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nikoloz qaSakaSvili _ 130 wlis iubile

gamoCenili meta
lurgi, ruseTSi, uk
rainasa da saqarTvelo
Si Tanamedrove metal
urgiuli mrewvelobis 
erTerTi fuZemdebe
li, saqarTvelos mec
nierebisa da teqnikis 
damsaxurebuli moRva
we, ssrk Savi metal
urgiis samecnieroteq
nikuri sazogadoebis 

sapatio wevri, pirveli qarTulrusuli da 
rusulqarTuli 18000 terminiani metalur
giuli leqsikonis avtori da gamomcemeli 
profesori nikoloz vasilis Ze qaSakaSvili 
daibada 12.06.1888, quTaisis guberniis sof. 
baRdaTSi, gardaicvala 21.02.1967, TbilisSi.

1913 w. imperator petre didis sanktpe
terburgis politeqnikuri institutis war
CinebiT damTavrebis Semdeg, muSaobda ura
lis metalurgiul qarxnebSi centraluri 
laboratoriis, brZmedisa da Wurvsasxmeli 
saamqroebis ufrosad, cimbirisa da ura
lis metalurgiuli qarxnebis mmarTvelad, 
trest `uralmetis~ mTavar inJinrad – te
qnikur direqtorad. xelmZRvanelobda mag
nitogorskis metalurgiuli, Celiabinskis 
eleqtrometalurgiuli da pervouralskis 
milsaglinavi qarxnebis daproeqtebasa da 
mSeneblobas, niJni tagilis, zlatoustis, 
kuSvisa da verxisetskis qarxnebis rekon
struqciagadaiaraRebas. 

n. qaSakaSvilis iniciativiTa da xelmZ
RvanelobiT metalurgiuli dargis ganviTa
rebis mizniT 1926 w. mowveul iqna ruseTis 
metalurgTa I  yriloba, rac tra  diciad iqca 
da dRemde yovelwliurad tardeba mebrZme
deTa da foladis mdnobelTa kongresebis 
saxelwodebiT. mis mier Catarebuli warmate
buli sawarmoo eqsperimentebis safuZvelze 
yrilobam daadgina ruseTis yvela brZmedi 
xis naxSiris nacvlad kuzneckis auzis qva
naxSirze gadayvana, riTac ganadgurebas 
gadaurCa cimbiris taigis milionobiT kv. 
km. tyis masivi da buneba.

n. qaSakaSvili 19321940 wlebSi muSao
bda q. xarkovSi gaerTianeba `iuJstalis~ 
mTavar inJinrad, xelmZRvanelobda ukrain
aSi I xuTwledSi aSenebuli azovstalis, 
zaporoJstalisa da sxva metalurgiuli gi
gantebis amoqmedebas, agreTve komunarskis 
metkombinatis, nikopolis milebisa da sxva 
qarxnebis mSeneblobas.

n. qaSakaSvilis xelmZRvanelobiT, sab
WoTa specialistebis jgufi Tanamedrove 
teqnologiebis Seswavlisa da metalurgi

Николай Васильевич Кашакашвили 130

Один из основателей современных 
предприятий и прогрессивных технологий 
металлургической отрасли на Урале, в Сиби
ри, Украине и Грузии, издатель первого рус
скогрузинского и грузинскорусского сло
варя металлургических терминов, профессор 
Н. В. Кашакашвили родился 12(24).06.1888 
г. в селе Багдади Кутаисской губернии; 
скончался 21.02.1967 г. в г. Тбилиси.

В 1913 г. с отличием окончил ме
тал лургический факультет СанктПетер
бургского политехнического института Им
пе ратора Петра Великого. Начал трудовую 
деятельность на металлургических заво
дах Урала заведующим лабораторией, на
чальником доменного и снарядолитейного 
цехов, главным инженером – техническим 
директором треста «Уралмет».

Под руководством Н. В. Кашакашвили 
осуществлены предусмотренные Iым пяти
летним планом экономического развития 
СССР проектирование и строительство 
Магнитогорского металлургического, Че ля
бинского электрометаллургического ком  би 
натов, Уралмаша, Первоуральского Ново
трубного завода и коренная реконструкция 
Ниж нетагильского металлургического ком
би ната, Златоустовского и ВерхнеИсетского 
заводов нержавеющих и специальных ка
чественных сталей.

В 1926 г., в период работы техничес
ким директором треста «Уралмет», по 
его ини циативе был созван Первый съезд 
металлургов России, решением которого, 
на основании успешно проведенных науч
ных экспериментов, все доменные печи 
России были переведены на Кузнецкие 
каменные угли вместо древесных, что спасло 
миллионы квадратных километров лесов и 
уникальную природу тайги. На этом съезде 
было принято решение в будущем ежегодно 
проводить конференции доменщиков и 
сталеплавильщиков, что практикуется до 
настоящего времени.

В 19321940 г.г. Н. В. Кашакашвили был 
переведен на Украину в г. Харьков главным 
инженером объединения «Южсталь», где 
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uli mowyobilobebis SeZenis mizniT, xan
grZlivi warmatebuli mivlinebebiT mraval
gzis imyofeboda belgiaSi, SvedeTSi, nor
vegiaSi, CexeTslovakeTsa da germaniaSi.

n. qaSakaSvili 1940 w. beladis strategi
uli davalebis _ baqos menavTobeebis mile
biT uzrunvelsayofad dainiSna mSenebare 
a/k metalurgiuli qarxnis mTavar inJinrad 
da direqtoris movaleobis Semsruleblad 
(is ar iyo komunisturi partiis wevri da 
pirvel xelmZRvanelad ar niSnavdnen). 

qveynis strategiuli davalebis mil
saglinavi qarxnis mSeneblobis proeqti 
nikoloz qaSakaSvilma gaafarTova sruli 
metalurgiuli cikliT, mTavari miznisaT
vis, rom koqsis airisa da brZmedis widebis 
safuZvelze aSenebuliyo azotsasuqebis, qi
miuri boWkos, cementisa da sxva qarxnebi, 
risTvisac daSqesanis madnebiTa da tyi
bultyvarCelis naxSiris koncentrate
biT ruseTis brZmedebSi Caatara Tujis 
eqsperimentuli dnobebi, ris safuZvelzec 
rusTavis metalurgiuli qarxana sruli 
metalurgiuli cikliT amoqmedda, rogorc 
msofloSi pirveli sruli metalurgiuli 
cikliT milsaglinavi qarxana da samile 
foladebis gamodnoba Txevadi Tujis gamo
yenebiT msoflioSi pirvelad rusTavSi 
ganxorcielda. 

erovnuli kadrebiT uzrunvelyofis 
mizniT man miaRwia metalurgiuli teqni
kumis, saqarTvelos politeqnikuri insti
tutis metalurgiuli fakultetis da saqa
rTvelos mecnierebaTa akademiaSi liToni
sa da samTo saqmis institutis dafuZnebas.

n. qaSakaSvilis iniciativiT 1946 w. 
daarsda saqarTvelos metalurgTa samec
nieroteqnikuri sazogadoeba, romelsac si
cocxlis bolomde Tavmjdomareobda. 

1953 wlidan n. qaSakaSvili teqnikuri 
universitetis Savi metalurgiis kaTedris
profesoria da misi xelmZRvanelobiT bev
ri inJinermetalurgi, mecnieri da saxalxo 
meurneobis gamoCenili organizatori aRi
zarda. 

gamoCenili metalurgis, mecnieris, 
pirveli Taobis metalurgebis aRmzrdel
is, pirveli terminologisa da leqsikol
ogis 110, 125 da 130 ww. saiubileod meta
lurgma mecnierebma miuZRvnes xuTenovani, 
eqvsenovani `metalurgiuli terminebis le
qsikonebi~ da `samTometalurgiuli encik
lopedia~, romelsac xels aweren saqarT
velos, ruseTis da ukrainis mecnierebaTa 
akademiis prezidentebi. msgavsi mecnieruli 
naSromi msoflios terminologiisa da le
qsikologiis ZirZvel mecnierebas ar mo
epoveba.

занимался вводом в эксплуатацию новых 
мощностей “Азовстали”, “Запорожстали”, 
руко  водил строительством Коммунарского 
метал лургического и Никопольского труб
ного заводов.

Н. В. Кашакашвили неоднократно 
был руководителем делегаций советских 
металлургов в Бельгии, Швеции, Норвегии, 
Чехословакии и Германии по изучению 
прогрессивных металлургических технологий 
и приобретению оборудования для строя
щихся металлургических заводов в СССР.

Для решения стратегического пору
чения Вождя – обеспечения Бакинских 
нефтяников трубами, в 1940 г. Н. В. Каша
кашвили переводят в Грузию главным 
инженером и исполняющим обязанности 
директора строящегося Закавказского метал
лургического завода. На основании успешных 
экспериментов по выплавке чугуна в домен
ных печах России и Украины угольными и 
рудными концентратами Закавказья Н. В. 
Кашакашвили с целью главной задачи – 
строительства азотнотукового, химического 
волокна, цементного и других заводов, на 
базе вторичного сырья – коксового газа 
и доменных шлаков, впервые в мировой 
практике, создал трубопрокатный завод 
с полным металлургическим циклом и 
осуществил выплавку трубных марок сталей 
с использованием жидкого чугуна.

В 1945 г. Н. В. Кашакашвили основал 
научнотехническое общество металлургов 
Грузии и был его бессменным председате
лем. В 1963 г. научнотехническое общество 
ме таллургов Грузии, руководимое Н.В. 
Кашакашвили отметило 80летний юбилей 
выдающегося металлурга и учёного акаде
мика И. П. Бардина. 

С 1953 г. Н. В. Кашакашвили – профессор 
кафедры Металлургии чёрных металлов 
Грузинского политехнического института, 
где под его руководством получили путёвку 
в жизнь многие известные представители 
народного хозяйства и науки. К 110, 125 и 
130летним юбилеям Н. В. Кашакашвили 
учёные посвятили истори ческие издания: 
пяти и шестиязычные словари и Горно
металлургическую энциклопедию.
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К 130-летию Георгия Николаевича 
Николадзе

Гордость грузинской науки и тех
нической интеллигенции, выдающийся 
металлург, спортсмен, один из основателей 
грузинской математической школы, ав
тор первых грузинских технических и 
спортивных словарей, один из основателей 
Географического общества Грузии и 
руководитель её Горной секции, Георгий 
Николаевич Николадзе родился 29.07 (10.08) 
1888 г. в селе ДидиДжихаиши Самтред
ского района Грузии, скончался 05.02.1931 в 
Тбилиси.

В 1913 году окончил Петербургский 
технологический институт по специаль ности 
„Металлургия“. В 19131918 гг. работал на 
Косогорском (Тула), Юзовском (Донецком) и 
Енакиев ском металлургических заводах.

В этот период вместе с выдающимися 
металлургами М. К. Курако и И. П. Барди ным 
участвовал в реконструкции металлургичес
ких заводов Донбасса. В 1916 г. Г. Н. Нико
ладзе назначают представителем химического 
коми тета Главного артиллерийского управле
ния на южных заводах России.

В 1918 г. Г. Н. Николадзе вернулся на 
родину и при основании Тбилисского Го
судар ственного Университета Иваном Алек 
сандровичем Джавахишвили, принял учас
тие в формировании Политехнического фа
культета, где преподавал курсы математики, 
начертатель ной геометрии и металлургии.

В 19261928 гг. Г. Н. Николадзе нахо дит ся 
в научной командировке за границей. В 1928 
г. на заседании Парижской академии наук 
академик Морис д’Окан дал высокую оценку 
сконструированной молодым математиком 
счетной машине.

В этом же году в Сорбонне Г. Н. 
Николадзе защищает докторскую диссер
тацию по мате матике, а в Страсбурге и 
Лондоне он основательно знакомится с 
работой электрохимических и электроме тал
лургических заводов с целью построе ния в 
Грузии сходного производства.

После возвращения на родину Г. Н. 
Николадзе разрабатывал технологию про
изводства ферромарганца из чиатурских 
марганцевых руд. Он совместно с профессо
рами Г. П. Григоро вичем и М. С. Максименко 

giorgi nikolaZe _ 130 wlis iubile

gamoCenili meta

lurgi, sportsmeni, 

qar Tuli maTematiku 

ri skolis erTer Ti 

fuZemdebeli, geog ra

fiuli sazoga doe bis 

damaarsebeli, pirve

li qarTuli teq ni 

kuri da sportuli 

leq sikonebis avto ri 

giorgi nikolozis Ze 

nikolaZe dai bada 29.07.(10.08).1888, samtrediis 

raio nis sof. did jixaiSSi, gardaicvala 

05.02.1931, TbilisSi.

1913 w. daamTavra peterburgis teqno 

logiuri instituti metalurgis speci

alobiT. 19131918 w.w. muSaobda tulis 

kosaia goras, iuzovkis (amJamad donec

kis) da enakievos metalurgiul qarxneb

Si. gamoCenil metalurgebTan – m. kura

kosa da i. bardinTan erTad aqtiuri mo na

wileoba miiRo doneckis auzis meta lur

giu li qarxnebis rekonstruqciaSi. 1916 w. 

g. nikolaZe dainiSna ruseTis sam xre Tis 

qarxnebSi artileriis mTavari sammar Tve

los qimiuri komitetis war momad genlad.

1918 w. g. nikolaZe dabrunda samSob

loSi da ivane javaxiSvilis mier Tbili

sis saxelmwifo universitetis dafuZ

nebisas monawileoba miiRo politeqni

kuri fakultetis CamoyalibebaSi, sa dac 

kiTxulobda maTematikisa da mxaz velo biTi 

geometriis kursebs. 

19261928 ww. g. nikolaZe samecniero 

miv linebiT imyofeboda sazRvargareT. 1928 

w. akademikosma moris dokanma pari zis 

mecnierebaTa akademiis sxdomaze ma Ra li 

Se fa seba misca g. nikolaZis mier konst

ruirebul gamomTvlel manqanas. amave wels 

sorbonaSi warmatebiT daic va sadoqtoro 

disertacia maTematikaSi. 

strasburgsa da londonSi safuZ v

lianad gaecno eleqtroqimiuri da el

eqtrometalurgiuli qarxnebis muSao bas 

saqarTveloSi msgavsi sawarmos da fuZnebis 

mizniT.

samSobloSi dabrunebis Semdeg g. ni

ko laZe muSaobda WiaTuris manganumis mad

nebidan feromanganumis gamodnobis teqno

lo giaze. profesorebTan g. a. grigo ro

viC sa da m. s. maqsimenkosTan erTad Sead
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составил технический проект строительства 
Зестафонского фер росплавного завода.

По инициативе Г. Н. Николадзе в Тбилиси 
(в Дидубе) был построен опытный феррос
плавный завод. Результаты проведённых там 
опытов легли в основу не только производс тва 
сплавов в электропечах Зестафонского заво да 
ферросплавов, но и разработки технологий 
про изводства разных сплавов на Челябинском 
электрометаллургическом и Запорожском 
феррос плавном заводах (построенных в 1928
1932 г.г. по плану первой пятилетки), что 
имеет большое историческое значение. Поэто
му в память о Г. Н. Николадзе его имя сегодня 
носит Зестафон ский завод ферросплавов.

В личности Г. Н. Николадзе гармонически 
были слиты навыки учёного, инженера, спор
тсмена, учителя и воспитателя. Он хоро шо 
совмещал научную деятельность в мате матике, 
ме таллургии и электрохимии с массовыми 
спортивными мероприятиями. Организован
ное им спор тивное общество „Шевардени“ 
(„Сокол“) стало массовым очагом физического 
воспитания мо лодёжи. Здесь был заложен 
фундамент для многих видов спорта в стране.

После организации удачной экспедиции 
на вершину „Казбек“ („Мкинварцвери“) Кав
каз  ского хребта в 1923 г. Г. Н. Николадзе был 
признан основоположником альпинизма в 
СССР.

Разносторонность и глубокая эрудиция 
Г. Н. Николадзе были залогом его успехов в 
ме таллургии, математике и спорте. Кроме 
этого он активно работал над созданием 
грузинской научной, технической и спортив
ной терминологии. С участием Г. Н. 
Нико  ладзе были изданы первый “Русско 
грузинский технический словарь” объёмом 
в тысячу терминов и первая терми нология 
по гимнастике („Терминология соколиной 
гимнастики“). Позднее, в соавторстве с Н.И. 
Мусхелишвили и А. К. Харадзе, был издан 
первый русскогрузинский и грузинскорус
ский словарь математических терминов.

К 110, 125 и 130летним юбилеям 
Г. Н. Николадзе учёные посвятили пяти 
и шестиязыч ные словари и Горноме тал
лургическую энциклопедию, не имеющую 
аналогов в мировой науке терми нологии и 
лексикологии.

gina zestafonis feroSenadnobTa qarxnis 

mSeneblobis teqnikuri proeqti.

g. nikolaZis iniciativiT TbilisSi, 

didubeSi, aigo feroSenadnobTa sacde

li qarxana. iq Catarebuli cdebis Sede

gebi daedo safuZvlad aramarto zesta

fonis feroSenadnobTa qarxnis eleqtro

RumlebSi Senadnobebis warmoebas, ara med 

19281932 ww. I xuTwlediani gegmiT aSene

bul Celiabinskis eleqtrometalurgiu

li da zaporoJies feroSenadnobTa qarx 

nebSi sxvadasxva Senadnobis teqno lo

gia Ta SemuSavebas, rasac didi isto riu

li mniSvneloba aqvs. amitom g. niko laZis 

xsovnis pativsacemad dRes misi saxelobisaa 

zestafonis feroSenadnob Ta qarxana.

g. nikolaZis pirovnebaSi harmoniu

lad iyo Serwymuli mecnieris, inJinris, 

sportsmenis, maswavlebelisa da aRmzrde 

lis unarCvevebi. is kargad uTavsebda 

maTe matikaSi, metalurgiasa da eleqtro

qimiaSi samecniero samuSaoebs masobriv 

sportul RonisZiebebs. mis mier 1918 w. 

daarsebuli sportuli sazogadoeba `Se

vardeni~ axalgazrdobis fizikuri aR zrdis 

masobrivi kera gaxda. aq Caeyara sportis 

mraval saxeobas safuZveli.

g. nikolaZe 1923 w. kavkasionis qedze 

myinvarwverze warmatebuli eqspediciis or

ga nizebis Semdeg ssrkSi alpinizmis fuZem

deblad iqna aRiarebuli.

mravalmxrivoba da Rrma erudicia 

iyo g. nikolaZis warmatebebis sawindari 

metalurgiaSi, maTematikasa da sportSi. 

gar da amisa, igi aqtiurad muSaobda qar

Tu li samecniero, teqnikuri da sportu

li terminologiis Sesaqmnelad. giorgi 

niko laZis monawileobiT gamovida pir

veli `rusulqarTuli teqnikuri leqsi

ko ni~, romelSic aTasi termini Sedioda, 

`saSevardeno tanvarjiSis terminolo gia~.

mogvianebiT, n. musxeliSvilisa da a. 

xaraZis TanaavtorobiT, gamoica maTema ti

kuri terminebis pirveli rusulqar Tuli 

da qarTulrusuli leqsikoni. didi rusi 

metalurgisa da mecnieris i. p. bardinis 

sityvebiT, `man Tavisi xan mokle sicocxlis 

manZilze mravali ra mis gakeTeba moaswro... 

yvelgan, sadac is muSaobda, Tavis irgvliv 

qmnida iseT at mosferos, romelic cxovrebas 

ufro ke TilSobils, Sinaarsiansa da Rire

buls xdida...~
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К 130-летию со дня рождения Григория 
Антоновича Цулукидзе

Григорий Цулукидзе – выдающийся 
гру зинский ученый в области горной 
науки, академик АН Грузии (1944), доктор 
технических наук (1939), Заслуженный 
деятель науки Грузии (1941), родился 29 
апреля 1889 г. в городе Кутаиси. Окончил 
Леобенское Высшее Горное училище (1911, 
Австрия) и Екатеринославский (ныне 
Днепропетровский) Горный институт (1914). 
Работал на СевероКавказских нефтяных 
предприятиях (19141918), в 19181922 г.г. 
на Ткибульских угольных шахтах главным 
инженером, Управляющим. В 19231928 
гг. – Председателем Горного комитета 
Верховного Совета народного хозяйства 
Грузии, одновременно (1923  г.) был назначен 
заведующим кафедрой политехнического 
факультета Тбилисского государственного 
университета. В 19281950 гг. являлся 
деканом Горнохимического факультета 
Грузинского политехнического института, 
зам. директора института по учебной и 
научной работе, профессором, заведующим 
кафедрой разра ботки месторождении 
полезных ископаемых. 

Г. Цулукидзе является одним из осно
во положников горной науки в Грузии. Он 
обосновал методы рациональной раз работки 
Ткибульского угольного и Чиатурского 
марганцевого месторождений, руководил 
научноисследовательскими и проектными 
работами в области разработки мес торождений 
полезных ископаемых, проектировании новых 
шахт и рудников Грузии. 

Велика роль Г. Цулукидзе в деле вос
становления и развития Чиатурской мар
ганцевой промышленности. В период рабо
ты в должности Председателя Горного 

grigol wulukiZe _ 130 wlis iubile

grigol wulukiZe 

– gamoCenili qarTve

li mecnieri samTo 

mecnierebis dargSi, 

sa  qarTvelos mecnie re

baTa akademiis  akade

mikosi (1944 w.), teqnikis 

mec nierebaTa doqtori 

(1939 w.), profesori 

(1930 w.), mecnierebis 

damsaxurebuli moRvawe (1941 w.). daibada 

1889 wlis 29 aprils q. quTaisSi. daamTavra 

leobenis (avstria) umaRlesi samTo saswav

lebeli (1911 w.) da ekaterinoslavis (ax 

lan  deli dnepropetrovski) samTo insti

tuti, 19141918 ww. muSaobda Crdilo kav

kasiis navTobis sawarmoebSi. 19181922 

wlebSi tyibulis sawarmoebSi mTavar 

inJin rad, mmarTvelad. 19231928 wlebSi iyo 

saqarTvelos saxalxo meurneobis umaRlesi 

sabWos samTo komitetis Tavmjdomare. 

amavdroulad (1923 w) dainiSna Tbilisis 

saxelmwifo universitetis politeqnikuri 

fakultetis kaTedris gamged. 19281950 

wlebSi iyo saqarTvelos politeqnikuri 

institutis samToqimiuri fakultetis 

dekani, institutis direqtoris moadgile 

saswavlo da samecniero dargSi; sasargeblo 

wiaRiseulis sabadoTa damuSavebis kaTedris 

profesori da kaTedris gamge.

grigol wulukiZe aris samTo mecnie

re bis erTerTi fuZemdebeli saqarTvelo Si. 

mis mieraa dasabuTebuli da damuSavebuli 

tyi bu lis naxSirisa da WiaTuris manganumis 

sabadoebis racionaluri damuSavebis me

To debi. xelmZRvanelobda samecnierokvle

viT samuSaoebs wiaRiseulis sabadoTa 

damuSavebis sferoSi agreTve axali ma Ra

roebisa da Saxtebis daproeqtebis samu

Saoebs saqarTveloSi.

didia g. wulukiZis roli WiaTuris 

man ganumis mrewvelobis aRdgenasa da gan

viTarebaSi. misi samTo komitetis Tav

mjdomaris Tanamdebobaze muSaobis periodSi 

ganxor cielda WiaTuris mravalricxovani 
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комитета осуществлена национализация 
Чиа турских многочисленных предприятий, 
создан трест «Чиатурмарганец». Объектом 
внимания Г. Цулукидзе всегда были бо гатые 
полезными ископаемыми регионы Грузии: 
месторождения медных, свинцовоцин ковых, 
золотых, серебряных руд, строи тельных 
материалов. Большое вни мание уделял также 
проблемам защиты окружающей среды и 
природных ресурсов.

По инициативе Г. Цулукидзе в Грузии 
основаны научноисследовательские инсти
туты: геологии, Кавказского минерального 
сырья, химии.

В 19411948 гг. Г. Цулукидзе на грузин
с ком языке опубликовал свой фундамен таль
ный труд «Методы подземной разработки 
рудных месторождений» в трёх томах, 
в котором впервые в горнотехнической 
литературе дан обзор мирового опыта по 
подземной разработке всех видов полезных 
ископаемых. В 1949 г. указанный учебник 
издан в Москве на русском языке под 
названием «Разработка месторождений по
лезных иско паемых», а в 1951 г. на венгерском 
языке в Будапеште.  По инициативе и под 
его руководством в Грузии созданы такие 
направления горных наук, как подземная 
и открытая разработка месторождений по
лезных ископаемых, аэро ло гия рудников 
(шахт), переработка полезных ископаемых и 
др. Позже, на осно ве этих направлений были 
основаны науч ные школы, которые были 
известны во всем мире.

sawar moebis nacionali zacia, Seiqmna tres  ti 

,,Wia Turmanganumi“. g. wulukiZis yuradRebas 

yovelTvis im sa xurebda saqarTvelos sasar

geblo wiaRi seuliT mdi dari regionebi: 

spilenZis, tyviaTuTiis, oqros, vercxlis, 

samSeneblo masalebis sabadoebi. igi agreTve 

did yurad Rebas uTmobda garemos dacvisa 

da bunebrivi resursebis problemebs.

saqarTveloSi g. wulukiZis iniciativiT 

daarsda geologiis, kavkasiis mineraluri 

nedleulis da qimiis samecnierokvle

vi  Ti institutebi. 19411948 wlebSi g. wu

lukiZem qarTul enaze gamoaqveyna Ta vi si 

fundamenturi naSromi ,,madneul sabadoTa 

miwisqveSa damuSavebis meTodebi“ sam to

mad, romelSic samToteqnikur lite ra

turaSi pirvelad mocemulia yvela saxis 

sasargeblo wiaRiseulis miwisqveSa damu

Savebis msoflio gamocdilebis mi mo xilva. 

1949 welSi aRniSnuli saxel mZRvanelo 

gamoica moskovSi rusul enaze erT tomad 

dasaxelebiT ,,sasargeblo wiaRiseulis sa

ba doTa damuSaveba“, xolo 1951 wels buda

peStSi _ ungrul enaze. 

misi iniciativiTa da xelmZRvanelobiT 

saqarTveloSi Seiqmna samTo mecnierebis 

iseTi mimarTulebebi, rogoricaa: sasargeb

lo wiaRiseulis sabadoTa miwisqveSa da Ria 

damuSaveba; maRaros (Saxtebis) aerologia; 

sasargeblo wiaRiseulis gadamuSaveba 

da sxv. mogvianebiT am mimarTulebebis 

safuZvelze Camoyalibda samecniero sko

lebi, romlebic mTel msoflioSi aris 

cnobili. 

g. wulukiZis saxeli miniWebuli aqvs 

samecnierokvleviT samTo instituts.
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winasityvaoba

`samTo-metalurgiuli encik-

lope diis~ gamocema, saqarTve los 

mec nie rebaTa erovnuli akademiis 

da saqarTvelos teqnikuri univer-

site tis istoriaSi pirveli mcde-

lobaa, ro melic enaTmecnierebTan 

erTad sam To-geologiis, metalur-

giis da sxva dargebis mecnierTa av-

torTa ko leqtivma iTava.

enciklopedia eZR v neba gamoCe-

nili inJinrebis, mec nierebisa da 

sazogado moRva weebis, niko loz qa-

SakaSvilis (12.06.1988-1967 ww.), gior-

gi niko laZis (12.08.1988-1931 ww.) da 

grigol wulukiZis (17.04.1888-1950 

ww.) 130 wlis iubiles, rom lebmac 

safuZveli Cauyares saqarT velos 

hidro- da Tboenergetikas, meta-

lur giuli, naxSirebis, qimiis, man-

qa naTmSeneblobisa da sxva dargebis 

sa warmoebs.

es uzarmazari saero saqme, rom-

lis ideologi ioseb stalinia, 

qveynis stra tegiulobidan gamom-

dinare, uSua lo kavSirSia, sab WoTa 

kavSiris yvelaze did gansac delTan 

_ meore msoflio omTan, romlis 

dawyebamde misi piradi davalebiT, 

ruseTis, ukrainis meta lurgiuli 

gigantebis aRmaSe nebels n. qaSakaS-

vils, baqos me navTobeebis milebiT 

uzrunvelsayofad jer TbilisSi 

daawyebina a/k metalurgiuli qarx-

nis (i. stali nis Serqmeulia) mSene-

bloba, sadac 1941 wels ganTavsdnen 

taganrogidan evakui rebuli mow-

yobilobiT avia  mSe neb lebi da daa-

rsda qarxa na `Tbil aviamSeni~. 1942 w.  

n. qa SakaSvilma i. sta linisagan axa-

li davaleba miiRo, a/k metalur gi-

uli qarxnis mSenebloba gadaeta naT 

qarTvelebisgan daclil rusTa vis 

ukacriel teritoriaze.

n. qaSakaSvilma Seiswavla qar-

xnis da qalaqis mSeneblobisTvis 

ПРЕДИСЛОВИЕ

Издание «горно-металлургической 
энцик лопедии» – это первая попытка, 
в истории Грузинской Национальной 
Ака демии Наук и Грузинского Тех ни-
ческого Университета, состав ле ния, 
редактирования и публикации, ко то рую 
совместно с лингвистами, языковедами 
возглавили ученые гор ной геологии, 
металлургии и других отраслей.

Энциклопедия посвя щается 130-лет-
нему юбилею выдающихся ин же  неров, 
учёных и общественных деятелей Нико-
лая Кашакашвили (1988-1967), Георгия 
Николадзе (1888-1931) и Григория Цулу-
кидзе (1888-1950), которые основали 
гидро-теплоэнерге тику, металлургиче-
ские, угольные, химические, машиностро-
ительные предприятия и крупные произ-
водства других отраслей.

Это великое патриотическое дело, 
идеологом которого являлся Иосиф 
Сталин, исходя из стратегических ин-
тересов всей страны, было не пос-
редст венно связано с самым боль-
шим испытанием Советского Союза 
во Второй Мировой Войне, до начала 
которой он лично поручил создателю 
металлургических гигантов на терри-
тории Сибири, Урала и Украины Николаю 
Кашакашвили, для обеспечения бакинских 
нефтяников трубами спе циального наз-
начения построить сна чала в Тбилиси 
Закавказский Метал лургическиий Завод, 
в зданиях и на территории которого в 
связи с началом войны в 1941 г. был 
размещён эвакуированный Таганрогский 
авиационный Завод и был основан завод 
«ТБИЛАВИАМШЕНИ».

Позже, в 1942 г. Н. Кашакашвили 
получил от руководителя СССР новое 
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rusTavis teritoria, daa arsa sa-

proeqto insti tuti `gruz gipro-

mezi~ da baqos menav Tobeebis uz-

runvelsayofad Seqmna mi lebis 

warmoebiT msoflioSi pirveli 

sru li metalurgiuli ciklis qarx-

nis proeqti, rom koqsqimiuri, war-

moebis narCenebis _ koqsis airisa da 

brZmedis widebis gadasamuSaveblad 

milsaglinav qarxanasTan erTad 

aSe  ne buliyo koqsqimiuri da brZme-

dis war moebebi, qimiuri sasuqebis, 

qimiuri boWkos, cementisa da sxva 

qarxnebi, rasac 1944 wels gamoyo-

fili 1,3 miliardis nacvlad mar to 

sa qarTveloSi 10 miliard ma neT ze 

meti sWirdeboda.

samamulo omis mZvinvare dReeb-

Si am sakiTxis gadasawyvetad n. qa-

SakaSvilma rusTavSi moiwvia Tavisi 

megobari sabWoTa kavSiris akade  miis 

vice-prezidenti akademikosi iva ne 

bardini. i. bardinma moiwona axali 

proeqti da lavrenti berias dax-

ma rebiT dafinansebis sakiTxic da 

germa niidan miRebuli amortizebu-

li qarxnebis mowyobilobis Secvla 

sabWoTa mZime manqanaTmSeneblo bis 

da nadga rebiT dadebiTad gadawyda.

amrigad, n. qaSakaSvilis sruli 

metalurgiuli ciklis qarxnis pro-

eqtiT damatebiT aSenda: axal cixis, 

tyibul-tyvarCelis Saxtebi, gamam-

didrebeli fabrikebi, koqs qimi uri 

da brmZmedis warmoebebi, rus Tavis 

qimiuri sasuqebis, qimiuri boWkos, 

cementis, amwemSenebeli, saSen- da 

cec xlgamZle masalebis, CarxmSenebe-

li, avtomSenebeli qarx nebi, sadax-

los, dedofliswyaros kir qvebis, 

abanos tyvarCelis do lomi tis ka-

rierebi, ganviTar da Tboenergeti-

ka, aSenda or liandagiani rkinigzis 

magis tra lebi, axali qalaqebi rus-

Tavi, tyvarCeli, ganviTarda qalaqi 

tyi buli da raionis centrebi. sa-

qar Tvelos mecnierebaTa akademia-

поручение, перенести строительство 
За кав казского Металлургического За-
вода на опустевшую от грузинского на-
селения  территорию железнодорож ной 
станции Рустави. Н. Кашакашвили изучил 
территорию Рустави для строительства 
завода и города, основал проектный 
институт «ГРУЗГИПРОМЕЗ» и, для обес-
пе чения бакинских нефтяников трубами, 
создал проект первого в мире трубного 
завода с полным металлургическим 
циклом, чтобы наряду с трубопрокатным 
производст вом построить коксохими-
ческий и доменный цеха и, как следс-
твие, для переработки отходов этих 
производств – коксового газа и доменных 
шлаков – создать заво ды по производству 
удобрений, химического волокна, це-
мен  та и других предприятий. Вместо 
выделенных в 1944 г. 1,3 миллиарда 
рублей только в Грузии понадобилось 
более 10 миллиардов рублей.

В самый разгар Второй Мировой 
войны для решения этого вопроса Н. 
Кашакашвили пригласил в Рустави своего 
друга вице-президента академии наук 
СССР академика Ивана Бардина. Бардину 
понравился новый проект и, с помощью 
Лаврентия Берия были решены вопросы 
финансирования и замены полученного 
из Германии амортизированного за вод-
ского оборудования на новое метал-
лургического оборудование, создан ное 
на предприятиях советского тяжёлого 
машиностроения.

Таким образом, по проекту за-
вода с полным металлургическим цик-
лом Николая Кашакашвили были 
дополнительно построены: шахты в 
Ахалцихе, Ткибули, Ткварчели; горно-
обо гатительные фабрики; в Рустави 
коксохимическое, доменное производства, 
на их базе – руставские заводы: хими-
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Si n. qaSakaSvilis iniciativiT da-

fuZnda liTonebisa da samTo saq-

mis insti tuti. aSenda 3 teqnikumi: 

TbilisSi, rusTavsa da quTaisSi, 

kombinat `saq naxSiris~ sammarTve-

los (dRes saqarTvelos mecniere-

baTa erovnuli akademiis) Senoba 

da teq  nikuri uni ver sitetis meore 

korpusi, ulama zesi arqiteqturu li 

Zeglebi n. qaSa kaSvilis winadade  biT 

i. stalinis istoriuli saCu qaria 

dedaqalaqisaTvis. 

samTo-metalurgiuli dargis 

mec   nierTa istoriuli ZirZveli me-

gobrobis safuZvelze sarekordo 

dro Si aSenda samTo-metalurgi-

uli kombinatebi: ruseTSi, ukraina-

sa da saqarTveloSi. warmatebiT 

dai nerga teqnologiuri siaxleni 

rkinis, nax Sirebis koncentratebis 

mopoveba- gadamuSavebis, Tujis, fo -

ladis, naglinis warmoebis ultra-

Tanamedrove teqnologiebi, uwyve ti 

radialuri da mrudwira Camosx mis 

manqanebi, li Tonis iner tuli aire-

biT da rea gentebiT da muSaveba, spe-

cialuri sakonst ruqcio, legire-

buli fo la debis, gan sa kuTrebiT 

sapasu xismgeblo kri ogenuli da 

kos mosSi momuSave man qanebisa da 

meqa nizmebisaTvis fo la dis gamod-

nobisa da Camosxmis dros vakuumiT 

damuSaveba.

2019 wels foladis warmoeba 

gascda 1,8 miliard tonas. misi rea-

lizaciisa da gamoyenebisTvis did 

mniSvnelobas iZens sxvadasxva qvey-

nis specialistebis, mecnierebis pir-

dapiri Sexvedrebi da urTierToba, 

risTvisac saWiroa leqsikografiis 

ganviTareba, dargobrivi teqnikuri 

terminebis leqsikonebis, gansa kuT-

rebiT ganmartebiTi da enciklo-

pediuri leqsikonebis Seqmna samTo-

metalurgiul da sxva dargebSi.

`samTo-metalurgiuli encik-

lo pediis~ saredaq cio kolegiis 

ческих удобрений, химического воло кна, 
цемента, краностроительный, строи-
тельных и огнеупорных материалов, 
стан костроительный, автостроительный. 
Заработали карьеры известняка в 
Садахло, Дедоплисцкаро, доломитные 
карьеры в Абано, Ткварчели, начала 
развиваться теплоэнергетика, были пост-
роены двухпутные железнодорожные 
магистрали, новые города Рустави, 
Ткварчели, развился город Ткибули и 
районные центры.В грузинской академии 
наук по инициативе Н. Кашакашвили был 
основан институт металлов и горного 
дела. Были построены: 3 техникума в 
Тбилиси, Рустави и Кутаиси. Построенное 
в те годы здание управления комбината 
ГРУЗУГОЛЬ в настоящее время является 
зданием Грузинской национальной 
ака демии наук, был построен второй 
корпус Грузинского технического уни-
верситета, это способствовало созданию, 
формированию и развитию системы 
среднего специального и высшего обра-
зования в Грузии, других учебно-научных 
инс титутов. 

В развитии горно-металлургической 
отрасли необходимо отметить старинную-
историческую дружбу учёных этой от расли, 
с помощью которой были пост роены в 
рекордные сроки горно-металлургические 
комбинаты в Рос сии, Украине и Грузии. 
Благодаря не устанному труду учёных были 
внед рены технологические новшества до-
бычи и переработки железа, угольных 
концентратов, ультрасовременные техно-
логии производства чугуна, стали, прока та, 
радиальные и криволинейные установки 
непрерывной разливки стали; обработка 
жидкого металла инертными газами и 
реагентами, расширения ассортимента 
легированных сталей, обработки металла 
вакуумом во время плавки и разливки 
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wevrebis da avtor Ta ko leqtivis wi-

nadadebiT, masSi Seta nilia samTo-

me talurgiuli dar  gis yvela sa war-

mos dafuZneba-mSe neb lobisa da gan-

viTarebis istoria da maTi dRevan-

deli done.

istoriuli masalebi aRebulia 

samTavrobo dokumentebis arqivi-

dan, didi jixaiSis, zestafonis, 

rus Tavis mxareTmcodneobis muze-

u  mebidan. omis dros zogierTi sa-

xalxo komisari winaaRmdegi iyo 

saqarTveloSi Saxtebis, gamam did-

rebeli fabrikebis, kadrebis mom-

zadebis mizniT teqnikumebis, sas-

wavlo-samecniero institutebis 

mSe  neb lobis, magram i. stalinis 

da va  lebiT yvelaferi warmatebiT 

gan    xorcielda, maT Soris axali 

qa la qebisa da sanatoriumebis mSe-

nebloba.

asaxulia saswavlo-samecniero 

institutebis mSeneblobis da gan   vi-

Tarebis periodi, samTo-meta  lur-

giuli warmoebis ganviTare basTan 

erTad samedicino, kul  turuli, 

spor tuli da sxva dawesebulebebis, 

maT Soris sanatoriumebis mSene-

bloba. sam To-metalurgiuli dar-

gis sawar moebis mier am saqmeSi ga-

weuli didi qvelmoqmedeba xe lov-

nebis, kulturis da mwerlobis gan-

vi Tarebis mizniT da, rac mTavaria, 

Cveni qveynis marTlmadidebeli de-

da  eklesiis taZrebis mSeneblobasa 

da eris sulierebis ganviTarebis 

saqmeSi.

`samTo-metalurgiul enciklo -

pediaSi~ samTo-geologiuri da 

meta lurgiuli terminebis gan mar-

tebebis garda, uxvadaa warmodge-

nili maTematikis, fizi kis, qimiis, 

meqanikis kanonebi da sxva dargebis 

terminebi, radgan samTo da meta-

lurgiis urTulesi procesebis 

dadgenas sWirdeba funda menturi 

mecnierebis kanonebi da mrewvelo-

bis mravali dargis ter minebi.

для особо ответственных криогенных 
и работающих в космосе машин и ме-
ханизмов.

В 2019 г. мировое производство 
стали превысило 1,8 миллиарда тонн и в 
период глобализации для её реализации 
и развития огромное значение при-
обретают непосредственные встречи и 
контакты специалистов, учёных разных 
стран, для чего необходимо развитие 
лексигографии, создание словарей с 
от раслевыми терминами и особенно, 
толковых энциклопедических словарей 
в горно-металлургической и других 
отраслях техники и технологии.

По предложению членов и авторов 
редакционной коллегии представленной 
энциклопедии в неё внесена история 
основания, строительства и развития всех 
предприятий горно-металлургической от-
расли, а также их нынешний уровень.

Отображены создание учебно-науч-
ных институтов, периоды их развития 
и деятельности. С развитием горно-
металлургического производства про-
исходило строительство медицинских, 
культурных, спортивных объек тов, са-
на  ториев. Горно-метал лур гичес кими 
 пред  приятиями была осуществлена 
большая бла готворительность с целью 
раз вития искусства, культуры, лите-
ратуры. Особо надо отметить бла-
готворительность отрасли в деле стро-
ительства правос лавных храмов нашей 
страны и духовного развития нации.

В данной горно-металлургической 
энциклопедии кроме толкования горно-
геологических и металлургических тер-
минов, в большом количестве пред-
ставлены математические, физические, 
химические, машиностроительные тер-
ми ны и законы, а также термины других 
отраслей, так как разработка сложней  ших 
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avtorTa koleqtivma enciklo-

pediaSi terminebTan erTad Cado 

bunebaSi arsebuli mendeleevis sis-

temis yvela liTonis mopovebis, 

gadamuSavebis, gamdidrebis, gamoye-

nebis maT Soris medicinaSi, ka cob-

riobis Seqmnili istoriuli masa-

lebi da legendebi, rom ar daikar-

gos dRemde xalxis Se morCenili 

SemoqmedebiTi saunje.

yvela mecnieruli naSromi, ra 

moculobis Sromac ar unda iyos, 

daculi ar aris cdomilebebisgan, 

miT umetes iseTi didi moculobis 

da umZimesi dargis naSromi, ro-

goricaa samTo-metalurgiuli en-

ciklopedia, romelic avtorTa 

ko  leqtivma Seqmna da gamosca ana-

logiebis gareSe. ris gamoc zogier-

Ti termini enciklopediuri wesebis 

normebisgan gadaxveviT Txro biT 

tonSia gadmocemuli, amitom `sam-

To-metalurgiuli enciklopediis~ 

sa mecniero, saredaqcio sabWos da 

redkolegiis wevrebi, avtorTa ko-

leqtivi madlierebiT miiReben ga-

pa ruli Secdomebis gamo SeniSvnebs 

da siamovnebiT gaiTvaliswineben 

en  ciklopediis Semdegi gamocemis 

dros.

`samTo-metalurgiuli encik lo-

pe  dia~, rogorc mravaldargovani 

se  rio zuli mecnieruli naSromi, ze-

moT CamoTvlil RirsebaTa garda, 

xels Seuwyobs saSualo-teqnikuri 

da umaRlesi ganaTlebis, sainJinro 

kadrebis, da maRali kvalifikaciis 

erovnuli mecnierebis momzadebas. 

saqarTvelos megobari qveynebis 

mec nierebs ki sTavazobs perspeqti-

ul ideas, Seiqmnas mravalenovani 

sam To-metalurgiuli dargis en-

ciklopedia saqarTvelos, ruseTis 

da ukrainis mecnierebis erToblivi 

monawileobiT. aseTi koleqtiuri 

mecnieruli naSromi aRadgens Zir -

горных и металлургических процессов 
требует знания законов фундаменталь-
ных наук, всех отраслей промышленности.

Коллектив авторов данной энцик-
лопедии вместе с терминами из сфер 
добычи, переработки, обогащения и 
использования всех существующих в 
природе металлов внёс в неё историчес-
кие материалы и легенды, чтобы не за-
терялись дошедшие до наших дней 
творческие сокровища технической мыс-
ли людей на протяжении веков.

Научный труд, какого бы объёма 
он не был, не защищён от неточностей, 
тем более труд такого большого объёма 
и такой сложности, как горно-ме тал-
лургическая энциклопедия, кото рую без 
аналогий составил и издал коллектив 
авторов. В связи с этим члены научного 
и редакционного совета, а также 
редколлегии представленной горно-ме-
тал лургической энциклопедии примут с 
благодарностью замечания из-за про-
пущенных ошибок и с благодарностью 
учтут их во время следующего издания 
энциклопедии.

«Горно-металлургическая энцик-
лопедия», как многоотраслевой се-
рьёз ный труд, кроме уже упомянутых 
преимуществ, окажет большую помощь 
в подготовке среднетехнических спе-
циалистов и инженерных кадров выс-
шего образования, бакалавров, ма-
гистров, академических докторов и 
квалифицированных отечественных на-
цио нальных учёных.

Учёным из дружественных Грузии 
стран предлагаем перспективную 
идею создания многоязычной горно-
металлургической энциклопедии с 
участием учёных Грузии, Украины и 
России. Такая коллективная научная 
работа возобновит между сегодняшними 
и будущими молодыми поколениями 
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Соавтор шестиязычного 
словаря металлургических 

терминов и горно
металлургической 
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наук, президент Ассоциации 
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О. Н. Сосковец
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Zvel kolegialur mec nierul Ta-

namSromlobas, rac ganam tkicebs 

qarT vel, rus da ukrainel xalxeb-

sa da saxelmwifoebs Soris keTil-

mezoblur mravalsaukunovan kul-

turul, megobrul urTierTobas.

коллегиальное научное сотрудничество, 
что укрепит между государствами 
грузинского, украинского, российского 
народов многовековые добрососедские и 
дружеские отношения.
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a 

aaleba 

anTebis wyaros zemoqmedebiT aliani wvis damoukidebeli warmoqmnis 

movlenaa. es aris wvadi masalebis orTqlisa da gazebis SedarebiT wynari 

wva ama Tu im Tburi impulsis zemoqmedebiT. aalebis dros gamoiyofa sakma-

risi raodenobis siTbo orTqlisa da gazebis warmoqmnisaTvis, rac uzrun-

velyofs wvis reJimis uwyvetobas Tburi impulsis moqmedebis Sewyvetis 

Semdeg. 
aaleba procesia, romelic Tan sdevs foladsadnob RumlebSi mazuTis, 

dizelis sawvavis, bunebrivi, brZmedis, koqsis airebis, feroairisa da sxva 

airis, Txevadi sawvavis gafrqvevisas, airadSi gadasvlis Semdeg, wvas 

CiraRdnis siTbos gamoyofiT.  

aalebadi masalebia: SeSa, yvelanairi merqani, naxSiri, torfi, mazuTi, 

dizelis sawvavi da sxva, wvisaTvis saWiro haeris an Jangbadis miwodebisas. 

feTqebiT aalebadi masalebia: benzoli, bunebrivi airi, koqsis airi, 

brZmedis airi, feroairi da sxv. 

aalebadoba 

nivTierebis unari aaldes da iwvodes mdgradad gansazRvrul piro-

bebSi. 

abazana 

1. gamdnari garemo metalurgiul agregatSi; 

2. siTxisaTvis gankuTvnili Ria WurWeli. 

a. aluminis 

krioliT-Tixamiwis lRobilisagan aluminis misaRebi eleqtrolizeri. 

a. eleqtrolizis 

viniplastis an sxva dieleqtrikuli da mJavagamZle masalisgan dam-

zadebuli WurWeli (magaliTad, r. aglaZe muxis kasrebs iyenebda), romel-

Sic Casxmulia saWiro komponentebis xsnari. masSi CaSvebulia mudmivi el-

eqtroenergiis wredSi CarTuli anodi da kaTodi da mimdinareobs eleq-

trolizis procesi sufTa liTonebis misaRebad an foladis nakeTobaTa 

zedapiris antikoroziuli dafarvisaTvis (galvanur-teqnikuri procesebi-

saTvis). 

a. eleqtrolituri _ ixileT a. eleqtrolizis. 

a. Termuli damuSavebis 

abazana gamdnari liToniT an marilxsnarebiT, romelSic SenarCunebu-

lia mudmivi temperatura da gankuTvnilia nakeTobis gasaxureblad wrTo-

bisa da izoTermuli damuSavebisTvis. marilis xsnaris koncentraciaze da-

mokidebulebiT liTonis abazanis kedlebis dasacavad amonagi SeiZleba iyos 

neitraluri cecxlgamZle masala. 

a. liTonsadnobi 

cecxlgamZle masaliT amogebuli metalurgiuli qvediani liTonsad-

nobi Rumeli an danadgari Rumelgare damuSavebisaTvis. 

a. mowamvlis 

tevadoba xsnariT, romelic gankuTvnilia liTonnakeTobaTa zedapi-

ris mosawamlad. 

a. sawrTobi 

garkveuli moculobis saTavso wyliT, zeTiT, marilis an sxva gamaci-

vebeli xsnariT liTonnakeTobis wrTobisaTvis. 
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a. tutis 

tevadoba, romelSic tuteebis (NaOH, KOH) lRobilia ganTavsebuli. 

abazanis kedlebis dasacavad agresiisagan gamoiyeneba Sesabamisi amonagi. 

a. t. gamoiyeneba naTeli wrTobisaTvis da sxva procesebis Casatareblad. 

a. SeduRebis 

Txevadi liTonis abazana, romelic warmoiqmneba ZiriTadi da (zog 

SemTxvevaSi) misaduRebeli (misarTi) liTonis gadnobisas SenaduRi nakeris 

sruli (mTliani) amovsebisaTvis dnobiT SeduRebisas. is Seicavs rogorc 

SesaduRebeli da eleqtrodis liTonebis, ise am ukanasknelis danafaris 

komponentebs haeris Jangbadis zemoqmedebisgan gamdnari liTonis dasacavad. 

a. widis 

metalurgiul sadnob agregatebSi, saCamosxmo cicxvebSi, inertuli 

airebiTa da reagentebiT cicxv-RumlebSi damuSavebisas gamdnari wida Txe-

vadi liTonis zemodan, romelic monawileobs rafinirebis procesSi da 

icavs mas garemos Jangbadis reagirebisagan. 

abazanis cru Ziri 

specialuri konstruqcia abazanis Zirze, sadac grovdeba gaRaribebu-

li eleqtroliti (xsnari) da eleqtrolizis procesSi warmoqmnili Slami 

kvlavwarmoebaSi dasabruneblad. 

abandari _ ixileT eboniti  

mkvrivi, rqismagvari Savi feris rezinis masala, texSi brWyviala ze-

dapiris mqone. a. miiReba rezinisa da kauCukis narevis vulkanizaciiT. mis 

SemadgenlobaSi gogirdis Semcveloba icvleba 25_50 %-is sazRvrebSi. ab-

andarisgan damzadebuli nakeTobebi Zabvebis, mJavebis, tuteebis, zeTebis, 

orTqlisa da airebis zemoqmedebisas dieleqtruli da meqanikuri mdgra-

dobiT xasiaTdeba. farTod gamoiyeneba eleqtroteqnikaSi. 

aberacia 

optikur an eleqtronul-optikur sistemaTa mier warmoqmnil gamosa-

xulebaTa damaxinjeba. gamoixateba imaSi, rom es gamosaxulebebi mTlad 

mkafio araa an Seferadebulia. optikuri sistemebis a. sruli Tavidan aci-

leba SeuZlebelia, Tumca sistemisaTvis masalebis SerCeviT SesaZlebelia 

gamosaxulebis damaxinjebis Semcireba. 

a. burTulisebri 

ganpirobebulia sinaTlis sxivebis fokusis daumTxvevlobiT. damaxasia-

Tebelia sferulzedapiriani linzisaTvis, rodesac mis ganapira areSi da-

cemuli sxivebi gaivlis sistemis optikuri RerZidan sxvadasxva manZilze, 

ris gamoc wertili gamoisaxeba sxvadasxva ganaTebulobis wreebis saxiT; 

a. sferosebri _ ixileT a. burTulisebri; 

a. qromatuli 

ganpirobebulia gamWvirvale garemos gardatexis maCveneblis damoki-

debulebiT sinaTlis sxivis talRis sigrZeze. 

ablacia 

[abℓatio _ Semcireba, Camodineba] myinvaris masis Semcireba dnobis an 
meqanikuri damtvrevis procesis Sedegad. 

abrazia 

[abrasio] ZiriTadi qanebis zRvis talRebiT meqanikuri damsxreva. 

procesi ufro metad SeiniSneba sanapiro zolSi. 
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abrazivi  

sali kristaluri marcvlovani an fxvnilovani masalebia, romlebsac 

liTonebis an keramikuli masalebis, mineralebis, minis, qanebis da sxvaTa 

dasamuSaveblad iyeneben. Wris procesSi monawileobs didi raodenobis ara-

orientirebuli waxnagi, rac dasamuSavebeli masalis zedapiris qimiur Sed-

genilobasa da sisaleze damokidebulebiT aSorebs mcire zomis wvrilmar-

cvlovan an fxvnilovan masalas burbuSelas.  

ganarCeven ori ZiriTadi saxis abraziul masalas: bunebriv da xelov-

nur anu sinTezur abrazivebs. 

bunebrivi abrazivebia: almasi, korundi, graniti, kvarci, minqafa (pem-

za), diatomiti da sxv. 

xelovnuri abrazivebia: borisa da siliciumis karbidebi, xelovnuri 

almasi, alundi (eleqtrokorundi), krokusi da sxv. 

metalurgiis institutis TanamSromlebis givi miqelaZis, elisabed 

nadiraZis, irakli lorTqifaniZis mier adgilobrivi nedleulis gamoyene-

biT zestafonis feroSenadobTa qarxanaSi damuSavda karborundis miRebis 

teqnologia, ris safuZvelzec Seiqmna Sesabamisi saamqro, romelic mTli-

anad uzrunvelyofda respublikis moTxovnebs abraziul masalebze. 

abraziuloba 

qanis Tviseba, gacviTos masze moxaxune zedapiri (samTo manqanebis 

detalebi, instrumentebi da a. S.) da ZiriTadad ganisazRvreba qanSi Sema-

vali mineraluri nawilebis simtkiciT, formiTa da zomiT. l. i. baronis 

meTodis mixedviT, qanebis abraziulobis Sefaseba xdeba naxSirbadiani li-

Ton-vercxlovani blagvi cilindruli Reros wonis saSualo danakargiT 

(miligramebSi), qanze misi 400 bruni/wT siCqariTa da 10 wuTis ganmavloba-

Si 15 kgZ RerZuli datvirTviT zemoqmedebisas. 

absoluturi temperatura  

erTeulTa saerTaSoriso sistemaSi miRebulia kelvinis temperaturis 

Termodinamikuri skala. temperaturis aTvla e. w. absoluturi nulidan 

(_273,16 
OC) xdeba. a. t. aTvlas awarmoeben kelvinis skalaze da aRniSnaven 

`K~ asoTi. celsiusis skalasa da kelvinis skalas Soris urTierTdamoki-

debuleba Semdegi formuliT gamoisaxeba: T=tOC+273,16K. 
zRvrul temperaturas, romlis drosac idealuri airis wneva nuli 

xdeba mudmivi moculobisas, an idealuri airis moculoba nulisken miis-

wrafis mudmivi wnevisas, temperaturis absoluturi nuli ewodeba. ab-

soluturi nuli (0 K) warmoadgens nivTierebis gacivebis zRvars, romlis 

miRwevisas molekulebis Tburi moZraoba sruliad wydeba. nivTierebis aseT 

mdgomareobamde miRweva mxolod Teoriuladaa SesaZlebeli. 

absoluturad Savi sxeuli  

fizikuri sxeuli, romelic yvela temperaturaze mTlianad 

STanTqavs masze dacemul eleqtromagnitur gamosxivebas yvela diapazonSi. 

a. S. s., rogorc yvela sxva sxeuli, ara marto STanTqavs, aramed gamoyofs, 

e. w. gamosxivebas, romlis energia sxeulis Sinagani energiis nawils war-

moadgens. sxeulis Tburi energiis raodenoba da speqtruli Sedgeniloba 

mis absolutur temperaturazea damokidebuli. a. S. s-is mier gamosxivebu-

li Tburi energia temperaturis gazrdiT Т4-is proporciulad izrdeba. ste-

fan-bolcmanis kanoniT siTbos wyarodan gasaxurebeli sxeulisadmi gada-

cemuli siTbos raodenoba pirdapirproporciulia meoTxe xarisxSi ayvanil 
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maT absolutur temperaturaTa sxvaobisa, rac Semdegi formuliT gamoisa-

xeba: 
100
TC

100
TCQ

4
2

4
1 −= , sadac С a. S. s. gamosxivebis koeficientia, ⎥

⎦

⎤
⎢
⎣

⎡

⋅⋅ 4OCsTm

kvt
2

, 

Т1 _ siTbos wyaros absoluturi temperatura, K; 
Т2 _ gasaxurebeli sxeulis absoluturi temperatura, K. 

absoluturi wneva 
daxSul WurWelSi, mowyobilobebis, amZravis kvanZebSi arsebul wne-

vas plus garemomcveli atmosferuli wneva: Рabs=Рat+Рgare; Рg=Рabs-Рat. 
absorberi 
aparati, romelSic srulad xorcieldeba absorbcia airiT siTxis ga-

jerebis, airebis mavne minarevebisagan gawmendisa da airebisa da orTqlis 

narevis gancalkevebis mizniT. Cveulebriv absorberi warmoadgens liTonis 

garsacmian koSkuras, romlis qveda nawilSi miewodeba gasawmendi airi, xo-

lo zedaSi _ siTxe. airi absorberis zemo nawilidan gadis, xolo siTxe 

_ qvemodan. aRniSnuli urTierTsapirispiro dineba xels uwyobs urTierT-

sawinaaRmdego nakadis Seqmnas, rac zrdis absorberis moqmedebis efeqtu-

robas. absorberis efeqturobis amaRlebis mizniT zrdian airebisa da si-

Txis Sexebis zedapirs, risTvisac iyeneben airis wvrili nakadebiT siTxis 

fenis gaWolvas, airis nakadSi siTxis mcire nawilakebis gafrqvevas, absor-

beris wyoburis (magaliTad, koqsis fenis) siTxiT morwyvasa da sxva xer-

xebs. absorbers aseve uwodeben skrubers, radgan moqmedebis principis mi-

xedviT analogiuria. 
absorbcia (igivea, rac STanTqma, Sewova, Sesrutva).  
xsnaridan, airebis narevidan raime nivTierebis STanTqmas myari an 

Txevadi nivTierebebiT absorbcia ewodeba. gasaTvaliswinebelia, rom STan-

Tqma moculobiTi procesia, e. i. STamnTqmelis mTliani moculoba absor-

birebul nivTierebas Tanabrad STanTqavs. absorbcia _ airebis siTxeebiT 

STanTqma, nivTierebaTa qimiur Sedgenilobaze, sxvadasxva wnevasa da tem-

peraturazea damokidebuli. absorbcia, rogorc termini, gamoiyeneba mecni-

erebis mraval dargSi, magaliTad:Leleqtromagnituri talRebis absorbcia, 

bgeris absorbcia, rentgenis sxivebis absorbcia, radiaqtiuri absorbcia, 

gamosxivebis absorbcia da sxv. a. wnevis gadidebiTa da temperaturis Semci-

rebiT _ umjobesdeba. 
abStrixi 

1. qafi, namwvi, wida (Txevadi liTonis zedapirze warmoqmnili daJan-

guli fena); 
2. tyviis, dariSxanisa da stibiumisagan rafinirebis dros warmoqmni-

li anarTmi, romelic gamdnar tyviaze mwvave kaliumisa da natriumis gvar-

jilis moqmedebis Sedegad Cndeba. 

abcugi 

tyviis, kalisagan rafinirebis anarTmi _ gamdnar tyviaze mwvave nat-

riumisa da natriumis gvarjilis moqmedebis Sedegad warmoiqmneba. abcugi 

fxvnilis an comisebri moyviTalo ruxi an yavisferi fxvnilovani nivTie-

rebaa. a. Sedgenilobaa: 60-65 % Pb; 6-12 % Sn; 0.5-1,5 % As; 9_14 % Sb da sxv. 

agebuleba 

liTonTmcodneebi agebulebaSi moiazreben liTonebisa da Senadnobe-
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bis atomur-kristaluri struqturis Taviseburebas, romelic axasiaTebs 

maT bunebas, morfologias, sxvadasxva fazisa Tu Semdgenis (mdgenelis) gan-

lagebas da raodenobriv maxasiaTeblebs. 

agenti  

  damJangavi, ganmJangavi, koagulaciis damamuxruWebeli da sxva nivTie-

rebebi. 

agatatri  

cilindruli formis xisagan an liTonisagan damzadebuli WurWeli 

meqanikuri, pnevmat(ik)uri an eleqtruli SemreviT. gamoiyeneba flotaciis 

win reagentebis erTmaneTSi Sesarevad. 

agzneba gamosxivebiT 

airis agzneba, romelic warmoiqmneba eleqtromagnituri gamosxivebis 

zemoqmedebiT, magaliTad, ultraiisferi, rentgenis, γ da sxva sxivebiT. 

agzneba SejaxebiT 

airis agzneba, romelic warmoiSoba sxeulis moZravi nawilakebis 

Sejaxebis dros.  

agznebuli atomi 

atomi, romlis eleqtronma STanTqa energiis kvanti da erTi energe-

tikuli donidan gadavida sxva ufro maRal doneze. 

aglodanadgari  

saaglomeracio fabrikis Ziri-

Tadi teqnologiuri agregatia, romelzec haeris didi gaiSviaTebis Sede-

gad rikebiani cxauris urikebisagan Sedgenil konveierze mimdinareobs wi-

naswar dozirebuli kazmis miwodeba, Secxoba, SelRoba, gaciveba da tran-

sportirebisas Semcxvari kazmis danaWrovneba anu aglomeratis miReba. Sem-

deg es aglomerati miewodeba brZmedis Rumels. 

daflusebuli aglomerati aRmdgen(el)i airis (CO-s) WaSvuri Rumlis 

mTel simaRleze ganlagebul kazmSi moZraobisas aRdgeniTi procesebis 

normaluri warmarTvis saSualebas iZleva. 

brZmedis procesSi rkinis nedli madnis nacvlad aglomeratis gamoye-

nebiT mkveTrad Semcirda koqsis xarji, es procesi ioli samarTavi gaxda 

da gaizarda smgk (sasargeblo moculobis gamoyenebis koeficienti), margi 

qmedebis koeficienti da brZmedis Rumlis sadReRamiso mwarmoebluroba. 

aglokazmi 

sawyisi madnuri masalebis, flusebisa da saTbobis narevi im Tanafar-

dobiT, rom miRebul iqnes moTxovnili xarisxis aglomerati. aglomeratis 

madnur nawilSi Sedis rkinisa da manganumis madnebis mtveri (~8 mm), kon-

aglodanadgaris sqema 
1. Sesacxobi urikebi _ paletebi; 2. va-

kuum-saknebi; 3. Semkrebi airsarini 

(gazsarini); 4. mtversaWerebi; 5. eqsha-

usteri; 6. mTavari saregulacio far-

saketi; 7. sakvamle mili; 8, 9. nabnevi-

sa da mtvris mosacilebeli (asaRebi,

asawmendi) konveierebi. 
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centratebi (~0,074 mm), brZmedis sakerZis mtveri (~3 mm), metalurgiuli qar-

xnis sveli airgawmendis (S)lami, saglin(av)i saamqros xenji da sxv. aglo-

kazmSi 1 % kiris damatebiT aglomanqanis mwarmoebluroba 5 %-iT izrdeba. 

aglolenti 

gverdiTi qimebiani urikebisagan Sedgenili aglomeratis Sesacxobi 

konveieruli tipis agregati (ixileT aglomanqana). 

aglomanqana 

specfoladis an Tujis sxmuli rofebisagan Sedgenili konveieruli 

danadgari cecxlrikebiani qvediT madnebisa da koncentratebis aglomera-

tad SecxobisaTvis, brZmedSi Tujis an eleqtrul RumelSi feroSenadno-

bebis warmoebis procesebis naWrovani kazmiT uzrunvelsayofad. agloman-

qanis ZiriTadi nawilia aglolenti, romelic warmoadgens gverdqimebiani 

Sesacxobi urikebis _ rofebis konveirul uwyvet wreds. amJamad msoflio-

Si muSaobs ~1000 aglomanqana, maT Soris erTi _ rusTavis metalurgiul 

qarxanaSi.  

a. qvemodan berviT 

aglomanqana Secxobil fenaSi danadgaris cecxlrikebiani gisosis 

qvevidan haeris miwodebiT. konveieruli aglomanqanis konstruqcia qvemodan 

berviT Seiqmna 1913 w. v. bartiSis mier. qvevidan berva afxvierebs kazms da 

zrdis airganvladobas. gamoiyeneba mxolod tyviis mZime madnis da koncen-

tratebis aglomeraciuli gamowvisaTvis. 

 aglomerati 

1. aglomeraciis procesis produqti _ naWrovani masala, romelic 

Savi da feradi metalurgiis procesebSi nedleulad gamoiyeneba. mag., 

brZmedis aglomerati warmoadgens rkinis madnebis koncentratebisa da 

sxva damatebiTi masalebis SecxobiT miRebul naWrovan nedleul masalas; 

2. sxvadasxva fxvnilovani masalis gamsxvilebuli warmonaqmnebi, 

romlebic miiReba adheziis an aglomeraciis Sedegad. am process da miRe-

bul produqts iyeneben fxvnilovani masalebis teqnologiuri Tvisebebis, 

kerZod, wnexadobis gasaumjobeseblad. 

a. dauflusebeli 

rkinis madnis aglomerati, romelic kirqvis gamoyenebis gareSea mi-

Rebuli. gamoiyeneba brZmedSi gogirdis dabali Semcvelobis madnebiT 

Tujis gamodnobisas. 

a. daflusebuli 

rkinis madnis aglomerati, romelic kaJmiwisa da Tixamiwis dafluse-

bisaTvis kirqvis saWiro raodenobis gamoyenebiTaa miRebuli. 

a. dolomitiani 

dolomitiT daflusebuli rkinis madnis aglomerati. 

a. TviTdnobadi 

rkinis madnis aglomerati, romlis kazmSi CaO-s daGMgO-s jamuri Sem-

cvelobis Sefardeba SiO2 da Aℓ2O3-is jamur SemcvelobasTan daaxloebiT 

erTis tolia. 

a. manganumiani 

rkinis madnis aglomerati, romelic miiReba manganumis madnebis Sem-

cveli kazmisagan. 

a. maRaldaflusebuli (anu maRali fuZianobis) 

rkinis madnis aglomerati, romlis misaRebad gamoyenebul kazmSi Se-
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aqvT ufro meti raodenobis kirqva, rac saWiroa kaJmiwisa da Tixamiwis 

daflusebisaTvis. maRali fuZianobis aglomerats da misgan dayenebul ma-

RalfuZian widebs iyeneben brZmedis procesSi, rodesac rkinis madani da 

koncentratebi Seicavs didi raodenobiT gogirds. 

a. metalizebuli 

rkinis madnis aglomerati, romelSic rkinis Jangeulebis didi nawili 
Tanamedrove pirdapiri aRdgenis teqnologiebiT rkinamdea aRdgenili. kaz-

mis Secxobis procesSi sawvavis momatebuli xarjiT farTod gamoiyeneba 

eleqtroRumlebSi maRalxarisxovani foladis Tujis gareSe gamosadnobad. 

es meTodi SemoTavazebul iqna 1958 w. v. devisis (aSS) mier. miRebulia daf-

lusebuli (CaO·SiO2=1,36) aglomerati 35-40 % metalizebis xarisxiT. wnevis 

qveS aglomeracia aglodanadgaris mwarmoeblurobisa da metalizaciis xa-

risxis gazrdis saSualebas iZleva. 

a. mcired daflusebuli 

rkinis madnis aglomerati, romelic kaJmiwisa da Tixamiwis daflu-

sebisaTvis kirqvis saWiroze ufro naklebi raodenobiT miiReba. 

a. oqsidebis 

rkinis madnis aglomerati FeO-s dabali (3-4%) SemcvelobiT, rac uz-

runvelyofs simtkicis maRal maCveneblebs. 

a. rkinamanganumiani 
manganumis madnis SecxobiT miRebuli naWrovani masala, romelic ga-

moiyeneba eleqtroTermul RumlSi manganumiani Senadnobebis, xolo brZmed-

Si naxSirbadiani feromanganumis misaRebad. 

a. rkinis madnis 

brZmedSi Tujis gamosadnobi naWrovani kazmi, romelic rkinis madnis, 

misi koncentratis SecxobiT miiReba.  

a. stabilizebuli 

aglomerati, romelic uSualod Secxobisa da meqanikuri damuSavebis 

Semdeg miiReba. misi msxvili naWrebi stabilizebisas imsxvreva kazmis Seu-

cxobel CanarTebze, miwis myife dajgufebasa da Sinagani Zabvebis ubnebze. 

miRebuli maRali xarisxis a. uzrunvelyofs brZmedis mwarmoeblurobis mniS-

vnelovan zrdas, magram misi naklia, umetes SemTxvevaSi, vargisis gamosav-

lisa da aglofabrikis mwarmoeblurobis Semcireba. 

a. faialitiani 

rkinis madnis aglomerati, romelic faialitis did raodenobas Sei-

cavs. misi gamoyenebiT brZmedis mwarmoebluroba sagrZnoblad izrdeba.  

a. fosforovani 

mtvris magvari fosforitebis danaWrovnebis produqti, madanTermul 

RumlebSi madnis gamodnobisaTvis. aglomeraciis procesSi fosforitebi 

ganicdis gamoSrobas, dehidratacias, dekarbonizacias; maTSi mimdinareobs 

rTuli myarfazovani procesebi; bolos, 1450-1600
 OC temperaturaze myari 

saTbobis wvis zonaSi dneba silikatebi da nawilobriv _ ftorapatitis 

marcvlebi. Sedegad silikatur-fosfaturi SemakavSireblis sakmarisi rao-

denoba miiReba, rac mza aglomeratSi pirveladi apatitis marcvlebs amag-

rebs. 5,5-6% naxSirbadis xarjvis pirobebSi 312 m2 aglolentis mwarmoeblu-

roba 122,7 t/sT tolia [0.4 t/m2sT]. doliT gamocdis Semdeg aglomeratis 

simtkice (+5mm)>73 %-ze, cveTadoba (-0,5 mm) 5 %-s Seadgens. 

a. qromitiani 

qromiani madnebisa da maTi koncentratebisgan miiReba, romelic qro-

mitisa (FeO·Cr2O3) da serpentinisagan Mg6[Si4O10](OH)8 Sedgeba. aglokazmSi Se-
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aqvT agreTve kirqva da magnetituri koncentrati (30-40 % masiT) advildnobad 

danamatad. 1,1 fuZianobis mza aglomerati, romelic miRebulia 60-70 kg/t 

koqswvrilis xarjiT, Sedgeba pirveladi qromitis marcvlebisa da Mg, Cr, 
Aℓ myari xsnarebis meoreuli kristalebisagan, romlebic gamagrebulia 

kristaluri silikaturi SemakavSirebliT da miniT. qromitis madnis masis 

92-98 % gadadis mza aglomeratis struqturaSi. am aglomeratis gamosavli-

anobaa 1,3 t/m2sT. 

aglomeracia 

1. Tujisa da Senadnobebis da sxva dnobis procesisTvis saWiro for-

mis, qimiuri Sedgenilobisa da Tvisebebis naWrovani kazmis miRebis proce-

sia, romlic xorcieldeba fxvnilovani masalebis SecxobiT da Semdgomi 

damuSavebiT; 

2. aglomeratis miReba fxvnilTa metalurgiaSi nayari masalebisagan 

maT SecxobiTa da Semdgomi dafqviT. 

aglofabrika 

aglomeratis miRebis samrewvelo sawarmo, romelic brZmedisa da fe-

roSenadnobebis warmoebebs uzrunvelyofs saWiro fuZianobis forovani naW-

rovani kazmiT. fabrikas aqvs rkinigzis estakada, vagonamyiravebeli liTo-

nis koncentratebisa da flusebis dasasawyobeblad. teqnologiuri cikli 

moicavs kazmis momzadebas, mis dagundavebas koqswvrilas wvis Sedegad Se-

cxobis procesis normalurad warmarTvisaTvis. teqnologiuri xazi iTva-

liswinebs Semcxvari forovani aglomeratis damsxvrevas, gacras, brZmedis 

saamqrosaTvis sasurveli fraqciis miwodebasa da wvrili fraqciis klavwar-

moebaSi dabrunebas. 

aglojami 

horizontaluri tixriT gayofili, foladis an Tujisagan damzadebu-

li perioduli moqmedebis yuTi, romlis qveda nawilia gaiSviaTebis kamera, 

xolo zeda nawili gankuTvnilia Sesacxobi masalebis CasatvirTad. 

agregati 

1. sabazo detalTan sxvadasxvanairad SeerTebuli ramdenime meqaniz-

mi an rTuli kvanZi, romelsac aqvs sruli urTierTSenacvleba da SesaZ-

lebloba, Seasrulos gansazRvruli funqcia nakeTobaSi an damoukideb-

lad;  

2. teqnologiuri procesebis ganxorcielebisaTvis erT kompleqsSi mo-

muSave ramdenime danadgaris, mowyobilobis, manqanis eleqtromeqanikuri 

Serwyma (ixileT metalurgiuli agregati). 

a. ganivi Wrisa 

misi daniSnulebaa daxveuli Txeli furclis daWra zomieri sigrZis 

furclebad; Sedgeba rulonebis damgroveblis, xveulis wina nawilis gam-

sworeblis, gamxsnelis, giliotinuri da mfrinavi makratlebis, miwodebis, 

gasworebisa da dampaketebeli mowyobilobebisagan. 

a. grZivi Wrisa 

Sedgeba rulonebis damgroveblis, zolis gamSlelis, giliotinuri 

da diskuri (badrosebri) makratlebis, miwodebis mowyobilobisa da damxve-

visagan. am agregatis daniSnulebaa rulonuri zolis ufro viwro zole-

bad an lentebad daWra da isev rulonebad daxveva an sigrZeze gaWra. 

a. Tboteqnikuri 

mowyobilobaTa da danadgarTa kompleqsi, romlebSic xorcieldeba 
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Tboteqnikuri procesebi, mag., metalurgiuli agregatis wvis produqtebis 

siTbos utilizacia orTqlis qvabebSi, e. w. qvab-utilizatorebSi. 

a. Tboteqnologiuri 

metalurgiuli agregati, romelSic teqnologiuri procesis mimdina-

reoba ZiriTadad TbogadacemiT ganisazRvreba. 

a. kombinirebuli Wrisa 

misi daniSnulebaa rulonis zolis ganivi da grZivi daWra; is ganivi 

da grZivi Wris agregatebSi Semavali mowyobilobebisa da danadgarebisa-

gan Sedgeba. 

a. metalurgiuli 

masobrivi da nakaduri warmoebis pirobebSi metalurgiuli procese-

bis ganxorcielebisaTvis konstruqciulad dakavSirebuli teqnologiuri 

mowyobilobebis erToblioba _ kompleqsi. aseT a. m. aqvs ufro maRali 

teqnikur-ekonomikuri maCveneblebi, saSualebas iZleva efeqturad ganxor-

cieldes warmoebis avtomatizacia da garemos dacva. 

a. milsaglin(av)i 

is gankuTvnilia milebis cxeli glinvisaTvis da Sedgeba erTi an ram-

denime ganmaRruebeli (gamWol(av)i), avtomaturi, erTi an meti Semomglin(av)i, 

damakalibrebeli an mareducirebeli dganisagan, xolo zogierT SemTxvevaSi, 

mogorvis dganisagan (an elongatorisagan). es agregati klasificirdeba 

pirveladi (mosapirkeTebeli) milebis miRebis xerxis (meTodis) mixedviT. 

a. milsaSemduReblo 

gamoiyeneba 6,0_2020 mm diametrisa da 0,1_25 mm kedlis sisqis milebis 

sawarmoeblad furclis an zolisagan milnamzadis formirebisa da misi 

Semdgomi SeduRebis gziT pirapira an spiralurnakeriani SeduRebiT. Tavi-

dan xdeba furclebis an zolebis milnamzadad formireba, Semdeg ki _ mi-

si nawiburebis SeduReba. Sedgeba zolis rulonis gamSleli da maformi-

rebeli dganebis, SeduRebis kvanZis, makalibrebeli dganisa da zogjer _ 

Termuli damuSavebis mowyobilobisagan.  

a. perioduli profilebis cxlad glinvisa 

mrgvali kveTis perioduli profilis warmoebis metalurgiuli ag-

regati. ZiriTad mowyobilobaa samgliniani ganivxraxnuli glinvis dgani, 

romlis glinebi ganTavsebulia 120O
-iani kuTxiT; dgani Sedgeba amZravis, 

namzadis mimwolis, mimRebi magidis, damwoli meqanizmis hidravlikuri ci-

lindris, naxevarproduqtis momWeri da makopirebeli mowyobilobisagan. 

a. profiluri milebis sawnexi 

Sedgeba: gamaxurebeli Rumlis, erTi an ori hidravlikuri an meqani-

kuri wnexis, mareducirebeli dganis, damxvevis, gamasworebeli mopirkeTe-

bis manqanebisa da mowyobilobisagan. am agregatis daniSnulebaa unakero 

profiluri milebisa da msgavsi profilis nakeTobebis warmoeba. 

a. rkinis pirdapiri miRebisa 

uSualod madnidan rkinis misaRebi agregati koqsiT Tujis gamodno-

bis gareSe. aseTi Tanamedrove agregati gamoiyeneba Txevadi liTonisa da 

Rrublovani rkinis sawarmoeblad. misi Semadgeneli mowyobilobebia: WaS-

vuri (Saxturi) Rumeli, mbrunavi milisebri Rumeli, periodulad moqmedi 

retortebi kazmis stacionaruli gamfiltravi feniT, Rumeli garedan ga-

xurebiT, gvirabRumeli (gamavali Rumeli) da konveieruli manqana. 

a. sadnobi _ ixileT sadnobi Rumeli. 

a. uwyveti moqmedebis foladsadnobi 

ramdenime kameriani qvediani Rumlis tipis agregati, romelic gamoi-



24 
 

yeneba JangbadiT Tujis gaqrevis gziT foladis misaRebad. amasTan, Txeva-

di Tujis Casxma xorcieldeba agregatis erTi torsis mxridan, xolo mza 

foladis gamoSveba _ meore, sapirispiro torsis mxridan. 

a. uwyveti mowvis 

gamavali Rumlis gamoyenebiT zolebisa da lentebis naTeli sarekris-

talizacio mowvis danadgari, romelic civnaglini momwvari naxSirbadi-

ani da daballegirebuli foladis zolis warmoebisaTvis yvelaze maRali 

mwarmoeblurobis (60 t/sT) agregatia. aseTi tipis u. m. a. Seqmnilia 1970 wels 

`nipon stil~ da `nipon kokan~ firmebis mier. misi meSveobiT xorcieldeba 

Termuli damuSaveba, sworeba, dazeTva da zolebis Wra. u. m. a. stabiluri 

Tburi reJimebis Sedegad miiReba struqturiT ufro izotropuli da uke-

Tesi meqanikuri Tvisebebis liToni. 

a. frontaluri  

konstruqciulad da kinematikurad Serwymuli samTo manqanebisa da 

meqanizmebis kompleqsi, romelic axorcielebs fenobrivi sasargeblo wia-

Riseulis amoRebas sawmendi sangrevis frontaluri sibrtyis mimarTule-

biT. Semsrulebeli organo erTdroulad gadaadgildeba flanguri (san-

grevis gaswvriv) da frontaluri mimarTulebebiT. 

agresiuli naxSirmJava 

wyalSi arsebuli Tavisufali naxSirmJavas nawili, romelsac SeuZlia 

kalciumis karbonatis gaxsna wyalSi. 

aguri 

farTod gavrcelebuli marTkuTxa an rTuli formis samSeneblo ma-

sala. Sedgenilobis, samuSao pirobebis, qimiuri Tvisebebisa da daniSnule-

bis mixedviT ganarCeven aguris or ZiriTad saxeobas: 1) Tixamiwisgan damza-

debul wiTel da TeTr silikatur Cveulebriv samSeneblo agurs; 2) sxva-

dasxva cecxlgamZle masalisagan damzadebul agurs Rumlebisa da agrega-

tebis amosagebad. orive jgufis aguris damzadebis teqnologiis ZiriTadi 

safexurebia nedleulis mopoveba-gadamuSaveba, masis momzadeba-Sereva, da-

yalibeba, dawnexa, gamoSroba da gamowva. 

cecxlgamZle aguris klasifikacias mravali niSnis mixedviT axdenen. 

maTgan ZiriTadia: qimiuri Sedgeniloba (mJava, fuZe da neitraluri), 

cecxlgamZleoba, fizikuri mdgomareoba (calobiTi da fxvnilovani masa-

lebi), gamoyeneba da sxv. daniSnulebis mixedviT metalurgiul warmoebaSi 

gavrcelebulia cecxgamZle agurebis Semdegi mravalricxovani jgufebi: 

a. brZmedisa 

D da D2 tipis marTkuTxa da solismagvari maRali xarisxis Samotis 

agurebi brZmedis quros kedlebis, qvedis, liTonis garsacmidan naxSiris 

blokebis fenamde amosagebad; 

a. varskvlava 

mzaddeba Samotisagan; aris mravalwaxnaga; aqvs qveda yru waxnagi; ze-

da waxnagis centrSi amodis didi diametris erTi centraluri xvreli, ro-

melSic sifonuri Camosxmisas sacentres vertikaluri arxidan Txevadi li-

Toni Camoedineba da Seedineba gverdiT waxnagebSi gamaval ufro mcire di-

ametris xvrelebSi anu sifonur arxebSi, saidanac Sedis boyvebSi; am ar-

xebis raodenoba sifoniT Camosasxmeli zodebis raodenobis tolia; 

a. Tbosaizolacio forovani 

Samotis cecxgamZle aguria sadnobi Rumlebis, saCamosxmo cicxvebis 
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liTonis konstruqciis dasafarad maRali Tbosaizolacio TvisebebiT; 

a. kamarisa 

foladsadnobi Rumlebis kamaris wyobisTvis marTkuTxa da soluri 

tipis 360 mm-dan 520 mm-mde donisas, qrommagnezitis an periklaz-Spineluri 

maRali cecxlgamZleobis agurebi. dinasis kamaris agurebi ZiriTadad ga-

moiyeneba martenis, orabazaniani, eleqtruli Rumlebis zeda da qveda na-

gebobaTa kamarebisaTvis. sadnobi Rumlebis centralur kamarebs awyoben 

maRali cecxlgamZleobis qrommagnezitis agurebiT, romlebic Seicavs sul 

mcire 20 % MgO-sa da sul mcire 65 % Cr2O3-s; 

a. magnezitisa 

gamoiyeneba saCamosxmo cicxvis Siberis moZravi filisaTvis; 

a. magnezitisa danaxSirbadianebuli 

miiReba zRvis wylisagan damzadebuli klinkeriT, romelsac maRali 

cecxlmedegobisaTvis agrafiteben e. w. metalurgiuli ferflovani vercxli-

seburi grafitiT. gamoiyeneba Tanamedrove mZlavri konverterebisa da rka-

luri eleqtroRumlebis yvelaze maRali temperaturiT datvirTuli ubne-

bis amosagebad; 

a. maRalTixamiwovani 

brZmedis marTkuTxa da solisebri, Aℓ2O3-is didi raodenobis (90-95 %) 

Semcveli umaRlesi xarisxis aguri brZmedis yvelaze sapasuxismgeblo kvan-

Zebis, Tujisa da widis xvrelebis zonebis amosagebad; 

a. maRalcecxlmdegi forovani 

magnezitis fuZeze specialurad damzadebuli forovani aguri, rom-

lis meSeveobiTac xorcieldeba inertuli airebiT Txevadi foladis Ru-

melgare gaqreva-rafinireba; 

a. sabude marTkuTxa 

Samotis bloki centrSi magnezitis saCamosxmo Wiqis diametris xvre-

liT, romlis zomebi damokidebulia saCamosxmo cicxvis tvirTtevadobaze 

tonebSi; 

a. sasifone 

Samotis rTuli formis fasonuri xvreliani aguri, romelic sifonu-

ri CamosxmisTvis Txevadi foladis gamtari arxebis amosagebad gamoiyeneba; 

a. saqusle 

Rumlis wina da ukana kedlebis bolo rigis fasonuri sayrdeni agu-

ria _ saZirkveli, romelsac eyrdnoba agregatis kamaris radiusis rgol-

Si Semavali marTkuTxa da solisebri agurebiT awyobili kamara, romlis 

agurebis sisqe 300 mm-dan 500 mm-mde meryeobs; 

a. sacicxve marTkuTxa 

mzaddeba Samotisagan da gamoiyeneba Txevadi foladisa da TujisaT-

vis gankuTvnili cicxvebis qvedebis amosagebad; 

a. sacicxve trapeciuli 

mzaddeba Samotisagan da gamoiyeneba Txevadi foladisa da TujisaT-

vis gankuTvnili cicxvebis amosagebad; cicxvebis radiusebis Sesabamisad 

mzaddeba sxvadasxva radiusisa da tipis; am aguris zomebi damokidebulia 

saCamosxmo cicxvebis moculobasa da diametrze; rac metia cicxvis mocu-

loba da diametri, miT metia Samotis sacicxve aguris radiusi; 

a. fasonuri 

rTuli formis aguri. vrclad _ ixileT `cecxlgamZleebi~; 
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a. qvedisa 

foladsadnobi Rumlis qvedi yvelaze maRali cecxlgamZleobis mag-

nezitis normaluri marTkuTxa da solisebri agurebiT ewyoba wmindad daf-

quli magnezitis fxvnilis gamoyenebiT. Rumlis CanatvirTis, moculobisa 

da simZlavris mixedviT qvedis sisqe meryeobs 700 mm-dan 1200 mm-mde; 

a. qrommagnezitis 

gamoiyeneba foladis saCamosxmo cicxvis Siberis uZravi filisTvis; 

a. Samotis marTkuTxa 

65x130x230 mm zomis aguri gamoiyeneba sadnobi Rumlebisa da saCamos-

xmo cicxvebis armaturuli wyobis amonagebisaTvis; 

a. Camketi 

Rumlis kamaraSi RreCos Semvsebi sxvadasxva sigrZis soliseburi aguri; 

a. haergamaxureblebis wyobebisaTvis 

regeneratorebis, kauperebis, maxurebeli Webis, meToduri Rumlebis 

sxvadasxva formis fasonuri tipis agurebi siTbos akumulaciisa da rege-

neraciisaTvis. 

adamanti  

almasisa da briliantis Zveleburi saxelwodeba. Zveli berZnebi am 

sityviT aRniSnavdnen liTons (folads). 

adamsiti 

gamaRizianebeli moqmedebis (xvelebis gamomwvevi) sabrZolo qimiuri 

nivTiereba (dihidrofenarsazinqloridi). gamoiyeneba kvamlwarmomSobi Wur-

vebis dasamzadeblad. 1 litr haerSi adamsitis 0,004 mg-ze meti koncentra-

cia dauSvebelia. adamsitis zemoqmedebisagan dasacavad specialur kvamlsa-

winaaRmdego airwinaRs iyeneben. 

adaptacia  

teqnikuri mowyobilobis an sistemis Siga da gare pirobebis cvaleba-

dobasTan Segueba, rac zrdis maTi gamoyenebis efeqturobas. 

adgilobrivi ganiavebis ventilatoris avtomatizacia  

teqnikuri saSualebebis erToblioba, romliTac SesaZlebelia adgi-

lobrivi ganiavebis ventilatoris muSa reJimis operatiuli regulireba 

da maRaros (Saxtis) mosamzadebeli gvirabis ganiavebis optimaluri reJi-

mis SenarCuneba. 

adgilobrivi teqnologiuri kavSiri  

samTo sawarmos sawarmoo kavSiris saxe, romelic axdens obieqtis 

momsaxure personals Soris informaciis gacvlas (obieqtis uSualo mar-

Tvis mizniT operatiuli sityvieri kavSiri an gamafrTxilebeli, adgilob-

rivi avariuli, sakontrolo-aRricxviTi Tu sxva signalizacia). teqnolo-

giuri kavSiri gansxvavdeba obieqtis Taviseburebebis mixedviT (mopovebiTi 

da mosamzadebeli samuSaoebi, sxvadasxva saxis transporti, amwe danadga-

ri, Wauris gayvana, saremonto samuSaoebi).  

advilaalebadi 

myari, Txevadi an airovani nivTierebebi, romlebic aalebis dabali 

temperaturiT xasiaTdeba. 

advilaRdgenadi 

rkinis an sxva elementis Jangeulebi, romlebic SedarebiT advilad 
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gascemen Jangbads. magaliTad, rkinis madnebis sami ZiriTadi saxeobidan 

SedarebiT advilaRdgenadia ruxi rkinaqva, romlis ZiriTadi Semadgeneli 

mineralia limoniti (2Fe2O3 3H2O). 

advildnobadi liTonebi 

liTonuri elementebi da maTi Senadnobebi erTmaneTTan da araliTo-

nur elementebTan, romlebic xasiaTdeba dnobis SedarebiT dabali tempe-

raturiT. feradi liTonebis umetesoba advildnobad elementebs miekuTvneba. 

adiabata  

nivTierebis an sxeulis mdgomareobis adiabaturi cvlilebis 

damaxasiaTebeli mrudi (wiri, xazi), romelic nebismier Termodinamikur 

diagramaze gamosaxavs Seqcevad adiabatur process. 

adiabaturi procesi 

nivTierebis an sxeulis mdgomareobis cvlileba, romlis drosac ar 

xdeba garemomcvel garemosTan siTbos gacvla. am process izoentropiul-

sac uwodeben. idealuri airisaTvis adiabaturi procesi gamoisaxeba Semde-

gi formulebiT: pVk=const; TV(k-1) =const; constTp k
k1
=

−

, sadac V _ moculobaa, 

p _ wneva, p

v

C
k

C
= _ adiabatis maCvenebeli (romelsac zogjer puasonis koe-

ficients an izoentropiuli gafarToebis faqtors uwodeben), Cp da CV _ 

(si)Tbotevadobebi Sesabamisad mudmivi wnevisa da mudmivi moculobis piro-

bebSi. airis adiabaturi cvlileba praqtikulad SeiZleba misi wnevis myisie-

ri SecvliT ganxorcieldes. am dros airis SekumSva-gafarToebisas misi gaT-

boba-gacivebis gawonasworeba SeuZlebelia garedan gadacemuli siTbos naka-

diT. aseve, airis simkvrivis cvlilebiT gamowveuli bgeriTi rxevebi ise 

swrafad mimdinareobs, rom airis Sesabamis Sreebs Soris Tbogacvla ver 

eswreba. 

adida 

amdidavi dganis mTavari muSa instrumenti, romlis grZiv profils ma-

kalibrebeli sartyliT gamosavalSi marTkuTxa an mrudxazovani konusis 

forma aqvs. makalibrebeli sartylis zolis forma da zomebi nakeTobis 

ganivi kveTis formas da zomebs gansazRvravs. mzaddeba bunebrivi an sinTe-

zuri almasebisagan. mas ZiriTadad umciresi zomis mavTulis adidvisaTvis 

iyeneben. aseve mzaddeba WC-Co tipis gazrdili cveTamedegobis (ВК3, ВК4, ВК6 
da sxva) an simtkicis (ВК8, ВК10, ВК15 da sxva) sali Senadnobebis, У8-У12 ma-
RalnaxSirbadiani da X, XВГ an sxva mciredlegirebuli foladebisagan. 

a. burTulebiani 

misi muSa arxi adidvis RerZis perpendikularul sibrtyeSia ganla-

gebuli da ramdenime burTuliTaa warmoqmnili; 

a. gorgolaWebiani 

misi muSa arxi ori an ramdenime gorgolaWiani adidiTaa Seqmnili, ro-

melTa brunvis RerZi adidvis RerZis perpendikularul sibrtyeSia ganla-

gebuli; 

a. dawnexisa _ ixileT dawnexis sacmi; 

a. dawolisa _ ixileT dawnexis sacmi; 

a. konusuri 

misi muSa zonis sworxazovani msaxveli adidvis RerZisadmia daxrili; 



28 
 

a. mbrunavi 

is adidvis procesSi adidvis RerZis perpendikularul sibrtyeSi brun-

viT moZraobas asrulebs; 

a. nakrebi 

is damWerSi dawnexis sacmTan erTian kvanZs warmoqmnis. misi daniSnu-

lebaa adidvisas SezeTvis hidravlikuri efeqtis uzrunvelyofa; 

a. sasufTao 

sasufTao adidvisTvis saWiro adida; 

a. Sedgenili 

misi muSa zona ramdenime detalisagan, segmentisagan Sedgeba, romle-

bic adidvis procesSi ar gadaadgildeba. 

adidva 

liTonebis wneviT damuSavebis anu liTonebis plastikuri deformaci-

is procesi, romlis drosac naglins (mavTuls, Reros, mils), rogorc sa-

wyis namzads, gaatareben adidas muSa xvrelSi, romlis zomebi sawyisi nam-

zadis ganivi kveTis zomebTan SedarebiT naklebi unda iyos. adidva maRali 

sisufTavisa da sizustis Zlier mcire zomis (ramdenime mikrometris toli 

diametris) nakeTobaTa miRebas uzrunvelyofs. adidvas ZiriTadad civ mdgo-

mareobaSi awarmoeben. amitom liToni adidvis procesSi e. w. civWedvis ef-

eqts iRebs. civWedvis defeqtebis Tavidan acilebis mizniT specialur ma-

xurebel RumlebSi Sualedur mowvas axorcieleben. Tbil mdgomareobaSi 

adidvisTvis namzadi ar unda gaxurdes rekristalizaciis temperaturaze 

maRla. 

a. deformirebad samarTulze 

milebis adidva adidaSi namzadis gatarebiT grZel, moZrav samarTulze, 

romelic namzadTan erTad deformirdeba. 

a. doluri 

doluri tipis amdidav dganze mavTulis, milis an sxva profilis 

namzadis adidva. 

a. grZelsamarTuliani 

milnamzadis adidva maTi adidaSi grZel, moZrav aradeformirebad 

samarTulTan erTad gamoWimviT, romelsac adidvis procesis damTavrebis 

Semdeg milidan gamoiReben.  

a. erTjeradi 

nakeTobis saboloo formisa da zomis miReba adidaSi namzadis mxo-

lod erTi gatarebiT xorcieldeba. 

a. mbrunav adidaSi 

adidas anu Tvalaks adidvis mimarTulebis marTobul sibrtyeSi aZ-

leven brunvis saSualebas da adidvisas namzadi xaxunis Zalebis gavleniT 

Tavad aniWebs mas brunviT moZraobas. 

a. milisa 

foladis, feradi liTonisa da Senadnobisagan damzadebuli civad 

deformirebuli milebis warmoebisas damamTavrebeli operacia, romelic 

gamoirCeva teqnologiuri sqemebis mravalsaxeobiT: a. samarTulis gareSe, 

a. mokle Camagrebul samarTulze, a. deformirebad gularze, a. hidrodina-

mikuri xaxunis reJimiT da sxv. adidvis meTodi ganisazRvreba mza nakeTobis 

zomebidan da moTxovnebidan, dasamuSavebeli liTonis an Senadnobis zome-

bidan, mowyobilobis SesaZleblobidan gamomdinare da a. S. 
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a. mravalnakadiani 

erT dganze erTdroulad ramdenime nakeTobis damuSavebiT _ gatarebiT 

ganxorcielebuli adidva. 

a. mravalZafiani _ ixileT a. mravalnakadiani. 

a. moklesamarTuliani 

milebis adidva Siga zedapiris damuSavebiT mokle cilindruli sa-

marTuliT, romelsac deformaciis keraSi adidvis Zaraze damagrebuli 

ReroTi iWeren. 

a. mravaljeradi 

erT dganze erTi namzadis mraval safexurze Tanamimdevruli adidva. 

a. mravalxazovani _ ixileT a. mravalnakadiani. 

a. mcurav samarTulze _ ixileT a. TviTdayenebad samarTulze. 

a. TviTdayenebad samarTulze 

adidva (milebis), romelic xorcieldeba namzadis Siga zedapiris da-

muSavebiT daumagrebeli TviTdayenebadi samarTuliT, romelsac deforma-

ciis keraSi masze moqmedi Semtacebeli da gamomgdebi (urTierTsawinaaR-

mdego mimarTulebis) Zalebi iWers. 

a. mSrali 

adidva myari sapoxi masalis gamoyenebiT. 

a. sasufTao 

adidvis damamTavrebel, saboloo safexurze gadasvla, rac saWiro 

formis, zomisa da xarisxis nakeTobis miRebas uzrunvelyofs. 

a. sveli 

procesi, romlis drosac adida Txevad saponSia CaZiruli. 

a. srialiT 

mavTulis adidva mravaljeradi adidvis dganze, romlis Sualeduri 

dolebis brunvis reJimi dolebis zedapirze mavTulis umniSvnelo srials 

iTvaliswinebs. 

a. srialis gareSe 

mavTulis adidva mravaljeradi adidvis dganze, romlis konstruqcia 

or mezobel adidvas Soris Sualeduri mavTulis marags iTvaliswinebs, 

rac xels uwyobs dolis zedapirze mavTulis srialis Tavidan acilebas. 

a. civi 

adidva namzadis winaswari gaxurebis gareSe. 

a. usamarTulo 

milebis adidva, romelic xorcieldeba teqnologiur instrumentTan 

namzadis Siga zedapiris kontaqtis gareSe. 

a. ultrabgeriTi 

adidva, romlis procesSi deformirebul liTons teqnologiuri in-

strumentis (adidas, samarTulis) meSveobiT ultrabgeriTi sixSiris dia-

pazonis rxevebs (Cveulebriv 16-22 khc-is zRvrebSi) aniWeben. 

a. xveuliani 

milebis an mavTulis adidva iseTi namzadidan, romelic daxveulia 

gorgalSi an roca gaWimul mils gorgalSi axveven. 

aditiuroba anu aditiuri Tvisebebi 

rTul nivTierebaTa Tvisebebi, romelTa ricxobrivi mniSvnelobani 

TiToeuli komponentis maxasiaTeblebis ricxobriv mniSvnelobaTa jamis 

tolia (gamravlebuli maT fardobiT raodenobaze). magaliTad, idealuri 

xsnaris moculoba xasiaTdeba aditiurobiT, vinaidan is komponentebis mo-
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lekulur moculobaTa maTi gram-molekulebis ricxvze namravlebis jamis 

tolia. qimiuri SenaerTis moluri siTbotevadoba aseve xasiaTdeba aditi-

urobis TvisebiT, radgan is atomur siTbotevadobaTa jamis tolia. 

adiustaJi 

saglin(av)i saamqros ubani, romelic naglinis mopirkeTebisaTvis sa-

Wiro manqana-meqanizmebiTaa aRWurvili. aqedan liTonis miwodeba momxmareb-

lisaTvis xdeba glinvis Semdgomi Wris, sworebis, gawmendis Sekvra-marki-

rebisa da sxva operaciebis Semdeg momxmarebelTan SeTanxmebuli pirobe-

bis Sesabamisad. 

adsorbati 

adsorbirebuli nivTiereba. 

adsorbenti 

airebisa da orTqlis STamnTqmeli myari an Txevadi nivTiereba. ad-

sorbentebad gamoiyeneba didi kuTri zedapiris mqone sxvadasxva masala. 

esenia: forovani naxSirbadi (romlis yvelaze gavrcelebuli formaa gaaq-

tiurebuli naxSiri), silikageli, ceoliTebi, agreTve bunebrivi minerale-

bis sxva jgufebi da sinTezuri nivTierebebi. adsorbentad teqnikaSi, ker-

Zod, metalurgiul warmoebaSi, xSirad gamoiyeneba gaaqtiurebuli naxSiri 

an silikageli. arsebobs bunebrivi da xelovnuri adsorbentebi. 

adsorberi 

adsorbciis procesis gansaxorcieleblad gamoyenebuli aparati. ad-

sorbers iyeneben: a) airebis, sawarmoo orTqlebisa da xsnarebis mavne nare-

vebis STanTqmisaTvis (gasawmendad); b) airebidan, siTxeebidan da xsnarebi-

dan saWiro Semadgeneli nawilis _ komponentis gamoyofisaTvis; g) xsnare-

bidan Semferavi an gamaWuWyianebeli narevis gamosayofad. adsorberi koS-

kuri tipis aparati an meqanikurSemreviani raime sareaqcio WurWelia. aire-

bis, xsnarebis narevis gawmenda adsorbentebis fenaSi garkveuli drois 

ganmavlobaSi xorcieldeba. 

 adsorbentis STanTqmuli nivTierebiT gajerebis Semdeg gaxurebiT 

axdenen desorbcias anu STაnTqmul nivTierebas gamoyofen STamnTqmelisa-

gan, mag., wylis orTqlSi gamoxdiT an gamxsnelis moqmedebiT _ gamorecx-

viT. desorbciis procesisa da Semdgomi aqtivaciis gziT aRadgenen adsor-

beris pirvandel, sawyis mdgomareobas. ris Semdeg adsorberis gamoyeneba 

kvlav SeiZleba. 

adsorbtivi 

saadsorbirebeli nivTiereba. 

adsorbcia 

ewodeba gaxsnili nivTierebis koncentraciis TavisTavadi gazrdis 

process ori fazis (myari faza _ siTxe, kondensirebuli faza _ airi) 

gamyof zedapirTan. viwro gagebiT adsorbcia xSirad esmiT, rogorc mina-

revis STanTqma myari nivTierebis mier airidan, siTxidan an siTxis mier 

airidan da minarevis koncentraciis TavisTavadi gazrda ori fazis (ad-

sorbenti _ siTxe an adsorbenti _ airi) gamyof zedapirTan (sazRvarTan). 

adsorbciis sidide damokidebulia temperaturasa da wnevaze, rom-

lebzec is mimdinareobs, adsorbentis struqturasa da zedapiris mdgoma-

reobaze, adsorbatis koncentraciaze xsnarSi an orTqlis (airis) fazaSi, 

adsorbirebuli nivTierebis gvarobaze da ganisazRvreba adsorbentis er-
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Teuli masis, erTeuli moculobis an erTeuli zedapiris mier STanTqmu-

li adsorbatis raodenobiT. adsorbcia izrdeba adsorbentis kuTri zeda-

piris gadidebiT da mcirdeba temperaturis momatebiT. gaaqtiurebuli nax-

Siri, silikageli, Rrublovani (dafuWvili) platina anu platinis Rrube-

li da sxva boWkovani nivTierebebi uzarmazari mniSvnelobis kuTri zeda-

piriT xasiaTdeba. 

 teqnikaSi gansakuTrebuli mniSvneloba SerCeviT adsorbcias eniWe-

ba, rac pirvel rigSi, absorbentis mier gansakuTrebuli nivTierebebis an 

ionebis STanTqmasa da zedapirTan maqsimalur dakavebaSi mdgomareobs. am 

meTodis daxmarebiT SesaZlebelia gajerebuli xsnarebidan Zvirfasi liTo-

nebis gamoyofa, zRvis wylidan misi gamtknarebis mizniT marilebis STan-

Tqma da sxv. SerCeviTi adsorbcia teqnikis mraval dargSi realobad iqca 

da farTo gamoyenebis perspeqtivebs inarCunebs. 

aduReba 

Txevadi foladidan airebis intensiuri gamoyofis procesis dawyeba 

(ixileT duRili). 

adhezia  

 myar an Txevad mdgomareobaSi sxvadasxva bunebisa da qimiuri Sedge-

nilobis nivTierebebis an sxeulebis SeWiduloba urTierTkontaqtisas, rac 

ganpirobebulia molekulaTSorisi urTierTqmedebiT an qimiuri kavSiriT. 

Txevadi liTonidan araliTonuri CanarTebis mocileba-amotivtiveba maT 

Soris adheziis mniSvnelobazea damokidebuli. adheziis maRali mniSvnelo-

bisas araliTonuri CanarTebis zomebi izrdeba da liTonidan maTi moci-

leba Cqardeba.  

koagulaciis Sedegad araliTonuri CanarTebi msxvildeba da maTi 

amotivtiveba liTonidan widaSi advildeba. a. anu Txevadi liToniT ara-

liTonuri CanarTebis dasvelebas SeuZlia: 1) xeli SeuSalos liTonidan 

CanarTebis mocilebas, Tu isini kargad sveldeba Txevadi liToniT; 2) xe-

li Seuwyos CanarTebis amotivtivebas, Tu isini Txevadi liToniT Znelad 

sveldeba. 

civi SeduRebisas myari liTonebis plastikur mdgomareobaSi SeerTe-

ba xdeba wneviT. a. ganapirobebs liTonis zedapirze galvanuri an sxva 

danafarebis (oqsidebis, sulfidebis) Zlier SeWidulobas da nakeTobis dac-

vas. a. didi mniSvneloba aqvs fxvnilTa metalurgiaSi liTonuri fxvnile-

bisagan nakeTobis Secxobisa da formirebisaTvis, aseve sxvadasxva kompo-

ziciuri masalis SeqmnisaTvis, romlebSic maTi nawilakebis SeerTeba xdeba 

ZiriTadi Senadnobis boWkoebTan. a. Zlierdeba, rodesac sxeulis zedapiri 

damuxtulia eleqtrulad da kontaqtis dros warmoiqmneba donorul-aq-

ceptoruli kavSiri. 

aeratori 

1. sxvadasxva konstruqciis mbrunavi rotoriT haeris gamagrilebeli. 

agreTve wylis nakadis haerSi gafrqvevisaTvis saWiro mowyobiloba, ro-

melsac biologiurad gamwmend nagebobaSi Camdinare wylebis gawmendis 

mizniT iyeneben. foladsadnob Rumlebs, agregatebs sxvadasxva warmoebis 

aeratorebiT miewodeba haeri brZmedis, foladsadnobi, uwyveti Camosxmis 

teqnologiuri wyliT momaragebisa da gacivebis procesebis CatarebisaTvis; 

2. manqana sayalibo narevis gafxvierebisaTvis da niCbebiT muSaobisas 

misi simkvrvis gasaSualebisaTvis. magrdeba mbrunav RerZze da narevs ayris 
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Camokidebul jaWvze an gisosebze. 

aeracia 

gamwmend nagebobebSi, maT Soris biologiurSi, aeratoris daxmarebiT 

wylis nakadis haeriT an haeris JangbadiT gajereba. 

 aeracia pulpisa 

 saflotacio pulpis gajereba atmosferodan haeriT misi Sewovis Sem-

deg mbrunavi impeleriT meqanikuri tipis flotaciur manqanaSi an wneviT 

Seqrevis (Sebervis) Semdeg pnevmat(ik)ur manqanaSi. 

aerozoli 

myari nawilakebis an siTxis wveTebisagan Semdgari dispersiuli sis-

temebi, romlebic atmosferoSi Setivtivebul mdgomareobaSi imyofeba. 

aerofiltri 

Camdinare wylebis biologiuri gawmendis nageboba, romelic iZule-

biTi ventilaciis mowyobilobiT aris aRWurvili, rac did damJangav sim-

Zlavres uzrunvelyofs. 

aeroflokula 

dispersiuli sistemis Txevad fazaSi erTi an ramdenime airis buStu-

lebi mineralis nawilakebTan erTobliobiT, rac flotaciis procesSi 

warmoiqmneba. 

avadmyofoba wyalbadisa _ ixileT avadmyofoba wyalbaduri spilen-

Zisa. 

avadmyofoba wyalbaduri spilenZisa 

wyalbadis garemoSi gaxurebisas Jangbadis Semcveli spilenZisaTvis 

damaxasiaTebeli e. w. `wyalbadis anu wyalbaduri avadmyofoba~. is defor-

maciisas spilenZis qveJangis Cu2O-s CanarTebis gancalkevebuli ganlagebiT 

xasiaTdeba, rac wneviT damuSavebis Sedegad marcvlebis sazRvrebze arse-

buli evteqtikis daSliTaa gamowveuli. wyalbadis Semcvel garemoSi aseTi 

spilenZis gaxurebisas wyalbadis difuzia spilenZSi arasruli wvis pro-

duqtebis garemoSi mimdinareobs, rasac Tan sdevs spilenZis qveJangis aR-

dgena reaqciiT: Cu2O+H2=2Cu+H2O. warmoqmnili wylis orTqli maRal wnevas 

aviTarebs, ris gamoc liToni ibzareba. 

avariis likvidaciis informatori _ ixileT avariuli sainforma-

cio mowyobiloba. 

avariuli sainformacio mowyobiloba 

teqnikuri saSualebebis kompleqsi, romelTa daniSnulebaa avariis 

likvidaciis RonisZiebebis avtomaturi gamomuSaveba mis sawyis periodSi 

avariis raionSi da mTlianad samTo sawarmoSi konkretuli mdgomareobis 

gaTvaliswinebiT da Sesabamisi informaciis miwodeba sadispetCeroSi. ava-

riuli signalizacia (adgilobrivi avariuli signalizacia) teqnologiu-

ri kavSiris saxea, romelic uzrunvelyofs obieqtis momsaxure personalis 

Sეtyobinebas warmoqmnili avariuli situaciis Sesaxeb, rac moiTxovs dau-

yovnebliv Carevas (meqanizmis gaCerebas da a. S.). 

avariuli signalizacia 

1. Setyobineba avariis Sesaxeb akustikuri (maT Soris afeTqebis meS-
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veobiT), optikuri an aromatuli signalebiT; 

2. adgilobrivi avariuli signalizacia _ avtomaturi informacia sa-

SiSroebis warmoSobis Sesaxeb, sangrevis an sxva ubnis momsaxure persona-

lis daxmarebiT; 

3. amwevi manqanebis operatorisgan nebismieri samuSao adgilidan spe-

cialuri signalebis daxmarebiT pirdapiri, uSualo informacia amwevi man-

qanis sagangebo SeCerebis Sesaxeb. signals SeiZleba Tan sdevdes amwevi man-

qanis avtomaturi SeCereba. avariuli signali vrceldeba yvela samuSao ad-

gilze. 

avariuli Setyobineba 

samTo sawarmos sawarmoo kavSiris saxe, romelic uzrunvelyofs ava-

riuli situaciis warmoqmnis Sesaxeb dispetCeris mier Saxtis calkeul ub-

nebSi momuSaveTa centralizebul Setyobinebas da ormxriv kavSirs usaf-

rTxoebis RonisZiebebis ganxorcielebis mizniT. avariuli SetyobinebisaT-

vis iyeneben avariul xmamaRlamolaparake kavSirs da avariul signaliza-

cias _ xmovans, Suqurs (qseluri ganaTebis cimcimi), aseve eleqtroenergi-

is an SekumSuli haeris miwodebis Sewyvetis Sesaxeb. 

avariuli xmamaRlamolaparake kavSiri 

avariuli Setyobineba, romelic gaicema dispetCeris mier an dispet-

CerisTvis xmamaRali sityvieri an koduri signalebis saxiT. aseTi kavSiris 

saxea dispetCeruli xmamaRlamolaparake kavSiri da obieqtebis kontroli. 

avariuli xmovani kavSiri 

Setyobineba avariis Sesaxeb. avariis likvidaciisa da avariis warmo-

Sobis Sesaxeb SesaZlo molaparakebebis sawarmoeblad marTvis punqtTan. 

avgiti 

berZnuli sityva, niSnavs brWyvialas. a. piroqsenebis jgufis farTod 

gavrcelebuli mineralia, romelsac andezitebi, bazalti, diabazi da vul-

kanuri warmoSobis, ZiriTadad fuZovani qanebi Seicavs. 

avzi 

liTonis, keramikis, xis, rkinabetonis an samSeneblo, sinTezuri Tu 

sxva masalisagan damzadebuli WurWeli, romelic siTxis Sekreba-Senaxvis 

da ganawilebisaTvis gamoiyeneba. 

avzi mkvebavi 

orTqlis qvabebisaTvis wylis mimwodebeli tumboebis win ganlagebu-

li cilindruli an marTkuTxa formis rezervuari, romelic wylis miwo-

deba-gacemis mowyobilobiTa da donis ganmsazRvreli xelsawyoebiTaa aR-

Wurvili. 

avzi saleqi 

metalurgiuli agregatebis wyliT gacivebis, SezeTvis, sxvadasxva 

moculobisa da daniSnulebis, hidravlikur sistemebSi CarTuli avzebi, 

romlebSic SezeTvis procesSi sistemaSi arsebuli an moxvedrili myari 

minarevebis daleqva xdeba. 

avzi sawrTobi  

sxvadasxva moculobisa da masalisagan damzadebuli Ria WurWeli 

gamacivebeli Txevadi garemosaTvis, romelSic moTavsebulia wyali, zeTi, 

marilebis xsnari an nalRobi. avzSi daWerilia mudmivi temperatura da 
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axureben Senadnobebis wrTobis an izoTermuli damuSavebisaTvis. 

aviali   

aluminis fuZeze damzadebuli deformirebadi daZvelebadi Senadno-

bi, romelic 0,2_4,8 % spilenZs, 0,4_1,2 % magniums da 0,5_1,6 % siliciums 

Seicavs. am Senadnobisgan sxvadasxva filas, furcels, lents, Reros, 

mavTuls, milsa da sxva profilis naglins amzadeben. isini farTod 

gamoiyenebა saaviacio, gemTmSenebel, xelsawyoTmSenebel da mrewvelobis 

sxva dargebSi.AAℓ-Mg-SiMsistemis Senadnobebi pirvelad SeimuSaves v. jaf-

risma da r. arCerma aSS-Si. yvelaze gavrcelebulia AB markis Senadnobebi 
AB(0,7 % Mg; 0,9 % Si; danarCeni _ Aℓ); АД31 (0,7 % Mg; 0,5 % Si; danarCeni _ Aℓ) 
da АД33 (1 % Mg; 0,6 % Si; 0,25 % Cr; 0,3 % Cu; danarCeni _ Aℓ). 

am Senadnobebis ganmamtkicebeli Termuli damuSaveba aris wrToba 

515-535 OC temperaturidan Semdgomi bunebrivi (10 dRe-Rameze meti) an xe-
lovnuri (160-170 OC -ze 10-15 sT) daZvelebiT, rac iwvevs Mg2Si ganmamtkice-
beli fazis gamoyofas. Aℓ-is ABAda АД33 Senadnobebi saSualo simtkicisaa 

(droebiTi winaRoba anu simtkicis zRvari σs=300-360 mgpa), АД31 _ ufro da-
bali simtkicisa (σs=180-250 mgpa). es Senadnobebi maRali koroziamedego-

biT, teqnologiurobiT, SeduRebis kargi unariTa da dekoratiuli anodi-

rebadobiT gamoirCeva. Aℓ-Mg-SiMsistemis Senadnobebi farTod gamoiyeneba 

(ZiriTadad dawnexili profilebisa da milebis saxiT): ABAda АД33 _ 

aviaciaSi, manqanaTmSeneblobaSi; АД31 _ mSeneblobaSi, farTo moxmarebis 

nakeTobebSi. Aℓ-is SenadnobTagan АД31 (aSS-Si marka 6063) erT-erTi yvelaze 

metad gamoyenebulia msoflioSi. 

avogadros kanoni 

airisaTvis qimiis erT-erTi ZiriTadi kanoni, romlis Tanaxmadac ucvle-

li temperaturisa da wnevis pirobebSi sxvadasxva idealuri airis moleku-

lebis urTierTtoli raodenoba urTierTtol moculobas ikavebs anu uc-

vleli temperaturisa da wnevis pirobebSi urTierTtoli moculobis sxva-

dasxva idealur airSi molekulebis urTierTtoli raodenobaa. 

avogadros ricxvi 

nebismieri nivTierebis 1 molSi (romlis moZvelebuli dasaxelebebia 

gram-molekula anu gram-moli) 2014 wlis monacemebiT molekulebis ricxvia 

N=6,022140857(74) 1023 moli-1. es ricxvi agreTve nebismieri qimiurad martivi niv-

Tierebis atomebis ricxvis tolia. erT gram-atomSi an erTvalentian gram‐ 
-ionSi ionebis, elementaruli eleqtromuxtebis ricxvi е=6,022140857(74) 1023. 

avtoblokireba 

manqanebis, xelsawyoebisa da sistemebis muSaobis reJimidan avtomatu-

ri amovardna an Sewyeta, rac gamowveulia maTi muSaobis normaluri piro-

bebis uecari darRveviT. 

avtogeni 

dnobiT SeduRebis meTodi, romlis dros SesaduRebeli zedapirebi 

xurdeba airis aliT, sanTurebis kveba xorcieldeba balonebidan (O2 da 

C2H2) da uSualod sawvavi narevis generatoridan. iseTi airebi, rogoricaa 

wyalbadi, meTani, propani, buTani da a.S. gamoiyeneba iSviaTad, vinaidan ma-

Ti JangbadTan narevis alis temperatura mniSvnelovnad mcirea, vidre ace-

tilen-Jangbadis narevis alisa (3500 K). gamoiyeneba 10 mm-mde sisqis liTone-
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bis SesaduReblad, aseve im liTonebis (Tujis, maRalnaxSirbadiani sakon-

struqcio, saiaraRo da sxva foladebis) SesaduReblad, romlebic moiTxo-

ven winaswar Sexurebas da SeduRebis Semdeg Senelebul gacivebas. 

avtogenuri procesebi 

madnebis sulfiduri nedleulis gadamuSavebis xerxebi, romelTa 

dros kazmis dnoba mimdinareobs sulfidebis daJangvis Sedegad JangbadiT 

gamdidrebuli haeris Sebervisas gamoyofili siTbos xarjze. 

avtokari 
urelso TviTmoZravi urika rezinis borblebiTa da dabali satvir-

To platformiT, romelic moZraobaSi mohyavs akumulatorul an Sigawvis 

Zravas. avtokari gamoiyeneba Siga saqarxno, saamqroTaSorisi mcire masis 

(1_5 t) tvirTebis transportirebisaTvis. xSir SemTxvevaSi avtokaris plat-

forma datvirTva-gantvirTvis samuSaoTa meqanizaciis mizniT, amweebiTa da 

sxva mowyobilobiT aris aRWurvili. 

avtoklavi daxSuli 
cilindruli an sxva formis hermetuli aparati atmosferuli wnevis 

zeviT sxvadasxva temperaturaze aCqarebuli fizikur-qimiuri procesebis 

Casatarebelad. farTod gamoiyeneba ferad metalurgiaSi hidrometalur-

giuli meTodebiT liTonebis misaRebad, boqsitebis gamotutvisas, alumi-

nisa da volframis warmoebaSi. a. koroziamedegi danafarebiT foladis, 

Tujis, spilenZis da sxva liTonisagan amzadeben. 

 

 

avtomatdgani _ ixileT milsaglin(av)i avtomaturi dgani. 

avtoklavebiani danadgaris sqema

1. mSrali pulpis Semrevebi; 2. dguSiani tumbo; 3. orTql-pulpuri orsvli-

ani milovangarsacmiani maxureblebi; 4. gamacxeleblebi; 5. sareaqcio avto-

klavebi I-X; 6. pirveli safexuris pulpis TviTsaorTqlebeli; 7. meore sa-

fexuris pulpis TviTsaorTqlebeli; 8. Taroebiani SemTbobi (Semaxurebeli);

9. kondensatis TviTsaorTqlebeli; 10. cxeli wylis avzi; 11. pulpis agita-

tori. 
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avtomati 
manqana an danadgari, romelic adamianis Caurevlad mocemuli samu-

Saos sruli ganxorcielebisaTvis saWiro moZraobebs asrulebs. ganarCeven 

srul da naxevrad avtomatur manqanebs. sruli avtomati samuSao cikls 

damTavrebis Semdeg TviTon, damoukideblad ganaaxlebs da agrZelebs ma-

nam, sanam masSi CatvirTuli namzadi an sawyisi masala ar gamoileva. naxev-

rad avtomatebSi samuSao ciklis nawils, magaliTad, CatvirTva-gamotvir-

Tvis operaciebs xeliT asruleben. mrewvelobis yvela sferoSi, maT Soris 

metalurgiul qarxnebSi, farTod gamoiyeneba rogorc avtomaturi, ise na-

xevrad avtomaturi danadgarebi. 

avtomatika 

meqanizmebis, xelsawyoebisa da mowyobilobebis erToblioba, romelic 

dasaxuli amocanis gadawyvetis mizniT avtomaturad moqmedebs mocemuli 

algoriTmis Sesabamisad. 

avtomatizacia  

avtomaturi mowyobilobis gamoyeneba marTvis funqciis Sesrulebis 

mizniT. avtomatizaciis dros iseTi procesebi, rogoricaa energiis, masa-

lis an informaciis miReba, gardaqmna da gamoyeneba sruldeba avtomaturad. 

avtomatizacia liTonis donis regulirebisa 

profesorebis g. qaSakaSvilis, s. mebonias, v. kldiaSvilis Seqmnili 

mowyobilobiT (saqarTvelos patenti P 3115 gamogonebaze) saCamosxmo Suale-

dur cicxvsa da kristalizatorSi liTonis donis avtomaturi regulireba 

da Camosxmis procesis avtomatizacia xorcieldeba.  

avtomatizacia metalurgiuli warmoebisa 
mowyobilobaTa da danadgarTa kompleqsi, romlebic brZmedebis, fo-

ladsadnobi Rumlebis, foladis uwyveti Camosxmis danadgarebis, saglin(av)i 

dganebis muSaobis avtomatur marTvas uzrunvelyofs. metalurgiuli war-

moebis a. zrdis metalurgiuli agregatebis mwarmoeblurobas, amcirebs 

produqciis TviTRirebulebas, aumjobesebs mis xarisxs da Sromis piro-

bebs, zrdis Sromis nayofierebas. metalurgiuli warmoebis a. warmoebis 

maRalteqnikur doneze, momsaxure personalis maRal kvalifikaciasa da 

warmoebis kulturazea dafuZnebuli. 

sruli avtomatizaciis manqanebisa da agregatebis Seqmnisa da gamoye-

nebis garda, metalurgiul warmoebaSi farTo gamoyeneba pova nawilobrivma 

avtomatizaciam, romelic arsebuli Rumlebis, meqanizmebis, mowyobiloba- 

-agregatebis modernizaciis gziT xorcieldeba.  

1987 wels milsaglin(av)i saamqros dgan 140-ze satumb-sakompresoro 

zemtkice milebis warmoebisaTvis espluataciaSi Sevida maTi maRaltempe-

raturuli Termul-meqanikuri damuSavebis ubani. 

avtomatizacia milsaglin(av)i agregati 400-isa 

1962 wels amierkavkasiis (rusTavis) metalurgiuli qarxnis direqtor 

s. SaraZeniZis iniciativiT inJiner-teqnikuri personalis erTma jgufma: qar-

xnis avtomatizaciisa da milsaglivani saamqroebis ufrosebTan d. Saligin-

Tan da p. wereTelTan erTad saamqros ufrosma ostatma n. andriuxinma, sa-

amqros ufrosis moadgilem g. gevorqianma, qarxnis yofilma direqtorma n. go-

melaurma, saamqros ufrosis TanaSemwem k. gruSeckim, saamqros ufrosis mo-
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adgilem i. Jordaniam, qarxnis mTavarma inJinerma s.  maliSevma, glinvis pro-

cesis sruli avtomatizaciisaTvis Catarebuli xangrZlivi, warmatebuli 

kvlevebisa da eqsperimentebis safuZvelze milsaglin(av)i agregati 400-is 

meqanizacia-avtomatizaciisaTvis, kerZod, avtomatdganis samarTulebis xeliT 

Secvlis procesis avtomatizebisaTvis leninuri premiis laureatis wodeba 

daimsaxures. 

samarTulebis xeliT Secvlis procesi umZimes fizikur Sromas iTx-

ovda, gansakuTrebiT _ didi, 320, 399, 426 mm diametris milebis glinvisas. 

samarTulebis simZimisgan gamowveuli ubeduri SemTxvevebi xSirad mval-

cavTa mZime travmebis gamomwvevi mizezi iyo. SekumSuli haeriT moZravma 

meqanizmma, romelic rusTavis metalurgiuli qarxnis avtomatizaciisa da 

meqanizaciis saamqroSi Seiqmna, gamoricxa mvalcavTa umZimesi Sroma, ra-

mac mwarmoeblurobis gazrdasTan erTad sagrZnoblad gaaumjobesa navTo-

bisa da gazis mosapovebeli milebis xarisxi. 

avtomatizebuli mamdidrebeli fabrikis centraluri sadispet-

Cero punqti  

punqti, sadac dispetCeris pultze ganlagebulia fabrikis marTvis 

yvela xelsawyo da specialur farzea ganlagebuli fabrikis teqnologi-

ur aparatTa jaWvis mnaTi sqema, calkeuli procesisa da manqanis muSaobis 

kontrolis signalizaciis mowyobiloba, sxvadasxva daniSnulebis sazomi 

xelsawyoebi. 

avtomaturi marTvis sistemis analizi  

avtomaturi marTvis Teoriis nawili, romelic Seiswavlis avtomatu-

ri marTvis sistemaSi mimdinare procesebs, aseve maT sxvadasxva xarisxob-

riv da raodenobriv maxasiaTebels (mdgradoba, sizuste, gardamavali 

procesebis xarisxi da sxv.). 

avtomatizebuli marTvis sistemis maTematikuri uzrunvelyofa  

maTematikuri meTodebis, modelebisa da algoriTmebis erToblioba, 

romelic gankuTvnilia avtomaturi marTvis sistemaSi gamomTvleli manqa-

nis gamoyenebiT informaciis gadasamuSaveblad da marTvis amocanebis ga-

dasawyvetad. 

avtomatizebuli mopoveba sasargeblo wiaRiseulisa  

zogadi termini, romelic aRniSnavs mopovebis teqnologiis iseT Sec-

vlas, rom sasargeblo wiaRiseulis mopovebis adgilze gamoiricxos ada-

mianis Sroma. aq Sedis: 1. mopovebis avtomatizacia (teqnologiuri procesis 

avtomatizacia da misi kompiuteruli programuli uzrunvelyofa); 2. satran-

sporto sistemis da mowyobilobis robotizebuli marTvis gamoyeneba. 

avtomatizebuli mopovebis programuli uzrunvelyofa  

specialuri programa, romelic uzrunvelyofs mopovebis procesis 

organizebasa da mis kontrols drois realur masStabSi, rac aumjobesebs 

marTvis xarisxs. es programebi saSualebas iZleva, rom aRmovaCinoT muSa-

obis organizaciisa da teqnologiuri procesis naklovanebebi, romlebic 

iwvevs mwarmoeblurobis Semcirebas. 

avtomatizebuli teqnologiuri kompleqsi 

erTdroulad funqciorebadi marTvis teqnologiuri obieqtisa da teq-
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nologiuri procesis avtomatizebuli marTvis sistemis erToblioba. 

avtomaturi dacva gaziT mowamvla-afeTqebisagan 

mowyobilobaTa erToblioba, romelic axdens maRaros atmosferoSi 

meTanis Semcvelobis uwyvet avtomatur kontrols da Sesabamisi informa-

ciis centralizebuli telekontrolis arxebiT uwyvet miwodebas Saxtis 

sadispetCero punqtSi ganTavsebul dgarze, sadac xdeba meTanis koncentra-

ciis sididis uwyveti Cawera.  

avtomaturi kontroli 

manqanebis, mowyobilobebisa da procesebis kontroli, romelic 

ganxorcieldeba TviTmoqmedi xelsawyoebiT. 

avtomaturi marTva 

manqanis marTva avtomaturi mowyobilobebis meSveobiT adamianis mona-

wileobis gareSe. 

avtomaturi marTvis sistemis analizi 

avtomaturi marTvis Teoriis ganyofileba, romelic Seiswavlis avto-

maturi marTvis sistemaSi mimdinare procesebs, aseve maT sxvadasxva xaris-

xobriv da raodenobriv maxasiaTebels (mdgradoba, sizuste, gardamavali 

procesebis xarisxi da sxv.). 

avtomaturi marTvis sistemis sinTezi 

avtomaturi marTvis sistemis struqturisa da parametrebis dadgena, 

romelTa drosac sistema daakmayofilebs mis mimarT wayenebul moTxovnebs. 

avtomaturi marTvis sistemis struqturuli sqema 

ams-is grafikuli warmosaxva urTierTdakavSirebuli dinamikuri rgo-

lebisagan Sedgenili sqemis saxiT. TiToeuli dinamikuri rgoli xasiaTde-

ba Tavisi gadacemis funqciiT. 

avtomaturi miwodeba 

gadaadgilebis siCqaris avtomaturi mdore (uwyveti) an diskretuli 

(safexurisebri) cvalebadoba samTo manqanis an misi Semsrulebeli organos 

amZravis datvirTvis mixedviT. 

avtomaturi mtversazomi xelsawyo 

xelsawyo, romelic avtomaturad akontrolebs haeris damtvrianebas, 

ori saxisaa. erTi avtomaturad zomavs damtvrianebas dayenebis adgilze, 

meore avtomaturad iRebs sinjebs laboratoriuli analizisaTvis. samTo 

mrewvelobaSi jerjerobiT farTo gamoyeneba ver pova. 

avtomaturi SeduReba 

procesi, rodesac rkalis anTeba da misi mudmivi sigrZis miaxloebi-

Ti uzrunvelyofa, SeduRebis abazanaSi eleqtrodis uwyveti miwodeba da 

misi gadaadgileba nakeris gaswvris sasurveli siCqariT meqanizmebis saS-

ualebiT xorcieldeba.  

avtomatur-wyalbaduri SeduReba 

rkaluri SeduRebis saxeoba, rodesac rkali anTia wyalbadis atmos-

feroSi volframis or udnob eleqtrods Soris. rkalis maRali tempera-

turis gavleniT xdeba wyalbadis molekulebis disociacia. wyalbadis re-



39 
 

kombinaciis procesSi liTonis zedapirze gamoiyofa damatebiTi siTbo. Se-

duRebis zonis wyalbadiT dacva ganapirobebs TiTqmis yvela liTonis na-

keris maRal xarisxs (garda spilenZisa da misi Senadnobebisa). SesaduRe-

bel nawiburebs Soris RreCo misarTi liToniT ivseba. 

avtoradiografia 

sakvlev nimuSSi sakuTari gamosxivebis mixedviT radioaqtiuri kompo-

nentebis ganawilebis Seswavlis meTodi, nimuSze radiaqtiuri gamosxivebis 

mimarT mgrZnobiare fotoemulsiis dafenis gziT. ganawilebas sazRvraven 

gamJRavnebuli fotoemulsiis (makroradiografia) gaSavebis simkvrivis an 

nakvalevis (trekebis) ricxvis mixedviT, romlebic warmoiqmneba fotoemul-

siaze α-nawilakebiT, eleqtronebiT, pozitronebiT (mikroradiografia). 

avtorxevebi 

perioduli aramilevadi rxevebi, romlebic xorcieldeba arakonser-

vatiul sistemebSi gare cvladi zemoqmedebis ararsebobisas. rxevebis pe-

riodi da amplituda ganisazRvreba am sistemis TvisebebiT. sistemas, ro-

melSic warmoiqmneba aramilevadi rxevebi, TviTmerxevi ewodeba. 

avtofurceli 

rbili Txelfurclovani foladi. a.-s glinaven mcirenaxSirbadiani 

(0,06-0,15 % C) foladisagan rogorc cxeli, ise civi glinvis dganebze. 

azbesti 

berZnuli sityva, niSnavs Cauqrobels. azbestis qarTuli Sesatyvisia 

`qanseli~. a. silikatebis klasis boWkovani mineralebis ganzogadebuli sa-

xelia. zogjer mas mTis selsac uwodeben. mineral azbestis (3MgO2 2SiO2 2H2O) 

boWkoebi advilad scildeba erTmaneTs da brWyviala TeTri, zogjer momwva-

no-moyviTalo feriT xasiaTdeba. azbestis simkvrivea 2200 kg/m3. Tbogamtaro-

bis koeficienti mcirea (0,077-0,098 kkal/m·sT·OC). azbesti fxvnilis, Tokisa 

da furclis saxiT farTod gamoiyeneba metalurgiuli Tburi agregatebis 

mSenebloba-remontisas, rogorc Tbosaizolacio masala 500 OC-mde tempera-
turebze. 

azbestcementi 

azbestis boWkos, portlantcementisa da wylis narevisagan damzade-

buli xelovnuri saSeni masala. azbestcementi maRali meqanikuri simtkiciT 

gamoirCeva. Runvaze misi simtkicis zRvaria 250kg/sm2, rac sufTa cementis 

qvis simtkicesTan SedarebiT 2,5-jer metia. 

azbestcementis masalebi farTod gamoiyeneba rogorc samrewvelo, 

ise samoqalaqo mSeneblobaSi. azbestSiferi, azbestfirficari (azbestfa-

neri), azbestis brtyeli da dekoratiuli furclebi, elementebi, sxvadas-

xva zomis, formis, daniSnulebis milebi da maTi SemaerTebeli nawilebi 

(quroebi), sanitaruli-teqnikuri, wyalgayvanilobis detalebi simtkiciT, 

simsubuqiT, cecxlgamZleobiTa da sxvadasxva agresiuli garemosadmi me-

degobiT gamoirCeva. 

azidi 

azotovanwyalbadis mJavas SenaerTi (NH3), romelSic wyalbadi SeiZ-

leba Canacvlebul iqnes romlime liToniT an haloidiT. azidebi Zlier 

feTqebadi TvisebebiT gamoirCeva. magaliTad, vercxlis azidi (AgN3) xexviT, 
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dartymiT an gaxurebiT feTqdeba. azidebi gamoiyeneba inicirebad feTqebad 

nivTierebad WurvebSi, mag., tyviis azids (PbN6) tetrilisa da heqsogenis 

Wurvebis kafsulebSi detonatorad iyeneben. 

azoti (N) 
berZnuli sityva, niSnavs usicocxlos. elementTa perioduli siste-

mis V jgufis qimiuri elementi, romlis atomuri masaa 14,008, atomuri no-
meri _ 7. normalur pirobebSi azotis simkvrivea 1,25 kg/m3. is ufero, usu-

no da ugemo airia, romelic Znelad Txevaddeba. a. Tavisufal mdgomareo-

baSi qimiurad inertulia da haeris mniSvnelovani nawilia (78,09 % moculo-

bisa da 75,6-76,8 % masis mixedviT). azotis duRilis temperaturaa -196 OC. 
azotis bunebrivi naerTebia amoniumis qloridi (NH4Cℓ) da gvarjilebi. bu-

nebrivi azoti Sedgeba ori stabiluri izotopisagan 14N(99,635%) da 15N(0,365%). 
azotis molekula Zalian mdgradia, misi atomebad disociaciis energiaa 

942,9 kj/mol, amitom 3300 OC temperaturazec ki azotis disociaciis xaris-
xi aris mxolod 0,1 %. 0 OC temperaturaze azotis simkvrivea 1,2506 kg/m3. 
azots haeris gaciveba-gaTxevadebiT, daWirxniTa da Semdgomi gamoxdiT mi-

iReben. 

azoti farTod gamoiyeneba amiakisa da azotmJavas sinTezisaTvis, ag-

reTve, varvarebis eleqtronaTurebis Sesavsebad. a. SenaerTebi cxovelur 

da mcenareul organizmTa SemadgenlobaSi farTodaa gavrcelebuli (pro-

teini, cilebi, aminebi, elqoloidebi). 

JangbadTan azotis SeerTebiT miiReba misi Jangeulebi:NN2OO_ qveJangi, 

NO _ azotis Jangi, romelic haerze advilad iJangebaNNO2-mde, duRilis 

temperaturiT +22 OC. NO2 wyalTan SeerTebiT warmoqmnis azotmJavasa da 

azotovanmJavas narevs. azotis zeJangis haeris JangbadiT daJangvisas mii-

Reba N2O4 _ azotovani anhidridi, romelic wyalTan SeerTebiT iZleva azo-

tovanmJavasa da azotmJavas narevs. myar mdgomareobaSi N2O4 ufero krista-

luri nivTierebaa. N2O4 _ azotis oTxjeradi zeJangi Zlieri damJangavi 

nivTierebaa da organuli naerTebis orTqlTan SeerTebiT feTqebad nare-

vebs warmoqmnis. 

a.-s daJangvas axorcieleben JangbadiT gamdidrebuli haeris (1 mocu-

lobaNN2:1 moculobaOO2) gaqreviT Zlieri eleqtrorkalis alSi, romelic 

maRali Zabvis eleqtrodeniT warmoiqmneba wyliT sacivebel Rru eleqtro-

debs Soris. Rumlidan gamosvlisas airi Seicavs 3-3,5% NO-s, romelic iJan-

geba NO2-mde da civdeba koSkurebSi. aqve NO2-s STanTqavs wyali N2O3-is war-

moqmniT. 

N2O3 _ azotovani anhidridi lurji feris siTxea, romelic _ 100 OC 
temperaturis qveviT myar mdgomareobaSi gadadis, xolo -2 OC temperatura-
ze NO2-ad da NO-d iSleba. 

N2O5 _ azotis anhidridi ufero kristalebia, romlebic haerze iSle-

ba. misi dnobis temperaturaa +30 OC. wyalTan SeerTebiT warmoqmnis azot-

mJavas (HNO3). 

azotidi _ ixileT nitridi 

azotTan liTonis qimiuri naerTia. Zlieri nitridwarmomqmneli ele-

mentebia Cr, Ti, V, Aℓ, Mo, Nb, Zr. Txevad foladSi Setanisas maTi nitridebi 

warmoiqmneba. cnobilia, agreTve, metaloidebis nitridebi fosforTan, bor-

Tan da siliciumTan SeerTebiT. foladis azotirebisas masSi warmoiqmneba 
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rkinis nitridebi Fe2N da Fe4N. maTi koncentraciis gazrdiT izrdeba fo-

ladis simtkice da mcirdeba misi plastikuroba. 

azotiT gajereba _ ixileT daazoteba 

1. Txevadi liTonis azotiT gajerebis procesi, azotovani feroSe-

nadnobebisa da azotSemcveli airis an airovani azotis SetaniT an misi Seq-

reviT xorcieldeba. gamoiyeneba foladis legirebisaTvis. 

2. qimiur-Termuli damuSavebis erT-erTi xerxia, romliTac xorciel-

deba foladis nakeTis zedapiris difuziuri gamdidreba azotiT. daazote-

bis mizania zedapiruli sisalis, cveTamedegobis, gamZleobis gazrda. is de-

tals aniWebs koroziamedegobas atmosferos pirobebSi, a. g. aqvs agreTve de-

koratiuli mniSvneloba. procesi xorcieldeba amiakis areSi, amisaTvis de-

talebi Tavsdeba hermetulad daxurul RumelSi, romelSic garkveuli ra-

odenobiT SehyavT amiaki. maRal temperaturaze amiaki ganicdis disociaci-

as: NH3→3H+N. warmoqmnili atomuri azoti aqtiuria, difuziis gziT iWre-

ba foladis zedapirul SreebSi da amdidrebs mas. foladis Tvisebebze a. g.-

is gavlena damokidebulia rkinisa da azotis urTierTobaze: 1) warmoiqmne-

ba azotovani feriti, romelSic azoti CanergviTaa gaxsnili 590 OC tempe-
raturaze, xsnadobiT _ 0,1 %, xolo oTaxis temperaturaze _ 0,01 %; 2) azo-

tovani austeniti warmoiqmneba 600 OC temperaturaze xsnadobis zRvriT 2,8 %, 

xolo 590 OC temperaturaze _ 2,35 %; 3) warmoiqmneba nitridebi da karbo-

nitridebi. garkvul koncentracize warmoiqmneba pirveli nitridi Fe4N, ro-
melsac eTanadeba 5,59 % N, aRiniSneba γ'‐iT, meore nitridia Fe2N, romlis 

steqiometriul Sedgenilobas eTanadeba 11,2 % N da aRiniSneba rogorc ε- 
-faza. foladSi arsebul rkinis nitridebSi xSirad ixsneba naxSirbadi da 

warmoiqmneba e. w. karbonitridebi _ Fe4(N,C) da Fe2 (N,C). amave dros warmoiq-
mneba daazotebuli cementiti Fe3 (C,N). 

a. g. dabaltemperaturuli 

awarmoeben Txevad da airad garemoSi. dabali temperatura (500-600 OC) 
dakavSirebulia maRali sisalis miRebasTan, romelic iqmneba dispersiuli 

nitridebis (gansakuTrebiT malegirebeli elementebis) da azotovani α da 
γ myari xsnarebis miRebiT, romlebic zrdis mikroZabvebs. 

a. g. maRaltemperaturuli 

awarmoeben 600-1200 OC temperaturebze. gamoiyeneba ferituli da aus-

tenituri klasebis uxvad legirebuli (maRallegirebuli) foladebisa da 

Zneldnobadi Senadnobebis daazotebisaTvis maTi cveTamedegobisa da mxur-

valmedegobis gazrdis mizniT. 

a. g. mRvivari (fuJvadi) ganmuxtvis garemoSi (ionuri daazoteba) 

ionuri daazoteba xorcieldeba specialur vakuumur danadgarSi. azo-

tis Semcveli airis (NH3 _ amiaki, N2 _ azoti an N2 _ azoti da H2 _ wyal-

badi) gaiSviaTebul (gauxSoebul) garemoSi uaryofiT eleqtrodTan (kaTod-

Tan) SeerTebul detalebsa da konteineris kedlebs (anodi) Soris aRigzne-

ba fuJvadi ganmuxtva. am dros detalis zedapirs azotis ionebi bombavs 

da axurebs gajerebis temperaturamde. procesi xorcieldeba or etapad: 

1) 1100-1400 v Zabvisa da 0,13-0,25 kpa wnevisas 5-60 wT-is ganmavlobaSi deta-

li xurdeba 250 OC temperaturamde da ionuri dabombviT (dayumbarebiT) iw-
mindeba Jangeulebisagan kaToduri gafrqveviT. amave dros zedapiri aqti-

urdeba; 2) 400-1100 v Zabvisa da 0,13-1,3 kpa wnevisas temperatura 470-580 OC-mde 
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izrdeba. esaa muSa temperatura. detalis zedapirze adsorbirdeba rkinis 

nitridi da ionebiT dabombvis (dayumbarebis) Sedegad iSleba aqtiuri azo-

tis warmoqmniT, romelic difundirebs liTonSi. gajerebis es stadia grZel-

deba 1-24 sT. wnevisa da gasajerebeli garemos Sedgenilobis regulirebiT 

SesaZlebelia vmarToT struqtura da fazuri Sedgeniloba. ionuri daazo-

teba mniSvnelovnad amcirebs CanatvirTis gaxureba-gacivebis process da 

1,5-2-jer amcirebs gajerebis xangrZlivobas, detalebi ganicdis umcires 

deformacias, uzrunvelyofs zedapiris did sisufTaves. ionuri daazote-

ba gamoiyeneba sxvadasxva foladisagan damzadebuli farTo nomenklatu-

ris detalebisaTvis. 

azotisi _ ixileT nitrati 

azotmJavas marilebi: NaNO3 _ natriumis nitrati, kaliumis, kalciu-

mis nitratebi (gvarjilebi) soflis meurneobaSi farTod gamoiyeneba sa-

suqad. kaliumis gvarjilas iyeneben agreTve kvamliani safantis dasamza-

deblad, romelic Sedgeba sami komponentisagan (75 % KNO3+15 % xis naxSi-

ri+15 % gogirdi). 

amoniumis nitrati _ amiakis gvarjila (NH4NO3) ufero kristalebia, 

romlebic haerze dneba. is miiReba amiakiT azotmJavas gajerebiT. a. gamo-

iyeneba sasuqad, amasTan Sedis sxvadasxva feTqebad nivTierebaTa 

SedgenilobaSi. yvela zeviT CamoTvlili nitrati wyalSi advilad xsnadi 

myari nivTierebaa. 

azotmJava (HNO3) 
uferuli siTxe, romlis simkvrive 15 OC temperaturazea 1,52 g/sm3. du-

Rilis temperaturaa 86 OC. duRilis dros iSleba da gamoiyofa NO2. wyal-

Si nebismieri TanafardobiT ixsneba. azotmJava Zlieri damJangavia. koncen-

trirebuli azotmJavas moqmedeba rkinaze, aluminze, qromze, spilenZze, maT 

organul SenaerTebze _ Zlier daJangvas, xolo kanze moxvedrisas damwvro-

bas iwvevs.  

azotmJava miiReba amiakis daJangviT katalizatoris moqmedebis piro-

bebSi. 

ganzavebul azotmJavas awarmoeben amiak-haeris narevis daJangvis gziT 

680 OC temperaturaze, jer NO-s, xolo Semdeg NO2-is warmoqmniTa da nit-

rozuli airebis absorbciiT atmosferuli wnevis zemoqmedebiT. miRebuli 

azotmJavas koncentracia Seadgens 47,40 %-s. azotmJavas meore meTodiT 

miRebisas azotis Jangeulebs aciveben 25 OC temperaturamde, daJangaven 75 %-

mde atmosferuli wnevis qveS da susti azotmJavaTi iWeren. nitrozuli 

airebis absorbcia 2-5 at wnevis qveS kompresoris saSualebiT xorcielde-

ba. am meTodiT miRebuli azotmJavas koncentraciaa 60-62 %, xolo misi ga-

mosavalia 90 %. azotmJavas miReba SeiZleba agreTve 400-450 OC temperatu-
ramde gaxurebuli nitrozuli airebis milakovan kondensatorebSi 40 OC-mde 
gacivebiT. am gziT warmoiqmneba 50 %-iani azotmJava, romelic saabsorbcio 

koSkuris qveda nawilSi gadadis. aseve koSkuris qveda nawilisaken miemarTe-

ba STaumnTqmeli nitrozuli airebi, romlebic azotmJavas TuxTuxs iwvevs. 

am dros koSkuras NO-s daJangvis mizniT zevidan wyali miewodeba da pro-

cesis daCqarebisaTvis qvevidan zeviT haers uberaven. aseTi teqnologiiT 

miiReba 60-62 %-iani azotmJava. 

koncentrirebuli Zlieri azotmJavas warmoebas wyalmocilebuli nit-
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rozuli airebis kondesirebis gziT wylian macivarSi 40 OC temperaturamde 
gacivebiT axorcieleben, ris Sedegadac 60-62 %-iani HNO3 miReba. airisagan 

arakondensirebuli Semdgomi ufro Rrma gacivebis gziT TxevadiNN2O4 ga-

moiyofa, romelic ereva 60 %-ian HNO3-s da 50 at wnevis qveS arsebuli Jan-

gbadiT iJangeba. gacivebuli mJavidan haeris gaqreviT moacileben azotis Jan-

geulebs, ris Sedegadac 90 %-iani gamosavliT 97 %-iani HNO3 miiReba. 

azotovanmJava (HNO2) 
aramdgradi, advilad Jangvadi mJava, romelic haerze azotmJavad (HNO3) 

iJangeba. azotovanmJavas miReba Tavisufal mdgomareobaSi praqtikulad 

SeuZlebelia da gajerebuli wyalxsnarebis saxiTaa cnobili. azotovan-

mJavas marilebi nitritebi saRebavebis warmoebaSi deazotizaciisaTvis 

gamoiyeneba. 

azotovnisi _ ixileT nitriti 

azotovanmJavas marilebi _ nitritebi. azotovanmJavas zemoqmedebiT 

warmoiqmneba aromatuli aminebis diazoSenaerTebi, romlebsac farTod iye-

neben saRebavebisa da samkurnalo nivTierebebis sinTezisaTvis. 

azuriti 

2CuCO3 Cu(OH)2 _ spilenZis laJvardi, lurj-laJvardovani feris mi-

nisebr brWyviala nivTiereba spilenZis madnebis erT-erTi saxeobaa. a. sim-

kvrivea 3100_3900 kg/m3, sisale moosis skalis mixedviT _ 3,5-4,0.  

aTermuli gardaqmna 

martensituli gardaqmna, romelic mimdinareobs martensituli gar-

daqmnis sawyis da saboloo temperaturebs Soris intervalSi temperatu-

ris ganuwyveteli Semcirebisas. xasiaTdeba martensitis raodenobis Tan-

daTanobiTi matebiT (izoTermuli dayovnebisas gardaqmna wydeba). 

airadi, (airovani)  

nivTierebis erT-erTi agregatuli mdgomareoba, romlis drosac 

molekulebSorisi manZili mniSvnelovnad aRemateba TviT molekulebis 

zomebs.  

airaluri gawmenda 

airis sanTuris daxmarebiT ganxorcielebuli zedapiruli gawmenda. 

xenjisgan airaluri gawmenda dafuZnebulia liTonisa da xenjis Tburi 

gafarToebis sxvadasxva koeficientze, ris gamoc temperaturaTa mkveTri 

cvlilebisas xenji skdeba da zedapirs scildeba. 

airanalizatori  

airebis narevSi calkeuli komponentis xarisxobrivi (Tvisebrivi) an 

raodenobrivi Semcvelobis ganmsazRvreli xelsawyo. metalurgiaSi airu-

li narevis analizisaTvis farTod gamoiyeneba optikur-akustikuri airana-

lizatorebi, romelTa moqmedebis principi emyareba infrawiTeli speqtris 

areSi airebis mier sxivuri energiis amorCeviT STanTqmas. 

airbuStulebi 

sxvadasxva zomisa da formis calke an jgufurad ganlagebuli sica-

rieleebi liTonis sxeulSi. airbuStulebis warmoSobis mraval mizezTa-

gan ZiriTadia: sayalibe narevis zedmeti tenianoba, sasxmo sistemis defeq-
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tebi, ganuJangavi liTonis Casxma, liTonSi airebis maRali Semcveloba da 

sxv., (sxvadasxva zomisa da formis niJarebi naglinis zedapirsa an liTon-

produqciis nebismier saxeobasa da ganivi kveTis nebismier zonaSi). airbuS-

tulebis warmoqmnis mizezTagan ZiriTadia: liTonis ganJangvis arasakmari-

si xarisxi, foladis Cveulebrivi da uwyveti meTodiT Camosxmisas gamoye-

nebuli widawarmomqmneli narevebis zedmeti tenianoba, foladis gamodno-

bis procesSi misi zedmetad gaxurebis gamo airebiT liTonis gadajereba 

da sxv. airbuStulebiani liTonis gaglinvisas naglinis zedapirze aRi-

niSneba bewvbzarebisa da bzarebis warmoqmnas, ramac SeiZleba produqciis 

wuni gamoiwvios. 

mduRare da naxevrad mSvidi foladebis dnobisas teqnologiuri in-

struqciiT gaTvaliswinebulia mxolod feromanganumiT ganJangva, Aℓ-isa 
da Si-is gamoyeneba akrZalulia da aseTi foladebis TviTganJangva xdeba 

naxSirbadis Semcvelobis xarjze, rac arasakmarisia da foladi Camosxmis 

dros duRs boyvSi da ganJangvis produqti CO2 kristalizaciis dros rCe-

ba liTonSi. aseTi foladebi farTod gamoiyeneba saxalxo meurneobaSi 

radgan yvelaze iafia. 

airgamoyofa 

Txevadi liTonebisa da Senadnobebisagan airebis mocileba. zogier-

Ti airi (magaliTad, wyalbadi) myari liTonebisaganac gamoiyofa, rac gan-

sakuTrebiT Mn-iTa da Cr-iT legirebul foladebSi aRiniSneba. 

airgamoyofis procesi foladis xarisxsa da meqanikur Tvisebebze ar-

sebiT gavlenas axdens, airebis (CO2, H2, CO da N) intensiuri gamoyofa. ga-

modnobis procesSi inertuli airebiTa da reagentebiT foladis gaqreva- 

-rafinireba saCamosxmo cicxvSi sagrZnoblad aumjobesebs liTonis xarisxs 

(ixileT foladis wminda duRili). 

airgamoyofa wiaRiseulis mopovebisas 

WaburRilebSi an samTo gvirabebSi, drois erTeulSi gamoyofili da 

am gamonamuSevrebis gaSiSvlebul zedapirze dayvanili, airis raodenoba 

(m3/m2) wuTSi. 

airgamoyofa samTo gvirabSi  

meTanis an sxva bunebrivi airis gamoyofa sasargeblo wiaRiseulis 

grovidan da miwisqveSa gvirabSi arsebuli qanebidan. 

airgamtaroba 

sxeulis masalis (narevis) Tviseba garkveuli wnevis zemoqmedebiT gar-

kveul droSi gaataros haeris (airis) gansazRvruli raodenoba (moculo-

ba), mag., samsxmelo warmoebaSi gamoyenebuli sayalibe narevebi unda xasiaT-

debodes maRali airgamtarobiT, rac uzrunvelyofs Txevadi liTonidan da 

yalibebidan gamosuli airebis intensiur mocilebas, risTvisac sayalibe ma-

sa (narevi) dawnexis, gamoSrobis, gamowvisa da Semdgomi eqspluataciis pi-

robebSi saWiro airgamtarobiT (airSeRwevadobiT, airganvladobiT) unda xa-

siaTdebodes. 

sayalibe narevebis airgamtaroba ganisazRvreba maTSi airebis gata-

rebis siCqariT (sm/wT). rac ufro wvrilmarcvlovania Tixamiwis narevi, miT 

metia sayalibe narevis airgamtaroba. sxmulebis gvarobis mixedviT sayali-

be narevebis airgamtaroba SeiZleba icvlebodes dablidan (4÷5 sm/wT) maR-
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lamde (300 sm/wT) farglebSi. 

cecxlgamZle masalebis airgamtarobas gansazRvraven im koeficientis 

mixedviT, romelic gviCvenebs 1 m sisqis 1 m2 farTobis cecxlgamZle masa-

laze 1 saaTis ganmavlobaSi 1 mm wylis svetis wnevis pirobebSi gatarebu-

li airis raodenobas da iangariSeba formuliT: 
FrP

V
K

δ
= air , sadac, Vair _ ma-

salaSi gatarebuli airis moculobaa (l), δ _ nimuSis sisqe, m; F _ nimuSis 
farTobi, m2; r _ airis gatarebis dro, sT; P _ wnevaTa sxvaoba nimuSis zeda-
pirebs Soris, mm wy. sv.  

airganawileba 

aircvlis uzrunvelmyofi meqanizmebi an mowyobilobebi, romlebic 

SesaZlebels xdis Sigawvis Zravebis cilindris Sevsebas sawvavi nareviT 

da cilindrebidan wvis produqtebis - gamomuSavebuli airebis mocilebas. 

Sigawvis oTxtaqtiani ZravaSi sarqvlian airganawilebas iyeneben. 

airgajereba liTonisa 

Txevad liTonSi airebis Semcveloba xsnadobis zRvarze, romelic tem-

peraturis gazrdisas izrdeba. airebis wyaro Rumlis samuSao sivrcis at-

mosferoa. mag., foladsadnobi Rumlis samuSao sivrceSi arsebuli airebis 

(CO, CO2, H2O, O2, H2) nawili temperaturis zrdasTan erTad widis gavliT 

gajerebamde gadadis. 

temperaturis Semcireba TviT abazanaSi da Semdgomi Camosxma-gamyare-

bisas liTonSi airebis Semcvelobis Semcirebis erT-erTi saSualebaa. wyal-

badis gamoyofa liTonidan grZeldeba misi gamyarebis Semdegac, rac masSi 

aCens bzarebs, flokenebs. 

airebiT gajerebuli liTonis _ foladis zodebis glinvis dros Se-

iZleba warmoiqmnes furCebi da bzarebi, rac auaresebs naglinis xarisxs 

da wunsac ki iwvevs. amitom, mimarTaven airgajerebis Semcirebis teqnolo-

giur xerxebs, romelTagan ZiriTadia liTonis duRilis intensiurobis ga-

dideba, widis normaluri konsistenciis uzrunvelyofa, temperaturis Sem-

cireba, vakuumireba da sxv. maTSi yvelaze efeqturi xerxia liTonis damu-

Saveba inertuli airebiTa da reagentebiT. 

airgeneratori 

myari saTbobidan (SeSa, torfi, anTraciti, koqsi da sxv.) sawvavi aire-

bis misaRebi aparati, romelic Signidan Samotis aguriT amogebul rkinis 

garsacmiani koSkuraa. a. qveda cecxlrikia, romelzec myari saTbobi itvir-

Teba. haeris an wylis orTqlis miwodeba xorcieldeba qvemodan. zogierT 

SemTxvevaSi haersa da wylis orTqls JangbadiT amdidreben. myari saTbobis 

gazifikacia maRal temperaturaze gaxurebis Sedegad xdeba. naxSirbadTan 

Jangbadis SeerTebiT saTbobis sruli wva mimdinareobs Semdegi qimiuri 

reaqciiT: C+O2=CO2. 

es reaqcia viTardeba damJangav zonaSi, romlis zemoTac naxSiriT Sev-

sebuli aRdgenis zonaa. misi gavlisas CO2 aRgeba da miiReba generatoru-

li airis ZiriTadi komponenti CO Semdegi qimiuri reaqciiT: CO2+C=2CO. 

generatoruli airi aparatidan miemarTeba koSkuris zeda nawilSi mo-

Tavsebuli milgayvanilobiT, saidanac airgamwmendSi xvdeba. garda CO-si, 

generatoruli airi Seicavs azots, wyalbadsa da meTans, naxSirorJangsa 

da Jangbads, romlebic generatoruli airis Tbounarianobas ganapirobebs. 
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uwvavi komponentebi: N2, CO2 da O2, romelTa Semcveloba generatorul air-

Si 60 %-ze metia, amcirebs mis Tbounarianobas da imis mixedviT, Tu riT xde-

ba daberva, ganasxvaveben haerisa da wylian generatorul airebs.  

haeris dabervis Sedegad miRebuli generatoruli airis Tbounarianoba 

1050-1500, xolo wyliani generatoruli airisa _ 1900-2500 kkal/m3 fargleb-

Si icvleba. 

airi 

nivTiereba, romelic misTvis misawvdom garemoSi _ sivrceSi Cveuleb-

riv pirobebSi Tavisi Tvisebebis mkveTri naxtomisebri cvlilebebis gare-

Se SeuzRudavi mdgomareobiT xasiaTdeba. 

realur pirobebSi airTa molekulebSi urTierTSeWidulobis Zalebi 

mcirea, maT Soris manZilTan SedarebiT ki molekulebis zomebi uaRresad 

mcirea. fizikaSi miRebulia idealuri airis cneba, romlis mixedviTac mis 

molekulebs Soris Zalebi nulis tolia da realur airebTan SedarebiT 

martiv kanonebs emorCileba. realuri airebis mdgomareobis dasaxasiaTeb-

lad idealuri airebis mdgomareobis kanonebs iyeneben. 

airebis kinetikuri Teoriis Tanaxmad, molekulebi garkveuli diamet-

ris sferosebri burTulebia. WurWelSi moTavsebuli airis molekulebi 

sworxazovnad moZraobs, ra drosac isini erTmaneTsa da WurWlis kedlebs 

ejaxebian, rogorc absoluturad drekadi burTulebi. WurWlis kedlebze 

molekulebis dajaxebis Sedegad airis wneva warmoiSoba. boil-mariotis 

kanonis Tanaxmad, mudmivi temperaturis pirobebSi airis wnevisa da moculo-

bis namravli mudmivi sididea, xolo gei-lusakis kanonis mixedviT, mudmi-

vi wnevis pirobebSi airis moculoba absoluturi temperaturis proporci-

ulad icvleba. idealuri airebis sami Termodinamikuri parametri _ wneva, 

moculoba da absoluturi temperatura erTmaneTTan dakavSirebulia airo-

vani mdgomareobis kanoniT, romlis Tanaxmadac PV=RT, sadac R _ airebis 
universaluri mudmivaa da normalur pirobebSi (1 atm≈1 at=10332 kgZ/m2 wne-
vasa da 0 OC temperaturaze) temperaturis 1 OC-iT Secvlisas 1 moli airis 

mier Sesrulebuli muSaobis tolia; P _ airis (mier ganviTarebuli) wnevaa; 

V _ erTi moli airis moculobaa; T _ absoluturi temperaturaa kelvinis 

skaliT. 
airis gansxvavebuli raodenobisTvis, romelic Seicavs n mols, mdgo-

mareobis gantoleba miiRebs Semdeg saxes: PV=nRT da mas klapeiron-mendele-

evis gantoleba ewodeba. 

a. anodisa 

eleqtrolizuri abazanis anodze gamoyofili airi. 

a. brZmedisa 

brZmedidan amomavali airebis narevi. misi Tbounarianoba anu sruli 

dawvis kuTri siTboa 900-1000 kkal/m3 (3,7656-4,184 mgj/m3). 

a. bunebrivi 

miwis wiaRidan mopovebuli airi, romelic ZiriTadad naxSirwyalbadi-

sagan Sedgeba. bunebrivi airis Tbounarianoba anu sruli dawvis kuTri siT-

boa 8000-9000 kkal/m3 (33,472-37,656 mgj/m3). 

a. generatoruli 

myari saTbobis gazifikaciis Sedegad warmoqmnili sawvavi airi, rome-

lic airgeneratorSia miRebuli, aRdgeniTi TvisebebiT xasiaTdeba (CO, H2). 
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misi zemoqmedeba rkinisa da sxva elementebis Jangeulebze maT aRdgenas iw-

vevs. 

a. gvizisa 

brZmedis gvizis ubanSi gabatonebuli airi. gamoirCeva naxSirJangis (CO) 
maRali SemcvelobiT. 

a. idealuri 

bunebaSi ararsebuli, pirobiTad miRebuli airi, romelSic molekula-

TaSorisi Zalebi ugulebelyofilia (nulis tolia). 

a. konverterisa 

foladis dnobisas Jangbad-konvertorul procesSi warmoqmnili gamava-

li airebis narevi, romlis temperatura gaqrevis dasawyisSi konverteris xa-

xidan gamosvlisas imatebs 1250-1300 OC-dan da izrdeba 1600-1700 OC -mde gaq-
revis SuaSi da damTavrebisas. procesis dros mtvris saSualo Semcvelobaa 

∴55 m3/t anu 60 g/m3.Ggamoiyeneba sawvavad, romelSic naxSirJangi CO≥60 %. 

a. konvertirebuli 

bunebrivi airis daSlisa da naxSirbadis CO-mde daJangvis Sedegad mi-

Rebuli airi, romelic ZiriTadad CO-sa da H2-sagan Sedgeba. 

a. koqs-brZmedisa 

koqsisa da brZmedis airebis narevi, e. w. Sereuli airi, romelsac bu-

nebrivi airis gamoyenebamde martenisa da Termuli damuSavebis Rumlebis 

saTbobad iyenebdnen. misi Tbounarianoba anu sruli dawvis kuTri siTboa 

4000-4200 kkal/m3 (16,736-17,5728 mgj/m3). 

a. koqsisa 

qvanaxSiris dakoqsvis procesSi miRebuli qimiuri SedgenilobiT mdi-

dari airi, romelic saSualo sididis TbounarianobiT 4200-4700 kkal/m3 

(17,5728-19,6648 mgj/m3) xasiaTdeba. gamoiyeneba sxvadsxva qimiuri produqtis, maT 

Siris sasuqebis warmoebisaTvis. k. a. msoflio warmoeba aRemateba 140-150 mi-

liard m3-s weliwadSi. 

a. navTobisa 

navTobis gadamuSavebis procesSi warmoqmnili airi. is sawvavad gamo-

iyeneba metalurgiul da sxva agregatebSi.  

a. orTql-haerisa 

generatoruli airi, romelic miiReba orTqlisa da haeris erTdrou-

li SeberviT. misi Tbounarianobaa 1900-2500 kkal/m3 (7,9496-10,460 mgj/m3). 

a. pirolizuri 

pirolizis Sedegad miRebuli airovani produqti, romelSic maRalia 

naxSirwyalbadebis Semcveloba. 

a. plazmawarmomqneli 

inertuli an sxva saxis airi (argoni, azoti, wyalbadi, heliumi da 

sxv.), romlebic plazmatronSi plazmis misaRebad SehyavT. 

a. sakerZisa _ ixileT brZmedis airi. 

a. saqSenisa 

airi, romelic brZmedis saqSenebis moqmedebis zonaSi warmoiSoba. 

a. teqnologiuri 

metalurgiul agregatebSi teqnologiuri procesebis ganxorcielebis 

(daJangvis, aRdgenis, Serevisa da sxv.) miziT miwodebuli airia. 

a. feTqebadsaSiSi 

haerTan SereviT feTqebadi narevis warmomSobi airia. magaliTad, bu-
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nebrivi airis narevi haerTan 4,5-14,6 % farglebSi feTqebadsaSiSia (4,5 % 

aalebis qveda zRvaria, xolo 14,6 % _ zeda). 

a. wylisa 

airgeneratorSi wylis orTqlis Sebervisas miiReba. gamoirCeva Seda-

rebiT maRali (10-13,4 mgj/m3) TbounarianobiT. 

a. haerisa 

airgeneratorSi haeris SeberviT miRebuli airi, romelic xasiaTdeba 

SedarebiT mcire (3,8-4,5 mgj/m3) TbounarianobiT. 

airnarevi anu airebis narevi 

ramdenime airis erTmaneTTan Serevis Sedegad miRebuli airovani saw-

vavi. mag., koqsisa da brZmedis feroSenadnobebis warmoebisas warmoqmnili 

airi, agreTve raime airis haerTan Serevis Sedegad miRebuli narevi. mag., 

feTqebadsaSiSi narevebi (ixileT feTqebadsaSiSi airebi). 

airniJara 

Txevadi liTonis (mag., mduRare foladis) gamyarebis procesSi zodis 

qerqqveS warmoqmnili carieli adgilebi. maTi zoma da gavrcelebis zona 

damokidebulia mraval teqnologiur faqtorze, romelTagan ZiriTadia li-

Tonis ganJangvis xarisxi, Camosxmisa da gacivebis siCqareebi. 

airrkaluri Wra 

rkaluri Wra, romelic xorcieldeba rkalis zonaSi Seyvanili airis 

nakadis meqanikuri, damcavi da sxva moqmedebebis gamoyenebiT. 

airsadeni 

airis transportirebisaTvis saWiro mowyobiloba, romelic umetes 

SemTxvevaSi Sesabamisi armaturiT aRWurvili milgayvanilobis qselia.  

airsavali 

sawarmoo Rumlebidan gamavali airebis arxi, romelic xSir SemTxve-

vaSi cecxlgamZle masalebiTaa amogebuli.  

airsazomi 

airis aRmricxveli, romelic zomavs masSi gatarebuli airis raode-

nobas. mrewvelobaSi ZiriTadad gamoiyeneba ori tipis airsazomi: moculo-

biTi aRmricxveli da Cqarosnuli xelsawyo. pirvelis moqmedeba damyarebu-

lia sadenSi winaswar gatarebuli airis moculobis aRricxvaze, xolo me-

orisa _ airis nakadis siCqaris gazomvaze, rac gavarvarebuli mavTulis 

temperaturis SecvliT ganisazRvreba. 

airsakvalTi 

airsadenis milgayvanilobaze damontaJebuli sacobiani an Siberiani 

Camketi. 

airsarini 

metalurgiuli agregatebidan teqnologiuri airebis mocilebisaTvis 

saWiro milgayvanilobaa (mag., Jangbadkonverteridan dauJangavi CO-s gasay-

vanad). 

airsarkmeli 

metalurgiuli Rumlis konstruqciis nawili (mag.: martenis, orabaza-

niani an sxva Rumlis TavurebSi haeris an airis misawodeblad samuSao anu 
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wvis zonaSi. airsarkmeli gamoiyeneba aseve wvis produqtebis gasayvnad 

Rumlis samuSao sivrcidan regeneratorebisa da kvamlsadenebisaken. 

airsarqveli 

metalurgiuli Rumlebis (brZmedis, martenis, gamaxurebeli, Termuli 

damuSavebisa da sxv.) airsadenebze damontaJebuli Camketi. gavrcelebulia 

TefSisebri airsarqvlebi. 

airsaqSeni 

1. airis sanTuris mTavari konstruqciuli nawili venturis milakis 

daboloeba, saidanac CiraRdnis energia gamoiyeneba; 

2. brZmedis, foladsadnob an sxva saxeobis metalurgiul RumelSi 

saTbobis gamoyenebis regulirebis ZiriTadi mowyobiloba. 

airsaSemduReblo posti 

airSemduReblis samuSao adgili, romelic aRWurvilia aparaturiT 

saSemduReblo sanTuris JangbadiTa da sawvavi airiT kvebisTvis, aseve, sa-

SemduReblo samuSaoebis Sesasruleblad aucilebeli instrumentebiTa da 

samarjvebiT. airsaSemduReblo posti airiT centralizebuladmaragdeba. 

moZravi posti montaJdeba specialur urikebze da ikvebeba calkeuli ba-

lonidan. 

airsacavi (ixileT gazholderi) 

liTonisgan damzadebuli stacionaruli daxSuli nageboba-avzi airis 

misaReb-Sesanaxad da momxmareblisaTvis misawodeblad. gamoiyeneba ori sa-

xis airsacavi _ sveli da mSrali. sveli airsacavi ZiriT wylis abazanaSi 

CaSvebuli zaris formis liTonis rezervuaria, romelic rogorc wylis 

Camketi ise uzrunvelyofs airsacavis hermetulobas da misi moculobis 

cvalebadobas airis xarjis Sesabamisad. 

mSral airsacavSi moTavsebulia liTonis mrgvali furceli _ disko, 

romelic dguSis msgavs rols asrulebs. airi SehyavT diskos qvevidan da 

TandaTanobiTi vertikaluri gadaadgilebis mixedviT xdeba airsacavis gav-

seba an dacla. airsacavebis tevadoba aRwevs 100 aTasobiT m3-s da mets. 

mrewvelobis metalurgiul, qimiur da sxva dargebSi bunebrivi airis 

regionul Tanamedrove gazsacavebSi milionobiT kuburi metri airi grov-

deba da inaxeba, rodesac mosaxleobis mier sawvavis moxmareba minimaluria. 

aseTi grandiozuli moculobis gazsacavebis mSeneblobisaTvis gamoiyene-

ba bunebrivi miwisqveSa sicarielebi _ mRvimeebi da wiaRiseulis gamomuSa-

vebis Sedegad gamoTavisuflebuli sivrceebi. iq aSeneben hermetul gazsa-

cavebs, romlebic zamTris periodSi warmatebiT moixmareba. 

 zafxulSi milionobiT m3 bunebrivi airis dagrovebis,  Senaxvisa da 

zamTris perodSi rogorc sawarmoo, ise sayofacxovrebo mizniT moxmarebi-

saTvis gavrclebulia miwisqveSa rezervuarebad bunebrivi mRvimeebisa da 

miwisqveSa sicarieleebis gamoyeneba. 

airtevadoba 

airis raodenoba, romelic STainTqmeba erTeuli moculobis an  masis 

nivTierebis mier garkveul pirobebSi. STanTqmuli airis raodenoba SeiZle-

ba gamosaxuli iqnes moculobiT (ml; m3) an masiT (g; t) erTeulebSi, aseve 

_ molebiT. Tu cnobilia xvedriTi STamnTqmeli zedapiri, maSin STanTqmu-

li airis raodenoba SeiZleba dayvanili iqnes STamnTqmeli zedapiris 1 m2-ze. 
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naxSirisa da qanebis airtevadoba damokidebulia maT forianobaze, wneva-

ze, temperaturasa da tenianobaze. 

airuli lazeri anu airze momuSave lazeri 

optikuri kvanturi generatori, romelSic aqtiuri nivTiereba airia. 

airul lazerebSi agznebisTvis daxarjuli energia gacilebiT naklebia, 

vidre lazerSi, romelSic aqtiuri nivTiereba myaria. amitom airul laze-

rebs iyeneben uwyveti iZulebiTi gamosxivebis misaRebad, myar nivTiereba-

ze momuSave lazerebi ki, gadaxurebis safrTxis gamo, gamoiyeneba impulsu-

ri gamosxivebis misaRebad. 

airuli saWreli 

instrumenti, romelic gamoiyeneba liTonebis airuli (Jangbaduri) 

WrisTvis, Wris adgilTan gamaxurebeli airis alisa da mWreli Jangbadis 

Wavlis misayvanad. 

airuli SeduReba 

SeduRebis meTodi, romliTac liTonebis saWiro temperaturamde gaxu-

reba, SeduReba xorcieldeba avtogenis CiraRdnidan gamomavali airis wviT. 

SeduRebis CiraRdani xasiaTdeba aRdgeniTi TvisebebiT, maRali temperatu-

riT (aranakleb 3000 OC). am pirobebs akmayofilebs sxva sawvavi airis Jangba-

dis narevSi dawvis Sedegad warmoSobili CiraRdnis siTbo. saukeTeso maCve-

neblebi aqvs acetilens. 

airuli SeduRebis marcxena xerxi 

am xerxiT SeduRebis procesi mimdinareobs marjvnidan marcxniv: san-

Tura gadaadgildeba misarTi wnelis ukan, xolo ali mimarTulia Sesadu-

Rebel nawiburebze da SeaTbobs maT SeduRebisaTvis. es xerxi yvelaze me-

tad aris gavrcelebuli da gamoiyeneba Txeli nakeTobebisa da advildno-

badi liTonebis SesaduReblad. 

airuli SeduRebis marjvena xerxi 

am xerxiT SeduRebis procesi mimdinareobs marcxnidan marjvniv: san-

Tura gadaadgildeba misarTi Reros win, xolo ali mimarTulia formire-

bad nakerze. 

airSTamnTqmeli _ ixileT adsorbenti. 

airSeRwevadoba _ ixileT airgamtaroba. 

airwmenda 

sawarmoo airebidan myari, Txevadi da airovani minarevebis mocilebis 

teqnologiuri procesi am procesis gansaxorcielebeli danadgriT. 

a. sveli 

airebidan myari an Txevadi minarevebis mocileba wyalTan an sxva Txe-

vad nivTierebebTan maTi moqmedebiT, amasTan, minarevebi pulpis saxiT ile-

qeba. gamoiyeneba koqsqimiur, liTonsadnob warmoebaSi. 

a. mSrali 

airebidan myari minarevebis mocileba maTze centridanuli da inerci-

uli Zalebis moqmedebiT an qsovilis filtrebSi gatarebiT. vibraciuli 

gaferTxviT daWerili, dagrovili sasurveli komponentebi mtvris dabri-

ketebiTa da aglomerirebiT kvlavwarmoebas ubrundeba. zestafonis feroSe-
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nadnobTa qarxanaSi, misi gadaiaraRebis Semdeg yoveldRiurad briketebis 

saxiT 40 tona manganumis koncentratebis mtveri da 50 t Slami kvlavwarmo-

ebaSi gamoiyeneboda silikomanganumis dnobisas da am teqnologiiT dargSi 

unarCeno produqciis mixedviT pirveli qarxana gaxda. 

bolo wlebSi farTod gavrcelda eleqtrofiltrebi. 

eleqtroairwmenda airebSi myar sxeulebze _ minarevebze eleqtrove-

lis moqmedebiT xorcieldeba. 

akvaniti 

nitratebis wyalxsnarebiT da SemasqeleblebiT plastificirebuli 

feTqebadi nivTiereba amoniumis gvarjila. Seicavs 4-10 % wyals; simkvrive 

1,5-1,6 g/sm3, konsistencia _ plastikuri an denadi. 

akvatoli 

granulirebuli samrewvelo feTqebadi nivTiereba, romelic granuli-

rebuli amoniumisa da Semasqeleblis mSrali narevia granulotolTan (ak-

vatoli 65/35) an alumotolTan (akvatoli Г); aseve granulotolisa da dis-

persiuli aluminis (akvatoli 15) mSrali narevi. 

akumulatori 

laTinuri sityvaa da niSnavs Semkrebs, damgrovebels. 

a. eleqtro 

eleqtroenergiis Segroveba-Senaxva-gamoyenebisaTvis gankuTvnili xel-

sawyo. 

a. hidravlikuri 

hidravlikur danadgarebSi wylis energiis Semgrovebeli aparati. en-

ergiis dagroveba-Senaxva xdeba hidravlikuri energiis naklebi saWiroebis 

periodSi, rom hidravlikuri manqanebis muSaobis gaZlierebuli reJimis 

dros iqnes gamoyenebuli. 

a. pnevmat(ik)uri 

haergayvanilobis qselSi CarTuli rezervuari damcveli sarqvliT, 

romelic uzrunvelyofs zRvrul wnevas. pnevmat(ik)uri a. SekumSuli haeris 

xazSi wnevis cvalebadobis Tavidan asacileblad gamoiyeneba. 

a. siTbos 

agregati, romelic uzrunvelyofs cxel wyalSi siTbos Segrovebasa 

da Senaxvas. mag., orTqlis a., romelic gansazRvruli wnevis qveS arsebuli 

wylis nawilis aorTqlebis Sedegad wnevis SemcirebiT miRebul orTqls ga-

moyofs. am a.-s xSirad iyeneben cecxlgamZle masalebis qarxnebsa da sasa-

wyobe meurneobebSi. 

siTbos akumulatoris magaliTia martenis Rumlis regeneratorebi. 

maTSi gavlisas dnobis procesidan gamavali airebi axurebs cecxlgamZle 

aguris wyoburs 1200-1300 OC temperaturamde, romlis mier akumulirebuli 

siTboTi Rumlis muSaobis momdevno ciklis ganmavlobaSi ventilatoruli 

haeri da sawvavi xurdeba, Semdeg ki monawileobs dnobis procesSi. 

alameba 

danawevrebuli masalebis hidravlikuri klasificirebis xerxi daleq-

vis procesSi arsebuli iseTi siTxis dasxmiT, romelic jer kidev daule-

qav nawilakebs Seicavs. 
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albaToba  

pirobaTa garkveul kompleqsSi SemTxveviTi xdomilobis dadgomis Se-

saZleblobis xarisxis ricxobrivi daxasiaTeba. 

algoriTmi  

raime enaze formulirebul moqmedebaTa mizandasaxuli Tanamimdev-

robis sistematizebuli aRwera, romelic migviyvans sawyisi monacemebidan 

saZiebel Sedegamde. 

algoriTmuli struqtura  

struqtura, romelic miiReba avtomaturi marTvis sistyemis danawev-

rebiT elementebis signalis gardaqmnis algoriTmis mixedviT. aseTi struq-

turis grafikuli gamosaxuleba aris algoriTmuli sqema. 

ali 

maRaltemperaturuli heterogenuli garemo, romelic saTbobis dawvis 

procesSi warmoiqmneba. zogjer alis Sewonasworebul airovan SreSi ara 

marto airovani, aramed myari da Txevadi fazebic gvxvdeba da iwvis. alqmed 

RumlebSi ali gamosxivebis gziT siTbogadacemis ZiriTadi wyaroa. 

a. aRmdgen(el)i 

mdidaria CO, H2 da sxva aRmdgen(el)i elementebiT _ naerTebiT. 

a. damJangavi 

mdidaria CO2, O2, H2O da sxva damJangavi naerTebiT. 

a. mnaTi 

xasiaTdeba maRali sikaSkaSiT _ siTeTriT, rasac mazuTis, airis or-

TqliT an dawnexili haeriT wvrildispersiul nawilakebad gafrqveuli na-

kadiT iZens. gafrqveuli mazuTis umciresi nawilakebi warmoqmnis Wvartls, 

romelic haeris JangbadiT an teqnikurad sufTa JangbadiT iwvis kaSkaSa 

TeTri aliT, romelic siTbogadacemis procesis intensiurobas da Rumlis 

mwarmoeblurobas zrdis. 

a. mWvartlavi 

dabali sikaSkaSisa da temperaturis mqone ali, saTbobis wvisaTvis 

saWiro haeris (Jangbadis) ukmarisobis pirobebSi warmoiSoba. mWvartlavi 

a.-s gamomwvevi mizezebidan aRsaniSnavia saTbobis xarjis gazrda Rumlis 

hidravlikuri, Tburi da sxva reJimebis darRveviT. 

a. normaluri 

sasurveli zomis, sikaSkaSisa da wnevis mqone ali. foladsadnobi Rum-

lis muSa ali normalurad CaiTvleba, Tu misi sigrZe aRwevs me-4 Casatvir-

Ti fanjris centramde da kargad exeba _ Tanabrad efineba abazanis zeda-

pirs. 

alis mowyveta 

saSemduReblo alis aramdgradi wva satuCidan garkveuli daSorebiT, 

rodesac satuCis gamosavali arxis zedapiridan gamodinebis siCqare mniS-

vnelovnad aWarbebs alis gavrcelebis siCqares airebis cxel narevSi. 

alitireba 

daJangvis Tavidan acilebis mizniT foladis, spilenZisa da sxva li-

Tonisagan damzadebul nakeTobaTa zedapirs moaalumineben _ difuziurad 

dafaraven aluminiT. ganasxvaveben myar, Txevad, airovan da eleqtrolitur 

alitirebas. bolo dros gavrceleba pova alitirebis e. w. metalizaciur-
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ma meTodma, romelic iTvaliswinebs foladis milebis zedapirebis dafar-

vas gamdnari aluminis SekumSuli haeriT gafrqvevis gziT. 

a. myari 

difuziuri procesi, romelsac 900-1050 OC temperaturaze 10-15 sT-is 

ganmavlobaSi axorcieleben, ris Semdegac alitirebul nakeTobebs imave 

temperaturaze utardebaT mowva 3-5 saaTiani dayovnebiT. alitirebuli Sris 

sisqe temperaturisa da dayovnebis Sesabamisad 0,1-1,0 mm farglebSi icvle-

ba. myar alitirebas axorcieleben cecxlmedeg yuTebSi an e. w. mufelebSi 

dasafar(av)i nakeTobisa da maalitirebeli narevis moTavsebiT. difuziuri 

narevi 35-50 % aluminis wvrilad dafquli fxvnilisa da 65-50 % gamomwva-

ri TeTri Tixisagan Sedgeba. 

a. Txevadi 

750-800 OC temperaturamde gacxelebuli aluminis gamdnar abazanaSi 

dasafarav nakeTobaTa dayovneba 45-60 wT-is ganmavlobaSi da 1100-1150 OC 
temperaturaze mowva 90 wT-is dayovnebiT, ris Sedegadac alitirebuli Sris 

sisqe 1 mm-mde aRwevs. 

a. airovani 

xorcieldeba cilindruli formis retortaSi, romlis erTi bolo 

maalitirebeli nareviTaa Sevsebuli. retortis meore mxares aTavseben da-

safarav nakeTobebs. retortas axureben da masSi narevis mxridan detale-

bis mimarTulebiT SehyavT wyalbadi an amiaki qloris orTqlTan erTad. ga-

xurebuli airebi iwvevs foladis nakeTobaTa zedapirze aluminis difuzi-

ur SeWra-dafarvas. 

a. eleqtrolizuri 

xorcieldeba aluminis Semcvel gamdnar marilebSi, romlebic anodis 

rols asrulebs. kaTodis rolSi TviT dasafaravi detalebi _ nakeTobebia. 

CamoTvlili alitirebis xerxebi ZiriTadad foladis, Tujis, spilenZisa da 

sxva liTonebis mcire zomis nakeTobaTa dasafaravad gamoiyeneba. didi zo-

mis nakeTobaTa, magaliTad, navTobsarew mrewvelobaSi gamoyenebuli mile-

bis aluminiT dasafarad iyeneben e. w. metalizaciis meTods, romelic ga-

moirCeva maRali mwarmoeblurobiTa da 0,7-1,2 mm sisqis danafaris simtki-

ciT. metalizaciis damamTavrebeli stadiaa difuziuri mowva. 

alkini 

Fe-Co-Aℓ sistemis, alnis klasis magniturad sali Senadnobi mudmivi 

magnitebisaTvis, romelic mzaddeba CamosxmiT, fxvnilTa metalurgiisa da 

sxmulis cxeli deformaciis xerxiT. Seicavs 6,8-9,5 % Aℓ; 13,5-20 % Ni; 14-40 % 
Co; agreTve _ spilenZis, titanis da niobiumis mikrodanamatebs. eleqtro-

gamzomi da sxva aparaturebisaTvis farTod gamoiyeneba 23,5-26 % (ЮН142К24) 
da 30,5-42 % (ЮН2К35Т5) kobaltis (Co) Semcveli anizotropuli Senadnobebi. 

alkledi (ixileT aluminis Senadnobebi) 

aluminis wminda feniT dafaruli minatkeczedapiriani deformirebadi 

Senadnobi duralumini. wminda aluminis fenis mitkeca Senadnobis zedapir-

ze koroziamedegobis gazrdis mizniT xorcieldeba.  

alkusini _ ixileT antifriqciuli Senadnobebi. 

almadani (almadnebi) 

sulfiduri mineralebis Semcveli sxvadasxva elementis madnebis sa-
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erTo dasaxeleba. a. gogirdis, dariSxanis, nikelis, spilenZis, TuTiis, rki-

nis, da sxv. gogirdisa da TiToeuli am liTonis warmoebaSi gamoiyeneba. 

almasi 

minerali, kuburi singoniis kristaluri naxSirbadi. sinaTlis sxive-

bis Zlieri gardatexa da ganfeniloba mis brwyinvas da ferebis TamaSs 

gansazRvravs. yvelaze sali bunebrivi masalaa. misi sisale moosis skaliT 

10-is tolia, xolo simkvrivea 3,47-3,57 g/sm3 (kg/dm3, t/m3). almasis gamWvirva-

le saxesxvaobebi Zvirfas qvebs ganekuTvneba, xolo briliantis formiT 

dawaxnagebuli saukeTesod brwyinavs da brWyvialebs. gaumWvirvale alma-

sebs iyeneben abraziul masalebad. bolo wlebSi warmoebis mraval dargSi 

xelovnurad miRebuli almasis mravalma saxeobam pova gavrceleba. almasis 

msxvili sabadoebia samxreT afrikis respublikaSi, sulxan sabas mixedviT, 

a.-s adamasi ewodeba. 

almagi 

aluminis fuZeze Seqmnili magniumiani deformirebadi Senadnobi, rom-

lis SedgenilobaSi 2-6 % magniumi da 0,2-0,6 % manganumia. a. gamoirCeva ma-

Rali plastikurobiT, koroziamedegobiTa da kargi SeduRebadobiT. 

alni 

unaxSirbado sali magnituri Senadnobi rkinis fuZeze. Seicavs 20-34 % 

nikels da 11-18 % alumins. gavrcelebulia Senadnobi, romelic Sedgeba 14 % 

aluminis, 26 % nikelisa da 60 % rkinisagan. alni maRali magnituri Tvi-

sebebiT _ koercitiuli ZaliT da narCeni induqciiT gamoirCeva, Senadno-

bi myifea da cudad muSavdeba WriT, WedviT. amitom misgan magnitebs Camos-

xmiT an fxvnilTa metalurgiis meTodebiT amzadeben. 

alniko 

magniturad sali Senadnobi Fe – Co – Ni – Aℓ mudmivi magnitebisaTvis, 

romelic mzaddeba CamosxmiT, fxvnilTa metalurgiisa da sxmulis cxeli 

deformaciis xerxiT. Seicavs 6,8-9,5 % alumins, 13,5-20 % nikels, 14-40 % ko-

balts, agreTve spilenZis, titanisa da niobiumis mikrodamatebebs. eleq-

trogamzomi da sxva aparaturisaTvis farTod gamoiyeneba anizotropuli 

Senadnobebi ЮН14ДК24 da ЮНДК35Т5 Sesabamisad 23,5-26 % da 30,5-42 % 

kobaltis SemcvelobiT. 

alnisi 

alnis klasis magnituri Senadnobi, romelic, rkinis garda, Seicavs 

32-35 % nikels, 13-16 % alumins, 1,0-1,5 % siliciumsa da 0,5 %-mde titans. 

alonJi 

retortaSi distilaciiT TuTiis miRebisas misi mtvris dasaWeri ci-

lindrul-konusuri formis WurWeli, romelic furclovani foladisgan 

aris damzadebuli. mas aqvs wvis procesSi arsebuli airebis gamosasvle-

li naxvreti (xvreli) da SeiZleba iyos aRWurvili tixrebiT airebis naka-

dis mimarTulebis Sesacvlelad. alonJs miaerTeben kondensatoris boloze. 

alotropia 

zogierT nivTierebaSi gareSe faqtorebis zemoqmedebiT (temperatura, 

wneva) kristaluri gisosi icvlis formas anu erTi kristalur gisosi gar-

daiqmneba meore gisosad. am movlenas alotropizmi ewodeba, xolo yovel 
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SesaZlebel saxesxvaobas _ alotropiuli saxesxvaoba anu modifikacia. er-

Ti da igive nivTierebis sxvadasxva alotropiuli saxesxvaoba (modifikacia) 

yvelaze dabaltemperaturulidan yvelaze maRaltemperaturulisken Tana-

mimdevrulad aRiniSneba berZnuli anbanis patara asoebiT α, β, γ, δ da a. S. 
liTonebSi alotropizmi ZiriTadad temperaturis zegavleniT mJRavndeba 

sufTa liTonis gacivebis mrudze warmoqmnili pirveli horizontaluri 

baqnis qvemoT, romelic Txevadi liTonis kristalizacias Seesabameba, Cnde-

ba kidev erTi an ramdenime horizontaluri baqani, rac niSnavs liTonis 

erT an ramdenime alotropiul saxesxvaobas _ ramdeni alotropiuli sa-

xesxvaobac aris, imdeni baqani warmoiqmneba. alotropiuli gardaqmna Seq-

cevadia, e. i. gaxurebisas Tu α gadadis β modifikaciaSi, gacivebisas β isev 
gadadis α-Si. magaliTad, cnobilia metaloid naxSirbadis ramdenime alot-

ropiuli saxesxvaoba, esenia: grafiti, almasi, fulerenebi da sxv. alotro-

pia axasiaTebs: rkinas, kobalts, manganums, kalas, titans, cirkoniumsa da 

sxva elementebs. 

a. rkinisa 

gaxureba-gacivebis dros rkinis agebulebasa da TvisebebSi mimdinare 

cvlilebebi. rkinisaTvis gansakuTrebiT damaxasiaTeblia misi alotropiz-

mi. Txevadi rkinis myarmdgomareobaSi gadasvla (1539 OC-is qvemoT) siTbos 

didi raodenobiT gamoyofiT xdeba da gacivebis mrudze miiReba sakmaod 

SesamCnevi horizontaluri baqani. am temperaturaze warmoqmnili kristalu-

ri gisosi sivrciT dacentrebul kubs warmoadgens da aRiniSneba δ asoTi. 
aseTi kristaluri struqtura mdgradia 1392 OC-mde, romelzec sivrciT da-

centrebuli kubi gadajgufdeba atomebis ufro mWidro wyobis waxnagdacen-

trebul kubad da gacivebis mrudze Cndeba meore baqani. miRebuli krista-

luri struqtura aRiniSneba γ asoTi. is mdgradia 911 OC-mde. am temperatu-
raze kvlav iwyeba atomTa gadajgufeba da gacivebis mrudze Cndeba mesame 

baqani, rac Seesabameba sivrciT dacentrebuli kuburi wyobis araferomag-

nituri β-rkinis warmoqmnas. es rkina SenarCunebulia 768 OC-mde. am tempera-
turaze gacivebis mrudze Cndeba meoTxe baqani, radgan rkina feromagnitu-

ri xdeba da mas α-rkina ewodeba. 768 OC temperaturas kiuris wertils uwo-

deben. masze maRla gaxurebisas rkina kargavs magnitur Tvisebebs, xolo mis 

qvemoT gacivebisas isev iZens. miuxedavad imisa, rom rkinis α, β da δ modi-
fikaciebs erTnairi kristaluri gisosi aqvT, isini erTmaneTisagan gisosis 

parametrebiT gansxvavdeba. sabolood miRebulia, rom rkinas ori alot-

ropiuli saxesvaoba, e. i. ori polimorfuli gardaqmna axasiaTebs.  

alsarkmeli 

metalurgiuli Rumlebis mniSvnelovani konstruqciuli nawili, rom-

lis daniSnulebaa Rumlis samuSao sivrceSi saTbobis wvisTvis saWiro ha-

eris miwodeba da kvamlis sadenebis gavliT wvis produqtebis mimarTva 

regeneratoris, rekuperatoris, qvab-utilizatorebis arxebiT sakvamle mi-

lisaken. 

alsiferi 

rbili magnituri aradeformirebadi Senadnobi rkinis fuZeze, rome-

lic 5,2_5,6 % aluminsa da 9,4_9,8 % siliciums Seicavs. a. maRali magnituri 

SeRwevadobiT, koercitiuli ZaliTa da magnituri induqciiT gamoirCeva. a. 

eleqtromagnitebisa da manqanebis gularebisa da Ruzebis dasamzadeblad ga-
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moiyeneba. ZiriTadad gamoiyeneba magnitdieleqtrikebis Semavseblad, ro-
melTa magnituri SeRwevadoba alsiferis gamoyenebiT 50-100 hn/m aRwevs. 

alublisferi 

Termuli damuSavebis (mag., wrTobis) 770 oC temperaturaze naxSirbadi-
ani foladis gaxurebuli zedapiri alublisferia. ganarCeven Ria da muq 

alublisferebs: 

_ muqi alublisferi Seesabameba ~ 740oC-s. 
_ Ria alublisferi Seesabameba ~ 800oC-s. ferebi icvleba ganaTebis 

simZlavrisagan damokidebulebiT. legirebuli da maRallegirebuli fo-

ladebis SemTxvevaSi zemonaxsenebi ferebi SedarebiT maRali temperature-

bis pirobebSi aRiniSneba. 

aluduri 

Sedgenili laTinuri sityva, niSnavs alu (alumini)+durus _ sals _ 

rkinis fuZeze magniumTan da siliciumTan (zogjer spilenZTan) aluminis 

msubuqi Senadnobia. a. gamoiyeneba aviamSeneblobaSi eleqtrogamtarebisa 

da sazomi xelsawyoebis dasamzadeblad. 

alumgeli 
aluminis Jangi (oqsidi), Aℓ2O3. 

alumeli 

nikelis fuZeze damzadebuli preciziuli Senadnobi, romelSic Sedis 

2,5 %-mde Aℓ; 1,5 %-mde Si, 1,2 %-mde Co da 3 %-mde Mn. a. gamoirCeva maRali 

eleqtromamoZravebeli ZaliT, gamoiyeneba uaryofiT eleqtrodad qromel-

-alumelisa da niqrom-alumelis TermowyvilebSi. alumeli niqromTan Seda-

rebiT naklebi mxurvalmedegobiT xasiaTdeba, magram maxurebel elementeb-

Si sakmaod xSirad iyeneben. 

aluminatebi 

rTuli qimiuri SenaerTebi, romelTa SedgenlobaSi Sedis Senadnobe-

bis araliTonuri CanarTebis erT-erTi ZiriTadi saxeoba _ aluminis oqsi-

di Aℓ2O3. 

aluminborireba 

nikelis an titanis Senadnobebis qimiur-Termuli damuSaveba alumi-

niT da boriT erTdroulad an TanamimdevrobiT zedapiruli gajereba. 

aluminTermia 

mcirenaxSirbadiani feroSenadnobebis gamodnobis xerxi, romelSic 

aRmdgenlad gamoiyeneba alumini. zogadad procesi egzoTermuli reaqciiT 

gamoisaxeba: 2У/MexOy+4/3Aℓ=2X/У+2,3Aℓ2O3-∆HAℓ. aluminTermuli procesis Ziri-

Tadi Taviseburebaa mniSvnelovani raodenobis siTbos gamoyofa, procesis 

Catarebis SesaZlebloba garedan eleqtroenergiis miwodebis gareSe, e. i. 

feroSenadnobebis Rumelgare gamodnoba, liTonisa da widis maRali tem-

peraturebis miRweva, liTonuri da widis fazebis dayofa (gancalkeveba). 

aluminTermuli procesi SeiZleba ganxorcieldes Rumlis gareSe (mag., qu-

raSi, cicxvSi, SaxtSi) kazmis maragiT. feroSenadnobebis miRebis ekonomiku-

robisaTvis process eleqtroRumlebis abazanaSi rkaluri SexurebiT awar-

moeben. aluminTermiis naklia maRali fasi, aluminis deficituroba, kiris 

damatebis aucilebloba aRsadgeni liTonis atomebis gaaqtiurebisa da ma-
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Raltemperaturuli Tixamiwiani widis warmoqmnisaTvis.  

 aluminTermiis teqnologiis gamoyenebiT rusTavis metalurgiul qar-

xnis martenis saamqroSi metalurgiis institutis mecnieris t. m. d. givi 

dgebuaZis da qarxnis direqtoris, kompania „saqsamTometalurgiis“ mmarTve-
lis t. m. d. guram qaSakaSvilis iniciativiT danergil iqna kompleqsuri Se-

nadnobis feroaluminis miReba da martenis saamqroSi foladis ganJangvisas 

gamoyeneba. aRniSnuli samuSaos Semsruleblebs 1994 wels saqarTvelos sa-

xelmwifo premia mieniWaT. 

alumini (Aℓ) 
perioduli sistemis III jgufis qimiuri elementi, atomuri nomeri 13,  

masa 26,9815. vercxlisferi msubuqi liToni, romelic Sedgeba erTi stabilu-

ri izotopisagan 27Aℓ. a. kristaluri gisosia waxnagdacentrebuli kubi. 

20 OC temperaturaze sufTa (99,996%) aluminis simkvrivea 2,69 g/sm3, dnobis 
temperatura _ 660 OC, xolo duRillisa _ 2500 OC. 

simtkicis zRvaria 50-60 mgpa, sisale _ 170 HB, plastikuroba _ 50 %-mde.  
dedamiwis qerqSi aluminis Semcvelobaa 8,80 %; bunebaSi gavrcelebis 

mixedviT me-3 adgilzea Jangbadisa da siliciumis Semdeg, xolo liTonebs 

Soris _ pirvelze. 
alumini laTinuri sityvaa da qarTulad niSnavs Sabs [aℓumen (aℓumi-

nas)] _ SemakavSirebels. Tavisufali alumini pirvelad miRebul iqna 1825 

wels danieli fizikosi erstedis mier, magram misi ZiriTadi Tvisebebis 

Sesaswavlad sakmarisi raodenobiT miReba mxolod germanelma mecnierma 

velerma SeZlo 1845 wels. 
 a. liTonuri Tvisebebis Sesaxeb informaciam gavrcelebisTanave mec-

nierul wreebSi iseTi cxoveli interesi gamoiwvia, rom mravali qveynis 

progresulad moazrovnem xeli mohkida aluminis sawarmoo masStabiT mi-

Rebis meTodebis Seswavlasa da SemuSavebas. Sedegmac ar daayovna da ukve 

1854 wels frangma mecnierma sen-kler devilma, erT-erTma pirvelma gamo-

aqveyna informacia ormag qloridebze natriumis moqmedebiT aluminis sa-

warmoo moculobis miRebis xerxis Sesaxeb. 1886 wels gamoCenilma mecnie-

rebma pol erum safrangeTSi, Carlz holma amerikaSi, erTmaneTisgan da-

moukideblad SeimuSaves da gamoaqveynes gamdnari krioliTidan Tixamiwis 

eleqtrolizis gziT aluminis miRebis meTodi. es teqnologia warmoebaSi 

pirvelad 1888 wels dainerga da dRemde aluminis miRebis ZiriTadi xerxia. 

mogvianebiT, mravali qveynis mecnierebma, aseve erTmaneTisgan damoukideb-

lad, Seiswavles da SeimuSaves boqsitebidan Tixamiwis miRebis progresu-
li teqnologiebi. 

saukeTeso xarisxis kaolinis madani Seicavs 36-39 % Aℓ2O3-s. maTi 

sabadoebi gavrcelebulia yofil sabWoTa kavSiris mraval regionSi, maT 

Soris saqarTveloSic. 

kianitebi Tixamiwisa da kaJmiwis narevia, romelTa msxvili sabadoebi 

kolis naxevarkunZulze da kareliis CrdiloeT nawilSi mdebareobs. kia-

nitebis gadamuSavebas aluminsilikaturi Senadnobebis misaRebad pirdapiri 

meTodiT axdenen. 2006 wlis monacemebiT weliwadSi aluminis warmoeba msof-

lioSi 15·106 t-s Seadgenda, xolo misi maragi dedamiwis qerqSi 6·109 
t-ze 

meti iyo. 
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aluminis miReba eleqtrolizuri xerxiT 

eleqtrolizuri xerxiT aluminis miReba xorcieldeba foladis fur-

clebisgan damzadebul rezervuarSi _ abazanaSi, romelic Signidan amoge-

bulia jer cecxlgamZle masiT, Semdeg ki kaTodis rolis Semsrulebeli 

naxSiris filebiT. anodad gamoiyeneba naxSiris eleqtrodebi, romlebic 

eleqtrolizis abazanaze damontaJebulia specialuri samagrebiT. eleqtro-

lizis abazanaSi, pirvel rigSi, aTavseben krioliTs, romlis gadnoba-gax-

snis Semdeg umateben boqsits an aluminis Semcvel sxva nedleuls. 

eleqtrolizis procesi viTardeba dabal temperaturaze 4-5 volti 

Zabvisa da 50-60 aTasi amperi simZlavris deniT, ris Sedegadac kaTodze _ 

naxSiris filebze gamoiyofa alumini. 

aluminis boqsitebi 

boqsitebi _ aluminis zeJangis hidratebia, romlebic ZiriTadad Aℓ2O3-sa 

da SiO2-gan Sedgeba, amasTan rac ufro maRalia pirvelis Semcveloba, miT 

ufro ukeTesia maTi xarisxi. 

yofil sabWoTa kavSirSi cnobili iyo boqsitebis sami ZiriTadi sa-

bado: tixvinis, uralisa da turgaisa, sadac Tixamiwis warmoebisTvis sa-

Wiro madnebs moipovebdnen; msoflios mraval saxelmwifoSi: safrangeTSi, 

ungreTSi, iugoslaviaSi, indoeTSi, indoneziaSi, aSS-Si, samxreT amerikisa 

da sxva qveynebSi mravladaa boqsitebis sabadoebi. 

aluminis miReba nefelinebiT 

nefelinebi mTis qanis, e. w. urtitis nawilia, romlis qimiuri for-

mulaa (Na, K)2O·Aℓ2O3·2SiO2. nefelinebis koncentratebis qimiuri Sedgenilo-

baa: 30 % Aℓ2O3; 43 % SiO2; 13 % Na2O; 8 % K2O; 3 % CaO; 3 % Fe2O3. Aℓ2O3-is mcire 

Semcvelobis miuxedavad, nefelinebis gadamuSaveba Tixamiwis misaRebad 

mizanSewonilia. nefenilebis didi maragia uralis, kavkasiisa da cimbiris 

sabadoebSi. 

aluminis miReba aluminatebiT 

aluminatebi aluminisa da kaliumis sulfatebia, romelTa formulaa: 

[K2SO4·Aℓ2(SO4)3·4Aℓ(OH)3]. maT SedgenilobaSi SeiZleba Sediodes natriumic. 

cnobilia azerbaijanis, yazaxeTisa da uzbekeTis aluminatebis sabadoebi, 

romelTa Sedgenilobaa (%): 20-21 Aℓ2O3; 41-42 SiO2; 4-5 Fe2O3; 4,5-5 Na2O+K2O; 22-23 
SO3; 6-7 H2O. aluminatebis sabadoebia agreTve italiaSi, avstraliasa da 

CineTSi. kaolinebisa da Tixebis formulaa: Aℓ2O3 · SiO2 · 2H2O. 

aluminis swarfva Jangbadisadmi 

Jangbadisadmi aluminis maRali qimiuri swrafvis gamo is bunebaSi 

Tavisufali saxiT ar moipoveba. ifareba Txeli Jangeulis mtkice afskiT, 

romelic icavs Semdgomi daJangvisagan. cnobilia aluminis Semcveli 250-ze 

meti minerali, romelTagan yvelaze gavrcelebulia Jangbadisa da silici-

umis (kaJmiwis) SenaerTebi. dReisTvis aluminis madnebs miekuTvneba boqsi-

tebi, nefelinebi, alunitebi, kaolinebi da kianitebi. maTgan mrewvelobaSi 

yvelaze farTod gamoiyeneba boqsitebi. 

amJamad samrewvelo moculobiT aluminis misaRebad iyeneben Tixami-

was, krioliTebsa da naxSiris eleqtrodebs. 

aluminis Sabi 

KAℓ(SO4)2·12 H2O. 



59 
 

aluminsilikatebi 

aluminis Jangis Semcveli silikatebi _ sxvadasxva saxis bunebrivi 

mineralebi, aseve, sinTezuri keramikuli da silikaturi masalebi. aRniSnuli 

masalebi SedgenilobiTa da mdgomareobis binaruli sistemiT _ Aℓ2O3-SiO2 

xasiaTdeba. am sistemaSi warmoiSoba muliti (ixileT mulitis masalebi) 

da siliminatis jgufis martivi aluminsilikatebi, romlebic erTi da imave 

qimiuri formuliT Aℓ2O3·SiO2 (Aℓ2SiO5) sxvadasxva modifikaciaSi gardaqmnis 
gansxvavebuli temperaturebiT xasiaTdeba. es mineralebia: 

_ kianti (disteni) 1200-1350 OC gardaqmnis temperaturiT; 
_ andaluziti _ 1350-1400 OC gardaqmnis temperaturiT; 

_ silimaniti _ 1500-1550 OC gardaqmnis temperaturiT. 

silimanitis jgufis a. gamoiyeneba maRali cecxlgamZleobis masale-

bis dasamzadeblad. 

a. gavrcelebuli saxeobaa ceoliTebi, romelTa saerTo formulaa 

(Na2,Ca)O·Aℓ2O3 

aluminsilikatebis gamoyeneba metalurgiaSi 

CaO – Aℓ2O3 – SiO2 SenaerTebis sistema brZmedisa da foladis warmoebis 

widebis erT-erT ZiriTad nawils warmoadgens. farTod gamoiyeneba cemen-

tisa da maRali cecxlgamZleobis masalebis warmoebaSi.  

aluminsilikatebis qarsebi 

a. gavrcelebuli saxeobaa qarsebi, romelTa SedgenilobaSi aTze me-

ti elementi gvxvdeba. maTgan liTiumis qarsi _ lepidoliti, natriumis 

qarsi _ paragoniti (NaAℓ2(OH)2·(AℓSi13O10), kaliumis qarsi _ muskoviti 

(KAℓ2(OH)2·(AℓSi13O10) saizolacio masalebs warmoadgens. Tbo- da bgerasai-

zolacio masalebad aseve gamoiyeneba magneziur-rkinovani qarsi _ bioti-

ti (K(MgFeAℓ)3-2,5·(OH,F)2(AℓSi13O10) da vermikulitebis ramdenime saxeoba. ver-

mikulitebma, rogorc saizolacio masalebma, bolo dros farTo gamoye-

neba pova foladis Camosxmis teqnologiaSi. vermikulitebi Txevadi fola-

dis zedapirze gaxurebis dros gafuebas ganicdis da Zlier Tbosaizola-

cio fenas warmoqmnis. amiT liToni atmosferuli Jangbadis zemoqmedebisa-

gan, zedapiruli daJangvisagan saimedodaa daculi. 
a. gavrcelebuli saxeobaa ceoliTebi, romelTa saerTo formulaa 

(Na2,Ca)O·Aℓ2O3·nSiO2·mH2O. is orTqlis qvabis wylis qimiuri damuSavebisaT-

vis gamoiyeneba. 

aluminsilikoTermia 

mcirenaxSirbadiani feroSenadnobebis miRebis meTodi _ aluminisa da 

siliciumis fxvnilovani narevis zemoqmedebiT oqsidebidan liTonebis aR-

dgena. am meTodiT awarmoeben feromolibdens, ferovanadiumsa da sxv. 

aluminsilikoqromi 

kompleqsuri Senadnobi, romlis ZiriTadi elementebia alumini, sili-

ciumi da qromi. 

aluminsilicireba 

 nikelqromovani foladebis, spilenZisa da titanis Senadnobebis 

qimiur-Termuli damuSaveba, maTi zedapiris aluminiT da siliciumiT er-

Tdrouli gajerebiT. zedapiruli Sris sisqe damokidebulia Aℓ da Si-is 
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Tanafardobaze aluminTermul narevSi. 

aluminqromireba 

nikelqromiani foladebis, spilenZisa da nikelis Senadnobebis qimi-

ur-Termuli damuSaveba maTi zedapiris erTdrouli gajerebisaTvis alu-

miniTa da qromiT, rac zrdis nakeTobis eroziisadmi medegobas da 

xenjmedegobas. es procesi 900-1100 OC temperaturaze nikelisa da aluminis 

fxvnilis nareviT airul garemoSi xorcieldeba. 

alumtoli 

trotilisa da aluminis fqvilis Senadnobi wyalmedegi feTqebadi niv-

Tiereba, romelic mzaddeba granulebis saxiT. a. gamoiyeneba metad magar 

qanebSi, sasargeblo wiaRiseulis Ria wesiT damuSavebis dros gawylovane-

bis sxvadasxva xarisxis mqone WaburRilebis dasamuxt(av)ad. am SemTxvevaSi 

Wauris gayvanis ZiriTadi samuSaoebi mimdinareobs erT ubanSi erTmaneTTan 

SeTavsebiT. 

alundi 

eleqtroRumelSi Aℓ2O3-is gadnobiT xelovnurad miRebuli Zneldno-

badi korundi (ixileT korundi). gamoiyeneba rogorc cveTamedegi da 

cecxlmedegi masala liTonebis saxexad, agreTve tigelebis, 

Termowyvilebis xufebisa da sxvaTa dasamzadeblad.  

aluniti 

minerali, kaliumisa da aluminis rTuli sulfati _ Sabisa da Tixa-

miwis misaRebi nedleuli. 

alfa-sxivi 

heliumis atomis birTvebis nakadi, romelic warmoiqmneba radioaqti-

uri daSlisas. 

alfenoli 

rkinis magniturrbili aradeformirebadi Senadnobi 14-16 % aluminis 

da 1-3 % qromis SemcvelobiT. gamoirCeva maRali cveTamedgobiT. a. gamoi-

yeneba magnituri Tavebis gularebSi. misi saboloo Termuli damuSaveba 

700 OC-dan wrTobaa. 

alferi 

rkinis magniturrbili Senadnobi, 7,5-13,8 % aluminis SemcvelobiT; ga-

moiyeneba, rogorc alfenoli. 

alfireba 

titanis zedapiruli fenebis gajereba O, N da sxva α-stabilizatorebiT, 

rac iwvevs β→α fazur gardaqmnas. a. metalografiulad maRali Sedgenilo-

bis α-fazis Semcveli naTeli, sali da myife zedapiruli fenebis warmoq-

mniT vlindeba, riTac plastikurobasa da daRlilobiTi rRvevis mimarT 

winaRobas sagrZnoblad amcirebs. 

amalgama 

vercxliswylis myari an Txevadi Senadnobi sxva liTonebTan. Tavisu-

fali vercxliswylis Semcveli Senadnobi naxevrad Txevadi narevia. misi 

Zlieri gaxurebis Sedegad vercxliswyali orTqldeba, xolo Senadnobis 

sxva Semadgeneli nawilebi narevSi rCeba. narevis am Tvisebas iyeneben oq-
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ros, vercxlis, platinisa da sxva elementebis misaRebad. zogierTi Sedge-

nilobis amalgama dabal temperaturaze gaxurebisas comisebr konsisten-

cias iRebs. advildnobadi Senadnobebis Seqmnis unaris gamo, metalurgiul 

procesebSi, rogorc aRmdgens, sarkeebis warmoebaSi da kbilebis dasap-

lombad iyeneben. 

amalgamatori 

aparatura (dandagari), romelic gamoiyeneba amalgamirebis procesis 

ganxorcielebisaTvis, danawevrebuli madnebidan oqros, vercxlis, plati-

nisa da sxva keTilSobili elementis gamoyofisaTvis. danawevrebuli mad-

nis vercxliswyalTan Sexeba saamalgamacio kasrebSi xexvisa da pulpis 

Sereva-SenjRrevis gziT xorcieldeba. 

amalgamacia 

danawevrebuli madnebidan da Slamebidan keTilSobili liTonebis, 

ZiriTadad oqros (amalgameba) liTonuri nawilakebis gamoyofa vercxlis-

wyliT dasvelebis gziT. am dros vercxliswyalTan oqros SeerTebis Se-

degad qimiuri naerTi warmoiqmneba, romelic vercxliswylis xsnarSi Setiv-

tivebul mdgomareobaSia. narevis gafiltvris Sedegad amalgama da Txevadi 

vercxliswyali miiReba. naxevrad Txevad amalgamas recxaven, asufTaveben 

da wnexze gamowuraven. specialur agregatebSi _ retortebSi miRebuli mya-

ri amalgamidan vercxliswylis gamoxda-mocileba da Savi oqros miReba 

xdeba. vercxliswylis orTqli macivarSi kondensirdeba Txevad vercxlis-

wylad. 

amalgamireba ixileT amalgamacia. 

ambligoniti 

berZnuli sityva, niSnavs blagvkuTxovans. minerali, romelic liTiu-

misa da aluminis ftorfosfats warmoadgens. misi Sedgeniloba ganisazR-

vreba formuliT: 2LiF·Aℓ2O3·P2O5. a. TeTri an Ria mwvane ferisaa, gamoiyene-

ba liTiumis misaRebad. 

americiumi (Am) 
aqtinoidebis jgufis radioaqtiuri elementi, atomuri nomriT 95, ro-

melic 1944 wels g. siborgma, r. jeimsma, l. morganma da a. giorsom birTvul 

reaqtorSi uranisa da plutoniumis dasxivebiT miiRes. cnobilia a.-is Ter-

Tmeti izotopi masuri ricxvebiT A=237-247. plutoniumidan miRebulia izo-

topi 
241Am 433 weliwadiani naxevrad daSlis periodiT. gamoiyeneba, rogorc 

γ-sxivebis wyaro blanti nakadebis siCqaris gazomvis, obieqtebis sisqisa da 

avzSi saaviacio sawvavis donis gansazRris, agreTve neitronebis wyaroebis 

damzadebisaTvis. yvelaze xangamZle (naxevrad daSlis periodiT 7370 weli-

wadi) izotopi 
243Am movercxlisfro-TeTri liTonia, romelsac iReben 

AmF3-is 1200-1300 OC temperaturaze gaxurebisas. a.-is simkvrivea 13,75 g/sm3, 
dnobis temperatura _ 1175 

OC, xolo duRilisa _ 2600 
OC. a. urTierTqme-

debs ganzavebul mineralur mJavebTan, kompaqtur mdgomareobaSi haerze 

nela iJangeba. 

a. gamoirCeva maRali toqsikurobiT. misi dasaSvebi koncentracia Ria 

wyalsacavebSi aris 70,3-81,4, xolo samuSao oTaxebis haerSi _ (1,0-1,1)·10_4 
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da 1,0·10_4 bk/l Sesabamisad. 

amiaki _ (HN3) 
normaluri temperaturisa da wnevis pirobebSi uferuli airi, xasi-

aTdeba mZafri, usiamovno suniT. 1 m3 amiakis masaa 0,772 kg. 4,46 at wnevisa 

da 20
oC pirobebSi Txevad mdgomareobaSi gadadis. a.-is duRilis tempera-

turaa 35,5 OC, advilad ixsneba wyalSi, mJavebTan reaqciisas gamoiyofa 

amoniumis marilebi. 

a. miiReba kuprqveSa wylisagan da wyalbad-azotis narevis sinTeziT. 

wyalbadisa da azotis sinTezis procesi viTardeba 250-1000 at wnevaze ka-

talizatorebis gamoyenebiT. katalizatorad gamoiyeneba magnetitis nare-

vidan miRebuli rkinis fxvnili promatorebis _ aqtivatorebis _ Aℓ2O3-sa 

da K2O-s damatebiT. 
a. gamoiyeneba azotovani sasuqebisa da azotmJavas misaRebad, agreTve 

samacivro saqmeSi. niSaduris spirti Seicavs 25% HN3-s da gamoiyeneba me-

dicinaSi. a.-s daJangva azotmJavas miRebis sawarmoo meTodia (ixileT 

azotmJava). 

a.-s miReba elementebis sinTezis Semdegi reaqciiT mimdinareobs: 

N2+3H2=2HN3+Q; 
a.-s miRebis procesi erTmaneTTan TanamimdevrobiT SeerTebul reaqto-

rebSi, TiToeulSi 42 % HN3-is miRebiT xdeba. 

amierkavkasiis metalurgiuli qarxnis mSeneblobis arsi 

amierkavkasiis metalurgiuli qarxnis mSenebloba daiwyo jer Tbilis-

Si, Semdeg _ rusTavSi. 1941-1944 ww misi pirveli direqtoris movaleobis 

Semsrulebeli da mTavari inJineri iyo profesori nikoloz qaSakaSvili. 

1944-1958 ww qarxnis direqtori iyo nikoloz gomelauri, xolo qarxnis 

mTavar inJinrad, misi proeqtis sruli metalurgiuli ciklis koqsqimiuri 

da brZmedis saamqroebis amoqmedebamde da mTavari miznis _ azotsasuebis 

qarxnis mSeneblobis gaaqtiurebamde, iyo nikoloz qaSakaSvili. man marte-

nis saamqros ufrosTan solomon SaraZeniZesTan erTad aqtiuri monawile-

oba miiRo 1950 wlis 27 aprils martenis saamqros #1 Rumlidan pirveli 

nadnobis ganxorcielebaSi da es dRe iTvleba amierkavkasiis metalurgiuli 

qarxnis eqspluataciaSi Seyvanis TariRad. aseve n. qaSakaSvilis zedamxed-

velobiTa da kontroliT amoqmedda 1951 w. blumingi, dgani 1000 da samil-

namzade dgani 900/750, milsaglin(av)i agregatebi 140 da Semdeg _ 400. sruli 

metalurgiuli ciklis, koqsqimiuri da brZmedis saamqroebis amoqmedebis 

Semdeg nikoloz qaSakaSvili saqarTvelos politeqnikuri institutis me-

talurgiuli fakultetis profesoris rangSi Seudga axalgazrda inJinre-

bisa da mecnierebis momzadebis mamuliSvilur saqmes. 

amogeba 

raime Tboteqnikuri metalurgiuli agregatis garsacmis Tbosaizo-

lacio, cecxlgamZle an sxva daniSnulebis masaliT amoSeneba, amoyvana, 

dafarva. 

amokveTa 

pnevmat(ik)uri CaquCis maxvili RojiT naglinis zedapiruli 

defeqtebis mocileba. 
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amomgebi _ kalatozi 

cecxlgamZle, mJavagamZle, koroziamedegi an sxva daniSnulebis masa-

lebiT metalurgiuli agregatebis (Rumlეbis, cicxvebis, saSrobebis, aba-
zanebisa da sxv.) amonagis Semsrulebeli kalatozi. 

amomWmeli 

gamdnari liToni, metalurgiuli wida, sxvadasxva koncentraciis mJa-

vebi da maTi xsnarebi, romelTa Sexeba cecxlgamZle masalebis, foladis 

an Tujis nakeTobaTa zedapirTan iwvevs maT gaxsnas, amoWmas da aCqarebs 

maTi cveTis process. gansakuTrebiT Zlieri amomWmeli moqmedebiT gamoir-

Ceva cecxlgamZle masalis zedapirTan Sexebisas qimiurad misi sawinaaRmde-

go xasiaTis mqone wida (mJave wida fuZe amonagTan an piriqiT), rasac xels 

uwyobs maRaltemperaturuli garemo. 

amonagi 

cecxlgamZle agurisa da sxvadasxva masalisgan amogebuli (amole-

sili), datkepnili metalurgiuli agregatebis, Rumlebis, cicxvebis, sakvam-

le arxebisa da milebis, qvabebis, abazanebis, milgayvanilobaTa Siga zeda-

piri. cecxgamZle agurisa da masis qimiuri xasiaTis mixedviT ganarCeven 

fuZe, mJava da neitralur amonags. a. daniSnulebaa Rumlebisa da sxva ag-

regatebis konstruqciebis dacva gamdnari liTonis, widisa da wvis 

produqtebis moqmedebisagan. 

amonagis amoWma  
foladsadnobi agregatis qvedze, wina da ukana kedlebsa an sxva kvan-

Zebze gamdnari liTonis, widis an gavarvarebuli wvis produqtebis airebis 

moqmedebis Sedegad cecxgamZle fenis, aguris an sxva saxeobis amonagis da-

zianeba, cveTa, Rrmulebis, ormoebisa da liTonis gubeebis gaCena, rac iw-

vevs Rumlebis, agregatebis, saCamosxmo cicxvebis gaCerebebs qvedebis dadu-

Rebisa da amonagis aguris dazianebuli fenebis aRdgenisaTvis cxeli Seke-

Tebis Casatareblad. am metad mZime samuSaos agregatis cxel mdgomareoba-

Si minimaluri mocdeniT asruleben mefoladeTa brigadis wevrebi ufrosi 

ostatisa da cvlis ostatebis meTvalyureobiT. 

amonali 

amoniumis gvarjilis (nitratis), misi nitronaerTebis, aluminis fqvi-

lisa da naxSiris meqanikuri narevi, movercxlisfro-moruxo fxvnili. Tvi-

sebebiT is amonitis msgavsia. amonitisagan gansxvavebiT masSi aluminis fqvi-

lis Sereva mniSvnelovnad zrdis misi afeTqebis temperaturas da potenci-

ur energias. 

amonitebi 

feTqebadi nivTierebebi fxvnilovani meqanikuri narevis saxiT, romle-

bic ZiriTadad Sedgeba amoniumis gvarjilisgan NH4NO3 (80-89 %) sxvadasxva 

nitroSenaerTTa damatebiT, rogoricaa: trotili, Jelatiniani nitro-

glicerini, dinitroglikoli, qsiloli, dinitronafTalini (5-21 %) da mce-

nareuli fqvili (1-6 %), myari naxSirwylebi an ujredisi (celuloza). mzad-

deba fxvniliseburi an davaznuli saxiT. 

a. samTo karierebSi, gamoiyeneba wiaRiseulis mopoebis mizniT, folad-

sadnobi agregatebis muSaobis kompaniis periodSi sawidurebSi dagrovili 

monoliTuri masis asafeTqeblad, sagzao masivebis, amosaZirkvi da msgavsi 
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samuSaoebis Sesasruleblad, agreTve cecxlsasroli masalebis dasamza-

deblad. 

a. naklebad mgrZnobiarea dartymisa da xaxunisadmi, ar aaldeba na-

perwklis moqmedebiT, gamoirCeva maRali higroskopulobiT da tenianobis 

0,5 %-iT gadametebisas kargavs feTqebad Tvisebebs, amitom aTavseben wyal-

gaumtar parkebSi. a. detonaciis siCqare 2400_5100 m/wm farglebSi meryeobs. 

qimiuri Sedgenilobis mixedviT, a.-s simkvrivea 800_1500 kg/m3, xolo afeTqe-

bis siTbo icvleba 2,1-dan 9 mgj/kg-mde. 

amoniumi (NH4
+) 

erTvalentiani jgufis ioni, romelic TvisebiT perioduli sistemis 

I jgufis tute liTonTa ionebis analogiuria. wyalxsnarSi ZiriTadad 

NH4
+
 ionis saxiT gvxvdeba. 

a.-is ZiriTadi SenaerTebia: amoniumis qloridi, amoniumis sulfati, 

amoniumis nitrati, amoniumis karbonati, niSaduris spirti, amoniumis molib-

dati. 

a.-is qloridi (NH4Cℓ) - niSaduri, marilis gemoiani TeTri usuno fxvni-

lia, romelic kargad ixsneba wyalSi. a. qloridis simkvrvea 1,52 g/sm3, mii-

Reba amiakis wyalTan an airovani amiakis qlorovan wyalbadTan marilmJa-

vas urTierTqmedebiT miiReba. a.-is qloridi gamoiyeneba liTonebis rCil-

visas da samRebro saqmeSi.  

amoniumis sulfati _ (NH4)SO4 uferuli kristaluri nivTierebaa, ro-

melic amiakiT gogirdmJavas gajerebisas an amiakis da naxSirJangis Taba-

Sirze (CaSO4) moqmedebiT miiReba. mas iyeneben sasuqad. 

amoniumis karbonati 

amoniumis karbonati (NH4)2CO3 _ naxSiroJangiT (CO2) amiakis wylis 

gajerebis gziT miiReba. a. k.-s Sardovanas warmoebasa da pursacxob 

teqnologiaSi iyeneben. 

amoniumis molibdati 

amoniumis molibdati (NH4)2MoO4 _ reaqtivia, romelsac qimiur analiz-

Si fosformJavasa da sxva elementebis ganmsazRvrelad iyeneben. 

amoniumis nitrati 

amoniumis nitrati (NH 4NO3) _ amoniumis (amiakis) gvarjila, WarbJangba-

diani naerTi ufero kristaluri nivTierebaa. miiReba amiakiT azotmJavas 

gajerebis gziT. a. nitratis kristalebi haerze dneba. is sasuqad da feTqe-

bad nivTierebebSi erT-erT komponentad gamoiyeneba. iyeneben TiTqmis yvela 

samrewvelo feTqebadi nivTierebis damzadebis dros. 

amoniumis gvarjila  

Warbi Jangbadis Semcveli naerTia, romelsac iyeneben TiTqmis yvela 

samrewvelo feTqebadi nivTierebis damzadebis dros. aqvs TeTri fxvnilis, 

qerclis an granulebis saxe. 

amorfuli 

berZnuli sityva, niSnavs uformos. aqvs arakristaluri agebuleba, 

romelic yvela mimarTulebiT sruli izotropulobiT xasiaTdeba. nivTie-

rebaTa amorfuli mdgomareobis magaliTia iseTi bunebrivi sxeulebi, masa-

lebi, nivTierebebi, rogoricaa: opali, obsidiani, qarva, fisi, bitumebi da 
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xelovnuri nivTierebani: mina, Jelatini, gamdnari kvarci, bakeliti da sxv. 

amorfuli sxeulebis TvisebaTa izotropia maTi atomebisa da molekule-

bis qaosuri ganlagebiT, erTmaneTis mimarT raime orientaciis uqonlobiT 

aixsneba. 

 gaxurebisas amorfuli sxeulebi TandaTanobiT rbildeba da myari 

mdgomareobidan Txevad mgomareobaSi gadadis. gacivebis dros xdeba amor-

fuli sxeulebis gadaciveba. 

amorfuli mdgomareoba 

myari sxeulis mdgomareoba, rodesac atomebisa da molekulebis qao-

suri ganlageba fizikuri Tvisebebis izotropiulobas iwvevs. 

amorfuli nivTierebebi 

amorfuli nivTierebebi xasiaTdeba atomebisa da molekulebis uwes-

rigo (qaosuri) ganlagebiT. amorful nivTierebebs ara aqvs myari mdgoma-

reobidan TxevadSi gadasvlis mkacrad gansazRvruli temperatura. amitom 

maT ganixilaven, rogorc gadametcivebul siTxeebs da uwodeben fsevdom-

yar nivTierebebs. yvela amorfuli nivTiereba izotropiulia. 

amosaRebi agregati 

kinematikurad da ZiriTadi parametrebiT Serwymuli samTo manqanebisa 

da meqanizmebis erToblioba, romlebic uzrunvelyofen sasargeblo wiaRi-

seulis mopovebasTan dakavSirebuli yvela procesis meqanizacias. 

amosaRebi velis sazRvari 

daxrili fenebis damuSavebis dros arCeven amosaRebi velebis sazRvars 

daqanebiT (qveda sazRvari) da amosaRebi velebis sazRvars aRmavlobiT 

(zeda sazRvari). qveda da zeda sazRvrebi emTxveva sasarTule sazid da 

saventilacio Strekebs, xolo amosaRebi velebis sazRvari fenis gavrcobiT 

emTxveva saubne bremsbergebs, saubne qanobebs, Surfebs, kverSlagebs. 

amosaWmeli _ sawamlavi 

mJavebis, tuteebisa da sxv. nivTierebaTa xsnarebi, romlebsac moixma-

ren liTonis naglinis zedapiris mosawamlad Jangis, zeTis an xenjis mo-

cilebis mizniT. mosawaml mJavaTa xsnarebs liTonTa laboratoriuli 

nimuSebis mikro- da makrostruqturebis gamosavlenad da Sesaswavlad iye-

neben. 

amotivtiveba 

Txevadi foladidan da sxva Senadnobebidan maTSi arsebuli arali-

Tonuri CanarTebis mocileba. gamdnari masidan zedapirze araliTonuri 

CanarTebis amotivtiveba damokidebulia maT fizikur-qimiur Tvisebebze, 

zomaze, temperaturaze, agregatebis gabaritebsa da sxv. 

cicxvisa Tu Rumlis dawynarebuli abazanidan araliTonuri CanarTe-

bis amotivtivebis siCqare ganisazRvreba formuliT: 
η

−
= wl ρρ2r

9
2KV g , 

sadac: 

V _ araliTonuri CanarTebis amotivtivebis siCqare, sm/wm; 

K _ koeficienti, romelic blanti garemosTvis erTis tolia; 

g _ simZimis Zalis aCqareba, 981 sm/wm
2
; 
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r _ araliTonuri CanarTebis radiusi, sm; 

ρl _ foladis simkvrive, g/sm3; 

ρw _ widis CanarTis simkvrive, g/sm3; 

η _ Txevadi foladis dinamikuri siblante, g/(sm·wm). 
am formuliT araliTonuri CanarTis a.-is siCqareze ZiriTad gavle-

nas axdens nawilakis zomebi. 

amofosi 

sasuqi  [NH4H2PO4+(NH4)2HPO4]. 

amofrqveva 

sadnobi Rumlidan damJangvelebiT naxSirbadis didi raodenobiT amow-

visas feTqebadi reaqciis Sedegad samuSao moedanze wida an liToni myisi-

erad gadmoiRvreba. a. SeiZleba gamoiwvios gamdnar liTonSi an widaSi te-

niani sagnis an nivTierebis moxvedram, sawide fialebis an foladsadnobi 

cicxvebis amonagis gamoSrobis reJimis darRvevam. 

amofSvna 

1. boyvis, qveSis an sxva saxeobis, ZiriTadad Tujisagan 

damzadebuli, sacvleli nawilebis (detalebis) eqspluataciis procesSi 

zedapirze amonaWmebis, Rrmulebis gaCena; 

2. daRlilobiTi cveTis dros masalis nawilakebis gamoyofa, rac 

cveTis zedapize fosoebs warmoqmnis. 

amofxvna ixileT amofSvna. 

amoReba (wiaRiseulisa) 

madnebidan sasargeblo nivTierebis mopovebis xarisxis maCvenebeli. xa-

siaTdeba mopovebul wiaRiseulSi sasargeblo komponentis moculobiTi 

anmasuri (woniTi) wiliT. izomeba sasargeblo komponentis moculobis, 

masis an wonis SefardebiT mopovebuli wiaRiseulis mTlian moculobas-

Tan, masasTan an wonasTan Sesabamisad. 

amoyorva 

gvirabidan wiaRiseulis gamotanis Semdeg samagrsa da gvirabis ked-

lebs Soris sivrcis Sevseba qaniT, RorRiT an qviSiT. 

amoCarxva 

saxarato Carxze liTonis, xis an sxva masalisagan damzadebuli de-

talis Siga diametris gazrda an navTobmosapovebeli milebis, quroebis 

da nipelebis Siga zedapirze sxvadasxva formis kuTxvilis amoWra. 

amowva 

myari an gamdnari liTonidan raime elementis JangbadTan SeerTebis 

Sedegad miRebuli Jangeulis mocileba. a.-is magaliTia foladis dnobisas 

yvela qimiuri elementis _ naxSirbadis, siliciumis, manganumis, gogirdis, 

fosforisa da rkinis daJangvis procesebi. 

amowidva 

gamdnari liTonisa da widis zemoqmedebisagan dasacavad Rumlis, sa-

Camosxmo cicxvisa da sxva metalurgiuli agregatis amonagis medegoba-cve-

Tamedegobis gasazrdelad misi zedapiris damuSaveba-dafarva gamdnari 

widiT. 
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amoWra _ ixileT amokveTa. 

amoxew(v)a 

specialuri instrumentis _ xewis saSualebiT liTonis brtyeli an 

cilindruli zedapiridan Zalian wvrili burbuSelis mofxekis gziT mo-

pirkeTebis operacia. bolo dros ganviTarda am procesis meqanizacia, 

romelmac xewis Sromatevadi operacia sagrZnoblad gaaadvila (ix. xewa). 

amoximva _ ixileT gadaximva. 

samagris Semadgeneli nawilis Seqmna samTo gvirabis kedlis mxares 

xis nagverdulebis, rkinabetonis filebis an liTonis badeebis (cxaurebis) 

damagrebiT ximebze. 

amperi 

frangi fizikosisa da maTematikosis andre-mari amperis (1775-1836 ww.) 

pativsacemadaa SemoRebuli: 

1) SI sistemaSi denis Zalis erTeuli, romelic SemoklebiT aRiniS-

neba asoTi `a~. 1948 wels miRebuli gansazRvrebiT 1 a aris  ucvleli de-

ni, romelic vakuumSi usasrulo sigrZis or urTierTparalelur, erTma-

neTisagan 1 metriT daSorebul Zlier mcire diametris gamtarebs maTi 1 m 

sigrZis ubanze (monakveTze) erTmaneTTan miizidavs 2·10-7 n ZaliT; Tanamed-

rove gansazRvrebiT 1 a iseTi ucvleli denis Zalaa, romelsac iwvevs 1 

kuloni muxtis gadaadgileba gamtarSi 1 wamSi.  

2) erTeulebis saerTaSoriso sistemis (SI) magnitmamoZravebeli Zalis 

erTeuli. 1 a tolia Caketili konturis gaswvriv warmoqmnili magnitmamoZ-

ravebeli Zalisa, romelic 1 a denis Zalis mqone mudmivi denis konturTa-

naa modebuli. 

3) saerTaSoriso erTeulebis sistemis (SI) magnituri potencialebis 

sxvaobis erTeuli. 

amtanoba (gamZleoba) 

liTonebisa da sxva masalebis Tviseba, winaaRmdegoba gauwios daR-

lilobas, rac liTonkonstruqciis cikluri datvirTvisas mocemuli da-

Zabulobis dros gamZleobis zRvriT gamoixateba. 

amuSaveba 

axali, rekonstruirebuli, modernizebuli an garemontebuli metalur-

giuli agregatis eqspluataciaSi Seyvana _ amoqmedeba. mag., axali brZmedis 

Seberva, eqspluataciaSi gaSveba, I da II Tanrigis kapitaluri SekeTebis Sem-

deg brZmedis amuSaveba, foladis sadnobi agregatis uwyveti Camosxmis man-

qanis, saglin(av)i, milsaglin(av)i agregatebis an maTi kapitaluri remontis 

Semdeg amuSaveba da sxv. 

amfeTqebeli manqana  

eleqtrodetonatorebis asafeTqebeli, gadasatani denis wyaro. gana-

sxvaveben magnitoeleqtrul, dinamoeleqtrul da kondensatorian amfeTqe-

bel manqanebs. 

amfoteruloba 

zogierTi qimiuri naerTis unari sxvadasxvagaremoSi gamoamJRavnos 

rogorc mJava, ise fuZe Tvisebebi. magaliTad, marilmJavasTan urTierTqme-

debisas aluminis hidrozeJangi Aℓ(OH)3 avlens tute Tvisebebs da warmoq-
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mnis aluminis qlorids AℓCℓ3, xolo mwvave natriumTan moqmedebs rogorc 

susti mJava da warmoqmnis natriumis aluminats Na3AℓO3. amfoterul Tvi-

sebebs amJRavnebs aminomJavebi, cilebi da sxva nivTierebebi. foladis dno-

bisas miRebuli widis amfoteruli Jangeulebia Aℓ2O3, Fe2O3 da sxv. 

amyoli 

sxvadasxva saxis amoZravebis mbrunavi nawili saglin(av) dganebSi, 

umetes SemTxvevaSi, saboloo safexuris lilvi an glini, romelic moZra-

obaSi mohyavs kbilanas, Rvedur an sxva saxis gadacemas. 

amZravi 

saglin(av)i dganebis, sxvadasxva saxeobis amwe-satransporto manqane-

bis moZraobaSi momyvani mowyobiloba, romelic eleqtro, meqanikuri, 

hidravlikuri, pnevmat(ik)uri Zravas, gadacemis, reduqtoris Semsrulebe-

li meqanizmisagan Sedgeba. maTi marTva samarTavi pultidan xorcieldeba. 

amZravis avtomaturi dacva gadamettvirTvisagan 

specialuri damcavi mowyobilobebis saSualebiT samTo manqanis am-

Zravis saSiSi gadamettvirTvis warmoqmnis SesaZleblobis gamoricxva an 

gadamettvirTvis momentSi amZravis qselidan avtomaturi gamorTva. 

amwe 

eleqtrodenis, orTqlis, dizelis an Sigawvis ZravaTi aRWurvili am-

wevi mowyobiloba, romelic tvirTis awevasTan erTad horizontaluri mi-

marTulebiT saamqroSi an Ria ubanze mis gadasaadgileblad (gadasatanad) 

gamoiyeneben. a. aseve gamoiyeneba metalurgiuli sawarmos rogorc ZiriTad, 

ise damxmare saamqroebSi. a.-s klasifikacia xdeba tvirTamweobis, amZravis 

konstruqciis, daniSnulebisa da sxva niSnebis mixedviT. gavrcelebulia 

da eqspluataciaSia avtomaturi, avtomobiluri, badiuri, greiferiani, mag-

nitiani, magnitian-greiferiani, velosipeduri, zodsaxdeli, isriani, konso-

luri, koSkuri, koWuri, marwuxiani, zodsazidi, portaluri, sabruni, saker-

Zis, TaTebiani, sataci, xiduri, jaWviani, jojgina da sxva saxis amweebi. gan-

sakuTrebiT sapasuxismgebloa Txevadi liTonisa da widis saCamosxmo oru-

rikiani da samkaviani xiduri amweebi, romelTa tvirTamweoba meryeobs far-

To farglebSi. samTo-metalurgiuli warmoeba qveynis ekonomikis erT-erTi 

ZiriTadi sferoa. mrewvelobis yvela dargis ganviTarebisaTvis mZime mrew-

velobis es kompleqsi wiaRiseulis mopovebidan koqsqimiuri, aglosabrZme-

de, foladis, naglinis, milebis da sxva saxis liTonproduqciis warmoebi-

sas qveynis tvirTbrunvis naxevarze mets Seadgens. rusTavis metalurgiu-

li qarxana sruli davirTvis dros saqarTvelos rkinigziT Semosuli 700 

vagonidan yoveldRiurad clida 400 vagons da abarebda 250 datvirTuls 

da 150 cariels. madnis, wiaRiseulis amoRebidan, gamdidreba-gadamuSavebi-

dan sruli metalurgiuli ciklis warmoebisaTvis saWiroa uamravi satran-

sporto saSualeba, yvela tipisa da saxis 10-dan 500 tonamde tvirTamweobis 

amwe-satransporto manqana: rezinis saburavebiani, muxluxa, rkinigzisa da 

yvelaze sapasuxismgeblo, xiduri samkaviani da orurikiani, Txevadi liTo-

nis _ Tujis Camsxmeli da foladis saCamosxmo. meqanizmebis sirTuliTa 

da maxasiaTeblebiT gansakuTrebiT gamoirCeva CamtvirTavi manqanebi, rom-

lebic 15 t tvirTamweobiT jarTs tvirTaven foladsadnob RumlebSi da 

aqvT gadaadgilebis 7 maxasiaTebeli: xorTums abrunebs saaTis isrisa da 
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sawinaaRmdego mimarTulebebiT, atrialeben marTobul sibrtyeSi _ aswevs 

da daswevs mis bolos, gadaadgildeba nebismierad an relsebze Rumlebis 

gaswvriv. 

amwevi bagirebi 

amwevi danadgarebis ZiriTadi mniSvnelobis erT-erTi sapasuxismgeb-

lo elementia. arcerT elements ar sWirdeba imdeni yuradReba, ramdenic 

bagirs. saSaxto amwevi bagirebi Semdegnairad mzaddeba: jer erTnairi an 

ganxvavebuli diametris specialuri foladis mavTulebi koncentrul wre-

ebad igrixeba erTi centraluri mavTulis garSemo. ase dagrexili mavTu-

lis konas wna ewodeba. Semdeg wnebi, Tavis mxriv, erT an ramdenime Sred 

igrixeba liTonis, mcenareuli an xelovnuri boWkoebisgan dagrexili gu-

laris garSemo. gulars, pirvel rigSi, konstruqciuli daniSnuleba aqvs. 

garda amisa, organuli gulari gaJRenTilia zeTiT, bagirs icavs cveTisa 

Tu koroziisagan da mas ufro moqnils xdis. liTonis gulars iyeneben iS-

viaTad, dolze bagiris mravalSriani daxvevis dros. arsebobs ufro rTu-

li konstruqciis mravlwniani bagirebic. bagirebis klasifikacia xdeba Sem-

degi ZiriTadi niSnebis mixedviT: daniSnulebiT _ amwevi da kudisa; ganiv-

kveTis formiT _ mrgvali da brtyeli. mrgvalganivkveTiani bagirebi an 

wnebiania an wnebis gareSe (daxuruli konstruqciis bagirebi). wnis ganiv-

kveTi SeiZleba iyos mrgvali, ovaluri, samwaxnaga an brtyeli. brtyeli ba-

girebi mzaddeba oTxwniani mrgvali bagirebisagan, romlebic erTmaneTTan 

Sekrulia rbili mavTuliT. grexis mixedviT arsebobs paraleluri da jva-

redini. pirvelSi wnebi erTi mimarTulebiTaa dagrexili, xolo meoreSi _ 

erTmaneTis sawinaaRmdegod. 

amwevi danadgarebis dayvanili masa 

wertilovani masa, romelic Seyursulia damxvevi organos zedapirze 

da iseTive kinetikuri energia aqvs, rogoric mTel sistemas. 

amwevi danadgaris sakontrolo, sazomi da dacvis aparatura 

usafrTxo eqspluataciis uzrunvelsayofad yovel danadgars aqvs 

saTanado aparatura, romelic akontrolebs muSa reJimisaTvis damaxasia-

Tebel parametrebs da gvawvdis informacias maTi mdgomareobis Sesaxeb. 

am informaciis safuZvelze xdeba danadgaris marTva da muSaobis reJimis 

Secvla. Tu romelime parametri dasaSvebi farglebidan gamova, dacvis apa-

ratura axorcielebs avariul damuxruWebas. avariuli muxruWis CarTvis-

Tanave qselidan gamoirTveba amwevi Zrava. am aparaturas ganekuTvneba: siR-

rmis maCvenebeli _ gviCvenebs WurWlebis mdebareobas WaurSi, iZleva sig-

nals Senelebis dawyebis momentSi da WurWels icavs gadametawevisagan. am-

Jamad gamoiyeneba mxolod siRrmis selsinuri maCvenebeli. siCqaris sazomi 

gviCvenebs WurWlebis moZraobis siCqares da imavdroulad xazavs moZrao-

bis taqogramas. 

amJamad warmoeba uSvebs siCqaris ramdenime tipis eleqtrul sazoms, 

romlebic erTmaneTisagan mxolod konsturqciuli SesrulebiT gansxvavde-

bian. yvela maTganSi gadamwodad taqogeneratoria gamoyenebuli. gadamet-

awevisagan dacva usafrTxoebis wesebiTGaucileblad dublirebuli unda 

iyos. dacvas axorcielebs bolo amomrTvelebi, romelTa kontaqtebic dac-

vis wredSia CarTuli da maTi gaTiSva iwvevs avariul damuxruWebas. erTi 

bolo amomrTveli urnalzea damagrebuli da moqmedebaSi modis uSualod 
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WurWlisagan, meore ki ganlagebulia samanqano SenobaSi da masze moqmedebs 

siRrmis maCvenebeli. siCqaris gadaWarbebisagan dacva erT-erTi mniSvnelo-

vania. gadamwodad am releSi gamoiyeneba taqogeneratori, romelic Zravas-

Tan aris dakavSirebuli, ris gamoc misi Zabva brunvis siCqaris proporci-

ulia. Tu faqtiuri siCqare programulze 15 %-iT meti aRmoCndeba, amoqmed-

deba avariuli muxruWi. bagiris asrialebisagan dacva SeiZleba muSaobdes 

an amZravi Skivisa da bagiris siCqareTa, an maT mier gavlili manZilebis 

Sedarebis principze. rodesac es parametrebi tolia, Semdarebeli bloki-

dan gamomavali signali nulis tolia. am parametrebs Soris gansxvavebi-

sas Semdarebel blokSi gaCndeba gamomavali signali, romelic aamoqmedebs 

avariul muxruWs. dacvis wredSi anu saavario eleqtromagnitis wredSi 

mimdevrobiT CarTuli dacvis aparaturis kontaqtTagan erTis gaTiSvac ki 

avariul damuxruWebas iwvevs. 

amwevi danadgaris samuxruWo sistema 

amwevi danadgaris erT-erT yvelaze sapasuxismgeblo nawili, marTvisa 

da dacvis ZiriTadi elementi. muxruWi monawileobs siCqaris regulireba-

Si, pauzebis dros manqanas akavebs uZrav mdgomareobaSi, xolo avariuli 

reJimis dros swrafad amuxruWebs. samuxruWo sistemis ZiriTadi nawilebia: 

aRmasrulebeli organo, amZravi da marTvis aparatura. aRmasrulebeli or-

gano uSualod moqmedebs damxvev organoze. yoveli aRmasrulebeli orga-

no Sedgeba ori ZiriTadi elementisagan _ xundebisa da samuxruWo ferso-

sagan (an samuxruWo Skivisagan). ganviTarebuli Zalis mimarTulebis mixed-

viT aRmasrulebeli organoebi radialuri an RerZuli mimarTulebisaa. am 

ukanasknelSi masiuri samuxruWo Skivis an fersos nacvlad gamoiyeneba ga-

cilebiT ufro martivi samuxruWo disko (diski), amitom maT diskur muxru-

Webs uwodeben. radialur aRmasrulebel organoebSi xundebis gadaadgile-

ba SeiZleba iyos kuTxuri (e. w. moqanave aRmasrulebeli organoebi), an ga-

dataniTi (paraleluri gadataniTi aRmasrulebeli organoebi). 

amwevi manqana  

damxvevi organo, Zrava, reduqtori da samuxruWo sistema erTad.  

amwevi WurWlebi 

vertikaluri Waurebidan zidvis dros gamoiyeneba badia, gali da ski-

pi. SeiZleba Segvxvdes agreTve galisa da skipis kombinacia. daxril Waureb-

Si zidva xorcieldeba skipiT, galiT an vagonetiT. aris agreTve kombini-

rebuli saxalxo-satvirTo galebi. badia kasrismagvari WurWelia. gamoiye-

neba mxolod Waurebis gayvanisa da CaRrmavebisas. am dros misi saSualebiT 

xdeba yovelgvari tvirTis zidva. gali universaluri WurWelia. misi saSu-

alebiT SeiZleba yovelgvari tvirTis zidva da xalxis gadayvana. arsebobs 

arasayirao da sayirao galebi. es ukanaskneli icleba damcleli mrudebis 

saSualebiT. skipi gamoiyeneba mxolod margi tvirTisa da fuWi qanis zid-

visaTvis. itvirTeba miwisqveSa bunkerebis saSualebiT, romelSic Sedis sa-

yirao, daxrili gvirabi (bunkeri) da dozatori. daclis xerxis mixedviT 

arsebobs sayirao, gadasaxrelZariani da uZravZariani skipebi. 

amwe-satransporto manqanis mravalpoziciuri marTva 

amwe-satransporto manqanis asinqronuli Zravas releur-safexurova-

ni marTva, romelic gulisxmobs Zravas momentis safexurisebr cvalebado-
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bas siCqaris gadaxris funqciaSi. rotoris winaaRmdegobis sididis diskre-

tuli marTva xorcieldeba moZraobis yvela periodSi garda maqsimaluri 

siCqariT Tanabari moZraobis periodisa. 

anabeWdebi 

naglinis zedapiris defeqti fosoebis an Sverilebis saxiT, romle-

bic naglinis sigrZis gaswvriv perioduli TanamimdevrobiT meordeba da 

glinze arsebuli Rrmulis an amonaburcvis kvalia. 

anagleji 

naglinis zedapiruli defeqti _ dazianeba, romelic namzadis an zo-

dis zedapirze arsebuli bzariT, nakeciT an sxva saxis defeqtiT, agreTve 

meqanikuri mizeziTaa gamowveuli.  

analizatori 

liTonis an nakeTis makro- da mikrostruqturis gamosaxulebaTa kla-

sifikaciisa da geometriuli maxasiaTeblebis ganmsazRvreli xelsawyo, ro-

melic telexedvis, mikroskopisa da Sedegebis damuSaveba-gadmocemisaTvis 

eleqtronuli gamomTvleli manqanisagan Sedgeba.  

a. sacriani 

fxvieri masalebis granulometruli Sedgenilobis analizis cxavi, 

romelic sxvadasxva zomis nasvretebiani brtyeli sacrebisagan Sedgeba. 

analizi 

kvleva-Zieba, meTodi an procesi, romlis daniSnulebaa saanalizo 

obieqtis Sedgenilobis, mdgomareobisa da struqturis gansazRvra.  

a. airebisa 

SenadnobebSi, foladSi da sxva nivTierebebSi gaxsnili airebis Sem-

cvelobis ganmsazRvreli meTodebis erTobliobaa. 

a. aqtivaciuri 

nivTierebis xarisxovani da raodenobrivi Sedgenilobis ganmsazRvre-

li izotopuri analizi. 

a. gravimetriuli 

qimiuri raodenobrivi analizis meTodi, romelic gamosakvlevi niv-

Tierebis an misi qimiuri gardaqmnis produqtis masis zust gansazRvrazea 

damyarebuli. 

a. granulometriuli 

fxvieri masalis marcvlebis an naWrebis zomisa da raodenobis gan-

sazRvra dadgenili meTodebiT. xorcieldeba standartul nakreb kalibre-

bul sacrebSi gacriT. 

a. dilatometriuli 

sxvadasxva fizikuri zemoqmedebiT Senadnobisa da liTonis xazovani 

zomebis cvalebadobis gamokvlevisa da gansazRvris meTodi. 

a. eleqtrometriuli 

liTonebis, Senadnobebisa da sxva nivTierebebis fizikur-qimiuri Tvi-

sebebis gansazRvris meTodebis erToblioba, romlebic nivTierebaTa eleq-

tromaxasiaTeblebis cvlilebebzea dafuZnebuli. 

a. Termuli 

foladisa da Senadnobebis fazuri gadasvlebis temperaturis gansaz-

Rvris meTodi nimuSebis uwyveti gaxurebisa da gacivebis procesSi, rasac 



72 
 

Tan sdevs faruli siTbos STanTqma-gamoyofa, temperaturis monotonuri 

cvlilebidan gadaxrebis mdgomareobiT. 

a. Termul-gravimetriuli 

qimiuri raodenobrivi analizis meTodi, romelic temperaturis cvli-

lebis pirobebSi nimuSis masis zust gansazRvrazea dafuZnebuli. 

a. Tvisebrivi qimiuri 

qimiuri, fizikur-qimiuri da fizikuri meTodebis erToblioba, rom-

lebsac saanalizo nivTierebaSi Semavali elementebis ionebisa da qimiuri 

naerTebis identifikaciis mizniT iyeneben. 

a. izotopuri 

1. radioaqtiuri izotopebis daxmarebiT nivTierebaTa Sedgenilobisa 

da struqturis ganmsazRvreli analizi; 2. saanalizo nivTierebis izoto-

puri Sedgenilobis ganmsazRvreli analizi.  

a. kalorimetriuli 

masalebis siTbotevadobisa da siTbos gardaqmnaTa gansazRvris meTo-

di, romelic gaxurebis an gacivebis procesSi sxeulis mier gamoyofili 

energiis zust gazomvazea dafuZnebuli. 

a. kolorimetriuli 

SeRebil xsnarSi nivTierebis koncentraciis gansazRvris meTodi, 

romelic xsnaris mier STanTqmuli sinaTlis energiis zust gansazRvrazea 

dafuZnebuli. 

a. kurnakovis _ ixileT a. Termuli. 

a. magnitometriuli 

liTonebisa da Senadnobebis gamokvlevis meTodebi, romlebic maTi 

magnituri maxasiaTeblis gansazRvrazea damyarebuli. 

a. mineralogiuri _ ixileT a. petrografiuli 

a. petrografiuli 

madnebis, widebis, Steinebisa da sxva mineralogiuri Sedgenilobis 

mikroskopuli da vizualuri kvlevis meTodi, romelic morfologiuri 

Tvisebebis Seswavlazea damyarebuli. 

a. raodenobrivi qimiuri 

foladebSi, SenadnobebSi, widebSi, airebsa da sxva nivTierebebSi qi-

miuri elementebis, ionebis an qimiuri naerTebis SemcvelobaTa gansazRvris 

qimiuri da fizikur-qimiuri meTodebis erToblioba. 

a. rentgenspeqtruli 

nivTierebis SedgenilobaSi elementebis da maTi koncentraciis gan-

sazRvris meTodi rentgenis gamosxivebis speqtris saSualebiT. 

a. rentgenstruqturuli 

nivTierebis struqturis gamokvlevis meTodi saanalizo obieqtSi ren-

tgenis sxivebis gabnevisa da sivrceSi ganawilebis intensiurobis mixedviT. 

a. sacruli 

granulometriuli a., romelic sacrebis nakrebSi fxvieri masalebis 

gatarebaSi mdgomareobs; analizis Sedegebi calkeuli fraqciis procen-

tuli SemcvelobiT gamoisaxeba. 

a. sedimentaciuri 

granulometriuli a., romelic siTxeebSi an airSi nivTierebis nawi-

lakebis daleqvis siCqareTa sxvadasxvaobazea dafuZnebuli. Sedegebi gamo-

isaxeba integraluri da diferancialuri granulometriuli Sedgenilo-
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bis mrudiT. 

a. speqtruli 

nivTierebis qimiuri an izotopuri Sedgenilobis gansazRvris meTo-

di, romelic misi speqtris gamokvleva-Seswavlazea dafuZnebuli. 

a. teqsturuli 

rentgenstruqturuli analizis meTodi, romelic kristalSi kris-

talografuli orientirebis ganawilebis gamosavlenad gamoiyeneba. 

a. titrometruli 

raodenobrivi qimiuri analizis meTodi, romelic titrantis raode-

nobis gansazRvrazea dafuZnebuli da garkveuli komponentis urTierTqme-

debaze ixarjeba. 

a. fazuri 

kvlevis qimiuri, rentgenstruqturuli da sxva meTodebis erTobli-

oba, romelTa daniSnulebaa saanalizo masalaSi fazebis identifikacia 

da maTi raodenobrivi gansazRvra.  

a. fizikur-qimiuri 

liTonebis, Senadnobebis, widebisa da sxva nivTierebaTa Tvisebebis 

gamokvleva maTi mdgomareobis parametrebze (temperatura, wneva, koncen-

tracia da sxv.) damokidebulebis mixedviT. 

a. qimiuri 

nivTierebaTa da masalaTa qimiuri Sedgenilobis gansazRvris meTod-

Ta erToblioba; efuZneba qimiuri reaqciebis gamoyenebas. 

a. qromatografiuli 

qimiuri analizis meTodebis erToblioba, romlebic sxvadasxva sor-

bciuli procesis gamoyenebazea dafuZnebuli. 

analizuri kontrolis avtomatizebuli sistema 

sistema, romelic axdens marTvis obieqtis Sesaxeb informaciis Seg-

rovebas, dagrovebasa da gadacemas daqvemdebarebuli sistemebis kontro-

lis marTvas avtomatizebuli sistemis saTavo organosaTvis. 

analoguri 

gamomTvlel manqanasa da momxmarebels an or gamomTvlel manqanas 

Soris informaciis analogur formaSi gadacemis arxi. 

analoguri sidide 

uwyveti fizikuri sidide, romelic gadasawyvet amocanaSi cvlis sa-

wyis an mocemul sidides da masTan masStaburi TanafardobiTaa dakavSi-

rebuli.  

anarekli 

alqmedi metalurgiuli Rumlis (magaliTad, foladsadnobi, gamaxu-

rebeli da sxv.) raime elementidan (magaliTad, kamaris, ukana kedlis da 

sxv.) zedapiridan areklili sxivuri energia.  

anarTmi 

martenis an sxva foladsadnobi Rumlis qvedis erTi kvadratuli met-

ri farTobidan dRe-Ramis ganmavlobaSi warmoebuli foladis raodenoba 

(tonebSi). anarTmi Rumlis muSaobis erT-erTi ZiriTadi teqnikur-ekonomi-

kuri maCvenebelia.  
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anaceri 

1. metalurgiuli nedleulis naWrovnobis mixedviT daxarisxebis 

dros gamoyofili produqti, romlis zomebi saWiroze naklebia; 

2. fxvnilovani masalis fraqcia, romelic sacerze rCeba. 

angleziti 

 Pb(SO)4 TeTri an Ria ruxi feris minerali, tyviis ajaspi, romelic 

tyviis madania da mis gamosadnobad gamoiyeneba. 

angstremi 

sigrZis sazomi erTeuli (saxeli uwodes Svedi fizikosi angstremis 

pativsacemad). santimetris asmemilionedi nawili (10-8 sm); aRiniSneba Ǻ aso-
Ti, gamoiyeneba sinaTlis talRebisa da liTonebis kristalur gisosSi 

atomTSorisi manZilis gazomvisas. 

andaluziti 

aluminis silikati AℓO·Aℓ(SiO4), mwvane an ruxi feris sali minerali, 

romlis saxeli ukavSirdeba espaneTis provinciis saxels. gamoiyeneba maRal-

Tixamiwovani cecxlgamZle masalebis dasamzadeblad. a.-is sisale moosis 

skaliT aris 7,0...7,5, simkvrive _ 3100...3200 kg/m3. 

andeziti 

vulkanuri warmoSobis mTis muqi yavisferi, mkvrivi, mJavamedegi qani. 

gamoiyeneba samSeneblo masalad. a. saxelwodeba samxreT amerikis mTaTa 

sistemis andebis saxelidan momdinareobs. 

anTeba 

metalurgiul RumlebSi da sxva Tboteqnikur agregatSi saqSenis mo-

wyobilobaSi (sanTurebi, frqvevanebi da sxv.) saTbobis miwodebiT wvis sa-

wyisi operaciaa. 

anTebadoba 

maxasiaTebeli Tviseba, romelzec damokidebulia saTbobis CiraRdnis 

alis anTebis, gavrcelebis manZili, siCqare da intensiuroba. mag., mazuTTan 

SedarebiT bunebrivi airi ufro maRali anTebadobiT xasiaTdeba. 

anTimoniti 

stibiumiani mJavas marilebis saxelwodeba. mag., NaSbO2·3H2O _ natri-

umis a. metastibiumiani mJavas (HSbO2) marilia. a.-s uwodeben agreTve Sb2S3 

Sedgenilobis minerals, romelic stibiumis madnebis ZiriTadi Semadgene-

lia. ixileT stibiumovani madnebi. 

anTraceni 

berZnuli sityva, niSnavs naxSirs. zeTSi arsebuli anTracenuli nax-

Sirwyali, saidanac mas gamoyofen uferuli brWyviala furclebis saxiT, 

romlebsac axasiaTebs molurjo fluorescencia. anTracenuli zeTi, Tavis 

mxriv, qvanaxSiris fisis gamoxdis produqtia; gamoiyeneba anTraqinonisa 

da sxvadasxva saRebavis dasamzadeblad. 

anTraciti 

saukeTeso xarisxis qvanaxSiri, romelic brWyviala Savi ferisaa. xa-

siaTdeba maRali simkvriviT, eleqtrogamtarobiT, naxSirbadis maRali Sem-
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cvelobiT (89,5-96,5 %) da umaRlesi wvis siTboTi (TbounarianobiT) 32700- 

-34980 kj/kg (7800-8350 kkal/kg). iwvis ukvamlo susti aliT, araSecxobadia. 

gamoiyeneba saTbobad da naxSiris eleqtrodebis Secxobisas. 

anTraqinoni 

anTracenis daJangvis produqti, Znelad xsnadi yviTeli kristaluri 

nivTiereba. gamoiyeneba saRebavebis warmoebaSi. 

anizometri 

liTonebis, Senadnobebisa da sxva masalebis magnituri anizotropiu-

li cvlilebis gamzomi xelsawyo.  

 a. akulovisa 

magnitur velSi nimuSis gaxureb-gacivebis damatebiTi mowyobilobiT 

aRWurvili a. gamoiyeneba foladisa da Senadnobebis fazuri gardaqmnebis 

Sesaswavlad. 

anizoli 

qvanaxSiris fisis gadamuSavebis erT-erTi Txevadi produqti. 

anizotropia 

berZnuli sityva, niSnavs araTanabar, gansxvavebul Tvisebebs. anizot-

ropul masalas an garemos fizikur-meqanikuri Tvisebebi sxvadasxva mimar-

TulebiT gansxvavebuli aqvs. 

a. magnituri 

masalis an garemos sxvadasxva mimarTulebiT gansxvavebuli magnitu-

ri Tvisebebi. 

anizotropuli qanebi  

sxvadasxva mimarTulebiT gansxvavebuli meqanikuri, optikuri da sxva 

Tvisebebis qanebi. 

anihilacia 

raime nawilakisa da misi Sesabamisi antinawilakis gardaqmna sxva na-

wilak(eb)ad _ urTierTqmedebis Sedegad maTi mospoba anu gaqroba. anihila-

ciis magaliTia pozitronis gardaqmna or fotonad. liTonmcodneobaSi niS-

navs sxvadasxva niSnis dislokaciaTa gaqrobas maTi urTierTqmedebis Sede-

gad.  

anioni 

berZnuli sityva. niSnavs zeviT mimavals. a. uaryofiTad damuxtuli 

nawilakia, romelic eleqtrolizis dros dadebiTad damuxtuli eleqtro-

disaken moZraobs an abazanis dadebiT polusze _ anodze ileqeba. 

ankeri 

germanuli sityva. niSnavs Ruzas. is foladis an sxva masalisgan dam-

zadebuli kauWiani Reroa. foladisgan damzadebuli ankeruli WanWikebi 

rkinabetonis saZirkvelze liTonis svetebis, saglin(av)i dganebis, Carxebisa 

da sxva meqanikuri mowyobilobebis dasamagreblad gamoiyeneba. 

ankeruli samagri 

Reroebi (liTonis, xis, rkinabetonis an polimeruli betonis), rom-

lebic montaJdeba SpurebSi an WaburRilebSi da sxvadasxva meTodiT fiq-
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sirdeba qanebis fenaSi. ankeruli samagri saSualebas gvaZlevs, gavzardoT 

gvirabis (samTo gamonamuSevris) mdgradoba garemomcvel qanTa masivebis 

calkeuli Sreebisa da zonebis SekavSirebis Sedegad. 

ankerWanWiki  

samTo gvirabebis gasamagrebeli ankerWanWikebi iyofa masalisa da 

klitis formis mixedviT. masalis mixedviT arsebobs liTonis, rkinabeto-

nisa da xis ankerWanWikebi, klitis konstruqciis mixedviT _ gamWeqi da 

Rarian-soluri. 

anodi 

eleqtrolizuri abazanisa da sxva raime mowyobilobis eleqtrodi, 

romelic denis wyaros dadebiT polusTanaa SeerTebuli. 

a. nedli 

aluminis eleqtrolizuri abazanis gamouwvavi eleqtrodi. 

a. gamomwvari 

naxSirbadovani masalisgan damzadebuli anodi, romelmac gaiara ga-

mowvis stadia.  

a. TviTgamomwvadi 

naxSirbadiani masisgan damzadebuli anodi, romelsac garedan alumi-

nis furclis garsacmi aqvs gadakruli. aseTi anodis dakoqsva xdeba eleq-

trolizis abazanaSi. 

anodireba 

liTonis nakeTobebis zedapirze oqsiduri apkis Seqmna eleqtroliziT, 

romlis drosac nakeToba anodis rols asrulebs. am apkis sisqe 1-dan 200 

mkm-mde meryeobs da liTons koroziisagan icavs. 

anoduri batarea 

mSrali elementebisa an akumulatorebisagan Sedgenili batarea, rom-

lis daniSnulebaa eleqtronuli naTurebis anoduri wredis kveba mudmivi 

deniT. mSralelementebiani anoduri batareis Zabvaa 80 an 60 v. 

anoduri sxivebi 

dadebiTad damuxtuli ionebis nakadi, romelic airganmmuxtav milak-

Si airis eleqtronebiT ionizaciis Sedegad warmoiqmneba. a. s. dadebiTi 

niSnis Sesabamisad anodidan kaTodisaken miemarTeba. 

anoduri procesi 

eleqtrometalurgiaSi ganarCeven anoduri procesis or saxes: a) a. pro-

cesi xsnadi anodebiT; b) a. procesi uxsnari (araxsnadi) anodebiT. a. pro-

cesi xsnadi anodebiT anodis liTonis xsnarSi gadasayvanad gamoiyeneba. 

am process iyeneben Savi liTonebis eleqtrolizuri rafinirebisas. ano-

duri procesi uxsnadi anodebiT gamoiyeneba xsnarSi gaxsnili liTonebis 

kaTodze gamosayofad. 

anoliti 

anodis garSemo arsebuli eleqtroliti, kaTodisagan foriani tixriT 
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_ diafragmiT aris gamoyofili. mag., dauxalasebeli (dasaxalasebeli) nike-

lis eleqtrolizuri rafinirebis dros anoduri are kaTodurisagan gamo-

yofilia qsovili naWris diafragmiT, rac uzrunvelyofs sufTa nikelis 

gamoyofas kaTodze. 

anomalia 

berZnuli sityva, niSnavs araTanabars, raime normidan gadaxras, ka-

nonzomierebis darRvevas. 

a. magnituri 

dedamiwis qerqis romelime ubanze magnetizmis mkveTri cvalebadoba, 

rac magnetituri da titanmagnetituri madnebis mZlavri qanebis arsebobiT 

aris gamowveuli. magnituri a.-is magaliTebia kurskisa da zaporoJies rki-

nis madnis sabadoebiT gamowveuli magnetizmis mkveTri cvlilebebi. 

anor(T)iti 

CaO·Aℓ2O3·2SiO2 _ mindvris Spatebis jgufis minerali. saSemduReblo 

warmoebaSi gamoiyeneba eleqtrodis danafarebis dasamzadeblad. 

antigrafitizatori 

elementi, romelic winaaRmdegobas uwevs TujSi grafitizaciis pro-

cess da xels uwyobs karbidebis warmoqmnas; Zlieri antigrafitizatore-

bia: Mn, V, Ti, Gr da sxv. 

antikaTodi 

rentgenis milakis anodi. 

antikoroziuli dafarva 

ixileT monikeleba, moTuTieba, (mo)qromva da sxv. 

antipirogenebi  

nivTierebebi, romlebic winaaRmdegobas uwevs naxSiris aalebas, ane-

leben Jangvis process da ewinaaRmdegebian mis aalebaSi gadasvlas. maTi 

moqmedebis meqanizmi mdgomareobs SemdegSi: 

a) zRvars qvemoT amcireben alis temperaturas. imis gamo, rom alis 

Tbotevadoba Zalze mcirea, aalebis Tavidan asacileblad sakmarisia gaf-

rqveuli an Txevadi nivTierebis mcire raodenobis Setana. gansakuTrebiT 

Zlierad moqmedebs nivTierebaTa aerosuspenziebi, romlebic disociaciisa 

da aorTqlebis dros STanTqaven siTbos did raodenobas, Zalze 

efeqturia inertuli mtveri, Tu SesaZlebelia Seiqmnas mtvris mkvrivi 

Rrubeli; 

b) moqmedebs masalebze wvis procesSi, faravs maT zedapirebs da ewi-

naaRmdegeba maTTan Jangbadis modinebas. am mizniT gamoiyeneba qafebi da 

advildnobadi marilebi: natriumis silikati, soda, natriumis fosfati. 

antiferomagnetizmi 

nivTierebis magniturad mowesrigebuli mdgomareoba, romlis drosac 

kristaluri gisosis urTierTmezoblad ganlagebul kvanZebSi arsebuli 

atomebis an ionebis magnituri momentebi antiparaleluradaa orientirebu-
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li, rac obieqtis sust damagnitebas iwvevs. 

antiferomagniti 

nivTiereba, romelic neelis wertilze dabal temperaturebze anti-

feromagnituria. 

antifoni 

xmaurisgan individualuri dacvis saSualeba _ yurSi Casasmeli spe-

cialuri sacobi an xmaurSTamnTqmeli masalebisagan damzadebuli sayuri-

si.  

antifriqciuli Tujebi 

Tujebi, romlebic xaxunis mcire koeficientiTa da damakmayofilebe-

li cveTamedegobiT xasiaTdeba. a. T. burTulasakisrebis, milisebri da ma-

Ti msgavsi detalebis dasamzadeblad, agreTve brinjaos Secvlis mizniT 

SedarebiT msubuq pirobebSi eqspluataciis dros gamoiyeneba. a. T.-is cveTa-

medegobis gaumjobesebas iwvevs firfitovani grafitis maRali Semcveloba. 

detalis zedapirze gamosuli firfitovani grafiti iwvevs sapoxi zeTis 

Sekavebas, rac SezeTvas da cveTis Semcirebas uwyobs xels. a. T.-Si spilen-

Zis 2 %-mde Semcveloba daJangvisadmi winaaRmdegobas zrdis da cveTamede-

gobas aumjobesebs.  

antifriqciuli Senadnobebi 

manqana-danadgarTa moxaxune detalebisa da burTulasakisrebis dasam-

zadebeli Senadnobebi tyviis, kalis, spilenZis, aluminisa da TuTiis fuZe-

ebze. 

tyviis da kalis a. S. _ babitebi srialis maRali maCvenebliT, plas-

tikurobiTa da xaxunis mcire koeficientiT gamoirCeva. am Senadnobebis 

maRali antifriqciuli Tvisebebi maTi rbili fuZiTa da sali kristalebis 

SemcvelobiTaa ganpirobebuli. kalis fuZeze damzadebuli babitebis opti-

maluri Sedgenilobaa: 83 % Sn, 11 % Sb, 6 % Cu, xolo tyviis fuZeze gamod-

nobili babitebisa _ 65-75 % Pb, 6-16 % Sn, 14-16 % Sb, 2 %-mde Cd, 1 %-mde 

Ni, 1 %-mde As an 0,1 % Te. farTod gamoiyeneba ukalo tyviakalciumiani ba-

biti 0,8 % Na, 0,9 % Ca, 98,3 % Pb SedgenilobiT. 

