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`samTo-metalurgiuli enciklopediis~ terminebiT dainteresebuli 
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o

obieqtivi

laTinuri warmoSobis sityva, niSnavs sagans, Sedgeba erTi an ramdeni
me lizingisgan. o. daniSnulebaa obieqtis namdvili an moCvenebiTi, gadide
buli an Semcirebuli an Sesabamisad orive saxis gamosaxulebis miReba. 
daniSnulebis mixedviT o. ganarCeven teleskopis, mikroskopis, foto da ki
noaparatebis. o. ZiriTadi damaxasiaTebeli elementebia: fokusuri manZili, 
kuTxuri veli, sinaTlis Zala da sxv. o. ganasxvaveben fokusuri manZilis 
mixedviT da hyofen moklefokusian, normalurfokusian da grZelfokusian 
o. normaluri fokusuri manZilis mqone o. fokusuri manZili daaxloebiT 
kadris diagonalis tolia, grZelfokusiani o. fokusuri manZili metia 
kadris diagonalTan SedarebiT, xolo moklefokusiani o. _ naklebia. ro
gorc wesi, foto da kinoaparatebis o. mudmivi an cvladi fokusuri man
ZiliT amzadeben.

obmprocesi (Oxygen-Boden-Maxhutte process)
foladis miRebis Jangbadkonverteruli pro cesi, romelSic Txevadi 

Tujis gaqreva erTdroulad xdeba qvemodan teqnikuri Jangbadisa da dam cav 
airad gamoye nebuli naxSirwyalbadis nakade
biT konverteris ZirSi ganlagebuli saqSene
bidan, romlebic CatvirTuli jarTis damate
biTi gaxure bisaTvis gankuTvnili sanTurebis 
rolsac asru lebs. samrewvelo masStabiT es 
procesi pirvelad ganxorcielda germaniis qa
rxanaSi `Zulrbax-Rosenberg~ 19671968 wlebSi.

obturatori

laTinuri warmoSobis sityva, niSnavs daketvas. kinogadaRebis, kino
saproeqcio da kinoaslebis aparaturis nawili, romlis moqmedebiT SeiZ
le ba gadaiketos an Semcirdes kadris Secvlisas aucilebeli sinaTlis 
nakadi. 

odaRaji

samxreT amerikaSi gavrcelebuli e. w. rkinis fuZeze damzadebuli 
safenebi. gamoirCeva maRali meqanikuri TvisebebiT da cveTamedegobiT, Sei
cavs 26 %mde fisebs da 3 % webovan nivTierebebs. misgan amzadeben burTu
lasakisrebis safenebs da sxva daniSnulebis detalebs, romlebic intensi
uri xaxunis pirobebSi muSaobs. 

odenoba

raime nivTierebis, masalis, sagnebis da sxv. procentuli Semcvelobis 
raodenoba. mag., gogirdis raodenoba anu Semcveloba widasa an liTonSi, 
gamosaxuli procentebSi.

odenobiTi

raime sididis raodenobiTi gansazRvra. woniT erTeulebSi, procen
tebSi da sxv.

odorizacia

obmkonverteri
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haerisa da airisaTvis Zlieri sunis mqone nivTierebebis damateba maTi 
sunis gakeTilSobilebisa da gadinebis aRmoCenis mizniT. airs umateben 
iseT nivTierebas, rogoricaa eTilmerkaptani (C2H5SH), iSviaTad iyeneben 
or ganul sulfidebsa da disulfidebs.

ovali
wre, gamoWimvis kalibrebis sistema, iTvaliswinebs ovaluri da mrgva

li (wriuli) formis kalibrebis cvalebadobas, gamoiyeneba saSualosor
tuli, wvrilsortuli da mavTulis glinvis teqnologiaSi.

ovalizacia
masris mier ganiv kveTSi Cveulebrivi wriuli (mrgvali) formis nacv

lad ovaluri formis miReba ganivxraxnuli glinvis dros. o. gamomwvev 
mi zezTagan ZiriTadia instrumentis uwesrigoba, glinvis reJimis darRveva 
da sxv.

ovalkvadrati
gamoWimvis kalibrebis sistema, iTvaliswinebs ovaluri da kvadratu

li kalibrebis cvalebadobas, maT Soris, zolis gadabrunebas. aseTi siste
ma gamoiyeneba wvrilsortuli da mavTulis glinvis teqnologiaSi.

ovaluri
liTonproduqciis mrgvali (wriuli) formidan gadaxra, romelic ga

nisazRvreba erT WrilSi (kveTSi) arsebuli udidesi da umciresi diame
trebis sxvaobiT.

ozokeriti
berZnuli warmoSobis sityva, niSnavs sanTlis suns. o. _ mTis san

Teli, navTobis bunebrivi bitumebis jgufis saxelwodeba, Tavisi zeTovani 
nawilis SedgenilobiT warmoadgens gajerebuli myari naxSirwylebis na
revs, romelic miekuTvneba parafinebs. elementaruli Sedgenilobis mixed
viT, o. axlos dgas parafinTan Seicavs (8485 % naxSirbads, 1415 % wyal
bads, danarCeni _ Jangbadi, azoti da gogirdia). o. yviTeli, mura, momwvano, 
zogjer Savi ferisaa, xolo konsistenciis mixedviT gvxvdeba rbili, plas
tikuri, sali da myife saxis. o. sisale mineralogiuri skalis mixedviT er
Tia, simkrive _ 850970kg/m3. o. parafinuli navTobis sabadoebidan moipoveba, 
farTod gamoiyeneba medicinaSi, laqsaRebavebisa da parfiu meriis mrewv
elobaSi.

ozonatori 
1. haeridan ozonis misaRebad saWiro xelsawyo, moqmedebs eleqtro

muxtis daxmarebiT;
2. atmosferos haeris gamwmendi xelsawyo, romlis saSualebiT haerSi 

SehyavT ozoni.

ozoni

berZnuli warmoSobis sityva, niSnavs suns, sunis gamoyofas, specifi
kuri suniT gamorCeuli Jangbadis samatomiani SenaerTi. o. warmoiqmneba 
elvis Sedegad da Jangbadze ultraiisferi mzis sxivebis moqmedebiT, war
moadgens Zlier damJangav airs.

dedamiwis zedapiridan 2025 km simaRleze arsebuli ozonis fena, 
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olpkonverteri

cocxal samyaros icavs ultraiisferi sxivebis moqmedebisagan da sicocx
lis erTerTi ZiriTadi pirobaa, klavs arasasurvel mikroorganizmebs 
_ amitom mas iyeneben wylisa da haeris gasawmendad. haerSi dasaSvebia o. 
mcire koncentracia, vinaidan is momwamvlel airs warmoadgens.

okluzia

sxvadasxva myari sxeulis, nivTierebis mier airebis STanTqma. o. dros 
adsorbciisagan gansxvavebiT STanTqmuli airebi nawildeba STamnTqmelis 
mTel moculobaSi. am mxriv o. absorbciis msgavsi movlenaa. ikludirebuli 
airebi liTonebTan iZleva myar xsnarebs, xolo zogjer _ qimiur naerTebs 
_ hidridebs, nitritebsa da sxv.

oksilokviti

forovani sawvavi masala, romelic Txevadi JangbadiT aris gaJRen
Tili.

okulari 

adamianis Tvalisken mimarTuli optikuri xelsawyos nawili, gamoiye
neba obieqtiviT warmoqmnili gamosaxulebis dasaTvaliereblad. o. mik
roskopis, teleskopis da sxv. optikuri xelsawyoebis erTerTi ZiriTadi 
nawilia, misi daxmarebiT xdeba sagnis gamosaxulebis mravaljeradi ga
dideba, rac liTonis struqturis Sesavlis aucilebeli pirobaa.

olivini

Tixawarmomqmneli minerali magniumisa da rkinis silikati [(Mg, Fe)2 
SiO] warmoadgens forsteritfaialitis izomorfuli rigis Sualedur 
wevrs, gamoirCeva yviTlidan muramwvane feramde SeferilobiT. misi si
sale, mine ralogiuri skalis mixedviT, 6,57ia, xolo simkvrive _ 32004400 
kg/m3. o. erTerTi gamWvirvale mooqrosferomwvane saxeobis qrizolitia, 
warmoadgens Zvirfas qvas, romelsac farTod iyeneben saiuveliro nakeTo
bebSi, aseve gamoiyeneba cecxlgamZle masalebis warmoebaSi.

olpprocesi [OLP (Oxygen-Lime-Poweder) process]
maRalfosforiani Tujebisagan fola

dis warmoebis Jangbadkonverteruli pro
cesi Jangbadis nakadiT fxvni lovani kiris 
zevidan SefrqveviT. widawarmoqmnis daCqa re
bisa da fosforis mocilebisaTvis abaza nis 
zedapiri dan saqSenian qSins widaSi Cau  S
veben, xolo gaunaxSirba doebis dasaCqa reb
lad saqSeni Semdeg Rrmad iZireba li TonSi. 
gaqrevis xangrZlivobaa 1416 wT. es procesi 
1958 wels saf rangeTSi, belgiasa da luqsem
burgSi erTdroulad iqna SemuSavebuli.

omboxi

kvadratuli kveTis foladis Rero ovaluri TaviT da ori mxri
dan wakveTili boloebiT, gamoiyeneba rkinigzis liandagis dasamagreblad 
Spalze, bolo dros cvlian msWvalebiT.
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omi

germaneli fizikosis g. omis (17871854 ww.) pativsacemad ewoda _ eleqt
rowinaRobis erTeuls erTeulebis saerTaSoriso (SI) sistemaSi. misi aRniS
vnaa Ω. 1 omi gamtaris winaaRmdegobaa, romlis boloebs Soris 1 a denis 
Zalis dros warmoiqmneba 1 v Zabva.

1 omi tolia eleqtroubnis eleqtrowinaRobisa. 1 a Zalisas mudmivi 
deni iwvevs Zabvis vardnas erTi voltiT (ix. amperi, volti).

omis kanoni

eleqtrodenis moqmedebis erTerTi ZiriTadi kanoni, romlis mixed
viT, eleqtrodenis Zala eleqtrowredis ubanze pirdapirproporciulia am 
uban ze miRebuli Zabvisa da ukuproporciulia gamtaris R winaRobisa I=U/R.  
Tu 12 ubanze deni I ZaliT 1 wertilidan miemarTeba me2 wertilisken, ma
Sin o.k. Tanaxmad potencialTa sxvaoba (Zabva) gamtaris boloebze tolia: 
U=Ф1-Ф2; radgan deni mimarTulia 1dan me2 wertilisken, amitom eleqtruli 
velis daZabulobac mimarTulia imave mxares da Ф1>Ф2.

omtermi

aqtiuri (omuri) winaRobis uSualod gamzomi xelsawyo, mzaddeba 
gazomvaTa ramdenime intervalisaTvis (zRvrebisaTvis) _ dawyebuli mkom
dan mommde. didi mniSvnelobis winaRobaTa gasazomad iyeneben megaomme
trebs, teraommetrebs da sxv. aseve wamoadgens kombinirebul xelsawyos _ 
ampervoltmetris nawils.

onia _ novalfer procesi (Onia - Novalfer process)
rkinis mdidari madnis wvrili fraqciebidan CO-s da H2 narevis moq

medebiT mduRare fenaSi aRdgeniT rkinis fxvnilis miRebis procesi. airis 
Sedgeniloba: 86,5 % H2; 6 % CO; 7 % N2, romelsac iReben orTqlJangbadovani 
konversiis gziT CO2-sgan Semdgomi gamorecxviT. rkinis madans an koncent
rats 0,051,5 mm marcvlebiT axureben 810 °C-mde mbrunav RumelSi da Tana
mimdevrobiT aRadgenen mduRare fenaSi, or reaqtorSi. pirvel reaqtorSi 
aRdgena mimdinareobs 6775 % rkinis miRebiT 680700 °C-ze, meore reaqtorSi 
_ 580 °C-ze (aRdgenili masalis nawilakebis urTierTSewebebis Tavidan aci
lebis mizniT). es procesi SemuSavda 1952 w. q. oniaSi (safrangeTi), 1958 w. q. 
tuluzaSi gaSvebul iqna 10t/dReRam. mwarmoeblurobis danadgari, Semdeg 
3060t/dReRam. mwarmoeblurobiT 7595 %iani aRdgeniT. Rrublovani rki
na gamoiye neba foladis gamodnobisa da rkinis fxvnilis warmoebisaTvis, 
procesma ver miiRo didi gavrceleba maRali energoxarjebis gamo.

onkani

1. milgayanilobis nakadis Camketi mowyobiloba, romelSic moZrav gu
lanas aqvs xraxnis forma, gadaketva xdeba gulanis RerZis garSemo brun
viT da nakadis perpendikularulad gadaadgilebiT. Sedgeba ori ZiriTadi 
nawilisgan _ uZravi korpusisa da moZravi sacobisagan;

2. onkani xraxniani cilindruli gulaniT, milis Siga diametris 
Sesatyvisi xvreliT, romelic RerZis garSemo brunviT ketavs an aRebs 
milgayvanilobaSi moZrav nakads. daniSnulebisa da konstruqciis mixed
viT ganarCeven: gamomSveb, sworxazovan, kuTxovan, samsvlian, wylis, haeris, 
airebis da sxv.
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operatori
1. saglini dganebis, uwyveti Camosxmis manqanis maRali kvalifikaciis 

wamyvani profesia. dganis da sxva manqanis ZiriTadi pultis marTviT teq
nologiuri procesebis ganmaxorcielebeli;

2. teqnologiuri operaciebis qronometraJi da ZiriTadi parametrebis 
aRricxva avtomaturi Camweri aparaturiT xdeba.

operacia
sawarmoo procesis, proeqtirebis da organizaciis obieqti, romelic 

Seicavs gegmarebas, aRricxvas, kontrols da sxv. ganasxvaveben _ ZiriTad 
teq nologiur, damxmare da momsaxure operaciebs. teqnologiuri operaciaa 
_ teqnologiuri mowyobilobiT, Sromis iaraRebis daxmarebiT nedleulis 
an naxevarfabrikatebisaTvis formis, zomis, struqturis, meqanikuri, fizi
kuri da sxva Tvisebebis Secvla, saboloo produqciis miRebisaTvis maTi 
srul yofa. damxmare operaciaa _ sawarmoebis mier sakuTari saWiroebisaT
vis teqnologiuri aRWurvilobis da iaraRebis damzadeba mowyobilobis, 
nagebobebis remontisaTvis da a. S. momsaxure operacia uzrunvelyofs 
ZiriTad da damxmare operaciebs masaliT, naxevarfabrikatebiT, energiiT, 
transportiT, kontroliT, kvlevebiT da a. S.

o. gamyofi
liTonebis wneviT damuSavebis teqnologiuri procesis o., romlis 

daniSnulebaa namzadis an naxevarfabrikatis erTi nawilis meore nawilis
gan daSoreba, gayofa; 

o. formis Secvlisa
liTonebis wneviT damuSavebis teqnologia o., romlis daniSnulebaa 

sawyisi namzadis elementaruli moculobis, formis Secvlis gziT rTuli 
nakeTobis miReba mTlianobis darRvevis gareSe.

optikuri kvanturi generatori
mowyobiloba optikuri diapazonis eleqtromagnituri gamosxivebis 

generirebisaTvis. optikuri kvanturi generatori iZleva viwrod mimarTul 
monoqromatuli energiis didi simkvrivis koherentul sinaTlis sxivs, is 
gamoiyeneba rogorc saSemduReblo gaxurebis, sali, zesali masalebis 
Wris, aseve Termuli damuSavebisa da sxva wyarod.

optikuri pirometri
optikuri, sikaSkaSis pirometri _ xelsawyo, romelic gankuTvnilia 

kaSkaSa gavarvarebuli sxeulis temperaturis gasazomad, xilvadi speqtris 
talRis sigrZis erT viwro intervalSi. aseT xelsawyoebSi mgrZnobiare 
elements warmoadgens damkvirveblis Tvali.

orbadiani aweva
Waurebis gayvanis dros mimarTaven qanis awevis orbadian sqemas. qaniT 

gavsebuli badia moZraobs qvevidan (sangrevidan) zeviT, carieli badia moZ
raobs zevidan qveviT (sangrevisaken).

organozoli
organuli naerTis saxiT warmodgenili siTxeSi arsebuli koloi

duri xsnari. ganarCeven eTerzolebs, alkozolebs da sxv. Seswavlilia 
plati nis eTerzolebi, spilenZis alkozolebi da sxv.
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organuli mina

sinTezuri polimerebis jgufi, gamWvirvale, rogorc speqtris xi
luli, ise ultraiisferi da zogjer infrawiTeli gamosxivebisaTvis. o. m. 
miiReba metakriluri da agreTve, mravalfuZovani mJavebisagan meTilis, 
eTeris damatebiT.

organuli naerTi
naxSirbadis Semcveli yvela qimiuri SenaerTi naxSirorJangis, nax

SirmJavasa da misi marilebis garda, romlebic miekuTvneba araorganul 
nivTierebebs. bunebrivi da xelovnuri organuli naerTebis ricxvi sam 
milions aRemateba, maSin roca yvela qimiuri naerTis ricxvi, romlebic 
naxSirbads ar Seicavs, am raodenobaze gacilebiT naklebia. o. n. ZiriTadi 
wyaroebia: naxSirebi, navTobi, cxoveluri da mcenareuli nedleulis sxva
dasxva saxeoba.

orgliniani reversiuli dgani _ ixileT dgani.

oreuli

kristaluri gisosis moculobiTi arasrulyofileba sasruli Sris 
saxiT, romlis kristaluri gisosi ZiriTadi kristalis sarkul anarekls 
warmoadgens.

oreuli, mrCobli

liTonisa da Senadnobebis kristaluri gisosis moculobiTi defeq
ti gansazRvruli sisqis Sris saxiT. warmoadgens kristalis ZiriTadi 
nawilis sarkisebr anarekls; warmoiqmneba liTonebisa da Senadnobebis 
plastikuri deformaciis procesSi.

oreulis warmoqmna

kristalSi warmoqnili ubnebi, kristaluri gisosis sxvadasxva orien
taciiT, romelic kavSirSia gansazRvrul sibrtyeSi sarkis anareklis mag
varad. gaoreba SesaZlebelia nadnobidan kristalis zrdis, plastikuri 
deformaciisa da rekristalizaciis dros. Sesabamisad warmoiqmneba zrdis, 
meqanikuri da rekristalizaciis oreuli. meqanikuri oreulis warmoqmna 
xdeba mxebi Zabvebis moqmedebiT, atomSorisze naklebi manZiliT erTnairad 
mi marTuli atomebis gadaadgilebis Sedegad. atomebis koope ratiuli gadaad

orgliniani reversiuli dgani;

1. zeda da qveda glini; 2. fila; 3. samyura Spindeli; 4. universaluri Spindeli; 5. 
samuSao gali; 6. kbilana gali; 7. quro; 8. reduqtori; 9. eleqtroZrava.
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gilebis aseTi urTierTkavSiris Sedegad warmoiqmneba oreulis SuaSre, 
rom lis SigniT struqtura igivea, rac sawyis kristalSi, magram sivrciTi 
ori en tacia gansxvavebulia. oreulis SuaSris sazRvarze _ oreulis sibr
tyis atomebi erTdroulad miekuTvneba gisosis or orie ntacias. atomebis 
aseTi gadaadgilebis kooperatiuli procesi ganapirobebs oreulis SuaS
ris warmoqmnil Zalian did siCqares, romelic axloa liTonSi bgeris 
siC qaresTan. meqanikuri oreulis warmoqmnisaTvis saWiroa ufro meti Zabva, 
vidre dislokaciis srialisaTvis; amitom oreuli aqtiurad viTardeba im 
SemTxvevaSi, rodesac sriali gaZnelebulia, mag., rkinasa da foladebSi 
wvrili oreuli zolebi mJRavndeba xexze, oTaxis tempera turaze Runvaze 
dartymiT gamocdis Semdeg.

orToklazi
K2O·Al2O3·6SiO2 _ minerali, mindvris Spatebis saxesxvaoba. saSemduReb

lo warmoebaSi gamoiyeneba rkaluri eleqtrodebis danafarebis dasamza
deblad.

orTosilikati
orTosiliciumis mJava (SiO2·H2O) marili. saerTod, silicium da 

polisilicium mJavas marilebs silikatebs uwodeben, maT Sedgenilobas, 
Cveulebriv, gamoxataven elementebis oqsidebis SenaerTebis saxiT. mag., 
kalciumis silikati CaSiO3 SeiZleba gamoisaxos CaO·SiO2 formuliT. Cveu
lebriv siliciummJavas gamosaxaven H2SiO3 formuliT.

orTosiliciummJava
siliciumis oqsids Seesabameba rigi mJavebisa saerTo formuliT 

XSiO2·YH2O, sadac X da Y mTeli ricxvebia. magaliTad: 
a) X=1; Y=1 SiO2·H2O an H2SiO3  _ metasiliciumi an siliciummJava;
b) X=1; Y=2 SiO2·2H2O an H4SiO4  _ orTosiliciummJava;
g) X=2; Y=12 SiO2·H2O an H2Si2O5 _ ormetasiliciumi an siliciummJavebi, 

ro mlebic Seicavs erTze met struqturul rgols, iwodeba polisiliciu
mian mJavebad. wyalSi polisiliciumiani mJavebi uxsnadia. naxSirmJavasTan 
SedarebiT isini susti mJavebia.

orTofosformJava
fosforis naerTebidan aRsaniSnavia misi oqsidebi P2O3 da P2O3; pirvels 

Seesabameba fosforovani mJava H3PO3, xolo meores _ metafosformJava HPO3, 

romlis wyalTan urTierTqmedebiT duRilis dros warmoiqmneba orTofos
formJava _ H3PO4. HH3PO4 ufero kristaluri nivTierebaa, axasiaTebs mJavebis
Tvis damaxasiaTebeli yvela Tviseba. orTofosformJava, garda pirdapiri 
gzis _ wyalSi duRilisa, miiReba agreTve, kalciumis fosfatze gogirmJa
vas moqmedebiT: 1) P2O5 + 3H2O2H3PO4; 2) Ca3(PO)4 + 3H2SO4 = 3CaSO4 +2H3PO4. 

fosformJavebis marilebi farTod gamoiyeneba sasuqebis warmoebaSi.

orTqlgayvaniloba
Cveulebrivi foladis milebisagan Sedgenili orTqlis transpor

tirebisTvis saWiro milgayvaniloba. mcire wnevis (91,2 mpa) orTqlsadenebs 
aerTeben miltuCebiT, xolo maRali wnevisas _ pirapira SeduRebiT. o. 
kondensaciis mocilebis mizniT gahyavT 23 %iani daxrilobiT orTqlis 
moZraobis mimarTulebiT. o. aRWurvilia wyalmocilebis mowyobilobiT, 
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CamketebiT, izolaciiT, kompensatorebiTa da sakontrolosazomi xelsaw
yoebiT.

orTqli
nivTierebis airovani mdgomareoba, rodesac airovani faza wonas

worobaSia imave nivTierebis Txevad (myar) fazasTan. rogorc wesi, ter
mini `orTqli~ gamoiyeneba, rodesac fazuri wonasworoba Cveulebrivi 
bunebrivi pirobebisaTvis damaxasiaTebeli temperaturisa da wnevis dros 
xorcieldeba. qimiurad sufTa nivTierebisaTvis ganasxvaveben: gajerebul 
o., rodesac wneva da temperatura Seesabameba gajerebisas. am SemTxvevaSi 
misi Tvisebebi (simkvrive, kuTri siTbotevadoba da sxv.) ganisazRvreba da 
damokidebulia temperaturaze.

gajerebuli o., rodesac mocemuli wnevis pirobebSi temperatura na
klebia gajerebis temperaturaze (T <Tgaj.); gadajerebuli o., rodesac wneva 
ufro metia, vidre gajerebis (Pgaj.<P) mocemul imave temperaturaze; gadaxu
rebuli o., rodesac temperatura metia gajerebis temperaturaze (T > Tgaj.) mo
cemuli wnevis pirobebSi da rodesac У< Уgaj. mniSvnelobis wnevisa da maRali 
temperaturis dros o. Tvisebebi idealuri airis Tvisebebs uaxlovdeba.

teqnikaSi gansakuTrebuli adgili uWiravs wylis o.

o. wylis
wylis airuli mdgomareobaa. Tu 101,3 kpa (760 mm. v.wy. sv.) wnevisas wyals 

gavacxelebT 100 °Cmde, is aduRdeba da iwyebs w. o. warmoqmnas, romelsac 
aqvs igive temperatura, magram mniSvnelovnad meti moculoba. mdgomareobas, 
rodesac wyali da orTqli imyofeba wonasworobaSi, uwodeben gajerebis 
mdgomareobas. wylis orTqlSi mTliani gardaqmnis Semdeg, romlis mocu
loba 100 °Cze 1673jer metia wylis moculobaze 4 °Cis dros, temperatura 
iwyebs matebas. am dros w. o. universaluri airuli garemoa, metalurgiaSi 
energetikuli miznebisaTvis; gamoiyeneba Jangbadis matareblad, sxvadasxva 
masalebis gaxurebisa da Srobisas Tbomatareblad, rTuli damtverili 
konstruqciebis hidravlikuri gawmendisaTvis da sxv.

metalurgiul qarxnebSi wylis orTqls iReben orTqlis qvabebSi da 
aorTqlebis gamacivebel sistemebSi. w. o. gamoirCeva mcire agresiulobiT 
da gajerebis (duRilis) SedarebiT dabali temperaturiT. gamoiyeneba: koq
sis warmoebaSi gogirdgawmendis saamqroebSi, benzolisa da amiakis ganyo
filebaSi; bunebrivi airis orTqlJangbaduri da orTqlhaeruli konversii
saTvis; konverterSi Txevadi liTonis SebervisaTvis (sxva airebis narevTan 
erTad); damcavi airuli garemos Sesaqmnelad Termuli damuSavebis Rum
lebSi; Txevadi sawvavis gaxurebisa da gafrqvevisaTvis; samWedlo saamq
roebSi satvifri da samWedlo uroebis muSaobisaTvis, Senobanagebobebis 
gasaTbobad da sxv.

orTqlis manqana
SekumSuli wylis orTqli warmoadgens potenciur energias pirvelad 

dguSian ZravebSi, romelSic barbaca mrudxara da sxva saxis meqanizmebis 
daxmarebiT gardaiqmneba meqanikur moZraobad, muSaobad.

o. m. iyeneben eleqtrosadgurebis, orTqmavlebis, gemebis eqsploata
ciasa da mrewvelobis mraval sxva dargSi. Tanamedrove o. m. simZlavre 15 
mgvtmde aRwevs mqkiT 2025 %. o. m. gavrceleba SezRudulia misi dabali 
meqanikuri maCveneblebis da mqkis gamo.
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orTqlis turbina

turbina, romelSic o. potenci
uri energia gardaiqmneba moZravi Rer
Zis jer kinetikur, xolo Semdeg meqani
kur energia d, muSaobad. o. t. warmoad gens 
Tboeleqtrosadgurebis ZiriTad Zravas, is 
uz runvelyofs momxmarebels eleqtroen
ergiasTan er Tad sxvadasxva parametris 
orTqliT. amJamad o. t. simZ lavre icvleba 
ramdenime kvtdan milio nobiT megavatamde. 
o. t. rotoris brunvaTa ricxvi icvleba 3000dan 30000 br/wT. o. t. gamoirCe
va saimedoobiT, simartiviT da maRali ekonomiurobiT.

orTqlis qvabi

mowyobiloba, wylidan atmosferul wnevaze meti wnevis mqone orTq
lis miRebiT, Tanamedrove o. q. aqvT maRali mqk (9395 %) da orTqlmwarmoe
bluroba (4000t/sT), orTqlis wneva aRwevs 30 mpas.

orTqlwylis narevi

wylis da orTqlis narevi, warmoiqmneba orTqlis qvabebSi, orTqlgay
vanilobebsa da siTbogacvlis aparatebSi, romlebSic adgili aqvs orTql
warmoqmnis process. orTqlwylis narevi uzrunvelyofs wylis bunebriv 
cirkulacias orTqlisa da wylis simkvriveTa sxvaobis xarjze. es prin
cipi gamoiyeneba foladsadnobi Rumlis gacivebis sistemaSi.

orientireba kristalografuli

kristalis gisosis an marcvlis _ kristalografuli RerZebis mdgo
mareoba gare koordinatTa RerZebis mimarT sxva kristalis an marcvlis 
RerZebis Sesabamisad. 

orliandagiani magistralebis rkinigzis mSeneblobis safuZveli

sabWoTa xelisuflebis strategiuli davaleba – baqoeli menavTobee
bis milebiT uzrunvelsayofad, ganxorcielebuliyo saqarTveloSi milsa
glinavi qarxnis mSeneblobis proeqti, profesorma nikoloz qaSakaSvilma 
Secvala sruli metalurgiuli cikliT, rac safuZvels uyrida azotsa
suqebis, qimiu ri mrewvelobis qarxnebis, sxva dargebisa da mTlianad qveynis 
industria lizaciis sasiqadulo mizans.

imavdroulad, bni n. qaSakaSvilis mier momzadebul Tavdacvis komite
tis gankargulebis proeqtSi, a/k sruli metalurgiuli ciklis qarxnis 
mSeneblobasTan dakavSirebiT, rkinigzis mimosvlis saxalxo komisars kaga
noviCs i.b. stalinis xelmoweriT daevala (nedleuliT, tyibultyvarCelis 
koqsvadi, axalcixis energetikuli naxSirebiT, azerbaijanidan rkinis mad
nebiT qarxnis momaragebis uzrunvelsayofad) arsebuli erTliandagiani 
a/k rkinigzis orliandagian sistemaze gadayvana, risTvisac saproeqto sa
muSaoebi omis periodSi unda Sesrulebuliyo. mSeneblobis organizacia, 
rusTavis metalurgiuli qarxnis sruli metalurgiuli ciklis da sxva 
qarxnebis amoqmedebis Semdeg, warmatebiT ganxorcielda. 

orTqlis turbina
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amierkavkasiis metalurgiuli qarxnis mSeneblobis dros amierkavka
siis rkinigzis sammarTvelos ufrosma mixeil kiknaZem didi daxmareba 
aRmouCina nikoloz qaSakaSvils mSenebare qarxnisTvis rkinigzelebis sx
vadasxva specialobis, maT Soris orTqmavlis memanqaneebis momzadebaSi. 
Semdeg sammarTvelos ufrosebad muSaobdnen: gigaSa qadagiZe, givi anCabaZe, 
levan vardosaniZe, remi vaSakiZe, akaki CxaiZe, visac metalurgiuli qarxnis 
generalurma direqtorma, g. qaSakaSvilma didi daxmareba aRmouCina ruse
Tis prezidentis boris elcinis aparatSi, ruseTis mTavrobis Tavmjdo
maresTan, viqtor CernomirdinTan da ruseTis gzaTa mimosvlis ministrTan 
evgeni matveevTan, CarCoxelSekrulebis gaformebasa da dadebaSi. aRniSnu
li CarCoxelSekrulebiT saqarTvelos rkinigzam sagrZnoblad gaiumjobe
sa ekonomikuri mdgomareoba da gzis ufross akaki CxaiZes saSualeba mieca 
rkinigzelTa mravali sayofacxovrebo socialuri problema moegvarebina, 
TbilisSi mixeil mesxis saxelobis fexburTis stadionisTvis rekonstruq
cia Caetarebina da sxva saWiro RonisZieba ganexorcielebina. amJamad ssip 
saqarTvelos rkinigzis generaluri direqtoria daviT feraZe, romelic 
warmatebiT uZRveba Cveni qveynis satransporto gadazidvis yvelaze did 
organizacias da mniSvnelovani wvlili Seaqvs saqarTvelos ekonomikis 
gamtkicebaSi. 

ormagnakeriani calmxrivi SeduReba
qvevidan zeviT vertikaluri airadi SeduRebis wesi, romlis dro

sac als jer mimarTaven nawiburebze da gamoalRoben furclis sisqis 
diametris naxvrets. Semdeg mavTuliT daaduReben naxvretis qveda kides. 
erTdroulad sanTuras gadasweven odnav zeviT zeda kidis gasadnobad 
da amgvarad, naxvreti miiwevs sul zeviT qvemodan gadnobiTa da zemoT 
SelRobiT. 6 mmze meti sisqis liTonis SemTxvevaSi gamoiyeneba ormxrivi 
SeduReba.

ormo sakazme masalebis
warmoebisaTvis saWiro samrewvelo Senobis, nagebobis, saamqros iata

kis donis qvemoT ganlagebuli garkveuli moculobis saTavsi, warmoebisaT
vis saWiro nedleuli masalebis Sesanaxad. mag., foladsadnobi saamqros, 
sakazme ezos jarTis ormo, sawide ezos widis ormo da sxva, romelTa 
moculoba proeqtirebis dros foladsadnobi saamqros yoveldRiuri war
moebis moculobiT ganisazRvreba.

ormxrivi mongreva
araerTgvarovan qanebSi gvirabis gayvanisas sangrevi or nawilad iyo

fa. amitom mimarTaven qanis qveda, zeda an ormxriv mongrevas. daxrili 
fenebis SemTxvevaSi mimarTaven ormxriv mongrevas.

ormxrivi nakeri
ori saSemduReblo nakeris erToblioba erT SeerTebaSi (pirapira, 

kuTxuri, Tsebri, pirgadadebiTi), romelic warmoiqmneba saSemduReblo 
gaxurebis wyaros ormxrivi gadaadgilebiT SesaerTebeli detalebis kve
Tis mimarT.

orJangi
raime elementis _ JangbadTan ormolekuliani naerTi. mag., NnaxSiror

Jangi kaJbadis orJangi, tyviis orJangi da sxv.
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ortesebri koWi
sakonstruqcio sortuli nag linis erTerTi farTod gavrcele buli 

produqcia. gamoiyeneba sam rewvelo nagebobebis, xidebis da sa moqalaqo 
mSe neblobaSi. gagli
nuli koWebis zo mebi 
mer yeobs 10dan 500 
smmde. Se duRebiT an 
moq lonebiT Sedge
nili koWebis ganivi 
kve Tis zomebi icvle
ba did diapazonSi _ 
500 smdan ramdenime 
metramde.

orti 
horizontaluri gvirabi, romelsac gamosasvleli ara aqvs miwis zeda

pirze, gaiyvaneba sqel fenaSi fenis gavrcelebis xazisadmi raime kuTxiT 
(jvaredinad). aerTebs fenis saxuravs da sam gverds.

ortiti
berZnuli warmoSobis sityva, niSnavs swors. misi kristalebis formisa 

da bzarebis sworkuTxa ganlagebis mixedviT o. uwodeben, agreTve, alanits. 
warmoadgens epidotis jgufis minerals, iSviaT miwaTa silikats, kalciumis, 
rkinisa da aluminis silikats, romelic Seicavs 310 % ceriumis oqsids, 48 % 
lanTanis oqsids, 0,84 % itriumis oqsids, zogjer 2,5 %mde Toriumis oqsids. 
o. feri icvleba ruxidan Savamde fisis msgavsi prialiT. sisale mineralogi
uri skalis mixedviT Seadgens 6s, xolo simkvrive _ 4000kg/m3. radiaqtiuria, 
gamoiyeneba iSviaT miwaTa elemenetebis, gansakuTrebiT ceriumis misaRebad.

ortoklazi
berZnuli warmoSobis Sedgenili sityva, niSnavs sworad gapobils, 

gatexils. o. mTis qanis warmomqmneli mineralia kaliumiani mindvris Spati 
K[AlSi3O8]. o. TeTri, nacrisferi, movardisfro feris mineralia. sisale, 
mineralogiuri skalis mixedviT 6,5 Seadgens, xolo simkvrive _ 25502650 
kg/m3. o. granitebis, gneisebisa da sxva vulkanuri amomfrqvevi qanebis erT
erTi ZiriTadi nawilia. farTod gamoiyeneba minisa da eleqtrokeramikis 
dasamzadeblad.

orfordxerxi (procesi)
spilenZnikelis gancalkevebis fainStainis nadnobi natriumis sul

fidTan erTad. nikelis madnis koncentrats gamoadnoben flusebTan erTad 
eleqtroSaxtur amrekl RumlebSi, Ni sulfiduri nadnobis _ Stainis miRe
biT, romelSic nikelTan erTad gadadis Fe, Co, Cu. rkinas ganacalkeveben 
daJangviTgaqreviT konverterebSi da miiReben Ni da Cu Senadnobs _ fain
Stains, romelsac flotaciiT ganacalkeveben Ni da Cu-s.

orfuZianoba _ ixileT faza.

orSimo konvertoris
liTonis furclisagan damzadebuli konverteris msxlismagvari gar

sacmi.

ortesebri koWebi

1. gaglinuli koWebi;
2. SenaduRi koWi.

1
2
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osmiumi (Os)
o. platinis ojaxis brWyviala, vercxlismagvari liTonia. is aRmoaCi

na tenantma iridiumTan erTad q. londonSi, 1803 wels. saxelwodeba `osme~ 
(`suni~) miiRo mZafri sunis gamo, rac Zlier toqsikur aqrolad PsO4 war
moqmnasTanaa dakavSirebuli. o. rigiTi atomuri nomeria 76, atomuri masaa 
190,2.

birTvuli izomerebis CaTvliT o. izotopebis ricxvia 37, izotopuri 
masebis diapazoni _ 166→196.

osmiumis ZiriTadi izotopebi

nuklidi
atomuri 
masa

gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

184Os 183,952488 0,02 stabiluria

185Os 184,954041 0 9,36 dRe niSnuli 

186Os 185,953830 1,58 2,1 weli

187Os 186,955741 1,60 stabiluria bmr

188Os 187,955860 13,3 stabiluria

189Os 188,958137 16,1 stabiluria bmr

190Os 189,958436 26,4 stabiluria

191Os 190,960920 0 15,4 dRe niSnuli

192Os 191,961476 41,0 stabiluria

o. mZime izotopebi miiReba Ir(n,p) da Pt(n,α) reaqciebis Sedegad da war
moadgens β _ gamomsxiveblebs. 191Os (15,4 dRe, β) da 193Os (30,6 sT, β) miiReba 
(n, γ) reaqciebiT. Cveulebriv iyeneben niSnul atomebad. maRali kuTri aqti
urobiT scilardCalmersis efeqtis xarjze eTilendiaminuri an fTalo
cianinuri kompleqsebis dasxivebiT miiReba. o. swrafi neitronebis an maRa
li energiis damuxtuli nawilakebis moqmedebis Sedegad iyofa. 191Osis Ses
wavlis dros aRmoCenil iqna mesbaueris efeqti (ix. Ir). 

o. aqvs Semdegi eleqtronuli struqtura: 5s2 5p6 5d6 6s2. K-, L-, M- da 
N- garsebi Sevsebulia.

o. Zvirfasi liTonia, romelic perioduli sistemis mesame triadis 
dasawyisSia moTavsebuli. is gvxvdebaOIdan VImde da VIII valentobebiT amas
Tan oTxvalentiani yvelaze mdgradia. or, sam da oTxvalentian mdgomareo
baSi o. warmoqmnis didi raodenobiT kompleqsur marilebs, gansakuTrebiT 
aminebs. Os(IV)is ionuri radiusia 0,75Ǻ. eqvsvalentian mdgomareobaSi o. war
moqmnis OsF6s, OsO3-s, osmatebs, Me2OsO4, osmilis marilebs Me2(OsO2X4), sadac 
Me aris tute liToni, xolo X _ anioni da osmiuri eTerebi.

o. oTxJangi ori _ yviTeli da TeTri modifikaciiT gvxvdeba. isini 
ganicdis sublimacias. OsO4 wyalxsnarebSi avlens susti mJavis Tvisebebs. 
is katalizuria, asrulebs daJangvis reaqciis aqtivatoris rols da am 
mizniT mas organul qimiaSi farTod iyeneben. is Zlier toqsikuria.

o. liTonur TuTiiT, vercxliswylisa da WianWvelamJavis moqmedebiT 
misi oTxJangis aRdgenis gziT an Sesabamisi SenaerTebis Termuli daSliT 
iReben.
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o. heqsagonur mWidrod SefuTul sistemaSi kristaldeba 22590 kg/m3 sim
kvriviT, rac cnobili nivTierebebisaTvis maqsimaluri sididea. o. liTonis 
atomis radiusia 1,35Ǻ. dnobis temperatura _ 3327K(3054 °C), xolo duRilisa 
_ 5300K(5027 °C).

platinis jgufis elementebTan o. warmoqmnis ramdenime farTod 
gavrcelebul Senadnobs, romlebic saaTis meqnizmebisa da mudmivi avto
kalmebis dasamzadeblad gamoiyeneba.

o. ar ixsneba `samefo araySi~, Sedis lauritis (RuS2) SedgenilobaSi. 
reniumis madnebi Seicavs 187Os izotops, romelic 187Re (3·1010 weliwadi) β 
daSlis dros miiReba. am izotopis raodenobis gansazRvra reniumis mad
nebis xnovanebis dadgenis saSualebas iZ leva.

o. xasiaTdeba sakmaod maRali TbogamtarobiT (87,6 vt/m.K). misi wrfivi 
gafarToebis koeficientia 4,3·106 K1.

o. Semcveloba miwis qerqSi Seadgens _ 1·108 %s. is gvxvdeba Tavisu
fali saxiT, iSviaTad osmiridis saxiTac [Os, Ir]. o. agreTve iReben rogorc 
nikelis gawmendis Tanamdev produqts. misi msoflio wliuri warmoeba 
Seadgens _ 60 kgs, xolo maragi 200 toniT ganisazRvreba. 

osmosi
berZnuli warmoSobis sityva, niSnavs biZgs, wnevas. o. nivTierebis 

(Cveulebriv gamxsnelis) difuziaa firfitaSi naxevradSeRwevad membranaSi 
gavliT, romelic erTmaneTisagan hyofs wminda (sufTa) gamxsnelsa da xs
nars an sxvadasxva koncentraciis mqone or xsnars. 

naxevradSeRwevadi membrana
tixari atarebs gamxsnelis patara molekulebs. aseTi membranis _ 

tixaris orive mxares koncentraciis gaTanabreba SesaZlebelia mxolod 
gamxsnelis calmxrivi difuziis dros. amitom, o., romelic mimarTulia 
siTxis SezRuduli moculobis SigniT endoosmoss uwodeben, xolo, ro
melic mimarTulia moculobis garedan _ ekzoosmoss. gamxsnelis gadata
na membranis saSualebiT ganpirobebulia osmosuri wne viT. is gare Warbi 
wnevis tolia, romelic unda movdoT xsnaris mxridan, rom Sewydes os
mosi e. i. Seiqmnas osmosuri wonasworobis pirobebi. mniSv nelovan rols 
TamaSobs mcenareul da cxovelur organizmebSi. teqnikaSi iyeneben o. 
ukuprocess, ukuosmoss. osmosuri wneva warmoadgens xsnaris hidrostati
kur Warb wnevas, romelic winaaRmdegobas uwevs gamxsnelis difuzias nax
evradSeRwevad membranaze gavliT. o. wneva ganpirobebulia naxevradSeRw
evadi firfitis orive mxares arsebuli gamxsnelis qimiuri potencialis 
mniSvnelobaTa sxvaobiT. cocxal ujredebSi o. wnevis gazomvas iyeneben 
sxvadasxva SenaerTebis molekuluri masis gansazRvrisTvis.

oscilatori

aparati, romelic emsaxureba maRali sixSiris maRali Zabvis im
pulsebis Seqmnas.

oscilograma

oscilografis mier Cawerili mrudi, romelic 
gamosa xavs ori an meti raodenobis sidides Soris 
urTierTdamokide bulebas.

oscilograma
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oscilografi

laTinuri warmoSobis Sedgenili sityva, 
niSnavs rxevebis, talRebis Caweras. o. or an 
met funqciur urTierTdamokidebulebaSi myof 
sidideTa Soris kavSi ris xasiaTis saTvalTva
lo an saregistracio xelsawyo, romelic axa
siaTebs raime fizikur process. xSirad o. iye
neben eleqtrodenis Zalisa da Zabvis cvaleba
dobis xasiaTis Casawerad, agreTve, sxvadasxva 
eleqtrosidide Ta: denis amplitudis, sixSiris, 
fazebis Zvris, eleqtro impulsebis sixSiris da sxvaTa gasazomad, aseve me
ta lo fi zikuri kvlevis danadgarebSi.

metalurgiul teqnologiaSi o. iyeneben saglin glinebsa da liTonze 
gan viTarebuli wnevebisa da Zalebis gasazomad. moqmedebis principis mixed
viT ganasxva veben sinaTlis sxivebian da eleqtronulsxiv(eb)ian o.

otbprocesi
[OTB (Oxygen Top Blowing) process]
Jangbadkonverteruli procesi Tujis teq

nikuri JangbadiT zevidan da inertuli airiT 
qvevidan gaqreviT, kombinirebuli Sebervis sx
vadasxva procesSi gamoiyeneba.

oteniti

saxelwodeba warmodgeba safrangeTis erTerTi dasaxlebuli punqtis 
saxelis mixedviT. o. _ warmoadgens uranis qarsebis jgufis minerals, 
romlis qimiuri Sedgeniloba gamoisaxeba formuliT: Ca(UO2)2[PO4]2·10H2O. 
o. sisale mineralogiuri skalis mixedviT 23ia, simkvrive _ 31003200kg/m3, 
radiaqtiuria da warmodgens uranis erTerT samadno minerals.

ofortprocesi

Rrma anabeWdebis sailustracio formebis damzadebis procesi, mdgo
mareobs liTonis firfitaze mJavamedegi fenis Seqmnasa da am fenaze nemsis 
wveriT gamosaxulebis datanaSi. gakawrul adgilebs wamlaven sxvadasxva 
siRrmeze mJavis moqmedebiT da Semdeg firfitas SeRebaven; saRebavs acile
ben gaSrobis Semdeg da darCenil gakawrul adgilebSi iqmneba gamosaxu
lebis miRebis SesaZlebloba.

oqro (Au)
o. yviTeli, rbili, yvelaze Wedadi, plastikuri, keTilSobili liTo

nia, mdgradia haeris, wylis, mJavebisa da tuteebis mimarT (garda `mefis 
arayisa~ HNO3+HClis). o. kacobriobisaTvis uxsovari droidanaa cnobili. 
am liTonis saxelwodeba momdinareobs sityvidan `aurora~ (`ganTiadi~). o. 
perioduli sistemis I jgufis elementia, atomuri rigiTi nomeria 79, at
omuri masa _ 196,967. birTvuli izomerebis CaTvliT o. izotopuri ricxvia 
39, izotopebis masaTa diapazoniT 176→204.

oscilografi

otbprocesis sqema
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oqros ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

195Au 194,965013 0 186,1 dRe niSnuli

197Au 196,966543 100 stabiluria bmr

198Au 197,968217 0 2,693 dRe
niSnuli 
medicinaSi

199Au 198,968740 0 3,14 dRe niSnuli

o. izotopi 195Au platinis (Pt) deitronebis dasxivebiT warmoiqmneba. 
197Au da 198Au warmoiSoba (n, γ) reaqciebis ganviTarebis Sedegad.

o. radioaqtiuri indikatorebi farTod gamoiyeneba fundamentur sa
mecniero kvlevebsa da warmoebaSi. izotopi 198Au medicinaSi koloiduri o. 
saxiT avTvisebiani simsivneebis dasamuSaveblad gamoi yeneba.

o. eleqtronuli struqturaa: 5s2 5p6 5d10 6s1, K-, L-, M- da N- garsebi 
Sevsebulia.

o. biologiuri mniSvneloba ara aqvs. is stimulatoria. adamianis or
ganizmSi gvxvdeba: kunTovan qsovilSi Semcvelobis Sesaxeb monacemebi ar 
arsebobs, Zvlovan qsovilSi _ 0,016·104 %, sisxlSi _ (0,14,2)·104 mg/l. 

yoveldRiurad sakvebTan erTad miRebis doza mcirea, aratoqsikuria. 
gavrceleba miwis qerqSi Seadgens 0,11·106 %s, zRvis wyalSi _ 1·10-9 %. 

o. bunebaSi gvxvdeba liTonis saxiT.
o. wliuri warmoeba msoflioSi 1420 t. sul msoflio maragi Seadgens 

15000 ts.

oqros qimiuri inertuloba
gvxvdeba 1 da 2valentiani oqro. SesaZlebelia gardamavali orval

entiani mdgomareobac. o. keTilSobili liTonia, yvela liTons Soris 
uaRresad mcire eleqtrodadebiTi TvisebebiT gamoirCeva, rac iwvevs mis 
qimiur inertulobas. martivi nivTierebebidan oqrosTan reagirebs mxolod 
halogenebi. o. ixsneba `samefo araySi~, gogirgmJavasa da cianidebSi dam
JangavebTan erTad yofnisas, agreTve gamdnar tuteebSi maTi liTonebis 
nitratebis garemoSi.

oqros erTvalentiani SenaerTebi
o. erTvalentiani SenaerTebi warmoqmnis mraval kompleqss, romleb

Sic (mag., cianidebTan) liTonis koordinaciuli ricxvia 2. liTonis am 
Tvisebas iyeneben madnebidan misi mopovebisas. erTvalentiani o. marilis 
xsnarebSi disproporcirebas ganicdis liTonur oqrosa da samvalentiani 
oqros mdgrad ionze, romelic wyalxsnarebSi warmoqmnis mdgrad kompleq
sur ionebs koordinaciuli ricxviT 4.

Au3+ martivi ionebi ar arsebobs. zogierT SemTxvevaSi Au(III)-is aRd
genisas warmoiqmneba Au(I), magram ufro xSirad miiReba Au(0). qlorovani 
AuCl3 gaxsnisas warmoqmnis mJava xsnarebs, romlebic Seicavs [AuCl3(OH)] 
kompleqsur ionebs. HClis garemoSi warmoiqmneba oqroqlorovanwyalba
duri mJava HAuCl4, romlis mravali SenaerTia cnobili. es mJava liTonamde 
γ dasxivebiT aRdgeba.

Au(OH)3 amfoteruli SenaerTia, magram masSi mJava Tvisebebi Warbobs. 
tuteebTan moqmedebisas is warmoqmnis auritebs.
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oqros samvalentiani SenaerTebi
samvalentiani o. SenaerTebi, romlebic Seicavs azots, mgrgvinav o. 

da gansakuTrebiT JangbadSemcvel SenaerTebs _ Zlier feTqebadia. misi 
xsnarebidan, praqtikulad, yvela liTons SeuZlia oqros gamoyofa. Au/Au+3 
eleqtrodis standartuli potencialia 1,50v., xolo Au+/Au+3 eleqtrodisa 
1,39v. _ Au+ da Au+3 ionuri radiusebi Sesabamisad 1,35isa da 0,85Ǻs tolia. 

cnobilia 3valentiani oqros organuli warmonaqmnis R3Au, R2AuX da 
RAuX2 tipis didi raodenoba, romelTagan zogierTs aqvs cikluri ageb
uleba. o. kuburwaxnagdacentrebul sistemaSi kristaldeba.

o. masiuri natexebi yviTeli ferisaa, wvrilmarcvlovan mdgomareo
baSi ki Savi feris liTonia. o. hidrolizi sakmaod advilia, naleqebiT an 
gelebiT sorbcirebisas mewamul fers iRebs.

oqros Tvisebebi, gamoyeneba
o. simkvrivea 19320 kg/m3, Tbogamtaroba _ 317 vt/m.K, wrfivi gafarToebis 

temperaturuli koeficientia 14,16·106 K1. o. dnobis temperaturaa 1337,58 K 
(1064,43 °C), rasac Termowyvilebis dakalibrebisaTvis gamoiyeneben. duRi
lis temperaturaa 3220 K (2947 °C). o. gamoirCeva maRali TbogamtarobiTa da 
WedadobiT. misi civad glinviT SeiZleba 8·10-5 mm sisqis afskis miReba. 1 g. 
oqro SesaZlebelia sam kilometrze gaiWimos mavTulis saxiT.

o. maRali plastikuri Tvisebebisa da qimiuri pasiurobis gamo mra
valmxriv gamoiyeneba. o. liTonisa da Senadnobebis saxiT saiuveliro 
saqmeSi da monetebis warmoebaSi uxsovari droidan gamoiyeneben. o. Semcv
eloba izomeba karatebSi. saiuveliro nawarmSi o. Semcveloba 58 %mdea. 
o. kbilebis saproTezo saqmeSi farTod iyeneben, rac ganpirobebulia misi 
maRali adgeziurobiT da qimiuri inertulobiT. koloiduri oqro antisep
tikuri TvisebebiT gamoirCeva.

enciklopediis redaqcia sainteresod miiCnevs mkiTxvels miawodos 
msoflioSi yvelaze saintereso liTonis _ oqros _ garSemo adamianebisaTvis 
keTildReobis garda, ubedurebis momtani istoriuli ambebi da sxvadasxva 
drois legenda*.

oqro TviTnabadi
TviTnabadi elementebis klasis minerali, romelSic vercxlis, 

spilenZis, rodiumis, iridiumis da sxva minarevebi aTeul procents aRwevs. 
o.T. feri Ria yviTelia, minarevebiani o. ki _ mkrTali yviTeli an wiTel
yviTeli, zogjer gadadis mwvaneSi. sisale, mineralogiuri skalis mixed
viT 23ia, xolo simkvrive _ 1560018300 kg/m3.

ganarCeven wvrildispersiuls (15 mkm), mtvrismagvars (550 mkm), wvrils 
(0,052mm) da msxvils (2mm meti zomis) o.s. zogierTi TviTnabadis wona ram
denime kgs Seadgens.

oqros mopovebis groviTi meTodi
oqros mopovebisa da miRebis mravali xerxidan yvelaze gavrcelebu

lia groviTi meTodi. oqros Semcveli sxvadasxva silikaturi, karbonat
uli da sxva qanebiT, maT Soris wvrilmarcvlovani nawilakebis cianidis 
xsnariT. damuSavebis Semdeg xdeba oqros gamoyofa.

kazreTis feradi metalurgiis gaerTianebis direqtoris eldar bo
WoriSvilis iniciativiT (romelic Sedioda rusTavSi moqmedi ̀ saqsamTomet

* oqros Sesaxeb istoriuli masalebi ixileT enciklopediis bolos, gv. 498.  
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alurgiis~ kompaniis SemadgenlobaSi _ mmarTveli g. qaSakaSvili), `saqsam
Tometalurgiis~ xelmZRvanelobasTan SeTanxmebiT gaformda xelSekrule
ba avstraliis oqrosa da feradi liTonebis warmoebaSi gamocdil kompani
asTan da am xelSekrulebis safuZvelze funqcionireba daiwyo aRniSnulma 
sawarmom. amJamad es sawarmo privatizebulia da warmatebiT muSaobs.

oqsidebi
qimiuri elementebis SenaerTebi JangbadTan, Jangeulebi. yvela sax

is o. iyofa or ZiriTad jgufad: marilwarmomqmnel da marilarwarmomqm
nel oqsidebad. marilwarmomqmneli o. iyofa fuZe, mJava da amfoterul 
Jangeulebad (maTi wyalTan SeerTebiT miiReba fuZeebi, mJavebi da amfot
eruli Tvisebebis naerTebi). o. mravali saxeoba bunebaSi gvxvdeba Tavisu
fali saxiT, aseTia: wyali (H2O), naxSiroJangi (CO2), kaJmiwa (SiO2).

rkinis da aluminis o. maTi miRebis ZiriTadi wyaroebia.
o. farTod iyeneben teqnikaSi. mag., Camqral kirs (CaO) _ samSeneblo 

saqmeSi; NO2, SO2-s _ azotisa da gogirdmJavas warmoebaSi da sxv.

oqsidireba
liTonebze damcavi danafaris miReba sakuTari oqsidebis qimiuri an 

eleqtroqimiuri meTodiT warmoqmnili Sris Sedegad. foladebis o. xdeba 
zedapirul Sreze rkinis oqsidis warmoqmniT, romlis sisqe ramdenime mkm
mde miiReba _ haerze kontrolirebadi maRaltemperaturuli daJangviT, 
tute liTonebis marilxsnarebSi CaZirviT an cxel koncentrirebul NaOH-
is xsnarebSi damJangavebis _ persulfatebis, nitratebisa da qloridebis 
damatebiT. miRebuli danafarebi (lurji, Savi, yavisferi) ZiriTadad Sedge
ba Fe3O4-sagan da arasakmarisia koroziisagan dasacavad, amitom daitaneba 
inhibirebuli zeTis an cvilis) fena. feradi liTonebidan, oqsidireba 
ZiriTadad gamoiyeneba Al, Mg, Cu, Ti da maTi SenadnobebisaTvis. aluminze 
oqsiduri sqeli (≥100 mkm) Sris miReba xorcieldeba anodirebiT (ix. ano
direba).

oqtedi
mravalkuTxedis erTerTi gavrcelebuli saxeoba.

p

paileri

badia, kasri, cicxvi, avzi, WurWeli myari (fxvieri) an Txevadi niv
Tierebebis saTavso (moculoba). Ggamoiyeneba samTometalurgiuli dargis 
sawarmoebSi.

paketi

1. sworkuTxovani formis msubuqi wonis dawnexili jarTi. gvaro
bis mixedviT ganarCeven sawarmoo, sayofa cxovrebo Tunuqis, furclovani, 
milebis, kuTxovani, wvrilsortuli naglinis CamonaWrebis mavTulis, bur
bu Selis da sxva saxis p.;

paketebad dawnexili jarTis ga moyeneba xels uwy obs sadnobi agrega
tis mwarmoeblurobis gazrdas, teq nologiuri procesebisa da ekonomikuri 
maCveneblebis gaumjobesebas;
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2. liTonis namzadis, naxevarfabrikatebisa da nakeTobaTa partia, gam
zadebuli Semdgom teqnologiur safexurze ga dasacemad an transpor ti re
bisaTvis, kooperaciiT gaTvaliswinebuli sawarmosaTvis gadasamuSa veblad.

paketireba
dawnexis procesi, romelic xorcieldeba paketirwnexiT. liTonda

muSavebisa da warmoebis msubuqi wonis liTonuri narCenebis (burbuSela, 
sxvadasxva saxis furceli da wvrilsortuli naglinis sayofacxovrebo 
liTonis jarTis CamonaWrebi) moculobaSi Semcireba dawnexiT sworkuTxo
van formis paketebad.

paketirwnexi
liTonis jarTis paketirebis wne xi ZiriTa

dad hidravlikuri danadgaria sxvadasxva mwarmoe
blurobiTa da dawneviT.

paladiumi (Pd)
p. bzvinvare movercxlisfroTeTri plastikuri koroziamedegi liToni. 

mJavesa da tuteebSi xsnadia, kargad STanTqavs wyalbads. p. atomuri nomeria 
46, xolo atomuri masa _ 106,42. p. 1803 wels aRmoaCina ingliselma mecnierma 
u. volastonma daumuSavebel platinaSi, miuxedavad imisa, rom misi bunebrivi 
Senadnobebi brazilielebisaTvis cnobili iyo me18 saukunis dasawyisidan.

saxelwodeba paladiumi im periodSi u. olberosis mier aRmoCenil 
asteroid paladas daukavSires.

izomerebis CaTvliT p. izotopebis ricxvia 25, xolo izotopuri mase
bis diapazoni _ 96→116.

paladiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

102Pd 101,905634 1,02 stabiluria  

103Pd 102,906114 0 16,97 dRe niSnuli

104Pd 103,904029 11,14 stabiluria

105Pd 104,905079 22,33 stabiluria bmr

106Pd 105,903478 27,33 stabiluria

108Pd 107,903895 26,46 stabiluria

109Pd 108,905954 0 13,47 sT niSnuli

110Pd 109,905167 11,72 stabiluria

p., rogorc bunebrivi elementi, 102dan 110mde stabiluri izotopebis 
narevia. yvelaze metad bunebaSi gavrcelebulia 105, 106 da 108 izotopebi. p. 
aqvs 98dan 115mde izotopi, romelTaganac 107Pd,109Pd da 111Pd metastabiluri 
izomerebi aqvs. 105Pstabilur izotops aqvs ori izomeri _ erTi maTgani 
(2 wm, β). p. keTilSobili liTonia perioduli sistemis VIII jgufis meore 
triadidan da aqvs Semdegi eleqtronuli struqtura: 4s2 4p6 4d10, K-, L- da 
M- garsebi Sevsebulia.

paketirwnexi
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paladiumis msubuqi izotopebi
107 da 115 masuri ricxvebis mqone izotopebi uranis dayofis produqte

bia. p. 107dan 109mde masuri ricxvis mqone sami izotopi da maTi izomere
bi neitronebis watacebiT, Sesabamisi stabiluri izotopebiT scilard
Calmersis efeqtis xarjze, dieTilendiaminur da ftalocianinebul komp
leqsebze maRali kuTri aqtiurobebiT warmoiqmneba. msubuqi izotopebi ki 
ruTeniumis dasxivebiT an rodiumze deitronebis an protonebis dasxivebiT 
miiReba. 103Pd izotops, romelic aseve miiReba 103Ph (p, n) reaqciiT, niSnuli 
atomebis saxiT iyeneben. 103Pd 17dRiani naxevrad daSlis periodiT gadadis 
103mRhSi (57 wT.) eleqtronuli watacebiT. am izotopebis zRvruli dasaS
vebi normaa wyalSi 102 mkkiuri/ml, xolo haerSi _ 8·10-7mkkiuri/sm3. 109P 
izotops, romelic (13,6 sT, β) dayofisas miiReba, aseve niSnuli atomebis 
saxiT iyeneben.

107Pd (7,5·106 weli, β) ganixileba, rogorc `mkvdari birTvi~. e. i. adre 
is iyo mzis sistemis watacebis erTerTi ZiriTadi Semadgeneli nawili, 
magram amJamad radioaqtiuri daSlis Sedegad `Cakvda~. marTlac, zogierT 
meteoritebSi aRmoCenil iqna 107Ag-is mcire siWarbe (romelic 107Pd β- daS
lis Sedegadaa warmoqmnili) normalur SemcvelobasTan SedarebiT.

paladiumis 14valentiani naerTebi
p. ZiriTadad orvalentiania, magram aseve warmoqmnis erTvalentian 

naerTebs. orvalentiani p. amJRavnebs Ni(II) da Pt(II) Tvisebebs. is warmoqmnis 
sxvadasxva tipis kompleqsis simravles, romelTa sakoordinacio ricx
via 4. anionuri kompleqsebis garda, p. diaminebs [Pd(NH3)2X2], tetraminebs 
[Pd(NH3)4]2+, dihidroqsidaminebs, Tiodiaminebs, fosfinebs, arsinebs, dipir
idinebs da sxva organuli jgufebis kompleqsebs. misi xelovnuri kom
pleqsebi organul gamxsnelebSi xsnadia, rac xels uwyobs mis gamoyofas 
sxva elementebisagan.

p. sxva keTilSobili liTonebidan SeiZleba gamovyoT ionuri mimocv
liT an qaRaldis qromatografiiT. Pd2+ ionuri radiusia 0,84Ǻ. 

p. aramdgradi kompleqsebi wyalxsnarSi hidrazinis, SO2-is, NO2-is, CO
s, C2H2s, C2H4isa da sxv. moqmedebis Sedegad liTonis gamoyofiT aRdgeba. 
mis misaRebad liTonis am Tvisebas iyeneben, agreTve wyalbadis nakadSi 
500 °C temperaturaze da Sesabamisi SenaerTis Termuli daSlisaTvis erT
erTi misi qlorSemcveli kompleqsis aRdgenisTvis.

paladiumis miReba da gamoyeneba
p., rogorc liToni, eleqtrolitidan eleqtrodebze gamoyofiT Sei

Zleba iqnes miRebuli.
p. kuburwaxnagdacentrebul sistemaSi kristaldeba. misi simkvrivea 

12020kg/m3, dnobis temperatura _ 1825 K (1552 °C), xolo duRilisa _ 4253 K 
(3980 °C). 

p. sxvadasxva fizikuri formiT gvxvdeba. cnobilia p. heqsogonuri 
modifikacia, misi kompaqturi, koloiduri gunda, agreTve p. sevadi, romel
sac p. hidridebis warmoqmniT wyalbadis didi raodenobis STanTqmis unari 
aqvs. p. es Tviseba airovani narevebidan wyalbadis gamoyofisaTvis gamoi
yeneba. gaxurebul mdgomareobaSi is absorbirebs O2, COsTan.

p. iyeneben katalizatorad hidrogenizaciisa da daJangvis reaqciebSi. 
is tute liTonebis kargi damcvelia koroziisagan, raki asrulebs pasiva
toris rols.
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p. farTod iyeneben saoqromWedlo saqmeSi, stomatologiaSi. p. qlo
rids aseve iyeneben sxvadasxva reaqciis msvlelobisas qimiur analizsa da 
fotografiaSi.

p. iSviaT elementTa jgufs miekuTvneba. is xSirad platinis jgufis 
sxva liTonebTan erTad gvxvdeba. mas pouloben iridiumSi, nikelTan, spilen
ZTan erTad. mag., bragiti (Pt, Pd da Ni) sulfidebi 20 %mde Pds Seicavs.

p. Semcveloba dedamiwis qerqSi 106 %ia, rkinis meteoritebSi _ 4·104 %, 
xolo zRvis wyalSi _ 2·1012 %.

p. msoflio warmoeba wina saukunis 80ian wlebSi Seadgenda 24 t/w. 
sufTa p. iyeneben Zalian sufTa wyalbadis misaRebad da eleqtrokon
taqtebis dasamzadeblad avtomatur satelefono sadgurebSi, Termoregu
latorebsa da TermowyvilebSi, saiuveliro saqmeSi da sxv. misi maragis 
Sesaxeb cnobebi ar moipoveba. 

paladiumireba 
liTonnakeTobaTa zedapirze p. 15 mkmmde feniT dafarva koroziisgan 

dacvisa da zedapirisadmi maRali amreklavi Tvisebebis misaniWeblad. p. axor
cieleben paladiumis eleqtrodaleqviT fostaturi da aminonitritu li mJave 
da tute eleqtrolitebidan uxsnadi grafitis an Pdis anodis gamoyenebiT.

paladiumis naerTebi Zvirfas liTonebTan 
p. Senadnobebi oqrosTan, platinasTan, rodiumTan gamoiyeneba Ter

moregulatorebsa da TermowyvilebSi, xolo Senadnobebi _ oqrosTan, ver
cxlTan, nikelTan da sxv. elementebTan _ oqromWedlobaSi da kbilis pro
Tezebis dasamzadeblad. p. da misi SenaerTebi farTod gamoiyeneba warmoe
baSi, rogorc kata li zatorebi, hidrogenizaciisa da dehidrogenizaciis 
procesebis marTvisas.

paleti (paletebi)
saaglomeracio lentis gverdebqimiani 

cecxl riki  ani qvedis mqone urika (urikebi), 
romelTa er Tobli o ba qmnis aglomanqanis Ziri
Tad, e. w. Secxobis ubans 
(zonas).

paneli 

1. saqarxno wesiT damzadebuli Tanamedrove Senobebisa da nagebobe
bis mSeneblobaSi gamoyenebuli msxvilzomiani brtyeli elementi, tixre
bis, gadaxurvebis, kedlebisa da sxva daniSnulebis samSeneblo nawilebis 
asagebad;

2. sawarmos, agregatis, satransporto xomaldebis, sxva saSualebis, 
sakontrolosazomi xelsawyoebis samarTavi pultis eleqtrogamanawile
beli fari.

am termins iyeneben mravali sxva daniSnulebiT, rogorc mSenebloba
Si, ise mrewvelobis sxva dargSi.

pal
eti

paletebisagan Sedgenili saaglomeracio 
lenti madnis koncentratiT
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paraboloidi hiperboluri deformaciisa 
liTonebis glinvis dros meore rigis Ria ze

dapiri, romelsac ara aqvs centri koordinatTa 
Rer  ZebSi: gamoWimvis koeficienti (X RerZis gaswv
riv), gaganierebis koeficienti (Y RerZis gaswv
riv) da simaRleze moWimvis koeficienti (Z RerZis 
gas wvriv). deformaciis hiperboluri paraboloi
di (p. h. d.) moculobis mudmivobisas iZleva Tval
naTliv war modgenas simaRleze, ganivad da grZivad 
deforma ciebis urTierTkavSirze. 

p.  h.  d. SemoiRo rusma metalurgma, li Tonebis 
glinvisa da plastikuri deformaciis sxva pro  cesis sferoTa mecnierma 
i. m. pavlovma (19001985 ww.).

paragenezisi elementebisa 
qimiuri elementebis erToblivi Semcveloba mineralebsa da mTis 

qanebSi, ganpirobebuli elementebis periodul sistemaSi maTi mdgomareo
biT, mineralebis da mTis qanebis fizikurqimiuri pirobebiT. samTamadno 
praqtikaSi damaxasiaTebelia Cu, Pb, Zn, Ag, Au, Sn, W, Mo, Co, Ni, U, Bi, S, Se, Te 
paragenezisi.

paramagnituroba anu paramagnetizmi 
nivTierebebis magnituri Tvisebebis erToblioba (paramagnitebi), rom

lebic xasiaTdeba dadebiTi magnituri agznebadobiT X<1. paramagnitebis 
magnituri SeRwevadoba μ>1, magram axlos araa 1Tan. gare magnitur velSi 
paramagnituri sxeuli iZens damagnitebas, romlis mimarTuleba emTxveva 
velis Zabvas.

p. ZiriTadad ganpirobebulia atomebis molekulebisa da ionebis mag
nituri momentebis orientaciiT gare magnitur velSi, amasTan, es orien
tacia damokidebuli ar aris dammagnitebeli velis Zabvaze. paramagnituri 
magnituri agznebadoba ZiriTadad damokidebulia Termodinamikur tempera
turaze, xolo fuZe da fuZemiwovani paramagnituri liTonebis magnitur 
agznebadobaze. es damokidebuleba ar exeba feromagnitur nivTierebebs. 
isini paramagniturebi xdeba e. w. kiuris wertilis zeviT temperaturaze.

parametri 
berZnuli warmoSobis sityva, niSnavs gamzoms. sidide, romelic axasia

Tebs obieqtis Tvisebas an misi funqcionirebis reJims. am termins xmaroben 
mravali mniSvnelobiT mecnierebisa da teqnikis dargebis mixedviT.

p. maTematikaSi warmoadgens sidides, romlis mniSvneloba gamoiyen
eba elementebis erTmaneTisagan gansxvavebis mizniT. magaliTad, x2 + y2 = r2 
gantolebaSi p. r sidide aris wrexazis p., vinai dan r gansazRvruli mniS
vnelobiT mravali wrexazidan gamoirCeva, erTi romelime gansazRvruli 
wrexaziT.

p. teqnikaSi warmoadgens sidides, romelic iZleva sistemis, mowyo
bilobis, movlenis, procesis da sxv. arsebiT daxasiaTebas. magaliTad, 
meqanikur sistemebSi aseT sidideebs warmoadgens masa, xaxunis koeficien
ti, inerciis momenti da sxv. eleqtrosistemebSi _ winaRoba, induqciuroba, 
tevadoba, denis Zala da Zabva. siTburi procesebis p. warmoadgens Tbote
vadoba, siTbogamtaroba, temperaturagamtaroba da sxv.

hiperboluri paraboloidi
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p. kristaluri gisosisa
elementaruli ujredis gverdis sigrZe an sigane izomeba nanometre

biT, nm.;

p. saglinavi dganis
maqsimaluri kveTi, diametri, saaTobrivi mwarmoebluroba tonebSi, 

wliuri mwarmoebluroba da sxv.;

p. Rumlisa
siTburi simZlavre, siTburi datvirTva, tevadoba, mwarmoebluroba 

da sxv.

parafinva, parafineba 
sasursaTe saqonlis SesafuTi qaRaldis, safeiqro nawarmis, xis 

masalisa da sxva nivTierebebis parafiniT gaJRenTa wyalgaumtarobisa da 
sxva Tvisebebis misaniWeblad.

parafini 
laTinuri warmoSobis Sedgenili sityva, niSnavs naklebad monaTe sa ves. 

saxelwodeba warmodgeba reaqtivebisadmi p. neitralurobis Tvisebebi dan.
p. warmoadgens myari, gajerebuli naxSirwyalbadebis uferul sanTlis

magvar narevs C18-C35 SemadgenlobiT, dnobis temperaturiT 4065 °C.
p. miiReba navTobis deparafinizaciis Sedegad. p. warmoadgens eleqtro

saizolacio masalas, farTod gamoiyeneba, rogorc plastikuri sagozavebis 
Semadgeneli nawili, sapoxi sinTezuri mJavebisa da spirtebis nedleuli. 
medicinaSi gamoiyeneba p. mkurnaloba.

paracelsis fokusi kobaltiT 
aRorZinebis epoqis cnobili eqimisa da bunebismety velis paracelsis 

fokusi, romelic warmatebiT sargeblobda kobaltis qloridis Tvisebe
biT. swavluli auditorias uCvenebda suraTs, romelzec gamoxatuli iyo 
zamTris peizaJi, TovliT dafaruli xeebi da gorakebi da aZlevda saSuale
bas, damtkbariyvnen am suraTiT. Semdeg igi auditoriis Tvalwin zamTars 
gardaqmnida zafxulad. TovliT dafaruli xeebi da gorakebi uceb mwvane 
foTliT da balaxiT imoseboda. faqtobriv, saswauli xdeboda. Cveulebrivi 
temperaturis pirobebSi kobaltis qlorids, romelsac Sereuli aqvs nike
lisa da rkinis qloridebis garkveuli raodenoba, ara aqvs feri, magram Tu 
misi gamoyenebiT raimes davwerT, gamovaSrobT da Semdeg odnav SevaTbobT, 
miiRebs lamaz mwvane fers. am xsnarebiT sargeblobda paracelsi da qmnida 
Tavis saswaulebriv peizaJebs. saWiro momentSi swavluli mayureblisgan Se
umCnevlad anaTebda suraTidan dafarul sanTels da tiloze xdeboda wel
iwadis droebis Secvla, TeTri feri gadadioda mwvaneSi. Tavad swavlulma 
ar icoda sakuTari saRebavebis Sed geniloba, maSin jer kidev arc kobalti 
da arc nikeli ar iyo cnobili, magram saRebavebSi kobaltis SenaerTebis 
gamoyeneba mravalsaukunovan monapovrad iTvleboda.

parkerizacia _ ixileT fosfatireba.

parki sacvleli mowyobilobis
drois gansazRvrul periodSi sacvleli metalurgiuli mowyobilo

bis gansazRvruli raodenoba _ sawarmoo eqsploataciaSi arsebuli. rofe
bisa da boyvebis parkis raodenoba ganisazRvreba da damokidebulia folad
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sadnobi saamqros mwarmoeblurobaze, kazmis CatvirTvisTvis da dnobebis 
gamoSvebis Seuferxebeli organizmebis uzrunvelyofaze _ moicavs mil
ionobiT Rirebulebis aTasobiT sacvlel mowyobilobas.

Tanamedrove foladsadnob konverterebs da rkalur eleqtrosadnob 
saamqroebs aRar esaWiroeba rofebisa da boyvebis parki. kazmis CatvirTva 
xdeba jarTis meqanizebuli badiebiT, romelTa raodenoba mcirea da da
mokidebulia jarTis momzadebis xarisxsa da saamqros mwarmoeblurobaze.

foladis Camosxma xorcieldeba uwyveti Camosxmis manqanebiT, romelTa 
raodenoba Zalian mcirea da emTxveva sadnobi agregatebis raodenobas; maTi 
mwarmoebluroba damokidebulia uwyveti saCamosxmo manqanis kristaliza
torebis kveTsa da saCamosxmo nakadebis raodenobaze, Camosxmis siCqaresa 
da sadno bi saamqros dRiur mwarmoebulobaze. boyvebis aTasobiT raode
nobis par kis nacvlad Tanamedrove foladsadnobi saamqroebis kristali
zatorebis par ki ar aRemateba aTobiT erTeuls da damokidebulia Ca
mosasxmel kveTebze.

partia
erTi dasaxelebisa da zomebis namzadis an mza produqciis gansazRv

ruli raodenoba, romelic erTdroulad aris warmoebaSi an egzavneba 
momxmarebels. magaliTad, milebis p., sortuli naglinis p. da sxv.

parcialuri moculoba 
moculoba, romelsac daikavebda airebis narevSi arsebuli calkeuli 

airi, Tu mas eqneboda narevis temperatura da wneva. p. m. cnebas iyeneben 
idea luri airebis narevebis gaangariSebebSi.

parcialuri wneva
airebis narevSi arsebuli romelime calkeuli airis wneva, romelsac 

is ganaviTarebda narevis mier dakavebul moculobamde da eqneboda igive 
temperatura, rac narevs. p. w. cnebas iyeneben idealuri airebis narevebis 
gaangariSebebSi.

pasivatori 
nivTiereba, romlis gamoyenebiTac xdeba liTonnakeTobaTa da male

girebelTa (wminda liTonuri elementebisa da feroSenadnobebis) zeda
piruli fenis gadayvana aqtiuri mdgomareobidan pasiurSi, maTi korozia
medegobis gazrdisa da reaqciaSi Sesvlis siCqaris Semcirebis mizniT. p. 
gamoiyeneba cecxlgamZle inertuli masebi (sagozavebi), Jangeulebis afs
kebi, saRebavebi da sxv. magaliTad, magniumiT Tujis mikrolegirebis pro
cesSi maT zedapirs faraven.

pasivacia, pasivireba 
koroziamedegobis gazrdis mizniT liTonis aqtiuri mdgomareobidan 

pasiurSi gadayvana, mis zedapirze oqsiduri an sxva afskis an fenis warmo
qmniT. umTavresad xorcieldeba qromatebis, nitritebisa da a. S. xsnarebSi 
damuSavebiT. p. SeiZleba warmoebdes ara damJangav garemoSic, mag.; Mgis, 
HF-Si, Mo-is, HCl-Si da a. S., aseve masalebis xaxunis procesSi. farTod 
gamoiyeneba eleqtroqimiuri meTodi – anoduri da kaToduri p.

pasiuroba liTonis
liTonebis da Senadnobebis gadidebuli koroziamedegobis mdgomareo

ba, umTavresad gamowveulia mis zedapirze anoduri procesis kinetikis 
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damuxruWebiT. p. l. aRmoCenil iqna m. lomonosovis (1738 w.), damoukide
blad keieris (1790 w.) da m. faradeis (1836 w.) mier, rogorc rkinis xsna
dobis myisieri Sewyvetis unari HNO3is gadidebuli koncentraciis dros. 
dadgenil iqna sxva liTonebis pasiuroba, ZiriTadad damJangavi xasiaTis 
sxvadasxva garemoSi. adsorbciulapskovani Teoriis Tanaxmad pasiurobis 
movlena aixsneba liTonebis gaxsnis anoduri procesis damuxruWebiT, mis 
zedapirze adsorbciuli oqsidebis barieruli mTliani Sris (110 wm) war
moqmnis Sedegad, romelsac aqvs oqsiduri an hidroqsiduri buneba. praqti
kulad mniSvnelovani liTonebi, maTi pasiuri mdgomareobis gadidebis sru
lyofisaTvis, SeiZleba ganlagdes Semdegi rigiT: Cu – Rb – Sn – Cd – Zn – Mn 
– Fe – Co – Ni – Mg – Mo – Be – Cr – Al – Nb – Ta – Zr – Ti.

paskali
cnobili frangi mecnieris b. paskalis (16231662 ww.) gvaris mixedviT 

_ erTeulebis saerTaSoriso sistemis wnevis erTeuli, aRiniSneba „pa“ sim
boloTi da tolia wnevisa, romelsac 1 n Zala aviTarebs 1 m2 farTobze, 
amasTan, farTobi da Zala erTmaneTisadmi ganlagebulia urTierTperpendi
kularulad. pais jeradi erTeulia kilopaskali _ kpa (1 kpa= 103 pa), mega
paskali (1 mgpa=106 pa), gigapaskali (1 gpa=109 pa). pais wilobrivi erTeule
bia: milipaskali (103 pa), mikropaskali (106 pa) da sxv.

pasta
italiuri warmomavlobis sityva, niSnavs coms.
p. _ comisebri cecxlgamZle sagozi masa, brZmedisa da martenis Rum

lebidan gamosaSvebi arxebisa da Rarebis amosagebad.Mmzaddeba TixamiwiT 
0,5 mm koqsis anaceriT, fisiT, specialur rbiebian vertikalur, sazel man
qanaSi.

patenti 
yvela saxelmwifos sapatento uwyeba ixilavs gamomgonebelTa ganacx

adebs da Tu sxva qveyanaSi msgavsი xerxi da mowyobiloba ar arsebobs, 
dadgenili wesiT gascems gamogonebis mowmobas da patents. saqarTvelo
Si patentirebis warmarTvisa da saerTaSoriso aRiarebisaTvis moqmedebs 
biuroebi, romelTagan kvalifikaciiT, saqmianobiT gamoirCeva gamocdili 
patentmcოdnis, akademiuri doqtoris, ruseTis sabunebismetyvelo mecniere
baTa akademiis wevrisASalva gvaramaZis sapatento biuro, maRali reitingis 
specialistebis _ gulsunda lolaZis, naTia koduas da olRa TvaraZis 
sistemuri inteleqtualuri naSromiT.

metalurgiis dargSi profesorebis g. qaSakaSvilisa da i. qaSakaSvi
lis sami: #390, #447, #497is mecnieruli aRmoCenebis safuZvelze Seqmnili 
inovaciuri gamogonebebis, JenevaSi saerTaSoriso aRiarebaSi, ruseTSi, Ci
neTsa da amerikis SeerTebul StatebSi dapatentebaSi didi Rvawli miuZ
Rvis Salva gvara maZis sapatento biuros.

patentireba 
1. liTonis (foladebis) Termuli damuSavebis saxeoba, romelic iT

valiswinebs saSualo da maRalnaxSirbadiani foladis nakeTobaTa gaxure
bas 870950 °Cze, ris Semdeg maT aciveben swrafad fuZemarilian an tyviis 
abazanaSi izoTermuli dayovnebiT 450550 °Cze gardaqmnebis damTavrebisa
Tvis, Semdgom haerze gacivebiT. gamoirCeva wvrilfirfitovani perlituri 
(trostitis an sorbitis) struqturiT;
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2. p. iyeneben ZiriTadad mavTulis warmoebisas moWimvis xarisxis da 
simtkicis gazrdis mizniT adidvis procesSi, romelic gamoiyeneba zambare
bisa da roialis simebis dasamzadeblad.

patina
sxvadasxva Seferilobis (mwvanedan yavisferamde) Txeli afski, rome

lic warmoiqmneba spilenZis, brinjaosa da TiTbris nakeTobaTa zedapirze 
bunebrivi garemos moqmedebiT an specialuri damJangavebiT damuSavebisas.

patinireba
spilenZis, brinjaosa da TiTbris nakeTobaTa zedapirze patinis miRe

ba specialuri damuSavebis Sedegad (damJangavi nivTierebebis moqmedebiT). 
gamoiyeneba xelovnebis nawarmis rRvevisagan dasacavad da dekoraciuli 
xiblis gasaumjobeseblad.

patruqi, amnTebi
zonaris mokle naWeri, romlis wvis siCqare ar aris didi (0,5 sm/wm). 

misi gula warmoadgens bambeuli Semonaqsovis konas, romelic gaJRenTi
lia Jangbadis Semcveli marilxsnariT. gamoiyeneba cecxlgamtari zonris 
mosakideblad.

paundali
Zalis britanuli erTeuli, tolia 0,138255 niutonis (ix. niutoni).

paCuki 
didi moculobis foladis cilindrisebri avzi, Signidan amogebulia 

koroziamedegi masaliT da aRWurvilia mosarevi mowyobilobiT. gamoiyene
ba uwyveti gamotutvis teqnologiaSi (ix. gamotutva).

pirvelad p. gamoiyenes vercxlis Semcveli madnebis gamotutvis pro
cesSi meqsikis metalurgiis centrSi q. paCukSi (Stati indiana), saidanac 
warmodgeba reaqtoris saxelwodeba.

sxvadasxva konstruqciis p. iyeneben agreTve U da Au Semcveli mad
nebis gamotutvis procesSi.

pegmatiti
berZnuli warmoSobis sityva, niSnavs SekavSirebas, damagrebas kavSirs.
1. mineralogiuri warmonaqmni, Semdgari kvarcisa da mindvris Spatis 

nazrdebisgan, e. w. saweri graniti, romelsac agreTve uwodeben grafikul p.;
2. Ria feris msxvilmarcvlovani mTis qani, Semdgari mindvris Spatisa, 

kvarcisa da qarsis mineralebisagan. p. mineralebi, Tavis mxriv, Seicavs 
iSviaT liTonebs da advilad aqrolad komponentebs H2O, F2, Cl2, Br2 da sxv. 
p. gamoiyeneba, rogorc keramikuli nedleuli. p. dakavSirebulia Zvirfasi 
qvebis sawarmoo mniSvnelobis sabadoebTan, romlebSic moipoveben piezok
varcs, optikur fluorits, muskovitqarsebs, iSviaT liTonebs.

peltes movlena
siTbos gamoyofa an STanTqma ori sxvadasxva gamtari masalis _ 

liTonebis, naxevradgamtarebis kontaqtis Sedegad, am kontaqtSi mudmi
vi eleqtruli denis gatarebiT. Sekrul wredSi erTi kontaqti xurdeba, 
meo re civdeba. denis mimarTulebis Secvlisas Tburi efeqti icvlis ni
Sans. gamoyofili an STanTqmuli siTbos raodenoba kontaqtSi gamavali 
eleqtruli q muxtis proporciulia Q=Πq, sadac Π kontaqtirebuli niv
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Tierebis bunebaze damokidebuli peltes koeficientia. es movlena aRmoCe
nil iqna 1834 w. frangi fizikosis J. pelties mier. p. m. ganpirobebulia gam
tarebis sazRvarze kontaqtur potencialTa sxvaobis arsebobiT, romelic 
warmoiqmneba masalis eleqtronuli speqtris agebulebaSi gansxvavebisa 
da eleqtronebis gamosvlis muSaobis sxvaobis Sedegad. p. m. saSualebas 
iZleva konstruirebul iqnes sakmaod ekonomikuri da maRalmwarmoebluri 
samacivro danadgarebi, romlebic saWiroa saiaraRo, kriogenuli, kosmosSi 
mo muSave konstruqciuli legirebuli foladebis dasamzadeblad.

pemza _ ixileT minqafa.

pentlanditi 
minerals p. ewoda swavlulisa da mogzauris j. pentlendis (17971873 

ww.) pativsacemad. p. rkinisa da nikelis sulfidi (Fe,Ni)9S8 gamoirCeva brin
jaos an yviTeli feriT, liTonuri krialiT (brWyvialiT); sisale, mineralo
giuri skalis mixedviT, 34 tolia, xolo simkvirive _ 45005200 km/m3. p. nikelis 
ZiriTadi madania.

perangi
1. namzadis zedapiruli defeqtebiT danagvianebuli (WuWyiani) fena, 

romelsac acileben wnexiT an cecxliT gawmendiT;
2. dguSis, orTqlis, haeris, wylis da sxv. p., romlebic erTmaneTisa

gan gansxvavdeba, rogorc fizikuri TvisebebiT, ise daniSnulebis mixedviT.

periklazi 
berZnuli warmoSobis Sedgenili sityva, niSnavs garSemo damsxvreuls 

(damtvreuls). p. warmoadgens magniumis oqsidis (MgO) minerals, xasiaTdeba 
mwvane an Savi feriT, xSir SemTxvevaSi uferulia. misi sisale, mineralo
giuri skalis mixedviT, 5,56ia, xolo simkvrive _ 3600 kg/m3. bunebaSi iS
viaTad gvxvdeba, Cveulebriv, is gardaiqmneba mineral brusitSi. p. iReben 
xelovnuri gziT magneziuri nedleulidan da iyeneben rogorc optikur 
saizolacio an cecxlgamZle masalas. p. dnobis temperatura sisufTavis
gan damokidebulebiT icvleba 28002940 °C zRvrebSi. p. magnezituri cecxl
gamZle masalebis ZiriTadi Semadgeneli nawilia (ix. magneziti).

perimetri 
berZnuli warmoSobis Sedgenili sityva, niSnavs garSemo gazomvas.
1. p. brtyeli figuris zRvrebi;
2. p. brtyeli figuris zRvrebis sigrZe. magaliTad, mravalkuTxedis p. 

misi gverdebis sigrZis jamis tolia.

periodi
drois monakveTi, romlis ganmavlobaSi mimdinareobs raime procesi. p. 

berZnuli warmoSobis sityva, niSnavs garSemo svlas, garSemo brunvas, wri
ul brunvas, metalurgiul mecnierebasa da praqtikaSi farTod gavrcele
buli terminia. magaliTad, dnobis p., nadnobis p., dayvanis p., duRilis p., 
daJangviTi p., dayovnebis p., gaxurebis p., ciklis p. da sxv., romlebic gani
sazRvreba drois monakveTiT an sxva parametriT.

periodi naxevardaSlisa 
(T1/2) drois monakveTi, romlis ganmavlobaSi arastabilur nawilakTa 

ricxvi orjer mcirdeba. 
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p. n. _ warmoadgens radiaqtiuri izotopebisa da elementaruli 
nawilakebis erTerT ZiriTad maxasiaTebels. 

p. n. ganisazRvreba gamosaxulebiT:
    T1/2 = 0,693 / λ = 0,693τ,
sadac, λ _ radiaqtiuri daSlis mudmivaa, τ _ radioaqtiuri atomis 

„sicocxlis“ saSualo dro.

λ τ -1;
 

λ =
 

 1
—

 
τ

;
  

τ =
 

 1
—

 
1

.

perioduli glinva 
periodulad cvladi moWimviT glinva zo

lis sigrZis gaswvriv, xorcieldeba glinebiT, 
romleb sac aqvs cvladi radiusi maTi brunvis 
Rer Zis mi marT, gamoiyeneba perioduli profile
bis da mile bis misaRebad piligrimul dganebsa 
da civi glin vis danadgarebze.

perioduli profili

perioduli profilis saxesxvaoba, romelSic naglinis mTel sigrZeze 
sxvadasxva diametris ganivi kveTis formebisa da zomebis cvlilebebi pe
riodulad meordeba. 

perioduli sistema qimiuri elementebisa 

qimiuri elementebis klasifikacia, romelic efuZneba e. w. periodu
lobis kanons, pirdapir da periodul damokidebulebaSia atomebis birT
vebis muxtTan. atomuri birTvis muxti Z tolia elementis rigiTi nomrisa 
periodul sistemaSi, Tu elementebs ganvalagebT maTi atomuri birTvis 
muxtis Z zrdis mixedviT, maSin isini warmoqmnis Svid periods, romle bSic 
SeimCneva elementebis Tvisebebis kanonzomieri cvlilebebi pir veli fuZe 
liTonidan bolo elementamde, keTilSobil airamde. pirvel periodSi ori 
elementia, me2 da me3 periodSi 88 elementi, me4 da me5 periodSi _ 1818 
elementi, me6Si _ 32, xolo me7 periodSi cnobilia 19 elementi. me2 da 
me3 periodebs uwodeben mcires, xolo danarCens _ did periodebs. Tu peri
odebs ganvalagebT horizontaluri rigebis saxiT, maSin miRebul cxrilSi 
aRmoCndeba rva vertikaluri sveti, romlebic warmoadgens ele mentebis 
calkeul jgufebs. elementebis Tvisebebi jgufebSi aseve kanonzomierad 
icvleba maTi rigiTi nomrebis gazrdis kvalobaze, magali Tad, Li – Na – K – Rb 
– Cs – F2 jgufSi izrdeba liTonis qimiuri aqtivoba da Zlierdeba oqsideb
isa da hidroqsidebis fuZianoba. atomis agebulebis Teoriidan gamomdin
areobs, rom elementebis Tvisebebis perioduli cvalebadoba gamowveulia 
da ganpirobebulia birTvis garSemo eleqtronuli garsis Camoyalibebis 
kanonebiT. elementis rigiTi nomris zrdis mixedviT izr deba eleqtroneb
is ricxvi, romlebic gars ertymis birTvs, amasTan dgeba momenti, rodesac 
erTi garsi Seivseba da iwyeba Semdegi gare garsis Sevseba eleqtronebiT. 
elementebis sistemaSi es momenti emTxveva axali periodis dawyebas. gare 
garsze arsebuli eleqtronebis erTnairi ricxvis SemTxvevaSi elementebi 
erTmaneTs hgvanan, miuxedavad imisa, rom maTi eleqtronebis saerTo ricxvi 
sxvadasxvaa. magaliTad, Na hgavs Li (aqvT TiTo gare eleqtroni), Mg hgavs 

piligrimuli dganis sqema



30

Be (orori gare eleqtroni), Al hgavs B (samsami gare eleqtroni) da a. S. 
amrigad, elementis mdebareobasTan sistemaSi dakavSirebulia misi qimiuri 
da fizikuri Tvisebebi.

amJamad perioduli sistemis grafikuli gamosaxvis mravali varianti 
arsebobs. maTgan gavrcelebulia ori _ mokle da grZeli cxrili, rom
lebic erTmaneTisagan, faqtobrivad, ar gansxvavdeba. mokle cxrilis pir
vel vertikalur svetSi aRniSnulia periodebis nomrebi arabuli cifre
biT (17). jgufebis nomrebi aRniSnulia zemodan romauli cifrebiT (IVIII), 
TiToeuli jgufi iyofa or, „a“ da „b“ qvejgufebad.

mcire periodebSi TiToeul qvejgufSi gaerTianebulia msgavsi Tvise
bebis elementebi. aseTi qvejgufebi atarebs mTavari qvejgufis saxelwode
bas. magaliTad, Li saTaveSi udgas tute liTonebis qvejgufebs, F _ halo
genebis qvejgufs, He _ inertuli airebis qvejgufs da a. S. didi periodebis 
danarCeni elementebis qvejgufebi atarebs meoreuli qvejgufebis saxel
wodebas.

elementebi, romelTa atomuri nomeri 5871 zRvrebSia, maTi atomebis 
agebulebisa da qimiuri Tvisebebis msgavsebis gamo, warmoqmnis e. w. lanTani
odebis jgufs (ojaxs), romlebic Sedis me3 ZiriTad jgufSi da moxerxe
bulobis mizniT aTavseben cxrilis qvemoT. 90dan 102mde atomuri nomris 
mqone elementebi, imave mizezebis gamo, warmoqmnis e. w. aqtinoidebis ojaxs. 
aqtinoidebis ojaxs Semdeg mohyveba №104 elementi _ rezerfordiumi da 
№105 elementi _ nilsboriumi. dReisTvis birTvul reaqciebSi sinTezire
buli da miRebulia elementebi, romelTa atomuri nomrebia 106, 107, 108, 109. 
elementebis qveda zRvari ganisazRvreba wyalbadiT, vinaidan SeuZlebelia 
elementis miReba, romlis birTvis muxti erTze naklebi iqneba. elemen
tebis zemo zRvris sakiTxi jerjerobiT Riad rCeba, vinaidan xelovnuri 
sinTezis SesaZleblobani jerjerobiT ucnobia, miT umetes, rom ukve 95 _ 
americiumidan elementebi aramdradia, maT bunebaSi ver aRmoaCenen da iRe
ben mxolod birTvul reaqciebSi.

elementebis perioduli sistema ganekuTvneba bunebismetyvelebaTa 
mecnierebis mniSvnelovan miRwevas da warmoadgens nivTierebebis Sesaxeb 
Tanamedrove mecnierebis safuZvels.

periteqtika 

mudmivi wnevis pirobebSi Txevadi mdgomareobis wonasworoba krista
lur fazebTan (qimiuri naerTi an myari xsnari), romelTa raodenoba to
lia sistemis komponentTa raodenobisa da temperaturis cvlilebisas 
mcirdeba. ukanaskneli ganasxvavebs periteqtikas evteqtikisagan – siTx
isagan, romelic wonasworobaSia kristalur fazebTan, romelTa raode
noba temperaturis Semcirebisas ar icvleba. p. xSirad uwodeben wertils, 
romel zec ikveTeba periteqtikuri Sedgenilobis siTxesTan wonasworobaSi 
arsebuli ori myari xsnaris kritalizaciis dawyebis temperaturebi (mag., 
ix. Fe-C mdgomareobis diagrama). 

periteqtoidi 

ori sxvadasxva fazisagan warmoqmnili erTi axali faza myar mdgo
mareobaSi (ix. gardaqmna).
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perkolatori 
qvedis mqone filtriani rofismagvari aparati, 

romelSic axorciele ben perkolacias – ZiriTadad 
spilenZis Jangeulebis an oqros Semcveli daqucmace buli 
madnis gamotutvas. gamoiyeneba agreTve titanis kaToduri 
naleqis gamotutvisa Tvis.

perkolacia
danaWrovnebuli, daqucmacebuli madnis fenaSi ga

filtvris gziT gamotut va uZravi fenidan gamxsnelis 
gamoJonviT.

perlamutri (sadafi)
germanuli warmoSobis sityva, niSnavs „margalitis dedas“. mkvrivi 

wvrilmarcvlovani masalaa, romlebiTac dafarulia zRvisa da mtknari 
wylis moluskebis niJaris Siga zedapiri; Sedgeba naxSirmJava kiris Txeli 
paraleluri fenebisagan, umetesad, aragonitis, ufro iSviaTad, kalcitisa 
da konxionilis saxiT. p. arsebobs TeTri feris, Ria nacrisferi, molurjo 
Ria brWyvialiT cisartyelis ieriT. gamoiyeneba mxatvruli daniSnulebis 
nakeTobaTa dasamzadeblad. zogierTi moluski gamoimuSavebs margalitsac, 
romlis Sedgeniloba p. msgavsia.

perliti
1. rkinanaxSirbadis Senadnobebis struqturuli Semadgeneli nawili, 

feritisa da cementitis narevi, romelic warmoiqmneba austenitis evteq
toiduri daSlis Sedegad (legirebul foladebSi karbidebisa da feritis 
narevi).

p. gvxvdeba ori saxeobis: marcvlovani da firfitovani:

p. marcvlovani
feritSi Tanabradaa ganlagebuli cementitis an karbidebis dispersi

uli nawilakebi, romelTa diametri metia 0,7 mkmze. am nawilakebis zomebis 
mixedviT ganarCeven wvril, saSualo da msxvilmarcvlovan p.;

p. firfitovani
Sedgeba feritisa da cementitis (an karbidis) erTmaneTis gverdiT 

ganlagebuli firfitebisagan. firfitebs Soris manZilis sididis mixed
viT ganarCeven wvrilfirfitovan, saSualo firfitovan da msxvilfir
fitovan p.;

2. vulkanuri warmoSobis mina, romelic 10001200 °Cze gaxurebisas 
fuvdeba da moculobaSi 1020jer imatebs. p. gamoiyeneba Tbosaizolacio 
narevebis dasamzadeblad, romlebsac iyeneben foladis Camosxmis teqno
logiaSi. perlitgrafitis narevi gamoiyeneba zodebis Tavuri nawilis 
izolaciisaTvis foladis sifonuri da uwyveti Camosxmis teqnologiaSi.

permaloi 
inglisuri warmoSobis Sedgenili sityva, niSnavs SeRwevad Senad

nobs. p. nikelis rkinasTan SeerTebiT warmoqmnili Senadnobebis saerTo 
sa xelwodeba, romlebic gamoirCeva maRali magnituri SeRwevadobiT, mcire 
sididis koercitiuli ZalebiT da histerezisze mcire danakargebiT. p. 
pirvelad SeimuSaves da gamoiyenes aSSSi XX saukunis 20ian wlebSi. gan
arCeven mcirenikelian (4050 %Ni) da maRalnikelian (7080 %N) Senadnobebs. 

perkolatori
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p. gamoiyeneba radioteqnikaSi, gamoTvliT teqnikaSi, iseT dargebSi, sadac 
saqme aqvT mcire Zalis denTan. p. miekuTvneba rbilmagnitur masalebs.

permanganatebi 
manganumis mJavas (HMnO4) marilebi, gamoirCeva iisferJolosferi 

ieriT da miekuTvneba Zlier damJangavebs. farTod gamoiyeneba kaliumis p., 
romelsac iyeneben qimiur reaqciebSi damJangavad, medicinaSi tkivilis gam
ayuCebel da mowvis saSualebad. kaliumis p. gamoiyeneba titruli meTodis 
raodenobrivi qimiuri analizisTvis; dafuZnebulia xsnaris vardis frad 
Seferilobis movlenaze KMnO4 siWarbis SemTxvevaSi.

permeametri
magnituri maxasiaTeblebis sazomi xelsawyo, gamoiye neba 

Reroebis, lentebisa da sxva gaxsnili formis fero magnituri 
maRalkoercituli Se nadnobebis damagnitebis mrudebis asage
bad.

permenduri 
inglisuri warmoSobis Sedgenili sityva, niSnavs mtkice SeRwevas. 

p. rkinis kobaltTan (4850 %) da vanadiumTan (2 %) Senadnobi, xasiaTde
ba magnituri gajerebis didi mniSvnelobiT da SeRwevadobiT, gamoiyeneba 
magniturobis gamtarebad, satelefono firfitebis dasamzadeblad, mcire
gabaritian eleqtro ZravebSi da sxv. 

p. miekuTvneba magniturad rbil masalebs.

permenormi
mcirenikeliani permaloi (50 % Ni + 50 % Fe), magnituri Senadnobi 

histere zisis sworkuTxovani maryuJiT. 
p. SemuSavda 19391945 ww. germaniaSi. gamoiyeneba reles detalebis 

dasamzadeblad, agreTve transformatorebsa da droselebSi, p. miekuTvneba 
magnitur rbil Senadnobebs.

perminvari
magnituri rbili Senadnobi Semdegi SedgenilobiT: 45-47 % Ni; 30 % Fe; 

23-27 % Co. zogierTi markis p. Seicavs 70 % Ni; 7,5 % Mo, gamoiyeneba trans
formatorebis, droselebisa da radioteqnikaSi momuSave sxva detalebis 
dasamzadeblad.

perovskiti
CAO·TiO2 Sedgenilobis minerali _ titanis ZiriTadi madani.

perwkvla
naperwklebis gamoyofa foladis da sxva liTonuri Senadnobebis meqan

ikuri damuSavebis dros. am movlenas iyeneben SenadnobebSi naxSirba dis 
miaxloebiTi gansazRvris mizniT. naperwklebis gamoyofis intensiuroba da 
gavrcelebis sigrZe SenadnobSi naxSirbadis Semcvelobis proporciulia.

petaliti
berZnuli warmoSobis sityva, niSnavs furcels, warmoadgens mine rals, 

liTiumis aluminsilikats Li[AlSi4O10] SedgenilobiT. p. _ TeTri ferisaa, 
gvxvdeba uferoc. p. sisale, mineralogiuri skalis mixedviT, Seadgens 6,5s 

permeametri
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xolo simkvrive 2400kg/m3ia, gamoiyeneba liTiumisagan damzadebuli kera
mikis nedleulad, romelic Termuli gafarToebis koeficientis nulovani 
mniSvnelobiT xasiaTdeba.

petrografia 
berZnuli warmoSobis sityva, niSnavs qvebis Seswavlas, aRweras. samec

niero dargi, disciplina, romelic Seiswavlis mTis qanebs, maT mineralo
giur da qimiur Sedgenilobas, struqturas, teqsturebs, maTi ganlagebi
sa da gavrcelebis pirobebs, warmoqmnas, dedamiwis qerqsa da zedapirul 
cvli lebebs.

petrologia 
petrografiis sinonimi, mecnierebis dargi, misi Teoriuli sakiTxebis 

Semswavleli nawili.

petrurgia 
qvis samsxmelo warmoeba _ bazaltisa da widis sxmulebisagan sxva

dasxva nakeTobis damzadeba, romlebic xasiaTdeba bunebrivi qvis Tvise
bebiT. sxmulebi ganicdis mowvas 800900 °Cze da axasiaTebs dabali siC
qariT gaciveba, riTac iZenen simtkicesa da antikoroziul Tvisebebs. qvis 
sxmulebi gamoiyeneba milebis, mJavamedegi aparaturis, eleqtroteqnikuri 
izolatorebis, samxatvroskulpturul nakeTobebisa da mosapirkeTebeli 
filebis dasamzadeblad.

pigmentebi 
laTinuri warmoSobis sityva, niSnavs saRebavs. p. warmoadgens sxva

dasxva feris maRal dispersiul fxvnilebs, romlebic wyalSi ar ixsneba. 
p. iyofa araorganul da organul jgufebad, aqedan pirveli SeiZleba iyos 
rogorc bunebrivi, ise sinTezuri, xolo organuli p. mxolod sinTezurad 
miiReba. p. ZiriTadi Tvisebebia: feris simkveTre, sinaTlemdgradoba, mdgra
doba qimiuri reagentebis moqmedebisadmi. araorganuli p. magaliTebia: ti
tanis dioqsidi, cirkoniumisa da tyviis TeTra, Jangmiwa, surinji da sxva, 
romlebic laqsaRebavebis mrewvelobaSi farTod gamoiyeneba. 

organuli p. (ftalocianinebi, azopigmentebi da sxv.) iyeneben safeiqro, 
poligrafiul, plastmasebis, rezinis da sxv. warmoebaSi.

biologiaSi p. magaliTebia mwvane p. qlorofili, sisxlis wiTeli p. 
hemoglobini, romelTa mniSvneloba mcenareuli da cxoveluri samyarosT
vis gansakuTrebiT mniSvnelovania.

piezo(a) 
berZnuli warmoSobis sityva, niSnavs dawnevas, wnevas. p. _ wnevis er

Te uli, aRiniSneba „pz“ simboloTi: 1pz = 103pa = 1kpa.

piezografi 
piezometrul WaburRilebSi wylis donis cvalebadobis gamzomi (re

gis traciis) xelsawyo 0dan 15 mmde Svidi dReRamis ganmavlobaSi Cvene bis 
lentze CaweriT (ix. paskali).

piezoeleqtruli gardamqmneli
mowyobiloba eleqtruli rxevebis meqanikurSi gardasaqmnelad an pi

riqiT. misi moqmedeba damyarebulia piezoeleqtruli efeqtis gamoyenebaze. 



34

piezoeleqtruli gardamqmnelebi gamoiyeneba rogorc gamomsxiveblebi, mim
Rebebi, gadamwodebi, xmis momxsnelebi da sxva gardamqmnel elementebad. 
aseT gardamqmnelebSi (piezoelementebad) mravali kristali gamoiyeneba.

piezo efeqti anu piezoeleqtruli efeqti 

zogierTi kristalis piezoeleqtrikebis urTierTsawinaaRmdego 
waxnagze sxvadasxva saxeobis eleqtromuxtis warmoqmna (polarizacia) maTi 
meqanikuri deformaciisas _ gaWimvis, SekumSvis da sxva Sedegad. ukupie
zo efeqti Sedgeba amave kristalebis deformaciisas maTze gare eleqtro
velis moqmedebis Sedegad. p. e. iyeneben sxvadasxva xelsawyosa da mowyobi
lobaSi, radiomimRebSi, gardamqmnelSi da sxv. ganarCeven:

1. pirdapir piezoeleqtrul efeqts _ dieleqtrikis polarizacias, 
romelic gamowveulia dieleqtrikebze meqanikuri zemoqmedebiT (gaWimviT 
an kumSviT). gansakuTrebiT SesamCnevad is gamoxatulia kvarcis kristaleb
Si, turmalinsa da sxva nivTierebebSi;

2. ukupiezoeleqtrul efeqts _ eleqtrul velSi moTavsebul 
dieleqtrikis deformirebas (gaWimva an kumSva).

piezokvarci 
kvarcis sufTa udefeqto monokristalebi, romelTac firfitebis 

sa xiT iyeneben radioteqnikaSi, hidroakustikaSi, defeqtoskopebsa da 
ultra bgeriTi teqnikis sxvadasxva dargSi. xelovnur p. iReben hidroTer
muli meTodiT.

piezometruli WaburRili 
navTobis sabados romelime nawilSi mowyobili specialuri daniS

nulebis WaburRili, iyeneben wnevis dinamikis saTvalTvalod, aRWurvilia 
wnevis saregistracio manometrebiTa da piezografebiT, romlebic iweren 
siTxis donis cvalebadobas drois ganmavlobaSi.

piketi 
geodeziuri adgilis wertili, romelic garkveuli manZiliT aris 

daSorebuli sxva aseTi wertilebisgan. gvirabebSi manZili piketebs Soris 
30 metrs Seadgens.

piknometri 
berZnuli warmoSobis Sedgenili sityva, niSnavs simkvrivis mzoms. 

airebis, siTxeebisa da myari sxeulebis simkvrivis ganmsazRvreli minisagan 
damzadebuli xelsawyo, warmoadgens mcire moculobis danayofian Wur
Wels kapilaruli xvreliT. p. moqmedeba damyarebulia mis awonaze dana
yofamde Sevsebuli nivTierebiT (an kapilaris zemo wibomde). p. iyeneben 
laboratoriul praqtikaSi.

piko
espanuri warmomavlobis sityva, niSnavs mcire sidides. p. xvedriTi 

sididis aRmniSvneli winsarTi, romelic Seesabameba 1012 mamravls. xvedri
Ti sididis aRniSvnis magaliTia: 1 pf (pikofaradi)=1012fs.

pikratebi 
liTonebis an organuli fuZeebis pikratebi SekumSvis an dartymisas 

ganicdis afeTqebas. aluminis, kaliumisa da organul fuZeTa p. wyalSi Zne
lad ixsneba, amitom maT farTod iyeneben analizis Catarebis dros.
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pikrinmJava 
C6H2(NO2)3·OH (trinitrofenoli) warmoadgens wyalSi kargad xsnad 

mware gemos yviTeli feris kristalebs, miiReba fenolis daazotebis gziT 
da gamoiyeneba momwamvleli nivTierebis qlorpikrinis misaRebad. p. gamd
nari an SekumSuli saxiT gamoiyeneba feTqebad nivTierebad.

pikuri datvirTva 
pikuri simZlavre eleqtroenergetikuli sistemis an Tburi agregatis 

maqsimaluri eleqtruli an Tburi datvirTva drois gansazRvrul inter
valSi. magaliTad, qalaqis eleqtromomaragebis dReRamur grafikSi SeiZ
leba gamoiyos saRamos da dilis p. d., romlis drosac irTveba sarezervo 
simZlavreebi: Tburi agregatis SemTxvevaSi siTbur datvirTvas cvlian teq
nologiuri procesis periodebis mixedviT. magaliTad, martenis RumelSi 
Tbur p. d. jarTis CatvirTvis periodSi iyeneben.

pilotwolxvreli 
mSenebare gvirabis ganivkveTi iyofa or gvirabad. jer gahyavT mcire 

ganivkveTis mewinave gvirabi (pilotwolxvreli), xolo Semdeg afarToeben 
mas saproeqto kveTamde.

piningi
saSemduReblo Zabvebis Semcirebis meTodi, romelic iTvaliswinebs 

cxeli, mravalfeniani nakerebis calkeuli fenebis pnevmat(ik)uri CaquCiT 
msu buq moWedvas.

pinCefeqti 
inglisuri warmomavlobis Sedgenili sityva, niSnavs kumSvas, kumSvis 

efeqts _ eleqtrodenis ganmuxtviT warmoqmnili kumSva eleqtromagnituri 
veliT miRebuli denis Zalis didi mniSvnelobis pirobebSi. p. e. iyeneben 
maRaltemperaturuli plazmis mdgradobis SesanarCuneblad.

piramida almasisa 
mikrosisalis gamzomi xelsawyos almasisgan damzadebuli indika

tori piramidis geometriuli formiT.

pirapira eleqtroSeduReba
kontaqturi eleqtroSeduRebis saxesxvaoba, romlis drosac namzade

bi Sexebis mTel zedapirze duRdeba.

pirapira naxevrad avtomaturi manqana
ormagi marTvis pirapira manqana, romelic gankuTvnilia pirapira Se

duRebisaTvis SemodnobiT winaswari gaxurebis Semdeg, rac saSualebas 
iZleva, Sexurebis procesi miwodebis winaswar dadgenili siCqariT ganxor
cieldes xeliT, xolo SemolRobisa da dajdomis procesi _ avtomaturad.

pirgadadebiTi SeerTeba
SeerTebebi, romlebSic SesaduRebeli zedapirebis gverdiTi zeda

pirebi erTmaneTs nawilobriv gadafaravs.

pirveladi grafiti
TeTri Tujis >1011 K temperaturaze gaxurebiT (da dayovnebiT) miRe

buli Warbi cementitis daSlis produqti.
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pirveli a/k metalurgmSeni trestis #1 samSeneblo sammarTvelo 
amierkavkasiis metalurgmSenis #1 trestis daarsebisTanave, iq Seiqm

na yvelaze didi #1 samSeneblo sammarTvelo `metalurgmSeni~ uralis 
metalurgiuli qarxnebis mSeneblobaSi gamocdili mSeneblebis grigori 
Juravskis xelmZRvanelobiT. Semdeg sammarTvelos xelmZRvanelob dnen: 
Tengiz timofeevi, givi kacitaZe, valeri lomsaZe, vaJa kaWaxiZe da kar
lo lekveiSvili. maTi xelmZRvanelobiT xdeboda rusTavis metalurgiu
li qarxnis saamqroebis saZirkvlebidan moyolebuli memontaJeebisaTvis 
samSeneblo uzrunvelyofa da mSeneblobis ganxorcieleba. valeri lomsaZ
es, vaJa kaWაxiZesa da karlo lekveiSvils didi wvlili miuZRviT rusTavis 
metalurgiul kombinatSi wina saukunis 90ian wlebSi Catarebuli Zi reuli 
rekonstruqciis ganxorcielebaSi; saglinavi dganebis 1000is, 950/750, mil
saglinavi saamqros gadaiaraRebis samuSaoebis SesrulebaSi, gansakuTre
biT eleqtrofoladsadnobi kompleqsis da masTan dakavSirebuli obieqteb
is: sastumro `rusTavis~, axali medsannawilis, politeqnikuri institutis 
saRamos swavlebis fakultetis, metalurgiuli teqnikumis axa li korpuseb
isa da sxva mSeneblobaSi.

pirveli gvaris Zabva
nakeTobis sxvadasxva ubanSi moqmedi narCeni makroskopuli Zabvebi, 

romlebic gawonasworebulia mTel moculobaSi. nebismieri gvaris nar
Ceni Zabvebi sabolood erTnair efeqts iwvevs – drekad deformacias da 
liTonis kristaluri gisosis damaxinjebas.

pirveli uwyveti Camosxmis radialuri manqana 
pirveli uwyveti Camosxmis radialuri ornakadiani manqanis teqnolo

gia Seiqmna ukrainis mecnierebaTa akademiis xarkovis liTonebis institutis 
mecnierebis mier, teqnikis mecnierebaTa doqtoris vladimer slatkoStee
vis (19292003 ww.) avtorobiTa da xelmZRvanelobiT. Savi metalurgiis sami
nistros gankargulebiT es manqana damontaJda da amoqmedda rusTavis meta
lurgiuli qarxnis martenis saamqros saCamosxmo malSi furcelsaglinavi 
dganis uzrunvelsayofad. mis montaJsa da aTvisebaSi aqtiuri monawileoba 
miiRo saCamosxmo malis ufrosma inJinerma guram qaSaka Svilma. 

piri (nawiburi) mWreli 
specialuri saiaraRo foladidan damzadebuli saWrisis erTerTi 

muSa nawiburi.

piriti (FeS)
berZnuli warmomavlobis sityva, niSnavs cecxlis gamomyof qvas, war

moadgens minerals _ gogirdis almadans. bunebaSi yvelaze gavrcelebu
lia sulfidis p. saxelwodeba miRebuli aqvs dartymebisas naperwklebis 
gamo yofis unaris mixedviT. p. moTiTbrisfro yviTeli feriTa da Zlieri 
liTonuri brWyvialebiT gamoirCeva, mineralogiuri skalis mixedviT, si
sale 66,5ia, xolo simkvrive 49005200kg/m3s aRwevs. p. warmoadgens go
girdis, gogirdmJavas miRebis ZiriTad nedleuls da agreTve spilenZis, 
oqros, kobaltis, selenis miRebis wyaros.

pirografiti 
naxSirwyalbadebis pirolizis produqtebis daleqvis Sedegad 750 °C-

2400 °C _ temperaturul intervalSi miRebuli polikristaluri grafiti. 
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ganarCeven izotropul da anizotropul p. ukanaskneli daleqvis 
zedapiris paraleluri mimarTulebiT, spilenZTan SedarebiT ufro meti 
maRali siTbo da eleqtrogamtarobiT xasiaTdeba maSin, rodesac daleqvis 
sibrtyis perpendikularuli mimarTulebiT warmoadgens Tbo da eleqtro 
izolators. p. gamoirCeva maRali eroziamedegobiT airebis maRaltemper
aturuli da Cqari nakadebis moqmedebis pirobebSi. amitom mas iyeneben 
reaqtiuli Zravebis saqSenebis zedapiris dasacavad, sufTa liTonebis war
moebis satigelo masalad da a. S.

pirolizi 
berZnuli warmomavlobis Sedgenili sityva, niSnavs cecxliT daSlas. 

p. organuli SenaerTebis maRaltemperaturuli daSlaa, rasac Tan axlavs 
maTi destruqcia meoreuli procesebiT, rogoricaa polimerizacia, izome
rizacia da kondensacia. gansakuTrebuli mniSvneloba eniWeba navTobis p., 
gajerebuli naxSirwyalbadebis miRebis mizniT.

piroluziti (MnO2)
berZnuli warmomavlobis Sedgenili sityva, niSnavs cecxliT gawmendas, 

garecxvas. saxelwodeba p. warmoSobilia misi gamoyenebis gamo minis warmoe
baSi ukanasknelis gauferulobis mizniT. p. warmoadgens minerals, manganumis 
dioqsids, romlis feri icvleba mofoladisfro ruxidan _ Savamde, xSirad 
molurjo ieriT, sisale mineralogiuri skalis mixedviT, 27ia, xolo sim
kvrive _ 47005000 kv/m3, warmoadgens manganumis ZiriTad ma dans, farTod gamoi
yeneba mSral batareebSi, qimiur, minis, faifuris, tyavis da sxvaTa warmoebaSi.

maRal temperaturaze mimdinare liTonebis an Senadnobebis miRebisa 
da gasufTavebis procesebis erToblioba.

pirometri
temperaturis ukontaqto gazomvis xelsawyo moqmedebs siTburi an xi

luli sinaTlis gamosxivebis intensiurobiT. kons truqciuli agebulebisa 
da moqmedebis principis mixedviT ganarCeven:

p. infrawiTelis
sikaSkaSis p., romelSic obieqtisa da etalonuri naTuris sikaSka

SeTa intensiurobas adareben erTmaneTs fotoelementis saSualebiT;

p. optikuri
temperaturas zomavs sxe u li sa 

da xelsawyos na Turis Zafis gamosx
ivebis sikaS ka Sis gaTanabrebis safuZ
velze, rac damkvirveblis TvaliT 
ga ni sazRvreba;

p. radiaciuli
ix. sruli gamosxivebis p.;

p. sruli gamosxivebis
sxeulis temperaturas zoma

vs gamosxi vebis sruli nakadis sim
kvrivis dag raduirebuli deteqtorebis sa Sua lebiT;

p. feradi
misi moqmedebis principi dafuZnebulia monoqromatuli gamosxivebis 

intensiurobis SefardebaTa gazomvaze talRebis sigrZis or sxvadasxva 
diapazonSi;

optikuri 
pirometris 
sqema
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p. fotoeleqtruli
1. sikaSkaSis p., romelSic obieqtis da etalonuri naTuris sikaSka

SeTa intensiurobas adareben erTmaneTs fotoelementis saSualebiT; 
2. p., romelSic obieqtis temperatura ganisazRvreba gamosxivebis mim

Rebis fotodenis sididis mixedviT.

pirometria
maRali _ >1000 °C ukontaqto gazomvis meTodebis erToblioba gaxure

buli sxeulis gamosxivebis intensiurobis mixedviT.

piroteqnika
teqnikis dargi, dakavSirebuli gamanaTebel, sasignalo, transirebis, 

anTebis, kvamlwarmoqmnis, feirverkebis saSualebaTa da mowyobilobaTa 
war moebasa da gamoyenebasTan.

pirotini
berZnuli warmoSobis Sedgenili sityva, niSnavs cecxlovans, wiTels. 

warmoadgens minerals _ rkinis sulfids Fe1-xS SedgenilobiT, sadac X=0,1
0,2; gamoirCeva yviTeli feriT da liTonuri brWyvialiT. sisale, mineralo
giuri skalis mixedviT, 3,54,5ia, xolo simkvrive 46004700 kg/m3. p. madnis 
SedgenilobaSi Sedis nikelis, spilenZis, kobaltis, oqros, platinis da 
sxva liTonebis mineralebi, zogjer iyeneben, rogorc piritis Semcvlels 
gogirdmJavas misaReb nedleulad.

pirotiti _ ixileT pirotini.

pirofiliti
berZnuli warmoSobis Sedgenili sityva, niSnavs cecxlovan fur

clebs. saxelwodeba warmodgeba p. Tvisebis an gaxurebis Sedegad daiSalos 
Txel firfitebad, warmoadgens minerals Al2[Si2O10] (OH)2, fenovan silikats, 
romelic gamoirCeva TeTri momwvano feriT. sisale, mineralogiuri rka
lis mixedviT 12ia, xolo simkvrive _ 27002900 kg/m3, gamoirCeva mxurval
medegobiTa da mJavamedegobiT. amitom farTod iyeneben rogorc cecxlgam
Zle masalis _ Talkis Semcvlels. garda amisa, p. TalkTan Sedare biT aqvs 
upiratesobebi _ meti cecxlgamZleoba da sisale. 

p. iyeneben rogorc Tboizolators rezinis, qaRaldis da sxva masa
lebis warmoebaSi.

piroforuloba
masalebis TviTaalebis Tviseba, dakavSirebuli haerze daJangvis eg

zoTermul reaqciebTan. p. nivTierebaTa (masalebis) magaliTebia: difos
fisi, trieTilalumini, yviTeli fosfori da sxv. p. axasiaTebs Fe, Co, N, Mn, 
V da sxva liTonebs.

pirsingdgani anu dgani ganmaRruebeli

misi kasrisebri glinebi brunavs erTi mi
mar Tu le biT, xolo maT mier Setacebuli mil
namzadi _ sa wi naaRmdegod. maTi brunvis Rer Zebs 
Soris kuTxis naxevaria 815°, amitom glinebsa 
da saxazavebs Soris arsebuli mil namzadi moZ
raobs win, warmoeqmneba weli, iq uxv deba samar
Tulis wveri, ganRruvdeba da miiReba masra. pirsingdgani
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pitingi
1. liTonebis nakeTobaTa zfedapiris eleqtroqimiuri meTodiT da

farvis defeqti mcire zomis Rrmulebis (ormoebis) saxiT;
2. liTonebis zedapiris koroziiT gamowveuli mcire zomis Rrmulebi.

plagioklazebi
berZnuli warmoSobis Sedgenili sityva, niSnavs iribad gapobils, ga

texils. p. mindvris Spatebis jgufebis qanobrivi warmoSobis minera lebia _ 
kirqvanatriumovani aluminsilikatebi TeTri, ruxi, yviTeli, momwvano, mura, 
mowiTalo feriT. p. sufTa kalciumiani saxesxvaobaa _ anortiti Ca [AlSi2O8], 
sufTa natriumianialxiti Na[AlSi3O8]. p. warmoqmnis mineralTa izomorful 
rigs, romelTa Sua ledur wevrebs aqvT sakuTari saxelwodebebi: oligokla
zi, adnezini, labradori da sxv. maTi sisale, mineralogiuri skalis mixed
viT, 66,5ia, xolo simkvrive _ 2620 (albiti), 2760 (anortiti) kg/ m3.

p. lamazi saxesxvaobani _ labradori, polikoglazbelomoriti, gamoi
yeneba mopirkeTebisa da dekoratiuli daniSnulebis Zvirfas masalebad.

plazma
berZnuli warmomavlobis sityva, niSnavs gamoZerwils, Camoyalibe

buls. p. _ ionizebuli airi, romlis dadebiTad da uaryofiTad damuxtuli 
nawilakebis moculobiTi simkvrive erTnairia (kvazineitralurobis piro
ba), amasTan, am nawilakebis wili SedarebiT didia. ares, romelSic SenarCu
nebulia am nawilakebis wonasworoba, debais garemos uwodeben. p. warmoiqm
neba airebSi eleqtruli ganmuxtvis Sedegad, agreTve, airebis gaxurebisas 
sakmarisad maRal temperaturamde, romlis miRwevisas iwyeba intensiuri 
Termuli ionizacia. p. Cveulebrivi airisgan gansxvavdeba Tvisebebis mra
valferovnebiT da gansakuTrebulobiT, amitom mas miiCneven nivTierebebis 
„meoTxe“ mdgomareobad (myari, Txevadi da airovani mdgomareobis Semdeg). 
p. damaxasiaTebeli Tvisebaa gare eleqtrul da magnitur velebTan inten
siuri urTierTqmedeba, rac ganpirobebulia maRali eleqtrogamtarobiT. 

p. farTodaa gavrcelebuli kosmosSi. mze, cxeli varskvlavebi, varskv
lavTSorisi Rrublebi warmoadgens plazmas. 

temperaturis sididis mixedviT ganarCeven „civ“ da „cxel“ p. „civi“ 
anu dabaltemperaturuli p. ionebis temperatura T1<105 Kia, xolo „cxel“ 
maRaltemperaturul p. uwodeben iseT p., romlis temperatura T1>106 K. 
maRali temperaturebis Sedegad plazmaSi nawilakebis simkvrive mcirea. 
amitom misTvis marTebulia idealuri airis gantoleba, mag., mdgomareobis 
kanoni. cneba `plazma~ SemoRebulia 1923 w. amerikeli mecnierebis i. leng
miurisa da l. tonksonis mier, romlebic ikvlevdnen airis ganmuxtvas. 

plazmis temperatura axasiaTebs nawilakebis kinetikuri energiis 
saSualo mniSvnelobas maTi uwesrigo Tburi moZraobisas. eleqtronebis, 
ionebisa da atomebis saSualo kinetikuri energia ganisazRvreba maTi yve
laze didi albaTobis siCqariT, zogjer SeiZleba iyos araerTnairi. am 
SemTxvevaSi p. axasiaTeben eleqtronuli, ionuri da atomaluri temperatu
riT. plazmaze gare eleqtronuli velis modeba iwvevs masSi damuxtuli 
nawilakebis gadaadgilebas, e. i. plazmaSi el. denis warmoqmnas, romelic 
eqvemdebareba omis kanons. p. denis gatarebisas mis zedapirze moqmedebs mag
nituri wnevis Zala (pinCefeqti), romelic gawonasworebulia airdinamikuri 
wneviT. ganarCeven kvaziwonasworul, lazerul da arawonasworul plazmas. 
teq nikaSi farTo gavrceleba pova dabaltemperaturulma, „civma“ p. aseTi 
p. warmoiqmneba airganmuxtvis xelsawyoebSi: gazotronebSi, tiratronebSi, 
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plazmur reaqtiul ZravebSi, romlebSic muSa sxeulebis rols TamaSobs. 
gansakuTrebul interess iwvevs TermobirTvuli marTvadi reaqciebi, rom
lis problemis gadawyvetaSi umaRlesi temperaturuli p. gamoiyeneba.

plazmadastprocesi
liTonebis plazmur RumlebSi miRe bis xerxi metalurgiuli mtvris 

gadamuSa vebis gziT.

plazmaTuTiaprocesi
procesi plazmatronebiT aRWurvil jaWvur aRmdgen RumlebSi TuTi

isa da rkinis SedarebiT didi raodenobis Sem cveli dabali xarisxis mad
nebis gadamu Savebis xerxi.

plazmaredprocesi
Rrublovani rkinis warmoebis xerxi riformerisa da airuli aRmdgen

lis gamoye nebiT plazmuri eleqtrogamxu rebliT aRWurvil WaSvur (Sax
tur) RumelSi.

plazmadastprocesis sqema

1, 2. xvimirebi narCenebisa da naxSirisaTvis 

Sesabamisad; 3. wisqvili; 4. Semrevi; 5. fil

tri; 6. samsxvrevela; 7. klasifikatori; 8. 

cikloni; 9. plazmatroni; 10. WaSvuri (Sax

turi) Rumeli; 11, 12. xvimirebi TuTiisa da 

tyviis JangeulebisaTvis (oqsidebisaTvis); 

13. airsacivari; 14. kompresori; 15, 16. Wur

Weli rkinis Semcveli produqtebisa da 

widisaTvis.

plazmaTuTiaprocesis sqema

1. koqsi; 2. dnobilis aRdgena; 3. wida; 4. 

Tuji da sxva liToni; 5. wnevis regulireba; 

6. kondensatori; 7. airis gawmenda; 8. energe

tikuli airi; 9. Txevadi TuTia; 10. kompreso

ri 11. teqnologiuri airi; 12. plazmatroni; 

13. naxSiris mtveri; 14. mtveri.

plazmaredprocesis sqema

1. rkinis madnis gundebi; 2. gamomava
li airi; 3. haeri; 4. aRmdgeni Rumeli; 
5. Rrublovani rkina; 6. desulfura
cia; 7. airis (gazis) regeneracia; 8. 
saTbobi; 9. plazmatroni _ plazmis 
ge neratori.
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plazmasmeltprocesi
Txevadi Tujis warmoebis xerxi, romelic Sedgeba TanamimdevrobiT 

mo muSave ori mduRarefeniani Rumlisa da erTi WaSvuri (Saxturi) Rum
lisagan, rom lis qveda nawilSi ganlagebulia plaz matronebi. 1 t Tujze 
naxSiris xarjia 200 kg, xolo koqsisa _ 50 kg.

plazmatroni
airmuxtovani mowyobiloba dabali tempe

raturuli plazmis (103105 K) nakadis an rka lis 
misaRebad. 

farTodaa gavrcelebuli rkaluri maRali 
sixSiris plazmatronebi. mudmivi da cvladi den
is samrewvelo sixSiris rkaluri plazmat ronebi 
Sedgeba Semdegi kvanZebisagan: eleqtro disgan, 
ganmuxtvis kamerisa da kvanZisagan plazmawar
momqmneli nivTierebebis mosawodeb lad. ganasxva
veben rkalovani plazmatronebis or jgufs _ 
plazmuri rkalis an nakadis Sesaq mnelad plaz
matronis kaTodsa da dasamuSavebe li nivTierebis 
_ anods Soris. plazmuri naka dis plazmatronebs 
iyeneben aRdgeniTi airebis mi saRebad, dafarveb
is, masalebis Termuli da muSavebisaTvis, sferu
li fxvni lebis misaRebad. plazmarkaluri plaz
matronebi gamoiyeneba li Tonebis gamosadnobad, 
oqsidebis nadnobebis aR sadgenad, SeduRebisa da 
WrisaTvis. rkaluri p. simZlavre Seadgens 102107 
vt. plazmis tempera turaa 3000-25000 K Tburi mqk 
_ 5090 %.

eleqtrorkaluri p. muSa airi (wyalbadi, azoti, argoni, heliumi da 
sxv.) gardaiqmneba p. Zneldnobad kaTods da spilenZis wyliT sacivebel an
ods Soris war moSobil rkaluri ganmuxtvis areSi. kaTodebs warmoadgens 
volframis, molibdenis da sxv. specialuri Senadnobebisagan damzadebuli 
eleqtro debi, xolo anods _ rgolisebri saqSeni. solenoi dis daxmarebiT 
p. gan muxtvis kameraSi warmoqmnili Zlieri magnituri veli, mimarTulia saq
Senis sibrtyis perpendikularulad, rac aiZulebs dens ib ru nos saqSe nis 
garSemo, e. i. anodis rgolis garSemo da daicvas is gadnobisagan.

xSirad muSa airs kameraSi miawodeben spiraluri arxebis gavliT, 
rac iwvevs airis mbrunavi nakadis warmoqmnas. amasTan airis mbrunavi na

plazmatronis sqema

plazmasmeltprocesis sqema

1. madnis saSrobi; 2. gamomSrali madnis kon

centrati; 3. winaswari aRd gena; 4. kompresori; 

5. mtvrisebri naxSiri; 6. widawarmomqmnelebi; 

7. winaswar aRdgenili madani; 8. sakerZis airi 

plazmis warmosaqmnelad; 9. plazmat roni; 10. 

gadasamuSavebeli Tuji; 11. sakerZis airi; 12. 

koqsi; 13. wnevis sareguliro sarqveli; 14. 

wida; 15. gadnobiT aRdgena.
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kadi garSemo uvlis rkalis svets. SedarebiT civi airi centridanuli 
Zalebis moqmedebiT gadaadgildeba kameris kedlebisaken da izolirebas 
ukeTebs maT rkalTan kontaqtis Tavidan asacileblad. kameraSi araioni
zebuli atomebi, saqSenze gavlisas ganicdis ionizebas rkalis mbru
navi nawiliT. saqSenis daboloebasTan warmoqmnili plazmis temperatu
ra eleqtro rkaluri p. muSaobis reJimis mixedviT icvleba 900025000 K 
zRvrebSi.

eleqtrorkaluri p. plazma Seicavs eleqtrodebis nivTierebis 
nawilakebs. SedarebiT „sufTa“ plazmas warmoqmnis maRali sixSiris in
duqciuri p., romelTa muSa sixSireebi aRwevs aTasobiT da aTiaTasobiT 
mhc, xolo plazmis temperatura ganmuxtvis ubnis centrSi – 1000-1500 °Cs. 
maRali sixSiris p. xSirad iyeneben airis nakadis brunvis movlenas, rac 
saSualebas iZleva p. daamzadon SedarebiT dabali Termuli mdgradobis 
masalisagan, magaliTad, Cveulebrivi an organuli minisagan.

plazmaqimia

qimiuri mecnierebis ganyofileba, Seiswavlis nivTie rebebze dabal
temperaturuli plazmis moqmedebis dros ganviTarebul fizikurqimi
ur pro cesebs. gamoyenebiTi 
plazma qimia qimiuri teq no
logiis dargia, dafuZnebuli 
dabaltemperaturuli plaz 
mis gamoyenebaze, rogorc 
energetikul da teqnolo
giur faqtorebze (maga li
Tad, plazmuri metalurgia, 
plazmuri aRdgena da sxv.).

plazmajarTprocesi 

plazmatronebiT aRWur
vil bovebSi liTo nis jarTis 
gadadnobis xerxi.

plazmuri metalurgia

plazmis gamoyeneba metalurgiuli proce sebis (ZiriTadad jarTis 
gadnoba) gansaxorci eleblad plazmurrkalur RumlebSi xdeba. plazmur
rkaluri Rumlebi warmoadgens eleqtro foladsadnob Rumlebs, romleb
Sic jarTis (kaz mis) gaxureba da gadnoba xdeba 
plazmuri rkalis moqmedebiT. plazmatronis ka
Todi damzadebulia volframis an grafitisa
gan, xolo anodi _ ga sadnobi jarTi anu kazmia. 
plazmurrkaluri Rum lis abazanaSi rkali war
moiqmneba inertuli airiT (Cveulebriv, argoniT), 
romelic qmnis 10000-20000 K temperaturis stabi
lur rkals da inertul atmosferos gamdnari 
liTonis abaza nis Tavze.

garda gamodnobisa, plazmurrkalur Rum
lebs iyeneben agreTve foladebisa da Senadno

plaz m aj arT 
procesis sqema

1. plazmis CiraR
dani; 2. plazmis 
warmomqmneli 
airi; 3. berva; 4. 
liTonis gamoS
veba; 5. jarTisa 
da koqsis Cat
virTva; 6. sveli 
gawmendis skru
beri; 7. Slami.

plazmuri Rumeli
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bebis sarafinirebeli gadadnobisaTvis. am 
Sem TxvevaSi foladis an Senadnobis namzads 
gada adnoben wyliT sacivebel kristaliza
torSi, ris Sedegadac miiReba Jangbadisa da 
araliTo nuri CanarTebisagan rafinirebuli 
liTonis zo debi. garda amisa, azotSemcveli 
plazmis gamoye nebisas iReben azotiT legire
bul liTons. plazmurrkalurma ga dadnobam 
farTo gavrcele ba pova Tanamedrove eleqtro
foladsadnob warmoebaSi. am meTodis gamoye
nebiT miiReba maRali da umaRlesi sisuf Tavis 
foladebi da Senadnobebi.

plazmuri WavliT Wra
rkaluri Wris gansakuTrebuli saxe, romelic iTvaliswinebs mimar

Tuli plazmis WavliT Wris Rrmulidan liTonis gamodevnas.

plakireba
franguli warmomavlobis sityva, niSnavs dafarvas. liTonuri nakeTo

bis zedapirze sxva liTonis an Senadnobis Txeli fenis datana Termomeqa
nikuri xerxiT _ cxeli glinviT, dawnexiT an afeTqebiT. plakireba SeiZle
ba iyos calmxrivi an ormxrivi. gamoiyeneba bimetalebisa da trimetaleb
is mi saRebad, antikoroziuli Al-is Sris Sesaqmnelad filebze, foladis 
furc lebze, milebze, TiTbris danafarebis misaRebad (eleqtrolituri da
nafarebis magivrad) da sxv.

planetaruli dgani
saglinavi dgani ori sayrdeni glinisagan 

Sedgenili sistemis saxiT, romelTa perimetrze 
ganlagebulia mcire diametris bevri muSa gli
ni, romlebic erTdroulad brunavs sakuTari  
RerZebisa da sayrdeni glinebis garSemo xaxunis 
ZalebiT an calke amZraviT, ris Sedegadac gasag
lini liToni erTi gatarebisas deformirdeba 
maRali (90 %mde) moWimviT.  es dgani, miRebuli na
glinis profilis mixedviT, SeiZleba iyos safurcle, sortuli an samile. 
safurcle planetaruli dgani, planetarulis garda, Seicavs orglinian 
mimwod gals (romelSic liToni mcire moWimviT iglineba) da gamauToveb
el gals. safurcle planetaruli dgani erT gatarebaze uzrunvelyofs 
1020 %mde gamoWimvasa da 9095 % moWimvas. sortuli planetaruli dgani 
aRWurvilia sayrdeni da muSa glinebis ori vertikaluri da ori hori
zontaluri kompleqtiT, romelTa RerZebi mdebareobs erT vertikalur 
sibrtyeSi. kompleqtebis brunvisas horizontaluri da vertikaluri muSa 
glinebi monacvleobiT uaxlovdeba erTmaneTs, amasTan erTad xdeba glinva.

plankis mudmiva, h, ħ
fizikuri mudmiva, Sedis yvela TanafardobaSi, romlebic aRweren 

kvantur procesebs. aris moqmedebis ganzomileba (energia/dro) da udris: 
h=(6,6256±0,0005)x10-27erg.wm. xSirad gamoiyeneba ħ, romelsac aseve plankis mud
mivas uwodeben. plankis mudmiva SeiZleba ganimartos, rogorc kvantis ener
giasa (E) da gamosxivebis sixSires (ν) Soris proporciulobis koeficienti.

plazmuri gadadnoba

planetaruli dgani
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plastigeli 

polimeris narevi plastifikatorTan. liTonplastebSi p. warmoadgens 
polimerul dafarvas, romelsac iReben plastizoluri teqnologiiT.

plastizoli

specialurad momzadebuli polimeris suspenzia plastifikatorSi, 
warmoadgens platebis dasamzadeblad saWiro sawyis masalas. 

plastikuroba

myari sxeulebis Tviseba _ ganicados urRvevi deformacia, gare Zalis 
moqmedebis Sedegad iseTi daZabulobebis pirobebSi, romelic aRemateba 
denadobis zRvars. plastikuri deformacia dakavSirebulia zogierTi at
omSorisi kavSiris rRvevasa da axlebis warmoqmnasTan. p. gansazRvravs 
liTonebis wneviT damuSavebis SesaZleblobas, WedviT, glinviT da sxv. 
liTonebisa da Senadnobebis p. msjeloben meqanikuri gamocdebis SedegebiT 
(dasma, gaRunva, gaWimva da sxv.).

plastifikatori

1. organuli nivTiereba, romelic SeaqvT polimerebSi metalplastma
sebis miRebisas, maTTvis plastikurobis miniWebisa an am Tvisebis gasazrde
lad. garda amisa, isini xels uwyoben plastmasebis, laqebis, saRebavebis, 
rezinebisa da sxv. gadamuSavebas da aumjobeseben maT yinvamdgradobas. p. 
xasiaTdeba mcire aqroladobiT da maRali Termo da sinaTlemdgradobiT. 
gavrcelebuli p.: ofTalmJavas, fosformJavas da sxv. eTerebi, epoqsiduri 
mcenareuli zeTebi, navTobis gadamuSavebis aromatuli naxSirwyalbadebis 
maRali Semcvelobis produqtebi, qlorirebuli parafini da sxv.;

2. zedapirulaqtiuri nivTierebani, romlebic SeaqvT cementSi, samSen
eblo sxnarebSi maTi Txevaddenadobis gazrdisa da tenis Semcirebis miz
niT, iwvevs wyalSeRwevadobis Semcirebas, betonis simtkicisa da gamZleo
bis gazrdas misi xarjis SemcirebasTan erTad. zedapiruli aqtiuri p. 
magaliTebia: sulfiduri safuvris siTxe (Saqris warmoebis narCeni), gasap
nuli xis fisi da sxv.

hidrofilizebuli tipis p. gamoirCeva gazrdili plastifikatoruli 
TvisebebiT. maT superplastifikatorebs uwodeben.

plastmasebi

polimerebis safuZvelze damzadebuli masalebi, romlebic gaxure
bis Sedegad iZenen Tvisebas, wneviT miiRon mocemuli forma da SeinarCu
non is gacivebis Semdeg. p. Seicavs plastifikatorebs, stabilizatorebs, 
pigmentebs, zeTebs da sxva komponents, romlebic maT aniWeben simtki ces, 
gamZleobas, fers da sxva muSa Tvisebebs. p. nakeTobaTa damzadebisas 
polimerebSi warmoqmnil gardaqmnaTa mixedviT ganarCeven Termoplas
tikur da reaqtoplastikur p. Termoplastikuri p. magaliTebia: poli
eTileni, polipropileni, polistiroli, polivinqloridi, poliamidebi, 
polikarbonatebi, politetraftoreTileni da sxva reaqtoplastikuri 
p. magaliTebia: fenoplastebi, poliefiruli fisebi, siliciumorganuli 
polimerebi. p. klasifikacias axdenen kidev mravali niSnis mixedviT, 
magaliTad, polimerebis tipis, daniSnulebis, Tvisebebis (maxasiaTeblisa) 
da sxva niSnebis mixedviT.
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Termoplastikuri p. gadamuSavebis ZiriTadi meTodebia: Camosxma wne
viT, eqstruzia, vakuum da pnevmat(ik)uri yalibeba. reaqtoplastikuri p. 
gadamuSaveba xdeba wnexiT da CamosxmiT wnevisas.

p. ZiriTadi upiratesobania: mcire simkvrive, eleqtro da Tboizola
ciuri Tvisebebi, mdgradoba agresiul garemoSi, maRali meqanikuri Tvise
bebi sxvadasxva saxis datvirTvis pirobebSi. CamoTvlilma Tvisebebma gana
piroba p. farTo gamoyeneba mrewvelobisa da soflis meurneobis TiTqmis 
yvela dargSi.

plastometri
masalebis deformaciisadmi winaaRmdegobisa da plastikurobis maCve

neblebis ganmsazRvreli gamosacdeli manqana, romelsac SeuZlia Seqmnas 
nimuSis datvirTvebis sxvadasxva piroba deformirebis temperaturulsiC
qaruli maCveneblebis farTo diapazonSi.

platina (Pt)
p. movercxlisfro TeTri, brWyviala, Wedadi plastikuri liTonia, 

gamoirCeva Jangbadisa da wylis moqmedebisadmi maRali mdgradobiT. ixs
neba mxolod Tezafsa da tuteTa xsnarebSi. wyalbads paladiumis msgavsad 
STanTqavs. birTvuli izomerebis CaTvliT p. izotopebis ricxvia 36, xolo 
izotopuri masebis diapazoni _ 172→201.

platinis aRmoCenis istoria
p. atomuri rigiTi nomeria 78, atomuri masa _ 195,08. cnobilia, rom jer 

kidev kolumbis mier amerikis kontinentis aRmoCenamde, samxreT amerike
lebi platinisa da oqros Senadnobebisagan mcire zomis sagnebs amzadebd
nen. paladiumi aRmoaCina antonio de uloasma 1750 wels. am liTons ing
liselma mecnierma vatsonma platina uwoda. espanurad platina niSnavs cud 
vercxls, `vercxlikos~. radgan espanel konkistadorebs es Znel dnobadi 
liToni xels uSlida oqros miRebaSi da am sityviT gamoxatavd nen Tavi
anT arakeTil damokidebulebas platinisadmi. miuxedavad amisa, maT XVI 
da XVII saukuneebSi espaneTSi aseulobiT tona p. Caitanes da vercxlTan 
SedarebiT gacilebiT nakleb fasad hyiddnen. male iuvelirebma aRmoaC
ines platinis oqrosTan Sednobis unari da arakeTilsindisierma oqrom
Wedlebma, yalbi monetebis damzadebisas oqro platiniT Caanacvles. am 
ambavma mefis yuramde miaRwia, romelmac dauyovnebliv gamosca brZaneba am 
liTonis qveyanaSi Semotanis sastikad akrZalvisa da misi yovelgvari mara
gis ganadgurebis Taobaze. mefis gankarguleba sisruleSi iqna moyvanili 
_ espaneTsa da mis koloniebSi Segrovebuli platinis zodebs, nivTebsa 
da saiuveliro nakeTobebs yridnen zRvaSi, wyalsacavebSi, mdinareebSi. ase 
damTavrda am liTonis Tavgadasavlis pirveli etapi, magram Sors aRar iyo 
misi sayovelTaod aRiarebisa da reabilitaciis dro. 

platinis mecnieruli Seswavla
p. safuZvliani Seswavla wilad xvda Sved mecnierqimikoss henrix 

Sefers, romelmac pirvelma daamtkica, rom p. ara ori liTonis _ oqrosa 
da rkinis narevia, rasac amtkicebda zogierTi mecnieri, aramed axali qi
miuri elementia. p. gamokvlevebma gamoiwvia sxva Tanamdevi elementebis 
aRmoCena. 1903 wels aRmoCenil iqna paladiumi da rodiumi, xolo 1804 wels 
_ osmiumi da iridiumi. 40 wlis Semdeg ki qimikosebi saTvis cnobili gaxda 
am jgufis ukanaskneli elementi _ ruTeniumi.
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platinis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

190Pt 189,959917 0,01 6,9·1011 weli  

192Pt 191,961019 0,79 ~1015 weli 

194Pt 193,962665 32,9 stabiluria

195mPt 0 0 4,02 dRe niSnuli

195Pt 194,964766 33,8 stabiluria bmr

196Pt 195,9650 25,3 stabiluria

197Pt 196,967315 0 18,3 sT niSnuli

198Pt 197,967869 7,2 stabiluria

bunebrivi p. Sedgeba eqvsi izotopisagan 190dan 198mde A-Ti, romelTa
ganac A=190 izotopi α- gamomsxivebelia 6,9·1011 wlis naxevrad daSlis peri
odiT. α- gamomsxivebeli (0,79 % SemcvelobiT), 1015 naxevrad daSlis perio
diT, SesaZlebelia iyos agreTve 192Pt. yvelaze metad gavrcelebulia 194Pt 
(32,9 %), 195Pt (33,8 %) da 196Pt (25,3 %).

platinis izotopebi da izomerebi 
22 radioaqtiuri izotopi da ramdenime izomeri 173dan 201mde, sxva

dasxva birTvuli reaqciis Sedegad xelovnuradaa miRebuli. yvelaze 
msubuqi izotopebi (A≤183)α_ gamomsxiveblebia. 197Pt izotopi (18 sT, β), 
romelsac niSnul atomebad iyeneben, oqros neitronebiT dasxivebiT war
moiqmneba. bolo periodSi platinis sxvadasxva kompleqsze, gansakuTrebiT 
aminur anftalocianinur naerTebze scilardCalmersis efeqtis daxmare
biT, mniSvnelovani gamdidrebis miRwevaa SesaZlebeli. 197Pt izotopi mis 
β (Emaqs=0,67mev) da γ- gamosxivebebis mixedviT SeiZleba ganisazRvros. aRsan
iSnavia 191Pt izotopi (3dRe, ew), romelic miiReba 191Ir(p, n) reaqciiT. 

p. radioaqtiuri izotopebi bolo periodamde mxolod birTvul 
fizikaSi gamoiyeneboda. rogorc liTons, dRes sakmaod farTo iyeneben ra
dioqimiaSi, aseve Cveulebriv, qimiaSi, rogorc adsorbents eleqtrodebis, 
tigelebis, membranebis damzadebisa da sxva daniSnulebisaTvis. 

p. aqvs Semdegi eleqtronuli struqtura: 5s2 5p6 5d9 6s1.
K-, L-, M- da N- garsebi Sevsebulia.

liTonuri platinis miReba da gamoyeneba
p. perioduli sistemis VIII jgufis mesame triadis ukanaskneli gar

damavali liTonia. is ZiriTadad 2- da 4- valentiania, magram miRebulia 0, 3 
da 6 valentiani SenaerTebic. wylian xsnarebSi p. yovelTvis kompleqsebis 
formiTaa da saerTod misi SenaerTebi kovalenturobiT xasiaTdeba.

p. waxnagdacentrebul kubur sistemaSi kristaldeba. misi atomis 
radiusia 1,38Ǻ, simkvrive _ 21450kg/m3. xsnarSi aRdgenili liToni plati
nuri sevadis saxelwodebiTaa cnobili, xolo mSrali procesiT aRdge
nili platina gundis saxiT miiReba. orive forma xasiaTdeba SesamCnevi 
ka talizuri TvisebebiT. 
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p. dnobis temperaturaa 2045 K (1772 °C), xolo duRilisa _ 4803 K 
(4530 °C). p. Tbogamtarobaa 71,6 vt/m.K, wrfivi gafarToebis temperaturuli 
koeficienti _ 9,0·10-6  K-1.

p. gaxurebisa da mJavebisadmi maRali mdgradobiT gamoirCeva, rac 
ganapirobebs mis farTod gamoyenebas laboratoriul gamokvlevebsa da 
mrewvelobis praqtikulad yvela dargSi _ metrologiaSi, saiuveliro 
saqmeSi, TermowyvilebSi, kontaqtebSi, radiografiaSi, fotografiaSi, sxva
dasxva liTonisa da TviT p. dafarvaSic.

p. bunebaSi misi jgufis liTonebis narev madnebSi spilenZisa da nike
lis gawmendis Tanamdevis saxiT gvxvdeba. misi msoflio warmoeba _  30 t/
weliwadSi. saerTo maragi dauzustebelia, dReisaTvis ki daaxloebiT 27000 t 
Seadgens.

p. mcire raodenobiT warmoeba gamowveulia misi Semcveli madnebis 
siRaribiT. xSirad 1 gr p. misaRebad aTobiT t. madnis gadamuSavebaa saWi
ro. amasTan erTad miwis qerqSi misi Semcvelobaa ~10-7 %, xolo okeaneSi 
_ 1,1·1011 %. amitomaa, rom p. oqros gauswro da, albaT, kidev didxans Seinar
Cunebs yvelaze Zvirfasi liTonis pozicias.

platina TviTnabadi
TviTnabadi Ptis jgufis elementebi mouwesrigebeli bunebrivi myari 

xsnarebis mineralebia, romelic Seicavs rkinis, paladiumis, rodiumis, 
spilenZisa da sxva minarevs. rkinis Semcveloba mineral poliqsenSi 
10  %mdea, xolo feroplatinaSi 2  %mde aRwevs. p. T. TeTri feris, zogjer 
ruxi foladis ferisaa. sisale, mineralogiuri skalis mixedviT, 44,5ia, 
xolo simkvrive _ 2100 kg/m3. p. T. platinis misaRebi ZiriTadi wyaroa.

platineli
keTilSobili liTonebis Senadnobebis saerTo saxelwodeba. maRali 

mgrZnobiarobis Termowyvilebis eleqtrodebisaTvis, dadebiTi eleqtro
dis Senadnobis Sedgenilobaa: 55 % Pd; 31 % Pt; 14 % Au, xolo uaryofiTisaT
vis _ 65 %AU, 25 % Pd. aseTi TermowyviliT aseulobiTa da aTaseulobiT 
saaTebis ganmavlobaSi SeiZleba temperaturis gazomva 1300 °Cmde.

platinireba
1. liTonuri nakeTobebis zedapiris dafarva _ p. Txeli feniT (15 mkm 

sisqiT) maTi koroziamedegobis, cveTamedegobis, arekvlis unaris, eleqtro
gamtarobis gazrdis mizniT. dafarva xorcieldeba galvanuri meTodiT 
fosfaturi an diaminodinitriduli eleqtrolitebiT, romlebic platinis 
marilebs Seicavs. anodebia Txeli platinis firfitebi;

2. Al2O3is granulebis gaJRenTa platinaqlorwyalbadis mJavaTi plati
nis Semdgomi aRdgeniT. Al2O3is p. gamoiyeneba naxSirwyalbadebis hidrire
bis dros navTobis produqtebis izomerizaciisa da gadamuSavebis dros 
(riformingis dros).

platiniti 
bimetaluri mavTuli, romlis gula damzadebulia rkinanikelis Sen

adnobisgan (58 % Fe + 42 % Ni), garedan dafarulia spilenZis Txeli feniT. 
xSirad iyeneben 46 % rkinis Semcvel Senadnobs; aqvs platinisa da minis 
toli temperaturuli gafarToebis koeficienti; iyeneben dengamtarebad 
eleqtrovakuumur aparaturaSi ganaTebis naTurisaTvis, minasTan SeerTebis 
hermetulobis uzrunvelyofisaTvis. p. SemuSavebulia 1913 wels aSSSi.
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platinuri liTonebi
platiniodebi, perioduli sistemis qimiuri elementebi: ruTeniumi 

(Ru), rodiumi (Rh), paladiumi (Pd), osmiumi (Os,), iridiumi (Ir) da TviT 
platina (Pt), romlebic miekuTvneba 80e jgufs da oqrosa da vercxlTan 
erTad atareben keTilSobili liTonebis saxelwodebas. p. l. gamoirCeva 
maRali qimiuri mdgradobiT, ZneldnobadobiT da mimzidveli zedapi riT, 
bunebaSi mcire raodenobiTaa gavrcelebuli. yovelive aman ganapiroba maTi 
keTilSobili liTonebis jgufisadmi mikuTvneba. nikelisa da spilenZis 
eleqtrolizuri meTodiT miRebisas p. l. gadadis silaSi, romelsac adno
ben „samefo araySi“ da atareben maT afinaJs _ gavarvarebisa da gadnobis 
gziT. sul ufro da ufro izrdeba p. l. raodenoba uranisa da plutoniu
mis daSlis produqtebSi.

p. l. farTod gamoiyeneba, rogorc katalizatorebi, Termowyvilebisa 
da winaRobis Termometrebis masalebi, eleqtrodebis, qimiurad mdgradi 
aparaturis, samedicino instrumentis, rezistoruli masalebis da sxvaTa 
dasamzadeblad.

platinuri Senadnobebi
platinis Senadnobebi, romlebic Seicavs keTilSobil elementebs, 

ufro xSirad rodiums (40 %mde), paladiums (50 %mde), iridiums, agreTve 
nikels, kobalts, qroms, volframsa da molibdens. p. S. gamoirCeva maRa
li koroziamedegobiT agresiul garemoSi, maRali meqanikuri TvisebebiT 
da katalizuri moqmedebiT. gamoiyeneba eleqtrokontaqtorebis, Termow
yvilebis, qimiuri aparaturis dasamzadeblad.

platforma
1. mravalRerZiani rezinis saburavebiT liTonis didi kveTis kon

struqciisagan damzadebuli uborto baqani, mZime eqskavatorebis, bul
dozerebisa da sxva teqnikis gadasatani misabmeli konstruqcia;

2. amaRlebuli liTonis konstruqciis moedani, ficarnagiT; 
3. mcire zomis rkinigzis sadguri an baqani rkinigzis xazTan (peroni) 

mgzavrTa vagonebSi Sesasvlelad;
4. Ria tipis satvirTo vagoni mcire zomis gverdebiT didi zomis kon

teinerebis gadasatanad, gamoiyeneba oriarusiani p. msubuqi avtomanqanebis 
transportirebisaTvis;

5. samxedro daniSnulebis baqani mindorSi an rkinigzis xazTan TviT
mfrinavebidan sabrZolo teqnikis gantvirTvisa da rkinigzis Semadgen
lobaze tankebisa da sxva mZime samxedro aRWurvilobis dasatvirTad.
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plunJeri
wnexis dguSi, romlis sigrZe sagrZnoblad aRemateba diametrs, gamoi

yeneba hidravlikur milprofiluri dganis dguSad, asrulebs liTonisadmi 
deformaciis Zalis gadamcemis rols, inglisuri warmoSobis sityvaa da 
niSnavs CayvinTvas, CaZirvas.

plutoniumi (Pu)
p. uranis neitronebiT dabombvisas aRmoaCines g. siborgma, e. makmi

lonma, j. kene dim da a. valesma q. berkliSi (aSSis StatSi) 1940 wels.
p. vercxlismagvari liTonia, romelic urTierTqmedebs JangbadTan, 

wylis orTqlTan da mJavebTan. tuteebTan uxsnadia. p. atomuri nomeria 94, 
xolo fardobiTi atomuri masa _ 244,064.

birTvuli izomerebis CaTvliT p. izotopebis ricxvia 15, izotopuri 
masebis diapazoni _ 232→246.

plutoniumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

239Pu 239,052157 0 24110 weli bmr 

242Pu 242,058737 0 3,76·105 weli

244Pu 244,064199 0 8,2·107 weli

mzis sistemaSi, planetis ganlagebis gaTvaliswinebiT, rogorc nep
tuniumis uSualo mezobels, mas planeta plutonis saxeli uwodes. Tavis 
mxriv, planeta plutonis saxeli warmodgeba berZnuli sityva Pluto nis gan, 
rac qarTulad simdidres niSnavs. ZvelberZnul miTologiaSi ase erq va 
dedamiwis qvesknelis RmerTs. mzidan yvelaze daSorebuli planeta _ nep
tuni aRmoaCines 1930 wels. 1941 wels siborgma da misma TanamSromlebma am 
elementis identifikacia moaxdines, rogorc neptuniumis daSlis produq
tis, romelic, Tavis mxriv, miiReba dabombvisas uranis neitronebiT:

238U+nβ-→ 239Npβ-→ 239Pu
maT agreTve daadgines, rom 239Pu eqvemdebareba siTburi neitronebis 

zemoqmedebiT dayofas. am aRmoCenam xeli Seuwyo elementis birTvuli, 
fizikuri da qimiuri Tvisebebis Seswavlas, ramac SesaZlebeli gaxada misi 
birTvuli iaraRis saxiT gamoyeneba.

izotop 239Pus zemoT aRwerili birTvuli reaqciebiT aseulobiT kg 
raodenobiT reaqtorebSi awarmoeben.

plutoniumi _ birTvuli saTbobis wyaro 
siTburi neitronebis moqmedebis Sedegad dayofis Wrili 742 barnia. 

dayofis TiToeul aqts Tan sdevs 2,89 neitronis gamofrena. neitronebis 
raodenobis gazrda dayofis jaWvuri reaqciis safuZvelia, raSic p. birT
vuli saTbobis wyaroa, amitom reaqtorebsa da birTvul bombebSi warmate
biT iyeneben. 

239Pus dayofis xasiaTi uranis dayofis msgavsia, magram dayofis 
produqtebis masuri ricxvebis ganawileba ufro maRali masuri ricxvebis 
mxarezea gadaxrili. luteciumis CaTvliT (ix. U urani) yvela lanTanoidi 
neitronebiT xangrZlivi dasxivebis dros warmoiqmneba. p. aseve iyofa da
muxtuli, daCqarebuli nawilakebisa da γgamomsxiveblis zemoqmedebiT (day
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ofis zRudea 4,7 mev.). dambombavi nawilakebis energiis gazrdiT dayofis 
produqtebis ganawilebis mrudi, masaTa mixedviT, sul ufro simetriuli 
xdeba da dayofas Tan sdevs gaxleCa, magaliTad (α, xn), (α, p), (d, xn), (d, αn), 
(γ, xn), (γ, pxn) da a. S. ufro mZime transuranuli elementebis, ufro msubuqi 
birTvebisa da izotopebis warmoqmniT. msubuqi izotopebi α-nawilakebis 
moqmedebiT uranis izotopebze an kiuriumis izotopebis α- daSlis gziT 
warmoiqmneba. es izotopebi 232dan 238mde ATi eleqtronuli watacebiT 
an α-nawilakebis gamoyofiT iSleba. mZime izotopebi ki, Cveulebiv, neptu
niumis izotopebis β daSlis gziT an neitronuli watacebiT warmoiqmneba. 
239Pu (n, γ) 240Pu da α-nawilakebs (240, 242, 244), αβ (241) an βnawilakebs (243, 
245, 246) gamoyofen. mokle arsebobis ufro mZime izotopebis kvali 247 da 
255 masuri ricxvebiT TermobirTvuli afeTqebebis namsxvrevebSi iyo aRmo
Cenili.

Pu _ 236, 237, 238 da 241 izotopebi siTburi neitronebis zemoqmedebis 
Sedegad dayofis unariT 170, 2500, 18,2 da 1060 barnis toli WrilebiT 
gamoirCeva, rodesac dayofa gamowveulia Cqari neitronebiT an maRali en
ergiebis γ gamosxivebiT xdeba, erTdroulad mimdinareobs mravalricxo
vani izotopebis gaxleCa, gansakuTrebiT ufro mZime transuranuli elemen
tebis warmoqmniT.

plutoniumis fizikurqimiuri Tvisebebi
p. fizikuri da qimiuri Tvisebebis Seswavla xdeba ZiriTadad 239Puze. 

eqsperimentebis Casatareblad am izotopis radioaqtiurobis gamo saWiroa 
gamafrTxilebeli RonisZiebebis gatareba da specialuri mowyobilobebis 
_ hermetuli boqsebis, distanciuri marTvis gamoyeneba, mkacri kontroli
sa da a. S. zomebis miReba. p. Tvisebebis intensiuri Seswavla misi birTvuli 
iaraRis warmoebaSi gamoyenebiTaa gamowveuli. p. eleqtronuli struqtura 
Taviseburia: 5s2 5p6 5d10 5f6 6s2 6p6 6s2, xolo K-, L-, M- da N- garsebi Sevsebulia.

aucilebelia gaviTvaliswinoT, rom zogierTi Pu 5f- eleqtroni kavSi
ris susti energiiT xasiaTdeba da advilad SeiZleba mocileba, ris Sede
gadac Pu(IV) xsnarSi, aseve airovan da myar mdgomareobaSi arsebobs.

sxva uranidebis msgavsad p. oTxi valenturi mdgomareobiT xasiaTdeba 
IIIdan VImde, amasTan yvelaze mdgradia Pu (IV).

mJava xsnarSi wyalbadis zeJangis moqmedebiT Pu(VI) da Pu(V) aRdgeba 
Pu(IV)mde, romelTaganac is (H2O2) moqmedebiT yavisfers (Pu-OO-PuOH)5+ da 
wiTels (HOPu-OO-PuOOH)4+ or zeJangur kompleqss warmoqmnis. es gansakuTre
buli movlenaa, vinaidan am tipis SenaerTebi mxolod elementis umaRlesi 
valentobis SemTxvevaSi warmoiqmneba. es reagenti ki gansazRvrul pirobeb
Si Pu(III)s Jangavs Pu(IV)mde azots da gogirdmJavas, agreTve marilmJavas 
an qlormJavas xsnarebi Pu(IV)s Pu(III)mde aRadgens.

plutoniumis sxvadasxva valentoba da koloiduri forma
p. sxvadasxva valentur mdgomareobaSi hidrolizisadmi cota Tu bev

rad gamokveTil tendencias avlens, rac gansakuTrebiT mniSvnelovania 
Pu(IV)saTvis, romlis hidrolizebuli ionebi polimerizebas ganicdis da 
koloidur formaSi gadadis. Pu(III) da Pu(IV)is hidroqsidebi, fToridebi, 
iodatebi, fosfatebi, ferocianidebi, karbonatebi da oqsalatebi uxsnade
bia. hidroqsidebis garda PuO2

+ da PuO2
2+ xsnadebia. Pu(II) xsnarSi miReba Seu

Zlebelia, ori sxva Jangeulia Pu2O3 da PuO2. cnobilia, agreTve, fToridebi 
_ PuF3, PuF4 da PuF6; sxva halogenidebi mxolod samvalentiani PuCl3, PuBr3 da 
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PuI3 plutoniumisTvis aris miRebuli. heqsafToridebi dneba 54 °C tempera
turaze, duRilis temperatura 61 °Cia da sakuTari α- gamosxivebis moqme
debiT ganicdis disociacias PuF4 da F2 warmoqmniT.

p. eqvs alotropul modifikaciaSi kristaldeba, rac unikaluri 
SemTxvevaa. temperaturis gazrdis kvalobaze ganasxvaveben p. Semdeg fa
zebs: monoklinur α fazas, romelic mesris ujredSi 16 atomiT mdgradia 
117 °Cmde; β monoklinurs, meseris ujredSi 34 atomiT, romelic mdgradia 
117 °C da 210 °Cs Soris; γ orTorombul waxnagdacentrebuls 210 °C da 
312 °C-s Soris; δ- kuburwaxnagdacentrebuls, mdgradia 440 °Cdan 450 °C-mde; 
δ- tetragonur moculobadacentrebuls, mdgradia 47 °Cmde;  ε- kuburmocu
lobadacentrebuls, mdgradia 640 °Cmde, dnobis temperaturaa 914 K. duRi
lis eqstrapolirebis temperatura Seadgens 3505 K (3232 °C).

p. gamoTvliTi simkvrivea 19840 kg/m3. is xasiaTdeba Sualeduri siTbo 
da eleqtrogamtarobiT.

plutoniumis miRebagamoyeneba
Cveulebriv brWyviala TeTri liTonuri p. PuF3, PuF4 an PuO2-is aRdgenis 

gziT bariumis, kaliumis an liTiumis orTqlis zemoqmedebiT miiReba. plu
toniumi sxva liTonebTan SedarebiT ufro eleqtrodadebiTi elementia. 
Pu/Pu3+ wyvilis eleqtropotencialia 2,03 v. liTonuri Pu Jangbads mSral 
haerze Zlier nela uerTdeba, magram tenian haerze an argonis moqmedebiT _ 
swrafad iJangeba. fxvnilisebur mdgomareobaSi is piroforulia. p. advilad 
moqmedebs mJavebi, garda koncentrirebuli HNO3sa da H2SO4isa, romlebic 
pasiur zemoqmedebas iwvevs. uranis msgavsad p. Be, Al, Cu, Zn, Si, Zr, Mn, Fe da Ni 
mravalricxovan Senadnobebs warmoqmnis. sxva liTonebTan hidridebis, kar
bidebis, azidebis, fosfatebisa da sxv. uamravi naerTis saxiT gvxvdeba.

p. da misi SenaerTebi gamoirCeva toqsikurobiT. zRvruli dasaSvebi do
zaa: wyalSi _ 239Pu 6·10-6 mk kiuri/ml, haerSi _ 2·10-12 mk kiuri/sm3 da 0,04 mk ki
uri _ adamianisaTvis.

239Pu izotopi atomuri birTvuli afeTqebebis Semdeg radiaciul 
naleqebSia aRmoCenili.

p. ZiriTadad atomur bombebSi saTbobis, agreTve Senadnobebis, kera
mikis warmoebaSi _ Txevadi liTonisa da orJangis saxiT iyeneben. 

ganviTarebul qveynebSi p. saTbobiT momuSave mravali tipis reaqtorebs 
aproeqteben.

239Pu da 242Pu p. izotopebi mZime transuranuli elementebis warmoebis saw
yisi masalaa. varaudoben, rom 238Pu-is α- daSlis Sedegad gamoyofili siTbo 
SeiZleba xelovnuri Tanamgzavris energiis wyarod iqnes gamoyene buli.

p. miRebis ZiriTadi wyaroa uranis birTvuli saTbobi da misi war
moeba ramdenime tonaa weliwadSi.

pnevadoba 
fxvnilis denadobis Tviseba, sakuTari wonis moqmedebis Sedegad Seav

sos yalibis sicariele nawilakebis zomebisa da formis Secvlis gareSe, 
rac ganisazRvreba fxvnilis gamodenis siCqariT dakalibrebul xvrelSi.

pnevmatika
fizikuri mecnierebis disciplinis hidravlikis nawili, Seiswavlis 

SekumSuli haerisa da airebis meqanikuri energiis warmoqmnis, gadacemisa 
da gamoyenebis kanonebs, mowyobilobas (kompresorebi, amZravebi, Zravebi, 
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ventilatorebi da sxv.), avtomaturi marTvis meqanizmebs, xelsawyoebs da 
sistemebs. samTometalurgiul da warmoebis sxva dargebSi gamoyenebuli 
pnevmat(ik)uri mowyobilobidan da iaraRebidan ZiriTadia: pnevmat(ik)uri 
CaquCebi, burRebi, satransporto milgayvanilobani, safosto milgayvani
lobani, pnevmoavtomaturi danadgarebi, avtomatizebuli teqnologiuri 
mowyobiloba da sxv. 

pnevmat(ik)uri 
meqanizmi, romelic moqmedebaSi modis SekumSuli haeris meSveobiT.

pnevmat(ik)uri gamdidreba 
1. sasargeblo wiaRiseulis gravitaciuli gamdidreba sahaero gare

moSi. gamoiyeneba azbestis, nax Siris gamdidrebisaTvis;
2. widebis kompleqsuri gadamu Savebis ubanze miRebul koncentra

tebSi Senadnobis daxarisxeba mas Si Semavali elementebis Semcvelo bisa 
da fraqciis mixedviT.

pnevmat(ik)uri transporti 
mowyobilobis erToblioba fxvieri, calobiTi da plastikurblanti 

masalebis gadaadgilebisTvis SekumSuli haeris energiis gamoyenebiT.

pnevmodamWeri
xelis saburRi CaquCebis dasayenebeli meqanizmi horizontalur da 

daxril miwisqveSa gvirabebSi, qandamSleli iaraRiT mibjenis saSualebiT 
(gvirgvini, saRaravi). brunviTi burRvis saxesxvaobebia: rotoruli burRva, 
turbinuli burRva _ qanis mosangrevad, gayinuli qanebis, betonis safaris, 
saZirkvlebis dasaSlelad da a. S.

pnevmodartymiTi saburRi Carxi 
pnevmodamrtymeliT samTo qanebis mrRvevi manqana. 

pobadoba
liTonebis, rogorc kristaluri masalebis, Tviseba gare Zalebis moq

medebis Sedegad, ganicados kristalSorisi sazRvrebis gaswvriv rRveva.

pnevmat(ik)uri gamdidrebis sqema

1. ventilatori;
2. difuzorebi; 
3. saceri;
4. xokeri;
5. cikloni; 
6. qolga;
7. mkvebavi Rari (xonCa);
8. danisebri sayrdenebi;
9. eqscentrulbarbaciani meqanizmi;
10. CarCo;
11. haersatari;
12. saxeloebi;
13. Rarakebi;
14. calferda deka;
15. samrewvelo produqti.
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`pobediti~
monokarbidebis Semcvelobis fxvnilovani metalurgiis xerxebiT miRe

buli volframisa (90 %) da kobaltis (10 %) Semcveli sali Senadnobi. zogjer 
am terminiT aRniSnaven volframmolibdenis jgufis sxva Senadnobebs. aseTi 
tipis Senadnobi 1929 wels sabWoTa kavSirSi SemuSavda.

poveliti
molibdenvolframis madani, romelic Sedgeba Ca(Mo,W)O4 mineralisagan.

pozitivi
laTinuri warmoSobis sityva, niSnavs dadebiTs. negatividan miRebu

li fotografiuli gamosaxuleba, liTonuri vercxlis marcvlebisgan (Sav
TeTri gamosaxulebis dros). feradi gamosaxuleba miiReba kristalebisagan.

pozitroni
elementaruli dadebiTad damuxtuli nawilaki, romlis masa eleqt

ronis masis tolia. warmoadgens eleqtronis antinawilaks da masTan Se
jaxebisas gamoiyofa ori kvanti. 

polarizatori
polarimetris nawili, romelic bunebrivi sxivebisagan gamohyofs po

larizebul sinaTles.

polarizacia
polarulobis miReba an gadacema. p. movlena, miRebuli sinaTlis sxi

vis arekvlis, gardatexisa da gansakuTrebiT ormagi (orjeradi) gardate
xis dros. p. dros sxivis yvela wertilSi rxeviTi moZraoba xdeba mxolod 
erT sibrtyeSi, romelic mimarTulia sxivis mimarTulebis gaswvriv, maSin 
rodesac bunebriv sxivebSi rxevebi xdeba sxivisadmi perpendikularulad 
yvela mimarTulebiT. eleqtrolizur abazanaSi adgili ukavia e. w. galvanur 
p. _ rac mdgomareobs eleqtrodis zedapirisa da masTan mimdebare xsna ris 
Tvisebebis cvalebadobaSi; am movlenis gamomwvevi mizezia eleqtrodenis 
gavliT warmoqmnili damatebiTi daZabuloba (Zabva).

polarimetri
1. aqtiur optikur nivTierebaSi monoqromatuli sinaTlis polari

zaciis sibrtyis mobrunebis kuTxis gamzomi xelsawyo;
2. nawilobriv polarizebuli sinaTlis polarizaciis xarisxis gan

sazRvris xelsawyo.

polariskopi
sinaTlis polarizaciis saTvalTvalo optikuri xelsawyo.

polarografia
xarisxobrivi, raodenobrivi analizis da qimiuri procesebis kine

tikis Seswavlis eleqtroqimiuri (poligrafiuli) meTodi. p. dafuZnebu
lia voltamperuli mrudebis _ poligramebis gaSifrvaze, romelic miiReba 
xsnarebis eleqtrolizis dros da gamosaxavs denis sididis damokide
bulebas eleqtrolitur ujredze miRebul mudmiv Zabvaze. metalurgiaSi 
gansakuTrebiT sufTa nivTierebebis kontrolisa da eleqtroduli reaqci
is meqanizmis SeswavlisaTvis gamoiyeneba da a. S.
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polaruloba
kvebis wyaros polusebis mierTebis sqema mudmivi denis rkalis 

eleqtrodebTan. ganarCeven pirdapir da ukupolarobas.

poligonizacia
liTonebisa da Senadnobebis gamobrunebis erTerTi stadia, romlis 

drosac mimdinareobs dislokaciebis gadanawileba deformirebul mono da 
polikristalebSi, rac iwvevs dislokaciisagan Tavisufali da mcirekuTxi
ani sazRvrebiT dayofili areebis _ submarcvlebis warmoqmnas. p. mimdinare
obs dnobis temperatura 0,250,35 °C temperaturebze. minarevebi, romlebic 
qmnis kotrelis atmosferoebs dislokaciebze, aZnelebs am ukanasknelTa 
moZraobas da amuxruWeben poligonizacias. rac dabalia defeqtis gan
lagebis energia, miT Znelad viTardeba dislokaciis gadacoceba da, Sesa
bamisad, Znelad viTardeba p. mag., Mo da AlSi, defeqtis ganlage bis maRali 
energiiT, p. aqtiuri ganviTareba, civi da cxeli deformaciis Semdeg mowvi
sas iwvevs kargad ganviTarebuli struqturis submarcvlebis formirebas, 
xolo α TiTberSi, defeqtebis wyobis dabali energiis p. ar xdeba.

ganarCeven dinamikur da mastabilebel p.:

p. dinamikuri
xdeba liTonis an Senadnobis cxeli plastikuri deformaciis pro

cesSi;

p. mastabilebeli
mimdinareobs deformirebuli liTonis an Senadnobis gaxurebis dros 

mdgradi mcirekuTxovani submarcvlebis warmoqmniT; am movlenas liTonis 
Semdgomi gaxurebisas Tan sdevs rekristalizaciis CaxSoba.

polikristali
mravali wvrili kristalisagan Sem dgari myari 

sxeuli, romelic gamoirCe va marcvlebSorisi mrav
alkuTxovani saz RvrebiT. nivTierebaTa (sxeulTa) 
umrav lesoba bunebaSi arsebuli da xelovnu rad miRe
bulebi polikristalebia, p. ma galiTebia mTis qanebi, 
mine ralebi, li Tonebi da sxv.

polimerebi
1. berZnuli warmomavlobis sityva, niSnavs mravalferovans. qimiuri 

naerTi maRali, molekuluri masiT, romlebic Sedgeba didi raodenobis gan
meorebadi jgufebisagan. p. molekulebSi erTsa da imave Sedgenilobis niv
Tierebebia atomebis sxvadasxva raodenobiT. polimerebis ZiriTadi tipebia: 
plastmasebi, rezini, boWkoebi, laqebi, saRebavebi, webo, ioncvladi fisebi;

2. movlena, romlis drosac erTsa da imave Sedgenilobis nivTierebis 
molekulebi Seicavs atomebis ormag, sammag da a. S. raodenobas. magaliTad, 
ozoni warmoadgens Jangbadis polimers.

polimerizacia
qimiuri reaqcia, romlis ganviTarebis dros erTsa da imave nivTier

ebis erTi an ramdenime molekulisagan miiReba imave Sedgenilobis, magram 
ufro maRali molekuluri wonis SenaerTi. didi roli miekuTvneba teqni
kaSi, gansakuTrebiT kauCukisa da plastmasebis miRebis teqnologiaSi.

kvarcis polikristali
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polimorfizmi
mineralogiur nivTierebaTa Tviseba _ dakristaldes sxvadasxva 

formis kristalur gisosSi qimiuri Sedgenilobis igiveobis SemTxvevaSi. 
yovel am mdgomareobas (Termodinamikur fazebs) uwodeben polomorful 
modifikacias. magaliTad, gogirdi kristaldeba rombul an monoklinur 
gisosSi. am modifikaciebis TiToeuli mdgomareoba mdgradia gansazRvrul 
gare pirobebSi (temperatura, wneva da sxv.). polimorful modifikaciebs 
aRniSnaven berZnuli anbanis asoebiT. magaliTad, α, β, γ da a. S. tempera
turuli intervalis zrdis mixedviT. p. aRmoCenil iqna 1798 w., rodesac 
gamomJRavnda CaCO3 is arseboba ori mineralis _ kalcitisa da aragonitis 
saxiT. p. aqvs liTonebis naxevar raodenobas. yvelaze meti ricxvi poli
morfuli modifikaciebis mixedviT axasiaTebs Pu-s _ 6; Mu-s _ 4; U _ 3 da 
sxv.

polimorfuli modifikaciebi
erTsa da imave liTonis sxvadasxva kristaluri forma. polimorful 

modifikacias aRniSnaven berZnuli anbanis sawyisi asoebiT (magaliTad, 
αrkina, γ rkina).

poliriti
gasaprialebeli fxvnili Seicavs 9799 % iSviaT miwaTa liTonebs, maT 

Soris: CeO2 (4555 %), La2O3 (2528 %), Na2O3 (1315 %) da Pr6O11 (45 %). optikur 
warmoebaSi iye neben minis saxexsaprialebel (abraziul) masalad.

politeqnikuri institutis metalurgebis X saswavlo korpusis 
mSenebloba

wina saukunis 80ian wlebSi rusTavis metalurgiuli qarxnis kadre
biT dakompleqtebisaTvis saqarTvelos kompartiis centraluri komitetis 
pirvelma mdivanma eduard SevardnaZem oficialuri weriliT mimarTa ssrk 
Savi metalurgiis ministrs, i.Kkazanecs, saqarTvelos politeqnikur in
stitutSi metalurgiuli fakultetisaTvis saswavlosamecniero korpusis 
mSeneblobis Sesaxeb. ministrma kategoriuli uariT upasuxa im mizeziT, 
rom es saqme ganaTlebis saministros exeboda. 

miuxedavad amisa, rusTavis metalurgiuli qarxnis generalurma di
reqtorma g. qaSakaSvilma moamzada werili ministris saxelze, xeli moa
werina zurab CxeiZes, rodesac igi ministrTa sabWos Tavmjdomaris Tanam
debobas asrulebda da es werili piradad gadasca Savi metalurgiis mi
nistrs. i. Kkazanecma zurab CxeiZis Txovna dadebiTad gadawyvita.Kkorpusis 
mSeneblobaSiGg. qaSakaSvilTan erTad, didi wvlili miuZRvis metalurgiu
li fakultetis dekanis moadgiles, prof. Aalfred gagniZes, mSeneblobis 
adgilis gamoyofasa da proeqtorebis daCqarebaSi.Mmetalurgebis saswavlo 
korpusi didxans Sendeboda _ 1987 wlidan sabWoTa kavSiris daSlamde, 
radgan mSeneblobis saministro wliur gegmas 3040 %iT asrulebda da 
am gaWianurebis gamo rusTavis metalurgiul qarxanas TviTRirebulebaze 
3jer Zviri _ 12 milion maneTze meti daujda. Senoba Cabarda bevri samSen
eblo xarveziT, rac prof.Gg. qaSakaSvilma metalurgiuli fakultetis de
kanad muSaobis dros megobrebis materialuri da finansuri daxmarebiT 
gamoaswora. dRes am kor  pusSi izrdebian axalgazrda specialistebi, baka
lavrebi, magistrebi, aka  demiuri doqtorebi.
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politeqnikuri institutis rusTavis saRamos swavlebis 
fakulteti

politeqnikuri institutis rusTavis saRamos swavlebis fakulteti 
daarsda 1952 w. rusTavis metalurgiuli qarxnis direqtoris nikoloz 
gomelauris iniciativiT, ramac uzarmazari roli iTamaSa metalurgiuli, 
qimiuri mrewvelobis qarxnebisa da qalaqis organizaciebis kvalificiuri 
inJinrebiT uzrunvelyofaSi. filiali dResac ganTavsebulia metalurgiu
li qarxnis erTerT saerTo sacxovrebelSi, saRamos swavlebis fakulte
tis daarsebidan dekanebis profesorebis g. norakiZis, j. lomsaZis, s. or
jonikiZis, k. qvelaZis da z. xubuluris xelmZRvanelobebiT warmatebiT 
funqcionirebda.

1996 wlis oqtomberSi metalurgiuli qarxnis direqtoris, teqnikis 
mecnierebaTa doqtoris guram qaSakaSvilis iniciativiT teqnikuri univer
sitetis rusTavis filialis Senobis mSenebloba saerTo sacxovrebliT 
(es sacxovrebeli saxli dResac funqcionirebs), sportuli moednebiT, sa
curao auziT warmatebiT mimdinareobda eleqtrofoladsadnobi saamqros 
mSeneblobis kompleqsSi, samedicinosanitarul nawilTan erTad. samwu
xarod, Tavisufali saqarTvelos sinamdvileSi metalurgiuli qarxnis 
bolo drois xelmZRvanelebis, privatizaciis periodis mepatroneebis 
xelSewyobiT, gaCanagda, gaiyida, rogorc samSeneblo masala. 

politeqnikuri institutis quTaisis filiali
1946 wels quTaisSi Seiqmna saqarTvelos politeqnikuri institutis 

saswavlosakonsultacio centri, romelic 1953 wels gadakeTda saqarT
velos politeqnikuri institutis saRamos swavlebisa da dauswrebel 
fakultetad. 1968 w. mas daemata dRis swavlebis ganyofileba, fakulte
tis dekanad dainiSna profesori kote imedaSvili da warmatebiT funq
cionirebda, wlebis ganmavlobaSi mzaddeboda sainJinro kadrebi saqarT
veloSi mSenebare da moqmedi samTo, saavtomobilo, qimiuri, meqanikuri da 
sxva obieqtebisaTvis.

saqarTvelos politeqnikuri institutis filiali, romelic `saqnax
Siris~ kombinatis mmarTvelis  boris gujejianis iniciativiT aSenebul 
samTosamSeneblo teqnikumis SenobaSi funcionirebda, dRis swavlebis 
gar da, dauswrebeli ganyofilebiT, gansakuTrebiT xelsayreli iyo saSu
alo teqnikuri ganaTlebis axalgazrdebisaTvis, romlebic sawarmoo muSa
obas kargad uTavsebdnen saRamos fakutetze swavlebas. saRamos swavlebis 
fakultetze mravalma axalgazrdam miiRo sxvadasxva specialobis inJin
ris diplomi da warmatebiT muSaobda Cveni qveynis sawarmoebsa da samSe
neblo organizaciebSi.

poloniumi (Po)
p. perioduli sistemis VI  jgufis radioaqtiuri vercxlismagvari, 

ruxi feris liTonia. ixsneba ganzavebul mJavebSi. p. atomuri nomeria 84, 
atomuri masa _ 208,9. p. uranis fisismagvari madnis xangrZlivi damuSavebis 
Sedegad 1898 wels pier da mari kiurebma aRmoaCines. p. saxeli m. kiuris 
samSoblos _ poloneTis pativsacemad uwodes. is warmoadgens pirvel ele
ments, romelic misi radiaciulobis mixedviTaa aRmoCenili.

birTvuli izomerebis CaTvliT p. izotopebis ricxvia 33, izotopuri 
masebis diapazoni _ 194→218.
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poloniumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

209Po 208,982404 0 105 weli

210Po 209,982848 kvali 128,4 dRe
niSnuli 
saTbobi

211Po 210,986627 kvali 0,52 wm

216Po 216,001889 kvali 0,15 wm

218Po 218,0089 kvali 3,11 wT

210Pois birTvi 5,3 mev energiis α-nawilakebs 138,4 dRis naxevrad da
Slis periodiT gamoscems da 206Po-Si gardaiqmneba. 210Po izotopis mcire 
raodenoba SeiZleba uranis madnebis an maTi gadamuSavebis narCenebisgan 
gamoiyos.

amJamad p. iReben xelovnurad, woniTi (miligramobis) raodenobiT, 
Sem degi reaqciebis mixedviT:

  209Bi+n→ 210Bi(RaE)β-→ 210Po
  208Pb+4He→ 210Po+2n
masTan muSaoba, intensiuri α- gamosxivebis gamo, metad saSiSia. 
amJamad cnobilia 20mde radioaqtiuri p. izotopi da ori metasta

biluri izomeri masuri ricxvebiT 193 da 217. ZiriTadad miiReba bismuTis 
daCqarebuli protonebiT (an deitronebiT) an tyviis α-nawilakebiT dasxi
vebiT. yvelaze mniSvnelovani izotopebia 208Po (naxevrad daSlis periodi 
2,93 weli, α) da 209Po (naxevrad daSlis periodi 105 weli, α, e. w.). 

p. metismetad toqsikuria da birTvuli qimiis istoriaSi misi mravali 
msxverplia cnobili. misi zRvruli dasaSvebi doza adamianisaTvis Sead
gens 0,04 mk kiurs, wyalSi maqsimalurad dasaSvebi koncentraciaa 3·10-5 
mkkiuri/ml, xolo haerSi _ 2·1010 mkkiuri/sm3. p. moqmedebiT gansakuTrebiT 
ziandeba elenTa, RviZli, filtvebi, sisxlZarRvebi da sxv. 

p. eleqtronuli struqtura Semdegia: 5s2 5p6 5d10 6s2 6p4.
K-, L-, M- da N- garsebi Sevsebulia.

poloniumis fizikurqimiuri Tvisebebi
p. teluris yvelaze axlo homologs warmoadgens da misi zogierTi 

Tviseba teluris Tvisebebis msgavsia. p. liTonuri Tvisebebi, telurTan 
SedarebiT, ufro Zlierad vlindeba.

didi xnis ganmavlobaSi p. qimias misi umciresi raodenobis (kvalis) 
masis eqsperimentebiT swavlobdnen. rogorc ki 210Po xelmisawvdomi gaxda, 
miu xedavad gamosxivebis toqsikurobisa, misi Seswavlagamokvlevebi daC
qarda. 

p. normaluri valentobaa 4. iseTi aRmdgenebi, rogoricaa SO2 an hi
drazini, mas aramdgrad orvalentur mdgomareobaSi gadaiyvanen. 

oTxvalentiani p. xsnarSi sxvadasxva anionebiT advilad kompleq
sirdeba, aseve hidrolizebas iolad ganicdis. misi sakoordinacio ricxvia    
6 ( 2-PoCl6 ), nitratebi ki naklebad xsnadia. tute xsnarSi p. polonitebs war
moqmnis. cnobilia myar mdgomareobaSi misi SenaerTebi: Me2PoCl6 (sadac Me 
Cveulebriv tuteliTonia), (NH4)2PoBr6 da a. S. 
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liTonuri poloniumis miRebagamoyeneba
p., rogorc liToni, dabal wnevasa da temperaturaze miiReba vercx

lis an nikelis zedapirze, eleqtrolizis kaTodze spontanuri gamoyofiT, 
SezRuduli raodenobiT. amasTan gamosxiveba naleqis gaxsnas iwvevs.

p. miekuTvneba keTilSobil liTonebs Po/Po4+. eleqtrodis normaluri 
potencialia 0,77 v. 

Cveulebrivi temperaturis pirobebSi p. kubur sistemaSi kristaldeba. 
misi simkvrivea 9320 kg/m3, atomuri radiusi _ 1,69Å. ufro maRali tempera
turis pirobebSi romboedrul β Pos 9398kg/m3 simkvriviT warmoiqmneba. p. 
dnobis temperaturaa 527 K (254 °C), xolo duRilisa _ 1435 K (1162 °C). 

p. Zlier iSviaTi liTonia. uranis madnebSi misi koncentraciaa 7,6·10-7g/ug, 
radioaqtiuri wonasworobis pirobebSi, amofrqveul qanebSi _ 3·10-6 %.

p. farTod gamosxivebisa da ionizaciis wyarod gamoiyeneba. swored 
210Po intensiuri gamosxivebis wyaros daxmarebiT, beriliumTan narevis saxiT, 
aRmoCenil iqna neitroni (Cedvikis mier 1932 w.) da xelovnuri radioaqti
uroba (iren da Jolio kiurebis mier 1934 w.). sxva msubuq elementebTan is 
neitronebis wyaroa. p. radiaciul qimiasa da radiobiologiaSi α- gamosx
ivebis wyaroa. aqtivaciur analizSi airovan analizatorebSi, maRali Zabvis 
eleqtroaparaturaSi, sibrtyeebSorisi potencialebis gazomvisas, agreTve, 
birTvuli fotofirfitebis kalibrebis dros, izolatorebze dagrovili 
statikuri eleqtrodis mosaxsnelad iyeneben. maRali teqnikurekonomikuri 
efeqtiT daSlis dros gamoyofil siTbos eleqtroenergiaSi gardaqmnis.

p. ZiriTadi wyaroa bismuTis neitronebiT dabombva. misi raodenoba 
miwis qerqSi izomeba gramebSi.

polusi magnituri
damagnitebuli nimuSis zedapiris ubani, romlis mimarT normalurad 

mimarTuli damagnitianebis Semadgeneli gansxvavdeba nulisagan.

polusuroba
sxeulis Tviseba, Ddamagnitebuli, daeleqtroebuli sxeulebis SemTx

vevaSi zogierT wertilSi (polusebSi) gansakuTrebuli Tvisebebi ufro 
meti intensiurobiT gamoavlinos.

portali
1. gvirabSi Sesasvleli nawili, romelic saguldagulod unda gama

grdes kapitalurad liTonis an sxva masalebis konstruqciebiT; 
2. yvela saopero, dramatuli Teatrebis, xelovnebaTa da sportuli 

sasaxleebis, scenis, arenis sayrdeni konstruqciuli Zelia. izomeba met rebSi.

portlandcementi 
hidravlikuri mWidi nivTiereba, cementis saxeoba, romelsac farTod 

iyeneben mSeneblobaSi. iReben dawvrilmanebuli klinkerisa da TabaSiris 
narevisagan. zogjer umateben aqtiur mineralur nivTierebebs. portlandce
mentis umniSvnelovanesi Tvisebebia: simtkicis gadideba gamyarebisas, winaaR
mdegoba araagresiul garemoSi, yinvamedegoba. portlandcementis markebia: 
500600. iq, sadac brZmedebis warmoebaa, Txevadi widebis granulaciis Semdeg 
portrandcementis kazmis sasurveli Semdgenia. rusTavSi, prof. n. qaSakaSvi
lis iniciativiT Seqmnilma msoflioSi pirvelma sruli metalurgiuli 
ciklis milsaglinavma qarxanam, brZmedis widebis safuZvelze, rusTavel 
mecementeebs misca 600 markis portlandcementis warmoebis saSualebebi, 
riTac aSenda evropaSi erTerTi yvelaze maRali engurhesis kaSxali.
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potaSi
kaliumis karbonati (KCO3) _ TeTri feris, wyalSi advilad xsnadi 

fxvnili, romlis dnobis temperaturaa 900 °C, iReben kaliumis hidroqsidze 
(KOH) naxSirbadis didoqsidis moqmedebiT. iyeneben organuli minis, Txeva
di sapnis, pigmentebis, saRebavebis da sxv. warmoebaSi.

potenciali
laTinuri warmomavlobis sityva, niSnavs qalas. p. cneba fizikaSi 

Zalur velebs (eleqtro, magnitur da gravitaciul velebs) da saerTod 
veqtorul fizikur sidideTa velebs axasiaTebs (magaliTad, siCqareTa veli 
siTxeebSi). p. _ warmoadgens skalur, veqtorul mxares e. w. potencialur 
funqcias, romelic gamoiyeneba eleqtro, radio, TboteqnikaSi, hidro da 
aerodinamikaSi, maT Soris metalurgiul praqtikasa da mecnierebaSi xSir
ad iyeneben am cnebis Semdeg saxeebs:

p. aRdgenadaJangviTi
sxvadasxva nivTierebaTa an SenaerTTa Tviseba SeierTos an gasces 

eleqtronebi, rac axasiaTebs maT unars, daJangos an aRadginos esa Tu is 
elementi – nivTiereba;

p. eleqtroduli
eleqtrodsa da eleqtrolizis xsnars Soris arsebuli p. Soris sx

vaobaa (naxtomi);

p. Tavisufali koroziis
koroziuli potenciali, romelic warmoiSoba mocemuli liTonuri 

zedapirisadmi an misgan eleqtrodenis aryofnis pirobebSi;

p. Termodinamikuri
sistemis mdgomareobis an sistemis mdgomareobis damoukidebel para

metrTa funqcia, romlis Semcireba kvazistatikur procesSi sistemis rome
lime wyvili parametris mudmivi mniSvnelobis pirobebSi, tolia am proces
Si Sesrulebuli sruli muSaobisa da sistemis mier gare wnevis sawinaaRm
degod Sesrulebuli muSaobis sxvaobisa. magaliTad, mudmivi moculobis 
(V) da enTropiis (S) pirobebSi, Termodinamikuri potenciali Sinagani ener
giis (U) tolia; mudmivi wnevisa (P) da enTropiis (S) pirobebSi p. T. tolia 
enTalpiisa (H); mudmivi moculobisa (V) da Termodinamikuri temperaturis 
(T) pirobebSi p. T. tolia Tavisufali energiis (F); mudmivi wnevisa (P) da 
Termodinamikuri temperaturis (T) pirobebSi p. T. tolia SekavSirebuli 
energiisa (G) anu haeris energiisa. p. T. sxvadasxva damokidebulebaSia erT
maneTTan.

Tu gvecodineba Termodinamikuri potencialis erTerTi mniSvnelo
ba, SesaZlebelia sistemis Termodinamikuri Tvisebebis gansazRvra, e. i. 
SesaZlebelia miviRoT sistemis mdgomareobis gantoleba. p. T. daxmarebiT 
gamoxataven sistemis Termodinamikuri wonasworobis pirobebs;

p. ionizaciis
p. minimaluri mniSvneloba, romlis drosac SesaZlebelia eleqtronis 

mocileba atomis sistemidan e. i. eleqtruli Sridan. termini „T. p.“ SemoRe
bulia 1884 w. frangi fizikosis p. dugemis (Diuhem) mier; 

p. koroziis
liTonis eleqtroduli potenciali mocemul koroziul garemoSi;

p. naxSirbadovani
parametri, romelic axasiaTebs garemos unars, daanaxSirbadianos 

an gaaunaxSirbadoos liToni wonasworuli naxSiradis koncentraciamde 
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mocemuli temperaturis pirobebSi. magaliTad, Tu atmosferos p. n. mocemul 
temperaturaze 0,8 %ia, maSin atmosfero daanaxSirbadianebs folads Cs 
naklebi SemcvelobiT, magram misi koncentracia zedapirul SreSi iqneba 
≤0,8 %ze, xolo naxSirbadiani foladisTvis (C>0,8 %ze) moxdeba foladis 
zedapiris gaunaxSirbadoeba.

potenciometri
1. cvladi rezistori, romelic irTveba Za

bvis gamyofis sqemaSi da asrulebs gamzomi gar
damqmnelis rols (mudmivi denis ZabvaSi);

2. eleqtrogamzomi kompensatori kompensaci
uri meTodis gazomvis xelsawyo e. m. Z. da Zabvis 
gansazRvrisaTvis. ganasxvaveben ori saxis _ mud
mivi da cvla di denis p. gazomva xdeba avtomatu
radac. SeuZliaT Seasrulon sawarmoo procese
bis parametrebis regulirebis funqciebi.

p. magnituri
magnitur potencialTa sxvaobis gamzomi xelsawyo magnituri wre dis 

or wertils Soris.

poWoWiki, saCamosxmo cicxvi poWoWikebiT
trasportirebis mizniT raime mowyobilobis an xelsawyos RerZis gas

wvriv orive mxares cilin druli Sverili, romlebzec Camocmulia cilin
druli ganivi kveTis an sxva formis detali. ma
galiTad, saCamosxmo cicxvis p. warmoadgens mis 
garsacmze damagrebul kostruqcias, romelTa dax
marebiT warmoebs maTi gadaadgileba xiduri am wis 
traversis kauWebiT.

imis gaTvaliswinebiT, rom saCamosxmo cicx
vebis tevadobaa 100500 t, misi transportirebisaT
vis garsacmze moqlonebiT an SeduRebiT damagrebu
li poWoWikebis diametri icvleba cicxvis saer To 
wonasTan damokidebulebiT. poWoWikebi mzaddeba 
specialuri foladebisagan Termuli damuSavebiT, 
moSvebiT, siblantis SenarCunebiT.

poxva
zeTis, solidolisa da sxvaTa wasma raime mowyobilobis, manqanaiaraRe

bis RerZze, burTulasakisrebze da sxva moxaxune zedapirze. moxaxune wyvili 
detalebis srialis gasaadvileblad da cveTamedegobis gazrdis mizniT.

poxuri
cximiT mdidari nivTiereba, sagozi masa.

prazeodimi (Pr)
p. perioduli sistemis III  jgufis elementi, iSviaT miwaTa liTonebis 

ojaxs ganekuTvneba. is rbili, Wedadi vercxlismagvari liTonia. p. Jangbad
Tan dabali siCqariT Sedis reaqciaSi, xolo wyalTan swrafad reagirebs. p. 
atomuri nomeria 59, atomuri masa _ 140,90. 

1841 wels iSviaTimiwa liTonebis narevidan mosanderma p. vardis
feri zeJangi gamoyo. mecnieris varaudiT man miiRo axali sufTa elementi, 

potenciometri ПП-63

poWoWikebi (1) 
saCamosxmo cicxvze
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romelsac uwoda didimi (didimos, rac berZnul enaze tyups niSnavs), rad
gan lanTanTan warmoqmnida Znelad dasayof wyvils. 1885 wels (zogierTi 
wyaros mixedviT 1895 wels) auer fon velsbaxma didimi gayo prazeodimad 
(Prasinos _ mwvane, marilebis Seferilobis mixedviT) da neodimad. orive ter
minis gaerTianebiT uwoda Prasinos (Prasinos) Didemos, rac mwvane tyups niSnavs.

birTvuli izomerebis CaTvliT p. izotopebis ricxvia 26. 

prazeodimis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

141Pr 140,907647 100 stabiluria bmr 

142Pr 141,910039 0 19,13 sT niSnuli

143Pr 142,910814 0 13,58 sT niSnuli

p. izotopuri masebis diapazonia 132→152, amasTan am izotopebidan 6 
yvelaze mZime, dayofis produqtia. 142Pr da 143Pr izotopebs niSnuli atome bis 
saxiT iyeneben. wyalSi p. zRvruli dasaSvebi dozaa 8·10-2 mkkiuri/ml, xolo 
haerSi _ 2·10-7 mkkiuri/sm3. adamianisTvis zRvruli dasaSvebi dozaa 6 mkkiuri. 

p. sxva radioaqtiuri izotopebis naxevrad daSlis periodebi icvleba 
ramdenime saaTidan ramdenime wuTebamde. 

p. eleqtronuli struqturaa: 4s2 4p6 4d10 4f3 5s2 5p6 6s2.
K-, L- da M- garsebi Sevsebulia.

prazeodimis samvalentiani izotopebi da maTi gamoyeneba
xsnarebSi p. mudam samvalentiania. myar mdgomareobaSi p. warmoqmnis 

Jangeulebs da kompleqsur oqsalatebs _ PrO2 da Pr6O11 (4PrO2·Pr2O3) (p. sxva 
qimiuri Tvisebebis Sesaxeb ix. La _ lanTani).

p. heqsagonuri atomebis mWidrod ganlagebul sistemaSi kristaldeba. 
misi simkvrivea 6773 kg/m3. p. Tbogamtarobaa 12,5 vt/m.K, xolo wrfivi _ temper
aturuli gafarToebis koeficientia 6,79·10-6 K-1. 620 °Cze maRal temperatu
raze p. kuburi meseri aqvs. p. dnobis temperaturaa 1203 K (930 °C), duRilisa 
_ 3785 K (3512 °C). Pr3+ da Pr+4 ionuri radiusebia Sesabamisad 1,013Å da 0,9Å. 

p. farTod gamoiyeneba mudmivi denis magnitebis dasamzadebel Senad
nobebSi, agreTve optikuri minebis teqnologiaSi, eleqtroSemduReblis 
damcvel farebsa da sxv. 

p. stimulatoria, naklebad toqsikuria. dedamiwis qerqSi misi Semcvelo
baa 9.5·10-4 %. atlantis da wynar okeaneebSi Sesabamisad 4·10-11 da 10·10-11 %ia.

p. ZiriTadi mineralebi da wyaroebia monaciti [(Ce, La ...)Po4] da bast
neziti [(Ce, La ...)(CO3)F]. p. wliuri warmoeba msoflio masStabiT Seadgens 
~1000 t, misi maragia ~ 4·106 t. 

pratcenamwe (TaTebiani amtacebeli amwe) 
miekuTvneba xiduri specialuri amweebis klass da gamoiyeneba meta

lurgiuli qarxnebis saglinav saamqroebSi foladis naglinis an namzade
bis transportirebisaTvis. pratcenamwis tvirTsataci mowyobilobaa TaTe
biani, eleqtromagnitiani da kaviani (kakviani, kauWiani) traversa.

preventori
mowyobiloba, romelic montaJdeba WaburRilis pirze, misi hermetizaci

is da aseve, gazis, siTxis moulodneli amofrqvevis Tavidan acilebis mizniT.
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preparati
laTinuri warmoSobis Sedgenili sityva, niSnavs damzadebuls.
1. p. qimiuri nivTiereba _ gamzadebuli gamokvlevisaTvis;
2. p. qimiuri nivTereba, romelsac amzadeben laboratoriaSi an fab

rikaqarxnebSi medicinis dargSi gamosayeneblad;
3. cxoveluri an mcenareuli organizmis nawili, romelic gamzadebu

lia anatomiuri, histologiuri an sxva saxeobis gamokvlevisaTvis.

preparireba
preparatis momzadeba gamokvlevisaTvis.

presi _ ixileT wnexi.

presis Rvawli samTo metalurgiis ganviTarebaSi
ukideganod didia Jurnalistebis Rvawli amierkavkasiis metalurgi

uli qarxnis q. rusTavis mSeneblobasa da samTo metalurgiis dargis gan
viTarebaSi. ise, rogorc mTeli qveyana, respublikuri gazeTebis: `komunis
tis~, `zaria vostokas~ redaqciebi mobilizebuli iyo Cveni qveynis aRmSe
neblobis da industrializaciis saero saqmis Rirseulad gaSuqebisaTvis. 
Jurnalistebis es operatiuli saqmianoba sazogadoebis Tvis informaciis 
miwodebis garda, samToelebis, meta lurgebisa da sxva specialistebisTvis 
stimuli iyo maTi Tavdadebuli SromisaTvis.

SromiTi koleqtivebis sawarmoo maCveneblebs da maT saqmianobas kar
gad aSuqebdnen gazeT `komunistis~ da `zaria vostokas~ korespondentebi, 
damsaxurebuli Jurnalistebi zurab merkvilaZe da roland beriZe.

presyalibi
liTonebis, fxvnilebis, boWkoebis, plastikuri masisa da sxva masa

le  bisgan moculobiTi nakeTis an namzadis wnexiT dasamzadebeli iaraRi 
(samarjvi), romlis mTavar elements warmoadgens matrica da puansoni. 
gamoiyeneba fxvnilTa metalurgiaSi, gamosadnob modelebSi CamosxmisaT
vis, wneviT Camosxmisas da sxva procesebSi. ganarCeven horizontalur da 
vertikalur, xelis, naxevaravtomatur da avtomatur p. y.

preciziuli
p. franguli warmoSobis sityva, niSnavs zusts. 
p. Senadnobi _ maRali sizustis Senadnobi, damzadebuli fxvnilovani 

metalurgiis meTodiT.

priali
igivea, rac bzinva, kriali, brWyviali, elvareba.

principi
laTinuri warmoSobis sityva, niSnavs fuZes, pirvelsawyiss. ZiriTadi 

safuZveli _ saxelmZRvanelo idea, moqmedebis ZiriTadi wesi. magaliTad, 
regeneraciis p., uwyvetelobis (mudmivi moqmedebis) p., gaxurebis rekuper
aciuli p. da sxv.

principuli sqema
sqema, romelic gamosaxavs saglini dganebis xazis, danadgarebis yve

la Semdgen meqanizmebs Soris kavSirs da saSualebas iZleva SeviswavloT 
mowyobilobis moqmedebis principi.
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programuli uzrunvelyofa 
programaTa nakrebi, romelic momxmarebels miewodeba gamomTvleli 

manqanis saSualebiT. mis SemadgenlobaSi Sedis programirebis avtomati
zaciis sistema, teqnikuri saSualebebis gawyobis, resursebis marTvis, 
gamoTvliTi procesebis organizaciis sistemebi da, rac mTavaria, standar
tuli qveprogramebis biblioTeka.

produqti
laTinuri warmoSobis sityva, niSnavs nawarms. p. warmoadgens sagans, 

nivTierebas, romelic adamianis Sromis Sedegia.

produqcia
produqtebis zogadi jami. magaliTad, sityva liTonproduqcia aer

Tianebs metalurgiuli sawarmos an dargis mier damzadebuli liTon
produqciiis saxiT produqtebis erTobliobas, yvela saxes, maT jams.

produqciis xarisxis analizatorebi 
samTo sawarmoTa da gamamdidrebeli fabrikebis produqciis xarisxis 

Sesaxeb informaciis miRebis, gardaqmnisa da damuSavebis mowyobilobebi. 
analizatorebidan miiReba informacia operatiuli kontrolis, marTvis da 
avtomaturi aRricxvisaTvis saWiro saxiT. analizatorebi daniSnulebis 
mixedviT iyofa xelsawyoebad, romlebic axdenen xarisxis kontrols lab
oratoriuli analizis SemowmebiT uSualod nakadSi, rkinigzis vago nebSi, 
sawyobebSi, qanebSi aRebul sinjebSi da sxv.

proeqcia
laTinuri warmoSobis sityva, niSnavs win gadagdebas, amogdebas. p. sibr

tyeze an raime sxva zedapirze sivrcobrivi figuris gamosaxulebaa, amasTan, 
raime figuris proeqcia warmoadgens TiToeuli misi wertilis p. erTobliobas.

promeTiumi (Pm)
p. mravali mecnieri uSedegod eZebda iSviaT miwaTa elementebis mine

ra lebSi da amerikelma fizikosebma j. merinskim, l. glendeninma da C. ko
rielma uranis dayofis produqtebSi aRmoaCines am elementis 2 radioaqti
uri izotopi _ 147Pm da 149Pm mxolod 1945 wels okrijSi (aSS). saxelwodeba 
miTologiuri titanis _ promeTes pativsacemad SeirCa. 

p. perioduli sistemis III  jgufis radioaqtiuri elementia.
p. atomuri nomeria 61, atomuri masa _ 145 (144,9). 
p. birTvuli izomerebis CaTvliT izotopebis ricxvia 27. yvela izo

topi radioaqtiuria, rac birTvebis garsis struqturiT aris ganpirobebu
li (am SemTxvevaSi es aris magiuri ricxvi neitronebisa, rac 82is tolia). 

promeTiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

145Pm 144,912743 0 17,7 weli  

146Pm 145,914708 0 5,53 weli 

147Pm 146,915135 0 2,6234 weli niSnuli

149Pm 148,918332 0 53,1 sT niSnuli

151Pm 150,921203 0 28,4 sT
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Seswavlilia p. 14 izotopi, romelTa masuri ricxvebi 141dan 154mdea. 
Cveulebriv, es izotopebi miiReba neodimis izotopebze daCqarebuli pro
tonebis moqmedebiT. 143 da 144 masuri ricxvebis mqone 2 yvelaze mZime 
izotopi Sm (n, p) reaqciiT 141Pr-is α-nawilakebiT dabombvisas miiReba. Sesa
bamisad maTi naxevrad daSlis periodebi 270 da 300 dRea. 

p. SesamCnevi raodenoba birTvul reaqtorSi dayofis dros grovdeba 
(daaxloebiT 1 mg dReSi 100 kvt simZlavris dros).

p. cnobili izotopebidan yvelaze xangrZlivi arsebobis unari aqvs 
145Pm izotops, romelic 145Smdan eleqtronuli watacebis gziT warmoiqm
neba, iSleba 18 w naxevrad daSlis periodiT da gardaiqmneba stabilur 
145Ndad. 145Sm ki 144Sm (n, γ) reaqciis Sedegad miiReba.

promeTiumis fizikurqimiuri Tvisebebi da gamoyeneba
amJamad kvleviT laboratoriebsa da institutebSi p. cotas, magram 

wonadi raodenobiT iReben, ramac SesaZlebeli gaxada misi qimiuri da fizi
kuri Tvisebebis Seswavla. magaliTad, misi rentgenuli sxivebis speqtris 
Seswavlam SesaZlebeli gaxada eleqtronuli struqturis gamokvleva.

p. xasiaTdeba Semdegi monacemebiT: 4s2 4p6 4d10 4f5 5s2 5p6 6s2.
K-, L- da M- garsebi Sevsebulia.
p. aqvs heqsagonuri kristaluri gisosi. p. qimiuri Tvisebebis mixed

viT samariumis msgavsia da yvela SenaerTSi mxolod samvalentiania. p. 
qromatografiuli gamocalkeveba sxva lanTanoidebidan mravalricxovan 
organul anionebTan kompleqsebis warmoqmnis swrafvazea dafuZnebuli. 

p. liTonuri Tvisebebs eqstrapolaciis gziT ganapirobebs, magram sxva
dasxva Termoqimiuri da Termodinamikuri sidide am elementis SenaerTebis hi
droJangeulebis halogenidebis Tvisebebis mixedviTaa gazomili. p. simkvrivea 
7220 kg/m3, dnobis temperatura 1441 K (1168 °C), xolo duRilisa ~3273 K (3000 °C). 

p. Pm3+ eqstrapolaciiT gazomili ionuri radiusia 0,979Å. p. Senaer
Tebi gamoiyeneba fizikurqimiur gamokvlevebSi. p. umniSvnelo kvali 238Uis 
spontanuri dayofisas neodiumsa da samariumze zemoqmedebiT uranis mine
ralebSi iqna aRmoCenili.

p. jerjerobiT ver amarTlebs Tavis saxels, magram miuxedavad misi 
Zalze mcire raodenobiT mopovebisa, iSviaT miwaTa liTonebis ojaxSi 
ukve gansazRvrul funqcias asrulebs da TandaTanobiT praqtikul mniS
vnelobas iZens. magaliTad, is gamoiyeneba specialuri daniSnulebis minia
turul batareebSi, birTvul reaqtorebsa da sxv.

p. biologiur rols ar asrulebs, bunebaSi ar gvxvdeba. radioaqti
urobis gamo toqsikuria. misi ZiriTadi wyaro miligramebis raodenobiT 
reaqtorebSi birTvuli daSlis produqtebSia dafiqsirebuli. 

propanbutanJangbaduri Wra
Jangbaduri Wra, romlis drosac alisaTvis gamoiyene ba propani, bu

tani da Jangbadi.

propileni
airovani naxSirwyalbadi, romelic warmoiqneba SeSis, torfis, navTo

bis, qvanaxSiris mSrali gamoxdiT, 2CH2=CHCH3 _ susti sunis uferuli airi.

proporcia
raime sidideTa gansazRvruli nawilebis Tanafardoba. Pproporcia 

farTod gamoiyeneba legirebuli foladebis gamodnobis masis ZiriTad da 
malegirebeli elementebis procentuli raodenobis angariSisas.
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proporciuloba
or sidides Soris iseTi damokidebuleba, rodesac erTi sididis 

mniSvnelobis gazrdisas amave mniSvnelobiT izrdeba masTan dakavSire
buli meore sididis mniSvneloba (pirdapirproporciuloba) an mcirdeba 
(ukuproporciuloba).

protaqtiniumi (Pa)
p. aqtinidebis jgufis radioaqtiuri, vercxlismagvari liToni. 

bunebaSi uranis madnebSi gvxvdeba. p. JangbadTan urTierTqmedebs, wylis 
orTqlTan da mJavebTan, tuteebTan neitraluria. p. atomuri nomeria 91, 
atomuri masa _ 231,03,  γ =15,37 g/sm3, tdn=1833 K(1560 °C), tduR.=4773 K(4500 °C). am 
elementis pirveli izotopi (UX2 an 234Pa) miiRo UX1 (234Th-dan) faiansim da 
gioringim (germania) 1913 wels. misi yvelaze mniSvnelovani p. izotopi 231Pa 
aRmoaCines 1918 w. oto ganma, liza meitnerma da maTgan damoukideblad _ f. 
sodim (q. berlinSi) da d. krinstonma (q. glazgoSi). ele menti uranis fisSi 
UY(231Th)-is β daSlis Sedegad iqna aRmoCenili. Tavis mxriv, gamoyofs ra 
α-nawilakebs, is gardaiqmneba aqtiniumad, aqedan warmodgeba saxelwodeba 
protaqtiniumi (protos berZnulad niSnavs pirvels).

birTvuli izomerebis CaTvliT p. izotopebis ricxvia 21, xolo izo
topur masaTa diapazoni _ 216→238.

protaqtiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

231Pa 231,035880 kvali 3,27·104 weli  

232Pa 232,038565 0 1,31 dRe niSnuli

233Pa 233,040242 0 27,0 dRe niSnuli

234Pa 234,043303 kvali 6,70 sT

(231Th)-is naxevrad daSlis periodia 32700 weli da misi birTvi swrafi 
neitronebis an sxva nawilakebis moqmedebis Sedegad 0,45 mev zRvariT iyofa. 
meore mxriv, UX2 (1,17 wT) metastabiluri izomeria UZic (6,70 sT), amasTan 
orive miiReba UII(234U)-dan da β- gamomsxivebelia. sxva izotopebi (A=224÷237) 
daCqarebuli deitronebiT Toriumisa da uranis dasxivebisas (xelovnurad) 
warmoiqmneba.

gansakuTrebul yuradRebas iqcevs izotopebi 232Pa da 233Pa, romelTa
gan 232Th daCqarebuli deitronebis moqmedebiT warmoiqmneba da β gamosx
ivebelia 1,31 dRe naxevrad daSlis periodiT. mas siTburi neitronebis mo
qmedebis Sedegad 700 barni WriliT SeuZlia dayofa. 233Pa izotopi iSleba 
βnawilakebis gamosxivebiT 27,0 dRiani naxevrad daSlis periodiT da 233U-d 
gardaqmniT, romelic daSlis mniSvnelovani produqtia (ix. U). elementis 
es izotopi gamoiyeneba misi indikatoruli raodenobis Sesaswavlad da 
SesaZlebelia daCqarebuli deitronebiT an Toriumze neitronebis konis 
moqmedebiT iqnes miRebuli.

226Pa, 227Pa, 228Pa, 230Pa izotopebi radioaqtiuri daSlis jaWvebis sawyisi 
produqtebia. isini cnobilia, rogorc p. `gverdiTi~ jaWvebi, romlebic 
uerTdebian bunebriv radioaqtiur ojaxobebs. magaliTad:

226 α 222 α 218 α 214 α 210 
    Pa →  Ac  → Fr  → At → Ri (RaE)
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izotopi 230Pa siTburi neitronebis moqmedebiT 1500 barnis toli 
WriliT iyofa.

airovan mdgomareobaSi gazomili STanTqmis speqtrebis mixedviT, p. 
eleq tronuli struqtura 2500sa da 9200Ǻ Sorisaa. misi formulaa:

5s2 5p6 5d10 5f2 6s2 6p6 6d1 7s2.
K-, L-, M- da N- garsebi Sevsebulia.
p. aqvs 2 kristalografiuli modifikacia: α- tetragonuri da β-kuburi.
5valentiani protaqtiumis SenaerTebi
aris monacemebi p. 5f1 _ qvegarsis arsebobis Sesaxeb Pa4+saTvis, romelic 

xsnarSia. amitom p. aris pirveli elementi, romelsac aqvs 5f _ eleqtrone
bi. magram, rogoric ar unda iyos p. eleqtronuli struqtura, is advilad 
kargavs xuT periferiul eleqtrons (imis sawinaaRmdegod, rac aRiniSneba 
4f-is SemTxvevaSi prazeodimisTvis) xuTvalentiani SenaerTebis warmoqmniT 
tantalis namdvili homologis qimiuri Tvisebebis gamovleniT (5d seria), 
Tanadaleqvis, qimiuri inertulobis, advilad hidrolizebis, umetesi Sena
erTebis uxsnadobis saxiT da a. S. is anionebTan aseve warmoqmnis organuli 
da araorganuli uxsnadi kompleqsebis rigs. misi yvelaze xsnadi Senaer
Tebi fToridebia, romlebic mniSvnelovan rols asruleben p. qimiaSi.

p. madnebidan da maTi gadamuSavebis narCenebidan gamoyofa da gaw
menda rTuli, Sromatevadi procesia, vinaidan am elements midrekileba 
aqvs koncentrireba ganicados uxsnad fazaSi da sxvadasxva fazebs Soris 
ganawildes, romlebic Seicavs mis homologebs an monaTesave elementebs, 
rogoricaa Zn, Hf da Ti.

Toriumidan miRebuli p. izotopebi misgan diizopropil ketonis eqst
raqciiT gamoiyofa an sxva gamxsnelebiT qromatografiulad anionitebze 
an Tanadaleqvis gziT.

TuTiis amalgamis an Cr2+iT moqmedebiT xdeba p. (V)-is Pa (IV)mde aRd
gena, romelic sakmaod aramdgradia da jer kidev sakmarisad ar aris 
Seswavlili.

p. rogorc liTons, mikrogramuli raodenobiT, PaF4is aRdgeniT bari
umis moqmedebiT 1500 °C-ze iReben. 

p. kovalenturi radiusia Pa (V) 1,52Å,  Pa (IV) 1,64Ǻ,  Pa4+ _ ionis radiu
sia _ 0,96Å.

p. geoqimiurad dakavSirebulia uranTan, vinaidan is warmoiqmneba 235U-
dan. uranis mineralebSi p. Semcveloba 1 gram uranze tolia 3,1·10-7 g., amo
frqveul qanebSi p. Semcvelobaa 0,8·10-10 %, meteoritebSi _ 2÷3·10-8 %, zRvis 
wylebSi _ 2·10-15 %.

p. miRebis ZiriTadi wyaroa uranis birTvuli saTbobi, romelic bune
baSi ar gvxvdeba. radioaqtiurobis gamo is toqsikuri unda iyos. p. gamoye
neba ZiriTadad vlindeba niSnuli atomebis sferoSi.

proteqtori

laTinuri warmomavlobis sityva, niSnavs damfaravs.
teqnikaSi p. warmoadgens avtomobilis kauCukis saburavis zedapiris 

muSa safars, romelic SexebaSia gzis zedapirTan. yvelaze ganieri, Zlieri 
gamZle proteqtorebi aqvs samTometalurgiul warmoebaSi momuSave 25, 50, 
100 tona TviTmclel sakariero avtomanqanebs. 
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navTobis WaburRilis Reroze Camocmuli rezinis rgolebi, romlebic 
icavs Reroebis samagr milebs xaxunisagan.

qimiurad aqtiuri liTonis (magniumis, TuTiis) furceli, romelic 
icavs folads koroziisagan. asruleben anodis rols koroziul galva
nur elementSi.

protoni
berZnuli warmomavlobis sityva, niSnavs dadebiT eleqtromuxts. p. 

neitronebTan erTad warmoqmnis qimiuri elementebis atomebs. protonTa 
ricxvi birTvSi Z elementis nomers warmoadgens da gansazRvravs mis mde
bareobas d. mendeleevis periodul sistemaSi. atomis birTvis irgvliv 
moZraobs uaryofiTad damuxtuli eleqtronebi, romelTa raodenoba pro
tonebis raodenobis tolia. protonis dadebiTi da eleqtronis uaryofiTi 
muxti sididiT erTmaneTis tolia da udris – 4,8029x1010 eleqtrostatikur 
erTeuls. amitom izolirebuli atomi eleqtroneitraluria. p. warmoad
gens pirveladi kosmosuri sxivebis ZiriTad komponents. protonis antina
wilaki antiprotoni misgan gansxvavdeba eleqtromuxtisa da magnituri 
momentis niSnebis mixedviT.

profili
1. nakeTobis ganivi kveTis forma; 
2. glinvis, adidvis, wnexis da sxv. gziT miRebuli liTonnakeTobe

bi. formisa da daniSnulebis mixedviT ganarCeven sworkuTxovan, mrgval, 
naRun ortesebr, tesebr, preciziul, kuTxovan, fasonur, mrgvalsa da sxva 
profilebs.

profilireba glinebis 
furcelsaglinavi muSa glinebis (qveda da zeda) msaxvelis konfigu

racia. ganasxvaveben glinebis sawyis profilirebas (civi glinebis pro
fili dganSi maT Cayenebamde) da profilirebas glinvis procesSi (glinebs 
Soris RreCo liTonis deformirebis procesSi). p. glinvis momentSi gana
pirobebs zolis ganiv nairsisqianobas da damokidebulia rogorc sawyis 
p.-ze, ise – sxva faqtorebze (glinebis gaxureba, maTi CaRunva da drekadi 
deformacia glinvis Zalis zemoqmedebiT, zedapiruli fenis cveTa).

procenti
laTinuri warmomavlobis sityva, niSnavs „100“ _ raime sididis asTan 

fardobiT miRebuli sistemgare erTeuli, romelic ganyenebul sidides 
warmoadgens da aRiniSneba „ %“ niSniT. 

procesi
laTinuri warmomavlobis sityva, niSnavs damuSavebas. metalurgiul 

praqtikasa da mecnierebaSi am terminTan dakavSirebulia mravali saxis 
teqnologiuri, fizikuri, qimiuri da meqanikuri p. romelTagan ZiriTadia: 
adiabaturi p. da Termodinamikuri p., romlis drosac daxSuli sistema ar 
axorcielebs siTbogacvliT process gare garemosTan. 

p. adiabaturi
fizikur sistemaSi garemosTan siTbos gacvlis gareSe mimdinare p. 

mTeli muSaoba, romelic sruldeba sistemaze an TviT sistema axdens, 
adiabatur procesSi gadadis Sinagan energiaSi. idealuri airis molis 
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gafarToebis an kumSvis p. a. gamoisaxeba adiabatis gantolebiT. atiabatu
ri procesi aris idealuri, vinaidan praqtikulad SeuZlebelia sistemis 
mTlianad izolireba garemosagan. ganarCeven Semdeg procesebs:

p. avtogenuri
gare wyarodan Tburi energiis xarjvis gareSe egzoTermuli reaqciiT 

nedleulis damuSavebisas mimdinare metalurgiuli procesi. p. a. magaliTi 
SeiZleba iyos sulfiduri (Cu-, Pb-, Ni- da sxv). koncentratebis gadamuSaveba 
(ix. avtogenuri dnoba);

p. avtoklavuri
hidrometalurgiuli procesi, romelic xasiaTdeba hermetul apar

atSi 340 °C-mde temperaturis da 12 mpamde wnevis pirobebSi, rac uzrun
velyofs qimiuri wonasworobisaTvis saWiro Zvras da umetesi reaqciebis 
siCqaris myisier zrdas. p. a. gamoiyeneba rTuli mineraluri nedleulisa da 
metalurgiuli warmoebis naxevarproduqtebis gadasamuSaveblad. p. a. yve
laze efeqturad wyveten nedleulis kompleqsuri gamoyenebis problemas, 
romelic uzrunvelyofs rkinisa da gogirdis, aseve Tanamdevi produqtebis 
srul gamoyenebas. p. a. uzrunvelyofs ekologiur sisufTaves da garemos 
dacvas gadmonayari mavne nivTierebebisagan;

p. amiakuri
atmosferos wnevis pirobebSi nikelis madnidan oqsidebis gamotutvis 

procesi, romelic SemuSavebulia karonis mier da 1944 w. kubis respublikis 
qarxana „nikaroSi~ gadamuSavebisaTvis xorcieldeba msxvili samrewvelo 
masStabiT. miewodeba oqsidirebuli madani SedgenilobiT: 1,2-1,4 % Ni; 0,08-
0,1 % Co; 35-40 % Fe; 7,0-10 % MgO; 12-15 % SiO2, 20-30 % teni. gamoSroba mimdin
areobs 2-3 %mde da dawvrilmarcvlovanebul madans utareben aRd geniT 
gamowvas 16qvedian RumelSi, romelic xurdeba generatoris airiT. sab
oloo produqtia – Fe da Ni-is Senadnobebi. neitralur airul garemoSi 90-
100  °C-mde gacivebis Semdeg miewodeba gamotutvisaTvis ramdenime stadiad 
turbogeneratorebSi xsnaris SedgenilobiT 6,5 % NH3 da 3,5 % CO2, miRebuli 
produqtidan xdeba 76 % Ni-is amoReba; 

p. anoduri
eleqtroqimiuri procesi, romlis Sedegad xdeba Jangva – xsnaris 

ionebis, eleqtrolitis nadnobis, eleqtrodis masalis Sesabamisi ionebis 
eleqtrolitSi gadasvliT an anodze oqsidebis axali fazebis warmoqmna, 
gauxsneli marilebis da sxv., (mag., Pb – 2e + SO4

-2 → PbSO4). p. a. warmoad
gens liTonebisa da Senadnobebis nakeTobebis koroziuli rRvevis miz
ezs. p. a. safuZvlad udevs mraval teqnologiur process: eleqtroqimiur, 
liTonebis zomuri damuSavebis, liTonur nakeTobaze oqsidebiT da sxv., 
Znelad gasaxsneli naerTebiT damcavi danafarebis formirebisas tute, 
fosfatur da sxv. eleqtrolitebSi polimerebis anodur daleqvas (ix. 
anodireba);

p. arawonasworuli
procesi fizikur sistemaSi, romelic iswrafvis, daabrunos is Termo

dinamikur (an statikur) wonasworobaSi, Tu ar arsebobs damabrkolebeli 
faqtorebi – sistemidan energiiT uzrunvelyofis, nivTierebis miwodebiT 
araizolirebul sistemebSi. p. a. SeiZleba mimdinareobdes stacionalu
rad (mag., siTbogadacema siTbogamtarobiT temperaturis mudmivi sxvaobis 
dros). p. a. warmoadgens Seuqcevads;
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p. aseastori
p. pirvelad SemuSavda SvedeTSi da mdgomareobs saiara Ro uxvad le

girebuli foladebis gafrqveuli dispersiuli fxvnilebidan maRali sim
kvrivis erTgvarovani wvrilmarcvlovani struqturis miRebaSi. winaswar 
warmoebs fxvnilis hidrostatSi Semkvriveba, Semdeg garkveul temperatu
raze dawnexa SecxobisaTvis;

p. aRdgeniTi – metalurgiuli procesebis ZiriTadi etapi – liTonis 
miRebis p. misi naerTebidan aRmdgeni elementebis saSualebiT Jangbadis 
an araliTonis mocilebis gziT. aseTi aRdgenis magaliTia, rkinis madnis 
gamowva da magnituri gamdidreba, metalizebuli aglomeratis, gundebis 
miReba, rkinamadnis nedleulis brZmedSi dnoba;

p. besemeruli
Txevadi Tujidan foladis warmoebis teqnologiuri procesi, MmJave 

amonagian konverterSi, romelSic Tujis gaqreva xdeba saqSeniT agregatis 
Wridan. p. b. SemuSavebulia 18561860 ww. germaneli inJinris a. besemeris mier. 
konverterSi Caasxamen 12001300 °C Tujs (0,71,25 % Si; 0,5-0,8 % Mn; 3,8-4,4 % C; 
<0,06 % P; < 0,06 % S. Tujis Casxmis Semdeg axdenen 0,30,35 mpa wneviT haeris 
bervas. pirvel periodSi intensiurad iJangeba minarevebi, romlebsac Jang
badTan yvelaze meti midrekileba aqvs: Si; Mn da nawilobriv Fe. am dros 
warmoiqmneba mJava wida SiO2, MnO, FeO, romelic xels uSlis S da P-s amowvas. 
abazanis temperaturis miRwevisas 1600-1650 °Cze iwyeba naxSirbadis Jangva 
da duRili an aaleba, Semdeg gamoiyofa didi raodenobis CO. is urTierTq
medebs O2Tan CO2-is warmoqmniT. gaqreva mimdinareobs 2025 wuTi, Semdeg li
Tons Camoasxamen cicxvSi da axdenen ganJangvas. amJamad p. b. aRar gamoiyeneba 
kazmis mimarT maRali moTxovnilebis, mniSvnelovani raodenobis liTonuri 
kazmis gadamuSavebis SeuZleblobis da dabali mwarmoeblurobis gamo;

p. brZmedis
rkinis madnidan an rkinis koncentratebis naWrebidan brZmedis Rumel

Si Tujis gamodnobis p. ZiriTad fizikurqimiur process warmoadgens saw
vavis wva (umTavresad koqsis) da Fe, Si, Mn da sxva elementebis aRdgena. brZ
medSi rkinis msgavsad TiTqmis mTlianad aRdgenilia Ni, Cu, As, P da gadadis 
TujSi.

p. Termodinamikuri
procesi makroskopul sistemaSi, romelic dakavSirebulia, gare zemo

qmedebis Sedegad mis gadasvlasTan erTi wonasworuli mdgomareobidan 
meoreSi. ganarCeven Termodinamikuri procesis Semdeg ZiriTad saxeobebs: 
adiabaturs, izobaruls, izoTermuls, izoqoruls. T. p. SeiZleba iyos wo
nasworuli da arawonasworulic;

p. izobaruli
p. fizikur sistemaSi mudmivi gare wnevis dros. idealuri airis mocu

loba izobaruli procesis dros temperaturis proporciulia (geilusa
kis kanoni). sistemis Tbotevadoba i. p. metia, vidre izoqorul procesSi 
(mudmivi moculobis dros), vinaidan izobarul procesSi sistema, siT
bos raodenobis miyvanisas ara marto xurdeba, aramed asrulebs meqanikur 
muSaobasac, romelic tolia (idealuri airisaTvis) P∆V, sadac P – wnevaa, 
∆V – moculobis cvlileba;

p. izoTermuli
mudmivi temperaturis fizikur sistemaSi ganviTarebuli procesi. i. p. 

miakuTvneben, mag., mudmivi wnevis pirobebSi siTxis duRils an myari sxeu
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lis dnobas. idealur airSi i. p. PV = const (boilmariotis kanoni). myar sx
eulSi da umetesoba siTxeSi, Tu ar xdeba fazuri gadasvlebi, i. p. Zalian 
cotaTi cvlis sxeulis moculobas;

p. izoqoruli
mudmivi moculobis pirobebSi fizikur sistemaSi mimdinare procese

bi. airebsa da siTxeebSi i. p. advilad xorcieldeba. amisaTvis sakmarisia 
isini movaTavsoT hermentulad mirCilul xist WurWelSi, sadac ar icvle
ba moculoba. i. p. dros ar sruldeba meqanikuri muSaoba, romelic dakavS
irebulia sxeulis moculobis cvalebadobasTan; Sinagani energia icvleba 
marto siTbos gamoyofis da STanTqmis xarjze. mcire kumSvadobis Sedegad 
nebismieri izoTermuli procesi myar sxeulSi praqtikulad izoqorulia 
109 n/m2 wnevamde;

p. iodiduri
zesufTa liTonebis, Senadnobebisa da naxevargamtari masalebis miRe

bis meTodi elementaruli iodis gamoyenebiT. misgan da ararafinirebuli 
liTonebisagan iReben liTonis aqrolad iodids, rome lic gaxurebisas 
iSleba sufTa liTonad da airad iodad. i. p. samrewvelo masStabiT gamoi
yeneba mcire raodenobis Ti, Zr da Hf sawarmoeblad;

p. kaToduri
eleqtroqimiuri procesi, romlis Sedegad xdeba eleqtrolitis 

ionebis aRdgena msgavsi reaqciiT: H3O+ + e →1/2H2 + H2O, maT Soris kaTodze 
liTonis gamoyofiT, mag., Cu2+ + 2e →Cu an eleqtrodis Sedgenilobis kom
ponentebSi ionebis aRdgeniT, mag., PbSO4 + 2e →Pb + SO4

-2. kaToduri procesi 
safuZvlad udevs liTonebisa da Senadnobebis miRebis mraval teqnolo
giur process (galvanur teqnologiaSi); 

p. konverteruli
Txevadi Tujis foladad gadamuSavebis teqnologiuri procesi, 

konverterSi airebiT misi gaqreviT, romelic Seicavs Jangbads an teqni
kurad sufTa Jangbads (≥99,5 % O2) gare damatebiTi siTbos miyvanis gareSe. 
ukanasknelis gaTvaliswinebiT process uwodeben Jangbadkonverteruls, 
romelic warmoadgens foladis warmoebis ZiriTad xerxs teqnikurad gan
viTarebul yvela qveyanaSi. konverterSi Txevadi Tujis JangbadiT gaqreva 
xorcieldeba 0,81,0 mpa wneviT specialuri qSinebiT zemodan an qvemodan an 
erTdroulad – qvemodan da zemodan;

p. metalurgiuli
gadamuSavebuli nedleulidan liTonebis, Senadnobebisa da liTonis 

qimiuri naerTebis miRebis procesi; 

p. pirometalurgiuli
metalurgiuli procesi, romelic xorciel deba maRal temperaturebze, 

xSirad masalebis sruli an nawilobrivi gadnobiT. teqnologiuri niSniT 
ganarCeven Semdegi saxis p. p.: gamowvis, dnobis, konvertirebis, rafinirebis, 
gamoxdis (distilaciis). Tanamedrove metalurgiaSi p. p. wamyvani adgili 
uWiravs Tujisa da foladis, Pb, Cu, Ni da sxv. liTonebis warmoebaSi;

p. qloriduli
maRali sisufTavis oqros miRebis (afinaJis) meTodi, romelic mdgomare

obs Savi oqros nadnobis qloriT gaqrevaSi, dafuZnebulia airis saxis 
qloriT arakeTilSobili liTonebisa da vercxlis daJangvaze, oqroSi arax
snadi qloriduli nadnobis warmoqmniT, romelic naklebi simkvrivis Sede
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gad amotivtivdeba abazanis zedapirze da periodulad moacileben. process 
axorcieleben induqciur RumelSi 1150 °C-ze, korundiT amonagian grafitis 
tigelSi. p. q. iZleva SesaZleblobas miRebul iqnes 995 sinjis oqro;

p. Seuqcevadi
fizikuri procesi, romelic SeiZleba mimdinareobdes TviTneburad 

marto erTi gansazRvruli mimarTulebiT, mag., procesebi blanti dinebis, 
difuziuri, Termodifuziis, siTbogamtarobis da a. S. yvela Seuqcevadi p. 
warmoadgens arawonasworuls. Caketil sistemaSi S. p. Tan sdevs entropiis 
zrda. Ria sistemaSi (romlebsac SeuZliaT energiis an nivTierebis gare
mosTan gacvla) Seuqcevadia. procesis entropia SeiZleba iyos mudmivi an 
Semcirdes. S. p. gamoisaxeba arawonasworuli procesebis Termodinamikuri 
da statikuri TeoriiT;

p. Seqcevadi
Termodinamikuri sistemis erTi mdgomareobidan meo reSi gadasvlis 

procesi, SesaZlebelia misi dabruneba pirvelyofil mdgomareobaSi, Su
aleduri mdgomareobis imave TanamimdevrobiT. S. p. xasiaTdeba Termodina
mikuri parametrebis (Y, P, t da sxv.) usasrulod neli cvlilebiT, romelic 
gansazRvravs sistemis winasworobas. aseT procesebs uwodeben kvazista
tikur an kvaziwonasworuls. realuri procesebi mimdinareobs sasruli 
siCqariT da Tanmxlebia energiis gabnevis. amitom isini Seuqcevadia;

p. wonasworuli
Termodinamikuri sistemis erTi mdgomareobidan meoreSi gadasvlis 

iseTi neli procesi, rom yvela Sualeduri mdgomareoba SeiZleba ganxi
lul iqnes, rogorc wonasworuli. p. w. xasiaTdeba sistemis mdgomareobis 
Termodinamikuri parametrebis Zalian (usazRvro zRvrebSi) neli cvlile
biT. yoveli p. w. Seqcevadia da piriqiT, nebismieri Seqcevadi procesi – wo
nasworulia. 

procesis aSla
metalurgiuli Rumlebis, dganebisa da agregatebis, maTi mowyobilo

bis teqnologiuri procesebis Seferxeba, parametrebis darRveva. magali
Tad, brZmedis svlis Seferxeba, Rumlebis Tboteqnikuri da hidravlikuri 
reJimis, liTonis Camosxmis siCqaris darRveva da sxv.

procesis mimdinareoba 
teqnologiuri procesebis ganviTarebis erTerTi ZiriTadi piroba. p. m. 

xasiaTdeba gansazRvruli siCqariTa da sxva parametriT, romelTa uzrunve
lyofa xels uwyobs teqnologiuri procesebis mwarmoeblurobis gazr das.

puazi
frangi mecnieris J. puazeilis (17991869 ww.) saxelis mixedviT _ dina

mi kuri siblantis sistemgare erTeuli. aRiniSneba „p“ asoTi. 1p=0,1pa.xSirad 
ixmareba p. xvedriTi erTeuli santipuazi (sp). 1sp=1mpa.wm [ix. paskali (pa)].

puansoni
tvifrebisa da wnexebis erTerTi detali. tvifvris procesSi p. uSua

lod awveba namzads, romelic am dros aris tvifris meore nawilSi matri
caSi. wnexis procesSi p. awveba namzads wnexsayeluris daxmarebiT da 
matricidan gamodevnis.



72

pudlingva 
inglisuri warmoSobis sityva, niSnavs Serevas, mcirenaxSirbadovani 

rkinis miRebis metalurgiuli procesi (rkina miiReba comisebr mdgomareoba
Si). p. mimdinareobs Tujis gadnobiT alqmed qvedian RrmulSi widasTan 
Serevis gziT, gavrcelebuli iyo me18 saukunis bolomde. XIX saukunis 
II naxevridan is mTlianad gamo
devnes foladis miRebis besemeris, 
Tomasis, martenis konverterulma 
procesebma.

pudlinguri Rumeli 
alqmedi, amreklqvediani Ru

meli, romelic gamoiyeneboda rki
nis gun dis misaRebad pudlingvis 
gziT. sa warmoo mniSvneloba da
karga konver terebisa da martenis 
Rumlis gamoCe nisTanave.

pulverizatori
siTxeebis, fxvnilebis gamfrqvevi xelsawyo.

pulverizacia
siTxis an fxvnilis gafrqveva uwvriles nawilakebad specialuri 

xelsawyos _ pulverizatoris daxmarebiT. p. warmoebs SekumSuli haeris, 
airis an orTqlis meSveobiT. p. gamoiyeneba saRebavebis liToniT dafar
vebis, saTbobdasawvav da sxva daniSnulebis mowyobilobebSi.

pulpgamyvani
pulpis transportirebis milgayvaniloba diametriT 200 mmdan 1000 mm

mde aTeul kilometri sigrZiT. Sedgeba satumbe sadgurebisa da sacavebi sa gan.

pulpi
laTinuri warmomavlobis sityva, niSnavs rbils. p. warmoadgens myari 

wvrili (<1 mm) nawilakebis wyalSi Setivtivebuli suspenzias. p. k. miiReba 
madnis dawvrilmarcvlovnebiT gamdidrebis win hidromopovebis, hidro
transformatirebis dros da a. S. wiaRiseulTa gamdidrebis procesSi p. 
uwodeben wrilad danawevrebuli wiaRiseulis narevs wyalTan.

pulpis xarjis avtomaturi kontroli 
avtomaturi saSualebebiT pulpis xarjis Sesaxeb informaciis iseTi 

saxiT miReba (gamosavali eleqtruli signali), romelic Semdgomi reali
zaciisaTvis iqneba moxerxebuli. 

punqti
laTinuri warmoSobis sityva, niSnavs wertils. metalurgiul praqti

kasa da mecnierebaSi gamoiyeneba satransporto saqmeSi. magaliTad, gasana

pudlinguri Rumeli

1. sawvavi ganyofileba; 2. sadnobi (sa
muSao) sivrce; 3. saTuje; 4. alibWe; 5. 
Tujis Rru kolofi; 6. sakvamle mili.
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wilebeli p., mimRebi p., gasatvirTi p., satvirTi p., sawyisi p., saboloo p., 
da sxv.

purpurini
wiTeli feris saRebavi nivTiereba, romelsac iReben manganumis orJan

giT alizarinis daJangvis gziT.

pusera
franguli warmomavlobis sityva, niSnavs mtvers. warmoadgens Zn-is 

wvril cisfer mtvers, zogjer Cdis minareviT. warmoiqmneba Zn-is disti
laciiT miRebisas orTqlis swrafi gacivebis Sedegad. Seicavs 90 %mde Zn-
s, aqedan 6070 % _ liTonuria, 0,72,3 % Cd,  1,0-1,5 % Pb,  1,0 %mde Fe-s da sxv. 
mogroveba xdeba alonJebSi. sufTa p. iyeneben qimiur warmoebaSi liTonebis 
(oqros, vercxlis, spilenZis, kadmiumis, indiumis da sxv.) dasaleqad. 

pucolani
saxelwodeba warmodgeba italiis samxreTSi mdebare q. pocuolis 

mixedviT. p. _ vulkanuri warmoSobis masalis odnav dacementebuli Sree
bia, kaJmiwis SemcvelobiT. kaJmiwas, Tavis mxriv, SeuZlia wylis garemoSi 
SeakavSiros kalciumis hidrooqsidi da warmoqmnas kalciumis hidrosi
likatebi. pucolanuri tufebi gamoiyeneba, rogorc SemakavSirebeli da
matebebi, portlandcementisaTvis miwisqveSa da wyalqveSa nagebobebSi. pu
colanuri cementi portlandcementisagan gansxvavdeba SedarebiT maRali 
wyalmedegobiT, magram dadablebuli aqvs haer da yinva gamZ leoba.

J

Jaluzi
franguli warmoSobis sityva, niSnavs darabas. J. Sedgeba stanciona

luri an moZravi paraleluri furclebisgan, romelTa daniSnulebaa Seno
bis dacva mzis sxivebisgan, atmosferuli naleqebisa da mtvrisagan. zeTis 
an wylis radiatorebis win mowyobili moZravi liTonis firfitebisgan 
damzadebuli darabebi gankuTvnilia haeris nakadis intensiurobis regu
lirebisaTvis.

Jangaro 
spilenZis, brinjaos da TiTbris nakeTobaTa zedapirze warmoqmnili 

Jangeulebis Txeli fena; J. SeiZleba warmoiqmnas rogorc zemoT CamoTv
lil liTonTa nakeTobaTa bunebrivi daJangviT (atmosferodan, niadagi
dan), aseve xelovnurad, maT zedapirze damJangavebis moqmedebiT.

Jangbadi (O2)
perioduli sistemis VII jgufis qimiuri elementi, atomuri nomeri 8, 

atomuri wona _ 15,9994, normalur pirobebSi ufero, usuno, da ugemo airi, 
yvelaze gavrcelebuli elementi, cxoveluri da mcenareuli samyaros 
cxovrebaSi gadamwyvet rols TamaSobs. haeris ori Semdgenis – azotisa da 
Jangbadis aRmoCena moxda XVIII saukuneSi. J. erTdroulad miiRes k. Seelem 
(17691770 ww.) KNO3, NaNO3, MnO2is da sxva nivTierebebis gamowrTobiT da 
j. pristlim (1774 w.) Pb3O4 da HgO-s gaxurebiT. 1772 w. d. rezerfordma aR
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moaCina azoti. 1775 w. a. lavuaziem haeris raodenobrivi analizis dros 
gaarkvia, rom is Sedgeba ori airisagan – O2 da Nsagan. bmuli J., dedamiwis 
wylis garsis – hidrosferos masis ≈7/6-s Seadgens, liTosferosi – daax
loebiT naxevars (47 % mas.). J. Tavisufali saxiTaa mxolod atmosferoSi _ 
23,15 % mas. da uWiravs meore adgili azotis Semdeg. J. masuri wili cocxal 
organizmSi 70 %s Seadgens. J. – 182,9 °C-ze normaluri wnevisas xasiaTdeba 
SesqelebiT da iRebs mkrTali molurjo feris siTxis saxes, romelic 
-218,7 °C -ze myardeba kristalebis warmoqmniT. airul mdgomareobaSi misi 
simkvrive (0 °C da normaluri wnevis dros) 1,423897 g/dm3, tkrit= -118,84 °C, mo
lu ri (si)Tbotevadoba Cp=29,2 j/(mol·K); Cy = 20,8 j/(mol·K) da Cp/Cy = 1,403. 
J. mcired xsnadia wyalSi: 20 °C da 1 at. dros 1 m3Si ixsneba 0,031 m3, xolo 
0 °C – 0,049 m3. J. yvela elementTan warmoqmnis qimiur naerTebs, garda msub
uqi inertuli airebisa.

Jangbadis misaRebi kriogenuli manqana

arsebobs J. miRebis 3 ZiriTadi xerxi: qi miuri, eleqtrolizuri 
(wylis eleqtrolizi) da fizikuri (haeris dayofiT). es ukanaskneli 
ZiriTadia Tanamedrove teqnikaSi. jer haers kum Saven kompresoriT, Sem
deg TbogamcvlelebSi ga tarebisas farTovdeba manqanaSi `turbodetan
deri~ an droselian xraxnsacobSi, ris 
Sedega dac civdeba 93 K (-180 °C) temper
aturamde da gar daiqmneba siTxed. Txe
vadi haeris Semdgomi dayo fa dafuZnebu
lia misi komponentebis duRilis temper
aturaTa sxvaobaze; tduR. – O2is = 90,18  K 
(-182,9 °C), tduR – N2is = 77,36 K (-195,8 °C). 
Rrma ga civebis xerxiT Jangbadis haerga
myofi manqanebi mzaddeba, rogorc mci re 
(ramdenime litri), aseve didi mwarmoe
blurobis – 3500 m3/sT. es da nadgarebi 
awarmoeben teqnologiur Jangbads 9598 % 
koncentraciiT, teq nikurs – 99,2-99,9 % da 
ufro sufTas – samedicinos.

Jangbadis gamoyeneba
teqnikuri J. gamoiyeneba liTonebis airaluri damuSavebis, SeduRebis, 

Jangbaduri Wris, zedapiruli wrTobis, metalizaciisaTvis da sxv. teq
nologiuri da teqnikuri J. farTod gamoiyeneba metalurgiaSi – pirometa-
lurgiuli procesebis intensifikaciisaTvis, pirvel yovlisa, brZmedis, 
Jangbadkonverteruli, martenuli dnobisaTvis da sxva metalurgiul agre
gatebSi. haeris bervis nawilobrivma an mTlianma Secvlam JangbadiT ga
zarda qimiuri procesebis aqtiuroba, maTi Tboteqnikuri da Tboenergeti
kuli parametrebi. JangbadiT gaqrevam SesaZlebeli gaxada Semcirebuliyo 
gamavali airebiT siTbos kargva, romelTa umetesoba haeriT gaqrevisas 
neitralur azotze modioda. J. gaqrevisas mcirdeba sawvavis xarji, um
jobesdeba liTonis xarisxi. teqnologiur J. ferad metalurgiaSi iyene
ben Stainis konvertirebis dros gaqrevis gasamdidreblad, widawarmoqmnis 
procesSi, aglomeraciisa da spilenZis koncentratebis dnobis dros. 

qimiur mrewvelobaSi J. iyeneben azotisa da gogirdmJavas misaRebad. 
Txevadi J. gamoiyeneba afeTqebis teqnologiaSi, sarakete saTbobis damJan

p. kapicas I turbodetanderi
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gavad. sufTa J. gamoiyeneba kosmosur xomaldebSi kosmonavtTa sicocx
lisunarianobis SesanarCuneblad da uzrunvelsayofad, wyalqveSa samu
Saoebis ganxorcielebisas, samedicino miznebisaTvis da sxv.

JangbadiT Wra
dafuZnebulia liTonebisa da maTi Senad

nobebis Tvisebaze _ teqnikurad sufTa Jangbadis 

WavliT dnobasa da dawvaze.

nax.: uwyveti sxmulebis Wra JangbadiT.

Jangbadkonverteruli procesi
foladis gamodnobis konverteruli xerxis sa

xesxvaoba, romelSic Txevadi Tujis gaqreva xorci
eldeba teqnologiurad sufTa, 95,5 %ze meti sisuf
Tavis JangbadiT. J. k. procesi Cveulebrivad xorciel
deba qveddaxSul fuZeamonagian konverterebSi, ze
modan gaqreviT wyliT sacivebeli specialuri 
verti kaluri qSiniT 0,81,2mgpa wneviT. J. k. procesi 
uzrun velyofs mcireazotiani (0,0020,006 %) foladis 
mi Rebas, procesi gamoirCeva maRali mwarmoeblurobi
Ta da advili marTvadobiT. amJamad foladis msof
lio warmoebis 60 %ze meti J. k. procesiT miiReba.

JangbadnaerTi
JangbadSemcveli qimiuri nivTierebani oqsidebi, mJavebi, marilebi da 

sxv. (ix. daJangva, damJangavi).

Jangva
1. Txevadi liTonis an Senadnobebis JangbadTan urTierTqmedebis pro

cesi (ix. daJangva);
2. Jangvis Sedegad warmoqmnili koroziaa.

Jangvadi
qimiuri nivTiereba, SenaerTi elementi, romelic Cveulebriv an aras

tandartul pirobebSi JangbadTan SeerTebis unars avlens. liTonuri war
moSobis yvela elementi praqtikulad Jangvadia, romlis xarisxi damokide
bulia Jangbadisadmi ama Tu im elementis qimiur aqtivobaze (swrafvaze). 

Jangva zRvrul mniSvnelobamde
Txevadi foladis abazanaSi zRvrul mniSvnelobamde ama Tu im elemen

tis amowva (daJangva).

Jangi _ ixileT oqsidi.

Jangmiwa
yviTeli mineraluri saRebavi, rkinis fxvnilovani hidroqsidebis 

narevi.

Jelatinacia
J. miRebis teqnologiuri procesi.

Jangbadkonverteri
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Jelatini
laTinuri warmoSobis sityva, niSnavs gayinuls, gacivebuls. J. _ ko

lagenis (cxovelTa SemaerTebeli qsovilis) denaturaciis produqtia, iRe
ben cxovelTa Signeulis, Zvlebis, xrtilebis tutiT damuSavebiT. iyeneben 
kvebis mrewvelobaSi, fotoemulsiebis warmoebaSi, medicinaSi (sisxlwar
moqmnis saSualebad), sadurglo webos warmoebaSi da sxv.

Jikliori
laTinuri (franguli) warmoSobis sityva, niSnavs gafrqvevas. raime 

mowyobilobis an detalis (magaliTad, korburatoris) sawvavis xarjis 
maregulirebeli dakalibrebuli xvreli. J. gavlisas saTbobi (siTxe) ga
daecema Semrev kameras, sadac Seereva haers da warmoqmnis muSa narevs. 
warmoqmnili muSa narevi, Tavis mxriv, gadaecema Zravis cilindrSi gasaf
rqvevad da dasawvavad. 

JinJRli
wvrili wvima, raime siTxis wvrilwveTovani gamodineba. 

Jiumati
wvrili fraqciis raime nivTerebis fxvnili. magaliTad, J. Samoti _ 

Samotis wvrili fxvnili. 

Jonva 
raime moculobidan (cicxvi, Rumeli, milgayvaniloba, rezervuari da 

sxv.) siTxis an airis wveTovani mcire nakadiT gamodineba.

Jonvis mZebneli
gaJonvis damafiqsirebeli masspeqtrografuli, masspeqtrometruli, 

naperwkluri, manometruli da sxva saxis xelsawyo.

Jurnali `metalurgi~
sawarmoosamecniero Jurnali 

`metalurgi~ gamodis 1956 wlidan da 
sawarmoosamecniero statiebis garda, 
sistema turad aSuqebs meta lurgiuli 
qarxnebis, me talurgiu li kompaniebis, 
samecnierokvlevi Ti institutebis mu
Sa obas. gansakuT rebiT aRsaniSnavia sa
mecniero Jur nalebis mu Saobis _ mi
marTulebebis, samecniero kvlevebis sia
x leTa, en ergodamzogi teqno logie bis 
daner gvaganviTarebisa da sxva Tval
sazrisiT.

50 welze metia saredaqcio ko legias 
unarianad uZRveba Jurnal `me ta lurgis~ 
mTa vari redaqtori olga novosiolova. 
redkolegiis wamyvani wevrebi da mTava
ri redaq tori sistematurad monawileo
ben samecnierosawarmoo konferenciebis, 
ga mo fenebis, samitebis, bazrobebis muSa
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obaSi, gamarTuls ukrainaSi, CineTSi, germaniaSi, avstriasa da ruseTSi. 
saqarTvelodan Jurnal `me talurgis~ saredaqcio sabWos wevria teqnikis 
mecnierebaTa doqtori, prof. g. qaSakaSvili. 2020 wlis TebervalSi Catare
buli arCevnebis Sedegad mTavar redaqtorad arCeulia elena ivanova.

Jurnali nadnobis teqnologiis aRricxvisaTvis
specialuri daniSnulebis da formis wigni, romelSic afiqsireben 

Savi liTonebis warmoebis teqnologiur parametrebs, qronometraJs, masa
lebisa da saTbobebis xarjs da sxv.