SedarebiT mZime saeqspluatacio pirobebSi (maRali wneva da tempera-

tura) iyeneben Semdeg antifriqciul Senadnobebs spilenZis fuZeze: kalia-

ni, tyviiani da specialuri brinjaoebi. farTodaa gavrcelebuli tyviis Se-

nadnobebi, romlebSicaa 30-60 % Pb, 40-70 % Zn da zogjer, 2,5 % Ni. 
a. S. aluminis fuZeze babitebisa da kaliani brinjaos Semcvlelebia. 

zogi maTgani babitebTan SedarebiT ufro maRali daRlilobiTi simtkiciT 

xasiaTdeba. a. S. aluminis fuZeze xazovani gafarToebis maRali koefici-

entiT gamoirCeva, rac maTi uaryofiTi Tvisebebis maCvenebelia. cnobilia 

aluminis a. S. nikelTan (2,5 % Ni) da spilenZTan (8 % Cu). aluminis a. S. 

spilenZTan da siliciumTan, e. w. alkusini, romlis SedgenilobaSia 8 % 

Cu da 2 % Si, farTodaa gavrcelebuli. 

 TuTiis fuZeze damzadebuli a. S. SedarebiT dabali meqanikuri Tvi-

sebebiT da xazovani gafarToebis maRali koeficientiT gamoirCeva, amitom 
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maTi gamoyeneba mizanSeuwonelia 70 OC-ze meti temperaturis pirobebSi. Tu-
Tiis a. S.-is gamoyeneba SedarebiT msubuq pirobebSi, saxarato Carxebis, 

tumboebis, wnexebis burTul(a)sakirebis dasamzadebladaa rekomendebuli. 

farTodaa gavrcelebuli TuTiis a. S. Semdegi SedgenilobiT: 10 % Aℓ, 5 % 

Cu da 85 % Zn. zemoCamoTvlilTa garda, vercxlis fuZeze damzadebuli a. 

S. da sxvadasxva Tuji gamoiyeneba. 

anhidridi 

metaloidTa Jangeulebi, romlebic Seicavs Jangbads da wyalTan moq-

medebiT mJavebs warmoqmnis. a. magaliTebia: gogirdis anhidridi (SO3), fos-

foris anhidridi (P2O5) da sxv. a. mJavebis miRebis Sualeduri produqtia. 

aod-procesi (AOD-procesi, qarTulad _ aJg-procesi) 

 

rkalur RumelSi gamodnobili, 

didi raodenobiT qromisa da nikelis, 

agreTve 0,8-1,5 % naxSirbadis Semcveli 

koroziamedegi foladis Txevadi naxe-

varproduqtis 0,01 %-mde an masze da-

bal Semcvelobamde gaunaxSirbadoeba Jangbadis, neitraluri airisa da ar-

gonis SeqreviT konverteris qvedSi CamontaJebuli saqSenebidan. 

aorTqleba 

nivTierebis intensiuri gadasvla Txevadi mdgomareobidan airovanSi, 

rac mis mTel moculobaSi iwyeba duRilis saxiT im temperaturaze, romel-

zec misi orTqlis drekadoba gautoldeba wnevas siTxis zedapirze. garkve-

ul pirobebSi zogierTi nivTiereba (magaliTad, naxSirorJangi 5,28 at-ze 

naklebi wnevisas) myari mdgomareobidan pirdapir airovanSi gadadis. ixi-

leT sublimacia. 

aparati 

xelsawyo, mowyobiloba. metalurgiul agregatebSi gamoyenebuli 

xelsawyo-mowyobilobidan gavrcelebulia: 

a. gamosaxdeli 

distilaciis meTodiT Txevadi narevebis fraqciuli Sedgenilobis 

mixedviT gamomyofi aparati;  

a. konusuri Casayreli 

brZmedis CamtvirTavi mowyobiloba, romelic Sedgeba ori _ patara ze-

da da didi qveda konusebisagan, romelTa rigrigobiTi moZraobiT xdeba 

maTze dozirebulad moxvedrili sakazme masalebisa da saTbobi koqsis Cat-

virTva Rumlis sakerZeSi. 

80 t tevadobis aJg-konverteris 

(argon-Jangbaduri gaunaxSirbadoebis

konverteris) Wrilis sqema 
A–A. qSinuri sartyeli 3-5 qSiniT;

a. gamomwvari fisdolomituri aguri;

b. gazrdili xarisxis fisdolomitu-

ri aguri; g. gamomwvari dolomituri

aguri; d. fisdolomitis nateni masa.
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brZmedis procesis normalur msvlelo-

bas naWrovani kazmis _ aglomeratis, rkinis 

gundebis garda esaWiroeba am masalebis, li-

Tondanamatebis da, rac mTavaria, koqsis Cat-

virTva sakerZis Siga perimetrze dadgenili 

proporciuli gadanawilebiT. 

aRniSnuli teqnologiuri procesi xor-

cieldeba konusuri aparatis daxmarebiT, ro-

melic Sedgeba mcire da didi konusebisagan. 

es aparati CarTulia avtomatur reJimSi ski-

pis amwev meqanizmTan da miwodebul sakazme 

masalebsa da koqss mcire zeda da didi qve-

da konusebiT anawilebs brZmedis sakerZis 

mTel Siga perimetrze. 

konusebianis garda arsebobs firma 

"Paul Wurt"-is mier Seqmnili mbrunavRariani 

Casayreli aparati, romelic Sedgeba mimRe-

bi Zabris, airmamWidroebeli sarqvlis, xvi-

miris, kazmis saketisa da mbrunavi Rarisagan. 

 

 

 

 

 

 

a. mimwodebeli 

piligramuli dganis meqanizmi, romelic milis Semoglinvis proces-

Si samarTulisa da masris ukumoqceviT-gadataniT moZraobas uzrunvelyofs. 

a. rentgenisa 

liTonebisa da Senadnobebis defeqtoskopiis an rentgenstruqturuli 

analizis xelsawyo, romlis moqmedeba rentgenuli gamosxivebis konis ga-

moyenebazea dafuZnebuli.  

a. safantmtyorcni 

liTonis nakeTobaTa zedapirze xenjis mosacilebeli Tujis an fo-

ladis safantis msroleli mowyobiloba-danadgari. safantis gasrolas 

maRali siCqaris centridanuli rotori axorcielebs. 

a. Semobrunebisa 

glinebiani mowyobiloba _ armatura, romlis daniSnulebaa gasagli-

n(av)i calis erTi galidan meoreSi gadacema, agreTve ukumimarTulebiT gag-

linva. 

aparatura 

aparatebis erToblioba, mag., raime laboratoriis aparatura-mowyobi-

loba, saamqros an agregatis mowyobiloba, eleqtroqvesadguris aparatura, 

brZmedisa da foladsadnobi Rumlebis samarTavi pultis aparatura da 

sxv. 

aparaturis saimedooba 

aparaturis Tviseba, dadgenil farglebsa da droSi SeinarCunos yve-

konusuri Casayreli aparati 
1. skipi; 2. mimRebi Zabri; 3. mcire konusis mbru-

navi Zabri; 4. mcire konusi; 5. mbrunavi gamanawi-

lebeli; 6. didi konusi; 7. didi konusis Zabri.
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la saWiro parametri misi funqciebis Sesasruleblad mocemuli reJimisa 

da gamoyenebis pirobebSi. 

afeTqebis xerxebi 

arsebobs afeTqebis Semdegi xerxebi: cecxlovani, eleqtruli, eleq-

trocecxlovani, sadetonacio zonriTa da araeleqtruli (NONEL). 

apatiti 

berZnuli sityvaa, niSnavs Tavgzaabneuls. minerali, romelmac aRniS-

nuli saxelwodeba imis gamo miiRo, rom metad Znelia sxva msgavsi minera-

lebisgan misi gamorCeva. a. fosformJava kalciumia, romelic Seicavs fTor-

sa da qlors, gamoisaxeba formuliT _ (CaF,Cℓ)·Ca4(PO4)3. a.-s aqvs mwvane an 

molurjo mwvane feri da bzinva. moosis skaliT misi sisalea 5, xolo sim-

kvrive _ 3180-3210 kg/m3. a. kristaluri agebulebisaa, xSirad marcvlovani an 

mTlianic aris. a.-s iyeneben sasuqebis, superfosfatebis, fosforisa da fos-

formJavas dasamzadeblad, agreTve TujSi fosforis Sesatanad SeaqvT bo-

vis kazmSi. 

apki 

zogierTi liTonis nakeTobaTa zedapirze warmoqmnili Jangeulebis 

Txeli fena, romelic maT Semdgomi daJangvisagan icavs. magaliTad, atmos-

feruli Jangbadis zemoqmedebiT aluminis nakeTobis zedapirze Aℓ2O3-is 

fena warmoiqmneba.  

ap-procesi 

1. boyvSi Txevadi foladis cal-

keuli ulufebis CamosxmiT qimiurad 

erTgvarovani mravaltoniani zodis 

miRebis meTodi; 

2. foladis Rumelgare damuSave-

bis teqnologia, romelic rkaliT li-

Tonis gaxurebas, airfxvnilovani na-

revebiT gaqrevasa da malegirebeli 

danamatebisa da flusebis gamoyenebas 

iTvaliswinebs. procesis dasrulebis 

Semdeg ganJanguli foladi Seicavs 

araumetes ~0,005 % naxSirbadsa da 

araumetes 0,001 % fosfors. 

 

 

 

 

 

 

aradaSladi 

raime xelsawyos an samarjvis erTiani konstruqcia, ganuyofeli gar-

sacmiT, korpusiT, sadgriT.  

araerTgvarovneba 

Rumlis an cicxvis sxvadasxva nawilSi Txevadi foladis qimiuri Sed-

ap danadgaris sqema 
1. malegireblebisa da mdnobebis xvimire-

bi; 2. eleqtrodebi; 3. transformatori; 

4. fxvnilebis Sesafrqvevi qSini; 5. wida; 

6. liToni. 
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genilobisa da temperaturis araerTgvarovneba. cnobilia, agreTve, zodis 

kristaluri agebulebis zonaluri, dendrituli araerTgvarovneba. 

(ixileT Sesabamisi terminebis ganmartebebi). 

araTanabroba 

metalurgiul RumlebSi jarTis, fxvieri masalebis araTanabari Cat-

virTva qvedze an WrilSi araTanabari ganawileba, naglinis Wrilis sxva-

dasxva nawilSi glinebis wnevis araTanabari ganawileba da sxv. 

arakorozirebadi masalebi 

foladebi an Senadnobebi, romlebic ar ganicdis korozias, arakoro-

zirebad liTonebs miekuTvneba da antikoroziuli TvisebebiT xasiaTdeba. 

aralegirebuli masalebi 

naxSirbadiani foladebi da Tujebi, romelTa qimiur SedgenilobaSi 

malegirebeli elementebis Semcveloba legirebis zRvarze naklebia. ixi-

leT legireba. 

araliTonebi 

e. w. metaloidebi, qimiuri elementebi (gogirdi, naxSirbadi, azoti 

da sxv.), romelTa Jangeulebi mJava TvisebebiT xasiaTdeba, maSin, rodesac 

liTonebis Jangeulebs tute Tvisebebi aqvs. 

araliTonuri CanarTebi 

liTonebsa da SenadnobebSi araliTonuri nawilakebi (Jangeulebi, 

sulfidebi, silikatebi da sxv.). 

aramagnituri masalebi 

austenituri klasis uJangavi an zogierTi cveTamedegi foladi da 

koroziamedegi Tuji, feradi liTonebi da Senadnobebi, romlebic mcire 

magnituri SeRwevadobiT (µ<1,05) xasiaTdeba, maSin, rodesac magnituri 

foladebisa da Senadnobebis magnituri SeRwevadobis mniSvneloba aTi da 

asiaTasobiT erTeuliT ganisazRvreba. bolo wlebSi farTo gavrceleba po-

va manganumiT, qromiT, aluminiTa da SedarebiT mcire raodenobis nikeliT 

legirebulma aramagniturma foladebma. adre gamoyenebuli iyo nikelis di-

di raodenobis (18,5-21,5 %) Semcveli aramagnituri foladi. amJamad gamoi-

yeneba SedarebiT mcirenikeliani (7,5-9,5 %) da unikaluri meqanikuri Tvise-

bebis mqone unikelo aramagnituri manganumiani (13-18 % Mn) foladi _ gaT-

fildis foladi. 

aramadnuri masalebi 

metalurgiul teqnologiaSi (Tujis, foladis warmoeba) aramadnul 

damflusebel widawarmomqmnel masalebad gamoiyenebuli kirqva, kiri, boq-

siti, dolomiti, mlxobi Spati da sxv. 

aramdgradoba 

1. foladebis, Senadnobebis, xsnarebis, ceclxgamZle masalebisa da 

sxva nivTierebis mier gare pirobebis cvalebadobiT gamowveuli fizikur- 

-qimiuri, meqanikuri Tvisebebisa da struqturuli agebulebis SenarCunebis 

uunaroba; 
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2. manqana-iaraRebis, mowyobilobebisa da sxva samSeneblo konstruqci-

ebis meryevi, arasaimedo, aramdgradi mdgomareoba; 

3. teqnologiuri procesebisa da maTi parametrebis cvalebadoba, mi-

marTulebisa da sididis mniSvnelobis Secvla. 

aramedegoba 

manqana-iaraRebis, sxvadasxva saxeobis intrumentebis, liTonproduq-

ciis, cecxlgamZle masalebisa da sxva nivTierebebis mier fizikur-qimiu-

ri, meqanikuri da saeqspluatacio Tvisebebis adreuli dakargva (ixileT 

cveTamedegoba, Termuli medegoba da a. S.) 

aramnaToba 

zogierTi saTbobis (magaliTad, bunebrivi airis) uferuli aliT daw-

vis Tviseba (ixileT ali).  

araorientirebuli kristalebi 

zrdis upiratesi mimarTulebis armqone kristalebi, romlebic 

zodis qerqsa da centralur nawilSi warmoiqmneba. 

arasrulyofileba (naklovaneba) 

1. ama Tu im metalurgiuli teqnologiuri procesis uaryofiTi mxa-

re, ramac SeiZleba miRebuli liTonproduqciis an naxevarfabrikatis rai-

me defeqti an wuni gamoiwvios; 

2. metalurgiul teqnologiaSi gamoyenebuli sawyisi masalebis uar-

yofiTi Tvisebebi qimiuri Sedgenilobis, naWrovnebisa da sxva niSnis mi-

xedviT; 

 3. glinvis teqnologiis raime darRvevis Sedegad miRebuli liTon-

produqciis zomebis, profilisa da zedapiris sisufTavis xarisxis dar-

Rveva da gauareseba.  

arasaimedooba 

manqana-iaraRebis, xelsawyoebis, instrumentebis, mowyobilobisa da 

danadgarebis aranormaluri mdgomareoba, romelic kapitaluri SekeTebis  

maTi eqspluataciis, gamoyenebis SesaZleblobas gamoricxavs. 

arasteqiometriuli SenaerTebi 

cvladi Sedgenilobis individualuri qimiuri nivTierebebi. 

argentiti (vercxlis kriala) 

ixileT vercxlis madani. 

argoni 

ixileT inertuli airebi. 

argonrkaluri SeduRebis posti 

samuSao posti argonrkaluri SeduRebisaTvis. cvlad denze udnobi 

eletqrodiT momuSave mowyobilobis, xelsawyoebis da aRWurvilobis kom-

pleqsi, romelic aRWurvilia saSemduReblo transformatoriT, droseliT, 

oscilatoriT, balasturi reostatiT, cvladi da mudmivi denis ampermet-

rebiT, voltmetriT, eleqtrodis damWeri sanTuriT, dabali wnevis manomet-

riT, rotametriT, reduqtoriT, airis baloniTa da samuSao magidiT. gamo-

iyeneba SesaduRebeli areebis dasacavad atmosferos haerisagan. 
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ardometri _ ixileT pirometri. 

are 

1. raime xelsawyos, liTonproduqciis an sxva masalisa da nivTiere-

bis gamoyenebis zona; 

2. maRali temperaturis, wnevis, reaqcis, gamaxurebel RumlebSi li-

Tonis gaxurebis zonebi. 

areva 

1. or an ramdenimekomponentiani meqanikuri narevis miRebis procesi; 

2. Sedgenilobis gaTanabrebisa da degazaciis mizniT foladis an 

sxva liTonis gamdnari abazanis moZraobaSi moyvana xeliT, meqanizmiT an 

SeberviT; 

3. fxvieri sakazme masalebis narevis miRebis procesi. 

arekvla 

Cveulebrivi ruxi sxeulebisa da sarkis zedapiridan xiluli da siT-

buri sxivebis nawilis im garemoSi ukudabruneba-ukugdeba, saidanac sxivu-

ri nakadi vrceldeba. ama Tu im zedapiridan areklili sxivebis nakadis 

energiis SefardebiT am zedapirze dacemuli sxivebis nakadis energiasTan 

ganisazRvreba arekvlis koeficienti. 

areometri 

siTxis simkvrivis sazomi xelsawyo, qveda nawilSi tvirTis mqone da-

nayofebiani minis milaki. rac ufro naklebia siTxis simkvrive, masSi a. miT 

ufro Rrmad iZireba. areometris qveda nawilSi moTavsebulia Termometri. 

Tu gamosacdeli siTxis temperatura normalurisagan gansxvavdeba, maSin 

a.-is CvenebaSi Sesworeba SeaqvT.  

arTmeva _ ixileT anarTmi. 

armatura 

1. maRali simtkicis samSeneblo masala, samSeneblo-samontaJo kon-

struqciebis simtkicis mTavari elementi, romelsac SedarebiT naklebi 

simtkicis masalis an nakeTobis sxeulSi maRali mzidunarianobis misani-

Weblad aTavseben. gansakuTrebuli gavrceleba pova foladis armaturis 

mrgvali an perioduli profilis Reroebis gamoyenebam betonis konstruq-

ciebsa da Tujis sxmulebSi; 

2. manqanis, aparatis, Rumlisa Tu sxva mowyobilobis im samarTavi, sa-

meTvalyureo, momsaxurebis sxvadasxva damxmare nawilis, xelsawyos, samar-

jvisa da sxva detalis erTobliobis zogadi dasaxeleba, romelic ar aris 

mocemuli manqanis an mowyobilobis ZiriTadi nawili, magram uzrunvelyofs 

maT swor muSaobas (mag., sxvadasxva saxis milsadeni, saketi, sarqveli, wyal-

sazomi, eleqtruli naTuris samagri, masTan denis mimyvani da naTuris da-

zianebisagan damcavi mowyobiloba da sxv.). 

daniSnulebis mixedviT ganarCeven: 

a. glinebisa 

saglin(av)i dganis detalebi, kvanZebi da mowyobilobani, romelTa da-

niSnulebaa glinebisadmi naglinis miwodeba-mimarTva, misi kalibrSi gaCe-

reba da erTi kalibridan meoreSi gadacema-gadatrialeba da sxv. 
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a. wyalgayvanilobisa 

sarqvlebi, Camketebi, onkanebi, wyalmzomebi, manometrebi da sxv. 

 a. Rumlisa 

konstruqciuli elementebi da detalebi, saTbob-sawvavi mowyobilo-

ba, gamacivebeli da konstruqciis gamaZlierebeli kvanZebi da sxv. 

a. saqvabis orTqlgayvanilobisa 

manometrebi, Termometrebi, wyalmzomi milakebi, wnevis mzomebi, uku-

sarqvlebi, Camketebi da sxv.  

a. eleqtroganaTebisa da eleqtronikuri 

naTurebi, WaRebi, avtomaturi damcvelebi da maTi dafebi, gamomrTve-

lebi, masrebi, eleqtrofiwlebi da sxv. 

armaturiT aRWurvili airsadeni 

airis transportirebisaTvis saWiro mowyobiloba, romelic umetes 

SemTxvevaSi Sesabamisi armaturiT aRWurvili milgayvanilobebis qsels 

warmoadgens. 

armko-rkina 

martenis fuZe RumelSi armko-procesiT gamodnobili rkina. masSi mi-

narevebis Semcveloba ar aRemateba 0,1 %-s da maRalxarisxovani foladis 

misaReb kazmad gamoiyeneba. armko-rkinas eleqtroteqnikaSi iyeneben Tu his-

terezis gavlenis Semcireba da narCeni magnetizmis minimaluri mniSvnelo-

baa saWiro. 

armko-procesi 

1. gansakuTrebuli Tvisebebis mcirenaxSirbadiani foladis miRebis 

procesi. a. p. xorcieldeba martenis fuZe RumelSi. procesis gansakuTre-

bulobaa rkinis madnis sistematuri damateba da widaSi rkinis oqsidebis 

maRali Semcveloba (47 % FeO), dnobis cxeli mimdinareoba, racsaSualebas 

iZleva liToni gadaxurdes likvidusis zemoT 80-100 OC-iT da gamoSvebis 

win foladis temperaturam miaRwios 1600-1620 OC-s. Jangbad-konvertoruli 

procesis ganviTarebis Semdeg a. p.-ma dakarga mniSvneloba. 

2. WaSvur (Saxtur) RumlebSi madnidan Rrublovani rkinis miRebis pro-

cesi aRmdgeni airis (68,3 % H2; 20,2 % CO) gamoyenebiT, romelic miiReba bu-

nebrivi airis orTqliT konversiis meTodiT. bunebrivi airis maRali xar-

jis gamo a. p. ganviTareba ver pova. 

arsenidi  

liTonTan dariSxnis naerTi. 

arsenikumi ixileT dariSxani. 

arsenopiriti 

dariSxnis almadani _ FeAsS Sedgenilobis minerali 

artaxi ixileT bandaJi. 

arteziuli auzi  

miwisqveSa wneviani wylebis auzi sinklinuri agebulebis teqtonikur 

struqturaSi. rogorc wesi, uWiravs struqturis didi moculobebi. 
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arteziuli wylebi 

miwisqveSa plasturi wylebi. isini imyofeba wnevis qveS da cirkuli-

rebs wyalSeRwevad qanebSi. 

arqimedes kanoni 

hidro- da aerostatikis ZiriTadi kanoni. arqimedes kanonis Tanaxmad, 

siTxeSi (an airSi) CaZirul sxeulze moqmedebs amomgdebi Zala, romelic 

mimarTulia vertikalurad zeviT, ricxobrivad sxeuliT gamoZevebuli 

siTxis (an airis) wonis tolia da modebulia sxeulis CaZiruli nawilis 

moculobis simZimis centrSi. 

arSia 

Turquli sityva. foladis an sxva Senadnobebis makro- an mikros-

truqturis Sesaswavlad aRebul nimuSze-Slifze arSiad ganlagebuli 

suraTi _ gamosaxuleba, romelic mikroskopSi calkeuli struqturuli 

Semadgenlis an araliTonuri CanarTebis erT zolad isinjeba. cnobilia 

e. w. feritis arSia. 

arxi 

1. trapeciuli (iSviaTad marTkuTxa) formis, mcire ganivikveTis 

Ria samTo gvirabi. arsebobs dasazveri, sadrenaJo, wyalSemkrebi, 

wyalsarini da reliefuri wylis damWeri arxebi; 

2. informaciis gadacemisaTvis gankuTvnil mowyobilobaTa 

erToblioba. 

asamuSavebeli 

rekonstruqciis an remontis Semdeg eqspluataciaSi gasaSvebi Rume-

li, agregati, danadgari manqana an sxva mowyobiloba. 

asanTi (amnTebi, falia) 

metalurgiuli Rumlebis Srobis mizniT airis, mazuTis an sxva saxe-

obis sanTurebis, frqvevanebis an sxva saTbob-sawvavi mowyobilobis anTe-

bisaTvis cecxlis mcire zomis alis miwodeba.  

asafeTqebeli qselis montaJi 

eleqtruli qselis an sadetonacio zonris gamarTva (montaJi). maT-

Tan Sesabamisi TanamimdevrobiTi moqmedeba, muxtis mierTeba. 

asaqcevi 

orliandagiani gvirabis monakveTi, romelic orive mxridan Semosaz-

Rvrulia saliandago asaqcevi isriT. 

asea-nibi-procesi 

(ASEA, NIBI _ SvedeTis firmebis saxelwodeba) _ uJangavi foladebis 

sferosebri fxvnilebiT gafrqveuli civi izostatikuri dawnexiTa da Sem-

dgomi cxeli eqstruziiT milebis, milisebri da sxva nakeTobebis damza-

debis xerxi.  

asea-skf-procesi 

(ASEA, SKF _ SvedeTis firmebis saxelwodeba) _ orstendian vakuumcicx-

vian danadgarSi foladis Rumelgare damuSavebis kombinirebuli xerxi, ro-

melic liTonis legirebas, gaxurebas, araliTonuri CanarTebisa da airebisa-
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gan gawmendas iTvaliswinebs. pirveladi agregati ASEA-SKF Seiqmna 1965 wels 

q. xeleforses (SvedeTi) qarxanaSi�SKF-foladi. es agregati rkalur Rumel-

Tan kompleqsSi mniSvnelovnad zrdis mwarmoeblurobas. mag., 80-toniani ag-

regatis gamoyenebisas sadnobi Rumlis mwarmoebluroba izrdeba 35-40 %-iT, 

xolo eleqtroenergiisa da eleqtrodebis xarji 1 tona foladis sawar-

moeblad 557-dan 474 kilovat-saaTamde mcirdeba. 

asea-stora-procesi 

(ASEA, STORA _SvedeTis firmebis saxelwodeba) _ sainstrumento (sa-

iaraRo) foladebis fxvnilebisagan nakeTobaTa damzadebis xerxi, romelic 

hidrostatSi sferuli fxvnilebis winaswar wnexasa da Semdgom cxel 

izostatikur dawnexas moicavs.  

asimetria 

simetriis arqona an misi darRveva (ixileT cikli da ciklis asimet-

riis koeficienti). 

asinqronuli manqana 

cvladi denis eleqtruli manqana, romlis rotoris kuTxuri siCqare 

ar emTxveva statoris gragnilebSi gamavali cvladi (Cveulebriv, samfazi-

ani) deniT Seqmnili magnituri velis kuTxur siCqares da damokidebulia 

datvirTvaze. moqmedebis principi dafuZnebulia eleqtromagnitur urTi-

erTqmedebaze mbrunav magnitur velsa da rotoris gragnilebSi am deniT in-

ducirebul cvlad dens Soris. gamoiyeneba metalurgiuli qarxnis sagli-

n(av)i saamqroebis samanqano darbazebSi. 

askangeli 

cecxlgamZle bentonituri Tixis saxelwodeba lanCxuTis raionis so-

fel askanas saxelis mixedviT.Ggamoiyeneba foladis, Tujis sadnob-samsxme-

lo saamqroebSi, keramikuli, Rvinis gawmendisa da sxva samuSaoebisaTvis. 

askaniti 

bentonituri Tixebis saxesxvaoba, romelTa sabado-karieri mdebare-

obs lanCxuTis raionis sofel askanas teritoriaze da amitomac ewoda as-

kaniti. aris wminda dispersuli beidelitisa da montmorilonitis narevi. 

a. maRalaqtiuri adsorbenti, romelic zeTebidan da sapoxebidan saRebav 

pigmentebs intensiurad STanTqavs.  

aspiratori 

1. atmosferuli haeris eleqtrogamtarobis sazomi xelsawyo;  

2. gamomwovi mowyobiloba, romelic qimiuri Sedgenilobis gansasaz-

Rvrad airs meore xelsawyos gadascems; 

3. mowyobiloba, romlis daniSnulebaa mtvris Semcveli haeris an aire-

bis gamowova-gamodena raime agregatidan an mtvriani Senoba-nagebobidan. 

aspiracia 

sawarmoo saventilacio sistemis meSveobiT gamonabolqvi airebis, 

mtvrisa da sxva mavne nivTierebebis maTi warmoqmnis adgilidan mocileba- 

-ganiavebis procesi teqnologiuri mowyobilobis an instrumentis muSao-

bisas, masalebis CatvirTva-gadmotvirTvisas da a. S. xorcieldeba proeq-

tiT gaTvaliswinebuli saventilacio danadgarebiT, aparaturiT, damonta-
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Jebuli saventilacio sistemiT.  

asrialeba 

marcvalTSorisi sriali liTonis plastikuri deformaciisas, rac 

vlindeba mezobeli marcvlebis SefardebiT gadaadgilebaSi maTive saz-

Rvrebis gaswvriv, upiratesad, maRaltemperaturuli cocvadobisa da zep-

lastikurobis dros.  

atacebuli (mitacebuli, watacebuli) 

Txevad foladSi airis buStulebiT an araliTonuri CanarTebiT mi-

erTebuli da liTonidan widaSi asimilirebuli airebis an araliTonuri 

CanarTebis garkveuli raodenoba.  

atestacia 

moqmedebaTa erToblioba specialistis kvalifikaciis donis gansasaz-

Rvrad, damoukideblad misi konkretul samuSaoze daSvebis SesaZleblo-

bis dasadgenad. 

astigmatizmi 

aberacia, romlis drosac wertilis gamosaxuleba mTavar optikur 

RerZze ar mdebareobs da mikroskopSi elifsis forma aqvs. 

astroloi 

TuTiis fuZeze damzadebuli maRallegirebuli Senadnobi, Seicavs 

qroms, kobalts, molibdens, titans, aluminsa da cirkoniums. gamoirCeva 

maRali mxurvalmtkiceobiTa da koroziamedegobiT. 

atmosfero 

1. dedamiwisa da zogierTi sxva planetis airovani garsi. mSrali at-

mosferuli haeri Sedgeba azotis (78,08 %), Jangbadis (20,95 %), argonis 

(0,94 %), naxSirorJangisa (0,03 %) da sxva airebis (umniSvnelo raodenobis, 

sul 0,01 %) narevisagan; 

2. wnevis ganzomilebis erTeuli. erTi a. tolia wnevisa, romelsac 

aviTarebs vercxliswylis svetis 760 mm an 1,033 kg/sm2. erTi teqnikuri at-

mosfero Seesabameba wnevas, romelic 1 kg/sm2-is tolia. wylis svetis 10000 

mm 1 teqnikur atmosferos Seesabameba; 

3. airovani garemo, romelSic liTonebisa da sxva masalis damuSave-

ba xdeba. 

a. airovani aqtiuri 

reaqciaSi Sedis masSi Setanil liTonebTan da masalebTan. 

a. aRmdgen(el)i 

iwvevs liTonebis Jangeulebis (oqsidebis) aRdgenas.  

a. gaiSviaTebuli 

atmosferulze naklebi wnevis airovani garemo. 

a. damJangavi 

atmosfero, romelic masSi arsebuli liTonebisa da nivTierebebis 

daJangvas iwvevs. 

a. damcveli 

xelovnurad Seqmnili atmosfero, romelic liTonebs airovani koro-

ziisagan icavs. 
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a. egzoTermuli 

kontrolirebadi a., romelic naxSirwyalbadiani airebis arasruli 

wvis Sedegad damatebiTi siTbos gamoyenebis gareSe miiReba. 

a. endoTermuli 

kontrolirebadi a., romelic naxSirwyalbadiani airebis katalizuri 

daSliT an maTi arasruli wvis Sedegad damatebiTi siTbos gamoyenebiT 

miiReba. 

a. kontrolirebadi 

gansazRvruli aRmdgeni da damJangavi Tvisebebis garemo. 

a. kotrelisa 

Zvris sibrtyeSi dislokaciebis garSemo ganlagebuli Canergvis ato-

mebis gazrdili koncentraciis are, romelc arTulebs dislokaciebis ga-

daadgilebas. pirvelad aRwerili iqna britaneli fizikosi da metalurgis 

alan kotrelis mier da misi saxeli daerqva. 

atomTSorisi manZili 

rkinis an sxva liTonebis kristaluri gisosis (mesris) atomTSorisi 

manZili. mag., rkinis kuburi gisosis (mesris) atomSorisi manZilia 2,86-3,56 Å. 

aqedan 2,86 Å unaxSirbado α-rkinisaTvis, xolo 3,56 Å _ γ-rkinisaTvis. 

atomi 

berZnuli sityvaa, niSnavs ganuyofels. qimiuri nivTierebis umciresi 

nawilaki, romelic me-20 saukunemde ganuyoflad iTvleboda. Tanamedrove 

mecnieruli gansazRvriT atomi aris rTuli sistema, romelic Sedgeba da-

debiTad damuxtuli birTvisa da mis garSemo moZravi eleqtronebisagan. 

atomis birTvi rTuli agebulebisaa da protonebisa da neitronebisagan 

Sedgeba. 

a. kvanZTaSorisi 

kristaluri mesris kvanZebs Soris ganlagebuli atomi. 

a. minarevi 

Senadnobis ZiriTad komponentTan myari xsnaris warmomqmneli sxva qi-

miuri elementis atomi. 

a. Canergvisa 

ZiriTadi komponentis kristaluri gisosis (mesris) kvanZebs Soris gan-

lagebuli minarevi atomi, romelic Canergvis myar xsnars warmoqmnis. 

a. Canacvlebisa 

minarevi atomi, romelic ZiriTadi komponentis kristaluri gisosis 

kvanZebSi ganlagebul atoms enacvleba da Canacvlebis myar xsnars warmoq-

mnis. 

atomguli 

atomis Siga centraluri nawili, romelSic misi masis TiTqmis mTli-

ani raodenobaa Tavmoyrili. atomgulis zomebia 10-12_10-13 sm, rac atomis zo-

masTan SedarebiT asiaTasjer naklebia. atomguli Sedgeba protonebisa da 

neitronebisagan, romelTa sruli jamuri ricxvi elementis atomur wonas 

gansazRvravs. protonebis ricxvi birTvSi misi dadebiTi muxtis sididesa 

da periodul sistemaSi elementis atomis nomers gansazRvravs. 

TiToeuli atomis birTvs aqvs kavSiris gansazRvruli energia, rome-
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lic birTvis calke nawilebad daSlisaTvis saWiro energiis tolia. atom-

guls aqvs moZraobis raodenobis rogorc meqanikuri, ise magnituri momenti.  

atomgulis nawilakebs Soris mizidulobis birTvuli Zalebi, xolo 

protonebs Soris ganzidvis eleqtruli Zalebi moqmedebs. birTvuli Zale-

bi sididiTa da moqmedebis mokle radiusiT gamoirCeva (10-13 sm). 

atomuri nomeri 

mocemuli elementis rigiTi nomeri periodul sistemaSi, romelic 

neitraluri atomis nebismier doneze arsebuli eleqtronebis ricxvis 

tolia. 

atomuri wona 

elementis minimaluri woniTi raodenoba, romelic Sedis mis mier 

warmoqmnil nivTierebaTa molekulaSi. ganarCeven absolutur da fardo-

biT a. w. 

a. w. absoluturi 

qimiuri elementis erTi atomis wona. 

a. w. fardobiTi 

ricxvi, romelic gviCvenebs, mocemuli elementis atomis masa ram-

denjer metia Jangbadis masis 1/16 nawilze.  

a. w. elementisa 

ganisazRvreba mZime nawilakebis ricxviT, romlebic mis birTvs Sead-

gens. 

atritori 

ramdenime sxvadasxva gvaris fxvnilovani masalis danawevrebis, Sere-

visa da aglomeraciis danadgari _ vertikaluri doli, romlis SigniT niC-

biani Semrevi brunavs. gamoiyeneba sxvadasxva komponentis ultrawvrili 

fxvnilovani narevebis dasamzadeblad. 

austeniti 

naxSirbadis myari xsnari rkinis waxnagdacentrebul kubur anu gama 

(γ) modifikaciaSi (ixileT alotropia). gama-rkinaSi, naxSirbadis garda, 

sxva malegirebeli qimiuri elementebic SeiZleba iyos gaxsnili. austeniti 

araferomagnituria. is Cveulebriv naxSirbadian foladebSi feritis, cemen-

titis da maTi mikromeqanikuri narevis _ perlitis kritikul Ac1 tempera-
turaze metad gaxurebis Sedegad miiReba. nikelis, manganumis damateba 

amcirebs foladis gardaqmnis temperaturebs. 

nikelis jgufis elementebis (Ni, Co, Mn, C, N) gavleniT austenitis ar-

sebobis are rkina-naxSirbadis diagramaze imdenad gafarToebulia, rom 

vrceldeba oTaxis temperaturamde da miiReba mdgradi austenituri struq-

turis (austenituri klasis) foladebi. 

naxSirbadiani da legirebuli foladebis wrTobis Semdeg struqtu-

raSi met-naklebi raodenobiT yovelTvis rCeba narCeni austeniti, romlis 

gardaqmna martensitsa da perlituri ojaxis struqturebSi mimdinareobs 

moSvebis Sedegad. 

foladSi 0,5-0,6 %-ze meti naxSirbadis Semcvelobisas malegirebeli 

elementebis gavleniT martensituli gardaqmnis damTavrebis temperatura 

nulze dabalia. aseTi foladebis wrTobis Semdeg struqturaSi martensit-
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Tan erTad gvaqvs narCeni austenitic, romelic miT metia, rac ufro daba-

lia temperatura. narCeni austeniti amcirebs foladis sisales. mis gasaz-

rdelad mimarTaven siciviT damuSavebas, risTvisac iyeneben mSral yinuls 

_ myar naxSirorJangs (-78,5 OC) an Txevad azots (-196 OC). sxva uaryofiTi 

temperaturebis uzrunvelsayofad siciviT dasamuSavebeli masalis namza-

debs aciveben mSrali yinulisa da Rvinis spirtis narevSi an Rvinisspirti-

an WurWelSi, romelsac aciveben Txevadi azotis abazanaSi. 

nawrTob swrafmWrel foladSi narCeni austeniti 30 %-mdea. is 500-600 OC 
temperaturaze moSvebisas gardaiqmneba martensitad, rac Zalian zrdis fo-

ladis sisalesa da Tbomedegobas. 

austenitizacia 

austenituri struqturis warmoqmnis procesi foladebis kritikuli 

temperaturis zeviT gaxurebis Sedegad. 

austenituri foladi 

foladi, romlis mikrostruqturac oTxis temperaturaze austenitu-

ria. a. f. gamoirCeva maRali dartymiTi siblantiTa da cveTamedegobiT. 

erT-erTi aseTi foladi, romelSic aris 18 % Cr, 8 % Ni da 0,2 % C, wrTobis 

Semdeg maRali koroziamedegobiTa da plastikurobiT xasiaTdeba. 

austenituri klasis foladi _ ixileT austenituri foladi. 

ausformingi 

foladis dabaltemperaturuli Termul-meqanikuri damuSaveba; moicavs 

600-500 OC-mde gadacivebuli austenitis plastikur deformacias momdevno 

wrTobiT. amiT yalibdeba martensituli an beinituri struqtura, rac aum-

jobesebs foladis Tvisebebs. maqsimaluri simtkicis misaRebad deformaci-

is xarisxi maRali (80-90 %) unda iyos. vinaidan simtkicis gazrda iwvevs 

plastikurobis Semcirebas, amitom aseTma damuSavebam (dTmd) farTo gavrce-

leba ver pova. 

afeTqeba dayovnebiT 

drois garkveul SualedSi (dayovnebis intervali), erT an ramdenime 

jgufSi, aseve asafeTqebel rigebSi feTqebadi nivTierebis Tanamimdevruli 

afeTqeba. afeTqebiTi dayovneba miiRweva milakebis zonaris sigrZis regu-

lirebiTa da araeleqtruli afeTqebis saSualebis (NONELI) gamoyenebiT. 

afeTqeba mimarTuli 

afeTqebis meTodi qanis gamoyraze, romelic uzrunvelyofs afeTqe-

buli masis gadaadgilebas mocemuli mimarTulebiT. gamoiyeneba qanis tix-

rebis, qanis nayari kaSxlebis, damWreli tranSeebis Sesaqmnelad. 

afeTqeba ucecxlo 

qanebis dangrevis xerxi inertuli airebis (kardoqsi), SekumSuli hae-

ris (aerdoqsi) an wylis orTqlisa da inertuli airebis (hidroqsi) erTob-

livi moqmedebiT. 

afeTqebiT SeerTeba 

meqanikuri SeduRebis saxe, romlis drosac SeerTeba xorcieldeba 

afeTqebisas swrafad moZravi nawilakebis dajaxebis Sedegad. 
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afeTqebiTi samuSaoebi  

feTqebadi nivTierebis meSveobiT qanis an sasargeblo wiaRiseulis 

mongrevisa da daqucmacebisaTvis Sesrulebuli samuSao. feTqebadi nivTie-

rebis muxtis ganlagebis, formisa da sididis mixedviT gamoiyeneba 

afeTqebis Semdegi meTodebi: gare muxtisa, saSpure, qvaburi, kameruli, sa-

WaburRile muxtebisa. 

afeTqebis impulsi 

mudmivi denis impulsis minimaluri mniSvneloba, romlis drosac 

xdeba eleqtroamaaleblis aaleba. 

afeTqebis radiusi 

feTqebadi nivTierebis muxtis mimdebare mkvriv garemoSi afeTqebis 

Sedegad warmoqmnili udidesi manZili feTqebadi nivTierebis centridan 

yvelaze metad daSorebul Ria zedapiramde, sadac isev SeimCneva afeTqe-

bis damangreveli moqmedeba. 

afeTqebis saSualebani  

muxtis asafeTqebel saSualebebs ekuTvnis kafsul-detonatori, eleq-

trodetonatori, cecxlgamtari zonari, sadetonacio zonari, cecxlis mo-

sakideblebi, piroteqnikuri damyovnebeli da araeleqtruli asafeTqebeli 

(NONELI). 

afeTqebis seismuri moqmedeba 

afeTqebis Sedegad dangrevis zonis sazRvrebs gareT wonasworobidan 

gamoyvanili myari garemos rxevebis gadasvla drekad seismur talRaSi. 

afeTqebis talRa 

feTqebadi nivTierebis afeTqebis Sedegad garemoSi warmoqmnili gazi-

sa da mtvris gaumWviri SemaSfoTebeli gansakuTrebuli vulkaniseburi for-

ma, romlis drosac aRiZvreba naxtomiseburad mzardi wneva, misi Tanmxle-

bi kumSvis, gaxurebisa da nivTierebis moZraobis siCqaris elviseburi gaz-

rda. am garemoSi afeTqebis keris maxloblad warmoiqmneba uZlieresi dar-

tymiTi talRa, romlis gavrcelebis siCqare aRemateba bgeris gavrcelebis 

siCqares. 

afeTqebis qvabulis (Zabris) radiusi  

afeTqebis Sedegad miwis zedapirze warmoqmnili Zabris formis qvabu-

ri nangrevi. misi moqmedebis Sefaseba xdeba gamoyris efeqtiT anu afeTqebis 

moqmedebis maCvenebliT, romelic ganisazRvreba Zabris fuZis radiusis Se-

fardebiT umciresi winaRobis xazTan. 

afeTqebis xerxi  

feTqebadi nivTierebis afeTqebis xerxebis erToblioba iseTi saSua-

lebebis gamoyenebiT, romlebic mocemul momentSi uzrunvelyofen afeTqe-

bis usafrTxoebas, dagegmili TanamimdevrobiT. 

afinaJi 

narevebisagan ganTavisuflebisa da gancalkevebis gziT maRali sisuf-

Tavis keTilSobili liTonebis miRebis procesi. 
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afrakeba 

glinvis, Termuli damuSavebisa da sxva saxeobis teqnologiuri pro-

cesebis reJimis darRvevis Sedegad warmoqmnili liTonproduqciisa da li-

TonnakeTobaTa dabreca, romelic specialur dganebze damatebiT gaswore-

bas iTxovs. 

afski 

daJangvis Sedegad foladebis, Senadnobebisa da zogierTi feradi li-

Tonis nakeTobaTa zedapirze warmoqmnili Txeli fena.  

a. amorfuli Txeli 

Txeli a., romelsac oTaxis temperaturis pirobebSi mouwesrigebeli 

badis msgavsi an mWidro (mkvrivi) struqtura aqvs. 

a. Txeli 

raime masalis sisqis fena 0,001-dan ramdenime mikrometramde, romelic 

liTonis, naxevargamtarebis an dieleqtrikis zedapirze specialuri teq-

nologiiT ipoxeba. aseTi a. farTod gamoiyeneba mikroeleqtronikaSi, ga-

moTvliT, kosmosur da kriogenul teqnikaSi, optikaSi, optikur eleqtro-

nikasa da atomur mrewvelobaSi. 

a. zeTxeli 

epitaqsiuri Txeli, 0,001-0,01 mkm sisqis a., romelsac specialuri teq-

nologiiT amzadeben, rac, Tavis mxriv, fenis sisqis Sedgenilobasa da cve-

Tamedegobas uzrunvelyofs. 

a. epitaqsiuri Txeli 

Txeli a., romelsac ZiriTadad kristaluri agebulebis nakeTobasTan 

aqvs koherentuli an nawilobrivi koherentulobis zRvari. 

a. magnituri Txeli 

feromagnituri liTonis an Senadnobebisagan damzadebuli a., romelic 

eleqtronuli gamomTvleli manqanebis logikuri elementebisa da maxsov-

robis ujredebis dasamzadebel teqnologiaSi gamoiyeneba. 

a. monokristaluri Txeli 

monokristalis struqturis Txeli fena, romelic Seicavs disloka-

ciebs, SefuTvis defeqtebs, oreulebs (mrCoblebs) da xSirad substruqtu-

riT xasiaTdeba. 

a. mravalfenovani Txeli 

Txeli a., romelic ramdenime sxvadasxvagvari masalis zedapirze fe-

nebad aris datanili sasurveli Tvisebebis miRebis mizniT. 

a. oqsiduri 

liTonis an naxevargamtaris nakeTobebis daJangvisagan damcavi a., ro-

melic am masalebis Jangeulebisagan Sedgeba. am a.-is sisqe SeiZleba icvle-

bodes molekulebis ramdenime diametridan ramdenime aTeul milimetramde. 

oqsiduri afski sxvadasxva tipis SeiZleba iyos. esenia: xenji _ zedapiru-

li oqsiduri (Jangeulisgan Sedgenili) afski, romelic warmoiqmneba masa-

lis gaxurebisas da Sedgeba koroziis produqtebis nawilobriv SeWidebu-

li fenebisgan;  Jangi _ zedapiruli oqsiduri (Jangeulisgan Sedgenili) af-

ski, romelic warmoiqmneba damJangav garemoSi da Sedgeba koroziis pro-

duqtebis nawilobriv SeWidebuli fenebisgan; JRaloba _ mineralis an fo-

ladis Txeli zedapiruli Sris (fenis) Wreli (nairferovani), xSirad ci-
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sartyelasebri Seferiloba, romelic mkveTrad gansxvavadeba masalis Zi-

riTadi moculobis Seferilobisagan;  lurji afski _ warmoiqmneba fola-

dis zedapirze garkveul (gansazRvrul) pirobebSi mowvis Sedegad; aseT 

mowvas ewodeba lurji mowva _ foladis furclis gaxureba Ria RumelSi 

gardaqmnis garkveul (gansazRvrul) temperaturamde da haerze gaciveba, 

ris Sedegadac  foladebis sisale mcirdeba, xolo maT zedapirze Cndeba 

naJangis mocisfro afski. 

a. polikristaluri Txeli 

liTonuri an araliTonuri polikristalis struqturis Txeli af-

ski. warmoiqmneba 78,5 OC-ze naxSiroJangis (mSrali yinulis) an -196 OC-ze 
Txevadi azotis areSi. 

aqati 

qalcedonis saxesxvaobis minerali. xasiaTdeba Txeli (10 mkm-mde) sxva-

dasxvanairad Seferili koncentruli fenebis mravaljeradi monacvleobiT. 

mineralogiuri (moosis) skaliT misi sisalea 6,5-7. gamoiyeneba sxvadasxva 

teqnikuri nakeTobis dasamzadeblad, aseve _ mxatvruli nakeTobis qvad. 

aqroladebi 

saTbobis gaxurebisa da Termuli daSlis Sedegad gamoyofili aire-

bi. rac ufro metia aqroladebis Semcveloba saTbobSi, miT ufro maRalia 

misi kaloriuloba da aalebis unari. aqroladebis raodenobas masis pro-

centuli wiliT gansazRvraven. 

aqromatuli 

obieqtivi, romelSic qromatuli aberacia srulad, xolo  sferuli 

nawilobriv aris gamosworebuli sinaTlis ori sxvadasxva sigrZis talRi-

saTvis anu speqtris ori ferisTvis. 

aqtivatori 

qimiuri elementi an nivTiereba, romelic qimiuri reaqciebisa da sxva-

dasxva teqnologiuri procesis intensifikacia-daCqarebas iwvevs. mag., mad-

nebis flotaciis procesSi a. mineralebis dasvelebadobas aumjobesebs da 

sxv. 

aqtivacia 

gareSe zemoqmedebiT sxvadasxva fizikur-qimiuri procesis intensifi-

kacia _ daCqareba procesis parametrebisa da misi stabiluri mdgomareobis 

SecvliT. mag., masalis struqturis defeqturobis gazrdiT misi gardaqmnis 

procesis intensiurobis zrdas aRweven. 

a. liTonebisa 

liTonis zedapiris damcavi qimiuri an eleqtroqimiuri damuSaveba-da-

farva adheziis unaris gazrdis mizniT. 

a. mineralebisa 

mineralebis momzadeba-damuSaveba ufro sruli flotaciis Casatareb-

lad. 

a. feTqebadi 

afeTqebis energiis moqmedebiT fxvnilovani masalebis aqtivacia. 

aqtiuroba 

ganarCeven ramdenime saxes a.-is: 
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a. zedapiruli 

nivTierebis unari, adsorbciis Sedegad Seamciros zedapiruli daWi-

muloba. a. Casma koncentraciis magier idealuri xsnarebis fizikuri an qi-

miuri wonasworobis gantolebebSi SesaZlebels xdis maT gamoyenebas rea-

luri xsnarebisaTvis. a. udris koncentraciis namravls koeficientze, ro-

melic iTvaliswinebs realuri sistemebis gadaxras idealuri pirobebisa-

gan, romlebsac, Tavis mxriv, gansazRvravs molekulaTSorisi urTierTqmede-

bebi. ionur xsnarebSi es gadaxrebi mniSvnelovnad didia. xsnarebis gan-

zavebis kvalobaze aqtiurobis koeficienti erTs uaxlovdeba, xolo aqti-

uroba koncentracias utoldeba. sxvanairad a. SeiZleba ganisazRvros, ro-

gorc xsnaridan nivTierebis gamoyofis miswrafeba. 

a. koroziuli 

nivTierebis an elementis Tviseba, liTonze moaxdinos koroziuli ze-

moqmedeba, rac garemos agresiulobis maCvenebliTaa ganpirobebuli. 

a. flotaciuri mineralis zedapirisa 

mineralis Tviseba, wyalTan da flotaciis reagentebTan moqmedebisa, 

romelic am mineralis nawilakebis haeris buStulebisadmi TviTnebur Se-

webebas gansazRvravs. 

a. fxvnilisa 

fxvnilis unari, wnevisa da temperaturis zemoqmedebiT Seamciros Ta-

visufali zedapiri, rac Secxobisas Cajdomisa da gamkvrivebis sididiT 

ganisazRvreba. 

aqtiniumi (Ac) 
perioduli sistemis III jgufis elementi. aqtiniumi rbili movercxlis-

fro TeTri liTonia, romelic anaTebs sibneleSi da wyalTan reagirebs 

wyalbadis gamoyofiT. misi saxeli momdinareobs berZnuli sityvidan akti-

ons, rac qarTulad sxivs niSnavs. is aRmoCenilia a. debernis mier pariz-

Si 1899 wels uranis fisovani narCenebis gadamuSavebisas. aqtiniumis izo-

topebis ricxvi, birTvuli izomerebis CaTvliT, 26-ia, maTi izotopuri ma-

sebis diapazonia 210-232. 
227Ac-is yvela izotopi radioaqtiuria. 228Ac anu mezoToriumi II aqti-

nium-uranul radioaqtiur rigSia. orive aRmoCenilia bunebaSi. pirveli 

maTganis naxevrad daSlis periodia 21,77 weli. gamoiyofa urbilesi β-nawi-
lakebi da nawilobriv _ α-nawilakebi (1,2 %). 227Ac izotopis ramdenime mi-
ligrami radiumis neitronebis dasxivebiT iqna miRebuli: 

−

→
β

γ
wT41

227226 ),( RanRa 227Ac 

mezoToriumi II Sedis Toriumis rigSi, misi naxevrad daSlis perio-

dia 6,13 sT. iSleba β-nawilakebis gamoyofiT. 

elementebis periodul sistemaSi aqtiniumis rigiTi nomeria 89, ato-

muri masa _ 227. 

aqtiniumis dnobis temperaturaa 1050
 0C, duRilisa _ 35900C, simkvrive 

10060kg/m3, xolo Tbogamtarobis koeficienti _ 12 vt/m. kristaluri meseri 

waxnagdacentrebuli kubis tipisaa. 

aqtiniumi bunebaSi ar gvxvdeba. mas element radonis (22Rn) neitrone-
biT dabombvisas iReben. radioaqtiurobis gamo toqsikuria. adamianis or-
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ganizmsa da msoflio okeaneSi misi Semcveloba nulovania, miwis qerqSi 

ki kvalis saxiTaa. aqtiniumis ZiriTadi wyaroa: 
235U-is daSlis produqti, 

romlis Semcveloba uranis madnebSi 0,2 · 10-6 %-is tolia.  

aqtiniumis miReba 
225Ac-is kvaluri raodenoba neptuniumis rigis wevria. aRmoCenilia ura-

nisa da Toriumis madnebSi. is 233U-is daSlis produqticaa, romelsac didi 

raodenobiT iReben reaqtor-gamamravleblebSi neitronebiT Toriumis dasxi-

vebiT (ix. Th da U). wyalSi
227Ac-is zRvruli dasaSvebi dozaa 3·10-6 mkkiuri/ml, 

4·10-12 mkkiuri/sm3 haerSi. 0,01 mkkiuri adamianisaTvis sasikvdiloa.  

Toriumis sxvadasxva nawilakebiT dabombvis Sedegad miRebul iqna aq-

tiniumis sxva 16 izotopi, romlebic gamoirCeva naxevrad daSlis mokle 

periodebiT. maT Soris yvelaze xangrZlivi arsebobiT xasiaTdeba 225Ac (10 
dRe), 226Ac (29 sT; β-). 

aqtiniumis K, L, M da N garsebis Sevsebisas eleqtronuli struqtura 

Semdegnairia: 5s25p65d106s26p66d17s2
.es struqtura Seesabameba lanTanis homo-

lizis samvalentian elements. 

aqtiniumis qimiuri Tvisebebi 

aqtiniumis qimiuri Tvisebebi Zalian hgavs lanTanis qimiur Tvisebebs. 

is Zalian eleqtrodadebiTi elementia. lanTanTan SedarebiT ufro Zlie-

ri fuZe TvisebebiT gamoirCeva, vinaidan misi ionuri radiusi ufro didia 

da Seadgens 1,1. aqtiniumi iseTsave araxsnad marilebs warmoqmnis, rogor-

sac lanTanoidebi: hidroJangeulebs, fToridebs, fTorsilikatebs, karbo-

natebs, oqsalatebs, fosfatebsa da sxv. 

aqtiniumis izotopebi 

aqtiniumis yvelaze mniSvnelovan izotops 227Ac didi xnis ganmavlo-

baSi uranis madnebidan iRebdnen. radioaqtiuri wonasworobis pirobebia 

Ac/U=2·10-10, maSin, rodesac MsThII/Th Toriumis rigSia mxolod 5·10-14. es 
amoReba Zlier Sromatevadia, vinaidan aqtiniumis es madnebi Seicavs iSvi-

aT miwaTa liTonebis narevs, saidanac Sesabamisi SenaerTebis daleqviT 

mas fraqciuli kristalebiT an ufro martivi kaTionuri gacvliTi 

meTodiT _ kompleqswarmomqneli xsnaris Semdgomi gamorecxviT 

gamoacalkeveben. zogierT procesSi aqtiniumi gamocalkevdeba 

lanTanisagan, xolo sxva SemTxvevebSi lanTanis Semdeg miiReba. Tumca 

lanTanoidebis ormagi nitritebis fraqciuli kristalizebis dros 

magniumTan an manganumTan aqtiniumi ar gamocalkevdeba lanTanis win 

pirvel fraqciaSi, piriqiT, koncentrirdeba neodimsa da samariums Soris. 

es anomalia jerjerobiT axsnili da bolomde Seswavlili ar aris. 

amJamad aqtiniumis miRebisTvis upiratesia radiumis neitronebiT 

dasxivebis meTodi. 

minarevebis Semcveli liTonuri aqtiniumi orive gziT miligramobiT 

miiReba an liTiumis aorTqlebiT fToridebis aRdgenisas 10000C-ze meti 
temperaturis pirobebSi, an qloridis aRdgeniT kaliumis orTqliT moqme-

debisas 3500C temperaturaze.  

aRdgena 

1. atomis, molekulisa da ionis mier eleqtronis mierTebis procesi, 
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rasac Tan sdevs daJangvis xarisxis Semcireba; 

2. liTonebis Jangeulebis, qloridebisa da sxva SenaerTebisagan Jan-

gbadis, qlorisa da sxva elementis warTmeva, madnebidan ki aRmdgenTa 

daxmarebiT imave elementebis ZiriTadi elementebisagan mocilebaa. 

ganarCeven aRdgenis Semdeg saxeobebs: 

a. aluminTermuli 

liTonebis Jangeulebis aRdgena aluminiT, rasac Tan siTbos mniS-

vnelovani raodenobiT gamoyofa axlavs (ixileT aluminTermia). 

a. ganmeorebiTi 

brZmedis Rumlis wvis fokusis areSi Txevadi Tujidan daJanguli si-

liciumisa da manganumis aRdgena Tujisa da widis am aridan qvemoT gada-

adgilebis Semdeg. 

a. erToblivi 

ramdenime liTonis Jangeulebis erTdrouli aRdgenis mimdinareobis 

procesi.  

a. iribi 

brZmedis procesis aRdgeniTi reqcia, romlis drosac rkinis 

Jangeulebis Jangbadi aRmdgen airs uerTdeba. 

a. kaToduri 

eleqtrolizis procesi, romelsac safuZvlad udevs raime liTonis 

zedapiris meore liToniT eleqtroqimiuri dafarva. kaTodis funqcias 

dasafaravi liToni asrulebs. 

a. katalizuri 

aRdgena, romlis ganviTarebis procesSi reaqciis produqtebSi 

katalizatorebi Cndeba, romlebic aCqarebs aRdgeniT process, aRdgeniT 

narevSi katalizatorebi specialurad SeaqvT. 

a. karboTermuli _ ixileT karboTermia. 

a. liTonTermuli 

1. aqtiuri liTonebis moqmedebiT da siTbos didi raodenobis gamo-

yofiT oqsidebidan an sxva SenaerTebidan liTonis aRdgenis procesia; 

2. ixileT liTonTermia. 

a. silikoTermuli 

1. siliciumSemceli masalebis moqmedebiT Jangeulebidan liTonebis 

aRdgena, rasac Tan mniSvnelovani raodenobis siTbos gamoyofa sdevs. 

ufro mkafio, TvalnaTvlivi magaliTia foladis dnobisas RumelSi, sadac 

jer siliciumi iJangeba _ iwvis, SemdegM_ manganumis didi raodenoba, rac 

Txevadma Tu civma Tujma da jarTma Seitana abazanaSi, xolo liTonis 

gadnobis Semdeg temperaturis matebasTan erTad wididan garkveuli 

raodenobiT manganumis aRdgena xdeba;  

2. ixileT silikoTermia. 

aRdgenadoba 

Tviseba, romelic liTonTa Jangeulebis aRdgenis siCqares gansazRvrul 

donemde axasiaTebs. 

aRmavali saventilacio nakadi  

samTo gvirabebSi qvemodan zemoT moZravi haeris nakadi. 
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aRmdgen(el)i 

1. nivTiereba an qimiuri elementi, romelsac Jangva-aRdgenis reaqci-

ebis mimdinareobisas eleqtronebis gacemis unari aqvs; 

2. elementi an reagenti, romelsac liTonebis SenaerTebisagan Jan-

gbadis warTmevis unari aqvs. 

aRmavali samTo gvirabi  

vertikaluri an daxrili samTo gvirabi, romelic gayvanili fenis 

aRmavlobiT da gamoiyeneba ganiavebisaTvis, xalxis gadasaadgileblad, 

qanis an sasargeblo namarxis CamosaSvebad, masalebisa da mowyobilobebis 

gadasazidad, energiisa da wylis misawodeblad da dazverviTi samuSaoe-

bis gansaxorcieleblad. 

aRmarTze SeduReba 

avtomaturi rkaluri SeduReba qveda mdebareobaSi (pirapira, kuTxu-

ri, navuri), romlis drosac nakeris gaswvrivi RerZi horizontalur zeda-

pirTan qmnis ramdenimegradusian kuTxes da saSemduReblo abazana qvevi-

dan zeviT gadaadgildeba. am dros saSemduReblo abazanis rkalidan Txe-

vadi liTonis gamodineba gavlenas axdens Cadnobis formaze da amcirebs 

mis siganes (Cadnobis formaze analogiur zemoqmedebas axdens eleqtro-

dis daxris kuTxe ukan SeduRebisas). es wesi ZiriTadad gamoiyeneba flu-

sis qveS SeduRebisas. 

aRWurviloba 

metalurgiuli agregatebis, Rumlebis, dganebisa da sxva mowyobilo-

bis sxvadasxva saxeobis armatura, sakontrolo sazomi xelsawyoebi da 

damxmare manqana-iaraRebi. 

aRWurviloba teqnologiuri 

teqnologiuri aRWurvilobis saSualebebi, damatebuli teqnologiur 

mowyobilobebze gansazRvruli teqnologiuri procesis nawilis Sesrule-

bisaTvis. teqnologiuri aRWurvilobis magaliTebs miekuTvneba: mWreli 

iaraRebi, Stampebi, samarjvebi, pres-formebi, modelebi, sayalibe formebi 

da a. S. 

aSoreba 

profilaqtikuri RonisZiebiT raime arasasurveli movlenis warmoq-

mnis ganviTarebis, pirobebis gamosworeba an uvnebelyofa. mag., liTonpro-

duqciis wunis Tavidan acileba, aSoreba, dagegmili profilaqtikuri re-

montebiT agregatis SesaZlo avariuli gaCerebis Tavidan acileba da sxv. 

aSreveba 

daRlilobiTi cveTis dros xaxunis zedapiridan masalis aqercvla. 

aCqareba 

fizikuri sidide, romelic axasiaTebs wertilis siCqaris Secvlis 

siswrafes, romelic tolia siCqaris cvlilebis fardobisa drosTan, rom-

lis ganmavlobaSic moxda es cvlileba. 

acetileni _ (C2H2)  

gaujerebeli naxSirwyalbadebis umartivesi warmomadgeneli sammagi 
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kavSiriT (HC≡CH) uferuli, susti sunis mqone airi, miiReba kalciumis kar-

bidze wylis moqmedebiT. a. narevi haerTan (5-80 %) feTqebadia. Jangbadis na-

kadSi iwvis didi raodenobis siTbos gamoyofiT, rasac iyeneben liTonebis 

Wrisa da SeduRebis teqnologiaSi. a. ZmarmJavas misaRebi sawyisi produqtia. 

mas iyeneben agreTve gamxsnelebis diqlor- da triqloreTilenis misaRebad. 

a. mraval liTonTan e. w. acetilenidebs warmoqmnis, romlebic maRali feT-

qebadi TvisebebiT xasiaTdeba da gamoiyeneba detonatorebad. a. misaRebad 

iyeneben acetilenis generatorebs, romlebic warmoebis sxvadasxva dargSi 

farTodaa gavrcelebuli. 

acetilen-Jangbaduri Wra 

Jangbaduri Wra, romlis drosac masalis gaxurebisa da WrisTvis saw-

vavad acetileni gamoiyeneba. 

acetoni _ CH3HOCH3 
dimeTilketoni, e. w. ketonebis umartivesi warmomadgeneli. a. uferu-

li siTxea duRilis temperaturiT 56,2 OC. a. wyalSi, spirtSi, eTerSi da 

sxv. nebismieri TanafardobiT ixsneba. a. miiReba xis, simindis, kaWaWisa da 

sxvadasxva sinTezuri masalis mSrali gamoxdiT. a. cximebsa da fisebs 

kargad xsnis. a. gamoiyeneba ukvamlo denTis, acetaturi abreSumis warmoe-

baSi da qimiuri mrewvelobis sxva dargSi. 

acileba ixileT aSoreba. 

aweva 

ama Tu im metalurgiuli teqnologiuri procesis parametrebis, 

nedleuli masalebisa da liTonproduqciis meqanikuri Tvisebebis poten-

cialis, Zabvisa da sxv. gazrda.   

awevis intensiuroba  

minimaluri dinamikuri Zalis (e. i. samkuTxa taqogramis SemTxvevaSi) 

fardoba saSualo ZalasTan. 

awyoba 

1. nakeTobis Semadgeneli nawilebis SeerTeba; 

2. metalurgiuli Rumlebis, dganebis, insturmentebisa da sxva 

damxmare mowyobilobis wesrigSi moyvana muSaobis reJimis parametrebis, 

geometriuli zomebisa da formis Sesabamisi teqnikuri pirobebis, 

standartebisa da muSa instruqciebis moTxovnaTa dacviT. 

a. arasruli urTierTSenacvlebiT 

zomaTa jaWvis Camketi rgolis saWiro sizustis miRweva arasruli 

urTierTSenacvlebis xerxiT. 

a. morgebiT 

zomaTa jaWvis Camketi rgolis saWiro sizustis miRweva morgebis xer-

xiT. 

a. regulirebiT 

zomaTa jaWvis Camketi rgolis saWiro sizustis miRweva regulirebis 

xerxiT. 

a. sruli urTierTSenacvlebiT 

zomaTa jaWvis Camketi rgolis saWiro sizustis miRweva sruli urTi-
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erTSenacvlebis xerxiT. 

a. jgufuri urTierTSenacvlebiT 

zomaTa jaWvis Camketi rgolis saWiro sizustis miRweva jgufuri ur-

TierTSenacvlebis xerxiT. 

axleCa 

Termuli dartymebis Sedegad cecxlgamZle masalebis, kerZod, fo-

ladsadnobi Rumlis kamaris qrommagnezituri an magnezitqromituli agu-

ris cveTis maCveneblis saxeoba. am maCvenebels auaresebs foladis dnobis 

procesebTan, dnobis periodebTan dakavSirebuli zemoaRniSnuli aguris 

gadaxureba-gadacivebis Sedegad temperaturis cvalebadobiT gamowveuli 

kamaris Siga zedapiris perioduli fenovani CamoSla-axleCa. 

afuxfuxeba 

liTonis abazanis dnobisa da dayvanis periodebSi SemCneuli ZiriTa-

di madnuri an wminda duRili, romlis intensificireba abazanaSi myari, 

Txevadi an airovani (Jangbadis) damJangvelis miwodebisas xdeba. a. xels 

uwyobs foladis degazacias da araliTonuri CanarTebis (maT Soris air-

ovnis) amotivtivebas da Semcirebas abazanis mTel moculobaSi iseve, ro-

gorc liTonis qimiuri Sedgenilobisa da temperaturis gaTanabrebas. 

ajaspi 

zogi orvalentiani liTonis sulfatis (anu gogirdmJavas zogierTi 

marilis) kristalhidratebis (wylis Semcveli kristalebis) saerTo teq-

nikuri saxelwodeba. miiReba liTonebisa da maTi Jangeulebis qimiuri ur-

TierTqmedebiT gogirdmJavasTan. 

gaxurebisas yvela saxis ajaspi kargavs wyals da gardaiqmneba higros-

kopul marilebad, romlebic advilad ierTeben wyals da amitom wylis 

warTmevis saSualebad gamoiyeneba. mag., spilenZis a.-s gaxureba spirtisa-

gan wylis mocilebis saSualebaa (ixileT angleziti). 

ajaspi somxuri sityvaa, niSnavs Sav saRebav miwas, sulxan-sabas mixed-

viT `miwalebi~ hqvia. 

a. TuTiisa 

ZnSO4·7H2O TuTiis sulfatis kristalhidrati, uferulia da kargad 

ixsneba wyalSi. 

a. nikelisa 

(NiSO4·7H2O) gamoiyeneba galvanoteqnikaSi Savi liTonebis nakeTobebis 

antikoroziuli dafarvisaTvis.  

a. rkinisa 

(FeSO4·7H2O) melanteriti orvalentiani rkinis sulfatis kristal-

hidrati. is Ria mwvane ferisaa da wyalSi advilad ixsneba. bunebaSi piri-

tis daJangviT warmoiqmneba.  

a. spilenZisa 

(CuSO4·5H2O) gamoiyeneba spilenZis sxvadasxva naerTis misaRebad, 

sasoflo-sameurneo kulturebis mavneblebTan brZolis saqmesa da galva-

noteqnikaSi. 

ajaspis zeTi 

koncentrirebuli gogirdmJava (90,5 -92,5 %). 
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b 

babiti _ ixileT antifriqciuli Senadnobebi. 

bagiri 

specialuri markis sabagire foladis mavTulebisagan mrgvalwnuli, 

samkuTxedis, marTkuTxedis, brtyeli, ovaluri da sxva formis grexili 

wnulebisaganaa damzadebuli, romlebic ganlagebulia xraxnuli an para-

leluri mimarTulebiT. centraluri gulari xelovnuri boWkos, an mcena-

reuli bagiria, ris gamoc sabagire liTonis mavTulebis wnuli kargad mu-

Saobs. gaWimvaze maRali simtkiciT, moqnilobiT, RunvadobiT da drekado-

biT gamoirCeva. b. amzadeben sxvadasxva organuli da araorganuli boWko-

sagan. gamoiyeneba amwe-satransporto manqanebSi. 

bagirgzis sayrdenebi 

mzaddeba foladis an rkinabetonisagan. sabagiro gzebze dasaSvebia 

xis sayrdenebis gamoyenebac. sayrdenze damagrebulia bunikebi da gorgo-

laWebi. uZravi (mzidi) bagiri eyrdnoba buniks, moZravi _ gorgolaWebs. Cqa-

rosnul gzebze amuSavebisa da damuxruWebis periodSi Cndeba mzidi bagi-

ris rxevebi. maT Casaqrobad sayrdenze damagrebulia rxevis tvirTiani an 

zambariani Camqrobebi. 

bagiris mtkice da zRvruli sigrZe  
bagiris mtkice iseTi sigrZea, romlis drosac saSiS kveTSi dasaSvebi 

datvirTva mxolod misi sakuTari wonaa. zRvruli sigrZe iseTi sigrZea, rom-
lis drosac bagiri sakuTari wonis gavleniT wydeba. 

bade 

am sityvasTan dakavSirebulia mravali termini da cneba, romelTagan 

farTodaa gavrcelebuli Semdegi: 

b. anabeWdebisa 

naglinis zedapiris perioduli gameorebiT ganlagebuli defeqti, ba-

dis msgavsi Sverilebis saxiT, romlebic warmoiqmneba dabzaruli gliniT 

glinvisas. anabeWdebis bade, bzarebiT dazianebuli glinis mizeziT, Cveu-

lebrivad, naglinis erT gverdze warmoiqmneba. dabalnaxSirbadiani fola-

dis 2÷4 mm furclebs, romlebic gamoiyeneba samuSao, samontaJo moednebis 

mosawyobad, glinvisas specialurad ukeTeben erT mxares sxvadasxva for-

mis anabeWds. 

b. dislokaciuri 

dislokaciebis sivrcobrivi ganlageba kristalSi, romelic Tavisi 

xazebiT kvanZebTan qmnis bades, TiToeuli maTgani sam-sam dislokacias 

warmoqmnis. 

b. liTonis grexili 

swori eqvskuTxedis ujredebis mqone liTonis b., romelsac ori mav-

Tulis erTmaneTSi ganivi dagrexiT iReben. 

b. liTonis dawnuli 

liTonis b., romelsac ori erTmaneTis mezoblad ganlagebuli spira-

luri mavTulis erTmaneTSi CawvniT iReben. 

b. liTonis SenaduRi 

kvadratul- an marTkuTxaujredebiani b., romelsac mavTulebis urTi-

erTperpendikularuli ganlagebiT da Sexebis wertilebSi kontaqturi Se-

duRebiT iReben. 
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b. namwvis 

Tujis boyvis Siga zedapirze warmoqmnili bzarebis b., romelic maTi 

xangrZlivi eqsploataciis Sedegad warmoiqmneba. 

b. cementitisa 

zeevteqtoiduri foladis mikrostruqturis Taviseburebaa sruli mow-

vis Semdeg, rac imaSi gamoixateba, rom meoreuli cementiti perlitis mar-

cvalTa sazRvrebze uwyveti an wyvetili b. saxiT ganlagdeba. 

badia 

xiduri da sxva amweebisaTvis foladis furclisagan damzadebuli, 

ori naxevrisgan Sedgenili sferuli an sxva formis burTuliani gasaxsne-

li WurWeli. gamoiyeneba eleqtrul RumelebSi, bovebsa da sxva sadnob ag-

regatebSi rkinis jarTis CasatvirTad da transportirebisTvis, metalur-

giuli qarxnebis koqsqimiur, saaglomeracio, brZmedis, foladsadnob da 

sxva saamqroebSi fxvieri masalebis transportirebisaTvis. b.-is moculoba 

farTo zRvrebSi _ 0,5 m3-dan ramdenime kubur metramde icvleba. 

badia samTo teqnologiebisaTvis 

Waurebis gayvanisa da CaRrmavebis dros gamoyenebuli kasriseburi ba-

dia, romliTac xdeba rogorc qanis amozidva sangrevidan miwis zedapir-

ze, ise maRaroelebis Cayvana-amoyvana da masalebisa da iaraRis gadatana. 

badiebis klasificireba xdeba gantvirTvis xerxis, gamoyenebis pirobebisa 

da tevadobis mixedviT. 

baza 

am sityvasTan bevri terminia dakavSirebuli, romlebmac metalurgi-

ul warmoebaSi farTo gavrceleba pova: 

b. saTbobisa an nedleulisa 

mocemul regionSi arsebuli rkinis madnis, naxSirebisa da sxva wia-

Riseulis sabadoebi, romlebic metalurgiuli qarxnis mSeneblobisa da 

moqmedebis safuZvelia; 

b. milebisa 

navTobsarewebis moqmedebis regionSi organizebuli milebis sawyobi. 

misi daniSnuleba ar Semoifargleba maragis SeqmniT. aq xdeba milebis Se-

mowmeba, hidravlikuri da sxva saxeobis gamocdebi, dakompleqteba da mom-

xmareblisaTvis uSualod WaburRilebTan partiebad miwodeba; 

b. liTonproduqciisa 

liTonproduqciis miRebis, Senaxvis, metalurgiuli an sxva sawarmos 

raionuli, regionuli, respublikuri ganawilebisa da realizaciis sawyo-

bebi, aRWurvili specialuri TaroebiT, amwe-satransporto manqanebiT, sas-

worebiTa da sxva saWiro agregatiT. 

b. jarTsacalkevebeli 

jarTsazidi, jarTis daxarisxebis, momzadebis, afeTqebis, daWris, daw-

nexis, dapaketebisa da sxva damuSavebis Semdeg saurnale saamqroSi xdeba 

momzadebuli gabarituli jarTis CatvirTva jarTsazid badiaSi da folad-

sadnobi agregatebisaTvis miwodeba (ix. saurnale saamqro). 

baza monacemTa 

monacemTa organizebuli erTianoba, romelic muSavdeba egm-ze, mar-

Tvis avtomatizebul, sainformacio da sxva sistemebSi amocanebis gadasa-

wyvetad. 
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bazireba 

koordinatTa arCeuli sistemis mimarT namzadis an nakeTobis 

ganTavseba saWiro mdebareobiT. 

bazuri wona 

wona, gadaTvlili wamyvani elementis an elementebis procentuli Sem-

cvelobis mixedviT (magaliTad, manganumis madanSi Mn miiyvaneba 48 %-ze, 

maRalnaxSirbadian feromanganumSi Mn – 76 %-ze, saSualonaxSirbadian 

feromanganumSi Mn – 88 %-ze, ferosilikomanganumSi Mn+Si – 65+17=82 %-ze 

da a. S.). 

bakori 

cirkoniumis oqsidisa ZrO2 (33-45%) da Tixamiwis didi (50 %) Semcvelo-

bis cecxlgamZle masala; medegia 1700 ºC-ze, gamoiyeneba agresiuli nadno-

bebis gamosadnobi da minasaxarSi Rumlebis amosagebad. 

balansi 

b. energetikuli 

sruli raodenobrivi Sesabamisoba (toloba), erTi mxriv, jamur miwo-

debul energiasa da, meore mxriv, sasargeblod gamoyenebuli energiisa da 

misi danakargis jams Soris. 

b. Tburi 

Tboteqnikur agregatSi miRebuli da daxarjuli siTbos toloba. Tbu-

ri balansis gantoleba da misi Sedegebi gamoiyeneba Tburi agregatis teqni-

kur-ekonomikuri maCveneblebis gaangariSebisaTvis.  

b. materialuri 

raime mSeneblobis, sawamos teqnologiuri procesebis ganviTarebis 

Sedegad sawyisi da miRebuli produqciis, nakeTobis, nivTierebebis warmo-

ebaze daxarjuli nedleulis masaTa toloba. materialuri b.-is Sedegebs 

iyeneben teqnologiuri da Tboteqnikuri angariSebis Sesasruleblad. 

balansireba dinamikuri 

mxolod detalis brunvisas gamovlenili dinamikuri gauwonasworeb-

loba. statikuri balansirebisagan gansxvavebiT, aseTi balansirebis dros 

sapirwone tvirTi aucileblad unda dadges Seuwonasworebeli masis gas-

wvriv mbrunavi detalis vertikaluri sibrtyis mopirdapire mxares, sawi-

naaRmdego SemTxvevaSi centridanuli ZalebiT warmoiqmneba momenti, rome-

lic ecdeba, Semoabrunos Tvali brunvis sibrtyis mimarT. 

balansireba statikuri 

mbrunavi detalis statikuri balansireba mdgomareobs misi brunvis 

RerZis mimarT Seuwonasworebeli masis simZimis Zalis momentis gansazRvra-

sa da sapirwone tvirTis dayenebaSi. statikuri balansirebis dros ar aris 

aucilebeli sapirwone tvirTis zusti dayeneba borblis vertikalur sib-

rtyeSi Seuwonasworebeli masis mopirdapire mxareze. 

balansiri 

berketi, romelic asrulebs qanaobiT moZraobas uZravi RerZis mimarT. 

balTva 

mza naglinis zedapirze raime sali sagniT mcire siRrmis naWdevis 

gakeTeba. naWdevis daniSnulebaa naglinis xazovani zomebis dadgena-dazus-

teba. zogierT SemTxvevaSi naWdevma SeiZleba ZabvaTa koncentratoris ro-
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lic Seasrulos.  

 bali 

foladSi araliTonuri CanarTebis, austenitis marcvlebis, karbide-

bis ganawilebis, maTi ganlagebis formisa da sxva zomis aRniSvnisa da gan-

sazRvris niSani. es sistemebi saxelmwifo standartiTaa dakanonebuli. ma-

galiTad, foladSi marcvlis zoma wrTobis Semdeg ganisazRvreba 12-bali-

ani, karbiduli araerTgvarovneba – 8-baliani, xolo araliTonuri Canar-

Tebisa _ 6-baliani sistemiT. 

bandaJi 

1. foladis sxvadasxva kveTis zolisagan SeduRebiT an moqlonebiT 

Sekruli sartyeli, romelsac metalurgiuli Rumlis garsacmze misi sa-

konstruqcio simtkicis gazrdis mizniT amontaJeben; 

2. specialuri foladis sortuli naglinis profili, romelsac rki-

nigzis vagonebis borblebis dasamzadeblad iyeneben; 

3. foladsamsxmelo boyvis zemo nawilsa da kokilSi maTi konstruq-

ciebis mdgradobisa da saeqsploatacio medegobisaTvis CamontaJebuli sar-

tyeli _ artaxi, romelic naWedi foladisagan aris damzadebuli. 

bap-procesi 

(BAP _ Bath – abazana, Agitation – agzneba, Process - procesi) Tujis erTdro-

uli gaqreva konverterSi zemodan JangbadiT da misi raodenobis 10-30 % 

inertuli airiT qvemodan abazanis arevis gaumjobesebisa da procesis in-

tensifikaciisaTvis. 

barbotaJi 

airis an orTqlis dispersireba siTxis fenaSi gatarebiT. gamoiyene-

ba gamdnari liTonis asarevad. 

bareli aSS-Si 

moculobis erTeuli amerikis SeerTebul StatebSi. ganarCeven siTxe-

ebis, mSrali da myari masalebis moculobis erTeulebs _ e. w. navTobis 

barels da mSral barels. erTeulebis saerTaSoriso sistemaSi maTi gaday-

vana xdeba Semdegi TanafardobiT: navTobis erTi barelia 158,988 dm3, xo-

lo erTi mSrali barelia 115,628 dm3. 

bareli did britaneTSi 

moculobis erTeulia britaneTSi. navTobis 1 bareli 42 galoni anu 

158,987 litria, xolo 1 mSrali bareli _ 163,65 litri. 

barelieti 

sakoqse batareis Rumlebis kamerebTan SeerTebuli rkinis daxuruli 

Rari, romelSic ikribeba pirveladi airi. b-Si xdeba koqsis airis pirvela-

di qvanaxSiris kupris mZime Semadgenlebisagan, e. w. fisebisagan gawmenda (ix. 

fisebi). b-is daxriloba misgan kondensatis mocilebas uwyobs xels. b-Si 

specialuri frqvevaniT moxvedrili airi irwyveba amiakis wyliT. gawmendi-

li airi eqshausteris daxmarebiT gaiwoveba. airis wneva b-Si, koSkis kamereb-

Si (saknebSi) kazmis CatvirTvisa da koqsis gamocemis momentebSi wylis sve-

tis 2-5 milimetriT aRemateba atmosferuls. 

bari 

wnevis sistemis gareSe erTeuli, romelic tolia 105 pa an 102 pz an 

106 dn/sm2-isa. erTeulebis saerTaSoriso (SI) sistemaSi wnevis sazomi erTe-
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ulia paskali (pa), romelic tolia 1 n (niutoni) Zalis mier ganviTarebu-

li wnevisa 1m2 farTobze. wnevis es erTeuli mcire sididiT gamoirCeva. is 

teqnikur atmosferosTan (1 kgZ/sm2) SedarebiT daaxloebiT 100000-jer nak-

lebia. amitom paskals (pa) iyeneben mcire wnevis gazomvisaTvis, mag., meta-

lurgiuli Rumlebis sacecxlurebsa da samuSao sivrceSi, sakvamle arxsa 

da sxv. Warbi da uaryofiTi wnevis gasazomad. 

SedarebiT saSualo da maRali wnevis SemTxvevaSi iyeneben jerad er-

Teulebs _ kilopaskals da megapaskals, mag., 10 at wneva SeiZleba gamoi-

saxos 9,80665·105 paskaliT (pa) an 0,980665 megapaskaliT (mgpa) an miaxloebiT 

1 mgpa-iT 1,97 % uzustobiT. metrologiaSi farTo gavrceleba pova mili-

barma (1 mb=1000 dn/sm2=0,75mm vcx. wy. sv). 1 pieaza tolia 103 paskalisa. 

bariti 

bariumis sulfati. 

bariumi 

perioduli sistemis II jgufis elementi, SedarebiT rbili, mover-

cxlisfro-TeTri liToni. barys berZnuli sityvaa da niSnavs mZimes. b. mi-

iReba BaO-s aRdgeniT fxvnilovani aluminis gaxurebiT vakuumSi. is aRmo-

Cenil iqna 1808 wels ingliseli qimikosis ser hemfri devis mier. 

b. dnobis temperaturaa 1002 K (727 0C), xolo duRilisa _ 1910 K. 

(1637-16400C). 293K temperaturaze misi simkvrivea 3594 kg/m3, dnobis tempera-

turaze _ 3325Kkg/m3. 

wrfivi gafarToebis temperaturuli koeficienti K-1
 tolia 18,1-

21,0·10-6. b. moculobadacentrebul (sivrciT dacentrebul) kubur gisosSi 

kristaldeba. liTonis atomis radiusia 2,22Ǻ. 
adamianis organizmSi misi Semcvelobaa: kunTovan qsovilSi _ 0,09·10-4 %; 

Zvlovan qsovilSi _ 3-70·10-4%; sisxlSi _ 0,068 mg/l. b. sakvebTan erTad yo-

veldRiurad miiReba 0,60-1,70 mg. b. toqsikuri dozaa 200 mg, xolo sasikvdi-

lo _ 3,7g. saSualo masis (~70kg) adamianis organizmSi b-is Semcvelobaa 

22 mg. b. sakmaod farTod gavrcelebuli elementia, dedamiwis qerqSi misi 

Semcvelobaa 0,005 %, xolo atlantis okeanis zedapirul fenebSi _ 4,7·107 %, 

siRrmul fenebSi _ 9,37·10-7%;  

wynari okeanis zedapirul fenebSi _ 4,7·10-7%; siRrmul fenebSi _ 

20·10-7%; b-is ZiriTadi madania BaSO4 (bariti), romlis msoflio warmoebaa 

6·106
 t, xolo maragi _ 450·106 t. 

bariumis izotopebi 

cnobilia b-is TxuTmeti radioaqtiuri izotopi da oTxi izomeri. izo-

topuri masebis diapazonia 120-148. mniSvnelovani izotopebia 
131Ba, 138Ba da 

140Ba, romelTagan pirvel ors b. dasxivebiT reaqtorSi iReben; isini 31 kev 

energiis rentgenul gamosxivebas gamoscemen, rac damaxasiaTebelia ceziu-

misaTvis. Ba 138-dan 145-mde izotopi uranis dayofis produqtia, raSic 140Ba 
izotopis gamosavalia 6,35 %. is wonasworobaSia Tavis Svileul 

140L pro-
duqtTan (40 sT; β-, γ) daaxloebiT 15 dRis ganmavlobaSi. β da γ gamosxive-
biT 

140Ba+140L narevisagan gamoiyofa da reaqtoridan maTi amoRebis ramde-

nime kviris Semdeg mniSvnelovan rols asrulebs uranis Reroebis dayo-

fis produqtebis aqtiurobaSi. 
137mBa (2,3 wT; γ, 0,661 mgev) 137Cs-is daSlis produqtia, romelTanac swra-

fad modis is radioaqtiuri wonasworobis mdgomareobaSi. 137Cs+137mBa-is 
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zRvruli dasaSvebi dozebia (mkkiuri/sm3): wyalSi _ 2·10-3, haerSi _ 2·10-7, 
xolo adamianisaTvis _ 98. 

140Ba+140La Sesabamisi mniSvnelobebia 4·104, 10-8
 

da 1. 

bariumis gamoyeneba 

bariumis radioaqtiuri izotopebis niSnuli atomebis gamoyenebiT 

sxvadasxva mimarTulebis mecnierul gamokvlevebs atareben. magaliTad, ik-

vleven sanapiro qviSebis gadaadgilebis xasiaTs, gansazRvraven eleqtro-

vakuumur naTurebSi kaToduri danakargebis mniSvnelobebs da atareben 

katalizis procesebs.  
133Ba da 137mBa gamosxivebebs gama-speqtroskopiaSi standartebad iyene-

ben. b. xSirad radiumis matarebladac gamoiyeneba. 

b. tutemiwovani, orvalentiani elementia da rodesac K-, L da M- gar-
sebi Sevsebulia, aqvs Semdegi eleqtronuli struqtura: 4s2

4p6
4d10

5s2
5p6

6s2
. 

b. eleqtrodadebiTi liTonia da aRdgenisunarianobiT gamoirCeva. mi-

si Tvisebebi stronciumisa (Sr) da kalciumis (Ca) Tvisebebis msgavsia. Ba2+
 

ionuri radiusia 1,33Ǻ. b. Zlierad moqmedebs mJavebTan da wyalTan. bariu-

mis araxsnadi marilebia: sulfatebi, karbonatebi, oqsalatebi, qromitebi 

da fosfatebi. b. xsnadi SenaerTebi Zlieri sawamlavebia, rogorc adamia-

nisaTvis, ise cxoveluri da mcenareuli samyarosaTvis. 

bariumis Senadnobebi 

b. Senadnobebi aluminTan an magniumTan gamoiyeneba eleqtronul na-

TurebSi geterebad, xolo b-is zeJangi _ kaTodebad. b-s teqnikaSi ZiriTadad 

iyeneben BaSO4-is saxiT navTobis mopovebis dros saburR xsnarebSi, saRe-

bavebis, minis, wyalbadis zeJangisa da maTeTrebeli saSualebebis damzade-

bisas. bariumis zeJangsa da sulfats pigmentebad iyeneben, xolo b. plati-

nacianids _ β-gamosxivebis aRmosaCenad saWiro fluorescencirebuli ekra-

nebis dasamzadeblad. cota raodenobiT gamoiyeneba metalurgiaSi _ fola-

dis ganJangvisa da midificirebisaTvis; spilenZis, tyviisa da sxva liTone-

bis ganJangvisa da gogirdisagan gasufTavebisaTvis. 

barometri 

haeris atmosferuli wnevis sazomi xelsawyo. farTodaa gavrcelebu-

li vercxliswylis barometrebi, romlebic, zRvis donidan mocemuli ad-

gilmdebareobis simaRlis gasazomad da amindis prognozisaTvis iyeneben. 

batarea 

erTgvarovani sawarmoo tipis nagebobis, erTiani teqnologiuri cik-

lis mowyobilobebisa da xelsawyoebis gaerTianeba identuri sawarmoo sim-

Zlavrisa da mwarmoeblurobis moculobis gazrdis mizniT. b-is magaliTe-

bia: radiatorebis b., akumulatorebis b., sakoqse Rumlebis b. da sxv. 

sakoqse Rumlebis b. sruli metalurgiuli ciklis qarxnebis, kombi-

natebis erT-erTi ZiriTadi saamqro an calke moqmedi qimiuri qarxanaa, ro-

melic Tujis warmoebisaTvis koqsvadi naxSirebis koncentratebis Secxo-

biT iZleva metalurgiuli da sxva faqturis koqsis airs, Zvirfas nedle-

uls sasuqebisa da sxva deficituri qimiuri produqciis warmoebisaTvis. 

sakoqse b-is koqsqimiur saamqroSi SeiZleba gaerTiandes 61 da ufro meti 

Rumeli da qimiuri produqtebis, sasuqebisa da sxva nivTierebaTa sawarmoo 

ubnebi. 

sakoqse batareis daniSnulebaa, uzrunvelyos brZmedis procesi xis 
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naxSirisa da qvanaxSiris nacvlad forovani, naWrovani saTbobiTa da aR-

mdgeniT, romelsac unda hqondes saWiro doluri simtkice gogirdisa da 

nacris minimalur SemcvelobebTan erTad. altais koqsSi es maCveneblebi 

samagaliToa 4 % nacrianobiTa da gogirdis 0,4 % SemcvelobiT. 

sakoqsavma batareebma da koqsis warmoebam metlurgebs saSualeba mis-

ca brZmedis moculoba 1100-dan 6000 kubur metramde gaezardaT, rac xis nax-

Sirisa da qvanaxSiris gamoyenebiT warmoudgeneli iqneboda. 

dakoqsvisas xdeba batareis zeviT moZravi specialuri manqaniT sxva-

dasxva (mWle da msuqani) koqsvadi naxSirebisagan momzadebuli kazmis Cat-

virTva gaxurebul sakoqsav kamerebSi, sadac maRal temperaturebze mimdi-

nareobs aqroladebis, fisebis, benzo-

lis da sxva produqtebis gamocla 

da Secxobis periodis dasrulebis 

Semdeg mza koqsis gadmotvirTva ka-

merebidan specialur vagonze, rome-

lic koqss aqrobs maRali wneviT mi-

wodebuli wyliT. mza koqsi miewode-

ba brZmedis saamqros. 

 

 

 

 

 

 

 

 

 

 

 

batkisera 

1. furcelsaglin(av)i dganebis teqnologiuri xazebis mowyobiloba, 

romelic makratelze furclebis miwodebas aadvilebs. b. amzadeben ori 

tipis mbrunavsferoebiani anu burTulebiani konstruqciis gorgolaWebiT, 

romlebic burTulebze dayrdnobiT brunavs. 

2. cxlad glinuli milebis defeqti, romelic mareducirebel dgan-

Si milis Tavuri nawilis ormagi gaRunviT warmoiqmneba, rac batis kisers 

mogvagonebs. am wunis gamosworeba masworebel manqanaze SeuZlebelia. 

baqani 

1. sarkinigzo sadgurebSi gzis gansazRvrul monakveTze gaCerebis 

mizniT mowyobili amaRebuli moedani, romlis daniSnulebaa tvirTis Cat-

virTva-gantvirTvisa da mgzavrTa Sesvla-gamosvla-gadaadgilebis organi-

zebis xelSewyoba. saremonto-sasamsaxro operaciebis Casatareblad da teq-

nologiuri procesebis gansaxorcieleblad mowyobili liTonis konstruq-

cia _ moedani. mag., brZmedis sakerZis moedani, foladsamsxmelo Rumlis 

wina da ukana samuSao moednebi, asawoni moednebi, CatvirTvis moednebi da 

sxva; 

2. sibrtye, romelic warmoiqmneba deformirebadi liTonis zedapirze. 

mas iyeneben Zabvis moqmedebis ganxilvisaTvis; 

sakoqse (sakoqsavi) batareis saerTo xedi 
1. sakvamle mili; 2. samuSao moedani; 3. (da)koqsvis (dakoqsebis) saknebi;

4. gverdsamagri (kontrforsi); 5. airsarini (gazsarini, airgasayvani, gazga-

sayvani) liuki; 6. CasatvirTi liuki; 7. saknis kamara; 8. Rumlebis gadaxurva;

9. gaxurebis (gacxelebis, gaTbobis) done; 10. vertikaluri arxebi; 11. kor-

niuri (airmimyvani (gazmimyvani) arxi); 12. regeneratori; 13. qvedis arxi;

14, 16. alibWeebi; 15. fila; 17. SemaerTebeli arxi (iribi savali (sasvle-

li)); 18. gamaTbobeli Suakedlisi; 19. saknis qvedi; 20. saerTo alibWe.
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3. sufTa liTonis gacivebis mrudze warmoqmnili b. temperaturis 

mdo(v)re klebisas garkveuli droisaTvis temperaturis vardna wydeba da 

iwyeba kristalizaciis procesi. am dros gamoyofili kristalizaciis fa-

ruli siTbo akompensirebs liTonis mier atmosferoSi gacemul siTbos; 

temperatura ucvleli rCeba manam, sanam ar damTavrdeba kristalizaciis 

procesi. am droSi mrudze aRiniSneba horizontaluri baqani. liTonis gam-

yarebis Semdeg mrudi daRmavalia.  

bv-procesi 

(BV _ germanuli firmis saxelwodeba) _ foladis vakuumireba cicx-

vidan gadasxmis dros WurWelSi, romelic moTavsebulia vakuumur kame-

raSi. ix. vakuumireba nakadSi. 

beiniti 

foladis metastabiluri struqturuli Semdgeni (mdgeneli). is war-

moiqmneba austenitis Sualeduri gardaqmnisas da Sedgeba naxSirbadiT ga-

dajerebuli feritisa da rkinis karbidis nawilakebis narevisagan. saxe-

liingliseli mecnieris e. beinis (1891-1974 ww.) pativsacemad ewoda, romel-

mac e. devenportTan erTad 1930 w. aago ausitenitis izoTermuli daSlis 

pirveli diagramebi. beinituri gardaqmnis gansazRvruli Taviseburebaa ga-

dacivebul austenitSi naxSirbadis difuziuri gadanawilebis Sexameba ce-

mentitis gamoyofasTan da Semdgomi aradifuziuri γ→α gardaqmna (Zvris 
meqanizmiT), romelic martensitulis analogiuria. ganasxvaveben zeda da 

qveda beinits, romlebic warmoiqmneba Sesabamisad austenitis Sualeduri 

gardaqmnis zeda da qveda temperaturul intervalebSi. 

b. zeda 

gadacivebuli austenitidan 500-3500C temperaturul intervalSi war-

moqmnili frTisebri agebulebis beiniti Sedgeba <1 mkm sisqisa da 5-10 mkm 

siganis lartyis formis nawilakebisa da wvrilmarcvlovani cementitisa-

gan. zeda beinituri struqturis foladi gansxvavdeba perlitur areSi 

gardaqmnili foladisagan SedarebiT ufro maRali sisaliTa da simtkiciT, 

magram Semcirebuli plastikurobiT. 

b. qveda 

nemsisebri martensitis msgavsi agebulebis beiniti, warmoiqmneba ga-

dacivebuli austenitis daSlis Sedegad 350-200 0C temperaturul interval-

Si; Sedgeba naxSirbadiT gadajerebuli feritis firfitebSi ganlagebuli 

wvrili ε-karbidisagan. perlitur areSi, austenitis daSlis produqtebTan 

(sorbiti, trostiti) SedarebiT, q. benituri struqtura uzrunvelyofs fo-

ladis ufro maRal sisales da simkices maRali plastikurobis SenarCu-

nebiT. 

bentoniti 

koloiduri agebulebis Tixa, romelic gamoirCeva SemakavSirebeli 

TvisebebiT; gamoiyeneba cecxlgamZle masalebis warmoebaSi, agreTve gam-

filtrav saSualebad Rvinisa da kvebis mrewvelobasa da sxva dargebSi. 

ix. askangeli da askaniti. 

benzini 

naxSirwyalbadebis narevi, specifikuri sunis mqone, uferuli an mo-

TeTro-moyviTalo siTxe. b-s iReben navTobis pirdapiri gamoxdiT, navTo-

bis fraqciebad daSliT (ix. krekingi), agreTve navTobis airebidan (ix. bu-

nebrivi airi) krekingiT, airTa polimerizaciis gziT katalizatorebis ga-
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moyenebiT, qvanaxSirisa da mura naxSirebis sawvavi fiqlebis, fisebisa da 

navTobis an narCenebis hidrogenizaciis gziT. 

b. aqroladi, cecxlsaSiSi, feTqebadi nivTierebaa,  gamoiyeneba aviaci-

asa da avtotransportSi sawvavad. aviaciuri b-is duRilis temperatura ic-

vleba 40-175 
oC-is farglebSi, oqtanuri ricxvi _ 70-100-is sazRvrebSi. pir-

dapiri gamoxdis benzins xSirad pirobenzols, izooqtans, alkibenzins da 

maRali oqtanobis sxva siTxeebs umateben. 

b. saavtomobilo 

pirdapiri gamoxdiT an krekingiT miRebuli b. misi oqtanuri ricxvi 

50-98, xolo duRilis temperatura _ 40-225 oC-is sazRvrebSi icvleba. oqta-

nobis gazrdis mizniT s. b.-s amateben spirts, benzols da sxv. iyeneben ag-

reTve, airovan b., romelsac navTobis airisagan miiReba. s. b. msubuqi fraqci-

ebis maRali SemcvelobiT gamoirCeva da mas, rogorc sasaqonlo produqts, 

pirdapiri gamoxdis mZime benzinisa da ligroinis SereviT iReben. s. b.-s an-

tidetonaciuri Tvisebebi aqvs. 

benzinsaWreli 

portatiuli xelsawyo benzin-Jangbaduri WrisaTvis. Sedgeba specia-

luri saWrisisagan, romlis ganmasxvavebel Taviseburebad iTvleba amaor-

Tqleblis, benzinis avzisa da Slangis arseboba. 

benzoli (C6H6)  

aromatuli naxSirwylebis umartivesi warmomadgeneli, SesamCnevi su-

nis msubuqi, uferuli siTxe 0,88 kg/m3 simkvriviT da 80,1 
oC duRilis tempe-

raturiT. b.-s iyeneben benzinSi dasamateblad, gamxsnelad, saRebavebis war-

moebaSi, feTqebadi nivTierebebis dasamzadeblad da sxv. 

b. naxSirebis dakoqsvis procesSi koqsis airisagan qvanaxSiris STam-

nTqmeli zeTis an myari adsorbentebis moqmedebiT miiReba. zeTidan nedli 

b-is gamoyofa misi gamoxdiT distilirebis danadgarSi xorcieldeba. benzo-

lis orTqli gadadis deflegmatorSi, sadac wylis orTqlisa da nafta-

linis gamoyofa-moSoreba xdeba. Semdeg b-is orTqli ganicdis kondensire-

bas da moxvdeba nedli b-is mimRebSi. nedli b. Seicavs fenolebsa da tute-

ebs, misi sasargeblo Semadgenlebia TviT benzoli, toluoli da qsiloli. 

garda amisa, benzolis msubuqi Semadgenlebi Seicavs gogirdnaxSirbadsa da 

pentadiens, xolo mJavaTa fraqcia _ stirols. b-is mudmivi Tanamgzavria 

aseve tiofeni. b-is reqtifikacis gziT iReben sufTa, 95 %-ian benzols, to-

luolsa da qsilols. benzolis ganyofileba Tavisi mniSvnelobiT, teqno-

logiuri struqturiTa da specifikurobiT erT-erTi sapasuxismgeblo uba-

nia koqsqimiur warmoebaSi. 

berva 

airis an airTa narevis wneviT miwodeba metalurgiul agregatebSi, 

romlis daniSnulebaa fizikur-qimiuri procesebis Catareba da intensifi-

kacia. 

berToles marili 

qveqlormJavas kaliumis marilis wyalSi xsnadi ufero kristalebi 

(KCℓO3), romlis tdn=370 ºC; Zlieri damJangavi. gaxurebisas iSleba Jangbadis 

gamoyofiT. gamoiyeneba asanTis dasamzadeblad; feTqebadi nivTierebaa. 

berili 

minerali Aℓ2Be3Si6O18, beriliumis ZiriTadi madani (Seicavs 10-12 % 
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BeO-s). bunebaSi gvxvdeba b-is giganturi kristalebi, romelTaAmasa aRwevs 

aTeulobiT tonas, xolo sigrZe _ ramdenime metrs. wina saukunis 80-ian 

wlebSi madagaskarze aRmoCenil iqna b-is monokristali masiT 380 t. am `pa-

tara~ kristalis sigrZea 180 m, xolo ganivi kveTi _ 3,5 kv. m. 

berilidebi 

beriliumis sxva liTonebTan warmoqmnili mxurvalmtkice sakonstruq-

cio Senadnobebi. 

berilizacia 

maRaltemperaturuli koroziisagan dasacavad liTonebisa da Senad-

nobebis qimiur-Termuli damuSaveba beriliumiT zedapiruli gajerebisaTvis. 

b-s atareben narevebiT, romelTa SedgenilobaSia 60_70% Be, 29_30% 

Aℓ2O3 da 1% NH4Cℓ 950-1100 oC-ze an 50 % BeO+48 % Mg+2 % NH4Cℓ. b-s ukeTeben 

turbinis frTebs, raketebis ZravaTa saqSenebsa da sxv. 

beriliumi (Be) 
Ria ruxi, brWyviala, SedarebiT rbili liToni, wyalTan da haerTan 

gavarvarebul mdgomareobaSic neitraluri. 

b. kristaluri meseri mWidrodwyobili heqsagonuria. 20 0C-ze berili-

umis simkvrivea 1847,7 kg/m3, atomis radiusia 1,22 Ǻ, dnobis temperaturaa 
1551±5K (1278 OC), xolo duRilisa _ 3243K (29700C) (maRali wnevis pirobebSi). 

b. aRmoaCina frangma qimikosma lui nikola voklenma 1797 wels. man 

1798 wels safrangeTis mecnierebaTa akademiis sxdomas moaxsena, rom mine-

ral berilSi aris axali `miwa~, romelic Tavisi TvisebebiT aluminis ze-

Jangisagan gansxvavdeba. axali elementis marilebs aqvs motkbo gemo, ris 

gamocoklenma mas gliciniumi (berZnulad `glikos~ niSnavs tkbils) uwoda, 

magram es saxelwodeba mravalma mecnierma uaryo, vinaidan tkbili gemo, 

magaliTad, itriumisa da sxva elementebis marilebsac aqvs. cnobili qimi-

kosebis germaneli klaprotisa da Svedi ekbergis winadadebiT axal ele-

ments beriliumi uwodes. gliceniumi ki didi xnis ganmavlobaSi mxolod 

qimiis frangul literaturaSi ixmareboda. 

b. Tavisufali saxiT 1828 w. pirvelad gamoyo germanelma qimikosma f. 

violerma da misgan damoukideblad _ frangma qimikosma a. biusim. sufTa 

liTonuri beriliumi 70 wlis Semdeg miiRo frangma fizikosma p. lebom 

gamdnari marilebis eleqtroliziT. didi xnis ganmavlobaSi b-s uwodeb-

dnen `usaqmurs~, magram _ XX saukunis damdegidan teqnikis ganviTarebam 

masac mouZebna gamoyenebis mravali sfero. 

beriliums, rogorc dnobis maRali temperaturis mqone msubuq liTons, 

farTod iyeneben TviTmfrinavebisa da raketebis warmoebisTvis, xolo mis 

Senadnobebs spilenZTan, nikelTan da gafarToebis nulovani koeficientis 

mqone invarTan _ xelsawyoTmSeneblobaSi. 

beriliumi birTvul reaqciebSi 

birTvuli izomerebis CaTvliT b-is izotopebis ricxvia 6. bunebriv be-

riliums aqvs erTi stabiluri izotopi (9Be) 9,0122 atomuri masiT. zemoaRniS-
nuli izotopebidan 

7Be eleqtronuli watacebis gziT gardaiqmneba 
7Li-ad 

(53,6 dRe), xolo 
10Be β--daSlis Sedegad _ 

10Be-ad naxevrad daSlis period-

Si (2,5·106
 weli). 11Be β--gamomsxivebelia (14,1 wm). 

12Be izotopi swrafi proto-
nebiT 

15N-is gaxleCis Sedegad warmoiqmneba β-
-nawilakebis gamosxivebiT, ro-

melTa naxevrad daSlis periodia 1,1·10-2 wm. 8Be izotopia, romlis naxevrad 
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daSlis periodia 10-15 wm, iSleba nawilakebad (4He). es izotopi mniSvnelo-

van rols asrulebs gansazRvruli birTvuli reaqciebis Sualeduri bir-

Tvis xarisxianobaSi. 
7Li+2D→8Be+n; 11Be+1H→8Be+4He; 11Be →24He; 
7Be miiReba aCqarebuli protonebiT Li-is an B-is dasxivebiT; 
7Li+1H→7Be+n;10B+1H→7Be+4He. 
garda amisa, 

7Be warmoiqmneba C, Aℓ, Cu, Au da sxva elementebis gaxle-

Cis reaqciebis Sedegad, romlebSic samiznis birTvebis wataceba Z atomuri 
nomriT birTvuli reaqciebis Sedegad warmoqmnis Sualedur birTvebs (Z+4), 
romlebic atmosferoSi kosmosuri sxivebis moqmedebiT viTardeba; wvimis 

wyalSi misi kvalia aRmoCenili. 
10Be aseve warmoiqmneba meteoritebsa da atmosferoSi kosmosuri sxi-

vebis moqmedebiT. Semdeg is zRvis wyalSi da sabolood _ naleqebSi okea-

nis fskerze xvdeba. fenebis xnovanebis zrdasTan erTad radioaqtiuri daS-

lis Sedegad TandaTan Semcirebuli dozebiT 
10Be sxvadasxva naleqSia aRmo-

Cenili, rac zRvebsa da okeaneebSi naleqis xnovanebis gansazRvris safuZve-

lia. es izotopi miiReba 
9Be(d, p) da 10Be(p, n) 10Be reaqciebis Sedegad.  

aRniSnul atomebad gamoyenebisas 
7Be naxuloben da zomaven γ-gamos-

xivebis mixedviT (0,477 mgev), romelic 
7Li aRgznebuli donidan 

7Li* ZiriTad 
mdgomareobaSi gadasvlisas warmoiqmneba. am dros 

7Be-is mxolod 12 % gar-

daiqmneba 
7Li-ad. aRniSnuli izotopis birTvebi maTi iSviaTi saxeobaa. am 

iSviaTi saxeobis birTvebis (Be da F2) qimiuri Semcvelobis aqtiurobidan 

gamomdinare, SesaZlebelia naxevrad daSlis periodis Zalian mcire, ram-

denime measedi procentis toli cvlilebis demonstrireba. 
7Be-is zRvruli dasaSvebi doza wyalSi aris 1 mkkiuri/ml, haerSi ki 

_ 5·10-6 mkkiuri/sm3, xolo adamianisaTvis _ 725 mkkiuri. 

beriliumi SenadnobebSi 

magniumis SenadnobebSi b-is damateba procentis meaTasedis raodeno-

biT, xels uwyobs am Senadnobebis TviTaalebis Tavidan acilebas, korozi-

isa da Jangbadisagan dacvas. 

gamoyenebis farTo perspeqtiva aqvs liTiumTan b-is Senadnobebs, rom-

lebic foladisebri simtkiciTa da simsubuqiT gamoirCeva. 

beriliumiani brinjao 

beriliumiani brinjao Cveulebriv temperaturaze daRlilobisadmi 

maRali winaaRmdegobiT, koroziamedegobiTa da drekadobis SenarCunebiT 

xasiaTdeba, maRali temperaturis pirobebSi ki gamoirCeva saukeTeso Tbo- 

da eleqtrogamtarobiT. 

cnobilia, rom Tanamedrove mZime TviTmfrinavis aTasze meti detali 

b. Senadnobebisganaa damzadebuli. beriliumiani brinjaos gansakuTrebuli 

mniSvneloba aqvs daRlilobisadmi zambarebis mdgradobis SenarCunebis 

problemis gadasawyvetad. am Senadnobebisagan damzadebul zambaras praqti-

kulad ar emuqreba daRliloba da uZlebs niSancvladi datvirTvebis mi-

liardobiT cikls. 

b. brinjaosgan damzadebul zambarebTan aris dakavSirebuli meore 

msoflio omis periodis saintereso epizodi. faSisturi germaniis mrewve-

lobas saerTod ar hqonda b. nedleulis wyaroebi. am Zvirfasi Senadnobe-

bis msoflio warmoebas akontrolebda aSS. aseT viTarebaSi germanelebma 
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mimarTes eSmakobas da neitraluri Sveicariis saaTebis warmoebis cnobi-

li firmebis saxeliT aSS-s SeukveTes didi raodenobis b. brinjao, rac 

saukuneebis ganmavlobaSi eyofoda msoflioSi saaTebis warmoebas. germa-

nelebs Canafiqrs miuxvdnen da SekveTa daibloka, Tumca germanelebi dro-

dadro axerxebdnen b. brinjaos warmoebas da mis gamoyenebas saaviacio 

tyviamfrqvevebis zambarebis dasamzadeblad. 

beriliumiani Zvirfasi da xelovnuri samkaulebi  

b-is Semcvel mineral berilis saxesxvaobaa Zvirfasi qva zurmuxti, 

romelic gamoiyeneba Zvirfasi samkaulebis warmoebaSi. amave dros b-is oq-

sids iyeneben xelovnuri zurmuxtisebri qvebis dasamzadeblad, romlebic 

gamohyavT maRali temperaturisa da wnevis pirobebSi. XXI saukuneSi erT-

erTi farTod gamoyenebuli liToni b. kvlav mtkiced SeinarCunebs pozici-

ebs da samomavlod kidev ufro gaizrdeba misi gamoyenebis sfero. 

beriliumiT ganJangva 

Jangbadisadmi maRali qimiuri swrafvis gamo, b. warmatebiT SeiZleba 

gamoyenebul iqnes foladis ganmJangavad, magram didi raodenobiT mis gamo-

yenebas metalurgiaSi jerjerobiT siZvire aferxebs. 

beriliumiT mikrolegireba 

mravali liTonis, foladisa da sxva Senadnobis dauZinebeli mteria 

daRliloba, gansakuTrebiT, niSancvladi datvirTvis pirobebSi maTi meqa-

nikuri Tvisebebis TandaTanobiTi Semcireba da liTonkonstruqciebis, da-

nadgarebisa da manqana-iaraRebis mwyobridan gamosvla. b-is sul mcire ra-

odenobiT damateba foladebSi praqtikulad mTlianad gamoricxavs daRli-

lobas. avtomobilis resorebi da zambarebi mwyobridan gamodis 800-850 aTa-

si biZgis moqmedebiT, b-iT mikrolegirebuli foladi ki _ aTeulobiT mi-

lion niSancvlad biZgs uZlebs. 

beriliumis bgeragamtaroba 

teqnikaSi did interess iwvevs b-is bgeragamtarobis unari. haerSi bge-

ris gavrcelebis siCqarea 330 m/wm, wyalSi _ 1500 m/wm; beriliumSi bgera moZ-

raobs rekorduli _ 12600 m/wm siCqariT, e. i. 2-3-jer ufro swrafad sxva li-

TonebTan SedarebiT. 

beriliumis gamoyeneba birTvul fizikaSi 

b. mniSvnelovan rols asrulebs birTvul fizikaSi, kerZod, elemen-

taruli nawilakebis gansazRvraSi. v. boTem, h. bekerma, i. da J. kiurebma da 

j. Cedvikma nawilakebiT beriliumis dasxivebisas neitroni aRmoaCines 

Semdegi reaqciis Sedegad: 
9Be+4H→12C+n. 

am reaqciaze aris dafuZnebuli neitronuli nakadis miRebis erT-er-

Ti yvelaze gavrcelebuli laboratoruli xerxi. b., liTonis an Sesabami-

si marilebis saxiT _ gamomsxivebelia, romelic radiums, poloniums an 

Pu, Am, Ac ereva an ileqeba. neitronuli wyaroebis miRebis sxva meTodia 

beriliumis dasxiveba aCqarebuli deitronebiT an γ-kvantebiT, romlebsac 
226Ra, 24Na da 124Sb gamoscemen. 

zemoaRniSnuli miznebisaTvis b-is gamoyeneba sasurvelia, radgan is 

arc haeris da arc wylis orTqlis zemoqmedebiT ar iJangeba zeJangis dam-

cavi afskis warmoqmnis gamo. 

swrafi neitronebis moqmedebis Sedegad is iSleba heliumad da tri-

Tiumad, rac maRali temperaturis pirobebSi iwvevs liTonis simkvrivisa 
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da meqanikuri Tvisebebis gauaresebas, e. w. gajirjvebas. b-is karbidis Be2C 
gamoyeneba rekomendebulia birTvul masalad. 

ramdenime aTeul megaeleqtronvoltamde aCqarebuli 
9Be4+ ionebi bir-

Tvul qimiaSi mZime radioaqtiuri elementebis analizisaTvis gamoiyeneba. 

am orvalentiani elementis eleqtronuli struqturaa: 1s22s2
. is peri-

oduli sistemis II jgufis pirveli elementi, eleqtrulad dadebiTi tute-

miwovani liTonia. miuxedavad amisa, Be2+
 ionis Zlier mcire (0,34Ånm) radi-

usi ganapirobebs mis tendecias, warmoqmnas kompleqsebi, romlebsac wyal-

xsnarebSi organuli gamxsnelebis moqmedebiT eqstragireba SeuZliaT. 

beriliumis gamoyeneba specialuri minebis warmoebaSi 

b. farTod iyeneben minis warmoebaSi. minis warmoebis ZiriTad nedle-

ulSi misi damatebiT miiReba gamWvirvaleobiTa da maRali qimiur-meqanikuri 

medegobiT gamorCeuli specialuri daniSnulebis mina. 

beriliumis madnebi 

beriliumi Sedis TiTqmis 30-ze meti madnis SedgenilobaSi. es madnebia: 

berili _ Aℓ2Be3Si6O18, bromeliti _ BeO, fenakiti _ Be2SiO4, qrizoberili _ 

Be(AℓO2)2, gadoliniti Y,Ce2FeBe2O2(SiO4)2, bertranditi _ Be4Si2O7(OH)2 da sxv. 

b. ZiriTadi madania berili. dedamiwis qerqSi misi maragia _ 400000 t. 

beriliumis miRebis xerxebi 

b. miiReba misi fToridis an qloridis aRdgeniT magniumis an kalci-

umis zemoqmedebiT an gamdnari qloridisa da fToridis eleqtroliziT. 

beriliumis naerTebi 

b. naerTebi advilad hidrolizdeba da wyalxsnarebSi pH>5 pirobebSi 

gadadis koloidur mdgomareobaSi. b. hidrozeJangi, karbonati, fosfati 

da BaBeF4 sustad SeJangul wyalSi araxsnadia.  

beriliumis oqsidiT dedamiwis burRva 

amJamad mecnierebi emzadebian b. oqsidis gamosayeneblad Cveni plane-

tis _ dedamiwis siRrmuli (32 km siRrmis) fenebis Tvisebebis Sesaswavlad. 

siRrmidan sinjebis aReba gaTvaliswinebulia e. w. `atomuri nemsiT~ _ mini-

aturuli atomuri reaqtoriT, romelic moTavsebuli iqneba b. oqsidis Tbo-

saizolacio budeSi volframis mZime Senadnobis bunikiT. 

beriliumis oqsidis tigelebi 

b. oqsidma farTo gamoyeneba pova cecxlgamZle masalebis warmoebaSi. 

amJamad misgan akeTeben induqciuri eleqtroRumlis amonags, tigelebs sxva-

dasxva liTonisa da Senadnobis gamosadnobad. magaliTad b-is vakuumSi ga-

mosadnobad iyeneben mxolod b. oqsidisagan damzadebul tigelebs. 

beriliumis Senadnobebis gamoyeneba kosmosSi 

b-is Senadnobebis kosmosSi gamoyenebas didi upiratesioba aqvs. b-is 

dawvis Sedegad gamoiyofa siTbos didi raodenoba, ris gamoc iyeneben sa-

raketo saTbobad mTvaresa da sxva planetebze gafrenis dros. saTbobis 

sruli daxarjvis Semdeg sawvavis rols aasrulebs b-is tarac, rac Sore-

ul frenebs kidev ufro uzrunvelyofs. 

beriliumis Senadnobebis gamoyeneba saaviacio mrewvelobaSi 

beriliums, rogorc erT-erT yvelaze msubuq liTons, aqvs sakmaod 

maRali simtkice, romelic sagrZnoblad aRemateba aluminisa da naxSirba-

diani foladebis simtkices. magaliTad, Tu aluminis 1 mm2 ganivkveTis mav-
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Tuli uZlebs 100 n, amave kveTis berilumis mavTuli 6-jer met datvirTvas 

itans. b. aluminisa da magniumisgan gansxvavebiT, gamoirCeva dnobis maRali 

temperaturiT. beriliumis Senadnobebisgan TviTmfrinavisaTvis damzadebu-

li detalebi bevrad msubuqia aluminis Senadnobebisaze, ris gamoc b-is Se-

nadnobebs sul ufro mzardi gamoyeneba aqvs aviaciaSi. 

beriliumis toqsikuroba 

b. da misi Senadnobebi Zlier toqsikuri masalebia, aqvT, agreTve, kan-

cerogenuli Tvisebebi, misi orTqli iwvevs filtvebis daavadebas _ beri-

liozs. 

adamianis organizmSi b-is Semcvelobaa: kunTovan qsovilSi _ 0,75·10-7 %; 
Zvlovan qsovilSi _ 0,30·10-6

 %; sisxlSi <1·10-5 mg/l.  yoveldRiurad sakveb-

Tan erTad adamiani iRebs 0,01 mg beriliums. 

saSualo wonis (~70kg) adamianSi misi Semcveloba 0,0036 mg-ia. b. bune-

baSi gavrcelebulia: miwis qerqSi _ 2,6·10-4 %; atlantis okeanis zedapirul 

fenebSi _ 8,8·10-12 %, xolo siRrmul fenebSi _ 17,5·10-12 %; wynari okeanis ze-
dapirul fenebSi _ 3,5·10-12 %, siRrmul fenebSi _ 22·10-12 %. b. miekuTvneba gan-
axlebad elementebs. 

berkliumi (Bk)  
berkliumi movercxlisfro radioaqtiuri liTonia; urTierTqmedebs 

JangbadTan, mJavebTan da wylis orTqlTan, tuteebTan neitraluria. am el-

ementis pirveli izotopi birTvuli reaqciis Sedegad miiRes tomfsonma, 

giorsom da siborgma aSS-is q. berkliSi (kalifornia) 1950 wels masuri 

ricxvis diapazoniT 251-dan 255-mde nBkHeAm 2)35( 243
97

4
2

241
95 +→+ mev

.
 

b. izotopebi β-gamomsxiveblebis saxiT aRmoCenil iqna TermobirTvu-

li afeTqebebis produqtebSi.  

magnituri gazomvebiT dadgenili iqna 249Bk izotopis aseTi eleqtro-

nuli struqtura: 5s2 5p6 5d10 5f7 6s2 6p6 5d1 7s2
, romelSic K, L, M da N garsebi 

Sevsebulia. 

berkliumi kiuridebis jgufSi (rigSi) meore elementia da, sxva elemen-

tebisagan gansxvavebiT, Zlieri damJangavebis xsnarSi samvalentianidan ga-

dadis oTxvalentian mdgomareobaSi. mag. −−+
3

2
72

4 ,, BrOOCrCe  da sxv. samvalenti-

ani berkliumi TvisebebiT hgavs kiuriums. sxva transuranuli elementebis-

gan b. gamoiyofa iongacvliTi meTodiT. misi simkvrivea 14790 kg/m3; Tbogam-

taroba _ 10 vt/m.k. dnobis temperaturaze tdn.=980 
0C misi simkvrivea 14 g/sm3. 

Zlieri radioaqtiurobis gamo b. toqsikuri elementia. 

berkliumis izotopebi 

aCqarebuli ionebiT Sesabamisi samizneebis dasxivebis gziT miRebul 

iqna sxva ufro mZime rva izotopi U, Am da Cm 243→250 masis diapazoniT. 

berklium-249-is daSlis procesi ZiriTadad mimdinareobs α-nawilakebiT an 

Pu, Am da Cm neitronebis TanamimdevrobiTi watacebiT β-
-is Semdgomi 

daSliT. magaliTad, 
249Bk iSleba β-nawilakebis gamosxivebiT (2.10-3 %) 320 

dRiani naxevrad daSlis periodiT da am procesis Sedegad warmoiqmneba 
244Cm+5n→249Cmβ-→249Bk. 

amJamad es izotopi mxolod ramdenime mikrogramis odenobiTaa miRe-

buli. yvelaze xangrZlivi naxevrad daSlis periodiani izotopi 
247

97 Bk 
(T1/2=1380 weli) Cf-is eleqtronuli watacebiT warmoiqmneba. 
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 berma  

karieris bortis mdgradobis gazrdis mizniT, bortis daxris kuTxis 

Sesamcireblad safexuris ZirSi datovebuli moedani, romelic icavs qve-

da safexurs qanis natexebis SemTxveviT Camovardnisagan. bermis sigane ar 

unda iyos safexuris simaRlis 30 %-ze naklebi. 

besemereba 

specialur agregatSi _ konverterSi civi haeris SeberviT Txevadi Tu-

jisgan foladis miReba. XIX saukunis meore naxevarSi msoflios mowinave 

qveynebSi ganviTarda orTqlis manqa-

nebi, gemTmSenebloba, rkinigzis tran-

sporti da sxva teqnologiebi, ris 

gamoc mkveTrad gaizarda moTxovna 

foladze. am periodSi (1856-1860 ww) 

ingliselma inJinerma henri besemerma 

SeimuSava da daapatenta Tujisgan 

foladis miRebis teqnologia da mo-

wyobiloba, romlebic farTod dai-

nerga evropa-amerikaSi. am teqnolo-

giis gamoyenebam mkveTrad gazarda 

warmoebuli foladis raodenoba da 

Seavso misi deficiti. 

besemeris mJavaamonagian konver-

terSi foladis dnoba mimdinareobs 

sawvav-saTbobis gamouyeneblad _ Txe-

vad TujSi 2,5 at-mde wneviT SekumSu-

li civi haeris SeberviT qvemodan 

(Zrodan). haeris Jangbadis zemoqmede-

biT TujSi Semavali komponentebi 

(siliciumi, manganumi, naxSirbadi, 

rkina da sxv.) iJangeba _ amoiwveba, ra 

drosac gamoiyofa didi raodenobiT 

siTbo. mis xarjze foladi xurdeba 

1600-1620
 OC temperaturamde da ganJan-

gvis Semdeg Tavisuflad Camoisxmeba boyvebSi. Tujis foladad gardaqmnis 

besemeruli procesis xangrZlivoba konverteris moculobazea damokidebu-

li da 10-30 wuTis farglebSi meryeobs. 

im periodisaTvis martenis procesis gamogoneba-amoqmedebamde ser hen-

ri besemeris teqnologiiT inglisis garda safrangeTSi, germaniaSi, ruseT-

Si foladis warmoeba milion tonamde gaizarda weliwadSi, xolo aSS-Si 

10-12 milion tonas miaRwia, riTac msoflios didi moTxovnileba folad-

ze garkveulad dakmayofilda. 

besemeruli procesisaTvis Txevadi Tujis optimaluri Sedgenilo-

baa: 0,9-1,6 % siliciumi; 0,6-1,2 % manganumi; 0,04 % an naklebi fosfori; 0,04 

% an naklebi gogirdi. b. konverteris amonagi da, Sesabamisad, procesic 

mJava xasiaTisaa da amitom fuZe masalebis (kirqvis, kirisa da sxv.) gamoye-

neba fosforisa da gogirdis awidvisaTvis SeuZlebeli da dauSvebelia, 

ris gamoc am qimiuri elementebis Semcveloba sabesemere TujSi, minima-

luri unda iyos. 

besemeris konverteri 
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besemeruli procesis periodebi 

rodesac besemeris konverterSi Seberili haeris 

Jangbadi uerTdeba TujSi Semaval qimiur elementebs, 

iwvevs maT daJangvas egzoTermuli reaqciebiT. gamo-

yofili siTbo 1600
 oC-mde zrdis liTonis temperatu-

ras. Sebervis dasawyisSi pirvel rigSi iJangeba sili-

ciumi, Semdeg _ manganumi da TviT rkina. I periodSi 

naxSirbadi ar iwvis an iwvis mcire raodenobiT. nax-

Sirbadis amowva iwyeba liTonis temperaturis zrdis 

Sesabamisad (II periodi). naxSirbadis sagrZnobi Semci-

rebis Semdeg (0,1 %-mde) kvlav iJangeba siliciumi, man-

ganumi da rkina (III periodi), rasac Tan sdevs wiTeli 

kvamli. dabervis damTavrebis periodisTvis liTonSi 

didi raodenobis rkinis qveJangi (FeO) ixsneba, amitom 

kondiciuri foladis misaRebad saWiroa liTonidan Jangbadis mocileba. 

besemeruli foladis ganJangva 

Sebervis damTavrebisTanave iwyeba ganJangvis periodi. liTonis gan-

Jangva xdeba imis mixedviT, Tu ra saxeobis folads awarmoeben; iyeneben 

feromanganums, silikomanganums, alumins da sxv. liTonis ganJangva SeiZ-

leba ganxorcieldes TviT konverterSi, cicxvSi an oriveSi. 

Jangbad-konverteruli procesis danergvis Semdeg, amJamad, besemeruli 

procesi praqtikulad ar gamoiyeneba dabali mwarmoeblurobis, kazmis mimarT 

mkacri moTxovnebisa da didi raodenobiT liTonuri jarTis gadamuSavebis 

SeuZleblobis gamo. mJava cecxgamZle masalebis sanacvlod Tanamedrove 

konverterebi amogebulia saukeTeso cecxlgamZleobis magnezitis aguriT, 

ris gamoc warmatebiT mimdinareobs defosforacia-desulfuraciis proce-

sebi da gadasamuSavebel Tujebs gogirdisa da fosforis Semcvelobis mi-

marT damatebiTi SemzRudavi moTxovnebi ar waeyeneba. 

besemereba mcire 

procesis arsi is aris, rom hae-

ris Seberva Txevad TujSi xdeba ara 

qvemodan, aramed gverdidan, abazanis 

donis gaswvriv. es garemoeba saSuale-

bas iZleva, miviRoT maRali tempera-

turis mqone foladi, rasac xarisxo-

vani sxmulebis miRebis mizniT farTo 

gamoyeneba hqonda samsxmelo saqmesa 

da mrewvelobis sxvadasxva dargSi. 

 

 

 

best-procesi (xerxi) 

(BEST-Process – Böhℓer Eℓectro Sℓag Topping Process – namzadis eleqtrowidu-

ri miRebis procesi firma `Böhℓer-is~ xerxiT. qarxana `Vereinigte Edeℓstahℓwer-
ke AG~ avstriaSi). procesi iTvaliswinebs vakuumuri damuSavebisa da zemo-

dan Camosxmis Semdeg wyliT sacivebel sanamate zesadgamSi Txevadi widis 

ulufis Casxmas, masSi saxarji eleqtrodis CaSvebasa da eleqtrowidur ga-

(b) (a) 

mcire besemerebis konverteris saerTo 

ganlageba (a) da Wrili (b)
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dadnobas sxmulis masis 6,4 % xarjiT da zodis damatebiT kvebas Txevadi 

liToniT. damatebiTi kvebis procesi grZeldeba 24 saaTi. praqtikulad ar 

SeiniSneba likvacia, Sedgenilobisa da Tvisebebis uTanabroba. Camoisxmeba 

didi masis zodebi. 

beta gamosxiveba 

beta gamosxiveba (β-sxivebi) _ beta daSlis dros atomuri birTvis mi-

er gamosxivebuli beta nawilakebis (eleqtronebis an pozitronebis) nakadi. 

beta-gamosxiveba iwvevs ionizacias, luminescenciasa da sxva movlenebs. 

beta daSla 

atomuri birTvis radioaqtiuri gardaqmna, romlis procesSic birTve-

bi asxivebs eleqtronebs, antineitronebs, pozitronebsa da neitronebs. be-

ta-daSlisas gamotyorcnili eleqtronebisa da pozitronebis saerTo saxel-

wodebaa `beta-nawilakebi~. 

betoni 

betoni, xelovnuri qva, erT-erTi ZiriTadi saSeni masala, romelic 

miiReba mWida nivTierebis, wylis (an sxva amduRabeblis), Semvsebisa 

(xreSi, RorRi) da zogjer specialuri danamatebis racionalurad 

SerCeuli narevis dayalibebiTa da gamyarebiT. dayalibebamde am narevs 

betonis narevs uwodeben. 

betoni cecxlgamZle 

metalurgiuli Tburi agrgatebisaTvis gamoyenebuli samSeneblo masa-

la, romelic miiReba cecxlgamZle cementisa da cecxlgamZle Semavsebeli 

masalebis wyalnarevisagan sasurveli siblantis xsnaris gamkvrivebis gziT. 

b. c. maRali temperaturis pirobebSi simtkicis maCvenebelsa da sxva muSa 

Tvisebebs inarCunebs. 

betonis baliSi 

saZirkvelis yvelaze qveda Sre, saZirkvelis ZiriTadi sayrdeni. misi 

daniSnulebaa saZirkvlisTvis mdgradi da swori zedapiris Seqmna. 

betoniti 

betonisagan damzadebuli xelovnuri qva. 

betonmzidi 

mbrunavi WurWliT (miqseriT) aRWurvili sxvadasxva tipis TviTmcle-

li satvirTo avtomobili Txevadi betonis gadasazidad. 

betonCamwyobi  

mowyobiloba monoliTuri betonis samagris amoyvanis sruli meqani-

zaciisaTvis. 

bewvbzara 

naglinis zedapirze mcire siRrmemde ganlagebuli mcire sigrZis bza-

rebi, romelTa SemCneva SeuiaraRebeli TvaliTaa SesaZlebeli. b. rogorc 

grZivi, ise ganivi mimarTulebis gvxvdeba. b-s warmoqmnis mizezebia Camosxmis 

teqnologiis darRvevebi. bzarebsa da araliTonur CanarTebs iwvevs neli 

Camosxma qerqis CaTreviT, swrafi Camosxma axalformirebuli qerqis gamya-

rebisas iwvevs bzarebs. bewvbzara Cndeba, agreTve, Sxefebisagan warmoqmni-

li araliTonuri CanarTebis deformaciisas, momWimavi dganis glinebis 

zedapiris defeqtebis gamo da sxv.  
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bewva xerxi 

xelis Txeli da viwro (0,5-dan 8,5 mm-mde) instrumenti firfitovani 

xerxiT xisgan an rbili liTonisgan mrudxazovani konturebis gamosaxerxad. 

bzari 

umetes SemTxvevaSi organzomilebiani (sigrZe, siRrme) defeqti, rome-

lic iwvevs naglinis zedapiris sxvadasxvagvar dazianebas da liTonis 

mTlianobis rRvevas. liTonproduqcias ZiriTadad uCndeba Semdegi saxis 

bzarebi:  

b. gaglinuli 

mza naglinis xenjiT amovsebuli bzari, romelic zodis an sxmuli 

namzadis zedapirze arsebuli grZivi an ganivi bzarisganaa warmoqmnili. 

b. gawvis 

badismagvari bzarebi, romlebic warmoiqmneba gadaxurebuli namzadis 

glinvisas wnex-yalibebis, tvifrebisa da sxva mowyobilobis muSa zedapirze 

maRaltemperaturuli daRlilobis Sedegad.  

b. deformaciisa 

saglin(av)i dganis glinebis RreCoSi liTonis deformirebis proces-

Si warmoqmnili bzari.  

b. kuTxisa 

zodis gverdebis sazRvarze ganlagebuli b., romelic Cndeba Camosxmis 

siCqaris reJimis darRvevis Sedegad, gadametxurebuli liTonis maRali 

siCqariT Camosxmis gamo. 

b. magistraluri 

ZiriTadi b., romelic ganapirobebs naglinis mTlianobis darRvevas 

da nawilebad dayofas. 

b. marcvlebSorisi 

kristalTSorisi sazRvrebis susti kavSiriT gamowveuli b. 

b. mowamvlisa 

liTonis mowamvlis procesSi warmoSobili b., romelic struqturuli 

gardaqmnebisa da deformaciis ganviTarebis Sedegad warmoqmnili Zabvebi-

Taa gamowveuli. 

b. meoreuli 

magistraluri bzaridan ganStoebuli da rRvevis zedapirTan axlos 

ganviTarebuli bzari. 

b. cxeli 

gaxurebis, gacivebisa an dakristalebis (kristalizaciis) procesSi 

liTonur namzadSi an nakeTobaSi simtkicis zRvarze meti gamWim(av)i Zabve-

biT warmoqmnili b. 

b. torsuli 

naglinis torsze warmoqmnili b. 

b. Zabvisa 

naglinis zedapiridan siRrmeSi marTobulad Camavali bzari. misi ga-

Cenis mizezia struqturuli gardaqmnebis dros warmoqmnili Zabvebi. 

b. xexvisa 

maRali sisalis, simyifisa da Tbogamtarobis mqone liTonis zedapir-



119 
 

ze xexvis Sedegad gaCenili, obobas qselis magvari uwesrigod ganlagebu-

li b.  

b. wrTobis 

wrTobisas gaCenili b. 

bzarbade 

nakeTobis zedapiris mTlianobis darRveva liTonis simyifis gamo in-

tensiuri cveTis, maRali temperaturis, meqanikuri gadatvirTvis pirobeb-

Si. 

bzarmedegoba 

 

 

 

 

masalis Tviseba winaaRmdegoba gauwios 

bzaris gavrcelebas erTjeradi, cikluri da 

Senelebuli rRvevisas (ngrevisas). rRvevis 

(ngrevis) meqanikaSi bzarmedegobis ZiriTadi 

maxasiaTeblebia: ZabvaTa intensiurobis kri-

tikuli koeficienti KC (KIC); bzaris daZvri-

sas misi napirebis kritikuli gaxsna (gaSla) 

σс Cixur nawilSi; bzaris gavrcelebis kuTri 

muSaoba. masalebis bzarmedegobis yvelaze saimedo Sefasebas iZleva iseTi 

nimuSebis gamocdebi, romlebSic xelovnuri daRlilobiT winaswar aris 

Casaxuli bzari, radgan daRlilobis (daRlilobiTi) bzari yvelaze gav-

rcelebuli saxifaTo defeqtia konstruqciaSi. 

bzarmgrZnobiaroba 

liTonis midrekileba bzarebis warmoqmnisadmi. ganarCeven maRali da 

dabali bzarmgrZnobiarobis liTonebs. bzarmgrZnobiarobas ZiriTadad gan-

sazRvravs Senadnobis qimiuri Sedgeniloba. 

bzinva 

liTonebis, Senadnobebis, mineralebis erT-erTi Tviseba, romelic Zi-

riTadad sinaTlis sxivebis gardatexis mniSvnelobaze (koeficientze), ase-

ve, zedapiris xorklianobasa da sigluvezea damokidebuli. 

bigi 

xis vertikaluri an daxrili Zeli, gamoiyeneba samTo gvirabebis ga-

samagreblad. 

bikarbonatebi 

naxSirmJavas (H2CO3) ormagi marilebi, romelTagan mniSvnelovania e. w. 

saWmeli soda _ natriumis bikarbonati _ NaHCO3. farTod aris gavrcele-

buli agreTve kalciumis bikarbonati _ CaHCO3, romelic kargad ixsneba 

wyalSi uxsnadi CaCO3-is gamoyofiT. ix. sixiste wylisa. 

bikristali 

kristali, romelic Sedgeba ori monokristalisagan, romelTa Sexebis 

ZabvaTa intensiurobis ℓgK koeficientze 
bzaris zrdis ℓg(dℓ/dτ) siCqaris 
damokidebulebis zogadi saxe 
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zedapiri didkuTxiani sazRvaria.  

biletireba 

Tavisufali WedviT damuSavebis win msxvili zomis zodebis an mraval-

waxnaga namzadis gverdebis winaswari moWimva, cilindruli an wakveTili 

konusis misaRebad. amiT miiRweva zodis simkvrivis gazrda kuTxeebSi, sadac 

SesaZlebelia zodis dabzarva airovani buStulebis mizeziT. 

biliki  

naxSiris fenaSi Strekis paralelurad gayvanili horizontaluri 

gvirabi. misi daniSnulebaa Saxtis ganiaveba. bilikis Senaxva xdeba naxSi-

ris mTelanebiT. 

bimetali 

erTmaneTTan mtkiced SeerTebuli ori sxvadasxva liTonisa an Senad-

nobisagan Sedgenili masala. teqnikaSi gvxvdeba or-, sam- da zogjer mra-

valfeniani b., romlebSic ZviradRirebuli liTonis sisqea masalis saer-

ToOsisqis 5_30 %. b-is gamoyeneba ganapirobebs mraval dadebiT efeqts, ro-

melTagan aRsaniSnavia: a) ZviradRirebuli liTonebisa da Senadnobebis eko-

nomia; b) masalis sxvadasxva Tvisebis erTobliobis miReba-SeTavseba-Sexame-

ba. b. miiReba metalurgiuli, galvanuri an metalurgiul-galvanuri meTo-

debiT. metalurgiul meTodebs miekuTvneba: advildnobadi liTonis Znel-

dnobad liTonze dasma maTi Semdgomi cxeli an civi deformaciiT damuSa-

vebiT _ gaglinviT an dawnexiT, liTonebis SeerTeba xdeba maTi erTobli-

vi deformaciiT cxel mdgomareoaSi _ mitkeciT. b. miRebis galvanuri me-

Todi mdgomareobs ufro ZviradRirebuli liTonis fenis eleqtrolizur 

gamoyofaSi Cveulebrivi liTonis zedapirze. teqnikaSi farTo gavrceleba 

da gamoyeneba pova iseTma deformirebadma bimetalebma, rogoricaa: fola-

di-spilenZi, foladi-tompaki, foladi-TiTberi, foladi-alumini, foladi- 

-nikeli, naxSirbadiani foladi-uJangi foladi, alumini-spilenZi, tyvia-ka-

la, spilenZi-vercxli, foladi-vercxli, foladi-platina da sxv. 

Sigawvis ZravebSi Txelkedela safenebad gamoiyeneba foladi-babiti, 

foladi-tyviiani brinjao; maT garda _ Termuli bimetalebi: invari-tompa-

ki, invari-TiTberi, invari-aramagnituri foladi. 

bimsi 

liTonis ganivi koWi gemis samSeneblo konstruqciaSi. 

biokorozia 

liTonebis korozia, romelic gamowveulia biologiuri organizmebis 

mier gamoyofili produqtebis zemoqmedebiT. 

bioteqnologia 

mikroorganizmebis gamoyenebiT liTonebis gamoyofis teqnologia mad-

nebidan, koncentratebidan, qanebidan da xsnarebidan.  

birTvi atomuri 

centraluri masa, atomis nawili, romlis garSemo kvantur orbiteb-

ze moZraobs eleqtronebi. a. b-is masa ~4·103-jer metia atomSi Semavali yve-

la nawilakis masaze. a. b-is zoma Zalian mcirea (10-11–10-10 mm), rac ~105-jer 

naklebia atomis diametrze. 

birTvi dedamiwisa 

~3470 km radiusis geosfero (geoidi) _ dedamiwis centraluri nawili. 
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dedamiwis birTvis arseboba dadgenil iqna 1897 wels germaneli 

seismologis e. rixteris mier, mdebareobis siRrme gansazRvra 1910 w. 

amerikelma geofizikosma b. gutenbergma. 

birTvi dislokaciisa 

dislokaciis xazis gaswvriv lokaluri are Zlier damaxinjebuli 

kristaluri gisosiT. 

birTvuli gama rezonansi 

myari sxeulis γ-kvantebis gisosis mier rezonansuli STanTqma, romel-

sac Tan ar sdevs sxeulis Sinagani energiis cvalebadoba. es efeqti aRmo-

aCina 1958 wels germanelma fizikosma r. mesbauerma da ewodeba misi saxeli. 

birTvuli gama rezonansis aRmoCenam da gamoyenebam safuZveli Cauyara mya-

ri sxeulebis g. r. speqtroskopiis ganviTarebas, romelic birTvuli kvle-

vis gansakuTrebuli meTodia da garCevis unarianobiTa da swrafi dinami-

kuri procesebisadmi maRali mgrZnobiarobiT aRemateba gazomvisaTvis teq-

nikaSi gamoyenebul yvela xerxs. am meTodis uaryofiTi mxarea dabali qi-

miuri mgrZnobiaroba, rac iTxovs gamosakvlevi nivTierebis SedarebiT did 

raodenobas (0,01-1 g/sm3) da specialur mesbauerul birTvebs, es ki Zalian 

amcirebs gamosakvlevi obieqtebis raodenobas. 

bisilikatebi 

CaO·SiO2 da MnO·SiO2 tipis SenaerTebi, romelTa silicirebis xarisxi 

2-is tolia. iseT SenaerTebs, rogoricaa 2CaO·SiO2, 2FeO·SiO2 da 2MnO·SiO2, 

uwodeben monosilikatebs, vinaidan maTi silicirebis xarisxi 1-is tolia. 

Tavis mxriv, silicirebis xarisxi aris kaJmiwasa da fuZe JangeulSi Jangba-

dis atomebis raodenobaTa Tanafardoba. 

biseqtrisa 

kuTxis Suaze gamyofi sxivi (wrfe). biseqtrisas nebismieri wertili 

Tanabrad aris dacilebuli kuTxis gverdebidan. samkuTxedis sami kuTxis 

biseqtrisa ikveTeba erT wertilSi, romelic am samkuTxedSi Caxazuli 

wrewiris (wrexazis) centria. 

bismuTi (Bi) 
movercxlisfro-vardisferi, Jangbadis moqmedebisadmi mdgradi, myife 

liToni. urTierTqmdebs azotmJavasTan da warmoqmnis fuZe Jangeuls bir-

Tvuli izomerebis CaTvliT. Bi aqvs 35 izotopi, romelTa izotopuri masis 

diapazonia 190-215. 

bismuTi arabuli sityvaa da niSnavs advildnobads. am liTons didi 

xnis ganmavlobaSi tyviis an kalis saxesxvaobad Tvlidnen. cnobilma qimi-

kosma agrikolam 1558 wels daamtkica, rom bismuTi liTonia. am sakiTxis 

Sesaxeb kidev ori saukunis ganmavlobaSi arsebobda sxvadasxva Sexedule-

ba da sufTa liTonad mxolod XVIII saukunis dasawyisSi iqna aRiarebuli. 

manamde vercxliswylis, dariSxanis, gogirdisa da minis narevad miiCnevdnen. 

bismuTis siTburi neitronebis watacebis Wrili mcirea _ 0,034 barni, 

Tumca reaqcia 
209Bi(n, γ)210Biβ-→210Po gamoiyeneba poloniumis miRebisaTvis. bis-

muTs sxvadasxva aCqarebuli nawilakebis, maT Soris maRali energiis proto-

nebis zemoqmedebiT SeuZlia dayofa. swrafi neitronebis SemTxvevaSi dayo-

fis zRvaria 15 mgev. ufro maRali energiis nawilakebis moqmedebiT ki bis-

muTis birTvebi ixliCeba. es procesebi kargad Seiswavla araerTma mkvle-

varma. 
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bismuTis eleqtronuli struqturaa 5s2 5p6 5d10 6s2 6p3, misi K, L, M da N 

garsebi Sevsebulia. 

bismuTi miekuTvneba elementebis perioduli sistemis V jgufs da sti-

biumisa da dariSxnis umaRlesi homologia. normalur pirobebSi is samva-

lentiania, magram bismuTatebSi cnobilia V-valentiani SenaerTebi, romle-

bic Zlieri damJangavebia. bismuTis xuTJangi (Bi2O5) advilad kargavs Jan-

gbads da BiO2-s an Bi2O4 warmoqmnis. bismuTis teluridebi da selenidebi na-

xevargamtarebia. 

bismuTis dnobis temperaturaa 544,5 K (272 0C), duRilisa ki _ 1833±5K 
(1565 0C); simkvrivea 9747kg/m3 (293 K temperaturaze), wrfivi gafarToebis ko-

eficienti _ 13,4·10-6 K-1. b. sakmaod iSviaTi elementia. adamianis organizmSi 

kunTovan qsovilSi misi Semcvelobaa _ 0,32·10-5 %; ZvlovanSi _ 0,2·10-4 %; sis-

xlSi _ 0,016 mg/l; yoveldRiurad sakvebTan erTad miiReba 2,45 mg; toqsiku-

ri dozis Sesaxeb cnobebi ar gagvaCnia. dedamiwis qerqSi b-is Semcvelobaa 

0,48·10-5 %, atlantis okeanis zedapirul fenebSi _ 5,2·10-12 % (siRrmuli fe-

nebis Sesaxeb monacemebi ar qveyndeba), wynari okeanis zedapirul fenebSi 

_ 4·10-12 %, siRrmulSi _ 0,4·10-12 %. 

bismuTis gamoyeneba 

bismuTi xasiaTdeba mkveTrad gamorCeuli, temperaturisagan damoki-

debuli Zlier cvalebadi diamagnetizmiT. b-s farTod iyeneben advildno-

bad SenadnobebSi. magaliTad, 40,95 % Bi; 22,10 % Pb; 10,5 % Sn; 8,2 % Cd da 
18,10 % In Semcveli Senadnobis dnobis temperaturaa 47 0C. am Senadnobebs 
farTod iyeneben xanZarsawinaRo saSualebebsa da mowyobilobebSi, TviT 

bismuTs ki _ eleqtronikaSi, katalizatorebis, samkurnalo Tu kosmetiku-

ri saSualebebisa da saRebavebis warmoebaSi. 

b-is msoflio warmoeba 3000 tonaa weliwadSi, maragis Sesaxeb monace-

mebi ar qveyndeba. 

b. miekuTvneba liTonebis mcire jgufs, romlebic gacivebisas farTov-

debian. dnobis temperaturisa da neitronebis watacebis Wrilis simciris 

gamo (Txevad mdgomareobaSi), rogorc gamacivebel saSualebas, farTod iye-

neben Tanamedrove Zlier energetikul birTvul reaqtorebSi.  

bismuTis miReba 

bismuTi sxva elementebTan, magaliTad, Pb, Zn da sxv. warmoqmnis rom-
boedrul, TiTqmis kuburi formis kristalebs, warmoebis dros Tanapro-

duqtis saxiT miiReba liTonuri b. bunebaSi martivi nivTierebis saxiT mo-

ipoveba, misi miReba xdeba madnebidan, romelTagan mniSvnelovania bismuTo-

vani Jangmiwa (Bi2O3) da bismuTis kriala (Bi2S3). bismuTis ZiriTadi sabado-

ebi imierbaikalis regionsa da centraluri aziis qveynebSia. liTonis mi-

saRebad madans axureben da naxSiris zemoqmedebiT warmoqmnil Jangeulebs 

aRadgenen. 

bisulfati 

gogirdmJavas marilebi. magaliTad, natriumis b. (NaHSO4). b. matylis 

SesaRebad da minis warmoebaSi gamoiyeneba. 

bisulfiti 

gogirdovani mJavas marilebi (aRmdgenlebi). mag., kaliumis b. KHSO3, 

natriumis b. NaHSO3, kalciumis b. Ca(HSO3)2 anu sulfituri TuTqi. es uka-

naskneli gamoiyeneba celulozis warmoebaSi. 
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bitumebi bunebrivi 

Txevadi da myari naxSirwyalbadisa da maTgan warmoebuli nivTierebe-

bis saxelwodeba. b. ixsneba benzinSi, benzolSi, qloroformsa da gogir-

dnaxSirbadSi. 

b. aris navTobis narCenebisa (narCeni gudroni) da zeTebis haeriT 

gaqrevis Sedegad (regenerirebuli gudroni). b. Savi feris msubuqi 

(simkvrive 1 kg/m3) nivTierebaa, romelic garbilebas 25-90 oC temperaturul 

intervalSi iwyebs. b. gamoiyeneba gzaTa mSeneblobaSi, saxuravi masalis _ 

ruberoidis warmoebaSi, hidro- da eleqtrosaizolacio masalebis 

dasamzadeblad da sxv. 

bitumi 

bunebrivi an xelovnurad miRebuli rTuli organuli nivTierebebi, 

romlebic Sedgeba Jangbadis, gogirdisa da azotiT warmoebuli naxSirwyal-

badebisagan. bunebrivi bitumebi Sedis navTobis, qvanaxSiris, mura naxSiri-

sa da torfis SedgenilobaSi. rbildeba 25-90 ºC-ze. xelovnuri bitumebi mi-

iReba bunebrivi bitumebis gamoxdiT, mag., navTobis an sapoxi zeTebis mJa-

vuri gawmendis narCenebiT. gamoiyeneba gzaTa mSeneblobaSi, ruberoidebis, 

pergaminis, plastmasebisa da laqebis warmoebaSi. 

bitumovani SemakavSirebeli nivTierebebi 

organuli naerTebi, ZiriTadad naxSirwyalbadebisa da maTgan warmo-

ebuli nivTierebebi, romelTa simkvrive 0,73_1,30 kg/m3 farglebSi icvleba. b. 

S. n. gamoirCeva wyalgaumtarobiTa da qimiuri medegobiT. warmoSobis niSnis 

mixedviT iyofa or ZiriTad jgufad: bitumisa da kupris bitumovan Semakav-

Sireblad. 

bitumis masalebs miekuTvneba bunebrivi nivTierebani _ naxSirwyalba-

debi, romlebic bunebaSi sufTa an gaJRenTili qanebis saxiT gvxvdeba. 

gavrcelebulia e. w. asfaltbitumis bunebrivi an xelovnuri narevi 

wvrilmarcvlovan mineralur nivTierebebTan. asfaltovan qanebSi bitumis 

Semcvelobaa 4-18 %. bitumovan an bitumis jgufs miekuTvneba mazuTi _ nav-

Tobis aqroladi fraqciebis _ benzinisa da navTis gamoyofis Semdeg miRebu-

li narCeni da gudroni _ mazuTidan zeTovani fraqciebis gamoyofis Semdeg 

miRebuli narCeni. Tavis mxriv, mazuTisa da gudronis Semdgomi kreking-pro-

cesiT gadamuSavebisas miiReba e. w. navTobis b. S. n., xolo kupris b. S. n. 

_ saTbobis mSrali gamoxdiT. 

biurgersis veqtori 

dislokaciiT gamowveuli kristaluri gisosis gamrudebis erTeuli, 

ganisazRvreba veqtoriT, romelic gviCvenebs atomebis gadanacvlebis mimar-

Tulebasa da sidides kristalis im areSi, sadac Zvra moxda. 

biSofiti 

MgCℓ2·6H2O minerali, romelic liTonuri magniumis misaRebi erT-erTi 

nedleuli masalaa. 

biqromati 

orqromiani mJavas (H2Cr2O7) marilebi. magaliTad, kaliumis biqromati 

(K2Cr2O7), natriumis orqromovani marili (Na2Cr2O7·2H2O). miiReba qromovani 

rkinisgan. b. xsnarSi mowiTalo-narijisfer ions _ (Cr2O7)2- warmoqmnis. ga-

nekuTvneba Zlier damJangav nivTierebebs. 
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bloki 

1. martivi agebulebis tvirTamwe mowyobiloba, Sedgeba RerZze mbru-

navRariani Tvlisagan. b-is RarSi bagirs an jaWvs aTavseben. ZiriTadad or-

gvars amzadeben _ moZravsa da uZravs; 

2. raime mowyobilobis an nagebobaTa erT mTlian damoukidebel an 

damokidebul sistemad gaerTianeba. aseve, samTo-metalurgiuli manqanebis, 

meqanizmebis, xelsawyoebis da a. S. an maTi nawilebis erToblioba, gaerTi-

anebuli daniSnulebiT da ganlagebis adgiliT, romelic ganixileba ro-

gorc erTi mTliani. mag., sacxovrebeli saxlebis b., saavtomobilo Zravis 

b., sanitaruli saTavsoebis b. da sxva; 

3. cecxlgamZle an Cveulebrivi samSeneblo masalebis b., magaliTad, 

silikaturi b., naxSirbadovani b., Cveulebrivi samSeneblo b. da sxva, rom-

lebic Cveulebriv agurTan SedarebiT didi zomiT gamoirCeva. 

4. liTonis ujredovani struqturis mqone marcvlebSi arsebuli mci-

re simkvrivis mqone defeqtebis ubani. 

b. adgilobrivi moqnili regulirebisa 

bloki, romelic uzrunvelyofs satransporto nakadSi wyvetebis moZeb-

nis algoriTmis realizacias. 

b. informaciis gacvlisa periferiuli 

asrulebs informaciis gacvlis funqcias sagzao kontrolerebsa da 

marTvis punqts Soris, gascems Sesabamis blokebSi samsaxuro signalebs. 

b. kavSirisa telemeqanikasTan 

uzrunvelyofs marTvis punqtTan telemarTvis brZanebebis gaSifvras 

da telesignalebis formirebas marTvis punqtSi. 

b. niSnis marTvisa 

formirebas ukeTebs signalebs gzajvaredinis zonaSi marTvadi niSne-

bis simboloebis gadasarTavad. 

b. transportis deteqtorebisa 

iZleva SekiTxvis signalebs deteqtoris kontrolirebad zonaSi ga-

mavali satransporto saSualebebis Sesaxeb. 

b. SuqniSnis signalebis gadarTvisa 

gamoimuSavebs brZanebebs, romlebic igzavneba kontroleris Zalovan 

nawilSi SuqniSnis obieqtis naTurebis gadasarTavad, akontrolebs wiTeli 

naTurebis gadawvas, uzrunvelyofs Sualeduri taqtebis droebiTi progra-

mebis gamomuSavebas. blokis bolo funqcia gzajvaredinis calkeuli mimar-

TulebebiT moZraobis marTvis SesaZleblobas iZleva. 

b. cilindrebisa 

ramdenime cilindri (mag., dguSiani Zravasi) gaerTianebuli erT mTli-

anad. 

blokdamwyobi 

miwisqveSa gvirabebis asawyobad rkinabetonis tiubingebis dasamonta-

Jebel-gadasaadgilebeli mowyobiloba. 

blok-sqema  

manqanis an mowyobilobis gamosaxvis procesis, romelzec aisaxeba 

mTavari funqciuri kvanZebi (blokebi) da maT Soris kavSirebi. blok-sqema 

aRwers mowyobilobis, manqanis moqmedebis princips, organizebis struqtu-

rasa da/an procesis informaciul-logikur kavSirs. isrebi miuTiTebs ga-

dasamuSavebeli da mmarTveli informaciis gadacemis mimarTulebas. 



125 
 

blumi ixileT blumingi. 

bluming-slabingi 

erTgaliani blumingi zeda glinis gadaadgilebis gazrdili simaR-

liT, rac saSualebas iZleva ganieri slabebi gverdiTi nawiburebis moWim-

viT gaiglinos didi mwarmoeblurobis furcelsaglinavi dganisaTvis. 

bma 

liTonuri Senadnobebis warmoqmnisas sxvadasxva saxis elementarul 

nawilakebs, atomebsa da molekulebs Soris kavSiri anu bma. Senadnobebis 

warmomqneli nivTierebebi an elementebi urTierTqmedebis Sedegad 

warmoqmnis qimiur SenaerTebs, xolo erTmaneTSi gaxsnis SemTxvevaSi _ myar 

xsnarebs. Tu Senadnobis komponentebi ar warmoqmnis qimiur SenaerTebs da 

arc ixsneba erTmaneTSi, maSin _ meqanikur narevs. aseTi Senadnobebi raime 

saxeobis bmiT nawilakTSorisi urTierTqmedebis ZalebiT ar xasiaTdeba. 

liTonuri elementebis urTierTmoqmedebis Sedegad miRebuli Senaer-

Tis Camoyalibebis, kristaluri gisosis kvanZebSi dadebiTad damuxtuli 

ionebi ganlagdeba, romlebsac am adgilze eleqtronuli ionebi akavebs. am 

SemTxvevaSi nawilakebSorisi liTonuri bmis Sesaxeb msjeloben. aseTi bma 

ar xasiaTdeba sixistiT, amitom romelime elementis raodenoba SeiZleba me-

ti an naklebi iyos, rac ar Seesabameba mocemuli qimiuri SenaerTis steqi-

ometriul Tanafardobas. aRniSnuli mizezis gamo, qimiuri SenaerTis war-

moqmna liTonuri elementebis moqmedebiT valentobis kanons ar emorCileba. 

Tu Senadnobis warmoqmnisas aRiniaSneba araliTonur elementTan li-

Tonuri elementis qmedeba qimiuri SenaerTis Camoyalibebamde, maSin saub-

roben ionur bmaze. am SemTxvevaSi liTonuri elementis atomi eleqtro-

nebs gascems da gardaiqmneba dadebiTad damuxtul nawilakad _ ionad, xo-

lo metaloidis _ araliTonuri elementis atomi iRebs eleqtronebs da ga-

daiqceva uaryofiT ionad. aseTi tipis qimiuri SenaerTis kristaluri gi-

sosis kvanZebSi elementebs eleqtrostatikuri mizidulobis Zalebi aka-

vebs. ionuri bma xasiaTdeba sixistiT, qimiuri Sedgenilobis mdgradobiTa 

da zustad Seesabameba steqiometriul Tanafardobas, e. i. am SemTxvevaSi 

dauSvebelia romelime elementis, atomebis siWarbe an nakleboba _ aseTi 

tipis SenaerTebSi zustad sruldeba valentobis kanoni. Senadnobebis war-

moqmnisas SeiZleba erTmagi, sammagi, kvanturi, molekuluri, qimiuri da sxva 

saxis bmebi aRiniSnebodes. 

boghedi 

mcirenacriani qvanaxSiris nairsaxeoba, romelic warmoqmnilia cxime-

biT mdidari wyalmcenareulobis gardaqmniT. b-is tipis naxSirebSi nacris 

Semcvelobaa 4_20 %, gamoirCeva aqroladebis mniSvnelovani SemcvelobiT 

(60_80 %). b-is naxevradkoqsvis Sedegad didi raodenobis kupri (65 %-mde) 

gamoiyofa. amitom is Sigawvis Zravas sawvavis nedleulia. 

bovi 

mcire zomis Saxturi Rumeli, gamoiyeneba samsxmelo Tujis misaRe-

bad _ gadasadnobad. b-is ZiriTadi sawvavia koqswvrila an koqsi, Tumca 

bolo xans farTod iyeneben bunebriv airs. 

b-iT miRebuli samsxmelo Tujis maRalma TviTRirebulebam, ararenta-

belurobam da misi momsaxurebisTvis saWiro mZime SromiTma pirobebma ganapi-
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roba, rom bolo wlebSi sruli meta-

lurgiuli ciklis qarxnebSi samsxme-

lo saamqroebSi farTod iyeneben 

brZmedebSi miRebul Txevad Tujs. b-is 

klasifikacia keTdeba gamoyenebuli 

saTbobis mixedviT anu arsebobs: koq-

sis, koqsairovani, airovani b, daber-

vis temperaturis mixedviT _ civi (Se-

saberi haeris gaxurebis gareSe), da-

berviT SexurebiT (500
 oC-mde), kon-

struqciis mixedviT ganarCeven Ria, 

naxevrad Caketil da Caketil b-s. ga-

mavali airebis gamoyenebis mixedviT 

b-s. siTbos gamoyenebis gareSe, fizi-

kuri da qimiuri siTbos gamoyenebiT 

da mxolod qimiuri siTbos gamoyene-

biT. bovis kompaniis gazrdis mizniT 

liTonis garsacms wyliT aciveben. 

koqsis wvis intensifikaciisaTvis iye-

neben ventilatoruli haeris Seber-

vas. b-is. sasargeblo moculobas iTvlian qSinebis RerZidan CasatvirTi 

fanjris qveda donemde. 

bovSi gamdnari martenis widiT amogebuli zesadgami 

rusTavis metalurgiul qarxanaSi, ise rogor sxva metalurgiul qar-

xnebSi, wynari foladis boyvis Samotis aguris wyobiT an fxvieri cecx-

lgamZle masalis natkepniT amogebul zesadgams kalatozebi bunebrivi 

airiT 8-saaTiani Srobis Semdeg wynari foladisaTvis awyobil saCamosxmo 

Semadgenlobas afarebdnen da awvdidnen martenis saamqros saCamosxmo 

malSi. 

boyvebis ezos ubnis ufrosis simon sixaruliZis gamogonebiT wina sa-

ukunis 60-ian wlebSi, mSvidi foladis boyvebis zesadgamebis amogebis nac-

vlad, martenis saamqroSi dargSi pirvelad dainerga bovSi gamdnari 1,5-1,8 

fuZianobis widis Casxma. am mizniT boyvebis ezoSi damontaJda Tujis sad-

nobi bovi da martenis pirveladi da meoreuli widebis nareviT bovSi gamdna-

ri widis Casxma xorcieldeboda zesadgamSi liTonis yalibis gamoyenebiT. 

aRniSnulma RonisZiebam Seamcira Samotis aguris xarji, magram sagrZnob-

lad gaizarda Tujis sxmuli zesadgamebis xvedriTi xarji. uaryofiTi eko-

nomikis gamo saamqro daubrunda zesadgamebs fxvieri Samotis datkepnili 

amonagiT.  

boileri  

wylis gasacxelebeli, gasaTbobi aparati, romelSic siTbos matareb-

lad orTqls an ufro maRali temperaturis mqone wyals iyeneben. b-s aqvs 

cilindruli forma, romlis SigniT wylis milebia ganlagebuli, milebs 

Soris sivrceSi ki wylis orTqli an cxeli wyali moZraobs. 

bolcmanis mudmiva k 
jibsis energiis fardoba temperaturasTan, aRebuli uaryofiTi niS-

niT. jibsis energiis moluri gamoyenebisas am fardobas plankis funqcias 

an potencials uwodeben. universaluri mudmivas fardoba avogadros ricx-
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vTan: 
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boli 

myari, Txveadi da airadi saTbobis wvis Sedegad gamoyofili airebi-

sa da myari sxeulebis koloiduri sistema _ mcire diametris (10-5_10-4 mm) 

mqone myari msubuqi haerSi gabneuli uwvrilesi moZravi nawilakebi. 

b-is Semcveloba damokidebulia saTbobis arasrul wvaze, agreTve, saT-

bobSi fuWi qanebis Semcvelobaze. 

bombi kalorimetruli 

specialuri konstruqciis WurWeli, gamoiyeneba saTbobis Tbounaria-

nobis gansazRvrisaTvis. k. b. uJangavi foladis furclis sqelkedliani or-

xvreliani Wiqaa masiuri saxuraviT, romelTagan erTi SeereTebulia Jangba-

dis xazTan, xolo meoredan gamoidevneba haeri. k. b-Si aTavseben gamosacde-

li saTbobis nimuSs, romlis aaleba da dawva eleqtrodebis gavarvarebuli 

boloebiT xdeba. k. b-s saTbobis aalebisa da dawvis win avseben JangbadiT 

25 at wneviT. saTbobis dawvis Sedegad gamoyofili siTbos raodenobas gan-

sazRvraven wylis kalorimetris temperaturis mixedviT. 

bonderizacia _ ixileT fosfatizacia. 

boraki (Na2B4O7) 

qimiuri SenaerTi borakebis jgufidan, miiReba bornatriumkalcitze 

sodis moqmedebiT. boraki uferuli kristaluri nivTierebaa. gamoiyeneba 

rogorc SemakavSirebeli tigeliani Rumlebis natkepni amonagis dasamza-

deblad, emalisa da minis warmoebaSi, liTonebis SeduRebisa da rCilvi-

sas, konservirebisa da samedicino miznebisTvis. 

 borakireba  

adidvis win liTonis zedapiris dafarvisaTvis SemzeTi saSualebis 

rolSi borakis (Na2B4O7·10H2) gamoyeneba dakalibrebuli namzadis an mavTu-

lis warmoebis dros. b-s atareben 5-7 %-ian xsnarSi 80-95 0C-is pirobebSi, 
dayovnebis dro 15 wuTidan 30 wm-mdea uwyveti reJimiT. mavTulis diametri 

unda iyos 0,99 mm-ze meti. b. upiratesobebia procesis maRalteqnologiuro-

ba, mtvris minimaluri raodenoba an saerTod ararseboba, kargi xsnadoba 

wyalSi, adidvis siCqareebis gazrdis SesaZlebloba, ekonomiuroba da sxv. 

borbali 

sxvadasxva daniSnulebisa da konstruqciis mqone danadgarebisa da 

manqana-iaraRebis mniSvnelovani detali _ nawili. arsebobs gasarTi, mim-

marTveli, sarini, uqmi svlis, friqciuli da sxva saxis borblebi. 

bordos xsnari 

spilenZis sulfatisa da kalciumis hidroqsidis narevi. 

bori 

elementebis perioduli sistemis III jgufis elementi, atomuri masiT 

10,81, rigiTi nomriT 5, gvxvdeba or modifikaciaSi: amorfuli (1,73 g/sm3 sim-

kvriviT) da kristaluri (2,68 g/sm3 simkvriviT). b-s anhidridis gavarvarebiT 

an bormJavas marilebis eleqtroliziT iReben. bunebaSi gvxvdeba borakis, 

bormJavasa da sxva SenaerTebis saxiT. bormJava (H3BO3) gamWvirvale kris-



128 
 

talia, romelic warmoiqmneba bormJava marilebze gogirdmJavas moqmedebiT, 

gamoiyeneba emalis warmoebaSi, medicinaSi da sxv. b-is anhidridi (B2O3) gam-

Wvirvale minismagvari masaa, miiReba bormJavas gavarvarebiT. b. anhidridi 

higroskopiulia da wyalTan SeerTebiT bormJavas warmoqmnis. 

 bori feroSenadnobebis saxiT farTod gamoiyeneba foladis ganJan-

gvisa da modificirebisTvis, borirebis teqnologiaSi. b. sagrZnoblad zrdis 

foladis SewrTobadobas. 

maRalefeqturi naxevradgamtaruli xelsawyoebisa da kompoziciuri 

masalebis Seqmnis mizniT saqarTvelos mecnierebaTa akademiis metalurgi-

is institutSi akademikos ferdinand TavaZem, akademiis wevr-koresponden-

tma guri cagareiSvilma, oTar cagareiSvilma, valerian metrevelma Caata-

res samuSaoebi boris fuZeze axali, praqtikulad mniSvnelovani masalebis 

miRebisa da maTi Tvisebebis Sesaswavlad. damuSavebulia boris gasufTa-

vebisa da monokristalebis zrdis teqnologia eleqtronuli sxiviT uti-

gelo vertikaluri dnobis meTodisa da eleqtrogadatanis gamoyenebiT. 

konstruirebuli da damzadebulia maRali sisufTavis Zneldnobadi masa-

lebis monokristalebis gazrdisa da metastabiluri afskebis misaRebi 

originaluri aparatura. Seqmnilia agreTve myar sxeulebSi Sinagani xaxu-

nis Seswavlisa da ukontaqto Termuli analizis danadgarebi. 

boridebi 

boris SenaerTebi liTonebTan; gamoirCeva sisaliT, ZneldnobadobiTa 

da mxurvalmtkicobiT. 

borireba 

qimiur-Termuli damuSaveba, romelic mdgomareobs liTonuri nakeTo-

bebis zedapiris boriT difuziur gajerebaSi maTi cveTamedegobis, sisali-

sa da koroziamedegobis gazrdis mizniT. gavrcelebulia b-is Semdegi saxe-

sxvaobebi: 

b. airovani 

boris SenaerTebis disociaciis gziT airovan garemoSi ganxorciele-

buli b-is procesi. 

b. difuziuri 

gamdnari boratebisa da elementaruli boris Semcvel Txevad abaza-

naSi Zneldnobadi liTonisa da Senadnobis b. 

b. eleqtrolizuri 

borakis xsnaris eleqtrolizis gziT ganxorcielebuli Txevadi b. 

b. myarfazuri 

fxvnilovan borSemcvel narevebSi ganxorcielebuli b. foladebis 

nakeTobebis SemTxvevaSi iyeneben boris karbidis fxvnils, xolo Zneldno-

badi da feradi liTonebis SemTxvevaSi _ narevebs amorfuli boris 

fuZeze. 

b. pastebiT 

b., romelic xorcieldeba nakeTobaTa zedapiris boris karbidis Sem-

cveli pastebiT gagozvis, gapoxvis gziT. 

boris anhidridi 

B2O3 _ boris Jangeuli, ufero, minisebri masa, romelic miiReba bor-

mJavas gavarvarebiT. gamoiyeneba komponentis saxiT rCilvisa da SeduRebi-

saTvis flusebis dasamzadeblad. 
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borti 

liTonis kristaluri gisosis geometriuli elementi, raime danadga-

ris, mowyobilobisa da iaraRis msazRvreli xazi, glinis an naglinis qi-

mi, nawiburi da sxv. 

borniti 

(Cu5FeS4) minerali, spilenZis madnebis erT-erTi komponenti. ixileT 

spilenZis madnebi. 

borcv(ak)ebi 

naglinis zedapirze uwesrigod an perioduli gameorebiT sxvadasxva 

formiTa da geometriuli zomiT ganlagebuli Sverilebi. maTi warmoqmnis 

mizezi SeiZleba iyos glinis zedapiris dazianeba, Rrmulebi, maTze 

liTonis nafleTis daduReba da sxv. 

botomi 

iSviaT liTonTa miRebis teqnologiis erT-erT (gamoleqvis) safexur-

ze miRebuli naxevarproduqti. 

boqsiti 

(Aℓ2O3·nH2O) aluminis wyliani mineralebis narevi. b-Si Aℓ2O3-is Sem-

cveloba 70 %-mde aRwevs. misi feri SeiZleba iyos moTeTro, monacrisfro, 

ruxi an wiTeli. b-is sisale, mineralogiuri skaliT 1_3 sazRvrebSia, xo-

lo misi simkvrive 2,5_3,5 g/sm3 sazRvrebSi icvleba. b. liTonuri aluminis 

misaRebi ZiriTadi madania, amzadeben, agreTve, abraziul masalebs _ alunds, 

aloqsitsa da sxv. farTod gamoiyeneba maRalTixamiwovani cecxlgamZle ma-

salebis dasamzadeblad, mcenareuli da navTobis zeTebis gasawmendad. b-is 

SedarebiT dabali xarisxis nairsaxeobani eleqtrofoladisa da foladsad-

nob warmoebaSi widis gamaTxelebel saSualebad gamoiyeneba. foladsadnob 

warmoebaSi gamoyenebuli b. maRali tenianobiT gamoirCeva, misi qimiuri Sed-

genilobaa: 3_10 % SiO2; 20_60 % Aℓ2O3; 1_2,5 % TiO2; 25_43 % Fe2O3 da mcire 

raodenobis sxva minarevebi. 

b. widis gamaTxelebeli moqmedeba masSi Aℓ2O3-is Semcvelobis gazrda-

zea damyarebuli, rac, Tavis mxriv, advildnobadi evteqtikuri narevis 

warmoqmnis Sedegad, widis dnobis temperaturis Semcirebas iwvevs. 

borsilicireba 

liTonis (foladis) nakeTobebis qimiur-Termuli damuSaveba, romlis 

drosac maTi zedapiris boriTa da siliciumiT TanamimdevrobiTi an er-

Tdrouli difuziuri gajereba xdeba. 

borqromireba 

foladis nakeTobebis zedapiruli Sris qimiur-Termuli damuSaveba 

boriTa da qromiT erTdrouli difuziuri gajerebiT koroziamedegobis, 

mxurvalmedegobisa da cveTamedegobis gazrdis mizniT. b-is atareben fxvni-

lovan an Txevad nadnobebSi eleqtrolizuri an araeleqtrolizuri meTo-

debiT. b. xorcieldeba 900_1100
 oC temperaturul intervalSi (Fe,Cr)2B da 

(Fe,Cr)B an Cr-is α-xsnaris boridebis fenebis SemcvelobiT. 

borqromirebuli I Sre _ xasiaTdeba gazrdili cveTamedegobiT 

abraziuli zemoqmedebis dros; 

borqromirebuli II Sre _ maRali plastikurobiT, cveTamedegobiT, 
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mxurvalmedegobiT da koroziamedegobiT gazrdil temperaturaze; 

borqromirebuli III Sre _ koroziamedegobiT, mxurvalmedegobiT da 

cveTamedegobiT datvirTvebis aramaRali maCveneblebis pirobebSi. 

boyvi 

 
Txevadi foladis zodebad Camosxmi-

saTvis samsxmelo Tujisagan damzadebu-

li gansazRvruli zomisa da konstruqci-

is yalibi. b-is konstruqciuli Tavisebu-

reba ZiriTadad Camosasxmeli foladis 

gvarobazea damokidebuli. mduRare da 

naxevrad mSvidi foladis CamosxmisTvis 

iyeneben qvemoT gafarToebul uZiro boyvebs, xolo mSvidi foladisaTvis 

_ yruZirian zemoT gafarToebuls, romelzec idgmeba cecxlgamZle saizo-

lacio masaliT amogebul-amolesili sanamate zesadgami Cajdomis niJaris 

amosayvanad zodis sanamate (zeda) nawilSi. 

b-is dasamzadeblad iyeneben sferulgrafitian modificirebul sam-

sxmelo Tujs, romlisganac Camosxmuli b. maRali medegobiT gamoirCeva. 

uwyveti Camosxmis ganviTarebam mTel msoflioSi TiTqmis gaauqma fo-

ladis sifonuri da zemodan Camosxma boyvebSi, ramac sagrZnoblad Seamci-

ra maTi xarji da gaaumjobesa foladsadnobi saamqros xarisxobrivi, sa-

warmoo da ekonomikuri maCveneblebi. miuxedavad amisa, specialuri, uJan-

gavi legirebuli da sapasuxismgeblo foladebis warmoebisaTvis warmate-

biT gamoiyeneba boyvebi, rogorc sifonuri, ise zemodan CamosxmisaTvis. 

1970-ian wlebSi saqarTvelos politeqnikur institutsa da saqarTve-

los mecnierebaTa akademiis metalurgiis institutSi akademikos ferdinand 

TavaZisa da t. m. d., profesor jondo barbaqaZis iniciativiT, xelmZRvane-

lobiTa da uSualo monawileobiT, boyvebis medegobis gazrdis mizniT Se-

imuSaves maTi warmoebis xerxi samsxmelos nacvlad gadasamuSavebeli Txe-

vadi Tujisagan, romlis magniumiT modificirebiT miRebul iqna dabalgo-

girdiani, sferulgrafitiani (maRali simtkicis) Tuji mkveTrad gaumjobe-

sebuli meqanikuri TvisebebiT, ramac SesaZlebeli gaxada foladsasxmeli 

boyvebis Camosxma am Tujisagan. 

aRniSnuli warmatebuli sawarmoo-mecnieruli kvlevebis safuZvelze 

es xerxi pirvelad dainerga rusTavis metalurgiul qarxanaSi, sadac, Zvi-

radRirebuli samsxmelo Tujis SeZenis nacvlad, brZmedis saamqroSi miRe-

buli gadasamuSavebeli Txevadi TujiT savse cicxvis magniumiT modifici-

reba da miRebuli sferulgrafitiani Tujisagan boyvebisa da sxva saCamos-

xmo mowyobilobis Camosxma am qarxnis mTavari meqanikosis ganyofilebis 

samsxmelo saamqroSi xorcieldeboda. 

am progresuli teqnologiis danergviT boyvebis, maTi sanamate zesad-

gamebis, centraluri saCamosxmo arxebis, qveSebis medegoba ramdenjerme ga-

mSvidi da mduRare foladis 

Camosasxmeli boyvebis sqema 
a. mSvidi foladis Camosasxmeli zemoT 

gafarToebuli boyvi; b. gamaTbilebeli 

sanamate zesadgami; g. mduRare foladis 

Camosasxmeli qvemoT gafarToebuli gam-

Woli (uZiro) boyvi. 

g 
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izarda da erT tona foladze maTi xarji 18 kg-dan Semcirda 10 kg-mde, 

ramac saxsrebis didi ekonomia ganapiroba. magniumiT modificirebuli sfe-

rulgrafitiani Tujis gamoyenebis Sedegad aseve gaizarda mTavari meqani-

kosis ganyofilebaSi sacvleli mowyobilobisa da sxva meqanikuri nawile-

bis muSaobis periodi da Semcirda maTi xvedriTi xarji. 

aRniSnuli teqnologia dainerga aseve qarxnebSi „zaporoJstali“ da 

„dneprospecstali“. yofili sabWoTa kavSiris Savi metalurgiis saminis-

tros davalebiT saqarTvelos mecnierebaTa akademiis metalurgiis insti-

tutis mecnierebis (ferdinand TavaZe, jondo barbaqaZe, manuCar lanCava, 

amiran bakuraZe da sxv.) mier doneckis Savi metalurgiis samecniero-kvle-

viTi institutis TanamSromlebTan erToblivad Seiqmna da gamoica im dros 

metalurgiul qarxnebSi gamoyenebuli boyvebis atlasi, romelmac xeli 

Seuwyo kavSiris masStabiT qarxnebSi danergiliyo optimaluri konstruq-

ciisa da qimiuri Sedgenilobis boyvebi. 

boyvis avtotrefireba 

boyvis Siga zedapiris mTlianobis darRveva zodis meqanikuri xaxu-

niT koroziul garemo pirobebSi. 

boWkovani struqtura 

minis, plastmasis, liTonisa da sxva masalis Rerovani, svetebiani 

struqtura. boWkos aqvs SezRuduli sigrZis mtkice sxeuli da mcire ga-

nivkveTi. magaliTad, zogi milnamzadis boWkovani struqtura mis texSi 

SeiniSneba.  

boWkovani masala 

liTonuri an araliTonuri masala, romlis struqtura nawilobriv 

an mTlianad boWkoebisagan Sedgeba. 

bragiti 

(Pd, Pt, Ni)S platinis madani. 

braitstoki 

parafinuri navTobis narCenebis gamoxdiT miRebuli maRalxarisxovani 

zeTi. b. gamoirCeva maRali siblantiTa da aalebis maRali temperaturiT 

(aranakleb 275 
oC), xasiaTdeba maRali qimiuri stabilurobiT. b. sufTa sa-

xiT TiTqmis ar gamoiyeneba. mas mcire da saSualo siblantis zeTebTan Se-

revis Semdeg iyeneben, ZiriTadad metalurgiul warmoebaSi. is saglinavi 

dganebis amZravebis reduqtorebisa da meqanikuri mowyobilobis sxva 

kvanZebis dasazeTad ixmareba. 

brauniti 

manganumis Jangeulebisa da silikatebis jgufebis rTuli qimiuri Sed-

genilobis minerali. aqvs Savi feri da naxevrad liTonuri dabinduli el-

vareba. manganumis erT-erTi mniSvnelovani madania. iyeneben feromanganumis 

gamosadnobad. 

bremsbergi 

daxrili gvirabi, romelsac miwis zedapirze uSualo gamosasvleli 

ara aqvs, gahyavT fenaSi misi daxris mimarTulebiT da gamoiyeneba sxvadas-

xva tvirTis CasaSvebad zeda horizontidan qveda horizontebze meqanikuri 

mowyobilobebis saSualebiT. 
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brigada sawarmoo 

erTi sawarmoo amocanis Sesasruleblad gaerTianebul specialistTa 

jgufi, magaliTad, mefoladeTa b., SemduRebelTa b., CamomsxmelTa b., mgli-

navTa b., meSaxteTa b., maRaroelTa b. da sxv. 

brigadobrivi sameurneo angariSi 

b. ijara, sameurneo saqmianobisa da sxva ekonomikuri urTierTobis 

forma, romelic farTod gamoiyeneba Tanamedrove sameurneo cxovrebaSi. 

brizantuloba 

feTqebadi nivTierebis Tviseba, daaqucmacos misi mimdebare garemo 

afeTqebis Semdeg. brizantuloba ganisazRvreba afeTqebis produqtebis 

dartymiTi zemoqmedebiT. is gamovlindeba feTqebadi nivTierebis uSualo 

siaxloves, rodesac manZili 2-2,5-jer ar aRemateba am muxtis radiuss. bri-

zantuli moqmedeba da brizantuloba izrdeba feTqebadi nivTierebis sim-

kvrivisa da detonaciis unaris zrdasTan erTad. 

briketi 

dakalibrebuli, naWrovani, sakazme masala, miRebuli fxvnilovani 

masalebis, burbuSelis, wvrili madnis, naxSiris koncentratebis, fluse-

bis, warmoebis narCeni Slamebis da sxva masalis komponentebis dawnexiT. 

metalurgiul sadnob agregatebSi gamoiyeneba rkinismadniani, metalizebu-

li, daflusuli da rkinis madnian-saTbobiani b. misi gamoyeneba sagrZnob-

lad aumjobesebs metalurgiuli warmoebis teqnikur-ekonomikur maCveneb-

lebs. 

briketireba 

briketebis miReba 

brinelis burTula 

gamzomi xelsawyos _ brinelis wnexis buniki, romlis anabeWdis dia-

metris mixedviT ganisazRvreba gamosacdeli liTonis sisale. 

brinjao 

Senadnobi spilenZis fuZeze, romelSic ZiriTad malegireblad, TuTi-

is garda, perioduli sistemis nebismier qimiur elements iyeneben. 

arsebobs kaliani, aluminiani, beriliumiani, fosforiani da sxva b. 

teqnologiuri niSnis mixedviT ganarCeven samsxmelo da deformirebad b-s 

samsxmelo kaliani b. Seicavs 3 % kalas, 5-12 % TuTiasa da 3-17 % 

tyvias. samsxmelo b. armaturis, sakisrebisa da sxva antifriqciuli deta-

lebis dasamzadeblad gamoiyeneba. 

deformirebadi b-s gavrcelebuli saxesxvaobebia: kalian-fosforiani 

b. (4-6,5 % Sn; 0,15-0,25 % P), kalian-TuTiiani b. (3-5 % Sn; da 2-4 % Zn), kali-

an-TuTiian-tyviiani b. (3-5 % Sn; 3-5 % Zn; 2-3 % Pb). zemoT CamoTvlili de-

formirebadi kaliani b. liTonis badis, zambarebisa da sxvadasxva antif-

riqciuli detalis dasamzadeblad gamoiyeneba.  

ZviradRirebuli kaliani b-s Sesacvlelad gamoiyeneba sxvadasxva uka-

lo b. maT Soris upiratesad gamoiyeneba aluminiani b., romelic gamoirCe-

va maRali meqanikuri TvisebebiT da koroziamedegobiT. manqanaTmSeneblo-

baSi farTod gamoiyeneba rTuli Sedgenilobis aluminiani b., romelic alu-

minis garda Seicavs rkinas (1,5_6 %), nikels (4_6 %), manganums (2_4 %), tyvi-

as (1,5 %-mde). 
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rTuli Sedgenilobisaa siliciumiani b., romelic Seicavs 3 %-mde si-

liciumsa da 1 % manganums. siliciumiani b. maRali meqanikuri TvisebebiTa 

da koroziamedegobiT gamoirCeva, amitom mas farTod iyeneben qimiur manqa-

naTmSeneblobaSi rezervuarebis, qvabebisa da armaturis dasamzadeblad. 

bolo wlebSi kaliani b-s Semcvlelad warmatebiT iyeneben manganumi-

an (5 % Mn), kadmiumian (1 % Cd), qromian (0,5 % Cr), beriliumian (2_2,5 % Be) 
brinjaos. 

brke 

liTonis nakeTobebisa da naglinis zedapirze arsebuli lamis an xen-

jis fena, romelic warmoiqmneba mowamvlis abazanebSi teqnologiuri reJi-

mis darRvevis Sedegad. 

bromi _ (Br) 
elementebis perioduli sistemis VII (halogenebis) jgufis qimiuri 

elementi rigobrivi nomriT 35 da atomuri masiT 79,916. is muqi mura feri-

sa da mkveTri sunis mqone siTxea simkvriviT 3130 kg/m3, dnobisa da duRilis 

temperaturebiT -7,2 oC da +58,6 oC Sesabamisad. 
b. marilebis (natriumis da magniumis) saxiT gvxvdeba zRvis wyalSi, 

wyalbadTan moqmedebiT warmoqmnis bromovan wyalbads (B2H2) _ uferul 

airs, romelic bromovanmJavas warmoqmniT (HB2O3) advilad ixsneba wyalSi. 

b. gamoiyeneba saRebavebis warmoebaSi, samkurnalo preparatebis dasam-

zadeblad da sxv. 

`bromi~ berZnuli sityvaa da myralsunians niSnavs. 

bromatebi 

bromovanmJavas marilebi. magaliTad, kaliumis b. (KBrO3), romelic mi-

iReba tutesTan bromis urTierTqmedebiT. b. Zlieri damJangavebia da gamo-

iyeneba qimiuri analizSi, magaliTad, koqsis airSi fenolebis gansazRvri-

saTvis. 

bromacetoni _ (BrCH2COCH3) 

momwamlavi, cremlmdeni nivTierebaa, miiReba acetonTan b-is urTier-

TqmedebiT. 1 m3 haerSi 0,05 mg b-is koncentracia adamianisTvis momakvdine-

belia. misi uvnebelyofa naxSiriani airwinaRiTaa SesaZlebeli.  

bromidebi 

bromwyalbadovanmJavas (HBr) marilebi. magaliTad, kaliumis b. (KBr), 
vercxlis b. (AgBr), magniumis b. (MgBr2), romlebic zRvisa da tbebis wyleb-

Si gvxvdeba. SedarebiT farTodaa gavrcelebuli magniumis b., romelic ga-

moiyeneba medicinaSi, fotografiaSi da sxv.  

brtyelZira 

horizontaluri qvedis mqone teqnologiuri sacvleli mowyobiloba, 

mag., boyvebi, centraluri sasxmo kokilebi, arxebi, xvimirebi da sxv. 

brunva-dartymiTi burRva 

qanis daSlis procesi Spurebisa da WaburRilebis sangrevze burRis 

bunikis brunvisa da dartymis erToblivi zemoqmedebiT. 

brunviTi burRva 

WaburRilis gaburRva mis sangrevze mibjenili burRis brunviTi ze-

moqmedebiT. 
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bruni 

saglin(av)i dganis glinis erTjeradi sruli Semobruneba Tavisi 

RerZis garSemo. 

brusiti 

Mg(OH)2, minerali, magniumisa da misi cecxlgamZle masalebis misaRe-

bi nedleuli. 

brZmedi 

Tujis gamosadnobi WaSvuri 

Rumeli rkinaSemcveli masalebis ga-

dasamuSaveblad. rkinaSemcveli masa-

lebi, saTbobi da flusebi brZmedSi 

zemodan sakerZeSi CaitvirTeba. isini 

qveviT eSveba cxeli airebis aRmava-

li moZraobis sawinaaRmdegod, rom-

lebic Rumlis qSinebis zonidan ze-

viT, airsarinisaken miemarTeba. qSi-

nebis saSualebiT brZmedis quris ze-

mo nawils miewodeba cxeli haeri, 

Jangbadi da bunebrivi airi. 

rkinaSemcveli masalebis aRdge-

nis Sedegad miRebuli Tuji da wida 

TandaTanobiT Rumlis quris qveda 

nawilSi _ liTonmimRebSi grovdeba 

da maTi kuTri wonis Sesabamisad na-

wildeba _ Tuji qveda, xolo wida 

quris zeda nawilSi. brZmedidan Tu-

jisa da widis gamoSveba xdeba dad-

genili periodulobiT maTTvis gan-

kuTvnili xvrelebidan (kriWebidan) 

cicxvebsa da fialebSi Sesabamisad. 

xvrelebis gaxsna da daketva meqanizebulia. gaxsnisaTvis gamoiyeneba 

saburRi manqanebi, xolo daketvisaTvis _ e. w. `zarbaznebi~, romlebic 

moZraobaSi mohyavs eleqtroamZravs. 

brZmedis cilindruli quris zemoT gafarToebul konusur nawils 

ewodeba mxarulebi, romlis zeviT moTavsebulia Rumlis yvelaze didi di-

ametris cilindruli nawili _ gvizi. mis zeviT konusuri maRali nawilia 

WaSvi (Saxti). CamoTvlili elementebi qmnis brZmedis profils _ Siga kon-

figuracias, rasac gadamwyveti mniSvneloba eniWeba sakazme masalebisa da 

airebis Tanabari moZraobis uzrunvelsayofad. WaSvis zemoT cilindruli 

nawili ukavia sakerZes, romlis Tavzea CamtvriTavi aparati _ didi da pa-

tara konusebiTa da airsadenebiT. konusebis daxmarebiT xdeba awonili sa-

kazme masalebis _ aglomeratis, saTbobisa da flusebis TanamimdevrobiT 

ganawilebul fenebad CatvirTva Rumlis sakerZeSi. Rumlis samuSao sivrci-

brZmedis Rumlis sqema 
1. sakerZe; 2. WaSvi (Saxti); 3. gvizi; 4. mxaru-

lebi; 5. qura; 6. lorfini; 7. saZirkveli. 
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dan airebis miwodeba airsawmendSi airsadenebiT xorcieldeba. airsawmen-

didan brZmedis airi specialuri airsadeniT momxmareblisken miemarTeba. 

b-is airsadenebi aRWurvilia specialuri sarqvlebiT, romlebic avtomatur 

reJimSi inarCunebs airis dadgenil wnevas brZmedSi. 

b. liTonis garsacmiT, konstruqciebiT, brZmedis aguriT, naxSiris 

blokebiT amogebuli qvediT eyrdnoba rkinabetonis masiur saZirkvels, ro-

melic miwiszeda da miwisqveSa nawilebisagan Sedgeba. b-is ZiriTadi paramet-

rebia: quris, gvizisa da sakerZis diametrebi; saerTo da sasargeblo simaR-

le da moculoba, romlis angariSi da gamoTvla xdeba yoveli axali brZme-

dis mSeneblobis dros. b. sasargeblo simaRle aiTvleba Tujis gamosaS-

vebi xvrelis donidan CasatvirTi aparatis didi konusis qveda kiduramde. 

Tanamedrove didi moculobis Rumlebis sasargeblo simaRlea 32-34 m, xo-

lo sasargeblo moculoba 1033-dan 5000 m3-mde icvleba. 3200 m3 moculobis 

b-is quris diametria 12,0 m, xolo 5000 m3 moculobisa _ 14,7 m, maTi gvize-

bis diametrebia 13,1 da 16,1 m Sesabamisad. bolo 10 welze metia axali brZme-

di ar aSenebula. mis nacvlad, ganviTarebul qveynebSi, rkinis pirdapiri 

aRdgenis meTodebiT momuSave eleqtrofoladsadnobi qarxnebi Sendeba. 

brZmedi garedan foladis 30-50 mm sisqis furclebisagan SeduRebis 

gziT damzadebuli garsacmiT aris daculi. b-s cxeli haeri miewodeba 

haergamxureblebidan cecxlgamZle aguriT amogebuli rgoluri milgayva-

nilobiT, romelzec mierTebulia quris zemo nawilSi ganlagebuli qSine-

bi. maTi ricxvi Tanamedrove didi moculobis brZmedis Rumlebze 44-s aR-

wevs. 

Tujis gamodnobis teqnologia kacobriobis istoriaSi cnobilia IV-V 

saukuneebSi primitiul RumlebSi xis naxSirisa da rkinis nedli madnebis 

gamoyenebiT brZmedis pirveli WaSvuri Rumlebi evropis qveynebSi XIV sau-

kunidana aris cnobili. ruseTSi pirveli brZmedi amoqmedda tulis olqSi 

kaSiris qarxanaSi, xolo uralSi _ tagilis qarxanaSi 1701 wels. 

brZmedis teqnologia da konstruqciebi daixvewa akademikos mixeil 

pavlovis mecnieruli SromebiT da didi moculobis (5000 m3) Rumlebis gan-

viTarebiT XX saukunis 70-80-ian wlebSi Tujis warmoebis moculobiT msof-

lioSi sabWoTa kavSiri pirvel adgils ikavebda. 

Tujisa da koqsis warmoeba saqarTveloSi dakavSirebuli iyo erT 

mTavar mizanTan, rom metalurgiuli dargis ganviTarebasTan erTad tyi-

bul-tyvarCelis naxSirebis bazaze ganviTarebuliyo koqsqimiuri warmoeba, 

xolo koqsis airisa da brZmedis widebis bazaze _ qimiuri sasuqebis, qimi-

uri boWkos, cementisa da sxva dargebis sawarmoebi, risTvisac nikoloz 

qaSakaSvilma Seqmna sruli metalurgiuli ciklis msoflioSi pirveli mil-

saglin(av)i qarxana. 

rusTavSi brZmedebi aSenda 750 m3 moculobis, xolo rekonstruqciis 

Semdeg moculoba gaxda 1150 m3, mwarmoebluroba 2-jer gaizarda da gaxda 

800000 t weliwadSi, risTvisac aSenda axali aglofabrika. tyibul-tyvar-

Celis naxSirebis dabali xarisxis gamo rusTavis koqsis nacrianoba iyo 

14 %, xolo gogirdis Semcveloba 1,4 %. am mizezi rusTavis Tuji msof-

lioSi yvelaze Zviri iyo. es uaryofiTad moqmedebda foladis naglinisa 

da milebis TviTRirebulebasa da qarxnis ekonomikaze. amitom gadawyvita 

qarxnis direqtorma g. qaSakaSvilma sabWoTa mTavrobis mxardaWeriT eleq-

trofoladsadnobi saamqros mSenebloba, romelic, samwuxarod, vaiinvesto-

rebma yazaxeTSi gayides. 
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brZmedis airi 

brZmedis procesis erT-erTi produqti. misi Sedgeniloba, procesis 

Taviseburebebis mixedviT, farTo farglebSi icvleba: CO _ 23-30 %; CO2 _ 

16-22 %; H2 _ 5-11 %; N2 _ 45-58 %. 
b. a. temperatura mkveTri cvalebadobiT xasiaTdeba da 60-400

 oC far-
glebSi meryeobs. misi gamosavali erTi tona koqsis xarjze aris 3800 m3, 

Tbounarianoba ki _ 3600-4600 kj/m3. b. a-s iyeneben sakoqse batareaSi, brZme-

dis haermaxureblebSi, saqvabe danadgarebsa da sxva agregatebSi saTbobad. 

brZmedis procesi 

brZmedSi Tujis miRebis procesi. is Semdegi safexurebisagan Sedgeba: 

1. tenis, aqroladebis mocileba da karbonatebis daSla; 2. rkinis da sxva 

elementebis aRdgena; 3. Txevadi Tujis miReba, danaxSirbadianeba da widis 

warmoqmna-Camoyalibeba. 

brZmedSi CatvirTul sakazme masalebSi (madanSi, aglomeratSi, flu-

sebsa da saTbob koqsSi) mudmivad aris teni, rogorc higroskopiuli, ise _ 

hidratuli saxiT. higroskopuli anu atmosferuli teni, sakazme masalebi-

dan Rumlis zeda nawilSi maTi 100-200 
oC temperaturaze gaxurebisas mos-

cildeba. hidratuli anu qimiurad SekavSirebuli tenis mocileba ki mim-

dinareobs brZmedis SedarebiT qveda horizontebze 200_550 
oC da zogjer 

1000
 oC-ze gaxurebis pirobebSi. hidratuli teni moumzadebel nedl masala-

Si _ rkinis madnebSi gvxvdeba. Tanamedrove, winaswar momzadebul rkinis 

Semcvel sakazme masalebSi _ aglomeratsa da rkinis gundebSi hidratuli 

teni ar gvxvdeba. 

koqsidan aqroladebis mocileba 800-1000
 oC temperaturaze mimdinareobs. 

koqsis aqroladebSi aris: 10-15 % CO2; 20-30 % CO; 40 %-mde H2; 20-30 % N2 da 

10-20 % CH4. brZmedSi karbonatebis daSlis qimiuri reaqciebi endoTermulia 

da siTbos moiTxovs. es reaqciebia: CaCO3=CaO+CO2_178,5 mgj; MgCO3=MgO+ 
+CO2_109,87 mgj; MnCO3=MnO+CO2_96,35 mgj; FeCO3 = FeO+CO2_87,91 mgj. 

reaqciebi xorcieldeba siTbos STanTqmiT. reaqciaTa Sedegad gamoyo-

fili CO2 1000 oC-ze da zeviT temperaturul pirobebSi koqsis naxSirbadTan 

reaqciaSi Sedis CO-s warmoqmniT da siTbos didi raodenobis STanTqmiT: 

CO2+C=2CO_166,3 mgj. 

rkina JangbadTan warmoqmnis sam Jangeuls: FeO, Fe3O4 da Fe2O3. Jangba-

dis Semcvelobis mixedviT brZmedSi mimdinare rkinis da sxva elementebis 

aRdgenis procesi maTi Jangeulebidan (oqsidebidan) Jangbadis mocilebaSi 

mdgomareobs, rac calkeul safexurebad xorcieldeba: Fe2O3 →Fe3O4 →FeO→ 
→Fe (570 °C-ze zeviT) an Fe2O3 →Fe3O4→Fe (570 °C-ze qveviT). 

Tujis warmoqmna, aRdgenili rkinis danaxSirbadianeba da widawarmoq-

mnis procesi ase viTardeba: axladaRdgenili rkinis wveTebi zevidan qveviT 

gadaadgilebisas xvdeba gavarvarebuli koqsis naxSirbads, romelic rkina-

Si gaxsnisas amcirebs misi dnobis temperaturas da masTan warmoqmnis Se-

nadnobs _ Tujs anu mimdinareobs Rrublovani rkinis danaxSirbadianebis 

procesi. 

brZmedis procesSi manganumis aRdgena 

brZmedis procesSi manganumis aRdgena mimdinareobs SedarebiT nakleb 

temperaturaze, rkinis aRdgenis analogiurad, xolo spilenZi da nikeli 
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mTlianad TujSi gadadis. manganumis umaRlesi Jangeulebis aRdgena iwye-

ba 100-200 oC temperaturebze, manganumis monooqsidi MnO ki aRdgenas mxo-

lod 1400 
oC-is miRwevisas iwyebs. 

brZmedis procesSi myari naxSirbadiT aRdgena 

brZmedis procesSi myari naxSirbadiT aRdgena mimdinareobs quraSi 

meore jgufis Jangeulebis (Cr2O3, MnO, SiO2, TiO2) monawileobiT, romlebic 

mxolod myari naxSirbadis moqmedebiT maRal temperaturaze aRdgeba. amas-

Tan, qromis oqsidi srulad aRdgeba, xolo titanisa _ TiTqmis mTlianad 

widaSi gadadis, e. i. aRdgeba misi umniSvnelo raodenoba (2_5 %). 

brZmedis procesSi siliciumisa da fosforis aRdgena 

brZmedis procesSi siliciumis aRdgena iwyeba 1350
 oC temperaturis ze-

viT da viTardeba Semdegi reaqciiT: SiO2 +2C=Si+2CO_265,096 mgj. 

fosforis aRdgena iwyeba 800
 oC-dan da Semdegi reaqciiT mimdinareobs: 

(CaO)3P2O5+5C=3CaO+2P+5CO_1629,080 mgj. brZmedis kazmSi gvxvdeba elementTa 

Jangeulebi, romlebic mTlianad gadadis widaSi. aseTia: Aℓ2O3, MgO, CaO. 

brZmedis procesSi rkinis karbidis warmoqmna 

brZmedis procesSi rkinis karbidis warmoqmna 400-500 
oC-ze iwyeba. mi-

si raodenobis gazrdis kvalobaze Txevadi liTonis raodenobac imatebs. 

es iwvevs naxSirbadTan rkinis urTierTqmedebis intensifikacias da sul 

male naxSirbadis Semcveloba 3-4 %-s aRwevs SenadnobSi, ris gamoc misi 

dnobis temperatura mcirdeba da is iwyebs dnobas. naxSirbadis am Semcve-

lobas brZmedis gvizSi aRebul sinjebSi sazRvraven. Rumlis am donidan 

anu gvizidan iwyeba Tujis wveTebis intensiuri moZraoba qurisaken. gzaze 

Tujis wveTebSi gaxsnas iwyebs aRdgenili qimiuri elementebi _ manganumi, 

siliciumi, fosfori, gogirdi da sxv. 

warmoqmnili Tuji quris qveda nawilSi grovdeba. gamdnari fuWi qane-

bi da flusebi imavdroulad warmoqmnis widas, romelic naklebi simkvri-

vis gamo Tujis Tavze, e. i. quris zeda nawilSi moeqceva. Tujsa da widas 

brZmedis Rumlidan maTTvis gankuTvnili specialuri xvrelebis anu kri-

Webis gaxsniT periodulad uSveben Sesabamisad cicxvebsa da sawide fia-

lebSi (jamebSi). 

brZmedSi kazmis moZraobis dro 

b. p. erT-erTi ZiriTadi maCvenebelia RumelSi kazmis gavlis (moZrao-

bis) dro, e. i. dro, romlis ganmavlobaSic brZmedSi CatvirTuli sakazme 

masala zemoT aRwerili procesebis yvela safexurs gaivlis da Tujisa da 

widis saxiT quraSi dagrovdeba. es maCvenebeli gansazRvravs brZmedis mu-

Saobis xarisxianobas da mwarmoeblurobas. am maCvenebelTanaa dakavSirebuli 

Rumlis muSaobis ZiriTadi teqnikur-ekonomikuri sidide _ Rumlis margi 

moculobis gamoyenebis koeficienti (mmgk), romelic sasargeblo moculobis 

(m3) Sefardebaa Rumlis dReRamur mwarmoeblurobasTan (t). Tanamedrove Rum-

lebSi mmgk 0,45_0,50 m3/t aRwevs, rac imas niSnavs, rom dRe-Ramis ganmavloba-

Si 1 m3 Rumlis sasargeblo moculobaze _ 2 tona Tujs awarmoeben. 

b. p. Tanamedrove RumlebSi sruliad avtomatizebulia. 

brZmedura 

mcire zomis (~200_400 m3 moculobis) brZmedi. 
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brZmedqveSi 

brZmedis saamqros samuSao moednis qveS ganlagebuli mowyobilobis 

saerTo saxelwodeba. 

brjeni 

1. glinvis teqnologiur xazze ganlagebuli winaRoba _ liTonis fur-

clisgan damzadebuli sayrdeni, romlis daniSnulebaa naglinis sigrZis da-

fiqsireba, moZraobis erTi mimarTulebidan meore mimarTulebaze gadatana 

da sxv.; 

2. rkinigzis CixebSi an xiduri amwisqveSa gzebze ganlagebuli sayrde-

ni _ winaRoba, romlis daniSnulebaa moZraobis SemosazRvra. 

bulati 

maRalnaxSirbadiani foladi, romelic damzadebis gansakuTrebuli 

xerxis gamo gamoirCeva Taviseburi struqturiTa da zedapiris saxiT (nax-

WiT), maRali sisaliTa da drekadobiT. b-is saxiani zedapiri miiReba speci-

aluri damuSavebiT, romlis teqnologia Sua saukuneebis axlo aRmosavleT-

Si, kerZod, damaskoSi iqna SemuSavebuli. b. damzadebis teqnologiis sai-

dumloebas flobdnen qarTveli TviTnaswavli ostatebi – xalibebi, rom-

lebic am xelovnebas Taobidan Taobas gadascemdnen. 

Tbiliseli ostatebis, Zmebis yaraman da giorgi elizaraSvilebisagan 

b. miRebis teqnologiis gamocdileba da codna cnobilma rusma mecnierma 

p. anosovma Seiswavla da 1841 w. gamoiyena. Sua saukuneebidan XIX saukunis 

pirvel naxevramde b-s saqarTveloSi awarmoebdnen da misgan xmlebs, xan-

jlebsa da sxva iaraRs amzadebdnen. teqnikis rusi istorikosebi p. anoso-

vis qarTvel ostatebTan TanamSromlobis faqts gverds uvlian... maT avi-

wydebaT, rom faqtebis gayalbeba SeuZlebelia. 

buldozeri  

TviTmavali miwasaTxreli manqana gruntis CamosaWrelad, mosasworeb-

lad da mcire manZilze gadsatanad _ cveTamedegi foladisagan damzadebu-

li specialuri konstruqciis moZravi danis an frTis saxis meqanizmiT aR-

Wurvili muxluxa traqtori an sawevari. gamoiyeneba aramadnuri safluse 

masalebisa da wiaRiseulis mopovebisas fuWi qanebis mosaxsnelad, samSe-

neblo masalebis karierebSi, sagzao, samoqalaqo mSeneblobaSi da sxv. 

bunebaSi gavrcelebuli aluminsilikatebi 

bunebaSi gavrcelebulia aluminis silikati (Aℓ2(F,OH)2·SiO4), romelic 

1465 
oC-ze gaxurebiT mulitad da kristobalitad iSleba. aseve farTodaa 

gavrcelebuli minerali kaoliniti (Aℓ2O3 · 2SiO2· 2H2O), romelic silimanitis 

jgufis aluminsilikatebs miekuTvneba. 

bunebaSi farTodaa gavrcelebuli a-is tutovani (fuZovani) jgufi, ro-

melsac mindvris Spatebi, qarsebi da ceoliTebi miekuTvneba. 

buniki 

1. raime instrumentis, xelsawyos an mavTulis (kabelis) wamaxvilebu-

li, an specialuri samarTuliT daboloeba; 

2. magnituri polusebis daboloebebi, romlebic uzrunvelyofen mag-

nituri nakadis simkvrivis ganawilebas; 
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3. saburR Reroze arsebuli daboloeba, romlis daniSnulebaa wina-

aRmdegobaTa gadalaxviT sali qanebis garRveva; 

4. rkinigzis liandagze dasagebi da gadasatani samarjvi, romlis da-

niSnulebaa vagonis an sarkinigzo Semadgenlobis moZraobis gansazRvrul 

adgilas SeCereba. 

buniki rCilvisaTvis 

saSemduReblo nakeris specialuri sacvleli buniki, romelic gaTva-

liswinebulia rCilvisaTvis da aRWurvilia Cveulebrivi mravalRariani, 

mravalaliani satuCiT. 

bunkeri 

nageboba an WurWeli fxvnilovani da naWrovani masalebis droebiT mo-

sagroveblad da Sesanaxad; aglofabrikis, brZmedisa da sxva metalurgiuli 

saamqroebis teqnologiuri mowyobiloba. 

bunker-matarebeli  

maRali bortebis mqone, erTmaneTTan saxsrulad mierTebuli seqciu-

ri platformebisagan Semdgari miwisqveSa satransporto danadgari. misi 

gadaadgileba xdeba liandagze. 

bunkeruli kombaini torfisTvis 

TviTmavali pnevmat(ik)uri agregati torfis budobis RarviT erTdro-

uli mopoveba-aRebisaTvis. 

burbuSela 

foladis, Tujisa da sxva Senadnobis WriT damuSavebis Sedegad miRe-

buli narCeni. damuSavebuli liTonis gvarobisa da Tvisebebis mixedviT b. 

SeiZleba iyos xveuli, fxvieri, anaxleCi da sxv. b. farTod gamoiyeneba me-

talurgiul warmoebaSi liTonuri kazmis Sesavsebad. b-is dawnexiT iReben 

maRali simkvrivis paketebsa da briketebs, romelTa gamoyeneba sagrZnoblad 

zrdis warmoebis efeqtianobas. specialuri standartiT dadgenilia gamo-

sayenebeli burbuSelis saxesxvaobani da moTxovnebi. 

burTulovani 

foladis zodis kristaluri agebulebis saxesxvaoba. burTulovani, 

globuluri kristalebis ganviTarebas ZiriTadad adgili aqvs zodis cen-

traluri RerZis nawilSi. ix. zodi. 

burnotiti 

PbCuSbS3 _ minerali, spilenZis, tyviisa da stibiumis madani. 

burRva 

qanebSi an sasargeblo wiaRiseulSi mcire wriuli kveTis gamonamu-

Sevris (Spuris an WaburRilis) xelovnuri Seqmnis procesi. ganasxvaveben 

burRvis meqanikur da arameqanikur procesebs. burRvis meqanikuri procesi 

iyofa dartymiT, brunviT, dartymiT-brunviT, brunviT-datymiT procesebad. 

burRvis arameqanikuri procesebidan cnobilia: Termuli, afeTqebiTi, el-

eqtroimpulsuri, ultrabgeriTi, eleqtrohidravlikuri, eleqtromagnitu-

ri da a. S. xerxebi. 
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miwis zedapiridan meqanikuri mowyobilobebis gamoyenebiT WaburRile-

bis burRva maTi mSeneblobis erT-erTi ZiriTadi procesia navTobis, airi-

sa da sxva sasargeblo wiaRiseulis dazverva-mopovebisa, agreTve, gruntis 

geologiuri Seswavla-gamokvlevisa samoqalaqo Tu samrewvelo mSeneblo-

bis mizanSewonilobis dasadgenad nagebobebis mdgradobis TvalsazrisiT. 

burRva-afeTqebiTi samuSaoebi 

gaburRul SpurebSi, WaburRilebsa an kamerebSi moTavsebul feTqebad 

nivTierebaTa muxtebis afeTqebis gziT masividan qanis mocileba misi er-

Tdrouli damsxvreviT sxvadasxva zomis natexebad. 

burRva-afeTqebiTi samuSaoebis pasporti 

saSpure muxtis meTodiT afeTqebiTi samuSaoebis warmoebis instruq-

cia (reglamenti), romelic moicavs Spurebis ganawilebis sqemas, Spurebis 

ricxvsa da diametrs, siRrmesa da daxris kuTxeebs, feTqebad nivTierebebsa 

da afeTqebis saSualebebs, muxtis sidides, afeTqebis xerxebsa da maTi af-

eTqebis Tanamimdevrobas, dacobis sidides da masalas, ganiavebis dros (xan-

grZlivobas) xalxis TavSesafrisa da dacvis postebis ganlagebas. 

burRi 

myar masalaSi xvrelis gasaWreli instrumenti. mzaddeba spiraluri 

formis an eqvskuTxa ganivkveTis Stangebis saxiT specialuri legirebuli 

foladebisagan, mWrel pirebad sali Senadnobebis firfitebis gamoyenebiTac. 

butani 

C4H10, gajerebuli naxSirwyalbadi, airi gaTxevadebis temperaturiT 

0 ºC. miiReba navTobis gadamuSavebisas. gamoiyeneba airaluri damuSavebisas 

sawvavad. miewodeba balonebSi Txevad mdgomareobaSi (wnevis qveS). 

butara 

aparati madnis garecxvisa da sisxos mixedviT klasifikaciisaTvis _ 

liTonis cilindruli an konusuri mbrunavi doluri cxavi CamtvirTavi 

da gadmomtvirTavi mowyobilobebiT. cnobilia uZvelesi droidan (V sauku-

ne Cv. w. a.). b. mwarmoeblurobaa 500 t/sT. gamoiyeneba marto wvril sarewebSi. 

buqsaoba 

friqciuli gadacemis diskoebis zedapirebsa da avtomobilis Tvlebis 

gzasTan an lokomotivebis wamyvan borblebsa da rkinigzis zedapirs Soris 

fardobiTi sriali, gamowveuli im garemoebiT, rom wamyvani meqanizmisadmi 

gadacemuli Zalva muSa zedapirebs Soris xaxuniT gamowveul Zalas aRema-

teba. b. arasasurveli movlenaa da iwvevs friqciuli meqanizmebisa da bor-

blebis cveTis daCqarebas, moZraobis Seferxebasa da sxv. b-s Tavidan icile-

ben zedapirebs Soris xaxunis Zalis gazrdiT. 

b. zogjer aRiniSneba glinvisas glinisa da naglinis zedapirebs So-

ris. 

buSeli 

fxvieri an Txevadi masalebis moculobis sazomi erTeuli inglisSi, 

aSS-sa da zogierT sxva qveyanaSi. erTeulebis Tanamedrove saerTaSoriso 

sistemaSi (SI) am erTeulis gadayvana xdeba aseTi TanafardobiT: 
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erTi inglisuri buSeli Seesabameba 36,369 dm3 (l); 

erTi amerikuli buSeli _ 35,239 dm3 (l). 

buSti airisa 

Txevad liTonebsa da SenadnobebSi miT meti raodenobiT ixsneba aire-

bi (O2, N2, H2), rac metia temperatura, misi Semcirebisas gamodis xsnaridan 
da warmoqmnis buStebs. maTi nawili dakristalebis procesSi veRar aswrebs 

amotivtivebas, rCeba zodSi liTonebisa da Senadnobebis meqanikuri da sxva 

Tvisebebis gamauaresebeli, mavne airovani CanarTebis saxiT (ixileT airbuS-

tulebi da liTonis airgajerebuloba). 

buZo 

specialuri daniSnulebis satransporto, bagiris, jaWvis an Tokis 

Casabmeli rgoli an tvirTis Sesatyvisi kavi, romliTac aRWurvilia mZime 

wonis mowyobiloba: manqanebi, Zravebi, generatorebi, yalibyuTebi da sxva. 

buxti 

wonisa da geometriuli zomebisadmi teqnikuri dokumentaciis moTxov-

nebis Sesabamisad daxveuli mili, mavTuli, zoli an sxva msavsi nawarmi. 

 

 

 

g 

gaamalgameba _ ixileT amalgamacia. 

gaangariSeba teqnikuri 

saWiro maTematikuri angariSi metalurgiuli mowyobilobis, agrega-

tebis, dganebis, konstruqciuli elementebis, Rumlebis, xelsawyo-iaraRe-

bis zomebisa da formis (konfiguraciis) dasadgenad. g. t. magaliTebia: kaz-

mis, siTburi reJimis, Rumlebis ZiriTadi gabaritebisa da sxva parametre-

bis gamoTvla-gaangariSeba. 

gaangariSeba qimiuri 

aRdgeniT, daJangviT da sxva metalurgiul procesebSi mimdinare qi-

miuri reaqciebis steqiometriuli monacemebis gamoyenebiT Catarebuli ga-

angariSeba. qimiuri reaqciebis mixedviT procesis materialuri balansis 

Sedgena; g. q. magaliTs saTbobis wvis procesis angariSi, haeris xarjis 

gansazRvra, kalorimetriuli temperaturis dadgena, wvis produqtebis Sed-

genilobisa da raodenobis gamoTvla da sxv. 

gaaqtiureba 

igivea, rac aqtivacia (ix).  

gaaxleba widisa 

foladsadnob agregatebSi teqnologiuri procesi iTvaliswinebs pir-

veladi widis mocilebas da RumelSi Sesabamisi masalis _ kiris, boqsitis, 

mdnobi Spatis SetaniT saTanado Sedgenilobisa da fuZianobis axali widis 

dayenebas. 

gabana boyvebisa 

cxeli zodebisagan ganTavisuflebis Semdeg xdeba wylis maRali wne-

vis SxapiT boyvebis garecxva, gawmenda, damuSaveba. operaciis ZiriTadi mi-

zania boyvebis temperaturis Semcireba da saCamosxmo Semadgenlobis brun- 
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vis daCqareba. wylis SxapiT an abazanaSi damuSavebis dros boyvebis Siga 
zeda piri sufTavdeba xenjisa da sxva WuWyisagan, magram boyvebis medego
baze uaryofiTad moqmedebs.

gabariti
1. sxvadasxva saxeobisa da daniSnulebis mowyobilobis, manqanebis, 

Senobebis, nagebobebis, saglin(av)i dganebis, metalurgiuli Rumlebis, sar
kinigzo vagonebis, xidebis, estakadebisa da sxv. Ziri Tadi gare zomebi;

2. rkinigzasa da sxva magistralur gzaze Tavisufali sivrcis zome bi, 
romelic saSualebas iZleva matarebelma, saavtomobilo transportma da 
sxva moZravma Semadgenlobam daubrkoleblad imoZraos.

gabariti zRvruli moxazulobiT
sagnebis, meqanizmebis, agregatebis, Senobebis, manqanadanagarebisa da 

gabaritebis zRvruli moxazuloba.

gabro
muqi feris siRrmuli magmuri mTis qani 4550 % kaJmiwis SemcvelobiT. 

ZiriTadad Sedgeba plagioklazis, piroqsenis, zogjer _ olivinis, iS vi
aTad ki _ rqaqvasagan.

gabrtyeleba
geometriuli zomis Secvla, aseve liTonebis teqnologi uri gamocda 

liTonis nakeTobebis (naglinis, furclis, milis, Reros da sxv.) civ an 
cxel mdgomareobaSi wneviT (ZiriTadad WedviT) damuSavebis gziT.

gaburRva
igivea, rac burRva.

gaganiereba
glinvis procesSi warmoqmnili namzadis siganis gazrda: Δb  b1 – b0,

sadac b0 da b1 namzadis (zolis) siganeebia gaglinvamde da mis Semdeg. ga
ganiereba izrdeba moWimvis, xaxunis koeficientisa da glinebis diametris 
gazrdiT. gaganierebis gansazRvrisTvis gamoiyeneba Semdegi tolobebi:

sadac ε aris fardobiTi moWimva; R _ glinis muSa radiusi; Δh _ ab
soluturi moWimva; μ = k1·k2·k3 (1,05 – 0,0005 t) _ xaxunis koeficienti; k1=0,8 Tu
jis da k1=1,0 foladis glinebisaTvis, k2 _ glinvis siCqaris koeficienti, 
k3 _ koeficienti, romelic iTvaliswinebs malegirebeli elementebis gav
lenas (k3 icvleba 1,01,60 zRvrebSi), t _ glinvis temperaturaa, oC.

    

      

am formulebSi: μ= k1(1,05 – 0,0005 t).

	 √RΔh
A= 2m (h0+h1) — ;

	

b0

	 1,6	m√RΔh – 1,2Δh
m =  — .
 

h0+h1

1. Δb = 0,57 ε (√RΔh – Δh/2μ) _ baxtinovis formula;

2. Δb = (1 + ε) (μ √RΔh – Δh/2) ε _ gubkinis formula;

3. Δb = 0,35 ε √RΔh _ zibelis formula;

4. Δb = √A2 + b0
2 + 4m√RΔh (3h0 – h1) – A – b0 _ ekelundis formula;
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gaglesa
metalurgiuli mowyobilobis, Rumlebisa da sxva danadgaris tempe

raturuli da mZime datvirTvis pirobebSi momuSave zedapiris SesazeTi 
masaliT, cecxlgamZle nareviT _ pastiTa da sxv. dafarva. magali Tad, 
xaxu nis zedapirze solidolis wasma, foladgamosaSvebi Ra ris zedapiris 
cecxlgamZle masiT galesva da sxva aRniSnuli operaciebi xeliT an sxva 
raime meqanizmiT, torkretmanqaniT an sxva meqanizmiT sruldeba.

(ga)glinva
liTonTa wneviT damuSavebis erTerTi saxe mbrunav glinebs Soris 

deformirebiT. g. xorcieldeba liTonis formisa da Tvisebebis Secvlis 
mizniT.

gagozva _ ixileT gaglesa.

gagrileba
temperaturis Semcireba.

gadabma
ori sxvadasxva detalis erTmaneTTan SeerTeba moqlonebiT, SeduRe

biT, rCilviT, qanCiT da WanWikiT da sxv. naglinis, mavTulis xveulisa da 
sxv. momxmarebelTan SeTanxmebuli wonisa da gabaritis ko nebad Sekvra 
gasagzavnad; Sekvra xeliT an specialuri manqaniT xorcieldeba.

gadabruneba
1. raime meqanizmis, mowyobilobis, moculobis 180 °CiT Semobruneba ma

galiTad, boyvis, sarkinigzo vagonisa da sxv. am operacias amwesatranspor
to meqanizmebiTa da specialuri manqaniT _ vagonamyiravebliT asruleben;

2. produqciis, sxmulis, naglinis, namzadisa da sxva nakeTobis gver
dze gadatrialeba;

3. raime meqanizmiT (amwiT, sabiZgelaTi) an xeliT ganxorcielebu li 
operacia. 

gadaglinva
mocemuli ganivkveTis naglinisagan SedarebiT mcire ganivkveTis nag

linis miReba, ZiriTadad defeqtebis gamosworebis, naglinis wunis Sem
cirebis mizniT.

gadagoreba 
glinvis teqnologiur xazze specialurad daxril macivrebze mrgva

li namzadis gorviT gadaadgileba sworebis mizniT, rac daxris sawinaaR
mdegod muxluxa mimwoli meqanizmiT xorcieldeba.

gadadnoba
erTxel gamodnobili an Semdgomi gadamuSavebisas wundebuli liTo

nis xelaxali gamodnoba da Camosxma zod(eb)ad. metalurgiuli qarxnebis 
praqtikaSi farTod gamoiyeneba foladis an sxva Senadnobebis sxmulebis 
ganmeorebiTi gadadnoba maTSi araliTonuri CanarTebis mkveT ri Semcire
bisaTvis. gavrcelebulia gadadnobis Semdegi xerxebi: 

g. eleqtronulsxivuri
eleqtronulsxivur RumelSi ganxorcielebuli gadadnoba;
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g. eleqtrowiduri
widis abazanaSi saxarji liTonuri eleqtrodis urkalo ga dadnobis 

procesi, romlis ganxorcielebisTvis saWiro siTbo widaSi eleq trobis 
gatarebiT gamoiyofa;

g. vakuumrkaluri
gaiSviaTebul garemoSi kristalizatorSi eleqtrodis g.;

g. vakuumuri
g. gaiSviaTebul atmosferoSi;

g. orjeradi
gadadnoba, romelsac erT agregatSi orjer an or sxvadasxva agre

gatSi TanamimdevrobiT axorcieleben;

g. plazmuri
plazmur RumelSi plazuri rkaliT gadadnoba;

g. plazmurinduqciuri
g. plazmurinduqciur RumelSi;

g. plazmurrkaluri
g. plazmurrkalur RumelSi.

gadazela
cecxlgamZle masebis, narevebis or jeradi an mravaljeradi momzade

ba specialur danadgarze an xeliT.

gadakeTeba
metalurgiul sawarmoebSi zodis dadgenili teqnologiuri sqemiT 

damuSaveba. pirvel momWimav dganze blumebis miRe bis mizniT, zodis glin
vas pirvelad anu pirvel gadamuSavebas uwodeben. blumebis Semdgomi ga
glinva sortul dganze meore an meore uli gadamuSavebaa. gadamuSavebisas 
icvleba masalis qimiuri Sed geniloba da umjobesdeba misi meqanikuri 
Tvisebebi.

gadaketva
1. sadnobi Rumlis gamosaSvebi xvrelis xeliT an meqanizmebis gamo

yenebiT cecxlgamZle masaliT Caketva;
2. g. wyoburisa _ liTonis sadnobi gamaxurebeli Rumlebis eqsploa

taciis dros regeneratoris, rekuperatoris an sxva haergamaxureblis wyo
buris xvrelebis mtvriT, WvartliT, widiTa da sxva narCenebiT amovseba;

3. raime agregatis an milgayvanilobis mowyobiloba, ventili, urdu
li, Camketi da sxv., romelTa daniSnulebaa Txevadi, airovani nakadis moZ
raobis mimarTulebis Secvla, Caketva, gaSveba da sxv.

gadakvra
metalurgiuli nakeToba da liTonproduqciis zedapiris damcavi 

Termodifuziuri dafarva an mosapirkeTebeli zedapiris koroziamedegi 
feniT mitkeca, polieTileniT an saRebaviT dafarva da sxv. 

gadakristaleba fazuri
1. zodis kristalizaciis produqtebis sxvadasxva xerxiT damuSaveba 

liTonebisa da Senadnobebis rafinirebis mizniT;
2. liTonebisa da Senadnobebis kristaluri gisosis Secvla siTburi 

zemoqmedebis Sedegad.
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gadalageba 
erTi wyobilidan meore wyobilSi naglinis gadatana TaTebiani amta

ci xiduri an magnituri amwis daxmarebiT.

gadametberva Tujisa
konverteruli dnoba, romelic praqtikulad naxSirbadis sruli 

amowvis Semdegac xorcieldeba.

gadametburRva
WaburRilis an Spuris nawili, romelic gaburRulia safexuris an 

sangrevis saproeqto niSnulze met zomaze. masSi Tavsdeba muxtis saerTo 
masis 1525 %, rac uzrunvelyofs qanis winaRobis daZlevas. 

gadametSroba
kapitaluri remontis Semdeg Rumlis cicxvis Srobis reJimis para

metrebis dayovnebis dadgenili droisa da temperaturis gadameteba. g.is 
Sedegia agregatis mocdena, sawvavis gadaxarjva da saamqros ekonomikuri 
maCveneblebis gauareseba. 

gadamtvirTveli
uwyveti moqmedebis qanis gadamtvirTveli manqana. ixmareba rogorc 

Ria, aseve miwisqveSa samTo samuSaoebis Sesrulebis dros. misi ZiriTadi 
Semadgeneli nawilia xvetia an lenturi konveieri.

gadamuxtva
ganmuxtvis Semdeg akumulatoris an sxva eleqtroxelsawyos kvlav 

damuxtva.

gadamwodi 
gamzomi gardamqmneli, romelic gasazom fizikur sidides gadascems 

avtomaturi kontrolisa da marTvis impulsur sistemas informaciis ga
damuSavebisaTvis mosaxerxebeli saxiT. ZiriTadad gavrcelebulia gamosa
vali eleqtruli signalis mqone gadamwodebi. gamosavali signali SeiZ
leba iyos uwyveti (Zabva, deni, sixSire, impulsuri rxevebi) an diskretu li 
(magaliTad, eleqtruli impulsebis Tanamimdevroba).

gadamwodi diskretuli signalebisa 
uwyveti informaciis diskretulad gardamqmneli gadamwodi. 

gadamwodi droisa 
drois intervalebis sazomi mowyobiloba droiTi mmarTveli signa

lebis gacemiT kontrolisa da marTvis sistemebisTvis. 

gadaniCbva
foladis gamodnobis dros ramdenime komponentiani cecxlgamZle fx

vieri masalebis foladis gamosaSvebi xvrelisaTvis mcire raodenobis, 
specialuri daniSnulebis, comiseburi masis xeliT _ niCbiT damateba.

gadaJangva
gamdnari liTonisa da widis daJangvis donis gadameteba anu Jang

badis wonasworulze meti Semcveloba liTonsa da widaSi, rasac fo ladis 
gamodnobis dros myari (rkinis madani) Tu airovani (haeri, Jangbadi) dam
Jangvelis saWiroze meti raodenobis damateba iwvevs. 
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gadasaadgilebeli samagri
masiuri samTo samagri, romelic gadaadgildeba sawmend da gasayvan 

sangrevTan erTad.

gadasaSvebi
raime agregatis an milgayvanilobis mowyobiloba _ ventili da sxv., 

romlis daniSnulebaa nakadis moZraobis mimarTulebis Secvla, Caketva, 
gaSveba, gadaSveba da sxv.

gadasvla erTi mdgomareobidan meoreSi
nivTierebis agregatuli mdgomareobis Secvla. magaliTad, Txevadi 

foladis gamyareba boyvSi, myari liTonuri kazmis Txevad mdgomareobaSi 
gadasvla da sxv.

gadasxma
Tujsazidebis Semadgenlobis cicxvidan foladsadnobi saamqros Tu

jis cicxvSi gadasxma, Txevadi Tujis cicxvidan miqserSi an RumelSi Cas
xma, saCamosxmo malSi Txevadi foladis cicxvidan cicxvSi gadasxma da 
sxv.

gadatvirTva
metalurgiuli, energetikuli da meqanikuri mowyobilobebis, agre

gatebis saproeqto simZlavris, tevadobisa da wonis gadameteba, ramac Sei
Zleba isini mwyobridan gamoiyvanos da maTi avariuli gaCereba gamoiwvios.

gadayiraveba _ ixileT gadabruneba.

gadayovneba
metalurgiuli da sxva teqnologiuri procesis periodis drois ga

xangrZliveba, gadameteba, ramac SeiZleba produqciis xarisxis gauareseba, 
wuni, mwarmoeblurobis Semcireba da sxva arasasiamovno Sedegi gamoiwvi
os. magaliTad, zodebis gaxurebis drois gadametyovnebam SeiZleba gana
pirobos liTonis gadaxureba, gadawva, xenjis sisqis gazrda da sxva uar
yofiTi movlenebi.

gadacema
1. meqanikuri mowyobiloba an meqanizmi, romlis daniSnulebaa siCqa risa 

da brunvis momentis Secvla, brunviTi moZraobis gadacema. g.is dax marebiT 
SesaZlebelia siCqaris Semcireba (iSviaT SemTxvevaSi _ gazrda), moZrao
bis mimarTulebis Secvla, brunviTi moZraobis _ sworxazovan moZrao bad, 
kuTxvilis _ saWrel moZraobad gardaqmna da sxv., erTi ZravaTi moZ raobaSi 
modis ramdenime meqanizmi. g.is ZiriTadi parametrebia: brunvaTa momenti, 
brunvis siCqare (sawyisi da saboloo), gadacemaTa ricxvi (Sefar deba), mqk. 
gamoyenebuli energiis mixedviT g. SeiZleba iyos meqanikuri, hidravlikuri, 
pnevmat(ik)uri, eleqtruli. meqanikuris magaliTebi: kbila g., jaWvuri g., 
Wia g., Rveduri g., friqciuli g. CamoTvlili tipis g. gamoiye neba mcire 
da saSualo simZlavris amZravebSi. hidravlikuri da eleqtro g. _ didi 
simZlavris gadasacemad mZlavr satransporto manqanaTa amZraveb Si gamoi
yeneba. pnevmat(ik)uri g. gamoiyeneba meqanizmebis maRali siCqaris brun vaTa 
ricxvis SemTxvevaSi, magaliTad, saprialebel CarxebSi, sadac gamo savali 
kvanZis brunvaTa ricxvi 30000 br/wT aRwevs;
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2. g. siTbosi. teqnikaSi siTbos g.is ramdenime saxea cnobili, romelTa
gan ZiriTadia: siTbogadacema siTbogamtarobiT, konveqcii Ta da gamosxive
biT;

3. Tavisufali Wedvisas namzadis nawilis gadaadgileba misi grZivi Rer
Zis mimarT, magaliTad, safexurebis warmoqmna muxla lilvis Wedvis dros.

gadaciveba
foladis, Senadnobebisa da sxva nivTierebebis fazuri gardaqmnisas 

wonasworul temperaturaze qveviT gaciveba. gadacivebuli nivTiereba Sei
Zleba iyos airovan mdgomareobaSi iseTi temperatu ris pirobebSi, romelic 
misi kondensaciis temperaturaze naklebia an Txe vad mdgomareobaSi, roca 
misi temperatura kristalizaciis temperaturaze dabalia. amitom, Zlieri 
gadacivebisas SeiZleba nivTierebebis an folade bis, Senadnobebis iseTi 
struqturuli mdgomareoba miviRoT, romelic uf ro maRali temperaturis 
pirobebisaTvis aris damaxasiaTebeli. gadacive bis movlena SemCneulia 
foladebis Termuli damuSavebisas _ wrTobis pi robebSi, minis warmoe
basa da sxva teqnologiur procesebSi. gadacivebuli orTqli ionizebul 
gamosxivebaTa registraciisTvis gamoiyeneba. wylis or Tqlis gadacivebis 
xarisxi gavlenas axdens atmosferoSi naleqebis gvaro baze (wvima, Tovli, 
setyva).

gadaZabva
eleqtroteqnikaSi SemCneuli eleqtroZabvis im donemde gazrda, ro

melic eleqtrodanadgaris izolaciisTvis saSiSroebas qmnis. g. ori sax
isaa _ Sinagani (komutaciuri) da garegani (atmosferuli) g. pirveli gar
damavali procesebis pirobebSi (mokle CarTvebi, datvir Tvebis mkveTri 
moxsna da sxv.) Cndeba.

g. atmosferuli
elvis ganmuxtvis Sedegi, iyofa or qvejgufad:
a). `pirdapiri dartymis~ g.;
b). g., gamowveuli obieqtze Weqaquxilis, elvis, Zabvis ga tarebiT, 

rasac Tan sdevs eleqtromagnituri velis mkveTri cvalebado ba. 

gadawva
glinvis win foladis sxmulebis an Senadnobis marcvlebis sazRvre

bis Zlieri daJangva da SelRoba, gamowveuli liTonis gadaxurebiTa da 
am temperaturaze xangrZlivi dayovnebiT, rac gamousworebel wuns iwvevs.

gadawrToba
wrTobis temperaturuli da gacivebis reJimebis darRveva, ris Sede

gad miiReba arasasurveli struqtura da meqanikuri Tvisebebi (simtkicis 
ma Rali zRvari, zedmeti sisale, arasakmarisi plastikuroba).

gadaximva
saxeldaxelo Sekaveba.

gadaxra
raime agregatis an sagnis geometriuli RerZidan gadaadgileba, daZ vra.

g. optikuri
optikuri sistemis maqsimaluri gadidebis unari, romlis farglebSi 

obieqtis sazRvrebis garCeva da aRqmaa SesaZlebeli.
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gadaxureba
1. liTonis (foladis zodebis an naglinis) gaxurebis reJimis darR

veva, rac Zalian maRali temperaturis pirobebSi gadaxurebuli li Tonis  
glinvis procesSi naglinis zedapirze Rrma bzarebis anu Canag lejebis war
moqmnas, produqciis xarisxis gauaresebas iwvevs. gadaxurebis Sedegad na
glinis zedapirze xSirad SeimCneva liTonis zedapiruli gau naxSirbadoeba, 
rasac Tan sdevs simetriulad ganlagebuli badiseb ri bewvbzarebi; 

2. foladebisa da Senadnobebis Termuli damuSavebis reJimis dar Rveva, 
rasac Tan sdevs liTonis marcvlebis zrda da vidmanSteturi struqtu ris 
warmoqmna. aRniSnuli darRveva gamowveulia liTonis gaxurebiT  Ac3 kriti
kulze 100-150 °CiT met temperaturamde.

gadajerebuli xsnari
xsnari, romelSic gaxsnil nivTierebas miRweuli aqvs zRvruli kon

centracia da misi Semdgomi gaxsna SeuZlebelia.

gadineba
raime WurWlidan, rezervuaridan, milsadenidan da sxv. airebis an 

siTxis gamoSveba. magaliTad, Txevadi foladis gamoSveba xvrelis gax sniT, 
Tujis gamoSveba brZmedidan (ix. gamoSveba liTonisa) da a. S.

gadnoba
kazmis, abazanis, liTonebis, Senadnobebisa da masalebis myari 

mdgomareobidan erTgvarovan Txevad mdgomareobaSi gadayvana maTi dnobis 
temperaturaze gaxurebis Sedegad.

gadnobis koeficienti
sidide, romelic axasiaTebs eleqtrowiduri gadadnobis procesSi 

eleqtrodis liTonis dnobis siCqares.

gadoliniumi (Gd)
elementebis perioduli sistemis III jgufis iSviaTi qimiuri ele

menti, romlis atomuri masaa 157,25, rigiTi nomeri _ 64, aRmoaCines 1880 
wels Svedma qi mikosma J. mariniakma da frangma qimikosma p. e. lekokma. 
g. pirvelad miiRo frangma mkvlevarma f. trombma 1937 wels. miekuTvneba 
lanTanidebis jgufs, dnobis temperaturaa 1312 °C, xolo duRilisa _ 3000 
°C. g. movercxlis froTeTri feris liTonia 7890 kg/m3 simkvriviTa da HB 
60 sisaliT. gamoi yeneba magnituri Senadnobebis komponentad rkinis, nike
lisa da kobaltis fuZeze Seqmnil kompoziciebSi, agreTve, sakonstruqcio 
foladebis modi ficirebisa da ganJangvisas.

g. Semcveloba miwis qerqSi 10∙10-3 %ia. SenaerTebSi +3 daJan gvis 
xarisxs avlens. g. qimiurad aqtiuria, maRali temperaturis pirobebSi aqti
urad moq medebs JangbadTan, halogenebTan, gogirdTan, azotTan, naxSirbad
Tan da sxv. haerze didi xniT dayovnebisas wylis orTqlisagan korozias 
ganic dis.

g.is samrewvelo mineralebia: monaciti, qsenotimi da gadoliniti. 
g.is ga moyenebis perspeqtiuli dargebia: atomuri teqnika (maregulirebe
li Rero ebi), mudmivi magnitebi kiuris sxvadasxva wertiliT, Fe, Co, Ni 
Senadnobe bi, feromagnituri masalebi, naxevradgamtari masalebi (selenide
bi da teluridebi), lazerebi da sxv.
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gavarvareba
siTburi energiis xarjze foladis an Senadnobis nakeTobaTa tempera

turis gazrda JRali feris warmoqmnamde.
amis magaliTia feroSenadnobis g. tenis mocilebis mizniT Txevadi 

fo ladis ganJangvamde CamtvirTavi manqaniT rofSi Cayrili malegireblebis 
RumelSi gaxurebulgavarvarebuli ganmJangvelebis gamoyeneba, rac xels 
uwyobs abazanaSi maT gaxsnas.

gazalprocesi
(GAZAL _ procesi, Gaz _ airi, l‘Air Liguide _ sawarmos saxeli safrangeT Si) 

Txevadi liTonis rafinireba airis SeqreviT sarafinirebeli WurWlis (cicxvi, 
tigeli da sxv.) ZroSi Cayenebuli forovani cecxlgamZlis gavliT. es xerxi 
SemuSavebulia da patenti gamogonebaze gacemulia 1948 wels saf rangeTSi. 
literaturaSi dasaxeleba, rogorc wesi, gamoiyeneba frangul enaze. 

gazis gatyorcnis zonis sigrZe
afeTqebis Semdeg sangrevidan gamoyofili gazebis gatyorcnis manZi li: 
	 Aℓ0 =  — ;
 γℓmS√S

bis ga nivkveTis farTobi, m2; ℓSp _ Spuris sigrZe, m; γ _ asafeTqebeli qanis 
mocu lobiTi wona, g/sm3.

gazis koleqtori
forovan da napralovan samTo qanebSi arsebuli sicarieleebi, sivrce

ebi, romlebic gamoiyeneba gazis bunebriv sacavad. aseTi qanebis samTo gvi
rabebiT gaxsnis SemTxvevaSi gazi uproblemod gamoedineba sacavidan.

gazifikacia
1. maRali temperaturis pirobebSi myari an Txevadi saTbobis airovan 

saTbobSi gadayvana haeriT an wylis orTqliT daJangvis Sedegad. g.s axor
cieleben miwiszeda aparaturaSi (airgeneratorebSi) da miwisqveSa danad
garebSi (naxSiris, navTobis g.);

2. sawvavi airebis gamoyeneba teqnikaSi sayofacxovrebo miznebisTvis 
saTanado qselebisa da danadgarebis daxmarebiT.

gazolini
airovani benzinis moZvelebuli saxelwodeba, romelic sazRvargareT 

gamoiyeneboda. airovani benzini msubuqi Txevadi naxSirwyalbadebis nar
evia, romelsac navTobis Tanamgzavri airebisagan an navTobis ga moxdisas 
iReben. airovani benzini gamoiyeneba karburatoruli Zravas sawvavis kompo
nentad da fisebisa da cximebis gamxsnelad.

gazomva
liTonebis, Senadnobebis, nivTierebebis, liTonproduqciisa da sxva 

fizikuri, qimiuri, meqanikuri Tvisebebis, Sedgenilobis gansazRvra, dad
gena da dazusteba. magaliTad, temperaturis g., sisalis g., wnevis g. da sxv.

gaTanadrouleba
metalurgiuli agregatebis _ Rumlebis, dganebis, wnexebis, danadga

rebis kapitaluri remontis an rekonstruqciis dros meqanizaciisa da av
tomatizaciis sistemebis Tanamedrove kvan ZebiTa da xelsawyoebiT aRWurva.

aq A aris feTqebadi nivTierebis xarji, kg; S _ gvira
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gaTboba
(si)Tburi energiis gadacemis procesi, romlis Sedegadac sistemis 

(liTonisa Tu sxva nivTierebis nakeTobis an namzadis) temperatura izrde
ba. siTbos wyaro SeiZleba iyos: saTbobi, eleqtroenergia (nakeTobasa an 
namzadSi eleqtrodenis gatarebis an grigaluri denis inducirebisas) da 
maRalkoncentrirebuli (si)Tburi energiis wyaro (eleqtrorkali, laze
ris an eleqtronuli sxivi, plazmis nakadi); g. liTonebis wneviTa da Ter
muli damuSavebis teqnologiuri procesebis erTerTi sapasuxismgeblo 
operaciaa. metalurgiul warmoebaSi gamoiyeneba sxvadasxva saxis g., ro
melTagan mniSvnelovania:

g. eleqtro
g. eleqtroenergiis gamoyenebiT, romelic siTbos generacias uSu

alod gasaxurebeli sxeulis nivTierebaSi iwvevs;

g. eleqtrokontaqturi
gasaxurebel sxeulSi eleqtrodenis uSualo gatarebis Sedegad gan

xorcielebuli g;

g. eleqtronulsxivuri
gasaxurebeli sxeulis zedapirze eleqtronebis konis dacemis Sede

gad gamowveuli g;

g. vakuumSi
eleqtroenergiis gamoyeneba liTonis gasaTbobad vakuumur RumelSi, 

romelSic gamoricxulia nakeTobis daJangva;

g. induqciuri
gasaxurebel sxeulSi warmoqmnili inducirebuli (dainduqciebuli) 

grigaluri deniT gaxureba;

g. konduqciiT _ ixileT eleqtrokontaqturi g.;

g. konveqciiT
g. nivTierebisaTvis konveqciuri siTbogacvlis gamaTbobliT gadace

muli siTbos xarjze (magaliTad, radiatorebiani sistemiT oTaxis haeris 
gaTboba);

g. kontaqturi
1. ix. eleqtrokontaqturi g.;
2. myari sxeulis g. cxel sxeulTan uSualo SexebiT;

g. plazmuri
plazmis siTbos gamoyenebiT ganxorcielebuli g.;

g. radiaciuli
sxeulis g. alqmed RumlebSi, ZiriTadad gamosxivebis gziT;

g. CiraRdniT
saTbobis wvis Sedegad warmoqmnili CiraRdniT g., magaliTad, marte

nis RumelSi CatvirTuli jarTis g., gamaxurebel meTodur RumlebSi nag
linis g. da sxv.

gaTeTrebuli Tuji
Tuji, romlis zedapiruli Sre TeTri Tujia, guli ki struqturu

lad Tavisufal grafits Seicavs. zedapiruli Sre gadanatexSi xasiaTdeba 
mqrqali TeTri feriT. normaluri temperaturis pirobebSi struqtura ce
mentitisa da perlitisagan Sedgeba. gaTeTrebuli Tujis zedapirul SreSi 
naxSir badis mTliani raodenoba cementitis saxiTaa, e. i. grafitizaciis 
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xarisxi nulis tolia. g. T.is zedapiri maRali sisaliTa da simyifiT xa
siaTdeba, ami tom SeuZlebelia misi damuSaveba mWreli iaraRiT. gamoiyeneba 
sxmulis misaRebad, romelsac zedapirze maRali cveTamedegoba da sisale 
moeTxoveba.

gaiSviaTeba
metalurgiul an sxva agregatebSi (raime moculobidan, Rumlis samu

Sao sivrcidan) haeris gamodena da vakuumis Seqmna. metalurgiul proce
sebSi, kerZod, foladsadnob teqnologiaSi, g. xels uwyobs Txevadi liTonis 
degazaciasa da araliTonuri CanarTebis mocilebas. Tanamedrove vakuumur 
danadgarebSi specialuri tumboebis gamoyenebiT aRweven Rrma g.s, romlis 
sidide 105106 mm v.wy. sv. tolia; foladsadnob agregatSi teqnologiuri 
procesis warmarTvisaTvis liTonis abazanis samuSao sivrcidan agregatis 
yvela Semdgenis areSi sakvamle milis CaTvliT Seqmnilia susti vakuumi, 
atmosferulze naklebi wneva. magaliTad, foladsadnobi or abazaniani da 
eleqtroRumlis sakvamle milis ZirSi wneva unda iyos wylis svetis 6070 
mm, uaryofiTi niS niT, e. i. atmosferul wnevaze naklebi. g. ufro maRal 
maCvenebels aRweven sakvamle milis simaRliT, romelsac sadnobi agrega
tis simZlavris mixedviT angariSoben.

gakirva
civi adidvis an glinvis teqnologiis mosamzadebeli operacia, romel

sac Camqrali kiris abazanaSi liTonis mravaljeradi gatarebiT axorcie
leben. g.is Sedegad gasaglin(av)i liTonis namzadis, milis, mavTulisa Tu 
sxva nakeT(ob)is zedapirze kiris Txeli fena warmoiqmneba, romelic de
formirebis dros sapoxis rols asrulebs.

galama
Txevadi Senadnobebi galiumis fuZeze oTaxis temperaturis pirobeb

Si, romlebsac indiumis, kalis, TuTiis an aluminis Txevad galiumSi gax
sniT iReben. maT iyeneben siTbos matareblad birTvul reaqtorebSi, hid
ravlikur saketebSi da dnobadi mcvelebis dasamzadeblad.

galaqva
liTonis nakeTobaTa zedapiris laqiT dafarva mopirkeTebis, koro

ziamedegobisa da sxva mizniT.

galeniti
minerali, tyviis sulfidi PbS anu tyviis kriala, tyviis ZiriTadi 

madani, romelic zogierT SemTxvevaSi Seicavs 1 %mde vercxls, romelsac 
ga moyofen. g. moruxo tyviisferiT da mkveTri liTonuri bzinvarebiT xasi
aTdeba. misi sisale mineralogiuri skaliT aris 23, simkvrive _ 74007600 
kg/m3. g.is koncentratisagan TeTr da sxva feris saRebavebs amzadeben.

galvanizacia
sxvadasxva masalis zedapiris liTonis Txeli SriT dafarva mudmivi 

eleqtrodenis gamoyenebiT.

galvano
rTuli sistemis Semadgeneli nawili, romelic galvanuri denisadmi 

maxasiaTeblebis damokidebulebas gamoxatavs. saxeli uwodes italieli 
fiziologis galvanis (17371798) pativsacemad.
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galvanomagnituri efeqtebi
liTonebsa da naxevargamtarebSi eleqtrodenis gatarebisas war

moqmnili eleqtromagnituri velis moqmedebiT gamowveuli movlenebi. 
am movlenebs uwodeben magniturrezistul efeqts. iyeneben galvanurna
xevargamtarebian xelsawyoebSi maTi fizikuri Tvisebebis Sesaswavlad.

galvanometri
maRali mgrZnobiarobis xelsawyo, gamoiyeneba metad mcire Zalis de

nis, Zabvisa da eleqtrobis raodenobis gansazRvrisaTvis. bolo wlebSi 
ga moiyeneba agreTve eleqtronuli g., romliTac zomaven 10-15-10-16 a sididis 
mudmivi denis Zalas.

galvanoplastika
eleqtrolizuri daleqvis meSveobiT liTonuri an araliTonuri 

originalidan zusti liTonuri anabeWdebis (aslebis) miReba. g. gamoiyen
eba galvano stereotipebisa da gramfirfitebis dasamzadeblad. galvano
stereotipebi maRali sizustiTa da mdgradobiT gamoirCeva.

galvanostegia
eleqtolizuri daleqvis gziT liTonis nakeTobaTa zedapiris damca

vi an dekoratiuli feniT dafarva. dafarvis win xdeba liTonis nake Tobebis 
zedapiris gaucximovneba, mowamvla, xexva da gaprialeba. g.s axor cieleben 
galvanur abazanaSi, sadac anodis funqcias liTonebi asrulebs, romelT
ac dasaleqi masalis kompensaciisaTvis xsnian, kaTodis rolSi TviT dasa
fari nakeTobebi gamodis. g.is procesis siCqare da dafarvis xarisxi mra
val faqtorzea damokidebuli, romelTagan ZiriTadia eleqtrodenis para
metrebi, eleqtrolitis Sedgeniloba da temperatura.

galvanoteqnika 
gamoyenebiTi eleqtroqimiis nawili, romelic moicavs liTonebis da

leqvas maTi marilebis xsnarebidan da Seicavs galvanostegiasa da gal
vanoplastikas. moicavs procesebs, romelic damyarebulia liTonur maril
xsnarebSi mudmivi denis gatarebis Sedegad dasafari liTonebisa da aral
iTonebis zedapirze sasurveli komponentis daleqvaze.

galvanowyvili
liTonis an Senadnobis zedapiris ori ubani, romelic warmoqmnis 

galvanur elements.

galvanuri dafarva
eleqtrolizuri dafarva _ nakeTobis zedapirze liTonis fenis dade

ba eleqtrolizuri daleqvis saSualebiT. 

gali
saglin(av)i dganis ZiriTadi konstruqciuli elementi, romelic Sed

geba ori sadgarisagan. Tavis mxriv, sadgarebi saglin(av)i gli nebis sayrde
nia. isini aRWurvilia sakisrebiT. konstruqciis mixedviT iyeneben mravali 
saxeobis gals, romelTagan ZiriTadia:

g. gamaganierebeli
g., romelSic slabs anu furcelnamzads 90°iT Seabruneben da fur

clis siganis gazrdis mizniT glinaven ganivi mimarTulebiT;
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g. eqvsgliniani
g., romelSic dayenebulia eqvsi saglin(av)i glini, romelTagan 2 muSa 

glinia, xolo 4 _ sayrdeni an 2 muSa, 2 saSualedo da 2 sayrdenia;

g. vertikaluri 
vertikalurad ganlagebuli glinebiani muSa g., romlis daniSnulebaa 

slabebis an nazolis ganivi moWimva;

g. kbilaniani 
saglin(av)i dganis mTavari xazis elementi, romelic toli raodeno

bis kbilebis mqone ori glinisagan Sedgeba. misi daniSnulebaa mbrunavi 
momentis gadanawileba, romelic mTavari eleqtroZravas an re duqtoris 
lilvidan saglin(av) glinebs gadaecema;

g. momWimi
momWimi dganis muSa g.;

g. mravalgliniani 
Cveulebriv, furcelsaglin(av)i dganis muSa g., romelic Sedgeba sxva

dasxva diametris 6, 12 an 20 glinisagan (muSa da sayrdeni glinebi), amasTan, 
es glinebi sxvadasxva vertikalur sibrtyeSia ganlage buli.

g. muSa
saglin(av)i dganis mTavari xazis ZiriTadi elementi, Sedgeba glinebis 

ganla gebis, damagrebisa da regulirebis mowyobilobebisagan. misi daniS
nulebaa saglinav glinebSi liTonis deformaciis ganxorcieleba;

g. nakeris mimmarTveli
specialuri daniSnulebis samgliniani g., romelic dayenebulia Sedu

Rebis kvanZis win an milSesaduRebeli agregatis kalibrebis dganis sab
oloo g., romelic aRWurvilia sayeluriT, misi daniSnulebaa SesaduRe
bel kvanZSi formirebuli namzadis zusti miwodeba;

g. oTxgliniani
Cveulebriv, furcelsaglini dganis oTxgliniani g., romlebic gan

lagebuli aris erT vertikalur sibrtyeSi amasTan, maTgan mcire diamet
ris ori Siga glini muSaa, xolo SedarebiT didi diametris ori gare _ 
sayrdeni. o. g.s ewodeba kvarto;

g. orgliniani
g. erT vertikalur sibrtyeSi horizontalurad ganlagebuli ori 

gliniT, romelsac `duo gals~ uwodeben;

g. reversiuli
g., romlis konstruqcia glinebis brunvis mimarTulebis Secvlas iT

valiswinebs;

g. saboloo 
g., romelSic glinvis damamTavrebeli stadia xorcieldeba;

g. sasufTao _ ixileT g. saboloo;

g. saSavo
g., romelSic glinvis sawyisi stadia xorcieldeba;

g. horizontaluri
g., romelSic glinebi horizontaluradaa ganlagebuli.

galiumi (Ga)
elementis saxelwodeba miRebulia safrangeTis laTinuri saxel

wodebidan (Gallia). elementebis periodulobis sistemis qimiuri elemen ti _ 
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movercxlisfroTeTri liToni, romlis atomuri masaa 69,72, rigiTi nomeri 
_ 31, simkvrive _ 5904 kg/m3, dnobis temperatura _ 29,8 °C, duRi lisa _ 2230 °C.

galiumis anu `ekaaluminis~ arseboba 1870 wels iwinaswarmetyvela 
mende leevma. aRmoCenil iqna pireneis TuTiis krialaSi speqtruli ana
liziT, 1875 wels frangma qimikosma p. e. lekok de buabodranma gamoyo. 
dedamiwis qerqSi misi saSualo Semcveloba SedarebiT maRalia, utoldeba 
tyviisa da molibdenisas da Seadgens 1,5∙103 % (mas.). aqvs rombuli (fsev
dotetragonuri) kritaluri gisosi. 260 °C-ze maRla, mSrali Jangbadis 
ga remoSi Zalian nela warmoqmnis Txel oqsidur fenas. HClsa da H2SO4 Si 
ix sneba nela, xolo HF-Si _ swrafad. gamdnari Ga 300 °Cze maRla urTier
Tqmedebs yvela sakonstruqcio masalasa da SenadnobTan.

galiumis gamoyeneba
g. miekuTvneba iSviaT liTonebs, magram farTodaa gabneuli bunebaSi. mas 

ZiriTadad aluminisa da TuTiis mineralebidan moipoveben. ZiriTadad Suqdi
odebis warmoebaSi, mzis batareebSi, magnituri mexsierebis mowyobi lobebsa 
da lazerul teqnikaSi gamoiyeneba. g. SehyavT fluoroscenciul masalebSi, 
iyeneben integraluri sqemebis elementad da atomur reaqtoreb Si _ Tbogad
amtanad. g. arsenidi mniSvnelovani naxevargamtaria (naxevrad gamtaria).

galmei
siliciummJava TuTia _ TuTiis madani, uferuli an TeTri fe ris mine

rali.

galoni
moculobis erTeuli. did britaneTSi 1 galoni aris 4,546 l, xolo 

aSSSi _ 3,785 l Txevadi masalebisaTvis, fxvieri masalebisaTvis _ 4,404 l.

galRoba _ ixileT gadnoba.

gamagrafireba
gasakontrolirebel nakeTobaSi Siga defeqtebis gamovlena gamasx

ivebis gatarebiT.

gamagrebis pasporti
dokumenti, romelSic ganxilulia mocemul pirobebSi gvirabis gamag

rebis xerxi, samagris konstruqcia, samagris amoyvanis Tanamimdevroba da 
moculoba, mosaxmarebeli samagris masala.

gamadefeqtori 
gamadefeqtoskopiuri mowyobiloba, romelSic ionizebuli gamosxive

bis misaRebad αgamosxivebis radioaqtiuri wyaro gamoiyeneba.

gamadneba nadnobisa
martenuli foladsadnobi procesis erTerTi teqnologiuri darRve

va, rac foladis Txevad abazanaSi zedmeti myari damJangavis _ rkinis mad
nis an aglomeratis miwodebaSi mdgomareobs. foladis Txevad abazanaSi 
Seta nili zedmeti madani iwvevs liTonis temperaturis dacemas, widis 
gadaJan gvasa da gafuebas, rac uaryofiTad moqmedebs naxSirbadis amowvis 
siCqare sa da nadnobis dayvanaze.

gamavali airebi
metalurgiul Rumlebsa da sxva Tboteqnikur danadgarebSi warmoq

mnili wvis produqtebi (kvamlis airebi), romlebic Seicaven dnobis proce



155

sis widis suspenziur nawilebs, foladis Semcvel komponentebs, Jangeu
lebis mtvers, romlisganac eleqtrofiltrebis, sveli an mSrali gazgam
wmendi danadgarebiT gamonabolqvi airebi iwmindeba.

gamarTva 
1. teqnologiuri mowyobilobisa da aRWurvilobis momzadeba teqno

lo giuri operaciis Sesasruleblad;
2. sadnobi agregatis, saglin(av)i dganis, xiduri amwis, saCamosxmo 

man  qanis, xelsawyos, instrumentis muSaobis normaluri reJimis dadgena 
da uzrunvelyofa. mowyobilobis, danadgarisa an manqanis eqsploataciaSi 
gaS vebisas an dagegmili remontis Semdeg muSa reJimSi moyvana, samuSao 
para metrebis dadgena da sxv.;

3. sortuli naglinis, milebisa da sxv. simetriis RerZidan gadax ris 
(gaRunvis) gasworeba specialuri daniSnulebis gammarTveli manqaniT. mrgvali 
milnam zadisa da milebis sworeba macivarze gorvisas swrafi brun viT xdeba.

gamarTuli denis impulsiT SeduReba
impulsuri kontaqturi SeduReba, romlis drosac gaxurebisaTvis 

ga moiyeneba specialuri tran sformatoris meoreul gragnilSi gamavali 
gamarTuli denis impulsi. transformatori gammarTvelis saSua lebiT Car
Tulia samfaza denis wredSi.

gamarkina (γrkina)
rkinis maRaltemperaturuli modifikacia waxnagdacentrebuli kubu

ri gisosiT. g. r. arsebobis temperaturuli intervalia (1184...1665) K anu 
(911...1392) °C. (ix. alotropia).