Jurnali `foladi~
sabWoTa kavSiris daSlis Semdeg 

me talurgiis dargis ministrebma, teqni
kis mecnierebaTa doqtorebma jer se
rafim kolpakovma da Semdeg, oleg sosk
ovecma SeinarCunes sawar moosamecniero 
Jurnal `foladis~ redaqcia inteleq
tualuri kad rebiT. Jurnali `foladi~ 
gamodis 1931 wlidan yovelTviurad, 
masSi Suq deba metalurgiuli qarxnebis, 
fo ladis, Tujis naglinis warmoebis 
teqnologiuri siaxleebi da miRwe vebi. 
redkolegiis wamyvani wevrebi da mTavari 
redaqtori sistematu rad monawileoben 
saerTaSoriso konferenciebSi, samiteb
Si, sadac ixileba metalurgiis dargis 
ganvi Tarebis problemebi da perspeqti
vebi, inertuli airebiTa da reagen tebiT 
Rumelgare damuSavebarafi nirebis 
sakiTxebi. Jurnal `fola dis~ mTavari 
redaqtoria teqnikis mecnierebaTa doqtori, ruseTis sa bunebismetyvelo 
mecnierebaTa akademiis namdvili wevri, prof. oleg soskoveci. redaqciis 
muSaobas warmarTaven evgeni aleqseevi da vladis lav CerniSevi. saqarT
velodan saredaqcio sabWos wevria teqnikis mec nierebaTa doqtori, prof. 
g. qaSakaSvili.

JRala
1. SavmowiTalo feri. liTonnakeTobaTa gaxurebuli zedapiris JRa

la ferebi e. w. cisartelas ferebi. J. ferebis (Calisferi, oqrosferi, muqi 
wiTeli, Sindisferi, iisferi da sxv.) mixedviT msjeloben liTonis zeda
piris temperaturis Sesaxeb. J. _ ferebis mizezia oqsidebis Txeli fena, 
warmoqmnili liTonnakeTobaTa zedapiris daJangvis Sedegad;

2. liTonnakeTobaTa zedapiris defeqti daJanguli laqismagvari afs
kis saxisa. warmoiqmneba naglinis gacivebis teqnologiis darRvevis, glin
visa da Termuli damuSavebis Sedegad. aRniSnuli defeqti SeiZleba war
moiqmnas agreTve liTonnakeTobaTa mowamvlisa da zedapiruli defeqtebis 
abraziuli iaraRiT damuSavebis Sedegad.

JRaruni
liTonis sagnebis erTmaneTze dartymiT gamowveuli xmauri.
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r

ragvaroba
raime masalis, liTonnakeTobis da sxva sagnis Tviseba an xarisxi, rom 

lis mixedviT awarmoeben maT klasifikacias, dajgufebas.

radialuroba
radiusis mixedviT an radiusis mimarTulebiT raime 

sagnis ganlageba, gavrceleba, magaliTad, Rumlis kamaris 
an sxva elementis radialuri amo nagi (agurebis radial
uri ganlageba).

radiatori
laTinuri warmoSobis sityva, niSnavs gamosxivebas.

r. TboteqnikaSi
gaTbobis sistemis gamaxurebeli mowyobiloba, Sedgeba siTbomatare

blis calkeuli Rru seqciebisagan an seqciaTa jgu fe bisagan. amzadeben 
ZiriTadad Tujis, aluminis, foladis furcle bisagan;

r. Sigawvis Zravis
gamacivebeli siTxis (magaliTad, wylis, anti frizis, zeTis) temperatu

ris Semamcirebeli mowyobiloba, warmoadgens arxebis sistemas. gamacivebe
li siTxis temperatura mcirdeba gare ga remosTan siTbosgacvlis Sedegad;

r. radioeleqtroteqnikaSi
muSaobis procesSi gaxurebuli rezistorebis gamacivebeli mowyobi

loba, warmoadgens aluminisa da misi Senadnobebisagan damzadebul xel
sawyos. misi gamoyenebiT sagrZnoblad izr deba naxevargamtari xelsawyoe
bis medegoba da eqsploataciis vada.

radiacia
laTinuri sityva, niSnavs gamosxivebas. gamosxiveba energiis kvante

biT, radioaqtiuri atomis nawilakebis nakadiT an specialurad Seqmnili 
radioizotopuri wyaroebiT, atomuri reaqtorebiT, amCqareblebiT, rent
genis milebiT, lazerebiT da sxva mowyobilobiT. metalurgiaSi gamdi
drebisas (kerZod, myari sxeuli – siTxe reaqciis siCqaris daCqarebisaTvis, 
Txevadi eqstraqciisaTvis da sxva procesebi) yvelaze farTo gamoyeneba 
pova 137Cs da 60Co izotopebis safuZvelze gama gamomsxiveblebma. plazmur
lazerul me talurgiaSi gamoiyeneba mZlavri, koherentulad mimarTuli 
optikuri gamosxivebis wyaroebi.

radiaqtiuri elementebi
qimiuri elementebi, romelTa yvela izotopi radioaqtiuria. r. e. mie

kuTvneba teqneciumi (Tc), promeTiumi (Pm), poloniumi (Po) da perioduli 
sis temis yvela Semdgomi elementi. r. e., romlebic ganlagebulia uranis 
Sem deg, ewodebaT transuranuli elementebi, xolo elementebi, romelTa 
atomuri nomeri 90103 zRvrebSia, Seadgens aqtinoidebis jgufs. bunebrivi 
radioaqtiuri elementebidan mxolod uransa da Toriums aqvs iseTi izo
topebi, romelTa naxevardaSlis periodebi dedamiwis arsebobis xnisaa.

amitom mxolod urani da Toriumi warmoadgens pirvelad r. e., romel
nic dedamiwaze moipoveba imTaviTve. yvela sxva bunebrivi radioaqtiur 

martenis Rumlis sawiduris 
kamaris radiusia R
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ele ments uwodeben meoreuls, vinaidan maTi maragi uwyve tad ivseba sxva 
didi xnis izotopebis daSlis xarjze. r. e., romelTa rigobrivi nomeria 
43, 61, 93 da yvela momdevno warmoadgens e. w. xelovnur r. e., vinaidan isini 
miiReba xelovnurad birTvuli reaqciis Sedegad.

radiaqtiuri izotopebi
qimiuri elementebis aramdgradi izotopebi, romlebic TavisTavad 

gardaiqmneba sxva duklidebad. ganasxvaveben bunebriv izotopebs (daaxloe
biT 300mde) da xelovnur izotopebs (1500ze meti), romelTac iReben labo
ratorul pirobebSi birTvuli reaqciebis Sedegad. r. i. iyeneben kvlevaZie
bisas, mrewvelobaSi, soflis meurneobasa da medicinaSi. 

radioaqtiuroba
zogierTi qimiuri elementis aradmdgradi atomuri birTvis radioaq

tiuri daSlis Sedegad sxva saxis radioaqtiur an stabilur elementad 
gardaqmna. r. magaliTia alfadaSla, betadaSla, atomuri birTvebis TviT
neburi daSla. radioaqtiur daSlas xSirad Tan axlavs gamagamosxi veba 
_ mokle eleqtromagnituri talRebis gamosxiveba. Sedegad warmoiqmneba 
sawyisi birTvebisgan arsebiTad gansxvavebuli axali atomuri birTvebi. 
radioaqtiurobis movlena aRmoaCina 1896 w. frangma fi zikosma a. beke relma 
uranisa da misi marilebis kvlevis dros.

radiografia
ionizebuli gamosxivebis fotografirebis meTodi. radioaqtiuri 

izo topebis gamosxiveba fotoqaRaldis zedapirze iwvevs ionizacias; ver
cxlis bromidis (AgBr) marcvlebSi warmoiqmneba faruli gamosaxulebis 
centrebi, romlebic gamomJRavnebisas gardaiqmneba Sesabamisi gamuqebebiT. 
r. iwvevs radioaqtiuri izotopebis identifikacias da saSualebas iZleva, 
ganisazRvros maTi koncentracia da naxevardaSlis periodi. r. iyeneben 
birTvul teqnikaSi, geologiaSi, biologiaSi, haeris radioaqtiurobis Ses
wavlasa da sxv.

radiodefeqtoskopia
defeqtoskopiis meTodi, romelic damyarebulia mikroradiotalRebis 

gavrcelebis sxvadasxva pirobebze sxvadasxva garemoSi, rac saSualebas 
iZleva ubralo formis nakeTobebSi gamovlindes zogierTi defeqti da 
gai zomos maTi sisqe.

radioqromatografia
masalis qimiuri Sedgenilobis analizis meTodi, dafuZnebuli anali zis 

radioaqtivaciuri da qromatografiuli meTodebis erTobliobis principze.

radiumi (Ra)
r. perioduli sistemis II  jgufis radioaqtiuri movercxlisfro 

brWyviala, rbili liToni, bunebaSi gvxvdeba uranis madnebTan erTad. urT
ierTqmedebs JangbadTan da wyalTan. r. pier, mari kiurebma da J. bemonma 
poloniumis aRmoCenidan ramdenime Tvis Semdeg aRmoaCines parizSi 1898 
wels. mecnierebma mas uwodes radiumi, rac laTinur enaze sxivs niSnavs. r. 
atomuri nomeria 88, atomuri masa _ 226,025. 

birTvuli izomerebis CaTvliT r. izotopebis ricxvia 25, izotopebis 
diapazoni _ 213→230. 
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radiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

223Ra 223,018501 gvxvdeba 11,43 weli  

224Ra 224,020186 gvxvdeba 3,66 dRe 

226Ra 226,025402 gvxvdeba 1600 weli
niSnuli 
medicinaSi

228Ra 228,031064 gvxvdeba 5,75 weli

izotopi 226Ra miekuTvneba bunebrivi uranis radioaqtiur ojaxs. is 
(230Th) α-daSlis Sedegad warmoiqmneba (ix. Th) da, Tavis mxriv, αnawilakebis 
4.777 mgev energiis gamocemiT iSleba. misi naxevraddaSlis periodia 1600 
weli. r. agreTve gamoscems γgamosxivebas, rac speqtris wminda struqtu
ras Seesabameba. 

radiumis izotopebis miReba da daxasiaTeba
bunebrivi radioaqtiuri ojaxis wevria r. sami izotopi: aqtiniumi X 

(223Ra, 11,43 dRe, α), romelic warmoiqmneba radioaqtiniumis α- daSlis dros an 
230Th an 223Fris β daSlisas; Toriumi X (224Ra, 3,66 dRe, α), romelic radioTo
riumis αdaSlis produqtia an 228Th; izoToriumi I (228R, 5,75 dRe, β), romelic 
232This αdaSlis Sedegad warmoiqmneba. izotopi 225Ra βgamomsxivebelia 
14,8dRiani naxevrad daSlis periodiT da xelovnur radioaqtiur niv
TierebaTa ojaxSi (4n+1) Sedis (ix. Np). is 229This αdaSliT warmoiqmneba. 
garda amisa, miRebulia radiumis sxva 17 izotopi, 206dan 230mde A-Ti. 
isini mokle arsebobis izotopebia, 1 sTdan 1 wmmde naxevrad daSlis 
periodis mqone mokle izotopebia. Cveulebriv maT daCqarebuli ionebiT 
_ deitronebiT, αnawilakebiT Toriumis, uranis an tyviis dabombviT an 
neitronuli wa tacebis gziT radiumis Sesabamisi izotopebidan iReben, 
magaliTad, 226Ra (n, γ) 227R.

r. aqvs Semdegi eleqtronuli struqtura: 5s2, 5p6, 5d10, 6s2, 6p6, 7s2.
K-, L-, M- da N- garsebi Sevsebulia.

orvalentiani radiumis mdgradi maragebi
r. erTerTi ZiriTadi tutemiwa liTonia. is mxolod orvalentiania 

da kompleqsebs naklebad warmoqmnis. misi marilebi bariumis marilebze 
gacilebiT naklebxsnadia. misi sulfati, karbonati, qromati da iodati 
wyal Si uxsnadia, qloridi ki koncentrirebul marilmJavaSi mcired ixs
neba. sulfatisa da karbonatis mciredxsnadoba gamoiyeneba uranisgan r. 
mosaci leblad. matareblad bariumis izomorfuli marilebi gamoiyeneba. 
Semdeg bariums da r. ganacalkeveben bromidebis fraqciuli kristaliza
ciiT an kaTionitze ionuri gacvlis gziT. r. marilebi TeTri ferisaa, 
sakuTari α- gamosxivebiT aluminiscirebas ganicdis. 

radiumis miRebis daxasiaTeba
r. raodenoba ganisazRvreba qimiuri meTodiT γ gamosxivebis mixedviT 

an radonis gamoyenebiT. r. rogorc liToni, 1910 wels m. kiurim da a. deber
nim qloridis eleq troliziT vercxliswylis kaTodze pirvelad miiRes. r. 
kristaluri struqtura ucnobia, savaraudod, bariumis analogiurad, kuburia. 

r. dnobis temperaturaa 973 K (700 °C), xolo duRilisa _ 1413 K (1140  °C), 
simkvrive Seadgens ~ 5000 kg/m3, Tbogamtaroba _ 18,6 vt/m.K.
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r. gvxvdeba uranisa da Toriumis Semcvel yvela mineralSi. 
226Rais zRvruli dasaSvebi dozaa 4·10-8 mkkiuri/ml wyalSi, 8·10-8 mkkiu

ri/sm3 _ haerSi, xolo adamianisTvis _ 0,1 mkkiuri. 

radiumis gamoyeneba
mravali wlis ganmavlobaSi r. da misi daSlis produqts radons, ro

gorc erTaderT radioaqtiur elements, iyeneben radioTerapiasa da gama
grafiaSi. uranis samrewvelo mopovebis dros paralelurad mimdinareobs 
r. miReba. amJamad r. umetes SemTxvevaSi cvlian xelovnuri gamomsxiveble
biT (60CO, 137Cs da sxv.). is uranis miRebis Tanamdevi (damatebiTi) produq
tia. beriliumTan narevis saxiT r. neitronebis wyarod iyeneben. r. da mis 
izotop MsThI luminiscenciuri saRebavebis warmoebaSi gamoiyeneben, magram 
aqac cdiloben mis Secvlas naklebad radioaqtiuri izotopebiT.

r. radioaqtiurobis mixedviT zomaven nebismieri elementis radioaq
tiurobas. radioaqtiurobis erTeulia kiuri. is aris radioaqtiuri el
ementis raodenoba, ramac ganicada 3,700×1010 daSla/wmSi. es ricxvi praqti
kulad 1 g 226Rais erT wamSi daSlis raodenobis tolia.

radiusi
laTinuri warmoSobis sityva, niSnavs (Tvlis) manas, sxivs. warmoadgens 

swori xazis monakveTs, romelic wrewiris da sferos centrs aerTebs wrewir
is an sferos romelime wertilTan da warmoadgens am monakveTis sigrZes.

radoni (Rn)
perioduli sistemis meeqvse periodis VIII jgufis mTavari qvej gufis 

qimiuri elementi, atomuri nomriT 86, atomuri masiT _ 222,0176. aRiniSneba 
simboloTi Rn (Radon). martivi nivTiereba r. normalur pirobebSi _ uferuli 
radioaqtiuri inertuli airia, romlis simkvrive sakmaod maRalia _ 9,9 kg/m3, 
duRilis temperatura _ 62 °C. r. SeiZleba iyos saSiSi janmrTelobisa da 
sicocxlisaTvis. oTaxis temperaturaze yve laze mZime airia. radons aqvs 
stabiluri izotopi. yvelaze mdgradia 222Rn naxevrad daSlis perio diT _ 
3,8235 dRe. r. gamoiyeneba rogorc izo topi, kvleviTi samuSaoebis Catarebi
sas da agreTve, medicinaSi _ rado nis abazanebis mosamzadeblad, xolo 
soflis meurneobaSi _ Sinauri pi rutyvis sakvebis aqtivaciisaTvis.

raimireba 
TuTiis warmoebis narCeni misi aglomeratidan TuTiis gamoxdisas 

horizontalur an vertikalur retortaSi. warmoadgens fxvnilovan an na
xevardSecxobil masas, romelic Sedgeba araaqroladi liTonebis, fuWi 
qanebisa da daumwvari antracitis RerRilis narevisgan, kazmis Sedgeni
lobis mixedviT, Seicavs TuTias, spilenZs, tyvias da agreTve, keTilSo
bil liTonebs. r. raodenoba TuTiis discilatoruli wesiT warmoebisas 
Seadgens madnis raodenobis 60 %s, xolo TviT TuTiis Semcveloba r.Si 
515 %s.

rampa
satransporto saSualebebis daxrili 

moedani (baqani) sawyobebSi damtvirTavi da 
gasac leli manqanebis Sesasvlelad da ga mo
sasvlelad.

nax.:
koqssaqrobi vagoni koqsis narCenebian rampasTan
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rafinati
mravaljeradi eqstrahirebis ukanask ne  li operaciis produqti, 

romelic rCeba wylis fazaSi.

rafinireba
Txevadi liTonebisa da Senadnobebis gasufTavebagawmenda Jangeulebi

sagan, ganJangvis produqtebidan an mavne minarevebisagan (airebisagan, 
araliTonuri endogenuri da egzogenuri CanarTebisagan da sxv.). amJamad 
metalurgiul praqtikaSi iyeneben Txevadi liTonebisa da Senadnobebis r. 
mravals meTods, romelTagan ZiriTadia: daJangviTi, plazmuri, qimiuri, ai
rovani, tutovani, cicxvuri, cecxlovani da sxv. meTodi gamoiyeneba liTo
nis, Tujis, foladis, feroSenadnobebis da a. S. rafinirebisaTvis.

keTilSobil liTonTa r. uwodeben afinaJs (ix. Sesabamisi termini).

rafinirebisaTvis gadadnoba

metalurgiuli teqnologiuri proce

sebi, romlebsac iyeneben Cveulebriv agre

gatebSi mi Rebuli foladisa da sxva Senad

nobebis xaris xis gasaumjobeseblad maTi meo

reuli gadamu Savebis gziT. r. g. miekuTvneba 

eleqtrowiduri gadadnoba, vakuumrkaluri, 

vakuumplazmuri, eleqtronulsxivuri da 

sxva gadadnobebi (daw vrilebiT maT Sesaxeb 

ix. Sesabamisi terminebi).

racionalizatoruli winadadeba

teqnikuri gadawyvetileba, romelic mocemuli sawarmosTvis axa
lia da sasargeblo. r. w. danergvam warmoebaSi unda gazardos xelsawyos, 
agregatis mwarmoebluroba da gaaumjobesos ekonomiuroba, produqciis 
xarisxi, Sromis pirobebi da sxv. 

rbia

masalebis danawevrebisa da Serevis 
mo wyobilobamanqana, romelic aRniSnul 
ope raciebs axorcielebs dawoliTa da 
xaxuniT. r. ZiriTadi nawilebia Tujis 
fiala, romlis qvedze brunviT moZrao
bs masiuri sagoravebi sakuTari hori
zontaluri RerZis garSemo. sagoravebi 
damagrebulia jvrisebr koWze, romelic 
maTTan erTad brunavs vertikalu ri Rer
Zis garSemo. r. iyeneben oqros madne bis 
amalgamaciisaTvis. am SemTxvevaSi r. fia
laSi asxamen vercxliswylis Txel fenas 
oqros nawilakebis gasaxsnelad.

eleqtronulsxivuri sarafinirebeli gadadnoba. M _ gadasadnobi da rafini
re buli gadamdnari liToni; wyvetili xazebi _ eleqtronuli sxivebi.

rbia
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rgoli, rgoluri
am terminTan dakavSirebulia mravali daniSnulebis xelsawyo, sama

rjvi mowyobiloba, Rumeli da sxv.

r. gamwelavi, momWimi
milebis adidvis iaraRi;

r. sakamare
martenis an sxva Rumlis kamaris nawili, cecxlgamZle agurebis erTi 

rigisagan Sedgenili r;

r. samWidroebeli
burTula sakisris nawili, romlis daniSnulebaa sapoxis, zeTis Senar

Cuneba;

r. Rumeli
milnamzadis gasaxurebeli mbrunavqvediani meToduri Rumeli.

reagenti
qimiur reaqciaSi monawile sawyisi nivTiereba. magaliTad, naxSirba

dis amowvis reaqciis r. _ liTonis abazanaSi rkinis qveJangis (FeO) saxiT 
gaxsnili naxSirbadi da Jangbadi.

realuri saswavleblis istoriuli uprecedento faqti
nikoloz qaSakaSvils, rogorc Zlier moswavles, saswavleblis di

reqtori lazare xmalaZe iyenebda bavSvebis maTematikaSi mosamzadeblad. 
n. qaSakaSvilma erT raWvel biWunas, andria razmaZes (romelic Semdeg qa
rTuli maTematikuri skolis fuZemdebeli gaxda), SeniSna ra maTematikis 
ubadlo niWi, TxovniT mimarTa l. xmalaZes, rom misTvis gaenaxevrebinaT 
swavlebis dro.

lazare xmalaZe moixibla raWveli biWunas niWiT, moiwvia quTaisis gim
naziis, realuri saswavleblis maTematikosebi da maTi gadawyvetilebiT an
dria dasves misi maTemetikis pirveli maswavleblis nikoloz qaSakaSvilis 
gverdze, III klasSi, III klasSi mas ar uswavlia. maT erTad daamTavres real
uri saswavlebeli warCinebiT, andria razmaZe gaxda saqarTveloSi maTema
tikis skolis fuZemdebeli, xolo nikoloz qaSakaSvili ruseTSi, ukrainaSi 
metalurgi gigantebis aRmaSenebeli, xolo saqarTveloSi metalurgiuli, 
qimiuri mrewvelobis da qveynis industrializaciis fuZemdebeli.

reaqtivi
qimiuri nivTiereba, gansazRvrul pirobebSi reaqciaSi Sedis sxva 

romelime nivTierebasTan, riTac amtkiceben am ukanasknelis arsebobas. r. 
farTod gamoiyeneba analizuri laboratoriebis praqtikaSi. xSirad reaq
tivebs warmoadgens individualuri nivTierebebi, magram umetesad uwodeben 
specialuri daniSnulebis sakmaod rTuli Sedgenilobis xsnarebsac, mag., 
mJava, tute da marilis xsnarebs.

reaqtori
laTinuri warmoSobis sityva, niSnavs moqmeds, moZraobaSi momyvans. 

ganasxvaveben qimiur, eleqtrul, biologiur da birTvul reaqtorebs.

r. biologiuri
warmoadgens sxvadasxva biologiuri produqtis misaReb aparats mikro

organizmebis sakvebi garemosa da steriluri pirobebis uzrunvelsayofad;
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r. birTvuli
mowyobiloba, romelSic xorcieldeba atomuri birTvebis dayofis 

jaWvuri reaqcia;

r. eleqtruli
warmoadgens induqtiurobis xvias, romlis daniSnulebaa eleqtroga

damcemi xazebis tevadobiTi gamtarianobis kompensacia, mokle CarTvis de
nis SemzRudveli da rkalCamqrobi moqmedeba;

r. qimiuri
warmoadgens qimiuri reaqciebis Casatarebel aparatebs, rogoricaa 

kamerebi, avtoklavebi da sxvadasxva konstruqcia.

reaqcia qimiuri
ramdenime nivTierebas Soris ganviTarebuli qimiuri urTerTmoqmede

ba, axali nivTierebebis warmoqmniT, romlebic sawyisisgan qimiuri Sedge
nilobiT da agebulebiT gansxvavdeba.

r.q. SeiZleba iyos egzoTermuli, endoTermuli, pirdapiri, Seqcevadi, 
sruli, arasruli, mJava, tute, neitraluri da sxv.

metalurgiuli teqnologiebis umravlesoba qimiuri reaqciebis ganvi
Tarebis Sedegia. magaliTad, rkinis aRdgenis, naxSirbadi daJangvis, gogir
dis awidvis da sxva r.

rebordi
franguli sityva, niSnavs zemoT aweul kides (ix. nawiburi. r. kali

bris RarebSorisi Txemi, qimi).

regeneratori
sadnobi an maxurebeli agregatebis cecxlgamZle ma

salebis wyo buri, romlis moculoba damokidebulia agre
gatis simZlavreze, ro melSic Tbogadacemis procesi xor
cieldeba cxeli da civi Tbomata reblis erTsa da imave 
cecxlgamZle masalis wyoburSi rigrigobiTi moZraobisas. 
gaxurebul gamomaval airTan Sexebisas r. cxeldeba, xo lo 
civ haerTan da bunebriv an sxva airTan – civdeba da ax
urebs maT. regeneratoris cecxlgamZle agurebis wyoburi 
airebis samoZrao xvrelebis gamWoli konstruqciisaa. r. 
aRWurvilia martenis alqmedi Rumeli, gamaxurebeli Webi 
da sxv. martenis Rumlis r. haers axu reben 1200-1300 °C 
tempe raturamde. minis sadnob RumelSi wvis tempe raturis 
awe vi saTvis. haerisa da airuli sawvavis regenera toruli 
gaxu rebis idea SemogvTavaza 1856 w. ger manelma inJinerma f. 
simensma. gamoiyeneba maRaltempe raturuli meta lur giuli 
agregatebidan gamavali aire bis siTbos xar jze airuli 
sawvavis, haeris an maTi narevis gasaxureb lad, romelic 
xorcieldeba TbomimomcvlelSi – regeneratorSi.

regeneracia
laTinuri warmoSobis sityva, niSnavs aRorZinebas, ganaxlebas.
r. TboteqnikaSi niSnavs gamavali produqtebis siTbos gamoye nebas 

airis, haeris an maTi narevis gasaxureblad. am termins xmaroben birTvul 
teqnikaSi, rezinis warmoebaSi, zeTebis gamoyenebis teqnologiasa da sxv.

martenis 
Rumlis 

regeneratori



85

regulatori
laTinuri warmoSobis sityva, niSnavs wesrigSi moyvanas. r. _ mowyo

bilobaa, romlis daxmarebiT esa Tu is teqnologiuri, siTburi an meqani
kuri procesebis marTva avtomatur reJimSi xorcieldeba. r. mgrZnobiare 
elementis daxmarebiT zomavs dasaregulirebel sidides da gardamqmneli 
an gamomTvleli mowyobilobis gamoyenebiT gamoimuSavebs maregulirebel 
zemoqmedebas regulirebis obieqtebze. maregulirebeli zemoqmedeba, sare
gulirebel obieqts SeiZleba gadaeces an uSualod mgrZnobiare elemen
tisagan an winaswari gaZlierebiT. pirvel SemTxvevaSi saqme gvaqvs e. w. pirda
piri moqmedebis, xolo meoreSi _ arapirdapiri moqmedebis regulatorTan.

regulatori eqstremaluri 
avtomaturi regulatori, romelic eZebs da inarCunebs obieqtis iseT 

maregulirebel zemoqmedebas, romlis drosac obieqtis gamosavali sidide 
aRwevs eqstremalur mniSvnelobas.

regulatori avtomaturi 
avtomaturi regulirebis sistemis Semadgeneli mowyobiloba, rome

lic regulirebis kanonis mixedviT gamoimuSavebs mmarTvel zemoqmedebas 
da axdens obieqtis marTvas.

regulatori impulsuri 
wyvetili moqmedebis avtomaturi regulatori, romlis gamosavali 

signali (maregulirebeli zemoqmedeba) warmoadgens impulsebis modulire
bul Tanamimdevrobas.

regulatori uwyveti moqmedebis 
avtomaturi regulatori, romlis Semavali da gasavali sidideebi 

warmodgenilia uwyvet formaSi.

regulatori cifruli
avtomaturi regulatori, romelSic mmarTveli signali erTerT kvanZ

Si mainc warmodgenilia cifrul kodSi da aseTi signalebis damuSavebi
saTvis iyeneben cifrul gamoTvliT teqnikas.

regulacia
raime teqnologiuri, siTburi da sxva saxeobis procesis wesrigSi, 

reJimSi moyvana procesis siCqaris an sxva parametris gansazRvrul, optima
lur doneze SenarCunebis mizniT.

reduqtori
inglisurad niSnavs Se mam

cirebels, xolo laTinurad _ 
ukan gadamcems, ukan wamyvans.

1. r. _ kbilana jaWvuri, 
Wi axraxnuli hidravlikuri ga
dace ma, romlis daniSnulebaa 
kuTxur siCqareTa Semcireba da, 
Sesabami sad, mbrunavi momentebis 
gadide ba;

2. r. _ siTxis an airis re
ducirebis, wnevis Semcirebis reduqtori
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xelsawyo, romelic gamoiyeneba raime rezervuaris moculobidan aRebuli 
siTxis an airis wnevis Se samcireblad. r. ZiriTadi nawilia reduqciuli 
sarqveli, gavrcelebu lia SeduRebis r., romelTa daxmarebiT aregulire
ben Jangbadis, wyal badis da acetilenis miwodebas.

reducireba

samarTulis gareSe milebis grZivi glinvis procesi ovalur an 
mrgval kalibrebSi diametris Semcirebis da kedlis sisqis Seucvlelobis 
an Secvlis mizniT.

reeqstraqcia

gajerebuli eqstragentidan Zvirfasi komponentis gamoyofa pirvelis 
regeneraciis gziT.

reva 

raime narevis Serevaareva, moreva Tanabari ganawilebis misaRwevad, 
axorcieleben rbiebis an specialuri mowyobilobis Snekuri an sxva tipis 
SemrevebiT.

reversia

laTinuri warmoSobis sityva, niSnavs moZraobis mimarTulebis Secv
las, Semobrunebas. r. _ manqanis muSa moZraobis mimarTulebis Secvla. 
magaliTad, RumelSi saTbobis miwodebis mimarTulebis Secvla, eleqtro
Zravis moZraobis mimarTulebis Secvla.

rezonansi

laTinuri warmoSobis sityva, niSnavs pasuxis gacemas, pasuxis dab
runebas. r. _ sistemis rxevaTa amplitudis ama Tu im sididiT mkveTri 
gazrda, rodesac gare zemoqmedebis sixSire uaxlovdeba sistemis sa
kuTar sixSires da amplitudis damokidebuleba sixSireze warmoadgens 
e. w. rezo nansul mruds. r. gansakuTrebuli mniSvneloba aqvs radioteqni
kaSi, gamoiyeneba radiomimRebis gamarTvisas Sesabamis sadgurTan. samSene
blo kons truqciebSi r. TamaSobs magnerols da SeiZleba gamoiwvios maTi 
rRveva.

liTonmcodneobaSi magnituri r. cnebas iyeneben nivTierebis mier 
gansazRvruli sixSiris eleqtromagnituri talRebis SerCeviTi STanTqmis 
aRsaniSnad, rac, Tavis mxriv, ganpirobebulia nivTierebis nawilakebis mag
nituri momentebis orientaciis SecvliT.

reostati

laTinuri warmoSobis sityva, niSnavs winaaRmdegobis gawevas. r. _ 
eleqtrowredis elementi, romlis daniSnulebaa aqtiuri winaaRmdegobis 
gaweva eleqtrodenis moqmedebisaTvis misi Zalis an daZabulobis (Zabvis) 
Semcirebis mizniT. radioeleqtronul mowyobilobebSi r. Seadgens yvela 
detalis naxevarze mets (80 %mde) r. eleqtrowinaRoba icvleba _ 0,1 om
dan 1 ommde. ganasxvaveben liTonur, naxevargamtarul, hermetul, r. kon
struqciulad amzadeben mavTulis, bafTis, afskisa da sxva saxiT.

xSirad iyeneben temperaturis gasazomad.

rekarburizacia _ ixileT gaunaxSirbadoeba.
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reklamacia

laTinuri warmoSobis sityva, niSnavs xmamaRla uaris Tqmas, dawune
bas. r. _ samrewvelo da sxva daniSnulebis saqonlis momxmareblis mier 
dadgenili wesis mixedviT gaformebuli gancxadeba sagarantio periodSi 
aRmoCenili saqonlis uxarisxobis an misi Tvisebebis Seusabamobis Sesaxeb 
teqnikuri pirobebiT gaTvaliswinebuli moTxovnilebisadmi _ mTavrdeba 
wunis adgilze gamosworebiT an wundebuli produqciis SecvliT.

rekombinacia

ionizaciis sawinaaRmdego procesi anu maTi gaqroba sawinaaRmdego 
niSniani muxtebis Tavisufali matareblebis Sejaxebisas.

rekonstruqcia 

moZvelebuli obieqtebis, saamqros, qarxnis axal pirobebSi gamoye
nebisaTvis, gadaiaraRebaganaxlebis procesi. farTod gamoiyeneba metalur
giuli mrewvelobis qarxnebSi. sawarmoo Senobebis ZiriTadi sadnobi agre
gatebis, saglinavi dganebis, teqnologiuri xazebisa da sxva ganaxlebis 
tevadobis, mwarmoeblurobis gazrdis axali progresuli teqnologiebis 
danergviT liTonnakeTobaTa xarisxis ekonomikuri, ekologiuri maCveneb
lebis gaumjobesebiT. 

rekristalizacia

1887 w. ingliselma mecnierma g. sorbim mikroskopis saSualebiT daad
gina, rom rkinis civi Wedvis Sedegad misi marcvlebi iReben wagrZelebul 
formas, xolo Semdgom, xangrZlivi, wiTel varvarebamde, gaxurebiT marcv
lebi isev tolRerZa xdebodnen. am movlenas ganmeorebiTi kristalizacia, 
rekristalizacia uwoda. r., romelic mimdinareobs deformaciis Semdeg 
gaxurebisas, uwodeben statikurs, gansxvavebiT dinamikuri r. _ sagani, ro
melic mimdinareobs uSualod cxeli deformaciis procesSi deformire
bul polikristalur liTonsa an SenadnobSi SemCneuli axali marcvlebis 
Casaxvis an zrdis procesi gaxurebisas imave fazis sxva marcvlebis xar
jze, iwvevs struqturuli srulyofis amaRlebas da meqanikuri Tvisebebis 
stabilizacias. r. mimdinareobs civad deformirebuli liTonis gaxurebi
sas an cxel mdgomarebaSi glinvisas (dawnexisas). r. Sedegad mcir deba 
simtkice da sisale, xolo plastikuroba izrdeba. r. iwyeba liTonis gax
urebisas gansazRvruli temperaturis zeviT. magaliTad, e. w. pirveladi r. 
xorcieldeba dnobis temperaturis 0,30,6 mniSvnelobis zRvrebSi.

rekuperatori
laTinuri warmoSobis sityva, niSnavs kvlav mimRebs, kvlav dambrune

bels.
r. zedapiruli tipis siTbogacvlis aparatia, romelSic gamavali 

airebis siTbo cecxlgamZle aguris gamyofi kedlis gavliT gadaecema 
gasaxurebel garemos (haers, wyals, airs). ganarCeven swornakadian, uku
nakadian da Semrevnakadian r.

konstruqciuli gaformebis mixedviT ganarCeven sworkuTxovan cilin
drulzedapirian r. gluvi an farflebiani zedapiriT. metalurgiul Tbo
agregatebSi r. iyeneben wvis procesisTvis saWiro haeris gasaxureblad. 
gavrcelebulia Semdeg saxeobaTa r:
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r. blokebiani
keramikuli blokebisgan amogebuli r., 

Sedgeba or sxvadasxva sistemaSi gaerTianebuli 
Rarebisagan, romlebSic moZraoben siTbosgamce
mi da siTbosmimRebi Tbomatareblebi;

r. kalaTismagvari
radiaciuli r., romelic Sedgeba wvrili 

diametris foladis mravali milakisagan, rom
lebic SeerTebulia rgolur koleqtorebTan. 
milakebSi moZraobs gasaxurebeli haeri, xolo 
maTi zedapiri garedan xurdeba gamosxivebiT;

r. milovani
Sedgeba keramikuli an liTo nuri milakebi

sagan, romlebSic moZraobs erTerTi Tbomatare
beli, meore ki milebsgareTa zedapirze;

r. nemsisebri
r. milovani, romlis milebs aqvs miduRebu

li gare zedapirze mravali Sverili, e. w. nemsebi, 
gaxurebis zedapiris gazrdis mizniT.

Tbogadacemis procesis gvarobis mixedviT 
ganasxvaveben konveqciur, radiaciul da radiaci
ulkonveqciur r.

rekuperacia
laTinuri warmoSobis sityva, niSnavs ukumiRebas, ukudabrunebas.

r. TboteqnikaSi
namuSevari orTqlis an gamavali airebis siTbos gamoyeneba haeris, 

airis, mkvebavi wylis da sxvaTa gasaxureblad. r. iwvevs siTbos dana
kargebis Semcirebas da danadgaris mqk gazrdas;

r. eleqtroenergiisa
eleqtromoZravi generatoris reJimiT muSaoba, romlis drosac dam

muxruWebeli meqanizmis muSaoba gardaiqmneba eleqt roenergiaSi da es 
ukanaskneli ubrundeba mkvebav wreds. 

relaqsacia
laTinuri warmoSobis sityva, niSnavs Sesustebas, Semcirebas. r. _ 

Termodinamikuri procesi makroskopuli fazebis (airi, siTxe, myari sxeu
li) arawonasworuli mdgomareobidan wonasworul mdgomareobaSi Tan
daTanobiT gadasvlisa. r. magaliTebia sxeulebSi deformaciis Sedegad 
gamowveul daZabulobaTa TandaTanobiTi SemcirebagaTanabreba difuziis 
ganviTarebis gziT, temperaturis gaTanabreba araTanabrad gaxurebul sxe
ulSi. r. siCqaris maCvenebelia dro, romlis ganmavlobaSi raime proce
sis sistemis damaxasiaTebeli parametri misi wonasworuli mniSvnelobidan 
2,718jer Semcirdeba. 

rele 
laTinuri warmoSobis sityva, niSnavs gamocvlas, Secvlas. r. garedan 

miRebuli signalis mixedviT eleqtrowredis komutaciis mowyobilobaa. 
komutacia niSnavs denis mimarTulebis Secvlas, gadarTvas kontaqtorebis 

milovani keramikuli 
rekuperatori

1. gaxurebuli haeri;
2. kvamlis airebi;
3. civi haeri;
4. keramikuli milebi; 
5. tixrebi.
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(rele) saSualebiT. Sedgeba sareleo elementisagan (mdgradi wonasworo
bis ori mdgomareobiT) da eleqtrokontaqtorebis jgufisgan, romlebic 
CairTveba an gamoirTveba sareleo elementis mdgomareobis cvalebadobis 
mixedviT. r. reagireben fizikur sidideTa mniSvnelobebsa da masalebis 
maxasiaTeblebis (Tvisebebis) cvlilebebze.

ganarCeven akustikur, magnitur, meqanikur, optikur, siTbur, ele
qtrul, eleqtromagnitur, magnitureleqtrul da sxva saxeobis r.

r. farTod iyeneben avtomaturi marTvis mowyobilobaSi, kontrolis, 
signalizaciis, dacvis, komutaciis miznebisaTvis. gavrcelebulia xarjis, 
drois, wnevis, temperaturuli da sxva r.

reliefuri SeduReba
furclovani konstruqciebis SeduReba winaswar gamzadebuli Sver

ilebis SepirapirebiT, kontaqtiT. r. S. naklebSromatevadia, gamoirCeva si
martiviTa da ekonomiurobiT.

relsi
laTinuri warmoSobis sityva, niSnavs 

swor Zels, Tamasas. r. _ specialuri profi
lis foladis koWi (amoburculi, TavuriT 
an RariT). urTierTparaleluri relsisgan 
Sedgeba sarkinigzo an qalaqis transpor
tis lia ndagi samrewvelo, samgzavro da sxva 
daniSnulebisa Tvis. zogjer iyeneben erTsaxovan relss, e. w. monorelsuri 
transportisaTvis.

relsebis kombinirebuli Termituli SeduReba
wneviT Termituli SeduRebis gansakuTrebuli saxeoba, romlis dro

sac relsebis Tavebi, maTSi Cadgmuli firfitiT, liTonis gaudnoblad Se
duRdeba mkumSavi Zalis modebiT, xolo relsebis yeli da Ziri, romelTa 
Soris warmoiqmneba firfitis sisqis RreCo, aseve SeerTdeba, rogorc wne
viT Termituli dnobiT SeduRebisas.

remonti
laTinuri warmoSobis sityva, niSnavs Sesworebas, Sevsebas, kvlav 

Sekrebas. r. _ manqanebis, agregatebis an maTi kvanZebis muSaobaunarianobis 
aRdgena maTi SekeTebis an mTlianad Secvlis gziT. metalurgiul warmoe
baSi r. eqsploataciis pirobebidan gamomdinare dadgenil droSi atareben 
Rumlebis da saglini dganebis mimdinare an kapitalur remonts.

Rumlebis amonagis, konstruqciuli elementebis sxva kvanZebis mdgo
mareobis mixedviT ganarCeven mimdinare, cxel da civ remontebs:

r. kapitaluri
xorcieldeba agregatis konstruqciuli kvanZebisa da elementebis 

sruli gamocvliTa da ganaxlebiT. magaliTad, brZmedis, martenis Rum
lis saglinavi dganis kapitaluri r. dros mTlianad cvlian liTonkon
truqciebs da cecxlgamZle amonags, damxmare mowyobilobas;

r. civi
xorcieldeba teqnologiuri procesis xangrZlivi (ramde nime dRe

RamiT) Sewyvetis pirobebSi Rumlis gacivebiT;

relsi
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r. cxeli
sruldeba teqnologiuri procesis mokle xniT SewyvetiT, Rumlebis 

gauciveblad Sesabamisi temperaturis SenarCunebiT.

rene
mxurvalmtkice Senadnobi nikelis fuZeze, Seicavs 913 % qroms, 1116 % 

kobalts, 310 % molibdens, 25 % titans da sxva elementebs.

reniumi (Re)
r. vercxlismagvari liToni, Cveulebriv miiReba nacrisferi fxvnilis 

saxiT. is mdgradia haerTan, JangbadTan tenian garemoSi ifareba Jangeulis 
damcavi afskiT. r. azot da gogirdis mJavebSi ixsneba.

r. aRmoaCines 1925 w. germanelma qimikosebma i. da v. nodakebma kolum
bitSi speqtruli meTodiT. saxeli uwodes reinis regionisa da mdinare 
reinis mixedviT. r. atomuri nomeria 75, atomuri masa _ 186, 207.

izomerebis CaTvliT r. izotopebis ricxvia 34, xolo izotopuri 
masebis diapazoni _ 162→192. 

183Reis zRvruli dasaSvebi dozaa wyalSi 9·10-2 mkkiuri/ml, haerSi _ 
9·10-6 mkkiuri/sm3, xolo adamianisTvis _ 37 mkkiuri.

r., rogorc gardamaval liTons, aqvs Semdegi eleqtronuli struq
tura: 5s2 5p6 5d5 6s2. K-, L-, M- da N- garsebi Sevsebulia.

reniumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

185Re 184,952951 37,40 stabiluria bmr 

186Re 185,954984 0 88,9 sT niSnuli

187Re 186,955744 62,60 4,5·1010 weli bmr

188Re 187,958106 0 16,98 sT niSnuli

bunebrivi r. ori izotopis _ 185Re stabiluri da radioaqtiuri 187Re 
(62,60 %) narevia. 187Re β daSlis Sedegad gadadis 187OsSi 4,5·1010 weli naxev
rad daSlis periodiT, amitom 187Osis da 187Reis mineralebSi gansazRvra 
maTi xnovanebis dadgenis meTodia. 

reniumis xelovnuri izotopebis miReba
cnobilia Res 175dan 192mde Ǻxelovnuri izotopi, romelTagan zo

gierTs orori izomeri aqvs. 180Res 3 izomeri aqvs. maT, Cveulebriv, daC
qarebuli protonebis Wze, Rze, Reze an Osze da Irze neitronebis moq
medebiT, agreTve α-nawilakebis an deitronebis Th-ze an Wze moqmedebiT 
iReben. 186Re da 183Re _ izotopebs niSnuli atomebis saxiT iyeneben. pirveli 
β-nawilakebis gamoyofiT da 88,9 sT naxevrad daSlis periodiT eleqtronu
li watacebis gziT iSleba. miiReba 186W (p, n) da 185Re (n, γ) reaqciebis mixed
viT. ukanasknel SemTxvevaSi SeiZleba sami da oTxvalentiani Sena erTebi 
scilardCalmersis efeqtis meSveobiT didi kuTri aqtiurobiT iqnes miRe
buli. 183W (d, 2n) reaqciis mixedviT 183Re izotopi eleqtronuli watacebis 
gziT 67,6 dRe naxevrad daSlis periodiT iSleba.

r. perioduli sistemis VII gverdiTi jgufis elementia, aris teqne
ciumisa da manganumis homologi, magram misi qimiuri Tvisebebi manganumis 
Tvisebebisgan gansxvavdeba.
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reniumis mdgradi 47 valentiani SenaerTebis miReba
r. 0dan VIImde valentoba meryeobs, agreTve warmoqmnis (Re- renidebs). 

cnobilia Reis fToridebi _ ReF2, ReF4, ReF5 da ReF6, agreTve zogierTi 
oqsifToridi. yvelaze mdgradia 4 da, gansakuTrebiT, 7 valentiani forme
bi. sust mJava da tutovan xsnarebSi r. dabalvalentian mdgomareobaSi 
haerze Re (VII)mde iJangeba. ukanaskneli (ReO4

-) perenationebis saxiT wyalx
snarSi PHis mTlian intervalSi mdgradia. 

ReO7 maRali xsnadobiT gamoirCeva da Zlier mJavas warmoqmnis. Re (VI) 
_ SenaerTebi xsnarSi Re (VII)-sa da Re (IV)-ze disproporcirebas ganicdis. 
Zlier mJava garemoSi Re (V) (hipo, metahipo, pirohipo da orTohiporenatebi) 
da Re (IV) (renatebi) kompleqsebis saxiT arsebobs. ufro naklebad mJava 
garemoSi Re (V) disproporcirebas ganicdis Re (VI)ze da Re (IV)-ze, romle
bic wyalSi ReO2is saxiT gamoiyofa da ileqeba.

renatebisa da hiporenatebis sufTa saxiT gamoyofa Zalian Znelia. da
balvalenturi mdgomareoba aramdgradia da haerze wylis moqmedebiT iS leba. 
renatebs perenatebisgan TuTiis amalgamis mJavaSi aRdgenis gziT iReben.

ReO3 da Re2O3, agreTve, sulfidebi ReS2, Re2S7 _ uxsnadebia.
Re (VII)is maRali mdgradoba mtkicdeba agreTve imiT, rom Re (IV)is 

SenaerTebis (K2ReCl6) an ReCl3is neitronebiT dasxiveba radioaqtiur Reis 
perenatebis saxiT warmoqmnas iwvevs. aseT Tvisebas ar avlens sxva poliva
lenturi elementebi. Re (VII)is kovalenturi radiusi 1,28Ǻis tolia.

liTonuri reniumis miReba
r. rogorc liTons, perenatebis aRdgeniT 550 °C-ze halogenebis Termo

disociaciiT an eleqtrolizuri daSlis gziT iReben.
Re/ReO2 eleqtrodis normaluri potenciali 260v, xolo Re/ReO4

- _ 
0,367 v tolia.

r. heqsagonur atomebis mWidrod wyobil sistemaSi kristaldeba. misi 
simkvrivea 21020 kg/m3. liTonis ionis radiusia 1,393 Ǻ. r. dnobis temper
aturaa 3453 K (3180 °C), xolo duRilisa _ 5900 K (5627 °C). r. zegamtaris 
Tvisebebs avlens 1,7 °Kze. haersa da Cveulebriv temperaturaze qimiuri 
reagentebis moqmedebisadmi mdgradia, garda HF+HNO3is narevisa.

reniumisa da misi Senadnobebis gamoyeneba
r. W, Mo, Fe, Co, Pd, PtTan Senadnobebi bolo aTwleulSi farTod gavr

celda. misi Senadnobebi damcvel safarebSi, eleqtronul sqemebSi, Ter
mowyvilebSi (2500 °C-mde gazomvisaTvis), Jangvis reaqciebis katalizato
rad, kosmosur teqnikaSi, Ter mistorebSi, varvarebis ZafebSi da sxva dan
iSnulebiT gamoiyeneba. 

r. Zlier iSviaT liTonebs miekuTvneba, mas sakuTari mineralebi aqvs. 
gvxvdeba Zalian mcire raodenobiT W, Mo, Fe, Co, Zn, PtTan erTad, gansa
kuTrebiT, molibdenatebSi _ 21 g/tmde raodenobiT.

r. Semcveloba dedamiwis qerqSi 107 %ia, rkinis meteoritebSi _ 8,5·105 %. 
zRvis wyalSi _ 4·10-8 %.

wina saukunis 80ian wlebSi misi wliuri warmoeba msoflioSi Sead
genda 1,0 tonas. 

renovacia
laTinuri warmoSobis sityva, niSnavs ganaxlebas, gadaiaraRebas. war

moadgens warmoebaSi moZvelebuli ZiriTadi fondebis moralur da fizi
kurad gacveTili mowyobilobebis Secvlis, axali manqanaiaraRebisa da 
danadgarebis mSeneblobis da rekonstruqciis process.
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rentgeni
germaneli fizikosis v. k. rentgenis (18451923 ww.) saxelis mixedviT. 

rentgenis da gama gamosxivebis eqspoziciuri dozis sistemgare erTeuli, 
1r=258 mk.kl/kg, sadac kl _ kulons, xolo mk _ mikros niSnavs (ix. kuloni).

rentgenis aparati
rentgenis gamosxivebis misaRe bi da 

gamosayenebeli mowyobilobis erToblioba. 
daniSnulebis mixedviT ganarCeven samedici
no (sadiagnosti ko Terapiul) da teqnikur 
aparatebs (maT Soris, difraqtometrebs, 
ren tgenis defeqtoskopebs). muSaobis piro
bebis mixedviT gamoiyeneba sta cionaruli da 
moZravi r. a.

r. a. Sedgeba maRali Zabvis transfor
matorisagan, gammarTveli sgan, romelic kve
bavs rentgenis mi laks maRali Zabvis mud
mivi deniT, samarTavi pultisa da Stativisa
gan, romelzec amagreben milaks. r. a. yvela 
nawili SemosazRvruli, blo kirebuli da 
izolirebulia, ren tgenis sxivebisagan dacvis mizniT.

rentgenis gamosxiveba anu rentgenis sxivebi
warmoadgens mokletalRovan el eqtromagnitur gamosxivebas, rom

lis talRebis sigrZe icvleba 10-7-10-12 m zRvrebSi. Cveulebriv, r. g. iReben 
ren t  genis milakis dadebiTi eleqtrodis swrafi eleqtronebiT dabomb
viT. am as Tan, warmoiqmneba r. g. ori saxesxva oba _ pirveli tipis r. g. six
Siris uwyveti speqtriT xasiaTdeba, xolo meore _ xazobrivi (diskretuli) 
speqt riT. pirveli saxis gamosxive
bas uwodeben muxruWa gamosxive
bas, xolo meore saxis gamosxive
bas _ saxasiaTos. es ukanaskneli 
ganpirobebulia eleqtronebis ga
dasvliT atomebis Sinagani Sree
bidan. r. g. wyaro SeiZleba iyos 
zogierTi radi aqtiuri ozotopi, 
sinqrotronebi da eleqtronebis Semagroveblebi. r. g. iwvevs zogierTi niv
Tierebis luminescenciasa da ioni zacias, moqme debs fotoemulsia ze da 
xasiaTdeba SeRwevadobis didi unariT. r. g. farTod iye neben medicinaSi, 
teqnikaSi, mec nierebaSi (ix. rentgendefeq tos kopia, rentgenspeqtruli da ren
t genstruqturuli analizebi).

rentgenis milaki
rentgenis gamosxivebis misaRebi eleqtro

vakuumuri xelsawyo. r. m. Zi riTadi elementebia: 
kaTodi (eleqtro nebis wyaro) da anodi anu an
tikaTodi (rentgenis sxivebis wyaro), romle
bic vakuumSia ganlagebuli minis an kerami kis 
hermetul da haergamotumbul Wur WelSi. r. m. 
muSaobis principia: anodi sadmi maRali Zab

difraqtometri

rentgenis sxivebi

rentgenis milaki
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vis (aTeuli da aseu li kv) denis miwodebisas warmoiqmneba Zli eri eleq
troveli, romelic aCqarebs eleqtronebs eleqtrodebsSo ris sivrceSi da 
isini (eleqtronebi) iwyebs anodis dabombvas. eleqtro nebis mier miRebuli 
kinetikuri energia nawilobriv gardaiqmneba r.  g. energiad. nawili am ener
giisa ki gadadis siTbur energiaSi. (r. m. mqk metad mcirea da Seadgens 0,1
5  % amaCqarebeli Zabvisa da anodis masa lis mixedviT). Tavisufali eleq
tronebis miRebis meTodis mixedviT r. m. ganasxvaveben rentgendiagnosti
kur, rentgenTerapiul, rentgendefeq toskopur da rentgenuli analizis 
milakebs.

rentgenograma

gamosakvlevi nimuSis (obieqtis) mier 
rentgenis gamosxivebis difraqciu li ganb
nevis sivrcobrivi ganawilebis suraTi _ 
gamosaxuleba, daregistirebu li sinaT le
mgrZnobiare masalaze _ fo tofirze. de
feqtoskopiasa da medicina Si r. uwodeben 
obieqtis Crdilovan ga mosaxulebas rent
genis sxivebSi, rome lic am obieqtis mak
roskopul agebule bas avlens (magaliTad, 
gare CanarTe bis, bzarebis, simsivneebisa da 
sxvaTa arsebobas).

rentgenostruqturuli analizi

kvlevis are, romelic rentgenis gamosxivebis difraqciuli meTodebis 
safuZvelze masalaTmcodneobis sxvadasxva saxis amocanebis gadasaWrelad 
gamoiyeneba. r. a. ikvleven masalebis wonasworul da arawonasworul mdgo
mareobas, Seiswavleba maTi kristaluri struqtura, fazuri Sedgeniloba 
da misi cvlilebebi; garda amisa, ageben fazur diagramebs, ikvleven de
formirebuli masalebis mdgomareobas, mowesrigebis procesebs da maTSi 
axlo wyobis movlenebs.

rentgenuli defeqtoskopia

defeqtoskopiis meTodi, dafuZnebuli r. gavrcelebis sxvadasxvao
baze erTsa da imave manZilze sxvadasxva garemoSi. foladis nakeTobaTa 
(80 mmmde sisqis) da msubuq SenadnobTa (250 mmmde sisqis) gaWvirvisaTvis 
sxivebis wyarod iyeneben rentgenis milakebs, xolo 500 mm sisqis foladis 
nakeTobaTa gaWvirvisaTvis _ betatronebs.

r. niJarebis, bzarebis da sxva defeqtebis aRmoCenis saSualebas iZ le
va samsxmelo nakeTobebsa da SenaduR nakerebSi.

rentgenuli speqtruli analizi

saxasiaTo rentgenis gamosxivebis eleqtronebis nakads, obieqtis 
zedapiris mikromoculobebTan (liTonis an araliTonis) urTierTqmedebi
sas aqvs gansazRvruli talRis sigrZe, romelic damaxasiaTebelia erTi 
gansazRvruli elementisaTvis sakvlevi obieqtis romelime lokalur uban
Si. gamosxivebis speqtris intensiurobis gazomvisas xdeba misi Sedareba 
cnobili Sedgenilobis elementis etalonidan gamosxivebul intensivobas
Tan, ris Semdeg sakvlev obieqtSi gamoiTvleba koncentracia.

rentgenograma
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rentgenuli mikroanalizatori
rentgenspeqtruli analizis xel

saw yo, romelic gansazRvravs nivTie
rebis elementarul Sedgeni lobas ze
da pirul fenebSi.

r. m. Sedgeba eleqtrovakuumu ri 
mowyobilobisagan, romelSic ga dis 
eleq tronebis viwro kona e. w. eleq
tronuli zondi, romelic agznebuli 
rentgenis gamosxivebas Slis speqtrad, 
blokdeteqtorisa gan kompiuteriT mi
Re buli infor maciis dasamuSaveblad. 
r. m. liTiumidan uranamde elementebis 
Semcvelobis gansazRvris saSua lebas 
iZleva 0,010,1 mkm zomis uban ze 110 % 
fardobiTi cdomilebiT.

rentgenuli mikroskopi
obieqtebis mikroskopuli agebulebis ga mo

sak vlevi mowyobiloba moqmedebs rentgenis ga mos
xivebis daxmarebiT.

gavrcelebulia proeqciuli wertilo vani r. m., 
romlebSic obieqti (liTonis ni muSi, Wrili da 
sxv.) ganlagebulia rentgenis gamosxivebis wyaros 
axlos (mikrofokusuri rentgenis milaki). rentge
nis sxivebis gaSli li kona gaWvirvavs nimuSs da 
misgan daSore bul fotofirze ayalibebs obieqtis 
gadide bul gamosaxulebas.

nax.:  rentgenuli mikroskopi

reologia
meqanikis ganyofileba, Seiswavlis nivTierebis, liTonebis Seuqcevad 

narCen deformaciebs da blanti plastikuri sxvadasxva masalis denado
bas, agreTve, relaqsaciis procesebs. r. mWidro kavSirSia drekadobis, 
plastikurobisa da cocvadobis TeoriebTan. r. mniSvnelovan nawils war
moadgens gruntebis meqanikis sakiTxebi, romelic Seiswavlis maT daZabul
deformirebul mdgomareobas.

reotani
spilenZis, nikelis, TuTiis, manganumis da rkinis Senadnobi, gamoirCe

va maRali eleqtrowinaRobiT, iyeneben reostatebis dasamzadeblad.

reperi 
miwis zedapirze, cnobili, absoluturi simaRlis sawyisi wertili, naWdevi.

replika
laTinuri warmoSobis sityva, niSnavs gameorebas. r. _ gamosakvlevi 

nimuSis an nakeTobis anabeWdi an tvifari (naZerwi) Txeli firis an afskis 
saxiT. r. SeiZleba iyos laqis, grafitis an sxva fxvnilovani nivTierebi
sagan damzadebuli. Txeli firi, afski, romelic eleqtronul mikroskopSi 
sakvlevad obieqtis nacvlad gamoiyeneba.

rentgenuli
mikronalizatori JEOL JXA-8230
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repoligonizacia
mravaljeradi poligonizacia, romelic Sedgeba mcirenaxSirbadiani 

sazRvrebis gaqrobasa da axlad maTi formirebisagan, amasTan submarcv
lebis saSualo zomebi ucvleli rCeba. viTardeba cocvadobis procesSi 
(ix. poligonizacia).

repulpacia
adre Sededebuli pulpis an kekis ganzavebagaxsna wyalSi misi trans

portirebis gaadvilebis mizniT da Semdgomi teqnologiuri operaciebis 
uzrunvelsayofad (ix. pulpi).

reJimi
teqnologiuri procesis realizaciis parametrebis erToblioba da 

urTierTkavSiri (xangrZlivoba, temperatura, wneva da sxv.).
magaliTad, Rumlis Tburi (temperaturuli) r., wnexis hidravlikuri 

r., liTonebis Termuli damuSavebis r., moWimvebis r. saglin dganze da sxv.

resiveri
laTinuri warmoSobis sityva, niSnavs mimRebs, damtevs. r. _ orTqlis 

an airis mimRebi, damtevi WurWeli, romlis ZiriTadi daniSnulebaa wnevis 
cva lebadobis gaTanabrebamineleba, gamowveuli pulsirebuli miwodebiT da 
wyvetili reJimiT. kompresorTan kompleqsSi resiveris daniSnulebaa airis 
gaciveba da tenis, zeTis wveTebis mocileba. orTqlis manqanebSi r. warmoad
gens maRali da dabali wnevis cilindrebis SemaerTebel Tbosaizolacio mils.

resulfuracia
wididan liTonSi gogirdis gadasvla. r. movlenis gamomwvevi ZiriTad 

mizezTagan unda aRiniSnos abazanaSi gogirdis maRali Semcveloba, widis 
arasakmarisi fuZianoba da procesis temperaturis Semcireba. r. yvelaze 
metad mJRavndeba foladSi gogirdis gansakuTrebulad mcire (0,0020,004 %) 
koncentraciis dros.

retorta
1. laTinuri warmoSobis sityva, niSnavs ukan gadaxrils. cecxlgamZle 

masalisgan damza debuli hermetuli WurWeli, ro melic garedan cxelde
ba wvis produqtebiT. gamoiyeneba aRdgenisa da aorTqlebis teqnologi

uri procesebisaTvis, aseve TuTi is da 
sxva feradi liTonebis misaRebad e. w. 
retortul RumelSi;

2. laboratoruli cecxlmedegi 
WurWeli moxrili grZeli yeliT. ga
moiyeneba maRaltemperaturuli reaq
ciebis gansaxorcieleblad, gamoxdi
sa da sxva operaciisaTvis.

retorta magniumis misaReb RumelSi
1. retorta; 2. saxuravi; 3. vakuumuri 
sistemis milyeli.

minis
laboratoriuli
retorta
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refosforacia
foladis warmoebis dros adre daJanguli fosforis gadasvla wi

didan Txevad liTonSi. gamowveulia dnobis procesSi an Camosxmis dros 
widaSi kiris Semcvelobis, misi fuZianobis SemcirebiT, romelic daixarja 
nadnobSi arsebuli misarTi ganmJangveli elementebis Jangvaze, widis fu
Zianobis SemcirebiT Si-is oqsidebis da Camosxmis periodSi cicxvis amona
gis (kaJmiwis) widaSi gaxsnis Sedegad.

r. SeiZleba gamoiwvios gamousworebeli wundebuli produqciis 
gamoSveba zodebis an naglinis saxiT. amis Tavidan asacileblad saWiroa 
widis aqtiurobis Semcireba misi fuZianobis siblantis gadidebiT, rac 
xorcieldeba liTonis gamoSvebis dros mis nakadze axlad gamomwvari do
lomitis an kiris (0,40,5 %) danamatiT.

refraqtaloi
laTinuri warmoSobis Sedgenili sityva, niSnavs Zneldnobad Senad

nobs. r. mxurvalmtkice uxvad legirebuli deformirebadi Senadnobebi 
nikelis fuZeze qimiuri SedgenilobiT.

nikeli _ 2037 %; kobalti _ 2030 %; rkina _ 1418 %; qromi _ 1820 %;
molibdenis, volframis, titanis, aluminisa da naxSirbadis damatebe

biT r. gamoiyeneba airis turbinebisa da reaqtiuli Zravebis muSa niCbebisa 
da sxva detalebis dasamzadeblad.

reqtifikacia
laTinuri warmoSobis sityva, niSnavs gasworebas, gamosworebas. Txe

vadi narevebis komponentebad an fraqciebad dayofis meTodi, dafuZnebuli 
am narevebis sxvadasxvanair ganawilebaze orTqlis da siTxis nakadebi moZ
raobs urTierTsawinaaRmdego mimarTulebiT da mravaljeradi kontaqtire
biT. orTqli siTxesTan moqmedebisas mdidrdeba dabalmduRare komponen
tiT, xolo siTxe _ maRalmduRare komponentebiT. r. iyeneben svetebian 
aparaturebSi. nivTierebebis narevis orTqli, gamdidrebuli dabalmduRare 
komponentebiT kondensirdeba svetis zemo nawilSi, romelic aRWurvilia 
specialuri konstruqciis siTbogacvlis aparatiT, e. w. deflegmatoriT 
da iyofa or nawilad: sakuTriv reqtifikatad (distilatad) miznobriv 
produqtad, romelic gamoaqvT svetidan da flegmad, romelsac abruneben 
svetSi siTxis orTqlebisadmi ukunakadis Sesaqmnelad. uwyveti reJimis 
dros sawyisi narevi moewodeba svetis Sua nawils. flegmas miawvdian sve
tis zemo nawils, xolo reqtifikats iRebs deflegmatori.

r. atareben atmosferuli, zeatmosferuli da vakuumuri wnevis piro
bebSi, r. farTod iyeneben ferad metalurgiaSi.

recirkulacia sakvamle airebis
orTqlis qvabis sacecxlurSi wvis produqtebis nawilis dabruneba, 

rac gamoiyeneba gadaxurebuli orTqlis temperaturis regulirebisa da 
gaxurebis zedapiris dawidianebis Tavidan acilebisa da wvis produqtebis 
SedgenilobaSi azotis oqsidebis Sesamcireblad (e. i. wvis produqtebis 
toqsikurobis sawinaaRmdegod).

rvili
1. raime danadgaris, maT Soris metalurgiuli mowyobilobis swori 

grZeli Zeli;
2. saqsovi manqanis detali mrgvali xis naWeri, romelzec Zafi ixveva.
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rigi

r. axlo
komponentebis atomebis arasruli statikuri ganawileba mowesrige

buli myari xsnarebis kristaluri gisosis kvanZebSi, e. i. atomis upiratesi 
garemocva sxva komponentis atomebiT. r. a. warmoiqmneba, rodesac araerT
gvarovan atomebs Soris mizidulobis Zalebi metia, vidre erTgvarovanebSi;

r. simetriis RerZis
ricxvi, romelic uCvenebs, kristaluri gisosis kristalebi da kvanZebi 

ramdenjer SeTavsdebian simetriis RerZis garSemo mTeli 360 °CiT mobrunebisas;
r. Sori
myar sxeulebsa da siTxeebSi atomebis an molekulebis kanonzomieri 

ganlageba usasrulod did manZilze makroskopuli sxeulis mTel zRvreb
Si. r. S. damaxasiaTebelia swori kristaluri sxeulebisaTvis, liTonebisa 
da SenadnobebisaTvis, aseve SeimCneva Txevad kristalebSi.

rigiTi foladi
Cveulebrivi xarisxis naxSirbadovani foladi. r. f. amzadeben samSene

blo konstruqciebs, dabali wnevis milgayvanilobebs, arasapasuxismgeblo 
detalebs (saxuravis Tunuqs, lursmans da sxv.). farTod iyeneben mduRara 
da naxevrad mSvid foladebs.

rilingdgani
manqana (rilingdgani) _ ix. Semoglinvis dgani.

rioliti
mJava efuziuri mTis qani, granitis analogi, mdidari kaJmiwovani bam

bisminovani masiT, kvarcis, mindvris Spatebisa da biotitis minarevebiT. 
r. simkvrive 2600 kg/m3, simtkice kumSvaze 60200 mpais tolia; gamoiyeneba 
mJavagamZle betonebSi, Semavseblad; zog SemTxvevaSi iyeneben calobiTi mo
sapirkeTebeli masalis dasamzadeblad.

riformeri
reaqtori, romelSic xdeba bunebrivi naxSirwyalbadebis gadamuSaveba 

reformerul (konversirebul) airSi. Kkonversiis procesSi xdeba meTanis 
da maRal naxSirwyalbadebis arasruli Jangva H2 da CO-is warmoqmniT. 

riformingi
airis miReba H2 da CO-s maRali SemcvelobiT bunebrivi airis da 

Txevadi sawvavis naxSirwyalbadebis konversiiT sxvadasxva damJangaviT 
(CO2, H2O, O2, haeri da misi narevebi). metalurgiaSi upiratesad gamoiyeneba 
Rrublovani rkinis da rkinis fxvnilis misaRebad. meTanis konversia CO2 da 
H2OTan energotevadi procesia, xorcieldeba t>870 °C-ze Niis kataliza
torTan erTad rekuperatorebisa da regeneratorebis tipis riformerebSi. 
misi naklia damJangavebis maRali Semcveloba (1016 %) da airSi Wvartlis 
arseboba. amitom, Txevadi sawvavis (mazuTi) gadamuSavebisas gamoiyeneba 
misi maRaltemperaturuli arakatalizebuli Jangva orTqlJangbaduri na
reviT. procesis temperaturaa 1450-1550 °C.

ricxvi 
raodenobisa da, zog SemTxvevaSi, sxeulTa Tvisebebis gamomxatveli 

cneba, romlis daxmarebiT gamoiTvlian, angariSoben da adgenen sxeulTa, 
masalaTa _ fizikur, meqanikur Tvisebebs.
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r. biosi (Bi) kriteriumi
myari sxeulebis gaxurebis drois gaangariSebaSi mniSvnelovan rols 

asrulebs b. k., romelic nakeTis Siga da gare siTbur winaRobaTa fardo
bas warmoadgens da mas ganzomileba ar gaaCnia: Bi=RSig./Rgar. b. k. mniSvneloba 
gansazRvravs nakeTis Tburi masiurobis sidides. Mmag., nakeTis didi sisqis 
SemTxvevaSi misi Tburi winaRoba da warmoqmnili temperaturuli gradi
enti didia, am dros b. k. maRalia da gadamwyveti mniSvneloba eniWeba Siga 
Tbogadacemas anu Tbogamtarobas. Bb. k. mixedviT xdeba sxeulebis dayofa 
Txel (roca Bi < 0,25) da masiuri (roca Bi > 0,5) nakeTobaze. Tu Bi = 0,250,5 
zRvrebSia, maSin is miekuTvneba gardamavali masalis nakeTs da misi gax
urebis dros angariSi iwarmoeba rogorc masiuri. ricxobrivad b. k. tolia 
Bi = α·S/λ, sadac α – Tbogadacemis koeficientia; S – sxeulis sisqe; λ – Tbo
gadacemis koeficientia;

r. brinelisa
liTonebis, Senadnobebis, foladebisa da sxva masalebis sisalis 

ganmsazRvreli sidide, romelic gviCvenebs garkveuli Zalis, datvirTvis 
fardobas farTobis erTeulTan. b. r. ganisazRvreba gamosacdel sxeulSi 
sali burTulis Cawnexis Sedegad warmoqmnili anabeWdis zomebis (diame
tris) sididiT. rac ufro naklebia anabeWdis diametri, e. i. misi farTobi, 
miT ufro metia gamosacdeli sxeulis brinelebSi gamosaxuli sisale;

r. brunvaTa
eleqtroZravebis, xelsawyoebis wriuli siCqaris ganmsazRvreli si

dide, romelic ganisazRvreba b. r. raodenobis fardobiT drois erTeul
Tan. am sididis ganzomilebebia: [br./sT], [br./wT], [br./wm];

r. eilerisa (Eu)
msgavsebis kriteriumi, romelic axasiaTebs inerciis Zalebsa da wnev

is Zalebs Soris Tanafardobas siTxeebsa da airebSi. ricxobrivad tolia 
wnevis fardobisa simkvrivesTan gamravlebuls nakadis siCqaris kvadratze;

r. nuseltis (Nu)
uzomo parametri, axasiaTebs konveqciuri siTbogacvlis intensiurobas 

sxeulis zedapirsa da airis (siTxis) nakads Soris: Nu = α S/λ, sadac α=Q /(∆T·S) 
siTbogacvlis koeficientia; Q – sxeulis zedapiris mier drois erTeulSi 
gacemuli (an miRebuli) siTbos raodenobaa; S – zedapiris farTobia; L – sxe
ulis saxasiaTo zomaa; λ _ airis (siTxis) siTbogamtarobis koeficientia.

r. pekles (Pe)
msgavsebis kriteriumi, axasiaTebs airebSi an siTxeebSi konveqciiT 

siTbogadacemasa da molekulur siTbogamtarobas Soris fardobas; ricxo
brivad tolia reinoldsisa da prantlis ricxvebis warmoebulis;

r. prandtlisa
msgavsebis kriteriumi, romlic axasiaTebs meqanikuri impulsis mole

kuluri procesisa da siTbogamtarobis xarjze siTbogadatanis intensi
urobas Soris Tanafardobas siTxeebsa da airebSi; r. p. ricxobrivad udris 
siblantis kinematikuri koeficientis fardobas airis an siTxis temper
aturagamtarobis koeficientTan;

r. reinoldsisa (Re)
msgavsebis kriteriumi, axasiaTebs blanti airebisa da siTxeebis de

nadobis inerciisa da Sinagani xaxunis Zalebs Soris fardobas. ricxo
brivad tolia nakadis siCqarisa da misi maxasiaTebeli zomis (diametris) 
namravlis fardobisa kinematikuri siblantis koeficientTan;
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r. sakoordinacio
kristaluri gisosis simWidroves misi sakoordinacio ricxvi gansaz

Rvravs. erTi raime atomidan tol umokles manZilze daSorebuli atom
ebis raodenoba warmoadgens sakoordinacio ricxvs. sivrciT dacentrebul 
kubSi sakoordinacio ricxvi udris 8s, waxnagdacentrebul kubsa da heq
sogonalur prizmaSi s. r. TiToeulSi udris 12s;

r. faradeis (F)
erTerTi fundamenturi mudmivi, romelic tolia avogados mudmivis NA 

warmoebulis elementarul eleqtrul muxtze e: F = NAe = 96486,70 ± 0,054 kl/mols;

r. frudis (Fr)
msgavsebis kriteriumi, axasiaTebs siTxis da airis moZraobis dros 

inerciis Zalebis fardobas simZimis ZalasTan; ricxob rivad tolia siCqa
ris kvadratis fardobisa simZimis Zalis aCqarebasTan gamravlebuls naka
dis saxasiaTo zomaze [Fr = V2/(ql)];

r. furiesi (Fo)
msgavsebis kriteriumi, romelic axasiaTebs sxeuls gareTa siTburi 

pirobebis cvalebadobis siCqaris Sefardebas maT mier gamowveuli sx
eulSigniTa temperaturuli velis siCqareze; ricxobrivad tolia temper
aturagamtarobis droze namravlis fardobisa gasaxurebeli sxeulis sisq
is kvadratTan Fo= α ·τ/S2;

r. Smidtis (Sh)
msgavsebis kriteriumi, xasiaTdeba meqanikuri impulsis molekuluri 

gadatanis intensiurobasa da siTxeebSi, airebSi difuziis intensiurobas 
Soris fardobiT; ricxobrivad tolia kinematikuri siblantis koeficien
tis fardobisa difuziis koeficientTan (Sh = V/D).

rkali (eleqtruli)
eleqtroganmuxtvis erTerTi saxeoba, romelic warmoadgens mkveTrad 

manaTobel plazmur zonars. eleqtrodebis horizontaluri ganlagebisas is 
zon dis ganmuxtvis Sedegad gaxurebuli airebis aRmava
li nakadis warmoSobis Sedegad iRebs rkalis for mas. 
r. eleqtruli SeiZleba warmoiqmnas nebismieri airis 
SemTxvevaSi atmosferuli da ufro maRali wne vis piro
bebSi. ramdenime amperis denis Zalisa da at mos feruli 
wnevis pirobebSi eleqtrorkalis zona ris temperaturaa 
5000 °C, xolo denis Zalisa da wne vis SedarebiT maRali 
mniSvnelobisas _ 12000 °Cmde. zonaris Zlieri airis na
kadiT gaqrevis pirobebSi misi temperatura 50000 °Cmde 
aRwevs. denis Zalis gazrda amcirebs eleqtrodebs So
ris Zabvas.

eleqtrorkali gamoiyeneba metalurgiul teqno
logiaSi Zneldnobadi da sufTa saxiT liTonebisa da 
maTi Senadnobebis misaRebad (ix. rkaluri Rumeli) da 
gansakuTrebiT farTo masStabiT _ SeduRebis teqno

logiaSi (ix. 
SeduReba).

rkaluri ganmuxtva
1. kaTodi; 2. anodi; 3. kaToduri laqa;  4. anoduri 
laqa; 5. rkalis sveti _ rkalis plazma; 6. ali.
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r. kontaqtisa
glinis wrewiris nawili, romliTac SexebaSia gasaglin liTonTan 

deformaciis keraSi glinvis dadgenili procesis dros;

r. plazmuri
warmoadgens gasaxurebel an gamosadnob sxeuls (anodi) da ele

qtrorkaluri plazmatronis kaTods Soris stabilizebul rkalur gan
muxtvas. p .r. stabilizdeba airis nakadiT, romelic uberavs rkalis svets, 
wyalgamacivebeli kedlebiT da el. magnituri velis zemoqmedebiT. r. p. 
gamoiyeneba sxvadasxva masalis dnobis, zedapiris galRobis, daduRebis, 
Wrisa da SeduRebisaTvis;

r. watacebisa
igivea, rac r. kontaqtis Setacebis momenti.

rkalis anTebis Zabva
saSemduReblo rkalis Zabva misi warmoqmnis momentSi.

rkalis gawyveta
saSemduReblo rkalis wvis gauTvaliswinebeli Sewyveta.

rkalis voltamperuli statikuri maxasiaTebeli
SeduRebis wredSi rkalis Zabvis damokidebuleba denisagan.

rkaliT nakeTobis gaxurebis margi qmedebis koeficienti
rkaliT nakeTobis gaxurebis margi qmedebis koeficienti ganisazRvre

ba cdebis gziT da damokidebulia SeduRebis xerxze, eleqtrodis masala
ze, dafarvis an flusis Sedgenilobasa da rig sxva faqtorze.

rkalis sveti
eleqtruli rkalis Semadgeneli nawili, romelic ganTavsebulia ka

Todur da anodur zonebs Soris; Sedgeba gavarvarebuli da ionizebuli 
nawilakebisagan.

rkalis Zabva
Zabvis vardna saSemduReblo wredis ubanze _ eleqtrodsa da nakeTo

bas Soris.

rkalis xetiali
nakeTobis zedapirze saSemduReblo rkalis mouwesrigebeli gadaadgi

leba, rac gamowveulia masze arsebuli mtvris gaWuWyianebis, haeris nakadi
sa da magnituri velis zemoqmedebiT.

rkaluri ganmuxtva
airebSi damoukidebeli eleqtruli ganmuxtvis erTerTi saxeoba. SeiZ

leba warmoiqmnas rkaluri monakveTis garRveviT drois mcire monakveTSi 
eleqtrodebs Soris Zabvis mkveTri gazrdiT.

rkaluri procesi
specialurad daWerili eleqtruli rkalis denis energiis Tbur ener

giad gardaqmna, romelic koncentrirdeba rkalis wvis adgilebSi. rkalu
ri procesi gamoiyeneba saSemduReblo, metalurgiul da sxva warmoebebSi 
liTonis gasacxeleblad da gasadnobad.



101

rkaluri saSemduReblo pistoleti (dambaCa)

pistoletis formis mqone saSemduReblo naxevrad avtomatebis gan
sakuTrebuli saxeoba, gankuTvnilia specialuri samuSaoebis Sesasrule
blad, romlis drosac eleqtrodi Cveulebriv gadaadgildeba mxolod 
Tavisi RerZis mimarTulebiT. rkaluri saSemduReblo pistoletebis maga
liTad SeiZleba gamodges sarWebis rkaluri miduRebisaTvis gamoyenebuli 
pistoletebi.

rkaluri SeduRebis Tavi

mowyobiloba, romelic axorcielebs rkalis anTebas, eleqtrodebis 
miwodebas rkalis wvis mdgradobis SesanarCuneblad, uzrunvelyofs Sedu
Rebis reJimis uwyvetobas da icavs mas gare xelisSemSleli yoveli SemTx
veviTi faqtorisagan.

rkaluri Sualedi

airis moculoba eleqtrodebs Soris, romelSic rkaluri ganmuxtva 
mimdinareobs.

rkaluri rCilva

eleqtruli rkalis siTboTi nakeTobis gaxurebiT rCilva. rkaluri 
rCilvisaTvis gamoiyeneba iribi moqmedebis rkali, romelic iwvis naxSiris 
(grafitis) eleqtrodebs Soris.

rkalSi liTonis gadatana

rkalis wvis procesSi eleqtrodis bolodan Txevadi liToni gada
dis SeduRebis abazanaSi meaTasedi milimetridan ramdenime milimetramde 
diametris calkeuli wveTebis saxiT. erT wamSi SesaZlebelia maT zomebze 
damokidebulebiT 12dan 150 da meti wveTi iqnes gadatanili. 

rkina (Fe)
r. farTod jer kidev uZvelesi civilizacia iyenebda. maRali sisuf

Tavis rkina brWyviala, vercxlismagvari, rbili liTonia. gamoyenebis 
TvalsazrisiT liTonebs Soris r. yvelaze mniSvnelovani elementia. aTas
wleulebis manZilze dRemde saxalxo meurneobis nebismieri dargi rkina
naxSirbadis Senadnobebis _ sxvadasxva markis foladisa da Tujis nake
Tobebis gareSe warmoudgenelia. r. tenian haerze iJangeba da ganzavebul 
mJavebSi kargad ixsneba. r. atomuri nomeria 26, atomuri masa _ 55,847. anglo
saqsur enebze r. iron, xolo laTinur enaze _ ferrum-is saxeliTaa cnobili. 

birTvuli izomerebis CaTvliT r. izotopebis ricxvia 16, izotopuri 
masebis diapazoni _ 49→63.

r. biologiuri roli mniSvnelovania. misi Semcvelobaa: 
adamianis organizmSi: kunTovan qsovilSi 1,6·102 %, Zvlovan qsovilSi 

_ 0,03÷3,8·102 %, sisxlSi _ 447 mg/l.
yoveldRiurad sakvebTan erTad adamiani iRebs 640 mg. rkinas. momwam

vleli dozaa 200mg, letaluri (sasikvdilo) doza _ 735 g., saSualo wonis 
(70kg) adamianis organizmi Seicavs _ 4,2 mg. rkinas. zRvis wyalSi r. Semcv
elobaa: atlantis okeanis zedapirul fenebSi _ 1·10-8 %, siRrmul fenebSi 
_ 4·10-8 %, wynari okeanis zedapirul fenebSi _ 0,1·10-8 %, siRrmul fenebSi 
_ 1·10-8 %.
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rkinis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

52Fe 51,948114 0 8,28 sT niSnuli

54Fe 53,939612 5,82 stabiluria

55Fe 54,938296 0 2,7 weli niSnuli medicinaSi

56Fe 55,934939 91,18 stabiluria

57Fe 56,955396 2,1 stabiluria bmr

58Fe 57,933277 0,28 stabiluria

59Fe 58,934877 0 44,51 dRe niSnuli medicinaSi

60Fe 59,934080 0 ~ 105 weli

r. misi oTxi izotopis 54, 56, 57, 58 narevia. cnobilia rkinis eqvsi ra
dioaqtiuri izotopi, romelTagan mniSvnelovan rols asrulebs 55Fe, 59Fe da 
60Fe. sami sxva izotopis masuri ricxvebia 52, 53 da 61. 

r. izotopebi 55Fe da 59Fe (n, γ) reaqciebis mixedviT warmoiqmneba, maTi 
kuTri aqtiuroba ramdenime miligramidan SeiZleba amaRldes mikrokiu
ramde. rkinis ferocianidebze, ferocensa da ftalocianidur komp leqsebze 
scilardCalmersis efeqtis daxmarebiT es izotopebi SeiZleba miRebul 
iqnes 55Mn (p, n) da 59Co (n, p) reaqciebis mixedviT. 55Fe-is izotopma, misi nax
evrad daSlis didi periodis da Zlier mcire (susti) SeRwevadi gamosx
ivebis gamo indikatoris saxiT biologiaSi mniSvnelovani gamoye neba pova; 
magram 59Fe-izotopma, romlis gamosxiveba gacilebiT martivad izomeba, is 
sxva mravali sferodan gamoaZeva.

rkinis radiaqtiuli izotopebis miRebagamoyeneba
r. radioaqtiur izotopebs gamoiyeneben mravali saxeobis samecniero 

samuSaoebSi, rogoricaa: avtodifuzia, migracia, cveTamedegoba, korozia da 
sxv.; martenis Rumelsa da konveterebSi _ reaqciebis kinematikuri gamokv
levis procesSi, biologiasa da medicinaSi _ nivTierebaTaA cvlis Seswav
lisas, sisxlis ukmarisobis, misi daavadebisa da gadasxmebisas, niSnuli 
sisxlis wiTeli burTulebis Seswavlisas da sxv. 53Fe zRvruli dasaSvebi 
dozaa 4·10-3 mkkiuri/ml wyalSi, 6·10-7 mkkiuri/sm3 haerSi, xolo adamianisTvis 
_ 1000 mkkiuri. izotop 57Feze mesbaueris efeqti rkinis Semcveli mravali 
nivTierebis qimiuri agebulebis Seswavlis saSualebas iZleva.

r. rogorc perioduli sistemis VIII jgufis elementi, kobaltTan da 
nikelTan triadas qmnis. r. gardamaval elementebs miekuTvneba da Semdegi 
eleqtronuli struqturiT xasiaTdeba: 1s2 2s2 2p6 3s2 3p6 3d10 4s2.

misi valentobaa: II, III, VI da, albaT, Zlier aramdgradi _ IV. pirvel 
ors Seesabameba FeO, Fe2O3 da Fe3O4 Jangeulebi. bunebrivi Jangeulebi Zli eri 
feromagnituri TvisebebiT gamoirCeva. r. orvalentiani SenaerTebi gamoirCe
va aRdgeniTi TvisebebiT da Riamwvaned aris Seferili. am savalento mdgo
mareobaSi r. Tavisi TvisebebiT magniumis msgavsia. Fe+2 ionebi mJavea, gare
moSi maionizebeli gamosxivebis zemoqmedebiT iJangeban.  γ gamosxivebis Sem
TxvevaSi 60Cois radiolizuri gamosavali STanTqmuli energiis 100 evze 15,6 
daJangul ions Seadgens. Fe2+ ionis radiusi tolia 0,78Ǻ. Fe/Fe2+eleqtrodis 
standartuli potencialia _ 0,440 v. xolo Fe2+/Fe3+ eleqtrodisa _ 0,77 v.
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rkinis mdgradi samvalentiani SenaerTebi
r. samvalentian SenaerTebSi yvelaze mdgradia. xenjis ZiriTadi 

nawili rkinis hidroJangia.
Fe3O4is warmoebuli nivTierebebi feritebia, romlebSic rkinis erTi 

atomi SeiZleba Canacvldes Mn, Ni, Zn da sxva atomebiT. Tavisi struqtu
ris mixedviT isini feromagnitebia, cudad atareben eleqtrodens da kar
gi teqnologiuri TvisebebiT xasiaTdeba. samvalentiani rkina marilmJava 
xsnarebTan ganicdis eqstragirebas dieTiluri eTeriT, agreTve rTuli 
eTerebiTa da kationebiT. r. uxsnadi SenaerTebia hidroJangi, sulfidebi 
da fosfatebi.

r. orvalentiani da, umetes SemTxvevaSi, samvalentiani ionebic sust 
mJavebTan, amiakTan, eTerebTan da fenolTan mraval kompleqss warmoqmnis. 
zogierTi maTgani: rodanidi, fero da ferocianidebi, introzoferiacia
nidebi da sxv. araorganul analizSi gamoiyeneba. Zlieri damJangavebis 
garemoSi r. feritebi (FeO4

2-) eqvsvalentian mdgomareobaSi gadadis. 
r. organuli SenaerTebidan yvelaze mniSvnelovani ferocenis Senaer

Tia, romelSic ori aromatuli rgoli liTonTan n eleqtronebiTaa daka
vSirebuli.

rkinis alotropiuli formebi da misi gamoyeneba
r. aqvs ori alotropiuli forma α_ rkina, romelic kuburmoculoba

dacentrebul sistemaSi kristaldeba da 786 °C-is qvemoT feromagnituria, 
xolo ufro maRali temperaturis pirobebSi _ paramagnituri TvisebebiT γ 
rkinaa. is kuburwaxnagdacentrebul sistemaSi 911 °Cdan 1400 °Cmde temper
aturul intervalSi kristaldeba. r. dnobis temperaturaa 1539 °C, xolo 
duRilis _ 3000 °C. misi simkvrivea 7874 kg/m3, Tbogamtaroba _ 80,2 vat/m.K 
300 K temperaturaze.

r. (α- rkinis) atomis radiusia 1,24Ǻ.
r. advilad ixsneba TiTqmis yvela ganzavebul mJavaSi, xolo koncen

trirebuli mJavebis garemoSi pasiuri xdeba. is, praqtikulad, yvela el
ementTan urTierTqmedebs. r. rogorc liTons, karbonatze (sideritis) an 
zeJangze (hematitis) naxSirJangis zemoqmedebiT Tujisgan iReben. aseve Tu
jisagan iReben foladebs standartiT gaTvaliswinebuli mina revebis Sem
cirebiT. qimiurad sufTa rkina miiReba pentakarbonilis Termuli daSliT 
an orvalentiani rkinis marilebis eleqtroliziT.

r. praqtikulad mTis qanebis umetesobis SedgenilobaSi Sedis da 
sabados mineralebSi 100ze meti elementia. misi Semcveloba dedamiwis qer
qSi 4,2 %ia, xolo rkinis meteoritebSi _ 90,8 %.

r. ZiriTadi madnebia hematiti [Fe2O3], magnetiti [Fe3O4] da sideriti 
[FeCO3]. msoflio warmoebam (foladis saxiT) 2009 wels Seadgina 1,5 miliar
di tona.

Znelia gadaWarbebiT Sefasdes r. roli kacobriobisa da civiliza
ciis samsaxurSi. mtkicebas ar saWiroebs is, rom rkina Cvens planetaze 
mniSvnelovan rols asrulebs TviT sicocxlis arsebobaSi.

enciklopediur gamocemebs ZirZveli istoria aqvT da liTonebTan, maT ter
minebTan istoriuli monacemebis, xalxis SeTxzuli legendebis codnas saWiro
ebs. amitom enciklopediis saredaqcio kolegia mkiTxvels sTavazobs am masalebs*.

* rkinis Sesaxeb istoriuli masalebi ixileT enciklopediis bolos, gv. 498.
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rkinabetoni
qvis namsxvrevi RorRisgan, qviSisagan, cementisagan mozelili beto

nis da foladis armaturis erToblioba, romelic gamoiyeneba da muSaobs 
erTian konstruqciul monoliTur elementad. betonis da foladis arma
turis erToblivi, erT elementSi gamoyeneba ganpirobebulia maT Soris 
SeWidulobis maRali mniSvnelobiT da TiTqmis erTnairi xazobrivi ga
farToebis koeficientiT. r. konstruqciebSi betoni Cveulebriv ganicdis 
SekumSvis Zabvebs, xolo armatura _ gaWimvis.

r. gamoirCeva simtkiciT, xangamZleobiT da martivi teqnologiuro
biT, ramac ganapiroba misi farTo gavrceleba samrewvelo, samoqalaqo da 
hidroenergetikul mSeneblobaSi.

samSeneblo kompoziciuri masala, Sedgeba betonisa da foladis arma
turisgan.

rkinagogirdovani _ ixileT sulfidebi.

rkinagrafiti
forovani, liTonkeramikuli masala, romelic Sedgeba 9598 % Fe da 

25 % grafitisagan.

rkinadariSxanovani
e. w. auripigmenti, rkinis da dariSxanis Semcveli minerali As2S3. for

muliT. d. erTerTi ZiriTadi madani gvxvdeba agreTve, FeAsS-is saxiT.

rkinakaveuli
foladisa da Tujisagan damzadebuli farTo moxmarebis liTonnake

TobaTa saerTo saxelwodeba.

rkinakoqsi
naxSiris kazmis dakoqsviT, rkinis madnis, madnuri koncentratis da 

sakerZe mtveris damatebiT miRebuli produqti. Ggamoiyeneba brZmedul da 
feroSenadnobTa warmoebaSi.

rkinasTan dakavSirebuli mravali cneba 
rkinasTan dakavSirebulia mravali cneba, romlebic axasiaTebs mis 

warmoSobas, Tvisebebs da sxva niSnebs: maTgan gavrcelebulia: 

r. gunda
pudlingis procesiT miRebuli r. (ix. pudlinglis p.);

r. dafuWvili
rkinis madnebidan airovani an myari aRmdgenlebis gamoyenebiT miRe

buli myari, forovani produqti;

r. daxalasebuli
rafinirebuli gunda r.;

r. eleqtrolizuri
eleqtrolizuri rafinirebis gziT miRebuli r; gamoirCeva maRali 

sisufTaviT;

r. eleqtroteqnikuri
eleqtroteqnikaSi gamoyenebuli r., romelSic naxSrbadis Semcveloba 

Seadgens 0,01 %ze naklebs; gamoirCeva maRali magnituri, teqnologiuri 
TvisebebiT;
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r. TviTnabadi
bunebaSi, mineralebis saxiT arsebuli r., Sereuli nikelTan;

r. Txelfurcvlovani
saxuravis da sxva daniSnulebis foladis Tunuqi, furceli 2 mmmde sisqiT;

r. karboniluri
rkinis pentakarbonilis daSlis Sedegad miRebuli r. fxvnili, gamor

Ceuli maRali sisufTaviT;

r. meteor(it)uli
meteor(it)uli warmoSobis r. gamoirCeva maRali sisufTaviT;

r. mrgvali
sxvadasxva zomisa da daniSnulebis wriuli Wrilis mqone foladi 

namzadi;

r. pirdapiri aRdgenis
igivea, rac dafuWvili r.;

r. saqvabe
orTqlis qvabebis rezervuarisa da milgayvanilobisTvis saWiro fo

ladebis saerTo saxelwodeba;

r. sxmuli
samsxmelo warmoebaSi gavrcelebuli foladis saxesxva obaTa 

(markebis) saxelwodeba;

r. xalasi
minarevebisgan sufTa r. magaliTad, eleqtrolizuri r.

rkinaqva
rkinis Semcveli mineralebis saerTo saxelwodeba, romlebic warmo

qmnis rkinamadneulebis sabadoebs. gavrcelebulia:

r. magnituri
rkinis madani, romelSic ZiriTad minerals magnetiti (Fe3O4) warmoadgens;

r. mura
rkinis madani, romelSic ZiriTad minerals warmoadgens r. hidrooq

sidebi 2Fe2O3 ·3H2O;
r. titanis
rkinis madani, romelSic ZiriTadi mineralia ilmeniti (ix. ilmeniti);

r. wiTeli
rkinis madani, romelSic ZiriTad minerals warmoadgens hematiti 

(Fe2O3) rkinis kriala.

rkinigza 
P43dan P75mde, markis reslebiT (ricxvi miuTiTebs 1 metri relsis 

masas kilogramebSi) raionebs, qalaqebs, qveynebs Soris, metalurgiul da 
sxva msxvil sawarmos teritoriebze dagebuli rkinis relsebis magistral
uri satransporto arteriebi. agreTve viwroliandagiani _ lokaluri dan
iSnulebis (karierebis, Sigasaqarxno da sxv.) mciregabaritiani urikebisa 
da vagonebis _ vagonetebis gza. uralis zogierT qarxanaSi dResac moq
medebs demidovisdroindeli aseTi viwro liandagiani gzebi. magaliTad, 
qvemo da zemo saldis da sxva qarxnebSi. rusTavis metalurgiul qarxanaSi 
dagebuli rkinigzis saerTo sigrZe 350 kmze metia.
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rkinis alferi 
rkinasa da aluminTan magniturrbili Senadnobi (7,58,5 an 11,813,8 % Al). 

axasiaTebs magnitostriqciuli Tvisebebi.

rkinis daJangvisgan damcavi inhibitorebi 
laTinuri sityva, niSnavs vaCereb, viWer _ qimiur reaqciebSi dama

muxruWebeli nivTierebebi. i. farTod gamoiyeneba makroprocesebis Ses
aneleblad, sakvebi produqtebis daJangvis da polimerizaciis SekavebiT. 
asimilirebis procesis xelSewyobiT isini aZliereben pasivacias, warmo
qmnis Zneladxsnad naleqebs zedapirze da amiT rkinasa da folads da
Jangvisagan icavs.

rkinis zeJangi (zeJangi) 
maqsimaluri raodenobis Jangbadis Semcveli Jangeuli. mag., rkinis 

zeJangia gematiti (Fe2O3), rkinis magnituri Jangeuli magnetiti Fe3O4.

rodoniti
manganumisa da kalciumis kaJmiwovani minerali (Mn, Ca) SiO2 Sedgeni

lobiT, movardisfro nacrisferi minisebri brWyvialiT. mineralogiuri 
skalis mixedviT, sisale Seadgens 55,5s, simkvrive 34003750 kg/m3ia, war
moadgens mosapirkeTebel masalas, misgan amzadeben larnakebs, sawer xel
sawyoebs, svetebis mosapirkeTebel filebs da sxv.

rodoniti saeleqtrodo
(Mn, Ca)SiO3 _ silikatebis klasis minerali. saSemduReblo warmoebaSi 

gamoiyeneba eleqtroduli danafarebis dasamzadeblad.

roieri
1. sayalibe narevebis gamafxvierebeli (gamfaSarebeli) manqana, ro

melic afxvierebs narevs da aniWebs mas haerovnebas, simsubuqes, amitom r. 
meorenairad aerators uwodeben;

2. moZravi miwismosamzadebeli (gamafxvierebeli) manqana, romlis Ziri
Tad nawils warmoadgens uwyveti rokvelis meTodi. 

rolgangi
1. gorgolaWebiani konveieris moZvelebu li saxelwo

deba;
r. saglin(av)i dganebis erTerT ZiriTadi kvanZia, 

romelic gamoiyeneba gasaglini da gag linuli liTonis 
(zodebis, blumebis, slabebis, milnamzadis da sxv.) trans
portirebisaTvis. ganarCeven gadamcem, irib, misayvan, sarin, 
sabrtye lebel da sxva r.

r. aRWurvilia individualuri an jgufu ri amZrave
biT (ix. gorgolaWebi);

2. gorgolaWebiani mowyobilobebi, romelic gamoi
yeneba detalebis, kvanZebisa da nakeTobe bis transportirebisaTvis.

rodiumi (Rh)
r. platinis ojaxis brWyviala, vercxlismagvari sali liToni. 875ºC

mde haerze mdgradia, yvela mJavasadmi inertulia, magram reaqciaSi Sedis 
tuteTa nadnobebTan. 

rolgangi
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r. ingliselma mecnierma u. volastonma aRmoaCina 1803 wels. cisfer
vercxlisferi liTonia. saxeli ukavSirdeba berZnul sityva Rhodons, rac 
vardisfers niSnavs. r. atomuri nomeria 45, atomuri masa _ 102,905. birT
vuli izomerebis CaTvliT r. izotopebis ricxvia 34.

rodiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

103Rh 102,905500 100,0 stabiluria mr

105Rh 104,905686 0 35,4 sT niSnuli

r. radioaqtiuri izotopebis masuri ricxvi 96dan 110mdea, 103Rh meta
stabiluri izomeris CaTvliT (t1/2=57wT, γ), romelic uranis dayofis 
produqtia. oTx izotops aqvs orori izomeri, xolo 107Rh _ sami. am izo
topebisa da izomerebis umravlesoba ruTeniumze daCqarebuli protonebis, 
deitronebisa da αnawilakebis zemoqmedebiT miiReba. 

rodiumis izotopebis gamoyeneba
r. zogierTi izotopi SeiZleba niSnuli atomebis saxiT iqnes gamoye

nebuli, gansakuTrebiT 101Rh, romlis izomerebs 4,7 dRe da 5 weli nax
evrad daSlis periodebi aqvs (iSleba eleqtronuli watacebis gziT, xolo 
ukanaskneli _ γ kvantebis gamocemiT) 102Rh (210 dRe, β, β+, ew.) da 105Rh (36,5 
sT, β). zRvruli dasaSvebi dozaa 2·10-2 mkkiuri/sm3 _ haerSi. r. keTilSo
bili, iSviaTi liTonia, romelic perioduli sistemis VIII jgufis triadas 
miekuTvneba da aqvs Semdegi eleqtronuli struqtura: 4s2 4p6 4d8 5s1; K-, L- da 
M- garsebi Sevsebulia.

monoaminebidan heqsaaminamde, optikuri aqtiuri SenaerTebia amidebi, 
cianiduri kompleqsebi, nitridebi, oqsalatebi da sxv. Rh+3 ionuri radiu
sia 0,76Ǻ.

sxva savalento formebi miRebulia Rh (I) kompleqsebi olefinebTan 
erTad, agreTve RhF4 da tute liTonebis kompleqsuri fToridebi: Me2RhIVF6, 
RhO2, RhS2, RhS5, Rh2Se5 da Rh2Te5, varaudoben RhO3is arsebobasac. 

liTonuri rodiumis miReba
r., rogorc liTons, eleqtroliziT an kompleqsuri qloridebis aRd

genis gziT iReben, magaliTad, wyalbadis nakadis moqmedebiT.
r. aqvs ori alotropiuli modifikacia. dabali temperaturis piro

bebSi Warbobs α- Rh forma, romelic moculobadacentrebul sistemaSi 10427 
kg/m3 simkvriviT kristaldeba, xolo maRaltemperaturuli β-Rh modifikacia 
kuburwaxnagdacentrebul sistemaSi 12410 kg/m3 simkvriviT kristaldeba. r. 
iSviaTi liTonia, bunebaSi gvxvdeba platinis mineralebSi. misi Semcve
loba dedamiwis qerqSi aris 1·106 %, xolo rkinis meteoritebSi _ 4,1·104 %.

r. Tbogamtarobaa 150 vt/m.K, dnobis temperaturaa 2239 K(1966 °С), du
Rilisa 4773 K(4500 °С).

r. biologiur rols ar asrulebs. savaraudoa misi karcenogenoba. ada
mianis organizmSi misi Semcvelobis Sesaxeb monacemebi ar arsebobs _ umniS
vnelo unda iyos. r. miRebis wyaroebia spilenZisa da nikelis madnebi, romle
bic 0,1 % Rhs Seicavs. r. msoflio warmoebaa 3,0 t, msoflio maragi _ 3000 t. 

rodoqroziti
berZnuli warmoSobis Sedgenili sityvaa, niSnavs vardisfer saRe

bavs (Seferilobas). r. minerali, manganumis karbonatia [MnCO3], romelic 
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gavrcelebulia WiaTuris sabadoSi. r. sisale mineralogiuri skalis 
mixedviT 3,54ia, simkvrive 34003700 kg/m3, warmoadgens feromanganumis gamo
sadnobad saWiro nedleuls, mas iyeneben, agreTve, Tujisa da foladis 
gamodnobis teqnologiur damatebad. r. gamoiyeneba qimiur mrewvelobaSi.

ronoda  _ ixileT vagoneti.

rotametri
laTinuri warmoSobis sityva (rotatio), niSnavs brunvas _ warmoad

gens konusur mils, masSi moTavsebulia mZime tivtiva, romelic brunviTi 
moZraobiT gadaadgildeba sxvadasxva simaRleze siTxis xarjis mixedviT. 
r. iyeneben siTxis, airis, pulpis xarjis sazomad.

rotoredprocesi
rkinis Txevadfazuri aRdgenis procesi swrafad 

mbrunav vertikalur RumelSi, romelic SemuSavda 
1971 wels metalurgiuli eqsperimentaluri kvlevis 
centrSi q. romSi.

naxSiris miwodeba RumelSi xdeba erTi mkve
baviT, xolo meore mkvebaviT naxSiris zemodan gan
lagdeba madani da flusi. naxSirbadi icavs amonags 
rkiniani widis agresiuli zemoqmedebisagan. Txevad 
fazuri aRdgenis procesiT warmoiqmneba 2-4 %C-is 
Semcveli Tuji, romelic brunvis Sedegad nawilde
ba Rumlis kedlebze da aseve icavs maT widis zemoq
medebisagan. 1 t Tujze 
ixar jeba 1830 kg qvanax
Siri da 420 m3^Jangbadi. 
eqspe rimentebi SeCer
da ma Rali energoxar
jebis gamo.

rotoruli eqskavatori
uwyveti moqmedebis TviTma va

li manqana muxluxa an nabijirel
siani savali nawiliT, gamosawevi 
an uZravi ZariT, romlis da niSnu
lebaa gadasaxs neli da amoRebis 
samuSaoebis warmoe ba zeda da qve
da amoxapviT, Txri lebis (arxebis) 
damuSaveba, na  yar Si qanis gadaadgi
leba an samTo masis CatvirTva sat
ransporto sa SualebaSi. ZiriTadad 
gamoiye neba dabali simagris qanebi
sa da naxSirebis amoRebis samuSa
oebSi (IVkategoriamde).

rofi
1. anu mulda _ foladis sxmulisgan damzadebuli var clismagvari 

WurWeli, saTav si, yuTi jarTisa da fxvieri (naWrovani) masalebis Casat
virTad foladsadnob RumelSi;

rotoruli eqskavatori

rotored danadgaris sqema
1. naxSiriT mkvebavi; 2. madniTa da mdnobiT (flusiT) 
mkvebavi; 3. Jangbadis centraluri sanTura; 4. amonagi
ani (amogebuli) vertikaluri mbrunavi Rumeli.
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2. anu paCuki reaqtori, avzi 2000 m3 te
vadobiT, romelSic SigTavsi (pulpi) ire
va haeriT, avzSi CamontaJebuli aerolif
tis miliT. es mili SeiZle ba mTlianad 
iyos CaZiruli pulpSi, SesaZlebelia zeda 
nawili gamosu li iyos pulpidan. pulps 
tvir Taven zeda Zabridan, gamotvirTva 
xde ba damatebiTi aeroliftis saSuale
biT zemodan an qvemodan. paCuki (rofi) 
pirvelad gamoiyenes meqsikis metalurgi
is centrSi (q. paCuka) vercx lis Semcveli 
madnebis ga motutvisaTvis da aqedan miiRo 
saxel wodebac. sxvadasxva konstruqciis rofi (paCuki) gamoiyeneba uranis, 
ver cxlis Semc veli da sxva madnebis uwy veti gamotutvisaTvis.

roStaini
pirveladi Staini (ix. Staini).

rtyela, kbilebiani sali foladis zoli
liTonnakeTobebis saWreli xerxis mWreli kbilebiani zoli, amzadeben 

saiaraRo foladisagan gamorCeuli simtkiciT, sisaliT da cveTamedegobiT.

ruberoidi
1. berZnullaTinuri warmoSobis Sedgenili sityva, niSnavs wiTel sa

xovans. r. hidroizolaciuri masala daxveuli rulonis saxiT, romelsac 
amzadeben saxuravisaTvis. r. muyao iJRenTeba navTobis fisebiT da orive 
mxridan faraven mzis sxivebisagan damcavi fxvniliT. zogierT SemT xvevaSi, 
muyaos magivrad iyeneben e. w. minis naWrebs, romelic r. aniWebs maRal 
mdgradobas;

2. rulonis saxis saburule da saizolacio masala. amzadeben sabu
rule muyaosagan, romelic gaJRenTilia navTobis rbili bitumebiT da Sem
dgom mis orive mxares faraven Zneldnobadi navTobis bitumis SriT.

rubidiumi (Rb) 
r. perioduli sistemis I jgufis Zlier rbili, vercxlismagvari 

brWyviala TeTri liToni, Zalze advilad aaldeba, maRali siCqariT rea
girebs wyalTan. r. aRmoaCines germanelma qimikosma r. bunzenma da fizikos
ma g. kirxhofma q. haidelbergSi (germania) 1861 wels. saxeli r. laTinuri 
sityvidan warmodgeba Rubidius, rac muq wiTels niSnavs. r. atomu ri nomeria 
37, atomuri masa _ 85,4878. birTvuli izomerebis CaTvliT r. izotopebis 
ricxvia 30, xolo izotopur masaTa diapazoni _ 75→98.

rubidiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

83Rb 82,915144 0 86,2 dRe niSnuli

85Rb 84,911794 72,17 stabiluria bmr

86Rb 85,911172 0 18,63 dRe niSnuli

87Rb 86,909187 27,83 4,9·1010 weli bmr

rofis (muldis) 
Wrili CamtvirTavi 
manqanis xorTumis nawiliT
1. rofis (muldis) Wrili; 2. Cam t
virTavi manqanis xorTumis nawili.
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bunebrivi r. radoaqtiuri 85Rb (72,17 %) da 87Rb (27,83 %) narevia, romelic 
β-nawilakebis gamoyofiT 0,275 mev energiiT 4,9·1010 w. naxevrad daSlis pe
riodiTa da 87SrSi gardaqmniT iSleba. r. Semcveli mineralebisa da qanebis 
xandazmuloba SeiZleba ganisazRvros 87Rb daSlisas.

cnobilia 16 radioaqtiuri xelovnuri izotopi, agreTve ramdenime 
izomeri A=79÷95 farglebSi. 

rubidiumis xangrZlivi izotopebi
r. yvelaze xandazmuli izotopebia 83Rb t/1/2 = 83 dRe da 86Rb (18,7 dRe, 

β). 89dan 95mde masuri ricxvebis izotopebi β gamomsxiveblebia 15 wTze 
naklebi naxevrad daSlis periodebiT. isini dayofis produqtebia.

r. yvelaze mniSvnelovani radioaqtiuri izotopebia 86Rb, romelsac iRe
ben (n, γ) reaqciiT. aqtivaciur analizSi iyeneben agreTve, 88Rb, romelic miiReba 
87Rb (n, γ) reaqciiT. 88Rb gamoiyeneba biologiaSi kapilarebis gamtarunariano
bis gansazRvrisaTvis, agreTve, hidrologiaSi gruntis wylebis gamokvlevaSi. 

r. warmoadgens erTvalentian elements, romelic miekuTvneba tute 
liTonebis jgufs. misi eleqtronuli struqturaa: 4s2 4p6 5s1.

K-, L- da M- garsebi Sevsebulia.

rubidiumi eleqtrodadebiTi elementi
r. Zlieri eleqtrodadebiTi elementia da misi Tvisebebi Zalian hgavs 

kaliumisas, rac gansakuTrebiT uxsnadi marilebis warmoqmnis unariT xa
siaTdeba.

r. moculobadacentrebul kubur sistemaSi kristaldeba. r. CiraR
dans wiTel fers aniWebs. misi dnobis temperaturaa 312,2 K (39ºC), xolo du
Rilisa _ 961 K (688ºC). r. miekuTvneba msubuqwona liTonebs, misi simkvrive 
tolia 1532 kg/m3. r. Tbogamtarobaa 58,2 vt/(m/K), xolo wrfivi gafarToebis 
tempera turuli koeficientia 90·10-6 K-1. r. atomis radiusia 2,16Ǻ, xolo 
ionuri radiusi _ 1,48Ǻ, kaliumTan da ceziumTan warmoqmnis myar xsnarebs. 
r. rogorc liTons cianidis eleq troliziT an maRali temperaturis pi
robebSi halogenidis kalciumiT aRdgeniT iReben. 

rubidiumis gamoyeneba
r. iyeneben fotoelementebSi, samecniero kvlevaZiebaSi, SeiZleba gamo

yenebul iqnes K, Cs-is sanacvlod (ix. K, Cs). r. iseT mineralebSi pouloben, 
rogoricaa lepidolitebi, polucitebi, romlebSic is ceziumTanaa Sekav
Sirebuli. r. mcenareebSi oligoelements warmoadgens. magaliTad, sokoebSi. 

r. Semcveloba dedamiwis qerqSi Seadgens 90·104 %s, zRvis wyalSi _ 
0,12·104 %. 

r. biologiuri roli ar gaaCnia. is stimulatoria da adamianis or
ganizmSi Semdegi monacemebiT xasiaTdeba: kunTovan qsovilSi 2070·104 %, 
Zvlovan qsovilSi 0,15·104 %, sisxlSi _ 2,49 mg/l. yoveldRiurad sakvebTan 
erTad adamiani iRebs 1,56 mg. Semcveloba saSualo wonis (70kg) adamianis 
organizmSi _ 680 mg.

ruTeniumi (Ru)
r. platinis ojaxidan, brWyviala, vercxlisfri liTonia. ar reagirebs 

haerTan, wyalTan da mJavebTan, magram tuteebis xsnarebSi ixsneba.
r. atomuri nomeria 44, atomuri masa _ 101,07. r. siadeckim vilnos (po

loneTi) universitetSi aRmoaCina 1808 wels. Semdeg is xelaxla g. osnim q. 
tartus universitetSi aRmoaCina 1828 wels (ruseTi). saxelwodeba ruseTis 
laTi nuri saxelwodebis Ruthenias mixedviT warmodgeba. birTvuli izomerebis 
CaTv liT r. izotopebis ricxvia 20, izotopuri masebis diapazoni _ 92→110.
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ruTeniumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

96Ru 95,907599 5,53 stabiluria  

97Ru 96,907556 0 2,89 dRe niSnuli

98Ru 97,905287 1,87 stabiluria

99Ru 98,905939 12,7 stabiluria bmr

100Ru 99,904219 12,6 stabiluria

101Ru 100,905582 17,1 stabiluria bmr

102Ru 101,904348 31,6 stabiluria

103Ru 102,906323 0 39,24 niSnuli

104Ru 103,905424 18,6 stabiluria
niSnuli
medicinaSi

106Ru 105,907321 0 372,6 dRe

r. zotopebidan yvelaze gavrcelebulia 102Ru (31,6 %).
cnobilia r. cxra radioaqtiuri izotopi 93dan 108mde, romelTaga

nac 103 Ru, 105 Ru, 108 Ru uranis dayofis produqtebs warmoadgens. izotop 103Ru 
(t1/2 = 39,24 dRe, β) da 106Ru, Cveulebriv, rogorc niSnul atomebs ise iyene
ben. RO4 Jangeulis moqmedebiT maTi gamoyofa advildeba (aqroladobiT), 
romelic SeiZleba sxva produqtebisgan distilirebiT iqnes gamoyofili.

ruTeniumi, rogorc keTilSobili liToni
r. keTilSobili liTonia. is miekuTvneba perioduli sistemis VIII 

jgufis meore triadas. misi eleqtronuli struqtura gardamavali liTo
nis struqturas Seesabameba: 4s2 4p6 4d5 5s1 , K-, L- da M- garsebi Sevsebulia.

r. Idan VIIImde yvela SesaZlebeli valentoba aqvs, karbonalebSi 
0nulovani valentoba aqvs Ru (CO)5 da Ru2(CO)9. yvelaze mdgradi valenturi 
mdgomareobebia III da IV.

saerTod r. qimia rTulia da jerjerobiT araa Seswavlili. r. ionuri 
radiusebi Ru3+ da Ru+4 udris 0,75 da 0,71Ǻ. Sesabamisad liToni heqsagonur 
sistemaSi kristaldeba. misi simkvrivea 12370 kg/m3. liTonis atomTa radiusi 
tolia 1,33Ǻ. r. dnobis temperaturaa 2583 K (2310 °C), xolo duRilis _ 5173 K 
(4900 °C). 

ruTeniumis gamoyeneba
r. iyeneben platinisa da paladiumisaTvis sisalis miniWebisTvis. misi 

Senadnobebi da r. liTonebis koroziisagan dasacavad gamoiyeneba. platina 
da keTilSobili sxva r. Senadnobebi metad mravalferovani daniSnulebiT 
gamoiyeneba. 106Ruis eleqtrolizis gziT daleqviT mis Svilobil rodium
Tan (106Ru-Tan) erTad amzadeben SeRwevadi radiaciis wyaros (β radiacia), 
romelsac iyeneben, agreTve, TerapiaSi da mrewvelobis sxvadasxva dargSi. 
r. Zlieri momwamlavia.

r. zRvruli dasaSvebi dozaa (106Ru+106Rn) wyalSi 10-7 mkkiuri/ml, haer
Si _ 3·10-8 mkkiuri/sm3 da 4 mkkiuri _ adamianisTvis. 
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bunebaSi r. gvxvdeba platinis ojaxis elementebTan, romelTa Soris 
is yvelaze iSviaTi liTonia. cnobili r. bunebrivi sulfidi _ lauriti. 
106Ru Tavisufali saxiT gvxvdeba, praqtikulad mas nikelis narCenebisgan 
gawmendis dros iReben. 

dedamiwis qerqSi misi Semcvelobaa 1·10-7 %ia, msoflio warmoebaa 
120kg/ weliwadSi. 

ruloni
civad an cxlad glinuli furclovani fo

la dis, Tunuqis, qaRaldis, naWris, linoliumis 
da sxva masalebis xveuli, sagrZnoblad aadvi
lebs am masa lebis transportirebisa da Senaxvis 
samuSaoebs.

ruseTis sabunebismetyvelo mecnierebaTa 
akademiis saqarTvelos ganyofileba

ruseTis sabunebismetyvelo mecnierebaTa akademiis saqarTvelos ganyo
fileba funqcionirebs 2003 wlidan saqarTvelos teqnikuri universitetis X 
korpusSi. aerTianebs sxvadasxva dargis 37 mecniers, misi Tavmjdomarea t.m.d., 
ruseTis sabunebismetyvelo mecnierebaTa akademiis wevri guram qaSakaSvili.

ganyofileba Sedgeba Semdegi seqciebisagan: 
1. metalurgiuli da qimiuri seqcia, xelmZRvaneli rsma wevri, teqni

kis mecnierebaTa doqtori, profesori nugzar wereTeli;
2. samTogeologiuri seqcia, xelmZRvaneli rsma wevri, teqnikis mec

nierebaTa doqtori irakli gujabiZe;
3. ekonomikisa da mdgradi ganviTarebis seqcia, xelmZRvaneli rsma 

wevri, teqnikis mecnierebaTa doqtori, profesori nodar WiTanava;
4. soflis meurneobis seqcia, xelmZRvaneli saqarTvelos erovnuli 

akademiis da rsma wevri oTar naTiSvili;
5. energetikis seqcia, xelmZRvaneli rsma wevri, saqarTvelos energe

tikis akademiis prezidenti revaz arvelaZe;
6. medicinis seqcia, xelmZRvaneli rsma wevri, medicinis mecnierebaTa 

doqtori, profesori dodo mamforia;
7. inovaciuri gamogonebebis patentebis seqcia, rsma wevri, akademiuri 

doqtori Salva gvaramaZe.
ruseTis sabunebismetyvelo mecnierebaTa akademiis saqarTvelos gan

yofileba, daarsebidan, aerTianebs sxvadasxva dargis maRali reitingis 
mecnierebs.

rusTavis azotsasuqebis qarxana
nikoloz qaSakaSvilis iniciativiT sruli metalurgiuli ciklis 

qar xnis proeqtis meore rigiT koqsqimiuri saamqros koqsis airis bazaze 
aSenda azotsasuqebis qarxana. radgan im periodSi arc sabWoTa kavSirSi 
da arc msoflioSi bunebrivi airiT azotis sasuqebis warmoebis teqnolo
gia ar arsebobda. amitom, sadac Sendeboda sruli metalurgiuli ciklis 
qarxnebi koqsqimiuri warmoebiT, dakoqsebisas miRebuli narCenis koqsis 
airis bazaze, _ uciloblad Sendeboda azotsasuqebis qarxnebic. 

azotsasuqebis qarxnis mSeneblobis mizniT a/k metalurgmSenis 
trestSi #1 Seiqmna samSeneblo sammarTvelo `qimmrewvmSeni~. misi pirveli 
mmarTveli iyo sabWoTa kavSiris gmiri kirile ukleba, mTavari inJineri 
budu mSve nieraZe. mSenebare azotsasuqebis qarxnis pirvel direqtorad 

rulonebi
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dainiSna metalurgiuli qarxnis mSeneblobaSi gamobrZmedili, a/k metal
urgmSeni #1 trestis mmarTvelis moadgile, qimikosi inJineri nikoloz Wi
paSvili (19182013 ww.), romelmac, saqarTveloSi pirvelma, Seqmna mSenebare 
metalurgiul qarxanaSi Jangbadis warmoeba.

azotsasuqebis pirveli produqcia miRebul iqna 1955 wlis april
Si. a/k metalurgiuli qarxana, koqsis airis garda, azotsasuqebis qarxa
nas uzrun velyofda orTqliT, teqnikuri wyliT, eletroenergiiT da sxv. 
qarxnis masStabebi, sasuqebis warmoebis asortimenti gaizarda da did 
warmatebas miaRwia qarxnis direqtorad gamocdili qimikosi inJinris gogi 
gogolaZis daniSvnis Semdeg. qarxana amJamad privatizebulia da maRali 
sawarmoo maCveneblebiT warmatebulad marTaven generaluri direqtori 
efrem urumaSvili, misi pirveli moadgile levan burdilaZe da teqnikuri 
sammarTvelos ufrosi gela iakobaSvili. azotsasuqebis qarxana erTad
erTi sawarmoa saqarTveloSi, romelmac sawarmos arsebobis istoriaSi 
gadaaWarba sarekordo maCvenebels, naxevar milion tonaze meti gvarjila 
gamouSva, ramac garkveulad ganamtkica Cveni qveynis ekonomika.

rusTavis amwemSenebeli qarxana
rusTavis amwemSenebeli qarxana dafuZnda a/k metalurgiuli qarxnis 

mTavari meqanikosis giorgi dgebuaZis samontaJo, saremonto saamqroebis ba
zaze. q. rusTavSi xis oTxbiniani sacxovrebeli saxlebis nacvlad, mraval
sarTuliani kapitaluri korpusebis mSeneblobis gadawyvetilebis Semdeg, 
rasac nikoloz qaSakaSvilma da nikoloz gomelaurma qveynis xelisuf
lebis daxmarebiT miaRwies moskovSi _ yovelgvari mSeneblobis akrZalvis 
periodSi. rusTavis amwemSenebeli qarxnis koSkuri amweebiTaa aSenebuli 
rusTavis, Tbilisis, quTaisis, baTumis soxumis, a/k da sxva respublikebis 
mravalsarTuliani saxlebi.

rusTavis instituti ä`avtomatmrewvi~
metalurgiuli procesebis avtomatizaciis mizniT XX saukunis 60ian 

wlebSi sabWoTa kavSirSi Seiqmna dargobrivi saministro, xolo q. rus TavSi 
metalurgiuli qarxnis bazaze instituti _ `avtomatmrewvi~. ins tituti 
ganviTarda metalurgiuli, sawarmo, gansakuTrebiT saaglomeracio proce
sebis avtomatizaciis mowyobilobis damzadebisa da danergviT ara marto 
rusTavSi, aramed sabWoTa kavSiris Savi metalurgiis qarxnebSi. instituti 
dakompleqtda erovnuli kadrebiT da did warmatebas miaRwia direqtorebis, 
teqnikis mecn. doqtoris, mecnierebaTa erovnuli akademiis wevris zaur yru
aSvilisa da teqnikis mecn. doqtoris, revaz siguas xelmZR vanelobis dros. 

rusTavis metalurgTa kulturis sasaxlis mSenebloba 
qarxnis direqtorma n. gomelaurma arqiteqtor m. neprincevs daava

la metalurgTa kulturis sasaxlis daproeqteba. sacxovrebeli saxlebis, 
administraciuli Senobis, metalurgTa kulturis sasaxlis muSanaxaze
bi mSeneblobisaTvis moamzada a/k mSeneblobis trestis teqnikuri gan
yofilebis ufrosma l. qaSakaSvilma. mSeneblobas piradad uZRveboda da 
akontrolebda a/k metalurgmSenis trestis #1 mmarTveli, legendaruli 
mSenebeli nestor giorgaZe.

metalurgTa sasaxleSi xelovnebis sxvadasxva wreSi aRizardnen 
rusTaveli metalurgebis Svilebi, bevri msaxiobi da momRerali. anzor 
erqomaiSvilis xelmZRvanelobiT aq dafuZnda ansambli `rusTavi~. 1967 
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w. ludvig xarbedias iniciativiT sasaxles Cautarda rekonstruqcia da 
daarsda rusTavis Teatri (mxatvruli xelmZRvaneli giga lorTqifaniZe). 
aq aRizardnen, davaJkacdnen da saerTaSoriso aRiareba moipoves Cveni qvey
nis saxelovanma msaxiobebma o. meRvineTuxucesma, T. arCvaZem, r. xobuam, g. 
berikaSvilma, g. gabuniam, q. kiknaZem, n. biTaZem, n. muxuliSvilma, l. SoTa
Zem, j. maziaSvilma, o. seTuriZem da sxvebma. rusTavis dramatuli Teatris 
msaxiobebma sazRvargareT mivlinebebisas asaxeles mSobliuri Teatri da 
qarTuli dramatuli xelovneba. Teatri dResac warmatebiT funqcionirebs.

rusTavis metalurgiuli kombinati 
es statusi rusTavis sruli metalurgiuli ciklis qarxanas mieniWa, 

rodesac daiwyo eleqtrofoladsadnobi saamqros da Tbilsresis axali 
simZlavreebis sami _ 300 mgvtiani energoblokebis mSenebloba. aRniSnuli 
RonisZiebiT direqtoris moadgileebs direqtorebis statusebi mieniWaT, 
maTi da qarxnis inJinerteqnikuri personalisTvis xelfasis momatebas
Tan erTad. im periodis qarxnis warmatebul muSaobaSi didi damsaxureba 
miuZRviT: mTavar inJiners, teqnikur direqtors rezo TxeliZes, robinzon 
lomiZes; warmoebisa da ekonomikis direqtors zaur soxaZes; kapitaluri 
mSeneblobis direqtors vaJa barabaZes; irakli CubiniZes; saerTo sakiTxeb
Si _ judu gabriWiZes; komerciul sakiTxebSi _ givi darsalias; samTo 
saqmeSi _ ruslan gavaSelsa da giorgi laSqaraSvils; generaluri direq
toris TanaSemweebs _ niko bedenaSvils, jemal maWavarians, daviT saxvaZes, 
valeri cercvaZes; saam qros ufrosebs _ daviT garmizas, dimitri jafariZ
es, gela biwaZes, merab mumlaZes, anzor burjanaZes, goderZi kapanaZes, nug
zar mumlaZes.

rusTavis metalurgiuli teqnikumi
rusTavis metalurgiuli teqnikumi aaSena `metalurgmSenis~ #1 

trestma. funqcionireba daiwyo Tbilisis teqnikumis Senobis politeqni
kuri institutisTvis gadacemis Semdeg, 1958 wels, misi pirveli direqtori 
iyo SoTa saaniSvili. Semdeg sxvadasxva dros direqtorebad muSaobdnen: 
S. Rib raZe, a. elioziSvili, teqnikis mecnierebaTa kandidati v. mgelaZe, te
qnikis mecnierebaTa kandidati o. kvirikaSvili, d. jalaRonia. mogvianebiT 
rusTavis metalurgiuli teqnikumi gadakeTda qimiurmetalurgiul teqni
kumad da politeqnikur teqnikumad. amzadebda kadrebs rusTavis metalur
giuli qar xnis qimiuri sasuqebisa da sxva warmoebisaTvis. 

rusTavis politeqnikurma teqnikumma did warmatebebs miaRwia teqnikis 
mecnierebaTa kandidatis o. kvirikaSvilis direqtorad muSaobis periodSi. 
misi iniciativiT da metalurgiuli qarxnis direqciis daxmarebiT daproeqt
da da aSenda ori 4sarTuliani saswavlo korpusi. samwuxarod, damoukide
beli saqarTvelos periodSi ganaTlebis saministrom teqnikumi daxura.

rusTavis metalurgiuli qarxnis gamomwvari dolomiti 
gamomwvari dolomiti cecxlgamZle fxvieri masalaa, 32,5 % MgO, 60 % 

SiO2 da Al2O3 + Fe-is da Mn-is Jangeulebi _ 7 %, romelic aucilebelia folad
sadnobi yvela Rumlidan nadnobis gamoSvebis Semdeg Rumlebis specialuri 
gasawyobi manqaniT sadnobi agregatis wina, ukana kedlebisa da ferdobebis 
gacveTili, dazianebuli cecxlgamZle masalebis aRsadgenadgasawyobad. 
gawyoba iwyeba Rumlidan foladis gamoSvebis Semdeg da mTavrdeba Rumlis 
daclisTanave. 
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gamomwvari dolomiti miiReba nedli dolomitis gamowvis Sedegad, 
mbrunav 125m sigrZis RumelSi, romelic gamowvis areSi amogebulia qrom
magnezitis cecxlgamZle agurebiT da Srobisa da gaxurebis zonaSi Sa
motis cecxlgamZle masalebiT. rusTavis metalurgiul qarxanaSi dolo
mitis gamosawvavi giganturi Rumlis agebaSi, montaJsa da teqnologiuri 
ciklis aTvisebaSi didi Rvawli miuZRviT rkinisa da dolomitis saamqros 
ufross da mis moadgiles, gamocdil samTo inJinrebs _ suliko kalandaZ
esa da mamuli xazaraZes.

rusTavis metalurgiuli qarxnis mSeneblobis istoria 
a/k metalurgiuli qarxnis saxelwodeba i. stalinis Serqmeulia da 1940 

w. dasawyisSi misi davalebiT cimbiris, uralis, ukrainis metalurgiuli gi
gantebis aRmSenebelma n. qaSakaSvilma, qveynis strategiulobidan gamomdinare, 
ukrainis milebis sanacvlod, baqos menavTobeebis milebiT uzrunvelyofis 
mizniT Tbilisis gareubanSi, rkinigzis sadgur `velTan~ daiwyo metalurgi
uli qarxnisaTvis sawarmosayofacxovrebo Senobebis ageba, romelSic meore 
msoflio omis dawyebis gamo, Tavdacvis komitetis gankargulebiT, speciali
stebTan erTad evakuirebul iqna taganrogis avia gamanadgurebeli qarxana.

rusTavSi a/k metalurgiuli qarxnis mSeneblobis gagrZeleba
1942 wels i. stalinisa da k. Carkvianis davalebiT, sxvani rom ar da

patronebodnen rkinigzis sadgur `rusTavis~ dausaxlebel teritorias, n. 
qaSakaSvili Seudga a/k metalurgiuli qarxnis mSeneblobisaTvis gruntis 
Seswavlas, masSi wylis donis gansazRvras, qarxnis teqnikuri da sasmeli 
wyliT uzrunvelyofis sakiTxebis mogvarebas, gabatonebuli qaris veqto
ris mimarTulebis dadgenas da sxv.

qarxnis mSeneblobis sawyisi RonisZiebebi
1943 w. n. qaSakaSvilis iniciativiT TbilisSi daarsda centraluri 

saproeqto institutis `gipromezis~ filiali, romelic 1944 wels `gruz
gipromezis~ saxelwodebiT Seudga rusTavSi qarxnisa da qalaqis daproeq
tebas direqtoris i. leSCis xelmZRvanelobiT. mdinare mtkvarze daproeqt
da da aigo droebiTi pontonebis xidi, teqnikuri wylis momaragebisaTvis 
gadawyda mtkvarze platinis proeqtireba. sasmeli wyliT momaragebisTvis 
Sesrulda proeqti sagarejos saTave nagebobis da 250milimetriani mile
biT 23 kilometri sigrZis magistraluri wyalsadenisaTvis.

1944 wels n. qaSakaSvilis winadadebiT Tavdacvis komitetma sam xedro 
mobilizaciiT frontSi gawvevis nacvlad 5000 qarTveli erovnebis wve
vamdeli gaigzavna ukrainasa da ruseTis metalurgiul qarxnebSi meta
lurgis dargis mravali profesiis Sesaswavlad. maT Tavdadebuli SromiT, 
germanelebis dangreuli metalurgiuli qarxnebis aRdgenisas, Seiswavles 
metalurgis yvela profesia, dabrundnen saqarTveloSi da aqtiuri monawi
leoba miiRes mSobliuri qarxnisa da qalaq rusTavis mSeneblobaSi.

msoflioSi pirveli sruli metalurgiuli ciklis milsaglinavi 
qarx nis etapobrivi amoqmedeba 

rusTavis metalurgiuli qarxana, miuxedavad imisa, rom Tboeleqtro
centrali amoqmedda 1947 wels, qarxnis eqsploataciaSi Sesvlis TariRad 
iTvleba 1950 wlis 27 aprili, martenis saamqros pirveli nadnobis gamod
nobis dRe. Ppirvel RumelSi pirveli dnoba warmatebiT ganxorcielda mT. 
inJinris n. qaSakaSvilis, direqtoris n. gomelaurisa da martenis saamqros 
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ufrosis s. SaraZeniZis ZalisxmeviT. amave wlis bolos amoqmedda saglina
vi saamqro, blumingis dgani 1000iT da milnamzadis dganiT 900/950. 1951 
wels amoqmedda milsaglinavi saamqro milsaglinavi agregatiT 140, mogvia
nebiT ki _ evropaSi yvelaze mZlavri milsaglinavi dgani 400iT. 19531954 
ww. amoqmedda aglosabrZmede da koqsqimiuri saamqroebi, riTac dasrulda 
msoflioSi pirveli sruli metalurgiuli ciklis milsaglinavi qarxnis 
mSenebloba. am periodisaTvis koqsqimiur saamqrosTan erTad, dasasruls 
miuaxlovda azotsasuqebis qarxnis mSeneblobac. Tavisi miznis miRwevis 
Semdeg a/k metalurgiuli qarxnis mTavarma inJinerma, profesorma nikoloz 
qaSakaSvilma axalgazrda metalurgi inJinrebisa da mecnierebis aRsazrde
lad muSaoba daiwyo saqarTvelos politeqnikuri institutis metalur
giul fakultetze. 

rusTavis metalurgiuli qarxana 19451958 ww. 
1944 wlis bolos qarxnis direqtorad dainiSna da 1958 wlamde am 

Tanamdebobaze muSaobda teqnikis mecnierebaTa doqtori nikoloz gome
lauri (19071976 ww.). n. gomelaurma Tavisi aqtiuri CarTulobiT, mT. inJi
neri n. qaSakaSvili gamoaTavisufla mravali organizaciuli sagareo da 
saSinao sakiTxebisagan da saSualeba misca misi dawyebuli saero saqme 
bolomde mieyvana, rac gulisxmobda tyibultyvarCelis naxSirebis koqsva
dobis Seswavlas da maTi gamoyenebiT koqsqimiur saamqroSi maRalnacriani 
qarTuli koqsiT da maRali gogirdis Semcvelobis daSqesanis madnebiT 
brZmedis saamqrosTvis Tujis axali teqnologiis SemuSavebas. mTavrobis 

rusTavis

metalurgiuli qarxnis

sammarTvelos xedi
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strategiul davalebas, azerbaijanis menavTobeebisaTvis milebiT uzrun
velyofas ar esaWiroeboda koqsqimiuri da brZmedis saamqroebi, magram 
saqarTveloSi qimiuri sasuqebis, cementisa da sxva qarxnebis amoqmedebas 
sWirdeboda koqsis airi da brZmedis widebi. am urTulesi teqnologiis 
SemuSaveba, daxvewa da dadgena ganxorcielda ukrainis qimiis institutis, 
`ukrkoqsis~ da ̀ giprokoqsis~ institutebSi n. qaSakaSvilis uSualo xelmZ
RvanelobiT tyibultyvarCelis naxSirebze 25 %iT ukrainis koqsvadi kon
centratebis damatebiT.

n. gomelauris direqtorad muSaobis dros aSenda da amoqmedda 
Tboeleqtrocentrali (1947 w.); martenis saamqro (1950 w.); amave wels sa
glinavi saamqro blumingis dganiT 1000iT da milsaglinavi dganiT 900950
iT; milsaglinavi saamqro (1951 w.) 140 dganiT da dgani 400iT; 1952 wels _ 
wvrilsortuli saamqro da furcelsaglinavi saamqroebi. direqtorad 14 
wlis muSaobis Semdeg n. Ggomelauri gadaiyvanes saxalxo meurneobis sab
Wos `sovnarxozis~ Tavmjdomaris pirvel moadgiled, ikavebda ministrTa 
sabWos Tavmjdomaris moadgilis Tanamdebobas. 

rusTavis metalurgiuli qarxana 19581970 ww. 
1958 wels metalurgiuli qarxnis direqtorad dainiSna solomon 

SaraZeniZe (19121971 ww.). Dmanamde muSaobda mSenebare martenis saamqros 
ufrosad. mas didi wvlili miuZRvis pirveli Taobis mefoladeTa aRzr
dasa da saamqros amoqmedebaSi. misi iniciativiT aSenda milebis adidvis 
saamqro milebis zedapiris moTuTiebis ubniT. martenis saamqroSi ganxor
cielda uwyveti Camosxmis radialuri danadgaris mSeneblobaaTviseba da 
oTxnakadian danadgarad gadairaReba.

solomon SaraZeniZe, metalurgiuli qarxnis direqtorad 12 wlis mu
Saobisas, did yuradRebas aqcevda metalurgiuli qarxnis saamqroebSi te
qnologiuri procesebis daxvewasa da aTvisebas, produqciis xarisxis amaR
lebas. Mmisi iniciativiT ganxorcielda milsaglinavi dganis 400is avtoma
tizacia da qarxnis sxva monawileebTan erTad leninuri premiis laureati 
gaxda. ikavebda `sovnarxozis~ saxalxo meurneobis sabWos Tavmjdomaris 
moadgilis Tanamdebobas, misi moRvaweoba da sicocxle dasrulda indoe
Tis qalaq bokaroSi metalurgiuli qarxnis mSeneblobis dros.

rusTavis metalurgiuli qarxana 19711983 ww.
metalurgiuli qarxnis direqtorad 1971 wels dainiSna oTar sulaZe 

(19292019 ww.). 12 wlis ganmavlobaSi Mmisi xelmZRvanelobiT aSenda daxu
ruli sacurao auzi, ialRujis mTaze sanatoriumi, sabagiro gza, axali 
agrofabrika, pirvel brZmeds Cautarda rekonstruqcia da daiwyo koqsqi
miuri saamqros batareebis rekonstruqcia cecxlgamZle agurebiT amogeba. 
Aam dros tyvarCelis koqsvadi naxSirebis maragebi amoiwura da daSqesanis 
samTo kombinatSi rkinis madnebis mopovebaze da gamdidrebaze kapdabande
bebi Savi metalurgiis saministros ar gamouyvia. qarxanas unda emuSava 
cimbiridan da ukrainidan Semoziduli koqsvadi naxSirebisa da rkinis 
madnebis koncentratebiT.Aamitom gaumarTlebeli iyo misi direqtorobis 
periodSi Savi metalurgiis saministros 3jer SemoTavazebuli eleqtro
metalurgiuli saamqros mSeneblobaze uaris Tqma.

rusTavis metalurgiuli qarxana 19831996 ww.
1983 w. zestafonis feroSenadnobTa qarxnidan g. qaSakaSvili gadai

yvanes rusTavis metalurgiuli qarxnis direqtorad da am Tanamdebobaze 
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13 weli imuSava. man Caibara gaCerebis piras mdgari metalurgiuli qarxana 
_ gatarebuli RonisZiebebis Sedegad sawarmo erT weliwadSi mTeli sim
ZlavriT amoqmedda da 19851992 ww. sabWoTa kavSirsa da saqarTveloSi pirv
elobas aravis uTmobda. 

Savi metalurgiis ministris kategoriuli winaaRmdegobis miuxedavad, 
man SeZlo sabWoTa mTavrobis Tavmjdomaris a. tixonovis rusTavSi Camoyva
na, qarxnis perspeqtiul ganviTarebaSi daSvebuli seriozuli Secdomebis 
gamosasworeblad. Sedegad ganxorcielda: koqsqimiuri saamqrosaTvis gamo
yofili kapdabandebebiT da metalurgebis wilobrivi monawileobiT, saqa
rTvelos energetikis xelmZRvanelebTan erTad eleqtrofoladsadnobi 
saamqros da gardabnis me9me10 300 mgvtiani energoblokebis mSeneb lo biT, 
misi simZlavris 600 mgvtiTYgazrda; 500 kilovolti simZlavris marneulis 
qvesadguris aSenebiT azerbaijanis eleqtrosistemasTan da zestafonis 
koxris qvesadgurTan Sepirapireba.

rusTavSi dafuZnebuli kompania `saqsamTometalurgia~
sabWoTa kavSiris daSlis Semdeg 1993 wels g. qaSakaSvilis iniciativiT 

Seiqmna kompania `saqsamTometalurgia~, sadac gaerTiandnen WiaTuris man
ganumis, kazreTis feradi liTonebis gaerTianebebi, zestafonis feroSenad
nobTa, rusTavis metalurgiuli qarxnebi da `saqgipromezi~. kompaniis gam
geobis Tavmjdomared arCeul iqna g. qaSakaSvili. misi iniciativiT kompaniis 
xelmZRvanelobam ruseTis, ukrainisa da yazaxeTis qveynebis mTavrobebTan 
gaaforma CarCoxelSekruleba, riTac `saqsamTometalurgiis~ sawarmoebi da 
qalaqebi: rusTavi, WiaTura, zestafoni, bolnisi _ uzrunvelyofili iyo 
saWiro mowyobilobiT, xetyiT, liTonproduqciiT da iafi bunebrivi airiT 
yovelgvari sabaJo gadasaxadebis gareSe. aRniSnuli xelSekruleba kompa
nias `saqsamTometalurgias~ weliwadSi 300 mln dolarze met ekonomias 
aZlevda. 1996 wels g. qaSakaSvilis parlamentSi arCevis Semdeg verc erTma 
direqtorma da kompaniis mmarTvelma ver moaxerxa CarCoxelSekrulebebis 
gaformeba _ Sewyda iafi bunebrivi airis, sxva masalebis mowodeba da qa
rxana gakotrda, ramac daaCqara misi jarTis fasad privatizacia.

rusTavis metalurgiuli qarxnis privatizacia 
rusTavis metalurgiuli qarxnis privatizacia saqarTvelos xelisu

flebis iniciativiT, daxurulad Catarda, gasxvisda 2 mlrd laris Rire
bulebis metalurgiuli qarxana widsayarze dagrovili 200 mln dolaris 
Rirebulebis jarTTan erTad 20 mln larad ofSorul zonaSi dafiqsire
bul firmebze. amis Semdeg qoneba SeiZina badri patarkaciSvilma da qarxa
nas marTavda jozef qei, Semdeg pakistaneli faruqi. jarTis fasad gaiyida 
ZiriTadi saamqroebi, zemtkice milebis warmoebis programiT marTuli ro
botizebuli, avtomatizebuli nakaduri xazebi da eleqtrofoladsadnobi 
saamqro, misi amuSavebis nacvlad gaiyida yazaxeTSi. qarxnis direqtorad 
amJamad muSaobs nugzar keCuxaSvili. rusTavel metalurgebs didi imedi 
aqvT, rom qarxnis dRevandeli mflobeli irakli ruxaZe qarxanaSi ganavi
Tarebs eleqtrofoladis warmoebas im donemde, rom sortuli da milsa
glinavi dganebi liToniT iyos uzrunvelyofili.

rusTavis metalurgiuli qarxnis roli saqarTvelos mecnierebis 
ganviTarebaSi

a/k metalurgiuli qarxnis mTavarma inJinerma da direqtoris mova
leobis Semsrulebelma n. qaSakaSvilma maRalkvalifikaciis samTometa
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lurgiuli kadrebis momzadebis mizniT, rogorc akademikosebi r. aRlaZe 
da f. TavaZe aRniSnaven, n. qaSakaSvilis iniciativiT misi megobris, sabWoTa 
qveynis akademiis viceprezidentis i. bardinis daxmarebiT, axaldaarse
bul mecnierebaTa akademiaSi, 1945 wels, daafuZna pirveli dargobrivi _ 
liTonebisa da samTo saqmis instituti. am RonisZiebiT safuZveli daedo 
samTometalurgiuli kadrebis aRzrdas da dargis fundamentur mecnier
ul kvlevebs. a/k metalurgiulma qarxanam ganapiroba mravali dargis gan
viTarebasTan erTad, saqarTveloSi dargobrivi samecnierokvleviTi insti
tutebis Seqmna da xeli Seuwyo mecnierebaTa erovnul akademias sxvadasxva 
dargis kvalificiuri kadrebiT dakompleqtebaSi. 

akademiis daarsebidan, tradiciulad, qimiisa da manqanaTmSeneblo
bis ganyofilebebSi metalurgebisaTvis gamoiyofoda sakonkurso adgile
bi, sadac arCeuli iyvnen akademikosebi: r. aRlaZe, f. TavaZe, r. adamia, 
g.Ggvelesiani, i. Jordania; wevrkorespondentebi: l. oklei, g. cagareiSvi
li, i. baraTaSvili. mimdinare saukuneSi gardacvlili metalurgi akademi
kosebis gamoTavisuflebul adgilebze akademiaSi mxolod qimikosebs da 
manqanaTmSeneblebs irCeven. dRes, manqanaTmSeneblobis ganyofilebaSi arc 
erTi metalurgia, xolo qimiis ganyofilebaSi, 8 arCeulidan mxolod 
gior gi TavaZea metalurgi, isic arCeulia masalaTamcodneobis specialis
tisaTvis gamoyofil adgilze.

saqarTvelos samecniero kvleviTi institutebis mecnierebaTa 
akademiis dargobrivi ganyofilebis mecnierebis moRvaweobis Sedegebi

saqarTvelos mecnierebaTa erovnuli akademiis akademikosebis, gan
yofilebebisa da dargobrivi institutebis mecnierebis moRvaweobis ana
liziT, metalurgebi liderebi arian mecnieruli miRwevebis maCveneblebiT. 
mecnieris moRvaweobis umaRles Sefasebad iTvleba saxelmwifo premiis 
laureatis wodeba. metalurgebs samecniero samuSaoebisTvis 13jer aqvT 
miniWebuli laureatoba, rac dRemde akademiis arc erTi dargis mecnierebs  
ar daumsaxurebia. maT Soris ori – stalinuri, erTi – leninuri, aTi – 
saxelmwifo da erovnuli premiebis laureatis wodeba. jamSi, saqarTvelos 
100ze meti laureati metalurgi hyavs. 

metalurgebi lideroben mecnieruli aRmoCenebiT. XXI saukuneSi 
saqarTvelodan mxolod teqnikuri universitetis metalurgi mecnierebis  
sami _ #390, #416, #497 _ mecnieruli aRmoCenaa registrirebuli. maT  yve
laze meti gamogonebebi aqvT, maT Soris aSSSi, iaponiasa da germaniaSi 
gayiduli licenziebiT. am dargis sawarmoebSi dasaqmebulia yvelaze meti 
raodenobis specialisti, inJinerteqnikuri personali, mecnierTa kadrebi. 
saamayoa, rom  Cveni qveynis saeqsporto produqciis savaluto Semosavle
biT metalurgebi pirvel adgilze arian da mniSvnelovan rols asruleben 
erovnuli valutis _ laris gamyarebaSi.

yvelaze sayuradRebo da mniSvnelovania is, rom wina saukunis 50
ian wlebSi profesorebis n. qaSakaSvilis da r. RambaSiZis redaqtorobiT 
saqarTvelos mecnierebaTa akademiis mier gamoqveynebul qarTulrusuli 
`metalurgiuli terminebis leqsikonis~ or gamocemas metalurgma mec
nierebma 1999, 2012, 2014 ww. Semates xuTenovani da eqvsenovani 2000gverdi
ani ortomeulebi, xolo 2020 wels _ `samTometalurgiuli enciklopedia~ 
(akademiis wevrebisa da maTi finansebis monawileobis gareSe), romelsac 
xels aweren saqarTvelos, ruseTisa da ukrainis mecnierebaTa akademiis 
prezidentebi. arc leqsikografiis ZirZvel istoriaSi, arc mecnierebaTa 
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erovnuli akademiis daarsebidan dRemde mis dargobriv ganyofilebaTa da 
insti tutTa mier momzadebul publikaciebs Soris msgavsi uprecedento 
gamocema ar moiZebneba.

CamoTvlili upiratesobis miuxedavad, metalurgebi mecnierebaTa 
erovnul akademiaSi yvela dargze cota akademikosiTaa warmodgenili.

`samTometalurgiuli enciklopediis~ avtorebi, saredaqcio kolegi
is wevrebi, Rrmad varT darwmunebulni, rom saqarTvelos mecnierebaTa 
erovnuli akademiis prezidiumis wevrebi da akademiis prezidenti giorgi 
kvesitaZe, romelic winamdebare enciklopediis samecnierosaredaqcio sab
Wos Tavmjdomarea, akademiis samomavlo arCevnebSi metalurgebs tradiciu
lad gamouyofs sakonkurso adgilebs, rom Rirseuli metalurgimecnier
ebi arCeul iqnan saqarTvelos mecnierebaTa erovnuli akademiis Semadgen
lobaSi.

rusTavis mxareTmcodneobis muzeumi 
TbilisSi saaviacio qarxnis dafuZnebis Semdeg nikoloz qaSakaSvili 

1944 wels Seudga i. stalinis axali davalebis Sesrulebas, amierkavkasiis 
metalurgiuli qarxnisa da qalaq rusTavis mSeneblobisTvis safuZvlebis 
Cayras. am procesSi mSeneblebi uZveles samarxebs waawydnen, daukavSir dnen 
arqeologebs da qarxnis mSeneblobis procesebTan paralelurad daiwyo 
arqeologiuri gaTxrebic. 

1949 wels daarsda rusTavis arqeologiuri eqspedicia gamoCenili ar
qeologis giorgi lomTaTiZis xelmZRvanelobiT. M1950 w. aSenebul orsar
Tulian kotejSi gaixsna mxareTmcodneobis muzeumi.Gg. lomTaTiZis wina
dadebiT direqtorad dainiSna arqeologi Tamar paataSvili. Semdeg muzeu
mis direqtori iyo luiza basilaSvili, Semdeg rusTavis mxareTmcodneobis 
muzeums, dRemde, unarianad uZRveba istoriis mecnierebaTa doqtori, qal
batoni nazi paWikaSvili. Mmisi TxovniT da metalurgiuli qarxnis direq
toris guram qaSakaSvilis daxmarebiT metalurgebis samSeneblosaremon
to sammarTvelos ufrosma, rusTavis didma patriotma niko bedenaSvilma 
ramdenjerme gaafarTova muzeumis Senoba. muzeumis xelmZRvanelobis Sed
genili gegmiT arqeologiuri gaTxrebis istoriuli eqsponatebi ganTavsda 
pirvel sarTulze, xolo meore sarTulze _ metalurgiuli, qimiuri qa
rxnebis, institutebisa da qalaqis organizaciebis istoriuli masalebi. 

muzeumis eqsponatebis gamofena iwyeba, qalaqis pirveli baris 
damrtymelis, profesor nikoloz qaSakaSvilis niRbiT, piradi nivTebiT 
da rusTavis im periodis fotosuraTebiT; Semdeg qarxnis direqtoris, te
qnikis mecnierebaTa doqtoris nikoloz gomelauris, legendaruli mSene
blis nestor giorgaZis, qalaqis partiuli xelmZRvanelis kapiton qirias, 
sabWoTa kavSiris mecnierebaTa akademiis viceprezidentis akademikos ivane 
bardinis stumrobis amsaxveli fotomasaliT, romelic 1945 wels Camovi
da rusTavSi nikoloz qaSakaSvilis TxovniT sruli metalurgiuli cik
lis qarxnis mSeneblobisa da dakanonebisTvis, riTac fuZndeboda qimiuri 
mrewveloba da sxv. 

Semdeg asaxulia solomon SaraZeniZis, oTar sulaZis, guram qaSakaS
vilis direqtorobis periodis sailustracio fotomasala, rusTavis meta
lurgiuli qarxnis pirveli Taobis metalurgebis socialisturi Sromis 
gmirebis vardiS koberiZis, arCil ZamaSvilis, amiran fanculaias, oTar lo
miZis da sxvaTa suraTebi; Qqimiuri mrewvelobis qarxnebis, institutebis, 
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`gipromezis~, `avtomatmrewvis~ da qalaqis sxva organizaciebis istori
uli masalebi. qalbatoni nazi paWikaSvilis iniciativiT qalaq rusTavis 
RirsSesaniSnavi TariRebis aRsaniSnavad xSirad xvdeba rusTavel mSrome
lebs.

rusTavis rkinabetonis nakeTobaTa kombinati
rusTavis rkinabetonis nakeTobaTa qarxana (kombinati) aSenda a/k rusTavis 

metalurgiuli qarxnis saamqroebis betonis samuSaoebisa da rkinabetonis 
konstruqciebiT uzrunvelsayofad. metalurgiuli qarxnis garda, kombinati 
betonis duRabiTa da konstruqciebiT uzrunvelyofda qimkombinatis, cemen
tis, qimiuri boWkos da saqarTveloSi mravali dar gis qarxnebisa da sam
rewvelo obieqtebis mSeneblobas. Sedioda ra a/k `meta lurgmSenis~ trest 
#1is SemadgenlobaSi, aRniSnulma kombinatma monawileoba miiRo rus
TavSi yvela sawarmos, administraciuli Senobebis, mravalsarTuliani 
sacxovrebeli saxlebis mSeneblobaSi. samrewvelo or ganizaciebis garda, 
kombinatma monawileoba miiRo rusTavis mSenebelTa, qimi kosTa, kulturis 
saxlebis, metalurgTa kulturis sasaxlis, sta di onis, rusTavis sastumros 
mSeneblobaSi da sxv. rkinabetonis nakeTo baTa kom binatis xelmZRvanelebidan 
aRsaniSnavia direqtoris SoTa lomiZis moRvaweoba, romelmac zemoT 
CamoTvlilis garda, janmrTelobis ministris moad giled muSaobisas aaSena 
respublikis mravali saavadmyofo. SoTa lomiZis Semdeg kombinats unarianad 
xelmZRvanelobda direqtori guram sirbilaZe.

rusTavis saSenmasalaTa qarxana
rusTavis saSenmasalaTa qarxana aSenda rusTavSi metalurgiuli 

qarxnis teritoriaze brZmedis widebidan saizolacio masalebis sawar
moeblad. am qarxanaSi damzadebuli saizolacio masalebiT maragdeboda 
rusTavis Tbosaizolacio samSeneblo sammarTvelo, romelic asrulebda 
_ rusTavis Tboeleqtrocentralis, qalaqis sacxovrebeli saxlebis gaT
bobisaTvis milsadenebis, gardabnis, quTaisis, Tbilisis Tboeleqtrosad
gurebSi _ Tbosaizolacio samuSaoebs. qarxana warmatebulad muSaobda i. 
maWavarianis direqtorad muSaobis dros.

rusTavis saxlmSeneblobis kombinati 
rusTavis saxlmSeneblobis kombinati dafuZnda kapitaluri mraval

sarTuliani rkinabetonis konstruqciebs saxlebis mSeneblobisaTvis, ro
melic am saxlebisaTvis amzadebda, rusTavis metalurgiuli qarxnis sor
tuli glinvis saamqros warmoebuli armaturiT, rusTavis cementis qarxnis 
cementiT da md. mtkvris inertuli masalebiT. misi pirveli direqtori iyo 
arsena beriZe. kombinatis moZvelebuli mowyobiloba Seicvala da gadaia
raReba moxda mogvianebiT, eleqtrofoladsadnobi saamqros kompleqsis 
mSeneblobis dros kombinatis direqtoris levan maxvilaZis, q. rusTavis 
xelmZRvanelobis (Teimuraz xazaraZe, iuza maWavariani), metalurgiuli qa
rxnis direqtoris moadgilis _ vaJa barabaZis (19272005 ww.), `gipromezis~ 
direqtoris judu cxeliSvilis (19322019 ww.) da rusTavis metalurgiuli 
qarxnis direqtoris guram qaSakaSvilis iniciativiT.

rusTavis trestis a/k metalurgmSenis qimmrewvmSenis sammarTvelo
nikoloz qaSakaSvilis iniciativiT daiwyo Tu ara sruli metalur

giuli ciklis qarxnis mSenebloba koqsqimiuri saamqroTi, misi sawarmoo 
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narCenis Zalian ZviradRirebuli koqsis airis gadasamuSaveblad, daiwyo 
azotsasuqebis qarxnisa da sxva qimiuri sawarmoebis mSenebloba. mSeneblo
bis organizaciisaTvis Seiqmna samSeneblo sammarTvelo `qimmrewvmSeni~. 
sammarTvelos pirveli xelmZRvaneli iyo sabWoTa kavSiris gmiri, mSenebel
inJineri _ kirile ukleba, mTavari inJineri _ budu mSvenieraZe. azotsasu
qebis, qimiuri boWkos, cementis qarxana da sxva qimiuri sawarmoebi rusTavis 
`qimmrewvmSenis~ aSenebulia. miuxedavad didi, datvirTuli, sapasuxismgeb
lo Tanamdebobisa, nikoloz qaSakaSvili xSirad stumrobda azotsasuqebis 
qarxnis mSeneblobas, sammarTvelos ufrosTan kirile uklebasTan qimiuri 
obieqtebis mSeneblobaSi Tavisi gamocdilebis gaziarebis mizniT.

rusTavis feroSenadnobTa qarxana
qalaq rusTavSi sxva qarxnebTan da sawarmoebTan erTad funqcioni

rebs mamuka da mindia mindelebis aSenebuli feroSenadnobTa qarxana Sps 
`ruseloisi~ ori eleqtroRumliT, romelTa jamuri wliuri mwarmoeblu
robaa 24 000 tona Senadni. Qqarxana wliurad awarmoebs 24 milioni dol
aris produqcias – ZiriTadad ferosilikomanganums, ferosiliciumsa da 
feromanganums. saWiroebisamebr SeuZlia feroqromis, ferovanadiumisa da 
ferotitanis warmoeba.

sawarmoSi dasaqmebulia 400 muSa da inJinerteqnikuri personali. 
sawarmos generaluri direqtoria nugzar kevliSvli, teqnikuri direqtori 
_ biZina mindeli, warmoebis ufrosi rusTavis metalurgiuli qarxnis mar
tenis saamqros ufrosobisas gamobrZmedili cnobili metalurgi, qalaq 
rusTavis sapatio moqalaqe, saqarTvelos saxelmwifo premiis laureati, 
teqnikis mecnierebaTa kandidati – akademiuri doqtori merab mumlaZe. 

rusTavis qimiuri boWkos qarxana
rusTavis qimiuri boWkos qarxnis mSenebloba daigegma qimiuri sa

suqebis qarxnis meoreuli produqciis _ kaprolaqtamis gadasamuSaveblad. 
misi pirveli direqtori iyo giorgi baramiZe, mT. inJineri _ ivane grZeli
Ze. qarxanaSi warmatebiT iqna aTvisebuli xelovnuri boWkos sxvadasxva 
bagirebisa da, rac mTavaria, qsovilebis nedleulis warmoeba.

rusTavis `centrmetalurgremonti~
rusTavis `centrmetalurgremonti~ daarsda metalurgiuli qarxnis 

samSeneblosaremonto samuSaoebis Sesasruleblad, Savi metalurgiis sa
ministros gankargulebiT. `centrmetalurgremontis~ pirveli mmarTveli 
iyo boris qajaia, Semdeg nikoloz bedenaSvili, genadi kvirikaSvili, rom
lis muSaobis periodSi sagrZnoblad gaizarda samSeneblosamontaJo sa
muSaoebis moculoba da is gadaiyvanes rusTavis aRmaskomis Tavmjdomaris 
moadgiled. Semdeg sammarTvelos ufrosebad muSaobdnen: mamia nebieriZe, 
merab biwaZe, amJamad `centrmetalurgremontis~ sammarTvelos unarianad 
xelmZRvanelobs, mTavar inJinrad wlebis ganmavlobaSi gamobrZmedili, 
murad gogatiSvili. sawarmoo daniSnulebis saremontosamontaJo samuSa
oebis garda, asrulebda metalurgiuli da saglinavi saamqroebis sayo
facxovrebo daniSnulebis obieqtebis remontsa da mSeneblobas. am sam
marTvelos Sesrulebulia metad sapasuxismgeblo samontaJosamSeneblo 
samuSaoebi _ martenis saamqros 90metriani sakvamle milebis demontaJi da 
montaJi, rusTavis muzeumis rekonstruqcia, axali sademonstracio darba
zebis mSeneblobiT, borjomis sanatoriumebis rekonstruqcia da sxv. 
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rusTavSi zemtkice milebis warmoebis aTviseba
1984 wels rusTavis metalurgiuli qarxnis direqtorad dainiSna gu

ram qaSakaSvili. man memkvidreobiT miiRo umoqmedo qarxana brZmedisa da 
martenis Rumlebis avariuli gaCerebis gamo. saremontosamontaJo orga
nizaciebis _ `centrdomnaremontis~, `metalurgremontis~ daxmarebiT, qarx
nis xelmZRvanelobam SeZlo avariuli situaciidan gamosvla brZmedisa da 
martenis Rumlebis Catarebuli kapitaluri remontebis xarjze, Sedegad 
orive sabrZmede da martenis saamqroebi ukve asrulebdnen saxelmwifo geg
mebs, sagrZnoblad gaumjobesda produqciis xarisxi. 

sabWoTa kavSiris xelisuflebis gadawyvetilebiT rusTavis metal
urgiul qarxanaSi daigegma navTobmosapovebeli, samagri da satumbosa
kompresoro milebis xarisxis mkveTri zrda _ dasavleT germaniidan didi 
savaluto TanxebiT SeZenili mowyobilobis xarjze, zemtkice milebis war
moeba da damuSaveba programiT marTuli robotizebuli teqnikiT aRWurvi
li, milebis xraxnmWreli, Carxebis nakaduri xazebiT. aRniSnuli RonisZie
ba daigegma azerbaijanSi 12000 metrze arsebuli maRali xarisxis navTobis 
mosapoveblad, nacvlad arsebuli 3000 metrisa.

milebis warmoebisa da navTobis mopovebis es teqnologiuri siax
le, rusTavis mefoladeebis da milglinavebis kvalificiuri upiratesobis 
gamo azerbaijanis sumgaiTis qarxnis nacvlad rusTavis metalurgiul qa
rxanaSi daigegma, am strategiul sakiTxs akontrolebda ssrk mTavroba da 
skkp ck politbiuro.

avtomatizaciisa da meqanizaciis centraluri laboratoriis ufrosi 
jumber kakulia, samwuxarod, gardacvlili gaxldaT, magram misma aRzr
dilebma, avtomatizaciaSi daxelovnebulma axalgazrda profesionalebma 
_ nugzar melqaZem, gizo lursmanaSvilma _ meqanikuri saamqros ufro
sis nugzar abesaZis daxmarebiT, ukrainel mecnierebTan da germanel spe
cialistebTan TanamSromlobiT ganaxorcieles cxlad glinuli zemtkice 
milebis wrToba, moSveba, Tbili glinva. aseve warmatebiT iqna aTvisebuli 
avstriuli `haidis~ da germanuli `emagis~ firmebis programuli marTvis 
avtomatizebuli da robotizebuli CarxebiT zemtkice navTobmosapovebe
li satumbisakompresoro milebis warmoeba. qveynisTvis am strategiulad 
mniSvnelovan samuSaoebs unarianad xelmZRvanelobdnen milsaglinavi saa
mqros ufrosi robinzon lomiZe da misi moadgile judu gabriCiZe. aRniS
nuli teqnologiebis danergvam gamoiwvia legirebuli 36Г2С, 20Х Г2Б, 40ГТ 
da sxva ZviradRirebuli foladebis markebis _ naxSirbadiani 2535 markis 
foladebiT Canacvleba, ramac moitana didi ekonomikuri da xarisxobrivi 
efeqturobis maCveneblebis amaRleba ganapiroba.

rutili 
laTinuri warmoSobis sityva, niSnavs moyviTalowiTels, oqrosferwi

Tels. r. _ titanis dioqsidis erTerTi polimorfuli modifikaciaTagania, 
romelic zogjer gvxvdeba rkinis, tantalis an niobiumis narevTan erTan.

r. sisale mineralogiuri skalis mixedviT 6,57,5ia, xolo simkvrive 
_ 42004400 kg/m3.

r. farTod iyeneben eleqtrodebis warmoebaSi, misgan amzadeben pig
mentebs titanis dioqsidis saxiT, rasac TviTmfrinavmSeneblobaSi gamoiye
neben. r. gamoiyeneba, agreTve, dafuWvili titanis, titanis Semcveli fo
ladebisa da karbidebis warmoebaSi, radioteqnikasa da keramikaSi.
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rutiliT dafarva

eleqtroduli danafari, romlis widawarmomqmnel fuZes warmoadgens 
rutili, aluminsilikatebi da karbonatebi.

rqavercxla

mrgvali profilis foladi 0,230 mm diametriT specialurad damuSave
buli (xexviT da gaprialebiT) zomebis gazrdili sizustiT.

rRveva

gare an Siga Zabvebis moqmedebis Sedegad bzarebis Casaxvis da (an) 
ganviTarebis kinetikuri procesi. mTavrdeba nakeTobis an nimuSis daSliT, 
nawilebad dayofiT. r. klasificirdeba sxvadasxva niSniT Semdegi saxee
biT: moqmedi Zalis xasiaTis mixedviT; rRvevis makroskopuli zedapiris 
orientaciiT; plastikuri deformaciis sididis mixedviT, romelic win 
uswrebs myife da blant rRvevas; r. zedapiris ganlagebiT struqturis 
mimarT (transkristaluri), intenkristaluri da Sereuli; gare garemos 
gavleniT da a. S. rRvevis zedapiris struqturaSi r. xasiaTis gamovlena 
Seiswavleba fraqtografiiT.

r. arastabiluri
r. bzarebis spontanuri da katastrofuli ganviTarebiT, sxeulSi 

drekadi energiis dagrovebis Sedegad warmoiqmneba;

r. blanti
r., romelsac win usw

rebs mniSvnelovani plasti
kuri deformacia da mimdina
reobs sxeulis mTel mocu
lobaSi. masalis r.b. iwyeba 
mikroglejilebis da mikro
sicarieleebis warmoqmniT, 
romelic datvirTvis dros 
izrdeba da erTmaneTs Seur
T  debian wagrZelebis da zRu
darebis gawyvetis Sedegad. 
amiT warmoiqmneba r. saerTo 
zedapiri – ormosebri reliefis texi. Zalian rbili masalis SemTxvevaSi 
– wawvetebuli formis texi;

r. daRlilobiTi
datvirTvis sididis an niSnis perioduli cva

lebadobis moqmedebiT gamowveuli r., mdgomareobs da
zianebis TandaTanobiT dagrovebaSi, romelic iwvevs 
damaxinjebis kritikul xasiaTs calkeul moculo
baSi (marcvalSi) cikluri mikroplastikuri defor
maciis Sedegad; pikuri lokaluri Zabvebis warmoqm
naSi, romelic iwvevs atomSorisi kavSiris rRvevas; 
daRlilobiTi Canasaxebis bzarebis warmoqmnaSi, maT 
ganviTarebasa da sabolood rRvevaSi. r. d. (gamyof 
zedapirs) aqvs Taviseburi niSnebi, romelic gansx
vavdeba sxva saxis rRvevis zedapirisagan;

blanti rRveva

daRlilobiTi 
rRveva
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r. marcvlaTSiga (transkristaluri)
r. ZiriTadad xorcieldeba marcvlebze bzarebis ganviTarebiT; is 

SeiZleba iyos blanti (winmswrebi mniSvnelovani makro da mikroplas
tikuri deformaciiT), myife (TiTqmis udeformaciod, xleCis meqanizmiT) da 
Sereuli anu blantmyife (erTdroulad myife da blanti rRveviT);

r. marcvalTSorisi (interkristaluri)
r., romelic xdeba upiratesad. marcv

lebis sazRvarze ganviTarebiT maTi naklebi 
simtkicis gamo TviT marcvlis simtkicesTan 
SedarebiT. am r. ganapirobebs marcvlis saz
Rvrebze CanarTebis segregacia, Sualeduri 
fazebis myife marcvalTSorisi SuaSree
bis warmoqmna, temperaturis Semcireba (civ
texadobisas) an momateba (cxeltexadobisas) 
da sxv. m. rRvevisas marcvlebis interkrista
luri texi warmoiqmneba;

r. mowyvetiT
normaluri gamWimavi Zabvebis moqmedebiT warmoqmnili r., zedapiri 

irRveva modebuli Zalis mimarT perpendikularulad;

r. myife
r. SesamCnevi plastikuri de

formaciis gareSe bzaris ganviTa
rebis mikroskopulad myife meqa
nizmiT (xleCiT, kvazixleCiT);

r. wyalbaduri
r. romelic gamowveulia 

wyal badis liTonTan urTierTq
medebis Sedegad; SeiZleba gamoi
wvios maRali wnevis airulma wy
albadma, myife produqtebma liTonTan urTierTqmedebisas adsorbirebiT 
da gaxsnili wyal badiT, marcvalTsazRvruli da fazaTa Soris wyalbadis 
segregaciiT;

marcvalTSiga (transkristaluri) 
blanti rRveva

marcvalTSiga (transkristaluri) 
myife rRveva

marcvalTSorisi 
(interkristaluri) myife rRveva

myife rRveva
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r. WriT
mxebi Zabvebis moqmedebiT gamowveuli r.; ganasxvaveben ori saxis WriT 

rRvevas: 
1. ganivi ZvriT, romlis dros zedapiri irRveva paralelurad, xolo 

bzaris fronti modebuli Zalis perpendikularuli mimarTulebiT; 
2. grZivi (sufTa) ZvriT, romlis dros zedapiri irRveva da bzaris 

fronti paraleluria modebuli Zalis mimarTulebiT.

ryeva

Zalis didi dartymiT gamowveuli an konstruqciulad daSvebuli 
mowyobilobis an misi nawilis gadaxra vertikaluri an horizontaluri 
sibrtyidan an RerZidan. magaliTad, dganis r., sakvamle milis r. da sxv.

rCilva

1. ori sxvadasxva an erTi dasaxelebis masalis erTmaneTTan ganuyo
flad SeerTeba sarCilis daxmarebiT maTi gadnobiT. gamoiyeneba r. mra
vali xerxi: eleqtrorkaluri, lazeruli da sarCiliT;

2. masalebis SeerTebis xerxi, romlis drosac SesaerTebel detalebs 
Soris uwyveti atomTSorisi kavSiri warmoiqmneba maTi nawiburebis gadno
bis gareSe, ufro advildnobadi galRobili Txevadi liToniT (sarCiliT) 
myari zedapirebis dasvelebis gziT.

rCilva (SeerTeba) sarCiliT 

myari masalebis sarCiliT SeerTebis procesi. rCilvisas xdeba 
ZiriTadi masalis da sarCilis urTierTgaxsna da difuzia. nakeTobis Se
saerTebel nawilebs Soris RreCos avsebs gamdnari sarCili, ris Sede
gad foladis, Tujis, minis, keramikis da sxva masalis nakeTobaSi miiReba 
dauSleli SeerTeba. yvelaze gavrcelebulia liTonebis r., romelsac pi
robiTad ajgufeben, rogorc r. sali da rbili sarCiliT. sali sarCiliT 
rCilvisas gaxurebas axorcieleben airuli sanTuriT, eleqtrorkaliT, 
maRali sixSiris deniT, mufelur, gvirabian da sxva RumlebSi. rbili 
sarCiliT rCilvas awarmoeben sarCiliT, airnaTuriT, gamdnari sarCilis 
abazanaSi CayursviT. gamdnari sarCilis abazanaSi CaZirviT da a. S. garda 
amisa, ganarCeven gansakuTrebiT advildnobad (tdn≤145 °C) sarCiliT, advil
dnobad s. (tdn≤450 °C) r., saSualoddnobad s. (450<tdn≤1100 °C) r., maRaldnobad 
s. (1100<tdn≤1850 °C) r. da Zneldnobad s. (tdn>1850 °C) r. 

rCilvis teqnologiuri procesi

rCilvis teqnologiuri procesi Sedgeba misarCili masalis zedapiri
sa da sarCilis momzadebis, awyobis, sakuTriv rCilvis, rCilvis Semdeg 
nakeTobis damuSavebisa da xarisxis kontrolis operaciebisagan.

rxeva, rxevebi

myari, Txevadi da airovani sxeulebis moZraoba, romelic gansxvavde
ba drois erTeulSi ganmeorebiTobis xarisxiT. ganasxvaveben meqanikur, 
eleqtromagnitur, eleqtromeqanikur da sxv. 

r. did rols TamaSoben eleqtroteqnikaSi, avtomatikaSi, manqanaT
mSeneblobaSi, mSeneblobaSi. r. aqvs sxvadasxva fizikuri buneba da war
moqmnis mizezi. metalurgiul teqnologiaSi iyeneben meqanikur an eleqt
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romeqanikur r. liTonis (Txevadi) dasamuSaveblad. r. moqmedebis Sedegad 
Txevadi liTonidan xdeba araliTonuri CanarTebisa da airebis gamoyofis 
daCqareba. Txevadi liTonis vibraciiT damuSavebam farTo gavrceleba pova 
xarisxovani foladebisa da Senadnobebis warmoebaSi.

s

saabonento

saabonento komunikaciis sistemasTan damakavSirebel monacemTa ga
dacemis arxi.

saavtomate foladi 

gogirdis (0,080,2 %) da fosforis (0,060,15 %) Warbi raodenobebis Sem
cvelobebi am foladSi aadvilebs misgan damzadebul nakeTobaTa WriT 
damuSavebas. gogirdisa da fosforis maRali Semcveloba xels uwyobs 
WriT damuSavebis procesSi msxvrevadi burbuSelis warmoqmnas. aseTi bur
buSela, Tavis mxriv, naklebad cveTs instruments da gluvi, sufTad da
muSavebuli zedapiris miRebas uzrunvelyofs. saavtomate folads amzade
ben civnaglini Reroebis saxiT, romlebsac axaratebiT WriT amuSaveben 
e. w. avtomatur Carxebze WanWikebis, qanCebisa da masobrivi warmoebis sxva 
detalebis sawarmoeblad.

saamqro

samrewvelo sawarmos ganyofileba, romelic axorcielebs sxvadasxva 
teqnologiur process da awarmoebs gansazRvrul produqcias. metalur
giuli qarxnebisa da kombinatebis ZiriTadi saamqroebia: 

s. saaglomeracio
s., romelSic amzadeben sxvadasxva saxisa da Sedgenilobis aglomer

ats an metalizebul gundebs;

s. brZmedisa
saamqro, romelic brZmed

Si (brZmedis RumelSi) awarmoebs 
Tujs. Sedgeba brZmedis erTi an 
meti Rum lis, airsawmendi sistemis, 
vagonamyi raveblis (vagonsayiravis), 
madangrei feruli amweebiT aRWur
vili sakazme da samsxmelo ezoebis, 
xvimi rebis estakadis, gadamtvirTavi 
vagonebis anu transferkarebis, va
gonsasworis, haermaxureblebis anu 
kauperebis, Tu jis saCamosxmo manqa
nisa da sxva ubnisagan;

s. dolomitisa
s., romelSic amzadeben dolomitis fxvnils nedli dolomitis 

gamowviT cilindrul mbrunav RumelSi;

brZmedis saamqro
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s. eleqtrofoladsadnobi
s., romelic awarmoebs folads eleqtrofoladsadnob RumelSi;

s. Termuli
s., romelic axorcielebs liTonproduqciis Termuli damuSavebis 

operaciebs;

s. konverterisa
s., romelic folads besemeris, 

Tomasis an Jangbadkonverteruli me
TodebiT Txevadi Tujis civi haeriT 
an JangbadiT gaqreviT awarmoebs; 
Tanamedrove Jangbadkonverteruli 
saamqro 100, 200 an 300toniani kon
verterebiT aris aRWurvili; k.s. 
we liwadSi awarmoebs 1dan 5 mln 
to namde folads; rogorc wesi, 
Ti Toeul konverters emsaxureba 
uwyveti Camosxmis erTi manqana;

s. koqsisa
s., romelic awarmoebs koqss sakoqse RumlebSi koqsvadi naxSirebis 

mSralad gamoxdis meTodiT (uhaerod gamowviT);

s. liTondafarvisa
s., romelSic antikoroziuli an cveTamedegobis Tvisebebis miniWebis 

mizniT xdeba liTonproduqciis zedapiris dafarva raime sxva liTonis fe
niT difuziuri an sxva meTodiT;

s. martenisa
s., romelic awarmoebs folads martenis RumlebSi;

s. milsaadidvo (milamdidavi)
s., romelic awarmoebs SedarebiT mcire zomis mrgvali da marTkuTxa 

kveTis civad deformirebul milebs civad glinvisa da adidvis dganebze;

s. milsaglin(av)i
s., romelic awarmoebs SedarebiT didi zomis mrgva li da marTkuTxa 

kveTis cxlad glinul unakero sapasuxismgeblo daniSnulebis milebs 
agregatebze gamWol(av)i da avtomaturi milsagli n(av)i dganebiT;

s. milsaSemduReblo
s., romelic awarmoebs swornakerian an spiralurnakerian milebs av

tomaturi SeduRebis dganebiT;

s. moTuTiebisa
s., sadac xdeba milebis, mavTulis an sxva saxis liTonproduqciis 

zedapiris TuTiiT dafarva sxvadasxva meTodiT (ix. liTondafarvis s.);

s. rkinigzis
s., romelic metalurgiul qarxnis saamqroebs teqnologiurad akavSi

rebs erTmaneTTan sarkinizo transportiT;

s. saglin(av)i
s., romelic awarmoebs cxladdeformirebul naxevarfabrikatebs, mza 

naglinisa da sxvadasxva daniSnulebis liTonis namzadebs (blumebs, sla
bebs da sxv.); 

konverteris saamqro
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s. sadnobi
s., romelic awarmoebs sxvadasxva liTonisa Tu Senadnobis gamod

nobas Sesabamis sadnob RumelagregatebSi. magaliTad: brZmedis, martenis, 
spilenZis, aluminis da sxva s.;

s. sakalibrevalcsaxarato
s., romelic gacveTili, saglin(av)i dganebis glinebis daduRebas, ga

daCarxvas, kalibris axali zomebiT axorcielebs;

s. samsxmelo
s., romelic awarmoebs Tujis, foladisa da feradi liTonis Se nad

nobebis sxmulebs;

s. samWedlo
s., romelic awarmoebs sxvadasxva daniSnulebis liTonnakeTobis 

miRebisaTvis Wedvas, tvifrvas pnevmat(ik)uri, hidravlikuri wnexebisa da 
manqanamowyobilobis gamoyenebiT;

s. saurnale
s., romelic amzadebs sadnobi RumlebisaTvis gadasamuSavebel 

gabaritul jarTs avtogenuri Wris, wnexisa da sxva meTodebiT;

s. sortuli glinvisa
s., sadac xdeba sxvadasxva profilisa da zomis naglinis warmoeba.

saamwyobosaSemduReblo stendi
msxvilgabarituli nakeTobis gansaTavsebeli da SesaduRebeli de

talebis saWiro mdgomareobaSi fiqsirebisaTvis gamosayenebeli teqnolo
giuri aRWurvilobasamarjvebi.

saaqcio sazogadoeba `madneuli~ da Sps `kvarciti~
2010 wels ss `madneulma~ da Sps `kvarcitma~ (direqtorebi giorgi 

devaZe da dimitri kalandaZe) daiwyes abulmukis (saydrisis) oqrospilen
Zis sabadodan oqros Semcveli meoreuli kvarcitebis grovuli gamotut
vis meTodiT gadamuSaveba da oqrospilenZis madnebis madneulis gamamd
idrebel fabrikaSi gadamuSaveba.

2012 wels madneulis oqrospilenZis madnebisa da oqros Semcveli me
oreuli kvarcitebis gadamamuSavebeli sawarmoebi Seis yida kompania RMGm. 
20172020 wlebi (aRmasrulebeli direqtorebi joni SubiTiZe da Tornike 
lipartia) mniSvnelovani iyo RMG jgufis istoriaSi.

warmoebis procesis paralelurad, aTeuli wlebis ganmavlobaSi 
dagrovebuli ekologiuri problemebis gadasaWrelad SemuSavebul iqna 
garemosdacviTi samwliani programa da daiwyo misi Sesruleba, rac iT
valiswinebda Zveli sanayaroebis formirebasa da mowesrigebas, mdinare 
kazreTulas inkafsulaciagawmendas, mdinare maSaveras gasufTavebas, sxa
dasxva masStabis gamwmendi nagebobebis aSenebas, warmoebaSi Tanamedrove 
filtrebis montaJs, axali teqnologiebis danergvas, dasrulebuli kari
erebisa da sanayaroebis rekultivaciasa da sxv. sami wlis ganmavlobaSi 
am programis Sesrulebaze kompania RMGim daxarja 30 milion larze 
meti. 20152019 wlebSi aRmoCenil iqna da eqsploataciaSi Sevida beqTakaris 
oqropolimetaluri miwisqveSa sabado, romelic damuSavebis teqnologi
uri unikalurobiT uprecedentoa regionSi. 20122019 wlebSi RMG jgufSi 
gaerTianebulma geologiursaZiebo kompania CMGm generalur direqtoris 
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joni SubiTiZisa da mTavari geologis mixeil WoxoneliZis iniciativiT 
Seiswavla da warmoebas gadasca beqTakaris oqropolimetaluri, bneli 
xevis oqropolimetaluri da muSevanis oqrospilenZis sabadoebi. RMG 
jgufSi gaerTianebuli kompaniebi dResac warmatebiT operireben bolni
sis, dmanisisa da TeTriwyaros raionebSi da CMG kompaniis warmoebuli 
saeqsporto produqciis realizaciaSi, saaqcio sazogadoebis muSaobaSi 
mniSvnelovani wvlili Seaqvs direqtoris moadgiles kaxa mWedliSvils.

sabado

1. dedamiwis qerqSi sasargeblo wiaRiseulis (minerali an mineralTa 
masivi) bunebrivi warmonaqmni, romlis amoRebadamuSaveba teqnikurad Sesa
Zlebeli da ekonomikurad mizanSewonilia. ganasxvaveben naxSiris, madneu
lis (liToni) da aramadneulis (sawvavi, saSeni masala) sabadoebs;

2. mineraluri nivTierebis bunebrivi dagrovebis adgili dedamiwis 
wiaRSi, romelic Seicavs sasargeblo elementebs da xarisxis, raodenobisa 
da mopovebis pirobebis TvalsazrisiT misaRebia sawarmoo damuSavebisTvis 
Tanamedrove teqnikis donisa da ekonomikurobis gaTvaliswinebiT.

sabeknela, satkepnela, satkepni manqana

1. gruntis satkepni samSene
blo manqana, romelic gamoiye
neba dambebis, gzebis, xidebis, 
aero  dromebis, msxvili metalur
giuli agregatebisa da sxva mSene
blobisaTvis. s. aRWurvilia Ta
visuflad vardnadi muSa orga
noTi, urna liT, filebiT, eleqt
romeqanikuri pnev mat(ik)uri amZ ra
viT. or ga noebi wu T Si asrulebs 
3dan 50mde (mcire) da 400mde 
(maRali) sixSiris dartymas. far Tod gamoiyeneba samsxmelo warmoebaSi 
sayalibe miwis Casatkepnad ya lib yuTSi;

 2. xelis pnevmat(ik)uri moqmedebis CaquCi, romelic gamoiyeneba sam
sxmelo warmoebaSi.

saberveli (samWedlo)

quris, sawvav areSi haeris mimwodebeli tyavissaberveliani an venti
latoruli mowyobiloba.

sabiZgebela

1. eleqtruli an hidravlikuri meqanizmi gadataniTi moZravi organo
Ti, namzadTa an sxmulTa gamaxurebel RumelSi miwolisaTvis;

2. sakope yuTis an liTonis formebis, sxvadasxva modelis an sxmulis 
muSa siRruidan gamosagdebi; 

3. detali, romelic moZraobas gadascems sxva detalebs an manqanis 
meqanizmebs, romelSic wamyvani rgolia, mas moZraoba gadaecema muStasagan. 
aseTi meqanizmebi gamoiyeneba Sigawvis ZravebSi, sadac moZraoba muSta ga
manawilebeli lilvidan sarqvlebs gadaecema.

satkepni manqana
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sabprocesi
Txevadi foladis rafinirebis meTodi cicxv

Si qvevidan argonis gaqreviT; zemodan CaSvebulia 
cecxlgamZle masaliT amogebuli vakuumuri kamera 
liTonze gauxSoebis Sesaqmnelad da liTonis wi
dasTan kontaqtis asacileblad malegireblebisa da 
feroSenadnobebis cicxvSi Setanis dros.

nax.: sabprocesis sqema

1. liToniani (metaliani) cicxvi; 2. CasayvinTi (CasaZiri) 

cecxlgamZle xufi; 3. masalebis misawodebe li xvreli; 4. 

sinTezuri wida; 5. mJangavi wida; 6. Sibe ruli saketi; 7. 

forovani (forebiani, svretebiani) sacobi.

sabrunebeli vagoni _ ixileT vagonbrunvela.

sabruni meqanizmi

sakuTari RerZisadmi nagli nis 

180°mde kuTxiT gadasabrune beli 

me qa  nizmi, romliTac aRWur vilia 

mom Wim(av)i, sortsaglinavi da sxva 

dganebi. gamoiyeneba namza disa da 

nakeTobaTa damzadebis, transpor

tirebisa da SefuTvis procesSi.

sabrZmede saamqros ezo
sawarmoo ubnebis kompleqsi, mequreTa samuSao moedani, mag., samadne 

(sakazme) da samsxmelo ezoebi.
samadne ezos daniSnulebaa brZmeduli dnobisTvis saWiro sakazme 

masalebis maragis Seqmna da maTi qimiuri Sedgenilobis gasaSualeba. sa
madne ezo ganlagebulia brZme
dis Rumlebis gaswvriv. TviT
gantvirTebadi an Ria vagonebiT 
madani miewodeba samadne ezos 
gaswvriv ganlagebul, betoni
sagan damzadebul tranSeas. 
sakazme ezos emsaxureba madan
greiferuli amweebi. maTi da
niS nulebaa madnis gadazidva 
tranSeidan samadne ezoSi, mad
nis qimiuri Sedgenilobis gasa
Sualeba da madnis gadazidva 
samadne ezodan xvimirebis es
takadaze.

saburRi gvirgvini 

saburRi instrumentis (Stanga, burRi) mosaxsneli an erTiani, mTliani 
gvirgvini, romlis meSveobiT xdeba Spuris (WaburRilis) sangrevSi qanis 
mongreva brunviTi an dartyma _ SebrunebiTi burRvis dros. 

blumingis sabruni meqanizmi

sabrZmede saamqros samadne ezo
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saburRi dazga (qanebis)
sxvadasxva tipis manqana meqanikuri damuSavebisaTvis. gankuTvnilia 

araliTonuri qanebis gasaburRad da naxvretebis gasakeTeblad.

saburRi danadgari
mowyobilobaTa kompleqsi WaburRilebis an Spurebis gasaburRad. 

saburRi danadgari aris miwiszeda nagebobebis kompleqsi, romelic Sedgeba 
meqanikuri da energetikuli mowyobilobisgan, saburRi koSkurisa da sxv.

saburRi danadgaris erTerTi ZiriTadi muSa kvanZia saburRi mile
bi da masze damagrebuli burRsatexi, romelic mTavari teqnologiuri 
instrumentia. burRsatexis medegobis gasazrdelad mimarTaven misi muSa 
nawilis armirebas sali Senadnobebis gamoyenebiT.

saburRi instrumenti 
Spurebisa da WaburRilebis saburRi instrumenti. misi muSa organoa 

mWreli gvirgvini.

saburRi koSkura 
nageboba amwe mowyobilobiT WaburRilze saburRi instrumentis CaS

vebisa da awevisaTvis.

saburRi manipulatori
saburRi manqanebis ZiriTadi maregulirebeli sayrdeni mowyobiloba.

saburRi manqana
samTo qanebsa an sasargeblo namarxSi mcirediametriani cilindruli 

formis naxvretis (xvrelis) mburRavi manqana.

saburRi Carxi
Senadn(ob)ebis, liTonnakeTobebis meqanikuri damuSaveba specialuri 

iaraRiT _ burRiT WriT damuSavebis erTerTi mowyobiloba. Sesabamisi 
daniSnulebis saburR dazgebs iyeneben agreTve xis, plastikuri da sxva 
masalis dasamuSaveblad.

saburRi CaquCi, perforatori 
dartymiT moqmedi manqana Spurebis (ufro iSviaTad WaburRilebis) gasa

burRad. EsaburRi manqana, romelSic damrtymeli dguSi winsvliTukusvliT 
moZraobasa da dartymas mbrunavi burRis meore boloze asrulebs.

sabjeni
1. naglinis moZraobis gasaCerebeli meqanizmi;
2. raime mowyobilobis sayrdeni. 

sagamyvano kompleqsi
samTo manqanebisa da mowyobilobebis nakrebi, romliTac gvirabis 

sagamyvano teqnologiis sruli cikli xorcieldeba.

sagamyvano (samTo) kombaini
kombinirebuli samTo manqana gvirabis sagamyvano operaciebis erT

drouli SesrulebisaTvis. misi meSveobiT xdeba qanis an sasargeblo wiaRi
seulis mongreva, qanis datvirTva da sxva damxmare operaciebis ganxor
cieleba.
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sagamyvano urnali 
nageboba Sesabamisi mowyobilobiT, romelic zemodan adgas Wauris 

pirs da saWiroa rogorc Wauris gayvanis, aseve misi eqsploataciisaTvis. 
urnalze ganlagebulia mimmarTveli Skivebi sxvadasxva daniSnulebis ba
girebisaTvis da Wauridan amoziduli qanis gadmosatvirTad.

sagebi
1. aglomeratis Txeli fena aglolentis cecxlrikze, romelzec tvir

Taven aglokazms;
2. sadnobi Rumlis liTonis qvedsa da kedlebze dafenili Tbosai

zolacio masala aguris, filebis, furclebis saxiT;
3. zodis Tavuri nawilis Tbosaizolacio filebi, romelTa gamoyene

biT Cajdomis niJara mTlianad Tavsdeba zodis Tavur nawilSi.

sagzao programuli sakomando aparati 
amwe manqanis avtomaturi marTvis sistemis Semadgeneli kvanZi, romel

ic asrulebs or funqcias: marTvis sqemaSi awvdis signals amwe WurWlis 
moZraobis dros WaurSi misi adgilmdebareobis Sesaxeb da svlis regula
tors udgens gzis siCqaris regulirebis programas.

saglesi, sagozi
sxvadasxva daniSnulebisa da Sedgenilobis cecxlgamZle masa, romel

sac amzadeben cecxlgamZle fxvnilebisa da SemakavSireblis erTmaneTSi 
SereviT. magaliTad, aseTia foladgamosaSvebi Raris s., boyvis zedsad
garis Siga zedapiris s. da sxv. 

saglin(av)i dganis gamarTva 
saglin(av)i dganis an sxva agregatebis mowyobilobis dagegmili re

montis Semdeg ZiriTadi teqnologiuri xazis parametrebis Semowmeba, ga
kontroleba, gamarTva da amoqmedeba.

sagroveli
bokis, sareqtifikacio danadgarisa da sadnobis an sxva daniSnulebis 

agregatebis qveda nawilSi arsebuli saTavsi, romelSic grovdeba Tuji, 
kondensati an raime sxva siTxe.

sadafi
igivea, rac perlamutri.

sadgari
manqanis ZiriTadi tanis (korpu

sis) sayrdeni nawili, romelzec gan
lagebulia misi kvanZebi da meqanizmebi; 
s. ganapirobebs urTierT gan lagebisa 
da gadaadgilebis saWi ro sizustes. s., 
ZiriTadad, Tujis an foladis sxmulia; 
mas aseve amzadeben foladis profilebi
sa da furclebis SeduRebiT.

s. daxuruli tipisa
mTliani, dauSleli saglin(av)i dganis muSa galis s., romelic 

Sekrulia xisti CarCoTi;

sadgari
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s. svetebiani
horizontaluri milis profilis wnexis sadgari, romlis wina da 

ukana ganivebi SeerTebulia 24 svetiT. 

sadedi
1. liTonis mosaxsnelTaviani swori an radialuri Rero, romelic 

SeaqvT foladis uwyveti Camosxmis danadgaris kristalizatoris qveda 
nawilSi liTonis pirveli ulufebis gasamyareblad (Txevadi liTonis 
kris talizaciis, gamyarebis dasaCqareblad) da formirebuli namzadis 
kristalizatoridan gamosaqaCad;

2. eleqtrowiduri gadadnobisa da vakuumrkaluri danadgaris kris
talizatorebSi Setanili foladis wneli, romelzec xdeba liTonis pir
veli ulufebis kristalizacia da gamyareba;

3. sistemaSi warmoqmnili an garedan Setanili kristalizaciis cen
trebi. magaliTad, Txevad foladSi arsebuli an garedan (xelovnurad) Se
ta nili araliTonuri CanarTebi an Zneldnobadi liTonis fxvnili.

sadeni
sakisris detali, romelsac eyrdnoba glinebi. s. mzaddeba brinja

os, babitisa da plastmasebisgan (teqstoliti, lignofoli da sxva). misi 
daniSnulebaa, Seamciros xaxunis Zalebi glinebis sakisrebSi. brinjaos s. 
gamoiyeneba maRali temperaturis pirobebSi (150-300 °C), xolo babitisa da 
plastmasebisa _ im SemTxvevaSi, rodesac glinebis sakisrebis temperatura 
ar aRemateba 80 °Cs.

sadeni (eleqtrogayvaniloba)
eleqtrodenis gasayvani spilenZis, aluminisa da sxv. mavTuli, rom

lis kveTi da mavTulebis raodenoba denis simZlavrisa da Zabvis parame
trebis Sesabamisad icvleba.  

sadetonacio zonari 
zonari, romlis gulad aRebulia maRali brizantulobis mqone niv

Tiereba. zonris daniSnulebaa, detonatoridan detonacia gadasces feTqe
bad nivTierebas. detonaciis siCqarea 6500 m/wT.

sadnobi eleqtroRumlis mokle qseli
eleqtrogamtari kvanZi Rumlis transformatoris meo reuli gragni

lis ga mom yvanebidan eleqtruli rka lis warmoqmnis adgilamde. eleqtroen
ergiis danakarge bis Semcirebis mizniT es kvanZi kompaqturi da, SeZ le bis
dagvarad, minimalu ri sigrZis unda iyos. mokle qselis elementebia: kompen
satorebi; xisti salteebis an 
milebis paketi; uZravi da moZ
ravi bunikebi; drekadi sal
teebi; dengamtari _ spilenZis 
wyliT sagrilebeli mili; sa
kontaqto ybebi, romlebic exe
ba eleqtrods da eleqtroen
ergias gadascems mimWeri nax
evarrgolis meSveobiT; ele
qtrodis nawili, sakontaqto 
ybebidan eleqtrorkalamde.

mokle qseli
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sadnobi Rumlis samuSao sivrce 

Rumlis zRudeebiT (magaliTad, kamariT, kedlebiTa da qvediT) Semo
fargluli da garemosagan gamoyofili sivrcis nawili, romelSic Seqm
nilia teqnologiuri procesisaTvis saWiro pirobebi, rogoricaa: samuSao 
temperatura, gasaxurebeli masalis iseTi CatvirTva, romelic Seqmnis idea
lur garemos Tbomimocvlis reJimisTvis da a. S. (magaliTad, Senadnobebis 
dnobis dros JangvaaRdgeniTi procesebi mimdinareobs Senadnobebis gamo
sadnobi Rumlis samuSao sivrceSi, romlis geometria da moculoba uz
runvelyofs siTbos minimalur danakargebs, cecxlgamZle amonagis mTeli 
zedapiris normalur Tbur datvirTvas, amonagis maRal medegobas, Txevad 
widasa da liTons Soris metalurgiuli procesebis intensiur mimdina
reobas, kazmis mTliani raodenobis programiT avtomatizebul miwodebas, 
CatvirTvasa da sxv.). Rumlis samuSao sivrcis forma, profili da zomebi, 
did gavlenas axdens mis teqnikurekonomikur maCveneblebze.

sadrenaJo Txrili 

miwisqveSa gvirabebSi sangrevidan wylis mosaSorebeli mcire 
ganivkveTis trapeciuli an marTkuTxa ganivkveTis formis Ria gvirabi.

saduRari

samTo saqmeSi wylis an sxva raime siTxis gamaxurebeli eleqtromowyo
biloba, romelic gamoiyeneba duRilis temperaturamde maT gasaxureblad.

saeleqtrodo mavTuli

civnaWimi foladis mavTuli SeduRebisa da daduRebisaTvis. saSem
duReblo eleqtrodebisaTvis mavTuli mzaddeba 0,3dan 12,0 mmmde dia
metris naxSirbadiani, daballegirebuli, legirebuli da maRallegire
buli foladebisagan.

saerTaSoriso konferenciebSi MqarTvel metalurgTa monawileoba

saqarTvelos damoukideblobis aRiarebis Semdeg rusTavis metalur
giuli qarxnisa da kompania `saqsamTometalurgiis~ (xelmZRvanelebi guram 
qaSakaSvili, rezo TxeliZe, zaur soxaZe) sagareo urTierTobebis areali 
gaizarda. qarxnisa da `saqsamTometalurgiis~ xelmZRvanelebi monawile
obdnen didi britaneTis, aSSisa da germaniis mier gamarTul samitebsa da 
konferenciebze metalurgiis ganviTarebis aqtualuri problemebis gan
xilvaSi.

privatizaciis Semdeg rusTavis metalurgiuli qarxana, samwuxarod, 
umoqmedobis gamo aRar gaxda saintereso ganviTarebul qveynebSi mimdinare 
konferenciebis organizatorebisa da monawileebisaTvis.

miuxedavad amisa, Cveni mecnierebi aqtiurad arian CarTuli sxvadasx
va samecniero RonisZiebaSi. kerZod, sawarmoosamecniero kompaniebis _ 
amerikuli `remakoris~ da germanuli `almametis~ organizebiT _ 2 weli
wadSi erTxel imarTeba konferenciebi londonSi, berlinSi, hanoverSi, 
badenbadenSi, venaSi, milanSi, pekinSi, dnepropetrovskSi, ekaterineburgSi, 
luleosa da sxva qalaqebSi da miRweuli mecnieruli warmatebebis gamo 
(manganumiani Senadnebis, foladis dnobis, foladisa da Tujis xarisxis 
Rumelgare damuSavebis, liTonis gangogirdebisa da sxva aqtualur sakiT
xebze), monawileoben: saqarTvelos teqnikuri universitetis metalurgiis 
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fakultetis kaTedris gamge, teqnikis mecnierebaTa doqtori omar miqaZe; 
metalurgiis, masalaTmcodneobisa da liTonebis damuSavebis departamen
tis xelmZRvaneli, teqnikis mecnierebaTa doqtori profesori daviT no
zaZe. 

am saerTaSoriso konferenciebze metad aqtualuria teqnikuri uni
versitetis foladis metalurgiis saswavlosamecniero centris xelmZ
Rvanelis, profesor guram qaSakaSvilis, profesor irakli qaSakaSvilis 
moxsenebebi, dakavSirebuli iseT mniSvnelovan mecnierul aRmoCenasTan, 
romelic moicavs erT agregatSi foladis Rumelgare gamodnobis, ganJang
visa da Camosxmis teqnologiur process, dapatentebulia saqarTvelosa da 
CineTSi, amJamad sruldeba aSSSi dapatentebis procesi.

2015 wels Cvenma qveyanam umaspinZla saqarTvelos teqnikuri univer
sitetis qimiurmetalurgiuli fakultetis dekanis, profesor nugzar 
wereTlis organizebiT Catarebul saerTaSoriso konferencias sazRvar
gareTeli mecnierebisa da specialistebis monawileobiT manganumiani Se
nadnobebisa da foladis gamodnobis aqtualur Temebze.

saerTi

ori an ramdenime milgayvanilobis erTmaneTTan SemaerTebeli milgay
vaniloba CamketiT an mis gareSe.

savarcxeli

Wriliani kalibris Sua amoburculi nawili. igivea, rac rebordi.

savele gvirabi 

miwisqveSa gamonamuSevari (gvirabi), romelic gayvanilia sasargeblo 
wiaRiseulis fenidan daSorebiT fuW qanSi, fenis saxuravi an sagebi gver
dis paralelurad.

sazeTi

1. manqanebisa da mowyobilobebis urTierTSemxebi detalebis zeda
pirze xaxunis Semcirebis mizniT sapoxad gamoyenebuli nivTiereba;

2. nivTiereba, romliTac faraven liTonnakeTobaTa zedapirs koro
ziis an xaxunis Sesamcireblad.

sazeli (saTeli, sazeli manqana 
rbiebiT)

1. Tixis, Samotis fxvnilis an sxv. cecx
lgamZle da Cveulebrivi masalebis mosaze li 
mowyobiloba _ Semrevi;

2. specialurad mowyobili sawarmoo Se
noba;

3. mbrunavqvediani da rbiebiani mowyo
bi loba, riTac amzadeben Tujisa da fola
dis gamosaSvebi Rarebis gasagoz Tixanax
Sirbadian cecxlgamZle masebs. xSirad es 
termini ixmareba TixasaTelis an Tixasaze
lis formiT.

nax.: sazeli manqana rbiebiT
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sazogadoebis ekologiuri usafrTxoeba
ekologiuri usafrTxoeba (enviromental safety)
mTeli sazogadoebis sasicocxlo interesebis dacva im Siga da gare 

faqtorebisagan, romlebic safrTxes uqmnis ekologiuri sistemis myar 
funqcionirebasa da, garkveuli TvalsazrisiT, aryevs qveynis saxelmwi
foebriobas.

sazogadoebrivi cxovrebis ekonomikuri ganviTareba
ekonomikuri ganviTareba (economic development)
sazogadoebrivi cxovrebis donis amaRlebisa da xarisxis gaumjobeseb

is procesi. moicavs sam mniSvnelovan Semadgenels: 
1. Semosavlebis, moxmarebis, ganaTlebis, jandacvisa da a. S. donis zrdas;
2. politikuri, ekonomikuri, socialuri da instituciuri sistemebis 

formirebis safuZvelze adamianTa urTierTpativiscemis zrdis xelSewyo
bis pirobebis Seqmnas; 

3. iseTi situaciis Seqmnas, romelSic sazogadoebas aqvs Tavisi moT
xovnilebebis dakmayofilebis gzebis arCevis SesaZlebloba.

ekonomikuri ganviTareba iwvevs pozitiur cvlilebebs socialur 
struqturaSi, sazogadoebrivi institutebis qcevaSi, ekonomikuri zrdis 
daCqarebaSi, uTanasworobis Semcirebisa da umuSevrobis aRmofxvraSi. misi 
meSveobiT viTardeba ekonomikuri sistema da mzaddeba cxovrebis donis 
xarisxis Semdgomi amaRlebis materialuri da sulieri pirobebi. 

sazomi
raime fizikuri an meqanikuri sididis ganmsazRvreli xelsawyo an 

mowyobilobadanadgari. magaliTad, siRrmis sazomi, donis sazomi, sisalis 
sazomi, sisqis sazomi da sxv.

sazRvargareT gagzavnili mZime seniT daavadebulTa mkurnalobis 
finansuri uzrunvelyofa

1989 wlis 9 aprils, rusTavelis gamzirze, sabWoTa jariskacebis mier 
darbeuli, dasaxiCrebuli, mowamluli demostrantebis sazRvargareT sam
kurnalod metalurgiuli qarxnis direqtorma g. qaSakaSvilma 100000 do
lari gadauricxa janmrTelobis saministros (ministri irakli menaRari
Svili). Mmerab kostavas meuRlis qalbatoni rusudan beriZis TxovniT misi 
qaliSvili, metalurgiuli qarxnis finansuri uzrunvelyofiT, amerikis 
SeerTebul StatebSi gaigzavna samkurnalod.

metalurgiuli institutis direqtoris ilia baraTaSvilis Suamdgom
lobiT institutis laboratoriis ufrosi  jovane saginaZe mZime senis 
diagnoziT samkurnalod germaniaSi iqna gagzavnili. 

Cveni qveynis didi patrioti, afxazeTis premierministri oTar zuxbaia 
metalurgiuli qarxnis direqtorma g. qaSakaSvilma, metalurgiuli qarxnis 
finansebiT, samkurnalod gagzavna parizSi.

amerikis SeerTebul StatebSi metalurgiuli qarxnis dafinansebiT 
gulis operacia Cautarda erToblivi sawarmos ganyofilebis ufross soso 
yviTelaSvils.

metalurgiuli qarxnis direqtoris moadgile vaJa barabaZe, `Tboe
leqtrocentralis~ ufrosi Tengiz kacitaZe damoukidebeli saqarTvelos 
periodSi, metalurgiuli qarxnis dafinansebiT mkurnalobdnen ruseTis 
prezidentis kremlis klinikaSi da sxv. 
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sazRvargareT gayidul inovaciur gamogonebaTa licenziebi 
msoflioSi erTerT warmatebul mecnierul naSromad iTvleba ino

vaciuri gamogoneba. gamogonebis avtori _ mecnieri, inJineri, specialisti 
fasdeba sazRvargareT gayiduli patentebisa Tu licenziebis raodenobiT 
da miRebuli SemosavliT. am maCvenebliTac saqarTveloSi metalurgebi 
warmatebuli arian.

inovaciuri gamogonebis aSSSi gayiduli licenzia
sazRvargareT, amerikis SeerTebul StatebSi 

gayidulia rusTavis metalurgiuli qarxnis mar 
tenis saamqros ufros g. qaSakaSvilis, cecxl
gamZle masalebis laboratoriis ufros S. popia
Svilisa da sxvebis inovaciuri gamogonebis 
2 licenzia _ АС №774069, US patent #4251063 
`foladis saCamosxmo cicxvebi~. mTel msoflioSi 
dResac gamoiyeneba am gamogonebis konstruqciis 
torkretmanqana.

licenziebi saCamosxmo cicxvebisa da kon
verterebis amonagebis SekeTeba cxe li torkre
tirebiT. saCamosxmo cicxvebisa da konverterebis 
amonagebis cxeli torkretirebis manqana `orio
ni~ pirvelad Seiqmna da dainerga rusTavis met
alurgiuli qarxnis martenis saamqroSi lenin
gradis cecxlgamZleebis institutis TanamSro
melTa monawileobiT da Semdgom misi licenziebi 
gaiyida aSSSi.

inovaciuri gamogonebis iaponiaSi gayiduli licenzia
guram QqaSakaSvilisa da `vniimetmaSis~ mecnierebis a. maiorovisa, a. 

smo  liakovis gamogonebis `moqnili saCamosxmo Siberi~AАС №835640 licen
zia gayidulia iaponiaSi.

inovaciuri gamogonebis nigeriasa da iaponiaSi gayiduli licenzia
g. qaSakaSvilis, a. celik

ovis, a. smoliakovis gamogon
eba _ radialuri uwyveti Ca
mosxmis manqanisaTvis cecxl
gamZle mowyobiloba liTonis 
menis kis donis qvemoT Camosxmi
saTvis, gayidulia gamogonebis 
licenzia АС №614884 nigeriasa 
da iaponiaSi.

inovaciuri gamogo nebis iaponiaSi gayiduli licenzia 
g. qaSakaSvilis, a. ce li  ko  vis, a. smoliakovis ga mo go  neba _ radialuri 

uwy veti Camosxmis manqanis Sua  leduri cicxvis am wevi meqanizmis АС №667324 
gamo gonebis licezia iaponiaSi aris gayiduli.

inovaciuri gamogonebis nigeriasa da iaponiaSi gayiduli licenzia
g. qaSakaSvili, a. celikovis. a. maiorovis gamogonebis АС №596358 li

cenzia gayidulia nigeriasa da iaponiaSi.

cicxvis satorkreti re
beli manqanisa da cicx

vis sqema

Sualeduri cicxvis amwevi meqanizmi
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inovaciuri gamogonebis germaniaSi 
gayiduli licenzia

mecnierebaTa akademiis meta lur
giisa da masalaTmcodneobis institutis 
mecnierebma: a. gabisi anma, m. lanCavam, a. 
bakuraZem da rus Tavis meta lurgiuli 
qarxnis in Jinrebma: g. kekeliam, v. mosia
Svil ma da g. qaSakaSvilma (samuSaos 
xelmZRva neli) SeimuSaves inJeqci uri 
danadgaridan cicxvSi inertu li airebi
sa da rea gentebis Seber vaSefrqveviT 
foladis Rumelga re rafinirebis te
qnologia. man daimsaxura saqarTvelos 
saxelmwi fo pre mia da ̀ rusTavuli meTo
dis~ saxelwo debiT dainerga ruseTisa 
da ukrainis metalurgiul qarxneb Si. 
misi АС №123237 gamogonebiT daculi 2 
licenzia _ gaqrevis mo wyobiloba da 
xerxi SeiZina msof lioSi cnobilma ger
manulma kompa niam ̀ krupi da manesmani~. am 
teqno logiam gaamartiva Txevadi fola
dis Rumelgare damuSaveba cicxvSi iner
tuli airebiTa da reagentebiT.

inovaciuri gamogoneba _ CineTis patenti 
profesorebis g. qaSakaSvilis, i. qaSakaSvilis, o. soskovecis, akade

miuri doqtoris b. qaSakaSvilis sazRvargareT dapatentebuli inovaci
uri gamogonebis `universaluri agregati foladis gamodnobis, ganJangvis, 
rafinirebisa da CamosxmisaTvis~ prioriteti aRiara Jenevis saerTaSor
iso sapatento uwyebam, iTargmna Cinurad da gaica Cinuri patenti № ZL 
201080041405.X.

inovaciuri gamogonebebiT saqarTveloSi metalurgebi liderTa So
ris arian. maT Soris guram qaSakaSvili avtoria yvelaze meti – 103 ino
vaciuri gamogonebisa, romelsac aqvs danergvis sarekordo maCvenebeli – 
26 %. saqarTveloSi XXI saukuneSi sakuTari 3 mecnieruli aRmoCenis safuZ
velze mxolod guram da irakli qaSakaSvilebis inovaciuri gamogonebaa 
dapatentebuli CineTSi, aSSSi, ruseTsa da saqarTveloSi.

sazRvari
am sityvasTan dakavSirebulia sxvadasxva cneba teqnikis mraval 

dargSi; liTonmcodneobaSi am sityvas iyeneben ramdenime mniSvnelobiT, 
romelTagan ZiriTadia: 

s. antifazuri
brtyeli zedapiri (sazRvari) mowesrigebuli myari xsnaris SigniT, 

romelzec darRveulia erTi tipis atomTa monacvleoba zestruqturaSi 
(Cveulebriv, sazRvarze mezobeli atomebi erTsa da imave elementisaa);

s. grexisa
xraxnul dislokaciaTa kedlebis mier warmoqmnili mcirekuTxovani s.;

saCamosxmo cicxvis Sibersa 
da WiqaSi kvarcis qviSis 

SemotkepniT Camagrebuli milaki 
airisa da fxvni lis 
SesaberSesafrqvevad
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s. daxrisa
mcirekuTxovani s., warmoiqmneba napira dislokaciebis kedlebiT;

s. didkuTxovani
liTonis or marcvals Soris arsebuli s., romlis orive mxares 

kristaluri gisosis deorientaciis kuTxe 10-15°ze metia. mezobeli marcv
lebis Canasaxis gisosebi, saerTod Zalian gansxvavdebian sivrciTi orient
aciiT, amitom marcvlebi, rogorc wesi, gancalkevebulia s. d.iT, romlebic 
ufro ganicdis migracias, vidre mcirekuTxovani. liTonebSi s. d. migracia 
erTerTi yvelaze mniSvnelovani procesia, is uzrunvelyofs marcvlis 
zrdas rekristalizaciis dros;

s. dislokaciuri ixileT mcirekuTxovani s.;

s. TviTnebadi
marcvlebSorisi s., romelic gamoirCeva TanmTxvevadi kvanZebis mcire 

simkvriviTa da maRali energiiT. T. s. uwodeben, agreTve arakoherentul s.s;

s. koherentuli
fazebSorisi s., romelzec erTi fazis atomuri sibrtyeebi ganuwy

vetliv gadadis meore fazaSi ise, rom sazRvarze arsebuli atomebi erT
droulad miekuTvneba ori fazis kristalur gisoss;

s. marcvlisa
erTsa da imave fazis marcvlebs Soris Sexebis zedapiri liTonebsa 

da SenadnobebSi. s. m.is orive mxridan kristaluri gisosebi gansxvavdeba 
sivrciTi orientaciiT. s. m. kristaluri gisosis zedapiruli defeqtia. 
kuTxis sidi dis orientaciis mixedviT iyofa didkuTxovan da mcirekuTxo
van sazRvrebad;

s. memkvidreobiTi 
fxvnilis cxeli wnexisas warmoqmnili wunis saxe oba, romelic gamoix

ateba masalis struqturaSi nawilakebs Soris sawyisi sazRvrebis kompaq
tur SenarCunebaSi;

s. mcirekuTxovani
dislokaciaTa sistemebiT warmoqmnili s., ro melzec mosazRvre, mezo

beli submarcvlebis deorientaciis kuTxe 10°s ar aRemateba. warmoiqmneba 
dislokaciuri sistemebiT da warmoadgens dislokaciis kedlebs. s. m.s mie
kuTvneba submarcvlebis yvela sazRvari;

s. naxevrad koherentuli
fazebSorisi s., romelzec ori fazis gisosebs Soris Seusabamo 

kompensacia xdeba dislokaciaTa xarjze, amasTan dislokaciaTSorisi s. 
koherentuli rCeba;

s. specialuri
marcvalTSorisi s., romelic gamoirCeva kvanZebis maRali simkvriviTa 

da mcire energiiT.

saTavsi
sxvadasxva daniSnulebisa da konstruqciuli agebulebis WurWeli, 

Senoba, moculoba (tevadoba) _ myari, fxvieri, Txevadi an airovani ma
salebis Sesanaxad.

saTbobi, sawvavi 
organuli warmoSobis wvadi masalebi, romelTa wvis Sedegad sxva

dasxva teqnikuri saSualebebiT miiReba gansazRvruli raodenobis Tburi 
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energia. ganarCeven bunebriv da xelovnur s.s, romelic agregatuli mdgo
mareobis mixedviT SeiZleba iyos myar, Txevad da airovan mdgomareobaSi.

Tboteqnikuri gaangariSebebisaTvis iyeneben pirobiTi saTbobis cne
bas. miRebulia, rom 1 kg myari Tu Txevadi an 1 kub.m airovani pirobiTi saT
bobis Tbounarianoba (wvis kuTri siTbo) aris 7000 kkal/kg anu 29,3 mgj/kg.

saTbobis wvis izoqoruli procesi
Termodinamikuri procesi, romelic sistemis mudmivi kuTri moculo

bis pirobebSi mimdinareobs. i. p.is msgavsi procesia saTbobis wva Sigawvis 
karburatorul ZravaSi.

saTvale damcavi (mefoladis, SemduReblisa da sxv.)
s., romelic icavs Tvals meqanikuri da qimiuri zemoqmedebisagan, 

agreTve _ Zlieri kaSkaSa sinaTlisagan SeduRebis, liTonebis gamodnobis, 
lazerTan muSaobisas da sxv. 

saTvalTvalo WaburRili 
WaburRili, romelic gayvanilia miwisqveSa wylebis donis, qimiuri 

Sedgenilobis cvalebadobis, temperaturis, agreTve naxSiris fenasa an 
qanSi arsebuli gazis wnevis saTvalTvalod, sakontrolod.

saizolacio safari
masala nagebobebis (tixrebi, filebi da sxva) mudmivi saizolacio 

hermetulobis gasazrdelad. yvelaze gavrcelebul saizolacio masalad 
iyeneben: qloridulTixovan pastas _ 1030 %iani kalciumqloridisa da 
Tixis xsnars 2:3 fardobiT (aseTi izolaciis gamoyenebisas tixrebis ze
dapiris dafarvisas haeris gaJonva mcirdeba 10jer); bitumTixovan pastas 
_ bitumis, Tixisa da wylis nazavs 2:1, 5:1 fardobiT; silikatur xsnarebs 
_ Txevadi minis, TabaSircementis suspenziisa da wylis nazavs; bitumis 
mastikas _ dispersiul sistemebs, romlebic Sedgeba bitumis, TabaSiris, 
inertuli mtvrisa da wylis nazavisagan.

saimedooba 
teqnikuri obieqtis (xelsawyos, manqanis, mowyobilobis, sistemis) kom

pleqsuri Tviseba, Seasrulos misTvis gansazRvruli funqciebi, ZiriTadi 
maxasiaTeblebis (eqsploataciis garkveul pirobebSi) dadgenil farglebSi 
imavdrouli SenarCunebiT. saimedooba moicavs umtyuneblobas (Seuferxe
blobas), xangamZleobas, saremontod vargisobasa da Senaxulobas. saimedoo
bis maCveneblebia umtyuno muSaobis albaToba, muSaobis xangrZlivoba da sxv.

sainkubacio periodi
drois monakveTi, romelic saWiroa gardaqmnis produqtis im mini

maluri raodenobis warmosaqmnelad, romlis aRmoCenac mocemuli kvlevis 
meTodiT miiRweva.

sakazme ezo
foladsadnobi saamqros jarTis, sakazme flusebis, cecxlgamZle da 

dasawyobi masalebisa da feroSenadnobebis Sesanaxi erTerTi ubani. s. e. 
martenis saamqros mTavar SenobasTan sarkinigzo estakadiTaa dakavSire
buli. aRWurvilia magnitiani da greiferiani xiduri amweebiT, rofebiani 
sarkinigzo SemadgenlobebiT, sasworiTa da sxva mowyobilobiT.
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sakawrela
namzadis zedapirze xazis gasavlebi (gasatarebeli) instrumenti an 

sali masalisgan (saiaraRo foladi) damzadebuli wamaxvilebuli Rero.  

sakerZe
1. WaSvuri (Saxturi) Rumlis (maga liTad, 

brZmedis) samuSao sivrcis zeda cilindruli 
nawili, sadac itvirTe ba madnuri masalebi, 
flu si, koqsi; sa kerZe mowyobiloba liTonis 
mra val sarTuliani konstruqciaa, romelzec 
damontaJebulia kazmis CamtvirTavi me qaniz
mebis kompleqsi da maTi montaJi sa da remonti
saTvis saWiro mowyobi loba. sakerZe mowyobi
lobaSi Sedis agreTve airsadenebi sarqvlebis 
siste miT. sakerZe mowyobilobis ZiriTadi 
nawilia vertikaluri liTonuri kon struqcia 
_ urnali, romelic sakerZe moednis saSuale
biT WaSvis svetebs ey rdnoba. Rumlis gar
sacms eyrdnoba mxo lod CamtvirTavi aparati 
da airsade nebi. aseTi konstruqcia uzrunve
lyofs mTeli mowyobilobis mdgradobas;

2. feroSenadnobebis madanTermul Ru
mel Si kazmis mimRebi zeda nawili.

saketi
metalurgiul mowyobilobaTa mravali detalis saxelwodeba, 

romelTagan ZiriTadia: sakvamle arxis Siberuli s., saCamosxmo cicxvis 
Siberuli s., xvimiris s. da sxv.

sakvalTi
orTqlis, wylis, airisa da sxva magistraluri nakadis gamomrTveli 

mowyobiloba, romelTa konstruqciis mravali saxeobidan gavrcelebulia 
klinketuri, rgoluri, konusuri s.

s. uzrunvelyofs, ventilTan SedarebiT, nakadis wnevis gacilebiT 
nakleb dacemas. s. aRWurvilia xelis, hidravlikuri an eleqtruli amZrave
biT da imarTeba distanciurad.

sakvamle (sakvamuri)
Tburi agregatebis samuSao sivrcidan kvamlis mocilebis 

mowyobiloba _ kvamlsadeni, alibWis, milis, arxisa da sxva na
gebobis saxiT, magaliTad, sakvamle mili. metalurgiuli qar xnis 
agregatebis sakvamle milebi ZiriTadad amogebulia cecx lgamZle 
masalebiT. sakvamle milis simaRles angariSoben sad nobi an sax
urebeli agregatis simZlavris da sakvamle arxebis konfigura
ciis, zomebisa da mosaxvevi kuTxeebis mixedviT.

sakerZe konusebiT
1. mimRebi Zabri; 2. mcire konusis mbrunavi mim
Rebi Zabri; 3. mcire konusi; 4. konusTaSorisi 
sivrce; 5. didi konusi; 6. skipi.
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sakveTeli, saWreli
liTonnakeTobaTa Termuli Wris mowyobiloba. gamoyenebuli energiis 

wyaros mixedviT ganarCeven Jangbadovan, plazmurrkalur da haerrkalur s.s.

sakidari mowyobiloba
samTo manqanebis dacurebis aRmkveTi jalambari. sawmendsangrevSi maTi 

ganlagebis maregulirebeli hidravlikuri amZravi sadgurebis gadasaadg
ilebeli, xvetia konveieris seqciebis gamWimi da sxva mowyobilobebi. amw
evi WurWlebis sakidari mowyobilobebis daniSnulebaa saSaxto badiebis, 
saSaxto galebisa da saSaxto skipebis Cabma amwe manqanis bagirTan.

sakidari, sakidi
amwesatransporto manqanebis samarjvi traversis, kauWebisa da sxva 

saxiT, magaliTad, bagiris s.

sakire
kirqvis gamosawvavi Rumeli, agregati, romlis saboloo produqtia 

gamomwvari metalurgiuli kiri. 

sakisari
manqanadanadgaris lilvis an mbrunavi RerZis sayrdeni, romelic maT 

Tavisufal brunvas xaxunis maqsimaluri SemcirebiT uzrunvelyofs Rer
Zuli an RerZulradialuri datvirTvis zemoqmedebisas.

muSaobis principis mixedviT ganarCeven srialisa da gorvis s.s.

s. gorvisa
RerZis poWoWiksa an sxva mbrunav detalsa da sayrdenis zedapirs 

Soris moTavsebuli burTulebi an gorgolaWebi, romlebic ipoxeba sxva
dasxva masaliT;

s. srialisa
RerZis poWoWiki, romelic uSu

alod srialebs sayrden zedapirze
konstruqciis mixedviT gavrcel

ebulia radialuri, sayrdeniani da 
radialursayrdeniani s. Zlier dat
virTuli s. aRWurvilia segmentis 
formis sadebebiT, romlebsac anti
friqciuli masalisagan amzadeben. sa
glinavi dganebis glinebis s.s sad
ebebi mzaddeba plastmasis an teqs
tolitisagan, romelTa gamacivebeli 
sapoxi siTxe an wyalia.

sakompresoro sadguris avtomatizacia 
yvela ZiriTadi da damxmare danadgarebis avtomaturi marTva, kerZod, 

imarTeba: kompresorebis mTavari eleqtroZravebi, Sualeduri, saboloo da ze
Tis gamagrileblebi, droseluri farsaketebi, gamomavali sahaero sarqveli, 
ukusarqveli, zeTis gamSvebi tumbo, wriuli kamera diafragmiT, sakvalTebi.

sakonveiero lentis wabuqsavebis kontroli 
konveieris lentis amZravi dolis mimarT wabuqsavebis kontroli da 

wabuqsavebis arsebuli sididis Sedareba dasaSveb sididesTan konveieris 

srialis
sakisari da misi sadebi
1. sakisari; 2. sadebi.
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muSaobis nebismieri reJimis dros (maT Soris amZravis amuSavebisa da siC
qaris regulirebis gardamaval reJimebSi).

sakontrolo mowyobiloba
mowyobiloba, romelic asrulebs monacemTa gadamuSavebis marTvis 

funqcias da am funqciebisagan aTavisuflebs personals.

sakoWi
liTonproduqciis calkeul konad Sesakvreli mavTuli an manqana. 

konebis Sekvras axdenen xeliT an specialuri Semkvreli mowyobilobiT.

salesi
saWrisis, danis an sxva mWreli iaraRis gasalesi Semdegi mowyobi

loba: abraziuli, salesi, saxexi, zumfarisa da saprialebeli qargolebi; 
qva; zumfara da sxv.

saleqari
sakanalizacio qselisa da sxva daniSnulebis milgayvanilobebSi Car

Tuli mowyobiloba rezervuaris an abazanis saxiT, romlis daniSnulebaa 
nakadidan Setivtivebuli minarevebis gamoyofa, dawdoma simZimis Zalis mo
qmedebiT nakadis moZraobis siCqaris Semcirebis Sedegad.

s. igivea, rac sawdomi.

salte, garsakri
sakisris, Cobalis, gorgolaWisa da sxv. mTliani gare perimetris Ca

saketi detali.

samagri
1. cecxlgamZle masebis Semkvreli nivTiereba, magaliTad, Txevadi mina;
2. SpurSi an WaburRilSi Camagrebuli liTonis (umeteswilad), xis an 

rkinabetonis Zelakebi (ankerebi, Stangebi), romlebic mieWireba qanis gaSiSv
lebul zedapirs, ankeris boloebi unda Camagrdes magar da mdgrad qanebSi.

samagri asawyobi, rkinabetonisa
arsebobs rkinabetonis samagris mravali asawyobi konstruqcia. is 

SeiZleba iyos xisti, damTmobi an saxsruli. Sedgeba rogorc sworxazo
vani, ise mrudxazovani elementebisagan.

samagri betonisa
monoliTuri konstruqcia, romelic mTlianad faravs gvirabis Wersa 

da kedlebs, zogjer _ iataksac.

samagri bigi
vertikaluri sayrdeni Zeli, gaWeqili saxuravsa da sageb gverds So

ris, umetesad muSaobs RerZul kumSvaze. bigis masalad iyeneben garkveuli 
asortimentis xis morebs, sxvadasxva profilis liTonis Zelebs, special
ur milebs, Cveulebrivi an winaswar daZabuli rkinabetonis Zelebs.

samagri droebiTi 
gvirabis sangrevSi momuSaveTa aucilebeli usafrTxoebisaTvis dadg

muli, qviT, betoniT an rkinabetoniT gamagrebuli droebiTi samagri, Ziri
Tadi sagamyvano operaciebis Seuferxebeli warmoebis saSualebas iZleva.



145

samagri liTonisa, damTmobi

TaRovani an rgoluri formis damTmobi samagri mzaddeba specia
luri profilis Zelebisagan. TaRovani damTmobi samagri Sedgeba minimum 
Semdegi sami elementisagan _ moxrili uReli da ori fexi. am elementebis 
erTmaneTTan SeerTeba xorcieldeba caluRebiT. samagris daTmoba xdeba 
elementebis erTmaneTis mimarT gadaadgilebis (Casxletis) Sedegad maTi 
SeerTebis adgilebSi.

samagri liTonisa, TaRovani 

ortesebri koWebis an maRaros rkinigzis naxmari relsebisagan 
damzadebuli liTonis TaRovani samagri, romelic ramdenime segmentisagan 
Sedgeba. Ria samagrSi, Cveulebriv, orisami segmentia, xolo SekrulSi _ 
samioTxi da meti. 

samagri liTonisa, xisti

xisti samagris erTerTi martivi saxea liTonis samagri CarCo, rom
lis dasamzadeblad, ZiriTadad, xmaroben ortesebr profils, xolo iSvia
Tad _ relsebs. liTonis samagri CarCo, iseve, rogorc xis CarCo, Sedgeba 
xis uRlisa da ori fexisagan.

samagri masala 

samTo gvirabebis gamagrebisaTvis saWiro masala. samagr masalad 
iyeneben xis garkveul jiSebs, liTons, betons, rkinabetons, bunebriv da 
xelovnur qvebs, minaboWkovan masalas. masala SeirCeva samagris konst
ruqciis, gvirabis daniSnulebisa da samsaxuris vadis, samTo wnevisa da 
samagris muSaobis pirobebis Sesabamisad.  

samagri mudmivi 

gvirabis samagri, romelic akmayofilebs teqnikur, sawarmoo da ekono
mikur moTxovnebs. gvirabis samagris klasifikacia SeiZleba daiyos gamoye
nebuli masalis (xis, liTonis, qvis, betonis, rkinabetonisa da Sereuli), 
konstruqciis saxisa (CarCoiani, TaRovani, rgoluri, kamarovani da Stan
guri) da muSaobis xasiaTis (xisti da damTmobi) mixedviT.

samagri rkinabetonisa 

monoliTuri rkinabetonis samagri, romelic gamoiyeneba gvirabebSi, 
sadac didi da araTanabari samTo wneva aRiniSneba. rkinabetonis samagrSi 
gamoiyeneba Cveulebrivi, moqnili an xisti armatura.

samagri rkinabetonis anakrebi

monoliTuri betonisa da rkinabetonis samagrisagan gansxvavebuli 
samagri, romelsac SeuZlia amoyvanisTanave miiRos samTo wneva; misi amoy
vana naklebad Sromatevadia da ar saWiroebs sveli samuSaos Catarebas. 
asawyobi rkinabetonis elementebi mzaddeba gvirabgareT saqarxno wesiT.

samagri saxsriani

samagr konstruqciaSi gamoyenebuli saxsari, romelic amcirebs saan
gariSo mals da proporciul damokidebulebaSia mRunav momentTan. saxsri
an samagrs, saxsrebSi Semobrunebis Sedegad SeuZlia geometriuli formis 
Secvla, rac mas daTmobis unars aniWebs.
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samagris dasayenebeli manqana
manqana (mowyobiloba) miwiqveSa gvirabebSi.

samagris zRvruli daTmoba  
samagris udidesi dasaSvebi daTmoba, romlis gadametebam SeiZle

ba gamoiwvios samagris rRveva da misi mzidunarianobis moSla, gvirabis 
ganivkveTis Semcireba.

samagris zRvruli winaRoba  
samagris mzidunarianoba udidesi datvirTvis dros, romlis gadame

teba gamoiwvevs samagris rRvevas.

samagris saxsruloba 
samagris Tviseba, Seicvalos forma saxsris RerZis irgvliv samagris 

elementebis urTierTgadaadgilebis Sedegad.

samagris sixSire
gvirabis Weris erTeul farTobze an gvirabis sigrZis erTeulze mo

suli CarCoebis ricxvi.

samagris jgufuri avtomatizebuli marTva 
marTva, romelic Sesabamisi aparaturiT uzrunvelyofs samagris se

qciis avtomatur gadaadgilebas da samagris kombainidan CamorCenis vizua
lur kontrols, aseve mezobeli seqciis distanciur marTvas.

samagri qvisa
gamoiyeneba eqsploataciis didvadian (1520 welze meti) gvirabebSi. 

misi amoyvana SeiZleba aguriT, yore da Tlili qviT, betonitebiTa da be
tonis blokebiT. Cveulebriv, qvis samagri xistia. 

samagri xisa
Tarazuli gvirabis xis samagris ZiriTadi konstruqcia, Cveulebrivi 

samagri xis CarCo, romelic Sedgeba sami mzidi elementisagan: uRlisa da 
ori bigisagan.

samagrs miRma sivrcis tamponaJi
samagrs miRma sivrceSi sicarieleebisa da forebis amovseba iseTi 

Txevadi masaliT, romelsac aqvs samagris mzidunarianobis gazrdis unari.

samadne
raime wiaRiseulis mosapovebeli maRaro.

samarTavi posti
adgili, sadac Tavmoyrilia danadgaris muSaobis marTvisaTvis saWi

ro mowyobilobebi da aparatura.

samarTuli
1. glinvisa da adidvis procesSi milebis Siga zedapiris Camoyalibeb

is, formirebisa da damuSavebis teqnologiuri iaraRi;
2. mravaljeradi gamoyenebis aradeformirebadi elementi fxvnilebis 

dawnexisas Sinagani siRruebis Camosayalibeblad. gamoiyeneba wnexyali
bebSi.



147

s. sxvadasxvanairi arsebobs. maTgan ZiriTadia:

s. deformirebadi
moZravi s., romelic adidvis an glinvis dros milTan erTad ganicdis 

deformacias.
glinvisa da adidvis Semdeg milidan gamoaqvT gamowelviT, gamobur

RviTa da sxv. meTodebiT;

s. moZravi
Reros saxis samarTuli, romelic deformirebad milTan erTad 

gadaadgildeba glinvis an adidvis mimarTulebiT;

s. TviTdayenebadi
s., romelic dakavSirebuli ar aris adidvis dganis raime konstruqci

ul elementTan da deformaciis zonaSi mas Setacebisa da gamomgdebi 
Zalebis urTierTqmedeba amagrebs;

s. uZravi
s., romelic damagrebulia uZ

ravi Reros boloze da deformaciis 
zonaSi ukavia gansazRvruli mdgoma
reoba. glin vis an adidvis procesSi 
s.u. mdgomare oba ar icvleba.

samariumi (Sm)
perioduli sistemis III jgufis iSviaT miwaTa liTonebis ojaxis mov

ercxlisfroTeTri liToni. mSral haerze SedarebiT mdgradia, tenianze 
ki zedapirulad iJangeba. s.-is atomuri nomeria 62, atomuri masa – 150,36.

s. aRmoCenil iqna parizSi 1879 wels frangi qimikosis p. lekok bua
bodranis mier, man s.is oqsidi gamoyo prazeodimis oqsidisagan, romelic, 
Tavis mxriv, miRebul iqna mineral samarkitidan. aqedan momdinareobs TviT 
liTonis saxelwodeba.

birTvuli izomerebis CaTvliT s.is izotopebis ricxvia 24, izotopur 
masaTa diapazoni – 138→158.

samariumis  ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

144Sm        143,911998 3,1 stabiluria

146Sm        145,913059 0 1,03·108 weli

147Sm        146,914895 15,0 1,08·1011 weli bmr

148Sm        147,914820 11,3 7·1015 weli

149Sm        148,917181 13,8 1016 weli

150Sm        149,917273 7,4 stabiluria

152Sm        151,919729 26,6 stabiluria

153Sm        152,922094 0 46,7 sT niSnuli

154Sm 153,922206 22,6 stabiluria

uZravi samarTuli
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s.is 152Sm da154Smizotopebi yvelaze metadaa gavrcelebuli. 1,08·1011 
wlis naxevrad daSlis periodis mqone 147Sm α– gamomsxivebelia. misi TerT
meti radiaciuli izotopisgan gansakuTrebuli yuradReba eqceva 146Sm, 
romelic gamomsxivebelia 1,03·108 weli naxevrad daSlis periodiT. 

samariumis izotopebis miReba, Tvisebebi, gamoyeneba

es izotopi α-nawilakebiT, neodimis dasxivebiT miiReba. aucileblad 
unda aRiniSnos 151Sm (t ½= ~93 weli, β), 153Sm (t ½= 47sT, β), 155Sm (t ½=23,5wT, β) da 
156Sm (t ½ = 9sT, β) izotopebi, romelic niSnuli atomebis saxiT gamoiyeneba.

samariumiT neli neitronebis watacebis Wrili 5600 barns Seadgens, 
rac 149Sm izotopiTaa ganpirobebuli da Zalian didi mniSvneloba aqvs. 
149Sm-is watacebis Wrilia 408000 barni. neitronebis watacebis Wrili 151Sm 
izotopiT, romelic dayofis produqtia, Seadgens ~10000 barns. am izotopis 
dagroveba reaqtorebis reaqtiurobis Semcirebas iwvevs.

s.is eleqtronuli struqturaa: 4s2 4p6 4d10 4f6 5s2 5p6 6s2.
K-, L- da M- garsebi Sevsebulia.
s.is normaluri valentobaa 3, magram eleqtrolizis dros vercx

liswylis kaTodsa an tute liTonebze magniumis an tutemiwa amalgamebis 
zemoqmedebiT Sm3+ aRdgeba xsnarSi Sm2+mde, romelic Zalian aramdgradia 
da nela Slis wyals. Sm2+/Sm+3 wyvilis normaluri potenciali 0,90 vze 
naklebia. s.is qimiuri Tvisebebis Sesaxeb ix. La. 

s. romboedrul sistemaSi kristaldeba, misi simkvrivea 7520 kg/m3, siT
bogamtroba _ 13,3 vt/m.K. dnobis temperaturaa 1350 K (1077 °C), duRilisa _ 
2064 K (1790 °C).

s. eleqtroteqnikaSi mudmiv magnitebsa da specialuri minis warmoe
baSi gamoiyeneba. 

s. biologiur rols ar asrulebs. adamianis organizmSi misi Semcve
lobis Sesaxeb monacemebi ar arsebobs, savaraudod, Zalze umniSvneloa.

dedamiwis qerqSi misi Semcvelobaa 7,9·104 %. s.is msoflio warmoeba 
100 t/wia, xolo maragi _ 105t. ZiriTadi wyaroa minerali monaciti [(Ce, La)
PO4].

samarteno
martenis Rumeli, martenis procesi, sakazme masalebi, cecxlgamZlee

bi da sxv.

samarjvi
manqanaiaraRebisa da mowyobilobebis raime damxmare detali, meqaniz

mi, romlis daniSnulebaa manqanis marTvis gaadvileba, gamartiveba, momsax
ure personalis Sromis pirobebis gaumjobeseba.

samati masalebi
raime procesSi misarTi, dasamatebeli masalebis zogadi saxelwode

ba. magaliTad, damJangavi an ganmJangavi myari masalebi martenuli nadnobis 
teqnologiuri procesis saWiro mimarTulebiT wasayvanad.

samaSvelo saqme 
samTo saqmis dargi, romelic moicavs meSaxteTa Sromis pirobebis 

gaumjobesebas, adamianTa gadarCenis teqnikasa da organizaciis mecnierul 
safuZvlebs, aseve miwisqveSa avariebis profilaqtikasa da likvidaciis 
meTodebs.
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samefo arayi (Tezafi)
koncentrirebuli mJavebis _ azotmJavas (HNO3) erTi nawilisa da 

marilmJavas (HCl) sami nawilis narevi _ 1:3 TanafardobiT: Tezafi mZlavri 
mJangavia, romelsac keTilSobili liTonebis gaxsnis unaric ki Seswevs.

samzeri
brZmedSi, martensa da sxva agregatebSi mimdinare procesebze saT

valTvalo xvreli, romelic mowyobilia saqSenebSi, fanjrebis saxuravsa 
da sxv.

samTo gvirabebis gayvanis specialuri meTodebi 
gansakuTrebiT rTul geologiur pirobebSi gvirabebis gayvanis xerxe

bi, romlebic mecnieruli kvlevebis safuZvelzea SemuSavebuli. 

samTo gvirabi 
samTo samuSaoebis warmoebis Sedegad dedamiwis qerqSi Seqmnili siR

rue (sivrce), romelic miwisqveSa nagebobaa da gvirabi ewodeba. mcire sigr
Zis gvirabebs, romelTac ganivkveTis didi farTobi aqvs, kamerebs uwode
ben. sivrceSi ganlagebis TvalsazrisiT ganarCeven vertikalur, horizon
talur da daxril  gvirabebs. vertikalur gvirabebs miekuTvneba: Wauri, 
brma Wauri, gezenki, Surfi. horizontaluri gvirabebia: gvirabi, Stolni, 
kverSlagi, Streki, orti. daxril gvirabebs miekuTvneba: qanobi, bremsbergi, 
Suro, daxrili Wauri.

samTo dartyma
samTo gvirabis mimdebared ganlagebul naxSiris (qanis) zRvrulad 

daZabuli nawilis dinamikuri myife rRveva, rodesac naxSiris (qanis) daZa
buli mdgomareobis Secvlis siCqare aRemateba am qanebSi daZabulobis 
relaqsaciis  siCqares.

samTo instituti
a/k metalurgiuli qarxnis mSeneblobis dawyebis periodSi n. qaSakaS

vilma samTo da metalurgis dargis specialistebisa da mecnierebis aR
zrdis mizniT, misi megobris, sabWoTa kavSiris mecnierebaTa akademiis 
viceprezidentis, akademikos ivane bardinis daxmarebiT axaldaarsebul 
mecnierebaTa akademiaSi daafuZna liTonebisa da samTo saqmis pirveli 
dar gobrivi instituti, romlis direqtorad dainiSna akad. rafiel aglaZe.

1957 wels saqarTvelos mecnierebaTa akademiis metalebisa da samTo 
saqmis instituts gamoeyo g. wulukiZis saxelobis samTo meqanikis institu
ti. misi pirveli direqtori iyo (19571973 ww.) gamoCenili mecnieri da sazog
ado moRvawe, saqarTvelos mecnierebisa da teqnikis damsaxurebuli moRvawe, 
saqarTvelos saxelmwifo premiis orgzis laureati, akademikosi a. ZiZiguri.