(ga)macivebeli Webi
qromiT, manganumiTa da sxva qimiuri elementebiT legirebuli fola

debis gaglinvis Semdeg dabzarvis Tavidan acilebis mizniT naglinis ne li 
gaciveba specialursaxuravian WebSi.

gamaZlierebeli
mowyobiloba, romelic iwvevs raime sididis gazrdas energiis gare 

wyaros xarjze. ganarCeven eleqtroZabvis, eleqtrodenis, wnevisa da sxv. 
g.s. energiis gare wyaros gvarobis mixedviT, g. SeiZleba iyos eleqtruli, 
magnituri, hidravlikuri, pnevmat(ik)uri.

g. farTod gamoiyeneba radioteqnikaSi, telemeqanikaSi, avtomatikaSi, 
sazom teqnikaSi, muSa manqanebis amZravebSi da sxv.

gamgleji
1. manqana, romelic liTonebis gaWimvisa da sxva teqnologiuri gamoc

debis Casatareblad gamoiyeneba. gamglej manqanaSi Zalvis ganviTareba me
qanikuri gadacemis an hidravlikuri tumbos daxmarebiT xdeba. iyeneben 50, 
100, 200, 300, 400, 500, 1000 da 2000 kiloniutoni Zalvis g. man qanebs;

2. datvirTva, romlis miRwevisas masalis gamosacdeli nimuSis gagle
ja xdeba.

gamdidreba
mineraluri nedleulis pirveladi damuSavebis procesebis kompleq

si, romelTa mizania sasargeblo elementisagan fuWi qanebis mocileba; 
meTodebis daniSnulebis mixedviT praqtikaSi Semdegi saxis g. gamoiyeneba:
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g. gravitaciuli
g., romelic damyarebulia gravitaciul an centridanul velSi myar, 

Txevad an airovan garemoSi maTi simkvrivis mixedviT mineralebis day
ofaze;

g. eleqtromagnituri _ ixileT magnituri g;

g. eleqtrostatikuri
dafuZnebulia Zlieri eleqtrovelebisa da eleqtrulad damuxtul 

dispersirebul nivTierebaTa urTierTqmedebis gamoyenebaze, agreTve am niv
TierebaTa eleqtrovelSi moZraobaze;

g. magnituri
gansacalkevebeli komponentebis gansxvavebul magni tur Tvisebebze 

dafuZnebuli teqnologia;

g. mSrali
g. haeris garemoSi;

g. mZime siTxeebSi
Txevad garemoSi ganxorcielebuli gravitaciuli g., rodesac gare

mos simkvrive erTze metia;

g. mZime suspenziebSi
suspenziaSi ganxorcielebuli gravitaciuli g., rodesac suspenziis 

simkvrive damamZimebeli komponentis SetaniT regulirdeba;

g. radiometriuli
g., romelic damyarebulia mineralebis Tvisebaze, gamoasxivos ener gia 

an Seasustos gamosxiveba;

g. sveli
Txevad garemoSi TiToeuli mineralis calke produqtad gamoyofa, 

romelic damoukidebeli gadamuSavebisTvis gamoiyeneba;

g. flotaciuri _ ixileT flotacia. 

gamdidrebadoba
sasargeblo wiaRiseulis Tviseba, romelic gansazRvravs saWiro kom

ponentis gamdidrebis romelime meTodiT gamoyofis mizanSewonilobas te
qnikuri da ekonomikuri TvalsazrisiT.

gamvsebi
samSeneblo, cecxlgamZle narevebsa da masebSi gamoyenebuli inertu

li an sxva saxis masala, romelic damxmare komponentis rols asrulebs.

gamoberva
remontis win sakazme masalebisa da nadnobis produqtebisagan brZme

dis g.; yvela foladsadnobi qvediani Rumlis ganTavisufleba, agregate bis 
qvedis SekeTebis win ormoebSi darCenili liTonis widis narCenebis Sekum
Suli haeris an Jangbadis nakadiT amobervagasufTaveba; brZmedis kapital
uri remontis win quros gamoberva.

gamobruneba
civnaWedi liTonebis an Senadnobebis Tvisebebisa da kristaluri 

srul yofis nawilobrivi aRdgena rekristalizaciis (0,2-0,3)Tdn temperatu
ramde gaxurebiT; sa dac Tdn aris liTonis dnobis absoluturi temperatu
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ra. es pro cesi mimdinareobs rekristalizaciis dawyebamde mxolod marcv
lebisa da kristaluri gisosis SigniT. am dros mcirdeba dislokaciaTa 
simkvrive, Siga daZabuloba da vakansiebis koncentracia (ris gamoc iz
rdeba eleqtro gamtaroba), irwymeba mozaikis blokebi da aRdgeba krista
luri gisosis for ma. gamobrunebis Sedegad liTonis sisale da simtkice 
20-30 %-iT mcirde ba, xolo plastikuroba – imatebs. gamobrunebas, romlis 
drosac dislo kaciaTa kedlebi da submarcvlebi yalibdeba, poligoniza
cia ewodeba.

gamogdeba

yalibidan gamyarebuli sxeulis ganTavisufleba, boyvis Zirze midu
Rebuli an masSi gaxergili zodis amoReba da sxva msgavsi operaciis gan
xorcieleba. 

gamoglesa

Tujis kazmSi moxvedrili TuTiis orTqlis daleqva brZmedis mil
gayvanilobis, airsarinis, gazsadenebis kedlebze. am garemoebam SeiZleba 
gamoiwvios brZmedis svlis Seferxeba da avariuli gaCereba.

(ga)modeba

Tokis, bagiris, jaWvis Cabma tvirTze raime amwesatransporto manqa
niT gadatanis mizniT.

gamodena _ ixileT gadineba.

gamodineba _ ixileT gadineba, gamodena.

gamodnoba

sadnob RumlebSi saboloo produqtis Txevad mdgomareobaSi miReba, 
sakazme masalebis gadamuSavebis teqnologiuri procesi (ix. nadnobi).

gamoTvliTi teqnika 

Tanamedrove teqnikuri saSualebebisa da maTematikuri uzrunvely
ofis erToblioba, gankuTvnili adamianis moRvaweobis sxvadasxva sferoSi 
rTu li informaciis didi nakadis avtomatizebuli gadamuSavebis, gadace
misa da SenaxvisaTvis.

gamokverva

moculobiTi tvifrvisas mopirkeTebis procesi, romelSic xdeba nake
Tobis moWimva sasufTao tvifrSi misi zomebisa da zedapiris xarisxis da
zustebagaumjobesebis mizniT. gamokverili nakeTobis magaliTia mxatvru
li gamosaxulebebis miReba furclis xeliT damuSavebiT.

gamomTvleli manqana 

mowyobiloba an mowyobilobaTa kompleqsi, gankuTvnili informaciis 
algoriTmuli damuSavebisa da gamoTvlebis avtomatizaciisaTvis.

gamomsxivebeli

(si)Tburi energiis sxivebad gamomcemi sxeuli. g. SeiZleba iyos gavar
varebuli liTonis an cecxlgamZle masalis zedapiri, saTbobis dawvis 
Se degad warmoqmnili ali da sxv.
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gamomuSaveba
metalurgiuli mowyobilobis (dgani, danadgari, manqana, Rumeli da 

sxv.) mwarmoebluroba anu drois erTeulSi warmoebuli produqciis rao
denoba. Tanamedrove foladsadnobi Rumlis, saglinavi dganisa da sxva 
ag regatebis mwarmoebluroba aris erTi saaTis ganmavlobaSi gamodnobil
gag linuli liTonis masa, Sesabamisad, qvabutilizatorisa da airgenera
toris mier warmoebuli orTqlisa da airis raodenoba.

gamomwvari _ ixileT dolomiti, kiri, cecxlgamZle masalebi.

gamomwveli
gamowvis Rumlebis momsaxure personalis ZiriTadi profesia.

gamomwovi 
ventilatori, kvamlsawovi da sxva saxeobis danadgari, romlis Ziri

Tadi daniSnulebaa wvis produqtebis mocileba Tboagregatebis samuSao 
sivrcidan, sakvamle arxebidan da raime sivrcidan. g. SeiZleba ewodos 
vakuumur tumbos.

gamoniCbva
fxvieri masalebis Rumlidan an sxva raime adgilidan mocileba, 

xeliT an meqanizmebis daxmarebiT gamotana. magaliTad, civi SekeTebis (re
montis) dros foladsadnobi Rumlis samuSao sivrcidan an sawiduridan 
narCeni cecxlgamZle aguris nalewis gamotana, specialuri daniSnulebis 
ormodan kirqvis amoReba greiferuli amwiT da sxv.

(g)amorCeva
liTonproduqciis, feroSenadnobebis, koqsis, cecxlgamZle masalebi

sa da sxva nivTierebebis sxvadasxva niSnis mixedviT dajgufebadaxarisxeba.

gamosadnobi modeli
erTjeradi samsxmelo modeli, romelic keTdeba da gamoiyeneba gar

suli for mebis Seqmnis mizniT. mzaddeba advildnobadi masalisagan (par
afini, stearini, mu ra naxSiris koqsi da sxv.), romelic 5090 ºCze dneba.

gamosavali
ZiriTadi nedleulidan, sakazme masalidan, maTi wonis an moculobis 

erTeulidan ganzomilebis imave erTeulebSi miRebuli liTonproduqciisa 
da Tanamdevi produqtebis raodenoba. magaliTad, vargisi sxmulebis, na
glinis, widis, airisa da sxva produqtis gamosavali. 

gamosaorTqli
cicxvis, Rumlisa da sxva agregatebis cecxlgamZle kedlebSi dato

vebuli mcire diametris RreCoebi; amonagis Srobisa da eqsploataciisas 
cecxlgamZle masala gaxurebis gamo farTovdeba da wylis orTqlis ga
dinebasTan erTad RreCoebs avsebs.

gamosatani Tamasa
liTonis damxmare Tamasa, romelic moWidebulia SesaduRebel deta

lebze nakeris dasawyisis gansaTavseblad an saboloo krateris gamosayva
nad. pirvel SemTxvevaSi mas zogjer Semsvlel Tamasasac uwodeben.

gamosayvani
liTonproduqciis zedapiris gawmendis, damuSavebisa da mopirkeTebis 

operaciebi an ganyofileba, sadac isini xorcieldeba (ix. mopirkeTeba).
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gamosawvavi
1. metalurgiuli Tboteqnikuri agregati, romelSic raimes (magali

Tad, cecxlgamZle aguris, kirqvis, dolomitisa da sxva masalis) gamowvas 
axor cieleben;

2. nakeToba, masala an nedleuli, romelic unda gamoiwvas.

gamosaxdeli
1. xelsawyo an aparati, romliTac gamoxdis operacias awarmoeben;
2. gamoxdisaTvis gankuTvnili nedleuli, masala, nivTiereba.

gamosaxuleba
mikroskopSi sinaTlis an eleqtronuli sxivebis konis centraluri 

nawilis mier SeqmnilCamoyalibebuli suraTigamosaxuleba, romelzec sak
vlevi nimuSis detali SeiZleba gamomJRavndes muqi ubnebis saxiT naTeli 
Ria feris fonze da piriqiT.

gamosworeba
1. manqanaiaraRebis muSaobaSi raime uwesrigobis, avariuli mdgomare

obisa da situaciis uvnebelyofa;
2. liTonproduqciis wunis Tavidan acileba teqnologiuri procesis 

raime parametris drouli SecvliT.

gamosxiveba
1. talRebis an nawilakTa nakadebis gavrceleba;
2. gamosxivebis gamocemis procesi.
talRebis gvarobisa da warmoqmnis wyaroebis mixedviT ganarCeven Sem

degi saxis g.s:

g. damuxruWebisa
eleqtromagnituri g., romelic warmoiqmneba damuxtuli nawilakebis 

mimarTuli nakadis antikaTodis nivTierebasTan dajaxebis Sedegad;

g. difuziuri
g., romlis drosac gamosxivebis sikaSkaSe yvela mimarTulebiT er

Tnairia;

g. efeqturi
sxeulis sakuTari da anarekli g.is jami;

g. izotropiuli _ ixileT difuziuri g.;

g. integraluri
g. talRebis sigrZis mTel diapazonSi;

g. infrawiTeli
0,8÷800 mkm sigrZistalRebiani g., romelsac adamianis Tvali ver aR i

q vams;

g. maionizebeli
g., romelic sxivuri energiis mimReb sxeulSi atomebisa da moleku

lebis ionizebas iwvevs;

g. monoqromatuli
erTi gansazRvruli talRis sigrZis eleqtromagnituri g.;

g. rentgenuli
eleqtromagnituri g., romlis talRis sigrZe ultraiisferisa da 

γgamosxivebas Sorisaa;
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g. rentgenuli maxasiaTebeli
rentgenuli g., romelic TiToeuli elementis atomisaTvis gansazRvru

li energiiT xasiaTdeba (talRis sigrZiTa da sixSiriT); amasTan am ener
giis gamocema eleqtronebis ufro dabal energetikul doneze gadasvlis 
Sedegad xdeba;

g. sakuTari
g. raime sxeulidan, romelic ganisazRvreba misi fizikuri Tvisebebi

Ta da temperaturiT, areklili gamosxivebis gaTvaliswinebis gareSe;

g. seleqciuri
talRis sigrZis mxolod calkeul intervalebSi gavrcelebuli ga

mosxiveba;

g. (si)Tburi
g. talRis sigrZeTa 0,4800 mkm diapazonSi, romelic moicavs xilul 

da infrawiTel g.s;

g. speqtruli _ ixileT monoqromatuli g.;

g. STanTqmuli
g., romelsac adamianis Tvali aRiqvams talRis sigrZeTa 0,40,8 mkmis 

diapazonSi.

gamosxivebadoba
sxeulis zedapiris erTeulis mier gamosxivebuli energiis simZlavre.

gamotana
1. maxurebeli Webidan, Rumlebidan dganisaTvis gaxurebuli zodebis 

an naxevarfabrikati naglinis miwodeba. zodebis g. specialuri marwuxebi
ani amwiT xorcieldeba;

2. sakoqse batareis kameridan Secxobili koqsis gamotvirTva. am ope
racias specialuri daniSnulebis manqana _ e. w. koqssagdebi asrulebs. 

gamotena kriWisa
brZmedis, foladsadnobi da sxva Rumlebis Tujis, foladisa da sxva 

liTonebis gamosaSvebi xvrelis cecxlgamZle masiT an fxvniliT Caketva, 
rac xeliT an specialuri manqanebiT _ qvemexebiT xorcieldeba. 

gamotutva
gamxsnelis moqmedebiT myari masalis Semadgeneli nawilis gamoyofa 

da amoReba. g. dafuZnebulia gamosayofamosaRebi masalis unarze, gaixsnas 
ufro ukeTesad, vidre danarCeni komponentebi. g.s iyeneben samTo saqmeSi 
mari lebis mopovebisas, hidrometalurgiaSi madnebidan sasargeblo elemen
tebis gamosayofad, qimiur warmoebaSi, kvebis mrewvelobaSi, kerZod, Saqris 
warmo ebaSi. meTodebisa da gamoyenebuli gamxsnelebis mixedviT arsebobs 
sxvadasxva saxis g.:

g. avtoklavuri
g., romelic atmosferul wnevaze meti wnevis qveS xorcieldeba;
g. amiakuri
amiakis xsnariT baqteriuli g.is gamoyeneba mikroorganizmebis 

moqmede biT Zvirfasi liTonebis misaRebad;
g. gaJonviTi
g., romelsac Txevadi reagentis gaJonviT _ myari nivTierebis uZrav 

fenaze gavliT axorcieleben;



161

g. groviTi
Raribi madnebidan da nayaridan Zvirfasi elementebis miRebis mizniT 

Ria, specialurad aRWurvil moednebze gamotutva;
g. daJangviTi
g., romlis drosac gamxsneli xsnari zevidan recxavs forian madans 

da gamdidrebuli xsnarebi miwisqveSa RrmulebSi grovdeba, saidanac xde ba 
maTi amotumbva saWiro komponenetebis gamosayofad;

g. mJavuri
g. sxvadasxva mJavaTa xsnarebis gamoyenebiT;
g. perkolaciuri _ ixileT g. gaJonviTi;
g. sorbciuli
sorbirebisa da gamotutvis erToblivi meTodi, romelsac iyeneben 

Zvir fasi komponentebis amoRebis mizniT;
g. sulfaturi
g., romelsac gogirdmJavas marilebis gamoyenebiT sulfiduri koncen

tratis gadamuSavebis mizniT axorcieleben;
g. uwyveti
g., romelsac TanamimdevrobiT ganlagebul ramdenime agregatSi axor

cieleben;

g. fuZovani
g., romlis gansaxorcieleblad gamxsnelebad tuteebs iyeneben;
g. qloriduli
g., romelsac qlorovani wyalbadis, qlorisa da liTonTa qloride

bis gamoyenebiT sulfiduri madnebisa da Steinebis gadasamuSaveblad axor
cieleben;

g. cianiduri _ ixileT dacianeba.

gamouwvavi masala
raime masala, romelic nedl, bunebriv mdgomareobaSi gamoiyeneba. ma

galiTad, gamouwvavi cecxlgamZle fxvnili an calobiTi masala, gamouw
vavi magnezitis aguri, nedli dolomiti da sxv.

gamofitva
wiaRiseuli an raime sxva masalaze atmosferuli naleqebis, qaris da 

sxva movlenebis didi xnis ganmavlobaSi moqmedebis Sedegad, Tvisebebis 
gauareseba, qimiuri Sedgenilobis Secvla da sxv. magaliTad, naxSirebis 
gamofitva, torfis gamofitva, cecxlgamZle masalebis g. da sxv.

gamoyeneba
igivea, rac utilizacia.

gamoyvana saboloo RarebSi
glinvis procesis damamTavrebeli stadia _ naglinis sasufTao kalib

rSi gatareba SekveTili gadasamuSavebeli liTonisa da sasaqonlo liTon
produqciis zomebis zustad dacviT.

gamoSveba 
Rumlidan Txevadi liTonisa da widis cicxvSi Camosxmis procesi,  

nadnobis erTerTi sapasuxismgeblo periodi, magaliTad, foladsadnobi 
Rumlidan nadnobis g., widis g. da sxv.
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gamoCarxva
saxarato CarxiT raime detalis an nakeTobis damzadeba.

gamocda
1. obieqtis Tvisebebis raodenobrivi an xarisxobrivi maxasiaTeblebis 

gansazRvra eqsperimentis gziT;
2. liTonebis, Senadnobebisa da sxva masalebis fizikuri, meqanikuri 

Tu  sxva Tvisebebis gazomvis procesi.
gavrcelebulia Semdegi saxis g.:

g. akustikuri
gamocdebi, romlis drosac zemoqmedebis ZiriTadi saxea akustikuri 

rxevebi;

g. gabrtyelebaze
milebis teqnologiuri plastikurobis gansazRvra, risTvisac mi

lis CamonaWers abrtyeleben or gluv da xist paralelur sibrtyes So
ris standartiT gansazRvrul manZilamde, ris Semdegac vargisad Tvlian 
daubzaravzedapi rian mils;

g. gaganierebaze
teqnologiuri plastikurobis gansazRvrisaTvis milis TandaTano

biTi gaganiereba konusur samarTulze bzarebis warmoqmnamde. diametris 
ga ganierebis mixedviT ganisazRvreba masalis plastikuroba;

g. gaglejaze
masalis meqanikuri Tvisebebis gansazRvra misi nimuSis gaWimvagawyve

tiT;

g. gadaRunvaze
liTonis teqnologiuri plastikurobis gansazRvra. milis, furcli

sa da sxva nakeTobis nimuSis gamocda standartiT gaTvalis winebuli ra
diusis samarTulze maTi garkveuli sididis kuTxiT SemogrexiT an mopir
dapire mxare ebis paralelurad ganlagebamde;

g. gawevaze _ ixileT g. gaganierebaze;

g. gaWimvaze _ ixileT g. gaglejaze;

g. grexaze _ ixileT grexa;

g. dasayvani
gamocda, romelic tardeba produqciis damuSavebis procesSi xaris

xis saWiro maCveneblebis miRwevis mizniT, masSi Setanili cvlilebebis 
gavlenis Sefasebis mizniT;

g. daRlilobaze cikluri
masalebis ciklurad gamocda cvalebadi ZabvebiT an deformaciebiT 

datvirTvisas, rac iwvevs daRlilobiTi bzarebis Casaxvas, ganviTarebas da 
Sedegad _ masalis rRvevas;

g. daCqarebuli
produqciis gamocda, romlis Catarebis meTodebi da pirobebi uzrun

velyofen informaciis saWiro moculobis miRebas ufro mokle vadaSi, vid
re es SesaZlebelia eqsploataciis gaTvaliswinebul pirobebsa da reJimSi;

g. daCqarebuli koroziuli
g. koroziuli, romlis Sedegebi bunebrivi eqsploataciis pirobebTan 

SedarebiT ufro swrafad miiReba;
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g. dinamikuri
statikurTan SedarebiT gacilebiT (~1000jer) Cqari datvirTvisas, 

magaliTad, qanqarian urnalze dartymiTi RunviT marTkuTxa paralelepi
pedis formis unasero, naseriani (CanaWriani) an naserianbzariani nimuSis 
g. dartymiT siblanteze;

g. engelhartis mixedviT
masalis tvifrulobis Sefaseba, romelic ganisazRvreba sat vifri 

cilindruli xufis Ziris mowyvetisa da misi gamoWimvis maqsimalu ri Zab
vebis sxvaobis mixedviT;

g. eriqsenis mixedviT
Txelfurclovani masalebis tvifrulobis gansazRvris xerxi _ speci

aluri sferuli puansoniT 0,22,0 mm sisqis furcelSi gamWvirvale gamWoli 
bzaris dawyebis momentisaTvis gamownexili Rrmulis siRrmis gazomva;

g. koroziaze
sxvadasxva garemoSi masalebisa da danafarebis koroziamedegobis 

gansaz Rvra, koroziis kinetikisa da meqanizmebis Seswavla (zogad korozi
ulobaze gamocdebis garda, tardeba gamocdebi specialuri saxis _ kris
talSoris, kontaqtur, daskdomis, Wvretul (xvrelur, napralur) da sxva 
saxis koroziaze);

g. meqanikuri
gamocda masalebis meqanikuri Tvisebebis gansazRvris mizniT;

g. misaRebi
produqciis sacdeli nimuSebis (partiis), aseve erTeuli warmoebis nake

Tobebis sakontrolo gamocda, romelic tardeba am produqciis war moebaSi 
gaSvebis an misi eqsploataciaSi gadacemis mizanSewonilobis dasadgenad;

g. miRebaCabarebisa
mza produqciis sakontrolo gamocda, romelic tardeba mimRebi kon

trolisas;

g. mogobvaze
milebis teqnologiur plastikurobaze gamocda, mdgomareobs misi 

bo loebis mogorvaSi mocemuli diametris miltuCis (qimuris) warmoqmniT;

g. moqimvaze _ ixileT g. mogobvaze;

g. perioduli
produqciis sakontrolo gamocda, romelic tardeba periodulad, Se

sabamisi dokumentaciiT dadgenili moculobiT dadgenili periodulobiT;

g. robertsonis mixedviT
CanaWriani msxvili gabaritis nimuSebis g. dartymiT Runvaze mudmivi 

gaWimvisa da xelovnurad Seqmnili temperaturuli gradientis pirobebSi, 
rac blantidan myife rRvevaze gadasvlis kritikuli temperaturis gansaz
Rvris saSualebas iZleva;

g. rRvevaze
nakeTobis meqanikuri an saeqsploatacio Tvisebebis gansazRvra mTlia

ni an nawilobrivi rRveviT, magaliTad, gamocda gaglejaze;

g. saeqsploatacio
produqciis gamocda, romelic tardeba eqsploataciis pirobebSi;

g. saimedoobaze
produqciis gamocda, romelic tardeba mocemul pirobebSi misi sai-

medoobis maCveneblebis gansazRvrisa da SefasebisaTvis;
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g. sakontrolo
obieqtis gamocda, romelic tardeba misi xarisxis Sesamowmeblad;

g. sapoligono _ ixileT poligoni sagamocdo;

g. saresurso
xangamZleobaze gamocda, romelic tardeba mocemul pirobebSi pro

duqciis teqnikuri resursis SefasebisaTvis;

g. sasertifikacio
gamocda, romelic tardeba produqciis xarisxis donis Sesafaseblad 

misi sertifikaciis dros;

g. sastendo _ ixileT stendi sagamocdo;

g. sauwyebaTSoriso
misaRebi gamocda, romelsac atarebs ramdenime dainteresebuli sami

nistros an uwyebis warmomadgenlebisagan Semdgari komisia;

g. sauwyebo
misaRebi gamocda, romelsac atarebs dainteresebuli saministros an 

uwyebis warmomadgenlebisgan Semdgari komisia;

g. saxelmwifo
misaRebi gamocda, romelsac atarebs saxelmwifo komisia;

g. sviftis mixedviT
furclovani masalis tvifrulobis gansazRvra mis rRvevamde cilin

druli xufis gamoWimvis (gamownevis) zRvruli koeficientis dadgeniT;

g. statikuri
meqanikuri g. mcire siCqariT datvirTvisas;

g. teqnologiuri
Tvisebrivi gamocda (magaliTad, gawevaze, tyleJasa da sxv.) sawarmo

sTan maqsimalurad miaxloebul pirobebSi mniSvnelovani da rTuli plas
tikuri deformaciisadmi masalis unarisa da misgan sasurveli teqnologi
iT nakeTobis damzadebis SesaZleblobis gamosavlenad;

g. urRvevi
fizikuri da saeqsploatacio anu muSa Tvisebebis ganmsazRvreli g., 

romlis Casatareblad ar aris saWiro nimuSis rRveva (magaliTad, magni
turi gazomviT meqanikuri Tvisebis gansazRvra);

g. fukuis mixedviT
furcvlovani masalis tvifrulobis gansazRvris mizniT xorcield

eba 60°iani kuTxis konusuri xufis gamoWimva. xSirad gamoicdeba cvladi 
diametris namzadebi;

g. Sekvecili
daCqarebuli gamocda im procesebis intensifikaciis gareSe, romle

bic iwvevs araerT mtyunebas an dazianebas;

g. SetyleJaze _ ixileT g. gabrtyelebaze; 

g. cveTamedegobaze xaxunisas
xaxunisagan liTonebisa da Senadnobebis xazovani cveTis iseTi maxa

siaTeblebis gansazRvra, rogoricaa: cveTis zedapiris zomebis Secvla mi
si perpendikularuli mimarTulebiT; cveTis siCqare; cveTis intensiuroba 
_ xazovani cveTis Sefardeba xaxunis manZilTan, romelzec xdeba cveTa; g. 
atareben specialur laboratoriul danadgarebze, romlebic saS ualebas 
iZleva, farTo diapazonSi vcvaloT srialisa da gorvis xaxunis pirobebi 
kontaqtis zonaSi (datvirTva, siCqare, SezeTvis reJimi da sxv.);
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g. cocvadobaze
mudmivi gamWimi Zalisa (an Zabvis) da 1200 °C-mde temperaturis zemoq

medebiT cilindruli an brtyeli nimuSis deformaciis dafiqsireba nimu Sis 
cocvadobis zRvris _ yvelaze didi pirobiTi gamWimavi Zabvis gansasaz Rvrad, 
romelic nimuSis wagrZelebas iwvevs dadgenil droSi mocemul temperaturaze 
gamocdisas da axasiaTebs plastikuri deformaciisadmi li Tonis winaaRmde
gobas mudmivi datvirTvis pirobebSi, rodesac temperatu ra ≤0,4÷0,6∙Tdn;

g. hidravlikuri wneviT
unakero da nakeriani milebis hidravlikuri g. maTSi wylis, emulsi

is an sxva siTxis wnevis SeqmniT. vizualuri Semowmebisas ar unda SeiniS
nebodes muSa siTxis gaJonva milis tanidan da kuTxviliani SeerTebidan 
(qurodan), aseve milis kedlis narCeni deformacia wnevis mox snis Semdeg.

gamowva
maRal temperaturaze sxvadasxva araliTonuri masalis gaxureba da 

dayovneba maTTvis gansazRvruli Tvisebebis miniWebis mizniT:

g. aRdgeniTi
aRdgeniT pirobebSi madnis nawilobrivi aRdgena;

g. damamagnitebeli
rkinis madnis aRdgeniTi g., romlis drosac rkinis oqsidebis mag

nituri Tvisebebi _ SeRwevadoba izrdeba;

g. makalcinirebeli
g. aramdgradi qimiuri naerTebis (hidroJangebis anu hid roqsidebisa 

da karbonatebis) dasaSlelad, risi magaliTicaa kirqvis g. specialur 
RumelSi metalurgiuli kiris misaRebad;

g. mduRare fenaSi
g., romlis drosac gamosawvavi kazmi ganicdis haeris an JangbadiT 

gamdidrebuli haeris nakadis moqmedebas, ris Sedegad masalis TiToeuli 
marcvali moZraobs da masalis pirdapiri da ukumoZraoba mdu Rare siTxis 
msgavs garemos _ mduRare fenas qmnis, ris gamoc aseTi g. SedarebiT maRa
li mwarmoeblurobiT xasiaTdeba;

g. mqloravi
gamosawvavi masalebis daqlorva liTonebis oqsidebisa da sulfideb

is wyalSi xsnad an aqrolad qloridebSi gadayva nis gziT;

g. JangviTi
madnis gamowva damJangav atmosferoSi misi nawilobrivi daJangviT.

gamownexa
1. formis Secvlis operacia liTonebis wneviT damuSavebis Sedegad, 

romelic SeiZleba ganxorcieldes rogorc cxel, ise civ mdgomareobaSi. 
iwvevs namzadis nawilobriv dajdomas (ix. dajdoma, gaweva);

2. widis an sxva araliTonuri CanarTebis mocilebis mizniT dagunda
vebuli rkinis wneviT damuSaveba.

gamowova
metalurgiul RumlebSi bunebrivi da xelovnuri gziT Seqmnili ga

iSviaTebiT ganviTarebuli wevis procesi. g. xels uwyobs Rumlis samuSao 
sivrceSi hidravlikuri reJimis stabilurobas, wvis produqtebis saTana do 
siCqariT moZraobas.
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gamoWedva

raime nakeTobis WedviT damzadeba (ix. Wedva).

gamoWimva

1. ix. gagrZeleba, wagrZeleba, dagrZeleba;
2. ix. gamoWimvis koeficienti;
3. liTonebis wneviT damuSavebis operacia, romlis daniSnulebaa fur

clovani namzadis gamoWimviT cilindruli da sxva konstruqciis Rru na
keTobis damzadeba;

4. gaweva airebisa (ix. gawvlilva).

gamoWimvis koeficienti

1. gasaglini namzadis ganivi kveTis farTobis fardoba naglinis ga
nivi kveTis farTobTan:

2. naglinis sigrZis fardoba gasaglini namzadis sigrZesTan:

SeiZleba davuSvaT, rom furclis glinvisas misi sigane praqtiku
lad ar icvleba, anu b0=b1, maSin gamoWimvis koeficienti iqneba gasaglini 

 F0
μ =  — ;
 

F1

 ℓ1
μ =  — ;
 

ℓ0

 h0
μ =  — ;
 

h1

μsaS= n √	μj .

 ℓ1
μ =  — ;
 

ℓ0

namzadis sisqis fardoba furclis sisqesTan:  

an furclis sigrZis fardoba gasaglini namzadis sigrZesTan:

gamoWimvis jamuri koeficienti namzadis calkeuli gatarebisas arse

bu li koeficientebis erTmaneTze namravlis tolia: 

Tu gamoWimvis koeficientebi namzadis yvela gatarebisas erTmaneTis 

tolia, maSin μj= μn
gat.

gamoWimvis saSualo koeficienti namzadis erT gatarebaze ganisaz

Rvreba for muliT:

praqtikaSi namzadis erT gatarebaze miRebulia gamoWimvis koeficien
tebis Semdegi mniS vnelobebi:

naglinis saxeoba
gamoWimvis koeficientebi sxvadasxva kalibrSi

momWimavi saSavo sasufTao sazole da sagvergve

blumebi, namzadi

fasonuri profilebi

sortuli naglini

1,11,3

1,31,8

1,21,8

1,21,4

1,141,2

1,11,2

1,141,15

_

1,32,0

logariTmuli anu WeSmariti g. k., romelic gamoisaxeba g. k. natura

luri logariTmiT, aditiurobis TvisebiT xasiaTdeba:

1. saerTo logariT muli g. k. jamuri g. k.is tolia;

2. tvifvrulobaze gamocdis SemTxvevaSi g. k. tolia namzadis diamet

ris fardobisa puansonis diametrTan. 

gamoxarateba _ ixileT gamoCarxva.

 n
μj= ∏ μ i  =  μ1 · μ2 · μ3 · .... · μn ,
 i=1
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gamoxda

gansxvavebuli Sedgenilobis fraqciebad Txevadi narevebis gancalke
vebis procesi, rac narevis komponentebis duRilis temperaturebis sxva
dasxvaobazea dafuZnebuli. g.is magaliTebia: navTobis gadamuSaveba, nax
Sire bis dakoqsvis procesi, spirtis gamoxda da sxv.;

g. madnebidan feradi liTonebis miRebis pirometalur giuli procesia 
maTi aorTqlebiTa da Semdgomi kondensaciiT. aseT proce ss metalurgiuli 
distilireba ewodeba.

gamoxerxva
qanebidan bunebrivi cecxlgamZle da mosapirkeTebeli masalebis, sam

Seneblo blokebis mopovebis erTerTi xerxi.

gamoxsnareba
gamxsneliT damuSavebisas myari an Txevadi narevebidan calkeu li 

komponentebis gamoyofa. narevis Semadgeneli nawilebis xsnadoba gan
sxvavebulia (ix. gamotutva).

gamtar(ebl)oba
1. brZmeduli procesis normaluri mimdinareobis erTerTi ZiriTadi 

maCvenebeli, romelic damokidebulia kazmis naWrovnebis, misi dakalibre
buli zomebis dacvaze;

2. ix. eleqtrogamtaroba, siTbogamtaroba.

gamyelavi Spurebi 
gamyelavi Spurebis afeTqebis Sedegad sangrevSi Seqmnili damatebiTi 

gaSiSvle buli sibrtye, romelic aumjobesebs danarCeni Spurebis muSaobis 
piro bebs, e. i. aadvilebs qanis ZiriTadi masis mingrevas.

gamyvani
saglin(av)i sortuli dganebis elementi _ mimmarTveli saxazavi an 

Rari, romlis daniSnulebaa gasaglin(av)i sortuli liTonis zusti miwo
deba, misi saWiro mdgomareobaSi daWera da, zogierT SemTxvevaSi, morig 
kalib rSi Sesvlisas da iqidan gamosvlisas namzadis gadabruneba (ix. 
Semobru nebis aparati). bolo wlebSi gavrcelda gorgolaWebiani gamyvaneb i, 
romelTa muSa zedapirs Tanamimdevrulad ganlagebuli gorgolaWebi qmnis.

gamyvani fari
liTonis droebiTi gadasaadgilebeli sangrevispira samagri, romel

Sic sruldeba gasayvani ciklis ZiriTadi procesebi.

gamyinavi sveti
qanis xelovnuri gayinviT mSeneblobis dros miRebuli marilxsnaris 

qseli _ milsadenebisa da gamyinavi svetebis kompleqsi, romliTac xor
cieldeba si civis transportireba gamyinavi danadgaridan gamyinav svet
ebTan. gamyinavi sveti mzaddeba liTonis unakero milebisagan, romelTa 
diametria 100200 mm. sveti Sedgeba gare, mkvebavi da sarini milebisagan.

gamyifeba
temperaturis Semcirebis an/da Sedgenilobis Secvlis Sedegad 

gare zemoqmedebisas masalis plastikurobisa da rRvevisadmi winaRobis 
Semcire ba anu masalis meqanikuri Tviseba, dairRves umniSvnelo (upirate
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sad drekadi) deformaciisas denadobis zRvarze naklebi saSualo donis 
Zabvis zemoqme debiT. am dros rRveva xorcieldeba bzaris gavrcelebis 
mikrom yife meqanizmiT _ xleCiT, kvazixleCiT.

g. maRaltemperaturuli radiaciuli

0,4÷0,5Tdn maRal temperaturaze polikristaluri liTonuri masalebis 
radiaciuli gamyifeba;

g. moSvebiT gamowveuli _ ixileT moSvebis simyife;

g. radiaciuli

liTonuri masalebis dasxivebiT gamowveuli plastikurobis Semcireba;

g. wyalbadismieri
liTonSi wyalbadis Warbi SemcvelobiT gamowveuli gamyifeba;

g. wyalbaduri _ ixileT g. wyalbadismieri.

gamSleli
rulonebis mimRebi da damcentrebeli manqana. misi daniSnulebaa 

agreT ve saglin(av)i dganisTvis zolis miwodeba da naglinis gaSlis dros 
misi saWiro daWimulobis uzrunvelyofa.

gamZleoba
masalis Tviseba, winaaRmdegoba gauwios daRlilobas, rac mudmivi 

me qanikuri ZabviT cikluri datvirTvisas gamZleobis zRvriT gamoixateba.

gamwyveti _ ixileT gamgleji.

gamwyobi
foladsadnobi eleqtrorkaluri an sxva metalurgiuli Rumlis gam

wyobi manqanis memanqane an mefolade, romelic cecxlgamZle amonagis gac
veTili adgilebis Rrmulebis SekeTebas gamomwvari dolomitiT an magne
zitis fxvniliT yoveli nadnobis gaSvebis Semdeg axorcielebs.

gamWeqi sveti
samuSao adgilze saburRi dazgisa da saburRi manqanis dasayenebeli 

mowyobiloba _ foladis mili (CarCo), romelsac ZirSi aqvs mimagrebuli 
qusli xraxnuli domkratiT da dakbiluli qoSiT.

gamWvirvaloba
sagnis Tviseba, gaataros masze dacemuli sxivuri energia. absolutu

rad gamWvirvale sxeulis magaliTia idealuri mina, romelic arekvlisa 
da STanTqmis gareSe mTlianad atarebs masze dacemul sxivur energias. 

gamxsneli
xsnari, preparati, romelsac unari aqvs, gaxsnas esa Tu is nivTiereba 

an nivTierebaTa jgufi.

gamxurebeli
profesia, metalurgiuli maxurebeli Rumlebis momsaxure maRalkval

ificiuri personali, romlis ZiriTadi movaleobaa Rumlis Tburi reJimisa 
da liTonis gaxurebis teqnologiuri procesis parametrebis dacva.

ganaceri
marcvlebis zomis mixedviT sacrebiT Sesrulebuli fxvnilovani 

masalis klasifikacia. magaliTad, aglomeratis ganacers mi si naWrovnebis 
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dasadgenad 5 mmze naklebi naWrebis procentuli Semcve lobis mixedviT 
axorcieleben. rac ufro metia 5 mmze naklebi zomis na Wrebis wili aglom
eratSi, miT ufro dabalia misi xarisxi. normaluri fizikuri Tvisebebis 
mqone aglomeratSi 5 mmze naklebi, am zomis naWrebis wili ar unda aRe
matebodes 78 %s.

ganzaveba
gaxsnili nivTierebis koncentraciis Semcireba xsnarSi gamxsneli 

niv Tierebis an naklebad koncentrirebuli iseTive xsnaris damatebiT.

ganlageba
1. agregatis, danadgarebisa da sxva mowyobilobis sawarmoo nagebo

baSi, saamqroSi SenobaSi, malSi g.;
2. generaluri gegmis mixedviT sawarmos, saamqros mdebareoba;
3. atomebis g. kristalur gisosSi, atomebis g. gverdebze, kuTxeebSi, 

moculo basa da sxv.

ganmagniteba
arsebuli magnituri velis sakompensacio magnituri velis warmoqmna, 

romelic sawinaaRmdego niSniT xasiaTdeba. sakompensacio magnitur vels 
warmoqmnis eleqtrogamtarTa sistema, romliTac obieqtia aRWurvili. aR
niSnul sistemebs, ZiriTadad, samxedro obieqtebis dasacavad iyeneben.

ganmamxoloebeli
1. eleqtroganmamxoloebeli nivTiereba maRali kuTri eleqtrowina

RobiT (dieleqtruli Tvisebis nivTiereba _ dieleqtriki);
2. Tbosaizolacio masalebi (ix. azbesti, Tboizolaciis cecxlgamZle 

masalebi). magaliTad, msubuqi Samoti, msubuqi dinasi da sxv.;
3. eleqtroteqnikuri mowyobiloba eleqtromowyobilobis nawilebis 

izolaciisTvis (romlebic sxvadasxva eleqtropotencialis qveS imyofeba). 
ga moiyeneba miwaze, korpussa da nagebobaze mokle CarTvis Tavidan asac
ileblad. ganmamxoloeblebs anu eleqtroizolatorebs sxvadasxva niSnis 
mixedviT ganarCeven: 

a. xazovans, romelic eleqtrogadacemaTa xazebis sayrdenebze 
dasamagreb lad gamoiyeneba;

b. sadgurebSi gamoyenebuls _ denis gamtari nawilebis montaJi sTvis 
gamanawilebel mowyobilobaSi; 

g. saaparato, romelic gamoiyeneba sxvadasxva eleqtroaparaturasa da 
manqanaSi de talebis gancalkevebisTvis. iyeneben, agreTve, radioteqnikaSi. 
gamoir Ceva praqtikulad usasrulo eleqtrowinaRobiT, gamoiyeneba xazeb
Si xelov nur RreCoebad.

ga(n)manawilebeli meqanizmi
1. g. kazmisa _ Casayreli aparatis nawili, romelic brZmedis sakerZe

Si moxvedrili sakazme masalebis gasanawileblad (gaTanabrebisTvis) gamo
iyeneba;

2. eleqtroenergetikaSi eleqtroenergiis misaRebad gamoyenebuli el
eqtrodanadgari, romelic energias iRebs eleqtrosadgurebis generatore
bisagan, transformatorebisagan, qvesadguris gardamqmnelebi sgan da 
anawilebs momxmareblebs Soris. ga(n)manawileblis Sedgenilo baSi Sedis: 
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gamomrTvelebi, ganmacalkeveblebi, mokle CamrTvelebi, denisa da Zabvis 
transformatorebi, reaqtorebi, sakontrolosazomi xelsawyoe bi, ganmmux
tvelebi (mclelebi) da sxv. 35 kvtmde simZlavris ganmanawileb lebs Seno
bebSi aTavseben, xolo masze meti simZlavrisas _ Ria cis qveS.

ganmaugogirdoebeli _ ixileT gaugogirdoeba.

ganmmuxtveli
eleqtroteqnikuri mowyobiloba, Sedgenili ori an ramdenime eleqtro

disagan, romelic erTmaneTisagan dieleqtrikuli SualediT _ haeriT ari s 
gayofili. g. gamoiyeneba gadametebuli Zabvebisagan eleqtroqselebisa da 
danadgarebis dasacavad. Weqaquxilisa da elvis zemoqmedebiT izola ciis 
garRvevisagan dasacavad gamoiyeneba naperwkluri, milovani da venti luri 
g., Sinagani gadametebuli Zabvebisgan dasacavad _  komuta ciuri da kom
binirebuli g., romlebic garRvevisagan icavs eleqtroqselis izolacias. 

ganmtkiceba
masalis an nakeTobis simtkicis gazrda teqnologiuri procesiT an 

eqsploataciis pirobebSi. gamoyenebuli meTodebisa da sxva niSnebis mixed
viT arsebobs Semdegi saxis g.: 

g. deformaciuli
xorcieldeba rekristalizaciis mTliani an nawilobrivi daTrgunvis 

an plasti kuri deformaciis Sedegad;

g. dispersiuli
xorcieldeba meore fazis dispersiuli nawilakebis an klasterebis 

warmoqmnis Sedegad (ix. klasteri);

g. zedapiruli
zedapiruli fenis g. Sedgenilobis an struqturis SecvliT;

g. Termuli
xorcieldeba erTi an zedized ramdenime Termuli damuSavebiT, maga

liTad, normalizaciiT an gaumjobesebiT (wrTobiTa da maRali moSvebiT);

g. moculobiTi
namzadis an nakeTobis mTlian ganivkveTSi miRweuli g.;

g. radiaciuli
radiaciuli dasxivebis Sedegad liTonis an Senadnobis simtkicis 

zRvrisa da sisalis gazrda;

g. struqturuli
Termulad damuSavebul naxevarfabrikatebSi g., ganpirobebuli wrTo

bis Sedegad ararekristalizebuli struqturis SenarCunebiT;

g. teqsturiT
liTonsa an SenadnobSi teqsturis warmoqmniT da kristalur gisosSi 

Tvisebebis anizotropiulobiT ganpirobebuli g.;

g. cikluri 
cikluri datvirTvebiT ganpirobebuli g.

ganmuxtvis Zabva
eleqtruli Zabva, romlis drosac xdeba eleqtrodebs Soris sai

zolacio garemos eleqtruli garRveva.
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ganJangva
foladis Senadnobebis ganJangvis erTerTi gavrcelebuli meTodi, 

romelic mdgomareobs Txevad liTonSi gaxsnili Jangeulebis Jangbadis 
mo cilebaSi masSi ganmJangavebis SetaniT. ganmJangavebi anu aRmdgenlebi, 
rki nasTan SedarebiT Jangbadisadmi ufro maRali qimiuri swrafvis Tvise
bebiT xasiaTdeba. Jangbadi rkinaSi gaxsnilia atomebis saxiT, romlebic 
rkinis atomebTan urTierTqmedeben (Fe2+ da O2- anionis saxiT). 

Jangbadis Semcveloba rkinaSi amcirebs misi dnobis temperaturas. 
rki nis dnobis minimaluri temperaturaa 1524 °C, rac masSi 0,16 % Jangbadis 
Semcvelobas Seesabameba.

rkinaSi Jangbadis Semcvelobis temperaturisagan damokidebuleba ga
nisazRvreba formuliT: 

analogiur damokidebulebas gamoxatavs kerberisa da olsenis formu
lebi:

[O]max = 0,131∙10-2 t °C-1,77 an FeOze gadaangariSebiT, _ [FeO]max = 0,589∙10-2 t °C-7,96.

ganJangvis oTxi meTodi
Tanamedrove metalurgiul praqtikaSi iyeneben foladisa da Senad

nobebis gan Jangvis oTx meTods: leqviT ganJangvas, difuziur ganJangvas, 
sin Tezuri widebiT ganJangvasa da vakuumiT ganJangvas. aRniSnuli meTodebi
dan yvelaze farTod gavrcelebulia leqviTi ganJangva, romelic liTonis 
abazanaSi ganmJan gavebis SetaniT sruldeba. foladis gavrcelebuli gan
mJangavebia: Ca, Aℓ, Zn, B, Ti, Si, Mn, romelTagan ZiriTadia manganumi, sili
ciumi da alumini. Cveulebriv, liTonuri ganmJangavebi feroSenadnobebis 
saxiT gamoiyeneba (feromanganumi, silikomanganumi, ferosiliciumi, sili
kokalciumi da sxv.).

g. difuziuri
xorcieldeba ganmJangvelebis widaSi miwodebiT (ix. ganawilebis ka noni);

g. vakuumiT
xorcieldeba Txevadi liTonis moTavsebiT vakuumsakanSi, ris gamoc 

foladis ganJangva xdeba masSi gaxsnili naxSirbadiT, romlis ganJangvis 
unari vakuumSi, aRemateba aluminis ganJangvis unars imis gamo, rom ganJang
vis reaqciis produqti naxSirJangi CO vakuumsaknidan mudmivad gaiwoveba;

g. leqviTi
am dros foladis abazanaSi warmoiqmneba ganJangvis produqtebi _ 

aq tiur liTonTa Jangeulebi, romelTa umetesoba widaSi gadadis. bolo 
wlebSi farTod iyeneben kompleqsur _ or, sam da mravalkomponentian 
gan mJangavebs, romelTa reaqciis produqtebi dnobis SedarebiT mcire 
tempe raturebiT gamoirCeva, rac liTonidan maT mocilebasa da widaSi 
amotivti vebas uwyobs xels;

g. sinTezuri widebiT
warmoebs Txevad foladze bevri (~60 %) kiris (CaOsa) da cota (~ 1 %) 

rkinis qveJangis (FeO) Semcveli sinTezuri fuZe widebis zemoqmedebiT.

ganJangvis praqtika
foladis dnobis praqtika gviCvenebs, rom gadnobisas Jangba dis kon

centracia abazanaSi SedarebiT dabalia siliciumis, manganumisa da nax

 
6320ℓg[O]max = – — + 2,734

 T



172

Sirbadis maRali koncentraciis pirobebSi. Sem
dgomSi, liTonis rafini rebis dros, Jangbadis 
koncentracia masSi izrdeba da naxSirbadis 
minima luri Semcvelobisas maqsimalur mniSvne
lobas aRwevs. es garemoeba migvi TiTebs naxSir
badis ganmJangav moqmedebaze foladis dnobis 
temperaturis pirobebSi.

[FeO]+[C]=[Fe]+{CO} reaqcia naxSirbadis 
koncentraciis Semcirebisas sustdeba, xolo 
Jangbadis koncentracia li TonSi TandaTano
biT izrdeba. Jangbadisa da naxSir badis ur
TierTdamokidebulebis diagramidan Cans, rom 
realur pirobebSi foladis abazanaSi Jangbad
is Sem cveloba yovelTvis 0,0150,025 %iT aRe
mateba mis wonasworul koncen tracias da misi 
absoluturi mniSvne loba 0,0120,06 %s aRwevs. 
abazanaSi 0,090,06 % naxSir badis Semcvelobis 
dros ganJangvis operaciiT swored am raodeno
bis Jangbadis mocileba xorcieldeba, ris Se
degadac misi kon centracia foladSi 0,0040,006 
%mde mcirdeba.

Jangbadis naxSirbadTan urTierTqmedeba 
foladis warmoebis erTerTi umniSvnelovanesi 
procesia. am urTierTqmedebiT warmoiqmneba oq
sidi, romelic gamoiyofa Txevadi foladisagan, 
masSi gaxsnil naxSirbads da Jangbads Soris 
reaqciis Sedegad, romelic Semdegi gantole
biT gamoisaxeba [O]+[C]=CO2↑ da es procesi mim
dinareobs mduRara liTonis Camosxmisas sxmu
lis gamyarebisas kristalizaciis dros.

ganuJangavi
Txevadi liTonis, foladis an sxva Senadnobis mdgomareoba ganJan

gvamde, rac masSi Jangbadis maRali SemcvelobiT xasiaTdeba (ix. ganJangva).

ganRrueba
1. unakero milebis glinvisas milnamzadis gaxurebis Semdeg pirveli 

operacia _ ganRrueba anu gaWolva, rac gamWolavi dganebiT erT an ram
denime safexurad xorcieldeba;

2. wneviT damuSavebiT liTonebis formis Secvlis operacia, milebis 
perimetris an Rru namzadis gaganiereba Signidan radialuri mimarTulebiT 
mTliani, seqciuri an elastikuri (moqnili) specialuri iaraRiT _ puanso niT.

ganRrueba masrad milnamzadisa _ ixileT gaWolva masrad mil
namzadisa.

ganyofileba
saamqros an sawarmos ciklSi CarTuli raime teqnologiuri procesis 

an operaciis specializebuli ubani. magaliTad, foladsadnobi saamqros 
sakazme ganyofileba, saRumle mali, saCamosxmo da uwyveti Camosxmis ub
nebi, zodsaxdeli g., feroSenadnobebis momzadebaawonis g. da sxv.

rkinaSi Jangbadis 
koncentracia naxSirbadis 

Semc velobis mixedviT:

1. wonasworuli mrudi; 2. 
faqtobrivi koncentracie
bi 40 da 100toniani 
eleqt rorkaluri Rumle
bi  saTvis; 3. faqtobrivi 
kon centraciebi martenis 
RumlisaTvis; 4. wonaswo
ruli koncentraciebi mar
tenis widebisaTvis.
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ganSreveba
1. myar xsnarebSi _ komponentTa atomebis kristaluri gisosis kvan

ZebSi arasruli statistikuri ganawileba. es movlena atomis garemoc viT 
imave komponentis atomebiT gamoixateba;

2. naglinis nawiburebis torsul nawilSi (ZiriTadad furclovani na
glinis) defeqti bzarebis saxiT, rac liTonis SeuduReblobis gamo masSi 
araliTonuri CanarTebis, Cajdomis sicarielis, Sinagani sifxvierisa da 
sxva defeqtebis arsebobis Sedegad Cndeba;

3. fxvnilebis dawnexis defeqti, romelic wnexilSi datvirTvis mox
snis an Secxobis Semdeg vlindeba fenebis saxiT.

ganxraxna
navTobgazmosapovebeli milebis ga(n)Tavisufleba kuTxviliani quro

Ti SeerTebuli boloebisgan, xraxniani milis boloebidan quros moxsna 
da sxv. operaciebi: sruldeba xeliT, specialuri instrumentis daxmarebiT 
an meqanikuri xelsawyodanadgariT, quros daxveva milze _ spe cialuri 
qurodamxvevi CarxiT.

gapasiureba
zedapirze damcavi oqsiduri da sxva fenebisa da afskebis warmoqmniT 

liTonis nakeTobaTa aqtiuri mdgomareobidan pasiur mdgomareobaSi gaday
vana, rac maTi koroziamedegobis gazrdas iwvevs. garda amisa, metalurgi
ul procesebSi gamoyenebuli nivTierebebis reaqciaSi Sesvlis siCqaris 
Se samcireblad xSirad mimarTaven maTi zeda piris inertuli masalebiT 
dafarvas. g. umetesad xorcieldeba qromatebis, nitritebis tipisa da sxva 
dam Jangav xsnarebSi damuSavebiT. gapasiurebuli fena SeiZleba Seiqmnas 
aradam Jangav garemoSic (mag. Mg-is HF-Si, Mo-is HCl-Si da a. S.), agreTve 
SesaZle belia warmoiqmnas masalebis urTierTxaxunis procesSi. farTod 
gamoiyeneba g.is eleqtroqimiuri meTodebi: anoduri da kaToduri.

gaprialeba
liTonis nakeTobaTa zedapiris damuSaveba nakawrebis mocilebisa da 

sarkisebri gluvi zedapiris miRebis mizniT. g.is gamoyenebis ramdenime 
me Todidan ZiriTadia Slifebis (xexebis) meqanikuri g., romelsac axor
cieleben mbrunav saprialebel qargolze. masze dafaruli ab raziuli 
wvrilfxvniliani pastiT gadakrulia uxeSi Salis naWeri (fetri an Teqa, 
maudi da sxv.).

g. Slifebisa (xexebis) eleqtrolizuri
eleqtrolitSi anodis gaxsniT liTonis _ anodis zedapiris gaprialeba;

g. Slifebisa (xexebis) qimiurmeqanikuri
xorcieldeba gasaprialebel qargolze, romelzec abraziul masalas

Tan erTad procesis damaCqarebel qimiur nivTierebas usvamen.

gaJonva
siTxis wveTebad gamodineba an airis mcire raodenobiT gamosvla re

zervuaris, abazanis, milis kedlidan an nakerSi warmoqmnili bzaridan.

garbileba
1. dakoqsvis procesSi naxSirebis comisebr mdgomareobaSi gadasvla; 

koqsis warmoqmnis teqnologiuri procesis erTerTi safexuri, romelic 
800-900 °Cis intervalSi xorcieldeba;
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2. foladis dnobis teqnologiis negatiuri movlena _ gadnobis momen
tisaTvis dnobis normaluri mimdinareobis uzrunvelsayofad naxSirbadis 
arasakmarisi Semcveloba, risi gamosworebac gamdnar abazanaSi Txevadi 
Tu jis damatebiTi ulufis an sxva naxSirbadSemcveli nivTierebis SetaniT 
xdeba, radgan naxSirbadis normaluri Semcveloba abazanis sruli gadno
bis momentSi 0,40,5 %iT unda aRematebodes mza foladSi am elementis 
Sem c velobas;

3. foladis sisalis Semcireba Termuli damuSavebis (mowva, moSveba, 
normalizacia) an sxva proce sis Sedegad.

gardabnis Tboeleqtrosadguri
azotsasuqebis, qimiuri boWkos, cementis qarxnebis amuSavebis Semdeg, 

rusTavis metalurgiuli qarxnis 150megavatiani Tboeleqtrocentrali q. 
rusTavTan erTad ganicdida eleqtroenergiis deficits. am deficitis aR
mosafxvrelad didi qimiuri qarxnebis mSeneblobasTan erTad aSenda gard
abnis Tboeleqtrosadguri, 850 mgvt dadgmuli simZlavriT, amierkavkasiis 
metalurgiuli qarxnis sruli metalurgiuli ciklis koqsqimiuri saamqros 
koqsis airisa da brZmedis widebis safuZvelze qi miuri qarxnebis amoqme
debisaTvis.

wina saukunis 80ian wlebSi, rusTavis metalurgiuli qarxnis di req
torad guram qaSakaSvilis daniSvnis Semdeg, Savi metalurgiis saminis
tros kategoriuli winaaRmdegobis miuxedavad, man metalurgebis kapdaban
debebiT saqenergos mmarTvel iuri WediasTan erTad sabWoTa mTavrobas 
miaRebina gadawyvetileba, rusTavis metalurgiul qarxanaSi eleqtrofo
ladsadnobi saaqmros aSenebis Sesaxeb, miaRwia gardabnis Tboeleqtro
sadguris sim Zlavris 900 mgvtiT gazrdas me9, me10 da me11 blokebis 
meSveobiT, marneulis 500ki lovoltiani qvesadgurisa da koxramarneulis 
eleqtrogadamcemi xazebis mSeneblobas da azerbaijanis amave simZlavris 
sistemasTan CarTvas. sabWo Ta kavSiris daSlis Semdeg guram qaSakaSvilis 
iniciativiTa da brZoliT saqarTvelos energetikosebs gadmoeca afxazi 
separatistebis warTmeuli engurhesis simZlavreebis marTva. gatarebul
ma RonisZiebeb ma sagrZnoblad gazarda Cveni qveynis eleqtromomaragebis 
damoukideblo ba, mdgradoba da usafrTxoeba. 

gardamavali procesi 
marTuli obieqtis gamosavali sididis cvalebadobis procesi gare 

ze moqmedebis gaCenis (an Secvlis) momentidan damyarebuli reJimis dawye
bamde.

gardamavali procesis xangrZlivoba 
drois intervali, romlis ganmavlobaSi saregulirebeli sididis ga

daxra misi damyarebuli mniSvnelobis mimarT absoluturi mniSvnelobiT 
winaswar dadgenil sidideze naklebi gaxdeba.

gardamsaxi
eleqtromowyobiloba an agregati, romelic Sedgeba ori an meti man

qanisagan, romelTa daniSnulebaa eleqtrodenis gardaqmna Zabvis, sixSiris, 
fazebisa da sxva para metrebis mixedviT. am mizniT iyeneben Zravasa da 
generatorul agregatebs. eleqtroqvesadgurebSi g. ZiriTadad gamoiyen
eba ventiluri gardamqmnelebi transportis, eleqtroqimiuri danadgarebis 
mudmivi deniT uzrunvelyofisaTvis.
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metalurgiuli mrewvelobis sruli metalurgiuli ciklis qarxnebs, 
maT Soris rusTavis metalurgiul qarxanas, aqvs sakuTari mZlavri Tboe
leqtrosadgurebi Warbi sasaqonlo eleqtro da TboenergiiT, Tavisi qve
sadgurebiT da msxvil foladsadnobsaglinav saamqroebs _ Zravgenera
torebis sistemebi da cvladi denis mudmiv denad gardamqmneli (gardam
saxi) mowyobiloba, uromlisodac SeuZlebelia didi tvirTamweobis (200
500 t) saCamosxmo manqanebis uwyveti Camosxmis, saglinavi da milsag linavi 
agregatebis reversiuli marTva.

gardamqmneli _ ixileT gardamsaxi.

gardamqmneli kombinirebuli 
analogurcifruli gardamqmneli, romelic Semavali analoguri sig

nalis zogierTi maxasiaTeblis (sidide, cvalebadobis siCqare) mis struq
turaSi asaxuli erTerTi principis mixedviT kodirebas axdens.

gardamqmneli funqciuri 
eleqtruli, hidravlikuri an pnevmat(ik)uri mowyobiloba, romelic 

axdens erTi an ramdenime Semaval signalTan funqciuri damokidebulebiT 
dakavSirebuli gamosavali signalis formirebas.

gardamqmneli cifrulanaloguri 
diskretuli cifruli signalis uwyvet analogur signalad gardaq

mnis mowyobiloba.

gardamqmneli wrfivi 
erTi sistemidan meoreSi fizikuri sididis wrfivi gardaqmnis mowyo

biloba.

gardaqmna
gare zemoqmedebis Sedegad liTonebis, masalebisa da nivTierebebis 

mdgomareobis Secvla.
kacobriobam civilizaciis ganvlil periodSi SeZlo bunebaSi arse

buli mendeleevis sistemis yvela liTonuri da xelovnurad Seqmnili el
ementis mopoveba, gadamuSaveba da am nivTierebebis, maT Soris liTonebis 
mdgomareobis Secvla saxalxo meurneobaSi adamianis sasargeblod gamo
yenebis mizniT.

liTonebi ganicdis mravali saxeobis gardaqmnas, romelTagan Ziri
Tadia:

g. aTermuli martensituli
martensituli g., xasiaTdeba martensitis raodenobis TandaTanobiTi 

Tanabari gazrdiT martensitis gardaqmnis temperaturul farglebSi tempe
raturis Semcirebisas. izoTermuli dayovnebis dros gardaqmna wydeba;

g. alotropiuli _ ixileT polimorfuli g.;

g. aradifuziuri
polimorfuli g., romelic mimdinareobs atomebis fizikuri moZrao

bis gareSe. misi ganxorcielebisas atomebisa da molekulebis urTierTgan
lageba icvleba atomTSoris manZilTan SedarebiT nakleb manZilze. aRniS
nuli fazebi qimiuri Sedgenilobis cvlilebis gareSe mimdinareobs.

austenituri gardaqmna anu perlitis gardaqmna austenitad xorciel
deba rkinanaxSirbadis Senadnobebis gaxurebiT;
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g. beinituri
austenitis beinitad gardaqmna (500÷250) °C temperaturul intervalSi 

izoTermuli dayovnebiT an uwyveti gacivebiT. g. b. xasiaTde ba imiT, rom 
mis kinetikasa da miRebul struqturebs aqvs rogorc difuziuri (perli
turi), ise aradifuziuri (martensituli) gardaqmnis niSnebi;

g. difuziuri _ ixileT normaluri g.;

g. evteqtikuri
Txevadi fazidan ori an ufro meti myari fazis warmoqmnis procesi, 

romelic wonasworobis pirobebSi mudmiv temperaturaze mimdinareobs;

g. evteqtoiduri
polimorfuli g., romlis drosac wonasworuli myari xsnari gacive

bisas or stabilur fazad iSleba da xasiaTdeba evteqtoiduri gardaqmnis 
temperaturiT, romlis drosac yvela (samive) faza wonasworobaSia. e. g. 
gaxurebisas mTlianad ukugardaqmnadia;

g. izoTermuli
fazuri g. mudmivi temperaturis pirobebSi;

g. izoTermuli martensituli
martensituli g. izoTermuli dayovnebisas dawyebisa da damTavrebis 

temperaturis sazRvrebSi. am dros warmoqmnili martensitis raodenoba 
izoTermuli dayovnebis temperaturiT ganisazRvreba;

g. martensituli
aradifuziuri g. sufTa liTonebsa da SenadnobebSi, romelic auste

nizaciis temperaturidan swrafi gacivebisas mimdinareobs;

g. masiuri
normaluri g.is saxesxvaoba, romlis drosac sawyisi fazisken atom

Ta mcire manZilze uwesrigo gadasvlis Sedegad axali fazis kristalebi 
iz rdeba fazaTSorisi arakoherentuli sazRvrebis gadaadgilebiT;

g. monoteqtikuri
Txevadi fazis or axal (Txevad da myar) fazad g.is procesi, romelic 

sawyisi fazisagan SedgenilobiT gansxvavdeba da wonasworobis pirobebSi 
mudmiv temperaturaze mimdinareobs;

g. normaluri
polimorfuli g., romlis drosac axali fazis kristalebi atomebis 

mouwesrigebeli, urTierTdaukavSirebeli gadasvlis gziT fazebis gayo
fis sazRvrebze izrdeba;

g. periteqtikuri
Txevadi da myari fazebis urTierTqmedebis Sedegad Zveli myari fazi

sagan struqturiTa da qimiuri SedgenilobiT gansxvavebuli axali myari 
fazis warmoqmnis procesi, romelic wonasworul pirobebSi mudmiv tempe
raturaze mimdinareobs;

g. perlituri
austenitis perlitad difuziuri meqanizmiT mimdinare g. uwyveti ga

civebis an izoTermuli dayovnebisas Ar1
 kritikuli wertilis qveviT; 

g. polimorfuli
polimorfizmis mqone nivTierebis erTi modifikaciidan meoreSi 

gadas vla gare pirobebis (temperatura, wneva) Secvlis Sedegad;
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g. struqturuli
Termodinamikuri pirobebis Secvlis Sedegad liTonis an Senadnobis 

mikrostruqturis Secvlis procesi;

g. ukumartensituli
gaxurebisas SenadnobebSi mimdinare martensituli g. magaliTad, zo

gierTi mcirenaxSirbadiani legirebuli foladis gaxurebisas martensitis 
g. austenitad;

g. fazuri
sistemis fazuri mdgomareobis Secvla;

g. feTqebadi martensituli
martensitis naxtomisebri, feTqebadi Tvisebebis gamovli neba, rac 

sawyisi an ufro naklebi temperaturis pirobebSi mimdinareobs;

g. ZvriT
udifuzio anu aradifuziuri g., romlis drosac mimdinareobs atome

bis kooperaciuli, urTierTdakavSirebuli gadaadgileba adgilmdebareo
bis Seucvlelad atomTSorisze nakleb manZilze ise, rom sawyisi fazis 
ne bismieri atomis mezobeli atomebi imave atomis mezoblad rCeba axal 
mar tensitul fazaSi.

gardeniti
Cveulebrivi reaqtivebiT gamoumJRavnebeli, ureliefo (ustruqturo) 

martensiti, nawrTobi foladis martensituli struqturis gansakuTrebu
li forma, romelSic martensitis `nemsebi~ Zalian mcire zomisaa da TiT
qmis ar SeimCneva optikur mikroskopSi. aseTi faza warmoiqmneba evteqto
idurTan axlomdebare naxSirbadian foladSi Ar3

 kritikuli wertilis od
nav qveviT mdebare temperaturidan wrTobis Sedegad. g. SemCneulia swraf
mWrel nawrTob foladebSi, agreTve, mcire raodenobiT _ adiduli Sesadu
Rebeli mavTulis sawarmoeblad gankuTvnil, nikeliTa da molibdeniT mci
redlegirebul, dabalnaxSirbadian Cв-10НМА markis foladSi mikroaraer
Tgvarovani austenitis neli, TiTqmis izoTermuli gacivebis Semdeg.

garemo
garemomcveli pirobebi, romlebSic metalurgiuli, fizikurqimiuri 

da sxva procesebi viTardeba. xasiaTisa da gvarobis mixedviT arsebobs:

g. agresiuli
garemo, romelic masSi moTavsebul an masTan kontaqtSi arsebul ma

salebze damSlel, damrRvev moqmedebas axdens, magaliTad, aseTia koro
ziuli ga remo;

g. aramduRari sawrTobi
aramduRare mdgomareobaSi arsebuli garemo, romelSic xorcieldeba 

na keTis wrToba;

g. aqtiuri
g., romelsac Seswevs masSi arsebul nivTierebasTan urTierTqmedebis 

unari;

g. aRdgeniTi
g., romelic masSi arsebuli nivTierebebis mimarT aRdgeniTi TvisebiT 

xasiaTdeba;

g. aRmdgen(el)i _ ixileT aRdgeniTi garemo;
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g. gamajerebeli
g., romelsac qimiurTermuli damuSave bis teqnologiaSi erTi an ram

denime elementiT nakeTobaTa da namzadTa zedapiris gajerebisTvis iyene ben;

g. damJangavi
g., romelic masSi arsebul nivTierebebis mimarT damJangavi Tvisebe

biT xasiaT deba;

g. damcveli
g., romelsac liTonis nakeTobaTa da sxva masalebis zedapirze mavne 

zemoqmedebaTa (daJangva, korozia da sxv.) Tavidan acilebis mizniT gaxu
rebisas, qimiurTermuli damuSavebisas da sxva teqnologiuri proceseb
is mimdinareobisas iyeneben. foladebisa da Senadnobebis (rkinis fuZeze) 
damu SavebisaTvis damcavi g. gamoiyeneba: endoTermuli, egzoTermuli, azo
ti, wyal badi, azotwyalbadi. qimiurad aqtiuri liTonebisa (Ti, Zr, Nb, Ta 
da sxv.) da SenadnobebisaTvis maT fuZeze, gamoiyeneba neitraluri an iner
tuli aire bi, ufro xSirad He da Ar;

g. dafqvisa
fxvnilovani masalebis miRebisas, masalis daf qvisas, Txevadi garemo, 

procesis intensifikaciasTan erTad garemos dabinZurebisagan icavs;

g. diaTermuli
gamWvirvale g. sxivuri energiisaTvis;

g. izotropiuli
g., romlis Tvisebebi erTnairia sxvadasxva mimarTulebiT;

g. koroziuli
koroziuli agentis Semcveli g.;

g. marilis sawrTobi
wrTobis teqnologiaSi gamoyenebuli marilxsnarebi da nadnobebi;

g. mduRare sawrTobi
sawrTobi g., romlis duRilis temperatura gasacivebeli sawrTobi 

nakeTobis temperaturaze naklebia (wyali, wyalxsnarebi, mineralebi, ze
Tebi da sxv);

g. muSa
fxvnilTa metalurgiaSi fxvnilebisaTvis wnevis gadasacemad dawnexis 

procesSi gamoyenebuli airebi, siTxeebi, nadnobebi, nayari da plastikuri 
masalebi, romlebic siTbogacvlis mocemul pirobebs uzrunvelyofen;

g. sawrTobi
gamacivebeli garemo (airovani, Txevadi da myari), romelic wrTobis 

teqnologiaSi gacivebis saWiro intensiurobas uzrunvelyofs;

g. cxeli sawrTobi
marilebis nadnobebi, mineraluri zeTebi da sxv., romlebic farTod 

gamoiyeneba afeTqebis maRali temperaturisas safexurebiani da izoTer
muli wrTobisaT vis, aseve moSvebisaTvis.

garemos dacva
bunebaze adamianis mier uaryofiTi zegavlenis moxdenis sawinaaRmde

go RonisZiebebi. gazgamwmendi danadgarebi, mowyobilobebi, manqanebi, rTu
li teqnologiebiT ZviradRirebuli fufunebaa, miuxedavad amisa, garemos 
dacvis uzrun velsayofad amJamad yvela dargis sawarmoebSi xorcield
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eba, gansakuT rebiT feroSenadnobTa qarxnebsa da metalurgiuli qarxnebis 
brZmedebi sa da foladsanob saamqroebSi.

garecxva
1. sxvadasxva saxis liTonproduqciis glinvisa da Termuli damuSa

vebis Semdeg procesis narCeni nawilakebis, WuWyis mocilebis erTerTi 
saSualeba; sruldeba wylis WavliT, xsnarebiTa da sxv.;

2. boyvebis wylis WavliT gawmenda, didi wnevis orTqliT milebis, 
naglinis, mavTulis zedapiridan wylis WavliT an wylis abazanaSi ga
tarebiT xenjis mocileba da sxv.;

3. sxvadasxva amoRebuli wiaRiseulis, maT Soris, rkinis, manganumisa 
da sxva liTonTa madnebis gasamdidreblad da koncentratebis misaRe bad 
fuWi qanebi mocileba wyliT garecxviT.

garTva glinebisa
kalibris is nawili an ubani, sadac kalib ris profilis moxazulo

bis xazi erTi glinidan meoreze gadadis, e. i. ar is glinebSoris arsebuli 
minimaluri manZili.

garnieriti
gaumWviri, mwvane feris minerali, magniumisa da nikelis wyliani si

likati _ nikelis erTerTi mniSvnelovani madani _ (Ni,Mg)[Si4O10](OH)8.

garnisaJi
zogierTi metalurgiuli agregatis Siga da gare kedlebis zedapir

ze warmoqmnili myari fena, gamdnari masalebis an widis kaz mis masalebTan 
an airebTan urTierTqmedebis produqti. g. xSirad cecx lgamZle amonagis 
damcveli fenis rols asrulebs, zrdis mis cveTamede gobas.

garnituri
garnituri franguli sityvaa, niSnavs aRWurvas. g. sacecxlisa, qvabisa 

moicavs maTi mom saxurebis xelsawyoebs, samarjvebs, saTvalTvaloebs, sa
kontrolosazomi xelsawyoebis dasamontaJebel adgilebsa da sxv. qvabis 
sayrdeni konstruq ciebi aseve Sedis g.is SedgenilobaSi.

garsacmi
metalurgiuli Tburi agregatebis, ZiriTadad, konverterebis, WaSvu ri 

Rumlebis, brZmedis haergamxureblebisa da sxva msgavsi nagebobebis damca vi, 
liTonis furclebisagan SeduRebiT an moqlonuri SeerTebiT damza debuli 
garsi, romelic, rogorc wesi, Signidan cecxlgamZle aguriTaa amogebuli. 
g. gamoiyeneba agreTve agregatis calkeuli konstruqciuli elementebis 
sayrdenad da mosaTavseblad. garsacmis sakonstruqcio simtki cis gasa
Zliereblad iyeneben garsakrebs, artaxebs, romlebic liTonis Se darebiT 
sqeli furclisgan damzadebuli sartylismagvari detalebia, romelTac 
garsacmTan SeduRebiT an moqlonebiT aerTeben.

garRveva
Txevadi foladis an sxva liTonis sadnobi agregatidan an saCamos

xmo cicxvidan avariuli gadineba. g. xdeba foladsadnobi Rumlis qvedSi, 
aRiniSneba wina kedelsa da ferdoebSi liTonis danakargebi, ZiriTadi 
agregatis mwyobridan gamosvla, nadnobis wundebul produqciaSi gadas
vla, wunis gazrda, ris gamoc uaresdeba saamqros teqnikurekonomikuri 
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maCveneblebi. danakargebTan erTad mwyobridan gamodis sawide Tu sarkinig
zo urikebi da sxva sacvleli mowyobiloba. agregatSi dnobisas liTonis 
garRvevis mize zebia liTonis gadametxureba, Camosxmis siCqaris gadameteba, 
cecxlgamZle masalebisa da wyobis mdare xarisxi da sxva teqnologiuri 
darRvevebi.

gasaleba
gadajerebuli myari xsnaris daSlis Sedegad foladisa da sxva Se

nadnobebis sisalis gazrda.

g. dispersiuli
g. meore fazis dispersiuli nawilakebis an klasterebis warmoqmnis 

Sedegad;

g. meoreuli
legirebul foladebSi erTjeradi da mravaljeradi moSvebis dros 

karbidwarmomqneli elementebiT dispersiuli fazebis gamoyofiT gamowve
uli g. _ sisalis gazrda malegirebeli elementisa da naxSirbadis atome
bisgan struqturaSi klasterebis warmoqmnis Sedegad.

gasalebadi
foladebi da Senadnobebi, romelTa sisalis gazrda Termuli damu

SavebiT xorcieldeba.

gasapvna
milebis adidvis teqnologiaSi maTi momzadebis procesis erTerTi 

safexuri _ milebis zedapiris gasapvniT xaxunis Semcireba.

gasaRebi
kuTxviliani SeerTebis dasaxraxni an gansaxraxni iaraRi (instrumen

ti). praqtikaSi gavrcelebulia gasaxsneli, torsuli, qanCsaRebi da sxva 
daniSnulebisa da konstruqciis g., romelsac naxSirbadiani an legirebu
li foladisagan amzadeben.

gasaSualoeba
foladis an Senadnobis, sxvadasxva nivTierebaTa g. Sedgenilobis, 

fizikurmeqanikuri da sxva Tvisebebis mixedviT. magaliTad, inertuli air
iT gaqrevis gziT Txevadi foladis Sedgenilobis g., temperaturis g. na
glinis ganivkveTSi da sxv.

gasinjva
metalurgiuli teqnologiis nebismier safexurze sinjebis aRebisa 

da gamocdis praqtika. g. saSualebas iZleva, gamovikvlioT sawyi si, nedli 
masalebis, naxevarfabrikatebisa da mza liTonproduqciis fizi kuri, qimi
uri, meqanikuri da sxva Tvisebebi (ix. gamocda).

gasufTaveba
metalurgiuli teqnologiuri procesebis erTerTi safexuri _ Rum

lebis, agregatebis, mowyobilobis profilaqtikuri RonisZiebebiT wesrig
Si moyvanis erTerTi saxe. magaliTad, kazmis feTqebadi an Zneldno badi 
minarevebisagan gawmenda, Rumlis kamaris mtvrisagan gasufTaveba, gli nebis 
zedapiris g., foladgamosaSvebi, TujsaSvebi widis sadeni arxebis da Rare
bis g. da sxv.
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gaswvrivi
moqmedebis an moZraobis mimarTulebis gamomxatveli, mimaniSnebeli 

termini. magali Tad, zodisa an naglinis grZivi Wrili, liTonis Tvisebebi 
naglinis gas wvriv, araliTonuri CanarTebis ganlageba boWkoebis gaswvriv 
da sxv.

gatareba glinvisas
warmoebis teqnologiuri sqemiT liTonnakeTobaTa, maT Soris milebis, 

glinvis an adidvis erTerTi operacia. Sedgeba glinvis procesSi ga tarebaTa 
jamisagan. daniSnulebis mixedviT ganarCeven g.is Semdeg saxesxvao bebs: 

g. gverdiTi
glinvis g., romlis drosac naglinis simaRle mis siganeze metia;

g. sasufTao
glinvis an adidvis teqnologiis damamTavrebeli operacia, mza pro

duqciis miRebisas saboloo g.;

g. sasufTaoswina
glinvis an adidvis sasufTao g., gasworebis win ganxorcielebuli g.;

g. sawyisi
glinvis an adidvis teqnologiis sawyis stadiaSi ganxorcielebuli 

erTerTi g.;

g. Sualeduri
glinvis an adidvis teqnologiuri ciklis erTerTi gatareba, rome

lic mosdevs saSavo g.s da win uswrebs sasufTaoswina g.s.

gauazoteba
1. Txevadi liTonidan da Senadnobidan maTSi gaxsnili azotis mocileba;
2. qimiurTermuli damuSaveba srulad disocirebuli NH3-is garemoSi 

520560 °C-ze, romliTac xorcieldeba daazotebuli nakeTobis zedapiruli 
Sridan azotis Semcvelobisa da amis Sedegad am Sris simyifis Semcireba.

gauairoeba
1. Txevadi liTonebidan da Senadnobebidan maTSi gaxsnili airebis 

mocileba, rac vakuumSi damuSavebiT xorcieldeba;
2. Txevadi foladis inertuli airebiT gaqreva intensuri g.is mizniT, 

rac foladis xarisxis gaumjobesebas uwyobs xels;
3. fxvnilovani masalis zedapiridan adsorbirebuli airebis mocile

ba, rac win uswrebs cxel mdgomareobaSi vakuumur dawnexas.

gaubismuToeba
gamdnari tyviis rafinireba bismuTisagan Ca, Mg da Sb-is danamatebis 

gamoyenebiT. nadnobSi Ca da Mgis erTdroulad Setana uzrunvelyofs Biis 
nakleb Semcvelobas, romelSic fardoba Bi:(Ca+Mg)=0,17-0,4-dan SesaZlebe
lia dayvanil iqnes 0,004 %mde.

gaugogirdoeba
gamdnari liTonebidan, Senadnobebidan da widebidan gogirdis moci

leba. g. mimdinareobs rogorc sadnob agregatebSi _ RumlebSi, ise Rumel
gareT _ cicxvebSi, kristalizatorebSi da sxv. gogirdis didi Semcveloba 
mza foladis nakeTobebSi auaresebs maT meqanikur Tvisebebs, gansakuTre
biT, maRal temperaturaze, koroziamedegobasa da SeduRebis unars.
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Txevad foladSi gogirdi ganusazRvreli xsnadobiT xasiaTdeba. rki
nis sulfidebs dnobis SedarebiT mcire temperatura (1193 °C) aqvs, amitom 
Txevadi foladis gamyarebisas rkinis, misi sulfidisa da qveJangis advil
dnobadi evteqtikebiFFe-FeS da FeS-FeO marcvlebis sazRvarze iyris Tavs da 
maTi urTierTkavSiris Zalebs amcirebs. glinvisa da Wedvis temperatu raze ki 
(1200-820 °C) es sulfiduri evteqtikebi Txevad mdgoma reobaSia da foladis 
rRvevas _ uxeSi bzarebis warmoqmnas iwvevs, rasac foladis wiTelmetexoba 
da cxelmetexoba ewodeba (ix. wiTelmetexo ba da cxelmetexoba).

foladSi arsebuli elementebis gavlena gogirdis xsnadobasa da mis 
Semcvelobaze samgvarad vlindeba. elementebis pirvel jgufSi Sedis nax
Sirbadi, siliciumi da fosfori, romlebic rkinasTan warmoqmnis naer
Tebs, riTac sagrZnoblad amcireben masSi gogirdis xsnadobas. elemen
tebis II jgufis sulfidebi FeSTan SedarebiT gacilebiT mtkicea, aseTi 
ele mentebia: manganumi, magniumi da kalciumi. desulfuraciis unars avlens 
III jgufis elementebic: alumini, qromi, titani, cirkoniumi da sxv.

gauvercxloeba
tyviis madnebidan da aglomeratebidan gamodnobisas vercxlis calke 

gamoyofiT miRebuli saSavo tyviis rafinireba. garda vercxlisa, saSavo 
tyviaSi gvxvdeba: TuTia, nikeli, kala, dariSxani, bismuTi, spilenZi, kobal
ti da xSirad oqroc. 

gauvercxloeba da gauoqroeba tyviisa
oqrosa da vercxlis amoReba tyviidan Txevad abazanaSi damatebuli 

TuTiiT, romelic Au-sa da Ag-Tan warmoqmnis Zneldnobad, tyviaSi uxsnad,  
masze naklebi simkvrivis na erTebs (Ag2Zn3 da Ag2Zn5, AuZn da Au3Zn5); Sedegad 
isini amotivtivdeba tyviis abazanis zedapirze qafis saxiT, ro melsac xs
nian qafqiriT an sxva xerxiT, Semdeg awvdian gadasamuSaveblad (gamosaxde
lad an kupelirebisaTvis). Tu tyvia Seicavs spilenZs, jer amotiv tivdeba 
spilenZi, misi moxdis Semdeg _ oqros Semcveli qafi.

gauTuTioeba TiTbrisa
SerCeviTi korozia, romlis drosac TiTbridan upiratesad xdeba Tu

Tiis mocileba, xolo spilenZi rCeba.

gauTuTioeba tyviisa
igivea, rac gauvercxloeba.

gaukaJbadoeba
Txevadi Senadnobidan siliciumis mocileba daJangviT. siliciumi Jan

gbadisadmi maRali qimiuri swrafviT xasiaTdeba, rac kaJmiwad mis swraf 
daJangvasa da widaSi gadasvlas ganapirobebs. gadasamuSavebel TujSi si
liciumis Semcveloba 0,700,90 %is farglebSi meryeobs. martenis RumelSi 
an konverterSi aseTi Tujis Casxmidan ramdenime wuTis Semdeg praqtiku
lad mTeli siliciumi gadadis widaSi.

g. ga moiyeneba Tujis winaswari damuSavebisaTvis, reagentebis efeq
turi gamoye nebis mizniT SehyavT gaugogirdoebagaufosforoebisaTvis da 
konverter Si dnobis organizaciisaTvis widis minimaluri raodenobiT. Tx
evadi Tu jis g.saTvis mis siRrmeSi Jangbadis nakadiT Seafrqveven rkinis 
xenjis fxvnils. g.is Semdeg Tujs konvertercicxvSi gaaugogirdoeben da 
gaau fosforoeben, ris maRal efeqturobas TujSi 0,5 % Si-is Semcvelobisas 
aRweven. farTo gamoyeneba pova orstadiurma g.bam, SiO2-is ZiriTadi masis 
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gamoyofiT natriumis hidroaluminsilikatebis daleqvis saxiT _ pirvel 
stadiaSi da mcire nawilis kalciumis naerTis saxiT _ meore stadiaSi.

gaumjobeseba
Termuli damuSavebis erTerTi ZiriTadi da saukeTeso saxe, romelic 

iTvaliswinebs saSualonaxSirbadiani gaumjobesebadi sakonstruqcio (nax
Sirbadiani da mciredlegirebuli) foladebis wrTobas momdevno maRali 
moSvebiT erTerT temperaturaze 450...700 °C intervalSi. am damuSavebiT 
ya libdeba moSvebis sorbitiani mikrostruqtura, rac erTdroulad zrdis 
foladis simtkices, plastikurobas, bzaris gavrcelebis kuTr muSaobas 
da amcirebs gamyifebis zRurbls anu aumjobesebs foladis sakonstruqcio 
simtkices.

gaunaxSirbadoeba namzadis xurebisas
naxSirbadis Semcvelobis Semcireba foladis nakeTobebisa da namza

debis zedapirul fenebSi Jangbadisa da wyalbadis garemoSi gaxurebiT, 
romlebTanac naxSirbadi urTierTqmedebs airadi produqtebis warmoqmniT. 
Termuli damuSavebis es defeqti mdgomareobs foladis zedapiruli Sree
bis naxSirbadiT gaRaribebaSi. g.is Tavidan acilebisaTvis saWiroa gax
ureba damcav, daJangvis sawinaaRmdego airad garemoSi an vakuumSi. folads 
xSirad axureben mowvisaTvis Rumlis airad garemoSi Warbi hae riT xenjis 
warmosaqmnelad, radgan xenjis mocileba gacilebiT xelsayreli da gaad
vilebulia (magaliTad, mJavebiT amoWmiT, qviSamtyor cniT da sxv.).

gaunaxSirbadoeba foladisa
1. mTel msoflioSi Txevadi foladsadnobi abazanidan JangbadiT 

xor cieldeba foladis ZiriTadi elementebis _ siliciumis (Si), rkinis (Fe) 
da, rac mTavaria, naxSirbadis (C) amowva. procesi damJangvel atmosferoSi 
mim dinareobs. naxSirbadis amowvis dasaCqareblad Txevadi foladsadnobi 
abaza nis siRrmeSi Seaqreven (Seuberaven) Jangbads (magaliTad, specialuri 
qSi nebiT), rac sagrZnoblad aCqarebs foladis gamodnobis process;

2. foladis g., mimdinareobs Termuli damuSavebis, glinvisa da Wed
visaTvis gaxurebisas, temperaturasa da masze dayovnebis xangrZlivobaze 
damokidebulebiT. g. gulisxmobs liTonis zedapiruli fenebidan naxSir
badis Semcvelobis Semcirebas, naxSirbadisagan gaRaribebas. am Sem TxvevaSi 
g. foladis nakeTobaTa sisalis Semcirebas iwvevs. g.is Tavidan aci lebis 
mizniT liTons axureben damcavi airis garemoSi an vakuumSi. 

gausiliciumoeba _ ixileT gaukaJbadoeba.

gauspilenZoeba verkbleisa _ ixileT gauvercxloeba verkbleisa.

gaufisoeba
koqsis batareaSi dakoqsebis procesSi koqsis airisagan fisis moci leba.

gaufosforoeba
gamdnari Tujidan, foladidan an wididan fosforis mocileba. umetes 

SemTxvevaSi foladis nakeTobebSi fosforis Semcveloba arasasurvelia, 
radgan mavne minarevia. zemoxsenebul SenadnobebSi fosfori Ziri Tadad rki
nis fosfidebis (Fe2P, Fe3P, FeP, FeP2) saxiT arsebobs. fosforis zedmeti Sem
cveloba foladsa da sxva SenadnobebSi dabali temperaturis pirobebSi 
simyifes anu civmetexobas iwvevs. amitom, xarisxiani foladebis nakeTobebSi 
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fosforis Semcveloba 0,035 %s ar unda aRematebodes. fosfo ris mocilebas 
foladis abazanidan da mtkice SenaerTSi widasTan mis SekavSirebas xels 
uwyobs widis maRali (2,5 da meti) fuZianoba. foladis aba zanis gadaxurebam 
dabalfuZiani widebis Tanaobisas SeiZleba gamoiwvios wididan fosforis 
ukugadasvla liTonSi, e. w. refosforacia, ramac SeiZ leba gamousworebeli 
wunis miRebamde migviyvanos. amitom foladis dno bisas dauSvebelia widis 
fuZianobisa da foladis temperaturis ukontro loba.

gaucximoeba
qimiuri an fizikuri zemoqmedebiT foladis nakeTobaTa zedapiris 

teqnologiuri SezeTvis, cximebisa da cximovani daWuWyianebisagan ganTa
visufleba. magaliTad, adidvis teqnologiis erTerTi safexuria gadasa
muSavebeli milnamzadebis zedapiris g. specialuri daniSnulebis mJava 
xsnarebis abazanebSi. 

gauwyloeba
1. myari komponentidan wylis mocileba pulpis dekantaciiT, daleq vis 

Semdeg zeda Sridan siTxis gadmoRvriT, gafiltvriTa da sxva xerxebiT;
2. nivTierebebSi Semcveli wylis (rogorc higroskopiuli, ise qimiu

rad SekavSirebulsa) sxvadasxva meTodiT (gafiltvriT, gamoSrobiT, gamow
viTa da sxv.) mocileba. liTonebis dnobis teqnologiaSi gansakuTrebuli 
mniSvneloba eniWeba Txevadi foladis abazanaSi Sesatani feroSenadnobe
bis, flusebisa da sxva damatebiTi masalebis dehidrataciis uzrunvelyo
fas. am mizniT foladsadnob saamqroebSi specialur saSrobebs awyoben.

gauxSoeba _ ixileT gaiSviaTeba.

gauxSoebuli airi
airi, romelic atmosferulze ufro dabali wnevis qveSaa.

gaujerebadi
xsnari, romlis gaje reba SeuZlebelia.

gafantviT SeduReba
liTonuri eleqtrodiT erTfena SeduReba; xasiaTdeba nakeris cal

keuli mokle, winaswar dadgenili SesaduRi monakveTebis rigiT, raTa 
ar moxdes dabreciloba TanamimdevrobiT SeduRebuli monakveTebis erT
maneTze mierTebiT. am xerxiT SeduRebisas SesaZlebelia saSemduReblo 
defor maciebis Semcireba uwyveti nakeris dadebis SemTxvevasTan SedarebiT.

gafarToeba _ ixileT gaganiereba.

gafarToeba moculobiTi adiabaturi
temperaturis cvlilebis Sedegad sxeulTa zomebis cvalebadoba. ga

xurebisas, rogorc wesi, sxeulTa moculoba izrdeba, gacivebisas mcirde ba. 
gamonakliss zogierTi nivTiereba warmoadgens. magaliTad, wyali, ro melic 
maqsimalur moculobas da simkvrives gacivebisas _ gayinvisas aRwevs.

sxeulebis moculobis cvalebadobas xazovani da moculobiTi gafar
Toebis koeficientebiT axasiaTeben. 

sxeulis xazovani da moculobiTi gafarToebis koeficientebi Sesa
bamisad ewodeba misi sigrZisa da moculobis erTeulebis gazrdas tempe
raturis 1 °CiT momatebisas.



185

adiabaturi gafarToebis procesi mimdinareobs sistemaSi, romelic 
mTlianad izolirebulia garemosagan, e. i. garemosTan siTbogacvlis pro
cesis gareSe mimdinareobs.

orTqlis manqanebsa da Siga wvis ZravebSi airebis SekumSvisa da ga
farToebis procesebi swrafad mimdinareobs, amitom isini SeiZleba adia
baturad CaiTvalos.

gafiltvra
airebisa da siTxeebis specialur aparatebSi gatareba maTgan myari 

minarevebis mocilebis mizniT (ix. filtri).

gafrqveva
1. wvis procesis intensifikaciis mizniT SekumSuli haeriT an orTqliT 

(1015,0 atm. wneviT) mazuTis Wavlis dispersiul nawilakebad qceva, rom
lebic kargad ereva haeris nakads da JangbadTan SeerTebiT intensiur wvas 
ganic dis normaluri sigrZis CiraRdnis SenarCunebiT;

2. liTonuri fxvnilebis miReba lxobilis dispersirebiT inerciuli 
Zalebis zemoqmedebis Sedegad airis siTxis an plazmis WavliT (nakadiT).

energiis wyaros, meTodisa da daniSnulebis mixedviT ganarCeven ga
frqvevis sxva dasxva saxes:

g. airiT
ganxorcielebuli maRali wnevis airis nakadis kinetikuri energiiT g.;

g. vakuumuri
Semcirebuli wnevis kameraSi nadnobis dispersirebis gziT, masSi gax

snili azotis an wyalbadis zemoqmedebiT g.;

g. ionuri
Txeli afskis miRebis procesi maRalenergiuli nawilakebis moqmede

biT da maTi Semdgomi kondensaciiT safenze;

g. kaToduri
danafaris Txeli afskis miReba airuli ganmuxtvisas kaTodis masa

lis gafrqveviT;

g. piroliziT
liTonTa Jangeulebis fxvnilebis miRebis meTodi, romelic dafuZ

nebulia marilebis pirolizze maTi xsnarebis gafrqvevisas. liTonTa ma
rilebis xsnarebis, umTavresad nitritebis eTanolSi gafrqveva kamera
reaqtorSi;

g. plazmuri
gamdnari liTonis an Senadnobis maRaltemperaturuli plazmis Wav

lis kinetikuri energiis xarjze ganxorcielebuli g.;

g. sawvavisa
Wavlis daSlis procesi sawvavis SeSxapunebis dros;

g. centridanuli
gamdnari liTonis gafrqveva centridanuli Zalebis zemoqmedebiT, rac 

xorcieldeba sxvadasxva (magaliTad, swrafad moZravi diskos, eleqtro
disa da sxv.) xerxiT;

g. wyliT
wylis maRalwneviani nakadis kinetikuri energiis xar jze ganxor

cielebuli g.
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gafxviereba
widis an sxva nivTierebis monoliTuri agebulebidan naWrovan, fxvi

er mdgomareobaSi gadayvana. widis gafxvierebas sawidurebSi wylis Sxape
biT damuSavebis gziT temperaturuli cvlebadobiT aRweven. civi remontis 
dros sawidurSi dagrovili monoliTuri widis danaWrovneba, misi tran
sportirebis gaadvilebis mizniT, afeTqebiT xorcieldeba. 

gaqreva 
igivea, rac Seberva.

gayinvis xerxi
gamyinav svetebSi -20...-30 °C temperaturamde gacivebuli marilxsnaris 

cirkulaciis Sedegad WaburRilebis garSemo qanSi arsebuli wylis gayinva.

gayofis zedapiri
heterogenul siTxeebSi ori erTmaneTTan Seurevi siTxis fazebs So

ris sasazRvro, sakontaqto zedapiri. magaliTad, foladsadnobi Rum lis 
abazanaSi Txevadi liTonisa da widis Sexebis zedapiri; widasa da Rumlis 
samuSao sivrceSi airovan fazebs Soris arsebuli zedapiri. 

gaSveba foladisa _ ixileT gamoSveba foladisa.

gaSla 
Semdgomi gadamuSavebis mizniT glinvis dros mavTulisa Tu zolis 

xveulis gorgalidan miwodeba, rasac specialuri daniSnulebis gamSle li 
manqana asrulebs.

gaSxef(eb)a _ ixileT gafrqveva.

gaCarxva _ ixileT gamoCarxva.

gacema
gasaglinad misawodeblad maxurebeli Webidan, Rumlebidan gaxu

rebuli zodis an namzadis gacema. zodebis g. maxurebeli We bidan xor
cieldeba specialuri marwuxiani amwiT,Ggaxurebuli sortuli namzadisa 
_ mimwoli meqanizmiT, xolo milnamzadisa _ Rumlis mbrunavi qvediTa da 
CamtvirTavamomtvirTavi manqaniT.

gacema siTbosi
siTbos wyaros mier (si)TbogamtarobiT, konveqciiT, gamosxivebiT an 

sxva gziT siTbos gadacema (ix. siTbogadacema).

gaciveba _ ixileT gagrileba.

gacxaveba
fxvieri masalebis naWrovanobis mixedviT klasifikacia meqanizebul 

cxrilebSi gatarebis gziT (ix. cxrilva).

gacxeleba _ ixileT gaTboba.

gacxrilva _ ixileT gacxaveba.

gawelvagafarToeba
1. liTonis namzadnakeTobaTa formis Sesacvlelad wneviT damuSa

vebis operacia, romlis daniSnulebaa milis parametrebis gazrda, maga
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liTad: foladis unakero milebis glinvisas ganmaRruebel, avtomatur da 
Semomglinav dganebze milis diametrisa da sigrZis zrda ufro didi dia
metris mqone samarTulze gawelvagafarToebiT;

2. ix. gagrZeleba, wagrZeleba;
3. liTonTa wneviT damuSavebis operacia, romlis drosac gawevis tvi

frebSi furclovani namzadisgan SenaduRi milebis glinvisa da siRru is 
mqone detalebis damzadeba xorcieldeba.

gawelva SeviwroebiT
liTonebis wneviT damuSavebiT formis Secvlis operacia, romelic 

iTvaliswinebs ganivkveTis farTobis Semcirebis xarjze namzadis an misi 
nawilis wag rZelebas dakveTis, daniSnulebis mixedviT.

gawva 
1. metalurgiuli, sadnobi Rumlebis, agregatebis garsacmis liTo niT 

garRveva, Tujis an foladis saCamosxmo cicxvebis cecxlgamZle amo nagis 
dazianeba, gaWra, mTlianobis darRveva;

2. kriWis g. Rumlidan Txevadi liTonis gaSvebis mizniT Jangbadis na
kadiT;

3. saSemduReblo nakeris defeqti, rac gamowveulia saSemduReblo aba
zanidan nakeris ukana mxares liTonis gadinebiT da naxvretis warmoqmniT.

gawvamedegoba
liTonebisa da Senadnobebis winaaRmdegoba mcire cikluri dabali 

six Siris daRlilobis mimarT, rodesac cvalebadi temperaturuli narCeni 
Zab vebis agzneba masalaSi ganpirobebulia temperaturis cikluri cvli
lebiT (gaxurebagacivebiT), xSirad Sexamebulia garemos damJangav moq
medebasTan, rac iwvevs zedapiruli bzarebis warmoqmnasa da mis ganumt
kiceblobas (mag., cxeli deformaciis tvifrebis zedapiri, cecxlsasroli 
iaraRis lula, wneviT Camosxmis wnexyalibi da sxv.).

gawidva 
1. maRali temperaturis pirobebSi cecxlgamZle amonagis flusebTan 

urTierTqmedebis Sedegad mowiduli monoliTuri fenis warmoqmna (magali
Tad, cicxvis cecxlgamZle amonagis g., rac eqsploataciis pirobebSi misi 
cveTis sawinaaRmdego da medegobis gazrdis RonisZiebas warmoadgens);

2. Txevadi liTonidan minarevebis gadasvla widaSi da maTi qimiur na
erTebad SekavSireba.

gawmenda _ ixileT amokveTa, gasufTaveba.

gawova airebisa
metalurgiuli agregatebidan wvis produqti airebis mocileba gaiS

viaTebis xarjze kvamlsadenebSi moZraobiT sakvamle milidan.

gawonasworeba _ ixileT wonasworoba, wonasworobis kanoni.

gawyveta _ ixileT gagleja.

gaWedva
1. brZmedis, foladsadnobi da sxva sadnobi Rumlebis gamosaSvebi 

xvrelebis Caketva meqanizmebis gamo yenebiT, cecxlgamZle fxvnilebiT an 
masebiT;
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2. Rumlis regeneratoris, rekuperatoris an siTbogacvlis sxva wyo
buris xvrelebis amovseba WvartliT, widis mtvriTa da sxv.

gaWvirva liTonisa
liTonebisa da Senadnobebis struqturuli agebulebis an defeqturi 

adgilebis Sesaswavlad da sakvlevad rentgenis sxivebiT gaSuqeba.

gaWimva _ ixileT gamocda gaWimvaze.

gaWolva masrad milnamzadisa
1. unakero milebis warmoebis procesSi zodebis an mrgvali milnam

zadis ganRruebis operacia, rac unakero milebis glinvis teqnologiuri 
procesis sawyisi safexuria; 

2. liTonis SemWidroebis gziT namzadSi siRruis miRebis operacia. 
Sesrulebis meTodebis mixedviT iyeneben g. ramdenime saxeobas, romelTa gan 
gavrcelebulia:

g. arasruli
wnexiTi g. Wiqis misaRebad;

g. iribglinebiani
iribglinebian gamWol(av) dganze milnamzadis an zodisgan Rru mas

ris miReba;

g. mzardi
daxurul konteinerSi mrgvali namzadis wnexiT g., romlis ganxor

cielebisas puansoniT gamodevnili liToni moZraobs gaWolvis Semxvedri 
mimarTulebiT da namzadis Sesabamis sigrZesTan SedarebiT zrdis masris 
sigrZes;

g. sruli
wnexiT g. namzadSi gamWoli RerZuli xvrelis miRebiT;

g. faruli _ ixileT mzardi g.;

g. Semavsebi
kvadratuli an mravalgverda namzadis wnexiT g. mrgvali ganivkveTis 

daxurul konteinerSi. aseTi g.is dros deformirebuli liToni avsebs 
nam zadis gverdebsa da konteineris kedlebs Soris sivrces;

g. wnexgliniani
uwyveti Camosxmis an naglini milnamzadis wnexglinian gamWol dgan ze 

Rru masris miReba gaWolviT;

g. wnexiT
namzadis g. hidravlikur an meqanikur wnexze.

gaWuWyianeba
Txevadi foladis sufTa duRilis dros flusebis, madnisa an sxva 

ma salebis SetaniT araliTonuri CanarTebis Semcvelobis gazrda, amitom 
ikrZaleba sufTa duRilisas abazanaSi raime masalis damateba.

gaxexa _ ixileT xexva.

gaxvreta _ ixileT gaburRva.

gaxirva
Txevadi liTonis abazanaSi, cicxvsa da sxva WurWelSi liTonis gam

yareba, gayinva arasakmarisi temperaturis an dayovnebis gadametebis gamo. 
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gaxiruli liToni umetes SemTxvevaSi gamousworebel wuns iwvevs da xe
laxal gadadnobas eqvemdebareba.

(ga)xleCa
1. speqtris xazTaSorisi manZilis Secvla, rac xels uwyobs xazebis 

raodenobis gansazRvras;
2. dartymiTi siblantis nimuSis texSi arsebuli viwro Rarebi, bza rebi, 

romlebic perliturferituli zolebis arsebobasTan aris dakavSi rebuli.

gaxsna kriWisa _ ixileT gaxsna xvrelisa.

gaxsna xvrelisa
brZmedis, foladsadnobi Rumlebis an sxva sadnobi agregatis ga

mosaSvebi kriWis gaReba meqanizmebiT, Jangbadis WavliT an specialuri sa
marjvebiT (sruldeba xeliT).

gaxureba _ ixileT gaTboba.

gaxurebis procesis efeqturi margi qmedebis koeficienti
siTbos wyaros efeqturi Tburi simZlavris fardoba mis srul Tbur 

simZlavresTan.

gajereba _ ixileT orTqli.

gajerebadi
xsnari, romlis gajereba mocemul momentSi SesaZlebelia raime kom

ponentis gaxsniT.

gajirjveba
liTonuri an araliTonuri nakeTobis gverdebze amoburcva, zedmeti 

tenis an alotropiuli gardaqmnis gamo moculobis gazrda. g.m SeiZleba 
nakeTobis mTlianobis darRveva gamoiwvios.

gezenki
vertikaluri gvirabi, romelsac uSualo gamosasvleli ara aqvs mi

wis zedapirze da gankuTvnilia zeda fenidan qveviT naxSiris sakuTari 
wo nis gavleniT CamoSvebisaTvis.

gela
rkinis an xis grZeli Zalayini. mefoladis an cecxlfareSis samarjvi, 

cecxlsaCxreki iaraRi (instrumenti).

geli
naxevradmyari koloidurdispersiuli nivTiereba, romelic koloi

duri xsnarebis koagulaciiT warmoiqmneba. g. SeiZleba warmoiqmnas raime 
nivTierebis gajirjvebis Sedegad. magaliTad, wyalSi Jelatinis arsebo
biT, kauCukisa da benzinis urTierTqmedebiT da sxv. temperaturis gazrdiT 
g. xsnarSi gadadis. 

generatori airrkaluri _ ixileT airgeneratori.

geoteqnologia
miwis wiaRidan sasargeblo wiaRiseulis mopovebis qimiuri, fiziku ri, 

bioqimiuri da mikrobiologiuri meTodebi.
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geofizika 
mecnierul disciplinaTa kompleqsi, romelic swavlobs dedamiwis 

fizikur procesebs, Tvisebebs mTlianad, romlebic mimdinareobs mis myar, 
Txevad da airismagvar garsebSi da imyofeba mudmiv urTierTqmedebaSi.

germaniumi (Ge)
movercxlisfroTeTri myife iSviaTi liToni, mdgradia haeris, wy

lis, mJavasa (garda azotmJavasi) da tuteebis mimarT. germaniumi aRmoaCina 
germanelma qimikosma k. a. vinklerma q. fraibergSi 1886 wels da Tavisi sam
Soblos (germaniis) saxeli uwoda.

germaniumis ZiriTadi izotopebi

nuklidi atomuri masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

68Ge 67, 928096 0 288 dRe niSnuli

70Ge 69, 924250 20,5 stabiluria

71Ge 70, 924953 0 11,2 dRe niSnuli

72Ge 71, 922079 27,4 stabiluria

73Ge 72, 923463 7,8 stabiluria bmr

74Ge 73, 921177 36,5 stabiluria

76Ge 75, 921401 7,8 stabiluria

77Ge 76, 923548 0 11,30 sT niSnuli

g. dnobis temperaturaa 1210,6 K (937 °C); duRilis temperatura _ 3130K 
(2857 °C).

g. wrfivi gafarToebis temperaturuli koeficientia 5,57·10-6 K1, ato
muri masa _ 72,59, atomuri nomeri _ 32, simkvrive _ 5323 kg/m3; Txevad mdgo
mareobaSi simkvrive _ 5493kg/m3, 300 Kze Tbogamtaroba _ 59,9 vt/mK.

Ge, ise, rogorc galiumi, stimulatoria. adamianis organizmSi misi 
Semcvelobaa:

_ kunTovan qsovilSi (%): 0,14∙104; Zvlovan qsovilSi Semcvelobis 
Sesaxeb monace mebi ar aris; sisxlSi: 0,44mg/l.

yoveldRiurad sakvebTan erTad adamiani iRebs 0,41,5 mg germaniums.
bunebaSi g. gavrcelebulia:
_ miwis qerqSi: 1,8 · 104 %; atlantis okeanis zedapirul fenebSi _ 

0,07·10-10 %; siRrmul fenebSi _ 0,14·10-10 %; wynari okeanis zedapirul fe nebSi 
_ 0,35·10-10 %; siRrmul fenebSi _ 7·1010 %. g. ZiriTadi mineralebi da wya
roebia: germaniti [Cu3(Ge, Fe) (S, As)4], romelic iSviaTi mineralia, g. xSi rad 
Tanamdevi elementia. mas, rogorc elements, TuTiisa da spilenZis gaw
mendisas iReben. 

g. msoflio wliurma warmoebam wina saukunis 90ian wlebSi 80 t Sead
gina.

germaniumis izotopebi 
izotopebidan yvelaze mniSvnelovania68Ge (288 dRe; em), romelic mii

Reba galiumis dasxivebiT daCqarebuli protonebiT da 71Ge(11,2 dRe; em), 
romelic warmoiqmneba (n, γ) reaqciis Sedegad; iyeneben niSnuli atomebis 
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saxiT, gamoscemen galiumisTvis damaxasiaTebel rentgenul gamosxivebas 
9,2 kev energiiT.

g. miekuTvneba IV mTavar qvejgufs mendeleevis elementTa perio
dulobis sistemaSi da aqvs 2 an 4 valentoba. g.is eleqtronuli struq
turaa: 4s2 4p2.  K-, L- da M- garsebi Sevsebulia.

germaniumis miReba da gamoyeneba
g.s iReben zeJangis aRdgeniT wyalbadis an naxSirbadis moqmedebiT. 

is oqtaedrul an kubur sistemebSi kristaldeba. liTonuri TvisebebiT 
hgavs kalas.

GeO2 amJRavnebs amfoterul Tvisebebs, e. i. uerTdeba tuteebs da war
moqmnis germanitebs, xolo mJavebTan moqmedebiT _ germaniumis marilebs.

SemuSavebulia eleqtroelementebis konstruqciebi. isini muSao ben im 
eleqtronebis xarjze, romlebic radioaqtiuri wyaroebis βnawila kebis moq
medebiT warmoiqmneba P-n germaniumis kontaqtebis dasxivebisas. magaliTad, g.s 
liTiumis damatebiT iyeneben kristalur deteqtorad γgamos xivebisas, denis 
maRali sixSiridan dabal sixSireze gadasayvanad. g. gvxvde ba minarevebis 
saxiT vercxlSi, spilenZSi, TuTiaSi, kalis madnebSi. is ZiriTadad miiReba 
TuTiis madnis gadamuSavebiT. g.is Senadnobebs sxva ele mentebis damatebiT 
farTod gamoiyeneben radioteqnikaSi. misgan amzadeben gammarTvelebs, krista
lur diodebs, tranzistorebs, kontaqtorebsa da fotoelementebs.

getinaqsi
fenovani plastikati qaRaldis fuZeze, gaJRenTili Termoreaqtiuli 

sinTezuri fisiT, magaliTad, fenolformaldehidiT da xasiaTdeba maRa li 
meqanikuri da eleqtrosaizolacio TvisebebiT.

gvarli
Toksabagiro nakeTobaTa saerTo saxelwodeba, romelTac bunebrivi 

da xelovnuri boWkovani masalebisa da sabagire foladis specialuri mav
Tulisagan amzadeben (ix. bagiri).

gvarjila
azotmJavas marilebis _ amoniumis, kaliumis, kalciumis, natriumisa 

da sxva nitratebis moZvelebuli saerTo saxelwodeba. gamoiyeneba rogorc 
sasuqi da feTqebadi nivTiereba. metalurgiul warmoebaSi gvarjilas wi
dawarmomqmneli narevebis erTerT komponentad iyeneben.

gvergvi
raime cilindruli an konusuri rezervuaris, WurWlis kon struqciis 

zedapiris gasamagrebeli furclovani foladis salte. g. Se duRebiT an 
moqlonebiT magrdeba. misi daniSnulebaa danadgarisadmi sakon struqcio 
simtkicis, medegobis miniWeba.

gverdiTi qanebi 
qanebi, romlebic uSualod esazRvreba sasargeblo wiaRiseuls, sam

To gamonamuSevars. damreci, daxrili nawilis fenis Cawolis dros ganas
xvaveben mis Wersa da iataks. cicabo Cawolis dros maT uwodeben dakidul 
da dawolil gverdebs.

gvizi
brZmedis mxarulsa da WaSvs Soris moTavsebuli samuSao sivrcis Sua, 

yvelaze ganieri cilindruli nawili. g. daniSnulebaa koSkuridan mxa
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rulze kazmis mdore gadacemagadaadgilebisa da kazmis liTonuri Jange
ulebidan naxSirJangiT aRdgeniTi garemos uzrunvelyofa.

gvirabgamyvani kombaini
samTo manqana, romlis daniSnulebaa qanis mongreva masividan, sa

transporto saSualebaSi (vagoneti, konveieri, gadamtvirTavi da sxv.) Cat
virTva. gamoiyeneba samTo horizontaluri da daxrili gvirabebis, Waure
bis gayvanisas, gvirabebis sufTa haeriT uzrunvelsayofad adgilobrivi 
da Saxtis ganiavebis mTavari ventilatorebis saSualebebiT, romlebsac 
gvi rabebSi ayeneben teqnologiuri procesebis daculobis, mdgradobisa da 
sam To wnevis samarTavad.

gvirabgamyvani fari
gadaadgilebadi sangrevispira samagri, romelic gamoiyeneba gvirabe

bis gasayvanad. faris ZiriTadi elementia korpusi farisebri domkratebiTa 
da hidrokomunikaciebiT. misi ganivi kveTis forma mrgvalia, iSviaTad marT
kuTxa, elifsuri an konusuri. gamoiyeneba hidravlikuri samagri qanebis 
Weris gasa magreblad, sawmendi gvirabis muSa da usafrTxo mdgomareobis 
SesanarCu neblad.

gvirabgasayvani samuSao
gvirabis gasayvanad qanis mongreva sangrevidan misi ganivkve Tis kon

turis SigniT, mongreuli qanis mocileba da amis Sedegad miRebu li siR
ruis SenarCuneba, rasac samagris dadgmiT aRweven.

gvirabebis gayvana araerTgvarovan qanebSi
gvirabis gayvana sangrevSi erTdroulad sasargeblo wiaRi seulisa 

da fuWi qanebis Semcvelobisas.

gvirabebis gayvanis sqemebi
arsebobs gvirabebis gayvanis sami ZiriTadi sqema:
1. gayvana erTgvarovan mkvriv qanebSi burRvaafeTqebiT;
2. gayvana erTgvarovan qanebSi manqanuri mongreviT;
3. gayvana araerTgvarovan rbil qanebSi.

gvirabi vertikaluri
gvirabi, romlis mTavari RerZi vertikaluria. vertikalur gvirabebs 

miekuTvneba: Wauri, brma Wauri, gezenki, Surfi.

gvirabi sadawneo
hidroeleqtrosadgurebis saderiviacio gvirabi, romelSic warmoiSo

ba hidrostatikuri nakadi.

gvirabi saderivacio 
hidroeleqtrosadgurebis turbinebTan wylis misayvani da wylis ga

damgdebi gvirabi.

gvirabi samTo
samTo samuSaoebis warmoebis Sedegad miwis qerqSi Seqmnili siRrue 

(sivrce), miwisqveSa nageboba.

gvirabis ganivkveTis farTobi gayvanaSi 
zedmeti qanis gamoReba gvirabis saproeqto konturis gareT. faqto

brivad, miRebuli ganivkveTi gvirabis gayvanis ganivkveTia.
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gvirabis ganivkveTis farTobi sinaTleSi
samagris Siga sivrceSi mocemuli gvirabis ganivkveTi sinaTleSi. 

ganivkveTis farTobi sinaTleSi gani sazRvreba gvirabSi moZravi meqanizme
bis gabarituli zomebisa da moZrav Semadgenlobebsa da samagrs Soris 
usafrTxo moZraobis manZilis dacviT.

gvirabis gayvana erTgvarovan magar qanebSi
qanis mongreva burRvaafeTqebiTi samuSaoebiT. magar qanebSi gvirabis 

gayvanis damaxasiaTebeli magaliTia kverSlagis gayvana.

gvirabis gayvana erTgvarovan rbil qanebSi 
qanis mongreva sangrevi CaquCebiT, gvirabgamyvani kombainebiT an hi

dromonitorebiT.

gvirabis gayvana viwro sangreviT
iseTi gvirabis gayvana, rodesac naxSiris sangrevis sigane ar aRemate

ba gvirabis siganes. naxSiris fenis mimarT fuWi qanis sangrevis mdebareo
bis mixedviT arCeven Strekis gayvanas qveda mongreviT, zeda mon greviT da 
ormxrivi mongreviT.

gvirabis gayvana farTo sangreviT 
Strekis farTo sangreviT gayvanis dros miRebuli fuWi qani Tavsde

ba ubeSi. arsebobs qveda, zeda an ormxrivi ube. Cveulebriv, upiratesobas 
aZleven qveda ubes.

gvirabis mSeneblobis axalavstriuli xerxi 
gvirabis mSeneblobis axalavstriuli xerxi warmoadgens sayrdeni 

birTvis meTodis ganaxlebul variants. is saSualebas iZleva gvirabis ka
mara gaSiSvlebul iqnes srul perimetrze droebiTi samagrisa da mudmivi 
ga magrebis samuSaoebis TanamimdevrobiTi SesrulebiT.

gvirabis saxuravi
qanebis zedapiri, romliTac gvirabi zemodanaa SemosazRvruli.

gvirabRumeli _ ixileT Rumeli.

gvirgvini
vertikaluri an daxrili (450 mze meti) gvirabis samagris nawili. mi

si daniSnulebaa, Seikavos mudmivi samagri, rom ar moxdes misi dacureba.

gvirgvini kbilanisa
kbilaniani gadacemis kbilanas daboloeba.

gisosi
kristalebSi atomebis, ionebis mowesrigebuli, periodulad ganmeore

biTi ganlageba sivrceSi. kristaluri g. liTonebisa da Senadnobebis agebu
lebis safuZvelia. arsebobs misi Semdegi saxesxvaobebi:

g. kuburi
kristaluri g., romelic elementaruli kuburi ujredebisagan Sedge

ba, ganekuTvneba kubur singonias;

g. monoklinuri
kristaluri g., romlis elementaruli ujredi monoklinur singonias 

ekuTvnis;
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g. moculobadacentrebuli
kristaluri g., romlis elementaruli ujredi aris moculobadacen

trebuli kubi, romelSic atomebi ujredis centrSi da wveroebzea gan
lagebuli;

g. rombuli
kristaluri g., romlis elementaruli ujredi rombul singonias ek

uTvnis;

g. tetragonuri
kristaluri g., romlis elementaruli ujredi tetragonur singoni as 

ekuTvnis;

g. trigonuri
kristaluri g., romlis elementaruli ujredi trigonur singonias 

ekuTvnis;

g. triklinuri
kristaluri g., romlis elementaruli ujredi triklinur singonias 

ekuTvnis;

g. cecxlrikisa
sacecxlurebis mowyobilobaTa konstruqciuli elementi, mxurvalme

degi Tujisagan damzadebul sxmuli _ cxauri haeris misa wodebeli xvrel
ebiT. misi daniSnulebaa myari saTbobis fenis Sekaveba da Seberili haeriT 
aglomeraciis kazmis Secxobis uzrunvelyofa;

g. waxnagdacentrebuli kuburi
kristaluri g., romlis elementaruli ujredi waxnagdacentrebuli kubia;

g. heqsagonuri
kristaluri heqsagonuri meseri eqvswaxnaga prizmaa, romlis fuZeeb

is wveroebze da maT centrSi atomebia ganlagebuli, xolo mesris cen
tralur (Sua) sibrtyeSi warmoqmnili samkuTxedis wveroebze TiTo atomia 
moTavsebuli.

gisosis kompaqturoba 
liTonebis kristalur gisosSi atomebis ganlagebis erTerTi maxa

siaTebeli, ganisazRvreba atomTSorisi manZiliT. rac ufro mcirea atom
TSorisi manZili, miT maRalia g. k. (simWidrove).

giSeri
mbzinavi niJarisebri saxis texisa da gazrdili siblantis mqone 

qvanax Siris saxesxvaoba. iolad eqvemdebareba damuSavebasa da gaprialebas. 
ga moiyeneba mcire zomis sagnebis, satuCeebis, samrewvelo nakeTobebisa da 
sam kaulebis dasamzadeblad.

glauberis marili
natriumis sulfatis kristalhidrati.

glinebi
saglin(av)i dganis ZiriTadi teqnologiuri kvanZi, axorcielebs glin

vis ZiriTad operacias _ wneviT deformacias liTonis zodisaTvis gansaz
Rvruli formisa da zomis misaniWeblad. daniSnulebis, konstruqciisa da 
sxva niSnebis mixedviT g. SeiZleba iyos:

g. blumingisa _ ixileT glinebi (ZiriTadi gansazRvreba);
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g. gadamRuni
gadamRuni manqanis g., romlebic gamoiyeneba milis, Reros an fur

clovani naglinis 90° an sxva sididis kuTxiT gasaRunad;

g. gamasworebeli
gamasworebeli manqanis g., profilirebuli an gluvi muSa zedapiriT;

g. gamosayvani
naglinis saboloo, sasufTao, mosapirkeTebeli g.; 

g. gamWoli
ganivxraxnuli glinvis or an samgliniani gamWoli dganis g.;

g. dakalibrebuli
glinebi, romelTa kasrze ramdenic sxvadasxva zomis Rarulacaa, im

aze erTiT meti kintia amoWrili;

g. diskuri
ganivxraxnuli glinvis dganis g. wakveTili konusis formisa, rome

lic safuZvlisken cilindrSi gadadis. g.is muSa zedapirs konusis mcire 
da gverdiTi zedapiri qmnis;

g. TeTri
TeTri Tujisagan damzadebuli g. (ix. TeTri Tuji);

g. iribad ganlagebuli
g., romelTa RerZebi urTierTgadajvaredinebuladaa gan lagebuli da 

glinvis RerZTan 90°ze nakleb kuTxes qmnis;

g. mimmarTveli
ganivxraxnuli glinvis dganebis g., romelTa daniSnulebaa deforma

ciis keraSi namzadis mimarTva da daWera;

g. mravalRariani
glinis kasrze amoWrili ramdenime Rari. m. g. glinvisas erT galSi 

erTdroulad iglineba 2÷8 namzadi, riTac izrdeba dganis mwar moebluroba, 
mcirdeba xarjebi mowyobilobasa da el. energiaze;

g. muSa
g., romelic muSaobis procesSi uSualo kontaqtSia gasaglin(av)i li

Tonis zedapirTan;

g. safurcle
furclebis, nazolisa da bafTis saglin(av)i g.;

g. sayalibe
milSesaduRebeli aparatis sayalibe dganis muSa g.;

g. sayrdeni
muSa glinebis gaRunvis Semamcirebeli g., romelic maTi sayrdenis 

rols asrulebs;

g. sortuli
sortuli naglinis gasaglinad saWiro g.;

g. Sveuli 
vertikalurad ganlagebuli muSa g.;

g. Sualeduri
mravalgliniani dganebis g., romlebic sayrden da muSa glinebs So

risaa ganlagebuli;

g. horizontaluri
horizontalurad ganlagebuli muSa g.
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glinebis gamoCarxva 
specialuri daniSnulebis saxarato Carxebze glinis kasrze sxva

dasxva zedapiruli defeqtis gadaCarxviT mocileba da saWiro formis 
wriuli Rarebis amoCarxva (ix. kalibri).

glinebis profilireba
furcelsaglinavi muSa glinebis (qveda da zeda) msaxvelis konfigu

racia. ganasxvaveben glinebis sawyis profilirebas (civi glinebis profili 
dganSi maT Cayenebamde) da profilirebas glinvis procesSi (glinebs So
ris RreCo liTonis deformirebis procesSi). p. glinvis momentSi ganapiro
bebs zolis ganiv nairsisqianobas da damokidebulia rogorc sawyis p.ze, 
ise – sxva faqtorebze (glinebis gaxureba, maTi CaRunva da drekadi defor-
macia glinvis Zalis zemoqmedebiT, zedapiruli fenis cveTa).

glinebis ukuCaRunva
glinebis profilze meqanikuri dawola glinvis procesSi, furclo

vani naglinis ganivi nairsisqianobis Tavidan acilebis mizniT.

glinva
liTonebis wneviT damuSavebis procesi or an ramdenime glins Soris 

moWimviT gasaglin(av)i namzadis (zodis) ganivi kveTis Semcirebis, misi 
sig rZis gazrdisa da sasurveli formis miniWebis mizniT. gamoyenebuli 
mo wyobilobis, meTodebisa da sxva niSnebis mixedviT ganarCeven glinvis 
mraval saxeobas, romelTagan ZiriTadia:

g. arareversiuli
iseTi g., rodesac gasaglin(av)i namzadi yovel muSa galSi erTi mi

marTulebiT gadaadgildeba;

g. ganivi
g., romlis drosac glinebis zedapiris siCqaris veqtorsa da gasag

lin(av)i liTonis siCqaris veqtoris RerZul Semdgens Soris kuTxe sakon
taqto zedapiris wertilSi aris 90°;

g. ganivxraxnuli
g., romlis drosac glinebis zedapiris siCqaris veqtorsa da liTonis 

siCqaris veqtoris RerZul Semdgens Soris kuTxe sakontaqto zedapiris 
wer tilSi 0°ze metia, magram ar aRemateba 45°s;

g. grZivi
g., romlis glinebis zedapiris siCqaris veqtorsa da liTonis siCqa

ris RerZuli Semdgenis veqtors Soris kuTxe sakontaqto zedapiris wer
tilSi nulis tolia, xolo glinTa RerZebi glinvis RerZis perpendiku
larulia;

g. vakuumuri
g., romelic vakuumur kameraSi moTavsebuli muSa galis gamoyenebiT 

mimdinareobs;

g. Tbili
liTonis g. rekristalizaciis temperaturaze naklebi gaxurebi

sas, kerZod, liTonis glinvis procesi, rodesac misi temperatura rek
ristalizaciis temperaturis 4060 %is farglebSia. procesis upirateso ba 
cxel glinvasTan SedarebiT aris is, rom liTonis daJangva umniSvneloa, 
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Sesabamisad, am dros warmoqmnili xenji Txelia, ar aSrevdeba da erTgvari 
teqnologiuri sapoxia, rac xels uSlis gasaglin(av)i liTonis mikvras 
glinebTan. amasTan, xenjis mocileba dakavSirebulia nakleb sir TulesTan. 
civ glinvasTan SedarebiT misi upiratesobaa defor maciisadmi winaaRmde
gobis Semcireba da plastikurobis zrda, ris ga moc SesaZlebelia Tbi
li glinvisas gamoyenebul iqnes naklebad xisti da nadgarebi, aseve mniS
vnelovnad gaizardos jamuri deformacia, riTac sag rZnoblad mcirdeba 
produqciis miRebis cikli. aRsaniSnavia, rom Tbili glinvis gareSe saer
Tod SeuZleblia zogierTi masalis, magaliTad, tita nis mxurvalgamZle 
Senadnebisagan Txeli furclebis miReba. process aqvs naklovani mxareebic, 
kerZod, cxel glinvasTan SedarebiT liToni nakle bad plastikuria da de
formaciisadmi maRal winaaRmdegobas avlens, rac saWiroebs ufro xisti 
danadgarebis gamoyenebas glinebze dasaSvebi wne vis maRali mniSvnelo
biT. amasTan, aRiniSneba Txeli zolebis swrafi ga civeba, rac moiTxovs 
liTonis xSir Sexurebas specialuri mowyobilo bebis – Termostatebis 
gamoyenebiT. procesi SesaZlebelia ganxorcieldes cxeli da civi glinvis 
danadgarebze, Sesabamisi maxurebeli mowyobilo bebis gamoyenebiT, Tumca 
bolo dros Tbili glinvisaTvis specialur mo wyobilobebsac amzadeben. 
gasaxureblad ZiriTadad iyeneben eleqtrul ma xurebel Rumlebs;

g. kontrolirebadi
cxlad g., romlis drosac bolo etapze miRweul moWimvaTa sidide 

regulirebad temperaturul reJims unda Seesabamebodes;

g. mravalxazovani
g. erT saglinav dganze erTdroulad ori an ramdenime namza disa, 

milisa Tu sxva profilisa;

g. perioduli
g. iseT kalibrSi, romlis zomebi glinTa brunvis kvalobaze icvleba;

g. piligrimuli
milebis g. samarTulze liTonis TandaTanobiTi miwodebiT glinebSi, 

romelTac cvalebadi profilis Rarulebi aqvT;

g. planetaruli
planetarul dganze sxvadasxva profilis, furclisa da milebis g.;

g. reversiuli
g., romlis drosac, liToni iRebs deformacias erT galSi ramdenime 

gatarebis Sedegad; amasTan, glinebis brunvis mimarTuleba TiToeuli ga
tarebis Semdeg icvleba;

g. sigrZivxraxnuli
g., romlis drosac glinebis zedapiris siCqaris veqtorsa da liTo

nis siCqaris RerZuli Semdgenis veqtors Soris kuTxe sakontaqto zedapi
ris wertilSi metia 45°ze da naklebia 90°ze. Cveulebriv, aseTi g. oTx
glinian kalibrebSi xorcieldeba;

g. uzodo
liTonis nakeTobaTa warmoebis uwyveti teqnologiuri procesi, ro

melic Camosxmis, gamyarebis da glinvis operaciebs aerTianebs;

g. usasrulo
g., romlis drosac wina da Semdgomi namzadis daboloebaTa winaswar 

SeduReba xorcieldeba;
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g. uwyveti
g., romlis drosac namzadi uwyveti dganis TanamimdevrobiT ganlage

bul muSa galebSi iglineba;

g. fxvnilebisa
saglin(av)i dganis glinebSi Tavisuflad Cayrili fxvnilis dayali

bebis uwyveti procesi;

g. civi
liTonis g. winaswari gaxurebis gareSe; 

g. civi milebisa
milebis grZivi g. samarTulze winaswari gaxurebis gareSe periodu li 

moqmedebis dganis konusur samarTulze, cvalebadi profilis kalib rebis 
mqone glinebiT an uwyvet dganze _ cilindruli samarTuliT;

g. cxeli
rekristalizaciis temperaturaze metad gaxurebuli liTonis g;

g. xraxnuli _ ixileT g. ganivxraxnuli.

glinvaadidva
furclovani (zolis) naglinis damzadebis procesi, ro desac xdeba 

liTonis deformireba brunvis sxvadasxva siCqaris mqone glinebSi. amasTan, 
wriuli siCqareebis Tana fardoba wamyvan (swrafad mbrunav) da amyol 

glinebs Soris zolis sawyis da saboloo sisqeebs 
Soris Tanafardobis anu gamoWimvis koeficientis 
tolia. erTi glinis deformaciis keraSi aRiniSneba 
winswreba, xolo meoreSi – CamorCena urTierTsa-
winaaRmdego mxares mimarTuli ZalebiT. zolis wina 
(σ1) da ukana (σ0) daWi mulobebs Soris Tanafardoba 
gamoiTvleba damokidebulebiT: 	 σ1=σ0+σd∙λ	 , sa dac: 
σd deformaciis keris sigrZeze liTonis denadobis 
gasaSualebuli zRvaria; λ – gamoWimvis koeficien
ti. g.a. procesi SeiZleba ganxorcieldes zoliT 
glinebis SemovlebiT da Semovlebis gareSe (glinvis 
Cveulebrivi sqemiT). procesis gamoyenebis ZiriTadi 
area zolebis dakalibreba.

glinvaukmari
glinvis procesSi glinebSi damuxruWebuli namzadi, romelic aras

ruladaa sigrZeze gaglinuli. g. namzads abruneben gamaxurebel RumelSi 
gasaxureblad da xelmeored gasaglinad.

glinvaWedva
liTonis (metalis) cxeli plastikuri deformaciis procesi yovel

mxrivi moWimviT bijuri glinvis dganze, namzadze oTxi profileris ze
moqmedebiT, urTiermarTobul sibrtyeebSi wyvilad ganTavsebuli saceme
biT, romlebic monacvleobiT axdens liTonis deformacias TiToeul sib
rtyeSi. miRebuli naglinis talRovnebis aRmofxvris mizniT profileris 
sacemebi moZraobs Caketil konturze da asrulebs gaWimvas (gawelvas) 
xa zobrivi ubniT, rac uzrunvelyofs naglinis gasworebas. g.W. uzrunvel
yofs liTonis mTel kveTSi deformaciis ufro srul ganxorcielebas 
grZiv glinvasTan SedarebiT da gamoiyeneba naklebi plastikurobis mqone 
legirebuli foladebisa da Senadnobebis wneviT damuSavebisaTvis.

glinvaadidvis sqema 
glinebze zolis 

SemovlebiT
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glinviT SeduReba
wneviT SeduRebis saxeoba, romelic xorcieldeba plastikuri defor

mirebiT saglinav glinebSi.

glini
(ix. glinebi). konstruqciisa da daniSnulebis mixedviT glinebis saxe

obebia:

g. amZravi
g., romelic SeerTebulia amZravTan da misgan iRebs brunviT moZrao bas;

g. badrosebri _ ixileT badrosebri glinebi;

g. bandaJiani _ ixileT Sedgenili g.;

g. ejeruli
ejeruli galis g. vertikalurad ganlagebuli RerZiT;

g. kalibriani _ ixileT mravalRariani glinva;

g. kasrisebri 
ganivxraxnuli glinvis dganis g. ori wakveTili konusis saxiT, rom

lebic didi fuZeebis mxridan aris SeerTebuli;

g. kasrismagvari _ ixileT g. kasrisebri;

g. kbila
kbilaniani borblebisa da varskvlavebis saglin(av)i dganis muSa g., 

romelic asrulebs cxel ganiv glinvas;

g. kbilaniani
kbilaniani galis g. sworkbiliani Sevronuli kbilanebiT;

g. konsoluri 
saglin(av)i g., romlis sayrdenebi misi kasris erT mxarezea ganlage buli;

g. konusuri
saglin(av)i g. konusis formis kasriT;

g. safexurebiani
saglin(av)i g., romlis kasri TanamimdevrobiT mzardi an klebadi dia

metrebiT ganlagebuli cilindruli nawilebisagan Sedgeba da gamoiye neba 
zolovani foladis gasaglinad (Cveulebrivad, samglinian dganebSi);

g. sokosebri
ganivxraxnuli glinvis dganis g. ori wakveTili konusi Tavisi didi 

fuZiT Sexamebulia msaxvelis daxris mcirekuTxiani konusis mcire fuZes
Tan ise, rom glinis diametri deformaciis keraSi Sesasvlelidan gamosas
vlelisken izrdeba;

g. fialisebri
ganivxraxnuli glinvis dganis g. ori wakveTili konusis saxiT, amas

Tan msaxvelis daxris mcirekuTxiani konusi Tavisi mcire fuZiT Sexamebu
lia msaxvelis daxris didkuTxiani konusis did fuZesTan ise, rom glinis 
diametri deformaciis keraSi Sesasvlelidan gamosasvlelisaken mcirdeba; 

g. Rar(ul)(eb)iani
saglin(av)i g., romlis kasrze erTi an ramdenime Raria amoWrili da 

aqvs erTiT meti kinti;

g. Sedgenili
saglin(av)i g., Sedgeba gularisa da artaxisagan, romle bic sxvadasxva 

meqanikuri da saeqsploatacio TvisebiT xasiaTdeba. ma galiTad, ufro maRa
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li dartymiTi siblantis mqone gulari damzadebulia naWedi foladisgan, 
xolo ufro cveTamedegi artaxi _ gaTeTrebuli Tuji sagan.

glinsaxarato saxelosno
msxvil metalurgiul qarxnebSi, maT Soris rusTavis metalurgiul 

qarxanaSi, saglin(av)i glinebis saSemkeTeblo (saremonto) saxelosno, sa
dac gli nebis SekeTeba (remonti) maTi eqsploataciis periodSi dagegmili 
regula rulobiT sruldeba jer rkaluri Tu plazmuri daduRebiT an sxva 
xerxiT, Semdeg _ gadaCarxviT (ix. gaCarxva glinebisa); glinebis SekeTeba 
(remonti) maT xarjs erT tona mza naglinze sagrZnoblad amcirebs.

glinula
mrgvali cxlad glinuli wvrilsortuli naglini, romlis diametri 

10÷50 mm farglebSi icvleba; gamoiyeneba mavTulis civi adidvis namzadad.

gluvi afeTqeba
samTo saqmeSi gvirabebis gayvana gluvi (konturuli) afeTqebiT. am 

meTodis gamoyeneba saSualebas iZleva, gvirabis konturi maqsimalurad mi
vuaxlovoT proeqtiT gaTvaliswinebul zomebs, afeTqebis Semdeg miviRoT 
gvirabis kedlebis gluvi zedapiri.

gogirdi (S)
elementebis perioduli sistemis VI jgufis qimiuri elementi, rom

lis ato muri nomeria 16, atomuri masaa _ 32,06. g. yviTeli feris myife niv
Tierebaa.

bunebrivi g. Sedgeba 4 stabiluri izotopisagan: 32S (95,02%), 33S (0,75%), 
34S (4,2%), 36S (0,02%). miRebulia agreTve xelovnuri radioaqtiuri izotopi 
31S (T1/2=2,4w), 35S (T1/2=87,1dR.R.) 37S (T1/2= 5,04wT). g. Zalian gavrce lebuli qi
miuri elementia (klarki 4,7∙102 % mas.). gvxvdeba TviTnabadi da na erTebis 
_ mono da polisulfidebisa da sulfidebis saxiT. g. myari kristaluri 
nivTierebaa, mdgradia or alotropiul modifikaciaSi: rombuli αgogir
di limonisfrad yviTelia, γ=2,07 g/sm3, tdn=112,8 °C, mdgradia 95,6 °C-ze dabal 
temperaturaze; monoklinuri βgogirdi Taflisfrad yviTelia, γ=1,96 g/sm3, 
tdn=119,3 °C, mdgradia 95,6 da 119,3 °C-is sazRvrebSi. gamdnari g. 160 °C-ze maR
la xdeba mura ferisa, xolo 190 °C-is farglebSi _ blanti, muqi yavis feri 
masa. blanti gogirdi 300°-ze isev xdeba Txeldenadi. es ganpirobebu lia 
g.is molekulis agebulebis cvlilebiT. Tu gamdnar gogirds 250300 °C-mde 
gavaxurebT da wvrili nakadiT CavRvriT wyalSi, miviRebT moyavisfroyvi
Tel drekad masas (plastikur g.). g. siTbos da eleqtrobis cudi gamtaria. 
praqtikulad wyalSi ar ixsneba. kargad ixsneba uwylo amiakSi, gogirdnax
Sirbadsa da sxva organul gamxsnelebSi (fenolSi, benzolSi, diqloreT
anSi da sxv.), ar ixsneba N, I, Au, PtSi da inertul airebSi. haerze, 300 °C-ze 
maRla warmoqmnis oqsidebs SO2gogirdovan da SO3 _ gogirdis anhidridebs, 
rom lebisganac iReben Sesabamisad gogirdovan da gogirdmJavas.

gaxurebisas g. urTierTqmedebs liTonebTan da warmoqmnis sulfidebsa 
da polisulfidebs. 800900 °C-ze gogirdis orTqli reagirebs naxSirbad
Tan gogirdnaxSirbadis warmoqmniT. 

g. gvxvdeba rogorc Tavisufali (TviTnabadi g.), ise ZiriTadad, Sena
erTebis saxiT, romelTagan gavrcelebulia: sulfidebi, (piriti anu go
girdovani almadani, qalkopiriti anu spilenZis almadani, sfaleriti anu 
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TuTiis kriala da sxv.) sulfatebi (TabaSiri, bariti, glauberis marili 
da sxv.).

elementarul gogirds TviTnabadi madnebidan moipoveben, agreTve, go
girdwyalbadis H2S daJangviTa da gogirdovani anhidridis _ SO2is aRdge
nis gziT, romelTac, Tavis mxriv, navTobisa da bunebrivi airis gawmen
dis dros da sulfidebis gamowvisas iReben. g.is msoflio warmoebis 50 
% gogir dmJavas misaRebad ixarjeba, 25 % _ celulozis sawarmoeblad, 
xolo 1015 % gamoiyeneba soflis meurneobaSi. g.is didi nawili feTqe
badi nivTierebebis warmoebaSi, rezinisa da sxva organuli nivTierebebis 
dasamzadeblad gamo iyeneba. gogirgis dawvisas warmoqmnili oqsidebi, gan
viTarebul qveynebSi sawarmoo TvalsazrisiT, garemos danagvianebis erT
erT ZiriTad wyaros warmoadgenen. gogirdi foladisaTvis metad mavne min
arevia _ foladSi 0,05 %ze meti SemcvelobiT auaresebs meqanikur Tvise
bebs maRal tempera turaze, rac foladis wiTelmetexobacxelmetexobas 
iwvevs. maRalxaris xovan foladSi misi Semcveloba standartiT gaTval
iswinebulze gacile biT naklebia.

gogirdianoba
gogirdis Semcveloba metalurgiuli warmoebis nedl masalebSi, saT

bobSi, mza produqciaSi, rac liTonebis Tvisebebze, rogorc wesi, nega
tiur gav lenas axdens. amis gamo gogirdis Semcveloba sawyis masalebsa da 
liTon produqciaSi saxelmwifo standartebiT mkacrad aris gansazRvruli 
(ix. gaugogirdoeba).

gogirdmJava (H2SO4)
Zlieri orfuZiani mJava, uwylo g. uferuli zeTismagvari siTxea, 

10,45°C temperaturaze gadadis kristalur masaSi, xolo 296,2 °C_ze iwyebs 
duRils daSliT. wyalTan da gogirdis anhidridTan (SO3) g. nebismi eri 
TanafardobiT ereva.

g. misaRebi sawyisi masalaa gogirdis dioqsidi, gogirdovani airi 
(SO2), romelic katalizatorSi JangbadTan an haerTan SexebiT SO3mde iJa
ngeba. miRebuli SO3 wyalSi gaxsnisas warmoqmnis g.s, romlis koncen tracia 
farTo sazRvrebSi (6595 %) icvleba.

g. gamoiyeneba sasuqebis _ superfosfatebis, amoniumis sulfatis war
moebaSi, hidrometalurgiaSi, sxvadasxva mineraluri mJavasa da marile bis 
misaRebad, saRebavebis, feTqebadi nivTierebebis dasamzadeblad da a. S. 
g.s farTod iyeneben liTondammuSavebel, safeiqro, tyavisa da warmoebis 
mraval sxva dargSi.

gogirdmcire
saxelmwifo standartebiT gaTvalisiwnebul SemcvelobasTan Seda

re  biT ufro naklebi gogirdis Semcveli nedleuli masala, Tuji, fola
debi da Senadnobebi. sawyisi mcire raodenobis gogirdis Semcveli ma
Ralxarisxovani nedleuli masalebi, romlebic xarisxovani liTonpro
duqciis miRebas uzrunvelyofs. xarisxovan legirebul da uxvadlegire
bul fola debsa da SenadnobebSi gogirdis Semcveloba 0,0300,040 %s ar 
unda aRema tebodes. foladis Rumelgare damuSavebis amJamad moqmed agre
gatebSi go girdis Semcvelobas foladSi amcireben 0,0010,003 %mde. aseTi 
foladebi da Senadnobebi maRali mxurvalmtkicobiTa da koroziamedego
biT gamoirCeva.
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gogirdnaxSirbadi (CS2)
ufero aqroladi, eTeris suniani siTxe, aqvs 1263 kg/m3 simkvrive, 46,2 

°C duRilis temperatura. g. nawilobriv iSleba ultraiisferi sxivebis 
moq medebiT. daSlis produqtebi uaRresad usiamovno suniTa da momwamvle
lobiT xasiaTdeba. g.is orTqlebis narevi haerTan, roca misi wili 1,2550 
%is sazRvrebSia, aaldeba daaxloebiT 100 °Cze. g. xsnis cximebs, zeTebs, 
fisebs, kauCukebs, gogirds, fosfors, iods, vercxlis nitrats, nebismieri 
Tanafar dobiT ereva eTers, spirts, qloroforms, naklebad xsnadia wyalSi. 
g. gamoiyeneba viskozis warmoebaSi, oTxqloriani naxSirbadis dasamzade
blad, zeTebisa da fisebis eqstrahirebisaTvis, agreTve soflis meurneoba
Si mavnebelTa winaaRmdeg brZolaSi da sxv.

gogirdovani airi (SO2)
uferuli mZafri sunis mqone airi, simkvrivea 2,926 kg/m3, 10,5 °C tem

peraturaze gadadis Txevad mdgomareobaSi. Cveulebrivi temperatu risa da 
0,40,5 mgpa wnevisas Txevad mdgomareobaSi gadadis.

g. a. kargad ixsneba wyalSi gogirdovanmJavas (H2SO3) warmoqmniT. g. 
a. warmoiqmneba gogirdis daJangvis Sedegad. mrewvelobaSi miiReba liTo
nebis sufliduri madnebidan gamodnobis procesSi. magaliTad, rkinis ga
modnobisas gogirdovani almadanidan _ (FeS2)dan, agreTve, spilenZis, TuTi
is da sxva liTonebis gamodnobisas.

g. a. ZiriTadad gogirdmJavas warmoebaSi gamoiyeneba; Txevadi g. a. aor
Tqlebis maRali siTboTi gamoirCeva, ris gamoc farTod iyeneben samaciv ro 
teqnikaSi.

g. a.is koncentracia sawarmoo regionebis qalaqebis atmosferoSi 
sak maod maRalia da toqsikur minarevebs miekuTvneba.

gogirdovanmJava (H2SO3) 
mdgradia mxolod wyalSi gaxsnisas, saS ualo simZlavris mJavaa. g. 

m.s marilebs uwodeben sulfitebs. iSleba gogirdovan airad da wylad 
(SO2 da H2O).

goniometri
1. myari sxeulebis Seswavlisas waxnagebs Soris kuTxeebis sazomi 

xel sawyo;
2. rentgenuli difraqtometris an eleqtronuli mikroskopis nawili, 

romlis daxmarebiT eleqtronebis nakadisa an rentgenis sxivebisadmi nimu
Sis daxris kuTxes zomaven.

gorgali _ ixileT buxti, xveuli.

gorgolaWi
didi wonis calobiTi tvirTvis (zodebis, namzadis da sxv.) tranpor

tirebis mowyobilobis _ rolgangis _ muSa elementi (ix. rolgangi).

gorgolaWiani eleqtroSeduReba
nakeriani eleqtroSeduReba _ kontaqturi eleqtroSeduRebis saxes

xvaoba, romlis eleqtrodebad ga moiyeneba nakeris gaswvriv mbrunavi gor
golaWebi.

gorgolaWi jalambrisa
meqanizmis mbrunavi nawili mcire cilindris an koWas saxiT.
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gorgolaWsakisari 
gorvis sakisari, romlis brunvis sxeuli cilindruli, konusuri an 

kasrismagvari gorgolaWia (ix. burTulasakisari).

gragnili _ ixileT buxti, xveula.

gradienti
laTinuri sityva, niSnavs nabijiT mosiarules, mavals. raime fizi

kuri sididis sivrceSi gadaadgilebisas zrdis an Semcirebis sigrZis sa
zomi erTeuli.

g. adiabaturi
simaRleze, 100 mis zeviT gadaadgilebisas haeris temperaturis cvale

badoba;

g. geoTermuli
dedamiwis temperaturis zrdis sidide zedapiridan mis siRrmeSi sig

rZis erTeulze gadaadgilebisas.

graduireba
sazom xelsawyoTa, gazomvis saSualebaTa maxasiaTeblis dasadgeni 

metrologiuri operacia. g.s asruleben ufro zusti xelsawyoebiT, 
romelTa meSveobiT ama Tu im sididis WeSmarit mniSvnelobas gansazRvraven.

gradusi
laTinuri sityva, niSnavs nabijs, safexurs, xarisxs.
1. g. erTeulebis saerTaSoriso _ SI sistemaSi brtyeli kuTxis sazom 

radianTan erTad sistemgare erTeuli, romelic marTi kuTxis 1/90 nawils 
Seadgens. gradusi sididis aRmniSvneli asomTavruli sityvaa, is ricxvis 
marjvena zeda nawilis gverdiT moTavsebuli wrewiriT aRiniSneba. erTi 
gradusi Seicavs 60 minuts (60’) anu 360 sekunds (360’’); mTliani wre Sedgeba 
360°, xolo 1°=π/180 rad=1,745329·102 rad.;

2. sxvadasxva sididis pirobiTi erTeuli: siTxeebis pirobiTi siblan
tis (°ps) sazomi erTeuli, gogirdmJavas koncentraciis, spirtis simagrisa 
da sxva sidideTa aRmniSvneli erTeuli.

g. ramdenime temperaturuli skalis erTeulTa saxelwodebebis nawili.

gradusi kelvinisa
Termodinamikuri temperaturis erTeulis Zveli saxelwodeba. saxeli 

ewoda ingliseli mecnieris, fizikos u. tomsonis (18241907), 1892 wli dan 
lord kelvinis saxelis mixedviT. adre aRiniSneboda °K niSniT. 1967 wli
dan kelvinis graduss uwodeben `kelvins~, aRiniSneba K asoTi gradusis 
aR mniSvneli mcire zomis wrewiris gareSe (ix. gradusi celsiusisa).

gradusi pirobiTi siblantisa (°ps)
engleris gradusi _ germanel qimikos k. engleris (18421925) saxelis 

mixedviT _ siTxeebis pirobiTi siblantis erTeuli ganzomilebis gare
Se. aRiniSneba `°ps~ niSniT da ganisazRvreba specialuri viskozimet ridan 
mocemul temperaturaze 200 sm3 gamosacdeli siTxis gamodenis dro is far
dobiT imave raodenobis distilirebuli wylis gamodenis drosTan 20 °C 
temperaturis pirobebSi.

pirobiTi siblantis mniSvneloba 16 °psmde kinematikuri siblantis 
(ν m3/wm) erTeulebSi gadahyavT saxelmwifo standartis cxrilebis dax
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marebiT, xolo 16°psdan zeviT _ formulis mixedviT: νt=7,4∙10-6 pst, sa dac νt 
kinematikuri siblantea t temperaturaze, [m3/wm], 

pst _ pirobiTi siblante t temperaturaze, [°ps].
gradusi renkinisa
Sotlandiel fizikos j. renkinis (18201872) saxelis mixedviT _ Ter

modinamikuri temperaturis erTeuli renkinis skalaze; aRiniSneboda °R 
asoTi. renkinis skalaze Termodinamikuri temperaturis nuli emTxveva K, 
xolo wylis sammagi wertilis (Txevadi, myari da orTqlis mdgomareo ba) 
temperatura tolia: 491,688 °R. Tk=5/9 Tr, Tc= 5/9 Tr _ 273,15, sadac Tk tempe
raturaa K skaliT, xolo Tr _ temperatura °R _ skaliT, Tc _ temperatu ra 
°C _ skaliT aRiniSneba. zomis (sididis) mixedviT 1 °R=5/9 K=5/9 °C.

gradusi reomiurisa
frangi mecnieris r. reomiuris (16831757) saxelis mixedviT _ tempe

raturis moZvelebuli erTeuli, aRiniSneba `°R~ niSniT da yi nulis dnobis 
temperaturasa (0 °R) da wylis duRilis temperaturas (80 °R) Soris arse
buli intervalis 1/80 nawilia, normaluri atmosferuli wnevis pirobebSi. 
1 °C=0,8 °R (temperaturebis sxvaobisaTvis) an Cveulebriv tC=1,25tR.

gradusi seiboltisa
amerikeli qimikosis j. seiboltis (18781924 ww) saxelis mixedviT _ 

kinematikuri siblantis erTeuli, romelic tolia 4,635·106 m2/wm = 4,635 mm3/wm 
(100 °F=311 K) temperaturis pirobebSi an 4,667·106 m2/wm=4,667 mm2/wm 210 °F= 
=370K temperaturis pirobebSi.

gradusi sixistisa
wylis sixistis moZvelebuli erTeuli, amJamad Secvlilia axali er

TeuliT, romelic tolia moluri koncentraciisa. moli/kg (ix. sixiste 
wylisa).

gradusi farengeitisa
temperaturis erTeuli germaneli fizikosis g. farengeitis (16861736) 

saxelis mixedviT. aRiniSneba °F niSniT. yinulis dnobis temperaturasa (32 °F) 
da wylis duRilis (212 °F) temperaturis wer tilebs Soris manZili _ in
tervali _ 1/180 nawili normaluri atmosfe ruli wnevis pirobebSi:

sadac tc temperaturaa °C (celsiusis) skalis mixedviT; tF _ tempera
tura °F (farengeitis) skalis mixedviT. 1 °F=1 °R (renkinisa) =5/9 °C=5/9K.

gradusi celsiusisa
Svedi astronomisa da fizikosis a. celsiusis (17011744) saxelis mixed

viT _ temperaturis sistemgare erTeulia, romelic ixmareba erTeule bis 
saerTaSoriso (Si) sistemis erTeulTan _ kelvinTan erTad. aRiniSneba `°C~ 
niSniT da warmoadgens yinulis dnobisa (0 °C) da wylis duRilis (100 °C) 
temperaturebs Soris intervalis 1/100 nawils. saerTaSoriso praq tikuli 
temperaturuli skalis mixedviT wylis sammagi wertilis tempera turaa 0,01 
°C, xolo zomis mixedviT 1 °C=1 K. t=T-T0; T=t+T0, sadac t aris tem peratura 
°C skaliT, T _ Termodinamikuri temperatura K skaliT, xolo T0=273,15 K.

gravimetria
raodenobrivi analizis meTodebis erToblioba, romelic dafuZnebu

lia nivTierebaTa masis gansazRvraze.

 5
tc = — .
 

9(tF – 32)
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gravireba
masalebis (liTonis, qvis, Zvlisa da sxv.) zedapirze warweris, naxati

sa da gamosaxulebis amoWra specialuri instrumentiT.

gravitaciuli gamdidreba
sasargeblo wiaRiseulis gamdidreba fuWi qanis mocilebis xerxiT, 

romelic sxvadasxva simkvrivis mineralis, wylis an haeris garemoSi sxva
dasxva siCqariT vardnis movlenazea dafuZnebuli. g. g. farTod gamoiyene ba 
metalurgiuli warmoebis nedleulis mopovebagadamuSavebagamdidrebi sas 
Tujisa da foladis gamodnobis teqnologiaSi.

gravitaciuli mudmiva
mizidulobis mudmiva, romelic niutonis mier aRmoCenili msoflio 

mizidulobis kanonis mudmivaa da ganisazRvreba formuliT:
G =(6,67259 ± 0,00085)10-11 nm2/kg2.

grammolekula _ ixileT moli.

grammoli _ ixileT moli.

granulireba
mocemuli Tvisebebis, gansazRvruli zomisa da formis myari nawilake

bis (granulebis) formirebis procesi. granulebis zoma da mokidebulia 
masalis saxeobaze, misi Semdgomi gadamuSavebis an gamoyene bis xerxze da 
Seadgens 0,225 mms. granulebis formirebas <1 mmze, uwode ben mikrogranu
lirebas. g. samrewvelo xerxebia: Txevadi nadnobebis gaf rqveva, mogudva, 
siTxeebis dispersireba (fsevdogaTxevadebul SreSi an koSkura mowyo
bilobis Tavisufal WurWelSi), dawnexa (dabriketeba) da eqstruzia.

g. mSrali
g. Txevadi widis nakadis SekumSuli haeriT gaqrevis gziT;

g. naxevrad mSrali
wylis nakadis zemoqmedebiT widis g., romlis ganxorcielebisas 

mbruna vniCbebiani doliT wylisa da widis narevis wveTebis nakadi haerSi 
civ deba da myardeba;

g. sveli
Txevadi widis nakadze wylis maRali wnevis Wavlis moqmedebiT orive 

nakadis erTdrouli moxvedra auzSi, ris Sedegadac Txevadi widisgan myari 
granule bis miReba efeqturad mimdinareobs;

g. widisa
g., romlis drosac misi nakadis wylis an haeris WavliT gafrqvevis 

Sedegad wida fxvier masad _ granulebad gardaiqmneba.

grafiti
1. minerali, TviTnabadi naxSirbadis heqsagonuri kristaluri modifi

kacia, romelic yvelaze mdgradia dedamiwis qerqSi. g. kristaluri gisosi 
Sreebrivi tipisaa _ naxSirbadis atomebi SreebSi ganlagebulia heqsagon
ebis kvanZebSi; yoveli atomi garSemortymulia sami mezobliT 0,14 nm man
Zilze. erT SreSi naxSirbadis atomebs Soris kavSiri Zalian xisti _ 
kovalen turi tipisaa; Sreebs Soris kavSiri naklebad xistia liTonuri 
kavSirebis gamo. struqturis Tavisebureba da sxvadasxva tipis kavSiri 
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ganapirobe bs grafitis fazis meqanikuri Tvisebebis anizotropiulobas. 
grafitis simkvrivea γ=2,23 g/sm3, sisale mineralogiuri (anu moosis) ska
liT _ 1, dnobis temperatura tdn=3850±50 °C. g. kargi eleqtrogamtaria, 
mJavebisa da Jangvisadmi medegia, aqvs Tburi neitronebis watacebis mcire 
kveTi. ganas xvaveben kristaluri g.is sabados, romelic SekavSirebulia 
mTis magmur qanebTan an kristalur fiqlebTan da farulkristaluri g.is 
sabados, ro melic warmoiqmneba naxSiris metamorfizmis pirobebSi. bune
briv g.sTan erTad, kristalur saxesxvaobas miekuTvneba aseve xelovnuri 
(brZmedisa da karbi duli) grafiti. brZmedis g. gamoiyofa Tujis didi ma
sis neli gacivebiT, karbiduli ki _ karbidebis Termuli daSlis Sedegad. 
farulkristalur saxesxvaobas miekuTvneba eleqtroRumlebSi 2200 °C nax
Siris gaxurebiT mi Rebuli g. g. gamoiyeneba mrewvelobis mraval sferoSi 
_ cecxlgamZle ma salebisa da nakeTobebis, samsxmelo formebis, sadnobi 
tigelebisa da a. S. dasamzadeblad. xelovnuri naWrovani g. gamoiyeneba 
raketebis ZravaTa saqSenebis, wvis kamerebisa da raketis zogierTi detali
saTvis, rogorc eroziamedegi danafari. maRali eleqtrogamtarobis gamo, 
farTod gamo iyeneba eleqtroteqnikuri nakeTobebisa da masalebisaTvis. 
misi xaxunis mcire koeficienti saSualebas iZleva, gamoyenebul iqnes gasa
poxi antifriqciuli nakeTebisaTvis. Zalian sufTa g.is blokebs iyeneben 
birTvul teqnikaSi neit ronebis Semneleblebad;

2. g. ruxi Tujisa da zogi foladis struqturis Semadgenelia, romel
ic yalibdeba kristalizaciis an TeTri Tujis Termuli damuSavebisas 
_ mag rafitizebeli mowvisas, aqvs iseTive Sreobrivi tipis heqsagonuri 
krista luri gisosi, rogorc bunebrivs. rux TujSi g.is CanarTebis forme
bia: fir fitovani, vermikuluri (Wiayelisebri), fifqisebri, sferuli. es 
forme bi gansazRvraven ruxi Tujebis ZiriTad tipebs: Cveulebriv ruxs 
(firfi tovani grafitiT), vermikulurgrafitians, Wedads (magrafitizebe
li mowvi sas Camoyalibebuli fifqisebri grafitiT) da maRali simtkicis 
(maRal mtkice, plastikur) sferulgrafitians.

amrigad, Tujisa da foladis nakeTobaTa meqanikuri da saeqsploata
cio _ muSa Tvisebebis gansazRvrisTvis gadamwyveti mniSvneloba grafitis 
CanarTebis formas eniWeba. am mxriv ganarCeven Semdegi saxis g.:

g. vermikuluri
g., romlis wvrili CanarTebi sxvadasxva formis dajgufebebs warmoq

mnis. vermikulurgrafitiani Tujebis struqturuli Semdgenia;

g. kompaqturi _ ixileT g. vermikuluri da g. fifqisebri;

g. sferuli
g., romlis nawilakebi burTulovani formisaa, maRali simtkicis Tu

jis struqturuli Semdgenia da ganapirobebs am Tujis nakeTobaTa metad 
gaz rdil medegobas;

g. firfitovani
g., romlis nawilakebi grZeli firfitebis msgavsia, gvxvdeba rux Tu

jSi (ix. Tuji);

g. fifqisebri
g., romlis nawilakebsac axasiaTebs fifqisebri forma; aseTi grafi ti 

Wedadi Tujebis struqturuli Semdgenia;

g. Wiayelisebri _ ixileT g. vermikuluri.
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grafitizatori
malegirebeli elementi, romelic misi Tanabari xsnadobiT liTonSi 

xels uwyobs Tujisa da foladis grafitizacias. aqtiuri grafitizato
rebia naxSirbadi (C) da kaJbadi anu siliciumi (Si), romlebic xels uwyo bs 
rogorc evteqtikur, ise evteqtoidur gardaqmnebs. sxva elementebi (Ni, Cu, 
Sn, As da sxv.) sxvadasxva temperaturaze sxvadasxvanair gavlenas axdens, 
magaliTad, evteqtikuri gardaqmnis dros xels uwyobs an gavlenas ar 
axdens grafi tizaciaze. 

Tujis magrafitizeblebi anu grafitizatorebia: ferosiliciumi, si
likokalciumi, alumini da stronciumis, bariumis, ceriumis sxvadasxva 
raodenobis Semcveli ligaturebi.

grafitizacia
Tujsa da foladSi grafitis warmoqmna karbidebis erTdrouli, na

wilobrivi an sruli daSliT, agreTve, uSualod grafitis gamokristale ba 
Txevadi Tujidan an myari xsnaridan (austenitidan) karbidebis gamoyo fiT. 
oTaxis temperaturaze grafitizacia praqtikulad ar mimdinareobs.

grdemli
stacionaruli sayrdeni samWedlo samarjvi instrumenti, romelsac 

xeliT Tavisufali Wedvis procesSi iyeneben. g. masiuri foladisagan dam
zadebuli sxmulis marTkuTxa, konusuri, mrgvali an sxva formis naWedia. 
mas amagreben xis Zelze, samuSao magidaze da sxv.

greiferi
germanuli warmoSobis sityva, niSnavs CaWidebas. g. fxvieri naWro vani 

masalebis amwe mowyobilobaa moZravi ybebiT, romliTac aRWur vilia xi
duri amweebi, eqskavatorebi, mtvirTavi manqanebi da sxv. g.is gaxsna, Caketva 
da awevdaweva xorcieldeba bagirebis daxmarebiT. am mxriv ganar Ceven erT, 
orda oTxbagirian g.s. gavrcelebulia sxvadas xva moculobis (0,35÷5 m3 
sazRvrebSi) g., romelTac cveTamedegi foladebisa da Tujebisagan amzade
ben. yvelaze didi moculobis greiferebi gamoiyene ba brZmedis da koqsqi
miuri saamqroebis sakazmeebSi bajbaja greiferuli amweebis muSaobisas.

greiferuli damtvirTavi manqana
greiferuli damtvirTavi manqana, romlis ZiriTadi organoa cicxvi 

ori an ramdenime ybiT. gaxsnili cicxvi ecema sangrevze da qanSi SeiW reba 
gaSlili ybebiT, romlebic Seikvreba, cicxvi aiweva zeviT da Semobrundeba 
daclis adgilisaken.

grexa
1. raime mowyobilobaSi damagrebul nimuSze an nakeTobaze moqmedi 

ZalTa wyvilisagan gamowveuli deformacia, aRniSnuli Zalebi ni muSisadmi 
perpendikularulad ganlagebul sibrtyeSi damagrebis werti lidan 
garkveul manZilze moqmedeben;

2. liTonebis meqanikuri Tvisebebis gansazRvrisTvis saWiro deforma
ciis erTerTi saxeoba. gamocdisas nimuSis forma praqtikulad ar icvle ba 
(ar warmoiqmneba yeli), rac saSualebas iZleva, zustd ganisazRvros Zab
vebi da deformaciebi. cdis dros izomeba mobrunebis kuTxe. grexis mru di 
aigeba koordinatTa sistemaSi `mgrexi momenti _ mobrunebis kuTxe~.
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`gruzgipromezi~ _ ixileT `saqsaxmetalurgproeqti~.

grunti
liTonuri nakeTobis zedapirTan mravalferovani dafarvis uSualo 

kontaqtSi arsebuli nawili, romelic SeWidulobis simtkices, dafarvis 
xarisxsa da mdgradobas ganapirobebs. g.s iseTi komponentiT amzadeben, ro
melic dasafar(av)i nakeTobis zedapirTan SeWidulobis gazrdili simtki
ciT gamoirCeva.

gube liTonisa, widisa
foladsadnobi Rumlebis qvedis amoWmul adgilebSi, ormoebSi nadno

bis gaSvebis Semdeg gamdnari liTonis an widis narCeni. aseTi g. nadnobis 
gaSvebisTanave unda gaiwmindos SekumSuli haeris an Jangbadis Wavlis Se
berviT. es adgilebi magnezitis wvrilmarcvalovani cecxlgamZle masale
biT unda amoivsos da daduRdes.

qvedis daduRebis mZime da sapasuxismgeblo teqnologias axorciele
ben mefoladeTa brigadis wevrebi ufrosi ostatis (`obermasteris~) xelmZ
RvanelobiT.

gubneriti [(MnFe)WO4]
minerali, volframisa da manganumis madani.

gudroni
blanti, Savi feris fisovani masa, romelic navTobisagan benzinis, 

navTisa da sxva zeTismagvari fraqciebis gamoxdis Semdeg rCeba. g.is simkvri
vea 9501000 kg/m3. iyeneben saavtomobilo gzebisa da Senobanagebobebis saxu
ravebis mSeneblobisas, bitumebisa da saizolacio masalebis warmoebisas.

gumireba
liTonis nakeTobaTa zedapirze damcveli danafarebis wasma sinTezu

ri da bunebrivi kauCukis fuZeze damzadebuli Tbosaizolacio antikoro
ziuli masiT.

gumfisi
mcenareTa qerqis meqanikuri dazianebisas gamoyofili sqeli wveni, 

ro melic gvxvdeba, zogierTi wyalmcenaris SedgenlobaSic. gamo iyeneba we
boebis, saRebavebisa da feTqebadi nivTierebebis warmoebisas.

gunda rkina
rkinis Rrublismagvari masa, gamoirCeva naxSirbadis, gogirdisa da 

fosforis mcire SemcvelobiTa da widis CanarTebiT, romlebic mis forebs 
avseben. g. r. miiReba ori gziT: madnidan 12501350 °C temperaturul interval
Si rkinis pirdapiri aRdgeniT an Tujisgan (ix. pudlingis procesi). widis 
mocilebis mizniT mimarTaven g. r. Wedvas.

gunda rkinis procesi
nedlmadnuri procesis Tanamedrove modifikacia, romelic iTvaliswi

nebs foladis gamodnobas eleqtroRumelSi (brZmedis Tujis gareSe) rkinis 
didi raodenobis Semcveli Rrublovani (gunda) rkinisagan, romelic miRe
bulia misi Raribi, Znelad aRsadgeni an kompleqsuri madnebis gadamuSave
biT mbrunav RumlebSi.
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d 

daazoteba _ ixileT azotireba. 

igive, rac azotireba. 

daalumineba _ ixileT alitireba. 

daamalgameba _ ixileT amalgamacia. 

daarmatureba 

raime saSeni masalisTvis misi konstruqciuli elementis ganmtkiceba 

gansakuTrebuli maxasiaTeblebis miniWebis mizniT. mis budeSi (matricaSi) 

maRali simtkicis elementis _ armaturis an calkeuli nawilakebis 

Setana (ix. armatura). 

dabalkaloriiani airi 

mcire Tbounarianobis mqone saTbobi airi, magaliTad, brZmedis airi 

wvis siTboTi 3,6-4,6 mgj/m3 (~900_1000 kkal/m3). 

dabalkaloriuli airi _ ixileT dabalkaloriiani airi. 

dabalxarisxovani nedleuli 

metalurgiuli warmoebis sawyisi nedleuli, sakazme masalebi, saTbo-

bi, gadasamuSavebeli naglini, milebi, sxva liTonproduqcia da masalebi, 

romlebic SesaZlebelia mavne minarevebis maRali SemcvelobiT, defeqtebi-

Ta da geometriuli zomebis uzustobiT xasiaTdebodnen. 

dabekna 

fxvieri cecxlgamZle masalebis SemWidroeba-gamkvriveba Rumlis ked-

lebis, qvedis, foladsasxmeli cicxvis, tigelis kedlebis amogebisas. d. 

xorcieldeba xeliT, meqanizmebiT, hidravlikuri an pnevmat(ik)uri amZrave-

biT. d farTod gamoiyeneba saCamosxmo warmoebaSi sayalibe narevebis gasa-

magreblad. 

daberva 

Jangbadis, haeris, airis an airebis narevis wneviT miwodeba metalur-

giul agregatSi (magaliTd, konverterSi) fizikur-qimiuri procesebis gan-

xorcielebisa da intensifikaciisaTvis. 

dabereba 

masalebis sawyisi Tvisebebis bunebrivi cvlilebebis droSi Seuqcevi pro-

cesi, romelic gamowveulia gare faqtorebis an Siga mizezebis zemoqmedebiT. 

dablagveba 

saglin(av)i dganebis teqnologiur xazSi ganlagebuli makratlebis, 

badrosebri xerxebis, wnexis danebisa da sxva mWreli instrumentis Tvise-

bebis dakargva, romlis mizezi SeiZleba iyos arakondiciuri qimiuri Sed-

geniloba, Termuli damuSavebis teqnologiis darRveva, araswori eqsplua-

tacia da sxv. d-is gamosworeba SesaZlebelia Termuli damuSavebiT, gales-

viT da sxva RonisZiebiT, romelic metalurgiul qarxnebSi dakanonebuli, 

ZiriTadi da damxmare mowyobilobis gegmuri remontebis dros xorcieldeba. 

dabreca _ ixileT afrakeba. 

dabriketeba _ ixileT briketireba. 
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dabundovneba 

liTonis nakeTobebis zedapiris bzinvis gaxuneba daJangviT, mJavaTa 

xsnarebiT mowamvliTa da sxva zemoqmedebiT. magaliTad, azotmJavas 4 %-iani 

xsnariT mowamvlis Sedegad liTonis gaprialebuli bzinvare zedapiri ibu-

reba. 

dabjeniT SeduReba 

dabjenis meTodi gamoiyeneba Rrma gadnobis misaRebad; am dros gamo-

iyeneba eleqtrodebi sqeli danafarebiT: eleqtrodis Rero dneba danafar-

ze swrafad, ris Sedegadac eleqtrodis boloze warmoiqmneba `SaliTa~, 

romliTac eleqtrodi eyrdnoba ra SesaduRebeli detalis nawiburebs, ga-

daaadgilebs mas nakeris gaswvriv (rxevebis gareSe). 

dagvianeba gamyarebisa 

Txevadi foladis Camosxmis dros boyvis zesadgamSi Cayrili Tbosa-

izolacio da egzoTermuli narevebis gamoyenebiT kristalizaciis siCqaris 

Semcireba. zodis gaumyarebeli Tavis neli gacivebis gamo dakristaleba ne-

la mimdinareobs – Wianurdeba da Txevadi liToniT ikvebeba dakristale-

bis Sedegad zodSi warmoqmnili sicarieleebi; zodis Tavis qveda nawilis 

centrSi liTonis gamyarebis Sedegad Tavs iyris gadajerebuli evteqtiku-

ri naerTebi, romlebic yvelaze gvian myardeba da zodSi Cajdomis niJaris 

gaCenisgan dacvis garantiaa. blumingSi glinvis Semdeg zods Tavi CamoeW-

reba da xelaxali gadadnobisaTvis brundeba sadnob saamqroSi. Savi meta-

lurgiis saministros qarxnebSi zodebis CamWrili Tavebis saSualo wili 

17-20 %-is farglebSi meryeobda. rusTavis metalurgiul qarxanaSi CamonaW-

rebi 14 % iyo, rac saukeTeso miRwevad iTvleboda. 

dagroveba 

igive, rac akumulacia. 

dagundaveba 

madnis wvrili, mtvrisebri koncentratebis granulebad danaWrovneba. 

dadaRva 

liTonis naglinis zedapirze nadnobis nomris, foladis markisa da 

sxva aRmniSvneli niSnebis amotvifvra xeliT an specialuri damdaRavi 

xelsawyoTi. 

dadgma 

dganis, mowyobilobis, xelsawyosa da sxva danadgarebis, manqana-iara-

Rebis montaJi. magaliTad, dganis dadgma, damontaJeba, amwes dayeneba, damon-

taJeba, xelsawyos dayeneba da sxv. 

daduReba 

1. foladsadnobi orabazaniani, eleqtro- da sxva Rumlis qvedis eq-

spluataciis periodSi cecxlgamZle masalebis dagegmili SekeTebis pro-

cesi. xorcieldeba magnezitis an sxva fxvnilebis fenebad daduRebis gziT; 

2. SeduRebis gziT foladis an Senadnobis nakeTobaTa zedapirze ra-

ime liTonis fenis dadeba. magaliTad, glinebis zedapiris zemtkice da cve-

Tamedegi SenadnobebiT gacveTili dazianebuli zedapiris d. 

daduRebis aparati 

daduRebis Sesasrulebeli eleqtromeqanikuri mowyobiloba, romelic 

konstruqciiT saSemduReblo aparatis analogiuria, magram aqvs zogi gan-
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masxvavebeli Tavisebureba: SesaZlebeloba, ganaxorcielos farToSriani 

daduReba, fxvnilovani mavTulis gamoyeneba da sxv. daduRebis samuSaoebi 

SesaZlebelia Sesruldes agreTve Cveulebrivi saSemduReblo aparatebiT, 

risTvisac es aparatebi specialuri misabjeniT aRiWurveba. 

daduRebis koeficienti 

1 saaTis ganmavlobaSi daduRebuli liTonis wonis (gramebSi) Sedu-

Rebis 1 amper denTan fardoba (daduRebis procesis koeficientia). 

daduRebuli liTonis kargvis koeficienti 

eleqtrodis gamdnari liTonis masisa da daduRebuli liTonis masis 

sxvaobis fardoba eleqtrodis liTonis masasTan. 

daduRebis mwarmoebluroba 

daduRebis koeficientis (g/a.sT), SeduRebis ZiriTadi drois (rkalis 

sufTa wvis dro, sT) da SeduRebis denis Zalis (a) warmoebuli. 

dazga 

dasamuSavebeli gamosaCarxi namzadisagan detalis dasamzadeblad ga-

mosayenebeli mowyobiloba, aRWurvili mbrunavi, sarandavi, saburRi meqa-

nizmebiT, sxvadasxva saxis iaraRiTa da mowyobilobiT. ganarCeven liTon-

damuSavebis, sadurglo da sxva daniSnulebis d-s. 

dazeTva 

ori detalis erTmaneTTan moxaxune zedapirebis gapoxva xaxunis Se-

mamcirebeli nivTierebiT da agreTve, liTonnakeTobaTa zedapirebis dafar-

va koroziis sawinaaRmdego fxvnilebiTa da siTxeebiT (emulsia da sxv.). 

mrewvelobaSi gamoiyeneba hidrodinamikuri, hidrostatikuri, konservatiu-

li, myari  da teqnologiuri d. 

dazianeba 

raime detalis, meqanizmis, ZiriTadi amZravis, danadgaris, mowyobilo-

bis, xelsawyos, iaraRis  mwyobridan gamosvla, liTonproduqciis wuni, ma-

galiTad, naglinis CaWra, gadawva, geometriuli profilis damaxinjeba, Ca-

mosxmis defeqtebis gaCena da sxv. 

daTakar(av)eba 

1. fxvieri masalebis, madnisa da naxSirebis calkeul grovebad day-

ra-dawyoba; 

2. naglinis dawyoba calke wyobad nadnobis, profilisa da sxva niS-

nebis mixedviT. 

(da)kalibreba 

1. civi glinvis dganebis dakalibreba yvelaze sapasuxismgeblo teq-

nologiuri procesia, ris Semdegac gaumjobesebuli xarisxis zedapiris 

mqone zusti zomebis profilebis miReba civi namzadis glinva-adidvisas 

mcire moWimvebiT xorcieldeba; 

2. kalibrebul dganze gaglinviT milebis zomebis sizustis gazrda; 

3. zedapiris xarisxis gaumjobesebis mizniT metalurgiuli fxvnile-

bis dawnexiT damzadebuli detalebis mopirkeTeba. 

dakalibreba glinebisa 

glinebis zedapirze Rarulebis daduReba-gadaCarxva gasaglin(av)i na-

keTobis formas da zust zomebs iZleva, amasTan, naglinis saboloo zome-
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bisa da formis miReba warmoebs TandaTanobiTi, TanamimdevrobiTi gatare-

biT saSavo, saSualedo da sasufTao kalibrebSi (ix. kalibri). 

dakarbideba 

eleqtrofoladsadnob RumelSi mJava widis moxdis Semdeg axali fuZe 

widis Seqmna kalciumis karbidis (CaC2), kiris (CaO), mlRobi Spatis (CaF2) 

damatebiT, ris Sedegadac widis fuZianoba izrdeba 2,8-3-mde. aseTi Sedge-

nilobis wida maRalxarisxovani, mciregogirdiani foladis gamodnobas 

uzrunvelyofs. 

(da)koqsva 

haeris gareSe bunebrivi saTbobiT, koqsvadi qvanaxSirebis SecxobiT 

metalurgiuli koqsis, koqsis airis da Tanamdevi qimiuri produqtebis: 

benzolis, fisebis, naftalinis, gogirdis da sxvaTa miReba. d. awarmoeben 

specialur sakoqse batareaSi, romelic kameruli Rumlebis erTobliobas 

warmoadgens (ix. batarea, koqsi). 

dakristaleba _ ixileT kristalizacia. 

dalboba 

1. cecxlgamZle fxvnilebis an masis wyliT an SemakavSirebeli nivTi-

erebiT datenianeba, danamva; 

2. mtverwarmoqmnis Semcirebis mizniT widawarmomqneli narevebis das-

veleba. 

daleqva 

1. centridanuli  an gravitaciuli Zalebis moqmedebis Sedegad siTxe-

sa an airSi arsebuli myari nawilakebis gamoyofa da WurWlis fskerze Ca-

Zirva; 

2. naklebad xsnad nivTierebebSi gadayvaniT siTxis erTi an ramdenime 

komponentis gamoyofisa da CaZirvis meTodi; 

3. inerciuli an eleqtrostatikuri Zalebis moqmedebiT mtvris Semcve-

li airebidan dispersiuli suspenziis fazis gamoyofa da WurWlis fsker-

ze CaZirva (ix. galvanostegia). 

damagniteba 

gareSe magnituri velis daZabulobis zemoqmedebiT feromagnitur ma-

salaSi magnituri induqciisa da magnituri nakadis zrda, rac Tavidan war-

moebs domenebis sazRvrebis gadaadgilebiT, rasac Tan axlavs maTi zomebis 

zrda da magnituri momentebis Semobruneba velis mimarTulebiT (ix. dome-

nebi). 

damagnitebuloba 

nivTierebis, liTonebis fizikuri Tvisebebis veqtoruli sidide, ro-

melic nivTierebis mdgomareobas misi damagnitebisas asaxavs;  sxeulis 

feromagnituri damagnitebis xarisxi, romelic ganisazRvreba gareSe 

magnituri  velis moqmedebiT gamowveuli magnituri induqciisa (masSi 

feromagnituri sxeulis Setanamde) da, meore mxriv, TviT feromagnituri  

sxeulis mier Seqmnili induqciis sxvaobiT. d. uwodeben erTgvarovans 

raime moculobis farglebSi, Tu mis nebismier wertilSi d-is veqtors 

erTi da igive mniSvneloba da mimarTulebaaqvs. 

damanaxSirbadianebeli 

naxSirbadSemcveli nivTiereba, romelsac iyeneben Tujis, foladis 
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(gamodnobis procesSi) da nakeTobaTa danaxSirbadianebisaTvis. mas miekuT-

vneba: Tuji, koqsi, xis naxSiri, antraciti da sxv. (ix. danaxSirbadianeba). 

damarcvla _ ixileT granulireba. 

damateba 

nadnobis kazmSi an dnobis, dayvanis, ganJangvis, rafinirebis proces-

Si Txevad abazanaSi an cicxvSi teqnologiis gaTvaliswinebuli masalis 

Setana. 

damaxinjeba gisosisa 

gare Zalebis an movlenebis moqmedebis Sedegad kristaluri gisosis 

swori formis darRveva. 

damTmobi samagri 

gvirabis samagri, romelsac aqvs daTmobis konstruqciuli elemente-

bi (kvanZebi) da saSualebas iZleva, samagrma SeinarCunos mzidunarianoba 

misi perimetris mniSvnelovani cvlilebebisas, gvirabis konturze qanis 

gadaadgilebis Sedegad. 

damnaxSirbadianebeli aliT SeduReba 

airuli SeduReba, romelic xorcieldeba Warbi acetilenis Semcveli 

Jangbad-acetilenis aliT. 

damontaJeba _ ixileT dadgma. 

damJaveba widisa 

foladsadnob abazanaSi damatebiTi damJangavi nivTierebis Setanis 

Sedegad widis gadajereba rkinis qveJangiT. 

damJangavi 

1. nivTiereba, romelsac aqvs eleqtronebis SeerTebis unari; 

2. nivTiereba, romelsac aqvs Txevadi an myari liTonebisa da 

Senadnobebis daJangvis unari; 

damJangavebia :Jangbadi, SekumSuli haeri, JangbadSemcveli iseTi niv-

Tierebebi, rogoricaa: rkinis madani, aglomerati, rkinis xenji da sxv. 

(da)msxvreva 

myari masalis (magaliTad, mineraluri nedleulis) danaWrovnebis me-

qanikuri procesi, romelic specialuri manqanebiT, samsxvrevlebiT saWiro 

naWrovanebis kazmis miRebis mizniT xorcieldeba. 

damtvrianeba 

haeris an gamavali namwvi airebis moculobis erTeulSi mtvris Sem-

cveloba, gamosaxuli masis erTeuliT (g, mg da sxv.). 

damuSaveba 

liTonebis da Senadnobebis naglinis da nakeTobebis damuSaveba, ro-

melTagan gavrcelebulia: 

d. antikoroziuli 

liTonis, Senadnobis an sxva masalis koroziisagan damcavad Txeli 

feniT nakeTobaTa zedapiris dafarva; 

d. aRdgeniTi Termuli 

Termuli damuSaveba, romelic mowyobilobis xangrZlivi eqspluata-

ciis Semdeg detalebisa da elementebis struqturis nawilobrivi an sru-
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li regeneraciis mikrodefeqtebis gamosworebisa da masalis muSa Tvisebe-

bis aRdgenis mizniT xorcieldeba; 

d. aRdgeniTi cikluri Termuli 

mravaljeradi polimorfuli gardaqmnis ganxorcieleba. aseTi d. uz-

runvelyofs optimaluri struqturis miRebas, mikrodefeqtebis srul 

gamosworebasa da muSa Tvisebebis srul aRdgenas; 

d. ganmamtkicebeli 

erTi an ramdenime teqnologiuri operaciis Sedegad masalis simtki-

cis gazrda; 

d. ganmamtkicebeli SeTavsebuli 

erTdroulad SeTavsebuli ramdenime meTodiT ganxorcielebuli g. 

d. 

d. damcav atmosferoSi 

liTonuri nakeTebis zedapiruli Sris daJangvisa da qimiuri Sedgeni-

lobis cvlilebebis Tavidan acileba specialuri Sedgenilobis airul 

garemoSi. metalurgiul mrewvelobaSi damcavi atmosferos SeqmnisaTvis 

gamoiyeneba inertuli airebi, ufro xSirad azoti wyalbadis, naxSirJangi-

sa da bunebrivi airis mcre danamatebiT an vakuumi; 

d. deformaciul-Termuli 

liTonebisa  da Senadnobebis wneviT cxeli damuSavebisa da Termuli 

damuSavebis operaciebis erT uwyvet teqnologiur ciklSi Serwymuli 

erToblioba. mag., cxeli glinvis dganis xazSi deformaciul-Termuli da-

muSaveba imiT gansxvavdeba, rom plastikuri deformaciis Sedegad krista-

luri gisosis defeqtebis gazrdili simkvrive, ama Tu im formiT, miiReba 

memkvidreobiT, liTonis struqturiT, romelic formirdeba Semdgomi gaci-

vebis procesSi. d. T. damuSavebis sami ZiriTadi saxe gamoirCeva: maRaltem-

peraturuli Termul-meqanikuri da dabaltemperaturuli Termul-meqanikuri 

damuSavebebi, moicavs agreTve rekristalizaciis temperaturaze austenitis 

deformirebas Tanamdevi wrToba-moSvebiT; 

d. eleqtronaperwkluri 

liTonebis damuSaveba eleqtruli ganmuxtviT warmoqmnili naperwklis 

gamoyenebiT (ganmuxtvis areSi temperatura aRwevs 10000 OC), 1943 wels Sei-

muSaves rusma mecnierebma n. i. da b. r. lazarenkoebma. d. e. gamoyeneba SeiZ-

lebafoladebisa da sali Senadnobebis nakeTobebis preciziuli damuSave-

bisa da zedapiruli ganmtkicebisaTvis; 

d. eleqtronul-sxivuri 

liTonebisa da Senadnobebis damuSaveba maRali energiis (100 kev) el-

eqtronebis nakadiT. damuSaveba xorcieldeba specialuri danadgariT, rom-

lis ZiriTadi kvanZia eleqtronuli qvemexi (zarbazani). gamoiyeneba preci-

ziuli damuSavebisa da masalebis aorTqleba-kondensaciis meTodiT spec. 

danafarebis misaRebad; 

d. eleqtroeroziuli 

d., romliTac masalis zedapiridan eleqtroganmuxtvaTa moqmedebiT 

nawilakebis amogleja xorcieldeba. 

d. zedapiruli Termul-meqanikuri 

d., romelic xorcieldeba nakeTobaTa mxolod zedapiruli fenis de-

formaciiT; amasTan wrTobis temperaturamde gaxurebuli nakeTobis zeda-

pirs aciveben kritikulze meti siCqariT da utareben dabal moSvebas; 

d. Termuli  _ ixileT Termuli damuSaveba; 
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d.  Termul-magnituri 

mudmiv, cvlad an impulsur magnitur velSi ganxorcielebuli Termu-

li d.; 

d. Termul-meqanikuri 

Termuli da plastikuri deformirebis operaciebis erToblioba, ro-

melTa Sedegad yalibdeba liTonis an Senadnobis kristaluri agebulebis 

defeqtebis gazrdili simkvrive, rac simtkicis gadidebas iwvevs; 

d. Termul-meqanikuri dabaltemperaturuli 

sruli austenizaciis temperaturaze gaxurebis Semdeg foladis 

gadaciveba A1 kritikuli da rekristalizaciis temperaturebis qvemoT 

(sadac austeniti didi mdgradobiT xasiaTdeba), plastikuri deformacia 

didi moWimviT (~90 %), Semdgomi wrTobiT. aseTi damuSavebis damam-

Tavrebeli operacia aris dabali moSveba; 

d. Termul-meqanikuri maRaltemperaturuli 

gaxurebuli austenitis 30-50 %-iani deformacia, dauyovnebeli wrTo-

ba martensitad gardaqmnisaTvis da dauyovnebeli maRali moSveba sorbitis 

Camosayalibeblad, ris Sedegadac miiReba gaumjobesebulze ufro mtkice, 

plastikuri da saimedo foladi; 

d. liTonebis wneviT 

teqnologiuri procesebis erToblioba, romelTa Sedegad gare Zale-

bis moqmedebiT warmoebs liTonis namzadis plastikuri deformacia maTi 

mTlianobis da moculobis mudmivobis SenarCunebiT; 

d. liTonebis wneviT civi 

liTonebis wneviT damuSaveba maTi rekristalizaciis temperaturaze 

naklebi temperaturebis pirobebSi; 

d. liTonebisa wneviT cxeli 

liTonebis wneviT d. iseTi temperaturis pirobebSi, romelic maTi 

rekristalizaciis temperaturaze metia; 

d. magnitur-impulsuri 

eleqtromeqanikuri damuSaveba, dafuZnebulia namzadTan urTierTqme-

debisas didi siCqariT cvalebadi magnituri velis energiis uSualo gar-

daqmnaze meqanikur muSaobad. gamoiyeneba liTonebisa da Senadnobebis plas-

tikuri deformaciisaTvis milebis moWimvis, gawevisa da dakalibrebisaTvis 

da a. S; 

d. meqanikur-Termuli 

liTonis nakeTobis deformireba mcire xarisxiT (0,3-10 %-mde) Termuli 

damuSavebis sruli ciklis gavlis Semdeg rekristalizaciis temperaturaze 

qveviT; 

d. safantWavluri 

liTonis nakeTobaTa zedapiruli plastikuri deformireba safantis 

Wavlis dartymiTi zemoqmedebiT; 

d. siciviT 

maRalnaxSirbadiani da legirebuli foladebis martensituli gardaq-

mnis damTavrebis temperatura Md<0 OC da rac ufro mcirea is, miT metia 

narCeni austenitis wili mikrostruqturaSi da mniSvnelovnad dabalia mak-

rosisale. amitom, wrTobis Semdeg mimarTaven siciviT damuSavebas, romlis 

drosac narCeni austeniti miT meti raodenobiT gardaiqmneba martensitad, 

rac ufro metad uaxlovdeba temperatura Md wertils. aseTi d-iT xdeba 

nakeTobis zomebis stabilizacia da izrdeba salmagnituri Tvisebebi. sici-

viT d. warmoebs uSualod wrTobis Semdeg, rom ar moxdes austenitis sta-
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bilicazia. 

d. plazmiT 

masalebis dabaltemperaturuli plazmiT damuSaveba, romelic gene-

rirdeba rkaluri an maRaltemperaturuli plazmatronebiT. aseT damuSa-

vebisas icvleba masalis zoma, struqtura an zedapiris mdgomareoba. plaz-

muri damuSaveba moicavs: gamyof an zedapirul Wras, dafarvebis dasmas, 

daduRebasa da SeduRebas. 

d. foladis izoTermuli Termul-meqanikuri 

foladis stabiluri an metastabiluri austenitis deformireba misi 

perlitad an beinitad  Semdgomi an erTdrouli gardaqmniT mudmiv 

temperaturaze. 

d. qimiur-Termuli 

maRali temperaturis pirobebSi liTonebis an Senadnobebis erTi an 

ramdenime elementiT zedapiruli difuziuri gajerebis procesi. aseTi d. 

uzrunvelyofs nakeTobaTa zedapiruli fenis Sedgenilobis, struqturisa 

da Tvisebebis Secvlas. 

d. qimiur-Termuli arakontaqturi wesiT 

d. xorcieldeba aRmdgeni airovani garemos moqmedebiT, romelic 

Seicavs difundirebad elements. amasTan ar xorcieldeba myari fazis uSu-

alo kontaqti gasajerebel zedapirTan. 

d. qimiur-Termuli kontaqturi wesiT 

d. xorcieldeba gasajerebel zedapirTan myari fazis nawilakebis 

uSualo kontaqtis pirobebSi. amasTan myari faza an fxvnili Seicavs di-

fundirebad elements. 

d. ultrabgeriTi 

d. xorciledeba Txevad an myar liTonze ultrabgeriTi sixSiris 

rxevebis zemoqmedebiT. aseTi d. iwvevs araliTonuri CanarTebisa da 

airebisgan liTonis gasufTavebas. 

liTonebis da Senadnobebis zemoCamoTvlil damuSavebaTa saxesxvao-

bani praqtikaSi arsebul d-is nawilia. 

damuSavebadoba 

liTonebisa da Senadnobebis Tviseba (unari), daeqvemdebaros ama Tu 

im saxeobis (magaliTad, WriT, wneviT da sxv.) d-s. 

(da)muxtva _ ixileT muxti. 

damuxtvis koeficienti 

feTqebadi nivTierebiT Spuris, WaburRilis, kameris Sevsebis xarisxis 

uganzomilebo sidide. ganisazRvreba feTqebadi nivTierebebis moculobis 

SefardebiT samuxte kameris damuxtuli nawilis moculobasTan. Spuris da-

muxtvis koeficientis gazrda feTqebadi nivTierebis energiis koncentraci-

as uzrunvelyofs. 

damfaravi _ elementi an narevi 

d-is rols asrulebs saRebavi (ix. dafarva). 

damyarebuli reJimi 

reJimi, romelSic obieqtis gamosavali signali formiT (saxiT) Sesa-

val signals imeorebs. arCeven ori saxis damyarebul reJims: statikursa 

da dinamikurs. statikur reJimSi Sesavali da gamosavali signalebi dro-

Si ar icvleba, Tumca sididiT SeiZleba erTmaTisagan gansxvavebodes. dam-
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yarebul dinamikur reJimSi Sesavali da gamosavali signalebi erTnairi ka-

noniT icvleba, Tumca erTmaneTisagan SeiZleba gansxvavdebodes sididiTa 

da faziT. 

damSvideba 

1. Camosxmis procesSi boyvSi Casxmul mduRare foladSi naxSirJangis 

buStulebis warmoqmna-amotivtivebis Sewyveta anu duRilis SeCereba alumi-

niT, ferosiliciumiT an sxva ganmJangaviT (ganmJangveliT) ganJangvis Sede-

gad. 

2. dnobis procesSi foladis abazanis dawynareba sruli gadnobisas 

an Txevadi foladis abazanaSi naxSirJangis buStulebis warmoqmna-amotiv-

tivebis Sewyveta anu duRilis SeCereba ferosiliciumiT an sxva ganmJanga-

viT (ganmJangveliT) ganJangvis Sedegad. 

damSleli 

widis, liTonis an gavarvarebuli, maRali temperaturis mqone namwvi  

mtverSemcveli airebis moqmedebiT cecxlgamZle amonagze agresiuli da 

mRrRneli moqmedeba. magaliTad, aseTia d. wida, d. airi, d. mJava, d. tute 

da sxv. 

damcav airebSi SeduReba 

am xerxiT SeduRebisas rkalis areSi miewdoeba damcavi airi, romlis 

Wavli faravs, garsedineba eleqtrul rkalsa da SeduRebis abazanas da 

icavs gamdnar liTons atmosferuli haerisgan, daJangvisa da daazotebi-

sagan. 

damcavi Taro 

Taroebi mzaddeba asawyob-dasaSleli konstruqciisa. sasarTule mo-

ednebi Sedgeba gare rgolis, mzidi Zelebisa da furclovani liTonis fe-

nilisagan. Taros sarTulebi erTmaneTTan  dakavSirebulia kibeebiT. 

damcentrebeli 

ganRruebis procesamde milnamzadis wina torsis centrSi teqnologi-

uri Rrmulis Semsrulebeli hidravlikuri an pnevmat(ik)uri moqmedebis 

manqana (ix. dacentreba). 

damwoli mowyobiloba 

saglin(av)i momWim(av)i dganis erT-erTi mniSvnelovani instrumenti, 

romlis daniSnulebaa glinvis procesis marTva glinebs Soris saWiro 

sididis teqnologiuri RreCos dayenebiT. d. m-s amontaJeben sadgaris ze-

da ganiv xidze. gamoiyeneba misi ori saxeoba _ xeliT asaZravi da meqani-

zebuli _ eleqtrulZraviani. xeliT asaZravi d. m.  ori tipisaa _ xraxnia-

ni da soluri gadacemiT. xraxniani d. m. saWevriTaa aRWurvili, romlis 

brunva iwvevs RerZis brunvas. is kbila gadacemiT abrunebs d. m-is xraxns. 

soluri d. m. faqtobrivad aRar gamoiyeneba, vinaidan glinis saWiro manZil-

ze gadaadgilebas ver uzrunvelyofs. amJamad, umetes SemTxvevaSi, gamoiye-

neba eleqtrulZraviani d. m. erTi an ori ZravaTi, romlebic Wia da cilin-

druli gadacemebis daxmarebiT d. m-is xraxnebs brunviT moZraobas aniWeben. 

d. m-is xraxnebis gaSvebasa da gaCerebas axdens operatori mTavari samarTa-

vi pultidan. naglinis moWimvis koeficients yoveli gatarebisas aRniSnavs 

specialuri ciferblati. blumingis zeda glinis vertikaluri gadaadgi-

lebis siCqarea 40-180 mm/wm. d. m-is xraxni, romelic eyrdnoba zeda glinis 

safens, gasaglin(av)i liTonisagan iRebs glinis erT yelze gadacemul wne-
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vas. d. m. xraxns amzadeben naxSirbadiani foladisagan, romlis simtkicis 

zRvari unda iyos 600-700 n/mm2. 

damWim(av)i CarCo 

damWim(av)i CarCos anu Taros daniSnulebaa mimmarTveli bagirebis qve-

da boloebis Camagreba. is Svelerebisagan an ortesebri koWebisagan Sekru-

li konstruqciaa, romelic  Wauris kedlebSi magrdeba gamosawevi TaTebiT. 

is amave dros sangrevSi momuSaveTa dacvis saSualebacaa. 

damxvevi 

mavTulis, zolis, furclis d. mowyobiloba. magaliTad, d. doli, d. 

koWi da sxv. 

damxmare operaciebi 

damxmare operaciebs ganekuTvneba: droebiTi samagris dadgma; wyalsa-

rini arxis mowyoba; liandagis dageba; milsadenebis gamoyenebiT eleqtro-

sadenebiT gvirabebis ganaTeba. 

damxmare saSemduReblo mowyobiloba 

SeduRebis sxvadasxva damxmare (saamwyobo, dasayenebeli, satransporto, 

nakerebis xarisxis kontrolisa da sxva) operaciis Semsrulebeli mowyobi-

loba. 

danabruni 

warmoebis arakondiciuri produqti, romlis teqnologiur xazze ukan 

dabrunebiT da kvlav gatarebiT SesaZlebelia xarisxovani produqciis mi-

Reba. am mizniT glinvis teqnologiaSi miRebuli da danergilia xarisxis 

kontrolisas SeniSnuli sxvadasxva zadis gamosworebis mizniT naglinis 

dabruneba da gadaglinva, rac produqciis mosalodneli wunis Semcirebis 

kargi RonisZiebaa. 

danadgari 

erTiani teqnologiuri procesis gansaxorcieleblad Seqmnil mowyo-

bilobaTa kompleqsi. metalurgiul warmoebaSi gamoyenebuli mravalricx-

ovani d. magaliTad, widawarmomqmneli narevebis dasamzadebeli d., Txeva-

di foladis sinTezuri widebiT damuSavebis d., foladis uwyveti Camos-

xmis d., safantWavluri damuSavebis d., foladis naglinis cecxliT gawmen-

dis d., torkretirebis d., abazanis danaxSirbadianebis d. da sxv. 

danaduRi 

1. glinebis zedapirze daduRebis Sedegad miRebuli fena, romelic 

maRali cveTamedegobiT gamoirCeva; 
2. foladsadnobi Rumlis qvedis magnezitis agurebis muSa zedapiris 

damcavi fena, romelic magnezitis fxvnilis daduRebiT aris Seqmnili. 

danazardi 

1. naglinis zedapirze warmoqmnili defeqti – liTonisa da widis na-

revis minaduRi; 

2. Rumlis qvedze, gamosaSvebi xvrelis, Raris kedlebze daduRebuli 

liTonis, widisa da cecxlgamZle masalis narevisagan warmoqmnili amaRle-

buli adgili. remontis dros xvrelisa da Rumlis normaluri funqcioni-

rebisaTvis saWiroa danazardis mocileba xvrelis daketvis periodSi, rac 

Jangbadis nakadis Wavlis gamoyenebiT sruldeba. 
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danakargebi 

1. metalurgiuli warmoebis nebismier safexurze nedleulis mopove-

bidan mza produqciis miRebamde wunisa da mdare xarisxis, saTbobis aras-

ruli wvis, meqanikuri da sxva mizezebiT gamowveuli danakargebi; 
2. magnituri danakargebi histerezisze gadamagnitebis gamo, rac dakav-

Sirebulia feromagnetikebis mier siTbos gamoyofasTan; 

3. (si)Tburi danakargebi, rasac iwvevs Rumlis amonagis wyoburis 

elementebis gaxureba, fanjrebis, wina da ukana kedlebis, vertikalebis 

RreCoTa Soris gamosxiveba, wyliT sacivebeli sistemebis elementebis 

gaciveba da sxv; 

4. alqmed RumlebSi wvis produqtebis moZraobisas sakvamle arxebis 

Seviwroeba-gafarToebasa da mosaxvevebSi airebis wnevis danakargebi, risi 

gaTvaliswinebiTac sazRvraven foladsadnobi agregatis sakvamle milebis 

simaRles. 

danaklisi 

sadnobi Rumlebis kazmSi raime komponentis ukmarisoba. magaliTad, 

jarT-madnur procesSi Txevadi Tujis xarjis d., romelic SeiZleba nawi-

lobriv Seivsos jarTis xarjis gazrdiT; abazanis gadnobisas naxSirbadis 

Semcvelobis ukmarisoba, romelic SeiZleba myari Tu Txevadi TujiT an 

maRalnaxSirbadiani SenadnobiT Seivsos. 

danamva 

cecxlgamZle masebisa da widawarmomqneli narevebis teqnologiis 

erT-erTi safexuri. d-is mTavari daniSnulebaa CamosxmisTvis saWiro Txe-

vaddenadi (Txeldenadi) widebis Seqmna, rac mtverwarmoqmnis sawinaaRmde-

go moqmedebaa. foladis Camosxmis teqnologiaSi gamosayenebeli widawar-

moqmneli perlit-grafituli narevis d. xdeba sulfiduri badagiT, Txeva-

di miniTa da mineraluri an organuli warmoSobis sxva xsnarebiT, romel-

Ta narevebis tenianoba 1,5-3 %-s ar unda aRematebodes. 

danafari 

gansazRvruli struqturisa da Sedgenilobis erTi an ramdenime fe-

na, romelic nakeTobebis zedapirze raime funqciis Sesrulebisa da deko-

ratiuli miznebisaTvis gamoiyeneba. Sesrulebis meTodisa da sxva niSnebis 

mixedviT arCeven Semdegi saxis danafarebs: 

d. anoduri 

1. liTonuri d., romelic koroziul garemosTan kontaqtSi anodia, vi-

naidan am dafarvis eleqtroduli potenciali dasafar(av)i liTonis poten-

cialTan SedarebiT ufro uaryofiTia. 

2. d. anodirebis procesSi miRebuli; 

d. anodur-oqsiduri 

eleqtroqimiuri d., romelic miiReba liTonis anoduri daJangviT; 

d. antikoroziuli 

damcavi d., romelic koroziisadmi medegobas uzrunvelyofs; 

d. antifriqciuli 

d. iseTi masaliT, romelic xaxunis Semcirebuli koeficientiT xasi-

Tdeba; 

d. gruntisa – ixileT grunti; 

d. damcavi 

garemos mavne moqmedebisgan nakeTobaTa damcavi d.; 
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d. dekoratiuli 

nakeTobaTa gare Sesaxedaobis gasaumjobeseblad gakeTebuli d.; 

d. difuziuri 

d., romelsac liTonebis da Senadnobebis zedapiris erTi an ramdeni-

me elementiT gajerebis mizniT axorcieleben; 

d. eleqtroqimiuri 

eleqtrolitSi miRebuli liTonuri an araliTonuri d., romelic 

miiReba gare wyaros – eleqtrodenis moqmedebiT; 

d. eleqtroqimiuri kombinirebuli 

liTonebisa da Senadnobebis zedapirze liTonsa da eleqtrolitSi 

dispersiuli nawilakebis erTdrouli daleqviT miRebuli d.; 

d. emalisa 

araliTonuri, silikaturi produqtebisagan Sedgenili fxvnilis gad-

nobiT an saRebavebiT nakeTobaTa zedapirze dadebiT Sesrulebuli d.; 

d. eroziamedegi 

eroziamedegi masalebis narevisgan Sedgenili d., romelic nakeTobebs 

eleqtroganmuxtvisa da meqanikuri moqmedebisagan icavs; 

d. zesali 

almasis msgavsi sisalis masalisgan Sesrulebuli d., romelic gamo-

irCeva maRali cveTamedegobiT; 

d. kaToduri 

liTonuri d., romelic koroziul garemosTan kaTodia. am d. eleqtro-

duli potenciali dasafar(av)i liTonis potencialTan SedarebiT dadebi-

Tia; 

d. kombinirebuli 

mravalfeniani d., Sedgeba sxvadasxva masalisagan; 

d. kompoziciuri 

d. Sedgeba kompoziciuri masalebisagan da misi daniSnulebaa nake-

Tobis sasurvelTvisebebiani zedapiris miReba; 

d. kondesaciuri 

vakuumSi damfaravi nivTierebis aorTqlebiTa da dasafar(av)i 

nakeTobis zedapirze kondesaciiT miRebuli d.; 

d. metalizaciuri 

nakeTobaze gamdnari liTonis dafrqveviT miRebuli d., magaliTad, 

aluminis d. milis zedapirze; 

d. mxurvalmedegi 

d. mxurvalmedegi masalebiT. misi daniSnulebaa nakeTobaTa maRal-

temperaturuli daJangvisa da koroziisagan dacva; 

d. oqsiduri 

liTonis an Senadnobis dafarva Tavisi an sxva liTon(eb)is oqsid(eb)iT 

anu Jangeul(eb)iT Semdgomi intensiuri Jangvisagan dasacavad; 

d. plazmuri 

d. masalebiT, romlebic plazmur nakadSia plastificirebuli; 

d. fiTxiT 

d. laqsaRebavebiT nakeTobis Rrmulebis Sesavsebad gluvi zedapiris 

miRebis mizniT; 

d. forovani 

d. forovani masalebiT, romelTa daniSnuleba antifriqciuli, bge-

risa da siTboizolaciis Tvisebebis gazrdaa; 



221 
 

d. friqciuli 

xaxunis maRali koeficientis mqone masalebiT d., romlis mizania me-

qanikuri energiis STanTqma, misi Tbur energiaSi gadayvana da Semdgom ga-

remoSi gabneviT mocileba; 

d. qimiuri 

d., romelic xorcieldeba liTonis zedapirze qimiuri reagentis ze-

moqmedebiT; 

d. SezeTviT 

liTonis namzadis zedapirze Sesrulebuli d. xaxunis koeficientis 

sagrZnobi Semcireba; 

d. Semavsebeli 

damcavi Tvisebebis gasaumjobeseblad forebSi organuli an araorga-

nuli nivTierebis SeyvaniT datanili damcavi d.; 

d. cxeli 

gamdnar liTonSi dasafaravi nakeTobis CaZirviT miRebuli d.; 

danayva wmindad  

pudrisa Tu fqvilis miReba fxvieri masalebisagan burTulebiani, Re-

roebiani an badroebiani wisqvilis gamoyenebiT. 

danaSrevi 

liTonis nakeTobebis zedapirze raime nivTierebis an saRebavis erT 

an ramdenime fenad dadeba _ daSreveba. xangrZlivi eqspluataciis Sedegad 

wylis an sxva siTxis milgayvanilobaSi gapoxva. Siga zedapirze xdeba ma-

rilebis gamoyofa da milis Siga zedapirze fenebad dadeba, daSreveba. 

brZmedis airsarinSi aorTqlebuli TuTiis kondensirebis Sedegad warmo-

Sobili d. TandaTanobiT amcirebs milgayvanilobis ganivi kveTis farTobs, 

SeiZleba gamoiwvios Rumlis normaluri svlis Seferxeba da likvidacii-

saTvis avariuli mocdena. 

danaWrovneba 

madnebis koncentratebis fxvnilebiT aglomeraciisas, dagundavebis, 

Secxobis an dabriketebis gziT brZmedis, konverteris, eleqtroRumlis an 

sxva sadnobi agregatebisaTvis naWrovani sakazme masalebis momzadeba. 

maTi gamoyeneba fxvnilovan masalebTan SedarebiT sagrZnoblad aCqarebs 

process. 

danaxSirbadianeba 

1. liTonis an Senadnobis zedapiruli fenis difuziuri gajereba nax-

SirbadiT (ix. cementacia). 

2. naxSirbadSemcveli masaliT Txevad foladSi naxSirbadis Setana. 

Txevadi foladis d-s mimarTaven im SemTxvevaSi, rodesac abazanaSi naxSir-

badis Semcveloba ver uzrunvelyofs dakveTili markis foladis gamodno-

bas mocemuli wminda duRilis normaluri periodis pirobebSi. 

danaxSireba 

1. SeSis an sxva saxeobis myari saTbobis arasruli dawvis Sedegad  

narCenis _ naxSiris miReba, romelic, rogorc sawvavi, farTod gamoiyeneba; 

2. cecxlgamZle masalebis gamowva maRal temperaturaze gadaxurebiT, 

rac iwvevs maTi muSa Tvisebebis gauaresebas. 

danergva 

ama Tu im warmoebis teqnologiur procesSi mecnierul-kvleviTi da 
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eqsperimentuli Sedegis _ axali masalis, meTodis, manqana-iaraRisa da sxva 

siaxleTa gamoyeneba gamogonebis an sasargeblo modelis saxiT, romelsac 

moaqvs teqnikuri progresi da ekonomikuri efeqti. 

daniSvna 

naglinis zedapirze raime sididis parametris mniSvnelobis daRdas-

ma, romelic gansazRvravs nadnobis nomers, foladis markas, profilisa 

da sasaqonlo produqciis sxva niSnebs, maxasiaTeblebs, standartiT gaT-

valiswinebul monacemebs. 

dapaketeba jarTisa 

meoreuli liTonuri msubuqwoniani masalebis (liTonis burbuSela, 

tvifvris narCenebi, furclovani rkina da sxv.) moculobis Semcireba pake-

tebad dawnexiT  maTi. ix. paketi. 

daproeqtebis avtomatizebuli sistema 

maTematikuri da teqnikuri saSualebebis kompleqsi daproeqtebis pro-

cesis avtomatizaciisaTvis, gansazRvruli adamianis monawileobiT. dapro-

eqtebis avtomatizebuli sistema Sedgeba maTematikuri uzrunvelyofisa da 

teqnikuri aRWurvilobisagan. maTematikuri uzrunvelyofa aris gare da Si-

ga. gare maTematikuri uzrunvelyofa moicavs sistemasTan urTierTobis 

programul saSualebebs: sawyisi informaciis warmodgenis enas, informa-

ciuli sistemis Sevsebis saSualebebs, avtomatizebuli sistemis marTvis 

enas, raTa vawarmooT dialogi „adamiani-manqana“. Siga maTematikuri uzrun-

velyofa moicavs operaciul sistemas, programul uzrunvelyofas dap-

roeqtebis ZiriTadi amocanebis gadawyvetis procedurebisTvis da infor-

maciis sistemas. sistemis teqnikur aRWurvilobaSi Sedis centraluri ga-

momTvleli manqana da sxva saSualebebi, romelTa daxmarebiT adamiani gav-

lenas axdens daproeqtebis procesze. 

daprofileba 

1. martivi formis namzadisagan glinviT an adidviT rTuli formis 

ganivi kveTis liTonis nakeTobebis miReba; 

2. zolis profilsaRunav dganze damuSaveba sxvadasxva formis misa-

Rebad; 

3. glinvis procesSi, deformaciis kompensirebis mizniT furcelsag-

linavi dganis glinebis kasrisadmi amoburcvis an gaRunvis (CaRunvis) mi-

niWeba. 

(da)Jangva 

1. myari an Txevadi liTonebisa da Senadnobebis JangbadTan urTier-

Tqmedebis procesi; 

2. atomis, molekulis, ionis mier eleqtronebis gacemis Sedegad da-

Jangvis  xarisxis gazrda; 

d. anoduri 

liTonis zedapirze araliTonuri, araorganuli danafaris miRebis 

eleqtroqimiuri meTodi, romelic procesis mimdinareobaSi anodis rols 

asrulebs; 

d. meoreuli 

Rumlidan Txevadi liTonis gamoSvebis, Camosxmis da kristalizaci-

is procesSi atmosferuli Jangbadis zemoqmedebiT ganxorcielebuli d.; 
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d. seleqciuri 

Txevadi liTonis calkeuli elementebis regulirebadi d. 

d. SerCeviTi _ ixileT d. seleqciuri. 

darbileba _ ixileT garbileba. 

dargTaSorisi balansi (intersectoral balance) 
dargebs Soris sameurneo kavSirebis amsaxveli ekonomikur-maTematiku-

ri modeli _ `produqciis warmoebisa da ganawilebis  balansi~. dgeba ro-

gorc fuladi, ise naturaluri maCveneblebis mixedviT. ZiriTadia mTliani 

da pirdapiri danaxarjebis  koeficientebis maCveneblebi. Tanamedrove sa-

bazro ekonomikaSi mas danaxarjebis gamoSveba ewodeba. 

dariSxani 

(As), elementebis perioduli sistemis V jgufis elementi; misi ato-

muri nomeria 33, atomuri masa _ 74,9216; ruxi foladisferi kristali, Sed-

geba erTi mdgradi izotopisagan 75As. d-s bunebrivi naerTebi gogirdTan 

(As2S3, As4S4) cnobilia Zveli droidan. qimiuri elementebis siaSi d. 1789 

wels Seitana a. lavuaziem. dedamiwis qerqSi misi saSualo Semcvelobaa 

1,7·10-4%. As-is mravali mineralidan (~180) ZiriTadi samrewvelo mniSvnelo-

bisaa marto arsenopiriti _ FeAsS (dariSxanis madani). d-s aqvs ramdenime 
alotropiuli modifikacia. Cveulebriv pirobebSi yvelaze mdgradia e. w. 

liTonuri an ruxi As (α-As) _ myife kristaluri masa γ=5,72 g/sm3 simkvri-
viT (20 OC-ze). d. 615 0C-ze orTqldeba gadnobis gareSe, dnobis temperatu-

ra (hermentul milakSi wnevis qveS) Seadgens 8170C-s. d-is orTqlis konden-

saciis dros haerze swrafi gacivebisas warmoiqmneba γ=1,97 g/sm3 simkvrivis 
yviTeli, gamWvirvale, cvilismagvari rbili AS-is kristalebi. cnobilia aseve 

minismagvari amorfuli modifikacia _ Savi da mura As, romelic 200 0C-ze 
gaxurebisas ruxdeba. mrewvelobaSi d. miiReba dariSxanis almadnis gaxu-

rebiT da daSlis Sedegad _ FeAsS = FeS + As an iSviaTad, d-is madnebis dam-

Jangavi gamowviT iReben As2O3-s, romelsac Semdeg aRadgenen dariSxanamde 

koqsis an xis naxSiris zemoqmedebiT. d-s iyeneben zogierTi sastambo Senad-

nobisa da babitebis malegireblad. magaliTad, spilenZis an tyviis Senad-

nobis warmoebaSi, safantis damzadebisas da sxv. d. gamoiyeneba naxevargam-

tarebis komponentad, lazerebis, mzis batareebis, diodebis, displeebis war-

moebaSi, farTod gamoiyeneba medicinaSi sxvadasxva preparatis dasamzadeb-

lad. d. da misi SenaerTebi Zlieri momwamlavi nivTierebebia. 

dartyma-brunviTi burRva 

burRvis saxeoba, rodesac qanis daSla xorcieldeba uwyvetad mbru-

navi mrRvevi instrumentiT dartymebis miyenebis gziT. 

dartymiT-bagiriani saburRi Carxi 

saurRi Carxi, romelic gamoiyeneba nebismieri simagris qviSrob qaneb-

Si sadazvervo WaburRilebis 300 m siRrmemde burRvisas. 

dartymiTi burRva 

burRvis saxeoba, romelic iTvaliswinebs qanis rRvevas WaburRilis 

sangrevze saburRi iaraRis dartymebis zemoqmedebis Sedegad. gamoiyeneba Zi-

riTadad rbil da fxvier danaleq qanebSi, didi diametris (150-1500 mm) da 

150 metramde sigrZis daxrili WaburRilebis burRvisaTvis miwisqveSa samTo 

gvirabebis gakveTisas. emyareba muSa tvirTmzidi organos rxeviT moZraobas 
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da xorcieldeba tvirTis gadasatanad horizontaluri, daxrili da verti-

kaluri mimarTulebiT. 

dartymiTi kondensatoruli SeduReba 

kondensatoruli SeduReba, romelic gamoiyeneba mcire kveTis deta-

lebis pirapira SeduRebisaTvis. damuxtuli kondensatoris Semonafeni mi-

erTebulia uSualod SesaduRebel detalTan. erTi detali xistadaa damag-

rebuli, xolo meore gadaadgildeba uZravi detalisaken da ecema mas. Seja-

xebis win warmoiqmneba mZlavri rkaluri ganmuxtva, romelic adnobs deta-

lebis torsebs da aduRebs maT erTmaneTTan. 

dasazveri gvirabebi 

sasargebo wiaRiseulis dazvervisa da ZiebisaTvis dedamiwis qerqis 

siRrmeSi gayvanili gvirabebi. d. g. iyofa gamxsnel da saeqspluatacio gvi-

rabebad. 

dasaltva 

koSkura nagebobis _ brZmedis, bovis, cicxvisa da sxva cilindrul 

Tu konusur konstruqciaze saltis SemoWera daduRebiT, qanCebis moWeriT, 

damoqlonebiTa da sxva meTodiT. d-is mizania nagebobis garsacmisaTvis 

mdgradobis miniWeba. 

(da)samati anu misarTi _ ixileT damateba. 

dasawyobeba 

Semoziduli koncentratebis ganlageba markebis mixedviT calkeul 

Takarebad (Stabelebad) Tu wyoburebad koqsqimiuri da brZmedis saamqro-

ebis samadne ezoebSi. d. jojgina greiferuli amweebis daxmarebiT xdeba. 

d. madnebis koncentratebis Sedgenilobis gasaSualoebis ZiriTadi pirobaa, 

rac uzrunvelyofs brZmedis procesis Seuferxebel warmarTvas. 

daserva anu CaWra 

milnamzadis sasurveli zomis nawilebad dayofis mizniT mis zedapir-

ze Zabvis koncentratoris Sesaqmnelad airaluri an plazmuri sanTuriT 

10-15 mm siRrmis naWdevis amoWra, ris Semdegac namzads gatexiT anawevreben 

vertikaluri an horizontaluri hidravlikuri wnexiT, romelzec namzadi 

ise Tavsdeba, rom koncentratori _ naseri anu CanaWeri iyos wnexis danis 

mopirdapire mxares, rac aadvilebs liTonis gatexas. 

dasveleba _ ixileT dalboba. 

dasiliciumeba 

qimiur-Termuli damuSavebis erT-erTi saxe _ siliciumSemcveli fxvni-

lebis, airebisa da siTxeebis garemoSi moTavsebuli liTonisa Tu Senad-

nobis nakeTobis zedapiris gajereba siliciumiT, rac aumjobesebs koro-

ziamedegobas, mxurvalmedegobas, cveTamedegobas da zrdis sisales. 

daskdoma koroziuli 

liTonis rRveva nimuSze moqmedi gamWimavi ZalebiT koroziul garemo-

Si, umetes SemTxvevaSi lokalizebulad _ marcvlebis an fazebis sazRvrebze. 

dasma 

nimuSis simaRlis Semcireba dartymiT, risTvisac iyeneben pnevmat(ik)ur 

uros. 
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datenianeba _ ixileT danamva. 

datvirTva 

1. eleqtruli _ wredSi CarTuli momxmareblis jamuri eleqtruli 

simZlavre, rac transformaciis danakargebis gaTvaliswinebiT ar unda aRe-

matebodes eleqtroenergiis wyaros jamur simZlavres; 

2. samSeneblo meqanikaSi arsebuli d. Zalovani moqmedebaa, romelic 

iwvevs SenobaTa da nagebobaTa konstruqciebis daZabulobaTa cvlilebas. 

moqmedebis drois mixedviT ganarCeven dinamikur da statikur d-s, sxeulze 

Zalis modebis xasiaTis mixedviT _ Seyursulsa da ganawilebuls. Seyursu-

li moqmedebs erT wertilSi, xolo ganawilebuli _ garkveul  farTobze; 

3. liTonis an sxva masalis nimuSze modebuli d. sxvadasxva xasiaTi-

Ta da meTodiT moqmedi datvirTvaa; 

d. dinamikuri 

Zalis myisieri gazrda dartymisas; 

d. daRlilobiTi xisti 

cikluri d., xasiaTdeba deformaciis amplitudis mudmivi sididiT; 

d. madnuri 

brZmedis kazmSi rkinismadniani masalebis _ aglomeratisa da gunde-

bis (gamotanili mtvris gamoklebiT) masis fardoba saTbobis _ koqsis ma-

sasTan. is daaxloebiT 3...4-is farglebSi meryeobs. 

d. monotonuri 

uwyvetad, niSnis Seucvlelad moqmedi d.; 

d. perioduli 

perioduli cvalebadobiT moqmedi d.; 

d. rbili daRlilobiTi 

cikluri d. xasiaTdeba mocemuli mudmivi amplitudiT; 

d. regularuli 

gamocdis an eqspluataciis ganmavlobaSi perioduli cvalebadobiT 

daZabulobaTa ciklis parametrebis mudmivobisas moqmedi d.; 

d. (si)Tburi 

saTbobis qimiuri siTbos raodenoba, romelic Rumels drois erTe-

ulSi gadaecema. 

d. statikuri 

monotonurad, mcire siCqariT moqmedi d.; 

d. cikluri 

Zala minimaluri mniSvnelobidan TandaTanobiT izrdeba maqsimalu-

ramde, Semdeg ki aseve TandaTanobiT mcirdeba minimaluramde da es cvli-

lebebi meordeba garkveuli periodulobiT. cikluri d. mxolod cvladia 

Tu misi minimumi da maqsimumi erTi niSnisaa da niSancvladia, Tu sxvadas-

xva niSnisaa; 

datkepna _ ixileT dabekna. 

datotvili _ ixileT dendriti. 

daucerebeli nakeri 

nawiburebis winaswari dacerebis gareSe Sesrulebuli SenaduRi na-

keri. 

dafa saadidvo 

saadidvo dganis erT-erTi mniSvnelovani detali, romelSic magrde-

ba Tvalakebi, e. w. filerebi. s. d. sqelfurclovani namzadis saxiT Cveu-
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lebrivi xarisxis sakonstruqcio foladisagan CamosxmiT an WedviT mzad-

deba. 

dafaruli eleqtrodiT SeduReba 

eleqtrorkaluri SeduReba Semogozili eleqtrodebis gamoyenebiT. 

Semogozili eleqtrodiT SeduReba SenaduR nakers icavs daJangvisa da 

daazotebisagan. 

dafluseba 

1. Txevadi liTonebis komponentebis widaSi gadasvla da qimiur naer-

Tebad SekavSireba, magaliTad, mavne minarevebis _ gogirdisa da fosforis 

SekavSireba widaSi mdgrad qimiur naerTebad (ix. gaugogirdoeba da gaufos-

foroeba). 

2. fuZianobis gazrdis mizniT aglomeratis Secxobis procesSi kir-

qvis an kiris damateba brZmedis an martenis fuZe procesSi (ix. flusebi). 

dafraqcieba 

fxvieri masalebis gacxavebis (gacris) gziT sxvadasxva zomis naWre-

bis fraqciebad dayofa. ix. fraqciebi. 

dafuWvili _ ixileT gunda rkina da pudlingis procesi. 

dafqva 

myari masalebis (liTonebis, Senadnobebis, cecxlgamZleebis da sxv.) 

mcire zomis, pudris msgavs fraqciebad danaWrovnebis procesi, rasac ax-

orcieleben burTulebian an diskoian wisqvilebSi. 

dafqva wmindad _ ixileT danayva wmindad. 

daqaneba 

danadgarebis, mowyobilobebis da Rumlebis samSeneblo konstruqci-

uli nawilis daxra horizontisadmi raime kuTxiT. magaliTad, martenis Rum-

lis ukana kedlis, ferdoebis, frqvevanis d. abazanis zedapirisadmi da sxv. 

daqucmaceba teqnikaSi 

myari masalis wvrilad msxvreva (<5 mm). ZiriTadi aparatia wisqvili. 

daqucmacebas iyeneben samTo, metalurgiul da sxva sawarmoebSi. 

daRi 

liTonproduqciis daxasiaTebisaTvis standartiT gaTvaliswinebuli 

monacemebis amotvifvra naglinis zedapirze, rac sruldeba xeliT an spe-

cialuri xelsawyoTi da aRniSnavs naglinis, sinjis an sxva nakeTobis 

zomas, wonas, markasa Tu sxva monacemebs. 

daRliloba liTonisa 

Zabvebis da deformaciebis cikluri cvalebadobis Sedegad masalis 

mTlianobis, struqturisa da Tvisebebis TandaTanobiTi gauareseba, rac mis 

rRvevas iwvevs. arsebobs ramdenime saxis d.: 

d. dartymiTi 

cikluri moqmedebis dartymiTi datvirTvebiT gamowveuli d.; 

d. kontaqturi 

d., romlis dros dazianebebis dagroveba an rRveva xdeba cvladi kon-

taqturi Zabvebis zemoqmedebiT; 

d. koroziuli 

d., gamowveuli cikluri datvirTvebisa da koroziuli garemos 
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erTdrouli moqmedebiT; 

d. mcirecikluri 

d., romlis dros dazianebaTa dagroveba an rRveva xdeba drekad-plas-

tikuri deformirebis pirobebSi (rogorc wesi, ciklTa raodenoba naklebia 

10-100 aTasze). 

dayalibeba 

1. fxvnilisagan garkveuli formis sxeulis miReba dawnexiT (ix. daw-

nexa); 

2. kvarcis qviSebisa da Tixamiwis Semcveli narevisagan erTjeradi sam-

sxmelo yalibebisa da kopebis damzadebis teqnologiuri procesi (ix. yali-

boba); 

3. namzadisagan sasurveli formis naxevarfabrikatis miRebis teqnolo-

giuri operacia, mag., uwyveti zolisagan SenaduRi milebisaTvis cilindru-

li an profiluri milnamzadis miReba. 

d. uwyveti 

uwyveti zolis gadaadgilebisas TanamimdevrobiT ganlagebul hori-

zontalur da vertikalur sayalibe glinebSi SenaduRi milebisaTvis mil-

namzadis miReba; 

d. Slikeruli 

Slikerebis Camosxma forovan yalibebSi Txevadi fazis Semdgomi mo-

cilebiT, yalibis kedlebis mier misi STanTqma an specialuri fxvnilis 

dayra da misi Secxoba (ix. Slikeri); 

d. winaswari 

wnexze furclebisagan U-s magvari namzadis winaswari miReba; 

d.  wnexiTi 

swornakeriani milebis dasamzadeblad furclebis winaswari da sabo-

loo d. milnamzadad wnexebze. 

dayeneba _ ixileT dadgma. 

dayeneba cdisa 

laboratoriuli an sawarmoo masStabiT momzadebuli da Catarebuli 

eqsperimenti teqnologiuri procesebis kvlevisa da daxvewis mizniT, agreT-

ve liTonproduqciis an sawyisi masalebis Tvisebebis Sesaswavlad. 

dayvana 

1. foladis dnobis erT-erTi stadia, aerTianebs madnur duRils, wmin-

da duRilsa da ganJangvas. dayvanisas xorcieldeba teqnologiuri xerxebi-

sa da operaciebis kompleqsi, romelTa mizania mocemuli qimiuri Sedgeni-

lobis  foladis miReba. es stadia bevrad gansazRvravs miRebuli fola-

dis xarisxs; 

2. meqanikuri damuSavebis saboloo operacia namzadisgan zusti zomis 

nakeTobis misaRebad. 

dayovneba 

foladis, Senadnobebisa da sxva masalebis gansazRvrul fizikur da 

qimiur pirobebSi yofnis dro. magaliTad, zodebis gaglinvis win gaxure-

bis temperaturis miRwevis Semdeg maTi d. teqnologiuri debulebiT gan-

sazRvruli droiT, Txevadi foladis d. cicxvSi Camosxmis win, liTonuri 

nakeTobebis d. maTi Termuli damuSavebisas da sxv. 

dayrdnobiT SeduReba _ ixileT dabjeniT SeduReba. 
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daSla 

gadajerebuli myari xsnaris Sedgenilobis an erTgvarovnebis Secvla, 

rasac Tan sdevs axali kristalebis an fazis warmoqmna. 

d. erTfazovani uwyveti 

gadajerebuli myari xsnaris d., romlis drosac matricidan uwyvetad 

gamoiyofa Warbi komponenti da misi Sedgeniloba wonasworuls uaxlovdeba; 

d. zonuri 

d., romelsac Tan sdevs klasterebis warmoqmna; 

d. Tanabari 

uwyveti d., romelic erTdroulad xorcieldeba marcvlis moculo-

baSi, Sedegad marcvlis moculobaSiwarmoiqmneba daSlis produqtebis Ta-

nabari ganawileba; 

d. lokalizebuli 

uwyveti d., romlis drosac daSlis produqtebi liTonis struqtura-

Si Tavs iyrian sxvadasxva adgilas _ Cveulebrivad marcvlebisa da submar-

cvlebis sazRvrebze, ris Sedegadac moculobaSi warmoiqmneba gamonayofTa 

araTanabari ganawileba; 

d. orfaziani 

gadajerebuli myari xsnaris d., romlis dros matricis gaRaribeba 

Warbi komponentisgan xdeba mcire moculobiT da gamonayofTa garSemo aRi-

niSneba sxvadasxva koncentraciis mqone ori myari xsnaris Tanaarseboba. 

d. saerTo _ ixileT d. Tanabari; 

d. spinodaluri _ gadajerebuli myari xsnaris d. or myar xsnarad, 

romlebic izomorfulia sawyisi xsnarisadmi, magram gansxvavdeba rogorc 

erTmaneTisagan, ise sawyisi xsnarisgan Sedgenilobis mixedviT; 

d. fazuri 

mas Tan axlavs axali fazebis warmoqmna; 

d. wyvetili 

gadajerebuli myari xsnaris d., romelic matricidan ori fazis kris-

talebisgan erTdrouli Casaxvisa da koloniebis kooperatiuli zrdiT 

xdeba, Tu erT-erTi matrica izomorfulia, magram misgan gansxvavdeba ga-

wonasworebuli SedgenilobiT. matricis (budis) da misdami izomorfuli 

fazis sazRvarze warmoiqmneba koncentraciis mkveTri cvlileba. 

daSvebiT SeduReba 

avtomaturi rkaluri SeduReba qveda mdebareobaSi (pirapira, kuTxu-

ri, navuri), romlis drosac nakeris gaswvrivi RerZi horizontalur sib-

rtyesTan qmnis ramdenimegradusian kuTxes da saSemduReblo abazana gada-

adgildeba zevidan qveviT. am dros saSemduReblo abazanis rkalidan Txe-

vadi liTonis gamodineba gavlenas axdens Cadnobis formaze, amcirebs mis 

siRrmes da zrdis siganes (Cadnobis formaze analogiur zemoqmedebas ax-

dens eleqtrodis daxris kuTxe kuTxiT win SeduRebisas). es wesi ZiriTa-

dad gamoiyeneba flusis qveS SeduRebisas. 

daSla 

nakeTobis gancalkeveba detalebad da (an) saamwyobo erTeulebad. 

daSla Sreebad 

igivea, rac ganSreveba. ix. ganSreveba. 

daStabeleba _ ixileT daTakar(av)eba. 
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(da)Stampva _ ixileT tvifvra. 

daSxefbetoni 

daSxefeba (torkretireba) gamoiyeneba vertikalur, daxril da hori-

zontalur gvirabebSi, mkvrivi, wyalgaumtari damcavi Sris misaRebad, ris-

Tvisac qviSacementis wyalxsnaris erT an ramdenime Sred naSxef zedapirs 

gamoiyeneben. 

daClungeba _ ixileT dablagveba. 

dacema 

raime teqnologiuri procesis parametrebis (wnevis, temperaturis da 

sxv.), liTonproduqciis xarisxis meqanikuri Tvisebebisa da sxva maCveneb-

lebis mkveTri Semcireba, gauareseba. magaliTad, liTonis xarisxis dace-

ma, warmoebis dacema, gravitaciiT gamowveuli raime sxeulis dacema-var-

dna da sxv. 

dacentreba 

milnamzadis gaWolvis win mis wina torsul zedapirze samarTulis 

damcentrebeli Rrmulis aRniSvna (gakeTeba). 

dacva 

liTonis nakeTobaTa koroziamedegobis amaRleba sxvadasxva xerxiT, 

romelTagan gavrcelebulia: 

d. anoduri 

koroziisagan liTonebis eleqtroqimiuri dacva, romlis drosac da-

sacavi nakeToba anods warmoadgens; 

d. gamoSrobiTi 

liTonebis koroziisagan dacvis meTodi, romlis drosac dasacav na-

keTobas aTavseben gamomSrali haeriT an inertuli airiT Sevsebul herme-

tulad daxurul moculobaSi; 

d. denis gatarebiT 

liTonebis eleqtroqimiuri d., romlis dros denis miwodeba gareSe 

wyarodan xorcieldeba; 

d. droebiTi 

liTonebis da maTi nakeTobebis koroziisgan dacva maTi damzadebis, 

Senaxvisa da transportirebis dros; 

d. eleqtroqimiuri 

koroziisgan dacva koroziuli potencialis regulirebiT im deniT, 

romelsac gamoimuSavebs an awodebs damxmare eleqtrodi; 

d. kaToduri 

liTonebis koroziisgan eleqtroqimiuri dacva, romlis ganxorcie-

lebisas dasacveli nakeToba kaTods warmoadgens; 

d. operaciebSoriso 

liTonis nakeTobaTa koroziisgan dacva, gamowveuli sawarmoSi teq-

nologiuri ciklis safexurebze atmosferuli zemoqmedebiT maTi gadace-

misas; 

d. proteqtoruli 

koroziisgan dacva, romlis dros dasacavi obieqti _ nakeToba uSua-

lod an gamtaris daxmarebiT ufro aqtiur liTons _ proteqtors uerTdeba. 

dacianeba 

1. madnebidan oqrosa da vercxlis amoRebis meTodi cianis tuteebis 
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xsnarebSi maTi seleqtiuri gaxsniT; 

2. foladis qimiur-Termuli damuSaveba misi zedapiris erTdrouli 

gajerebiT naxSirbadiTa da azotiT cianuri marilebis Semcvel nadnobSi. 

d. mizania foladis nakeTobaTa cveTamedegobis amaRleba. gavrcelebulia, 

agreTve, d. airovani da mSrali meTodebi. 

dacileba 

eleqtrodebis an saqSenebis dacileba erTmaneTisagan. 

dacoba 

1. foladis (agreTve Tujisa da sxva liTonis) gamosaSvebi xvrelis 

cecxlgamZle fxvnilebiT an masiT daketva, datkepniT amovseba. am operaci-

as asruleben xeliT an meqanizmiT. 

2. Spuris (WaburRilis) muxtebisagan Tavisufali sivrcis Sevseba in-

ertuli masaliT. dacobis Sedegad miiRweva afeTqebis produqtebis Caket-

va da afeTqebis moqmedebis margi qmedebis koeficientis gazrda. 

daZveleba _ ixileT dabereba. 

daZveleba liTonisa 

1. oTaxis temperaturis pirobebSi xangrZlivi dayovnebisas an gaxu-

rebis pirobebSi gadajerebuli myari xsnaris daSlis Sedegad liTonebi-

sa da Senadnobebis struqturisa da Tvisebebis Secvla. aseTive gardaqmne-

bi SeiZleba ganxorcieldes sxva metastabiluri fazebis daSliT; 
2. liTonebisa da Senadnobebis Termuli damuSaveba, rac xorcielde-

ba maRali an oTaxis temperaturebis pirobebSi izoTermuli dayovnebiT. 

aseTi damuSaveba iwvevs simtkicis da sisalis gadidebas plastikurobisa 

da dartymiTi siblantis erTdrouli SemcirebiT; 

d. arasruli 

xelovnuri d., romelic xorcieldeba dabali temperaturis an Semok-

lebuli dayovnebis pirobebSi, uzrunvelyofs simtkicis gazrdas plasti-

kurobis sakmao donis SenarCunebiT; 

d. bunebrivi 

d., romelic mimdinareobs oTaxis temperaturaze; 

d. ganmamtkicebeli 

1. zonuri an fazuri d., iwvevs daSlis produqtebis simkvrivis gaz-

rdas an zonebis gamsxvilebas; 

2. d., romlis Sedegad miiRweva Senadnobis maqsimaluri simtkice; 

d. Zabvis qveS 

xorcieldeba gareSe datvirTvis moqmedebiT, roca Zabvebi denadobis 

zRvarze naklebia, ris Sedegadac warmoqmnil gamonayofTa orientacia da 

forma gansxvavdeba datvirTvis modebis gareSe warmoqmnil gamonayofTa 

formisa da orientaciisagan; 

d. dinamikuri _ ix. Zabvis qveS d.; 

d. deformaciuli 

xorcieldeba plastikuri deformaciis procesSi an mis Semdeg mina-

revi atomebis urTierTqmedebiT kristaluri gisosis defeqtebTan, romle-

bic plastikuri deformaciis Sedegad warmoiqmneba; 

d. zonuri 

1. d., romlis dros gadajerebuli myari xsnaris daSla klasterebis 

warmoqmnis xarjze xdeba; 

2. d., romelic xorcieldeba dadablebuli, homologiuri temperatu-
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ris pirobebSi da Tan zonuri daSla axlavs; 

d. koagulaciuri _ ix. ganumtkicebeli d.; 

d. magnituri 

Senadnobis magnituri Tvisebebis an mudmivi magnitebis maxasiaTeble-

bis Secvla droisgan damokidebulebiT, rac dakavSirebulia gadajerebuli 

myari xsnaris daSlasTan an sxva struqturul gardaqmnebTan; 

magnituri da eleqtruli veliT d. 

1. d. wvril, Txel liTonsa an amorful afskebSi, rac Zlieri magni-

turi an eleqtruli velebis moqmedebiT maTi struqturis an fizikuri 

Tvisebebis cvlilebiT gamoixateba; 

d. mastabilizebeli 

d. maRali temperaturis pirobebSi didi dayovnebiT axorcieleben. 

aseTi d. nakeTobis Tvisebebis da zomebis stabilizacias uzrunvelyofs. 

d. ormagi _ ixileT orsafexuriani d.; 

d. orsafexuriani 

d. dasawyisSi erT temperaturaze, xolo Semdeg sxva, ufro maRal tem-

peraturaze axorcieleben fuZeSi gamonayofTa maRali simkvrivisa da ga-

nawilebis erTgvarovnebis misaRwevad; 

d. polimeruli danafrebis 

drois ganmavlobaSi meqanikuri da qimiuri relaqsaciis, agreTve, ga-

remosa da liTonis urTierTqmedebis gamo polimeruli danafarebis 

Tvisebebis Seuqcevadi Secvla; 

d. safexurebiani 

xelovnuri d., xorcieldeba ramdenime safexurad, romelTagan TiTo-

euli izoTermuli dayovnebis Tavisi temperaturiT xasiaTdeba, rac xels 

uwyobs maRali saeqspluatacio Tvisebebis mqone ufro Tanabari, erTgva-

rovani struqturis miRebas; 

d. sruli 

xelovnuri d., misi temperatura da dayovnebis xangrZlivoba Senadno-

bis maqsimaluri simtkicis miRebas uzrunvelyofen. 

d. fazuri 

1. d., romlis ganxorcielebisas gadajerebuli myari xsnaris daSla 

saSualedo an stabiluri fazis gamonayofTa warmoqmniT mimdinareobs; 

2. d. fazuri daSliT maRali homologiuri temperaturebis pirobebSi 

xorcieldeba; 

d. wrTobis gareSe 

d. cxeli sxmulis an namzadis wneviT damuSavebiT daCqarebuli gaci-

vebis damTavrebisTanave xorcieldeba. 

daweva _ ixileT dacema. 

dawvna-moqsova 

specialuri samarjvis an meqanizmis _ dazgis daxmarebiT mavTulis 

badis damzadeba _ moqsova. 

dawnexa 

1. calkeul saeleqtrodo Reroebze eleqtrodis Semosagozi wnexiT 

danafaris dadebis wesi. Semosagozi masa gamoiwneva mrgvali filtridan. 

2. (da)wnexa _ ix. wnexi. 
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dawynareba _ ixileT damSvideba. 

daWirxvna duRabisa 

satamponaJe samuSaoebSi Semavali erT-erTi operacia. am SemTxvevaSi, 

sacementacio tumboebis meSveobiT, qanis sicarieleebisa da napralebis 

Sevseba xdeba qviSa-cementis xsnariT. 

daWra 

naglinis (mag. milnamzadis) garkveuli dakveTis Sesabamis zomebad 

daWra, amasTan namzadis sigrZem unda uzrunvelyos misi Semdgomi unarCe-

no gamoyeneba. d. mizania winaswari gaangariSebebis safuZvelze liTonis 

danakargebis minimumamde dayvana. 

daWuWyianeba liTonisa 

Txevad liTonSi egzogenuri warmoSobis minarevebis moxvedra cecx-

lgamZle masalebidan, feroSenadnobebidan da sxv. 

Txevad liTonSi, garda egzogenuri CanarTebisa, gvxvdeba endogenuri 

araliTonuri CanarTebi, romelTa wyaro liTonSi Jangva-aRdgenis 

maRaltemperaturul pirobebSi mimdinare procesebis reaqciebia. 

d. iwvevs liTonis fizikuri, meqanikuri da saeqspluatacio Tvisebe-

bis gauaresebas. amitom metalurgiuli gadamuSavebis yvela safexuri 

iTvaliswinebs araliTonuri, maT Soris airovani CanarTebis Semcvelobis 

maqsimalur Semcirebas. 

daxarisxeba 

1. madnebis gamdidrebis pirveladi procesi, romelic iTvaliswinebs 

dasaxarisxebeli madnis masidan didi zomis naWrebis amoRebas; 

2. naglinis d. zomebis, profilis, Tvisebebis markis da sxva niSnebis 

mixedviT xdeba. 

madnis koncentratebis, naxSirebis, naglinis da sxva masalebis miRe-

bisa da gantvirTvis Semdeg saWiroa maTi daxarisxeba. 

daxrili gvirabi 

daxrili gvirabebi gahyavT rogorc fuW qanebSi, ise sasargeblo na-

marxis fenaSi. daxril gvirabebs miekuTvneba: qanobi, bremsbergi, Suro, 

daxrili Wauri. 

daxrili eleqtrodiT SeduReba 

liTonis eleqtrodiT SeduReba, romlis drosac rkalis zonaSi xde-

ba xarisxovani danafariani eleqtrodis TviTmiwodeba. eleqtrodis qveda 

bolo danafaris gamomavali piriT eyrdnoba nakeTobas, zemo nawili Camag-

rebulia specialur mcocav eleqtrodsaWerze. Cadnobisas eleqtrodi ga-

daadgildeba SeduRebis xazis gaswvriv Tavisi Tavis paralelurad. nakeris 

kveTi regulirdeba eleqtrodis daxris kuTxis cvalebadobiT. 

daxrili Wauris piris samagri 

daxrili Wauris piris gayvana Ria Txrilis gayvanis meSveobiT dax-

rili Wauris piris samagri (Wauris analogiurad) gvirgvinisebri sayrdeni 

rgolis mowyobiT xdeba. daxrili Wauris piris portaluri nawili 

saguldagulod unda iyos gamagrebuli. 

degazacia _ ixileT gauairoeba. 

deviaciis kuTxe 

simis gadaxra mimmarTveli Skivis sibrtyidan. didi mniSvneloba aqvs 
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danadgaris usafrTxo muSaobisaTvis. 

deiteriumi 

mZime wyalbadi _ wyalbadis stabiluri izotopi masuri ricxviT 2; 

deiteriumis naerTi JangbadTan iZleva mZime wyals. 

demontaJi 

nakeTobis an misi Semadgeneli nawilebis moxsna dayenebis adgilidan. 

dempfireba 

dinamikur sistemebSi rxevebis Caqroba energiis gabneviT an specialu-

ri mamSvideblis (dempferis) gamoyenebiT. 

denebi fukosi 

frangi fizikosis (1819-1868 ww) J. fukos saxelis mixedviT grigaluri 

wriuli denebis saxelwodeba, romelic gamtarSi  gamWoli magnituri ve-

lebis cvlilebis Sedegad inducirdeba liTonis sxeulSi.  masSi warmoq-

mnili grigaluri denebi joul-lencis kanonis Tanaxmad, iwvevs mis gaxu-

rebas. am movlenazea dafuZnebuli induqciuri foladsadnobi Rumlebis 

da Termuli damuSavebis danadgarebis gaxurebis procesebi. ix. induqciu-

ri Rumeli. 

denTi 

mravalkomponentiani myari feTqebadi masa. iwvis Tanamimdevrul Sree-

bad garemodan Jagbadis moxmarebis gareSe. gamoyofs didi raodenobiT ga-

zebs da siTbur energias. miekuTneba mtyorcni feTqebadi nivTierebebis 

jgufs. cecxlgamtar zonrebSi iyeneben 77 % kaliumis nitratis (KNO3), 12 
% gogirdis (S) da 11 % xis naxSiris narevs. 

denis eleqtromanqanuri gardamqmneli 

eleqtruli manqana an agregati, romelic Sedgeba denis saxeobis, 

Zabvis, fazaTa ricxvis an sixSiris gardamqmneli ori, an meti manqanisgan. 

densitometria 

Txevadi da myari sxeulebis simkvrivis gansazRvris meTodebis erTob-

lioba. magaliTad, siTxis simkvrives zomaven areometris CaZirvis mixedviT 

gamosacdel siTxeSi. warmoebaSi iyeneben gansazRvruli moculobis siTxis 

awonis meTods. 

densitometri 

foto da metalografiuli meTodiT rentgenstruqturuli kvlevisas 

SuqSTamnTqmeli garemos optikuri simkvrivis sazomi mowyobiloba. 

denudaciis bazisi 

done, sadac wydeba qviuri an Txevadi masalis gadaadgileba (magali-

Tad, ferdobis farglebSi). 

depasivatori ix. pasivacia. 

depasivacia 

am meTodis sawinaaRmdego RonisZiebaa raime nivTierebis moqmedebiT  

liTonebis zedapiridan inertuli nivTierebebis fenis _ afskis mocileba. 

depo cicxvebisa 

brZmedis saamqros ganyofileba, sadac xdeba cicxvebis liTonkon-
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struqciis, garemos da amonagis kapitaluri da mimdinare remonti, brZme-

dis xrelis dasaketi masis momzadeba da sxva. 

depolarizatori 

eleqtrodis depolarizaciis gamomwvevi nivTiereba. 

depolarizacia 

galvanuri elementebis muSaobisas da eleqtrolizis dros eleqtro-

debis polarizaciis Semcireba an mTlianad mospoba. ix. polarizacia. 

depresori 

reagenti an preparati, romelic axSobs raime process (magaliTad, 

flotaciuri reagenti) an amcirebs raime mineralis gamoyofis process. 

derivatografi 

xelsawyo, romelic erTdroulad  Termul da Termul-gravimetriul 

analizebs asrulebs. 

der-procesi 

saTbobis konversiiT rkinis miRebis pirdapiri procesi koSkura Ru-

melSi naxSirisa da eleqtroenergiis gamoyenebiT (procesebi `midreqsi~, 

`armko~, `hil_III~ da sxv.). naWrovani madani aRdgeba airis Semxvedri naka-

diT. 

desorbcia 

adsorbentis zedapiridan an absorbentis moculobidan STanTqmuli 

nivTierebis mocileba. 

destabilizacia narCeni austenitisa 

legirebis xarisxis SemcirebiT an plastikuri deformaciis xarjze 

narCeni austenitis mdgradobis Semcireba. am miznisTvis wrTobis Semdeg 

xSirad iyeneben siciviT damuSavebas, rac amcirebs narCeni austenitis ra-

odenobas. 

desublimacia 

raime nivTierebis orTqlis gardaqmna myar agregatul mdgomareobaSi. 

ix. sublimacia. 

desulfuratori 

foladis an Senadnobebis dnobisas, rafinirebisas gangogirdebis pro-

cesis efeqturi CatarebisaTvis gamoiyeneba metad gavrcelebuli reagente-

bi: Ca, Mg, Na, CaC2, Na2CO3, NaCl, FeCl da fuZe widebi, romlebic warmoiqmnebi-

an Me-wida sstemaSi myari widawarmomqmneli narevebis, fxvnilebisa da Txe-

vadi sinTezuri widebis damatebis xarjze. 

desulfuracia _ ixileT gaugogirdoeba. 

desulfurizacia 

liTonebis suflidebidan gogirdis mocileba maTi daJangvis gziT _ 

daJangviTi gamowvis gziT. 

detali 
nakeTobis nawili, romelSic araa dasaSleli an aradasaSleli (dauSleli) 

SeerTebebi manqanaTa nawilebis, kvanZebis da sxva saxis nakeToba, romelic 

mzaddeba sxvadasxva meTodiT: WriT, CamosxmiT, rCilviT, SeduRebiT, WedviT, 

tvifrviT da sxv. 
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d. sabazo 

detali romliTac iwyeben nakeTobis awyobas, uerTeben ra mas saamwyobo 

erTeulebs an sxva detalebs. 

d. SesauRlebeli 
erT-erTi detalTagani, romelsac aqvs SeuRleba sxva detalTan. 

deteqtori 

1. naxevargamtarebiT an eleqtrovakuumuri diodiT aRWurvili eleq-

trowredi, gamoiyeneba eleqtrorxevebis sxvadasxva saxed gardaqmnebis gan-

saxorcieleblad radiomimRebSi, tranzistorSi, sazomi xelsawyoebsa da 

sxva aparatebSi; 

2. rentgenis, γ-gamosxivebis, alfa da beta nawilakebis maregistrire-

beli xelsawyo, romlis moqmedeba dafuZnebulia nivTierebaSi damuxtuli 

nawilakebis gavliT gamowveul movlenebze. d. saSualebiT gansazRvraven 

gamosxivebis Sedgenilobas, intensivobas, nawilakebis energiis speqtrs, 

swavloben swrafi nawilakebis atomgulTan urTierTqmedebis da arastabi-

luri nawilakebis daSlis procesebs. 

detonatori 

detonatori gamoiyeneba muxtisaTvis sawyisi impulsis misacemad. is 

warmoadgens liTonis an qaRaldis masras romelSic moTavsebulia pirve-

ladi iniciatoruli nivTiereba _ mgrgvinavi vercxliswyali (0,5 g; Hg(CNO)2) 

an tyviis azidi Pb(N3)2) da teneresi (0,1 g) erTad. brizantul feTqebad niv-

Tierebad (meoreul iniciatorad) xmaroben tetrils an heqsogens (1,0 g). 

detonatori dayovnebuli moqmedebis 

xSirad saWiro xdeba muxtebis afeTqeba garkveuli TanamimdevrobiT. 

amas aRweven dayovnebuli moqmedebis  detonatoriT.  masSi, gavarvarebis 

bogas aalebad nivTierebasa da pirvelad iniciators Soris, moTavsebulia 

Semanelebeli sawvavi nivTiereba. 

detonatori myisi moqmedebis 

detonatori (kafsul-detonatori) gamoiyeneba muxtisaTvis sawyisi 

impulsis misacemad. myisi moqmedebis detonatorSi moTavsebulia pirvela-

di iniciatoruli (tyviis azidi; mgrgvinavi vercxliswyali) nivTiereba da 

meoradi (brizantuli) nivTiereba. 

detonacia 

detonacia _ nivTierebis gardaqmnis reaqcia, romlis siCqare mocemul 

nivTierebaSi, bgeris gavrcelebis siCqares aRemateba da wamSi ramdenime 

aTaseul metrs Seadgens. 

detonireba muxtebis 

afeTqeba, romelic vrceldeba mocemul feTqebad niTierebaSi mudmi-

vi da maqsimaluri siCqariT, romelic mocemul nivTierebaSi aRemateba bge-

ris gavrcelebis siCqares. detonacia afeTqebis stacionaruli formaa. 

detoniti 10 A 

detonitiM- nitroeTerebis (nitroglicerinisa da nitroglikolis 

Zneladyinvadi narevis) Semcveli fxvnilisebri feTqebadi nivTierebebia, 

romlebsac didi simZlavre aqvT. mTavari Semadgeneli nawili wyalmedegi 

amoniumis gvarjilaa (76-78%). fxvnili ruxi ferisaa, SexebiT cximovania 

da naklebi mtvrianoba axasiaTebs. 
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defeqti 

liTonis gamodnobis, Camosxmis, wneviT damuSavebis teqnologiuri pro-

cesebis darRvevis Sedegad qimiuri Sedgenilobis, struqturis, mTliano-

bisa da zedapiris mdgomareobis mixedviT teqnikuri pirobebiT gaTvalis-

winebuli xarisxisgan gadaxrebi. maT Soris gamodnobisas da sxmulebis 

warmoebisas (araliTonuri CanarTebi, widis CanarTebi, Cajdomis foriano-

ba, airis buStulebi da sxv.), liTonebis wneviT damuSavebisas (ganSreveba, 

nakecebi, bewvbzarebi, flokenebi, furCebi da sxv.), Termul da Termul-me-

qanikuri, qimiur-Termul damuSavebisas (bzarebi, gadaxureba-gadawva, gau-

naxSirbadoeba da sxv.) SeduRebisa da rCilvisas (bzarebi, widis CanarTe-

bi, SeuduRebeli zonebi, niJarebi da sxv.). 

CamoTvlili defeqtebidan zogierTis gamosworeba SesaZlebelia ga-

damuSavebis Semdgom safexurebze an specialuri damuSavebis gziT, zogi-

erTi d. ki gamousworebelia da iwvevs saboloo wuns. 

gavrcelebulia sxvadasxva saxeobis d. 

d. glinvis 

naglinis zedapirisa da formis d., romlebic warmoiqmneba glinvis 

teqnologiis darRvevis Sedegad. 

d. zedapiruli 

1. nakeTobis zedapirze ganlagebuli d.; 

2. kristaluri gisosis d., romelsac aqvs mcire zomebi (atomis ram-

denime diametris zomisa) erTi mimarTulebiT, sxva ori mimarTulebiT ki 

am defeqtis zomebi kristalis zomebs emTxveva. 

d. zedapirqveSa 

nakeTobis zedapiridan 0,5_1,0 mm siRrmeze ganlagebuli d. 

d. Termuli damuSavebis Seqcevadi 

Termuli damuSavebisas warmoqmnili fazuri da struqturuli gar-

daqmnebis Sedegad miRebuli arasasurveli cvlilebebi _ wuni, romlis 

gamosworeba SesaZlebelia ganmeorebiTi Termuli damuSavebiT. 

d. Termuli damuSavebis Seuqcevadi 

Termuli damuSavebisas warmoqmnili fazuri da struqturuli gar-

daqmnebis _ cvlilebebis arasasurveli kompleqsi, romlis gamosworeba 

SeuZlebelia Semdgomi Termuli damuSavebiT. 

d. kristaluri gisosis 

kristalur gisosSi atomTa ganawilebis da ganlagebis periodulo-

bis darRveva. kristaluri gisosis defeqti sxvadasxva saxisaa. ZiriTadad 

vxvdebiT wertilovans, xazovans da zedapiruls. miekuTvneba: vakansiebi, 

dislocirebuli atomebi, ucxo atomebi, napira da xraxnuli dislokaciebi 

da sxv.; 

d. moculobiTi 

kristaluri agebulebis d., xasiaTdeba samive mimarTulebiT Sedare-

biT didi zomebiT, romlebic atomis zomebze gacilebiT metia. 

d. radiaciuli 

kristaluri gisosis wertilovani d., romelic dasxivebisas maRali 

energiebis nawilakebis zemoqmedebiTaa warmoqmnili. 

d. formis 

teqnikuri pirobebiT gansazRvruli nakeTobis formidan gadaxra. 

d. wyobis 

atomebis mWidro wyobis monacvleobis darRveva kristalur gisosSi. 

wyobis defeqtebis Zalian dabali energia aqvs uJangavi foladis austenits 
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da α-TiTbers. kristalur gisosSi wyobis defeqtis sazRvrebia _ e. w. 

nawilobrivi dislokaciebi biurgersis mcire veqtoriT (ix. dislokacia). 

d. SenaduRi nakeris 

SeduRebis teqnologiuri procesis Sedegad nakerSi warmoqmnili wu-

ni, rogoricaa: Siga da zedapiruli bzarebi, airis buStebi, forebi, widis 

Sereva. 

d. Sinagani 

nakeTobis zedapiridan 1 mm-ze meti siRrmiT ganlagebuli d. 

d. Camosxmis 

liTonis Camosxmis teqnologiis darRveviT ganpirobebuli d. 

d. wertilovani 

kristaluri gisosis d., romlis zomebi SedarebiT mcirea da yvela 

mimarTulebiT Seadgens atomis ara umetes ramdenime diametrs. 

d. xazovani 

kristaluri gisosis d., xasiaTdeba mcire zomebiT ori ganzomilebis 

mimarTulebiT (atomis ramdenime diametri), da me-3 ganzomilebis mimarTu-

lebiT mniSvnelovani (kristalis zomebis toli) zomiT. 

defeqtoskopia 

masalebis, naxevarfabrikatebis da liTonebis nakeTobaTa fizikur-me-

qanikuri meTodebiT rRvevis gareSe xarisxis kontroli. d. gansazRvravs 

iseTi defeqtebis adgilmdebareobasa da zomebs, rogoricaa: Siga niJarebi, 

bzarebi, ganrSeveba da sxv. Sesrulebis meTodebisa da daniSnulebis mixed-

viT gavrcelebulia Semdegi saxeobis d.: 

d. akustikuri 

d., dafuZnebulia 50 hc-dan 50 mhc-mde diapazonis bgeriTi da ultrab-

geriTi rxevebis gamoyenebaze; 

d. gamagrafiuli 

radiografiuli d. meTodi, dafuZnebulia radioaqtiuri gama-

gamosxivebis maionizirebeli gamosxivebis wyaros gamoyenebaze; 

d. gama-sxivuri _ ixileT d. gamagrafiuli. 

d. grigalurdenebiani 

d., dafuZnebuli gare eleqtromagniutri velisa da grigaluri (fukos) 

denebis urTierTqmedebis analizze; amasTanave grigaluri denebi warmoiq-

mneba eleqtrogamtar sakontrolo nakeTobaSi amgznebi xviiT. 

d. kapilaruli 

d., dafuZnebuli siTxis kapilarul Tvisebebze SeaRwios zedapiruli 

defeqtebis siRrueSi. 

d. luminescenciuri 

kapilaruli d. meTodi, dafuZnebuli defeqtis xiluli gamosaxule-

bis gamosxivebis registraciaze grZeltalRovan ultraiisfer diapazonSi. 

d. magnituri 

d., dafuZnebuli magnituri velebis gabnevis registraciaze, romelic 

nakeTobis defeqtze warmoiqmneba. 

d. magniturfxvnilovani 

magnituri d. meTodi, gamoiyeneba feromagnituri masalebisTvis da da-

fuZnebulia defeqtis Tavze feromagnituri nawilakebis daxmarebiT ganbne-

vis magnituri velebis aRmoCenaze. 

d. radiaciuli 
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d., dafuZnebuli nakeTobaze gamavali STanTqmisa da gabnevis maioni-

zebeli gamosxivebis registraciaze. 

d. radiografiuli 

d. radiaciuli dafuZnebuli sakontrolo nakeTobis radiaciuli ga-

mosaxulebis suraTad gardaqmnaze damaxsovrebis mowyobilobaSi am gamo-

saxulebis Casawerad an radiografiul gamosaxulebaSi misi Semdgomi gar-

daqmniT sinaTlis gamosaxulebaSi. 

d. rentgenografuli 

radiografiuli d., meTodi, sadac maionizebeli gamosxivebis wyarod 

rentgenis aparatia gamoyenebuli. 

d. ultrabgeriTi 

akustikuri d. meTodi, dafuZnebuli defeqtebisagan areklili ultra-

bgeriTi rxevebis registraciaze. 

deflegmatori 

warmoebasa da laboratoriul praqtikaSi gamoyenebuli aparati si-

Txeebis orTqlebis nawilobrivi an sruli kondensaciisaTvis, romelsac 

erTmaneTisgan ganacalkeveben gamoxdiT an reqtifikaciiT. d. ZiriTadi da-

niSnulebaa sareqtifikacio koSkidan gamosuli orTqlis nawilobrivi kon-

densacia da kondensatis (flegmis) kvlav koSkuraSi dabruneba narevis cal-

keul fraqciebad ufro sruli gancalkevebis mizniT. 

deflegmacia 

1. feradi liTonebis distilaciuri rafinirebisas gamosaxdeli nare-

vis orTqlis nawilobrivi kondensacia; 

2. flegmis (kondensatis) distilatis gasamdidreblad dabruneba. 

deformacia 

1. gareSe an Siga Zalebis moqmedebiT myari sxeulebis wertilebis ur-

TierTganlagebis cvalebadoba (Secvla); 

2. masalebze, nakeTobebsa da sxeulebze zemoqmedeba, romelic maTi 

formis an zomebis Secvlas iwvevs. 

mimarTulebis, xasiaTisa da sxva niSnebis mixedviT deformaciis Sem-

deg ZiriTad saxeebs ganarCeven: 

d. absoluturi 

deformirebuli sxeulis zomebis an formis damaxasiaTebeli sidide, 

maT sawyis da saboloo mniSvnelobebs Soris sxvaobas warmoadgens; 

d. araerTgvarovani 

d., romlis dros sxeulis elementaruli moculobebis yvela an nawi-

lobrivi raodenoba araerTnairad icvleba, amasTan deformaciis tenzori 

deformirebadi sxeulis nebismier wertilSi, deformaciis yvela etapze 

araerTnairia; 

d. aramonotonuri 

d., romelic sxeulis yvela an zogierT ubanze niSnis cvalebadobiT 

xasiaTdeba; 

d. araTanabari 

ix. araerTgvarovani d. 

d. brtyeli 

d., romelic sami mTavari RerZidan erT-erTis gaswvriv nulis tolia; 

d. ganivi 



239 
 

d. im mimarTulebiT, romelic deformirebis procesSi liTonis gada-

adgilebis mimarTulebis perpendikularulia; 

d. grZivi 

d. im mimarTulebiT, romlis deformirebis procesi liTonis gadaad-

gilebis mimarTulebas emTxveva; 

d. drekadi 

d., romelic gareSe Zalebis moqmedebis Sewyvetis Semdeg sxeulidan 

mTlianad ixsneba anu Seqcevadia; 

d. erTgvarovani 

d., romlis drosac sxeulis yvela elementaruli moculoba erTnai-

rad icvleba; amasTan, deformaciis tenzorebi sxeulis nebismier wertil-

Si deformaciis yvela etapze erTnairia _ erTmaneTisgan ar gansxvavdeba; 

d. zedapiruli plastikuri 

d., romlis dros plastikur d. ganicdis nakeTobis mxolod zedapi-

ruli Sre (Semoglinva, zedapiris hidroabraziuli damuSaveba da sxv.); 

d. zRvruli Tanabari 

d. maqsimaluri sidide, romlis drosac deformaciis mniSvnelovani 

nimuSis sxvadasxva wertilSi jer kidev erTnairia; 

d. Tavmoyrili 

d., romelic lokalizebulia nimuSis gansazRvrul moculobaSi da 

saerTo plastikurisa da Tanabari d. sxvaobis tolia; 

d. Tanabari _ ixileT erTgvarovani d.; 

d. Tbili 

d., mimdinareobs maRali temperaturebis pirobebSi, romlebic rekris-

talizaciis temperaturas ar aRemateba; 

d. integraluri _ ixileT WeSmariti d.; 

d. kritikuli 

d. sidide _ mniSvneloba (Cveulebrivad 2-10 %-is zRvrebSi), romlis 

Semdeg rekristalizaciis Sedegad deformirebuli liTonis marcvlis 

mkveTri zrda SeimCneva; 

d. logariTmuli _ ixileT WeSmariti d.; 

d. liuders-Cernovis 

1. nimuSis gaWimvis diagramis denadobis baqanze arsebuli wagrZele-

ba, romelic gamoisaxeba procentebSi; 

2. lokalizebuli deformaciis zoli; 

d. monotonuri 

d., mimdinareobs niSnis cvalebadobis gareSe nimuSis deformirebis 

procesSi; 

d. mTavari 

d., xorcieldeba d. sami mTavari RerZis mimarTulebiT; 

d. narCeni 

d., gareSe Zalebis moqmedebis Sewyvetis Semdegar ixsneba; 

d. organzomilebiani _ ixileT brtyeli d.; 

d. plastikuri 

rRvevis gareSe sxeulis formis an zomebis Seuqcevadi Secvla; 

d. samganzomilebiani 

d., mimdinare sami urTierTperpendikularuli mimarTulebiT; 

d. RerZsimetruli 

d., romlis dros deformirebuli mdgomareoba raime RerZis simetri-

ulia da ar aris damokidebuli kuTxur koordinatze; 
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d. civi 

d. liTonis winaswari gaxurebis gareSe; 

d. cocvadobis myisieri 

d., viTardeba cocvadobis gamovlenis temperaturebis pirobebSi; amas-

Tan cocvadoba datvirTvis modebis momentSi warmoiqmneba; 

d. cxeli 

d., rekristalizaciis temperaturaze met temperaturul pirobebSi 

xorcieldeba da ganmtkicebas Tan sdevs ganumtkicebloba; 

d. Zvris 

d., xasiaTdeba sxeulis elementaruli moculobebis kuTxeebis dama-

xinjebiT maTi gverdebis zomebis Secvlis gareSe; gamowveulia mxebi Zab-

vebiT da paraleluri gverdebis erTmaneTisadmi ZvriT mimdinareobs; 

d. WeSmariti 

d. maCvenebeli, ricxobrivad tolia nakeTobis an nimuSis saboloo da 

sawyisi sigrZeebis an ganivkveTis sawyisi da saboloo farTobebis fardo-

bebis naturaluri logariTmisa. 

deformirebadoba 

sxeulis (liTonis) unari ganicados plastikuri deformacia wneviT 

damuSavebisas _ rac ufro maRalia deformaciis xarisxi, miT ufro metia 

d. 

defosforatori 

Txevadi Tujidan da foladidan fosforis mosacilebeli reagenti. 

gamoiyeneba kiris, rkinis madnis da maRlobi Spatis narevi, romelic 

SehyavT airfxvnilovani nakadiT. 

defosforacia 

fosforis mocileba Txevadi Tujis, foladisa da widisagan. ix. gau-

fosforoeba. arCeven: Rumelgare da manganumis madnis (koncentratebis) de-

fosforacias. 

defeqtoskopi 

xelsawyo defeqtebis gamosavlenad (napralebis, forebis, Seumdnaro-

bis) masalebSi, nakeTobebSi, SenaduR naerTebSi urRvevi kontrolis meTo-

diT. 

defeqtoskopia 

defeqtoskopebis daxmarebiT masalebis, naxevarfabrikatebis, SenaduRi 

naerTebis xarisxis kontroli maTi fizikuri meTodebiT rRvevis gareSe. 

deqstrini 

mwebavi nivTiereba, romelic miiReba kartofilis an simindis saxameb-

lisagan. gamoiyeneba eleqtrodebis dafarvis komponentis saxiT. 

deSeniti 

(Pb, Zn) (VO3)2 Sedgenilobis minerali _ vanadiumis madani. 

decibeli 

logariTmuli erTeulis sistemis gareSe wilobrivi erTeuli (bgeris 

wnevis, gaZlierebis, Sesustebis donis da a. S.). aRniSvna _ ,,db”. 1 db=0,1 b. 

dehidratacia 
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wylis mocileba araorganuli da organuli nivTierebebisgan, xorci-

eldeba koncentrirebuli gogirdmJavas, fosformJavas da Tixamiwis zemoq-

medebiT. d. iyeneben eTerebis, anhidridebisa da olefinebis misaRebad (ix. 

gauwyloeba). 

diabazi 

srulkristaluri magmuri warmoSobis fuZe Sedgenilobis qani. d. 

simkvrivea 2600_3100 kg/m3, kumSvaze simtkicea 300 mgpa. gamoiyeneba rogorc 

samSeneblo masala da qvis sxmulebis nedleuli. 

diagrama 

ori an ufro meti maxasiaTeblis urTierTdamokidebulebis grafikuli 

gamosaxuleba. 

metalurgiul mecnirebasa da praqtikaSi gavrcelebulia Semdegi sa-

xis diagramebi: 

d. daRlilobis 

mrudi gamoxatavs nimuSis rRvevis Zabvebis damokidebulebas gamocdis 

ciklebis ricxvze; 

d. daRlilobis kinetikuri 

bzaris zrdis siCqaris daZabulobaTa ciklis intensiurobis koefici-

entis mniSvnelobaze damokidebulebis grafikuli gamosaxuleba; 

d. daRlilobis perisis _ ixileT daRlilobis kinetikuri d.; 

d. deformaciis 

masalis deformaciis maxasiaTeblebis (wagrZeleba, Seviwroeba, WeSma-

riti wagrZeleba da sxv.) Zalovan maCveneblebTan (Zabva, WeSmariti Zabva 

da sxv.) damokidebulebis grafikuli gamosaxuleba; 

d. deformaciis sainJinro _ ixileT deformaciis pirobiTi d.; 

d. deformaciis pirobiTi 

nimuSis deformaciis sainJinro d. koordinatebSi `pirobiTi Zabva _ 

fardobiTi deformacia~  _ deformaciis WeSmariti d. _ nimuSis deforma-

ciis d. koordinatebSi `WeSmariti Zabva _ WeSmariti deformacia~; 

d. izoTermuli gardaqmnis 

polimorfuli gardaqmnis dawyebisa da damTavrebis drois izoTer-

muli dayovnebis temperaturaze damokidebulebis grafikuli gamosaxule-

ba, koordinatebSi `temperatura _ dro~; 

d. Termokinetikuri 

uwyveti gacivebis pirobebSi mimdinare fazuri gardaqmnis dawyebisa 

da damTavrebis droisa da temperaturis damokidebulebis grafikuli ga-

mosaxuleba; 

d. kolmogorov-bogatovis plastikurobis 

nimuSis rRvevis momentis Sesabamis zRvruli deformaciis xarisxis, 

daZabuli mdgomareobis sixistis maCvenebelze damokidebulebis grafiku-

li gamosaxva, romelic masalis qcevis prognozirebis saSualebas iZleva 

adidvis, moculobiTi tvifvris da sxv. pirobebSi; 

d. zRvruli amplitudebis 

d., axasiaTebs zRvruli amplitudebis da mocemuli xangamZleobis 

ciklis saSualo Zabvebis Tanafardobas; 

d. keler-gudvinis zRvruli plastikurobis 
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axasiaTebs Tanabari mdgomareobis wertilebis mdebareobas (yelis 

warmoqmnis dasawyisi, rRvevis _ gaglejis dasawyisi da sxv.) furclovani 

nimuSebis mTavar deformaciaTa sxvadasxva Tanafardobis pirobebSi; masa-

lis qcevis prognozirebis saSualebas iZleva nakeTis tvifvrisas sxvadas-

xva wertilSi; 

d. mdgomareobis 

Termodinamikur wonasworobaSi arsebuli sistemis parametrebs (tem-

peratura, wneva, qimiuri, fazuri da sxv.) Soris Tanafardobis grafikuli 

gamosaxva. im sistemebis SemTxvevaSi, romelic ar Seicavs airs, fazas wne-

vis susti gavleniT fazur wonasworobaze, Cveulebriv maT gavlenas ar ga-

nixilaven da diagramas ageben koordinatebSi `temperatura _ koncentra-

cia~. liTonuri sistemebis mdgomareobis diagramebis ageba daiwyo XIX sa-

ukuneSi. eqsperimentebiT, Termuli, mikrostruqturuli da rentgenstruq-

turuli analiziT agebulia orkomponentiani sistemis ~2500 mdgomareobis 
diagrama, samkoponentianis da rTuli-mravalkomponentiani sistemis mdgo-

mareobis diagramebi ufro meti raodenobiT; 

d. rkina-naxSirbadis mdgomareobis 

Fe-C sistemaSi fazuri wonasworobis geometriuli gamosaxulebaa ko-

ordinatebSi `temperatura _ naxSirbadis koncentracia~. Fe-C diagramis Ta-
visebureba ganpirobebulia rkinis polimorfizmiT, ori myari xsnaris (fe-

ritisa da austenitis) da maRalnaxSirbadiani ori fazis _ grafitisa (sta-

biluri faza) da metastabiluri fazis cementitis (Fe3C) arsebobiT. atmos-
feruli wnevis pirobebSi rkina SeiZleba iyos or modifikaciaSi. 911 OC-is 
qvemoT da 1392-1539 OC-is farglebSi Termodinamikurad stabiluria sivrciT 

dacentrebuli kuburi gisosis mqone alfa-rkina (α-Fe) 768 OC-is qvemoT, be-

ta-rkina (β-Fe) 768-dan 911 OC-is zRvrebSi da delta-rkina (δ-Fe) 1392-1539 OC-is 
farglebSi, xolo 911-dan 1392 OC-is zRvrebSi Termodinamikurad stabilu-

ria waxnagdacentrebuli kuburi gisosis mqone gama-rkina (γ-Fe). feriti ewo-
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deba naxSirbadis myar xsnars rkinis sivrciT dacentrebul kubur modifi-

kaciaSi da temperaturuli Sualedebis Seabamisad arsebobs α-feriti, β-fe-
riti da δ-feriti. austeniti ewodeba naxSirbadis myar xsnars rkinis wax-
nagdacentrebul kubur gama (γ) modifikaciaSi. Fe-C sistemaSi arsebobs struq-
turuli Semdgenebi: 4,3 % naxSirbadis Semcveli evteqtika saxelwodebiT 

`ledeburiti~ da 0,8 % naxSirbadis Semcveli evteqtoidi saxelwodebiT 

`perliti~; 

d. plastikurobis 

masalis mdgomareobis kritikul wertilTa eqsperimentuli mniSvne-

lobebis (yelis warmoqmnis dasawyisi, rRvevis daswyisi da sxv.) Zalovani 

zemoqmedebis parametrebze damokidebulebis grafikuli gamosaxva; 

d. rekristalizaciis 

liTonis marcvlebis saSualo zomis civi plastikuri deformaciis 

xarisxze da Semdgomi mowvis temperaturaze an cxeli deformaciis tempe-

raturaze damokidebulebis samganzomilebiani grafikuli gamosaxuleba; 

d. fazuri _ ixileT mdgomareobis d.; 

d. cikluri deformaciis 

Zabvis deformaciaze damokidebulebis grafikuli gamosaxuleba cik-

luri deformirebisas; 

d. Sefleris 

qromisa da nikelis ekvivalentebis sidideze koroziamedegi foladis 

struqturis damokidebulebis grafikuli gamosaxuleba; 

d. dawnexis 

masalis dawnexis Sedegad miRebuli saSualo simkvrivis, wnexis mier 

ganxorcielebuli wnevis damokidebulebis grafikuli gamosaxuleba. 

dializi 

berZnuli warmoSobis sityvaa da niSnavs gaxsnas, gamoyofas _ kolo-

iduri sistemebidan da maRalmolekuluri naerTebis xsnarebidan dabal-

molekuluri nivTierebebis CanarTebis mocileba naxevradSeRwevadi membra-

nebis daxmarebiT, e. i. tixrebis gamoyenebiT, romlebic gaatareben mcire 

molekulebs da ionebs, magram iWeren koloidur nawilakebsa da makromo-

lekulebs. d. safuZvelia difuziuri procesebi. d. eleqtrul velSi _ el-

eqtrodializi _ aTjer aCqarebs d. sistemis gawmendas eleqtrolitebisa-

gan. martivi eleqtrodializatori Sedgeba sami kamerisagan, romlebic er-

TmaneTisagan gancalkevebuli arian membranebiT, maTSi ionebi Tavisuflad 

aRweven siTxiT gawmendili Sua kameridan da miemarTebian gverdiT kamereb-

Si ganlagebuli eleqtrodebisaken. mravalkameriani dializatorebi gamoi-

yeneba hidrometalurgiaSi marilebis koncentrirebuli xsnarebisa da er-

TmaneTTan miaxloebuli Tvisebebis mqone elementebis gancalkevebisaTvis. 

agreTve, sagdebi wylebis gasawmendad. 

dialoguri reJimi 

momxmareblis eleqtronul gamomTvlel manqanasTan urTierTobis re-

Jimi, rodesac  momxmareblis  SekiTxviT  yovel mimarTvas dauyovnebliv 

mohyveba egm-is moqmedeba (pasuxi). 

diamagnetizmi 

nivTierebis Tviseba damagnitdes moqmedi gare magnituri velis zemoq-

medebiT; warmoqmnili magnituri velis veqtori mimarTulia gare magnituri 

velis sawinaaRmdegod. liTonSi diamagnituri eleqtronuli airis amTviseb-
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lobas aqvs kvantur-meqanikuri buneba; magnetizmi, aRiZvreba eleqtronebiT 

Sevsebuli oribitebis mqone uspino atomebSi, gamowveulia magnituri velis 

zemoqmedebiT eleqtronuli orbitalebis damaxinjebis Sedegad. 

diamagnetiki 

nivTiereba, romelic gareSe magnituri velis arsebobisas diamagnetiz-

mis TvisebebiT xasiaTdeba, aramagnituria. diamagnetikebi Zlier ar magnit-

debian da maTi damagnitebuloba mniSvnelovnad mcirea, vidre ganpirobe-

bulia fero-, antiferomagnetizmiT an eleqtronuli paramagnetizmiT. 

diametri 

wrexazis or wertilsa da centrze gavlebuli swori xazis monakve-

Ti anu wrexazis centrze gamavali qorda an ufro zogadad, elifsis, hi-

perbolis, parabolis d. erTmaneTis paraleluri qordebis Sua wertile-

bis SemaerTebeli swori xazia. 

d. SewrTobadobis 

nakeTobis maqsimaluri d., romlis drosac mocemuli foladi mTel 

kveTSi gacivebis fiqsirebul pirobebSi wrTobisas iRebs martensitul 

struqturas; 

d. glinis mglinavi 

glinis pirobiTi d., romelsac Seesabameba glinebidan gamosuli zo-

lis siCqaris toli wriuli siCqare; 

d. eleqtronebis konis 

eleqtronebis nakadis kveTis d. nimuSis sibrtyeSi; 

d. ekvivalenturi 

d. wrexazisa, romelic Tavisi farTobiT nebismieri formis saanalizo 

struqturis elementis tolia; 

d. eleqtrodebis ganSlis 

rkalur eleqtroRumelSi eleqtrodebis ganlagebis d., romelic 

gansazRvravs eleqtroRumlis muSaobis normaluri datvirTvis reJims da 

mis erT-erT ZiriTad konstruqciul parametrs warmoadgens. 

diaspori 

(AℓOOH) minerali, warmoadgens aluminis madans. 3,3_3,5 g/sm3 kuTri 

woniT, boqsitebis SemadgenlobaSi ZiriTad komponentad Sedis. 

diapazoni 

raime sididis cvlilebis ubani _ zRvrebi an raime moculobis moc-

va _ Semofargvla. magaliTad, ganzomilebaTa d. _ gasazomi sididis mniS-

vnelobaTa zRvrebi, skalis sawyisi da saboloo maCveneblebi. xmauris d. 