1957 wels instituts mieniWa gamoCenili samTo mecnierisa da sa
zogado moRvawis, qarTvel samToelTa samecniero skolis fuZemdeblis, 
akademikos grigol wulukiZis saxeli. 2006 wlidan instituts Seecvala 
saxeli da dRes is funqcionirebs, rogorc samTo instituti Tavdacvis 
saministros daqvemdebarebaSi. is erTaderTi specializebuli samecniero 
dawesebulebaa amierkavkasiaSi, sadac mimdinareobs farTomasStabiani fun
damenturi da gamoyenebiTi xasiaTis kvlevebi samTo saqmis aqtualuri 
samecnieroteqnikuri sakiTxebisa da teqnologiebis mimarTulebiT.
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sxvadasxva wlebSi instituts xelmZRvanelobdnen:
19731980 ww. _ e. mindeli _ ruseTis federaciisa da saqarTvelos 

mecnierebisa da teqnikis damsaxurebuli moRvawe, gamoCenili mecnieri da 
didi sazogado moRvawe. aRsaniSnavia misi udidesi wvlili institutis 
Senobanagebobebisa da laboratoriuli bazebis Seqmnasa da aRWurvaSi. 
Semdeg direqtorebad muSaobdnen i. zurabiSvili _ cnobili samTo inJin
eri, mecnieri da sazogado moRvawe, saqarTvelos mecnierebaTa akademiis 
wevrkorespondenti, l. jafariZe _ cnobili mecnieri da sazogado moR
vawe, saqarTvelos mecnierebaTa akademiis wevri.

amJamad direqtoria akademiuri doqtori, profesori nikoloz CixlaZe.

samTo kombaini 
kombinirebuli samTo manqana, romelic sasargeblo wiaRiseulis ma

sividan angrevs wiaRiseuls, fuW qans (an orives erTad) da monangrevs 
tvirTavs satransporto saSualebaze.

samTo manqanebisa da mowyobilobebis koroziisagan dacva
liTonisa da sxva konstruqciebis koroziisagan dacvis saSualebebi

sa da meTodebis kompleqsi.

samTo manqanebis avtomatizacia 
samTo manqanebis avtomaturi marTva, romelic emsaxureba saSiS 

pirobebSi muSaobis dros warmoqmnili problemebis gadawyvetasa da mwar
moeblurobis gazrdas. gamoiyeneba avtomaturi, programuli uzrunvel
yofiT, rac iZleva saSualebas, teqnologiuri danadgarebi gardaiqmnas 
robotizebul da avtomatizebul mowyobilobebad. 

samTo manqanis marTvis avtomatizebuli sistemis saimedooba
imis albaToba, rom konkretuli samTo manqana (sistema) drois 

garkveul periodSi da dadgenil sawarmoo pirobebSi garkveul funqcias 
asrulebs damakmayofileblad. samTo manqanebis marTvis avtomatizebuli 
da avtomaturi sistemebis saimedoobis optimaluri done ganisazRvreba kom
pleqsebis meqanikuri da energetikuli mowyobilobis muSaobis saimedoo
biT im pirobebSi, rodesac jamuri danaxarjebi daproeqtebaze, damzadebasa 
da eqsploataciaze minimaluri iqneba.

samTometalurgiuli dargis akademikosebi da wevrkores pondentebi
saqarTvelos erovnuli akademiis wevrebad arCeuli samTo specialo

bis mecnierebi arian: grigol wulukiZe, giorgi ZoweniZe, arCil ZiZiguri, 
arCil cagareli, aleqsandre TvaლWreliZe, ivane kaWarava, nikoloz sx
irtlaZe, aleqsandre janeliZe, petre gamyreliZe, rafiel dvali, abesalom 
vekua, daviT Sengelia, erekle gamyreliZe da levan jafariZe.

saqarTvelos mecnierebaTa akademiis wevrkorespondentebi arian: kons
tantine baramiZe, konstantine beTaneli, elizbar mindeli, irakli zura
biSvili, ioseb buaCiZe, giorgi zariZe, Tamaz iamaniZe, ivane kaxaZe, mark 
rubinSteini, mirian TofCiSvili, guram Sengelia. 

saqarTvelos erovnuli akademiis wevrebad arCeuli arian metalurgi 
mecnierebi: rafiel aglaZe, ferdinand TavaZe, guram gvelesiani, irakli 
Jordania da giorgi TavaZe.

saqarTvelos mecnierebaTa akademiis wevrkorespondentebi: metalur
gi mecnierebi leonide oklei, guri cagareiSvili, ilia baraTaSvili.
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samTo nagebobaTa mali
manZili svetebis an sayrdeni konstruqciebis or rigs Soris, rasac 

eyrdnoba Senobis saxuravis, satransporto gzagamtaris, xidis fermebis 
konstruqciebi da sxv.

samTosaburRi dazverva 
myari sasargeblo wiaRiseulis Zebnisa da dazvervis meTodi Wabur

Rilis burRvis gziT.  

samTo samuSaoebis lava 
grZeli gvirabi sawmendi sangreviT, romlis gverdiTi zedapiri (sang

revis xazi) gadaadgildeba samTo samuSaoebis Sedegad da ori gamosasv
leli aqvs.

samTosawarmoo procesis marTvis avtomatizacia 
avtomaturi mowyobilobebisa da gamoTvliTi teqnikis gamoyeneba sa

warmoo procesis marTvisTvis. misi mizania sawarmoo simZlavreebis, Sro
miTi, materialuri da fuladi resursebis sruli da racionaluri gamoye
nebis xarjze warmoebis donisa da xarisxis amaRleba. 

samTo sawarmos dispetCeruli kavSiri 
sawarmoo kavSiris saxeoba, romelic uzrunvelyofs sawarmos, ubnis 

teqnologiuri procesis an obieqtis operatiuli xelmZRvanelis pirdapir 
kavSirs daqvemdebarebul an zemdgom personalTan.

samTo sawarmos marTvis avtomatizebuli sistema 
sawarmos sawarmoosameurneo saqmianobis marTvis sistema, romelic 

damyarebulia ekonomikurmaTematikuri meTodebisa da informaciis gada
muSavebis Tanamedrove teqnikuri saSualebebis kompleqsur gamoyenebaze. 

samTo sawarmos operatiuldispetCeruli marTvis sistema
sistema, romelic centralizebulad marTavs teqnologiur komp le

qsebs da danadgarebs (sakonveiero xazebs, qvesadgurebs, ganiavebisa da wy
lis amotumbvis sistemebs), sasargeblo wiaRiseulis mopovebis teqnologi
ur process, inarCunebs ZiriTad gegmur maCveneblebs dasaxul doneze, aR
mofxvris normaluri muSaobis darRvevis Sedegebs _ drois, Sromis, mate
rialuri, energetikuli resursebisa da mopovebis minimaluri danakargebiT.

samTo fakulteti
1922 wels ivane javaxiSvilisa da giorgi nikolaZis iniciativiT Tbi

lisis saxelmwifo universitetSi Seqmnilma politeqnikurma fakultetma 
daiwyo samTo inJinrebis momzadeba. politeqnikur institutSi 1928 wels 
daarsda samTo fakulteti grigol wulukiZis iniciativiT. is iyo am 
fakultetis pirveli dekani. 

samTo fakultetis dekanebad sxvadasxva dros muSaobdnen: raJden ji
qia, kalistrate gabunia, giorgi qarTveliSvili, biWiko abesaZe, nikoloz 
tyemalaZe, daviT ServaSiZe, aleqsandre lalievi, giorgi jafariZe.

samTogeologiuri fakultetis dekanebi iyvnen: daviT beJaSvili, bo
ris demetraZe, herbert (gari) bucxrikiZe; geologiuri fakultetisa _ 
giorgi jafariZe, vaJa WumburiZe, Tamaz lorTqifaniZe, zurab mgelaZe. 
gaerTianebuli samTogeologiuri fakultetis dekanad arCeuli iyo zurab 
mgelaZe. 2005 wlidan fakultetis dekania anzor abSilava.
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samTo qanebis bitumizacia 
WaburRilebis meSveobiT napralovan qanebSi galxobili bitumis 

daWirxvna, cxeli bitumis Semkvriveba warmoqmnis wyalgaumtari qanis masivs.

samTo qanebis gaTixva
samTo qanebSi kiriani da Tixiani xsnarebis Seyvanagamyarebagamagre

bis Sedegad wyalSemcveli qanebis napralianobis Semcireba.

samTo qanebis gafisva 
samTo qanebis masivSi daWirxnuli maRalmolekuluri organuli naer

Tebis (fisebis) wyalxsnarSi koagulantebis damatebiT qimiuri reaqciis 
Sedegad fisebis gamyareba.

samTo qanebis gayinva
gasayvani Wauris garSemo zedapiridan gaburRuli gamyinavi Wabur

Rilebis gamyinav svetebSi gacivebuli (20dan 40 °C) marilxsnaris an ufro 
gacivebeli (35dan 196 °C) siTxeebis cirkulaciis Sedegad WaburRilebis 
garSemo qanebis gaciveba da maTSi arsebuli wylis gadasvla gayinul 
mdgomareobaSi.

samTo qanebis grunti
zedapiruli samTo qanebis zogadi dasaxeleba sainJinro geologiasa 

da mSeneblobaSi.

samTo qanebis mdgradoba 
samTo qanebis Tviseba, SeinarCunos wonasworoba gaSiSvlebis SemTx

vevaSi. samTo qanebis mdgradoba ganisazRvreba qanebis struqturuli, fizi
kurmeqanikuri Tvisebebisa da maTSi aRZruli Zabvebis mixedviT.

samTo qanebis silikatireba 
silikatireba dafuZnebulia araorganuli maRalmolekuluri Txeva

di minisa da misgan warmoebuli masalebis gamoyenebaze, romelic uSualod 
tamponaJis procesSi uerTdeba koagulants (kaliumis qlorids) da uSua
lod gamoyenebis win warmoqmnis siliciummJavas satamponaJe masalas.

samTo qanebis cementacia 
WaburRilebis meSveobiT napralovan qanebSi qviSacementis xsnaris 

daWirxvna. xsnaris gamagrebis Sedegad mcirdeba wyalSemcveli qanebis nap
ralianoba.

samTo wneva 
1. gvirabis garemomcvel xeluxlebel masivSi warmoqmnili wneva (Za

bva), qanebis sakuTari wonis, teqtonikuri rRvevebisa da temperaturuli 
gradientebis Sedegad warmoqmnili datvirTvebi;

2. Zalovani velebis erToblioba (daZabuli mdgomareoba), romelic 
formirdeba miwis wiaRSi bunebrivi da sawarmoo zemoqmedebis Sedegad.

samkapi
haeris, wylis, airis milgayvanilobaTa detali, romlis daxmarebiT 

uzrunvelyofen nakadis sam mimarTulebas.

samodelo
saCamosxmo saamqroebis modelebis dasamzadebeli ganyofileba.
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samodelo saamqro 
saCamosxmo qarxnis an saamqros teqnikuri ganyofileba, xis, TabaSiris 

an sxva masalisagan modelebis dasamzadebeli specializebuli teqnolo
giuri ubani.

samontaJo nakeTobaTa qarxana 
rusTavis samontaJo nakeTobaTa qarxana aSenda azotovani sasuqebis 

qarxnis mSeneblobis periodSi da didi roli Seasrula metalurgiuli, 
qimiuri mrewvelobis qarxnebisa da respublikis sxva sawarmoebis mSeneb
lobaSi. es qarxana dResac warmatebiT asrulebs liTonkonstruqciebis 
yvela SekveTas Cven qveyanaSi samrewvelo, sayofacxovrebo da sakurorto 
mSeneblobisaTvis. 

wina saukunis bolodan dRemde am qarxanam bevri mSenebare eklesia 
uzrunvelyo liTonkonstruqciebiT, ara marto TbilisSi. saqarTveloSi 
yvelaze didi _ samebis sakaTedro taZris sayrdeni liTonkonstruqciis 
ConCxi rusTavis samontaJo nakeTobaTa qarxnis damzadebulia.

dRes saaqcio sazogadoeba „sarins~ warmatebiT xelmZRvaneloben war
moebaSi gamobrZmedili inJinermeqanikosi iuza CubiniZe, mTavari inJineri 
zaza giorgobiani.

samsxvrevela 
danadgari, romelSic xdeba myari masalebis ZiriTadi mineraluri 

qanis msxvreva. arsebobs konusuri (giraciuri), RerZuli, dartymiTi (bur
Tulebiani) da asimetriulybebiani samsxvrevelebi.

konstruqciis mixedviT ganasxvaveben glinebian, konusur, CaquCebian, 
ybebian da sxva saxis s.s, romelTagan metalurgiul warmoebaSi gavrcele
ba pova ybebianma s.m. s. gamoyenebiT SesaZlebelia msxvilad, saSualod da 
wvrilad damsxv reva. msxvilad damsxvrevisas 3001500 mmdan iReben 100300 
mmian naWrebs; saSualod damsxvrevisas: 100300 mmdan _ 1050 mmian naWrebs; 
wvrili damsxv revisas: 1050 mmdan _ 510 mmian naWrebs.  

samsxmelo ezo

brZmedis saamqros nawili, romelic gan
lagebulia saqSenebis qvemoT, uSualod Rum lis 
siaxloves. misi daniSnulebaa Tujisa da widis 
xvrelebis momsaxureba _ Rumlidan Tu jis gamoS
vebis samuSaoTa ganxorcieleba. sam sxmelo ezos 
saxuravi brZmedis Tujisa da wi debis mxares 
koSkuris garsacmzea mibjenili.

nax.: sabrZmede saamqros samsxmelo ezo

1. samsxmelo ezo; 2. Tujsazidebi; 3. widasazi debi.

samsxmelo, saCamosxmo
saamqros an ganyofilebis (malis) saxelwodeba, sadac xdeba Txevadi 

Tujis, foladis an sxva Senadnobebis specialur yalibebSi _ boyvebSi, 
kokilebsa an sxva WurWelSi Camosxma da dakristalebagamyareba.

samuSaoebi miwisqveSa 
dedamiwis qerqis qveS, sabados gaxsnis, momzadebisa da sasargeblo 

wiaRiseulis mosapoveblad ganxorcielebuli gawmendiTi samuSaoebi.
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samuSaoTa organizaciis grafiki

arsebobs gvirabgasayvani samuSaoebis organizaciis 2 ZiriTadi sqema: 
1. ZiriTadi sawarmoo procesebis TanamimdevrobiTi Sesruleba; 
2. Sromatevadi ZiriTadi sawarmoo procesebis paraleluri (erT

drouli) Sesruleba. 

samfaza rkaluri SeduReba

rkaluri SeduRebis gansakuTrebuli saxeoba. gamoiyeneba samfaza rka
li, romelic Sedgeba sami gancalkevebuli rkalisagan. maTgan TiToeuli 
damoukideblad ikvebeba samfaza denis calkeuli fazidan, magram yvela 
erT sadnob sivrceSi anTia.

samyura

glinis bolo nawili, romliTac is Spindels uerTdeba. mas aqvs 
jvris, samkuTxa, kvadratuli an sxva Wrili (kveTi). (ix. quro).

samWedlo

liTonnakeTobaTa WedviT damamzadebeli ubani an saxelosno, romel
ic aRWurvilia samWedlo mowyobilobiT.

samWidroebeli, SemamWidroebeli 

cecxlgamZle, samSeneblo da sxva masebis Semkvreli da SemakavSire
beli nivTiereba, magaliTad, Txevadi mina, sulfidurspirtuli narCeni da 
sxv.

sanapiros akumulacia 

danaleqis dagroveba sanapiro zolSi zRvis talRebisa da dinebebis 
zemoqmedebiT. 

sanayi

fxvnilovani nivTierebis (feroSenadnobebis, widebis, flusebisa da 
sxva masalebis) marcvlebis zomis Semamcirebeli meqanikuri, eleqtronuli 
an xeliT samarTi mowyobilobaxelsawyo, magaliTad, diskoebiani sanayi. 
s.s iyeneben nedli masalebis sinjebis: kirqvis, rkinis madnis, qimiuri ana
lizis da sxv. sinjebis dasamzadeblad.

sanacre 

sacecxluris cecxlrikis qvemoT arsebuli farTobi, sadac xdeba 
myari saTbobis mineraluri narCenis _ nacris dagroveba.

sangi

didi zomisa da wonis xelis CaquCi, uro. 

sangrevi 

miwisqveSa meTodiT damuSavebis dros wiaRiseulis, gvirabis (lavis), 
sasargeblo namarxis an fuWi  qanis moZravi zedapiri.

sangrevi moqmedi 

miwisqveSa sasargeblo wiaRiseulis damuSavebis dros uSualod amo
saRebi sasargeblo namarxis an fuWi qanis sivrceSi gadaadgilebuli zeda
piri. arsebobs wmendiTi da mosamzadebeli sangrevebi.
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sangrevis mimdebare sivrce 
samTo gvirabis SigniT arsebuli ramdenime aTeuli metri sigrZis 

sivrce, romelic ebjineba sangrevis pirs da sadac moTavsebulia sagamy
vano samuSaoebis warmoebisaTvis saWiro meqanizmebi, mowyobilobebi, inst
rumentebi da imyofeba momuSave  personali.

sangrevispira sivrce
sivrce, romelic ebjineba gvirabis sangrevis xazs da, Cveulebriv, 

ramdenime metris sigrZisaa.

sangrevis safexurebad mongrevis meTodi
arsebobs sangrevis or an met safexurad mongrevis meTodi (magaliTad: 

orsafexuriani _ fuWi qanis sangrevi da sasargeblo namarxis sangrevi _ 
fuWi qanisa da sasargeblo namarxis seleqciuri gamoRebisas). sangrevis sam 
an met safexurad mongreva gamoiyeneba didi kveTis gvirabebis an kamerebis 
burRvaafeTqebiT gayvanisas. mravalsafexuriani sangreviT gvirabis gayvana  
mniSvnelovnad cvlis samuSaoTa warmoebis  teqnologiaorganizacias. 

sangrevis winsvla 
drois garkveul monakveTSi gvirabis sangrevis gadaadgilebis man

Zili (m/cvlaSi, m/dReRameSi, m/TveSi).

sandalozi
igivea, rac laqi.

sanTebi 
airis CiraRdnis asanTebi mcire zomis milakidan gamonadeni airis 

patara ali, romelsac airis sruli nakadis gaSvebamde winaswar anTeben.

sanTeli brZmedisa
Rumlis sakerZis ubanze moTavsebuli milsanTlebi, romelTa daniS

nulebaa mimdinare da kapitaluri remontis dros brZmedis samuSao aridan 
airebis mocileba da garemomcvel atmosferoSi gaSveba.

sanTura
1. haerTan an JangbadTan airis, Txevadi an mtvrisebri sawvavis narevis 

warmomqmneli da wvis adgilamde maTi misawodebeli mowyobiloba. aseTia: 
frqvevana airis sanTurebi da mtvrisebri sawvavis sasanTure mowyobilobebi;

2. airovani da mtvrismagvari saTbobis haerTan an JangbadTan Serevisa 
da dawvis mowyobiloba. muSaobis principis, daniSnulebisa da konstruqci
is mixedviT ganasxvaveben mravali saxeobis s., romelTagan gavrcelebulia: 
airovani, orsvliani, dabervis, gamosxivebis, inJeqciuri, regeneraciuli, 
rekuperaciuli, kamaris, qvedisa da sxva s.;

3. haerTan an JangbadTan airis, Txevadi an mtvrisebri sawvavis narevis 
warmomqmneli da maTi wvis adgilamde misawodebeli mowyobiloba. aseTe
bia: airis sanTurebi da mtvrisebri sawvavis sasanTure mowyobilobebi;

4. gamaxurebeli xelsawyo, romelSic wvis procesSi siTbo gamoi
yofa Txevadi an airovani sawvavis (navTis, benzinis, acetilenis, spirtis, 
meTanis an sxva airis gamoyenebiT) aliT. s. s. gamoiyeneba detalebis gasa
xureblad da 1000-1500 °Cze sarCilis dnobis temperaturamde gasadnobad. 
rCilvis procesSi yvelaze metad iyeneben frqvevanian s. s.
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sanTuris buniki
saSemduReblo sanTuris sacvleli nawili. Sedgeba satuCis, gamagr

Zelebeli milakisa da airebis Semrevisagan, aseve airJangbaduri nakadisa 
da alis warmomqmneli mowyobilobebisagan.

saorTqlavi
Tbokaravi (Senoba an saTavsi) Seyinuli fxvieri masalis gamosalxob

gamosaSrobad orTqliT damuSavebis gziT. vagonamyiravebeli danadgaris 
win vagonebis Seuferxebeli daclis mizniT am teqnologiiT xdeba Seyi
nuli fxvieri masalebidan yinulis gamolxoba.

sapirwone
manqanebsa da mowyobilobebSi moqmedi Zalebisa da ZalTa momentebis 

gamawonasworebeli tvirTi. magaliTad, tvirTamweebSi, dganebSi, liftebsa 
da sxv.

sapirwoniani amwevi danadgari 
erTWurWliani danadgari, romelsac meore WurWlis magivrad hkidia 

sapirwone. aseTi aweva gansakuTrebiT mosaxerxebelia maSin, rodesac tvir
Tis zidva erTdroulad ramdenime horizontidan xorcieldeba. 

saprialebeli
nakeTobis zedapiris gasaprialebeli Carxi, dazga, meqanizmi, manqana. 

gamoiyeneba xexis mosamzadebladac.

sapropeliti
qvanaxSiris erTerTi saxeoba.

sarandi danadgari
grZeli sawmendi sangrevis kombinirebuli samTo manqana, romlis 

daniSnulebaa sasargeblo wiaRiseulis meqanizebuli amoReba da datvirT
va randas saSualebiT, agreTve misi gamotana konveieris saSualebiT.

sargula _ ixileT samarTuli.

saregulirebeli parametri 
marTvis obieqtis gamosavali parametri, romlis stabilizaciis an 

optimizaciis mizniT iqmneba avtomatizebuli marTvis sistema. magaliTad, 
mompovebel da gvirabgamyvan kombainebSi saregulirebeli parametria mTa
vari Zravas datvirTva, wisqvilebSi _ mza produqtis fraqciuloba.

sareveli
ori an ramdenime komponentisagan Sedgenili masebis, fxvnilebis Sem

revi manqanameqanizmi. daniSnulebisa da konstruqciis mixedviT amzadeben 
mravali saxis s., romelTagan gavrcelebulia niCbebiani, propeleriani, 
xraxniani, jaWvuri, horizontaluri Snekuri da sxv. s. 

sarTulis lava
mTliani sistemis saxesxvaoba, romlis drosac sarTulis (iarusis) 

farglebSi sazididan saventilacio Strekamde mdebareobs erTi lava.

sarke abazanisa
liTonis abazanis zedapiri.
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sartyeli
am termins metalurgiul praqtikasa da mecnierebaSi aqvs mravali 

mniSvneloba, romelTagan ZiriTadia: brZmedis qSinis s., boyvis s., saCa
mosxmo cicxvis s., konverteris s. da sxv. wneviT damuSavebiT satvifri da 
saadidvo iaraRis (adidas, matricis) nawili.

sarqveli 
igive saxuravi, xufi, safari. s. _ detali, meqanizmi, romlis gamoyen

ebiT manqanebSi, Siga wvis ZravebSi, airis, sawvavis, haeris, orTqlis qva
bebSi aregulireben orTqlis an siTxeebis xarjs. 

s. agreTve gamoiyeneba wnevis sxvaobis Sesaqmnelad (droseluri s.), 
siTxis moZraobis mimarTulebis Sesacvlelad (ukumomqcevi anu ukusar
qveli), sistemaSi wnevis gazrdis SemTxvevaSi airis an orTqlis gasaSvebad 
haerSi (damcveli s.), wnevis Sesamcireblad da mudmiv doneze dasaWerad 
(reduqciuli s.) da sxv. konstruqciis mxriv arsebobs zambariani, TefSa, 
nemsa, pepelasebri, sokosebri, sferuli da sxva s.s.

sarCilavi
xelis xelsawyo liTonebis rCilvisaTvis _ iaraRi, romlis muSa 

(spilenZisgan damzadebuli) nawili xurdeba siTbos gare wyaros (ufro xSir
ad, eleqtromaxureblis) gamoyenebiT. arsebobs ultrabgeriTi s., romlis 
gaxurebuli Reros rxevebi sarCilis qveS dasarCili liTonis zedapirze 
warmoqmnili oqsidebis afsks mdnobebis (flusebis) gamouyeneblad Slis.

sarCili 
liToni an Senadnobi, romlis dnobis temperatura naklebia rCilviT 

SesaerTebeli masalebis dnobis temperaturaze. SesaerTebel detalebs 
Soris arsebul RreCoSi SeaqvT s., romlis gavrcelebuli komponentebia: 
kala, TuTia, spilenZi, tyvia, titani, vercxli da sxv. dnobis tempera
turis mixedviT arsebobs gansakuTrebiT advildnobadi (tdn≤145 °C), ad
vildnobadi (tdn ≤ 450 °C), saSualod dnobadi (450 °C < tdn ≤ 1100 °C), maRald
nobadi (1100 °C < tdn ≤ 1850 °C) da Zneldnobadi (tdn ≥ 1800 °C) s. zogjer 
gamoiyeneba liTonkeramikuli s., romelic Sedgeba liTonisa da iseTi 
Semavseblisagan, romelic rCilvis procesSi ar dneba. agreTve ixmareba 
damflusebeli elementebiT legirebuli s.

sarCuli 
raime meqanizmis, detalis, kedlis qvesadebi.

sarWis rkaluri miduReba
rkaluri SeduReba, romlis drosac rkalis wredSi eleqtrodis sa

xiT CarTulia TviT misaduRebeli detali (sarWi). procesis sawyis sta
diaSi detalis zedapirsa da sarWis torss Soris aRigzneba rkali, Sem
dgomSi sarWi iZireba Txevadi liTonis abazanaSi, romelic warmoiqmneba 
rkalis wviT da mieduReba detalis zedapirs. SeduRebis es saxe sruldeba 
mcire zomis gadasatan aparatebze _ sarWebis rkaluri miduRebis dambaCe
bze. qveda mdebareobaSi SeduRebisas damcav garemod gamoiyeneba flusi. 
sxva mdebareobaSi miduRebisas aucilebelia specialuri eleqtrogamtari 
flusuri da keramikuli sayelurebi.

sasakisre Senadnobebi _ ixileT antifriqciuli Senadnobebi.
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sasargeblo wiaRiseulisa da misi gamdidrebis produqtebis 
analizi 

operaciaTa erToblioba, romelTa mizania gamosakvlev nivTierebaTa 
Sedgenilobis, sisxosa da Tvisebebis dadgena, risTvisac gamoiyeneba: granu
lometriuli Sedgenilobis analizi _ marcvlovani produqtis Semadgeneli 
sxvadasxva zomis marcvlebis fardobiTi Sedgenilobis dadgena; magnitu
ri analizi _ produqtebis magnituri meTodiT separaciis SesaZ leblobis 
dadgena, magnituri gamdidrebis procesis ganxorcieleba, magnituri sep
aratorebis muSaobis kontroli, gamdidrebis produqtebis xarisxis kon
troli; mineralogiuri analizi _ sasargeblo wiaRiseulis mineralogiuri 
Sedgenilobis, asocirebis xasiaTisa da Cawinwkvlis zomis gansazRvra mik
roskopuli da luminescenciuri analizebis, qimiuri diag nostikisa da sxva 
specialuri meTodebiT: sinjaruli analiziT Zvirfasi liTonebis Sedge
nilobis gansazRvra qimiuri da pirometalurgiuli procesebis gamoyenebiT; 
fazuri analizi _ sasargeblo wiaRiseulis ele mentebis Semcvelobisa da 
ganawilebis gansazRvra fizikuri da qimiuri meTodebiT; fraqciuli anali
zi mZime siTxeSi _ arqimedes kanonis gamoye nebiT sasargeblo wiaRiseulis 
simkvrivis mixedviT dayofa (es analizi gamoiyeneba naxSirebis gamdidrebis 
dros); qimiuri analizi _ sasargeblo wiaRiseulis elementebis Semcvelo
bis gansazRvra qimiuri meTodebiT; radiografiuli analizi (gamdidrebaSi) 
_ mineraluri nawilakebis zedapirze radioaqtiurizotopiani flotaciuri 
reagentebis ganawilebis kvlevis meTodi; radiometriuli analizi (gamd
idrebaSi) _ mineralebis zedapirze da xsnarSi radioaqtiurizotopiani 
flotaciuri reagentebis adsorbciis gansazRvris meTodi.

sasargeblo wiaRiseulis gamdidreba
myari mineraluri nedleulis pirveladi gadamuSavebis kompleqsuri 

procesebi, romlebic xorcieldeba produqtebis gamoyofis mizniT Semdgomi 
qimiuri da metalurgiuli gadamuSavebisa da gamoyenebisaTvis. gamdidrebis 
procesSi xdeba mineralebis dayofa maTi qimiuri Sedgenilobis, struqtu ris 
an agregatuli mdgomareobis Seucvlelad. amis Sedegad miiReba 2 ZiriTadi 
produqti: koncentrati da kudebi (fuWi qani). Tu madanSi ramdenime sasarge
blo komponentia, maSin gamdidrebisas miiReba ramdenime koncentrati.

sasargeblo wiaRiseulis geoqimiuri Zebna 
sasargeblo wiaRiseulis adgilmdebareobis aRmoCenis meTodebi, rom

lebic efuZneba liTosferoSi, hidrosferoSi, atmosferosa da biosferoSi 
qimiuri elementebis, nivTierebebisa da cocxali organizmebis ganawilebis 
kanonzomierebebisa da anomaliebis  kvlevebs.

sasargeblo wiaRiseulis klasifikatori 
sasargeblo wiaRiseulis specialuri gamamdidrebeli manqana, rome

lic wiaRiseulis gamdidrebas axorcielebs mineraluri nawilakebis daxa
risxebiT zomis, formisa da simkvrivis mixedviT.

sasargeblo wiaRiseulis klasifikacia
daqucmacebuli sasargeblo wiaRiseulis dayofa gamdidrebisas 2 an 

meti sisxos mixedviT. yvelaze wvrilad daqucmacebuldafquli madnis 
koncentratis gamdidrebis Semdeg mTavari komponentis Semcveloba Sedare
biT maRalia.
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sastumro `rusTavi~ _ axalgazrda specialistebis saxli
sastumro `rusTavis~ daproeqte

ba da mSenebloba qalaqis komitetis 
pirveli mdivnis Teimuraz xazaraZis 
iniciativiT ganxorcielda. sastumros 
statusiT mSenebloba ganwiruli iyo, 
radgan metalurgebis kapdabandebebiT 
mas saministro ar daamtkicebda, ami
tom metalurgiuli qarxnis direqtor
ma guram qaSakaSvilma da misma moadg
ilem vaJa barabaZem, Savi metalurgiis 
saministros kapitaluri mSeneblobis 
sammarTvelos ufrosis valentin fo
minixis konsultaciis safuZvelze, 
mSenebare sastumro `axal gazrda spe
cialistebis saxlis~ saxelwodebiT 
waradgines kapitaluri mSeneblobis satitulo siaSi. rusTavis #1 samSeneb
lo trestis mmarTveli g. qarTveliSvili ver scildeboda am mSeneblobas, 
radgan Tbilisidan Camosuli qalaqkomis pirveli mdivani Teimuraz xazaraZe 
sastumros mSeneblobis periodSi TiTqmis mTel samuSao dRes iq atarebda, 
amitom Senoba Zalian swrafad, 2 weliwadSi aSenda da misma arqiteqtorma 
da mSeneblebma saxelmwifo premia daimsaxures. samwuxarod, privatizaciis 
periodSi Senoba qalaqis meris megobarze gasxvisda da misi sakuTreba gaxda. 

sasule
1. samsxmelo yalibyuTian miwis yalibSi an kokilSi datanebuli 

xvrelebi maTSi Casxmuli Txevadi liTonidan gamoyofili airebis mosaci
leblad; 

2. cicxvis an sxva metalurgiuli agregatis garsacmSi amoWrili 
mcire zomis xvrelebi gamoSrobis procesSi warmoqmnili orTqlis mosaci
leblad _ atmosferoSi gamosasvlelad.

sasqelebeli
nivTiereba, romlis damateba cecxlgamZle narevSi, gamdnar widasa 

Tu liTonSi zrdis maT siblantes _ amcirebs Txeldenadobas (Txevadde
nadobas). metalurgiul sadnob RumlebSi widis gasasqeleblad ZiriTadad 
iyeneben kirqvas an kirs.

sasxmi
1. sasxmTa sistemis im elementebis ganzogadebuli saxeli,   romleb

Sic isxmeba da moZraobs liToni samsxmelo yalibis Sevsebisas;
2. sxmulidan CamoWrili zedmeti liToni anu namati, romelic myardeba 

sasxmo sistemaSi. sxmulidan mocilebis Semdeg sasxms iyeneben jarTad li
Tonis gamodnobis dros. s. sifonuri Camosxmisas liTonis erTerTi Ziri Tadi 
narCenia, romelic gamyarda sifonis arxebsa da sacentroSi (sacentreSi).

sateliti
planetaruli gadacemis kbilana brunvis moZravi RerZiT, romelic 

erTdroulad brunavs sakuTari RerZis irgvliv da asrulebs moZraobas 
satarTan erTadac.
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sateni (masala)

1. rezinis, azbestis, liTonisa da plastikuri masebisagan damzade
buli SemamWidroebeli;

2. cicxvis, Rumlis kedlis, qvedisa da sxva elementebis bekniT 
damzadebuli nawili.

satvirTavi manqana

samTo manqana, romlis daniSnulebaa samTo masis CatvirTva saSaxto 
satransporto saSualebebSi. ganasxvaveben satvirTavi manqanebis 2 ZiriTad 
tips: CamCiansa da momxvetTaTebians.

satvirTo sabagiro wevis avtomatizacia 

axorcielebs satvirTo sabagiro wevis jalambris eleqtroamZravis, 
CatvirTvagantvirTvis mimReb baqnebze damxmare meqanizmebis avtomatize
bul marTvas, aseve signalizacias, dacvasa da operaciebis blokirebas.

satvifre foladi

tvifrebis dasamzadebeli foladi.

satkepnela

igivea, rac sabeknela.

satransportosanayaro xidi 

TviTmavali avtomatizebuli agregati, romelic uzrunvelyofs gadax
snili qanis transportirebas eqskavatorebidan karieris Siga sanayaroze. 

satransporto xazebis avtomatizaciis uwyveti sistema

sistema, romelic uzrunvelyofs satransporto xazebis uwyvet av
tomatur damuSavebasa da gaCerebas. 

satumbi kamera 

samTo gamonamuSevari, romelsac aqvs SedarebiT didi ganivkveTi da 
mcire sigrZe, romelSic ganlagebulia satumbi danadgarebi.

saturatori

laTinuri sityva, niSnavs gamajerebels. airiT siTxis gajerebis 
aparati, magaliTad, gamagrilebeli sasmelebis naxSirorJangiT (CO2) ga
jerebis aparati.  

safarTi (iaraRi)

mravalpiriani mWreli instrumenti, gamoiyeneba detalebSi arsebu
li xvrelebis (rogorc wesi, ara umetes 100 mmiani diametriT) zedapiris 
sufTad damuSavebisTvis. s. Sedgeba sami nawilisagan: muSa nawilis, yelisa 
da bolosagan; rogorc wesi, aqvs 612 piri (kbili), rac mas burRTan Sedar
ebiT met mdgradobasa da sixistes aniWebs.

safari

raime xvrelis, fanjris, sarqvlis saxuravi. magaliTad, martenis Rum
lis fanjris s., sakvamle arxis s. da sxv.

safeni _ ixileT sagebi.
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safexuri
sabados Ria wesiT damuSavebis dros karieris bortis nawili, romel

sac aqvs kibis forma.

safxvierebeli
miwasaTxreli manqana gayinuli gruntebis, saSualo simagris kldo

vani da napralovani qanebis gasafxviereblad sabazo sawevaris wevis Zalis 
gamoyenebiT.

saqarTvelos damsaxurebuli gamomgonebeli 
saqarTvelos damsaxurebuli gamomgoneblis wodeba eniWeba mravali mniS

vnelovani inovaciuri gamogonebis avtors, romelTa didi nawili danergilia 
da amasTanave gayidulia sazRvargareTac. saqarTvelos da sabWoTa kavSiris 
damsaxurebuli gamomgonebeli iyo samtrestis mTavari inJineri, gamoCenili 
meRvine da specialisti aleqsandre qurdaZe (19302013), 91 gamogone ba hqonda da 
saqarTveloSi liderobda. Mmisi 2 patenti italiaSia gayiduli.

saqarTvelos damsaxurebuli gamomgoneblebi arian: saqarTvelos mec
nierebaTa akademiis wevri Tamaz SilakaZe, 2 sazRvargareT gayiduli pat
entiT; galaktion axvlediani; ioseb xazaraZe da teqnikis mecnierebaTa 
doqtori guram qaSakaSvili, romelsac 103 gamogoneba, maT Soris CineTsa 
da amerikis SeerTebul StatebSi dapatentebuli 3 inovaciuri gamogoneba 
aqvs sakuTari #390, #417, #497 mecnieruli aRmoCenebis safuZvelze da 6 
gamogonebis licenzia, gayiduli aSSSi, iaponiasa da germaniaSi.

saqarTvelos damsaxurebuli inJinris wodeba
saqarTvelos respublikis damsaxure

buli inJinris wodeba eniWeboda gamoCe
nil inJinerebs, mecnierebs, visac garkveu
li wvlili miuZRvoda metalurgiuli 
qarxnebis, saamqroebis, maRaros, Saxtis, 
sawarmos mSeneblobaamoq medebaSi, wiaRi
seulis gadamuSavebagamdidrebaSi, sawar
mos Tanamedrove progresuli teqnolo
giebiTa da teqnikiT aRWurvaSi, produqci
is xarisxobrivi, ekonomikuri, ekologiuri 
maCveneblebis gaumjobesebaSi. 

saqarTvelos damsaxurebuli inJinris 
wodeba mieniWaT gamoCenil inJinermeta
lurgebs: ivane kekeliZes, vladimer mela
Zes, elene nadiraZes, irakli lorTqifaniZ
es, zurab CxeiZes, judu cxeliSvils, iuza 
cqi tiSvils, nikoloz gomelaurs, nikoloz 
qaSakaSvils, solomon SaraZeniZes, giorgi 
qurdians, giorgi toklikiSvils, ilia inaSvils, boris zaslavskis, nodar 
maisuraZes, daviT (duTu) ebanoiZes, vaxtang JRents, oTar WoxoneliZes, 
iuri qarTveliSvils, zaur yruaSvils, revaz siguas, Tengiz siguas, givi 
anCabaZes, guram qaSakaSvilsa da sxvebs. 

samTo saqmis damsaxurebuli inJinris wodeba mieniWaT levan goSxeTe
lians, mixeil afaqiZes, boris gujejians, valerian Rvinjilias, konstan
tine jinWvelaSvils, zaza gordeziansa da sxvebs.
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saqarTvelos energetikis dargi
saqarTvelos energetikis dargis ganviTarebaSi mniSvnelovani roli 

Seasrules zestafonis feroSenadnobTa da rusTavis metalurgiulma 
qarxnebma. sabWoTa kavSiris ganviTarebis pirveli xuTwledis programiT 
Savi metalurgiis saministros kapdabandebebiT zestafonis feroSenadnob
Ta qarxnis eleqtroenergiiT uzrunvelsayofad aSenda im droisaTvis yve
laze mZlavri _ 50 megavati simZlavris hidroeleqtrosadguri `rionhesi~.

amierkavkasiis metalurgiuli qarxnis mSeneblobisas gamoCenili meta
lurgis, prof. n. qaSakaSvilis iniciativiT axalcixis mura naxSirebis 
bazaze aSenda rusTavis 150 mgvt simZlavris Tboeleqtrosadguri, riTac 
saqarTveloSi safuZveli Caeyara Tboenergetikas. n. qaSakaSvilis inicia
tiviT tyibultyvarCelis naxSirisa da daSqesanis rkinis madnis safuZv
elze aSenda msoflioSi pirveli milsaglinavi qarxana sruli metalur
giuli cikliT. koqsqimiuri warmoebis koqsis airisa da brZmedis widebis 
bazaze aSenda rusTavis azotsasuqebis, qimiuri boWkos, amwemSenebeli, saS
en masalaTa da cementis qarxnebi. moxmarebuli eleqtroenergiis swrafma 
zrdam ganapiroba 1250 megavati simZlavris gardabnis Tboeleqtrosadguris 
mSeneblobac. zestafonis feroSenadnobTa qarxnis rekonstruqciisas zem
Zlavri iaponuri Rumlebis amoqmedebisaTvis Savi metalurgiis saministrom 
didi finansebi gaiRo engurhesis mSeneblobisaTvis.

eleqtrofoladsadnobi saamqros mSenebloba da Tbilsresis 
simZlavreebis gazrda

eleqtrofoladsadnobi saamqros mSeneblobisas rusTavis metalurgiu
li qarxnis direqtoris guram qaSakaSvilis iniciativiTa da ̀ saqmTavarener
gos~ mmarTvelis iuri Wedias organizatorobiT, metalurgiuli qarxnis 
wi lob rivi finansuri monawileobiT, gardabnis Tboeleqtrosadguris simZ
lavre mkveTrad gaizarda, aSenda da amoqmedda marneulis 500kilovol
tiani qvesadguri da moxda Sepirapireba koxrasa da azerbaijanis energo
sistemasTan.

engurhesis dabruneba
saqarTvelos damoukideblobis periodSi metalurgiuli qarxnis 

direqtor g. qaSakaSvilis iniciativiTa da aqtiuri monawileobiT miR
weul iqna ruseTis prezidentis boris elcinis kategoriuli gankarguleb
is gamocema, afxazi separatistebis mier warTmeuli engurhesis marTvis 
saqarTvelos energetikosebisaTvis gadmocemis Taobaze. 

dumis deputatebisa da arZinbas kategoriuli winaaRmdegobis miuxe
davad, guram qaSakaSvilma Cveni qveynis didi patriotebis valeri moqe
rias da sergei baRafSis daxmarebiT, SeZlo is, rom ruseTis energetikis 
saministros 1993 wlis oqmis safuZvelze engurhess dRemde saqarTvelos 
energetikosebi marTaven, ramac mkveTrad gazarda Cveni qveynis energoda
moukidebloba da energomedegoba. 

saqarTvelos energetikis sammarTvelos ufrosis iuri Wedias Semdeg 
damoukidebeli saqarTvelos saTbobenergetikis pirvel ministrad dainiSna 
revaz arvelaZe, Semdeg daviT zubitaSvili, Temur giorgaZe, daviT mircxu
lava, nika gilauri, aleqsandre xeTaguri, kaxa kalaZe, ilia eloSvili. 

Cveni qveynis gamoCenili energetikosebi aRzarda politeqnikuri ins
titutis energetikulma fakultetma, romelic 1922 wels daafuZna da misi 
pirveli dekani iyo prof. aleqsandre didebuliZe. wlebis manZilze ener
getikis fakultetis dekanats xelmZRvanelobda prof. giorgi arabiZe, 
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romelic unarianad uZRveboda axal gazrda energetikosebis aRzrdis fri
ad mniSvnelovan saqmes.

2020 wlis arCevnebiT, qarTuli energetikis istoriaSi uprecedento 
SemTxveva moxda, _ fakultetis dekanad arCeul iqna qalbatoni, am fakulte
tis aRzrdili profesori lena sakaWiSvili, viszec vamyarebT did imeds, 
rom sainJinrosamecniero kadrebis aRzrdasTan erTad gaaRrmavebs meta
lurgebisa da energetikosebis ZirZvel megobrobasa da TanamSromlobas.

saqarTvelos komerciuli bankebis dafuZneba
1993 wels saqarTvelos gaerTianebuli bankis `absolutbankis~, 

`Tbilkreditbankis~, `saqarTvelos bankisa~ da sxva bankebis dafuZnebis 
Taobaze Catarebul sxdomebs, saqarTvelos samxedro sabWos, saqarTve
los parlamentis Tavmjdomaris eduard SevardnaZis davalebiT, eswreboda 
rusTavis metalurgiuli qarxnis direqtori g. qaSakaSvili.Meduard Se
vardnaZis piradi TxovniT zemoT CamoTvlili bankebis dasafuZnebeli sas
tarto valuta (sxvadasxva odenobiT – jamSi seriozuli Tanxa aSS dola
rebSi) gamoyo rusTavis metalurgiulma qarxanam. aRsaniSnavia, rom yvela 
bankma, procentis gadaxdis nacvlad, madlobis Tqmis gareSe, miiTvisa es 
Tanxa. gamonaklisi iyo mxolod `saqarTvelos banki~, romlis mmarTvelma 
gizo pateiSvilma, dafuZnebidan erTi wlis Semdeg, metalurgiul qarxanas 
daubruna sastartod Cadebuli Tanxa.

saqarTvelos mecnierebaTa akademia
saqarTvelos mecnierebaTa akademia daarsda meore msoflio omis 

umZimes wlebSi _ 1944 wels. misi pirveli prezidenti iyo akademikosi 
nikoloz musxeliSvili. Semdeg akademiis prezidentebad moRvaweobdnen 
akademikosebi: ilia vekua, evgeni xaraZe, albert TavxeliZe, Tamaz gamyre
liZe. amJamad saqarTvelos erovnuli mecnierebaTa akademiis prezidentia 
akademikosi giorgi kvesitaZe, viceprezidenti _ akademikosi roin metre
veli, akademiis mTavari swavluli mdivani _ akademikosi ramaz xuroZe.

saqarTvelos mecnierebaTa akademiis prezidiumi
saqarTvelos mecnierebaTa erovnuli akademiis prezidiumis wevrebi 

arian: akademikosebi giorgi kvesitaZe, roin metreveli, ramaz xuroZe, Tamaz 
gamyreliZe, erekle gamyreliZe, guCa kvaracxelia, giorgi jafariZe, nodar 
miTagvaria, oTar naTiSvili, TinaTin saduniSvili, elguja meZmariaSvili, 
SoTa samsonia, avTandil koraxaSvili, xvedri inasariZe.

saqarTvelos mecnierebaTa erovnul akademias xelmZRvanelobs aka
demiis pre zi denti akademikosi giorgi kvesitaZe wevrebTan erTad.

saqarTvelos mecnierebaTa akademiis quTaisis ganyofileba
saqarTvelos mecnierebaTa akademiis quTaisis ganyofilebas _ daarse

bidan, 1983 wlidan sicocxlis bolomde _ unarianad xelmZRvanelobda aka
demikosi robert adamia. am ganyofilebis meSveobiT quTaiseli mecnierebi 
aqtiurad iyvnen CarTuli imereTis regionSi saintereso mecnierul kvleveb
sa da eqsperimentebSi. robert adamia akademikos a. celikovTan, k. nosalTan 
erTad fundamentur kvlevebs atarebda glinvis procesis uwyveti reJimis 
danergvis sakiTxebze nikopolisa da pervouralskis milsaglinav qarxneb
Si. akademikos robert adamias meqanikuri sistemebis dinamiku ri procesebis 
gaangariSebisa da racionaluri dagegmarebis safuZvlebSi (naSromTa cik
li) 2000 wels mieniWa saqarTvelos saxelmwifo premia, naSromTa cikli
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saTvis _ myari sxeulebis dartymiTi parametrebis gaangariSebis sain Jinro 
meTodebi _ 2012 wels mieniWa erovnuli premia gardacvalebis Semdeg. 

saqarTvelos mecnierebisa da teq nikis damsaxurebuli moRvaweni 
saqarTvelos mecnierebisa da teqnikis 

damsaxurebuli moRvawis wodeba eniWebo
daT sxvadasxva specialobis gamoCenil in
Jinrebs, mecnierebs, maT Soris metalurgeb
sac, vinc gansakuTrebuli wvlili Seitana 
sawarmos, dargis mSeneblobaSi, sawarmoo, 
xarisxobrivi, ekonomikuri, ekologiuri 
maCveneblebis gaumjobesebasa da mecnier
ebis ganviTarebaSi.

metalurgiis dargSi mecnierebisa da 
teqnikis damsaxurebuli moRvawis wodeba 
sxvadasxva dros mieniWaT: nikoloz gome
laurs, nikoloz qaSakaSvils, ferdinand Ta
vaZes, rafiel aglaZes, aleqsandre xviCias, 
givi miqelaZes, eTer giorgiZes, aleqsandre 
nozaZesa da sxvebs.

samTogeologiuri specialobis mec
nierebisa da teqnikis damsaxurebuli moR
vawis wodeba sxvadasxva dros mieniWaT: 
samToinJiner mecnierebs: boris gujejians, giorgi ZoweniZes, grigol wu
lukiZes, giorgi zariZes, kita kizirias, ioseb buaCiZes, elizbar mindels, 
aleqsandre lalievs, konstantine baramiZes da sxvebs.

`saqarTvelos respublika~
sabWoTa xelisuflebis dros gazeT ̀ komunistis~ saxelwodebiT gamo

dioda yoveldRiurad da Rirseulad aSuqebda rusTavis metalurgiuli 
qarxnis, q. rusTavis, tyibultyvarCelis Saxtebis mSeneblobasa da muSao
bas, qalaqebis _ tyibulisa da tyvarCelis ganviTarebas. gazeT ̀ komunistis~ 
muSaobis stili da, rac mTavaria, redaqcia maRalkvalificiuri kadrebiT, 
sabWoTa qveynis daSlis Semdeg SeinarCuna gazeT `komunistis~ mTavarma 
redaqtorma guram gogiaSvilma. mas gverdSi udganan gamoCenili Jurnal
istebi: spartak qobulia, aleko aslaniSvili, mamuka vaSakiZe da sxvebi, 
romlebic Cveni qveynisa da xalxisaTvis umZimes periodSi obieqturad, 
miukerZoeblad aSuqeben saqarTvelosa da Cveni eris cxovrebis aqtualur 
sakiTxebs, maT Soris samTometalurgiuli dargis problemebs. 

saqarTvelos sainJinro akademia
saqarTvelos sainJinro akademia daarsda 1993 wels akademikos iveri 

frangiSvilis iniciativiT, teqnikis mecnierebaTa doqtor guram qaSakaSvilis 
mxardaWeriTa da metalurgiuli qarxnis finansuri uzrunvelyofiT. sainJinro 
akademiis wevrkorespondentebad da wevrebad irCeven umaRlesi ganaTlebis 
mqone maRali reitingis inJinrebs, mecnierebs, mrewvelobis yvela dargisa da 
samSeneblo organizaciebis gamoCenil specialistebs. amJamad sainJinro mec
nierebaTa akademia aerTianebs 167 wevrkorespondentsa da sainJinro akademiis 
236 wevrs. sainJinro mecnierebaTa akademiis prezidentia akademikosi arCil 
frangiSvili, swavluli mdivani _ sainJinro akademiis wevri vano gorgiZe.
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saqarTvelos saxelmwifo da erovnuli premiis laureatebi
laureatis wodebis miniWeba, gansa

kuTrebiT saxelmwifo premiebis laureati
sa, mecnierisaTvis dargSi Setanili wvli
lis yvelaze didi Sefaseba da dafasebaa.

saqarTveloSi saxalxo meurneobisa da 
mecnierebis mravali dargis Rvawlmosili 
warmomadgenlebi arian stalinuri, lenin
uri, saxelmwifo da erovnuli premiis lau
reatebi. Cvens qveyanaSi mecnierisaTvis am 
yvelaze maRali jildos mflobelTa ra
odenobiT metalurgebi gamoirCevian. isini 
yvela dargis mecnierebs Soris lideroben. 
zestafonis feroSenadnobTa qarxnis inJin
erteqnikur personals orjer aqvs miniWebu
li stalinuri premia; rusTavis metalurgi
uli qarxnis koleqtivs erTjer _ leninuri, 
9jer _ saxelmwifo da erovnuli premiis 
laureatoba dargis mecnierebTan erTad.

gansakuTrebiT aRsaniSnavia mecniereba
Ta akademiis metalurgiis samecnierokvleviTi institutis TanamSromlebis: 
anzor gabisianis, manuCar lanCavas, amiran bakuraZis, rusTavis metalurgi
uli qarxnis inJinrebis: guram qaSakaSvilis (xelmZRvaneli), merab mumla
Zis, guram kekelias, vaxtang mosiaSvilis, Tamaz SaTiriSvilis danergili 
teqnologia: `foladis saCamosxmo cicxvis Siberis xvrelidan inertuli 
airis da reagentebiT gaqreviT liTonis rafinireba~. aRniSnuli samuS
ao `rusTavuli meTodis~ saxelwodebiT gavrcelda ruseTsa da ukrainis 
metalurgiul qarxnebSi, misi licenzia SeiZina msoflioSi aRiarebulma 
germanulma kompaniam „krupi da manesmanma~. qarTvel mecnierTagan teqnikis 
mecnierebaTa doqtori, profesori guram qaSakaSvili xuTgzis laureatia: 
samgzis _ saqarTvelos saxelmwifo erovnuli premiisa, TiTojer _ ukrain
isa da ruseTis mecnierebaTa akademiebis.

saqarTvelos teqnikuri universiteti
saqarTvelos teqnikuri 

universiteti daarsda 1922 
wels. misi pirveli reqtori 
iyo profesori daviT kande
laki, Semdeg profesorebi: si
mon Rlonti, ivane vaSakiZe, giorgi 
gvarjalaZe, artem bojgua, grigol 
qomeTiani, rafiel dvali, giorgi 
zariZe, ioseb buaCiZe, arCil ZiZig
uri, Teimuraz lolaZe, goCa Co
govaZe, ramaz xuroZe, arCil mowo
neliZe. 2007 wlidan 2020 wlamde 
teqnikuri universitetis reqtorad muSaobda akademikosi arCil frangiS
vili, romelic senatis TavmjdomaresTan, politologiisa da iuridiul 
mecnierebaTa doqtor jemal gaxokiZesTan, kancler qeTi qoqraSvilTan da 
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akademiuri sabWos swavlul mdivanTan, ruseTis sabunebismetyvelo mec
nierebaTa akademiis wevr giorgi saluqvaZesTan, reqtoris moadgileebTan, 
teqnikis mecnierebaTa doqtorebTan profesor levan kli miaSvilTan da 
profesor zurab gasitaSvilTan erTad 12 weli marTavda teqnikuri uni
versitetis akademiur sabWos.AamJamad teqnikuri universitetis reqtoria 
daviT gurgeniZe.

saqarTvelos teqnikuri universitetis akademiuri sabWo
2020 wels TebervalSi arCeuli iqna saqarTvelos teqnikuri univer

sitetis akademiuri sabWos axali Semadgenloba, akademiuri sabWos swav
lul mdivnad _ iaSa kutubiZe.

akademiuri sabWos wevrebi arian: samSeneblo fakultetidan _ aleqsan
dre bagrationdaviTaSvili, leri zambaxiZe; energetikisa da telekomunika
ciebis fakultetidan _ janiko xunwaria, lena SatakiSvili; samTogeolo
giuri fakultetidan _ nodar foforaZe, niaz jiqia; qimiuri teqnologiisa 
da metalurgiis fakultetidan _ revaz kldiaSvili, omar miqaZe; satrans
porto da manqanaTmSeneblobis fakultetidan _ jumber iosebiZe, nana nozaZe; 
arqiteqturis, urbanistikisa da dizainis fakultetTan _ marina maisuraZe, 
vaxtang fircxalava; informatikisa da marTvis sistemebis fakultetidan 
_ qarTlos yaWeiSvili, mixeil ramazaSvili; agraruli mecnierebebisa da 
biosistemebis inJineriis fakultetidan _ daviT TavxeliZe, giorgi tyema
laZe; sainJinroekonomikis, mediateqnologiebisa da socialur mecnier
ebaTa fakultetidan _ iaSa kutubiZe, irine mamalaZe; samarTlisa da saer
TaSoriso urTierTobebis fakultetidan _ aleqsandre taliaSvili, nino 
niSnianiZe; biznesteqnologiis fakultetidan: TaTia Rurwkaia, anzor ku
rataSvili; dizainis saerTaSoriso skolidan: goCa miqiaSvili, aleqsandre 
noneSvili; kvanturi fizikisa da sainJinro teqnologiuri institutidan _ 
oleg namiCeiSvili; institut `teqinformidan~ _ fiqria wowkolauri; niko 
musxeliSvilis saxelobis gamoTvliTi maTematikis institutidan _ marina 
menTeSaSvili; vladimer WavWaniZis saxelobis kibernetikis institutidan 
_ Teimuraz cabaZe; cotne mircxulavas saxelobis wyalTa meurneobis ins
titutidan _ oTar naTiSvili; kvebis mrewvelobis institutidan _ nana ebe
laSvili; sawarmoo Zalebisa da bunebrivi resursebis Semswavleli cent
ridan _ nodar WiTanava; nagebobebis specialuri sistemebisa da sainJinro 
uzrunvelyofis institutidan _ mixeil janikaSvili; hidrometeorologi
is institutidan _ maia melaZe; hidrogeologiisa da sainJinro geologiis 
institutidan _ guga WoxoneliZe; bioteqnologiis centridan _ Tamar ka
Warava; instituti `talRadan~ _ kaxa gorgiZe; arCil eliaSvilis saxelo
bis marTvis sistemebis institutidan _ besarion SanSiaSvili; membranuli 
teq nologiebis sainJinro institutidan _ liana ebanoiZe.

saqarTvelos teqnikuri universitetis arCevnebi
saqarTvelos teqnikuri universitetis reqtorad 2020 wlis Teber

valSi arCeul iqna samSeneblo fakultetis dekani, teqnikis mecnierebaTa 
doqtori, profesori daviT gurgeniZe. winamorbedebisgan gansxvavebiT mas 
seriozuli upiratesoba aqvs sainJinrosameurneo, saxelmwifo struqtur
aSi muSaobis TvalsazrisiT _ iyo saqarTvelos energetikis ministris 
moadgile mSeneblobis dargSi. aseve arCeul iqnen: senatis Tavmjdomared _ 
jemal gaxokiZe, universitetis kanclerad _ karlo kopaliani, akademiuri 
sabWos mdivnad _ iaSa kutubiZe.
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saqarTvelos teqnikuri universitetis pirveli mecnieruli 
aRmoCenis diplomiT dajildoeba

gamogonebebisa da 
aRmoCenebis avtorTa saer
TaSoriso akademiis debu
lebiT organizacias, sas
wavlosamecniero ins
tituts, sxvadasxva dar
gis sawarmos, sadac gan
xorcielda mecnieruli 
aRmoCena, misi dakanonebis 
Semdeg organizacias eZle
va mecnieruli aRmoCenis 
diplomi. 

2010 wels mecnier
ebaTa erovnuli akademiis 
prezidiumis sxdomaze aka
demiis prezidentma akademikosma Tamaz gamyreliZem teqnikuri universite
tis reqtors akademikos arCil frangiSvils sazeimo viTa rebaSi gadasca 
teqnikuri universitetis mecnieruli aRmoCenis I diplomi, xolo mecnier
uli aRmoCenis avtors, teqnikis mecnierebaTa doqtor guram qaSakaSvils 
#390 mecnieruli aRmoCenis diplomi da nobelis premiis laureat petre 
kapicas vercxlis medali warweriT `mecnieruli aRmoCenis avtors~.

saqarTvelos teqnikuri universitetis sameTvalyureo sabWos 
Tavmjdomaris (prezidentis) arCevnebi

2020 wlis TebervalSi saqarTvelos teqnikuri universitetis axlad
daarsebuli sameTvalyureo sabWos Tavmjdomared (prezidentad) arCeul 
iqna akad. arCil frangiSvili. 

saqarTveloSi feradi metalurgiis ganviTarebis istoria
metalurgiis, maT Soris feradi metalurgiis ganviTarebis, spilen

Zis, brinjaos Senadnobebis, Zvirfasi liTonebis mopovebisa da warmoebis 
Sesaxeb cnobebi saqarTvelos uZveles istoriul wyaroebSia daculi. qvey
nisaTvis am metad mniSvnelovani dargis ganviTarebaSi didi wvlili miuZ
RviT qarTvel mefeebs, gansakuTrebiT mefe erekles, romelmac am dargis 
ganviTarebis mizniT da brinjaos qvemexebis warmoebisaTvis saberZneTidan 
alaverdSi (axlandeli somxeTis respublikis teritoria) Camoasaxla 800
ze meti berZeni specialisti ojaxebTan erTad da Seqmna spilenZisa da 
Zvirfasi liTonebis warmoeba maTi mopovebisa da gadamuSavebis teqnolo
giebiT da daiwyo brinjaos SenadnobebiT qvemexis lulis Camosxma, riTac 
qveynis Tavdacvisunarianoba sagrZnoblad gaizarda. 

saqarTveloSi feradi metalurgia aRorZinda XX saukunis II naxevarSi. 
kazreTis spilenZis madnebisa da feradi liTonebis sabado aRmoaCina 
stalinuri premiis laureatma, gamoCenilma geologma iuri nazarovma. 
sabados sawarmoo damuSaveba daiwyo am dargis gamoCenilma specialistma, 
gaerTianebis direqtorma galaqtion Wanturiam XX saukunis 80ian wlebSi 
spilenZis koncentratebis warmoebiT, Seqmna feradi liTonebis samTamadno 
gaer Tianeba.
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sabWoTa kavSiris daSlis Semdeg, teqnikis mecnierebaTa doqtoris g. 
qaSakaSvilis iniciativiT 1993 wels Seiqmna kompania `saqsamTometalur
gia~, romelSic Sevida WiaTurmanganumisa da kazreTis feradi metalurgi
is gaerTianebebi, zestafonis feroSenadnobTa da rusTavis metalurgiuli 
qarxnebi da `saqgipromezi~. am sawarmoTa muSaobas, romelic saqarTvelos 
sasaqonlo produqciis 2/3s iZleoda fulad gamosaxulebaSi, marTavda 
kompaniis gamgeoba. guram qaSakaSvilis inicitiaviT ̀ saqsamTometalurgiis~ 
kompaniis gamgeobasa da ruseTis, yazaxeTis, ukrainis mTavrobas Soris 1993
1996 ww. gaformebuli CarCoxelSekrulebis safuZvelze kompaniaSi Sema
vali sawarmoebi da qalaqebi uzrunvelyofili iyo yvela saWiro masaliT, 
energoresursebiT, maT Soris iafi bunebrivi airiT da, rac mTavaria, qar
Tuli sawarmoebis mier damzadebuli produqciis eqsportiT.

gaerTianebis direqtoris e. boWoriSvilisa da kompaniis `saqsamTo
metalurgiis~ mmarTvelis moadgilis v. sulamaniZis iniciativiT, kompania 
`saqsamTometalurgiis~ direqtoris g. qaSakaSvilis mxardaWeriT, saaqcio 
sazogadoebam avstraliel partniorebTan gaaforma xelSekruleba. Se
muSavda spilenZis madnebis koncentratebidan Zvirfasi liTonis _ oqros 
amoRebis teqnologia. es warmoeba dResac, privatizaciis Semdeg, erTerTi 
warmatebuli sawarmoa. 

saqvabe
calke Senoba an nageboba, romelSic ganlagebulia orTqlis war

moebis saqvabe danadgarebi, sayofacxovrebo da sasamsaxuro daniSnulebis 
saTavsebi. ganasxvaveben energetikul, sawarmoo da sayofacxovrebo gaTbo
bis saqvabes.

saqveSe
Txevadi foladis zevidan an 

sifonuri CamosxmisaTvis saCamosxmo 
Semadgenlobis 180 tonian urikebze 
boyvebis sadgmelisaZirkveli. qveS
ebis damzadebisaTvis iyeneben saCa
mosxmo Tujs.

`saqnaxSiris~ kombinati

saqarTvelos mecnierebaTa erovnuli akademiis Senoba n. qa
SakaSvilis iniciativiT dafuZnebuli `saqnaxSiris~ kombina
tis generaluri direqtoris b. gujejianis dafinansebiT da 
organizatorobiT a/k metalurgmSenis #1ma trestma aaSena.

saqarTveloSi qimiuri mrew
velobisa da sxva dargebis gan
viTarebis mizniT profesor ni
koloz qaSakaSvilis iniciativ
iT tyibultyvarCelis naxSirisa 
da daSqesanis rkinis madnis ba
zaze Seiqmna msoflioSi pirveli 
milebis mwarmoebeli sruli meta
lurgiuli ciklis qarxana koqs
qimiuri warmoebisa da Tboenerge
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tikis ganviTarebisaTvis. 1945 wels dafuZnda saqnaxSiris kombinati. misi 
pirveli generaluri direqtori iyo boris gujejiani, romelmac daaarsa 
tresti `SaxtmSeni~ (19451952 ww.) da warmatebiT xelmZRvanelobda tyibul
tyvarCelis Saxtebis, gamamdidrebeli fabrikebis mSeneblobas, naxSiris 
mopovebas, koncentratebis gamdidrebis teqnologiuri procesebis daxve
was, qalaqebis _ tyvarCelisa da tyibulis ganviTarebas. b. gujejianis Sem
deg gaerTianeba `saqnaxSiris~ generaluri direqtorebi iyvnen _ arnold 
kartozia, dimitri CikvaiZe. kombinati `saqnaxSiri~ warmatebiT muSaobda 
trestis mmarTvel valerian Rvinjilias xelmZRvanelobiT (dab. 1927 wels, 
igi dResac gansacvifreblad msjelobs koqsvadi naxSirebis warmoebis 
problemebze). a/k metalurgiuli qarxnis koqsvadi naxSirebiT uzrunvely
ofaSi fasdaudebelia amierkavkasiis metalurgiuli qarxnis direqtoris, 
teqnikis mecnierebaTa doqtoris, didi saxelmwifo moRvawis n. gomelauris 
(19071976) Rvawli.

`saqnaxSiris~ kombinatis generalur direqtor boris gujejianis ini
ciativiT tyibulSi, tyvarCelSi, axalcixeSi SaxtebTan erTad aSenda sawar
moo, samedicino, sportuli obieqtebi da sacxovrebeli saxlebi. mis aSen
ebul sammarTvelos ulamazes SenobaSia dRes ganTavsebuli saqarTvelos 
mecnierebaTa erovnuli akademia, qarTuli enciklopediis redaqcia da sxva 
organizaciebi. es ubadlo arqiteqturuli Zegli profesor n. qa SakaSvilis 
iniciativiTaa aSenebuli da sruli metalurgiuli ciklis qarxnisaTvis ko
qsvadi da energetikuli naxSirebis warmoebis dafuZnebis monapovaria.

saqonlis eqsportis ekonomikuri globalizacia
ekonomikuri globalizacia, romelSic mniSvnelovan rols transe

rovnuli korporaciebi (tekebi) asruleben, ganisazRvreba iseTi maCveneb
lebiT, rogoricaa saqonlis, momsaxurebis, kapitalis sazRvargareT ga
tanis masStabebi da sagareo vaWrobaSi CarTulobis done, gaxsnilobisa da 
integrirebis tendenciebis gaZliereba, informaciuli nakadebis Sor man
Zilze gavrcelebis xarisxi, ucxouri investiciebis qveyanaSi Semodinebis 
moculoba, saerTaSoriso vaWrobaSi sabaJo politikis simkacris xarisxi, 
saimporto barierebi da a. S. ekonomikuri globalizacia mravalmxrivi pro
cesia. is aZlierebs qveynebs Soris urTierTkavSirsa da sameurneo inter
nacionalizacias.

ekonomikuri globalizaciis indeqsi, romelic gamoxatavs mocemuli 
qveynis msoflio ekonomikaSi integrirebis xarisxs, 86,67 %sa da 88,11 %s 
Soris fiqsirdeba. am maCvenebliT pirvel aTeulSi Sedian: singapuri, 
luqsemburgi, irlandia, malta, belgia, niderlandebi, estoneTi, ungreTi, 
bahreini da SvedeTi. saqarTvelo 69,43 %iT _ 51e adgilzea.

`saqpatenti~
saqarTvelos inteleqtualu ri sakuTrebis erovnuli centri _ ̀ saqpat

enti~ dafuZnda 1992 wels. dafuZnebis erTerTi iniciatori iyo misi pirve
li Tavmjdomare daviT gabunia. mogvianebiT misi iniciativiT parlamentis 
mecnierebisa da ganaTlebis komitetSi SemuSavda `saqpatentis‘‘ funqcion
irebisaTvis kanonTa paketi, romelic parlamentis plenarul sxdomaze 
gamoitana komitetis Tavmjdomarem akad. Nno dar amaRlobelma. ganxilvis 
Semdeg kanoni miiRo parlamentma 1996 wels. daviT gabuniam `saqpatentis‘‘ 
Tavmjdomared imuSava 2009 wlamde.
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2009 wlis Semdeg `saqpatentis~ 
Tavmjdomared muSaobdnen irakli 
RvalaZe, nikoloz gogoliZe, genadi 
lebaniZe.

2019 wlidan `saqpatentis~ Tavm
jdomaris movaleobas asrulebs qal
batoni manana fruiZe.

`saqpatentis~ Seqmnidan dRemde 
gacemulia 7073 patenti gamogoneba
sa da 2007 patenti sasargeblo mod
elze. Ddanergili inovaciuri gamog
onebebis, sazRvargareT gayiduli li
cen ziebisa da patentebis raodenobis Sesaxeb informacia organizacias ar 
gaaCnia. 

saqrevi

Txevadi foladis an Tujis abazanaSi JangbadiT an inertuli airiT 
gaqrevis mili, saqSeni an raime sxva mowyobiloba.

`saqsaxmetalurgproeqti~ (`gruzgipromezi~)

`saqsaxmetalurgproeqti~ daarsda 1943 wels nikoloz qaSakaSvilis 
iniciativiT TbilisSi, rogorc centraluri `gipromezis~ filiali. mi
sive aqtiuri monawileobiT direqtorad dainiSna iulius leSCi, romelic 
adre nikoloz qaSakaSvilTan muSaobda xarkovis `ukgipromezSi~. axal
Camoyalibebuli centraluri `gipromezis~ saqarTvelos filiali 1944 
wels rusTavSi Seudga amierkavkasiis momavali metalurgiuli qarxnis 
saamqroebisa da q. rusTavis sawarmoebis daproeqtebas. `saqsaxmetalurg
proeqtis~ direqtorebi sxvadasxva dros iyvnen: konstantine gabriWiZe, 
aleqsandre zamTaraZe, karlo leJava, judu cxeliSvili. `saqsaxmetalurg
proeqtma~ rusTavis metalurgiuli qarxnis garda, daaproeqta uzbekeTSi q. 
begabatis eleqtrofoladsadnobi, iranis eleqtrofoladis miniqarxanebi, 
q. rusTavisa da respublikis samrewvelo obieqtebi, maT Soris rusTavis 
saxlmSeneblobis kombinati. 2007 wlidan `saqsaxmetalurgproeqtis~ direq
toria qalbatoni zoia maisaSvili. 

saqusle 

martenis Rumlis kamaris sayrdeni, wyliT gasacivebeli koWi. TaRis, 
kamaris wyobisas gamoiyeneba aseve saqusle cecxlgamZle qrommagnezitiani 
aguri.

saqSeni

airis, haeris an siTxis nakadis mimarTulebisa da moZraobis energiis 
gazrdisTvis specprofiluri, milgayvanilobis Seviwroebuli daboloeba. 
s. farTod gamoiyeneba teqnikaSi: metalurgiuli qarxnebis liTonsadnob, 
gamaxurebel agregatebSi, reaqtiul ZravebSi, turbinebSi, aerodinamikuri 
nakadis aparatebSi, sakontroloxarjsazom xelsawyoebSi da sxv.

s.Si muSa garemos wnevis potenciuri energia gardaiqmneba kinetikur 
energiad, dinamikuri aCqarebiT. nakadis maRali, zebgeriTi siCqaris misaRe
bad iyeneben lavalis s.s.
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saRebavi 

saCamosxmo saamqroebSi gamoyenebuli sxvadasxva Sedgenilobis sacxi 
saRebavi, romelic uzrunvelyofs yalibis, kopis zedapiris simtkicesa da 
aumjobesebs sxmulis zedapiris xarisxs.

sayelavi manqana

samTo manqana, romelic gankuTvnilia sasargeblo wiaRiseulis ma
sivSi (naxSiri, fiqali, qvamarili, tufi da a. S.) yelis gamosaRebad misi 
Semdgomi amoRebis gaadvilebis mizniT. Sedgeba daxurul traeqtoriaze 
uwyvetad gadaadgilebadi ramdenime CamCisagan. muSa ciklis yvela elemen
tis moqmedeba (eqskavacia, samTo masis transportireba gantvirTvis adgi
lisaken, misi CatvirTva satransporto saSualebaSi an sanayaroze) xdeba 
erTdroulad.

s. m. organoTa SemaerTebeli rgolia amosaRebsatransporto da Ziri
Tad satransporto mowyobilobas Soris. Sedgeba muSa, meqanikuri, savali 
Zalovani mowyobilobebisgan, marTvis meqanizmis, platformisa da Zarasa
gan, mongreuli qanis dasatvirTad da gadasaadgileblad.

sayeluri

qanCis an WanWikis Tavuris qvesagebi brtyeli rgolis saxiT, icavs de
talis zedapirs da zrdis sayrden farTobs. qanCis TviTmoSvebis Tavidan 
acilebis mizniT iyeneben naWdevebian, zambarian s.s gadaxrili boloebiT.

sayiravi 

meqanizmi, romlis daniSnulebaa yruZariani vagonetis gacla.

sayirao badia 

tvirTis amosatani WurWeli vertikaluri gvirabebis (Waurebis, Sur
febis) gayvanis dros. misi daniSnulebaa qanis amotana, sangrevSi manqana
meqanizmebis CaSveba, xalxis Cayvana da amoyvana. badia SeiZleba iyos say
irao da arasayirao. sayirao badia aRWurvilia zedapirze (urnalze) ga
dasayiravebeli meqanizmiT.

sayrdeni

igivea, rac sabjeni. 

sayrdeni gvirgvini

sayrdeni gvirgvini ewyoba mdgrad kldovan qanebSi Wauris piris mud
mivi samagrisa da Wauris teqnikuri nawilis mudmivi samagris Sekavebis, 
samagris dacurebis aRkveTis mizniT.

sayrdeni kamaris xerxi

gvirabis gayvanisas jer amuSaveben kveTis zeda nawils (kalotas), Sem
deg amohyavT kamara, romelic droebiT qans eyrdnoba, bolos ukve gamagre
buli Weris qveS axorcieleben kveTis qveda nawilis amoRebas da kedlebis 
amoyvanas.

sayrdeni foso 

vertikaluri gvirabis kedelSi samagris sayrdeni gvirgvinis TaTebis 
mosaTavsebeli CaRrmaveba.



172

sayreli
energetikul naxSirze momuSave Tboeleqtrosadgurebis fxvieri nac

ris, cecxlgamZle masalebis nalewis, widis an sxva saxis sawarmoo narCene
bis dasawyobi, dasagrovebeli moedani.

sayure 
amwis detali, tvirTis amwis kauWis Camosakidi rgoli.

sayurisi
xmis CamxSobi individualuri mowyobiloba, romelic gaTvlilia 

maRali intensivobis xmauris sanitariul normebamde dasawevad. Ggamoi
yeneba metalurgiuli qarxnis eleqtrorkalur sadnob, milsaglinav, mil
saadidvo da sxva xmaurian saamqroebSi.

konstruqciisa da muSaobis principis mixedviT ganarCeven gvirabise
br, dolur, valcur, Taroian, TefSebian, kamerul, konveierul, Snekian s.s.

saSaxte amwevi danadgarebi (s. a. d.)
yvelaze mZlavri da rTuli eleqtromeqanikuri sistemaa Saxtze, rom

lis saSualebiTac xdeba margi tvirTisa da fuWi qanis zedapirze amota
na, masalebisa da meqanizmebis transportireba, agreTve xalxis gadayvana. 
amwevi danadgarebis saSualebiT xdeba Waurebis gayvana, xolo SemdegSi 
maTi daTvaliereba da remonti. amwevi danadgari miwisqveSa gamonamuSevre
bisa da zedapiris damakavSirebeli erTaderTi satransporto saSualebaa 
da mis Seuferxebel muSaobaze damokidebulia mTeli Saxtis ritmuli 
muSaoba. s. a. d.s ekuTvnis: amwevi manqana, amwevi bagirebi, amwevi WurWlebi, 
damtvirTavi da damcleli mowyobilobebi, Wauri, urnali, miwisqveSa da 
miwiszeda bunkerebi da sxv.  s. a. d.bis klasifikacia xdeba ramdenime niSnis 
mixedviT: daniSnulebis mixedviT – ZiriTadi, damxmare da sagamyvano. Ziri
Tadi danadgariT xdeba mxolod margi tvirTis zidva; damxmare danadgariT 
– fuWi qanis, masalebisa da meqanizmebis transportireba, agreTve xalxis 
gadayvana; sagamyvano amwevi danadgari gamoiyeneba mxolod Waurebis gay
vanis dros. ZiriTadi da damxmare danadgarebi stacionarulia, damxmare 
ki gadasatani; daxris kuTxis mixedviT _ vertikaluri da daxrili. amwevi 
bagirebis raodenobis mixedviT – erTbagiriani da mravalbagiriani; damx
vevi organos radiusis mixedviT – mudmivradiusiani (cilindruli dolebi 
da xaxunis amZravi Skivebi) da cvalebadradiusiani (konusuri da bicilin
drkonusuri dolebi); amwevi WurWlis tipis mixedviT – sabadie, sagale, 
saskipe da savagoneto (daxrili awevisaTvis) gawonasworebis mixedviT – 
gauwonasworebeli (kudis bagiris gareSe), gawonasworebuli (toli wonis 
kudis bagiriT) da gadawonasworebuli (mZime kudis bagiriT); amZravis tipis 
mixedviT – mudmivi da cvladi denis.

saSaxte matareblebis avtomatizebuli marTvis kompleqsi
kompleqsi, romelic uzrunvelyofs memanqanis gareSe matareblis mar

Tvas CatvirTvisa da gantvirTvis punqtebs Soris.

saSaxte rkinigzis isrebisa da signalebis avtomaturi blokirebis 
aparatura 

aparatura, romlis daniSnulebaa miwisqveSa rkinigzis blokubnebze 
saisre gadamyvanebisa da sasignalo SuqniSnebis avtomaturi marTva. 
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saSaxto gali 
saTavsi, romelic gamoiyeneba vertikalur gvirabebSi bagiruli awe

vis dros xalxis gadasayvanad, fuWi qanis, masalisa da manqanameqanizmebis 
transportirebisaTvis.

saSaxto ventilatori
mowyobiloba, romelic uzrunvelyofs haergacvlas miwisqveSa samTo 

gvirabebSi. Mmoqmedebis principis mixedviT ganarCeven centridanul da Rer
Zul ventilatorebs, gamoyenebis mixedviT _ mTavari da adgilobrivi gania
vebisas. saSaxto ventilatori saSaxto danadgaris Semadgeneli nawilia.

saSaxto wyalSemkrebi
miwisqveSa gvirabebis kompleqsi nadeni wylebis Sesakrebad (Tavmosay

relad) SemdgomSi miwis zedapirze amotumbvis mizniT.

saSemduReblo abazana
Txevadi liTonis saTavsi SedarebiT patara moculobisa, warmoiqm

neba siTbos wyaros zemoqmedebiT gamdnari ZiriTadi da misarTi liTone
bidan, romelic gamyarebisas SenaduR nakers iZleva.

saSemduReblo agregati
ixileT SigawvisZraviani saSemduReblo agregati.

saSemduReblo avtomati
saSemduReblo aparati, romelic muSaobis procesSi gadaadgildeba 

specialuri meqanizmiT an saWiroebs nakeTobis meqanizebul gadaadgilebas.

saSemduReblo alis simZlavre
saSemduReblo alis simZlavre, romelic ganisazRvreba acetilenis 

xarjiT (l/sT).

saSemduReblo araliTonuri masala
saSemduReblo araliTonuri masalaa: flusi _ dnobadi da keramiku

li; damcavi _ inertuli da aqtiuri airebi. am jgufs miekuTvneba vakuumi, 
rogorc damcavi garemo aqtiuri liTonebis SeduRebisas.

saSemduReblo gardamqmneli
denis eleqtromanqanuri gardamqmneli, romelic rkaluri SeduRebi

sas mudmivi denis wyarod gamoiyeneba.

saSemduReblo droseli
regulirebadi induqciuri winaRoba eleqtrorkaluri SeduRebisas, 

romelic mimdevrobiT irTveba cvladi denis SeduRebis wredSi.

saSemduReblo eleqtronuli satyorcni
eleqtronuloptikuri sistema eleqtronulsxivur danadgarebSi, 

romlis saSualebiTac xdeba eleqtronuli sxivis generacia da marTva. 
misi daniSnulebaa mZlavri fokusirebuli eleqtronuli sxivis Seqmna.

saSemduReblo kvanZi
SeduRebis dros ori an ramdenime detalis SeerTebiT warmodgenili 

konstruqciis nawili.
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saSemduReblo liTonuri masala 

saSemduReblo da dasaduRebeli mavTuli; mTliankveTiani lentebi 
da fxvnilovani eleqtrodebi _ dafaruli dnobadi da volframis Zneld
nobadi masa; damatebiTi misarTi liToni mavTulis saxiT, granulirebul
liTonuri fxvnili.

saSemduReblo mavTuli

mavTulis saxis misarTi saeleqtrodo liToni SeduRebisa da da
duRebis samuSaoebis Sesasruleblad.

saSemduReblo manqana

manqana, romelic detalebis meqanizebul an avtomatur SeduRebas 
axor cielebs.

saSemduReblo naxevrad avtomati

saSemduReblo aparati, romelic SeduRebisas xeliT gadaaqvT. naxev
rad avtomati konstruqciulad or nawiladaa gayofili, erTia miwodebis 
meqanizmi, meore _ SemduReblis xelis damWeri. isini erTdebian moqnili 
SlangiT, romliTac miewodeba saSemduReblo mavTuli da saSemduReblo 
deni.

saSemduReblo naxSirorJangi

naxSirorJangi (CO2) _ naxSirbadis sruli wvis produqti. qimiurad 
iner tuli airi, romelic ar iwvis da xels ar uwyobs wvas. uferoa, aqvs od
nav sagrZnobi suni. kargad ixsneba wyalSi, aZlevs momJavo gemos. naxSiror
Jangi aqtiurad urTierTqmedebs Txevad liTonTan da saSemduReblo war
moebaSi gamoiyeneba, rogorc damcavi saSualeba. am SemTxvevaSi mas uwode
ben saSemduReblo naxSirorJangs. xarisxis mixedviT ganarCeven: pirveli 
xarisxis _ sisufTaviT ara umcires 99,5 %, meore xarisxis _ 99 %.

saSemduReblo pistoleti 

mcire zomis pistoletisebri gadasatani aparati, romelic gamoiyen
eba SeduRebis iseTi saxeobebis gansaxorcieleblad, rogoricaa: wertilo
vani SeduReba, wertilovani ultrabgeriTi SeduReba, sarWebis rkaluri 
miduReba da sxv.

saSemduReblo posti

eleqtroSemduReblis samuSao adgili, romelic aRWurvilia Sesa
bamisi aparaturisa da samarjvebis kompleqtiT.

saSemduReblo postis gamoyenebis koeficienti

SeduRebis ZiriTadi drois saerTo drosTan fardoba; axasiaTebs 
saSemduReblo danadgarebis gamoyenebis xarisxs.

saSemduReblo rkali

SeduRebisas liTonis gasaxureblad gamoyenebuli eleqtruli rkali, 
romelic Zabvis qveS arsebul eleqtrodebs Soris alRobs sxvadasxva masa
las (eleqtrodul danafarebs, flusebsa da a. S.) airebisa da orTqlis 
Zlier daionebul narevSi; xasiaTdeba maRali temperaturiTa da didi ga
mavali deniT.
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saSemduReblo sanTuris inJeqtori
sanTuris detali, romliTac mainJeqtirebeli airi (Jangbadi), Sedis 

ra didi siCqariT Semrev kameraSi, Seiwovs masSi arsebuli sainJeqtirebeli 
airis garkveul raodenobas (acetilens).

saSemduReblo satuCe
1. saSemduReblo TavSi denis gamtari satuCe, mowyobiloba SeduRebis 

zonaSi dnobad eleqtrodTan denis misayvanad. denis miyvana xorcieldeba 
mcocavi kontaqtiT. kontaqtis konstruqciis mixedviT ganasxvaveben gorgo
laWian, xundian da milovan satuCeebs; 

2. saSemduReblo sanTuraSi sanTuris bunikis sacvleli bolo Sesacv
leli nawili, emsaxureba airJangbaduri Wavlis formirebas.

saSemduReblosaWreli sanTura
saSemduReblo sanTura, romlis konstruqciac saSualebas iZleva, 

SeduRebisTvis saWiro buniki Seicvalos Jangbaduri Wris bunikiT.

saSemduReblo stabilizatori
rkalis mdgradobis gazrdis mizniT mudmivi denis rkalis wredSi 

mimdevrobiT CarTuli reaqtiuli koWa.

saSemduReblo stendi
samarjvi saSualo da msxvili liTonkonstruqciebis Sesakrebad da 

SesaduReblad.

saSemduReblo traqtori
avtomaturi Tavi, romelic dadgmulia TviTmaval urikaze; eleqtroZ

ravas daxmarebiT SesaduRebel nakeTobaze an relsis liandagis mimmarTv
elze SenaduRi nakeris gaswvriv gadaadgildeba.

saSemduReblo flusi
araliTonuri marcvlovani masala, romlis nadnobi aucilebelia Se

duRebisa da nakeris xarisxis gasaumjobeseblad (marcvlebis normaluri 
zomebia 0,353 mm).

saSemduReblo warmoeba
warmoebis procesebis kompleqsi, romelSic farTod iyenebs SeduRe

bis teqnikas.

saSemduReblo wneva
SeduRebis denis gatarebisas eleqtrodebiT detalebze modebuli 

wneva.

saSrobi
masalebidan tenis mosacilebeli mowyobiloba. siTbos energiis wya

ros miwodebis mixedviT ganarCeven: konveqciur, kontaqtur, radiaciul, 
induqciur s.sa da sxv.

saSxape, damtenianebeli
wylis an sxva Semkvreli siTxis mimwodebeli mowyobiloba milgayva

nilobiT, Sxapisa da sxva saxiT cecxlgamZle samSeneblo da sxva daniS
nulebis masebis Semrev danadgarebSi. 
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saCamosxmo manqana 
mowyobiloba Txevadi liTonis CamosxmakristalizaciadanaW rovne

bisaTvis. metalurgiaSi gamoiyeneba sxvadasxva tipis manqana: karuseluri, 
doluri, naxevrad uwyveti da uwyveti Camosxmisa da sxv. amJamad fero
SenadnobTa warmoebaSi gamoiyeneba konveieruli tipis Tujis saCamosxmo 
manqana. liTonis CarCoze damontaJebuli konveieri Sedgeba reduqtoris, 
amZravisa da ori amyoli varskvlavis, uwyveti jaWvis, liTonis rofebis, 
savali da mimmarTveli gorgolaWebis, gadamyiravebeli mowyobilobisa da 
marTvis farisagan.

saCeri 
foladsamsxmelo cicxvis meqanizmi, romlis daxmarebiT cecxlgamZle 

sacobis vertikaluri moZraobiT xdeba foladgamosaSvebi Wiqis xvreliT 
daketva, gaReba da foladis nakadis siCqaris regulireba Camosxmis dros.

sacentre sifonuri CamosxmisaTvis
ori nawilisagan Semdgari, meqa

nikurad damuSavebuli Tujis gar
sacmi, romlis Rru centralur 
cilin drul nawilSi cecxlgamZle 
xsnariT Samotis milakebi ewyoba. 
boyvebis ezos samuSao moedanze xde
ba sacentres daSla, gamyarebuli 
sasxmebis da cecxlgamZle masalebis 
jarTisagan ganTavisufleba, sacen
tres Samotis milakebiT awyoba Zabr
Tan erTad, cecxlgamZle masiT da
farva, ori nawilisagan Sedgenili sa
centres rkinis soliT xisti Sekvra, 
rvasaaTiani Sroba da Semdeg saCa
mosxmo Sedgenilobaze vertikalur 
mdgomareobaSi qveSis centrSi cecx
lgamZle varskvlavaze dayeneba. te
qnikis usafrTxoebis TvalsazrisiT 
saxifaToa, amitom ori nawilisgan 
Sed genili sacentre rusTavis metalur giul qarxanaSi Seicvala masiurad 
CamosxmuliT usafrTxoebis teqnikisa da ekonomikurobis gaTvaliswinebiT.

saceri
sxvadasxva fxvieri masalis nawilakebis liTonis badeSi gatarebis 

gziT danawevrebis (zomebad dayofis) mowyobiloba. metalurgiuli fxvieri 
masalis, madnis koncentratebisa da sxva aramadnuri masalis granulome
triuli e. w. sacruli analizis ganxorcieleba xdeba sacrebis standar
tuli nakrebiT (badis sxvadasxva zomis xvrelebSi gacriT). sacruli ana
liziT adgenen fxvnilSi sxvadasxva zomis marcvlebis (fraqciebis) pro
centul Semcvelobas. magaliTad, aglomeratis sacruli analizis mixed
viT msjeloben mis xarisxsa da meqanikur Tvisebebze.

saceci 
detalebSorisi RreCoebis sazomi firfitebi 0,02dan 1 mmmde sisqisa 

da 100 mm sigrZisa. amzadeben firfitebis nakrebis saxiT, xolo 200 mm si
grZisas calkeuli firfitebis saxiT.

sacentre boyvebiT
1. sacentre; 2. boyvebi.
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sacecxle

saqvabis an sxva Tbodanadgaris saTbobis dawvis saTavsisakani. maTSi 
warmoiqmneba wvis airebi _ produqtebi, romelTa siTbo gamoiyeneba meqani
kuri an eleqtroenergiis misaRebad. s.is muSaoba ganisazRvreba Tburi 
nakadis zedapiruli simkvriviT vt/m2 da vt/m3 erTeulebSi, haeris siWarbisa 
da mq koeficientiT. konstruqciis mixedviT ganasxvaveben: fenovan, kame
rul, ciklonur, CiraRdnian da sxva s.ebs.

sacecxluri nagebobaSenoba

orTqlis qvabis an sxva Tboteqnikuri agregatis erTerTi ZiriTadi 
nawilis _ sacecxluris ganlagebis Senoba, samuSao moedani, sadac xdeba 
agregatis marTva, momsaxureba, remonti da sxv.

sacmi

hidromonitoris lulis gamosasvlel xvrelze mierTebuli mokle 
konusuri milyeli, romelic qmnis wylis Wavlis kompaqtur nakads.

sacobi 

1. Tujis an foladgamosaSvebi xvrelis dasaketad damzadebuli 
cecxl gamZle masalis comiseburi masa;

2. raime rezervuaris xraxniani an uxraxno saketi.

sacxi

burTulsakisrebis an sxva saxis detalebis antifriqciuli sapoxi 
(ix. solidoli). metalurgiul, samsxmelo warmoebaSi gamoiyeneba sxvadasx
va Sedgenlobis cecxlgamZle masalebiT damzadebuli sacxebi.

saZromi 

sawarmoo nagebobebSi, mowyobilobebsa da danadgarebSi (WerSi, ia
taksa da kedlebSi) arsebuli xvreli. s.s iyeneben meqanizmebis gadasaadgi
leblad, agreTve sakanalizacio wyalgayvanilobis, satelefono da sxv. 
komunikaciebis arxebSi SesaRwevad.

sawarmoo procesis algoriTmizacia 

sawarmoo procesis aRwera algoriTmul enaze. informaciis wyaroa 
Teoriuli da eqsperimentuli monacemebi, romlebic axasiaTebs teqnolo
giur process.

sawarmoosamecniero kompaniebi _ `remakori~ (aSS) da `almameti~ 
(germania)

`remakori~ (aSS) da `almameti~ (germania) sawarmoosamecniero kom
paniebia, romlebic 1996 wlidan dRemde yovel 2 weliwadSi erTxel atare
ben konferencias Tujisa da foladis warmoebis, Rumelgare damuSavebis 
teqnologiebis, rkinis pirdapiri aRdgenili gundebiT eleqtrofoladis 
dnobis specialistebisa da mecnierTa Sekrebas metalurgiis aqtualur 
problemebsa da mimarTulebebze. konferenciis ZiriTadi Temaa konferen
ciebze Rumelgare liTonis gangogirdebis, misi inertuli airebiTa da 
reagentebiT damuSavebis _ rafinirebis teqnologiebis ganxilva. konfer
enciebi tardeba aSSSi, germaniaSi, inglisSi, ruseTSi, CineTSi, avst riaSi, 
SvedeTsa da sxva qveynebSi. 
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saqarTvelodan konferenciebze iwveven teqnikuri universitetis fo
ladis metalurgiis saswavlosamecniero centris xelmZRvanels, teqnikis 
mec nierebaTa doqtors, prof. guram qaSakaSvils. is aqtiurad monawileobs 
konferenciis muSaobaSi. Mmisi moxsenebebi foladis dnobis aqtualur Te
mebze ibeWdeba konferenciis krebulSi. 

sawevi
1. sabuqsire manqanebisadmi gamwevi manqanisgan Zalis gadasacemi de

tali;
2. manqanebsa da meqanizmebSi calkeul detalebs Soris moZraobis 

gadamcemi Rero (Zeli) mrgvali an marTkuTxa, fasonuri WriliT an sxva
dasxva masalis bagiriT, jaWviT.

sawelavi 
mravalpiriani mWreli instrumenti sxvadasxva profilis xvrelisa da 

zedapiris dasamuSaveblad (ix. safarTi).

sawerteli
maxvilwveriani Reros saxis sazeinklo instrumenti namzadis zeda

pirze wertilovani aRniSvnis dasafiqsireblad.
s. mzaddeba xelisa, avtomaturi (zambariani) marTvis mowyobilobiT 

legirebuli, nawrTobi foladisagan, zogjer mirCiluli sali Senadnobis 
wveroTi.

sawvavi _ ixileT saTbobi.

sawiduri
1. martenis Rumlis s. sadnobi agregatis na

wilia, romelic ganTavse bulia vertikaluri ar
xe bis qveS. misi daniSnulebaa wvis produqtebSi 
Setivtivebuli nadnobis mtvris daleqvadagroveba 
cxeli da civi remontis Catarebis intervalis pe
riodSi; 

2. Txevadi widis mosaTavsebeli fialebi. cic
xvebi foladisganaa Camosxmuli. maTi moculoba 
icvleba 3 m3dan 16 m3mde. 

nax.: sawiduri

sawmendi (amosaRebi) kompleqsi 
individualuri da kombinirebuli samTo manqanebisa da meqanizmebis 

erToblioba, romelic uzrunvelyofs sawmend sangrevSi sasargeblo wiaRi
seulis mopovebisa da gamotanis, Weris gamagrebisa da marTvis procesebis 
kompleqsur meqanizacias. sawmendi kompleqsis mowyobilobebi urTierTSe
sabamisia ZiriTadi parametrebiT, zogjer dakavSirebulia kinematikuradac.

sawmendi (amosaRebi) samuSaoebi
samuSaoebis erToblioba, romelic sruldeba miwisqveSa sawmend gvi

rabSi sasargeblo wiaRiseulis mopovebis mizniT. ZiriTadad tardeba gvi
rabgasayvani sangrevidan wiaRiseulisa da fuWi qanis gamosatanad.

sawuri _ ixileT filtri.
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sawyveti sinji
gamWim manqanaze gamosacdeli liTonis standartuli nimuSi.

sawyvisi
myari da Txevadi masalebis sazomi WurWeli danayofebiT (ix. menzura).

sawyobi
zodebis, boyvebis, kazmis, jarTis cecxlamZle da sxv. masalebis 

Sesana xi Senobanageboba, aRWurvili amwesatransporto da sxva mowyo
bilobebiT.

saWde
foladis qimiuri analizis sinjSi Camosxmis dros CaduRebuli Txe

li furceli, nazoli, romelzec amotvifrulia nadnobis nomeri an marka.

saWeqi kamarisa 
kamaris Camketi _ kamaris simaRlis zomis, magram sxvadasxva sisqis 

soliseburi agurebis erToblivi wyoba.

saWvreti 
brZmedis, martenisa da sxva siTburi agregatis qSinebTan, CasatvirT 

fanjrebze da sxv. moTavsebuli saTvalTvalo xvrelebi, romelTa daxma
rebiT momsaxure personals SeuZlia ganaxorcielos agregatis Tburi dat
virTvis reJimisa da dnobis teqnologiuri procesis vizualuri kontroli. 

saWrisi
1. saxarato da sxva daniSnulebis liTondamamuSavebeli dazgebis 

mWreli iaraRi. konstruqciis daniSnulebisa da sxva niSnis mixedviT ga
nasxvaveben mravali saxis s.s, romelTagan ZiriTadia: gamavali, momWreli, 
saxarato, sarandi, liTonis, xis, plastmasisa da sxv.;

2. Wris Sedegad qanis damangreveli instrumenti.

saxazavi
1. xazovani zomis sazomi instrumenti;
2. furcelsaglini, sortuli da milsaglini dganebis teqnologiuri 

iaraRi, romlis daniSnulebaa naglinis sisworis dacva brecilobisgan hori
zontalur sibrtyeSi. s.s amzadeben specialuri saiaraRo foladebisgan.

furcelsaglini gamasworebeli saxazavi furclis cxlad an civad 
glinvis Semdeg rolgangebiT gadaadgildebisas gadis glinebisagan Semd
gar saxazavSi da Semdeg xvdeba macivarze.

sortuli da milnamzadis gamasworebeli saxazavi imavdroulad ma
civris rols asrulebs, romelzec sortuli da milnamzadi gadaadgil deba 
konveieruli tipis saxsrovani jaWvebis meSveobiT da iZulebiTi gorviTi 
moZraobis Sedegad swordeba. aseTi tipis macivarsaxazavebze, rogorc 
sortuli namzadi, ise milnamzadi idealurad ver swordeba da adgili 
aqvs RerZidan garkveul gadaxras.

Tanamedrove milsaglinavi agregatebi aRWurvilia daxrili jaWvuri 
saxsrovani konveieriT, magram sxva saxazavmacivrebisgan gansxvavebiT yo
vel milnamzads Tavisi individualuri mbrunavi amZravi meqanizmi aqvs da 
wriuli maRali brunviT xdeba milnamzadis gacivebasTan erTad misi idea
luri gasworeba.



180

saxexi xelis _ ixileT Saberi.

saxvevela 
naglini liTonis (furclis, glinulas, mavTulisa da sxv.) rulone

bad da xviebad dasaxvevi manqana.
konstruqciis mixedviT ganasxvaveben: dolur, gorgoloWebian da sxva 

s.s, romelTa moZraoba sakuTari amZravebiT xorcieldeba.

saxveti 
xelis an meqanizebuli niCbismagvari instrumenti an raime meqanizmis 

detali narevis, masis da sxva msgavsi nivTierebis gadasaadgileblad.

saxvretela
furclovan detalebSi, safenebsa da firfitebSi xvrelebis amosaWre

li xelis an meqanizebuli iaraRi. am bolo dros gavrcelebulia xeliT sax
mari, maRali brunviTi meqanizmebi eleqtrodrelis saxelwodebiT, romelic 
farTod gamoiyeneba, rogorc sawarmoo, ise sayofacxovrebo saqmianobaSi.

saxsari 
moZravi detalebis SeerTeba, romelsac aqvs kinematikuri mbrunavi 

wyvilis saxe.

saxsneli, gamxsneli
1. xsnaris Txevadi komponenti, romlis raodenoba xsnarSi sxva kompo

nentebTan SedarebiT metia; 
2. preparati, romelsac SeuZlia gaxsnas raime nivTiereba an nivTier

ebaTa jgufi; 
3. samarjvi, romelic tvifaris puansonidan (matricidan) namzadis an 

nakeTobis mosaxsneladaa gankuTvnili.

saxsruli samagri 
saxsruli samagris unari, saxsris RerZis irgvliv, calkeuli ele

mentebis erTmaneTis mimarT gadaadgilebis meSveobiT Seicvalos forma. 
amasTanave aqvs unari, SeinarCunos mzidunarianoba.

saxuravi maxurebeli Wis

gamaxurebeli Webis moZravi safari _ 
cecxlgamZle aguriT amogebuli liTonis 
CarCo, romelsac iatakze moZravi specia
luri amwe Webidan gaxu rebuli sxmulis 
zodis amoRebisas moxdis da Semdeg axu
ravs Webs.

nax.:

saxuravi. 1. saxurebeli Wis saxuravi.

saxurebeli (gamaxurebeli)

gasaxurebel masalaze Rumlebisa da sxva gamaxurebeli mowyobilo
bis siTbos gadamcemi elementi.

gavrcelebulia niqromis, grafitis, silitisa da sxva s., romlebic 
eleqtroenergiis gatarebiT siTbos generirebas iwvevs.
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saxSobi
milgayvanilobebisa da sxvadasxva konstruqciis Sinagani xvrelebis 

hermetulad Camketi detali. iyeneben wylis nakadis, airis, haeris an sxv. 
nivTierebis miwodebis Sewyvetisas, metalurgiuli Rumlis cxel, civ an 
kapitalur remontze gaCerebisas, avariuli situaciebis SemTxvevaSi da sxv. 

segregati
elementi an SenaerTi, rac ganicdis segregacias (ix. segregacia).

segregacia
gviandeli laTinuri sityva, niSnavs gamoyofas.
s. _ Senadnobis araerTgvarovneba qimiuri Sedgenilobis mixedviT igi

vea, rac likvacia.
s.s uwodeben agreTve Znelad gamdidrebadi daJanuli madnis gamowvis 

kombinirebul process misi Semdgomi gamdidrebiT. madanSi arsebuli Rire
buli liTonebis gadayvana marcvlebis (2040 mkm) formaSi maTi amoRebisaT
vis flotaciiTa da magnituri separaciiT; fxvnilovani sxeulis araerT
gvarovneba, gamowveuli fxvnilis nawilakebis TviTneburi klasificire
biT, rac iwvevs TvisebaTa anizotropiasa da deformaciis araTanabrobas. 
metalurgiul praqtikasa da mecnierebaSi gavrcelebulia segregaciasTan 
dakavSirebuli iseTi terminebi, rogoricaa: s. gogirdisa, s. fosforisa, s. 
zonaluri, s. araliTonuri CanarTebisa, s. centrgare da sxv.

sedimentacia
myari nawilakebis daleqva an amotivtiveba siTxesa an airebSi gravi

taciuli velis an centridanuli Zalebis moqmedebiT. metalurgiaSi s. 
aris mravali teqnologiuri procesis fxvieri masis haerovani da Txe
vadi klasifikaciis, madnebis gamdidrebis, ganleqvisa da a. S. safuZveli. 
maRaldispersiuli nawilakebis s. xorcieldeba centridanul manqanebSi 
aCqarebisas, romelic bevrad aRemateba simZimis Zalas.

seleni (Se) 
berZnuli warmoSobis sityva, niSnavs mTvares. s. _ perioduli sistemis 

VII jgufis qimiuri elementia, romlis atomuri nomeria 34, atomuri masa 
_ 78,96. s. gvxvdeba ramdenime modifikaciiT. yvelaze mdgradia heqsagonuri 
kristaluri gisosiT, ruxi feris s., romlis simkvrive 4807 kg/m3, dnobis 
temperatura _ 221 °C, xolo tduR. = 685 °C.

s. aRmoaCina 1817 wels Svedma qimikosma i. berceliusma. bunebaSi gvxv
de ba, rogorc gogirdis Tanamgzavri. is spilenZis, TuTiis, rkinisa da 
tyviis sulfiduri mineralebis Semadgeneli nawilia, iReben gogirdmJava
sa da celulozis qaRaldis warmoebis narCenebisagan, agreTve spilenZis 
eleqtrolizuri rafinirebiT lamisagan. 

s. tipobrivi naxevargamtaria. misi eleqtrogamtaroba icvleba ganaTe
bis sikaSkaSis mixedviT. iyeneben diodebis, fotorezistorebis, aseve pig
mentebis da samedicino preparatebis dasamzadeblad.

metalurgiul warmoebaSi s. gamoiyeneba, rogorc foladis modifika
tori.

s. klarki liTosferoSi 6ˑ105 %ia. s. sulfidebis Tanamdevi ele mentia.
s. 80 % moipoveba spilenZeleqtrolituri Senadnobebis SlamebSi (si

lebSi).
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mas iyeneben, agreTve, minebis SeRebvisa da gauferulebisaTvis, mdgra
di rezinis warmoebaSi, maRallegirebuli foladebis warmoebaSi maTi da
muSavebis gasaumjobeseblad da sxv.

selenidebi
selenis liTonebTan warmoqmnili qimiuri naerTebi, romlebic 

sulfidebisa da teluridebis analogebia. iyeneben, rogorc naxevargam
tarebs. selenis dioqsidi (SeO2) gamoiyeneba minis warmoebaSi Semferavad; 
is minas aniWebs muq lalisfers.

sendasti
igivea, rac alsiferi. s. saxelwodeba ukavSirdeba iaponiis qalaq 

sendais, sadac es Senadnobi pirvelad 1936 wels Ddaamzades. Seicavs 9,5 % 
Si-s, 5,5 % Al-s, danarCeni _ rkinaa. magniturrbili Senadnobia, midrekilia 
myife rRvevisadmi.

sensibilizacia
garkveul temperaturaze dayovnebisas uJangavi austenituri folade

bis marcvlis sazRvrebze mimdinare qromis karbidebis gamoyofis procesi, 
romelic folads kristalTSorisi koroziisadmi mgrZnobiares xdis.

separatori
separaciis aparati _ ix. separacia.

separacia
laTinuri warmoSobis sityva, niSnavs gamoyofas.
1. s. _ airisagan Txevadi da myari, xolo siTxisagan myari Semadgeneli 

nawilakebis gamoyofa; myari an Txevadi narevebis Semadgenel nawilebad 
dayofa;

2. s. _ sasargeblo wiaRiseulTa raime meTodiT dayofagamdidreba 
iseT produqtebze, romlebic erTmaneTisgan gansxvavdeba fizikuri an fizi
kurqimiuri TvisebebiT. moqmedebis principis, agregatuli mdgomareobisa 
da sxv. niSnebis mixedviT, ganasxvaveben magnitur, mSral, svel, eleqtrul, 
eleqtrostatikur da sxv. saxeobaTa s.s. 

metalurgiul warmoebaSi gavrceleblia widisagan liTonuri Ca
narTebis magnituri s. sasargeblo wiaRiseulis gamdidrebisaTvis da sxv.

sergoniti
s. uvolframo instrumentulfxvnilovani sali Senadnobebia. XX 

saukunis 30ian wlebSi Seiqmna uvolframo sali Senadnobebi (germanuli _ 
`titaniti~ da rusuli _ „sergoniti“, titanisa da molibdenis karbidebi, 
cementiti nikeliT da amerikuli ̀ rameti~ _ tantalis karbidi). maSin am Se
nadnobebma farTo gavrceleba ver poves maTi SedarebiT dabali simtkicis 
gamo. wina saukunis 50ian wlebSi, volframis deficitis gamo, kvlav iZule
buli gaxdnen, farTod gamoeyenebinaT zemoT CamoTvlili Senadnobebi. 

seriuli warmoeba
samrewvelo produqciis warmoebis tipi, romelic xasiaTdeba nake

TobaTa seriebad (partiebad) gamoSvebiT. seriuli warmoeba SeiZleba iyos 
wvrilseriuli da msxvilseriuli, imis mixedviT, rogoria nakeTobis raode
noba erTi partiis farglebSi da misi xvedriTi wili warmoebis saerTo 
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moculobaSi. seriuli warmoeba iZleva mowyobilobebisa da muSebis spe
cializebis saSualebas, rac xels uwyobs Sromis nayofierebis zrdasa da 
xarjebis Semcirebas sacalo warmoebasTan SedarebiT.

serpentini
magniumisa da kaJmiwis Semcveli mravali saxis minerali, romlis 

Sedgenilobis formulaa H4Mg3Si2O9. s.gan amzadeben magniumis zeJangisa da 
kaJmiwis Semcvel fuZovan cecxlgamZleebs da sasoflosameurneo daniS
nulebis sasuqebs. saqarTveloSi s. sabadoebi mdebareobs md. Zirulas 
xeobaSi, qarTlimereTis qedis aRmosavleT nawilSi.

svelebadoba
molekuluri urTierTqmedebis gamovlineba sami fazis _ myari sx

eulis, siTxisa da airis (an sxva pirvel siTxesTan Seurevi siTxis) 
urTierTSexebis sazRvarze, rac gamoixateba myari sxeulis zedapirze 
siTxis gavrcelebaSi. gayofis Txevadi zedapiri, Wris myar zedapirs 
raime xazis gaswvriv, warmoqmnis e. w. s. perimetrs. s. perimetri siTxis 
wveTis zedapirTan warmoqmnis kidur kuTxe QQs. roca kuTxe udris 0°, 
maSin aRiniSneba sruli svelebadoba, xolo roca kuTxe 180°ia _ srul 
arasvelebadoba.

s.s gansakuTrebuli mniSvneloba eniWeba foladis araliTonuri Ca
narTebisagan gasufTavebaSi. arasvelebadi an naklebadsvelebadi arali
Tonuri CanarTebi advilad amotivtivdeba cicxvidan da gadadis widaSi. 
didi mniSvneloba aqvs agreTve Rebvis, rCilvis, mokalvis, flotaciis, 
amalgamirebisa da sxva teqnologiuri procesebisaTvis.

sveti
grZlad aRmarTuli an moZravi ram. am termins farTod iyeneben (sity

vier wyvilSi) metalurgiul, Teoriul da praqtikul movlenaTa da saganTa 
daxasiaTebisas. gavrcelebulia Semdegi wyvilebi: wylis s., vercliswylis 
s., kazmis s., masalebis s., haeris s. da sxv.

svla 
gadaadgileba, moZraoba. es sityva, farTod gamoiyeneba iseT sityvier 

wyvilebSi, rogoricaa: brZmedis s., dguSis s., dnobis s., nadnobis s., sruli 
s., neli s., swrafi s., muSa s. da sxv.

svreti
igivea, rac fori (ix. fori, forianoba).

siblante
myari sxeulebis Tviseba, Seubruneblad STanTqos energia maTi plas

tikuri deformaciis dros;

siblante  dartymiTi
masalis energetikuli maxasiaTebeli; warmoadgens nimuSis dartymiTi 

Runvisas rRvevis muSaobis fardobas texilis sibrtyeSi misi ganivi kveTis  
sawyis farTobTan, j/sm2;                                                 

siblante dinamikuri
siTxis an airis erTi fenis meores mimarT gadaadgilebis  winaRo

bis raodenobrivi maxasiaTebeli, pa/w; warmoadgens Txevadi mdgomareobis 
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struqturulad mgrZnobiare parametrs. blanti denadobis  i. i. frenkelis 
Teoria dafuZnebulia varaudze, rom siTxeSi arsebobs `xvrelebi~, rom
lebSic gadaadgildeba mxolod gaaqtiurebuli atomebi. siTxis laminaru
li dinebis dros Zala, romelic saWiroa siT xis fenis gadasaadgileblad 
nakadis dinebis mimarTulebiT, i. niutonis mixedviT tolia: P=η(dv/dy)S; 
dv/dy _ siCqaris gradienti y mimarTulebiT, perpendikularulia dinebis; 
S farTobia; η=Aexp(E/RT) _ dinamikuri siblantis koeficienti dakavSire
bulia blanti denadobis aqtivaciis energiasTan. E=14,33Tdn., romelic axa
siaTebs siTxeSi nawilakebs Soris kavSiris simtkices; η _ gansazRvravs 
impulsis gadacemis siCqares stacionaruli nakadis erTi adgilidan meo
reSi. siblante pa.wSi: wylisaTvis (25 °Cze) _ 0,00089;  AL(700 °C-ze) _ 0,00113;  
Cu(1130 °Cze) _ 0,0041;  Fe(1600 °Cze) _ 0,0045;  brZmedis wilisaTvis (1500 °C
ze) _ 0,2-0,6;  foladnadnobisaTvis (1600 °Cze) _ 0,02-0,04.  liTonuri, widis 
da Stainis nadnobisaTvis, romelSic temperaturis momatebisas struqtu
ruli cvlileba ar xdeba, η  _ xazobrivad damokidebulia 1/T-ze.

sibrtye

erTerTi ZiriTadi geometriuli cneba. aqvs ramdenime gansazRvra: 
1. zedapiri, Seicavs mTlianad yovel wrfes (swor xazs), romelic 

nebismieri misi ori wertilis SemaerTebelia; 
2. mravali wertili, romelic Tanabradaa daSorebuli mocemuli ori 

wertilidan.

s. atomuri
nebismieri sibrtye kristalSi, romelzec kanonzomieradaa ganlagebu

li atomebi. xSirad ganixilaven s.a.s atomebis mWidro ganlagebasTan Se
darebiT. mag., umWidroesi ganlagebis waxnagdacentrebul kubSi s.a. gadis 
wveroebis kuburi ujredis waxnagebis centrze, sivrciT dacentrebul kub
Si _ wveroebze da ujredis centrSi;

s. deviatoruli
s., romelic gadadis koordinatebis dasawyisze mTavari Zabvebis σ1, 

σ2, σ3 RerZebSi da maTTan Tanabradaa daxrili. misi gantolebaa σ1 + σ2 + σ3 = 
0. normals s. d.sTan aqvs erTnairi mimarTuleba _ kosinusuri 30,5. s. d.is 
gadakveTa plastikurobis zedapirTan iZleva plastikurobis mruds.

s. iribi
furclis formis defeqti, rac gamoixateba imaSi, rom furclis si

grZe erT nawiburTan ufro metia meore nawiburTan SedarebiT. aRniSnuli 
defeqti warmoiqmneba zolis Wris teqnologiis darRvevisas;

s. kristalografiuli
kristaluri mesris s., romelic gaivlis mis kvanZebze da xasiaTdeba 

mileris indeqsebiT, mag., (100), (010), (001) da a. S.;

s. miwodebisa
s., romelic perpendikularulia glinvis sibrtyisa da umoklesi man

Zilia ganivxraxnuli dganis glinvis RerZsa da gasaglini liTonis RerZs 
Soris xazisa;

s. mWidro wyobisa
kristaluri gisosis atomuri s., romelic xasiaTdeba mocemuli 

kristaluri gisosis atomebSorisi minimaluri SesaZlo manZiliT;
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s. srialisa
1. atomuri s. kristalSi, Seadgens dislokaciis xazs da mis biurger

sis veqtors, romelSic dislokacia gadaadgildeba srialiT; 2. kristalSi 
mWidro wyobis sibrtye, romelSic srialis dros dislokacia awydeba 
kristaluri gisosis minimalur winaaRmdegobas;

s. teqsturisa
kristalografiuli s. rTul teqsturaSi, romelic yvela marcvalSi 

glinvis sibrtyis paraleluria;

s. Semoglinvisa
s., romelic gadis glinuli liTonis RerZze, ganivxraxnuli dganis 

glinis RerZsa da glinuli liTonis RerZs Soris umoklesi manZilis xar
jze;

s. Zvrisa
srialis s., romelzec xdeba dislokaciebis sriali;

s. habitusisa
ori fazis gayofis sibrtye martensituri gardaqmnisas an gadajer

ebuli myari xsnaris daSlisas an sxva romelime fazuri gardaqmnis dros.

signali
laTinuri warmoSobis sityva, niSnavs niSans.
informaciis matarebeli fizikuri procesi an movlena, romelic 

raime ambis an movlenis Sesaxeb Setyobineba an marTvis brZanebis gadacema. 
s. SeiZleba iyos meqanikuri, siTburi, eleqtruli, bgeriTi da sxv.

signali mmarTveli
marTvis obieqtze Casatarebeli operaciis momzadebisa da Catarebis 

damsaxveli da am operaciis dasrulebis mauwyebeli signali.

sideriti 
berZnuli sityva, niSnavs rkinas. rkinis Spati, karbonatis (FeCO3) 

bunebrivi mineralis saxelwodeba, s. feri icvleba Ria yviTlidan nac
risframde an muq ruxamde. s.is sisale, mineralogiuri skalis mixedviT, 
44,5ia, xolo simkvrive _ 37003900 kg/m3. s. maRalxarisxovani rkinis madnis 
mineralia. xSirad s.is SemadgenlobaSi Sedis Mn da Mg, ufro iSviaTad 
Ca, zogjer Co da Zn.

sidide 
raime movlenis, teqnologiuri procesis parametris ricxobrivi mni

Svneloba. s. SeiZleba iyos absoluturi, zRvruli, minimaluri, mudmivi, 
nominaluri, cvladi, fardobiTi da sxv.

sivrce (muSa)
garemo, are, romelic xasiaTdeba ganfenilobiT Semofargluli mocu

lobiT. am terminTan dakavSirebulia iseTi cnebebi, rogoricaa muSa s. Rum
lisa _ Rumlis nawili, romelSic xorcieldeba ZiriTadi teqnologiuri 
procesi. magaliTad, martenis Rumlis muSa s. _ SemosazRvrulia kamariT, 
wina, ukana kedlebiT da gverdiTi borcvebiT.

s. sadnobi
sadnobi Rumlis Siga sivrce. magaliTad, brZmedis margi moculoba;
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s. kamarqveSa
igivea, rac muSa s.;

s. wyoburqveSa
martenis Rumlis regeneratorebis wyoburqveSa mocu loba, romelic 

dakavSirebulia sakvamle arxTan.

siTbo

sxeulis Sinagani energiis nawili, gamowveuli da ganpirobebuli mik
ronawilakebis qaosuri Tburi moZraobiT. 

siTbos raodenoba siTbogacvlis procesis energetikuli maxasiaTe
belia, romelic ganisazRvreba im energiis raodenobiT, romelsac sxeuli 
iRebs an gascems siTbogacvlis procesSi.

siTbos cnebasTan dakavSirebulia metalurgiul teqnologiebsa da 
TboteqnikaSi gamoyenebuli mravali termini, romelTagan ZiriTadia:

s. aorTqlebisa
siTbos raodenoba, romelic unda gadaeces nivTiere bas wonaswor

ul izobarulizoTermul procesSi misi Txevadi mdgomareobidan airovan 
mdgomareobaSi gadasayvanad;

s. gamyarebisa
s., romelic gamoiyofa wonasworul izobarulizoTermul procesSi 

nivTierebis Txevadi mdgomareobidan myar mdgomareobaSi gadasasvlelad;

s. dawvisa
siTbos raodenoba, gamoyofili saTbobis sruli dawvis Sedegad;

s. dawvisa kuTri
saTbobis wonis an moculobis erTeulis dawvis Sedegad gamoyofili 

siTbo;

s. dawvis udablesi
dawvis s. im pirobebSi, rodesac wvis produqtebSi rCeba teni wylis 

orTqlis saxiT;

s. dawvis umaRlesi
s. im pirobebis dacviT, rodesac wvis produqtebSi arsebuli wylis 

orTqli ganicdis kondensacias;

s. fazuri gadasvlisa
s. raodenoba, romelic aucilebelia gadaeces nivTierebas (an gamoiyos 

misgan) wonasworul izobarulizoTermul procesSi misi gadasvlisas erTi 
fazidan meoreSi (fazuri gadasvla I gvaris _ duRili, dnoba, kristali
zacia, polimorfuli gardaqmna da a. S.). II gvaris gadasvlis fazebisaTvis 
s. f. g. nulis tolia. wonasworuli gadasvla, mocemuli wnevis dros xdeba 
fazuri gadasvlis mudmiv temperaturaze;

s. fizikuri
siTboSemcveloba sxeulisa, rac misi masis kuTr siTbotevadobaze 

namravlis tolia;

s. qimiuri
nivTierebis dawvis s., damokidebulia ara marto masSi Semavali wvadi 

elementebis (C, H, S) Sedgenilobaze, aramed maTi da mocemuli nivTierebis 
sxva elementebis urTierTkavSiris formaze; 
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s. warmoqmnisa
qimiuri SenaerTebis martivi nivTerebebidan warmoqmnis s. maTi 

standartuli pirobebis dacviT;

s. haerisa
s., romelic RumelSi Seaqvs xelovnurad gaxurebul haers. siTbos es 

raodenoba ganisazRvreba haeris masis, temperaturisa da kuTri siTboteva
dobis erTmaneTze gamravlebiT.

siTbogamtaroba _ ixileT Tbogamtaroba.

siTbogacema
siTbogacvla _ procesi or garemos Soris maTi gamyofi zedapiris 

gavliT. s.is magaliTia konveqciuri siTbogacvla, romelic xdeba mil
gayvanilobaSi moZrav siTxesa da milgayvanilobis kedlebs Soris. siT
bos raodenoba, romelic siTxisagan gadaecema milgayvanilobis kedlebs 
(rodesac tk > ts). konveqcia ganisazRvreba niutonis formuliT:

Q= α(ts  tk) Fτ,
sadac F aris kedlis zedapiri, m2;
τ  _ dro, sT;
ts _ siTxis temperatura,  °C;
tk _ kedlis zedapiris temperatura,  °C.

ɑ siTbogacemis koeficienti:   

 

 Q  G 
ɑ =  — =  — kj/m2 sT. grad.

 (ts-tk)  Fτ 

siTbodaZabuloba _ ixileT TbodaZabuloba.

siTboizolacia _ ixileT Tboizolacia.

siTbotevadoba _ ixileT Tbotevadoba.

siTboSemcveloba _ ixileT TboSemcveloba.

siTeTremde sikaSkaSe 
liTonis nakeTobaTa da sxva masalebis cecxlgamZleobis dadgena ga

xurebiT 1300 °C da ufro maRal temperaturamde TeTri feris miRebiT.

siTxedenadoba _ ixileT Txevaddenadoba.

siTxe, siTxeebi
nivTierebebaTa erTerTi agregatuli kondensirebuli mdgomareoba, 

romelsac ukavia myar da airovan nivTierebebs Soris Sualeduri adgili.
s., myari sxeulebis msgavsad gamoirCeva mcire kumSvadobiTa da maRa

li denadobiT. amave dros, airebis msgavsad ar gaaCnia drekadoba.
s.is molekulebSorisi manZili maTi molekulebis zomis rigisania da 

Seadgens 0,1 nms, magram airebTan SedarebiT molekulaTSorisi urTierT
mizidulobis Zalebi gamoiCeva mniSvnelovani sididiT. amiT aixsneba siT
xeebis iseTi Tviseba, rogoricaa zedapiruli daWimuloba.

myari sxeulebis nawilakebis msgavsad, siTxis molekulebi wonas
worobis mdgomareobaTa axlos ganicdis siTbur rxevebs. magram Tu myar 
sxeulebSi wonasworobis mdgomareoba ucvlelia, siTxeebSi is icvleba 
drois garkveul monakveTSi. drois raime T monakveTis gavlis Semdeg s. 
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molekula wonasworobis erTi mdgomareobidan gadadis (gadaxteba) wo
nasworobis meore mdgomareobaSi, gaivlis ra manZils, romelic mole
kulaTSorisi manZilis rigisaa. s.Si molekulebis aseT moZraobas gana
pirobebs maTi Txevaddenadoba. T drois saSualo mniSvnelobas uwodeben 
molekulebis „damjdari cxovrebis“ dros. is Zlier swrafad mcirdeba  
temperaturis gazrdiT:

   

  E  
t = t0 — , 
  Kτ 

sadac:  t0 ≅ 10-12 wm.; K _ bolcmanis mudmiva; T _ absoluturi Termodinami
kuri temperatura; K.E _ molekulebis wonasworobis erTi mdgomareobidan 
meore mdgomareobaSi gadasvlis aqtivaciis energia.

mcire siblantis siTxeebisTvis (magaliTad, wyali, benzini da sxv.) 
t0 ≅ 10-11 wm.;

dinamikuri siblante sxvadasxva siTxisaTvis, mag., T = 273 K dros, 
wylisaTvis _ μ = 1,79 mpa.wms, xolo glicerinisaTvis _ 12,1 pa.wms.

s. gamaciebeli
sxvadasxva Sedgenilobisa da temperaturis s., xSi rad gamoiyeneba 

wyali cxeli naglinis (naxevarfabrikatis, nakeTobis) gacivebis intensifi
kaciisaTvis;

s. idealuri
nulovani siblantis siTxe, romlis moZraobisas ar arsebobs Sinagani 

xaxunis Zalebi;

s. sapoxi
gamacivebeli s. siTbos mocilebisaTvis, romelic liTone bis wneviT 

an WriT damuSavebis dros amcirebs xaxunisa da deformaciis muSaobas, 
aseve saWrisebis gadaxurebas;

s. SemJoni
s. romelsac damatebuli aqvs saRebavebi an luminofori da dasveleb

is didi unariT gamoirCeva. gamoiyeneba kapilaruli defeqtoskopiisaTvis.

siiribe
naglinis formis defeqti, romelic warmoiqmneba namzadis ganivi Wri

sas, Tu Wris sibrtye nakeTobaTa grZivi sibrtyeebisadmi warmoqmnis 90°-ze° 
met an nakleb kuTxes.

sikativi
laTinuri sityva, niSnavs gamoSrobas.
s. mcenareul zeTSi xsnadi nivTierebani, romlebsac iyeneben maTi gamoS

robisaTvis katalizatorebad. qimiuri Sedgenilobis mixedviT isini tyviis, 
kobaltis, manganumisa da sxv. marilebia. s. Sedis olifebis SedgenilobaSi.

sila
wvrilmarcvlovani faSari naleqi qani, Sedgeba 0,1dan 1 mmmde zomis 

(zogjer 0,05dan 20 mmmde) kvarcis, mindvris qarsebisa da sxv. marcvlebi
sagan. s. farTod gamoiyeneba mSeneblobaSi, saCamosxmo saqmeSi, minis war
moebaSi da sxv.

silali
laTinuri Sedgenili sityva, niSnavs siliciumis Senadnobs. s. siliciu

miT (56 %) legirebuli Tujia, gamoirCeva cocvadobisadmi maRali winaaRm
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degobiTa da mxurvalmedegobiT 800900 °Cmde, gamoiyeneba cecxlrikebis, 
orT qlis qvabebis haergamxureblebis detalebSi, RumlebSi da sxv.

silamtyorcni, silasaqrevi 
saCamosxmo yalibyuTebSi saya

libe narevis mimwodebeli (satyorcni) 
manqana. misi moqmedebis principi da
fuZnebulia SekumSuli haeris energia
ze. am manqanebis gamoyenebam uzrunve
lyo avtomaturi sayalibe xazebis Se
qm na, romelTa mwarmoebluroba saaT
Si 240 yalibia.

silamtyorcn manqanebs xSi rad 
iye neben liTonproduqciis ze da piris 
gasawmendgasaprialeblad.

silasatyorcniT damuSaveba
liTonnakeTobaTa zedapiris gasufTaveba silaWavluri manqanis gamo

yenebiT, romlis moqmedeba dafuZnebulia dasamuSavebel zedapirze Sekum
Suli haeris WavliT silis miwodebaze. amJamad silasatyorcni manqanebi 
Secvlilia safantWavluri manqanebiT Sromis pirobebis gaumjobesebis 
mizniT. manqanebis gamoyeneba, praqtikulad, gamoricxavs teqnologiuri 
personalis silikoziT daavadebis SemTxvevebs.

sila sayalibe
sayalibe narevis erTerTi komponenti samsxmelo yalibebis dasamzade

blad. gamoirCeva sisufTaviT, Tixis minarevebis zRvruli SemcvelobiTa da 
granulaciis mixedviT gansazRvruli fraqciebis raodenobiT.

silvini
mineralis dasaxeleba holandieli qimikosis f. boes (16141672 ww.) 

laTinizebuli saxelisagan, silvisesagan momdinareobs. minerali, kaliu
mis qloridi KCl, wiTeli, lurji da zogjer yviTeli ferisa gvxvdeba, 
xSirad uferulia. mineralogiuri skalis mixedviT misi sisalea 2, xolo 
simkvrive 2000 kg/m3, higroskopulia, advilad ixsneba wyalSi. gamoiyeneba ka
liumian sasuqad da kaliumis Semcveli SenaerTebis misaRebad, romlebic, 
Tavis mxriv farTod gamoiyeneba piroteqnikaSi, medicinaSi, fotografiaSi, 
parfiumeriasa da laqsaRebavebis warmoebaSi.

silviniti
danaleqi mariliani mTis qani. kaliumis marili ZiriTadad Sedgeba 

silvinisa da galitisagan, anhidritis, dolomitis, magnezitis, karnaliti
sa da silaTixovani minarevebisagan; aris kaliumiani sasuqebisa da Senaer
Tebis mTavari nedleulia, misgan iReben mwvave kaliums, potaSsa da sxv.

silikatebi anu kaJbadovani nivTierebebi 
siliciummJavaTa marilebi, romlebic Seicavs tetraedrul [SiO4]4 an 

ufro rTul ionebs, romlebic warmoqmnilia tetraedrebis erTmaneTTan 
SeerTebiT. s. farTod aris gavrcelebuli bunebaSi (dedamiwis qerqis ma
sis 75 %; Seadgenen yvela cnobili mineralis 1/3s, rogoricaa mindvris 

silaWavluri aparati
1. milsadeni; 2. milyeli; 3. Casatvir
Ti xvimiri; 4. Wavlis Semqmneli Tavi; 
5. Serevis (sarevi) kamera (sakani); 6. 
SekumSuli haeri.
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Spatebi, qarsebi, Tixebi da sxv.). wida keramikuli produqciis, cementis, 
minis, azbestis, sodis, zogierTi liTonis ZiriTadi nedleulia. 95 %ze 
meti vulkanuri amofrqvevis mTis qanebia. s. Seicavs ~500 mineralur saxe
obas. arsebiTi mniSvneloba aqvT s.is mineralebs Li, Be madnebSi, gabneuli 
elementebis madnebSi. s.is did nawils Seadgens aramadnuri sasargeblo 
wiaRiseuli, Zvirfasi qvebi. 

silikatizacia
natriumis silikatiT gaJRenTis gziT gruntebisa da gzebis safaris 

gamagrebis erTerTi meTodi.

silikoalumini
kompleqsuri feroSenadnobi, romlis ZiriTadi elementebia siliciu

mi da alumini. gamoiyeneba foladebis ganJangvisa da legirebisaTvis. 
s. Sedgeba 3739 % Si da 6063 % Al-sagan, minarevebia: Fe, Ti, Ca, Zr. s. 

gamodnobas awarmoeben rkalur eleqtroRumlebSi sakazme briketebidan 
aR dge niT, romlebic ZiriTadad Sedgeba distensilimanitis (Al2O3·SiO2), 
teq  nikuri Tixamiwis, kaolinisa (Al2O3·2SiO2·H2O) da naxSirbadovani aRmdgen
lebisagan (airovani naxSirebisa da sanavTobe koqsisgan). dnoba mimdina
reobs samfazian 16,5 mva simZlavris RumlebSi TviTgamowvadi eleqtrodebis 
gamoyenebiT. miRebul pirvelad Senadnobs ukeTeben rafinirebas intermet
alidebisa da widisagan. rafinirebul Senadnobs azaveben eleqtrolituri 
aluminiT. legirebas axdenen maregulirebeli elementebis (komponentebis) 
Rumlis abazanaSi SetaniT, pirveladi Senadnobis metalurgiuli gada
muSavebis stadiaSive. pirveladi s.is widis Sedgenilobaa ( %Si):  24-36 Al;  
20-46 Al2O3;  2-4 SiO2;  18-24 SiC;  2-5 Al2O3;  0,8-16 Fe;  0,1-0,3 TiO2. am widas iyeneben 
Txevadi foladisa da Tujis ganJangvisa da desulfuraciisaTvis, agreTve 
s.is gamodnobisaTvis.

silikogeli
laTinuri Sedgenili sityva, niSnavs siliciumis yinuls. 
s. _ forovani TeTri nivTiereba kaJmiwis orJangiT, romlis qimiuri 

Sedgenilobis formulaa SiO2. s. Zlieri absorbciulobis unaris mqone niv
Tierebaa, romelic farTod gamoiyeneba qimiur warmoebaSi airebis, zeTebi
sa da sxva navTobproduqtebis gamoSrobisa da gawmendisaTvis.

silikoTermia
liTonebisa da Senadnobebis miRebis procesi, romliTac liTonis 

oqsidebis aRdgena xdeba siliciumiT. s.s, rogorc wesi, axorcieleben 
eleqtroRumlebSi zogierTi feroSenadnobis warmoebisas (magaliTad, fe
roqromis, ferovolframis, liTonuri manganumis, ferosilikokalciumis 
da sxv.), agreTve, vakuumSi fuZe da fuZemiwa elementebisa da Senadnobebis 
aRdgenisas.

silikokalciumi
kompleqsuri feroSenadnobi, romlis ZiriTadi elementebia siliciu

mi da kalciumi. s. gamoiyeneba foladebisa da Tujebis ganJangvis, modi
ficirebisa da legirebisaTvis. s. Seicavs 10-30 % Ca; 6-25 % Fe; 1-2 % Al; < 0,5 % 
C (danarCenia Si). s.s iReben naxSirbadTermuli da silikoTermuli pro
cesiT. s. iyeneben foladebis ganJangvisa da desulfuraciisaTvis. 
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silikoli
siliciumis Senadnobi mcire raodenobis rkinis, aluminisa da sxv. el

ementebis minarevebTan, gamoiyeneba feradi liTonebis Senadnobebis warmoebaSi.

silikomanganumi
kompleqsuri feroSenadnobi, romlis ZiriTadi elementia siliciumi 

da manganumi, gamoiyeneba foladebisa da Tujebis ganJangvisa da legire
bisaTvis. miiReba naxSirbadaRdgeniTi procesiT madanTermul RumelSi, 
aseve naxSirbadis dabali Semcvelobis feromanganumis gamosadnobad si
likoTermul RumlebSi. s.Si Sedis 10-26 % Si, aranakleb 60-65 % Mn, danar
Cenia Fe da minarevebi _ C, P da sxv., iReben manganumis madnidan.

silikotitaniti
kompleqsuri feroSenadnobi, romlis ZiriTadi elementebia siliciu

mi da titani, gamoiyeneba Tujisa da foladis ganJangvis, modificirebisa 
da legirebisaTvis.

silikoqromi
kompleqsuri feroSenadnobi, romlis ZiriTadi elementebia siliciumi 

da qromi, gamoiyeneba Tujis da foladebis ganJangvisa da legirebisaTvis. 
s. Sedgenilobaa 10-55 % Si; 28-55 % Cr, danarCeni _ rkina. s.s iReben naxSirba
daRdgeniT kvarcisa da granulirebuli gadasamuSavebeli feroqromisa an 
qromis madnisagan.

silikocirkoniumi
kompleqsuri feroSenadnobi, ferosilikocirkoniumi, romlis Ziri

Tadi elementebia siliciumi da cirkoniumi. Seicavs 35-50 % Zr, 2-9 % Al, 30-
45 % Si-s, danarCeni _ rkina. gamoiyeneba Tujisa da foladis ganJangvisa da 
legirebisaTvis.

silimaniti
silikatebis klasis minerali, romlis maRaltemperaturuli modi

fikaciaa Al [AlSiO5]; minarevis saxiT Seicavs 1,0-1,5 % Fe2O3-s. mineralogiuri 
skalis mixedviT misi sisalea 6,57,5, simkvrive _ Y = 3,2 g/sm3, 1545 °C-ze iSle
ba mulitad da SiO2ad. gamoiyeneba maRali cecxlgamZleobis keramikul 
nakeTobaTa dasamzadeblad.

siliniti
siliciumis nitridis (Si3N4) fuZeze damzadebuli saiaraRo masala, 

xasiaTdeba maRali mWreli TvisebebiTa da SedarebiT arcTu maRali simt
kiciTa da plastikurobiT.

siliti
masala siliciumis karbidis (SiC-is) fuZeze, gamoirCeva maRali si

saliTa da eleqtrowinaRobiT, farTod gamoiyeneba eleqtroRumlebSi ga
maxurebeli elementebis dasamzadeblad.

silicidebi
siliciumis qimiuri SenaerTebi sxvadasxva liTonebTan (magali

Tad, TaSi2, Mn3Si, Cr2Si3), Zneldnobadi kristaluri nivTierebebi, romlebic 
gamoirCeva qimiuri mdgradobiT maRali temperaturis pirobebSi, gamoyene



192

bis ZiriTadi dargia feroSenadnobTa warmoeba. molibdenis silicidisgan 
(MnSi2) damzadebuli gamaxurebeli elementi eleqtroRumlebSi gamoiyene ba 
damJangav garemoSi 1700 °Cmde gaxurebis pirobebSi.

siliciumi (Si)
perioduli sistemis IV jgufis elementi, atomuri nomeria 14, atomu

ri masa _ 28,086. bunebaSi s. gvxvdeba sami stabiluri izotopis saxiT: 28Si 
(92,27 %), 29Si (4,68 %) da 30Si (3,05 %). Eelementaruli Si pirvelad, 1825 wels, 
miiRo Svedma qimikosma i. i. Bberceliusma SiF4-is liTonuri kadmiumiT 
aRd geniT. dedamiwis qerqSi gavrcelebiT uWiravs me2 adgili, mas Jang
badi uswrebs. liTosferoSi saSualo Semcveloba 29,5 % masis mixedviT. 
liTosferoSi daaxloebiT 12 % aris kaJmiwa kvarcis mineralisa da misi 
saxe sxvaobis saxiT.

mineralebis saerTo raodenoba, romelic Seicavs kaJmiwas, 400ze me
tia. s. muqi nacrisferi liTonuri bzinvarebis kristalia waxnagdacentre
buli gisosiT. simkvriveaYY = 2,33 g/sm3, tdn = 1417 °C, tduR = 2600 °C. s. diamagnitu
ria, magnituri SeRwevadobaa 0,13·106; sisale _ HB = 2,4 gpa, myife elementia; 
plastikurobas avlens 800 °C-ze met temperaturaze deformirebisas. s. Nnaxe
vargamtaria, moculobiTi xvedriTi eleqtrowinaRoba ρ20 °C = 2,3kom., naerTebSi 
4valentiania. naxSirbadisgan gansxvavebiT, sakoordinacio ricxvia _ 4, Sei
Zleba hqondes _ 6. JangbadTan aqvs didi energiis kavSiri (Si _ O), romelic to
lia 464 kj/mol, rac ganapirobebs misi JangbadnaerTebis did mdgradobas (SiO2 
da silikatebi). airis saxiT cnobilia s.is Jangeuli _ SiO2, romelic mdgradia 
maRali temperaturisa da mJavebis mimarT, ixsneba marto HN3 + HF-Si.Aadvilad 
ixsneba cxel tute xsnarebSi wyalbadis gamo yofiT, romelic uSualod ar 
reagirebs Si-Tan. azotTan reagirebs >500 °C-ze da warmoqmnis nitrids _ Si3N4
s, romelic ar iJangeba 1200 °C-zec ki. teqnikurad sufTa s. miRebulia SiO2-is 

aRdgeniT eleqtrorkalur RumelSi. TiTqmis yvela liTonTan warmoqmnis 
silicidebs (garda Bi, Tl, Pb da Hg-isa). arsebuli ≥250 silicididan yvelaze 
didi praqtikuli mniSvneloba aqvs ferosiliciums (rogorc ganmJangvelsa 
da malegirebel danamats foladebisa da Senadnobebis gamodnobisas) da 
MnSi2-s (eleqtroRumlebis gamaxurebeli, airturbinebis niCbebi da sxv.). 
farTod gamoiyeneba qimiur mrewvelobaSi, cecxlgamZle masalebis warmoe
baSi, minis, eleqtroteqnikur warmoebaSi, metalurgiaSi da sxv.

siliciummJava
s. formulaa H2SiO3, romlis miReba SeiZleba mxolod mis marilebze 

mJavebis moqmedebiT: Na2SiO3 + H2SO4 = H2SiO3↓ +Na2SO4.
s. gamoiyofa labisebri naleqis saxiT, s. erTmaneTis Soris faSar 

rgolebad daxlarTuli molekulebis narevia. naxSirmJavas msgavsad, ara
mdgradi naerTia da TandaTanobiT iSleba wylad da siliciumis oqsidad: 
H2SiO3 = SiO2 + H2O. s. gansakuTrebulad susti mJavaa. mis marilebs silikate
bi ewodeba.

silmanali
magnitursali Senadnobi vercxlis fuZeze, Seicavs 9 %mde manganumsa 

da ≤ 5 %-mde alumins.

siloqsikoni
siliciumoqsikarbidi, romelic miiReba kristaluri siliciumis TeT

rad gavarvarebamde gaxurebiT naxSirJangis atmosferoSi. Sedegad miiReba 
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minismagvari masa, romlis gawmendas siliciumisagan axorcieleben tutiT 
damuSavebiT, xolo kaJmiwisgan _ mlxobiT (wyalbadftormJavaTi). s. sili
ciumis wvrilmarcvlovani karbidia sawyisi kazmis _ kvarcisa da naxSiris 
narevSi. s. gamoiyeneba gamaxureblebis warmoebaSi. 

silumini

s. samsxmelo jgufis Senadnobebia Alis fuZeze, romlebic Seicavs 
23 %mde siliciumsa da zogierT sxva elements (magaliTad, spilenZs, man
ganums, magniumsa da sxv.). s.is Senadnobebi gamoirCeva maRali koroziame
degobiT, tenian da zRvis atmosferoSi. evteqtikuri s. Seicavs 11,7 % Si-s 
da aqvs kristalizaciis mcire temperaturuli intervali, rac saSualebas 
iZleva, misgan miRebul iqnes mkvrivi hermetuli sxmulebi. orkomponentiani 
s.is garda, gavrceleba pova damatebiT Mg, Cu, Ni, Ti-iT legirebulma s.
ma, rac uzrunvelyofs maTi Termuli damuSavebiT ganmtkicebis SesaZleb
lobas. farTod gamoiyeneba rTuli formis sapasuxismgeblo detalebis 
dasamzadeblad avto, avia da gemTmSeneblobaSi.

silqromi

martensituli klasis saSualonaxSirbadiani legirebuli sakonstruq
cio foladi 514 % qromisa da 13 % siliciumis SemcvelobiT, gamoirCeva 
maRali mxurvalmedegobiTa da mxurvalsimtkiciT. s.is legirebas axdenen 
Mo (0,9 %) an 1,8 %mde Al-iT. s. ZiriTadad gamoiyeneba Sigawvis Zravebis sar
qvlebis, saqvabe danadgarebis detalebisa da sxvaTa dasamzadeblad.

silxi

Senadnobi TermowyvlisaTvis nikelis fuZeze, romelic Seicavs 8,8-9,8 % 
Cr; 0,6-1,2 % Si, gamoiyeneba, rogorc dadebiTi eleqtrodi Senadnob silanTan 
wyvilSi nikelis fuZeze, sadac Si  _ 2,0-2,8 %-ia. s. gamoirCeva maRali mgrZno
biarobiTa da muSaobis maRali resursiT 1300 C°ze damJangav garemoSi.

simagre xsnarisa 

xsnaris, magaliTad, spirtis simagre izomeba procentobiT an gradu
sobiT specialuri xelsawyoTi _ spirtmzomiT.

simaRle kamarisa

manZili Rumlis centraluri CasatvirTi fanjris zRurblis donidan 
kamaris Siga zedapiramde, iTvleba sadnobi Rumlis erTerT ZiriTad para
metrad.

simdovre

teqnologiuri procesis mimdinareobis siCqaris maxasiaTebeli. 
magaliTad, brZmedis mdovre svla, brZmedis procesis Tanabari svla, mar
tenis RumelSi naxSirbadis amowvis simdovre, eqstensiuri svla feTqebadi 
reaqciebis gareSe.

simi 

1. grZeli bagiri, romelic moTavsebulia damxvev organosa da ur
nalze ganlagebul mimmarTvel Skivs Soris;

2. zogierTi musikaluri instrumentis JReradi mavTuli, romelic 
mzaddeba specialuri Senadnobisagan.
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simkvrive
myari, Txevadi da airovani masalebis erTerTi fizikuri maCvenebeli, 

romelic ganisazRreba nivTierebis moculobiTi woniT _ g/sm3, kg/m3, g/l, 
t/m3 da ganzomilebis sxva erTeulebiT.