_ xmauris cvlilebis zRvrebi, radiosixSireTa zRvrebi da sxv. 

diatomiti 

warmoqmnili diatomuri wyalmcenareebis qerqisagan, fxvieri, msubuqi  

qani, naleqi. Sedgeba amorfuli kaJmiwisagan, gamoiyeneba mSeneblobaSi, kve-

bis, navTobis da qimiur mrewvelobaSi, rogorc siTbo da bgerasaizolacio 

masala, danamatebad, adsorbentad, Semavseblad da katalizatorad. d. sa-

xesxvaobaa e. w. kizelguri _ Zvirfasi qvebis saprialebeli saSualeba. 

diafragma 

berZnuli warmoSobis sityvaa, niSnavs tixars anu zRudes. daniSnule-

bis mixedviT arCeven ramdenime saxeobis d., romelTagan gavrcelebulia: 
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d. gamzomi 

xvreliani badro (firfita an tixari), romelic gamoiyeneba milgay-

vanilobebSi gamavali siTxis wnevis aweva-vardnis, orTqlebisa da airebis 

xarjis gasazom _ Semaviwroebel saSualebad; 

d. kaSxlis 

gruntis an nayari qvis kaSxalze gamoyenebuli safiltri mowyobilo-

ba, warmoadgens betonis, rkinabetonis, liTonis, xis, plastmasis an sxva 

masalisgan damzadebul vertikalur kedels; 

d. fotografiuli 

fotoaparatis obieqtivis sinaTlis xvrelis zomebis Semcvleli mo-

wyobiloba, romelic warmoadgens namgalismagvar liTonis furclebs, Se-

erTebulebs erTi mxridan uZravi, xolo meore mxridan moZravi rgoliT, 

romlis SemobrunebiT furclebi gaiSleba an SeikumSeba. am dros warmoiq-

mneba wriuli xvreli. f. d. ganlagebulia obieqtivSi da misi aperturuli 

diafragmis rols asrulebs. nimuSze dacemuli sxivebidan is gaatarebs 

viwro nakads, riTac mkveTri gamosaxulebis miRebas uzrunvelyofs. 

divakansia 

erT wyvilad gaerTianebuli da erTmaneTis gverdiT ganlagebuli 

ori vakansia. 

dilatacia 

sxeulebis gafarToeba an wagrZeleba maTze fizikuri zemoqmedebis 

pirobebSi, temperaturis, wnevis, eleqtruli da magnituri velebis zemoq-

medebiT. 

dilatometri 

temperaturis, wnevis, elqtruli da magnituri velis da sxv. zemoqme-

debiT gamowveuli sxeulis wagrZelebis an gafarToebis maregistrirebeli 

xelsawyo. d. zomaven ZiriTadad xazovan zomebs. d. iyeneben masalaTmcod-

neobaSi, liTonmcodneobaSi, molekulur fizikaSi da sxv.  d. mgrZnobiaro-

ba Seadgens ~10_4 - 10-5 mm. 
d. diferencialuri 

optikur-meqanikuri d. sakvlevi nimuSebis da etalonis gaxureba-gaci-

vebis procesSi xazovani zomebis cvlilebis sxvaobis gasazomi xelsawyo. 

Sedegi uzrunvelyofilia imiT, rom etalonuri nimuSi sakvlevi nimuSisaT-

vis warmoadgens Sesadarebel sayrdens. 

d. Sevenaris 

diferencialuri d., romelSic gamoyenebulia rogorc meqanikuri, ise 

signalis optikuri gamaZlierebeli. etalonis da nimuSis erTdrouli ga-

farToeba iwvevs sinaTlis sxivis gadaxras. etalonis xazovani gafarToe-

bis koeficientis temperaturaze cnobili damokidebulebidan, kvlevis Se-

degebiT miRebuli mrudis nebismieri wertilisaTvis SeiZleba ganisazRvros 

nimuSis wagrZeleba. 

dilatometria 

ZiriTadad Seiswavlis sxeulis Tbur gafarToebas da mis anomaliebs 

fazuri gardaqmnebisas, dafuZnebuli gareSe zemoqmedebisas maTi sxeulis 

zomebis cvalebadobaze. 

dinamiti 

nitroglicerianiani feTqebadi nivTiereba. misi ZiriTadi komponente-
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bia nitroeTerebi (nitroglicerini, dinitroglikoli) aranaklebi 40 %-sa. 

arsebobs plastikuri (Jelatin-dinamiti, mgrgvinavi laba), naxevrad plas-

tikuri da fxvniliseburi. gamoiyeneba miwisqveSa samuSaoebis dros naxSi-

ris mtvrisa da gazis afeTqebis mxriv usafrTxo SaxtebSi. mzaddeba Zne-

ladyinvadi (-20 °C) dinamitebi. 

dinasi 

cecxlgamZle masala, romlis saxelwodeba did britaneTSi (uelsSi) 

ganlagebuli kldovani mTis _ dinasisgan warmodgeba. d. Seicavs aranakleb 

93 % kaJmiwas, aris mJava xasiaTis saSualo cecxlgamZleobis masala. d. 

cecxlgamZleobis temperatura icvleba 1680 _ 1730°C zRvrebSi. d. amzadeben 
kvarcitebs maRaltemperaturuli gamowviT kirqvis an sxva SemakavSireblis 

gamoyenebiT. d. masalebs farTod iyeneben metalurgiuli Rumlebis da ag-

regatebis amonagSi blokebis, agurisa da fxvnilovani masebis saxiT. da-

niSnulebis mixedviT arCeven sakoqse batareebis, martenis, eleqtroRumle-

bis da sxva d. 

dinaftaliti 

amoniumis gvarjilis narevi dinitronaftalinTan. marcvlovani (gra-

nulirebuli), naklebad hidrofibirebuli feTqebadi nivTiereba. 

dinitronaftalini 

C10H6(NO2)2 naftalinis nitraciis produqtia da warmoadgens ruxi-moy-

viTalo feris fxvnils. is metad susti feTqebadi nivTierebaa, romlis mu-

Saobis unari ar aRemateba 80 sm-s, afeTqebis siTbo udris 596 kkal/kg., 

temperatura 2500 °C-s, airebis moculoba 750 litrs. 

dioriti 

magmuri warmoSobis siRrmiseuli qani, romelic ZiriTadad Sedgeba 

plagioklazisa da rqovani krialasgan. d. simkvrivea 2700-2900 kg/m3, xolo 

simtkice kumSvaze 240 mgpa, gamoiyeneba sagzao mSeneblobaSi, zogierTi 

misi saxesxvaoba ki _ dekoratiul masalad. 

dipoli 

umartivesi saanteno mowyobiloba, romelic Sedgeba mimRebTan simet-

riulad SeerTebuli ori erTnairi diametrisa da sigrZis gamtarisgan. 

d. eleqtruli 

erTnairi parametris, magram sawinaaRmdego niSnebis ori eleqtruli 

muxti, romelTa Soris manZili, d. centridan misi eleqtruli velis gan-

xilul wertilebamde manZilze mravaljer naklebia. 

d. magnituri 

Caketil wredSi gamavali eleqtrodeni, romlis zomebi naklebia mis-

gan denis magnituri velis mocemul wertilebamde. magnitur d. ZiriTadi 

maxasiaTebelia misi magnituri momentis veqtori. martivi xveulisTvis veq-

tori mimarTulia xviis sibrtyisadmi perpendikularulad ise, rom misi 

bolodan xviis deni saaTis isris sawinaaRmdegod aris mimarTuli da ri-

cxobrivad udris denis Zalis namravls xviis farTobze; 

d. disklinaciuri 

erTmaneTis axlos urTierTparalelurad ganlagebuli sxvadasxva 

niSnis solisebri ori disklinacia; 
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d. dislokaciuri 

paralelur sibrtyeebSi ganlagebuli sxvadasxva niSnis ori napira 

dislokacia, romelic erTi dislokaciuri maryuJis nawilebs warmoadgens. 

disklinacia 

kristaluri gisosis xazovani defeqti, warmoadgens drekadi damaxin-

jebis ares, rac dakavSirebulia kristalis erTi nawilis meore nawilisad-

mi garkveuli kuTxiT SemobrunebasTan. iwvevs srulyofili kristalis ato-

mebis urTierTganlagebis sakoordinacio ricxvisa da simetriis cvlilebas. 

diskuri mkvebavi 

metalurgiuli qarxnis sxvadasxva daniSnulebis teqnologiur agre-

gatebSi sakazme masalebis miwodebisa da dozirebis mowyobiloba, romlis 

muSa organo mbrunavi diskoa. magaliTad, naxSirebis dozirebis ganyofi-

lebis d. m. koqsqimiuri saamqros kazmis momzadebis ubanze.  

diskuri xerxi 

saglin(av)i dganebis teqnologiur xazebze damontaJebuli xerxi, rom-

lis mWreli organoa kbilebiani mbrunavi disko. d. x. amzadeben manganumiT 

legirebuli foladis furclisgan. d. x. kbilebi Termulad muSavdeba ma-

Rali sixSiris denebiT. d. x. teqnologiur nakadSi gamoiyeneba cxeli sor-

tuli naglinis dasaWrelad. 

dislokacia 

 

 
kristaluri gisosis defeqti, warmoadgens xazs, romlis gaswvriv dar-

Reveulia idealuri kristalisaTvis damaxasiaTebeli atomuri sibrtyeebis 

ganlageba. erT vertikalur atomur naxevarsibrtyes eqstrasibrtye ewode-

ba, romelsac kristalis qveda nawilSi ara aqvs gagrZeleba. eqstrasibrtyis 

napirTan gisosi Zlier damaxinjebulia. eqstrasibrtyis napiris gaswvriv 

kristalis arasrulyofilebis ares napira dislokacias uwodeben. krista-

luri gisosis am defeqtis zoma or ganzomilebaSi atomis 2-10 diametris 

tolia, xolo mesame ganzomilebaSi d. SeiZleba gaWolos mTeli kristali. 

napira d. birTvis centri aRiniSneba ┴ niSniT. d. mTavari raodenobrivi ma-
xasiaTebelia biurgersis veqtori (B). is gansazRvravs atomebis gadaadgi-
lebis mimarTulebas da sidides, sadac Zvra ukve moxda. aseve gansazRvravs 

d. arsebobasTan dakavSirebul kristaluri gisosis damaxinjebis xarisxs. 

warmodgena d. Sesaxeb SemoRebul iqna 1934 w. myari tanis (sxeulis) fizi-

kaSi kristalis simtkicis eqsperimentulad gazomil da Teoriulad gamo-

angariSebul mniSvnelobebs Soris Seusabamobis axsnisa da plastikuri 

deformaciis atomuri meqanizmis aRwerisaTvis. d. arasrulyofilebis areSi 

atomis gadaadgileba atomTSorisze nakleb manZilze iwvevs d. 

gadaadgilebas erTi atomTSorisi manZiliT, rasac sriali (dacureba) 

dislokaciebi kristalur gisosSi

 (a) _ napira dislokacia; 

(b) _ xraxnuli  dislokacia; 

(
→

b  – biurgersis veqtori; l – dislo-

kaciis xazis veqtori) 
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ewodeba, vinaidan xdeba atomebis rigrigobiTi estafeturi gadaadgileba _ 

gadasrialeba. d. gadaadgilebisas mezobel mdgomareobaSi atomTSorisi 

kavSiri wydeba marto atomebis or horizontalur wredSi. amiT aixsneba 

plastikuri deformaciiT gamowveuli Zvris kritikuli Zabvis dabali 

eqsperimentuli mniSvneloba. d. sriali ar aris dakavSirebuli masis 

difuziur gadaadgilebasTan da SeiZleba xdebodes nebismier dabal tempe-

raturaze, magram sakmaod maRal temperaturaze (≥0,5Tdn) SesaZlebeli xde-

ba napira d. moZraobis sul sxva meqanizmi, romelic dakavSirebulia masis 

difuziur gadaadgilebasTan da uwodeben gadacocebas. napiras garda ar-

sebobs xraxnuli da Sereuli dislokaciebi. dislokaciebi warmoiqmneba 

rogorc dakristalebisas, ise _ myar mdgomareobaSi fazuri gardaqmnebis 

dros. d. ZiriTad wyaros plastikuri deformaciis dros, warmoadgens mar-

cvlebis sazRvrebi. kristalebSi d. ganawilebis da simkvirvis marTviT Se-

saZlebelia vmarToT liTonuri masalis bevri Tviseba. 

diskretuli  

gamomTvlel manqanasa da momxmarebels Soris an or gamomTvlel man-

qanas Soris informaciis diskretul formaSi gadacemis arxi; 

disociacia 

radikalis, molekulis, kristalis an ionis daSla fragmentebad, 

romelic SedarebiT naklebi molekuluri masiT xasiaTdeba.  

d. eleqtrolizuri 

eleqtrolitis nadnobSi an xsnarSi arsebuli gaxsnili nivTierebe-

bis daSla. magaliTad, K K++OH-. 
d. Termuli 

siTburi moqmedebiT gamowveuli raime nivTierebis Semadgenel martiv 

komponentebad daSla. d. T. raodenobriv mniSvnelobas warmoadgens diso-

ciaciis xarisxi, romelic ganisazRvreba daSlili molekulebis raodeno-

bis fardobiT molekulebis saerTo raodenobasTan. T.Ld. procesebi ume-

tesad mTavrdeba siTbos STanqmiT. magram arsebobs T. d. reaqciebi, rom-

lis dros gamoiyofa siTbo, mag. 2NO2→2NO+O2. aseT SemTxvevaSi tempera-

turis mateba aferxebs T. d.-s. CO2-is, wylis, orqTlis, iodis da sxv. T. d. 

procesebs didi mniSvneloba aqvs metalurgiul, Tboteqnikur da dehidra-

taciis procesebSi. 

dispersia  

SemTxveviTi sididis ricxobrivi maxasiaTebeli, romelic axasiaTebs 

mis SesaZlo mniSvnelobebs maTematikuri molodinis maxloblad. 

dispersireba 

myari sxeulebis danawevreba mcire zomis nawilakebad an siTxeebis 

gafrqveva, romelTac mosdevs fxvnilebis, suspenziebis, emulsiebis anu 

dispersiuli sistemebis warmoqmna. airovan garemoSi siTxis d. uwodeben 

gamtvervas an gafrqvevas, xolo erTi siTxis meore Seurevad siTxeSi d. 

ki _ daemulsiebas. myari sxeulebis d. axorcieleben burTulebian, kolo-

idur da sxva saxeobis wisqvilebSi. siTxeebisas ki frqvevanebiT da sxva 

saxeobis sapkurebiT. dispersiuli masalebi gamoiyeneba cementis, keramikul, 

saRebavebis, kompoziciuri sali Senadnobebis da sxva warmoebebSi. 
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dispersiuli gasaleba 

daZvelebis da moSvebis procesSi foladebis da Senadnobebis sisa-

lisa da simtkicis maCveneblebis gazrda, gadajerebuli myari xsnarebidan 

axali fazis uwvrilesi (dispersiuli) nawilakebis gamoyofiT xdeba. 

dispersiuloba 

dispersiuli sistemebSi nawilakebis zomebis daxasiaTeba. dispersiu-

loba nawilakebis saSualo diametris ukuproporciulia da ganisazRvre-

ba xvedriTi zedapiriT, e. i. nawilakebis saerTo zedapiris SefardebiT 

moculobis erTeulTan an dispersuli fazis masasTan. d. sruli daxasia-

Tebaa – dispersuli fazis moculobis an masis ganawilebis mrudi nawila-

kebis zomis mixedviT. 

dispersiuli sistema 

sistemebi, romlebic xasiaTdeba romelime nivTierebaSi (dispersiul 

garemoSi) sxva nivTierebis ganawilebiT Zalze mcire nawilakebis saxiT 

(dispersiuli fazis). ganawilebuli nawilakebis sididis mixedviT arCeven 

molekulur-dispersiul sistemebs, romlebSic dispersiuli faza imyofeba 

molekuluri msxvrevis mdgomareobaSi; uxeSdispersiul sistemebs, romleb-

Sic ganawilebuli nawilakebi didia molekulebis zomebTan SedarebiT, da 

koloidur sistemebs, romlebsac ganawilebuli nawilakebis sididis mixed-

viT Sualeduri mdgomareoba ukavia molekulur-dispersiul da uxeS dis-

persiuls Soris. 

dispetCerizacia  

sawarmoSi operatiuli kontrolis da marTvis centralizacia (kon-

centracia), damyarebuli informaciis miRebis, gadacemis da gadamuSavebis 

Tanamedrove  saSualebebze. dispetCerizacia uzrunvelyofs marTuli obi-

eqtis calkeuli kvanZebis SeTanxmebul muSaobas, riTac miiRweva teqnikur- 

-ekonomikuri maCveneblebis gazrda, muSaobis riTmuloba, sawarmoo simZlav-

reebis ukeT gamoyeneba. 

dispetCeruli samsaxuri  

teqnologiuri procesis operatiuli kontrolisa da marTvis sistema. 

samTo sawarmos an gamamdidrebeli fabrikis dispetCerul samsaxurSi gamo-

iyeneba Tanamedrove teqnikuri saSualebebi, romlebic uzrunvelyofen sa-

warmoo transportis, amwevi danadgaris, zedapiris teqnologiuri kompleq-

sis, signalizaciis da ZiriTadi meqanizmebis muSaobis kontrols da opera-

tiuli informaciis avtomatur gadamuSavebas. 

disproziumi 
(Dy) d. movercxlisfro reaqciaunariani sali liToni iSviaT miwaTa 

elementebis perioduli sistemis III jgufidan. d. aqtiuria JangbadTan 

moqmedebisas, mkveTrad reagirebs wyalTan da kargad ixsneba mJavebSi. d. 

aRmoaCina pol-emil lekok de buabodranma q. parizSi 1886 wels. saxelwodeba 

berZnuli sityvidan _ "dysprositos-gan" modis, rac qarTulad Znelad 

misaRebs niSnavs.  

birTvul izomerebTan erTad d. izotopebis ricxvi 24-ia, izotopuri 

masebis diapazoni 147→168 farglebSi icvleba. 
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d. ZirTadi izotopebia: 

nuklidi atomuri masa 
gavrceleba 

bunebaSi 

naxevrad daSlis 

periodi 
gamoyeneba

154Dy 153,924429 0 3·106 weli  
156Dy 156,925277 0,06 stabiluria  
158Dy 157,924403 0,10 stabiluria  
160Dy 159,925193 2,34 stabiluria  
161Dy 160,926930 18,9 stabiluria bmr 
162Dy 161,926795 25,5 stabiluria  
163Dy 162,928728 24,9 stabiluria bmr 
164Dy 163,929171 28,2 stabiluria  

d. dnobis temperaturaa 1685K(14120C); 
duRilis temperatura _  2680K(23350C); 
simkvrive _  8550kg/m3 [936K]; 
Tbogamtaroba _ 10,7 gt/mK [300K]. d. wrfivi temperaturuli gafarToe-

bis koeficientia 10·10-6 K-1, atomuri masaa 162,60, rigiTi nomeri _ 66. 

cnobilia disproziumis cameti izotopi da sami izomeri, romelTa 

masuri ricxvi 149-dan 167-mde farglebSi meryeobs. A=150_154 izotopebis  

daSlisas gamoiyofa α-nawilakebi. 159Dy miRebulia neitronebis dasxivebiT 

(134 dRe;Em). 158Dy(n, γ)- iSleba eleqtronuli watacebis gziT iseve, rogorc 

misi izomeri, romlis naxevard daSlis periodi sul raRac 38 wT-ia. 
165 Dy 

izotops aqvs sami izomeri. erT-erTi izomerTagani _ 
154Dy, romelic war-

moiqmneba 
154Gd-is α-nawilakebiT dasxivebisas, iSleba α-nawilakebis gamoyo-

fiT, romlis naxevrad daSlis periodia 106
 wlis rigi 

239Pu-is daSlis pro-

duqtebs Soris. d. eleqtronuli struqturaa: 

1s2 2s2 2p6 3s2 3 p6 3 d10 4s2 4p6 4d10 4f10 5s2 5p6 6s2 
K-, L- da M- garsebi Sevsebulia 

d. aris samvalentiani lanTanoidi (misi qimiuri Tvisebebi La-is 
Tvisebebis msgavsia). 

disproziumis kristaluri gisosi 

heqsagonuri mWidrod wyobilia. misi ionis radiusia 0,908 Ǻ. d. axasi-
aTebs gansakuTrebuli magnituri Tvisebebi, xolo 85 K  temperaturis qve-
moT is paramagnituria.  

d. stimulatoris Tvisebebi aqvs. is mcired toqsikuria. adamianis or-

ganizmSi misi Semcvelobis Sesaxeb informacia ar arsebobs. dedamiwis qer-

qSi misi Semcvelobaa 6·10-4 %.  zRvis wyalSi: atlantis okeanis zedapirul 

fenebSi _ 8·10-11 %; siRrmul fenebSi _ 0,6·10-11 %. ZiriTadad mas Seicavs mi-

neralebi monaciti [(Ce, La...)PO4] da bastneziti [(Ce, La...)(CO)3F]. d. msoflio 

wliuri warmoebaa 100 t. miwis qerqSi d. maragia 105 t. 

d. farTod gamoiyeneba magnitebis dasamzadeblad da saWiro feroSe-

nadnobebis gamosadnobad. 

distanciuri marTva 

teqnikuri obieqtebis manZilze marTva kavSiris xazebiT gadacemuli 

signalebiT, romlebic axdenen Sesabamisi mmarTveli mowyobilobebis Car-

Tvas (rele, amomrTvelebi, kontaqtorebi, amamuSaveblebi, ventilebi, sak-
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valTebi da a. S.). 

distanciuri marTva samTo manqanis 

ZiriTadad gamoiyeneba iseTi danadgarebis marTvisTvis, rogoricaa eq-

skavatorebi, buldozerebi da gvirabgamyvani kombainebi. operatori dgas 

manqanis Soriaxlos (misi mxedvelobis areSi)  da distanciuri marTvis 

pultiT marTavs manqanas. aseT marTvas iyeneben samuSaoTa warmoebisas sa-

SiS adgilebSi _ miwisqveSa mopovebis dros, sadac aris mewyris, afeTqebis, 

qanis Camoqcevis riski. 

samTo manqanis manZilze marTvisTvis (amuSaveba, gaCereba, reversire-

ba, muSaobis reJimis Secvla) gamoiyeneba magnituri amamuSaveblebi da mar-

Tvis Rilebi. 

distilati 

aorTqleba-kondensaciis gziT gamoxdis procesis saboloo produqti. 

distilatori 

aparati gamoxdis gansaxorcieleblad. 

distilireba _ ixileT gamoxda. 

diuaris WurWeli 

(diuari (1942-1923) _ ingliseli fizikosi da qimikosi). d. WurWeli 

damzadebulia ormagi kedlebiT, kedlebs Soris vakuumiT, rac uzrunvel-

yofs Siga WurWlis maRal Tbosaizolacio Tvisebebs. mcire moculobis 

d. W. minisgan amzadeben, xolo SedarebiT didi moculobis WurWels _ li-

Tonisagan. d. W. gamoiyeneba dabali temperaturis mqone Txevad mdgomareo-

baSi arsebuli airebis, azotis, Jangbadis da sxv. Sesanaxad da transpor-

tirebisaTvis. teqnikaSi, gansakuTrebiT laboratoriul samuSaoebSi, far-

Tod iyeneben orive saxeobis d. W., romelsac miekuTvneba, agreTve, sayofa-

cxovrebo miznebisaTvis gamoyenebuli Termosebi. 

 diurometri 

 aris vikersis, brinelis, roqvelisa da sisalis mzomi sxvadasxva 

xelsawyos zogadi dasaxeleba. 

difraqtograma 

difraqtometriT Cawerili rentgenograma. 

difraqtometri 

liTonebisa da Senadnobebis struqturis saanalizo xelsawyo fo-

toeleqtruli an ionizaciuri deteqtoriT, romelic uzrunvelyofs ren-

tgenis, lazeris da sxva gamosxivebis registracias; amasTan, CamoTvlili 

gamosxivebani gamosakvlevi obieqtisgan gabneulia. liTonmcodneobaSi far-

Tod gamoiyeneba saerTo daniSnulebis universaluri, rentgenuli da av-

tomaturi rentgenuli d., romlis daxmarebiT ikvleven teqsturebs da av-

tomaturad ageben polusur figurebs.  

difraqcia 

siTxeebisa da airebis molekulebis mier kristalebis an mikronawi-

lakebis an sxivebis ganbneva _ talRebis mier Semxvedr winaRobaTa Semov-

la an gardatexa. d. warmoadgens talRebis sworxazovani gavrcelebis dar-
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Rvevas, is damaxasiaTebelia nebismieri bunebis talRebisTvis. rentgenis 

sxivebis d. xorcieldeba nivTierebisgan misi sxivebis talRebis sigrZis 

Seucvlelad. magaliTad, mikronawilakebis _ eleqtronebis, neitronebis, 

atomebis, airisa da siTxis molekulebisa da kristalebis d., romlis dros 

sawyisi sxivis konis nakadidan warmoiqneba meoradi gadaxrili sxivis ko-

nebi. maTi mimarTuleba da intensiuroba damokidebulia gambnevi obieqtis 

agebulebaze, rac Cadebulia safuZvlad rentgeno-, eleqtro- da neitrono-

grafiaSi. 

difuzia 

1. siTxeebis an gazebis urTierTSeRwevadoba. arsebobs molekuluri 

da turbulenturi difuzia. pirveli ganpirobebulia siTburi moZraobiT, 

meore _ qariSxliseburad, mudmivad moZravi, urTierTSeRwevadi moculo-

bebis SereviT; 

2. nawilakebis _ ionebis, atomebis, molekulebis da ufro msxvili 

zomis nawilakebis siTburi zemoqmedebiT gamowveuli moZraoba da gavrce-

leba garemoSi maTi koncentraciebis gaTanabrebis mimarTulebiT. d. ganic-

dis rogorc nivTierebaSi gaxsnili sxva nivTierebis nawilakebi, ise TviT 

xsnaris ZiriTadi nivTierebis nawilakebi (TviTdifuzia). d. idealur xsna-

rebSi gare zemoqmedebis gareSe xorcieldeba fikis pirvel kanonis mixed-

viT, romlis Tanaxmad nawilakebis moZraobis simkvrivis veqtori nawila-

kebis koncentraciis gradientis proporciulia da mis sawinaaRmdegodaa 

mimarTuli. difuziis koeficienti ganzomilebaTa saerTaSoriso sistema-

Si aRiniSneba `D~ asoTi da izomeba m2/wm erTeulebSi. d. gadamwyveti mniS-

vneloba aqvs mravali fizikur-qimiuri procesis ganviTarebis siCqareebis 

daxasiaTebisTvis. aseTi procesebia: adsorbcia, desorbcia, gaxsna, krista-

lizacia da sxva. farTod gamoiyeneba metalurgiul, qimiur da iseT sawar-

moo procesebSi, rogoricaa tyavis gamoyvana-gamagreba da safeiqro saqmeSi 

naWrebis SeRebva. d. ganviTareba mis siCqarezea dafuZnebuli. 

difuzori 

1. Tixamiwis warmoebis teqnologiis ganxorcielebisaTvis boqsit-ki-

ris kazmis naWrovani masis gamotutvis danadgari. gamoiyeneba cecxlgam-

Zle masalebis, keramikul, qimiur da sxva warmoebebSi; 

2. Tboeleqtrosadgurebis maRali da saSualo wnevis qvabebSi mZlav-

ri CiraRdnebis saqSenebis damzadebisas orTqlgayvanilobis, wyalgayvani-

lobis sistemebSi. 

difuziuri rCilva 

rCilva, romlis drosac difuziis daxmarebiT nakerSi miiRweva Seda-

rebiT wonasworuli mdgomareoba, kerZod, nakeris erTfazianoba. difuziu-

ri rCilva xorcieldeba RumlebSi da gamoiyeneba maRallegirebuli Se-

nadnobebisgan miRebuli detalebis SesaerTeblad. 

difuziuri saSemduReblo danadgari  

difuziuri SeduRebis mowyobilobaTa kompleqsi, romlis ZiriTadi 

Semdgeni vakuumuri kameraa. 

difuziuri SeduReba 

Termul-meqanikuri SeduRebis _ wneviT SeduRebis saxe. efuZneba imas, 
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rom detalebis arcTu didi gaxurebisas (800 ºC-mde) da SemdgomSi maTi 

msubuqi SekumSviT iqmneba SesaduRebeli zedapirebis atomebis nawilakebis 

urTierTdifuzia (SeRweva). SesaduRebeli zedapirebis daJangvis Tavidan 

asacileblad da difuziis gasaZliereblad SeduRebas awarmoeben vakuum-

Si. gaxureba xorcieldeba kontaqturi an induqciuri gamxurebliT. 

dlm-procesi 

saxelwodeba warmodgeba teqnologiis avtorebis gvarebis pirveli 

asoebidan _ Tujis gamodnoba eleqtorkalur RumelSi winaswar aRdgeni-

li gaxurebuli gunda-rkinis gamoyenebiT. procesis teqnologiur sqemaSi 

Setanilia kazmis (madani, kirqva, naxSirebi) dagundaveba, gundebis gamoS-

roba <260 °С temperaturaze da maTi nawilobrivi aRdgena 20-30 wuTis gan-

mavlobaSi 1200-1300 °С 300 mm sisqis fenaSi konveierul manqanaze. cxeli 

(1100-1200 °С), 50-60 % FesaerTo Semcvelobis gundebiT (14-27 % liTonuri Fe; 
39-45 % FeO; 2-3 % Fe2O3 da 8-11 % C) gamodnoba mimdinareobs madanTermul 

eleqtroRumelSi. procesi SemuSavebulia 1966 w. aSS-Si firma „Duwit Lloid“ 
da „Me Wane Cast Iron Pipe“-is mier da gamodnobilia 500 kvt simZlavris eleq-

troRumelSi. sawarmoo danadgari (40 mgva simZlavris eleqtrorkaluri 

Rumeli) gaSvebuli iqna aSS-s q. mobailSi. Rumlis mwarmoebluroba 

Seadgenda 600 t samsxmelo Tujs. 1 t Tujis gamosadnobad ixarjeboda 

0,6-0,9 t naxSiri da 750-1000 kvt.sT/t eleqtruli energia. didi 

energoxarjebis gamo, procesma gavrceleba ver pova.   

dnoba 

1. dnobis procesi metalurgiul, foladsadnob Rumlebsa da sxva sad-

nob agregatebSi sakazme, safluse masalebis, saTbobis, sawvavis, eleqtru-

li da sxva energiis gamoyenebiT. saboloo produqts warmoadgens liToni 

Txevad mdgomareobaSi; 

2. dnobis procesi erTjeradi cikliT, romelic Seicavs: metalurgi-

uli agregatis daTvalierebas da mimdinare remonts, moTxovnili qimiuri 

Sedgenilobis metalurgiuli kazmis CatvirTvas da gaxurebas saWiro tem-

peraturamde, liTonis (widis) gamoSvebas sadnobi Rumlidan cicxvSi. ga-

mosadnobi Rumlis gvarobis, meTodis, daniSnulebisa da sxva niSnebis mi-

xedviT arCeven mravali saxis d., romelTagan ZiriTadia:  

d. avtogenuri 

1. sulfiduri koncentratebis d., romlis drosac maTi gadnobisaTvis 

saWiro siTbo sulfidebis daJangvis Sedegad miiReba; 

2. axorcieleben nadnobSi damJangav airTan erTad sulfiduri koncen-

tratis SeberviT. es meTodi spilenZis warmoebaSi gamoiyeneba; 

d. arekvliTi 

liTonebis da Senadnobebis d., romelsac axorcieleben amrekl Ru-

melSi naxSiris wvis siTbos xarjze; 

d. aRdgeniTi 

liTonis miReba madnis gadnobiT misi Jangeulebidan (oqsidebidan) 

naxSirbadSemcveli aRmdgenebis zemoqmedebiT da fuWi qanebis widaSi gaday-

vaniT; 

d. besemeruli 

d. besemerul konverterSi. ix. besemereba; 
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d. brZmeduli 

Tujis da feroSenadnobebis miReba brZmedSi. ix. brZmedis procesi; 

d. garnisaJuli 

d. garnisaJze, romelsac Txevadi liTonis an widis Rumlis amonagze 

an liTonuri tigelis kedelTan Sexebis gareSe atareben. ix. garnisaJi; 

d. daleqviTi an damleqi 

d., dafuZnebulia tyviis sulfidebidan rkiniT gamodevnis reaqciaze 

da tyviis daleqvaze Rumlis qvedze; 

d. daJangviTi 

d. damJangav atmosferoSi. magaliTad, martenuli d.; 

d. daxuruli sakerZiT 

feroSenadnobebis d. rkalur RumelSi, rodesac sakerZis zedapiri 

myari kazmiTaa dafaruli; 

d. eleqtrofoladis 

liTonisa da Senadnobebis d. rkalur an induqciur eleqtroRumlebSi; 

d. vakuumuri 

liTonebis da Senadnobebis vakuumur RumlebSi d. d. v. gamoiyeneba, 

pirvel rigSi, advilad Jangvadi liTonebis (Ti, Mo, W da sxv.), naxevargam-
tarebis (Si, Ge, maTi naerTebi) da gansakuTrebuli sisufTavis foladebis 

sawarmoeblad; 

d. vakuumur-induqciuri 

liTonebisa da Senadnobebis vakuumur-induqciur RumlebSi d.; 

d. vakuumSi plazmis gamoyenebiT 

speceleqtrometalurgiaSi liTonis gamodnobis yvelaze gavrcelebuli pro-

cesebia: dnoba induqciur, vakuumur-induqciur da plazmur RumlebSi.  gadadno-

bis procesebia: eleqtrowiduri da vakuumur-rkaluri (ewg, vrg). samrewvelo mas-

StabiT gamoiyeneba eleqtronul-sxivur da plazmur-rkalur RumlebSi gadadno-

ba, aseve vakuumur-plazmuri procesebi (gamodnoba da gadadnoba) da oreleqtro-

diani vakuumur-rkaluri gadadnoba. 

d. zonuri 

liTonisa da Senadnobebis rafinirebis meTodi, mdgomareobs viwro 

gamdnari zonis gadaadgilebaSi gasawmendi liTonis myari Reros gaswvriv; 

es meTodi elementebis erTisa da imave masalis myar da Txevad fazebSi 

xsnadobis sxvadasxvaobazea (gansxvavebaze) dafuZnebuli. gamoiyeneba 

sufTa liTonebis, naxevrad gamtarebis, monokristalebisa da sxv. 

misaRebad; 

d. Tomasuri 

d. Tomasis konverterSi _ ixileT Tomasis procesi; 

d. Txevad abazanaSi 

rkinismadnovani masalebis naxSirbadiT damuSavebiT, JangbadiT inten-

siuri gaqreviT widis fenaSi rkinis pirdapiri miReba Txevad mdgomareobaSi; 

d. kivcet [KIVCET melting] 
sulfiduri madnebis da koncentratebis Jangbad-Setivtivebuli cik-

lonuri eleqtroTermuli dnoba. gamoiyeneba spilenZisa da polimetaluri 

koncentratebis gadamuSavebisTvis; 

d. konverteruli 

foladis an Steinis konverteruli procesebiT miReba; 

d. koncentraciuli 

arekvliT RumelSi daJangviT atmosferoSi koncentratebisgan Steinis 

misaRebi d.; 
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d. liTonTermiuli 

liTonTermiis principze dafuZnebuli d.; 

d. madnuri 

xorcieldeba madnebidan liTonis miRebis mizniT; 

d. madnur-Termuli 

madnebis d. im siTbos xarjze, romelic eleqtrodenis gatarebiT sa-

kazme masalebis gadnobis Sedegad warmoqmnil widaSi gamoiyofa; 

d. marafinirebeli 

minarevebisgan liTonebis da Senadnobebis gawmendis mizniT ganxor-

cielebuli d.; 

d. martenuli 

martenuli procesiT foladis miReba; 

d. naxevradpirituli 

piritis Semcirebuli (70 %-ze naklebi) raodenobiT, kvarcis silisa 

da kirqvis flusebis gamoyenebiTa da kazmis wonidan 10-12 % koqsis dama-

tebiT koSkura (Saxtur) RumlebSi pirituli spilenZis madnebis gadamuSa-

vebiT xorcieldeba; 

d. pirituli 

koSkura RumelebSi pirituli spilenZis madnebis kvarcis da kirqvis 

narevSi koqsis damatebis gareSe gadamuSaveba. am SemTxvevaSi koqswvrilas 

mcire (2-4 %) raodenobas iyeneben; 

d. reaqciuli 

d., romlis Sedegad liTons misi oqsidis da sulfidis urTierTqme-

debiT iReben; 

d. spilenZ-gogirdovani 

maRalgogirdiani madnebis pirituli d., romlis drosac saRumle 

airebis damuSaveba gogirdis miRebis mizniT xorcieldeba; 

d. finuri 

d. Setivtivebul mdgomareobaSi 450-500 °C-ze gaxurebuli Jangbad-hae-

ris berviT; d. f. spilenZis misaRebad gamoiyeneba; 

d. Ria sakerZiT 

rkalur RumelSi feroSenadnobebis misaRebi d. kazmis gadnobis Sem-

deg sakerZis zedapiri widis nadnobs warmoadgens; 

d. Semamcirebeli 

koSkura RumelSi spilenZiT gamdidrebuli Steinis (25-40 %-mde Cu) 
miRebis meTodi. Steins kvarcis, kirqvisa da koqsis narevTan erTad adnoben. 

d. Setivtivebul mdgomareobaSi 

1. liTonebis sulfidebis avtogenuri d., romelsac 450-500 OC-ze gaxu-
rebuli haeris an Jangbadis nakadTan erTad axorcieleben maTi SeberviT 

maRal temperaturaze gaxurebuli Rumlis sadnob sivrceSi; 

2. eleqtromagnitur velSi Setivtivebuli liTonis mcire masis 

gadnoba da dayovneba; 

d. Steinze 

naxevarfabrikati madnebidan liTonis dnobiT gamoyofa, e. w. Steinad; 

d. S. iyeneben spilenZisa da nikelis warmoebaSi. ixileT. Steini, spilenZi, 

nikeli. 
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dnobadoba 

nivTierebis myari mdgomareobidan Txevad mdgomareobaSi gadasvlis 

unari. damokidebulia nivTierebis cecxlmedegobaze, romelic sxvadasxva 

myar masalas, maT Soris liTonebs asxvaveben erTmaneTisagan. 

garkveuli wonis nivTierebis myari mdgomareobidan Txevad, gamdnar 

mdgomareobaSi gadasayvanad daxarjuli siTbos raodenoba. magaliTad, 1 kg 

kazms an 1 kg widis myari mdgomareobidan Txevad mdgomareobaSi gadasayva-

nad daxarjuli siTbos raodenoba. ix. gadnoba. warmoadgens widis maxasi-

aTebels. 

dnoba vakuumSi plazmis gamoyenebiT 

speceleqtrometalurgiaSi liTonis gamodnobis yvelaze gavrcelebu-

li procesebia: dnoba induqciur, vakuumur-induqciur da plazmur Rumleb-

Si.  gadadnobis procesebia: eleqtrowiduri da vakuumrkaluri (ewg, vrg). 

samrewvelo masStabiT gamoiyeneba eleqtronulsxivur da plazmurrkalur 

RumlebSi gadadnoba, aseve vakuumurplazmuri procesebi (gamodnoba da ga-

dadnoba) da oreleqtrodiani vakuumrkaluri gadadnoba. 

dnobadi eleqtrodiT argonrkaluri SeduReba 

rkaluri SeduReba dnobadi eleqtrodis gamoyenebiT da rkalis 

zonaSi Seberili argoniT (heliumiT) Seqmnili gare dacviT. 

dnobiT airwnexuri SeduReba 

wneviT SeduReba, romlis drosac SesaerTebeli nawilebi ganicdis 

adgilobriv gaxurebas airJangbadiani aliT liTonis zedapirze Txeli 

fenis Semolxobamde da RerZuli ZaliT kumSvamde. gaxurebisaTvis gamoi-

yeneba specialuri mravalaliani sanTurebi, romelTa ali moqmedebs Sesaer-

Tebeli nawilebis torsul zedapirebze anu pirapiris perpendikularul 

zedapirze. 

dnobiT Termituli SeduReba 

dnobiT SeduReba, romlis drosac liTonis gaxureba xorcieldeba 

Txevadi Termituli liToniT, romelic adnobs SesaerTebeli detalebis 

liTons warmoqmnili SenaduRi pirapiris mTel kveTze da erTdroulad 

misarTi liTonis rolsac asrulebs. 

dnobiT pirapira SeduReba 

wneviT Sedureba, romelic liTonebis pirapirebis zedapirebis Txeli 

fenis eleqtruli deniT Semolxobamde maRalkoncentrirebuli adgilobrivi 

gaxurebiT xorcieldeba. 

dnobiT SeduReba 

SeduReba, romelic xorcieldeba liTonis adgilobrivi SednobiT Se-

duRebis zonaSi misarTi masalis miwodebiT an miwodebis gareSe, 

wnevisgan damoukideblad. 

dnobis gadamJaveba  

foladis dnobis procesebSi nadnobis bolo periodebSi, rogorc 

liTonSi, ise widaSi, SemCneulia rkinis da sxva elementebis Jangeulebis 

_ Jangbadis maRali koncentracia, am movlenis gamomwvevi mravali mizezia, 

romelTaganac ZiriTadia liTonis gadaxureba, RumelSi nadnobis dayovne-
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ba, bolo, gaSvebiswina periodSi abazanaSi myari damJangavis zedmeti Setana 

da sxv. 

dozatori 

1. Txevadi an fxvieri masalebis moculobiTi an woniTi dozirebis 

mowyobiloba (kalibruli moculoba, avtomaturi saswori, samarTavi pul-

ti da sxv.); 

2. zusti masis an moculobis masalis uwyvetad an periodulad mimwo-

debeli mowyobiloba. 

dozireba 

 Txevadi an fxvieri masalebis saerTo raodenobidan gansazRvruli 

moculobis an masis gamoyofis, gamocalkevebis procesi. d. xSir SemTxve-

vaSi avtomatizebuli procesia. 

doli-adida 

mimRebi da gamWim(av)i (sawevi) mowyobilobiT erT agregatSi – dolSi 

gaerTianebuli erTjeradi adidvis dgani. 

doli saxvevelasi 

cilindris formis saxvevelas muSa organo horizontalur an verti-

kalur mdgomareobaSia ganlagebuli. ix. saxvevela. 

dolomiti 

saxelwodeba warmodgeba frangi geologisa da mineralogis dolomes 

(1750-1801 ww) mixedvT. 

1. kalciumis da magniumis karbonati; minerali, romelic farTodaa 

gavrcelebuli bunebaSi da gamoiyeneba rogorc fuZe cecxlgamZle masale-

bis nedleuli; Sedgeniloba ganisazRvreba formuliT CaCO3·MgCO3 da xa-

siaTdeba TeTr monacrisfrod. gamowvis Semdeg misi Sedgenilobaa 35-38 % 

MgO da 52-58 % CaO; d. sisale mineralogiuri skalis mixedviT aris 3,5-4, 

simkvrive _ 2900-3200 kg/m3; 

 2. qani, romelic ZiriTadad dolomitisgan Sedgeba, gamoiyeneba 

cecxlgamZle masalebisa da flusebis dasamzadeblad; gansakuTrebiT far-

Tod gamoiyeneba gamomwvari dolomitis fxvnili metalurgiuli Rumlebis 

(magaliTad, martenis, orabazanianis, eleqtrorakluris) samuSao sivrcis 

kedlebis ganawyobis aRsadgenad yoveli dnobis gaSvebis Semdeg (ix. gawyo-

ba Rumelisa), risTvisac standartiT gaTvaliswinebulia dolomitis ori 

saxis (32,5 % da 29 % MgO-s SemcvelobiT) fxvnilis gamoyeneba. 

dolomiti (saqarTveloSi) 

sruli metalurgiuli cikliT milebis msoflioSi pirveli mwarmoe-

beli, amierkavkasiis metalurgiuli qarxnis teqnologia moiTxovda didi 

raodenobiT nedl da gamomwvar dolomits. am mizniT profesorma nikoloz 

qaSakaSvilma da misma moadgilem, gamocdilma samTo inJinerma ilia inaS-

vilma (1911-1996 ww.) geologiur sammarTvelos TanamSromlebTan erTad Ca-

atares saZiebo samuSaoebi nedli dolomitisa da dolomitizebuli kirqve-

bis sabadoebis maragebis dasadgenad jer sof. abanoSi da, mogvianebiT, q. 

tyvarCelis gareubnebSi. ilia inaSvilis uSualo monawileobiT Sesrulda 

saproeqto samuSaoebi da aSenda nedli dolomitis mosapovebeli samsxvre-

vi danadgarebi fraqciuli daxarisxebis mowyobilobiT, riTac yoveldRi-
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urad maragdeboda metalurgiuli qarxnis aglosabrZmede da kir-dolomi-

tis saamqroebi gamomwvari dolomitiT martenis Rumlebis uzrunvelsayo-

fad. dRes abanosa da tyvarCelis dolomitebis karierebi, samwuxarod, e. 

w. samxreT oseTisa da afxazeTis separatisti xelisuflebebis mier kon-

trolirebad teritoriazea. 

dolomiti gamomwvari  

gamomwvari dolomiti cecxlgamZle fxvieri masalaa, 32,5 % MgO, 70 % 
SiO2 da Aℓ2O3 + Fe-is da Mn-is Jangeulebi 7 %, romelic aucilebelia fo-

ladsadnobi yvela Rumlidan nadnobis gamoSvebis Semdeg Rumlebis speci-

aluri gasawyobi manqaniT sadnobi agregatis wina, ukana kedlebisa da fer-

dobebis gacveTili, dazianebuli cecxlgamZle masalebis aRsadgenad, gasa-

wyobad. gawyoba iwyeba Rumlidan foladis gamoSvebis Semdeg da mTavrdeba 

Rumlis daclisTanave. 

gamomwvari dolomiti (32,5 % MgO, 70 % SiO2 da Aℓ2O3 + Fe-is da Mn-is 
Jangeulebi 7 %)  miiReba nedli dolomitis gamowvis Sedegad 125 m sigrZis 

RumelSi, romelic gamowvis areSi amogebulia qrommagnezitis cecxlgam-

Zle agurebiT da Srobis da gaxurebis zonebSi _ Samotis cecxlgamZle 

masalebiT. rusTavis metalurgiul qarxanaSi dolomitis gamosawvavi gi-

ganturi Rumlis agebaSi, montaJsa teqnologiuri ciklis aTvisebaSi didi 

Rvawli miuZRviT kirisa da dolomitis saamqros ufrossa da mis moadgi-

les, gamocdil samTo inJinrebs _ suliko kalandaZesa da mamuli xazara-

Zes. 

domenebi 

feromagnitur liTonebSi TviTdamagnitebis ubnebi, romlebSic ato-

mebis magnituri momentebi erTi mimarTulebiTaa orientirebuli. 

domkrati 

mcire simaRleze tvirTebis amwevi meqanizmi. domkratebi arsebobs 

lartyuli, xraxnuli, hidravlikuri. 

done kazmisa 

brZmedis procesis normaluri svlis erT-erTi ZiriTadi maCveneblis 

k. d. mixedviT ganisazRvreba RumelSi kazmis gadaadgilebis siCqare, e. i. 

procesis normaluri svla. 

dored-procesi 

 

 

 

 

 

 

 

 

Tujis gamodnobis procesi rkinis Txevadfazuri aRdgenis mbrunav 

(30 br/wT) RumelSi, SemuSavebuli 1960 w. Sveduri firmis `Stora Copperberg~-is 
mier. RumelSi uwyvetad itvirTeba koncentratisa da naxSiris narevi. aR-

dgenis procesSi gamoyofili CO-s 80-90 % Txevadi abazanis Tavze iwveba 

CO2-mde. Rumlis brunva aqtiurs xdis aRdgeniT process. saboloo wida 

„dored“ danadgaris sqema 

1. mbrunavi Rumeli; 2. Jangbadis Rer-

Zuli qSini; 3. kazmiT mkvebavi; 4. ga-

momavali airebi; 5. wida; 6. Tuji. 
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Seicavs 4-6 % FeO-s. Tujis Sedgenilobaa (%): 3,6 C; 0,01 Si; 0,09 Mn; 0,124 S; 
0,028 P. 1 t Tujis gamodnobisaTvis  ixarjeboda 490 kg naxSiri, 415 m3 Jan-

gbadi. SvedeTis qarxanaSi `domnarveti~ sacdel-sawarmoo danadgarze miR-

weulma mwarmoeblurobam Seadgina 4,5 t/sT. amonagis arasakmarisi medego-

bis gamo, cdebi Sewyda 1969 w. 

dorni 

1. liTonis erTiani an nawilebisagan Sedgeneli wyliT sacivebeli Re-

ro (instrumenti), romelsac iyeneben Rru nakeTobaTa warmoebisas 

eleqtrowiduri procesiT, liTonis uwyveti Camosxmisas da sxv. d. 

amzadeben legirebuli foladebisgan 12X5МА, OXH3M da sxv.; 

2. piligrimuli an lartyuli dganis samarTuli. 

draga 

mcuravi samTo-gamamdidrebeli kompleqsi, romlis daniSnulebaa wyliT 

dafaruli sasargeblo wiaRiseuli sabadoebis damuSaveba da gamdidreba. 

TavianTi konstruqciuli Taviseburebisa da daniSnulebis mixedviT asxva-

veben kontinetur da sazRvao d., romelTagan pirveli gamoiyeneba mcire 

mdinareebis kalapotebSi, xolo meore zRvebze da did tbebze. d. kompleq-

sSi Sedis mravalxapiani eqskavatorebi, cicxvi 700 l-mde moculobiT da 

amoxapvis 50 m-mde siRrmiT. aseTi danadgarebi gamoiyeneba oqros, platinis, 

kalis, almasis da sxva sabadoebis dasamuSaveblad. 

drekadoba 

sxeulebis Tviseba aRidginos sawyisi forma da moculoba (myar mdgo-

mareobaSi arsebuli sxeulebi), an mxolod moculoba (Txevad da airovan 

mdgomareobaSi arsebuli sxeulebi) gareSe Zalebis moqmedebis Sewyvetis 

Semdeg. aseTi Tvisebebis mqone sxeuls uwodeben drekads. drekadi defor-

maciis arsi mdgomareobs SemdegSi: wonasworul mdgomareobaSi atomebs kris-

taluri gisosis garkveul adgilebSi aCerebs maT Soris moqmedi mizidva-gan-

zidvis Zalebis wonasworoba. gare Zalis gavleniT atomebi erTmaneTis mi-

marT gadaadgildeba _ uaxlovdeba an Sordeba erTmaneTs atomSorisze nak-

lebi manZiliT. xdeba gisosis damaxinjeba da atomebs Soris moqmedi mizid-

va-ganzidvis Zalebis wonasworobis darRveva. am arawonasworul mdgomare-

obaSi kristali deformirebulia da misi energia izrdeba. es clilebebi 

potenciuria da SenarCunebulia sanam moqmedebs gare Zala, romlis moxsnis 

Semdeg iwyeba atomebis pirvandel wonasworul mdgomareobaSi dabruneba, 

ixsneba gisosis damaxinjeba da bolos liToni aRidgens Tavis zomebs da 

formas. drekadi deformaciis Semdeg misi kvali ar rCeba. 

drekadobis moduli 

drekadi deformaciisadmi liTonis winaRobis maxasiaTebeli sidide, 

romelic udris normaluri Zabvis Sefardebas mis mier gamowveul drekad 

wrfiv deformaciaze. arCeven drekadobis modulebs: RerZuli gaWimva-kumS-

visas (iungis moduls anu normaluri drekadobis moduls); Zvrisas (Zvris 

moduls) da yovelmxrivi kumSvisas (moculobiTi drekadobis moduls). 

drekadoba disociaciisa 

airis wonasworuli wneva qimiuri naerTis disociaciisas. d. d. mniS-

vnelobis mixedviT msjeloben naerTis simtkicis Sesaxeb, rac maRalia d. d. 

mniSvneloba, miT naklebia qimiuri naerTis simtkice. 
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drenaJi 

1. miwisqveSa arxebis sistema, romlis daxmarebiT samSeneblo moedne-

bidan xdeba gruntis wylebis amoSroba, mocileba da maTi donis daweva. 

Sav metalurgiaSi _ Txevadi nadnobebis filtrireba _ dawdoma koqsis fe-

nis gavliT. hidrometalurgiaSi d. iyeneben Slamebis, danaleqebis gauwylov-

nebisaTvis, agreTve _ gamotutvis procesSi; 

2. sxvadasxva sadrenaJe gvirabiT qanis masivis an sasargeblo wiaRi-

seulis daSrobis meTodi. 

dresireba 

1. furclebis an wnelis  civi glinva mcire sididis (≤0,5 %) moWim-

viT, simtkicis Tvisebebis gazrdisaTvis, zedapirze saWiro mikroreliefis 

SeqmnisaTvis, sibrtyeobis gaumjobesebisaTvis, Zvris (Cernov-ludersis) xa-

zebis warmoqmnis acilebisaTvis momwvari mcirenaxSirbadiani aralegire-

buli foladis zedapirze tvifrvis dros. procesi warmoebs Siga Sreebis, 

fenebis deformaciis gareSe; 

2. d. Cveulebriv axdenen erTgalian (dresirebis) oTxglinian dganze. 

foladis Tunuqis dasamzadeblad iyeneben orgalian dgans. 

drk-procesi (Direct Reduction Corporation process) 
Rrublovani rkinis miReba myari naxSirbadiT madnis (gundebis) aRdge-

niT mbrunav milisebr RumelSi naxSiris gamoyenebisas, romelic erTdro-

ulad saTbobic aris da aRmdgen(el)ic. madani RumelSi SeaqvT naxSirsa da 

kirqvasTan erTad. aRdgenis zonaSi temperaturas aregulireben 1050-1060 °C-is 
farglebSi naxSiris SefrqveviTa da haeris SeberviT. RumelSi masalebis 

dayovnebis droa ≈10 sT. aRdgenil kazms aciveben mbrunav milisebr macivar-

Si, Semdeg mas dayofen cxavebsa da magnitur separatorebSi Rrublovan rki-

nad, nabrun aRmdgenlad (nabrunad) da aramagnitur fraqciad. rodesac Rrub-

lovani rkinis metalizaciis xarisxi aris 93,15 %, kuTri xarjia: madnis _ 

1,4 t, kirqvis _ 25 kg, Ckav _ 0,389 t. drk-procesi SeimuSava aSS-s firmam `Di-
rect Reduction~ foladis gamodnobisaTvis rkalur eleqtrul RumlebSi. 1978 w. 

rokvudSi (tenesis Stati _ aSS) aSenda sademonstracio danadgari _ mili-

sebri Rumeli (L=45 m, D=3,5 m) weliwadSi 50 aTasi tonis mwarmoeblurobiT 

da Rrublovani rkinis 1 tonaze naxSiris xarjiT 0,55-1,17 t. samrewvelo da-

nadgari 75 aTasi tonis wliuri mwarmoeblurobiT agebul iqna 1983 wels 

firma `Scaw Metals~-is qarxanaSi (jerminstoni _ samxreT afrikis respubli-

ka). milisebri Rumlis sigrZea 60 m, xolo garsacmis diametri _ 4,5 m. 

dro dnobisa 

foladis dnobis xangrZlivoba (wT-Si an sT-Si). magaliTad, folad-

sadnob RumelSi (na)dnobis drois dasadgenad metad mniSvnelovania (na)dno-

bis calkeuli periodebis dawyebisa da damTavrebis momentebis gansazRvra.  

(na)dnobis sruli dro ganisazRvreba wina (na)dnobis gamoSvebis dawyebis 

momentidan momdevno nadnobis gamoSvebis dawyebamde. d. d. zust gansazRvras 

gadamwyveti mnSvneloba eniWeba Rumlis faqtobrivi saaTobrivi 

mwarmoeblurobis dasadgenad da sxva teqnikur-ekonomikuri maCveneblebis 

saangariSod. 

droseli 

milgayvanilobaSi ganivi Wrilis Sesamcireblad damontaJebuli li-

Tonis farsaketi, romlis roli SeiZleba Seasrulos ventilma, Siberul-
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ma Camketma, sarqvlis Camketma da Semaviwroebelma mowyobilobam. 

droselireba 

temperaturis cvlilebiT orTqlis, airis an siTxis droselze gav-

lis Sedegad gamowveuli wnevis dacema. d. process iyeneben airebis gaTxe-

vadebisas kriogenul danadgarebSi, agreTve, airebisa da siTxeebis xarjis 

regulirebisTvis. 

droselsarqveli 

Sigawvis Zravis karbiuratoris detali, romlis saSualebiT awarmo-

eben cilindrSi Semavali sawvavi narevis raodenobis regulirebas, mis mi-

xedviT icvleba Zravis mbrunavi momenti da mbrunavTa ricxvi da simZlavre. 

drosi 

Savi da feradi liTonebis rafinirebisas nadnobis zedapirze amotiv-

tivebuli feradi liTonebis araliTonuri CanarTebi, romelTa mocileba 

meqanikurad xdeba. 

dubleti 

speqtris erTmaneTis gverdiT ganlagebuli ori xazis wyvili. 

 duo-dgani _ ixileT dgani. 

dupkari 

TviTgantvirTvis meqanizmiT aRWurvili madnisa da sxva fxvieri masa-

lis transportirebisTvis saWiro rkingzis naxevradvagoni. 

dupleqs-procesi 

folads da Senadnobebis metalurgiuli procesi, xorcieldeba Tana-

mimdevrulad or gancalkevebul agregatSi, maT Soris operaciebs anawile-

ben efeqturobisa da teqnikur-ekonomikuri maCveneblebis gaumjobesebis gaT-

valiswinebiT. iyeneben bunebrivad legirebuli Tujisagan foladis gamo-

sadnobad. am dros pirvel stadiaze Tujidan gadaaqvT sasargeblo kompo-

nenti maRalkoncentrirebul widaSi, xolo meore stadiaze, naxSirbadian 

liTonur naxevarproduqts gadaamuSaveben foladad. d. p. mizania miRebuli 

produqciis xarisxis gaumjobeseba da ZiriTadi – saboloo agregatis mwar-

moeblurobis gazrda. d. p. magaliTebia: konverteri _ eleqtruli Rumeli, 

konverteri – konverteri, bovi _ eleqtruli Rumeli, martenis Rumeli _ 

eleqtruli Rumeli da dupleqs-procesis sxva variantebi. 

dupleqs-foladi 

dupleqs-procesiT miRebuli maRalxarisxovani foladi. is araliTo-

nuri CanarTebisa da airebis minimaluri SemcvelobiT gamoirCeva. 

duralumini 

saxelwodeba warmodgeba germanuli qalaqis durenis da aluminis sa-

xelis gaerTianebiT. warmoadgens aluminisa da spilenZis daZvelebad, de-

formirebad Senadnobs. d. SemuSavebulia 1908 w. germaniaSi a. vilmis mier. 

Seicavs magniums da manganums; amasTan spilenZis Semcvelobaa 2,2-5,2 %, mag-

niumisa _ 0,2-2,7 %, xolo manganumisa 0,2-1,0 %. d. Termuli damuSaveba iTva-

liswinebs 500 °C temperaturze misi gaxurebis Semdeg wyalSi wrTobas Sem-

dgomi bunebrivi an xelovnuri daZvelebiT. d. farTod gamoiyeneba aviamSe-

neblobaSi. d. naklebi antikoroziulobiT xasiaTdeba, ris gamoc mis nake-

Tobebs faraven wminda aluminis feniT. d. gamoirCeva maRali bzarmedegobiT. 



262 
 

durark-procesi 

metalurgiuli fxvnilebis miRebis meTodi, dafuZnebulia mbrunavi 

magnituri velis moqmedebiT nadnobis gafrqvevaze.  

duRabi 

mSeneblobaSi SemakavSireblad gamoyenebuli kiris da kvarcis silis 

(qviSis) narevi. d. aseve kirduRabis saxelwodebas atarebs. farTodaa gav-

rcelebuli cementduRabis gamoyeneba. metalurgiuli agregatebis (sadno-

bi Rumlebis, saglin(av)i dganebis da teqnologiuri mowyobilobis) saZir-

kvlebi cementduRabiani rkinabetonis monoliTisagan mzaddeba, xolo me-

talurgiuli Rumlebis Tbosaizolacio amonagis wyobisas iyeneben cecx-

lgamZle cementebis safuZvelze damzadebul d. 

 duRabsarevi 

Semrevi meqanizmiT samSeneblo Cveulebrivi da cecxlgamZle xsnare-

bis dasamzadebeli manqana. bolo dros farTo gavrceleba poves saavto-

mobilo transportze damontaJebulma moZravma duRabsarevebma. 

duRili foladisa 

sadnob RumlebSi foladis dnobis  erT-erTi periodi, romelic Txe-

vadi abazanis sruli gadnobis Semdeg iwyeba. duRilis ori periodia – mad-

nuri duRili da wminda duRili. abazanis madnuri d. iwyeba masSi myari 

damJangavis _ rkinis madnis an rkinis xenjis SetaniT, rac aCqarebs naxSir-

badis amowvas da abazanis intensiur duRils naxSirJangis msxvili buStu-

lebis gamoyofiT. wminda anu sufTa duRilis periodSi Txevadi foladi-

dan naxSirbadi naklebi siCqariT amoiwveba naxSirJangis ufro wvrili buS-

tulebis gamoyofiT. wminda anu sufTa d. xasiaTdeba abazanis farTobis 

2/3-ze wvrili, Tanabari zomis airbuStulebis gamoyofiT, rac foladis 

dayvanis saboloo stadiaa ganJangvis win. foladis dnobis es klasikuri 

periodi, maT Soris wminda duRili, Tanamedrove foladsadnob agregateb-

Si procesis JangbadiT intensifikaciis gamo maRali siTburi datvirTvisas 

nadnobis 45÷55 wuTis xangrZlivobisas aRar SeiniSneba. 

 

 

 

e 

eboniti 

igivea, rac abandari, ix. abandari. 

ebulioskopia 

Ebullie laTinuri warmoSobis sityvaa da niSnavs `wamoduRebas~. fi-

zikur-qimiuri analizis meTodi, romelic damyarebulia mduRare xsnaris 

temperaturis gazomvaze wminda gamxsnelis duRilis temperaturasTan Se-

darebiT. raulis kanonebis Tanaxmad araaqroladi nivTierebis usasrulod 

gajerebuli xsnaris da eleqtrolituri disociaciis ararsebobisas tem-

peraturis gazrda ∆tduRilis proporciulia xsnaris moluri koncentraci-

isa ∆tduR= Eэ/m, sadac Eэ aris proporcialobis koeficienti, damaxasiaTe-

belia TiToeuli gamxsnelisTvis da ar aris damokidebuli gaxsnili niv-

Tierebis bunebaze. e. gamoiyeneba gaxsnili nivTierebis molekuluri masis 
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an susti eleqtrolitis disociaciis xarisxis gansazRvrisaTvis. 

evoluta da evolventa 

diferencialuri geometriis cnebebia _ brtyeli mrudis centrebis 

simravles ewodeba am mrudis evoluta, xolo mruds Tavisi evolutis mi-

marT _ evolventa.  

egzoairi _ ixileT atmosfero egzoTermuli. 

egzoTermuloba (egzoTermia) 

zogierTi qimiuri reaqciis ganviTarebis Sedegad siTbos gamoyofa. 

daJangvis, wvis reaqciebis umetesoba egzoTermulia. ama Tu im qimiuri 

elementis daJangvis Sedegad gamoyofili siTbos raodenoba damokidebu-

lia am elementis Jangbadisadmi qimiuri aqtiurobis mniSvnelobaze. rac 

ufro maRalia elementis qimiuri aqtiuroba – swrafva Jangbadisadmi, miT 

ufro metia gamoyofili siTbos raodenoba e. i. miT ufro Zlieria egzo-

Termuloba. 

evropiumi 

(Eu) e. rbili, movercxlisfro JangbadTan swrafad moreagire liTo-

nia. e. iSviaTad gvxvdeba da iSviaT miwaTa elementebis jgufSi maRali 

reaqciaunarianobiT gamoirCeva. e. aRmoaCina e. a. demarsem 1901 wels 

parizSi da saxelic aRmoCenis adgilis mixedviT uwodes. am elementis 

aRmoCena samariumisa da magniumis ormagi nitratis fraqciul 

gancalkevebasTan aris dakavSirebuli. elements ori stabiluri izotopi 
151Eu(47,8 %) da 

153Eu aqvs. misi atomuri masaa 151,96, nomeri _ 63. cnobilia 

Eu-is 142-dan 160-mde masuri ricxvis mqone Cvidmeti radioaqtiuri izotopi. 
155Eu da 158Eu daSlis produqtebia. 

155Eu _ β- gamomsxivebelia, misi naxevrad 

daSlis periodia 1,7 weli, gamoiyeneba niSnuli atomebis saxiT. 

e. mciretoqsikuri elementia. adamianis organizmSi misi Semcvelobis 

zusti informacia ar arsebobs. savaraudod, is Zalian umniSvneloa. miwis 

qerqSi misi Semcvelobaa 2,1 · 10-4 %; atlantis okeanis: zedapirul fenebSi 

_ 0,9 · 10-11 %, siRrmul fenebSi _ 1,5 · 10-11 %, wynari okeanis: zedapirul fe-

nebSi _ 1 · 10-11 %, siRrmul fenebSi _ 2,7 · 10-11 %. e-s ZiriTadad igive minera-
lebi Seicavs, rac disproziums. e-s msoflio wliuri warmoebaa ~100 t, xo-
lo maragi _ 105 t.  

evropiumis izotopebia: 

 

nuklidi atomuri 

masa 

gavrceleba 

bunebaSi 

naxevrad daSlis 

periodi 

gamoyeneba 

151Eu 150,919847 47,8 stabiluria bmr 
152Eu 151,921742 0 13,4 weli niSnuli 

153mEu  0 9,3 sT niSnuli 
153Eu 152,921225 52,2 stabiluria bmr 

 

e. dnobis temperaturaa 1095K, duRilis temperatura _ 1870K, 

simkvrive _ 5243 kg/m3. Tbogamtarobaa 13,9 vt/(m·K), xolo wrfivi gafar-

Toebis koeficienti _ 32·10-6K-1
. e. aqvs 4300 barnis toli siTburi neitro-

nebis watacebis Zlier didi Wrili. am Tvisebis gamo mas farTod iyeneben 

atomuri eleqtrosadgurebSi. 

e. eleqtronuli struqtura aseTia: 1s22s22p63s23p63d104s24p64d105s25p64f75d06s2
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K-, L- da M- garsebi Sevsebulia. 

evropiumis miReba da gamoyeneba 

e. itriumis jgufis pirveli elementia. is samvalentiania, magram 

eleqtroliziT vercxliswylis kaTodze an Zn, Cr+2, an Sesabamisi amalga-

miT SeuZlia orvalentianamde aRdges.  

liTonuri e. miiReba misi marilebis eleqtrolizis an lanTanidan 

zeJangidan aRdgenis gziT. is waxnagcentrirebul kubur sistemaSi kris-

taldeba. misi ionuri radiusia Eu+3
=0,95Ǻ da xasiaTdeba paramagnituri 

TvisebebiT.  

e. ZiriTadad SenadnobebSi zegamtari afskebis dasamzadeblad gamoi-

yeneba. 

evdialiti 

cirkoniumis rTuli silikati – minerali warmoadgens cirkoniumis 

madans. 

evdiometria 

airebis Seswavla-gamokvlevis meTodi. saanalizo airs aTavseben xel-

sawyoSi – evdiometrSi, romelic erTi mxridan Ria dagraduirebul minis 

milaks warmoadgens, xolo meore mxridan darCilulia. milakis daxurul 

nawilSi platinis ori eleqtrodia, maT Soris naperwklis warmoqmniT aal-

deba airebis narevi da warmoiqmneba wvis produqtebi; wvis produqtebi STa-

inTqmeba da dauwveli airis Sedgenilobis mixedviT airebis narevis erT- 

-erTi komponentis procentul Semcvelobas sazRvraven. 

evteqtika 

ori an meti myari fazis meqanikuri narevi, romelic erT temperatu-

raze ganicdis kristalizacias da sxvadasxva komponentis SedgenilobiT 

xasiaTdeba. evteqtika berZnuli warmoSobis Sedgenili sityvaa da niSnavs 

advildnobads. e. dnobis temperatura (kristalizaciis t-ra) yovelTvis 

misi Semdgeni komponentebis dnobis temperaturaze gacilebiT naklebia. e. 

Senadnobis magaliTs warmoadgens rkinis da naxSirbadis narevi naxSirba-

dis 4,3 SemcvelobiT, romelic kristaldeba 1147°C-ze. 
e. mimarTuli 

e., romelSic erT-erTi fazis kristalebi kristalizaciisas siTbos 

gacemis mimarTulebiT orientirebuli wagrZelebuli Reros magvari mimar-

Tuli kristalebiT xasiaTdeba. 

e. ormagi 

e., ori fazisagan Semdgari e. kristalizaciisas izrdeba erToblivad 

maTi gansazRvruli urTierTkristaluri orientaciiT. 

e. sammagi 

sami fazisagan Semdgari e. is SeiZleba warmoiqmnas 3-mag, 4-mag da 

ufro rTul sistemebSi; Tanmxlebi 2-magi evteqtikisagan gansxvavdeba meti 

dispersiulobiT. 

e. spiraluri 

e., romlis evteqtikuri kolonia ori fazis orfenovani (orSriani) 

paketia da mikroskopuli kvlevisas spiralis forma aqvs. 

e. sferosebri 

e., romlis evteqtikur kolonias aqvs sferosmagvari forma. 

e. ConCxisebri 

e., romlis erT-erTi fazis kristalebi dendrituli formisaa. 
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evteqtoidi 

ori stabiluri myari fazis mikromeqanikuri narevi, xasiaTdeba moce-

muli sistemisaTvis mudmivi SedgenilobiT da fazaTa Soris rTuli fizi-

kur-qimiuri urTierTqmedebiT. evteqtoidi evteqtikisgan imiT gansxvavdeba, 

rom is warmoiqmneba ara Txevadi, aramed myari xsnaris daSlis Sedegad 

da gamoirCeva ori an ramdenime fazisgan Semdgari ufro wvrilmarcvlovani 

struqturiT.  

ejeri 

saglin(av)i dganis gali, naglinis gverdebze muSa glinebis vertika-

luri ganlagebiT zedapiruli moWimvisTvis, Tanabari gluvi gverdebis 

furclebisa da slabebis misaRebad. sanamzade da sortuli dganebis e. gan-

kuTvnilia glinvisas liTonis dabrecisa da brunebis asacileblad. e. da-

yeneba xdeba amZravTan erTad da aTavseben Tanamimdevrulad horizontalur-

glinebian galebs Soris. 

ezo sawide 

foladsadnobi saamqros erT-erTi ganyofileba, gankuTvnilia wida-

sazidi Semadgenlobebis fialebis amoyiravebisaTvis. gantvirTvis, widis 

gacivebis, damsxvrevis, separaciisa da datvirTvis operaciebis ganxorcie-

lebisaTvis aRWurvilia greiferiani da magnitiani xiduri amweebiT da wi-

dis fialebis sabruni mowyobilobiT. sawide ezodan widis gatana sarki-

nigzo TviTmcleli vagonebiT warmoebs. 

ekvivalenti 

risame tolfasi, TanabarRirebuli rame. magaliTad, raime sagnis an 

nivTierebis raodenoba, tolfasovani meore sagnisa Tu nivTierebis raode-

nobisa da misi Secvla an gamosaxva sazom erTeulSi. praqtikaSi iyeneben 

mravalnair ekvivalents, romelTagan gavrcelebulia:  

e. kaloriuli 

mocemuli saTbobis Tbounarianobis fardoba pirobiTi saTbobis Tbo-

unarianobasTan. ix. pirobiTi saTbobi. 

 e. naxSirbadis 

foladis SeduRebadobis maCvenebeli, romelic warmoadgens austeni-

tis mdgradobis gamaZlierebeli qimiuri elementebis (molibdenis, qromis, 

manganumis, siliciumis da sxv.) naxSirbadis Semcvelobamde dayvanili kon-

centraciebis jams. 

sxvadasxva mkvlevaris mier SemoTavazebulia naxSirbadis ekvivalen-

tis (Cekv., %) aTeulze meti empiriuli formula. isini erTmaneTisagan ar-

sebiTad gansxvavdeba malegirebeli elementebis procentuli koncentra-

ciebis koeficientebiT, radgan SerCeulia gansxvavebuli jgufebis fola-

debisaTvis, Tumca xSirad am formulebis gamoyenebis rekomendaciebis ga-

wevisas ar uTiTeben, romeli foladisaTvis unda iqnes gamoyenebuli. maT 

Soris upiratesad gamoiyeneba Semdegi oTxi:  

15
CuNi

5
VMoCr

6
MnCC +

+
++

++=ekv. ; 

Mn Si Ni Cr MoC C
6 24 40 5 4ekv. = + + + + + ; 

14
V

4
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5
Cr

10
Ni

24
Si

6
MnCC ++++++=ekv. ; 
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10
VMoCr

15
Ni

20
MnCC ++

+++=ekv. . 

samSeneblo foladebisaTvis Cekv.=0,40÷0,50. SeduRebadoba umjobesdeba 

Cekv.-is SemcirebiT. 

e. nikelis 

legirebuli da koroziamedegi foladebis austenitis stabilurobis 

maCvenebeli, romelic gamosaxulia manganumis, nikelis, naxSirbadis, azoti-

sa da austenitwarmomqmnel sxva qimiur elementTa nikelis Semcvelobamde 

dayvanili koncetraciebis jamis saxiT. 

e. siTburi 

nivTierebis (saTbobis, kazmis) masis erTeulis daJangvis Sedegad ga-

moyofili siTbos raodenoba, romelic RumelSi raime teqnologiuri pro-

cesis gansaxorcieleblad SeiZleba iqnes gamoyenebuli. 

e. qromovani 

legirebuli (upiratesad koroziamedegi) foladebis kristalizaciis 

an meoreuli gaxurebisas feritis struqturis formirebisadmi midrekile-

bis maCvenebeli, romelic siliciumis, aluminis, molibdenisa da feritwar-

momqmnel sxva qimiur elementTa qromis Semcvelobamde dayvanili koncetra-

ciebis jamis saxiTaa gamosaxuli. 

ekologia 

biologiuri mecniereba, romelic swavlobs organizmebisa da gare-

mos urTierTmoqmedebas. Tanamedrove e. intensiurad Seiswavlis adamianis 

da biosferos urTierTmoqmedebis problemebs. misi mTavari mizania gare-

moze metalurgiuli warmoebis zemoqmedebis aRkveTis problemebis SemuSa-

veba – garemoze nedleulis gadamuSavebis, liTonebis, Senadnobebisa da ma-

Ti damuSavebis procesebis maqsimalurad gamafrTxilebeli zemoqmedebis 

uzrunvelyofa. metalurgiuli alergiuli e. ZiriTadi mimarTulebaa samec-

niero safuZvlebis Seqmna garemos dacvis mizniT da qimiur-teqnologiuri 

monitoringis organizeba. 

ekologiuri banki (ecological bank) 
aseTi bankis depozitebi aris ara finansuri resursebi, aramed dasaS-

veb zomaze zeviT dabinZurebis moculobis Semcirebis dokumenturad dam-

tkicebuli teqnikuri maCveneblebi, rac komerciuli gacvlis sagania. eko-

logiur regulirebaSi sabazro urTierTobis gamoyenebis es meTodi ukav-

Sirdeba garemos dabinZurebis uflebis bazris Seqmnas. is firmebi, rom-

lebic SeZleben garemos dabinZurebis „zenormatiul“ Semcirebas, SeuZli-

aT TavianTi „nameti“ (sxvaoba garemos zenormatiul da normatiul dabin-

Zurebas Soris) ekologiuri bankebis meSveobiT mihyidon sxva firmebs. am-

rigad, es „nameti“ iqceva sagnad, romelic stimuls miscems firmebs ara 

mxolod daicvan kanoniT gaTvaliswinebuli bunebis dacvis normebi, ara-

med kidev ufro Seamciron garemos dabinZurebis done, raTa amiT mieceT 

SesaZlebloba, maTac awarmoon es „nameti“ da warmoadgens meanabreebs eko-

logiur bankebSi. 

ekologiuri ekonomikis koncefcia (conception of ecological economy) 
mxars uWers ekolog-ekonomikuri sistemis Seqmnis ideas da misi rea-

lizaciisaTvis isaxavs or gzas: pirveli mimarTulebis warmomadgenlebi 

mTel ekosistemas ekonomikuri saqmianobis Semadgenel nawilad miiCneven 

da moiTxoven ekonomikur saqmianobaSi bunebrivi procesebis CarTvas. meo-
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re mimarTulebis warmomadgenlebi ekologiuri problemis mogvarebas me-

urneobriobis tradiciuli meTodebis gamoyenebas ukavSireben. meore mi-

marTulebam miiRo envairomentuli determinizmis (environmental determinism) 

saxelwodeba. mis mixedviT garemo aris qveynis ekonomikuri ganviTarebis 

donis mTavari ganmsazRvreli faqtori. es gansakuTrebiT exeba sustad 

ganviTarebul qveynebs, sadac adgilobriv bunebriv resursebs uaRresad 

didi mniSvneloba aqvs qveynis ekonomikuri ganviTarebisaTvis. ekonomikis 

ganviTarebis dabali done aiZulebs am qveynebs moaxdinon moZvelebuli 

teqnologiebis importi, romelic xels uwyobs ekologiuri katastrofe-

bis warmoqmnasa da garemos dabinZurebas.  

ekologiuri usafrTxoeba (enviromental safety) 
mTeli sazogadoebis sasicocxlo interesebis dacva im Siga da gare 

efeqtebisagan, romlebic safrTxes uqmnis ekologiuri sistemis myar fun-

qcionirebasa da, garkveuli TvalsazrisiT, aryevs qveynis saxelmwifoebri-

obas. 

ekonomikuri ganviTareba (economic development) 
sazogadoebrivi cxovrebis donis amaRlebisa da xarisxis gaumjobe-

sebis procesi. moicavs sam mniSvnelovan Semadgenels: 1. Semosavlebis, mox-

marebis, ganaTlebis, jandacvisa da a. S. donis zrdas; 2. politikuri, eko-

nomikuri, socialuri da instituciuri sistemebis formirebis safuZvel-

ze adamianTa urTierTpativiscemis zrdis xelSewyobis pirobebis Seqmnas; 

3. iseTi situaciis Seqmnas, rodesac sazogadoebas aqvs Tavisi moTxovnile-

bebis dakmayofilebis gzebis arCevis SesaZlebloba. 

ekonomikuri ganviTareba iwvevs pozitiur cvlilebebs socialur 

struqturaSi, sazogadoebrivi institutebis qcevaSi, ekonomikuri zrdis 

daCqarebaSi, uTanasworobis Semcirebisa da umuSevrobis aRmofxvraSi. mi-

si meSveobiT viTardeba ekonomikuri sistema da mzaddeba cxovrebis donis 

xarisxis Semdgomi amaRlebis materialuri da sulieri pirobebi.  

ekonomikuri globalizacia (economic globalization) 
ekonomikuri globalizacia, romelSic mniSvnelovan rols transe-

rovnuli korporaciebi (tek-ebi) asruleben, ganisazRvreba iseTi maCveneb-

lebiT, rogoricaa saqonlis, momsaxurebis, kapitalis sazRvargareT gata-

nis masStabebi da sagareo vaWrobaSi CarTulobis done, gaxsnilobisa da 

integrirebis tendenciebis gaZliereba, informaciebis nakadebis Sor manZil-

ze gavrcelebis xarisxi, ucxouri investiciebis qveyanaSi Semodinebis mo-

culoba, saerTaSoriso vaWrobaSi sabaJo politikis simkacris xarisxi da 

saimporto barierebi da a. S. ekonomikuri globalizacia mravalmxrivi 

procesia. is aZlierebs qveynebs Soris urTierTkavSirsa da sameurneo 

internacionalizacias. 

ekonomikuri globalizaciis KOF-indeqsi, romelic gamoxatavs moce-

muli qveynis msoflio ekonomikaSi integrirebis xarisxs, 86,67 %-sa da 

88,11 %-s Soris fiqsirdeba. am maCvenebliT pirvel aTeulSi Sedis: singa-

puri, luqsemburgi, irlandia, malta, belgia, niderlandi, estoneTi, un-

greTi, bahreini, SvedeTi, xolo saqarTvelo 69,43 %-iT 51-e adgilzea. 

ekonomikuri usafrTxoeba (economic security) 
ekonomikis dacva im Siga da gare negatiuri faqtorebisagan, romle-

bic arRvevs kvlavwarmoebiTi procesebis normalur funqcionirebas, saf-

rTxes uqmnis qveynis resursuli da mecnierul-teqnologiuri potencia-
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lis SenarCunebas, ekonomikis mdgrad ganviTarebas da socialur orienti-

rebulobas, aferxebs ekonomkur zrdasa da xels uSlian saxelmwifoebriv 

ganviTarebas. 

ekonomiuri usafrTxoebis kriteriumebi (economic security criteria) 
ekonomikuri safrTxis ardaSveba zRvruli sidideebis qvemoT; qveynis 

uzrunvelyofa resursebiT; ekonomikis damangreveli procesebis Tavidan 

acileba, danakrgebisa da riskis minimizacia; ekonomikuri da socialuri 

efeqtianobis amaRleba; cxovrebis donis da xarisxis mkveTri gaumjobese-

ba; konkurentunariani saqonlisa da momsaxurebis warmoeba da a.S. 

ekrani 

mowyobiloba ganviTarebuli zedapiriT, romlis daniSnulebaa raime 

wyarosgan gamomdinare sxivuri energiis STanTqmna, arekvla an gardaqmna 

da am energiis gamoyeneba an misgan dacva. metalurgiul RumlebSi iye-

neben sacecxlurebis ekranebs, romlebic CiraRdnis an wvis produqtebis 

mier gamosxivebul energiebs iReben, amiT aRweven wvis produqtebis tempe-

raturis Semcirebas da maRali temperaturebis zemoqmedebisagan sacecx-

luris kameris kedlebis dacvas. e. warmoadgens gluvzedapiriani milebis 

erTobliobas, firfitovan furclebs, wylis tixars da sxv. 

elastikuroba 

masalis an nakeTobis Tviseba rRvevis gareSe, SedarebiT mcire Zale-

bis moqmedebis pirobebSi, ganicados Seqcevadi drekadi deformacia. maRa-

li e. axasiaTebs, magaliTad, saresore da sazambare foladebs, agreTve, 

rezins da sxva maRalmolekulur SenaerTebs. 

elevatori 

1. tvirTis vertikalur an daxril mdgomareobaSi uwveti transpor-

tirebis mowyobiloba. 

2. navTobis WaburRilis danadgaris detali, romlis daniSnulebaa mi-

lebis daWera maTi WaburRilSi CaSvebis an remontis dros. am SemTxvevaSi 

e. naWedi an sxmuli foladis caluRs warmoadgens. 

3. fxvieri masalebis, umetes SemTxvevaSi marcvleulis da cementis 

mimRebi, Sesanaxi da asawoni mowyobiloba-nageboba, warmoadgens Camtvir-

T(av)i da ganmtvirT(av)i mowyobilobiT aRWurvili ramdenime koSkuri xvi-

miris erTobliobas, romelSic masalebis miReba, maTi gantvirTva, awona, 

gadamuSaveba (gamoSroba, gawmenda) da sxva procesebi meqanizebulia, ris-

Tvisac meqanizebul niCbebs, konveierebs, separatorebs, avtosasworebs, as-

piratorebs da sxva meqanizmebs iyeneben. 

elementebi 

qimiuri e., Tavisufal mdgomareobaSiwarmoadgenen martiv nivTiere-

bebs da maTi atomebis saxeobebs, romelnic atomgulis erTnairi muxtiT 

xasiaTdeba. q. e. umetesoba Sedgeba ramdenime izotopisagan, elementebis 

urTierTkavSirs gamoxatavs perioduli sistema, romlis mixedviT qimiuri 

e. iyofa liTonebad da araliTonebad, gardamaval (eleqtronebiT d da f – 
orbitebze) da gardauval (S da P – orbitebze eleqtronebiT) elemente-

bad. maTi mravali radiaciuli warmomadgeneli bunebaSi ar gvxvdeba, xe-

lovnurad iReben – birTvuli reaqciebis ganviTarebiT. q. e. sxvadasxva 

niSnis mixedviT ajgufeben. mecnierebaSi da metalurgiul praqtikaSi gav-

rcelebulia q. e. Semdegi klasifikacia:  
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e. amorfulobis gamomwvevi 

e., (bori, naxSirbadi, siliciumi, fosfori), romlebic xels uwyobs 

liTonis amorful mdgomareobaSi gadayvanas. ix. amorfuli Senadnobebi;  

e. austenitwarmomqmneli 

malegirebeli elementebi, romlebic rkinis SenadnobebSi austenitis 

arsebobis temperaturuli aris gafarToebas iwvevs; 

e. galvanuri 

denis qimiuri wyaro, romelSic eleqtroenergiis gamomuSaveba xdeba 

Jangva-aRdgeniTi reaqciebis qimuri energiis pirdapiri gardaqmnis Sedegad; 

e. gardamavali 

e., romlebic Siga eleqtronuli garsis SeuvseblobiT xasiaTdeba; 

e. gaxsnili 

Senadnobebis Txevad an myar xsnarSi arsebuli e. atomur ionur mdgo-

mareobaSi; 

e. iSviaT miwaTa 

iSviaT liTonTa jgufi, xasiaTdeba radiaqtiurobiT da aerTianebs 

radiums, urans, Toriums, aqtiniums da transuranul elementebs; 

e. karbidwarmomqmneli 

malegirebeli e. karbidebis warmoqmnis unariT; 

e. likvaciis gamomwvevi 

qimiuri e., romelTa ganawilebis koeficienti Txevad da myar fazebs 

Soris (kristalizaciis procesSi) erTze metia; 

e. malegirebeli 

SenadnobebSi specialurad Setanili q. e. romelic uzrunvelyofs 

struqturisa da Tvisebebis, agreTve, wrTobadobis gaumjobesebas; 

e. transuranuli 

qimiuri elementebis jgufi, periodul sistemaSi uranis Semdeg; 

e. feritwarmomqneli 

malegirebeli e., romelic rkinis fuZian SenadnobebSi feritis tempe-

raturul ares afarToebs; 

e. SekavSirebuli 

myar SenadnobSi an nadnobSi SekavSirebul mdgomareobaSi myofi q. e.; 

e. wamyvani 

Senadnobebis ZiriTadi elementebi, romlebic SeaqvT foladSi an sxva 

SenadnobebSi garkveuli Tvisebebis miniWebis mizniT (ganJangva, legireba 

da sxv.).  

eleqtroanalizi 

eleqtrogravimetruli analizi _ raodenobrivi analizis fizikur-qi-

miuri meTodi, dafuZnebulia mudmivi denis moqmedebiT gamosakvlev siTxe-

Si CaZiruli eleqtrodebis zedapirze gamoyofili liTonebis an maTi oq-

sidebis masis gansazRvraze da saSualebas iZleva Catardes erTsa da imave 

xsnaridan liTonebis zogierTi wyvilis gancalkevebuli gansazRvra. 

eleqtrobrZmedi 

 Tujis gamosadnobi WaSvuri Rumeli _ brZmedi, aRWurvilia quroTi, 

kamaraSi gamavali eleqtrodebiT, romlebic siTbos ZiriTad wyaros war-

moadgenen. 

eleqtrobrZmedebma gavrceleba ver poves dabali teqnikur-ekonomi-

kuri maCveneblebis gamo.  

erT tona Tujis warmoebaze e. b. xarjavs 360 kg koqss, 2200-2400 kvt 
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eleqtroenergias, 10 kg eleqtrods. e. b. qimiuri reaqciebi Cveulebrivi 

brZmedis procesis analogiuria. 

eleqtrogadacema 

eleqtruli danadgarebis mowyobilobebis erToblioba, romelic el-

eqtroenergiis manZilze gadacemas uzrunvelyofs. e. Sedis damadablebeli 

da amamaRlebeli transformatorebi, maRali Zabvis gamtari feradi liTo-

nebis sahaero bagirebi, an sakabele xazebi, liTonisa da rkinabetonis an-

Zebi, maRalvoltiani, avtomatikis aparaturiT avariasawinaaRmdego gamom-

rTvelebiT.  

eleqtrogamotutva 

gamotutva `madani _ xsnari~ eleqtroenergiis sistemiT.  

eleqtrogamosawnexi manqana 

e. m. gamoiyeneba mrgvali Rerosmagvari namzadis diametris gasadideb-

lad, gasamsxvileblad, SesaZlebelia namzadis gamownexa gacilebiT met 

sigrZeze, rac horizontalur-saWed manqanaze xorcieldeba. 

eleqtrogamtaroba 

1. liTonebis, sxva masalebis nakeTobebis Tvisebaa eleqtruli velis 

moqmedebis Sedegad gaataros mudmivi an cvladi eleqtruli deni. 

2. eleqtruli denis gatarebis raodenobrivi maxasiaTebeli, eleqtru-

li winaRobis ukuproporciuli sidide. `si~ sistemaSi eleqtruli gamta-

robis erTeulia simensi (sim). es saxelwodeba miniWebuli aqvs germaneli 

mecnieris v. simensis (1816-1892 ww.) pativsacemad. 

simensi metrze _ erTi simensis toli kuTri eleqtrogamtarobaa (aRi-

niSneba asoTi σ), romelic axasiaTebs erTi metri sigrZis da ganivkveTis 1 

kv. m farTobis mqone gamtars. misi ganzomilebaa sim/m. kuTri eleqtrogamta-

robis mixedviT yvela nivTiereba iyofa sam ZiriTad jgufad a) gamtarebad 

(σ>106 sim/m), naxevrad gamtarebad (10-8 sim/m<σ<106 sim/m) da dieleqtrikebad 

(σ<10-8 sim/m). ix. simensi. 

eleqtrogadamcemi eleqtrogayvaniloba 

eleqtroqvesadgurebisa da eleqtrogadacemis xazebis erToblioba, 

romlebic eleqtrosadgurebs momxmareblebTan akavSirebs. teritoriebis 

mixedviT ganarCeven adgilobriv, raionul da energosistemebis eleqtro-

qselebs. saerTaSoriso, saqveyno, regionuli, saqalaqo, sawarmoo sasoflo-

-sameurneo, satransporto, adgilobriv, raionuli energosistemebis 

eleqtroqselebs. elSeerTebaTa sqemis mixedviT ganarCeven Ria (radialur), 

magistralur da Caketil eleqtroqselebs. eleqtrogadacemebis xazebis 

konstruqciis mixedviT gavrcelebulia eleqtroqselebis ori saxe: saha-

ero da kabeluri qselebi. 

eleqtromagnituri gawmenda airebisa 

sxvadasxva metalurgiuli agregatis, Rumlebis wvis produqtebis, Se-

tivtivebuli nawilakebisa da mtvrisgan eleqtrofiltrebis daxmarebiT 

airebis gasawmendad iyeneben. 

eleqtrogravimetria 

analizis erT-erTi eleqtroqimiuri meTodi. 

eleqtrografiti 

eleqtrodebis dasamzadeblad gamoyenebuli gafiti, gamoirCeva maRa-
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li eleqtrogamtarobiT. ix. grafiti. 

eleqtrodaleqva 

eleqtrolizis dros kaTodis zedapirze liTonis gamoyofa. 

eleqtrodetonatori 

eleqtrodetonatori warmoadgens Cveulebriv kafsul masra-detona-

tors, romelsac mierTebuli aqvs eleqtromaalebeli. arsebobs myisi moq-

medebis, mcire¬dayovnebiTi moqmedebisa da dayovnebuli moqmedebis eleqtro-

detonatorebi. 

eleqtrodi 

garkveuli eleqtropotencialis mqone gamtari, warmoadgens agrega-

tis mokle qselis eleqtroxelsawyos mTavar nawils. daniSnulebis mixed-

viT ganarCeven mravali saxeobis e., romelTagan gavrcelebulia: 

e. arasaxarji 

e., romelic TviTon ar dneba, magram liTonis an Senadnobebis dno-

bis procesSi monawileobs; 

e. galvanuri 

e. (liToni, grafiti da sxv.) CaZiruli eleqtrolitSi an masTan Sexe-

baSi myofi, eleqtrolizis dros, denis galvanur wyaroebSi gamoiyeneba 

da sxv.; 

e. grafitizebuli 

saRumle e., miiReba sufTa naxSirbadSemcveli masalebisgan maTi daw-

nexiT da Semdgomi gamowviT 2600 °С temperaturaze; ZiriTadad foladsad-

nob warmoebaSi gamoiyeneba; 

e. danafariani (saSemduReblo) 

saSemdureblo eleqtrodi damcavi danafariT, rac uzrunvelyofs 

eleqtruli rkalis mdgrad, stabilur anTebas da SeduRebis aris dacvas 

haeris Jangbadisa da azotisagan, SenaduRi nakeris liTonis ganJangvas, ra-

finirebas, saWiro qimiuri Sedgenilobis, msxvrevadi, advilad mosacile-

beli da gansazRvruli Sedgenilobis widis miRebas; 

e. TviTSecxobadi 

specialuri eleqtroduli masisgan damzadebuli, liTonis sxvadas-

xva diametris garsacmiani e., romelic feroSenadnobebis RumelSi CaSve-

bis Semdeg, dnobis procesSi TandaTanobiT Secxveba; 

e. naxSiris 

dafquli anTracitis, qvanaxSiris, koqsisa da maTi SemakavSirebeli 

narevisagan dawnexiT da 1300 °С temperaturaze gamowviT garsacmis gareSe 

damzadebuli eleqtrodi, romelic gamoiyeneba foladsadnob da sxva ag-

regatebSi; 

e. saRumle 

rkaluri Rumlis konstruqciis mTavari elementi, romelSic gatare-

buli eleqtrodeniT Rumlis samuSao sivrcis epicentrSi eleqtrorkalu-

ri dnobis procesi mimdinareobs; 

e. SeduRebis 

SeduRebis denTan SeerTebuli e., romlis daniSnulebaa SeduRebis 

rkalis warmoqmna da SesaduRi RreCos Sevseba; 

eleqtrodebis Semogozva 

saSemdureblo eleqtrodebis zedapiruli fena, romelic Sedgeba wi-

dawarmomqmneli, airwarmomqmneli, malegirebeli da sxva komponentebis 
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Semcveli nivTierebebisagan, SeduRebisas aumjobesebs eleqtruli rkalisa 

da nakeris xarisxs. 

eleqtrodifuzia 

difuzia damuxtuli nawilakebis garemoSi, romelic ganpirobebulia 

eleqtruli velis gradientiT (warmoiqmneba nawilakebis sxvadasxva siCqa-

riT moZraobiT); e. gamoiyeneba liTonebis rafinirebisTvis. 

eleqtrodinamika klasikuri 

fizikis ganyofileba, el. magnituri velis qcevis Teoria, romelic 

ixilavs da swavlobs eleqtromuxtebis moZraobis da urTierTqmedebis ka-

nonebs. e. safuZvlad udevs eleqtronul TeoriaSi gamoxatuli maqsvelis 

gantolebani da Sexedulebebi nivTierebebis struqturis atomur-eleqtro-

nuli bunebis Sesaxeb. e. warmoadgens eleqtroteqnikis, radioteqnikisa da 

sxva eleqtroteqnikuri disciplinebis safuZvels. klasikuri eleqtrodi-

namikis garda, arsebobs fardobiTobis Teoriaze dafuZnebuli moZrav ga-

remoTa eleqtrodinamika da kvanturi eleqtrodinamika. ukanaskneli iTva-

liswinebs eleqtromagnituri velis kvantur bunebas. 

eleqtrodinamikuri dawnexa 

fxvnilebis gamkvriveba eleqtrohidravlikuri efeqtis daxmarebiT. 

eleqtroganmuxtvebiT ganpirobebuli datvirTvebi da gantvirTvebi siTxe-

ebSi fxvnilebis gamkvrivebas iwvevs. 

eleqtrodsaWeri 

rkaluri an gadasadnobi Rumlis konstruqciis elementi, romelic 

aucilebelia eleqtrodis xistad dasamagreblad da misTvis elenergiis 

(denis) miwodebiT dnobis procesis warmarTva. e. Sedgeba: korpusis mzidi 

konstruqciis, saxelos, rgolis an cilindris saxiT, eleqtrodis damag-

rebis meqanizmisa da dengamtarisagan. denis dasaSvebi simkvrive eleqtrod-

saWeris saxelos kontaqtSi friqciuli eleqtrodisaTvis unda iyos 1-3 g/sm2, 

eleqtrodis gadaadgilebisaTvis eleqtrodsaWers aqvs eleqtromeqanikuri 

an hidravlikuri amZravi. 

eleqtrodsaWeri-sanTura 

SeduRebis procesSi SemduReblis xelSi arsebuli instrumenti, ro-

melic gankuTvnilia eleqtrodis Casamagreblad, aseve saSemduReblo de-

nisa da damcavi airis misayvanad. 

eleqtrodSorisi manZili 

eleqtrodebs Soris dacileba, romelic teqnikuri gaangariSebiT ga-

nisazRvreba. ix. ganSla eleqtrodebisa. 

 eleqtroenergia 

 teqnikasa da yofa-cxovrebaSi farTod gavrcelebuli termini eleq-

trosadguris mier qselisaTvis gadacemuli an amave qselidan momxmareb-

lis mier miRebuli energiis raodenobis gansasazRvrad. misi sazomi erTe-

ulia kvt.sT (kilovatsaaTi). 

eleqtroeroziuli damuSaveba 

eleqtrodenis impulsebis siTbur moqmedebaze dafuZnebuli liTone-

bis damuSaveba, romlis drosac instrumentsa da dasamuSavebel namzads 

Soris denis gavlisas mokle CarTviT da eleqtroganmuxtviT warmoqmnili 

siTbo aRiZvreba. ganarCeven ori saxeobis e. d. pirveli saxis e. d. iReben 
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mocemuli formisa da zomebis detals, xolo meore saxis e. d. Sedegad – 

damcveli feniT zedapirul gantmkicebas an zedapirul dafarvas aRweven. 

e. d. eleqtronaperwkluri da eleqtroimpulsuri damuSavebebis rigs mie-

kuTvneba. 

eleqtroeroziuli Carxi 

nebismieri siblantisa da sisalis dengamtari masalis eleqtroero-

ziuli damuSavebis Carxi. daniSnulebis mixedviT ganarCeven ramdenime sa-

xeobis aseT Carxs: 

a) Targ-ganRruebis Carxi, romelic gamoiyeneba rTuli formis nake-

TobaTa dasamzadeblad (Wedvis tvifrebi, wnex-yalibebi, kokilebi da sxv.), 

naxvretebis gansaRrueblad, gravirebisa da sxva msgavsi samuSao operaci-

ebisaTvis;  

b) salesi Carxi saWreli iaraRis gasalesad;  

g) saWreli Carxi sali da myife nakeTobebis gamosaCarxad;  

d) specialuri daniSnulebis Carxi liTonebis zedapiruli ganmtkice-

bisaTvis, romelic kompleqsurad asrulebs sxvadasxva operacias. 

eleqtrozarbazani 

brZmedidan Tujis gamosaSvebi xvrelis Camketi eleqtroamZraviani 

mowyobiloba, romlis cilindrSi ganviTarebuli Zala 3,2 mgn aRwevs. e. 

gamoiyeneba aramarto gamosaSvebi xvrelis Casaketad, aramed xvrelis ga-

remomcveli dazianebuli cecxlgamZle amonagis SesakeTebladac. e. dguSs 

SeuZlia ganaviTaros wneva 7,2÷9,6 mgpa. 

eleqtrozondireba 

eleqtrodazvervis meTodebiT samTo-geologiuri samuSaoebis Catare-

bisas mTis qanebis horizontaluri fenebis ganlagebis siRrmis gansazRvra 

eleqtrowinaRobis sxvadasxvaobis mixedviT. e. siRrme ramdenime metridan 

ramdenime aTeul kilometramde ganisazRvreba. 

eleqtroTermia 

gamoyenebiTi mecnierebaa, romelic swavlobs eleqtroenergiis siTbur 

energiaSi gardaqmnis kanonebs da farTod gamoiyeneba mrewvelobis sxvadas-

xva dargSi. eleqtroTermul bazaze Seqmnilia da viTardeba spec. fola-

debis, feroSenadnobebis, mineraluri sasuqebis da sxv. warmoeba; liTone-

bis Termuli Tu wneviT damuSavebis mowyobiloba, eleqtrofazuri da el-

eqtroqimiuri damuSaveba da a. S. samrewvelo eleqtroenergiis moxmarebis 

30 % e. wilze modis. ix. eleqtrometalurgia. 

eleqtroTermodamuSaveba 

eleqtrodeniT gaxurebisas liTonebisa da Senadnobebis Termuli 

damuSavebis xerxebi. e. warmatebiT gamoiyeneba msd (maRali sixSiris 

denebiT) da eleqtrolitSi ganmeorebiTi wrTobisas. nakeTobis wrToba 

msd-ebiT induqciuri gaxurebiT xorcieldeba detalebis formisa da 

zomebisgan damokidebulebiT da maTdami wayenebuli moTxovnebis mixedviT 

ganarCeven erTdroul, uwyvet-Tanamimdevrul da wrTobis Tanamimdevruli 

damuSavebis xerxebs. 

 eleqtrolitSi wrTobisas detals eleqtrolitis abazanaSi aTav-

seben. abazanis korpusi _ anodia, xolo detali _ kaTodi. mudmivi denis 

gatarebiT eleqtrolitSi detalis zedapirze gamoiyofa wyalbadi, rac 

zrdis mis eleqtrowinaRobas da detali xurdeba. gansazRvrul tempera-

turamde gaxurebis momentSi dens gamorTaven da detals awrToben uSua-
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lod eleqtrolitSi an gancalkevebul avzSi. 

eleqtromoqlonuri SeduReba  

rkaluri SeduReba, romlis drosac SeerTebebi eleqtrodamoqlonebiT 

warmoiqmneba. 

eleqtronuli sxivi 

erTi wyarodan amotyorcnili eleqtronebis kona, romelic moZraobs 

sivrcis garkveul areebSi Tavmoyril axlo teritoriebze. 

eleqtroimpulsuri damuSaveba 

eleqtroeroziuli damuSavebis erT-erTi saxesxvaoba, dafuZnebuli 

eleqtrorkalis unipolaruli (erTi mimarTulebis) impulsebis gamoyene-

baze, amasTan instrumenti anodis rols TamaSobs, xolo dasamuSavebeli 

namzadi – kaTodisas. 

eleqtroimpulsuri Carxi 

nakeTobis eleqtroimpulsuri meTodiT damuSavebis liTondamamuSa-

vebeli Carxi. 

eleqtrokalcinatori 

winaRobiani erTfaza koSkura eleqtro-

Rumeli, romlis daniSnulebaa TviTgamowvadi 

(TviTSecxobadi) eleqtrodebis saeleqtrodo 

masisTvis naxSirbadiani sakazme masalebis 

(anTracitis, qvanaxSiris, koqsis) maRal 

(1700 °С) temperaturaze gavarvareba da rome-
lic gamoiyeneba feroSenadnobTa da eleq-

trodebis qarxnebSi. 

eleqtrokari 

borblebiani saburavebiT TviTmavali 

urika, moZraobaSi mohyavs eleqtroZravas, 

romelsac kvebavs TviT urikaze damontaJe-

buli akumulatoruli batarea. e. 

daniSnulebaa mcire wonis (ara umetes 5 t) tvirTis 16-20 km/sT siCqariT 

axlo manZilze gadatana. e. ganasxvaveben satvirTo platformis mixedviT. 

am mxriv gamoiyeneba uZravplatformiani da moZravplatformiani e.  

eleqtrokontaqturi damuSaveba 

eleqtromeqanikuri damuSavebis saxeoba, romlis drosac instrumenti 

Camoacilebs nakeTobas eleqtrodeniT garbilebul an gamdnar masalas. in-

strumentis da nakeTobis kontaqtis adgilze siTbos wyaros warmoadgenen 

rkaluri impulsuri ganmuxtvebi da kontaqturi gaxureba. erTi eleqtro-

di – instrumenti kaTodis rols asrulebs, xolo meore eleqtrodi _ da-

eleqtrokalcinatoris ZiriTadi 

konstruqciuli elementebi 
1. garsacmi; 2. amonagi; 3. rgoluri eleqtro-

di; 4. eleqtrodi; 5. gacivebis (gagrilebis)

xokeri; 5. gamosaSvebi (gasaSvebi, gamomSvebi)

xvimiri. 
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samuSavebeli nakeToba-namzadi _ anodisas. e. d. gamoiyeneba rogorc cvla-

di, ise mudmivi eleqtrodeni. e. d. iyeneben Tujisa da foladis sxmulebis, 

zodebis zedapiris gasawmendad, naglinis dasaWrelad, agreTve, daduRebis 

meTodiT detalebis zedapiruli ganmtkicebisaTvis.  

eleqtrokontaqturi Carxi 

liTondamamuSavebeli Carxi detalebis eleqtrokontaqturi damuSa-

vebisaTvis. 

eleqtrokorundi 

xelovnuri abraziuli masala, romelic Seicavs α-fazis (korundis) 
formiT dakristalebul Tixamiwas (Aℓ2O3) da aseve, Si, Ca, Ti, Cr da Fe-is Jan-
geulebs (oqsidebs). e. miiReba teqnikuri Tixamiwis an boqsituri aglomera-

tisagan eleqtrodnobis gziT 6-10 mgvt simZlavris eleqtroRumlebSi, nad-

nobis Semdgomi dakristalebiT. e. simkvrivea 3,9-4,0 g/sm3, sisale Hµ=19-24 gn/m2, 
Aℓ2O3-is Semcvelobis da dnobis teqnologiis Taviseburebis mixedviT ga-

narCeven e. Semdeg ramdenime saxeobas: 

normaluri e., romelsac farTod iyeneben liTonebis dasamuSaveblad, 

Sedgeba 95 % korundisagan Raribi ferosiliciumisa da widebis minareviT; 

TeTri e., normalurTan SedarebiT, ufro erTgvarovania, miiReba teq-

nikuri Tixamiwis gadadnobiT, Seicavs 98,99 % korunds, gamoiyeneba maRali 

simtkicis Senadnobebis dasamuSaveblad preciziuli da maRali siCqariT 

xexvisas, xolo Gr, Ti da Zr-iT legirebuli eleqtrokorundi gamoiyeneba 

sakonstruqcio da sainstrumento foladebis damuSavebisaTvis; 

monokorundi minarevebis mcire (2-3 %) SemcvelobiT, romelic gamoi-

yeneba Znelad dasamuSavebeli mxurvalmtkice sakonstruqcio foladebis 

xexvisaTvis, Sedgeba brtyelkuTxovani izometruli marcvlebisgan, miiReba 

boqsitebis gadnobiT FeS-Tan, xolo sferuli korundi, simkvriviT γ=2,2 g/sm3, 
romelic rbili da blanti masalebis dasamuSaveblad gamoiyeneba, miiReba 

Tixamiwisagan, korundis Rru sferoebis saxiT, 1 %-ze mcire minareviT. 

e. farTod gamoiyeneba cecxlgamZle, qimiurad inertuli masalebis. 

eleqtrovakuumuri xelsawyoebis, izolatorebis da sxv. dasamzadeblad. e. 

iyeneben rogorc mxurvalmedeg, betonsa da masebSi Semavsebels induqciu-

ri Rumlebis amonagSi tigelebis dasatkepnad da sinTezuri widebis misa-

Rebad. 

eleqtrolizeri 

nadnobebis da xsnarebis eleqtrolizis gansaxorcielebeli aparati. 

is Sedgeba eleqtrolizis abazanis, kaTodebis, anodebis, denmimyvanebisa 

da sxva detalebisagan. Tanamedrove msxvili monopolarul e. aqvs maRali 

datvirTva 400-500 ka-mde, xolo bipolarulebs _ 1600ka-mde. 

eleqtrolizi 

Jangva-aRdgeniTi procesi, romelic mimdinareobs, eleqtrolitis xsna-

riT savse abazanaSi moTavsebul eleqtrodebze, mudmivi denis gatarebiT 

(kaTodze – aRdgeniT, anodze – JangviT) anu eleqtrolitSi CaZirul eleq-

trodebze mimdinare eleqtroqimiuri procesebis Jangva-aRdgeniTi reaqci-

ebis erToblioba masSi gamavali mudmivi 1 a eleqtrodenis moqmedebis Se-

degad. amasTanave eleqtrolitis ionebi eleqtrodebisaken miemarTeba, da-

debiTad damuxtuli ionebi _ kaTionebi anodisaken, xolo uaryofiTad da-

muxtulni ionebi _ anionebi _ kaTodisaken. eleqtrolitis Sedgenilobis 

xarisxobrivi cvlilebebi kaTodze aRdgeniTi, xolo anodze daJangviTi 
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produqtebis warmoqmnis eleqtroduri procesebis xasiaTiTaa ganpirobe-

buli. eleqtrolitis raodenobrivi cvlilebebi ki faradeis kanonebiT 

ganisazRvreba. e. gamoiyeneba mravali liTonis, tuteebis, qloris, wyalba-

dis, Jangbadis, zogierTi organuli nivTierebis rafinirebisaTvis, romle-

bic miRebulia araeleqtroqimiuri procesebiT, agreTve, nakeTobebis zeda-

pirze damcveli da dekoratiuli danafarebis misaRebad (galvanostegia) 

liTonebis zomieri qimiuri damuSaveba, reliefuri nakeTobis zusti asle-

bis miReba da raime nivTis formis kvlavaRsadgenad (galvanoplastika). 

eleqtrolizuri liTonuri manganumi 

eleqtrolizuri liTonuri manganumi gamoiyeneba malegirebel kom-

ponentad maRalxarisxovani foladebisa da sxvadasxva specifikuri Tvi-

sebebis mqone Senadnobebis warmoebaSi. 

saqarTveloSi eleqtrolizuri liTonuri manganumis warmoebis Seq-

mna dakavSirebulia akademikos r. aglaZis saxelTan. 1941 wels, meore msof-

lio omis rTul pirobebSi, mis mier SemuSavebuli teqnologiiTa da misi 

uSualo xelmZRvanelobiT, WiaTuris manganumis madnebidan zestafonis fe-

roSenadnobTa qarxanaSi miRebuli iqna am liTonis pirveli partia, ro-

melic specialuri TviTfrinaviT dauyonebliv gadaigzavna uralSi, mos-

kovidan evakuirebul samxedro daniSnulebis qarxanaSi zemtkice saomari 

javSanteqnikis dasamzadeblad. 

1943 wels akademikos r. aglaZes qveynis TavdacviTunarianobis amaR-

lebaSi Setanili umniSvnelovanesi wvlilisaTvis ssrk saxelmwifo premia 

mieniWa. masTan erTad ssrk saxelmwifo premiis laureati gaxda saamqros 

ufrosi g. sioriZe. saxelmwifos umaRlesi ordenebiT dajildovda zesta-

fonis feroSenadnobaTa qarxnis direqtori i. kekeliZe, teqnikuri ganyofi-

lebis ufrosi i. lorTqifaniZe da sxvebi. 

zestafonis feroSenadnobis qarxana wina saukunis 40-ian wlebSi 

evraziis kontinentze eleqtrolizuri liTonuri manganumis erTaderTi 

mwarmoebeli iyo. 

momdevno wlebSi rusTavis „gipromezma“ daamuSava eleqtrolizuri 

liTonuri manganumis axali warmoebis proeqti, romlis mTavari konsul-

tanti, teqnologiis avtori akademikosi r. aglaZe iyo. 1959 wels zestafo-

nis feroSenadnobTa qarxanaSi eqspluataciaSi Sevida axali saamqro wli-

uri mwarmoeblurobiT 4000 t, romelic momdevno sami aTwleulis ganmav-

lobaSi sufTa liTonuri manganumis erTaderTi mimwodebeli iyo yofil 

sabWoTa kavSirsa da aRmosavleT evropis qveynebSi. 

eleqtroliti 

myari da Txevadi qimiuri naerTebi, romlebic ionuri gamtarunaria-

nobiT gamoirCeva. xsnarebis umetesoba xasiaTdeba e. TvisebebiT e. i. maTSi 

mudmivi eleqtrodenis gatareba ionebis moZraobis Sedegad xorcieldeba, 

rac Tavis mxriv eleqtrolizis movlenas iwvevs da abazanaSi mimdinareobs 

eleqtrolizis procesi. sxvadasxva niSan-Tvisebis mixedviT Semdegi saxe-

obis eleqtrolitebia gavrcelebuli: 
e. advildnobadi 

aluminis miRebis procesis eleqtrolitebi, romelTa dnobis tempera-

tura axlosaa aluminis dnobis temperaturasTan; 

e. mJava 

aluminis miRebis eleqtrolitebi, romelTa krioliTuri Sefardebis 

mniSvneloba samze naklebia; 
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e. myari 

kristaluri agebulebis masalebi, upiratesad ionuri gamtarunaria-

nobiT xasiaTdeba;  

e. tutovani 

aluminis miRebis procesis e., romlis krioliTuri Sefardebis mniS-

vneloba samze metia. 

eleqtrolitebSi rCilva 

rCilva, romlis drosac nakeTobis gaxureba xorcieldeba eleqtro-

litSi eleqtruli denis gatarebiT. am dros nakeToba asrulebs kaTodis 

rols. eleqtrolitebSi rCilvisas SeiZleba gamoyenebul iqnes abazana el-

eqtrolitiT, eleqtrolitis Wavli an eleqtrolitiT gaJRenTili foro-

vani masala. 

eleqtrolituri Slami 

wvrilfraqciuli masa, romelic rCeba eleqtrolitis momzadebisas 

misi dayovnebis, gafiltvrisa da eleqtrolizis mimdinareobis dros. 

eleqtroluminescencia 

eleqtrovelis mier agznebuli luminescencia. is gvxvdeba airebSi 

da kristalfosforebSi, romelTa atomebi (an molekulebi) raime formis 

eleqtroganmuxtvis warmoqmnisas agznebul mdgomareobaSi gadadis. 

eleqtromagniti 

xelovnuri magniti, romelSic magnituri veli warmoiqmneba feromag-

netikur gularze daxveul gragnilSi eleqtrodenis gatarebiT. e. iyeneben 

magnituri velis Sesaqmnelad sxvadasxva manqanaSi, aparatsa da xelsawyo-

Si, tvirTamweobis mowyobilobaSi, muxruWebisaTvis, avtomatikis sqemebSi 

da sxv. 

didi zomisa da tvirTamweobis eleqtromagnitebi farTod gamoiyene-

ba metalurgiuli qarxnis TiTqmis yvela foladsadnob, saglinav, rkinig-

zis, saurnale da sxva saamqroSi rkinis jarTis miRebis, gadmotvirTvis, 

momzadebis, gadamuSavebis datvirTvisa da foladsadnobi saamqroebis didi 

raodenobiT gabarituli jarTiT uzrunvelyofis mizniT. 

eqsploataciis dros mwyobridan gamosuli magnitis gularis gragni-

lebis gadaxveva _ remonti qarxnis eleqtrosaamqroSi sruldeba. 

eleqtromagnituri induqcia 

eleqtromamoZravebeli Zalis anu emZ-s warmoqmna magnitur velSi moZ-

rav gamtarSi an Caketil gamtar konturSi misi magnitur velSi moZraobi-

sas an TviT magnituri velis Secvlis Sedegad. e. i. ZiriTadi kanonia fa-

radei-maqsvel-lencis kanoni, romlis mixedviT, e. i. emZ E= - dФ/dt, sadac dФ 

aris sruli magnituri nakadis cvlileba drois mokle (dt) monakveTSi. 

 eleqtrometalurgia 

 metalurgiuli mecniereba da teqnikis sfero, romelic liTonebis 

dnobisaTvis eleqtroenergias (eleqtrodnoba) an nadnobidan da wyalxsna-

rebidan (eleqtrolizi) liTonis uSualo aRdgenisaTvis iyenebs. Savi meta-

lurgiis eleqtrometalurgiis dargSi igulisxmeba foladisa da feroSe-

nadnobebis eleqtrodnoba. ferad metalurgiaSi eleqtrometalurgiis cne-

ba moicavs Cveulebriv eleqtrolizs, xolo eleqtrodnobas miakuTvneben 

pirometalurgias. eleqtruli Tbogeneracia Tburisagan (naxSrwyalbaduri 

sawvavis dawva) an avtogenurisagan (gaxurebuli liTonis Jangva) gansxva-
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vebiT SeiZleba realizebuli iqnas dabal damJangav an dauJangav garemoSi, 

xolo zogierTi qimiurad aqtiuri liTonis, Senadnobis da specialuri 

foladis miRebisas _ neitralur airul garemoSi an vakuumSi.  

 eleqtruli gaxurebisas, Zneldnobadi liTonebis warmoebisaTvis 

Zalian didi mniSvneloba eniWeba maRali temperaturebis miRebis SesaZleb-

lobas didi moculobis liTonuri jarTis swrafi gadnobisaTvis minima-

luri Tburi da materialuri danakargebiT. eleqtrolizis maRali efeqti 

ganpirobebulia liTonebis aRdgenis SesaZleblobiT, maT Soris qimiurad 

aqtiuri liTonebisa maTi aRmdgenlebis gaWuWyianebis gareSe. eleqtrome-

talurgiis procesebis saerTo naklia eleqtroenergiis siZvire da Seda-

rebiT maRali xarjebi. 

eleqtronul-sxivuri wrToba 

wrToba, romlis drosac gaxurebisTvis siTbos wyarod eleqtronu-

li sxivi gamoiyeneba. 

eleqtrooba 

eleqtromagnitur im movlenaTa mTeli erToblioba, romelnic eleq-

tromuxtebis moZraobis arsebobasa da urTierTqmedebasTan aris dakav-

Sirebulni.  

eleqtroteqnikuri foladi 

siliciumiT legirebuli foladebis jgufi, romelic gamoiyeneba mag-

niturrbili masalis saxiT eleqtruli manqanebisa da aparatebis konstruq-

ciebSi. cnobilia dinamosa da satransformatoro foladebi. sabWoTa kav-

SirSi eleqtroteqnikuri foladebis teqnologia da warmoeba pirvelad 

ganxorcielebuli iqna profesor n. qaSakaSvilis iniciativiT da xelmZRva-

nelobiT 1925-27 wlebSi, rodesac is muSaobda trestSi `uralmeti~ mTavar 

inJinrad _ teqnikur direqtorad, risTvisac rekonstruqcia Cautara kuSvis 

da verx-isetskis metalurgiul qarxnebs dinamosa da satransformatoro 

foladebis furclebis sawarmoeblad. sabWoTa qveynisaTvis am strategiu-

li RonisZiebebis ganxorcielebis Semdeg, Sewyda satrasformatoro fola-

debis importi.Ddaizoga didi raodenobiT savaluto Tanxebi. 

eleqtroqimiuri gawmenda 

zedapiruli gawmenda, romelic dafuZnebulia eleqtrolitSi gamava-

li eleqtruli denis zemoqmedebiT masSi CaZirul nakeTobaze. 

eleqtroqimiuri potenciali 

eleqtrulad damuxtuli nawilakebisagan (eleqtronebisa da ionebi-

sgan) Semdgari Termodinamikuri sistemis qimiuri potenciali. 

eleqtroqseli _ ixileT eleqtrogadamcemi eleqtrogayvaniloba. 

eleqtroSeduReba 

SeduReba, romlis drosac SesaduRebeli nawilebi xurdeba eleqtru-

li deniT. ganarCeven rkalur da kontaqtur eleqtroSeduRebebs. 

eleqtrowiduri gadadnoba 

saxarji liTonuri eleqtrodis widis abazanaSi gadadnobis teqno-

logiuri procesi, romlis drosac dnobisaTvis aucilebeli siTbo gamoi-

yofa eleqtrogamtari widis lRobilSi eleqtrodenis gatarebiT da masSi 

temperaturis 1800-2000 OC-ze SenarCunebiT. 
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widis abazanaSi gamoyofili siTbos nawili gada-

ecema saxarj – gadasadnob eleqtrods. eleqtrodis 

torsidan liTonis wveTebi gaivlis qimiurad aqtiur 

widaSi, sadac xdeba maTi rafinireba da kristaliza-

torSi formireba sxmulis saxiT. e. w. g. procesi Semu-

Savda 1952-1953 ww. e. o. patonis sax. eleqtroSeduRebis 

institutSi (q. kievi, ukraina). e. w. g. gamoiyeneba foladis 1-20 t masis sxmu-

lebis misaRebad, aseve 40-200 t masis samWedlo sxmulebis warmoebisaTvis. 

e. w. g. umjobesdeba liTonis xarisxi. rusTavis metalurgiuli qarxana gan-

sakuTrebiT sapasuxismgeblo foladis milebis warmoebisaTvis eleqtrowi-

duri gadadnobisaTvis foladis 8-tonian sxmulebs Rebulobda volgogra-

dis specfoladebis qarxnidan `krasni oktiabr~. aseTi foladebisagan gag-

linuli milebi Siga da gare zedapiris sisufTaviT gamoirCeoda. es dakve-

Tebi (specialuri sworkuTxa sakonstruqcio 130x190 mm, 190x230 mm milebi) 

sruldeboda kosmosSi momuSave meqanizmebis, kriogenuli manqanebis, Ceboq-

saris giganti buldozer-traqtorebisa da sabWoTa tankebis mTavari sayrde-

ni CarCoebis sawarmoeblad. 

eleqtrowiduri magnitomabiji aparati 

aparati, romelic moZraobs vertikaluri nakeris gaswvriv uSualod 

nakeTobaze da SeWidebulia masTan mabiji eleqtromagnitebis daxmarebiT. 

erTboloiani aweva  

Wauris gayvanas emsaxureba erTboloiani awevis ori danadgari, dat-

virTvis pirvel fazaSi erTdroulad iyeneben sam badias: erTi badia (dat-

virTuli) zemoT miewodeba, meore (gaclili) qvemoT eSveba, xolo mesame _ 

sangrevSi itvirTeba. sami badiiT muSaoba iwvevs amwev bagirze maTi 

moxsna-mibmis saWiroebas. 

erTCamCiani eqskavatori 

erTCamCiani TviTmavali amosaReb-satvirTavi manqana. 

enTalpia H 

sistemis mdgomareobis funqcia. is udris sistemis Siga energiis (U) 
jams moculobisa (V) da wnevis (P) namravlTan: H=U+PV. gamoiyeneba izoba-
ruli procesis energetikul maxasiaTeblad. 

entropia, S 
sistemis mdgomareobis funqcia. aris ramdenime formulireba: 

1. entropia sistemis mdgomareobis funqciaa, romlis cvlileba Seuq-

cevad usasrulod mcire izoTermul procesSi am procesis siTbos warmo-

ebulis tolia (dS=δQ/T); 
2. sistemis mdgomareobis funqcia, romelic mdgomareobis Termodina-

mikuri albaTobis (W) logariTmis tolia, S =klnW. 
3. sistemis mdgomareobis funqcia. mudmivi wnevisas warmoadgens ener-

giis warmoebuls temperaturiT an mudmivi moculobisas helmholcis ener-

eleqtrowiduri gadadnobis Rumlis sqema 
1. transformatori; 2. saxarji eleqtrodi; 3. wyliT 

sacivebeli kristalizatori; 4. widis Sre (fena);

5. Txevadi abazana; 6. widis garnisaJi; 7. zodi; 8. qveSi 

(qvesadgami). 
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giis warmoebuls temperaturiT, mxolod Sebrunebuli niSniT: S=–(∂G/∂T)p, 
S=–(∂A/∂T)v. 

estakada  

wagrZelebuli saiJinro nageboba, romelsac aqvs erTnairi tipis, Ta-

nabari manZiliT daSorebuli sayrdenebi. estakadis daniSnulebaa masze 

gzis mowyoba an miwis zedapiridan daSorebuli sainJinro nagebobis gan-

lageba. 

etalonuri nimuSi 

nimuSi, romelic emsaxureba gazomvebis SedegebTan Sedarebas, mag., 

saSemduReblo nakerebis xarisxis kontrolis dros. 

eqskavatori 

TviTmavali amosaReb-satvirTavi manqana, romlis daniSnulebaa samTo 

masis amoReba (amoTxra, eqskavacia, amoCamCva), misi gadaadgileba moqmede-

bis radiusis sazRvrebSi da CatvirTva satransporto saSualebaSi an sa-

nayaroze (gruntsayarze) dasawyobeba. 

eqshausteri 

haermberis _ ventilatoris Zveli saxelwodeba, Cveulebrivi centri-

danuli v. muSaobs wvis produqtebis, sakvamle airebis, mtvris, sadnobi 

Rumlis kvamlsadenebidan, qvab-utilizatorebidan kvamlis gawovis mizniT. 

sadnob agregatebSi liTonis dnobis procesebis normaluri CatarebisaT-

vis da sawarmoo SenobebSi ekologiuri maCveneblebis gaumjobesebisaTvis. 

 

 

 

v 

vagonamyiravebeli 

standartuli rkinigzis naxevarvagonebidan fxvieri masalebis meqani-

zirebuli gantvirTvis nageboba-mowyobiloba. v. vagonis gantvirTvas Rer-

Zis garSemo misi 1600-iT SemobrunebiT da amoyiraveba-ayiravebiT axorcie-

lebs. v. mwarmoeblurobaa 20-30 vagonis gantvirTva 1 saaTSi. 

v. rusTavis metalurgiuli qarxnisa 

vagonamyiravebeli – fxvieri masalebiT – rkinis madnebis, energeti-

kuli da koqsvadi naxSirebis koncentratebiT, kirqvebiT, dolomitebiT, 

boqsitebiT, magnezitis fxvniliT da sxva fxvieri masalebiT datvirTuli 

rkinigzis vagonebis gaclis mizniT Seqmnili mbrunavi agregatia, romelic 

vagonis 180
O
-iT amobrunebiT clis vagonSi Cayril fxvier masalas, rome-

lic transportioriT miewodeba aglo-sabrZmede saamqroebis sakazme ezos, 

an koqsqimiis koncentratebis sawyobs, sadac bajbaja greiferuli amweebiT 

xdeba arsebuli teqnologiiT koncentratebis dasawyobeba. 

rusTavis metalurgiul qarxanaSi sami vagonamyiravebeli muSaobda 

da vagonebis daclis problema gadawyvetili iyo, yoveldRiurad qveyanaSi 

Semosuli 700 vagonidan rusTavis metalurgiul qarxanaSi icleboda 350 

vagoni da rkinigzis sammarTvelos bardeboda 250 datvirTuli da 100 ca-

rieli vagoni. 

vagon-brunvela 

metalurgiuli qarxnis teritoriaze sakazme masalebis TviTmcleli 
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gadasazidi vagoni. 

vagon-triala _ ixileT vagon-brunvela. 

vagoneti 

mcire zomisa da mculobis (0,5-6,0 m3) Ria satransporto vagoni, ro-

melic gamoiyeneba viwroliandagiani rkinigziT mcire manZilze (0,5-2,0 km) 

tvirTebisa da adamianebis transportirebisTvis qarxnebis, sabadoebis, Sax-

tebisa da samSeneblo moednebis teritoriebze, viwroliandagian gzebze. 

gavrcelebulia sayirao CamtvirTi, widisa da sxva daniSnulebis v. 

vagoni koqsis saqrobi 

koqsis batareiis kameridan gamocemuli gavarvarebuli (cxeli) koqsis 

transportirebisaTvis saWiro cecxlmedegi liTonebisagan damzadebuli 

vagoni. k. s. v. cxeli koqsi gadaaqvs saqrob koSkuraSi, sadac warmoebs mi-

si Caqroba teqnikuri wylis WavliT, ris Semdeg is brundeba specialuri 

daxrili moednis gaswvriv da Camqrali koqsisagan ganitvirTeba. 

vagon-saswori 

vagonis tipis mowyobiloba, romlis daniSnulebaa sakazme masalebi-

sa da koqsis awona, rkinigziT trasportireba da specialuri skipis sayi-

rao sawevelaTi mavali vagon-sasworiT  brZmedSi CatvirTva. ori skipis 

sayirao sawevela moZraobs daxril liandagze reJimiT _ brZmedis nul 

niSnulze carielis datvirTvisas sakerZeze yiravdeba _ icleba. 

vagonsayiravi ixileT vagonamyiravebeli. 

vad-procesi 
legirebuli foladis Rumelgare damuSaveba-rafinireba cicxvSi vaku-

umirebisas argonis gaqreviT da eleqtrorkaluri SexurebiT, riTac Txe-

vad foladSi CO-s buStulebis gamoyofiT sagrZnoblad mcirdeba wyalba-

disa da Jangbadis Semcveloba. Tanmdevi gaxureba 

xels uwyobs desulfuraciis process da karg 

pirobebs qmnis malegirebeli elementebis maqsi-

maluri aTvisebisaTvis. procesi SemuSavebulia 

aSS-Si `Finki and Sons~ firmis mier. gamoiyeneba 1965 
wlidan. liToni miiReba 0,01 %-sa da zogjer, 

0,005 %-ze naklebi gogirdis SemcvelobiT. 

 

vader-procesi  
vdp.,  ori saxarji eleqtrodis  miwodeba urTierTSemxvedri horizon-

taluri mimarTulebiT, mbrunav cicxvSi sxmulis formirebiT eleqtrorka-

lis pirdapiri gaxurebis gareSe vakuumur rkaluri gadadnobiT xorciel-

vakuum-argonuli degazaciis (gaugazoebis, 

gauairoebis) procesis gansaxorcielebeli 

danadgaris sqema 
1. liToniani (metaliani) cicxvi; 2. vakuum-saka-

ni; 3. kamara; 4. qSini; 5. rabuli saketi; 6. fero-

Senadnobebis CatvirTvis sistema; 7. eleqtrodebi;

8. eleqtrodebis miwodebis meqanizmi; 9. transfor-
matori; 10. urika; 11. forovani Casadebi. 
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deba. aRniSnuli procesiT eleqtroenergiis kuTri xarji vad-procesTan 

SedarebiT 1,5-2-jer naklebia. 

vazelini 

navTobis zeTebisa da myari naxSirwyalbadebis (cerezini, petrola-

tumi) erTgvarovani narevi; blanti produqti; dnobis temperatura 50÷65 ºC.  

 vazna  

 hidrosaizolacio masaliT dafaruli qaRaldis an polieTilenis 

cilindruli formis garsacmSi moTavsebuli  feTqebadi nivTierebis gar-

kveuli raodenoba. Tanamedrove feTqebadi nivTierebis vaznis diametrebia 

32 an 36 mm, xolo iSviaTad 28, 40 da 45 mm. 

vaierbarsi 

CanarTebisagan gasufTavebuli, rafinirebuli eleqtrolituri spi-

lenZis nimuSi wawvetebuli boloebiT. upiratesad gamoiyeneba mavTulis 

dasamzadeblad. Cveulebriv Camoasxamen trapeciis saxis horizontalur 

boyvSi, ganivkveTiT 98/88x90 mm, masiT 85 kg spilenZis glinulas misaRebad 

iyeneben uwyvetad Camosxmul 160x160 mm kveTis namzadebs 1 t-mde masiT. va-

ierbarsis eleqtrogamtaroba unda iyos iseTi, rom 1000 m sigrZisa da 1 mm2 

ganivkveTis momwvar mavTuls 20 
oC-ze hqondes ≤17,48 omi winaRoba. 

vakansia 

vakansia kristaluri sivrciTi gisosis erT-erTi defeqtia, kerZod ki 

_ kristaluri gisosis kvanZidan amovardnili atomi an ioni; anu is kris-

taluri gisosis carieli kvanZia. mis garSemo gisosi damaxinjebulia _ uax-

loesi mezobeli kvanZebi gadaadgilebulia carieli kvanZisaken. vakansiebi 

mniSvnelovan rols asrulebs difuziur procesebSi, kristalur sxeulebSi 

mimdinare sxvadasxva saxis struqturul cvlilebasa Tu fazur gardaqmnaSi. 

vakuumatori 

foladis vakuumiT damuSavebis danadgari, romelic vakuumirebas 

axorcielebs foladis gamodnobis procesSi. 

vakuumdanadgari _ ixileT vakuumatori. 

vakuumi  

laTinuri warmoSobis sityvaa da niSnavs sicarieles. v. – nivTiere-

bisagan Tavisufali sivrcea. teqnikasa da gamoyenebiT fizikaSi vakuumad 

miiCneven atmosferulze gacilebiT naklebi wnevis airis (gazis) garemos 

anu vakuumi raime WurWelSi moTavsebuli airis mdgomareobaa, romelic 

xasiaTdeba atmosferulze gacilebiT naklebi wneviT (10-3 atm an 102 pa). 

teqnikaSi gavrcelebulia, agreTve, nawilobrivi vakuumis cneba, romelic 

xasiaTdeba 10-1-10-3 atm an 102-104 pa wneviT. vakuumis dasaxasiaTeblad gamo-

iyeneba airis (gazis) molekulebis urTierTSejaxebamde anu Tavisufali ℓ 
ganarbenis fardoba (Sefardeba) garemos maxasiaTebel d zomasTan, rac Se-

iZleba iyos manZili vakuum-kameris kedlebs Soris, vakuumirebuli milsa-

denis diametri, eleqtrodebs Soris manZili da a. S. 
d
l
 fardobis mixedviT 

ganasxvaveben dabal ( «1
d
l

 anu 1016 cali molekula kubur santimetrSi), saS-
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ualo ( 1
d
≈
l

) da maRal ( »1
d
l

 anu 10-5 mm vwy. sv. anu 1011 cali molekula ku-

bur santimetrSi) vakuums. umaRlesi vakuumi Seesabameba 10-9 mm vwy. sv. da 

ufro dabal wnevas. SedarebisaTvis, axlo kosmosSi wneva ramdenime rigiT 

mcirea (109 cali anu miliardi molekula kubur santimetrSi), Soreul kos-

mosSi wneva SeiZleba iyos gacilebiT mcire (10-16 mm vwy. sv. anu 1 molekula 

kubur santimetrSi). iseT WurWelSi an xelsawyoSi, romelic xasiaTdeba 

~10 sm zomiT, aris dabali mniSvnelobis vakuumi, romelic ganisazRvreba 

102 pa wneviT. saSualo mniSvnelobis vakuums isve WurWelSi Seesabameba 

wneva 100-dan 0,1 pa-mde, xolo 0,1 pa-dan 10 mkpa-mde wnevis dros laparako-

ben maRal vakuumze, xolo Tu wneva 10 mkpa-ze naklebia, maSin aris umaR-

lesi vakuumi. 

vakuumireba  

1. raime WurWlidan an aparatidan airis maTSi atmosferul wnevaze 

naklebi wnevis Seqmnis mizniT orTqlis, an airorTqlovani narevis  gamo-

devna _ gamotumbva; 

2. ixileT foladis vakuumireba. 

v. betonis 

betonis narevidan specialur tumboebis daxmarebiT Warbi tenis xe-

lovnuri gamodevna, rac xels uwyobs betonis simtkicisa da yinvagamZle-

obis zrdas cementis xarjis SemcirebasTan erTad. 

v. boyvSi 

v. foladis Camosxmisas vakuum-sakanSi moTavse-

bul boyvSi. 

v. nakadSi 

foladis v. cicxvidan gadasxmisas raime Wur-

WelSi, romelic vakuumur sakanSia moTavsebuli. 

 

 

 

 

 

 

 

 

 

v. ulufebiT 

 

 

Txevadi foladis ulufebad v. xorciel-

deba cicxvidan foladis garkveuli ulufis 

SeyvaniT cecxlgamZle masaliT amogebuli mi-

ulufebiT vakuumirebis sqema 
1. Txevadi foladi; 2. cicxvi; 3. orfenovani 

cecxlgamZle milyeli; 4. vakuum-kamera; 5. va-

kuumuri tumbosaken; 6. ganmJangavebisa da ma-

legireblebis misawodebeli xvimiri (bunke-

ri).

vakuumireba boyvSi (nakadSi)

1. Txevadfoladiani cicxvi; 

2. vakuum-sakani; 

3. boyvi an meore cicxvi; 

4. foladis Wavli. 
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lis gavliT vakuum-sakanSi da iq damuSavebis Semdeg am ulufis isev cicx-

vSi CaSvebiT. aseTi vakuumirebis dros foladiT savse Ria cicxvSi CauS-

veben cecxlgamZle masalisagan damzadebul mils, romelic warmoadgens 

vakuum-saknis gagrZelebas. milsa da sakanSi Sedis daaxloebiT 4...5 tona 

liToni da xdeba misi gauairoeba (degazacia). vakuumirebis xangrZlivoba 

ar aRemateba 1...2 wuTs. Semdgom vakuum-sakani xiduri amwis meSveobiT aiwe-

va zeviT da masSi moTavsebuli liTonis ulufa brundeba ukan cicxvSi. 

aseTi operaciis mravaljeradi gameorebiT SesaZlebelia liTonis mTlia-

ni masis vakuumireba. 

v. foladis 

Cveulebrivi meTodebiT gamodnobili Txevadi foladis gauairoebis 

(degazaciis) da ganJangvis mizniT vakuumiT xanmokle damuSaveba. am dros 

naxSirbadi gamoiyeneba rogorc ganmJangavi, vinaidan ganJangvis produqtebi 

airovani nivTierebebia: CO da  CO2. foladis v-s Tan axlavs Jangbadis Sem-

cvelobis Semcireba Txevdi foladidan CO da  CO2 saxiT, rac Tavis mxriv 

xels uwyobs foladis naxSirbadiT TviTganJangvis process. Cveulebrivi 

atmosferuli wnevis pirobebSi naxSirbadi siliciumsa da aluminTan Se-

darebiT susti ganmJangavia. vakuumis pirobebSi naxSirbadis ganJangvis una-

rianoba izrdeba liTonis zedapirze Seqmnili wnevis ukuproporciulad. 

es debuleba gamomdinareobs Semdegi reaqciidan 

[C] +x[O] = COx, romlis wonasworobis mudmivaa x
x

]O][C[
PcoK = . 

am gantolebidan gamomdinareobs, rom rac ufro mcirea wneva Pcox, 

miT ufro maRalia naxSirbadis ganmJangavi unari, vinaidan Pcox-is Semcire-

ba iwvevs [c][o]x
 namravlis Semcirebas. wnevis Semcireba Txevadi foladis 

zedapirze gavlenas ar axdens iseTi elementebis ganJangvis unarianobaze, 

romelTa reaqciebis produqtebi myari nivTierebebia. 0,1 at wnevis pirobeb-

Si 1 at-Tan SedarebiT naxSrbadis ganmJangavi unari 10-jer izrdeba, xolo 

10 mm vwy. sv. wnevis piroebSi 760-jer! vwy. sv. 1 mm wnevis pirobebSi naxSir-

badi aluminTan SedarebiT ufro Zlier ganmJangavad iqceva. am pirobebSi 

foladSi 0,2 % naxSirbadis Semcvelobisas, masSi gaxsnili Jangbadis kon-

centracia 0,00015-0,00040 %-is zRvrebSi icvleba. 

amrigad, foladis v. damuSaveba Rrmad ganJanguli dabalnaxSirbadi-

ani foladis miRebas uzrunvelyofs. amav dros foladSi sagrZnoblad mcir-

deba araliTonuri CanarTebis Semcveloba. yovelive es ki aumjobesebs fo-

ladis fizikur-meqanikur Tvisebebs, gansakuTrebiT _ plastikurobas, bza-

ris gavrcelebis kuTr muSaobas, civmedegobasa da xangamZleobas. 

v. fxvnilis 

fxvnilis nawilakebs Soris gaiSviaTebis Seqmna. amasTan fxvnili mo-

Tavsebulia wnex-yalibSi. vakuumiT damuSaveba fxvnilis nawilakebs Soris 

sivrcidan airis gamodevnis procesia, rac aumjobesebs dawnexis xarisxs 

e. i. wnexili nakeTobis Tvisebebs. 

v. Rumelgare 

Txevadi foladis v. sadnobi agregatis gareT. 
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v. cirkulaciuri 

Txevad foladSi CaZiruli miliT liTonis Se-

wova da damuSaveba vakuum-sakanSi, ris Semdegac da-

muSavebuli foladi vakuum-saknidan meore milis gav-

liT imave cicxvSi Caisxmeba. Txevadi liTonis mil-

sadenebi daculia umaRlesi cecxlmedegi masalebiT. 

 

 

 

 

 

 

vakuummetri 

gaiSviaTebuli garemos wnevis gasazomi xelsa-

wyo. moqmedebis principis mixedviT ixmareba siTxis, meqanikuri, siTburi, 

ionizaciuri, siblantis da sxv. saxeobis v.-bi. amasTan siTxis v. ixmareba 

105÷10-3 pa wnevis gasazomad; aseTive diapazonis wnevis gasazomad gamoiyene-

ba meqanikuri v. sxva saxeobebis v. xmaroben Semdegi diapazonis gaiSviaTe-

bis gasazomad:  

siTburi – 103 pa-dan 10-1 pa-mde; 

ionizaciuri – 105 pa-dan 10-12 pa-mde; 

eleqtronuli – 102 pa-dan 10-11 pa-mde; 

magnituri – 102 pa-dan 10-12 pa-mde. 

vakuum-simkvrive 

masalebis Tvisebaa ar gaataron airebi vakuumirebul moculobaSi. v.-s. 

– airSeRwevadobis ukusididea. v.-s. – vakuumis miRebis ZiriTadi Tvisebaa. 

vakuumuri manometri _ ixileT vakuummetri. 

vakuumuri masalebi 

masalebi, romlebsac iyeneben vakuumur xelsawyoebsa da aparatebSi. 

v. m. iyofa sxvdasxva jgufad: rogoricaa sakonstruqcio v. m., vakuumuri 

zeTebi, vakuumuri siTxeebi (mag., vercxliswyali), SezeTvebi, webo, cementi. 

v. m. saerTo Tvisebaa mcire airSeRwevadoba. 

vakuumuri nadnobi  

liTonebis da Senadnobebis nadnobi dadablebuli narCeni wnevis pi-

robebSi, upiratesad 100-0,1 mgpa wnevis dros. v. n. uzrunvelyofs gamodno-

bili liTonis gawmendas airebisa da araliTonuri CanarTebisagan. am xer-

xiT gamodnobili liTonebi da Senadnobebi gamoiyeneba gansakuTrebuli 

daniSnulebis detalebisa da nakeTobebis dasamzadeblad. v. n. vakuumur Rum-

lebSi axorcieleben. 

vakuumuri teqnika 

vakuumis miRebis, SenarCunebisa da sazomi xelswyoebis, mowyobilo-

bis, aparaturisa da sxvadasxva samarjveTa erToblioba, romelsac miekuT-

vnebian vakuumtumboebi, vakuumfiltrebi, vakuummetrebi, vakuumsarqvelebi, 

vakuumuri armatura da sxv. amJamad v. t. gamoiyeneba mrewvelobis mraval 

cirkulaciuri vakuumireba 
1. Txevadfoladiani cicxvi; 2. vakuum-kameris aRmavali

mili; 3. vakuum-kameris daRmavali mili; 4. vakuum-kame-

ra; 5. ganmJangavebisa da malegireblebis CasatvirTi 

arxi; 6. vakuumur tumbosTan SesaerTebeli mili; 7. ar-

gonis Seberva. 
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dargSi, maT Soris metalurgiaSi, maRalxarisxovani foladebisa da liTon-

produqciis misaRebad. 

vakuumuri tumbo  

vakuumis Seqmnis, gadidebisa da SenarCunebis mowyobiloba. ganarCeven 

sxvadasxva saxeobis v. t., romelTagan gavrcelebulia forvakuumuri, di-

fuziuri, Rrma vakuumis _ kriogenuri t., romlebic gnsxvavdeba konstruq-

ciuli SesrulebiT da sxva niSnebis mixedviT. v. t. ZiriTadi prametrebia 

ganviTarebuli narCeni wneva da moculobidan haeris gamodenis siCqare, l/wT. 

vakuum-filtri 

suspenziebis – myari nawilakebis Semcveli siTxeebis Sesawov-gauwylo-

ebis aparatura, romlis moqmedebis principi dafuZnebulia vakuum-tumbos 

daxmarebiT filtris safiltravi qsovilis orive mxares wnevis gradien-

tis Seqmnaze. v.-f. farTod gamoiyeneba qimiur, metalurgiul (wiaRiseulTa 

gamdidrebis) mrewvelobaSi. gavrcelebulia uwyveti da perioduli moqme-

debis v.-f.  

vakuum-cicxvi 

cicxvi grZeli WiqiT, romlis daniSnulebaa cicxvis gaiSviaTebul 

sivrceSi raime agregatebidan, liTonis abazanidan nadnobis Sewova. v.-c. 

muSa moculoba 20-25 % meti unda iyos, vidre Cveulebrivi foladsamsxme-

lo cicxvis, vinaidan masSi airebis didi raodenoba gamoiyofa. 

vakuum-Rumeli 

metalurgiuli sadnobi agregati, romlis samuSao sivrceSi Seqmnilia 

vakuumi, anu vakuumis qveS mimdinareobs  liTonis gamodnoba. TavianTi da-

niSnulebis mixedviT ganarCeven Termuli damuSavebis vakuumur R., sadnob 

R. rkalur da induqciur v. Rumlebs. gansakuTrebuli daniSnulebis liTo-

nebis da Senadnobebis misaRebad iyeneben eleqtronul-sxivur da plaz-

mur-rkalur v.-R.-bs. 

valent(ian)oba 

laTinuri warmoSobis sityvaa da niSnavs `Zalas~. is qimiuri elemen-

tis atomis Tvisebaa SeierTos an Caanacvlos meore elementis atomebis 

gansazRvruli ricxvi. v. raodenobriv sazomad iTvleba wyalbadis an Jan-

gbadis atomTa ricxvi, romelsac SeierTebs raime elementi hidridis an 

oqsidis warmoqmniT. mravali nivTierebisTvis v. formaluri wesi miuRebe-

lia. elementebis umravlesoba xasiaTdeba cvalebadi v. v. garkveuli ricx-

via da gviCvenebs ramdeni qimiuri bma warmoiqmna an erTvalentiani elemen-

tis ramdeni atomi miierTa mocemulma elementma. 

valcebi 

samsxvrevi, safqvavi da satvifri manqanebis muSa organoebi gluvi an 

profilirebuli zedapiriT cilindruli an konusuri glinebis saxiT, rom-

lebic, rogorc wesi, urTierTsawinaaRmdego mimarTulebiT brunaven da da-

samuSavebeli masala maT Soris miewodeba. v. magaliTebia: Wedvis, tvifris, 

danawevrebis gluvi da profilirebulzedapiriani glinebi. v. amzadeben 

cveTamedegi masalisgan, didi raodenobiT manganumis Semcveli foladebi-

sagan (ix. hadfildis foladi). 

valcva 

1. saWedi valcebiT nakeTobis deformireba ganivi kveTis mdore an mkveT-
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ri cvalebadobis wnelovani  da zolovani namzadis misaRebad; 

2. samWedlo valcebis daxmarebiT naxevarfabrikatebis Rerovani da 

zolovani namzadebis deformireba. gamoiyeneba glinvisas milnamzadis ga-

samkriveblad da misi diametris gasadideblad. 

vanadiumi 

(V), v. brWyviala vercxlisferi liTonia, sufTa v. gamoirCeva 

sirbiliT. mis zedapirze Txeli Jangeulis afskis warmoqmnis Semdeg 

xasiTdeba maRali koroziamedegobiT, kargad reagirebs koncentrirebul 

mJavebTan, magram srul inertulobas iCens tuteebTan moqmedebisas. v. 1801 

wels aRmoaCina meqsikelma mineralogma a. m. delriom, romelic 

darwmunebuli iyo, rom aRmoaCina qromi da ara vanadiumi. meored 

vanadiumi damoukideblad aRmoaCina Svedma qimikosma n. g. selfstremma 1831 

wels. axal elements mecnierma skandinavuri miTologiis mixedviT 

silamazis qalRmerT vanadis saxeli uwoda. birTvul izomerebTan erTad 

v. izotopebis ricxvi aris 11. izotopuri masebis diapazonia 44→55. 

nuklidi 
atomuri 

masa 

gavrceleba 

bunebaSi 

naxevrad daSlis 

periodi 
gamoyeneba 

48V 47,952257 0 15,98 dRe niSnuli 
49V 48,948517 0 331 dRe niSnuli 
50V 49,947161 0,25 >39·107 weli bmr 
51V 50,943962 99,75 stabiluria bmr 

v. izotopebis ZiriTadi saxeebi 

v. izotopebidan gansakuTrebiT sayuradReboa 
48V(15,98dRe;β+; γ) da 

49V(331dRe em, 42 %; β+; γ), romlebic miiReba Ti, Cr da Cu aCqarebuli proto-

nebiT an deitronebiT dasxivebiT da 
52V(3,8wT;β-; γ), romelic miiReba (n;γ) 

reaqciis Sedegad da aqtivaciur analizSi gamoiyeneba. V. me-5 (V) Tanauri 

jgufis pirveli elementia tipuri gardamavali TvisebebiT. 2-, 3-, 4- da 5-va-
lentiani 3d- da 4s eleqtronebiT is SeiZleba iyos Semdegi eleqtronuli 

struqturiT: 1s2 2s2 2p6 3s2 3p6 3d3 4s2
. 

vanadiumis qimiuri Tvisebebis mravalferovneba 

v. gamoirCeva, erTi valenturi mdgomareobidan meoreSi advilad gada-

dis da SenaerTebis sxvadasxva SeferilobiT xasiaTdeba. magaliTad, V2+ ma-

rilebis (hipovanadatebi) xsnarebi iisferia, mwvanea V3+-is xsnarebi, romle-

bic Zlieri aRmdgenlebia. maTi Sesabamisi hidrozeJangebi ki Zlier susti 

tuteebia. magaliTad, VSO4 msgavsia magniumis jgufis sulfatebisa, xolo 

sulfati V(III) warmoqmnis Sabebs. V(III)-is SenaerTebi ganicdis hidrolizs, 

VO2 ki amfoterulia da warmoqmnis cisfer marilebs, rogoricaa vanadilis 

sulfati VOSO4, V(IV) ionis saxiT warmoqmnis kompleqsur ionebs (VO)2+. V2O5 
mJavas anhidridia, aqvs hetero- da izopolmJavas warmoqmnis tendencia, ra-

Sic vanadiumi mTavar rols asrulebs. amrigad, zemoTqmulidan Cans, rom 

naerTebSi vanadiumi 2-, 3-, 4, da 5-valentiania da warmoqmnis Semdeg Sesaba-

mis Jangeulebs: VO, V2O3, VO2 da V2O5. aqedan VO da V2O3 fuZe, VO2 _ amfo-

teruli, xolo V2O5 _ mJave Jangeulia. V2O5 orTovanadiummJavas _ H3VO4-isa 

da meTavanadiummJavas _ HVO3-is anhidridia. praqtikaSi farTod iyeneben amo-

niummeTavanadats _ NH4VO3-s. vanadiumis anhidridi V2O5 da zogierTi vanadi-
tic gogirdmJavasLwarmoebaSi ZviradRirebuli platinis nacvlad kataliza-

torad gamoiyeneba. v. simkvrivea 6110 kg/m3,  Txevad mdgomareobaSi _ 5550 kg/m3, 
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siTbogamtaroba _ 30,7 vt/(mK) [300K], wrfivi gafarToebis temperaturuli ko-

eficientia 8,3·10-6K-1
. v. Zlier blanti liTonia moculobiT (sivrciT) dacen-

trebuli kuburi gisosiT. misi dnobis temperaturaa 1900 oC, duRilisa _ 

3400 oC, atomuri masaa 50,9415, atomuri nomeri _ 23. v. mniSvnelovan rols as-

rulebs cocxal bunebaSi, maT Soris adamianis cxovrebaSi, rogorc stimu-

latori. adamianis organizmSi misi Semcvelobaa: kunTovan qsovilSi _ 2·10-6 %; 

Zvlovan qsovilSi _ 0,35·10-6 %; sisxlSi <0,0002 mg/l; yoveldRiurad sakvebTan 

erTad miiReba 0,04 mg; toqsikuri dozaa 0,25 mg; letaluri doza _ 2-4 mg. 

saSualo simZimis (~70kg) adamianis organizmSi 0,11 mg v-ia. v. Semcveloba 

dedamiwis qerqSi Seadgens 160·10-4 %-s, atlantis okeanis: zedapirul feneb-

Si _ 1,1·10-7
 %; siRrmuli fenebis Sesaxeb monacemebi ar arsebobs; wynari 

okeanis: zedapirul fenebSi _ 1,6·10-7
 %; siRrmul fenebSi _ 1,8·10-7

 %; 

vanadiumis ZiriTadi wyaroebi da mineralebi 

patroniti [VS4] da vanadiniti [Pb5(VO4)3Cl]. mas iReben sxvadasxva ele-

mentis madnebidan, agreTve _ venesuelis navTobidan. msoflio warmoeba 

wina saukunis 90-ian wlebSi Seadgenda 7000 t/w. bolo wlebSi v. farTod 

gamoiyeneboda metalurgiul mrewvelobaSi. wina saukunis 80-iani wlebidan 

v. gamoyenebul iqna rusTavis metalurgiul kombinatSi samile da sxva 

foladebis mikrolegirebisaTvis. am gziT warmoebaSi aiTvises iseTi mar-

kebis foladebis gamoSveba, rogoricaa: 40ГСМФ, 40ГМФ, 40ГФ, 38ГФ, 34ГФ, 

15ГФБ, 18АФТ, 45АФТ, 40АГФТ, 10XH3MФТ, 10XH3СMФТ. maTSi vanadiumis Sem-
cveloba icvleba 0,01-0,14 % farglebSi. titanTan erTad, vanadiumi awvril-

marcvlovnebs foladis mikrostruqturas, zrdis am Senadnobis denadobis 

zRvars plastikurobis SenarCunebiT. 

vanadiumireba 

qimiur-Termiuli damuSaveba liTonebis da Senadnobebis  nakeTobaTa 

zedapiruli Sreebis gajereba vanadumiT mxurvalsimtkicis, sxvadasxva ag-

resiul garemoSi koroziamedegobisa da cveTamedegobis gazrdis mizniT. 

gavrceleba pova v. airulma meTodma, vanadiumireba xorcieldeba ori xer-

xiT: kontaqturi (fxvnilebiT) da arakontaqturi, orive SemTxvevaSi vana-

diumis Semcvel aqtiur garemos warmoadgens v. halogenidebi (VCl4, VCl2, 
VI2). armko rkinis zedapiris gajerebisas warmoiqmneba vanadiumis α-myari 
xsnari rkinaSi da VC karbiduli CanarTebiani gare Sre koroziamedegobas 

aniWebs. Sualeduri Sre Sedgeba α-myari xsnarisa da VC karbidebisagan. 

van-der-vaalsis Zalebi 

gavrcelebuli dasaxelebaa urTierTmizidulobis Zalebis ganawile-

bisa eleqtrulad neitralur atomebsa da molekulebs Soris; aqvT eleq-

truli buneba. van-der-vaalsis Zalebi gansazRvravs siTxeebisa da mole-

kuluri kristalebis arsebobas, realuri airebis idealurisagan gansxva-

vebas da vlindeba sxvadasxva fizikur movlenaSi. 

varayi 

oqros, vercxlis an sxva liTonis Txeli fena, romliTac nakeToba-

Ta zedapirs mopirkeTebis an Semkobis mizniT faraven. 

vargisi 

1. mza nakeTobaTa masis mis dasamzadeblad gamoyenebuli sawyisi namza-

dis masasTan Sefardeba. 
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2. sadnob agregatebSi (orabazaniani Rumeli, konverteri, eleqtroRu-

meli da sxv.) gamodnobili foladis masis Sefardeba kazmis liTonuri na-

wilis masasTan. v. gamosaxaven rogorc wilebiT, ise procentebiT. 

3. madnebis gamdidrebis Sedegad miRebuli produqtis masis 

Sefardeba sawyisi masalis masasTan. 

vargisis gamosavali _ ixileT vargisi. 

vargisoba _ ixileT vargisi. 

vardna _ ixileT dacema. 

variatori 

meqanizmi, romelic gadacemaTa ricxvis mdored gadasvlis saSualebas 

iZleva, e. i. siCqareebis fardoba mis wamyvan da mimyol lilvebze. saSemdu-

Reblo danadgarebSi variatori gamoiyeneba mdovre momarTvisaTvis SeduRe-

bis mocemul siCqareze, pirapira manqanebSi ki _ SeduRebis dros manqanis 

moZravi filis gadaadgilebis siCqaris mdovre cvlilebisaTvis da a. S. 

varskvlava aguri 

foladis sifonuri Camosxmis mravalkuTxa, mravalxvreliani cecxlgam-

Zle aguri. v. a. ZiriTadad Samotiani cecxlgamZle masalebisagan amzadeben. 

varcli 

xis an liTonis (Tujis) mogrZo da Rrma WurWeli cecxlgamZle an 

sxva daniSnulebis masis mosazelad an Sesanaxad. 

vaspaloi  

mxurvalmtkice Senadnobi nikelis fuZeze, Seicavs ~19,5 % Cr;  13,5 % 
Co;  4,2 % Mo; 3,0 % Ti; 1,2 % Al; <2 % Fe. 

vaterpasi 

xelsawyo, romliTac sibrtyis horizontalurobas amowmeben. gamoi-

yeneba samontaJo, samSeneblo, sadurglo saqmeSi. 

vaterJaketi 

wyliT sacivebeli garsacmi-macivari anu garsacmi-macivari, romel-

Sic wyali cirkulirebs. 

vaterJaketebiani Rumeli 

WaSvuri (Saxturi) Rumeli, romlis kedlebsac qmnis wylis cirkuli-

rebiT sacivebeli garsacmebi anu vaterJaketebi. v. R. Tujis, tyviis, spilen-

Zis, nikelis, kalisa da sxva masalebis gamosadnobad gamoiyeneba. amJamad 

WaSvuri (Saxturi) Rumlebi civdeba wylis ara cirkulaciiT, aramed aor-

TqlebiT anu aorTqlebiTi gacivebiT da amitomac, dasaxeleba `vaterJake-

tebiani Rumeli~ anu `vaterJaketuli Rumeli~ moZvelebulia. 

vaterJaketuli Rumeli _ ixileT vaterJaketebiani Rumeli. 

vati 

simZlavris erTeulebis saerTaSoriso simZlavris universaluri er-

Teuli. am erTeulis saxelwodeba miRebulia ingliseli gamomgoneblis j. 

uatis (1736-1819) pativsacemad. SemoklebiT aRiniSneba `vt~ simboloTi da 

misi erTi erTeuli 1 vt tolia: 

_ simZlavrisa, romliTac 1 wamSi sruldeba 1 jouli muSaoba; 

_ eleqtrowredis simZlavrisa, romelic 1 vt meqanikuri simZlavris 
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ekvivalenturia. 

_ siTburi nakadisa, romelic ekvivalenturia 1 vt meqanikuri simZlav-

risa. 

 vats iyeneben agreTve bgeriTi simZlavris, ionizebuli gamosxivebis 

energiis nakadis sazom erTeulad. 

 teqnikaSi farTod gamoiyeneba vatis aTjeradi da aTwiladi erTeu-

lebi, rogoricaa: kvt, mgvt, gvt, mvt, mkvt da sxv. 

vatmetri 

aqtiuri eleqtruli simZlavris vatebSi gasazomi xelsawyo. gamoyene-

baSia eleqtrodinamikuri, eleqtruli da ferodinamikuri v. 

 v. eleqtruli gamoiyeneba cvladi da mudmivi denebis simZlavris ga-

sazomad. 

v. ferodinamikuri gamoiyeneba mxolod cvladi denis simZlavris ga-

sazomad. 

vat-saaTi  

eleqtroenergiis sazomi erTeuli. raodenobrivad aris 3,6•103 j.  

veli eleqtruli 

v. magnituri anu eleqtromagnituri v. fizikuri velebis erT-erTi sa-

xeoba, romlis saSualebiTac xorcieldeba eleqtrulad damuxtuli an mag-

nituri momentis mqone nawilakebis urTierTqmedeba. eleqtromagnituri v. 

xasiaTdeba ori ZiriTadi veqtoruli sakoordinato funqciiT: eleqtruli 

v. daZabulobiT da magnituri induqciiT. xSirad sargebloben iseTi veqto-

ruli funqciiT, rogoricaa eleqtromagnituri v. daZabuloba. eleqtromag-

nituri v. kerZo SemTxvevas warmoadgens sakuTriv eleqtruli v. romelic 

warmoiqmneba uZravi eleqtruli muxtebiT an sakuTriv magnituri veliT, 

romelic agreTve warmoiqmneba uZrav gamtarebSi mudmivi deniT an mudmivi 

magnitebiT. e. v. dayofa calke eleqtrul da calke magnitur velebad pi-

robiTia, vinaidan maTi daZabulobebi sivrcis erTsa da imave wertilSi 

sxvadasxva mniSvnelobiT xasiaTdeba da erTmaneTTan ganuyoflad dakavSi-

rebuli warmoqmnis erTian e. v.-s. 

e. v. kanonebi uZrav garemoSi ganisazRvreba maqsvelis gantolebebiT. 

velcva (velc-procesi) 

metalurgiuli warmoebis poliliTonuri narCenebis gadamuSavebis 

pirometalurgiuli procesi, romlis mizania Zvirfasi liTonebis damate-

biT amoReba 1100-1200 oC temperaturis pirobebSi aRdgenisa da gamoxdis 
gziT. v. p. axorcieleben specialur amrekl RumelSi, e. w. velc-RumelSi 

aRdgenisa da gamoxdis gziT. 

ventilatori 

haeris an sxva airis Warbi wnevis Semqneli xelsawyo, romlis daniSnu-

lebaa milgayvanilobebiT an misgareSe haeris nakadis miwodeba Senoba-na-

gebobebis ganiavebisa da airnarevebis transportirebisaTvis. v. ganarCeven 

simZlavris, agebulebisa da daniSnulebis mixedviT. gamoyenebaSia erT va-

tamde da ramdenime aTasi kilovati simZlavris centridanuli da RerZuli 

konstruqciis ventlatorebi, amasTan mcire simZlavris v. gamoiyeneba sa-

yofacxorebo miznebisaTvis, xolo maRali simZlavrisa _ sawarmoo daniS-

nulebisaTvis. haeris an sxva airebis gadaadgilebis mimarTulebis mixed-

viT ganarCeven Semwov da saWirxns v. 
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ventilacia 

Senoba-nagebobebSi organizebuli regulirebadi haerSecvla sayofa-

cxovrebo da mowyobiloba-danadgarebis muSaobis normaluri pirobebis 

Sesaqmnelad. mimarTulebis mixedviT ganarCeven momdevno-amomwov, amomwov, 

moculobiT, adgilobriv da sxv. saxeobebis v. konstruqciis  mixedviT 

gavrcelebulia Semwovi karadebi, qolgebi, gverdiTi Semwovebi, sahaero 

Sxapebi da sxv. v. axorcieleben rogorc bunebrivi, ise xelovnuri (iZule-

biTi) gziT. bunebrivi v. magaliTia Senoba-nagebobaTa aeracia haeris tempe-

raturebis  moqmedebiT. xelovnur v. axorcieleben ventilatoris daxmare-

biT. v. kompleqsSi iyeneben  mtversasrutebs, filtrebs, absorberebs, adsor-

berebs, kvamlsawovebs da sxv. 

ventili 

germanuli warmoSobis sityvaa da niSnavs sarqvels. v. milgayvanilo-

bis calkeuli ubnis CamrTveli an gamomrTveli Camketi mowyobiloba-sa-

marjvia. v. saSualebiT axorcieleben, agreTve, milgayvanilobaSi haeris, 

airis, orTqlis an sxv. siTxis moZraobis regulirebas. 

venturis mili 

venturis xarjsazomi _ wnevis vardniT siTxis, orTqlis, airis siC-
qaris an xarjis ganmsazRvreli xelsawyo. vinaidan venturis milebSi wne-
vis danakargebi ufro mcirea, vidre gasazom diafragmebsa da saqSenebSi, 

amitom mas iyeneben iq, sadac dauSvebelia wnevis didi danakargebi. 

verkblei 

tyviis madnebis an aglomeratebis gadadnobis dros miRebuli Savi 

tyvia – tyviis misaRebi naxevarproduqti. v. Cveulebrivad Seicavs 97-98 % 
Pb-s. minarevebis saxiT v.-Si gvxvdeba Au, Ag, Cu, As, Sb, Bi da sxva liTonebi. 

am minarevebisagan sxvadasxva meTodiT v. gasufTavebis da rafinirebis 

Semdeg iReben samarko tyvias. 

vermikuliti 

hidroqarsebis jgufis minerali, magniumisa da rkinis wyliani fuZe 

aluminsilikati. v. ruxi momwvano-moyviTalo ferisaa. mineralogiuri ska-

liT misi sisalea 1-1,5, simkvrive – 2400-2700 kg/m3. fxvnilovani v. xasiTde-

ba maRali cveTamedegobiT da Tavisi SemzeTi TvisebebiT grafitis Tvise-

bebs avlens. 

Cqari gaxurebsas 800-1000 oC temperaturamde v. Zlieri fuvdeba da mo-

culobaSi izrdeba 15-20-jer, rac mkveTrad zrdis mis Tbomaizolirebel 

da bgeramaizolirebel unars. gafuebis Semdeg gamomwvari v. farTod gamo-

iyeneba rogorc msubuqi betonebis Semvsebi, ise Tbosaizolacio da bgera-

saizolacio masala. garda amisa, v. farTod gamoiyeneba rogorc Semavsebeli 

rezinis, plastikuri masebis, saRebavebis, Sxamqimkatebisa da sxva nivTiere-

bebis warmoebaSi. metalurgiul qarxnebSi is gamoiyeneba Tboeleqtrocen-

tralebis, saqvabeebis, orTqlsadeni sistemebis saizolacio masalad da sa-

amqroebSi xmauris Semcirebis RonisZiebebis gasatareblad. 

vernieri 

saxelwodeba warmodgeba frangi gamomgonebeli mecnieris vernies 

(1580-1637) gvaris mixedviT da warmoadgens skalis danayofebis mixedviT 

sigrZisa da kuTxeebis zusti aTvlis samarjvs. igivea, rac noniusi. 



292 
 

versti 

sigrZis Zveli rusuli sazomi erTeuli. 1 versti aris 500 saJeni an 

1,0668 m. 

vertikali 

martenis, orabazaniani da sxva foladsadnobi Rumlis TavurSi gaxu-

rebuli haerisa Tu saTbobi airis Sesayvani da gamonabolqvi namwvi aire-

bis gamosayvani vertikaluri arxi. v. magnezitisa da qrommagnezitis swor-

kuTxa cecxlgamZle aguriT aSeneben. 

vertikaluri daZvra (dajdoma) 

qanTa zedapiris an qanTa sisqis deformaciis (gadaadgilebis) verti-

kaluri Semdgeni. damreci fenebis damuSavebis dros is gadaadgilebebis 

veqtoris mTavar nawils warmoadgens. 

vertikaluri (Sveuli) mdebareoba 

SeduRebis mdgomareoba, romlis drosac pirapira an kuTxuri nakeris 

daxris kuTxea 90º, xolo nakerebis mobrunebisa ki _ 0º. 

vertikaluri samTo gamonamuSevrebi 

vertikalurad gayvanili samTo gamonamuSevrebi. maT ganekuTvnebian 

Waurebi, brma Waurebi, aRmavlebi, Surfebi anu Rrudoebi, WaburRilebi da 

sxva. 

vertikaluri samTo wneva  

samTo gamonamuSevris samagrze, mTelanaze, vsebaze zemdebare qanebis 

woniT gamowveuli vertikaluri datvirTvebi. 

vertlugi  

mowyobiloba, romelic awevis dros icavs sagamyvano badias brunvi-

sagan. magrdeba bagirsa da CamWid kavs Soris. 

vercxli 

Ag rbili, Wedadi, damaxasiaTebeli TeTri feris brWyviala liTonia, 

mdgradia Jangbadisa da wylis moqmedebisadmi, magram haerze urTierTqme-

debs gogirdis SenaerTebTan zedapirze sulfiduri fenis warmoqmniT. kar-

gad ixsneba gogirdmJavasa da azotmJavaSi. birTvul izomerebTan erTad v. 

izotopebis ricxvi 46-ia. izotopur masaTa diapazoni 96→122-mde icvleba. 

nuklidi 
atomuri 

masa 

gavrceleba 

bunebaSi 

naxevrad daSlis 

periodi 
gamoyeneba 

107Ag 106,905292 51,84 stabiluria bmr 
109Ag 108,904757 48,16 stabiluria bmr 
110mAg 109,906111 0 249,8 dRe niSnuli 
111Ag 110,905295 0 7,48 dRe niSnuli 

v. ZiriTadi izotopebi 
v. cnobilia uxsovari droidan. mas aqvs ori stabiluri izotopi _ 

107Ag (51,84 %) da 
109Ag (48,16 %). v. atomuri masaa 107,8682, atomuri nomeri _ 47. 

SedarebiT didi naxevrad daSlis periodi aqvs mxolod vercxlis 

oTx izotops: 105Ag (40 dRe), 106Ag (8,3 dRe), 110mAg (249,8 dRe) da 111Ag (7,5 
dRe). 112-dan 117-mde masuri ricxvis izotopebia uranis dayofis produqte-

bi, xolo 
105Ag  da 106Ag  izotopebi miRebulia aCqarebuli deitronebiT pa-

ladiumis dabombviT. 
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v. dasxivebas reaqtorSi 108Ag (t1/2 =2,3 wT) da 110Ag (t1/2=24 wm) daSlis 

Semdeg mosdevs 
110mAg-is warmoqmna. maRali kuTri aqtiurobis (2-10 

mkiuri/mg) izotopi 111Ag  paladiumis dasxivebis gziT miiReba Semdegi 

reaqciiT: 

                   
110 111 111 111

5,5 22
Pd(n, ) Pd Pd Agm

wT

−γ β

γ → →  

110Ag-Tan erTad is (Ag) am elementis mniSvnelovani radioaqtiuri 

izotopia. maT advilad gansazRvraven β- da γ gamosxivebiT da farTod 

iyeneben fizikur qimiasa da eleqtroqimiaSi. v. aqtivaciuri analizi xor-

cieldeba 
108Ag  da  110mAg  izotopebiT. pirvel SemTxvevaSi mgrZnobelobis 

zRvaria 10-4 mkg. 

v. qimiuri Tvisebebi 

v. eleqtronuli struqturaa: 1s2 2s2 2p6 3s2 3 p6 3 d10 4s2 4p6 4d10 5s1, K-, L- da 
M- garsebi Sevsebulia 

v. elementebTa sistemis I jgufis Tanauri elementia, romelic Ziri-

Tadad 1-valentiania da naklebad _ 2- da 3-valentiani. liTonur mdgomare-

obamde am keTilSobili liTonis ionebi γ-gamosxivebiT advilad aRdgeba, 

v. advilad gamoiyofa eleqtroliziT. misi eleqtrodis Ag/Ag+
 normaluri 

eleqtroqimiuri potencialia 0,799 a/v. Ag+
-is uferuli ionis radiusia 1,15 Ǻ. 

v. mraval organul da araorganul SenaerTTan, gansakuTrebiT cianidebTan, 

amiakTan, aminebTan, fosfinebTan da arsinebTan warmoqmnis Zlier mdgrad 

kompleqsur anionebsa da kaTionebs. v. yvelaze naklebad xsnadi marilebia: 

sulfidebi, iodidebi, bromidebi, qloridebi da fosfatebi, romlebic av-

lenen toqsikur Tvisebebs.   

Ag(II) da Ag(III) SenaerTebi mdgradia Zlier damJangavebTan an kompleq-

sebTan, gansakuTrebiT piridinTan. v. aseTi naerTebi Zlieri damJangavebia 

da Slis wyals. 

v. fizikuri Tvisebebi 

v. aqvs waxnagdacentrebuli kuburi gisosi. 293 K temperaturaze misi 

simkvrivea 10500 kg/m3. 

v. axasiaTebs maRali Tbogamtaroba, rac 300 K temperaturazea 429 vt/mK. 

v. dnobis temperaturaa 1233,8 K (960,8 oC), xolo duRilisa _ 2532 K (2259 oC). 
v. wrfivi gafarToebis temperaturuli koeficientia 19,2·10-6 K-1

. 

v. bunebaSi 

v. kancerogenulia zogierTi cocxali organizmisaTvis, adamianis or-

ganizmSi misi Semcvelobaa: kunTovan qsovilSi _ (0,009-0,28)·10-4 %; Zvlovan 

qsovilSi _ (0,01-0,44)·10-4
 %; sisxlSi _ <0,003 mg/l. toqsikuri dozaa 60 mg; 

letaluri doza _ 1,3-6,2 g. miwis qerqSi v. Semcvlelobaa 0,07·10-4 %; 

zRvis wyalSi: wynari okeanis zedapirul fenebSi _ 1,10-11 %, xolo 

siRrmul fenebSi _ 24,10-11 %; v. ZiriTadi wyaroa minerali argentiti (Ag2S, 
vercxlis kriala), mas aseve iReben sxva liTonebTan erTad, magaliTad, 

spilenZTan. 

v. gamoyeneba 

msoflioSi wliurad iwarmoeba 9950 t v., xolo maragi 106 tonamdea. 

kacobriobam v. gamoyenebis Sesaxeb mravali legenda, Tqmuleba da nam-

dvili ambavi icis. gansakuTrebiT aRsaniSnavia is, rom v. XVI saukunidan 

oqros naklebobis gamo ZiriTad fulad liTonad iqca. mraval qveyanaSi 

amJamadac uamravi raodenobis v. monetas Wrian. 
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v. gamoyeneba eleqtroteqnikur mrewvelobaSi, rac maRali Tbo- da 

eleqtrogamtarobiT aris ganpirobebuli. is bevr qveyanaSi saiuveliro na-

keTobaTa, mravali saxis saojaxo WurWlis, fufunebis sagnebis saxiT dRe-

sac farTod gamoiyeneba. rogorc Zveli romaeli istorikosi plinius uf-

rosi mogviTxrobs, v. monetebis gamoWedva daiwyo 269 wlidan Cv. e. romaul 

dinarebze gamosaxuli iyo imperatorebis profilebi. pirveli, visac aseTi 

pativi dasdes, iulius keisari iyo. mflangveli bunebiT cnobilma impera-

torma neronma vercxlis nalebiT daaWedvina Tavisi amalis cxenebi. miu-

xedavad imisa, rom imperatorma kvintiliusma sul Cvidmeti dRe imefa, ma-

inc moaswro sakuTari profilis amokveTa vercxlis monetaze Cveni wel-

TaRricxvis 270-e wels. 

kievis ruseTSi vercxlis sakuTari monetebi gamoCnda IX saukuneSi, 

xolo XII-XIII saukuneebSi, qveynis daqucmacebis Sedegad, kvlav Sewyda ma-

Ti gamokverva da fulis funqcias asrulebda vercxlis 200 g masis e. w. 

grivnebi, romlebic gamoirCeoda maRali RirebulebiT. magaliTad, erT griv-

naSi iZleodnen ciyvis 200 tyavs. aucilebeli gaxda ufro mcire Rirebu-

lebis monetis gamokverva. swored amitom daiwyes grivnebis or nawilad 

daWra. rusuli sityva `rubitidan~ modis `rublebis~ _ monetebis saxeli. 

cnobilia, agreTve, rom TaTar-monRolTa batonobisas kvlav Sewyda rusu-

li monetebis moWra. `oqros urdom~ daiwyo vercxlis monetis, e. w. `dir-

gemis~ anu `dengis~ gamokverva. sityva `dengi~ TaTrulad niSnavs `JRerads~ 

an `wkarunas~ (liTonur wkaruns). aqedan momdinareobs rusuli sityva `день-
ги~. msgavs ambavTanaa dakavSirebuli sityva `kopeikis~ warmoSobac. ivane 

mrisxanes dedis _ elene glinskaias mmarTvelobis dros, 1534 wels daiwyes 

sakuTari monetis moWra, romelzec gamosaxuli iyo mxedari SubiT (rusu-

lad `kopio~ _ `копьё~), saidanac SemdgomSi warmoiSva sityva `kopeika~. 
v. uxsovari droidan iyenebdnen saiuveliro saqmeSi. misgan amzadeb-

dnen sadilisa da Cais servizebs, Tasebs, sxva sasmisebs, dana-Cangalsa da 

fufunebis sxva sagnebs. nebismieri qveynis aristokratia yovelTvis iCenda 

sisustes sagvareulo vercxlisadmi, riTac xazs usvamda TavianT simdid-

resa da warmomavlobas. didebulTa ojaxebSi erTmaneTs epaeqrebodnen ver-

cxlis sagnebis gamoyenebasa da demonstirebaSi. magaliTad, graf orlovs 

ekuTvnoda vercxlis 3275 sagnisagan Sedgenili 2 tonaze meti jamuri masis 

unikaluri servizi. 

vercxlis warmoeba-gamoyenebas Cvens qveyanaSi mniSvnelovani istoria 

aqvs. saukuneTa ganmavlobaSi saqarTveloSi, monaster-salocavebsa da sa-

ojaxo yofaSi farTod iyo gavrcelebuli vercxlis Tasebis, sasmisebis, 

qamar-xanjlisa da mravali dasaxelebis sxva sagnebisa Tu samkaulebis dam-

zadeba. oqromWedlobasTan erTad ganviTarebuli iyo vercxlis nakeTobaTa 

damuSavebis xelovneba unikaluri CuqurTmebisa da moxatulobebis gamokv-

erviT. Taobidan Taobas gadaecemoda vercxlis ostatebis mier SemuSavebuli 

teqnologiuri saidumloebani da mxatvruli Sedevrebis _ iSviaTi silama-

zis ornamentebisa da orisnaluri moxatulobis Sesrulebis wesebi da 

Cvevebi. 

saqarTveloSi feradi da Zvirfasi liTonebis warmoebas did yuradRe-

bas aqcevda mefe ekrekle II, romlis moRvaweobis periodSi bolnisSi, dma-

nisSi, axtalaSi, alaverdsa da sxvagan didad ganviTarda samTo-metalur-

giuli warmoeba, maT Soris Zvirfasi liTonebis _ vercxlisa da oqros 

rewva. am mizniT samxreT saqarTveloSi mefe ereklem konstantinopolidan 
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miznobrivad Camoasaxla specialisti metalurgi berZnebis rvaasze meti 

ojaxi. tyviasTan da spilenZTan erTad xdeboda Zvirfasi liTonebis amo-

Reba, gadamuSaveba da saqarTvelo im periodSi feradi da Zvirfasi liTo-

nebis eqsportiori gaxda amierkavkasiis, evropisa da mcire aziis qveynebSi. 

mefe erekles ekuTvnis aseve Zvirfasi liTonebis _ vercxlisa da oqros 

sawarmoebis dafuZneba axtalaSi. rogorc cnobilia, oqros warmoeba hgavs 

vercxlis warmoebas _ orive spilenZis gamodnobis Tanmxlebi produqtia. 

im periodisaTvis ukve arsebobda spilenZTan vercxlisa da oqros narevis 

miRebis teqnologia. xolo vercxlisa da oqros gancalkeveba maSinac Zli-

er mJavaTa nareviT, e. w. TezafiT xdeboda, amitom aseTi teqnologiiT mo-

muSaveebs meTezafeebs uwodebdnen. ase rom, saqarTveloSi odiTgan iyo ganvi-

Tarebuli metalurgia _ Savi, feradi da Zvirfasi liTonebis warmoeba anu 

qarTveli metalurgebi da liTonis xelosnebi qmnidnen qveynis Tavdacvi-

sTvis saWiro iaraRs, saojaxo nivTebs, sxvadasxva nakeTobas, feradi da 

Zvirfasi liTonebisgan (maT Soris vercxlisagan), uZvirfases samkaulebs. 

vercxliswyali 

Hg perioduli sistemis II jgufis qimiuri elementi, rigiTi nomriT 80, 

da atomuri masiT 200,59. v. movercxlisfro siTxea (Cveulebriv temperatu-

raze erTaderTi Txevadi liToni) simkvriviT 13520 kg/m3 (prqtikaSi cnobili 

siTxeebidan yvelaze mZime nivTiereba), dnobisa da duRilis temperaturebiT 

tdn=38,86 oC da tduR=356,60 oC Sesabamisad; liTonebTan SeerTebisas warmoqmnis 

amalgamebs, bunebaSi gvxvdeba mineralebis saxiT, romelTagan mniSvnelova-

nia singuri HgS; misi JangviTi gamowviT iReben sawarmoo mniSvnelobis v., 

romelic farTod gamoiyeneba qimiur mrewvelobaSi, rogorc kaTodi tute-

ebisa da qloris miRebisas da rogorc katalizatori organul sinTezSi. 

v. farTod gamoiyeneba, agreTve, eleqtroteqnikur, sinaTleteqnikur da xel-

sawyoTa mSeneblobaSi, aseve rogorc Seucvleli nivTiereba akumulatore-

bis, gammarTvelebis, kvarcis da sxva saxis naTurebisa da sxva warmoebeb-

Si. v. iyeneben, agreTve, kosmetikur da samedicino saqmeSi (ix. amalgamacia). 

vercxliswylis svetis milimetri 

wnevis sistemis gareSe erTeuli. misi aRniSvnaa mm vwy. sv.; 1 mm vwy. sv.  

aris 133,322 pa. 

vercxl-konstantanis Termowyvili 

vercxlisa da Senadnob konstantanisgan Sedgenili Termowyvili, Ter-

moelementi, romelic gamoiyeneba temperturis gasazomad (ix. Termowyvili). 

vercxlis kriala 

igivea, rac argentiti _ vercxlis erT-erTi, movercxlisfero TeTri 

feris minerali (Ag2S _ vercxlis sulfidi).  misi simkvrivea 10500±500 kg/m3. 
mineralogiuri skaliT misi sisalea 2,5-3. 

veqtori 

laTinuri warmoSobis sityvaa da niSnavs matarebels. v. raime mimar-

Tulebis monakveTia. v. aRniSnaven Semdegi simboloTi AB
uuur

, sadac A aris v. 
dasawyisi, xolo B – bolo wertili _ dasasruli. v. daxmarebiT gamoxa-

taven raime sxeulis gadaadgilebas, siCqares, aCqarebas, Zalas, Zalis mo-

ments da sxva fizikur sidideebs, romelTa mniSvnelobebi ganisazRvreba 

sididiTac da mimarTulebiTac. 
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viaduki 

qvisagan, rkinabetonisagan an liTonisagan agebuli xidis tipis sat-

ransporto nageboba. ageben gzis gadasakveTad Rrma xevebze, xeobebSi sa-

dac miwayrilis mowyoba ar aris ekonomikurad an teqnikurad mizanSewoni-

li. 

vibracia 

rTuli xasiaTis perioduli rxevebi. samTo saqmeSi vibracia ZiriTa-

dad gamowveulia momngrevi CaquCebis, xelis pnevmat(ik)uri saburRi 

manqanebis muSaobiT. adamianis janmrTelobisaTvis mavned iTvleba 

vibracia, romlis rxevebis sixSire aRemateba 30 hc-s. 

vibratori 

1. meqanikuri v. aris meqanikuri rxevebis misaRebi mowyobiloba, rome-

lic gamoiyeneba rogorc damoukideblad, ise savibracio manqanis erT-erT 

kvanZad. v. ZiriTadi daniSnulebaa masalebis gamkvriveba-SemWidroveba, grun-

tis datkepna da sxv. v. farTod iyeneben metalurgiul warmoebaSi sxmule-

bis gamosabertyad, zodebis kristalizaciis dasaCqareblad, sxmulis wvril-

marcvlovani struqturis misaRebad da sxmulSi Cajdomis sicarielis Se-

samcireblad. gavrcelebulia centridanuli v. Serwymuli eleqtroZraviT. 

2. eleqtruli v. aris liTonuri gamtaris monakveTi an Rero, romelic 

eleqtromagnituri rxevebis amgznebia. e. v. iyeneben rogorc martivi ante-

nis Semcvlels an rTuli antenis nawils. 

vibracia 

meqanikuri rxevebi. ganarCeven sasargeblo da mavne v. sasargeblo v. 

iyeneben sxvadasxva nivTierebisa  da masalis gasamkvriveblad. mavne v. war-

moiqmneba manqanebisa da transportis moZraobisas, SeiZleba gamoiwvios ma-

Ti rRveva, adamianebis gadaRla da daavadeba. amitom cdiloben vibroizo-

laciiT drekadi masalebis an zambariani amortizatorebis gamoyenebiT 

mavne v. Semcirebas. 

vibraciuli amwe  

muSaobis principi vibraciuli transportirebis analogiuria. amas-

Tan awevis kuTxe Seesabameba xraxnuli tvirTgadamtani organos daxvevis 

asvlis kuTxes. 

vibraciuli bunkeri  

bunkeri vibratoriT, webovani, teniani da Znelad gamosaSvebi fxvie-

ri masalebisTvis.  

vibraciuli dozatori  

mowyobiloba yvela saxis fxvieri masalebis zusti dozirebisa da 

awonisaTvis. 

vibraciuli konveieri 

satransporto mowyobiloba, romlis moqmedebis principi dafuZnebu-

lia muSa tvirTgadamtani organos rxeviT moZraobaze. 

vibraciuli mamkvrivebeli  

manqana, sxvadasxva saxis fxvieri (qviSa, xreSi, qviSa-xreSiani minare-

vi da a. S.) gzis safaris gamkvrivebisTvis. 
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vibraciuli mkvebavi  

danadgari samTo masebis gadatvirTvisa da klasifikaciisTvis gadam-

tvirTav kompleqsebSi karierebze nakadur da ciklur-nakadur teqnologi-

ebSi. 

vibraciuli samsxvrevela  

mowyobiloba meqanikuri (vibraciuli) zemoqmedebisTvis myar masaleb-

ze maTi damsxvrevis mizniT. gamoiyeneba samTo, samSeneblo da sxva masale-

bis gamdidrebisa da gadamuSavebisTvis. 

vibraciuli saceri 

vibraciulZraviani manqana fxvieri masalebis daxarisxebisTvis maTi 

sacerze gacris gziT. misi moqmedebis principi simZimis Zalisa da vibra-

ciis movlenebzea dafuZnebuli. 

vibraciuli transportiori _ ixileT vibraciuli konveieri. 

vibraciuli tumbo 

mowyobiloba, romelsac aqvs vibraciuli tipis amZravi da muSa orga-

no, siTxeebis (maT Soris agresiuli da meqanikuri minarevebiT) amoRebisa 

da transportirebisaTvis. 

vibraciuli fila 

gamoiyeneba xreSis, sila-xreSiani zedapiris gamkvrivebisTvis sagzao- 

-samSeneblo samuSaoebis Sesrulebis dros. 

vibraciuli Camflobi 

qviSian da Tixovan gruntebSi rkinabetonis milebisa da RerZuli 

elementebis Casaflobi manqana. 

vibraciuli wisqvili  

manqana myife fxvnilisebri masalebis wminda daqucmacebisTvis 

dartymiTi zemoqmedebis da cveTis Sedegad. 

vibraciuli xvimiri _ ixileT vibraciuli bunkeri. 

vibrorkaluri daduReba 

vibrorkaluri daduRebisas daduRebas axorcieleben specialuri 

Tavis saSualebiT, romelic uzrunvelyofs saeleqtrodo mavTulis 

miwodebasa da vibracias. eleqtrodis vibracia aiolebs rkalis agznebas 

da amaRlebs procesis stabilurobas. daduRebisas eleqtruli 

ganmuxtvebi monacvleobs mokle SerTvebTan. daduRebisa da rkalis areSi 

miewodeba tute emulsia, romelic icavs liTons haeris zemoqmedebisagan 

da acivebs mas, ris Sedegadac mcirdeba Termuli gavlenis are, SeduRebis 

deformaciebi da izrdeba daduRebuli Sris sisale. 

vibrosatkepni  

eleqtrovibroinstrumenti gruntis datkepnisTvis mcire moculobis 

miwis samuSaoebis Sesrulebis dros. 

vibrosaceri _ ixileT vibraciuli saceri. 

vibrocxavi 

cxavi brtyeli horizontaluri sacriT, romelic rxeviT moZraobas 

maRali sixSiriTa da mcire amplitudiT ganicdis. 
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vibrowisqvili 

wisqvili, romelSic dasafqvavi burTulebis moZraoba  korpusis 

vibraciis moqmedebiTaa ganpirobebuli. viwro w. farTod gamoiyeneba 

cecxlgamZle masalebis warmoebaSi. 

vidmanSteturi struqtura 

1. rkina-nikeliani meteoritebis Seswavlisas pirvelad aRmoaCina itali-

aSi 1804 wels ingliselma mecnierma uliam (gulielmo) tomsonma (1760-1806 ww.) 

da misgan damoukideblad _ 1808 wels avstrielma mecnierma aloiz fon vid-

manStetenma (1754-1849 ww.), romlis sapativsacemod daarqves am struqturas 

saxeli. es struqtura geometriulad swori elementebis, firfitebis an 

nemsebri marcvlebsSiga ganlagebiT xasiaTdeba. v. s. warmoiqmneba Senadno-

bebis gadaxurebis an glinvisas deformaciis xarisxis gadametebis Sedegad. 

2. foladis feritul-perlituri struqtura feritis nemsisebri for-

miT. vidmanSteturi struqtura SeiniSneba, rogorc wesi, foladis didi ga-

daxurebis SemTxvevaSi da masTan dakavSirebuli msxvilmarcvlovnebisas 

sxmuli foladSi da cxeli damuSavebisas Zlier gadaxurebul nakeTobeb-

Si. vidmanSteturi struqtura damaxasiaTebelia SenaduRi nakeris im ubnebi-

sTvis, sadac naxSirbadiani da mcired legirebuli foladebis SenaduRi 

SeerTebis Termuli gavlenis zona gadaxurebulia. 

vidop-procesi 

qrommanganumiani foladebis fxvnilebis naxSirbadiT ganJangvis pro-

cesi, romelsac axorcieleben masalebis meqanikuri Tvisebebis gasaumjo-

beseblad. 

vivianiti 

TeTri an lurji feris minerali. fosformJava rkinis kristalhid-

rati, gamoiyeneba lurji saRebavis dasamzadeblad. 

vikaloi 

1940 wels inglisSi gamogonebuli vanadium-rkina-kobaltis magnitur-

sali (magniturxisti) deformirebadi Senadnobi inglisuri dasaxelebiT 

`Vanadium-Iron-Cobalt Alloy~ (qarTulad _ `vanadium-rkina-kobaltis Senadnobi~) 

da inglisurive sityvebis pirobiTi SemoklebiT _ abreviaturiT `VIKAlloy~, 
romelic Seicavs 50-54 % kobalts (Co), 3-14 % vanadiums (V), danarCens _ rki-
nas (Fe) an damatebiT _ 8,5 %-mde qroms (Cr), 10,5 %-mde nikels (Ni); danar-
Cens – rkinas (Fe).  

v. gamoirCeva uaRresad maRali magnituri TvisebebiT, gamoiyeneba Zlie-

ri magnitebis dasamzadeblad. kobaltis deficiturobam gamoiwvia v. gamoye-

nebis Semcireba da misi Semcvlelebis – Fe-Ni-Al Senadnobebis gavrceleba. 

vikersis meTodi 

foladebis an Senadnobebis sisalis gazomis meTodi, romelsac axor-

cieleben gamosacdeli nakeTobis zedapirze mopirdapire waxnagebs Soris 

wverosTan 136o
-iani kuTxis mqone wesieri oTxkuTxa (kvadratulfuZiani) pi-

ramidis formis almasis bunikis (indentoris) nimuSis zedapirisadmi per-

pendikularuli CawnexiT, ris Semdegac zomaven kvadratuli anabeWdis ori-

ve diagonals, gamoiangariSeben maT saSualo mniSvnelobas da am ukanas-

knelis gamoyenebiT _ anabeWdis gverdiT pireuls (gverdiTi waxnagebis far-

Tobebis jams), Semdeg ki _ sisalis mniSvnelobas datvirTvis SefardebT 

gverdiT pireulTan. bunikis Camwnexi datvirTvis mniSvneloba masalis si-
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salis mixedviT icvleba 49,03-dan 980,7 n-mde (5,0-100,0 kgZ-mde). sisale aRi-

niSneba HV simbolos gverdiT miwerili ricxviT, romelic gviCvenebs zemo-

aRniSnuli Sefardebis mniSvnelobas mag., HV 650. aq H aRniSnavs sisales, 

xolo _ vikersis meTods. sisalis gansazRvra diagonalebis saSualo mniS-

vnelobis mixedviT ufro iolad xorcieldeba specialuri cxrilebidan 

(ixileT ruseTis ГОСТ Р ИСО 6507-2009 an sxva qveynebisa Tu saerTaSoriso 

organizaciebis standartebi, magaliTad, ISO 6507- 4:2018). 

vilemiti 

TuTiis madani, minerali, Sedgeniloba ganisazRvreba Zn2(SiO4) formu-
liT. 

vi-procesi 

Txevadi foladis rafinirebis vakuum-inJeqciuri meTodi, romelsac 

cirkulaciuri vakuumirebis pirobebSi cicxvSi liTonis gaqreviT fxvni-

lovani modifikatorebiT axorcieleben. 

vinilacetati 

CH3COOCHCH2 _ ZmarmJavas vinilis eTeri. ufero siTxe, advilad po-

limerizdeba minisebri fxvnilis warmoqmniT. gamoiyeneba hidrosaizolacio 

danafarebis dasamzadeblad.  

viskerizacia 

liTonebis – foladebisa da Senadnobebis mimarTuli kristalizaci-

is Sedegad `ulvaSebis~ miRebis procesi. `ulvaSebi~ zodebis grZiv kveTSi 

gogirdis da sxva araliTonuri CanarTebis likvatebis ganlagebis adgilia. 

viskozimetri 

siblantis gasazomi xelsawyo. konstruqciisa da moqmedebis principis 

mixedviT arsebobs kapilaruli, burTulovani, rotaciuli da ultrabge-

riTi v. 

v. kapilaruli 

siTxis siblantes zomaven mcire diametris milakebSi gavlisas misi 

gansazRvruli raodenobis gamodinebis drois mixedviT; 

v. burTulovani 

siTxis siblantes zomaven gansazRvrul manZilze masSi burTulis 

gadaadgilebis drois mixedviT; 

v. rotaciuli 

ori nawilisagan Sedgenil sxeuls Soris arsebul RreCoSi moTavse-

buli gamosacdeli siTxis siblantis gazomva xorcieldeba Sedgenili sxe-

ulis erTi nawilis Semobrunebis kuTxis an brunvis momentis gansazRvris 

mixedviT. 

v. ultrabgeriTi 

siblantes zomaven gamosacdel siTxeSi moTavsebuli magnitstriqci-

uli masalis rxevebis Senelebis siCqaris mixedviT. 

v. lokokinasmagvari milakovani 

am viskozimetriT zomaven metalurgiuli widebis siblantes am xel-

sawyoSi widis nakadis gadaadgilebis sigrZis mixedviT. 

vitaliumi 

mxurvalmtkice Senadnobi kobaltis fuZeze, Seicavs qroms, nikels, 

molibdens da sxv. elementebs; misi esqploatacia warmoebs 900-1000oC pi-
robebSi. v. gamoiyeneba airturbinebis niCbebis (frTebis) dasamzadeblad 
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(25-35 % Cr; 4-6 % Mo; 1,5-3,5 % N). 

viteriti 

minerali, naxSirmJava bariumi. ufero an moyviTalo kristaluri niv-

Tiereba, gamoiyeneba rogorc bariumisa da misi marilebis misaRebi nedle-

uli – madani. 

 vitreni 

 naxSirebis brWviala Semadgeneli nawili koloiduri masis niJarebi-

ani texiT, romelsac mcenareuli struqtura dakarguli aqvs.  

 volastoniti 

minerali Ca3(Si3O9) formuliT, cecxlgamZle saizolacio masalebis 

nedleuls warmoadgens. 

viustiti 

[wustite] rkinis qveJangs saxelwodeba miRebuli aqvs germaneli pro-

fesoris viustis sapativsacemod, romelmac Seiswavla am fazis Tvisebebi. 

v. rkinis monooqsidia waxnagdacentrebuli kuburi gisosiT, icvlis for-

mulas FeO-dan F0,83O-mde. Savi kristalebi simkvriviT 5,8 g/sm3; tRn = 1374 oC. 
warmoqmnil myar xsnarebs MgO, CaO da MnO-Tan. magnetitis da viustitis 

amrekli Tvisebebi erTnairia, amitomaa gaZnelebuli maTi garCeva polire-

bul xexebze. Tumca, gajerebuli spirtiani sxnaris zemoqmedebiT viusti-

tis xexi Savdeba, maSin, roca magnetiti ar reagirebs xsnarTan. viustitis 

bunebrivi analogia iociti – Zalze iSviaTi minerali. 

vod-procesi /VOD-Vacuum Oxygen Decarburization process]  
Rumelgare vakuumur-Jangbaduri gaunaxSirbadoebis procesi vakuumur 

kameraSi moTavsebul saCamosxmo cicxvSi Jangbadis 

zevidan da argonis qvevidan SeqreviT. Jangbadis Seq-

revas iwyeben, rodesac kameraSi wneva gaxdeba 25 kpa, 

Semdeg wneva kameraSi mcirdeba ~4 kpa-mde. widawar-
momqmnelebisa da malegirebeli elementebis miwo-

debis Semdeg nadnobSi isev Seaqreven argons maRa-

li (1,5 l/wT.t) intensiurobiT naklebi (~63 pa-mde) 
wnevis dros, riTac naxSirbadis Semcveloba am 

procesiT dahyavT ≤0,04 %-mde. 

vodk-procesi 

(VODC-Vacuum Oxygen Decarburization Converter process) legirebuli 

foladis vakuumur-Jangbaduri gaunaxSirbadoebis procesi hermetulsaxu-

ravian specialur konverterSi JangbadiT zevidan da argoniT qvevidan gaq-

reviT. es procesi vod-procesisagan ufro intensiuri gaunaxSirbadoebiT 

gamoirCeva. 

volokniti 

plastmasa, bambis boWkosa da Termoreaqtiuli SemakavSireblis fu-

vod-procesis danadgaris sqema 

1. Txevadfoladiani cicxvi; 2. feroSenadnobebiani

xvimiri (bunkeri); 3. Jangbadis qSini; 4. sinjis asaRe-

bi mowyobiloba; 5. vakuum-gamtari; 6. argonis Sesaq-

revi mowyobiloba. 
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Zeze, mag., fenolformaldehidis fisi. gamoiyeneba matylis milisebis, sam-

Seneblo panelebis, sakisrebis sadebis, aparatebis korpusebisa da saxura-

vebis warmoebaSi da sxv. 

 volomiti 

 kobaltis, volframis, nikelis, qromisa da rkinis karbidebis Senad-

nobi, gamoirCeva maRali sisaliT, simtkiciT da ZneldnobadobiT, gamoiye-

neba sali liTonebis gasaCarxad, agreTve gasaburRad da adidvis teqnolo-

giaSi. 

 voltaJi 

 eleqtrodenis potencialebis sxvaoba (eleqtrodenis daZabulobis 

xarisxi), ganekuTvneba eleqtroqselis gareSe wreds da ganisazRvreba 

voltebSi. 

volti 

italieli fizikosis voltas gvaris mixedviT (1745-1827) erTeulebis 

saerTaSoriso sistemis eleqtroZabvis erTeuli. aRiniSneba `v~-Ti. 

1 v tolia eleqtrowredis gansazRvrul monakveTze arsebuli Zabvi-

sa, rodesac am ubanze gadis 1 a Zalis deni da ixarjeba 1 vt simZlavre 

eleqtroenergiisa (ix. amperi da vati). 

voltmetri 

mudmivi da cvldi denis eleqtrowredSi eleqtromamoZravebeli Zalis 

an Zabvis gamzomi xelsawyo, romelsac wredSi datvirTvis an eleqtroen-

ergiis wyaros paralelurad rTaven. 

v. skalas agraduireben mkv (mikrovoltebSi _ 10-6 v.), mv (milivolteb-

Si 10-3 v.), v. (voltebsa) da kv (kilovoltebSi _ 103 v.). gazomvis sazRvre-

bis gafarToebis mizniT iyeneben damatebiT rezistorebs, Zabvis gamzom 

transformtorebsa da damyofebs. 

ganasxvaveben analogur da cifrul v.  

pirveli saxeobis xelawyoebSi gamoiyeneba isris an sinaTlis maCve-

neblebi, xolo meoreSi _ ricxobrivi. 

 mudmivi denis wredebSi iyeneben magnitureleqtrul v., xolo cvla-

di denis wredebSi - eleqtromagnitur v. (ZiriTadad eleqtrosadgurebis 

gamanawilebel dafebze sawarmoebis eleqtromeurneobaSi). farTod iyene-

ben agreTve eleqtrogammarTvel Termoeleqtrul da eleqtronul v. gam-

marTvel v. gamoiyeneba dabali sixSiris denis diapazonSi, xolo eleq-

tronuli v. – maRali sixSireebisas. 

 1 kv-ze maRali Zabvis gasazomad iyeneben eleqtrostatikur v. 

voltas rkali 

rkaluri ganmuxtvis erT-erTi saxeoba _ mkveTri naTebis plazmuri zo-

li. eleqtrodebis horizontaluri ganlagebisas is cxeli airebis moqmede-

bis Sedegad rkalis formas iRebs. v. r. warmoiqmneba nebismier airSi 1 at 

an meti wnevis pirobebSi. plazmis temperatura rkalis centralur nawil-

Si Cveulebrivi wnevisas aRwevs 5000K, xolo ufro maRali wnevisa da de-

nis Zalis dros aris 12000 K. Tu rkals airis Zlier nakads davuberavT, mi-

si temperatura 50000 K-mde gaizrdeba. v. r. denis Zalis gazrda iwvevs el-

eqtrodebs Soris Zabvis Semcirebas. v. r. gamoiyeneba eleqtrometalurgi-

ul RumlebSi maRali sisufTavis da Zneldnobadi foladebis misaRebad, 

agreTve eleqtroSeduRebaSi. 
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volumometri 

fxnilovani masalebis nayaris simkrivis ganmsazRvreli xelsawyo. mi-

si moqmedebis principi dafuZnebulia fxvnilis masis zust gansazRvraze, 

romelic srulad Seavsebs sazom moculobas. 

volumometria 

fxvnilebis nayaris simkvrivis gansazRvris meTodi. 

volframi  

v. movercxlisfro TeTri brWyviala liTonia, romlesac muqi-ruxi 

fxvnilis saxiT iReben. v. mdgradi _ neitraluria Jangbadis, mJavebisa da 

tuteebis mimarT. v. laTinuri saxelwodeba _ tungsten mZime qvas niSnavs. es 
saxeli volframs Svedma qimikosma da mineralogma mecnierma aqsel fre-

derik kronstedma uwoda, romelmac pirvelma Seiswavla kalciumis vol-

framatis (CaWO4) Semcveli minerali Seeliti da am mineralidan volfram-

mJava, rkinis volframati da manganumis volframati miiRo. aseve Svedma 

praqtikosma qimikosma da farmacevtma, karl vilhelm Seelem, romelic ga-

moCenili miRwevebisaTvis qimiis dargSi SvedeTis samefo akademiam umaR-

lesi ganaTlebis uqonlobis miuxedavad airCia namdvil wevrad 1775 wels, 

mineral Seelitze azotmJavis zemoqmedebiT 1781 wels miiRo volframis 

zeJangi (samJangi, trioqsidi, WO3). igive naerTi minerali volframitidan 

1783 wels espanelma qimikosebma, Zmebma fausto da xuan xose eluiarebma mi-

iRes, xolo xis naxSiriT volframis zeJangis aRdgeniT liTonuri vol-

frami aRmoaCines. v. atomuri masaa 183,85, rigiTi nomeri _ 74. birTvul izo-

merebTan erTad v. izotopebis ricxvia _ 29. 

nuklidi atomuri 

masa 

gavrceleba 

bunebaSi 

naxevrad daSlis 

periodi 

gamoyeneba 

180W 179, 946701 0,12 stabiluria  
182W 181, 948202 26,3 stabiluria  
183W 182, 950220 14,28 stabiluria bmr 
184W 183, 950928 30,7 stabiluria  
185W 184, 953416 0 74,8 dRe niSnuli 
186W 185, 954357 28,6 stabiluria  
187W 186, 957153 0 23,9 sT niSnuli 

v. ZiriTadi izotopebi 

bunebrivi v. izotopebidan yvelaze gavrcelebulia 
184W(30,7%) da 

186W(28,6%). maRali energiis protonebiT tantalis dasxivebiT 
181Ta(pxn) 

reaqciis mixedviT miiReba sxvadasxva izotopi, romelTa atomebi 173-dan 

179-mde icvleba, xolo volframis dasxivebisas ufro mZime izotopebi _ 

A=183m, 185(t1/2 73,2 dRe; β-), 185m, 187(t1/2   24sT; β-) da 188(t1/2  69,5 dRe; β-) miiReba. 
rogorc cxrilidan Cans, 181, 185 da 187 izotopebi niSnuli atomebis 

saxiT gamoiyeneba. bolo ori izotopi fTalocianinur kompleqsSi sci-

lard-Calmersis efeqtis maRali kuTri aqtiurobiT SeiZleba iqnes miRebu-

li. 
181W zRvruli dasaSvebi norma wyalSi aris 9·10-2 mkkiuri/ml, xolo ha-

erSi _ ·10-6
 mkkiuri/sm3, adamianisaTvis 7 mkkiuria. 

bunebrivi volframi SeiZleba danawevrdes (daiyos) maRali energiis 

nawilakebis deitronebis moqmedebiT, romelTa energia 280 mgev-ia. 
181W da 

185W aRmoCenilia birTvuli afeTqebebis produqtebSi. 
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v. qimiuri Tvisebebi 

v. eleqtronuli struqturaa: n=1, 2, 9. 1s22s22p63s23p63d104s24p64f145s25p65d46s2  
K-, L-, M- da N- garsebi Sevsebulia. 

amrigad, v. perioduli sistemis VI jgufis Tanauri qvejgufis garda-

mavali elementia, romlis valentoba II-dan VI-mde icvleba. maTgan ukanas-

kneli yvelaze mdgradia. eqvsvalentiani volframi WF6, WCl6, WBr6, WO3,  da 
sxva martiv da kompleqsur volframatebs warmoqmnis. W(VI)-is ganmasxvave-
beli Tviseba, iseve, rogorc Mo(VI) da V(V)-isa, heteropol da izopolmJa-

vebis warmoqmnaa saerTo formuliT HsRm(R'On)P, sadac R'=V, Mo an W da 
R=P, Si, B, AS, V, Mo an W. es mJavebi da maTi marilebic aramdgradia tute 

garemoSi, kargad ixsneba wyalSi da Zlier hidratirebulia kristalur 

mdgomareobaSi  

am martivi SenaerTebis garda ufro dabali valentobis volframi 

warmoqmnis kompleqsur oqsiqloridebs, rogoricaa: Me2(WVOCl5) da 

Me(WVOCl4), Me4[WIV(CN)8 da Me3(W2
IIICl9) tipis kompleqsebs, warmoebulebs _ 

W6
IICl12, karbonils _ W(CO)6, (IV)oqsids an dioqsids _ WO2,  volframis 

sulfidebs  WS2 da WS3, sustxsnad iodidebs _ WI2 da WI4, karbidebs _ WC 
tdn.= 29000C da W2C tdn.=2750 oC , romlebic gansakuTrebuli sisaliT gamo-

irCeva, rac axlosaa almasis sisalesTan. tutovani volframatebis da-

muSavebisas wyalbadiT an eleqtroqimiuri aRdgeniT iReben. volframi bu-

nebaSi gxvdeba volframitis (Fe, MnWO4) da Seelitis (CaWO4) mineralebis 

saxiT, romlebic volframmJavas marilebia. manganumis mcire raodenobiT 

Semcveli mineralis gadamuSavebiT liTonis Senadnobs ferovolframs 

iReben, romelSic volframis Semcveloba 50-80% farglebSia. v., WO3-is 
aRdgeniT wyalbadiT, naxSirbadiT an aluminoTermuli procesis gamoyene-

biT iReben. Zlier wminda saxiT volframi miiReba WCl6-is Termuli daS-

liT. v. kuburi moculobiT dacentrebuli ori modifikaciis mesriT kris-

taldeba α-W-iT, romelic mdgradi formaa da gansakuTrebul pirobebSi β-
W-iT miiReba. 

v. fizikuri Tvisebebi 

liTonuri v. simkvrivea 19300 kg/m3, (Txevad mdgomareobaSi _ dnobis 

temperaturaze) 17700 kg/m3. 

v. Tbogamtarobaa 174 vt/(m.K) 300K-ze, wrfivi gafarToebis temperatu-

ruli koeficienti _ 4,59.10-6K-1. 

v. dnobis temperaturaa 3680±20K (3427 oC), xolo duRilisa _ 5930K 

(5677 oC). liTonebs Soris v. yvelaze Zneldnobadia. rogorc zemoT aRvniS-

neT, v. haerisa da wylis mimarT mdgradia da misi daJangva mxolod gavar-

varebiTaa SesaZlebeli. is mdgradia Tezafis mimarTac, magram azotmJavasa 

da ftorwyalbadmJavas narevSi ixsneba. 

v. gamoyeneba 

v. metalurgiaSi farTod gamoyenebuli malegirebeli elementia spe-

cialuri daniSnulebis foladebis dasamzadeblad. v. Semcveli sali Se-

nadnobebi: `pobediti~, `vidia~, `staliniti~ da sxv. farTod gamoiyeneba sa-

iaraRo swrafmWreli foladebisa da Senadnobebis dasamzadeblad. aseTi 

Senadnobebi maRali temperaturis pirobebSi inarCuneben sisales da sasur-

vel meqanikur Tvisebebs. amitomaa, rom metalurgiul mrewvelobaSi gamo-

yenebuli 80 %-ze meti v. xmardeba saiaraRo foladebis damzadebas. wminda 

v. mavTuls farTod iyeneben naTurebSi varvarebis elementad, rac maRali 

temperaturis pirobebSi kaSkaSa sinaTles iZleva. mas iyeneben aseve eleq-
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trowinaRobebad, anodebsa da geiger-miuleris mricxvelebSi. 

v. Semcveloba bunebaSi 

v. Semcveloba adamianis organizmSi aseTia:  

kunTovan qsovilSi Semcvelobis Sesaxeb monacemebi ar moipoveba;   

Zvlovan qsovilSi _ 0,25.10-7 %,  

sisxlSi 0,001 mg/l. 

sakvebTan erTad yoveldRiurad miiReba _ 0,001 _ 0,015 mg. 

toqsikuri dozis Sesaxeb monacemebi ar arsebobs; 

letaruli dozaa >30 mg (virTagvebisTvis); 

v. gavrceleba miwis qerqSi: 9,2·10-9 %; maragia 1,5·106
 t. 

volframatebi  

volframmJavas volframis Jangeulis marilebis (xH2O·yWO3) mineral-

Ta jgufi, romlebsac volframis mosapovebel nedleulad iyeneben. 

volframireba  

1. liTonuri da araliTonuri  nakeTobebis zedapirebis volframiT 

dafarva; 

2. liTonis nakeTobaTa zedapiris volframiT gajereba qimiur-Termu-

li damuSavebiT xdeba. 

volframiti  

rkinis da manganumis volframiti, minerali F(Fe, Mn,) WO4 formuliT. 

Seicavs 74-76 % WO3-s. Savi, muqi ruxi an moyviTalo-mowiTalo yavisferi 

minerali, sisale mineralogiuri skalis mixedviT 5-5,5-ia, simkvrive – 7100-
7600 kg/m3. v. volframis erT-erTi ZiriTadi madnuri mineralia. 

volframis eleqtrodiT argonrkaluri SeduReba 

rkaluri SeduReba volframis eleqtrodis gamoyenebiT da gare dam-

cavad rkalis zonaSi Seberili argoniT. volframis eleqtrodiT argonrka-

luri SeduReba SeiZleba iyos xeliT, avtomaturi an naxevrad avtomaturi, 

romelic Sesabamisad, sruldeba avtomatebsa da naxevrad avtomatebze. Se-

saZlebelia muSaoba misarTi mavTuliT an mis gareSe, aseve SeiZleba argo-

nis Secvla sxva inertuli airiT (mag., heliumiT). 

volframis fuZeze damzadebuli Senadnobebi 

v. S. Seicavs molibdens, qroms, vanadiums reniums, spilenZs, nikels, 

vercxls, oqsidebs da karbidebs (ThO2, TaC, NbC, ZrC) da sxva SenaerTebs. v. 

S. gamoirCeva dnobis maRali temperaturiT, drekadobis didi moduliT, 

Termuli gafarToebis mcire koeficientiT, dabali plastikurobiT oTa-

xis temperaturaze, agreTve, Cveulebriv temperaturaze daJangvisadmi sus-

ti winaaRmdegobiT. v. S. miRebis ZiriTadi meTodia fxvnilTa metalurgia, 

zogjer maT misaRebad vakuum-rkalur da eleqtronul-sxivur Rumlebs iye-

neben. v. S. gamoiyeneba birTvul energetkaSi, kosmonavtikaSi, eleqtroteq-

nikaSi, eleqtronikaSi da sxv. 

vof-procesi 

foladis cirkulaciuri vakuumirebis meTodi, iTvaliswinebs vakuum-

ur kameraSi mdnobis (flusis) Setanas da Jangbadis nakadiT liTonis gaq-

revas. Jangbadi, vakuumur kameraSi arsebuli liTonis doneze ufro qvevi-

dan miewodeba. gamoiyeneba `nipon kokanis~ firmis qarxanaSi (nagoia, iapo-

nia) vakuumkameraSi widismagvari narevis 50% CaO + 50% Al2O3-is SetaniT. 
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vof-procesi (WF-Wire Feed-Process) aseve ewodeba foladis ganJangvis 

processi traib-aparatis gamoyenebiT, romliTac fxvnilgula mavTuliT 

nadnobSi ganmJangavi narevi SeaqvT. 

V-sebri nakeri 

V-sebri gamoyvaniT Sesrulebuli pirapira nakeri. 

vudis Senadnobi 

ingliseli  gamomgoneblis vudis gvaris mixedviT – advildnobadi 

Senadnobi bismuTis fuZeze 68 oC dnobis temperaturiT, Seicavs 50 % bis-

muTs, 25 % tyvias, 12,5 % kalas da 12,5 % kadmiums., gamoiyeneba xanZarsawi-

naRmdego sasignalo mowyobilobaSi, samsxmelo modelebis dasamzadeblad, 

mikroxexebis (mikroSalifebis) dasamagreblad – Casasxmelad da sxv. 

vulkaniti 

diatomitis, asbestisa da kirisagan damzadebuli Tbosaizolacio ma-

sala, filebisa da segmentebis saxiT, gamoiyeneba 600 oC-mde temperaturis 
mqone milgayvanilobebisa da sxvadasxva mowyobilobis zedapiris saizola-

ciod. v. masalebs damzadebis procesSi avtoklavur damuSavebas utareben. 

vulfeniti 

molibdenis Secveli tyviis madani – mowiTalo feris minerali. 

 

 

 

z 
 

zadi 

liTonproduqciis an sawyisi (nedli) sakazme masalebis raime saxis 

defeqti, dazianeba, romlis gamosworeba umetes SemTxvevaSi SesaZlebelia 

specialuri damuSavebiT (meqanikuri an Termuli). z. romlis gamosworeba 

SeuZlebelia, iwvevs liTonproduqciis saboloo wuns, rac metalurgiu-

li qarxnebis warmoebis fulad gamosaxulebaSi seriozuli danakargia. 

zambara  

manqanis an meqanizmis detali, romlis daniSnulebaa energiis dagro-

veba, datvirTvis moqmedebiT misi drekadi deformaciis Sedegad datvir-

Tvis SewyvetisTanave z. gascems dagrovil energias da sawyis formas ibru-

nebs. z. gamoiyeneba dartymis energiis Sesarbileblad, vibroizolirebi-

saTvis, meqanizmebis moZraobaSi mosayvanad da sxv. z. amzadeben xveuli, 

xraxnuli, spiraluri, prizmuli, konusuri, cilindruli da sxva konstruq-

ciuli formebiT. datvirTvis saxeobis mixedviT ganarCeven gaWimvis, Sekum-

Svis, grexis, Runvis da sxva z. 

zarbazani 

1. hidravlikuri an eleqtroamZraviT aRWurvili cecxlgamZle masis 

gamoyenebiT Tujis gamosaSvebi xvrelis Camketi manqana;  

2. z. eleqtronuli _ eleqtronul-sxivur RumelSi eleqtronebis ko-

nis misaRebi mowyobiloba; eleqtronebis kona gasadnob masalasTan Sexe-

bisas didi raodenobiT siTbos gamoyofs, riTac mimdinareobs dnobis pro-
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cesi; 

3. eleqtronuli mikroskopis Semadgeneli nawili, romelic eleqtro-

nebis konas gamosakvlev obieqtze mimarTavs (z. sulxan-sabas mixedviT: 

`didi Tofi~ qvemexi hqvia qarTulad). 

zarxufi  

saxuravi sxvadasxa masalis WurWlisaTvis, moqmed aparatSi hermetu-

lobis Sesaqmnelad raime nivTierebis gamosaxdeli danadgaris garemosgan 

izolirebis mizniT iyeneben. mag., z. daxuruli da izolirebuli wylis ga-

mosaxdeli kubi, spirtis gamosaxdeli qvabi _ aparati da sxv. 

zegamtari 

nivTiereba, romlis eleqtrowinaRoba gansazvrul kritikul tempera-

turaze (Tkr) qvemoT nulamde ecema, e. i. SeimCneva zegamtaroba. magnituri 

TvisebebiT z. iyofა  or jgufad:  

z. I gvaris, romlisTvisac magnituri velis SeRwevadoba cilindrul 

zegamtarSi orientirebuli velis gaswvriv naxtomiT xdeba eleqtrowina-

Robis warmoqmnasTan erTad; 

z. II gvaris, romlebisTvisac magnituri velis SeRwevadoba, analogi-

ur pirobebSi, iwyeba eleqtrowinaRobis warmoqmnamde. 

zegamtaroba 

mravali masalis mdgomareoba, romelSic gadasvla xasiaTdeba imiT, 

rom raRac temperaturamde gacivebisas, romelsac kritikul temeraturas 

(Tkr) uwodeben, maTi eleqtrowinaRoba naxtomisebrad mcirdeba nulamde, 

rac damaxasiaTebelia mocemuli masalisaTvis. 

pirveli zegamtari Seqmna 1911 w. holandielma fizikosma heike kamer-

ling-onesma, man vercxliswylis el. winaRobis gazomvisas aRmoaCina, rom 

Tkr=4,15K-ze naxtomisebrad (myisierad) iklebs da am temperaturis qvemoT 

nuli xdeba. sakmaod mZlavri magnituri veli arRvevs zegamtarul mdgomare-

obas da iwvevs zegamtarobidan normalurSi gadasvlas, romelsac uwode-

ben kritikul magnitur vels (Hkr.). kritikuli magnituri velis sidide 

izrdeba temperaturis SemcirebiT. z. axasiaTebs ∴30-mde liTons, mraval 

intermetalur, organul da araorganul naerTs. zegamtarebis kritikuli 

temperatura aRmoCenil iqna 1968 wlamde da iyo ≤25K. 1968 wels avstrieli 

fizikosebis g. bednorcis da k. miuleris mier aRmoCenili iqna zegamtare-

bi spilenZis rTuli oqsidebis fuZeze da maTi Semdgomi kvlevebis Sedegad 

SeZles zegamtarebis sinTezireba, romelTa Tkr>100K miaRwia da realuri 

gaxda teqnikur sistemebSi maTi gamoyenebis SesaZlebloba, sadac krioge-

nad Txevadi azoti gamoiyeneba. 

zeda mongreva 

naxSiris fenis mimarT fuWi qanis sangrevis mdebareobis mixedviT ar-

Ceven Strekis gayvanas qveda mongreviT, zeda mongreviT da ormxrivi mon-

greviT. 

zedamxedveloba teqnikuri  

teqnikuri zedamxedveloba niSnavs saeqsperto-Semamowmebel RonisZie-

bebs samSeneblo samuSaoebis xarisxsa da maT Sesabamisobas saamSeneblo 

normebsa da wesebTan. 
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zedapiri 

termini, romelsac samTo-metalurgiul da qimiur mecnierebaTa praq-

tikaSi farTo gamoyeneba aqvs. am terminis mraval mniSvnelobaTgan yvela-

ze gavrcelebulia: 

z. gaxurebis 

sxeulis zedapiri, romlis saSualebiTac garemodan masze siTbos ga-

dacema xdeba; 

z. gacivebis 

sxeulis zedapiri, romelic garemos an uSualod sxva sxeuls gadas-

cems siTbos. mag., zedapirulad gaxurebuli liTonis Zalian maRali siCqa-

riT gacivebisas miRebuli zedapiris mdgomareoba; 

z. garTvis 

raime manqanis an kvanZis urTierTSexebaSi myofi ori an ramdenime de-

talis sakontaqto zedapiri; 

z. gayofis 

raime sistemaSi fazaTaSorisi gamyofi sasazRvro zedapiri. mag., li-

Tonisa da widis gayofis z. foladsadnobi Rumlis abazanaSi an saCamos-

xmo cicxvSi); 

z. gajerebis 

nakeT(ob)is an siTxis zedapiri, romelzec xdeba Sesabamisi elementis 

gaaqtiurebuli adsorbirebuli atomebis zemoqmedeba; 

z. gluvi 

civnaglini (civad naglini) furclis swori da sufTa z., teqnolo-

giuri instrumentis z. da sxv.; 

z. sarkisebri 

mikroxexis (mikroSlifis) z. polirebis Semdeg; 

z. gare da Siga 

milebis, Rumlis amonagis gare da Siga zedapirebi da sxv.; 

z. Tavisufali 

fxvnilovan nayarSi nawilakebis an Semkvrivebul masalaSi forebis 

jamuri zedapiri; 

z. Tbogacvlis 

gasaxurebeli liTonis an raime aparatis (mag., regeneratoris, reku-

peratoris an haermaxureblis) z.; 

z. iuveniluri 

Jangeulebisa da sxva saxis gaWuWyianebisagan Tavisufali liTonis 

axlad warmoqmnili zedapiri; 

z. kuTri 

fazis, marcvlebis, nawilakebis da sxv. jamuri zedapiris fardoba 

(Sefardeba) maT moculobasa an masasTan; kuTri zedapiris sididezea da-

mokidebuli adsorbentebis STanTqmis unari(anoba), myari katalizatore-

bis efeqturoba, gamfiltravi masalebis Tvisebebi; 

z. kontaqturi 

liTonis deformirebisas an sxva teqnologiur procesSi damuSavebi-

sas namzadTan instrumentis Sexebis zedapiri; 

z. moTelili 

liTonis Txeli furclis, lentis, kilitas zedapiris nakli talRe-

bis, nakecebis, CanaRunebis saxiT, romelic ar iwvevs liTonis rRvevas; 

z. motyleJili _ ixileT z. moTelili; 
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z. mqrqali 

simqraliT gamovlenili civnaglini (civad naglini) da polirebuli 

nakeTobebis defeqti; warmoiqmneba RumelSi damcavi atmosferos gamoyene-

bisas (ga)xurebis reJimis darRvevis dros, aseve sali nawilakebis Canar-

TebiT gaWuWyianebuli liTonis gaprialebis dros; 

z. sarkiseburi 

mikroxexis (mikroSlfis) z. polirebis Semdeg; 

z. fermis 

izoenergetikuli zedapiri, romelic ganacalkevebs liTonis eleqtro-

nuli mdgomareobis ares im arisagan, romelSic absoluturi nuli gradu-

si temperaturis dros eleqtronebi ar arseboben. 

zedapiri detalisa SesauRlebeli  

detalis zedapiri, romelic awyobisas warmoqmnis SeuRlebas. 

zedapiruli dafarva 

raime masiT an safeniT sxvadasxva liTonnakeTobis, naglinis zedapi-

ris sapoxiT, saRebaviT, polimeriT da sxva masaliT dafarva urTierTSem-

xebi moZravi an uZravi zedapirebis xaxunis, koroziisa da dazianebis aR-

kveTisaTvis. 

zedapiruli dafena _ ixileT zedapiruli dafarva. 

zedmeti 

raime namzadis an naxevarfabrikatis zomebis (sigrZis, sisqis, siganis, 

simaRlis) moculobiTi nameti, romelic Semdgomi damuSavebisas unda mos-

cildes; namets Segnebulad qmnian. misi daniSnulebaa nakeTobis damuSave-

bis Sedegad uzrunvelyos proeqtiT gaTvaliswinebuli zomebis zusti mi-

Reba da dacva. 

zedsakravi  

raime zedapirze damatebiTi sisqis mqone liTonis, plastikuri 

masaliT dakruli furceli. 

zedWedva  

Wedvis teqnologiis saxe, romelic iTvalswinebs am xerxiT damzade-

buli liTonnakeTobis an detalis zedapiris raime nawilis WedviT damu-

Savebas. ix. Wedva. 

zeTi  

cximovani nivTiereba. iReben sxvadasxva mcenareuli da mineraluri 

nivTierebis gadamuSavebiT. metalurgiul qarxnebSi gamoiyeneba satran-

sformatoro, samanqano sapoxi da sxva z. metalurgiul mowyobiloba-da-

nadgarebsa da manqanebSi gamoiyeneba mravali saxisa da markis samanqano 

zeTi, selis zeTi da sxv. saglinavi saamqroebis rezervuarebSi zeTis do-

ne mkacrad kontroldeba. es zeTi icvleba mimdinare remontebis dros, xo-

lo naxmari zeTebi (Ca)bardeba regeneraciisa da warmoebaSi xelaxali ga-

moyenebisaTvis. 

z. wrTobisaTvis 

navTobis fraqcia, romelic gadamuSavdeba da ifiltreba tute naer-

TebiT da wrTobiT Termuli damuSavebis dros macivebel saSualebad ga-

moiyeneba (misi duRilis temperatura 240-400 oC zRvrebSia, Ria WurWelSi 

aaldeba 125 oC an met temperaturaze, iyineba -20 oC an nakleb temperaturaze. 
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z. teqnikuri 

Savi da feradi liTonebis wneviT damuSavebis dros gamoiyeneba ro-

gorc sapoxi masalebis jgufi deformaciis gasaadvileblad da dasamuSa-

vebeli zedapiris xarisxis gasaumjobeseblad; farTod gamoiyeneba aseve 

manqanaTmSeneblobis sxvadasxva dargSi manqana-danadgarebis, aparatebis, 

xelsawyoebisa da meqanikuri damuSavebis procesebSi sapox masalad; 

z. eleqtruli transformatoris 

mineraluri z., gamoiyeneba eleqtruli transformatoris izolaci-

isa da gacivebisaTvis. z. e. t. gamoirCeva aalebis maRali temperaturiT, 

SedarebiT mcire siblantiT maRali temperaturis pirobebSi, qimiuri neit-

ralurobiT, mcire higroskopulobiT. gamoiyeneba metlurgiuli qarxnis 

Tboeleqtrocentralis qvesadguris maRali Zabvis trasformatorebSi, sa-

amqroebis transformatorebSi, romelic icvleba eqsploataciis garkveul 

periodSi. 

zeTamkrebi  

meqanizmebis swrafad mbrunavi lilvebis mikro RreCoebSi gamoJoni-

li zeTis Semkrebi mowyobiloba, romelic gamoiyeneba centridanuli Za-

lebis moqmedebiT danakargi zeTis meqanizmis korpusSi xelaxla dasabru-

neblad _ SesanaCuneblad. 

zeTgamyofi 

namuSevari orTqlisgan zeTis gancalkevebis mowyobiloba. misi muSa-

obis principi igivea, rac orTqlisgan wylis gamoyofa. 

zeTmaCvenebeli 

raime WurWelSi (mag., rezervuarSi da sxv.) zeTis donis (raodenobis) 

gamzomi xelsawyo, romlis muSaobis principi meqanikuri, eleqtruli an 

sxva maxasiaTeblis maCvenebelzea dafuZnebuli. 

zeTsadeni 

metalurgiuli danadgarebis, saglinavi dganebis, milgayvanilobis 

specialuri sistemebis daxmarebiT SezeTva rogorc TviTdinebiTi, ise iZu-

lebiTi reJimiT xorcieldeba. 

zeTsawmendi  

1. zeTis meqanikuri minarevebisgan gasasufTavebeli filtri liTonis 

firfitovani, badismagvari Salis an bambis naWris qsovilis elementebiT; 

2. mrewvelobis sxvadasxva dargSi iyeneben centridanul, magnitur 

da sxva saxis z. 

zeTdamWeri 

zeTebis damWeri mowyobiloba Camdinare wylebSi; gamoiyeneba navTob-

produqtebis _ mazuTis, dizelis sawvavis, benzinisa da sxva narCenebis mo-

sacileblad. 

zeigereba  

Senadnobebis Semadgenel nawilebad daSlis, dayofis meTodi, rome-

lic damyarebulia maTi dnobis temperaturis sxvaobaze. mag., gavrcelebu-

lia tyviis verkbleis z., romlis dros Zneldnobad minarevebs aTavseben 

alqmed, amrekl RumelSi da neli gaxurebiT adnoben advillRobad mina-

revebs, romlebic specialur qvabSi e. w. zumpSi grovdeba. RumelSi rCeba 

Slikeri, spilenZi maT Soris Znelad lRobadi minarevebi. tyviis daJangviT 
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RumelSi aRdgeniT atmosferos qmnian. 

zeigerva _ ixileT zeigereba. 

zeinkali 

metalurgiuli, samTo da sxva dargebSi meqanikuri mowyobilobis, 

xelsawyoebis, armaturis saremonto personali, romelic samontaJo-sare-

monto-gasamarT samuSao procesebs warmarTavs rogorc xeliT, ise manqa-

na-iaraRebis daxmarebiT. 

zela  

sxvadasxva liTonisa da Senadnobis sadnobi agregatebis cecxlgam-

Zle an samSeneblo masis momzadeba-Serevis procesi, romelic upiratesad 

xorcieldeba specialuri daniSnulebis iseTi danadgarebiT, rogoricaa: 

Snekuri konstruqciis, Tvlebiani rbiebi da sxv. 

zemoqmedeba  

raime teqnologiur procesebze an nivTierebaze moqmedeba parametre-

bis SecvliT misi Tvisebebis an reJimis gasaumjobeseblad. z. SeiZleba 

ver gamoiRos sasurveli Sedegi anda gamoiwvios uaryofiTi efeqti. mag,. 

damJangavi atmosferos (O2, H2O, CO2) moqmedeba aCqarebs korozias. 

zemtkice milebis warmoeba rusTavSi 

sabWoTa kavSirSi _ ruseTSi, azerbaijansa da Sua aziis respubli-

kebSi navTobmosapovebeli WaburRilebis siRrme meryeobs 3000-5000 metram-

de. azerbaijanSi geologiuri saZiebo samuSaoebiT damtkicda 12000 metris 

siRrmeSi, umRalesi kaloriulobisa da minimaluri raodenobiT gogirdis 

Semcveli navTobis Zalian didi moculobis sabadoebi.  

1980-ian wlebSi sabWoTa xelisuflebam didi savaluto Tanxebi gamo-

yo 12 km siRrmis zemtkice satumb-sakompresoro, samagri da saburRi mile-

bis cxlad glinvis, wrToba-moSvebisa da Tbili glinvis teqnologiis Seq-

mnisa da zemtkice milebis damuSavebisTvis robotizebuli, avtomaturi 

programiT marTuli, nakaduri teqnologiiT ganlagebuli Carxebis SesaZe-

nad.  

Savi metalurgiis saministros kolegiam ramdenime sxdoma miuZRvna 

sakiTxis ganxilvas, sad aSenebuliyo, ganxorcielebuliyo zemtkice mile-

bis warmoebis teqnologia: azerbaijanSi _ sumgaiTSi Tu saqarTveloSi _ 

rusTavSi. kolegiis mesame sxdomaze Savi metalurgiis ministrma mousmina 

ra kolegiis wevrebs miiRo gadawyvetileba, axali teqnologiisaTvis sava-

luto TanxebiT SeZenili mowyobiloba damontaJebuliyo rusTavSi, Semde-

gi upiratesobebis gamo: rusTavis metalurgiuli qarxana, sumgaiTis qarxa-

nasTan SedarebiT, samjer met folads (maT Soris, sapasuxismgeblo legi-

rebuls) adnobda; rusTavel milmglinavebs gacilebiT maRali kvalifika-

cia hqondaT sumgaiTelebTan (azerbaijanelebTan) SedarebiT; rac mTavaria, 

milsaglinavi agregati 400, romelic agregat 250-is nacvlad nikoloz qa-

SakaSvilis iniciativiT Seiqmna uralis mZime manqanaTmSeneblobis qarxana-

Si, sabWoTa kavSirSi didi diametris milebis sawarmoebeli erTaderTi ag-

regati iyo. 

zeplastikuroba 
liTonuri sxeulebis unari kvaziTanabrad deformirdes denadobiT 

maRali siCqaris mgrZnobiare Zabvebisas. denadobis Zabva б=C Vm, 
, sadac V -

deformaciis siCqarea; m - denadobis Zabvis mgrZnobiarobis siCqaris maCve-
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nebelia; C - mudmivaa, romelic damokidebulia Senadnobis bunebaze, struq-

turasa da temperaturaze. blanti denadobisaTvis SeimCneva, mag., gaxure-

bul fisebSi maCvenebeli m=1, Cveulebrivi plastikuri deformaciis dros 

m<0,01-0,1, zeplastikuri deformaciisas m>3. arCeven struqturul (an mik-

romarcvlovan) zeplastikurobas da `gardaqmnis zeplastikurobas~. mikro-

marcvlis z. mJRavndeba ultrawvrilmarcvlovan 1-10 mkm masalebSi. am ma-

salebisaTvis damaxasiaTebelia didi fardobiTi wagrZeleba (102-103 %), de-

nadobis dabali Zabva (∴1-10 mgpa), m-is maRali maCvenebeli (m≥3). mikromar-
cvlis zeplastikuroba vlindeba t≥0,5tdn da 10-5-10-1 wm-1 deformaciis siCqari-
sas. z. mdgomareobaze deformaciis sami meqanizmi moqmedebs: marcvalTsa-

sazRvro sriali (dacureba), dislokaciis marcvalSiga sriali da difu-

ziuri cocvadoba. mraval masalaSi, ultrawvrili marcvlebiT, marcval-

TsasazRvro sriali z. deformaciis umTavresi meqanizmia. ultrawvrili 

marcvlovani struqturis formirebis samrewvelo xerxebia: wneviT, Termu-

li da Termul-meqanikuri damuSavebebi. liTonebsa da SenadnobebSi zeplas-

tikuroba vlindeba fazuri (maT Soris difuziuri) gardaqmnebisas. mikro-

marcvlovani z. gansxvavebiT, z. SeimCneva nebismieri zomis marcvlovanebis 

masalaSi da Zalian dabal temperaturebze, mag., ZvriT martentistuli gar-

daqmnisas. 

zereSTanTqma _ ixileT adsorbcia. 

zesadgami  

mSvidi foladis Camosasxmeli boyvis Tavuri nawilis dasaTbunebeli 

yalibi. z. daniSnulebaa Txevadi foladis gamyarebisas zodis Tavur nawil-

Si moTavsebuli foladis Txevadi mdgomareobis gaxangrZlivebiT Cajdomis 

niJara (sicariele) amoiyvanos sxmulis Tavur nawilSi, romelic zodsagli-

navi dganiT (blumingiT, bluming-slabingiT, slabingiT) gaglinvis Semdgom 

CamoiWreba da gaglinuli blumebi Tu slabebi gacilebiT naklebad iqneba 

daWuWyianebuli (dabinZurebuli) araliTonuri CanarTebiT.  

zesadebi  

meqanikuri mowyobilobis sxvadasxva daniSnulebisa da konstruqciis 

(mag., samagri, SemaerTebeli) elementi. 

zesadebi asaqcevi fila 

foladis 8-10 mm sisqis fila, romelzec miduRebulia foladis wnu-

lebi, maTze mierTebulia gadasayvani isrebi. aseT fila zemodan edeba 

liandagze da magrdeba kuTxovanebiTa da dasaWeri xraxnebiT. 

zesadebi Sekruli asaqcevi 

Sedgeba liTonis Spalebze damagrebuli relsebisagan, romlebic na-
pira seqciebiT SeTavsebulia ZiriTad liandagebTan. misi sigrze 14-15 met-

ria, rac ramdenime vagonetis moTavsebis saSualebas iZleva.  

zestafonis boliT gancvifrebuli didi stumari 

1979 wlis zafxulSi afxazeTSi isvenebda sabWoTa qveynis ministrTa 

sabWos Tavmjdomare aleqsei kosigini. SabaT-kviras man gadawyvita, rogorc 

samTo-metalurgiuli dargis erTerTi mniSvnelovani, strategiuli obieq-

tis _ WiaTuris manganumis samTamadno kombinatis daTvaliereba. 

ukan dabrunebisas didma stumarma, romlis manqanaSi maspinZlebi e. 

SevardnaZe da mSeneblobis ministri n. meZmariaSvili isxdnen, mimarTa maT 

TxovniT zestafonis feroSenadnobTa saSinlad mbolav qarxanaSi SeevloT. 
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ramdenime saamqros sayofacxovrebo Senobis daTvalierebis Semdeg man ga-

nacxada – am qarxanaSi momaval wels dagegmilia iaponuri, hermetizebuli, 

zemZlavri eleqtroRumlebis mSenebloba-amoqmedeba, da sircxvilia, rom 

maT gverdiT am SesaniSnavi bunebisa da adamianebis momwamlavi Cveni Zveli 

sabWouri Rumlebis eqspluatacia. man mimarTa mSeneblobis ministrs – da-

gafinansebT kapdabandebebiT, rom yvela moqmedi eleqroRumeli Seicvalos 

Tanamedrove sabWouri sadnobi agregatebiT, rom iaponur RumlebTan 

erTad aSendes da amoqmeddes axali eleqtroRumlebi gazgamwmendi agrega-

tebiT. e. SevardnaZem daaswro mSeneblobis ministrs da did stumars aRuT-

qva dafinansebis Semdeg am erovnul tragediad qceuli problemis usaTuo 

gadawyveta. 

zestafonis feroSenadnobTa qarxnis xelmZRvanelobis inicia-

tiviT xelovnebis ganviTarebisaTvis naRvawi saero saqmeebi 

qarxnis direqtoris ivane kekeliZis iniciativiT aSenda zestafonis 

feros kulturis saxli, sadac xelovnebis sxvadasxva wreSi swavlobdnen, 

aRizardnen da daostatdnen zestafonis feroSenadnobTa qarxnis mSromel-

Ta Svilebi, ojaxis wevrebi _ iswavles qarTuli simRerebi, cekvebi da zo-

gi maTgani zestafonis Teatris msaxiobic ki gaxda. gansakuTrebiT saama-

yoa, rom iq daizardnen dramatuli da operis Teatrebis didostatebi, Cve-

ni qveynis gamoCenili msaxiobebi: uSangi CxeiZe, Salva RambaSiZe, akaki va-

saZe, sergo zaqariaZe, jemal mdivani, eldar gewaZe. 

zestafonis feroSenadnobTa qarxnis rekonstruqciis dros misma di-

reqtorma g. qaSakaSvilma Zireuli rekonstruqcia Cautara kulturis ze-

moxsenebul saxls. misi portali 6-dan 12 metramde gaizarda. kulturis 

axal saxlSi ufro didi masStabebiT gagrZelda xelovnebis sxvadasxva 

wris muSaoba da axalgazrdobis aRzrda. 

zestafonis feroSenadnobTa qarxana  

didubis qarxanaSi Catarebuli feroSenadnebis cdebis teqnologiis 

safuZvelze 1933 wels aSenda zestafonis feroSenadnobTa qarxana da eleq-

troenergiiT misi uzrunvelyofisaTvis amoqmedda im dros saqarTveloSi 

yvelaze mZlavri hidroeleqtrosadguri rionhesi. zestafonis feroSenad-

nobTa qarxana damsaxurebulad atarebs giorgi nikolaZis saxels. am didi 

mamuliSviluri saqmis aRmSeneblobaSi gaizardnen erovnuli eleqtrometa-

lurgiis _ feroSenadnobebis warmoebis maRali reitingis kadrebi. zesta-

fonis feroSenadnobTa qarxnis direqtori ivane kekeliZe, mTavari inJinre-

bi vladimer melaZe da ilia niJaraZe, warmoebis da teqnikuri ganyofile-

bis ufrosi irakli lorTqifaniZe, romlebic mogvianebiT _ msoflio omis 

dros maRalxarisxovani feroSenadnobebiT qveynis uzrunvelyofisaTvis 

stalinuri premiis laureatebi gaxdnen.  

wina saukunis 80-ian wlebSi, guram qaSakaSvilis direqtorad daniS-

vnis Semdeg ganxorcielda zestafonis feroSenadnobTa qarxanis yvela sa-

amqros Zireuli rekonstruqcia eleqtroTermuli Rumlebis simZlavris 

gazrda-gadaiaraRebiT, gazgamwmendi danadgarebis mSenebloba-amoqmedebiT, 

iaponuri Rumlebis saamqros, aglofabrikisa da briketfabrikis mSeneblo-

ba-eqsploataciaSi SeyvaniT qarxnis simZlavre orjer gaizarda. sawarmoo 

narCenebis, Slamebis, mtvris, widis koncentratebis, aglomerireba-briketi-

rebiT kvlavwarmoebaSi dabrunebiT zestafonis feroSenadnobTa qarxana 

dargSi unarCeno produqciis sawarmo gaxda _ saukeTeso sawarmoo, ekono-
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mikuri, xarisxobrivi, socialuri da ekologiuri maCveneblebiT. „dRes zes-

tafonis feroSenadnobTa qarxana, WiaTuris manganumis gaerTianebasa da 

varcixehesTan erTad „jorjian manganezis“kompaniaSi mTlianad privatize-

bulia da unarianad imarTeba qarxnis direqtoris vasil gvelesianisa da 

kompaniis specialuri mmarTvelis nikoloz Ciqovanis mier. 

zestruqtura 

mowesrigebuli myari xsnaris kristaluri struqtura, romelic war-

moiqmneba myar mdgomareobaSi garkveul temperaturaze atomTa difuziuri 

gadajgufebiT _ erTi saxis atomebi ganlagdeba erT kristalografiul 

sibrtyeebze, xolo meore saxis atomebi _ meoreze. zestruqtura rentge-

nogramaze axlo xazebiT vlindeba. mowesrigebuli myari xsnarebi saSualo, 

gardamaval adgils iWers myar xsnarsa da qimiur naerTs Soris da zogjer 

Sualedur fazas miekuTvneba, romelsac aqvs erT-erTi elementis gisosi, 

magram qimiuri naerTis msgavsad, am gisosSi atomTa Tanafardoba mudmivia 

da SeiZleba gamoisaxos qimiuri formuliT. 

zeZirkveli  

metalurgiuli, samTo da sxva dargebis danadgaris, Senobis, Rumlis, 

saxarato, sarandavi Carxis, Saxtis rkinabetonis safuZvlis, saZirkvlis ze-

mo nawili da sxv., mag., gamamdidrebeli fabrikisa Tu haermaxureblis z. 

zvavi 

bunebrivad an xelovnurad warmoqmnili sxvadasxva saxis (Tovlis, qa-

nis, miwis) dagrovili da zevidan wamosuli an CamoRvrili didi masis grova. 

ziani  

foladebis, Senadnobebis, saerTod liTonproduqciis warmoebisas 

teqnologiuri darRvevis Sedegad warmoqmnili nakeTobis nakli, defeqti, 

romlis gamousworeblobis SemTxvevaSi produqcia wundebuli xdeba. 

zigzagisebri 

naglinis an sxva saxeobis liTonproduqciis texilxazovaneba, mix-

ril-moxrili forma. 

zirnixi 

yviTeli dariSxani. 

zodi 

boyvSi gacivebis Sedegad miRebuli liTonis sxmuli, romelic Sem-

dgom gadamuSavdeba cxeli deformaciis gziT. z. masa ramdenime kilogra-

midan ramdenime aTeul tonamde icvleba. liTonis ganJangvis xarisxis mi-

xedviT ganarCeven mSvidi, mduRare da naxevradmSvidi foladis z., romelic 

miiReba sifoniTa Tu zemodan CamosxmiT boyvSi an uwyveti CamosxmiT speci-

alur manqanaze (danadgarze); zodebi erTmaneTisagan gansxvavdeba qimiuri 

SedgenilobiT, formiTa da konstruqciiT (sulxan-sabas mixedviT, z. ars 

nadnobi ilekroTagani: vercxli, rkina da misTanani). 

zodgareSe glinva 

liTonuri wnelebis, namzadebis an lentebis miReba sxvadasxva mxares 

mbrunav horizontalur glinebs Soris arsebul RreCoebSi Txevadi liTo-

nis CasxmiT. aseTi glinvis arsia erT procesSi Camosxma-kristalizaciisa 

da liTonis deformacis SeTavseba. 
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zodis gaxda 

uZiro boyvSi mduRare foladis Camosxmis Semdeg gamyarebuli zodis 

gaSiSvleba, rac specialuri zodsaxdeli amwiT xorcieldeba. wynari fo-

ladis SemTxvevaSi zodsaxdeli amwiT jer zesadgamis moxda, Semdeg imave 

amwiT zodebis amoReba yruZiriani boyvebidan; boyvebisa da zodebis gancal-

keveba jer zodsaxdel ganyofilebaSi xorcieldeba, Semdeg _ saglinavi 

saamqros maxurebeli Webis ganyofilebaSi, marwuxebiani xiduri amweebiT. 

zodis eleqtrowiduri kveba 

eleqtrowiduri procesis gamoyenebiT msxvili sxmulebis zeda nawi-

lebis gaxureba da Txevadi liToniT Sevseba. 

zodsazidi 

TviTmoZravi an elmavliT gadasaadgilebeli urika, romliTac saxu-

rebeli Rumlidan an saxurebeli Widan zodi miewodeba saglinavi dganis 

mimReb rolgangamde. 

zodsaxdeli  

specialuri daniSnulebis Zlieri e. w. striperuli gamaSiSvlebeli 

amwe, romlis daniSnulebaa zemodan, an sifonuri CamosxmiT miRebuli mSvi-

di foladebis boyvebis zedsadgamebis moxsna, 180o
-iT amobruneba, gamyare-

buli mduRare da wynari foladebis zodebis gaSiSvleba, romlebic imave 

saCmosxmo SemadgenlobiT blumingis dgans gasaglin(av)ad miewodeba. zod-

saxdeli amwis amomgleji Zala aRwevs 2-3 mgn-mde (meganiutonamde) anu 200-

300 tonamde. 

zoli  

1. 2500 mm-mde siganisa da 60 mm-mde sisqis daxveuli rulonis an fur-

clis saxis furclovani naglini; 

2. saerTo daniSnulebis martivi sortuli profili. sworkuTxa gani-

vi WriliT, romlis sigane 200 mm-mde, xolo sisqe 6 mm-mde aRwevs. arCeven 

cxlad da civad naglin z., amasTan, civnaglini z. cxlad glinuli z. mii-

Reba, cxlad glinuli z. Semdegomi gadamuSaveba civi glinvis furcelsag-

linav dganebze xorcieldeba. 

z. ganbnevis 

eqsperimentuli Sedegebis statistikuri maxasiaTebeli, romelic 

saSualo mniSvnelobidan gadaxris sidides gansazRvravs; 

z. gafantvis _ ixileT z. ganbnevis. 

z. deformaciuli 

monokristalis an marcvlis SigniTa are zolis formiT, romelic 

kristalis danarCeni nawilisagan mobrunebulia aTeuli gradusis kuTxiT; 

warmoiqmneba civi plastikuri deformaciis procesSi; 

z. nasxleti 

deformaciuli zoli, marcvlis an monokristalis mezobeli ubnebis 

zolidan, orive mxares erTnairi orientaciiT; 

z. srialis 

mcire plastikuri deformaciis Semdeg nimuSis zedapiris sibrtyis 

gadakveTa Zvris paraleluri sibrtyeebiT, romlis kvali, wvrili xazebis 

saxiT, SeimCneva Slifis mikroskopuli kvlevis dros; 

z. SewrTobadobis 

sxvadasxva dnobis erTi markis foladis SewrTobadobis gansazRvri-

sas, torsuli wrTobis meTodiT, sisalis gabnevis zoli sacivebeli tor-
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sidan manZilze damokidebulebiT; 

z. Zvris 

liTonSi an SenadnobSi mniSvnelovani lokaluri deformaciis are; 

didi xarisxiT plastikuri deformaciis Semdeg mikroskopuli kvlevis Se-

degad nimuSis xexis zedapirze uxeSi xazebis (zolebis) saxiTaa gamomJRav-

nebuli. 

zolovneba 

1. foladebis da Senadnobebis mikrostruqturis nakli (defeqti), ga-

mowveuli araliTonuri, maT Soris airovani CanarTebis zedmeti Semcvelo-

biT; 

2. liTonis zedapiruli defeqti grZeli wyvetili da Ria zolebis 

saxiT, warmoiqmneba temperaturisa da gaxurebis drois gadaWarbebisas cxe-

li glinvis win. 

z. karbiduli 

struqturuli araerTgvarovneba liTonebSi, rodesac deformaciis 

mimarTulebis gaswvriv karbiduli CanarTebi zolebadaa ganlagebuli. 

zoma  

drois, masis an fizikuri, qimiuri Tu meqanikuri Tvisebebis, sagnis 

sigrZis, siganis, sisqis, sivrcis, moculobisa Tu sxva fizikuri sididis 

mniSvnelobis dasadgeni cneba sazom erTeulebTan Sedarebisas. am sityvis-

gan warmoebuli terminebia: zomadi, zomadoba, zomaukmari, zomaWdeva (gra-

duireba), zomiloba da sxv. 

z. defeqtis kritikuli 

defeqtis zoma, romlis gadaWarbeba mocemuli Zabvis modebisas iwvevs 

nakeTis spontanur rRvevas; 

z. marcvlis 

polikristalur masalebSi marcvlis xazovani maxasiaTebeli, romelic 

ganisazRvreba misi xazobrivi zomebiT, ganivi kveTis farTobiT an marcvle-

bis raodenobiT moculobis erTeulSi; marcvlis saSualo zomis gansazRvra 

xexis (Slifis) zedapiridan marcvlis kveTis mixedviT iZleva Semcirebul 

mniSvnelobas, vinaidan es zedapiri gadis TiToeuli marcvlis centridan 

sxvadasxva manZilze; marcvlis saSualo namdili ganivi kveTis farTobia 

Fn=1,52 Fs. marcvals saSualo xazobrivi zomebiT 1-dan 10 mkm-mde uwodeben 

ultrawvrils; 

z. submarcvlis 

submarcvlis zoma ganisazRvreba (maqsimaluri sididis ganikveTis) 

maqsimaluri diametriT da udris 103-105 Å; 
z. foris 

forian masalaSi erTeuli foris xazovani maxasiaTebelia; 

z. Canasaxis kritikuli 

axali fazis minimaluri zomis Canasaxi, romelsac sistemis mocemul 

Termodinamikur pirobebSi aqvs TviTneburi (sportanuri) zrdis unari; xa-

siaTdeba Tavisufali energiis maqsimaluri sididiT. 

zomaWdeva _ ixileT graduireba. 

zona 

raime sazRvrebs Soris mdebare sivrce, are (ix. klasteri). am termin-

Tan dakavSirebulia samTo-metalurgiuli teqnikuri, qimiuri mecnierebisa 

da praqtikis mravali cneba da movlena, romelTagan ZiriTadia: 
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z. absorbciis 

nivTierebis Txevadi an airovani fazidan myari an Txevadi nivTiere-

biT STanTqmis are; 

z. adidas makalibrebeli 

adidas arxis cilindruli nawili, romelSic gamosaWimi nakeT(ob)is 

kalibreba warmoebs; 

z. airwarmoqmnis 

airgeneratorSi arsebuli airwarmoqmnis are, romelic daJangvisa da 

aRdgenis zonebs aerTianebs (ix. airgeneratori); airwarmoqmnis z. gvxvdeba 

metalurgiul sadnob da maxurebel RumlebSi; 

z. gamowvis 

cecxlgamZle agurebis, fxvieri masalebis (magnezitis, kiris, dolo-

mitisa da sxv.) mbrunav RumlebSi gamowvisas Secxobis maqsimalurtempera-

turiani are; 

z. gamoxdis airgeneratorSi 

sakoqse batareis RumlebSi saTbobidan aqroladebis gamoyofis are, 

koqsidan an naxSirebidan fisis aorTqleba-gamoyofis are da sxv.; 

z. gamtarobis 

kristalSi eleqtronebisaTvis dasaSvebi energiebis are, romelSic ga-

re zemoqmedebisas (magnituri da eleqtruli veli, temperaturis gradien-

ti da sxv.) eleqtronebis gadaadgilebaa SesaZlebeli; 

z. gare 

deformaciis geometriuli keris momijnave nawili, romelic masTan 

erTad deformaciis faqtobriv keras warmoqmnis da SeuZlia mxolod dre-

kadad deformirdes; 

z. gaZnelebuli deformaciis 

instrumentTan kontaqtisas plastikurad deformirebadi sxeulis is 

ubani, romelSic liTonis deformacia mniSvnelovnad mcirea, vidre saSua-

lod sxeulis mTel moculobaSi da warmoiqmneba momatebuli kontaqturi 

xaxunisa Tu instrumentis geometriis arasasurveli Tanabari denadobis 

Sedegad; am zonisaTvis damaxasiaTebelia e. w. `deformaciis gaZnelebis ko-

nusi~ – cilindruli namzadis dajdomisas instrumentTan momijnave konusis 

magvari moculoba; am zonis warmoqmna, deformaciis lokalizaciis zole-

bis warmoqmnasTan erTad, zrdis deformaciis araTanabrobas da iwvevs Ca-

naglejebis warmoqmnas naglinis zedapirze; 

z. gacivebis 

Termuli damuSavebisa da cecxlgamZle masalebis gamowvis RumlebSi 

arsebuli dayovnebis ubnebi; meoreuli gacivebis zona ganlagebulia uwy-

veti Camosxmis manqanis kristalizatoris Semdeg da misi daniSnulebaa 

wylis Wavlis moqmedebiT uwyvetad sxmuli namzadis gaciveba; 

z. gaWimvis 

texis zona sawyis Zabvis koncentratorsa da myife an blanti rRve-

vis gavrcelebis zedapiris ubans Soris; 

z. ginie-prestonis 

myar xsnarSi gaxsnili komponentis momatebuli (gadajerebuli) kon-

centraciis zona, romlis gamomJRavneba SesaZlebelia struqturuli kvle-

vis cnobili meTodebiT: rentgenstruqturuli, eleqtronulmikroskopuli 

da a. S.; es zona warmoiqmneba gadajerebuli myari xsnarebis daZvelebis 

sawyis periodSi da is diskosmagvari, Txeli firfitovani, ramdenime 

atomuri Sris sisqis (0,5-1 nm) warmonaqmnia, sigrZiT – 4-10 nm; zonas sa-
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xelwodeba mieniWa frangi mecnieris giniesa da ingliseli mecnieris pres-

tonis pativsacemad, romlebmac 1938 wels erTdroulad aRmoaCines dur-

aluminis daZvelebisas rentgenstruqturuli analiziT; 

z. glinis makalibrebeli 

glinis arxis cilindruli nawili, romelSic gasaWimi nakeTis daka-

libreba xdeba; 

z. deformaciis gare kontaqturi 

deformaciuli zona brtyeli ganivkveTis gareT, romelic gadadis 

sakontaqto zedapiris ganapira wertilebze; 

z. drekadi deformaciis 

liTonis moculobis nawili, romelic deformirebis procesSi ganic-

dis mxolod drekad deformacias; 

z. likvaciis 

qimiuri elementis, araliTonuri, maT Soris airovani CanarTebis So-

ris Semcvelobis sxvadasxva mniSvnelobis gavrcelebis are namzadis, zo-

dis, liTonproduqciis WrilSi, rogorc ganivi, ise grZivi mimarTulebiT. 

z. plastikuri deformaciis 

liTonis (nimuSis) moculobis ubani, SemosazRvruli drekadi defor-

maciis ariTa da sakontaqto zedapiriT, romelic ZiriTadad plastikur de-

formacias ganicdis; 

z. reaqciis 

sadnobi agregatebis (brZmedis, konverteris, eleqtruli, martenis, 

orabazaniani da sxva Rumlis) samuSao sivrcis calkeuli ubnebi, romleb-

Sic Jangva-aRdgenis qimiuri reaqciebi mimdinareobs; 

z. Termuli gavlenis 

SenaduRi nakeris momijnave ZiriTadi liTonis gaudnobeli ubani, rom-

lis struqtura da Tvisebebi SeduRebis an daduRebis drosaa Secvlili; 

z. izoTermuli 

saxurebeli gamavali Rumlis muSa sivrcis mudmivi temperaturis mqo-

ne siTburi zona, romelSic gaxurebuli namzadi yovndeba kveTSi tempera-

turis gasaTanabreblad; izoTermul zonaSi sasargeblo siTbos nakadi nu-

lis tolia da moxmarebuli simZlavre akompensirebs Tbur danakargebs; 

z. kmatexis 

nimuSis an nakeT(ob)is ubani, romelic cikluri datvirTvebis Sede-

gad dairRva darCenil cocxal kveTSi; 

z. mkvdari 

namzadis ubani, romelSic dawnexisas liTonis gadaadgileba ar mim-

dinareobs; 

z. nakeris mimdebare 

SenaduRi nakeris siaxloves arsebuli liTonis ubani, romelic xur-

deba SeduRebis procesSi; 

z. neitraluri 

fxvnilovani masalis ormxrivi wnexiT miRebul nawnexSi umciresi sim-

kvrivis are; 

z. rentgenis sxivebis agznebis 

nivTierebis moculoba, romelSic nimuSis atomTan eleqtronuli ko-

nis urTierTqmedebis Sedegad aRigzneba rentgenis maxasiaTebeli gamosxiveba; 

z. rkalis 

sivrce, romelSic xdeba SeduRebis rkalis wva, liTonis, dafarvis 

an flusis dnoba, aseve nakeris formireba; rkalis areSi Sedis saSemduReb-
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lo abazana, eleqtrodis an misarTi liTonis (Reros) bolo da abazanasa 

da eleqtrods Soris Sualedi; 

z. siTbos generaciis 

Rumlis nawili, romelSic energiis sxva saxidan generirdeba siTbo; 

z. srialis 

glinvis dros deformaciis keris zona, romelic winswrebiT an Camor-

CeniT xasiaTdeba; 

z. tolRerZa kristalebis 

sxmulis centraluri nawili, romelic Sedgeba msxvili tolRerZa mar-

cvlebisagan; 

z. Sednobis 

nawilobrivi gadnobis zona ZiriTadi liTonisa da SenaduRi nakeris 

liTonis sazRvarze; 

z. SelRobis _ ixileT z. Sednobis; 

z. CamorCenis 

glinvisas deformaciis keris Sesavali nawili, romelSic liTonis 

gadaadgilebis siCqare glinebis wriul siCqareze naklebia; 

z. winswrebis 

glinvisas deformaciis keris gamosavali nawili, romelSic liTonis 

gadaadgilebis siCqare glinebis wriul siCqareze metia; 

z. samzadi 

naglinis winswari gaxurebis ubani maxurebel RumelSi; 

z. sveturi kristalebis 

horizontisadmi gansazRvruli kuTxiT daxrili zodis 

kristalizaciis Sedegad sxmulis gacivebis mimarTulebiT wagrZelebuli 

kristalebis are _ ubani, romelsac erTi mxridan esazRvreba zodis qer-

qis wvrilmarcvlovani kristalebis zona, xolo meore mxridan – tolRer-

Za msxvilmarcvlovani kristalebis zona; 

z. sruli gaunaxSirbadebis 

raime liTonnakeT(ob)is zedapiruli fena, romelmac ganicada gaunax-

Sirbadoeba (ix. gaunaxSirbadoeba); 

z. qSinis 

zona brZmedSi, sahaero saqSenebis win, sadac Sebervis Sedegad koqsis 

naxSirbadi, kazmis elementebi da Seberili reagentebi iJangeba da warmo-

iqmneba quris airi. 

 zondi 

 Reros, milakis (an sxva formis) saxis sxvadasxva xelsawyosa Tu 

gadamwodis dasaxeleba, romelic raime parametris gasazomad an sakvlev 

areSi sakontroleblad SehyavT. 

z. eleqtronuli _ ixileT rentgenstruqturuli mikroanalizatori. 

zonari asbestisa ixileT asbesti. 

zrda 

siTxeSi mdgradi Canasaxis marcvlad gadaqcevamde zrda. liTonebsa 

da SenadnobebSi erTeuli marcvlebis zomebis mateba imave fazis mezobe-

li marcvlebis xarjze didkuTxovani sazRvrebis migraciis gziT. 

z. dawnexili fxvnilis moculobiTi 

Secxobis procesSi fxvnilovani wnexilis moculobis fardobiTi ma-
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teba; 

z. dawnexili fxvnilis xazovani 

Secxobis procesSi fxvnilovani wnexilis zomebis fardobiTi mateba; 

z. zodebisa 

mduRare foladis zodis Tavuri nawilis moculobis gazrda-gadide-

ba, romelic gauJangaobiT aris gamowveuli, rac mduRare foladis gamod-

nobis teqnologiazea damokidebuli; gauJangavi foladis TviTganJangva mas-

Si rkinis JangTan naxSirbadis SeerTebis produqtebis (naxSirorJangis, 

naxSirJangis) gamoyofiT mimdinareobs, rac iwvevs zodis Tavuri nawilis 

gafuebas _ moculobis gazrdas. 

z. kristalebis 

foladis kristalizaciis an Termuli damuSavebisas marcvlebis Sem-

Cneuli zrda (mag., liTonis nakeTobaTa gadaxureba iwvevs marcvlebis zo-

mebis gadidebas, ris Sedegadac miiReba msxilmarcvlovani struqtura); 

z. marcvlis 

marcvlebis zrda polikristalur liTonebsa da SenadnobebSi maRal 

temperaturaze gaxurebis an izoTermuli dayovnebisas didkuTxovani saz-

Rvrebis moZraobis Sedegad; 

z. marcvlis normaluri 

zrda, romlis dros liTonis an Senadnobis yvela marcvlis sidide 

Tanabrad matulobs maTi ganawilebis xasiaTis Seucvlelad formisa da 

zomebis mixedviT; procesi mimdinareobs Semkrebi rekristalizaciis dros. 

z. submarcvlebis 

liTonis an Senadnobis mowvis dros submarcvlebis sazRvrebis mig-

raciis Sedegad gamowveuli submarcvlebis zomebis mateba. 

zumba 

1. brZmedis procesis normaluri svlisaTvis aucilebeli, kazmis Cat-

virTvis donis sazomis erT-erTi detali – nawili; 

2. liTonisagan damzadebuli sxvadasxva daniSnulebis Rero (mag., To-

fis lulis sawmendi). 

zumpfi 

1. brZmedis quris nawilSi, romelic Tujis gamosaSvebi Raris qvemoT 

mdebareobs, dagrovebuli Txevadi Tujis `mkvdari~ fena; 

2. wylis mosagrovebeli SaxtisqveSa avzi; 

3. siTxis an pulpis Sesagrovebeli moculoba; 

4. uwyveti Camosxmisas Txevadi liTonis (Senadnobis) abazana zodis 

Tavur nawilSi. 

zumfara  

sali minerali, romlis fxvnili an am fxvniliT dafaruli sqeli qa-

Raldi an qsovilis naWeri liTonis nakeTobaTa zust zomebamde dasayva-

nad, nakeT(ob)is (namzadis) zedapiris gasaxexad an gasaprialeblad gamoi-

yeneba. 

zRvari 

liTonebis an Senadnobebis fizikuri an meqanikuri Tvisebebis zRvru-

li mniSvneloba, romelTagan ZiriTadia: 

z. bzarmedegobis 

bzaris gavrcelebisadmi winaaRmdegobis raodenobrivi maCvenebeli _ 

masalis datvirTvebisas maqsimaluri ZabvaTa intensiurobis koeficientis 
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kritikuli mniSvneloba; 

z. denadobis zeda 

pirobiTi Zabvis maqsimaluri mniSvneloba, romelic gaWimvis daigrama-

ze Seesabameba denadobis `kbils~ anu datvirTvis pirvel piks da romelic 

nimuSis muSa nawilis denadobis dawyebamde registrirdeba; 

z. gamZleobis 

maqsimaluri Zabva, romelzec nimuSi rRvevis gareSe uZlebs datvir-

Tvis ciklebis gansazRvrul ricxvs (rogorc wesi 106); 

z. gaWimvisas simtkicis 

masalis gaWimvaze gamocdiT gazomili pirobiTi Zabva, romelic ud-

ris maqsimaluri datvirTvis Sefardebas nimuSis sawyisi (gaWimvamde) gani-

vikveTis farTobTan; 

z. grexaze simtkicis 

mxebi Zabvis sidide nimuSis rRvevamde, romelic udris grexis maqsi-

maluri momentis Sefardebas nimuSis ganikveTis winaRobis polarul momen-

tTan; 

z. denadobis 

denadobis fizikuri an pirobiTi zRvari; 

z. denadobis fizikuri 

pirobiTi Zabva deformaciis sawyis ubanze, romlis drosac plasti-

kuri deformacia xorcieldeba praqtikulad ucvleli gamWimavi datvir-

Tvis moqmedebiT da `Zabva-deformaciis~ diagramaze denadobis horizonta-

luri baqnis warmoqmniT; 

z. denadobis qveda _ ixileT denadobis fizikuri z.; 

z. denadobis pirobiTi _ pirobiTi Zabva, romelic Seesabameba 

liTonis nimuSis 0,2 % narCen plastikur deformacias; 

z. daRlilobis _ ixileT gamZleobis z.; 

z. denadobis cikluri 

Zabvis mniSvneloba, romelic Seesabameba srialis zolebis warmoq-

mnas cikluri datvirTvebis dros; 

z. drekadobis 

pirobiTi Zabvis maqsimaluri mniSvneloba, romlis moxsnis momentSi 

narCeni deformaciis sidide procentis meaTeds ar aRemateba; 

z. kumSvisas simtkicis 

pirobiTi Zabva, romelic udris kumSvisas maqsimaluri Zalis Sefar-

debas nimuSis sawyisi ganivkveTis farTobTan;  

z. proporciulobis 

pirobiTi Zabva, romelic Seesabameba `Zabva-deformaciis~ diagramis 

wrfivi (drekadi deformaciis) ubnidan mrudxazovan (plastikuri defor-

maciis) ubanze gadasvlis wertils; 

z. simtkicis 

pirobiTi Zabva, romelic udris maqsimaluri Zalis (datvirTvis) Se-

fardebas nimuSis sawyisi ganivkveTis farTobTan; 

z. cocvadobis 

Zabva, romelic mocemul temperaturaze gamocdisaTvis dadgenil dro-

Si iwvevs nimuSis mocemul jamur an narCen wagrZelebas an cocvadobis mo-

cemul siCqares cocvadobis mrudis wrfiv ubanze; 

z. xangrZlivi simtkicis 

pirobiTi Zabva, romelic saTanado datvirTvis moqmedebis Sedegad 
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mocemul temperaturasa da moqmedebis ama Tu im mocemuli drois ganmav-

lobaSi iwvevs nimuSis rRvevas da udris datvirTvis (Zalis) Sefardebas 

ganivkveTis sawyis farTobTan; 

z. wundebis 

liTonis nakeTobis defeqtis ganviTarebis zRvruli mniSvneloba, rom-

lis gadameteba iwvevs gamousworebel wuns. mag., bzaris zRvruli siRrme, 

sruli gaunaxSirbadoeba, milebis zedapiris furCebi, foladis gadawva 

wrTobisaTvis gaxurebisas; 

z. xsnadobis 

gasaxsneli elementis SesaZlebeli maqsimaluri Semcveloba gamxsnelSi. 

zRvruli  

ama Tu im sididis (mag., Semcveloba-koncentraciis) maqsimaluri an 

minimaluri mniSvneloba. 

zRude 

raime sivrcis, kedlis an sididis mniSvnelobisTvis z. dadeba, 

gadaRobva, gamoyofa, SezRudva. 

zRurbli 

umciresi an maqsimaluri SesaZlo sidide, raime Tvisebis gamovlenis 

sazRvari (SeiZleba iyos fizikuri). z. cnebis gamoyenebas metalurgiul li-

teraturasa da praqtikaSi xSirad mimarTaven. maTgan gavrcelebulia: 
z. alibWis 

alibWis sxvadasxva ubanze ganlagebuli farsaketebis (Siberebis) z., 

romelic warmoadgens mxurvalmedegi Tujis an foladisagan Camosxmuli 

filis dacvisaTvis gankuTvnil, cecxlgamZle agurisagan amogebul tixars 

an CarCos qveda nawils; 

z. dislokaciaze 

dislokaciis xazis marTkuTxa gardatexa, romelic warmoiqmneba imis 

Sedegad, rom dislokaciis nawili gardatexili monakveTis erTi mxridan 

Zevs erT atomur sibrtyeSi, xolo nawili – mezobel atomur sibrtyeSi, 

romelic pirvelis paraleluria, oRond gardatexili monakveTis sxva mxa-

res; 

z. rekristalizaciis 

minimaluri sawyisi temperatura, romlis drosac SeiZleba daiwyos 

mocemuli Senadnobis rekristalizacia; 

z. Rumlis sarkmlis 

martenisa da sxva foladsadnobi Rumlis CasatvirTi fanjris qveda 

horizontaluri cecxlgamZle Tujis Camosxmuli fila magnezitis agure-

biT amogebuli karibWis dasacavad, romelic gansazRvravs abazanis siRrmes. 

nadnobis CatvirTvis damTavrebisas, Tujis Casxmamde abazanidan liTonisa 

da widis gadmoRvris Tavidan asacileblad fanjris zRrublze jer day-

rian magnezitis fxvnils, xolo Semdeg _ daRorRil gamomwvar Tu nedl 

dolomits an kirqvas e. w. `cru~ zRurblis Sesaqmnelad, romelsac yoveli 

axali nadnobis myari kazmis CatvirTvis Semdeg ganaaxleben; 

z. civmetexobis 

blanti rRvevidan myife rRvevaze gadasvlis temperaturaTa intervali, 

romelic ganisazRvreba texSi blanti Semdgenis xvedriTi wiliT, dartymiTi 

siblantis an ufro, misi Semdgenis _ bzaris gavrcelebis kuTri muSaobis 
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gansazRvruli mniSvnelobiT; 

z. civmetexobis zeda 

temperatura, romelzec dartymiT siblanteze gamocdili nimuSis tex-

Si blanti Semdgenis wili aRemateba 90 %-s; 

z. civmetexobis qveda 

temperatura, romelzec dartymiT siblanteze gamocdili nimuSis tex-

Si blanti Semdgenis wili ar aRemateba 10 %-s;  

z. cru 

martenis, orabazaniani, eleqtruli da sxva Rumlebis tevadobisa da 

mwarmoeblurobis gazrdisaTvis wina kedlis damcav, mxurvalmedegi 

Tujisagan damzadebul zRurblebs jer daayrian magnezitis fxvnils, 

xolo Semdeg _ daRorRil gamomwvar Tu nedl dolomits an kirqvas, 

rasac cru zRurbli ewodeba da icavs liTonis filebsa da mefoladeTa 

samuSao moedans nadnobis intensiuri dnobisa da duRilis periodebSi 

liTonisa da widis gadmoRvrisagan; 

z. widis gamosaSvebi 

sadnobi Rumlis CasatvirTi sarkmlis qveda zedapiri (nawili), saida-

nac xdeba widis gamoSveba. 