ori nivTierebis simkvrivis fardobas gansazRvrul standartul 
pirobebSi, uwodeben fardobiT simkvrives. Txevadi da myari nivTierebi
saTvis s. ganisazRvreba gamoxdili wylis s.sTan fardobiT 4 °C-ze, aire
bisaTvis _ mSrali haeris an wyalbadis sikvrivesTan fardobiT normalur 
pirobebSi. foriani da fxvieri sxeulebisaTvis ganarCeven WeSmarit (si
carieleebis gareSe) da moCvenebiT (sxeulis masis fardoba mis mier dakave
bul mTel moculobaze) simkvrives. s. mcirdeba temperaturis matebiT da 
imatebs wnevis gazrdiT.

s. denisa
denis sidide _ Ј, romelic modis eleqtrodis S _ zedapiris erTeulze 

_ denis Јzed. = Ј/S, a.m2 an moculobis erTeulze _ jmoc. = Ј/V, a.m3. imis mixedviT, 
zedapiri gluvia Tu mqise, ganarCeven WeSmariti da moCvenebiTi zedapiris 
s. d.s. pirvel SemTxvevaSi xiluli zedapiri Sxil. = Sgeom., meore SemTxvevaSi 
_ Sxil. ≠ Sgeom.;

s. defeqtebisa
masalis erTeul moculobaSi defeqtebis raodenoba an jamuri gan

feniloba;

s. dislokaciisa
dislokaciis yvela xazis jamuri sigrZe erTeul moculobaSi; izome

ba sm2. s.d., Zalian civi deformaciis Semdeg _ 10111012 sm2. s. d. zomaven gaW
virvis eleqtronuli mikroskopiT;

s. Teoriuli
myari nivTierebis (mag., liTonebis, Senadnobebis) s., romelsac struq

turuli defeqti ara aqvs;

s. nayarisa
Tavisuflad nayari fxvnilis s., romelic damokidebulia granulome

triul Sedgenilobasa da nawilakebis formaze. s. n.s gansazRvraven xelsaw
yoTi _ volumometriT: 25 sm3 moculobis danayofze kolbaSi yrian fxvnils, 
Semdeg wonian da angariSoben formuliT: Ynay. = (M2 - M1)·V, sadac M1 _ kolbis 
masaa, M2 _ danayofze kolbis masa fxvniliT, V _ kolbis moculoba;

s. wyobisa
kristaluri gisosis elementarul ujredSi atomebis mier dakave

buli jamuri moculobis fardoba ujredis moculobasTan. w. s. erTerTi 
faqtoria, romelic axasiaTebs myari kristaluri sxeulis Tavisufal ener
gias. damokidebulia liTonis elementaruli struqturis Taviseburebaze 
da maTi atomTSorisi urTierTqmedebis tipze.

simrude
naglinis formis gadaxra sworxazovanebidan mis gansazRvrul si

grZeze. naglinis TiToeul saxeze saxelmwifo standartebiT dasaSvebia 
dadgenili sididis simrude.

simsxvile
simsxvilis mixedviT ganasxvaveben wvril, saSualo da msxvilmarcv

lovan (an naWrovan) masalebs, magaliTad, simsxvile koqsisa, simsxvile 
jarTisa, simsxvile kirqvisa da sxv.
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simtkice
masalis Tviseba, garkveul pirobebsa da sazRvrebSi mTlianobis daur

Rvevlad miiRos esa Tu is Zaluri datvirTva.
myari sxeulebis unari, winaaRmdegoba gauwios rRvevas (nawilebad 

daSlas), aseve Seubruneblad Seicvalos forma (plastikuri deformacia) 
gare Zalebis zemoqmedebiT. masalaze daZabulobis mdgomareobis saxesa 
(gaWimvis, kumSvis, Runvis, grexisa da sxv.) da eqsploataciis pirobebze 
damokidebulebiT (temperatura, dro, datvirTvis xasiaTi) liTonebisa 
da SenadnobebisaTvis SeirCeva s.is sxvadasxva maxasiaTeblebi (simtkicis 
zRva ri, winaRobis dro, daRlilobis zRvari da sxv.). liTonebisa da Se
nadnobebis rRveva rTuli procesia, damokidebulia zemoT CamoTvlilsa 
da sxva mraval faqtorze, amitom ganmsazRvreli maxasiaTeblebi pirobiTi 
sidideebia da ara amouwuravi. liTonebisa da Senadnobebis s. ganpirobe
bulia atomebs Soris urTierTqmedebis ZaliT (garemomcveli atomebis gav
lenis gareSe) da damokidebulia mxolod maT Soris manZilze.

simRvrive
wylis an sxva raime xsnaris siwmindis maCvenebeli; ganisazRvreba 

masSi Setivtivebuli myari nawilakebis SemcvelobiT.

simyife
masalis unari, ganicados rRveva mcire deformaciis (umetesad dreka

di) pirobebSi Zabvebis zemoqmedebisas, romlis saSualo done <σT-ze. am 
SemTxvevaSi rRveva xorcieldeba bzarebis gavrcelebis simyifis meqanizmiT.

s. Tburi
liTonis plastikurobis Semcireba mudmivi datvirTvis pirobebSi 

maRal temperaturaze, ganpirobebulia marcvlis sazRvarze Warbi fazebis 
gamoyofiT;

s. moSvebisa
nawrTobi legirebuli foladis simyife gansazRvrul temperaturul 

intervalSi moSvebis Semdeg, rac gamowveulia rRvevis ener giis anomali
uri SemcirebiT, gadajerebuli myari xsnaris (martensitis) araTanabari 
daSlis Sedegad. Aganasxvaveben: Seuqcevad 1 gvaris s. m.s da 2 gvaris s. m.s. 
pirvel SemTxvevaSi nawrTobi legirebuli foladis plastikurobis Sem
cireba 250400 °Cze moSvebis Semdeg, mJRavndeba foladis qimiuri Sedge
nilobisa da gacivebis siCqarisagan damoukideblad.

meore SemTxvevaSi _ Seqcevadi 2 gvaris s. m.is plastikurobis Semcire
ba xdeba 450600 °C-ze moSvebis Semdeg neli gacivebis dros. 2 gvaris s. m. aci
lebisaTvis saWiroa movaxdinoT _ foladis swrafi gaciveba (wyalSi), mag
ram aseTi foladis maRal temperaturaze eqsploataciis dros kvlav xde ba 
plastikurobis (siblantis) vardna. 2 gvaris s. m. buneba sabolood cno bili 
ar aris. arsebobs zogierTi praqtikuli rekomendacia s. m. Sesamcireblad, 
kerZod, W da Mois mcire (0,5 %mde) danamati foladSi, aseve misi Termul
meqanikuri damuSaveba, romlebic mniSvnelovnad amcirebs moSve bis simyifes;

s. wyalbaduri
wyalbadis Warbi SemcvelobiT gamowveuli simyife _ liTonebisa da 

Senadnobebis plastikurobis Semcireba, ganpirobebuli wyalbadis gavlen
iT, aRmoaCina 1926 wels pfeilim. mogvianebiT dadginda, rom s. w.is mimarT 
midrekileba aqvs TiTqmis yvela liTonsa da Senadnobs.
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simZlavre
fizikuri sidide, romelic izomeba muSaobis raodenobiT drois 

erTeulSi. TboteqnikaSi gamoiyeneba cneba `Tburi simZlavre~ _ Rumlis 
Tboteqnikuri parametris PR.is saxiT da xasiaTdeba siTbos maqsimaluri 
raodenobiT, romelic gamoiyofa muSa areSi drois erTeulSi. teqnolo
giuri procesis mocemul momentSi drois erTeulSi gamoyofil siTbos 
uwodeben Rumlis Tbur datvirTvas, romlis cvalebadoba droSi, Sesabamis 
pirobebSi, asaxavs Rumlis Tbur reJims.

am terminis mravali mniSvnelobidan metalurgiul mecnierebasa da 
praqtikaSi gamoyenebulia:

s. agregatisa
Rumlis, dganis, danadgaris saaTobrivi, dReRamuri an wliuri mwar

moebluroba;

s. Rumlisa sasargeblo
Rumlis uqmi svlis Tburi s. meti mniSvnelobis s., romelic uzrunve

lyofs teqnologiuri procesis ganxorcielebas;

s. Rumlisa siTburi
Rumlis Tburi datvirTva, gamosaxuli s.is erTeulebSi, vatebSi;

s. Rumlis uqmi svlisa
Rumlis muSa temperaturis uzrunvelmyofi siTburi s.

simwvave
mJavas an tutis reaqciaunarianobis donis xarisxi. magaliTad, nag

linis, liTonproduqciis momwamlavi abazanebis xsnaris koncentraciis s., 
romelic uzrunvelyofs naglinis zedapiridan xenjis, WuWyis, zeTisa da 
sxv. mocilebas.

simWidrove
igivea, rac simkvrive, Tumca xSir SemTxvevaSi misgan gansxvavebul 

Sinaarss gamoxatavs (ix. simkvrive). am terminis mravali mniSvnelobidan 
gavrcelebulia:

s. defeqtebisa
defeqtebis raodenoba an maTi gavrcelebis are masalis moculobis 

erTulSi;

s. dislokaciebisa
liTonis moculobis erTulSi dislokaciebis xazebis jamuri sigrZe;

s. moCvenebiTi
forovani myari sxeulis s. masSi arsebuli forebisa da sicarielis 

jamuri moculobis gaTvaliswinebiT;

s. moculobiTi, energiisa
nivTierebis energiis raodenobis fardoba sxeulis moculobasTan, 

romelSicaa is Tavmoyrili;

s. nayari
fxvieri masalis s., romlis mniSvneloba damokidebulia misi marcv

lebis zomasa da formaze;

s. optikuri
sxeulis gaumWvirvobis sazomi, romelic ganisazRvreba sxeulze dace

muli gamosxivebis nakadis fardobiT am sxeulSi gatarebul nakadTan;
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s. siTburi nakadisa
siTburi nakadis Sefardeba im farTobTan, ro mel zec is gaivlis; 

s. fardobiTi
fxvnilovani sxeulis myari fazis wili, ganisazRvreba misi moCven

ebiTi s.is fardobiT WeSmarit s.sTan;

s. WeSmariti
fxvnilovani sxeulis myari fazis s., romlis mniSv neloba ganisaz

Rvreba am sxeulis ufro SemWidroebis mdgomareobamde.

simxurvale
myari, Txevadi da airovani sxeulebis maRaltemperaturuli mdgomareo

ba. terminTan dakavSirebulia iseTi gavrcelebuli cnebebi, rogoricaa: mx
urvalsimtkice, mxurvalmedegoba, mxurvalmdgradoba da sxv.

sinaTle CiraRdnisa
alqmedi Rumlebis siTburi muSaobis erTerTi ZiriTadi maxasiaTe

beli. kaSkaSa sinaTlis mqone CiraRdani gamosxivebis gziT siTbogadacemis 
intensiurobiT gamoirCeva.

singleti
speqtris erTeuli xazi.

singonia
kristalebisa da kristaluri gisosebis saklasifikacio dayofa 

kristalis elementaruli ujredis simetriis mixedviT, romelic xasiaT
deba RerZebsa da kuTxeebs Soris arsebuli gansazRvruli TanafardobiT. 
am mxriv ganasxvaveben s.is ramdenime saxeobas:

s. kuburi
s., romlisTvis damaxasiaTebelia kristalis elementaruli ujredis 

wiboebisa da kuTxeebis Semdegi Tanafardoba: a=b=c; α=β=γ=90°;
s. monoklinuri
s., romlisTvisac damaxasiaTebelia kristalis ele mentaruli ujre

dis gverdebsa da kuTxeebs Soris Semdegi Tanafardoba: a≠b≠с; α≠β≠90°, 
γ=90°;

s. romboedruli
igivea, rac trigonaluri s.;

s. rombuli
s., romlisTvisac damaxasiaTebelia kristalis elementaruli ujre

dis gverdebsa da kuTxeebs Soris Semdegi Tanafardoba: a≠b≠с; α=β=γ=90°;
s. tetragonuri
s., romlisTvisac damaxasiaTebelia kristalis ele mentaruli ujre

dis wiboebsa da kuTxeebs Soris Semdegi Tanafardoba: a=b≠с; α=β=γ=90°;
s. trigonaluri
s., romlisTvisac damaxasiaTebelia kristalis ele mentaruli ujre

dis wiboebsa da kuTxeebs Soris Semdegi Tanafardoba: a=b=с, α=β=γ≠90°;
s. triklinuri
s., romlisTvisac damaxasiaTebelia kristalis ele mentaruli ujre

dis gverdebsa da kuTxeebs Soris Semdegi Sefardeba: a≠ b≠с; α≠β≠γ=90°.
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singuri
HgS Sedgenilobis minerali; vercxliswylis ZiriTadi madani.

sinTezi
berZnuli sityva, niSnavs SeerTebas, Sedgenas. s. qimiaSi niSnavs rTu

li qimiuri SenaerTebis miRebas ufro martivi nivTierebebis an pirdapir 
ramdenime elementis erTmaneTTan SeerTebis gziT.

s. TviTgavrcelebadi maRaltemperaturuli
pirdapiri sinTe zis xerxi, umTavresad Zneldnobadi liTonebis fuZeze 

myar, Txevad da airad komponentebTan fxvnilebis naerTebisa, romlis mim
dinareobisas saboloo produqti warmoiqmneba qimiuri reaqciis talRis 
TviTneburi gavrcelebiT reaqciis zonaSi TviTgaxurebis Sedegad;

s. plazmaqimiuri
upiratesad fxvnilebis s. liTonebisa da arali Tonebis sxvadasx

va naerTebisagan dabaltemperaturul (T≤104 K) plazmaSi elementebis ag
znebul mdgomareobaSi qimiuri reaqciis Sedegad. s.is temperaturaze saw
yisi produqtebi airul fazaSia, urTierTqmedebis reaqcia praqtikulad 
mimdinareobs myisierad (102104w.), xolo orTqlairuli nare vis swrafi ga
civeba warmoqmnis unikaluri Tvisebebis maRaldispersiul fxvnilebs. 

sinTezuri nivTiereba
sinTezze dafuZnebuli nivTiereba, romelic xelovnuradaa miRebuli. 

magaliTad, aseTia sinTezuri kauCuki _ miiReba spirtis, acetilenisa da 
sxva nivTierebisagan.

sinTezuri wida
mocemuli Sedgenilobisa da fuZianobis w., romelsac iReben xelovnu

rad kiris, mlxobi Spatisa da sxva gadnobiT RumelSi.

sinTeri
igivea, rac xenji, wida, aglomerati, tufi. 

sinqronizacia
ori an ramdenime periodulad cvladi movlenis urTierTdamTxveva 

maTi periodebis dasawyisisa da dasasrulis TanxvdomiT. s.s didi mniSv
neloba aqvs metalurgiuli teqnologiuri procesebis periodebis Tanamim
devrobisa da maTi dawyebadasrulebis zusti gansazRvrisaTvis. magali
Tad, orabazaniani foladsadnobi Rumlis abazanebSi ganxor cielebuli 
nadnobebis periodebis s.is gareSe SeuZlebelia foladis gamodnobis te
qnologiis dacvauzrunvelyofa, agregatis Seuferxebeli muSaoba.

sinjasaRebi
foladis, widisa da sxva myari, Txevadi da airovani nivTierebebis sin

jis gansazRvruli wonis, moculobis, zomis, ulufis asaRebi mowyobiloba.

sinjebis aReba
metalurgiuli procesebis, nedli masalebis, naxevarfabrikatebis, 

liTonproduqciisa da sxva damxmare narCeni produqtebis qimiuri Sedge
nilobis, fizikuri da meqanikuri Tvisebebis dasadgenad saWiro nimuSebis 
moWra da damzadeba teqnikuri pirobebisa da saxelmwifo standartebis 
Sesabamis moTxovnaTa gaTvaliswinebiT. 
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sinji
1. liTonis, widis, nedleuli masalebis nimuSi, romlis Sedgeniloba 

da Tvisebebi ganisazRvreba qimiuri analizisa da Sesabamisi gamocdiT;
2. oqros, vercxlis, platinis an paladiumis raodenobrivi Semcvelo

ba keTilSobil liTonTa SenadnobebSi, romelic ganisazRvreba keTilSo
bili, Zvirfasi liTonis masis raodenobis mixedviT meaTased nawilebSi. 
mravali saxeobis sinjebidan farTod gavrcelebulia liTonis s. qimiuri 
analizisaTvis, gatleJaze, dajdomaze, kvervaze, milebis moqimvaze, mileb
is gaganierebasa da gaRunvaze, cicxvur SewrTobadobaze da sxv.

sinji SeduRebadobaze
garkveuli meTodiT standartuli formisa da zomis saSemduReblo 

nimuSis damzadeba SeduRebadobis Sefasebis mizniT.

sipprocesi
foladis martenuli meTo

diT gamodnobis procesi Jangbadis 
gaqreviT, abazanis wyliT sacivebe
li saqSeniT, romelic moTavsebulia 
Rumlis ukana kedelSi, liTonis ze
dapiris sarkis donis qvemoT. sip
procesi pirvelad ganxorcielda 
XX saukunis 60ian wlebSi kanadaSi. 
martenuli procesis saerTo „daber
ebam“ gamoiwvia am meTodis Secvla 
eleqtrorkalur RumlebSi foladis abazanis gaqrevis Tanamedrove me
TodebiT.

sipprocesiT rusTavis metalurgiul qarxanaSi foladis 
gamodnobis ganxorcielebis mcdeloba

wina saukunis 70ian wlebSi aSSsa da kanadaSi, martenis Rumlebis 
mwarmoeblurobis gazrdis mizniT daiwyes Rumlis ukana kedelSi gakeT
ebuli specialuri xvrelidan wyliT gamacivebeli saqSenebiT, foladis 
abazanaSi Jangbadis Rrma gaqreviT, dnobis intensifikacia. am procesis 
gacnobis mizniT magnitogorskis metalurgiul qarxanaSi mivlinebuli 
iyvnen rusTavis metalurgiuli qarxnis martenis saamqros ufrosi gu
ram qaSakaSvili da centraluri laboratoriis ufrosis moadgile Salva 
jafariZe. maT na xes magnitogorskis pirveli saamqros meoTxe RumelSi 
ganxorcielebuli dnoba sipprocesiT, romelic garkveuli SeferxebebiT 
damTavrda da iqve daebadaT azri, rom intesifikaciisaTvis xvreli Rumels 
ki ar unda gakeTe boda, aramed Seberva unda ganxorcielebuliyo Rumlis 
erTerTi foladgamosaSvebi xvrelidan, rac gacilebiT uxifaTo iqneboda.

magnitogorskidan dabrunebisTanave martenis saamqros ufrosma Tbo
teqnikosma aleqsandre nozaZem, saamqros ufrosis davalebiT, daaproeqta 
da daamzada 83 mm da 76 mm diametris milebiT saqSeni, gamoscada kidec 
RumelgareT. 

dilis cvlaSi am eqsperimentiT dainteresda qarxnis ufrosi foladis 
mdnobeli g. kirakozovi, romelic kategoriulad SeewinaaRmdega da rode
sac direqtor oTar sulaZisagan ver naxa mxardaWera, moskovis Savi meta

sipprocesis sqema

1. bunebrivi airi (CH4); 2. Jangbadi (O2).
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lurgiis saministros mTavari foladmdnobelebis m. terentievisa da v. 
privalovis daxmarebiT metalurgiis ministrma i. Kkazanecma guram qaSaka
Svils aukrZala am eqsperimentis Catareba.

sipprocesiT rusTavis metalurgiul qarxanaSi foladis 
gamosaSvebi xvrelidan msoflioSi pirveli nadnobis ganxorcieleba

saamqros ufrosma guram qaSakaSvilma, 
eqsperimentis Catarebis akrZalvis miuxeda
vad, dasaxuli miznis gansaxorcieleblad 
Ramis cvlaSi gamoiyvana ufrosi ostatebi 
vaJa gigiberia, Tariman barbaqaZe da ufrosi 
Tboteqnikosi aleqsandre nozaZe. 

1978 wlis 27 oqtombers Ramis cvlaSi 
martenis saamqros pirvel blokze meoTxe 
brigadaSi ostatad muSaobda mefoladis, 
Tboteqnikosis staJirebagavlili irakli qa
SakaSvili. gamocdil ufros ostateb Tan er
Tad aleqsandre nozaZis gamzadebuli qSi
ni maT Catkepnes martenis pirveli Rumlis 
foladgamosaSveb xvrelSi, daamagres Rum
lis konstruqciaze da bunebrivi airisa da 
haeris Seberva daiwyes jarTis CatvirTvas
Tan erTad, romlis damTavrebisTanave, xure
bis gareSe, Caasxes Txevadi Tuji. xvrelidan 
SeberviT ganxorcielebul Txevad abazanaSi 
mZlavrma, Tburma Wavlebma da nakadebma moZ
ravi abazana warmoudgenlad mokle droSi 
gaadno 0,32 % naxSirbadis SemcvelobiT, ris 
Semdeg moxda saswauli _ abazana intensi
urad duRda, magram naxSirbadis amowvis 
nacvlad, misi Semcveloba nelnela izrde
boda da aseTi dabali 0,32 % naxSirbadis 
gadnobidan 10is nacvlad 45 markis foladi 
iqna gaSvebuli mefoladeTa brigadis umZimesi Sromis gamoyenebis gareSe. 
Rumlis xvreli saCamosxmo manqanis gamoyenebiT gaixsna dagegmil 8sT da 
30 wuTis nacvlad 4 sTsa da 15 wuTSi. am sazeimo viTarebas eswreboda me4 
brigadis TiTqmis mTeli koleqtivi da gamarjvebas ulocavdnen erTmaneTs. 

sabWoTa kavSiris gamogonebisa da aRmoCenebis uprecedento SemTxveva
eqsperimentuli dnobis Sesaxeb g. qaSakaSvilma da a. nozaZem ganacxa

di Seitanes moskovSi gamogonebebisa da aRmoCenebis komitetSi, sadac sab
WoTa kavSirSi yvelaze maRali reitingis specialistebi muSaobdnen. moxda 
saocreba _ SenobaSi, sadac aravis uSvebdnen TanamSromlebis garda,  g. qa
SakaSvili da qarxnis racionalizatorTa da gamomgonebelTa ganyofileb
is gamge g. RibraZe gamoiZaxes gamomgonebelTa komitetSi, sadac maRali 
rangis specialistebis mier Zalian mkacri ganxilvis Semdeg foladis 
gamosaSvebi xvrelidan msoflioSi pirvel nadnobze, romelic 1978 wlis 
27 oqtombers ganxorcielda, gaica gamogonebis diplomi #701151. es metad 
sarisko dnobebi Txevad Tujze sxva RumlebSic xorcieldeboda g. qa Sa
kaSvilisa da i. qaSakaSvilis monawileobiT. teqnikis mecnierebaTa doqto

sipprocesi martenis Rum

lis foladis kriWidan

1. martenis Rumlis kamaris 
qus lqveSa koWi; 2. bunebrivi 
airisa da Jangbadis sanTura; 
3. sanTuris bolo Rumlis sa
muSao sivrceSi; 4. foladis 
gamosaSvebi kriWis kedeli 
Canatkepni cecxlgamZle masiT; 
5. gamdnari abazanis sarke.
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ris anzor gabisianis meSveobiTa da daJinebuli TxovniT dnoba martenis 
merve Rum lidan myar Tujzec warmatebiT ganxorcielda. beno qaSakaSvilis 
iniciativiT, meSvide Rumlidan erTaderTi saeqsperimentosacdeli dnoba _ 
foladi 45isa, uwyveti Camosxmis danadgarzec warmatebiT ganxorcielda. 

sul, aseTi teqnologiiT, 40 nadnobi _ 8000 tona foladi iqna gamod
nobili, rac mogvianebiT 3 mecnieruli aRmoCenis, axali teqnologiebis 
dakanonebis safuZveli gaxda. Sveicariis sapatento uwyebis mier priorite
tis miniWebis Semdeg patentebi gaica ruseTSi, CineTsa da aSSSi.

sisale
myari sxeulis Tviseba, plastikuri da drekadi deformaciis dros 

winaaRmdegoba gauwios masSi ufro sali sxeulis SeWras _ ix. gamocdebi 
(brinelisa da vikersis mixedviT s.is gansazRvris Sesaxeb). garda am me
Todebisa, s.is gansazRvrisaTvis iyeneben Semdeg meTodebs:

s. maierisa
s.m. gansazRvraven foladis burTulis Cawnevisas miyene buli datvirT

viT miRebuli anabeWdis farTobis proeqciasTan fardobiT:

s. moosisa
ganisazRvreba gakawvris meTodiT. 
aTi cnobili masalis sisale Semdegi skalis mixedviT:
talki _ 1; orToklazi _ 6;
TabaSiri _ 2; kvarci _ 7;
kalciti _ 3; topazi _ 8;
fluoriti _ 4; korundi _ 9;
apatiti _ 5; almasi _ 10;

s. rokvelisa
am meTodis mixedviT s.s gansazRvraven almasis konusis an nawrTobi 

foladis burTulis masalaSi gansazRvruli datvirTvis moqmedebis Se
degad Cawnexis siRrmis Sesabamisad. rokvelis xelsawyoTi gansazRvruli 
s. aRiniSneba HRA, HRB, HRC asoebiT gamoyenebuli datvirTvisa da sali 
indentoris mixedviT;

s. Sorisa
am meTodiT s.s gansazRvraven gamosacdeli masalis zedapirze bur

Tulis garkveuli simaRlidan dacemis Semdeg ukusxletis sididiT.

sistema
berZnuli sityva, niSnavs nawilebisgan Sedgenil mTlian, erTian sidides 

_ SenaerTs. am cnobil terminTan metalurgiul praqtikasa da mec nierebaSi 
dakavSirebulia mravali cneba da movlena, romelTagan ZiriTadia:

s. `adamiani da manqana~
Sedgeba adamianioperatorisa (an operatorebis) da manqanisagan, rom

lis saSualebiT xorcieldeba sxvadasxva parametris, maT Soris, teqnolo
giuri procesebis marTva;

s. avtomatizebuli
marTvadi obieqtisa da avtomaturi mmarTveli mowyobilobis erTo

blioba, romelSic marTvis funqciebis nawils asrulebs adamiani (opera
tori). aseT sistemaSi avtomaturi mowyobiloba axdens marTvis obieqti
dan informaciis Segrovebas, mis gadacemas, gardaqmnasa da damuSavebas, 
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mmarTveli brZanebebis formirebasa da maT 
Sesrulebas marTul obieqtze, e. i. mis fun
qciebs, romlebic advilad eqvemdebarebian 
formalizacias. operatori gansazRvravs 
marTvis mizansa da kriteriums da axdens 
maT koreqtirebas pirobebis Secvlis SemTx
vevaSi;

s. avtomatizebuli eqsperimentuli 

monacemebis damuSavebisa 
gamosakvlevi obieqtis (movlenis) parametrebis gazomvis Sedegebis 

egmiT damuSavebis sistema, romelic miRebul Sedegebs warmoadgens Senax
visa da Semdgomi analizisTvis mosaxerxebeli saxiT;

s. avtomaturi 
xelsawyoebisa da mowyobilobebis erToblioba, romelic Sesabamisi 

programis mixedviT asrulebs garkveuli procedurebisa da samuSaoebis 
erTobliobas adamianis Carevis gareSe;

s. avtomaturi marTvisa adapturi 
avtomaturi marTvis sistema, romelic inarCunebs muSaobis unars mar

Tvis obieqtis Tvisebebisa da marTvis miznis moulodneli Secvlis miuxe
davad _ funqcionirebis procesSi egueba Siga da gare pirobebis cvaleba
dobas, icvlis funqcioni rebis algoriTms da poulobs optimalur parame
trebsa da struqturas;

s. gamosaWimi kalibrebisa
sortuli glinvis teq nologiur procesSi martivi kalibrebis Tana

mimdevroba, maTi formis dadgenili monacvleobiT gatareba liTonis 
mniSvnelovani gamoWimviT, yovel wyvil gatarebaSi kvadratuli, mrgvali 
an sxva profilis miRebis gaTvaliswinebiT. s. g. k. uzrunvelyofs maRal 
gamoWimvas, kalibris mdgradobas, karg pirobebs xenjis mosacileblad;

s. diskretuli marTvisa 
sistema, romelSic informacia or an met elements gadaecema Tanamim

devruli impulsebiT;

s. dispersiuli
ori an meti dispersiuli fazisagan Sedgenili hete rogenuli s. maT 

Soris mkveTrad gamosaxuli gayofis zedapiriT;

s. eqstremaluri marTvisa 
sistemaSi avtomaturad iZebneba da SenarCundeba muSaobis reJimi, romel

ic xasiaTdeba xarisxis maCveneblis maqsimaluri (minimaluri) mniSvnelobiT;

Sualedur saCamosxmo cicxvsa da kristaliza
torSi liTonis donis avtomaturi regulire
bis mowyobiloba

1. Sualeduri cicxvi; 2, 3, 5, 6. izolirebuli 
eleqtrodebi; 4. kristalizatoris kedlebi;  
7, 8. releebi; 9, 10. hidroamZravebi; 11, 12. sa
regulirebeli Siberebi; 13. foladis nadnobi
ani s aCamosxmo cicxvi.
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s. Termodinamikuri
garemosagan realuri an warmosaxviTi sazRvrebiT gamoyofili mak

roskopuli sxeuli, romelic xasiaTdeba Termodinamikuri parametrebiT: 
moculobiT, temperaturiT, wneviTa da sxv.;

s. kalibrebisa
saglini dganis glinebze ganlagebuli kalibrebis Tanamimdevroba, 

romelic uzrunvelyofs gasaglini liTonis mocemuli zomisa da profi
lis nakeTobaTa miRebas. ganasxvaveben marTkuTxa, rombul da sxva saxis 
s. k.s;

s. koroziuli
s., romelic Sedgeba liTonisa da garemos nawilebisagan; es ukanaskne

li monawileobs koroziis procesSi;

s. marTvisa, Sekruli 
avtomaturi marTvis sistema, romelSic gamoiyeneba gadaxris mixedviT 

marTvis principi;

s. marTvis ganrTuli 
avtomaturi marTvis sistema, romelSic gamoiyeneba SeSfoTebis mixed

viT marTvis principi, e. i. mmarTveli zemoqmedeba formirdeba gazomili 
SeSfoTebis kompensaciis mizniT. Sedgeba ukukavSiris gareSe mimdevrobiT 
an paralelurad SeerTebuli rgolebisagan;

s. moTvalTvale 
avtomaturi marTvis sistema, romlidan gamomavali signali ukukavS

iris saSualebiT garkveuli sizustiT aRwers nebismier, winaswar ucnobi 
kanoniT cvalebad Sesaval mmarTvel zemoqmedebas;

s. teqnologiuri procesis avtomatizebuli marTvisa
marTvis sistema, romelic uzrunvelyofs teqnologiuri mowyobilo

bis (rogorc ZiriTadis, aseve damxmaresi) normalur reJimSi funqcio
nirebas da teqnologiuri ciklis (sawyisi nedleulis Semosvlidan mza 
produqtis miRebamde) yvela procesisa da operaciis optimalur Sesrule
bas. sistemis centraluri rgolia drois realur masStabSi momuSave mik
roprocesori an mikroegm;

s. fizikur sidideTa erTeulebisa
bunebaTmcodneobis ama Tu im dargSi gamoyenebuli, urTierTkavSirsa 

da damokidebulebaSi arsebuli fizikuri sidideebis erToblioba. fizikur 
sidideTa saerTaSoriso s. (Si) _ aRsaniSnavad iyeneben ZiriTad sidideTa 
aRmniSvnel simboloebs, kerZod: S, m, T, I, J, T, n, sadac: m _ masaa; T _ dro; I _ 
eleqtrodenis Zala; J _ sinaTlis Zala; T _ Termodinamikuri temperatura; 
n _ nivTierebis raodenoba;

s. heterogenuli
makroskopulad araerTgvarovani sxvadasxva fazisgan Semdgari s., 

romlis fazebi erTmaneTisagan gamoyofilia gayofis zedapiriT;

s. homogenuri
erTi fazisagan Semdgari makroskopulad, erTgvarovani s.

sistemis avtomaturi damvalebeli, ganmkargavi 
mowyobiloba, romelic davalebas aZlevs marTvis avtomatur sistemas 

da gansazRvravs, ra kanoniT unda icvlebodes marTuli sidide.
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sistemis ekologiuri ekonomikis koncefcia
ekologiuri ekonomikis koncefcia (conception of logical economy) mxars uW

ers ekologiurekonomikuri sistemis Seqmnis ideas da misi realizaciisaT
vis isaxavs or gzas: pirveli mimarTulebis momxreebi mTel ekosistemas 
ekonomikuri saqmianobis Semadgenel nawilad miiCneven da moiTxoven ekono
mikur saqmianobaSi bunebrivi procesebis CarTvas; meore mimarTule bis war
momadgenlebi ekologiuri problemis mogvarebas meurneobriobis tradiciu
li meTodebis gamoyenebas ukavSireben. meore mimarTulebam miiRo envairon
mentuli determinizmis (Enavironmental Determinism) saxelwodeba. misi mixedviT 
garemo aris qveynis ekonomikuri ganviTarebis donis mTavari ganmsazRvreli 
faqtori. es gansakuTrebiT exeba sustad ganviTarebul qveynebs, sadac adg
ilobriv bunebriv resursebs uaRresad didi mniSvneloba aqvs qveynis ekono
mikuri ganviTarebisaTvis. ekonomikis ganviTarebis dabali done aiZulebs 
am qveynebs, moaxdinon moZvelebuli teqnologiebis importi, romelic xels 
uwyobs ekologiuri katastrofebis gaCenasa da garemos dabinZurebas.

sistemis maTematikuri uzrunvelyofa 
maTematikuri da teqnikuri saSualebebis kompleqsi, gansazRvruli 

adamianis (adamianebis) monawileobiT daproeqtebis procesis avtomati
zaciisaTvis. daproeqtebis avtomatizebuli sistema Sedgeba maTematikuri 
da teqnikuri aRWurvilobisagan. maTematikuri uzrunvelyofa aris gare da 
Siga. gare maTematikuri uzrunvelyofa moicavs sistemasTan urTierTobis 
programul saSualebebs: sawyisi informaciis warmodgenis enas, informaci
uli sistemis Sevsebis saSualebebs, avtomatizebuli sistemis marTvis enas, 
raTa Sedges dialogi „adamianimanqana“. Siga maTematikuri uzrunvelyofa 
moicavs operaciul sistemas, programul uzrunvelyofas daproeqtebis 
ZiriTadi amocanebis gadawyvetis procedurebisaTvis da informaciis sis
temas. sistemis teqnikur aRWurvilobaSi Sedis centraluri gamomTvleli 
da sxva saSualebebi, romelTa daxmarebiT adamiani daproeqtebis procesze 
axdens gavlenas.

sistemis struqtura 
sistemis Semdgeni elementebisa da maTi urTierTkavSiris erToblio

ba. danawevreba SeiZleba moxdes sxvadasxva niSniT, rogoricaa elementebis 
konstruqciuli Sesruleba, dakisrebuli funqcia (daniSnuleba) da signa
lis gadacemis algoriTmi. 

sisqe dafarvisa 
liTonnakeTobaTa zedapirze antikoroziuli an cveTamedegi dafarvis 

(Txevadi, myari, airuli da sxv. meTodebiT) erTerTi ZiriTadi parametri, 
romelic izomeba mikroskopis daxmarebiT mikronebSi an mmSi. dafarvis 
s.s zomaven agreTve, e. w. wveTovani meTodiT _ dafarvaze mJavas wveTebis 
moqmedebiT drois gansazRvruli monakveTSi.

sisxlis yviTeli marili
K4[Fe(CN)6]·3H2O _ kaliumis ferocianidi, wyalSi xsnadi Ria yviTeli 

kristaluri nivTiereba. saSemduReblo warmoebaSi gamoiyeneba eleqtrodu
li danafarebis dasamzadeblad. kaliumis yvela SenaerTidan sisxlis 
yviTeli marili da sisxlis wiTeli marili yvelaze did gavlenas axdens 
saSemduReblo rkalis mdgradobaze.



205

sisxlis wiTeli marili
K3[Fe(CN)6] _ kaliumis ferocianidi, wyalSi xsnadi kristaluri niv

Tiereba. saSemduReblo warmoebaSi gamoiyeneba eleqtroduli danafarebis 
dasamzadeblad. kaliumis yvela SenaerTidan sisxlis wiTeli marili da 
sisxlis yiTeli marili yvelaze did gavlenas axdens saSemduReblo rka
lis mdgradobaze.

sitalebi
minakeramikuli masalebi, romlebsac iReben gamdnar minaSi specialu

ri danamatebis _ oqsidebis, marilebis, e. w. katalizatorebis SetaniT. 
isini minaSi warmoqmnis kristalizaciis damatebiT centrebs, sadac xdeba 
ZiriTadi fazis mikrokristalebis zrda. Termuli damuSavebis gamoyene
biT katalizatoris gvarobis SecvliT iReben s.s, romelic gamoirCeva 
maRali simtkiciT, sisaliT, qimiuri da Termuli mdgradobiT, Tburi ga
farToebis mcire mniSvnelobiT. sawyisi masalebis, danamatebis gvarobis 
mixedviT ganarCeven teqnikur, petro da widasitalebs. amasTan teqnikuri 
s. danamatebad iyenebs oqsidebs, marilebs da sxv. SenaerTebs, petrositale
bis SemTxvevaSi _ mTis qanebs _ bazalts, diabazsa da sxv. widasitalebs, 
amzadeben metalurgiuli widebis gamoyenebiT. s.s awarmoeben Cveulebrivi 
minis an keramikuli masalebis teqnologiebis gamoyenebiT, maT kristali
zebas axorcieleben erT an orsafexuriani reJimiT maRali temperaturis 
pirobebSi (7001400 °C).

s.s iyeneben panelebis, filebis, sakisrebis, filtrebis, safqvavi mow
yobilobis, qimiuri aparaturis, eleqtronuli da optikuri xelsawyoebis 
detalebis dasamzadeblad.

sifoni
berZnuli sityva, niSnavs milaks, tumbos.
1. s. _ wnevis qveS arsebuli gaziani sasmelebis momzadebis, Senaxvis, 

transportirebisa da gadasxmisaTvis saWiro saTavsi, romlis fskerze mi
erTebulia onkaniani milaki; 

2. sxvadasxva sigrZis muxlebis mqone moxrili milaki, romlis gav
liT ufro maRla mdebare WurWlidan siTxe gadaisxmeba ufro dabla mde
bare WurWelSi, amasTan, milakis zeda daboloeba 
moTavsebuli unda iyos zeviT mdebare WurWelSi 
arsebul doneze dabla. s.s muSaobis dawyeba gan
pirobebulia siTxiT milakis winaswari SevsebiT. 
sawinaaRmdego SemTxvevaSi s. ar imuSavebs.

sifonuri Camosxma
Txevadi liTonis boyvebsa an formebSi Ca

mosxmis meTodi sifonuri sasxmo milakiT, said
anac liToni xvdeba specialuri arxebis sistemiT 
qvevidan da erTdroulad, ziari WurWlis prin
cipiT avsebs erT an ramdenime boyvs an formas.

dnobis misaRebad gamzadebuli boyvebi Tu
jis specialur filebze _ qveSebze ewyoba, rom
lebic ganlagebulia sarkinigzo Semadgenlobaze. 
sasifone gayvanilobisaTvis yovel qveSSi datove
bulia specialuri Rarebi, romlebSic ewyoba sifonuri Camosxma
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Samotis sasifone gayvaniloba. qveSis centrSi, sadac Tavs iyris sasifone 
gayvanilobis Rarebi, Tavsdeba Samotis agurisagan damzadebuli varskv
lavi, romelsac gverdebze imdeni xvreli aqvs, ramdeni sasifone arxicaa 
moTavsebuli qveSze. am xvrelebiT Txevadi liToni sasifone gayvanilobis 
meSveobiT boyvebisaken miemarTeba. erT qveSze SeiZleba moTavsdes ori, 
oTxi, eqvsi an meti boyvi. Samotisagan damzadebul varskvlavs zemodan 
edgmeba Signidan cecxlgamZle Samotis xvreliani aguriT amogebuli sa
centro. masze moTavsebulia Zabri liTonis Casxmis gasaioleblad.

uwyveti Camosxmis teqnologiam Zireulad Secvala rogorc zemodan, 
aseve sifoniT Camosxma. magram samsxmelo teqnologiaSi bevri legirebuli 
specialuri foladi kvlav isxmeba sifonuri wesiT, miuxedavad imisa, rom 
saCamosxmo Semadgenlobis momzadeba, sacentro arxebis, qveSebis Camosxma, 
maTi meqanikuri damuSaveba da gazrdili SromiTi operaciebi garkveulad 
aZvirebs sifoniT Camosxmuli foladis TviTRirebulebas.

zemodan Camosxmuli zodebis zedapiri aRsavsea araliTonuri CanarTe
biTa da zedapiruli defeqtebiT, xolo sifonuri Camosxmisas _ inertuli 
widawarmomqmneli masalebis gamoyenebiT Camosxmuli zodebis zedapiri da 
misgan miRebuli furclovani naglini milebi da sxva produqcia _ maRali 
xarisxisaa.

sifxviere zodisa RerZuli
mSvidi foladis zodis centraluri nawilis fo

rianoba (1) gajere buli araliTonuri CanarTebiT, rac 
gamowveulia Txevadi foladis gamyarebiT, gansakuTre
biT zodis centralur da Tavur nawilSi Cajdomis si
carielisa da likvaciuri movlenebis ganviTarebiT.

zodis gare perimetri SemosazRvrulia wvril
marcvlovani qerqiT. misgan SigniT mdebareobs svetis
magvari (nemsiseburi) kristalebis zona, xolo zodis 
SuagulSi _ msxvilmarcvlovani tolRerZa kristalebi, 
magram zog zodSi (sxmulSi) es zona SeiZleba ar iyos 
da maSin svetismagvari kristalebis zonebi erTmaneTs 
Seexeba. aseT SemTxvevas transkristalizacias uwode
ben. likvaciis mTavari mizezia foladis Semadgeneli 
komponentebis gansxvavebuli xsnadoba Txevad da myar 
foladSi. foladi Seicavs elementebs, romlebic kargad 
ixsneba Txevad foladSi, magram cudad an praqtikulad 
ar ixsneba myarSi.

siCqare
metalurgiul praqtikasa da, zogadad, mecnierebaSi am terminTan 

dakavSirebulia mravali teqnologiuri cneba da movlena (procesebis pa
ra metrebi da sxv.): 

s. absoluturi deformaciisa
absoluturi deformaciis cvlileba (magaliTad, nimuSis an nakeTo

bis zomis Secvla) drois mocemul monakveTSi, mm/wm;

s. adidvisa
Tvalakidan gamosuli liTonis xazobrivi moZraobis siCqare. Taname

drove saadidvo manqanebSi adidvis siCqarea 480 m/wm;
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s. gacivebisa
Rumlis an liTonnakeTobis gacivebis temperaturis cvalebadoba 

drois erTeulSi misi gacivebis dros. s. g. ganzomilebaa  °C/wT;  °C/sT; 

s. gaxurebisa
sxeulis Tbogamtarobis cvlileba drois erTeulSi. s. g. arastacion

aluri procesis maxasiaTebelia; damokidebulia liTonis fizikur Tvise
bebze, ganisazRvreba Tbogamtarobis koeficientiT, zedapirze Tbogacvlis 
pirobebiTa da garemos temperaturis cvlilebis xasiaTiT;

s. glinvisa
glinebidan gaglinuli liTonis gamosvlis s. g. s. ganzomilebaa: m/wm; 

m/wT; m/sT;

s. deformaciisa
deformaciis xarisxis mateba droSi. wneviT damuSavebis procesebis 

sainJinro gaangariSebebi. s. d. ganisazRvreba deformaciis sididis far
dobiT misi miRebis drosTan;

s. deformirebisa
madeformirebeli instrumentebis muSa organos wiruli s. ZiriTadi 

deformaciis mimarTulebiT;

s. Tburi talRisa
haerairis narevis gaxurebis siCqare, romelic Tbogamoyofis an 

Tboarinebis siCqareebs Soris sxvaobis proporciulia;

s. koroziisa
koroziuli efeqtis cvalebadoba drois monakveTSi mocemuli pirobeb

is gaTvaliswinebiT;

s. naxSirbadis amowvisa
foladsadnobi teqnologiis erTerTi ZiriTadi parametri, romelic 

ganisazRvreba daJanguli naxSrbadis raodenobiT masur %Si drois er
TeulSi _ % C/wT; % C/sT;

s. qimiuri reaqciisa
sidide, romelic axasiaTebs qimiuri reaqciis intensiurobas. reaqci

is produqtebis warmoqmnis siCqares uwodeben reaqciis Sedegad drois 
erTeulSi miRebul am produqtis raodenobas moculobis erTeulze (Tu 
reaqcia homogenuria) an zedapiris farTobis erTeulze (Tu reaqcia hete
rogenulia);

s. Secxobisa
koncentratebisa da madnis aglomeraciis dros, zogadad myari saw

vavis wvis zonis moZraobis siCqare vertikalurad qvemoT; s. S. pirdapir
proporciulia haeris raodenobisa, romelic gaiwoveba Semcxobi agloman
qanis 1 m2 farTobiT drois erTeulSi, m3/(m2) wT;

s. wrTobisa kritikuli
gacivebis minimaluri s. maRaltemperaturuli mdgomareobasas, rom

lis drosac ar xdeba gadajerebuli myari xsnaris difuziiT daSla misi 
minimaluri mdgradobis temperaturisas;

s. w. k. sidide mcirdeba foladSi malegirebeli elementebis momatebiT 
(Co-s garda). austenitSi gauxsneli nawilakebi (mag., karbidebi) amcirebs 
austenitis mdgradobas da s. w. k.s adidebs.
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siCqaris kontrolisa da avariuli blokirebis rele 
xvetia da lenturi konveierebis siCqaris kontrolis rele, romelic 

dasaSvebze metad siCqaris Semcirebisas avtomaturad amorTavs konveiers 
da uzrunvelyofs eleqtrul blokirebas, raTa ar moxdes avariuli kon
veieris ganmeorebiT CarTva avariis likvidaciamde.

siciviT damuSaveba; uaryofiT temperaturaze damuSaveba
foladis Termuli damuSaveba, romelic wrTobis Semdeg darCenili 

austenitis martensitSi gadasayvanad xorcieldeba uaryofiT temperatu
ramde gacivebiT, aucilebeli dayovnebiT, rac saeqsploatacio Tvisebebis 
amaRlebasa da nakeTobis formebis stabilizacias uzrunvelyofs.

siWarbe, naWarbi
teqnologiuri procesebis parametrebis an raime nivTierebebis nor

malur raodenobaze metoba, magaliTad, saTbobis wvis procesisTvis saWi
ro haeris Warbi raodenoba, romelic ganisazRvreba e. w. haeris s.is koefi
cientiT (ix. koeficienti).

sixame, sixiste wylisa
wylis xarisxis erTerTi maCvenebeli, romelic ganpirobebulia masSi 

gaxsnili kalciumisa da magniumis marilebis SemcvelobiT, rac iwvevs 
siTbogacvlis aparatebisa da wyalgayvanilobebis Siga zedapirze naleqis 
warmoqmnas. amJamad w. s. zomaven miligramobiT _ ekvivalenti Sefardebuli 
kgze da lze. 

wylis saerTo sixiste Sedgeba karbonatuli da arakarbonatuli sixis
tisagan, pirveli saxis s. ganpirobebulia wyalSi kalciumisa da magniumis 
bikarbonatebis SemcvelobiT, romelic gamoiyofa wylis gaxurebisas. meo
re saxis s. ganpirobebulia wyalSi magniumisa da kalciumis, gogirdmJavas, 
qloris, siliciummJavas, azotmJavasa da fosformJavas SenaerTebis Sem
cvelobiT, romlebic ar gamoiyofa wylidan misi aduRebis SemTxvevaSic ki. 
s.is mixedviT wyals ajgufeben Semdegi monacemebis mixedviT:

rbili wyali _ 2 mmol/kgmde;
saSualo sixistisa _ 25 mmol/kg;
xisti wyali _ 510 mmol/kg;
Zlier xisti wyali _ 10 mmol/kgze meti.

sixiste masalisa (myari sxeulis)
sxeulis an konstruqciebis Tviseba, winaaRmdegoba gauwios deforma

cias. absoluturad sal sxeuls aqvs usasrulod maRali sixiste (nebismie
ri sididis datvirTva ver gamoiwvevs aseTi sxeulis deformacias). rezini 
ki xasiaTdeba usasrulod mcire s.iT (mcire datvirTva iwvevs rezinis 
mniSvnelovan deformacias). realuri masalebis (sxeulebis) umetesoba xa
siaTdeba absoluturad sal sxeulsa da rezins Soris arsebuli s.iT.

martivi deformaciis pirobebSi hukis kanonis moqmedebis sazRvrebSi 
s. ganimarteba, rogorc drekadobis modulis namravli konstruqciis erT
erT geometriul maxasiaTebelze (gaWimvaSekumSvisa da Zvris dros kveTis 
farTobze, xolo gaRunvis dros _ inerciis RerZul momentze). s. uku
sidides damyolobas uwodeben.

saaviacio da raketul teqnikaSi iyeneben kuTri s.is cnebas anu masa
lis s.is fardobas mis simkvrivesTan.
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sixSire

am termins iyeneben mravaldargovan movlenaTa daxasiaTebisa da gan
sazRvris mizniT. gavrcelebuli magaliTebia „s. ciklebisa“ _ masalebis 
ZabvaTa da deformaciaTa ciklebis ricxvi drois erTeulSi, „s. vibratori
sa“ _ rxevebis ricxvi, „ultrabgeriTi danadgaris s.“ da sxv.

skala

laTinuri sityva, niSnavs kibes.
1. s. _ sxvadasxva daniSnulebis sakontrolosazomi xelsawyos danayo

febiani saxazavi;
2. sxvadasxva sididis aRmniSvneli ricxvebis rigi, ganlagebuli mate

bis an klebadobis mixedviT.

skalari

laTinuri sityva, aRniSnavs safexurian sidides, romlis mniSvneloba 
SeiZleba gamoisaxos erTi namdvili ricxviT. s.is magaliTebi: sigrZe, far
Tobi, dro, masa, simkvrive, temperatura, muSaoba da sxv. s.s zogjer iyene
ben sityva „ricxvis“ sinonimad.

skandiumi (Sc)
rbili, vercxlismagvari liToni, haerze ifareba oqsiduri afskiT, 

advilad iwvis, wyalTan wyalbadis gamoyofiT reagirebs, mJavebTan ur
TierTqmedebiT warmoqmnis marilebs. 

s. 1879 wels q. ufsalaSi (SvedeTi) l. f. nilsonma aRmoaCina. liTo
nuri Sc 1937 wels miiRo germanelma qimikosma v. fiSerma. s.is atomuri no
meria 21, atomuri masa _ 44,9559. saxeli uwodes aRmoCenis adgilis mixedviT 
_ Skandia, rac skandinavias niSnavs. s. bunebrivi izotopebi ara aqvs. birT
vuli izomerebis CaTvliT xelovnuri radioaqtiuri izotopebis ricxvia 

15, xolo izotopuri masaTa diapazoni _ 40→51.
skandiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevardaSlis 
periodi

gamoyeneba

44Sc        43,959404 0 3,93 sT niSnuli  

45Sc        44,959110 100 stabiluria bmr

46Sc        45,955170 0 83,8 dRe niSnuli

47Sc        46,952408 0 3,42 dRe niSnuli

s. 46Sc izotops aqvs oTxi izomeri, β gamomsxivebeli ar aris, misi 

naxevrad daSlis yvelaze didi periodi _ 83,8 dRe. am izotops niSnuli 

atomebis wyarod iyeneben. mas iReben 45Sc (n,γ) reaqciiT neitronuli dasxive

biT an 48Ti (d, α) deitronebiT dabombviT.

s. eleqtronuli struqturaa: 1s2 2s2 2p6 3s2 3p6 3d1 4s2.
s. periodul sistemaSi III jgufis pirveli gardamavali liTonia, aris 

lanTanis homologi, gvxvdeba iSviaT miwaTa liTonebis bunebriv sabadoe

bSi.



210

skandiumis Tvisebebi, miReba, gamoyeneba
s. samvalentiania, qimiuri TvisebebiT hgavs lanTanoidebs, gansa

kuTrebiT itriumSemcvel mZime miwebs (ix. La). es msgavseba maTi ionuri 
radiusebis msgavsebiT aixsneba, rac Sc3+sTvis aris 0,81Ǻ (Lu3+0,81Ǻ).

s. heqsagonuri, atomebis mWidrod ganlagebul sistemaSi kristaldeba. 
sakmaod ZnellRobadia da susti paramagnituri Tvisebebi axasiaTebs. misi 
simkvrivea 2989 kg/m3, lRobis temperaturaa 1814 K (1540 °C), xolo duRilisa 
_ 3104 K (2830 °C), Tbogamtaroba _ 15,8 vt/m.K. dedamiwis qerqSi s.s Semcv
elobaa 16·10-11 %, zRvis wyalSi _ 6,1·1011 %, erTi adamianis organizmSi: Zv
lovan qsovilSi _ 1·10-7 %, sisxlSi _ 0,008 mg/l. adamiani sakvebTan erTad 
yoveldRiurad iRebs 0,00005 mg s.s.

s. ZiriTadi mineralia tortveititi [(Sc, Y)Si2O7], misi msoflio war
moeba Seadgens 0,05 t/w. varaudoben, rom kancerogenuria.

skatprocesi
Txevadi liTonis cicxvSi damuSavebis meTodi. Txevad liTonSi mas 

kalciumis Semcveli masalebis (Senadnobebis) SetaniT iReben specialuri 
sasroli xelsawyoTi. es procesi amJamad praqtikulad ar gamoiyeneba _ 
Secvlilia ufro efeqturi meqanizebuli xerxiT _ Txevad liTonSi Cais 
Semcveli masalebis SetaniT fxvnilovani mavTulis saxiT.

skdoma
bzarebis warmoqmna liTonnakeTobebis, cecxlgamZle masalebisa da 

sxv. zedapirze an Siga fenebSi, rac ZiriTadad gamowveulia didi raodeno
bis araliTonuri CanarTebis gazrdiT, foladis Camosxmisa da gaglinuli 
liTonis gacivebis siCqaris darRveviT da sxv.

skimeri
cecxlgamZle, amonagiani fila, romelsac ayeneben brZmedis mTavari 

Raris boloSi Tujisa da widis nakadebis gancalkevebis mizniT.

skipi
1. avtomaturi amoyiravebiT an sayiravebeli ganmtvirTavi sarkinigzo 

urika (vagonebi), romlis daniSnulebaa brZmedis an sxva WaSvuri Rumlis 
sakerZesTvis sakazme masalebis miwodeba;

2. qanis an sasargeblo wiaRiseulis amosazidi daxril da verti
kalur gvirabebSi.

skipidari
uferuli an moyviTalo siTxe, xasiaTdeba wiwvovani mcenareebis su

niT. terpenebis Semcveli naxSirwyalbadebis narevi, romlis gamoduRva 
xdeba 150-170 °Cze gaxurebiT.

s. miiReba naZvis an sxva mcenareuli masis gadamuSavebiT, aris laqeb
is, saRebavebis gamxsneli, iyeneben agreTve sxva dasxva Sxamqimikatebis 
dasamzadeblad. sufTa, gawmendil s.is iyeneben medicinaSi garegani gamoy
enebisaTvis. 

sklerometri 
berZnuli kompozituri sityva, niSnavs sisalis mzoms. s. momuSave 

myari sxeulebis da sxvadasxva kristalebis sisalis gamzomi xelsawyoa, 
rome lic almasiT gakawvris an Cawnevis meTodiT muSaobs. masalis sisale 
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gani sazRvreba datvirTviT, romlis dros narCeni nakawris sigane an Caw
neviT (anabeWdiT) miRebuli farTobi izomeba. 

skleroni
aluminis Senadnobi TuTiasTan, spilenZTan, manganumTan, siliciumTan 

da rkinasTan. farTod gamoiyeneba manqanaTmSeneblobasa da saaviacio 
mrewvelobaSi.

skleroskopi
liTonebisa da sxva masalebis sisalis gamzomi xelsawyo. almasisbu

nikiani sacemelas ukuasxletis simaRlis mixedviT, romelic gamosacdel 
sxeuls gansazRvruli simaRlidan ecema; xSirad gamoiyeneba msxvili masi
uri foladis nakeTobis kvlevis dros.

skopi 
berZnuli sityva, niSnavs xedvas. s. rTuli, Sedgenili sityvebis erT

erTi nawili, dakvirvebis xelsawyoTa (mikroskopi, teleskopi, filmoskopi 
da sxv.) saxelebis daboloeba.

skreperi
inglisuri termini, sityvasityviT niSnavs xvetias, saxvets.
1. s. _ miwis samuSaoebis Semsrulebeli manqana;
2. wina da qveda mxridan gaxsnili yuTi, romlis gadaadgilebiT ba

giris daxmarebiT karierebze axorcieleben fxvieri masalebis trans
portirebas. s.s iyeneben agreTve madnisa da naxSirebis sawyobebSi ma
salebis gadasaadgileblad;

3. TviTmavali cikluri moqmedebis CamCiani miwasaTxrelisatranspor
to manqana, romlis daniSnulebaa gruntis amoCamCva, gadaadgileba da gant
virTva. Mmisi meSveobiT qanis satvirTo mowyobiloba, romlis CamCas ara 
aqvs Ziri, axorcieleben qanis gadaadgilebasa da datvirTvas.

skruberi
inglisuri sityva, niSnavs xexvas, wmendas, gadajvaredinebas. airgamw

mendi aparati, romlis daniSnulebaa airovani narevebis myari nawilakebi
sgan, mtvrisgan, fisisagan ganTavisufleba (ix. absorbcia).

skrupuli
laTinuri sityva, niSnavs patara wawvetebul qvas; masis britanuli 

erTeuli, iyeneben farmakologiaSi. 1s= 1,244g. am erTeuls agreTve iyenebd
nen metruli sistemis amoqmedebamde.

skutderuditi
kobaltis dariSxanSemcveli (CoAlS3) madani.

slabi 
metalurgiuli warmoebis naxevarfabrikati brtyeli marTkuTxa kveTis 

foladis namzadis saxiT, romelsac iReben uwyveti Camosxmis manqanaze an 
zodis gaglinviT momWimav dganebze _ slabingebze, blumingebsa an blu
mingslabingebze.

slabingi
momWimavi saglini dgani, gamoiyeneba 45 tmde msxvili zodebis slabe

bad gaglinvisas, blumingisagan ZiriTadi ganmasxvavebeli niSania is, rom 
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mas, horizontaluri glinebis garda, aqvs vertikaluri glinebi zodis 
gverdiTi nawiburebis gasaglinad.

smitsoniti 
ZnCO3 Sedgenilobis minerali _ TuTiis madani.

sogmani („Sponi“)
polonurgermanuli sityva, niSnavs nafots, sols, safens. sogma

nuri SeerTebis detali, romelic erTdroulad Tavsdeba RerZsa da masze 
damagrebul borbalSi amoWril budeSi, daniSnulebaa Tavidan agvacilos 
borblis RerZisadmi Semobruneba e. i. borblis, Skivis an sxva sxeulis 
RerZisadmi xisti mdgomareoba.

soda
laTinuri sityva, natriumis karbonatebis saerTo teqnikuri saxel

wodeba. Sedgenilobis mixedviT ganarCeven:
kalcinirebuli s.
(Na2CO3) 2530 kg/m

3 simkvriviT;

kaustikuri s.
(NaOH) mwvave natriums

kristaluri s.
(Na2CO·10 H2O) 1450 kg/m3 simkvriviT;

sasmeli anu saWmeli s.
(NaHCO)3 2200 kg/m

3 simkvriviT.
TiToeuli maTganis wyalxsnari xasiaTdeba susti tute reaqciiT.
s.is sawarmoo masStabiT miRebis ZiriTadi meTodia amiakuri xerxi, 

romlis mixedviT sufris marilze (NaCl) moqmedeben amiakiT (NH3) da nax
SirorJangiT (CO2):

 NaCl + NH3 + CO2 = NaHCO3 + NH4Cl 
gaxurebisas NaHCO3 advilad iSleba: 
 2 NaHCO3 = Na2CO3 + H2O +CO2

kalcinirebul s.s iyeneben minis, sapnis, kaustikuri s.is, sarecxi 
saSualebebis, sxvadasxva marilisa da saRebavebis dasamzadeblad. meta
lurgiaSi k. s.s iyeneben Tujis an foladis gangogirdebisaTvis; garda 
amisa, k. s.iT wmenden navTobsa da matyls, recxaven TeTreuls da sxv.

sasmel anu saWmel s.s iyeneben mineraluri xelovnuri wylebis 
dasamzadeblad, sakonditro, farmacevtul da tyavrezinis warmoebaSi, me
dicinaSi, agreTve sayofacxovrebo miznebisaTvis.

solenoidi 
berZnuli Sedgenili sityva, niSnavs milakovans. 
1. s. _ izolatorul cilindrul zedapirze daxveuli induqciuri 

xvia, mis Sua nawilSi, romelic mniSvnelovnad grZelia mis diametrTan Se
darebiT, warmoiqmneba magnituri veli, mimarTuli s.is RerZis paralelu
rad. amasTan, warmoqmnili magnituri velis daZabuloba pirdapirpropor
ciulia denis Zalisa da xviaTa ricxvisa. s.is magnituri veli pirdapiri 
mudmivi magnitis velis msgavsia. magnituri velis gasaZliereblad s.is 
siRrueSi SeaqvT foladis gula;

2. Cveulebrivi izolirebuli gamtaris cilindrul zedapirze dax
veuli induqciurobis koWa, romelSic eleqtruli deni gadis.
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solvatacia
laTinuri sityva, niSnavs raime xsnarSi ama Tu im nivTierebis gaxsnas, 

gaxsnili da gamxsneli nivTierebebis nawilakebis (ionebis, molekuleb
is da sxv.) urTierTqmedebas. aseTi urTierTqmedebis Sedegad warmoqmnil 
molekulur jgufebs uwodeben solvatebs. wylis xsnarSi ganxorciel
ebul s.s uwodeben hidratacias, xolo warmoqmnil molekulur jgufebs 
_ hidratebs.

solventi
laTinuri sityva, niSnavs gamxsnels. s. _ aromatuli naxSirwyal

badebis narevi, ZiriTadad qsilolebisa da trimeTilbenzolebisa, rome
lic warmoqmneba navTobis pirolizisas an koqsqimiuri warmoebis benzo
lis fraqciebis reqtifikaciis procesSi. s. gamoiyeneba rogorc gamxsneli 
laqsaRebavebisa da weboebis warmoebaSi.

solvusi 
elementis myar xsnarSi zRvruli xsnadobis temperaturis qimiur 

Sedgenilobaze damokidebulebis grafikuli gamosaxuleba wertilis, 
xazis an zedapiris saxiT (ix. mgomareobis diagrama).

soli 
erTi an ori muSa daxrilzedapiriani gverdis mqone detali, romel

sac iyeneben sxvadasxva manqanaiaraRSi, rogorc SemakavSirebel, gasaxs
nel, damafiqsirebel an maregulirebel saSualebas.

solidusi

laTinuri sityva, niSnavs myars.
s. Senadnobebis an xsnarebis wonasworuli kristalizaciis damTavre

bis an dnobis procesis dawyebis temperaturis grafikuli gamosaxvaa wer
tilis, xazis an zedapiris saxiT mdgomareobis diagramaze, romelic Senad
nobebis qimiuri Sedgenilobisa da temperaturis urTierTdamokidebulebis 
gamosaxulebaa.

sorbenti

airis, orTqlis an gaxsnil nivTierebaTa STamnTqmeli myari an Tx
evadi nivTiereba (ix. adsorbcia).

sorbiti

rkinanaxSirbadovani Senadnobebis struqturuli Semdgeni, perlitis 
maRaldispersiuli saxesxvaoba firfitaTSorisi mcire manZiliT (0,2mde 
mkm). saxeli ewoda ingliseli mecnieris g. k. sorbis (18261904 ww.) saxelis 
mixedviT.

s. moSvebisa _ warmoiqmneba trostitidan cementitis marcvlebis ko
agulaciis an wrTobisas kritikuli temperaturebis qveviT misi izoTer
muli dayovnebis Sedegad, xasiaTdeba firfitovani agebulebiT.

sorbcia

myari sxeulebisa da siTxeebis mier airebis an sxva nivTierebebis 
orTqlis STanTqma. s.is saxeebia: adsorbcia, absorbcia, hemosorbcia, ka
pilaruli kondensacia (ix. Sesabamisi terminebi).
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sormaiti
uxvnaxSirbadiani da uxvqromiani rkinis Senadnobebis jgufis saerTo 

saxelwodeba, momdinareobs q. sormovos qarxnis saxelwodebidan. es Senad
nobebi SemuSavda sormovoSi qarxnis metalurgebis mier XX saukunis 30ian 
wlebSi. gamoirCeva maRali sisaliT, simtkiciTa da cveTamedegobiT. am Se
nadnobebis qimiuri Sedgenilobaa: 3,5 %mde C; 3,1 %mde Cr; 4,2 %mde Si; 35 % 
Ni. s. gamoiyeneba swrafcveTadi detalebisa da nakeTobaTa zedapiris da
duRebiT gamtkicebisaTvis, aseTive daniSnulebis Senadnobebs miekuTvneba 
e. w. staliniti (ix. staliniti).

sorsali
liTonis widasa da widis liTonSi SemTxveviT moxvedrili mcire 

zomisa da wonis CanarTebi. rac ufro metia liTonis widaSi moxvedrili 
s., miT metia misi danakargi, naklebia vargisi liTonis gamosavali. widebis 
kompleqsuri gadamuSavebis dros magnituri separaciiT xdeba am sufTa 
liTonis narCenebis amoReba da gamoiyeneba rogorc jarTi kvlav gadadno
bisaTvis.

sortamenti
franguli sityvis `asortimentis‘‘ damaxijebuli forma, romelmac 

farTo gamoyeneba pova metalurgiaSi liTonproduqciis formis, zomis, 
markis da sxva monacemebis aRsaniSnavad. liTonproduqciis sxvadasxva sax
eobis milebis, furcelis, xarisxovani naglinisa da sxvaTa forma, zoma, 
marka, meqanikuri Tvisebebi da sxv. monacemebi saxelmwifo standartebSi 
ganisazRvreba da maTi dacva savaldebuloa rogorc mwarmoeblis, ise 
momxmarebelTaTvis. 

sorti foladisa, jarTisa da sxva masalisa
masalebis xarisxis done, rac saxelmwifo standartebiT ganisazR

reba.

sortuli naglini
saglini warmoebis produqciis erTerTi ZiriTadi saxeoba; sxvadasx

va kveTis glinula nakeTobebi (profilebi _ mavTuli, armatura, kuTxovani 
naglini, T-sebri, or T-sebri, P-sebri da sxva profilis naglini).

`socialisturi rusTavi~
gazeTi `socialisturi rusTavi~ daarsda q. rusTavTan erTad, 1948 

wels. misi pirveli mTavari redaqtori iyo giorgi gelaSvili. gazeTi 
sistematurad aSuqebda a/k metalurgiuli qarxnisa da sxva sawarmoebis, 
mSeneblobaamoqmedebas, maT sawarmoo maCveneblebs. redaqciaSi aRizardnen 
damsaxurebuli Jurnalistebi: rezo morCilaZe, rezo zaqaraia, oTar Rvam
beria, TinaTin siymaSvili, lia martaSvili, silovan axvlediani, iumoris
ti vano cincaZe da sxvebi. 

dRes gazeT ̀ rusTavis~ redaqcia agrZelebs ̀ socialisturi rusTavis~ 
tradiciebs da am mamuliSvilur saqmes xelmZRvanelobs gamocdili Jur
nalisti leri baraTeli. Dsaxelovan JurnalistebTan erTad gazeTi regu
larulad, Rirseulad asaxavs saqarTvelos industriis centris, didi 
erovnuli ganZis q. rusTavisa da rusTavelebis saqmianobas Cveni qveynis 
sakeTildReod. 
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speqtri
laTinuri sityva, niSnavs warmosaxvas, saxes: sxvadasxva mniSvnelobe

bis erToblioba; romelic SeiZleba miiRos raime fizikurma sididem. 
1. cneba s. ufro xSirad gamoiyeneba rxeviTi procesebisa da sidideebi

sadmi, amasTanave gulisxmoben, rom s. ubralod, martivi harmoniuli rxeveb
is erTobliobaa, romelzec SeiZleba daiSalos rTuli rxeviTi procesi; 

2. swrafad moZravi rentgenuli gamosxivebis nawilakebi, romlebic 
obieqtze dacemisas urTierTqmedeben mis atomebze da axdenen maT amo
frqvevas. gamosxivebis intensiuroba ganawilebulia yvela sixSiresa da 
talRis sigrZeze. 

speqtrografi
optikuri speqtruli xel

sawyo, romlis daniSnulebaa ga  
mo  sxivebis speqtris miReba da 
dafiqsireba fotografiuli me
To diT. s.is mTavari nawi lia 
erTi an ramdenime prizma an 
dif   raqciuli gisosi, romlebic 
gamos xivebas Slis speqtrad. s. 
gamoiyeneba nivTierebebis, maT So
ris, liTonebis speqtris sawar
moo da mecnieruli kvlevisaTvis. 
s.s iyeneben teleskopeb Tan kom
pleqsSi cis obieqtebis fizikuri Tvisebebisa da moZraobis Sesaswavladac.

speqtrometri
raime fizikuri f sididis ganawilebis funqciis gamomzomi xelsaw

yo X parametris mixedviT. funqciiT f(X) SeiZleba ganisazRvros eleqt
ronebis siCqaris mixedviT ganawileba (betaspeqtrometri), atomebis ma sebis 
mixedviT ganawileba (masspeqtrometri), gamakvantebis energiebis mixedviT 
ganawileba (gamaspeqtrometri); elementebis rentgenuli gamosxi vebis 
sixSiris ganawileba maTi atomuri nomrebis mi xedviT (ix. rentgenospeqt

ruli analizi); sinaTlis nakadis 
energiis ganawileba talRebis sig
rZis mixedviT (optikuri s.) da a. S. 
zogadad s.s uwodeben optikuri 
speqtrebis f(X) gazomvisaTvis gamo
ye ne bul speqtrul xel saw  yoebs ga
mosxivebis foto eleqt ruli mimRe
bebis sa Sua lebiT. 

speqtrografis sqema
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speqtroskopi
speqtrze dakvirvebis sa war moebeli xelsawyo. s. gamoiyeneba speqtros

kopiisaTvis.

nax.:

bunzenisa da kirxhofis pirveli 

speqtroskopi

1. SuSis Rru prizma Txevadi go

girdnaxSirbadiT;

2. prizmis sabrunebeli saxe lu ri;

3. sarke Sors ganlagebul ska

laze mobrunebis kuTxis dasakvir

veblad;

4. bunzenis sanTura.

speqtroskopia
optikuri speqtrebis Semswavleli dar

gi fizikaSi. s.is saSualebiT nivTierebaTa 
atomuri da molekuluri agebulebis garda, 
swavloben maT fizikurqimiur Tvisebebs sx
vadasxva agregatul mdgomareobaSi.

speqtrofotometri
monoqromatuli sinaTlis nakadebis intensiurobis gamzomi opti

kuri xelsawyo, romelic aRWurvilia sinaTlis wyaroTi, monoqromatoriT, 
sinaTlis mimRebi da maregistrirebeli mowyobilobiT; gamoiyeneba sxva
dasxva sxeulis gamosxivebis, STanTqmisa da arekvlis unaris Sesaswavlad 
speqtris (ultraiisfer) xilul da infrawiTel diapazonTa farglebSi.

nax.:

martivi speqtrofotometris
optikuri sqema

1. gamosxivebis wyaro; 2. sarke; 
3. Sesasvleli da gamo sasvleli 
xvrelebi; 4. mako limirebeli 
sarke; 5. prizma; 6. sabruni sar
ke; 7. kiu veta; 8. fotoelementi.

speceleqtrometalurgia
eleqtrometalurgiuli procesebis erToblioba, romelic uzrun

velyofs liTonis xarisxis gaumjobesebas. s.s miekuTvneba liTonis 
marafinirebeli procesebi, rogoricaa: vakuuminduqciuri dnoba, plazmuri 
dnoba, plazmurrkaluri dnoba, eleqtrowiduri gadadnoba da sxv. am me
TodebiT iReben gansakuTrebuli daniSnulebis Zneldnobad foladebsa da 
Senadnobebs volframis, molibdenis, niobiumis, titanis, vanadiumis, cirko
niumisa da sxv. maRalreaqciuli elementebis SemcvelobiT.

gansakuTrebuli daniSnulebis specialuri foladebisa da Senad
nobebis warmoebisaTvis gamoiyeneba eleqtrodnobis procesebi, romelTa 
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saerTo saxelia speceleqtrometalurgia. am procesebis umTavresi gansx
vavebebia _ liTonis widis qveS haerTan kontaqtis dacvis maRali xarisxi 
(eleqtrowiduri teqnologia), neitraluri airuli garemos gamoyeneba 
(plazmuri an induqciuri Rumlebi), dnoba vakuumSi (vakuumuri Rumlebi). 
speceleqtrometalurgia moicavs ara marto foladisa da Senadnobebis 
dnobas sxvadasxva sakazme masalebis liTonuri nadnobis erTdrouli day
vaniT da Semdgomi CamosxmiT, aramed foladebisa da Senadnobebis gadad
nobasac sxmulebis TandaTanobiT daduRebiT wyliT gamacivebel kristali
zatorSi.

specializacia
warmoebis racionaluri organizaciis forma, romelic uzrunvel

yofs produqciis nomenklaturis Semcirebasa da nakeTobaTa seriulobis 
gazrdas mocemul sawarmoSi. ganasxvaveben sagnobriv, teqnologiur, sade
talo da sxv. saxeobis s.s.

s. uzrunvelyofs avtomatizaciisa da meqanizaciis pirobebs, produq
ciis Sromatevadobisa da TviTRirebulebis Semcirebas.

specialuri programuli uzrunvelyofa 
konkretuli obieqtis pirobebisaTvis SemuSavebuli programuli uz

runvelyofa. 

specifikacia 
cxrilis saxiT Sedgenili dokumenti, romelic gansazRvravs nakeTo

baTa saxesa da Sedgenilobas.
s.s gansakuTrebuli mniSvneloba eniWeba sakonstruqtoro dokument

aciis Sedgenisas, rac xels uwyobs warmoe bis dagegmvis, nakeTobaTa kom
pleqtaciis, manqanaTa detalebis, kvanZebis damzadebis organizaciasa da 
droulad ganxorcielebas. magaliTad, metalurgiuli sawarmoebis nor
maluri saqmianoba warmoudgenelia foladis markebisa da nakeTobaTa s.is 
gareSe, romelic ganisazRvreba Sesabamisi saxelmwifo standartebiTa da 
teqnikuri pirobebiT.

spilenZi (Cu)
s. Cveni planetis civilizaciis gariJraJidan iyo cnobili. mas, ro

gorc farTod gavrcelebul liTons, iyenebdnen Cvens welTaRricxvamde 
5000 wlis win, e. i. egviptis adreuli civilizaciis epoqaSi.

kunZul kviprosze spilenZis madans uwodebdnen jer Oes Cyprium Sem
deg Aescypriums, xolo bolos Cuprums. aqedanaa elementis laTinuri sa
xelwodeba. s. perioduli sistemis VIII jgufis elementia, atomuri nomeria 
29, atomuri masa _ 63,546.

s. wiTeli feris Wedadi maRali siTbo da eleqtrogamtarobis mqone 
plastikuri liTonia. haerisa da wylis zemoqmedebisadmi mdgradia, magram 
masze moqmedebs atmosferuli naleqebi _ TandaTanobiT ifareba e. w. mwvane 
oqsidis fifqiT.

s.ma udidesi roli Seasrula kacobriobis ganviTarebis istoriaSi. 
misi Senadnobis saxels ukavSirdeba e. w. brinjaos xanad wodebuli pe
riodi.

birTvuli izomerebis CaTvliT s.is izotopebis ricxvia 18, izoto
puri masebis diapazoni _ 58→73.
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spilenZis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

63Cu        62,939598 69,17 stabiluria bmr

64Cu        63,929765 0 12,701 sT
niSnuli 
medicinaSi

65Cu        64,927793 30,83 stabiluria bmr

67Cu        66,927747 0 61,9 sT niSnuli

rogorc cxrilidan Cans, s.s aqvs ori stabiluri izotopi, romelTa 
masuri ricxvebia 63 da 65. garda amisa, cnobilia s.is aTi radioaqtiuri 
izotopi 58dan 69mde AiT. izotopi 64Cu [12,7 sT, β (39 %), β+ (19 %) da (42 %)] 
warmoiqmneba (n, γ) reaqciis mixedviT 3,12 barnis WriliT. 66Cu izotopi (5,5 
wT, β) aseve neitronebiT dasxivebiTYwarmoiqmneba. am izotopebs aqtivaciur 
analizSi iyeneben. izotopi 64Cu niSnuli atomebis saxiT medicinaSi gamoi
yeneba. spilenZis radioaqtiur izotopebs Soris izotop 67Cus (t1/2 = 61,9 sT, 
β) yvelaze xangrZlivi naxevrad daSlis periodi aqvs. is miiReba68Zn (p, 2p) 
reaqciis an 64Ni (α, p) mixedviT, agreTve sxva mravali reaqciis Sedegad, ma
ga liTad, Bi, Pb da U dayofisas daCqarebuli deitronebisa da protonebis 
moqmedebiT. mravali gamokvlevaa Catarebuli daCqarebuli nawilakebis moq
medebiT spilenZis gaxleCis Sesaxeb.

s. pirveli gverdiTi jgufis elementia, romelsac aqvs Semdegi eleqt
ronuli struqtura: 4s1. K-, L- da M- garsebi Sevsebulia.

spilenZis xsnadi da uxsnadi marilebi
s.is mniSvnelovani valenturi mdgomareobebia I da II _ Cu2O da CuO 

mTavari oqsidebiT. s.is yvela martivi marili uxsnadia. Cu+ioni (0,97Ǻ) ra
diusiT Zlieri aRmdgenia da swrafad gardaiqmneba Cu2+-ad atmosferuli 
Jagbadis moqmedebiTac ki. orvalentiani s.is TiTqmis yvela marili xsnadi 
da Seferilia.

Cu2+ionis radiusia 0,80Ǻ. Cu(I)da Cu (II)marilebi kompleqsebis did ra
odenobas warmoqmnis araorganul mJavebTan, amiakTan, aminebTan da piridin
Tan. RvinomJavasa da tute garemoSi spilenZRvinomJava kompleqsis (flemin
gis) xsnari warmoiqmneba, romelsac reaqtivis saxiT aldehidebsa da Saqris 
gansazRvraSi iyeneben.

Cu/Cu+ da Cu/Cu2+ eleqtrodebis standartuli potenciali, Sesabami
sad, 0,521 da 0,35 v tolia, xolo Cu/Cu2+-sa _ 0,153 v. 

s. orvalentiani SenaerTebi momwamlavia.
spilenZis lRobis temperaturaa 1356,6K (1083 °C), duRilisa _ 2840K 

(2567 °C), simkvrive _ 8960 kg/m3, xolo Tbogamtaroba _ 401 vt/m.K.
s. kuburwaxnagdacentrebul sistemaSi kristaldeba. misi atomis ra

diusia 1,28Ǻ.

spilenZis liTonuri Tvisebebi
liTonuri spilenZis fizikur Tvisebebze radioaqtiuri dasxivebis 

gavlena dabali temperaturis pirobebSi swrafi neitronebiT αnawilakebiT, 
protonebiTa an deitronebiT, detaluradaa Seswavlili. spilenZis dasx
ivebiT izrdeba misi winaRoba, sisale da Zvris kritikuli sigrZe, simkvrive 
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ki mcirdeba. temperaturis gazrda liTons `kurnavs~ da mis sawyis Tvise
bebs aRadgens.

spilenZis Senadnobebis gamoyeneba
s.s sxvadasxva meTodiT iReben madnebidan da Semdeg eleqtroqimiuri 

gziT rafinirebas ukeTeben. sufTa spilenZs eleqtrosadenebis dasamzade
blad iyeneben. is Sedis aseulobiT Senadnobis SedgenilobaSi, rogoricaa: 
TiTberi, brinjao, nikelvercxlovani, duralumini, monetebi, keramikuli 
nawarmi, sxvadasxva saxis saRebavebi, sasoflosameurneo reaqtivebi da sxv. 
s.is gareSe ver damzaddeba mravali daniSnulebis SenaerTebi da Senad
nobebi. am mxriv sakmarisia aRiniSnos kuprumsulfati _ Sabiamani, romlis 
gamoyenebis gareSec warmoudgenelia mcenareTa dacva, venaxebisa da sxva 
sasoflosameurneo kulturebis movla.

spilenZi bunebaSi. misi msoflio maragebi
s.s sicocxlis nebismieri formis ganviTarebisTvis gansakuTrebuli 

mniSvneloba aqvs.
adamianis organizmSi misi Semcvelobaa: kunTovan qsovilSi _ 1·10-3 %, 

Zvlovan qsovilSi _ 1-26·10-4 %, sisxlSi _ 1,01 mg/l. yoveldRiurad sakvebTan 
erTad adamiani iRebs 0,56,0 mgs. momwamlavi dozaa >250 mg, Semcveloba sa
Sualo wonis (70kg) adamianis organizmSi _ 72 mg, dedamiwis qerqSi _ 5·10-3 %; 
zRvis wyalSi: atlantis okeanis zedapirul fenebSi _ 8·10-9 %, Rrma fenebSi _ 
12·10-9 %, okeanis zedapirul fenebSi _ 8,0·10-9 %, siRrmul fenebSi _ 28·10-9 %. s.
is ZiriTadi madnebia xalkopiriti [CuFeS2], xalkozini [Cu2S], kupriti [Cu2O] 
da malaqiti [(Cu2(CO3)(OH)2].

spilenZis msoflio warmoebaa 7·106t/w, msoflio maragi _ 310·106t.

spilenZis dnobis istoria
s. istoriidan aRsaniSnavia ramdenime epizodi. uZvelesi monacemebi ga

moaSkarava anatoliis mTianeTSi (TurqeTi) ingliseli arqeologis melaar
tis mier wina saukunis 50ian wlebSi Catalxiukis gorebze Catarebulma 
gaTxrebma. melaartma aRmoaCina aramarto spilenZis sagnebi da samkaulebi, 
romelTa asaki daaxloebiT 57006500 welia, aseve spilenZis dnobis wi
dac, riTac damtkicda, rom am regionis metalurgebi iyenebdnen aramarto 
TviTnabad spilenZs, aramed madnebidanac adnobdnen. am aRmoCeniT metalur
giis istoria daaxloebiT sami aTaswleuliT xandazmuli gaxda. isic damt
kicda, rom s. oqrosTan, vercxlTan, rkinasTan, kalasTan, tyviasa da ver
cxliswyalTan erTad Sedis liTonebis brwyinvale SvideulSi, romelsac 
adamianebi uxsovari droidan icnobdnen. aRniSnul periodSi adamianma 
iswavla spilenZisgan samuSao iaraRis damzadeba, romelic qvisagan damza
debul iaraRTan SedarebiT simartiviT, damuSavebis ukeTesi teqnologiiT, 
SesaniSnavi plastikurobiTa da meqanikuri TvisebebiT gamoirCeoda. aman, 
Tavis mxriv, qvis xanis TandaTanobiTi Secvla ganapiroba spilenZis xa
niT. am garemoebas amtkicebs Cvenamde moRweuli aTasobiT sagani, iaraRi, 
samkauli, sayofacxovreboda sxvadasxva daniSnulebis martivi darTuli 
konfiguraciis nakeTobani.

spilenZbrinjaos Senadnobebis upiratesoba
spilenZma Tavis droze didi roli Seasrula kacobriobis materialu

ri kulturis ganviTarebaSi, magram ufro mniSvnelovani gamodga misi Se
nadnobi kalasTan _ brinjao, romelic s.is sagnebTan SedarebiT upirate
sobiT gamoirCeoda. brinjao xasiaTdeba ufro maRali simtkiciT, Camosxmis 
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ukeTesi TvisebebiT, sisaliT, drekadobiT, naklebi koroziulobiTa da sxv. 
swored am Tvisebebma spilenZis periodis brinjaos xaniT Secvla ganapi
roba.

spilenZbrinjao msoflio xelovnebaSi
drom CvenTvis Semoinaxa brinjaosgan damzadebuli xelovnebis brwyin

vale Zeglebi: `mark avreliusi~, `badros mtyorcneli~, `mZinare satira~. Zv. 
w. III saukuneSi kunZul rodosze swored spilenZisgan iqna damzadebuli 
32metriani mzis RmerTis _ heliosis RirSesaniSnavi qandakeba _ msofli
os xelovnebis erTerTi saocreba. moqandake xarosis mier Seqmnilma am 
Zegl ma, saubedurod, ver gauZlo miwisZvras da arsebobis sul raRac 50e 
wlisTavze daingra.

brinjaos daxelovnebuli Camomsxmelebi iaponelebi iyvnen. maT mier 
VIII saukuneSi Camosxmuli budas Zegli 400 tonaze mets iwonis. RirSesaniS
navia falkones mier Camosxmuli petre Iis Zegli sanktpeterburgSi, ogi
ust bartoldis Tavisuflebis qandakeba niuiorkis srutis SesasvlelSi, 
romelic 225 t. furclovan s.s Seicavs.

saCamosxmo saqmis Sedevrebad iTvleba moskovis kremlis 40toniani 
mefezarbazani da 200 tona masis mefezari. aleqsandre bagrationi, petre 
didis Zmadnafici, im mravali zarbaznis gamoyenebis erTerTi organiza
tori iyo, romelebmac SvedebTan rusebs gamarjveba moutanes.

spilenZi _ eleqtroteqnikis mTavari liToni
eleqtrogamtarobiT s. mxolod erT liTons _ vercxls Camouvardeba, 

magram vercxlis gamoyeneba am mimarTulebiT ekonomikurad gaumarTlebe
lia, amitom eleqtroteqnikasa da eleqtrogadamcem sistemebSi spilenZs 
iyeneben. amitom s.s xSirad eleqtroteqnikis mTavar liTons uwodeben.

spilenZis plastikuroba, aramagnituroba
aRsaniSnavia s.s gansakuTrebuli plastikuroba. misgan SesaZlebelia 

damzaddes papirosis qaRaldze bevrad ufro Txeli firfita.
farTod gamoiyeneba s.is kidev ufro unikaluri Tviseba _ aramagni

turoba urTules eleqtronul mowyobilobebSi, televizorebSi, avtomo
bilis ZravebSi, impulsur lazerebSi, romelTa safuZvelze Seqmnili uni
kaluri lazeruli mikroskopebi umciresi obieqtebis 15aTasjer gadidebis 
saSualebas iZleva.

spilenZbrinjaos Senadnobebi
sul ramdenime aTeuli wlis win brinjao ewodeboda mxolod kalas

Tan spilenZis Senadnobs. amJamad ki cnobilia aluminis, tyviis, siliciu
mis, manganumis, beriliumis, kadmiumis, qromisa da cirkoniumis Semcveli 
brinjao. 5 % aluminis Semcvel spilenZis monetebs mraval qveyanaSi amza
deben. 1933 wels inglisSi moWrili erTerTi monetis safasurad cnobilma 
numizmatma 2600 funti sterlingi gadaixada.

spilenZi TviTnabadi (ulamazesi madnebi)
s. mineralebi bunebaSi sakmaodaa gavrcelebuli. maT Soris ulamaze

sia malaqiti. 1835 wels uralSi napovni iqna lodi, romlis wona 250 t. 
iyo. am TviTnabadi malaqitidan damzadebuli uzarmazari Tasebi q. sankt
peterburgis ermitaJSi inaxeba. s.is madnis mdidari sabadoebia afrikaSi. 
zambiis dedaqalaq lusakas aeroportSi dadgmulia mravaltoniani s.is 
madnis lodi, rac axalgazrda afrikuli saxelmwifos Taviseburi savi
zito baraTia.
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sainteresoa, rom dedamiwaze sicocxlis uZvelesi kvali swored 
zambiaSi spilenZis madnebis karierebSi aRmoaCines. mTis qanebSi, romelTa 
asaki miliardobiT welia, Semonaxulia mikrogalereebi, romlebic gake
Tebulia mravalujrediani organizmebiT, isini mecnierTaTvis cnobili 
dedamiwis faunis yvelaze `xandazmul warmomadgenlebze~ 300 milioni 
wliT ufrosia.

spilenZis bunebrivi (biologiuri) mopoveba
spilenZis mopovebis erTerTi xerxi biologiur procesebTanaa da

kavSirebuli. jer kidev XX saukunis dasawyisSi amerikis Stat iutaSi 
daxures s.is sabadoebi, romlebic wyliT datbores. rodesac ori wlis 
Semdeg wyali amoqaCes, sabadoebSi 12 aTas tonaze meti spilenZi aRmoCnda. 
aseTive SemTxveva moxda meqsikaSic, sadac daxuruli sabadodan damatebiT 
aTi aTasobiT tona s. amoiRes.

saidan Cndeba amgvari spilenZi? mecnierebma am kiTxvaze sul male 
moZebnes pasuxi. baqteriebis mravalgvar saxeobas Soris aris iseTic, 
romelTa sayvareli sazrdo gogirdovani SenaerTebia. vinaidan s. Sekav
Sirebulia gogirdTan, es baqteriebi Jangaven wyalSi uxsnad s.is sul
fidebs da mikrobebi maT advilad xsnad SenaerTebad gardaqmnis. amasTan 
procesi swrafad mimdinareobs. spilenZis mopovebis baqteriuli procesebi 
yvelaze iafi da perspeqtiulia. uaxloes momavalSi Zvirfasi liTonebis 
warmoebaSi farTod gavrceldeba mikrobebis gamoyeneba. 

spilenZis anodisa da kaTodis miRebis meTodi
spilenZis anodi miiReba cecxluri rafinirebiT. mas Camoasxamen 

eleqtrolituri rafinirebisaTvis anodebis saxiT. cecxluri rafinireba 
Sedgeba Savi spilenZis amreklav, daxril da cilinrul mbrunav Rumel
Si CatvirTvisa da gamodnobisagan, minarevebis daJangvis, widis moxdis, 
spilenZis aRdgenisa da anodebad Camosxmisagan. rogorc wesi, karuselur 
manqanebze Camoasxamen gluv da mkvriv anodebs ~ 0,81,0 m2 farTobiT;

s. TviTnabadi
minerali, romelic minarevebis saxiT Seicavs Fe, Ag, As da sxva el

ementebs. s. T. gvxvdeba firfitebis, Rrublovani da mTliani masisa, aseve 
kristalebis, rTuli oreulebisa da dentritebis saxiT. s. T. xSirad da
farulia spilenZis mwvane, lurji fosfatisa da sxva feniT;

s. kaTodisa
Savi spilenZis eleqtrolituri rafinirebiT anodebis saxiT miRe

buli spilenZis furcvlovani saxarji, sadac kaTodad gamoiyene ba maRali 
sisufTavis spilenZis furclebi. eleqtrolizis mizania Au, ag, Se, Te, Ni da 
Cois amoReba;

s. uJangbado
s., romlisgan ganmJangvelebis (P, Li, b. Be, Ca, sufTa naxSirbadis _ C, 

naxSirwylebis, xis naxSirisa da sxv.) SetaniT an vakuumirebiT mocilebu
lia Jangbadi;

s. Savi
miiReba meoreuli nedleulis gamodnobis Sedegad, romelic Seicavs 

sxva ferad liTonebsac. 

spilenZis dnobisas gangogirdebis xerxi
Txevadi spilenZis abazanaSi xis Reroebis SetaniT gogirdovani aire

bis mocilebis meTodi. 
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spilenZis madnebi 
mineralebi, romlebic Seicavs spilenZis iseT raodenobas, romelic 

mizanSewonilia sawarmoo gadamuSavebisTvis. es mineralebia:

azuriti Cu3[CO3](OH)2;

borniti
rkinisa da spilenZis sulfidi (Cu5FeS4), romelSic s. Semcveloba 

63,3 %ia;

kovelini (CuS)
s.is sulfidi, romelsac liTonuri bzinva axasiaTebs;

malaqiti
spilenZis ZiriTadi karbonati Cu[CO3](OH)2, romelSic s.is Semcvelo

ba 57,4 %ia;

qalkozini (spilenZis kriala)
s.is sulfidi (Cu2S), gamoirCeva liTonuri bzinviT, sisale mineralo

giuri skalis mixedviT 23ia, xolo simkvrive _ 55005800 kg/ m3;
qalkopiriti (spilenZis almadani)
rkinisa da spilenZis sulfidi (CuFeS2), romelSic s.is Semcveloba 

34,57 %ia.
s.is madnebis CamoTvlili mineralebis Sesaxeb ufro dawvrilebiT _ 

ix. Sesabamisi terminTa ganmartebebi.

spilenZis SeduReba qvesadebze
SeduReba spilenZis qvesadebze gamoiyeneba siTbos didi arinebis

Tvis liTonis nawiburebis gadawvisa da saSemduReblo abazanis Txevadi 
liTonis gadinebis Tavidan acilebis mizniT.

spinodali 
xazi Senadnobebis mdgomareobis diagramaze, romelic Seesabameba 

iseT temperaturas, romlis qvemoT myari xsnari ganicdis spinodur daS
las. Tavis mxriv, spinoduri daSla myari xsnaris iseTi daSlaa, rodesac 
warmoqmnili orive xsnari izomorfulia sawyisi xsnarisadmi, magram Sedge
nilobiT gansxvavdeba rogorc sawyisi xsnaris, ise erTmaneTisagan. 

spirti
laTinuri sityva, niSnavs suls, sunTqvas. s. _ naxSirbadis gajere

bul atomTa organuli SenaerTia, Seicavs erT an ramdenime hidroqsilur 
(OH) jgufs, romelTa ricxvis mixedviT ganarCeven s.is Semdeg saxeobebs: 
erTatomians, oratomians (glikolebi), samatomians (glicerini) da mrava
latomians.

erTatomiani alifaturi s. SeiZleba iyos pirveladi, meoreuli da me
sameuli, Sesabamisad RCH2OH, RRICHOH, RRI RII CHOH Sedgenilobisa, sadac 
R, RI da RII  organuli radikalebia.

s. farTod gamoiyeneba saRebavebis, polimerebis, samkurnalo da 
sarecxi saSualebebis, feTqebadi nivTierebebisa da sxva warmoebaSi.

spodumeni 
berZnuli sityva, niSnavs nacars. s. mineralebis _ liTiumisa da alu

minis metasilikatia. s. TeTri an moyviTalo brWyviala mineralia, romelic 
liTiumis madania LiAl[Si2O6]. s. simkvrivea 31003200 kg/m3, xolo sisale mine
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ralogiuri skalis mixedviT 6,57 aRwevs. s.is gamWvirvale saxesxvaoba me4 
klasis Zvirfasi qvebia.

sruli avtomatizacia
1. avtomatizacia, romlis drosac sawarmoo procesebis marTvis yvela 

funqcia xorcieldeba adamianis uSualo Carevis gareSe. adamiani axorciel
ebs mxolod manqanisa da marTvis sistemis gawyobasa da CarTvas, Tvalyurs 
adevnebs maT muSaobas, agreTve saWiroebisamebr atarebs meqanizmebis remonts;

2. avtomatizaciis umaRlesi etapi, rodesac robotizebuli siste
mebi srulad iReben Tavis Tavze teqnologiuri danadgarebis marTvas ope
ratoris monawileobis gareSe. aseTi marTva zrdis samTo manqanis mwar
moeblurobas, xolo marTvis specialuri programebi saSualebas aZlevs 
operators, „uxelmZRvanelos“ mis muSaobas, akontrolos efeqturoba da 
Caerios marTvaSi, Tu problema warmoiqmna. 

sruli metalurgiuli ciklis qarxana
sruli metalurgiuli ciklis qarxnis teqnologia iwyeba koqsqimiuri 

warmoebis qarxniT an saamqroTi, brZmediT, foladsadnobiT da grZel deba 
sxvadasxva saglinavi saamqroTi.

koqsqimiur warmoebas sWirdeba koqsvadi naxSirebi. samTavrobo saar
qivo dokumentebidan irkveva, rom profesorma nikoloz qaSakaSvilma, jer 
kidev 1943 wels, moamzada amierkavkasiaSi sruli ciklis metalurgiuli 
qarxnis mSeneblobis Taobaze Tavdacvis komitetis gankargulebis proeqti, 
rasac Semdeg i. stalinma moawera xeli, romliTac naxSirebis saxalxo 
komisar vaxruSevs daevala tyibultyvarCelis naxSirebis koqsvadobis 
Seswavla da Saxtebis mSenebloba. am mizniT naxSirebiTa da daSqesanis 
rkinis madnebiT datvirTuli ramdenime vagoni meore msoflio omis dros 
gagzavna uralis metalurgiul qarxnebSi, koqsis Secxobisa da brZmedSi 
Tujis gamodnobis eqsperimentebis Casatareblad. eqsperimentebiT gairkva, 
rom koqsis maRali nacrianobisa da gogirdis Semcvelobis gamo teqnolo
gias koreqtireba da daxvewa sWirdeboda. n. qaSakaSvilma es sakiTxi ukrai
nis koqsvadi naxSirebis 25 %is damatebiT, dasavleT evropis qveynebSi 
moqmedi gamamdidrebeli fabrikebis mowinave teqnologiis gaTvaliswine
biT brZmedSi dolomitizebuli kirqvebis gamoyenebiT 1,21,3 fuZianobis 
gazrdiT gadawyvita. 

qarxnis mSeneblobis meore rigisaTvis tyibulsa da tyvarCelSi nax
Sirebis mopovebisaTvis daiwyo 7 Saxtis mSenebloba, naxSirebis saxalxo 
komisar vaxruSevs, miuxedavad misi winaaRmdegobisa, mouwia i. stalinis 
davalebiT gaerTianeba `saqnaxSiris~ daarseba da amoqmedeba. 

gatarebulma RonisZiebam uzrunvelyo, msoflioSi pirveli sruli 
metalurgiuli ciklis milsaglinavi qarxana amuSavebuli iyo koqsqimiuri, 
saaglomeracio, brZmedis, martenis, saglinavi, sortuli glinvis, fur
celsaglinavi da milsaglinavi saamqroebi 140 da 400 milsaglinavi dgane
biT, TboeleqtrocentraliT. q. rusTavTan erTad aSenda da ganviTarda 
tyvarCeli, tyibuli da azerbaijanis respublikaSi q. daSqesani. rusTavis 
sruli ciklis metalurgiuli qarxnis mSeneblobaSi n. qaSakaSvilma gamoi
yena is mdidari gamocdileba, rac man SeiZina cimbiris, uralis, ukrainis 
metalurgiuli qarxnebis mSeneblobisa da amoqmedebisas, agreTve SvedeTSi, 
belgiaSi, CexoslovakiaSi, germaniaSi ̀ krupi da manesmanis~ kompaniebSi sab
WoTa specialistebis jgufis xelmZRvanelobisas, maTi staJirebis dros 
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miRebuli codna. amis dasturia 1955 wels, javarharlal nerusa da indira 
gandis sabWoTa kavSirSi stumroba metalurgiuli qarxnis mSeneblobasTan 
dakavSirebiT. indoeTis maRali kvalifikaciis eqspertebma naxes cimbiris, 
uralisa da ukrainis qarxnebi, romelTa didi nawili n. qaSakaSvilis aSene
buli da amoqmedebuli iyo, magram kontraqti indoelebma rusTavis meta
lurgiul qarxnis analogis aSenebaze gaaformes, radgan im periodisTvis 
yvelaze progresuli teqnikiTa da teqnologiebiT iyo aRWurvili. am kon
traqtis Sesrulebisas sabWoTa da qarTvelma metalurgebma aaSenes in
doeTSi bxilaisa da bokaros metalurgiuli qarxnebi.

sruli meqanizacia
teqnikuri progresis erTerTi ZiriTadi mimarTuleba, meqanizaciis 

umaRlesi xarisxi, romelic iTvaliswinebs sawarmoo procesis yvela opera
ciaSi xeliT muSaobis Secvlas manqanebiTa da meqanizmebiT. sruli meqani
zaciisas xeliT sruldeba mxolod is samuSaoebi, romlebic ar moiTxovs 
did fizikur datvirTvas. 

sruli CarCo
xis masalisagan damzadebuli gvirabis samagri konstruqcia. xis srul 

samagr CarCos aqvs oTxi elementi: uReli, ori bigi da wolila.

stabilizatori
laTinuri sityva, niSnavs mdgrads, mudmivs.
s. sasargeblo wiaRiseulis gamdidrebis teqnologiaSi reagentia, 

romelic SeaqvT dispersiul sistemaSi misi mdgradobis gazrdis mizniT;
avtomatikaSi s. dasaregulirebeli sididis mocemul doneze Senar

Cunebis mowyobilobaa. ganarCeven eleqtrodenis, Zabvis, magnituri nakadis, 
temperaturis, kuTxuri siCqarisa da sxva saxeobis s.ebs.

stabilizacia
raime sididis, parametris mocemuli mniSvnelobis mdgradobis, mud

mivobis SenarCuneba. s.s farTod mimarTaven liTonebis Termuli damuSave
bis teqnologiaSi. 

s. austenitisa
gadacivebuli austenitis s.is gazrda temperaturuli an Zalismieri 

zemoqmedebis gziT, rac gamoixateba izoTermuli gardaqmnis dawyebamde 
drois gazrdaSi an martensituli gardaqmnis temperaturis SemcirebaSi;

s. austenitisa Termuli
gadacivebuli austenitis mdgradobis gazrda izoTermuli dayo

vnebebis xarjze martensituli gardaqmnis dawyebisa da damTavrebis tem
peraturul intervalSi;

s. austenitisa meqanikuri
gadacivebuli austenitis mdgradobis gazrda misi plastikuri de

formaciis xarjze martensituli gardaqmnis dawyebis temperaturasTan Se
darebiT ufro maRali temperaturis pirobebSi.

stabiluroba
raime sididis, teqnologiuri parametrebis, agregatebis muSaobis teq

nikurekonomikuri maCveneblebis mniSvnelobaTa mdgradobis SenarCuneba 
drois gansazRvrul monakveTSi. magaliTad, brZmedis svlis s., martenis 
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Rumlis kamaris mdgradobis s., sakazme masalebis xarjis s., Tburi reJimis 
s. da sxv.

stadia 
raime procesis ganviTarebis periodi, faza, safexuri. magaliTad, 

grafitizaciis s., gajerebis s., rRvevis s. da sxv.

staliniti
xaxunsa da cveTaze momuSave liTonis nakeTobis, detalis zedapirze 

(mag., saglini dganis glinebze) dasaduRebeli Senadnobi, romlis Sedge
nilobaa: 10 % C; 20 % Cz; 15 % Mu; 3 % Si; danarCeni rkinaa. misi struqtura 
Sedgeba austenitisagan, karbidebisagan da aqvs maRali sisale (HRC >65). s. 
sagrZnoblad zrdis detalis mdgradobascveTamedegobas.

stanioli _ ixileT kalafiri.

stbprocesi
Jangbadkonverteruli procesi foladis kombinirebuli gaqreviT, 

romlis drosac „milimilSi“ tipis saqSeniT centralur RarSi miewodeba 
Jangbadi da bunebrivi airi, xolo gare RreCos arxSi _ azoti, argoni an 
sxva inertuli airi.

stelaJi
nakeTobebis an masalebis erT an mravalsarTuliani konstruqciis na

keTobebis sawyobi, romelSic mowyobilia Taroebi vertikalur sadgarebze 
da gankuTvnilia aparaturis, nivTebisa da sxv. dasawyobad da gasacemad. 
SeiZleba iyos meqanizebuli (ix. Taroni).

steliti
laTinuri sityva, niSnavs varskvlavs. s. _ kobaltis Senadnobi 

qromTan, volframTan da molibdenTan. inarCunebs sisales maRali tempera
turis pirobebSi (750 °Cmde), agreTve, cveTamedegobasa da koroziamedegob
as. gamoiyeneba airturbinebis, teqnologiuri instrumentebisa da sxva de
talebis dasamzadeblad. bolo dros kobalts cvlian nikeliT. pirvelad 
aseTi Senadnobi damzadda 1907 wels germaniaSi. masSi Sedioda 1030 % Cr, 
15 % W an Mo da sxva elementebi. Ggamoiyeneba manqanaTa detalebis, Carxeb
isa da instrumentebis dasaduReblad, maTi cveTamedegobis gasazrdelad.

stendi
inglisuri termini, niSnavs sadgams. gamoiyeneba mravali daniSnule

biT:

s. sagamofeno
eqsponatebis sademonstracio dafa, firi da sxv.

s. manqanadanadgarebis sagamocdo
mwyobridan gamosuli, garemontebuli an axali, konveieridan Camo

suli manqanadanadgaris muSaobis Sesamowmebeli sadgami;

s. cicxvis dasadgmeli
martenuli an sxva tipis foladsadnobi Rumlis nadnobis saCamosxmo 

cicxvis dasayrdeni mowyobiloba saZirkvliT anda Sesabamisi tvirTamweo
bis korpusiT, romelic Tujis sxmulia.
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steradiani
berZnuli Sedgenili sityva, niSnavs moculobiT, sivrcobriv radians.
s. moculobiTi kuTxis erTeuli erTeulebis saerTaSoriso sistemaSi 

aRiniSneba „str“ simboloTi. 1 str udris sferos centrSi wveros mqone 
moculobiT kuTxes, romelic sferos zedapirze amoWris iseT farTobs, 
romelic udris sferos radiusis toli gverdis mqone kvadratis farTobs. 
sruli sfero warmoqmnis moculobiT kuTxes, romelic 4π stris tolia.

stereo
berZnuli sityva, niSnavs moculobiTs, sivrcobrivs. Sedgenili, rTu

li sityvebis nawili, romelic miuTiTebs raime cnebis moculobiTobaze, 
sivrcobriobaze. magaliTad, stereometria _ geometriis nawili, romelic 
swavlobs moculobiTi figurebis gazomvisa da gamoTvlis kanonebs.

stereokino
kinematografiis saxeoba, romlis meTodebi da teqnikuri saSuale

bebi mayurebels uqmnis gamosaxulebis moculobiTi aRqmis SesaZleblobas. 
gamoiyeneba liTonmcodneobaSi.

stereologia
mecnierebis dargi, dakavSirebuli sxvadasxva masalebis geometruli 

struqturis Seswavlisa da Sesabamisi maxasiaTeblebis gansazRvris me
Todebis SemuSavebasTan.

stereoskopi
optikuri xelsawyo, romelSic or suraTze gamosaxuli sagani Tvals 

eCveneba erTiani reliefis perspeqtiul gamosaxulebad. miiRweva imiT, rom 
erTi suraTi sagans gamosaxavs ise, rogorc mas xedavs marcxena, xolo 
meores _ rogorc marjvena Tvali.

stefanbolcmanis kanoni
avtrieli fizikosebis i. stefanisa (18321893 ww.) da l. bolcmanis 

(18441906 ww.) aRmoCenili kanonis saxelwodeba. siTburi gamosxivebis erT
erTi ZiriTadi kanoni, romlis mixedviTac, absoluturad Savi sxeulis 
energetikuli sikaSkaSe pirdapirproporciulia sxeulis Termodinamikuri 
temperaturis me4 xarisxisa.

Me = σ T4, sadac
σ = (5,67051 ±0,00019)·108 vt/m2K aris stefanbolcmanis mudmiva.

steqiometria
1. berZnuli Sedgenili sityva, niSnavs ZiriTadis, safuZvlis gazomvas.  

qimiis nawili, romelic swavlobs moreagire nivTierebebis raodenobriv 
Tanafardobas, qimiuri reaqciebis formulebisa da gantolebebis gamoy
vanas. st. safuZvlad udevs avogadrosa da geilusakis kanonebi, Sedge
nilobis mudmivobis kanoni, masebis Senaxvis kanoni, jerad SefardebaTa 
kanoni;

2. reaqciaSi monawile nivTierebebsa da reaqciis produqtebs Soris 
raodenobrivi Tanafardoba.

stibiumgogirdedi
gogirdovani stibiumi (SbS2).
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stibiumi (Sb)
s. gvxvdeba sxvadasxva alotropiuli saxecvlilebiT. misi liTonuri 

forma vercxlismagvari brWyviala, sali da myifea. mSral haerze mdgradia, 
ganzavebul mJavebTan da tuteebTan ar reagirebs.

s.is sulfidi da TviT liToni uZvelesi droidanaa cnobili. s.is 
berZnuli saxelwodebaa Antimonos, rac qarTulad araerTaderTs niSnavs. 
laTinuri saxelwodebaa Stibium. misi rigiTi nomeria 51, atomuri masa _ 
121,75, birTvuli izomerebis CaTvliT s.is izotopebis ricxvia 40. 

stibiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

121Sb        120,903821 57,3 stabiluria bmr

122Sb        121,905179 0 2,71 dRe niSnuli 

123Sb        122,904216 42,7 stabiluria bmr

124Sb        123,905038 0 60,4 dRe niSnuli

125Sb        124,905252 0 2,76 weli niSnuli

s.is ocze meti radioaqtiuri izotopia cnobili. 112dan 135mde ma
suri ricxviT mniSvnelovani izotopebia 122Sb (2,71 dRe, β, 1,40 mev),124Sb (60,4 
dRe, β, 2,32 mev da γgamosxiveba) da 125Sb (2,76 weli, β, 0,3 mev da γ). pirveli 
ori reaqtorSi s.is dasxivebiT warmoiqmneba. isini SeiZleba miRebul iqnan 
scilardCalmersis reaqciiT s.is liTonogranuli SenaerTebidan an xuT
fTorovan s.ze. 124Sbγ gamosxivebis wyarod iyeneben. 124Sbis γ gamosxivebis 
energia sakmarisia neitronebis monoenergetikuli nakadis misaRebad, ro
melic beriliumze fotobirTvuli reaqciis Sedegad warmoiqmneba. izotopi 
125Sb, romelic miiReba:   β-124Sn(n, γ) 125Sn  —  →  

125Sb
 

10wT

reaqciiT, niSnuli atomebis saxiT farTod gamoiyeneba. 125 an meti masuri 
ricxvis izotopebi 135Uis dayofis produqtia. 

s. eleqtronuli struqturaa: 4s2 4p6 4d10 5s2 5p3.
K-, L- da M- garsebi Sevsebulia.

stibiumis (3, 5valentiani) madnebi da maTi gamoyeneba
s. V jgufis susti eleqtrodadebiTi elementia, misi liTonuri Tvise

bebi ufro metadaa gamoxatuli, vidre misi homologis _ dariSxanisa. s. 
Cveulebriv 3 da 5valentiania.

SbH3 _ stibini Cveulebriv temperaturul pirobebSi airia. halogeni
debic aqroladi nivTierebebia.

s.is SenaerTebi advilad hidrolizdebian JangbadSemcveli kaTionebis 
warmoqmniT. isini farTod gamoiyeneba, warmoqmnis koordinaciuli Sen
aerTebis did raodenobas, romlebsac medicinasa da mrewvelobaSi iyene
ben. s.is xuTvalentian SenaerTebSi, upiratesad, kovalenturi kavSirebi 
vlindeba.

Sb3+-is ionuri radiusia 0,83Å, xolo Sb(v) kovalenturi radiusi _ 
1,43Å. s. warmoqmnis liTongranuli struqturis naerTTa did raodenobas, 
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romlebSic liToni sam an xuT kovalenturobas amJRavnebs. s. da misi Se
naer Tebi momwamvleli nivTierebebia.

stibiumis Tvisebebi da gamoyeneba
arsebobs liTonuri s.is sami aramdgradi forma: yviTeli, Savi da 

feTqebadi. s. romboedrul sistemaSi kristaldeba. misi simkvrivea 6691 kg/m3, 
lRobis temperaturaa 903,89 K (630 °C), xolo duRilisa 1908 K (1635 °C).

s.is Tbogamtarobaa 24,3 vt/m.K, wrfivi gafarToebis temperaturuli 
koeficienti _ 8,5·10-6 K-1.

liTonur s.s COs zemoqmedebiT aRdgeniT iReben. mas farTod iyene
ben antifriqciuli Senadnobebis teqnologiaSi, sastambo Senadnobebisa da 
sayofacxovrebo daniSnulebiT keramikul warmoebaSi, agreTve liTonebis 
dafarvaSi. xuTqloriani s. halogenSemcveli katalizatoria.

SedarebiT iSviaTi liTonia. misi Semcveloba dedamiwis qerqSi aris 
0,2·10-4 %, xolo zRvis wyalSi _ 0,3·10-7 %.

s. miekuTvneba stimulatorTa jgufs. mas biologiuri roli ar gaaCnia.
adamianis organizmSi misi Semcvelobaa: kunTovan qsovilSi 0,42-

19,1·10-6 %, Zvlovan qsovilSi _ (0,01-0,6)·10-4 %, sisxlSi _ 0,0033 mg/l. yovel
dRiurad sakvebTan erTad adamiani iRebs 0,0021,3 mg.s. stibiumis momwamv
leli dozaa 100 mg. saSualo wonis (70kg) adamianis organizmSi misi Sem
cveloba nulia an, savaraudod, Zalian dabali. s.is ZiriTadi madnebi da 
wyaroebia: stibi niti [Sb2S3], ulmaniti [NiSbS]. msoflio warmoebaa 83000 t/w; 
msoflio maragi _ 2,5·106 t.

stibniti _ ixileT antimoniti.

stigmatori
eleqtronuli mikroskopis kvanZi, romlis daniSnulebaa optikuri 

astigmatizmis Tavidan acileba.

stilbi
sikaSkaSis moZvelebuli erTeuli, Secvlilia kandeliT 1 sb = 1k/sm2 

=104k/m.

stilometri
inglisuri Sedgenili sityva, niSnavs foladis mzoms. s. _ foladebis, 

Senadnobebisa da mineralebis swrafi raodenobrivi qimiuri analizisTvis 
saWiro speqtrometria. analizis xangrZlivoba ramdenime elementis gansaz
Rvrisas Seadgens ara < 10 wuTs 5 %mde cdomilebiT.

stiloskopi
foladebisa da Senadnobebis qimiuri swrafi xarisxobrivi anali

zisaTvis saWiro speqtroskopia (ix. speqtroskopi).

stratejikiudi procesi 
saxeli ewodeba firmis saxelwodebisa da avtoris gvaris mixedviT. 

Txevadi liTonis (0,024 % C) miRebis procesi mtvrismagvari rkinis madnebis 
orstadiuri aRdgeniT, aseve kompleqsuri madnebis Ni, Co, Cz, Mn da Tiis 
seleqciuri amoRebiT. am procesis teqnologiuri sqema moicavs rkinis Jan
geulebis aRdgenas naxSirebiT 11001250 °Cze mbrunav milakovan RumelSi 
da konteineruli wesiT CatvirTviT rkalovan RumelSi, sadac kazmi dneba 
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da xdeba rkinis aRdgena misi Jangeulebidan. Txevadi liTonis dayvanas 
axdenen me2 rkalur RumelSi. es procesi SeimuSava amerikelma inJinerma 
m. iudim 1955 wels da danergilia kompaniebis `Strategic materials corp.~ (aSS) 
da „Anaconda“s (kanada) warmoebaSi. procesi Seiswavles q. niagarafolsSi 
(kanada) 50 t/dR.R. mwarmoeblurobis sami eleqtroRumlis meSveobiT. am 
procesis samrewvelo gamocda Catarda matansasSi (venesuela) da dadginda, 
rom mbrunavi Rumlis kuTri mwarmoebluroba dabalia da madnis wminda 
fraqciebi ewebeba Rumlis kedlebs.

striperi 

inglisuri sityva, niSnavs gaxdas, gaSiSvlebas. s. igivea, rac zod
saxdeli. sxmulebs, romlebic Camoisxmeba zemodan an sifonuri xerxiT, 
esa Wiroeba striperirebagaxda. am teqnologiur operaciebs asruleben 
striperis ganyofilebaSi striperis amweebi, romlebsac 175200 t. amom
gleji Zala aqvs. gaxdili zodebi miewodeba saglinav saamqros.

stronciumi (Sr)
vercxlismagvari TeTri rbili liToni, romelic aluminiT SrOs 

maRaltemperaturuli aRdgeniT miiReba. Cveulebriv pirobebSi oqsiduri 
afskiTaa dafaruli, magram haerze iwvis da wyalTan Sedis reaqciaSi. ro
gorc liTonuri elementi, a. krofordis mier 1790 welsaa identificirebu
li. saxelwodeba Stroncian q. stroncianis (Sotlandia) saxels ukavSir deba. 
s. hemfri devma 1808 wels gamoyo q. londonSi.

s. perioduli sistemis II jgufis elementia, atomuri nomeria 38, at
omuri masa _ 87,62. s.s 84 da 86dan 88mde masuri ricxvebiT 4 stabiluri 
bunebrivi izotopi aqvs. izotopi 87Sr 87Rbis daSlis Sedegad miiReba. birT
vuli izomerebis CaTvliT s.is izotopebis ricxvia 23, izotopur masaTa 
diapazoni _ 79→98.

s.is zRvruli dasaSvebi doza wyalSi Seadgens 8·10-7 mkkiuri/ml, haer
Si _ 2·1010 mkkiuri/sm3 da 1 mkkiuri adamianisTvis.

stronciumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

82Sr        81,918414 0 2,5,6 dRe niSnuli

84Sr        83,913430 0,56 stabiluria

85Sr        84,912937 0 64,8 dRe
niSnuli me
dicinaSi

86Sr        85,909267 9,86 stabiluria

87Sr        86,908884 7,00 stabiluria bmr

88Sr        87,905619 82,58 stabiluria

89Sr        88,907450 0 50,52 dRe

90Sr        89,907738 0 29 weli
niSnuli me
dicinaSi
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s. camet radioaqtiur izotops Soris (A=8097) mniSvnelovania: 85Sr 
(64,8, ew, γ), 89Sr(50,36 dRe, β) da 90Sr(28, 1 dRe, β).

stronciumis izotopebis miReba da gamoyeneba
85Sr da 89Sr izotopebi (n, γ) reaqciebis mixedviT miiReba izomerul md

gomareobaSi, rogorc 87Sr,romelic 2,8 sT naxevrad daSlis periodiT axal 
mdgomareobaSi gadadis. 87Sr izomers aqtivaciur analizSi iyeneben. 87Sr izo
tops iReben aCqarebuli protonebiT an deitronebiT rubidiumis dasxivebiT. 

235U daSlis Sedegad warmoiqmneba 88Sr, 89Sr da 90Sr izotopebi, romelTa 
gamosavali 3, 57, 4, 79 da 5, 77 %ia. Sesabamisad 89mSr (10 dRe) da xanmokle 
arsebobis izotopebi warmoiqmneba, romelTa masuri ricxvebi 91dan 97mdea. 
90Sr daSlisas warmoiqmneba 90Y (64sT, β, 22mev), romelTanac 90Sr radioaqtiur 
wonasworobaSi daaxloebiT 25 dRis Semdeg modis. umetes SemTxvevaSi 90Sr 
daSlis gamosxiveba ufro xistia. 90Srs dayofis produqtebidan gamoyofen 
PbSO4Tan an sxva matareblebTan daleqvis gziT da eqstraqciiT.

zogierT SemTxvevaSi 90Sr+90Y-s β gamosxivebis energias eleqtroenergi
aSi gardaqmnisTvis, eleqtrostatikuri muxtebis moxsnisTvis, p-n na xevrad 
gamtarebis dasxivebisTvis iyeneben, magaliTad, germaniumisa da silicium
isaTvis.

stronciumis gamoyeneba medicinaSi
s.s ofTalmologiaSi zedapiruli qsovilebis dasamuSaveblad iyene

ben. fizikurqimiaSi 89Sr da 90Sr niSnuli atomebis saxiT, mwerebis identi
ficirebisTvis entomologiur kvlevebSi, nivTierebaTa cvlis biologiis 
Seswavlisa da kapilarebis gamtarobis gansazRvrisTvis iyeneben.

stronciumis toqsikuroba
s.is radioaqtiuri izotopebi adamianis organizmisTvis saSiSia, 

radgan birTvul afeTqebaTa radioaqtiuri naleqebis ZiriTadi komponen
tebia, amitom birTvuli afeTqebebis sxva produqtebTan SedarebiT maTi 
toqsikuroba 25jer ufro Zlieria, grovdeba ZvlebSi da Znelad gamodis 
organizmidan (biologiuri gamoyofis naxevarperiodia 7 weli).

orvalentiani stronciumis Tvisebebi
s. tutemiwa liTonebis jgufis orvalentiani elementia. misi eleq

tronuli struqturaa: 4s 2 4d6 5s2.  K-, L- da M- garsebi Sevsebulia.
qimiuri Tvisebebi kalciumis msgavsia. esaa eleqtrodadebiTi aRm

dgeni liToni, romelic wyalbadTan da azotTan urTierTqmedebs. s.is 
hidrozeJangi, peroqsidi, sulfati, qromati, iodati da ferocianidi nak
lebad xsnad SenaerTebs miekuTvneba.

Sr2+ ionuri radiusia 1,15Ǻ.
s. kuburwaxnagdacentrebul sistemaSi kristaldeba, liTonis atomis 

radiusia 2,15Ǻ, lRobis temperatura _ 1042 K (770 °C), duRilisa _ 16672 K 
(1364 °C), Tbogamtaroba _ 35,3 vt/m.K, wrfivi gafarToebis temperaturuli 
koeficienti _ 23·10-6 K-1, simkvrive _ 2540 kg/m3. 

s.s biologiuri roli ar gaaCnia, SeuZlia Caanacvlos kalciumi.
adamianis organizmSi s.is Semcveloba: kunTovan qsovilSi _ 0,12-

0,35·10-4 %, Zvlovan qsovilSi _ 0,36-14·10-2 %, sisxlSi _ 0,031mg/l. yoveldRi
urad sakvebTan erTad adamiani iRebs 0,85 mg.s. Semcveloba saSualo wonis 
(70kg) adamianis organizmSi 320 mgia, zRvis wyalSi _ 7,6-7,7·10-4 %.

s. ZiriTadi wyaroebia minerali celostini [SrSO4]; stronciani [SrCO3]; 
s. msoflio warmoebaa 137000 t/w.
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struqtura

nivTierebaTa makroskopuli da mikroskopuli agebulebis maxasiaTeb
lebis krebsiTi saxelwodeba. liTonmcodneobaSi struqtura moicavsA 
liTonebisa da Senadnobebis agebulebis Taviseburebebs, romelic axasi
aTebs sxvadasxva fazas, bunebas (Sedgenilobas), morfologiasa da gan
lagebas, aseve mis raodenobriv maxasiaTeblebs. s.is cnebis zRvars war
moadgens liTonebis atomurkristaluri agebuleba. 

foladebi da Senadnobebi xasiaTdeba mravali saxis struqturiT, 
romelTagan gavrceleblia:

s. arawonasworuli
foladebisa da Senadnobebis mikrostruqtura, romelic Sedgeba erTi 

an ramdenime arawonasworuli fazisagan;

s. gaormagebuli
nawrTobi foladis feritulmartensituli mikrostruqtura; feri

tis wvrilmarcvlovani matrica, masSi Tanabrad ganawilebuli martensit
uli kristalebiT, romelTa moculobiTi wili 1030 %ia;

s. geometriuli
masalis struqturis wertilovani, xazovani, zedapiruli da moculo

biTi elementebis erToblioba, romelic sivrceSi ganlagebulia gansaz
Rvruli wesiT;

s. dendrituli
sxmuli liTonebisa da Senadnobebis makro da mikrostruqtura, ro

melTa calkeuli marcvlebi dendritebia (ix. dendriti);

s. dislokaciuri
monokristalSi an marcvlebSi dislokaciis ganawilebis xasiaTi da 

simWidrove;

s. domenuri
marcvlebis antiferomagnituri monokristalis magnituri s., xasiaT

deba zomiT, formiTa da domenebis urTierTganlagebiT;

s. vidmanSteturi
qveevteqtoiduri foladebis gansakuTrebuli s., romlisTvisac damax

asiaTebelia feritis ganlageba perlitis marcvlebis sazRvrebze mTliani 
an wyvetili badiTa da nemsisebri mdgenlebiT SeWra perlitis marcvlebSi. 
v. s. warmoiqmneba qveevteqtoiduri foladebis mowvis dros gadaxurebis an 
cxeli deformaciis Sedegad.

v. s.s pirvelad XIX saukuneSi miakvlies cnobilma avstrielma liTon
mcodne mecnierma a. vidmanStetma da ingliselma mecnierma u. tomsonma;

s. zodisa
liTonebis an Senadnobebis makrostruqtura, romelic warmoiqm

neba maTi kristalizaciis dros boyvebSi an sxva formebSi Camosxmisas; 
gamoirCeva wvrilmarcvlovani qerqiT, centralur zonaSi TanabarRerZova
ni msxvili kristalebiTa da maT Soris moTavsebuli svetismagvari, siTbos 
nakadis mimarTulebiT daxrili orientaciis mqone marcvlebiT;

s. kristaluri
ix. kristaluri gisosi;
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s. magnituri
magniturad mowesrigebul kristalebSi magnituri momentebis period

uli sivrcobrivi ganlageba da orientacia, amasTan aRniSnuli kristalebi 
warmoadgens fero, feri da antifero magnitebs;

s. modulirebuli
zogierTi Senadnobis mikrostruqtura, rome lic warmoiqmneba daber

ebis dros koherentuli gamonayofebis sivrcobrivad kanonzomieri gan
lagebiT, Cveulebriv, dedaxsnarSi gansazRvruli atomuri sibrtyeebis pa
ralelurad;

s. mozaikuri
marcvlis Siga s., romelic Sedgeba calkeuli blokebisagan. amasTan, 

aRniSnuli blokebi qmnis erTian konglomerats;

s. nemsisebri
liTonis an Senadnobis mikrostruqtura, romlis kristalebi gamoirCe

va erTi mimarTulebiT ganlagebuli nemsismagvari formiT (ix martensiti);

s. poliedruli
liTonis an Senadnobis mikrostruqtura, romlis marcvlebi xasiaT

deba mravalkuTxovani formiT;

s. sxmulisa
1. igivea, rac zodis s.; 2. liTonis an Senadnobis mikro da mak

rostruqtura, romelic yalibdeba Txevadi fazidan kristalizaciis dros;

s. firfitovani
orfaziani Senadnobebis mikrostruqtura, romelSic erTi an orive 

fazis kristalebi gamoirCeva firfitovani formiT;

s. wvrili
monokristalis an marcvlis Sinagani s., romlis aRmoCena da Seswav

la SeiZleba mxolod eleqtronuli mikroskopiT;
liTonebisa da Senadnobebis struqturas Seiswavlian sinaTlisa da 

eleqtronuli mikroskopiis daxmarebiT, rentgenstruqturuli analiziT, 
agreTve liTonnakeTobaTa nimuSebis texilebisa da makroxexebis vizua
luri kvleviT. imave miznisaTvis xSir SemTxvevaSi iyeneben gamadidebel 
minas.

struqturis araerTgvarovneba (heterogenuli struqtura)
1. sxvadasxva fizikuri, qimiuri, meqanikuri da sxva Tvisebebis mqone 

fazebisagan Sedgenili liTonis struqtura;
2. sistemis fizikurqimiuri araerTgvarovneba (fizikuri Tvisebebis an 

qimiuri Sedgenilobis gansxvavdeba sxvadasxva nawilSi, sxvadasxva fazaSi).

struqturis heterogenuloba
liTonebisa da Senadnobebis struqturaTa araerTgvarovneba.

struqturuli Semdgeni
Senadnobis mikrostruqturis elementi, romelsac erTgvarovani (erTi 

saxis) Sedgeniloba da Tvisebebi axasiaTebs.

sublimacia
gaxurebis Sedegad nivTierebis gadasvla myaridan airovan mdgomareoba

Si. igivea, rac gamoxda.
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submarcvali

marcvlis nawili, romelic SemosazRvrulia brtyeli subsazRvre
biT. s. ganlagebuli erT marcvalSi da mcired gansxvavebuli kristaluri 
orientaciiT warmoqmnis substruqturas. aseT Sinagan agebulebas uwode
ben agreTve blokebian struqturas. s. warmoiqmneba poligonizaciis dros 
deformirebul mono da polikristalebSi dislokaciebis ganawilebis Se
degad mcirekuTxiani sazRvrebis formirebiT, romelic Sedgeba brtyeli 
badeebisagan napira da xraxnuli dislokaciebiT. deformirebuli ujredo
vani struqturis liTonis gaxurebisas ujredebi gardaiqmneba submarcv
lebad dislokaciuri Tavmoyris btyel subsazRvrebSi gardaqmnis Sedegad. 
dislokaciebis gadanawileba Sedegia ara marto konservaciuli srialisa, 
aramed napira dislokaciebis gadacilebisa da xraxnuli dislokaciebis 
ganivi srialisa. 

subsazRvari

submarcvlebSorisi sazRvari, mcired gansxvavebuli orientaciiT; 
aseT sazRvrebs uwodeben mcire kuTxovans (ganorientebis kuTxe <10 °ia); 
submarcvlebi warmoiqmneba dislokaciebis brtyeli dagrovebidan.

substruqtura

monokristalis an marcvlis Sinagani s., romelic mJRavndeba gamaSuqe
beli eleqtronuli mikroskopis daxmarebiT. xasiaTdeba blokebisa da 
oreulebis zomebiTa da formiT, dislokaciaTa ganlagebiTa da simWidro
viT, agreTve kristaluri agebulebis sxva defeqtiT.

sulfatebi

gogirdmJavas _ H2SO4-is bunebrivi marilebi ~150 saxis mineralis 
klasia. bunebrivi sulfatebi SeiZleba iyos ubralo uwylo marilebi an 
umetesad ubralo an ormagi marilebi, kristalizebuli wyliT an damate
biTi anionebiT ([OH]-, Cl-, [CO3] da sxv.). s. farTod gamoiyeneba nedleulad 
mravali liTonis (Ba, Sr, Pb, Al) amosaRebad, qimiur mrewelobasa da sxva 
dargebSi.

marilebi, garda bariumis, kalciumisa da tyviisa, kargad ixsneba 
wyalSi. tute liTonebis s. ZneldnobadobiT xasiaTdeba da warmoqmnis Sa
bebs. zogierTi s. ajaspis saxeliTaa cnobili. magaliTad, spilenZis, rki
nis, TuTiisa da nikelis s.s ajaspebs uwodeben. 

teqnikuri gamoyeneba aqvs iseT s.s, rogoricaa: amoniumis s. (NH4)2SO4 
gamoiyeneba sasuqad; natriumis s. _ Na2SO4 minis warmoebaSi; kalciumis s. _ 
CaSO4 sasuqi da SemakavSirebeli nivTierebaa; aluminis s. _ Aℓ2(SO4)3 wylis 
gasawmendad; rkinis, manganumis, kobaltis, qromis, TuTiisa da spilenZis 
s. _ saRebavebis warmoebaSi; nike lisa da spilenZis s. galvanur teqnikaSi 
gamoiyeneba. 

s. miiReba gogirdmJavas moqmedebiT liTonebze, maT Jangeulebsa da 
karbonatebze, sulfidebis daJangviT. natriumis s. sawar moo pirobebSi su
fris marilisa (NaCℓ) da gogirdmJavas urTierTqmedebiT miiReba. 

sulfidebi

liTonebis qimiuri SenaerTebi gogirdTan. s.is umravlesoba minera
lia. mag., aseTia piriti, molibdeniti da sfaleriti. bunebrivi s. liTonebis 
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misaRebi nedleulia. mas iyeneben agreTve gogirdmJavas misaRebad. tutemi
wovani elementebis Zns da CdS s. agreTve luminoforebis safuZvelia. 
mravali liTonis s.s iyeneben naxevargamtarebad. s. foladebisa da sxva Se
nadnobebis nakeTobebSi araliTonuri CanarTebis erTerTi ZiriTadi saxea.

sulfidebi araliTonebTan
SenaerTebi liTonebTan da gansakuTrebiT araliTonebTan; SedarebiT 

ufro meti dadebiTi eleqtrokavSirebis gamo SenadnobebSi erTerTi yve
laze gavrcelebuli araliTonuri CanarTia.

sulfidebi eleqtrodadebiT elementebTan
gogirdis naerTi ufro metad eleqtrodadebiT elementebTan; SeiZ

leba ganxiluli iyos, rogorc H2S marilebi. ganasxvaveben Sualedur da 
mJava marilebs. pirvelis magaliTia M2S, romelsac iyeneben fotosaqmeSi 
da TeTreulis gasaTeTreblad. mJava marilebis magaliTia MHS, iyeneben 
celulozis miRebis teqnologiaSi.

sulfidizacia
liTonTa oqsidebis gardaqmna sulfidebad gogirdSemcveli airebis 

zemoqmedebiT.

sulfidireba 
1. liTonuri nakeTobebis zedapirze sulfiduri afskis, ZiriTadad F2S2-

is miRebis procesi; izrdeba xaxunis zedapirebis cveTamedegoba zedapiris 
saRebavebiT an sazeTi masalebiT dasvelebis unaris gaumjobesebis Sedegad;

2. nikelis oqsidebis gardaqmna sulfidebad, daJanguli nikelis mad
nebis Stainad gamodnobis procesSi.

sulfizatorebi
1. flotaciis agregatebi, romlebic xels uwyoben mineralebis 

sulfidizaciis process;
2. kazmSi Sesatani danamati, romelsac rkina da nikeli gadahyavs 

sulfidebSi. s.s iyeneben nikelis gamodnobisas.

sulfoazotireba 
qimiurTermuli damuSavebis saxesxvaoba, liTonebis zedapiris azo

tiT, naxSirbadiTa da gogirdiT erTdrouli gajereba cveTamedegobis gaz
rdis mizniT.

superduralumini 
gansakuTrebuli Tvisebebis mqone spilenZis, magniumisa da manganumis 

Semcveli Senadnobi aluminis fuZeze (ix. duralumini).

superinvari 
Senadnobi Feis fuZeze kobaltis 6 %mde da nikelis 32 %mde Semc

velobiT: xasiaTdeba gansakuTrebiT dabali Tburi gafarToebis koefi
cientiT.

superkoncentrati
koncentrati sasargeblo komponentis iseTi SemcvelobiT, romelic 

mniSvnelovnad metia saxelmwifo standartiT gaTvaliswinebul da kondici
ur koncentratSi mis Semcvelobaze.
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supermaloi
permaloi, romlis magnituri Tvisebebis asamaRleblad iyeneben vaku

uminduqciur, plazmur, eleqtrowidur da vakuumrkalur gadadnobebs (ix. 
permaloi). s.is maRalnikeliani modifikacia, Seicavs: 80 % Ni, 5 % Mo, dan
arCenia Fe, iyeneben Cveulebivi permalois analogiurad. xasiaTdeba umaR
lesi sawyisi magnituri SeRwevadobiT _ 2,5·105.

supermendiuri 
magnituri rbili Senadnobi, Seicavs 49 % Fe, 2 % V, danarCeni _ kobal tia.

superparamagnetizmi 
paramagnetizmi Zalian mcire zomis (110 nm) erTdomeniani fero an 

feromagnituri nawilakebis sistemis sal aramagnitur matricaSi, romel
ic gamoirCeva damagnitebis qaosuri fluqtuaciiT. s.is eqsperimentuli 
SeswavliT SeiZleba ganisazRvros nawilakebis zoma, forma, raodenoba, 
Sedgeniloba da maTi gamoyofis kinetika.

superrokveli 
sisalis gamzomi xelsawyo, gamoirCeva gamoyenebuli datvirTvebis 

mcire sididiT (150, 300, 450 n).

superSenadnobebi 
mxurvalmedegi Senadnobebi Ni, Co da Fe-is fuZeze, romelTa daniS

nulebaa eqstremalur temperaturulZalovan reJimSi agresiuli garemos 
erTdouli zemoqmedebis pirobebSi muSaoba. s. ZiriTadad gamoiyeneba air
turbinul ZravaTa niCbebis dasamzadeblad, aseve iyeneben sawarmoo air
turbinebSi, atomur reaqtorebSi, wyalbadqveSa navebSi da sxv.

surinji 
ganasxvaveben ori saxeobis surinjs _ rkinisas da tyviisas.

s. rkinisa
bunebrivi mineraluri pigmenti, yviTeli, wiTeli an alublisferi. s.

is ZiriTadi Semadgenelia rkinis zeJangi Fe2O3. s. r. gamoiyeneba sinaTle, 
tute da mJavamedeg laqsaRebavebian dafarvebSi;

s. tyviisa
tyviis oqsidi (PbO4), bunebrivi mineraluri pigmenti Ria vardisferi 

an wiTeli ferisa. s. t. gamoiyeneba antikoroziul laqsaRebavian dafarveb
Si. ganekuTvneba momwamlav nivTierebebs.

suspenzia
gvianlaTinuri warmoSobis sityva, niSnavs dakiduls. dispersiuli 

sistema, romelic Sedgeba siTxeSi Setivtivebuli Zlier mcire zomis myari 
nawilakebisagan. s.is magaliTia: mRvrie Tixiani wyali. s. wamyvan rols 
asrulebs qaRaldis, rezinis, laqsaRebavebisa da sxv. warmoebaSi. s.is 
magaliTia pulpa.

qarTuli Sesatyvisi terminia tivtivari.

sfaleriti 
berZnuli sityva, niSnavs matyuaras. s. sulfidebis klasis mineralia, 

TuTiis sulfidi ZnS (67,1 % Zn da 32,9 % S), e. w. TuTiis kriala. s. Seicavs 
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izomorful minarevebs: rkinas (25 %mde), indiums (0,01 %mde), kadmiumsa da 
germaniums (2,4 %mde). ZiriTadad yavisferi an Savia, magram zogjer gvx
vdeba yviTeli, wiTeli an mwvane ferisac.

s. sisale mineralogiuri skalis mixedviT 3,54ia, xolo simkvrive _ 
34004100 kg/ m3.

s. TuTiis ZiriTadi madania, agreTve misgan moipoveben kadmiums, indi
ums, galiumsa da germaniums.

sfeni
CaO·TiO2·SiO2 Sedgenilobis minerali, romelic titanis ZiriTadi mada

nia. s.s iyeneben agreTve, TeTr saRebavad titanTan rkinis Senadnobebis 
misaRebad.

sfero
berZnuli sityva, niSnavs burTs, burTulas. burTulas zedapiri e. w. 

Caketili zedapiri, romlis yvela wertili erTnairi manZiliTaa daSorebu
li erTi wertilidan _ sferos centridan. manZilis im monakveTs, romelic 
centrs aerTebs misi zedapiris romelime wertilTan, uwodeben sferos 
radiuss. s. zedapiris farTobi ganisazRvreba gamosaxulebiT:

F = 4πR2, sadac R aris s. radiusi.
sivrcis nawili, romelic SemosazRvrulia sferoTi da Seicavs mis 

centrs, aris burTula, romlis moculoba ganisazRvreba formuliT:
V = 4/3 πR3 

sferoidizacia 
foladebis, Tujebisa da sxv. Senadnobebis firfitovani an nemsisebri 

struqturuli Semdgenebis sferulad gardaqmnis procesi kristalis napiri
dan centrisken atomebis difuziis xarjze; amasTan s.is procesi viTardeba 
maRali temperaturis pirobebSi izoTermuli dayovnebis dros. magaliTad, 
Tujis firfitovani grafituli CanarTebis s. xorcieldeba Txevad liTonSi 
specialuri danamatebis, modifikatorebis SetaniT (ix. magniumi).

sferosideriti
sideritis erTerTi saxe (mineral Spaturi rkinaqvisa), romelic 

Sedgeba TixaSi gabneuli burTulisebri konkreciebisagan (ix. sideriti).

sqeldenadoba
liTonisa da widis Txevaddenadobis sapirispiro Tviseba.

sqeldnobadoba 
maRali siblantis widis warmoqmna abazanis gadnobisas. am movlenis 

ZiriTadi mizezia zedmeti raodenobis kirqvis, kiris flusebis Setana kazmSi.

sqelfisi
myari an blanti nivTiereba _ kupris an fisis gamoxdis Sedegad miRe

buli narCeni. kupri da fisi, Tavis mxriv, miiReba myari saTbobis an nav
Tobis Termuli gadamuSavebisas. iyeneben zogierTi cecxlgamZle masalis, 
eleqtrodebis, saTbobis, briketebisa da sxv. teqnologiebSi.

sqema
berZnuli sityva, niSnavs xids, formas, naxazs, s. Senobis, danadgaris, 

xelsawyosi, mowyobilobis kvanZsa da sxv. muSaobis an moqmedebis principi
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sa da procesebis Tanamimdevrobis amxsneli sakonstruqcio dokumentaciis 
nawili naxazis saxiT. sqemas amzadeben pirobiTi niSnebis grafikuli ga
mosaxulebiT masStabis dacvis gareSe. ganasxvaveben eleqtro, hidravli
kur, pnevmat(ik)ur, kinematikur da sxv. saxis sqemebs.

daniSnulebis mixedviT gamoyofen principul, funqciur, struqtu
rul, zogad da sxva saxis s.s, mag., deformaciis meqanikuri s. axasiaTebs 
ZabvaTa da deformaciaTa ganawilebas liTonebis wneviT damuSavebis dros. 
cecxlgamZle masalebis damzadebis teqnologiuri s. Seicavs maTi nedleu
lis momzadebis, damsxvrevis, dafqvis, gamoSrobis, gamowvis, sortirebis 
safexurebis daxasiaTebasa da Tanamimdevrobis aRweras grafikuli ga
mosaxulebiT.

scintilatori
luminofori, romelSic maionizebeli gamosxivebis moqmedebis Sede

gad warmoiqmneba sinaTlis feTqva. gamoiyeneba scintilatorul mricxvel
ebSi; sakuTari gamosxivebisaTvis unda iyos gamWvirvale.

sworeba
liTonebis wneviT damuSavebis teqnologiuri procesi _ formis 

Camoyalibebis operacia, romlis daniSnulebaa liTonnakeTobaTa formis 
defeqtebis Semcireba an Tavidan acileba. am operacias axorcieleben te
qnologiur xazSi CarTuli manqanebis daxmarebiT. magaliTad, milis sim
rudis Tavidan acileba xdeba masworebel manqanaze, unakero, cxlad gli
nuli milebis sworeba jaWvian konveierul macivarze bunebrivi gorviT. 
Tanamedrove milsaglinav dganebze, cxlad glinvis Semdeg konveierul ma
civarze individualuri, maRali siCqaris manqanebiT idealurad swordeba. 

sworxazovnebis avtomaturi dacva 
wmendiTi kompleqsis an agregatis sworxazovnad gadaadgilebis av

tomaturad SenarCuneba adamianis monawileobis gareSe. kompleqsis sworxa
zovani moZraoba SeiZleba davicvaT Semdegi xerxebiT:

1. kompleqsis an agregatis sworxazovani gadaadgilebiT uwyvetad an 
periodulad momuSave avtomaturi saSualebebiT;

2. kompleqsis an agregatis gadaadgilebis mimarTulebis dasaSvebze 
metad gamrudebis SemTxvevaSi epizoduri avtomaturi gasworeba;

3. gadaadgilebis sworxazovnebis SenarCuneba erTdroulad mima
rTulebis avtomaturi dacviTa da avtomaturi gasworebiT.

swrafva
1. nivTierebis mdgomareobis ganmsazRvreli funqcia, romelic axasia

Tebs mis Tvisebas, Sevides reaqciaSi raime sxva elementTan an nivTiere basTan;
2. igivea, rac qimiuri Tvisoba (ix. q. Tvisoba).

swrafmWreli foladi
mWreli iaraRis dasamzadeblad gankuTvnili foladi, romelic gamoir

Ceva gazrdili TbomedegobiT da, rogorc wesi, gamoiyeneba swrafi WrisaTvis.

sWvali
xis detalebis samagri xraxni. Rero xraxni dakuTxviTa da asaRebi 

konusiT xeSi ukeTesad CaxraxnisaTvis. msWvalis TavSi keTdeba CanaWeri 
(Rarobi) saxraxnisisaTvis.
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sxeuli 
es termini farTod gamoiyeneba sabunebismetyvelo mecnierebis dargeb

Si sxvadasxva cnebis gamosaxatavad, romelTagan metalurgiul da samTo 
mecnierebasa da praqtikaSi gavrcelebulia:

s. absoluturad Savi
s., romelic mTlianad STanTqavs masze dacemul eleqtromagnitur 

gamosxivebas;

s. Termiulad masiuri
s., romlis gaxurebisa da gacivebis procesSi warmoiqmneba tempera

turebis arsebiTi sxvaoba WrilSi (bios ricxvi Bi >0,5);
s. Termiulad Txeli
s., romlis gaxurebisa da gacivebis procesSi temperaturaTa sxvaoba 

WrilSi mcirea da SeiZleba misi ukugulebelyofa (Bi < 0,25);
s. ruxi
s., romlis STanTqmisunarianoba erTze naklebia da damoki debuli ar 

aris gamosxivebis talRis sigrZesa da temperaturaze.

sxvadasxva Senadnobebis pirometalurgia 
liTonebisa da Senadnobebis miReba da inertuli airebiT, reagente

biT damuSaveba, rafinirebis procesebis erToblioba maRali temperaturis 
pirobebSi. p. _ metalurgiuli warmoebis yvelaze Zveli da ZiriTadi me
Todebis erToblioba. p.is magaliTebia brZmedis, martenis, konverteruli, 
eleqtrofoladsadnobi da sxva procesebi. foladis, Tujis, tyviis war
moebis TiTqmis 100 %, spilenZis 95 %, TuTiis 60 %ze meti Pp.is gziT miiRe
ba. p.sTan erTad bolo dros farTodaa gavrcelebuli hidrometalurgiis 
meTodebi, romelTa gamoyenebiT liTonebis miReba maRali ekonomikurobiTa 
da ekologiuri upiratesobebiT gamoirCeva.

sxvaoba
doneTa, wonis, temperaturis, wnevisa da sxv. sidideTa mniSvnelobebs 

Soris arsebuli gansxvaveba, romelic SeiZleba gaizomos, rogorc xel
sawyos, ise vizualuri meTodiT. kedelTsxvaoba _ furcelglinvis defeq
ti, milis kedlebis sisqis gansxvaveba mis ganiv da sigrZiv WrilebSi.

sxmaukmari
arakondiciuri zomis (sigrZis, simaRlis) zodi (sxmuli), romelic 

gadaecema kvlav gamosadnobad, rogorc wundebuli liToni.

sxmuli
saCamosxmo formebSi, yalibebsa an boyvebSi gamdnari liTonis Ca

mosxmis Sedegad miRebuli zodi an liTonnakeToba detalis namzadis sa
xiT. Camosxmis meTodebis, detalebis daniSnulebisa da masalebis mixedviT 
ganasxvaveben mravali saxis sxmuls, romelTagan ZiriTadia: sifonuri Ca
mosxmuli, zemodan Camosxmuli, uwyveti Camosxmis sxmulebi, naxevrad uwy
veti Camosxmis s., Savi liTonebis s., feradi s. da sxv.

sxureba
raime siTxis (zeTis, wylis, mazuTis) gafrqveva sivrceSi an zedapirze 

wvrili, dispersiuli nawilakebis saxiT. magaliTad, foladis dnobisas 
mazuTis gafrqveva saqSeniT CiraRdnis sikaSkaSis gazrdis mizniT.
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t

tabeli glinvisa 
laTinurpolonuri warmoSobis sityva, niSnavs milebis an sxva saxis 

naglinis cxlad glinvis teqnologiuri procesis sqemas, romelic asaxavs 
agregatis dganebs Soris deformaciebis ganawilebas, nakeTobisa da ins
trumentis zomebიs damuSavebis yvela safexurze da maTi awyobis parame
trebs.

tabulatori
gamomTvleli manqana _ avtomaturad amuSavebs ricxobriv da asoiT 

informacias, Sedegs beWdavs qaRaldis lentze an specialur blankebze 
tabulogramis saxiT.

tabulograma
saangariSo dokumenti teqstis, cxrilebisa an grafikis saxiT, ro

melic Sesrulebulia egm sabeWd mowyobilobaze an tabulatorze. t. ibeW
deba qaRaldze tipografiulad nawarmze dasakravad. 

taliumi (Tl) _ igivea, rac Taliumi.
t. miekuTvneba perioduli sistemis III mTavar jgufs. t. rbili vercx

lismagvari ruxi liTonia. tenian haerze swrafad ifareba Jangeulis af
skiT, wylis orTqlTan warmoqmnis TlOHs, mJavebTan (HNO3) reaqciaSi Sedis 
myisierad. 

t. 1861 wels u. krukma (londoni) aRmoaCina, xolo k. a. lempma (parizi) 
1862 wels gamoyo. saxelwodeba ukavSirdeba berZnul sityvas `τ ηαλλοσ~, qar
Tulad `mwvane tots~. t. atomuri nomeria 81, atomuri masa _ 204,3833.

birTvuli izomerebis CaTvliT t. izotopebis ricxvia 41, izotopur 
masaTa diapazoni _ 184→210.

taliumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

203Tl 202,972320 29,52 stabiluria bmr

204Tl 0 3,78 weli niSnuli

207Tl 204,974401 70,48 stabiluria bmr

208Tl 207,981988 kvali 3,052 wT

t.is Cvidmeti radioaqtiuri izotopis masuri ricxvebi 191dan 210
mdea. t. yvelaze mniSvnelovani izotopia _ 204Tl, romelsac niSnuli atom
ebis saxiT iyeneben (t1/2=3,78w, β, 98 %) _ miiReba (n, γ) reaqciiT, amave dros 
warmoiqmneba 206Tl (t1/2=4,19wT, β), romelsac aqtivaciur analizSi iyeneben. 
amJamad izotopi 104Tl miiReba didi raodenobiT, iyeneben mrewvelobaSi, ro
gorc βgamosxivebis wyaros. magaliTad, sisqis gasazomad, eleqtrostati
kuri muxtebis mosaxsnelad da sxv.

aqvs Semdegi eleqtronuli struqtura: 5s2 5p6 5d10 6s2 6p1. K-, L-, M, N 
garsebi Sevsebulia. qimiur SenaerTebSi t. erT an samvalentiania. erTval
entiani t. tuteliTonebisa da vercxlis msgavsia.
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taliumis marilebis izoformebi
Tl(I)is SenaerTebi yvelaze mdgradia. marilebis izomorfizmisa 

da ZlierfuZovani TlOHis hidrozeJangis gamo Tl(I) emsgavseba Rb da Cs. 
Tl(I)is halogenidebis, qromatebisa da sulfidebis SenaerTebi vercxlis 
Sesabami si marilebis msgavsia. Tl+ ionebi (1,48Å radiusiT) Zlier aRmd
genebia. samvalentiani t. TvisebebiT Zalian axlosaa Tavis homologebTan 
_ galiumTan da aluminTan. Tl(OH)3 _ Zlier sustad ixsneba. samvalentiani 
Tlis marilebi aramdgradebia, eqvemdebarebian hidrolizs da advilad 
warmoqmnis kompleqsebs. Tl3+ ionis radiusia 0,98Ǻ. Tl/Tl3+ eleqtrodis stan
dartuli potenciali aris 0,336 v da Tl+/Tl3+ _ 1,25 v. mJava xsnarebSi Tl3+ 
ionebi γ gamomsxiveblisgan Tl+mde aRdgeba. t.sa da mis SenaerTebs iyene
ben specialuri minis warmoebaSi. t. SenaerTebi, gansakuTrebiT erTval
entiani, _ toqsikuria. 

t. aqvs ori alotropuli modifikacia: α da β, Sesabamisad heqsagonuri 
da kuburi waxnagdacentrebuli gisosi, gardaqmnis temperaturiT _ 230 °C.

t. dnobis temperaturaa 576,7 K (304 °C), xolo duRilisa _ 1730 K (1457 °C), 
simkvrive _ 11850kg/m3, Tbogamtaroba 46,1 vt/m.K, wrfivi gafarToebis tempe
raturuli koeficienti _ 28·10-6 K-1. 

t. adamianis organizmSi misi Semcvelobaa: kunTovan qsovilSi _ 7·106 %, 
Zvlovan qsovilSi _ 2·107 %, sisxlSi _ 0,00048 mg/l. yoveldRiurad sakveb
Tan erTad adamiani iRebs _ 0,0015 mg., sasikvdilo dozaa _ 600 mg. dedamiwis 
qerqSi t.is Semcvelobaa _ 0,6·10-4 %, zRvis wyalSi _ 1,4·10-9  %.

t. gvxvdeba CanarTebis saxiT potaSSi, mindvris SpatSi, polucitSi. 
is TuTiisa da tyviis nadnobebis gverdiTi produqtia da gansazRvruli 
raodenobiTaa TuTiis zogierT krialebSi. msoflioSi warmoeba weliwadSi 
30 tonas Seadgens.

talRa afeTqebisa 
afeTqebis mTavari damaxasiaTebeli Tviseba _ afeTqebis adgilze 

wne vis mkveTri gazrda, ris gamoc SekumSuli gaxurebuli airebi Zalian 
swrafad farTovdeba da warmoqmnis dartymiT talRas, rac garemos ngrevis 
mizezia. 

talRovneba
liTonuri nakeTobaTa defeqti, ZiriTadad furclovani liTonis 

glin vis Semdeg. liTondamuSavebaSi talRovneba niSnavs detalebis geome
triuli parametrebidan gadaxras.

talRovneba naglinisa
furcvlovani naglinis defeqti _ amoburculi da CaRrmavebuli nawi

lebis urTierTmonacvleoba furclis zedapirze, rac ganpirobebulia ara
Tanabari deformaciiT. ganasxvaveben gverdiT, adgilobriv da saerTo t.s.:

t. adgilobrivi
warmoiqmneba furclis sigrZisa da siganis nawilze araTanabari de

formaciis Sedegad;

t. gverdiTi
erTi an orive gverdis gaswvriv warmoqmnili t., rac gamowveulia 

imiT, rom gverdebis gaswvriv xdeba furclis SedarebiT Zlieri gamoWimva, 
mis Sua zonasTan SedarebiT;
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t. saerTo
warmoiqmneba furclis mTel sibrtyeze glinvis perpendikularulad, 

t. z. namzadis sigrZis gaswvriv araTanabari deformaciis Sedegad.

tamponaJi
gvirabis samagris ukan arsebuli sicarieleebisa da garemomcvel qa

nebSi forebis amovseba iseTi xelovnuri masaliT, romelsac aqvs unari, 
gauwios winaaRmdegoba gvirabSi wylis modenas.

tamponireba
gvirabSi wylis nakadis modinebis aRsakveTad cementis, Tixis an bi

tumis meSveobiT qanebSi arsebuli sicarielebis an bzarebis Sevseba, aseve 
wyalSemcveli da gazSemcveli qanebidan navTobis WaburRilebis izolacia.

tandiS kaver procesi (anu TandiS qaver procesi)

[Tundish cover process] maRali sim tkicis Tujis 
masferoidizebeli damuSavebis xerxi, romlis 
gan sa xorcieleblad gamoiyeneba cecx lgamZle ma
saliT amogebuli Casas xmelgamosaSvebxvreliani 
fialaTav saxuriT Tavdaxuruli cicxvi. da samu
Savebel Txevad Tujs Caasxamen fialaTavsa
xur Si, xolo misi gav liT cicxvSi, romlis 
sareaqcio sakanSi ligatura aris moTavsebu li. 
am xerxis upiratesobaa magniu mis maRali aT
viseba, piroefeqtis Sesusteba da kvamlwarmo
qmnis mkveT ri Semcireba, Txevadi Tujis tempe
raturis Semcirebuli danakargebi.

tantali (Ta)
t. brWyviala, vercxlismagvari Zneldnobadi rbili liToni. sufTa 

mdgomareobaSi, oqsiduri afskiT dafarvis Sedegad, avlens koroziisadmi 
maRal mdgradobas, urTierTqmedebs HFsa da tuteTa nadnobebTan. t. 1802 
wels Svedma mecnierma a. ekbergma aRmoCina da mas berZnuli miTologiis 
gmiris tantalusis saxeli uwoda, im siZneleTa gamo, rac niobiumisgan 
mis gamoyofasTanaa dakavSirebuli. t. rigiTi nomeria 73, atomuri masa _ 
180,9479. 

birTvuli izomerebis CaTvliT t.is izotopebis ricxvia 28.

tantalis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

180Ta 179,947462 0,012

181Ta 180,947992 99,988 stabiluria bmr

182Ta 181,950149 0 114,5 dRe niSnuli

cicxvi TandiSqaver procesisaTvis

1. CasasxmelgamosaSvebxvreliani fialaTav saxuri; 2. cicxvi; 3. ligatura; 
4. cicxvis tixari _ sareaqcio saknis kedeli.
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cnobilia t.is cameti radioaqtiuri izotopi A=172÷186 masuri ricx
viT da ramdenime izomeri. 182Ta (t1/2 114,5 dRe, β, γ) erTaderTi izotopia, ro
melic gamoiyeneba niSnuli atomebis saxiT, miiReba (n, γ) reaqciiT. 

t.is qimiuri Tvisebebi Zalian hgavs niobiumisas, rac misi eleqtro
nuli TvisebebiTaa ganpirobebuli: 5s2 5p6 5d3 6s2.

K-, L-, M- da N- garsebi Sevsebulia.

tantalis Senadnobebis miReba
t. ZiriTadad xuTvalentiania, magram aRdgeniT SeiZleba miRebul 

iqnes Ta(IV) da Ta(III) SenaerTebi, romlTa wyalxsnarebi aramdgradia. cnobi
lia Ta2O da TaO Jangeulebi. Ta2O5 Jangeuli, romelsac amfoteruli Tvise
bebi aqvs da warmoqmnis tantalebs. t.is hidrozeJangi Ta(V) xsnadia HF-Si, 
koncentrirebul HCl-Si, mJaunmJavaSi, Rvino da limonmJavebSi kompleqsebis 
warmoqmniT. Ta(V) SenaerTebi ZiriTadad maTi hidrolizisadmi midrekile
biT gamoirCeva. 

TaF5, uerTdeba ra HFs, warmoqmnis fTortantalur mJavas, romlis 
mravalricxovani SenaerTebi farTodaa cnobili.

tantalisa da misi SenaerTebis Tvisebebi da gamoyeneba
tantalisgan damzadebuli anodi ifareba zeJangis damcveli afskiT, 

rac am liTonisgan eleqtrolizuri kondensatorebis damzadebis saSuale
bas iZleva. 

t. kristaldeba kuburmoculobadacentrebul sistemaSi. misi dnobis 
temperatura maRalia _ 3269 K (2996 °C), xolo duRilisa _ 5573 K (5300 °C), 
simkvrive _ 16654kg/m3, Tbogamtaroba _ 57,5 vt/m, wrfivi gafarToebis tempe
raturuli koeficienti _ 6,6·10-6  K-1. t.is atomis radiusia 1,46Ǻ, zegamta
robis Tvisebebs 4,48 Kis qvemoT avlens.

t. mdgradia dabal teperaturul pirobebSi yvela mJavas mimarT, gar
da mbolavi H2SO4isa da HNO3sa.

t. farTod iyeneben eleqtronikaSi, eleqtroxelsawyoebSi, mWreli da 
qirurgiuli instrumentebis dasamzadeblad, denis gammarTavelebsa da kon
densatorebSi, qimiuri mrewvelobisaTvis saWiro sxvadasxva mowyobilobaSi.

dedamiwis qerqSi Semcvelobaa _ 2·10-4  %, zRvis wyalSi _ 2·10-10  %.
t.is ZiriTadi mineralebi da wyaroebia: tantali [(Fe, Mn)Ta2O5], Tanam

devi produqtia kalis mopovebaSi. t. msoflio warmoebaa 840 t/w.
t. Semcveloba adamianis organizmSi Semdegia: Zvlovan qsovilSi _ 

0,03·10-4 %, kunTovan qsovilsa da sisxlSi Semcvelobis Sesaxeb monacemebi 
ar arsebobs, savaraudod umniSvneloa; yoveldRiurad sakvebTan erTad 
adamiani iRebs 0,001 mg. sasikvdilo dozaa (virTagvebisTvis) _ 300 mg. 

tantalireba
qimiurTermuli damuSavebis saxeoba _ mxurvalmtkice Senadnobebis 

zedapiruli fenis gajereba tantaliT 11001200 °C temperaturis pirobebSi; 
Ni-Cr Senadnobebze t.is Sedegad iqmneba barieruli fena aluminis dana
faris Sewovis winaaRmdeg.

tantalis Senadnobebi
t.S.is masalaa t.is fuZeze; Seicavs niobiums, volframs, cirkoniums, 

gafniumsa da sxva elementebs. t.S. maRali mxurvalmtkiciTa da koroziame
degobiT gamoirCeva agresiuli Txevadi liTonis garemoSi. isini gamoiyene
ba raketebis saqSenis, reaqtiuli Zravebis detalebis, eleqtrovakuumuri 
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xelsawyoebis, qimiuri aparaturisa da sxva detalebis dasamzadeblad. zog 
SemTxvevaSi t. S.is gamoyeneba SezRudulia t.is deficitis gamo.

tantaliti
rkinisa da manganumis tantalniobati _ minerali, rTuli oqsidebis 

jgufidan. misi Sedgenilobaa _ (Fe, Mn) (Ta, Nb)2O6, kolumbitTan warmoqmnis 
izomorful rigs. gamoirCeva Savi, mura wiTlamde feriT; mineralogiuri 
skalis mixedviT sisale 6,57ia, xolo simkvrive _ 8200 kg/ m3. aris tantalis 
madnis mTavari minerali.

tarani
1. Zveli kedelsamtvrevi iaraRi;
2. sazRvao da sahaero brZolebSi gamoyenebuli xerxi _ pirdapiri 

dartymis Zalis gamoyenebiT.

taqometri
manqanisa da meqanizmis lil vis brun

vis sixSiris sazomi xel sawyo. gamoiyeneba 
ZiriTadad meqa nikuri centridanuli, magni
turi da eleqtruli t., iSviaTad _ pnev mat(ik)
uri da hidravlikuri.

tevadoba
raodenobrivi parametri, romelic gansazRvravs metalurgiuli agre

gatis moculobas zomis an wonis erTeulebSi. magaliTad, brZmedis sa
sargeblo moculoba ganisazRvreba m3Si, martenis Rumlisa ki _ tonebSi.

telekontrolis sistema
sistema, romelic axdens obieqtis mdgomareobisa da masSi mimdinare 

procesebis Sesaxeb informaciis registracias, monacemebis gansazRvrul 
manZilze gadacemas.

telemarTva
samTo mowyobilobis marTva, rodesac operatori mniSvnelovnadaa 

dacilebuli samTo manqanisagan da marTvisTvis iyenebs videokameras, ga
dam wodebis signalebs da damatebiT programul uzrunvelyofas gansaz
Rvruli manqanis adgilmdebareobis mixedviT. telemarTva iseve, rogorc 
distanciuri marTva, amcirebs mwarmoeblurobas, samagierod operatori 
imyofeba usafrTxo adgilze da daculia SesaZlo dazianebisagan.

telemeqanika
mecnierebisa da teqnikis dargi, romelic moicavs manZilze marTvis, 

brZanebisa da obieqtis mdgomareobis Sesaxeb informaciis gadacemis teqni
kur saSualebebs da Teoriul safuZvlebs. 

telemeqanikuri marTva
distanciuri marTvis ganviTarebis etapi, romlis drosac gamoiyeneba 

specialuri kodirebuli signalebi, rac iZleva saSualebas Semcirdes kav
Siris xazebis raodenoba (maTi raodenoba gadasacem brZanebaTa raodeno

magnituri taqometris sqema

1. mudmivi magniti; 2. rotori; 3. isriani RerZi; 4. zambara.



244

baze naklebia). telemarTvis dros erTi xaziT SeiZleba gadaices ramdenime 
brZaneba.

telemeqanikuri sistema
telemeqanikuri mowyobilobebisa da kavSiris xazebis erToblioba.

telemzomi
manZilis sazomi optikuri xelsawyo, romelsac iyeneben kino da fo

togadaRebis dros.

teleregulirebis sistema
telemeqanikis Sekruli sistema, romlis meSveobiT xorcieldeba brZa

nebebis regulirebis gadacema manZilze, telemarTvisa da telekontrolos 
funqciebis erTdrouli Sesruleba.

teleskopuri saburRi CaquCi (perforatori)
dartymiTi moqmedebis manqana Spuris (iSviaTad WaburRilis) burRvi

saTvis saWiro. mis korpusSi dguSi asrulebs winsvliTukusvliT moZrao
bas; dartymiT zemoqmedebas axdens mbrunavi saburRi instrumentis kudze.

teluri (Te) 
laTinuri sityva, niSnavs miwas. t. perioduli sistemis VII jgufis qi

miuri elementia, atomuri nomeria 52, atomuri masa _ 127,60. t. movercxlis
froTeTri liTonia, miekuTvneba gabneul elementebs. bunebaSi arsebobs 
8 stabiluri izotopis saxiT, romelTa masuri ricxvia 120, 122126, 128, 130. 
maT Soris yvelaze gavrcelebulia 128Te (31,79 %) da 130Te (34,48 %). t. aRmoaCina 
1782 wels ungrelma inJinerma f. miulerma, xolo germanelma mecnierma m. 
klaprotma daadastura es aRmoCena da teluri uwoda (laTinuri sityvis 
– telluris mixedviT, niSnavs dedamiwas). t. erTerTi iSviaTi elementia. deda
miwis qerqSi (klarki) daaxloebiT 1ˑ107 %ia. cnobilia TeiT gamdidrebuli 
Au da feradi liTonebis wiaRiseuli, maTTanaa dakavSirebuli am elementis 
~40 minerali (mniSvnelovania – altaiti, telurbismuTi da sxva teluri
debi).

teluris daxasiaTeba da gamoyeneba 
Te myife elementia, gaxurebisas iZens plastikurobas, kristaldeba 

heqsagonur sistemaSi; simkvrivea Y20
0c =6,26 gr/sm3;  tdn.= 450 °C;  tduR.= 990 °C;  

λ20
0c = 5,999 vt/m.K; sisale HB 184,3 mpa; naxevargamtaria. Te naerTebSi avlens 

3,+4,+6 iSviaTad +2 Jangvis xarisxs. Te qimiuri analogia S da Se, ufro gamo
saxuli liTonuri TvisebebiT. JangbadTan warmoqmnis oqsidebs _ TeO, TeO2 

daTeO3. gaxurebisas urTierTqmedebs wyalTan telurwyalbadis – H2Te-is 
warmoqmniT. halogenebTan reagirebs advilad. uSualod urTierTqmedebs 
araliTonebTan (S, P) da liTonebTan. oTaxis temperaturaze reagirebs kon
centrirebul HNO3-Tan da H2SO4-Tan. Te-s iReben sulfiduri madnebis ga
damuSavebisas Cu, Pb-Zn-is warmoebis naxevarproduqtebidan, aseve oqros 
zogierTi madnidan. Te miRebis ZiriTadi nedleulia Cuis eleqtrolizis 
naleqebi, romelic Seicavs 0,52,0 % Te-s. naleqebs jer acileben Cu-sa da Se-
s, xolo narCenebs, romelic Seicavs Zvirfas liTonebs, Te, Po, Sb-s da sxva 
elementebs, gadaadnoben Au da Ag-Tan Senadnobis misaRebad. am dros Na2TeO3 

gadadis sodatelurid widaSi, sadac Te-is Semcveloba aRwevs 2035 %s. 
widas amsxvreven, aqucmaceben da amuSaveben gogirdmJava an tute xsnare
biT. mJava xsnarebidan Te-s leqaven cementaciiTa an SO2-iT aRdgeniT. tute 



245

xsnarebidan Te-s iReben eleqtrodaleqviT, cementaciiTa da teluriduli 
meTodiT (Na2Te2-mde aRdgeniT da aeraciiT tutis regeneraciiT).

Te, rogorc naxevargamtari, gamoiyeneba xelsawyoebSi, Termoelemen
tebSi (Termomacivrebsa da TermogeneratorebSi); gamoiyeneba agreTve rezi
nis vulkanizaciisaTvis, Tujis gaTeTrebisaTvis, mikrobiologiasa da me
dicinaSi difTeriis diagnostikisaTvis. msoflioSi wliuri Te-s warmoeba 
(19902000 ww. monacemebiT) Seadgens 300 ts.

teluridebi
teluris qimiuri SenaerTebi liTonebTan. farTod gamoiyeneba naxe

vargamtarebad. fotoelementebSi, infrawiTeli gamosxivebis misaRebad, 
maRaltemperaturul sapoxad da sxv.

temperatura 
laTinuri sityva, niSnavs normalur mdgomareobas, Tanzomilebas.
t. _ sistemis Tburi mdgomareobis erTerTi ZiriTadi parametri. Ter

modinamikuri wonasworobis mdgomareobaSi arsebuli izolirebuli ma
kroskopuli sistemis yvela nawilSi temperatura erTnairia. molekulur
kinetikuri Teoriis TvalsazrisiT, wonasworuli sistemis temperatura 
axasiaTebs atomebis, molekulebisa da sxva nawilakebis Tburi moZraobis 
intensiurobas. klasikuri statistikuri fizikis kanonebiT aRwerili siste
mis nawilakebis siTburi moZraobis saSualo kinetikuri energia pirdapir
proporciulia sistemis Termodinamikuri temperaturisa. garda amisa, t. cne
biT xSirad axasiaTeben arawonasworul mdgomareobaSi arsebul sistemebs. 
erTeulebis saerTaSoriso sistemaSi t.s erTeulad miRebulia kelvini (K).

temperaturis cneba dakavSirebulia mraval fizikur movlenasa da 
sididesTan, romelTagan ufro xSirad gvxvdeba:

t. absoluturi
Termodinamikuri skalis mixedviT gansazRvruli t., gamosaxuli kel

vinebSi;

t. gamyarebisa
1. Txevadi an airadi fazidan myari fazis Canasaxebis warmoqmnis t.;
2. t., romlis qveviT amorfuli sxeulebi myari sxeulebis damaxa

siaTebel Tvisebebs avlens;

t. garbilebisa
t., romlis dros masalisagan, romelsac ara aqvs naTlad gamokve

Tili dnobis temperatura (mag., cecxlgamZle masalebi, aglomeratebi da 
sxv.), damzadebuli nimuSis konusis forma iwyebs cvlilebas;

t. gaxurebisa
liTonis zedapiris saboloo t., romlis miRwevisas SeiZleba misi 

gamoReba Rumlidan;

t. Termodinamikuri
t., romelic ganisazRvreba sxeulis energiis cvlilebis fardobiT 

misi entropiis Sesabamis cvlilebasTan;

t. kalorimetruli
romelime sawvavis wvis t., romlis dros gamoyofili mTeli wvis siT

bo ixarjeba mxolod wvis produqtebis temperaturis momatebaze;

t. kiurisa
kritikuli t., romlis zemoT feromagniti paramagnituri xdeba;
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t. kristaluri
1. t., romlis maqsimaluri mniSvnelobis pirobebSi SesaZlebelia orT

qlTan siTxis wonasworobaSi yofna; 2. zegamtarobis mdgomareobidan nor
malur mdgomareobaSi gadasvlis temperatura;

t. kritikuli
t., romlis qvemoT nivTierebis eleqtruli winaRoba myisierad ecema 

nulamde da nivTiereba zegamtar mdgomareobaSi gadadis;

t. lRobisa
myari sxeulis Txevad mdgomareobaSi wonasworuli fazuri gadasv

lis t. mudmivi gare wnevis dros. dnobis t. kerZo SemTxvevaa. I rigis fa
zuri gadasvlis temperatura, igivea, rac dnobis t.;

t. martensituli gardaqmnis damTavrebisa
t., romlis drosac mTavrdeba martensituli gardaqmna;

t. martensituli gardaqmnis dawyebis temperatura
romlis drosac iwyeba austenitis martensitSi gadasvla;

t. maRali
t. romelic oTaxis temperaturaze metia. gamoiyeneba t. m.is miRebis 

sxvadasxva meTodi: el. deniT SesaZlebelia liTonis gaxureba ramdenime 
aTas gradusze; aliT gaxurebisas miiReba ~5000 gradusi, airebSi eleqtro
ganmuxtviT – 100-dan 1 mln. Ggradus temperaturamde; TermobirTvuli reaq
ciis areSi miRebuli temperatura aRwevs 100 mln. graduss. farTo gagebiT 
t., romelic aRemateba zogierT saxasiaTos, romlis miRweva xarisxobrivad 
cvlis nivTierebis Tvisebebs;

t. radiaculi
absoluturad Savi sxeulis t., romlis drosac mocemuli sxeulisa 

da absoluturad Savi sxeulis sruli gamosxiveba erTmaneTis tolia;

t. sikaSkaSisa
absoluturad Savi sxeulis t., romlis dros misi monoqromatuli 

da Sesaswavli sxeulis sikaSkaSe mocemuli talRis sigrZisas erTnairia;

t. fazuri gadasvlisa
t., romlis dros fizikur sistemaSi pirveli gvaris (duRili, dnoba) 

da meore gvaris wonasworuli fazuri gadasvla mimdinareobs;

t. feTqebisa
minimaluri t., romlis dros haerTan orTqlis narevi aaldeba Txevad 

sawvavze siTxis anTebis gareSe;

t. feriTi
absoluturad Savi sxeulis t., romlis dros misi monoqromatuli 

gamosxivebis intensiurobisa da Sesaswavli sxeulis fardoba ori sxva
dasxva sigrZis talRisaTvis erTnairia;

t. wvisa
romelime sawvavis wvis produqtebis t., romelic tovebs wvis zonas;

t. wvis Teoriuli
t.,a, romlis drosac saTbobis dawvis Sedegad gamoyofili siTbo 

ixarjeba wvis produqtebis temperaturis momatebaze maTi disociaciis 
gaTvaliswinebiT;

t. xsnarebis gamyarebisa
xsnaridan myari fazis kristalizaciis sawyisi t., naklebia sufTa 

gamxsnelis gamyarebis tze, vinaidan gamxsnelis orTqlis parcialuri wne
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va mudam naklebia xsnarze, vidre orTqlis wneva TviT gamxsnelze imave 
temperaturaze. gamyarebis mudmivi temperatura aqvs evteqtikebs. xsnarebis 
gamyarebis uaryofiT temperaturas Seiswavlis krioskopia;

t. homologiuri
uganzomilebo sidide, romelic ricxobrivad tolia nivTierebis tem

peraturis fardobisa mis dnobis temperaturasTan.

temperaturagamtaroba
sxeulis temperaturis cvlilebis siCqaris maxasiaTebeli, romelic 

ganisazRvreba misi Tbogamtarobis koeficientis fardobiT siTbotevado
basTan arastacionarul pirobebSi. λ  

α =  — m2/wm,  sadac:  λ aris Tbogamtarobis koeficienti;
 cρ 

c _ Tbotevadobis koeficienti; ρ _ simkvrive.

templeti
sxmuli liTonidan, naglinidan, naxevarfabrika

tidan an nakeTobidan ganivad an grZivad amoWrili 
brtyeli namzadi, romlis damuSavebis Semdeg Seiswav
lian misi liTonis an liTonu ri Senadnobis meqanikur 
Tvisebebs, mak ro da mikrostruqturas, risTvisac t.s 
xexaven, aprialeben, mJava an tute xsnarebiT wamlaven, 
xolo Semdeg, aT valiereben SeuiaraRebeli TvaliT, 
ma didaTi (lupiT), mikroskopiT, gadau Reben fotoebs, 
Tu templeti foladi saa, masSi baumanis meTodiT saz
Rvraven gogirdis gana wilebas.

tenderi
inglisuri sityva, niSnavs momsaxurebas. t. orTqlmavlis misabmeli 

anu Casabmeli nawili, romlis daniSnulebaa wylis, mazuTis an raime mowyo
bilobis SenaxvaganTavseba.

teneresi
iniciatoruli feTqebadi nivTiereba. gamoiyeneba kafsuldetonator

Si, meoreul iniciatorul nivTierebad. metad mgrZnobiarea Tburi da meqa
nikuri zemoqmedebis mimarT. misi muSaunarianoba Seadgens 122 sm3, detona
ciis siCqare _ 49005200 m/wm.

tenzometri
laTinuri sityva, niSnavs daZabulobaTa gamzoms. t. 

xelsawyoa, romelic gamoiyeneba manqanaTa nawilebSi, nage
bobebsa da konstruqciebSi deformaciaTa ganawilebis 
Se saswavlad, aseve liTonebisa da Senadnobebis meqani
kuri gamocdebis Catarebisas. yvelaze gavrcelebulia 
winaRobis eleqtrotenzometrebi. moqmedebis principis 
mixedviT arse bobs eleqtruli, optikuri, pnevmat(ik)uri, 
akustikuri ten zometrebi.

templeti

gaWimvaze gamosacdeli samSeneblo foladis 
armaturaze damagrebuli tenzometri
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teni

wylis Semcveloba sakazme da cecxlgamZle masalebSi. ganarCeven ad
sorbciul, higroskopul, konstituciur da sxv. saxis t.s.

tenianoba 

fizikur sxeulebSi an garemoSi wylis raodenobis maCvenebeli. te
nianoba damokidebulia nivTierebis bunebaze, xolo myar sxeulebSi _ mis 
forianobaze.

wylis orTqlis Semcveloba fxvnilovan masalebSi, airebSi, haerSi 
da sxv. ganarCeven fardobiT, moculobiT, farul t.s.

tenmedegoba

nivTierebis Tviseba, SeinarCunos fizikuri muSa Tvisebebi date
nianebis pirobebSi.

tenorite

spilenZis madnebis komponenti _ CuOO Sedgenilobis minerali.

tentevadoba

nivTierebis Tviseba, aiTvisos gansazRvruli raodenobis teni wylisa 
da misi orTqlis saxiT.

tenSemcveloba

igivea, rac tenianoba.

tenSeuRwevoba

masalis Tviseba, winaaRmdegoba gauwios tenis aTvisebas, SeRwevas. 
mkvrivi, naklebforiani (uforo) masalebi, romlebic xasiaTdeba minimalu
ri tenSeRwevadobiT.

termaloi

mxurvalmedegi Termomagnituri Senadnobi rkinis fuZeze. Seicavs 
0,5 %mde naxSirbads, 1530 % qroms, 35 %mde nikelsa da 1 %mde niobiums. 
gamoyenebis perspeqtiuli arealia radioteqnika da magnituri masalebis 
damzadeba. ZiriTadad iyeneben eleqtrogamzom xelsawyoebSi (galvanome
trebSi, eleqtroenergiis mricxvelebSi da a. S.) mudmivi magnitebis grunti
rebisaTvis maTi temperaturuli cdomilebis Sesamcireblad. 

termenoli

magniturrbili Senadnobi rkinis fuZeze. Seicavs 1516 % AL; 3,3 % Mo. 
SemuSavebulia 1950 wels aSSSi. iyeneben magnituri Caweris aparaturaSi. 
misi simkvrivea _ 6,5 g/sm3.

tesebri profili

berZnuli aso τs (`tau~) saxelwodebis 
mixedviT _ liTonnakeToba, romlis ganivi kve
Ti Tebri formis aris. t. p. gamoiyeneba samSe
neblo da samanqanaTmSeneb lo konstruqciebis 
dasamzadeblad.

nax.: tesebri profili
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tesla
magnituri induqciurobis erTeuli Si sistemaSi, romlis drosac 1m2 

farTobze magnituri nakadi 1 vebers udris. saxeli ewoda avstrieli ga
momgoneblis n. teslas pativsacemad. aRiniSneba aso TTi.

tetrili
Ria yviTeli feris kristaluri mZlavri feTqebadi nivTiereba. miiRe

ba dimeTilaleninis nitraciis Sedegad. feTqebadi TvisebebiT miekuTvneba 
meoreuli iniciatorul feTqebad nivTierebas. Kkristalebis kuTri wona 
1,78 g/sm3, lRobis temperatura _ 129,5°С, afeTqebis siTbo _ 4,5 mgj/kg (960 
kkal/gk); afeTqebis temperatura 29500К (26760°С); detonaciis siCqare _ 7500 
m/wm; afeTqebis produqtebis moculoba _ 765 l/kg.

teqneciumi (Tc)
t. perioduli sistemis VII jgufis radiaoqtiuri liTonia, bunebaSi 

sufTa saxiT ar arsebobs. zodebi vercxlismagvari feriT gamoirCeva, mag
ram Cveulebriv, ruxi fxvnilis saxiT iReben. sakmaod mdgradia daJangvi
sadmi, tenian haerze Jangeulis afskiT ifareba. Jangbadis garemoSi iwvis, 
azot da gogirdmJavebSi ixsneba. t. aRmoaCines 1937 wels q. palermoSi, 
italielma mecnierebma k. perem da e. sartem. saxeli uwodes berZnuli sit
yvis technecos mixedviT, rac qarTulad xelovnurs niSnavs (laTinurad _ 
Technetium). kristalur mdgomareobaSi aqvs sivrciT da waxnagdacentrebu
li gisosi. dnobis temperaturaa 2200°С, xolo duRilisa _ 4700°С.

t. tenian haerze fers kargavs, liTonis atomis radiusia 1,361Ǻ, 
simkvrive _ 11500kg/m3, Tbogamtarobaa 50,6 vt/m.K, wrfivi gafarToebis tempe
raturuli koeficienti _ 8,06·10-6 K-1.

t. atomuri nomeria 43, atomuri masa _ 98,9062. birTvuli izomerebis 
CaTvliT am elementis izotopebis ricxvia 25.

teqneciumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

97Tc 96,906364 0 2,6·106weli

98Tc 97,907215 0 4,2·106 weli

99Tc 98,906254 0 2,13·105 weli bmr

99mTc 98,906254 0 6,01 sT
niSnuli me
dicinaSi

t.s pirveli izotopi daCqarebuli deitronebiT molibdenis dasxi
vebis Sedegad iqna aRmoCenili.

t.s stabiluri izotopebi ara aqvs. radioaqtiuri izotopebis masuri 
ricxvebia 92dan 108mde. 95mTc yvelaze xangrZlivi sicocxlisunarianobis 
izotopia (60 dR, β+, γ). 97mTc da 99mTc(2,12·105, β, 0,290mev). es ukanaskneli dayo
fis produqtia da reaqtorebSi Semdegi reaqciiT miiReba:

 
    β-   γ 98Mo(n, γ)99Mo → 99mTc → 99Tbc

 
6 sT

99Tc izotopis atomuri wona speqtrometruladaa gansazRvruli.
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99mTc izotopi da A=101÷105, 107 da 108 birTvebi dayofis produqtebia.
97mTc izotops, indikatoruli raodenobis SemTxvevaSi, fizikurqimi

uri Tvisebebis Seswavlisas iyeneben. is miiReba ruTeniumisagan Semdegi 

reaqciiT:
     

 
ew96Ru(n, γ)97Ru → 97mTc

99mTcis izomeruli gadasvla erTerTi iSviaTi movlenaa, romlis meS
veobiT dadgenil iqna, rom qimiuri mdgomareoba nakleb gavlenas axdens 
arastabiluri birTvis daSlis siCqareze: liTonuri t.is naxevrad daSlis 
periodi 1,003jer metia KTcO4Tan SedarebiT.

teqneciumis mdgradoba valentobis mixedviT
manganumTan da reniumTan erTad t. VII damatebiT (gverdiT) jgufSi 

Sedis da SeiZleba hqondes Idan VIImde valentoba, amasTan yvelaze mdgra
dia 6 an 7 valentiani t.

t. eleqtronuli struqturaa: 4s2 4p6 4d5 5s2.
K-, L- da M- garsebi Sevsebulia.
qimiuri TvisebebiT t. Zalian hgavs reniums dabalvalentur Sena

erTebTan SedarebiT, romlebSic manganums emsgavseba, avlens ruTeniumis 
msgavs Tvisebebsac.

cnobilia t.s 7valentiani SenaerTebi _ Tс207 sulfidi Tс2S7, perteqne
ciuri mJava TCO4 da perteqnetatebi. vercxlis uxsnad perteqnetats elemen
tis galvanuri gansazRvrisas iyeneben. yvela SenaerTze mdgradia TCO4is 
ionuri forma, romlis xsnarebi uferulia. Tc/TcO4 wyvilis normaluri 
potencialia 0,47 v.

miRebulia t.is myari eqvs da xuTvalentiani SenaerTebi (TсF6, TсCl6, 
TсOBr3 da TсOCl3).

Tс(V) kompleqsuri ionis saxiT mdgradia da rodanidis saxiT elemen
tis gansazRvrisTvis gamoiyeneba intensiuri STanTqmisas nazolis 5100 Ǻ 
sigrZis talRis dros.

TсO2,  TсS2 da TсCl4 SenaerTebSi t. oTxvalentiania, agreTve, kompleq
sur marilebSi, romelTagan yvelaze cnobilia paramagnituri heqsaqlor
teqnetati K2TсCl6.

Tс4+-is ionuri radiusia 0,70Ǻ. Tс(II)-is SenaerTebs hidroqsilaminiT 
Tс(IV) aRdgeniT iReben.

t.s biologiuri funqcia ara aqvs, bunebaSi ar gvxvdeba, rogorc ra
dioaqtiuri elementi, toqsikuria.

t. awarmoeben birTvuli saTbobis daSlisas, weliwadSi ramdenime 
tonis raodenobiT.

arsebobs mosazreba, rom 238Uis spontanuri daSlis dros 1 gram ura
nze gamoiyofa 3·10-13 gr t. mzis gamosxivebasa da aseve ramdenime varskvla
vis speqtrSi t.is xazebia napovni. 

teqnika 
berZnuli sityvaa, niSnavs ostatobasa da xelovnebas.
1. warmoebis saSualebaTa (iaraRebis) da Cvevebis istoriulad gan

viTarebuli erToblioba, romelTa daxmarebiT kacobrioba materialur 
RirebulebaTa Sesaqmnelad moqmedebs garemoze. t. sazogadoebis sawarmoo 
ZalTa Semadgeneli nawilia;

2. raime saqmianobis, xelobis, ileTebis, wesebisa da xerxebis erTob
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lioba da maTi codna. mag., samusiko instrumentze dakvris t., samSeneblo 
t., sportuli t. da sxv.;

3. t. manqanebis, mowyobilobebis, iaraRis krebsiTi saxelwodeba.

teqnika usafrTxoebisa
Sromis dacvis Semadgeneli nawili, iTvaliswinebs teqnikur Ronis

ZiebaTa ganxorcielebas, romlebic mimarTulia Sromis usafrTxo da jan
mrTeli pirobebis uzrunvelsayofad. am RonisZiebebs miekuTvneba: muSa per
sonalisaTvis saSiSi adgilebis gaRobva, usafrTxo teqnikis (manqanaiara
Rebis, mowyobilobis) danergva, iseTi teqnologiuri procesebis Secvla 
an likvidacia, romlebic qmnis momsaxure personalis janmrTelobisa da 
sicocxlisaTvis saSiS pirobebs. usafrTxoebis teqnikasTan erTad Sromis 
dacvis Semadgeneli nawilebia sawarmoo sanitaruli da Sromis samarTe
blivi dacvis RonisZiebebi.

teqnikuri maCveneblebi ekologiuri bankisa (Ecological Bank)
depoziti aris ara finansuri resursebi, aramed dasaSveb zomaze ze

viT dabinZurebis moculobis Semcirebis dokumenturad damtkicebuli teq
nikuri maCveneblebi, rac komerciuli gacvlis sagania. ekologiur reguli
rebaSi sabazro urTierTobis gamoyenebis es meTodi ukavSirdeba garemos 
dabinZurebis uflebis bazris Seqmnas. is firmebi, romlebic SeZleben ga
remos dabinZurebis „zenormatiul“ Semcirebas, SeuZliaT TavianTi „nameti“ 
(sxvaoba garemos zenormatiul da normatiul dabinZurebas Soris) ekolo
giuri bankebis meSveobiT mihyidon sxva firmebs, amrigad, es „nameti“ iqce
va sagnad, romelic stimuls miscems firmebs, ara marto daicvan kanoniT 
gaTvaliswinebuli bunebis dacvis normebi, aramed kidev ufro Seamciron 
garemos dabinZurebis done, raTa amiT mieceT SesaZlebloba, maTac awar
moon es „nameti“ da gaxdnen ekologiuri bankebis meanabreebi.

teqnikuri universitetis SeduRebis teqnologiaTa centri 
saqarTvelos SeduRebis teqnologiaTa centri Seiqmna 2009 wlis 1 

seq tembers req toris brZanebiT. centris saqmianobis ZiriTadi mimarTule
bebia: samecnierokvleviTi samuSaoebis warmarTva, axali teqnologiebis 
SemuSaveba, maTi ganxorcielebisaTvis saWiro danadgarebis daproeqteba, 
damzadeba da gaSveba, SemduRebelTa momzadebagadamzadeba, samecniero ko
merciuli saqmia noba, SeduRebis xarisxis kontroli da sxv.

centris xelmZRvanelia profesori malxaz xuciSvili.
SeduRebis teqnologiaTa centrSi samuSaoebs xelmZRvaneloben: zu

rab sabaSvili, guram dadianiZe, besik saraliZe. 
Cveni qveynis sxvadasxva sawarmosaTvis bolo periodis ganmavlobaSi 

centrma moamzada 70ze meti kvalificiuri SemduRebeli, maT Soris Sps 
`jorjian uoTer end fauerisaTvis“. centrma SeduRebis xarisxis kontro
li ganaxorciela iseT organizaciebSi, rogoricaa: Sps `arqiTreidi“; Sps 
`m2“; ss `Sato muxrani“ da sxv.

teqnologi
raime teqnologiis specialisti, romelsac aqvs saSualo an umaRlesi 

teqnikuri ganaTleba.

teqnologia
Sedgenili berZnuli sityva, niSnavs xelovnebas, ostatobas, mecniere

bas, swavlebas.
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t. aris codnisa da gamocdilebis erToblioba sawarmoo procesebis 
ganxorcielebis meTodebis, xerxebisa da saSualebaTa Sesaxeb. mag., liTon
Ta t., qimiuri t., samSeneblo saqmis t. da sxv.

teqnologiuri procesebis indikatori
laTinuri sityva, niSnavs maCvenebels, ganmsazRvrels; xelsawyo, mow

yo biloba an elementi, romelic adamianis aRsaqmelad moxerxebuli for
miT gamosaxavs raime obieqtis mdgomareobas an teqnologiuri procesebis 
mimdinareobis parametrebs. SedarebiT farTod gavrcelebulia e. w. vizua
luri i. agreTve, akustikuri i., romelTa gamoyeneba aucilebelia cudi 
xilvadobis pirobebSi.

teqnologiuri procesis identifikacia (modelireba) ¬¬¬¬¬¬¬
teqnologiuri procesis maTematikuri aRwera (modelireba); marTvis 

avtomaturi sistemis damuSavebis, danergvisa da eqsploataciis aucile
beli etapi. modelirebis pirobebis, SesaZleblobebisa da aucileblobis 
mravalferovnebis mixedviT arsebobs modelis miRebis ramdenime meTodi: 
analizuri, aqtiuri, pasiuri, adapturi da evristikuli. modelirebis 
analizuri meTodi, rogorc wesi, xasiaTdeba, aRsawer teqnologiur pro
cesSi mimdinare movlenebis Sesaxeb specifikuri varaudebis gamoyenebiT. 
Tu arsebobs sakmao raodenobis aprioruli monacemebi, SegviZlia miviRoT 
analizuri modeli, romelic samarTliani iqneba obieqtis Sesavali cvla
dis farTo diapazonisaTvis; modelirebis aqtiuri meTodi _ dafuZnebu
lia modelis agebisaTvis saWiro eqsperimentuli monacemebis mopovebaze.
gamoirCeva cdis pirobebis cvalebadobis aqtiuri dagegmviT, rac saSua
lebas iZleva, gaviTvaliswinoT yvela aucilebeli da mosalodneli re
Jimi, aseve, racionalurad davamuSavoT da gamoviyenoT miRebuli Sedegebi; 
modelirebis pasiuri meTodi, dafuZnebulia modelis agebisaTvis saWiro 
eqsperimentuli monacemebis obieqtis muSaobasa da cdebis Catarebis pi
robebis cvalebadobaze, pasiuri dakvirvebiT mopovebaze. aseTi midgoma 
mniSvnelovnad arTulebs miRebuli Sedegebis damuSavebasa da gamoyenebas; 
modelirebis adaptaciuri meTodi xasiaTdeba monacemTa gamoyenebaze maTi 
Semosvlis mixedviT, cxrilebSi an mexsierebaSi dagrovebis gareSe. mona
cemTa damuSavebis es meTodi TaviseburebebiT axlosaa pasiur meTodTan, 
Tumca SeiZleba gamoyenebul iqnes aqtiuri meTodis drosac.

modelirebis evristikuli meTodi gamoirCeva procesis modelis for
malizebiT misi momsaxure muSis an inJinris mexsierebaSi, romelsac obi
eqtTan xangrZlivi urTierTobis gamocdileba aqvs, magram moepoveba Cawer
ili gantolebebis saxiT. aseTi modelis miRebis xasiaTi faqtobrivad aris 
warmosaxviTi aqtiuri an pasiuri eqsperimenti.

teqnologiuri procesis marTvis avtomatizebuli sistema
adamianmanqanuri sistema, gankuTvnili rTuli teqnologiuri pro

cesebis marTvisaTvis. aseTi sistemis Taviseburebaa adamianis uSualo 
monawi leoba marTvis procesSi. marTvis avtomatizebuli sistema, miRebuli 
kriteriumis mixedviT, axdens marTvis teqnologiuri obieqtis mmarTveli 
zemoqmedebebis SemuSavebasa da realizacias.

teqnologiuri SeduRebadoba
liTonis teqnologiuri maxasiaTebeli, romelic gansazRvravs Se

duRebaze mis reaqciasa da unars, amave dros mocemuli saeqsploatacio 
TvisebiT SenaduRi SeerTebis warmoqmnas.
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teqstoliti

laTinuri Sedgenili sityva, niSnavs qsovil qvas. mravalfenovani 

plastikuri masa, qsovili, romelic gaJRenTilia rezolis anu bakeli

tis fisiT da dawnexilia maRali wneviT 150 °C temperaturis pirobebSi. 
ganasxvaveben: minis qsovilis fuZeze – minateqtolits; azbestis qsovilis 

fuZeze, bambeulis, xelovnuri da sinTezuri organuli boWkoebis fuZeze 

_ azbestteqstolits. 

t. gamoirCeva maRali meqanikuri da dieleqtruli TvisebebiT. kuTri 

wonaa 1,361,4 t/ m3,^xolo sisale brinelis mixedviT _ HB 2040 erTeuli. t. 

mdgradia organuli gamxsenelebis mimarT, wyalSi da kargad muSavdeba meqa

nikurad. t. farTod iyeneben gorgolaWebis, uxmauro kbilanebis, burTula 

sakisrebis, safenebisa da sxva detalebis dasamzadeblad. t. liTonebis 

erTerTi farTod gavrcelebuli Semcvlelia Tanamedrove teqnikis mra

val dargSi.

teqstura

polikristalSi marcvlebis kristaluri gisosebis orientacia, ro

melic iwvevs liTonebisa da Senadnobebis anizotropiulobas. ganarCev

en kristalizaciis, deformaciisa (adidvis, wnexis, glinvis da a. S.) da 

rekristalizaciis t.s. idealuri orientirebisas gamoyofen sam ZiriTad 

kategorias: aqsialurs (SeuzRudavs, boWkovansa da RerZuls), brtyels 

(SezRuduls) da Sereuls. aqsialuri t. iyofa: ubralod, ormagad, konusu

rad (spiraluri), rgolurad da a. S. saxesxvaobebad. Sereuli t. SeiZleba 

iyos SeuzRudavi da SezRuduli komponentebiT. t.is parametrebi eqsperi

mentulad ganisazRvreba rentgenostruqturuli analiziT. zog SemTxveva

Si sasargeblo gavlenas axdens liTonebisa da Senadnobebis saeqsploata

cio da teqnologiur Tvisebebze: Ti-is Semcvel SenadnobebSi bazisuri t. 

uzunvelyofs teqsturul ganmtkicebas, satransformatoro foladis fur

clebis t. amcirebs eleqtroenergiis danakargebs.

teqtori

laTinuri sityva, niSnavs mlesavs, mebaTqaSes _ baTqaSis Semsruleb

els. t. Sedgenili sityvis _ torkretirebis nawilia. ix. torkretireba.

texi

nakeTobis an nimuSis (rRvevis) zedapiri. liTonis meqanikuri Tvise

bebisa da mdgomareobaze damokidebulebis mixedviT ganasxvaveben ramdenime 

saxis t.s: 
t. blanti _ ixileT boWkovani t.

t. blanti

rRvevis zedapiri damaxasiaTebeli `boWkoebiT~, rom

lebic marcvlebis plastikuri deformaciis Sedegad mi

iReba, amasTan am marcvlebis gagleja rRvevis procesSi 

xde ba mimarTuli;

nax.: blanti texi
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t. boWkovanzolovani

xasiaTdeba periodulad ganlagebuli fenebiT, zolebiT boWkovan re

liefze;

t. boWkovani

blanti rRvevis zedapiri damaxasiaTebeli boWkoebiT, romlebic 

gaWimulia Zalvis moqmedebis mimarTulebiT rRvevis procesSi gagleji li 

marcvlebis plastikuri deformaciis Sedegad;

t. daRlilobisa

t. gamowveuli cikluri sxvadasxva niSnis mqone datvirTviT;

t. kristaluri

kristalebis gaxleCis Sedegad warmoqmnili brtyeli ubnebi damaxa

siaTebeli bzinvarebiT;

t. mqrqali

blanti t. warmoiqmneba Wris dros marcvlis Zlieri deformaciis 

Sedegad rRvevis win. ara aqvs kristaluri bzinva. liTonis sakmaod maRali 

xarisxis maCvenebelia;

t. myife

plastikuri deformaciis TvalsaCino (xilvadi) kvalis 

armqone t. igivea, rac kristaluri t.;

nax.: myife texi

t. nafTalinisebri

makrotexilis saxesxvaoba, damaxasiaTebelia msxvilmarcvlovani ma

salisaTvis (xSirad swrafmWreli saiaraRo foladebisaTvis), gamoirCeva 

msxvili gluvi araliTonuri bzinvarebis ubnebiT;

t. fiqluri

xistotisebri, uxvboWkoiani, gamoirCeva boWkoTa jgufebis mkveTri 

amonaglejebiT, cvalebadi mqrqali da brWyviala ubnebiT.

t. Savi

muqi ruxi feris t., dakavSirebuli foladebis struqturaSi grafitis 

gamoyofasTan;

t. Sevronuli

myife t., xasiaTdeba bzaris ganviTarebis naZvisebri safexurebiT;

t. Siferuli (anu fiqlismagvari)

xis totebismagvari uxeSboWkovani t. gamoirCeva damaxasiaTebeli 

boWkoebis jgufuri amonaglejebiT anu gaglejili ubnebiT. Siferuli 

t.is gamomwvev mizezTagan erTerTi ZiriTadia mcirenaxSirbadovani fo

ladebis qimiuri Sedgenilobis araerTgvarovneba.

t. xaverdovani

gluvi mqrqali texi, kristaluri bzinvis gareSe.

tvirTamweoba

satransporto amwe mowyobi lobebis simZlavre, gamosaxuli tvirTis 

woniT erTeulebSi _ kg. liftebis tvirTamweoba ganisaz Rvreba kilogra
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mebiT; saavtomobi lo, sarki

nigzo, rezinis saburave biT 

moZ ravi xiduri amweebis Tvi

Tamweoba ganisazRvreba tono

biT da meryeobs 1dan 500 

tonamde. yve la saxis tvirTam

we sapasuxismgeb lo meqaniz

mis – manqanis, gansakuT rebiT, 

xiduri amweebis, romlebi Tac 

aR Wurvilia metalurgiuli qar

xnis saamqroebi, maT Soris, li

To nis Camosasxmeli saamqroebi, 

tvirTamweoba 10dan 550 to namde 

meryeobs.

tvifvra
liTonnakeTobaTa damzadebis xerxi burbuSelis moxsnis gareSe 

plastikurobis Tvisebis meSveobiT rogorc cxel, ise civ mdgomareobaSi, 
gamoirCeva maRali mwarmoeblurobiTa da produqciis SedarebiT mcire 
TviTRirebulebiT. t.is dros nakeTobaTa forma da zoma ganisazRvreba 
tvifrebis muSa elementebis formiTa da zomiT. tvifvris teqnologia Sei
Zleba iyos: afeTqebiTi, daxuruli, Txevadi, moculobiTi, furclebisa, 
Ria, civi da cxeli.

tvifri
liTonebis cxeli an civi wneviT damuSavebis iaraRi, teqnologi

uri aRWurviloba, romlis saSualebiT plastikuri deformaciis Sedegad 
namzadi iRebs tvifris muSa elementis konturis (an zedapiris) konfigu
raciis Sesabamis formasa da zomas. tvifrs amagreben specialur uroebze 
an wnexebze. moqmedebis principis mixedviT ganasxvaveben saWed, amosaWrel, 
gasaRun da sxva t. mzaddeba ZiriTadad saiaraRo foladebisagan.

tigeli 
germanuli sityva, cecxlgamZle masalisagan damzadebuli WurWeli, 

romelic gamoiyeneba liTonebisa da Senadnobebis gamosadnobad an gasa
xureblad. amzadeben ZiriTadad grafitis, Tixis, Zneldnobadi liTonisa
gan da sxv. 3 tonaze da meti moculobis t.s. aseve amzadeben Sedgenils _ 
cecxlgamZle agurisa da blokis amonagiT.

tivtivari _ ixileT suspenzia.

tikonali
magnitursali Senadnobi Fe-Co-Ni-Al 30,542 % Co-iT mudmivi magnitebis

Tvis, miekuTvneba anikos tipis Senadnobebs, romelTa Soris gamoirCeva 
sisalis umaRlesi maCveneblebiT. 

titani (Ti)
t. perioduli sistemis IV jgufis brWyviala, vercxlismagvari liToni. 

Jangeulis afskis warmoqmnisas maRali koroziamedegobiT gamoirCeva, TiTq
mis ar moqmedebs mJavebTan, garda HF, H3PO4 da koncentrirebuli H2SO4-isa 

saCamosxmo amwe cicxviT
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da tuteebisa. t. aRmoCenil iqna 1791 wels ingliseli mRvdlis uiliam 
gregoris mier, romelic Tavisufal dros gatacebiT muSaobda minera
logiasa da qimiaSi. Mman Tavis daba menakanis siaxloves SemTxveviT ipova 
ucnobi minerali _ muqi Savi qviSa, romelSic ucnobi elementi aRmoaCina 
da menakini uwoda. 1795 wels germanelma qimikosma klaproTma es elementi 
meored aRmoaCina mineral rutilSi da uwoda titani _ ZvelberZnuli mi
Tologiis mixedviT geasa (dedamiwis RmerTis) da uranis (zecis RmerTis) 
pirveli Svilis saxeli. ramdenime wlis Semdeg gairkva, rom gregorma da 
klaportma aRmoaCines erTi da igive elementi _ titani. t. sufTa liTo
nis saxiT amerikelma qimikosma xanterosma miiRo 1910 wels. bunebrivi t. 
Sedgeba xuTi stabiluri izotopisagan masuri ricxvebiT 46dan 50mde, 
romelTagan yvelaze gavrcelebulia 48Ti (73,8 %). t.is atomuri nomeria 22, 
atomuri masa _ 47,88. 

cnobilia xelovnuri radioaqtiuri izotopebi 45T(t1/2 =3,09 sT.), 
51T(t1/2 =5,79 wT.), da sxv. t. erTerTi yvelaze gavrcelebuli elementia. 
dedamiwis qerqSi misi Semcvelobaa masiT 0,57 % (sakonstruqcio liTonebs 
Soris Fe, Al da Mg-is Semdeg meoTxe adgilzea). cnobilia titanis 67 minera
li – ilmeniti, rutili, anatazi, brukiti, leikokseni, lopariti, titaniki, 
perivskiti, titanmagnetiti da sxv. t. arsebobs or alotropiuli modi
fikaciiT: 882,5 °C-ze qvemoT mdgradia α- Ti heqsagonuri mWidrod wyobili 
gisosiT da 882,5 °C zemoTβ- Ti _ moculobadacentrebuli gisosiT.

birTvuli izomerebis CaTvliT t.is 13 izotopi arsebobs, izotopur 
masaTa diapazoni _ 41→53.

titanis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

44Ti 43,959689 0 47 weli niSnuli

46Ti 45,962529 8,0 stabiluria

47Ti 46,951764 7,43 stabiluria bmr

48Ti 47,947947 73,8 stabiluria

49Ti 48,947871 5,5 stabiluria bmr

50Ti 49,944792 5,4 stabiluria

aqvs Semdegi eleqtronuli struqtura: 1s2 2s2 2p6 3s2 3p6 3d2 4s2.
gvxvdeba or sam da oTxvalentiani t., romelTagan ukanaskneli tipis 

SenaerTebi yvelaze mdgardia. Ti(IV) SenaerTebi advilad hidrolizdeba da 
aqvs anionuri kompleqsebis warmoqmnis unari. Ti(OH)4 amfoterulia. 

titanis dabalvalentiani SenaerTebi
cnobilia t.is ufro dabali valentobis mqone (II) SenaerTebi, (rogo

ricaa TiCl2, TiBr2, TiS da a. S.) da gansakuTrebiT Ti(III) SenaerTebi. titanis 
marilebis wyalxsnari Zlieri aRmdgenlis Tvisebebs iCens (TiCl3).

t.is atomis radiusia 1,46Ǻ, dnobis temperatura _ 1660 °C, xolo du
Rilisa _ 3260 °C, K. misi simkvrivea 4540kg/m3, Tbogamtaroba _ 21,9 vt/m.K. t. 
zegamtaria > 0,387 Kze, gamoirCeva O2, N2 da H2sadmi maRali qimiuri swraf
viT, iwvis haerze da azotis garemoSi. 
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titanis nitridebi, silicidebi, karbonatebi, boridebi
titani reagirebs azotTan >600 °C-ze da warmoqnis TiN tipis nitridebs; 

haerze koroziamedegia 500550 °Cmde. C, B, Ce da SiTan warmoqmnis liTonis
magvar naerTebs, romlebic gamoirCeva ZneldnobadobiTa da maRali si
saliT. cnobilia titanis karbidi – TiC (tdn. = 3140 °C), nitridi TiN (tdn. = 
2950 °C), silicidebi _ TiSiO2, Ti5SiO2, TiSi da boridebi – TiB, Ti2B5, TiB2. maRali 
qimiuri aqtivobis gamo misi miRebis teqnologiuri sqema rTulia. sawyis 
madans amdidreben gravitaciiT, flotaciiT, magnituri da eleqtronuli 
separaciiT Tiis aramagnituri Feisa da sxva koncentratebis, kudebisa 
da naleqebis gamoyofiT. Fe-Ti-is koncentratebi (ZiriTadad ilmenituri), 
eqvemdebareba aRdgeniT dnobas 7,522,0 mva simZlavris madanTermul Rum
lebSi Ti – widis warmoqmniT, romelic Seicavs 70-90 % TiO2s. Ti – widisaT
vis gamoiye neba naxSirbadovani aRmdgenlebi – koqsi, qvanaxSiri, anTraciti, 
Semdeg axdenen mis daqlorvas TiCl4is miRebiT. liTonuri titanis war
moebisaTvis TiCl4 ganicdis magniumTermul, nitritTermul an natriTermul 
aRdgenas. qloridebis gancalkevebisa da TiCl4is CanarTebisagan gawmen
dis Semdeg, aTavseben aRdgenis aparatebSi (magniumiT Sevsebuli foladis 
reaqtoretortaSi), inertuli airebis (Ar, He) garemoSi, reaqciiT miRebuli 
produqtia Rrublovani Ti da MgCl2. Rrublovani Ti gamoirCeva simsubuqiT, 
maRali simtkiciT, umravlesoba agresiul garemosa da zRvis wyalSi _ 
koroziamedegobiT. aqvs maRali dnobis temperatura, amitom praqtikulad 
universaluri sakonstruqcio masalaa eqstremalur pirobebSi, agreTve Ti-
is fuZeze Senadnobebis warmoebisaTvis. 

titanis gamoyeneba saaviacio, saraketo da gemTmSeneblobis saqmeSi
t. aviasaraketo saqmesa da gemTmSeneblobaSi Seucvleli konstruqci

uli masalaa. Tanamedrove metalurgiuli mrewvelobis ganviTareba war
moudgenelia t.is Senadnobebis gamoyenebis gareSe. amJamad cnobilia aseu
lobiT titanSemcveli foladi, romelTa samrewvelo masStabiT gamoy
enebaSi gansazRvruli roli qarTvelma metalurgebmac Seasrules. wina 
saukunis 80ian wlebSi rusTavis metalurgiul qarxanaSi, profesor v. ko
paleiSvilis xelmZRvanelobiT dainerga titanSemcveli mikrolegirebuli 
martenuli samile foladis gamoyeneba, romelic maRali meqanikuri Tvise
bebiTa da teqnologiurobiT gamoirCeva. amiT mniSvnelovnad gaumjobesda 
liTonproduqciis _ sanavTobe, samagri da satumbekompresoruli milebis 
xarisxi. warmoebaSi am meTodis danergvisaTvis specialistebis jgufs _ 
v. kopaleiSvils, v. grivis, o. ioselians, i. qaSakaSvils, a. lomaSvilsa da 
d. xaraZes saqarTvelos saxelmwifo premia mieniWa. titanSemcveli fola
dis markebis ricxvSi Sevida qarTveli specialistebis mier gamogonebuli 
masobrivi warmoebis 40ГТ markis foladi _ masobrivi warmoebis pirveli 
qarTuli foladi.

titanis biologiuri roli da misi maragebi
t.s biologiuri roli ar gaaCnia, is stimulatoria da karcenogenu

li nivTierebebis jgufs miekuTvneba.
t. adamianis: kunTovan qsovilSi aris 0,9÷2,2·10-4 %, Zvlovan qsovilSi 

Semcvelobis Sesaxeb monacemebi ar arsebobs, sisxlSi _ 0,054 mg/lia, 
 sakvebTan erTad adamiani yoveldRiurad iRebs 0,8 mgs. naklebtoqsikuria. 
t.is ZiriTadi madnebi da wyaroebia: ilmeniti [FeTiO3], rutili [TiO2], ti
taniti [CaTiSiO5], 70mde minerali, romelic t.s Seicavs. TiO2s. t. msoflio 
warmoebaa _ 99000 tona weliwadSi. msoflio maragi _ 440·106 tona.
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bolo dromde titans arasamarTlianad miakuTvnebdnen iSviaT li To
nebs. XXI saukuneSi mas mrewvelobis mravali dargi intensiurad iyenebs 
da SemdegSi misi gamoyeneba teqnikaSi ufro gaizrdeba. Sors ar aris is 
dro, rodesac ganviTarebuli qveynebi mzis sistemis planetebze titanmom
povebel sabadoebs aamoqmedeben. 

titaniT modificirebuli anodis warmoeba
t. m. a. warmoebis srulyofis samuSaoebi mimdinareobda saqarTvelos 

teqnikur universitetSi. qimiis mecn. doqt. T. aglaZisa da misi TanamS
roblebis, teqn. mecn. kandidatebis k. vaniZisa da l. zautaSvilis mier 
Seiqmna manganumiT modificirebuli titanisagan damzadebuli axali tipis 
anodi, riTac gadaiWra rusTavis eleqtrolizuri manganumis dioqsidis 
qarxanaSi gamoyenebuli anodebis pasivaciis problema. inovaciuri anodebi 
warmoebaSi dainerga 1986 wels, ris Sedegadac mkveTrad gaizarda qarxnis 
mwarmoebluroba da saproeqto simZlavres miaRwia.

titanireba
1. koroziamedegobis gazrdis mizniT liTonuri nakeTobebis zedapiris 

dafarva titanis Txeli feniT. xorcieldeba Rrma vakuumSi eleqtronuli 
sxiviT titanis galRobiT, gaxurebiTa da Ti-is orTqlis kondensaciiT ara 
marto liTonuri, aramed araliTonuri masalebis nakeTobebze;

2. t. _ qimiurTermiuli damuSavebis saxeoba liTonnakeTobaTa zeda
piruli fenis titaniT gajerebis gziT.

ganxorcielebis meTodebis mixedviT arsebobs:

t. airovani
upiratesad, naxSirbadovani da legirebuli saiaraRo foladebisa 

10001100 °Cze gaxurebul airovan garemoSi, romelic Seicavs titanis ha
logenebsa da aRmdgens (wyalbads an magniums);

t. eleqtrolizuri
titanis anodis gaxsnis an iseTi nadnobis eleqtrolizis gziT, ro

melic Seicavs titanis an sxva liTonis qloridebs;

t. vakuumuri
naxSirbadmcire ferituli da austenituri klasis foladebisa, rom

lebsac axureben 9001050 °C _ zevakuumis pirobebSi;
t. fxvnilovani
zedapiris gajerebiT t.is fxvniliT 10001200 °Cze gaxurebis piro

bebSi. 

titaniti 
igivea, rac sfeni. 

titanmagnetiti
t.is nedleulia FeTiO3·Fe3O4 Sedgenilobis minerali. gvxvdeba oqtae

druli kristalebis, xSirad marcvlovani agregatebis saxiT. sisale min
eralogiuri skaliT 5,05,5 erTeulia, simkvrive _ 4,85,3 g/sm3.

titvra (Titration)
moculobiTi analizis meTodi, cnobili koncentraciis siTxis Tan

daTanobiTi damateba saanalizo xsnarSi am ukanasknelis koncentraciis 
dadgenis mizniT. damatebuli xsnaris raodenobis gasazomad iyeneben biu
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retebs. t.is saboloo wertils gansazRvraven indikatoris Seferilobis 
SecvliT.

tkepna, datena
Rumlebis, cicxvebis an sxva agregatebis amonagis datkepna xeliT an 

pnevmat(ik)uri CaquCiT fxvnilovani cecxlgamZle masalebiT.

tkeCadoba
igivea, rac pobadoba. 

tkili 
igivea, rac mergeli. 

tnprocesi [TN (Thyssen Niederrhein) process]
Txevad liTonSi zemodan gaqreviT foladis rafi

nirebis meTodi fxvni lovani kalciumis (ufro xSirad 
silikokalciumis) gansazRrul siRrmeSi saqSenis CaZir
viT. silikokalciumis fxvnilis nawilakebis zomebi _ 
0,11,5 (≤ 3mm). argonis xarji 1050 l 1 kg silikokalcium
ze, argonis wnevaa 11,5 mgpa, gaqrevis siCqarea 2025 kg/wT, 
gaqrevis xangrZlivoba _ 1012 wT. es procesi pirvelad 
ga naxorciela firma Thyssen Niederrheinma germaniaSi, aSS
sa da kanadaSi mas uwodeben CABprocess. am procesma 
gav rceleba pova 1985 wlidan iaponiasa da msoflios 
mraval qveyanaSi 0,0010,002 % Semcvelobis mciregogir
diani ma Ralxarisxovani foladebis warmoebaSi.

nax.: tisenniderein procesi

toli (kuprmuyao)
qvanaxSiris an naxSiris fiqlebisgan miRebuli kupriT gaJRenTili 

muyao, romelic gamoiyeneba gadasaxur da hidrosaizolacio masalad. saxu
ravis am rulonur masalas amzadeben muyaos gajerebiTa da gaJRenTiT qva
naxSiris kuprproduqtebis zemoqmedebis Sedegad da Semdgom misi dafarviT 
ufro Zneldnobadi kuprproduqtebis feniT. t.is zeda fenaSi agreTve Se
hyavT mineraluri Semavsebeli, xolo qveda, meore mxridan _ msxvili sila.

toluoli (C6H5CH3) 
aromatuli naxSirwyalbadi _ meTilbenzoli, uferuli siTxe, 0,87 g/sm3 

kuTri woniT. dnobis temepraturaa 110,5 °C, iReben msubuqi qvanaxSiris ze
Tis gamoxdiT.

t.s iyeneben rogorc gamxsnelsa da ZiriTad nedleuls mravali far
macevtuli preparatis damzadebis teqnologiaSi, rogoricaa: anesTezini, 
qloramini, novokaini, saqarini da sxv. t. iyeneben agreTve, saRebavebis war
moebasa da feTqebadi masala trotilis damzadebaSi.

tompaki
Cu-Zn-is Senadnobi (TiTberi), Secavs 310 % Zn-s. erTfaza α _ myari 

xsnaria, simkvrivea 8,85 g/sm3ia, Camosxmis temperatura _ 11601200 °C. aqvs 
maRali meqanikuri Tvisebebi, oqrosferi ieri. gamoiyeneba xelsawyoTmSe
neblobaSi, samomxmareblo saqonlisa da mxatvruli nakeTobis warmoebaSi.
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tonireba
qimiuri nivTierebebiT liTonuri nakeTobebis (mag., skulpturis) da

muSaveba plastikuri formebis mkafiod gamolenisaTvis. aseT t. aseve oqsi
direbas da platinirebas uwodeben. 

torkretireba
naxevradTxevadi cecxlgamZle masis Sefrqveva Rumlebisa da cicxve

bis muSa amonagis zedapirze specialuri torkretmanqaniT, riTac izrdeba 
amonagis eqsploataciis xangrZlivoba.

torkretmanqana
rusTavis metalurgiuli qar xnis martenis saamqroSi uwyveti Ca mosxmis 

radialuri manqanis aTvise bis periodSi sagrZnoblad gaizar da liTonis 
temperatura da nadno bis Camosxmis dro, ris gamoc saCa mosxmo cicxvebis 
amonagis mdgrado ba orjer Semcirda (12 nadnobidan 6 nadnobamde). mar
tenis, avtomati zaciisa da meqanizaciis saamqros ufrosebis g. qaSakaSvi
lis, j. kaku liasa da cecxlgamZle 
masalebis laboratoriis ufros S. 
popiaSvi lis iniciativiT saCamosx
mo cicx vebis amonagis mdgradobis 
gazrdi saTvis SemuSavda sabWoTa 
kavSirSi pirve li torkretmanqana. 
leningra dis cecxlgamZle masale
bis insti tu tis mecnierTanamSrom
lebTan erTad SeirCa torkreti
rebisaTvis sa Wiro cecxlgamZle 
fxvi eri masalebi da rusTavSi Se
qmnil torkretman qanas institutis 
Tanam SromlebTan erTad Cautarda 
modernizacia, ris Semdegad avto
matur reJimSi programiT marTuli 
manqaniT aTvisebul iq na saCamosx
mo cicxvebis torkretireba. yoveli 
nadnobis Semdeg cxeli cicxvebis 
torkretirebiT maTi amonagis md
gradoba 5jer gaizarda. aR niSnuli 
manqanis dapatentebuli gamogonebis (AC № 774069 da US4251063) 2 licenzia 
SeiZina amerikis SeerTebulma Statebma. maT, rusTavuli kon struqciis man
qana saCamosxmo cicxvebis garda, gamoiyenes foladis dno bisas konverto
rebis cxeli torkretirebisaTvis da am manqanis avtore bad aSSSi aRiares 
rusTavis metalurgiuli qarxnis TanamSromlebi: martenis saamqros ufro
si guram qaSakaSvili, cecxlgamZle masalebis laboratoriis ufrosi Sal
va popiaSvili da sxvebi.

torkretmasa (gunning mux)
araformirebuli fxvnilovani cecxlgamZle masalebi SemakavSire

bel xsnarTan, romlebsac Seafrqveven cecxlgamZle amonagis zedapirze 
torkretmanqaniT. amJamad torkretmasebs farTod iyeneben metalurgiuli 
agregatebis mdgradobis gasazrdelad.



261

torsva, motorsva
lilvis torsebisa da sxva cilindruli an prizmuli detalebis 

nawilebis damuSavebis operacia.

torsi
raime sxeulis kiduri sibrtye, ganivi Wrilis waxnagi. 

torsuli SeerTeba
SesaduRebeli elementebis gverdiTi zedapirebis erTmaneTTan SeerTeba.

torfi
Waobis mcenareTa arasruli gaxrwnis Sedegad miRebuli sawvavi pro

duqti, romelic warmoiqmneba maRali tenianobisa da haeris naklebSeRweva
dobis pirobebSi. gaxrwnis procesSi mcenareTa nawili mTlianad gadadis 
e. w. humusSi, rac torfs aniWebs yavisfers da plastikurobas. 

t.is Tbounarianoba icvleba 21002400 kj/kg farglebSi. t.is Tbouna
rianobaze ZiriTadad gavlenas axdens misi nacrianoba, romelic 2335 %ia. 
rac ufro metia nacrianoba, miT ufro naklebia t.is Tbounarianoba. ga
moiyeneba rogorc adgilobrivi mniSvnelobis saTbobi.

totermani
brZmedis qveda centralur nawilSi warmoqmnili gaumdnari, uZravi 

Secxobili masa. t.is gamomwvevia sakazme masalebisa da airebis araswori 
ganawilebisa brZmedis WrilSi.

traversa
igivea, rac kadoni. 

transborderi
relsebze moZravi danadgari sarkinigzo mowyobilobis erTi xazidan 

meore paralelur xazze gadayvanisaTvis. metalurgiul qarxnebSi t. gamoi
yeneba, saamqros erTi malidan meore malSi tvirTis transportirebisaTvis.

transkristalizacia
kristalizacia, romelic xasiaTdeba sveto vani 

kristalebis gavrcelebiT zodis srul ga niv WrilSi. 
t.is ganviTarebas xels uwyobs li Tonis (Senadnobis) 
gadaxureba da zodis gaci vebis siCqaris zrda. sveto
vani kristalebis zo na gamoirCeva liTonis (Senadno
bis) ufro maRa li simkvriviTa da airis buStebisa da 
niJarebis naklebi ganviTarebiT. amitom t. uaryofiTad 
moq medebs liTonproduqciis meqanikur Tvisebebze.

transportiori
igivea, rac konveieri. 

transferkari
rkinigzis TviTmavali vagoni, aRWurvili xvimiriT fxvieri masale

bisaTvis. gamoiyeneba fxvieri masalebis transportirebisa da brZmedSi 
CatvirTvisaTvis. 

t.is xvimiris moculoba icvleba 2560 m3 farglebSi, rkinis madnis t.
is tvirTamweoba (30 m3 moculobiT) 60 tonaa. t.is datvirTva xorcieldeba 
greiferuli xiduri amwiT.

transkristalizacia
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transformatori
aparati, romlis daxmarebiT erTi 

Zabvis mqone cvladi deni gar daiqmneba 
meore Zabvis cvlad denad. denis six
Sire am dros ucvlelia.

t. Sedgeba pirveladi da meo
reuli xviebisagan, romelTa ricx vi 
aRiniSneba Sesabamisad: W1iT da W2iT.

pirvelad xvias miewodeba pir
veladi Zabvis deni. pirvelad xvia Si 
gavlisas pirveladi Zabvis deni ma
gnitgamtarSi warmoSobs cvlad magni
tur nakads, romelic SeaRwevs orive 
xviaSi. am nakadis perioduli cvlile
bis Sedegad emZ (eleqtro mamoZravebeli 
Zala) inducirdeba meoreul xviaSi da 
mis boloebze warmoiqmneba Zabva, ro
melsac meo reuls uwodeben.

pirveladi da meoreuli Zabvebis 
fardoba t.is xviebis ricxvis fardobis proporciulia da ganisazRvreba 
formuliT: 

 U1 
W1

K =  — =  —
 U2 W2  

xviebSi ganviTarebuli denebi aseve ZabvaTa ukuproporciulia.

T1 
U2— h  —T2 U1

t. SeiZleba iyos rogorc Zabvis amamaRlebeli, ise damadablebeli.

transformatoruli da dinamos foladi
furclovani foladi, romelic gamoiyeneba aparatebisa da manqane

bis im nawilebis dasamzadeblad, romlebic xSir damagnitebasa da ganma
gnitebas ganicdis (aseTi nawilebia eleqtromanqanebis polusis gulebi 
da Ruzebi, transformatorebis gulebi da sxv.). t. f.s unda axasiaTebdes 
maRali magnituri SeRwevadoba, mcire koercitiuli Zala, naklebi dana
kargebi histerezissa da fukos denebze. aseT Tvisebebs amJRavnebs mcire 
_ naxSirbadiani (0,1 % naklebi) foladebi 0,020,04 % gogirdisa da fosfo
ris Semcvelobis farglebSi. garda amisa, t. f. unda xasiaTdebodes maRa
li eleqtrowinaRobiT, rasac siliciumis gamoyenebiT aRweven (0,82,5 % Si). 
sabWoTa kavSiri didi raodenobiT valutas xarjavda evropis qveynebidan 
satrasformatoro foladis furclebis SeZenaze. XX saukunis ocdaaTian 
wlebSi es problema gadawyda trest `uralmetis~ teqnikuri direqtoris, 
gamoCenili metalurgis, profesor nikoloz qaSakaSvilis iniciativiT, ro
melmac am mizniT ganaxorciela kuSvis metalurgiuli qarxnis rekonstru
qcia da gadaaiaraRa satransformatoro foladebis warmoebisaTvis. 

transformatoruli zeTi
mineraluri zeTi, gamoiyeneba transformatorebisa da gamomrTvele

bis gasaciveblad, gamoirCeva mcire siblantiTa da aalebis maRali tempe
raturiT.

transformatori
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tranSea

trapeciuli formis Ria gvirabi gruntSi. misi sigrZe daniSnulebis 
mixedviT cvalebadobs ramdenime aseuli metridan (karieris gamxsneli da 
sxv.) ramdenime aseul kilometramde (navTobgazsadenebis gasayvanad).

trapeciuli CarCo

xis samagrebisaTvis damaxasiaTebeli gvirabebis ganivkveTis trape
ciuli forma. trapeciuli CarCo Sedgeba uRlisa da ori bigisagan (aras
ruli CarCo). xis srul CarCos emateba meoTxe elementi _ gvirabis iatakze 
dagebuli wolila. 

trepeli

igivea, rac diatomiti (ix. forovani naleqi mTis qani, romelic gamoi
yeneba Tbosaizolacio cecxgamZle masalad).

tresti #1…a/k `metalurgmSeni~ 

amierkavkasiis metalurgmSeni tresti #1……daarsda rusTavSi 1944 
wels a/k metalurgiuli qarxnisa da qalaq rusTavis aSenebis mizniT. Mmisi 
pirveli mmarTveli iyo polkovniki m. volski. 1945 wels trestis mmarTve
lad dainiSna nestor giorgaZe, mTavari inJinris Tanamdebobaze _ napole
on lobocki, ̀ metalurgmSenis~ pirveli sammarTvelos ufrosi iyo grigol 
Juravski, nestor giorgaZis organizatorobiT Seiqmna trestis sammarT
veloebi, romlebmac aaSenes: metalurgiuli qarxnis Tboeleqtrocentra
li, martenis, saglini, milsaglini, sortuli glinvis, furcelsaglini, 
koqsqimiuri, agrosabrZmede, milsaadidvo da sxva saamqroebi. garda me
talurgiuli qarxnisa, trestma `amierkavkasmetalurgmSenma~ aaSena rusTa
vis yvela samrewvelo obieqti: azotsasuqebis, sinTezuri boWkos, cementis, 
liTonkonstruqciebis qarxnebi, abanos, sadaxlosa da dedofliswyaros 
karierebi, amwemSenebeli qarxana, rusTavis centroliti, saSen masalaTa 
qarxnebi da rusTavis sacxovrebeli da administraciuli Senobebi.

trestma agreTve aaSena mravali samrewvelo da samoqalaqo daniS
nulebis obieqti qalaq TbilisSi _ Tbilisis saaviacio qarxnis asawyobi 
saamqro 48metriani malebiT, satelevizio koSki mTawmindaze, sabagiro 
gza rusTavelis Zeglidan mTawmindaze, gamomTvleli manqanebis qarxana, 
politeqnikuri institutis axali korpusebi, respublikuri saavadmyofo 
1000 sawolze, feradi metalurgiis kazreTis gaerTianeba kazreTis qalaqis 
tipis dasaxlebiT, ganaxorciela Tbilisis centrolitis rekonstruqcia, 
aaSena sayofacxovrebo qimiis qarxana, axali aeroporti velSi, zestafonis 
feroSenadnobTa qarxnis axali saamqroebi iaponuri RumlebiT, WiaTurisa 
da daSqesanis gamamdidrebeli fabrikebi, sanatoriumebi wyaltubosa da 
Savi zRvis sanapiroze, trestis aSenebulia Cveni qveynis sxva mniSvnelova
ni obieqtebi. trestma, pirvelma saqarTveloSi, aaSena iuneskos nusxaSi 
Setanili arqiteqturuli Zeglebi: Tbilisis metalurgiuli teqnikumi – 
dRevandeli saqarTvelos teqnikuri universitetis me2 korpusi, gaerTia
neba `saqnaxSiris~ sammarTvelo _ dRevandeli saqarTvelos mecnierebaTa 
erovnuli akademiis Senoba, saqarTvelos agraruli universiteti, rusTa
vis sastumro, bulaCauris sasmeli wylis saTavo nageboba, bulaCauri
TbilisirusTavis sasmeli wylis magistralebi. tresti a/k metalurgmSeni 
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yvelaze mZlavri samSeneblo organizacia iyo respublikaSi, romlis baza

ze Seiqmna saqarTvelos mSeneblobis saministro. 

trestis mmarTvels nestor giorgaZes socialisturi Sromis gmiris 

wodeba mieniWa da Cveni qveynis istoriaSi Sevida, rogorc legendaruli 

pirovneba. Semdeg trestis mmarTvelebi iyvnen: z. jafariZe, v. manjgalaZe, k. 

gogiCaiSvili, a. jafariZe, o. bibileiSvili, g. qarTveliSvili, z. kapanaZe, 

mTavari inJineri _ g. jixvaSvili.

trest `centrdomnaremontis~ rusTavis samSeneblosamontaJo 
sammarTvelo

trest `centrdomnaremontis~ rusTavis samSeneblosamontaJo sam

marTvelo ubani Seiqmna Savi metalurgiis saministros gankargulebiT 1958 

wels. misi pirveli mmarTveli iyo rusTavis aglosabrZmede saamqroebSi 

gamobrZmedili inJinermetalurgi, saqarTvelos damsaxurebuli inJineri, 

saxelmwifo premiis laureati nodar maisuraZe, mTavari inJineri _ al

bert srabovi. sammarTvelo sabWoTa kavSiris daSlamde asrulebda sab

WoTa kavSiris metalurgiuli qarxnis saamqroebis Rumlebis mimdinare da 

kapitalur remonts, cecxlgamZle masalebis wyobis didi moculobis sa

muSaoebs rusTavis metalurgiul qarxanasa da Savi metalurgiis samini

stros sawarmoebSi. nodar maisuraZes metalurgiuli qarxnis mTavar inJin

er mamuka mindelTan erTad aqtiuri monawileoba aqvs miRebuli indoeTis, 

alJirisa da iugoslaviis metalurgiuli qarxnebis samSeneblosamontaJo 

samuSaoebSi.

trefi

saglini dganis jvrismagvari glinis daboloeba, romlis daxmarebiT 

glini uerTdeba Spindels (trefuli quroTi).

tribaloi

kobaltnikelmolibdeniani Senadnobi, gamoirCeva gazrdili cveTame

degobiTa da koroziisadmi didi winaaRmdegobiT.

tridimiti

kaJmiwis erTerTi kristaluri modifikacia, xasiaTdeba sami _ α, β da 
γ alotropiuli formiT, romlebic advilad gardaiqmneba:

 117°C 163°C
α-t ↔ β-t ↔ γ-t  αs γSi gadasvlisas moculoba izrdeba 0,4 %iT.

trioblumingi

igivea, rac samgliniani blumingi (ix. dgani).

triodgani

igivea, rac samgliniani dgani (ix. dgani).

tripleti

speqtruli xazebis jgufi (xSirad sammagi), romlebic SeimCneva atome

bisa da molekulebis speqtrSi. t. warmoiqmneba kvanturi gadasvlis atome

bisa da molekulebis tripletur doneebs Soris.
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tripleqsprocesi
metalurgiuli teqnologiuri procesi, xorcieldeba sam calkeul 

agregatSi anu sam safexurad. magaliTad, foladis gamodnobis procesi 
konverterSi moqanave martenul Rumelsa da eleqtroRumelSi. aseT pro
cess iyenebdnen maRalfosforiani Tujis gadamuSavebisaTvis. sirTulisa 
da siZviris gamo, t.ma gavrceleba ver pova.

tripfoladi 
sakonstruqcio foladi, Seicavs 0,3 % naxSirbads, agreTve, manganums, 

siliciums, qroms, nikelsa da molibdens. misi plastikurobis maRali zRva
ri miiRweva am foladis deformaciis procesSi austenitis martensitSi 
gardaqmnis Sedegad. t.f.is gansakuTrebulad mniSvnelovani Tvisebaa rRve
vis maRali siblante da daRlilobiTi rRvevis mimarT didi winaaRmdegoba.

trolei
inglisuri sityvaa _ Trolley.
1. spilenZis an aluminis profilirebuli SiSveli gamtari _ mavTuli, 

romelSic gadis gamwevi eleqtroZravebis mkvebavi eleqtrodeni. magali
Tad, t.is daxmarebiT moZraobs martenis saamqros saRumle malSi Txevadi 
Tujis gadamtani elmavali xiduri amweebi;

2. figuruli kveTis spilenZis an aluminis mavTuli weviTi eleqtroZ
ravebis (tramvai, kontaqturi tipis elmavlis, xiduri eleqtroamwes da sxv.) 
deniT kvebisaTvis gorgolaWiani an sxva tipis denmimRebebis saSualebiT;

 3. eleqtrogamtari sadenebisa da maTi Semakavebeli konstruqciebis 
erToblioba moZravi meqanizmebisaTvis eleqtroenergiis gadacemis mizniT.

trosi
igivea, rac gvarli.

trostiti
rkinanaxSirbadiani Senadnobebis struqturuli Semdgeni, perlitis 

maRaldispersiuli saxesxvaoba, romelic xasiaTdeba firfitebs Soris 0,1 mkm 
toli manZiliT. saxeli uwodes frangi mecnieris l. trustis (18251911) 
pativsacemad.

ganarCeven moSvebisa da wrTobis t.s.

t. moSvebisa
xasiaTdeba marcvlovani agebulebiT; warmoiqmneba martensitis daS

lis Sedegad 350500 °C-ze moSvebis procesSi;
t. wrTobisa
xasiaTdeba firfitovani agebulebiT; warmoiqmneba austenitidan misi 

uwyveti gacivebis an izoTermuli dayovnebis Sedegad.

trotili 
toluolis nitraciis produqti. moyviTalo kristaluri feTqebadi 

nivTiereba.

tubingi saSaxte 
Saxtis miwisqveSa nagebobebis (Waurebi, satransporto gvirabebi da 

sxv.) rgoluri samagris wriuli elementi. mzaddeba liTonisagan (Tuji, 
foladi) an rkinabetonisagan.
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tubinguri samagri
mTliani, mrudi moxazulo bis sa

magri. Sedgeba, erTmaneTTan mijriT midg
muli samagri segmen tebisgan (tubingebi
sagan), romel Tac Siga zedapirze aqvs 
grZivi da ganivi sixistis malebi. misi 
gare zedapiri gluvia. arsebobs liTo
nisa (Tujis) da rkinabeto nis tubingebi.

tuliumi (Tm) 
perioduli sistemis III jgufis iSviaT miwaTa liTonebis ojaxis 

yvelaze naklebad gavrcelebuli vercxlismagvari liToni. haerze nela 
iJangeba, reaqciaSi Sedis wyalTan. t. 1879 wels upsalaSi aRmoCina Sved
ma qimikosma p. klevem. saxeli uwodes skandinaviis uZvelesi saxelis _ 
Thules mixedviT. liTonuri t. Ppirvelad miiRes amerikelma mecnierma f. 
Spedlingma da a. daanma.

birTvuli izomerebis CaTvliT t.is izotopebis ricxvia 28, atomuri 
nomeri _ 69, atomuri masa _ 168,98. izotopebis masaTa diapazonia 152→176.

tuliumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

169Tm 168,934212 100 stabiluria bmr

170Tm 169,935198 0 128,6 dRe niSnuli

cnobilia t.is Cvidmeti xelovnuri radioaqtiuri izotopi. 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= 680dRe, β) reaqciebis mixedviT.

vinaidan 170Tms βnawilakebis garda aqvs rbili γgamosxiveba (84 mev), 
misi gamoyeneba SesaZlebelia gamagrafiaSi.

t.s aqvs Semdegi eleqtronuli struqtura: 4s2 4p6 4d10 4f13 5s2 5p6 6s2.
K-, L- da M- garsebi Sevsebulia.
am elementis qimiuri Tvisebebi dRemde naklebadaa Seswavlili (ix. La). 
t. kristaldeba heqsagonur mWidrod ganlagebul sistemaSi. misi 

simkvrivea 9321 kg/m3, dnobis temperatura _ 1818 K (1545 °C), xolo duRilisa 
_ 1998 K (1725 °C), Tbogamtarobaa 16,8 vt/m.K, wrfivi gafarToebis temperatu
ruli koeficienti _ 13,3·10-6  K-1, ionuri radiusia 0,869 Ǻ.

t. ZiriTadad gamoiyeneba radiaciis wyarod portatul rentgenul 
mowyobilobebSi.

t.s biologiuri roli ar gaaCnia, naklebtoqsikuria, aris stimulatori.
adamianis organizmSi misi Semcvelobis Sesaxeb monacemebi ar aris cno

bili, savaraudod, umniSvneloa. Semcveloba dedamiwis qerqSi _ 0,48·10-4  %ia, 
atlantis okeanis zedapirul fenebSi _ 1,3·10-11 %, siRrmul fenebSi _ 1,6·1011 %, 
wynari okeanis zedapirul fenebSi _ 0,7·10-11 %, siRrmul fenebSi _ 3,3·1011 %. 
t.is ZiriTadi mineralebi da wyaroebia: monaciti [(Ce, La ...)PO4] da bastne
ziti [(Ce, La ...)(CO3)F]. tuliumis miRebis ZiriTadi mineralebia – qsenotimi 
da evqseniti. miiReba La oqsidebis 10001500 °C-ze metalurgiuli aRdgeniT.

t. msoflio warmoebaa ~100 t/w, msoflio maragia _ 105 t.

Tujis tubingi
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tumbva
erTi rezervuaridan (auzidan) meore rezervuarSi raime siTxis (wylis, 

navTobis, haeris) gadatana gaiSviaTebis, wnevisa an dawolis SeqmniT.

tumbo
manqana, romelic Zravas meqanikur energias gardaqmnis siTxis mdgo

mareobis meqanikur energiad misi SedarebiT maRal doneze gadasatanad, ga
dasaadgileblad an SekumSuli airebis, haeris misaRebad. konstruqciuli 
Taviseburebebis, moqmedebis principisa da sxv. niSnebis mixedviT ganarCeven: 
dguSian, niCbebian, centridanul, RerZul, varskvlava, rotaciul, nakadur 
da sxv. saxis t.s. farTod gamoiyeneba teqnikis nebismier dargSi. metalur
giul warmoebSi farTod gamoiyeneba Semdegi saxis t.: wyalbadmomaragebis 
sistemis dguSiani an niCbebiani t.; navTobproduqtebis transportirebisa 
da Senaxvis sistemaSi gamoyenebuli t.; hidrownexebSi gamoyenebuli t.; 
haeris an airebis gamoqaCvisa da vakuumis Semqmnel t.s uwodeben eqshaus
terebs an vakuumtumboebs. haerisa da airis miwodebisaTvis saWiro t.s 
wnevisa da daniSnulebis mixedviT uwodeben ventilatorebs, haermberebs, 
kvamlsawovebs, kompresorebs. ukanaskneli gamoiyeneba SekumSuli airis 
an haeris misaRebad, pnevmat(ik)uri instrumentebis, CaquCebisa da wnexebis 
muSa obis uzrunvelsayofad.

t.s ZiriTadi parametrebia: mwarmoebluroba (xarji), wneva da sim
Zlavre. mwarmoebluroba ganisazRvreba momxmareblisTvis mis mier miwodeb
uli siTxis raodenobiT drois gansazRvrul monakveTSi (m3/wm an m3/sT; kg/wm; 
kg/sT). wveTovani siTxeebisTvis dawola ganisazRvreba gadasaadgilebeli 
siTxis svetis simaRliT mSi (kgm/kg = m).

t. danadgaris simZlavre ganisazRvreba formuliT:
 QH  
N =  — vt,  sadac
    z 

Q aris t.s mwarmoebluroba, xarji m3/wm an [kg/wm];

H _ dawola [kgm/kg] anu [m]; Z _ t., danadgaris mqk.

tumboebis avtomaturi marTva 
erTi an ramdenime tumbos avtomaturi CarTvaamorTva wyalSemkrebSi 

wylis donis mixedviT; satumbe danadgaris avtomaturi dacva tumbos mwarmo
eblurobis dakargvisa da tumbosa da Zravas sakisrebis gadametxurebisagan. 

turbohaermberi
centridanuli tipis haermberi, romelic moZraobaSi mohyavs orTqlis 

turbinas. brZmedis haergamxureblebis haeriT uzrunvelyofis danadgari _ 
mcire wnevis kompresori 1,123 atmmde wneviT. t.is mwarmoebluroba icv
leba 24006900 m3/wT sazRvrebSi brZmedis Rumlis moculobis Sesabamisad.

turbulenturi moZraoba
siTxis da airebis moZraoba, romlis nakadSi sxvadasxva sididis, 

simZlavris grigali warmoiqmneba, ris Sedegadac maTi hidro da Termodi
namikuri maxasiaTeblebi (temperatura, siCqare, wneva, simkvrive) ganicdis 
qaosur fluqtuacias. t. m. wertilidan wertilamde da droSi arareguli
rebadia. bunebasa da teqnikur mowyobilobebSi (milebSi, arxebSi, WavlebSi, 
siTxeebsa an airebSi, mosazRvre fenebSi myari sxeulebis moZraoba da a. S.) 
siTxeebisa da airebis nakadis umetesoba turbulenturia.
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t. nakadiT dakavSirebuli sivrcis nebismier wertilSi icvleba ro
gorc siCqare, ise misi mimarTuleba. siTxis fenovani, laminaruli moZrao
bis dros nakadis saSualo siCqare mimarTulia nakadis RerZis gaswvriv da 
mudmiv sididea. ix. laminaruli, firfitovani moZraoba.

tute
Zlieri fuZe, romelic kargad ixsneba wyalSi. t.s uwodeben mwvave 

natriums _ karestiks (NaOH), mwvave kaliums (KOH), Camqral kirs [Ca(OH)2], 
bariumis Jangis hidrats [Ba(OH)2]. t. ganzavebul wyalxsnarSi ganicdis 
srul disociacias, iSleba ionebad. mag., mwvave natriumi iSleba Na+ ionad 
da OH- ionebad, Camqrali kiri _ Ca++ ionebad da OH- or ionad. tutis roli 
teqnikaSi metad mniSvnelovania. farTod gavrcelebulia:

a) kiri CaO da Ca(OH)2, romelsac iReben bunebrivi kirqvebis gamowviTa 
da CaOs CaqrobiT. 

b) soda _ Na2CO3, romelsac amzadeben NaCl-ian amiakuri meTodiT; 
g) amiaki _ NH3, romelsac iReben elementebis sinTezis gziT an koqsis 

airidan daWeris meTodiT; 
d) kaustiki _ NaOH, iReben sodidan ferituli meTodiT da eleqtro

lizuri meTodiT NaCldan; 
e) potaSi _ K2CO3, romelsac moipoveben mcenareulTa nacridan, 

mineralebidan da eleqtrolizis gziT. ukanaskneli meTodiT iReben mwvave 
kaliums (KOH).

tuteliTonebi
perioduli sistemis I jgufis erTvalentiani liTonebi (LI), natriumi 

(Na), kaliumi (K), rubidiumi (Rb), ceziumi (Cs), romlebic gamoirCeva msgav
si qimiuri da fizikuri TvisebebiT. isini miekuTvneba msubuqi liTonebis 
jgufs, romelTa kuTri wona xuTze naklebia. Tavisufal mdgomareobaSi 
advilad iJangeba haerze, Slis wyals wyalbadis gamoyofiTa da mwvave tu
teebis, mwvave kaliumisa da mwvave natriumis warmoqmniT. haerze gaxurebis 
SemTxvevaSi t. warmoqmnis zeJangebs, magaliTad, natriumis zeJangs _ Na2O2.

tutemiwa liTonebi
perioduli sistemis II jgufis qvejgufis elementebi: kalciumi (Ca), 

stronciumi (Sr), bariumi (Ba) da radiumi (Ra). am elementebis saxelwode
ba tutemiwa liTonebi _ ganisazRvreba da aixsneba imiT, rom warmoqmnis 
Jangulebs, romelTac ukavia Sualeduri mdgomareoba tute Jangeulebsa 
(natriumis da kaliumis Jangulebi) da miwis qerqSi Semaval Jangeulebs 
Soris (magaliTad, aluminis zeJangs _ AAl2O3).

t. movercxlisfro ruxi ferisaa, swrafad iJangeba haerze. ufro 
dawvrilebiT am liTonebis Sesaxeb, ix. Sesabamisi terminebi.

tutianoba
igivea, rac fuZianoba.

tuCi
igivea, rac cxviri (ix. cxviri cicxvisa).

tyvarCelis koqsvadi naxSirebis gamamdidrebeli fabrika
aaSena specializebulma trestma `SaxtmSenma~ tyvarCelis sam Saxta

sTan erTad a/k sruli metalurgiuli ciklis qarxnis koqsqimiuri saam
qros koqsvadi naxSirebis koncentratebiT uzrunvelsayofad.



269

tyibulisa da tyvarCelis Saxtebis, gamamdidrebeli fabrikebis, sac
xovrebeli saxlebis, saqalaqo administraciuli Senobebis da sxv. mSe
nebloba mimdinareobda gaerTianeba `saqnaxSiris~ kapdabandebebiT, mSe
neblobas unarianad uZRveboda saqarTvelos industrializaciis fuZem
deblis profesor nikoloz qaSakaSvilis TanamebrZoli da kolega, samTo 
saqmis didi moamage, organizatori da mecnieri boris gujejiani. 

tyvia (Pb) 
t. rbili, Wedadi, plastikuri mqrqalruxi feris liToni. tenian haer

ze ifareba oqsiduri afskiT. Jangbadisa da wylis moqmedebisadmi mdgra
dia, ixsneba azotmJavaSi.

t. cnobilia Zveli civilizaciebis droidan. anglosaqsebi mas Lead 
uwodebdnen, xolo laTinurad _ plumbums. tyvia, rogorc uZvelesi droi
dan yvela cnobili liTonis saxelwodeba, qarTuli warmoSobisaa, rac ima
ze miuTiTebs, rom liTonebis warmoeba da gamoyeneba qarTveluri tomebis 
erTerTi ZiriTadi saqmianoba iyo. am istoriul WeSmaritebas adasturebs, 
agreTve, mravali arqeologiuri aRmoCena, romlebic adastureben, rom met
alurgiul warmoebas Cveni qveynis teritoriaze mravalsaukunovani isto
ria aqvs. 

t.is atomuri nomeria ricxvi 82, misi atomuri masaa 207,2. bunebrivi 
t. oTxi izotopisgan Sedgeba: 204(1,4 %), 206(24,1 %), 207(22,1 %) da 208(52,4 %) 
masuri ricxvebiT. izotopebis ricxvi birTvuli izomerebis CaTvliT aris 
41. izotopuri masebis diapazonia _ 184→214.

tyviis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

204Pb 203,973020 1,4 stabiluria

205Pb 204,974458 0 1,51∙107 weli

206Pb 205,974440 24,1 stabiluria

207Pb 206,975872 22,1 stabiluria bmr

208Pb 207,976627 52,4 stabiluria

210Pb 209,984163 kvali 22,3 weli niSnuli

214Pb 213,999798 kvali 26,8 sT

radioaqtiur madnebSi tyviis atomuri masa madnis Sedgenilobisa da 
xnovanebis mixedviT icvleba. tyviis, agreTve, uranisa da Toriumis gansaz
Rvra saSualebas iZleva, radioaqtiuri daSlis kanonis daxmarebiT gamovT
valoT madnis xnovaneba. msgavsi Sedegi SeiZleba miviRoT tyviis izoto
pebis Sefardebis, magaliTad, 206Pb/207Pbis masspeqtrometruli gansazRvris 
gziT. Tu vivaraudebT, rom dedamiwis t.is mTliani raodenoba masuri 
ricxvebiT 206, 207 da 208 radiogenuri warmoSobisaa, maSin SeiZleba da
vadginoT planetis xnovaneba (asaki), gavzomavT ra am izotopebis fardo
biT raodenobebs. dedamiwis am meTodiT gamoTvlili asaki 5∙109 weliwadis 
rigisaa. izotop 210Pbis mixedviT SeiZleba mxatvruli nawarmoebebis (su
raTebis) asakis gansazRvrac. 
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uranis ojaxis tyviis izotopebi
uranis ojaxSi t.is ori radioaqtiuri izotopia. 210Pb (RaD, 21 weli, 

βnawilakebi, 17kev energiiT, α- daSliT 1,7·106 %) da 214Pb (RaB, 26,8wT, β). To
riumis ojaxSi _ 212Pb (ThB, 10,6sT, β), aqtiniumis ojaxSi _ 211Pb (AcB, 36,1wT, 
β) da radioaqtiur rigSi (4n+1) _ 209Pb (3,32sT, β, ix. Np). garda amisa, cnobi
lia t.is oci sxva xelovnuri izotopi (A=188÷192) α-nawilakebis gamocemiT 
iSleba. 

2 da 4valentiani tyviis SenaerTebi
t. miekuTvneba perioduli sistemis IV jgufs. misi umaRlesi valen

tobaa oTxi, magram orvalentiani SenaerTebi ufro mdgradia. Pb2+/PbO2 ele
qtrodis standartuli potencialia 1,45v. t.is eleqtronuli struqturaa: 
5s2 5p6 5d10 6s2 6p2.  K-, L-, M- da N _ garsebi Sevsebulia.

tyviis orvalentiani marilebi miwovani elementebis marilebTan ms
gavsebas avlens. sulfati, fToridi, qromati da karbonati uxsnadebia. 
t. hidroJangi tuteSi plumbitebis warmoqmniT ixsneba. sxva halogenuri 
warmonaqmnebi civ mdgomareobaSia xsnadi. t. nitrati ileqeba koncentri
rebul HNO3Si. t.s aqvs Zlieri midrekileba kompleqsebis warmoqmnisadmi, 
gansakuTrebiT mikrokoncentraciis pirobebSi. oTxvalentiani t. warmoqm
nis SenaerTebs: PbO2, PbCl4 da Pb(SO4)2 _ plumbatebs, romlebic Zlieri dam
Jangavebia. hidridi PbH4 aramdgradia. cnobilia, agreTve, liTonorganuli 
warmonaqmnebi Pb(SH3)4, Pb(CO2H5) da sxv. Pb2+ ionis radiusia 1,2Å, xolo Pb4+
isa _ 0,82Å.

liToni kristaldeba kuburgverdebdacentrebul sistemaSi, aqvs 
11350kg/m3 simkvrive, dnobis temperaturaa 600,65 K (327 °C), xolo duRilis 
_ 2013 K (1740 °C), Tbogamtaroba _ 35,3vt/m.K, wrfivi gafarToebis temper
aturuli koeficienti _ 29,1·106K1. Pb/Pb2+ standartuli potencialia 0,13v. 
tyviis qimiuri mdgradoba da meqanikuri simtkice dabalia. 

tyviis Senadnobis gamoyeneba mrewvelobaSi
tyvia da misi Senadnobebi da SenaerTebi farTodaa gamoyenebuli mrewv

elobaSi. maT iyeneben milebis, akumulatorebis, kabelebis, tipografiuli 
Sriftis, saRebavebis da sxv. warmoebaSi. is birTvuli gamosxivebisgan Ses
aniSnavad icavs rogorc adamianebs, ise teqnikas.

tyviis biologiuri roli da bunebaSi gavrceleba
t. da misi SenaerTebi Zlier toqsikuria, mas biologiuri roli ar 

gaaCnia. is kancerogenuri da teratogenuria. misi Semcveloba adamianis 
kunTovan qsovilSi aris 0,23÷3,3·10-4 %, Zvlovan qsovilSi _ 3,6-30,0·10-4 %, 
sisxlSi _ 0,21 mg/l. yoveldRiurad sakvebTan erTad adamiani iRebs 0,060,5 
mg. toqsikuri dozaa 1 mg, Semcveloba saSualo wonis (70kg) adamianis or
ganizmSi (ConCxSi) _ 120 mg.