 

 

 

T 
TabaSiri 

minerali, miekuTvneba sulfatTa klass. SedgenilobiT kalciumis sul-

fatis hidrati (CaSO4 2H2O) TabaSiris saxesxvaoba: boWkovani _ seleniti;  

marcvlovani _ alebastri. 

1. bunebrivi T. minerali – kalciumis wyliani sulfati (CaSO4 2H2O) 
TeTri an moyviTalo feriT, xSirad uferuli, mineralogiuri skalis mi-

xedviT sisale 1,5-2 erTeuli da 2300 kg/m3 simkvriviT. T. naleqi mTis qani 

(TabaSiris qva) gamoiyeneba cementis warmoebaSi rogorc SemakavSireblad, 

aseve, Semavseblad qaRaldisa da plastikuri masebis miRebis teqnologiaSi 

da sasuqad. b. T. agreTve gamoiyeneba, optikaSi, mosapirkeTebel masalad 

da sxv. 

2. samSeneblo T. (CaSO4 0,5H2O) – swrafmyarebadi SemakavSirebeli niv-

Tiereba, romelic miiReba b. T. 140-190 oС temperaturaze gamowviT. s. T. ga-

moiyeneba kedlebis Sesales masalad, T. nakeTobebis teqnologiaSi, medi-

cinaSi da sxv. s. T. warmoadgens TabaSiris betonis dasamzadebel ZiriTad 

komponents mineralur da organul SemavsebelTan erTad. T. betons iyene-

ben sxvadasxva samSeneblo konstruqciis (tixrebi, furclebi, saventilacio 

arxebi da sxv), aseve metalurgiuli qarxnis samsxmelo saaqmroSi rTuli 

formis detalebis an mxatvruli gamosaxulebis modelebis dasamzadeblad. 

Tavdacoba (Tavdacobili) 
1. mduRare foladis wakveTili piramidis formis zodis Tavuri nawi-

lis duRilis SesaCereblad misi damatebiTi ganJangva aluminis marcvlebiT, 

Txevadi aluminiT, raime sxva ganmJangaviT an daxurva foladis sqeli fur-

clebis naWrebiTa Tu Tujis specialuri Camosxmuli filebiT; 

2. raime WurWlis Tavdaxurva hermetulobis uzrunvelsayofad, aor-

Tqlebis Sesamcireblad da sxv. 
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Tavi 

raime nakeTobis an konstruqciis sawyisi nawili. 

T. zodis 

zodis 14-16 % zeda nawili, romelic yvelaze gvian myrdeba, gadaje-

rebulia araliTonuri CanarTebisa da likvatebis xarjze. sxmulis Ziri-

Tadi jansaRi nawilisagan gansxvavdeba Warbi araliTonuri CanarTebis Sem-

cvelobiT. momWimav dganze gaglinvis Semdeg zods Tavs CamoaWrian da ga-

daadnoben. 

T. relsis 

relsis profilis zeda mTavari muSa nawili, romlis ganivi kveTis 

forma miaxloebulia momrgvalebul gluv an Rarovan zemtkice muSa zeda-

pirTan. 

T. sadedis 

foladis uwyveti Camosxmis win spilenZis kristalizatoris Ziri _ mer-

cxlis kudis formis Casaxsneli liTonuri nawili.  

T. Rumlis 

alqmedi Rumlebis konstruqciis elementi, romelic muSa sivrceSi 

sawvavis, haeris, maTi Serevis da mocemuli maxasiaTeblebis alis CiraR-

dnis organizacias uzrunvelyofs. martenis Rumlebs muSa sivrceSi aqvT 

ori T. (marjvena da marcxena torsebze), romlebic muSaoben rigrigobiT, 

rogorc sawvavis da haeris misawodeblad, an rogorc gamonabolqvi kvam-

lis, airebis asarineblad. 

Tavsebadoba 
liTonis zodebis glinvis Sedegad miRebuli nakeTobebis gansazRvru-

li geometriuli formisa da zomis dasaSvebi sizustis dacva-damTxveva. 

Tavxraxni 

raime detalis dasamagrebeli ZiriTadi xraxni, romelic maqsimalur 

datvirTvasa da daZabulobas ganicdis. 

Talki 

arabuli warmoSobis sityvaa da niSnavs fenovans. bunebrivi minerali, 

magniumis hidroqsilikati Mg6(Si6O20)OH. vaSlisebr-momwvano an TeTri feris 

nivTiereba, romlis sisale mineralogiuri skalis mixedviT aris 1, xolo 

simkvirive – 2600-2800 kg/m3. T. mkvrivi saxesxvaobaa steatiti da fenovani T. 

T. wvrilboWkovani saxesxvaoba agaliti gamoiyeneba medicinaSi, kos-

metikaSi, safeiqro, qimiuri, eleqtrokeramikuli nakeTobebis teqnologia-

Si. gamowvis Semdeg T. nakeTobani iZenen mJava da cecxlgamZle Tvisebebs. 

gamoiyeneba metalurgiul warmoebaSi. 

Talfaqi  

raime WurWlis Tavsaxuri. mag., cicxvisa da eqsikatoris T., zarxufi 

da sxv. 

Tamasa kar-fanjrisa 

karis, sarkmlis an raime sxva waxnagebis konturze (CarCoze) damag-

rebuli kinti. metalurgiuli sadnobi da maxurebeli Rumlebis wyliT 

sacivebeli da cecxlgamZle masalebiT amogebuli liTonis fanjrebis 

konstruqciuli simagrisaTvis kintebis nairsaxeobas iyeneben. 

Tamasa sayrdeni 

milebis civi glinvis dganis teqnologiuri instrumenti П-sebri kve-
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Tis mimmarTvelis saxiT, sayrdeni zedapirebis mrudxaza profiliT, rom-

lebzec gorgolaWebis poWoWikebi gadagordeba. 

Tanabroba  

1. Txevadi foladis qimiuri Sedgenilobisa da temperaturis gaTanab-

reba (homogenizacia) Rumlis, cicxvis, boyvis sxvadasxva nawilSi. es pro-

cesi farTod gamoiyeneba inertuli airebiTa da reagentebiT xarisxovani 

foladebis Rumelgare damuSavebisas; 

2. deformirebad liTonSi ZabvaTa Tanabari ganawileba. 

Tanazomadoba  

ori an ramdenime nakeTobis (sxeulis) gabarituli zomebis gansazRvra 

erTnairi sistemis sazom erTeulebSi. 

TanmTxvevi _ ixileT Tavsebadoba. 

Tanaproduqti  

metalurgiul procesebis ganviTarebis Sedegad miRebuli Tanamgzav-

ri (damatebiTi) produqtebi. mag. brZmedis procesis T. wida, brZmedis airi, 

sakerZis mtveri. koqsqimuri procesebiT koqsis Secxobis Tanamgzavri meo-

reuli produqtebia, koqsis airi, sasuqebis warmoeba, fisebi, naftalinebi, 

benzoli, gogirdi, maT Soris koloiduri, fenolebi da sxv. 

Tanamimdevroba  

metalurgiuli procesebis ganviTarebis teqnologiuri ciklebis mo-

nacvleoba. mag., aglomeraciis, brZmedis, foladsadnobi da glinvis teq-

nologiuri procesebis T., martenis, orabazanian, eleqtrul RumlebSi 

dnobis teqnologiuri procesebis periodebis T. da sxv. 

Tanmxebi 

metalurgiul procesebSi, kerZod, foladis dnobisas monawile ori 

an ramdenime faza, romlebsac erTmaneTTan akavSirebs Sexebis zedapiri. 

mag., liTonis abazana da widis fena, widis fena da Rumlis atmosfero, 

Txevadi liToni da magnezitis qvedis danaduRi, naglinisa da glinebis 

zedapiri da sxv. 

Tanobi cementaciis 

liTonis mcire zomis nimuSi, romelsac Sesabamisi markis foladis 

nakeTobasTan erTad aTavseben sacementacio yuTSi da Termuli da qimiur-

-Termuli damuSavebis sxvadasxva saxeobis ganxorcielebisas imyofeba da-

samuSavebeli nakeTobebis analogiur pirobebSi. Tanobis Semdgomi 

gamocdebiT msjeloben da sazRvraven dasamuSavebeli nakeTobis meqanikur 

da sxva Tvisebaze. 

Tarazo _ ixileT vaterpasi. 

Targi 

niSnavs nimuSs, models. warmoadgens mza nakeTis formis sizutis Se-

samowmebel samarjvs an instruments; nimuSi, romlis mixedviT mzaddeba 

erTgvarovani nakeTi. am terminTan dakavSirebulia mravali cneba, romel-

Tagan ZiriTadia: 

T. gasazomi 

normaluri kalibri; 
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T. samsxmelo 

modelis kompleqsis elementi specialuri profilis samarjvis saxiT, 

samsxmelo formisa da kopis samuSao siRruis warmosaqmnelad. dasaxele-

bis mixedviT isini iyofa sayalibo da sakope T.; 

T. standartuli xraxnis bijsazomi xelsawyo 

detalis Cazneqili da amozneqili zedapirebis simrudis radiusebi-

sa da sxv. Sesamowmebeli xelsawyo; 

T. furclis an firfitis 

xis, liTonis, plastikuri masis da sxv. T. amonaWrebiT, romlis kon-

turi _ forma Seesabameba naxazis an nakeTobis, saxes, ricxvTa cifrobriv 

moxazulobas. am SemTxvevaSi T. gamoiyeneba detalebis, nakeTobaTa, asoebis 

da sxv. dasamzadeblad. 

Targula 

kuTxeebis aRniSvnisa da Semowmebis instrumenti, Sedgeba Zelakisa da 

saxazavisagan, romlebic erTmaneTTan SeerTebulia WanWikiT. gamoiyeneba 

liTonebis, nakeTobis, meqanikuri damuSavebsa da sadurglo saqmeSi. 

Taro ganmtvirTavi 

saerTo daniSnulebis naglinis fasonuri profilis elementi, mdeba-

reobs yelis daboloebaze da mis perpendikularuladaa mimarTuli. 

Taro sagamyvano 

Camosakidi sagamyvano Taros daniSnuleba, WaurSi ganlagebuli meqa-

nizmebis, mowyobilobebis da muSebis ganTavseba sagamyvano Taroze. xdeba 

mimmarTveli bagirebis Camagreba da daWimva. 

Taro sortuli naglinisa  

nagebobaSi kuTxovani naglinis erT-erTi gverdi, horizontalurad 

ganlagebuli. 

Taroebi  

1. xis ficrebisa da liTonis furclebisgan agebuli Taroebis erTob-

lioba, romlebic ganlagebulia ramdenime sarTulad da ZiriTadad sasa-

wyobe meurneobaSi gamoiyeneba metalurgiuli qarxnis saamqroebSi, mTava-

ri meqanikosisa da energetikosis ganyofilebebSi; 

2. nadnobebisa da markerebis mixedviT sworkuTxovani, kvadratuli, 

mrgvali an sxv. naglinis wyobilad ganlageba xdeba specialuri TaTebia-

ni amwis daxmarebiT.  

Tasi sawide  

Tujis an foladis 60-100 mm zomis sqelkedliani, 10-20 m3 moculobis 

sxmuli WurWeli (fiala, jami) sadnobi agregatidan gamoSvebuli widisa da 

warmoebis Txevadi an fxvieri sxva narCeni masalebis misaRebad da widasazi-

dis meSveobiT gadasazidad widasayarze an gadasamuSaveblad da a. S. 

TaRi  

arqiteqturuli elementi, kedelSi an or sayrdenze moTavsebuli gam-

Woli an yru Riobis mrudxazovani gadaxurva. 

TbilaviamSeni 

ruseTisa da ukrainis metalurgiuli gigantebis magnitogorskisis, 

Celiabinskis eleqtrometalurgiuli, kuzneckis, komunarskis metalurgiu-

li kombinatebis, pervouralskisa da nikopolis milebis qarxnebis aRmaSe-
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nebelma profesorma nikoloz qaSakaSvilma i. stalinis davalebiT, sabWo-

Ta qveynis strategiulobidan gamomdinare, baqos mebavTobeebis milebiT 

uzrunvelsayofad (romlebic qveynis moxmarebis 96 % navTobs 

moipovebdnen), jer TbilisSi rkinigzis sadgur velTan 1940-41 ww. aaSena 

amierkavkasiis metalurgiuli qarxnisaTvis ramdenime samrewvelo 

sayofacxovrebo daniSnulebis Senoba, romelSic Tavdacvis komitetis 1941 

wlis seqtembris gankargulebiT ganaTavses taganrogidan rkinigzis 14 

eSeloniT evakuirebuli aviagamanadgureblebis qarxana inJiner-teqnikuri 

personalis ojaxebTan erTad. ase daarsda #31 qarxana `TbilaviamSeni~. 

pirveli eSelonis Camosvlidan 20 dRis Semdeg oqtombris revolu-

ciis 7 noembris dResaswaulisaTvis damzadda 2 aviagamanadgurebeli, xo-

lo wlis bolosaTvis frontma miiRo 18 aviagamanadgurebeli. 

1941 w. qarxnis pirvel direqtorad dainiSna vladimer salaZe, 1947 

wels _ iakob xvedeliani, 1971 wels _ pantiko Tordia. Mmisi uSualo xel-

mZRvanelobiT moxda aviamSenebeli qarxnis masStaburi zrda-gadaiaraReba, 

reaqtiuli gamanadgurebeli TviTmfrinavis СУ-25-is damzadeba. amJamad qar-
xana privatizebulia da warmatebiT muSaobs Cveni qveynis Tavdacvis saminis-
tros SemadgenlobaSi. 

Tbili glinva _ ixileT g. Tbili anu glinva Tbili. 

Tbilisis Tboeleqtrosadguri  
azotsasuqebis, qimiuri boWkos, cementis qarxnebis amuSavebis Semdeg, 

rusTavis metalurgiuli qarxnis 150 mgvt-iani Tboeleqtrocentrali q. rus-

TavTan erTad ganicdida eleqtroenergiis deficits. am deficitis 

aRmosafxvrelad nikoloz qaSakaSvilis proeqtiT didi qimiis qarxnebis 

mSeneblobasTan erTad ganxorcielda gardabnis Tboeleqtrosadguris 

mSenebloba, 1250 mgvt dadgmuli simZlavriT.  

wina saukunis 80-ian wlebSi guram qaSakaSvilis rusTavis metalur-

giuli qarxnis direqtorad daniSvnis Semdeg, Savi metalurgiis saministros 

kategoriuli winaaRmdegobis miuxedavad, man miaRwia sabWoTa mTavrobis ga-

dawyvetilebas rusTavis metalurgiul qarxanaSi eleqtrofoladsadnobi 

saaqmros mSeneblobaze da metalurgebis wilobrivi kapdabandebebiT ,,saq-

energos’’ generalur direqtorTan, iuri WediasTan erTad daigegma gardab-

nis Tboeleqtrosadguris simZlavris me-9, me-10 da me-11 300-megavatiani en-

ergoblokebiT 900 mgvt-iT simZlavris gazrda, saidanac amoqmedda me-9 da 

me-10 blokebiT 600 mgvt simZlavre. amasTan erTad ganxorcielda marneulis 

500-kilovoltiani qvesadgurisa da amave Zabvis eleqtrogadamcemi magistra-

lis `koxra _ marneuli~ mSenebloba da azerbaijanis sistemebTan Sepira-

pireba. aseve guram qaSakaSvilis iniciativiT miRweul iqna boris elcinis 

kategoriuli gankarguleba separatisti afxazebis mier warTmeuli engur-

hesis simZlavreebis saqarTvelos energetikosebisaTvis samarTavad gadmo-

cema. gatarebulma RonisZiebebma sagrZnoblad gazarda Cveni qveynis eleq-

tromomaragebis damoukidebloba, mdgradoba da usafrTxoeba.  
Tbilisis Tboeleqtrosadguris pirveli energobloki amoqmedda 1963 

wels. misi pirveli direqtori iyo vaxtang qinqlaZe (1963-1969 ww.) amJamad 

Tboeleqtrosadguris  generaluri direqtoria batoni malxaz iaseSvili. 

Tboeleqtrosadguri erT-erTi yvelaze mZlavri eleqtroenergiis wyaroa, 

riTac maragdeba Cveni qveynis yvela warmoeba-dawesebuleba da mosaxleoba. 
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Tbilisis metalurgiuli teqnikumi 

Tbilisis metalurgiuli teq-

nikumis dafuZnebis istoria metad 

sainteresoa. i. stalinis davalebiT 

nikoloz qaSakaSvilis mier meta-

lurgebisaTvis aSenebul sawarmoo-

-sayofacxovrebo SenobebSi evakui-

rebuli iqna taganrogis aviagamanad-

gureblebis qarxana. i. stalinisagan 

1942 wels nikoloz qaSakaSvilma axa-

li davaleba miiRo _ rom milsag-

linavi qarxnis mSenebloba gagrZe-

lebuliyo rkinigzis sadgur rusTa-

vis dausaxlebel teritoriaze _ 

,,sxvani rom ar dapatronebodnen“ qarTul miwas, iq aSenebuliyo metalur-

giuli qarxana, metalurgiuli teqnikumi da qalaqi rusTavi. naxa ra i. sta-

linis ganwyoba samSoblosadmi, nikoloz qaSakaSvilma 1943 wels moamzada 

Tavdacvis komitetis gankargulebis proeqti amierkavkasiis metalurgiuli 

qarxnis mSeneblobis problemebis garSemo. miuxedavad imisa, rom qarxnis 

aSeneba rusTavSi iyo gadawyvetili da teqnikumic iq unda aSenebuliyo,  

i. stalinma mainc moawera xeli gankargulebas, romliTac Savi metalur-

giis saxalxo komisariats (komisari o. Tevosiani) daevala Savi metalur-

giis saxsrebiT 1944 w. TbilisSi daefuZnebina metalurgiuli teqnikumi. 

Savi metalurgiis komisariatma avlabarSi, 1944 wels, droebiT Senoba-

Si, aamoqmeda teqnikumi, romlis pirvel direqtorad dainiSna profteqni-

kuri saswavleblis ostati Salva xerodinaSvili. man, teqnikumis funqcio-

nirebasTan erTad, xeli Seuwyo n. qaSakaSvilis davalebiT amierkavkasiis 

metalurgmSenis #1 trestis mmarTvel nestor giorgaZes teqnikumis mSe-

neblobaSi, romelic dRes teqnikuri universitetis II saswavlo korpusia, 

masSi da metalurgiuli qarxnis mier aSenebul meaTe korpusSi, ganTavse-

bulia saqarTvelos teqnikuri universitetis qimiuri teqnologiisa da me-

talurgiis fakulteti da Teatri `modi-naxe~. mogvianebiT rusTavSic aSen-

da metalurgiuli teqnikumi. amrigad, n. qaSakaSvilis momzadebuli gankar-

gulebis proeqtiT TbilisSi aSenebuli metalurgiuli teqnikumis Senoba 

dedaqalaqisaTvis i. stalinis mier naCuqari arqiteqturuli Zeglia. 

Tbilisis feroSenadnobebis sacdeli qarxana  

1929-31 wlebSi gamoCenili mecnierisa da sazogado moRvawis niko ni-

kolaZisa da misi saxelovani vaJis giorgi nikolaZis iniciativiT didube-

Si manganumis Senadnebis teqnologiebis Seswavlisa da SemuSavebisaTvis 

aSenda 900 kvt simZlavris eleqtroTermuli Rumeli, romlis amoqmedeba da 

sawarmoo mecnieruli cdebis _ sacdeli eqsperimentebis Catareba giorgi 

nikolaZis uSualo xelmZRvanelobiT mimdinareobda. qarxanaSi sawarmoo 

ubanze xdeboda eleqtrodebis garsacmebisa da eleqtrodebis masis momza-

deba da misi dnobis procesis dros Secxoba da gamoyeneba, eleqtrodebis 

marTva, adgilobrivi safluse masalebiT widis reJimebis, el. energiis 

nikoloz qaSakaSvilis iniciativiT 

aSenebuli Tbilisis metalurgiuli 

teqnikumis Senoba
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xvedriTi wilis da sxva feroSenadnobebis warmoebisaTvis teqnologiuri 

parametrebis dadgena giorgi nikolaZis da misi aRzrdili pirveli meta-

lurgebis _ a. xviCias. e. nadiraZisa da sxvebis aqtiuri monawileobiT xde-

boda. didubis sacdel qarxanaSi sxvadasxva feroSenadnobis dnobis teqno-

logiebis SemuSaveba. 
 didubis qarxanaSi Catarebuli feroSenadnebis cdebis teqnologiis 

safuZvelze aSenda zestafonis feroSenadnobTa qarxana da is damsaxure-

bulad atarebs giorgi nikolaZis saxels. am didi mamuliSviluri saqmis 

aRmSeneblobaSi gaizardnen erovnuli eleqtrometalurgiis, feroSenadne-

bis warmoebis maRali reitingis kadrebi: zestafonis feroSenadnobTa qar-

xnis direqtori ivane kekeliZe, mTavari inJinrebi vladimer melaZe da ilia 

niJaraZe, warmoebisa da teqnikuri ganyofilebis ufrosi irakli lorTqi-

faniZe, romlebic mogvianebiT, maRalxarisxovani feroSenadnebiT qveynis 

uzrunvelyofisaTvis stalinuri premiis laureatebi gaxdnen.  

Tboarineba 

sxeulidan siTbos arTmevis (gacemis) procesi. 

T. arastacionaruli 

T. arastacionarulia temperaturis cvalebadobisas droSi, rodesac 

dT/dx ≠0 da misTvis damaxasiaTebelia siTbos dagroveba da kargva. metalur-

giuli Tboteqnikis pirobebSi a. T. magaliTia perioduli qmedebis kameru-

li Rumlebis Tburi reJimi . 
T. stacionaruli 

stacianarulia, rodesac Tbogadacema mimdinareobs mudmivi tempera-

turis pirobebSi da droSi – dT/dx = 0. aseTi TbogadacemisaTvis damaxasia-

Tebeli ar aris siTbos dagroveba an kargva. s. T. magaliTia ganuwyveteli 

moqmedebis biZgariani an konveiruli Rumlebis Tburi reJimi. 

Tbogadamcemi 

siTbogacvliTi aparati, gamoiyeneba siTbos gadacemisTvis ufro maRa-

li temperaturis mqone garemodan ufro naklebi temperaturis mqone gare-

moSi (siTbos matareblis wyarosagan gasaxurebeli sxeulisadmi). T. iyofa 

rekuperatorebad, regeneratorad da Semrevad (ix. Sesabamisi terminebi). 

Tbogadacema 

siTbogacvliTi procesi or airovan, Txevad an myar fxvnilovan Tbo-

matareblebs Soris gamyofi kedlis gavliT. T. intensiuroba xasiaTdeba 

T. koeficientiT, romelic ricxobrivad tolia siTburi nakadis simkvri-

visa Tbomatareblebs Soris temperaturaTa 1K sxvaobis dros. T. koefici-

entis gazomvis erTeulia vt/(m2·K). T. koeficientis ukusididea sruli Ter-

muli (Tburi) winaRoba T. K·m2/vt erTeulebSi. 

T. sxivuri 

Tbogadacema, roca energiis gadacema xorcieldeba gamosxivebiT. 

Tbogamtaroba 

sxeulis Tviseba gaataros siTbo (mikronawilakebis Tburi rxevebis 

energia) ufro gaxurebulidan naklebad gaxurebul ubanze, rac sabolo-

od iwvevs siTbos gaTanabrebas; T. procesis aRwera warmoebs frangi mec-

nieris furies kanoniT: Tburi nakadis simkvrive temperaturaTa gradientis 

(sxvaobis) proprociulia da gamoisaxeba tolobiT q =µ·∆T. T. xasiaTdeba 

Tbogamtarobis koeficientiT µ, vt/m·K, ricxobrivad tolia siTbos raode-
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nobis, romelic gadaecema 1 saaTSi, 1 mm sisqis 1 m2 zedapiridan, 1 K tempe-
raturis pirobebSi. T. procesSi gasaTvaliswinebelia temperaturagamta-

robis koeficientis (α) mniSvneloba, romelic gansazRvravs temperaturis 

cvlilebis siCqares arastacionarul Tbur procesebSi da kavSirSia T. ko-

eficientTan, TbotevadobasTan (Cp) da nivTierebis simkvirivesTan (ρ) Sem-

degi damokidebulebiT: 
P

,
C
µ

α =
ρ

 m2/wm. T. koeficienti damokidebulia masa-

lis bunebaze, qimiur Sedgenilobaze, temperaturaze, simkvriveze, teniano-

basa da forianobaze. 

Tboganmxoloeba  

Senobebis, sawarmoo Tburi agregatebisa da danadgarebis, samacivro 

kamerebis, milgayvanilobis da sxv. garemosTan arasasurveli siTbogacvli-

sagan dacva, siTbogacvlis agregatebis zedapiris specialuri Tbosaizo-

lacio masalebis fenovani dafarviT xorcieldeba. 

Tbogacema  

TbogacvliTi procesi myari sxeulis zedapirsa da garemomcvel gare-

mos Soris – TbomatarebliT (airiT an siTxiT). T. intensiuroba xasiaTde-

ba T. koeficientiT, romelic tolia gayofis zedapirze siTburi nakadis 

simkvrivis Sefardebisa zedapirsa da garemos Soris temperaturul dawo-

laze. T. koeficientis erTeulia nakadis vt/(m2·K). misi ukusididea T. Ter-

muli winaRoba K·m2/vt erTeulebSi. 

Tbogeneracia  

siTbos miReba energiis sxva saxeobebidan. metalurgiul RumelSi siT-

bos wyarod SeiZleba iyos saTbobis qimiuri energia (saTbobian RumlebSi), 

sakazme masalebis qimiuri energia (avtogeneratoriani Rumlebi) da eleq-

troenergia (eleqtroRumlebSi). T. sawvavis RumelSi dawvis dros xasiaT-

deba siTbos raodenobiT, romelic gamoiyofa saTbobis sruli dawvis Se-

degad da wylis orTqlis kondensirebisas (dawvis umaRlesi Tbounariano-

ba) an wylis orTqlis kondensaciis gareSe (dawvis udablesi siTbo). saT-

bobis dawvis SemTxevaSi haeris xarjis SecvliT SeiZleba vareguliroT 

wvis temperatura, dawvis produqtebis qimiuri Sedgeniloba da raodenoba, 

wvis procesis stabiluroba (mdgradoba). haeris ukmarisobisas xdeba saw-

vavis arasruli wva da mcirdeba T. JangbadiT gamdidrebuli haeris gamo-

yenebiT SeiZleba gavzardoT sawvavis dawvis efeqti da SevamciroT haeris 

xarji, rac, Tavis mxriv, wvis produqtebis temperaturis gazrdas iwvevs. 

dasawvavad iyeneben sxvadasxva mowyobilobas: mtvrismagvari saTbobisaTvis 

_ xvrelian sanTurebs, mazuTisTvis _ specialuri konstruqciis frqveva-

nebs, airisaTvis _ efeqtur sanTurebs. maTi efeqturoba ganisazRvreba Rum-

lis samuSao sivrceSi gadacemuli siTbos wiliT saTbobis gamoyenebis 

koeficientiT. 

Tbodacva 

normaluri temperaturuli reJimis uzrunvelyofis saSualeba meta-

lurgiul agregatebsa da danadgarebSi, romlebic muSaoben mniSvnelovani 

siTbos nakadis zedapirze miyvanis pirobebSi. T. meTodebi iyofa: aqtiurad 

da pasiurad. aqtiuri meTodi warmoadgens airul an Txevad gamacivebels 

an maT narevs, romelic iTvisebs zedapirze miyvanili siTbos ZiriTad na-

wils. pasiur meTodSi, siTbos nakadis zemoqmedebas iTvisebs specialurad 
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konstruirebuli gare garsi an ZiriTadi konstruqciis specialuri dana-

farebi. 

TbodaZabuloba 

myar sxeulebSi warmoqmnili meqanikuri Zabvebi, romelTa mizezia tem-

peraturis araTanabari ganawileba sxeulis sxvadasxva wertilSi, agreTve 

raime dabrkolebiT siTburi gafarToebisadmi winaaRmdegobis gaweva. T. 

SeiZleba gamoiwvios manqanebis, liTonproduqciis plastikuri de-

formacia da bzarebis warmoqmna, rasac SeiZleba mohyves Senoba-nageboba-

Ta da konstruqciaTa ngreva _ rRveva. 

Tboeleqtroba  

eleqtrogamtarebsa da naxevrdgamtarebSi fizikur movlenaTa erTob-

lioba, xasiaTdeba siTbur da eleqtromovlenaTa urTierTkavSiriT. 

TboeleqtromamoZravebeli Zala (Tbo emZ) 

e. m. Z. aRZruli Caketil konturSi, Sedgeba ramdenime, ufro xSirad 

ori, TanamimdevrobiT SeerTebuli sxvadasxva gvaris gamtaris an naxevrad 

gamtarisagan, rodesac maTi Sexebis adgils (narCils) sxvadasxva temperatu-

ra aqvs (zeebekis efeqti). T. e. m. Z. damokidebulia temperaturul gradien-

tsa da gamtarebis masalaze: E = α (T1 –T2), sadac α – zeebekis koeficientia. 
is SeiZleba warmoiqmnas erTgvarovani masalisagan Seqmnil Caketil kontur-

Sic, Tu am masalis calkeuli ubnebi gansxvavebulia CanarTebis raodeno-

biT an marcvlebis kristalografiuli orientaciiT. temperaturis momate-

biT T. e. m. Z. sustad imatebs, magram is sagrZnoblad imatebs zogierTi 

gardamavali liTonisa da misi SenadnobebisaTvis, mag., T. e. m. Z. Pb – Ag Se-
nadnobebisaTvis aRwevs 86 mkv/K-s. 

Tboeleqtrocentrali 

amierkavkasiis milebis mwarmoebeli metalurgiuli qarxnis kompleqsis 

proeqtSi Sedioda 150 mgvt simZlavris Tboeleqtrocentralis mSenebloba, 

radgan aRmosavleT saqarTveloSi eleqtroenergiis didi deficiti iyo 

meore msoflio omis periodSi. profesor nikoloz qaSakaSvils (1888-1967 ww.) 

ruseTis, ukrainis sruli metalurgiuli ciklis qarxnebis Tboeleqtrocen-

tralebis mSeneblobis didi gamocdileba hqonda. rusTavis Tboeleqtrocen-

tralis mSenebloba daigegma axalcixis Raribi mura naxSirebis bazaze, sa-

dac 42 %-ze meti nacrianoba iyo. amierkavkasiis metalurgiuli qarxnis 

mSeneblobisas Tboeleqtrocentrali pirveli saamqro iyo, romelic 1947 

wels amoqmedda germaniidan miRebuli inglisuri warmoebis orTqlis pir-

veli da meore qvabebiT. sruli simZlavre orTqlis eqvsi qvabiT ganxorci-

elda, sadac mexuTe da meeqvse, maRali wnevisa da temperaturis, sabWoTa 

warmoebis qvabebi iyo, saaTSi 80 t orTqlis mwarmoeblurobiT. Tboeleq-

trocentralis sruli simZlavriT amoqmedebis Semdeg dReSi axalcixis 

2500 t naxSiriT maragdeboda. TboeleqtrocentralSi xorcieldeboda mi-

si dafqva specialur wisqvilebSi, saidanac qvabebs sawvavad miewodeboda.  

Tboeleqtrocentralis mSenebloba-aTvisebaSi didi wvlili miuZRviT 

mTavar energetikoss d. tyeSelaSvils, S. zarandias, Tboeleqtrocentralis 

ufrossa da Semdgom, mTavar energetikoss v. metrevels. rusTavis metalur-

giuli qarxana da Tboeleqtrocentrali koqsis airiT, orTqliT, teqniku-

ri wyliT da eleqtroenergiiT uzrunvelyofda azotsasuqebis qarxanas, 
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sxva sawarmoebs da q. rusTavis mosaxleobas. 

Tboenergetika  

Tboteqnikis ganyofileba, romelic moicavs siTburi energiis sxva 

saxeebad gardaqmnas (mag., meqanikur, eleqtroenergiebSi da sxv.). siTburi 

energiis eleqtroenergiaSi gardaqmnas ZiriTadad axorcieleben Tboeleq-

trosadgurebSi, sadac gamoiyeneba sxvadasxva saTbobis wvis an birTvuli 

saTbobis daSlis Sedegad gamoyofili Tburi energia, agreTve dedamiwis 

Sinagani siTbo, mzis siTbo da sxv. 

Tboenergia 

siTbogacvlis procesis energetikuli maxasiaTebeli, birTvuli saT-

bobis daSlis Sedegad miRebuli an gamoyofili energia, romelsac iRebs 

an gascems mocemuli sxeuli an sistema Tbogacvlis procesSi. mocemuli 

sxeulisadmi gadacemuli T. damokidebulia ara marto am sxeulis sawyis 

da saboloo mdgomareobaze, aramed siTbos gadacemis procesis saxeobazec. 

siTbos elementaruli raodenoba dQ, romelic gadaecema mocemul sxeuls, 

tolia am sxeulis siTbotevadobis (C) namravlisa misi temperaturis cvli-

lebaze e. i. dQ=CdT. siTbos raodenoba erTeulis saerTaSoriso (SI) sis-
temaSi izomeba joulebiT. 

Tboizolacia 

Tburi samrewvelo agregatebis, danadgarebis (metalurgiuli Rumle-

bi, avtoklavebi, saqvabeebi da sxv.) da Senobebis (an maTi calkeuli kvan-

Zebis), samacivro kamerebis, milgayvanilobebis da a. S. garemosTan arasa-

surveli mimocvlisagan dacva. Tboizolacia uzrunvelyofilia specialu-

ri danafarebis, garsacmebis da masalebis SeqmniT, romlebic aferxeben Tbo-

gadacemas. 

Tboizolireba _ ixileT Tboizolacia. 

Tbokaravi 

grZeli nageboba masSi gamavali rkinigziT, romelSic gayinuli fxvi-

eri sakazme masalebiT datvirTuli vagonebi cxeli haeris an sawvavis wviT 

gamoyofili siTboTi Tbeba, gayinuli fxvieri masalebi lRveba. 

Tbomedegoba 

1. liTonebisa da Senadnobebis unari xangrZlivad SeinarCunos saeq-

sploatacio Tvisebebi maRali temperaturis pirobebSi; axasiaTebs tempe-

raturuli aris zeda zRvars, romelzec SeuZlia miiRos meqanikuri datvir-

Tvebi formis Seucvlelad. T. dakargva ganapirobebs Senadnobebis Seuqce-

vad struqturul cvlilebebs (myari xsnaris daSla, ganmamtkicebeli faze-

bis nawilakebis koagulacia da sxv.). liTonuri nakeTobis tipsa da daniS-

nulebaze damokidebulebiT T. gansazRvris sxvadasxva meTodi gamoiyeneba. 

sakonstruqcio foladebisa da SenadnobebisaTvis T. maCvenebels warmoad-

gens e. w. deformaciuli T. – temperatura, romelzec iwyeba gansazRvrul 

datvirTvamde da temperaturamde gaxurebuli nimuSis dauSveblad didi 

deformacia. mag., cxlad deformirebis tvifrebis legirebuli saiaraRo 

foladebis da swrafmWreli foladebis T. ganisazRvreba saboloo Termu-

li damuSavebis Semdeg, damatebiT 4-saaTiani moSvebis temperaturiT, rom-

lis Semdeg nimuSis sisale iklebs gansazRvrul mniSvnelobamde: HRC40-45 
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satvifre da HRC58-60 swrafmWreli foladebisaTvis. 

2. detalebis Tviseba winaaRmdegoba gauwios maRal temperaturebs 

da SeinarCunon maxasiaTeblebi gadidebuli temperaturebis meqanikuri da 

qimiuri zemoqmedebebis pirobebSi. 

Tbomimocvleli _ ixileT Tbogadamcemi. 

Tbotevadoba  

sxeulze (sistemaze) gadacemuli siTbos raodenobis (dQ) Sefardeba 

misi mdgomareobis usasrulod mcire cvlilebis pirobebSi am sxeulis 

temperaturis Sesabamis cvlilebasTan (dT). e. i. C=dQ/dT. 
 1 g nivTierebis 1 oC-iT gasaTbobad saWiro siTbos raodenoba aris 

kuTri Tbotevadoba an sxeulis siTbotevadobis Sefardeba mis masasTan 

kuTr Tbotevadobas warmoadgens da ganisazRvreba gamosaxulebiT: c=C/m 
T. Sefardeba nivTierebis raodenobasTan warmoadgens e. w. molur T., 

romelic ganisazRvreba gamosaxulebiT: 

Cm=Mc=MC/m, sadac 
M _ aris nivTierebis moluri masa. 

T. damokidebulia qimiur Sedgenilobaze, mdgomareobasa da siTbogacemis 

procesze. mag., adiabaturi procesebis pirobebSi C=0, izoqoruli procesis 

dros C=Cv, xolo izobaruli procesisas C=Cp. izoTermuli procesebis pi-

robebSi C=±∞. zogad SemTxvevaSi T. aris temperaturis funqcia. T. erTeu-

li erTeulebis saerTaSoriso sistemaSi aris j/kg·K. 

Tboteqnika  

energoteqnikis samecniero disciplina _ dargi, romelic moicavs 

(si)Tburi energiis miRebis, gardaqmnisa da gamoyenebis meTodebis, manqanebis, 

danadgarebisa da mowyobilobebis SemuSavebis sakiTxebs. 

Tboteqnikosi  

metalurgiuli warmoebis ZiriTadi siTburi agregatis, Rumlis Tbo-

teqnikuri momsaxurebis personali. 

Tbounarianoba  

saTbobis wonis an moculobis erTeulis sruli dawvis Sedegad miRe-

buli siTbos raodenobaa. arCeven udables da umaRles T. saTbobis udab-

lesi T. umaRles T. SedarebiT naklebia siTbos im raodenobiT, romelic 

ixarjeba saTbobis dawvisas warmoqmnili da saTbobis SedgenilobaSi arse-

buli wylis aorTqlebaze. mag., qvanaxSiris udablesi T. aris 28-34 mgj/kg; 

mazuTisa 40-42 mgj/kg; bunebrivi airisa – 31-38 mgj/m3. 

Tbofarexi _  ixileT Tbokaravi. 

TboSemcveloba _ ixileT enTalpia. 

Tburi gamosxiveba  

sxeulis eleqtromagnituri gamosxiveba, ganpirobebuli am sxeulis 

Sinagani energiiT. ganisazRvreba misi Termodinamikuri temperaturiT da 

optikuri TvisebebiT: metalurgiul alqmed RumlebSi siTburi energiis 

ZiriTadi nawili T. g. gziT gadaecema. 

Tburi balansi  

saTbobis sruli dawvis Sedegad miRebuli sasargeblo da danakar-
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gebze daxarjul siTbos raodenobaTa toloba. zogierT SemTxvevaSi saT-

bobis sruli dawvis siTbos SeiZleba daematos wvis procesisaTvis saWi-

ro haeris fizikuri siTbo. T. b. monacemebis mixedviT adgenen saTbobis 

xarjs miRebuli produqciis wonis erTeulze, romlis mixedviT msjelo-

ben agregatis ekonomikurobaze. 

Tburi energia _ ixileT Tboenergia. 

Tburi nakadi  

siTbogacvlis procesSi gadacemuli energiis nakadi. 

Tegva  

1. nakeTobis zomebis sizustisa da zedapiris xarisxis asamaRleblad 

moculobiTi tvifvris damaxasiaTebeli operacia, romelic sasufTao tvi-

fariT warmoebs; 

2. civi moculobiTi tvifrvis operacia nakeTobis zedapirze amozne-

qil-Cazneqili sufTa reliefis misaRebad, rac specialur tvifrebSi mim-

dinareobs. 

 Tezafi 

`samefo arayi~ – erTi moculoba koncentrirebuli azotmJavas (HNO3 
65-68 % masiT) da sami moculoba koncentrirebuli marilmJavas (HCl 32-35 % 
masiT) narevi. T. erT-erTi Zlieri damJangavia, xsnis mraval liTons, maT 

Soris platinas da oqros. 

TeTra  

TuTiisa da tyviis fuZeze Seqmnili wyalSi uxsnadi TeTri saRebavi.  

Telva  

liTonis kontaqtur zedapirze mkumSavi Zabvebis dros warmoqmnili 

adgilobrivi plastikuri deformacia. 

Tengi 

viwro Roji sali masalebis sazeinklo damuSavebisaTvis (Wra, viwro 

Rarebis CaWra da a.S.). 

Teoria  

berZnuli warmoSobis sityvaa da niSnavs dakvirvebas, gamokvlevas, 

warmoadgens gamocdilebis, praqtikis logikur ganzogadebas da ayalibebs 

codnis ama Tu im dargSi saxelmZRvanelo ideebs. metalurgiul mecniere-

baTa SeswavlaSi gadamwyveti mniSvneloba eniWeba absorbciul-katalizur, 

atomur, atomur-molekulur, drekadobis, eleqtronul-ionur, kvantur, 

kinetikur, wvis, msgavsebis, xsnarebisa da sxva Teoriebs. 

Terbiumi 

(Tb) perioduli sistemis III jgufis iSviaT miwaTa elementebis oja-

xis movercxlisfro-TeTri liToni. T. nela iJangeba haerze da civ wyalTan 

Sedis reaqciaSi. is aRmoCenil iqna 1843 wels Svedi mecnieris k. mosande-

ris mier. saxelwodeba uwodes mineral iterbitis, anu im soflis saxelis 

mixedviT, sadac iyo napovni minerali). atomuri nomeria 65, xolo atomuri 

masa _ 158,92.  

birTvuli izomerebis CaTvliT izotopebis ricxvia 31, izotopuri 

masebis diapazoni _ 145→165. 
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Terbiumis ZiriTadi izotopebia: 

nuklidi 
atomuri 

masa 

gavrceleba 

bunebaSi, % 

naxevrad daSlis 

periodi 
gamoyeneba

159Tb 158,925342 100 stabiluria bmr 
60Tb 159,927163 0 72,4 dRe niSnuli 

Terbiumis radioaqtiuri izotopebi 

T. Cvidmeti radioaqtiuri izotopia miRebuli, romelTa masuri ricx-

vebia 147-dan 164-mde (159-is gamoklebiT). T. izotopebidan yvelaze sicocx-

lisunariania 
158Tb (t1/2 1,2·103

 weli). 
149Tb da 151Tb _ gamomsxiveblebia da el-

eqtronuli watacebiT iSleba. msubuqi izotopebis umravlesoba C6+-is 
daCqarebuli ionebiT Pr dabombviT an Eu-is _ nawilakebiT miiReba. 

T. biologiuri roli ar gaaCnia. is mciredtoqsikuria, adamianis or-

ganizmSi misi Semcvelobis Sesaxeb monacemebi ar qveyndeba, magram, savara-

udod, umniSvneloa. 

T. Semcveloba dedamiwis qerqSia 1,1·10-4 %, zRvis wyalSi _ 1,5-2,5·10-11 %. 

T. ZiriTadi mineralebi da wyaroa: monaciti [(Ce, La)PO4], T. msoflio 

warmoebaa 100 t/w., msoflio maragia 105 t. 

T. ori yvelaze mZime izotopi (A=163, 6,5 sT da A=164, 23 sT) dayofis 

produqtia. T. zemoqmedebiT miiReba. 

T. eleqtronuli struqturaa: K-, L- da M- garsebi Sevsebulia. T. Cve-

ulebriv, samvalentiania, magram aseve warmoqmnis Sualedur arasteqiomet-

riul Jangeulebs, rogoricaa: TbO2, Tb4O7 (Tb2O3·2TbO2). 
T. sxva qimiuri Tvisebebi lanTanis analogiuria. 

T. heqsagonur atomebis mWidrod ganlagebul sistemaSi kristaldeba. 

misi simkvrivea 8229kg/m3. 

T. Tb3+
 da Tb4+

 ionuri radiusebia Sesabamisad 0,923Ǻ da 0,84Ǻ. misi 
dnobis temperaturaa 1629K (1356 oC), xolo duRilisa _ 3396K (3123 oC), Tbo-

gamtarobaa 11,1 vt/(m·K), wrfivi gafarToebis temperaturuli koeficientia 

7·10-6 K-1. 
es elementi da misi zogierTi SenaerTi paramagnituria. 

Termaloi 

Senadnobi rkinis fuZeze. Seicavs 33 % Ni da 1 % Aℓ, xasiaTdeba damag-

nitebis maRali xarisxiT 20-80 oC temperaturebze. plastikuria, muSavdeba 

WriT da itvifreba: iwarmoeba 1,2-2 mm lentis saxiT. gamoiyeneba eleqtro-

nul sazom xelsawyoebSi (galvanometrebSi, eleqtroenergiis mricxveleb-

Si da sxv.). mudmivi magnitebis gorglebis saxiT mowyobilobebis tempera-

turuli cdomilebebis Sesamcireblad. 

Termiti  

aluminis (iSviaTad magniumis) fxvnilis narevi upiratesad rkinis, 

iSviaTad nikelis an sxva liTonis Jangeulis fxvnilTan. aalebis Semdeg 

intensiurad iwvis, aalebis temperaturaa 1300 oC. T. dawvis Sedegad viTar-

deba maRali (>2000 oC) temperatura, ris Sedegadac aRdgenili rkina da al-

uminis Jangeulebis narevi gamdnar mdgomareobaSi imyofeba. T. gamoiyeneba 

Termituli SeduRebis procesSi didi zomis detalebis SeerTebisTvis, ag-

reTve, faliad (amnTebad) samxedro saqmeSi. 
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Termituli SeduReba 

Termituli SeduReba, romlis drosac rkinis Jangis (xenji) da alu-

minis fxvnilis narevis, egreT wodebuli Termitis wvisas gamoiyofa siT-

bos didi raodenoba, romelic sakmarisia liTonis gasadnobad. Termits 

wvaven specialur tigelSi, warmoiqmneba Txevadi foladi da widebi, rom-

lebic ZiriTadad aluminis oqsidisagan Sedgeba. Termituli SeduRebiT, 

rogorc wesi, tramvaisa da rkinigzis relsebs aerTeben. 

TermoanTraciti  

anTraciti, Termulad damuSavebuli. T. Termuli damuSaveba iTvalis-

winebs, wylis orTqliT Saxtur RumelSi gaqrevas, antracitis TandaTano-

biT gaxurebas 1350-1400 oC temperaturis intervalSi. aseTi damuSavebis Sem-

deg izrdeba anTracitis Termuli mdgradoba da meqanikuri simtkice, mcir-

deba gogirdis Semcveloba. 

T. gamoiyeneba koqsis Semcvlelad bovebSi da eleqtrodebis damzade-

bis teqnologiaSi. 

Termobatarea 

Termoeleqtruli mowyobiloba, warmoadgens erTmaneTTan Tanamimdev-

robiT SeerTebul ramdenime Termoelements. T. simZlavre Termoelemente-

bis ricxvis pirdapirproporciulad izrdeba. 

Termobimetali 

bimetali, romlis Semadgenel elementebs (liTonebs an Senadnobebs) 

sxvadasxva siTburi wagrZeleba (gafarToeba) da gansxvavebuli eleqtruli 

winaRoba aqvT. gamoiyeneba eleqtrul wredSi erT-erT gamtarad da am wre-

dis Semkvrel-gamTiSvel (CamrTvel-amomrTvel) Termoregulatorad. T.-Si 

denis gatarebisas misi temperatura gaizrdeba da T.-s erTi elementi uf-

ro wagrZeldeba, vidre meore, ris gamoc T. gaiRuneba (moiRuneba) da gamor-

Tavs eleqtrul wreds. amis Sedegad T.-Si deni aRar gaivlis, gacivdeba, 

gaswordeba da CarTavs eleqtrul wreds. 

TermobirTvuli reaqciebi  

atombirTvebis SeerTebis _ sinTezis reaqcebi e. i. msubuqi atomuri 

birTvebis ufro mZime birTvebad gardaqmnis reaqciebi, romlebic viTarde-

ba maRali temperaturebis (108)K pirobebSi. T. r. ganviTarebisaTvis saWiro 

zemaRali temperaturis aucilebloba ganpirobebulia imiT, rom birTvebis 

erTmaneTisagan ganSorebis eleqtrostatikuri Zalebis didi mniSvnelobis 

pirobebSi erTmaneTs dauaxlovdeba da Sejaxeba xdeba mxolod maTi maRa-

li kinetikuri energiis wyalobiT. 

T. r. Tan axlavs maRali energiebis gamoyofa, rac xels uwyobs reaq-

ciebis garemoSi zemaRali temperaturebis SenarCunebas. mag., 1 kg wyalba-

dis heliumad sruli gardaqmnis Sedegad gamoiyofa 8·1014 j Tburi energia, 

rac 10-jer metia 1 kg 235U uranis daSlis energiaze da 20 mln-jer meti 1 kg 

benzinis dawvis Sedegad gamoyofil energiasTan SedarebiT. 

 xelovnuri T. r. jerjerobiT miRebulia umarTavi, arastacionaru-

li reaqciebis saxiT, romlebsac iyeneben TermobirTvul iaraRSi. T. r. 

marTvis mTavari siZnele dakavSirebulia iseTi efeqturi sistemis Seqmnas-

Tan, romelic xangrZlivi drois ganmavlobaSi garemomcveli garemosgan 

saimedo Tboizolacias uzrunvelyofs. 
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Termogravimetria  

Termuli analizis meTodi, romlis drosac registrirdeba nivTiere-

bis masis cvlileba temperaturisagan damokidebulebiT. 

Termodinamika  

fizikis nawili, Seiswavlis makroskopuli sistemebis (sxeulebis, 

velebis) zogad Tvisebebs, maTSi energiis saxeobaTa gardaqmnebis Sedegad 

gamowveul movlenebs da cvlilebebs. amasTan sxeulebis makroskopuli 

agebuleba ar icvleba. 

 T. emyareba or ZiriTad kanons, Termodinamikis pirvel da meore sa-

wyisebs da agreTve, nernstis kanons, romelic Termodinamikis me-3 kanonis, 

saxelwodebiTaa cnobili. 

ganasxvaveben zogad da qimiur T. zogadi anu fizikuri T. swavlobs 

arawonasworul sistemebSi mimdinare Seuqcevad fizikur procesebs da 

Tvisebebs, rogoricaa difuzia, siblante da sxv. 

T. qimiuri swavlobs qimiuri, fizikuri da fizikur-qimiuri procese-

bis erTobliobas (qimiuri reaqciebis siTburi efeqtebi, qimiuri da fizi-

kuri wonasworobis pirobebi da sxv.). 

T. teqnikuri swavlobs TboteqnikaSi kriogenuli da sxva manqanebis 

Teoriis SemuSavebas, siTburi Zravebisa Tu samacivro danadgarebisa da ka-

nonebis praqtikaSi gamoyenebas. 

Termodinamikuri potenciali 

makroskopuli parametrebis (wneva, entropia, temperatura, moculoba) 

gansazRvruli funqciebi, romlebic Termodinamikuri sistemis mdgomareo-

bas axasiaTebs. TiToeuli funqcia sistemis yvela Termodinamikuri Tvise-

bis srul suraTs iZleva. 

Termodinamikuri sistema  

sxeulebis erToblioba, romelTac SeuZliaT erTmaneTSi an sxva niv-

TierebasTan gacvalon energiebi. T. s. warmoadgens nebismieri sistema, ro-

melic xasiaTdeba Tavisuflebis xarisxis didi ricxviTi (mag., sistema, ro-

melic molekulebis an atomebis didi raodenobisagan Sedgeba). 

 ganasxvaveben fizikurad an qimiurad erTgvarovan T. s. mag,. wonas-

worul mdgomareobaSi arsebuli qimiurad erTgvarovani airi an airebis 

narevi warmoadgens fizikurad erTgvarovan T. s. qimiuri erTgvarovani T. 

s. magaliTia wyali yinulTan erTad. qimiuri erTgvarovani T.s. magaliTia 

haeri. 

Termodinamikuri temperatura 

temperatura temperaturis Termodinamikuri skalis mixedviT. erTeu-

lebis saerTaSoriso sistemaSi (si), gamoisaxeba kelvinebSi (K). zogierT 

ganviTarebul qveyanaSi (aSS, inglisi, kanada da sxv.) kelvinTan erTad T. t. 

gasazomad renkinis graduss iyeneben. 

Termodifuzia  

temperaturuli gradientis arsebobiT ganpirobebuli Termuli difu-

zia garemoSi (airebis narevis, sxnaris myari karbiurizatoris da sxv.). Ter-

muli difuziis procesis intensiuroba viTardeba temperaturis matebiT, 

Sesabamisad icvleba nakeTSi difundirebuli komponentebis koncentracia. 

Termodrekadoba  

sxeulis temperaturis Secvlis dros sxeulis temperaturisa da Zab-
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vaTa maCveneblis xazobrivi fardobis mniSvneloba. 

Termoelementi  

mowyobiloba, Sedgeba ori sxvadasxva liTonis an naxevradgamtari 

narCilisagan, romlis darCilul da Tavisufal boloebze warmoiqmneba 

temperaturebis sxvaobaze damokidebuli mudmivi denis emZ, romlis saSua-

lebiTac Tburi energia eleqtrulSi (zeebekis efeqti) da piriqiT (pelties 

efeqti) gardaiqmneba. 

T. atareben Termowyvilebis saxels. iyeneben sazom xelsawyoebsa da 

TermoregulatorebSi, samacivro danadgarebSi da sxv. 

TermoeleqtromamoZravebeli Zala (Termo emZ) _ ixileT Tboel-

eqtromamoZravebeli Zala (Tbo emZ) 

Termomedegoba  

cecxlgamZle da sxva myife masalebis unari, gaxureba-gacivebisas tem-

peraturis cvlilebebiT aRZrul Termul Zabvebs gauwios winaaRmdegoba. 

T. damokidebulia masalis Termuli gafarToebis koeficientsa da Tbogam-

tarobaze, aseve nakeTis formasa da zomaze. T. Sefaseba xdeba TbocvlaTa 

ricxviT (gaxureba-gacivebis cikliT), romelsac uZlebs nimuSi an nakeTi 

bzarebis warmoqmnamde da warmoqmnis Semdeg nawilobriv an srul rRvevamde. 

Termomdgradoba  

cecxlgamZle masalebis da sxva myife fxvnilovani masalebis unari 

gauZlos temperaturebis mkveTr cvalebadobas da SeinarCunos mTlianoba. 

T. masalis darRvevamde wylis an haeris siTbocvlis ricxvis mixedviT gan-

sazRvraven.  

Termoziti 

widis minqafa (pemza) – msubuqi xelovnuri forovani masala, miiReba 

metalurgiuli widebis gafuebiT Txevadi mdgomareobidan swrafi gacivebis 

pirobebSi. misi saSualo nayari simkvrivea 250-1200kg/m3. iyeneben msubuqwo-

niani betonis warmoebaSi da Tbosaizolacio masalad. 

Termometri  

temperaturis sazomi xelsawyo. T. moqmedeba dafuZnebulia nivTiere-

bis fizikuri Tvisebebis cvlilebaze temperaturis cvlilebisagan damo-

kidebulebiT. mag., temperaturaze damokidebulebiT airebisa da siTxeebis 

moculobis, liTonebis eleqtrowinaRobis, Termowyvilis eleqtromamoZ-

ravebeli Zalisa da monoqromatuli gamosxivebis (radiaciuli an optiku-

ri pirometrebi). 

mravali saxeobis Termomerts Soris gavrcelebulia: 

T. gafarToebis 

misi moqmedebis principi siTxisa da Termometris saTavsis masalis 

(minis, liTonis an sxv.) gafarToebis koeficientis sxvadasxva mniSvnelo-

bazea dafuZnebuli; 

T. Termoeleqtruli 

misi ZiriTadi kvanZia Termoelementi; 

T. manometruli 

misi moqmedebis principi daxSul sistemaSi temperaturis cvlilebiT 

airis an siTxis wnevis Secvlazea dafuZnebuli; 

T. sakontaqto 

kontaqtorebiT aRWurvili vercxliswylis gafarToebis T. temperatu-
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ris garkveul zRvramde gazrdis Sedegad kontaqtebi erTdeba; 

T. winaRobis 

moqmedebis principi dafuZnebulia liTonebisa da naxevrad gamtare-

bis Tvisebaze temperaturis Secvlis gamo Seicvalos eleqtrowinaRoba. 

Termometria  

gamoyenebiTi fizikis ganyofileba, SeimuSavebs temperaturis gazom-

vis meTodebs da saSualebebs. T. aris agreTve metrologiis ganyofileba, 

romlis amocanaa temperaturuli gazomvis erTobliobisa da sizustis 

uzrunvelyofa, temperaturuli skalebis dadgena, etalonebis Seqmna, 

temperaturis gasazomi xelsawyoebis graduireba da Semowmeba. 

Termoregulatori 

saWiro doneze temperaturis avtomaturi damWeri mowyobiloba, ro-

melic gamoiyeneba RumlebSi, milgayvanilobebSi, Senoba-saTavsoebsa da sxva 

obieqtebSi Termorezistoris an Termowvilis saxiT. Termoregulatoris 

gadamwodidan signali miewodeba meqanikur, eleqtrul an pnevmat(ik)ur re-

gulators. Termoregulatori Sedis avtomaturi regulirebis sistemebSi. 

Termorezistori 

Termistori, TermowinaRoba – naxevrad gamtariani rezistori, rome-

lic arsebiTad icvlis eleqtrowinaRobas temperaturis cvlilebisas. T. 

mTavari parametria – muSa temperaturebis diapazoni da winaRobis tempera-

turuli koeficienti. ganisazRvreba rogorc winaRobis fardobiTi (%) na-

mati 1K temperaturis cvlilebisas. T. Sedis temperaturis distanciuri 

marTvis, centraluri gazomvisa da regulirebis, xanZarsawinaaRmdego sig-

nalizaciisa da Tburi kontrolis, eleqtrowredis sxvadasxva elementis 

temperaturuli kompensaciis mowyobilobebsa da sxva sistemebSi. 

Termoplastebi 

1.  Termoplastikuri polimerebi, plastmasebi, romelTa gadamuSavebi-

sas ar xdeba polimerebis gasaleba da masala gadnobisa da xsnadobis un-

ars inarCunebs dabal temperaturaze; 

2. plastmasebi, romlebic gaxurebisas (daSlis temperaturis dabla) 

rbildeba, advilad deformirdeba da dneba. maTi gacivebis Semdeg 

struqturisa da Tvisebebis arsebiTi cvlilebebi ar xdeba. 

Termostati 

xelsawyo, romlis daniSnulebaa raime moculobaSi temperaturis mud-

mivobis uzrunvelyofa an mudmivi temperaturis SenarCuneba. -60-dan 5000 C-mde 
temperaturul intervalSi iyeneben siTxian T. maTgan gavrcelebulia spir-

tis T. (-60-dan +10 oC-mde), wylis (10-95 oC), zeTis (100-300 oC), marilebis 

(300-500 oC), eleqtroRumlebisaTvis 300-1200 oC temperaturul intervalSi. 

T. farTod iyeneben fizikur-qimiuri, baqteriologiuri da sxva kvle-

visaTvis, eleqtronikaSi, kino- da fototeqnikaSi. 

Termoqimia 

fizikuri qimiis nawilis _ qimiuri Termodinamikis ganyofileba, ro-

melic Seiswavlis qimiuri reaqciebis, fazuri gardaqmnebis, xsnadobis, xsna-

rebis ganzavebisa da sxva procesebis siTbos. ganixilavs qimiuri procese-

bis Tbur maxasiaTebels da efeqts, nivTierebaTa (si)Tbotevadobebs. 

T. eqsperimentuli meTodia kalorimetria. zogierTi rTuli qimiuri 

reaqciis siTburi efeqtis gamoTvlas awarmoeben iribi gziT _ hesis kano-
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nis mixedviT. 

Termoqimiuri raketuli Zrava  

qimiur saTbobze momuSave raketuli Zrava. raketuli Zravis ZiriTadi 

nawilia – kamera, romelSic xdeba saTbobis wva-daSla, ris Sedegad wvis 

produqtebis gafarToebas da saqSenidan gamosvlas mosdevs wvis produq-

tebis _ kameridan gamosuli airis nakadis potencialuri energiis kineti-

kur energiad gardaqmna. myari saTbobis TrZ, Txevadi saTbobis TrZ Sedare-

biT martivia, rogorc konstruqciis, ise eqspluataciis pirobebis mixedviT. 

myari saTbobis raketul Zravebs gamoiyeneben saraketo artileriaSi, sab-

rZolo da kosmosur raketebSi; Txevad saTbobis raketul Zravebs ki, 

garda zemoaRniSnulisa, TviTmfrinavebis sastarto ZravebSi. 

Termoqromva 

foladis nakeTobaTa difuziuri dafarva qromiT, axorcieleben maRa-

li (800-900 oC-mde) temperaturis pirobebSi _ maTi cveTamedegobisa da ko-

roziamedegobis gazrdis mizniT zRvis wylis, gogirdovani airebisa da 

zogierTi mJavis zemoqmedebisas. 

Termowyvili 

Termoelementi, iyeneben sazom da gardamqmnel mowyobilobebSi, war-

moadgens ori sxvadasxva liTonis (Senadnobis) gamtars, romlebic erTi 

mxridan SeerTebulia rCilviT. narCilze siTburi moqmedeba iwvevs susti 

eleqtrodenis warmoqmnas, romlis sidide pirdapirproporciulia `cxel~ 

da `civ~ boloebs Soris temperaturebis sxvaobisa. T. Sedgeba gam-

tarebisagan, romelTa wredSi CarTulia mgrZnobiare xelsawyo _ galvano-

metri an potenciometri. am xelsawyos isris gadaxris mixedviT izomeba 

im garemos temperatura, romelSic `cxeli bolo~ aris moTavsebuli. `civi 

bolos~ temperatura Seesabameba haeris temperaturas galvanometrTan sakom-

pensacio gamtarebis SeerTebis adgilze. zusti gazomvebisaTvis `civ bolos~ 

gaatareben Ria TermosSi, romelSic wyalia Casxmuli da tivtivebs yinulis 

natexebi, rac uzrunvelyofs `civ bolos~ 0 oC-is tol mudmiv temperaturas. 

T. rogorc temperaturis gamzomi xelsawyo, gansakuTrebiT farTod 

aris gavrcelebuli metalurgiul warmoebaSi. T. yvelaze gavrcelebuli 

saxeebia: 

Termowyvili zRvruli temperatura, 
oC 

spilenZ-konstantani 400 

vercxl-konstantani 650 

rkina-konstantani 700 

qromel-kopeli 800 

nikeli 900 

qromel-alumeli 1100 

platinarodium-platinarodiumi 1600 

platina-platinarodiumi 1600 

volfram-reniumi 1500-2800 

Termoelementebis jgufi _ ixileT Termobatarea. 

Termuli analizi  

nivTierebebSi temperaturis gazrdis an Semcirebis Sedegad ganviTa-

rebuli fizikuri, fizikur-qimiuri an qimiuri procesebis (mag., gadnoba, 
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gamyareba, fazuri gardaqmnebi, qimiuri gardaqmnebi) kvlevis meTodi. 

Termuli burRva  

burRvis saxeoba, romelic efuZneba qanis daSlas WaburRilis sangrev-

ze maRali temperaturis airis WavliT, romelic gamoedineba zebgeriTi 

siCqariT cecxlWavluri sanTuris saqSenidan. 

Termuli damuSaveba 

masalebze (foladebi, Senadnobebi da sxv.) Tburi zemoqmedebis opera-

ciaTa erToblioba, romlis mizania saWiro mimarTulebiT maTi struqtu-

risa da Tvisebebis Secvla. T. d. Tavisi daniSnulebis, ganxorcielebis me-

Todisa da sxva niSnebis mixedviT ajgufeben ramdenime ZiriTad saxed: 

T. d. aRdgeniTi 

eqsploataciaSi namyofi mowyobilobebis detalebisa da elementebis 

struqturisa da Tvisebebis aRdgenis (regeneraciis), mikrodefeqtebis moci-

lebisa da saeqsploatacio muSa Tvisebebis ganaxlebis mizniT Catarebuli 

T. d.; 

T. d. aRdgeniTi cikluri 

aRdeniTi T. d. erTsa da imave reJimis mravaljeradi ganmeorebiT, 

romelic uzrunvelyofs optimaluri struqturis miRebas, Zlierad 

dazianebuli masalis mikrodefeqtebis likvidacias da muSa Tvisebebis 

srul aRdgenas; 

T. d. zedapiruli 

axorcieleben masalis lokaluri, mxolod zedapiruli gaxurebis 

gziT. z. T. damuSavebis Sedegad masalis Tvisebebi mxolod zedapirul fe-

naSi icvleba; 

T. d. saboloo anu damamTavrebeli 

uzrunvelyofs mza nakeTobis masalis sasurveli saboloo struqtu-

risa da Tvisebebis Camoyalibebas; 

T. d. winaswari 

winaswari Termuli damuSavebis procesebs miekuTvneba: mowva, norma-

lizacia, moSveba, gaumjobeseba, homogenizacia. es procesebi gamoiyeneba 

WriT damuSavebis gasaadvileblad (mcirdeba sisale), struqturis mosam-

zadeblad saboloo Termuli damuSavebisaTvis da zogierTi saxis defeq-

tebis (sxmulSi, naglinSi da naWedebSi bzarebis, flokenebis da sxv.) 

Tavidan asacileblad; 

T. d. Sualeduri 

cxeli an civi deformaciis momdevno civi deformirebis pirobebis 

gasaumjobeseblad axorcieleben. ufro vrclad Termuli damuSavebis cal-

keul saxeobaTa Sesaxeb ixileT Sesabamisi terminebi (mag., moSveba, mowva, 

wrToba da sxv.). 

Termuli dartyma  

garemos temperaturis mkveTri Secvla, mag., RumelSi saTbobis miwo-

debis mkveTri Sewyvetisas da kvlav gaxurebisas. Cveulebriv T. d. miakuT-

vneben Cqari gaxurebis SemTxvevebs, magram Termuli dartyma SeiZleba swraf 

gacivebasac vuwodoT. nakeTobebis rRvevas adgili aqvs ufro metad ara ga-

xurebis stadiaze, aramed Semdgomi swrafi gacivebis dros. T. d. iwveven 

rRvevas umetes SemTxvevaSi cecxlgamZle masalebis, keramikisa da minis na-

keTobebis temperaturis mkveTri cvlilebebiT, liTonuri nakeTobebze T. d. 

moqmedeba ZiriTadad iwvevs maT deformacias, iSviaT SemTxvevaSi – rRvevas. 
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Termuli Zabvebi 

temperaturis cvlilebis Sedegad liTonSi (nakeTobaSi) sxvadasxva 

fenis araTanabari gaxurebiT an gacivebiT gamowveuli Zabvebi. 

Termuli Wra 

xorcieldeba Jangbadis Wavlis gamoyenebiT, plazmuri, avtogenuri, 

lazeriT da sxv. 

Termul-meqanikuri damuSaveba (Tmd) 

liTonebisa da Senadnobebis plastikuri deformaciisa da Termuli 

damuSavebis procesebis erT teqnologiur ciklSi SeTavseba. Tmd Sedgeba 

liTonis austenizaciis temperaturaze (maRaltemperaturuli Tmd) an aus-

tenizaciis temperaturamde (dabaltemperaturuli Tmd) gaxurebis, plasti-

kuri deformirebisa da gacivebisagan. miiReba kristaluri agebulebis de-

feqtebis (dislokaciebis da sxv.) maRali simkvrive da struqtura, romelic 

uzrunvelyofs liTonis TvisebaTa sasurvel kompleqss. Tmd sakonstruq-

cio foladebisa da Senadnobebis simtkicis gazrdis erT-erTi progresu-

li meTodia. 

Tvalaki 

adidvis instrumenti, maRali simtkicisa da cveTamedegobis Senadno-

bisagan damzadebuli rgoli, romlis xvreli TandaTanobiT viwrovdeba 

adidvis mimarTulebiT, xolo masSi gatarebisas dasawvrilebeli mavTuli 

moiWimeba _ Semcirdeba misi diametri. ix. adidva. 

Tvali 

amwe-satransporto manqanis da sxva mowyobilobis sayrdeni da gadam-

aadgilebeli mgoravi elementi. daniSnulebis, konstruqciis da sxva niS-

nebis mixedviT gamoyenebaSia mravali saxis T., romelTagan ZiriTadia: rki-

nigzis qimiani da xiduri amweebis orqimiani xisti diskuri, saburaviani, 

kbilana, friqciuli, jaWvuri da sxv. 

TviTaaleba 

TviTaaleba procesia, romelic viTardeba qvanaxSiris, koqsis, torfis 

da sxva myari sawvavis groviTi an Txevadi sawvavis sacavSi Senaxvisas, ra-

sac iwvevs TviTaalebis temperatura, romlis miRwevisas mimdinareobs qi-

miuri reaqciebi sawvavis masalis qimiuri elementebis umarTavi wvis pro-

cesiT. 

TviTagzneba 

magnituri velis agznebis meTodi uSualod gardaqmneli mowyobilo-

bis daxmarebiT eleqtromanqanebSi RuziT xorcieldeba, TviTagznebiT mu-

Saoben mudmivi denis generatorebi da cvladi denis mcire simZlavris ge-

neratorebi sxvadasxva gammarTvelis meSveobiT. 

TviTagznebadoba 

1. eleqtrul manqanebSi magnituri velis agznebis xerxi uSualod man-

qanis Ruzidan; 

2. rxevebis warmoqmna dinamikur sistemaSi gare zemoqmedebebis arse-

bobisas. 

TviTanTeba 

igivea, rac TviTaaleba da TviTdawva. 



342 
 

TviTgavrcelebadi maRaltemperaturuli sinTezi 

ssip `ferdinand TavaZis metalurgiisa da masalaTmcodneobis insti-

tutis~ mecnierTa jgufma mniSvnelovani wvlili Seitana progresuli TviT-

gavrcelebadi maRaltemperaturuli sinTezis teqnologiis ganviTarebaSi. 

maT naSromebSi warmoCenilia, rogorc samecniero, ise teqnologiuri si-

axleebi. maTi samecniero miRwevebi mxardaWerili iqna saxelmwifos mier 

da aRiniSna saxelmwifo premiebiT: samecniero samuSaosTvis „TviTgavrce-

lebadi maRaltemperaturuli sinTezis maRaltefeqturi teqnologiebis 

SemuSaveba axali klasis masalebis misaRebad“ 2010 wels avtorebi: g. oni-

aSvili, g. varSalomiZe, z. aslamazaSvili da g. zaxarovi gaxdnen teqnikis 

dargSi saqarTvelos erovnuli premiis laureatebi da dajildovdnen ver-

cxlis medaliT.  

2013 wels avtorTa jgufs: g. TavaZe, g. oniaSvili, z. aslamazaSvili 

da g. zaxarovi naSromTa ciklisTvis „titani-aluminis erTfaziani nanos-

truqturuli masalebis sinTezis teqnologia“ saqarTvelos mecnierebaTa 

erovnulma akademiam mianiWa giorgi nikolaZis saxelobis akademiuri premia. 

TviTgantvirTvadi transporti 

sarkinigzo vagonebi an satvirTo avtomobilebi, romelTa gantvirTva 

Zaris garkveuli kuTxiT daxriT an iatakis gaxsniT xdeba. 

TviTgaxureba 

daJangvis procesebis ganviTarebis Sedegad masalis temperaturis zrda. 

TviTdifuzia 

qimiurad sufTa nivTierebaSi an mudmivi Sedgenilobis xsnarSi ganvi-

Tarebuli difuziis procesi, romlis drosac difundirebs nivTierebis 

sakuTari nawilakebi, mag., myari liTonis gisosSi iwyeba misi atomebis ga-

daadgileba (si)Tburi an sxva zemoqmedebiT maTi aRgznebis gamo. T. magali-

Tia nivTierebis mTel moculobaSi misi qimiuri Sedgenilobis gaTanabre-

ba, rac am nivTierebis nawilakebis siTburi moZraobiTaa gamowveuli. 

TviTinduqcia  

eleqtrowredSi gamavali eleqtrodenis Zalis Secvlis Sedegad el-

eqtromamoZravebeli Zalis (emZ) warmoqmna. T. emZ sidide denis Zalis cvli-

lebis siCqaris proporciulia da ganisazRvreba formuliT: E=-LdindI/dt, sa-
dac Ldin aris eletqrowredis dinamikuri induqciuroba, xolo dI/dt – de-
nis Zalis cvlilebis siCqare. 

TviTJangvadi 

nivTiereba, romelic iJangeba garemomcvel atmosferul pirobebSi. 

T. nivTierebebis magaliTia rkina, sxva liTonebi da maTi Senadnobebi. T. 

Tviseba miT ufro Zlier vlindeba, rac ufro Zlieria Jangbadisadmi 

qimiuri elementis (liTonis) qimiuri swrafva _ bma. 

TviTkarburacia 

saTbobis naxSirwyalbadovani airebis daSlis Sedegad Wvartlis na-

wilakebis warmoqmna, rac xels uwyobs CiraRdnis alis naTebis sikaSkaSis 

zrdas. 

TviTdaSladi  

nivTiereba, romelic garemomcvel atmosferul pirobebSi gardaiqmne-

ba. TviTdaSladi nivTierebis magaliTia metalurgiuli kiri, wida da sxv. 
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TviTmaregistrirebeli  

xelsawyo, romelic iwers – afiqsirebs garemos, agregatis, nivTiere-

bis, procesis mdgomareobis raime parametrs _ wnevas, temperaturas gaiS-

viaTebas da sxv. 

TviTmoSveba  

liTonis nakeTobis Termuli damuSaveba im siTbos xarjze, romelic 

nakeTobaSi sawrTobad gaxurebis Sedegad rCeba, nakeTobis nawilis an mTli-

anad mcire dayovnebiT wyalSi (an zeTSi) gacivebisas. 

TviTmweri  

xelsawyo, romelic afiqsirebs garemos, nivTierebis, procesis mdgoma-

reobis raime parametrs. mag., temperaturis maregulirebeli mowyobiloba 

_ potenciometri avtomaturi TviTCamweriT. 

TviTnabadi 

1.  TviTnabadi liTonis (Au, Ag, Pt da sxv.) bunebrivi gankerZoebuli ar-

seboba madansa an sabadoSi; 

mineralebi, romelTa qimiuri Sedgeniloba calkeul individualur 

elements Seesabameba. bunebaSi gavrcelebulia daaxloebiT 80-mde TviTna-

badi elementi, romelTa Sorisaa liTonebi: oqro, platina, vercxli, spi-

lenZi da sxv., naxevradliTonebi: dariSxani, stibiumi da sxv., araliTone-

bi: almasi, grafiti, gogirdi da sxv. T. elementebis umetesoba mniSvnelo-

vani sawarmoo daniSnulebis masalaa. 

TviTflusebadi 

rkinis madnebis saxeoba, Seicavs kalciumis Jangis (CaO) SedarebiT gaz-
rdil raodenobas. T. rkinis madnebis koncentratebis aglomeraciis proces-

Si flusebis Semcirebul raodenobas iyeneben. 

TviTCamoqceva 

masividan qanis natexebis, sakuTari woniT an samTo wneviT gamowveuli, 

TandaTanobiTi CamoSla. 

TviTCamweri _ ixileT TviTmweri. 

TviTwrTobadi foladi 

foladi, romelic wrTobisaTvis gaxurebis temperaturidan swrafi 

gacivebis gareSe iwrToba. 

Tviseba 

liTonebis, Senadnobebisa da metalurgiul teqnologiaSi gamoyenebu-

li masalebis gvarobisa da xarisxis ganmsazRvreli cneba (kategoria). mra-

vali saxis TvisebaTagan liTonis nakeTobaTa da liTonproduqciis mniS-

vnelovani Tvisebebia: abraziuli, aditiuri, antikoroziuli, meqanikuri, 

saeqsploatacio, samsxmelo, fizikuri, fizikur-meqanikuri, fuZe, qimiuri, 

deformaciuli, xenjwarmoqmnisa da sxv. 

Tviseba zeTisa aglejasawinaRo 

zeTis aglejasawinaRo TvisebebSi gulisxmoben mis unars, winaaRmde-

goba gauwios detalebis zedapirebze aglejas, roca adgili aqvs moxaxu-

ne wyvilebis `zeTis SimSils~ maRali kuTri datvirTvebisa da temperatu-

rebis pirobebSi. 



344 
 

Tia SenaduR nakerSi 

SenaduRi nakeris defeqti liTonis daRvenTiT ZiriTad liTonze an 

adre Sesrulebul lilvakTan. 

TiTberi  

Senadnobi spilenZis fuZeze, romelic ZiriTad malegirebel komponen-

tad Seicavs masiT 4÷45 %  TuTias – Zn. misi Semcvelobisgan damokidebule-

biT TiTberi dneba 900÷1045 oC temperaturebze. T. xSirad Seicavs agreTve 

alumins, rkinas, manganums, nikels, tyvias da sxv. elementebs, amasTan maTi 

jamuri Semcveloba ar unda aRematebodes 10%-s. T. kargad muSavdeba wne-

viT da WriT, gamoirCeva maRali simtkiciT, plastikurobiT da koroziame-

degobiT, gamoiyeneba rogorc deformirebul, ise sxmul mdgomareobaSi. T. 

farTodaa gavrcelebuli: 
T. avtomaturi 

Seicavs 3 %-mde tyvias. gamoirCeva avtomatur Carxebze advili damu-

SavebadobiT; 

T. deformirebadi 

TiTberi, romlis deformacia warmoebs civ (erTfaza T.) da cxel (or-

faza T.) mdgomareobaSi;  

T. erTfaza 

Seicavs 39 %-mde TuTias, romelic spilenZTan warmoqmnis erTfaza 

myar xsnars; 

T. orfaza 

Seicavs 39 %-ze met TuTias, romelic spilenZTan warmoqmnis orfaza 

myar xsnars; 

T. samsxmelo 

gamorCeva mcire CajdomiT da maRali TxevaddenadobiT (Txeldenado-

biT). garda amisa, teqnikaSi gamoiyeneba mravali saxis T., romelTa saxel-

wodebebi ganisazRvreba ZiriTadi malegirebeli elementebis mixedviT. ase-

Tebia: kaliani, manganumaluminiani, manganumiani, manganumkalatyviiani, man-

ganumnikelrkiniani, nikeliani, volframiani, vanadiumiani da sxv. 

Tixa  

naleqi mTis qani, Sedgeba wvrildispersiuli aracementirebuli Tixo-

vani mineralebisagan – fenovani struqturis mqone wyliani silikatebisa-

gan, dasvelebiT xdeba didad plastikuri, xolo gamowvis Sedegad _ qvisebr 

mtkice. Sedgenilobis mixedviT ganarCeven kaolinitur, montmorilonitur 

(bentonitur), hidroqarsovan da sxva T. T. keramikuli warmoebis ZiriTadi 

masalaa. cecxlgamZle T. farTod gamoiyeneba Samotis da sxva cecxlgmZle 

masalebis warmoebaSi. ix. bentoniti, kaolini (Tixa TeTri). 

Tvisebebi 

maxasiaTebelTa erToblioba, romelic asaxavs liTonis Sinagan age-

bulebas da misive (nakeTobis) gamocdebis pirobebiTa da xerxebiT (meTo-

debiT) ganisazRvreba. 

T. eleqtruli 

Tvisebebi, romlebic liTonSi eleqtronebiT, maTi moZraobiTa da ur-

TierTqmedebiT ganisazRvreba; 

T. liTonebis 

liTonebisa da Senadnobebis maxasiaTeblebi, upiratesad maTi ato-

mur-kristaluri agebulebiT, qimiuri SedgenilobiT, calkeuli fazuri 
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Semdgenis raodenobiTa da TvisebebiT, maTi ganawilebiT, substruqturiTa 

da sxva parametrebiT ganisazRvreba; 

T. magnituri 

movlenaTa erToblioba, romelic dakavSirebulia eleqtrulad da-

muxtuli moZravi nawilakebis urTierTqmedebasTan, aqvs magnituri mo-

menti, xolo magnituri urTierTqmedeba kavSirs axdens sivrciT gancalke-

vebul sxeulebs Soris, gadaecema gansakuTrebuli matarebliT _ magnituri 

veliT da masSi liTonuri masalis qcevas asaxavs; 

T. meqanikuri 

asaxavs liTonuri sxeulebis unars sxvadasxva viTarebaSi winaaRmde-

goba gauwios meqanikuri datvirTvebis zemoqmedebas; 

T. teqnologiuri 

asaxavs liTonuri masalis unars civ da cxel mdgomareobaSi daeqvem-

debaros SeduRebas, wneviT, WriT da Termul damuSavebebs; 

T. fizikuri 

gansazRvraven liTonuri masalis qcevas Tbur, gravitaciul, eleq-

tromagnitur da radiaciul velebSi da iyofa Tbur, moculobiT, eleq-

trul da magnitur Tvisebebad; 

T. qimiuri 

axasiaTebs airsa da sxva nivTierebebTan liTonuri masalis qimiur 

urTierTqmedebas, qimiurad aqtiuri nivTierebebis zemoqmedebis (maT Soris 

Jangvis) mimarT winaaRmdegobas. 

Tixamiwa 

aluminis oqsidi Aℓ2O3 eleqtrolizuri aluminis misaRebad ZiriTadi 

nedleulia.  

Tixnari 

Tixovani miwa. 

Tla 

liTonur nakeTobaTa da cecxlgamZle masalebis meqanikuri damuSa-

vebis saxea, romelic ZiriTadad meqanizmebiT, sarandavi, saxarato Carxe-

bis gamoyenebiT an xeliT xorcieldeba. 

ToksamarTi _ ixileT buZo. 

Tomasireba  

Tomasis fuZeamonagian konverterSi haeris gaqreviT fosforiani Tu-

jisgan foladis gamodnobis procesi. 

Tomasis wida  

Tomasis procesis fuZe wida, romelic foladis dnobis procesSi go-

girdisa da fosforis mocilebas anu gangogirdebas da defosforacias uz-

runvelyofs. 

Toriumi  
Th radioaqtiuri movercxlisfro liTonia. mis zedapirs daJangvisa-

gan oqsiduri afski icavs. T. urTierTmoqmedebs wylis orTqlsa da mJaveb-

Tan. sufTa T. rbili da plastikuria, xolo misi Senadnobebi sxva elemen-

tebTan maRali sisaliT gamoirCeva. 

is perioduli sistemis III jgufis radiaqtiuri elementia. T. aRmoCe-

nil iqna 1815 wels mineral ToritSi i. i. berceliusis mier q. stokhol-
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mSi (SvedeTi). Toriumi mexisa da elvis skandinaviur RmerTs _ Tors 

ukavSirdeba. bunebrivi T. ori ZiriTadi izotopisagan: 232Th(~100 %) da misi 

daSlis produqtis 
228Th _ radioTorisgan Sedgeba. T. atomuri masaa 232,038, 

atomuri nomeri _ 90, simkvrive _ 11720 kg/m3 293K temperaturaze, dnobis 

temperatura _ 2023K (1750 oC), duRilis temperatura _ 5060K (4785 oC). 

Toriumis ZiriTadi izotopebia: 

nuklidi 
atomuri 

masa 

gavrceleba 

bunebaSi 

naxevrad daSlis 

periodi 
gamoyeneba 

228Th 228,028715 kvali 1,913 weli  
229Th 229,031755 0 7300 weli bmr 
230Th 230,033127 kvali 75400 weli  
231Th 231,036298 kvali 25,5 sT  
232Th 232,038054 100 1,4.1010 weli niSnuli 
234Th 234,036593 kvali 24,1 dRe  

yvelaze mniSvnelovan izotops 232Th neitronebis moqmedebiT dayofis 

zRvari 1,05 mgev aqvs, amitom is aCqarebuli neitronebis reaqtorebSi bir-

Tvul sawvavad SeiZleba iqnes gamoyenebuli, magaliTad, gamamravlebel re-

aqtorebSi _ sawyis saTbobad 
233U . es izotopi warmoiqmneba 232Th-is β-daS-

liT, rac siTburi neitronebis moqmedebiT 7,57 barnis toli watacebis Wri-

liT miiReba.  

T. fotodayofis zRvaria 5,4 mgev. Toriumze aCqarebuli mZime ionebis 

(Be4+, C6+, O8+
 da a. S.) moqmedebiT transuranuli elementebis sxvadasxva izo-

topi warmoiqmneba. mineralebSi 
4He-is an 208Pb gazomvasTan erTad Toriumis 

raodenobis gansazRvra saSualebas iZleva dadgindes maTi asaki. analogi-

urad okeaneTa naleqebSi 
230Th ionsa da misi dediseul 

238U izotops an mis 
226Ra Svileul izotopebTan radioaqtiuri wonasworobis darRveva am nale-

qebis asakis gansazRvris saSualebas iZleva. 

Toriumis eleqtronuli struqtura amgvaria (K-, L-, M- da N- garsebi 
Sevsebulia): 

1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2 5p6 4f14 5d10 6s2 6p6 5f0 6d2 7s2
, rac misi homo-

logis _ hafniumis eleqtronuli struqturis msgavsia: 

1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2 5p6 4f14 5d2 6s2. 

Toriumis uxsnadi ftoridi 

T. 4-valentiani elementia. is hafniumTan SedarebiT ufro fuZovania, 

magram aqvs hafniumisa da cirkoniumis Tvisebebic. T., Ce-is msgavsad, uxsnad 
fTorids warmoqmnis. aseve, xsnadia misi hidroqsidi, peroqsidi da iodati.  

Toriumis hidrolizisadmi swrafva 

T. did midrekilebas avlens hidrolizisadmi, adsorbciisadmi, kaTo-

nitebze kompleqsebis warmoqmnisadmi. is warmoqmnis mravalricxovan Sena-

erTs, romlebic wyalSi neitraluria, magram kargad ixsneba organul 

gamxsnelebSi. es Tvisebebi aadvilebs T. gamoyofas sxva elementisagan. 

Th4+
 ionuri radiusia 0,99.  

liTonur T. oqsidebisa da ThF4 an ThCl4-is kalciumiT, magniumiT an 

natriumiT aRdgenis gziT an gamdnari fToridis eleqtroliziT iReben. 

T. kubur waxnagcentrebul sistemaSi kristaldeba da mdgradia dno-

bis temperaturamde. 
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Toriumis gamtaroba 

T. Zlieri eleqtrodadebiTi elementi, misi normaluri potencialia 

-1,90 v. aqvs Zlieri reaqciis unari. 1,37K temperaturze T. zegamtari xdeba. 

T. sxva liTonebSi naklebad xsnadia. misi liTonuri radiusia 1,79Å.  

Toriumis naerTebis cecxlgamZleoba da mJavamedegoba 

T. dioqsids aqvs cecxlgamZleobisa da mJavamedegobis Tvisebebi. misi 

simkvrivea 11,72 g/sm3, dnobis temperatura _ 3300 oC (liTonTa Jangeulebs 

Soris yvelaze maRali temperatura). cnobilia, agreTve T. karbidebi _ 

ThC, ThC2 da boridebi _ ThB4, ThB6, Th(BH4)4 da a.S. 

Toriumi bunebaSi 

adamianis organizmSi T. Semcveloba aseTia: kunTovan qsovilSi Sem-

cvelobis Sesaxeb monacemebi ar arsebobs. Zvlovan qsovilSi _ 0,2-1,2.10-5 %; 

sisxlSi _ 0,00016 mg/l; sakvebTan erTad yoveldRiurad Sedis 0,00005-0,003 mg; 

naklebad toqsikuria (0,04 mkkiuri/ml). 

T. Semcveloba miwis qerqSia 12.10-4 %; zRvis wyalSi _ 9,2.10-10 %. uran-

Tan SedarebiT dedamiwis qerqSi T. 3-jer metia. 

CeO2-Tan erTad T. iyeneben airis sarqvlebis dasamzadeblad. 

T. dioqsidi Sedis xelovnuri katalizatorebis SedgenilobaSi, moma-

valSi is birTvuli sawvavis warmoebaSi ZiriTad adgils daikavebs. 

T. ZiriTadi wyaroa monocituri minerali _ [(Ce,La,Nd,Th)]PO4. Toriu-

movani koncentratis msoflio wliuri warmoeba Seadgens 31000 t/w. misi 

maragia 3,3.106. 

TrTolva _ ixileT vibracia. 

TuTia (Zn)  
T. elementebis perioduli sistemis II jgufis elementia. misi atomu-

ri nomeria 30, atomuri masa _ 65,39, izotopebis ricxvia 23 birTvuli izo-

merebis CaTvliT, izotopuri masebis diapazonia 57→78.  
T. mocisfero TeTri liTonia. T. heqsagonur sistemaSi kristaldeba, 

misi atomis radiusia 1,38Å, dnobis temperatura _ 692,73K (419,5 oC), duRi-
lis temperatura _ 1180K (907 oC). T. Camosxmisas myifdeba, haerze oqsidis 

afskiT ifareba, reagirebs rogorc mJavebTan, ise tuteebTan. cnobili iyo 

CineTsa da indoeTSi XV saukuneSi, Tumca mis Senadnobs spilenZTan _ TiT-

bers, mraval qveyanaSi icnobdnen sami aTasi wlis win Cvens welTaRricx-

vamde. imis gamo, rom TuTiis Jangeulebidan aRdgenas misi duRilis tempe-

raturaze gacilebiT maRali temperatura sWirdeba, didi xnis ganmavlo-

baSi, praqtikulad SeuZlebeli iyo sufTa TuTiis miReba, radgan misi or-

Tqli haeris JangbadTan SeerTebisas kvlav warmoqmnida T-is Jangeuls. mog-

vianebiT am liTonis miRebis teqnologia kvlav daikarga da XVIII saukunis 

meore naxevramde evropaSi TuTia aRmosavleTis qveynebidan SehqondaT. mo-
nacemebi TuTiis miRebisa da gamodnobis Sesaxeb gvxvdeba VII-VIII saukunee-

bis Cinur da indur wyaroebSi. cnobil veneciel mogzaurs marko polos 

Tavis wignSi moTxrobili aqvs, rogor iRebdnen TuTias iraneli ostatebi. 

am elementis laTinuri saxelwodeba cinkumi damkvidrda mxolod XVI sa-

ukunidan, rasac xeli Seuwyo aRorZinebis epoqis cnobili mecnieris para-

celsis Sromebma. manamde am liTons spelteri, tucia, Spauteri, induri 

kala, konterfei da sxva erqva. amJamad damkvidrebuli laTinuri saxelwo-

deba `cinki~ iTargmneba rogorc TeTri nafifqi (erT-erTi versiis mixedviT 

es saxeli momdinareobs Zvelgermanuli sityvisagan cinko, rac jiblibos 
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niSnavs).  

TuTiis miReba 

1721 wels germanelma qimikosma da metalurgma henkelma mineral gal-

meidan TuTiis gamoyofa SeZlo. henkelma brWyviala liTonuri TuTia gal-

meis gamowvisas nacridan miiRo. 1743 wels evropaSi, britaneTis q. bristol-

Si amuSavda TuTiis pirveli qarxana. es jon Cempionis mier `daJanguli mad-

nebidan TuTiis miRebis distilaciuri meTodis~ gamogonebis patentis aRe-

bidan 4 wlis Semdeg moxda. oci wlis Semdeg ki manve SeimuSava TuTiis mi-

Rebis axali meTodi, romlis drosac nedleulad iqna gamoyenebuli ara da-

Janguli, aramed sulfiduri madani. bristolis qarxana weliwadSi 200 to-

namde TuTias awarmoebda. dRes ki msoflioSi awarmoeben milionobiT to-

nas da feradi liTonebis warmoebaSi spilenZisa da aluminis Semdeg me-3 

adgils ikavebs. kacobrioba Cvens welTaRricxvamde III-V aTaswleulebidan 

icnobs TuTiisa da spilenZis Senadnobis mraval saxeobas, romlebic far-

Tod gamoiyeneboda da gamoiyeneba mraval dargSi. am SenadnobTagan TiT-

brebi gamoirCeva maRali simtkiciT, plastikurobiT, koroziamedegobiT, 

lamazi ferebiT da SedarebiT dabali TviTRirebulebiT, ramac ganapiroba 

maTi farTo gamoyeneba. 

TuTiis ZiriTadi izotopebia: 

nuklidi 
atomuri 

masa 

gavrceleba 

bunebaSi 

naxevrad daSlis 

periodi 
gamoyeneba 

64Zn 63,929145 48,6%   
65Zn 64,929243 0 243,8 dRe niSnuli 
66Zn 65,926034 27,9 stabiluria  
67Zn 66,927129 4,1 stabiluria bmr 
68Zn 67,924846 18,8 stabiluria  
69Zn 68,926552 0 13,8 sT niSnuli 
70Zn 69,925325 0,6 stabiluria  

T. radioaqtiuri izotopebidan mxolod ors _ 
65Zn da 69Zn (n, γ) aqvs 

praqtikuli mniSvneloba. reaqciiT miRebul am or izotops difuziis, xa-

xunis, SezeTvis gansazRvra-gazomvaSi da niadagidan mcenareTa amoRebuli 

mineralebidan elementebis gamokvlevaSi iyeneben. 
69Zn napovnia radioaqti-

ur naleqebSi. wyalSi 65Zn-is zRvruli dasaSvebi normaa 10-2 mkkiuri/ml, 

haerSi _ 4.10-7 mkkiuri/m3, xolo adamianisTvis _ 92 mkkiuri. 

T. eleqtronuli struqturaa: 1s2 2s2 2p6 3s2 3p6 3d10 4s2. 

 TuTiis marilebi 

T. orvalentiania. misi zogierTi SenaerTi kovalenturia: aseTebia sul-

fidi, selenidi, teluridi, oqsidi da agreTve TuTiis organuli naerTebi. 

isini maRali reaqciaunarianobiT da haerze TviTaalebiT gamoirCeva. ami-

tom maT farTod iyeneben organul sinTezSi. 

T. marilebi hidratirebulia, advilad ganicdian hidrolizs. isini 

reagireben amiakTan mSral da tenian mdgomareobaSi, warmoqmnian amiakatebs, 

romlebic xsnarSi iZlevian [Zn(NH3)4]2+
 Sedgenilobis ionebs. cnobilia mra-

vali organuli da anionuri autokompleqsi, romlebSic T. sakoordinacio 

ricxvia 4, zogjer ki _ 6. T. amfoteruli pidrozeJangi tutovan nivTiere-
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bebSi ixsneba cinkatebis _ [ZnO2]2- warmoqmniT. sulfidebi, iodatebi da kar-

bonatebi ufro naklebad xsnadi marilebia. Zn/Zn2+ eleqtrodis normaluri 

potencialia 0,763 v. Zn2+
 ionis radiusia 0,83Å.  

T. haerze TeTri kvamlis warmoqmniT iwvis, romlis ZiriTadi kompo-

nenti Jangi (oqsidi) haerze warmoqmnis fuZe karbonats, romelic liTons 

Semdgomi daJangvisgan icavs. 

T. miiReba ZnO-s aRdgeniT naxSirbadiT an naxSirJangiT, agreTve mari-

lis eleqtroliziTa da fraqciuli distilaciiT _ gawmendiT xdeba. 

293 oC temperaturis pirobebSi T. simkvrivea 7133 kg/m3, xolo Tbogamta-

roba _ 116 vt/m.K. wrfivi gafarToebis temperaturuli koeficientia 25.10-6 K-1. 

TuTiis gamoyeneba metalurgiaSi 

T. iyeneben foladisa da rkinis sxva Senadnobebis galvanizaciisTvis, 

mSrali eleqtrobatareebis (galvanuri elementebis) warmoebaSi. T. qlori-

di xetyis konservaciaSi gamomSrobi saSualebaa, xolo sulfids iyeneben 

mafluorescirebeli ekranebis damzadebisas luminoforebad da scintila-

torad α-nawilakebis aTvlisas. T. oqsidi mniSvnelovani pigmentia. T. Sedis 

mravali liTonuri Senadnobis SedgenilobaSi. teqnikaSi farTod gamoiye-

neba TuTiis nikel-vercxlovani da samsxmelo Senadnobebi. 

TuTia bunebaSi 

T. mniSvnelovan rols asrulebs sicocxlis mraval formaSi. SesaZle-

belia misi kancerogenuloba. adamianis organizmSi misi Semcvelobaa: kun-

Tovan qsovilSi _ 2,4.10-2 %; Zvlovan qsovilSi _ 0,75-1,7.10-2 %; sisxlSi _ 

7,0 mg/l. yoveldRiurad sakvebTan erTad miiReba _ 5-40 mg toqsikuri do-

za _ 150-600 mg; saSualo wonis (70 kg) adamianis organizmSi aris 2,3 g T. 

T. gavrceleba dedamiwis qerqSi aris 75.10-4 %, zRvis wyalSi: atlan-

tis okeanis zedapirul fenebSi _ 0,5.10-8 %; siRrmul fenebSi _ 1.0.10-8 %; 

wynari okeanis zedapirul fenebSi _ 0,5.10-8 %; siRrmul fenebSi _ 5,2.10-8 %. 

TuTiis miRebis uZvelesi teqnologia 

T. ZiriTadi madnebia TuTiis kriala (ZnS), smitsoniti (ZnCO3) da sfa-
leriti [(Zn,Fe)S]. T. msoflio warmoeba Seadgens ~5.106 t/w, xolo maragi _ 

120.106 t. 

uZveles msoflioSi T. Senadnobebis _ TiTbrebis miRebas gamodnobis 

praqtikuli teqnologiuri procesebiT awarmoebdnen. e. w. qurebSi spilen-

Zis madnebis gadamuSavebas Tan sdevda TuTiis Semcveli mineralebis gamo-

yofa, romlebidanac naxSirbadiT aRdgenis Sedegad SesaniSnavi plastikuro-

bis da simtkicis mqone TiTberis Senadnobebs iRebdnen. uZveles periodSi 

metalurgebi TiTbers yviTel spilenZs uwodebdnen. mcire procentuli Sem-

cvelobis aluminiani TiTberi sasiamovno oqrosferi SeferilobiT gamo-

irCeva, amitom mas farTod iyeneben mxatvruli nakeTobebisa da warCinebis 

niSnebis dasamzadeblad. me-19 saukunis dasawyisSi moskovis wiTel moedan-

ze agebuli mininisa da poJarskis Zegli didi xnis ganmavlobaSi iTvlebo-

da brinjaosgan damzadebulad, magram wina saukunis 80-ian wlebSi sares-

tavracio samuSaoebis Catarebis dros speqtruli analiziT dadginda, rom 

aRniSnuli skulptura TiTbrisgan _ TuTiisa da spilenZis Senadnobisganaa 

damzadebuli. 

TuTiis mxatvruli qandakebebi 

T. Sesaxeb cnobilia mravali saxaliso istoria, romelic masStabu-
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robiTa da efeqturobiT tols ar udebs saxalxo meurneobis mraval dar-

gSi sxva ferad liTonebs. 

kremlis georgievskis didi sasaxlis darbazSi Tvrameti svetia, rome-

lic dekoratiuli ornamentebiTa da qandakebebiTaa Semkuli, Camosxulia 

TiTbrisgan me-19 saukunis dasawyisSi. maT TavianTi silamaziTa da mimzid-

velobiT mnaxveli gancvifrebaSi mohyavs.  

T. sxmulebis unikaluri koleqcia Tavisi xeliT Seqmna germaniis q. 

laifcigis erT-erTma mcxovrebma adamianebisa da cxovelebis figurebis 5 sm 

simaRlis sxmulebiT. am koleqciaSi yvelaze STambeWdavia napoleonis wi-

naaRmdeg q. laifcigTan mokavSireebis (ruseTi, prusia, avstria, SvedeTi) 

1813 wels gamarTuli `xalxTa brZolis~ amsaxveli kompozicia, romelic 

daaxloebiT aTasi jariskacis, cxenosnis, zarbaznis, sabrZolo inventari-

sa da sxva sxmulebisagan Sedgeba. unda aRiniSnos, rom germanel koleqci-

oners, uamravi mimarTulebis konstruqtorsa da xelovans Sromas uadvi-

lebda T. SedarebiT dabali dnobis temperatura _ 420 oC. am liTonis bev-

ri sasargeblo Tviseba mis sisufTavezea damokidebuli. magaliTad, Cveu-

lebrivi teqnikuri sisufTavis T. advilad ixsneba mJavebSi, magram Tu si-

sufTaves 99,999 %-mde aviyvanT, mJavebi masze sakmao gadaxurebis drosac 

aRar moqmedebs. teqnikuri T. ki gamoirCeva sakmaod rTuli TvisebebiT: is 

100-dan 150 oC-mde intervalSi plastikuria, xolo oTaxis temperaturaze 

da 250 oC-is zeviT, dnobis temperaturamde, Zlier myifea imdenad, rom xe-

liT xaxunis gziT advilad SeiZleba misi fxvnilad gadaqceva.  

TuTia _ msoflio qveynebis samoneto masa 

T. misi xelmisawvdomobiTa da SedarebiT dabali fasiT garkveuli 

roli Seasrula iseTi didi qveynis finansur mdgomareobaze, rogoricaa 

aSS, sadac sul cota xnis win am qveynis yvelaze mcirefasiani moneta _ 

centi 95 % spilenZisa  da 5 % TuTiis Senadnobisgan mzaddeboda. ramde-

nime wlis win amerikelma finansistebma mTavrobaSi Seitanes racionalu-

ri winadadeba, centis damzadebis teqnologiaSi spilenZisa da TuTiisaT-

vis SeecvalaT adgilebi _ 97,6 % TuTiisa da 2,4 % spilenZis TanafardobiT, 

ris ganxorcielebamac qveyanas milionobiT dolari dauzoga. 

TuTiis madnebis deni batareaSi 

amJamad ganviTarebuli qveynebis quCebSi da trasebze maRali siCqariT 

moZraobs aTasobiT eleqtromobili, romelTa konstruqtorebi mamoZrave-

beli Zalis SerCevis dros upiratesobas aniWeben haer-TuTiis akumulato-

rul batareebs, romlebic damuxtvidan damuxtvamde 100 kilometrs daub-

rkoleblad gadis. vercxlis da TuTiis eleqtrodebiani akumulatorebi, 

romlebsac SeuZliaT erTdroulad aTobiT xelsawyos kveba, farTod ga-

moiyeneba dedamiwis xelovnur Tanamgzavrebsa da kosmosur xomaldebze. 

TuTiis antikoroziuloba 

T. gamoyenebis yvelaze farTo gavrceleba misma antikoroziulobam 

ganapiroba. am liTonis msoflio warmoebidan naxevarze meti xmardeba fo-

ladis konstruqciebis, manqana-iaraRebisa da mowyobilobebis antikorozi-

ul dafarvas, rac yovelwliurad aTobiT milion tona Savi liTonis na-

keTobebs daJangviT ganadgurebisagan icavs. foladis zedapiris T. dafar-

vis mravalricxovani meTodidan da teqnologiidan yvelaze farTod gamo-

iyeneba Termuldifuziuri xerxi. 

navTobis sortamentis unakero da SenaduRi milebis TuTiiT dafar-
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vis saamqro rusTavis metalurgiul qarxanaSi 60-iani wlebidan 1994 wlam-

de muSaobda. am saamqros gamoSvebuli Termuldifuzuri meTodiT moTuTi-

ebuli milebi didi mowonebiT sargeblobda azerbaijanel da Suaaziel 

menavTobeebSi. gansakuTrebuli medegobis gamo am milebs warmatebiT iye-

nebdnen kaspiis zRvaSi ganlagebul sarewebSi navTobis mopovebisas _ e. w. 

`neftianie kamnis~ samrewvelo qalaqSi, sadac azerbaijanis navTobis 96 % 

moipoveboda. 

TuTiis gamoyeneba medicinaSi 

mravalferovania TuTiisa da misi Senadnobebis gamoyenebis sfero. 

jer kidev Sua saukuneebSi arabi da dasavleTevropeli medikosebi samkur-

nalod TuTiis oqsidis e. w. TeTr fxvnils iyenebdnen. sacxebi, Tvalis wve-

Tebi, bavSvebisa da mozrdilTaTvis pudrebi, romlebic afTiaqSi iyideba, 

yvela TuTiaSemcveli saSualebaa. iransa da egvipteSi Catarda gamokvle-

vebi, romliTac daamtkices, rom zrdadausrulebeli adamianis sakvebsa da 

organizmSic T. Semcveli nivTierebebi arasakmarisia. amiT erTxel kidev 

damtkicda, rom TuTia saWiroa ara marto teqnikis mravali dargisaTvis, 

aramed cocxali da mcenareuli samyaros arsebobisaTvisac.  

TuTqi  

T. sulfiduri – warmoadgens Saqris warmoebis narCens, iyeneben cecx-

lgamZle masebis SemakavSireblad. gamoiyeneba sifonuri Camosxmis qvesad-

gamSi sifonis fasonuri agurebis wyobisas, RreCos kvarcis fxvniliT Sev-

sebisas misi monoliTad qcevisaTvis. 

Tuliumi 

Tm perioduli sistemis III jgufis elementi. iSviaT miwaTa 

liTonebis ojaxis yvelaze naklebad gavrcelebuli vercxlismagvari 

liTonia. haerze nela iJangeba, reaqciaSi Sedis wyalTan. T. 1879 wels 

upsalaSi (SvedeTi) p. klevem aRmoCina. saxeli uwodes skandinaviis uZvelesi 

saxelis _ Thules mixedviT. birTvuli izomerebis CaTvliT T. izotopebis 

ricxvia 28, atomuri nomeri _ 69, atomuri masa _ 168,98. izotopebis masaTa 

diapazonia 152→176.  

Tuliumis ZiriTadi izotopebia: 

nuklidi atomuri masa 
gavrceleba 

bunebaSi, % 

naxevrad daSlis 

periodi 
gamoyeneba

169Tm 168,934212 100 stabiluria bmr 
170Tm 169,935198 0 128,6 dRe niSnuli 

T. Cvidmeti xelovnuri radioaqtiuri izotopia cnobili. A=153÷176 
yvelaze mniSvnelovani izotopebia 

170Tm (t1/2 129dRe, β-), romelic miiReba 
169Tm (n, γ) reaqciiT an Er (d, 2n) da 171Tm (t1/2 680 dRe, β-) reaqciebis mixedviT. 
vinaidan 

170Tm-s β-nawilakebis garda, aqvs rbili γ- gamosxiveba (84 mgev), misi 
gamoyeneba SesaZlebelia gamagrafiaSi.  T. aqvs Semdegi eleqtronuli 

struqtura:  

4s2 4p6 4d10 4f13 5s2 5p6 6s2
 K-, L- da M- garsebi Sevsebulia. 

am elementis qimiuri Tvisebebi dRemde naklebadaa Seswavlili. 

T. heqsagonuri mWidrod wyobili gisosi aqvs. misi simkvrivea 9321 kg/m3, 

dnobis temperaturaa 1818K (1545 oC), xolo duRilisa _ 2220K (1947 oC), Tbo-

gamtarobaa 16,8 vt/(m·K), wrfivi gafarToebis temperaturuli koeficienti 
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_ 13,3·10-6K-1
. ionuri radiusia 0,869Ǻ. 

T. ZiriTadad gamoiyeneba radiaciis wyarod portatiul rentgenul 

mowyobilobebSi. T. biologiuri roli ar gaaCnia, naklebtoqsikuria, sti-

mulatoria. 

Tuliumi bunebaSi 

adamianis organizmSi misi Semcvelobis Sesaxeb monacemebi ar gagvaC-

nia, savaraudod, umniSvneloa. 

T. Semcveloba dedamiwis qerqSi aris 0,48·10-4 %,  

zRvis wyalSi: atlantis okeanis zedapirul fenebSi _ 1,3·10-11 %, Rrma 

fenebSi _ 1,6·10-11 %; wynari okeanis zedapirul fenebSi _ 0,7·10-11
 %, Rrma 

fenebSi _ 3,3·10-11 %. 

T. ZiriTadi mineralebi da wyaroebia: monaciti (Ce, La ...)PO4 da bastne-

ziti (Ce,La,Y)CO3F. 
T. msoflio warmoebaa 100 t/w, msoflio maragia 105 t.  

Tuni 

keramikuli, Tixis nawarmis gamosawvavi Rumeli, romelic ZiriTadad 

SeSis an bunebrivi airis wviT gamoyofili siTboTi muSaobs. 

Tunuqi 

civnaglini (civad naglini) da momwvari foladi (ZiriTadad, dabal-

naxSirbadiani anu mcirenaxSirbadiani) Txeli lentis an furclis saxiT 

Cveulebriv 0,2-0,5 mm sisqiT. awarmoeben, agreTve, gansakuTrebiT Txel T., 

romlis sisqe icvleba 0,08-0,1 mm zRvrebSi. T. iyeneben rogorc damcavi da-

farvis gareSe (Savi T.), ise, koroziamedegobis gazrdis mizniT, damcavi 

kalis feniT (TeTri T.) sxvadasxva saRebaviT, laqiT, minanqriT da plastma-

sis afskiT faraven. moqromili T. gamoiyeneba sakonservo mrewvelobaSi, 

ZiriTadad, liTonuri taris dasamzadeblad. 

Tunuqis dasamazadebld dabalnaxSirbadiani foladebi ZiriTadad ga-

moidnoba Tanamedrove JangbadkonverterebSi da iglineba uwyvet saglinav 

dganebze. awarmoeben aseve Tunuqis dafarvas TuTiiT. 

 teqnikaSi gamoiyeneben mravali saxis T., romelTagan ZiriTadia ver-

cxla, TeTri, moTeTro, mqrqali, saWdevi da sxv. 

TuxTuxi  

liTonisa da widis Zlieri, intensiuri `duRili~ foladsadnobi Rum-

lis sadnob abazanaSi. mas iwvevs naxSirbadis daJangvis reaqcia naxSirJan-

gis (CO) buStulebis warmoqmniT, romlebic amotivtivdeba liTonis gavliT 

widaSi, iwvevs maTi duRilismagvar efeqts, adis Rumlis samuSao sivrceSi 

da tovebs mas gamaval namwv airebTan erTad. T. mniSvnelovnad aZlierebs 

myari damJangavebis zemoqmedebis efeqturobas, is aTanabrebs liTonis tem-

peraturas da qimiur Sedgenilobas. T. axasiaTebs ZiriTadad martenis, or-

abazanian RumlebSi madnur da jarT-madnur process, rodesac Txevadi Tu-

jis xarji 50 % da metia. 

 Tuji  

 rkinisa da 2,14 %-ze meti naxSirbadis Semcveli mravalkomponentiani 

Senadnobi. Tujis sxmulebis wili mrewvelobis yvela dagSi, maT Soris me-

talurgiaSi, aris yvela sxmuli detalis saerTo moxmarebis 80 %. naxSir-

badi TujSi ZiriTadad orgvaria: 

1) qimiuri naerTi _ rkinis karbidi anu cementiti (Fe3C); 
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2) sxvadasxva formis Tavisufali grafiti. 

cementitian Tujs `TeTri Tuji~ ewodeba, xolo grafitians _ `ruxi 

Tuji~. 

T. miiReba rkinis madnisgan aRdgeniTi procesiT specialur RumelSi, 

romelsac brZmedi ewodeba (ix. brZmedis procesi). 

brZmedebSi awarmoeben sami saxis T.: gadasamuSavebel, samsxmelo da 

specialuri daniSnulebis T. – brZmedis feroSenadnobebs. 

evteqtikuri gardaqmnis mimdinareobis xasiaTis mixedviT Tujebi ar-

sebobs – ruxi, TeTri da naxevruli; grafitis formis mixedviT _ firfi-

tovani, sferoiduli, kompaqturi, vermikuluri (Wiayelisebri _ daklak-

nili) da fifqisebri; liTonuri fuZis mixedviT – perlituri, perlit-fe-

rituli, ferituli, austenituri, beinituri da martensituli; gamoyenebis 

mixedviT – sakonstruqcio da specialuri Tvisebebis; qimiuri Sedgenilo-

bis mixedviT – aralegirebuli da legirebuli. 

T. aluminiani 

aluminiT legirebuli Tuji xasiaTdeba maRali simtkiciT, mxurval-

medegobiT, eroziamedegobiT da cveTamedegobiT; SesaZlebelia misi cxeli 

plastikuri deformacia (magaliTad, glinviTa da statikuri kumSviT); 

T. antifriqciuli 

perlituri an ferit-perlituri fuZis Tuji struqturulad Tavisu-

fali cementitis gareSe; struqturaSi arsebuli firfitovani, kompaqturi 

an sferuli grafiti antifriqciul Tvisebebs uzrunvelyofs; antifriqci-

uli Tuji legirebulia Semdegi qimiuri elementebiT: Cr, Cu, Ti, Sb, Pb, Al, 
Mn, Mg. momatebuli cveTamedegoba ganpirobebulia cementitisa da fosfi-

duri evteqtikis arsebobiT, romlebsac maRali (mikro)sisale aqvT; anti-

friqciuli Tuji gamoiyeneba kvanZSi xaxunis detalebisaTvis, mcveTi sam-

Tamadno mowyobilobis, agreTve traqtorebis, eqskavatorebisa da sxva man-

qanis detalebis dasamzadeblad; 

T. aramagnituri 

legirebuli Tuji austenituri struqturiT miekuTvneba aramagnitur 

Senadnobebs; 

T. austenituri 

manganumiT, nikeliT, qromiT legirebuli Tuji, romlis struqturis 

fuZe austenitia, ZiriTadad gamoiyeneba rogorc mxurvalmtkice masala; 

T. brZmedis 

Seicavs 1,5-5,3 % C, aseve _ Si, Mn, S, P; damatebiT SeiZleba Seicavdes 

Ti, V, Cr, Ni da sxva elementebs sxvadasxva koncentraciiT; brZmedis Tuji 

daniSnulebiT aris gadasamuSavebeli, samsxmelo da feroSenadnoburi; brZme-

dis gadasamuSavebel TujSi naxSirbadis Semcvelobaa 4,0-5,3 %, rac damo-

kidebulia gamodnobis pirobebsa da Tujis qimiur Sedgenilobaze; brZme-

dis gadasamuSavebeli Tuji ZiriTadad gamoiyeneba foladis gamosadnobad; 

brZmedis Tujebs miekuTvneba gamodnobili feroSenadnobebi: 

sarkisebri Tuji (Mn=10-25 % da Si≤2,0 %); 
brZmedis ferosiliciumi (Si=9-15 % da Mn≤3,0 %); 
brZmedis feromanganumi (Mn=70-75 % da Si≤2,0 %); 
brZmedis fosfori (14-16 % P); 
T. bunebrivlegirebuli 

legirebuli Tuji, romelSic malegirebeli komponentebi brZmedSi 

dnobisas rkinis madnidan gadadis; 
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T. gadasamuSavebeli 

gamoiyeneba foladad gadamuSavebisTvis; 

T. gaTeTrebuli 

sxmulis zedapiruli Sre TeTri Tujia, xolo guli _ ruxi; 

T. granulirebuli 

Tuji granulebis saxiT, romelic brZmedSi gamodnobili Txevadi Tu-

jis granulirebiT miiReba; 

T. daballegirebuli 

legirebuli Tuji, romelSic malegirebeli qimiuri elementebis ja-

muri Semcveloba masis mixedviT 2,5 %-ze naklebia; 

T. dabalfosforiani 

0,1 %-ze naklebi fosforis Semcveli Tuji;  

T. evteqtikuri 

Tuji, romlis naxSirbadis ekvivalentia 4,3 %. 

T. vanadiumiani 

0,5-2 % vanadiumiT bunebrivad legirebuli Tuji; 

T. vermikulurgrafitiani 

Tuji vermikuluri (Wiayelisebri, daklaknili) grafitiT, uWiravs 

Sualeduri mdgomareoba firfitovan- da sferulgrafitian Tujebs Soris; 

T. zeevteqtikuri 

Tuji, romlis naxSirbadis ekvivalenti 4,3 %-ze metia; 

T. TeTrgula 

`Wedadi Tuji~, romelic miiReba TeTri Tujis gamaunaxSirbadoebeli 

mowviT mJangav garemoSi 900 OC temperaturaze, ris Sedegadac texi TeTri 

(naTeli) miiReba; 

T. TeTri 

Tuji, romelSic mTeli naxSirbadi cementitis saxiT qimiurad bmul 

mdgomareobaSia; aseT Tujs mqrqali TeTri feris rRvevis reliefi aqvs; 

gamoirCeva maRali sisaliT da simyifiT, praqtikulad ar eqvemdebareba da-

muSavebas mWreli iaraRiT, mowvis specialuri reJimiT Termuli damuSave-

bis Semdeg gardaiqmneba e. w. `Wedad Tujad~; TeTri Tujis cveTamedegoba 

izrdeba Mo, Ni, Mn da sxva elementebiT legirebis Sedegad; 

T. kriala 

sarkisebr bzinvare damaxasiaTebeli texis mqone Tuji, romelic Sei-

cavs 10-25 % manganums, gamoidnoba brZmedSi da gamoiyeneba foladis war-

moebaSi; 

T. legirebuli 

Cveulebrivi komponentebis garda Seicavs specialurad damatebul el-

ementebs: qroms, nikels, vanadiums, molibdens, titans da sxv., romlebic 

Tujs aniWebs cveTamedegobas, mxurvalmedegobas, koroziamedegobas; 

T. maRali simtkicis 

Tuji, romelSic grafits aqvs sferuli forma, uzrunvelyofs ufro 

maRal meqanikur Tvisebebs (magaliTad, simtkicesa da gansakuTrebiT, plas-

tikurobas), vidre firfitovangrafitiani Tuji; sferulgrafitiani Tujis 

maRali simtkice umTavresad ganisazRvreba liTonuri fuZiT. sferosebri 

grafiti miiReba gamodnobil Txevad TujSi Mg, Ce, La, Y, da sxva malegire-

beli qimiuri elementebis SetaniT; gamoiyeneba detalebisaTvis, romlebic 

muSaoben maRali statikuri, dartymiTi, dinamikuri, cikluri datvirTve-

bis, temperaturebisa da agresiuli garemos zemoqmedebisas; 
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T. maRallegirebuli 

legirebuli Tuji, romelSic malegirebeli elementebis jamuri Sem-

cveloba 10 %-s aRemateba; 

T. maRalfosforiani 

2 %-ze meti fosforis Semcveli gadasamuSavebeli Tuji; 

T. modificirebuli 

Tuji, romelic struqturisa da Tvisebebis gasaumjobeseblad magra-

fitebeli, mastabilizebeli da kompleqsuri modifikatorebiTaa modifi-

cirebuli; 

T. mxurvalmedegi 

legirebuli Tuji sxmulebisaTvis, romelTa samuSao temperaturaa 

1100 oC an naklebi, amasTan Tujis masis zrda airuli koroziis Sedegad 

unda iyos 0,5 g/m2 an naklebi, xolo mateba 0,2 % an naklebi mocemul tem-

peraturaze 150 saaTis ganmavlobaSi eqsploataciisas; mxurvalmedeg Tuj-

Si aris ara umetes 35 % Cr, 20 % Ni, 32 % Aℓ da 6 % Si;  
T. mxurvalmtkice 

Tuji, romelic ara umetes 20 % Ni-iT da 3,5 % Cr-iT legirebis Sede-

gad gamoirCeva maRali mxurvalsimtkiciT; misi struqturaa karbidebisa 

da grafitis sferuli CanarTebi austenitis fuZeSi; 

T. naxevruli 

Tuji, romelSic naxSirbadis nawili grafitis saxiTaa, nawili – ce-

mentitis; is gamoiyeneba rogorc mSral xaxunze momuSave friqciul masa-

lad, ise cveTamedegi detalebis dasamzadeblad; 

T. nikeliani 

Seicavs 0,3-0,7 %-dan 19-21 %-mde nikels (Ni) da mis struqturaSi aris 
grafitis firfitovani an sferuli CanarTebi; gamoiyeneba aramagnitur, ko-

roziamedeg, mxurvalmtkice an civmedeg masalad; 

T. perlituri 

Tuji, romlis struqturis fuZea perliti; 

T. ruxi 

Tuji, romlis texi ruxi ferisaa imis gamo, rom naxSirbadi masSi TiT-

qmis mTlianad grafitis CanarTebis saxiTaa (fuZis feritisa da perlitis 

cementitis naxSirbadis garda); 

T. sarkisebri _ ixileT T. kriala. 

T. samsxmelo 

brZmedSi gamodnobili 3,75 % an naklebi siliciumis Semcveli da So-

Tebad Camosxmuli ruxi Tuji Tavisufali grafitis CanarTebiT, romelic 

gamoiyeneba samsxmelo warmoebis saamqroebSi sakazme masalad; es Tujebi 

iyofa jgufebad, kategoriebad da klasebad Mn, P da S Semcvelobis mixed-

viT, warmoebas miewodeba e. w. SoTebad, romlebsac iyeneben ruxi, Wedadi 

da gaTeTrebuli Tujis sxmulebis misaRebad; 

T. siliciumiani 

siliciumiT legirebuli Si≤20 % Tuji; misi meqanikuri Tvisebebis asa-

maRleblad zogjer 8-10 % Cu-iT axdenen legirebas; maRalsiliciumiani 

samsxmelo sinTezuri Tuji miiReba brZmedidan gamoSvebul gadasamuSave-

bel TujSi ferosiliciumis damatebiT; 

T. sferulgrafitiani _ ixileT T. maRali simtkicis; 

T. ferituli 

Tuji, romlis struqturis fuZe feritia da masSi gaxsnilis garda, 

mTeli danarCeni naxSirbadi struqturulad Tavisufali grafitis Canar-
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Tebia; 

T. fosforovani 

fosforiT legirebuli Tuji, romelic maRali TxeldenadobiT (Txe-

vaddenadobiT) da cveTamedegobiT gamoirCeva; 

T. qveevteqtikuri 

Tuji naxSirbadis 4,3 %-ze naklebi SemcvelobiT; 

T. qromiani 

32 %-mde qromiT legirebuli Tuji; gamoiyeneba umTavresad rogorc 

mxurvalmedegi, cveTamedegi da koroziamedegi masala, maT Soris dar-

tymiT-abraziuli cveTis pirobebSi; cveTamedegi qromiani Tujis WriT da-

muSaveba SesaZlebelia sali Senadnobebis (BK4), BK6M da sxv.) saWrisebiT. 

T. SoTisebri 

brZmedidan gamoSvebuli Txevadi Tuji Camosxmulia saCamosxmo kon-

veieruli manqanebis Ria horizontalur yalibebSi mcire zomis e. w. SoTe-

bad, romlebic gamoiyeneba foladis dnobisas, rogorc ZiriTadi sakazme 

masala _ myari Tuji; 

T. Wedadi 

Tuji, romelSic struqturulad Tavisufali naxSirbadi, feritSi gax-

snilis garda, imyofeba fifqisebri grafitis saxiT, rac uzrunvelyofs 

plastikurobas da maRal simtkices; 

T. cveTamedegi 

gamoirCeva momatebuli cveTamedegobiT 35 %-mde qromiT, 12 %-mde mo-

libdeniT, 15 %-mde vanadiumiT, sxva qimiuri elementebiT legirebisa da 

Termuli damuSavebis (wrToba, moSveba) Sedegad; 

T. Savgula fifqisebri grafitiT 

misi texi muqi mqrqali ferisaa. T. S. miiReba TeTri Tujis magrafite-

beli mowvis Sedegad 950 oC temperaturaze neitralur airul garemoSi. 

Tujis civi SeduReba 

Tujis civi SeduReba (rkaluri, airuli, Termituli da sxv.), romelic 

xorcieldeba liTonis winaswari gaxurebis gareSe misi plastikur mdgoma-

reobaSi gadasvlis temperaturamde. 

Tujis cxeli SeduReba 

Tujis cxeli SeduReba ewodeba SeduRebas winaswar gaxurebiT, rom-

lis drosac temperaturaTa sxvaoba ZiriTad da SesaduRebel liTonebs 

Soris maTi SeerTebis zonaSi mcirdeba, riTac mcirdeba SeduRebis dros 

temperaturuli Zabvebi. 

Tujsazidi 

1. Txevadi Tujis transportirebisaTvis rkinigzis specialur Tuj-

sazid urikaze dadgmuli cicxvi; 

2. miqseris tipis cilindruli formis 150-600 t tevadobis cicxvi, 

romelSic gadazidvasTan erTad Tujis Sedgenilobis gasaSualoeba war-

moebs. 

Tujsamsxmelo 

qarxnis saamqros dasaxeleba, romelic specializebulia Tujis sxmul 

nakeTobaTa warmoebaze. 

Txevadi 

foladis an sxva liTonis agregatuli mdgomareoba, xasiaTdeba gar-
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kveuli temperaturiT, TxevaddenadobiT da sxva fizikur-qimiuri paramet-

rebiT. 

Txevaddenadoba 

Txevadi liTonis Tviseba Seavsos WurWeli, yalibi (siblantis sawi-

naaRmdego Tviseba). liTonis T. gansazRvraven specialuri xelsawyoTi – 

viskozimetriT, romelic gansazRvruli sigrZisa da diametris xveuli mi-

lakia. 

Txevadi misarTi liToniT SeduReba 

naxSiris eleqtrodiT Sedureba, romlis drosac naxSiris mZlavri 

rkali SemoalRobs SesaerTebeli nawilebis zedapirs, xolo misarTi li-

Toni, romelic gamlxvaria SeduRebis zonis gareT, liTonSemkrebidan uwy-

vetad Camoedineba am zedapirze. SeduRebis procesi specialuri avtomate-

biT xorcieldeba. 

Txeldenadoba _ ixileT Txevaddenadoba. 

Txemi 

raime detalis amoburculi nawili Cveulebrivad ganlagebuli mis 

daboloebasTan, kuTxesTan an gverdTan. gamoiyeneba Casabmelad, amwe meqa-

nizmebiT gadasaadgileblad. 

Txieri _ ixileT Txevadi. 

Txrili 

Ria samTo an geologiur saZiebo gamonamuSevari, romlis ganivkveTi 

umniSvneloa mis sigrZesTan SedarebiT. 

Txrili, arxi 

1. foladis stacionaruli saCamosxmo yalibebis, mowyobilobis gan-

lagebis adgili, an TviT saCamosxmo kompleqsi; 

2. brZmedis Rumlidan Txevad Tujs specialuri arxebiT uSveben Tu-

jis cicxvebSi. 

Txrili wyalsarini  

samTo, metalurgiuli kombinatebis maRaros, saamqroebis, sawarmoo 

wyalmomaragebis, miwodebis arxi an sakanalizacio, sadrenaJo-sawreti wyal-

gamtari, romelic ZiriTadad, rkinabetonis filebiT an sxva masaliTaa amo-

gebuli. 

 

 

 

i 
iaponuri zemZlavri eleqtroTermuli Rumlebi 
wina saukunis 80-ian wlebSi zestafonis feroSenadnobTa qarxnis di-

reqtorad guram qaSakaSvilis muSaobis periodSi ganxorcielda iaponuri 

hermetizebuli zemZlavri 90 mgvt simZlavris eleqtroTermuli Rumlebis 

saamqros mSenebloba, montaJi. amoqmedda aglofabrikiT, briketfabrikiT 

sveli konstruqciis gazgamwmendi danadgarebiT, ferogazis gamoyofiT, wi-

debis kompleqsuri gadamuSavebis ubniT (granulacia, damsxvreva, fraqciu-

li daxarisxeba, mSrali separacia, sufTa Senadnis gamoyofiT) saukeTeso 

sawarmoo, xarisxobrivi da ekonomikuri maCveneblebiT, gamonabolqvi mtvris, 
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Slamebisa da narCenis aglomeraciiT, briketirebiTa da kvlavwarmoebaSi maTi 

dabrunebiT. mkveTrad Semcirda ZviradRirebuli manganumis madnebis xvedri-

Ti xarji 1 t Senadnze, rac mTavaria, momwamlavi gamonabolqvebisagan aR-

ikveTa zestafonisa da imereTis garemos dabinZureba, Sewyda silikomanga-

numis widebis mdinare yvirilas sanapiroze gadayra, misi ekologiuri da-

binZureba.  

iaraRi 

sxvadasxva saxisa da daniSnulebis mowyobiloba – samarjvebi ama Tu 

im samuSaos Sesasruleblad. mag., samWedlo, sazeinklo-samontaJo, saxara-

to, sadurglo da sxv. iaraRi, romelTa gamoyeneba xdeba rogorc xeliT, 

ise raime samarjvis _ mowyobilobis daxmarebiT, (eleqtro, hidravlikuri, 

pnevmat(ik)uri an sxva amZravebis gamoyenebiT). i. miekuTvneba agreTve, liTo-

nebis wneviT damuSavebis teqnologiuri instrumenti, rogoricaa samarTu-

lebi, saxazav-mimmarTvelebi, Tvalakebi da sxv. 

i. gansakuTrebul jgufs warmoadgens sakontrolo-sazomi xelsawyoebi: 

saxazavebi, samkuTxedebi, farglebi, Stangenfarglebi, mikrometrebi da sxv. 

i. xisti formis warmomqmneli 

fxvnilTa dayalibebisTvis matricebi, tvifrebi, wnex-yalibebi da sxva 

instrumenti, romelic wnexils saboloo geometriul zomebs aniWebs da 

wnexis pirobebSi plastikur deformacias ar ganicdis; 

i. pnevmat(ik)uri 

xelis mowyobiloba Cayenebuli an CamontaJebuli pnevmat(ik)uri Zrave-

biT. yvelaze gavrcelebulia: perforatorebi, betonis sangrevi, xerxebi mak-

ratlebi da sxva iaraRebi xeliT Sromis meqanzaciisaTvis; 

i. samWedlo 

samWedlo-satvifri samuSaoebis ZiriTadi da damxmare iaraRebi, rom-

lebic namzadisa da nakeTobis mosaWideblad, gadasaadgileblad, Sesakvre-

lad da gasazomad gamoiyeneba; 

i. sayalibo 

Sromis iaraRebi, romelic yalibebisa da kopebis dasamzadeblad ga-

moiyeneba; 

i. teqnologiuri 

liTonebis wneviT damuSavebis mowyobilobis elementi, romlis uSu-

alo sakontaqto zemoqmedebiT liTonis formis cvlilebebis procesebi 

xorcieldeba. 

iaspi  

siliciumiani naleqi mTis qani, gaumWvirvale mTliani an forovani te-

xis mqone nivTierebaa, romelic farulkristaluri kvarcisagan da xalce-

donisagan Sedgeba. SeRebilia rkinisa da manganumis Jangeulebis sxvadasxva 

feriT, romelTagan gavrcelebulia wiTeli, mwvane, yavisferi, ruxi da sxv. 

lamazi, mtkice dekoratiuli qvaa. i. sxvadasxva saxis samkauls da sakon-

trolo-sazom xelsawyoTa detalebs amzadeben. 

iatakis qanebi  

sasargeblo wiaRiseulis fenis qvemoT ganlagebuli fuWi qanis 

wyeba. 

igdaniti 

martivi Sedgenilobis feTqebadi nivTierebaa, romelic uSualod mox-

marebis adgilze mzaddeba. warmoadgens msxvilmarcvlovani gvarjilisa 
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(94-95 %) da dizelis  saTbobis (5-6 %) narevs. 

igiveoba 

sagnis, movlenis, simbolos Tvisebebis, formis, Sedgenilobis msgav-

seba-damTxveva. 

identifikacia 

identifikacias  Semecnebis obieqtebis klasifikaciis mizniT axorci-

eleben identifikatorebis – sagnebis, movlenebis, simboloebis daxmarebiT. 

mag., algoriTmebi idenfikator-simboloebs sxvadasxva operaciebis Sesasru-

leblad, salaroebsa da savaWro avtomatebSi xurda (rkinis, Senadnobis 

fulis niSnebis) idenfikatorebs maTi masisa da formis mixedviT iyeneben. 

identifikacia warmoadgens procesis modelirebis movlenis pirvel 

etaps, romelic moicavs obieqtis optimalur Sefasebas, misi ZiriTadi pa-

rametrebis gansazRvras. 

idealuri airi _ ixileT airi. 

idealuri siTxe  

siTxe, romlis siblantesa da kumSvadobas gansazRvruli gaangariSe-

bis Sesrulebisas ugulebelyofen. cneba ixmareba mcire siCqareebis hidro 

da aerodnamikis amocanebis amoxsnisas. 

identuroba _ ixileT isvoba. 

izo 

berZnuli warmoSobis sityvaa da niSnavs tols, erTgvarovans, msgavss. 

i. erTgvarovnebis, msgavsobis aRniSvnis mizniT gamoiyeneba rTuli sityve-

bis Semadgenel nawilad. mag., izotopi, izotropia da sxv. 

izobari  

mdgomareobis diagramaze izobaruli procesis gamomsaxveli xazi. mag., 

xsnadobis izobari. idealuri airis i. gantolebaa nT= Const, sadac n aris 
nawilakebis ricxvi moculobis erTeulSi, T _ temperatura. 

izobaruli procesi  

Temodinamikuri procesi, romelic mudmivi wnevis pirobebSi mimdina-

reobs. i. p. msgavsi procesebia qvabSi orTqlis warmoqmna, saTbobis dawva 

dawnexili haeris swornakadovan – reaqtiul ZravebSi da mravali qimiuri 

procesi warmoebis sxvadasxva dargSi. 

izobarul-izoTermuli potenciali  

gibsis energia, Tavisufali enTalpia, sistemis erT-erTi Termodina-

mikuri potenciali, ganisazRvreba gantolebiT: G=H-TS, sadac H – sistemis 
(si)TboSemcveloba anu enTalpiaa; S – entropia;  T – absoluturi temperatu-

ra (K). 
mudmivi wnevis pirobebSi mimdinare izoTermuli gawonasworebuli 

procesis dros i. i. p. sistemis sruli da gare wnevis sawinaRmdegod Ses-

rulebuli muSaobebis sxvaobis tolia. 

izoenTalpiuri procesi  

Termodinamikuri procesi, romelic mudmivi kuTri enTalpiis piro-

bebSi mimdinareobs. i. p. magaliTia adiabaturi droselireba. 

izoentropiuli procesi  

Termodinamikuri procesi, romelic mimdinareobs mudmivi kuTri ener-
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giis pirobebSi. i. p. magaliTia Seqcevadi adiabaturi procesi. 

izoTerma  

1) mdgomareobis diagramaze ucvleli temperaturis gamomxatveli xa-

zi, romelic axasiaTebs Termodinamikuri sistemis mdgomareobis cvlile-

bas; 

2) rukebze, hidrologiur WrilebSi erTnairi temperaturis mqone wer-

tilebis SemaerTebeli xazi. amasTan temperatura SeiZleba iyos haeris, ni-

adagis, wylis an sxva garemosi. 

izoTermuli gardaqmna 

mudmiv temperaturaze mimdinare fazuri gardaqmna. 

izoTermuli procesi  

Termodinamikuri procesi, romelic mimdinareobs mudmivi temperatu-

ris probebSi. i. p. magaliTebia: qimiurad erTgvarovani siTxis duRili, 

kristaluri myari sxeulis dnoba mudmivi wnevis pirobebSi. 

izoTermuli mowva  

foladis Termuli damuSavebis _ mowvis erT-erTi saxea, mdgomareobs 

nakeTobis gaxurebaSi austenitur mdgomareobamde, Semdeg gacivebaSi 600- 
-700 oC-mde da dayovnebaSi austenitis srul daSlamde, ris Semdegac grZel-

deba oTaxis temperaturamde nakeTobis gaciveba. 

izolatori _ ixileT ganmamxoloebeli. 

izomeria  

movlenaa qimiis mecnierebaSi, gansakuTrebiT organul qimiaSi, gamoi-

xateba erTnairi Sedgenilobisa da masis mqone nivTierebebis fizikuri da 

qimiuri Tvisebebis sxvadasxvaobaSi, rac Tavis mxriv atomebis ganlagebis 

araerTgavrovnebiTaa ganpirobebuli. aseT SenaerTebs uwodeben izomerebs. 

organuli nivTierebebis mravalricxovneba i. movleniTaa ganpirobebuli. 

izometria 

aqsonometriis nawili, romelic warmoadgens naxazze sagnis gamosax-

vis erT-erT meTods. sagans, masTan dakavSirebul koordinatTa sistemasTan 

erTad raime sibrtyeze aproeqteben, amasTan koordinatebze aRebuli monak-

veTebi icvleba erTnairad an gansxvavebuli sididiT. pirvel SemTxvevaSi 

saqme gvaqvs izometriasTan, xolo meore SemTxvevaSi _ dimetriasTan, ro-

desac koordinatTa monakveTebi mxolod ori mimarTulebiTaa erTnairi. 

izomorfizmi  

i. qimiaSi, fizikaSi, mineralogiaSi aris erTnairi, msgavsi, kristal-

qimiuri Sedgenilobis ionebis Tviseba, erTmaneTs Caenacvlon cvalebadi 

Sedgenilobis SenaerTebis (e. w. myari xsnarebisa da Sereuli kristalebis 

warmoqniT). i. magaliTebia: Sabis (KAl (SO4)·12H2O) kristalebSi kaliumis ione-

bis Canacvleba Rb+
 da Cr+3

 ionebiT. i. movlena farTodaa gavrcelebuli bu-

nebaSi. mravali qimiuri elementi mineralebSi izomorfulad enacvleba er-

TmaneTs. aseTi elementebis magaliTebia qlori da bromi, niobiumi da tan-

tali da sxv. 

izopermi  

rkina-nikelis fuZeze 13-15 % spilenZiTa da 4-5 % aluminiT legire-

buli magniturrbili Senadnobi. 
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izostati  

izostatikuri dawnexis danadgari. Sedgeba muSa kamerisa da masSi  wne-

vis Sesaqmneli mowyobilobisagan. 

izostatikuri dawnexa 

masalebis damuSavebis teqnologiuri procesi, romelic yovelmxrivi 

Tanabari wnevis pirobebSi xorcieldeba. i. d. gamoiyeneba fxvnilovani ma-

salebisagan detalebisa da namzadebis miRebis teqnologiaSi. amasTan am 

namzadebs da detalebs SemdgomSi utardebaT Secxoba. 

izostruqturuloba _ ixileT izomeria. 

izotaqa  

geografiul rukebze, hidrologiur Wrilebze da sxv. gamosaxuli 

xazi, romelic  wylis, qarisa da sxv. erTnairi siCqaris moZraobis werti-

lebs aerTianebs. 

izotopebi  

erTi qimiuri elementis saxesxvaobebi, romelTa atomgulebSi proto-

nebis erTi da isve, magram neitronebis sxvadasxva raodenobaa. i. ele-

mentebis periodul sistemaSi erTi adgili uWiravT. izotopebis qimiuri 

Tvisebebi erTnairia, vinaidan maT aqvT eleqtronebis erTnairi garsi. mci-

re mniSvnelobis gansxvavebebi izotopebis fizikur TvisebebSi atomTa ma-

sebiTaa ganpirobebuli. es movlena izotopuri efeqtis saxelwodebas ata-

rebs. am gansxvavebis  safuZvelze SesaZlebelia i. dayofa – speqtrometre-

bis, Termodifuziis, centrifugirebis, airovani difuziis gziT. qimiuri 

elementebis umetesoba  bunebaSi gvxvdeba i. saxiT. qimiuri elementebis zo-

gi i. gamorCeva stabilurobiT, xolo zogi radiaciul gardaqmnebs ganic-

dis. 

i. farTod gamoiyeneba rogorc izotopuri indikatori. xolo radi-

aqtiuri i. – birTvuli gamosxivebis wyaroebad. uranis da plutoniumis zo-

gi izotopi (
235U da 239Pu) birTvul sawvavs warmoadgens. 

i. cneba mecnierebaSi SemoRebul iqna ingliseli mecnieris f. sodis 

mier. dReisaTvis cnobilia 81 bunebrivi elementis 276 stabiluri i. da 

105-ze meti bunebrivi da sinTezirebuli elementis daaxloebiT 1500 radi-

aqtiuri i.  

bunebriv qimiur elementebSi radioaqtiuri i. Sereva saSualebas iZ-

leva radiaqtiuri deteqtorebis daxmarebiT Tvalyuri adevnon qimiur da 

fizikur procesebs, romlebSic  mocemuli elementi monawileobs. am meTod-

ma metlurgiuli procesebis, maT Soris mag., difuziuri procesebis Seswav-

lisas liTonebsa da SenadnobebSi farTo gamoyeneba pova. 

izotropia  

masalis struqturisa da Tvisebebis erTgvarovneba yvela mimarTule-

biT. garda amisa, masalis zogi Tviseba SeiZleba iyos izotropuli, zogi 

_ anizotropuli. izotropulia airebi, siTxeebi da amorfuli masalebi, 

xolo anizotropulia kristalebi, magram, rac ufro maRalia kristalis 

simetria, miT ufro izotropulia misi Tvisebebi. sxvadasxva mimarTulebiT 

orientirebuli mravali kristalisagan Sedgenili masala kvaziizotropu-

lia anu moCvenebiTad izotropulia. 
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izotropuloba _ ixileT izotropia. 

izoqora  

wertilebis erToblioba (xazi) mdgomareobis diagramaze, gamoxatavs 

sistemaSi process mudmivi moculobis dros (izoqorul process). i. yve-

laze martivi gantolebaa idealuri airisaTvis P/T = const, sadac P wnevaa, 
xolo T _ temperatura. 

izoqoruli procesi 

procesi sxeulebis fizikur sistemaSi mudmivi moculobis pirobebSi. 

airebsa da siTxeebSi i. p. xorcieldeba advilad, sakmarisia isini movaTav-

soT hermetulad daxuful xist WurWelSi, romelic ar icvlis moculo-

bas. i. p. dros meqanikuri muSaoba, romelic dakavSirebulia sxeulis mocu-

lobis cvlilebasTan, ar xorcieldeba; Sinagani energia icvleba mxolod 

siTbos STanTqmis an gamoyofis xarjze. 109 n/m2=1 gpa=1000 mgpa wnevamde myar 

sxeulSi (misi mcire kumSvadobis gamo) praqtikulad yvela izoTermuli 

procesi izoqorulia. 

izoqoruli-izoTermuli potenciali  

erT-erTi Termodinamikuri potenciali, romlis Tavisufali energiaa 
F=U-TS, sadac U Sinagani energiaa, S – entropia, T – absoluturi temperatura. 

sistemis gadasvlisas 1-dan me-2 mdgomareobaSi (izoTermuli T=Const 
procesSi) sruldeba muSaoba AF1-F2, sadac tolobis niSani Seesabameba Seq-

cevad process, xolo utolobis niSani – Seuqcevads. amrigad, i. i. p. cva-

lebadoba  Seesabameba da gansazRvravs muSaobas, romelsac sistema Seqce-

vad izoTermuli procesis dros asrulebs. 

ikankelisebri _ ixileT zigzagisebri. 

iliumi 

koroziamedegi Senadnobi Ni-is fuZeze, romlis Sedgenilobaa: 56 % Ni;  
0,07 %C; 22,5 % Cr;  6,0 % Fe;  6,5 % Mo;  6,5 % Cu.  

ilmeniti 
saxelwodeba warmodgeba ilmenis mTebis (samxreT uralis) mixedviT 

– titaniani qva-rkina, FFeTiO3 – titanis ZiriTadi madania (Savi feris), rom-

lis simkvrivea 4800 kg/m3, mineralogiuri skalis mixedviT sisalea 6-6,5. 

warmoadgens Zvirfas madans titanis miRebisaTvis. 

iluminatori 

wyalqveSa, navis, gemis aparatis TviTmfrinavis da sxva danadgarTa 

korpusSi mowyobili, miniT daculi saTvalTvalo sarkmeli. 

imersia mikroskopiaSi 

saimersio siTxis Seyvana mikroskopis obieqtivsa da obieqts Soris 

sivrceSi. optikidan cnobilia, rom mikroskopis garCevis unari anu minima-

luri manZili, romelzec ori wertili mkafiod (cal-calke) ganirCeva er-

TmaneTisagan erT wertilad Serwymis gare, gamoisaxeba Semdegi formuliT: 

d
n sin
λ

=
ϕ
, sadac d _ mkafioobis (garCevis) manZilia, λ _ talRis sigrZea, 

n _ obieqtivsa da obieqts Soris garemos gardatexis maCvenebelia, A=nsinφ _ 
aperturuli ricxvia, φ _ aperturuli kuTxea, romelic Tanamedrove opti-
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kur mikroskopebSi axlosaa 90o
-Tan, ris gamoc sinφ≈1 da d

n
λ

= . optikur 

(metalografiul) mikroskopSi gamoyenebuli sinaTlis sxivis talRis 

sigrZea λ=0,6 mkm, haeris gardatexis maCvenebeli n=1 da garCevis unaria 

d 0,6
n

mkm
λ

= = λ =  anu SesaZlebelia ara umcires 0,6 mkm zomis nawilakebis 

garCeva. imersiad kedris zeTis gamoyenebisas n=1,5 da 
0,6d 0,4

n 1,5
mkm

mkm
λ

= = =  

anu SesaZlebeli ara umcires 0,4 mkm zomis nawilakebis garCeva. 

impeleri 

grZivi RerZis garSemo mbrunavi SemrevfrTebiani muSa borbali. i. ga-

moiyeneba saflotacio manqanebSi, TuTiis namwvebis gamotutvis rezervua-

rebSi da sxv. 

implantacia ionuri  

qimiur-Termuli damuSavebaa Zlier zusti fuJvadi (mRvivari) ganmux-

tvis pirobebSi nakeTobasa (kaTodi) da anods Soris airul garemoSi at-

mosferulze dabali wnevisas. i. i. gamoiyeneba liTonebis, naxevargamtare-

bis an dieleqtrikebis zedapirebis liTonuri ionebiT dabombvaSi, zedapi-

rul SreSi Sedgenilobis struqturis da Tvisebebis Secvlis mizniT. i. i. 

cveTamedegi da koroziamedegi danafarebi misaRebad, romelic Sedgeba Znel-

dnobadi Ti, Cr, Mo da sxvaTa qimiuri naerTebis, karbidebis, nitridebis, oq-

sidebisa da karbonitridebisagan. 

imprehireba anu impregnacia  

qsovilebis, xis da sxv. masalebis specialuri siTxeebiT, emulsiebiT 

da sxv. gaJRenTa maTTvis gansazRvruli Tvisebebis miniWebis mizniT (gau-

recxvadoba, SeuRwevadoba da sxv.). 

impulsi  

laTinuri warmoSobis sityvaa, niSnavs dartymas, biZgs da warmoadgens 

meqanikuri moZraobis sazoms _ moZraobis raodenobas, romelic udris ma-

sis (m) da siCqaris (V) namravls (m·V). n wertilisagan Sedgenili meqaniku-

ri sistemis impulsi am wertilebis impulsebis jamis tolia da gamoian-

gariSeba Semdegi formuliT: 
n

i i
i 1

P m V
=

= ⋅∑  anu udris am sistemis mTliani ma-

sis (mc) da misi inerciis centris anu masaTa centris siCqaris (Vc) namravls: 
P = mc·Vc. 

dinamikis ZiriTadi kanonis Sesabamisad i. droTa gnmavlobaSi mxolod 

gare zemoqmedebis Sedegad icvleba Semdegi formulis Sesabamisad: 
dP F
dt

= , 

sadac F aris gare Zalebis mTavari veqtori (geometriuli jami). izolire-

buli sistemis i. misi moZraobis dros ar icvleba (i. mudmivobis kanoni). 

amasTan sistemis calkeuli nawilebis impulsebi SeiZleba maTi urTierTqme-

debis Sedegad Seicvalos. 

Zalis impulsi – veqtoruli sidide ganisazRvreba formuliT: F·∆t= 
=F·[(t+∆t)-t], sadac F·∆t – Zalis elementaruli impulsia da axasiaTebs moq-

medebas, romelic gadaecema sxeuls ZaliT drois mokle monakveTSi t-dan 
(t+∆t)-mde. Z. i. cneba gamoiyeneba meqanikaSi, dartymis TeoriaSi. 
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 impulsuri gamarTuli (mudmivi) denis wertilovani SeduRebis 

manqana 

specializebuli wertilovani manqana, romelSic gamoiyeneba wamis ram-

denime measedis xangrZlivobis mudmivi (gamarTuli) denis impulsi, romelic 

miRebulia samfaza cvladi denis wredidan miwodebuli denis gardaqmniT. 

ingredienti 

raime rTuli SenaerTis an narevis Semadgeneli nawili. 

inden-kumaronis fisi 

kumaronis, indenisa da maTi homologebis narevebis polimerizaciis  

oligomeruli produqtebi, romlebic warmoadgens navTobis nedleulis ma-

Rali duRilis hidrolizis produqtebs. isini xasiaTdeba kargi xsnadobiT 

organul gamxsnelebSi da warmoadgens blant siTxeebs an myife myar nivTi-

erebebs. i. k. f. gamoirCeva tute- da mJava-mdgradobiT da gamoiyeneba mosa-

pirkeTebeli da iatakis filebis dasamzadeblad. mas farTod iyeneben plas-

tifikatorad wyalgaumtari qaRaldis, saRebavis, webos da rezinis warmo-

ebaSi. 

indeqsi 

laTinuri warmoSobis sityvaa da niSnavs maCvenebels. 

i. maTematikaSi 

ricxobrivi an asoebrivi maCvenebelia, romelic axlavs raime sididis 

gamomsaxvel gamosaxulebas maTi erTmaneTisagan gamorCevis mizniT. mag.: 

X1, Yi,  Z5,  X6 – 1, i, 5, 6 indeqsebia. 
i. statistikaSi 

fardobiTi ricxobrivi maCvenebeli, gamosaxuli Cveulebrivad %-Si, 

gansazRvravs raime ekonomikuri movlenis, cnebis donis cvlilebas amave 

movlenis donisadmi, romelic aRebulia Sedarebis bazad, mag., fasebis in-

deqsi, warmoebis moculobis indeqsi, xelfasis donis indeqsi da sxv. 

i. teqnikaSi 

masalebis Tvisebebis maCvenebelia. mag., siblantis i., cveTis i., 

simtkicis i., sisalis i. da sxv. 

indentori 

gansazRvruli geometriuli formis (piramida, konusi, burTula da 

sxv.) mqone sali iaraRi, romlis CawnexiT nimuSis zedapirSi sazRvraven li-

Tonis sisalis mniSvnelobas da mzaddeba almasis, safironis, sali Senad-

nobisa da nawrTobi foladisagan. ixileT brinelis, rokvelis, vikersis 

sisalis sazomi (mzomi) xelsawyoebi. 

indikatori 

sakontrolo teqnologiuri procesis an obieqtis romelime paramet-

ris cvalebadobis adamianisaTvis advilad aRsaqmeli saxiT amsaxveli xel-

sawyo (mowyobiloba). 

indiumi 
In rbili TeTri movercxlisfro liTonia, romlis atomuri nomeria 

49, xolo SefardebiTi atomuri masa _ 114,82. i. mdgradia, neitraluria ha-

eris, wylisa da tutovani xsnarebis mimarT, ixsneba mJavebSi, rac daJangu-

li damcavi afskis warmoqmnasTanaa dakavSirebuli. 

i. aRmoaCines ferdinand raixisma da g. rixterma q. fraibergSi (ger-

mania) 1963 wels. saxelwodeba indiumi (indigo) speqtrSi damaxasiaTebeli 
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lurji xazebis gamo miiRo. 

birTvuli izomerebis CaTvliT i. izotopebis ricxvia 59, izotopuri 

masebis diapazoni 102→132. 
indiumis  ZiriTadi izotopebia: 

nuklidi 
atomuri 

masa 

gavrceleba 

bunebaSi, %

naxevrad daSlis 

periodi 
gamoyeneba 

111In 110,905109 0 2,81 dRe medicina, niSnuli 
113In 112,904061 4,3 stabiluria bmr 

113mIn  0 1,657 sT medicinaSi niSnuli 
114mIn 113,904916 0 49,51 dRe niSnuli 
115In 114,903880 95,7 6·1014 weliwadi bmr 

rogorc cxrilidan Cans, bunebrivi indiumi ori 
113In da radioaqtiuri 

115In izotopis narevia, romelic iSleba β-nawilakebis (0,63 mgev) gamosxivebiT 

da 6·1014
 weliwadi naxevrad daSlis periodi aqvs.  

i. izotopebs aqvs izomerebis didi ricxvi, rac masuri ricxvis (Z=50) 
Sesabamisad, indiumis izomerobasTan siaxloviT aixsneba.  

sami genetikurad dakavSirebuli izomeri _ 
114mIn (50dRiani), 114In (72wm.β-) 

da 
116mIn (54wT.β-), (n,γ) reaqciis Sedegad miiReba. isini gamoiyeneba aqtivaci-

ur analizSi. 115In(n,γ) a WrilebSi isinjeba ramdenime rezonansuli piki, rom-

lebic Seesabameba neitronebis 1,5 ev energias, 3·104
 barnis mniSvnelobiT, 

xolo Tburi neitronebis watacebis Wrili 190 barnis tolia. 

i. kilitis (folga) dasxiveba neitronebis aRmosaCenad da maTi nakade-

bis gasazomad gamoiyeneba. 
115mIn (4,5sT.β-) izomeri kadmiumis neitronebiT da 

115Cd-is β-nawilakebad daSlis Sedegad miiReba. 
114m+114In izomerebs, rogorc niSnul atomebs, ZiriTadad nimuSebis gac-

veTis Sesaswavlad iyeneben. scilard-Calmersis efeqtis daxmarebiT ftalo-

cianirebul kompleqsze SesaZlebelia am izomerebis maRali kuTri aqtiu-

robis mqone preparatebis miReba.  

i. eletronuli struqturaa: 

1s22s22p63s23p63d104s24p64d105s25p1  
K-, L- da M- garsebi Sevsebulia 

i. 1, 2 an 3-valentiania. ufro mdgradia misi 3-valentiani naerTebi, ris 

gamoc perioduli sistemis III ZiriTadi jgufis 3-valentian elementebs mie-

kuTvneba. In(II) SenaerTebi In(I) da In(III) narevs miekuTvneba. i. warmoqmnis or 
hidrids _ InH da InH3-s, aseve Sereul hidridebs Li, B da Aℓ-Tan. cnobilia 

i. ori oqsidi _ In2O da In2O3. hidroqsids, In(OH)3-s, upiratesad fuZe Tvisebe-

bi aqvs, magram tutovan garemoSi sust mJavur Tvisebebs iCens. In+
 ionebi aR-

dgeniTi TvisebebiT gamoirCeva, magram Zlier aramdgradia da In da In3+-ad 
disproporcireba aRiniSneba. In/In3+

 eleqtrodis standartuli potencialia 

0,396 v, xolo In3+-is ionuri radiusia 0,85Ǻ. aluminis msgavsad In warmoqmnis 
Sabebs, aseve miiReba liTonorganuli SenaerTebi In(III) da ciklopentadie-

nebi In(I) da In(III). 
i. tetragonuri waxnagcentrirebuli struqtura aqvs. misi dnobis 

temperaturaa 429,32K (156 oC), xolo duRilisa _ 2353K (2080 oC). i. simkvrivea 
7310 kg/m3, Tbogamtaroba _ 81,6 vt/m·K. liTonis miReba cianidebis eleqtro-

liziT xdeba. gamorCeuli, gansakuTrebuli plastikurobisa da dnobis da-
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bali temperaturis gamo i. motoris (Zravis) burTulasakisrebis SezeTvisa 

da vakuumuri danadgarebisTvis damxSobi elementebis dasamzadeblad gamo-

iyeneba. Ag-In-Cd-is indiumiT legirebul Senadnobs iyeneben birTvuli reaq-

torebis maregulirebeli ReroebisTvis, romelTa gacivebis sistema dawne-

xili wyliT muSaobs. mis advildnobad Senadnobebs damcvel mowyobilo-

bebSi iyeneben. InAs da InSb-is fuZeze damzadebuli Senadnobebs iyeneben tran-

zistorebSi, Termistorebsa da teqnikis sxvadasxva dargSi, agreTve germa-

niumis naxevargamtariani Senadnobebis legirebisaTvis. 

adamianis organizmSi i. Semcvelobaa: kunTovan qsovilSi _ 0,015·10-4%, 

Zvlovan qsovilsa da sisxlSi Semcvelobis Sesaxeb monacemebi ar ar-

sebobs, toqsikuri dozaa 30 mg. dedamiwis qerqSi i. Semcvelobaa 0,05·10-4 %, 

zRvis wyalSi _ 1·10-11 %, rkinis meteoritebSi _ 10-4 %. 
i. ZiriTadi mineralebi da wyaroebia TuTiis sulfiduri madani da ga-

leniti (tyviis sulfidi), aseve _ kalis, volframisa da manganumis madnebi. 

is TuTiisa da tyviis gadnobisas miiReba, rogorc Tanamdevi produqti. 

i. msoflio wliuri warmoebaa ~75 tona, maragi miaxloebiT 1500 tona-

ze metia. 

indiferentuloba  

qimiur reaqciaSi inertulobis gamovlena. 

induqtori  

laTinuri warmoSobis sityvaa da niSnavs amgznebels. teqnikaSi Ziri-

Tadad sami saxeobis induqtori gamoiyeneba: 

i. gamaxurebeli 

eleqtromagnituri mowyobiloba, romlis daniSnulebaa induqciuri 

gaxureba, Sedgeba ori ZiriTadi nawilisagan: induqciis gamomwvevi gamta-

risgan, romelic eleqtroenergiis wyarosTan SeerTebuli dengamtarebisa-

gan cvlad eleqtromagnitur vels warmoqmnis; 

i. satelefono 

xelis amZraviani magnituri manqana, romelic gamoiyeneba satelefono 

aparatebSi gamoZaxebis signalebis gadasacemad; 

i. eleqtromanqanis 

aRgznebis xviis Semcveli eleqtromanqanis magnituri wredis nawili. 

induqcia gamtarSi 

eleqtruli denis aRZvraa, rac  magnituri velis cvlilebebTanaa da-

kavSirebuli. 

induqcia magnituri 

magnituri velis ZiriTadi maxasiaTebelia, romelic gare velisa da 

calkeuli nawilakebiT Seqmnil magnitur velTa daZabulobebis veqtorul 

jams warmoadgens. 

induqcia narCeni 

magnituri induqciaa, romelic winaswar damagnitebul liTonSi, ga-

re magnituri velis moxsnis Semdeg rCeba. 

induqcia najerobis 

mocemul temperaturaze magnituri masalis Sinagani induqciis maqsi-

malurad misawvdomi mniSvneloba. 
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induqciuri gaxureba 

dengamtari sxeulebis, ZiriTadad liTonebis gaxureba maTSi mkvebavi 

denis inducirebiT. i. g. gansaxorcieleblad masalas an namzads aTavseben 

eleqtromagnitur velSi, romelic warmoiqmneba cvladi denis wyarosTan 

uSualod transformatoris saSualebiT SeerTebuli induqtoriT. amasTan 

cvladi deni SeiZleba iyos dabali (Cveulebriv, 50 hc), saSualo (10 khc-mde) 

da maRali (10khc da meti) sixSiris. i. g. gamoyenebis ZiriTadi mimarTule-

bebia Savi da feradi liTonebis gamodnoba, namzadis gaxureba Wedvis, tvif-

vris da detalebis zedapiruli wrTobisaTvis. 

induqciuri Rumeli 

sadnob induqtoriani eleqtroRumelSi liTons aTavseben cvlad el-

eqtromagnitur velSi, ris Sedegadac masSi inducirdeba eleqtrodeni. ga-

nasxvaveben Rarian da tigelian i. R. amasTan, Rariani i. R. gamoiyeneba Zi-

riTadad feradi liTonebis, xolo tigeliani i. R. – Savi liTonebis gamo-

sadnobad. i. R. tevadoba icvleba farTo zRvrebSi ramdenime kg-dan ramde-

nime aTeul tonamde. i. R. upiratesobaa: Cqari gaxureba, temperaturis regu-

lirebis simartive, uaRresad sufTa liTonis miReba, liTonis mcire nam-

wvi da sxv. 

induqciuri SeduReba 

induqciuri SeduReba dafuZnebulia SesaerTebeli detalebis torse-

bis maRali sixSiris denebiT gaxurebaze plastikur mdgomareobamde Sem-

dgomi maTi dawneviT. 

inertuli  

laTinuri warmoSobis sityvaa da niSnavs umoqmedos, umoZraos, du-

nes, usicocxlos. inertuli airebis arsi ganmartebulia zemoT. ix. 

airebi.  

inertuli atmosfero 

atmosfero, romelic mocemul pirobebSi dasamuSavebel liTonTan 

(nakeTobasTan) ar reagirebs. 

ineqciuri WaburRili 

saburRi WaburRili wylis an airis daWirxvnisTvis navTobis sabado-

Si navTobis mopovebis intensifikaciis mizniT. 

inicireba 

feTqebad nivTierebaSi  detonaciis aRZvris procesi. 

inicirebadi feTqebadi nivTierebebi 

feTqebadi nivTierebebi, romelTa detonacias iwvevs nebismieri saxis 

martivi sawyisi impulsi _ dartyma, xaxuni, naperwkali, eleqtruli ganmux-

tva da sxv. maT ricxvs miekuTvneba: mrgvinavi vercxliswyali Hg(CNO)2; tyvi-

is azidi PB(N3)2; tyviis stifnati C6H(NO2)3(OPb)2; 

invari 

36 % nikelis Semcveli rkinis feromagnituri Senadnobi, romelic ga-

moiyeneba maRali sizustis xelsawyoebis detalebis dasamzadeblad. i. xa-

siaTdeba anomalurad mcire mniSvnelobis xazobrivi gafarToebis tempera-

turuli koeficientiT, romelic 20-100 oC temperaturebze aris ~1,2·10-6K-1
. 
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invariantuloba 

laTinuri warmoSobis sityvaa da niSnavs ucvlelobas, mudmivobas. 

metalurgiul teqnologiaSi zogierTi procesi i. mag., rkinis aRdgena Jan-

geulebidan (brZmedis procesi), liTonebis korozia da sxv. 

inversia 

laTinuri warmoSobis sityvaa da niSnavs gadabrunebas, gadaadgile-

bas. 

1) lingvistikaSi, poeziaSi i. niSnavs sityvebis gadaadgilebas, 

rasac iyeneben azrisa da stilis elferis Secvlis mizniT; 

2) qimiaSi i. niSnavs fermentebisa da mJavebis moqmedebiT rTuli 

Saqrebis daSlas maTi molekulebis martiv SenaerTebad; 

3) fizikaSi i. niSnavs atomis gadasvlas erTi energetikuli 

donidan meoreze, sadac iqmneba agznebuli donis `Warbdasaxleba~.  

inkoloi 

mxurvalmtkice Senadnobi rkinis fuZeze (<0,1 % C), nikelis (35 %) da 

qromis (25 %) gadidebuli raodenobiT, farTo temperaturul intervalSi 

uzrunvelyofs mdgrad austenitur struqturas. Senadnobis maRali mxur-

valmtkicoba miiRweva Cr, Mo, Aℓ, Ti kompleqsuri legirebiT, romlebic ganam-

tkiceben myar xsnars da daZvelebisas iweven dispersul gasalebas Ni3Aℓ, 
Ni3Ti da sxva tipis intermetaluri fazebis gamoyofis Sedegad. gamoiyeneba 

550-750 oC temperaturaze eqsploataciis pirobebSi momuSave detalebisaT-

vis da rogorc koroziamedegi Senadnobi. 

inkongruentuloba  

laTinuri warmoSobis sityvaa, aRniSnavs SeuTavseblobas, daumTxvev-

lobas. ix. kongruentuloba. 

inkoneli  

mxurvalmtkice da koroziamedegi Senadnobi nikelis fuZeze, Seicavs 

15 % Cr-sa da 9 % Fe-s. am SenadnobSi mcire naxSirbadis raodenoba da ma-
legirebuli elementebi warmoqmnian intermetalur naerTs. 

inkrustacia  

1. metalurgiaSi liTonur da araliTonur zedapirebze sali naleqe-

bis warmoqmna, mag., baieris meTodiT aluminis warmoebisas Tbomimomcvle-

lis Siga kedlebze natriumis hidroaluminsilikatis danaleqi; milgayva-

nilobebis moTabaSireba apatitidan fosfatis eqstragirebisas gogirdmJa-

vaTi da sxv. maTi mocileba xorcieldeba qimiuri an meqanikuri meTodebiT. 

2. sxvadasxva masalis (xis, Zvlis, qarsis da sxv.) naWrebiT raime sag-

nis nakeTobis zedapiris morTva, damagrebiT an SeWriT. 

inmold-procesi  

yalibSi, formaSi Tujis masferoidizebeli modificirebiT sferos-

ebrgrafitiani Tujis sxmulebis miRebis xerxi. procesi efeqturia mcire 

gogirdiani (S≤0,06 %) sawyisi TujisaTvis da moiTxovs sferoidizatoris 

Tanabari siCqariT gaxsnas Tujis nadnobiT formis Sevsebisas. 

inovaciuri ekonomika 

inovaciuri ekonomika (inovation economy) _ axali tipis civilizacia, 

codnaze dafuZnebuli ekonomika. emyareba ekonomikuri ganviTarebis axal 

paradigmas, sadac inteleqtualuri kapitali da informacia warmoebis gan-
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msazRvreli  faqtorebia. inovaciuri ekonomika gulisxmobs warmoebaSi Tvi-

sebrivad axali teqnologiebis (warmoebis kompiuterizacia, robotuli da  

lazeruli teqnika, bioteqnologia, nanoteqnologia, mikroprocesoruli 

teqnologia da a. S.) danergvas, ukidegano informaciis velSi mudmivad  

yofnas. 

inovaciuri ekonomika momavlis ekonomikaa. XXI saukunis dasawyisSi 

is mxolod formirebis procesSia. misi konturebi gamoikveTa maRalganvi-

Tarebul qveynebSi. 

inred-procesi  

rkinis Txevadfazuri aRdgenis xerxi. SemuSavebulia 1972 wels Svedu-

ri firmis `nolidenis~ mier. 1982 wlidan periodulad muSaobs sacdel-sam-

rewvelo danadgari 192 t/d.R. mwarmoeblurobiT. koncentrati, mdnobi 

(flusi) da naxSiri SehyavT sadnob-aRmdgen ciklonSi, sadac madani 

aRdgeba viustitamde (FeO) da dneba. CO-sa da CO2-is kmawvis xarisxi 

regulirdeba Seberili Jangbadis raodenobiT. nadnobi isxmeba winaRobis 

eleqtrowidur RumelSi da aq xdeba rkinis Txevadfazuri aRdgena, misi 

danaxSirbadianeba, Tujis Sreebisa da widis formireba. 

 

 

 

 

 

 

 

 

 

inJeqtori 

nakaduri tumbo _ gamoiyeneba rezervurebSi (daxSul moculobebSi) 

haeris an siTxis dasaWirxnad, mag., orTqlis qvabSi mkvebavi wylis misawo-

deblad. 

inJeqtoruli sanTura 

saSemduReblo sanTura, romelSic erT-erTi airis miwodeba xorciel-

deba inJeqtoridan didi siCqariT gamodinebuli meore airis inJeqtoruli 

moqmedebiT. 

inJeqcia 

1. teqnologiuri miznebisaTvis (mavne minarevebisagan rafinireba) nad-

nobSi airis nakadis berva, romelic Sewonil mdgomareobaSi Seicavs fxvni-

lovan masalebs; 

2. airis an siTxis Wirxna sxva siTxis, wylis orTqlis an airis naka-

dis energiis xarjze; gamoiyeneba vakuumur teqnikaSi gauxSoebis an vakuu-

mis SeqmnisaTvis. 

instrumenti _ ixileT iaraRi da saiaraRo foladi. 

integratori  

gamomTvleli manqanis analoguri funqciuri bloki, romelic asru-

lebs integrirebis operacias. 

„inred“ danadgaris sqema 

1. winaRobis eleqtrowiduri Ru-

meli; 2. cxeli aRdgeniTi ciklo-

ni; 3. qvabi-utilizatori; 4. xvimi-

rebi. 
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intensiuroba  

laTinuri sityvaa, niSnavs daZabulobas. gamosxivebis i. – gamosxivebis 

simZlavris maxasiaTebelia, rac drois erTeulSi gamoyofili kvantebis 

energiiT ganisazRvreba. 

i. danaxSirbadianebis 

profesorebis g. qaSakaSvilis da i. qaSakaSvilis #416 (2011 w.) da 

#497 (2016 w.) mecnieruli aRmoCenebis safuZvelze foladsadnobi abazanis 

Rrma Sebervisas drois garkveul erTeulSi naxSirbadis Semcvelobis zrda.  

i. mxebi Zabvebis 

dadebiTi skalaruli sidide, romelic Zabvebis deviatoris meore in-

variantidan kvadratuli fesvis tolia. Semoklebuli formiT Caiwereba 

rogorc: τ=(Sij·Sij/2)0,5
, sadac Sij deviatoruli Zabvebia. 

i. gaunaxSirbadoebis 

naxSirbadis amowvis siCqare Txevadi foladis abazanaSi, ganisazRvre-

ba drois monakveTSi daJanguli naxSirbadis raodenobiT (% masiT). mag., 

[%C/wT], [%C/sT].  

i. normaluri Zabvebis 

dadebiTi skalaruli sidide, romelic Zabvebis deviatoris meore in-

variantidan kvadratuli fesvis proporciulia. 

i. relaqsaciis 

drois erTeulSi Zabvis relaqsaciis sididea. 

i. Sromis 

Sromis daZabulobis xarisxi – gansazRvrul droSi Sromis raodenoba. 

i. cveTis 

xazobrivi cveTis sididis fardoba xaxunis gzasTan, romelzec mim-

dinareobda cveTa. 

i. Zabvis 

Zabvis cvlilebebis zoma manZilis an drois funqciebSi. 

i. Zvris deformaciis 

dadebiTi skalaruli sidide, romelic deformaciis deviatoris mqo-

ne invariantidan kvadratuli fesvis proporciulia. Semoklebuli formiT 

Caiwereba – Y1=(2eij·eij)0,5, sadac eij – deviatoruli deformaciebia. 

i. xazobrivi deformaciebis 

dadebiTi skalaruli sidide, romelic deformaciis deviatoris meo-

re invariantidan kvadratuli fesvis proporciulia. SemoklebiT Caiwere-

ba ε=(2/3eij·eij)0,5
, sadac eij _ deviatoruli deformaciebia. 

intensifikacia  

foladsadnobi agregatis, mwarmoeblurobis gazrdis mizniT TiTqmis 

yvela foladsadnob RumlebSi awarmoeben foladis gamodnobis procesis 

intensifikacias Jangbadis gamoyenebis gziT. 

intensifikacia warmoebis   

samecniero-teqnikuri progresis bazaze warmoebis ganviTarebis pro-

cesi, romelic efuZneba materialuri, teqnikuri da SromiTi resursebis 

sul ufro mzard da racionalur gamoyenebas. 

intervali 

laTinuri warmoSobis sityvaa da niSnavs Sualeds, monakveTs, raime  



371 
 

manZils. es termini metalurgiul praqtikaSi da TeoriaSi farTod gamoi-

yeneba, gansakuTrebiT _ temperaturuli sidideebis dasaxasiaTeblad.  

i. kritikuli temperaturuli 

Fe-C diagramaze A1 da A3 wertilebs Sorisi temperaturuli i. 

i. deformaciis temperaturuli 

liTonis an Senadnobis deformaciis dawyebisa da damTavrebis tem-

peraturuli i.  

i. fazebis arsebobis temperaturuli 

heterogenul SenadnobSi ama Tu im  fazis gamoyofis an gaxsnis da-

wyebisa da damTavrebis temperaturuli i. 

i. wonasworuli kristalizaciis temperaturuli 

mocemuli Senadnobis mdgomareobis diagramis likvidusisa da soli-

dusis xazebs Sorisi temperaturuli i. 

intermetalidi  

gansazRvruli steqiometriuli TanafardobiT da sakuTari krista-

luri gisosiani liTonebis naerTi, homogenurobis farTo ariT – ori an 

ramdenime liTonis qimiuri naerTi.  i. magaliTebia:  CuAℓ2, MgZn2, Cu31Zn8, 
Aℓ2CuMg.  i. Sedis  mravali saxis foladisa da Senadnobis Sedgeniloba-

Si, struqturaSi, aniWeben simtkices da sisales. i. Sedgeniloba Cveuleb-

rivi qimiuri valentobis kanons ar emorCileba.  

interpolacia  

laTinuri warmoSobis sityvaa, niSnavs cvlilebas, ganaxlebas. raime 

sididis Sualeduri mniSvnelobis gansazRvra zogierT intervalSi misi 

kidura cnobili mniSvnelobis gamoyenebiT (mixedviT). 

interferencia  

talRebis i. – ori an ramdenime talRis urTierTdamTxveva sivrcis 

erT wertilSi , romlis dros sxvadasxva wertilSi Zlierdeba an sustdeba 

(Sedegobrivi) talRis amplituda. i. damaxasiaTebelia talRebisaTvis ga-

nurCevlad misi bunebisa. mag., talRebi siTxis zedapirze, eleqtromagni-

turi (radiotalRebi an sinaTlis) da a. S.   

interferometri  

xelsawyo, romelSic gamoiyeneba talRebis interferencia. i. arsebobs 

bgerebisa da eleqtromagnituri talRebisaTvis; optikuri da sxvadasxva 

sigrZis radiotalRebisaTvis. yvelaze gavrcelebulia optikuri i., rome-

lic gamoiyeneba speqtruli xazebis talRis sigrZis gasazomad, liTonuri 

zedapiris sisufTavis da optikuri detalebis xarisxis kontrolisa da sxv. 

introskopi  

xelsawyo, optikurad gaumWvirvale sxeulebSi da garemoSi aseve cudi 

xedvis pirobebSi obieqtebis da procesebis vizualuri dakvirvebisa da 

kvlevebisaTvis. farTod gamoiyeneba brZmedisa da liTonebis dnobis agre-

gatebSi SenaduR nakerSi bzarebisa da sxva defeqtebis gamovlenisaTvis. 

es ganmazogadebeli terminia bgeriTxedvis, siTbosxedvisa da radioxedvis 

xelsawyoebisaTvis. 

introskopia 

i. amocanaa nakeTobis mocemuli Tvisebebidan (parametrebidan) sxvadas-

xva gadaxris gamomJRavneba da identifikacia, agreTve sxeulebsa da gare-

mosTan erTad, naxevrad gamWvirvale da gamWvirvale procesebis kvleva. ma-
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sa lebisa da nakeTobebis urRvevi kontrolis introskopuli meTodebi da 
saSualebebi msgavsia defeqtroskopiis, kerZod, rentgenoskopuli meTo de
bis da saSualebebis. i. xorcieldeba vizualuri saSualebebiT sivrceSi 
SeRwevadi gamosxivebisa da velis gavrcelebis: garemos drekadi rxevebis 
(1 hcdan 1 ghcmde), mTel diapazonSi eleqtromagnituri rxevebis, mag ni
tur statikuri, eleqtruli, gravitaciuli velis, aseve elementaruli na
wilakebis (neitrinos, neitronebis da sxv.) nakadis.

infiltracia 
1. myar sxeulebSi mza produqciaSi, gadasamuSavebel naglinSi, li To

nebSi, sxv. masalebis mikrobzarebsa da forebSi siTxeebis SeRweva ka pi  la 
ruli Zalebis moqmedebiT.

2. forebiani, fxvnilovani sxeulebis siTxiT an gamdnari liToniT gaJ    
RenTis teqnologiuri procesi mocemuli kompleqsuri Tvisebebis misa Re bad. 

informacia 
monacemTa erToblioba, romelic moemarTeba garemomcveli wya roe

bidan (Semomavali informacia), gadaecema garemomcvel obieqtebs (gama va
li informacia) an Seinaxeba raRac sistemaSi (Siga informacia). infor
macia SeiZleba warmodgenili iyos naxazebis, naxatebis, teqstis, xmovani 
da Suquri, energetikuli impulsebis da sxva saxiT. mas SeiZleba hqondes 
uwyveti (analoguri) an wyvetili (diskretuli) xasiaTi. informaciis miRe
bis, gadacemis da Senaxvis sakiTxebs Seiswavlis informaciis Teoria.

infrawiTeli gamosxiveba 
uxilavi optikuri gamosxivebis saxea, romlis monoqromatuli Se mad

genelis talRebis sigrZe 1iT metia xiluli gamosxivebis talRebis sigr
Zeze da naklebia 1 mmze. i. g. wyaroebs warmoadgens gaxurebuli sxeu lebi. 
mag., mzis gamosxivebis energiis 50 % modis i. g. xarjze. eleq tro naTu re
bis gamosxivebis energiis udidesi nawili modis, agreTve, i. g.ze. far Tod 
iyeneben molekulebis agebulebis Sesaswavlad, teqnikaSi – deda mi wis xe
lovnur Ta namgzavrebSi, avtomatur kosmosur sadgurebSi, laze rul da
nadgarebSi da sxv.

i. g. talRebis sigrZe icvleba 0,840 mkmis zRvrebSi.

inhibitori
nivTiereba, romelic anelebs an praqtikulad wyvets qimiuri reaq ciis 

msvlelobas.

iodi (I)
berZnuli warmoSobis sityva, niSnavs melnisfers (iisfers) (i. or

Tqli melnisferia). perioduli sistemis VII halogenebis (jgufis) qi
miuri elementi, 53 rigiTi nomriT, 126,9045 atomuri masiT. warmoadgens 
moSavonac risfer kristalebs liTonuri brwyinvalebiT, romlis simkvrive 
Seadgens 4940kg/m3s, dnobis temperatura 113,5 °Cia, xolo duRilis 184,35 °C. 
aRmoCenil iqna 1811 w. frangi qimikosis b. kurtuas mier. i. ZiriTadi bunebri
vi wyaroa msoflio okeane. i. misaRebi nedleulia navTobis Tandayolili 
wylebi da zRvis mcenareuloba. i. da misi Se naerTebi farTod gamoiyeneba 
medicinaSi, fotografiaSi, analizur qi mia Si sufTa cirkoniumis, hafni
umisa da titanis misaRebad, rogorc kata li zatori organul sinTezSi 
ag reTve, mSral sapoxad. i. Sedis polaroiduli minebis SedgenilobaSi. 
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i. Semcveloba dedamiwis qerqSi 410 %s Seadgens. i. ZiriTadi rezervi – 
msof lio okeanea. (saSualod i. Semcvelo ba saokeano wylebSi Seadgens 
5·10-5 g/l.). i. qimiuri SenaerTebSi amJRav nebs cvalebad Jangvadobas: 1; +1; +3; 
+5. i. energiulad reagirebs li To nebTan msubuqi gaxurebis pirobebSi da 
warmoqmnis iodidebs. mag., Hg +I2 = HgI2.

i. misaRebad ZiriTadi nedleulia navTobis saburRi wylebi, rom
lebic Seicavs 2040 mg/l i. metalurgiaSi i.is gamoyeneba amJamad um niSv
neloa, magram friad perspeqtiulia. iodidebis Termuli daSlis Sedegad 
iRe ben maRali siwmindis Zneldnobad W da Zns (iodiduri meTodi).

ionebi 
berZnuli warmoSobis sityva, niSnavs mosiarules. i. – eleq tru lad 

damuxtuli atomebi an atomebis jgufia, warmoiqmneba eleqtronebis mi
erTebis an dakargvis Sedegad. cnebatermini SemoRebulia 1834 w. inglise
li fizikosis m. faradeis mier. i. iyofa or tipad. pirveli tipis i.s mie
kuTvneba kaTionebi, romlebic dadebiTad aris damuxtuli. mag., Fe+2, Fe+3, 
NH4

+, xolo meore tipis i. anionebia (uaryofiTad damuxtuli na wi lakebi) 
mag., Cl-, CO3

2- da sxv.
damoukidebeli nawilakebis saxiT i. gvxvdeba nivTierebebis nebismier 

agregatul mdgomareobaSi: airebSi (kerZod, atmosferoSi), siTxeebSi (xsna
rebSi da nadnobebSi) myar sxeulebSi (kristalebSi). ionur kristalebs 
war m oadgens Na+Cl-.

ionizacia 
1. i. airebSi – airis molekulisagan an atomisagan erTi an ramdenime 

eleqtronis mowyveta. i. Sedegad airSi warmoiqmneba muxtis Tavisufali 
matarebeli (eleqtronebi da dadebiTad damuxtuli ionebi) da is iZens 
Tvi sebas gaataros eleqtrodeni. airis i. masze ultraiisferi sxivebis, 
rent genisa da γgamosxivebis moqmedebis Sedegad xorcieldeba;

2. i. myar sxeulebSi warmoadgens eleqtronebis valenturi an mina
revebis zonidan gamtarobis zonaSi gadasvlas, rac gamowveulia sinaTlis 
moq    me debiT (fotoionizacia), agreTve, siTburi moZraobiT, Zlieri eleq
tro   velis, eleqtronebis nakadis, protonebisa da neitronebis moqme de biT;

3. i. eleqtrolitebSi (ix. disociacia).

ionizaciis xarisxi
warmoqmnili damuxtuli nawilakebis raodenobis Sefardeba neitralu

ri nawila kebis pirvandel raodenobasTan.

ionitebi 

myari, praqtikulad uxsnadi sustad fuebadi bunebrivi da sinTezuri 
organuli da araorganuli produqtebi, romlebic eleqtro li tebTan kon
taqtis pirobebSi xasiaTdeba ionuri gacvlis unariT. i. iyofa sam jgufad: 
kaTionebad, anionebad da amfolitebad, romlebic Sesa bamisad cvlis ka
Tionebs, anionebs an orives erTdroulad. i. ZiriTad jgufs warmoadgens 
sinTezuri iongamcvleli fisebi.

araorganul i. miekuTvneba ceoliTebi, silikageli da sxv.
i. farTod gamoiyeneba hidrometalurgiaSi da nedleulis gamdid

rebisaTvis iSviaTi liTonebis dayofisa da gawmendisaTvis. i. xsnarebidan 
SeiZ leba amoRebul iqnes Au, Pt, Ag, Cu, Cr, U da sxva liToni. agreTve gamdi
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nare wylebis gasawmendad, Saqris sirofebisa da samkurnalo saSua le baTa 
teqnologiaSi, qromatografiaSi, rogorc katalizatorebi da sxv.

ionuri legireba 
myari sxeulis zedapiris dabombvis gziT ionebis saxiT gare ato mebis 

Seyvana. 
ionebis liTonis zedapiridan siRrmeSi SeWris sidide miT metia, rac 

ufro didia maTi (ionebis) energia. 10100 kev energiis mqone ionebis SeR     
wevis siRrme tolia 0,011mkm. i. l. farTod iyeneben naxevargamtarebis dam 
zadebis teqnologiaSi tranzistorebis zRvruli sixSiris gazrdis mizniT.

iradiacia 
optikuri movlena, mdgomareobs imaSi, rom gaxurebuli sxeulebi Sav 

fonze maT namdvil zomebze didad gveCveneba, mag., eleqtronaTuris gavar
varebuli Zafi, gadametxurebuli naglinis namzadi da sxv. am termins sxva 
da sxva mniSvnelobiT iyeneben fiziologiaSi, medicinaSi da sxv.

iriba 
samSeneblo liTonkonstuqciebis (svetebis, xidebis, gadasaxuravis 

fermebis da sxv.) elementi, romlis daniSnulebaa konstruqciis mdgra
dobisa da simtkicis miniWeba.

iribi 
raime mowyobilobaSi horizontisadmi gansazRvruli kuTxiT ganla

gebuli samSeneblo an teqnologuri detali. mag., glinis sag  lini dganis 
iribi RerZi da sxv.

iribi nakeri
moqmedi Zalebis mimarTulebisadmi sworisagan gansxvavebuli kuTxiT 

ganTavsebuli nakeri.

iribkuTxa 
90 gradusi kuTxisgan gansxvavebuli nebismieri kuTxe (ix. iribi).

iridiumi (Ir)
i. perioduli sistemis VIII jgufis uranis ojaxis sali, brWyviala, 

vercx lisferi myife liTonia. iridiumi, osmiumTan da platinasTan er
Tad, ele mentebis perioduli sistemis me3 triadis keTilSobili liTonia. 
haeris, wylisa da yvela mJavas mimarT mdgradi, praqtikulad neitraluri, 
iner tuli elementia, reagirebs mxolod NaOHTan. misi saxeli ukav Sir deba 
marilebis mravalferovnebas – `iris~ berZnulad `cisartyelas~ niS navs. i. 
atomuri ricxvia 77, atomuri masa – 192,20. izomerebTan erTad i. izo to pe
bis ricxvia 40. izotopebis masaTa diapazonia 170→198.

iridiumis ZiriTadi izotopebi

nuklidi atomuri masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

191Ir 190,960584 37,3 stabiluria

192Ir 191,962580 0 73,83 dRe

193Ir 192,962917 62,7 stabiluria
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i. msubuqi izotopebi α- gamomsxiveblebia. isini daCqarebuli proto
nebis α-nawilakebiT iSviaT miwaTa elementebis, oqros an reniumis dasxi ve
biT warmoiqmneba, izotopebi ki neitronebiT an protonebiT platinis dasxi
vebisas miiReba. 190Ir arsebobis xangrZlivoba (T = 11 dRe) da 192Ir (T = 19 dRe, β) 
niSnul atomebad gamoiyeneba. 194Ir izotops farTod iyeneben mrew ve lobaSi, 
gansakuTrebiT radiografiaSi.

1957 wels miosbauerma 191Oss daSlis dros 191In γ gamosxivebis gabne vis 
gamokvlevisas fotonebis rezonansuli gamocemis movlena aRmoaCina.

wyalSi 190Iris zRvruli dasaSvebi normaa 102 mkkiuri/ml, haerSi – 8·10-7 
mkkiuri/sm3, adamianisTvis – 21 mkkiuri. es dozebi odnav naklebia 194Ir-Tvis 
da Sesabamisad, Seadgens 9·104, 5·108 3s.

i. eleqtronuli struqturaa: 5s2 5p6 5d7 6s2.
K-, L-, M- da N- garsebi Sevsebulia.
iridiumis naerTebi
i. gvxvdeba Semdegi valenturi formebiT: 0 (aminebi), Zlier iSviaTi 

da aramdgradi 1 (monohalogenidebi), 2 aramdgradi (halogenidebi, IrS da 
sxv.), 3, 4, 5 ufro mdgradi SenaerTebi da 6 (IrF6, IrOF4 da IrO3is Senaer Tebi). 
sami da oTxvalentiani i. mravalricxovan anionur kompleqsebs war moq mnis 
(sakoordinacio ricxviT 6) [(IrX6)]3 da [(IrX6)]2, akvamarinebi [Ir(H2O)X5]

2, oqsa 
latebi, aminebi da kompleqsebi sxvadasxva organuli fu ZiT (ix. Rh). Ir2O3, 
IrO2, IrCl3, IrI4, IrS, IrS2 – uxsnadebia.

Ir3+-is ionis radiusia 0,79Å, xolo Ir4+-isa – 0,75Å. Ir xsnarebidan ga mo i
devneba TuTiiT, aluminiTa da magniumiT.

platinis ojaxis liTonebidan i. gamoyofa Sromatevadi procesia da 
SesaZlebelia aluminis oqsidze fisebze qromatografiiT an qaRaldze 
ele q tro foreziT ganxorcieldes. i. zogierTi SenaerTi SeiZleba gamohyon 
eqst raqciis gziT.

iridiumis Tvisebebi
i. kubur waxnagdacentrebul sistemaSi kristaldeba. misi simkvrive li

Tonebs Soris mxolod osmiumze naklebia da Seadgens 22560kg/m3 290 K-ze. am 
liTonis atomis radiusia 1,36Å. dnobis temperatura 2723 K (2450 °C), xolo 
duRilisa – 5573 K (5300 °C). i. Tbogamtarobaa 147 kvt/m.K, wrfivi ga far  To e
bis temperaturuli koeficienti – 6,4·10-6 K-1.

i. ar ixsneba mJavebSi, maT Soris TezafSic, magram daxurul Wur WelSi 
125 °C-ze gaxurebisas HCl+O2-is moqmedebiT iSleba. i. gamoiyofa os mi umis 
da iridiumis bunebrivi Senadnobidan TezafiT damuSavebis Semdeg (ix. Os). 
i. wminda liTonis saxiT miReba Zalian rTulia. liTonuri i. aR moCe nilia 
mxolod platinasTan erTad.

iridiumis gamoyeneba
i. hidrogenizaciisa da im sxva reaqciebis katalizatoria, romlebic 

da kav Sirebuli arian organuli naerTebis platinasTan sinTeziT (10 %). Se
nad    nobebis saxiT mas iyeneben fizikuri, qimiuri da qirurgiuli instru men
tebis Zalian sali bunikebis, saaTis meqanizmis detalebis, eleqtro qi miur 
warmoebaSi zedapirebis antikoroziulobisTvis, avtokalmebis wve rebis da 
saerTaSoriso standartis sigrZisa da wonis erTeulebis dasam zadeblad. 
adamianis organizmSi misi Semcvelobaa: kunTovan qsovilSi – 2·10-9 %, Zvlo
van qsovilsa da sisxlSi Semcvelobis Sesaxeb monacemebi ar arsebobs. de
da miwis qerqSia 3·10-10 %.
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zRvis wyalSi Semcvelobis Sesaxeb monacemebi ar arsebobs, sava rau
dod, misi raodenoba imdenad mcirea, rom SeiZleba ugulebelyofa.

i. ZiriTadi mineralebi da wyaroebia osmiridi [IrOs], iridosmiumi 
[OsIr], platinis madnebi.

msoflio warmoeba weliwadSi 3 t, xolo maragi 950 t Seadgens.

isari CaRunvisa 
dganis glinis, horizontalurad ganlagebuli RerZis da sxv. de

talebis horizontaluri xazidan gadaxris siRrme. i. C. – gaRunvaze gamo
sacdeli nimuSis gaRunvis sidide bzarebis gamoCenamde.

iso
standartizaciis saerTaSoriso organizacia. Seiqmna 1946 w. sar

geblobs gaerTianebuli erebis organizaciis sakonsultacio statusiT.

iterbiumi (Yb)
i. perioduli sistemis III jgufis lanTanoidebis ojaxis rbili, mo

ver cxlisfro, iSviaT miwaTa liTonia. aRmoaCina Sveicarielma qimikosma 
J. ma  ri niakma, q. JenevaSi 1878 wels. saxelwodeba dakavSirebulia sofel 
iter bisTan (SvedeTi), sadac napovni iqna minerali iterbiti. izotopebis 
ricx via 29, xolo izotopuri masebis diapazoni – 154→179.

iterbiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

168Yb 167,933894 0,13 stabiluria

169Yb 168,935186 0 32,02 dRe
niSnuli, 
medicina

170Yb 169,934759 3,05 stabiluria

171Yb 170,936323 14,3 stabiluria bmr

172Yb 171,936378 21,9 stabiluria bmr

173Yb 172,938208 16,12 stabiluria bmr

174Yb 173,938859 31,8 stabiluria

175Yb 174,941273 0 4,19 dRe niSnuli

176Yb 175,942564 12,7 stabiluria

i. atomuri nomeria 70, atomuri masa – 173,04. izotopebidan oTxs izo
merebi aqvs. unda aRiniSnos, rom 169Yb(t1/2 = 32,02 dRe/Rame) iReben tuliu mi
dan 169Tm(p,n) reaqciiT da 175Yb(t1/2 = 101sT, β)dan, romelic miiReba 174Yb(n,γ) da 
175Lu(n,p) reaqciebiT. 171Yb stabilur izotops aqvs arsebobis mcire me tas
tabiluri izomeri. 

i. eleqtronuli struqturaa: 5s2 5p6 6s2.
K-, L-, M- da N- garsebi Sevsebulia.
i. ZiriTadad samvalentiania, Tumca gvxvdeba orvalentianic (ix. Sm), 

rom   lis mdgradoba Eu da Sm Soris Sualeduria. Yb2+/Yb3+ eleqtrodis eleq  
t ro qimiuri potencialia 578v. i. marilebi Ba2+ marilebis msgavsad (YbSO4) 
araxsnadia. i. qimiuri Tvisebebis Sesaxeb. ionuri radiusia 0,858 Å.
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iterbiumis Tvisebebi
i. kuburwaxnagdacentrebul gisosSi kristaldeba. misi simkvrivea 6965 

kg/m3 da xasiaTdeba dnobis dabali 1097 K (827 °C) temperaturiT, xolo du
Rilisa – 1466 K (1193 °C). 40000 atmosferuli wnevis moqmedebiT misi ato mu
ri radiusis 1,82dan 1,75Åmde SemcirebiT moculobadacentrebul ku  bur 
meserSi gadadis. 

i. naklebad toqsikuri stimulatoria. adamianis organizmSi misi Sem
c velobis Sesaxeb monacemebi ar qveyndeba. dedamiwis qerqSi sakmaod mni Sv
ne lovani raodenobaa – 3,3·104 %.

okeaneebsa da zRvis wyalSi misi Semcvelobaa: atlantikis okeanis ze
da  pirul fenebSi – 5·10-11 %, Rrmul fenebSi – 7,5·1011 %, wynari okeanis zeda
pirul fenebSi – 3,7·10-11 %, siRrmul fenebSi – 225·10-11 %.

i. ZiriTadi mineralebia evqseniti da qsenotimi, romlebSic narevis 
sa xiT imyofeba. liTonuri i. miRebis msoflio warmoebaa ~100t/w xolo 
mara  gi ~ 103t.

i. ZiriTadad eleqtroenergiis miwodebisas Zabvis dasareguli reb lad 
gamoiyeneba. 

itriumi (Y)
i. perioduli sistemis III jgufis rbili, movercxlisfro TeTri li

To nia. haerze mdgradia oqsiduri afskis warmoqmnis Sedegad, advilad iw
vis, wyalTan reagirebs wyalbadis (H2) gamoyofiT. i. atomuri nomeria 39, 
xo lo atomuri masa – 88,9059. aRmoaCina finelma mecnierma godolimma q. 
aboSi, 1794 wels. saxeli daerqva SvedeTis sofel iterbisTan axlos na povn 
mine ral iterbitis mixedviT. izomerebis CaTvliT i. izotopebis ri c x via 32, 
izotopuri masebis diapazoni – 89→99.

itriumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

88Y 87,909508 0 106,6 dRe niSnuli

89Y 88,905849 100 stabiluria bmr

90Y 89,907152 0 64sT niSnuli

i. rva yvelaze mZime izotopi, uranis daSlis (dayofis) produqtia.  
90Y (T1/2 64,4 sT; β) da 91Y (T 57,5 dRe; β)s iyeneben niSnul atomebad. isini da    
kav  Sirebulia 90Sr (T 27,7w; 57,77 %) da 91Sr (T1/2 9,8sT, 5,81 %) da miiReba β daS
lis Sedegad. am izotopebs farTod iyeneben radioTerapiaSi.

90Sr+90Yis zRvruli dasaSvebi normaa: wyalSi 8.107 mkkiuri/ml, haerSi 
– 2.1010 mkkiuri/sm3 da 1 mkkiuri adamianisTvis. 91YsTvis Sesabamisi sidi
deebia 4.107, 9.109 da 3. 88Y es mniSvnelovani izotopi arsebobs 106,6 dRe;  
β- 88Sr(p, n) an 89Y (n, 2n) reaqciebis Sedegad miiReba.

i. eleqtronuli struqturaa: 4s2 4p6 d15s2, K-, L- da M- garsebi Sevse bu lia.
itriumis Tvisebebi da gamoyeneba
i. meore gardamavali rigis elementia, aris samvalentiani lanTanis 

ho  mo logi da Tavisi qimiuri TvisebebiT miekuTvneba lanTanoidebs. aris 
`itriumis miwebis~ pirveli elementi. misi ionuri radiusia 0,93Å da kad
miumis radiusis Gd3+ (0,938Å), Tb (0,923Å) tolia. 
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i. rogorc liToni, atomebis mWidrodganlagebuli mesriT heqsagonur 
sistemaSi kristaldeba da – 293 Kze 4469kg/m3 simkvriviT xasiaTdeba. Tbo
gamtarobaa – 17,2vt/m.K. wrfivi gafarToebis temperaturuli koefi  cien  tia 
10,6.106 K-1. 

i. dnobis temperaturaa 1785 K (1522 °C), xolo duRilisa – 3611 K (3338 °C).
i. miekuTvneba kancerogenul elementebs. adamianis organizmSi misi 

Semc velobaa:
kunTovan qsovilSi – 0,02·104 %, Zvlovan qsovilSi – 0,07·104 %, sisx l Si 

– 0,0047 mg/l. sakvebTan erTad dReRameSi miiReba 0,016 mg. i. nak lebad toq
si kuria. dedamiwis qerqSi i. Semcvelobaa 3·10-3 %, zRvis wyalSi – 9·10-10 %.

i. iyeneben wiTel luminoforebSi feradi televizorebis ekrane bis 
Tvis, agreTve rentgenul filtrebSi, zegamtarebsa da specialur Senad no
beb Si.

i. ZiriTadi mineralia qsenotimi [YPO4].
i. msoflio warmoebaa ~ 5 t/w.

iustireba 
operaciebis erToblioba, gazomvis saSualebebis sworadfunqcioni

re bis uzrunvelsayofad.

iSviaTi liTonebi
iSviaTi liTonebisTvis damaxasiaTebelia maTi mcire gavrceleba de

da miwis qerqSi. iSviaTi liTonebi iyofa jgufebad: msubuqi (Li, Be, Rb, Zs), 
gabneuli (Ga, In, Ta), iSviaT miwaTa (Sk, It, La), Zneldnobadi (Ti, Zr, V, Nb, Mo, 
W, Re), radioaqtiurebi (franciumi, radiumi, aqtiniumi, urani da sxv.). ma
Ral  xarisxovani foladis furclebis miRebisTvis da mZimed datvirTuli 
konstruqciebis SeduRebisaTvis.

k

kabeli 
holandiuri warmoSobis sityva, bagirs niSnavs. yvelaze gavr ce le

bulia eleqtruli k., Sedgeba erTi an ramdenime dengamtari mavTu li sagan, 
romelic izolirebulia da moTavsebulia damcav garsacmSi. k. iye neben 
did manZilze eleqtroenergiis (Zalovani k.) an signalebis (kavSiris k.) 
gadasacemad. nebismieri k. aqvs erTnairi konstruqciuli elementebi: den
gamtari liToni, izolacia da damcavi garsacmi.

dengamtar liTonis sadenebs amzadeben erTi an ramdenime spilenZis 
an aluminis mavTulebisagan. izolacia Sedgeba dieleqtrikisgan, rom
le  bic acalkeveben mavTulebs erTmaneTisagan da garsacmisagan. garsacmi 
icavs izolirebul mavTuls meqanikuri da qimiuri zemoqmedebisagan. umetes 
SemTxvevaSi garsacmi mrgvali formisaa, amzadeben tyviis an aluminisagan. 
plastikuri masebisgan damzadebuli izolaciis mqone k. garsacmi mzaddeba 
sxvadasxva saxis polivinilqloridebisagan da polieTilenis pigmenti
rebuli murisagan, xolo rezinis izolaciis mqone k. garsacmi imave rezi
nisagan. zogierT SemTxvevaSi meqanikuri dazianebis Tavidan asacileblad 
k. garedan akraven foladis bades an mavTuli ifareba antikoroziuli 
feniT. teqnikaSi gamoyeneba aqvs 1000ze meti tipis k.
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kavSirgabmulobis k. (telefonis, telegrafis, internetis bgeriTi da 
telexedvis gadacemis da sxv.) warmoadgens eleqtrosignalebis gadam cems. 
k. sxvadasxva niSnis mixedviT iyofa calkeul jgufebad. kons truqciis mi
xedviT ganarCeven simetriul, koaqsialur da boWkovanoptikur k. gata re
buli sixSireTa diapazonis mixedviT gamoiyeneba mcire sixSiris (100 hc10 
khc), maRali sixSiris (1060 mhc) da umaRlesi sixSiris ramdenime ghc) k. 
manZilis mixedviT ganasxvaveben Soreul (saerTaSoriso) da adgilobrivi 
daniSnulebis k. 

kabina 
specialuri miznebisTvis mowyobili mcire zomis saTavso. mag., TviT

mfri navSi mfrinavis an gemSi kapitnis k., satvirTo avtomobilSi mZRo lis 
k. da sxv. metalurgiuli procesebis: aglomeraciis, brZmedis, fo lad sad
nobi uwyveti Camosxmis, saglinavi, milsaglinavi, xiduri amwee bis da dar
gis, sxva procesebis marTvisaTvis farTod gamoiyeneba sxva dasxva konst
ruqciis kabinebi samarTavi pultebiT.

kabprocesi (Calcium Argon – Blowing process) 
foladis rafi  nirebis procesi, cic x vSi kalcium Sem cve li masale  biT, 

sinTezuri wi dis dayene biT, misi Txevad li  TonTan kontaqtis daCqarebi sa  
Tvis cic x vSi Cas muli 
foro vani sa co biT da 
argonis Se    ber viT. es 
pro  ce si far  Tod ga
mo iyeneba aSSSi, ger
maniaSi, ia  po niaSi,  ka
na dasa da sxv. qvey nebSi 
ma Ralxarisxovani fo
ladis, kerZod, mZi
meddatvirTuli kon
t ruq cie bis Sedu Re
bisaTvis furclova ni 
foladis misaRe bad.

kadmireba 
liTonis nakeTobaTa zedapiris kadmiumiT dafarva atmosferuli ko

ro  ziisagan, zRvis wylis moqmedebisagan dacvisa da agreTve, dekora tu
lobis mizniT. k. dafarvis sisqe icvleba 1025 mkm zRvrebSi. k. eleq tro  qi
miuri da vakuumuri meTodebiT axorcieleben.

k. faraven TviT mfri navebis, gemebisa da sxva manqanebis gansakuTrebul 
detalebs. 

kadmiumi (Cd) 
k. perioduli sistemis II jgufis vercxlismagvari liTonia. haerze 

oq sidis afskiT ifareba. kargad ixsneba mJavebSi, tuteebSi araxsnadia. 1817 
wels f. Stromeirma aRmoaCina TuTiis JangbadnaerTebTan da miRebul li
Tons kadmiumi daarqva. Cadmid TuTiis madans – minerals niSnavs. k. ato mu
ri nomeria 48, atomuri masa – 112,41.

k. izotopebis ricxvia birTvuli izomerebis CaTvliT 31. izotopur 
masaTa diapazonia 99→124.

kabprocesis sqema

1. liToniani cicxvi;
2. cicxvis Tavsaxuri;
3. feroSenadnobebis 
CasatvirTi mowyobiloba;
4. nimuSebis asaRebi xvre
li;
5. sinTezuri wida;
6. Siberuli saketi;
7. argonis Sesaberi foro
vani sacobi.
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kadmiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

106Cd 105,909508 1,25 stabiluria  

108Cd 107,905849 0,89 stabiluria

109Cd 108,907152 0 462 dRe niSnuli

110Cd 109,903005 12,51 stabiluria

111Cd 110,904182 12,81 stabiluria bmr

112Cd 111,902758 24,13 stabiluria

113Cd 112,904400 12,22 stabiluria bmr

114Cd 113,903357 28,75 stabiluria

115mCd 0 44,6 dRe niSnuli

115Cd 114,905430 0 53,5 sT niSnuli

116Cd 115,904754 7,47 stabiluria

114Cd(28,72 %) ufro metadaa gavrcelebuli. 
Zlier susti ormagi βgardaqmniT kalis stabilur izobarebSi naxev

rad daSlis Zlier didi periodebiT, ufro meti 1016 an 1017 weliwadiT Se
saZ  lebelia Cd da 116Cdis radioaqtiuroba.

kadmiumis izotopebis miReba 
miRebulia Tormeti radioaqtiuri izotopi 101dan 121mde masuri ric

xviT. maTgan yvelaze mZime izotopebia (A=115÷119), romlebic agreTve da 
yofis produqtebia.

109Cd radioizotops niSnul atomebad iyeneben, isini eleqtronuli 
wa ta ce bis gziT, naxevrad daSlis 470dRiani periodiT 109mAg-ad (39,2wm) 
gar  daiqmneba. 109Cd, 108Cd(n, γ) gadamtanis gareSe mdgomareobaSi 109Ag(p, n) reaq
ciis mixedviT miiReba. niSnul atomebad iyeneben agreTve 115Cd 53,5sT da  
115mCd-s (t 1/2 44,6 dRe), romlebic warmoiqmneba 114Cd (n, γ) reaqciis Sede gad. 
maT gansazRvraven sakmaod rTuli β da γ speqtrebis mixedviT, ener giis 
maq  si maluri mniSvnelobiT, romlebic 1,61 da 1,1 mgev tolia. 109Cd+109mCd-is 
zRvru li dasaSvebi dozaa wyalSi – 7·102 mkkiuri/ml, haer Si – 7·10-8 mkkiuri/sm3, 
xolo adamianisTvis – 45 mkkiuri.

liTonuri kadmiumis miReba
bunebriv kadmiums ZiriTadad 113Cd-izotopis saSualebiT iReben, rom

lis Wrili 20000 barnis tolia, siTburi neitronebis watacebis Zlier 
didi Wrili aqvs (2550 barni). am Tvisebis gamo k. iyeneben birTvul fizi
kaSi _ reaqtorebSi maregulirebeli ReroebisaTvis siTburi neitronebis 
da samzadeblad. 

kadmiumis eleqtronuli struqtura
k. eleqtronuli struqturaa: 4s2 4p6 4d105s2, K-, L- da M- garsebi Sevse

bu lia.
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k. – TuTiisa da vercxliswylis analogi elementia, periodul sis te  
maSi orvalentiani liTonia. is eleqtrodadebiTia, standartuli eleqt  
roduli Cd/Cd2+ – 0,401 v potencialiT, magram, miuxedavad amisa, eleq t
ro lizis dros kaTodze zogierTi kompleqsis warmoqmnisa da gamo yofis 
unari aqvs. misi sustmJava wylian xsnarebSi araxsnadi Se naerTebia: hidro
qsidi, sulfidi, karbonati, fosfati, ferocianidebi da sxv. Cd2+is ionis 
radiusia 0,98Ǻ. liToniuri k. da misi SenaerTebi mom wamvlelia. 

liTonur k. misi Jangeulis naxSiriT aRdgenis an eleqtrolizis 
gziT iReben. is heqsagonur sistemaSi atomebis mWidro ganlagebiT kris
tal  de ba, aqvs 8650kg/m3 simkvrive, liTonis atomis radiusia 1,55Ǻ, dnobis 
tem peratu ra – 594,1 K (321 °C), xolo duRilisa – 1038 K (765 °C), Tbogam ta
robaa 96,8 vt/m.K.

kadmiumis gamoyeneba
k. farTo gamoyeneba aqvs tutovani akumulatorebis damzadebaSi, Se

nad nobebisa da saRebavebis warmoebaSi. bolo wlebSi k. gamoyenebis erT
erTi ZiriTadi mimarTulebaa sxvadasxva liTonebis zedapiris dafarva 
anti  koroziulobisa da detalebis cveTamedegobis gazrdis mizniT. k. 
far Tod iyeneben warmoebaSi: adviladdnobadi Senadnobebis sarCilad, ti
pografiuli ujredebis, saavtomobilo sakisrebis, fotoelementebis, ves
tonis standartuli elementebisa da sxv. dasamzadeblad. k. sulfidi ra
dioaqtiuri gamosxivebis deteqtorad gamoiyeneba.

k. biologiuri gavlena naklebadaa Seswavlili. is kancerogenuli 
da tetratogenuri stimulatoria, amave dros toqsikuria. adamianis orga
nizmSi misi Semcvelobaa: kunTovan qsovilSi, ( %obiT) – 0,14-3,2·10-4; – 
Zvlovan qsovilSi, ( %obiT) – 1,8·10-4; sisxlSi – 0,0052 mg/l. 

yoveldRiurad sakvebTan erTad adamiani iRebs 0,0073 mg. toqsikuri 
dozaa 3330 mg, letaluri – 1,59 g. saSualo wonis adamianSi misi Semcve
lo   ba 50 mgia. k. bunebaSi gavrcelebulia: dedamiwis qerqSi – 0,11·10-4 %; 
at lan tis okeanis zedapirul fenebSi – 1,1·10-10 %; siRrmul fenebSi –  
38·1010 %; wynari okeanis zedapirul fenebSi – 1,1·10-10 %; siRrmul fe nebSi – 
100·10-10 %.

k. ZiriTadi madnebia grinovitebi [CdS], magram warmoebaSi, rogorc 
Tu  Tiis warmoebis Tanaproduqts, ZnSdan iReben. k. msoflio warmoebaa 
14000 tona weliwadSi, maragi (ix. TuTia).

kadoni, traversi

1. horizontaluri koWi, warmoadgens sxvadasxva mowyobilobis, da
nad  garisa da manqanis konstruqciuli nawilis Sesatyvisi Cabmis ele ments 
metalurgiul saamqroebSi: foladsadnob, saCamosxmo da Tuj sasx meli am
weebi, cicxvebis da widis fialebis, saglivani, milsaglinavi saam q roebis 
xa duri amweebi aRWurvilia asawevi da gadasaadgilebeli tvir Tebis Sesa
bamisi traversebiT;

2. ganivi horizontalurad ganlagebuli koWi satransporto kavebiT 
aRWurvili didi gabaritis sagnebis (armaturis wnelis, milebis da sxv.) 
gadasazidad (amwes daxmarebiT) gamoi yeneba;

3. ganivi koWi izolatorebiT, moTavsebuli eleqtrogadamcemis xaze
bis sayrdenis zemo nawilSi.
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kavasakiprocesi 

Tujis gamodnobis pro
cesi, SemuSavebulia 1983w. 
iaponuri firmis `Kawasaki 
Steel~is mier, piloturi da
nadgari 5 t/dReRame mwar
moeblurobiT qarxana aSenda 
`Chiba~ liTonis Semcveli 
mtvrismagvari masis meta li
zebiT 3050 %iT mduRare fe
nian reaqtorebis gamoyenebiT 
900950 °C gaxu rebuli airiT 
wnevis qveS daberviT. Saxtur 
RumelSi mimdinareobs rki
nis aRd gena Tujisa da widis 
miRebiT.

kaveuli 

sxvadasxva daniSnule bis rkinis nakeTobaTa gan m zo  gadebeli saxel
wode ba (sa sof losameurneo, sayofac xov  rebo da sxv. daniSnulebisaTvis).

kavi

sxvadasxva mowyobilobisa da danadgaris detali, gamoiyeneba pilo
turi bagiris Casabmelad da sxv. tvirTis transportirebisaTvis.

kavitacia

laTinuri sityvaa, niSnavs sicarieles. siTxis wveTSi warmoqmnili 
siR rue, romelic Sevsebulia airebiT, orTqliT an maTi nareviT. aseTi siR
rue warmoiqmneba adgilebSi, sadac siTxis wneva zogierT kritikul mniS
vnelobaze qvemoT ecema. Tu siTxis nakadis moZraobis dros kavi taciuri 
`siRrue~ SeerTveba garsSemodinebul sxeuls, mravaljeradi gan meorebiTi 
dartymiT sxeulis zedapiri ganicdis rRvevas (hidroturbinis frTebis, ge
mebis mamoZravebeli xraxnisa da sxva hidroteqnikuri mowyo bi lobis zeda
pirebis rRveva).

kavSiri

ganarCeven ionur, kovalentur, liTonur, martiv da qimiur kavSirebs 
(bmebs).

k. ionuri
eleqtroheterovalenturi kavSiri, qimiuri kavSiris erTerTi saxeo

baa, romlis safuZvelia urTierTsawinaaRmdegod damuxtuli ionebis urT
ierTqmedeba. aseTi kavSirebi warmoiqmneba tutovani liTonebis halo ge
nebSi, mag., vinaidan tuteliTonebis atomebs aqvT TiTo sustad dakav Si
rebuli eleqtroni (kavSiris energia ~35 ev), xolo halogenebis atomebs 
eleq t ro nebis yvelaze Zlieri swrafvis Tvisoba.

firma “Kawasaki Steel”is danadgaris sqema:
1, 2. Rumlebi mtvrisebri madnis winaswari nawilobrivi me talizaciisTvis mduRa
re fenaSi; 3. rkinis saboloo Txevad fazuri aRdgenis WaSvuri (Sax turi) Rumeli.
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k. kovalenturi
TavsarTi `ko~ sityva `valentobas~ axal azrs aniWebs. kovalenturi 

niSnavs savalento eleqtronebis `saerTo mflobelobaSi gadasvlas~. amg
vari bma myardeba eleqtronuli wyviliT, romelTagan TiToeuli manamde 
calcalke atoms ekuTvnoda. atomebisSoriso kavSiri, gamowveuli ato mebis 
gare eleqtronebis urTierTmagnituri mizidulobiTa da koleq tivizebiT. 
kovalenturi kavSirisaTvis damaxasiaTebelia gajereba da mi mar Tuleba. 
gajereba gamoixateba atomebis kovalentur kavSirSi imdeni rao  denobiT 
SesvliT, rom mTlianad uzrunvelyofs ns2 da np6 gare eleqt ronuli or
bitebis (doneebis) eleqtronebiT Sevsebas. xolo kavSiris mi mar Tuleba 
damakavSirebeli atomebis centrebis eleqtronuli Rrublebis simkvrivis 
gazrdaSi gamoisaxeba.

k. liTonuri
atomebSorisi kavSiri damaxasiaTebelia im liTonebisaTvis, rom le

bic eleqtronuli airis Tanabari simkvriviT gamoirCeva. l. k. uaryofiTad 
damuxtuli eleqtronul airsa da dadebiTad damuxtul ionebs Soris ur
TierT qmedebiTaa ganpirobebuli, romelic lokalizebulia gisosis kvan
ZebSi. l. k. naTlad gamoisaxeba erTvalentiani liTonebisTvis (tutovani – 
Li, Na, K, Pb, Cs da spilenZis qvejgufisTvis – Cu, Ag, Au). gardamaval liToneb
Si moqmedebs liTonuri da kovalenturi kavSirebi, amasTan kova lenturi 
kavSiris wili saerTo jamSi Zneldnobad liTonebs ufro meti aqvs.

k. martivi
ordinaluri, erTjeradi kavSiri – qimiurkovalenturi kavSiri, xor

cieldeba eleqtronebis wyviliT, romlebic or atomur birTvebis velSi 
moZraoben. mag., H2, Cl2 da HCl molekulebSi TiTo kovalenturi kavSiria, war
moqmnili dauwyvilebeli eleqtronebis urTierTqmedebiT (atomur or bi
talze 1s-1s, 3p-3p da 1s-3p, qimiur naerTebSi, romlebSic eleqt ronebis saSua
lo ricxvi atomuri birTvebis TiToeul wyvils akavSirebs, da ar udris 
ors, SesaZlebelia warmoiqmnas qimiuri kavSirebi sxvadasxva jeradobiT, 
rogorc <1, ise >1. amasTan <1 naerTebi eleqtronebis defi citiT da >1 
naerTebi jeradi kavSirebiT.

k. qimiuri
atomebis urTierTmizidulobiT warmoiqmneba molekulebi da krista

lebi. atomis valentoba gviCvenebs kavSirebis ricxvs, romlebic mocemu
li atomiT mezobel atomebTan warmoiqmneba. termini `qimiuri agebuleba~ 
Semoitana akad. a. butlerovma 1861 w. man uCvena, Tu erTmaneTTan rogor 
urTierTqmedeben atomebi molekulaSi. amis mixedviT yvela kavSiri na er
TSi ganisazRvreba misi molekuluri agebulebiT.

kavSiris arxi 

mimRebgadamcemi mowyobilobebis da kavSiris xazebis erTobloba, 
rome lic uzrunvelyofs signalebis erTi punqtidan meoreSi gadacemas.

kazmva 

Tujis, foladis gamodnobisTvis saWiro sawyisi masalebis opti ma
luri raodenobis gaangariSebadadgena. k. gadamwyveti roli eniWeba xa
ris  xovani liTonis gamodnobis uzrunvelsayofad da teqnologiuri pro
cesebis daCqarebasa da srulyofaSi.
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kazmis angariSi
brZmedis, konverteris, eleqtrofoladsadnobi teqnologiuri proce

sebis sakazme (liTonuri da araliTonuri) masalebis raodenobis maTema
tikuri angariSi – gamoTvla, dazusteba. k. a. mizania erT tona miRebul 
Tujsa da foladze (an sxva Senadnobze) daxarjuli sakazme masalebis – 
jarTis, rkinis madnis dagundavebuli koncentratisa an misi aglomeratis, 
kirqvis, xenjis Tu sxva masalebis raodenobis gamoTvla, rac produqciis 
TviTRirebulebis gamoangariSebisa da warmoebis sxva teqnikurekonomi
kuri maCveneblebis gansazRvrisaTvis aucilebel pirobas warmoadgens.

kazmis masalebis angariSi foladebisa da SenadnebisaTvis
Tujis, foladis da sxva Senadnobis misaRebad gamoyenebuli ned

leuli masalebis (liTonuri, rkinis, madnis, flusebis, feroSenadnobebis 
da sxv. damatebebi) erToblioba. Tanamedrove gamomTvlelma manqanebma da 
sainformacio teqnologiebma daxvewes foladis dnobisas kazmis angariSi 
misaRebi fo ladis markisaTvis, magram foladis gamodnobis procesi gare
mos bevr faqtorzea damokidebuli. amitom xSiria SemTxvevebi, roca gamd
nari fo ladsadnobi abazanis mTavari elementis, naxSirbadis Semcveloba 
ar Seesabameba misaRebi foladis markis standarts da gamdnar aba zanaSi 
naxSirbadiani Senadnebis CatvirTviT xdeba koreqtireba teq nologiuri in
struqciis da usafrTxoebis wesebis uxeSi darRvevebiT.

es msoflio foladmdnoblebis aqtualuri problema rusTavis meta
lurgiul qarxanaSi guram da irakli qaSakaSvilebis iniciativiT martenis 
200 t. Rumlis foladgamosaSvebi xvrelidan bu nebrivi airisa da haeris 
– Jangbadis SeberviT mso f   lios metalurgiis praqtikaSi pirvelad ganxor
cielebuli foladis gamodnobisas wina saukunis 80ian wlebSi gadawyda. am 
warmate bul ma eqsperimentma daadgina foladis dnobisas abazanaSi naxSir
badis Semc  velobis optimizacia yvela SekveTili markis foladebisaTvis. 
im SemT xvevaSi, abazanis gadnobisas naxSirbadis Semcveloba Tu SekveTili 
fo  la disaTvis Sebervisas 0,5 %ze dabalia, gadnobisas izrdeba bunebrivi 
ai ris raodenoba, mcirdeba haeris da Jangbadis raodenoba da gaunax Sir   ba
doebasTan erTad iwyeba abazanis danaxSirbadianebis procesi naxSir ba dis 
aRdgeniT da SesaZlebeli xdeba naxSirbadis maRali Semcvelobis yve la 
SekveTili markis foladis damzadeba. Tu naxSirbadis Semcveloba aba zanis 
gadnobisas SekveTili foladisaTvis 0,5 %ze maRalia, mcirdeba bu   nebrivi 
airis Seberva, emateba haeris an Jangbadis raodenoba da gau naxSir  badoebis 
maRali intensiurobiT Cqardeba SekveTili foladis gamod noba. 

kazreTis feradi liTonebis gaerTianeba
saqarTveloSi feradi metalurgia kvlav ganviTarda me20 saukunis 

II naxevarSi. kazreTis spilenZis madnebisa da feradi liTonebis sabado 
aR moa Cina stalinuri premiis laureatma, gamoCenilma geologma iuri naza
rovma. xelmZRvanelobda ra feradi liTonebis warmoebis proeqtirebas da 
mSeneblobas, sabados sawarmoo gadamuSaveba daiwyo am dargis didma specia
listma gaerTianebis direqtorma galaqtion Wanturiam. man 80ian wlebSi 
feradi liTonebis samTamadno gaer Tianeba spilenZis koncentratebis war
moebiT aamoqmeda.

gaerTianebis sawarmo, aseve kazreTis qalaqis tipis dasaxlebis mra 
val sarTuliani kapitaluri saxlebis mSeneblobas xelmZRvanelobda 
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rusTavis #1 tresti `metalurgmSeni~ – trestis mmarT veli vlasi manj
galaZe da rkinabetonis nagebobaTa kombinatis direq tori guram sirbi
laZe.

sabWoTa kavSiris daSlis Semdeg, teqnikis mecnierebaTa doqtoris g. 
qaSakaSvilis iniciativiT 1993 w. Seiqmna kompania `saqsamTometalurgia~, 
romelSic gaerTianda WiaTurmanganumisa da kazreTis feradi metalur giis 
gaerTianebebi, zestafonis feroSenadnobisa da rusTavis metalur giuli 
qarxnebi da `saqsaxmetalurgproeqti~. am sawarmoebis muSaobas, romelic 
sa qarT  velos sasaqonlo produqciis 2/3s iZleoda fulad gamosaxulebaSi, 
mar Tavda kompaniis gamgeoba. guram qaSakaSvilis inicitiaviT `saqsamTome
ta lurgiis~ kompaniis gamgeobasa da ruseTis, yazaxeTis, ukrainis mTav ro
bas Soris 19931996 ww. gaformebuli CarCoxelSekrulebiT kompaniaSi Se ma
vali warmoebebi da qalaqebi uzrunvelyofili iyo yvela saWiro ma saliT, 
energoresursebiTa da maT Soris iafi bunebrivi airiT da, rac mTa varia, 
Cveni sawarmoebis warmoebuli produqciis eqsportiT.

gaerTianebis direqtoris: e. boWoriSvilis, da `saqsamTometalur
giis~ kompaniis mmarTvelis moadgilis v. sulamaniZis iniciativiT saaq
cio sazogadoebam, avstraliel partniorebTan gaaforma xelSekruleba. 
1992 wels Seiqmna qarTulavstraliuri kompania Sps `trans jorjian re
sur  ses~ (direqtorebi: zaur obolaZe, malxaz nacvliSvili, mixeil Woxo
ne li Ze), romelmac dasawyobebuli, oqros Semcveli meoreuli kvarcitebi
sagan, gro vuli gamotutvis meTodiT, daiwyo oqros amoRebis teqnolo giu
ri procesi. 

kaTetometri 
optikuri xelsawyo, zomavs or wertils Soris vertikalur manZils, 

romelic SeiZleba ar mdebareobdes erT vertikalze. Sedgeba Tarazos, 
sami maTanabrebeli xraxnis saSualebiT vertikalurad dayenebuli Stangi
sa  da horizontalurad ganlagebuli saWvreti milisagan, romlis gadaad
gileba Stangis gaswvriv zusti damiznebis meqanizmiT xdeba. gamoi yeneba 
teq nikis mraval dargSi, maT Soris metalurgiaSi. 

kaTioni 
berZnuli warmoSobis sityvaa, niSnavs qveviT mimavals. dadebiTad da 

muxtuli ioni, romelic moZraobs uaryofiTi eleqtrodis (kaTodis) mi mar
TulebiT (ix. ionebi).

kaTodi
berZnuli warmoSobis sityvaa, niSnavs qvemoT svlas. eleqtruli 

abaza nis, eleqtruli rkalis da sxv. eleqtrodi, romelic denis wyaros 
uar yo fiT polusTanaa SeerTebuli da gamoiyeneba eleqtronebis emisii
saTvis, mag., eleqtronulsxivur, plazmur da sxv. RumlebSi.

kaToduri Zabvis vardna
Zabvis vardna rkalis kaTodur areSi.

kaToliti 
eleqtroliti, diafragmiani eleqtroqimiuri mowyobilobebis (eleq

trolizerebi, denis eleqtroqimiuri wyaroebi, gadam wodebi da sxv.) kaTo
dis sakanSi.
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kakvi
xiduri da sxv. saxis amwes satransporto mowyobilobis tvirTTan 

Ca   sab meli samarjvi, k. amzadeben saTanado simtkicisa da maRali sib lan
tis liTonisagan tvirTamweobis mixedviT. gansakuTrebiT sapasuxism geb
loa kakvebis damzadebis teqnologia Txevadi Tujis Camsxmeli da fola
dis saCamosxmo amweebisaTvis, samsxmelo warmoebis gaTvaliswinebiT aseTi 
kakvebis konstruqciuli kveTis zomebi meryeobs tvirTamweobis, 5dan 80t
mde, xolo saCamosxmo amwis traversebis kavebi 100dan 500 tmde.

kala (Sn) 
k. perioduli sistemis IV jgufis rbili, plastikuri movercx lisfro, 

TeTri liTonia. Cvens welTaRricxvamde III aTaswleulis da saw yi sidan, 
Zveli civilizaciebis mraval qveyanaSi, kalis brinjaos far To gamoyeneba 
hqonda. rogorc liToni k. saxelwodeba naxsenebia homero sis poemebSi. k. 
atomuri nomeri – 50, aqvs atomis masa – 118,69, yvelaze meti – 112dan 124mde 
stabiluri izotopi. farTo gavrceleba aqvs 120Sns (32,59 %). is ar reagirebs 
JangbadTan da wyalTan, magram mJaveb Si da tu teebSi xsnadia. 

birTvuli izomerebis gaTvaliswinebiT izotopebis ricxvi 37ia. izo
topuri masebis diapazonia 106→132.

kalis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

112Sn 111,904826 0,97 stabiluria  

113Sn 112,905176 0 115 dRe niSnuli

114Sn 113,902784 0,65 stabiluria

115Sn 114,903348 0,36 stabiluria bmr

116Sn 115,901747 14,53 stabiluria

117Sn 116,902956 7,68 stabiluria bmr

118Sn 117,901609 24,22 stabiluria

119Sn 118,903310 8,58 stabiluria bmr

120Sn 119,902220 32,59 stabiluria

121Sn 120,904238 0 27,0 sT niSnuli

122Sn 121,903440 4,63 stabiluria

124Sn 123,905274 5,79 stabiluria

aseve cnobilia ramdenime izomeri da TxuTmeti radioaqtiuri izo
topi – 108dan 132mde masuri ricxviT (A). 117Sn izomeri da ufro mZime izo  
topebi warmoadgens uranis daSlis produqtebs.

kalis izotopebi
k. yvelaze mniSvnelovani izotopebia 113Sn (119 dReRame), 121Sn (T = 28 sT, β), 

123Sn (T = 136 dRe, β) da 125Sn (T = 10 dRe, β, γ). 113Sn da 121Sn izotopebi, rom
lebsac xSirad niSnul atomebad iyeneben. miiReba (n, γ) reaqciis mixed viT 
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k. kuTri aqtiuroba SeiZleba gaizardos, scilardCal mersis efeqtis dax
marebiT, mis organul SenaerTebTan SedarebiT, iseTze, rogoricaa tet
rafenilkala. kalis SenaerTebis struqtura mesbau eris efeqtis dax ma re
biT SeiZleba SevcvaloT γkvantebze 24kev energiiT, rac dakavSire bulia 
119mSn izomerul gadasvlasTan (T = 250 dRe). 

k. eleqtronuli struqturaa: 4s2 4p6 4d10 5s2 5p2 K-, L- da M- garsebi Sev
se bulia.

kalis SenaerTebi
k. cxovrebaSi gvxvdeba, rogorc or aseve oTxvalentiani saxiT. misi 

or  va lentiani SenaerTebi advilad hidrolizdebian. Sn2+ ioni haerze iJan
geba da energiul aRmdgens warmoadgens. aseTi xasiaTiT gamoirCeva, ag 
reTve staninitebi, romlebic tuteebSi orvalentiani k. hidroJan geu liT 
miiReba. oTxvalentian mdgomareobaSi k. kovalentur SenaerTebs, maga li
Tad hidrids (SnH4) da aqrolad tetrahalogenidebs warmoqmnis, rom le bic 
saSualebas iZlevian kala mravalricxovani elementebidan, gan sakuT rebiT 
ki uranis daSlis produqtebidan, gamohyon. k. orJangisgan (SnO2) kalis mJa
vebis standartebis etalonebs iReben. Sn/Sn2+ da Sn+2/Sn4+ eleqt rodebis norm
aluri potencialebia – 0,136 da 0,15v. Sesabamisad k. war moqmnis ramdenime 
aseul SenaerTs, romlebisganac zogierTi SenaerTi po livinqloridisTvis, 
fungicidebisa da insektofungicidebisTvis stabi li za  torad gamoiyeneba.

k. arsebobs sam alotropul modifikaciaSi: Cveulebrivi an TeTri k. 
tetragonur sistemaSi kristaldeba da misi simkvrive Seadgens 5750 kg/m3s. 
161 °Cze is orTorombul formaSi gadadis. 18 °C-ze nacrisferi nair  saxeo
biT arsebobs, dabali temperaturis pirobebSi neitronebiT das  xi  vebiT TeT 
ri k. rux ferebSi gadasvla Cqardeba. misi dnobis tem pe ra turaa 505,118 K 
(232 °C), xolo duRilis – 25438 K (2270 °C). k.s Tbo gam ta roba Sead gens 66,6 
vt/m.K, wrfivi gafarToebis temperaturuli koe fi cientia 5,3·10-6 K-1.

kalis miReba
k. liTonur mdgomareobaSi iReben SnO2-dan an kasiteritidan, ro me

lic warmoadgens k. ZiriTad madans. aRmdgenad naxSirbadi gamoi yeneba.
k. bunebaSi, cocxal samyaroSi, maT Soris adamianis cxovrebaSi, mniS

vnelovan rols Aasrulebs. misi Semcvelobaa:
kunTovan qsovilSi – 0,33÷2,4·10-4 %, Zvlovan qsovilSi – 1,4·10-4 %, 

sisxlSi ~0,38mg/l, saSualo wonis adamianSi 14 mgia, sakvebTan erTad yo
veldRiuri miReba – 0,23,5 mg. sawamlavi doza – 2 g. sasikvdilo (leta
luri) dozis monacemebi ar gagvaCnia. kalaorganuli SenaerTebi Zlier
momwamvleli nivTierebebia.

k. bunebaSi gavrcelebulia: dedamiwis qerqSi – 2,2·104 %, 8·103 % (mas.) 
zRvis wyalSi: atlantis okeanis zedapirul fenebSi – 2,3·10-10 %; siRrmul 
fenebSi – 5,8·10-10 %. k. msoflio wliuri warmoeba Seadgens 165000 t. xo lo 
maragi – 4,5·106 t.

kalis, misi marilebis JangeulebTan, organul mJavebTan, agreTve ada
mianis organizmebTan sruli neitralobis, uvneblobis gamo, msof li oSi 
gamodnobili kalis naxevarze meti iglineba Txel Tunuqad da far Tod 
gamoiyeneba kvebis mrewvelobaSi sakonservo qilebis dasamza deblad.

k. rogorc sxva liTonebs, axasiaTebs sxvadasxva kristaluri for ma. 
oTaxis da ufro maRali temperaturis pirobebSi k. mdgradi modi fikaciaa 
β-Sn siblantiT da plastikurobiT gamorCeuli TeTri liToni. 13 °Cze 
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qveviT temperaturis pirobebSi k. meseri ufro naklebad mWidro xdeba 
da warmoiqmneba misi axali modifikacia α-Sn – ruxi k., romelic kar gavs 
liTonis Tvisebebs da iZens naxevargamtarisas. sxvadasxva kris taluri 
meserebis kontaqtebis adgilebze warmoiqmneba Sinagani Zabvebi, ris ga
moc masala iSleba fxvnilad β→α. am movlenas `kalis Wirs~ eZa xian. erTi 
modifikaciidan meoreSi gadasvla xdeba miT ufro swrafad, rac ufro 
dabalia garemomcveli temperatura. am gardaqmnis siCqare maq simums aRwevs 
33 °Cze. amitomaa, rom Zlieri yinvebi swrafad da ulmob lad anadgureben, 
fxvnilad aqceven, k. nakeTobebs. am ubedurebis dasaR wevad metalurgebma 
mecnierul safuZvlebze SeimuSaves da danerges k. bismuTTan Senadnobebi, 
romlebic gamoirCeva yinvagamZleobiT. bismuTis atomebi k. meserSi miawo
deben damatebiT eleqtronebs, romlebic liTonis stabilur mdgomareobas 
da plastikurobas inarCuneben.

kalis miRebis istoriuli xerxebi
Zvelad kaliT sxvadasxva liTonis, rkinis nakeTobebis, zedapiris 

mo kalvas kustarulad awarmoebdnen. maT Soris gamdnari k. abazanaSi Ca
Zir viT. amJamad mokalvas axorcieleben galvanur abazanebSi. miliar dobiT 
sakonservo qila `inaxavs~ aseulobiT tona kalas (TiToeuli na xe var gram
amde). misi amoReba xorcieldeba specialur teqnologiur danad garebSi, 
sadac tuteebisa da eleqtroobis moqmedebiT rkina iZulebulia ̀ gai xados~ 
– daTmos kalis safari, romlis zodebi kvlav qilebis war moe baSi gamoiye
neba. k. erTerTi sasargeblo Tvisebis, advilad dnoba dobis wyalobiT 
warmoadgens rCilvisaTvis masalas da Senadnobebis erTerT ZiriTad kom
ponents. cnobilia, rom k. (16 %), bismuTisa (52 %) da tyviis (32 %) Senadnobis 
dnobis temperatura 95 °Cs aRwevs (wylis duRilze qveviT), maSin, rodesac 
TiToeuli komponenti dneba mniSvnelovnad maRali temperaturis piro
bebSi. galiumisa da indiumis SenadnobSi k. damateba iw vevs dnobis tempera
turis kidev ufro mkveTr Semcirebas – 3 °Cze gad nobas. aseTi Senadnobebi 
farTod gamoiyeneba eleqtroteqnikaSi damcve le bad.

saukeTeso saCamosxmo Tvisebebi, Wedadoba, lamazi movercxlisfro
TeTri feri xels uwyobs dekoratiul xelovnebaSi kalis gamoyenebas. jer 
kidev Zvel egvipteSi da saberZneTSi misgan mravalricxovan samkau lebs 
amzadebdnen. ufro gvian periodSi, Cv. w. aRr.iT XIII saukuneSi, evro paSi, re
liefuri gamosaxulebebiT, gamoCnda TefSebi, Tasebi, fialebi. ma namde ki 
Cvens qveyanaSi k. farTod gamoiyeneboda, rogorc WurWlis, ise aTe u lo biT 
dasaxelebis sayofacxovrebo daniSnulebis nakeTobebis or na men tuli ga
formebisas. spilenZis da k. Senadnobebisgan – brinjaosagan dam  za debuli na
keTobebi praqtikulad saqarTvelos yvela regionSia aR mo  Ce nili, romelTa 
asaki ganekuTvneba Cv. w. aRr.is I aTaswleulebs. am Se nad nobisgan damza
debuli nakeTobebi, gansakuTrebiT iaraRi, spilenZisgan damzadebulTan 
SedarebiT, ufro maRali sisaliT da simtkiciT gamoir Ceva. amiT aixsneba 
k. laTinuri saxelwodeba `stanumi~, rac momdinareobs sanskrituli sityva 
`sta~dan – sali, mdgradi. sufTa k. ki warmoadgens rbil, advilad dno
bad liTons da ar amarTlebs Tavis paradoqsul sa xel wo debas. is gare
moeba ki cxadia, rom uxsovari droidan k. mniSvne lovani komponentia sx
vadasxva Sedgenilobis brinjaoebis warmoebaSi, ro goricaa tipografiuli 
Senadnobebi, babitebi (es saxelwodeba dakavSi re bulia amerikeli mecnieris 
babitis mier 1839 wels sakisrebis Senadno bebis gamogonebasTan, romlebic 
kargad muSaoben xaxunze). k. mraval ric xovani qimiuri SenaerTebi, bambis, 
abreSumis, faifuris da minis saRebave bi da sxv. gamoiyeneba. 
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kalis gamoyenebis saintereso istoria
k. saxaliso, ufro sworad, samwuxarotragikuli biografiidan gansa

kuTrebuli adgili ukavia 1912 wels cnobili popularuli mkvlevris 
kapi tan robert skotis eqspediciis daRupvis da 1124 wels 94 ingliseli 
zarafxanis muSis mefe henrix I mier dasjis istoriebs. 

robert skotis eqspediciis mizani samxreT polusze miRweva iyo. 1910 
wlis dasawyisSi eqspediciam samxreT poluss miaRwia, magram maT iq naxes 
ma uw yebeli warwera, rom erTi TviT adre samxreT poluss norvegielma 
rual amundsenma miaRwia. yvelaze uaresi skotis eqspedicias ukan dabru
nebisas SeemTxva. polusisken mimaval gzaze eqspedicia Segnebulad toveb
da specialur WurWelSi kalis sacobebiT produqtebis da navTis marags 
ukan dabrunebis uzrunvelsayofad, magram pirvelive sawyobamde miRwe
visas da Semdeg sawyobebSic maT navTis Tunuqis balonebi carieli daxv
daT. k. sacobebma antarqtidis dabal temperaturaze fxvnilis mdgoma reo
ba miiRes, ramac navTis aorTqleba gamoiwvia. cecxlis gareSe polarul 
yinvasTan brZolaSi eqspediciis yvela monawile daiRupa. rogorc Cans, 
maTTvis `kalis Wiris~ mzakvruli Tviseba ucnobi iyo.

k. gamoyenebis ubeduri SemTxvevebis meore istoria ing lisis mefis 
henrix I mier 94 udanaSaulo muSis sastik dasjasTanaa da kavSirebuli, 
romlebic 1971 wels reabilitirdnen sikvdilis Sem deg.

mefe henrix I moaxsenes, rom misi zarafxanis muSebi vercxlis mo
netebis gamokvervagamoWedvisas TaRliTobdnen. isini iyeneben k. zedmeti 
raodenobiT. am gziT iTviseben vercxls. TiTqmis cxra saukunis Semdeg ma
Sindel zarafxanaSi damzadebuli monetebis speqtrulma analizma uCvena, 
rom isini Seicavs kalis Zlier mcire raodenobas, rac maSindeli te
qnologiiT iyo gaTvaliswinebuli. es mefem, ra Tqma unda, ar icoda da 
Secda, rodesac zarafxanis mTel personals – 94 muSas marjvenis mokveTa 
miusaja.

kalaveriti 
oqros madnis saxelwodebiTaa cnobili. oqrosSemcveli minerali (AuTe2).

kalamini
TuTiis Semcveli minerali formuliT: Zn4[Si2O7] [OH]2 H2O cnobilia 

Tu Tiis madnis saxeliT. k. gamoirCeva TeTri an moyviTalo feriT, Seicavs 
67,5 % TuTiis Jangs.

kalamJava 
kalis gaxsniT TezafSi (`mefis araySi~) warmoiqmneba α da b kala

mJavebi, ftorTan moqmedebisas 100 °Cze warmoiqmneba ali, energiulad moq
medebs S, Se, Te, PTan. Al, Bi, Cd, Mg, Zn, Ti, Pt, Li, CeTan warmoqmnis evteqtikas.

kalapoti 
liTonis, xis an sxva masalisgan damzadebuli yalibi, romlis da

niS nulebaa cecxlgamZle an sxv. daniSnulebis masisaTvis gansazRvruli 
for mis miniWeba. 

kalatozi
metalurgiuli Rumlebis da saCamosxmo cicxvebis da sxva agrega te

bis elementebis cecxlgamZle masalebiT amomgebi – SemkeTebeli samsa xu
ris wamyvani – maRali kvalifikaciis specialisti.
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kalauxvi 
Senadnobebi kalis fuZeze, masSi kalis Semcveloba aRemateba 5070 % 

Sn. aseT koncentrats gamowvaven S da As mocilebis mizniT milakovan mbru
nav an mduRare fenis RumlebSi. 

kalafiri (stanioli) 
kalis da misi tyviasTan (9498 % Sn) Senadnobebis Txeli (0,0080,12 

mm) furclebi an bafTebia, gamoiyeneba eleqtroteqnikaSi kondensatorebis 
da sam  zadeblad, sakvebi produqtebis dafasoebisTvis. bolo wlebSi k. ma  
sob rivad icvleba aluminis kilitaTi da antikoroziulad dafaruli 0,01
0,05 mm sakvebi Tunuqis furclebis xveuliT, romlis sawarmoebeli saglina
vi dganebis mwarmoebluroba milionobiT tonaa weliwadSi.

kaldokonverteri 
konverteri Jangbadis 

zemodan daber viT, horizon
tisadmi 17-20°ani dax riT 
k. k. da ber vis grZivi Rer Zis 
garSemo brunavs. meta lur
giu li dargis fo lad sad
nob agre gatebSi yve  laze 
didi wliuri mwarmoeblu
robis agregatad iTvleba 
da msof lioSi 1,7 mi liardi 
tona wliuri warmoebuli 
fo la de bis naxevarze meti 
am teqnologiiT da agrega
tebSi iwarmoeba.

kaldoprocesi 
teqnikuri Jangbadis ga moyenebiT, kaldokonver terSi Txevadi TujiT 

da jarTiT foladis gamodnobis procesia.

kalva
liTonebis, ZiriTadad foladis da spilenZis nakeTobaTa da naxe var

f abrikatebis zedapiris kaliT dafarva antikoroziuli Tvisebebis misa
ni  Webeli da rCilvisaTvis gamosayenebeli procesia. k. xorcieldeba ori 
Zi ri Tadi meTodiT: 

1. k. cxel mdgomareobaSi – mosakalav nakeTobas aTavseben gamdnar ka
lian abazanaSi;

2. mokalva eleqtroliziT – kalis Semcvel xsnarSi. mosakalav na
ke Tobas aTavseben kalis Semcvel eleqtrolitSi da eleqtrolizuri da
leqvis Semdeg mimarTaven nakeTobis zedapirze daleqili kalis SelRobas 

kaldokonverteris sqema

1. mdgomareobebi CatvirTvisas; 
2. kirisa da madnis miwodeba; 
3. fxvni le bis miwodeba; 4. ga
dasaadgilebeli airgamyvani; 5. konverteris mdgo ma reoba fo la  dis ga moSvebisas; 
6. foladsasxmeli cicxvi.
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zeTis abazanaSi, RumelSi an induqtorebSi. mokalvis win nakeTobis zeda
pirs mJavis moqmedebiT mowamvliT asufTaveben.

kalTa 
moZravi konusi konverteris yelis zemodan, romelic gamomavali nam

w  vi airebis, kvamlis mimRebad, gamtarad da mimmarTvelad gamoiyeneba.

kalibreba – ixileT dakalibreba.

kalibri
1. gasaglini nakeTobisTvis mocemuli formisa da zomis misaniWebeli 

sag lini dganis glinis ori an ramdenime Rarisgan Sedgenili profilis 
geo metriuli zomebi;

2. muSa glinze damagrebuli cvladi teqnologiuri instrumenti. for
mis, daniSnulebisa da sxva niSnebis mixedviT ganarCeven Semdegi sa xeo bebis 
k.s:

k. gamkveTi
Sua nawilSi Txemis mqone gamkveTi k., romlis daniS nulebaa swor

kuTxa namzadisgan Savi (sawyisi) miltuCa profilis miReba;

k. gamosayvani
sasufTao k., romlis daniSnulebaa gasaglini zo lis Tvis saboloo 

formis miniWeba;

k. gamosaWimi an momWimavi
k., romlis daniSnulebaa sortuli glinvis dros liTonis sawyisi 

namzadis ganivi kveTis farTobis Sesam cireblad, mniSvnelovani gamoWimviT;

k. daxuruli
k., romlis glinebis ganSorebis xazi konturis saz Rv rebs ga re Taa 

moTavsebuli. gamoiyeneba fasonuri profilebisaTvis;

k. eqvswaxnaga
k. eqvswaxnaga kon turiT, romelic glinebSi SeWri lia didi diago

naliT. k. e. gasarTi ganlage bulia mis gverdebze. gamoi yeneba, rogorc sa
suf  Tao k. eqvswaxnaga foladis glinvisaTvis;

k. isruli
kvadratuli an rombuli formis mom Wimi k. CaRunuli gverdebiT;

k. kvadratuli
kvadratis formis k., glinebSi 

SeWrilia diagonalurad;

k. konusuri
konusis formis k.;

k. moyvanili
fasonuri profi lebis misaRebad 

rTuli formis k.;

k. mravalgliniani
k. ramdenime gliniT warmoqmnili kon

turiT, romelTa RerZebi erT sibrt yeSi 
Zevs. Mk. m. li Tonis moWimva xdeba Ziri Tadad 
yovel mxrivi kumSviT, rac deformaciisas 
uzrunvel yofs masalis plas tikurobas;

kvadratuli kalibri
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k. mrgvali an rgoluri
k. wriuli konturiT perimetris 

ZiriTad nawilSi, mrgva li foladis da 
`Tvaliwriuli~ sis  te  mebis glinvisaTvis. 
warmoadgens sa suf Tao kalibrs;

k. saboloo anu sasufTao
igivea, rac gamosayvani k.;

k. Ria
k. romelsac Tavis konturis sazR

varSi aqvs glinebis gan Sorebis xazi;

k. Savi
k. romelSic glinvis pir vel stadi

aze naglinis ganivi kveTis Semcireba da 
saboloo profilTan miax loveba xdeba;

k. Savi da sasufTao
ortesebri profilebis glinvisaTvis. iyeneben pirdapir Caketils, 

Rias, daxrils da universalur k., Cveulebriv gamoi yeneba orgliniani, iS
viaTad – oTxgliniani universaluri k.;

k. winagamomyvani
gamoiyeneba gasaglini liTonis bolo gatarebis wina operaciis 

gansaxorcieleblad.

kalibrsazomi anu kalibrometri 

xelsawyo, romlis daxmarebiT adgenen sxvadasxva formis kalibris 
ge o metriul zomebs. gamoiyeneba agreTve, mavTulis diametrisa da furc
lis sisqis gasazomad.

kaliumi (K)
k. perioduli sistemis I jgufis msubuqi, rbili, TeTri movercx lis

fro liTonia, swrafad reagirebs haeris JangbadTan da wyalTan, rogorc 
li Tons, Na+KCL reaqciis Sedegad 110 °C temperaturaze iReben. k. liTo nebs 
Soris pirvelia, romelic ingliselma mecnierma ser hemfri devim 1807 wels 
londonSi eleqtroliziT miiRo. k. marilebi uxsovari droi danaa cnobi
li, isini napovnia mcenareuli masalis nacarSi, amitom daar qves `potaSi~, 
romelic Sedgenili sityvaa – `Pot~ niSnavs `qilas~, `As~ – `na cars~. sityva 
`kaliumi~ ki arabuli sityva `qilidanaa~ warmoSobili. SesaZ lebelia, qar
Tu li sityva ̀ qilac~ arabuli ̀ qilidan~ iyos nasesxebi. k. ato muri no meria 
19, atomuri masaa – 39,0983.

k. birTvul izomerebTan izotopebis ricxvi 18ia, izotopuri masebis 
dia   pazoni – 35→56.

k. nebismieri cocxali arsebisaTvis mniSvnelovan rols TamaSobs. 
misi Semcveloba adamianis organizmSi sakmaod maRalia: kunTovan qsovilSi 
– 1,6 %; Zvlovan qsovilSi – 0,21 %; sisxlSi – 1620 mg/l; yoveldRiurad sak
vebTan erTad miiReba – 14007400 mg; momwamvleli doza – 6g; sasikvdilo 
(le taluri) doza – 14 g.

saSualo wonis adamianis (70 kg) organizmSi Semcvelobaa 140 g.
k. ZiriTadad gamoiyeneba sasuqebis warmoebaSi, mravali saxis qimi

katebis damzadebaSi, minis sxvadasxva teqnologiasa da sxv.

mrgvali kalibri
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k. madnebi da mineralebia silviti (KCl), silviniti (NaCl·KCl) da kar
naliti [KCl·MgCl2·6H2O].

msoflioSi k. marilebis warmoeba 51.106t/wia. k. gamoirCeva didi ma
ra giT > 1010t. liTonuri k. warmoeba ki Zalze mcirea da 200 t/w Seadgens.

kaliumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

39K 38,963707 93,2581 stabiluria bmr

40K 39,963999 0,012 1,25.109 weli

41K 40,961825 6,7302 stabiluria bmr

42K 41,962402 0 12,36 sT niSnuli medic.

43K 42,960717 0 22,3 sT

bunebrivi kaliumis energia
bunebrivi k. 3 izotopis narevia, romelTa masuri ricxvebia 39, 40, 41. 

40K radioaqtiuria da 1,32 mgev energiis β-nawilakebis gamoyofiT iSleba an 
e. w. Ca-is β+ daSlisas ArSi gadasvliT, romlis naxevardaSlis pe riodia 
1,25.109 weli. is dedamiwis siTbur reJimSi mniSvnelovan rols as rulebs 
(2,35 %). 40Kis daSlis Sedegad gamoyofili energia, am elementebis maRali 
aqtiurobis gamo, daaxloebiT sami bunebrivi radioaqtiuri oja xis daSlis 
Sedegad gamoyofili energiis tolia.

40Ca da 40Ar saSualebas iZleva gamoTvlil iqnes zogierTi mine ra
lis xnovaneba. sxva iSviaT airebTan SedarebiT argo nis mniSvnelovani 
Semcveloba atmosferoSi 40K daSlis Sedegia. 

ceoliTebis masalebis nadnobis eleqtrolizisas ionuri gacvlis 
saSualebiT 40ArSi bunebrivi k. 41K izotopis gamdidrebas axdenen. xelov
nur izotopebs Soris niSnul atomebad SeiZleba mxolod 42K iqnes gamo
ye nebuli. mas iReben (12,4 sT, β) (n, γ) reaqciis Sedegad 0,09 barnis WrilSi 
da biologiuri nimuSebis Seswavlisas aqtiur analizSi iyeneben. umetes 
Sem T xvevebSi mas SeuZlia Secvalos 24Na. zRvruli dasaSvebi dozaa wyal
Si 102 mkkiuri/ml, haerSi 2.106 mkkiuri/sm3, xolo adamianisTvis – 2 mkkiuri.

k. erTvalentiani tute liTonia Semdegi eleqtronuli struqturiT: 
1s2 2s6 2p6 3s2 3p6 4s1.

kaliumis Tvisebebi
aRmdgenis TvisebebiT kaliumi Zlieri eleqtrodadebiTi liTonia, 

romelic wyals Zlieri tutis – KOHis warmoqmniT Slis, aseve ener giu
lad urTierTqmedebs rTuli da martivi nivTierebebis umetes nawilTan. 
k. ionuri radiusia 1,33Ǻ. kaliumis marilebi kristaluri struqturisa da 
xsna dobis mixedviT Zlier hgavs n Rbisa da Csis marilebs. misi mTavari ux
snadi marilebia perqlorati, qlorplatinati, pikrati da dipikri la miniT 
tetrafenilborisgan warmoqmnili SenaerTebi. 

k. moculobadacentrebul kubur sistemaSi kristaldeba, misi sim
kvrivea 862 kg/m3, dnobis temperatura 336,8K (64 °C), xolo duRilisa 1047K 
(774 °C). k. Tbogamtarobaa 102,4 vt/m.K, wrfivi gafarToebis tempera turuli 
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koeficientia 83.106, k. atomis radiusi – 2,02Ǻ. gamdnari potaSis eleqtro
lizis Sedegad SesaZlebelia k. liTonis miReba.

bunebaSi k. ZiriTadad gvxvdeba silikatebisa da aluminsilikatebis 
saxiT, rogoricaa mindvris Spati, zRvis wyalSi Semcveli halogenidebi da 
misi aorTqlebis Sedegad warmoqmnil qimiur naleqebSi. magaliTad, nat 
riumTan SekavSirebuli silviniti 30 %ze met KCls Seicavs. k. Semcve loba 
dedamiwis qerqSi 2,1 %ia, xolo zRvis wyalSi – 379 . 104 %.

kaliumis permanganati
kaliumis permanganati – muqi iisferi kristaluri nivTiereba, Zli e

ri damJangveli, romelic farTod gamoiyeneba qimiur da xis damamu Save bel 
mrewvelobaSi, analizur qimiaSi, sadezinfeqcio mizniT medici naSi, toq
sikuri minarevebisagan wylis gawmendis procesebSi.

am produqtis warmoebis originaluri eleqtroqimiuri teqnologia Sei  
mu Sava akademikos r. aglaZis xelmZRvanelobiT qarTvel mecnierTa jgu f   ma. 
teqnologia iTvaliswinebs feromanganumis zodebis anoduri ga xs niT kali
umis permanganatis eleqtrosinTezs monopolarul eleqtro li   zerSi. 1956 
wels rusTavis sawarmoo gaerTianeba „azotSi“ eqsploa taciaSi Sevida am 
teqnologiiT momuSave 500 t/w mwarmoeblurobis kaliumis per manganatis saa
mqro, rac qarTveli mecnierebisa da warmoebis muSakTa didi warmateba iyo.

kaliumis permanganatis miRebis eleqtroqimiuri teqnologiis avto
rebi dajildovdnen saxelmwifo umaRlesi jildoebiT, kerZod, akademi
kosi r. aglaZe oqros medliT, xolo teqnikis mecnierebaTa kandidatebi i. 
berikaSvili, m. grZeliSvili, g. domanskaia da sxvebi vercxlisa da brin
jaos medlebiT. qarTvel mecnierTa am jgufs manganumiani damJangvelebis, 
maT Soris, kaliumis permanganatis miRebis mimarTulebiT Catarebuli sa
mu Saoebis ciklisaTvis 1975 wels mieniWa saqarTvelos mecnierebaTa aka de
miis petre meliqiSvilis saxelobis premia.

kaliumis hidrooqsidi, mwvave kaliumi (KOH) 
warmoadgens Zlier tutes (fuZes), romelic miiReba k. qloridis 

(KCl) xsnaris eleqtroliziT. k. h. ufero kristalebia 405 °C dnobis tempe
raturiT, 2120kg/m3 simkvriviT, 20 °C temperaturis pirobebSi 100 g wyalSi 
ixs neba 112g KOH. k. h., rogorc Zlieri fuZe, Slis qaRalds, tyavs, matyls, 
iwvevs adamianis kanis Zlier damwvrobas, iyeneben tutovan akumu latorebSi, 
Txevadi sapnis warmoebaSi da sxv.

kaliforniumi (Cf) 
k. perioduli sistemis III jgufis xelovnuri radioaqtiuri mo ver

cxlisfro liTonia, bunebaSi arc Tavisufali da arc mineralis saxiT 
ar gvxvdeba. k. reagirebs wylis orTqlTan, JangbadTan da mJavebTan, tu
teebTan ki neitraluria – reaqciaSi ar Sedis. 

aSSis q. berkliSi 1950 wels fizikosebma tomsonma, stritma, gior som 
da siborgma 1 mkg 242Cmis 35 mgevmde daCqarebuli αnawilakebis das xi vebiT 
k. Semdegi reaqciiT miiRes: 242 4 245

96Cm +2He →98Cf +n   saxeli k. amave sa xel wodebis 
Statisa da universitetis pativsacemad uwodes. k. atomuri nomeria 98, 
xolo atomuri masa – 251. k. izomerebis CaTvliT izotopebis ricxvia 16, 
izotopuri masebis diapazoni – 240→255. 
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kaliforniumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

249Cf 249,082944 0 351 weli

251Cf 251,084818 0 890 weli

252Cf 252,088019 0 2,64 weli
niSnuli
medi ci naSi

eleqtronuli watacebis gziT 34 % α-nawilakebis emisiiT 245Cf izoto
pi iSleba 44 wT naxevrad DdaSlis periodiT. sxva Tormeti izotopi – 242
dan 254mde, AiT miiReba uranis, plutoniumis an kiuriumis samizneebis 
das xivebiT damuxtuli (4He2+, 9Be4+, 12C6+ da 14N6+) nawilakebiT. 249Bk  an 250Bkis 
β daSlisas an TviT k. izotopebze neitronebis watacebis reaqciebiT Cfis 
Sesabamisi izobarebi warmoiqmneba. 

kaliforniumis Tvisebebi da gamoyeneba
amrigad, 251Cf, romelSic iSleba α-nawilakebis gamoyofiT da aqvs na xev

rad daSlis yvelaze didi periodi (800 weli), 250Cf (n, γ) reaqciiT mii Reba. 249 
masuri ricxvis mqone k. izotopi aseve iSleba α-nawilakebis ga mof reniT 351 
weliwadi naxevrad daSlis periodiT da TviTdnobadi da yofis gziT 1,5·109 
weliwadi naxevrad daSlis periodiT. 249Cf reaqtorSi neli neitronebiT 
dasxivebis dros daiyofa. samwuxarod, es izotopi, romelic α-nawilakebis 
emisiis gziT ufro Cqara iSleba, amJamad mec nie ruli kvlevebisTvis mxolod 
zogierT laboratorias moepoveba mikro gramebis odenobiT. 255Cf da 255+Cf 
izotopi TermobirTvuli afeTqebis pro duq tebSia aRmoCenili. 

k. daCqarebuli deitronebis an αnawilakebis dasxivebiT gar daiq mneba 
Es da Fmis izotopebad. boris ionebiT k. dasxivebam mecnierebi lou ren
siumis aRmoCenamde miiyvana.

98Cf+5B→103Lr
magnituri agznebadobis gansazRvris monacemebis mixedviT (0,056 mkg 

niv Tie rebis raodenobaze) k. eleqtronuli struqturaa: 5s2 5p6 5d10 5f10 6s2 6p6 

7s2, -, L-, M – da N –garsebi Sevsebulia.
k. samvalentiani kiuridia. misi qimiuri Tvisebebi Zlier hgavs am ri

gis elementebisas, romelTaganac mas gamoyofen kaToinitebze, anionitebze 
an fosfororganuli gamxsnelebis eqstraqciiT iongacvlis meTodiT (qi mi
u ri Tvisebebi ix. Cm). k. sxvadasxva izotopis naxevrad daSlis perio de bi 
Zlier moklea, amitom Znelia imis mtkiceba, arsebobs Tu ara is amJa mad 
mzis sistemaSi. zogierTi astrofizikosi Tvlis, rom 254Cf zeaxali var
s  kv  lavebis afeTqebis dros iseTive meqanizmiT warmoiqmneba, rogo ri Tac 
TermobirTvuli afeTqebebiT uranis daSlisas an sxva mZime trans ura nuli 
elementebis warmoqmnisas.

k. fizikuri Tvisebebis Sesaxeb monacemebi praqtikulad ar arsebobs. 
bunebaSi, dedamiwis qerqSi, zRvis wyalSi misi Semcveloba nulia. 

k. radioaqtiurobis gamo toqsikuria. 252Cf gamoiyeneba kibos mkurna
lo bisTvis. 

k. miligramobiT miiReba misi izotopebis – 249Cf da 252Cf – plutoniumis 
izo topebis (239Pu) neitronuli dabombviT.  
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kalmaloi

magnituri rbili Senadnobi nikelis fuZeze, spilenZis da 2 % rki
nis Sem  c ve lobiT. gamoiyeneba am Senadnobis ori modifikacia: 1) 30 % Cu 
2) 10 % Cu, romlebic 2080 °Cis temperaturul intervalSi xasiaTdeba 
damagnite bis xa zovani damokidebulebiT.

k. gamoiyeneba eleqtrogamzom xelsawyoebSi: galvanometrebSi, eleq
tro energiis mricxvelebSi da sxv. 

kaloria anu mcire kaloria 

siTbos raodenobis sistemgareSe sazomi erTeuli. garda siTbos rao 
denobisa am erTeuls iyenebdnen Termodinamikuri potencialis (Sina gani 
energiis, enTalpiis, Tavisufali energiis, Tavisufali enTalpiis), fa zuri 
gardaqmnis siTbos da qimiuri reaqciis siTbos gasazomad. aRi niSneba sim
boloTi `kal~. mcire k. siTbos raodenobaa, rome lic saWiroa 1 g wylis 
1 °C-iT gasaTbobad 19,50dan 20,50 °Cmde normaluri at  mos fe ruli wnevis 
pirobebSi. didi kaloria anu kilokaloria tolia 1000 kal da aRiniSneba 
simboloTi `kkal~. 1 kkal udris siTbos im raode no bas, romelic saWiroa 
1 kg wylis 1 °CiT gasaTbobad, k. 1/860 kvt ener giis ekvivalenturia. 

kalorianoba 

saTbobis Tbounarianoba anu saTbobis dawvis siTbo. k. – siTbos 
rao de  noba, romelic normalur pirobebSi gamoiyofa saTbobis masis an 
moculobis erTeulis sruli dawvis Sedegad. ganzomilebaa [j/kg], [j/m3] an  
[kj/kg] [kj/m3].

kalorizacia

polirebuli lentis damuSavebis xerxi. mdgomareobs mis gaxurebaSi 
200300 °Cze Cveulebrivi atmosferos pirobebSi, romlis dros xexvisas 
war moqmnili Zabvebi ixsneba, umjobesdeba misi xarisxi k. atareben kame rul 
da gamaval RumlebSi 13 sT dayovnebiT.

kalorimetri

termini k. warmoadgines 1780 w. frangma mecnierebma a. lavuaziem da p. 
lap lasma, warmoadgens sxvadasxva siTburi maxasiaTeblisa da sidi deebis 
gamzom xelsawyos, romelTagan ZiriTadia xvedriTi siTbotevadoba, dawvis 
siTbo, gaxsnis siTbo, siTbos STanTqma da sxv. k. moqmedeba emya reba siTbos 
im raodenobis gansazRvras, romelic erTi sxeulidan meore sxeuls gadae
cema. metalurgiaSi gamoiyeneba siTxis k., romlis moqmedeba ga mosakvlevi 
saTbobis garkveuli raodenobis dawvis Sedegad wylis tem peraturis cvli
lebebis gansazRvrazea dafuZnebuli.

kalorimetria

fizikis ganyofileba, aerTianebs xvedriTi siTbotevadobisa da sxva
dasxva fizikurqimiuri procesebis Tburi efeqtebis gansazRvris meTo
debs. ka lorimetriul gansazRvrebas awarmoeben temperaturebis farTo 
inter val Si (0,1dan 4000 Kmde). xelsawyoebs, romlebsac iyeneben kalori
met ri uli gazomvebisTvis, uwodeben kalorimetrebs. siTbur angariSebSi 
meta lur giis dargis sawarmoebSi kalorimetriuli gazomvebis Sedegebi 
far Tod gamoiyeneba.
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kaloriferebis avtomatizacia 
gulisxmobs Saxtis kaloriferSi gamavali haeris nakadis regulire

biT da impulsuri maregulirebeli mowyobilobiT siTbos gamcemi orTq
lis dro selirebiT WaurSi haeris temperaturis dadgenil sazRv rebSi sta
bilizacias.

kaloriferi
haeris gasaxurebeli mowyobiloba, romelTa klasifikacias konst

ruq ciisa da gamoyenebuli siTbos wyaros mixedviT awarmoeben. am mxriv 
ganas   xva veben firfitovan, spiralurbafTur, seqciebian, orTqlis, cxeli 
wylis, eleqtrokaloriferebs.

kalota
gvirabis kveTis zeda nawili.

kalcinacia
maRali temperaturis pirobebSi aluminis hodroJangidan wylis mo ci

lebis procesi. k. mizania uwylo Tixamiwis miReba.
k. procesSi aluminis Jangeulis hidrati ganicdis Semdeg gar daq

mnebs: Aℓ(OH)3→AℓOOH→β-Aℓ2O3→α-Aℓ2O3. amasTan, es gardaqmnebi mimdina
reobs 1200 °C temperaturaze. praqtikulad hidratuli wylis mocileba jer 
kidev 500 °C-ze xorcieldeba, Tumca 1200 °C-ze qveviT kalcinirebuli Tixa
miwa higroskopulobiT gamoirCeva. higroskopuli Tixamiwa aluminis eleq
t roliziT misaRebi procesisaTvis gamousadegaria, amitom saWiroa misgan 
wylis sruli mocileba.

k. awarmoeben cilindrul daxril mbrunav RumlebSi. higroskopul 
Tixamiwas RumelSi tvirTaven zemo mxridan, romelic brunviTi moZrao
biT Tan daTanobiT gadaadgildeba qveviT zemoT momavali cxeli airebis 
sapi rispirod. saTbobad iyeneben mazuTs an romelime airs. gamomwvari, wy
almocilebuli Tixamiwa Rumlis qvemo nawilidan Caiyreba – macivarSi. k. 
dros Tixamiwidan sxvadasxva tute gamoiyofa. es teqnologia foladsad
nobi Rumlebis gasawyobi masalis – gamomwvari dolo mitis warmoebas Tan 
ax lavs.

kalcinireba
TuTiis daJanguli madnebis gamowvis procesi, romlis drosac TuTiis 

karbonatis madani ZnCO3 ga moi yeneba.
k. dros madnebidan naxSirorJangi da hidratuli wyali gamoiyofa, ris 

Sedegadac kalcinirebuli madnebis gamosavlianoba 2030 % ar aRema teba.
k. mizania TuTiis Jangis miReba, romelic sadistilacio Rumlebis 

retortebSi sufTa liTonad gadamuSavdeba.

kalciti – kalciumis karbonati (CaCO3) 
bunebaSi farTod gavrcelebuli minerali, romlis feri icvleba TeT 

ridan Savamde, moyviTalo, movardisfro, ruxi ferebis mravalfe rov nebiT. 
sufTa k. uferulia (islandiuri Spati). sisale mineralogiuri ska lis 
mixedviT Seadgens 3s. simkvrive icvleba 27002800 kg/m3 zRvrebSi, karbonat
uli warmonaqmni mTis qanebis – kirqvis, carcis, marma ri los, karbonatitis 
ZiriTad Semadgenel nawils war mo adgens.

k. warmoadgens gavrcelebul samSeneblo masalas, mniSvnelovan meta
lurgiul fluss brZmedis, martenis da sxv. teqnologiur procesebSi.
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kalciumTermuli procesi 

aRmdgenis rolSi liTonTermul procesebSi fxvnilovani kalciumi 
ga   moiyeneba.

kalciumi (Ca) 
k. perioduli sistemis II jgufis movercxlisfro TeTri, SedarebiT 

rbi li liTonia, k. miiReba kalciumis qloridis nadnobis eleqtrolizis 
gziT, haeris moqmedebiT ifareba oqsiduri afskiT, kargad urTierTqmedebs 
wyalTan da JangbadTan. k. 1808 wels miiRo ingliselma qimikosma ser hemfri 
devim q. londonSi. saxeli laTinuri warmoSobis sityvaa `Calcium~ da niS
navs `kirs~. k. atomuri nomeria 20, atomuri masa P– 40,078.

adamianis organizmSi misi Semcvelobaa: kunTovan qsovilSi – 0,140,07 %, 
Zvlovan qsovilSi – 17 %, sisxlSi – 50 mg/l. yoveldRiurad sakvebTan er
Tad adamiani iRebs 6001400 mg kalciums, is aratoqsikuria.

kalciumis izotopebi
k. siTburi neitronebis watacebis Wrili mcirea da 0,43 barns Sead

gens. birTvuli izomerebis CaTvliT izotopebis ricxvia 16, xolo izo to
puri masebis diapazoni – 36→51.

kalciumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

40Ca 39,962591 96,941 stabiluria

42Ca 41,958618 0,647 stabiluria

43Ca 42,958766 0,135 stabiluria

44Ca 43,955480 2,086 stabiluria bmr

45Ca 44,955685 0 163,8 dRe niSnuli

46Ca 45,953689 0,004 stabiluria

47Ca 46,954543 0 4,536 sT niSnuli

48Ca 47,95254 0,187 stabiluria

k. masuri ricxvebiT 40, 4244, 46, 48 eqvsi sta  biluri izotopi aqvs. 8 ra
dio aqtiuri izotopidan mniSvnelovania mxolod ori – 45Ca (t 1/2 163,8 dRe, β) 
da 47Ca (t 1/2 1634,7 dRe, β, γ). maT da 41Ca (t 1/2 7,5·104 weli, mm)s kal ciumidan  
(n, γ) reaqciis daxmarebiT iReben. ma su ri ricxvebiT 3739 da 4950 – xanmokle 
izotopebia. 37Ca dagvianebuli pro tonebis gamom sxivebels warmoadgens. k. 
praqtikulad sicocxlis yvela formisaTvis mniSvnelovani elementia.

kalciumis gamoyeneba, Tujis, foladis, sasuqebis, cementis warmoebaSi
k. rogorc gamtars eleqtronaTurebSi iyeneben. tyviasTan antifriq

ciuli ganmJangvelebis warmoebaSi misi Senadnobebidan farTod iyeneben k. 
karbids. Tujisa da foladis warmoeba warmoudgenelia CaOs – kiris ga
mo   ye nebis gareSe. 

k. marilebi cementisa da sasuqebis, gansakuTrebiT superfosfatebis 
war moebaSi, ZiriTadi komponentia. 
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k. bunebaSi gavrcelebulia: dedamiwis qerqSi – 4,1 %; atlantis okeanis 
zedapirul fenebSi – 3,9·10-2 %; Rrmul fenebSi – 4,3·102 %; wynari oke anis 
zedapirul fenebSi – 3,9·10-2 %; Rrmul fenebSi – 4,4·10-2 %.

k. ZiriTadi mineralebi da wyaroebia: 
kirqva [CaCO3], dolomiti [CaCO3· MgCO3] da TabaSiri [CaSO4· H2O].
liTonuri k. msoflio wliuri warmoebaa – 2000 tona, CaOs msof

lio warmoeba – 112·106 t/w. sabadoebi aris yvelgan da maragi praq tiku lad 
ulevelia. 

k. zRvruli dasaSvebi normebia: wyalSi – 104 mkkiuri/ml, haerSi – 8·109 
mkkiuri/sm3, adamianisTvis – 14 mkkiuri. 

k. orvalentiani tutemiwovani liTonia. misi eleqtronuli struq
turaa: 1s2 2s2 2p6 3s2 3p6 4s2.

kalciumi Zlieri aRmdgeni liToni
k. 2,87 v. standartuli eleqtroqimiuri potencialiT Zlieri, eleq

tro dadebiTi liTonia, romelic gamoirCeva mkveTri aRmdgeni Tvise bebiT. 
wyalbadTan SeerTebiT is warmoqmnis CaH2s, xolo azotTan Ca3N2s, rom
lebsac argonis gawmendisaTvis iyeneben. k. ionuri radiusia 1,06Å. misi 
cno bili uxsnadi marilebia: fToridi, karbonati, oqsalati, fosfati da 
molibdati.

Tavisufali k. kubur waxnagdacentrebul kristalur mesers war mo
q mnis. liTonis atomis radiusia 1,97 Å. k. simkvrivea 1550 kg/m3, xolo Tbo
gam taroba 300 Kze – 200 vt/m.K. wrfivi gafarToebis temperaturuli koefi
ci en tia 22·10-6 K-1. k. dnobis temperaturaa 1112 K (839 °C), duRilisa – 1757 K 
(1484 °C). k. gamoirCeva mravalmxrivi gamoyenebiT, gansakuTrebiT meta lur
giul mrewvelobaSi, mravali markis foladis, Senadnobebis mikro da mak
ro legirebisaTvis.

kalciumis kompoziciuri Senadnobebis gamoyeneba (silicocalcium, 
silicocalcium aluminum)

saqarTveloSi qarTveli metalurgebis mier zestafonis feroSenad
nob Ta da rusTavis metalurgiul qarxnebSi – kal  ciumis, siliciumis, 
manganumis kompleqsuri Senadnobebis miRebis, sxvadasxva da niS nulebis 
foladebis gamodnobisa da maTi gamoyenebisaTvis Catarda mec nie rulad 
efeqturi samuSaoebi. daculi iqna araerTi sakandidato da sa doq toro 
disertacia. didi ekonomikuri efeqtiT miRebul iqna gamogonebis mowmo
bebi da patentebi. aRniSnuli samuSao Sesrulda zestafonis feroSenad
nobTa, rusTavis metalurgiuli qarxnebisa da metalurgiis institutis 
TanamSromlobiT.

k.  Be, Mo, Cr, Zr, Th, U, Pu da sxva liTonuri elementebis warmoebaSi aR
md genlad gamoiyeneba.

kalciumis karbidi (CaC2) 
kalciumis naxSirbadTan Sena erTi, uferuli kristali, romlis sim k

v rivea 2210kg/m3, xolo dnobis temperatura 2160 °C. k. k. wyalTan moqmedebiT 
warmoiqmneba acetileni. k. k. gaxurebisas uerTdeba azots kal ciumis ciana
midis (CaCN2) warmoqmniT, gamoiyeneba tute li Tonebis aRmdgenad.

kalciumqloridi (CaCℓ2) 
CaCℓ2-Tan erTad 680720 °C-ze ga xurebul mdgomareobaSi awarmoeben 

eleq  trolizs; Txevad Cu-Ca-s aqvs kaTodis roli. eleqtrolizis Se degad 
iRe  ben Sualedur Cu-Ca is Se nadnobs Cais 65 %iT (ix. kalciumi).
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kamara
metalurgiuli Rumlis konstruq

ciis erTerTi ZiriTadi elementi, rom
liTac sad nobi agregatis samuSao sivrce 
an sxva nawili cecxlgamZle aguriTaa 
gadaxuruli.

Tavisi konstruqciisa da sxva niS
ne bis mi  xedviT bevrnairi k. arsebobs, maT 
Soris metalurgiaSi gamoiyeneba: TaRo va
ni, gum baTovani, moZra vi, brtyeli, Camo
kide bu li, ganmbjenCa mo kidebuli, gan mb
jeni da sxv.

kamaris klite
metalurgiuli kamaris centrSi 

Camketi kvanZi sxvadasxva sisqis solise
buri cecxlgamZle agurebi.

kamarqveSa wneva 
metalurgiuli Rumlis normaluri 

Tboteqnikuri muSa obis pirobebSi hi
dravlikuri reJimis erTerTi Zi riTadi 
maCvenebeli. k. w. Cveu lebriv odnav aRe
mateba atmosferul wnevas.

kamelini
dispersiuladgasalebadi Senadnobi 

spi len Zis fuZeze nikelis, alu minis, manganumisa da qromis SemcvelobiT 
koroziamedegobiT gamoir Ceva.

kameloni 
dispersiulgasalebadi Senadnobi spilenZis fuZeze, romelic Seicavs 

25 %mde nikels, agreTve magniums, alumins, qroms, liTiumsa da ceriums. 
ga moirCeva maRali koroziamedegobiT.

kamera
berZnuli warmoSobis sityvaa, niSnavs gadaxurul saTavsos. am ter

mins iyeneben mravali daniSnulebis saTavsos, oTaxis, moculobis aRsa niS 
navad; mag., satumbe k., saventilacio k., miwisqveSa k., samedicino k., wvis k. 
da sxv.

termini k. farTod gamoiyeneba kino da fotoaparatebis ZiriTadi na
wilis aRsaniSnavad; metalurgiuli Rumlebis da agregatebis konst ruq
ciulteqnologiuri nawilebi, agreTve, aRiniSneba terminiT `kamera~. mag., 
regeneratoruli k., gamaxurebeli Wis k., saqrevi k., dakoqsvis k., sadnobi k., 
saSrobi k., gamosawvavi k. da sxv.

kamera miwisqveSa
miwisqveSa gamonamuSevari, romlis ganivkveTis farTobi mniSvnelo

v nad didia mis sigrZesTan SedarebiT – miwisqveSa kameraa. gamoiyeneba 
funqciurteqnologiuri mowyobilobebis gansaTavseblad.

kamara
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kamerebi 

didi ganivkveTisa da mcire sigrZis gvirabi.

kamufleti

miwisqveSa afeTqeba, romlis drosac ar warmoiqmneba afeTqebis xi lu
li Zabri.

kanalizacia 

inJinruli nagebobebis kompleqsi, romelic uzrunvelyofs qarxnebis, 
kom binatebis, sayofacxovrebo, sawarmo Senobebis, dasaxlebuli punqtebis 
da teritoriis Camdinare wylebis Sekrebas, gawmendas, gauvneblobas da 
wyal sacavebSi CaSvebas. sawarmoTa, sacxovrebelsayofacxovrebo Senobebis  
fekaluri masis k. calke qselia da, ro gorc wesi, Camdinare wylebTan er
Tad iTxovs auci lebel biologiur gawmendas.

kandela 

laTinuri warmoSobis sityva, niSnavs sanTels. k. sinaTlis Za lis er
Teulia erTeulebis saerTaSoriso sistemaSi. 1 k. tolia sinaTlis Zalisa, 
romelsac perpendikularuli mimarTulebiT gaanaTebs sruli ga mos xiv
ebisas 1/600000m2 farTobi, rodesac misi temperatura 101325 pa wnevis pi
robebSi platinis gamyarebis temperaturis tolia. adre k. atarebda san T
lis saxelwodebas (1sT=1k).

kanoni 

berZnuli warmoSobis sityva, niSnavs wess, Tadarigs. meta lur gi ul 
mecnierebaSi da praqtikaSi gamoiyeneba fizikuri qimiis da sxva discipli
nebis k., romelTagan ZiriTadia:

ganawilebis k., energiis mudmivobis k., moqmed masaTa k., fazaTa k., wo 
nas worobis k., Sedgenilobis mudmivobis k., videmanfrancis k., kir x ho fis k., 
plankis k., stefanbolcmanis k., fikis k., furies k., hukis k. da sxv.

kantali 

mxurvalmedegi Senadnobi Fe-is fuZeze ≈22 %Cr, 5 %Al da 0,5 %Co-is Semc
ve  lobiT. k. saxesxvaobebs awarmoeben SvedeTSi sxvadasxva teqnologiiT. es 
Senadnobebi gamoirCeva maRali mxurvalmedegobiT (1375 °Cmde tdn =1510 °C). 
maT iyeneben mavTulis an lentis saxiT gamaxurebel elementebad. k. ana lo
gebia qromali – 0X23ЮА da ОХ27Ю5А. 

kaolini 

saxelwodeba momdinareobs CineTis erTerTi dasaxlebuli adgil mde
ba reobidan. warmoadgens naleq mTis qans, romelic ZiriTadad mineral kao
li nitisagan Sedgeba. k. umTavresad TeTri ferisaa, magram xSirad gvxvde ba 
moyviTalo, moruxo, zogjer moSavo feris. k. mSral mdgo mareo baSi naWro
van, sustad SekavSirebul masas warmoadgens, romelic date nianebis Semdeg 
naklebad plastikuria da TiTqmis ar fuvdeba, gamoirCeva maRali cecxl
gamZleobiT. mopovebis 4050 % gamoiyeneba qaRaldis warmoe baSi, daaxloe
biT 20 % – rezinis warmoebaSi, 510 % – faifurisa da kera mikis warmoebaSi, 
parfiumeriasa da medicinaSi. k. farTod gamoiyeneba ag re Tve metalurgiul 
dargSi cecxlgamZle masalebis warmoebaSi, qimiur mrew velobaSi.
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kaoliniti
kaolinis ZiriTadi Semadgeneli nawili (Al4[Si4O10(OH)8] aris TeTri 

fe ris Tixamiwovani minerali, k. sisale mineralogiuri skalis mixedviT 
Sead gens 13 erTeuls, simkvrive 2600kg/m3.

kapilaruli zedapirebis mixedviT gamdnari liTonuri obieq te
bis fizikurqimiuri Tvisebebis gansazRvra

qimiis mecnierebaTa doqtoris profesor jumber xanTaZis mier mec
nie rebaTa akademiis metalurgiis institutSi SemuSavebulia kapilaruli 
ze  da pirebis mixedviT gamdnari liTonuri obieqtebis fizikurqimiuri Tvi
sebebis gansazRvris meTodebi. es meTodebi farTod dainerga labo ra to
riul praqtikaSi da literaturaSi xanTaZis meTodebis saxeliTaa cno bi
li. am mimarTulebiT miRebuli SedegebisaTvis j. xanTaZes akad. ferdi nand 
TavaZesTan erTad 1976 w. mieniWa giorgi nikolaZis saxelobis premia.

kapitaluri
ZiriTadi, mTavari, arsebiTi. 

kapitaluri gvirabi 
gvirabi, romelic Saxts dedamiwis zedapirTan akavSirebs da Ziri Ta

dad transportirebis mizniT gamoiyeneba.

kapprocesi 
fxvnilebidan maTi zedapirulad aqtiuri nivTierebebis damuSavebiT, 

va kuu mirebiT, minis garsSi hermetulobiT da Teoriuli simkvrivis miax
loe bamde atmosferuli wnevis maRaltemperaturuli wnexiT kompaqturi 
nam zadis miRebis procesia.

kaJbadi, siliciumi (Si) 
perioduli sistemis qimiuri elementi, romelic warmoadgens muqi 

ruxi feris kristalebs liTonuri bzinviT da almasis tipis kristaluri 
gisosiT. k. atomuri nomeria 14, atomuri masa – 28,086, simkvrive – 2330kg/m3, 
dno bis temperatura – 1417 °C, duRlis temperauraa – 2600 °C. bunebaSi war
mod genilia sami stabiluri izotopiT: 28Si(92,27 %), 29Si(4,68 %) da 30Si(3,05 %). 
pir velad k. miRebul iqna 1825 w. Svedi qimikosis i. berceliusis mier, SiF4-is 
liTonuri kaliumiT aRdgenis gziT. dedamiwis qerqSi gavrcelebis mxriv 
meorea – O2is Semdeg da Seadgens 29,5 %s silikatebisa da kaJmiwis saxiT. 
teqnikurad sufTa k. iReben kaJmiwis (SiO2) aRdgeniT koqsis saSua lebiT, 
xolo sufTa k. iReben wyalbadis moqmedebiT tetraqloridze (SiCl4) an 
triqlorsilanze (SiHCl3) moqmedebiT.

k. farTod gamoiyeneba cvladi denis mudmiv denad gardaqmnisaTvis, 
ro gorc naxevargamtarebis xelsawyoTa dasamzadebeli masala, agreTve, 
mzis batareebisTvis.

metalurgul teqnologiaSi k. gamoiyeneba, rogorc erTerTi Ziri
Tadi gamJangavi da malegirebeli elementi, k. Sedis mravali Savi da fe
radi Senadnobis SedgenilobaSi, romlebsac aniWebs koroziisadmi me de
gobas, aumjobesebs saCamosxmo da simtkicis Tvisebebs. 

kaJi 
wvrilmarcvlovani mineralogiuri warmonaqmni, romelic ZiriTadad 

Sed geba qalcedonisa da kvarcisagan amorfuli kaJmiwis nareviT. ZiriTa
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dad gvxvdeba kirqvis fenebSi. k. sisale mineralogiuri skalis mixedviT 
Se ad gens 7. gamoiyeneba xis da tyavis zedapiris dasamuSaveblad, gasaxe xad, 
agreTve, emalebisa da minanqrebis dasamzadeblad.

kaJmiwa (SiO2) 
siliciumis JangbadTan SenaerTi, bunebaSi gvxvdeba mineral kvarcis, 

tridimitis, kristobalitisa da sxv. saxiT. wyalmcenareebisa da infu zo
riebis daSlis Sedegad zRvis fskerze warmoiqmneba amorfuli kaJmiwa. me
ta lur giul mrewvelobaSi gamoiyeneba cecxlgamZle masalebis warmoebaSi.

k. bunebrivi
siliciumis, kvarcis minis da sxva masalebis warmoebis nedleuls 

war moadgens.

kaJSpati, mindvris Spati (CaF2) 
gavrcelebuli qanwarmomqmneli minerali, romelic dedamiwis qerqis 

5 %s Seadgens. k. miekuTvneba natriumisa da kaliumis aluminsilikatebi, 
kal ciumis da natriumis plagioklazebi Cveulebriv Ria an moruxo, iSvia
Tad yviTeli feris, momwvano, mowiTalo muqiruxi feris SenaerTebi, ro
melTa sisale mineralogiuri skalis mixedviT Seadgens 66,5, xolo simkv
rive 26002800kg/m3 (bariumis mindvris Spatis simkvrive 31003400 kg/m3 zRvreb
Si icvleba).

mindvris Spatis zogierTi saxeoba Seicavs Zvirfasqviani samka u lebis 
sawarmoebel nedleuls. maT miekuTvneba mTvaris da mzis qva, lab ra dori, 
amazoniti da sxv. tute mindvris Spatebi, kaliumovani orto klazi, mikro
klini da sxv. gamoiyeneba rogorc keramikuli nedleuli. mineral albits 
farTod iyeneben minis warmoebaSi.

kalciumis mindvris Spati (CaF2) farTod gamoiyeneba metalurgiuli 
fuZovani widebis Txevaddenadobis gazrdis mizniT, sinTezuri widebis aq
tiurobis uzrunvelsayofad.

karati
berZnuli warmoSobis sityva, niSnavs erTerTi rqovanmerqniani xis 

lebans, romlis Tesls Zveli berZnebi iyenebdnen masis gansasazRvrad. k. 
war moadgens Zvirfasi qvebisa da briliantebis masis sazom erTeuls. erTi 
k. tolia 0,2 gsa anu 200 mgsa.

karbamidi [(NH2)C]
Sardovana – warmoadgens TeTr kristalebs 132,7 °C dnobis tempera

turiT, k. gamoiyeneba rogorc maRalkoncentrirebuli azoturi sasuqi, 
uma teben mcoxnav Sinaur cxovelTa sakvebs. k. iyeneben, agreTve, Sardovana
formaldehiduri Tvisebis, samkurnalo saSualebebisa da kosmetikuri pre
pa ratebis misaRebad.

karbidebi 
qimiuri kavSiris tipebis mixedviT ganarCeven ionur, kovalentur da 

liTonmagvar karbidebs. ionur k. warmoqmnis Zlieri eleqtrodadebiTi li
Tonebi (perioduli sistemis I da II jgufis) iSviaT miwaTa liTonebi da 
aqti noidebi. isini Seicavs liTonebis kaTionebs da naxSirbadis anionebs. 
am jgufs miekuTvneba aluminis karbidi (Al3C4). kovalenturi k. miekuTvneba 
SiC da B4C, gamoirCeva atomSorisi kavSiris maRali simtkiciT. es kar bi
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debi gamoirCeva maRali sisaliT, qimiuri inertulobiT, maRali mxur val
simtkiciT da warmoadgens naxevrad gamtarebs. zogierTi k. struqtura 
(mag., SiC) axlosaa almasis struqturasTan. liTonuri k. agebulia rogorc 
nax Sirbadis atomebis Canergvis fazebi gardamavali IV-VII jgufis liTo
ne bis kristaluri gisosis forebSi. aseve, Co, Ni da Fe kristaluri gisosis 
forebSi. liTonuri k. buneba, ro gorc Canergvis fazebisa, ganapirobebs 
maT maRal cveTamedegobas da si sa les, kargi eleqtrogamtarebia. mravali 
maTgani zegamtaria.

naxSirbadis qimiuri naerTebi liTonebTan da zogierT metaloid
Tan. e. w. liTonkarbidebi gamoirCeva ZneldnobadobiT, maRali sisaliT, 
cve Ta medegobiT da mxurvalsimtkiciT. liTonkeramikuli masalebi Seicavs 
volframis, titanis, tantalis, niobiumisa da sxva karbidebs. isini mTis 
qanebis saburRi, liTonis saWreli iaraRisa da airturbinebis niCbebisa da 
reaqtiuli Zravebis detalebis dasamzadeblad gamoiyeneba.

karbidi – cementiti (Fe3C) – warmoadgens foladebisa da Tujis struq
turul Semadgenel nawils. 

k. miRebis meTodebidan gavrcelebulia – liTonebis fxvnilebis da 
nax Siris narevebis gaxureba aRmdgen an inertul airSi, maTi Sednoba erT
drouli karbidizaciiT: (MeO +C→MeC+CO)  1500-2000 °C-ze

teqnikaSi ionuri k. didi mniSvneloba eniWeba CaC-s, rogorc aceti
lenis wyaro SeduRebis samuSaoebSi. farTod gamoiyeneba kovalenturi da 
liTonmsgavsi Zneldnobadi k. mag., iyeneben winaRobis RumlebSi gama xu
reblebis dasamzadeblad, tigelebis da Termowyvilebis damcvelebad. ze
sal da cveTamedeg k. iyeneben liTonkeramikuli sali Senadnobebis (W, Co, 
Ti-W), abrazivebis (gansakuTrebiT SiC, B4C) dasamzadeblad. k. aseve iyeneben 
qimiur mrewvelobaSi.

k. pirveladi
Senadnobis kristalizaciis procesSi gamoyofili li Tonebis qimiuri 

naerTi naxSirbadTan.

k. specialuri
naxSirbadis qimiuri naerTi erT an ramdenime ma legi rebul element

Tan. malegirebeli elementebis karbidi foladebSi, romlis kristaluri 
gisosi cementitis kristaluri gisosisagan gansx vav deba.

karbidfoladi 
kompoziciuri fxvnilovani masala, romelic gamoiyeneba foladis da

karbidebisaTvis.

karbidwarmomqmneli 
malegirebeli elementebi foladSi SeiZleba iyos gaxsnili auste

nitSi an feritSi liTonuri qimiuri naerTebis da karbidebis saxiT. kar
bid warmomqmnelia TviTon rkina da gardamavali jgufis elementebi, rom
lebic mendeleevis periodul sistemaSi rkinis marcxnivaa ganlagebuli. 
ase Tebia: Mn, Cr, Mo, Nb, V, Ta, Zr, Ti, Hf. maTi karbidwarmoqmnis unars ukav
Sireben eleqtronuli garsis agebulebis d Sris Sevsebis xarisxs. kerZod, 
rac ufro naklebad aris Sevsebuli d Sre, rkinis d SresTan SedarebiT, 
miT metia elementis karbidwarmoqnis unari. karbidebi iyofa or jgufad: 
qi miuri naerTebi da Canergvis fazebi (anu qimiuri naerTebi cvalebadi 
SedgenilobiT).
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karbidebis – qimiur naerTebs warmoqmnis: rkina, manganumi da qromi, 
es karbidebia: Fe3C, Mn3C, Cr23C6 , Cr7C3 da rTuli karbidebi:FFe3Mo3C, MFe3Ni3C, 
rom lebic zogadad aRiniSneba M3C, M23C6, M7C3, M6C. dnobis temperaturaa 
<2000 °C, gaxurebisas advilad ixsneba austenitSi.

karbidebis – Canergvis fazebs, warmoqmnis elementebis didi umrav
le soba – V, Mo, W, Ti, Nb, Ta, Zr, Hf. es karbidebia: VC, Mo2C, WC, TiC, NbC, TaC, 
ZrC da sxv. axasiaTebT martivi kristaluri gisosi (kuburi an heqsago
nuri). dnobis temperatura SedarebiT maRalia >2000 °C, amitom gaxurebisas 
Znelad ixsneba austenitSi.

foladSi advilad warmoiqmneba cementiti (Fe3C), romelSic ixsneba 
man ganumi da qromi – (Fe, Mn)3C, (Fe, Cr)3C. qromis karbidebSi ixsneba rkina, 
mag., (Cr, Fe)23C6, (Cr, Fe)7C3. Tu foladSi naxSirbadis raodenoba metia, kar
bidebis raodenobac metia da naklebi elementi gaixsneba feritSi.

karbiuratori
1. martenisa da eleqtrofoladsadnob agregatSi (Tujis xarjis mkve

T ri SemcirebisTvis nadnobis dasanaxSirbadianeblad kazmSi Setanili ma
naxSir badianebeli nivTiereba;

2. Sigawvis Zravis sawvavi narevis mosamzadebeli mowyobiloba, Txe
vad sawvavze (benzini, navTi) muSaobisas sawvavis da haeris optimaluri Ta
nafardobis miRebas da Zravis cilindrSi sawvavis miwodebas da Siga wvis 
Zravis optimalur simZlavres uzrunvelyofs. 

karbiurizatori 
naxSirbadis maRali potencialis airuli, Txevadi an myari garemo, 

romelSic naxSirbadiT Senadnobis zedapiris gajereba mimdinareobs. k. ma
ga  li Tebia – koqsi, mazuTi, bunebrivi airi da sxv. bunebrivi airis CiraR
dnis naTebis gazrdis mizniT k. gamoiyeneba mazuTi an naxSiris fxvnili.

karbometri 
foladebSi an sxv. SenadnobebSi naxSirbadis Semcvelobis ganmsaz Rv

reli xelsawyo.

karbonati 
naxSirmJavas (H2CO3) marilebi, romelic warmoiqmneba mJavasa da liTo

nebis moqmedebiT. ganasxvaveben saSualo da mJava k. (hidrokar bonatebs). 
saSualo k. magaliTia Na2CO3, xolo mJava k. NaHCO3. saSualo da TiTqmis 
yvela mJava k. wyalSi xsnadebia. k. farTod gavrcelebuli, nax Sirbadis 
ZiriTadi raodenoba Tavmoyrilia dedamiwis qerqSi. k. saxiT maTi umTavre
si warmomadgenelia mineralebi: kalciti, dolomiti, magne ziti, sideriti. 
tyviis, TuTiis, manganumis k. iReben liTonebs. bunebrivi k. yvelaze farTo 
gamoyeneba poves kirqvam, carcma, marmarilom, xolo xelovnurad miRebul
Tagan – natriumis da kaliumis k.

karbonizatori 
naxSiroJangi (CO2), romelic gamoiyeneba raime xsnaris gasajereb lad.

karbonizacia 
naxSirorJangiT raime xsnaris gajerebis procesi. k. iyeneben Al2O3is 

war  moebaSi. CO2iT daamuSaveben aluminian xsnars misgan Al2(OH)3-is gamo sa
yofad (dasaleqad) reaqciiT:



406

NaCl +NH3 + H2O +CO2D NaHCO3 +NH4Cl
Semdgomi kalcinirebiT (gaxureba ≈200 °C) iReben kalcinirebul so

das. k. aCqarebs samSeneblo masalebis ganmtkicebas, romlebic Seicavs kirs.
k. Sedegad nakeTobaSi warmoiqmneba CaCO3 macementebeli Semavseblis 

marcvlebisaTvis. k. es meTodi wamoyenebul iqna akad. a.a. baikovis mier. 
Semavseblad iyeneben silas, widas da sxv.

k. iyeneben sodis warmoebaSi da kvebis mrewvelobis mraval dargSi. am 
SemTxvevaSi k. uwodeben saturacias.

karbonilebi 
liTonebis qimiuri SenaerTebi COsTan. k. SenaerTebis saerTo for mu

laa Mex (CO)у. k. iReben liTonis da CO-s maRal temperaturaze da wne va ze 
gaxurebiT (mag., k. nikelisa);

liTonebis k. iyeneben Sualedur SenaerTebis saxiT liTonebis misa
Re bad, saxeldobr, Ni(CO)4, Co2(CO)8, Co4(CO)12, Fe (CO)5 da karbonilebis fxvni
lebis misaRebad. k. nakeTobebze damcveli dafarvisaTvis gamoiyeneba.

karbonitridi 

gardamavali liTonebis (Fe, Ti, V, Cr, Nb, Mo) da sxv. karbidebisa da nit
ri debis myari xsnarebi.

karbonitrireba 

qimiurTermuli damuSaveba, rac mdgomareobs liTonis zedapiruli 
fenis N-iT da C-Ti kombinirebul, difuziur gajerebaSi, romelic iwvevs 
kar bidebis, nitridebis an karbonitridebis Semcveli fenis warmoqmnas. mis 
qvemoT azotiT gamdidrebuli difuzuri fenaa.

k. airovani xorcieldeba 560580 °C NH3-is garemoSi C-Semcveli aire 
bis damatebiT. procesis xangrZlivoba 0,53,0 sTia, romlis Sedegad cve Ta
mede goba da gamZleobis zRvari sagrZnoblad izrdeba. Txevad k. (NH2)COs 
nadnobSi Na2CO3is damatebiT 570 °Cze 0,53,0 sTmde xangrZlivobiT xor
ciel deba. k. Txevad garemoSi nakeTobaTa farTo asortimentis simtkicis 
gazrdis mizniT tardeba.

karborundi 

siliciumis xelovnuri karbidi (SiC), koqsis da kvarcitebis maRal
temperaturul eleqtroRumelSi gadnobiT miiReba. k. gamoirCeva maRali 
sisaliT (9,5 erTeuli mineralogiuri skalis mixedviT), warmoadgens ma
Ralefeqtur abraziul masalas; gamoiyeneba cecxlgamZle masalebis kom
po  nentad, silituri gamaxureblis saxiT, matricebad fxvnilTa meta lur
giaSi da agreTve, naxevargamtarebad. 

k. ar rbildeba da ar dneba Cveulebrivi metalurgiuli procesebis 
pi robebSi. 2300 °C. is iSleba Si da C, xolo Jangbadis areSi iJangeba 1000 °C-
ze da intensiurad 1700 °C-ze. k. maRal temperaturaze iSleba wylis orTq
lis moqmedebiT: SiC +2H2O = CH4+SiO2

k. iReben winaRobis eleqtroRumlebSi 20002200 °C-ze gaxurebiT. saw yi
si masalebia kvarcis sila+navTobis koqsi+xis naxerxi+11,5 %NaCl, rac xels 
uwyobs mavne minarvebis Al da Fe mocilebas. k. warmoiqmneba or sta diiT:

I.  SiO2+2C = Si orTq. +2CO da II.  Si orTq. +C = SiC (70 %Si +30 %C)
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reaqcia iwyeba 1000 °C-ze, jer warmoiqmneba amorfuli SiC, romelic 
19002000 °C-ze gadadis kristalur karborundSi.

karbosilicidebi, silikokarbidebi 

warmoadgens C, Si da liTonis, umetesad gardamavali liTonebis qi mi
ur SenaerTebs. Me- Si-C sistemaSi.

Si-is gazrdasTan erTad mcirdeba C-s Semcveloba – ar arsebobs Si-is 
Semcvelobis koncetraciis zRvris mkacri terminologia, romlis dro
sac karbosilicidi icvlis Tavis saxelwodebas, gvevlineba silikokar
bidad. karbo silicidebisa da silikokarbidebis Tvisebebis codnas aqvs 
mniSvnelovani roli siliciumiani feroSenadnobebis Termodinamikuri 
Tvisebebis gaanga riSebisTvis (ferosilikoqromis, silikomanganumis, fero
siliciumisa da a. S.) Camosxmis teqnologiis SerCevisa da feroSenadno
bebis fraqcio nirebisaTvis.

karbofoladi [(Carbonized (Carborized, Cement) Steel] 
kompoziciuri Termulad gantkicebuli masala, Seicavs 3035 % karbi

dis wvrilmarcvlovan nawilakebs an titanis karbonitrids, romelic 
Tanab radaa ganawilebuli matricaSi (fuZeSi), is Tavis mxriv warmoadgens 
instrumentul Tbomedeg swrafmWrel P6M5, Р6М5К5 markis fxvnilovani met
alurgiis meTodebiT damzadebul folads naxevarfabrikatis saxiT (wneli, 
nazoli da sxv.). mWreli Tvisebebis donis mixedviT k. ukavia Sua leduri 
mdgomareoba maRali Tbomedegobis foladebs (P6M5K5, P9M4K8) da W-Co sal 
Senadnobebs Soris (BK8).

karbofraqsi

k. miekuTvneba karborundul cecxlgamZle karbonatul masalebs, rom
lebsac amzadeben wvrilad (<0,06 mm) dafquli karborundis fxni li sgan 
organuli an Txevadi minis SemakavSirebliT. aseTi cecxlgamZle ma sa lebi 
gamoirCeva maRali siTbogamtarobiT da cecxlgamZleobiT, ar ga nic dis 
deformacias 17001800 °Cze k. amzadeben karborundis, Samotisa da plasti
kuri Tixis narevisagan (karborundis Semcveloba karbofraqsSi icv  leba 
20dan 85 %mde). k. damzadebis teqnologia Samotis damzadebis teq nologiis 
analogiuria.

kardoqsi

kardoqsi warmoadgens foladis vaznas, romelic Txevadi naxSiror
Jan giT aris savse. naxSirorJangis gaxureba kritikuli temperaturis ze viT 
(+31 °C) iwvevs mis gadasvlas airovan mdgomareobSi, amas Tan sdevs wne
vis mkveTri gazrda, rac samTo saqmeSi wiaRiseulis mopovebisas gare mos 
ngrevisaTvis gamoiyeneba.

karibWe (portali) 

1. rkaluri Rumlis Π-sebri mzidi liTonkonstruqcia gamosagore be
li korpusiT. Sedgeba ori gverdiTi dgarisa da zeda CarCosagan, romel
zec kamaraa dakidebuli; 

2. foladsadnobi Rumlebis CasatvirTi fanjrebis ceclgamZle Tu
jisgan Camosxmuli fari – zRurblebi.
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karieri

samTo sawarmo, romelic sasargeblo wiaRiseuls moipovebs Ria sam
To samuSaoebiT. gvianlaTinuri warmoSobis sityvaa da niSnavs `qvissam
tvrevels~. 

1. k. – mTis qanebis damuSavebis erToblioba Ria meTodiT sasar geb lo 
wiaRiseulis mopovebis mizniT.

2. k. – Ria meTodiT sasargeblo wiaRiseulis mopovebis damoukide
buli samTo sawarmo (sarewi).

karieris gverdi 
wiaRiseuli sabados Semcveli qanebis safexurovani zedapiri, rome

lic kariers gverdebidan Semofarglavs;

karieris gverdis da ferdebis kuTxe 
wiaRiseulis sabado, karieris kuTxe ferdobsa da ZirSi gamaval ho

ri zontalur sibrtyes Soris mdebareobs;

karieris gverdis ferdo 
pirobiTi zedapiri, romelic gadis karieris zeda da qveda kontu

rebze;

karieris veli 
sabado an misi nawili, romelic gankuTvnilia erTi karieriT dasa mu 

Sa veblad;

karieris zeda da qveda konturi 
karieris gverdis (gverdebis) gadamkveTi xazi, Sesabamisad, dRiseul 

ze dapirTan da karieris ZirTan;

karieris mtvirTavi
cikluri moqmedebis TviTmavali satvirTavi manqana, meqanizmi;
karieris siRrme
vertikaluri manZili karieris Zirsa da zedapiris gaSualedebul 

niS  nuls Soris;

karieris Ziri 
karieris qveda (zRvruli) horizontaluri moedani;

kari Rumlisa 

RumelSi sakazme masalis CasatvirTi fanjara. mag., martenis eleqt ro 
rkaluri da sxv. Rumlis CasatvirTi sarkmeli.

karkasi 

mzidi konstruqcia. Sedgeba sworxazovani, rkaluri, segmenturi for
mis elementebisagan. misi da niS     nulebaa gauZlos datvirTvebs, uzrunve
lyos obieqtis simtkice da mdgra   doba.

k. Rumlisa
liTonis konstruqcia, romelic ganicdis Rumlis kedlebis simZimis 

da temperaturul datvirTvebs. k. daniSnulebaa Rumlis konstruqciuli 
mdgradobisa da simtkicis uzrunvelyofa da SenarCuneba.

karnaliti 

KGl·MgCl2·6H2O Sedgenilobis minerali, magniumis madani, romelic ga
moi yeneba kaliumis, qlorisa da maT SenaerTTa misaRebad.
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k. uwodeben germaneli samTo inJinris karnalis gvaris mixedviT (1804
1874 ww.). k. mowiTlo feris mineralia, sisale mineralogiuri skalis mi
xed viT 2,5ia. simkvrive 1600kg/m3, higroskopulia da Sedis silvinitis Sed 
geni lobaSi, gamoiyeneba agreTve, nacarmwiri niadagebis sasu qad.

kasiteriti 

SnO2 Sedgenilobis minerali – kalis ZiriTadi madani.

kaskadi 

mravaljeradi eqstrahirebis teqnologiuri sqemis elementi.

kaskadiT SeduReba

liTonis eleqtrodis xeliT mravalSriani SeduReba, romelic xas
iaTdeba erTmaneTis gadamfaravi mcire sigrZis fenebiT ise, rom yoveli 
Semdgomi fena daedos jer kidev gaucivebel winas, xolo calkeuli fene
bis SeduRebis mimarTuleba ZiriTadad iyos nakeris mimarTulebis sawi
naaR mdegod. kaskaduri SeduReba gaTvlilia saSemduReblo deformaciebis 
Semcirebaze, maT sidideebTan SedarebiT im deformaciebTan, romlebic 
fenebis uwyveti dadebis Cveulebriv pirobebSi xorcieldeba.

kasprocesi (CAS – Composition Adjusment By Sealed Argon Bubbling pocess)
foladis Rumelgare damuSaveba argonis qvemodan gaqreviT da ce

cxl gamZle xufis gavliT, sariniT, saWiro komponentebis damatebebis Seta
niT zemodan, romelic gamoirCeva elementebis aTvisebis maRali una riT. 
liTonis gasaxureblad cicxvSi iyeneben eleqtrodebs. am procesis dros 
cic xvi amogebulia maRali fuZianobis cecxlgamZleebis – dolomi turi da 
magnezituri masalebiT.

kasri glinisa 

saglinavi dganis glinis muSa nawili, romelic uSualo SexebaSia ga 
saglini liTonis zedapirTan da glinvisas iRebs maqsimalur datvirTvas.

katalizatori 

nivTiereba, romlis moqmedebiT icvleba qimiuri reaqciis siCqare. 
Cveu lebrivad k. uwodeben nivTierebebs, romelic iwvevs reaqciis siCqaris 
ga zr das. reaqciis siCqaris Semamcirebeli nivTierebebi iwodeba inhibito
rebad (ix. inhibitori). k. mniSvnelovan rols asrulebs teqnikasa da bune
baSi. metalurgiuli procesebis reaqtiuli katalizatoria Jangbadi, rom
lis gamoyeneba aCqarebs JangvaaRdgeniT reaqciebs.

katalizi 

berZnuli warmoSobis sityva, niSnavs rRvevas, daSlas. k. – qi mi uri 
reaqciis siCqaris Secvla an agzneba nivTierebebiT (kataliza torebiT), 
romelnic reaqciaSi monawileoben, magram ar Sedis saboloo pro duqtebis 
SedgenilobaSi. avtokatalizis dros procesi Cqardeba reaq ciis produqtis 
an Sualeduri nivTierebebis moqmedebiT.

k. – qimiuri mrewvelobis erTerTi wamyvani meTodia. misi daxmarebiT 
aRweven qimiuri reaqciebis daCqarebas Cveulebrivi, zomieri temperaturis 
pirobebSi, agreTve, saWiro produqtebis miRebis mimarTulebiT reaqciis 
way  va nas. k. daxmarebiTaa gadawyvetili amiakisa da azotmJavas sinTezis 
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prob lema. k. meTodebi warmoadgens navTobproduqtebis gadamuSavebis teq
no logiis safuZvels (krekingis gziT motoruli saTbobis miReba, hidro
kre kingis ganxorcieleba da sxv.), polimerizaciisa da navTobqimiisa da 
or ga nuli sinTezis daCqarebis pirobas. katalizuri reqciebis ganviTa re
bazea dafuZnebuli, agreTve, cocxal organizmebSi mimdinare proce sebis 
marTvis sruli sistema.

kauperi
igivea, rac brZmedis haersaxurebeli. saxelwodeba warmodgeba ing li 

seli inJinergamomgoneblis e. kauperis (18191893 w.) gvarisagan (ix. haer
gamxurebeli, haersaxurebeli). kauperi (haersaxurebeli) _ siTbogacvlis 
mowyobiloba, romlis daniSnulebaa brZmedSi misawodebeli haeris gaxureba 
brZmedis airis dawvis Sedegad gamoyofili siTboTi. k. Sedgeba WaSvisagan 
(gaxurebis kamera), cecxlgamZle maRali Tixamiwa agurebisgan amogebuli 
wyoburisagan, wyoburqveSa mowyobilobisa da gumbaTqveSa sivrcisagan.

k. garedan daculia moqlonuri an SeduRebuli rkinis garsacmiT, 
rom lis konstruqcia awyobilia 
sqlad naglini furclisagan. misi 
sis qe kauperis simZlavris mixed
viT meryeobs 30dan 40 mmmde. gare
dan kauperi koriziasawinaaRmdego 
saRe bavebiT aris dafaruli. brZme
dis airis wva xorcieldeba WaSvis 
qvemo nawilSi. wvis produqtebi mie
marTebian gumbaTisaken, sadac icv
lian mimarTulebas wyoburis ver
ti kaluri arxebisaken da maTi gax
urebis Semdeg sakvamle milisaken. 
1100 gradusze gaxurebul wyo burSi 
xdeba Seberili civi hae ris gaxu
re ba, romelic miewodeba rgolu ri 
milgayvanilobiT brZmedis saqSe nebs. 
TiToeuli brZmedi aR Wur vi lia 34 
kauperiT, romelTagan erTi mudmivad 
gaxurebis reJimSia, xolo da narCeni 
23 muSa obs. k. si maRle icvleba 2030 
m zRvrebSi, xolo dia metri _ 4,58 
mmde, rome lic damo kidebulia brZ
medis moculobaze. bolo periodSi 
aSenebuli brZmedis moculoba aRe
mateba 6000 m3s aRemateba.

haersaxureblis Wrili

1. Zro; 2. Zros cecxlgamZle amonagi; 3. 
svetebi; 4. cxaura; 5. wyoburi; 6. verti
kaluri tixa ri; 7. wvis sakani; 8. kamar
qveSa sivrce; 9. lukebi; 10. garsacmi; 
11. airis sanTuras Stuceri; 12. civi 
haeris sarqveli.
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kaustika
berZnuli warmoSobis sityvaa da niSnavs mwvanes. fizikaSi (optika) k. 

niSnavs linzaSi gardatexili an sarkeSi areklili sxivebis xazs.

kaustikuri soda 
mwvave natriumi (NaOH) – gavrcelebuli qimiuri produqti, iyeneben 

Tu jis, foladis gangogirdebisaTvis, sapnis warmoebaSi, safeiqro mrew
velobaSi da sxv.

kauCuki 
k. naturalurisamxreT amerikeli indielebis erTerTi tomis enaze 

niS navs mtirala xes. k. naturaluri – bunebrivi polimeria, Cveulebriv 
tem peraturaze xasiaTdeba maRali elastikuri TvisebebiT da gamoiyeneba 
rezinis misaRebad. naturaluri k. Seicavs braziliuri heveasa da sxv. mce
na reTa rZismagvar wvens, e. w. lateqss, romlis koagulaciis Sedegad Wian
Wve la mJavas da ZmarmJavas moqmedebiT gamoiyofa naturaluri k.

naturaluri k. ZiriTadad Semadgenelia (9196 %) – naxSirwyalbadi po
li izoprenis (C5H8)n saxiT. naturaluri k. simkvrive 910920kg/m3s Sead gens; 
is mdgradia wylis moqmedebisadmi, kargad ixsneba mraval organul gam xs
nelSi da Zlierad fuvdeba, jirjvdeba zeTSi. mcire temperaturis <10 °C> 
pirobebSi didi xnis ganmavlobaSi dayovnebisas da agreTve gaWim visas nat
uraluri k. kristalizacias ganicdis. es iwvevs rezinis maRal sim t kices 
(~30 mpa), elastikurobis SenarCunebiT (fardobiTi wagrZeleba 600900 %). 
k. n. yinva – da cveTamedegia. k. n. aRniSnuli Tvisebebi gana pirobebs mis 
gamoyenebas saburavebis, konveieris bafTebisa, amZravi Rve de bisa da sxva 
warmoebaSi. k.n. mniSvnelovan nawils iyeneben lateqsis saxiT.

k. sinTezuri
warmoadgens sinTezur polimerebs, romlebic xasiaTdeba k. n. analo

giuri TvisebebiT, agreTve, damatebiTi specifikuri Tvi sebebiT: yinvacveTa
medegobiT, aseve atmosferuli naleqebis mimarT medegobiT.

kauWi 
amwis bagiris an jaWvis boloze SeerTebuli qarTuli anbanis aso 

`k~s magvari sakidi (ix. kakvi).

kafsula
cxeli izostatikuri wnexis an SecxobisaTvis gamoyenebuli hermeti

zebuli garsi. 

kafsuldetonatori
cecxlovani afeTqebis dros muxtis detonacias iwvevs kafsuldeto

natori. is warmoadgens liTonis an qaRaldis masras, romelSic moTav
sebulia pirveladi iniciatoruli nivTiereba (mrgvinavi vercxliswyali 
an tyviis azidi) da meoreuli iniciatoruli nivTiereba (tetrili heq
sogeni). 

kaSkaSa 
Zlier mbrwyinavi, Zlier moelvare. metalurgiul alqmed RumlebSi 

alis, CiraRdnis damaxasiaTebeli gansazRvreba. k., moelvare TeTri feris 
ali (CiraRdani), gamoirCeva gamosxivebis maRali unariT, rasac bunebrivi 
airis wvisas mazuTis damatebiT aRweven.
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kawruli 
liTonproduqciis (naglinis) zedapiruli defeqtis erTerTi saxea, 

gamowveuli teqnologiuri instrumentis (iaraRis) uwesrigobiT an raime 
sali sagnis moxvedriT glinisa da naglinis zedapirebs Soris. Kkargad 
eqvemdebareba wmendas. Tu k. dasaSvebi zomebidan gamodis (siRrmis, siganis 
da sigrZis mixedviT), maSin man SeiZleba gamoiwvios produqciis saboloo 
wuni.

kaWari 
mTis qanis didi zomis natexi, gamoyenebis mizniT saWiroebs damsxv

revas (danaWrovnebas).

kbilana 
reduqtorebSi, (jalambrebSi) da sxva manqanamowyobilobaSi gamo yene

buli moZraobis gadamcemi detali. Tavis konstruqciuli agebulebiT ga
nar Ceven TefSur, lartyul, Sevronul da sxv. saxis k.

kbili (denadobis) 
deforaciis diagramaze, drekadi deformirebidan plastikurze ga da

s vlisas, registrirebadi Zabvis naxtomisebri cvlileba.

kedeli daxrili 
sadnobi Rumlis vertikaluri kedlebis amonagis daxriloba, rom lis 

forma xels uwyobs amonagis cecxlgamZle masalebis medegobas. Mmag., mar
tenis RumelSi wina kedeli 1015°Taa daxrili, xolo ukana kedeli 4550°iT.

kedeli dislokaciuri 
erTsaxela dislokaciebis sistema, romelic erTmaneTis qvemoT sria

lis paralelur sibrtyeSia ganlagebuli.

keTilSobili airebi
keTilSobilad iTvleba inertuli airebi mendeleevis perioduli sis 

temis VIII jgufidan: heliumi (He), neoni (Ne), argoni (Ar), kriptoni (Kr), qseno
ni (Xe), radoni (Rn). keTilSobili airebi Sedis atmosferos Sedgeni lobaSi.

keTilSobili liTonebi
keTilSobili liTonebia: oqro, vercxli, platina da platinis jgu

fis liTonebi (paladiumi, iridiumi, rodiumi, ruTeniumi da osmiumi), rom
leb mac es saxelwodeba miiRo maRali qimiuri mdgradobisa da nake To bebis 
mxatvruli ieris gamo.

keki
gafiltvris Semdeg pulpis myari narCeni Seicavs 1218 % tens. k. SeiZ

leba iyos koncentrati, romelsac Zn, Pb, Cd, In da sxv. amoRebis mizniT aS
roben da miawvdian Sesabamis ubans.

kelvini, K
ingliseli fizikosis tomson lord kelvinis gvaris mixedviT (1824

1907 ww). Termodinamikuri temperaturis erTeuli erTeulebis saerTaSo
riso sistemaSi. aRiniSneba `K~ simboloTi (ix. absoluturi temperatura).

kelvinis absoluturi temperaturuli skalis erTeuli udris wylis 
sammagi wertilis absoluturi temperaturis 1/273,16s.
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kelvinis skala
karnos Seqcevadi ciklisaTvis margi qmedebis koeficienti 	

 T1-T2
h= — = 0,2680,
 

T1
T1 udris wylisa da misi najeri orTqlis nare vis tempe ra 

tu ras orTqlis 1 atm wnevisas, xolo T2 – wylisa da yinu    lis wo nasworuli 
na re vis temperaturas haeris 1 atm wnevisas. Tu miviRebT, rom T1–T2=100 K, 
maSin T1= 373,15 K, xolo T2= 273,15 K. skalas uwodeben kelvinis praqtikul 
temperaturul skalas.

kenotroni 
k. _ eleqtrovakuumuri diodi, romlis daniSnulebaa sawarmoo cvla

di denis six Si ris gasworeba. gamoiyeneba radio, gamaZlierebel da gamzom 
aparatu raSi.

kera 
adgili, sadac raime movlena, procesi mimdinareobs mag., defor ma ciis 

k., koroziis k., sacecxlis k. da sxv. 

keramika 
teqnikuri k. – nakeTobebi da masalebi, romlebsac iReben liTonebis 

oq sidebis, Tixebis sxva Zneldnobadi SenaerTebisa da maTi narevebis Sec
xobiT, gamoirCeva maRali sisaliT, cveTa da mxurvalmedegobiT.

ganarCeven araoqsidur da oqsidur teqnikur k.
teqnikuri k. nakeTobebi farTod gamoiyeneba teqnikis sxvadasxva 

dargSi (radioteqnikaSi, aviaciaSi, saraketo, kosmosur, liTondamuSavebis 
dargebSi da sxv.). metalurgiaSi iyeneben tigelebs oqsiduri keramiki sa
gan, saxeldobr, ZnO2 da BeO PT, Rh, Ti da sxv. MgO-Fe, mZime iSviaT miwaTa li
Tonebis maRali sisufTavis CaO-s, Pt, U gamodnobisaTvis. ThO2-s – Rh, Ir, Os-is 
da aseve Termowyvlebis damcveli mowyobilobebis dasamzadeblad.

kerargiriti 
AgCl Sedgenilobis minerali, vercxlis madani.

kermetebi
xelovnuri masalebi, romlebic miiReba liTonuri da keramikuli 

fxvni lebis dawnexiTa da SecxobiT. k. xasiaTdeba keramikuli da liTo
nuri masalebis saukeTeso TvisebebiT. keramikul Semadgenel nawilebad 
iye ne ben Zneldnobad oqsidebs (Al2O3, SiO2, Cr2O3, ZnO2), karbidebs, bori debs, 
silicidebsa da sxv. xolo liTonur Semadgenlad – nikels, qroms, rki nas, 
kobalts, volframs, molibdens, niobiums, tantals da sxv. Zneldnobad 
liTonebs. k. gamoiyeneba aviaturbinebis detalebis, liTon saWreli iara
Risa da sxv. detalebis dasamzadeblad, romelnic maRali temperaturis da 
agresiuli garemos pirobebSi muSaoben.

kerneri 
1. liTonis wamaxvilebuli sazeinklo iaraRi, romelsac amzadeben 

nawrTobi foladisagan. k. ZiriTadad gamoiyeneba liTonis namzadis zeda
pirze niSandebisaTvis – xazis, wertilis saxiT;

2. zodsaxdeli da tigleri xiduri amwis samarjvi – liTonis nawr
Tobi wamaxvilebuli konusuri formis Rero, romlis saSualebiT xdeba 
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zodis amoReba boyvidan, gamaxurebeli Wis ormodan da sxva satransporto 
operaciebis Sesruleba.

kerni 
liTonis wamaxvilebuli Rero, romelic Cawnexilia eleqt rosazomi 

xelsawyos milakovan moZrav meqanizmSi da misi daniSnu lebaa am meqa niz mis 
moZraobis gaadvileba.

k. liTondammuSavebel saqmeSi warmoadgens specialur iaraRs, rom lis 
saSualebiT namzadis zedapirze xdeba wertilovani anabeWdis mi Re ba.

kerni karborundis eleqtroRumlis 
SiC-is (karborundis) misaRebi eleqtroRumlis muSa eleqtro wina Roba.

Kkarborundi mzaddeba (yalibdeba) yoveli dnobis procesis msvle lo  bisas 
da kazmiT Rumlis CatvirTvisas. kazmis CasatvirT nawilze idg meba fare
bi, daewyoba naxSirbadovani dengamtari koqsis (naWrovani nav Tobis koqsi) 
fenovani wyobura da wina dnobis grafitizebuli sakerne masalis nawili. 
kernis kveTis zimebia 0,4X0,8 metri. kernis wyobis da mas ze gardamavali 
kontaqtebis mowyobilobis dayenebis damTavrebisas kern ze miewodeba koqs
wvrila, xolo Semdeg 810 sm. sisqis Sred.

kerZi
Saxtur RumelSi gansazRvruli TanafardobiT (brZmedSi da sxv). Ca t

vir Tuli kazmis (madnis, flusebis koqsis) ulufa.

kesoni
1. franguli warmoSobis sityva, niSnavs yuTs. k. warmoadgens WaS vu ri 

Rumlis kedlis elements, romelic wyliT cirkulaciur gaci vebas ganicdis;
2. k. – martenis Rumlis Tavuris elementi, romlis daniSnulebaa Rumlis 

sa mu Sao sivrceSi airis nakadiT CiraRdnis organizeba. k. civdeba wyliT;
3. k. _ samTo saqmeSi, gvirabSi CasaSvebi samagriT mSeneblobis srul

yofis erTerT xerxs warmoadgens, mSenebloba SekumSuli haeris gamoyene
biT xorcieldeba.

keWna
naglinis zedapirze mcire defeqtebis wmendisas, Rrmulebis CaWra, 

Caserva, Ca Cexva. 

keWnili, nakeci, Wde 
liTonis namzadis zedapirze miyenebuli CaRrmaveba – xazi swori an 

dax rili kuTxiT. Tu k. zomebi aRemateba dasaSveb zRvrebs, maSin is ga
moiwvevs liTonproduqciis wuns. k. gamomwvevi mizezi SeiZleba iyos sag
lini dganis glini, teqnologiuri instrumenti da sxv.

kvadrati likvaciuri 
naglinis sworkuTxovani an kvadratul Wrilis (ganivi kveTis) far

Tobze mowamvliT gamovlenili mikrostruqturis defeqti. is Seesabameba 
zo dis grZivi templetis zedapirze ganlagebul e. w. `ulvaSebs~, romlebic 
gogirdovani da sxva araliTonuri CanarTebis koncentrirebis da lik
vaciis adgils warmoadgens.

kvadrupleti 
gamosxivebis speqtris oTxi erTmaneTTan axlos ganlagebuli xazis 

sis tema.
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kvazievteqtika
zeevteqtikur da qveevteqtikur SenadnobebSi warmoqmnili evteqtika, 

romelic Senadnobis gadacivebis pirobebSi axlosaa evteqtikur wertil
Tan, amave dros pirveladi kristalebi ver aswreben gankerZoebas damou
kidebel struqturul Semdgenad. k. aqvs tipiuri evteqtikuri agebuleba da 
formirdeba miT met temperaturul intervalSi, rac metia gadaciveba.

kvazievteqtoidi
evteqtoidi, romelic warmoiqmneba zeevteqtoiduri da qveevteqtoi

dur SenadnobebSi austenitis daSlisas. gadacivebis pirobebSi xasiaTdeba 
evteqtoiduri koncentraciasTan axlo koncentraciiT. k. gamoirCeva fir
fi tovani agebulebiT, miT ufro wvriliT, rac metia gadaciveba.

kvaziizotropuloba
monokristalis Tvisebebi sxvadasxva mimarTulebiT gansxvavdeba erT

ma neTisgan, vinaidan sxvadasxva mimarTulebiT gvxvdeba atomebis sxvada sxva 
rao denoba. am movlenas anizotropuloba ewodeba.

realuri liToni Sedgeba mravali kristalisgan – 1 sm3 moculoba
Si gvxvdeba mravali aTeulaTasobiT kristali, romlebic ganlagebulia 
TviT ne burad. amitom nebismieri mimarTulebiT ganlagebulia kristalebis 
(sxvadasxva mimarTulebiT orientirebuli) erTi da igive raodenoba, rac 
iwvevs polikristaluri sxeulis erTgvarovnebas sxvadasxva mimar Tu le
biT, maSin rodesac TiToeuli kristalis Tvisebebi damokidebulia mimar
Tulebaze. am movlenas k. uwodeben. 

kvazinaxleCi 
myife rRvevis mikroskopuli meqanizmi, misi bzari vrceldeba marc

vlis SigniT garkveul kristalografiul sibrtyeebTan kavSiris gareSe, 
zedapirs aqvs plastikuri deformaciis zogierTi niSani, SedarebiT brtye
li waxnagebis (fasetebis) Sesakravebis saxiT.

kvali abraziuli gawmendis
furclovani naglinis zedapiris defeqti, romelic zolis abraziu

li instrumentiT (iaraRiT) gawmendis Semdeg gazrdili simtkicis ubnebis 
saxiTaa darCenili, romelic Semdgomi civi glinviT ar gamoswordeba.

kvali gaWuWyianebisa 
liTonis mikro an makroSlifze araliTonuri CanarTebis mcire, um

niSv nelo raodenoba.

kvalimetria 
mecnierebis dargi, romelic produqciis (maT Soris metalurgiuli) 

xa risxis raodenobrivi Sefasebis meTodebs aerTianebs. k. iyenebs maTema
tikur meTodebs: xazovan, araxazovan da dinamikur programirebas, marTvis 
sistemebis optimizaciis Teorias, masobrivi momsaxurebis Teorias da sxv.

kvali minarevisa
foladebSi da SenadnobebSi raime elementis umniSvnelo Semc veloba, 

romelic SeiZleba mxolod TvisebiTi analiziT iqnes dadgenili, xo lo 
raodenobrivad – SeuZlebelia. mag., sruli gadnobis momentSi si li ciumis 
Semcveloba foladsadnobi Rumlis abazanaSi (ganisazRvreba ~0,03 %).



416

kvamlgamomwovi 
haermberi, wvis produqtebis gamwovi da sxva saxeobis danadgari, rom 

lis ZiriTadi daniSnuleba ganisazRvreba Tboagregatebis samuSao sivr   
cidan, sakvamle arxebidan da raime moculobidan wvis produqtebis moci  
lebiT. k. SeiZleba ewodos gamaiSviaTebeli tumbo.

kvamli
araorganizebuli CiraRdani, rac gamowveulia saTbobis xarjisa da 

haeris raodenobis SeusabamobiT da sxv. mizeziT.
Rumlis sakvamle milidan, sarkmlebidan da sxva RreCoebidan gamom

di nare saTbobis sruli an arasruli dawvis Sedegad warmoqmnili namwvi 
produqtebis – kvamlis, gamavali airebisa da gamonabolqvi meqanikuri mina
revebis (nadnobis mtvris) erToblioba.

kvamlsadeni 
metalurgiuli Rumlis erTerTi konstruqciuli elementi, romlis 

daniSnulebaa Rumlis samuSao sivrcidan kvamlis mimarTva sawidurebis, 
regeneratorebis, qvabutilizatorebis gavliT. moZraobas xels uwyobs 
80120 m simaRlis sakvamle miliT gamowveuli gaiSviaTeba. arxis kveTi da 
milis simaRle, Rumlis simZlavris mixedviT izrdeba.

kvamlsawovi airgamwmend danadga rebSi 
eleqtroTermuli, foladsadnobi yve la saxisa da konstruqciis 

Rumlebi, brZme debi da Tujsadnobi agregatebi ga mo na bolqvi airebis mtvri
sagan gawmendis mizniT aRWurvilia sxvadasxva saxis mSrali da sveli 
konstruqciis gaz gamwmendi danadgarebiT. martenis Rumeli aRWur vi lia 
eleqtro filt rebiT, brZmedis Rumlebi – gazgamwmendi skrube re biT, ele
qtroTermuli Rumlebi – sveli da Srali gazgamwmendi danadgarebiT.

me20 saukunis 80ian wlebamde zestafonis feroSenadnobTa qarxnis, 
ro gorc naxSirbadiani feromanganumis, ise saSualonaxSirbadiani da si
li  komanganumis eleqtroTermuli Rumlebi Ria konstruqciis iyo, bo lavda 
da uzomod abinZurebda saamqros, qarxnis teritorias da mTel da sav leT 
saqarTvelos. am konstruqciuli mizeziT dabalefeqturad mu Saob da valu
tiT SeZenili pirveli saamqros inglisuri warmoebis qsovi lis gazgamw
mendi danadgari. 

am problemis mosagvareblad qarxnis direqtorad dainiSna profe
sori guram qaSakaSvili, romlis iniciativiT qarxana `sibeleqtrotermSi~ 
dam zadda zestafonis feroSenadnobTa qarxnisaTvis daxuruli konstruq
ciis eleqtroTermuli Rumlebi. aSen
da sabWouri konstruqciis qsovi le bis 
mklavebiT aRWurvili mSrali tipis 
gazgamwmendi meurneoba da Sewyda ze
stafonis feroSenadnobi Rumlebidan 
bolva – garemos dabinZureba.

kvamlsawovi (eqshausteri) 
Rumlis, agregatis, manqanis sa

muSao sivr cidan saTbobis wvis airo
vani pro duqtebis gamwovi ventilato
ri.

kvamlsawovi
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kvantometri
1. liTonebis da SenaerTebis qimiuri Sedgenilobis speqtrulad ganm

saz Rv reli mravalarxiani fotoeleqtruli kompaqtu ri xelsawyo;
2. raodenobrivi analizuri telemikroskopi, romelic gankuTvni

lia Ca nar Tebis, fazebis raodenobis, zomebis da maTi ganawi le bis gan
sazRvrisaTvis.

kvanZi 
1. manqanebi, meqanizmebi, danadgarebi da mowyobilobebi, romlebic 

ram de nime martivi elementebisagan Sedgeba da agregatSi Semaval nakreb 
er Teuls warmoadgens;

2. saamwyobo erTeuli, romelic SeiZleba aiwyos nakeTobis sxva Se
mad geneli nawilebisagan damoukideblad an mTlia nad damoukidebeli nake
Tobisagan da Seasrulos erTnairi daniSnulebis nakeTobebSi gansaz Rv ru
li funqcia mxolod sxva Semadgenel nawilebTan erTad;

3. adgili – Seyursuli (wertili), romelic ramdenime Reros da mzi
di liTonuri konstruqciis raime kuTxiT ganlagebul elementebs erT ma
neTTan aerTebs; 

4. eleqtruli qselis ramdenime Stos SemaerTebeli adgili;
5. ori drekadi gvarlis an gvarlisa da raime sagnis droebiTi Seer Teba.

kvanZi gisosis 
satranslacio veqtorebis wveroebis Sesabamisi wertilebi, romle bic 

gisosis elementaruli ujredis wveroebSi an mis sxva wertilSia gan la
gebuli.

kvanZi saSemduReblo 
milSesaduRebeli agregatis nawili, romelic milnamzadis garkveu

li kuTxiT gamoyvanili nawiburis SeduRebiT SeerTebas awarmoebs.

kvarci 
mTis qanebSi yvelaze gavrcelebuli minerali, siliciumis dioqsi

dis (SiO2) (46,75 % Si, 53,249 % O) erTerTi kristaluri modifikaciaTagani. k. 
dedamiwis qerqis 12 %s Seadgens da mravali saxeobis mTis qanis Sed ge
ni lobaSi Sedis. Cveulebriv k. uferulia, Tumca bunebaSi gvxvdeba Savi, 
yviTeli, iisferi saxeobani.

k. sisale mineralogiuri skalis mixedviT Seadgens 7, simkvrive 2650kg/
m3 tolia. 573 °C-ze αkvarci (dabali kvarci) gardaiqmneba maRaltem pe ra
turul modifikaciaSi β-kvarcad (maRali kvarci). lamazi feris, waxnago
vani gamWvirvale k. amzadeben iaffasian saiuvilero nakeTobebs, nakleb
gamWvirvale muqi feris k. – mosapirkeTebel masalebs. gamWvirvale, ufero 
k. warmoadgens mTis brols – wminda optikur, piezometrul masa las. k. 
qviSebi da wminda yviTeli k. gamoiyeneba minis warmoebaSi, agreTve, dina
sis, silikaturi agurisa da faifuris dasamzadeblad. siliciumis oqsidi 
α-kvarci, trigonaluri gisosiT rkinanaxSirbadiani Senadnobebis arali
Tonuri CanarTis erTerTi saxea.

kvarcitebi (rkinovani) 
rkinis Raribi an saSualo (1236 %) Semcvelobis rkinis madani. ga mo

irCeva mavne nivTierebis S da P-is mcire SemcvelobiT ( %is measedi nawi li). 
kvarcitebis sabadoebi maragis mixedviT unikaluria 1 mlrd tdan 10 mlrd 
tonamde.
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kvarciti 
metamorfuli mkvrivi agebulebis mTis qani, ZiriTadad Sedgeba kvar

ci sagan, simtkice kumSvaze Seadgens 100140 mpa, xolo cecxlgamZleoba – 
17501770 °C-s. mTlianad Sedgeba cementirebuli kvarcis mineralis marc vle
bisagan. feroSenadnobis warmoebaSi kvarci ZiriTadi siliciumSemc ve li 
sakazme komponentia kristaluri siliciumis, ferosiliciumis, sili  ko
manganumis, ferosilikoqromis, silikoaluminis gamodnobisas. k. ga moi
yeneba agreTve flusad, mosapirkeTebel masalad. qimiur mrewvelobaSi k. 
iyeneben, rogorc mJavagamZle masalas. k. farTod gamoiyeneba cecxl gamZle 
masalebis – dinasis aguris dasamzadeblad 9496 % SiO2is Semc velobiT, 
agreTve induqciuri Rumlebis tigelebis dasamzadeblad.

kveba eleqtrolitiT 
eleqtrolitis xarjvisas eleqtrolizis abazanis TandaTanobiT Sev

seba.

kveba sxmulisa
Txevadi foladis kristalizaciis dros, moculobaSi klebis Sede

gad, bolo gamyarebis adgilze miiReba liToniT Seuvsebeli Cajdomis 
sica riele (niJara), romelSic Tavs iyris araliTonuri minarevebi, rac 
auaresebs foladis xarisxs. aRniSnulis Tavidan asacileblad yruZirian 
boyvs zemodan adgamen zesadgams, romelic amogebulia cecxlgamZle masa
liT da liToni sul bolos myardeba. swored aq xdeba kristalizaciis 
pro cesSi Cajdomis siRruis, sicarieleebis TandaTanobiT Sevseba Tbosai
zolacio zedsadgarSi moTavsebuli Txevadi liToniT, sadac Tavs iyris 
Cajdomis sicariele, sifxviere da araliTonuri CanarTebi, maT Soris 
airo vani. zodis am nawils namats uwodeben. gaglinvis Semdeg is CamoeW
reba zods da igzavneba gadasadnobad. namatis saxiT liTonis da nakargi 
Seadgens 1418 %s, samagierod TviT zodi saRi gamodis.

sxmulis Cajdomis sicarielis Sevseba xorcieldeba yruZiriani boy
vis zesadgamis Tboizolaciis gavleniT Txevad mdgomareobaSi myofi li
ToniT zodSi moTavsebuli liTonis TandaTanobiTi kritalizaciis Caj 
domis Sedegad warmoqmnili sicarieleebis Sevseba. zesadgamSi moTav sebu
li liToni yvelaze gvian myardeba da iq iyris Tavs Txevadi da myari sxmu
lis moculobaTa sxvaobis Cajdomis sicariele, likvaciuri arali Tonuri 
CanarTebi, maT Soris airovani. 

kveTi
liTonis nakeTobaTa an sxva masalebis ganivi, grZivi an raime kuT xiT 

daxrili Wrilis farTobi mm2, sm2, m2 an sxva erTeulebSi gamosaxuli. mag., 
liTonis gamosacdeli nimuSis sawyisi an saboloo kveTi, relsis k., milis 
k., svetis k da sxv.

kveTi saxifaTo 
liTonis nakeTobis an nimuSis Wrili minimaluri farTobiT (gaWim

vaze gamosacdeli nimuSis gawyveta xdeba saxifaTo kveTSi).

kverva 
liTonis nakeTobaTa meqanikuri damuSavebis saxeoba – mag., furclis

gan mxatvruli an dekoratiuli (Weduri) gamosaxulebis miReba.
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kveri, kversinji 
filaze dasxmuli liTonis (Txevadi) sinji gamoiyeneba foladis qi

miuri an speqtruli analizisaTvis.

kverSlagi
horizontaluri miwisqveSa gvirabi, romelsac miwis zedapirze uSua

lo gamosasvleli ara aqvs da gayvanilia fuW qanSi fenis mimarTebisadmi 
(gavrcelebis) raime kuTxiT.

kvirisTavi, mqnevara 
Zravis an manqanis mbrunav RerZTan dakavSirebuli detali, romlis dan

iSnulebaa maTi svlis gaTanabreba. k. aqvs borblis forma masiuri fosoTi.

kvleva
metalografiuli, eleqronulmikroskopuli, rentgenografiuli da 

sxv, meTodebis gamoyenebiT liTonebis warmoebis teqnologiis, meqanikuri, 
fizikuri da sxva Tvisebebis sistemuri Seswavla.

kianiti
Al2[SiO4]O Sedgenilobis minerali, aluminis silikatis erTerTi po

limorfuli modifikacia, romelsac meorenairad distens uwodeben. k. alu
minis madania, iyeneben, agreTve, cecxlgamZle masalebis warmoebaSi, – izo
latorebis, maRalxarisxovani faifuris, siluminisa da sxvaTa dasamza deb
lad.

k. sisale mineralogiuri skalis mixedviT icvleba 4,57 zRvrebSi 
(kris  talebis gaswvriv da ganivi mimarTulebiT), xolo simkvrive 35003700 
kg/m3ia.

kigprocesi
Saxtur aRdgeniT RumelSi Tujis gamodnobis orstadiuri procesi 

rki nis naWrovani madnis an gunda rkinis winaswari metalizaciiT. kazmis 
Semd gomi Txevadfazovani aRdgena xdeba quraSi, romelic muSaobs meore
xa risxovan koqsze an naxSirze. gadasamuSavebeli Tujis gamodnobisas qva
nax Siris xarji 610kg/t da 300 m3 O2 Seadgens.

kidulad SeduReba
erTmxrivi rkaluri SeduReba arasruli CadnobiT, rodesac Sesadu

Rebeli liTonis Caudnob fenas SeuZlia Tavidan agvacilos saSemdu Reblo 
abazanis CaRvenTa raime samarjvis gamouyeneblad – safenebis, flusis, 
baliSebis da sxv. amave wesiT sruldeba misaduRi samuSaoebi.

kiduli bagirgza (k.b.)
aseTi gzebis Tavisebureba aris or punqts Soris gaWimuli bagiri, 

ro me lic liandagis rols asrulebs. aseT bagirs mzidi an sarelso bagi
ri ewodeba. es bagiri SeiZleba iyos uZravi an moZravi. pirvel SemTx
vevaSi bagirze moZraobs savali urika masze dakiduli vagoniT. savali 
uri kis gadaadgileba ZiriTadad xdeba meore, damatebiTi sawevi bagiris 
saSua lebiT. aseT k. b.s orbagiriani gzebi ewodeba. moZravi mzidi bagiris 
SemTxvevaSi savali urika da vagoni yrud aris bagirze damagrebuli da 
moZraobs masTan erTad. aseT k. b.s erTbagiriani gzebi ewodeba. didi tvirT 
amweobis k. b.Si SesaZlebelia ori mzidi da ori sawevi bagiris gamo yeneba 
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(magaliTad: WiaTura, darkveTis №32 maRaro – centraluri ga mam did rebeli 
fabrikis k. b.). miuxedavad imisa, rom araerTxel iyo TviT mava li vagonebis 
gamoyenebis mcdeloba, jerjerobiT am ideam praqtikuli gamo yeneba ver 
pova. moZraobis xasiaTis mixedviT k. b.ebi aris qanqa ri se bu ri da wriuli. 
qanqarisebur gzebSi sawev bagirTan yrud damagrebuli vagonebi sadgurebs 
Soris asruleben winsvliTukusvliT moZraobas. wri ul gzebSi vagonebi 
uwyvetad moZraoben erTi mimarTulebiT. daniS nu lebis mixedviT k. b.ebi 
SeiZleba iyos: satvirTo, saxalxo an satvirTosaxalxo. moTxilamureTaT
vis gamoiyeneba savarZliani da sabuqsiro gzebi.

kiduli gza 
amwevisatransporto nageboba kiduli sabagiro an erTrelsiani (mo

no relsuri) gziT, romelic ganlagebulia miwiszeda sayrdenebze.

kiduli sakidi 
raime mowyobiloba an meqanizmi (ZiriTadad amwesatransporto), ro

me lic damagrebulia (Camokidebulia) relsze, mimmarTvelze da sxv. mag., 
k. CamtvirTavi amwe evropuli tipis martenis saamqroSi, velosi peduri am
weebi da sxv.

kiduli frTa 
wiaRiseulis qanebi, romlebic gadanacvlebis naprals kiduli gver

dis mxridan zemodan ebjineba. 

kivceturi nadnobi _ ixileT nadnobi.

kizelguri 
msubuqi, faSari miwiani mTis qani, gamoiyeneba dinamitis, minis, kera

mikis da sxv. warmoebaSi.

kilita
1. foladisa da feradi Senadnobebisagan damzadebuli gansakuT re

bulad Txeli (mcire sisqis mqone), nazoli (0,2 mmze naklebi sisqiT);
2. foladis an Senadnobis mikronis sisqis mqone nimuSanabeWdi, war

moadgens eleqtronuli mikroskopiT gamosakvlev obieqts.

kilo
berZnuli warmoSobis sityva, niSnavs aTass. k. erTeulebis met ru li 

sistemis saxelwodebaTa nawilia, romelic gamosaxavs masalis, tvir  Tis, 
mowyobilobis nebismier sidides kilogramamde. kilogrami niS navs 1000 grams.

kilogrami
masis erTeuli erTeulebis saerTaSoriso sistemaSi. 1 kg tolia ki

lo gramis saerTaSoriso prototipis masisa, romelic inaxeba zomisa da 
wonis saerTaSoriso biuroSi (kilogramis prototipi warmoadgens 39 mm 
diametrisa da imave simaRlis platinairidiumis Senadnobisagan damza de
bul cilindrul sawons).

kilogramZala 
Zalis erTeuli `МКГСС~ sistemaSi, aRiniSneba – kgZ, tolia Zalisa, 

ro melic masis saerTaSoriso prototips, kilograms, aniWebs 9,80665 m/wm2 
tol aCqarebas. 1kgZ = 9,80665 n.
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kilovati 

simZlavris erTeuli udris 1000 vats (ix. vati).

kilovatsaaTi

energiis erTeuli, romelic tolia 1 kvt simZlavris manqanis mier 1 
sTis ganmavlobaSi Sesrulebuli muSaobisa.

kilovoltamperi

eleqtrobis sruli simZlavris erTeuli, miiReba 1000 voltis erT am
per ze gamravlebiT.

kimberliti

saxelwodeba warmodgeba samxreT afrikis dasaxlebuli adgil mdeba
reobis kimberlisgan. k. – magmuri warmoSobis ultratutovani (fuZova ni) 
mTis qania, romelic xSir SemTxvevaSi 810 % almass Seicavs.

kinglormetorprocesi

gunda rkinis miRebis procesi mdidari rkinis madnis aRdgeniT myari 
saw vavis naxSirbadiT. naxSiris an kirqvis narevTan erTad madani uwyvet 
na ka dad itvirTeba siliciumis karbidisagan – SiCsgan damzadebul re
tor  taSi. moduli Sedgeba 6 retortisagan erT mTlian RumelSi. 1 tona 
gunda rkinis misaRebad ixarjeba 1,6 t madani, 0,30,35 t naxSiri da 9196 mgj 
siTbo da 55 kvtsT eleqtronergia. procesi SemuSavebulia italiuri firma 
`danie lis~ mier. modulis mwarmoebluroba Seadgens 2040 aTas t/w.

kinematika 

berZnuli warmoSobis sityva, niSnavs moZraobas. k. – meqanikis gan
yo  fileba, Seiswavlis sxeulebis meqanikuri moZraobis geometriul Tavi
se   burebebs gare Zalebis moqmedebis gaTvaliswinebis gareSe. wyveten gra  
fikuli, analizuri da eqsperimentuli gziT meqanizmebis k. amoca nebs. 

kinematikuri siblante – ixileT siblante.

kinetika 

berZnuli warmoSobis sityvaa da niSnavs moZraobaSi moyvanas. ganar
Ce ven fizikur da qimiur k.

k. fizikuri
Teoriuli fizikis ganyofileba, romelic swavlobs Termodinamikuri 

wonasworobis mdgomareobidan sistemis gadaxris Sede gad warmoqmnili 
procesebis ganviTarebis kanonebs. aseTi sakvlevi proce sebia: difuzia, 
siTbogamtaroba, siblante, eleqtrogamtaroba, Termoeleq truli da sxva 
procesebi;

k. qimiuri
mecnierebaa qimiuri reaqciebis siCqarisa da meqanizmis Sesa xeb, fizi

kuri qimiis ganyofileba, swavlobs qimiuri reaqciebis ganvi Tarebis kanonebs 
(moqmed masaTa kanoni, ganawilebis kanoni, qimiuri Tvi so bis kanoni da sxv.).

metalurgiul mecnierebasa da praqtikaSi xSirad gvxvdeba k.sTan 
dakavSi rebuli Semdegi cnebebi:



422

k. koagulaciis
heterogenuli Senadnobis fazebis nawilakebis (mag., araliTonuri 

CanarTebis) gamsxvilebis procesis maxasiaTebeli izo Termul pirobebSi, 
nawilakebis zrdis kinetikuri mrudiT ganisazRvreba;

k. liTonis dnobisas
foladis dnobisas bunebrivi airis, haeris an Jangbadis Rrma Sebervisas 

liTonis abazanis danaxSirbadoeba damokide bu lia liTonis temperaturaze 
da pirdapirproporciulia Sesaberi airis mo culobis, masSi naxSirbadis 
Semcvelobis da ukuproporciulia gaqre visas haeris an Jangbadis raodeno
bis. bunebrivi airiTa da haeriT, Jang badiT foladis gamosaSvebi xvrelidan 
Sebervisas naxSirbadis aRdgenis kine tika gamomdinareobs profesorebis 
guram da irakli qaSa kaSvilebis 20102016 ww. foladis danaxSirbadebis ax
ali procesis sami – #390, #437 da #497 mecnieruli aRmoCenis safuZvelze, 
romliTac wydeba msoflio foladmdnobelTa problema yvela SekveTil 
markis fola disaTvis gadnobisas naxSirbadiT optimizaciis Semcvelobis;

k. marcvlis zrdis
marcvlebis zomebis gamsxvilebis maxasia Tebeli, romelic marcvlis 

sazRvrebis migraciis siCqariT izoTermul pirobebSi ganisazRvreba;

k. rekristalizaciis
deformirebul matricaSi rekristalizebuli marcvlebis fardobiTi 

moculobis zrdis procesis maxasiaTebeli, gamoi saxeba rekristalizaci
uri mowvis temperaturaze da deformaciis xaris xze damokidebulebis ki
netikuri mrudiT;

k. fazuri gardaqmnis
sistemaSi axali fazis raodenobis gazrdis pro  cesis maxasiaTebe

li, rac mimdinareobs gadacivebis an gadaxurebis gan sazRv ruli xarisxis 
dros da gamoisaxeba kinetikuri mrudiT, rome lic damokidebulia gardaqm
nis meqanizmsa da pirobebze.

kinetikuri energia 

meqanikuri moZraobis sazomi, romelic materialuri wertilisTvis 
tolia am wertilis masis naxevris namravlisa misi siCqaris kvadratze da 
gani sazRvreba formuliT: Ek = mv2/2

materialuri wertilebis sistemis kinetikuri energia tolia am wer
tilebis k. e. jamisa. mag., sworxazovnad moZrav myari sxeulisaTvis: Σ=Mv2/2, 
sadac M sxeulis masaa, V sxeulis siCqare.

Tavisi uZravi RerZis garSemo moZravi myari sxeulisaTvis Ek =Iw2/2, 
sadac I – sxeulis inerciis momentia brunvis RerZis mimarT. w – sxeulis 
kuTri siCqare. sxeulis siCqares eTanadeba vakuumSi (C) materialuri wer
tilis kinetikuri energia, romelic tolia: Ek =(m-m0)C 2= moC[-1],
sadac mo –uZrav, mSvid mdgomareobaSi myofi wertilebis masaa, m – v siC
qariT moZravi imave wertilis masaa.

`kinovari~, singuri

berZnuli warmoSobis Sedgenili sityvaa da niSnavs urCxulis sisxls. 
es termini gavrcelda indoeTidan, sadac ase uwodeben urCxulis xis wi
Tel fiss. k. – minerali vercxliswylis sulfidi (HgS) (86,2 % Hg da 13,8 % 
S), xasiaTdeba wiTeli ferisa da almasis elvarebiT. k. sisale mi ne ra
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logiuri skalis mixedviT Seadgens 22,5, xolo simkvrive – 80008200 kg/m3
ia. k. vercxliwylis ZiriTadi madania. madnebiani vercxliswyalsti bi umis 
koncentratebis gadamuSavebiT iReben stibiumsa da vercxlis wyals.

kinti
raime detalis (magaliTad, glinis) cilindrul nawilze arsebuli 

wriu li Sverili.

kirduRabi
kiris da kvarcis qviSebis narevi, romelSic kiri SemakavSireblis 

rols asrulebs. k. gamoiyeneba mSeneblobaSi, silikaturi aguris dasamza
deblad da sxv. 

kiri 
ganzogadebuli dasaxeleba kiris, carcis da sxva karbonatuli qane

bis gamowvis da gadamuSavebis produqtebis, romlebic farTod gamoiye neba 
mSeneblobaSi, metalurgiaSi da saxalxo meurneobis mraval dargSi.

k. metalurgiuli
unda iyos Caumqrali da Seicavdes 80 % an met CaO-s, sufTa unda iyos, 

ar unda hqondes sxva mavne minarevebi. m. k. naWrebis centraluri nawili 
gamouwvavi unda iyos, rom datvirTvis, transportirebisa da gantvirTvis 
operaciebisas SenarCundes meqanikuri simtkice. kiris naWris gamouwvavi 
centraluri nawilis gamowvis procesi aq tiurad grZeldeba barbotaJiT, 
romelic aCqarebs fuZiani widis formi re bas, desulfuraciisa da defos
foraciis procesebis maqsimalur warmar Tvas. warmoadgens foladsadnob 
widaSi Sesatani CaO-s – mTavari marafi nirebeli widis reagents. 

kiris rZe
zogierTi cecxlgamZle masis SemakavSirebeli da sxva nivTiereba.

kirqva 
bunebaSi farTod gavrcelebuli naleqi mTis qani, ZiriTadad kalci

tis gan (CaCO3) Sedgeba. k. arsebobs sam polimorful modifikaciaSi: kal
citi, aragoniti da fateriti. kalcits aqvs moculobadacentrebuli ku
bu ri gisosi, romelic kubis erTerTi diagonalis gaswvriv SekumSulia 
saw yi si sigrZis 76,66 %mde. aragonitis kristaluri struqtura Zalian 
ems gav seba kalcitisas. xSirad k. Seicavs dolomits. am SemTxvevaSi xma
roben ter mins `dolomitizebuli k.~ MgOs Semcveloba dolomitizebul k. 
Seadgens 417 %.

k. meqanikuri simtkice kumSvaze icvleba 250300mpa zRvrebSi, simkv rive 
2720 kg/m3s Seadgens.

k. farTod gamoiyeneba Sav da ferad metalurgiaSi, rogorc maflu se
beli damateba Tujis, foladisa da feradi Senadnobebis dnobis teqno lo
giaSi (ix. fuZianoba widisa).

k. metalurgiuli safluse unda Seicavdes CaO>50 %, gogirds ≤ 0,06 % 
da fosfors ≤ 0,01 %. naWrovaneba – 80120 mm zRvrebSi.

kirqvebis mopoveba a/k sruli metalurgiuli ciklis qarxnisTvis 
msoflioSi pirveli milsaglinavi qarxnis sruli metalurgiuli cik

lis proeqts, romelic profesor nikoloz qaSakaSvilis iniciativiT dai 
gegma da ganxorcielda, foladis dnobis garda, aglomeraciis, brZme dis, 
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kirisa da dolomitis saamqroebs sWirdebodaT didi raodenobiT kir qvebi 
da dolomitizebuli kirqvebi. am mizniT misma moadgilem, gamoc dilma 
samTo inJinerma ilia inaSvilma, Seiswavla sadaxlos, dedof lis wyaros 
kirqvebi, abanos tyvarCelis dolomitebi. misi iniciativiT dapro eq tda 
da aSenda kirqvebisa da dolomitebis mosapovebeli karierebi sams x vrevi 
agregatebiT, fraqciuli daxarisxebiT, riTac uzrunvelyo fi li gaxda fo
ladsadnobi – martenis, aglomeraciisa da brZmedis, kirisa da gamomwvari 
dolomitis saamqroebi. 

mSenebare amierkavkasiis metalurgiuli qarxnis mTavari inJinris 
moadgile, samTo ganyofilebis ufrosi ilia inaSvili (19111996 ww.) 1944 
wlidan metalurgiuli qarxnis sammarTvelos TbilisSi daarsebis dRidan 
Tavdauzogavad muSaobda da xelmZRvanelobda, zemo CamoTvlili kirqvebis 
samTo karierebis muSaobas qarTlsa da kaxeTSi, e. w. samxreT oseTsa da 
tyvarCelSi – afxazeTSi.

kirSpati 
igivea, rac kalciti.

kirwida karbidiani 
kalciumis karbidis Semcveli wida.

kirwida, kiriani wida 
martenisa da eleqtrofoladsadnob agregatebSi foladis dnobis 

pro  ce sebSi fuZe xasiaTis widas qmnis, CaOs Warbi Semcveloba da uzrun
velyofs widis maRalfuZianobas (ix. fuZianoba widisa).

kiubeli
germanuli warmoSobis sityvaa, niSnavs rofs, badias, CamCas, xapis – 

tvirTamwe mowyobilobis elementi, romelic fxvieri masalis trans por
ti rebisaTvis gamoiyeneba, k. aRWurvilia avtomatizebuli gantvirTvis me
qa nizmiT.

kiuveti
trapeciuli formis mcire siRrmis Txrili saavtomobilo an salian

dago gzis gaswvriv. misi daniSnulebaa gzidan wylis nakadis moSoreba. 
zogjer iyeneben gzis safaris saZirkvlis drenaJisaTvis.

kiuriumi (Cm)
k. radioaqtiuri vercxlisebri liTonia. k. pirveli izotopi 242Cm 1994 

wels g.t. siborgis, r. jeimsis da a. giorsos mier q. berkliSi iqna mi  Re
buli. saxeli – mari skladovskaias da pier kiuris pativsacemad da er  qva. 
k. (α-n) reaqciiT 239Pu (plutoniumis) αnawilakebis dasxivebiTaa mi Re buli. 
izotop 242Cm daSlisas nawilakebiT αnawilakebs 6,11 mev ener giiT gamos
cems. 239Puis α- dasxivebisas A = 238241 oTxi sxva izotopi war moiqmneba. zo
gierTi maTgani – 232Th(12C,4n)Cm da sxv. Toriumis naxSir badis ionebiT dasx
ivebiT SeiZleba iqnes miRebuli. k. urTierTqmedebs Jang badTan, mJavebTan 
da wylis orTqlTan, tuteebTan ki neitraluria. k. atomuri nomeria 96, 
atomuri masaa [247].

siTburi neitronebis watacebis Wrili 60 barnis tolia (247Cm). 
birTvuli izomerebis gaTvaliswinebiT k. izotopebis ricxvia 14, izo

topuri masebis diapazoni – 238→251.
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kiuriumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

242Cm 242,058830 0 162,9 dRe miRebulia mili

244Cm 244,062747 0 18,11 weli gramobiT 

245Cm 245,065483 0 8,5.103 weli

246Cm 246,067218 0 4,78.103 weli

247Cm 247,070347 0 1,56.107 weli

248Cm 248,072343 0 3,4.105 weli

izotopebi A=243÷259, 242Cm-dan neitronebis TanamimdevrobiT watace
bis gziT, xolo 250Cm 250Amis β daSlis dros warmoiqmneba. sul miRebu lia 
13 izotopi, romelTagan 242Cm da 244Cm farTod iyeneben elementis qimi uri 
Tvisebebis Sesaswavlad, aseve 244Cm izotopis α aqtiuria (5,8 mev). naxevrad 
daSlis periodia 18,11 weli; amrigad mas aqvs bevrad ufro nak lebi kuTri 
aqtiuroba, vidre 242Cm da misi gamosxiveba kiuriumis Senaer Tebis qimiur 
Tvisebebze SesamCnevad nakleb gavlenas axdens. 248mCm izomeris naxevrad 
daSlis periodia 0,034wm. ufro mZime izotopebs, rogorc wesi, naxevrad 
daSlis Zalian xangrZlivi periodi aqvs, kerZod, 247Cm (1,6.107 weli), 248Cm 
(4,7.105 weli) da 250Cm (2.104 weli). naxevrad daSlis es periodi mxolod 
TviTnebur dayofas moicavs. A=243÷248 izotopebi αna wi lakebis gamofre
niT iSleba. meore mxriv 242, 243, 245 da 247 masurricx vebiani izotopebi 
siTburi neitronebis dasxivebiT iyofa da Sesaba misad aqvT бf 5, 1400, 1500 
da 200 barni. k. dasxivebisas αnawilakebiTa da 12C6+ an 16C6+ daCqarebuli 
ionebiT Cf, Fm da No iqna miRebuli.K

kiuriumis eleqtronuli struqtura 
magnituri gazomvebiTa da speqtruli gamokvlevebiT dadginda, rom 

Cm-is atomebs aqvT Semdegi eleqtronuli struqtura:
5s2 5p6 5d10 5f7 6s2 6p6 6d1 7s2.
K-, L-, M- da N- garsebi Sevsebulia.
amrigad, Cm samvalentiani elementia, magram gadoliniumisagan gans

x va  vebiT, romelsac msgavsi eleqtronuli struqtura aqvs, is tutovani 
fToridebis xsnarebSi xsnad myar oTxvalentian SenaerTebs – CmO2-sa da 
CmF4 warmoqmnis (ix. Am), samvalentian Cms iseTive qimiuri Tvisebebi aqvs, 
rogoric Am(III), Ac, Gd.

k. kiuridebis qimiuri rigis pirveli elementia, romelic umetesad 
sam valentiania. am rigSi ivseba 5f – qvegarsi, romelic srulad aqvs Sev se
buli 103e elements (Lr), mas am garsze 14 elementi aqvs.

kiuridebis Tvisebebi 
kiuridebis qimiuri Tvisebebis Sesaxeb monacemebi Zlier Sez Rudulia, 

miT ufro, rac metia maTi Z (atomuri nomeri). isini ZiriTadad Am(III), 
agreTve maTi analogebis – lanTanoidebis msgavsia, kerZod, Cm+3 Tvi sebebi 
Am3+ Tvisebebs Zalian hgavs, maTi ionuri radiusebi tolia da udris 0,99Ǻ.

kiuridebis Tvisebebi, rogorc wesi, zogierTi cvlilebis gamok le biT 
(kompleqswarmoqmnebi, organul gamxsnelebs Soris ganawileba, xsna doba 



426

da sxv.), maTi atomuri nomrebis mixedviT sustad, magram Tanamim dev rulad 
icvleba. perqloratebi, qloritebi, bromitebi, ioditebi, nitra tebi da 
sulfatebi – xsnadia. hidroJangebi, fToridebi, fosfatebi, ioda te bi da 
oqsalatebi – uxsnadia. karbonatebi tute liTonebis karbona tebis siWarbe
Si ixsneba, sakuTari α gamosxivebis zemoqmedebis Sedegad CmO2 da CmF2 
iSleba da Sesabamisad – Cm2O3 da CmF3ad gardaiqmneba. 

kiuridebis miReba
kiuridebis misaRebad nebismieri birTvuli reaqciiT warmoiqmneba 

narevi, romelic aramarto ramdenime kiuridsa da samizne nivTierebas Sei
cavs (Cveulebriv iyeneben uranidebs), aramed lanTanoidebsac, romlebic 
samiznis nivTierebis daSlis Sedegad miiReba. amitom kiuridebis gamo
yofa, gasufTaveba urTulesi procesia da Zlier damanawevrebel radio
qimiur xerxebs moiTxovs. yvela operacia da gazomva specialur boqsebSi 
tar deba. 

242Cmis zRvruli dasaSvebi dozaa wyalSi 104 mkkiuri/ml, haerSi – 
3·10-11 mkkiuri/m3, adamianisTvis – 0,05 mkkiuri.  

liTonuri Cm-is liTonis miligramobiT raodenoba miRebulia ba riu
miT CmF3 aRdgeniT 1275 °Cze. kristaldeba atomTa mWidrod ganla ge bul 
heqsagonur sistemaSi. misi simkvrivea 13300 kg/m3, dnobis temperatura – 
1610±40 K (1377 °C), duRilis temperatura 3200 °C. liToni sakuTari α gamos
xivebiT korodirebas ganicdis. 

kiuriumis aqtiuranuloba
247Cm izotopis naxevrad daSlis periodi 107 welze metia. misi arse

boba dedamiwis qerqSi amtkicebs dedamiwis SedarebiT xnovanebas. zogi erT 
radioaqtiur madanSi kiuriumis kvalia aRmoCenili, magram mas Tvli an 
`gardacvlil~ elementad (ix. Pd), radganac misi masuri ricxvis for mulaa 
(4n+3), amitom SeiZleba davaskvnaT, rom aqtiniuranuli radioaqtiu ri ojaxi 
misganaa warmoqmnili (ix. U): 

247Cmα→243Puβ-→243Amα→239Npβ-→239Puα→235U
meore mxriv, astrofizikosebi varaudoben, rom 250Cm warmoiqmneba zo 

gierTi zeaxali varskvlavis afeTqebis dros da Semdeg misi TviTne bu ri 
dayofa, albaT, zogierTi izotopis Xe da Te (ix. Cf) maRal gavrcelebas 
gana pirobebs.

Cm, radioaqtiurobis gamo, toqsikuria. misi biologiuri roli nak
le  badaa Seswavlili, radgan adamianis organizmSi misi Semcveloba nulo
vania.

klapeironi – klapeironis gantoleba
gantoleba, romelic amyarebs kavSirs airis wnevas, moculobasa da 

tem  peraturas Soris, miRebul iqna frangi fizikosis klapeiron benuan pol 
emilis mier IX saukunis SuaSi. idealuri airis mudmivi masisaTvis M = const, 
anu nivTierebis raodenoba N = const. wnevis moculobaze namravlis fardoba 
absolutur temperaturasTan mocemul mdgomareobaSi aris mud mi vi sidide.

  PV
— = const,
  

T
   

P – wneva, V – moculoba, T – temperatura.

klarki anu klarkis ricxvi

dedamiwis Semadgeneli mTis qanebis sxvadasxva qimiuri Sedgenilobis 
saerTo monacemebi, 16 km siRrmemde gavrcelebis gaTvaliswinebiT gamoq vey
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nebul iqna 1889 wels amerikeli mecnieris frank klarkis mier. deda mi wis 
qerqSi qimiuri elementebis procentuli Semcvelobis miRebul ricx vebs 
uwodeben klarkis ricxvebs anu klarkebs. is gamoxatavs dedamiwis qerqis 
hidrosferos kosmosur sxeulebs geoqimiuri da kosmoqimiuri sistemebis, 
qi miuri elementebis saSualo Semcvelobis fardobas am siste mis masasTan 
da gamoisaxeba procentebSi. g/kg, g/w an procentebSi atome bis raodenobiT. 

klasi sizustisa

manqanaTmSeneblobaSi miRebuli detalebis damzadebis sizustis 
klasis maCvenebeli. 

klasifikatori

aparati mineraluri nawilakebis narevebis naWrovanobis sididis, 
simkv  rivis, formis mixedviT damaxarisxebeli. im garemos mixedviT, romel
Sic xdeba narevis daxarisxeba (dayofa), ganarCeven hidravlikur da pnevma
t(ik)ur k. gamoyenebuli Zalebis mixedviT ki ganarCeven gravitaciul, cent
ri danul, eleqtrul da sxva separatorebs. saxeobis k. farTo gavrceleba 
poves sveli, meqanikuri tipis k., romelTac iyeneben madnebis gasamdid
reblad. gamoyofili nawilakebis gadaadgilebis meqanizmebis mixedviT 
ganarCeven lartyian, spiralur da sxv.  

klasifikacia

metalurgiuli Rumlebis, cecxlgamZle masalebis, foladebis da Se 
nadnobebis teqnologiuri procesebis mixedviT dayofa calkeul jgufe
bad, klasebad sxvadasxva ganmsazRvreli niSnis (Tvisebis) mixedviT. 

klasteri

cneba k. gamoiyeneba qimiasa da metalurgiaSi atomebis (an mole ku
lebis) mikrodajgufebebis aRniSvnisaTvis. k. uwodeben wertilovan Zne lad
mdnadi araliTonuri CanarTebis kompleqss (gaerTianebas). gansazRv rul 
pirobebSi k. warmoadgens kristalizaciis centrebs.

kldovani qanebi 

qanebi, romelSic xasiaTdeba nawilakTaSoris Zlieri kavSiriT (qvi Sa
qva, graniti, diabazi, gneisi da sxv.).

kleba 

airis raodenobis, wnevis, temperaturis da sxvaTa Semcireba. 

klinkeri 

germanuli warmoSobis sityva, niSnavs Secxobils. daniSnulebis mi
xedviT ganarCeven ramdenime saxis k., klinkeri mraval dargSi gamoi ye neba.
Mmetalurgiul qarxanaSi saaglomeracio, dolomitis gamowvis teq no   lo
giebSi, cementis warmoebaSi da sxv.

klite

kamaris wyobis simtkicisaTvis aucilebelia soliseburi da norma
luri aguriT wyoba, romlebic erTad avseben kamaris radiuss, mag ram ka
maris centrSi darCenili RreCo, romelSic ar Cadis kamaris standartuli 
aguri iketeba specialuri Txeli sisqis soluri saketi agurebiT.
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klitis tubingi

mcire zomis tubingi, romelic gvirabis tubinguri samagris rgolSi, 
rgolis akrebisas misi Sepirapirebis adgilze dayendeba.

kluprocesi 

dabalnaxSirbadiani foladis dnobis dupleqsprocesis xerxi. kon
verteris fskeridan orTqlJangbadiani narevis gaqreviT miRebuli naxevar
fabrikati, romelsac Semdeg rkalur an sxva metalurgiul agrega teb Si 
ganJangvisas, argonis gaqreviT axureben.

kmsprocesi 

konverterSi jarTis didi wiliT foladis gamodnobis xerxi, rome
lic mdgomareobs JangbadiT zevidan intensificirebis dros, qvevidan mya
ri saTbobis fxvnilis airis nakadiT gaqrevisas.

koagulatori 

nivTiereba, romlis agregatebi, nawilakebis Sejaxebisas SeWidu lo
bis (adgeziis) Sedegad iwvevs an aCqarebs dispersiuli fazis nawilakebis 
gaer Tianebas. 

koagulacia 

1. liTonebSi da widebSi maRal temperaturebze erTi fazis nawila ke
bis gamsxvileba, wvrili nawilakebis gaxsniT gamowveuli difuziiT. meore 
fazis koa  gulacias, mag., daZvelebisa da moSvebisas ganviTarebuli proce
sebi iwvevs liTonis atomebs Soris manZilis gadidebas da ganapirobebs 
fola disa da Senadnobis simtkicis Semcirebas (ganumtkiceblobas); 

2. koloiduri sistemis nawilakebis Sejaxebisas maTi Sewebeba Tburi 
moZ  raobis procesSi, Sereva an narevis Zalovan velSi gadaadgileba;

3. dispersiuli sistemis nawilakebis molekuluri SeWidulobis Za le
bis zemoqmedebis Sedegad maTi SewebebiT an SerwymiT gamsxvileba.

koalescencia 

laTinuri warmoSobis sityvaa, niSnavs Sezrdas, SeerTebas. k. buStu
le bis an wveTebis Serwyma maTi urTierTSexebisas moZravi garemos SigniT 
(siT xeSi, airebSi). is TviTneburi procesia, rasac Tan axlavs sistemis 
Ta visu fali energiis Semcireba. Txevad foladSi xdeba araliTonuri Ca
nar Tebis, fazebis k., rasac Tan axlavs fazebSorisi sazRvrebis Semci reba, 
CanarTis moculobis gazrda da amotivtivebisa da widaSi gadasvlaasimi
laciis procesis daCqareba.

kobalti 

k. brWyviala – lurji, movercxlisfro feromagnituri Tvisebebis 
sali liTonia, haerze mdgradia. sustad, nela, moqmedebs ganzavebul mJa
veb Tan. kobalti g. grandma aRmoaCina SvedeTis q. stokholmSi 1735 wels. 
saxelwodeba germanuli legendis personaJis Koboldis – boroti gnomis 
saxels ukavSirdeba. k. atomuri nomeria 27, atomuri masa – 58,93320. k. birT
vuli izomerebis CaTvliT izotopebis ricxvia 17, izotopuri masebis dia
pazoni – 35→64.
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kobaltis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

56Co 55,939841 0 77,7 dRe niSnuli

57Co 56,936294 0 271 dRe
medicinaSi
niSnuli

58Co 57,935755 0 70,91 dRe
medicinaSi
niSnuli

59Co 57,933198 100 stabiluria bmr

60Co 59,933819 0 5,272 dRe
medicinaSi
niSnuli

cnobilia k. aTi radioaqtiuri izotopi 54dan 64Amde da ramdenime 
izomeri. cxrilSi mocemulia xangrZlivi moqmedebis izotopebi 56Co da 
57Co, romlebic miiReba rkinis an nikelis dasxivebiT daCqarebuli pro to
nebiT an deitronebiT isini mrewvelobasa da medicinaSi niSnul atome bad 
gamoiyeneba.

kobaltis mniSvnelovani izotopebi 
yvelaze mniSvnelovani izotopi 60Co k. (H, γ) reaqciiT miiReba. k. izo

topi 60mCo (10,5 wT) aqtivaciur analizSi gamoiyeneba. 60Cois SedarebiT di di 
naxevrad daSlis periodi xels uwyobs am izotopis farTod gamo yenebas, 
gansakuTrebiT radiaciul qimiaSi. 60Co momxmareblebs sxvadasxva formiT 
miewodeba: medicinaSi – radiografiisa da radioTerapiisaTvis, alu minis 
cilindrebSi darCiluli mavTulis an nemsebis saxiT. am wya roebs sxva
dasxva nivTierebis sisqis, donis, simkvrivisa da a. S. gasazomad, agreTve 
produqtebis sterilizebisTvis iyeneben. 60Co da 58Co nivTierebaTa cvlis 
procesebis Sesaswavladac gamoiyeneba. maTi zRvruli dasaSvebi dozebia: 
venaSi ineqciisTvis – 3 mkkiuri, piris RruSi Sesayvanad – 0,600,33 mkkiuri, 
wyalSi – 2·102 mkkiuri/ml, xolo haerSi – 106 mkkiuri/sm3. 

k. gardamavali liTonia elementebis VIII jgufidan.
misi eleqtro nuli struqturaa: 1s2 2s2 2p6 3s2 3p6 3d7 4s2.
k. izotopebi gamoiyeneba soflis meurneobaSi, medicinaSi avTvise biani 

simsivneebis `dasabombad~ da adamianis sicocxlis gasaxangr Zli veblad.

kobaltis martivi marilebis kompleqsebi
gvxvdeba ori ZiriTadi Jangeuli: CoO da Co2O3. aqedan pirveli Jan

geuli SesamCnevi liTonuri TvisebebiT gamoirCeva, gansakuTrebiT zeTis 
ga moSrobisas da amiakis daJangvis dros. Co2+ ioni (0,77Ǻ) radiusiT mag
niumis ionis Tanamzomadia (ix. Mg). misi marilebi Seferilobas SesamCnevad 
icvlian, Zlier hidratirdeba da warmoqmnis NH3is kompleqsebs cianidTan, 
rodanidTan, nitritebTan da sxv. k. martivi marilebi SesamCnev midre ki
lebas iCenen martivi kompleqsebis warmoqmnisadmi. amJamad cnobilia 2300ze 
meti kompleqsi, romlebic miRebulia verneris koordinaciuli Se naer Tebis 
Teoriis ganviTarebis Sedegad. k. SenaerTebi aminebTan Sefe rilobas (yvi
Teli, muqi wiTeli, vardisferi da sxv.) gansakuTrebiT Sesam C nevad icvlis.

k. 427 °Cze dabal temperaturaze warmoqmnis heqsagonur mWidrowyobil, 
xolo ufro maRalze – waxnagdacentrebul kubur kristalur gisosebs.
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k. gamoirCeva feromagnituri TvisebebiT maRal temperaturaze. misi 
kiuris wertilia 1150 °C, maSin roca rkinisaTvisaa 768 °C-ia. 

k. dnobis temperaturaa 1768 K (1495 °C), xolo duRilisa – 3143 K (2870 °C).
k. simkvrivea 8900kg/m3, Tbogamtaroba – 100 vt/m.K, atomis radiusi 1,28Ǻ. 

liTonuri k. Zlier myifea da sufTa saxiT misi gamoyeneba dabal tem 
peraturaze gamoricxulia, magram mcire raodenobiT naxSirbadis dama
tebiT rbili foladis Tvisebebs iZens. 

kobaltis miReba da gamoyeneba
k. liTonis saxiT miiReba misi Jangeulebis liTonuri aluminiT aRd

genis gziT. kobaltis Semcveli foladebi da Senadnobebi farTod gamoiy
eneba metalurgiaSi, gansakuTrebiT, uJangavi magnituri foladebis war
moebaSi.

k. marilebs ukve ramdenime aseuli weliwadia iyeneben minis, kerami
kuli nakeTobebis, faifurisa da emalis ferebis SerCevisas. k. Senad nobebs 
qromTan farTod iyeneben reaqtiul da turboreaqtiul ZravebSi.

k. sicocxlis mravali formisaTvis, maT Soris adamianisaTvisac ar
se biTi mniSvneloba aqvs. is kancerogenuria. adamianis organizmSi misi Sem
c velobaa:

– kunTovan qsovilSi 0,02870,65 %, Zvlovan qsovilSi – 0,010,04 %, sis
x lSi – 0,00020,04 mg/l. yoveldRiurad sakvebTan erTad adamiani iRebs 0,005
1,5mg., momwamvleli dozaa 500mg, letaluri (sasikvdilo) doza – ar qveyn
deba, saSualo wonis (70kg) adamianis organizmSi Semcveloba – 14mg.

k. ZiriTadi madnebia: smaltiti [CoAs2], kobaltini [CoAsS], lineiti 
[Co3S4]. k. msoflio warmoeba weliwadSi 19000 tonaa. maragis Sesaxeb mo nace 
mebi ar aris. k. Semcveloba: dedamiwis qerqSi 2·10-5  %-ia, atlantis okea  neSi 
– monacemebi ar arsebobs, wynari okeanis zedapirul fenebSi – 6,9·10-10 %, 
siRrmul fenebSi – 1,1·10-10 %.

k. mTavari valentobebia 2 da 3. orvalentiani mdgomareoba ufro 
mdgra dia.

kobaltini 

k. minerali, sulfoarsenidi (CoAsS) – TeTrimovardisfro elferis 
Zlieri liTonuri brWyvialis mqone nivTiereba, romlis sisale mineralo
giuri skalis mixedviT Seadgens 5,5, xolo simkvrive – 61006200 kg/m3ia.

kobaltis madnebi 

k. sawarmoo masStabiT misaRebad saWiro mineralebi: kobaltini, smal
tini (kobaltis diarsenidi (CoAs2), glaukodit sulfoarsenidi (Co, Fe)SAs 
da eritronikobaltis wyliani arsenidi CO3(AsO4)2 · 8H2O.

kobaltis Senadnobebi 

k. Sendnobebi qromTan da nikelTan naxSirbadis, molibdenis, volf
ramis, niobiumis, siliciumis, manganumis da sxvaTa damatebiT, mxurval
mtkice da cveTamedegi masalebis warmoebisaTvis gamoiyeneba. k. defici
turobis ga mo k. S. naklebadaa gavrcelebuli.

kodva, dadaRva, amotvifra

liTonis nakeTobaze naWdevis dasma.
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koercitimetri
feromagnituri masalebis koercitiuli Zalis (Hc) sazomi mowyobi loba 

magnituri induqciis (Hcb) an damagnitebis (Hcj) sididis cvlilebis mi xedviT 
ganmagnitebis velis zeddebisas. gazomvisas gamosacdel nimuSs amagnite
ben gajerebamde eleqtromagnitSi an dammagnitebel koWaSi. Semdeg koWaSi, 
romelSic moTavsebulia nimuSi, gaatareben mudmiv dens, romlis mag ni turi 
veli ganamagnitebs nimuSs. koWaSi denis mixedviT, damagnitebis nulamde 
SemcirebasTan SesabamisobaSi, ganisazRvreba velis ganmagnitebis da Zabu loba, 
e. i. damagnitebis sidide, amisaTvis dgindeba koWaSi warmoqm nili magnituri 
velis (H) daZabulobis damokidebuleba mis gragnilSi ga ma vali denis Zalaze. 
gamoiyeneba magniturdinamikuri, ferozonduri, vib ra  ciulkoWebiani da sxva k.

koeficienti 
laTinuri warmoSobis sityva, niSnavs erToblivad Semsru le bels. 

sxvadasxva dargsa da dargobriv mecnierebaSi uamravi dasaxe le bis koe
ficientia.

k. – Cveulebriv warmoadgens mamravls, romelic ZiriTadad cifrebiT 
gamoisaxeba, aqvs fizikuri arsi da ganzomileba. k. umravlesobas aqvs sa
xel wodeba. mag., xaxunis koeficienti, gamosxivebis koeficienti, moWimvis 
koe ficienti da sxv.

koeficienti brZmedis margi moculobis gamoyenebisa 
brZmedis muSaobis ZiriTadi teqnikurekonomikuri maCvenebeli.
b. m. m. k. warmoadgens brZmedis sasargeblo moculobis Sefardebas mis 

dReRamur mwarmoeblurobasTan:
   bmmk = 

V—
 T  t/m

3 dReRam.,

sadac V – aris brZmedis sasargeblo moculoba, m3; T – brZmedis dRe 
Ramuri mwarmoebluroba, t. kbmmg gviCvenebs, Tu ramdeni tona Tuji miiReba 
dReRamis ganmavlobaSi brZmedis sasargeblo moculobis TiTo eul kubur 
metrSi.

kovari 
preciziuli Senadnobi rkinis fuZeze Seicavs 28,529 %NNi da 1718 % Co, 

xazovani gafarToebis dabali temperaturuli koeficientiT, axlosaa mi
nis maCvenebelTan (δ= 5·10-6 1/K). k. dnobis temperaturaa 1450 °C, kiuris te nian 
garemoSi k. iJangeba da saWiroebs dacvas, iyeneben vakuumur teqnikasa da 
eleqtronikaSi rCilvisaTvis Zneldnobadi minebTan da keramikasTan Se du
RebisaTvis. 

kovelini (spilenZis indigo) 
CuS – spilenZis feris muqimolurjo kristalebi, romelTa dnobis 

temperaturaa 390392 °C. adre k. iRebdnen zogierTi mcenareebisagan, xolo 
me19 saukunis dasasrulidan – qimiuri sinTeziT. k. gamoiyeneba safeiqro 
ma salebis saRebavad. k. sinaTlemdgradi saRebavia, nakleb mdgradobas iCens 
qloris da xaxunis moqmedebisadmi, gamoiyeneba agreTve, melnisa da sxva
dasxva saRebavis warmoebaSi.

kovzi sasinje 
sqeli furclisagan damzadebuli Txevadi foladis an sxva Senad no

bis sinjis asaRebi grZeltariani kovzi.
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koinprocesi 
1. kombinirebuli Jangbadkonverteruli procesi, Seicavs jarTisa da 

gun da rkinis gaxurebiT gamodnobis process qvedSi Casmuli sanTuris 
gamo yenebiT naxSirJangbadis miwodebiT da imave sanTuriT nadnobis rafi
nirebiT. firma `krupis~ gaangariSebiT naxSiris mtvris xarji 180200 kg/t, 
xolo Jangbadisa – 230240 m3/t. am procesma jerjerobiT ver pova gavr
ce leba dabali ekonomikuri maCveneblis gamo, magram samomavlod teqno
logiis daxvewiT perspeqtiulad iTvleba;

2. Tujis gamodnobis orstadiani procesi, SemuSavebuli firma `kru
pis~ mier, iTvaliswinebs naWrovani rkinis madnis an gunda rkinis meta
lizacias. miRebuli cxeli gunda rkina uwyveti reJimiT xvdeba sadnob 
quroSi, sadac SeaqvT kiri, qvevidan naxSiris mtvris Jangbadis nakadis 
miwo debiT. quroSi mimdinareobs rkinis aRdgenis procesi naxSiris nax
SirbadiT da Txevadi Tujis komponentebis daxmarebiT. naxSiris xarji 
Sead gens 500kg/t; O2 390m3/t da 220 kvtsT/t elenergia.

kokili 
liTonis yalibi, gamoiyeneba seriuli warmoebis sxmulebis misa Rebad. 

liTonis yalibSi miRebuli sxmulebi zedapiris sisufTaviT da zo  mebis 
sizustiT gamoirCeva. aseTi sxmulebi atareben kokilsxmulebis saxel
wodebas.

kolba 
mcire moculobis minis laboratoriuli daniSnulebis WurWeli, am

za deben rogorc Cveulebrivi, ise cecxlgamZle minisagan. gamoiyeneba me
ta lurgiuli qarxnebis, brZmedisa da foladsadnobi saamqroebis qimiur 
laboratoriebSi.

kolemaniti 
Ca [B2BO4(OH3)] · H2O – boris minerali – boris misaRebi ZiriTadi madani.

koleqtori
did qalaqebSi: miwisqveSa galerea, romelSic awyoben sasmeli, teqni

kuri wylis milebs an kavSirgabmulobis, energetikul an internetis kabe
lebs. 

kolodiumi 
celulozis sxvadasxva xarisxis siblantis, xsnari spirtisa da eTe

ris narevSi, gamoiyeneba nitroabreSumis, laqebis, kinobaTis, samedicino 
pre pa  ratebis da sxva daniSnulebis mixedviT warmoebaSi.

koloiduri gogirdi
kristaluri gogirdi wyalSi ar ixsneba da misi gamoyeneba vazis 

para zitebTan sabrZolvelad fxvnilis saxiTac Znelad gamosayenebeli da 
uefeq toa. 1970ian wlebSi koqsqimiuri saamqros ufrosis nikoloz danga Zis 
iniciativiT, mT. inJinris daviT garmizas ubnis ufrosebis: elguja gven
caZis, anzor alaviZisa da koqsqimiuri laboratoriis ufrosis, teqni kis 
mecnierebaTa kandidatis o. metreveliroJkos monawileobiT, SemuSa ve bul 
iqna koloiduri gogirdis warmoebis teqnologia, romelic suspen ziis 
saxiT ixsneba Sabiamnis xsnarSi da vazis SewamvlasTan erTad ko loi duri 
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gogirdiT xdeba vazis mwvane foTlis, nayofis dacva sxvadasxva mavneblis, 
nacrisa da sxva daavadebebis baqteriebisagan.

koloiduri sistemebi 
dispersiuli sistemebi, romlebic namdvil (WeSmarit) xsnarebsa da 

uxeS dispersiul xsnarebs Soris – saSualo suspenziebsa da emulsiebs So
ris sistemebs warmoadgens.

koloiduri xsnari
Txevadi koloiduri sistemebi; dispersiuli sistemebi.

kolonia evteqtikuri
evteqtikuri struqturuli Semdgeni – erTi centris fuZidan amoz

rdili mravalfaziani konglomerati. Fe – C SenadnobebSi (TujebSi) kris
ta lizaciisas SeiZleba formirdes ori tipis evteqtika: austenitur – 
grafituli (stabiluri) da austenitur – cementituri (metastabiluri).

kolonia evteqtoiduri
evteqtoiduri struqturuli Semdgeni – paraleluri firfitebis 

daj  gufeba, romlebic erTmaneTTan gansazRruli atomuri sibrtyeebiTaa 
Se  uR  le buli da izrdebian wamyvan fazaze. foladebSi uwodeben per li tur 
kolonias.

kolonia perlituri 
perlitis struqturuli Semdgeni – erTmaneTis monacvle feritis da 

cementitis paraleluri firfitebis dajgufeba, romlebic erTma neT Tan 
gansazRvruli atomuri sibrtyeebiTaa SeuRlebuli. formirdeba cementi
tis (wamyvani fazis) kristalebis bazaze austenitis evteqtoiduri daSlis 
dros.

kolorimetri 
ori sxvadasxva tipis da daniSnulebis xelsawyoebis saerTo saxel

wo deba, arsebobs ori tipis k. meTodi. pirveli tipis k. – gamoiyeneba si
naT lis koordinatebis gasazomad, romelic warmoadgens sinaTlis naka
debis intensiurobas. aseTi tipis k. iyeneben sinaTlis wyaros feris kont
ro lisaTvis saRebavebis, amrekli masalebis, SavTeTri da feradi tele
vizorebis ekranis feris gansazRvrisaTvis da sxv.

k. koncentraciuli
qimiuri anu koncentraciuli k., gamoiyeneba xsnaris feris mixedviT ama 

Tu im nivTierebis (elementis) koncentraciis vizua luri meTodiT gansaz
RvrisaTvis. bolo dros gavrceleba poves foto eleqtrulma k., romlebic 
gamoirCeva maRali sizustiTa da gazomvis avto matizebuli sistemiT.

kolofi, yuTi
metalurgiul praqtikaSi gamoiyeneba sacecxle, sahaero qSinebis, wi

dasaWeri da sxv. daniSnulebis k. liTonis furclisagan damzadebuli an 
sxmuli mcire gabaritebis mqone saTavso.

kolofoni, kanifoli
wiwvovani xeebis fisebis araaqroladi nawili. myife minisebri niv

Tie reba Ria yviTlidan muqwiTel feramde; simkvrive 10071085kg/m3; garbi
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lebis temperatura – 5270ºC. kolofoni Sedis wiwvovani xeebis fisovan niv
TierebebSi; 8095 %iT Sedgeba zogadi formulis C19H23COOH mJavebisagan, 
danarCeni ki neitraluri nivTierebebia. kargad ixsneba eTerSi, spirtSi, 
acetilenSi, skipidarSi, benzolSi. uxsnadia wyalSi. gamoiyeneba ZiriTad 
komponentad advildnobadi sarCiliT rCilvisas.

kolsvaprocesi 

maRali sixSiris impulsebiT zebgeriTi siCqariT moZravi airiT, nad
nobis dispersirebisas wvrili liTonuri sferuli formis fxvnilis mi Re
bis meTodi.

kolumbiti [(Fe, Mn), (Nb, Ta2) O6] 

aSSSi gamoyenebuli minerali, niobiumisa da tantalis sabado. k. ga
moirCeva Savi an muqi ruxi feriT da SedarebiT maRali sisaliT, mine ra
logiuri skalis mixedviT Seadgens 6 erTeuls. k. simkvrive icvleba 5200
6400 kg/m3 zRvrebSi. 

kombaini 

rTuli, ramdenime manqanisgan Sedgenili agregati, erTroulad asru
lebs sxvadasxva xasiaTis ramdenime operacias. k. gavrcelebulia soflis 
meurneobaSi da samTo saqmeSi.

k. sagamyvano
gankuTvnilia  Strekebis, Stolnebisa da sxva teqnologiuri miwisqve

Sa gamonamuSevrebis gasayvanad marg wiaRiseulSi an fuW qanSi.

k. samTo
miwisqveSa samTo manqana samTo qanis an margi wiaRiseulis meqaniku

rad mosangrevad, dasaqucmaceblad da sangrevidan gasatanad.
Sesasrulebeli samuSaoebis saxeebis mixedviT ganasxvaveben samTo 

kombainebis or ZiriTad tips:
k. sawmendi
gankuTvnilia sawmend sangrevSi (lavaSi) sasargeblo wiaRiseulis 

mosapoveblad. sawmendi kombainebi meqanikur samagrTan da sangrevis kon
veierTan erTad Seadgenen meqanizebul sawmend kompleqss.

samTo masis mongrevis xerxis mixedviT _ burRviTi,  doluri,  gvirg
viniani, baruli, Snekuri, planetaruli da sxv.; mongreuli masis datvirT
vis organos konstruqciis mixedviT _ cicxvebiani, jaWvebiani, momxvet
TaTebiani; rig SemTxvevaSi kombainis Semsrulebeli muSa organo SeiZleba 
iyos kombinirebuli (mag., burRviTdoluri, planetarulSnekuri da sxv.); 
gadaadgilebis konstruqciis mixedviT _ moqnili sawevari organoTi (ba
giriT), relsovani, saburavebiani, muxluxebiani, hidravlikuri mabiji meqa
nizmiT.

kombinati 

erTi ZiriTadi teqnologiuri niSnis mixedviT sawarmoo gaerTianeba 
me ta  lurgiuli k. magaliTebia sakuTriv metalurgiuli, samTo da koqs qi
miuri sawarmoebis gaerTianeba. bolo dros kombinatebs uwodeben sruli 
metalurgiuli ciklis metalurgiul qarxnebs, romlebsac ar aqvT samTo 
mrewvelobis sawarmoebi: saqarTveloSi – rusTavis metalurgiuli kombina
ti, qimkombinati – gaerTianeba azoti.
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komoli 
rkinis fuZeze Seqmnili magnitursali Senadnobi, romelic Seicavs 

11,512,5 %Co; 5,5-16,5 % Mo; 14,5 %-mde W-s da 3,5 %mde Cr.

kompaundbagiri 
sxvadasxva diametris mavTulebisagan dawnuli bagiri; wnulis SigniT 

ganTavsebulia ufro mcire diametris (mag., 1,2 mm) mqone mavTuli, xolo msx
vili (mag., 1,6 mm) _ zedapirTan axlos. es uzrunvelyofs bagiris ganikveTis 
farTobis ukeTes Sevsebas, mis maRal moqnilobasa da simtkices, amcirebs 
wnulebis cveTas.

gamoiyeneba navTobisa da airebis WaburRilebis agregatebSi _ 
polispastebSi, saSaxto amwev danadgarebSi, mravalsarTuliani Senobebis 
(caTambrjenebis) samgzavro da satvirTo liftebis mSeneblobaSi.

kompleqsi 
laTinuri warmoSobis sityvaa, niSnavs kavSirs.

k. sawarmoo
teqnologiuri procesebis, sasoflosameurneo niSniT, sagnebis, Se no

bebis, movlenebis erToblioba, gaerTianebuli saerTo da niSnulebis niS
niT.

k. metalurgiuli
foladsadnobi, uwyveti Camosxmis manqanisa da sag linavi dganis er

Toblioba.

kompleqsuri avtomatizacia 
avtomatizaciis etapi, rodesac Saxtis an maRaros mTeli sawarmoo 

kompleqsi avtomaturad imarTeba winaswar damuSavebuli programebiT aR
Wur  vili saerTo marTvis sistemiT. amave dros, procesis mimdinareoba da 
muSaobis optimalur reJimSi warmarTvis mizniT misi koreqtireba xor
cieldeba momsaxure personalis mier. 

kompoziciuri masalebi 
masalebi, warmoqmnili qimiurad sxvadasxva saxis komponentebis ur

Ti erT SekavSirebiT, maT Soris gayofis mkveTri sazRvrebis SenarCu nebiT. 
k. m. xasiaTdeba TiTouli calke aRebuli komponentisgan gansxvave buli 
Tvi sebebiT. Cveulebriv, k. m. Sedgeba ZiriTadi plastikuri SemakavSi re buli 
fuZi sagan, romelic Seicavs sxvadasxva komponents fxvnilebis, boW ko ebis, 
Zafismagvari kristalebisa da sxv. saxiT. k. m. ZiriTadad fxvni lTa me
talurgiis meTodebiT amzadeben, agreTve forebiani ConCxis gaJRen Tili 
li TonebiT, eleqtrolizuri daleqviT, wnevisqveSa CamosxmiT da sxv. k. m.s 
gareSe warmoudgenelia Tanamedrove manqanaTmSeneblobis, rake tuli da 
kosmosuri teqnikis ganviTareba.

kompoziciuri fxvnilebisgan damzadebuli eleqtrodebis 
gamoyeneba gacveTili detalebis aRdgenaganmtkicebisaTvis

saqarTvelos mecnierebaTa akademiis metalurgiis institutis samec
nie rokvleviT centrSi iuri qarTveliSvilis xelmZRvanelobiT Seiqmna 
jgu fi, romelSic Sediodnen: zurab mirijanaSvili, vaJa RaribaSvili, aleq
sandre kandelaki. maT mier Sesrulda fundamenturi samuSaoebi dis per
siulad ganmt ki cebuli fxvnilovani kompoziciuri masalebis (TiCrB2-Al2O3; 
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WC-Cu; WC-FeNi; NiCr-Cr3C2) da nakeTobebis miRebaze. axal masalebze, martiv 
da unarCeno teqnologiebze gacemulia ocamde saavtoro mowmoba, dabeWdi
lia statiebi. gamocemulia monografia: i. qarTveliSvili „qromis qlori du
li metalurgia“ – „Хлоридная металлургия хрома“. axali kompo ziciuri fxvni
lebisgan damzadebuli eleqtrodebis gamoyenebiT, eleqtrona perwkluri 
legirebiT, eleqtroairuli da plazmuri danafarebiT SesaZle beli gaxda 
gacveTili detalebis aRdgenaganmtkiceba. 

axali teqnologia dainerga: rusTavis metalurgiuli qarxnis mil am
didav saamqroSi; qarxana „sibeleqtrostalis“ qlorisa da misi naer Tebis 
miRebis saamqroSi; ruseTis qarxana „etnaSi“ da ungreTis Sal gotarianis 
metalurgiul qarxnebSi.

komponenti

foladebis, Senadnobebis da sxv. myari, fxvnilovani, Txevadi airo
vani narevebis Semadgeneli nawili, elementi, romelic xasiaTdeba damou
kidebeli, gansxvavebuli TvisebebiT.

kompresia 

laTinuri warmoSobis sityvaa, niSnavs SekumSvas. k. – airis Sekum Sva 
Zravis cilindrSi, haeris SekumSva kompresorSi. ganiavebisa da wnexi sqe mis 
SemTxvevaSi miRebuli wnevaTa sxvaoba.

kompresori dguSebiani

tumbo, Cveulebriv dguSiani, romelic wneviT Wirxnis haers an airs.

kompresori frTebiani mbrunavi

wnevis garkveul mniSvnelobamde airebis, haeris, orTqlis mkumSavi 
manqana (aranaklebi 0,015mpa). wnevis mixedviT ganarCeven k. sam jgufs:

1. mcire wnevis k. – 1 mpamde; 2. saSualo wnevis k. – 10 mpamde; 3. ma
Ra  li wnevis k. – 10 mpaze zeviT.

k. simZlavre aRwevs aTeulobiT m3s, xolo airis, haeris, orTqlis 
xarji – 20,0 aTas m3/wTmde.

komutacia

1. denis cvlileba koWis gragnilebSi mokle CarTvis periodSi;
2. wredis SeerTebis sqemis cvlileba, rac eleqtruli aparatiT xor

ci eldeba.

kona 

raime sagnebis, movlenebis erToblioba. mag., armaturis rkinis Rero
ebis Sekvra, diametris mixedviT Sekruli milebis kona, sxivebis, naperwk
lebis k. da sxva konis woniTi moculoba xiduri amwis tvirTamweobiT 
gani sazRvreba.

konglomerati 

laTinuri warmoSobis sityvaa, niSnavs SequCebuls, SemWid rovebuls. 
k. – uxeSad namtvrevi naleqi mTis qania, dacementebuli qviSis, RorRis, 
lodebis narevTan. uZvelesi warmoSobis k. dakavSirebulia xSirad oqrosa 
da uranis sabadoebTan. k. zogierTi saxe dekoratiul, mosapirkeTebel ma
salad gamoiyeneba.
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kongruentuli
laTinuri warmoSobis sityvaa, niSnavs damTxvevas, SeTavseba dobas. 

k. geo metriuli figurebis erTmaneTTan SeTavseba, damTxveva maTi erTma
neTze dadebisas. k. – Txevad da myar liTonebSi arsebuli arali Tonuri 
Ca narTebis formis msgavseba – Tavsebadobaa.

kongruentuloba – ixileT Tavsebadoba.

kondensati 
laTinuri warmoSobis sityvaa, niSnavs SemWidrovebuls, Sesqele buls. 

orTqlis an airis kondensaciis produqti.
1. k. siTxe, romelic warmoiqmneba airis an orTqlis kondensaciis 

dros;
2. airkondensatis Txevadi nawili, romelic Sedgeba naxSirwyle bi

sagan meTanis rigiT da warmoadgens Zvirfas saTbobs.

kondensatori
siTbogacvlis aparati danadgari, romelSic airovani an orTq lis

magvari nivTiereba gardaiqmneba Txevadad an kristalurad. war moadgens 
distilatis misaReb aparats, romelSic orTqlis gardaqmna wylad xdeba 
misi SexebiT SedarebiT naklebi temperaturis mqone zeda pir Tan, mocemuli 
wnevis pirobebSi. orTqlis kondensacias Tan axlavs orTqlwarmoqmnis 
siTbos gamoyofa, romelsac raime gamacivebeli gare mo Ti aciveben. mag., fe
radi liTonebis distilaciis meTodiT miReba.

kondensacia 
airovan mdgomareobaSi arsebuli nivTierebis Txevad an kristalurSi 

ga da svla. k. procesis ganviTarebisTvis saWiroa sistemaSi an kondensi re bu li 
fazis an kondensaciis sxva saxis centris (mtvris ionebis da sxv.) arseboba. 
k. Sedegad atmosferoSi warmoiqmneba Rrublebi, nisli, cva ri da Wirxli.

kondensori 
optikuri sistema, romelic sinaTlis wyarosgan gamosul sxivebs ga

mo sakvlevi sagnis zedapirze krebs. e. i. gamoiyeneba sagnebis, prepa ratebis 
gasaSuqeblad mikroskopebSi. agreTve fotofirebis, gaumWvirvale sagnebis 
diapozitivebis (naxazebis, fotosuraTebis da sxv.) speqtruli xelsaw yo e
bis xvrelebis gasanaTeblad.

kondicionireba
1. k. haeris – sawarmoo da sazogadoebriv SenobebSi temperaturis, 

sino tivis da Sesabamisi maRali xarisxis haeris Seqmna warmoebis sauke
Teso xelSemwyobi pirobebis da SenobaSi myofi adamianebis TviT SegrZ nebis 
gaumjobesebis mizniT; 

2. produqciis (saqonlis) moyvana normebiT da standartebiT dadge
nili moTxovnebis SesabamisobaSi.

kondicireba
1. saqonlis, produqciis warmoeba standartebisa da miRebuli norme

bis Sesabamisad, maTi moTxovnebis dacviT an wundebuli, arakondiciuri 
na warmis teqnologiuri instruqciebis moTxovnebis mixedviT kondiciur 
pro duqciad gadayvana;



438

2. k. haerisa – daxSul SenobebSi, oTaxebSi, satransporto saSuale
bebSi haeris temperaturis, SefardebiTi tenianobis, sisufTavis, Sedgeni
lobis, moZraobis siCqaris da sxv. parametrebis avtomaturi reJimis dac
viT sasurvel doneze dayeneba da daWera. amasTan parametrebis aRniS nulma 
mniSvnelobam unda uzrunvelyos adamianebis TviTSegrZnebis norma luroba 
da agreTve teqnologiuri procesebis da xelsawyodanadgarebis nor ma
luri funqcionireba. k. h. awarmoeben rogorc centralizebuli, ise indi
vidualuri sistemebis daxmarebiT.

kondiciuri zoma 
natexis yvelaze didi zoma, romelic advilad eteva madanmimRebi xvi 

miris cxauris RiobSi.

konduqtori 
gviandeli laTinuri warmoSobis sityvaa, niSnavs Tanamgzavrs, Tana

myols.
1. liTonsaWreli instrumentis mimmarTveli mowyobiloba, romelic 

gar da garkveuli mimarTulebisa, instruments aniWebs mdgradobas sixis tes 
da damuSavebisas detalebis miRebis maRal sizustes uzrunvelyofs;

2. samarjvi, romlis gamoyeneba uzrunvelyofs rTuli detalebis na
wi lebis zust urTierTganlagebas. mag., gemis korpusis seqciebisa da blo
kebis Sekrebisas, vagonebis, avtomanqanebis awyobisas da sxv.

konveieri 
inglisuri warmoSobis sityva, niSnavs gadatanas.
k. uwyveti moqmedebis transportiori (manqana), romlis ZiriTadi da

niSnulebaa fxvieri da calobiT tvirTis erTi adgilidan meoreze gada
tana. k. ajgufeben mravali niSnis mixedviT, romelTagan ZiriTadebia gam
wevi da tvirTmatarebeli daniSnulebis. ganarCeven lentur, bagirovan, 
jaW  vur da sxv. gamwevi amZravis mqone k. gamoiyeneba cicxviani, xvetiebiani, 
len tiani, urikebiani da sxv. saxis k. elevatorebi, eqskavatorebi da moZ
ravi trotuarebi k. saxesxvaobebs warmoadgens.

k. kiduli
konveieri jaWvis an bagiris saxis gamwevi elementiT, rome lic gadaaad

gilebs xist gzaze (Cveulebriv ortesebr koWze) Camokidebul tvirTis 
sat ransporto urikebs;

k. lenturi
konveieri, romlis tvirTmzid da gamwev elements war moad gens Sekruli 

lenti;

k. urikiani
konveieri, romlis tvirTmzid elementebs warmoadgens urikaplat

formebi, romlebic dakavSirebulia gamwev elementTan da moZraobs mim
marTvelebze;

k. firfitovani
konveieri, romlis tvirTmzidi elementi Sedgeba cal keuli fir

fitebisagan, romlebic mimagrebulia Sekrul gamwev ele mentze.

konveieris seqcia
konveieris mzidi konstruqciis nawili, masze, rogorc satvirTo, ise 

uqmi StosaTvis, damagrebulia gorgolaWebiani sayrdenebi. 
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konveieruli gadamtvirTavi
damxmare saSualedo sakonveiero danadgari. 

konversia
zogierTi airis, mag., wyalbadis, miRebis maRaltemperaturuli pro

ce si.
teqnikaSi farTod gamoiyeneba wyalairisa da meTanis k. wyalairis k. 

Sedegad iReben wyalbads. wyalairi wylis orTqlTan erTad SehyavT spe
cialur konverterSi katalizatorebis (Fe2O3is da MgOs narevis) dama te
b iT, ris Sedegad viTardeba egzoTermuli reaqcia:

CO+H2O = CO2+H2 +Q
naxSiroJangi Camoirecxeba wnevis qveS arsebuli wyliT, xolo naxSir

or Jangis narCeni 150200 at. wnevis pirobebSi STainTqmeba spilenZis mari
le  bis amiakis xsnariT.

meTanis konversia mimdinareobis damJangavi airebis moqmedebiT 1200
1400 °Cze Semdegi reaqciebis mixedviT:

CH4+H2O = CO+3H2 –Q CH4+CO2 = 2CO+2H2 –Q CH4+0,5O2 = CO+2H2 +Q
katalizuri k. mimdinareobs uwyveti procesiT Ni da CO gamoyenebiT 

800900 °C temperaturis pirobebSi. saboloo airSi arsebul naxSiroJangs 
(CO)-s acileben meoreuli k. gziT.

CO+H2O = CO2+H2

CO2is Semdgomi STanTqmiT maRali wnevis qveS wyliT.

konverteri 
laTinuri warmoSobis sityva, niSnavs 

Secvlas, gardaqmnas. k. – metalurgiuli 
dargis foladis war moebis yvelaze didi 
mwarmoeblurobis ag re gatia, romlis daniS
nulebaa Txe vadi Tujis, spilenZis, nikeli
sa da spilenZnikelis Stainebis gardaqmna
gadamuSaveba SekumSuli haeriT an Jan g badiT. 
k. warmoadgens liTonis sqe  li furclisgan 
(2030 mm) damza debul msxlis an cilindris
magvari formis konstruqciis, romelic Sig
ni dan amogebulia sxvadasxva cecxl gamZle 
agurebis feniT. haeris an Jang badis miwo
deba xdeba qvevidan, gver  didan an zevidan 
(zogjer kombi nirebuli wesiT).

haeris an Jangbadis Sebervis Se degad vi
Tardeba naxSirbadis, sili ciumis, manganumis, 
fosforis amowvis egzoTermuli reaqciebi, 
romelTa siT  bo sakmarisia sasurveli tempera
turis misaRebad siTbos damatebiTi wyaros 
gamoyenebis gareSe (ix. bese meris, Tomasisa da 
Jangbadkonverteruli procesebi).

konvertireba 
Tujis daJangviTi pirometalurgiuli gadamuSaveba foladSi, agreT ve 

Cu-, Pb da Ni Stainebis gaqreva damJangavi airiT.

konverteri
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Txevadi Tujis sufTa JangbadiT gaqrevis pirveli cdebi Catarebul 
iqna 19321933 ww. gansakuTrebuli intensiurobiT aseTi cdebi mimdina re ob
da 1947 wlidan, Seiqmna aucilebeli mowyobiloba SedarebiT sufTa ia fi 
Jangbadis misaRebad. 1952 wels q. lincaSi aSenebul da warmoebaSi gaS 
vebul iqna msoflioSi pirveli Jangbadkonverteruli saamqro. ukve 1962 
wels msoflioSi muSaobda 94, xolo 1985w. 682 Jangbadkonverteruli saamq
ro.

1988 wlidan iwyeba Jangbadkonverteruli warmoebis axali etapi – 
Jang badiT kombinirebuli gaqreviT: zevidan da qvemodan.

Tanamedrove Jangbadkonverturuli saamqroebi warmoadgens 300500 t 
te va dobis konverterebs kombinirebuli gaqreviT mwarmoeblurobis gazr
diT da liTonis Rumelgare damuSavebiT. 

konveqcia 
laTinuri warmoSobis sityvaa, niSnavs gadatanas, mitanas. 
k. – siTbogadacemis saxesxvaoba, procesi, romlis drosac siTboga

dacema xorciledeba haeris nawilakebis (an siTxis nawilakebis) erTi ad
gi lidan meore adgilze gadaadgilebiT (ix. siTbogadacema).

konkreciebi 
momrgvalebuli formis mineraluri warmonaqmnebi naleq qanebSi. maTi 

SezrdaSesqelebis centrebad SeiZleba iyos mineralebis marcvlebi, qa 
ne bis natexebi da sxv. rkinamanganumiani konkreciebi pirvelad aRmo Ce ni
li iqna 18731876 ww. okeaneebis fskerze inglisuri eqspediciis mier gem ze 
`Celenjeri~. k. qimiuri Sedgeniloba mas. %Si Semdegia: 24,2 %Mn; 14 %Fe; 
0,99 %Ni; 0,53 %Cu; 0,35 %Co; 0,54 %V, 0,52 % Mo;0,047 %Zn da sxva elementebis 
minarevebi. k. r. m. yvelaze didi maragi mdebareobs msoflio okeaneebis 
fskerze 56 kms siRrmeSi, aseve Sav, baltiis da sxv. zRvebis fskerze. mim
dinareobs k. r. m. amoReba wynari okeanis sanapiros `SelfSi~. NNi, Co, Mo, 
Cuis miRebisaTvis warmoebs gamotutviT gadamuSaveba Semdgomi Fe da Mn is 
oqsidebis pirometalurgiuli gadamuSavebiT.

konsistencia 
raime siTxis, narevis (mag., widis) fizikuri Tvisebis, siblantis an 

Txe vaddenadobis Sesatyvisi maCvenebeli.

konsoli
1. liTonis an rkinabetonis koWi, amwe (ferma) an sxva mzidi samSe neb

lo konstruqcia, romlis erTi bolo xistadaa damagrebuli, xolo meore 
Tavisufalia an sayrdenidan gamosuli konstruqciis nawili;

2. kedlidan gamoSverili arqiteqturuli elementi (Zeli) an liTo nis 
koWi.

konstanta 
laTinuri warmoSobis sityva, niSnavs ucvlels, mudmivs. k. – fi zikur, 

fizikurqimiur, qimiur da maTematikur gantolebebSi mudmivi si di  dis 
gamomsaxvelia. raime X sididis mudmivobas aRniSnaven gamosaxule biT:

X=Const da asoebiT `K~ an `C~. mudmivi sidideebis magaliTebia:
avogadros ricxvi Na=6,06·1023, 8,31j/(mol.K) – universaluri airovani 

mud miva da sxv.
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konstantani 
spilenZis preziciuli Senadnobi 3941 % nikelis da 12 % manganumis 

Semc velobiT; gamoirCeva eleqtruli winaRobis mcire temperaturuli koe
ficientiT, maRali T. e. m. Z. da mxurvalmedegobiT.

20 °Cze k. kuTri eleqtrowinaRoba Seadgens 0,48 mkom.s, gamoiyeneba 
re zis torebis, sakontrolosazomi xelsawyoebis elementebisa da Ter mo
wyvi lebis dasamzadeblad.

konstruqciuli (sakonstruqcio) masalebi 
konstruqciebis sxvadasxva manqanadanadgaris, Senobebis, satrans

porto saSualebebis, xelsawyoaparatebis samSeneblo detalebis, meqaniz
me  bi sa da kvanZebis dasamzadeblad gamoyenebuli masalebi, romlebic 
Zalovan datvirTvebs iRe bs.

sakonstruqcio masalebi, saxeobis mixedviT iyofa 2 ZiriTad jgu fad: 
liTonur da araliTonur masalebad. wina saukunis 80ian wlebSi sxvadasx
va dargis mecnierTa gaTvliT XXI saukuneSi unda dawyebuliyo msoflioSi 
foladis warmoebis mkveTri Semcireba Semcvleli xelovnuri sakonstruq
cio xelovnuri masalebis xarjze. ar gamarTlda mecnierTa prognozi da 
XXI saukunis ganvlil wlebSi foladis warmoeba ramden jerme gaizarda, 
gaormagda da gadaaWarba 1,8 miliard tonas weliwadSi. marto CineTis 
respub li ka iZleva 800 milion tonaze met folads – imaze mets, vidre mTe
li msof lio iZleoda wina saukunis 80ian wlebSi. amitom foladi rCeba 
yvelaze saimedo sakonstruqcio masalad kacobriobis Tvalsa wierSi.

konstruqciuli (sakonstruqcio) foladebi 
naxSirbadiani, Cveulebrivi, xarisxovani, legi rebuli foladebi da 

Senadnobebi, romelTa Tvisebebi da xarisxi Sesa bamisi saxelmwifo stan
dartebiT ganisazRvreba.

kontaqti, Tanxleba
laTinuri warmoSobis sityvaa, niSnavs Sexebas, Tanxlebas.
1. k. – Sexeba, urTierTkavSiri, zogadi gagebiT, sxvadasxva regio

nis, dargis spe cia listebis, qveynis warmomadgenelTa Soris gamarTuli 
molapa rakeba, damyarebuli TanamSromloba;

2. k. dnobisas – Tujis, foladis dnobis procesebSi Rumlis sivr cis, 
widis, liTonis da amonagis zedapirebs Soris kontaqti, mimdinare dnobis 
procesis erTerTi sayuradRebo, mniSvnelovani faqtoria, gansa kuT rebiT 
Rumelgare liTonis neitraluri airebiT da reagentebiT damu Sa ve bisas, 
liTonis saCamosxmo cicxvSi dayovnebisas uwyveti Camosxmisas, da sxv.;

3. k. eleqtruli – eleqtroqselis, maRal da dabal qvesadgurebTan 
SeerTebisas Sexebis eleqtrokontaqtebis uzrunvelmyofi ele menti;

4. k. mTis qanebSorisi – naleq da amofrqveuli mTis qanebSorisi Se
xe bis zedapiri.

kontaqturi avtomatmanqana
kontaqturi manqana sruli avtomaturi cikliT, dawyebuli bunkeri

dan an konveieridan sawyisi namzadebis miwodebiT da damTavrebuli manqa
ni dan SeduRebuli detalebis moxsniT (gansxvavebiT avtomaturi kontaq
turi manqanebisagan, romlebsac avtomatizebuli aqvs mxolod saSemduReb
lo procesi). kontaqturi avtomatmanqanis magaliTad gamodgeba jaWvebis 
SesaduRebeli manqanaavtomatebi da sxv.
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kontaqturi manqanis saSemduReblo transformatori
specialuri damwevi transformatori, romelic kvebis wya ros saxiT 

kontaqturi SeduRe bisas gamoiyeneba. vinaidan kontaqtur manqanaSi gamo
yenebuli energia xasiaTdeba dabali ZabviT da didi simZlavris deniT, kon
taqturi man qanis saSemduReblo transformatori, rogorc misi Semadgeneli 
nawili, Sedis kontaqturi manqanis konst ruqciaSi.

kontaqturi SeduReba
wneviT SeduRebis saxeoba, romlis drosac detalebis gaxureba xde ba 

SesaduRebeli detalebis kontaqtis areSi SeduRebis didi denis gav lis 
dros gamoyofili siTbos Sedegad. plastikur mdgomareobamde gaxu rebis 
Semdeg (an gadnobisas) xdeba detalebis Zlieri dawnexa, ris Sede ga dac 
xdeba maTi SeduReba.

kontaqturi SeduRebis manqana
kontaqturi SeduRebis manqana. aseTia: sapirapire, wertilovani da 

sana kero manqanebi.

kontaqturi SeduRebis rbili reJimi
xasiaTdeba procesis meti xangrZlivobiT da SesaduRebeli liTonis 

TandaTanobiTi gaxurebiT.

konteineri 
laTinuri warmoSobis sityvaa, niSnavs tevadobas.
1. k. – standartuli tevadobis saTavso, romlis daniSnuleba sxva

dasxva saxis tvirTis gadatanatransportireba. sarkinigzo, sazRvao, sa
av to  mobilo da sxva saxis transportiT. k. gamoyeneba, sagrZnoblad aCqa
rebs tvirTbrunvis process da aumjobesebs tvirTis gadazidvis eko no mi
kas da pirobebs. farTodaa gavrcelebuli cecxlgamZle masalebis, fe ro
Senadnobebis da sxva metalurgiuli masalebis konteinerebiT gada zidva, 
rogorc sarkinigzo, ise sazRvao da saavtomobilo transportiT;

2. sqelkedliani cilindruli an sxva formis da moculobis sa mar
jvi, romelSic Sesabamisi formis nakeTis misaRebad Tavsdeba dasaw nexi 
nam zadi an sxmuli;

3. tvirTis gadasazidi moculobis zogadi dasaxeleba, romelic sak
maod gamZlea mravaljeradi gamoyenebisaTvis, Cveulebriv, vargisia daSta
belebisaTvis da aRWurvilia samarjvebiT, romlebic SesaZlebels xdis mis 
transportirebas sxvadasxva saxis transportiT.

k. daniSnulebis mixedviT SeiZleba iyos universaluri, gan kuTvnili 
sxvadasxva saxis tvirTis specialuri erTi an ramdenime erTnairi tipis 
tvirTebis gadasazidad;

k. tvirTamweobis mixedviT SeiZleba iyos didtonaJiani (1030 tona) da 
saSualotonaJiani (2,55 tona), romlebic gamoiyeneba Sereuli mimos vlis 
gadazidvebSi, aseve mciretonaJiani (0,6251,25 tona), specialurad gankuT
vnili saavtomobilo gadazidvebisaTvis;

k. gadidebuli moculobisa
standartizaciis saerTaSoriso orga nizaciis (isos) standartuli sig

rZisa da siganis konteineri, rom lis si maRle Seadgens 9 futs da 6 duims (2,9m).
es maRali konteinerebi amJamad Setanilia isos gadaxedil stan dar

tebSi;



443

k. zemaRali moculobisa
konteineri, romlis zomebi aRemateba isos standartisas. misi zomebi 

SeiZleba icvlebodes da Seadginos, magaliTad, sigrZeSi 45 futi (13,72m), 
48 futi (14,64m) an 53 futi (16,10m);

k. sazRvao
konteineri, romelic sakmaod gamZlea ujredovan kontei nersazidebSi 

StabelirebisaTvis da zemodan awevisaTvis;

k. saxmeleTo
konteineri, romelic Seesabameba saerTaSoriso sarki nigzo kavSiris 

teqnikur moTxovnebs da gankuTvnilia sarkinigzosaavto mobilo kombinire
bul gadazidvebSi gamoyenebisaTvis;

k. sahaero
konteineri, romelic pasuxobs saaviacio gadazidvebis nor mebs.

konteinerSi rCilva
rCilva, romlis drosac SemaerTebeli nakeTobebi moTavsebulia ga re

dan gaxurebul liTonis konteinerSi. sadac qmnian vakuums an avseben mas 
damcavi – neitraluri an aRmdgeni airiT.

kontroleri
mowyobiloba, romelic asrulebs monacemTa gadamuSavebis marTvis 

fun  q cias da am funqciebis Sesrulebisagan aTavisuflebs profesionals.

kontroli
produqciis an procesis, romelzec damokidebulia produqciis xa

risxi, Sesabamisad dadgenili teqnikuri moTxovnebis mimarT Semowmeba.

k. amorCeviTi
produqciis partiidan an nakadidan amonarCevebis an sin jebis kontroli;

k. aramrRvevi
priduqciis xarisxis kontroli, romelmac ar unda daar Rvios misi 

daniSnulebis mixedviT gamoyenebis vargisianoba;

k. gazomviTi
kontroli, gazomvis saSualebebis aucilebeli gamo ye nebis ganxor

cielebiT;

k. daproeqtebisa
produqciis damuSavebis stadiaze sakonstruqtoro da (an) teqnolo

giuri dokumen ta ciis daproeqtebis procesis kontroli;

k. vizualuri
organolepturi kontroli, romelic xorcieldeba mxo lod mxedv

elobis organoebiT;

k. miRebisa
mza produqciis kontroli, romlis Sedegebis mixedviT mii Reba 

gadawyvetileba misi miwodebis da (an) gamoyenebis vargisianobis Se sa xeb;

k. mrRvevi
produqciis xarisxis kontroli, romelsac SeuZlia daar Rvios misi 

daniSnulebis mixedviT gamoyeneba;

k. mfrinavi
kontroli, romelic iwyeba SemTxveviT momentebSi, rome lic amoirCeva 

dadgenili wesiT;
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k. operaciobrivi
kontroli produqciisa an procesisa Sesrulebis dros an gansaz

Rvruli operaciis dasrulebis Semdeg;

k. organolepturi
kontroli, romlis drosac pirveladi infor macia miiReba mxolod 

grZnobis organoebiT sakontrolo niSnebis ric xob rivi mniSvnelobebis 
mxedvelobaSi miRebis gareSe;

k. orsafexuriani
statistikuri misaRebi kontroli, romelic xasiaTdeba imiT, rom 

produqciis partiis miRebis Sesaxeb gadawyvetilebas iRe ben ara umetes 
ori amonarCevis an sinjis kontrolis Sedegebis mi xed viT, amasTan meore 
amonarCevis an sinjis aRebis aucilebloba damo ki debulia pirveli amonar
Cevis an sinjis kontrolis Sedegebze;

k. perioduli
kontroli, romlis drosac sakontrolo niSnebis Se sa  xeb informa

ciis miwodeba xdeba drois dadgenili intervalebis Sem deg;

k. produqciis xarisxisa
produqciis Tvisebebis raodenobrivi da (an) xarisxobrivi maxasiaTe

blebis kontroli;

k. saeqsploatacio
produqciis eqsploataciis stadiaze ganxorcie lebuli kontroli;

k. sawarmoo
sawarmoo procesisa da produqciis damzadebis stadiaze misi Sedgebis 

kontroli;

k. teqnikuri
produqciis an procesis, romelzec damokidebulia pro  duqciis 

xarisxi, dadgenil teqnikur moTxovnebTan Sesabamisobis Se mow meba;

k. uwyveti
produqciis TiToeuli erTeulia kontroli, ganxorcie le buli erT

nairi sisruliT;

k. Semosavlisa
kontroli mimwodeblis produqciisa, romelic miewo da momxmarebels 

(damkveTs) da gankuTvnilia gamosayeneblad produqciis damzadebis, remon
tis an eqsploataciis dros.

kontrolirebad atmosferoSi SeduReba 
rkaluri SeduReba specialur hermetul kamerebSi. saSemduReblo na

ke ris dacvis mizniT aseT kamerebSi qmnian vakuums an maT Seavseben sa kont 
rolebeli Sedgenilobis airiT.

konturi, moxazuloba 
1. raime sagnis garegani moxazuloba da misi grafikuli gamosa xu leba;
2. eleqtrogayvanilobis daxuruli wredi;
3. eleqtrorxevebiT Seqmnili eleqtrulrxeviTi wredi.

konturuli afeTqeba
gvirabebis gayvanisas maTi ganivkveTis saproeqto konturis dacvis 

mizniT, e. i. qanis zedmetad mongrevis Tavidan asacileblad, mimarTaven 
„kon turuli afeTqebis“ meTods (ix. gluvi afeTqeba).
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konusi 

laTinurberZnuli warmoSobis sityvaa, niSnavs wamaxvilebul sxe
uls. k. – geometriuli sxeuli konusuri zedapiriT, romelic SeiZleba 
miRebul iqnes erTi kaTetis garSemo samkuTxedis brunviT. metalurgiaSi 
am termins iyeneben brZmedis teqnologiaSi, milebis glinvis da boyvebis 
Camosxmisas, meqanikur saamqroebSi detalebis gamoCarxvisas.

k. boyvis
boyvis kedlis vertikaluri RerZisadmi, gan saz Rvruli kuTxiT daxri

loba. xSirad am cnebas gansazRvraven sityviT `ko nu suroba~;

k. gamosavali
gamWoli dganis glinis konusuri ubani, gan la gebuli deformaciis 

keridan masris (hilzis) gamosvlis mxares glinvis mimarTulebiT;

k. didi
brZmedis CamtvirTavi aparatis qveda k., uzrun velyofs Rumlis her

metulobas, awonili sakazme masalebis CatvirTvisas Tanabar ganawilebas;

k. mcire
brZmedis CamtvirTavi aparatis zeda k., romelic uzrun velyofs kazmis 

Tanabar ganawilebas, risTvisac, brZmedis didi konusis zemoT brunavs 
Tavisi RerZis gar  Semo 360°iT;

k. Semavali
gamWoli (ganmaRruebeli) dganis glinis konusuri ubani, ganlagebu

li Sesvlis mxridan deformaciis keraSi milnamzadis an masris (hilzis) 
Sesvlis mxridan glinvis mimarTulebiT;

k. adidas gamosasvleli 
adidas arxis konusis formis nawili, romelic liTonis gamosasv

leli mxridan makalibrebeli sartylis (zolis) Semdegaa ganlagebuli.

k. adidas Sesasvleli 
liTonis Sesasvlelis mxridan adidas arxis nawili makalibrebel 

sarty lamde (zolamde).

konfuzori 

k. saqSenis an milgayvanilobis Seviwrovebuli ubani, romelSic xde ba 
airis an siTxis siCqaris gazrda. saTbobis efeqturi gafrqvevisa da sru li 
wvis organizebisaTvis.

koncentrati

laTinuri warmoSobis sityvaa, aRniSnavs Tavmoyrils. 
k. – samTamadno mompovebel warmoebaSi sasargeblo wiaRiseulis gam

did rebis produqtia, romelSic sasargeblo elementis koncentracia ga ci
le biT maRalia, vidre sawyis nedleulSi.

k. Semdgomi gadamuSavebiT iReben naxevarfabrikatebs an saboloo pro
duqts.

koncentracia
nivTierebis raodenoba, Tavmoyrili siTxis, narevis, Senadnobis da sxv. 

gamosaxuli procentebSi misi woniT an moculobis erTeulSi, meta lur
giul warmoebaSi ganarCeven woniT, moculobiT, molur da sxva saxis k.
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koncentruli
saerTo centris mqone wrexazebis erT sibrtyeze ganlageba.

kopeli
Senadnobi spilenZis fuZeze, romelic Seicavs 45 % nikels da 1 % man

ga nums. gamoiyeneba TermowyvilebSi, 600 °C-mde temperaturis gasazomad.

kopi 
Txevadi foladis an Tujis an sxv. Senadnobebis saCamosxmo sistemis 

erTerTi ZiriTadi elementi, nawili, romlis daniSnuleba sxmulSi arse
bu li sicarielis moculobis SeqmnaCamoyalibebaa. k. SeiZleba iyos mTli
a ni ori an ramdenime nawilisgan Sedgenili. k. dasamzadeblad air ganvlad 
hig roskopul cecxlgamZle sayalibe narevebs iyeneben, sxvadasxva Semkv
relebis (SemakavSireblebis) damatebiT kvarcis qviSebze. fisiani k. ga mo
irCeva sxmulebis zedapiris sisufTaviT, aadvilebs gawmendis samu Sa oebs.

koraciti 
uranis kompleqsuri madani, rome lic Seicavs sxvadasxva raodenobiT 

mZi  me radioaqtiur da iSviaT miwaTa liTonebs.

koreqsprocesi 
gadasamuSavebeli Tujis uko  qso 

gamodnobis uwyveti pro cesi ur Ti erT
sawinaaRmdego svlis Saxtur RumelSi 
rkinis Jangeulebis airiT (ga ziT) aRd
geniT, metalizebuli kazmis Sem dgomi 
gadnobiT qvemoT ganla  gebul quraSi 
– gazifikatorSi. es procesi 1976 w. 
SeimuSava firma `KorfStahI~ma (gfr) 
naxev rad sawarmoo masStabebiT ga
moc debi Catarda 19811987 wlebSi 60,0 
aTasi t. wliuri mwarmoeb lurobiT q. 
kiolnSi. k.p. Sesyi dul iqna ss `Foest 
Alpine~-s mier q. lincSi (avstria).

aRmdgeni airis (73 % CO; 22 % H2;  

1 % CO2; danarCeni – N2 da CH4) daxmare
biT naWrovani rkinis madani an daJan
guli rkinis gun da aRdgeba WaSvur 
(Saxtur) Ru melSi ≈0,5 mgpa wnevis 
qveS. gazgamanawilebeli mowyo bilo
bi dan gamosvlisas airis tempe ra tura 
Rumlis periferiaze aris 800-850oC. k.
p.Si RumelSi desul fu raciisaTvis iy
eneben kirs (do lomits).

850 °Cze gaxurebuli rkinis gun
da, sadnob reaqtorSi bolo mde aRd
geba da dneba. quraSi qve d ze ikribeba 
Tuji da wida, rom lebsac Rumli dan 
uSveben yo vel 3sTSi erTxel. Tujis 
tempera tura gamoSvebisas 14001450 °C-ia.

koreqsprocesis
teqnologiuri sqema

1. naWrovani madani (gundebi, ag
lome rati), damflusebeli dana
matebi; 2. naxSiri; 3. sakerZis 
airi; 4. skruberi; 5. sxvagan gamo
yenebuli gazi; 6. aRdgeni Ti WaSvi 
(Saxti); 7. aRmdgeni airi (gazi); 8. 
cxeli airis (ga zis) cikloni; 9. 
sadnobsa gazificirebeli sa kani; 10. 
macivebeli airi; 11. mtveri; 12. Jang 
badi; 13. Txevadi Tuji da wida.
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pirveli samrewvelo danad ga ri 1987 wels iqna damzadebuli q. preto
riaSi (samxreT afrikis res pub li kaSi) `ISCOR~ koncernis qarxanaSi, 5 mo
deli danadgaris mwarmoebluroba Seadgens 300 aTas t/w Tujs, romlis 1 
to naze ixarjeba 1497 kg ma da ni, 1183 kg naxSiri, 424 kg flusebi, 588m3 Jang
badi, gadasamuSavebeli Tu jis TviTRirebuleba da mavne gamonabolqvebic 
brZmedis TujTan Seda rebiT mcirdeba 25 %iT.

1999 wlis dasawyisisaTvis msoflioSi muSaobda 7 sawarmoo danad gari 
200 t/dReRameSi Tujis mwarmoeblurobiT, maTgan 3 – CrdiloeT kore aSi, 2 
– indoeTSi, 2 – samxreT afrikis respublikaSi. 1999 wlis ivnisSi saldanis 
qarxanaSi amoqmedda metalizaciis danadgari (midreqsis tipis) 650 aTasi 
t/w Tujisa da 800 aTasi tona/w gundis aRdgenili rkinis war mo ebiT.

korozia 
laTinuri warmoSobis sityvaa da niSnavs RrRnas, SeWmas.
k. liTonebisa da Senadnobebis. rRvevadaSla garemomcveli garemos 

moqmedebiT maTi qimiuri an eleqtroqimiuri urTierTqmedebis Sedegad. 
ganas xv aveben airul, atmosferul, Txevad da sxva saxis korozias. warmo
Sobisa da gavrcelebis xasiaTis mixedviT ganarCeven mravali saxis k.:

k. adgilobrivi
k., gavrcelebuli liTonis zedapiris calkeul ubnebze;

k. airuli
k., sadac erTaderT koroziul agents airi warmoadgens;

k. atmosferuli
k., gamowveulia mxolod atmosferuli faqtorebiT (wvima, Tovli, tem

peratura, garemos atmosferos Jangbadis da sxv.);

k. bimetaluri anu biliTonuri
igivea, rac kontaqturi k.;

k. biologiuri
mikro da makroorganizmebis mier gamowveuli k., romelic moqmedebs 

koroziul sistemaSi da aCqarebs process;

k. galvanuri
k., gamowveuli galvanuri elementis moqmedebiT;

k. zogadi
k., romlis drosac rRvevadaSla mimdinareobs nakeTobis mTlian 

zedapirze;

k. zRvis
k., viTardeba zRvis wylis moqmedebiT, miekuTvneba eleqt roqimiuri 

koroziis saxeobas;

k. kavitaciuri
liTonebisa da Senadnobebis k. swrafad moZrav koroziul garemoSi. 

k. k. meqanizmia zedapiruli mikrokoroziuli daR li loba, rodesac struq
turis calkeuli elementebi – kristalitebi, blo kebi, CanarTebi ele
qtrolitis pultirebuli dartymebis gavleniT da garemos koroziuli 
zemoqmedebiT ganicdis daskdomas da amofxvnas. k. koroziuli rRvevisadmi 
yvelaze mdgradia uJangavi foladebi da titani;

k. kontaqturi
k., romelic liTonebis sxvadasxva eleqtroqimiur potencialTan kon

taqtisas warmoiqmneba. Cveulebrivad, liTonebis kon taq ti ufro uaryofiT 
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potencialTan (anodTan) imatebs, xolo ufro dade biT potencialTan (ka
TodTan) – iklebs, ukontaqto pirobebTan Seda rebiT;

k. kristalSorisi
mimdinareobs liTonis rRveva marcvlebis sazRvarze. k. k. SeimCneva 

mraval teqnikur SenadnobebSi rkinis fuZeze, gan sa kuTrebiT sxvadasxva 
klasis uJangav foladebSi, aseve foladebSi Ni da Al fuZeze. kristalT
Sorisi k.is gamomwvevi mizezia Senadnobis struq turis eleqtroqimiuri 
araerTgvarovneba, romlis dros marcvlis sazRv rispira zonebi eleqtro
qimiurad ufro uaryofiTia marcvlis mTli an sxe ul Tan SedarebiT;

k. magrafitebeli
SerCeviTi galvanuri k., romlis dros rux Tujs scildeba liTonuri 

elementebi, xolo grafiti adgilze rCeba;

k. maRaltemperaturuli
gamowvulia sxvadasxva marilis nadnobSi da Txevad liTonebSi an 

airul garemoSi liTonebisa da Senadnobebis JangviT maRali temperaturis 
pirobebSi;

k. niadaguri
niadagSi liTonis korozia, romelic depola riza toris Jangbadis 

monawileobiT miwaSi mimdinareobs;

k. pitinguri
adgilobrivi k., am dros rRveva iwyeba liTonis zeda piridan Rrmulebis 

warmoqmniT;

k. qimiuri
fazebis sazRvarze eleqtroduri procesebis gareSe ganviTarebuli 

korozia.

koroziamedegoba

liTonuri elementebisa da nakeTobebis unari – winaaRmdegoba gau
wios koroziuli procesis ganviTarebas. koroziamedegoba sagrZnoblad 
izr deba saRebavebisa da liTonuri Termodifuzuri dafarvebis gamoye
nebiT, mikro da makrolegirebiT, tenis gauvnebelyofiT da sxv.

koroziasawinaaRmdego

mza produqciisa da sxvadasxva nivTierebisagan antikoroziuli Tvi
se bebis gamovlineba. k. RonisZiebebia specialuri saRebavebis, liTonuri, 
plastikuri polieTileniT da sxv. antikoroziuli masalebiT liTon pro
duqciis zedapiris dafarva.

koroziis sawinaaRmdego dacva

RonisZiebis erToblioba, romlebic mTlianad an nawilobriv, xels 
uSlian koroziis ganviTarebas. yvelaze gavrcelebulia, mudvivi moqme de
bis, damcavi masalis datana liTonis konstruqciebis da sxva zedapi rebze.

koroziuli agresiuloba

raime qimiuri nivTierebis (mJavebis, tuteebis, marilebis da sxv.) fo
ladis an sxva liTonnakeTobebze koroziagamomwvevi moqmedeba _ Tviseba 
(ix. koroziuloba).
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koroziuloba 
liTonebisa da Senadnobebis koroziisadmi midrekilebis xarisxi. am 

mxriv ganarCeven sust, Zlier da saSualo koroziulobis liTonebsa da 
Se nadnobebs.

k. kristaluri Tixamiwa, minerali (Al2O3), gamoirCeva maRali sisaliT, 
mine ralogiuri skalis mixedviT Seadgens 9s. k. sxvadasxva ferisaa. gavr
celebulia ruxi, TeTri, molurjo, mowiTalo, moyviTalo, momwvano da 
Savi feris k. gamWvirvale feris k. warmoadgens Zvirfas qvebs. wiTeli – 
lals, lurji – safirons, ufero – leikosafirons. k. gamoiyeneba, rogorc 
abrazuli masala saaTebis da sxv. sakontrolosazomi xelsawyoebis meqa
nizmebSi. bolo wlebSi farTo gamoyeneba pova sinTezurma k.

k. aluminis Jangeuli (oqsidi) foladebisa da sxva Senadnobebis 
arali Tonuri nawili.

korundi
1. bunebrivi uwylo Tixamiwa Al2O3 minerali, gamoiyeneba abraziul ma

sa lad; 
2. aluminis oqsidi Al2O3, rkinanaxSirbadis Senadnobebis arali To

nuri CanarTebis erTerTi saxeoba.

korfprocesi 
foladsadnobi procesi, Sedgeba Txevad nadnobis gaqrevisagan saq

SeniT saTbobJangbadis narevis miwodebiT. saqSeni Seyvanilia Rumlis uka na 
kedlidan widaliTonis gamyofi zedapiridan 300400 mmiT qveviT. saq Senis 
centraluri arxidan miewodeba Jangbadi, xolo gare arxidan – dam cavi 
airi. Rrmad intensificirebs abazanis arevas, Tbur da masagacvliT pro
cess, aumjobesebs widis warmoqmnas pirobebs, zrdis Jangbadis gamo yenebis 
xarisxs, amcirebs abazanis daJangvasa da mtverwarmoqmnas.

korZi
samsxmelo formis adgilobrivi rRvevis Sedegad sayalibe masa lebidan 

liTonis dabinZurebiT warmoqmnili defeqti nebismieri formis Sve rilis 
saxiT. foladis zodis an naglinis zedapirze myofi amo bur culi adgili, 
romlis warmoSobis mizezia boyvis zedapirSi arsebuli Rrmuli, liTonis 
minadnobi da sxv.

kota 
xis, liTonis furclis rigi – ficrebis an liTonis Reroebis erTma

neTTan dasakavSirebeli saSualeba.

koqsva
bunebrivi saTbobis – koqsvadi qvanaxSirebis qimiuri gadamuSaveba 

uhae rod maRal temperaturebze (9001100 °C) koqsis, koqsis airisa da qimi
uri produqtebis miRebis mizniT.

koqsvadi da sxva naxSirebis Saxtebis mSeneblobis saZirkveli
1943 wlis ssrk samTavrobo dokumentebis arqivSi inaxeba mSenebare 

a/k metalurgiuli qarxnis mTavari inJinrisa da direqtoris movaleobis 
Semsruleblis n. qaSakaSvilis momzadebuli Tavdacvis komitetis gankar
gulebis proeqti metalurgiuli qarxnis mSeneblobis Sesaxeb, sadac i. 
stalinis xelmoweriT sabWoTa kavSiris naxSirebis saxalxo komisars vax
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ru Sevs daevala tyibultyvarCelis naxSirebis maragebis saswrafod dad
gena, maTi dakoqsebis unarianobis da xarisxis Seswavla, proeqtireba da 
Saxtebis mSeneblobis dawyeba, raTa a/k metalurgiuli qarxnis sruli met
alurgiuli ciklis amoqmedebisas koqsqimiuri saamqro uzrunvelyofili 
yofiliyo koqsvadi naxSirebiT, xolo Tboeleqtrocentrali _ axalcixis 
mura naxSirebiT. miuxedavad saxalxo komisris vaxruSevis kategoriuli 
winaaRmdegobisa, i. stalinis davalebiT, mas mouwia axalcixis tyibul
tyvarCelis Saxtebis mSeneblobis ganxorcieleba, risTvisac daarsda 
`saqnaxSiris~ kombinati da tresti `SaxtmSeni~.

koqsvadoba 
qvanaxSirebis Tviseba gaxurebisas 500 °C-mde warmoqmnas gansazRvru

li sisqisa da siblantis plastikuri Secxobadi masad, romelic Semdegi 
ga xu rebiT (10001100 °C-ze) gardaiqmneba myar kristalur koqsad.

koqsvadi naxSirebis koncentratebis garemosgan izolirebul 75 m3 
kamerebSi Secxobisas dakoqsebiT qimiuri produqtebis gamoclis Sedegad 
miRebuli myari, naWrovani, naxSirbadovani sawvavia.

koqsi
myari, Secxobili forovani naxSirbadovani masa. miiReba qvanaxSi ri

sa gan, torfisagan, navTobis narCenebisagan da sxva organuli nivTiere
bebisagan. gamoiyeneba, rogorc sawvavi da aRmdgeni metalurgiaSi, ise rig 
qimiur warmoebebSi, rogorc nedli da mfiltravi masala.

naxSirbadis Semcveloba koqsSi meryeobs 9698 %is sazRvrebSi. k. Tbo
unarianobaa ~7,0 aTas kkal/kg (~29mj).

koqsis Tvisebebi damokidebulia sawyis masalasa da dakoqsvis piro
beb ze. am mxriv ganarCeven ruxnaxSirovan, torfismagvar, qvanaxSirovan, fi
so van, navTobis da sxv. k. tipebs. gamoyenebis sferos mixedviT koqsi kla si
ficirdeba: brZmedis (4060mm naWris zomis), saCamosxmo (>60,0mm naWris zomis), 
eleqtroTermuli warmoebis (1025mm, 1040mm naWris zomis), madnebis aglom
eraciis (<10mm), Saxturi RumlebisTvis da sayofacxovrebo miznebi sa Tvis.

sabrZmede koqsis saSualo kuTri Tbotevadobaa 1,41,5j/g °C, siTbo gam
taroba normaluri temperaturis (25 °C) dros – 0,460,93 vt.m °C, xolo 1000 °C
ze 1,72,0 vt.m °C aqroladebis gamosavali icvleba 0,73,0 % zRvrebSi. sam
rewvelo koqsis masiuri Sedgeniloba Semdegia: 9698 % C, 0,4-1,0 % H2, 0,5-2,0 % N2,  
0,2-1,5 %O2, 0,3-2,0 % S. wvis siTbo (Tbounarianoba) 28 050 – 31 400 kj/kg.

k. reaqciaunarianoba ganisazRvreba CO2-is naxSirbadiT aRdgenis reaq 
ciis siCqariT: C+ CO2 = 2CO3 ± 160,1 kj/mol.

k. granulometruli Sedgeniloba naWrebis zomebis mixedviT Semde gia: 
(>80mm, 6080mm, 4060mm, 2540mm, 1025mm, <10mm).

k. msoflio warmoeba Seadgens ~ 400 mln t/w. daniSnulebisa da saw yisi 
masalebis mixedviT awarmoeben qvanaxSiris, saCamosxmo, navTobis, fisis, 
torfis, briketirebuli formirebuli k.

qvanaxSiris k. warmoebis 80 % gamoiyeneba brZmedebSi. 4060 mm naW
rovanebiT. k. tenianoba unda Seadgendes 23 %, aqroladebi – 0,61 %.

k. airis
dakoqsvis procesSi miRebuli airi, Seicavs 5560 % wyalbads, ~25 % meTans, 

57 % naxSiroJangs da sxva minarevebs, Tbouna ria noba – 400045000kkal/m3 (17
19mj/m3), gamoiyeneba saTbobad da qimiuri pro duq tebis misaReb nedleulad;
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k. torfis
myari produqti, miiReba torfis Termuli daSlis Sede gad. k. msofli

oSi yovelwliurad 0,5 miliardi tonis farglebSi damo ki debulia wliur 
warmoebaze. 1 t Tujis gamodnobas sWirdeba ~350400 kg koqsi.

koqsis ganaceri 
010 mm naWrovanebis koqsis gamosavali Seadgens k. saerTo warmoebis 

ara >3 %s, aseTi fraqciis k. gamoiyeneba saTbob agregatebSi, saqvabeebSi, 
aglo meratis warmoebaSi, sayofacxovrebo miznebiTa da sxva daniS nulebiT.

koqsis saqrobi vagonis rampa
Camqrali koqsis gasacivebeli da saSrobi daxrili moedani mxurval

mtkice Tujis filebiani qvediT. gacivebis Semdeg koqsi r. icleba da 
trans portirebiT miewodeba brZmedis saamqros.

koqsis Rumeli 
teqnologiuri kameruli tipis 75 m3 moculobis agregati qvanaxSiris 

koq sad SecxobisaTvis.

koqsmavali
koqsmavali 25 m3 moculobis 45 % qvedis daxrilobis rkinigzis lian 

dagebze eleqtromavali urikaa. dakoqsebis kameridan gadmotvirTuli ga
varvarebuli koqsis miReba koqsaqrob koSkamde transportirdeba da Camq
rali k. daxril baqanze dayra mimReb xvimeraSi miReba da konveieriT 
transportireba brZmedis saamqromde an vagonebSi CarTva. 

koqssamsxvrevela 
koqsis sxvadasxva fraqciebis misaRebad gavarvarebuli CaquCebiani, 

bur Tuliani, ybebiani da sxvadasxva konstruqciis mqone meqanizmebi eleq
t ruli amZraviT.

koqssaqrobi koSki
specialuri daniSnulebis rkinigzis liandagiani Senoba. gamwovi mow  yo 

bi lobiT, romelSic – koqsmaval vagonSi CatvirTuli gavar vare buli koqsis 
Caqroba didi moculobis teqnikuri wylis Wavlis myi sieri moq medebiT xdeba. 
Tanamedrove koqsqimiur qarxnebSi koqsis Caqroba iner tuli airebis, azotis 
gamoyenebiT xdeba da altais qarxanaSi (ru seTi) ma Ra li xarisxis aseTi koqsi 
miiReba. masSi nacris, gogirdis, wylisa da tenis Semcveloba umniSvneloa.

koqswvrila 
msubuqi da kvebis mrewvelobis sawarmoebSi da komunalursayo fa

cxov  rebo daniSnulebis obieqtebze saTbobad, aglomeratisa da fero Se
nad nobebis miRebisas aRmdgenad gamoiyeneba.

koSki, koSkura
koSkura Rumeli. k. R. magaliTebia brZmedi, bovi da sxv. koSkura am we 

farTod gamoiyeneba metalurgiul da mZime mrewvelobis mraval darg Si.

koSkuri urnali
Wauris pirze agebuli, monoliTuri rkina betonis nageboba, masze am

wevi WurWlebis (gali, skipi) moZraobis uzrunvelsayofad, ganlagebulia 
amwevi manqana, eleqtro da sxva mowyobilobebi.
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koStebi 
rkinis madnis koncentratebis, cecxlgamZle, narevis SemakavSi reb liT 

gansazRvruli formis Sekruli natexebi da gundebia.

koStva 
mtvrismagvari madnis an wvrili fraqciis koncentratis specialuri 

mow yobilobis – mkoStavis daxmarebiT mkvriv gundebad – koStebad dagun
daveba. manqanis ZiriTadi nawilia mbrunavi doli an fila, romlebSic Cai
tvirTeba madnis koncentrati da SemakavSirebeli damatebebi (ix. koS tebi).

koWa sainduqcio 
induqciuri Rumlis xveuli an sxvadasxva daniSnulebis eleqtro xel 

sawyos elementi, romlis daniSnulebaa siTbos gamoyofa, moqmed eleq t ro
wredSi magnituri CamrTvelebiT da gamomrTvelebiT marTva da sxv. 

koWi
xis an liTonis samSeneblo konstruqciuli mzidi elementi – Zeli, 

ro me lic Rebulobs ZiriTad datvirTvas, aseTebia: ortesebri, T-sebri da 
sxv. datvirTvis Sesabamisad SeiZleba iyos gaglinuli masiuri stan dar
tuli zomis an SeduRebiT damzadebuli.

koWi kiduli konsolurkoWovan sistemaSi 
konsolebze dayrdnobili koWi.

koWi mravalmaliani
horizontaluri Zeli, romelic gadebulia mraval sayrdenze.

koWi ortesebrifasonuri
samSeneblo konst ruq  ciis elementi _ naglini liTonis masi uri an 

SeduRebuli Zeli.

koWi Tsebri 
liTonis konstruqciebis erTerTi sabaziso elementi. mzaddeba gli

n viT an SeduRebiT. aqvs sortirebuli liTonis Тs magvari profili. ar 
se bobs rogorc liTonis, ise plastikuri masalisa da sxvadasxva kompo
ziciuri Senadnobis koWi.

kohezia 
ori an meti myari sxeulis atomurmolekuluri da qimiuri urTi erT

qmedebiT miRebuli maRali simtkicis SeWiduloba.

koherentuli gamonayofi
gamonayofi, romelsac ZiriTad fazasTan (matricasTan) koherentuli 

sazR vrebi aqvs.

koherentuloba 
erTi fazis kristaluri gisosis meore fazis kristalur gisosSi 

mdo  re gadasvla. erTi fazis atomuri sibrtyeebi ar wydeba fazaTSoris 
sazR varze, maTi mdovred Sereva grZeldeba meore fazaSi.

krateri 
SeduRebis abazanaSi SeduRebis rkalis wnevisa da liTonis Cajdo mis 

moqmedebiT warmoqmnili Zabrisebri CaRrmaveba.
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kratceramwe anu StabeldamSleli xvetia konveieri 

gamoiyeneba yrili tvirTebis Takaris (Stabelis) daSlisaTvis, momr
g valo (momrgvalebuli) da grZivi nayarebis (sayarebis) ukutranspor ti re
bi saTvis, fxvieri masalebis homogenizaciisa da SerevisaTvis. rekla imers 
iye neben dayrilad Senaxuli fxvieri masalebis uwyveti daRmavali miwo
debisaTvis sawyobis konveierze an gadasatvirT sxva mowyobilobaze. is 
aseve SeiZleba iyos aRWurvili Camwyobi isriT da asrulos universa luri 
manqanis – Takaris (Stabelis) damwyobdamSlelis funqciebi.

kratcereba

xenjisa da araliTonuri nivTierebebis mocilebis mizniT liTon pro
duqciis zedapiris gawmenda.

krekingi

navTobisa da misi fraqciebis gadamuSavebis procesi Ziri Ta dad 
Zravebis sawvavis teqnologiuri saTbobis, aseve qimiuri gadasa mu Sa vebeli 
nedleulis da produqtebis misaRebad; mimdinareobs mZime mo le kulebis 
daSliT. ganarCeven Termuls (xorcieldeba mxolod maRal tempe ra turebze) 
da katalizurs (mimdinareobs erTdroulad maRali tempera tu re bisa da 
katalizatorebis zemoqmedebiT, mag., aluminsilikaturebis).

kriala madnebi

vercxlis, nikelis, rkinis, spilenZis, stibiumisa da tyviis madnebi 
(mi neralebi), romelTa erTerTi diagnostikuri niSania liTonuri brwyin
va, kriali, bzinva.

kriali – ixileT bzinva.

krioliTi

berZnuli warmoSobis Sedgenili (Txzuli) sityvaa, krio – niSnavs 
civs, yinvas, xolo liTosi – qvas. k. aluminis da natriumis ftoris 
(Na3AlF) Sedgenilobis mineralia, gvxvdeba moruxomoTeTro, moyviTalo 
an mowiTalo feriT. k. zogjer uferulia, misi simkvrive 29502970kg/m3ia, 
xolo sisale mineralogiuri skalis mixedviT 2,5 warmoebaSi ZiriTadad 
ga moiyeneba xelovnuri k., romelic miiReba mJavas Tixamiwasa da sodasTan 
Sel  RobiT. k. iyeneben eleqtrolizis gziT Tixamiwisagan aluminis misa
Re bad. garda amisa, k. gamoiyeneba rogorc flusebis, minanqrebisa da kera
mikis Semadgeneli nawili. metalurgiul mrewvelobaSi krioliTi ga moi
yeneba rogorc widawarmomqmneli masala uwyveti Camosxmis dros krista
lizatorSi liTonis sufTa zedapiris miRebisa da TboizolaciisaTvis.

kripi – ixileT cocvadoba.

kriptoli, kriptoluri

23 mm marcvlebis mqone gavarvarebuli xis naxSiri, gamoiyeneba e. w. 
krip tolur RumelSi, rogorc eleqtroZabviT gamaxurebeli elementi. krip
tolur Rumels iyeneben cecxlgamZle masalebis ZiriTadi muSa Tvise bebis 
– cecxlgamZleobisa da Termuli datvirTvis qveS deformaciisadmi didi 
winaaRmdegobis misaRebad.
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kriptoni
berZnuli warmoSobis sityva, niSnavs faruls. saxelwodeba k. ewo da 

miRebis siZnelis gamo. k. warmoadgens perioduli sistemis keTil Sobili 
jgufis elements Kr simboloTi, 36 nomriT 83,80 atomuri masiT da 3,74 kg/m3 
simkvriviT. k. ufero da usuno airia. misi dnobis temperaturaa tdn=157,1 °C, 
duRilisa – tduR=153,21 °C. 1m3 haeri Seicavs ~1 sm3 kriptons. aRmoCenilia 
1898 w. ingliseli mkvlevrebis u. ramzais da m. traversis mier. iReben 
haeridan misi dayofis gziT. gamoiyeneba eleqtrovakuumur teqnikaSi, varva
ris naTurebis warmoebaSi, k. eleqtromuxts gaiSviaTebul milakSi Tan 
axlavs TeTri sikaSkaSe.

kristalebi araorientirebuli 
Txevadi foladis Camosxmisas liTonis boyvis an kristalizatoris 

kedlTan Sexebisas didi gradientis – temperaturuli sxvaobis gamo mim
dinareobs swrafi kristalizacia – gamyareba kristalizatoris da zodis 
qerqSi warmoiqmneba araorientirebuli kristalebis wvrilmarcv lovani 
zona, romelic warmoadgens zodis kristaluri agebulebis I zonas – 
qerqs. am zonis kristalebi gamoirCeva mcire zomebiT minimaluri ara li
To nuri CanarTebiT da araorientirebuli sxvadasxva mimarTulebis kris
talebiT. maTi warmoSobis ZirTadi pirobaa gacivebis maRali siCqare, ris 
gamoc kristalebi ver aswreben orientirebas da sxvadasxva mimar Tu lebis 
RerZebiT myardeba, xasiaTdeba yvelaze maRali meqanikuri TvisebiT.

kristalebi svetisebri
Txevadi liTonis (foladis) boyvSi Camosxmis dros zodis qerqis 

war moqmnis Semdeg boyvis kedlis gaxurebis gamo icvleba siTboga dacema. 
temperaturuli gradientis Secvlis gamo ganviTarebas iwyebs kris talebis 
me2 zona, _ svetisebri kristalebis zona. k.s. romlebic hori zontisagan 
da sxmulis RerZTan araliTonuri CanarTebis gravitaciiT gamowveuli 
Camosxmis mimarTulebiT moZraobis gamo mimarTulia zemoT.

kristalebi wonasworuli centruli 
zodis centralur nawilSi warmoqmnili msxvili TanabarRerZovani 

kristalebi, romlebic qmnis kristalizaciis me3 zonas. am zonis dama xa
siaTebelia kristalebis zrdis SedarebiT dabali siCqare da gajerebu lia 
likvaciuri elementebiT, sulfiduri da sxva araliTonuri Canar Te biT.

kristali
myari sxeuli, sivrceSi periodulad ganlagebuli nawilakebiT – ato 

mebiT, ionebiT da molekulebiT. maTi ganlageba aRiwereba krista lu ri 
gisosiT. k. xasiaTdeba simetriulobiT da TvisebaTa anizotropiiT.

kristalizatori
Txevadi liTonis wyliT sacivebeli, swrafi gamyarebis sqelkedliani 

spilenZis forma. gamoiyeneba metalurgiuli qarxnis, foladsadnob saamq
roebSi foladis uwyveti CamosxmisaTvis. samsxmelo, eleqrowiduri ga dad
nobis warmoebaSi da vakuumuri dnobisas uwyveti CamosxmisaTvis. kris ta
lizatoris konstruqcia ZiriTadad gvxvdeba sworkuTxa – vertikaluri da 
radialuri. kristalizatoris korpusi (tani) warmoadgens Ca mosxmul an 
SenaduR konstruqcias, sayrdeni mowyobilobiT (misabjeni Zelis, sayrdeni 
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gorgolaWebis da sxv. saxiT). masze damagrebulia maRali Tbo gamtarobis 
liTonis (rogorc wesi spilenZis da misi Senadno bebi sa gan) wyalgamacive
beli. kristalizatoris kedlebi wylis gacivebis sis te ma ze mierTebuli 
sqeli spilenZis furclisaganaa damzadebuli. isini uSua  lod kontaqtSia 
kristalizatorSi Casxmul Txevad liTonTan. kris talizatorebi aRWurv
lia saqanao meqanizmiT, Camosxmis procesSi vertika luri svlis moZraobis 
rxevis misaniWeblad, romelic aCqarebs krista li zaciis centrebis warmo
qmnas, jansaRi wvrilmarcvlovani qerqis Seqmnas da xels uwyobs axlad
formirebuli sxmulis gadaadgilebas rol gangebze meoreuli gacivebis 
zonaSi.

kristalizacia 
nivTierebis gansazRvrul temperaturaze, Txevadi mdgomareobidan 

myar kristalur mdgomareobaSi gadasvla mimdinareobs kristaluri cent
re bis warmoqmniT da maTi zrdiT. process Tan sdevs kristalizaciis fa
ru  li siTbos gamoyofa, amitom gacivebisas kristalizaciis dasawyisSi 
ga   ci  vebis siCqare iklebs. liTonebis kristalizacia mimdinareobs mudmiv 
temperaturaze, xolo Senadnobebisa – misi Semcirebis procesSi, romlis 
cvlilebis xasiaTi (droSi) ganisazRvreba fazuri mdgomareobis diagramiT. 
temperaturis intervalSi, kristalizaciis dawyebis da dam Tav rebis tem
peraturebs kristalizaciis temperaturul intervals uwodeben. am inter
valSi Senadnobi rogorc Txevadi, ise myari fazisagan Sedgeba.

kristalebs SeuZliaT Caisaxon homogenuri da heterogenuli meqaniz
miT. homogenuri Casaxva efuZneba Termodinamikur Teorias, romlis Tanax
mad sufTa liToni SeiZleba imyofebodes myar da Txevad wonasworul 
mdgo  mareobaSi mxolod im temperaturaze, romelic Seesabameba Txevadi da 
myari fazis Tavisufali energiebis tolobas. kristalizaciis proce sis 
dawyebisaTvis saWiroa Txevadi nadnobis gadaciveba gansazRvrul si di
demde, rom miviRoT Tavisufali energia da moxdes kristaluri Cana saxis 
warmoqnis muSaobis kompensireba. arsebobs Canasaxis kritikuli si di de 
(0,55,0 nm), romlis miRwevisa da momatebisas Canasaxi Termodi nami kurad 
mdgradia da SeiZleba iyos kristalizaciis centri. kritikuli Canasaxis 
zoma Zlieradaa damokidebuli nadnobis gadacivebaze: gacivebis siC qaris 
momatebisas kritikuli Canasaxis sidide mkveTrad mcirdeba.

Casaxvis homogenuri Teoriis Tanaxmad, kristalizaciis kinetika gani
sazRvreba ori parametriT: kristalizaciis centrebis Casaxvis siCqa riT 
(c. C. s.) da kristalebis zrdis xazovani siCqariT (z. x. s.). gadaci ve bis mo
matebiT orive parametri gadis maqsimalurze, amave dros c. C. s. nak lebi 
gacivebisas aRwevs maqsimalurs, vidre z. x. s. naklebi gada cive bis areSi, 
rac damaxasiaTebelia uwyveti da fasonuri CamosxmisaTvis, c. C. s. tempis 
zrda gadacivebis gazrdiT metia, vidre z. x. s.

kristalizaciis temperaturul intervalSi gacivebis siCqaris xar
jze gacivebis cvlileba gavlenas axdens ara marto zomaze, aramed for
mazec. mcire gadacivebis da zrdis mcire siCqaris dros formirdeba 
srul waxnagovani kristali. zrdis siCqaris momatebisas kristalis swor
waxnagovani forma icvleba da iRebs dendrituls. dendrituli kris ta
lizaciis dros jer izrdeba I rigis dendritis RerZi (Sto), rom lis gan 
garkveuli kuTxiT izrdeba II rigis RerZebi – Stoebi, xolo maTgan III 
rigis da a. S. dendritebi – RerZebi izrdeba atomebis yvelaze mWidro gan
lagebis mimarTulebiT.
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realur pirobebSi, kristalis Casaxva da zrda mimdinareobs hete
rogenuli meqanizmiT. liTonebisa da Senadnobebis nadnobSi yovelTvisaa 
Zneldnobadi liTonuri an araliTonuri CanarTebi. rac metia nadnobSi Ca
nar Tebi, miT metia kristalizaciis Casaxvis axali centrebi da sabo lo od 
miT naklebia marcvlis sidide. CanarTebis Casaxvis procesis efeq tu ro ba 
damokidebulia bevr faqtorze, magram maTgan umTavresia zomurstruqtu
ruli Sesabamisoba, romelic mdgomareobs axali fazis Casaxvis ar sebul 
CanarTze, axali fazisa da CanarTis SeuRlebuli waxnagebi maqsi ma lurad 
unda eTanadebodes erTmaneTs (zomebiT da struqturulad).

kristali monoqromatori
grafitis, kvarcis an sxva nivTierebis kristali, romelic SerCeviT 

areklavs gamosxivebis speqtris viwro ubans (ufro xSirad rentgenul ma
xa  siaTebels). gamoiyeneba liTonebisa da Senadnobebis rentgenostruq tu
ruli analizis aparatebSi.

kristali nemsisebri 
Senadnobis struqturaSi martensitis kristalebi, romlebic realu

rad erTmaneTis paralelurad an gansazRvruli kuTxiT (60120°iT) ganla
gebul firfitebs warmoadgens. gaprialebul sibrtyeSi nemsebis formisaa. 
mikrostruqturis aRwerisas miRebulia terminiT: nemsisebri, wvrilnemsi
sebri, msxvilnemsisebri da a. S.

kristali oreulebiani 
monokristali, romlis struqtura erT an ramdenime oreuls Sei cavs.

kristaliti
araswori, uswormasoworo gare moxazulobis mqone monokristali. k. 

magaliTebi: sxmulis kristalizacis dros warmoqnili dendritebi, liTo
nis marcvlebi da sxv.

kristali Zafisebri
sufTa liTonebis an naerTebis Zafisebri monokritalebi (10 mkze nak 

lebi diametriT), romlebic praqtikulad (faqtobrivad) kristaluri wyo bis 
defeqtebis gareSea da TeoriulTan miaxloebuli simtkiciT xasiaTdeba.

kristalografia 
mecniereba nivTierebis kristaluri mdgomareobisa da TviT kris

talebis bunebis, simetriis Tvisebebis, agebulebis da warmoqmnis Sesaxeb. 
k. erTerT ZiriTad damfuZnebel mecnierul safuZvlebs kristalebis si
met riis Teoria warmoadgens. k. mWidro kavSirSia mineralogiasTan, qimia
sTan da warmoadgens myari sxeulis fizikis erTerT ZiriTad nawils. 
struq   tu ruli k. ikvlevs kristalis atomurmolekulur agebulebas rent
ge nostruqturuli analizis eleqtronografiis, neitronografiis saSua
lebiT, romlebic eyrdnoba kristalSi talRebis difraqciis Teorias. 
gamoiyeneba agreTve, optikuri speqtroskopiis, maT Soris infrawiTeli, 
birT  vuli rezonansis da sxva meTodebi. Seswavlilia 20 aTasze meti niv
Tie  rebis k. struqtura.

kristaluroba
1. nivTierebis (liTonebis) kristaluri Tvisebebisa da agebulebis ga

mov lena;
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2. k. – myife (kristaluri) rRvevis wili, texis brtyeli brWyviala 
ubnebis farTobis Sefardeba rRvevis zedapiris mTlian farTobTan.

kristalqimia 
mecniereba, romelic Seiswavlis kristalebSi molekulebis (ato me

bis) ganlagebasa, maT qimiur kavSirebs, agreTve, kristaluri nivTiere be bis 
fizikuri da qimiuri Tvisebebis damokidebulebas, maT agebulebasTan. k. 
mecnieruli bazaa kristalebis simetriis Teoriis, xolo rentgenstruq
turuli analizi, neitronografia, eleqtronografia da agreTve, radio
speqtros kopuli meTodebi mis eqsperimentul safuZvels warmoadgens.

kristobaliti
kvarcis, 4(SiO2)is maRaltemperaturuli modifikacia bunebaSi iSvia

Ta daa gavrcelebuli. warmoiqmneba tridimitis 1400 °C-ze met temperatu
raze gaxurebisas, mdgradia, tdn.=1715 °C-mde. 1470 °C-ze dabla gacivebi
sas im yo  feba, rogorc metastabiluri faza oridan erT formaSi: maRali 
(β-kristobaliti) kuburi singoniiT. 268 °C-mde gacivebisas gardaiqmneba da
bal k.tad (αkristobaliti). tetragonuri singoniiT. gvxvdeba maRaltempe
ratu rul magmur qanebSi. 

kriteriumi, niSani msgavsebisa
sxvadasxva pirobebSi miRebuli sistemebisa da movlenebis damaxasia

Te beli fizikuri da geometriuli parametrebdan miRebuli uganzomilebo 
Ta nafardoba, romelic sxvadasxva pirobebSi, msgavsi sistemebisaTvis pa ra
metrebis msgavsi movlenebisaTvis uganzomilebo fardobis to lia.

kritikuli diametri
cilindruli formis feTqebadi nivTierebis umciresi diametri, rom

lis drosac SesaZlebelia detonaciis gavrceleba.

kriWa
Tuj da foladsadnobi metalurgiuli agregatis qvedisa da kedlis 

SeuRlebis Siga zedapiridan kedelSi maRali cecxlmedegi masaliT amo ge
bu li xvreli, Txevadi liTonis gamosaSvebad k. gaReba da daketva xe liT an 
specialuri meqanizmebiT warmoebs. Tanamedrove brZmedebs ≥56 aTa si mocu
lobiT aqvT Tujis oTxi kriWa, TiToeuli maTgani dReRameSi gaatarebs 
15002500 t Txevad liTons 13501450 °CiT 4060 wuTis ganmavlo baSi. widis 
gamosaSvebi kriWa rogorc brZmedSi, ise foladsadnob Ru mel Si liTonis 
donis zemoTaa moTavsebuli. qarxanaSi dadgenili wesis Ta naxmad rogorc 
widis, ise Tujis gamoSveba widsazidebis fialebSi da Tujsazidebis cicx
vebSi regularulad xdeba.

krokoiti 
PbCrO4 Sedgenlobis minerali, tyvia – qromis madani.

krokusi
rkinis zeJangi fxvnilis saxiT, romlis abrazivi liTonebisa da Zvir  

fasi qvebis gaprialebisaTvis gamoiyeneba.

krosingi 
gvirabebis urTierTgadamkveTi, sahaero Wavlebis gammijnavi saventi

lacio nageboba. 



458

kudebi
madnebis gamdidrebis narCenebi, ZiriTadad fuWi qanebisgan Sedgeba. 

`WiaTuris manganumis~ gaerTianebis mier aseTi warmoebis narCeni kudebi 
pulpis saxiT inaxeba specialurad gamoyofil mTagorian bunebrivad CaRr 
mavebul sacavebSi.

kuTri wona
qanis myari fazis (mineraluri ConCxis) erTeuli moculobis wona.

kuTxvili 
liTonis Reroze an milze moWrili sworkuTxa xraxni. aseT xrax ne

biT mzaddeba 35 aTas metramde navTobmompovebel satumbsakompresoro da 
samagri milebis boloebis xraxnebi, quroebi da SemaerTebeli nipele bi.

kuTxovana
liTonis konstruqciebis erTerTi sabaziso elementi. sortul dgan

ze glinvisas Run viT mzaddeba. aqvs, sortirebuli liTonis Гs magvari 
profili. arsebobs, ro gorc li    Tonis, ise plastikuri masalis da sxvada
sxva kompoziciuri Se nad nobis.

kuTxuri nakeri
SenaduRi nakeri, romlis ganivi kveTi avsebs orwaxnaga elementebs 

So   ris SesaerTebel kuTxes.

kuTxuri SeerTeba
SeerTeba, romelSic SesaduRebeli elementebi ganlagebulia or ur

Ti erT perpendikularul sibrtyeSi, xolo maTi torsuli zedapirebi war
moqnis orwaxnaga kuTxes. kuTxuri SeerTebis gansakuTrebul saxeobad iTv 
leba pirdgmulad kuTxuri SeerTebebi, romlebSic erTerTi Sesaer Te be  li 
elementis torsuli zedapiri mierTebulia meoris gverdiT zedapir Tan.

kuloni
frangi fizikosis S. kulonis (17361806) pativsacemad erTeulebis 

saerTaSoriso sistemaSi miRebuli eleqtrobis raodenobis, muxtisa da 
gadaadgilebis ganmsazRvreli sidide. 1 k tolia eleqtrobis raodenobisa, 
romelic ganisazRvreba ganiv kveTSi 1 a Zalis denis gavlisas 1 wmis gan
mav lobaSi.

kumulaciuri muxti 
afeTqebis moqmedebis gaZliereba, afeTqebis energiis mocemuli mi mar  

Tulebis koncentrirebiT. miiRweva muxtSi konusuri an sferuli for mis 
Rrmulis meSveobiT.

kumSvadoba
myari, Txevadi da airuli sxeulebis moculobis Semcirebis unari, 

gare wnevis yovelmxrivi moqmedebiT.  

kumSvaSekumSva 
liTonis ganivi kveTis Semcireba misi nimuSis gaglejaze gamoc di sas, 

mTel zedapirze modebuli wnevis moqmedebiT. cecxlgamZle masale bis, na
revis da sxvaTa moculobaSi Semcireba.
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    ΔF = F0  - F1 ,
sadac  ΔF aris SekumSvis (moWimvis) toli liTonnamzadis ganivi kve

Tis farTobis cvalebadoba;
F0  – liTonnamzadis ganivkveTis sawyisi farTobi;
F1  – liTonnamzadis ganivkveTis farTobi deformaciis Semdeg;
sworkuTxovani kveTis mqone nazolis gaglinvisas mokumSvas (moWim

vas) uwodeben nazolis sisqeTa Soris sxvaobas gaglinvamde da gaglinvis 
Semdeg.

    Δh = h0 - h1 ,
sadac Δh sworkuTxa nazolis sisqeTa Soris sxvaoba gaglinvamde da 

gaglinvis Semdeg;
h0   – nazolis sisqe gaglinvamde;
h1   – nazolis sisqe (simaRle) gaglinvis Semdeg;
sxvanairad, nazolis mokumSva (moWimva) tolia glini diametris nam

rav lisa (1- cosδ) sidideze:  Δh = h0- h1 = D (1- cos δ), 
sadac δ Setacebis maq si maluri kuTxea.

k. absoluturi
liTonnakeTobis sisqeTa sxvaoba deformaciamde da deformaciis Semdeg.

k. kritikuli
namzadis SefardebiTi k. diametris mixedviT iribi glinvis procesSi, 

romlis drosac namzadis centris SesamCnevad irRveva. k. k. mniSvneloba, 
Cveulebriv, icvleba 212 % zRvrebSi.

k. SefardebiTi
absoluturi k. Sefardeba namzadis sawyisi an sa bo   loo simaRlisadmi 

(sisqisadmi).

kuniali 
daZvelebadi Senadnobi spilenZis fuZeze. Secavs 420 % Ni da 1-4 % Al-s. 

gamoirCeva maRali meqanikuri drekadi TvisebebiT da koroziamedegobiT.

kuniko
magnituri deformirebadi Senadnobi spilenZis fuZeze. Seicavs 1921 % 

Ni da 2731 % Cos.

kunife 
magnitursali deformirebadi Senadnobi. Seicavs 4060 % Cu, 20-40 % Ni 

da 20 % Fes.

kupelireba
daJangvis xerxiT dnobisas tyviisagan keTilSobili liTonis moci leba.

kupri 
myari saTbobebis mSrali gamoxdisas miRebuli produqti. naxSirebis, 

tor fis, SeSis mSrali gamoxdis dros 500600 °Cze e. w. naxevradkoqsvis 
pro  cesSi warmoiqmneba pirveladi k., romlis SedgenilobaSi naxSirbadis 
gar da Sedis parafini, fenoli, naftalini da sxv. nivTiereba.

kupriti, spilenZovani 
Cu2O Sedgenilobis minerali spilenZis madani – wiTeli an mowi Ta lo

Sa vi feris, sisale mineralogiuri skalis mixedviT, tolia 3,54is, xolo 
simkvrive 58506150 kg/m3ia.
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kuprnikeli 

spilenZisa da nikelis Tanatoli Semcvelobis spilenZnikelis Se nad  

nobi.

kurort `sairmis~ metalurgebis sanatoriumi

wina saukunis 80ian wlebSi metalurgTa dargobrivi profkavSiris 

Tav m  j do maris andro keTilaZis iniciativiT rusTavis metalurgiul qa

rxa nas gadaeca sairmis amortizebuli sanatoriumis Senobis ori kor pu

si.Qqarxnis direqtoris g. qaSakaSvilis iniciativiT Sesrulda rekon st

ruqciis proeqti: sanatoriumis 4sarTulian orive Senobaze 22 sarTu lis 

daSenebiT – pirvel sarTulze gafarToebuli sasadilos Tavze 5 sarTu

lis apartamentebis daSenebiT, liftis montaJiT. sasmeli wylis indivi

dua luri magistraliT da sairmis dakonservebuli saqvabis aRdgeniT, amoq

medebiT gadawyda sanatoriumis yvela nomris sanitaruli kvanZebis cxe li 

da civi wyliT uzrunvelyofa. 

ungreTis metalurgiul qarxana `CepelTan~ gaformebuli xelSekru

lebiT sanatoriumis orive korpusis nomrebSi damontaJda ungruli san teq 

nika da aRiWurva ungruli avejiT. samSeneblosaremonto samuSaoebi Seas 

ru la zestafonis `centrmetalurgremontis~ sammarTvelom ruben CinCa

laZis xelmZRvanelobiT. Mmetalurgebma aamoqmedes sairmis kurortis gam

w mendi nageboba, biologiuri gamwmendiT.

metalurgiuli qarxnis TanamSromlebi Svebulebas atarebdnen sair

meSi 21 dRe mkurnalobiT, kvebiT  – 50 larad da am TanxaSi Sedioda qarx

nis ikarusebis avtobusebiT rusTavidan sairmeSi da ukan, Sin dabruneba. 

pri va tizaciis dros metalurgebma sairmis sanatoriumi dakarges. 

kurCatoviumi 

rusi fizikosis i. kurCatovis (19031960 ww.) pativsacemad wodebuli 

xe  lov nurad miRebuli radioaqtiuri qimiuri elementi, warmoadgens pir

vel e. w. transuranul elements. atomuri nomeri 104, ro  melic periodul 

sistemaSi aqtinoidebis Semdeg aRiniSneba. amJamad miRe  bulia k. izotopebi 

masuri ricxviT 257, 259, 260, 261, maTgan yvelaze xangr   Zliv arsebobs mdgra

di 261Ku (T1/2=70wm). aRmoCenilia q. dubnis birT vuli kvlevis institutSi 1964 

wels.

aSSSi am elements uwodeben `rezerfordiums~.

kuti 

dartymiTi moqmedebis manqanis muSa detali mimarTuli vardnisas 

dart ymis energiis xarjze, asrulebs sasargeblo samuSaos. k. aweva amwe 

meqanizmiT, orTqliT an SekumSuli haeriT xdeba, masa 30 tmdea, gamoi ye

neba mSeneblobis saZirkvelis mosawyobad, boZebis CasarWobad, liTonebis 

Wedvis dros da sxv.

Ksebri nakeri

Ksebri gamoyvaniT Sesrulebuli pirapira nakeri.
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labiluroba

laTinuri warmoSobis sityva, niSnavs araliTonuri CanarTebis, zo
gier Ti qimiuri nivTierebis da naerTis aramdgrad, aramtkice meryev mdgoma
reobas.

laboranti

laTinuri warmoSobis sityva, niSnavs samecniero laboratoriuli, 
eqs pe rimentuli samuSaos Catarebisas, teqnikuri xelmZRvanelis, mecnieris 
Tana Semwes, damxmare muSaks.

laboratoria

mecnieruli kvlevaZiebis CatarebisTvis saWiro aparaturiT, reagente
biT, meqanizmebiT, manqanadanadgarebiT, maRali kvalifikaciis specialiste
biT dakompleqtebuli dawesebuleba, sadac sruldeba saswavlosakontro
lo mecnieruli eqsperimentebisaTvis saWiro masalebis fizikurqimiuri 
da sxva Tvisebebis Seswavla da gansazRvreba. saxalxomeurneobis, mrewve
lobis, soflis meurneobis dargebis yvela msxvil sawarmoSi organizebu
lia centraluri laboratoriebi, romlebic organizebas uweven rogorc 
sakvlevsaZiebo, ise saxelmwifo standartebiT produqciis xarisxis sakon
trolo samuSaoTa ganxorcielebas.

labradoriti

CrdiloeT amerikis naxevarkunZulis saxelwodebis mixedviT – magmuri 
warmoSobis mTis qani, romlis ZiriTadi fuZeminerali – plagioklaz mia. 
l. muqi ruxi feris an Savi kristalebis erTobliobaa, zogjer lurjmom
w vano an yavisferi ieriT. l. SedarebiT, msubuqi mineralia 27002750 kg/m3 
simkvriviT, kargad prialdeba, farTod gamoiyeneba rogorc mdgradi, Zvir
fasi mosapirkeTebeli masala.

lava

1. grZeli gvirabi sawmendi sangreviT, romlis gverdiTi zedapiri (san
grevis xazi) gadaadgildeba samTo samuSaoebis warmoebis Sedegad da aqvs 
ori gamosasvleli;

2. italiuri warmoSobis sityva, niSnavs vulkanidan amofrqveul gamd
nar masas, gamyarebis (gacivebis) Sedegad warmoqmnili myari mTis qani Sei
cavs bazalts da sxva saxis mineralebs.

lavalis saqSeni

ewodeba Svedi inJinris da gamomgoneblis k. lavalis (18451913 ww.) 
pativsacemad. warmoadgens Seviwrovebul da gafarToebul kombinirebul 
saqSens, romlis Seviwrovebul adgilas miiRweva siTxis (airis) nakadis 
bgeriTi, xolo gafarToebul nawilSi – zebgeriTi siCqare.

lava sarTuli

mTliani sistemis saxesxvaobas, romlis drosac sarTulis (iarusis) 
far g lebSi sazididan saventilacio Strekamde moTavsebulia erTi lava.
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lazeri
xilvadi, infrawiTeli da ultraisferi diapazonebis eleqtromagnitu

ri gamosxivebis wyaro, dafuZnebuli optikurkvanturi generatorebis sinaT
lis kvantebis, atomebis da molekulebis iZulebiT gamosxivebaze. abrevia
tura `lazeris~ ganmartebaa “Light Application by Stimulated Emission of Radiation” 
– `sinaTlis gaZliereba iZulebiTi gamosxivebis Sedegad~. l.is Seqmnam, 1960 
wels, ganapiroba fizikasa da teqnikaSi axali mimarTulebis – kvanturi 
eleqtronikis dafuZneba. gamosxivebis aqtiuri nivTierebebis saxiT opti
kuri kvanturi generatorebi iyofa: myartaniani, Txevadi, qimiur reaqciebsa 
da airebze momuSave lazerebad. moqmedebis principis mixedviT ganarCeven: 
im pulsur, impulsurperiodul da uwyvet reJimSi moqmed lazerebs.

gamosxivebis nakadis gansakuTrebulma maRalma simkvrivem (10151016 vt/
sm2) da zRvruli mcire diametris sinaTlis konebSi energiis koncentri
rebam (gamosxivebis talRis sigrZis zomis) SesaZlebeli gaxada nivTiere
bebis gaxurebis da aorTqlebis unikaluri pirobebi. farTo gamoyeneba pova 
mZlavrma (airebze – CO, N2, H2) l.ma liTonebis da araliTonuri masalebis 
damuSavebis procesebSi, SeduRebis da Termuli damuSavebis teqnologia
Si da sxv. maTi daxmarebiT Zlier maRali sizustiT Wrian liTonur 
namzads, milebs, burRaven xvrelebs, amuSaveben nebismieri sisalis masa
lebs: liTonebs da maT Senadnobebs, almasisa da lalis nakeTobebs, aseve 
gamoiye neba: medicinaSi, speqtroskopiaSi, metalurgiasa da sxv.

lazuriti, lilaqva
arabulsparsuli warmoSobis sityva, niSnavs qvas. l. – lamazi lurji 

feris mineralia natriumisa da kalciumis rTuli aluminsilikati, Seicavs 
agreTve gogirdsa da qlors, warmoadgens Zvirfas mosapirkeTebel masalas.

lakmusi
indikatorad gamoyenebuli lurji feris saRebavi nivTiereba, l. ga

JRenTili qaRaldi mJavis moqmedebiT wiTldeba, xolo fuZis moqmedebiT 
– lurjdeba.

lali
qromis zeJangiT wiTlad Seferili korundis saxe (ix. korundi), Zvir

fasi mineralia. gamoiyeneba rogorc teqnikaSi, ise samkaulebisaTvis.

l. bunebrivi
iSviaTad gvxvdeba. mas iyeneben saaTebSi da sxv. zust xel sawyoebSi 

sayrdenebad.

l. xelovnuri
l.x. kristalebs aluminisa da qromis suf Ta oqsidebs 2000 °C-ze Sel

RobiT iReben.

lalis lazeri
optikuri kvanturi generatori, romelSic aqtiur nivTierebad lalis 

sinTezuri kristali gamoiyeneba.

lami
1. mdinareTa kalapotebSi an zRvis pirze daleqili wvrili nawilakebi

sagan Semdgari mTis qanebis naSali, naleqi gamoiyeneba rogorc samSeneb
lo inertuli masala, saCamosxmo teqnologiaSi yalibebisa da kopebis 
dasamzadeblad;
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2. naleqi lami gamoiyeneba orTqlis qvabebis, milgayvanilobebis, sa
le qebis da sxv. mowyobilobebis saizolacio masalad; 

l. nawilakebis zomebi icvleba 0,1dan 1,0 mmmde Tixismagvari 
nawilakebis minareviT. warmoSobis pirobebis mixedviT, ganarCeven mdina
ris, tbebis, zRvis da vulkanurlavur, nacrovan l. 

mineralogiuri Sedgenilobis mixedviT, l. tipebia: kvarculi, mindvris 
Spaturi, qarsovani. bunebriv l. iReben mTis qanebis xelovnuri danawevre
biT, dafqviT. SiO2is Semcvelobis mixedviT, klasifikacia iTvaliswinebs 
gamdidrebuli (≥97,5 %) da kvarcisebri, (9097 %), xolo Tixis Semcvelobis 
mixedviT mWle (2010 %), naxevradqonian (1020 %), qonian (2030 %) da Zlier 
qonian (3050 %); l. marcvlebis zomebis mixedviT maT hyofen wminda 0,4mmmde 
da uxeS – 0,41,0 mmis zRvrebSi.

laminaruli moZraoba
blanti siTxis an airis fenovani, mdgradi moZraoba fenebis erTmaneTSi 

Serevis gareSe. l. moZraoba xdeba im SemTxvevaSi, roca reinoldsis ricxvi 

(Re
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vd
—

 

v ) naklebia Rekr.ze. Tu Re>Rkr., maSin laminaruli moZraoba ga dadis 

turbulentur (qaosur) moZraobaSi.
laminaruli moZraoba praqtikaSi naklebad gvxvdeba. wylis moZraoba 

milgayvanilobaSi, umetes SemTxvevaSi, turbulenturia.

lampasebi
naglinis zedapiris defeqti grZivi Sverilis saxiT, naglinis erT an 

or urTierTsawinaaRmdego mxares. aRniSnuli defeqti gasaglinavi masalis 
glinebSi arazusti miwodebis, kalibris gadavsebis, glinebisa da glinebis 
armaturis araswori gawyobisa da sxva mizezebis Sedegia.

lamsaWeri
sxvadasxva daniSnulebis milgayvanilobasa da arxebSi moqmedi saw

domebi da filtrebi, romelTa ZiriTadi daniSnulebaa wylis, navTobis, 
ai rebis da sxv. energomatareblis gaTavisufleba, gawmenda lamisa da sxv. 
Se tivtivebuli nivTierebebisgan.

lanTani (La)
lanTani 1839 w. aRmoaCina da Seiswavla Svedma mecnierma k. mosande

romma q. stokholmSi. saxelwodeba l. berZnul sityva Lanthaneins ukavSirde
ba, rac damalvas, damaluls niSnavs. 

l. movercxlisfroTeTri liTonia, romelic haerze Jangeulis afs
kiT ifareba da advilad aaldeba. wyalTan reagirebs wyalbadis gamoyofiT.

l. atomuri nomeria 57, atomuri masa – 138,9055. l. birTvuli izomerebis 
CaTvliT izotopebis ricxvia 26, izotopuri masebis diapazoni – 125→149.

lanTanis ZiriTadi izotopebi

nuklidi atomuri masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

138La 137,907105 0,09 1·1011 weli bmr

139La 138,90636 99,91 stabiluria bmr

140La 139,909471 0 40,28 sT niSnuli 



464

lanTanis radiaqtiuri izotopebi
miRebulia 17 radioaqtiuri izotopi, romelTagan eqvsi (6) mZimea da 

dayofis produqtia. ufro xSirad niSnuli atomebis saxiT iyeneben izo
top 140La (40,2sT, β), romelic miiReba deda birTvidan uranis dayofisas an 
lanTanis neitronebiT dasxivebis gziT 139L (n, γ) reaqciis mixedviT. 140La-
is zRvruli gamdidreba ftalocianinur kompleqsze scilardCalmersis 
efeqtiT xdeba. am meTods sxva iSviaT miwaTa liTonebisTvisac iyeneben.

izotops, romelic eleqtronuli watacebis gziT 137Ge-is daSlis 
dros warmoiqmneba, aqvs 6·104 weli daSlis periodi. swrafi protonebis 
ze moqmedebiT eleqtronuli watacebiT Ba, Cs an Sb-is gaxleCisas iSleba 
sxva izotopebis warmoqmniT. 140La-is zRruli dasaSvebi dozaa wyalSi – 0,7 
mkkiuri/ml, haerSi – 3·10-7 mkkiuri/sm3, xolo adamianisaTvis – 5 mkkiuri. 
sam valentiani l. eleqtronuli struqturaa: 4s2 4p6 4d10  5s2  5p6  5d1 6s2 -, L- Kda 
M- garsebi Sevsebulia.

lanTanisa da sxva ToTxmeti lanTanoidis gamorCeuli Tvisebebi
l. danarCen ToTxmet iSviaT miwaTa elements 4f- Sualedur qvegarss 

axali eleqtronebi uvsebs da isini birTvisgan ufro metad daSorebuli 
garsebis eleqtronebiT ekranirebas ganicdis. amis Sedegad gare eleqtronebis 
ricxvi, romlebic gansazRvraven elementebis qimiur Tvisebebs, praqtikulad 
ucvleli rCeba. l. lanTanoidebis ojaxis pirveli wevria, romlebic upi
ratesad samvalentiani elementebia da msgavsi qimiuri Tvisebebi aqvT. es 
garemoeba Zlier arTulebs maT aRmoCenasa da identifikacias. fizikosebs 
asi weli dasWirdaT, rom am ojaxis yvela wevri (Z=5771) aRmoeCinaT. 

lanTanoidebis Tvisebebi ionuri radiusis Semcirebis gamo TandaTano
biT icvleba, amitom ufro mZime lanTanoidebs msubuqi lanTanoidebTan 
Se darebiT gansxvavebuli fizikurqimiuri Tvisebebi aqvT. msubuqi lan
Tanoidebi ceriumis jgufs miekuTvneba, xolo mZime lanTanoidebi – itriu
mis jgufs.

l. da yvela sxva lanTanoidi eleqtrodadebiTi liTonia. maTi ele
qtrodebis eleqtroqimiuri potenciali Me/Me3+ 23ze naklebia. isini advilad 
urTierTqmedeben damJangavebTan da zogierT SemTxvevaSi – wyalTanac. maTi 
Jangeulebis warmoqmnisas didi raodenobis siTbo gamoiyofa. zogierTi maTi 
SenaerTi, rogoricaa: hidroJangebi, fToridebi, oqsalatebi, iodatebi, fos
fatebi, ferocianidebi da 8 – oqsiginolinis kompleqsebi, uxsnadebia. 

lanTanis miRebis efeqturi xerxebi
lanTanoidebis gancalkevebagamoyofis Zveli Sromatevadi meTode

bi (fraqciuli kristalizacia an daleqvebi) amJamad Secvlilia ufro 
swrafi da efeqturi xerxebiT, rogoricaa organul fisebze kompleqswar
momqneli mJavebiT Semdgomi gamorecxva an eqstraqciis ionuri gacvla. 
dayofis dros warmoqmnili iSviaT miwaTa elementebis gancalkevebisaT
vis warmatebiT iyeneben qromatografiul meTods. garda Cveulebrivi sam
valentianobisa, zogierT lanTanoids axasiaTebs 2 da 4valentoba. am 
jgufis elementebs meta loidebisadmi maRali swrafva aqvs da warmoqmnis 
karbidebs, Jangeulebs, boridebsa da sxv. romelTa umravlesoba dnobis 
maRali temperaturi Ta da saucxoo keramikuli Tvisebebi gamoirCeva.

zogierTi lanTanoidi neitronebis watacebis uaRresad didi WriliT, 
α- daSlisadmi aramdgradobiTa da daSlis produqtebSi maRali Semcvelo
biT xasiaTdeba.
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liTonuri lanTanis eleqtroliziT da aRdgeniT miReba
sxva iSviaT miwaTa liTonebis msgavsad, liTonur lanTans gamdnari 

marilebis eleqtroliziT an inertul atmosferoSi fToridis kalciumiT 
aRdgenis gziT iReben. es ukanaskneli meTodi SeiZleba gamoyenebul iqnes 
Eu, Sm da Yb elementebis misaRebad, romlebic orvalentian SenaerTebSi 
gvxdeba. l. kristaldeba heqsagonur sistemaSi atomebis mWidrod ganla
gebuli meseriT, misi simkvrivea 6145 kg/m3 [298 Kze]. cnobilia agreTve l. 
waxnagdacentrebuli kuburi modifikacia (β lanTani). l. ionis radiusia 
(L+3) 1,061Ǻ, 6,3 Kze is zegagamtarobis Tvisebas iZens. 

l. Semcvleloba dedamiwis qerqSi Seadgens 32·10-4 %s, bunebaSi 6,5
jer ufro metia iodTan da 1000jer meti oqrosTan SedarebiT. 

zRvis wyalSi Semcvelobaa: atlantis okeanis zedapirul fenebSi – 
1,8·10-10 %, Rrmul fenebSi – 3,8·10-10 %, wynari okeanis zedapirul fenebSi – 
2,6·10-10 %, Rrmul fenebSi – 6,9·10-10 %. 

lanTanoidebidan dedamiwis qerqSi yvelaze metad gavrcelebulia ce
riumi (2,9·10-3 %,), yvelaze naklebad – evropiumi (2·10-5 %,). 

l. biologiurad mniSvnelovani ar aris. adamianis organizmSi misi 
Semcvelobaa: kunTovan qsovilSi – 0,4·10-7 %, Zvlovan qsovilSi – <0,08·10-4 %, 
sisxlSi Semcvelobisa da toqsikuri dozis Sesaxeb monacemebi ar arse
bobs. letaluri (sasikvdili) dozaa 720 mg (virTxebisTvis).

l. da sxva lanTanoidebs iyeneben optikuri minebis warmoebaSi, meta
lurgiaSi, biologiuri niSnuli kalciumis kontrolis mizniT medicinaSi 
da sxv.

Wedadi lanTanis Tvisebebi
l. Wedadi, wevadi liTonia, dnobis temperaturaa 1194 K (921 °C), xolo 

duRilisa – 3730 K (3457 °C), Tbogamtarobaa 13,5vt/m.K, wrfivi gafarToebis 
temperaturuli koeficienti – 4,9·10-6 K-1.

miuxedavad saxelwodebisa, iSviaT miwaTa liTonebi dedamiwis qerqSi 
sakmaodaa gavrcelebuli, gabneulia qanebSi, mineralebSi da xSirad meo
rexarisxovan izormorful SenaerTebs warmoqmnis. iSviaT miwaTa liTonebi 
aRmoCenilia kalcitebSi, mindvris SpatebSi, apatitebSi, piromorfitebSi, 
uranatebSi, volframatebSi, monacitebsa da cirkonul madnebSi.

lanTanis gamoyeneba mravali dargis sawarmoebSi
l. specialuri, Zneldnobadi Senadnobebis warmoebaSi ganmJangavad, 

gan gogirdmdeblad da liTonis meqanikuri gaumjobesebisTvis iyeneben. 
cno bi lia Semdegi Sedgenilobis Senadnobi: 22-25 % La, 50-55 % Ce, 17-15 % Nd, 
810  % sxv. elementebi.

lanTanoidebs birTvul teqnologiebSi, minisa da keramikul warmoe
baSi, Jangbadmedegi Rumlebis dasamzadeblad, rkaluri mZlavri eleqtro
debis warmoebaSi (fToridebis saxiT) katalizatorebad iyeneben. iSviaT 
miwaTa elementebi oligoelementebs miekuTvneba.

l. ZiriTadi mineralebia monaciti [(Ce, La...)PO4], bastneziti [(Ce, La...) 
(CO3)F]. l. msoflio warmoeba weliwadSi Seadgens 8400 t, misi maragia – 
2,5·106 tona.

lanTanoidebi 
lanTanis msgavsi elementTa jgufi, Sedgeba 14 qimiuri elementis 

ojaxisagan, romelic periodul sistemaSi ganlagebulia lanTanis Sem
deg – 58dan 71mde atomuri nomriT: ceriumi Ce, prazeodimi Pz, neodiumi 
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Nd, promeTiumi Pm, samariumi Sm, evropiumi Eu, gidoliniumi Gd, Terbiumi 
Tb, disproziumi Dy, holmiumi Ho, erbiumi Er, Tuliumi Tm, iterbiumi Yb da 
luteciumi Lu. l. axlos dgas erTmaneTTan qimiurfizikuri Tvisebebisa 
da atomis agebulebis mixedviT. lanTanoidi itriumTan erTad warmoqmnis 
e. w. iSviaT miwaTa elementebis jgufs, romelic bunebaSi ZiriTadad erTad 
gvxvdeba. l. saerTo Semcveloba dedamiwis qerqSi Seadgens – 0,02 %s (masis 
mixedviT). l. warmoqmnis 70mde minerals da gabneulia 200mde mineralis 
SemadgenlobaSi. l. gamoyofa warmoadgens rTul teqnologiur process. 
l. – movercxlisferomoTeTro liTonebia da gamoiyeneba Tujis, foladis 
da sxva Sav da ferad liTonebsa da SenadnobebSi damatebebad, specialuri 
malegirebeli da modificirebis ligaturebis sawarmoeblad. l. farTod 
gamoiyeneba agreTve eleqtronul xelsawyoebSi, lazerul teqnologiaSi, 
xelovnuri Zvirfasi qvebis warmoebaSi, minebis warmoebaSi da sxv.

lapingireba
inglisuri warmoSobis sityva, niSnavs gaprialebas. l. – liTonis 

nake TobaTa zedapiris abraziuli pastis gamoyenebiT manqaniT xexva da da
muSavebaa.

laJvardi spilenZisa
igivea, rac spilenZis lazuriti (ix. lazuriti).

lauegrama
laues meTodiT pirdapiri gadaRebiT miRebuli rentgenograma.

laqianoba kristaluri
liTonebisa da Senadnobebis kristaluri agebulebis defeqti, gamow

veuli elementebis likvaciiT da sxv. teqnologiuri darRvevebiT.

laqi, sandalozi
organul gamxsnelebSi afskwarmomqmneli nivTierebebiT sapoxi xsna

rebi, gamoiyeneba liTonproduqciis da sxv. masalebis damcavi da dekoraci
uli dafarvebisaTvis.

lbeprocesi
Jangbadis konverterSi Txevadi Tujisagan foladis miRebis procesi 

Jangbadis zevidan SeberviT, xolo qvemodan, konverteris qvedSi Casxmuli 
cecx lgamZle airganvladi forebiani sacobis gavliT inertuli airiT (Ar, 
N2, CO2) gaqreva.

ldobprocesi
igivea, rac ldprocesi Jangbadis an argonis qvevidan erTdrouli 

gaq reviT `milimilSi~ – saqSenis daxmarebiT.

ldotbprocesi
gadasamuSavebeli Txevadi Tujidan Jangbadkonverteruli procesiT 

fo ladis miReba JangbadiT zevidan da inertuli airebiT qvevidan erT
drouli ganqreviT. SemuSavebulia firma `kavasaki seitecus~ mier `kobe
seikose~ firmis qarxanaSi q. kanagavaSi (iaponia). am meTodiT iReben sxva
dasxva markis nairgvar foladebs, romlebic Seicavs 0,05-0,08 %Cs da 
≤0,020 % Ps.
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ldprocesi

Jangbadis konverterSi foladis 

miRebis procesi Txevadi Tujis sufTa 

JangbadiT da kiris mtvriT zemodan 

Sebervis xerxiT.

lega Tuji
igivea, rac ruxi Tuji.

legireba
laTinuri warmoSobis sityva, niSnavs SekavSirebas, SeerTebas, gadno

bas. l. Txevad liTonSi malegirebeli elementebis mizan mimarTuli Seta
naa, maTi struqturisa da fizikurqimiur da meqanikuri Tvisebebis gaum
jobesebis miz niT.

l. difuziuri
myari liTonis an Senadnobis zedapiris difuzuri procesebiT male

girebeli ele mentiT gamdidreba;

l. eleqtronaperwkluri
zedapiruli gantkiceba legirebiT, rome lic eleqtroganmuxtvis pro

cesSi malegirebeli elementiT xorcieldeba;

l. ionuri
foladebsa da Senadnobebis zedapirul SreebSi ionebiT bombar

direbisas, atomebis SeRweva liTonproduqciis xarisxobrivi maCveneblebis 
gaumjobesebis mizniT xdeba.

legirebuli foladi
foladi, romelic Cveulebrivi minarevebis (naxSirbadis, siliciumis, 

manganumis, gogirdisa da fosforis) garda Seicavs damatebiT malegire bel, 
specialurad Seyvanil malegirebel elementebs da siliciumsa da manganums 
SedarebiT didi raodenobiT. elementebi gamdnar foladSi SeaqvT feroSe
nadnobebis da ligaturebis saxiT. malegirebeli elementebis jamu ri Sem
cvelobis (raodenobis) mixedviT, ganarCeven sami saxis legirebul fo lads:

1. mciredlegirebuli foladebi – 2,5  %mde malegirebeli element
ebis jamuri SemcvelobiT;

2. saSualodlegirebuli foladebi – 2,510,0  %mde malegirebeli ele
mentebis jamuri SemcvelobiT;

3. maRallegirebuli foladebi – 10,0 %ze meti malegirebeli elemen
tebis SemcvelobiT.

ledeburti
germaneli metalurgis a. ledeburis (18371906 ww.) saxelis mixed

viT uwodeben rkinanaxSirbadis Senadnobebis – Tujebis erTerTi ZiriTad 

ldprocesis sqema

1. ldkonverteri; 2. Jangbadis qSini;

3. Jangbadi; 4. gamomavali airebi;

5. konverteris daxris meqanizmi;

6. samu Sao (jarTis CasatvirTi da Tujis 
Casasxmeli) baqani.
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struqturul Semdgens, romelic warmoadgens austenitisa da cementitis 
ev teqtikur narevs da kristalizacias ganicdis 1147 °C temperturaze qve
moT gaciebisas.

lelingiti
dariSxanis madani, FeAs2 Sedgenilobis minerali.

lenti, lentiani, lenturi
laTinuri warmoSobis sityva, niSnavs naWrovan qsovils, l. – Txel

furclovani naglini viwro zolis saxiT.

l. aglomeraciuli
ix. aglomanqana;

l. civnaglini 
foladis l., romlis sigane 4325 mmis zRvrebSia da sisqe icvleba 

0,05dan 3,60 mmmde, miiReba civad glinvis lentsaglin dga nebze;

l. cxlad glinuli
foladis l., romlis sigane icvleba 20220 mmis zRvrebSi, xolo 

sisqe 1,2dan 5,0 mmmde, iReben Stripsuli sortuli glinvis dganebze cx
lad glinviT.

lenturi konveieri
konveieri, romlis tvirTgadamtan da amavdroulad moZrav organos 

warmoadgens moqnili lenti.

lenturi konveieris temperaturuli dacva
konveieris lentis aalebisgan dacvis mizniT amZravi dolis temperatu

ris kontroli da misi gadametxurebis SemTxvevaSi konveieris avtomaturi 
gaCereba.

lenturjavSniani kabeli
kabeli lenturi tipis liTonis garsacmiT.

lepidoliTi
laTinuri warmoSobis Sedgenili sityva, niSnavs qerclian qvas. qar

sis jgufis minerali, liTiumisa da kaliumis aluminsilikati; Tan axlavs 
rubidiumis da ceziumis narevebi, aqvs movardosfro, iasamnis feri. l. sisale 
mineralogiuri skalis mixedviT, Seadgens 2,53,5s xolo simkvrive 28002900 
kg/m3ia. l. – liTiumis madania, iyeneben agreTve, rubidiumis miRebis wya rod.

lewi (nalewi)
1. Tujis da sxva masalebis namtvrevi, romelsac iyeneben sakazme an 

da ma tebiT teqnologiur masalebad;
2. cecxlgamZle magnezitis, qrommagnezitis, Samotis da sxva agurebis 

lews iyeneben cecxlgamZle masalebis kvlavwarmoebaSi, Samotis aguris 
l. foladsadnob teqnologiaSi gamoiyeneba, rogorc widis gamaTxelebeli 
saSualeba. aseTive mizniT is SeiZleba gamoyenebul iqnes rkalur da in
duqciur eleqtroRumlebSi.

liada
nulovani CarCos koWebze foladis an xis fenilSi datovebuli Rio

bebi (liadebi) badiebis samoZraod, sxvadasxva daniSnulebis milsadenebis 
gasatareblad da sxv.



469

liandagi
normaluri, viwro liandagiT Sedgenili rkinigzis xazi da orlian

dagiani rkinigza.

liandi
ganivi manZili sarkinigzo relsebis Siga zedapirebs Soris.

ligatura
rTuli Sedgenilobis – ori da ufro metkomponentiani Senadnobi, 

romelic gamoiyeneba Txevad liTonSi malegirebeli elementebis Setanis 
mizniT. Sualeduri Senadnobia, ZiriTadad Txevad liTonSi Zlier damJan
gavi, Zneldnobadi danamatebisa da komponentebis Semtani. l. warmoadgens 
Senadnobs, romlis didi nawili Sedgeba ZiriTadi liTonisagan da erTi an 
ramdenime malegirebeli elementisagan, romelTa raodenoba ramdenjerme 
metia, vidre ZiriTad liTonSi. l. gamoiyeneba malegirebeli elemen tebis 
ufro saimedo da swrafi aTvisebisaTvis, vidre maTi sufTa saxiT Seta
nisas. magaliTad, qromi da cirkoniumi aluminis SenadnobSi SeaqvT liga
turiT, am elementebis Zneldnobadobis gamo; fosfori spilenZis Senadnob
Si Se aqvT aseve ligaturiT, misi simsubuqis (aqroladobis) gamo. l. iReben 
masSi Semavali komponentebis SednobiT an madnidan, koncentratebidan da 
oqsidebidan maTi aRdgeniT.

lignosulfonati (Li2O)
sulfaturi meTodiT celulozis warmoebis Tanamdevi gverdiTi pro

duqti. Cveulebrivad, gamoiyeneba saCamosxmo saqmeSi Txevadi narevisTvis 
erTerT yvelaze iaf, xelmisawvdom SemakavSireblad. celulozis sulfa
turi xarSvis dros gamoyenebuli fuZeebis, amoniumis, kalciumis, natriu
mis, kalciumnatriumis gvarobis mixedviT, warmoiqmneba lignosulfonuri 
mJavebis Sesabamisi, ZiriTadad fuZemarilebi.

ligroini
navTobis fraqcia, romlis gamoxda 120240 °C temperaturis intervalSi 

warmoebs. moixmareba laqsaRebavebis warmoebaSi, rogorc gamxsneli. misi 
mZime fraqciebi ki riforminginis meTodiT maRali oqtanobis benzinebis 
mi sa Rebad gamoiyeneba.

liTiumi (Li)
l. rbili, vercxlismagvari TeTri liToni. JangbadTan da wyalTan 

nela reagirebs. l. Svedma fizikosma arfvedsonma 1817 w. q. stokholmSi aR
moaCina. l. saxelwodeba berZnuli sityvidan Lithos momdinareobs, rac qvas 
niSnavs. l. rigiTi nomeria 3, atomuri masa – 6,941. birTvuli izomerebis 
gaT valiswinebiT l. izotopebis ricxvia 5, izotopuri masebis diapazoni 
– 5→9.

liTiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

6Li 6,015121 7,5 stabiluria bmr

7Li 7,016003 92,5 stabiluria bmr
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liTiumis izotopi
l. aqvs mxolod erTi moklevadiani radioizotopi 8Li (0,84wm. β), ro

melic 7Li (n, γ) da 9Li (0,17wm, β), agreTve 9Be (n, p) an 7Li (t, p) reaqciebiT mi
iReba. l. birTvul qimiaSi metad mniSvnelovan rols asrulebs. swrafi 
aCqarebuli protonebiT dasxivebisas reaqcia 7Li+H→24He 17,3 mgev energiis 
γkvantebis gamoyofiT mimdinareobs. am gamosxivebas xSirad fotobirTvuli 
reaqciebis Casatareblad iyeneben. l. birTvis mcire (13 kev) muxti sakma
risia zemoxsenebuli reaqciisaTvis. swored es reaqcia iyo pirveli mag
aliTi birTvebis xelovnuri gardaqmnisa, romelic aCqarebul protonebze 
kokroftma da uolsonma 1932 wels ganaxorcieles. rodesac protonebis 
energia 1,98 mgevze metia, 7Li (p, n) 7Be reaqcia Seuferxeblad mimdinareobs. am 
process aCqarebuli deitronebis zemoqmedebiT Cqari neitronebis misaRebad 
iyeneben. 7Li+D→2α+n+15,1 mgev. am reaqciis mimdinareobisas didi energiis 
gamoiyofa. aRniSnul gardaqmnebs zogierTi tipis TermobirTvul bombSi 
iyeneben. izotopi 8Li, romelic miRebulia meoreuli birTvuli reaqciebiT, 
2 muxtis samiznis birTvebs gardaqmnis Z+3 birTvebad. 6Li izotopisaTvis 
Tburi eleqtronebis watacebis Wrili didia da udris 1000 barns, ris ga
moc mas neitronebis STamnTqmelad iyeneben, ma ga liTad, atomur kosmosur 
xomaldebSi. 6Li(n,α) reaqcia tritiumis misa Rebad gamoiyeneba.

erTvalentiani liTiumis miRebagamoyeneba
tute liTonebis jgufSi l. pirveli adgili ukavia. l. atoms K- 

garsze ori eleqtroni aqvs (1S2), erTi – L garsze (2S2). is Zlieri eleqt
rodadebiTi liTonia, eleqtrodis Li/Li+ potenciali Seadgens 3,024 v., rac 
yvelaze uaryofiTi eleqtroqimiuri potencialia.

l. erTvalentiani elementia, misi hidroJangi Zlieri fuZea, romelic 
srul disocirebas ganicdis.

l. ionis radiusi Zalze mcirea da Seadgens 0,68Ǻs, rac wyalxs
narebSi am ionis Zlieri hidrataciis mizezia. sxva tute liTonebisagan 
gansxvavebiT LiOH gaxurebisas gardaiqmneba. am TvisebiT l. iSviaT miwaTa 
liTonebs hgavs. zogi sxva TvisebiT, magaliTad, karbonatis mcire xsnado
biT, bikarbonatis xsnadobiTa da sxv. l. tutemiwa elementebs hgavs. LiH 
boranebis miRebisTvis iyeneben (ix. B).

l., rogorc liToni, qloridis eleqtroliziTaa miRebuli. kristal
deba kuburwaxnagdacentrebul sistemaSi. misi simkvrivea 534kg/m3 [293 Kze], 
dnobis temperatura – 453 K [180 °C-ze], xolo duRilisa – 1620 K [1347 °Cze].

liTiumi, rogorc Zlieri aRmdgeni
l. Zlieri aRmdgenia, wyalsa da spirtebs Slis wyalbadis gamoyofiT. 

es Tviseba gamoyenebulia zogierTi transuranuli elementis – liTonebis 
misaRebad, romelTa JangbadnaerTebs l. aRadgens.

l. Senadnobebi gamoirCeva simsubuqiTa da SesaniSnavi meqanikuri Tvi
sebebiT. gamoiyeneba teqnikis mraval dargSi, gansakuTrebiT piroteqni
kaSi misi alis lamazi karminuli Seferilobis gamo. l. SenaerTebs or
ganul qi miaSi, medicinaSi (LiAH4) aRmdgenad iyeneben. l. liTonorganuli 
Sena erTebi, stereospecifikuri polimerebis misaRebad, xSirad kataliza
torebad gamoiyeneba.

liTiumis mineralebi
l. Semcveli ZiriTadi mineralebia: spodumeni [LiAISi2O6], lepidoliti 

[KLiAI(F,OH)Si4O10], pentaliti [LiAISi4O10], ambligoniti [LiAI(F,OH)PO4].
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l. msoflio wliuri warmoeba (Li2CO3) saxiT 39000 t/w Seadgens, maragi 
7,3·106 tze metia. 

liTiumis aRmoCena
1817 wels Svedi swavlulis iohan avgust arfvedsonis mier mineral 

pentalitis analizis ramdenjerme gameorebis dros mineralis yvela kom
ponentis jami 96 %s Seadgenda. mecnieri xvdeboda, rom pentalitSi da
narCeni 4 %, aqamde ucnobi elementi iyo. cdas cda mosdevda da bolos 
mizani miRweul iqna – aRmoCenil iqna tute elementi, romelic organul 
SenaerTebSi aRmoCenili Tavisi monaTesave elementebisgan – kaliumisa da 
natriumisgan gansxvavdeboda. axalaRmoCenil elements mecnierma liTiumi 
uwoda, rac, rogorc zemoT aRiniSna, ̀ liTosidan~ momdinareobs da niSnavs 
qvas. sul male arfvedsonma liTiumi sxva mineralebSic aRmoaCina, kerZod, 
karlsbadis mineralur wylebSic.

amJamad safrangeTis cnobil kurort viSis mineraluri wyaroebis 
popularoba maTSi l. SemcvelobiT aixsneba, rac maRal balneologiur 
Tvisebebs ganapirobebs.

liTiumis miReba da Tvisebebi
1818 wels ingliselma mecnierma devim sufTa l. namcecebi pirvelad 

miiRo eleqtrolizis gziT, 1855 wels germanelma qimikosma bunzenma da 
misgan damoukideblad ingliselma fizikosma matisenma gamdnari qlori
dis eleqtroliziT. aRmoCnda, rom l. wyalTan SedarebiT orjer ufro 
msubu qia. am TvisebiT l. liTonebs Soris konkurentgareSea: masTan Se
darebiT alumini 5jer mZimea, rkina – 15jer, tyvia – 20jer, xolo osmi
umi – 40jer.

elementebis sistemis pirveli liToni l. reaqciaunarianobiT, Tavis 
monaTesave elementebs Soris, pirvelobas aravis uTmobs. oTaxis tempera
turis pirobebSic ki gamoirCeva maRali reaqciaunarianobiT. energiulad 
reagirebs haeris azotTan da JangbadTan. Tu l. naWers mWidrod Tavdaxu
rul minis WurWelSi movaTavsebT, liToni WurWelSi arsebul haers `Cay
lapavs~, Seiqmneba vakuumi, romelic ise miawebebs sacobs, rom SiSveli 
xeliT ver moxsniT. Tu natriums navTSi an benzinSi SeinaxavT, es meTodi 
l. ar gamodgeba. is amotivtivdeba zedapirze da daiwveba. amitom Senaxvis 
mizniT l. Reroebi kargad unda daifaros vazeliniT an parafiniT, rac mis 
reaqciul aqtiurobas SezRudavs.

wyalbads l. ufro aqtiurad uerTdeba. mas SeuZlia SeakavSiros 
am airis kolosaluri raodenoba. 1 kg l. hidrids SeuZlia SeakavSiros 
2800 l. wyalbadi. meore msoflio omis dros amerikeli mfrinavebi sarge
blobdnen l. hidridis abebiT, romlebic avariis dros wyalSi moxvedrisas 
momentalurad dneboda da wyalbadiT avsebda maSvel saSualebebs – gasa
ber navebs, Jiletebs, sasignalo burTulebsa da sxv. l. iyeneben agreTve 
wyalqveSa navebSi haeris gasawmendad, saaviacio respiratorebSi da sxv.

liTiumis gamoyeneba Sav da ferad metalurgiaSi
wina saukunis dasawyisidan l. gamoyeneba TandaTanobiT farTovdeboda 

da amJamad mis gareSe warmoudgenelia mravali teqnikurmecnieruli prob
lemis gadaWra. dRes teqnikas ar SeuZlia ar gamoiyenos l. antifriqciuli 
Senadnobebi. cnobilia misi Senadnobebi aluminTan, beriliumTan, spilen
ZTan, TuTiasTan, vercxlTan da sxva elementebTan. l. Senadnobebi gansa
kuTrebiT mniSvnelovani bolo wlebSi gaxda. magniumTan Warbi liTiumis 
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Senadnobi wyalze msubuqia. mecnierma metalurgebma SeimuSaves l. magnium
Tan Senadnobi, romelic haerTan neitraluria da wyalSi ar iZireba.

l. maRali reaqciaunarianoba, dnobis dabali temperatura, mcire 
wona da sxva mravali sasargeblo Tviseba ganapirobebs am elementis far
To gamoyenebas, rogorc Savi, ise feradi liTonebis metalurgiaSi. gan
sakuTrebiT warmatebiT gamoiyeneba degazatorad da ganmJangavad, liTo
nis xarisxze azotis, Jangbadisa da araliTonuri CanarTebis zemoqmedebis 
uvnebelsayofad.

l. meSveobiT mravali Senadnobis struqtura wvrilmarcvlovndeba, 
sagrZnoblad umjobesdeba maTi meqanikuri Tvisebebi. aluminis warmoebisas 
eleqtrolitSi l. damateba zrdis eleqtrolizeris mwarmoeblurobas da 
eleqtroenergiis xarjis SemcirebiT sagrZnoblad aCqarebs process.

akumulatorebis siTxeSi l. hidrooqsidis ramdenime gramis damate
biT misi eqsploataciis vada samjer izrdeba, sagrZnoblad farTovdeba ga
moyenebis temperaturuli diapazoni, +40ºCze akumulatori ar ganimuxteba, 
20ºCze ar iyineba.

liTiumis gamoyeneba mikrobatareebsa da eleqtromobilebSi
iaponiaSi eleqtronuli majis saaTisTvis Seqmnes unikaluri minia

turuli akumulatori. am akumulatoris sisqe, romelSic anodad gamoiye
neba l. Zlier Txeli afski, sul 34 mikronia anu adamianis Tmaze ufro 
Txelia da 2000ze met damuxtvis cikls uZlebs. TiToeuli muxti uzrunve
lyofs saaTis muSaobas 200300 sTis ganmavlobaSi. l. avtomSeneblebi did 
imedebs amyareben. aSSSi Seqmnilia eleqtromobili l. eleqtroelemente
biT, romelsac SeuZlia ganaviTaros 100km/sT siCqare da damuxtvis gareSe 
ramdenime aseuli kilometri gairbinos. 

liTiumi – birTvuli energiis wyaro
gansakuTrebiT aRsaniSnavia l. roli birTvul energetikaSi. mec

nierebma ukve daadgenes, rom l. izotop6is daSlisas neitronebiT, msubu
qi inertuli airis – heliumisa da zemZime wyalbadis – tritiumis ori 
axali atomi warmoiqmneba. maRali temperaturis pirobebSi tritiumisa da 
wyalbadis sxva izotopis – deiteriumis atomebi SeerTdeba da es procesi 
iwvevs kolosaluri raodenobis energiis gamoyofas. l. reaqtorebs ura
nul reaqtorebTan SedarebiT araerTi upiratesoba aqvs: l. gacilebiT 
iafi da xelmisawvdomia, reaqciis dros dayofis radioaqtiuri produqtebi 
ar gamoiyofa, procesis regulireba advilia.

liTiumi saraketo teqnikaSi
bolo wlebSi seriozuli moTxovna gaCnda l. rogorc saraketo saT

bobze. cnobilia, rom raketas, romelmac i. gagarini gaiyvana orbitaze, 
hqonda eqvsi Zrava 20 mln cZ simZlavriT, rac iseTi eleqtrosadguris 
simZlavres, rogoric dneprhesia, 20jer aRemateba. aSSSi gamoqveynebulia 
patentebi myar saraketo saTbobze, romelic 5168 % l. Seicavs.

liTiumis da Zvirfasi liTonebis mopovebis perspeqtiva
l. warmoebisTvis didi perspeqtiva aqvs granitebs. gamoangariSebu

lia, rom granitis pegmatitebis erT kubur kilometrSi l. Semcveloba 
Seadgens 100 aTass tze mets, rac msoflioSi mis wliur warmoebaze bevr
jer ufro metia. l. gverdiT am `sawyobebSi~ – pegmatitebis granitebSi 
`inaxeba~ niobiumis, tantalis, cirkoniumis, Toriumis, uranis, neodiumis, 
ceziumis, ceriumis, prazeodimis da sxv. iSviaTi elementebi.
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mecnierebi gacxovelebiT cdiloben SeimuSaon da warmoebaSi daner
gon am ̀ bunebrivi sawyobebis~ gadamuSavebis teqnikurekonomikurad dasabu
Tebuli meTodebi – xerxebi, romelTa realoba eWvs ar iwvevs.

liTiumiT robert vudis originaluri eqsperimenti
l. Sesaxeb saxaliso istoriis erTerTi SesaniSnavi epizodia cnobi li. 

amerikeli fizikosis robert vudis mier l. Tvisebis gamoyeneba stu dentTa 
saerTo sacxovreblis sasadilos mzareulis mier sauzmis falsifici
rebis gamomJRavnebagamoaSkaraveba iyo. 1891 wels harvardis universitetis 
kursdamTavrebuli vudi q. baltimorSi Cavida, raTa adgilobrivi univer
sitetis qimiuri fakultetis saqmianobas gacnoboda. vudi studentur pan
sionatSi moewyo sacxovreblad da sul male Seityo, rom kafes diasax
lisimzareuli xSirad sauzmes sadilis narCenebisgan bivSteqsis saxiT 
amzadebda, magram, rogor unda daumtkico TaRliTs Cadenili umsgavsoba? 
vudma, romelic yovelTvis gamoirCeoda nebismieri amocanis amoxsnisas, 
ori gi naluri da Tanac martivi gadawyvetilebis povnis unariT, am momen
tSic Cvevas ar uRalata da moZebna TaRliTobis gamoaSkaravebis utyuari 
xerxi: sauzmis dros man TefSze datova ramdenime naWeri xorci da daayara 
liTiumis fxvnili, romelic Tavisi feriTa da gemoTi praqtikulad ar 
gansxvavdeba sufris marilisgan. meore dRes studentebisTvis gamzadebuli 
Semwvari xorcis naWrebi `dawves~ speqtroskopis xvrelis win. l. speqtris 
wiTelma xazma wertili dausva pansionatis mzareulis TaRliTobas. zed
metad ekonomiuri diasaxlisi daiTxoves samsaxuridan, xolo TviT robert 
vudi, Semdeg ukve cnobili mecnieri, kmayofilebiT igonebda epizodebs 
studentur kafeSi damajereblad Catarebuli eqsperimentis Sesaxeb.

liTondamamuSavebeli warmoeba (mrewveloba)
mZime mrewvelobis industria, aerTianebs metalurgiul, energetikul, 

mZime, manqanaTmSeneblobis, samSeneblo da sxv. mravali dargis sawarmoo 
komp leqsebs, sadac Savi da feradi liTonebi da Senadnobebi ZiriTad kons
truq ciul da gadasamuSavebel masalas warmoadgens.

liTondafarva
liTonproduqciis (sxvadasxva saxis: furclis, sortuli naglinis 

mi lebisa da sxv.) nakeTobis zedapiris dafarva difuziuri procesebis ga
mo  yenebiT. liTonuri fxvniliT, polieTilenis da sxv. plastikuri masalis 
fe niT cveTamedegobis, koroziamedegobisa da dekoratiulobis miniWebis 
mizniT.

liTonebi
berZnuli warmomavlobis sityva `μέταλλον~, qarTuli Sesatyvisi `li

Toni~.
l. Savi da feradi, perioduli sistemis qimiuri elementebi, xasiaTde

ba maRali siTbo da eleqtrogamtarobiT, specifikuri liTonuri bzinviT, 
WedadobiT da sxva TvisebiT, rom lebic kristalur gisosSi Tavisuflad 
moZravi eleqtronebis didi ricxviTaa ganpirobebuli. CamoTvlili Tvise
bebiT xasiaTdeba perioduli sistemis daaxloebiT 90 liTonuri elementi 
da mravali liTonuri Senadnobi.

l. klasifikacia xdeba fizikurqimiuri Tvisebebisa da mravali sxva 
niSniT. yvela liToni iyofa or ZiriTad jgufad: Sav liTonebad (maT mie



474

kuTvneba rkina da mis fuZeze Seqmnili Senadnobebi, romelTa xvedriTi 
wili msoflioSi warmoebuli liTonproduqciis 95 % mets Seadgens) da 
ferad liTonebad.

feradi anu ararkinovani l. iyofa Semdeg jgufebad:

l. amorfuli
liToni, ar xasiaTdeba kristaluri agebulebiT;

l. gabneuli
galiumi, indiumi, taliumi;

l. dores
oqros (sxva Zvirfasi liTonebis) Semcveli vercxlis Senadnobi, miiReba 

eleqtrolituri spilenZis miRebis procesSi warmoqmnili Slamis gadnobiT;

l. iSviaTi
am jgufs miekuTvneba gabneuli, iSviaT miwaTa, Zneldnobadi element

ebis didi nawili, radiaqtiuri da zogierTi msubuqi l. (rogoricaa: ber
iliumi, liTiumi, rubidiumi, ceziumi);

l. iSviaT miwaTa
skandiumi, itriumi, lanTani da yvela lanTanoidi;

l. keTilSobili (Zvirfasi)
oqro, vercxli, platina, platinoidebi (ruTeniumi, rodiumi, paladi

umi, osmiumi, iridiumi);

l. msubuqi
alumini, magniumi, titani, beriliumi, liTiumi, natriumi, kaliumi, 

kalciumi, rubidiumi, ceziumi, stronciumi, bariumi;

l. mZime
spilenZi, nikeli, kobalti, tyvia, kala, TuTia, kadmiumi, stibiumi, 

bismuTi, vercxliswyali;

l. radioaqtiuri
teqneciumi, franciumi, radiumi, poloniumi, aqtiniumi, Toriumi, pro

taqtiniumi, urani da yvela transuranuli elementi;

l. Zneldnobadi
volframi, molibdeni, tantali, reniumi, vanadiumi, qromi, cirkoniumi, 

hafniumi.
l. mocemuli klasifikacia pirobiTia. mravali l. erTdroulad Sei

Zleba miekuTvnebodes ramdenime jgufs. mag., Zneldnobadi elementi – reni
umi gabneuli l. tipuri warmomadgenelia, xolo msubuq l. titani miekuT
vneba, agreTve, Zneldnobadi l. jgufs.

Tanamedrove teqnikaSi, mrewvelobis yvela dargSi l. gadamwyvet 
rols asrulebs, l. iyeneben Senadnobebis saxiT, romelTa ricxvma aTi 
aTass gadaaWarba.

bolo wlebSi naxevradgamtarebisa da birTvuli teqnikis ganviTareba
Si gansakuTrebul rols TamaSobs maRali sisufTavis liTonebi (99,9999 % 
elementis SemcvelobiT).

liTonebis anodurmeqanikuri damuSaveba
Savi da feradi liTonebis meqanikuri damuSaveba eleqtrolitSi erT

droulad eleqtrodenis moqmedebiT xorcieldeba.
liTonebis anodurmeqanikuri Wra maRali mwarmoeblurobiT xasiaT

deba, gansakuTrebiT uJangavi, cecxlmedegi, swrafmWreli foladebis damu
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Savebisas. liTonebis Wris anoduri dazgebi gamoirCeva konstruqciuli 
si  martiviT, instruments amzadeben Cveulebrivi foladisgan, romlis gasa
lesad imave anodurmeqanikur meTods iyeneben.

liTonebis grZivi da iribi glinva
liTonebis wneviTi damuSavebis sferoSi Catarebulia kvlevebi li

Tonebis grZivi da iribi glinvis procesebis Seswavlis mimarTulebiT. sa
muSaoebi mimdinareobda rusTavis metalurgiul qarxanasTan mWidro Semo
qmedebiTi kavSirebiT.

Sesrulebulia didi diametris milnamzadebis warmoebis uwyveti pro
cesis kvle va. miRebuli monacemebi amdidreben grZivi glinvis Teorias 
daZabuldeformirebuli mdgomareobisa da energoZalovani parametrebis 
angariSebiT, xolo praqtikuli rekomendaciebi gamoyenebuli iqna mil
namzadsaglinavi dganis „900/750“ rekonstruqciis dros.

daZabuldeformirebuli mdgomareobisa da energoZalovani parame
trebis originaluri kvlevebi Catarda kalibrebis sxvadasxva sistemaSi 
wvrilsortuli profilebis glinvisas. Catarebulia fundamenturi kvle
vebi, romelmac moicva milebis warmoebis sruli teqnologiuri cikli fo
ladsadnob RumelSi foladis dnobaCamosxmidan mza produqciis miReba
mde. amisTvis Seiqmna metalurgiuli warmoebis, rogorc arastacionaluri 
obieqtis, maTematikuri modeli, romelSic Seyvanili iqna samile foladis 
dnobis, Camosxmis da glinvis 35 teqnologiuri parametri. maRali sai
me doobiT dadginda, rom maRalxarisxovani produqciis misaRebad mTeli 
pro ce sis marTva SesaZlebelia 4 ZiriTadi parametris marTvis saSuale
biT. samu Sao warmatebulad Cainerga rusTavis, doneckis da krivoirogis 
metalurgiul qarxnebSi – leonid okleis, aleqsandre nozaZis, robert 
adamiasa da amiran vaSakiZis iniciativiT.

liTonebisa da samTo saqmis instituti
saqarTvelosa mecnierebaTa akademiis akademikosebi ferdinand TavaZe, 

rafiel aglaZe da qimiis mecnierebaTa doqtori profesori Tamaz aglaZe 
mogonebebSi aRniSnaven, rom nikoloz qaSakaSvilis iniciativiT, ruseT
Si nikoloz qaSakaSvilis moRvaweobis dros, misi megobrisa da kolegis 
sabWoTa kavSiris mecnierebaTa akademiis viceprezidentis ivane bardinis 
daxmarebiT, finansuri uzrunvelyofiT axaldaarsebul saqarTvelos mec
nierebaTa akademiis sistemaSi 1945 wels dafuZnda pirveli dargobrivi 
liTonebisa da samTo saqmis instituti, romlis pirvel direqtorad dain
iSna rafiel aglaZe. mogvianebiT metalurgebs gamoeyo samTomeqa nikis in
stituti, romlis pirvel direqtorad dainiSna grigol wulu kiZe da dRes 
es instituti mis saxels Rirseulad atarebs.

1951 wels institutis direqtorad dainiSna teqnikis mecnierebaTa 
doqtori, profesori ferdinand TavaZe, 1956 wels liTonisa da samTo saq
mis instituts gamoeyo araorganuli qimiis da eleqtroqimiis instituti. 
1957 wels wulukiZis saxelobis samTo meqanikis institutis gamoyofis Sem
deg, liTonebis da samTo saqmis instituts ewoda metalurgiis instituti.
fer dinand TavaZis Semdeg, sxvadasxva dros, metalurgiuli institutis di
reqtorad muSaobdnen teqnikis mecnierebaTa doqtori, profesori Tengiz 
sigua, teqnikis mecnierebaTa doqtori, profesori ilia baraTaSvili. i. 
baraTaSvilis Semdeg metalurgiuli institutis direqtoria akademikosi 
giorgi TavaZe. 
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2006 wels instituts metalurgiisa da masalaTamcodneobis insti
tuti ewoda.Mgiorgi TavaZis iniciativiT yazbegis quCaze arsebuli metal
urgiis institutis Senobebisa da teritoriis safasurad mindelis quCaze 
aSenda metalurgiuli da masalaTamcodneobis institutis 4sarTuliani 
Tanamedrove Senoba. institutis arsebobis periodSi 1945 wlidan dRemde 
mecniermuSakebs zestafonisa da rusTavis metalurgiul qarxnebSi inJiner 
metalurgebTan erTad Catarebuli aqvT mravali mecnieruli samuSao, riT
ac instituts saxelmwifo dafinansebis garda, damatebiT mravali milioni 
maneTi Semosavali hqonda.

liTonebis kriali
liTonebis erTerTi diagnostikuri niSania brwyinva, bzinva, elva

reba, romlis simZlavre damokidebulia sinaTlis gardatexis maCvenebelsa 
da liTonis zedapiris damuSavebis xarisxze.

liTonebis SeduRebadoba
liTonis gansakuTrebuli Tvisebaa SeduRebis Sedegad, warmoqmnili 

dauSleli SriT SeerTeba, romelic garantirebulad pasuxobs nakeTobis 
konstruqciis eqsploataciisas dinamikuri da statikuri datvirTviT gan
pirobebul moTxovnebs.

liTonTermia
metalurgiis erTerTi dargi, romelic iyenebs zogierTi elementis 

Jangeulebidan da SenaerTebidan aRdgenis process ufro aqtiuri elemente
bis mier siTbos didi raodenobiT gamoyofiT. liTonuri aRmdgenis rolSi 
farTod gamoiyeneba alumini (ix. aluminTermia). l. miekuTvneba, agreTve, 
aRdgeniTi procesi iseTi araliTonuri elementiT, rogoric siliciumia 
(ix. silikoTermia).

liTonis aferTxva
eleqtrolizis Sedegad kaTodebze daleqili liTonis moSoreba meqa

nikuri an eleqtruli vibraciis meTodiT.

liTonis samagri
manqanebis da meqanizmebis liTonis samagri Semadgeneli elementebis 

kompleqti, romlebic sawmend sangrevSi gamagrebis sasargeblo wiaRiseu
lis amoRebis, gamotanis, Weris marTvis procesebis avtomatizebul kom
pleqsur meqanizacias warmoadgens. masalis da calkeuli tvirTis gadasaa
dgileblad satransporto komunikaciebiT (milsadenebi, Rarebi) airisebri 
garemos energiis gamoye nebis xarjze.

liTonis furclis mogorva
furclovani namzadidan Rru simetriuli detalebis formawarmoqm

nis teqnologiuri procesi. xorcieldeba iaraRiT, romelic samarTul
Si Camagrebuli namzadis centridan misi kidisaken masTan erTad brunviT 
gadaadgildeba.

liTonkeramikuli masalebi
liTonuri fxvnilebis wnexiT da SecxobiT, xelovnurad miRebuli 

kompoziciuri masalebi, xasiaTdeba maRali keramikuli da liTonuri Tvi
sebebiT (ix. kermetebi).
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liTonkonstruqciebis qarxana
rusTavis liTonkonstruqciebis qarxana aSenda a/k metalurgiuli qa

rxnis furcelsaglinavi saamqros produqciis bazaze. didi tvirTamweo
bis xiduri amweebis, koWebis, sawarmoo Senobebis liTonkonstruqciebisa 
da sxva mSeneblobisaTvis. misi pirveli direqtori iyo avTandil kiknaZe. 
qar xanam sruli sawarmoo saxe miiRo da mSenebloba dasrulda inJiner
meqanikosis, mSeneblobis didi organizatoris – vaJa barabaZis direqtorad 
muSaobis dros.

liTonkonstruqciebis qarxanas didi Rvawli miuZRvis rusTavis meta
lurgiuli qarxnis, qalaq rusTavis da Cveni qveynis sawarmoebis mSenebloba
gadaiaraRebis procesSi liTonkonstruqciebis uzrunvelyofaSi. qarxanam 
did warmatebas miaRwia direqtorad anzor doliZis da mTavar inJinrad 
Tamaz zedelaSvilis muSaobis dros.D

damoukidebeli saqarTvelos periodSi sawarmom miiRo axali saxel
wodeba da samarTlebrivi forma Sps „konstruqcia“. qarxanam aiTvisa rki
nigzis 60toniani vagonebisaTvis cisternebis konstruqciis, xidebis, 30me
triani xiduri amweebis savali koWebis, 50010000 m3³ tevadobis verti kaluri 
rezervuarebis, mcire da saSualo hidroeleqtrosadgurebis Se no bebis, fer
mebis, turbinebis, konteinerebis, stadionisa da specialuri daniSnulebis 
anZebis, maRali Zabvis xazis sayrdenebis, koSkura amwis seqciebis, betonis 
yalibebis namzadisTvis da sxva konstruqciebis damzadeba, romelTa warmoe
biTac didi wvlili Seaqvs Cveni qveynis ekonomikis gan mt kicebaSi. sawarmo 
mzad aris Cvens qveyanasa da qveynis gareT mimdinare ne bismieri infrastruq
turuli proeqtis realizaciaSi monawileobisaTvis, Tanamedrove teqnol
ogiebisa da dagrovili sainJinro gamocdilebis Serwymis safuZvelze. 
qarxnis mimdinare sawarmoo simZlavre Seadgens – 20000 tona liTonis 
konstruqcias weliwadSi. yvela am warmatebas war moe  ba aRwevs liTonkon
struqciebis qarxnis gamocdili mTavari inJinris Ta maz zedelaSvilis 
kvalificiuri SromiT. liTonkonstruqciebis qarxnis sawarmoo warmate
bebSi didi Rvawli miuZRvis mis direqtors levan zedelaSvils.

liTonkonstruqciis elementebi
samrewvelo, samoqalaqo mSeneblobis, manqanaTmSeneblobisa da mrewve

lobis sxva dargebSi gamoyenebuli konstruqciebi, damzadebuli sxvadasxva 
saxis liTonproduqciis gamoyenebiT. yvelaze gavrcelebuli saimedo, iafi 
da xelmisawvdomia foladkonstruqciebi. bolo wlebSi farTod iyeneben 
aluminisa da misi Senadnobebisgan damzadebul liTonkonstruqciebs.

liTonkordi
zemtkice moTiTbruli foladis mavTulisgan daxveuli gvarli, iye ne

ben avtosaburavebisa da sxva rezinis nakeTobebis armirebisaTvis.

liTonmzidi
specializebuli avtomobili misabmeliT an unagira gamwevi, romlis 

daniSnuleba grZeli zomis liTonnakeTobaTa transportirebaa. aqvs spe
cialuri mowyobilobiT aRWurvili Ria platforma – liTonnakeTobaTa 
mosa Tavseblad.

liTonmimRebi
brZmedis, bovis da sxv. sadnobi Rumlebis konstruqciuli elementi 

– qura, romelSic mza gamosaSvebi Txevadi liToni grovdeba, gamoSveba 
xdeba periodulad.
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liTonmfrqvevi

Txevadi liTonis sapkuri, romelSic energiis matareblad gamoiyeneba 
SekumSuli haeri an airi. l. gamoiyeneba liTonnakeTTa zedapiris dasafa
rad koroziamedegobisa da dekoratiulobis misaRwevad.

liTonmcodneoba

mecniereba, swavlobs liTonebisa da Senadnobebis Sedgenilobas, age
bulebasa da Tvisebebs Soris kavSirs, agreTve maTi cvlilebebis kanon
zomierebas Termuli, meqanikuri, qimiuri, Termulmeqanikuri da sxv. ze
moqmedebis Sedegad. l. ZiriTad wyvets Teoriul da praqtikul amocanebs 
Senadnobebis optimaluri Tvisebebis Sedgenilobis misaRebad da damuSa ve
bis gansaxorcieleblad.

l. metalurgiuli dargis mecnierebaa liTonebis Sesaxeb. misi Semad
geneli nawilia `metalografia~ (ix. Sesabamisi termini). l. ZiriTadi amo
canaa Senadnobebis SemuSaveba mocemuli Tvisebebis kompleqsiT, struq
turis formirebis kanonzomierebebis dadgena nakeTobebis eqsploataciis 
pirobebis gaTvaliswinebiT wneviT damuSavebis, TermodamuSavebisa da sxva 
meTodebiT, l.Si mTavaria kanonzomierebebis dadgena liTonnakeTobebis 
Tvisebebsa da qimiur Sedgenilobas Soris.

l., rogorc mecniereba, Camoyalibda me19 saukunis Sua wlebSi. l. 
saxelwodeba ki, faqtobrivad, damkvidrda me20 saukunis 30iani wlebidan 
– mecniereba liTonebis Sesaxeb gascda klasikuri metalografiis saz
Rvrebs da sabolood daimkvidra saxelwodeba `liTonmcodneoba~. bolo 
wlebSi l. intensiurad swavlobs sxvadasxva specialuri Sedgenilobis 
Senadnobebs maRali wnevisa da uaryofiTi temperaturis swrafi gacivebis 
pirobebSi.

liTonnakeTi

liTonebisa da Senadnobebis CamosxmiT, glinviT, dawnexiT, tvifrviT 
da sxv. meTodebiT miRebuli sxvadasxva zomis, wonisa da daniSnulebis sa
gnebis erToblivi saxelwodeba.

liTonsaWreli instrumenti (iaraRi)

saWrisebi: burRi, frezi, abraziuli qva, qlibi, dana, qargilebi da sxv. 
warmoadgens liTonis namzadis da araliTonuri masalebis dasamuSavebel 
Sromis iaraRebs, xasiaTdeba gansakuTrebuli formiT, geometriuli zome
biT sisaliT da medegobiT.

liTonsaWreli Carxebi

burbuSelis moxsniT liTonnakeTobebis dasamzadebeli manqanebi, rom
lebic, agreTve, gamoiyeneba araliTonuri masalebis (plastmasebis, xis, 
minis, keramikis da sxv.) dasamuSaveblad. bolo dros farTod gavrcelda 
avtomaturi eleqtronuli programiT marTvis l. C. programuli xraxnsaW
reli da sxva Carxebi farTod gamoiyeneba kuTxvilebis mosaWrelad sanav
Tobo gazmosapovebeli milebis, quroebis damzadebisas.

liTonuri CanarTebi

defeqti, ucxo araliTonuri CanarTis saxiT, romelsac sxeulTan 
aqvs gayofis zedapiri.
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liTonfxvnilebi

liTonebisa da Senadnobebis rTuli, polikristaluri struqturis 

gancalkevebuli nawilakebi, romelTa zomebi da forma farTo zRvrebSi 

(1dan 200 mkmmde) icvleba. l. gamoiyeneba fxvnilTa metalurgiis meTode

biT sxvadasxva liTonnakeTobis dasamzadeblad. l. agreTve, pigmentebad 

iyeneben.

likvacia – qimiuri araerTgvarovneba

Senadnobis qimiuri Sedgenilobis, struqtu
risa da araliTonuri CanarTebis Semcvelobis 
ara erTgvarovneba. is warmoiqmneba foladis zo
dis kris talizaciis dros. foladebis Sedge
nilobaSi lik vaciuri naerTebia yvela elemen
tis UJangeuli, gansakuTrebiT gogirdisa da 
fosforis naerTebi. l. mavne gavlenas axdens 
liTonebisa da Senadnobebis xarisxze, iwvevs 
maTi Tvisebebis araerTgvarovnebas. ganasxvave
ben dendritul da zonur l. Senadnobis mikro
moculobebSi Tavs iCens d. l., xolo z. l. mo
icavs zodis mTel moculobas.

wynar foladebSi elementebis likvaciiT, 
yvela likvaciuri naerTebiT da JangeulebiT ga
jerebas, araerTgvarovan ganawilebas sagrZno
blad amcirebs cecxlgamZle da izoTermuli 
masalebiT daTbunebul zesadgamSi liTonis 
kristalizaciis dros dabaldnadi likvaci
uri naerTebis amotivtiveba da yvelaze bolos 
gamyareba.

likvidusi

laTinuri warmoSobis sityvaa, niSnavs Txe vads, gamdnars. xsnarebisa 

da Senadnobebis wonaswo ruli kristalizaciis dawyebis temperaturaa. 

Senad no bebis mdgomareobis diagramaze l. xazi (wiri) warmoadgens 

kristalizaciis dawyebis temperaturis wer tils qimiur Sedgenilobaze 

damokidebulebiT.

likvacia zodebsa da naglinSi

a. zonuri likva ci is zonebi sifo niT Ca mo sxmuli 

fola dis 8toniani zodis grZiv templetSi.

1 Cajdomis niJara ga jerebuli 1’ da 1’’ likvaciuri 

naerTebiT da JangeulebiT.

b. zonaluri likvacia si  foniT  Camosxmuli fo    ladis 

8to niani zo disgan gag linuli 300510 mmis ganivi kve

Tis blumSi.
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likvidusis xazi
rkinanaxSirbadis mdgomareobis diagramaze Senadnobis kristaliza

ciis dawyebis temperaturis likvidusis wertilebis geometriuli wiria.

likopodiumi
berZnuli sityva, niSnavs ̀ mglis fexs~ – yviTeli fxvnili. gamoiyeneba 

medicinasa da teqnikaSi, xexvis, yalibebisa da sxv. daniSnulebis narevSi. 
l. yalibebis narevis modelis zedapirs nakleb webovans xdis.

lilaqva – ixileT lazuriti.

lilvaki
mcire zomis lilvi.

lilvTaSorisi RreCo
lilvebSorisi gansazRvruli zomis, RreCo (kalibri), romelic lilv

ze cxlad da civad dasxmuli detalebis damagrebis garantiaa (ix. kali
bri).

lilvi
manqanis agregatis, dganis, meqanizmis mbrunavi detali, romlis daniS

nulebaa mbrunavi momentis gadacema da masze damagrebulimoTavsebuli 
Semdgeni nawilebis mdgrad mdgomareobaSi daWera. konstruqciis mixedviT 
ga nar Ceven swor, muxla da sxva saxis l., romlebic kbila borblebis, mrud
mxarabarbaca meqanizmebis Wia gadacemis da Rveduri gadacemis Skivebisa 
da sxv. muSa detalebis sayrden RerZs warmoadgens.

limoniti
berZnuli warmoSobis sityva, niSnavs mols, tenian miwas. ruxi rkinaq

vis mineralogiuri narevi. ZiriTadad Sedgeba rkinis wvrildispersiuli 
hidroJangeulebisgan (Fe2O3·3H2O). l. mkvrivi masebis sisale, mineralogiuri 
skalis mixedviT – 45,5, simkvrive 27004300kg/m3 zRvrebSi icvleba, warmoad
gens ZiriTad myar minerals – rkinis madans, romelic agreTve, saRebavebis 
damzadebis teqnologiaSi, ZiriTadad, Semavseblad gamoiyeneba.

lineiti
Co3S4 Sedgenilobis minerali, kobaltis ZiriTadi madani.

likvidusis ABCD xazi rkinanaxSirbadis mdgomareobis diagramaze
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linza

laTinuri warmoSobis sityva, niSnavs osps. l. warmoadgens sxeuls, 
tal  Rebis gansazRvruli sigrZis intervalSi optikuri SemosazRvruli 
brtye  li, amoburculi an CaRunuli zedapiriT gamosxivebis, gamWvirvale, 
ga dax risa da SeviwroebisaTvis. amasTan l. gavrcelebulia ori saxeobis – 
Semk rebi da gabnevi tipis l. 

l. dasamzadeblad iyeneben optikur an organul (polimetil metakrila
ti) minas. ultraiisferi gamosxivebisTvis iyeneben kvarcis fluoritis, 
liTiumis ftoridis da sxv. l. infrawiTeli gamosxivebis SemTxvevaSi ki 
iyeneben siliciumis, ceziumis oqsidis da sxv. l.s. l. farTod gamoiyeneba 
optikur xelsawyoebSi, medicinasa da sxv.

litri

moculobisa da tevadobis sistemis sazomi erTeuli; udris 
1dm3 (zustad) = 0,001m3; aRiniSneba `l~iT.

lokalizacia

1. liTonebis wneviT damuSavebisas deformaciis keraSi, deforma
ciis xarisxi mniSvnelovnad metia, vidre sxeulis danarCen moculobaSi. 
es dakavSirebulia deformaciis gaZlierebuli ubnebis warmoqmnasa da 
li Tonebis araTanabar deformaciasTan. saboloo angariSiT l. SeiZleba 
li TonnakeTobaTa adreuli rRvevisa da defeqtebis warmoSobis mizezi 
gaxdes;

2. lazeris da eleqtronuli sxivis liTonze lokalizebiT Termuli 
damuSavebis procesi.

longarini

did ganivkveTiani gvirabebis mSeneblobis dros dadgmuli xis droe
biTi samagris grZivi elementi.

lorfini

brZmedis, bovis da sxv. Rumlebis qvedze cecxlgamZle masalebiT 
dagebuli farTobi, romelzec Tavs iyris gamdnari liToni. amogebulia 
naxSir badovani blokebisa an sxva saxis cecxlgamZle masisagan. datkepnis 
me TodiT l. ukidures qveda doneze kedelTan Tujis gamosaSvebi kriWiT 
SeerTebis adgilze cecxlgamZle agurebiTaa amoSenebuli.

lourensiumi (Lr)
l. radioaqtiuri liTonia, romelic bunebaSi ar gvxvdeba. 1961 wels 

q. ber kliSi (kaliforniis Stati, aSS) lourensis saxelobis laboratori
aSi Ta namSromelTa jgufma giorsos xelmZRvanelobiT ganacxada 3 mkg Cf 
(kaliforniumis) boris ionebiT dasxivebis gziT 103e elementis aR mo Ce nis 
Taobaze –

 250-252 11 257
 98Cf +5B →103Lr +xn

 
reaqciis mixedviT.

am liTonis saxeli amerikelma mecnierebma cnobili fizikosis e. lo
u ren sis pativsacemad uwodes.

birTvuli izomerebis gaTvaliswinebiT l. izotopebis ricxvia 8, 
xolo izotopur masaTa diapazoni – 253→260.
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lourensiumis ZiriTadi izotopia:

 nuklidi atomuri masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

260Lr 260,105320 7,50 3 Tve ara

l. izotopi 257Lr – α- gamomsxivebelia 8 wm. am elementis qimiuri iden
tifikacia ver moxerxda. miuxedavad amisa, SeiZleba vivaraudoT, rom Lr 5F 
– qvegarsi 14 eleqtroniT aqvs Sevsebuli, miRebulia sul ramdenime atomi. 
l. kiuridebis bolo elementia.

1966 wels q. dubnis birTvuli kvlevis institutSi g. flerovis labo
ratoriaSi 243Amis 18Ois ionebiT dasxivebisas 243Am (18O, 5n) reaqciiT sinTe
zirebul iqna 256Lr – izotopi, romlis α naxevrad daSlis periodi 40wm iyo.

256Lr daSlisas warmoqmnili α-nawilakebis energia 8,6 mev tolia.
l. bunebaSi ar gvxvdeba, amitom misi Semcveloba dedamiwis qerqsa da 

zRvis wyalSi nulis tolia.

lugvi
naglinis erTerTi saxeoba. l. pirveli momWimavi dganis – blumingis 

an slabingis produqti – blumi an slabi.

lumeni
sinaTlis nakadis erTeuli. lm udris sinaTlis nakads, romelsac 

ga mo asxivebs wertilovani wyaro 1 steradianis toli sivrciTi kuTxiT si
naT lis 1 kandela Zalis dros.

luminescencia
sxeulebis mier sinaTlis arawonasworuli Warbi gamosxiveba, rome

lic maTi (sxeulebis) Tbur gamosxivebaze metia. amasTan, aseTi gamosxive
bis xangrZlivoba Warbobs sinaTlis rxevebis periods. luminescenciuri 
agzne biTi moqmedebis Sewyvetis Semdeg τ xangrZlivoba sinaTlis talRebis 
periodze gacilebiT xangrZlivia (τ ≥ 1014s).

luminoforebi
myari da Txevadi nivTierebebia, romlebsac aqvT luminescirebis 

unari sxvadasxva gvaris amgznebiT, e. i. aqvT gamosxivebis diskretuli 
speqtrebi. ami tom, liTonebi myar da Txevad fazaSi floben uwyvet energe
tikul speqtrs, ar luminescireben; liTonebSi agznebis energia uwyvetad 
gadadis siT boSi. luminescenciis aucilebeli pirobaa agreTve, gamosx
ivebadobis ga dasvlebis albaTobis gadaWarbeba aragmosxivebadobis alba
Tobaze. agznebis tipis mixedviT ganasxvaveben: foto, rentgeno, kaTod, 
eleqtrolumino forebs; qimiuri bunebiT – organul luminoforebs da ara
organul luminoforebs. fosforebs, romlebsac aqvT kristaluri struq
tura, uwodeben kris talofosforebs. luminescentur narevebSi yvelaze 
farTod gamoiye neba kristalofosforebis narevi, erTkomponentiani lumi
noforebi, mag., kal ciumis halofosfati, gaaqtiurebuli Sb da Mn.

lunkeriti
sxvadasxva qimiuri Sedgenilobis fxvnilovani egzoTermuli saizo

lacio narevi, iyeneben foladis zodebis Tavuri nawilis gaxurebisa da 
Tboizolaciis mizniT zodis Cajdomis niJaris sididis Tavur nawilSi 
moTavsebiT, riTac zodis maRal xarisxs uzrunvelyofs. 
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lupa, brinelis
mcire gadidebis monokularuli mikroskopi. okularSi moTavsebu

lia sazomi saxazaviT, romelic brinelis xelsawyoTi sisalis gazomvisas, 
sakv lev liTonSi burTulas Cawnevis Sedegad miRebuli anabeWdis gasazo
mad gamoiyeneba.

lurjmetexoba
foladis plastikurobis Semcireba misi simtkicis erTdrouli gazr

diT, xasiaTdeba 200300 °Cze deformaciis dros lurji feris warmoqmniT.

lusti
franguli sityva niSnavs brwyinvas, bzinvas. l. – Zlier Txeli gamWvir

vale afskia, romelsac afenen Wiqurze misTvis cisartyelasmagvari feris 
misa niWeblad. amzadeben liTonis oqsidebisgan, tutovani silikatebis dam
atebiT. oqrosferi afskis misaRebad iyeneben spilenZisa da vercxlis sul
fidebs da rkinis oqsidebs. wiTeli tonis misaRebad zemoT moyvanil niv
Tierebebs umateben kalis oqsids da murs (Wvartls).

luteciumi (Lu)
l. Zlier sali da Zlier mZime liTonia, miekuTvneba yvelaze iS

viaTi lanTanoidebis jgufs. aRmoCenil iqna 1907 wels frangi qimikosis 
J. urbenis mier iterbiumis nitratis fraqciuli kristalizaciis gziT, 
agreTve C. jeimsis mier damoukideblad niugempSiris universitetSi (aSS). 
l. saxel wodeba ukavSirdeba parizis Zvel saxels – Lutece. misi rigiTi at
omuri nomeria 71, atomuri masa – 174,967.

birTvuli izomerebis gaTvaliswinebiT l. izotopebis ricxvia 41, 
xolo izotopuri masebis diapazoni – 154→182.

luteciumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

175Lu 174,940770 97,41 stabiluria bmr

176Lu 175,942679 2,59 2,2·1010 weliwadi

177Lu 176,943752 0 6,71 dReRame niSnuli

xelovnuri radiaciis gziT miRebulia daaxloebiT 12mde izotopi 
da ramdenime izomeri. 171Lu izomeris naxevrad daSlis periodia 600 dRe 
da iSleba eleqtronuli watacebiT. daaxloebiT 500 dRe naxevrad daSlis 
periodi aqvs izotop 173Lus. orive izotopi (p, n) reaqciiT iterbiumis Sesa
bamisi izotopisgan 177Lu-s (6,71 dRe, β-, γ0,1) 0,72 kev miiReba. 176Lu (n, γ) reaqciis 
gziT. mas radioTerapiaSi iyeneben.

l. eleqtronuli struqturaa: 5s2 5p65d1 6s2, -, L-, M- da N- garsebi Sevse
bulia.

l. qvegarsi 4f mTlianad Sevsebuli aqvs, amitom mxolod samvalenti
ania. qimiuri Tvisebebi iseTive aqvs, rogoric lanTans.

luteciumis Tvisebebi, gavrceleba da gamoyeneba
l. liToni heqsagonur sistemaSi atomebis mWidrod ganlagebuli sa 

xiT kristaldeba. misi simkvrivea 9849 kg/m3, Tbogamtaroba – 16,4 vt/m.K – 
[300 K-ze], wrfivi gafarToebis temperaturuli koeficienti udris 8,12·106K1.
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l. dnobis temperaturaa 1936 K, duRilisa – 3668 K, ionis radiusi to
lia 0,848Å.

l. biologiuri roli ar gaaCnia. is naklebad toqsikuria da avlens 
stimulatoris Tvisebebs. adamianis organizmSi misi Semcvelobis Sesaxeb 
monacemebi ar gvaqvs, SesamCnevi raodenobiT, savaraudod, ar unda iyos.

l. gavrceleba dedamiwis qerqSi Seadgens 0,51·10-4 %s, at lan tis okeanis 
zedapirul fenebSi – 1,4·10-11 %, siRrmul fenebSi – 2,0·10-11 %, wynari okeanis 
zedapirul fenebSi – 0,60·10-11 %, siRrmul fenebSi – 4,1·10-11 %.

l. ZiriTadi mineralebia monaciti [(Ce,La...)PO4] da bastneziti [(Ce,La...)
(CO3)F].

l. msoflio wliuri warmoeba Seadgens 100ts, xolo misi maragi 105tonaa.

luqsi
laTinuri warmoSobis sityva, niSnavs sinaTles. ganaTebis erTeulia 

erTeulebis saerTaSoriso sistemaSi. aRiniSneba `lq~iT.
1 lq tolia 1m2 zedapiris ganaTebulobisa, romelic miiReba am zeda

pirze 1lm sinaTlis nakadis dasxivebiT (ix. lumeni).

lRoba
liTonis, Senadnobebis an sxva nivTierebebis gadnoba, Txevad mdgoma

reobaSi gadasvla. mag., yinulis galRoba (gadnoba), Saqris galRoba, widis, 
liTonis galRoba, narCilis galRoba da sxv.

m

magida 
saglinavi dganebisa da mowyobilobis erTerTi gavrcelebuli damx

mare nawili meqanizmi, romelic sxvadasxva daniSnulebiT gamoiyeneba. mra
va  li saxis magidisagan ZiriTadia:

m. amwe
1. sortuli da furcelsaglinavi samgliniani dganebis damxmare meqa

nizmi, romlis daniSnuleba naglinis saboloo moWimvamde slabis kali
brebis rigidan zeda rigebSi gadacemaa; 2. furclis civad glinvis – agre
gatis damxmare meqanizmi hidravlikuri an pnevmat(ik)uri amZraviT, romlis 
daniSnulebaa gamSlelis an damxvevis RerZis mimarT rulonebis horizon
talur mdgomareobaSi dayeneba;

m. amwemoqanave
m. rolgangiT da mowyobilobiT, romlis daxmarebiT magida daxril 

an horizontalur mdgomareobaSi mohyavT;

m. amweparaleluri
Sesasvleli da gamosasvleli m. saglinavi dganis orive mxridanaa 

ganlagebuli, amasTan, m. orive nawilis moZraoba, sinqronizebuli da iata
kis sibrtyis paraleluria;

m. amwesabruni
furclis cxlad glinvis agregatis xazSi arsebuli mowyobiloba, 

moTavsebuli gadamcemi konveieris ganStoebasTan, daniSnu lebaa rulo
nebis aweva, Semobruneba da konveieris sxva xazze gadacema;
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m. sabruni
blumingis an slabingis mimRebi rolgangis Semdeg ganlagebuli mowy

obiloba, romlis daniSnulebaa glinebSi zodis Tavuri nawiliT miwo
debis mizniT misi 180°iT horizontalur sibrtyeSi Semobruneba;

m. CamtvirTavi
hidravlikur amZraviani meqanizmi, romlis daniSnulebaa jaWviani 

transportioridan rulonis moxsna da misi gamsvlelisaTvis miwodeba, 
amasTan m. C. rulonebis Semgrovebelsa da gamSlels Sorisaa moTavsebuli.

magistraluri transporti
satransporto saSualebaTa da mowyobilobaTa erToblioba, romelic 

ganlagebulia mTavar horizontalur da kapitalur daxril gvirabebSi 
da romlebiTac transportirdeba yvela saxis tvirTi amosaRebi ubnidan 
Wauris mimdebare ezomde, xolo daxrili Wauris arsebobis SemTxvevaSi – 
zedapiramde.

magma 
berZnuli warmoSobis sityva, niSnavs sqel sacxs. m. dedamiwis siR

rmul zonebSi warmoqmnili cecxlovanwiTeli, blanti, silikaturi aire
biT mdidari nadnobebi. upiratesad silikaturi Sedgenilobis gamdnari ce
cxlovani masaa, warmoiqmneba dedamiwis Rrmul zonebSi, dedamiwis qerqSi 
SeWrisas an misi dedamiwis zedapirze amofrqvevisas magmuri mTis qanebis 
warmoSobiT.

magmuri qani 
magmis gacivebiT warmoqmnili qani.

magnali
aluminis Senadnobebi, ZiriTadi komponentia magniumi (113 %), kargad 

duR debian, aqvT plastikuroba da antikoroziuli Tvisebebi. m. iyofa or 
jgufad: 1. saCamosxmo Senadnobebi (413 %Mg); 2. deformirebadi Senadnobebi 
(17 % Mg).

m. gamoiyeneba gemTmSeneblobaSi, raketmSeneblobaSi, sxvadasxva daniS
nulebis moculobiani rezervuarebis dasamzadeblad.

magnezia 
termini warmodgeba mcire aziaSi arsebuli uZvelesi qalaqis saxel

wodebisagan.  m. – magniumis oqsidi (MgO), TeTri msubuqi wonis fxvnili, 
gamoiyeneba me di cinasa da cecxlgamZle masalebis warmoebaSi gamomwvari 
saxiT (ix. magniumi).

magneziti 
1. magniumis karbonati MgCO3, TeTri moyviTalo feris minerali, si

sale mineralogiuri skalis mixedviT Seadgens 3,54,5 B, simkvrive 2900
3100kg/m3ia;

2. kristaluri agebulebis mTis qani, ZiriTadad Sedgeba m. mineral
isgan. gamomwvari (15001650 °C) magneziti gadadis magniumis oqsidSi (MgO) 
da gamoiyeneba rogorc maRali cecxlgamZle masala. gamomwvari magneziti 
foladsadnobi yvela Rumlebis, maT Soris mZlavri eleqtrorkaluri Rum
lebis, qvedis dasaduReblad da Rumlebis gasawyob masalaTa gamomwvar 
dolomitTan erTad. aseTi magneziti inertuli m. saxelwodebas atarebs 
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7001000 °C-ze gamomwvari m. ki atarebs kaustikuri m. saxelwodebas da aqvs 
sxva dasxva nivTierebasTan reaqciebSi Sesvlis unari. m. gamoiyeneba magne
zuri cementis, qimiur, qaRaldisa da sxva warmoebaSi.

magneziumferiti 
Spinelebis jgufis minerali MgFe2O4, SemadgenlobiT, aglomeratebisa 

da widebis Semadgenlobis komponenti (ix. Spinelebi).

magnetizmi 
movlenaTa erToblioba, romlebic dakavSirebulia eleqtrodensa 

da magnitebs Soris da or sxvadasxva magnits Soris urTierTqmedebiT, 
rac magnituri velis arsebobiT xorcieldeba. praqtikulad nebismieri 
nivTiereba magnituri TvisebebiT xasiaTdeba, vinaidan atomebi, protonebi 
da neitronebi magnituri momentis matarebeli nawilakebia. nivTierebaTa 
magnituri Tvisebebi farTod gamoiyeneba eleqtronikaSi, radioteqnikaSi, 
xelsawyoTmowyoblobaSi, gamoTvliT teqnikaSi, geofizikur dazvervaSi 
sasargeblo wiaRiseulebis gamokvlevisas da sxv., gamoiyeneba, agreTve, 
liTonis nakeTobaTa xarisxis kontrolisaTvis (magnituri defeqtoskopia). 
magnitur amTviseblobas aRniSnaven `X~ asoTi. magnituri amTviseblobis 
mixedviT yvela nivTiereba iyofa sam ZiriTad jgufad:

1. rodesac X<0, nivTierebebs uwodeben diamagniturs;
2. rodesac X>0, nivTierebebs uwodeben paramagniturs;
3. rodesac X>1, nivTierebebs uwodeben feromagniturs.

magnetiti 
rkinis erTerTi ZiriTadi madani, magnituri rkinaqva – minerali Fe3O4 

rkinis oqsidis ZiriTadi Semcvelobaa – bunebrivi feriti. rkinis sxva 
oqsidebTan SedarebiT, gamoirCeva rogorc advilmdnadi rkinis madani, is 
ZiriTadad Savi ferisaa, zogjer gvxvdeba molurjo, naxevarliTonuri 
bzinviT, sisale mineralogiuri skalis mixedviT Seadgens 5,5 B, xolo sim
kvrive 48005300kg/m3.

magnetoni 
magnituri momentis erTeuli atomur da birTvul fizikaSi. 
atomuri sistemis magnituri momenti dafuZnebulia eleqtronebis moZ

raobaze:  μB =eh(2mc) = 9,273 ·10-25 j/(kg·wm),
sadac h –plankis mudmivaa, e da m – eleqtronis muxtis da masis abso

luturi mniSvnelobebi, c – sinaTlis siCqare.
birTvul fizikaSi magnituri momentebi izomeba birTvuli magne

tonebis erTeulebSi, romlebic gansxvavdeba μBsgan eleqtronis masis 
SecvliT protonis masiT.

		 	 μB = eh(2mc) = 5,050 ·10-85 j/(kg·wm).

magniko 
magnitursali Senadnobi rkinis fuZeze, romelic Seicavs 24 % Co-s, 

14 % Nis, 8 % Al-s da 3 % Cu-s – gamoirCeva narCeni magnituri induqciis 
maRali maCveneblebiT, maRali koercitiuli ZaliT.

magniti
saxelwodeba warmodgeba mcire aziis ZvelberZnuli qalaqis saxelidan 

(sityvasityviT qvamagneziidan). m. – myari sxeulia, romelic qmnis magnitur 
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vels da aqvs damagnitebis unari. m. dasamzadeblad 
iyeneben magnitur rkinaqvas, romelic amagnitebs 
magnitur masalebs, e. w. mudmiv magnitebs. unari Ses wevs 
miizidos rkina, nikeli da sxv. magnituri Tvisebe biT 
liTonebi. m. (mag., magnituri isari kompasSi) de damiwis 
magnitur velSi ise dadgeba, rom misi po lusebis 
SemaerTebelis xazi mimarTuli iqneba me ridianis 
gaswvriv. amasTan m. CrdiloeTisaken mimarTul isars 
uwodeben CrdiloeTi polusis mxares, xolo mis 
sawinaaRmdegod mimarTuls – samxreT poluss.

teqnikaSi farTo gamoyeneba poves eleqtromag
nitebma, romlebSic damagniteba warmoiqmneba ele
qtrodenis gavliT.

magniti mudmivi
gansazRvruli formis damagnitebuli sxeuli, damzadebuli magnitur

sali masalisagan. gamoiyeneba teqnikaSi magnituri velis mudmiv wyarod.

magnitometri 
nivTierebaTa magnituri velisa da Tvisebebis gamzomi xelsawyo. m. 

saSua lebiT zomaven magnituri velis daZabulobas, mimarTulebas da gra
dients. amasTan, daZabulobis gamzom xelsawyos uwodeben erstedmetrs, 
mimarTulebis gamzoms – indikators, xolo gradientis gamzoms – gradient
metrs. ukanaskneli gansazRvravs magnituri velis daZabulobis namats 
moce muli mimarTulebiT.

magnitostriqcia 
magnituri velis mimarTulebiT (Δl/l) damagnitebis Sedegad sxeulis 

grZivi zomebisa da formis Secvla. m. misi fardobiTi wagrZelebiT gan
isazRvreba. m. mniSvnelovania mxolod feromagnituri masalebisTvis. m. 
ukumovlenas uwodeben magnitdrekadobas. m. magnitdrekadobis efeqtze gar
damqmnelebis muSaobis principia dafuZnebuli.

magnitostriqciuli gardamqmneli
cvladi denis eleqtruli energiis gardamqmneli ultrabgeriT meqa

nikur rxevebad. gamoiyeneba ultrabgerebis gamomsxiveblad da mimRebad, 
sxva dasxva konstruqciebisa da nagebobebis vibraciebis gasazomad, aseve 
ra dioteqnikur mowyobilobebSi mfiltrav da mastabilizebel erTeulad.

magnitostriqciuli vibratori
magnitostriqciuli gardamqmneli gamoiyeneba rogorc ultrabgeriTi 

rxevebis generatori an maTi mimRebi. magnitostriqciis pirdapiri da uku
efeq tis wyalobiT, magnitostriqciuli vibratori flobs Seqcevadobas, 
e. i. erTi da igive magnitostriqciuli vibratori SeiZleba gamoyenebul 
iqnes rogorc generatori da rogorc mimRebi.

magnituri anomalia 
magnituri velis daZabulobis veqtorebis normaluri mniSvnelo

bebidan gadaxra dedamiwis zedapiris mocemul regionSi. masTan msgavsi 
gadaxra vrceldeba teritoriaze, romelic mniSvnelovnad aRemateba magni
turi anomaliis teritorias da SeuZlia daikavos mravali aTasi kvadratu
li kilometri. m.a. iyeneben Zliermagnituri sasargeblo wiaRiseulebis 
ga mokvlevisa da Seswavlisas.

eleqtromagniti



488

magnituri gardamqmneli
mowyobiloba, romelic magnitostriqciis movlenis safuZvelze eleq

tromagnitur energias gardaqmnis meqanikurSi an piriqiT.

magniturimpulsuri SeduReba
wneviT SeduRebis saxeoba, romelic mZlavri magnituri velis im

pulsebiT xorcieldeba.

magnituri Zala 
m. sxeulis magnituri Tvisebebis maxasiaTebeli, pirobiTad gamoisaxe

ba TiToeul polusSi magnituri muxtis sididis namravliT polusebSoris 
manZilze.

m. mgrexi
grexis deformaciis gamomwvevi Zaluri faqtori, gamoisa xeba Zalis 

namravliT manZilze, sigrZeze (ix. momenti Zalisa). m. m. moqmedebis Se degad 
konstruqciebis elementebis ganiv WrilebSi warmoiqmneba mxebi Zab vebi;

m. Wrilis (kveTis) winaRobisa
sxeulis ganivi kveTis geometriuli ma xasiaTebeli, romelic tolia 

inerciis momentis fardobisa Wrilis RerZidan uSores wertilamde arse
bul manZilTan;

m. Zalisa
meqanikuri sidide, axasiaTebs gare Zalis moqmedebas sxe ulze (an sxe

ulTa sistemaze), gansazRvravs sxeulis brunviTi moZraobis cvalebadobas, 
erTeulebis saerTaSoriso sistemaSi ganisazRvreba erTe uliT (n. m.).

magniturrbili masalebi 
feromagnituri masalebi, romlebic magnitdebian SedarebiT sust mag

nitur velSi aseulobamde Akg daZabulobiT da mcire koercitiuli ZaliT 
xasiaTdeba. m. masalebs miekuTvneba Senadnobebi rkinanikelis fuZeze (per
maloi), rkinakobaltis fuZeze (permendiuri) da Sereuli feritebi (mag., 
nikelis da TuTiis feritebis SenaerTebi). m. m. miekuTvneba eleqtroteqniku
ri foladebi, Senadnobebi rkinis fuZeze 0,36 % siliciumisa da 0,10,3 % 
man ga numis SemcvelobiT. isini gamoiyeneba eleqtromanqanebis, transforma
torebis da sxv. xelsawyoebis warmoebaSi. m. m. miekuTvneba agreTve Termo
magnituri da magnitostriqciuli masalebi.

magnitursali masalebi 
magnitursali, feromagnituri masalebi, romlebic magnitdeba da 

jerdeba SedarebiT Zlier magnitur velSi aTeulobamde k/m daZabulobiT. 
m. m. gamoirCeva koercitiuli Zalis maRali mniSvnelobiT da narCeni mag
nituri induqciiT. gamoiyeneba sakontrolo sazom xelsawyoebSi, mikro
Zravebis warmoebaSi da sxv. m. m. Fe-Al-Ni, Co aradeformirebadi Senadnobebi 
Fe-Co-Mo, Fe-Co-V, Pt-Co feritebi (deformirebadi Senadnobebi).

magniumi (Mg)
m. movercxlisfromoTeTro, SedarebiT rbili msubuqi liTonia. mas 

iReben MgCl2is eleqtroliziT, haerze iwveba da reaqciaSi Sedis cxel 
wyal Tan. misi, rogorc elementis, Tavisebureba daamtkica 1755 w. edinbur
gelma (Sotlandia) mecnierma blekma, xolo pirvelad gamohyo h. devim 1808 
wels. 
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me18 saukunis bolos q. epsomis midamoebSi erTerTma ingliselma 
alqimikosma `filosofiuri qvis~ Zebnis procesSi miwidan amonadeni wylis 
aorTqlebisas TeTri msubuqi fxvnili miiRo. zustad aseTive fxvnilis mi
Reba im mineralis gavarvarebiT iyo miRebuli, romelic ipoves ZvelberZ
nul qalaq magnesiis midamoebSi. maTi msgavsebis gamo, epsomis marils 
TeTri magneziis saxeli ewoda, romlis sruli qimiuri analiziT h. devim 
miiRo elementi, romelsac Magnesiumi uwoda. 

m. maRali qimiuri TvisebebiTa da agresiulobiT gamoirCeva. is elemen
tebis umravlesobas Jangbadsa da qlorids advilad arTmevs, advilad ixs
neba zRvis wyalSi, magram zogierTi mJavas, sodis, mwvave tutis, benzinis, 
navTis, mineraluri zeTebis moqmedebisadmi sakmaod mdgradia. 

m. atomuri nomeria 12, atomuri masa – 24,305. 
birTvuli izomerebis CaTvliT m. izotopebis ricxvia 12, xolo izo

topuri masebis diapazoni – 20→31.
m. warmoqmnis heqsagonuri prizmis formis kristalebs. am liTonis 

atomis radiusia 1,68Å, dnobis temperatura – 922 K (649 °C), xolo duRilisa 
– 1363 K (1090 °C). simkvrivea 1738 kg/m3, mSral haerze ar iJangeba, magram te
nian atmosferoSi zedapirul daJangvas ganicdis. m. Tbogamtaroba tolia 
156 vt/m.K, wrfivi gafarToebis temperaturuli koeficientia 26,1·10-6 K-1. m. 
biologiuri roli mniSvnelovania sicocxlis nebismieri formisTvis. ada
mianis organizmSi misi Semcvelobaa: kunTovan qsovilSi – 9·10-2 %, Zvlovan 
qsovilSi – 718·102 %, sisxlSi – 37,87 mg/l. yoveldRiurad sakvebTan erTad 
adamiani iRebs – 250380 mg. aratoqsikuria, Semcveloba saSualo wonis 
(70kg) adamianis organizmSi – 20 gia. 

magniumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

24Mg 23,985042 78,99 stabiluria

25Mg 24,985837 10,0 stabiluria bmr

26Mg 25,982593 12,01 stabiluria

28Mg* 27,983876 0 21,0 sT. niSnuli

 ZiriTadi* izotopebis garda, cnobilia xuTi radioaqtiuri elementi, 
maT ricxvSia 23Mg (12,9 wm. β+, γ), 27Mg (9,5 wm. β, γ) da 23Mg (21,0 wm. β, γ). ukanask
neli niSnuli atomebis saxiT gamoiyeneba. is mZime elementebis gaxleCis 
dros an magniumisa da aluminis daCqarebuli α-nawilakebiT dasxivebiT mi
iReba. Cveulebriv, am izotopis miRebisas liTiumis da m. marilebis narevs 
neitronebiT asxiveben.

m. eleqtronuli struqturaa: 1s2 2s2 2p6 3s2.
m. II  jgufis orvalentiani liTonia, magram cnobilia mosazreba Mg+ 

gardamavali formis arsebobis Sesaxeb. is magniumis jgufis pirveli ele
mentia, romelSic Sedis Zn, Cd, Fe, Co, Cu, da Mn. m. xasiaTdeba izomeruli 
martivi sulfatebis (MeSO4·7H2O) warmoqmniT. m. warmoqmnis SenaerTebs, ker
Zod, griniaris reaqtivs RMgX (sadac X – halogenia), romelic mraval 
or ganul sinTezSi gamoiyeneba. m. naklebad xsnad marilebs miekuTvneba: 

* yvelaze didi xangrZlivobis radioaqtiuri izotopi.
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hid rozeJangi, fToridi, karbonati, oqsalati da agreTve m. da aluminis 
fos fati. Mg2+ ionis radiusi tolia 0,72Å.

magniumis gavrceleba da mopoveba
m. dedamiwis qerqSi sakmaod gavrcelebuli elementia. am mxriv merve 

ad gilzea da Seadgens 2,3 %s. zRvis wyalSi – 0,12 %, Sedis 200ze meti mine
ralis SedgenilobaSi, maTgan yvelaze mniSvnelovani raodenobiTaa dolo
mitSi [MgCO3·CaCO3], magnezitSi [MgCO3], karnalitSi [KCl·MgCl2·6H2O], zRvis 
wyalSi – kizeritSi [MgSO4·H2O]. msoflioSi m. wliuri warmoebaa 325 000t., 
maragi madnis saxiT Seadgens >2·1010 t., zRvis wyalSi – >1·1024. gamoTvlilia, 
rom zRvis wylis 1m3 daaxloebiT 4kg m. Semcvelobaa. Cveni welTaRricxvis 
dawyebidan kacobriobam 60 miliard wamze cota meti icxovra. im droidan 
rom daewyoT zRvis wylidan m. amoReba, amJamad TiToeul wamSi erT mln. 
tze meti iqneboda amoRebuli. meore msoflio omis dros, rodesac sagr Z
noblad gaizarda zRvis wylidan m. warmoeba, mxolod 80 000 ts iReb d nen 
we liwadSi.

magniumis gamoyeneba Tujisa da foladis warmoebaSi
m. gansakuTrebuli gamoyeneba pova Tujis modificirebis, gangogirde

bis saqmeSi, foladebis inertuli airebiTa da widawarmomqmneli reagente
biT zemodan da qvemodan gaqrevisas. m. TujSi an foladSi gamoiyeneba spe
cialuri mowyobilobebi, e. w. `zarebi~, romelTa CaZirva nadnobSi – cicx
vSi xdeba liTonis gamoSvebamde da bevr sirTulesTanaa dakavSirebuli. am 
procesis originaluri meTodi SemuSavda da warmoebaSi dainerga rusTavis 
metalurgiuli qarxnis brZmedisa da martenis saamqroebSi, Tujis gaqreva 
magniumiT cicxvis Ziridan ganxorcielda.

magniumis gamoyeneba mrewvelobaSi 
m. mrewvelobis yvela dargSi gamoyenebis ubralo CamonaTvalic ki 

aseulobiT gverds daikavebda, amitom mxolod misi metalurgiul teqnolo
giebSi gamoyenebiT SemovifarglebiT. farTodaa gavrcelebuli m. Senadno
bebi aluminTan, TuTiasTan da manganumTan. am SenadnobebSi TuTia da alu
mini zrdis simtkices, magniumi ki amsubuqebs da amaRlebs antikoroziul 
Tvisebebs. magniumiani Senadnobebi aluminis SenadnobebTan SedarebiT 20
30 %iT, xolo Tujisa da foladis SenadnobebTan – 5075 %iT msubuqia. 

m. SenadnobebiT dainteresdnen aviamSeneblebi, raketmSeneblebi da 
av tomSeneblebi. poligrafiuli, radioteqnikuri, optikuri xelsawyoebis 
war moeba, liTonis zedapiruli dafarvebi warmoudgenelia m. Senadnobebis 
gareSe.

magniumis metalurgiul procesebSi gamoyenebis Tanamedrove meTodebi
zemoxsenebuli teqnologiiT Tujis gangogirdeba moZvelebulia. am

Jamad Tanamedrove qarxnebSi Mgis fxvnili da sxva reagentebi SehyavT 
Tujisa da foladis saCamosxmo cicxvebSi zemodan wyliT sacivebeli spe
cialuri qSinebiT. am teqnologiis mecnierulad srulyofisa da danergvi
saTvis amerikuli firma `remakorisa~ da germanuli `alma metis~ mier 
samecniero sawarmoo kompaniaa Seqmnili. isini yovelwliurad konferen
ciebze ixilaven Tujebis, foladebis gangogirdebisa da Rumelgare da
muSavebis, agreTve did propagandas da daxmarebas uweven msurvelebs. 

rusTavis metalurgiul qarxanaSi dainerga gangogirdeba jer Mg-is 
fxvniliT cicxvebSi specialuri milakebiT qvemodan SeberviT, Semdeg ki 
fo ladsadnob saamqroSi aTvisebuli iqna liTonis gaqreva, rafinireba 
iner   tuli airiT, azotiTa da widawarmomqmneli reagentebiT, maT Soris 
MgiT foladis saCamosxmo cicxvis Siberis xvrelidan. aRniSnuli meTodi, 
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garda rusTavis metalurgiuli qarxnisa, dainerga magnitogorskis, vol
gogradis, lipeckis (ruseTi), krivoirogis, dnepropetrovskisa da sxva 
meta lurgiul qarxnebSi, risTvisac aRniSnuli gamogonebis avtorebma 1988 
wels saqarTvelos saxelmwifo premia daimsaxures. stus profesori da am 
wignis erTerTi avtori guram qaSakaSvili or weliwadSi erTxel monawi
leobs amerikelebisa da evropelebis erTobliv konferenciebSi, romlebic 
Tujebisa da foladebis cicxvebSi inertuli airebiT, MgiT da sxva rea
gentebiT liTonebis gaqrevis sakiTxebs exeba.

magniumis gamoyeneba samxedro da sayofacxovrebo daniSnulebiT
m. Tvisebas, TvalismomWreli aalebiT dawvas, farTod iyeneben samx

edro saqmeSi – gamanaTebeli sasignalo raketebis damzadebaSi. es Tviseba 
bolo wlebamde gamoiyeneboda fotografiaSi, rac amJamad Zlierma ele
qtronulma naTurebma Secvales.

m. Sedis qlorofilis SedgenilobaSi, romelic STanTqavs mzis ener
gias da misi meSveobiT naxSirorJangsa da wyals rTul organul naerTebad 
(SaqarSi – saxameblad) gardaqmnis, rac adamianisa da cxovelebis kvebis
Tvis aucilebelia. organuli nivTierebebis warmoqmnas, e. w. fotosinTezs, 
Tan sdevs mcenareTa foTlebidan Jangbadis gamoyofa. qlorofilis gareSe 
ar iqneboda sicocxle, TviT qlorofili warmoudgenelia m. gareSe. mis 
SedgenilobaSi 2 % magniumia. m. raodenoba mxolod mcenareTa qlorofil
Si daaxloebiT 100 mlrd tonas Seadgens. mcenareTa garda, m. praqtikulad 
yvela cocxali organizmi Seicavs.

magniumis gamoyeneba medicinaSi
m. farTod iyeneben medicinaSi. m. sulfats, anu gogirdmJava magnezias 

iyeneben e. w. inglisur marilSi – saimedo gamxsnelad. m. gansakuTrebiT ux
vadaa xilSi (gargarSi, atamSi, yvavilovan kombostoSi da a. S.). ingliseli 
eqimebi urCeven avadmyofebs yoveldRiurad miiRon 34 banani, raTa miiRon 
dReRamurad saWiro doza, rac m. 0,30,5 grams Seadgens. ungreTSi eqimebis 
mier Catarebulma eqsperimentebma aCvena, rom organizmSi m. nakleboba in
farqtis albaTobas zrdis.

m. kidev erTi farTo gamoyenebis are – organuli qimiaa.
m. fxvnilis saxiT iyeneben iseTi mniSvnelovani nivTierebebisTvis 

tenis mosacileblad, rogoricaa spirti da anilini. didia agreTve al
kilmagniumhalogenebis (griniaris reaqtivis) magniumorganuli SenaerTebis 
mniSvneloba, romelTa SedegnilobaSi halogenebi (qlori, bromi an iodi) 
Sedis. ramdenad mniSvnelovania am SenaerTebis roli, SeiZleba vimsjeloT 
imis mixedviT, rom jer kidev 1912 wels, am organuli SenaerTebis sinTezis 
SemuSavebisaTvis frang qimikos griniars nobelis premia mieniWa.

magniumis gamoyeneba galaqtikaSi
m. Senadnobebi Sedioda mTvareze gamoyenebuli saburRi avtomatis zo

gi erT detalSi da mTvaris sinjis asaReb mowyobilobaSi. am Senadnobeb ma ga
mocda jer Cveulebriv pirobebSi – oTaxis temperaturaze gaiara, xolo Sem
deg – Rrma vakuumSi da mTvaris maRal da dabal imitirebul tem   peraturaze, 
sadac dRis `xvati~ +120 °C-s aRwevs, xolo RamiT ki 120 °C-mde mcirdeba. am 
gamocdebma warmatebiT Caiara da magniumis SenadnobebiT aR Wurvilma ro
botma mTvaris zedapiridan aRebuli sinjebi dedamiwaze Camoitana.

magniumis Senadnobebi 
saCamosxmo da deformirebadi Senadnobebi aluminis, TuTiis, manganumis, 

cirkoniumis, liTiumisa da sxva iSviaT miwaTa elementebis SemcvelobiT. m.S. 
warmoadgens msubuq konstruqciul masalebs, romelTa simkvrive 13602000kg/
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m3 zRvrebSia, e. i. 4jer ufro msubuqia foladis nakeTobebTan Sedare biT. 
gamoirCeva konstruqciuli simtkiciT da koroziamedegobiT rogorc mdi
naris, ise zRvis wyalSi eqsploataciis pirobebSi kargad muSavdeba.

magniumiani koqsi
koqsi gaJRenTili magniumiT, gamoiyeneba Tujis desulfuraciisaTvis.

magniumiT modificirebuli Tuji
saqarTvelos mecnierebaTa akademiis metalurgiis institutis direq

toris akademikos ferdinand TavaZis (19121989 ww.) da t.m.d. profesor jon
do barbaqaZis (19292007 ww.) iniciativiT rusTavis metalurgiul qarxanaSi 
pirvelad dainerga boyvebis Camosxma – saCamosxmo Tujis nacvlad magnium
iT modificirebuli gadasamuSavebeli TujiT, rac naxSirbadis firfito
van struqturas sferosmagvar struqturul saxes aZlevs, misi meqanikuri 
Tvisebebis mkveTri gazrdiT. aRniSnuli warmatebuli sawarmoosamecniero 
kvlevebis safuZvelze,  rusTavis metalurgiul qarxanaSi, brZmedis saa
mqroSi miRebuli gadasamuSavebeli TujiT savse cicxvis magniumiT mik
rolegireba samsxmelo saamqroSi xor
cieldeboda da iq xdeboda boyvebisa 
da saCamosxmo mowyobilobis Camosxma.

aRniSnuli progresuli teqnolo
giis danergviT boyvebis, zesadga
mebis, centraluri saCamosxmo arxebis, 
qveSebis medegoba ramdenjerme gaiz
arda da 1 tona foladze maTi xarji 
18 kgdan Semcirda 10 kgmde fuladi 
saxsrebis didi ekonomiiT. akademikos 
Fferdinand TavaZes aseve didi Rvawli 
miuZRvis metalurgiisa da liTonmcod
neobis samecnierokvleviTi institutis 
mkvlevarmecnierTa, aseve metalurgTa 
erovnuli kadrebis momzadebaSi, aRzr
dasa da dasaqmebaSi.

metalurgiis institutSi SemuSavda kompoziciuri sajavSne da sa
konstruqcio masalebis miRebis teqnologia borisa da titanis naerTTa 
erToblivi sinTeziT. miRebulia rTuli Semadgenlobis keramikuli masa
lebi, romlebic gamoirCeva maRali plastikuri TvisebebiT, bzarmedegobiT, 
sisaliT. es axali keramikuli sajav Sne masala `ToriT~ gamzadebulma 
jav Sanblokebma warmatebiT gaiara tes tireba germaniaSi, safrangeTsa da 
aSSSi. SemuSavebuli teqnologiiT ssstc `delta~Si gamzadda nimuSebi,  
romelTa prezentacia da gamocda warmatebiT Catarda da gamoyeneba pova 
sajariso nawilebSi. metalurgiis institutis TanamSromlebs: k. lekiS
vils (xelmZRvaneli),  g. TavaZes, o. oqroscvariZes,  d. saxvaZes da a. xvada
gians 1998 w. qveynis Tavdacvisunarianobis gamtkicebis saqmeSi Setanili 
wvlilisaTvis mieniWaT saqarTvelos saxelmwifo premia.

maghemiti
minerals axasiaTebs hematitis qimiuri Sedgeniloba, xolo kristalu

ri gisosi aqvs magnetitis. amitom m. maRali magnituri SeRwevadobis una
riT xasiaTdeba.

boyvebi: mSvidi (1) da
mduRara (2) foladebisTvis
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madanTermuli Rumlebi
feroSenadnobebis warmoebaSi farTod gamoiyeneba madanTermuli 

(madanaRmdgeni) Rumlebi, romlebic muSaoben uwyveti procesebiT. aseT 
RumlebSi atareben karboTermul aRdgenas maRalnaxSirbadiani feroSenad
nobebis miRebiT: feroqromis, feromanganumis da sxv. Tanamedrove madanTer
muli Rumlebis simZlavre aRwevs 100 mvts, 20 aT. t/w mwarmoeblurobiT. 
mad nebis silikoTermuli aRdgenisaTvis gamoiyeneba sarafinirebeli Rum
lebi, romlebic konstruqciulad analogiuria rkaluri foladsadnobi 
pe rio duli procesebis Rumlebisa (kazmis sruli gamodnobiT da Camosx
miT). aseT agregatebSi iReben mcirenaxSirbadian feroSenadnobebs, mag., fe
roqroms <0,06 %C-iT, mcire naxSirbadian, saSualo naxSirbadian feroman
ganums da liTonur manganums.

ferad metalurgiaSi Co da Niis Stainis miRebisaTvis madanTermuli 
Rumlebi gamoiyeneba, xolo Tiis warmoebaSi mdidari Tiwidis miRebisaTvis.

madani 
sparsuli warmoSobis sityva, niSnavs wiaRiseuls. madani masivSi mo

Tavsebuli margi wiaRiseulia, romelic liTons an sxva qimiur nivTierebas 
im raodenobiT Seicavs, romlis damuSaveba xelsayrelia.

m. mineraluri warmonaqmni liTonebis da sasargeblo mineralebis 
iseTi SemcvelobiT, romelic uzrunvelyofs maTi gamoyofis da amoRebis 
eko nomikur mizanSewonilobas. mrewvelobaSi da, kerZod, metalurgiuli 
qarx nis liTonsadnobi saamqroebis uzrunvelsayofad samTo kombinatebi 
moipoveben da gadaamuSaveben mravali saxis m.

m. aglomeraciuli rkinis
rkinis madani, romlis naWrebis zomebi aranaklebi 1012 mmia da gamoi

yeneba aglomeratis dasamzadeblad;

m. besemeris
rkinis m., romelic gamoiyeneba besemeruli Tujis misa Rebad da 

gamoirCeva gogirdisa da fosforis dabali SemcvelobiT;

m. brZmedis (rkinis)
rkinis madani, romelic gamoiyeneba Tujis gamosadnobad;

m. garecxili
rkinis an sxva liTonis m., romelmac gaiara gamdid rebis stadia da 

gaiwminda fuWi qanebisagan flotaciuri meTodiT;

m. gogirdovani
m., romelic Seicavs liTonebs maTi sulfidebis saxiT;

m. daJanguli
sulfiduri mineralebis daJangvis Sedegad warmoSobili m.;

m. karbonatuli rkinis
rkinis m., romlis ZiriTadi mineralia side riti; 

m. kompleqsuri
ramdenime liTonuri elementis Semcveli m., romelTa miReba gamodno

biT warmoebs;

m. kompleqsuri rkinis
rkinis m., romelic, garda rkinisa, Seicavs kidev ramdenime elements, 

romelTa miReba gamodnobiT xdeba;
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m. magnetitis
rkinis madani, romlis ZiriTadi mineralia magnetitebi Fe3O4;

m. manganumis (Savi qva)
m., romlis ZiriTadi mineralebia: magnatebi, pirolizitebi, hausmaniti 

da sxv. gamoirCeva WiaTurisa da nikopolis sabadoebis wiaRiseuli – oqsi
duri da karbonatuli madnebiT, manganumis maRali Semcvelobisaa CineTis, 
afrikis, indoeTis da sxva qveynebis sabadoebi;

m. mdidari
m., romelic gamoirCeva misaRebi liTonis maRali Semcve lobiT (kon

centraciiT);

m. mravalliToniani (polimetaluri)
kompleqsuri m., romelic ZiriTadad Sedgeba feradi liTonebis sul

fidebisagan;

m. rkina vanadiumis
rkinis kompleqsuri m., Seicavs vanadiums iseTi raodenobiT, roca 

misi gadamuSaveba da miReba ekonomikurad gamarTlebulia. aseT vanadiumi
ani madnebiTaa uzrunvelyofili uralSi `niJni tagilis~ metalurgiuli 
qarxana;

m. rkinamanganumis
rkinis kompleqsuri manganumis Semcveli m.;
m. rkinis
m., romelic Seicavs rkinas oqsidebisa da karbonatebis sa xiT, iseTi 

raodenobiT da iseTi SenaerTebis saxiT, romelTa gadamuSaveba ekonomiku
rad mizanSewonilia;

m. rkinis advildnobadi 
rkinis madnebidan yvelaze advildnobadia magnetiti (Fe3O4). rusTavis 

me talurgiuli qarxnis brZmedebi muSaobdnen azerbaijanis daSqesanis saba
doebis magnetitiT;

m. Raribi
m., mosapovebeli elementis dabali SemcvelobiT. amJamad m. 40 %ze 

naklebi rkinis SemcvelobiT Rarib rkinis madnebad iTvleba;

m. wiTeli
rkinaqva – Fe2O3 (ix. hematitis m.);

m. hematitis
rkinis madani, romlis mineralia hematiti – wiTeli rkinaqva (Fe2O3) 

saxiT. rkinis raodenobaa 5560 %. magnitur madanTan Sedare biT naklebi 
simkvriviT xasiaTdeba. gogirdsa da fosfors Seicavs mcire raodenobiT. 
aseTi madnebis sabadoebSi yvelaze didi maragebia braziliaSi. msoflioSi 
meore adgilzea ukrainis krivoirogis sabado.

madanmzidi 
satvirTo gemi nayari madnis did manZilze transportirebisTvis. 

Tanamedrove m. wyalwyva 500,0 aTas ts da mets aRwevs. iaponeli metalur
gebi aseT gemebs xmaroben aglosabrZmede saamqroebis madnis ezod da 
bra  ziliidan aseTi gemebiT ezidebian rkinis madans, romelTa moZraobis 
gra fiki damokidebulia brZmedebis Tvis ganmavlobaSi gamodnobili Tujis 
raodenobaze.
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madanmomzadeba 
madnebis gamodnobisaTvis saWiro mosamzadebeli operaciebis erTo

blioba, romelTagan ZiriTadia: gamdidreba, naWrovanebis mixedviT klasi
ficireba, briketireba, aglomeratis Secxoba, misi damsxvreva da gacxril
va. m. saboloo teqnologiuri gadamuSavebisaTvis unda akmayofilebdes 
dadgenil moTxovnebs da ekonomikurad unda iyos momgebiani.

madanmJavuri dafarva (safari)
eleqtruli SenaduRi danafari, romlis widawarmomqmnel fuZes Sead

gens rkinisa da manganumis madnebi, aseve kaJmiwa. galxobili liTonis airu
li dacva xorcieldeba eleqtrodis gaxurebisa da dnobisas danafaris 
organuli Semdgenebis da karbonatebis daSlis Sedegad. gamdnari liToni 
ganiJangeba feromanganumiT. feromanganumis urTierTqmedeba JangeulebTan 
iZleva damatebiT siTbos, rac damatebiT axurebs da aTxevadebs saSemduRe
blo abazanas.

madansadnobi 
metalurgiuli agregati, romelSic xdeba raime madnidan sxvadasxva 

liTonebis gamodnoba. mag, brZmedi, vaterJaketuri Rumeli Tujisa da fe
radi liTonebis gamosadnobad da sxv.

madnis gamowva 
dafquli madnisa da mazuTis Sereuli masis, maRal temperaturaze 

gamowviT mbrunav dolur an kamerul RumlebSi mimdinare aRdgeniTi pro
cesi.

madnis gaRaribeba 
mongreul madanSi margi komponentis Semcireba (xarisxis gauareseba).

madnis ezo 
metalurgiuli qarxnis saaglomeracio da brZmedis saamqroebSi 

specialurad mowyobili teritoria, gankuTvnili madnebis, maTi koncen
tratebisa da flusebis sawyobad. m. e. aRWurvilia vagonamyiravebliT, rki
nigzebiT da samadnegreiferuli bajbaja amwiT. madnebis, koncentratebisa 
da flusebis gantvirTvas calkeul wyobilebad (Stabelebad) gvarobisa 
da markebis mixedviT asawyobeben. jarTisa da fxvieri sakazme masalebis 
sawyobebi aqvT foladsadnob saamqroebs, romlebic aRWurvilia masalebis 
Sesanaxi ormoebiT, xvimerebiT, magnituri da greifuruli amweebiT. sakazme 
ezos moculoba da aRWurviloba damokidebulia foladsadnobi saamqros 
mwarmoeblurobaze.

madnis masa 
mopovebuli madnis raodenobrivi gansazRvreba. 

mavaleblis zemoqmedeba 
fizikuri sidide, romelic garedan Seiyvaneba sistemaSi da gansaz

Rvravs marTuli sidideebis cvlilebis wess da davalebas aZlevs avtoma
turi marTvis sistemas.

mavTuli 
didi sigrZis da mcire diametris mqone mrgvali formis liTonnake

Toba an naxevarfabrikati, romlis diametri ar aRemateba 10 mms. Tavisi 
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formis, zomis, daniSnulebisa da gvarobis mixedviT, gamoiyeneba mravali 
saxis m, romelTagan ZiriTadia:

m. armaturuli
3dan 10 mmmde diametris mqone m., romelic gamoiye neba rkinabetonis 

konstruqciebis armirebisaTvis;

m. bagiris
foladis bagirebis dasamzadebeli mavTuli, diametriT 0,2 mmdan 5,00 

mmmde;

m. bimetaluri
m., ori sxvadasxva liTonis an Senadnobisagan mWidrod SeerTebuli 

fenebisagan damzadebuli nakeTi;

m. gansakuTrebiT wvrili feradi liTonebis
0,030,09 mm diametriT;

m. eleqtrodis
saSemduReblo eleqtrodebis dasamzadeblad gamoye nebuli m.;

m. eleqtrodis
eleqtroSeduRebisa da gadaduRebisaTvis gamoyenebuli mavTuli. 

gapoxili gansazRvruli Sedgenilobis fxvnilovani masaliT, romlis 
daniSnulebaa SenaduR nakerSi malegirebeli elementebis Setana, nakeris 
liTonis ganJangva, gansazRvruli Sedgenilobis widis warmoqmna, damcavi 
atmosferos Seqmna da sxva;

m. Txeli (wvrili)
foladis m. 0,41,6 mm diametriT;

m. msxvili diametris
foladis m. 68 mm diametriT;

m. sazambare
maRali simtkicis foladis mavTuli zambarebisaTvis, romelic ar 

eqvemdebareba da eqvemdebareba Termul damuSavebas (wrToba, moSveba). m., 
romlis zambarebad daxveva xdeba civ mdgomareobaSi da ar gadis wrTobas, 
Termulad ganmtkicebuli 0,140,8 mm. diametri mzaddeba 60, 65, 70, 75, 85 mar
kis naxSirbadiani sakontruqcio foladebisgan, gamoiyeneba zambarebisaT
vis, romlebic gadian Termul damuSavebas (wrToba, moSveba), gamoiyeneba 
60C2, 50XФА, 60C2XФА, 65C2ВА markis 3,012,0 mm. diametris legirebuli sakon
struqcio foladi. 840860 °C-dan zeTSi wrTobisa da 370420 °C-ze moSvebis 
Semdeg m. simtkice Seadgens 1500 mpas;

m. uwvrilesi
foladis m. 0,10,4 mm diametriT;

m. feradi
1,46 mm diametriT feradi liTonebis mavTuli;

m. feradi liTonebis
0,03 mm naklebi diametriT;

m. foladis
diametriT 0,1 mm naklebi;

m fxvnilovani
m. SeduRebisa da daduRebisaTvis, Sedgeba liTonuri garsisagan, ro

melic mocemuli qimiuri Sedgenilobis da fraqciis fxvni lovani masal
isagan Sedgeba; 
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m. civi adidvisaTvis
0,1dan 16,00 mmmde diametris naxSirbadia ni sakonstruqcio foladis 

mrgvali dakalibrebeli mavTuli, romlis simtkicis zRvaria  бB – 7501000 
mpa, xolo fardobiTi Seviwroeba ψ=3540 %.

mavTulis koniT SeduReba
flusis qveS naxevradavtomaturi SeduReba, romlis drosac rkalSi 

erT droulad, erTsa da imave siCqariT miewodeba ramdenime eleqtroduli 
mevTuli, mierTebuli denis wyaros saerTo momWerze.

mavTuli Sesakravi 
rkinabetonis konstruqciebis armireba maTi saimedoobisa da xangrZ

livobis erTerT ZiriTad faqtors warmoadgens. betonis nagebobis gaZ
liereba xdeba armaturis karkasiT. misi elementebis akrefa da SeerTeba 
xdeba Sesakravi (saqsovi) mavTuliT.

mavne airebi 
airebi, romlebmac SeiZleba gamoiwvion afeTqeba an adamianis mowamvla. 

mavne airebs miekuTvneba: momwamvleli – naxSirJangi CO, agreTve, naxSir orJangi 
CO2, gogirdwyalbadi – H2S, gogirdis anhidridi SO2, xolo feT qebadsaSiSi 
airebia – meTani CH4 da mZime naxSirwyalbadebi (mcire raodenobiT).

mazuTi 
navTobis gamoxdis Savi feris Txevadi produqti, sawvavi, romlis 

wvis siTbo 1012 aTas kalorias, 3842 mj/kg Seadgens. qimiur Sedgenilobasa 
da Tvisebebze damokidebulebiT energetikaSi gamoiyeneba, rogorc saqvabe 
Txevadi sawvavi; foladsadnob, gamaxurebel agregatebSi CiraRdans aZlevs 
mkveTr sikaSkaSes.

maiakovskis saxelobis muzeumi baRdaTSi
profesor nikoloz qaSakaSvilis samSobloSi – baRdaTSi, konstantine 

kuWuxiZis saxlSi, sadac daibada vladimer maiakovski, daarsda maiakovskis 
muzeumi da am istoriul RonisZiebas maiakovskis debis davalebiT xelmZR
vanelobda aleqsei koloskovi. nikoloz qaSakaSvili bavSvobaSi baRdaTsa 
da quTaisSi swavlis dros momavali poetis ufrosi megobari iyo da es 
megobroba aRdga, rodesac maiakovski uralSi ekaterinburgis mSromelebs 
da inteligencias xvdeboda. am dros nikoloz qaSakaSvili trest `uralme
tis~ mTavari inJinrisa da teqnikuri direqtoris Tanamdebobaze muSaobda. 

muzeumis pirveli direqtori iyo valerian CinCalaZe. 1943 wels muzeu
mis direqtorad dainiSna maiakovskis nawarmoebebis brwyinvale mTargmneli 
poeti miqel patariZe. misi moadgile iyo nikoloz kuWuxiZe, romelic m. 
patariZis Semdeg didxans muSaobda muzeumis direqtorad. maTi direqto
robis dros muzeumi Seivso maiakovskis Semoqmedebis eqsponatebiT, poetis 
mxatvruli nawarmoebebiT, karikaturebiT da muzeumi ufro srulyofili, 
zedmiwevniT saintereso gaxda. nikolozis Semdeg dRemde muzeumis direq
toria misi vaJi beqa kuWuxiZe, romelmac gausaZlis periodSi muzeumi ga
nadgurebas gadaarCina da SeinarCuna. M 

maiakovskis saxlmuzeumis mSenebloba, axali orsarTuliani kapital
uri nagebobiT, saliteraturosagamofeno darbazebiT, 1980ian wlebSi gan
axorciela gaioz nozaZem, zestafonis feroSenadnobi qarxnis direqtoris 
guram qaSakaSvilis materialuri mxardaWeriT. gaioz nozaZis davalebiT 
muzeumis mSeneblobaSi aqtiurad CaerTo raionis axalgazrdoba, baRdaTis 
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didi mamuliSvilis karlo dograSvilis xelmZRvanelobiT da mSenebloba 
sa re kordo droSi damTavrda. Aam saukunis dasawyisSi muzeums kapital
uri Se ke Teba Cautarda baRdaTis maJoritari deputatis vaJa lorTqifaniZis 
xel  mZRvanelobiT. 2008 wels nikoloz svetinskis iniciativiT muzeums Tana
medrove saxe misca Cveni qveynis didma patriotma batonma biZina ivaniSvilma.

maionebeli nivTierebebi
nivTierebebi, romlebic gankuTvnilia ionizaciis efeqturi potencia

lis asawevad, rac uzrunvelyofs rkalis wvis stabilurobas.

makoreqtirebeli mowyobiloba 
avtomaturi marTvis sistemis mowyobiloba, romlis daniSnule

baa dinamikuri Tvisebebis sistemis mdgradoba da gardamavali procesis 
xarisxis maCveneblebis gaumjobeseba. CarTvis xerxis mixedviT arsebobs 
mimdevrobiTi da paraleluri makoreqtirebeli mowyobilobebi, romlebic 
irTvebian pirdapir sistemis wredsa da ukukavSiris wredSi, paraleluri 
makoreqtirebeli mowyobilobebi axorcieleben kavSirs. SeSfoTebis sig
nalis gadamuSavebis xasiaTis mixedviT gamoarCeven uwyvet, diskretul da 
cvladi denis makoreqtirebel mowyobilobebs. gamosavali signalis Sesa
val signalze damokidebulebis mixedviT arsebobs wrfivi da arawrfivi 
makoreqtirebeli mowyobilobebi.

makrateli
saglinavi dganebis erTerTi 

mniSvnelovani mowyobilobaman qana, 
romlis daniSnulebaa nag li   nis gani
vi an grZivi daWra. kons truqciis ga
formebisa da da niSnulebis mixedviT 
eqsploa ta ciaSia mravali saxeobis m., 
ro melTagan ZiriTadia:

m. aligatoruli
m., romlis mWreli pirebi ganlagebulia erTmaneTis mimarT gansaz

Rvruli kuTxiT;

m. diskuri
m., romlis mWreli elementi gansazRvruli diametris mqone badrose

bri, mzaddeba legirebuli foladisagan, gadis Termul damuSavebas, gamoi
yeneba, rogorc furclis, ise sworkuTxa an mrgvali namzadis dasaWrelad;

m. doluri mfrinavi
mfrinavi m., muSaobs uwyveti brunvis an perioduli reJimiT, romlis 

danebi radialurad mbrunavi dolebis zedapirzea Camagrebuli. m. doluri 
farTod gamoiyeneba 30 mm sisqis foladis ganieri zolebis da wvrili 
sortuli profilis cxeli WrisaTvis, aseve 3 mm. sisqis zolebis civi Wri
saTvis;

m. mrudmxara
meqanikuri m., romlis kinematikur sqemaSi CarTulia mrudmxara. gan

arCeven:
1. mrudmxara – berketul mfrinav m., romlis danebi moZraobs rTuli 

elifsoiduri traeqtoriiT. Wris ubanze traeqtoria TiTqmis zolis hori
zontalur moZraobas emTxveva da winsvliT moZravi danebi erTmaneTis sa
pirispirod, vertikalurad moZraoben;

naglinis dasaWreli makratlis sqema
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2. mrudmxaraeqscentruli m., romelic erTerTi saxeobaa mrudmxara
berketuli mfrinavi m., Wris sigrZis radialur regulirebas, danebis da 
naglinis moZraobis siCqareebTan sinqronulad asrulebs;

m. mfrinavi
moZravi naglinis ganivi Wris m.;

m. paralelurdanebiani
cxeli an civi sortuli naglinis ganivi Wris m., romlis mWreli 

pirebi urTierTparaleluradaa ganlagebuli. 

makro 
berZnuli warmoSobis sityva, niSnavs dids, grZels – rTuli sityvebis 

Semadgeneli nawili – `msxvili zomis~ (`mikros~ sawinaaRmdego).

makrogamocda 
eqsperimentis Catareba makromowamvlis gamoyenebiT liTonebisa da maTi 

Senadnobebis makrostruqturisa da defeqtebis Seswavlakvlevis mizniT.

makrografia
makrogamocdis Sedegad miRebuli makrostruqturis grafikulad ga

mo saxva an fotografireba.

makroelementi 
raime nivTierebis an meqanizmis SesamCnevi zomisa da masis mqone Semadgene

li nawili, romelic maT ZiriTad fizikur da qimiur Tvisebebs gansazRvravs.

makrokinetika
makroskopuli procesebis kinetika, romelic aRwers qimiur gardaqm

nebs maTi nivTierebebis (masis), siTbos da eleqtruli muxtis gadata
nis urTierTkavSirs fizikur procesebTan. m. safuZvelzea Seqmnili mTeli 
rigi praqtikuli mniSvnelobis iseTi Teoriebi, rogoricaa: wvis, xsnadobi
sa da gamotutvis, eleqtrodze eleqtroqimiuri procesebi, martiv katal
izatorze heterogenuli katalizi da sxv.

makroradiografia
avtoradiografiis meTodi, romlis dros radiaqtiuri nivTierebis ga

nawilebas gamosamJRavnebeli fotoemulsiis gaSvebis simkvriviT gansazRv raven.

makrostruqtura 

liTonebisa da Senadnobebis age buleba, romelic fiqsirdeba nimuSis 

Slifze an mowamlul zedapirze Seui

araRebeli TvaliT an lupiT X25mde 

gadidebiT. m. warmoebs kristalitebis 

(marcvlebis), minarevebis araerTgva

rovani ganawi lebis (segregacia), plas

tikuri deformaciis Semdeg boWkovani 

struqturis da sxv., zogierTi makrode

feqtis – sicarielis, bzarebis, msxvi 

li widuri CanarTebis gamomJ Ravneba, 

buStulebis gamomJRavneba xdeba mou

wamlav Slifzec. makrostruqtura
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makrotexili 
liTonis mTlianobis rRvevis zedapiris agebuleba, romelic fiq

sirdeba SeuiaraRebeli TvaliT an mcire X25mde gadidebiT. 

makroforebi 
SeuiaraRebeli TvaliT an lupis saSualebiT 

X25mde gadidebiT SenadnobSi gaxexil an fxvnilovan 
namzadSi (nakeTSi) aRmoCenili forebi.

gansakuTrebiT didi raodenobiT mikrofo rebi 
SeiniSneba mduRare foladis zodSi,  rac am fo   la
dis gamodnobisa da Camosxmis teqnologiiT aris gan
pirobebuli.

Rumlidan foladis gamoSveba xdeba ganJangvis 
gareSe saCamosxmo cicxvSi, sadac mxolod mangan
umis Senadnobs aZleven misi Semcvelobis dadge
nili procentis odenobiT, siliciums da alumins 
ar aZleven, amitom gauJangavi liToni duRs da nax
SirbadiT TviTganJangvis procesis produqti CO2 
kristaldeba foladis zodis gamyarebasTan erTad 
airovani saxiT da zodis mTel sxeulSi aRiniSneba 
fiWisebri airovani buStulebi, romelic Seuiara
Rebeli TvaliT Cans zodis Wrilis zedapirze.

makroSlifi, makroxexi 
liTonis an Senadnobebis ganivi an grZivi kveTis zedapiris gaxexili 

an gaprialebuli zedapiriani nimuSi.

makroCanarTebi 
araliTonuri CanarTebi, romlebsac afiqsireben liTonis an Senadno

bis texilSi an nakeTobis mowamlul zedapirze SeuiaraRebeli TvaliT an 
lupis gamoyenebiT X25mde gadidebiT.

makroZabvebi
Sinagani narCeni Zabvebi (pirveli gvaris), romlebic wonaswordebian 

mTliani sxeulis (nakeTis) moculobaSi.

malaqiti 
CuCO3·Cu(OH)2 – Sedgenilobis minerali, warmoad gens spilenZis madans, 

spilenZis Semcveloba – 57,4 %, gamoirCeva Ria an muqi mwvane feriT, sisale 
minera logiuri skaliT Seadgens 3,54s, simkvrive – 39004100kg/m3. wiTeli 
ieris mqone fenovani m. gamoiyeneba, rogorc dekoratiulmxatvrul nake
TobaTa ned le uli.

m. miwovani mineraluri saRebavis misaReb ned leuls warmoadgens.

malegirebeli – ixileT legireba.

mali 
samrewvelo Senobis ganyofileba an nawili, Se mo fargluli tixriT, 

svetebis rigiT, RobiT an ked  liT. mag., foladsadnobi saamqros mTavari 
Senoba Sedgeba sami – sakazme, saRumle da saCamosxmo malebisagan, rom
lebic erTmaneTisgan maRali tvirTamweobis xiduri amweebis estakadiT, 

makroforebi mduRare 
foladis zodSi
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svetebis rigiT gancalkevdeba. foladsadnobi saamqros saRumle malSi 
moTavsebulia ZiriTadi agregatebi, foladsadnobi Rumlebi, konvertorebi, 
eleqtroRumlebi, sadac xdeba maTi sakazme masalebiT uzrunvelyofa, te
qnologiuri procesebi da momsaxureba.

saCamosxmo malSi warmoebs Txevadi foladis Camosxma uwyveti Camosx
mis manqanebze, boyvebSi sifonuri an zemodan Camosxmis xerxiT. m. moTavsebu
lia saCamosxmo samuSao moednebi, amwesatransporto mowyobiloba da sxv.

malikvirebeli elementebi
elementebi, romelTa xsnadoba Txevad fazaSi metia, vidre myarSi 

(naxSirbadi, gogirdi, fosfori).

mamdidrebeli fabrikebis avtomatizacia 
mamdidrebeli fabrikebis meqanizmebis, danadgarebisa da teqnologiu

ri procesebis avtomaturi marTva: sawyisi produqtis miReba, nakadursat
ran  s porto sistema, bunkerebis Sevseba da dacla, madnis gadamuSavebis 
mo  samzadebeli da mamdidrebeli procesebi, koncentratis gauwyloeba da 
gaSroba, gamdidrebis produqtebis rkinigzis vagonebSi CatvirTva. aseve 
mamdidrebeli manqanebis centralizebuli marTva, gamdidrebis procesebis 
raodenobrivi da xarisxobrivi maCveneblebis avtomaturi kontroliT xor
cieldeba.

mana 
raime manqanis borblis (Tvlis) elementiRero, romelic aerTebs 

morgv sa da fersos, mTlianad borbals aniWebs mdgradobas, aZlevs konst
ruqciul simtkices.

manganatebi, qvemanganitebi 
manganumis oqsidebi – MnO4

-3, MnO4
-2, MnO4

- ionebis Semcveli marilebi, 
ga moiyeneba mJangavebad da pigmentebad.

manganini 
spilenZis Senadnobi, Secavs 12,513,5 % manganums da 2,53,5 % nikels, 

oTaxis temperaturis pirobebSi xasiaTdeba eleqtrowinaRobis Zlier mc
ire cvalebadobiT. dnobis temperaturaa tdn. = 960 °C. iyeneben winaRobis 
eta lonad da eleqtroteqnikur zust xelsawyoebSi, warmoadgens precizi
ul Senadnobebs. 

manganiti 
MnO(OH) Sedgenilobis minerali – manganumis gavrcelebuli madani.

manganumi (Mn)
m. movercxlisfromoTeTro, SedarebiT rbili, brWyviala, myife 

liToni. sufTa saxiT m. pirvelad Svedma qimikosma gotlib iuhan hansma 
pi ro luzitidan miiRo 1774 wels. am periodSi da ufro gvianac mravali 
mec nieri manganums iseT naxevrad liTonebs miakuTvnebda, romlebic feriT, 
simkv riTa da formiT liTonebs hgavda, magram ar hqonda, rogorc oqros, 
ver cxlis, spilenZis, tyviisa da kalis Wedadobis unari. am elementebis 
li Tonuri renome eWvs ar iwvevda. naxevarliTonebs miakuTvnebdnen vercx
liswyals, stibiums, bismuTs, TuTias, kobalts. m. erTerTi is elementia, 
romelic aRmoCenisTanave damkvidrda liTonebis jgufSi.
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qimikosebi male darwmundnen m. liTonur TvisebebSi usafuZvlod CaT
vales misi araliTonebisadmi mikuTvneba da man Tavisi adgili liTonebis 
rigSi daikava. 

am periodidan iwyeba m. gamoyeneba feromanganumis, silikomanganumisa 
da sxva Senadnobebis saxiT metalurgiul mrewvelobaSi. 

m. atomuri nomeria 25, atomuri masa – 54,9305. saxelwodeba ̀ manganumis~ 
Sesaxeb arsebobs ori damoukidebeli versia. m. mineralis saxelwodeba pi
roluziti mogvianebiT damkvidrda, xolo ufro adre minis gauferulobis 
unaris gamo, mas uwodebdnen `minis sapons~ an `marganecs~, berZnuli sity
vis ̀ manganezes~ mixedviT, rac gawmendas niSnavs. cnobili iyo am mineralis 
sxva saxelwodeba – Savi magnezia. 

piroluzits didi xnis win iRebdnen q. magnesiis axlos, amave saba
dodan iRebdnen agreTve `TeTr magnezias~ – magniumis oqsids. amrigad, 
saberZneTis am qalaqs aqvs sruli ufleba ori elementis – magniumisa da 
manganumis samSoblod iTvlebodes.

birTvuli izomerebis CaTvliT m. izotopebis ricxvia 15, xolo izo
topuri masebis diapazonia 49→62. 

m. kuburdacentrebul sistemaSi sami kristaluri modifikacia aqvs. 
maTgan α- modifikacia 727 °C mdgradia da maRali eleqtrowinaRoba aqvs. 

m. simkvrivea 7440 kg/m3, dnobis temperatura – 1517K(1244 °C), xolo du
Rilisa – 2235K(1962 °C). m. Tbogamtaroba tolia 7,82vt/m.K – 330Kze. m. para
magnituri Tvisebebi aqvs. 

m. liTons iReben misi zeJangis naxSirbadiTa da aluminiT aRdgeniT 
an m. sulfatis eleqtroliziT.

m. biologiuri roli mniSvnelovania sicocxlis yvela formisaTvis. 
savaraudod kancerogenulia. adamianis organizmSi misi Semcveloba: kun
Tovan qsovilSi – 0,22,3·104 %, Zvlovan qsovilSi – 0,2100·104 %, sisxlSi – 
0,00160,075 mg/l. yoveldRiurad sakvebTan erTad adamiani iRebs 0,410 mgs. 
momwamvleli doza (virTagvebisTvis) – 1020 mg. letaluri dozis Sesaxeb 
monacemebi ar arsebobs. Semcveloba saSualo wonis (70kg) adamianis or
ganizmSi – 12 mg. m. gavrceleba miwis qerqSi 9,5·102 %ia, atlantis okeanis 
zedapirul fenebSi – 1,0·108 %, siRrmul fenebSi – 0,95·108 %, wynari okeanis 
zedapirul fenebSi – 1,0·108 %, siRrmul fenebSi – 0,4·108 %.

manganumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

53Mn 52,941291 0 3,7·106 weliwadi

54Mn 53,940361 0 312 dRe niSnuli

55Mn 54,938047 100 stabiluria bmr

56Mn 55,938906 0 2,579 sT. niSnuli

m. radioaqtiuri izotopebi 50, 51, 57 da 58 masuri ricxvebiT moklex
nianebs miekuTvneba. 52Mn aqvs ori izomeri – 21,3 wT da 5,6 dRe, romlebic 
daCqarebuli deitronebiT an protonebiT, rkinis an qromis dasxivebiT war
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moiqmneba. m. ori ZiriTadi izotopi 54Mn (291 dRe, ew, γ) da 56Mn (2,576 sT, β, 
γ). mraval birTvul reaqciaSi qromisa da rkinis dasxivebisas aCqarebuli 
nawilakebiT miiReba. izotopi 56Mn, romelic miiReba (n, γ) reaqciiT, aq
tivaciur analizSi gamoiyeneba. am izotopis maRali aqtiuroba SeiZleba 
miRweul iqnes manganumis permanganatis da fuZovani marilebiT scilard
Calmersis efeqtis meSveobiT. es reaqciebi `cxeli atomebis~ qimiaSi mra
vali kvlevaZiebis sagania. m. eleqtronuli struqturaa: 1s2 2s2 2p6 3s2 3p6 3d5 4s2

manganumis valentoba, Sabebi da marilebi
m. aqvs ramdenime valenturi mdgomareoba 3d- da 4s- eleqtronebis mo

nawileobiT. cnobilia m. daJangvis mdgomareobis rva done – 0dan VIImde. 
1valentianoba iSviaTad gvxvdeba. umetes SenaerTebSi m. orvalentia nia. 
Mn+2 ioni Riavardisferia, haerze advilad iJangeba, magram halogenebTan 
kompleqsSi mdgradia, Mn+2 agreTve cianamidTan, oqsalatebTan da sxva 
ionebTan daJangvis procesebze katalizuri moqmedebis unari aqvs. kerZod, 
gamoiyeneba zeTebis gamosaSrobad. m. sulfati warmoqmnis ormagi marilebis 
did raodenobas, romelTac magniumis jgufis Sabebi da marilebi mie
kuTvneba. uxsnad marilebs miekuTvneba agreTve fosfatebi, pirofosfati, 
oqsalati. m. zeJangi MnO – Sereul Jangeuls – MnO4 warmoqmnis.

Mn(III), romelsac Seesabameba Mn2O3 Jangeuli, Mn+3 martivi kaTionis 
formiT an anionuri kompleqsebis saxiT arsebobs. 

manganumis dioqsidis miReba da gamoyeneba
MnO2 dioqsids ZiriTadad susti amofoteruli Tvisebebi aqvs Mn(IV). 

misi fuZe Tvisebebis Sedegad aramdgradi manganitebi warmoiqmneba, maTi 
komp leqsuri forma ufro mdgradia. m. orJangi MnO2 daJangvis procesebis 
ka ta lizatoria, damaxasiaTebelia adsorbciuli da depolirizaciis Tvi se
bebi. mSrali elementebis warmoebaSi gamoiyeneba radiumisa da protaqtiniu
mis gamoyofisaTvis.

hipomanganatebi (MnO4
3-) arsebobs mxolod fuZe xsnarebSi da ganicdis 

disproporcirebas MnO2-sa da MnO4
2-. manganat ioni MnO4 muqi mwvane feris 

warmoiqmneba. manganitebis daJangvis an permanganitebis OH- anionebiT aRd
genisas Zlier tute xsnarebSi is aramdgradia mJave an neitralur garemoSi. 

Mn(VII) HMnO4 mJava anhidridis SenaerTebis saxiT mxolod ganzave
buli xsnarebi permanganatebis saxiT Seicavs. isini Zlieri damJangavebia 
da iisfer xsnarebs warmoqmnis. wyalbadis zeJangTan KMnO4is urTierTq
medebiT warmoqmnil Jangbads raketul ZravebSi iyeneben.

manganumis ZiriTadi madnebi, maRali sisalis foladebis miReba da 
gamoyeneba

m. ZiriTadi madnebia: piroluziti [MnO2], fsilomelani [MnO2 minareve
biT], kriptomelani [KMn8O15], manganiti [MnO(OH)] da sxv. 

m. wliuri msoflio warmoebaa 4,85·106 t. msoflio maragi – 3, 5·109t. 
m. istoriaSi mniSvnelovania 1882 weli, rodesac ingliselma metalur

gma robert gadfildma gamoadno foladi manganumis maRali (~13 %iani) 
SemcvelobiT. gadfildis mizani iyo mieRo maRali sisalis, Tanac blanti 
foladi da ukve 1883 wels manganumiani foladis patenti miiRo. garda 
gamodnobisa, gadfildma SeimuSava maRalmanganumiani foladis Termuli 
damuSavebiswrTobis teqnologia da sul male am foladma metalurgebis 
saerTo aRiareba moipova. aseTi foladebiT mzaddeboda detalebi, romle
bic eqsploataciis dros mniSvnelovan dawolasa da xaxunis Zalis moq
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medebas ganicdis. gadfildis foladi farTod gamoiyeneba sarkinigzo jva
redinebis isrebis, samsxvrelebis ybebis, wisqvilebis, burTulebis, traq
torebisa da yvelganmavlebis muxluxebisa da sxv. warmoebaSi. am foladiT 
gansakuTrebiT seifebisa da saketebis damamzadebeli firmebi dainteresd
nen. 

manganumis gamoyeneba metalurgiaSi, foladebisa da Senadnobebis 
warmoebaSi 

m. farTod iyeneben metalurgiaSi Senadnobebis (feromanganumis, si
likomanganumisa da sxv.) saxiT foladis ganJangvisa da legirebisaTvis. 
Tanamedrove teqnikaSi farTod gavrcelda e. w. manganinebis Senadnobebi 
– manganumis, spilenZisa da nikelis Senadnobebi, romlebic maRali ele
qtrowinaRobiT gamoirCeva. manganumis brinjaos magnituri Tvisebebi aqvs, 
miuxedavad imisa, rom calcalke manganumi da spilenZi aramagnituria.

bolo wlebSi farTo gamoyeneba pova e. w. `maxsovrobaunarianma~ Se
nadnobebma. manganumis spilenZTan Senadnobi am TvisebiT cnobil nitinols 
ar CamorCeba.

mravali liTonis msgavsad m. aucilebeli elementia cxovelTa da 
mcenareTa normaluri ganviTarebisaTvis. adamianis sisxlSi 0,0020,003 % 
manganumia.

jer kidev 1876 wels britaneTis ialqnianma gemma `Celenjerma~ in
glisSi Seitana Savi, girCismagvari warmonaqmnebi, romlebic okeanis fske
ridan sxvadasxva adgilze iqna amoRebuli. analizma uCvena maTSi manganu
mis maRali Semcveloba. maT uwodes manganumiani Tirkmlebi an mecnierul 
enaze – rkinamanganumiani konkreciebi. wina saukunis Sua wlebSi konkre
ciebis SeswavliT dadginda, rom okeanis sxvadasxva adgilze dale qilia 
miliardobiT tona rkinamanganumis madnebi, romelTa SedgenilobaSi m. 
raodenoba 50 %s aRwevs, xolo rkinisa – 27 %s.

m. madnebi bevr qveyanaSi moipoveba. maTgan erTerTi gamorCeulia Cveni 
WiaTuris sabado, romlis sawarmoo masStabiT damuSaveba me19 saukunis 70
ian wlebSi daiwyo.

manganumis WiaTuris sabadom ganapiroba q. zestafonSi feroSenad
nobebis qarxnis daarseba cnobili sazogado moRvawis, Cveni qveynis didi 
pat riotis niko nikolaZis da misi vaJis, gamoCenili metalurgis, giorgi 
ni kolaZis TaosnobiT.

liTonuri manganumis miReba da gamoyeneba
liTonuri m. pirvelad miRebul iqna Svedi mecnieris i. hanis mier 

1774 wels. misi Semcveloba dedamiwis qerqSi Seadgens 0,1 %s. m. yvelaze 
mniSvnelovani madanwarmomqmneli mineralebia: piroluziti (63,25 % Mn), 
fsilomelani mMnO·MnO2 (45-60 % Mn), manganiti MnO2·Mn(OH)2 (62,5 %Mn), ver
naditi MnO2·H2O (44-52 % Mn), brauniti Mn2O3 (69,5 % Mn), hausmaniti Mn2O4 (72 % 
Mn), rodoqroziti MnCO3 (47,8 % Mn), oligoniti (Mn, Fe) CO3 (23-32 % Mn), manga
nokalciti (Ca, Mn)CO3 (20-25 % Mn) da sxv.

mrewvelobaSi yvelaze wminda saxiT m. iReben qarTveli eleqtro
qimikosis r. aglaZis meTodiT – wyliani MnSO4-is xsnaris eleqtroliziT 
iqna miRebuli. procesi mimdinareobs Pb – anodebis da Ti – Senadnobis ka
TodebiT an uJangi foladis kaTodebis gamoyenebiT. Mm. fenebs xsnian ka
Todebis zedapiridan da gadaadnoben. Mminarevebis Semcveloba 0,1 % ufro 
naklebi sisufTavis m. iReben aluminTermuli procesiT. 
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   3Mn3O4 + 8 Al = 9Mn+ 4 Al2O3

feroSenadnobebis warmoebaSiMiReben maRal, saSualo da mcire naxSir
badian feromanganums da silikomanganums, azotirebul da Mn-is ligatu
ras. 

m. ZiriTadi momxmarebelia Savi metalurgia foladis ganJangvisa da 
legirebisaTvis. Mm. saSualo xarji 1 t. foladze Seadgens 89 kgs. 

manganumis eleqtrolizuri orJangi (dioqsidi)
manganumis orJangi (dioqsidi) bunebaSi ZiriTadad gvxvdeba mineral 

piroluzitis saxiT. sinTezuri MnO2 SeiZleba iyos miRebuli rogorc qi
miuri, ise eleqtroqimiuri gziT. farTo praqtikuli gamoyeneba pova eleq
trolizuri manganumis orJangma (dioqsidma – e. m. d.), romelic samrewvelo 
masStabiT miiReba gogirdmJaviT SemJavebuli manganumis sulfatis cxeli 
– 9098 °C temperaturis mqone xsnarebis eleqtroliziT sxvadasxva masali
sagan damzadebul anodebze.

e. m. d. samrewvelo produqtis saxiT warmoadgens Savi feris fxvnils. 
yvelaze didi raodenobiT is gamoiyeneba denis pirveladi qimiuri wyaro ebis 
– manganumTuTiis sistemis marilxsnariani da tute elementebis dadebiTi 
eleqtrodis aqtiur masalad. e. m. d. gamoiyeneba, agreTve, liTiummanganumis 
sistemis pirveladi denis wyaroebis warmoebaSi, liTiumionuri akumula
torebis dasamzadeblad saWiro liTiummanganumiani Spinelebis misaRebad, 
feritebis warmoebaSi, wylis gasawmendad, sinTezuri cximovani mJavebis 
warmoebaSi katalizatorad da sxva sferoebSi. 

manganumis eleqtrolizuri orJangis (dioqsidis) warmoeba
wina saukunis 60ian wlebSi saqarTvelos mecnierebaTa akademiis ara

organuli qimiisa da eleqtroqimiis institutis denis qimiuri wyaroebis 
laboratoriaSi saqarTvelos mecnierebaTa akademiis wevrkorespondent 
l. jafariZis xelmZRvanelobiT damuSavda WiaTuris manganumis madnebi
sgan e. m. d.is miRebis teqnologia.Aam teqnologiis warmoebaSi danergva 
moxda gaerTianeba `azotis~ direqtoris giorgi gogolaZis iniciativiT 
1975 wels rusTavis qimkombinatSi eqsploataciaSi Sevida aRmosavleT ev
ropaSi pirveli e. m. d.is mwarmoebeli saamqro, romelic wliurad uSvebda 
1000 tona e. m. d.s da sabWoTa kavSiris elementebis damamzadebel qarxnebs 
amaragebda maRalxarisxovani produqtiT. gamoSvebul e. m. d.s miniWebuli 
hqonda xarisxis niSani. produqtis maRali xarisxi miRweuli iyo imis Sede
gad, rom qarTvelma mecnierebma erTerTma pirvelebma, msoflioSi e. m. d.is 
misaRebad grafitisa da tyviis nacvlad danerges titanis bazaze damza
debuli mravaljeradi gamoyenebis anodebi, rac daculi iyo araerTi saa
vtoro mowmobiT gamogonebaze da dapatentebuli iyo aSSSi, germaniaSi, 
espaneTsa da indoeTSi. e. m. d.is miRebis teqnologiis damuSavebasa da da
nergvaSi aqtiurad monawileobdnen denis wyaroebis laboratoriis TanamS
romlebi teqn. mecn. kandidatebi T. CaxunaSvili, r. Cagunava, d. otiaSvili, 
e. bogdanovi, T. royva, J. qebaZe da sxvebi. 

manganumis madani
saqarTveloSi Mnis madnis sabado aRmoaCina gamoCenilma qarTvelma 

poetma akaki wereTelma, romelmac pirvelma waiRo sanktpeterburgSi Wia
Turis `Savi qvis~ nimuSi da daadgina misi qimiuri Sedgeniloba.
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m. m. sawarmoo gadamuSaveba daiwyo amerikuli kompaniis `harimani~s 
mier da sabWoTa xelisuflebis damyarebamde mimdinareobda Jangeuli mad
nebis peroqsidebis Mn2O7 – Mn-is SemcvelobiT 8082 %, I xarisxis Jangeu
li madani – Mn3O4 – 48-50 %, II xarisxis Jangeuli madani – Mn3O4 – 42-48 %, 
III xarisxis Jangeuli madani – Mn3O4 – 38-42 % eqsporti. transportireba 
xorcieldeboda viwroliandagiani rkinigzis vagonebiT WiaTuridan Sorap
namde, sadac xdeboda misi gadatvirTva rkinigzis oTxRerZian vagonebze da 
manganumis madnebis eqsporti xorcieldeboda sxvadasxva qveyanaSi. 

sabWoTa xelisuflebis dros gaizarda Mn-is madnebis mopovebagada
muSaveba da eqsporti trestis mmarTvelebis: karpe modebaZis, bagrat aru
Tinovis, grigol andRulaZis, Salva SeylaSvilis, levan goSxeTelianis, 
mixeil afaqiZis dros. miRweul iqna maqsimaluri warmoeba – 2,5 mili
oni tona weliwadSi da m. afaqiZis mmarTvelobis dros 1980ian wlebSi 
gadawyda flotaciuri meTodiT madnebis gamdidrebis dros xsnarebisa da 
kudebis mdinare yvirilaSi CaSvebis aRkveTa da misi dabinZurebis proble
mis gadawyveta – narCeni kudebis WiaTuris mTebs Soris CaRrmavebul didi 
bunebrivi moculobis sacavebSi, gadatumbviT gasufTavda mdinare yvirila. 

sabWoTa xelisuflebis daSlis Semdeg WiaTurmanganumis gaerTianeba 
`saqsamTometalurgiis~ kompaniis SemadgenlobaSi Sedioda, romlis gamgeo
bas g. qaSakaSvili xelmZRvanelobda. misi iniciativiT ruseTis, yazaxeTis, 
ukrainis xelisuflebasTan dadebuli yovelwliuri CarCoxelSekrulebebiT 
WiaTurmanganumis gaerTianeba uzrunvelyofili iyo mowyobilobiT, xetyiT, 
liTonproduqciiT, iafi bunebrivi airiT da samSeneblosaremonto orga
nizaciebTan erTad gaerTianebaSi dasaqmebuli iyo 36000ze meti specialisti. 

qveynis xelisuflebam, ministrma k. benduqiZem ̀ varcixehesis~ 2 agrega
tis safasurad gaaCuqa gaerTianeba `WiaTurmanganumi~, `varcixehesi~ zesta
fonis feroSenadnobTa qarxana da gaasxvisa WiaTuris manganumis madnebis 
ramdenime miliardi laris Rirebulebis wiaRiseulTan erTad. 

manganumis madnis nairsaxeoba 
wiaRiseuli, romelSic manganumi gvxvdeba Semdegi mineralebis sa

xiT: piroluziti – MnO2; brauniti – Mn2O3; manganiti – MnO2·Mn(OH)2; fsi
lomelani – MnO·MnO2·nH2O; hausmaniti – Mn3O4; manganokalciti – (Mn,Ca) CO3; 
rodoqroziti – MnCO3; rodoniti – MnO·SiO2. warmoSobis mixedviT sabadoe
bi iyofa danaleq da vulkanuri warmoSobis madnebad, xolo eseni, minera
luri Sedgenilobisa da qimiuri naerTebis mixedviT – Jangeul, daJangul, 
karbonatul da Sereul madnebad.

manipulatori 
saglinavi dganis erTerTi mowyobiloba, romlis daniSnulebaa 

glinebis kasris gaswvriv sxmulis, zodis, blumis, slabis gadaadgileba 
Sesabamis kalibrSi miwodebis mizniT.

manki, nakli 
naglinis da saerTod liTonnakeTobaTa zedapiruli an Siga defeq

ti, gamowveuli teqnologiuri reJimis darRveviT gadamuSavebis sxvadasxva 
stadiaze. 

manometri 
berZnuli warmoSobis sityvaa, niSnavs simeCxris, arasimkvrivis mzoms. 

daxSul sivrceSi siTxis an gazis wnevis, airebis, siTxeebis wnevis sazomi 
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xelsawyo. ganarCeven absoluturi, Warbi da atmosferuli wnevis sazom m. 
amasTan, Warbi wneva tolia absoluturi da atmosferuli wnevebis sxvaobisa:

   Pab = Pat + PW;   PW = Pab  Pat

rodesac absoluturi wneva atmosferul wnevaze metia, atmosferuli 
wnevis gasazomad iyeneben barometrebs, xolo nulis toli da ufro daba
li wnevis sazomad – vakuummetrebs. 

manometrebis skalebs agraduireben sxvadasxva erTeulSi kg/m2 an kg/
sm2, barebSi, vercxliswylis svetiT – milimetrebSi, wylis svetiT milime
trebSi da sxv. 

erTeulebis saerTaSoriso sistemaSi wnevis erTeulad miRebulia pas
kali (pa), romelic Seadgens erTi atmosferuli wnevis ~105 nawils (1 fizi
kuri atmosferuli wneva tolia 101325 pa, xolo 1 teqnikuri at = 98066,5 pa). 

m. ZiriTadi nawilia mgrZnobiare elementi, romelic warmoadgens wne
vis pirvel gardamqmnels, konstruqciulad ganarCeven siTxis, dguSian, 
deformaciul anu zambarian m. garda amisa, wnevis gasazomad iyeneben 
sxva dasxva saxis xelsawyoebs, romelTa moqmedeba dafuZnebulia wnevaze 
damokidebuli nivTierebis fazuri mdgomareobis cvlilebaze. metalur
giul warmoebaSi ZiriTadad zambariani m. gamoiyeneba.

manqana 
sxvadasxva energiis wyaroTi moqmedi meqanikuri mowyobiloba asru

lebs moZraobas, energiis, masalebisa da informaciis gardaqmnis mizniT. 
ZiriTadi daniSnulebaa adamianis sruli an nawilobrivi Secvla, Sromis 
gaadvilebaSemsubuqeba da mwarmoeblurobis gazrda. Sesasrulebeli fun
qciebis gvarobis mixedviT m. sam ZiriTad jgufad iyofa:

1. m. energetikuli
gamoiyeneba energiis gardasaqmnelad.
m. e.s miekuTvneba eleqtroZravebi, eleqtrogeneratorebi, Sigawvis 

Zravebi, turbinebi, orTqlis qvabebi da sxv;

2. m. muSa
gamoiyeneba Sromis sagnebis mdgomareobis, adgilmdebareobis, Tvise

bebisa da formis Sesacvlelad.
m.m.s miekuTvneba teqnologiuri da m. mowyobilobiT liTonmWreli 

Carxebi, samSeneblo, samTo, sasoflosameurneo, safeiqro da sxv. dargebis 
m. satransporto da amwe m. (avtomobilebi, orTqmavlebi, Tbomavlebi, TviT
mfrinavebi, Sveulmfreni da sxv). bolo dros farTo gamoyeneba poves avto
matebma, romlebic adamianis monawileobis gareSe asruleben teqnologiur 
operaciebs saamqroebisa da qarxnebis masStabiT (qarxanaavtomati, avtoma
turi saamqroebi, avtomaturi xazebi);

3. m. sainformacio
informaciis Sekrebisa da gadamuSavebis mizniT gamoiyeneba.
m. s.s miekuTvneba eleqtrogamomTvleli m., Tanamedrove eleqtronuli 

m., gaSifvris m. da sxv.
metalurgiul warmoebaSi gavrcelebuli manqanebidan ZiriTadia:

m. aglomeraciis
aglomeraciis procesis Casatarebeli konveieruli mowyobiloba;

m. bagirsaxvevi
m. gamoiyeneba bagiris dasawnavad;
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m. gamasworebeli
glinebiani an gorgolaWebiani m., romlis daniSnulebaa liTonuri 

nakeTobebisa da naxevarfabrikatebis gasworeba, simrudis (moxrilobis) 
Semcireba an sruli aRkveTa. liTonproduqciis mixedviT ganarCeven mil
gamasworebel, sortgamasworebel, furcelgamasworebel, koW  gamas worebel 
da sxv. Mm.;

m. gamgleji
gaWimvaze gamocdis m.;

m. gamosacdeli
masalebis meqanikuri Tvisebebis gamsazRvreli m.;

m. gasawyobi
rkaluri eleqtro da sxva foladsadnobi Rumlebis gasawyobi m., 

Sedgeba gasawyobi masalis – cecxgamZlefxvnilis – xvimarisa da am fxvni
lis RumelSi Seyris gadaadgilebis meqanizmisagan; 

m. gorgolaWiani
rotaciuli samWedlo wnexi, romelic sortul da sortulsaRunavi 

fasonuri naglinis Runvas gorgolaWebiT axorcielebs;

m. damxvevganmxvevi
wvrilsortuli naglinis – nazolis, bafTis (lentis), Strifsis, mav

Tulis glinulasi da sxv. Ggorglebad Semkrebi m.; 

m. milsamsxmelo
boyvebSi, romelsac aqvs 34° daxris kuTxe, centridanuli xerxiT sx

vadasxva tipis cilindruli milnamzadis (wyalsadenis, sakanalizacio da 
sxv.) dasamzadebeli manqana;

m. saburRi
burRis tipis mqone muSa organod Tujis kriWis gasaxsneli m.;

m. sortuli namzadebis uwyveti Camosxmis
kvadratuli an mrgvali kveTis namzadebis uwyveti Camosxmis manqana;

m. rotatuli saWedi
manqana, mbrunavi garsakriT da ukuqceviT – winsvliT moZravi sacemiT, 

romelic namzadis periodulad mosaWimad gamoiye neba;

m. silasaqrevi
sayalibo da sakope narevebis silamtyorcni SemamWdroebeli manqana;

m. sayalibo
sayalibo narevis vibraciuli moqmedebiT SesamWidroebuli manqana;

m. saCamosxmo
ori paraleluri daxrili yalibebiani konveierisagan Semdgari agre

gati Txevadi Tujis SoTebis uwyveti CamosxmiT; 

m. sawnexsayalibo
m., romelic sayalibo da sakop narevebs amWid rovebs – tkepnis wnexiT;

m. uwyveti Camosxmis
ix. namzadis uwyveti Camosxmis m.;

m. SeduRebis (pirapiri meTodiT)
m., gamoiyeneba glinvis procesSi nazolis, milis an sxv. saxis na

glinis pirapiri SeduRebisaTvis;
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m. CamtvirTavi
foladsadnob martenis, orabazanian da sxva RumlebSi kazmis Camt

virTavi m., konstruqciis mixedviT ganarCeven iatakze maval, Camokidebul 
amwes tipis m.;

m. centridanuli samsxmelo
sxmulis maformebeli manqana, romelic kristalizaciis procesSi 

liTonze centridanuli Zalebis zemoqmedebiT samsxmelo formebs brunviT 
moZraobas aniWebs;

m. cecxliTgawmendis
saglini dganis xazSi damontaJebuli blumebis, slabebis da sxva 

saxis naxevarfabrikatis glinvisas naglinis cxel mdgomareobaSi zedapi
ruli defeqtebis Jangbadis da bunebrivi airis narevis saqSeniT gamwmendi. 
m. adamianebs mZime fizikur Sromas umsubuqebs; 

m. haermberi
m. romlis daniSnulebaa 0,40,5 mpa wneviT SekumSuli haeris metalur

giuli agregatebisaTvis mbrunavi haermberiT miwodeba; 

m. hidravlikuri gamomcdeli
liTonebis meqanikuri Tvisebebis gansazRvrisaTvis m., Semsrulebel 

meqanizms eleqtrohidravlikuri moqme debis mowyobiloba warmoadgens.

manqanaTmSenebloba 
mrewvelobis dargebis kompleqsi, romelic amzadebs sawarmoo, sasof

losameurneo, sayofacxovrebo Sromis iaraRebs, samarjveebs, satranspor
to saSualebebs, farTo moxmarebis sagnebsa da Tavdacvis daniSnulebis 
produqcias – samxedro iaraRs. m. ganviTarebis done gansazRvravs praqti
kulad yvela dargis mwarmoeblurobas, produqciis xarisxsa da Tavdacvi
sunarianobas, warmoadgens materialuri warmoebis intensifikaciis teqni
kur bazas da ZiriTad rols asrulebs teqnikuri progresis ganviTarebaSi. 

m. moculoba mowinave qveynebis mrewvelobaSi aRemateba 1/3s.

manqanaTmcodneoba 
mecnierebis dargi manqanebis Sesaxeb, romelic aerTianebs mecnieruli 

kvlevis Teoriul sakiTxebs manqanaTmSeneblobis ganviTarebis uzrunvel
sayofad. igulisxmeba manqanebisa da meqanizmebis Teoria, masalebis Tvise
bebis Semswavleli disciplinebi (mag., liTonmcodneoba, masalaTagamZleo
ba da sxv). agreTve iseTi disciplinebi, rogoricaa, drekadobis Teoria, 
hid ravlika, plastikurobis Teoria, manqanaTa nawilebi da a. S., romelTa 
safuZvlebis Seswavla da warmoebaSi danergva zrdis manqanaTa eqsploata
ciis resursebs, maTi xangrZlivi eqsploataciis uzrunvelyofisaTvis. m. 
ganviTareba mWidro kavSirSia mecnierebis iseTi dargebis progresTan, ro
goricaa: avtomatika, programuli marTvis Teoria, aero da hidrodinamika, 
Tbo teqnika, Termodinamika, fizikuri qimia, eleqtroteqnika, eleqtronika 
da sxv.

manqana samsxmelo (saCamosxmo) 
mowyobiloba, Txevadi liTonis CamosxmakristalizaciadanaWrovnebi

saTvis. metalurgiaSi arsebobs sxvadasxva tipis manqana: karuseluri, do
lu ri, naxevrad uwyveti, uwyveti Camosxmis da sxv. Tanamedrove etapze fe
ro SenadnobTa warmoebaSi gamoiyeneba Tujis saCamosxmo konveieruli tipis 
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manqanebi, romelic Sedgeba, reduqtoris, amZravis da amyoli varskvlavebis, 
uwyveti jaWvis, liTonis muldebis, savali da mimmarTveli gorgolaWebis, 
gadamyiravebeli mowyobilobisa da marTvis farisagan.

manqana Rumlis kriWis (xvrelis) gaxsnadaketvis 
Rumlis xvrelis gaxsnadaketva da nadnobis gamoSveba xorciel deba 

meqa nizebulad, kombinirebuli manqanis meSveobiT, romelic Sedgeba Semde gi 
ZiriTadi kvanZebisagan: moZravi urika; Rumlis xvrelis daketvis meqaniz mi; 
Rumlis xvrelis gaxsnis meqanizmi; manqanis savali nawili; moZravi energo
gadamcemi nawili; marTvis fari.

manqanis cvladi nawilebi da kriWis (xvrelis) dasaketi masalaa: sa
burRi lilvi (Rero, Stangi anu Stanga); gvirgvini sali Senadnobisagan; 
xvrelis dasaketi specialuri pasta (masalebis narevi), romelic Sedgeba: 
15 % koqswvrilis, 20 % qvanaxSiris fisisa da 65 % Tixamiwisagan.

manZili atomSorisi
liTonebis kristaluri gisosis erTerTi ZiriTadi elementi, rome

lic bevrad gansazRvravs maT fizikur, qimiur da meqanikur Tvisebebs. 
atomT Sorisi manZili izomeba angstremebSi.

manZili glinebSorisi 
saglin dganis glinebs Soris arsebul m., ganisazRvreba specialuri 

sa marjvis – xelsawyos saSualebiT, misi mdgradoba dganis normaluri 
mu Saobis mniSvnelovani pirobaa. mag., dgan `1000~is glinebSorisi manZili 
mmis zRvrebSi unda icvlebodes. misi darRveva sagrZnoblad auaresebs 
Seta cebas.

manZili eleqtrodSorisi 
rkaluri eleqtroRumlis eleqtrodebSorisi m. bevrad gansazRvravs 

Rumlis muSaobis reJims, m. e. parametris dacva agregatis normaluri muSao
bis erTerTi ZiriTadi pirobaa:

manWvali 
1. konusuri daboloebis mqone cilindruli gluvzedapiriani Rero, 

gamoiyeneba konstruqciaTa gasaxsneli nawilebis centrirebisa da mimarTu
lebis stabilurobis SesanarCuneblad; 

2. milis an naglinis sxvadasxva saxis zedapiruli defeqti.

maragi 
sabadoSi an mis nawilSi arsebuli wiaRiseulis raodenoba.

manqana Tujis _ saCamosxmo
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maragi geologiuri 
miwis wiaRSi ganlagebul sabados an misi nawilis saerTo maragi. sa

balanso maragis gamoyeneba ekonomikurad mizanSewonilia wiaRise ulis mci
re sisqis, mcire raodenobis, Zvirfasi komponentebis mcire Sedge nilobis, 
maRali nacrianobis, eqsploataciis pirobebis gansakuTrebuli sirTulis 
da sxvaTa mixedviT.

maratori 
brZmedis sayrden svetebze koSkuris macivrebisa da amonagis wnevis 

ga  damcemi rgoluri koWi.

margi qmedebis koeficienti
uganzomilebo sidide, romelic axasiaTebs romelime teqnikuri mowyo

bilobis srulyofilebis xarisxs masSi ganxorcielebul energiis gadace
mis an misi erTi formidan meoreSi gardaqmnis procesebTan fardobiT. 
mar  gi muSaobis Sefardeba srul muSaobasTan meqanizmis margi qmedebis 
koe  fi cientia, aRniSnaven m q k.

margi wiaRiseuli 
miwis wiaRidan amoRebuli bunebrivi mineraluri nivTierebebi. 

marTva 
romelime obieqtis, sistemis an procesis mdgomareobis nebismieri Se

cvla, romelsac mivyavarT dasaxuli miznis miRwevisken. process (obieqts) 
uwodeben marTuls, Tu masze moqmedi zemoqmedebebidan aris iseTi, romlis 
daxmarebiTac SeiZleba mivaRwioT dasaxul mizans.

marTva optimaluri 
marTva, romlis drosac sistemis muSaobis Sefasebis miRebuli krite

riumi aRwevs optimalur an maqsimalur mniSvnelobas. 

marTva programuli 
teqnikuri obieqtis muSaobis reJimis winaswar miwodebuli programis 

mixedviT marTva. teqnologiuri mowyobilobis da procesebis programuli 
marTva moicavs manqanebis, meqanizmebis, satransporto saSualebebis moZra
obis, marTvis da teqnologiuri procesis fizikuri da qimiuri paramet
rebis (temperatura, wneva da sxv.) cvalebadobis kontrols.

marTva teqnikaSi 
funqcionirebis algoriTmis saWiro monacemis Sesabamisad manqanebis, 

sistemisa da procesis mdgomareobisa da parametrebis mizandasaxuli Secv
la. teqnikuri obieqtis mdgomareobis cvlilebas aRwevs obieqtze uSualod 
xeliT an avtomaturad marTvadi mowyobilobiT funqcionirebis algoriT
mebis Sesabamisad Sedgenili programis mixedviT. adamianis gamoTavisuf
leba marTvis operaciebis Sesrulebisagan da maTi sruli an nawilobri
vi gadacema avtomatebisadmi warmoadgens warmoebis avtomatizaciis arss. 
avtomatizaciis ganviTarebis adreul etapze teqnikuri obieqtis marTva 
ganisazRvreboda misi ZiriTadi parametrebis ucvlelobis SenarCunebiT. 
Semdeg avtomatizaciis ganviTarebis kvalobaze m. funqciebi garTulda da 
Sesabamisad Seiqmna programuli marTvis sistemebi, moTvalTvale sisteme
bi, eqstremaluri regulirebisa da TviTSeguebis sistemebi. nebismieri mar
Tvis safuZvels warmoadgens informaciis miReba, gadamuSaveba da gadacema. 
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marTvis obieqtebis sirTulem gamoiwvia mokle droSi didi moculobis in
formaciis gadamuSavebis aucilebloba da amitom mmarTavi mowyobilobis 
funqciaTa Sesrulebas aRweven eleqtronuli gamomTvleli manqanebiT (egm).

e g m gamoyenebam uzrunvelyo marTvis xarisxisa da sizutis amaRle
ba, agreTve mTliani sawarmoebis, dargebis, energetikuli sistemebis, sa
transporto saSualebebisa da mecnierebis ganviTarebis sistemis marTvis 
SesaZlebloba. marTvis sistemis muSaobis da gamoyenebis kanonzomierebaTa 
Seswavlis mizniT Camoyalibda mecnierebis dargi – kibernetika. teqnikaSi 
ufro adre sxva dargebTan SedarebiT ganviTarda da monoliTuri gax
da avto maturi marTvis zogadi Teoria, romelic warmoadgens teqnikuri 
kibernetikis safuZvels.

marTva Weris 
samTo wnevis anu Weris marTva ewodeba gamomuSavebuli sivrcis Weris 

uSualo da ZiriTadi qanebis CamoqceviT an sxva gvirabebidan gamotanili (an 
zedapiridan miwodebuli) fuWi qaniT amovsebas, sxva RonisZiebebi, romlebic 
sawmend gvirabSi samTo wnevis gamovlinebis regulirebas emsaxureba.

marTvis pulti 
magida, stendi da a. S., romelzec 

ganTavsebulia marTvis organoebi da 
in formaciis amsaxveli saSualebebi, 
ro melTa saSualebiT operatori ax
dens marTvis obieqtze, mis xarisxob
riv da raodenobriv maxasiaTeblebze 
zemoqmedebas.

marTuli sidide
fizikuri sidide, romliTac xasiaTdeba marTuli obieqtis mdgoma

reo ba da romelsac mudmivad inarCuneben an winaswarganzraxviT cvlian.

marTuloba
sawarmos, saamqros agregatis, sxvadasxva dargis teqnologiuri pro

cesebis avtomaturi marTvis SesaZlebloba.

marili 
mJavas erTi an ramdenime wyalbadis ionebis liTonuri an kompleqsuri 

ionebiT kaTionebiT Canacvlebis produqti, umetes SemTxvevaSi, m. warmoad
gens eleqtrolitebs, romelic xsnarebSi iSleba kaTionebad – liTonebis 
an kompleqsebis ionebad (dadebiTi muxtis matarebel nawilakebad) da anio
nebad (uaryofiTi muxtis mqone nawilakebad).

m. mJava
m., romelic Seicavs wyalbadis ionebs, mag., natriumis biosulfati 

NaHSO4;
m. neitraluri
m., romlebic ar Seicavs wyalbadisa da hidroqsilis ionebs mag., na

triumis sulfati Na2SO4;
m. fuZe
m., romelic Seicavs hidroqsil ionebs mag., bismuTis azotmJaviani m. 

Bi(OH)2NO3.

marTvis pulti
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garda amisa, ganarCeven ormag m., romelTa SedgenilobaSi Sedis ori 
an ramdenime saxis m., mag., Sabebi: K2SO4·Al2(SO4)32H2O da kompleqsuri m., 
romelTa warmomadgenelia heqsaakvakobalti ([Co(H2O)6]Cl3. ormag m. miekuT
vneba mineralebi: karnaliti da silviniti (ix. Sesabamisi terminebi). m. 
farTod moixmareba mrewvelobis mraval dargSi. metalurgiul warmoebaSi 
iyeneben naglinis zedapiris damuSavebisaTvis, Termuli damuSavebis aba
zanebsa da mraval teqnologiur procesSi.

marilmJava (HCl) 
qlorwyalbadovani mJava – qlorwyalbadis xsnari – erTfuZiani Zl

ieri mJava, romlis maqsimaluri koncentraciis (36 %) mqone siTxe xas
iaTdeba 1280kg/m3 simkvriviT. farTod gamoiyeneba liTonebis qloridebis 
misaRebad, liTonebis mokalvisa da rCilvis dros, naglinis zedapiris 
mosawamvlad, hidrometalurgiaSi, galvanoplastikaSi, medicinasa da sxv.

marka 
germanuli warmoSobis sityva, gamoxatavs aRniSvnas, niSans. m. – masa

lebis, nivTierebebis pirobiTi niSanimaCvenebeli, romelic dgindeba moce
muli masalis an nivTierebis qimiuri Sedgenilobis, meqanikuri Tvisebebis 
an raime ZiriTadi ganmsazRvreli Tvisebis an niSnis mixedviT. mag., fola
dis m. adgenen ZiriTadad qimiuri SedgenilobiT, cementis m. ki – meqanikuri 
simtkicis mixedviT. mag., cementis marka `100~ niSnavs, rom misi meqanikuri 
simtkice kumSvaze aris 100 kg/sm2, marka `200~ – 200 kg/sm2 wnevisa, portland 
cementi `600~ markisaa, roca misi simtkicea 600 kg/sm2.

amJamad msoflio metalurgiuli mrewveloba awarmoebs 5,0 aTasze 
meti m. folads. sabWoTa kavSirSi awarmoebdnen 2,0 aTasze meti m. folads.

markSaideri
samTo inJineri an teqnikosi, romelic miwis qveS axdens sasrgeblo 

wiaRiseulSi sivrciTigeometriuli gazomvebisa da Sesabamisi miwiszeda 
ubnebSi gazomvebis Sedegebis asaxvasa da datanas, samTosaZiebo samuSaoe
bis dros gegmilebis, rukebisa da Wrilebis Sedgenas.

marmarilo 
berZnuli warmoSobis sityva, niSnavs mbrwyinav qvas. m. – metamor

fuli mTis qanic, romelic warmoiSoba kirqvis gadakristalebis Sedegad. 
SesaZlebelia, agreTve, m. warmoiqmnas dolomitis gadakristalebis Sede
gad. dekoratiuli da skulpturuli marmarilos saxesxvaobani xasiaTde
ba wvrilmarcvlovani struqturiT, sxvadasxva feriT da moxatulobiT. m. 
simtkice kumSvaze aris 10002000kg/sm2 anu 98196 mgpa, gamoiyeneba mosapir
keTebel masalad. amzadeben agreTve samSeneblo blokebs, qandakebebs, sxva 
dekoratiul sagnebs. kargad iWreba, ixexeba da prialdeba.

martenis procesi

foladis gamodnobis teqnologia, saxelwodeba ewoda frangi metal
urgis p. martenis (18241915 ww.) pativsacemad, romelmac gamoiyena inglise
li mecnieris v. simensis (18231883 ww.) – siTbos regeneraciis principi, 1864 
wels aago regeneratorebiT pirveli aRqmedi Rumeli, raSic Tujis, jar
Tisa da flusebis kazmiT gamoadno foladi, romlis xarisxi ramdenjerme 
ukeTesi iyo, vidre besemeris foladis.
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martenis Rumeli 

siTbos regeneraciis pri
n cipiT foladis gamosadnobi 
agregati didi raodenobis 
jarTis, myari da Txevadi 
Tujis gamoyenebiT besemer
is procesTan SedarebiT fo
ladis xa risxi sagrZnoblad 
gaumjo besda. mis bazaze ganvi
Tarda orabazaniani Rumlebi, 
am procesiT saukuneze meti 
arsebobis periodSi msofli
oSi miliardobiT tona fo
ladi iqna gamodnobili.

martenis Rumlis zeda 
nageboba 

martenis Rumlis nawi lia, romelic ganlagebulia saamqros samuSao 
moednis donis (nulovani niSnulis) zeviT.

martenis Rumlis kamaris wylis aorTq le
biT sacivebeli sayrdeni koWi

1. macivrebi, orTqlad qcevis gacivebis siste
miT, rom lebic martenis Rumlis kamaris sayrdeni 
kon s  truqciaa;

2. sadnobi da gamaxurebeli Rumlebis fanjre
bi wylis gacivebis sistemiT.

martenis Rumlis qveda nageboba

martenis Rumlis nawilia, romelic ganlagebulia saamqros samuSao 
moednis (nulovani niSnulis) qveviT.

martensiti 
germaneli liTonmcodnis martensis (18501914) gvaris pativsacemad 

ewoda. nawrTobi liTonSenadnobebisa da sufTa liTonebis struqturu
li Semdgeni. austenitis gadacivebiT 727 °Cze qvemoT im temperaturamde, 
sadac naxSirbadis difuzia praqtikulad ar mimdinareobs, warimarTeba 
austenitis martensitSi gardaqmna. erTi myari xsnari – austeniti qimiuri 
Sed genilobis Seucvlelad gadadis meore myar xsnarSi – martensitSi, 
e. i. waxnagdacentrebuli kristaluri kuburi gisosi gardaiqmneba axal 
– tetragonur sivrciTdacentrebul gisosad. austenitis gisosSi arse
buli naxSirbadis atomebi mTlianad rCeba axal gisosSi. Sedegad, miiReba 
naxSirbadis gadajerebuli myari xsnari a – rkinaSi. m. gisosSi naxSir
badis atomebi aferxeben mis deformacias da kubad gadaqcevas, is damax
injebuli rCeba vertikaluri mimarTulebiT, sadac parametris fardoba 
C/a>1. m. tetragonobis xarisxi damokidebulia naxSirbadis raodenobaze 
da maqsimums aRwevs roca C tolia 1,09is. m. Canasaxi firfitovani ageb
ulebisaa da warmoiqmneba Zvris meqanizmiT anu gardaqmnis dros atomebis 
erTdrouli kanonzomieri gadaadgilebiT garkveul kristalografiul si

martenis Rumlis 
kamaris wylis 
aorTqlebiT 
saciveblis 
quslqveSa

koWis
ganivi
Wrili

martenis Rumlis ganivi Wrili
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brtyeSi, rac gamomdinareobs austenitis da martensitis struqturebis 
Sesabamisobidan. varaudoben, rom m. Canasaxebis kerebs unda warmoadgendes 
dislokaciebis garkveulad ganlagebuli jgufi. m. gardaqmnis dasawyisSi, 
martensiti koherentulia austenitis, anu maT Soris sazRvari ar arse
bobs, rac aadvilebs gardaqmnas, magram kristalografiuli sxvadasxvaobis 
gamo fazebis koherentul sazRvarze xdeba drekadi Zabvebis dagroveba, 
romlebic garkveul zRvars zemoT iwvevs plastikur deformacias, wydeba 
koherentuloba da m. Canasaxis zrda aRar xdeba. m. gardaqmna mimdinareobs 
Zalian didi siCqariT, daaxloebiT 106107 wamSi warmoiqmneba pirveli fir
fitebis garkveuli raodenoba, amis Semdeg mudmiv temperaturaze droSi. 
anu izoTermulad m. gardaqmna ar mimdinareobs, rasac aTermuli ewodeba 
da amiT gansxvavdeba perlituri gardaqmnisagan. temperaturis SemcirebiT 
kvlav warmoiqmneba m. axali raodenoba da a. S. martensituli gardaqmnis 
damTavrebis (m. d.) temperaturamde, sadac m. gardaqmna saerTod wydeba.

m. deformaciis
m., romelic warmoiqmneba t > tmd temperaturaze sawyisi fazis (austeni

tis) plastikuri deformaciis Sedegad. meqanikurad arastabiluri austeni
tis mqone foladebis kavitaciuri medegoba ganpirobebulia hidravlikuri 
mikrodartymebis Sedegad deformaciiT, nakeTis zedapirul SreSi marten
sitis warmoqmniT;

m. Termodrekadi
m., romlis kristalebis zomebi martensituli gardaqmnis sawyis (ms.) 

da damTavrebis (md.) temperaturebs Soris intervalSi, temperaturis daw
evis dros izrdeba, xolo awevisas mcirdeba;

m. kuburi
naxSirbadis mcire Semcvelobis m., romelic dabalnaxSirbadiani fo

ladebis wrTobisas an saSualo da maRalnaxSirbadiani foladebis moS
vebis dros ε – karbidis gamoyofis Semdeg warmoiqmneba;

m. meoreuli
m., romelic warmoiqmneba narCeni austenitidan;

m. moSvebis
wrTobis martensitidan foladis moSvebis an TviTmoSvebis procesSi 

warmoqmnili m., romelSic naxSirbadi gadajerebuli myari xsnaridan nawi
lobriv gamoyofilia karbidebis saxiT;

m. paketuri, lartyovani
metnaklebad tolRerZa m., romlis kris ta le bis erTnairad orien

tirebul, erTmaneTTan mcirekuTxiani sazRvrebiT SeerTebul Txel fir
fitebs warmoadgens;

m. tetragonuri
m., romlis gisosSi parametrebis Sefardeba C/a >1;
m. farulnemsisebri, ustruqturo
m., romlis nemsis maqsimaluri sigrZe 0,2 mkmze naklebia;

m. wvrilnemsisebri
m., romlis nemsis maqsimaluri sigrZe 46 mkmia;

m. wrTobis
martensistuli gardaqmnis sawyis (ms) temperaturaze ufro dabla, 

gacivebis Sedegad warmoiqmnili m.;
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m. heqsagonuri
m. mWidrod ganlagebuli heqsagonuri gisosiT, romelic zogierT Se

nadnobebSi, aseve 10 %ze meti manganumis Semcvelobis qromnikelian fo
ladebSi arsebobs.

martivi fena 
fena, romelic mTel sisqeze warmodgenilia erTgvarovani qaniT.

martiti 
romauli miTologiis omis RmerTis – marsis saxelwodebis mixedviT 

Seqmnili terminia, alqimikosebi rkinis simbolod miiCnevdnen, warmoadgens 
hematitamde daJangul magnetits – rkinis mdidari madnebis saxesxvaobas.

marformingi
foladis meqanikurTermuli damuSaveba, Seicavs martensitze wrTo

bas, mcire (35 %) civ plastikur deformacias da Semdgom dabal moSvebas; 
uzrunvelyofs foladis simtkicis 1020 %iT zrdas.

maryuJi, yulfi 
am termins metalurgiul praqtikasa da liTonmcodneobaSi aqvs ramde

nime erTmaneTisgan gansxvavebuli mniSvneloba aqvs, romelTagan ZiriTadia: 

m. disklinaciuri
kristalis calkeuli ubnis SemomsazRvreli daxSuli (Caketili) mru

di, sadac grexis disklinaciis warmoqmnisas Semobruneba xdeba;

m. dislokaciuri
kristalis SigniT daxSuli dislokaciis xazi;

m. magnituri histerezisis
magnituri velis daZabulobaze masalis damagnitebis damokidebulebis 

grafiki, rodesac daZabuloba icvleba pirdapiri da ukumimarTulebiT 
maqsimaluri damagnitebis gamomwvev doneebs Soris;

m. teqnologiuri
wvrilsortuli glinvis procesSi YTanamimdevrobiT ganlagebul safex

urebs Soris arsebuli armaturis nawili, gansazRvruli sigrZiT da kveTis 
farTobiT; m. t. daniSnulebaa galebs Soris glinvis siCqareTa regulireba;

m. wvrilsortuli naglinis
wvrilsortuli naglinis glinvis procesSi warmoqmnili teqnolo

giuri uwesrigoba, romelic armaturis damaryuJebas iwvevs. am movlenis 
ZiriTadi gamomwvevi mizezebia siCqaris Sefer xeba glinvisas, armaturis 
zedapiruli defeqti, wina kalibrSi moWimvis mniSvnelobis Seusabamoba 
saangariSo monacemebTan da sxv.

marSaliti 
wvrilmarcvlovani faSari naleqi qani, Sedgeba wvrildispersiuli, 

mtvrismagvari kvarcisagan. iyeneben rogorc saCamosxmo teqnologiur qvi
Sas, agreTve keramikul da eleqtrodebis warmoebaSi.

marSruti 
milebis adidvis, glinvis da saerTod namzadis nakeTobis miRebis te

qnologiuri procesis ZiriTadi da damxmare operaciebis Tanamimdevrobis 
sqema iTvaliswinebs reJimebis da sxva teqnologiuri parametrebis dacvas.
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marcvali 
polikristaluri konglomeratis (Tujis, foladis da sxv. Senad

nobebis) erTmaneTisagan gamoyofili calkeuli (didkuTxiani sazRvrebis 
mqone) kristalebi. foladebis meqanikuri da fizikuri Tvisebebi bevradaa 
damokidebuli m. zomebze. wvrilmarcvlovani struqtura ganapirobebs fo
ladis nakeTobebis maRal simtkicesa da plastikurobas. marcvlebis sax
esxvaobaTa gansazRvrisTvis miRebulia Semdegi cnebebi:

m. aRdgenili
austenituri m. memkvidreobiTi struqturis mqone foladebSi, sruli 

fazuri gadakristalebis Semdeg inarCunebs sawyis formas da orientirebas;

m. memkvidreobiTi
foladis marcvlis zrdisadmi midrekileba – maxasiaTebeli (Tviseba), 

ganisazRvreba garkveuli reJimiT Termuli damuSavebis Semdeg austenitis 
marcvlis zomiT. es reJimi saxelmwifo standartiT qveevteqtoiduri fo
ladebisaTvis iTvaliswinebs 930 °Cze gaxurebas da 8saaTian dayovnebas. 
zeevteqtoiduri foladebisTvis dayovneba Seadgens 3 saaTs. gaciveba, orive 
SemTxvevaSi, unda xdebodes RumelTan erTad. aseTi reJimiT damuSavebuli 
foladis nimuSis marcvlebis zomebs gansazRvraven aTbaliani sistemiT;

m. namdvili (faqtiuri)
foladis da sxva Senadnobebis m. (maxasaiTebeli), ganisazRvreba Ter

muli damuSavebis Semdeg misi zomiT, damokidebulia am damuSavebis temper
aturaze da dayovnebis xangrZlivobaze;

m. sawyisi
foladis austenitizaciis Semdeg formirebuli austenitis m.

marcvlovaneba 
fxvieri masalebis nawilakebiT gacriTi klasifikaciis SedegebiT 

gan sazRvruli zomis pirobiTi maxasiaTebeli.

marcvlovani da fxvnilovani Senadnobebis daduReba
xeliT daduReba naxSiris eleqtrodiT. marcvlovani da fxvnilovani 

sali Senadnobebi eyreba dasaduRebel zedapirs da Semdgom xdeba maTi 
gadnoba saSemduReblo rkaliT.

marwuxiT rCilva
kontaqturi rCilva, romlis dros misarCili nakeToba magrdeba xe

liT gadasatani marwuxebis naxSiris eleqtrodebs Soris da xurdeba spe
cialuri dabalvoltiani transformatoris eleqtrodeniT.

masa 
materiis fizikuri maxasiaTebeli, romelic mis inerciul da gravitaci

ul Tvisebebs gansazRvravs. masis cneba Setanili iyo i. niutonis meqa nikaSi. 
m. erTeuli SI sistemaSi aris kilogrami (kg), xolo CGS sistemaSi – grami (g);

m. anodis
naxSirbadovani m, romelic koqsisa da sqelfisisagan aris Sedgenili. 

TviTgamowvadi eleqtrodebis dasamzadeblad gamoiyeneba. am eleqtrodebs, 
Tavis mxriv, iyeneben aluminis eleqtrolizuri miRebisas;

m. atomuri
atomur erTeulSi gamosaxuli qimiuri elementis masa.
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m. kriWis
brZmedis kriWis Casaketi m.;

m. molekuluri
masis atomur erTeulebSi gamosaxuli molekulis masa, raodenobrivad 

molekulaSi Semavali yvela elementis atomebis masebis jamis tolia;

m. satkepni
metalurgiuli Rumlebis amonagis cecxlgamZle masa;

m. saRare
brZmedidan da Tujis gamosaSvebi ormoebis da foladsadnobi Rumle

bidan Txevadi liTonis gamosaSvebi Rarebis kedlebis sagozi m.;

m. cecxlgamZle
raime cecxlgamZle masalis fxvnilis narevi c. TixasTan an sxva Se

makavSirebelTan. m. c. gansxvavdeba marcvlovnebiT, plastikurobiT, cecx
lgamZleobiT da sxva `muSa~ TvisebebiT. metalurgiuli saTbobis qimiuri 
Sedgenilobis mixedviT ganasxvaveben organul, mSral, wvad da muSa masas 
anu `muSa~ saTbobs.

organuli masa iTvaliswinebs saTbobSi oTxi elementis: naxSirbadis, 
wyalbadis, Jangbadis da azotis Semcvelobas:

m. mSrali
tenisgan mTlianadaa gaTavisuflebuli saTbobis Sedgeniloba;

m. sawvavi anu wvadi
saTbobis Sedgeniloba tenis nacris gareSe. muSa masa anu muSa saTbobi 

iTvaliswinebs saTbobSi Semavali yvela elements nacarTan da tenTan erTad.

masagadacema 
masagacvla or nivTierebas an fazebs Soris arsebuli gamyofi zeda

piris gavliT (an gamyofSeRwevadi kedlis gavliT).

masagacema 
masagacvla garemosa da mis gamyof zedapirs Soris sxva garemosTan. 

masagacvla 
erTi fazidan meoreSi an erT fazaSi raime komponentis TviTneburi 

gadatana am komponentis koncentraciis Semcirebis mimarTulebiT.
masagacvlis procesebi mravalstadiania da Seicavs nivTierebis ga

datanas rogorc erTi fazis zRvrebSi, ise erTi fazidan meoreSi gayofis 
zedapiris gavliT. m. warmoadgens iseTi procesebis safuZvels, rogori
caa: reqtifikacia, eqstraqcia, absorbacia, adsorbacia, izotopuri gacvla 
da sxv. es procesebi gamoiyeneba nivTierebebis gamoyofisaTvis, maTi min
arevebisagan gawmendisaTvis sufTa liTonebis misaRebad da sxv. mag., NaCl-
is SeiZleba gamoviyenoT Be da Ti gamoxdisTvis reaqciebiT:

Be + 2NaCl (gaz) = BeCl2(gaz) + 2Na (gaz).  Ti + 4NaCl = TiCl4 + 4Na (gaz).
halogenidis orTqlis gatarebiT myari liTonis gaxurebisas, reaq

cia endoTermulia da xelsawyos civ zonaSi qloridis daSliT gamoiyofa 
sufTa liToni.

masalaTmcodneoba 
mecniereba liTonuri, araliTonuri (keramikuli, pilomeruli, kom

poziciuri da sxv.) masalebis Tvisebebisa da agebulebis Sesaxeb. m. ZiriTadi 
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amocanaa daadginos kanonzomierebani sxvadasxva konstruqciuli masa lis 
agebulebas, Sedgenilobasa da Tvisebebs Soris (agebulebis defeqtebis 
CaTvliT), aseve maTi damzadebis meTodebisa da damuSavebis gavlena, maRa
lefeqturi masalebis konstruqciuli simtkicis, Tbo, korozia da cveTa
medegobis asamaRleblad. m. iTvaliswinebs axali sakonstruqcio masalebis 
SemuSavebas sasurveli Tvisebebis kopleqsiT konkretuli gamoyenebisaTvis. 
m. Teoriul safuZvels warmoadgens myari sxeulebis fizikisa da araor
ganuli qimiis Sesabamisi ganyofileba.

masalebi 
metalurgiul praqtikaSi gamoyenebuli ZiriTadi masalebia:

m. abraziuli
maRali sisalis kristaluri marcvlovani an fxvieri m., liTonis na

keTobaTa zedapiridan Txeli fenis mosaxsnelad gamoiyeneba;

m. antifriqciuli
srialis sakisrebis dasamzadebeli m., romelic xaxunis dabali koe

ficientiT, sakmarisi simtkiciT, maRali cveTa, daRliloba, kavitacia da 
koroziamedegobiT xasiaTdeba;

m. armirebis anu saarmaturo
maRali simtkicis m., romelSic SeaqvT sxva nivTiereba maTi simtkicis 

gazrdis mizniT;

m. armirebuli
m., romelsac aZliereben sxva ufro mtkice masalebiT;

m. boWkovani
liTonuri an araliTonuri m., romelTa struqtura nawilobriv an 

mTlianad boWkoebisagan Sedgeba.

m. bunebrivi
bunebaSi arsebuli m., romelTa gamoyeneba damuSavebis gareSea Sesa

Zlebeli. m. b. miekuTvneba TviTnabadi liTonebi, zogierTi mine rali da sxv.;

m. gasawyobi
fxvieri cecxlgamZle m., romelic Rumlis Siga zedapiris SesakeTe

blad gamoiyeneba. mag., foladsadnobi Rumlis wina, ukana da gverdiTi 
kedlebis (ferdobebis) SesakeTeblad. m. g. miekuTvneba gamomwvari dolomi
tis, magnezitis da sxv. fxvnilebi;

m. dasaduRebeli
liTonuri an araliTonuri m., romelic liTonnakeTobaTa zedapirze 

dasaduReblad, maTi geometriuli formis, zomebis aRsadgenad da fizi
kurmeqanikuri Tvisebebis Secvlis mizniT gamoiyeneba;

m. defeqtoskopuri
myari an Txevadi m. nakeTobebis defeqtoskopiT gamokvlevisa da kon

trolisas gamoiyeneba. miekuTvneba magnituri fxvnilebi, suspenziebi, flu
oroscentuli siTxeebi da sxv.;

m. dispersiulmtkicebadi
kompoziciuri m., romelsac Zneldnobadi naerTebis nawilakebiT – 

(dispersiuli CanarTebiT) amtkiceben;

m. eleqtrogamtari
maRali kuTri eleqtrogamtarobis mqone liTonebi da Senadnobebi;
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m. eleqtrodis
saSemduReblo eleqtrodis dasamzadebeli masala;

m. eleqtrosaizolacio
maRali kuTri eleqtrowinaRobis mqone masalebi;

m. zegamtari
nivTierebebi, romelsac tkr. temperaturaze qveviT mniSvnelovnad ufro 

dabali kuTri eleqtrowinaRoba da liTonebze ufro maRali diamagnituri 
amTvisebloba axasiaTebs;

m. Tbosaizolacio
dabali Tbogamtarobis m., gamoiyeneba Rumlebsa da sxva siTbur agre

gatebSi Tbosaizolacio miznebisaTvis;

m. Termoeleqtruli
eleqtroenergiis siTbur energiaSi da piriqiT gardasaqmnelad gamoy

enebuli liTonuri da naxevargamtaruli m.;

m. kompoziciuri
heterogenuli m.k., romelTa calkeuli fazebi specifikur funqciebs 

asrulebs da Tvisebebis urTierTgaZlierebiT an Se jaxebiT axal efeqts 
qmnis;

m. konstruqciuli
xasiaTdeba k. simtkiciT, datvirTvis qveS momu Save samSeneblo manqa

nebis da meqanizmebis detalebis dasamzadeblad ga moi yeneba;
m. liTonplastikuri – kompoziciuri masala, romelic polimerul

danafarian liTonur furclebs warmoadgens;

m. magnituri
ix. magnetizmi;

m. mJava cecxlgamZle
cecxlgamZle masalebi, romelTa SedgenilobaSi siliciumis oqsidi 

SiO2 Warbobs;
m. nanometruli kristaluri
liTonuri masalebi zewvrilmarcvlovani (<50 nm) struqturiT;

m. naxevargamtari
m., romelTa eleqtrogamtaroba temperaturis zrdiT imatebs 

(germaniumi, siliciumi, seleni, teluri, Jangeulebis umetesoba da sxv. 
SenaerTebi);

m. neitraluri cecxlgamZle
cecxlgamZle m., romelTa SedgenilobaSi fuZeliTonTa oqsidebis 

raodenoba daaxloebiT kaJmiwis Semkvrelad aucilebeli raodenobis to
lia;

m. radiaqtiuri m.
gamoirCeva bunebrivi an xelovnuri radiaqtiurobiT;

m. rkinamadnuri
m., Seicavs rkinis madnis aglomeratis, gundebis produqts;

m. sakazme
m., warmoadgens kazmis komponentebs;

m. sayalibo
sayalibo da sakope narevebs mosamzadebeli m. ganarCe ven bunebriv da 

xelovnur m. s. ZiriTadad gamoiyeneba: yalibebisaTvis – kvarcis qviSa da 
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sayalibo Tixa; gamyofi dafarvebisaTvis da mimtverisaTvis – talki, qvana
xSiris da kvarcis mtveri (pudri); Semkvrelad – zeTovani masalebi, fiWvis 
fisis uqroladi narCeni, sulfaturi tute da sxv. m. s. damzadebuli narevi 
unda flobdes – karg airgamtarobas, plastikurobas, sakmao simtkices, 
damyolobas, cecxlgamZleobas da a. S.; 

m. saSemduReblo
SeduRebis procesebis uzrunvelsayofad da SenaduRi nakeris (Senaer

Tis) misaRebad gamoyenebuli masalebi – flusebi, eleqtrodebi, instru
mentebi, damcavi airebi;

m. forovani
m. romelTa forebis moculobam sagnis moculobis 50 %mde SeiZleba 

Seadginos; 

m. fuZececxlgamZle
cecxlgamZle masalebi, romlebic upiratesad Seicavs fuZe oqsidebs 

(MgO, CaO);
m. fxvnilovani
m., amzadeben saWiro misaRebi masalis Tvisebebis misaRebad sxvadasxva 

Tvisebisa da zomis fxvnilebis konsolidaciis gziT.

masiurad Camosxmuli sacentre
masiurad sxmuli sacentre cilindruli Rrus mqone progresuli kon

struqciisaa. mas ar sWirdeba daSla, meqanikuri damuSaveba. vertikalur 
mdgomareobaSi xiduri amwis daxmarebiT xdeba centraluri sasxmisis da 
cecxlgamZle masalebis jarTisgan ganTavisufleba. aseve xiduri amwiT 
ver tikalurad xdeba awyobili cecxlgamZle milakebsa da sacentres So
ris RreCos mSrali qviSiT Sevseba, yovelgvari Srobis gareSe usafrTxoe
bis teqnikiT uxifaToa. ris Semdeg sacentreebiTa da boyvebiT awyobili 
Se madgenloba miewodeba saCamosxmo mals foladis Camosasxmelad.

masiuri sacentres konstruqcia pirvelad damuSavda rusTavis 
metalur giul qarxanaSi 1970ian wlebSi, saamqros ufrosis guram qaSakaS
vilis, boyvebis ezos ufrosis kukuri vaWaraZis (18312002 ww.) da mTavari 
meqanikosis giorgi qobalavas (19282003 ww.) mier. aRniSnulma RonisZiebam 
sagrZnoblad gazarda Tujis sacentreebis medegoba, Semcirda maTi meqa
nikuri damuSavebis xarjebi, gamartivda sacentres awyobis teqnologia, 
ramac Seam cira mZime fizikuri Sroma, aseve Camosxmis dros liTonis dana
kargebi da wuni. sacentreebis masiurma danergvam sacentris daSlaawyobi
sas ubedur SemTxvevebsac mouRo bolo.

masiuri warmoeba
warmoeba, romelic xasiaTdeba stabiluri programiT (erTi tipis 

pro duqciis gamoSveba didi masiuri raodenobiT), muSa adgilebis viwro 
spe cializaciiT, nakadebis uwyvetobiT, TiTo muSa adgilze erTi opera
ciis mimagrebiT.

masra 
Rru sqelkedliani namzadi, miiReba mrgvali milnamzadis ramdenime 

gamWolav dganze ganRruebis Sedegad. misi avtomatdganze, elongatorsa 
da mareducirebel dganze glinviT miiReba cxlad glinuli, unakero 
mili.
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masspeqtroskopia
nivTierebebis gamokvlevis erTerT gavrcelebul meTods warmoad

gens maspeqtruli analizi (ionebis masebis fardobas maT muxtebTan). mas 
speqtroskopiaSi iyeneben eleqtrul da magnitur velebs sxvadasxva masis 
io nebis gancalkevebisaTvis vakuumSi. pirveli masspeqtruli analizi Cata
rebuli iqna inglisSi 1910 wels j.j. tompsonis da 1919 wels f. astonis 
mier. dasawyisSi masspeqtrometrebi gamoiyeneboda atomuri masebis zusti 
gansazRvrisaTvis. amJamad m. speqtruli meTodi farTodaa danergili qimi
aSi, kerZod, fizikur qimiaSi elementaruli da molekularuli struqtu
ruli analizisaTvis.

masterStampi 
cxlad tvifris meTodebiT muSa tvifrebis an maTi ZiriTadi deta

lebis (Rarulebis Casmebi, puansonebi, matricebi) dasamzadebeli tvifari, 
rac meqanikuri damuSavebis SemcirebiT an mis gareSe, muSa tvifrebis damza
debis Rirebulebas mniSvelovnad amcirebs.

masuri wili 
calkeuli komponentis koncentracia – procentulwoniTi Semcvelo

ba raime rTul SenaerTSi, nivTierebasa Tu masalaSi. mag., foladSi pro
centebSi gamosaxuli naxSirbadis m. w.

matrica 
1. Senadnobis ZiriTadi struqturuli an fazuri Semadgeneli nawili;
2. erTi an ramdenime Raris (xvrelis) mqone teqnologiuri instrumen

ti, romlebSic dawnexili nakeToba an naxevarfabrikati gamoiwveva, am SemT
x vevaSi is sxvadasxva profilis nakeTobaTa misaRebad gamoiyeneba;

3. wnexyalibis nawili specialuri siRruiT, romelSic fxvnilovani 
masala iwnixeba.

matricis bade
1. erT an ramdenimeRariani teqnologiuri iaraRi, romelSic masalebi 

an naxevarfabrikatebi gamoiwnixeba; iyeneben milebis an sxva profilis wne
xisas; 

2. Senadnobis ZiriTadi fazuri an struqturuli Semdgeni; 
3. wnexyalibebis nawili fxvnilovani masalis dawnexisaTvis; 
4. miwisqveSa samTamadno sawarmo – damuSavebis samTamadno meTode biT, 

Tanamedrove m. mravali saxeobis nagebobaTa da Senobebis kompleqss war
moadgens, romelSic sasargeblo wiaRiseulis mopovebis gamdidrebisa da 
gadamuSavebis teqnologiuri safexurebia Tavmoyrili.

maqmani, maqmanisebri profili 
specialuri daniSnulebis fasonuri formis naglini (samSeneblo, man

qanaTmSenebeli da sxva dargis moTxovnilebaTa dasakmayofileblad).

maRali simtkicis naglinis miReba 
foladis naglinis Termuli damuSavebis saxesxvaoba, romelic iTva

lis winebs nakeTobis gaxurebas 150200°СiT Ac3 wertilze zeviT da gardaqm
nis srul dasrulebamde gadacivebuli austenitis Semdgom izoTermul da
yov nebas. iyeneben maRali simtkicis mqone mavTulis dasamuSaveblad.
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maRaltemperaturuli TviTgavrcelebadi sinTezi
ferdinand TavaZis metalurgiisa da masalaTmcodneobis institutis 

mec nierTa jgufma mniSvnelovani wvlili Seitana progresuli TviTgavr ce
lebadi maRaltemperaturuli sinTezis teqnologiis ganviTarebaSi. maT naS
romebSi warmoCenilia rogorc samecniero, aseve teqnologiuri siaxleebi. 
maTi samecniero miRwevebi mxardaWeril iqna saxelmwifos mier da aRiniS na 
saxelmwifo premiebiT: samecniero samuSaosTvis ̀ TviTgavrcelebadi ma Ral
temperaturuli sinTezis maRalefeqturi teqnologiebis SemuSaveba axa li 
klasis masalebis misaRebad“, 2010 wels avtorTa jgufs: g. oniaSvili, g. 
var SalomiZe, z. aslamazaSvili da g. zaxarovi teqnikis dargSi, mieniWaT 
sa qarTvelos erovnuli premiis laureatis wodebebi da dajildovdnen 
ver c xlis medliT. 

maRaro 
madneuli, aramadneuli, samToqimiuri nedleulis da saSeni masalebis 

miwisqveSa damuSavebis wesiT mompovebeli samTo sawarmo, samTo gvirabebis 
erTobliobiT da ganiavebis erTiani sistemiT.

maRaros veli 
sabados nawili, romelic moicavs ramdenime maRaros (Saxtis) mina

kuTvns da isini erTi sammarTvelos struqturidan imarTeba.

maRaros (velis, frTis) konservacia 
maRaros (velis, frTis) 6 Tveze meti xniT SeCerebis SemTxvevaSi 

maizolirebeli da damcavi RonisZiebebis erTobliobis gatarebiT konserva
cia xorcieldeba.

maRaros likvidacia 
maRaros saeqsploatacio maragebis amowurvis an ararentabelobis gamo, 

maRaros daxurvisaTvis saWiro RonisZiebebiT likvidacia xorcieldeba.

maRaros normaluri uzrunvelyofis eleqtromowyobiloba 
1. eleqtromowyobiloba, romelic ar aris aRWurvili afeTqebausafr

Txo saSualebebiT;
2. maRaros uzrunvelyofa eleqtromowyobilobiT, romelic aRWur

vilia specialuri unaperwklo afeTqebausafrTxoebis saSualebebiT.

maRaros transporti 
manqanaTa, operaciaTa kompleqsi, romelic uzrunvelyofs mopo vebis 

adgilidan sasargeblo wiaRiseulisa da fuWi qanis zedapirze an sxva 
gvirabSi gadatanas, aseve zedapiridan miwis qveS saWiro mowyobilobe bis, 
masalebis miwodebas da personalis gadayvanas.

maSa 
erTsaxsriani orReroiani samarjvi – iaraRi. m. samWedlo cxeli li

Ton produqciis an raime sxva sxeulis erTi adgilidan meoreze gadasatani 
sazeinklo saqmis instrumentia.

maCvenebeli, indeqsi 
metalurgiul praqtikasa da mecnierebaSi gamoyenebulia mravali 

formisa da Sinaarsis mqone m., zogierTi maTganis gansazRvreba mocemulia 
sxvadasxva terminis ganmartebisas:
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m. gafarToebis
m.g. parametri gviCvenebs siganisa da simaRlis deformaciebs Soris 

Tanafardobas da ricxobrivad udris sruli gaganierebis (gafarToebis) 
fardobas absolutur moWimvasTan;

m. deformaciuli ganmtkicebis
masalis (ε) deformaciiT cvlilebisas WeSmariti б Zabvebis namatis an 

zrdis tempis maxasiaTebeli, romelic ga moisaxeba n – mniSvnelobiT gan
tolebaSi: б = KEn;

m. deformaciuli ganmtkicebis siCqaris
siCqaris Secvlisas WeSmariti Zabvis zrdis tempis an namatis maxasi

aTebeli deformaciis, gansazRvravs liTonebisa da Senadnobebis zeplas
tikurobis gamovlenis SesaZleblobas;

m. koroziis
liTonis koroziuli daSlis xarisxis maxasiaTebeli parametri. misi 

gansazRvris meTodi damokidebulia koroziuli rRvevis saxe ze (gvaro
baze);

m. koroziis diferencialuri
koroziuli procesis gavrcelebis siCqaris maxasiaTebeli, eqsperi

mentulad koroziis integraluri m. droSi cvlilebiT ganisazRvreba;

m. koroziis integraluri
koroziuli efeqti, romelic liTonnakeTobis gansazRvruli droiT 

gamocdis Sedegad SeimCneva;

m. koroziuli mdgomareobis
drois erTeulSi koroziis dasaSveb siRrmeSi SemRwevi;

m. wyalbaduri (pH) 
wyalxsnarebis mJavianobis raodenobrvi maxasiaTebeli, ricxobrivad 

tolia pH=Lg[H+]-isa, sadac H+ ionebis Termodinamikuri aqtiurobaa xsnar
Si, mol./l. neitralur xsnarebSi 25 °C-ze pH=7, TuTiis damatebisas – pH>7-
ze, xolo mJavas damatebisas – pH<7-ze.

macivari brZmedis quris 
specialuri daniSnulebis mowyobiloba, brZmedis da sxva Rumlebis 

wyobis gasaciveblad, romelSic gamaciveblad gamoiyeneba Txevadi an ai
rovani gamaciveblebi.

maZlierebeli 
mowyobiloba, romelic zustad aRiqvams mudmiv da cvalebad sig

nalebs da axdens maTi amplitudis da simZlavris gaZlierebas damxmare 
kvebis wyaros energiis xarjze. maZliereblis ZiriTadi maxasiaTeblebia: 
gaZlierebis koeficienti – gamosavali da Sesavali signalebis fardoba; 
sixSiruli maxasiaTebeli; sakuTari xmauris done; gamosaval da Sesaval 
signalebs Soris funqciuri damokidebulebis xasiaTi.

maxasiaTebeli
agregatebisa da teqnologiuri procesebis parametrebi, liTonebisa 

da Senadnobebis fizikurqimiuri da meqanikuri Tvisebebis maCveneblebi (si
di deebi). aseT maxasiaTeblebs miekuTvneba drois monakveTSi liTonebisa da 
Senadnobebis ZabvaTa da deformaciebis cvalebadobis amsaxveli paramet
rebi, rogoricaa cocvadoba, ZabvaTa relaqsacia, siTxis siblante da sxv.
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mbolavi, Wvartlavi, mkvamlavi garemo

wvisaTvis saWiro haeris (Jangbadis) naklebobiT, sawvavis xarjis ga
dametebiT da sxv. arasruli wvis Sedegad gamowveuli uwesrigoba, rac 
iwvevs sawvavis xvedriTi wilis gadaxarjvas. 

mbJutavi

mcire an susti intensiurobis mqone ali, CiraRdani, saerTod, Rumeli 
an saTbobsawvavi mowyobiloba (sanTura, frqvevana da sxv.).

mbrunavi rkaliT SeduReba

dnobiT SeduRebis saxeoba, milebis pirapira SeerTebisTvis. mbrunavi 
rkaliT SeduRebisas gamoiyeneba im eleqtruli rkalis siTbo, romelic 
mbrunavi magnituri velis daxmarebiT gadaadgildeba wrewirze pirapiris 
gaswvriv. aRniSnuli veli iqmneba eleqtromagnitis koWebiT da brunvisas 
waitacebs rkals, rasac nawiburebis swraf Semolxobamde mivyavarT. faq
tobrivad, SeduRebis es saxeoba rkaluris saxesxvaobad iTvleba.

mglinavi

saglini dganebis, saamqroebis ZiriTadi momsaxure maRali kvalifika
ciis specialistebi, operatori, mvalcavi, damkalibrebeli da sxv.

mgozavi 

kalatozis profesiis nairsaxeoba, ZiriTadad awarmoeben cecxlgam
Zle masebiT amonagisa da Rarebis zedapirTa Selesvas, gagozvas.

mgrZnobiare elementi – ixileT gadamwodi.

mdaRavi 

saglinav saamqros erTerTi specialisti, misi movaleobaa naglinis 
zedapirze nadnobis nomris da foladis markis aRmniSvneli daRis dasma, 
rogorc xeliT, ise specialuri manqanaiaraRebiT.

mdgomareoba

am terminiT ganisazRvreba metalurgiuli agregatebis, teqnologi
uri procesebis, liTonebis da sxv. Senadnobebis fizikuri, agregatuli, 
wonasworuli stabiluri Tu metastabiluri m.;

m. amorfuli
myari sxeulis m. atomebisa da molekulebis uwesrigo ganlagebiT, 

rac fizikuri Tvisebebis izotropulobas iwvevs;

m. brtyeli daZabuli
daZabuli m., romlis drosac Zabvis tenzorSi sami ZiriTadi normal

uri Zabvidan erTi maTgani nulis tolia;

m. daZabuldeformirebuli
m. sxeulis deformaciis da daZabulobis ganawilebis maxasiaTebeli, 

romelic maTze moqmedebisas sxeulis qcevas asaxavs; 

m. daZabuli
Zalis moqmedebis pirobebis kompleqsi, romlebSic mocemul momentSi 

imyofeba sxeulis yoveli elementaruli moculoba; is xasiaTdeba Zabvis 
tenzoriT; 
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m. deformirebuli
deformaciuli pirobebis kompleqsi, romelSic mocemul momentSi 

yoveli elementaruli moculoba imyofeba da deformaciis tenzoriT 
gamoisaxeba;

m. liTonuri
liTonebis eleqtronuli agebuleba, romlisTvisac da ma xasiaTebelia 

eleqtro da Tbogamtaroba, romelTa sidide temperaturis matebis dros 
mcirdeba;

m. metastabiluri
Termodinamikuri sistemis SedarebiT mdgradi m., romelic miiswrafis 

stabilur mdgomareobaSi TviTneburad gadasvlisa ken da romelsac gibsis 
energiis minimumi axasiaTebs;

m. Setivtivebuli
masalis myari an Txevadi nawilakebis mdgomareoba iseT garemoSi, 

romlis simkvrive ufro naklebia nawilakebis simkvrivesTan SedarebiT da 
romelSic isini SemosazRvruli zedapiriT erTmaneTs ar exe ba;

m. wonasworuli
ucvleli garemo pirobebis mdgomareoba, romelsac Termodinamikuri 

sistema sabolood aRwevs.

mdgradi, mdgradoba 
nivTierebis, masalis, teqnologiuri procesis parametrebis mdgomareo

bis stabiluroba, gamZleoba, raime mavne moqmedebisadmi winaaRmdegobis 
gawevis unari. mag., widamdgradi cecxlgamZle masala.

mdgradi metastabiluroba 
garemos SedarebiT mdgradi mdgomareoba, romlidanac is gare amg

znebis zemoqmedebiT TviTneburad gadadis ufro mdgrad mdgomareobaSi. 
gadasvlis albaToba gacilebiT mcirea, vidre arastabiluri mdgomareo
bisTvis.

mdnobeli 
eleqtroTermuli sadnobi agregatis dnobis procesebis marTvis mTa

vari specialisti – mdnobeli, misi xelSemwyobebi warmoebis ostatebis 
xelmZRvanelobiT Senadnebis gamodnobis teqnologiur process axorcie
leben. 

mdnobi, flusi 
Tujis, foladisa da sxva Senadnobebis gamodnobis teqnologiaSi ga

mo yenebuli fxvieri masala; ZiriTadi daniSnulebaa widawarmoqmna da misi 
fuZianobis saWiro parametris uzrunvelyofa. mag., foladsadnob teqnolo
giaSi m. gamoiyeneba kirqva, kiri, boqsiti, romelTa qimiuri Sedgeniloba 
uzrunvelyofs saWiro fuZianobis widis warmoqmnas.

mdozavi, dozatori 
Txevadi an fxvieri masalebis woniT an moculobiTi gansazRvris 

mowyobiloba. m. d. saSualebiT specialur madozirebel ganyofilebaSi 
awarmoeben sakoqse naxSirebis kazmis TiToeuli komponentis raodenobis 
gansazRvras (dozirebas). dozatoris momsaxure personalia mdozavi, mka
zmavi.
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mduRare saSemduReblo abazana

saSemduReblo abazana, romlis zedapirze amodis warmoqmnili ai
ris buStulebi. foladis saSemduReblo abazanis duRili, Cveulebriv, ga
mowveulia liTonSi gauxsneli naxSirJangis warmoqmniT.

meaglomerate 

aglofabrikis momsaxure personalis wamyvani profesia. 

meaire

brZmedis teqnologiuri procesebis marTvaSi monawile erTerTi wa
myvani profesia.

mebrZmede 

brZmedis Rumlis brigadis wamyvani profesia (ix. mequre).

mega 

berZnuli warmoSobis sityva, niSnavs dids. – sityvaTa winsarTi, ro
melic gamoiyeneba erTeulis aTjeradobis gamosaxatad aRiniSneba `m~ aso
Ti da Seesabameba 106 mamravls. jeradi erTeulis warmoqmnis da aRniSvnis 
magaliTebia: 1nm (meganiutoni) =106n. 1 mpa (mgapaskali) = 106pa da sxv.

megavati 

simZlavris aRmniSvneli jeradi erTeuli. 1 mvt (megavati) = 1000 kvt 
– 106vt (ix. vati).

megapiri 

berZnuli warmoSobis Sedgenili sityva, niSnavs did cecxls. rkinis 
da qromis mxurvalmedegi Senadnobi, Seicavs 2039 % qroms da 5 %mde alu
mins., m. Tvisebebi qromalis Senadnobis Tvisebebis analogiuria. m. pirve
lad SemuSavda da gamoiyenes dasavleT germaniaSi, XX saukunis bolo 
aTwleulSi.

megometri

didi eleqtruli winaRobebis sazomi gadasatani xelsawyo. ZiriTadad 
izomeba eleqtromowyobilobis, kabelebis, gragnilebis, eleqtruli manqa
nebis da sxvaTa izolacia.

medegi, medegoba 

nivTierebis, masalis, foladebis da sxva Senadnobebis unari, gare 
zemoqmedebisas an gansazRvruli drois ganmavlobaSi SeinarCunos sawyisi 
forma, zomebi da gamoyenebiTi Tvisebebi. 

meTanis adgilobrivi dagroveba 

gvirabis Cixur adgilebSi meTanis dagroveba.

meTanis avtomaturi indikatori (gadamwodi) 

stacionaluri an gadasatani xelsawyo, romelic axdens Saxtis gamona
muSevris atmosferoSi meTanis koncentraciis adgilobriv da distanciur 
uwyvet kontrols da signalizacias. misi muSaoba dafuZnebulia Tburi 
efeqtis gamoyenebis principze. siTbo warmoiqmneba dabaltemperaturiani 
katalizatoris zedapirze meTanis ualod wvis Sedegad.
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meTanis uecari gamoyofa 
naxSiris fenidan drois mcire monakveTSi didi raodenobis airis ga

mo yofa iwvevs afeTqebas da mniSvnelovani raodenobis naxSiris (da zogjer 
fuWi qanis) gamotyorcnas.

meTanis Srisebri dagroveba
haerze msubuqi airis (meTanis) dagroveba gvirabis kedlebsa da WerSi 

arsebul sicarieleSi, rac haeris aqtiuri WavliT ver niavdeba.

meTani, Waobis airi (CH4) 
uferuli airi, – 161,6 °C duRilis temperaturiT; bunebrivi airis Ziri

Tadi Semadgeneli nawili. m. arsebobs, agreTve, navTobgadamuSavebis airebis 
SedgenilobaSi da warmoiqmneba myari saTbobis gazifikaciisas. gamoiyeneba 
acetilenis misaRebad, wyalbadcianidmJavas warmoebaSi, teqnikuri naxSir
badisa da qloroformis miRebis teqnologiaSi, iyeneben, agreTve, rogorc 
maRalkaloriul saTbobs.

meTansiuxve (gazsiuxve) 
samTo gvirabebSi gamoyofili gazis (meTanis) raodenoba.

meTodi 
berZnuli warmomavlobis sityva, niSnavs kvlevas. bunebis movlenaTa 

da teqnologiuri procesebis mecnieruli Seswavlis – gamokvlevis xerxis, 
WeSmaritebis Secnobis gegmazomieri, Tanamimdevruli gza. m. – saerTod, 
aRniSnavs midgomas, xerxs, moqmedebis saxeobas – gvarobas. 

m. akustikuri emisiis
myari sxeulis rRvevis an deformaciis procesebis analizis xerxi, 

dafuZnebuli am procesebis Tanamdevi akustikuri efeqtebis registraciaze;

m. aRdgenili anabeWdis
liTonebis sisalis gazomvis xerxi (ix. bri ne lis m.) anabeWdis zomis 

mixedviT, romelsac dawnevis Semdeg tovebs indentori;

m. awyobisa 
awyobisas zomaTa jaWvis Camketi rgolis mocemuli sizustis miRwe

vis wesebis erToblioba;

m. brijmenis
tigelSi temperaturebis gradientis Seqmnis gziT nadnobidan mo

nokristalebis miRebis xerxi;

m. glagolevis
struqturis raodenobrivi parametrebis gansazRvris m., dafuZnebuli 

gamosakvlevi fazis gamosaxulebaze dadebuli Tanabari badis wertilebis 
gamoTvlaze;

m. eleqtrolizuri
masalebis eleqtroeroziiT dispersiuli da ultradispersiuli fx

vnilebis miRebis meTodi, romelic eleqtrodebs Soris Zlier eleqtrul 
ganmuxtvaSi, eleqtrodebis masalis aorTqlebasa da Semdgom kondensa
ciaSi mdgomareobs;

m. karboniluri
liTonebis fxvnilebis miReba, maTi karbonilebis Termuli daSlis 

gziT;
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m. kinglormetor (procesi)
Rrublovani rkinis miRebis m. mdgomareobs mdidari naWrovani madnis 

(gundebis) myari saTbobis naxSirbadiT aRdgenaSi;

m. kontroli urRvevi
liTonproduqciis xarisxis kontroli nakeTobaTa rRvevis gareSe 

ultrabgeriTi defeqtoskopiisa da sxva xerxiT;

m. kristalTSorisi koroziis
marcvlebSorisi sazRvrebis koroziis xarjze liTonebisa da Senad

nobebis fxvnilebis miRebis xerxi;

m. laues
rentgenis sxivebis difraqciiT monokristalebis agebulebis Seswav

lis meTodi, romelic efuZneba uZravi monokristalisa da uwyveti (TeTri) 
speqtris konis urTierTqmedebas;

m. magnitometruli
magnituri Tvisebebis gazomvis m., sakvlevi damagnitebuli nimuSis da 

mis siaxloves mdebare mudmiv magnitTan an etalonuri koWis velis zemoq
medebazea dafuZnebuli;

m. mbrunavi badros
sferoiduli fxvnilis miReba swrafmbrunav badroze nadnobis dis

persirebiT mimarTuli;

m. mbrunavi eleqtrodis
eleqtrorkaliT an plazmiT mbrunavi namzadis daboloebaze warmoqm

nili nadnobis dispersirebiT sferoiduli fxvni lis miRebis xerxi;

m. neli eleqtronebis difraqciis
nela moZravi eletronebis difraqciis m. – kristalis zedapiris 

struqturis analizis m. mcire energiis (20200ev) eleqtronebis monoqro
matuli konis ganbnevis suraTis mixedviT;

m. polarizaciuloptikuri
liTonebis wneviT damuSavebis procesSi daZabuli mdgomareobis 

gamokvlevis m., dafuZnebuli sinaTlis paraleluri koniT aqtiuri masal
isagan damzadebuli modelis gaSuqebaze; modelis datvirTvisas ekranze 
mJRavndeba maqsimalur mxebi Zabvebis moqmedebis xazebi (izoqromebi) da 
normalur ZabvaTa xazebi (izoklinebi);

m. radiaqtiuri izotopebis
liTonuri obieqtis kvlevisa da kontrolis meTodi. dafuZnebulia 

liTonSi Setanili elementebis radioaqtiuri izotopebis gamosxivebis 
registraciaze. am meTods metalurgiaSi brZmedis amonagis cveTis din
amikis sakvlevad iyeneben, sakazme masalis RumelSi moZ raobis siCqaris 
gansazRvrisaTvis da sxv.

m. sakvanZo wertilebis, metalografiuli
zedapiris farTobis erTeulze liTonis struqturaSi marcvlebis 

raodenobis gansazRvris xerxi, dafuZnebulia metalografiul xerxze Ses
amCnevi brtyel marcvlebis sakvanZo wertilebis daTvlaze.

m. sakoordinato badis
liTonis denadobis gamokvlevis m., misi wne viT damuSavebis procesSi, 

romelic dafuZnebulia namzadis Tavur nawilze daxazviT Sedgenili sa
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koordinato badis, misi formisa da zomebis cvlilebebis Seswavlaze de
formaciis Semdeg;

m. sasinji wrTobis
foladisa da Senadnobis wrTobadobis kritikuli diametris gansaz

Rvris m., dafuZnebuli erTsa da imave foladisagan (Senadnobebis) damzade
buli sxvadasxva kveTis nimuSis erTnair pirobebSi wrTobaze;

m. fotoplastikurobis
Zabvebis eqsperimentuloptikuri gansazRvris m. liTonebis plasti

kuri deformaciis modelirebis dros, dafuZnebuli zogierTi plastikuri 
gamWvirvale masalis mier optikuri mgrZnobiarobis SenarCunebis unarze 
deformaciis pirobebSi;

m. qloriduli
kargi Secxobadobisa da wnexadobis gazrdili sisufTavis fxvnilebis 

miRebis m. liTonebis qloridebidan wyalbadiT aRdgenis gziT;

m. Rumelgare damuSavebis
Txevadi foladis cicxvSi damuSavebis m., iTvaliswinebs liTonis 

inertuli airebiT, sinTezuri widebis gaqrevas, mamodificirebeli dam
atebebis (elementebis) Setanas da sxv., Rumelgare damuSavebis m. uwodeben 
cicxvis metalurgias, romlis mizania foladis qimiuri Sedgenilobisa da 
temperaturis gaTanabreba, homogenizacia, liTonis gawmenda airebisa da 
araliTonuri CanarTebisagan, gangogirdeba, modificireba da legireba;

m. Steblainis
masalis damagnitianebis gazomvis m. magnituri nakadis cvalebadobis 

mixedviT mocemul mudmiv magnitur velSi ganpirobebuli nimuSis swrafi 
gadaadgilebiT eleqtromagnitis polusebSoris sivrceSi;

m. Coxralskis
monokristalis miRebis m. misi nadnobebidan neli siCqariT gamoqaCviT 

wyliT sacivebeli kristalizatoridan, romelsac aqvs Cazneqili naxevars
feros forma;

m. hidrostatikuri awonis
liTonuri sxeulis simkvrivis zusti gansazRvra misi siTxesa da 

haerSi TanamimdevrobiT awonis gziT; gamoiye neba mikro da makrodefeqtebis 
ganviTarebasTan dakavSirebuli procesebis Sesaswavlad, agreTve, liTon
Si struqturuli da fazuri gardaqmnebis gamosakvlevad.

meTunuqe 

Tunuqisagan sxvadasxva daniSnulebis nakeTobebis (Senobis, saxura
vis, saniaRvre milebis, sakonservo qilebis da sxvaTa) damamzadebeli, xe
losani.

meTxrile, mexandake 

foladsadnobi saamqros saCamosxmo ganyofilebis arxis (Zveli tipis 
saamqroebSi) teqnologiuri personalis wamyvani profesia. axali tipis 
saamqroebSi saCamosxmo arxis momzadeba xdeba specialur ganyofilebaSi 
– boyvebis ezoSi, sadac moZravi saCamosxmo Semadgenlobis daSlas, gawmen
das da kvlav awyobas axorcieleben boyvebis ezos muSebi, meTxrileebi anu 
mearxeebi, mexandakeebi.
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mekokile 
liTonis yalibis – kokilis gamzadebis teqnologiuri operaciebis 

Sems rulebeli, saCamosxmo saamqros erTerTi wamyvani kvalifikaciis spe
cialisti.

melani sayalibo
warmoadgens grafitis wyalxsnars. m. s. gamoiyeneba sxmulze sayalibo 

narevis miwvis Sesamcireblad.

melanteriti – ixileT ajaspi.

meliTone 
foladis, Tujis da sxva liTonebis warmoebasa da damuSavebasTan 

dakavSirebuli profesiebis saerTo, zogadi saxelwodeba. meliTones uwo
deben mefolades, Camomsxmels, xarats, SemduRebels da sxv.

melqiori 
Senadnobi spilenZis fuZeze 5-30 % Ni SemcvelobiT, zogjer 0,8 %Fe da 

1,0 %Mn-is damatebiT; gamoirCeva maRali koroziamedegobiT zRvis wyalSi, 
kargad muSavdeba wneviT, rogorc civ, ise cxel mdgomareobaSi. mowvis 
Semdeg simtkicis zRvaria бв =400 mpa. m. gamoiyeneba gemTmSeneblobaSi, zust 
meqanikaSi, samxatvro nakeTobebSi, monetebis, samedicino instrumentebis 
da sxv. dasamzadeblad.

memanqane 
sxvadasxva saxis da daniSnulebis manqanebis momsaxure personali, 

maTi eqsploataciis, muSaobis ganmaxorcielebeli. mag., xiduri amwis m., 
CamtvirTavi manqanis m., Tbomavlis m. da sxv.

memkvidreobiToba liTonis struqturis 
liTonebis formis da struqturis raime elementebis kristalografi

uli orientaciis SenarCuneba pirdapiri (gacivebisas) da iribi (gaxurebi
sas) polimorfuli gardaqmnebis Semdeg. kristalografiuli orienta ciis 
da gisosis defeqtebis memkvidreoba uzrunvelyofilia ZvriT polimorfu
li gardaqmnisas erTi gisosis mowesrigebuli gadasvliT meoreSi, xolo 
marcvlis formis aRdgena – aseve qimiuri araerTgvarovnebis SenarCunebiT 
(minarevebis segregaciebi da CanarTebi Zveli sazRvrebis adgilze). le
girebul foladSi struqturis memkvidreoba ewinaaRmdegeba marcvlis 
dawvrilmanebas.

memkvidreobiToba liTonSi
liTonuri masalebis unari, SeinarCunos sawyisi struqturis zogi

erTi Tavisebureba fazuri an struqturuli gardaqmnis Sedegad.

memodele 
saCamosxmo saamqroSi Camosasxmeli detalis zomebi da xarisxi mode

lis naxaziT damzadebis sizustezea damokidebuli,Aamitom xis modelis 
damamzadebeli durgali – memodele erTerTi wamyvani specialistia. mod
eli SeiZleba sxva meTodebiTac damzaddes.

menaJes nimuSi
dartymiTi siblantis Unaseriani nimuSi.
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mendeleviumi (Md) 
m. pirveli izotopi aRmoaCines a. giorsom, b. harvim, g. Copinma, s. Tom

fsonma da g. siborgma q. berkliSi (aSS) 1955 wels. saxeli uwodes dimitri 
mendeleevis pativsacemad. m. atomuri nomeria 101, xolo atomuri masaa 258. 
elementi ainStainiumis 109 atomebis daCqarebuli α-nawilakebiT dabombviT 
iqna miRebuli. birTvuli izomerebis CaTvliT m. izotopebis ricxvia 13, 
atomuri izotopuri masebis diapazoni – 248→259.

 mendeleviumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

258Md 258,098570 0 56 dRe ar gamoiyeneba

cnoba am izotopis aRmoCenis Sesaxeb aSS atomuri energetikis komite
tis prezidentma g. siborgma 1967 wels gamoaqveyna. am elementis naxevrad 
daSlis periodi ori Tve – uCveuloa perioduli sistemis am jgufis ele
mentebisTvis. naxevrad daSlis aseTi didi periodi misi qimiuri Tvisebebis 
Seswavlis saSualebas iZleva.

256Mdis naxevrad daSlis periodia daaxloebiT 1,5 sT, am drois ganmav
lobaSi eleqtronuli watacebis gziT gardaiqmneba 256Fm-Si. pirvel eqspe
rimentSi miRebul iqna 256Mdis 17 atomi, romlebic anionitze, maTi Semdgo
mi gamorecxviT, iongacvlis meTodiT indenficirebul iqnan. es izotopi 
mii Reba daaxloebiT 130 mev energiiT neonis daCqarebuli ionebiT uranis 
das xivebis gziTac. 258U (2Ne, p3n)256Md 255Md izotopi αnawilakebiT ainStainiu
mis 1012 atomebis dasxivebiTaa 253Es(α,2n)255Md miRebuli. izotopi 257Md(3sT, ew, 
α) 252Cf-is mZime ionebiT dasxivebis dros miiReba.

mendeleviumis Tvisebebi
m. fizikuri da qimiuri Tvisebebi jer kidev araa detalurad Seswav

lili, magram ukve cnobilia, rom is ileqeba lanTanis fToridTan hidro
JangeuliTa da karbonatiT, xolo daueqs50 fisze iongacvliTi dayofisas 
fermiumis win rZe, limon an α- oqsizozeTovanmJavaTi gamoirecxeba. is tribu
tilfosfatiT azotmJava da marilmJava xsnarebidan eqstragirdeba, amasTan 
misi ganawilebis koeficienti fermiumisa da kaliforniumisaze ufro metia.

am Tvisebebisa da mezobeli elementebis Taviseburebebis mixedviT SeiZ
leba vivaraudoT, rom m. aris samvalentiani kiuridi Semdegi eleqt ronuli 
struqturiT:  5s2 5p6 5d10 5f13 6s2 6p6 7s2 K-, L-, M- da N- garsebi Sevsebulia.

m. bunebaSi ar gvxvdeba, biologiuri TvalsazrisiT mniSvneloba ar 
gaaCnia da radioaqtiurobis gamo toqsikuri unda iyos. adamianis orga
nizmSi misi Semcveloba nulovania.

miRebulia m. sul ramdenime atomiD253Es αnawilakebiT dabombvis gziT 
– [4He]. 

menzura, sawyvisi 
laboratoriuli an saafTiaqo danayofiani mcire moculobis mqone 

airis an siTxis raodenobis ganmsazRvreli minis WurWeli.

meniski 
berZnuli warmoSobis sityva, niSnavs naxevarmTvares. mcire diametris 

mqone milakSi (kapilarSi) siTxis amozneqili zedapiri, miiReba gansaz
Rvrul pirobebSi zedapiruli daWimulobiT. saerTod, siTxeebi, romlebic 
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asveleben masalas (romlisganac damzadebulia milaki) iZleva Cazneqil 
menisks, xolo siTxeebi, romlebic WurWlis masalis kedels ar asveleben, 
amozneqil m. amozneqilCazneqili linza, rodesac optikuri RerZis gas
wvriv misi sisqe ufro metia gverdebTan SedarebiT, warmoadgens dadebiT 
(Semkreb) linzas, xolo m., romlis sisqe optikuri RerZis gaswvriv ufro 
naklebia gverdebTan SedarebiT – uaryofiT (ganmbnev) linzas. 

meore msoflio omSi zestafonis feroSenadnobi qarxnis 
gadamwyveti istoriu li mniSvneloba

faSisturma germaniam 1941 wels erT TveSi aiRo ukraina. qalaq zaporo
Jies aRebis Semdeg geringma hitlers moaxsena: `Cemo fiurero, momilocavs 
sabWoTa kavSirze gamarjveba, radgan dRes Cvenma jarebma aiRes qalaqi za
poroJie da zaparoJies manganumis Senadnebis qarxana Cvens xelTaa. es qarxana 
sabWoTa kavSirs amaragebs manganumis SenadnebiT, sajavSne foladebis gamo
sadnobad da uralSi tankebis asawyobad. darCa kidev erTi wyaro. zesta
fonis feroSenadnobTa qarxana, romelsac Cven davbombavT, gavanadgurebT 
da amiT Sewydeba sajavSne foladebisa da tankebis warmoeba ruseTSi~. 
amis Semdeg germaniis SeiaraRebuli Zalebi moawyda kavkasias, romelsac 
l. berias xelmZRvanelobiT icavda sabWoTa jaris nawilebi da qarTuli 
divizia. germanelebma ver SeZles zestafonis qarxnis ganadgureba. 

zestafonis feroSenadnobTa qarxnis koleqtivma Tavdadebuli SromiT 
SeZlo meore msoflio omis umZimes wlebSi qveynis Tavdacvis amocanis 
gadawyveta, ris gamoc 2jer gaxda stalinuri premiis laureati.

meore gvaris Zabvebi
didi deformaciis pirobebSi marcvlebis SigniT blokebis msxvrevisa 

da mcire kuTxis sazRvrebis ufro didi kuTxis sazRvrebiT Secvlisas 
gamowveuli narCeni mikroZabvebi.

meoreuli msxvreva 
qanis msxvili natexebis daqucmacebis operacia.

mergeli
kirqvovani naleqi qani, Seicavs 4075 % CaCO3 da 6025 % Tixamiwa minera

lebs, gamoiyeneba cementis warmoebaSi, rogorc kazmis erTerTi ZiriTadi 
komponenti.

merteli 
laTinuri warmoSobis sityva, niSnavs kirian xsnars. m. – wvrilmarcv

lovani sxvadasxva Sedgenilobis fxvnilebia, romelTa SereviT amzadeben 
cecxlgamZle xsnars. Ggamoiyeneba sadnobi Rumlebisa da sxva Tboagregatebis 
kedlebis, saCamosxmo cicxvebis, amonagis cecxlgamZle agurebiT wyobis dros.

mesame gvaris Zabva
narCeni Zabvebi, romlebic wonaswordeba kristaluri gisosis mocu

lobis SigniT, e. i. ultramikroskopul moculobebSi, ramdenime elementa
ruli ujredis rigiT.

mesdoza 
Zalis gamzomi mowyobiloba, romlis moqmedebis principi dafuZnebu

lia tenzometruli an manometruli gadamwodebis gamoyenebaze. m. gamoiye
neba saglinav dganebze ganviTarebuli wnevebis sididis gasazomad.
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meseri – ixileT gisosi.

mesruli samagri 

wiaRiseulis mopovebisas sangrevis xazis paralelurad erT, or an 
samrigad mijriT dadgmuli samagri.

metalizacia, moliToneba 

1. nakeTobis an naxevarfabrikatis zedapiris liTonebiT an Senadno
bebiT dafarva, misTvis iseTi fizikurqimiuri da meqanikuri Tvisebebis 
misaniWeblad, romelic mkveTrad gansxvavdeba dasafari masalis Tvise
bebisagan. m. gamoiyeneba nakeTobaTa dasacavad koroziis, cveTis, eroziisa 
da sxva mavne zegavlenebisgan. m. zrdis, agreTve, kontaqtur eleqtrogam
tarobas, nakeTobebs aniWebs dekoratulobas da fers. m. saxesxvaobaTagan 
ZiriTadia: eleqtrolizuri, qimiuri, airaliT, mitkepniT, eleqtroforez
iT, vakuumuri, afeTqebiT, lazeruli, nadnobSi CaZirviT, difuziuri da 
sxva meTodiT miRebuli danafari;

2. rkinis madnebisagan rkinis pirdapiri aRdgenis procesi.

metalizaciis (moliTonebis) pistoleti 

metalizaciis pistoleti – xelsawyo, romlis saSualebiTac xde
ba SekumSuli haeris WavliT gafrqveuli galxobili liToniT nakeTobis 
zedapiris dafarva.

metalizebuli pirdapiraRdgenili gundebis warmoeba

me20 saukunis 90ian wlebSi, msoflios mowinave qveynebSi warmatebiT 
dainerga metalurgiuli qarxnebis muSaoba brZmedis Rumlebis gareSe, rki

nis pirdapiri aRdgeniT miRebuli metalizeb
uli gundebiT foladis dnobiT. mecnierebaTa 
akademiis metalurgiis institutis direqtoris 
moadgilis, teqnikis mecnierebaTa doqtoris, 
profesor Tengiz siguas iniciativiT, rusTavis 
metalurgiuli qarxnis direqtoris guram qa
SakaSvilis finansuri mxardaWeriT, azerbai
janis daSqesanis samTometalurgiuli kombi
natisgan SeZenili iqna 3000 tona rkinis madnis 
magnetitis – Fe3O4is 59 % rkinis Semcvelobis 
koncentratebi da gaigzavna ruseTSi, oskolis 
eleq t rometalurgiul kombinatSi sawarmoosa
mecniero eqsperimentebis Ca sa tareblad, pirda
piraRdgenili metalizebuli gundebiT samile 
markis fo ladebis gamodnobisa da milnamza
dis uwyveti Camosxmisa da navTobmosapovebeli 
milebis teqnologiis Sesaqmnelad. am period
Si oskolis qarxa na, romelic dasavleTger
manulma firmebma aaSenes, saukeTeso sawarmoo, 
xarisxobrivi, ekonomikuri da ekologiuri 
maCveneblebiT gamoirCeoda.

sawarmoosamecniero eqsperimentebma, ro
gorc mosalodneli iyo, warmatebiT Caiara. 

TefSuri damgundaveblis 
anu granulatoris (a) da 
masze masalebis moZraobis 
(b) sqemebi

1. TefSi; 2. savarcxeli; 
3. daxris kuTxis Sesacv
leli meqanizmi; 4. damgun
daveblis (granulatoris) 
CarCo.
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daSqesanis madnebSi rki
na 59 %dan metalizebul 
gundebSi 96 %mde aRdga 
da damtkicda, rom daSqe
sanis madnebis gamoyeneba 
fo ladis dnobisaTvis 
Se saZlebelia brZmedis 
pro cesiT gamodnobili 
Tujis gareSe, rac sain
teresoa mecnieruli eqs
perimentis SedegebiT ara 
mxolod qarTveli metal
urgebisaTvis, azerbaijan
elebisTvisac. gagzavnili 
3000 tona koncentratidan 
miiRes uwyvet radialur 
manqanebze Camosxmuli 
sxva dasxva diametris 1500 
tona milnamzadi. milsa
glinavi saa m qros 140 da 
400 milsaglinav agre
gatebze gaglinvisas ki 
miviReT satumbsakompresoro da samagri milebis rekorduli xarisxo
brivi maCveneblebi CamonaWrebis gareSe. pirveli xarisxis milebis gamo
savalma rogorc agregat 140ze, aseve agregat 400ze – 98 %s gadaaWarba 
wunis gareSe.

aseTi Sedegebis gamo XXI saukuneSi mTel msoflioSi arc erTi brZme
di ar aSenebula da foladis warmoebis zrda mxolod pirdapiraRdgeni li 
rkinis gundebisgan gamodnobili eleqtrofoladiT xorcieldeba, gan sa
kuT rebiT sapasuxismgeblo navTobmosapovebeli milebis gasaglinad.

metalografi
liTonmcodne, Seiswavlis liTonebis struqturul agebulebas da 

mas Si mimdinare cvlilebebs, gamowveuls qimiuri SedgenilobiTa da gare 
zemoqmedebiT (Tburi, meqanikuri da sxv.). 

metalografia
mecniereba, liTonmcodneobis ganyofileba, ikvlevs da Seiswavlis 

liTonebis struqturas da mis cvlilebebs.

metaloidebi 
araliTonuri elementebis moZvelebuli saxelwodeba. m. miekuTvneba 

qimiuri elementebi – gogirdi, azoti da sxv., romelTa Jangeulebi xasiaT
deba mJavaTa TvisebebiT.

metalurgebis Rvawli saerTaSoriso sportul SejibrebebSi qa
rTveli sportsmenebis monawileobis meurveobaSi 

rusTavis metalurgiuli qarxnis xelmZRvanelobas (direqtori g. qa
SakaSvili) Cveni qveynis Tavisuflebis aRiarebis Semdeg gausaZlis period
Si arc qarTveli sportsmenebi dautovebia uyuradRebod. metalurgiulma 

dagundavebis fabrikis teqnologiuri sqema

1. sakazme xvimirebi; 2. Semrevi doli; 3. damgun
davebeli (granulatori); 4. konveiruli manqana; 5. 
eqshauteri; 6. cxavi; 7. Semkrebi transportiori.
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qarxanam Tavisi savaluto saxsrebiT msoflio Cempionis nona gafrindaSvi
lis TxovniT sazRvargareT saerTaSoriso SejibrebebSi monawileobisTvis 
gagzavna saqarTvelos gogonebisa da vaJebis moWadrakeTa gundi.

amave periodSi saqarTvelos msoflios pirveli Cempionis, sportis 
ministris moadgileebis givi kartozias da nugzar ebraliZis TxovniT 
msoflios olimpiur saerTaSoriso Sejibrebebze Tavisufal, klasikur 
WidaobaSi metalurgiulma qarxanam savaluto saxsrebiT daafinansa qa
rTveli moWidaveebis gunduri monawileoba.

ZalosnobaSi amierkavkasiis rekordsmenis iuri qarTveliSvilis (g. 
qa Sa kaSvilis studentobis megobari) TxovniT, metalurgiulma qarxanam 
savaluto saxsrebiT daafinansa qarTvel StangistTa gundis monawileoba 
saerTaSoriso SejibrebebSi.

metalurgebi Cveni qveynis sagareo urTierTobebis ganmtkicebaSi
saqarTvelos damoukidebel qveynad aRiarebis Semdeg, metalurgiuli 

qarxnis xelmZRvanelobas (direqtori g. qaSakaSvili) didi finansuri wvli
li aqvs Setanili Cveni qveynis pirveli saelCos Senobis SeZenaSi evropa
Si,  ve naSi (avstria),Mmisi sruluflebiani elCis, nodar giorgaZis Txovnis 
sapa suxod. 

aseve, jandacvis ministrs irakli menaRaraSvils aSS dolarebis didi 
odenobiT Tanxa gadauricxa 9 aprils mowamlulTa da dazaralebulTa 
sazRvargareT samkurnalod, xolo sagareo saqmeTa saministrosTvis, min
istr arCil CikvaiZis TxovniT, metalurgebma maTTvis SeiZines msubuqi av
tomanqanebi. 

moskovis warmomadgenloba petre CxeiZis xelmZRvanelobis dros, 
meta lurgiulma qarxanam uzrunvelyo kompiute ru li teqnikiT. srulufle
biani elCis valerian advaZis TxovniT saelCos SeuZina msubuqi avtomanqa
nebi, sruluflebian elCs exmareboda ruseTis mTavrobis xelmZRvanelo
basTan daugegmavi, winaswarSeuTanxmebel SexvedraSi saqarTvelos mTav
robis wevrebis ruseTis mTavrobis TavmjdomaresTan, mis moadgileebTan 
Cveni qveynis problemebis operatiulad gadawyvetisaTvis. kompania `saqsam
Tometalurgia~ yovelwliurad aformebda CarCoxelSekrulebebs, ruseT
Tan, ukrainasTan, yazaxeTTan, riTac kompaniis sawarmoebi: WiaTurisa da 
madneulis samTo gaerTianebebi, zetafonisa da rusTavis metalurgiuli 
qarxnebi Seuferxeblad maragdebodnen saWiro masalebiT, liTonproduqci
iT, xetyiT, mowyobilobiTa da, rac mTava ria, iafi bunebrivi airiT, riTac 
yvela sawarmo warmatebulad muSaobda. 19931996 ww. dasaqmebuli iyo 36000 
specialisti. g. qaSakaSvili monawileobda saqarTvelos da ruseTis pre
zidentebis _ e. SevardnaZisa da b. elcinis Sexvedrebze molaparakebebSi 
Tbilissa da kremlSi, _ metalurgebi aqtiurad monawileobdnen moskovSi, 
saqarTvelos saelCoSi sruluflebiani elCis vaJa lorTqifaniZis xelmZ
RvanelobiT, engurgaRma da engurgamoRma devnili qarTveli ltolvilebis 
Sexvedrebs, rac erTerTi ZiriTadi RonisZiebaa konfliqtis mogvarebisa.

metalurgi 
laTinuri warmoSobis Sedgenili sityva, niSnavs liTonis mkeTeb

els m. – metalurgiuli dargis warmoebis mravali specialobis momsaxure 
personalis, maRalkvalificiuri muSebis, inJinerteqnikuri da mecnier
muSakebis ganzogadebuli saxelwodeba – profesiis aRmniSvneli terminia.
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metalurgia 
mrewvelobis dargi ganviTarebuli mecnierebiT, romelic moicavs 

miliardobiT tona foladis naglinis warmoebas, liTonproduqciiT uz
runvelyofs soflis meurneobas, mrewvelobis yvela dargs, maT Soris 
kriogenu li manqanebis da kosmosSi momuSave xomaldebis mowyobilobas 
yvelaze sapasuxismgeblo legirebuli, konstruqciuli liTonebiT. 

m. Sedgeba ori ZiriTadi _ Savi da feradi liTonebis qvedargisagan. 
bolo wlebSi gavrceleba pova m. iseTma saxeobebma, rogoricaa:

m. atomuri energetikiT
metalurgebi farTod iyeneben eleqtroenergiis misaRebad atomuri 

eleqtrosadgurebis reaqtorebis mier gamomuSavebul energias;

m. vakuumuri
foladebis gamodnobadamuSaveba gaiSviaTebul atmosferoSi;

m. ukoqso
m., romelic rkinis pirdapiri miRebis sxvadasxva procesebs iyenebs;

m. fxvnilTa anu m. fxvnilebis
m. dargi, romelic moicavs yvelaze sapasuxismgeblo legirebuli, sa

konstruqcio foladebis gamodnobis nacvlad kompoziciuri masalebiT hi
dravlikuri wnexebis meSveobiT winaswardamzadebuli manqanaTa nawilebis 
detalebis dawnexiT miRebas;

m. cicxvuri anu cicxvis
Txevadi liTonis Rumelgare damuSaveba foladis xarisxisa da Tvise

bebis gaumjobesebis mizniT.
garda zemoTmoyvanili specifikuri terminebisa, ixmareba metalurgias

Tan dakavSirebuli iseTi cnebebi, rogoricaa: Tujis m., iSviaTad liTonTa 
m., keTilSobil liTonTa m., msubuq liTonTa m., mZime ferad liTonTa m., 
feroSenadnobTa m., foladis m., SenadnobTa m., fxvnilovani m. da sxv.

metalurgiis mamebis memoriali
metalurgiis mamebis memoriali gamoZerwa, Camoasxa da TbilisSi 

meta lurgiuli qarxnis aSenebul X korpusSi daamontaJa moqandake SoTa 
melivam, fakultetis dekanis guram qaSakaSvilis TxovniTa da finansuri 
uzrunvelyofiT. rkalurad ganlagebuli metalurgiuli mamebis centrSi 
damontaJebulia g. nikolaZis, n. qaSakaSvilis goreliefebi. marcxniv – a. 
gulisaSvilis, l. xviCias; marjvniv – f. TavaZisa da l. okleis.

moqandake S. melivas Sesrulebulia rusTavis metalurgiuli qarxnis 
win n. qaSakaSvilis, n. gomelauris da s. SaraZeniZis brinjaos Zeglebi, 
xa li  bebis ojaxuri metalurgiis qandakeba, aseve TbilisSi metalurgiis 
masala Ta mcodneobis institutSi – akad. f. TavaZis biusti.

garda amisa, g. qaSakaSvilis iniciativiT da dafinansebiT brinjaoSi 
Camoisxa da mTawmindis panTeonSi daidga `hamletis~ rolSi uSangi CxeiZis 
Zegli, xolo sportis sasaxlis win pirveli qarTveli msoflio Cempionis, 
moWidave givi kartozias qandakeba.

aleqsandre xviCia arCil gulisaSvili giorgi nikolaZe nikoloz qaSakaSvili ferdinand TavaZe leonide oklei
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metalurgiuli agregatebis gamonabolqvis gazgamwmendi danad
garebi

yvela saxis eleqtroTermuli, foladsadnobi eleqtro da sxva Rume
li, brZmedebi da Tujsadnobi agregatebi gamonabolqvi airebis mtvri sagan 
gawmendis mizniT aRWurvilia mSrali da sveli gazgamwmendis sxvadasxva  
konstruqciis danadgarebiT. martenis Rumeli aRWurvilia eleqtrofil
trebiT, brZmedis Rumlebi _ gazgamwmendi skruberebiT.

me20 saukunis 80ian wlebamde zestafonis feroSenadnobTa qarxnis 
eleqtroTermuli Rumlebi Ria konstruqciis iyo, bolavda da uzomod abi
nZurebda saamqros, qarxnis teritorias da mTel dasavleT sa qar Tvelos. 
am konstruqciuli mizeziT dabalefeqturad muSaobda valutiT SeZenili 
pirveli saamqros inglisuri warmoebis qsovilis gazgamwmen di danadgari. 

am problemis mosagvareblad qarxnis direqtorad dainiSna guram qa
SakaSvili, misi xelmZRvanelobiT aSenda da amoqmedda zemZlavri hermeti
zebuli iaponuri Rumlebi aglofabrikiT, briketfabrikiT. misi iniciati
viT qarxana `sibeleqtrotermSi~ zestafonis feroSenadnobTa qarxnisaT
vis damzadda daxuruli konstruqciis eleqtroTermuli Rumlebi. aSenda 
sabWouri konstruqciis mSrali tipis gazgamwmendi meur neoba da Sewyda 
zestafonis feroSenadnobi qarxnis Rumlebidan bolva – ga re mos dabi
nZureba.

metalurgiuli terminebis eqvsenovani leqsikoni
metalurgiuli termine bis 

eqvseno vani (qarTuli, ru suli, 
ukrainuli, inglisuri, germanu
li, franguli) 2000gver di ani le
qsikonis orto meuli, romelic 
mieZ Rvna Cveni pirveli termi
nologebisa da leqsikologebis, 
gamoCenili metalurgebisa da 
mecnierebis g. nikolaZisa da n. 
qaSakaSvilis 125 wlis iubiles. 
ga mo cema istoriulia, radgan 
urTulesi po litikuri daZabu
lobis dros, ruseTTan saomari moqmedebebis periodSi, mis Sed genasa da 
redaqtirebaSi monawi leoba miiRes sami qveynis umaRlesi reitingis mec
nierebma. leqsikoni daibeWda gamomcemloba `formaSi~ guram tyeSelaSvi
lis xelmZRvanelobiT, umaRles poligrafiul doneze _ levan barbaqaZis 
da rusTavis metalurgiul qarxanaSi gamobrZmedili sxvaTa Tavdadebuli 
Sromis Sedegad. istoriulTan erTad, ortomeuli uprecedento gamocemaa, 
radgan metalurgiis mamebis moRvaweobasa da leqsikonis Sesavals xels 
aweren saqarTvelos, ruseTisa da ukrainis mecnierebaTa akademiis prezi
dentebi da akademikosebi.

gamocemis samecnierosaredaqcio sabWos Tavmjdomarea saqarTvelos 
mecnierebaTa akademiis prezidenti, akademikosi Ta maz gamyreliZe. mTavari 
redaqtori da gamomcemelia teqnikis mecniereba Ta doq tori, profesori gu
ram qaSakaSvili. msgavsi gamocema dRemde termino lo giisa da leqsikolo
giis ZirZvel istorias ar gaaCnia. eqvsenovani metalurgiuli terminebis 
ortomeulma 2012 wels saqarTvelos erovnuli premia daimsaxura.
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metalurgiuli qarxnis va
gonamyiravebeli 

vagonamyiravebeli – fxvieri 
masalebiT – rkinis madnebiT, ener
getikuli da koqsvadi naxSirebis 
koncentratebiT, kirqvebiT, dolo
mitebiT, boqsitebiT da sxva fxvieri 
masalebiT datvirTuli rkinigzis 
vagonebis daclis mizniT Seqmnili 
mbrunavi agregatia, romelic va gonis 
180 %iT amobrunebiT clis vagonSi 
Cayril fxvier masalas. es masala 
transportio riT miewodeba aglosa
brZmede saamqroebis sakazme ezos an 
koqsqimiis koncentratebis sawyobs, 
sadac ar  se buli teqno lo giiT bajba
ja grei  febuli am wee biT xdeba kon
centratebis dasawyobeba, romelsac 
didi mniSvneloba aqvs brZmedis pro
cesis norma luri warmarTvisaTvis.

rusTavis metalurgiul qarxa
na sami vagonamyiravebliT yovel
dRiurad saqarTveloSi Semosuli 
700 vagonidan icleboda 350 vagoni 
da rkinigzis sammarTvelos barde
boda 250 datvirTuli da 100 carie
li vagoni.

metalurgiuli qarxnis mSe neb lobis ori rigi 
a/k metalurgiuli qarxnis saxeli i. stalinis Serqmeulia da Tbilis

Sic da rusTavSic Sendeboda milebiT baqos menavTobeebis uzrunve
lyofisaTvis.

samTavrobo arqivis dokumentebis mixedviT, 19421945 ww. nikoloz 
qaSakaSvilma mis mier momzadebuli i. stalinis xelmoweriT, Tavdacvis 
komitetis gankargulebis proeqtiT, romelsac xels awerda rusTavis didi 
moamage kandid Carkviani. metalurgiuli qarxnis mSenebloba or rigad gayo: 
pirvel rigSi – milsaglinavi qarxana, martenis, saglinavi da milsaglina
vi saamqroebiT; meore rigSi _ tyibultyvarCelis Saxtebis naxSirebis, 
daSqesanis rkinis madnebis gamoyenebiT aSenebuliyo koqsqimiuri brZmedis 
saamqroebi, rom koqsis airisa da brZmedis widebis bazaze dafuZnebuliyo 
qimiuri sasuqebis, qimiuri boWkos, cementisa da sxva qarxnebi. garda ze
moT CamoTvlilisa, aRniSnuli proeqtiT damatebiT aSenda, amwemSenebeli, 
saSen da cecxlgamZle masalaTa, avtomSeneblobis, CarxmSeneblobis qa
rxnebi. ganviTarda Tboenergetika da sxva dargebi.

mogvianebiT es programa ganxorcielda da 1944 w. milsaglinavi qa
rxnisaTvis gamoyofili 1,3 mlrd maneTis nacvlad, mxolod saqarTveloSi 
aSenebul samrewvelosamoqalaqo mSeneblobaze 19441954 ww. daaxloebiT 10 
mlrd maneTze meti daixarja koqsis airis bazaze azotsasuqebisa da qimiis 
dargis sxva sawarmoebis asaSeneblad. 

rotorulstacionaruli 
vagonamyiravebeli

1. vagonamyiravebe li; 2. vagonis da m
Weri; 3. platfor ma; 4. amZravi; 5. gor
golaWebi; 6. xvi mira; 7. mkvebavi;
8. lenturi transportiori.
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metalurgiuli qarxnis Sefoba saopero xelovnebis varskvlavTa 
staJirebasa da daostatebaSi

metalurgiuli qarxnis xelmZRvanelobis (direqtori g. qaSakaSvili) 
iniciativiT, finansuri daxmarebiT Tavisufali saqarTvelos umZimes wleb
Si Tbilisis konservatoriis niWierma axalgazrda momRerlebma profesi
uli done aimaRles espaneTSi (barselonaSi), italiaSi baritonebma: jemal 
mdivanma, lado aTanelma; tenorebma: badri maisuraZem, valeriano gamgebel
ma; sopranoebma: maia TomaZem, maia kasraZem da sxvebma. gansakuTrebiT did 
warmatebas miaRwia germaniaSi lado aTanelma, espaneTSi valeriano gamge
belma, xolo moskovis did TeatrSi badri maisuraZem, romlis xelmZRvan
elobiT zaqaria faliaSvilis operisa da baletis Teatri did warmatebebs 
aRwevs da izrdebian axalgazrda momRerlebi. Aam metad sapatio saqmiano
bas is kargad uTavsebs kulturis departamentis Tavmjdomaris sapatio 
Tanamdebobasac. 

metalurgiuli qarxnis xelmZRvanelobis iniciativiT marTl
madidebeli taZrebis mSeneblobaaRorZineba

wina saukunis 80iani wlebis Semdeg, sapatriarqos arqimandritis, 
meufe ioakime asaTianis TxovniT rusTavis metalurgiul qarxanaSi (direq
tor g. qaSakaSvili) Camoisxa martvilis ninowmindas taZris moCuqurTmebu
li brinjaos 4metriani jvari. taZris aRdgenis Semdeg qarxnis direqtori 
g. qaSakaSvili saqarTvelos patriarqis ilia II mier miwveuli iyo taZris 
kurTxevaze.

rusTavis vaxtang gorgaslis da wminda miqeilis eklesiebi ZiriTadad 
metalurgiuli qarxnis materialuri da finansuri daxmarebiTaa aSeneb
uli. metalurgebs aqtiuri monawileoba aqvT aseve miRebuli mcxeTis 
svetic xovlis, Savnabadas, martyofis eklesiamonastrebis rekonstruqcia
aRorZinebaSi. meufe anton guluxias TxovniT baRdaTis RvTismSoblis 
taZris proeqtirebamSenebloba ZiriTadad guram qaSakaSvilma parlamen
tis wevrobis dros ganaxorciela. misi iniciativiT baRdaTis taZrisa da 
vanis eklesiis brinjaos zarebi msoflioSi aRiarebuli ruseTis institut 
`vniimet maSis~ zarebis saamqroSi Camoisxa.

metalurgiul qarxanaSi zemtkice milebis warmoebis 
gadawyvetilebis protesti 

gadawyvetileba rusTavSi zemtkice milebis warmoebis Sesaxeb gaas
aCivra azerbaijanis respublikis mTavrobam. sakiTxis gadawyvetaSi CarTes 
ssrk ministrTa sabWos Tavmjdomaris pirveli moadgile heidar alievi. 
alievma ministr kazanecs kvlav moawvevina kolegiis sxdoma sakiTxis sab
oloo gadasawyvetad. Savi metalurgiis kolegiis wevrebma da ministrma 
sakiTxis arsi principulad ganixiles da rusTaveli mefoladeebisa da 
milmglinavebis profesionaluri upiratesobis gamo, es momavali saukunis 
teqnologia – zemtkice milebis warmoebis robotizebuli, avtomatize
buli programiT marTuli mowyobilobis damontaJeba, sabolood gadawyda 
rusTavis metalurgiul qarxanaSi.

metamorfuli qanebi 
qanebi, romlebic warmoSobilia magmuri naleqi qanebis maRali wne vis, 

tem peraturisa da cxeli airwyalxsnarebis zegavleniT gamowveuli gar
daqmnis Sedegad. 
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metastabiluri mdgomareoba 
sistemis SedarebiT mdgradi mdgomareoba, saidanac is SeiZleba ga

davides ufro mdgrad mdgomareobaSi, rogorc damoukideblad, ise gare 
zemoqmedebis Sedegad.

pirvel SemTxvevaSi sistemis axal mdgomareobaSi gadasvlis alba
Toba gacilebiT naklebia arastabilur mdgomareobasTan SedarebiT. m. m. 
Termodinamikuri sistemisaTvis aramdgradi wonasworuli mdgomareobaa. 
m. m. imyofeba gadaxurebuli siTxe, romlis temperatura mocemuli wnevis 
pirobebSi misi duRilis temperaturaze maRalia; gadacivebuli (gadajere
buli) orTqli, romlis temperatura mocemuli wnevis pirobebSi kondensa
ciis temperaturaze naklebia;  

m.m. kvanturi sistemisTvis sistemis SedarebiT maRali energiis mdgra
dobaSi SeiZleba iyos didi xnis ganmavlobaSi. aseT mdgomareobaSi SeiZle
ba iyos atome bi, molekulebi, atomis birTvebi da sxva nawilakebi.

metexi, myife 
masalis (liTonebis, foladis, Senadnobebis da sxv.) Tviseba, rRve

vis procesis dabali energiatevadobis gamo ganicados rRveva umniSvnelo 
plastikuri deformaciis pirobebSi.

`metizebi~ (liTonis nakeToba)
laTinurrusuli warmoSobis Sedgenili sityva, niSnavs liTonnake

Tobebs. m. wvrili, mcirezomis nakeTobania, rogoricaa: mavTuli, sabagiro 
nakeTobani, liTonis badeebi, SesaduRebeli eleqtrodebi, wvrili zambare
bi, qanCebi, WanWikebi da sxv. 

metnaburRi 
Spuris an WaburRilis nawili, romelic moTavsebulia gvirabis sang

revis an karieris safexuris saproeqto niSnuls qvemoT.

metri 
1. berZnuli warmoSobis sityva, niSnavs sazoms. m. – sigrZis erTeuli 

erTeulebis saerTaSoriso sistemaSi. 1m tolia im manZilisa, romelsac 
sinaTle gaivlis wamis 1/299 792 458 nawilSi. m. aseTi gansazRvreba miRebul 
iqna 1983 wels wonisa da zomaTa XVII generalur konferenciaze. saerTod m. 
sinaTlis talRis sigrZis mixedviT gansazRvramde (1960 w.) sargeblobdnen 
m. saerTaSoriso etaloniT, romelic warmoadgenda `X~is magvari formis 
platinis (90 %) da iridiumis (10 %) Senadnobs (aRniSnuli etaloni inaxe
boda zomisa da wonis saerTaSoriso biuroSi q. sevrSi (safrangeTi);

2. rTuli, Sedgenili sityvebis nawili, romelic aRniSnavs gamzom 
xelsawyos. mag., manometri, Termometri da sxv.

meurnale 
liTonuri jarTis gadamamuSavebeli sawarmos – saurnale saamqros 

wamyvani specialistis profesia.

mefolade, foladis mdnobeli 
foladsadnobi agregatis momsaxure personalTa wamyvani specia

listi. m. axorcielebs foladis gamodnobis teqnologiuri procesebis da 
sadnobi Rumlis Tboteqnikuri muSaobis marTvas. 
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meqanizacia 
xeliT Sromis Secvla meqanizmebiTa da manqanebiT, romelTa asamo

qmedeblad iyeneben energiis sxvadasxva saxes. m. ZiriTadi mizania Sromis 
mwarmoeblurobis gazrda, adamianis gaTavisufleba mZime operaciebis Ses
rulebisagan. sawarmoo procesebis meqanizmebiT gajerebisa da uzrunve
lyofis mixedviT ganarCeven nawilobriv da kompleqsur m.

meqanizebuli samagri 
TviTgadaadgilebis unaris mqone samagri.

meqanizebuli samagris avtomaturi marTva 
marTvis sistema warmoadgens telemeqanikur sistemas, romelic axdens 

samagris seqciebis mdgomareobis Sesaxeb informaciis miRebas, gadacemas, 
damuSavebas da asaxvas, aseve operatoris pultidan uzrunvelyofs am se
qciebis avtomatur da distanciur marTvas.

meqanizebuli samagris centralizebuli distanciuravtomaturi 
marTva 

meqanizebuli samagris centralizebuli distanciuravtomaturi mar
Tvis sistema warmoadgens sangrevSi adamianis mudmivad yofnis gareSe mo
muSave avtomatizebuli naxSirmompovebeli kompleqsebis safuZvels. siste
ma eleqtrohidravlikuri marTvis principiT hermetul eleqtromagnitur 
releebze an ukontaqto naxevargamtarebian elementebzea agebuli. samagris 
seqciis avtomaturi an distanciuri marTvisTvis sistema „telemarTva
telesignalizacia~ gamoiyeneba.

meqanizmi 
berZnuli warmoSobis sityva, niSnavs iaraRs, nagebobas.
1. m. moZraobaTa an siCqareTa gadacemis an gardaqmnis mowyobiloba. 

m. Tanamedrove Teoriebis Tanaxmad, warmoadgens myari sxeulebis sistemas, 
romlis ZiriTadi daniSnulebaa erTi an ramdenime myari sxeulis moZrao
bis gardaqmna meore, erTi an ramdenime, sxeulis moZraobad;

2. procesebis elementaruli stadiebisa da mdgomareobaTa Tanamim
devrobis erToblioba, romelTaganac Sedgeba (raime qimiuri, fizikuri, 
fiziologiuri movlena), mag., qimiuri reaqciis m., gangogirdebis m., aus
tenituri an martensituli gardaqmnis m., azrovnebis m. da sxv.

meqanika, manqanaTmSeneblobis mecniereba 
manqanameqanizmebis agebaaSenebis xelovneba, sxeulebis gadaadgile

bisa da urTierTqmedebis mecniereba. m. termins aRiqvamen rogorc niutoni
seul klasikur m., romelic swavlobs makroskopuli sxeulebis moZraobis 
kanonebs mcire siCqareebiT. sxeulebis moZraobis kanonebi, sinaTlis siC
qariT vakuumSi, ganixileba fardobiTobis TeoriaSi, xolo mikroskopul 
sxeulTa moZraobas swavlobs kvanturi m.

m. Sedgeba sami ZiriTadi ganyofilebisagan: kinematikisa, dinamikisa da 
statikisagan, romelTa kanonebi da daskvnebi gamoiyeneba mecnierebis sxva
dasxva dargSi: manqanebisa da meqanizmebis TeoriaSi, samSeneblo meqani ka Si, 
hid ravlikaSi, masalaTa gamZleobasa da sxv.

metalurgiuli dargis qarxnebi mZime manqanaTmSeneblobis mowyobi
lobaze, danadgarebze, manqanebze, meqanizmebze damyarebuli teqnologiuri 



543

ciklis warmoebaa, sadac liTonebis, Senadnebis warmoebisas 15002000 °C 
pirobebSi meqanikuri mowyobilobiT da meqanizmebis gamoyenebiT sruldeba 
teqnologiuri procesebi. amitom metalurgiuli dargis qarxnebSi momuSave 
inJinerteqnikuri personali kargad unda flobdes meqanikis, ener getikis 
da masalaTmcodneobis kanonebs.

meqanikuri niCabi
erTCamCiani eqskavatoris muSa mowyobiloba, romelic uzrunvelyofs 

eqskavacias isris moZraobiT CamCasTan erTad manqanidan da zeviT mimar
TulebiT, rogorc wesi, eqskavatoris ganlagebis donis zemoT.

meqanostriqcia 
deformacia, warmoiqmneba fero da antiferomagnitur nimuSebSi meqa

nikuri Zabvebis modebisas, romelic cvlis nimuSebis magnitur mdgomareo
bas. m. warmoadgens magnituri domenebis zRvrebisa magnitostriqciuli 
Zvris da maTi TviTneburi damagnitebis veqtorebis brunvis Sedegs, magni
turi velis ararsebobis SemTxvevaSic. m. arsebobisas nimuSis deformacia 
Zabvis araproporciulia, e. i. SeimCneva hukis kanonidan gadaxra.

mequre 
brZmedis momsaxure personalis wamyvani specialobaprofesia, axor

cielebs teqnologiuri operaciebis CatarebisaTvis Tujis, widis xvrelebis 
gaRebis, daketvis operaciebs Tujis gamodnobisa da cicxvebSi Camosxmis 
procesSi.

meRumle – ixileT Tboteqnikosi.

meyalibe 
saCamosxmo warmoebis ZiriTadi specialobis wamyvani profesia, rom

lis daniSnulebaa saCamosxmo yalibis gamzadeba teqnologiur moTxovnile
baTa dacviT.

meCuqurTme, amomWreli 
liTonnakeTobaTa dekoratiuli WriT damuSavebis teqnologiis wa

myvani profesia.

mececxluri, cecxlfareSi 
myar saTbobze momuSave Rumlis momsaxure personalis wamyvani pro

fesia, romlis movaleobaSi Sedis sacecxlurSi sawvavis xeliT an meqa
nizebuli miwodeba, agregatis Tboteqnikuri reJimis uzrunvelyofadacva.

mewide 
Tujis da foladsadnobi warmoebis saamqroebis sawide ganyofilebis 

(sawide ezos) ZiriTadi wamyvani specialisti.
1. brZmedis saamqros mewidis movaleobaa grafikiT dadgenili drois 

mixedviT brZmedis Rumlebis uzrunvelyofa widis gamoSvebamde 1116 m3 moc
ulobis carieli fialebiT da widasazidebiT. gamosaSvebi widis raode
noba damokidebulia brZmedis  Rumlebis moculobaze da icvleba 3widam
zididan 6widamzidamde. widamzidebiT brZmedis saamqros uzrunvelyofas 
emsaxureba specialuri Tbomavali da mewide. igi Tavisi brigadis muSaobas 
gankargavs: Tavs uyris 56 widis fialebiT savse widamzidebs erT Semadgen
lobaSi da misi davalebiT Tbomavlis brigadas gadaaqvs widis granula
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ciis ubanze, sadac mewide dadgenili teqnologiiT _ widamzidebis daxriT, 
wylis mZlavri nakadiT, Txevadi wida granulirebisas iqceva wvrildisper
iul fxvier masalad, romelic miewodeba cementis qarxanas maRali markis 
cementis dasamzadeblad.

brZmedis saamqros mewidis movaleobaa, agreTve, granulirebis Semdeg 
widis fialebSi CarCenili gamyarebuli widis qerqebiT widsazidebis trans
portireba widsayarze, qerqebisagan gaTavisufleba da Tavisufali widis 
fialebis kiris xsnariT Sida zedapiris dafarva. carieli fialebiT widsa
zidebi kvlav miewodeba brZmedis saamqros morigi gamoSvebisaTvis;

2. foladsadnobi saamqros mewidis movaleobaa foladsadnobi agre
gatebis uzrunvelyofa widis fialebiT. savse widis fialebiT datvir
Tuli widsazidebi masze mimagrebuli Tbomavlis saSualebiT mas gadaaqvs 
sawidis ganyofilebaSi. am ganyofilebaSi granulaciis gareSe xdeba widis 
fialebis amoyiraveba, gaciveba, damsxvreva da TviTmclel vagonebze (dup
karebze) datvirTva, widsayaramde orTqmavliT transportireba da dacla. 
foladsadnobi saamqros mewidis movaleobaa, agreTve widaSi gamyarebuli 
liTonebis Segroveba da specialuri vagonebiT misi miwodeba saurnale 
saamqroSi gadasamuSaveblad;

3. feroSenadnobTa qarxnis mewidis movaleobaa widis fialebiT uz
runvelyos feroSenadnobTa Rumlebidan widis gamoSvebis uzrunvelyofa 
dadgenili grafikiT. savse fialebs mewide utarebs kompleqsur damuSave
bas: granulirebas, qerqebis gamoyras, damsxvrevas, separacias da zomebad 
daxarisxebas, mza produqciis gagzavnas daniSnulebis mixedviT.

mvalcavi 
glinvis teqnologiis wamyvani specialisti, romelic axorcielebs 

saglinavi dganis dakalibrebis metad sapasuxismgeblo operaciebs. 

mzeTavi 
saglini dganebis da sxv. meqanikuri mowyobilobis momsaxure persona

li, romlis movaleobaa manqanaiaraRebis kbila gadacemebis da sxv. erT
maneTTan moxaxune nawilebis SezeTva da reJimis dacva, namuSevari zeTis 
gamocvlaganaxleba da sxva operaciebi.

mTavari ganiavebis ventilatori 
maRaros mSeneblobisa da eqsploataciis periodSi maRaros an misi 

nawilis (frTis, blokis, panelis) gasaniavebeli haermberi danadgari.

mTavari ganiavebis ventilatoris avtomatizacia 
teqnikuri saSualebebis erToblioba, romelic iZleva saSualebas 

operatiulad vareguliroT mTavari ganiavebis ventilatoris muSa reJimi 
da SevinarCunoT maRaros ganiavebis optimaluri reJimi; ganvaxorcieloT 
distanciurnaxevradavtomaturi marTva, rodesac marTvis brZanebas gas
cems dispetCeri, xolo ventilatoris CarTvaamorTvis operaciebi Sesa
bamisi TanamimdevrobiT sruldeba avtomaturad. 

mTelana
sasargeblo namarxis, fenis damuSavebis dros, gamomuSavebuli sivr

cis, gvirabebis da dedamiwis zedapiris dasacavad datovebuli fenis xe
luxlebeli nawili.
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mTlianglinuli

erTiani, unakero naglini. mag., unakero cxlad glinuli da civna
glini  milebi.

mTliani da pirdapiri danaxarjebis dargTaSorisi balansi

dargTaSorisi balansi (Intersechoral Balance) – ekonomikurmaTematikuri 
modeli, dargebs Soris sameurneo kavSirebis amsaxveli, produqciis war
moebisa da ganawilebis balansi. dgeba rogorc fuladi, ise naturaluri 
maCveneblebis mixedviT. ZiriTadia mTliani da pirdapiri danaxarjebis koe
ficientebis maCveneblebi. Tanamedrove sabazro ekonomikaSi mas „danaxar
jebis gamoSveba“ ewodeba.

mTliannaWedi 

erTiani naWedi nakeToba. mag., didi gabaritebis RerZi, lilvi da sxv.

mTliansxmuli 

erTiani didi gabaritebis sxmuli. mag., reduqtoris korpusi.

mTlianWimuli 

erTiani grZeli zomebis naglini. mag., glinula, adidviT miRebuli 
mavTuli da sxv.

mTrTolara, vibratori – ixileT vibratori.

mTxrebli 

Zveli qarTuli sityva, niSnavs patara zomis ormos, swor, brtyel 
zedapirze CaRrmavebul adgils. mag., m. Rumlis, cicxvis qvedze an kedelze 
patara ormos saxiT warmoqmnili dazianeba.

midreqsprocesi 

madnis aRdgeniT koSkura RumlebSi Rrublovani rkinis pirdapiri 
miRebis meTodi, CO2 airis gamoyenebiT, romelsac iReben bunebrivi airis 
konversiiT da brZmedis sakerZidan gamavali airebis naxSiroJangiT. m. p. 
SemuSavebul iqna 19651967 ww. (aSS) `midland ros kongr~ firmis mier.

1969 wels portlandSi (aSS) aamuSaves ori Saxturi Rumeli (d=3,66) 
200,0 aTasi t/w mwarmoeblurobiT TiToeuli, 1971 wels mwyobrSi Cadga 400,0 
aTas t/w mwarmoeblurobis Rumeli (d=5m) q. kontreskerSi (kanada).

midreqs procesis sqema

I. gacivebis zona; 

II. aRdgenis zona; 1. Tbomi
momcvleli; 2. gazebis Sem
revi; 3. reformeri, 4. skru
beri; 5. Saxtis Rumeli; 6. 
vibrocxavi; 7. gundebi da 
briketebi; 8. metalizebu
li gundebi; 9. cxaurqveSa 
produqti.
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1992 w. m. p. RumlebSi warmoebulma liTonma Seadgina 13,5 mln t (64 % 
msoflio gunda rkinis warmoebidan). m. p. axorcieleben nakadsawinaaRmdego 
Saxtur RumlebSi ori zoniT – metalizaciisa da gacivebis zonebis, da
moukidebeli airis ciklebiT. pirveli zona ganlagebulia aRmdgeni airis 
Seyvanis donis zeviT. procesi mimdinareobs 0,130,18 mpa wnevis qveS da ka
zmis Secxobis an odnav naklebi temperaturis pirobebSi. metalizaciis 
zonis ciklSi Sedis sveli skruberuli sakerZe airisTvis, bunebrivi airis 
konversiis danadgaris ori kompresori, gunda rkinis RumelSi yofnis xan
grZlivoba 812 sTia. maTgan 46 sT gacivebis zonaSia, sadac gunda rkinis 
gacivebasTan erTad 4050 °Cmde, xdeba maTi danaxSirbadianeba CO2.

erTerTi qarxnidan gunda rkinis qimiuri analizi Semdegia: 92,6 %Fe, 
89,3 %Fe-iT; 1,39 %C; 3,9 %SiO2; 0,3 % CaO; 0,002 %S; 0,011 %P; Cu-0,015 %·0,0015 %Zn; 
0,0005 %Pb.

miduReba

nakeTobis ZiriTad nawilTan misi romelime meorexarisxovani damx
mare nawilis mierTeba SeduRebiT (Cveulebriv, mcire nawilisa didTan).

miznis funqcia 

marTvis obieqtis gazomili an gamoTvlili maCveneblebis erToblio
ba, romelic gamosaxavs marTvis mizans. miznis funqcia SeiZleba Seicavdes: 
uSualod gasazom sidideebs (mag., gamdidrebis produqtis gamosavali da 
xarisxi); gamosaTvleli parametri, romelic aerTianebs obieqtis ramdenime 
uSualod gasazom maCveneblebs (mag., koncentratSi sasargeblo komponen
tis amokrefa, romelic aerTianebs gamdidrebis produqtis gamosavals da 
xarisxs); gamosaTvleli parametri, romelic aerTianebs obieqtis ramdeni me 
uSualod gasazom gamosaval maCvenebels da Sesaval faqtorebs (mag., saw
yis madanSi sasargeblo komponentis Semcveloba).

mikroagebuleba – ixileT mikrostruqtura.

mikroanalizatori 

xelsawyo an danadgarimowyobiloba, romlis daxmarebiT axdenen mik
roanalizs. amJamad gamoiyeneba mravali saxis m.: 

m. energodispersiuli
m., awarmoebs nimuSSi warmoqmnili da agznebuli rentgenuli speqtris 

daSlas da analizs kvantebis energiaTa sididis mixedviT;

m. rentgenospeqtruli
foladebis, Tujebis da sxva Senadnobebisa da nivTierebebis lokal

uri rentgenospeqtruli mikroanalizis xelsawyo;

m. talRuri
m., talRebis sigrZis mixedviT awarmoebs nimuSSi warmoqmnili da ag

znebuli rentgenuli speqtris daSlas da analizs.

mikroanalizi

berZnuli warmoSobis Sedgenili sityva, mikro niSnavs mcires, pata
ras da ixmareba ori mniSvnelobiT:

a) sagnebis, mcire zomebis nivTierebebis, qimiuri analizis gansaz
RvrisaTvis;
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b) meaTedi wilobrivi erTeulebi Seesabameba 106 sidides. aRiniSneba 
`mk~ simboloTi. wilobrivi erTeulebis warmoqmnis magaliTia: 1 mkpa (mik
ropaskali) = 106pa.

m. nimuSis an liTonnakeTobis (an sxva nivTierebebis) qimiuri Sedgeni
lobis an struqturis lokaluri (ramdenime mikronis moculobaSi) anali
zis fizikuri meTodebis kompleqsi. 

1. foladebis da Senadnobebis mikrostruqturuli kvleva, maTi fa
zuri Semdgenebis gansazRvrisaTvis, aseve calkeuli fazis raodenobis, 
formis, zomebisa da ganawilebis dadgenaSefasebisaTvis;

2. erTi miligrami 1 mg masis mqone sinjis qimiuri analizi. m. Ses
rulebis meTodisa da xelsawyos mixedviT, iyofa mraval saxeobad, romelTa
gan ZiriTadia: 

m. lazeruli
nivTierebis qimiuri Sedgenilobis lokaluri gansazRvris meTodi, 

dafuZnebuli lazeris sxivis moqmedebaze. lazeris moqmedebis Sedegad 
xdeba nawilakebis, maT Soris gamosxivebis kvantebis emi siaagzneba;

m. rentgenospeqtruli
lokaluri qimiuri analizis meTodi, dafuZnebuli rentgenuli gamosx

ivebis registraciaze; rentgenuli gamosxi veba, Tavis mxriv, bombardirebis 
Sedegad aRigzneba nivTierebaSi misi eleqtronebis an rentgenuli sxivebis 
viwro koniT.

mikrobarografi 
atomosferuli wnevis Zlier swrafi an mcire cvlilebebis avtoma

turi Camweri xelsawyo, gamoirCeva maRali mgrZnobiarobiT. wnevis Secvla 
vercxliwylis svetis 0,1 mmiT (~13,33 pa) iwvevs am xelsawyos Camweri mowyo
bilobis kalmis 3 mmiT gadaxras. 

mikrobzari 
mikrostruqturis Tanamzomadi bzari. mag, foladebisa da Senadno

bebis marcvalSiga da marcvalTSorisi bzarebi.

mikrogalvanowyvili 
liTonebis eleqtroqimiuri koroziis procesSi warmoqmnili elementa

ruli ujredi, romelSic eleqtrodebis rols (anodis da kaTodis) liTonebis 
zedapiris sxvadasxva eleqtroqimiuri potencialis mqone ubnebi asrulebs. 

mikrodefeqti 
liTonisa an Senadnobis defeqti, romlis aRmoCena da Seswavla SesaZ

lebelia mxolod mikroskopuli gamokvleviT. m. miekuTvneba bzarebi, arali
Tonuri CanarTebi da mikrostruqturis sxva maCveneblebi (ix. dislokacia).

mikrodeformacia 
nakeTobis saerTo moculobidan SedarebiT mcire moculobaSi aR

moCenili deformacia. amasTanave deformirebuli mcire moculoba sakmaod 
didi zomisaa struqturis elementebis lokaluri gadaadgilebis sidides
Tan SedarebiT. 

mikrodifraqcia 
eleqtronebis ganbneva gamosakvlevi nivTierebis mcire moculobiT, 

rasac liTonebis lokaluri struqturis analizisTvis eleqtronul mik
roskops iyeneben.



548

mikroelementi galvanuri – ixileT mikrogalvanuri wyvili.

mikroeleqtronika
eleqtronikis dargi, romelic moicavs maRalsaimedo ekonomiur mik

rominiatiuruli mowyobilobebis kompleqss warmodgenil dasaxul prob
lemaTa gadasawyvetad.

mikrozondi
igive rentgenospeqtruli mikroanalizatoria. pirveli rentgenis 

analizatorebis maketebi Seiqmna 1949 w. frangi mecnierebis r. kastenis 
da a. ginies mier. mowyobilobaa mikromoculobebSi liTonis raodenob
rivi da xarisxobrivi analizisTvis. mikrozondis muSaoba dafuZnebulia 
mik rorentgenospeqtrul analizze. volframis ZafiT limitirebuli ele
qtronebis nakadi fokusirdeba specialuri mowyobilobiT viwro eleqtrul 
konad. sakvlev nimuSSi konasTan Sexvedris adgilze nimuSis masalaSi Sema
vali yvela elementidan aRigzneba damaxasiaTebeli gamosxiveba. kristal
analizatoris saSualebiT gamosxivebis speqtrad daSlisas, xdeba qimiuri 
Sedgenilobis raodenobrivi da xarisxobrivi gansazRvra.

mikrokvleva 
warmoadgens liTonebisa da Senadnobebis struqturuli agebulebis 

kvlevas metalografiuli an eleqtronuli mikroskopis saSualebiT. 
m. SesaZlebelia gamovlenil iqnes struqturuli Semdgenebis forma da 
zoma,Sinagani agebulebis cvlilebaze Termuli damuSavebis da meqanikuri 
ze moqmedebis gavlena, araliTonuri CanarTebi da mikrodefeqtebi (mik
robzarebi, niJara da sxv.). calkeul SemTxvevaSi mikrokvleva Senadnobis 
qimiuri Sedgenilobis miaxloebiTi gansazRvris SesaZleblobas iZleva. 

mikrokristaloskopia 
1. araorganuli da organuli nivTierebebis xarisxobrivi gansazRvris 

meTodi gansakuTrebuli Tvisebebis kristaluri naleqebis warmoqmnisas ga
mo sakvlevi xsnaris wveTze Sesabamisi reaqtivebis moqmedebiT. aRniSnuli 
me Todi gamoirCeva maRali mgrZnobiarobiT – gamosakvlevi xsnaris minima
luri raodenoba erT wveTSi Seadgens gramis meased nawils. gamoiyeneba 
mine ralebis, Senadnobebis analizis da organuli naerTebis identifikacii
saTvis; 

 2. xarisxovani mikroskopuli analizis erTerTi meTodi, dafuZnebu
li reaqciebis gamoyenebaze, romelTa Sedegad warmoiqmneba Taviseburi 
agebulebis kristalebi, mikrokristaluri reaqciebis umetesoba xasiaT
deba maRali mgrZnobiarobiT. xsnaris wveTSi SeiZleba aRmoCenil iqnes 
niv Tierebis gramis measedi nawili. metalurgiaSi gamoiyeneba ZiriTadad 
li TonebSi araliTonuri CanarTebis Sesaswavlad, mikroskopis saSuale
biT 80dan 200 gadidebamde.

mikrolegireba
liTonur SenadnobebSi mcire rodenobis (Senadnobs masis 0,1 %mde) 

malegirebeli elementis Setana misi Tvisebebis saWiro mimarTulebiT Secv
lis mizniT. m. aRweven liTonis wvrilmarcvlovani struqturis miRebas, 
araliTonuri CanarTebis mocilebas, gangogirdebas, deairacias da sxv. 
amJamad gavrcelebulia boriT, vanadiumiT, titaniT, kalciumiT da sxv. aq
tiuri elementebiT foladebis mikrolegireba. iSviaT miwaTa elementebiT 
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m. gamoiyeneba araliTonuri CanarTebis formis kontrolisaTvis da masiur 
sxmulebSi zon(al)uri da dendrituli likbaciis Sesamcireblad.

mikroliti 
kalciumis, natriumis da tantalis minerali. m. piroqlorTan war

moqmnis polimorful rigs., m. gvxvdeba TeTri, yviTeli, mwvane da ruxi 
feris, zogjer uferulia, sisale mineralogiuri skalis mixedviT 55,5ia, 
simkvrive – 59006500 kg/m3, warmoadgens tantalis ZiriTad madans.

mikromanqana 
mikronimuSebis meqanikuri gamocdebis danadgari.

mikromarcvlovani 
Tujis, foladebisa da Senadnobebis wvrilmarcvlovani struqtura, 

gamowveuli modificirebiT da specialuri Termuli damuSavebiT. 

mikrometri
1. sazomi xelsawyo kalibrebis, manqanaTa nawilebis da sxvaTa xa

zovani sidideebis gasazomad; 
2. sigrZis wilobrivi erTeuli tolia 106 mis. aRiniSneba mkmiT;
3. universaluri sazomi instrumenti zusti (mikrometruli) xraxniT, 

kontaqturi meTodiT grZivi zomebis asaRebad 2000 mmmde 25 mmis interva
lebiT, erTi danayofiT 0,001 mmdan 0,01 mmmde. sazomi xelsawyo damafiq
sirebeli WanWikiT. ganarCeven furcelsazom, milsazom, kbila borblebis 
modulsazom m. da sxv.

mikromTlianoba 
liTonebisa da Senadnobebis nakeTobaTa mikronawili, romelsac aR

moaCenen da ikvleven mxolod mikroskopiT.

mikromiwodeba 
moTxonilebis Sesabamisad mcire zomis, wonis, moculobis mqone ma

salis miwodeba.

mikromowamvla 
raime mJavas wyalxsnaris moqmedeba foladis nimuSis (templetis) spe

cialurad damuSavebul zedapirze mikrostruqturis da defeqtebis gamom
JRavnebis mizniT. m. procesis daCqarebisa da intensiurobis uzrunvelsayo
fad mimarTaven mJavas wyalxsnaris gaxurebas 6080 °Cze.

mikroni 
mikrometris (mkm) moZvelebuli saxelwodeba (106 m). milimikroni Secv

lilia nanometriT (nm), xolo mikromikroni _ pikometriT (pm).

mikrosisale 
masalis calkeuli elementebis (fazebis da struqturuli Semdgene

bis) unari winaaRmdegoba gauwios gare sxeulis (sali indentoris) Cawne
xas. indentori upiratesad aris almasis wesieri kvadratuli piramida 
mopirdapire waxnagebs Soris kuTxiT 136°. vikersis mixedviT sisalisagan 
gansxvavdeba gacilebiT naklebi datvirTviT _ tvirTis masaa 2200 g. m. gan
isazRvreba moqmedi P Zalis SefardebiT anabeWdis F farTobTan. 

mikrosisalis mzomi 
xelsawyo, erTdroulad warmoadgens metalografiul mikroskops da 

sisalis sazoms. gazomvisas gamoiyeneba mcire (20200 g masis) tvirTi. Casa
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wnexad upiratesad iyeneben almasis wesier kvadratul piramidas mopirda
pire waxnagebs Soris kuTxiT 136°. mikrosisalea datvirTvis fardoba ana
beWdis farTobTan.

mikroskopi 
nimuSebisa da nakeTobebis calkeuli struqturuli elementebis ga

didebuli gamosaxulebis misaRebi optikuri xelsawyo.

m. gamWolavi eleqtronuli
m., romelSic gamosaxuleba gamosakvlev obieqtSi (kilita, replika) 

gamavali eleqtronebis daxmarebiT yalibdeba; 

m. gaWvirvis rastruli eleqtronuli
sinaTlis optikur mikroskopi, emisiuri eleqtronuli da sxv.; 

m. eleqtronuli
m., romelSic gamosaxuleba yalibdeba eleqtronebis konis daxmare

biT, xolo maTi fokusirebisTvis eleqtromagnituri da eleq trostatikuri 
linzebi gamoiyeneba;

m. emisiuri
eleqtronuloptikuri m., romelSic gamosaxuleba yalibdeba obi

eqtis gaxurebuli zedapiris mier gamocemuli nawilakebis nakadiT an Zl
ieri eleqtrovelis modebiT;

m. sinaTlis
m., romelSic obieqtis gamosaxuleba yalibdeba sinaTlis gamosxive

biT. m.s. uwodeben optikurs – metalografiuls. 

mikroskopia 
gadidebul gamosaxulebaTa analizis gziT obieqtebis struqturis 

Seswavlis meTodebis erToblioba.

mikrostruqtura 
liTonebisa da Senadnobebis agebuleba, romelsac gamoavlens nimu

Sis gaxexil, polirebul da mowamlul zedapirze (optikuri da rastruli 
eleqtronuli mikroskopiT) an folgebsa da replikebze (gaWvirvis eleq
tronuli mikroskopiT).

liTonebis da Senadnobebis m. kristalebis zomebi, forma da maTi 
urTierTganlageba gadamwvet gavlenas axdens maT meqanikur da sxv. Tvise
bebze.

mikrosuraTi
optikuri an eleqtronuli mikroskopiT ga

da  Rebuli liTonis nimuSis struqturuli Semd
genebis, fazebis, araliTonuri CanarTisa Tu raime 
defeqtis an gatexili nimuSis rRvevis zedapiris 
fotografiuli gamosaxuleba (gadidebuli 100
jer, 1000jer da meti gadidebiT).

mikrosuraTebi

1. marcxena svetSi _ optikuri mikroskopiT 1000jer 
gadidebuli mikrostruqturebi;

2. marjvena svetSi _ rastruli eleq tronuli mik
roskopiT 750jer ga didebuli rRvevis zedapirebi.
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mikroforianoba 
mikroskopiT masalebSi aRmoCenili mcire zomis forebi.

mikrofotometri 
xelsawyo, romelic gamomJRavnebuli fotomasalebis mcire zomis ga

muqebuli ubnebis optikuri simkvrivis gasazomad gamoiyeneba.

mikrofraqtografia 
fraqtografiis ganyofileba, Seiswavlis liTonebis rRvevis zedapir

Ta mikroskopul agebulebas.

mikroSeduReba
0,5 mmze naklebi sisqis da 10 mmmde kveTis eleqtronuli da naxevar

gamtaruli xelsawyoebis detalebis da sxv. SeduReba, SeduRebis zomis 
Se mmow mebeli xelsawyoebis lupis, mikroskopis gamoyenebiT.

mikroSlifi, mikroxexi 
liTonis nimuSisa da nakeTobaTa gaprialebuli zedapiri, romlis vi

zualuri an mikroskopuli gamokvlevaSeswavla maTi struqturuli agebu
le bis dasadgenad xdeba.

milaki 
miliseburi formis sxeuli. 

m. rentgenuli
eleqtrovakuumuri xelsawyo, warmoadgens rentgenu li gamosxivebis 

wyaros, romelic Sedgeba maxvilfokusiani rentgenuli milakisagan, qmnis 
rentgenis sxivebis viwro konas da axorcielebs mikromo culobaTa kvlevas;

m. saCeris
m. formis cecxlgamZle nakeToba, gamoiyeneba foladsamsx melo cicx

vis saCeris asawyobad;

m. sacentrebeli
m. formis cecxlgamZle nakeToba, gamoiyeneba sifo nuri Camosxmis cen

traluri gamanawilebeli arxis amosagebad.

milaki saalebeli
saalebeli milaki ewodeba kafsuldetonators, masze mierTebul 

cecxl gamtar zonarTan erTad.

miliamperi 
amperis meaTasedi nawili (ix. amperi).

miliampermetri 
metad mgrZnobiare ampermetri, SeuZlia gazomos amperis meaTasedi 

nawili. 

milivolti
voltis meaTasedi nawili (ix. volti).

milivoltmetri 
metad mgrZnobiare voltmetri, SeuZlia gazomos voltis meaTasedi 

nawili.
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mili, milebi 
Rru nakeToba, umetes SemTxvevaSi, rgoluri kveTisa da SedarebiT 

didi sigrZis. gamoiyeneba ZiriTadad milgayvanilobisa da samSeneblo 
kons truqciebisaTvis, amzadeben liTonis, keramikis, asbocementis, aguris, 
rkinabetonis, xis, minis, plastmasis, kauCukisa da sxv. masalisgan. Taname
drove teqnikis ganviTarebisaTvis gadamwyveti mniSvneloba eniWeba liTo
nis milebs, damzadebis teqnologias da masalas. daniSnulebisa da sxv. 
niSnebis mixedviT ganarCeven Semdegi saxis milebs:

m. airnavTobgamyvani
eleqtroSenaduRi nakeriani foladis saSualo da didi diametris 

milebi, romlebiTac gahyavT airisa da navTobis magist raluri xazebi;

m. airwyalgamyvani
foladis SenaduRi nakeriani m., romliTac airis, wylisa da Tbosis

temebi gahyavT;

m. bimetaluri
sxvadasxva liTonis an Senadnobisagan, erTmaneTTan mtkiced SeerTe

buli Siga da gare fenisgan damzadebuli m.;

m. burTulasakisrebis
sqelkedliani konstruqciuli legirebuli foladebis gorvis burTu

la sakisrebis damzadebisaTvis saWiro unakero cxlad deformirebuli (70
dan 350 mm diametriT) da civad deformirebuli (20dan 90 mmmde diametriT) m.;

m. gadasamuSavebeli
cxlad glinuli sqelkedliani milebi, romlebsac iyeneben rogorc 

namzads, Semdgomi civi an Tbili glinvisaTvis an adidvisaTvis;

m. gansakuTrebiT Txelkedliani
m., romelTa kedlis sisqis Sefardeba gare diametrTan naklebia 0,02

ze, xolo gare diametris fardoba kedlis sisqesTan 50ze metia;

m. gansakuTrebuli sqelkedliani
m. cxlad glinuli unakero, ro melTa kedlis sisqis fardoba gare 

diametrTan metia 0,18ze, xolo gare diametris fardoba kedlis sisqesTan 
5,5ze naklebia;

m. gofrirebuli
m., romlebsac axasiaTebs periodulad ganmeorebadi, rogorc grZivi, 

ise ganivi kveTis cvalebadoba;

m. damZimebuli saburRi
sqelkedliani cxlad glinuli unakero mrgvali an profiluri kve

Tis m., romelTa diametri icvleba 73 mmdan 299 mmmde (gare diametris 
fardoba Siga diametrTan 2,53,1ia). gamoiyeneba WaburRilebis gasaburRad;

m. dawnevis anu sadawnevo
Tujis milebi, romelTa Siga muSa wneva atmosferuls aRemateba;

m. didi diametris
wyalsadenis, gazsadenis spiraluri SenaduRi mili, romlis damzadebi

saTvis foladis furclis sigrZe SezRudvas ar sa Wi roebs;

m. eleqtroSenaduRi
m., miRebuli eleqtroSeduRebis erTerTi meTodiT (kontaqturi, eleq

trorkaluri da sxv.);
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m. zemtkice
navTobis mosapovebeli da gadasamuSavebeli gazrdili meqanikuri 

Tvisebebis mqone milebi, rasac aRween legirebiT, Termuli da Termul
meqanikuri damuSavebiT;

m. Tboenergetikuli
Tboeleqtrosadguris saqvabe danadgarebsa da orTqlsaden sistemeb

Si gamoyenebuli m.;

m. Tujis
centridanuli an Tujisagan naxevraduwyveti Camosxmuli m., gamoiy

eneba wyalgayvanilobis, airgayvanilobis, sakanalizacio, navTobgadasa
muSavebel da qimiuri mrewvelobis sistemebisTvis;

m. Txelkedliani
m., romelTa kedlis sisqis fardoba gare dia metrTan Seadgens 0,02dan 

0,05 mmmde, xolo gare diametris fardoba kedlis sisqesTan 20,1dan 50mmmde;

m. kapilaruli
m., diametriT 0,3dan 4,8mmmde;

m. krekingis
foladis unakero m., iyeneben navTobgadamamuSavebeli qarxnebis Rum

lebSi, siTbogacvlis aparatebSi da komunikaciebis gasayvanad;

m. magistraluri
didi diametris (SenaduRi) m., gamoiyeneba Txevadi, airovani da fx

vnilovani masalebis did manZilze tranportirebisaTvis;

m. mravalarxiani
grZivi RerZis gaswvriv paraleluri ganlagebuli ramdenime siRruis 

mqone m.;

m. mcire diametris
m. romelTa gare diametri icvleba 5dan 102 mmmde;

m. navTobis sortamentis
navTobmompovebel warmoebaSi gamoyenebuli m. saburRi, samagri, sat

umbesakompresoro milebi, romelTa boloebze moWrilia sworkuTxa, cil
indruli an trapecialuri xraxnebi Sesabamisi quroebiT gadasabmelad;

m. normaluri sortamentis
m., romelTa kedlis sisqis fardoba gare diametrTan 0,05dan 0,12mdea 

(gare diametris fardoba kedlis sisqesTan 9,1dan 20mde icvleba);

m. ornakeriani SenaduRi
swornakeriani didi diametris m. ori dia metralurad urTierTsawi

naaRmdego mxareze ganlagebuli grZivi nakeriT. o. m. iReben ori damoukide
beli naxevarcilindruli namzadisagan;

m. pirdapirnakeriani
SeduRebis m. erTi an ornakeriani grZivi RerZis paraleluri ganla

gebiT;

m. preciziuli
zedapiris maRali sisufTavisa da geometriuli zo mebis didi sizus

tis mqone m.;

m. profiluri
mrgvali kveTisagan gansxvavebuli formis mqone m.;
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m. saburRi
foladis unakero m., 6,03dan 168,3 mmmde diametriT, aqvs gamownexili 

Seviwrovebuli konusuri formis boloebi, romelzec xraxnia moWrili, 
gamoiyeneba WaburRilis gasayvanad, saburRad;

m. saTbobgamyvani
foladis unakero maRali wnevis m., romelTa gare diametri 6dan 13 

mmmdea, xolo Siga diametri icvleba 1,5dan 5,0mmmde. gamoiyeneba dizelis 
sawvavis sadenad;

m. sakonstruqcio
cxlad glinuli unakero sqelkedliani m., iyeneben manqanaTa nawilebi

sa da samSeneblo konstruqciebis dasamzadeblad;

m. samagri
foladis cxlad glinuli m., romelTa dia metri 114dan 508 mmmde 

icvleba, xolo kedlis sisqe – 5dan 15 mmmde. gamo iyeneba WaburRilis gasa
magreblad, kedlebis Camongrevisagan dasacavad;

m. satumbsakompresoro
foladis unakero m., romelic gamoiyeneba navTobis WaburRilebSi 

saeqsploataciod. maT aqvT gluvi an gamownexili daboloebani, quroiani 
da xraxniani SeerTebiT;

m. saSualo diametris
102dan 426 mmmde gare diametriT;

m. spiralurnakeriani
foladis SenaduRi m. grZivi RerZisadmi spiralurad ganlagebuli 

nakeriT;

m. sqelkedliani
m., romelTa kedlebis sisqis fardoba gare dia metrTan Seadgens 0,12

dan 0,18mde, xolo gare diametris fardoba kedlis sisqesTan 5,5dan 9mdea;

m. sxmuli
Tujis m., romlebsac iReben centridanuli an naxevraduwy veti Camosx

mis meTodiT;

m. unakero
masiuri namzadis gaWolvis (ganRruebis) Sedegad gamWol dganze an 

wnexze da Semdgomi cxeli an civi deformirebiT miRebuli m.;

m. civaddeformirebuli
civi deformaciis procesiT (civad glinviT an adidviT) miRebuli m.; 

m. cxladdeformirebuli
cxeli glinviT an cxeli wnexiT miRebuli m.;

m. SenaduRi
zolis, furclis an lentis milnamzadis nawiburebis milSesaduReb

el dganis mier SeduRebiT miRebuli m. S. m. uwodeben agreTve nakerian m. 
(ix. pirdapirnakeriani, swornakeriani, ornakeriani m.).

milisi
manqanebis da meqanizmebis cilindruli an konusuri detali RerZuli 

grZivi xvreliT, romelSic Sedis imave formis meore detali.

mili – sigrZis sazomi
1. aTeuli wilobiTi erTeulTa winsarTi, romelic Seesabameba 103 nam

ravls. laTinuri warmoSobis sityva, niSnavs `aTass~. aRiniSneba `m~ asoTi. 
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mag., 1mg =103 g e. i. gramis meaTased nawils; 
2. m. sigrZis sazomi erTeuli. 1 saxmeleTo mili udris 1,609kms;
3. m. sigrZis sazomi erTeuli. 1 sazRvao mili udris 1,852kms;
4. sigrZis britanuli erTeuli 1/1000 diumis toli; 1mili=25,4·106m=25,4 mkm. 

milnamzadi
mrgvali kveTis erTiani glinuli namzadi, gamoiyeneba unakero milis 

ga saglinad. arsebobs masiuri milnamzadi da Rru milnamzadi.

milnamzadis gamodnobisa da radialuri uwyveti Camosxmis te
qnologiis SemuSaveba

martenis saamqros ufrosis guram qaSakaSvilis iniciativiT, ̀ vniimetma
Sis~ konstruqtorebTan da mecnierebTan TanamSromlobiT ganxorcielda 
orna kadiani slabebis radialuri uwyveti Camosxmis manqanis oTxnakadian 
danadgarad rekonstruqciagadaiaraReba milnamzadis Camosxmis mizniT. 
amoqmedda sabWoTa kavSirSi pirveli sortuli oTxnakadiani Camosxmis man
qana.Aam prog resuli teqnologiis danergviT samecnierokvleviTi eqspe
rimentebiT gadawyda milsaglinavi dganebis radia lur man qanaze Camosx
muli xarisxovani milnamzadiT uzrunvelyofa. Semcirda satumbisakom
presoro samagri milebis rogorc Siga, ise gare zedapirebis defeqtebi da  
sagrZnoblad amaRl da gansakuTrebiT sapasuxismgeblo navTobis da gazis 
mosapovebeli mi le bis xarisxi. 

radialuri uwyveti Camosxmis manqanaze miRebulma milnamzadma diser
tabeluri gaxada leninuri premiis laureatis irakli Jordanias xelmZR
vanelobiT Catarebuli kvleviTi samuSaoebi, ris safuZvelzec warmatebiT 
iqna daculi sadoqtoro disertacia. 

aRniSnuli mecnieruli kvlevebis safuZvelze 1998 w. gamoica london
Si monografia guram qaSakaSvilis, irakli Jordanias da vladimer bulga
kovis TanaavtorobiT. mogvianebiT irakli Jordania arCeul iqna saqarT
velos mecnierebaTa erovnuli akademiis akademikosad. 

milsadenebis ankeruli damagreba
milsadenebis damagrebis xerxi ankerul sayrdenebze. gamoiyeneba 

wyli an da daWaobebul gruntebSi milsadenebis gayvanisas am ukanasknelis 
da  sa magreblad.

milsadenebis daproeqteba
kompleqsuri teqnikuri dokumentaciis (proeqtis) damuSaveba, ro

melic Seicavs teqnikurekonomikur dasabuTebas, gaangariSebebs, naxazebs, 
maketebs, ganmartebiT baraTs da sxv.

milsadenebis eleqtroqimiuri dacva
milsadenis liTonis anoduri da kaToduri polarizacia eleqtroqi

miuri koroziis Tavidan asacileblad.

milsadeni
nageboba Txevadi, airadi da mravalfaziani masalis transportirebi

saTvis sxvadasxva kveTSi wnevaTa sxvaobis zemoqmedebis xarjze.

milsadeni transporti
transportis saxeoba, romelic axorcielebs Txevadi, airadi da mra

valfaziani masalebis manZilze gadacemas milsadenebiT. gadasaadgile
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bel produqtze damokidebulebiT ganasxvaveben navTobsadens, gazsadens, 
wyalsa dens da a. S.

milsaWreli 

milebis garkveul zomaze saWreli Carxi. gamoiyeneba meqanikuri, ce
cxluri, plazmuri, plazmurmeqnikuri Wris meTodi da sxv.

miltuCa, qimuri 

simetriis RerZis mimarT gamoSverili miltuCas profilis elementi. 
milebis, lilvebis da sxva nakeTobaTa SemaerTebeli nawili Txeli sal
tes (rgolis an badros) saxiT, romelsac aqvs simetriulad ganlagebuli 
naxvretebi WanWikebis gasayrelad da qanCiT moWerisaTvis.

milyeli 

raime milgayvanilobis an detalis Seviwrovebuli an gafarToebuli 
daboloeba. mag., sanTurisa, m. saqSenisa, m. mayuCisa da sxv.

milCamwyobi

TviTmavali tvirTamwevi manqana milsadenebis gasayvanad. gamoiyeneba 
milebis da milebis seqciebis asawevad da TxrilSi Casawyobad, agreTve 
tvirTamwevi da samontaJo samuSaoebis Sesasruleblad milsadenebis Se
duRebis, gawmendisa da izolaciisas.

milCarCo

CarCoseburi konstruqcia, romlis Zelebi damzadebulia milebisgan.

milZabra

milgayvanilobis gafarToebuli daboloeba an dasawyisi.

milxapi 

Txevadi produqtebis sinjis asaRebi milaki, mag., sarkinigzo cis
ternidan mazuTis sinjis asaRebi xelsawyo. 

milximinji

mTliani, Casasobi, cilindruli formis, liTonis an rki nabetonis 
Txelkedliani mili. 

mimdevroba, Tanamimdevroba 

liTonproduqciis mimdevrobiTi teqnologiuri procesebis ganxor
cielebis sawarmoo xazi – marSruti, romlis teqnologiuri operaciebis 
sa fexurebis zusti dacva da ganxorcieleba produqciis xarisxis uzrun
velyofis ZiriTadi pirobaa.

mimmarTveli 

1. m. Carxis, dganis moZravi kvanZebis sworxazovani an wriuli gadaadgi
lebis uzrunvelyofis detali. ganarCeven hidrodinamikur, hidrostatikur 
da aerodinamikur m., romlebic srialis principiT muSaobs;

2. m. reaqtiul hidroturbinebSi – hidroturbinis muSa borblis win 
damontaJebuli cxauriT, Sedgeba 1232 profilirebuli niCbisagan, romelTa 
garkveuli kuTxiT Semobruneba aregulirebs wylis xarjs da Sesabamisad 
turbinis mqks.
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mimmarTveli Skivebi 
mimmarTveli Skivebi dgeba urnalze da bagiris moZraobas mimarTavs 

Wauris mimarTulebiT. isini SeiZleba ganlagdes erT doneze an erT verti
kalur sibrtyeSi.

mimwvari, namwvi 
1. boyvis, cicxvis, Rumlis kedelze an liTonproduqciaSi an samsx

mlo formis kedelze liTonis fena an Txevadi liTonis minaduRi, gamyare
buli masa;

2. sayalibo masalebis Txevad liTonTan da mis oqsidebTan urTierTq
medebisas an Txevadi liTonis formis kedelSi SeRwevis Sedegad warmoqm
nili gamyarebuli liTonis uxeSi zedapiri.

mimwodi 
saglinavi dganebis erTerTi damatebiTi meqanizmi – mowyobiloba, 

romlis daniSnulebaa Semdgom kalibrSi namzadis miwodeba.

mina gamadidebeli – ixileT linza.

minaduRi 
1. Rumlis, cicxvis da sxv. cecxlgamZle amonagis RreCoebSi SeRweu

li Txevadi da Semdeg gamyarebuli liToni; 
2. qvabebis, milgayvanilobebis da sxva elementebis Siga zedapirze 

droTa ganmavlobaSi warmoqmnili mineraluri danaleqi; 
3. zodis m. warmoiqmneba boyvis zedapiris defeqtiT, Camosxmis teq

nologiis darRveviT, iwvevs boyvis mwyobridan gamoyvanas, zodis wuns da 
sxv. uaryofiT Sedegebs.

mina Txevadi 
natriumis da kaliumis silikatebisgan Sedgenili gamWvirvale minis

magvari Txevadi masa; iyeneben rogorc fxvnilovani masebis SemakavSire
bels (ix. cicxvis kedlis torkretireba). 

minamberi 
laboratoruli, sareklamo da sxv. daniSnulebis minis WurWlis da

mamzadebeli xelosnis profesiis saxelwodeba.

minanqari
mtkice minismagvari danafari. faraven liTonuri nakeTobis zedapirs 

da Semdeg amagreben gamowviT. m. iReben bunebrivi mineraluri masalebis 
kvarcis, qviSis, carcis, Tixis, mindvris Spatis, nadnobTan – boraki, soda 
da sxv. da SemRebav ferad nivTierebasTan (MnO2, Fe3O4, Cr2O3) erTad 1200
1300 °C temperaturaze mufelis RumelSi SecxobiT. 

minarevi 
umetes SemTxvevaSi arasasurveli, mavne gavlenis mqone m. – araliTonu

ri CanarTebi. foladebsa da SenadnobebSi iwvevs xarisxis gauaresebas.
mavne minarevebs miekuTvneba araliTonuri CanarTebi, gogirdi, fos

fori, Jangbadi, azoti, wyalbadi, Feis, Mn-is Si-is da sxv. Jangeulebi. zo
gierT SemTxvevaSi, CamoTvlili m. specialurad SeaqvT foladebSi ama Tu 
im Tvisebis misaniWeblad.
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minatkeci 
liTonis furcelze, milze, lentsa da sxv. zedapirze Termulmeqani

kuri damuSavebiT sxva liTonis Txeli fenis dasma; gamoiyeneba bimetaluri 
da trimetaluri Senadnobebis miRebisas antikoroziulobis misaRwevad.

minerali 
Suasaukunovani xanis laTinuri warmoSobis sityva, niSnavs madans. m. 

– elementebis bunebrivi qimiuri SenaerTi, xasiaTdeba erTgvarovani Sed
genilobiTa da fizikuri TvisebebiT. warmoqmnilia dedamiwis siRrmesa da 
zedapirze sxvadasxva fizikurqimiuri procesebis Sedegad. m.gan Sedgeba 
mTis qanebi da madnebis umetesoba. dedamiwis qerqSi gvxvdeba mineralogiur 
saxeobaTa 3000ze meti sabado, romelTagan yvelaze gavrcelebulia: si
likatebi (25 % mineralogiur saxeTa saerTo ricxvidan), fosfatebi (~18 %), 
sulfidebi da maTi analogebi (~13 %), oqsidebi da hidroqsidebi (~12,5 %).

mineralizacia 
flotaciis dros mineraluri nawilakebiT qafis gajerebis xarisxi. 

mineralogia 
mecniereba bunebrivi qimiuri SenaerTi mineralebis Sesaxeb, maTi age

bulebis Taviseburebis, warmoqmnis pirobebisa da bunebaSi cvlilebebis 
Sesa xeb. m. mTavari amocanebia – sasargeblo wiaRiseulis sabadoebis aR
moCena da Sefaseba, mecnieruli kvleva, agreTve saxalxo meurneobis masSta
bebiT maTi gamdidrebis da mrewvelobaSi gamoyenebis Seswavla. m. erTerTi 
uZvelesi geologiuri mecnierebaa, romlisganac bolo wlebSi calkeul
ma mimarTulebebma warmoSves damoukidebeli mecnierebani – jer geoqimia, 
mere kristalTqimia da sxva qvedargi: aRwerilobiTi m., eqsprimentu li m., 
teqnikurekonomikuri m., regionuri m. da kosmosuri sxeulebis m.

mineralorgia 
mrewvelobis dargi, romelic Seiswavlis madnebidan mineralebis gam

oyofis optimalur teqnologiur sqemebs, aerTianebs sasargeblo wiaRi
seulTa gamdidrebis, madanmomzadebisa da hidrometalurgiis dargebs.

minieleqtrogamomTvleli manqana (egm) 
sakmaod mZlavri gamomTvleli sistema, romlis SemadgenlobaSi Sedis 

Seyvanagamoyvanis sxvadasxvagvari sistema. maT aqvT mTeli rigi specifi
kuri, zomieri maxasiaTeblebis mqone periferiuli mowyobiloba, romlebic 
awyobilia SedarebiT martivi sqemebiT da aqvT naklebi fasi.

miniqarxana 
1. gadamamuSavebeli metalurgiuli qarxana, romlis warmoebis mocu

lobaa 0,51,0 mln.t. weliwadSi;
2. 70iani wlebis axalmSenebare qarxnebi, romelTa wliuri mwarmoe

bluroba 1 mln.tmde aRwevs. eleqtrofoladsadnobi saamqroebi funqcioni
reben jarTze momuSave 100t. eleqtroRumliT.

minqafa, pemza, laJvardi 
1. forovani msubuqi mTis qani, warmoqmnili mJava lavebis swrafi ga

civebiT m. TeTri an ruxi ferisaa. misi sisale mineralogiuri skalis mi
xedviT 6ia, forianoba – 80 %, xolo saSualo simkvrive – 23502400 kg/m3 far
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glebSi icvleba, iyeneben sakonstruqcio da Tbosaizolacio masalebad. 
simtkice kumSvaze icvleba 1,5dan 10 mpamde. samsxmelo m. gamoiyeneben 
SekumSvaze momuSave konstruqciebSi 10dan 40 mpamde simtkiciT. m. gamoiye
neba naWrovani saxiT rogorc saxexi masala, aseve warmoadgens msubuq sam
Seneblo masalas; 

2. warmoiqmneba aseve metalurgiuli widebis granulaciisas swrafi 
ga ci vebiT gacilebiT dabali xvedriTi woniT. 

mirabiliti 
laTinuri warmoSobis sityva, niSnavs sakvirvels, gasaocars. m. saxel

wodeba miniWebulia germaneli qimikosis i. glauberis (16041670 ww.) mier. 
eqsperimentis dros moulodnelad aRmoCenili minerali, romelic cnobi
lia, agreTve, glauberis marilis saxelwodebiT. m. TeTri ferisaa, xSirad 
uferuli, sisale mineralogiuri skalis mixedviT 152ia, xolo simkvrive – 
1500kg/m3, kargad ixsneba wyalSi, warmoadgens sodis da mwvave natriumis mi
sa Reb nedleuls, iyeneben medicinaSi, laqsaRebavebisa da minis warmoebaSi.

mirTva, damateba 
foladis da sxv. Senadnobis sadnob RumlebSi liTonis (abazanaSi, 

cicxvSi) an raime damatebiTi masalis (feroSenadnobebis, flusebisa da 
sxv.) garkveuli raodenobis damateba. 

misarTi liToni
liToni wnelis an mavTulis saxiT, romelic gankuTvnilia saSem

duReblo Txevad abazanaSi damatebiT Sesatanad.

misarTi mavTuli 
saSemduReblo mavTuli, romelic eleqtrods ar warmoadgens.

mitana, miwodeba 
sakazme masalebis, Txevadi foladis, cicxvis, gasaglini zodebis, ga

dasamuSavebeli naglinis milebis da sxv. namzadis metalurgiul agregat
Tan trasportireba foladmzidi urikebiT, rkinigziT, amwiT, rolgangiT 
da sxv. gziT. 

miqseri 
laTinuri warmoSobis sityvaa, niSnavs Semrevs. m. metalurgiul war

moebaSi – Txevadi, gadasamuSavebeli Tujis dasagrovebeli cilindruli 
an kasrismagvari rezervuari, WurWeli rkinis furclisgan damzadebuli 
garsacmiT da cecxlgamZle magnezitis agu
riT amogebuli. m. dagrovili Txevadi Tuji 
ganicdis qimiuri Sedgenilobisa da tem
peraturis gaTanabrebas, nawilobriv gango
girdebas. ganarCeven aqtiur da araaqtiur 
m. aqtiur m. axureben gangogirdebis mizniT, 
xolo araaqtiuri m. axureben umniSvnelod. 
m. tevadoba icvleba 6002500 ts Seadgens;

m. sayofacxovrebo
xilis da bostneulis fafis mosamzade

beli aparati, aRWurvilia saWrisebiT, rom
lebic moZraobaSi mohyavs eleqtro Zravas.

miqseri
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miReba, mopoveba, amoReba 

sasargeblo wiaRiseulis amoReba da gamdidreba.

miyra, dayra

raime fxvnilovani, naWrovani masalis mitana daniSnulebis adgilze. 
mag., cru zRurblebis dayra martenis RumelSi, gamomwvari dolomitis 
fxvni lis miyra eleqtro, martenis da orabazaniani Rumlebis ukana, wina 
da gverdiT kedlebze. ix gawyoba.

miSmetali 

Senadnobebis legirebisa da rafinirebisTvis saWiro Senadnobi, Sei
cavs Ce (45-50 %), La (22-25 %), Nd (15-172 %) da sxv. iSviaT miwaTa elementebs 
rkinasTan (5 %mde) da siliciumTan (0,10,3 %) erTad.

miwiszeda milsadeni

mowyobilobis kompleqsi, romelic Sedgeba miwis zedapirze ganlage
buli milebisagan.

miwiszeda transportireba 

Wauris an Stolnis zedapiridan damtvirTav mowyobilobamde, sawyo
bebamde an sanayaromde qanis gadaadgileba.

miwispira sabagiro gza 

satransporto nageboba sabagiro weviT; vagonebi tvirTiT gadaadgil
debian viwro liandagze (gamoiyeneba karierebze, SaxtebSi).

miwisqveSa gvirabi 

samTo samuSaoebis warmoebis Sedegad miwis qerqSi Seqmnili siRrue 
(sivrce), romelic miwisqveSa nagebobas warmoadgens da gvirabi ewodeba.

miwisqveSa nageboba

samTo samuSaoebis warmoebis Sedegad miwis qerqSi iqmneba siRrue 
(siv r ce), romelic miwisqveSa nagebobas warmoadgens da gvirabi (kamera) 
ewodeba.

miwisqveSa samTo samuSaoebi 

samTo samuSaoebi, romelTa drosac sasargeblo wiaRiseulis mopove
basTan dakavSirebuli operaciebi sruldeba miwisqveSa wesiT.

miwisqveSa sarelse transportis avtomatizacia 

gulisxmobs avtomatizaciis ori sistemis funqcionirebas: 
1. saisre gadamyvanebis centralizebuli marTvis sistemas da sadis

petCero punqtidan SuqniSnebiT signalizacias; 
2. memanqanis kabinidan gacemuli brZanebis mixedviT moZraobis mimar

Tulebis (marSrutis) SerCevas sixSiruli marTvis aparatis saSualebiT 
saisre gadamyvanebis avtomatur blokirebas da SuqniSnebis marTvas.

miwisqveSa satvirTavi punqtebis avtomatizacia 

miwisqveSa satvirTav punqtebSi sakonveiero xazis, bunkeris Sevsebisa 
da dasatvirTavad Camomdgari carieli Semadgenlobis procesis marTvis 
avtomatizacia.
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miwisqveSa xanZari 
SaxtSi warmoqmnili Ria cecxli, kvamli, wvis produqti airebis suni 

an naxSirJangis niSnebi haeris sinjSi, Tu es ar aris gamowveuli naxSiri
dan airis normaluri gamoyofiT an Saxtis sawarmoo procesebiT (SeduReba 
an saamfeTqeblo samuSaoebi da sxv.).

miwodebis monacvleoba 
brZmedSi aglomeratis (rkinis Semcveli masalis), koqsisa da flusebis 

miwodebis Tanamimdevroba.

mixeil javaxiSvilis soflebis sionisa da weraqvis aRorZineba
wina saukunis 80ian wlebSi politeqnikuri institutis metalurgi

is fakultetis profesoris vano TvalavaZis iniciativiT, saqarTvelos 
mTavrobam rusTavis metalurgiul qarxanas gadasca marneulis raionis 
soflebi _ sioni da weraqvi, gaCanagebuli, ganadgurebuli meurneobis 
aRdgenisaTvis da, rac mTavaria, qarTveli erovnebis ojaxebis xelSewyo
bisaTvis. M

metalurgiuli qarxnis direqtoris g. qaSakaSvilis iniciativiT meta
lurgebma aaSenes mecxoveleobis, holandiuri SavTeTri da ukrainuli 
wablisferi jiSis mewveli Zroxebis, meqaTmeobis fermebi da inkubatorebi. 
aRadgines zvrebi, mevenaxeoba, mefutkreoba, meurneobas SeuZines sasof
losameurneo teqnika, iaraRebi. mewyriT dazaralebuli mravalSviliani 
svanebis ojaxebs auSenes 50 orsarTuliani kapitaluri koteji, sabavSvo 
baRi, saSualo skola. 

did mamuliSvilur saqmeSi 30 bavSvze saSualo skolis gaxsnasa da 
funqcionirebaSi guram qaSakaSvils operatiuli daxmareba aRmouCines ga
naTlebis ministrma naTela vasaZem da dedauniversitetis reqtorma roin 
metrevelma.Mmetalurgebis mier SeZenili komfortuli, iaponuri avtobuse
biT Tbilisidan sionSi dadiodnen maRali kvalifikaciis maswavleblebi 
da qarTuli skolac funqcionirebda. 

regionSi qarTuli ojaxebis momravlebaSi didi gavlena iqonia poet 
iza orjonikiZis da literatoris manana gigineiSvilis iniciativiT mwera
lTa kavSiris wevrebisaTvis saagarake nakveTebis gamoyofam da am nakveTeb
Si metalurgebis mier gaCaRebulma mSeneblobam, sarwyavsasmeli wylebis 
uzrunvelyofam da sxva gatarebulma RonisZiebebma. sionsa da weraqvSi 
sasoflosameurneo mSeneblobas da saqmianobas xelmZRvanelobdnen meta
lurgiuli qarxnis direqtoris moadgileebi soflis sakiTxebSi nikoloz 
sofromaZe, nodar qelbaqiZe da meurneobis direqtori mixeil wereTeli. 

mkalavi 
mokalvis teqnologiis Semsrulebeli specialisti (ix. mokalva).

mkvebavi 
teqnologiur agregatebSi Txevadi da myari saxis masalebis dozire

buli miwodebis mowyobiloba, konstruqciulad da moqmedebis principis 
mixedviT, ganarCeven Semdegi saxis m.: 

m. badrosebri
m. fxvieri masalebisaTvis, romlis muSa organo mbrunavi badroa; 

m. vibraciuli
fxvieri masalebis m., romelSic muSa organo ganicdis iZulebiT rxevas;
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m. lenturi
m., romlis moqmed organos amZravis brunviTi moqmedebiT Caketili 

traeqtoriiT moZravi lenti warmoadgens;

m. moqanave
fxvieri masalebis m., romlis Semsrulebeli Rari muSa organoa ga

dataniTi moZraobis ukusvliT;

m. firfitovani
m. romlis muSa organoa saxsariT SeerTebuli firfitebis moZravi 

sartyeli. 

mkveravi 
Wedurobis teqnologiis Semsrulebeli specialisti.

mkvrivmarcvlovani 
Tujis, foladisa da sxv. Senadnobis wvrilmarcvlovani agebulebis 

struqtura.

mkoqsavi 
koqsqimiuri saamqros dakoqsebis teqnologiis Semsrulebeli spe

cialisti.

mkrebi, koleqtori 
sxvadasxva mimarTulebiT moqmedi komunikaciebis Semkrebi xazi – 

gamaerTianebeli milgayvaniloba, romelSic xdeba momuSave airis an siT
bos parametrebis gaTanabreba.

mmarTveli gamomTvleli manqana 
mgm axdens marTvis dros miRebuli informaciis miRebas, gadamuSavebas 

da mmarTveli zemoqmedebebis (brZanebebis) gacemas marTvis obieqtis Sems
rulebel meqanizmze an adamianoperatorze. mgms ganarCeven Semdegi niS
nebiT: sawarmoo daniSnulebis, bortuli da sxv.; informaciis gadamuSavebis 
xerxi – cifruli, analoguri da hibriduli; gamoyenebis SesaZleblobebi: 
farTo daniSnulebisa da specializebuli; Sesasrulebeli funqciebi: cen
tralizebuli kontrolis manqanebi, maoptimizebeli an pirdapiri marTvis 
manqanamricxvelebi.

mmarTveli zemoqmedeba 
regulatoridan an mmarTveli mowyobilobidan marTvis obieqtis Se

sas vlelze miwodebuli signali, romelic miRebuli kanoniT uzrunve
lyofs marTuli sididis cvlilebas. 

mm vercxliswylis svetisa (mm vwy. sv.)
wnevis sistemgare erTeuli – aRniSvna mm vwy. sv.; 1 mm vwy. sv.=133,322 pa.

mm wylis svetisa (mm wy. sv.)
wnevis arasistemuri erTeuli; aRniSvna – mm wy. sv.; 1 mm wy. sv.=9,80665 pa.

moalumineba 
eleqtroliziT, eleqtroTermiiT, difuziiT an metalizaciis meTo

debiT liTonnakeTobaTa gare da Siga zedapiris aluminiT dafarva (ix. 
alitireba).
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moaprocesi 
ewodeba kubis respublikis geografiuli raionis saxelwodebis mi

xed viT. warmoadgens nikelis (Ni) Jangeulis madnis gadamuSavebas, avtokla
vuri meTodiT gogirdJangeulis gamotutvis procesiT, rac uzrunvelyofs 
nikelis, kobaltis da Tanamedrove feradi liTonebis maRal da seleq ciur 
amoRebas.

m. p. teqnologiuri sqema Seicavs Semdeg operaciebs: avtoklavuri ga
mo tutva, kekis garecxva, Ni-Co koncentratis daleqva da Semdegi Sedgeni
lobis saboloo produqciis miReba ( %Si): 5,5 Ni; 5-6 Co; 0,4-0,5 Fe; 0,3-0,4 
Cr; 0,2-0,5 Cu; 1,0-1,6 Zn da 35-36 S. koncentratis tenianobaa 1516 %. 1t Ni-Co 
koncentratis misaRebad ixarjeba: S 6,36,8 t; kirqva 3,03,4 t; mJava 1618 t; 
gogirdwyalbadi 0,850,90 t, orTqli maRali wneviT – 5060 t, elenergia – 
4 ± 4,3 aTasi kvt.sT.

mobrinjaoeba 
1. eleqtrolizuri an metalizaciis meTodebiT liTonnakeTobaTa ze

da piris brinjaos feniT dafarva (ix. brinjao); 
2. feris miniWebis mizniT brinjaos fxvnilebiT damzadebul saReba

viT liTonnakeTobaTa an sxva masalebis zedapiris dafarva.

mobruneba (daZvelebis Semdeg)
bunebrivi daZvelebisas ginieprestonis zonebis gaxsnis procesi Se

nadnobis gansazRvruli xsnadobis temperaturis zemoT, roca metastabi
luri da stabiluri fazebi ver aswrebs warmoqmnas, ris Semdegac swrafi 
gaciveba iwvevs gadametnajeri myari xsnaris warmoqmnas da im Tvisebebis 
aRdgenas, romlebic Senadnobs bunebrivi daZvelebis win hqonda.

mogluveba
liTonnakeTobaTa zedapiris moxexva, gaprialeba, gawmenda qlibiT, 

zumbariT an raime sxva saxexi manqaniT. 

mogobva, moqimva 
specialuri samarTulis daxmarebiT milis an sxva raime liTonnake

Tobis torsze warmoqmnili mcire zomis qimis mocileba.

mogorva gasaxmariseba
1. milebis glinva mokle samarTulze, milsaglinavi agregatis xazis 

mogorvis dganze; es teqnologiuri operacia xorcieldeba milebis gare 
da Siga zedapiris gasaujobeseblad, ovalurobis Semcirebisa da kedlis 
sisqis sxvaobis Tavidan acilebis mizniT;

2. liTonuri da sxva masalis nakeTobebis zedapiris plastikuri de
formaciiT damuSaveba specialuri mosagori iaraRebiT.

mogundaveba 
rkinis koncentratebis, raime sxva fxvieri sakazme masalis damuSaveba 

specialur danadgarebze wvrilburTula naWrovanebis misaRebad, e. w. `gun
da masalis~ miRebis mizniT.

modeba alisa 
airis, mazuTis an sxva saxis sawvavis CiraRdnis TandaTanobiT gavrce

le bagaZliereba.
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modelireba 
metalurgiuli qarxnis samsxmelo saamqroSi xdeba mwyobridan gamo

suli manqanebis, danadgarebis, detalebis Camosxma modelebiT. mas amza
deben samodelo ubanze maRali kvalifikaciis memodeleebi, mwyobridan 
gamosuli detalis naxazis mixedviT xisgan an iSviaTad liTonisagan. te
qnikuri kontrolis muSakebis mier xdeba Camosasxmeli detalis naxazis 
zomebis Sedareba damzadebuli detalis zomebTan. Sedarebis Semdeg gaice
ma nebarTva damzadebuli modeliT detalis Camosasxmelad. 

modernizacia
laTinuri warmoSobis sityva, niSnavs uaxless, Tanamedroves. sawar

moo (samrewvelo) nakeTobaTa gare Sesaxedaobisa da ZiriTad teqnologiu r 
funqciurYTvisebaTa gaumjobesebis erTerTi gamocdili meTodi. maTi mo 
dernizaciiT xorcieldeba metalurgiuli danadgarebis, saeqsploatacio 
saimedoobis gazrda calkeuli moZvelebuli teqnologiuri mowyobilo bis 
kvanZebis detalebis SecvliT. metalurgiuli qarxnebis praqtikaSi m. – sawar
moo, agregatebis, mowyobilobis, xelsawyoebis, sayofacxovrebo obieqtebis 
erTerTi ekonomikurad xelsayreli da sasargeblo gzaa, romelic ar iTxovs 
teqnologiuri procesebis Zireul gardaqmnebs da ekonomiurad xelsayrelia.

modernizebuli – ixileT gaTanadroulebuli.

modineba 
siTxis, airis, haeris da siTbos nakadiT Sevseba raime Ria an daxuru

li moculobis, milgayvanilobis sistemis, agregatebisa da sxv.

modifikatori 
TujSi, foladsa da sxva SenadnobebSi Setanili specialuri dama

teba, misarTi, romlis ZiriTadi daniSnulebaa mikrolegireba, marcvlis 
zomebis Semcireba da meqanikuri Tvisebebis gaumjobeseba. rogorc wesi, m. 
SenadnobSi misi ganJangvis Semdeg SeaqvT.

modifikacia, saxecvla 
nivTierebaSi gare faqtorebis zemoqmedebiT (temperatura da wneva) 

kristaluri gisosi icvlis formas anu erTi kristaluri gisosi gardaiqm
neba meore gisosad. Am. movlenas alotropiuli saxesxvaoba an modifikacia 
ewodeba. mag., rkinis α, β, γ modifikaciebi erTmaneTisgan gansxvavdeba krista
lur gisosSi atomTa raodenobiT, simkvriviTa da sxva parametrebiT.

modificireba
SenadnobSi modifikatoris Setana, damateba.

modificireba SeduRebisas
saSemduReblo abazanaSi nivTierebaTa mcire danamatebis Setana, rom

lebic xels uwyobs liTonis nakeris struqturis dawvrilmanebas. aseT 
danamatebs uwodeben modifikatorebs. foladisTvis modifikatorebad 
gamoiye neba Ti, Al, V, Zr da sxv. modificirebis Sedegad umjobesdeba liTo
nis nakeris meqanikuri Tvisebebi. modificirebaSi igulisxmeba liTonis 
nake ris abazanaSi didi raodenobiT wvrili gabneuli (dispersiuli) Ca
narTebis warmoqmna, romlebic kristalizaciis damatebiTi centrebia da 
Sedegad kristalizaciis wvrilmarcvlovani struqtura warmoiqmneba.
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moduli, msaxvari 
laTinuri warmoSobis sityva, niSnavs sazoms. 
1. m. raime mniSvnelovani koeficientis an sididis saxelwodebaa. mag., 

kbilanaTa, drekadobis, kompleqsur ricxvTa m. da sxv.; 
2. sxvadasxva teqnikuri mowyobilobis unificirebuli, calke Camoya

libebuli damoukidebeli sistema an misi rTuli nawili. kvanZebis modu
luri gaformeba gavrcelebulia gamoTvliTi teqnikis aparaturaSi, gamzom 
xelsawyoebsa da sxv. aseTi meTodi aadvilebs da aCqarebs aparaturis 
proeq tirebas, aiafebs mis momzadebas da amartivebs eqsploatacias;

3. kosmosuri xomaldebis calkeuli nawilebis saxelwodeba. mag., kos
mosuri xomaldi `apoloni~ Sedgeboda ori ZiriTadi m.^– orbitaluri da 
mTavari anu dasajdomi m. teqnikur, maT Soris metalurgiul literatura
Si xSirad gvxvdeba Semdegi saxis m.:

m. ganmtkicebis
deformaciis Sedegad gamowveuli masalis simtkicis mniSvnelobis 

fardoba am deformaciis sididesTan;

m. grZivi drekadobis
gaWimvaSekumSvis deformaciis pirobebSi miRebuli m.;

m. drekadobis
masalis drekadobis moduli (iungis moduli) warmoadgens fizikuri 

sidideebis erTobliobas, romelic axasiaTebs raime mya ri sxeulis unars, 
gaWimvisas an kumSvisas ganicados drekadi deforma cia masze modebuli 
Zalis pirobebSi. m. d. aRiniSneba Е asoTi. ganisazRv reba, ro gorc Zabvis 
fardoba wagrZelebasTan. xSirad iungis moduls uwode ben drekadobis 
moduls. ganzomilebaa:

1 kgZ/mm2 = 10-6kgZ/m2 = 9,8 · 106 n/m2 = 9,8 · 107 din/sm2 = 9,81 · 106 pa = 9,81 mpa 
drekadobis modulis koeficienti – Е aisaxeba formuliT:

Е = Fl/xS = бp/C _ es formula miRebulia hukis kanonis Tanaxmad, ro
melic uCvenebs, rom drekad deformirebul sxeulSi meqanikuri Zabva pirda
pirproporciulia am sxeulis fardobiTi deformaciis ε = б/E, sadac ε  – 
fardobiTi wagrZelebaa an Semokleba.

iungis moduli – damokidebulia mxolod masalis Tvisebebze da ar 
aris damokidebuli sxeulis formasa da zomaze. sxvadasxva masalisaTvis 
iungis moduli icvleba farTo diapazonSi:

foladisaTvis, mag., Е ≈ 2 · 1011 n/m2,
xolo rezinisaTvis Е ≈ 2 · 106 n/m2, e. i. xuTi rigiT naklebia;

m. drekadobis dinamikuri
drekadobis m., ganisazRvreba drekadi talRebis gatarebisas nimuSis 

rxevaTa sixSirisa an bgeris siCqaris gazomvis gziT;

m. iungis
ewodeba ingliseli mecnieris tomas iungis pativsacemad; propor

ciulobis koeficientia E, romelic aerTianebs WeSmarit Zabvas S (б) da 
WeSmarit (pirobiT) deformacias е (ε). erTRerZa deformaciis dros hukis 
kanonis marTebulobis SemTxvevaSi:  S =E · е an б = E · ε.

iungis moduls aseve uwodeben normalur drekadobis m., axasiaTebs 
masalis sixis tes e. i. Zabvis intensiurobis klebas wagrZelebis (kumSvis) 
ma te basTan erTad;
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m. normaluri drekadobis
ix. grZivi drekadobis m.;

m. siliciumis
boqsitis xarisxis ganmsazRvreli parametri, ricxobrivad tolia 

Al2O3/SiO2 (masis mixedviT);

m. yovelmxrivi SekumSvis
sxeulze modebuli hidrostatikuri wnevis Sefardeba misi moculo

bis cvalebadobasTan;

m. Zvris
nimuSis grexis dros gansazRvruli Zvris deformaciis drekado bis 

m.;

m. hukis
drekadobis moduli.

moedani, farTobi 

deformirebadi sxeulis zedapirze an mis SigniT gamoyofili saori
entacio sibrtye, romlis mimarT ganixilaven ZabvaTa moqmedebas. am mxriv 
ganarCeven ramdenime saxis m.:

m. elementaruli
sibrtyis SedarebiT mcire, SemosazRvruli nawili, romelsac gamo

hyofen sxeulTa zedapirze gamosxivebis gziT siTbogacvlis procesis 
gamoTvlisas;

f. gaxurebis
regeneratoris wyoburis, konverteris, saxurebeli Webis, gamaxure

buli Rumlebis f.; 

m. samuSao
martenis Rumelwina m.;

m. saCamosxmo
saCamosxmo ubnis samuSao m;

f. Rumlis qvedis
martenis RumelSi Txevadi abazanis zedapiris f., ganisazRvreba aba

zanis sigrZisa da siganis namravliT liTonisa da widis Sexebis an cru 
zRurblebis doneze;

f. Secxobis
aglomanqanis konveieris Secxobis urikebis jamuri farTobi, romelzec 

xdeba aglokazmis Secxoba.

movarayeba, galaqva, dekoratiuli dafarva 

1. liTonnakeTobaTa zedapiris laqiT dafarva koroziamedegobisa da 
dekoratiulobis gasaumjobeseblad;

2. Tujis da foladis nakeTobaTa zedapirze muqi lurji an Savi 
feris Jangeuli afskis Seqmna dekoratiuli an damcavi fenis misaRebad.

movercxvla 

liTonnakeTobaTa da araliTonnakeTobaTa zedapiris dafarva vercx
lis Txeli feniT cveTamedegobis, arekvlisunarianobis gazrdisa da sxv. 
mizniT.
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mozela, dazela
cecxlgamZle da sxva daniSnulebis masebis damzadebis erTerTi 

gavrcelebuli xerxi. am operacias awarmoeben xeliT an specialuri mowyo
bilobiT – Snekuri TixaSemreviT, xsnarSemreviT, mbrunavi morbenali Tv
lebiT, sazeli manqaniT da sxv.

moTiTbereba 
foladis nakeTobaTa da sxva naxevarfabrikatebis zedapiris koro

ziisagan dacvis mizniT TiTbris Txeli feniT dafarva, agreTve nikeli
rebisa da mokalvis dros Sualeduri fenis Sesaqmnelad. m. mimarTaven, 
aseve, antifriqciuli Tvisebebis gasazrdelad.

moTuTieba 
foladis nakeTobaTa zedapirs TuTiis Txeli feniT Termodifuziuri 

dafarva koroziamedegobis, dekoratiulobisa da cveTamedegobis gazrdis 
mizniT. iyeneben agreTve eleqtrolizur m.

mokadmiumeba 
1. liTonebis (foladebis, TiTbris da sxv.) kadmiumis feniT eleqtro

lituri daleqviT dafarva atmosferuli kooziisagan maTi dacvis mizniT. 
m. gamoiyeneba TviTmfrinavebis, gemebis da sxv. yvelaze sapasuxismgeblo 
detalebisaTvis, aseve tropikuli klimatis pirobebSi momuSave nakeTobebi
saTvis;

2. qimiurTermul damuSavebis saxesxvaoba, rac gamoixateba liTonna
keTobaTa zedapiruli Sris kadmiumiT gajerebaSi eleqtroqimiuri koro
ziis Tavidan acilebis mizniT.

mokalva 
koroziisagan dacvisa da rCilvis gaadvilebis mizniT liTonnakeTo

baTa, ZiriTadad foladis da spilenZis zedapiris kalis Txeli feniT da
farvas axorcieleben 2 ZiriTadi meTodiT: a) nakeTobis CaZirviT gamdnar 
ka laSi; b) eleqtrolizis gziT. m. win nakeTobis zedapirs asufTaveben 
mJa viT.

mokle qseli 
eleqtrogamtari kvanZi Rumlis transformatoris meoreuli energiis 

gragnilis gamomyvanebidan eleqtrorkalis warmoqmnis adgilamde. ele
qtroenergiis danakargebis Semcirebis mizniT es kvanZi unda iyos kompaqtu
ri da SeZlebisdagvarad minimaluri sigrZis. mokle qseli Sedgeba Semdegi 
elementebisagan: kompensatorebi; xisti salteebis an milebis paketi; uZ
ravi da moZravi bunikebi; drekadi salteebi; dengamtari (wyalgagrilebiT) 
spilenZis milebi; sakontaqto ybebi, romelic eleqtrodTan SexebaSia da 
eleqtroenergiis gadacemas axorcielebs mimWeri naxevarrgolis meSveo
biT; eleqtrodis nawili sakontaqto ybebidan eleqtrorkalamde.

molekula 
gviandeli laTinuri warmoSobis sityva, warmoadgens sityva moles – 

masis kninobiT formas. m. nivTierebebis umciresi nawilaki, romelsac aqvs 
am nivTierebis qimiuri Tvisebebi da romelic martiv nivTierebaSi Sedgeba 
erTgvarovani atomebisagan, xolo rTul qimiur SenaerTebSi sxvadasxva 
atomisagan. atomi Sedgeba Siga birTvTan ufro mWidrod dakavSirebuli 
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savalento eleqtronebisgan. Siga eleqtronebi ar monawileoben qimiuri 
kavSirebis warmoqmnaSi.

nivTierebis m. Sedgeniloba da agebuleba ar aris damokidebuli misi 
miRebis xerxze. erTatomiani molekulis SemTxvevaSi (inertuli airebi) 
molekulis da atomis cnebebi erTmaneTs emTxveva. pirvelad m. cneba Se
moRebul iqna qimiaSi, imasTan dakavSirebiT, rom saWiro iyo ganesxvave
binaT nivTierebis yvelaze mcire raodenobisagan, romelic Sedis qimiur 
reaqciaSi, atomisgan, rogorc nivTierebis yvelaze mcire raodenoba, ro
melic Sedis molekulaSi (saerTaSoriso kongresi q. kalsrueSi, 1860 w). m. 
cneba ZiriTadad miRebulia qimiasa da metalurgiul procesebSi.

qimiuri reaqciebis safuZvelze ganisazRvreba molekulis agebuleba 
da piriqiT – molekulis agebulebis safuZvelze gansazRvraven reaqci
is msvlelobas. Tanamedrove qimiis problemis erToblioba midis qimiuri 
reaqciebis una rianobis TeoriasTan. am problemis kvleva moiTxovs, ro
gorc kvanturi qimiis Teoriuli meTodebis, ise qimiuri da fizikuri meTo
debiT miRebuli eqsperimentuli monacemebis gamoyenebas.

airovani nivTierebis umetesoba zomieri temperaturis pirobebSi, ro
gorc wesi, Sedgeba calkeuli m., xolo SedarebiT maRal temperaturaze 
nebismieri airis m. disocirdeba, e. i. iSleba clkeul atomebad. kondensire
bul (Txevad an myar) mdgomareobaSi m. SeiZleba SeinarCunon an ver Seinar
Cunon TavianTi individualuri Tvisebebi. mag., mravali siTxe Sedgeba mole
kuluri kristalebisagan, xolo atomur, ionur da liTonur kristalebSi 
calkeul m. ar gvxvdeba. m. mniSvnelovani maxasiaTebelia misi calkeul 
atomebad disociaciis energia, romelic tolia m. warmoqmnis dros gamo
yofili energiisa.

nivTierebaTa mdgradoba da maTi unari, ganaviTaron reaq ciebi qimi
uri gardaqmnebis mimarTulebiT, bevradaa damokidebuli m. Se maval atomebs 
Soris arsebuli kavSirebis energiaze. m. eleqtruli d magnituri Tvisebebi 
xasiaTdeba maTi polarizaciis doniT, dipoluri da magnituri momentebis 
mniSvnelobiT.

m. gadataniT da brunviT moZraobeb Tan erTad imyofeba uwyvet moZ
raobaSi. m. xdeba Sinagani moZraobebi – atomuri birTvebis rxeva da ele
qtronebis mdgomareobis cvlilebebi. m. energia, garda gadataniTi moZrao
bisa, warmoadgens kvantur energias, amitom m. erTi kvanturi mdgomareobi
dan meore kvantur mdgomareobaSi gadasvlisas gamoiyofa an STainTqmeba 
ener giis erTi kvanti.

molekuluri masa 

adre uwodebdnen molekulur wonas. m. m. airis fardobiTi ganyeneb
uli (uganzomilebo) sididea, romelic tolia – nivTierebis izotopebis 
bunebrivi narevis molekulis saSualo masis fardobisa naxSirbadis ato
mis izotopis 12C-is masis 1/12Tan.

moli

erTeulebis saerTaSoriso sistemaSi nivTierebis raodenobis ganmsaz
Rvreli erTeuli. m. tolia sistemis nivTierebis raodenobisa, romelic 
Seicavs imave raodenobis struqturul elements (atomebs, molekulebs), 
ramdeni atomicaa naxSirbadis nuklidSi 12C masiT 0,012 kg (12 g).
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m. cnebis gamoyenebisas struqturuli elementebis specificireba xdeba 
da isini SeiZleba miviCnioT atomebis, molekulebis, ionebis, eleqtronebis 
da sxv. nawilakebis an am nawilakebis specifikur jgufebad.

naxSirbadis (12C) erT m. arsebuli atomebis ricxvi tolia avogadros 
ricxvisa: NA = (6,0221667±0,000036)1023.

atomebis aseTive ricxvia 1 m. O2, N2, CO2 da ionebis aseTive raodenobaa 
1 m. Ca+2, Mg+2, Na+, Cl-. polieTilenis 1 m. (fardobiTi molekuluri masiT 10000
1000000) Seicavs NA makromolekulebis ricxvs.

molibdeneba 
1. qimiurTermuli damuSavebis saxeoba, iTvaliswinebs Senadnobis Ti, 

Nb-is da sxv. liTonebis zedapiris – molibdeniT gajerebas korozia da 
cveTamedegobis gazrdisaTvis. m. xorcieldeba Mo an FeMo-is fxvnilebiT 
airuli fazidan, aqtivatorebis damatebiT. mcirenaxSirbadiani foladis 
difuziuri Sre Sedgeba Mo-is Fe-Si myari xsnarisagan, xolo saSualo da 
maRalnaxSirbadian foladebSi warmoiqmneba M2C karbidis Sre, sisaliT Hμ 
=14,6-15,0 gpa;

2. liTonnakeTobaTa zedapiris dafarva molibdenis Txeli feniT maTi 
sisalis, koroziamedegobis da zedapiruli simtkicis gazrdis mizniT. m. 
warmoebs sxvadasxva xerxiT Mo an FeMo-is fxvniliT wyalbadis nakadidan 
9001000 °C-ze, airul an Txevad (eleqtroliziT) Na2MoO4 nadnobis abazanaSi. 

molibdeni (Mo)
m. 1778 wels aRmoaCina Svedma qimikosma karl Seelma mineral molib

denitSi (MoS2). mas molibdosi uwoda, rac berZnul enaze niSnavs tyvias. 
jer kidev Zvel saberZneTSi cnobili iyo minerali galeniti, romelsac 
molibdenas uwodebdnen. bunebaSi arsebobs galenitis absoluturad msgav
si sxva minerali – molibdeniti. saberZneTsa da sxva qveynebSic Tvlidnen, 
rom saqme hqondaT erTsa da imave mineralTan, ris gamoc Seelem, raki am 
mineralSi aRmoaCina ucnobi nivTiereba, mas uyoymanod uwoda molibdenuri. 

1781 wels iakob helmma molibdenuri miwidan – mineral MoS2dan SeZlo 
fxvnilis saxiT molibdenis gamoyofa, saidanac tyviis saxelis mqone axali 
elementis arseboba iwyeba.

m. sakmaod sali liTonia da waxnagdacentrebul kubur sistemaSi kristal
deba. dnobis temperaturaa 2890K(2617 °C), xolo duRilisa – 4885K(4612 °C). m. 
simkvrivea 10220kg/m3, Tbogamtarobaa 138vt/m.K, xolo wrfivi gafarToebis tem
peraturuli koeficienti – 5,43·10-6 K-1. m. atomis radiusia 1,39Ǻ. Cveulebri
vi oTaxis temperaturis pirobebSi da gaxurebul mdgomareobaSi m. aqvs 
sakmaod maRali meqanikuri Tvisebe bi, brWyvia la, movercxlisfro, iReben 
ruxi fxvnilis saxiT. is 92dan 100mde masuri ricxvebiT Svidi izotopis 
narevia, romelTaganac yvelaze gavr celebulia 98Mo(24,13 %). misi atomuri 
nomeria 42, atomuri masa – 95,94.

birTvuli izomerebis CaTvliT m. izotopebis ricxvia 23.
amaTgan yvelaze mZime izotopi yvelaze cnobili radioizotopis 

99Mo(66sT. β, γ) dayofisas 0,06 % gamosavaliT an cnobili (n, γ) reaq ciiT 
war moiqmneba.bolo SemTxvevaSi kuTri aqtiuroba SeiZleba gaizar dos 
sci  lardCalmersis efeqtiT ftalocianinur kompleqsze dasxivebisas. 
liTonur molibdens gamdidrebul birTvul sawvavTan erTad velebis gar
sis dasamzadeblad iyeneben. 
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molibdenis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

92Mo 91,906808 14,84 stabiluria  

94Mo 93,905085 9,25 stabiluria

95Mo 94,905840 15,92 stabiluria bmr

96Mo 95,904678 16,68 stabiluria

97Mo 96,906020 9,55 stabiluria bmr

98Mo 97,905406 24,13 stabiluria

99Mo 98,907712 0 65,94 sT niSnuli

100Mo 99,907477 9,63 stabiluria

m. eleqtronuli struqturaa: 4s2 4p6 4d5 5s1.
K-, L- da M- garsebi Sevsebulia.

molibdenis izopolimolibdatebi da paramolibdatebi
m. teratagenuria. biologiuri TvalsazrisiT misi roli sicocxlis 

yvela formisTvis mniSvnelovania, Semcveloba adamianis organizmSi Semde
gia: kunTovan qsovilSi – 0,018·10-4 %, Zvlovan qsovilSi – <0,7·10-4 %, sisxlSi 
– 0,001 mg/l. yoveldRiurad sakvebTan erTad adamiani iRebs 0,050,35 mg. mom
wamvleli dozaa 5 mg. letaluri doza (virTagvebisTvis) – 50 mg. saSualo 
wonis (70kg) adamianis organizmSi Semcveloba – 12 mg. miwis qerqi Seicavs 
1,5·104 % m., zRvis wyali – 0,01·104 %. 

m. ZiriTadi mineralia molibdeniti – MoS2. mas agreTve iReben, ro
gorc spilenZis Tanamdev produqts. msoflio masStabiT misi warmoeba 
Seadgens 80000 t/w, xolo maragi – 5·106 t.

yvelaze mdgradi molibdenis SenaerTebi
m. 2 da 6 valentiania volframisa da uranis homologi da VI dama

tebiT jgufs miekuTvneba. ukanaskneli MoO3, yvelaze mdgradia, romelic 
MoO3·nH2O tipis mJavebis mTeli rigis SenaerTebs warmoqmnis. m. tute gare
moSi martivi anionebi MoO4

2- saxiT arsebobs, mJava garemoSi kondensirebas 
ga nicdis da warmoqmnis izopolimolibdatebs, romelTa agebuleba pHsa 
da xsnaris koncentraciazea damokidebuli. zogierTi maTgani SeiZleba da
va xasiaToT, rogorc oqta, tetra, tri, di da paramolibdatebi. Zlier 
mJava garemoSi aRiniSneba depolimerizacia da MoO3 molibdilis kaTionSi 
MoO2

2+ gadadis. molibdenur mJavas anhidridi heteropolimJavebis warmoqm
niT mraval – SiO2, P2O5, B2O3 da sxv. anhidridebs uerTdeba, romlebSic 
centra luri atomia. analogiuri kompleqsebi organul mJavebTan da mra
valtutovan organul SenaerTTan moqmedebiT iqna miRebuli.

molibdenis jaWvuri kompleqsebi
Mo(V) warmoqmnis sxvadasxva Seferilobis grZel jaWvisebr komple

qsebs, romlebsac nawilobriv aRdgeniT miRebuli Mo(VI) an nawilobrivi 
daJangviT miRebuli Mo(V) SeiZleba mivakuTvnoT. Mo(VI) SenaerTidan or
Jangi (MoO2) da sulfidi MoS2 aris cnobili. 0 valentur mdgomareobaSi m. 
heqsakarbonils Mo(CO)6s warmoqmnis. 
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MoiT legirebuli foladebi da Senadnobebi maRali meqanikuri Tvise
bebiT gamoirCeva.

liTonur m. misi ZiriTadi madnis – sulfidis daJangviT da SemdgomSi 
wyalbadis aRdgeniT iReben.

miRebuli molibdenis 90 %ze meti gamoiyeneba mis SenadnobebSi, 
romelTa umetesoba, Tavis mxriv, saraketo da birTvuli teqnologiebi
sTvis mxurvalmtkice detalebis damzadebas xmardeba. sufTa m. farTod 
iyeneben eleqtro da eleqtronuli naTurebis dasamzadeblad.

m. da zogierT mis Senadnobs amiakisa da gogirdmJavas sinTezSi, maTi 
daJang visa da kondensirebis procesSi, aromatuli SenaerTebis misaRebad 
kata li zatorebad iyeneben.

molibdenis gamoyeneba 
m. mecnierebasa da teqnikaSi aseulobiT wlis win fanqris gulad iqna 

gamoyenebuli. rogorc grafiti, molibdenic uamravi qerclisagan Sedge
ba, romelTa zoma mikronis meaTasedia. molibdeniti qaRaldze gasmisas 
tovebs momwvanorux kvals. swored amis gamo iyeneben sawerad da saxata
vad. amJamad molibdenitis fanqrebi ufro xelmisawvdomma grafitis fanqa
rma Secvala.

didi xania m. disulfids xaxunze momuSave detalebis Sexebis zeda
pirs myar SemzeTad iyeneben, risTvisac Txeli afskiT faraven. Txeli af
skiT instrumentis mWreli zedapiris dafarva mdgradobisa da Wris Tvise
bebis gazrdas iwvevs.

mxurvalmedegi molibdeniani Senadnobebis farTod gamoyeneba mrewve
lobaSi me19 saukunidan iwyeba, magram m. foladis meqanikuri Tvisebebis 
gaumjobesebis mizniT gamoyenebas ufro Zveli istoria aqvs.

didi xnis ganmavlobaSi veravin gaxsna iaponuri samuraebis xmlebis 
mWreli da drekadi Tvisebebis saidumlo. jer kidev XIXIII saukuneebSi am 
qveyanaSi sisaliTa da drekadobiT ganTqmul xmlebs amzadebdnen. bolo 
wlebSi am saidumlos farda aexada – saswaulebrivi foladi sxva elemente
bTan erTad Seicavda m., romelic iaraRs erTdroulad sisales, drekado
bas da siblantes aniWebda. 

molibdenis gamoyeneba metalurgiasa da javSanteqnikaSi
maRali sisalisa da siblantis Tanaarseboba damaxasiaTebelia sa

javSno foladisaTvis. inglisuri da franguli tankebis javSani pirveli 
msoflio omis wlebSi damzadebuli iyo sali, myife manganumiani foladisa
gan, romelsac germaniis artileriis yumbarebi pirveli moxvedrisTanave 
amsxvrevda. magram sakmarisi iyo 1,52 % molibdenis Setana foladSi, rom 
inglisurfrangul tankebs verafers aklebda. javSnis aseTi saukeTeso 
maxasiaTeblebi imiT aixsneba, rom m. aferxebs foladis marcvlebis zrdas 
sxmulis kristalizaciis periodSi da struqturis erTgvarovnebas uwyobs 
xels. molibdeniani foladebi moSvebis Semdeg ar myifdeba, rac damaxa
siaTebelia legirebuli foladebis umetesobisaTvis. m. legirebuli fo
ladi maRali temperaturis pirobebSi didi simtkiciTa da cveTamedegobiT 
gamoirCeva. analogiur gavlenas axdens volframi, magram m. moqmedeba gaci
lebiT efeqturia: 0,3 %ian molibdens SeuZlia Secvalos 15 %iani vol
framis moqmedebis done. amasTan volframi molibdenTan SedarebiT Zalze 
deficituria.

molibdeniani liToni (foladi) aramarto javSnis, aramed zarbaznebis, 
Tofis lulebis, TviTmfrinavebis, avtomobilebis raketebis, kosmosuri 
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xo maldebis, orTqlis qvabebis, atomuri reaqtorebisa da sxva agregatebisa 
da manqanadanadgarebis nawilebis dasamzadeblad farTod gamoiyeneba.

molibdenis miReba da gamoyeneba
molibdenian madnebs ZiriTadad feromolibdenad gadaamuSaveben da 

xarisxiani foladebisa da specialuri Senadnobebis warmoebaSi farTod 
iyeneben. jer kidev wina saukunis 30ian wlebSi cnobilma mecniermeta
lurgma v.p. eliutinma warmoebaSi feromolibdenis miRebis silikoTermu
li meTodi danerga.

m. Zneldnobadoba gansakuTrebuli problemaa sufTa liTonuri mo
libdenis misaRebad. es m. fxvnilis monoliTur liTonad gardaqmnis saSua
lebas ar iZleoda. 

jer kidev 1910 wels patenti fxvnilovani metalurgiis xerxiT Zneld
nobadi liTonebisa da maT Soris molibdenis miRebis meTodze, rac liTo
nis fxvnilis inertul garemoSi dawnexas, SelRobas, SemdgomSi gaglinvas 
an adidvas – teqnikaSi gamosayenebeli mavTulis an lentis saxiT miRebas 
iTvaliswinebda.

bolo wlebSi m. misaRebad rkalur vakuumur gamodnobas, zonur an 
eleqtronulsxivur dnobas iyeneben.

m. maragi sakmaod SezRudulia, magram okeaneebSi mravali element
Tan erTad m. uzarmazari raodenobaa. okeaneebSi dedamiwis TiToeul mo
saxleze sam tonamde oqro da 100 tonamde molibdeni modis. 

molibdeniti 
MoS2is Sedgenilobis minerali. molibdenis mniSvnelovani madani. m. 

gamoirCeva tyviismagvari ruxi feriT, molurjo elferiT. sisale minera
logiuri skalis mixedviT 11,5ia. simkvrive 46005000kg/m3.

moluri koncentracia 
fizikuri sidide, gansazRvravs gaxnili nivTierebis raodenobis siT

xis moculobasTan fardobas. erTeulebis saerTaSoriso sistemaSi (SI) m. k. 
erTeulia moli/m3. qimiaSi iyeneben sistemgareSe erTeuls moli/l. (1moli/
l=103 moli/m3). mag., gogirdmJavas H2SO4is SemTxvevaSi 2mol/l niSnavs, rom 
gogirdmJavas xsnaris erT litrSi Sedis 2 moli H2SO4 (anu 196g H2SO4). m. k. 
damokidebulia xsnaris temperaturaze.

moluri masa 
fizikuri sidide, tolia nivTierebis masis fardobisa mis raodeno

basTan. erTeulebis saerTaSoriso sistemaSi m. m. erTeulia kg/moli:
     M=m/n ,
sadac MM aris m. m., kg/moli; m – nivTierebis masa kgSi; n – nivTierebis 

raodenoba molebSi.
m. m. ricxobrivi mniSvneloba gamoisaxeba kg/moli erTeulebSi da to

lia fardobiTi molekuluri masisa gayofili 1000ze.

moluri moculoba 
sidide, romelic tolia moculobis fardobisa mis raodenobasTan. 

erTeulebis saerTaSoriso sistemaSi m. m. erTeulia m3/moli:
     Vm =V/n ,
sadac Vm – moluri moculoba, m3/moli; V – nivTierebis moculoba, m3; 

n – nivTierebis raodenoba, moli. idealuri airis m. m. standartul piro
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bebSi (0 °C da 101,325 kpa wnevis dros) Vm =(22,41410 ± 0,00019)10-3[m3/moli] = 
22,41410± 0,00019 l/moli.

moluri wili 
uganzomilebo fizikuri sididea, romelic axasiaTebs koncentracias 

da tolia nivTierebis romelime komponentis raodenobis fardobisa narev
Si nivTierebis saerTo raodenobasTan. m. w. gamoisaxeba erTis nawilebSi, 
mag., meased nawilebSi (procentebSi), meaTased nawilebSi (promile).

memilioned nawilebSi Sesabamisad aRiniSneba:: %Si, 0/00, mln1 simbo
loebiT.

molRoba, SemolRoba
foladsadnob RumelSi an sxva agregatSi CatvirTuli kazmis dnobis 

dawyebis temperaturamde gaxureba, rac gaxurebis normalur, racionalur 
do ned iTvleba.

momarTva, awyoba 
glinvis procesisaTvis glinebis gamocvlisa da dganis remontis Sem

deg dganis muSa galebis momzadebas iTvaliswinebs.

momenti 

m. glinvisa
glinvis procesSi glinebze moqmedi mgrexi m.;

m. diamagnituri
magnituri m.; mimarTuli gamomwvevi velis sawinaarmdegod (diametru

lad);

m. inerciis
moZraobis raodenobis anu kinetikuri m., warmoadgens sxeulis an sx

eulTa sistemis erTerT mniSvnelovan dinamikur maxasia Tebels. ganarCeven m. i. 
wertilis (polisis) an RerZis mimarT. Caketili (daxSuli) sistemis m. i. ar 
icvleba misi moZraobis procesi, rac gamoisaxeba m. i. mudmivobis kanoniT. 
amasTan sistemis calkeuli nawilebis m.i. SeiZleba Seicvalos maTi urT
ierTqmedebis Sedegad. m. i. erTeuli saerTaSoriso sistemaSi – kgm2/wm.;

m.i. sxeulis
J tolia misi elementaruli nawilebis dm jamis namravlisa maTi mo

cemul RerZamde manZilebis kvadratze (z): J = ∫ z2dm.
erTeulebis saerTaSoriso sistemaSi m. i. ganzomilebaa kg·m2. 

momzadeba madnis, kazmis, jarTis, qviSis da sxv. 
kazmis, jarTis, qviSis da sxv. masalebis m. gawmenda, daWra, daxa ris

xe ba, dabriketeba, gaSroba da awonadozireba teqnologiuri procesebis 
Sem d gomi safexurebis gasavlelad.

mominanqreba
liTonnakeTobaTa zedapiris minanqriT dafarva koroziisagan, cveTisa

gan da maRali temperaturis moqmedebisgan dacvis da agreTve, dekoratiu
lobisaTvis.

momngrevi CaquCi
dartymiTi moqmedebis xelis manqana, iyeneben masividan qanis mosangrevad.
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mompovebeli kompleqsebi 

meqanizaciis saSualebebis erToblioba sasargeblo wiaRiseulis miwis
qveSa mopovebisaTvis, urTierTdakavSirebuli erTian teqnologiur procesSi.

mompovebeli kompleqsis avtomatizebuli marTvis sistema 

marTvis rTuli obieqti, romelic gansazRvrulia sxvadasxva samTo
geologiur pirobebSi samuSaod da emsaxureba wmendiT sangrevSi mimdinare 
yve la ZiriTadi procesis marTvas: sasargeblo wiaRiseulis gamoRebas, mis 
trans portirebas da gamomuSavebuli sivrcis gamagrebas. 

mompovebeli manqanis avtomaturi marTva fenis profilSi  

marTvis sistema mompovebeli manqanis avtomaturi marTvis saerTo 
sistemis ganuyofeli nawili. is axdens mWreli organoebis (Snekebis) mdeba
reobis avtomaturad Secvlas dasamuSavebeli naxSiris fenis hifsometriis 
an manqanis simZlavris Secvlis SemTxvevaSi.

mompovebeli manqanis datvirTvis regulatori 

mompovebeli manqanis Zravas datvirTvis avtomaturi regulirebis sis
tema, romelic axdens Zravas simZlavris stabilizacias miwodebis siCqa
ris, Wris siCqaris an erTdroulad orive siCqaris avtomaturad SecvliT.

momwesrigebeli, maregulirebeli 

raime teqnologiuri danadgaris (Rumlis, dganis da sxv.) specialuri 
xelsawyo an mowyobiloba, romlis daniSnulebaa teqnologiuri procesis 
raime parametris, masalebis xarjis, saTbobis xarjisa da sxva gansazRv
rul doneze (zRvrebSi) SenarCuneba.

momwvari 

liTonnakeToba, romelmac ganicada Termuli damuSaveba, mowva (ix. mowva).

momWeri 

manqanameqanizmebis ama Tu im detalis an kvanZis erT mdgomareobaSi 
damafiqsirebeli mowyobiloba, SeiZleba iyos eleqtruli, pnevmat(ik)uri, 
hidravlikuri da sxv. saxis moqmedebisa.

monacemTa avtomaturi damuSaveba 

informaciis didi nakadis avtomaturi damuSavebis meTodebis da sa
Sualebebis erToblioba, romelic Sedgeba Semdegi etapebisagan: sawyisi 
mona cemebis miReba, monacemTa gardaqmna, amocanis gadawyveta da miRebuli 
Sedegebis Setyobineba.

monacemTa gadacema 

eleqtrokavSiris sfero, romelic axdens formalizebuli saxiT war
mod genili informaciis gadacemas, misi gamomTvleli manqaniT gadamuSa
vebis mizniT.

monacemTa damuSavebis avtomatizebuli sistema 

gamomTvleli sistema, romelic axorcielebs gamosakvlevi obieqtis 
an movlenis maxasiaTebeli monacemebis gadamuSavebas, analizisa da Senax
visaTvis xelsayreli saxiT formirebas. sistema gamomTvlel manqanasTan 
dialogiT momxmarebels awvdis kvlevis Sesaxeb aucilebel informacias. 
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informacia sxvadasxva teqnikuri saSualebebis Sesaxeb gaicema da infor
maciis matarebelze Caiwereba.

monaciti 
berZnuli warmoSobis sityva, niSnavs martod yofnas, martod cxovre

bas, warmoadgens iSviaT miwaTa elementebis minerals – fosfats (Ce, La) 
[PO4], romelic Seicavs 510 % Toriumis dioqsids. m. feri icvleba yviTli
dan muq wiTlamde, xolo sisale mineralogiuri skalis mixedviT – 55,5 
zRvrebSia.

m. Cveulebriv, gvxvdeba calkeuli marcvlebis saxiT, romlebic gabneu
li da SeWrilia romelime mTis qanSi, simkvrive Seadgens 49095500kg/m3s. 
m. warmoadgens ceriumis qvejgufis elementebis miRebis wyaros, magram Zi
ri Tadad iyeneben Toriumis madnad, mopoveba warmoebs zRvaTa sanapiros 
na ya ridan.

monaWeri, CamonaWeri 
liTonnakeTobaTa raime daniSnulebis namati, romlis moWra warmoad

gens teqnologiur aucileblobas. mag., zodis Tavuri nawilis Cajdomis 
ni Ja riani m. naglinis, milebis, glinvis da civad damuSavebis dros xdeba 
bo loebis CamoWra.

mongreva
dartymiTi datvirTvis Sedegad qanis mocileba masividan. arsebobs 

qanis afeTqebiTi mongreva da qanis meqanizebuli mongreva.

monelliToni 
koroziamedegi Senadnobi nikelis fuZeze, Seicavs 2729 % Cu, 2-3 % Fe, 

1,2-1,8 % Mn, gamoirCeva maRali koroziamedegobiT da simtkiciT. saxelwo
deba miiRo amerikeli mewarmis a. monelis pativsacemad, romelmac Seimu
Sava 1905 wels kanadaSi. m. farTod iyeneben gemTmSeneblobaSi, qimiur da 
nav Tob mompovebel mrewvelobaSi.

monikeleba, nikeliT dafarva 
liTonnakeTobaTa zedapirze nikelis Txeli fenis datana eleqtro

lizuri an qimiuri meTodiT koroziamedegobis, cveTamedegobis gazrdisa 
da dekoratiulobis mizniT.

monitori 
laTinuri warmoSobis sityva, niSnavs Semaxsenebels an meTvalyures.
m. – videosakontrolo mowyobiloba. m. gamoTvliT teqnikaSi – gansaz

Rvruli sistemis egm programa, uzrunvelyofs ramdenime programis SeTanx
mebul moqmedebas. m. samedicino saqmianobaSi – eleqtronuli xelsawyo, 
erTdroulad zomavs ramdenime pacientis sxeulis temperaturas, sisxlis 
wnevas, pulsis sixSires, gamoiyeneba intensiuri Terapiisas. m. metalur
giul warmoebaSi – agregatebis, mag., saglini dganebis samarTav pultebSi 
momuSave videoaparatura, romlis daxmarebiT kontroldeba naglinis ca
lis gadaadgilebamoZraoba glinvis procesSi.

moniSvna, daniSvna, daCneva 
liTonis sxmulebze, naglinsa da mza produqciaze sxvadasxva saxis 

dam Ris datana xeliT da specialuri mowyobilobaxelsawyoTi.
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monovariantuloba 
qimiuri an fizikuri procesebis erTi gansazRvruli mimarTulebiT 

ganviTareba. mag., martenul abazanaSi naxSirbadis amowvis reaqcia Fe+C→ 
→ Fe +CO viTardeba mxolod erTi variantiT, erTi mimarTulebiT CO-s 
gamoyofiT, liTonidan widis gavliT, Rumlis samuSao sivrceSi.

monokristali 
calke erTgvarovani kristali, romelsac aqvs uwyveti kristaluri 

gisosi da xasiaTdeba TvisebaTa anizotropulobiT. gare forma ganpirobe
bulia misi atomurkristaluri struqturiT da kristalizaciis pirobe
biT. liTonuri monokristalisaTvis dislokaciaTa simkvrivea 105107sm2. 
naxevargamtar monokristalebSi SesaZlebelia erTeuli dislokaciebis 
arse boba. liTonuri m. dislokaciebis raodenoba xSirad wonasworulze 
ramdenime rigiT metia. teqnikaSi pirvelad gamoiyeneboda bunebrivi m. ro
goricaa: kvarcis, qvamarilis, fluoritisa da sxv. maTi xarisxi yo velTvis 
ar iyo sakmarisad maRali da maragic SezRuduli iyo. amave dros, bevri 
faseuli Tviseba moiZebneba sinTezur monokristalebSi, romlebsac iReben 
sxvadasxva nadnobis, xsnaris, orTqlisebri da myari fazisagan. m. amoyvanis 
teqnikis ganviTarebam saSualeba mogvca, miRebul iqnes msxvilgabarituli 
mocemuli profilis, Zneldnobadi da advildnadi m. mag., arsebobs vol
framis (W) monokristaluri sxmulebis miRebis meTodi, romelTa diametri 
50 mmia, xolo sigrZe – 300 mmze meti. `monokristalurobis~ kriteriums 
warmoadgens pirveli rigis mcirekuTxiani sazRvari, is ar unda aRemate
bodes 5°s. 

kristalis SeuzRudavad zrda erTdroulad centridan da garedan, rom
lis gam yarebis Semdeg swori kristaluri agebulebis da geo metriuli for
mis warmonaqmni, srulwaxnagovani kristali – mono kristali warmoiqmneba.

monoliTi
geologiuri warmonaqmni, romlic warmoadgens qvis erT mTlian lods. 

isini, rogorc wesi, Sedgeba metad magari qanebisagan. droTa ganmavlobaSi, 
eroziis Sedegad, xdeba maTi daSla da calke geomorfologiur warmo naq
mnebad Camoyalibeba. 

monoliTuri konstruqciebi 
samSeneblo konstruqciebi, romlebic warmoadgens erTian ganuyofel 

elements raime Senobis an agregatis. m. k. miekuTvneba brZmedis, saglini 
dganebis, sakvamle milebis saZirkvlebi da sxv. konstruqciebi.

monoprocesi 
erT agregatSi ganxorcielebuli liTonebisa da Senadnobebis miRebis 

teqnologiuri procesebi, mag., martenis p., eleqtrofoladsadnobi p., brZ
medis p., da sxv. 

monosilikati 
kalciumis, manganumis, rkinis da sxv. kaJmiwovani naerTi (ix. bisi

likatebi).

monotropiuli gardaqmna
ori kristaluri fazis gardaqmna, romelic erTi mimarTulebiT mimdi

nareobs.
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monoqromatori 
mowyobiloba, romelic optikuri, infrawiTeli, ultraiisferi an ren

t genis gamosxivebis uwyveti speqtridan gamoyofs talRebis sigrZis viwro 
intervalebs _ sixSireebs (ix. gamosxiveba _ monoqromatuli g.).

monoqromatuli gamosxiveba
sinaTlis erTferi gamosxiveba, anu gamosxiveba sixSireebis Zalze 

viw ro diapazoniT.

montaJi 
franguli warmoSobis sityva, niSnavs awevas, dadgmas, akrebas. nagebo

baTa m. mza detalebisagan. m. ZiriTadi saxeebia:
samSeneblo konstruqciebis, teqnologiuri mowyobilobisa da ele

qtronuli aparaturis m. metalurgiuli praqtikaSi xSirad gvxvdeba m. 
Semdegi magaliTebi: Rumlis ConCxis m., dganis m., xelsawyos m., eleqtro
rkaluri da induqciuri danadgaris montaJi da sxv.

monteJiu 
gansakuTrebiT maRal simaRleze ganlagebul rezervuarSi siTxis 

misawodebeli mowyobloba, saidanac Sevsebis Semdeg siTxe periodulad 
gamoidevneba SekumSuli haeris moqmedebiT, iyeneben mrewvelobis sxvadasx
va dargSi, maT Soris hidrometalurgiaSi.

moosis skala
sisalis mineralogiuri skala – etalonuri mineralebis kompleqti. 

sisale dgindeba gakawvris meTodiT. etalonebad miRebulia 10 minerali, 
ganlagebuli sisalis zrdadobiT. es mineralebia: 1. talki, 2. TabaSiri, 
3. kalciti, 4. fluoriti, 5. apatiti, 6. orToklazi, 7. kvarci, 8. topazi, 9. 
korundi, 10. almasi.

mooqroveba 
araliTonur da liTonnakeTobaTa zedapiris dafarva oqros Txeli 

afskiT, feniT, ZiriTadad dekoratiulobisa da mxatvruli gaformebis 
mizniT. axorcieleben rogorc difuziuri, ise nadnobSi CaZirvis gziT.

mopaladiumeba 
dekoratiuli mizniT liTonnakeTobaTa zedapiris paladiumis Txeli 

feniT dafarva.

mopirkeTeba 
1. liTonnakeTobaTa da naxevarfabrikatebis miRebis teqnologiuri 

procesebis saboloo, damamTavrebeli safexuria, romelTa daniSnulebaa 
zedapiris sisufTavis, nakeTobaTa samuSao Tvisebebisa da zomebis sizus
tis miReba. saglini saamqroebis umetesobas aqvs mopirkeTebis ganyofile
bebi, romlebSic zemoT CamoTvlil teqnologiur stadias axorcieleben;

2. samSeneblo konstruqciebis, sxvadasxva daniSnulebis gvirabis, hi
droeleqtrosadguris, samanqano darbazis, sacavis, miwisqveSa nagebobis da 
sxva zedapiris mopirkeTeba.

mopirsaleba
ixileT zedapiruli civWedva, Sedegad liTonuri nakeTobis zeda

pirze xdeba sisalis momateba.



578

morbedi
kavis saxis detali, romelic rgolsarTav da rgolsaxvev manqanebSi 

uzrunvelyofs Zafis grexisa da daxvevis SeTavsebul process. gamoiyeneba 
liTonis mavTulis dolebze dasaxvevad.

morgvi 
borblis centraluri nawili, romelSic RerZis sayrdenad burTula

sakisars aTavseben. m. mdgradobisa da konstruqciuli simtkicis uzrunv
elsayofad iyeneben radialurad ganlagebul Reroebs e. w. manebs (ix. mana).

moreva, areva abazanisa 
foladis, abazanis gadnobis, temperaturis gaTanabrebis, qimiuri Sed

genilobisa da erTgvarovnebis mizniT xdeba kompresuli haeriT an Camtvir
Tavi manqanis gamoyenebiT dnobis procesis daCqareba.

morkinva 
liTonnakeTobaze rkinis (Fe) danafaris miRebis eleqtrolituri pro

cesia; eleqtrolitis ZiriTadi komponentia rkinis sulfati an qlori
di. m. farTod gamoiyeneboda poligrafiaSi kliSes dasamzadeblad; aseve 
gamoiyeneba manqanaTa gacveTili nawilebis aRdgenisaTvis, aseve sisalis 
da cveTamedegobis gazrdis mizniT.

mosakidebeli vazna
samTamadno warmoebaSi gamoyenebuli vazna, romelic gamoiyeneba ce

cxlgamtari ramdenime zonaris naWris erTdrouli mokidebisaTvis wiaRi
seulis mopovebis mizniT, kldovani masis asafeTqeblad.

mosamzadebeli (Cixuri) gvirabi 
gvirabi, romelic uzrunvelyofs maRaros (Saxtis) velis, frTis saw

mendi sangrevis momzadebisa da eqsploataciis normalur pirobebs. 

mosinjva 
laboratoriul an sawarmoo pirobebSi raime eqsperimentis, gamocdis 

ganxorcielebaCatareba masalis, agregatis, mowyobilobisa da sxv., gamoye
nebis efeqturobisa da mizanSewonilobis dasadgenad.

mospilenZeba 
1. eleqtrolizuri meTodiT Semdgomi metalizaciis mizniT qveSris 

warmosaqmnelad liTonnakeTobaTa (gansakuTrebiT bimetalebis) zedapiris 
spilenZis Txeli feniT dafarva; 

2. liTonis naxevarfabrikatebis zedapirze spilenZis Txeli fenis 
ga datana maTi civi deformaciis win spilenZis ajaspisa da gogirdmJavas 
xsnarSi CaZirviT; 

3. qimiurTermuli damuSavebis saxeoba, mdgomareobs liTonebisa da 
Senadnobebis zedapiruli fenis spilenZiT gajerebaSi koroziamedegobisa 
da eleqtrogamtarobis gasazrdelad.

motyviieba – tyviiT dafarva 
liTonnakeTobaTa zedapiris tyviis Txeli feniT dafarva koroziame

degobis gasazrdelad, axorcieleben gamdnar tyviaSi nakeTobaTa CaZirviT, 
metalizaciT, galvanuri meTodiT da sxv.
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mouwesrigebeli myari xsnari
Canacvlebis myari xsnari, romelSic komponentTa atomebi kristalu

ri gisosis kvanZebSi statistikurad erTgvarovnadaa ganawilebuli.

mofosfateba 
liTonnakeTobaTa zedapirze uxsnadi forovani fosfatebis afskis 

laqebis Seqmna da saRebavebis feniT dafarvis win.

moqlonva 
liTonnakeTobaTa moqlonebiT SeerTeba, gamoiyeneba liTonkonst

ruqciebis, sawarmoo Senobebis koWebis damzadebamontaJis dros, gemTmSe
neblobaSi, saaviacio mSeneblobaSi da sxv.

moqnili saCamosxmo Siberi
XX saukunis 80ian wlebSi rusTavis metalurgiuli qarxnis martenis 

saamqroSi oTxnakadiani uwveti radialuri Camosxmis manqanaze samile fo 
ladebis gamodno bi sa da Camosxmis da  nergvam mkveTrad ga   zarda liTonis tem 
peratura da dno bis Camosxmis xan gr Z livoba, rasac ver uZ lebda im period Si 
dargSi 100 t sa Ca
mosxmo cicxvisa T vis 
aT vi sebuli xis ti 
sa Ca mosxmo Si  berebi. 
saam qros uf rosis g. 
qaSa ka Svilis ini cia
ti viT `vniimetmaSis~ 
mZi  me manqanaTmSene
blobis kvleviTi 
ins titutis mecnier
Ta namSromleb Tan a. 
maiorovTan, v. ti  mo
feevTan erTad Se 
muSavda moq nili 
zam bariani kons t
ruq ciis Siberebi. Siberis moqnilma konstruqciam sagrZnoblad Seamci ra 
moZrav da uZrav cecxlgamZle filebs Soris xaxuni, riTac gaizarda maTi 
medegoba. aseTi konstruqciis moqnili Siberebi 23 nadnobs asxamda. aR
niSnuli Siberis konstruqciis gamogonebis AC#835640 licenzia SeiZina 
iapo niam da dRes msoflioSi farTodaa gavrcelebuli moqnili, zambaria
ni, rusTavuli konstruqciis saCamosxmo Siberebi. 

moqniloba – ixileT elastikuroba. 

moqromva, qromireba 
1. liTonnakeTobaTa zedapiris qromiT dafarva; 
2. qimiurTermuli damuSaveba liTonebisa da Senadnobebis qromiT 

gajerebis mizniT. m. axorcieleben difuzuri meTodiT, sublimaciis 
gziT vakuumis pirobebSi, fxvnilebis nareviT, romelic Sedgeba 50 % FeCr,  
45 % Al2O3 da NH4Cl (an NH4I). airovani m. warmoebs qromis halogenebis gare
moSi, xolo Txevadi m. qromis qloridebis Semcvel abazanebSi (Cr, Cl, CrCl3
is marilebi, iwvevs nadnobis stabilizacias).

Siberis naxazi
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moSveba 
Termuli damuSavebis saxe, romelic mdgomareobs martensitze nawr

Tobi Senadnobis Ac1 kritikul temperaturaze dabla erT an mravaljerad 
gaxurebaSi, dayovnebasa da Semdgom gacivebaSi (ZiriTadad haerze). war
moadgens Termuli damuSavebis damamTavrebel operacias. uzrunvelyofs 
foladis SedarebiT ufro Tanabari struqturisa da optimaluri `saeqsp
loatacio~ Tvisebebis miRebas. temperaturuli reJimisa da daniSnulebis 
mixedviT ganarCeven Semdegi saxis m.:

m. gamamtkicebeli
maRalnaxSirbadiani foladebis m. 200250 °C temperaturis interval

Si gaxurebiT, rac narCeni austenitis daSlis Sedegad iwvevs simtkicis 
zRvris gazrdas;

m. dabali
nawrTobi foladis m. ≤ 300 °C-ze gaxurebiT; uzrunvelyofs marten

sitis da narCeni austenitis daSlis, aseve Sinagani Zabvebis relaqsaciis 
Sedegad foladis simtkicis zrdas sisalis umniSvnelo SemcirebiT. m. d. 
eqvemdebareba naxSirbadiani da mciredlegirebuli foladebisagan damza
debuli mWreli da mzomi iaraRebi, aseve nakeTobebi, romlebmac ganicades 
zedapiruli wrToba, cementacia, cianireba da nitrocementacia. d. m. mimdi
nareobs 12,5 sT. ganmavlobaSi, xolo masiuri nakeTobis da mzomi iaraRebi
saTvis es dro ufro xangrZlivia;

m. karbiduli
swrafmWreli foladebis m. 720760 °C temperaturul zRvrebSi gaxure

biT, rasac Tan axlavs karbidebis nawilobrivi gaxsna (daSla). k. m. uz
runvelyofs foladis deformaciis unarisa da damuSavebado bis gazrdas 
plastikurobis gadidebis, denadobis zRvris Semcirebis Sede gad; 

m. mastabilizebeli
dabali m. xangrZlivi (150 sTmde) dayovnebiT, atareben xelsawyoT

mSeneblobis preciziuli detalebisa da gamzomi inst rumentis zomebis 
stabilizaciisTvis;

m. maRali
m. m. xorcieldeba 500700 °C-mde gaxurebiT, romelic Sinagani Zabvebis 

relaqsaciis, martensitisa da austenitis daSlis, karbidebis koa gulaciis 
da Sesabamisad sisalis Semcirebis Sedegad uzrunvelyofs fo ladis kon
struqciul simtkices. m. m. qmnis foladis simtkicis da siblantis saukeTeso 
Tanafardobas. foladis normalizebul an momwvar mdgomareobasTan Sedar
ebiT, wrToba m. m. erTdroulad zrdis simtkicis da denadobis zRvars, far
dobiT Seviwroebas da gansakuTrebiT dartymiT siblantes; m. m. warmoadgens 
Termuli damuSavebis erTaderT ZiriTad saxes. naxSirbadiani foladebi
saTvis m. m. gamoiyeneba WriT damuSavebisa da adidvis gaumjobesebisaTvis. 
m. m. maRallegirebul foladisaTvis, romelic praq tikulad ar aRiniSneba 
perlituri gardaqmna, 650680 °C-ze sisalis Semcire bis saSualebas iZleva;

maRallegirebuli, kerZod, swrafmWreli foladebi, narCeni austeni
tis martensitSi ufro sruli gardaqmnisaTvis, eqvemdebareba or an sammag 
moSvebas 550570  °C-ze gaxurebiT;

m. saSualo
m. 300500 °C-ze met temperaturaze gaxurebisas mimdina reobs karbidebis 

sferoidizacia da koagulacia. karbidebis koagulaciis Sedegad moSvebis 
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trostiti gardaiqmneba ufro uxeS feritulcementitur narevSi – moSvebis 
sorbitSi, romelic, Tavis mxriv, ufro maRal tempera tu raze gardaiqmneba 
moSvebis perlitSi. moSvebis trostitisa da sorbitis karbidebis marcv
lovani agebuleba aumjobesebs foladis meqanikur Tvisebebs;

m. Zabvis qveS
moSveba Zabvebis zemoqmedebiT, romlis sidide 0,60,7 бTs aRwevs; m .Z .q . 

zrdis foladis drekadobis da proporciulobis zRvars, relaqsaciur 
medegobas da sxva Tvisebebs. 

moSvebis simyife
moSvebis Semdeg gansazRvrul temperaturul intervalSi nawrTobi 

legirebuli foladis simyife, romelic gamowveulia rRvevis energiis 
anomaluri SemcirebiT gadajerebuli myari xsnaris αFe (martensitis) 
araTanabari daSlis gamo. ganasxvaveben moSvebis Seqcevad (me2 gvaris) da 
Seuqcevad (1li gvaris) simyifes.

mocemuli sididis SenarCuneba
teqnologiuri procesis an raime danadgaris samuSao parametris 

mniSv nelobis erT doneze SenarCuneba garkveuli drois ganmavlobaSi. ma
galiTad, sadnob procesSi wnevis, temperaturisa da sawvavis koncentra
ciis, glinvisas nominaluri saaTobrivi mwarmoeblurobis, Tboeleqtro
sad guris maqsimaluri datvirTvis SenarCuneba da sxv.

mocileba maxvili defeqtebis 
specialuri samarTulis daxmarebiT milis an sxva raime liTonnakeTo

bis torsze warmoqmnili mcire zomis xiwvebis mocileba. 

moculoba 
Rumlis muSa sivrcis sasargeblo moculoba. am terminTan dakavSire

bulia iseTi cnebebi, rogoricaa: foladsadnobi Rumlis samuSao sivrce 
(moculoba), isazRvreba abazanis siganiT, siRrmiT, sigrZiTa da kamaris si
maRliT, brZmedis sasargeblo moculoba da misi gamoyenebis koeficienti 
da sxv. (ix. Sesabamisi terminebis ganmarteba).

m. kuTri
warmoadgens nivTierebis fizikur sidides, ganisazRvreba moculobis 

masasTan fardobiT;

m. parcialuri
erTsa da imave temperaturisa da wnevis pirobebSi arsebul airul 

narevSi Semavali romelime airis mier dakavebuli moculoba.

moculobiTi wona
masalis erTeuli moculobis (forebis CaTvliT) wona g/sm3.

moZraoba
materialuri obieqtis yovelgvari urTierTqmedeba. saerTo saxiT 

war moadgens cvalebadobas. Aazrovneba warmoiSva uZveles droSi CineTis, 
indoeTis, saberZneTis moazrovneebSi.

m. arakonservatuli, dislokaciis
napira dislokaciis xazis gadaadgileba erTi sibrtyidan mis parale

lur meore sibrtyeSi, kvanZTSorisi atomebis an vakansiebis dislokaciis 
xazTan difuziis Sedegad. xSirad uwodeben dislokaciis gadacocebas;
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m. Tburi
nivTierebis atomebis, molekulebis da sxva nawilakebis qaoturi m., 

romlis intensivoba ganisazRvreba sxeulis temperaturiT;

m. konservatuli dislokaciis
dislokaciis xazis gadaadgileba srialis sibrtyeSi mxebi Zabvebis 

moqmedebiT. uwodeben dislokaciis srials;

m. laminaruli
siTxis an airis mowesrigebuli moZraoba, romlis dros is gadaadgil

deba moZraobis mimarTulebis paralelur fenebad;

m. turbulenturi
siTxis an airis mouwesrigebeli moZraoba, romelic iwvevs calkeuli 

fenis intensiur gadaadgilebas.

moZraobis mimarTulebis avtomaturi kontroli 
avtomaturi mowyobilobis saSualebiT samTo manqanis dadgenili mi

mar TulebiT moZraobis Sesaxeb informaciis miReba.

mowamvla 
liTonis zedapiruli fenis, xenjis da dafarvis gaxsna qimiuri an 

eleqtroqimiuri meTodebiT. teqnologiuri Taviseburebebisa, daniSnulebi
sa da ganxorcielebis gzebis mixedviT ganarCeven m. Semdeg saxeobebs:

m. eleqtrolizuri
m. galvanur abazanaSi eleqtrodenis moqmedebiT;

m. vakuumuri
m. sxvadasxva Sedgenilobis fazebis SerCeviTi aorTqlebis xarjze, 

romelsac axorcieleben metalografiuli xexis vakuumSi gaxurebiT;

m. mJavuri
liTonnakeTobaTa Slifis m. mJavaTa xsnaris moqmedebiT. mag., gogird

mJavas, marilmJavas, azotmJavas da sxv. moqmedebiT;

m. struqturuli
liTonisa da Senadnobebis makro da mikrostruqtu ris gamovlenis 

mizniT ganxorcielebuli m., agreTve, m., romelsac awarmoeben kristaluri 
agebulebis an defeqtebis gamosamJRavneblad;

m. teqnologiuri
liTonnakeTobaTa da namzaddTa m. maTi zedapiris xenjisagan da sxv. 

zeTis WuWyisgan, mtvrisgan gawmendis mizniT. mag., milnamzadis m. adidvis 
win, glinulas m. mavTulis misaRebad da sxv.

mowesrigebuli myari xsnari
Canacvlebis myari xsnari, romelic gisosis kvanZebSi komponentTa 

atomebis swori (kanonzomieri) monacvleobiT an maTi arasruli statisti
kuri ganawilebiT xasiaTdeba.

mowva 
Tujebis, foladebisa da sxv. Senadnobebis Termuli damuSavebis saxe

o ba, iTvaliswinebs nakeTobaTa fazuri da struqturuli gardaqmnebis tem
peraturasTan SedarebiT maRal temperaturaze gaxurebas, dayovnebas da 
Semdgomi dabali siCqariT gacivebas, rac uzrunvelyofs wonasworulTan 
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axlo struqturis miRebas. daniSnulebis, teqnologiuri Tavseburebisa da 
sxva niSnebis mixedviT ganarCeven m. mraval saxes, romelTagan ZiriTadia:

m. arasruli
heterogenuli Senadnobebis m., iseT temperaturamde gaxurebiT, ro

melic uzrunvelyofs ZiriTad myar xsnarSi fazebis nawilobriv gaxsnas. 
amasTan, a.m. iTvaliswinebs Senadnobebis gacivebas or an mravalfaziani 
mdgomareobidan; 

m. arasruli qveevteqtoiduri foladisa
aseTi saxis mowva warmoebs Ac1 da Ac3 kritikul temperaturul inter

valSi gaxurebiT, romlis drosac austenitis sruli gardaqmna ar xdeba;

m. gaTeTrebis acilebisaTvis
maRali simtkicisa da ruxi Tujis xmulebSi Txeli gaTeTrebuli 

Sreebis mocilebisaTvis. gamoiyeneba magrafitizebeli m. 850950 °C tempera
turaze gaxurebiT da Semdeg haerze gacivebiT;

m. gradientuli
sarekristalizacio m., romlis dros deformirebuli namzadis gas

wvriv SeiniSneba marcvlebSorisi ganivi sazRvrebis Semcireba temper
aturis gradientis mkveTri Semcirebis gamo, rac xels uwyobs zogierTi 
Tvisebis gaumjobesebas;

m. difuziuri
ix. sahomogenizacio m.;

m. izoTermuli
m. axorcieleben Ac1 kritikuli wertilis zemoT gaxu rebiT da Semdgomi 

daCqarebuli gacivebiT Ar1 temperaturis qvemoT izo Termuli dayovnebiT. amas
Tan, dayovnebis xangrZlivobam unda uzrunvel yos arastabiluri austenitis 
sruli daSla feritocementitur narevad; (marcvlovani perliti), Semdeg 
warmoebs haerze gaciveba. m.i. upiratesobaa – procesis xangrZlivobis Sem
cireba, gansakuTrebiT legirebuli folade bisaTvis, radgan maTi sisalis 
Semcireba moiTxovs xangrZliv, Zalian nel gacivebas;

m. magrafitebeli
m., romlis ganxorcielebisas maRaltemperaturuli – 9501050 °C xan

grZlivi dayovneba xels uwyobs grafitis CanarTebis Camo yalibebas da 
gamoiyeneba TeTri, ruxi, maRali simtkicis (modificirebuli) Tujebisa da 
zogierTi zeevteqtoiduri legirebuli foladebisaTvis;

m. masferoidizebeli
zeevteqtoiduri foladebis m. Ac1 kritikuli wertilis zemoT, xolo 

Acm wertilis qvemoT gaxurebiT Semdgomi Zlier mcire siCqariT 3050 °C/sT 
gacivebiT, rac uzrunvelyofs marcvlovani perlitis struqturis miRebas; 

m. mateqsturebeli
deformirebuli liTonis an Senadnobis mowva, romelic uzrunve

lyofs teqsturis Camoyalibebas Tvisebebis anizoropulo bis misaRebad, 
mag., eleqtroteqnikuri foladebis magnituri Tvisebebis misaRebad;

m. meore gvaris
m., romelic uzrunvelyofs liTonebisa da Senadnobe bis gadayva

nas wonasworul mdgomareobaSi, rac ganpirobebulia difuziu ri fazuri 
gardaqmnebiT. umetesad sxmulebis, naWedebisa da naglinis mosamzadebeli 
Termuli damuSavebaa, romelic sisalisa da simtkicis SemcirebiT uzrun
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velyofs saSualo da maRalnaxSirbadiani foladebis WriT damuSa vebis 
gaadvilebas. ganarCeven sxvagvari mowvis Semdeg saxeebs: sruli, arasrul 
da izo Ter mul mowvas;

m. msxvil marcvalze
m., xorcieldeba 9501200 °C-mde gaxurebiT firfitovani perlitis msx

vili marcvlebis warmoqmniT, rac aumjobesebs liTonis WriT damuSaveba
dobas; gamoiyeneba rbili, mcirenaxSirbadiani foladebis dasamuSaveblad;

m. pirveli gvaris
m., romlis ganxorcielebisas liTonebisa da Senadnobebis gadasvla 

ufro wonasworul mdgomareobaSi ganpirobebuli ar aris fazuri gardaqm
nebiT;

m. saboloo
nakeTis, namzadis aucileblobiT gamowveuli mowva, romelic 

liTonebis wneviT damuSavebis an Camosxmis Semdeg sruldeba;

m. sanormalizacio
ix. normalizacia;

m. sarekristalizacio
deformirebuli liTonebisa da Senadnobebis m. rekristalizaciis 

temperaturaze zeviT gaxurebiT, rasac axlavs deformirebul matricaSi 
axali Tanabarzomieri marcvlebis Camoyalibeba da civWedvis moxsna. da
balnaxSirbadiani civad deformirebuli foladis 680700 °C-ze mowva; fer
itis rekristalizaciis garda m. s. SeiZleba warimarTos cementitis sfero
zacia da koagulacia, rac zrdis foladis plastikurobas da aadvilebs 
Semdgom civad deformirebas;

m. saheterogenizacio
m., izoTermuli dayovnebis procesSi mocemul temperaturaze da Sem

dgomi gacivebis stadiaSi myari xsnaridan xdeba meoreuli fazebis gamo
yofa;

m. sahomogenizacio
m. xangrZlivi dayovnebiT maRal homologiur temperaturaze (0,7·Tdn °C

ze maRla), rac uzrunvelyofs difuziuri procesebis intensiurobas, ro
melic ganapirobebs qimiuri Sedgenilobis gaTanabrebas da struqturul 
erTgvarovnebas;

m. sruli
heterogenuli Senadnobebis m. erTfaziani struqturis – erTgvarovani 

myari xsnaris arsebobis temperaturamde gaxurebiT da Semdgom RumelTan 
erTad gacivebiT;

m. qveevteqtoiduri
foladis sruli mowva xorcieldeba Ac3 kritikuli wertilis zemoT 

gaxurebiT, rac uzrunvelyofs feritisa da perlitis austenitSi srul 
gardaqmnas, Semdgomi neli gacivebiT;

m. Sualeduri
naxevarfabrikatebis m. wneviT damuSavebis teqnologi ur procesebis 

calkeul stadiebs Soris sruldeba aucileblobis SemTxve vaSi;

m. cikluri
m. mravaljeradi gaxurebiT 740 °C-mde da gacivebiT 680 °C-mde, rac 

uzrunvelyofs marcvlovani perlitis struqturis miRebas. m. c. gamoiye
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neba zeevteqtoiduri naxSirbadovani, legirebuli saiaraRo da burTula
sasakisre foladebis dasamuSaveblad;

m. Zabvebis mosaxsneli, Sesamcirebeli
foladisaTvis xorcieldeba 550650 °C-ze zonaluri narCeni Zabvebis 

mTliani an nawilobrivi relaqsaciis mizniT, romelic warmoiqmneba Camosx
mis, wneviT damuSavebisa da sxva teqnologiuri procesebis dros;

mowva Savgula Wedadi Tujis misaRebad
TeTri Tujis, neitralur airul garemoSi 900950  °C-ze, grafitizebuli 

mowvis Sedegad miRebuli Tuji. aseT Tujs muqi mqrali feris texi aqvs, rac 
mis dasaxelebas ganapirobebs – `S.W.T.~. mowvis reJimze damokidebulebiT misi 
matrica SeiZleba iyos perlituri, ferituli an perlitferi tuli.

mowyobiloba
detalebis, kvanZebisa da elementebis erToblioba, romelTac axasia

Tebs konstruqciuli da funqciuri erTianoba. m. mravali saxesxvaoba 
gamoiyeneba praqtikaSi, romelTagan ZiriTadia:

m. dasaWeri
ix. dasaWeri;

m. dasaxvevi
m. vertikalurad an horizontalurad ganlagebuli doliT, rom

lis daniSnulebaa mavTulis daxveva adidvis xazze, agreTve Termuli da
muSavebisa da liTondafarvis xazebze;

m. mawonasworebeli
1. zemo glinis mawonasworebeli m.; 2. saglini dganis Spindelis ma

wonasworebeli m.;

m. saadidvo
liTonebisa da Senadnobebis adidvisaTvis gankuTvnili meqanikuri man

qanebi, romlebic SeiZleba pirobiTad daiyos Semdeg jgufebad: 1. sworxa
zovani adidvis dgani 10dan 1500 kn ZalviT, wnelebis, profilebisa da 100 
mmde sigrZis milebis, 100 m/wm siCqariT adidvisaTvis; 2. 3501000 mm diametris 
saadidvo dolebi mcire diametris wnelebis, profilebisa da milebis 250 m/
wmmde siCqariT gamoWimvisaTvis; 3. manqanebi mavTulis adidvisaTvis (erTi da 
mravaljeradi adidvis) 50 m/wmmde siCqariT; 4. miladidvis doluri dganebi 
70 mmmde da 56 km sigrZis milebis xveuli adidvisaTvis, 30 m/wmmde siCqariT; 
5. makalibrebeli adidvis xazisa da gamoyvanis (mosapirkeTebeli) agregati;

m. sabruni
zodebis an naglinis 180°iT Semobrunebis m., romelic moTavsebulia 

saglini dganis win an gatarebaTSoris; 

m. sadnobi
sadnobi ganyofilebis saCamomsxmo saamqros mowyobiloba; Sedgeba 

liTonebis sadnobi Rumlis, CamtvirTavi mowyobilobis, gamavali airis 
gawmendis m., haergamaxureblebi sawvavze momuSave RumlebisTvis da a. S. 
foladis, Tujis, Al-is, Mgis, Cuis fuZeze Senadnobebis dnobisaTvis Cveu
lebrivad gamoiyeneba induqciuri da rkaluri Rumlebi;

m. samWedlosawnexi
warmoadgens manqanebis, meqanizaciisa da avtomatizaciis saSualebebis 

erTobliobas; Sedgeba – namzadebisa da detalebis dagrovebis, orien
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tirebis da gadaadgilebis, aseve sawyisi masalebis momzadebis, tvifrebis, 
presyalibebisa da iaraRebis Secvlis mowyobilobisagan;

m. sakerZes
brZmedis liTonkonstruqciaTa erToblioba, romelTa daniSnulebaa 

RumelSi kazmis CatvirTva (ix. CamtvirTavi m.); 

m. sayalibe
nazolidan spiralur nakeriani milnamzadisa da dasayalibebeli m., 

romelic SeiZleba iyos miltuCian, naxevradmiltuCian an glinebiani tipi
sa da Sedis milSeduRebis agregatebis SedegenilobaSi;

m. teqnologiuri
teqnologiuri aRWurvilobis saSualebaTa erToblioba, romelzec 

warmoebs masalebsa da namzadebze, teqnologiuri procesebis gansazRvru
li nawilis Sesruleba, Rumlebis, saglinavi da adidvis dganebis, wnexebis, 
uroebis da sxv. saxiT. aseve teqnologiuri aRWurvilobis (tvifrebis, pres
yalibebis, adidvis, mWreli, sazomi iaraRebisa da sxv. gamoyenebiT); 

m. Camketi
foladismsxmeli cicxvis gamosaSvebi xvrelis – Wiqis Camketi meqa

nizmi, romelic gadaadgildeba xeliT an meqanikurad. 

mowyobilobis, agregatebis mwarmoebluroba
mocemuli mowyobilobiT warmoebuli produqciis (samuSaos) moculo

ba drois erTeulSi, konstruqciul TaviseburebasTan, teqnikuri maxasiaTe
blebTan da specialistebis kvalifikaciasTan SesabamisobaSi. ganasxvaveben 
pasportul, saproeqto, gegmur da faqtur m. Zalovani mowyobilobis (gen
eratorebi, turbinebi, eleqtroaparatebi da sxv.) m. ganisazRvreba misi 
simZlavriT da izomeba kvtSi. teqnologiuri mowyobilobis (sadnobi da 
gamaxurebeli Rumlebi, wnexebi, saglinavi dganebi da sxv.). m. izomeba sxva
dasxva mowyobilobisTvis sxvadasxva erTeulSi. foladis Rumlidan gamoS
vebuli foladis raodenoba drois mocemul monakveTSi. ganarCeven saaTo
briv, DdReRamur da wliur m. t/sT; t/dReR; t/w. da sxv. ganzomilebebSi.

moWimva
namzadis ganivi kveTis farTobis Semcireba da misi sigrZeSi mateba 

plastikuri deformaciis Sedegad radialuri mkumSavi Zalebis moqmedeb
iT rotaciul saWed manqanebze, uros an saWedi wnexis qveS, glinvisas an 
gamoWimvisas, e. w. absoluturi moWimva.

moWiqva 
keramikul nakeTobaTa zedapiris dafarva minismagvari 0,150,30 mmian 

safariT, romelsac gamowviT amagreben.
aluminsilikatur da aluminborsilikaturi minebiT aseve tute, mi

watutovani da sxv. nivTierebebiT moWiqva, icavs keramikul WurWels WuWyi
sagan, mJavaTa moqmedebisagan, aniWebs maT wyalSeuRwevadobis Tvisebas da 
dekoratiulobas.

ganarCeven gamWvirvale, gaumWvirvale, ufero da ferad m.

moxvedra analizSi 
gamosaSvebi foladis markiT gaTvaliswinebul qimiur analizSi 

mosax vedrad saWiroa ganmJangvelebisa da malegirebeli elementebis zus
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ti wonis gansazRvra maTi qimiuri Semcvelobisa da foladis gaSvebis win 
abazanis qimiuri elementebis Sedgenilobis gaTvaliswinebiT. 

mJavagamZleoba 

liTonebisa da Senadnobebis Tviseba, winaaRmdegoba gauwion mJavaTa 
moq medebas.

mJavamedegi – ixileT mJavagamZleoba.

mJavianoba widisa 

1. kaJmiwis (SiO2) fardoba FeO da MnO jamTan maCvenebelia metalurgi
ul widebSi mJavianobis xasiaTis; 

2. kaJmiwis (SiO2) fardoba CaOsTan maCvenebelia widis mJavianobis xa
siaTis.

mJavianobis xarisxi

flusebSi Semavali mJava Jangeulebis molekuluri fardoba fuZe Jan
geu lebTan.

mJangavi 

metalurgiul procesebSi qimiuri elementi an nivTiereba O2is Semcv
elobiT. m. SeiZleba iyos atomuri an molekuluri Jangbadi, ozoni, wylis 
orTqli, Cl2, Fe2, KMnO4 da sxv. nivTiereba, mag., madani, aglomerati, Se
duRebis wida, romlebic Seicavs rkinis oqsidebs. foladsadnob Rumleb
Si dnobisas mJangavad iyeneben rkinis maRali Semcvelobis madans. madani 
SeaqvT RumelSi sakazme masalasTan erTad da umateben dnobis mimdinareo
bisas. Jangvis yvelaze intensiur saSualebaa – airuli O2, romliTac Tx
evadi liTonis gaqrevas awarmoeben qSinebiT, rogorc qvevidan, ise zemodan. 
gamosayenebeli O2is sisufTave unda iyos 99,699,8 %.

mJangavi aliT SeduReba

airiT Sedureba, romlis dros liTonis gasaxureblad gamoiyeneba 
Warbi Jangbadis Semcveli Jangbadacetilenis ali, anu airebis fardoba 
sawvav narevSi:

   

	 O2b	=  — = 1,4
	

C2 H2

Jangbadis Semcvelobis zrda xels uwyobs SeduRebis mwarmoebluro
bis zrdas. liTonis ganJangvisaTvis gamoiyeneba misarTi mavTuli manganu
misa da siliciumis gazrdili SedgenilobiT.

mravalkristaluri, polikristaluri

raime nivTierebas wvrili kristalebis, araswori formis gamo uwode
ben kristalitebs an kristalur marcvlebs. mravalkristaluri, mravali 
marcvlisagan Sedgenili kristalebia, erTmaneTisgan didkuTxa sazRvrebi
Taa gamoyofili.

mravalformianoba, polimorfizmi 

zogierTi nivTierebis unaria arsebobdes sxvadasxva atomuri da kris
taluri struqturiT. yovel aseT mdgomareobas uwodeben polimorful mo
difikacias, romelic mdgradia gansazRvrul gare pirobebSi (temperatura, 
wneva). polimorfuli modifikaciebi aRiniSneba α, β, γ da sxv.
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mravalwertilovani SeduReba 
kontaqturi SeduReba, rodesac manqanis erTi muSa cikliT orze meti 

SeduRebis wertili yalibdeba.

mrewveloba 
qveynis saxalxo meurneobis mniSvnelovani dargia, romelic gadam

wyvet zemoqmedebas axdens sazogadoebis sawarmoo Zalebis ganviTarebis 
doneze; warmoadgens sawarmoTa erTobliobas (qarxnebis, fabrikebis, saba
doebis, maRaroebis, eleqtrosadgurebis da sxv.), uzrunvelyofs Sromis 
iaraRebis warmoebas, nedleulis, masalebisa da saTbobis mopovebas aseve 
sxva dasxva produqciisa da energiis warmoebas da mis realizacias. 

m. samTamadno
mineraluri nedleulis (Fe-, Mn- sabados, feradi, Zvirfasi, iSviaTi 

da radioaqtiuri liTonis sabados) mopovebisa da pirveladi damuSavebis 
(gamdidreba, daqucmaceba) metalurgiuli kompleqsebis qvedargia. mineral
uri nedleulis wliuri mopoveba, maT Soris rkinis madnis, Seadgens aTo
biT mlrd. tonas.

mrudwira uwyveti Camosxmis manqana
radialuri uwyveti Camosxmis manqana, romlis teqnologia pirvelad 

rusTavis metalurgiul qarxanaSi iqna aTvisebuli, misi licenzia SeiZina 
iaponiam da msoflios bevr qveyanaSi dainerga. xarisxobrivi maCveneblebiT 
vertikaluri kristalizatorebiT uwyveti Camosxmis manqanebs CamorCeba, 
radgan vertikalur kristalizatorSi da Semdeg meoreuli gacivebis zo
naSi kristalizacia mimdinareobs periferiidan centrisken erTnairi siCqa
riT, araliTonuri CanarTebi gadaadgildebian Seuferxeblad Camosxmis 
mi marTulebis sawinaaRmdegod. radialur manqanaSi ki araliTonuri Canar
Tebis amotivtiveba xdeba patara radiusis zedapiris mimarTulebiT da 
es zona ufro gajerebulia yvelanairi sulfiduri, fosfaturi Tu sxva 
Jan geulebis CanarTebiT. aRniSnul sakiTxs globalurad wyvets mrudwira 
uwyveti Camosxmis manqana.

uwyveti Camosxmis mrudwira manqana 
Sedgeba vertikaluri kristalizatorebisagan, 
vertikaluri meore gacivebis zonisagan da 
rodesac meore zo nis Semdeg mTavrdeba sxmu
lis kristalizacia, xdeba 9001000°iT gaxure
buli vertikalurad Camosxmuli slabebis an 
blumebis mrudwirulad ganlagebuli rol
gangebiT Camosxmuli liTonis moxra horizon
talur mdgomareobamde da amis Semdeg misi 
daWra Sesabamis zomebad. mrudwira saCamosxmo 
manqanebis xarisxobrivi maCveneblebi gacile
biT maRalia, vidre radialuri da vertikal
uri manqanebis. 

uwyveti Camosxmis mrudwira manqana

1. Sualeduri cicxvi; 2. kristalizatori; 3. meoreuli ga
civebis are; 4. gamomqaCi glinebi; 5. momRuni glini; 6. zodi; 
7. gamasworebeli glinebi.
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msoflios mecnierTa mcdari prognozi
wina saukunis 90ian wlebSi sxvadasxva specialobis maRali reitin

gis mecnierebma SeimuSaves prognozi, rom XX saukunis pirveli wlebidan 
daiwyeboda foladis gamodnobis Semcireba misi konstruqciebis SecvliT 
speckompoziciuri, xelovnuri masalebiT. 

2009 wels foladis msoflio warmoeba Semcirebis nacvlad gaormagda 
da 1,3 mlrd. tona Seadgina. 2018 wels foladis yovelTviuri dnobis maCvene
beli gaxda 150 mln tona da weliwadSi 1,8 mlrd. tonas gadaaWarba. foladis 
gamodnobis aseTi tempi SenarCunebuli iqneba uaxloes TvalsawierSi, radgan 
Cvens planetaze foladi kvlav rCeba yvelaze mtkice, saimedo da iaf masalad. 

rkinis sabadoebis TandaTanobiTi gaRaribebis paralelurad mimdin
areobs misi axali wyaroebis dazverva da aRmoCena aramarto dedamiwaze, 
aramed Cveni planetis uaxloes Tanamgzavrze – mTvarezec. mecnierebma 
kargad Seiswavles mTvaris zedapirze napovni rkinis Semcveli gruntis 
nimuSebi da daadgines, rom mTvaris rkina gamoirCeva maRali korozia
medegobiT. mzisgan mudmivad gamosxivebuli nawilakebis nakadi mTvaris 
zedapiris dabombvisas misgan itacebs Jangbads da is gadaaqvT kosmosur 
sivrceSi, xolo rkina Tavisufldeba Jangbadisgan, iZens daJangvisadmi 
mdgrad imunitets, aramarto mTvaris zedapirze, aramed dedamiwazec. mec
nierebma titanis, aluminisa da siliciumis aseTive Tvisebebic aRmoaCines.

msoflios foladmdnobelTa problema
msoflioSi foladis dnobis yovelwliurma maCvenebelma 2018 wlisaT

vis 1,8 miliard tonas gadaaWarba. foladis sadnob agregatebSi dnobis 
procesi mxolod naxSirbadis daJangviT mimdinareobs, ris gamoc xSiria 
SemTxvevebi rbili gadnobebis, risTvisac xdeba naxSirbadSemcveli masa
lebis CatvirTva gamdnar abazanaSi, vulkaniseburi reaqciebiT, sadnobi 
agregatebisa da saCamosxmo mowyobilobis gadatvirTviT usafrTxoebis te
qnikis uxeSi darRveviT. martenis saamqroSi #390, #416, #497 mecnieruli 
aRmoCenebiT es problema warmatebiT gadawyda.

msubuqi feradi liTonebi
aseTia: magniumi, alumini, natriumi, beriliumi, titani da sxv.

msxvilkristaluri, msxvilmarcvlovani 
liTonebisa da Senadnobebis marcvlebis zomebis mixedviT ganarCeven 

msxvilmarcvlovan da wvrilmarcvlovan struqturas. liTonebis marcv
lebis zo mebs, standartis moTxovnaTa Sesabamisad, gansazRvraven 10baliani 
eta lonebis cxriliT.

msxvilsortuli naglini 
sworkuTxa an figuruli rTuli profilis naglini, romlis gverdebis 

zomebi 120 mms aRemateba.

msxvreva 
myari masalebis naWrebis danawevrebis meqanikuri procesi, axorcie

leben samsxvrevelSi mocemuli fraqciebis miRebiT. naWrovanebis mixedviT 
ganarCeven:

m. msxvili
gamdidrebis mizniT 3001500 mmiani naWrebs amsxvreven 100300 mmian 

naWrebad; 
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m. saSualo
100300 mmian naWrebs daiyvanen 1050 mmian naWrebad;

m. wvrili
1050 mmian naWrebs anawevreben 510 mmian marcvlebad.

mtveri 
0,1 mmmde zomis dispersalfaziani myari nawilakebis aerozoli.
mtvris ZiriTadi saxeebia:

m. metalurgiuli
sadnobi Rumlis airebSi arsebuli myofi m.;

m. mura
Txevadi Tujis haeriT an Jangbadis gaqrevis Sedegad warmoqmnili m., 

romelic ZiriTadad rkinis Jangeulebisagan da grafitisagan Sed geba;

m. sakerZis
sakerZis airidan gamoyofili dauSleli m., iyeneben saag lomeracio 

kazmSi. 

mtveri gazgamwmendis
Rumlebis airgamwmend danadgarze (mSrali tipis) daWerili manganum

Semcveli (Mn _ 2030 %) dispersiuli masa.

mtkice SenaerTi 
mocemuli garemos pirobebSi dauSleli mdgradi qimiuri SenaerTi. 

mag., mtkice S. nimuSs fuZovani widis SedgenilobaSi CaS warmoadgens.

mtyleJavi 
sazeinklo saqmis profesiis specialisti, axorcielebs milebis ty

leJas (ix. tyleJa).

mtredisferi faifuri
mxolod Sua saukuneebSi SeZles venecielma minis warmoebis ostatebma 

kobaltis daxmarebiT saswaulebrivi lurji feris minis miReba. mis recepts 
isini saidumlod inaxavdnen. amitom kobaltis saRebavebi gamoirCeoda siZ
viriT, agreTve gavrcelebis mcire masStabiT, rasac xels uwyobda am ele
mentis madnebis iSviaTobac. kobalti mxolod Tanamdevia iseTi liTonebisa, 
rogoricaa nikeli, dariSxani, spilenZi, bismuTi. amiT aixsneba is garemoeba, 
rom Sua saukuneebSi saqsoniel samToelebs warmodgena ar hqondaT, rom 
zemoT CamoTvlili madnebi jer kidev aravisTvis cnobil liTons Seicavda. 
saqsonieli maRaroelebi bolosdabolos darwmundnen, rom namdvili vercx
lis madani Seicavda mis verag asls, romelsac uwodes ̀ koboldi~ (kobalti). 
me18 saukunis pirvel meoTxedSi, ramdenime wlis ganmavlobaSi, saqsoniis 
madnebs swavlobda Svedi qimikosi georg brandti, romelmac kobaltis, ro
gorc naxevrad liTonis, Sesaxeb gamokvleva 1871 wels gamoaqveyna. 

mudmiva – ixileT konstanta.

mudmivi denis manqana
eleqtruli manqana, romelic gamoimuSavebs an gamoiyenebs mudmiv dens.

mudmivi samagri
samTo samagri, romeliTac amagreben gvirabebs.
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muzeumSi baRdaTis istoriuli eqsponatebi 
baRdaTSi maiakovskis muzeumis saliteraturo darbazis pirvel sar

Tulze ganTavsebulia baRdaTis istoriuli masalebi, baRdaTis cixeebis 
roli mahmadianur samyarosTan brZolebSi.

am ganyofilebas Sefobas uwevs baRdaTis mkvidri, baRdaTis didi pa
trioti Suqri nakaSiZe, romelmac Tavisi sacxovrebeli saxli baRdaTis eT
nikur muzeumad aqcia da iq gamofenil istoriul masalebs da eqsponatebs 
amSvenebs Tavadi mixeil nakaSiZis moRvaweoba, romelic baRdaTis tyeebis 
mepatrone iyo da Zalian daaxloebuli imperator nikoloz II  ojaxTan.

muzeumis darbazSi warmodgenilia gamoCenili baRdaTelebis moRvawe
obis istoriuli masalebi da fotosuraTebi, maT Soris nikoloz qaSakaS
vilis moRvaweoba qalaq rusTavSi, mis mier gamocemuli 18 000 terminis 
moculobis rusulqarTuli, qarTulrusuli metalurgiuli terminebis 
leqsikoni, pirveli Taobis metalurgebis profesionalurad momzadebi
saTvis; nikoloz qaSakaSvilisa da giorgi nikolaZis 100, 110, 120, 125 da 
130 wlis saiubileo krebulebi; iubilerebisaTvis miZRvnili profesor 
g. qaSakaSvilis redaqtorobiT gamocemuli mravalenovani metalurgiuli 
terminebis leqsikonebi.

g. qaSakaSvili garkveul Sefobas uwevs mSobliuri raionis muzeums. 
muzeums did yuradRebas uTmoben baRdaTis municipalitetis meri arCil 
goqsaZe da sakrebulos Tavmjdomare Salva mSvildaZe.

mulda, rofi 
1. foladsadnob RumelSi sakazme masalebis CamtvirTi varclisebri 

foladis sxmuli 15 m5 moculobis saTavso;
2. Tujis, feroSenadnobebisa da sakazme namzadis Camosasxmeli Tujis 

sxmuli yalibi;
3. samsxmelo manqanis boyvi, romelSic uSualod isxmeba Txevadi li

Toni an gadasamuSavebeli wida. mulda sxvadasxva zomisa da formis SeiZ le
ba iyos, ris gamoc gansxvavdeba misi teqnikuri maxasiaTeblebi (konstruq
c ia, wona da tevadoba).

muliti 
3Al2O3·2SiO2 Sedgenilobis minerali – Tixamiwovani cecxlgamZleobis 

mniSvnelovani komponenti.

multipleti
erTmaneTTan axlos ganlagebuli an erTmaneTze damTxveuli rentge

nis an sxva speqtris xazebis erToblioba.

multicikloni 
igivea, rac batareuli cikloni – haeris gamwmendi aparati, romelic 

Sedgeba Setivtivebuli myari nawilakebisagan, ramdenime SedarebiT mcire 
diametris mqone ciklonisagan, muSaobs maTTan paralelur reJimSi da 
myari nawilakebis saerTo mimRebi aqvs (ix. cikloni).

muncliToni 
Cu-Zn Senadnobi tyviis damatebiT. SemuSavebul iqna 1832 wels ing

liseli inJinris j. muncis mier. m.l. gamoiyeneba manqanaTa da xelsawyoTa 
mSeneblobaSi, Sedgenilobaa 5160 % Cu; 0,8-1,9 % Pb, danarCeni TuTia (Zn). 



592

gamoirCeva maRali meqanikuri Tvisebebis, kargi Wris, maRali plastikuro
bis, koroziamedegobis unariT.

muracxi 
myari fxvnilisebri naTeli an Savi feris adviladdnobadi wyalSi 

xsnadi nivTiereba. 
naTeli feris m. warmoadgens xelovnur produqts, romelic miiReba 

kolofonTan mineraluri zeTebis, parafinis, sanTlisa da sxv. SednobiT.  
naTeli feris m. gamoiyeneba fexsacmlis warmoebaSi selis Zafis gasaJRen
Tad, rac aniWebs simtkices da wyalmdgradobas.

Savi m. miiReba qvanaxSirisa da xis fisis gamoxdiT, gamoirCeva Savi 
brWyviala an muqi yavisfriT, wyalSi uxsnadia, siciveSi myardeba, xolo 
siTboze rbildeba da xdeba webvadi, gamoiyeneba gemTmSeneblobaSi korpu
sis mosafisad wyalgaumtarobis gazrdis mizniT, metalurgiuli xiduri 
amweebis bagirebis gasaJRenTad. 

murdasangi 
vercxlisa da tyviis m. tyviis m. warmoiqmneba vercxliani tyviis ku

pelirebis dros. haeriT gaqrevisas warmoiqmneba tyviis oqsidi – PbO (ix. 
kupelireba).

muri, Wvartli
naxSirwyalbadebis Termuli daSlis an arasruli wvis myari disper

siuli produqti, ZiriTadad amorfuli naxSirbadisgan Sedgeba. Termuli 
m. warmoiqmneba haeris ukmarisobis gamo bunebrivi arasruli wvis Sedegad. 
am movlenas iyeneben martenis RumelSi bunebrivi airis CiraRdnisTvis si
kaSkaSis misaniWeblad.

musi 
eleqtromanqanebis naxSiris, naxSirspilenZis an spilenZis xundi, exe

ba mbrunav koleqtors da axorcielebs eleqtrodenis gadacemisaTvis mos
riale kontaqtis rols. m. amagreben musdamWerebSi anu mussaWerebSi.

muskoviti 
bunebaSi farTod gavrcelebuli mineralebis – qarsebis erTerTi sa

xea kaliumiani qarsi (ix. qarsebi).

mufeli 
cecxlgamZle masalisagan an mxurvalmtkice foladisagan amogebuli 

kamera, romelSic aTavseben gasaxurebel liTonnakeTobebs. mufeluri ti
pis Rumlebs iyeneben Termuli, qimiurTermuli damuSavebis teqnologiaSi, 
keramikis warmoebaSi da sxv.

muyao qanselisa 
azbestis Tbosaizolacio masala. farTod gamoiyeneba metalurgiul 

qarxnebSi TboeleqtrosadgurebSi orTqlis qvabebisa da sxva energeti
kuli milsadenebis saizolaciod.

muSa moedani 
muSa bortze horizontaluri moedani, romelic gankuTvnilia sabur

Ri, amomRebi da satransporto mowyobilobaTa gansalageblad.
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muSaoba deformaciisa 
mocemuli sididis deformaciaze daxarjuli energia, ganisazRvreba 

`Zabvadeformaciis~ diagramis Sesabamisi ubnis farTobiT. deformaciis 
xvedriTi muSaoba ganisazRvreba deformaciis muSaobis fardobiT nimu
Sis an namzadis moculobis an ganivi kveTis farTobTan. nimuSis rRvevis 
xvedriTi muSaoba warmoadgens mis fardobas darRveuli nimuSis kveTis 
farTobis erTeulTan.

muxli qSinisa 
brZmedis qSinis rgolur haergamtarTan SeerTebis detali.

muxti 
1. warmoadgens feTqebadi nivTierebis woniT raodenobas, romelic sa

Wi roa gvirabis sangrevis erTi afeTqebisaTvis;
2. afeTqebisaTvis gankuTvnili gamzadebuli feTqebadi nivTiereba.

muxti eleqtruli
yvela elementarul nawilaks aqvs masa da mizidulobis unari, ro

melic ukuproporciulia maT Soris manZilis kvadratisa, garda amisa, maT 
axasiaTebs urTierTqmedeba iseTi ZaliT, romelic agreTve ukuproporci
ulad mcirdeba, magram es Zala gacilebiT didia msoflio mizidulobis 
Zalaze. Tu nawilakebs axasiaTebs aseTi urTierTqmedebis unari, maSin maT 
aqvT eleqtruli muxti. eleqtruli muxti gansazRvravs eleqtromagnituri 
urTierTqmedebis intensiurobas, msgavsad imisa, rogorc masa gansazRvravs 
gravitaciuli urTierTqmedebis intensiurobas.

muxtis mtyuneba 
feTqebadi nivTierebis aufeTqebeli muxti. muxtis mtyunebis mizezi 

SeiZleba iyos afeTqebis saSualebebis (kafsuldetonatori, eleqtrodeto
natori, cecxlgamtari zonari, sadetonacio zonari, sistema „NONEL~) 
uvar gisoba.

mqnevara, kviristavi – ixileT kviristavi.

mqrqali 
bunebrivi, xorkliani, feris aRmniSvneli termini. zog SemTxvevaSi ax

de nen mqrqali feris xelovnur miRebas. mag., mqrqali minisa da gaumWvirva
le minis miRebas aRweven mowamliT, qviSiT damuSavebiT, e. w. xorkliani 
ze da piris SeqmniT.

mRvivari 
gacivebis procesSi myofi Rumlis amonagis zedapiris Camqrali alis 

CiraRdnis damaxasiaTebeli gansazRvreba.

mRvivari ganmuxtvis garemoSi (ionuri) daazotnaxSirbadianeba
mRvivari ganmuxtvis garemoSi (ionuri) daazotnaxSirbadianeba mdgo

mareobs, gauxSoebul azotSemcvel garemoSi kaTodsa (detali) da anods 
Soris agznebad fuJvad ganmuxtvaSi, romlis dros azotis ionebi axdenen 
kaTodis zedapiris bombardirebas da warmoebs misi gaxureba gajerebis 
temperaturamde 470580 °Cze. gauxSoebis wneva Seadgens 0,131,3 kpas, samuS
ao Zabva 4001200 via. procesis xangrZlivoba ramdenime wuTidan 24 saaTamde 
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mimdinareobs. azotSemcvel airebidan gamoiyeneba NH3, NH2, aseve N2isa da 
H2is narevi. 

mRvrie 
xsnarSi Setivtivebuli niTierebebis nawilakebisagan gamowveuli md

gomareoba _ mRvrie mdgomareobaSi myofi raime xsnari.

myinvarwverze eqspedicia giorgi nikolaZis 130 wlis saiubileod
teqnikuri universitetis RonisZiebebi, miZRvnili gamoCenili metal

urgebis da mecnierebis giorgi nikolaZis da nikoloz qaSakaSvilis 130 
wlis iubilesadmi, iTvaliswineb
da myinvarwveris eqspediciasac.

saqarTvelos teqnikuri uni 
ver sitetis saiubileo Ro nis Zie be
bis Sesrulebis mizniT 2019 wlis 
13 agvistos, gamoCenili mec  nieris, 
sazogado moRvawisa da qar
Tuli da sabWoTa alpiniz mis fu
Zemdeblis giorgi nikolaZis da
badebidan 130 wlis Tavs miuZRvnes 
mwverval myinvarwverze (5054 m) 
asvla: teqnikuri universi tetis 
profesorma malxaz xuciSvilma 
(eqs pediciis xelmZRvaneli), zaal 
maR raZem, ali aslaniSvilma da ilia doliZem.

mSeneblobis kalendaruli gegma 
mSeneblobis teqnologiuri procesebis drosa da sivrceSi gawerili 

mimdinareobis Tanamimdevroba kalendaruli gegmagrafikis Sesabamisad.

mSeneblobis saministros dafuZneba
saqarTveloSi msxvili obieqtebis kapitaluri mSeneblobas safuZveli 

Caeyara a/k metalurgiuli qarxnis mSeneblobis periodSi, II  msoflio omis 
umZimes wlebSi. a/k metalurgmSenis #1 tresti iyo Cveni qveynis yvelaze 
mZlavri samSeneblo organizacia. misi pirveli qarTveli mmarTveli iyo 
n. giorgaZe, mT. inJineri napoleon labocki, #1 trestis aSenebulia ara 
mar to metalurgiuli, samTo, qimiuri dargis qarxnebi, aseve saqarTvelos 
mrew velobis mravali sawarmo administraciuli, saswavlo da kvleviTi 
institutebi. 

mSeneblobis saministro daarsda a/k metalurgmSenis trest #1 samSe
neblo simZlavreebis bazaze 1955 wels. misi pirveli ministri iyo siko 
lorTqifaniZe, Semdeg gabriel qarTveliSvili, grigol vaSakiZe, minist
ris moadgiled dainiSna a/k metalomSenis mmarTveli nestor giorgaZe. 
Sem  degi ministrebi iyvnen: nodar meZmariaSvili, giorgi gogolaZe, dimitri 
manjgalaZe. SemdgomSi mSeneblobis saministro gadakeTda arqtiteqturisa 
da mSeneblobis saministrod da ministrad dainiSna guram mirianaSvili, 
moadgiled merab nikolaiSvili, momdevno mSeneblobis ministri iyo merab 
Cxenkeli.

mSrali yinuli
myari naxSirorJangi. orTqldeba gauTxevadeblad _ sublimaciiT.
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mCate, msubuqwoniani masala

1. cecxlgamZle masalebis saxesxvaoba, mag., qafSamoti, qafdinasi da 
sxv., romelic saizolacio fenaSi gamoiyeneba;

2. mcire wonis mqone liTonis jarTi _ liTonuri sakazme masalis 
saxeoba.

mcdeli, gamomcdeli 

laboratoriuli an sawarmoo masStabis eqsperimentis _ gamocdis Cam
tarebeli mecnieri, teqnikuri personali, eqsperimentatori.

mcveli begi 

begi, romelic datovebulia karierisa da samuSao gverdze safexuris 
dacvis mizniT.

mcired dayovnebuli afeTqeba 

winaswar gansazRvruli drois monakveTiT (miliwami), calkeuli mux
tebis an calkeuli muxtebis jgufebis TanamimdevrobiTi afeTqeba. Cveuleb
riv is xorcieldeba mcireddayovnebiTi eleqtrodetonatorebiT, pirote
qnikuri releebiT da „nonelis’’ damayovnebeli blokebisa da talRagam
tarebis meSveobiT.

mcired legirebuli 

foladebis jgufi, romelTa qimiur SedgenilobaSi malegirebeli el
ementis Semcveloba ar aRemateba 2,5 %s. foladebis am jgufs miekuTvneba 
konstruqciuli, xarisxovani foladebi.

mcire raodenobis Ooqros mopovebis ojaxuri sawarmoebi 

mTel msoflioSi da maT Soris saqarTveloSic gavrcelebulia oqros 
mopovebisa da gadamuSavebis individualuri sawarmoebi teqnikurad umaR
lesi ganaTlebis mqone samTogeologiis specialistebis TaosnobiT. isi
ni aRWurvilni arian sazRvargareT SeZenili oqros Semcvelobis qanebis 
gamosacnobi aparatebiT: GNC-4500, GNC-5000, GPZ-7000 da sxv.

am aparatebiT xdeba oqros Semcveli qanebis qviSebis Segroveba, maTi 
damuSaveba mJavebiT, azotmJavis HNO3, marilmJavis HCl, gogirdmJavis H2SO4-
is saSualebiT _ sxvadasxva liTonisa da araliTonuri minarevebis moci
leba, TezafiT Txevadi oqros xsnaris miReba, saidanac eleqtrolizisa da 
hidrolizis meTodebiT xdeba oqros miReba.Aam meTodiT saqarTveloSi bevr 
ojaxs garkveuli mokrZalebuli Semosavali aqvs. saxelmwifosgan saWiroa 
ase Ti mewarmeebis mxardaWera, maTi uzrunvelyofa saWiro aparaturiTa da 
masalebiT, oqros mewarmeTa da saxelmwifo interesebidan gamomdinare sa
Tanado kanonmdeblobis SemuSavebamiReba da oqros individualur mewar
me Ta legalizeba.

mcireseriuli warmoeba

seriuli warmoeba, romelic xasiaTdeba damzadebuli nakeTobebis 
partiebis SedarebiT mcire zomebiT, maTi monacvleobis araregulirebiT, 
muSa adgilebTan aramdgradi mimagrebebiT. 

mcuravi qani 

Zalian rbili, wyliT gajerebuli mewyersaSiSi qani.
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mZime liTonebi
liTonebi, romelTa simkvrive 8000 kg/m3ze metia (garda keTilSobili 

da iSviaTi liTonebisa). mZime liTonebs ganekuTvneba tyvia, spilenZi, ko
balti, kadmiumi, dariSxani, bismuTi, kala, vercxliswyali.

mZimewoniani jarTi 
metalurgiuli warmoebis sakuTari jarTi, Seuvsebeli da dawunebu

li zodebi, maTi Tavuri CamonaWrebi, dawunebuli blumebi da sxv. 

mweralTa kavSirisa da metalurgiuli qarxnis xelmZRvanelobis 
megobrobis sikeTe

metalurgiuli qarxnis xelmZRvanelobas da mweralTa kavSiris mego
brobas safuZveli Cauyara mweralma guram fanjikiZem, romelmac univer
sitetis Jurnalistikis fakulteti datova da swavla ganagrZo Tavis mego
brebTan, SemdgomSi gamoCenili metalurgebis zurab abulaZis, ilia bara
TaSvilis, beqar mirianaSvilis 606e jgufSi metalurgiul fakultetze. M

martenis saamqros ufrosma g. qaSakaSvilma rusTavis metalurgiuli 
qarxnis 25 wlisTavTan dakavSirebiT guram fanjikiZe mefolade mixeil 
spanderaSvilis me4 Rumlis brigadaSi CarTo da mefoladis spectansac
melSi gamowyobilma g. fan jikiZem monawileoba miiRo 25 milioni tona fo
ladis saiubileo nadnobis gamoSvebaSi.

mweralTa kavSiris Tavmjdomaris guram fanjikiZis TxovniT, qarxnis 
direqtorma g. qaSakaSvilma metalurgiuli qarxnis specialistebis dax
marebiT gruntis wylebidan gamowveuli ngrevisgan gadaarCina mweral Ta 
kavSiris istoriuli Senoba.Mmetalurgebma qarxnis finansuri saxsrebiT 
armirebuli legirebuli foladis armaturiT da rusTavis qarxnis 600 
marka cementis duRabiT ise gaamagres mweralTa kavSiris ulamazesi Se no
ba, rom Zlieri miwisZvrac verafers daaklebs.Aam RonisZiebis Semdeg sa
fuZ veli Caeyara metalurgiuli qarxnis xelmZRvanelobis megobrobas jan
suR CarkvianTan, mayvala mrevliSvilTan, revaz miSvelaZesTan, karpe mum
laZesTan, silovan axvledianTan, ia sulaberiZesTan, marina cxvediaSvil
Tan, murad WolokavasTan da maT TavmjdomaresTan givi jaxuasTan. sabWoTa 
kav Siris daSlis Semdeg g. qaSakaSvilis iniciativiT gamoiZebna saxsrebi 
metalurgiuli qarxnis biujetidan, gausaZlis pirobebSi myofi rusTaveli 
mwerlebisTvis garemontda da maT usasyidlod gadaecaT poliklinikis 
gamoTavisuflebuli Senoba, riTac xeli Seuwyo maT SemoqmedebiT moR
vaweobas.

kulturis ministris, nodar jamberiZis TxovniT da guram qaSakaSvi
lis finansuri mxardaWeriT gamoica saqarTvelos arqiteqtorTa koleqti
uri naSromi `saqarTvelos arqiteqturuli Zeglebi~, xolo guram fanjik
iZisa da jansuR Rvinjilias TxovniT, _ maTi da sxvaTa romanebi.

mweralTa kavSiris wevrebis da rusTaveli metalurgebis megobrobas 
garkveulwilad aRrmavebda rusTavel mwerlebTan _ karpe mumlaZesTan, si
lovan axvledianTan, givi jaxuasTan; poetebTan _ marine cxvediaSvilTan, 
ia sulaberiZesTan da qvemo qarTlis mweralTa kavSiris TavmjdomaresTan 

murad WolokavasTan saqmiani da SemoqmedebiTi Sexvedrebi.

mwnexavi, mwnexeli 

wnexis momsaxure personalis operatoris, specialistis profesiaa.
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mwrTobeli 
Termuli damuSavebis teqnologiuri personalis specialistis pro

fesiaa.

mWida masalebi 
metalurgiul cecxlgamZle da keramikul masalebSi gamoyenebuli 

Semkvreli nivTierebani. mag., Txevadi mina, sulfiduri TuTqi da sxv.

mxarulebi
brZmedis profi lis erT

er Ti elementi, ko  nu suri na
wi li, gan la ge bu li qurosa 
da gvizs So ris.

mxexavi 
liTonnakeTobaTa zedapiris damamuSavebeli (gawmenda, Txeli fenis 

moxsna, gaprialeba) mowyobilobis – saxexi Carxebis momsaxure personalis 
muSuri profesia.

mxuTavi airi
naxSirJangi (CO), romlis garemo iwvevs cocxal arsebaTa moxuTvas, 

gagudvas; aqedan momdinareobs saxelwodeba m.a.
naxSirJangi anu naxSirbadis oqsidi uferuli, usuno momwamvleli 

airia, romlis simkvrive 1,25kg/m3ia, xolo duRilis da dnobis temperatura 
Se sa bamisad Seadgens _ 191,5 °C da 205 °C-s, haerze ganicdis intensiur wvas 
siT bos didi raodenobis gamoyofiT: 2CO+O2 =2CO2 +Q.

m.a. miiReba myari saTbobis gazificirebiT. brZmedis airis Sedgenilo
baSi m.a. 2530 %ia.

mxurvalmedegoba 
masalebis unari winaaRmdegoba gauwios haerisa da sxv. damJangavi 

atmosferos moqmedebaze maRali temperaturebis pirobebSi da SeinarCunos 
sawyisi mdgomareoba. 

mxurvalsimtkice
masalebis Tviseba, SeinarCunos maRali simtkice maRali temperaturis 

moqmedebis pirobebSi.

n

nabikvi
foladis zolovani naglini sisqiT 435 mm, siganiT 80400 mm sisqiT, 

sigr ZiT 1200 mm da meti, romelic gamoiyeneba Strifsis namzadad Txeli 
furc  lovani foladis, saxuravis, furclis, Tunuqis warmoebisaTvis.

naburdali, naburdi
mrgvali rkinis, glinulisa da wvrili diametris, wvrilsortuli ar

ma turuli foladis glinvis procesSi sxvadasxva mizeziT warmoqnili ca
lebis erTmaneTSi xviebad gablanduli, praqtikulad gamousworebeli wuni.

mxarulebi
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nagebi, wyoba
cecxlgamZle aguriT amogebuli axa

li Rumlis mSeneblobis an remontis dros 
sadnobi agregatis elementebi.

nageboba miwisqveSa
samTo samuSaoebis warmoebis Sedegad 

miwis qerqSi iqmneba siRrue (sivrce), ro
melic miwisqveSa nagebobas warmoadgens da 
gvirabi (kamera) ewodeba.

nageboba sainJinro
miwiszeda an miwisqveSa, sivrciTi an sainJinro nagebobebi. samSe neb lo 

sistemebi Sedgeba mzidi, zogierT Sem T  xvevaSi gasamijni SemomRobi kon
struqciebisagan, romlebic gankuTvnili arian sxvadasxva saxis sawarmoo 
procesebis sawarmoeblad.

naglesi 
cecxlgamZle masiT gagozili sadnobi agregatebis _ Rumlis, cicx

vis, liTonis widis Raris, arxisa da sxv. zedapiri. mag., foladgamosaSvebi 
Raris gaglesva xdeba gogirdmJava magniumis SemakavSirebliT damzadebu
li qromituli torkretmasiT.

nagleji
glinvis procesSi blumis zedapirze war moq mnili liTonis mTliano

bis darRveva, zodis zedapirze myofi uxeSi bzaris, nakecis (fo ladis Ca 
mos  xmisas Caxveuli qerqi) da sxv. defeqtis saxiT, romlis gamomwvevi Zi ri
Ta di mizezia liTonis Semcirebuli plastikuroba.

naglini
saglin(av)i warmoebis 

produqcia Savi da feradi 
liTonebisa da Senadno bebis 
nakeTobaTa saxiT, ro melic 
civi, Tbili da cxe li glin
vis meTo debiT miiReba.

n. ZiriTadi saxeebia:

n. Txelfurclovani 
furclovani naglini 4mm da ufro naklebi sis qiT;

n. msxvilsortuli
sortuli naglini, miRebuli msxvilsortul dganebze. (mag., foladis 

mrgvali da kvadratuli (sworkuTxovani) naglini, 80 mmdan 300 mm da meti 
zomis profiliani namzadi, ortesebri koWebi, Svelerebi, relsebi da sxv.);

n. saSualosortuli
sortuli n., miRebuli saSualosortul dganeb ze (mag., foladis mrg

vali da sworkuTxa naglini 30dan 100 mmmde zomebiT, Sve lerebi 120mmde 
simaRliT da sxv.);

n. sortuli
ganivi glinviT, sortulsaglinav dganebze damzadebuli cxlad na

glini profili;

nagebi, wyoba

1 2 3

  naglini

1. blumi (kvadrati); 2. milnamzadi; 3. mili.
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n. sqelfurclovani
furcvlovani n. 4mm da ufro meti sisqiT;

n. wvrilsortuli
n., 1820 mm diametris profilis, amave zomis kvad ratuli profilis, 

aseve zolovani foladi 45 mmmde siganiT da sxv.

naglinis nakeci
naglinis zedapiruli defeqti, warmoiqmneba daJanguli Sreebis, nag

lejebis, bzarebisa da sxva zedapiruli dazianebis gaglinvis Sedegad.
n. ZiriTadad milebisaTvisaa damaxasiaTebeli.

nadnobis gadaJangvagarbileba
martenuli foladsadnobi procesis erTerTi teqnologiuri dar

Rveva, rac foladis Txevad abazanaSi zedmeti myari damJangavis _ rkinis 
mad nis an aglomeratis miwodebaSi mdgomareobs. foladis Txevad abazanaSi 
Setanili zedmeti madani iwvevs liTonis temperaturis dacemas, widis ga
da  Jangvasa da gafuebas, rac uaryofiTad moqmedebs naxSirbadis amowvis 
siC qa  resa da nadnobis dayvanaze.

nadnobi qvis saCamomsxmelo warmoeba
petrurgia, Zv. berZnulidan petros _ qva, ergon _ damuSaveba. masalebisa 

da nakeTobebis warmoeba mTis qanebis Senadnobebis Camos xmis gziT.
teqnologiaSi nedleulad gamoiyeneba qanebi, romlebic gamoirCeva 

saukeTeso saCamomxmelo da kristalizaciuri TvisebebiT (diabazebi, ga
brodiabazebi, bazaltebi, andezitbazaltebi, granitebi, fiqlebi, amfo
biolitebi, Tixebi, qviSebi, zogjer widebi da nacrebi).

qvis sxmulebis warmoeba bunebaSi xorcieldeba gavarvarebuli vul
kanuri lavebis formirebis gziT.

qvis dnobisa da Camosxmis teqnologiuri procesi liTonis dnobisa 
da Camosxmis msgavsia.

nadnobi qvis sxmulebis ZiriTadi Tvisebebi: 
1. maRali medegoba abraziul cveTaze;
2. maRali qimiuri medegoba mrewvelobaSi gamoyenebuli mJavebis, tu

teebisa da sxva agresiuli naerTebis mimarT;
3. meqanikuri Tvisebebi aqvT dabali, Tumca sakmarisi maTi teqnolo

giuri funqciebis Sesasruleblad;
4. dabali Tbogamtaroba da dabali xazovani gafarToebis koeficienti;
5. simkvrive Seadgens 2,82,9 gr/sm3, e. i. 2,7jer naklebia foladze, rac 

mniSvnelovania maTi amosageb masalad gamoyenebisas;
6. dabali wyalnajeroba, eleqtroizolaciuri Tvisebebi _ ar berdeba 

anu ar icvleba maTi Tvisebebi droSi, ar warmoiSoba radiaciuli mtveri 
radioaqtiur nivTierebebTan urTierTqmedebisas. 

gamoyeneba: metalurgiaSi _ liTonis nakeTobaTa zedapirebis sawamli 
abazanebis amosagebad da sxva; qimiur mrewvelobaSi _ sxvadasxva agresiul 
Txevad da airovan garemoSi mimdinare qimiuri procesebisas rezervuarebi
sa da milsadenebis Siga zedapirebis damcav amonagebad; samTo mrewveloba
sa da energetikaSi _ fxvieri da mtverovani masalebis hidravlikuri da 
airkompresoruli wesiT transportirebisas milsadenebis Siga zedapire
bis amosagebad; arqiteqturasa da dizainSi _ artformebisa da nakeTobebis 
dasamzadeblad; biJuteriis warmoebaSi da sxv. 
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naerTi
raime qimiuri nivTierebebis SenaerTi, mag., gogirdovani n. (FeS, MnS, 

CaS),fosforovani naerTi (CaO)4P2O5 da sxv. 

n. eleqtronuli
hiumrozeris fazebi, intermetalidebi. elementebis perioduli sis

temis I jgufis liTonebis IIV jgufis liTonebTan urTierTqmedebis dros 
warmoiqmneba;

n. intermataluri, liTonSorisi
liTonebis naerTi sakuTari kristaluri gisosiT da gansazRvruli 

steqiometriuli TanafardobiT;

n. qimiuri
qimiurad ganyenebuli nivTiereba, romelSic erTi an sxva dasxva el

ementis atomebi raime qimiuri kavSirebiTaa SeerTebuli.

navTobairi
navTobis gadamuSavebis Sedegad miRebuli airi, gamoyenebuli meta

lurgiul RumlebSi sawvavad. navTobairebis meore saxes warmoadgens aire
bi, romlebic gaxsnilia navTobSi, amitom maT, navTobis Tanamgzavr airebs 
uwodeben. navTobairis 1m3 moculoba Seicavs 100150 g benzinis fraqciebs, 
romlebsac airbenzinis qarxnebSi gamoyofen. n. dawvis siTbo Seadgens 29
38 mj/m3s. n. damaxasiaTebelia is, rom maT SemadgenlobaSi meTanis (80 %) 
garda imyofeba eTani (2040 %), propani, butani da ufro mZime naxSirwylebi, 
airebi. n. umravlesoba Seicavs: gogirdwyalbads, azots, naxSirorJangs, 
argonsa da heliums.

navTobgamyvani
nedli navTobis did manZilze gadasatumbi nagebobaTa kompleqsi, Sed

ge ba magistraluri milgayvanilobis, gadasacemi sadgurebis, kavSirgabmu
lobis saSualebebisa da sxva damxmare nagebobebisagan. zogierT n. sigrZe 
ram denime aTas kms aRwevs, mag., n. `megobrobis~ sigrZe 5000kmze metia. n. 
baqobaTumis sigrZe 1000kmze metia, baqoTbilisijeihani _ 1730km da sxv.

navTobi
aqaduri warmoSobis sityvis `napatumis~ (anTebas, aalebas niSnavs) spar

suli da Turquli saxecvlilebaa. n. – sawvavi, Txevadi wiaRiseuli Savi 
an ruxi feris zeTiseburi siTxea: 750900 kg/m3 simkvriviT, 43,746,2 mgj/kg 
Tbo unarianobiT. Tavisi Sedgenilobis mixedviT n. warmoadgens parafinu
li (meTanis), naftenis da iSviaTad aromatuli naxSirwyalbadebis rTul 
na revs. naxSirbadis Semcveloba n. icvleba 8287 % zRvrebSi, wyalbadisa 
_ 11,514,5 %, minarevebisa – 45 %, romlebic ZiriTadad Seicavs Jangbads, 
azots, gogirds, aseve fissa da sxva nivTierebebs.

n. iyofa mciregogirdovan (0,5 %mde) da gogirdovan (0,5 %ze zeviT) 
jgu febad. fisianobis mixedviT ganarCeven mcirefisian (18 %mde), fisian (18
35 %) da maRalfisian n. (35 %ze zeviT).

n. Tanamedrove mrewvelobis uniSvnelovanesi energetikuli saTbobia. 
misi mSralad gamoxdiT miiReba benzini, navTi, ligroini, mazuTi, zeTebi, 
pa ra fini da sxv. sinTezuri masalebi.

n. msoflioSi mopoveba yovelwliurad izrdeba da Sesabamisad misi 
ma ragi katastrofulad iklebs.
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navTobis krekingi
inglisuri warmoSobis sityvaa, niSnavs gapobas, gaxleCas. navTobisa da 

misi fraqciebis gadamuSaveba warmoebs ZiriTadad saZrave saTbobis misaRe bad. 
ganasxvaveben ori ZiriTadi saxis n. k. _ Termulsa da katalizurs. pir ve li 
xorcieldeba mxolod maRali temperaturis moqmedebiT, xolo meo re _ maRa
li temperaturisa da katalizatoris (mag., aluminsilikaturi) moq medebiT:

Termuli k.
axorcieleben 470540 °C temperaturis zRvrebSi 46 mpa wnevis pirobeb

Si. maRaltemperaturuli k. 600750 °C zRvrebSi 0,1 mpa wnevis pirobebSi 
atarebs pirolizis saxelwodebas da gamoiyeneba airebis (eTileni, pro
pileni da sxv.) da aromatuli rigis naxSirwylebis misaRebad;

katalizuri k.
ZiriTadi daniSnulebaa maRaloqtanuri ricxvis benzinis miReba (oq

tanuri ricxvi 85mde). bolo dros gavrceleba pova e. w. hidrokrekingma 
wyalbadis monawileobiT, romlis wneva Seadgens 520 mpas 350450 °C tem
peraturis pirobebSi. hidrokrekings iyeneben saaviacio navTisa da dizelis 
saTbobis misaRebad.

navTobproduqtebi anu navTobnawarmi

airovani, Txevadi da myari naxSirwyalbadebis narevi, miRebuli navTo
bisa da navTobairebisagan. n. ZiriTadi saxeebia: saTbobebi (airebi, benzini, 
ligrioni, navTi, dizelis saTbobi, mazuTi), zeTebi, myari naxSirwyalba
debi (parafini, izokeriti, cirezini), bitumebi da sxv. n. (koqsi, benzoli, 
to luoli, qsiloli da sxv.). n. calkeuli jgufebi Seadgens plastikur 
sa poxebs, teqnikur produqtebsa da sxv.

navuka
cecxlgamZle keramikuli masalisagan damzade

buli liTonis (foladis, Tujisa da sxv.) laborato
riuli sinjis dasawvavi saTavso, mcire zomis navis 
moyvanilobis nakeToba.

nazardi zodisa
mduRare foladis Camosxmagamyarebisas war moqm

nili Tavuri nawilis namati. gamyarebadi liTonis 
gamya rebis procesSi airebis (CO2is) intensi uri gamoyo
fiTaa gamowveuli.

nazardi moculobisa
temperaturis an wnevis cvalebadobiT gamowveuli raime nivTierebis 

mo culobis namati.

nazoli
liTonnakeTobaTa (namzadis, milebis, Reroebisa da sxva detaleb

is) gansazRvruli kuTxiT waWrili daboloeba, romlis daniSnulebaa de
talebis mWidro SepirapirebaSeerTeba, garegani Sesaxedaobis gaumjobese
ba, dazia ne bisagan dacva da sxv. n. axorcieleben specialuri daniSnulebis 
Carxe biT. milebis n. geometriuli zomebis dacva _ saxelmwifo standarteb
is erTerTi moTxovnaa.

naTali – ixileT burbuSela.

navuka

mduRara
foladis
nazardi 
zodisa
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naTeba
CiraRdnis (alis), gaxurebuli liTonisa da cecxlgamZle masalisagan 

amogebuli Rumlis elementebis (kedlebis, kamaris da sxv.) zedapiris Tvi seba 
_ gamoasxivos siTburi energia xilvadi talRebis zRvrebSi. mag., li Tonis 
(foladis) naglinis zedapiri naTebas (wiTel) iwyebs ~700 °C-iT ga xurebisas.

naTura, eleqtronuli milaki
laTinurberZnuli warmoSobis sityva, niSnavs pirvelad manaTobel 

wyaros, Zneldnobadi liTonis mavTulgamomsxiveblis mqone sinaTlis wya
ros, romelic varvardeba eleqtrodenis moqmedebiT 25003300K-mde. mcire 
simZlavris n. amotumbulia haeri, xolo saSualo da maRali simZlav ris n. 
SehyavT, itumbeba inertuli airebi. n. amzadeben ramdenime vatidan aTeul 
ki  lovatamde simZlavriT, maTi gamZleoba damokidebulia Zneldnobadi li 
Tonis xarisxze, naTuris hermentulobaze da sxva. ganisazRvreba 1000biT 
saaTiT.

naTura sarCilavi
Txevadi saTbobiT momuSave n., gamoiyeneba deta lebis sarCili adgi

lebis gasaxureblad.

naTqafi (liTonisa)
1. Txevadi liTonis sifonuri da zemodan Camos

xmisas boyvis zedapirze warmoqmnili gamyarebuli Sxe
febi (iwvevs zodis zedapiris dazianebas);

2. Txevadi liTonis Sxefi, amonatyorcni abazani
dan, boyvidan, cicxvidan gamowveuli meqanikuri an qimi
uri zemoqmedebiT. liTonis Zlieri n. SeiZleba moh yves 
raime mizeziT gamowveulma feTqebadma reaqciam, boyvSi 
an cicxvSi tenis moxvedram da sxv. 

nairkedlianoba
boyvis an sxva raime detalis Camosxmisas sxmulis defeqti _ kedlebis 

sisqis sxvadasxvaoba, gamowveulia kopisa da detalis RerZis gadanacvlebiT.

nairmarcvlovneba
polikristaluri liTonebisa da Senadnobebis mikrostruqturaSi 

warmoqmnili sxvadasxva marcvlovneba, xasiaTdeba mniSvnelovnad gansx
vavebuli zomis marcvlebis arsebobiT.

nairsimkvrive
xist presyalibSi miRebuli wnexis maxasiaTebeli, romelic kveTSi 

simk vrivis gradientis arsebobiT gamoixateba.

nairsisqianoba
furcvlovani naglinisa an milis formis defeqti, mdgomareobs fur

clis sisqisa da milis kedlis sisqis araTanabrobaSi.

nakadi
raime saxis energiis gansazRvruli mimarTulebiT moZraoba – gadatana.

n. gamosxivebis
gamosxivebis gziT raime zedapirze gadacemuli ene r giis raodenoba 

drois erTeulSi;
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n. magnituri
magnituri induqciis veqtorebis n., raime zedapiridan gamosuli gav

liT;

n. saldo
nakadi;

n. siTburi
izoTermul zedapirSi gavliT drois erTeulSi gatarebuli siTbos 

raodenoba;

n. foladis an Tujis
foladgamosaSveb an TujgamosaSveb Rarze moZravi Txevadi liTonis 

n.;

n. haeris an airis
metalurgiul agregatebSi ventilatoridan hae ris an airis n., sxva

dasxva saxis specialuri traqtiT moZravi nakadi.

nakadursatransporto xazis avtomatizacia
saSaxte sakonveiero xazebis amuSavebagaCerebis procesebis centrali

zebuli avtomatizebuli marTva avariisagan avtomaturi dacvis uzrunvel
yofiT. centralizebul marTvas safuZvlad udevs konveierebis avtoma
turi amuSaveba tvirTzidvis sawinaaRmdego TanamimdevrobiT. konveieris 
amuSaveba moxdeba, rodesac mis win arsebuli konveieris (romelic masze 
ayris masalas) lentis siCqare gaxdeba nominaluri. konveieris avariul 
gaCerebas moh yveba yvela im konveieris avtomaturi gaCereba, riTac masze 
masalis day ra Sewydeba.

nakeTi anu nakeToba

liTonis, cecxlgamZle an sxva masalisgan damzadebuli gansazRvru
li daniSnulebis sagani, namzadi, naxevarfabrikati, mza nawarmi da sxv. mag., 
dinasis n., Samotis n., cirkonis n., abraziuli n., liTonnakeTobani da sxv.

nakeri nawiburebis dacerebiT
SenaduRi nakeri, romelic Sesrulebulia winaswar dacerebul nawibu

rebze.

nakeris avtoTermodamuSaveba
mravalSriani SenaduRi nakeris qveda Sreebis struqturuli cvlile

bebi, romlebic nakeris zeda Sreebis dadebisas Setanili siTbos zemoqme
debis Sedegia.

nakeris gawmenda
SeduRebis damTavrebis Semdeg nakeris zedapiridan widis qerqisa da 

liTonis Sxefebis meqanikuri mocileba.

nakeris glinva
nakeris glinvas asruleben Txelfurclovani liTonis SeduRebisas 

gam Wimi Zabvebis Semcirebis mizniT.

nakeris dajdoma
saSemduReblo nakeris defeqti, romelic gamovlindeba CaRrmavebiT 

ze dapiris waRma mxares. warmoiqmneba nakeris ukumxares saSemduReblo aba
zanis gadaRvenTiT.
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nakeris liTonis Sedgeniloba

daduRebuli liTonis (nakeris) qimiuri Sedgeniloba, damokidebulia 
masSi ZiriTadi da misarTi liTonis Semcvelobis fardobaze.

nakeri, wiburi

kontaqturi an rkaluri eleqtroSeduRebiT miRebuli SeduRebis wer
ti lebis erToblioba, SenaduRi xazi, romelic SeiZleba iyos uwyveti an 
wyvetili. uwyveti n. gamoiyeneba furclisagan hermetuli moculobebis an 
milebis SeduRebiT damzadebis teqnologiaSi an maTi Sepirapirebis dros.

n. SeiZleba iyos sworkuTxovani, spiraluri, ikankluri da sxv. saxis.

nakeci

foladis furclis defeqtis forma, Siga nawilis siganeSi Telvis 
(gaty leJiT) saxiT. warmoiqmneba zolis ganivi mimarTulebiT araTanabari 
deformaciis Sedegad. SeiZleba iyos grexili profilis defeqti Runvis 
operaciis dros, misi konturis Siga nawilze Sesqelebis saxiT warmoiqm
neba.

nakeWni

meqanikuri dazianebiT gamowveuli naglinis zedapiruli defeqti.

nakveTi, monaWeri

foladis zodis naglinis Tavuri da bolo defeqtebiT gajerebuli 
nawili, romelTa mocileba, moWra teqnologiur process warmoadgens. nag
linis n. brundeba foladsadnob saamqroSi kvlav gadasadnobad.

nakli, zadi, manki

naglinis zedapirze sxvadasxva saxis defeqtebi, sxmulis, zodis, en
dogenuri, egzogenuri CanarTebiT, airebiT da sxv. araliTonuri nivTiere
bebiT gajereba.

naleqi

raime rezervuaris, milgayvanilobis, abazanisa da sxv. fskerze xs
naridan gamoyofili uxsnadi nivTiereba.

n. gamoyofis mizezebidan ZiriTadia qimiuri reaqcia, kuTri wonebis 
sxva oba xsnarsa da uxsnad nivTierebebs Soris da sxv.

naleqi qanebi

masivebis zedapiri wylis, haeris meqanikuri moqmedebiT an qimiuri da 
or ganuli daSliT da SemdgomSi daleqvis gziT miRebuli qanebi.

namati zodisa

boyvSi moTavsebuli Txevadi liTonis kristalizaci
isas zodis Tavuri nawili myardeba yvelaze gvian Tbosai
zolacio masalebiT amogebul zesadgamSi, ris gamoc Caj
domis niJara mTlianad Tavur nawilSi koncentrirdeba, 
rac Semdegi formuliT gamoisaxeba:

  VCaj=VTxVmy.
nax.: zodis namati

1. zodis namati;  2. Cajdomis niJara. 
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nameti dasmaze

ori detalis sigrZis gazrda dajdomis dros maTi da moklebis kompen
saciisaTvis.

nameti raime detalis damzadebisas 

namzadis saCarxi, mosaWreli an amosaCarxi zedapi ris nawili.

nameti sufTa damuSavebaze

1. nakeTobis Warbi fena, romelsac toveben moWimvisTvis momdevno ope
ra ciebisas;

2. liTonamuSavebisas masalis fenis sisqe, romelsac acileben misi 
xex vaze damuSavebis dros.

nameti Semodnobaze

ori detalis sigrZis gazrda Semolxobis dros maTi damoklebis 
kompensaciisaTvis.

namzadi

1. naxevarfabri
kati, rom  lis Sem d
gomi gadamu SavebiT 
mi iReba mza nakeToba, 
mag., milnmzadi;

2. sortuli nag  
linis sa xe oba, mi i Re
ba sortuli glin vis 
dganebze da mza liTonproduq cias warmoadgens.

namis wertili

temperatura, romlis drosac haeris atmosferoSi Semavali wylis 
orTqlis wneva gajerebuli orTqlis wnevis tolia.

namuSevari sivrce
sasargeblo wiaRiseulis, agreTve, fuWi qanis amoRebis Sedegad war

moqm nili sivrce.

namwvi

liTonebis, sulfidebis damJangavi gamowvis Sedegad miRebuli 
produqti (xenjis an sxva saxiT).

n. anoduri
teqnologiuri procesis dasasrulisas aluminis eleqtrolizis ano

dis damwvari narCeni;

n. pirituli anu piritis
almadanis gamowvis Sedegad miRebuli narCeni.

naperwkali

Tujis an foladis gafrqvevis, gaqrevis an gaxexvis Sedegad miRebuli 
naxSirbadSemcveli mcire nawilakis haerze dawvisas gamoyofili naTeba. 
n. intensiurobisa da gavrcelebis manZilis mixedviT msjeloben foladSi 
nax Sirbadis Semcvelobaze.

1

2
namzadebi:

1. slabi;
2. Rru
mil namzadi.
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naperwkluri ganmuxtva
movlenas adgili aqvs atmosferul wnevasTan miaxloebisas, Tan ax

lavs damaxasiaTebeli xmovani efeqti _ naperwklis `skdoma~.

napiri, nawiburi
furcvlovani naglinis gverdiTi zedapiri, SeiZleba iyos CamouWreli 

_ uswormasworo, iribad CamoWrili da sxv.

naprali – ixileT bzari.

napralovneba
qanSi napralebis arseboba, romlebic mTlian masivs yofen calkeul na

wi lebad.

narevi
airebis, fxvnilovani da naWrovani masalebis sxvadasxva Tanafardo

biT warmoqmnili sxvadasxva daniSnulebis masebi. mag., brZmedisa da koqsis 
Sereuli airi, Termituli narevebi, sayalibe narevebi, foladis saCamosxmo 
narevi da sxv.

narimandva
igivea, rac falcva, germanuli warmoSobis sityvaa, niSnavs gadaRun

vas. n. – Txelfurclovani naglinis namzadTa SeerTeba grZivi CamketiT _ 
falciT, gamoiyeneba saxuravebis teqnologiasa da msgavs samuSaoebSi.

narimandi
narimandi anu narimanduli SeerTeba, furclovani liTonis, aseve xe

masalis (ficrebis, morebis) SeerTebis saxeobaa. keTdeba ficris kideze 
sworkuTxa amonaWeris saxiT. narimandi gamoiyeneba Spuntebis gadasabmelad.

narCenebi, kudebi
madnebis gamdidrebis narCeni produqtebi. mag., liTonis, naxSirbadis, 

uxs nadi narCenebi da sxv.

narCili
rCilvis procesis Sedegad warmoqmnili Termowyvilis an sxva daniS

nulebis SeerTeba.

nasamala
sarCilis farTod gavrcelebuli dasaxelebaa, romelic Seicavs 5961 % 

kalas da 3941 % tyvias.

naseri, CanaWeri
naglinis (blumis, slabis, zolis) danawevrebis, daWris Sedegad war

moqmnili gverdiTi zedapiris uswormasworo mdgomareoba.

natexi
naWrovanebis mixedviT damsxvreuli, daqucmacebuli metalurgiuli 

sakazme masalebis saxe. mag., n. kirqva, n. rkinis madani da sxv.

natvifri
tvifvris teqnologiis miRebuli dadaRuli zedapiris mqone liTon

nakeToba.
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natkepni
tkepnis meTo diT damza

debuli Rumlis, cicxvis qve
dis, kedlebisa da sxva ele
mentebi. mag., kvarcitebiT 
nat  kepni qvedi, mag nezitiT 
natkepni qvedi, maRalTixami
wovani natkepni ke deli da 
sxv.

natriumTermia

natriumiT aRdgenis metaloTermia. n. liTonuri titani (Ti) miRe
bis erTerTi samrewvelo meTodi, safuZvlad udevs aRdgenis reaqcia:  
TiCl4 + 4 NaliT. = TiliT. + 4NaCl. es meTodi farTod gamoiyeneba aSSsa da did 
britaneTSi. am qveynebSi warmoebs aRdgenis erT an orstadiani reJimi. 
aRdgenili Ti Rrublovani masaa, romlis forebi Sevsebulia NaCl-iT da 
uwodeben `masur reaqcias~ 17 % Ti da 83 % NaClis SemcvelobiT. `masuri 
reaqciidan~ titanis gamosayofad iyeneben gamotutvis meTods fxvnilovani 
titanis misaRebad susti (0,51 %) NaCl-is xsnarebiT.

natriumi (Na)
berZnuli warmoSobis sityvaa, niSnavs bunebriv sodas, perioduli 

sistemis qimiuri elementi atomuri nomriT 11, atomuri masiT 22,989. krist
aldeba waxnagdacentrebul gisosSi. msubuqi rbili liToni, miekuTvneba 
tute liTonebis jgufs; aqvs movercxlisfroTeTri feri n. simkvrive _ 
968 kg/m3ia, dnobis temperatura _ 97,83 °C, xolo duRilis – tduR = 882,9 °C. 
bunebaSi gvxvdeba ZiriTadad qvamarilis, glauberis marilis (Na2SO410H2O), 
Ciles gvarjilis, aluminsilikatebisa da sxv. saxiT.

natriumis Senadnobebis gamoyeneba
n. kaliumis Senadnobebs iyeneben birTvul energodanadgarebSi siT

bos matareblebad. metalurgiaSi n. iyeneben, rogorc iSviaTi liTonebis 
(mag., titanis, tantalis) aRmdgens, is SehyavT SenadnobebSi (mag., tyviis Se
nadnobebSi) simtkicis gasazrdelad, iyeneben agreTve, organul sinTezSi, 
rogorc katalizators (mag., sinTezuri kauCukis miRebisas), asrulebs ano
dis rols denis qimiur wyaroebSi. 

liTonuri natriumis miReba
n. bunebrivi SenaerTi (sufris marili NaCl da soda Na2CO3), cnobilebia 

uxsovari droidan., magram n. rogorc liToni, miiRo 1807 wels ingliselma 
qimikosma h. devim, warmoadgens dedamiwis qerqSi farTod gavrcelebul el
ements, misi Semcveloba liTosferoSi 2,5 %ia. cnobilia n. 222 minerali, 
romelTagan mniSvnelovania galiti (sufris marili), Ciluri gvarjila, 
tenarditi, mirabiliti da trona. okeaneebsa da zRvebSi n. saSualo Sem
cveloba 1,035 % aRwevs. yvela SenaerTSi Na erTvalentiania, is qimiurad 
aqtiuri elementia, haerze swrafad iJangeba da warmoqmnis oqsids NaO-s an 
zeoqsids Na2O2. wyalTan n. warmoqmnis hidroqsids NaOH da H2s, reaqciebma 
SeiZleba gamoiwvios afeTqeba. H,Cl, S, N, C-TanNNa warmoqmnis naerTebs NaH, 

sanamate zesadgamis cecxlgamZle masiT natkepni gare fena

1. sxmuli Tujis korpusi; 2. aguris mudmivi amonagi; 3. natkepni.
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NaGl, Na2Cl, Na2S, Na3N, N2C2-s. Na iReben sufris marilis eleqtroliziT KGl, 
NaF, CaCl2is damatebiT, romlebic amcirebs eleqtrolitis dnobis tem
peraturas 575585 °Cmde. kaTodebs amzadeben spilenZisgan da rkinisagan, 
xolo anodebs – grafitisagan. garda amisa, n. iReben mwvave natriumis 
NaOH eleqtroliziT, rac mniSvnelovnad Zviria NaCl-Tan SedarebiT, mag
ram eleqtroliturad iSleba ufro dabal temperaturaze (320330 °C). n. 
mcire raodenobas iReben Na2N-is gaxsniT:

2Na2N =2Na2+N2 reaqciiT.

natriumTiosulfati
hiposulfiti (Na2S2O3) warmoadgens uferul kristalebs, romelTa sim

kvrive 2119 kg/m3ia da gamoiyeneba fotografiaSi, rogorc samagri xsnari, 
agreTve, safeiqro da tyavis mrewvelobaSi.

natriumis qloridi (NaCl)
sufris marili – warmoadgens uferul kristalebs 2161 kg/m3 simkvri

viT, 801 °C dnobis temperaturiT. n. q. wyalSi xsnadoba 25 °C temperaturis 
pirobebSi Seadgens 26,43 %s. n. q. farTodaa gavrcelebuli bunebaSi qvamari
lis, galitis saxiT.

n. q. farTod gavrcelebuli kvebis produqtia. mas iyeneben xorcis, 
Tevzisa da sxv. produqtebis konservirebis teqnologiaSi, gamoiyeneba 
natriumis hidroqsidis, sodis, natriumis sulfatisa da sxv. misaRebad.

natriumis hidroqsidi (NaOH)
kaustikuri soda _ uferuli kristaluri masa, romlis simkvrivea 

2130kg/m3ia, xolo dnobis temperatura _ 320 °C. 20 °C temperaturis pirobebSi 
misi xsnadoba wyalSi 52,2 %ia. n.h. Zlieri tutea, Slis cxovelur qsovils.

n. h. iReben NaCl-is xsnaris eleqtroliziT. amave dros miiReba qlori.
n. h. farTo gamoyeneba aqvs qimiur, safeiqro, sapnisa da mrewvelobis 

sxva dargSi.

nafeni
1. sadnobi Rumlebis kedlebze warmoqmnili myari masa, romlis gamomw

vevi mizezia Rumlis reJimis darRveva. mag., brZmedis kedlebze procesis 
nor maluri mimdinareobis darRvevisas warmoiqmneba n., romlis mocilebam 
SeiZ leba moiTxovos Rumlis gaCereba;

2. saCamosxmo cicxvis qvedsa da kedlebze warmoqmnili liTonis nar
Ceni, romlis gamomwvevi mizezia Rumlidan Camosxmis temperaturaze daba
li nadnobis gamoSveba e. i. cicxvSi `civi~ liTonis moxvedra;

3. sadnobi Rumlis qvedze daduRebuli cecxlgamZle masalis fena. 
mag., foladsadnob Rumlis qvedze daduRebuli magnezituri fxnilis n.;

4. sadnobi Rumlis qvedze an kedlebze gawyobili cecxlgamZle Tbo
saizolicio masa, mag., azbestis n., aguris n., cecxlgamZle masis n.

nafifqi, brke
1. liTonis zedapirze naleqis saxiT warmoqmnili defeqti, gamowveu

li mowamvlis, gawmendis, garecxvis teqnologiaSi daSvebuli darRvevebiT;
2. milgayvanilobaSi airebidan an siTxeebidan gamoyofili marilebis, 

mtvrisa da sxva Setivtivebuli nawilakebis gamoyofiT warmoqmnili Txe
li fena. zogierT SemTxvevaSi n. SeiZleba gamoiwvios milgayvanilobis 
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gamtarunarianobis mkveTri Semcireba ganivi kveTis farTobis mniSvnelo
vani Seviwrovebis gamo. mag., brZmedis RumlebSi TuTiis Semcvel sakazmze 
masalebis xangrZlivi gamoyenebisas mosalodnelia airsarinis praqtiku
lad sruli gabinZureba.

nafqvavi
meqanikur wisqvilSi miRebuli raime sakazme fxvieri masalis danawev

rebuli masa. marcvlovanebis mixedviT ganarCeven wminda, RerRilismagvar 
saSu alo da msxvilmarcvlovan n.

nafxaWni
naglinis zedapiris defeqti, romelic xasiaTdeba araswori formisa da 

sxvadasxva siRrmis nebismier adgilze ganlagebuli CaRrmavebiT. n. ga momwvev 
mraval mizezTagan ZiriTadia namzadis teqnologiur instrumentze dar tyma.

naqlibi, naxexi
liTonebis an Senadnobebis meqanikuri (qlibiT an liTonsaxerxi Car

xiT) damuSavebis Sedegad liTonuri fxvnilis saxiT miRebuli wvril
marcvlovani fxvnilovani narCeni.

naRvenTi
1. Zneldnobadi masa, romelic warmoiqmneba sadnobi Rumlebis kedle

bze dnobis reJimis darRvevis Sedegad an cecxlgam
Zle wyoburTan kazmis arasasurveli urTierTqmedebiT. 
kristalografiuli orientaciis da gisosis defeqtebis 
memkvidreoba uzrunvelyofilia ZvriT polimorfuli 
gardaqmnisas erTi gisosis mowesri gebuli gadasvliT 
meoreSi, xolo marcvlis formis aRdgena – aseve qimi
uri araerTgvarovnebis SenarCunebiT (minarevebis seg
regaciebi da CanarTebi Zveli sazRv rebis adgilze). le
girebul foladSi struqturis memkvidreoba ewinaaRmde
geba marcvlis dawvrilmanebas naWedebisa da sxmulebis 
mowvis (an normalizaciis) dros;

2. Wris defeqti _ gamyarebuli Txevadi liToni, 
romelic miduRebulia ganaWris nawiburze;

3. SenaduRi an minarCili naerTis defeqti, romel
ic warmoiqmneba Zi ri Tad liTonTan SeduRebuli Txevadi liTonis naR
venTiT civ ZiriTad li Tonze.

nayari, yrili
1. widis an sxv. fxvnilovani masalis ganlagebis moedani, farTobi;
2. sanayaroSi moTavsebuli dayrili, dasawyobebuli fuWi qani.

naSxefi betoni
xelovnuri masala (betoni), ZiriTadad Sedgeba qviSis, wvrili xreSis 

(RorRis) da Semamkvriveblebi cementis, narevis wyalxsnaris gvirabis ked
lebze daSxefebiT, yalibis gareSe xdeba.

nacari
saTbobis dawvis Sedegad miRebuli, ZiriTadad liTonebis Jangeulebi

sagan Semdgari dauwveli mineraluri SenaerTebis narCeni. saTbobis mine
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raluri minarevebis gvarobis mixedviT yofen adviladdnobad da Zneld
nobad n.

nacmi, sacmi
mowyobilobebze, instrumentze an manqanaze Camocmuli, advilad Se

sacvleli nawili. 
1. adidvis dganis teqnologiuri instrumenti, aqvs adidvis mimarTule

biT konusuri Seviwrovebuli zedapiri, mas iyeneben TvalakSi Sesasvlelis 
win, uzrunvelyofs deformaciis keraSi TviTSezeTvas;

2. n. hidravlikuri
raime rezervuaris an milgayvanilobis sqel kedelSi moTavsebuli mok

le cilindruli Semaviwrovebeli an piriqiT gamafarTovebeli miliT atmos
feroSi siTxis gamosaSvebad an mis erTi rezer vuaridan meoreSi gadasacemad.

nacrianoba
sawvavis wvis Semdeg miRebuli masalis arasasurveli narCenebis Sem

cveloba sasargeblo wiaRiseulSi.
saTbobSi (mag., naxSirebis koncentratebSi, TviT mza saTbobSi _ koqs

Si) mineraluri narCenebis Semcveloba. n. gansazRvravs saTbobis xarisxis 
da mis ZiriTad Tvisebas – Tbounarianobas.

nawvi 
sadnob an gasaxurebel RumelSi rkinis an sxva elementis JangbadTan 

Seer Tebis Sedegad gamowveuli danakargi xenjis an widaSi gadasuli Jan
geulebis saxiT.

nawiburebis gamoyvana
nawiburebis gamoyvanisas sruldeba operacia, romelic iTvaliswinebs 

nawiburis gansazRvruli formiT Tanabar moWrasa da gamoyvanas liTonis 
sis qeze damokidebulebiT.

nawiburi
furcvlovani naglinis gverdiTi zedapiri.

nawilobrivi avtomatizacia
avtomatizaciis etapi, rodesac xdeba calkeuli manqanebis, procese

bis, meqanizmebis, danadgarebis avtomatizacia ise, rom damoukidebel mar
Tvis sistemebs ar gaaCniaT erTmaneTTan kavSiri da blokirebebi. aseTi 
avto matizacia ver uzrunvelyofs warmoebis optimalur reJimSi marTvas.

nawrTobi 
Termuli damuSavebis saxeobiT – wrTobiT miRebuli liTonnakeToba 

(ix. wrToba).

nawuri filtrati
sawurSi, filtrSi gatarebuli meqanikuri minarevebisagan gawmendili 

airi an xsnari.

nawyobi – ixileT nagebi.

naWarbi 
mocemuli teqnologiuri procesis warmoebisTvis raime masalis, ener

goresursebis Warbi raodenoba da sxv.
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naWdobi, naWdevi
zedapirze, dartymis an dartymebis Sedegad miRebuli CaRrmaveba.

naWedi 
WedviT miRebuli liTonnakeToba an namzadi.

naxazi
nakeTobis gamosaxuleba proeqciis sibrtyeebze pirobiTi aRniSvnebis 

dacviT, romlebic gansazRvrulia standartebiT.

n. gabarituli
naxazi, romelic Seicavs nakeTobis konturul gamosaxulebas gabarit

uli, sayenebeli da misaerTebeli zomebiT;

n. muSa
naxazi, romelic detalis gamosaxulebis garda, Seicavs mona cemebs 

misi damzadebisa da kontrolisaTvis (mag., masala);

n. saamwyobo
naxazi, romelic saamwyobo erTeulis gamosaxulebis garda, Seicavs 

monacemebs misi awyobisa da daSlisaTvis;

n. saerTo xedisa
naxazi, romelic gansazRvravs nakeTobis konstruqcias da misi Ziri

Tadi nawilebis urTierTqmedebas.

naxevaranTraciti 
anTracitTan (9497 °C) DSedarebiT, naxSirbadis naklebi Semcvelobis 

qvanaxSiri (sxvadasxva minarevis gamo).

naxevargamtari 
nivTierebani, romelTa eleqtrogamtaroba liTonur (106104om.1sm1), 

dieleqtrikul (10101012om1.sm1) da masalebs Soris Sualeduri mniSvnelobis 
eleqtrogamtarobiT xasiaTdeba. 

n. eleqtrogamtaroba
absolutur nul temperaturaze mcirea, magram temperaturis mate

basTan erTad is mniSvnelovnad izrdeba, radgan akrZaluli zonis mcire 
sigane da gaCenili xvrelebi eleqtronebs gamtarobisa da savalento 
zonebSi gadasvlis saSualebas aZlevs.

n. romelTa Tvisebebi yvelaze mkafiodaa gamosaxuli oTaxis tempera
turaze miekuTvneba: perioduli sistemis IV jgufis elementebi – Ge daA Si 
_ yvelaze sruladaa Seswavlili da warmatebiT gamoiyeneba eleqtroteqni
kaSi; almasis msgavsi n. perioduli sistemis III jgufis elementebis Al, Ga, 
In-is naerTebi, V jgufis elementebTan – P, As, Sb da sxva farTod gamoiyen
eba energetikaSi, eleqtronikasa da sxva dargebSi.

naxevarvagoni
gondolis tipis farTod gavrcelebu li satvirTo va

goni, romlis iatakze mowyobilia gansatvirTi xvimirebi 
saketebiT. ZiriTadad gamoiyeneba fxvieri masale bis trans
portirebisaTvis.

naxevarkoqsva
zogierTi qvanaxSiris, torfisa da myari fiqlebis uhaerod gada

muSavebagamoxda 500550 °Cze gaxurebisas. n. Sedegad miiReba naxevarkoqsi, 

naxevarvagoni
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meTani da pirveladi fisi. ukanasknels iyeneben ZravebisaTvis saTbobisa da 
sazeTi masalebis dasamzadeblad.

naxevarkoqsi

torfis, ruxi da zogierTi qvanaxSiris naxevar koqsvis Sedegad miRe
buli myari forovani produqti, gamoiyeneba saT bobad.

naxevarliTonebi

tipuri liTonebis msgavsi elementebi (bismuTi, dariSxani, stibiumi, 
vercxliswyali, teluri da sxv), romelTa Tvisebebi Cveulebrivi liTone
bis Tvisebebs Seesabameba, magram gamoirCeva maTTan SedarebiT 102105jer 
naklebi eleqtrogamtarobiT.

naxevarmartensiti

foladis wrTobis kritikulze naklebi siCqariT gacivebis Sedegad 
miRebul martensitultrostitul struqturas uwodeben naxevrad marten
situls.

naxevarnawarmi, naxevarproduqti

teqnologiuri procesis Sualeduri n., romelic saboloo produqtis 
misaRebad gadaecema Semdegi damuSavebis safexurs. mag., milnamzadi, blumi 
da sxv.

naxevartompaki

TiTberi, 1421 % TuTiis (Zn) SemcvelobiT.

naxevarfabrikati – ixileT naxevarnawarmi.

naxevrad avtomaturi marTva

wiaRiseulis mopovebis naxevradavtomaturi marTva gulisxmobs man
qanadanadgarebis nawilobriv avtomatizebul marTvas. avtomatizebulia 
mxo lod madnis amoRebis teqnologiuri funqciebis nawili da, amitom, 
saWiroa marTvaSi adamianis monawileoba.

naxevrad mSvidi foladi

wynari da mduRare foladebs Soris arasrulad 
gan Janguli foladi.

naxevradWeriseuli mdebareoba

SeduRebis mdgomareoba, romelic ganisazRvreba 
pirapira an kuTxuri nakeris 0º daxriT da maTi mo
brunebis 135ºiani kuTxiT naxevradWeriseulia.

naxelavi – ixileT nakeToba.

naxvreti, Riobi

widis, foladis gamosaSvebi xvreli – sadnobi Rumlebis erTerTi 
mniSvnelovani elementi.

naxSirbaddaazoteba

dabaltemperaturuli azotireba erTdrouli danaxSirbadianebiT.

naxevrad 
mSvidi 
foladis 
zodi
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naxSirbadi (C)
perioduli sistemis qimiuri elementi, romlis atomuri nomeria 6, 

atomuri masa _ 12,011. Tavisufal mdgomareobaSi gxvdeba ori modifikaci
iT _ almasisa da grafitis saxiT. bunebaSi iSviaTad gvxvdeba. n. mesame 
alotropiuli saxeoba _ karbonis saxelwodebiTaa cnobili. n. ZiriTadi 
raodenoba Tavmoyrilia bunebriv karbonatebSi.

n. mniSvnelovani raodenoba gvxvdeba naxSirebSi, navTobis torfSi, 
bunebrv airSi da sxv. dedamiwis qerqis SedgenilobaSi n. dioqsidis saxiT 
arsebobs da misi Semcveloba 0,03 %s aRwevs (moculobiT procentebSi). n. 
umartivesi SenaerTi CO, CH4 aRmoCenilia mzis sistemis TiTqmis yvela plan
etis atmosferoSi (marsis atmosfero TiTqmis mTlianad Sedgeba n. dioqsi
disagan). mcenareuli da cxoveluri samyaros yvela organizmi Sedgenilia 
naxSirbadis SenaerTebisagan, romlis gasaSualebuli masiuri wili 18 %mdea.

n. farTod gamoiyeneba metalurgiul warmoebaSi, rogorc Zlieri aRm
dgeni. Tujebisa da foladebisa da sxv. Senadnobebis erTerTi ZiriTadi 
elementia, romlis SemcvelobiT xdeba foladebis saxelmwifo standartiT 
markireba. mrewvelobasa da, kerZod, metalurgiaSi farTod gamoiyeneba 
sufTa n. da misi msgavsi produqtebi, rogoricaa: koqsi, teqnikuri, n. aqti
uri da xis naxSiri.

naxSirbadiani foladi
rkinanaxSirbadis mdgomareobis diagramis mixedviT naxSirbadi

an foladebSi naxSirbadis Semcveloba 0,012,14 % zRvrebSia. n. foladis 
SedgenilobaSi aucileblad aris mcire raodenobiT mudmivi minarevebi _ 
Si, Mn, S, P da airebi _ azoti, wyalbadi, Jangbadi da sxv., romlebic gavle
nas axdenen foladis Tvisebebze. n. foladi klasificirdeba struqturis 
da daniSnulebis mixedviT. struqturis mixedviT iyofa: qveevteqtoidur 
(0,010,8 %C), evteqtoidur (0,8 %C) da zeevteqtoidur (0,82,14 %C) foladad. 
daniSnulebis mixedviT iyofa: sakonstruqcio (Cveulebrivi da xarisxovani 
foladi 0,010,85 %Cis SemcvelobiT), saiaraRo (0,71,3 %C) da gansakuTrebu
li Tvisebebis (civnaWedi, civad tvifrvisaTvis da saavtomate), naxSirbadis 
da minarevi elementebis sxvadasxva SemcvelobiT. 

naxSirbadi mowvisa
zogierTi rkinanaxSirbadis Senadnobi (Wedadi Tuji, grafitizebuli 

foladi da sxv.). mowvis procesSi warmoqmnis grafits.

naxSirbadis potenciali
parametri, romelic axasiaTebs garemos unars, gansazRvrul tempera

turaze daanaxSirbadianos an gaaunaxSirbadoos liToni naxSirbadis wo
nasworul koncentraciamde. ricxobrivad liTonis zedapirul SreSi at
mosferulTan wonasworobaSi naxSirbadis masuri wilis tolia. mag., Tu 
mocemul temperaturaze atmosferos garemos n. p. 0,8is tolia, maSin es 
garemo daanaxSirbadianebs C-s naklebi Semcvelobis folads da misi kon
centracia zedapirul SreSi gaxdeba ≤ 0,8 %, xolo maRalnaxSirbadiani 
foladebisaTvis (C > 0,8 %) moxdeba zedapiruli gaunaxSirbadoeba.

naxSirebi wiaRiseuli
mcenareuli warmoSobis myari sawvavi wiaRiseuli, romelic mZlavr 

fenebadaa ganlagebuli dedamiwis qerqSi erTi metridan 200 mmde sisqiT. 
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n. Sedgeba organuli masisagan, mineraluri minarevebisa da tenisgan. n. 
mniSvnelovani komponentebia naxSirbadi, wyalbadi, Jangbadi, gogirdi. maTi 
Tvisebebis ZiriTadi ganmsazRvreli maxasiaTeblebia aqroladi nivTiere
bebis gamosavali, nacrianoba, Secxobadoba da wvis siTbo anu Tbounaria
noba. fizikurqimiuri da teqnologiuri Tvisebebis mixedviT ganarCeven 
mura, airovan, maRalcximian, poxier, mWle, sakoqse, Secxobad da sxv. nax
Sirebs. maRalxarisxovan n. miekuTvneba anTraciti da naxevaranTraciti. 

naxSirisa da gazebis uecari gamotyorcna
naxSiris plastis nawilis myisieri rRveva samTo gamonamuSevris san

grevTan. Tan axlavs naxSiris gamotyorcna da meTaniT, naxSirorJangiT 
an maTi nareviT gaZlierebuli gazgamoyofa. gajerebuli naxSiris fenaSi 
daZabuli mdgomareobis swrafi cvlileba SeiZleba moxdes naxSiris fenis 
myisieri gaSiSvlebiT, misi samTo gamonamuSevriT gaxsnis dros araerTg
varovani simtkicisa da mdgradobis mqone plastSi sangrevis gadaadgile
biT, maT Soris geologiuri rRvevebiT, samTo dartymebis dros, cicabo 
plastebis Camoqcevis da naxSiris plastSi Cqari SeRweviT afeTqebiT mong
revisas. yvela am SemTxvevebSi plastis erTi nawili ganicdis zemdebare 
qanebis woniTa da gazebis wneviT gamowveuli dinamikuri datvirTvebis mrR
vev zemoqmedebas, meore nawili ki uecrad ganitvirTeba qanebis dawolisa
gan da irRveva drekadi deformaciebis gavleniT. sawyis fazaSi bzarebsa 
da msxvil forebSi momwyvdeuli gazi monawileobas iRebs naxSiris pirve
lad gadaadgilebaSi, gamotyorcnaSi da naxSiris wvrilmarcvlovnad dam
sxvrevaSi. xelSemwyobi pirobebi iqmneba gazis sorbatuli mdgomareobidan 
gamosvlis desorbciis procesSi xdeba naxSiris Semdgomi dawvrilmaneba, 
wvril forebSi gazgamoyofis procesis daCqareba da gafarToebadi gazis 
nakadSi naxSiris gamotana gamonamuSevarSi. naxSiris rRvevisa da gamot
yorcnis Sedegad plastSi warmoiqmneba msxliseburi an jibiseburi da sxva 
formis Rrmulebi. maTi zomebi ramdenime aTeul metrs aRwevs. n. da g. u. g.s 
dros gamonamuSevrebSi gamoitaneba ramdenime tonidan ramdenime aTas to
namde naxSiri da ramdenime aTasi kuburimetridan aseuli aTasi kubur me
tramde gazi; naxSiri gamoityorcneba orisami metridan aseulobiT metra
mde. didi ZalebiT gamotyorcnebis dros gazs SeuZlia myisierad Seavsos 
gamonamuSevari sivrce da daangrios saventilacio sistemis nakadi. n. da 
g. u. g. ganekuTvneba gazodinamikur movlenebs naxSiris SaxtebSi. gamtyorc
nebis Tavidan acilebis mizniT axdenen naxSiris plastis gamotyorcnis 
saSiSroebis sxvadasxva meTodebiT prognozirebas. es meTodebi efuZneba 
plastis gantvirTvis Taviseburebebs, degazaciasa da misi meqanikuri da 
koleqtoruli Tvisebebis xelovnur Secvlas. maT ganekuTvneba: damcavi 
plastebis winmswrebi damuSaveba, WaburRilebiTa da sxva gamonamuSevrebiT 
naxSiris plastebis winaswari degazacia, mowinave WaburRilebis burRva, 
hidravlikuri gantvirTva, hidravlikuri garRveva (winaswari degazacia).

naxSiris TviTaaleba
fizikurqimiuri procesi, romelic iwvevs naSali (nayari) naxSiris 

aalebas imis gamo, rom siTbos gamoyofa aRemateba garemos Tbogadacemas.

naxSiris TviTgaxureba
TviTaalebis procesis dasawyisSi naxSiris temperatura 70 °C, proce

sis bolos 90 °Cs aRwevs da intensiurad Zlierdeba naxSirbadis daJangvis _ 
wvis procesi.
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naxSiris midrekileba TviTaalebisadmi
naxSiris Tviseba, swrafad daiJangos garemos temperaturaze haeris 

JangbadiT.

naxSiris rkaliT rCilva
rCilva, romlis drosac nakeTobas axureben naxSiris or eleqtrods 

Soris warmoqmnili eleqtruli rkaliT.

naxSiris fenebis winaswari gaJRenTva
damtverianebis da samTo dartymis winaaRmdeg mimarTuli profilaqti

kuri RonisZiebebis kompleqsi, romelic mosamzadebeli gvirabebidan fenis 
mi marTebiT winaswar gaburRul WaburRilebSi wyliT gaJRenTil, damsveleb
lebis daWirxvniT xorcieldeba.

naxSirmompovebeli kombainebis distanciuravtomaturi marTva
gadasatani marTvis pultidan kombainis, damcavi jalambaris, konvei

eris amamuSaveblebis, kombainis miwodebis siCqarisa da mWreli organoebis 
mdebareobis distanciuri marTva.

naxSirmompovebeli sawarmoo gaerTianebis avtomatizebuli 
marTvis sistema

 sistema, romelic uzrunvelyofs gaerTianebis sawarmoosameurneo 
saqmianobis marTvis optimizaciis mizniT informaciis avtomatizebul Sek
rebas da gadamuSavebas. is funqcionirebs rogorc avtonomiurad, ise dar
gobriv avtomatizebuli marTvis sistemis SemadgenlobaSi.

naxSirmJava (H2CO3)
Zlier susti mJava, warmoiqmneba naxSirbadis dioqsidis (naxSirorJan

gis) wyalSi gaxsniT Semdegi reaqciis mixedviT: H2O+CO2 ⇄ H2CO3.
rogorc orfuZiani mJava n. iZleva 2 saxis marilebs: saSualo kar

bonatebs da mJava xasiaTis hidrokarbontebs.

naxSirorJangi (CO2)
naxSirorJangi (CO2) _ naxSirbadis sruli wvis produqti. qimiurad 

Zalze inertuli airi, romelic ar iwvis da xels ar uwyobs wvas. 
ufero, odnav sagrZnobi suniT. kargad ixsneba wyalSi, aZlevs mas 

momJavo gemos. naxSirorJangi aqtiurad urTierTqmedebs Txevad liTon
Tan da saSemduReblo warmoebaSi gamoiyeneba, rogorc damcavi saSuale
ba. am SemTxvevaSi mas uwodeben saSemduReblo naxSirorJangs. ganarCeven 
xarisxe bis mixedviT: pirveli xarisxis, sisufTaviT ara umcires 99,5 %, meo
re xarisxis _ 99 %.

naxSirorJangi anu naxSirbadis dioqsidi (CO2)
naxSiris anhidridi, naxSirmJava airi _ ufero airi, xasiaTdeba odnav 

SesamCnevi mJave suniTa da gemoTi, n. simkvrive 1,98kg/m3ia (fardobiTi sim
kvrive haerTan 1,5ia), 20 °C temperaturis pirobebSi 1l wyalSi ixsneba 0,88l 
n. atmosferuli wnevis pirobebSi n. gaciveba 78,515 °C-ze iwvevs mis gadasv
las TeTr Tovlismagvar nivTierebaSi (mSrali yinuli) Txevadi mdgomareo
bis gamotovebiT. Txevad mdgomareobaSi n. gadadis mxolod maRali wnevis 
pirobebSi (6mpa oTaxis temperaturaze). n. warmoadgens naxSirbadis sruli 
dawvis produqts, amitom misi Semcveloba saTbobis wvis produqtebSi, e. w. 
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gamaval airebSi, 1016 % zRvrebSi icvleba. mcenareuli samyaro iTvisebs ra 
n. fotosinTezis dros gamoyofs Jangbads, xolo cxoveluri samyaro ki, 
piriqiT _ n. gamoyofs sunTqvis procesSi.

 n. samrewvelo masStabiT miRebas axorcieleben kirqvis gamowviT 
9001300 °C-ze. n. farTod gamoiyeneba sodis warmoebaSi, samacivro saqmeSi 
(mSrali yinulis saxiT), wylis gazificirebisaTvis da sxv.

naxSirJangi (CO)
mxuTavi airi, Sxamiani airi, ferisa da sunis gareSe, simkvrive 1,25kg/

m3ia, xolo duRilisa da dnobis temperaturebi Sesabamisad Seadgens _ 
191,5 °C da 205 °C-s, wyalSi praqtikulad uxsnadia, xolo haerze ganicdis 
wvas: 2CO+O2=2CO2. n. iReben myari saTbobis gazifikaciiT haeris ukmarisobis 
pirobebSi. am dros warmoiSoba generatoruli, wylisa da sanaTi airebi (ix. 
airi da airebi). n. iwvevs adamianebis mowamvlas, romlis pirveli niSnebia 
Tavis tkivili, Tabrusxveva da Semdeg grZnobis dakargva. sawarmoo Seno
bebSi n. dasaSvebi zRvruli koncentracia ar unda aRematebodes 30mg/m3.

naxSirsamsxvrevi
naxSirebisa da koqsis danawevrebis mowyobiloba. arsebobs: ybebiani, 

glinebiani, konusuri, CaquCebiani da sxva saxis samsxvrevela (ix. samsxvrev
ela).

naxSirRerRili
n. saSualo zomis naWrebiani masa (510 mm).

naxSirwyalbadebi
organuli naerTebi, romelTa molekulebi Sedgeba mxolod naxSir

badisa da wyalbadis atomebisagan. naxSirbadis atomebi naxSirwylebSi 
war moqmnis `Ria~ xazobriv an ganStoebul jaWvebs (mag., normaluri pentani 
da izo pentani) da ciklebs (mag., cikloheqsani, benzoli). n. warmoadgens 
navTobis, bunebrivi airis, qvanaxSirebisa da maTi gadamuSavebis produqte
bis mniSvnelovan Semadgenel nawils. gamoiyeneba mravali saxis qimiuri 
produqtis nedleulad, saTbobis misaRebad da sxv.

nawiburebis mokalva
rCilvisTvis gankuTvnil nawiburebze kalis fenis dadebis teqnolo

giuri operacia.

najeri, gajereba
nivTiereba, romlis koncentraciis gazrda iwvevs xsnaris gajerebas 

(ix. gajereba).

najeri xsnari
xsnari, romelic aris dinamikur winasworobaSi gasaxsneli nivTiere

bis siWarbesTan. najeri xsnariT xasiaTdeba nivTierebis xsnadoba mocemul 
pi robebSi (ix. orTqli).

nedleuli
brZmedis, martenisa da sxv. teqnologiuri procesebis sawyisi ma

salebi. mag., aglomerati, gunda rkina, foladis jarTi da sxv. Tavis 
mxriv, aglome ratis warmoebis nadleulia rkinis madnebis koncentratebi, 
xenji da sxv.
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nedli alumini
kriolitTixamiwovani nadnobis eleqtrolizis produqti anu alu

mini, romelic Seicavs minarevebs.

neizilberi
germanuli warmoSobis sityva, niSnavs axal vercxls. n. – spilen

Zis nikelisa da TuTiis Senadnobi. n. fuZes warmoadgens spilenZi, rome
lic Seicavs 535 %Ni da 13-45 %Zn. n. Senadnobi gamoirCeva maRali simtkiciT, 
plastikurobiT da koroziamedegobiT. farTod gamoiyeneba saaTebisa da 
avtomobilebis warmoebaSi, reostatebis dasamzadeblad, musikaluri in
strumentebisa da WurWlis warmoebaSi da sxv.

neitralizacia
qimiuri reaqcia mJava da fuZe xasiaTis mqone nivTierebebs Soris, 

romelic iwvevs orive SenaerTis damaxasiaTebeli Tvisebebis dakargvas. 
n. reaqciis tipuri magaliTia: reaqcia wyalbadis hidratirebuli da hi
droqsiluri jgufis ionebs Soris. n. reaqciebs farTod iyeneben qimiur 
warmoebaSi da narCenebis gadamuSavebisas. metalurgiuli mJava xasiaTis 
widebis n. SeiZleba moxdes kirqvis an kiris zemoqmedebiT. fuZe xasiaTis 
widis neitralizacias ki aRweven kvarcis qviSis moqmedebiT. 

madnebisa da maTi koncentratebis sxvadasxva qimiuri Sedgenilobis 
mqone partiebis erTmaneTSi Sereva maTi gaerTgvarovnebis gazrdis mizniT, 
rac aglomeraciisa da brZmedis procesis stabilur muSaobas uwyobs xels.

neitraluri airebi
zogierT SemTxvevaSi airebis esa Tu is saxeoba mravlobiT ricxv

Si moixsenieba. mag., inertuli airebi e. w. keTilSobili airebis krebsiTi 
saxelwodebaa. heliumi, neoni, argoni, kriptoni, qsenoni da radoni meta
lurgiul warmoebaSi damcveli _ neitraluri atmosferos Sesaqmnelad, 
agreTve Txevadi foladis rafinirebisaTvis gamoiyeneba. am mxriv, gansa
kuTrebuli, farTo gavrceleba argonma pova.

a. kvamlis
saTbobis dawvis Sedegad warmoSobili warmavali airebi. kvamlis 

airebis Sedgeniloba saTbobis dawvis sisrulezea damokidebuli. saTbobis 
arasruli dawvis SemTxvevaSi kvamlis airebSi COs Semcveloba SedarebiT 
maRalia da piriqiT;

a. saRumle an Rumlis
teqnologiuri procesebis dros Rumlis samuSao sivrceSi warmoqm

nili airebi. mag., martenis konverciis Rumlebis abazanidan da foladis 
duRilis dros gamoyofili airebi, romelTa SedgenilobaSi ZiriTadi kom
ponentia COO da CO2;

a. warmavali
saTbobis dawvis Sedegad da teqnologiuri procesebis ganviTare

biT RumelSi warmoSobili airebi, romlebic kvamlsavali arxebiT ganu
wyvetliv miemarTebian agregatis sakvamle milisaken da RumelSi saWiro 
gamwev hidravlikur reJims qmnis.

neitrino
neitronis italiuri kninobiTi forma. n. – eleqtrulad neitraluri 

elementaruli nawilaki, romelic xasiaTdeba Zlier mcire (SesaZlebelia 
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nulovani) masiT da nulovani magnituri momentiT da spiniT 1/2is tolia. 
n. monawileobs mxolod gravitaciuli da susti urTierTqmedebis pro
cesebSi. neitrinos antinawilaks uwodeben antineitrinos. eleqtronuli 
neitrino da antineitrino warmoiqmneba pozitronisa da eleqtronis, Sesa
bamisad, erTdroulad warmoqmnisas.

ganarCeven sami saxis n.: eleqtronul, mionur da taonur n. miuxeda
vad imisa, rom n. ar monawileobs arc Zlier, arc eleqtromagnitur urTi
erTqmedebaSi, mas aqvs Zlieri SeRwevadobis una ri – tyviaSi misi Tavisu
fali garbenis sigrZe; 1 mev energiis pirobebSi udris 1018ms (1 mev tolia 
1,602101019j).

neitroni

laTinuri warmoSobis sityvaa da niSnavs `arc is, arc sxva~s. n. – 
eleqtronulad neitraluri elementaruli nawilakia, romlis masa tolia 
(1,6749286 ± 0,000001)1027kg. n. Sedis yvela atomis birTvis SedgenilobaSi pro
tonebTan erTad. n. da protonebi xasiaTdeba spinebisa da masebis msgavse
biT da urTierTgardaiqmneba betadaSlis dros. amitom n. da protonebi ga
nixilaven, rogorc erTsa da imave nawilakis – nuklonis or mdgomareobas 
– eleqtrulad damuxtul da aradamuxtul mdgomareobas.

Tavisufal mdgomareobaSi n. aramdgradia, iSleba protonad, 
eleqtronad da antineitrinod naxevardaSlis periodiT, romelic Sead
gens 918±14 wms. iwvevs sxvadasxva saxis birTvul reaqcias _ mag., jaWvur 
reaqciebs.

iyeneben xelovnuri radiaqtiuri izotopebis misaRebad da neitrono
grafiaSi. n. antinawilakia antineitroni, romelic misgan gansxvavdeba mag
nituri momentis niSniT.

neitronografia

nivTierebebis struqturis Seswavlis meTodebis erToblioba, rome
lic neitronebis difraqciis movlenazea damyarebuli. n. avsebs rent
genostruqturuli analizis meTods da zogierT SemTxvevaSi meti efeq
turobiT gamoirCeva.

neitronuli radiografia

defeqtoskopia, romlis drosac xdeba sakontrolo nimuSis gamoWvirva 
neitronebis nakadiT da Siga defeqtebis dafiqsireba rentgenis firfitaze, 
romelzec gamosaxuleba, e. w. neitronuli radiograma, iqmneba γ-sxivebiT 
an ekranis fluorescenciiT. es ekrani mdebareobs kontrolirebad nakeTo
baSi gamavali neitronebis gzaze.

neodiumi (Nd)
n. lanTanoidebis ojaxis iSviaT miwaTa elementebis jgufis movercx

lisfro TeTri liTonia. civ wyalTan nela reagirebs, xolo cxel wyal
Tan _ swrafad. pirvelad auer fon velsbaxma q. venaSi (avstria) 1885 wels 
miiRo. saxeli uwodes berZnuli sityva Neos Didymos mixedviT, rac axal 
tyups niSnavs.

birTvuli izomerebis CaTvliT n. izotopebis ricxvia 24, xolo izo
topuri masebis diapazoni _ 133→154.
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neodiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

142Nd 141,907719 27,13 stabiluria  

143Nd 142,909810 12,18 stabiluria bmr

144Nd 143,910083 23,80 2,1·1015 weli

145Nd 144,912570 8,30 stabiluria bmr

146Nd 145,913113 17,19 stabiluria

147Nd 146,916097 0 10,99 dRe niSnuli

148Nd 147,916889 5,76 stabiluria

15°Nd 150,920889 5,64 stabiluria

n. atomuri nomeria 60, atomuri masa _ 144,24. elementi eqvsi stabi
luri (A=142, 143, 145, 146, 148 da 150) da ori radioaqtiuri (144Nd, 147Nd) izo
topisagan Sedgeba. cnobilia misi Svidi xelovnuri radioqtiuri izotopi 
138dan 151mde masuri ricxviT, romelTagan ori _ 147Nd (10,99dRe, β) da 149Nd 
(2sT, β) indikatorad gamoiyeneba, xolo 14°Nd da 141Nd izotopebs xanmokle 
sicocxliani izomerebi aqvs. 

n. eleqtronuli struqturaa: 4s2 4p6 4d1° 4f4 5s2 5p6 6s2.
K-, L- da M- garsebi Sevsebulia.
n. ramdenime SemTxvevis gamoklebiT (NdCl2 da NdI2 myari SenaerTebi) 

yovelTvis samvalentiania (n. qimiuri Tvisebebi analogiuria La da Prisa). 
n. mWidro SefuTviT heqsagonur (800 °C zeviT) kubur sistemebSi krist

aldeba. misi simkvrivea 7007 kg/m3, dnobis temperatura _ 1297 K, duRilis _ 
3341 K. ionis radiusia 0,995Å.

n. biologiur rols ar asrulebs, is naklebad toqsikuria, magram 
Tvalebis gaRizianebas iwvevs, adamianis organizmSi misi Semcveloba umniSv
neloa, zusti monacemebi ar arsebobs.

dedamiwis qerqSi n. Semcvelobaa 38·10-4 %, atlantis okeanis zedapi
rul fenebSi _ 1,8·10-10 %, siRrmul fenebSi _ 3,2·10-10 %, wynari okeanis ze
dapirul fenebSi _ 1,8·10-10 %, siRrmul fenebSi _ 4,8·10-10 %.

n. ZiriTadi mineralebi da wyaroebia: monaciti [(Ce,La...)PO4] da bast
neziti [(Ce,La...)(CO3)F]. n. wliuri msoflio warmoebaa 2900 t. msoflio 
maragi _ 107 t. 

n. iyeneben Senadnobebis, mudmivi magnitebis, minisa da minanqris Tana
medrove teqnologiebSi.

neoni (Ne)
berZnuli warmoSobis sityvaa, niSnavs axals. perioduli sistemis 

VIII jgufis qimiuri elementia, e. w. keTilSobili airebis jgufidan, misi 
atomuri nomeri 10ia, atomuri wona _ 20,179. neoni aRmoCenil iqna 1898 w. 
ingliseli mecnierebis u. ramzas da m. traversis mier.

n. warmoadgens ufero da usuno airs, misi simkvrive 0 °C temperatu
raze 0,900kg/m3 tolia, dnobis temperatura _ tdn= 248,6 °C, duRilis tempera
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turaa – tduR.= 245,9 °C, Semcveloba haerSi umniSvneloa. mopoveba xdeba Txe
vadi haeris dayofis Sedegad. Txevadi neoni gamoiyeneba dabali tempera
turebis misaRebad. aseve farTod gamoiyeneba e. w. dRis eleqtroganaTebis 
naTurebSi Semavseblad, sareklamo da sasignalo daniSnulebis ganaTebasa 
da televiziaSi.

neptuniumi (Np)
n. radioaqtiuri, vercxlismagvari liTonia, bunebaSi ar gvxvdeba, 

aqtiuria haeris, wylis orTqlisa da mJavebis moqmedebisas. tuteebTan nei
traluria. 

n. miiRes e. makmilanma da f. abelsonma q. berkliSi 1940 wels. saxeli 
planeta neptuns ukavSirdeba. Neptunus Zvelromauli miTologiis mixedviT 
zRvaTa RmerTs erqva. n. atomuri nomeria 93, atomuri masa _ 237,0482.

19341938 ww. uranis dayofis zogierT elements _ produqts, SecdomiT 
miiCnevdnen 93e elementis izotopebad, romelic am dros jer kidev ucnobi 
iyo. 1940 wels ki e. makmilanma da f. abelsonma SeZles eCvenebinaT, rom 
bunebrivi uranis neitronebiT dabombvisas 235U ganicdis dayofas, xolo 238U 
iWers ra neitrons, warmoqmnis 239Us, romelic β daSlis Sedegad 239Npad 
gardaiqmneba. es izotopi β gamomsxivebelia, romlis naxevrad daSlis pe
riodia 2,35 dRe. elements saxeli n. amitom SeurCies, rom mzis sistemaSi 
planeta uranis Semdeg planeta neptunia. amJamad cnobilia n. aTi izotopi 
A 231sa da 241s Soris, romelTagan sams aqvs izomerebi (236Np, 24°Np da 241Np).

birTvuli izomerebis CaTvliT n. izotopebis ricxvia 18.
n. umniSvnelovanesi izotopebia 235Np da 237Np, romelTagan pirveli 

iSleba α-nawilakebis gamocemiT, eleqtronebis watacebiT 410dRiani naxev
rad daSlis periodiTa da gansakuTrebiT meore 237Np α gamomsxivebeli 
2,14·106weli naxevrad daSlis periodiT. is miiReba swrafi neitronebiT 
uranis dasxivebiT: 238 237 β- 237

    U(n, 2n) U_ → Np . is meoTxe radioaqtiuri ojaxis 
(4n+1) pirveli wevria (ix.U), WeSmaritad 237Np daSlis dros keTdeba gadasv
lebis jaWvi n. ojaxis warmoqmniT:

  
237 α 233 β- 233 α 229 α 225 β- 225 α 221 α
    N →  Pa _ → U  → Th → Ra _ → Ac → Fr →

  
217 α 213 β- 213 
    At →  Bi _ → Po

    ↓
  

209 β- 209 β- 209 
    Ti _ →  Pb _ → Bi (stab.)

unda aRiniSnos, rom es ojaxi ar Seicavs izotop Rns da ara tyviis 
izotopiT, aramed bismuTis stabiluri izotopiT mTavrdeba.

izotopi 235Np miiReba aCqarebuli deitronebiT uranis dabombviT, 
neitronebis didi raodenobiT gamofrqvevisas warmoiqmneba msubuqi izo
topebi. ufro mZime izotopebi miiReba deitronebis moqmedebiT 238Uze. maT 
Sorisaa 236Np izotopis ori izomeri, erTerTi iSleba eleqtronebis wata
cebiT (22sT), xolo meore _ metastabiluri β-nawilakebis gamocemiT (5000 
welze meti naxevrad daSlis periodiT).

n. eleqtronuli struqtura Semdegia: 5s2 5p6 5d1° 5f4 6s2 6p6 6d1 7s2.
K-, L-, M- da N- garsebi Sevsebulia.
aseve SesaZlebelia 5f56s26p67s2 varianti. dasaSvebia, rom 5f-eleqtrone

bidan sami an oTxi sustad SekavSirebulia, rac ganapirobebs rogorc ura
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nis, ise neptunisTvis eqvs, xuT, oTx da samvalentianobas. uranis msgavsad 
neptuni or umaRles valentur mdgomareobaSi warmoqmnis NpO2

+ da NpO2
2+ 

neptunionebs (garda NpXn halogenebisa). 
n. yvelaze cnobili SenaerTebia: Jangeulebi _ NpO2 da Np3O8, NpO; 

fToridebi _ NpF3, NpF4 da NpF6; qloridebi _ NpCl3 da NpCl4; bromidebi _ 
NpBr3 da NpBr4; iodidi _ NpI3.

uranidebis sxva sami elementidan n. gamoyofa gaadvilebulia valen
turi formebis gansxvavebiT, rac sxvadasxva aRmdgenlisa da damJangavis 
moqmedebiT miiReba. magaliTad, SO2 aRadgens n. umaRles valentur for
mebs Np(VI), NP(V) _ Np4+-mde Pu da Am _ samvalentian mdgomareobamde, maSin, 
rodesac UO2

2+ ar aRdgeba.
garda amisa, sxvadasxva valentur formaSi daleqvis, eqstraqciis, 

kaTionur da fisebze ionur gacvlaSi am elementebis moqmedeba gansxvave
bulia.

n. eleqtrodadebiTi liTonia, romlis standartuli potencialia 
Np/Np3+ _ 1,83v. mas iReben bariumis orTqliT an tetrafToridis aRdgeniT 
1200 °Cze. n. sami alotropiuli modifikaciaa cnobili: αNp, orTorom
buli, gamoTvliTi simkvrive _ 20,45, gazomili _ 20250 kg/m3 (20 °Cze), rac 
mdgradia daaxloebiT 280 °Cmde; βNp, tetragonuri, romelic mdgradia 
daaxloebiT 570 °Cmde; γ-Np, kuburi moculobadacentrebuli, romelic 
mdgradia daaxloebiT 913 Kmde (640 °C).

cnobilia n. Senadnobebi aluminTan da beriliumTan. miRebulia hid
ridi, azidebi da karbidebi NpC da NpC2. 

pirveladi n. miwis qerqSi naklebad SesaZlebeli iyos, magram 237Np 
kvali amoCenilia uranis madnebSi, sadac is 238Uze neitronebis zemoqmnede
biT warmoiqmneba: 238U(n, 2n) 237U β-→237Np.

es reaqcia identuria 239NpTvisac, romelic warmoiqmneba 239Uis β da
Slis Sedegad.

237Np ramdenime kgobiT uranuli birTvuli sawvavidanaa miRebuli.

nefelini

berZnuli warmoSobis sityvaa, niSnavs Rrubels, minerali, romelic 
warmoadgens natriumisa da kaliumis aluminsilikats KNa3[AlSiO4]4. n. aqvs 
TeTri, molurjo, mwvane an wiTeli feri. misi sisale, mineralogiuri ska
lis mixedviT Seadgens 5,56s, simkvrive ~2600 kg/m3ia, amofrqveuli qane bis 
erTerTi mTavari mineralia. gamoiyeneba aluminis warmoebaSi. n. madans 
iyene ben, agreTve, foladsadnob procesSi sqeli fuZe widis gasaTxeleb
lad.

nefriti

momwvano feris minerali, rqatyuaras saxea (mkvrivi aqtinoliti), 
mxat v ruli mopirkeTebis qva mcire zomis nakeTobebisaTvis, iyeneben jer 
kidev uxsovari droidan sameurneo yoveldRiuri daniSnulebis nakeTo
bebis dasamzadeblad.

niadagi

dedamiwis qerqis zeda, fxvieri nawili, romelic Seqmnilia xmeleTis 
qanebis biosferos gardaqmnis Sedegad.
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niveliri
franguli warmoSobis sityva, niSnavs gaTanabrebas. n. warmoadgens 

geodeziur simaRlemzoms, romelic gamoiyeneba ama Tu im donis gasazo
mad da erTmaneTTan Sesadareblad, agreTve, horizontalur mimarTulebaTa 
gansazRvrisaTvis. n. aRWurvilia saTvalTvalo milakiT, romelic brunavs 
horizontalur sibrtyeSi. vizirebis xazi horizontalur mdgomareobaSi 
mohyavT mgrZnobiare donis ganmsazRvrelis an kompensatoris daxmarebiT. 
n. Sesrulebuli operacia – nivelireba warmoadgens inJinrul nagebobaTa 
proeqtirebisa da geodeziur samuSaoTa erTerT ZiriTad xelsawyos. rom
lis gvarobisa da gazomvebis meTodebis mixedviT ganasxvaveben adgilm
debareobis, geometrul, trigonometrul, barometrul da hidrostatikur 
nivelirebas. 

nikelbori 
nikelisa da boris Senadnobi (ligatura) miiReba aluminTermuli 

xerxiT (Rumelgare da RumelSi damuSavebiT). kazmi Sedgeba boris mJavas
gan (5255 % B2O3) gavarvarebuli boratis madniT (≤3 % SiO2), Al fxvnili, 
kirisa da NiO-sagan. dnobas awarmoeben magnezitiT amogebul eleqtrorka
lur RumelSi, eleqtrorkaliT boritis madnis, boris mJavis, aluminis 
fxvnilisa da nikelis KJangis nawilobrivi gadnobiT. Senadnobebis qimiuri 
Sed genilobaa: 11 %B; 9 %Al; 2 % Si; 0,01 %S, danarCeni Ni.

nikeli (Ni)
n. movercxlisfroTeTri, Wedadi, plastikuri liTonia, atomuri no

meria 28, wona _ 5869.
n. rogorc qimiuri elementi, pirvelad Svedma mecnierma kroonstetma 

1751 w. miiRo kufernikelis mineralidan, rac spilenZis `av suls~ niSnavs. 
mi nerals aseTi arasasiamovno saxeli daerqva imis gamo, rom Sua sauku
neebis saqsonieli memaRaroelebi xSirad poulobdnen wiTel minerals, 
romelic spilenZis madani egonaT. 

am periodis metalurgTaA mravali cda aRniSnuli mineralidan spilen
Zis miRebis Taobaze iseve uSedegod mTavrdeboda, rogorc alqimikosebisa 
_ cxovelebis Sardidan `filosofiuri qvis~ daxmarebiT oqro mieRoT. es 
unayofo, uSedego mcdeloba erTerTma saqsonielma `mTebis av suls~ mia
wera, romelic Cajda wiTel mineralSi _ `eSmakis qvaSi~ da ambobda: erTi 
grami spilenZis miRebis saSualebasac ar iZlevao. aqedan gamomdinare, Sua 
saukuneebis mecnierebma wiTel minerals saxelad spilenZis `avi suli~ 
(spilenZis nike) anu nikeli Searqves.

a. kroonsteti Rrmad iyo darwmunebuli imaSi, rom cdebis Sedegad 
spilenZi ki ara, axali qimiuri elementi miiRo da mas nikeli daarqva.

qimikosebi mecniers ar eTanxmebodnen, rom n. calke elementi iyo, 
radgan mas elementebis narevad Tvlidnen. mxolod a. kroonstetis gar
dacvalebis Semdeg, 1775 wels, misma Tanamemamule t. bergmanma, damajereb
lad daamtkica, rom n. ara elementebis narevi, aramed damoukidebeli 
liTonia. dava isev grZeldeboda 1804 wlamde, sanam germanelma qimikosma 
i. rix terma ar miiRo wminda nikeli, romelsac Tavdapirvelad mxolod 
oqromWedlobaSi iyenebdnen. 

birTvuli izomerebis CaTvliT n. izotopebis ricxvia 14, izotopuri 
masaTa diapazoni _ 53→67.
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nikelis ZiriTadi izotopebi 

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis
periodi

gamoyeneba

58Ni 57,935346 68,27 stabiluria  

59Ni 58,934349 0 7,6·104 weli

6°Ni 59,930788 26,10 stabiluria

6°Ni 60,931058 1,13 stabiluria bmr

62Ni 61,928346 3,59 stabiluria

63Ni 62,929669 0 100 weli niSnuli

64Ni 63,927968 0,91 stabiluria

nikelis umniSvnelovanesi izotopebi 
izotopebidan umniSvnelovanesia 57Ni (37sT, em, β+), 63Ni (100weli, 0,067Mev, β) 

da 65Ni (2,56sT, γ, β), romelTaganac pirveli aCqarebuli protonebiT kobal
tis dasxivebiT miiReba, 63Ni da 65Ni (romelic aqtivaciur analizSi gamoiyene
ba) miiReba (n, γ) reaqciis Sedegad didxans moqmed 59Ni izotopTan erTad. 
63N-s niSnuli atomebis saxiT iyeneben, magram naxevrad daSlis didi perio
dis gamo, misi kuTri aqtiuroba dabalia, Tumca misi gazrda SesaZlebelia 
organul kompleqsebTan scilardCalmersis efeqtis xarjze.

63N izotopi SeiZleba miRebul iqnes 63Cu (n, p) reaqciiT. misi zRvruli 
dasaSvebi norma wyalSi Seadgens 0,3 mkkiuri/ml, haerSi _ 2·105 mkkiuri/sm3, 
xolo adamianisaTvis 2 mkkiuria.

n. elementTa sistemis VIII jgufis bolo triadis mesame elementia. 
misi eleqtronuli struqturaa:

1s2 2s2 2p6 3s2 3p6 3d8 4s2

sami da oTxvalentiani nikelis SenaerTebi
n. Cveulebriv mdgomareobaSi orvalentiania, magram cnobilia misi 0, 

1, 3 da 4valentianobis Sesabamisi SenaerTebi. n. 45 °Cdan 70 °Cmde tempera
turul intervalSi reaqciaSi Sedis naxSirJangTan da warmoqmnis uaRresad 
toqsikur diamagnitur uferul siTxes _ tetrakarbonils Ni°(CO)4, rome
lic ixsneba organul gamxsnelebSi. is 180 °Cze srulad iSleba, rasac 
gan sakuTrebuli sisufTavis n. misaRebad iyeneben.

N(II) SenaerTebi Cr(II)is SenaerTebis msgavsia, magram SedarebiT nak
lebad fuZovania da ufro metad hidrolizdebian. Ni2+ ionebi (0,78Ǻ) radiu
siT arseboben heqsahidratebis saxiT da mwvane siTxeebs warmoqmnis. 

nikelis marilebi
n. marilebis umravlesobas amiakis aminis kompleqsebis warmoqmna Se

uZlia. analogiuri SenaerTebi warmoiqmneba sxva fuZeebTan (anilini, pi
ridini, qinolini da sxv.) urTierTqmedebiT. cnobilia n. mravali sxva 
koordinaciuli kompleqsi cianidebTan, rodanidebTan, mJaunmJavasTan da 
sxv. agreTve oqsimebTan, romelTagan yvelaze cnobilia dimeTilglioqsi
maturi kompleqsi, romelsac n. gansazRvrisaTvis iyeneben. Ni2+ magniumis 
jgufis elemetebis msgavs SenaerTebs warmoqmnis. n. sulfidi, Jangeuli 
oqsaliti da cianidi wyalSi yvelaze uxsnadi SenaerTebia. eleqtrod Ni/
Ni2+ potenciali 0,24 v tolia.
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nikelis liTonuri Tvisebebis daxasiaTeba
n. sali, Wedadi, sakmaod drekadi liTonia, romelic waxnagdacentre

bul kubur sistemaSi kristaldeba. is feromagnituria 385 °Cze. n. dnobis 
temperaturaa 1726 K (1453 °C), xolo duRilisa _ 3005 K (2732 °C). n. simkvrivea 
8902kg/m3, Tbogamtaroba _ 90,7 vt/m.K. wrfivi gafarToebis temperaturuli 
koeficientia 13,3·10-6 K-1. liTonis atomis radiusia 1,244Ǻ. 

n. wvrilad danawevrebul molekulur mdgomareobaSi SeuZlia absorb
cia gaukeTos wyalbadis did raodenobas, atomur wyalbadad gardaqmniT. 
amitom n. hidrirebis dros kargi katalizatoria. nikelis firfitaze gaxu
rebul mdgomareobaSi difundirebas wyalbadi ganicdis. am Tvisebas pro
tonebis an deitronebis ionur damaCqarebelSi airis nakadis kontroli
saTvis iyeneben. n. Zlier sustad moqmedebs mJavebTan. azotmJava masze dam
cveli afskis warmoqmniT moqmedebs pasivatorad.

nikelis gamoyeneba mrewvelobaSi
mrewvelobaSi n. gamoyenebis gazrdaze didi zegavlena moaxdina me19 

saukunis 60ian wlebSi misma sabadoebis aRmoCenam axali kaledoniis kun
Zulebze da kanadaSi. me19 saukunis damlevisaTvis inglisisa da safrange
Tis floti aRWurvili iyo nikelSemcveli javSniT. am periodidan iwyeba 
n. nakeTobebis farTo gamoyeneba. amJamad mrewvelobaSi n. 3000ze meti Sen
adnobi da foladis marka gamoiyeneba.

n. iReben sulfiduri madnebis gamowviT, naxSirJangis (CO) aRdgeniTa 
da eleqtroliziT gasufTavebiT. 

36 % n. Semcvelobis foladi, e. w. invari, gafarToebis nulovani koe
ficientiT xasiaTdeba. maRali eleqtrowinaRobis mqone Senadnobebi _ kon
stantani, manganini, niqromi Termowyvilebis dasamzadeblad da eleqtro
RumlebSi gamaxurebel elementebad gamoiyeneba 68 %Ni, 30 %Cu da 2 %Fe 
Senadnobi. n. Senadnobi e. w. monelliToni maRali qimiuri mdgradobiT 
gamoirCeva. mas samarTlianad uwodes cnobili gamomgoneblis saerTaSor
iso kompaniis prezidentis ambrosmonelis saxeli, romelmac pirvelma 
wamoWra nikelspilenZis Senadnobis gamodnobis idea da praqtikuladac 
ganaxorciela. am Senadnobs axasiaTebs aramarto maRali qimiuri mdgra
doba, aramed maRali simtkice, plastikuroba da ekonomiuroba. am Senad
nobma am Tvisebebis gamo sul male daimkvidra adgili qimiur manqanaT
mSeneblobaSi, gemTmSeneb lobaSi, eleqtroteqnikaSi, navTobmrewvelobaSi, 
samedicino da mraval sxva dargSi.

bolo wlebSi saaviacio da kosmosuri teqnikis ganviTarebaSi did 
rols asrulebs mxurvalmtkice nikeliani foladebi, romlebic saimedoa 
1000 °C-is pirobebSi. farTo gamoyeneba pova Senadnobma qromvangalma, rom
lis safuZvelia nikeli qromTan, vanadiumTan da galiumTan. am Senadnobis 
ZiriTadi upiratesoba isaa, rom 60dan +200 °Cmde temperaturis pirobebSi 
am Senadnobis uwvrilesi mavTulis eleqtrowinaRoba praqtikulad ucvle
lia. man adgili daimkvidra sxvadasxva mowyobilobebsa da xelsawyoTmSe
neblobaSi.

nikelis Senadnebis gansakuTrebuli unari
gansakuTrebiT aRsaniSnavia Senadnobi titanTan _ nitinoli, romel

mac gamoavlina damaxsovrebis unari. am Senadnobis spirali gaaxures 150°
iT, gaacives oTaxis temperaturamde da rodesac es gasworebuli mavTuli 
kvlav gaaxures 95 °Cmde, moxda saswauli _ is kvlav spiralad gardaiqmna, 
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aRidgina Tavisi sawyisi forma. eqsperimenti gaimeores da mavTulma kvlav 
gamoamJRavna damaxsovrebis unari, aRidgina Tavisi saxelwodebis, nitino
lis forma. am Senadnobis mexsierebas iyeneben mraval mowyobilobaSi, 
teqnikis nebismier dargSi, rodesac saWiroa temperaturis zemoqmedebiT 
sawyisi konfiguraciis miReba. amJamad mecnierma metalurgebma nitinolis 
msgavsi mtkice mexsierebiT araerTi kompoziciuri masala SeimuSaves da 
warmoebaSi danerges.

n. erTerTi farTod aRiarebuli da gavrcelebuli Tvisebaa sxva, 
daJangvisadmi susti winaaRmdegobis liTonebi imedianad daicvas, maT So
ris rkina da foladi, amasTanave mianiWos maT sasiamovno Sexeduleba da 
mimzidveloba. rkinisa da foladis mravali dasaxelebis sayofacxovrebo 
nakeTobebis zedapiris mopirkeTeba da eleqtrolitikuri meTodiT n. Txe
li brWyviala feriT dafarva, milionobiT tona liTonis ekonomias iZleva.

n. rkinasa da kobaltTan erTad elementebis periodul sistemaSi e. w. 
triadas warmoqmnis. sayuradReboa is faqti, rom Cveulebriv pirobebSi es 
elementebi iSviaT miwaTa element gadoliniumTan feromagnituri Tvise
bebis jgufs qmnis. elementebis es ojaxi garkveul siZneles uqmnis meta
lurgebs. kobaltis gancalkeveba nikelisa an maTi mezobeli spilenZisa
gan, urTulesi teqnologiuri, mravalstadiuri procesia. swored amitom 
nikeli erTerTi Zvirfasi deficituri samrewvelo liTonia.

nikelis gavrceleba dedamiwis qerqSi da misi Semcveloba cocxal 
organizmebSi

n. biologiuri roli mniSvnelovania sicocxlis zogierTi formi
saTvis. is kancerogenuria, aris stimulatori, misi karbonili ki Zlier 
momwamvlelia. adamianis organizmSi n. Semcvelobaa: kunTovan qsovilSi 
_ (1÷2)·10-4 %, Zvlovan qsovilSi _ <0,7·10-4 %, sisxlSi _ 0,010,05 mg/l. yo
veldRiurad sakvebTan erTad adamiani iRebs 0,3-0,5 mgs. toqsikuri doza 
(virTagvebisTvis) _ 50mg, letaluri dozis Sesaxeb monacemebi ar arsebobs. 
Semcveloba saSualo wonis (70kg) adamianis organizmSi _ 1 mg. n. gavrce
leba miwis qerqSi Seadgens 80·10-4 %-s, zRvis wyalSi: atlantis okeanis 
ze dapirul fenebSi _ 1 · 10-8 %; siRrmul fenebSi _ 4 · 10-8 %; wynari okeanis 
ze dapirul fenebSi _ 1 · 10-8 %; siRrmul fenebSi _ 5,7 · 108 %.

varaudoben, rom dedamiwis birTvi Sedgeba rkinisa da nikelis narevisagan.
n. ZiriTadi mineralebi da wyaroebia: garnieriti [(Ni,Mg)6S4O10(OH)2], 

penlanditi [(Ni,Fe)9S8]. 
n. msoflio warmoebaa 510000t/w, maragi Seadgens 70 · 106t.

nikelireba
warmoadgens liTonnakeTobaTa zedapiris dafarvas n. feniT (1mkmdan 40

50 mkmmde sisqis). nikelireba xorcieldeba eleqtroqimiuri an Termodifuziu
ri meTodiT. nikelirebisaTvis nakeTobas galvanuri daleqviT, Cveulebriv, 
winaswar faraven spilenZiT, romelic ufro naklebad foriania. n. mimarTaven 
antikoroziulobisa da dekoratiulobis miRebis mizniT. n. qimiuri gziT 
miReba iTvaliswinebs n. aRdgenas misi marilebidan natriumis hiposfatiT.

nikelis Senadnobebi 
n. Senadnobi rkinasTan, spilenZTan, manganumTan, molibdenTan, kobal

tTan, volframsa da sxv. elementebTan, gamoirCeva maRali antikoroziulo
biT, cveTamedegobiT, mxurvalmedegobiT, mxurvalsimtkiciT da sxv. gaum
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jobesebuli fizikurmeqanikuri TvisebebiT (ix. alumeli, nimoniki, niqromi, 
permaloi, qromeli da mxurvalmtkice Senadnobebi).

nikelkobaltis madnidan kobaltis gamoyofa
liTonis, Sesaxeb gamokvleva jer kidev 1781 wels gamoaqveyna frangma 

qimikosma pier Jozef makerma. man sabolood daarwmuna msoflio imaSi, rom 
kobalti calke qimiuri elementia. amave periodSi aRmoCenili iqna kob
altis uaxloesi qimiuri naTesavi _ nikeli. bunebaSi es ori liToni Sen
aerTebis saxiT yovelTvis gverdigverd imyofeboda. amitom maTi gancalk
evebis problema male wamoiWra, rac didi Zalisxmevisa da Sromis Sedegad 
veterinarma Sarl askinma gadawyvita. man nikelkobaltis Semcvel madanze 
qlorovani kiris zemoqmedebiT kobalti oqsidis saxiT gamoyo, daleqa Wur
Wlis fskerze, xolo nikeli darCa xsnarSi, vinaidan misi gamo yofisaTvis 
qlorovani kiris koncentracia arasakmarisi aRmoCnda. amrigad, kobalti 
aRmoCenil iqna sufTa saxiT. miuxedavad am meTodis sirTulisa, kobaltis 
miReba Tanamedrove pirobebSic amave meTodiT xdeba. am periodidan iwyeba 
kobaltis farTo gamoyeneba metalurgiasa da mrewvelobis mraval dargSi. 
Tanamedrove kosmosuri teqnologie bis warmodgena SeuZlebelia kobaltis 
Semcveli zemagnituri da zesali Senadnobebis gareSe. farTod gavrcel
da kobaltplatinis Senadnobebis gamoyeneba, radiaqtiur kobalts iyeneben 
brZmedsa da sxva metalurgiul RumlebSi sakazme masalebisa da Txevadi 
liTonis doneebis gasazomad, milebis SenaduRi sisqis, maRali wnevis orTq
lis qvabebis, gemebis korpusebis SeduRebis nakerebis sakontrolod da sxv. 

nikoli
islandiuri Spatisgan damzadebuli sinaTlis polarizaciisaTvis 

saWiro prizma.

nikoloz qaSakaSvilis iniciativiT daarsebuli metalurgiuli 
fakulteti

umaRlesi ganaTlebis metalurgi inJinrebis pirveli Taobis momzade
ba daiwyo Tbilisis saxelmwifo universitetSi ivane javaxiSvilis da 
giorgi nikolaZis iniciativiT Seqmnil politeqnikur fakultetze 1922 
wels. nikoloz qaSakaSvilis iniciativiT momzadebuli kandidat Carkvi
anis xelmoweriT, i. b. stalinisTvis 1943 wels gagzavnili werilis safuZ
velze. mogvianebiT metalurgiis specialobis jgufebis momzadeba jer 
qimiis fakultetze daiwyo, fakultetis dekanad konstantine ivanovis 
muSaobis dros. gayofis Semdeg fakultetis dekanebi iyvnen profesorebi: 
aleqsandre xviCia, leonid oklei, eTer giorgiZe, jemal lomsaZe, mamuka 
mindeli, guram qaSakaSvili. 2003 wels kvlav gaerTiandnen metalurgebi da 
qimikosebi erT fakultetad da qimiuri teqnologiebis da metalurgiuli 
fakultetis dekanad dainiSna teqnikis mecnierebaTa doqtori, profesori 
nugzar wereTeli. amJamad metalurgiisa da qimikosis specialobis bakalav
rebis, magistrebis, doqtorebis momzadeba xorcieldeba metalurgiuli 
qarxnis xelmZRvanelebis (n. qaSakaSvilis da g. qaSakaSvilis) iniciativiT 
aSenebul meore da meaTe korpusebSi.

nikrosilali
nikelis qromis da siliciumis Semcveli legirebuli foladi, rome

lic gamoiyeneba traqtorebis, avtomobilebis da sxva Zravebis sarqvlebis 
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dasamzadeblad. maTi ZiriTadi Tvisebebi koroziamedegoba da mxuraval
medegobaa. mag., X13H7C2 markis foladis daJangvis dawyebis temperatura 
udris 1000 °C.

nikrosili
Senadnobi TermowyvilisaTvis Ni-is fuZeze, Seicavs 44,2 %Cr da 1,4 % Si. 

dadebiTi Termoeleqtrodi Termowyvilis sxva meore SenadnobTan – silin
Tan kontaqtSi, romelTanac wyvilSi gamoiyeneba t≤1300 °C pirobebSi samu
Saod gamoiyeneba (ix. nisili).

nilsboriumi (Ns)
saxelwodeba dakavSirebulia cnobili danieli fizikosis n. boris 

(18851962 w.) saxelTan. n. – perioduli sistemis radiaqtiuri elementi, 105 
atomuri nomriT, miRebul iqna 1970 wels mires q. dubnis (rf) birTvuli 
kvlevebis gaerTianebul institutSi.

nimoniki
mxurvalmtkice Senadnobebis jgufis saerTo dasaxeleba nikelis 

fuZeze, romelic pirvelad SeimuSava inglisurma firmam `Mond Nickel Comp~ 
19411942 ww.

n. warmoadgens nikelis Senadnobs qromTan, titanTan, aluminTan, ko ba
ltisa da sxv. elementebTan. gamoiyeneba airis turbinebis, raketebis da sxv. 
mxurvalmtkice did brunvaTa ricxviTi detalis dasamzadeblad, romelTa 
eqsploatacia gaTvaliswinebulia 1000 °C-mde temperaturis pirobebSi.

nimonikis Sedgenilobaa: 1021 %Cr, 0,24 %Ti, 0,5-6 %Al, 22 % Co; 6 % Mo.

nimuSi
mocemuli masalisgan damzadebuli gansazRvruli formisa da zome

bis nakeToba, romelic am masalis Tvisebebis dasadgenad gamoicdeba sxva
dasxva meTodiT. Tujis, foladis da sxva Senadnobebis da liTonebis 
fizikurqimiuri da meqanikuri Tvisebebis mixedviT ganarCeven n. mraval 
saxeobas, rogoricaa: gaWimvaze gamosacdeli n., dartymiTi siblantis dasa
dgeni n., mikrostruqturis Sesaswavli n. da sxv.

ninowmindis (bogdanovka) dmanisis raionebSi moxdari miwisZvriT 
dazaralebulTa daxmareba

1988 wels ninowmindis (bogdanovka), dmanisis raionebSi moxda da
mangreveli miwisZvra. Eepicentri ninowmindis raioni iyo. dazaralebuli 
ojaxebis dasaxmareblad rusTavis metalurgiul qarxanaSi daitvirTa 5 
manqana sxvadasxva diametris armaturiT, 3 manqana _ mcire diametris mile
biT, 3 manqana _ xetyiT, 2 manqana _ cementiT, 1 manqana _ SiferiT da sxvada
sxva lursmnebiT. Aam avtokolonas g. qaSakaSvili gauZRva ninowmindis 
(bog danovkis) raionisaken da kolona gaaCera raikomis Senobis win. rai
komis pirveli mdivnis v. durgarianis kabinetSi Stabis sxdomas atarebda 
SveulmfreniT Casuli Cveni qveynis pirveli xelmZRvaneli jumber patiaS
vili, romelsac eswreboda saqarTvelos yvela ministri da samSeneblo
samontaJo organizacia. 

rusTavis metalurgiuli qarxnis koleqtivis da misi direqtoris am 
operatiulmaterialur daxmarebas maRali Sefaseba misca Cveni qveynis da 
adgilobrivma xelmZRvanelobam Stabis monawileebTan erTad. am materia
luri daxmarebis Semdeg metalurgiuli qarxnis kvebis obieqtebi ufondod 
iRebda bogdanovkidan (ninowminda) umaRlesi xarisxis yvelsa da xorcs.
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niobiumi (Nb)
n. brWyviala movercxlisfro rbili liTonia, romelic oqsiduri 

afskis meSveobiT JangbadTan da tuteebTan mdgradia, cxel mJavebTan rea
girebs. n. atomuri nomeria 41, atomuri masa _ 92,9064. n.C. hetCetma 1801 wels 
inglisSi amerikidan Camotanil mineralSi aRmoaCina da amerikis pativsace
mad kolumbiumi uwoda.

erTi wlis Semdeg Svedma mecnierma g. ekebergma skandinaviaSi napovn 
zogierT mineralSi aRmoaCina axali elementi, romelsac ZvelberZnuli mi
Tologiuri qalRmerTis qaliSvilis Niobes pativsacemad tantali uwoda. 
miTologiidan cnobili iyo tantalis tanjva da es mianiSnebda swored 
im tanjul Sromaze, rasac mecnierebi mJavebSi axali elementis gaxsnis 
siZnelesTan dakavSirebiT eweodnen. tantalisa da kolumbiumis Tvisebebi 
sruliad identuri aRmoCnda da mravalma mecnierma da maT Soris i. ber
celiusmac CaTvala, rom saqme hqondaT ara or sxvadasxva, aramed erT 
elementTan _ tantalTan. SemdegSi berceliusi aseTi daskvnis sisworeSi 
daeWvda. magram verc man da verc misma mowafem germanelma qimikosma g. 
rozem ver daamtkica is, rom minerali kolumbiti Seicavda or sxvadasxva 
elements _ tantalsa da kolumbiums, romelsac g. rozem axali saxeli _ 
niobiumi _ tantalis qaliSvilis _ ZvelberZnul miTologiaSi glovisa 
da tanjvawamebis qalRmerT niobas saxeli uwoda. amerikasa da inglisSi 
didxans iyo SenarCunebuli am elementis Zveli saxelwodeba kolumbiumi 
da mxolod 1950 wlidan sufTa da gamoyenebiTi qimiis saerTaSoriso kav
Siris gadawyvetilebiT winadadeba mieca msoflios yvela qimikoss, am ele
mentisTvis niobiumi ewodinebinaT.

birTvuli izomerebis CaTvliT n. izotopebis ricxvia 31, izotopuri 
masebis diapazoni _ 86→103.

niobiumis ZiriTadi izotopebi

 nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

93Nb 92,906377 100,0 stabiluria bmr 

94Nb 93,907280 0 2,4·104 weli

radiaqtiuri izotopebi 
cnobilia misi cameti radioaqtiuri izotopi da mravali izomeri. 

maT Soris 93mNb, 90 masis mqone izotops aqvs sami izomeri. izotopebis masa 
icvleba 88dan 101mde. 95 da 97dan 102mde izotopebi dayofis produqtebia. 
95Zris dasxivebiT reaqtorSi warmoiqmneba 95Nb(35 dRe, β, γ). n. dasxivebiT (n, γ) 
reaqciis mixedviT warmoiqmneba izomerebi 94mNb (6,6wT. γ), romelic gamoiye
neba aqtivaciur analizSi da 94Nb(2,4·104weli, β, γ). izotopi 95Nb aRmoCe
nilia birTvuli afeTqebebis Sedegad warmoqmnil radioaqtiur naleqebSi. 
haerSi n. zRvruli dasaSvebi dozaa 8·10-11mkkiuri/sm3, wyalSi _ 9·10-8mkkiuri/ml, 
xolo adamianisaTvis _ 19 mkkiuri.

n. moTavsebulia perioduli sistemis damatebiT jgufSi da aqvs Sem
degi eleqtronuli struqtura: 4s2 4p6 4d4 5s1.

L- da M- garsebi Sevsebulia.

15valentiani niobiumis naerTebi
n. Cveulebrivad xuTvalentiania, magram arsebobs misi SenaerTebi, 

romlebic Seesabamebian 1dan 5mde valentobas.
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Nb2O5 tuteebSi xsnadi SenaerTia sxvadasxva tipis meTa, orTo, 
heqsaniobatebis warmoqmniT. Nb(V) marilebi hidrolizisadmi midrekilebiT 
gamoirCeva. cnobilia agreTve myari kompleqsebi, gansakuTrebiT fTornio
batebi. Nb(V)-is aRdgenisas jer miiReba Nb(IV), xolo Semdeg Nb(III). moc
ulobadacentrebul sistemaSi n. kristaldeba. misi dnobis temperatu
raa 2741 K (2468 °C), xolo duRilisa _ 5015K (4742 °C). simkvrivea 8570kg/m3, 
Tbogamtaroba _ 53,7vt/m.K, wrfivi gafarToebis koeficienti _ 7,07·10-6  K-1.

n. gvxvdeba tantalTan erTad mis yvela saxeobis madanSi. maTi gancal
kevebisTvis rTuli samrewvelo procesebis Catarebaa saWiro, rac wyal Si 
am elementebis xsnadobis sxvadasxvaobazea damyarebuli. tantalis komp
leqsuri fToridi wyalSi uxsnadia, n. analogiuri SenaerTi ki kargad ixs
neba H2OSi. es meTodi warmoebaSi Sveicarielma qimikosma mariniakma jer 
kidev 1866 wels danerga da SedarebiT srulyofili saxiT bolo dromde 
gamoiyeneboda. amJamad es meTodi iseTi ufro efeqturi xerxebiTaa Secv
lili, rogoricaa SerCeviTi eqstraqcia, ionuri gacvla da halogenebis 
reqtifikacia. liTonis miReba gamdnar mdgomareobaSi eleqtroliziT di
sociaciis gziT, halogenebis an Jangeulebis aRdgeniT xdeba. 

liTonuri niobiumis miReba da gamoyeneba
frangma qimikosma anri muaspanma sufTa niobiumi n. oqsidis naxSirba

diT aRdgeniT me19 saukunis bolos eleqtroTermul RumelSi miiRo.
amJamad liTonuri n. warmoeba mravalsafexuriani rTuli procesia. 

pirvel rigSi amdidreben n. madans da miRebul koncentrats Seadnoben 
sxvadasxva mdnobTan (mwvave kaliumTan, hidrosulfatTan an sodasTan). 
Semdeg awarmoeben gamotutvas, ris Sedegad n. da tantalis hidrooqsidis 
uxsnadi naleqi gamoiyofa. Semdeg n. da tantals ganacalkeveben da n. mii
Reba oqsidis an qloridis saxiT maRal temperaturaze. am SenaerTebis 
aRd geniT iReben fxvnilovan n., romelsac maRali wnevis zemoqmedebiT 
miscemen kvadratul an marTkuTxa formas. am namzadebs Seacxoben vakuumSi 
ramdenime etapad. saboloo safexurze temperatura aRwevs 2350 °C-s. Semdeg 
n. gadaaqvT rkalur vakuumur RumelSi, sadac mTavrdeba n. liTonad gar
daqmnis cikli. dnobis teqnologia gamoricxavs n. gamodnobis Sualedur 
ope raciebs _ dawnexasa da Secxobas. am meTodiT muSaobis dros n. fxv
nilze mimarTven eleqtronebis Zlier nakads. fxvnili, iwyebs ra gadnobas, 
liTonis wveTebi ecema zodze, romelic fxvnilis gadnobis kvalobaze 
izr deba da is samuSao kameridan gamoaqvT. n. miRebis sawyis etapze mas miiC
nevdnen kalis mavne minarevad da misi warmoebis dros n. didi raodenoba 
gahqondaT sayarze. SemdgomSi, rodesac n. jerovnad Seafases, es sayarebi 
gaxda n. miRebis iafi da xelmisawvdomi sabadoebi. 

foladebSi niobiumis malegirebeli Tvisebebi
malegirebeli elementis rolSi n. pirveli cdebi miekuTvne

ba me20 saukunis ocian wlebs. 1925 wels aSSSi Catarda gamokvlevebi 
eleqtroswrafmWrel foladebSi n. volframis Sesacvlelad. es cdebi 
uSedegod damTavrda, magram maT didi mniSvneloba hqondaT, n. moxvda 
metalurgebis yuradRebis centrSi. misma damatebam qromovan foladebSi 
gaaumjobesa liTonis plastikuroba da gazarda koroziamedegoba. uJan
gav foladebSi 1 %mde n. Setanam gamoricxa marcvlebis sazRvarze qromis 
karbidebis gamoyofa. amis Sedegad kristalebSorisi korozia Tavidan iqna 
acilebuli. n. damateba konstruqciul foladebSi mniSvnelovnad zrdis 
dartymiT siblantes, uaryofiTi temperaturis pirobebSi sagrZnoblad aum
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jobesebs SeduRebadobas. gansakuTrebiT Zneldnobadi liTonebis (Nb, Mo da 
sxv.) SeduRebisas vakuumSi miiReba brwyinvale Sedegebi. aseTive Sedegebs 
iZleva zemxurvalmedegi n. Senadnobi cirkoniumTan. volframis damateba 
niobiumTan zrdis mis Tbomedegobas, xolo spilenZisa _ mis eleqtro
gamtarobas. 100 °C temperaturaze tantalTan n. Senadnobi uZlebs gogird 
da marilmJavebis zemoqmedebas.

niobiumis gamoyeneba reaqtiuli Zravebisa da atomuri reaqtorebis 
warmoebaSi

reaqtiul ZravebSi n. eleqtroturbinebis niCbebis Seucvleli kompo
nentia. misi Semcveli Senadnobebidan zebgeriTi siCqaris TviTmfrinavebis, 
raketebis, kosmosuri xomaldebisa da dedamiwis Tanamgzavrebis mraval de
tals amzadeben. n. SenaerTi kalasTan 255 °Cze gamoirCeva zegamtarobiT, rac 
100 aTasobiT ersteds Seadgens, dedamiwis magnituri velis daZabuloba ki 
ramdenime ersteds udris. 1974 wels n. Senadnobma germaniumTan, n. kalasTan 
Senadnobis zegamtarobis rekordi moxsna. am Senadnobis daxma rebiT Sesa
Zlebeli gaxda milionamde amperis simZlavris denis gadacema 250 °Cze.

n. atomur reaqtorebSi cirkoniumTan erTad gamoiyeneba, romlis 
msgavsadac aqvs neitronuli gamWvirvaleoba, e. i. unari gaataros neitron
ebi. amasTan erTad n. dnobis maRali temperaturiT, gansakuTrebuli meqani
kuri TvisebebiT, mniSvnelovani mxurvalmedegobiT, maRali qimiuri mdgra
dobiT gamoirCeva. garda amisa, n. ar urTierTqmedebs gamdnar tutovan 
liToneb Tan da Zlieri airSTamnTqmelia. 1 gr n. SeiZleba gaixsnas 1sm3 
wyalbadi. maRali vakuumis naTurebSi 10 aTas saaTamde maTi mdgradobis 
gazrdis mizniT, es Tvisebaa gamoyenebuli. n. aSSSi monetebis damzadebi
sTvis iyeneben. misi Rirebuleba Tanamedrove etapze vercxlis tolfasia.

1930 wlisaTvis n. saerTo msoflio maragi sxvadasxva nakeTobis saxiT 
Seadgenda 10 kgs. amJamad misi wliuri msoflio warmoeba 20000 tonas aRwevs.

n. gavrceleba miwis qerqSi Seadgens: 20·10-4 %, zRvis wyalSi _ 9·10-11 %. 
adamianis organizmSi n. Semcvelobaa: kunTovan qsovilSi _ 0,14·10-4 %, Zvlo
van qsovilSi _ <0,07·104 %, sisxlSi _ 0,005 mg/l. yoveldRiurad sakvebTan 
erTad adamiani iRebs 0,020,6 mg.

n. ZiriTadi mineralebi da wyaroebia: kolumbiti [(Fe, Mn)Nb2O6], rome
lic Tanmdev produqtad miiReba kalis amoRebis dros.

msoflio bazarze n. ZiriTadi mimwodebelia Nnigeria, sadac kolumbi
tis ZiriTadi sabadoebia.

nipeli
liTonis mokle SemaerTebeli xrax

niani milaki. gamo iyeneba milyelis raime 
milgayvani lobasTan SesaerTeblad zed 
wamoc muli qanCis saSualebiT. n. ewodeba 
velosipedis forsoSi (borblis) Re ros 
(manas) dasamagrebel detals Si ga xraxniT. 
farTod gamoiyeneba manqanaTmSeneblobaSi, 
avtomobilmSeneblobaSi, sayofacxovrebo 
komunalur meurneobaSi.

niJara
1. sxvadasxva formisa da zomis sicariele liTonis zodSi, sxmulSi, 

sayalibe miwaSi da maT zedapirze. Cajdomis n. zodis Tavur nawilSi, 

saburRi milis
misaduRebeli saketis nipeli
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gamowveulia liTonis Txevadi mdgomareobidan myar mdgomareobaSi gadas
vliT. Nn.Mmoculoba Vn = VTx – Vmy.

2. naglinis zedapiris defeqti, ganlagebuli glinvis gaswvriv an 
ganivi mimarTulebiT, romlis gamomwvevi mizezia liTonis ganJangvis ara
sakmarisi done.

nirezisti

aramagnituri Tuji, Seicavs 1420 % nikels, 8 %mde spilenZs, 3,5 %mde 
qroms da xasiaTdeba austenturi struqturiT.

nisili

Senadnobi Termowyvili nikelis fuZeze, romelic Seicavs ~44,4 % Si; 
0,1 % Mg, romlis daniSnulebaa Termowyvilis sxva SenadnobTan, mag., nik
rosilTan uaryofiTi Termoeleqtrodad gamoyeneba.

nitraloi

dasaazotebeli foladi, pirobiTi saxelwodeba. azotiT legirebuli 
konstruqciuli foladebis elementebis Al, Cr, Mo SemcvelobiT, romlebic 
eqvemdebarebian daazotebas. yvelaze gavrcelebul dasaazotebel folads 
warmoadgens foladi 35XМЮА SedgenilobiT _ 0,3038 % C; 1,35-1,65 % Cr; 0,4-
0,6 % Mo; 0,75-1,1 % Al.

nitratebi

azotmJavas (HNO3) marilebi. natriumis, kaliumis, kalciumis nitrate
bi bunebaSi gvxvdeba _ amoniumis, tute da tutemiwa liTonebis saxiT da 
nitratebs uwodeben gvarjilebs. nitratebi gamoiyeneba mrewvelobasa da 
soflis meurneobaSi rogorc sasuqi (K, Na, Ca amoniumis nitratebi), warmoe
baSi _ asafeTqebel nivTierebaTa (bariumis amoniumi) da Savi denTis (KNO3) 
sawarmoeblad.

nitrati – ixileT azoti.

nitridebi

liTonebis qimiuri naerTi azotTan. liTonis nitridebi warmoadgens 
zegamtarebs. AlN, BN, Si2N4 – qimiuri zemoqmedebisadmi mdgradobiT gamoirCeva. 

nitridi – ixileT azotovnisi.

nitrireba – ixileT daazoteba.

nitroglikoli

C2H4(ONO2)2 warmoadgens oratomian spirts glikolis nitraciis pro
duqts. Tavisi TvisebebiT nitroglikoli didad waagavs nitroglice rins. 
nitroglikolis detonaciis siCqare udris 7400 m/wm.

nitroglicerini

C3H5(ONO2)3 miiReba glicerinis samatomiani spirtis nitraciiT. nitro
glicerini udidesi siZlieris feTqebadi nivTierebaa. afeTqebisas gamo
yofs 1560 kkal/kg siTbos, iZleva 715 l/kg airebs, maRali temperaturis 
ganviTarebiT detonaciis siCqare aRwevs 7600 m/wm.
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nitrocementacia
foladis nakeTobis qimiurTermuli damuSavebis saxe – misi zeda

piris azotisa da naxSirbadiT erTdrouli gajerebis procesi airovan 
garemoSi 850870 °C-ze gaxurebiT uzrunvelyofs maRali sisalis cveTamede
gobis foladis miRebas.

nitrowrToba
maRalnaxSirbadiani foladebis daazotebis SeTavseba wrTobis pro

cesTan. daazoteba wrTobisaTvis 500700 °C-ze gaxurebis procesSi xor
cieldeba an iwrToba daazotebis Semdeg, Tan erTvis siciviT damuSaveba 
da dabaltemperaturuli moSveba.

niutoni
ingliseli gamoCenili fizikosis i. niutonis (16421727 ww. saxelis 

mixedviT miRebuli saerTaSoriso sistemis Zalis da wonis erTeuli. 
aRiniSneba aso `n~iT. 1 n tolia Zalisa, romelic Zalis moqmedebis mimar
TulebiT 1kg masis mqone sxeuls 1m/wm2 aCqarebas aniWebs.

niqardi
qromiT da nikeliT legirebuli cveTamedegi Tuji (1:3 fardobiT). 

misi Semcvelobaa: 0,89,5 % Cr; 2,7-5,5 % Ni ≤ 1,0 % Mo ≤1,80 % Si; 2,5-3,6 % C.

niqromi
mxurvalmedegi Senadnobi, Seicavs 6580 % nikels, 1030 % qroms, damate

biT legirebulia aluminiT, siliciumiTa da iSviaT miwaTa elementebiT. n. 
gamoirCeva maRali eleqtrowinaRobiT da gamoiyeneba gamaxurebel elemen
tebis dasamzadeblad. n. 1905 wels daapatentes aSSSi. amJamad gamoiyeneben 
n. msgavs Senadnobebs, romelSic nikelis nawils cvlian rkiniT (20 %ze 
zeviT). aseT Senadnobebs feroniqromebs uwodeben.

niSaduri – ixileT amiaki da amoniumi.

niSandeba
raime sagnis an nivTierebis zedapirze niSnis gadatana meqanikuri 

an sxva meTodiT. mag., n. liTonproduqciis zedapirze foladis markis, 
damzadebis TariRis, misamarTis da sxva monacemebis aRweriT.

niSani
1. raime nivTierebis an movlenis Tvisebis ganmsazRvreli kriteriumi; 
2. aRniSvna nakeWnis, Wdis, nakawris saxiT liTonproduqciis zeda

pirze. 

niCabi
1. xeliT fxvieri masalebis gadaadgilebis gadatanis samarjvi iaraRi.
2. orTqlturbinebis, Snekuri Semrevis da sxv. agregatebis muSa detali.

nobeliumi (No)
 n. radioaqtiuri liTonia, bunebaSi ar gvxvdeba. miRebulia misi sul 

ramdenime atomi naxSirbadis birTvebiT 246Cmis dabombvis dros.
n. sabolood identificirebul iqna 1958 wels a. giorsos, t. sike

landis da g. siborgis mier q. berkliSi (aSS). n. saxeli uwodes alfred 
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nobelis pativsacemad. is 102e elementia periodul sistemaSi, misi kuTri 
atomuri masaa 259,1. 

birTvuli izomerebis CaTvliT n. izotopebis ricxvia 11, xolo izo
topuri masebis diapazonia _ 250→259.

n. erTaderTi izotopia 259No, romlis naxevrad daSlis periodia 58 wuTi, 
xolo eleqtronuli struqtura _ [Rn]5f147S2 n. Tbogamtarobaa 10 vt/m.K. 

vinaidan n. radioaqtiuria, toqsikuri unda iyos. misi Tvisebebi jer
jerobiT Seuswavlelia. adamianis organizmSi misi Semcveloba nulovania. 
dedamiwis qerqsa da zRvis wyalSi misi Semcvelobis Sesaxeb monacemebi ar 
arsebobs. 

noda

mdgomareobis diagramaze fazis Sedgenilobis ganmsazRvreli wertili.

nomagi

aramagnituri Tuji, Seicavs 12 % nikels da 10 %mde manganums.

nominali

raime sididis saxelobiTi aRniSvna, gansazRvra, mniSvneloba. mag., 
mdgomareobis diagramaze aRniSnuli raime Senadnobis dnobis temperatura 
warmoadgens am sididis nominals.

nominaluri qimiuri Sedgeniloba

liTonis qimiuri Sedgeniloba, romelic mocemulia masSi Semavali 
komponentebis zRvruli sidideebis gareSe. 

nomograma

berZnuli warmoSobis sityva, niSnavs kanonis daweras. n. – sami da meti 
sididis urTierTkavSiris amsaxveli diagramaa, romlis daxmarebiT ori 
an ramdenime cnobili sididis mixedviT gansazRvraven Semdgomi ucnobi 
sididis mniSvnelobas.

nonvariantuloba

ama Tu im Senadnobis mdgomareobis diagramaze raime mdgomareobis 
ucvleloba, stabiluroba (uvariantoba).

noria

arabuli warmoSobis sityva, niSnavs wyalsaqaCs. n. – uwyveti moqme
debis CamCis, saxapavi mowyobilobaa. zogjer n. uwodeben cicxvebian ele
vators, gamoiyeneba kvebis, fqvilis safqvav, qimiuri da sxv. dargebis sa
warmoebSi, nedleulis da mza produqciis nagebobebSi sarTulebSorisi 
trans portirebisTvis. farTod iyeneben agreTve metalurgiul warmoebaSi 
Rumlebis saremonto samuSaoebis Sesrulebisas.

normali

raime nivTierebis qimiuri Sedgenilobis an sxva Tvisebebis winaswar 
gansazRvruli nimuSi. mag., foladis markis an elementis gansazRvris n., 
romelSic winaswar gansazRvrulia naxSirbadis da sxv. elementebis Sem
cveloba. n. iyeneben foladis samarko qimiur laboratoriebSi Sesrule
buli analizis sizustis dasadgenad.
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normalizacia

foladis an Tujis Termuli damuSavebis saxeoba. mdgomareobs gax
urebaSi kritikuli wertilebis zemoT, austenituri struqturis miRebiT, 
dayovnebasa da Semdgom 150250 °C/sT siCqariT haerze gacivebaSi. n. uz
runvelyofs srul fazur gadakristalebas da msxvilmarcvlovani struq
turis Tavidan acilebas, romelic miiReba Camosxmis, glinvis, Wedvis an 
tvifris dros. qveevteqtoiduri foladisaTvis n. gaxureba xdeba kriti
kulAAc3 wertilze maRla 3050 °C-iT, Semdgomi haerze mSvid gacivebiT, 
rac aumjobesebs sxmulis Tvisebebs da amzadebs struqturas Semdgomi 
wrTobisaTvis.A

normalurad Sevsebuli sxmuli

srul moculobamde Sevsebuli sxmuli, zodi.

normaluri xsnari

normaluri xsnari (N) gviCvenebs gaxsnili nivTier
ebis grameqvivalentis raodenobas xsnaris yovel 1 li
trSi. magaliTad, 2 N H2SO4 niSnavs, rom 1 l xsnarSi gax
snilia misi ekvivalenturi raodenoba, romelic H2SO4is 
1 mo lis anu 98 gis tolia. 

normalur pirobebSi

teqnikaSi miRebuli standartuli fizikuri pirobe
bi, gansazRvruli 101325 pa (vercx. wy. sv. 760 mm) wneviT da 
T=273,15K (t = 0 °C) temperaturiT.

normatiuli – ixileT teqnikuri.

normatiuli dokumenti

obieqtisTvis dawesebuli standartizaciis gansazRvruli moTxovne
bi, romelTa Sesruleba da dakmayofileba savaldebuloa. amasTan, es 
moTxovnebi SemuSavebulia da damtkicebulia kompetenturi organoebis 
mier. ZiriTadi saxeobebia saxelmwifo standartebi da teqnikuri pirobebi.

nskprocesi [NSC (Nippon Steel Corporation) process]
Rrublovani rkinis miReba Saxtur RumelSi gunda rkinis (67 %Fe 

saerT, 1,5 % SiO2) aRdgeniT airis garemoSi 0,45 mpa wnevis pirobebSi. 
procesis warmoebaze siTbos xarji 1 t Rrublovani rkinis misaRebad aris 
13,5 gj. procesi SemuSavebulia firma `Nippon Steel Corp~ (iaponia). 1977 wels 
q. xiroxataSi (iaponia) gauSves pirveli nskprocesis Saxturi Rumeli 
aRdgenis zoniT 38m3 moculobiT da 500 t/dRe mwarmoeblurobiT. es meTodi 
midreqsprocesTan Sedare biT nakleb ekonomikuria, amitom man ver pova 
saTanado gavrceleba 0,30,4 mpa maRali wnevisa da CatvirTvagamotvirTvis 
rTuli mowyobilobis gamo.

nuklidebi

atomgulis saerTo saxelwodeba. n. gansxvavdeba erTmaneTisagan Tavi
anTi Sedgenilobis mixedviT. Seicavs protonebis da neitronebis sxvada
sxva ricxvs, e. i. orive nawilakebis sxvadasxva raodenobas. mag., erTsa da 

normalurad 
Sevsebuli 
sxmuli
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imave qimiuri elementis sxvadasxva izotopi erTmaneTisagan mxolod nei
tronebis ricxviT gansxvavdeba.

nukloni

protonis da neitronis saerTo saxelwodeba. neitronebisa da pro
tonebis Tvisebebi xasiaTdeba igivobiT, msgavsebiT. mag., urTierTmizidu
lobis birTvuli Zalebi or neitronsa, or protonsa da protonsa da 
neitrons Soris erTnairia, Tu nawilakebi Sesabamisad erTnair pirobebSi 
imyofeba. amitom neitronsa da protons ganixilaven, rogorc erTsa da ima
ve nawilakis n. – or sxvadasxvamuxtian mdgomareobaSi myof nawilaks. 

nuli

1. laTinuri warmoSobis sityva, niSnavs ̀ araviTars~. n. – maTematikuri 
niSani, ricxvi, romelic GgviCvenebs raime Tanrigis ricxvTa ararsebobas. n. 
– ricxvia, romelic warmoadgens sazRvars dadebiTi da uaryofiTi niSnis 
mqone ricxvebs Soris;

2. wertili, romlidanac iwyeba raime fizikuri sididis aTvla.

nuli absoluturi

temperatura, romlis miRwevisas normaluri wnevis pirobebSi, ide
aluri airi civdeba TandaTanobiT geilusakis kanonis mixedviT, ikavebs 
nulovan moculobas, xolo mudmivi moculobis pirobebSi – eqneba wnevis 
nulovani mniSvneloba. n.a. ganlagebulia 273,15 °C asgradusian saerTaSor
iso skalaze (ix. absoluturi temperatura).

nulovani energia

umciresi energia, romelic aqvs udables energetikul doneze ar
sebul fizikur sistemas. n. e. arseboba ganisazRvreba kvanturi meqanikis 
kanone bidan gamomdinare kvanturi efeqtiT, oscilatorebis n. e. tolia hy/2 
gamosaxulebisa, sadac y oscilatoris rxevaTa sixSirea; h – plankis mud
miva. mag., myari sxeulis nawilakebis rxevebi miaxloebiT SeiZleba ganvix
iloT rogorc oscilatorebis rxevebi. amitom, maSinac ki, rodesac Termo
dinamikuri temperatura T0-sken, kristals aqvs gansazRvruli nulovani 
energia, rac kristalis mier gabneuli sinaTlis speqtruli xazebis gafar
ToebaSi vlindeba.

nulovani meTodi gazomvebisa

gazomvebis kompensaciuri meTodi _ gazomvaTa maRali sixSiris meTo
di, dafuZnebulia gasazomi sididis Sedarebaze iseT zomasTan, romelSic 
nulovan xelsawyoze imoqmedebs iseTi signali, romelic gasazomi da cno
bili sidideebis sxvaobis proporciulia. gazomvis procesSi es sxvaoba 
nulamde dahyavT. mag., eleqtrosidideTa (Zabvis, winaRobis, tevadobis da 
sxv.) gazomva potenciometrebisa da gamzomi xidebis meSveobiT e. w. nulx
elsawyoebiT xorcieldeba.

nutCfiltri

martivi, perioduli moqmedebis filtri warmoadgens horizontalur 
cruqvedian WurWels, romelzec Tavsdeba naWriani badis gamfiltravi ti
xa ri. gasafiltri siTxe filtrSi miewodeba zevidan, xolo gafiltruli 
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gaiSviaTebis moqmedebis Sedegad gamodis qvemo mxridan. nutCfiltrs Cveu
lebriv aerTeben monteJiusTan. n.f.Si pulpas regulatoridan awvdian, 
rodesac monteJiu SeerTebulia vakuumTan. filtrats abruneben repulpa
torSi, qmnian ra monteJiuSi wnevas SekumSuli haeriT. kekis filtrSi dag
rovebis kvalobaze mas gadmofiltraven n.f. amoyiravebiT.
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