Semcveloba dedamiwis qerqSi _ 14·104 %; atlantis okeanis zedapirul 
fenebSi _ 3·109 %, siRrmul fenebSi _ 4·1010 %, wynari okeanis zedapirul 
fenebSi _ 1·10-9 %, siRrmul fenebSi _ 1·1010 %. t. ZiriTadi madnebi da wya
roebia: galeniti [PbS], angleziti [PbSO4], cerusiti [PbCO3], piromorfiti 
[Pb5(PO4)Cl], mimetiti [Pb5(AsO4)3Cl].

tyviis msoflio warmoebaa 4,1·106 t/w, msoflio maragia _ 8,5·106 t.

tyviis dadebiTi da uaryofiTi istoriuli epizodebi
mkiTxelTaTvis interesmoklebuli ar iqneba t. ramdenime epizodis aR

niSvna am elementis, rogorc dadebiTi, ise uaryofiTi Tvisebebis gaxseneba.
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Zveli romis imperiis dangrevis erTerT mizezad amerikeli da kanade
li mecniertoqsikologebi Tvlian imperiis saSualo mmarTveli klasebis 
mier tyviisgan damzadebuli WurWlis (boTlebis, larnakebis, sasmisebisa 
da sxv. nakeTobebisa da kosmetikuri tyviis Semcveli saRebavebis) farTo, 
yoveldRiur gamoyenebas. romaeli patriciebis sicocxlis xangrZlivoba 
ar aRemateboda 25 wels. qveda fenebis warmomadgenlebi naklebad iwam
lebodnen, vinaidan isini ar xmarobdnen Zvirfas WurWels, nakeTobebsa da 
tyvi isSemcvel kosmetikur saSualebebs. magram isinic xom tyviis wyalsade
niT sargeblobdnen, rac, agreTve, iwvevda maT naadrev daberebas da xangrZ
liv mowamvlas. amitomaa, rom Zveli romis mcxovrebTa neStSi (ZiriTadad 
ZvlebSi) t. Semcveloba normaze gacilebiT maRalia. tyviis yvela xsnadi 
SenaerTi toqsikuria. romis wyalsadenis wyali Seicavda didi raodenobis 
naxSirmJava airs, romelic tyviasTan Sexebisas warmoqmnida kargad xsnad 
naxSirmJava tyvias. adamianis organizmSi am SenaerTis sul mcire doziT 
moxvedrac ki iwvevs tyviiT kalciumis Canacvlebas, romelic Sedis orga
nizmSi da iwvevs qronikul daavadebebs. rasakvirvelia, imdroindeli qimiis 
codnis done am movlenas axnas ver mouZebnida.

t.is `danaSauli~ marto romis damangreveli erTerTi faqtoriT ar 
SemoizRudeba. t. gamoiyeneboda araerTi sastiki RonisZiebebis gansaxor
cieleblad, ris Sesaxebac istoriul analebSia dafiqsirebuli. marto is, 
rom Sua saukuneebis inkvizitorebi damnaSaveTa dasjis erTerT meTodad 
iyenebdnen yurebSi gamdnari t. Casxmas, sakmarisia misi uaryofiTi daxa
siaTebisTvis. veneciaSi dRemde Semonaxulia erTerTi sapatimros Senoba, 
romlis WerSi mowyobili iyo tyviis furclebiT gadaxuruli kamerebi, 
sadac patimrebi zafxulis TveebSi itanjebodnen autaneli sicxiT, xolo 
zamTarSi iyinebodnen. am Senobidan yovelTvis ismoda araadamianuri Zaxi
li _ patimrebis TxovnaSvelis Sesaxeb.

cecxlsasroli iaraRis gamogonebis Semdeg t.is moqmedebis areali 
sagrZnoblad gaizarda da gafarTovda _ I da II msoflio omebSi, rasac 
milionobiT adamianis sicocxle Seewira.

ramdenime gramiani t. romliTac ilia WavWavaZis naTeli Subli iyo 
gangmiruli, rogorc borotmoqmedebis nimuSi, muzeumSi inaxeba.

me19 da me20 saukuneebSi teqnikis da mrewvelobis TiTqmis yvela dar
gis ganviTarebam gamoiwvia tyviis warmoebis mkveTri zrda.

tyviiani brinjao _ ixileT antifriqciuli Senadnobebi.

tyviis azidi
Pb(N3) _ wyalbadazotmJavas (HN3) tyviis marilia. miekuTvneba inicia

torul feTqebad nivTierebas. afeTqebisas gamoyofs 380 kkal/kg siTbos, 
airebis moculoba udris 308 l/kg, afeTqebis temperaturaa _ 4300 °C, deto
naciis siCqare _ 5300 m/wm, muSaobis unari _ 115sm3.

tyviis akumulatorebi
1859 wels frangma gaston platem gamoigona denis qimiuri wyaro _ 

tyviis akumulatori, romelTa damzadebaze ixarjeba mrewvelobaSi gamoS
vebuli t. mesamedze meti. sul cota xnis win ingliselma wyalmyvinTavebma 
zRvis fskeridan amoiRes 80 wlis winaT CaZiruli gemis samanqano ganyo
filebis akumulatori, romelic kvlav iZleoda dens. aSSSi SemuSavebu
lia tyviis akumulatoruli did zomis batareis proeqti, romelmac pikis 
saaTebSi eleqtroenergia unda daakmayofilos.
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tyviis gamoyeneba navTobis teqnologiaSi, saRebavebsa da 
rentgenografiaSi

t.ze didi moTxovnilebaa sawvavis, kerZod, benzinis warmoebaSi. feT
qebadsawinaaRmdego tetraeTiltyvias ureven (1 grze 1 lze naklebi kon
centraciiT) benzinSi, romelic iRebs Seferilobas da gamonabolqvi aire
bidan moefineba mTel msoflios. CrdiloeT naxevarsferos zRvebisa da 
xmeleTis mTel teritoriaze avtomobilebi da sxva teqnika erTi wlis 
ganmavlobaSi benzinis danamatebidan warmoqmnil 50 aTas tonaze met te
traeTiltyvias gamoafrqvevs. 

t. farTod iyeneben eleqtrokabelebis damcvelad. qimiur mrewvelo
baSi, gogirdmJavas abazanebisa da milgayvanilobebis zedapirs faraven 
t.is Txeli afskiT, rac saimedod icavs maT koroziisagan. t. Senadnobebi 
farTod gamoiyeneba burTulasakisrebSi.

t. Sriftis ZiriTadi masalaa, brolis Seucvleli komponenti, rome
lic mis brWyvialebasa da sisufTaves uzrunvelyofs.

t.is Semcveli saRebavebi uxsovari droidanaa cnobili. tyviis Te
Tris gamowviT iReben antikoroziul saRebavs. 

medicinaSi t.sa da mis Senadnobebs iyeneben rogorc SemakavSirebels, 
tyivilgamayuCebelsa da anTebis sawinaaRmdego saSualebas. aRsaniSnavia, 
rom t. momakvdinebel zemoqmedebas axdenen adamianis organizmze. samuSao 
moednebis haerSi misi koncentracia ar unda aRematebodes 0,00001 mg/lze.

liTonuri t. erTerTi gaumWvirvale masalaa radioaqtiuri da rent
genuli gamosxivebisTvis. t.is ekranebs farTod iyeneben atomur energeti
kasa da birTvul teqnikaSi. amJamad SemuSavebulia t.is miRebis axali te
qnologia _ amalgamuri rafinireba, riTac miiRweva misi maRali sisufTave, 
sul 0,00001 % minarevebiT.

tyviis madnebi
sawarmoo masStabebiT tyviis misaRebad gamoiyeneba misi mineralebi, 

romelTagan ZiriTadia: tyviis kriala _ galeniti (PbS), tyviis TeTri mada
ni cerusiti (PbCO3), tyviis sulfati (PbSO4), angleziti da sxv.

t. madnebidan miRebul Jangeulebs iyeneben saRebavebis dasamzadeb
lad (ufro dawvrilebiT aRniSnuli mineralebis Sesaxeb ix. Sesabamisi 
terminebi).

tyviis Senadnobebi
Senadnobebi, romelTa SedgenilobaSi ZiriTadi elementia tyvia. t. 

Senadnobebs miekuTvneba: a) babitebi; b) Senadnobebi spilenZTan; g) sastambo 
Senadnobebi, e. w. gartebi, romelTa Sedgenilobaa: 4 % Sn; 23 % Sb; 1 % Cu; 72 % 
Pb _ Sriftis CamosxmisaTvis; 57 % Sn; 1416 % Sn, 7781 % Pb stereotipebis 
CamosxmisaTvis. 

t.is Senadnobebi akumulatoris firfitebisaTvis 612 % Sb, danarCeni 
kabelebis garsacmisaTvis, spilenZiT, teluriT, stibiumiTa da kaliT mci
redlegirebuli Senadnobebia.

tyibulis naxSirebis gamamdidrebeli fabrika
tyibulis naxSirebis gamamdidrebeli fabrika aSenda a/k sruli me

talurgiuli ciklis qarxnisaTvis tyibulis SaxtebSi mopovebuli naxSi
rebis gadasamuSaveblad saqnaxSiris gaerTianebis mmarTvelis boris gu
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jejianis uSualo xelmZRvanelobiT, dasavleTis qveynebSi gamoyenebuli 
naxSirebis gamdidrebis progresuli teqnologiiT koqsvadi naxSirebis 
koncentratebis sawarmoeblad. gamamdidrebeli fabrikis mSenebloba gana
xorciela specializebulma trestma `SaxtmSenma~. 

n. qaSakaSvilis mier ukrainis kvleviT institutebSi Catarebuli eqspe
rimentebis safuZvelze tyibulis gamamdidrebeli koncentratebis, tyvar
Celis koqsvadi naxSirebis koncentratebisa da ukrainis 25 %iani koqs
vadi naxSirebis kazmis nareviT, rusTavSi koqsqimiur saamqroSi Semcxvari 
metalurgiuli koqsiT brZmedis saamqroSi dneboda Tuji foladsadno
bi saamqrosaTvis, koqsis airiT azotsasuqebis qarxanaSi xorcieldeboda 
azotovani sasuqebis miReba, xolo energetikuli naxSirebiT muSaobda rus
Tavis 150mgvtiani Tboeleqtrocentrali. 

tyleJa
liTonebis wneviT damuSavebis saxeoba, ris Sedegadac xdeba nakeTo

bis gabrtyeleba da misi sisqis Semcireba. 

Tsebri SeerTeba SeduRebisas
SeerTeba, romelSic SesaduRebeli elementebi ganlagebulia or ur

TierTperpendikularul sibrtyeze da erTi maTganis torsi meore zedapi
ris gverdiT zedapirTanaa mierTebuli.

ТBМprocesi [TBM (thyssen blow metallurgy) process]
kombinirebuli Jangbadkonverteruli procesi, specialuri reJimiT 

zemodan Jangbadis klebadi gaqreviT, romelic regulirdeba cicxvSi qSi
nis CaSvebis siRrmiT _ nakadis klebis neitralur airebTan (Ar, N2, CO2) 
erTad Seaqreven mcire raodenobiT O2s. am process iyeneben TujSi mcire 
Semcvelobis 0,10,4 % Si dros. misi upiratesobaa (ldprocesTan SedarebiT) 
0,51,0 %iT ufro maRali, vargisi Txevadi foladis gamosavali da cecxl
gamZle amonagis medegobis 2040 %iT momateba.

u

ube
sivrce, romelic miwisqveSa gvirabis erT an orive mxares iqmneba sa

sargeblo namarxis amoRebis Sedegad.

ube kamarisa
kamarisqveSa moculoba, rome lic 

SemosazRvrulia kamaris Siga zeda
piriTa da kamaris fuZeze (qus lze, 
sayrdenebze) gamavali warmo saxviTi 
horizontaluri sibrtyiT. u. k. Rumlis 
samuSao sivrcis erTerTi ZiriTadi 
nawilia. rac metia kamaris radiusi, 
miT metia u. k. mo culoba. Tu rkaluri 
foladsad nobi Rumlis kamaras sfe
ruli seg mentis forma aqvs, u. k. (V) 
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gamoian gariSeba (gamoiTvleba) sferuli segmentis moculobis saangariSo 
formuliT:

V= πh(3a2+h2):6= πh2(3r-h):3, sadac h _ kamaris anu sferuli segmentis si
maRlea, a _ kamaris fuZis radiusi, xolo r _ kamaris radiusi.

udawneo  gvirabi 
miwisqveSa nageboba did manZilze wylis udawneo miwodebisaTvis. 

ZiriTadi daniSnulebaa miwisqveSa samanqano darbazidan wylis arineba, 
mocileba.

udifuzio gardaqmna
sawyisi da warmoqmnili fazebis Seucvleli Sedgenilobisa da sxva

dasxva xarisxis atomis gadaunawileblad mimdinare fazuri gardaqmna.

uzomvadi
igivea, rac arazomvadi. liTonproduqcia, romelic momxmarebels 

miewodeba woniT, gansazRvruli zomis daucvelad.

uTanabroba
foladis, Tujisa an sxva Senadnobis qimiuri Sedgenilobis araerT

gvarovneba zodis an nakeTobis sxvadasxva nawilSi.

uTo
saglinavi dganis teqnologiuri xazis nawili, romlis daniSnule

baa liTonproduqciis gasworeba da misi zedapiris gauToeba. konstruqci
uli Taviseburebis mixedviT gavrcelebulia: brtyeli, fasonuri, wriuli 
(mrgvali) u. anu uToglini.

ukmarnakrebi
liTonproduqciis an sxva saxis produqciis, masalisa an mowyobi

lobis arasruli, Seuvsebeli partia (raodenoba).

ukmarsxmuli 
arasruli wonisa da zomis (simaRlis) zodi. gansazRvruli wonisa da 

simaRlis u. zodi SeiZleba miRebul iqnes kondiciuri naxevarfabrikatis 
saxiT, romlis Semdgomi gadamuSavebagaglinva mizanSewonilia vargisi wo
nis gamosavlianobiT. u.s kondiciurobas gansazRvraven im teqnikuri piro
bebiT, romelic moqmedebs mocemul saamqroSi.

ukmarSenaduRi 
SeduRebis nakeris defeqti, romelic gavrcelebulia bzaris, niJaris 

an araliTonuri CanarTis (widisa da sxv.) saxiT.

ukmarwona anu ukmarwonili 
nadnobis, zodis, sxmulis raime liTonnakeTobis arasruli wona; teq

nikuri pirobebiT gaTvaliswinebul wonaze naklebi wona. 

ukmarxurebuli
nadnobis gamoSveba foladis markiT gaTvaliswinebuli temperaturis 

qvemoT, rac foladis Camosxmisas defeqtebs iwvevs sxmulis zedapirze. 
zodis glinvisas instruqciiT dadgenili temperaturis qvemoT, liTon
produqciis zedapiruli defeqtebi aRiniSneba.
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ukrainul enaze eqvsenovani metalurgiuli terminebis leqsikonis 
gamocema

ukrainis mecnierebaTa 
erovnuli akademiis prezident 
boris patonis da va lebiT enaT
mecnierebis institutis TanamS
romlebma, ukrainis mecnierebaTa 
akademiis enobrivsainformacio 
fondis TanamSromlebTan erTad 
(Tavmjdomare akademikosi vlad
imir Sirokovi) ganaxor cieles 
olga metrevelis Sedgenili meta
lurgiuli terminebis redaqtireba. am periodSi saqarTvelos teqnikuri 
universitetis metalurgiuli fakultetis ukrainuli enis Semswavleli 
kaTedris xSiri stumrebi iyvnen sxvadasxva dros ukrainis sruluflebi
ani elCebi saqarTveloSi m. spisi, v. cibenko, kanadaSi ukrainis diasporis 
Tavmjdomare v. bardini da sxvebi. 

2014 wels gamocemuli metalurgiuli terminebis eqvsenovani (ukrainu
li, qarTuli, rusuli, inglisuri, germanuli, franguli) ortomeuli, leq
sikonis samecniero saredaqcio sabWos Tavmjdomarea ukrainis mecnierebaTa 
erovnuli akademiis prezidenti, legendaruli boris patoni. Ees gamocema 
istoriulia, radgan ukrainis ruseTTan saomarma moqmedebebmac ver SeuSa
la xeli mis dastambvas. mis SedgenaSi, redaqtirebasa da gamocemaSi mona
wileoba miiRes sami qveynis msoflioSi gamoCenilma mecnierebma. aRsaniS
navia is faqti, rom ukrainas msoflioSi metalurgiuli warmoebis doniT 
meSvide adgili ukavia, magram metalurgiuli terminebi saqarTvelos teq
nikuri universitetis ukrainuli enis Seswavlisa da teqnikuri Targmnis 
kaTedraze kaTedris gamgem olga metrevelmaroJkom Seadgina metalurgi
uli fakultetis mecnierebTan erTad. am istoriul gamocemas xels aweren 
saqarTvelos, ukrainisa da ruseTis mecnierebaTa akademiebis prezidentebi. 
ortomeulis mTavari redaqtori da gamomcemelia teqnikur mecnierebaTa 
doqtori, profesori guram qaSakaSvili.

ukrainuli enis da teqnikuri Targmanis kaTedra
saqarTvelos teqnikuri universitetis 

metalurgiuli fakultetis dekanis profe
sor guram qaSakaSvilis iniciativiTa da 
universitetis reqtor profesor ramaz xu
roZis mxardaWeriT 2003 wels sazogadoebriv 
sawyisebze daarsda ukrainuli enis Semswav
leli da teqnikuri Targmanis kaTedra. kaT
edris gamged dainiSna teqnikur mecniere
baTa kandidati olga metreveliroJko. man 
kaTedris TanamSromlebTan erTad, ukrainis 
mecnierebis istoriaSi pirvelma, SeimuSava 
metalurgiis ukrainuli terminebi saqarT
velos teqnikuri universitetis metalurgi
ul fakultetze. SemuSavebulma terminebma 
ukraineli enaTmecnierebisa da cnobili met
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alurgebis didi mowoneba daimsaxura. ukrainuli terminebi safuZveli gax
da eqvsenovani (qar Tulrusulukrainulinglisurgermanulfranguli) 
leq sikonis 2000gver diani ortomeulis gamocemisa, romelmac 2012 wels 
saqar Tvelos erovnuli premia daimsaxura.

ukrainuli Jurnali `metalurgiuli da samTamadno mrewveloba~ 

sabWoTa qveynis daSlis Sem deg mZime 
mdgomareobaSi aRmoCnda ukrainis meta
lurgiis dargis yve la qarxana da samec
niero institu ti. 

am urTules periodSi dnep
ropetrovskis milsaglinavi qar xnis mTa
varma inJinerma da direq torma prof. 
anatoli griniovma dnepropetrovskis 
politeqnikur institutSi daafuZna dar
gis sawar moosamecniero informatikis 
cen tri da daaarsa Jurnali `metalur
giuli da samTamadno mrewveloba~. cen
trSi gaaerTiana metalurgiis Rvawlmo
sili pirovnebebi, mecnie rebi: ukrainis 
mecnierebaTa akade miis wevrebi mixeil 
gasiki, valeri mazuri, metalurgiis aka
demiis wev rebi, teqnikis mecnierebaTa 
doqto rebi sergei griSenko, mixeil pin
Cuki, alfred kozlovski da sxv.

Jurnal `metalurgiuli da samTa
madno mrewvelobis~ mTavari re daqtori prof. griniovi sistematurad ata
rebs samecniero konferen ciebs metalurgiis ganviTarebis problemebze. 

saqarTvelodan Jurnalis saredaqcio sabWos wevria teqnikis mec
nierebaTa doqtori, prof. guram qaSakaSvili.

ukugatareba

gatareba, Secvlili 180°iT. 

ukudaWimuloba 

deformaciis keris SesasvlelSi liTonze misi gadaadgilebis sawi
naaRmdegod modebuli grZivi Zala.

ukukamara 

gvirabis samagris elementi _ kamara, romlis simrude mimarTulia 
iatakis qveviTa qanebisaken.

ukulilvaki

calmxrivi SeduRebisas liTonis nakeris nawili, romelic formirde
ba lilvakis saxiT nakeris ukumxridan sruli CaduRebisa da nakeris swori 
moxazulobis misaRebad.

ukumiwodeba 

miwodeba, 180°-iT Secvlili mimarTulebiT.
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ukusarqveli 
sarqveli, romelic nakadis ukumoZraobis SemTxvevaSi aRmoCndeba dax

Sul, Caketil mdgomareobaSi.

ukusxleta
moZravi sxeulis an nakadis myisieri ukusvla, ukuvardna, 180°iT an 

sxva mimarTulebiT. 

ukuqmedeba
raime moqmedebis sapirispiro moqmedeba. mag., niutonis kanonis Tanax

mad, glinvisas naglinze, blumze ganxorcielebuli wneva iwvevs glinebze 
sapirispiro wnevas _ gasaglini liTonis u.s glinebze.

ukuCaRunva glinebisa 
glinvis procesSi glinebis profilze meqanikuri dawola, furclo

vani naglinis ganivi nairsisqianobis acilebis mizniT.

ukuwneva
ix. ukuqmedeba. u.is magaliTebia deformirebuli liTonis dawola 

glinebis zedapirze; Sigawvis ZravaSi, airebis wneva dguSis zedapirze da 
sxv.

ulvaSi
zedapiris defeqti, erT an orive mxares diametrulad sawinaaRmdego 

Sverilis saxiT. warmoiqmneba kalibrSi liTonis araswori miwodebiT, ka
librebis gadavsebiT an glinebisa da armaturis araswori awyobiT.

ultrabgera
drekadi garemos meqanikuri rxe vebi 

(magaliTad, haerisa), romelTa sixSire 
20000 hcze metia da ar aR iqmeba adamia
nis yuriT. u.s iyeneben masiur liTonna
keTobaTa sxeulSi niJarebis aRmosaCenad, 
agreTve, li Tonebis agebulebis Sesaswav
lad.

nax.: ultrabgeriTi defeqtoskopi

ultrabgeriTi gawmenda
zedapiruli gawmenda, romelic xorcieldeba detalis moTavsebiT 

abraziul fxvnilian ultrabgeriT abazanaSi.

ultrabgeriTi rCilva
rCilva, romlis drosac gaxureba xorcieldeba ultrabgeriTi rxe

vebiT. gamoiyeneba aluminisa da misi Senadnobebis rCilvisTvis. am dros 
liTonis zedapirs scildeba oqsiduri afski.

ultrabgeriTi SeduReba
SesaduRebel detalebze ultrabgeriTi (20 khcze meti) sixSiris meqa

nikuri rxevebisa da mkumSavi Zalis erToblivi zemoqmedebiT. eleqtroener
giis meqanikurad gardaqmna specialur ultrabgeriT generatorebSi xor
cieldeba.
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ultramarinebi
mineraluri pigmenti lurji, wiTeli, vardisferi da sxva ferisa. misi 

nedleulia kaolini, infuzoruli miwa, kvarcis qviSa, natriumis sulfati, 
gogirdis naxSiri, fisi da sxva narevi. iyeneben qaRaldis, Saqris, bambis 
qsovilebis warmoebaSi. 

ultramikroskopi
uwvrilesi nawilakebis aRmomCeni mikroskopi, romlis optikuri sim

Zlavre gacilebiT metia, vidre Cveulebrivi sinaTlis mikroskopisa. aR
moCenili nawilakebis minimaluri zoma 2 nmia. pirveli ultramikroskopi 
Seqmnes 1903 wels avstrielma swavlulebma g. zidentopfma da r. zitmond
ma. uwvrilesi nawilakebis aRmoCena dafuZnebulia am nawilakebze sinaT
lis difraqciaze. u. warmatebiT gamoiyeneba sxvadasxva dargSi, maT Soris 
liTonmcodneobaSi.

ultramokle talRebi
10 mze naklebi sigrZis eleqtromagnituri talRebi, romlebic iyofa 

metrul, decimetrul da santimetrul saxeobebad. u.  t. gamoiyeneba ra
diolokaciaSi, satelevizio programebis gadasacemad, TviTmfrinavebis 
dedamiwasTan dasakavSireblad, adgilobrivi radiomauwyeblobisaTvis, me
dicinaSi, liTonebis Termuli damuSavebisTvis.

umciresi winaRobis xazi 
umoklesi manZili feTqebadi nivTierebis centridan Tavisufal zeda

piramde.

unamwvo SeduReba
liTonuri eleqtrodiT xeliT SeduReba, romlis drosac yoveli 

calkeuli eleqtrodi sruli namwvis gareSe gamoiyeneba. SeduRebis dawye
bamde eleqtrodebi torsebiT SeduRdeba eleqtrodsaWerze. eleqtrodsa
Wers aqvs cilindruli saxeluri, romelSic erTi mxridan CamontaJebulia 
sadeni, xolo meoridan _ moRunuli manWvali, romlis boloSi torsebiT 
eleqtrodebia moWidebuli.

unaperwklo feTqebadusafrTxo Senadnobi
Senadnobi spilenZis fuZeze. Бр АНХЦ – 11,7-12,1 % AL; 7,78,2 % Ni; 0,55

0,65 % Cr; 0,250,35 % Zr. Senadnobi SeimuSaves 1979 wels qarTvelma mecnierebma: 
SoTa kacitaZem, jansuR Wyoniam, levan revaziSvilma da amiran bakura
Zem, saqarTvelos manqanaTmSeneblobisa da eleqtroteqnikis saproeqto
teqnologiur samecnierokvleviT institutSi (`ptniime~), gaica saavtoro 
mowmoba #298223. Senadnobze licenziebi Seisyides aSSma, germaniam da 
iaponiam. Senadnobebi gamoiyeneba sxvadasxva tipisa da zomis qanCis gas
aRebis, brtyel tuCebisa da sxva iaraRebis dasamzadeblad.

aRniSnuli iaraRebi, damzadebulia qarTvel mecnierTa SemuSavebuli 
Senadnobisagan, arsebulTan SedarebiT gamoirCeva meti simtkiciT, cveTa
medegobiTa da simsubuqiT. Senadnobis gamoyenebiT danergilia bogotolis 
sazeinklosamontaJo iaraRebis qarxanaSi, riazanis manqanaTmSenebel qar
xanaSi, saaviacio mrewvelobis sawarmoebsa da bazebSi (ruseTi).

unari an unarianoba
am terminTan dakavSirebulia saTbobis, liTonebis, nedleulisa da 

sxva masalis Tvisebebisa da movlenebis aRmniSvneli cnebebi, romelTagan 
metalurgiis Teoriasa da praqtikaSi farTod gamoiyeneba: 
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u. arekvlisa
sxeulis mier arekvlili energiis fardoba masze dacemuli gamosxi

vebis mTel energiasTan;

u. gamomJRavnebisa, garCevisa
optikuri an eleqtronuloptikuri xelsawyos maxasiaTebeli; ricxob

rivad tolia or wertils (obieqts) Soris minimaluri manZilis, saidanac 
maTi gamosaxuleba aRiqmeba;

u. Tbowarmoqmnisa
siTbos raodenoba, romelic gamoiyofa nivTierebis masis an mocu

lobis erTeulis mier misi sruli wvis dros. u. T. gamoiyeneba umTavresad 
saTbobebisaTvis, maTi Tburi daxasiaTebis mizniT;

u. marcvlis zrdisa
foladebisa da Senadnobebis Tviseba, romelic ganisazRvreba garkveul 

temperaturaze gaxurebis Sedegad miRebuli bunebrivi marcvlis zomebis 
mixedviT. amgvarad miRebuli foladis an sxva Senadnobis marcvlis zomebs 
gansazRvraven aTbaliani etalonis mixedviT. rac ufro wvrilia marcvali, 
miT ufro metia balis nomeri. amitom rac ufro msxvilmarcvlovan, mci
rebalian struqturas miviRebT, miT ufro metia marcvlis zrdis u.; u. m. z. 
ganisazRvreba Termuli damuSavebis Semdeg austenitis marcvlis zomiT 
930 °Cze gaxurebisas rva saaTi dayovnebiT qveevteqtoiduri foladebisaT
vis samsaaTiani dayovnebiT zeevteqtoiduri foladebisaTvis, RumelTan 
erTad Semdgomi gacivebiT;

u. reaqciisa
elementebis an nivTierebaTa u. _ Tviseba, imoqmedon erTmaneTze da 

ganaviTaron urTierTqmedebis reaqciebi. rac ufro maRalia or elements 
an nivTierebas Soris qimiuri Tvisoba, miT ufro Zlieria reaqiis u. gan
sakuTrebuli mniSvneloba aqvs koqsis reaqciaunarianobas, brZmedis pro
cesis ganviTarebisaTvis, misi mimdinareobis daCqarebisaTvis. TviT koq
sis reaqciaunarianoba ki damokidebulia mis simkvriveze, forianobasa da 
nacrianobaze. rac ufro maRalia forianoba da naklebia nacrianoba, miT 
ufro Zlieria koqsis reaqciaunarianoba;

u. saTbobis reaqciisa
myari saTbobis wvadobisa da reaqtiulobis Tviseba. wvadobas uwode

ben reaqtiulobis unars Jangbadis mimarT. is ganisazRvreba koqsis an nax
Siris standartuli nimuSis wvis siCqariT, romelic damokidebulia haeris 
miwodebis raodenobaze. reaqciulobas uwodeben reaqtiulobis unars CO2is 
mimarT, naxSirisa da koqsis nimuSis aRdgenis gziT;

u. STanTqmisa
sxeulis mier STanTqmuli energiis fardoba masze dacemuli gamosxi

vebis srul energiasTan.   

universitetis reqtoratisa  da rusTavis metalurgiuli qarxnis 
megobruli TanamSromloba

mixeil javaxiSvilis soflebis sionisa da weraqvis aRorZinebis 
mizniT, metalurgiulma qarxanam (direqtori g. qaSakaSvili) mewyriT 
dazaralebuli svanebis mravalSvilian ojaxebs auSena 50orsarTuliani 
kapitaluri saxli sabavSvo baRiTa da saSualo skoliT. am did mamuliSvi
lur saqmeSi 30 bavSvisaTvis saSualo skolis gaxsnasa da mis funqcionire



280

baSi, metalurgebs didi daxmareba aRmouCina ganaTlebis ministrma naTela 
vasaZem da Tsu universitetis reqtorma roin metrevelma. metalurgebis 
mier SeZenili komfortuli iaponuri avtobusebiT, Tbilisidan sionSi, 
yoveldRiurad dadiodnen da svaneTidan Camosaxlebul bavSvebs skolaSi 
aswavlidnen maRalkvalificirebuli maswavleblebi, mecnierebi, qarTuli 
skola ase funqcionirebda. 

damoukidebeli saqarTvelos gausaZlis periodSi dedauniversitetis 
II korpusSi gaCenili xanZris Sedegebis salikvidaciod universitets opera
tiuli daxmareba aRmouCina rusTavis metalurgiuli qarxnis direqtorma, 
teqnikis mecnierebaTa doqtorma g. qaSakaSvilma qarxnis energetikosebis 
(mT. Eenergetikosi vasil Mmetreveli) daxmarebiT. aRniSnuli stiqiuri 
SemTxveva rusTavis metalurgiuli qarxnis xelmZRvanelobasa da saxelm
wifo universitetis reqtorats Soris megobruli urTierTTanamSromlo
bis me morandumis gaformebis safuZveli gaxda, rac moamzada iniciator
Ta jgufma profesor Temur xuroZis xelmZRvanelobiT. memorandums xeli 
moaweres Tbilisis universitetis reqtorma, akademikosma roin metrevelma 
da rusTavis metalurgiuli qarxnis direqtorma guram qaSakaSvilma.

aRniSnuli xelSekrulebiT, Cveni qveynis damoukideblobis aRiarebis 
Semdeg, rusTavis axaldaarsebul gimnaziaSi (direqtori nana mosiZe), meta
lurgebis mier gamoyofili mikroavtobusebiT, sistematurad Camodiodnen 
dedauniversitetis profesormaswavleblebi, mecnierebi da wamyvan sagnebs 
_ maTematikas, fizikas _ aswavlidnen gimnaziis moswavleebs. metalurgi
ulma qarxanam didi savaluto Tanxebi gadauricxa universitets gausaZlis 
periodSi profesormaswavleblebisa da mecnierebis daxmarebis mizniT. 
reqtorma roin metrevelma finansuri daxmarebis unariani gamoyenebis 
mizniT, aRniSnuli Tanxa Seitana erTerT warmatebul bankSi. miRebuli 
dividendebiT yovelTviurad exmareboda universitetis TanamSromlebs da 
ZiriTadad am TanxiT aaSena universitetis ezoSi daviT aRmaSeneblis ekle
sia, romlis kurTxevaze, romelic Cveni qveynis kaTalikospatriarqma, misma 
uwmindesobam ilia meorem aRasrula, saqarTvelos xelisuflebis wevrebT
an erTad miw veuli iyo maJoritari deputati guram qaSakaSvili. 

upatrono jarTi
jarTi, romlis warmoSobis dadgena SeuZlebelia.

uJangavi foladebi 
nikeliT, qromiT legirebuli uJangavi xarisxovani da konstruqci

uli foladebis warmoebis teqnologia, romlis Teoriuli safuZvlebi 
SeimuSava nikoloz qaSakaSvilisa da giorgi nikolaZis maswavlebelma pe
terburgis imperator petre didis saxelobis politeqnikuri institutis 
profesorma, akademikosma a. a. baikovma (18701946 ww.).

nikoloz qaSakaSvilma misi maswavleblis mecnieruli Sromebis 
safuZvelze trest `uralmetis~ mTavar inJinrad _ teqnikur direqtorad 
muSaobisas, mecnierul safuZvlebze SeimuSava maRalxarisxovani uJanga
vi liTonebisa da konstruqciuli xarisxovani specfoladebis, maT So
ris dinamosa da satransformatoro foladebis warmoebis teqnologie
bi, zlatoustis eleqtrometalurgiuli, beloreCenskisa da kuSvis kon
struqciuli da specfoladebis metalurgiuli qarxnebis rekonstruqciisa 
da gadaiaraRebisas. qveynisaTvis am strategiuli RonisZiebebis gatarebis 
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Sedegad sabWoTa kavSirSi Sewyda uJangavi liTonebis, maRalxarisxovani 
konstruqciuli, dinamosa da transformatorebis foladis furclebis im
porti, daizoga milionobiT savaluto saxsrebi. 

uJangaoba
liTonebisa da Senadnobebis Tviseba, winaaRmdegoba gauwios Jangba

dis moqmedebas rogorc Txevad, ise myar mdgomareobaSi. u.is Tvisebis maga
liTia spilenZis, aluminisa da sxv. liTonebis nakeTobani, romelTa zeda
pirze warmoiqmneba Semdgom daJangvisagan damcavi oqsidebis Txeli afski. 

urani (U)
u. perioduli sistemis III jgufis Tanauri qvejgufis radioaqtiuri  

vercxlismagvari liTonia. gamoirCeva WedadobiTა da plastikurobiT. haer
ze ifareba oqsiduri feniT. reaqciaSi Sedis wylis orTqlTan da mJaveb
Tan. tutebTan ar reagirebs. 

germanelma fizikosma m. klaprotma u. 1789 wels aRmoaCina. liTonuri 
saxiT u. 1841 wels frangma qimikosma e. peligom gamoyo. saxeli ukavSirdeba 
planeta urans (Uuranos _ berZnuli sityva, qarTulad zecas niSnavs).

u., rogorc qimiuri elementi, aRmoCenil iqna misi zeJangis saxiT UO2. 
fisis damuSavebiT. u.is atomuri nomeria 92, atomuri masa _ 238,0289.

birTvuli izomerebis CaTvliT u. izotopebis ricxvia 17, xolo izo
topur masaTa diapazoni _ 227→240.

uranis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

234U 234,040946 0,005 2,45∙105 weli

235U 235,043924 0,720 7,04∙108 weli bmr

236U 236,045562 0 2,34∙107 weli

238U 238,050784 99,275 4,46∙109 weli

uranis sami radioaqtiuri izotopi
bunebrivi u. Sedgeba sami radioaqtiuri izotopisgan, romlebic 

gamoirCeva sicocxlis Zalian didi xangrZlivobiT. maTgan α gamomsxivebe
lia: 234U an U II (0,005 %; 2,45 ∙105 weli), romelic miiReba ori izomeris 234Pa, 
235U an AcU (0,720; 7,04 ∙108 weli) da 238U an U I (99,275; 4,46 ∙109 weli β daSlisa). 
α-nawilakebis energiaa 4,77 mev, 234UsaTvis _ 4,56 mev. 235U-sa da 238U-saTvis _ 
4,195 mev. es izotopebi spontanuri dayofiT naxevrad daSlis gansakuTrebiT 
didi periodebiT gamoirCeva 1,6 ∙1017 weli 234U-saTvis, 1,8 ∙1017 weli 235UsaTvis 
da 8∙1015 weli 238UsaTvis.

u.is SenaerTebi, maRal aqtiurobasTan erTad, toqsikuricaa. wya
lSi gaxsnili u.is zRvruli dasaSvebi dozaa 0,04 mkkiuri/ml, haerSi _ 
104 mkkiuri/sm3, adamianisTvis _ 3·10-11 mkkiuri.

233Uis Sesabamisi sidideebia 0,04, 10-4 da 1010. 
uranis ori radiaqtiuri ojaxi
238U da 235U ori bunebrivi radioaqtiuri ojaxis _ uranisa da aqtino

uran (4n+2) da (4n+3) ojaxebis warmomavlobis mTavari sawyisi izotopebia. 
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es formulebi elementebis masur ricxvebs asaxavs da am ojaxebis 
TiToeul serias miekuTvneba. sinamdvileSi radioaqtiuri gadasvlebi an α- 
daSlis gziT, e. i. masuri ricxvis A-s 4iT SemcirebiT an β daSliT xor
cieldeba. ramdenime α- da β gadasvlis Semdeg TiToeuli ojaxi mTavrdeba 
tyviis stabiluri izotopiT _ 236Pb (RaG)iT uranis ojaxSi da 207Pb (AcD)-iT 
aqtinouranis ojaxSi. amrigad, 238U-isa da 206Pbis,  235U da 207Pb  raodenobebi 
radioaqtiur mineralebSi mineralis asaks Seesabameba. Tu uranis izo
topebis radioaqtiuri  mudmivebi cnobilia da u.s ozotopebi TavianTi 
daSlis produqtebTan radioaqtiur wonasworobaSia, aseTi mineralis asa
ki dagrovili uranisa da heliumis gazomviT (neitraluri α-nawilakebiT) 
SeiZleba ganisazRvros.

amJamad 235U/U tolia 1/139. es Tanafardoba uZveles geologiur epo
qebSi ufro meti iyo. is nela, magram mudmivad mcirdeba, vinaidan 238U-is 
naxevrad daSlis periodTan SedarebiT metia.

uranis mTavari roli birTvul gardaqmnebSi
miuxedavad imisa, rom bunebriv uranSi 235U SedarebiT naklebia, is 

mTavar rols Aasrulebs birTvul gardaqmnebSi, romlebic uranSi siTburi 
neitronebis moqmedebiT xdeba.

am procesebis aRmoCeniT axali birTvuli epoqa daiwyo. sinamdvileSi 
mxolod 235U-is birTvebi siTburi neitronebis moqmedebiT ixliCeba or 
nawilad, romelTa masa didad ar gansxvavdeba da ori an sami neitronis 
warmoqmniT gamoirCeva. es neitronebi, romlebic warmoiqmneba jaWvuri reaq
ciiT, damuxruWebis Semdeg waitaceba 235Uis sxva birTviT, dayofis axal 
aqtebsa da neitronebis ricxvis gamravlebas iwvevs. am reaq ciis kontro
lisa da afeTqebis Tavidan asacileblad u.s umateben swrafi neitronebis 
siCqaris Semaneleblebs da amreklebs, romlebic xels uSlis neitronebis 
gabnevas. Cveulebriv, isini msubuqi nivTierebebia, magaliTad, mZime wyali, 
grafiti, beriliumi. es procesi birTvuli reaqtorebis muSa obis safuZve
lia. jaWvuri reaqciis ganviTarebis zRvarze kritikuli masa sufTa md
gomareobaSi 235U-is ramdenime  kilogramis tolia, bunebrivi uranisTvis _ 
ramdenime aTasiT meti.

uranis neitronebis daxasiaTeba
235UisTvis siTburi neitronebiT dayofis Wrili 595 barnis tolia, 

bunebrivi uranisTvis _ 4,2 barni. dayofis namsxvrevebiT gamoyofili ki
netikuri energia saSualod 177 mevia, xolo neitronebis kinetikuri ener
giaa 2 mev. namsxvrevebis atomuri nomrebi 30sa da 65s Soris aris ganla
gebuli.

yvela nelsiCqariani neitroni, romlebsac 235U STanTqavs, dayofas ar 
iwvevs. kompaundbirTvebis 15 % (235U+n) aRgznebuli mdgomareobidan gada
dis γ gamosxivebis gamocemiT 236U radioaqtiuri birTvis warmoqmniT, ro
melic iSleba α-nawilakebis gamoyofiT (2,4∙107 weli) da spontanuri day
ofiT (2∙1016 weli). u.s reaqtorebSi birTvuli saTbobis _ liTonis Senad
nob UO2is an karbidis saxiT iyeneben. 238U izotopis dayofa xdeba mxolod 
swraf neitronebze, amasTan reaqciis zRvaria 0,92 mev. neli neitronebis 
watacebiT is gardaiqmneba 239Ud, romelic β gamomsxivebelia. es reaqcia 
iwvevs 239Puis warmoqmnas, romelic siTburi neitronebis moqmedebiT iyofa: 

  

 
  β β 238U+ n → 239U → 239Np → 239Pu (2600 weli)

 23wT 2,3dRe
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Tu u. gamdidrebulia 235UTi, maSin swrafi neitronebis ricxvi 238U
is dayofisTvis da erTdroulad plutoniumis misaRebad, sakmarisia. es 
sistema swraf neitronebze moqmedi reaqtoria, romelic Semneleblebs ar 
saWiroebs. am reaqtorebis zogierT tipSi, romlebsac reaqtorgamamravle
blebs uwodeben _ daxarjulTan SedarebiT ufro meti dayofili masala 
miiReba. am SemTxvevaSi 235U pirveladi sawvavia, xolo 238U _ sawyisi, meo
reul sawvavs iZleva.

uranis izotopebis miReba
235U u. izotops Cveulebriv qarxnebSi sufTa saxiT miRebisas, u. aqro

lad heqsafToridebis 235UF6isa da 
238UF2is forovan membranebSi (filtreb

Si) gavlisas, difuziis siCqaris sxvadasxvaobas iyenebs.
  99,994 % sisufTavis 235U-s specialur eleqtromagnitur separatorebSi 

(kalutronebSi) laboratorul pirobebSi amzadeben iseve, rogorc 99,9997 % 
238U-sa da 94 %ian 234Us.

u.is sxvadasxva izotops daCqarebuli damuxtuli nawilakebis moq
medebiT maRali energiebis fotonebiTa da mezonebiT dayofen. 238U-is dayo
fis (protonebiT) zRvaria 7 mev. α-nawilakebiT _ 21 mev. γnawilakebiT _ 100 
mev. energiiT dayofis Wrili 1,5 barnis tolia. fotodayofis zRvaria 5,08 
mev 238UsTvis da 5,31 mev. _  235UsTvis.

uranis izotopebis Tvisebebi
xelovnuri izotopebi A=236 da A=239 SeiZleba maRali kuTri aqti

urobiT miRebul iqnes (n, γ) reaqciiT scilardCalmersis efeqtis xarjze 
_ uranis zogierT organul kompleqsze moqmedebiT.

miRebulia uranis cxra sxva izotopi, romelTa masuri ricxvebic 
227sa da 240s Sorisaa. maTgan yvelaze msubuqebi (233Umde) αnawilakebis ga
mocemiT, xolo zogierTi (226, 229, 231) _ eleqtronuli watacebiT iSleba, 
yvelaze mZime ki β gamomsxiveblebia. mniSvnelovani izotopebia 232U da 233U, 
romlebic iyofian da izotopi 237U. es ukanaskneli maqsimaluri energiiT 
(0,25 mev) gamoscems βnawilakebs da aqvs 6,75 dRe naxevrad daSlis periodi. 
237U warmoiqmneba 238U, (n, 2n) reaqciiT da niSnuli atomebis saxiT gamoiy
eneba. es izotopi aRmoCenilia birTvuli afeTqebebis Semdeg atmosferul 
naleqebSi. 232Us iReben 232Th (α, 4n) reaqciis mixedviT, agreTve protaqtini
umis neitronebiT dasxivebisas:  

  β- 231Pa(n,γ) 232Pa → 232U

es izotopi nawilakebis gamoyofiT iSleba 5,32 mev energiiTa da 71,7 
weli naxevrad daSlis periodiT, agreTve spontanuri dayofis gziT _ 
8·1013 weli naxevrad daSlis periodiT, siTburi neitronebis moqmedebiT, 80 
barni WriliT. 233U  warmoiqmneba neitronebiT Toriumis dasxivebiT:

 
  β β 232Th(n,γ) 233Th → 233Pa → 233U

 22,1wT 26,95dRe

233U  αnawilakebis gamoyofiT 4,8 meviT naxevrad daSlis 1,62·105 toli 
periodiT iSleba da 524 barni Wrilis mqone siTburi neitronebis moq
medebiT iyofa. is xasiaTdeba 235U  izotopis msgavsi TvisebebiT da SeiZleba 
gamoyenebul iqnes pirveladi sawvavis saxiT reaqtorgamamravleblebSi 
sawyis masalad. ToriumTan erTad naCvenebi iyo, rom 235U  izomerul mdgo
mareobaSi 26 wT naxevrad daSlis periodiT gansazRvrul gavlenas axdens 
uranis atomebis qimiur garemocvaze.
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airovan mdgomareobaSi gamosxivebis speqtris Sesabamisad urans aqvs 
Semdegi eleqtronuli struqtura: 5s2 5p6 5d10 5f3  6s2  6p6  6d1 7s2.

myar mdgomareobaSi da xsnarSi u. eleqtronuli struqtura gacile
biT rTulia. 

uranis sxvadasxva valentoba 
u. SeiZleba iyos sam, oTx, xuT da eqvsvalentiani. is Zlieri aRmdge

nia, oTxvalentiani advilad iJangeba, xuTvalentiani aramdgradia, eqvsval
entiani SenaerTebi yvelaze mdgradebia.

xuT da eqvsvalentiani u. xsnarSi yovelTvis  aris uranilionebis _  
UO2

+, UO2
2+saxiT.

eqvsvalentian u. ufro metad fuZe Tvisebebi aqvs, vidre mis homologs 
_ volframs, amitom is uranatebs, diuranatebsa da peruranatebs warmo
qmnis. VI Tanauri jgufis elementebis msgavsad, eqvsvalentiani u. ionebis 
hidrolizis dros UO2

2+, U3O8
2+, U3O8OH+ da a. S. polibirTvul kompleqsebs  

warmoqmnis. yviTeli feris es ionebi mwvane fluorescencias iZleva, Na+-
Tan UO2

2+ uranilioni uxsnad ormag acetats warmoqmnis.
UO2

2+ uranilioni mJava xsnarSi swrafad ganicdis disproporcias 
UO2

2+  da  UO4+ze, ase rom, misi mdgradobis are Zalian SezRudulia (pH≈3). 
is SeiZleba miRebul iqnes uranilis (VI) marilebis eleqtroliziT xs
narSi TuTiis amalgamis aRdgeniT vercxliswylis kaTodze an UCl5 _ pen
taqloridis xsnarSi gaxsniT. 

(U4+)-is mwvaned Seferili marilTa xsnarebi haerze iJangeba, hidroze
Jangebi, fToridebi, iodatebi, ferocianidebi da oqsalatebi U(IV) da 
U(III) _ uxsnadebia. U3+is yavisferi ionebi dabali siCqariT Slis wyals 
da swrafad iJangeba haerze. hidrolizisadmi da kompleqswarmoqmnisadmi 
midrekileba mcirdeba U4+>UO2

2+>U3+>UO2
+ rigSi. 

U3+1,03Ǻ,  U4+0,93Ǻ ionuri radiusebis kovalenturi radiusebia U(V) 
1,50Ǻ  da U(VI) 1,42Ǻ.

uranis myari arasteqiometriuli oqsidebi
cnobilia Semdegi myari oqsidebi: UO, UO2 da agreTve  peroqsidebi, 

arasteqiometriuli oqsidebi  _ UO4. cnobilia UF3, UF4, UF5, UF6, UCl3, UCl4, UCl5  

da UCl6, agreTve u. sam  da tetrabromidebi da iodidebi.
u.is Tvisebebi garkveulwilad sam pirveluranidTan _ Np, Pu da Am

Tan, romlebic uranTan erTad Seadgenen uranidebis jgufs, meordeba. es 
oTxi elementi sxvadasxva mdgomareobaSi II, IV, V da VIvalentiania. maT 
erTnair valentur mdgomareobas msgavsi fizikuri da qimiuri Tvisebebi 
(xsnadoba, kompleqsebis warmoqmna, izomorfizmi da a. S.) axasiaTebs. meore 
mxriv, es Tvisebebi Tanabrad icvleba atomuri nomris zrdasTan erTad, e. i. 
ionuri radiusebis Semcirebis kvalobaze. magaliTad, Tu yvelaze mdgradia 
eqvsvalentiani u., maSin atomuri nomris gazrdiT misi mdgradoba mcirdeba, 
e. i. americiumisTvis samvalentiani forma ufro mdgradia. es aixsneba am 
elementebis atomTa mniSvnelovani zomiTa da gansakuTrebuli eleqtro
nuli struqturiT: 4f eleqtronebTan SedarebiT (lanTanoidebi) 5f -ele
qtronebi birTvidan  ufro Sorsaa da nakleb mtkicedaa SekavSirebuli. 
maTi bmis energia umniSvnelod gansxvavdeba 6d eleqtronebis bmis energi
isagan. isini, ukanasknelTa msgavsad, fizikurqimiur garemocvas (optikuri 
speqtrebi, magnituri Tvisebebi) eqvemdebareba da SeiZleba ato misgan ufro 
advilad maRal valentur mdgomareobaSi gadasvliT iqnes daSorebuli. 
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atomuri nomris gazrdisa da atomuri da ionuri radiusebis Semcirebis 
kvalobaze situacia TandaTanobiT icvleba. magaliTad, 96e elementis (ki
uridis) 5f eleqtronebis mdgradoba 4f eleqtronebis msgavsi xdeba, ris 
gamoc Semdegi aqtinoidis jgufis elementebi SeiZleba kiuridebis jgufis 
wevrebad iqnes ganxiluli.

uranis alotropiuli modifikaciebi
liTonuri u. kristaldeba sam alotropiul modifikaciaSi: orTo

rombuli α- urani, romelic mdgradia 665 °Cmde, gamoTvlili simkvrivea 
19040 kg/m3; tetragonuri β urani, romelic γ uranSi gadadis 770 °C-ze; ku
burmoculobadacentrebuli, romlis dnobis temperaturaa 1405,5 K, xolo 
duRilisa _ 4018 K. 

α- da β modifikaciebi gansxvavdeba naTlad gamosaxuli anizotro
piiT, amasTan maTi zogierTi Tviseba, gansakuTrebiT siTburi gafarToebis 
koeficientebi, simetriis RerZebis mimarTulebiT gansxvavdeba.

liTonuri uranis Tvisebebi
liTonuri u.is atomis radiusi, gamoTvlili eqvsvalentiani eleq

tronebisa da 12koordinaciuli ricxvisTvis, 1,54Ǻs tolia. atomebSorisi 
kavSirebis formaSi gansakuTrebuli kovalenturi bunebiT gamoirCeva, rac 
5f da 6d eleqtronebisTvisaa damaxasiaTebeli. β formaSi γ formasTan 
sruliad gansazRvrulad kavSiri d- eleqtronebiT xorcieldeba. u. Zlier 
eleqtrodadebiTi liTonia, eleqtrodis U/U3+ normaluri potenciali 1,80 v 
tolia. u. Slis mduRare wyals, iJangeba tenian haerze da masze moqmedebs 
mJavebi; fxvnilis saxiT u. piroforulia. is airebis, kerZod, tritiumis 
adsorbciisaTvis gamoiyeneba.

u.s iReben oqsidebis aRdgeniT maRali temperaturis pirobebSi, upir
veles yovlisa, kalciumiT an manganumiT UF4-is aRdgenisas. mas agreTve 
marilebis  nalRobis eleqtroliziT, gansakuTrebiT tetrafTorididan da 
Zlier sufTa mdgomareobaSi misi iodidis Termuli disociaciiT iReben. 
mas aqvs susti paramagnituri Tvisebebi da 0,7 °Kze zegamtari xdeba. 

u. bevr sxva liTonTan didi raodenobiT binarul da sammag Senadno
bebs warmoqmnis, iseve, rogorc myar xsnarebsa da interliTonur Senaer
Tebs. zogierTi maTgani, kerZod: U-Be, U-Mg, U-Al, U-Mo, U-Ni, U-Nb, U-Th, U-Pu, 
U-Zr-Nb, U-Zr-Th da a. S. birTvuli sawvavis saxiT gamoiyeneba. is warmoqmnis 
hidridebs, boridebs, karbidebs, silicidebs, fosfidebsa da sxv. 

u.s neitronebis koniTa da daCqarebuli nawilakebiT dasxivebiT mas
Si vigneris efeqti aRiniSneba, e. i. mesris Sualedur ubnebSi atomebis 
wonasworuli mdgomareobidan gadaadgileba. α- da β fazebis aRwerili 
anizotropiuli movlena, reaqtorSi temperaturis cvalebadoba, dayofis 
produqtebis dagroveba Zlier deformaciebsa da liTonis simkvrivis Sem
cirebas iwvevs, ris gamoc liToni deformirebuli, forovani da myife 
xdeba. am movlenis nawilobriv Tavidan acileba SeiZleba sufTa liTonis 
nacvlad misi Senadnobebis gamoyenebiT, romlebsac sxvanairi struqtura 
da gansxvavebuli meqanikuri Tvisebebi aqvs, magaliTad, U-Mo-s 10 %ian Se
nadnobs. zogierT SemTxvevaSi liTonebis mcire damateba (mag., 0,4 % AI) Se
nadnobis radiaciisa da qimiuri koroziisadmi mdgradobis gazrdas iwvevs. 

uranis Senadnobebi birTvul mrewvelobaSi
u.is SenaerTebidan, romlebic birTvuli mrewvelobisTvis mniSv

nelovania, fToridebisa da karbidebis garda, unda aRiniSnos UO2is sul
fatebi da nitratebi, romelTa xsnarebs reaqtorebSi iyeneben.
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UO2is Sedgeniloba SeiZleba Seicvalos farTo diapazonSi. mas ura
nuli marilebis Termuli daSlisas aRmdgenis TanaarsebobiT an ufro sa
surveli umaRlesi oqsidebis aRdgeniT iReben. UO2 aqvs kargi keramikuli 
Tvisebebi, mdgradia gaxurebisadmi da meqanikuri simtkiciT gamoirCeva. mas 
aqvs kuburi struqtura, dnobis maRali temperatura (2700 °C) da simkvrive 
_ 900 kg/m3. 

heqsafTorids UF6is liTonze fToris moqmedebiT iReben. Jangeulebi 
da UCl5 an UF4  da UF6 ufro ukeTesad warmoqmnis orTorombul kristalebs, 
romelTa dnobis temperaturaa 65 °C.

uranis karbidebi
UC, U2C3, UC2 karbidebs maRal temperaturaze fxvnilovani u. u. 

Jangeulebis aRmdgenad –  naxSirbadis gamoyenebiT an naxSirbadis Secxo
biT iReben produqts – karbids,  romelic 1800 °Cze iSleba, maSin, rode
sac sxva karbidebs dnobis maRali temperatura (UC~2500 °C, UC2~2445 °C) 
aqvT. es karbidebi aramdgradia. isini daJangvisadmi Zlier mgrZnobiarenia, 
oTaxis temperaturaze iSleba.

u.is monokarbidi yvelaze kargadaa Seswavlili. is Termuli da radia
ciuli mdgradobiT xasiaTdeba, ris gamoc mZlavr reaqtorebSi birTvul 
sawvavad farTod iyeneben.

qimiuri meTodebis garda, u. SeiZleba ganisazRvros misi αaqtiurobiT, 
misi produqtebis _ β aqtiurobisa (UII an UX2) da 235Uis γ gamosxivebis 
mixedviT. gansakuTrebiT xSirad iyeneben neitronebis gamoyenebiT aqtiva
ciis meTods, agreTve dayofis aqtebis daTvlis xerxs.

u. sakmaod iSviaTi liTonia. liTosferoSi misi Semcvelobaa 3÷4·10-4 %, 
rac 10jer  naklebia neodimis SemcvelobasTan (2,5·10-3 %) SedarebiT, magram 
vercxliswyalTan SedarebiT maRalia (7·10-6 %). u.s Semcveloba dedamiwis 
qerqSi 2,4·10-4 %ia.

uranis mineralebi
u.iT mdidari mineralebi (>1 %) Zalze iSviaTad gvxvdeba, mcire Semcve

lobis (<0,5 %) madnebi sakmaod gavrcelebulia.
u.is mTavari mineralebia _ uranis fisi (U3O8 90 %mde), uranititi 

(UO2· UO3 90 %) da misi warmoebulni: bekereliti, kiuriti, gumiti, bregeri
ti da sxv. u.is mineralebis yvelaze mdidari sabadoebia kongoSi, kanadaSi, 
aSSSi, kunZul madagaskarze, ruseTSi, avstraliaSi, CexoslovakiaSi, ger
maniaSi, safrangeTSi.

u.is Rarib madnebs flotaciiT da meqanikuri meTodiT amdidreben. 
u.s Semcveloba sakmaod maRalia navTobSi _ 100 g/t. misi Semcveloba mra
val mcenareul da sxva cocxal organizmebSia dadgenili. u. kosmosSi 
yvelaze iSviaTi xangrZlivsicocxlisunariani radioaqtiuri elementia.

meore msoflio omamde u. iyenebdnen mxolod radiumis wyarod. amJa
mad radiumi uranis miRebis Tanamdevi produqtia, romelsac, rogorc mSvi
dobiani, ise samxedro daniSnulebiT iyeneben. 

uranis biologiuri roli
u.s biologiuri roli ar gaaCnia, saSiSia radioaqtiurobis gamo. 

adamianis organizmi Seicavs: kunTovan qsovilSi _ 9·10-8 %, Zvlovan qso
vilSi _ 0,016-70·10-7 %, sisxlSi _ 5·10-4 mg/l.

yoveldRiurad sakvebTan erTad adamiani iRebs 0,0010,002 mg.s, le
taluri dozaa (virTagvebisTvis) _ 36 mg. saSualo wonis (70kg) adamianis 
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organizmi Seicavs _ 0,09 mgs. u. msoflio warmoebaa 35000 t/w. u. maragia _ 
3,5·106 t, plus 6,3·106 t fosfaturi madnebi.

uranis istoriuli epizodebi

u. istoriidan gansakuTrebiT aRsaniSnavia ramdenime epizodi, romlebic 
miuTiTeben am elementis gamoyenebis zRaprul perspeqtivaze. es umZimesi 
da umniSvnelovanesi liToni uSreti atomuri energiis TvalsazrisiT, 
mtkiced inarCunebs pirvelobas Tanamedrove teqnikur prog resSi. u. rogorc 
Seudarebeli `muSa~ elementis `moRvaweoba~, iwyeba 1896 wels frangi 
fizikosis antuan anri bekerelis mier, misi Tvisebis _  radiaciis unaris 
aRmoCenidan, ramac ganapiroba fizikaSi elementebis urTierTgardaqmnis 
axali epoqis dasawyisi. u.Ti dainteresda mecnierfizikosTa didi 
nawili da sul male pier da mari kiurebma aRmoaCines  radioaqtiuri 
elementebi poloniumi da radiumi, romlebic radioaqtiurobis doniT 
u.s asjer aRematebodnen. u.Ti dainteresdnen e. w. `ymawvilebi~ _ rogorc 
megobrulad moixseniebdnen romis universitetSi momuSave axalgazrda 
mecnierfizikosTa jgufs enriko fermis xelmZRvanelobiT.

CikagoSi Catarebuli cdebiT Seqmnili atomuri bombi
wina saukunis 30iani wlebis bolos fermi iZulebuli gaxda, faSis

turi devnisgan Tavis dasaRwevad emigraciaSi wasuliyo aSSSi, sadac ga
nagrZo muSaoba uranis radioaqtiurobis Rrmad Seswavlaze. mas daexmara 
didi fizikosis albert ainStainis 
avtoriteti, romelmac daarwmuna 
aSSis prezidenti ruzvelti, mate
rialuri daxmareba aRmoeCina fermis 
jgufisTvis. Sedegmac ar daayovna 
da 1942 wlis 2 dekembers, 15 saaTze 
da 25 wTze, fermim fizikis istori
aSi pirvelad ganaxorciela jaWvuri 
reaqcia aSSSi q. Cikagos erTerTi 
mitovebuli fexburTis stadionis 
miwisqveSa laboratoriaSi. Semdeg 
mecnierebi losalamosis laborato
riaSi gadaiyvanes, sadac 1945 wels 
atomuri bombis Seqmnis samuSaoebi 
damTavrebulad gamoacxades, raze
dac daixarja 2 mlrd aSS dolari. 6 agvistos q. xirosimis Tavze warmoiqmna 
e. w. `atomuri soko~ _ pirveli atomuri bombis afeTqebis vizualuri niSani, 
ramac aTiaTasobiT mSvidobiani adamianis sicocxle Seiwira. es dRe civi
lizaciebis istoriaSi `Savi dRis~ saxeliT Sevida. u. da sxva elementebi 
mxolod samSvidobo misiiT kacobriobas unda emsaxuros.

urduli
karis an WiSkris Signidan dasaketi gardigardmo gasayreli profili

rebuli Rero.

urTierTdifuzia 
difuzia mravalkomponentian fazebSi, romelic ganpirobebulia faza

Ta qimiuri Sedgenilobis gansxvavebiT da mimarTulia fazebis sxvadasxva 
ubanSi komponentebis Sedgenilobis gaTanabrebisaken.

pirveli atomuri bombi
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urTierTSenacvlebadoba

manqanaTa detalebisa da kvanZebis, meqanizmebis, aparatebisa da xel
sawyoebis Tviseba, gamoyenebul iqnan erTmaneTis Sesacvlelad remontisa 
da rekonstruqciis dros maTi damatebiT SeZenis an damzadebis gareSe, 
teqnikuri pirobebis moTxovnilebebis gaTvaliswinebiTa da dacviT. u.is 
princips da praqtikaSi mis ganxorcielebas eniWeba gadamwyveti mniSvnelo
ba saxalxo meurneobaSi, radgan mniSvnelovnad amcirebs remontis dros da 
zrdis manqanaTa kvanZebisa da meqanizmebis samsaxuris vadas.

urika 

mcire wonis (35 tmde) tvirTis urelso an relsiani borblebiani 
sazidari. metalurgiul warmoebaSi gamoiyeneba SedarebiT maRali tvir
Tamweobis (180 t) u. mag., saCamosxmo Semadgenlobis u.ze moTavsebulia 
saCamosxmo mowyobiloba _ qveSebi, sxmuliani boyvebiT, centraluri sasx
mo arxiT da sxv.

urnali

1. liTonis jarTisa da widis samsxvrevi mowyobilobadanadgari, ro
melic moqmedebaSi mohyavs meqanikur, hidravlikur, eleqtrul an sxv. saxis 
amZravebs;

2. liTonebis meqanikuri dartymiT gamocdis xelsawyomowyobiloba. 
gavrcelebulia qanqariani u.

urnali samTo wiaRiseulis mopovebisaTvis

liTonis an rkinabetonis konstruqcia, romelzec ganlagebulia mim
marTveli Skivebi, damcleli mrudebi, dasasmeli mowyobilobebi, miwiszeda 
bunkerebi, Wauridan gamosuli mimmarTvelebi da dacvis aparaturis nawili. 

urnali SeiZleba emsaxurebodes erT an or amwev danadgars. mravalba
giriani amwevi danadgarebis manqanebi ZiriTadad Wauris Tavze ganlagebul 
urnalzea ganlagebuli. 

uro

liTonebis wneviT damamuSavebeli manqana, muSa instrumenti, romelic 
sxavdasxva ZaliT asrulebs dinamikurdartymiTYmoZraobas. moqmedebis 
mixedviT ganasxvaveben orTqlhaeris, pnevmat(ik)ur, hidravlikur, friqci
ul u.s, daniSnulebis mixedviT _ samWedlosa da satvifros.

usafrTxo  manZili 

umoklesi manZili (usafrTxo zona) saSiSi da mavne sawarmoo faqto
ris wyarosa da adamians Soris.

usruloba wvisa

saTbobis aranormaluri wvis procesis uwesrigoba, romelic gamowveu
lia wvisTvis saWiro haeris Jangbadis ukmarisobiT, saTbobis xarjis gaz
rdiT, Rumlis wvis reJimis darRveviTa da sxva pirobebiT, rac iwvevs pi
robiTi sawvavis xvedriTi wilis gadaxarjvas.

usworoba dganisa

dganis muSaobis reJimis darRveva, rac gamowveulia glinebsSorisi 
manZilis SecvliT, Setacebis kuTxis gazrdiT an SemcirebiT da sxv. uwes
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rigobiT, romelTa gamosworebas dganis daugegmavi gaCerebis dros momsa
xure specialistebi axorcieleben.

utilizacia

1. wvis produqtebis siTbos gamoyeneba;
2. nedleulis narCenebis Sekreba da gamoyeneba.

utilnedleuli

materialuri resursebi, romelTa meoreuli gamoyeneba an narCenebis 
raodenobis Semcireba ganapirobebs nedleulis xarjisa da produqciis 
TviTRirebulebis Semcirebas da warmoebis efeqturobis gazrdas. narCe
nebis minimumamde dayvanisTvis saWiroa dargebSorisi kooperireba, ramdeni
me sawarmos kompleqsebis erToblioba, erTi sawarmos narCenebis meore 
sawarmoSi nedleulad gamoyeneba, garemos dacva, ekologiuri problemebis 
gadaWra.

ufluso procesi 

feroSenadnobTa warmoebaSi gamoyenebuli ufluso procesebi. 
eleqtro RumlebSi feroSenadnobebis ufluso dnobisas mcirdeba ele
qtroenergiis xarji da izrdeba Rumlis mwarmoebluroba, magram wamyvani 
elementis aRdgenis xarisxi mcirdeba. amasTan, Tanamdevi wida Seicavs wamy
vani elementis Jangeulis sakmaod did raodenobas, rac xelaxla gada
muSavebisaTvis gamosayenebeli masalaa.

uReli 

samagris sworxazovani saxuravis gverdis Semakavebeli samagris ele
menti, romelic gvirabis WerSi ewyoba horizontalurad, eyrdnoba mas da 
samTo wnevas gadascems xis samagri CarCos bigebs.

uwesrigoba 

raime manqanis, mowyobilobis, meqanizmis, xelsawyosa da sxv. danad
garis muSaobis gaumarTaoba, reJimis darRveva, ramac SeiZleba gamoiwvios 
produqciis damzadebis Seferxeba, mowyobilobis mwarmoeblurobis Semci
reba an sruli gaCereba.

uwrTobadoba

foladis an sxv. Senadnobis Tviseba, ar miiRos wrToba Cveulebriv 
pi ro bebSi. am TvisebiT gamoirCeva dabali (mcire) naxSirbadSemcveli fo
ladebi.

uwyveti dakoqsvis manqana

rusTavis metalurgiulma qarxanam tyibultyvarCelis naxSirebiT sru
li metalurgiuli ciklis koqsqimiuri warmoebis amoqmedebiT daiwyo meta
lurgiuli koqsis, sxvadasxva fisis, nafTalinis, amoniumis gvarjilis, ben
zolisa da metalurgiuli koqsis sxva qimiuri produqtebis gamoSveba. war
moebis aTvisebasTan erTad aimaRles kvalifikacia saqarTvelos politeq
nikuri institutis qimiuri fakultetis kursdamTavrebulma inJinerqimi
kosebma.

Savi metalurgiis saministros koqsis mTavari sammarTvelos xelmZRva
nelobam, darwmunda ra qarTveli koqsqimikosebis maRal profesionalizmSi, 
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dagegma sabWoTa qveyanaSi uwyveti dakoqsebis teqnologiis pirveli manqanis 
Seqmna rusTavis metalurgiul qarxanaSi, risTvisac warmatebiT ganxorci
elda sawarmoosamecniero eqsperimentebi qarTveli specialistebis: n. dan
gaZis, e. gvencaZis, d. garmizas, a. mamulaSvilis, a. alaviZisa da koqsqimiu
ri laboratoriis ufrosis, teqnikis mecnierebaTa kandidat o. metreveli 
roJkos monawileobiT. sabWoTa kavSirSi uwyveti dakoqsebis teqnologiis 
pirveli manqana rusTavis metalurgiuli qarxnis pirmSod iTvleba. aRniS
nuli manqanebi dainerga ukrainisa da ruseTis koqsqimiur qarxnebSi.

uwyveti vertikaluri Camosxmis manqana

me20 saukunis 60ian wlebSi sabWoTa kavSirSi 
vertikaluri uwyveti Camosxmis pirveli teqnologia 
SemuSavda akademikos ivane bardinis xelmZRvanelobiT 
`cniiCermetis~ mecnierTa kvlevebisa da eqsperimen tebis 
Sedegebis safuZvelze. misive iniciativiT samecniero
sawarmoo danadgari daproeqtda da damontaJda tu
lis metalurgiul qarxanaSi. samrewvelo vertikaluri 
Camosxmis pirveli manqana 1960ian wlebSi doneckis 
metalurgiul qarxanaSi amoqmedda.

es vertikaluri danadgari iyo sabWoTa kavSiris 
Savi metalurgiis sistemaSi uwyveti Camosxmis pirveli 
manqana, romelic asxamda 120x800 mm kveTis slabebs do
neckis metalurgiuli qarxnis furcelsaglinavi saa
mqros naklebad sapasuxismgeblo dakveTebisaTvis. ase
Ti sqelkedliani furclebiT maragdeboda ukrainisa 
da ruseTis liTonkonstruqciebis qarxnebi, Zveli da 
axali kramatorskis mZime manqanaTmSeneblobis qarxnebi 
metalurgiuli teqnologiuri mowyobilobis dasamza
deblad. aRniSnul danadgarze Catarebul warmatebul 
samecniero eqsperimentebze aRizardnen ukrainis, ru
seTis da maT garda, rusTavis metalurgiuli qarxnis 
uwyveti Camosxmis sawarmoo kadrebi. rusTavis meta
lurgiul qarxanaSi aTvisebul iqna slabebis ornaka
diani uwyveti Camosxmis radialuri manqana, romelic 
rekonstruirebul iqna sortuli namzadisa da milnamzadis oTxnakadiani 
uwyveti Camosxmis radialur manqanad zedmiwevniT sapasuxismgeblo _ nav
Tobisa da gazis mosapovebeli unakero satumbsakompresoro da samagri 
milebisaTvis.

uwyveti radialuri Camosxmis oTxnakadiani manqana

uwyveti radialuri Camosxmis ornakadia ni manqana slabebiT uzrunve
lyofda mxolod furcelsaglinav dgans, romelic uSvebda da bali xarisxis 
10dan 30 mmmde sisqis furclebs, maSin, rodesac sapasuxismgeblo, navTob
gazmo sapovebeli milebi, Cveulebriv, boyvebSi Camos xmuli zodebis glin
viT mzaddeboda. martenis saamqros ufros g. qaSakaSvilis iniciativiT, 
qarxnis direqtorma solomon SaraZeniZem Txov niT mimarTa `vniimetmaSis~ 
direqtors, akademikos aleq sandre celikovs uwyveti radialuri ornaka
diani Camosxmis manqanis modernizaciis mxar dasaWerad. institutis Tanam

uwyveti 

vertikaluri 

Camosxmis manqana
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Sromlebma martenis saamqros ufrosis g. qa
SakaSvilis aqtiuri monawileobiT ganaxor
cieles slabebis uwyveti ra dialuri ornaka
diani Camosxmis manqanis sortuli sxmulebisa 
da milnam zadebis oTxnakadiani radialu ri 
Camosxmis manqanad rekonstruqciamoder
nizacia, risTvisac rusTavis metalurgiul 
qarxanaSi msoflioSi pir velad SemuSavda 
samile da legi rebuli foladebis gamodno
bis, ganJan gvis, inertuli airebiT, reagente
biT damuSavebisa da uwyveti Camosxmis axali teqnologiebi.

g. qaSakaSvilis, a. celikovis, a. smolia ko vis (АС№ 667324); g. qaSakaS
vilis, a. celikovis, v. gankinis (АС№ 614884); g. qaSakaSvilis, a. celikovis, 
v. maiorovis (АС№596358) TanaavtorobiT gamogonebebad dapatentebuli am 
teqnologiebis licenziebi SeiZines nigeriam da iaponiam, xolo sortu li 
sxmulebisa da milnamzadebis radialuri CamosxmisaTvis rusTavis meta
lurgiul qarxanaSi gamogonebuli mravalnakadiani konstruqciis manqa
nebiT dRes foladis uwyveti Camosxma xorcieldeba Zlieri meta lurgiis 
mqone msoflios mraval qveyanaSi, maT Soris CineTSi.

uwyvetnakeriani SeduReba

nakeriani SeduReba, romelic sruldeba gorgolaWebis uwyveti 
gadaadgilebiTa da denis uwyveti miwodebiT.

uwyvetoba

raime manqanis, agregatis muSaobis reJimis mudmivi, ucvleli parame
trebis SenarCuneba gansazRvrul periodis ganmavlobaSi. mag., uwyveti mo
qmedebis reJimiT muSaobs remontidan remontamde brZmedi, martenis Rum
lebi, gamaxurebeli Webi da sxv.

uxarisxoba

nedleulis, sakazme masalebisa da miRebuli produqciis dabalxa
risxianoba, romelic teqnikuri pirobebis Sesabamisad ver akmayofilebs 
gaTvaliswinebul moTxovnas. 

uxsnaroba

nivTierebis xsnadobis sawinaaRmdego Tviseba. ix. xsnadoba.

ujeradoba 

jeradobis sapirispiro cneba. ix. jeradoba.

ujeri _ ixileT gaujerebeli.

ujra

igivea, rac gali.

ujredi elementaruli

kristaluri gisosis elementaruli nawili, romlis paraleluri ga
datanebi (translaciebi) sam ganzomilebaSi uzrunvelyofs mTliani, sru
li kristaluri giso sis agebas.

uwyveti

radialuri

Camosxmis

manqana
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ujredovani struqturis 
submarcvali

sufTa liTonis an Senadno
bis marcvlis nawili defeqtebis 
mcire simWidroviT, romelic me zo 
beli nawilisgan mcirekuT xovani 
sazRvriTa da brtyeli dis lo
kaciuri badiTaa gamoyofili.

f

fabrika
manqanebiT, mowyobilobiT aRWurvili samrewvelo sawarmo. ekonomi

kuri TvalsazrisiT cneba `f.~ gaigivebulia `qarxana~sTan. Cveulebriv f. 
uwodeben mompovebel da msubuqi mrewvelobis sawarmoebs (aglomeraciis, 
gamamdidrebel, safeiqro da sxv.).

f. madansamdidrebeli
sasargeblo wiaRiseulTa gamdidrebis samrewvelo sawarmo, aRWur

vili mosamzadebeli, ZiriTadi da damxmare aparatebiT da sawarmoo far
TobiT sawyisi masalebisa da gamdidrebis produqtebis Sesanaxad;

f. naxSirsamdidrebeli
qvanaxSiris koncentratis misaRebi samrewvelo sawarmo, aRWurvili 

Sesabamisi aparatebiTa da mowyobilobiT, fuWi qanebisa da minarevebis mo
sacileblad;

f. saaglomeracio
aglomeratis warmoebis samrewvelo sawarmo (ix. aglomerati, aglo

manqana, aglomeracia).

fabrikacia slabebisa 
saWiro zomis sqeli furclis glinvisaTvis sawyisi namzadis (slabis). 

masis da zomebis angariSi, ZiriTadad gamoiyeneba woniTi meTodi, romlis 
dros namzadis masas angariSoben mza furclis masis gamravlebiT f.is 
koeficientze. namzadis masis gamoTvlis Semdeg irCeven slabis raciona
lur zomas (furcvlovani sxmulis tips da zomas).

faza 
heterogenuli Termodinamikuri sistemis SemosazRvruli ubani, kom

ponentebis homogenuri ganawilebiT, xasiaTdeba mudmivi SedgenilobiTa da 
fizikurqimiuri Tvisebebis erTgvarovnebiT, f. sistemis sxva nawilisgan 
gayofis zedapirebiTaa gamoyofili, amasTan, am zedapirebze xdeba Tvise
bebis Secvla, xolo TviT faza wonasworul mdgomareobaSia.

sivrciT dacentrebuli kuburi (a), 
waxnagdacentrebuli kuburi (b) da 
heqsagonuri mWidrod wyobili (g) 
ele mentaruli ujredebi.
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liTonebi da Senadnobebi Txevad mdgomareobaSi erTfaziani sistemaa; 
myar mdgomareobaSi gadasvlisas iwyeba meore, myari fazis warmoqmna, e. i. 
orfaziani sistemis Camoyalibeba. gamyarebis Semdeg Senadnobis gvarobis 
Sesabamisad is SeiZleba erTi, ori da ramdenime fazisagan Sedgebodes.

f. dispersiuli
SenadnobSi arsebuli f. mcire zomis calkeuli nawilakebis saxiT;

f. metastabiluri
f., romlis warmoqmnas sistema gadahyavs SedarebiT minimaluri Tavi

sufali energiis mdgomareobaSi. aseTi f. SeiZleba gadavides ufro mdgrad 
mdgomareobaSi gare faqtorebis moqmedebiT an TviTneburi gziT;

f. stabiluri
f., romlis warmoqmnas mTeli sistema gadahyavs absoluturi minimumis 

Tavisufali energiis mdgomareobaSi;

f. wonasworuli
f., romelic komponentebis qimiuri potencialis Sesabamis fazebSi 

arsebuli am komponentebis qimiuri potencialis tolia; mocemuli Termo
dinamikuri parametrebisas (temperatura, wneva da komponentebis koncentra
cia) mudmivad stabiluri.

fazaTa kanoni 
kanonzomiereba, romelic gansazRvravs araerTgvarovani (heterogenu

li) sistemebis wonasworobis pirobebs. komponenti ewodeba damoukidebel 
Semadgenel nawils, romlebisganac agebulia sistemis TiToeuli faza. f. k. 
amtkicebs, rom sistema SeiZleba wonasworobaSi iyos mxolod maSin, rode
sac fazebis raodenoba masSi naklebia an tolia komponentebis ricxvs 
mimatebuli ori, e. i. f≤k+2, sadac f _ aris fazaTa ricxvi; k _ sistemaSi 
komponentTa ricxvi.

airovani, Txevadi da myari fazebis agebisas saWiroa wyali da marili, 
e. i. komponentebis ricxvia 2. am SemTxvevaSi f=3 da f. k.is mixedviT 3<2+2=4.

komponentebis ricxvi plus 2sa da fazebis ricxvs Soris sxvaoba 
aris Tavisuflebis xarisxis ricxvi da gviCvenebs, sistemis mdgomareobis 
maxasiaTebeli sidideebidan (wneva, temperatura, komponentebis koncentra
cia TiToeul fazaSi) ramdeni maTgani SeiZleba Seicvalos ise, rom faza
Ta ricxvi sistemaSi ucvleli darCes.

zemoT moyvanil magaliTSi: k+2f=43=1,
e. i. Tavisuflebis xarisxi erTis tolia. amitom samive fazis Senar

Cunebis SemTxvevaSi SesaZlebelia mxolod erTi sididis _ temperaturis 
an wnevis Secvla. Tavisuflebis xarisxis ricxvis mixedviT ganarCeven erT
variantul anu monovariantul, invariantul (Tavisuflebis xarisxis ara
mqone), bivariantul da a. S. sistemebs.

f. k.s gansakuTrebuli mniSvneloba eniWeba metalurgiuli procesebis 
optimaluri reJimebis SemuSavebis sakiTxis gadawyvetaSi.

fazaTSorisi daWimuloba
ori fazis sazRvarze warmoqmnili zedapiruli daWimuloba.

faza lavesisa 
intermetaloidi warmoqmnili iseT liTonebs Soris, romelTa ato

muri diametris fardoba 1,1dan 1,6mde icvleba. isini kristaldebian sam 
ZiriTad struqturaSi: kuburSi – MgCu2 tipisa, heqsagonurSi _ MgZn2 
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an MgNi2 tipis. l. f. atomebis zomis aseTi fardoba maT sivrcis mWidro 
Sevsebis saSualebas aZlevs.

faialiti (2FeO·SiO2) 
rkinis qveJangis silikati. foladis dnobis teqnologiuri proce

sebis mJava widebis erTerTi ZiriTadi SenaerTikomponenti. f. warmoiqm
neba Semdegi reaqciiT:

2(2FeO · SiO2) → 2FeO · SiO2 + SiO2 + Q.
f.is dnobis temperaturaa 1230ºС. misi gamyarebisas warmoiqmneba or

Torombuli sistema.

fainStaini 
spilenZis Cu2S, nikelisa Ni3S2 da spilenZnikelis (Cu2S, Ni3S2) suf

lidebis Senadnobi, miiReba Stainebis konvertirebis dros, rogorc Suale
duri produqti. f. SedgenilobaSi Sedis 3 %ze naklebi rkina. f. ganicdis 
Semdgom gadamuSavebas liTonebis _ spilenZisa da nikelis, agreTve, ko
baltisa da keTilSobili liTonebis miRebis mizniT.

faincugi 
wvrili mavTulis saadidvo dgani.

faifuris warmoebis teqnologiaSi kobaltis Senadnobebis 
gamoyenebis saidumloeba

jer kidev 5000 wlis winaT kobaltis lurj saRebavs keramikisa da 
minis warmoebaSi iyenebdnen CineTSi. k. msoflioSi ganTqmuli Cinuri mtred
isferi faifuris warmoebaSi gamoiyeneboda. egviptis faraon tutanhamonis 
samarxSi ax. welTaR. pirvel saukuneebSi, arqeologebma aRmoaCines lurji 
mina, romelic k. marilebiT iyo Seferili. k. saRebavebis saidumlo daikar
ga. enciklopediuri monacemebiT, aseTi maRali xarisxis faifurs XIVXVI 
saukuneSi awarmoebdnen germaniaSi, inglissa da CexoslovakiaSi; ruseTSi 
_ XVIII saukuneSi. 

falia 
1. Turquli sityva, niSnavs Zveleburi Tofis an dambaCis im nawils, 

sadac TofSi wamals yridnen da naperwkliT anTebdnen;
2. TviT Tofis wamali;
3. sanTuraSi airis gaSvebis win CanTebuli SeSis, naWris an sxva raime 

sagnis ali.

falcva 
igivea, rac narimandva.

faneri
Txeli, mcire sisqis firfitebisagan Sewebebuli ficari.

fantelebi grafitisa, vercxlisferi firfitovani grafiti 
Tujis gacivebisas gamoyofili firfitovani vercxlisferi grafiti 

(grafitis mtveri fantelebis saxiT). f. g.s sxvanairad uwodeben grafitis 
fifqas.

fanjara 
sparsuli sityva, niSnavs Senobis kedelSi datovebul Ria adgils, 

romelSic magrdeba sarkmliani CarCo. 
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f. saWvreti
saxuravSi mowyobili saTvalTvalo xvreli. f. s. Ria RumelSi kazmis 

CatvirTva xdeba, maSin rodesac (ix. CatvirTva Rumlisa) f. s.is daxmarebiT 
momsaxure personali akontrolebs RumelSi mimdinare teqnologiuri pro
cesebis msvlelobas;

f. CasatvirTi
martenis foladsadnobi Rumlis an sxva agregatis wina kedelSi da

tovebuli Ria adgili wyliT gasacivebeli rkinis furclebis CarCoTi 
jarTisa da sxva kazmis CasatvirTavad, romelic iReba da ixureba spe
cialuri moZravi cecxlgamZle amonagiT amogebuli, warmoadgens wyliT 
sacivebel saxuravs.

faradi
eleqtrotevadobis sazomi erTeuli, kondensatoris tevadoba, 

romelsac erTi kuloni eleqtromuxti kondensatoris Semonafenze qmnis 1 
voltis tol potencialTa sxvaobas. saxeli uwodes ingliseli fizikosis 
m. faradeis (17911867 ww.) pativsacemad.

faradometri 
eleqtrotevadobis gamzomi xelsawyo, romelic muSaobs samrewvelo 

sixSiris cvlad denze 14 % cdomilebiT.

farda alisa 
sadnobi an saxurebeli cxeli remontis dros Rumlis fanjaraSi spe

cialurad mowyobili bunebrivi an sxva airis CiraRdani, romelic Rumlis 
samuSao sivrces da kamaras icavs gacivebisa da TaRis agurebs, temperatu
ris vardniT, dazianebisagan.

farda wylisa 
Rumlis fanjaraSi an karSi specialurad mowyobili wylis mfrqveva

nebi, romelic warmoqmnis gafrqveuli wylis mkvriv ares da aRmofxvris 
alis gavrcelebis SesaZleblobas.

fardobiTi wagrZeleba
gaWimvaze gamocdisas masalis meqanikuri Tvisebebis erTerTi Zi ri

Tadi maCvenebeli, romelic udris gawyvetili (gaglejili) nimuSis ab so
luturi wagrZelebis 100 %ze namravlis Sefardebas nimuSis sawyis sig
rZesTan da gamoiTvleba Semdegi formuliT: δ=Δℓ·100 %: ℓ0=(ℓk-ℓ0)·100 %: ℓ0, sa
dac, δ _ fardobiTi wagrZelebaa, Δℓ=ℓk-ℓ0 _ absoluturi wagrZeleba, ℓ0 _ 
nimuSis sawyisi sigrZe, xolo ℓk _ gawyvetili (gaglejili) nimuSis sigrZe.

farduli 
raime Senobis kedelTan an calke mdgomi saxuraviani nageboba Ria an 

naxevradRia kedlebiT cecxlgamZle da sxva daniSnulebis calobiTi da 
fxvieri masalebis Sesanaxad.

farTobi qvedisa 
metalurgiuli sadnobis, gamaxurebeli da Termuli damuSavebis Rum

lebis erTerTi ZiriTadi parametri. mag., martenis Rumlis qvedis farTobi 
CasatvirTi fanjrebis zRurblis doneze misi sigrZisa da siganis namrav
liT miiReba. qvedis farTobis sidideze damokidebulia Rumlis saaTo
brivi da wliuri mwarmoebluroba.
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farTo moxmarebis saqonlis warmoeba avstrieli da iaponeli 
firmebis partniorobiT rusTavis metalurgiul qarxanaSi

sabWoTa mTavrobam 1987 wels republikebisa da qalaqebis bankebs 
aukrZala TanamSromlebze xelfasis gacema im qarxnebs, romelsac ar hqon
da farTo moxmarebis saqonlis warmoebiTa da realizebiT fuladi Semo
savlebi. im periodSi rusTavis metalurgiul qarxanas farTo moxmarebis 
saqonlis warmoebaSi sabWoTa kavSirSi yvelaze dabali maCvenebeli hqonda 
_ 4 kapiki 1 maneT sasaqonlo produqciaze.

am problemis mogvarebaSi qarxnis xelmZRvanelobas (g. qaSakaSvili) 
daxmareba aRmouCina saqarTveloSi sabWoTa kavSiris sagareo vaWrobis 
warmomadgenelma rafiel eligulaSvilma. man guram qaSakaSvils gaacno 
avstriuli firmis prezidenti revaz aroniSvili. saTanado iuridiuli do
kumentebis gaformebis Semdeg, r. aroniSvilma SeZlo rusTavis metalur
giul qarxanaSi sabWoTa kavSirSi pirveli erToblivi sawarmos dafuZneba, 
romelmac funqcionireba daiwyo qarxnis produqciis eqsportiT miRebu
li finansebiT, tyavis Tbili qurqebis, kostiumebis, amerikuli sigaretis, 
sarecxi manqanebis, macivrebisa da sxv. warmoeba.

iaponiaSi Savi metalurgiis saministros TanamSromlebTan farTo 
moxmarebis saqonlis warmoebis mizniT g. qaSakaSvilma, grZelvadian miv
linebaSi yofnis Semdeg, erToblivi sawarmos Tanaprezidents r. aroniS
vils SesTavaza prestiJuli firmebis: `sonis~, `panasonikis~, `jivisis~ da 
sxva firmebis damzadebuli detalebiT rusTavis metalurgiul qarxnis 
erTobliv sawarmoSi dawyebuliyo televizorebis, video, audioteqnikis 
warmoeba. 

r. aroniSvili Cveuli operatiulobiT daukavSirda zemoT CamoTv
lil iaponur firmebs da rusTavis metalurgiuli qarxnis gamoTvliTi 
centris TanamSromlebma mixeil CitaSvilis xelmZRvanelobiT (man sta
Jireba gaiara iaponiis firma `funaiSi~) konveiruli teqnologiiT aiTvisa 
prestiJuli televizorebis, videogadamRebebisa da audioteqnikis warmoe
ba. gatarebuli RonisZiebebis Sedegad erToblivi sawarmos produqciis 
masStaburi zrdiT, rusTavis metalurgiulma qarxanam Savi metalurgiis 
saministros sistemaSi sarekordo maCvenebelebs miaRwia. 1 maneT sasaqonlo 
produqciaze 4 kapikis nacvlad awarmoebda 1,2 maneTis prestiJul farTo 
moxmarebis saqonels, riTac metalurgebis garda, uzrunvelyofili iyo q. 
rusTavis mosaxleoba. 

farTo pirmodebis amoReba

mopovebis teqnologia grZel sawmend sangrevSi, rodesac naxSiris 
masivis daSla xdeba kombainis 1dan 2 metramde siganis Semsrulebeli meqa
nizmiT.

fariT gayvana 

samTo gvirabebis sagamyvano farebiT gayvanis xerxi. arsebobs unikal
uri sagamyvano kompleqsebi. erTerTi maTgania germanuli `Herrenknecht AG~ 
firmis mier Seqmnili sagamyvano fari.

farsaketi 

igivea, rac Siberuli saketi (ix. Siberi).
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faqtori 
laTinuri sityva, niSnavs gamkeTebels, mwarmoebels. f. momxdari, mim

dinare teqnologiuri an sxva raime procesis ZiriTadi mizezi an erTerTi 
ZiriTadi pirobaa. mag., wnevis, temperaturisa da sxva f., romelic teqnolo
giuri procesis erTerTi ZiriTadi pirobaa.

feTqebadgamZle
nivTierebis Tviseba, winaaRmdegoba gauwios maRali siCqaris reaqciebis 

ganviTarebas.

feTqebadi masalebis sawyobi
erTi an ramdenime sacavi, romlebic ganlagebulia saerTo, Semofarg

lul teritoriaze. sawyobi SeiZleba iyos zedapiruli, naxevrad CaRrmave
buli, CaRrmavebuli da miwisqveSa.

feTqebadi nivTierebebi
qimiuri naerTebi an nivTierebaTa narevebi swrafi qimiuri reaqciis 

unariT, romelsac Tan sdevs didi raodenobis siTbos gamoyofa da airebis 
warmoqmna. reaqcia vrceldeba wvis an detonaciis reJimSi feTqebadi niv
Tierebis muxtiT. feTqebad nivTierebebs ZiriTadad miekuTvneba nitroSena
erTebi (trinitrotoluoli, heqsogeni, oqtogeni, tetrili da sxv.) da 
azotmJavas marilebi (ZiriTadad amoniumis nitrati).

feTqebadi nivTierebis brizantuloba 
feTqebadi nivTierebis brizantuloba aris, garemos, lokaluri damam

sxvreveli Tvisebis sazomi erTeuli. feTqebadi nivTierebis brizantuloba 
ganisazRvreba hesis sinjiT; misi ganzomilebaa _ mm.

feTqebadi nivTierebis mgrZnobiaroba 
feTqebadi nivTierebis mgrZnobiaroba aris nivTierebebis metnaklebi 

unari. zedmeti mgrZnobiaroba usafrTxoebis TvalsazrisiT miuRebelia. 
mcire mgrZnobiaroba aZnelebs inicirebis process da muxtis afeTqebisas 
zrdis mtyunebis saSiSroebas. saWiro farglebSi mgrZnobiarobis reguli
reba xdeba feTqebad nivTierebaTa SedgenilobaSi sensibilizatoris an 
flegmatizatorebis SeyvaniT.

feTqebadi nivTierebis muxtis zoma 
burRvaafeTqebiTi samuSaoebis parametrebis ZiriTadi ganmsazRvreli 

faqtori muxtis sidide. muxti aris feTqebadi nivTierebis woniTi raode
noba, romelic saWiroa sangrevis erTi afeTqebisaTvis. 

feTqebadi nivTierebis reaqcia
feTqebadi nivTiereba Termodinamikurad aramdgradi sistema, ro

melic gare zemoqmedebis Sedegad iZleva metad swraf elvisebur TviTgan
viTarebad reaqcias, siTbos, airisebri produqtebis gamoyofiT, garemos 
ngreviT xasiaTdeba.

feTqebadi nivTierebis simkvrive
feTqebadi nivTierebis simkvrivis gazrdisas, dasawyisSi detonaciis 

siCqare swrafad imatebs, Semdeg ki mateba eqstensiurad mimdinareobs. erT
gvarovani feTqebadi naerTis SemTxvevaSi detonaciis siCqare gamudmebiT 
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imatebs simkvrivis maqsimalur mniSvnelobamde. rodesac feTqebadi niv
Tiereba meqanikuri narevia, maSin simkvrivis gazrdiT detonaciis siCqaris 
mateba mxolod garkveul sazRvrebamde xdeba.

feTqebadi nivTierebis xvedriTi xarji 

feTqebadi nivTierebis xvedriTi xarji aris 1 m³ qanis asafeTqebelad 
saWiro feTqebadi nivTierebis raodenoba. 

feTqeba dnobis procesSi 

maRali siCqaris qimiuri reaqcia, romelsac Tan sdevs aalebaalwar
moqmna. aseTi reaqciebi xSiria foladsadnob, martenis, eleqtrosadnob da 
sxva agregatebSi.

feTqebadsafrTxianoba 

metalurgiul sadnob agregatSi liTonuri kazmis CasatvirTi zo
gierTi daxSuli detalis sveli flusebis afeTqeba temperaturis, wne
vis zemoqmedebiT. amitom liTonur kazms RumelSi CatvirTvamde amowmeben 
feTqebausafrTxoebis dadgenis mizniT. feTqebausafrTxoeba liTonuri 
kazmisadmi wayenebuli erTerTi ZiriTadi moTxovnaa. 

fenis saxuravi (Weri) 

sasargeblo namarxis zemodan ganlagebuli qanebis sisqe. qanebis 
calkeuli Sreebis Camoqcevis unaris mixedviT, ganasxvaveben uSualo da 
ZiriTad Wers.

fenis simZlavre

ganasxvaveben normalur, horizontalur da vertikalur simZlavreebs. 
normaluri simZlavrea _ manZili fenis sageb da saxurav gverdebs 

Soris gavlebuli normalis gaswvriv; horizontaluri simZlavrea _ hori
zontaluri manZili fenis sageb da saxurav gverdebs Soris; vertikaluri 
simZlavrea _ fenis sageb da saxurav gverdebs Soris vertikaluri manZili.

feradi liTonebi

rkinisa da misi Senadnobebis gamoklebiT yvela liTons uwodeben fe
rads. arsebobs feradi liTonebis Semdegi jgufebi: msubuqi, mZime, Zneld
nobadi, keTilSobili, gabneuli, iSviaTi, iSviaT miwaTa, radioaqtiuri.

ferberiti (FeNo4)
volframis Semcveli minerali. erTerTi madani, romelic gamoirCeva 

maRali simkvriviT. volframis aRdgena f.dan xorcieldeba naxSirbadiT 
eleqtroRumelSi.

ferdo Rumlisa

martenis an sxva Rum
lis wina da ukana kedlebs 
Soris ganlagebuli, qved
Tan SeuR lebuli da ver
tikalur ar xebSi gadasasv
lelebis mo sazRvre daxri
li kedlebi.

martenis Rumlis ferdoebi
1. ganivi ferdo; 2. grZivi ferdo.
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feriti 
1. rkinanaxSirbadovani Senadnobebis struqturuli Semdgeni, naxS

irbadis (0,025 %mde) an sxva malegirebeli elementis myari xsnari αrkina
Si, sivrciT dacentrebuli kuburi gisosiT. ganarCeven agreTve δferits 
– (t >1390 °C) naxSirbadis myar xsnar δrkinaSi. foladebsa da TujebSi f. 
erTerTi ZiriTadi fazaa. SedarebiT rbili, plastikuri da Zlier feromag
nituria 768770 °C-mde;

2. JangbadTan rkinis qimiuri naerTi (Fe2O3). sxva liTonebis oqsidebT
an erTad, naxevari gamtari an dieleqtrikia, gamoiyeneba magnitur masalad 
radioteqnikasa da radioeleqtronikaSi.

fermiumi
f. perioduli sistemis III jgufis xelovnurad miRebuli radioaqti

uri liTonia, bunebaSi ar gvxvdeba, warmoadgens transuranul elements, 
sainteresoa mxolod mecnieruli TvalsazrisiT. saxeli ewoda italieli 
fizikosis enriko fermis pativsacemad. aRmoCenil iqna N1952 wels atomuri 
da wyalbadis bombis gamocdis dros _ imave garemoebaSi, raSic ainStaini
umi (ix. Es) fizikosebis j. Copinis, s. tompsonis, a. giorsosa da v. harveis 
mier. f. atomuri nomeria 100, atomuri masa _ 257. 

birTvuli izomerebis CaTvliT f.is izotopebis ricxvia 15, izoto
pur masaTa diapazoni 243→258.

fermiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis
periodi

gamoyeneba

253Fm 253,085173 0 4.5 dRe

254Fm 254,086846 0 3,24 sT

255Fm 255,089948 0 20,1 sT

257Fm 257,075099 0 100,5 dRe

cnobilia f.is 11 izotopi. 
A=248÷258, yvela maTgani α- radioaqtiuria, garda 256Fm da258Fm-isa, 

romlebic spontanuri dayofiT iSleba 160 wT da 11 dRe naxevraddaSlis 
periodiT. Sesabamisad 251Fm (7sT) da 253Fm (4,5 dRe) izotopebi iSleba upi
ratesad eleqtruli watacebis gziT 254Fm da 255Fm α-nawilakebis gamot
yorcniT (3,24 da 20,5 sT), iyofa agreTve spontanurad (246 dRe da 20 weli). 

257Fm α gamomsxivebelia, am jgufSi yvelaze xangrZlivi sicocxlis 
unariT xasiaTdeba (79dRe).

f. sxvadasxva izotopi miiReba damuxtuli nawilakebiT dasxivebiT an 
Sesabamisi izotopebis neitronebiT dasxivebisas 256Fm (n, γ),  257Fm,  242Pu(12C, 
6n)248Fm,  252Cf (α, 3n)253Fm,  252Cf (9Be, an)256Fm da a. S.

f.is Tvisebebis Sesaxeb zogierTi samvalentiani kiuribis mixedviT 
(ix. Cm, Es) msjeloben. eqstrapolaciuri meTodiT miRebulia f.is eleq
tronuli struqtura: 5s2 5p6 5d10 5f12 6s2 6p6 7s2.

K-, L-, M- da N- garsebi Sevsebulia.
radioaqtiurobis gamo is toqsikuri unda iyos. f.is ZiriTadi wya

roebi miiReba miligramobiT 253Fm saxiT 239Puis neitronebiT dabombviT. 
dedamiwis qerqsa da zRvis wyalSi misi Semcvleloba nulovania. 
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fero
rTuli Sedgenili sityvebis TavsarTi nawili, romelic niSnavs rki

nas laTinur enaze da gviCvenebs ama Tu im elementis rkinasTan damokide
bulebas _ Senadnobis warmoqmnas.

feroborali 
ligatura, romlis qimiuri Sedgenilobaa: B≥6 %, Si≤10 %, Aℓ≤10 %, da

narCeni _ Fe. aRadgenen boratuli madnisagan aluminTermuli meTodiT anu 
aluminis fxvniliT. arasakmarisi rkina SeaqvT burbuSelis saxiT. dnobas 
axorcieleben rkalur eleqtroRumelSi. 

f.s iyeneben iseve, rogorc ferobors, foladis, Tujisa da feradi 
Senadnobebis legirebisaTvis.

malegirebeli feroSenadnobi Seicavs gansazRvruli raodenobis bors 
(620 % sazRvrebSi).

feroboris misaReb nedleulad iyeneben boratul madans, romelic 
Seicavs boracits (6MgO · MgCl2 · 8B2O3), borsilikats (CaB2Si2O8) da aSarits 
(2MgO · B2O3 · H2O).

ferobors iReben liTonTermitul da eleqtrorkalur RumelSi ga
modnobis xerxebiT.

feroboriT legirebuli foladebi gamoirCeva maRali wrTobadobiTa 
da meqanikuri TvisebebiT.

ferovanadiumi 
Seicavs 3550 % V; 13 % Si; 0,5-1,5 % Al; danarCeni Fe da minarevebia. f. 

iReben V2O5-is aRdgeniT rkalur RumelSi aluminis fxvnilis gamoyenebiT. 
dnoba mimdinareobs or periodad. pirvel periodSi liToni Seicavs 3540 % 
V; 912 % Si da widas ≤0,35 % V. widis gamoSvebiT iwyeba meore periodi, liTo
ni iwmindeba Sigan, romelic daiyvaneba ≤2 %mde. me2 periodis produqts 
asxamen Tujis boyvebSi, xolo widas abruneben RumelSi pirveli periodis 
Casatareblad. mdidar f.is iReben aluminTermuli meTodiT _ V≤80 %.

ferovolframi 
malegirebeli feroSenadnobi, Seicavs gansazRvruli raodenobis 

volframs (7080 %), ≤7 % Mo-s, danarCeni – Fe da minarevebia.
ferovolframis misaReb neldeulad iyeneben mineralebs volframits 

(Fe, Mn) WO4, Selits (CaWO4), ferberitsa (FeWO4) da giubnerits (MnWO4).
ferovolframs adnoben rkalur eleqtroRumelSi. aRmdgenlebad iye

neben sanavTobe koqssa da 75 %ian ferosiliciums.
ferovolframs iyeneben swrafmWreli, mxurvalmtkice da sxva specia

luri daniSnulebis sakonstruqcio foladebis warmoebaSi.

feromagnetizmi 
nivTierebis magniturmowesrigebuli mdgomareoba, romlis drosac 

atomebis (ionebis) magnituri momentebi araurTierTkompensirebulia da 
warmoqmnis spontanur magnitur moments.

feromagnituri masalebi araliTonuri magnituri masalebia, romle
bic gardamavali liTonebis oqsidebis kompleqsebia da axasiaTebs fero
magnetizmi.

feromagnetikebi 
1. nivTiereba, romlis magnituri struqtura, kiuris temperaturaze 

qvemoT warmodgenilia ori an meti qvegisosis saxiT, romelTa atomebisa 
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da ionebis magnituri momentebi aris TviTnebur magnitur mowesrigebul 
mdgomareobaSi, romlis dros nivTiereba dakvalulia domenebze, Sedegad 
TiToeuli domenis magnituri momenti nulisagan gansxvavebulia;

2. liTonuri magnituri masalebi, sufTa liTonebi (rkina, kobalti, 
nikeli, gadoliniumi) an maT fuZeze Senadnobebi, agreTve, araliTonuri 
masalebi, romlebic xasiaTdeba feromagniturobiT.

feromanganumi 
malegirebeli da ganmJangavi feroSenadnobi Seicavs gansazRvruli 

raodenobis manganums (6580 %).
feromanganumisa da liTonuri manganumis misaRebad gamoyenebuli 

ZiriTadi mineralebia: piroluziti (MnO2), brauniti (Mn2O3), manganiti 
(Mn2O9 · H2O) da hausmaniti (Mn3O4).

msoflioSi manganumis madnebis erTerTi mniSvnelovani sabadoa Wia
Turis regioni. naxSirbadian feromanganums adnoben samfazian rkalur 
eleqtroRumlebSi uwyveti procesis ganxorcielebiT, romelTa simZlavre 
icvleba 750016500kva sazRvrebSi, 120130v xazuri Zabvisa da 3338ka denis 
Zalis dros.

aRmdgenlad iyeneben koqswvrilas, romelSic nacrianoba ar unda aRe
matebodes 12 %, tenianoba 11 %s; naWrebis zomebi icvlebodes 315 mm farg
lebSi, xolo fosforis Semcveloba iyos ara umetes 0,02 %isa.

feromanganumis gamoyenebiT legirebuli foladebi gamoirCeva Sewr
To badobis, simtkicis, denadobisa da sisalis zrdiT (ix. gadfildis fo
ladi).

feromanganumis bipolaruli narCenebis gamoyeneba
1973 wels akademikosma r. aglaZem, teqn. mecn. doqtorma g. aglaZem, 

teqn. mecn. kandidatma e. manukovma kaliumis permanganatis warmoebis teq
nologiaSi Seitanes inovaciuri cvlileba, rac iTvaliswinebda eleqtro
lizis mTel moculobaSi ganlagebuli feromanganumis samganzomilebiani 
bipolaruli natexovani, nayari eleqtrodebis gamoyenebas.

teqn. mecn. doqtoris g. aglaZis xelmZRvanelobiT 1975 wels 
eqsploataciaSi Sevida 13 aTasi amperi denis Zalisa da 100 volt Zabvaze 
inovaciuri teqnologiiT momuSave bipolaruli eleqtroqimiuri reaqtori, 
romelmac mwarmoeblurobiT Secvala ramdenime aseul kvadratul metr 
farTobze ganlagebuli 15 samrewvelo monopolaruli eleqtrolizeri. 
amasTan teqnologiuri ciklidan amoiRes feromanganumis anodebis gadadnobis 
sa a mqro, ris gamoc mkveTrad Semcirda energetikuli da SromiTi danaxarjebi. 
kaliumis permanganatis miRebis axalma teqnologiam saerTaSoriso aRiareba 
moipova da is miCneul iqna teqnikuri eleqtroqimiis mniSvnelovan miRwevad. 

feromanganumtitani 
feromanganumi, romelic Seicavs mcire raodenobis titans (34 %), 

gamoiyeneba foladebisa da Senadnobebis mikrolegirebisaTvis.

feromolibdeni 
foladebisa da Senadnobebis malegirebeli feroSenadnobi, 5260 % 

Mois SemcvelobiT, danarCeni Fe da minarevebia.
molibdenis mTavari mineralebia gogirdovani molibdeni _ molibde

niti (MoS2), Seicavs 59,95 % Mo da 40,05 % S da kulfeniti Seicavs 26,15 % Mo.
mcirenaxSirbadiani (0,10,2 %) feromolibdenis misaRebad gamoiyeneba 

martivi Rumelgare silikoTermuli procesi.
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feromolibdens iyeneben qromovani da qromnikeliani foladebis le
girebisaTvis. aseT foladebs molibdeniT legireba aniWebs TviTwrTo
badobasa da simyifisadmi mdgradobas moSvebisas. wrTobisa da moSvebis 
Semdeg molibdeniani foladebi gamoirCeva maRali simtkiciT, siblantiT, 
mxurvalsimtkiciTa da TbomedegobiT.

xSirad foladebis legirebisaTvis feromolibdenis nacvlad warmate
biT iyeneben kalciumis molibdats (CaMoO4).

feronikeli 
foladebisa da Senadnobebis malegirebeli feroSenadnobi, romelic 

Seicavs 4-6 % Ni+Cos. feronikelis warmoebis mTavari nedleulia daJangu
li nikelis madnebi, romelTa gadamuSavebas axorcieleben madanTermuli 
xerxiT. nikelis Semcveli foladebi gamoirCeva maRali cveTamedegobiT, 
koroziamdgradobiT, mxurvalsimtkiciTa da siblantiT.

bolo wlebSi farTo gamoyeneba pova Raribma feronikelma, romelic 
Seicavs 4 %mde nikels. is warmoadgens gunda feronikelis gadamuSavebis 
produqts.

feroniobiumi 
feroSenadnobi, romelic Seicavs 5065 % (Nb+Ta), 1,515 % Si, 36 % Al, 1,58 % 

Ti, 0,1-0,2 % C danarCeni Fe. f. adnoben aluminTermuli Rumluri da Rumel
gare meTodiT teqnikuri Nb2O5is gamoyenebiT. amoReba Seadgens 95 % alu
minTermuli Rumelgare dnobisas da 98 % _ Rumlis meTodiT. 

f.s iyeneben sakonstruqcio foladebis legirebisaTvis, agreTve 
mxur valmtkice foladebisaTvis.

ferosiliciumalumini 
ferosiliciumi, Seicavs Zlier ganmJangvelebs mcire raodenobis 

(34 %) aluminsa da Sis, gamoiyeneba foladebis aluminiT mikrolegirebi
saTvis, agreTve, Znelad aRdgenadi liTonebis aRmdgenlad.

ferosiliciumbori 
ferosiliciumi (4575 %iani), Seicavs mcire raodenobiT _ 1 %mde 

bors, gamoiyeneba sakonstruqcio foladebis boriT mikrolegirebisTvis. 
f. cvlis ufro ZviradRirebul deficitur ferobors.

ferosiliciumvanadiumi 
Zlieri gamJangavebis _ Alis da Siis Semcveli kompleqsuri Senadnobi, 

romelic damatebiT Seicavs vanadiums. miiReba vanadiumSemcveli Tujebidan, 
romlebic konverteruli widis produqtia. iyeneben rogorc foladebis le
girebaganJangvisaTvis, ise Znelad aRdgenadi liTonebis misaRebad. f.Si Se
dis 8-10 % V; 10-20 % Si; ≤ 3 % Ti;  ≤ 15 % Mn;  ≤ 4 % Cz;  ≤ 3 % C;  ≤ 0,20 % P da ≤ 0,08 % S.

ferosiliciumi 
foladebisa da Senadnobebis ganmJangavi da malegirebeli feroSe

nadnobi, romelic Seicavs gansazRvruli raodenobis siliciums (1890 %). 
f.is warmoebis sawyisi nedleuli masalebia kaJmiwis didi raodenobiT 
Semcveli mineralebi, rogoricaa: kvarci, kvarciti da qalcedoni. kargi 
xarisxis kvarcitebi Seicavs 9697 % SiO2s.

aRmdgenlad gamoiyeneba xis naxSiri, fisovani da navTobis koqsi, rom
lebic gamoirCeva mcire nacrianobiT. f. miiReba 3fazian eleqtrorka lur 
RumlebSi gamodnobis gziT, romelTa simZlavre 2900060000 kva sazRvrebSi 
icvleba.
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siliciumiT legireba iwvevs foladis sisalis, simtkicisa da denad
nobis zRvrebis zrdas, magram amcirebs siblantes da zrdis daJangvisadmi 
winaaRmdegobas. siliciumiani (4 %mde) foladebi gamoiyeneba resorebisa 
da zambarebis dasamzadeblad. siliciumiani transformatoruli folade
bi gamoirCeva mcire vaturi danakargebiT.

ferosiliciummanganumi
kompleqsuri Senadnobi, romelic Seicavs ≥60 % Mn; ≤ 25 % Si (danar

Ceni aris Fe), gamoiyeneba legirebuli foladebis ganmJangavad da aRmdgen
lad, manganumSemcveli feroSenadnobebis agreTve, silikoTermuli meTo
diT liTonuri Mnis misaRebad. kazmSi Sedis Mnaglomerati, kvarciti da 
koqsiti. aglomeratSi Pis maRali Semcvelobis gamo (0,60 %mde) f. miiReba 
dabalfosforiani (0,015 %) gadasamuSavebeli wididan.

ferosiliciumqromi
kompleqsuri feroSenadnobi, Seicavs 55 % Cr; 45 % Si (danarCeni Fe da 

minarevebia), iReben 2732 mva simZlavris madanaRmdgen eleqtroRumlebSi. 
kazmSi Sedis maRalnaxSirbadiani feroqromi da kvarcitidan koqsiT aRd
genili Si. Senadnobi gamoiyeneba foladebis legirebisa da aRdgenis Tvis 
dabalnaxSirbadiani feroqromis misaRebad siliciumTermuli meTodiT.

ferotitani
foladebisa da Senadnobebis malegirebeli da mamodificirebeli fer

oSenadnobi, romelic Seicavs gansazRvruli raodenobis titans (3060 %).
f.is warmoebis sawyisi nedleulia titanSemcveli mineralebi: ilmeni

ti (Feo·TiO2), rutili (TiO2), titaniti (CaO·SiO2·TIO2) da perovskiti (CaO·TiO2).
gamdidrebisa da gamowvis Semdeg iReben titanis madnis koncentrats 

40 % TiO2is SemcvelobiT. f.is misaReb kazmSi titanis koncentratTan er
Tad iyeneben rkinis madans, kirs, aluminis fxvnilsa da ferosiliciums.

ferotitani miiReba liTonTermituli da eleqtroRumelSi gamodno
bis gziT. am procesebiT aRweven titanis 7075 % aRdgenas.

ferotitanSenadnobs iyeneben foladebis ganJangvis, legirebisa da 
mikrolegirebisTvis. titaniT mikrolegirebamodificireba iwvevs fola
debis marcvlebis zomebis Semcirebas da amiT meqanikuri Tvisebebis gaumjo
besebas, rogoricaa simtkicis, denadnobis zRvarisa da dartymiTi siblan
tis gazrda.

rusTavis metalurgiul kombinatSi 80ian wlebSi dainerga titanSem
cveli foladebis warmoeba sanavTobe milebis dasamzadeblad. titaniani 
foladebis SemuSaveba, gamokvleva da warmoebaSi danergva ganxorcielda 
saqarTvelos teqnikuri universitetis liTonmcodneobis kaTedrisa da kom
binatis specialistebis monawileobiT. titanSemcveli foladebi qarTveli 
avtorebis Seqmnili pirveli masobrivi warmoebis liTonia.

ferofosfori 
Seicavs 1418 % P, misi daniSnulebaa saCamosxmo Tujis legireba fos

foriT, foladis WriT damuSavebadobis gasaumjobeseblad avtomatur xa
zebze. f. miiReba brZmedSi naxSirbadiT fosforitebis aRdgeniT. f.is misa
Rebad iyeneben feroSenadnobs, romelic Sedgeba 1530 % P; 812 % Si; 24 % Mn; 
5570 % Fe, romelsac iReben rogorc gverdiT produqts sufTa Ps warmoe
bis dros rkalur RumlebSi.
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feroqromi
rkinis Sualeduri Senadnobebi sxva liTonur elementebTan, romlebic 

Ziri Tadad gamoiyeneba foladebis legirebisa da ganJangvisaTvis, agreTve, 
modificirebisaTvis. bolo wlebSi farTo gavrceleba pova kompleqsurma 
fero Senadnobebma, romlebic Seicavs or an ramdenime malegirebel ele ments. 
maTi gamoyeneba iZleva gacilebiT maRal teqnikur efeqts Cveulebriv fero
SenadnobTan SedarebiT. feroqromi _ foladebisa da Senadnobebis male
girebeli feroSenadnobi _ Seicavs gansazRvruli raodenobis qroms (6070 %).

f.is warmoebis sawyisi nedleulia qromiani madnebi, romlebic Sedgeba 
qromSpinelidebisagan _ magniumqromitisa (Mg,Fe)Cr2O4 da aluminqromitis
gan Fe(CrAl)2O4; qromSpinelidebi Seicavs 62 %mde Cr2O3s, danarCeni nawili 
modis rkinis, aluminisa da magniumis Jangeulebze.

naxSirbadian da gadasamuSavebel feroqroms iReben rkalur ele
qtroRumelSi gamodnobiT, xolo aRmdgenad – koqss. mcirenaxSirbadian da 
unaxSirbado feroqroms adnoben ufro rTuli teqnologiiT sami sadnobi 
agregatis gamoyenebiT. jer miiReben gadasamuSavebel feroqroms siliciu
mis maRali SemcvelobiT (...3 %); meore RumelSi kazmidan, romelic Sedgeba 
gadasamuSavebeli feroqromis, kvarcitisa da koqsikisagan, miiReben fero
siliciumqroms (3040 % SiiT), xolo mesame agregatSi feroqromis madnis 
koncentratidan ferosiliciumqromis siliciumiT aRdgeniT qromis madnis 
da miiReben feroqroms dabali naxSirbadis SecvelobiT.

qromi Sedis mravali sakonstruqcio da specialuri daniSnulebis 
uJangavi foladebis SedgenilobaSi. qromiani foladebi gamoirCeva maRa
li wrTobadobiT, mxurvalmedegobiT, mxurvalsimtkiciTa da koroziame
degobiT. unaxSirbado feroqroms iyeneben uJangavi foladebisa da iseTi 
Senadnobebis gamosadnobad, rogoricaa niqromi da sxv. 

feroSenadnobebis miReba daxuruli tipis madanaRmdgen RumelSi
adgilobrivi nedleulis ga

mo  yenebiT zestafonis feroSenad 
nobe bis qarxanaSi damuSavda kar
borun dis miRebis teqnologia, ris 
safuZ velzec Seiqmna Sesabamisi 
saamqro, romelic mTlianad uzrun
velyofda respublikis moTxovnebs 
abraziul masalebze. damuSavda da 
dainerga warmoebaSi tyibulis qva
naxSiris sabados narCenebidan fe
rosiliko aluminis (FeSiAℓ) da si
luminis (SiAℓ) miRebis teqnologia.

pirvelad, yofili sabWoTa 
kav Siris pirobebSi, daiwyo daxu
ruli tipis madanaRmdgen RumlebSi 
fe roSenadnobebis miRebis siste
muri kvlevebi. am kvlevebis Sede
gad me talurgiis instituti gaxda 

feroSenadnobebis misaRebi 
daxuruli mbrunavi Rumeli
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sakav Siro masStabis saTavo organizacia daxuruli madangadamamu Savebeli 
Rumlebis danergvaSi. es Rumlebi danergilia zestafonis, za po roJi esa da 
almazanskis feroSenadnobTa qarxnebSi. Rumlis konstruqcia da culia saa
vtoro uflebebiT. givi miqelaZe, elisabed nadiraZe, givi dge buaZe, biZina 
gogoriSvili, irakli lorTqifaniZe. 

feroSenadnobebis ufluso dnoba 

feroSenadnobTa warmoebisas arsebobs flusuri (CaO da MgO) da 
ufluso procesebi. eleqtroRumlebSi feroSenadnobebis ufluso dnobi
sas mcirdeba eleqtroenergiis xarji da izrdeba Rumlis mwarmoebluroba, 
magram wamyvani elementis aRdgenis xarisxi mcirdeba. amasTan Tanmyoli 
wida sakmaod did raodenobiT Seicavs: wamyvani elementis Jangeuls, ro
melic kvlav gadamuSavebisaTvis gamosayenebeli masalaa.

feroSenadnobTa qarxnis kulturis saxli

zestafonis feroSenadnobTa qarxnis mSeneblobasTan erTad, qarxnis 
pirveli direqtoris ivane kekeliZis uSualo xelmZRvanelobiT aSenda zes
tafonis feroSenadnobTa kulturis saxli, sadac moRvaweobdnen: uSangi 
CxeiZe, Salva RambaSiZe, sergo zaqariaZe, akaki vasaZe, jemal mdivani, eldar 
gewaZe da sxvebi. garda gamoCenili msaxiobebis pleadisa, bevri zestafone
li axalgazrda swavlobda da mecadineobda qarTuli cekvis, simRerisa da 
sxva mxatvrul wreebSi. wina saukunis 80ian wlebSi, zestafonis feroSe
nadnobTa qarxnis iaponuri Rumlebis, aglofabrikis, briketfabrikis mSene
blobisas _ romelsac xelmZRvanelobda qarxnis direqtori g. qaSakaSvili, 
am grandiozul mSeneblobasTan erTad, ganxorcielda kulturis saxlis 
ganaxlebarekonstruqcia, misi portalis 6dan 12 metramde gazrdiT. dar
bazis ganaxlebiT Zvelma kulturis saxlma Tanamedrove iersaxe miiRo, 
sadac dResac mravali kulturuli RonisZieba imarTeba. 

feroceriumi 

Senadnobi, romelic Seicavs >95 % iSviaT miwaTa liTonebs, maT Soris 
>45 % Cl-s (danarCeni Fe da minarevebi). iyeneben foladebisa da Tujebis gan
Jangvisa da modificirebisaTvis.

ferfli 

saTbobis sruli dawvis Sedegad warmoqmnili msubuqi Semadgeneli 
nawili _ nacari.

ferWera 

igivea, rac liTonis zedapiris mJavas xsnariT amowva, amoWma, mowamvla.

feqrali 

preziciuli mxurvalmedegi Senadnobi rkinis fuZeze, Sedgeba 13,528 % 
Cr; 47 % Al; 1 %mde Si da 0,7 %mde Mn, gamoirCeva maRali eleqtrowinaRo
biT, farTod iyeneben gamaxurebeli elementebisa da reostatebis dasamza
deblad.

fTori (F) [Flourine] 
perioduli sistemis VII jgufis elementi, romlis atomuri nomeria 

9, atomuri masa _ 18,99. halogeni; normalur pirobebSi baci yviTeli feris 
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airia mkveTri suniT. bunebrivi f. gamoyo 1886 wels frangma qimikosma a. 
muasanma uwylo meoreuli wyalbadis eleqtrolizis gziT, dedamiwis qer
qSi f.is Semcvelobaa 6,25·102 %. airovani Fis simkvrivea Y20 °C =1,693 g/sm3, 
Txevadisa – 1,5127 g/sm3 (duRilis temperaturaze – 188,13 °C), dnobis temper
aturaa tdn.=219,61 °C. cnobilia 80ze meti fTorSemcveli minerali, romelTa
gan ZiriTadia: fluoriti, krioliti da topazi. f.is warmoebis wyaroa meo
reuli wyalbadi, romelic miiReba fluoritis, apatitebisa da fosfatebis 
gadamuSavebisas. Txevadi f. _ saraketo saTbobis damJangavad gamoiyeneba. 
farTo gamoyeneba pova f.is SenaerTebma wyalbadTan, aluminTan, silicium
Tan. metalurgiul warmoebaSi Zveli droidan iyeneben fluorits (mlxob 
Spats), rogorc widis gamaTxelebels.

fiala
berZnuli sityva, niSnavs 

Tass, jams. 

f. sawide
widis miRebatransportire 

bi sa Tvis foladisgan Camosxmuli 
ko nusuri formis 11 an 16m3 mo
culo bis WurWeli, romelsac aTa
vseben rkinigzaze gadasaadgile
bel ayira vebad widasazidebze.

nax.: widasazidSi (1)

Cadgmuli sawide fiala (2)

fizikuri SeduRebadoba
liTonis Tviseba, mogvces monoliTuri SeerTeba qimiuri bmiT.

fiTxi 
liTonisagan damzadebuli sagozavi sxvadasxva moyvanilobis grZeli 

firfita, samarjvi, romelic gamoiyeneba masis momzadebisa da wasmisaTvis 
– saremonto-saSemkeTeblo saqmisaTvis. mag., cecxlgamZle masis gagozva, 
kedlebis gagozva da sxv.

fila 
qvis, xis, plastmasis saizolacio da sxva masalis naWeri, romlis 

zoma da forma icvleba daniSnulebisa da gvarobis Sesabamisad. gavrcele
bulia: saizolacio, mosapirkeTebeli, sagzao, sajavSne, saqveSe da sxva f.

filerebi 
igivea, rac Tvalaki. 

filtracia 
siTxis an airis moZraoba forovani sxeulis, masalis an marcvlov

ani fenis gavliT, ris Sedegadac siTxe da airi Setivtivebuli myari min
arevebis daleqvis Sedegad iwmindeba.

filtri 
laTinuri sityva, niSnavs qeCas. f. _ airis an siTxis myari mina

revebisgan gamwmendi mowyobiloba. garda Cveulebrivi f.isa, gamoiyeneba 
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eleqtrofiltrebi, kondensatorebisa da xviebisagan Sedgenili kombinaciebi, 
romlebic atarebs cvladi denis gansazRvruli sixSiris dens, xolo 
akavebs gansxvavebuli sixSirisas. gavrcelebulia, agreTve, akustikuri f., 
arxebis, siRrueebis, xvrelebis kombinaciebi, romelTagan zogi atarebs, 
zogi ki iWers sxvadasxva tonis bgeras.

firma „wida“

farTo moxmarebis saqonlis gazrdis mizniT wina saukunis 80iani 
wlebis Semdeg rusTavis metalurgiuli qarxnis da firma `widas~ xelm
ZRvanelobebs Soris gaformda xelSekruleba mtkvris sanapiroze meta
lurgiuli qarxnis mier dasawyobebuli martenis da brZmedis widebis gada
muSavebis Taobaze. gadamuSavebis Semdeg inertuli masala widis sakuTreba 
xdeboda, xolo foladisa da Tujis jarTi qarxanas bardeboda, raSic 
firma `wida“ jarTis dadgenili fasiT damatebiT Semosavals iRebda. F

firma `widas~ xelmZRvanelobam mrewvelobis ganyofilebis metalur
giis dargis specialistis xelSewyobiT moaxerxa gamogonili mizeziT, 
TiTqos mtkvris piras widsayaris teritoria qarxanas ar ekuTvnoda, 
saqarT velos mTavrobis gankargulebiT 130 heqtari miwis sakuTrebaSi ga
formeba, sadac dasawyobebuli iyo 20 mln tona widebi, romlebSic 10 % 2 
mln tona foladis da Tujis jarTi iyo fulad gamosaxulebaSi 200 mln 
maneTis produqcia. 

am sakiTxis gadasawyvetad qarxnis direqciam konsultacia miiRo 
iurisprudenciaSi yvelaze maRali reitingis iuristis, baton mindia ugre
xe liZisagan. Mmisi da universitetis reqtoris roin metrevelis rCeviT 
am saqmis advokaturi momsaxureba daevala universitetis iuridiuli 
fakultetis axalgazrda docents lado Wanturias. 

lado Wanturiam aiRo qarxnis mSeneblobisTvis gamoyofili 450 ha 
ZiriTadi saamqroebis ganlagebis da 130 ha widsayaris mowyobisaTvis 
minis  trTa sabWos Tavmjdomaris daviT baqraZis gankargulebebi. Aam doku  
mentebiT lado Wanturiam moigo pirveli instancia saarbitraJo sasa
mar TloSi da firma `widas~ gasaCivrebis Semdeg kasaciebi saqalaqo da 
sa bo lood uzenaes sasamarTloSi rusTavis metalurgiuli qarxnis sa
sargeblod.

im periodSi rusTavis metalurgiuli qarxana Seamowma axaldaarseb
ulma kontrolis palatam da Semowmebis pirvelsave dRes qarxanas mouxs
nes 1,5 milioni dolaris Tanxa sairmis sanatoriumis rekonstruqciis saer
To mogebis TanxebiT CatarebisaTvis. Eqarxnis xelmZRvanelobam es saqmec 
lado Wanturias miando da misi ZalisxmeviT samive instanciaSi saqmis mo
gebis Semdeg (sadac mopasuxe kontrolis palata iyo), qarxanam biujetidan 
1,8 milioni daibruna 300000 dolariT meti sairmeSi azomviTi samuSaoebis 
Semowmebis dros mivlinebaSi daxarjuli TanxebiT.

aRniSnulma gaxmaurebulma saqmeebma sazogadoebisaTvis jer kidev 
ucnob lado Wanturias imxela avtoriteti da ndoba moutana, rom rodesac 
batoni mindia ugrexeliZe briuselSi gadaiyvanes samuSaod, lado Wantu
ria dainiSna uzenaesi sasamarTlos Tavmjdomared, romelic dRes aRiare
buli diplomatia da evropaSi Cveni qveynis interesebs icavs.

firficari _ ixileT faneri.
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fis(eb)i
organuli nivTierebis bunebrivi da xelovnuri narevebi, romlebic, 

umetes SemTxvevaSi, maRalmolekuluri SenaerTebi _ organuli nivTierebis 
Termuli daSlis produqtebia.

f. bunebrivi
miiReba mcenareTa wiwvovani jiSebis (kanifoli, balzami) an wiaRiseu

lisgan (qarva da sxv);
f. qvanaxSiris koqsisa
qvanaxSiris dakoqsvis produqti. blanti Savi siTxe, romlis sim

kvrivea 1,171,20 g/sm3, dabali wvis siTbo _ 35,639,0 mgj/kg; TviTaalebis 
temperatura _ 580-630OC. qimiuri SedgenilobiT is antracenis (C14H10), kar
bazolis (C12H9), fenolebis (C6H5OH), nafTalinis (C10H8) da sxva narevia;

f. xelovnuri
miiReba organuli nivTierebis polimerizaciis (mag,. polistiroli) 

an kondensaciis gziT (mag., fenolia aldehidebiT).

fitingi 
milgayvanilobis SesaerTebeli nawili, romelsac ayeneben misi sx

vadasxva mimarTulebiT ganStoebis adgilebSi an sxva diametrze gadas
vlisaTvis, aseve milgayvanilobis daSlisa da awyobis saWiroebisaTvis. 
daniSnulebis mixedviT ganarCeven: kuTxovanas, samkaps, jveradinas, mufteb
sa da sxv. mzaddeba ZiriTadad CamosxmiT Wedadi Tujisagan (mcire sididis 
wnevebis dros), foladisa da feradi liTonebisagan.

fifqgrZnobiereba 
garkveuli klasis (qrommanganumiani da sxv.) legirebuli foladebis 

midrekileba flokenebis (wvrili kristalSorisi bzarebis) warmoqmnisad
mi. am wunis Tavidan acilebis mizniT gaglinul blumebs specialur WebSi 
nela aciveben.

fiqali 
ganasxvaveben f.is sam ZiriTad saxeobas:
f. Tixovani
ruxi an Savi feris mTis sali qani, Sedgeba Txeli firfitebisgan, 

gamoiyeneba saxuravis da salesi f. T;
f. saTbobi
Tixovani nacriani mTis qani, romelic advilad aaldeba asanTiT da 

iwvis kvamliani aliT. qimiuri gadamuSavebis Sedegad iReben Zvirfas navTo
bismagvar produqts. f. s. gamoiyeneba, rogorc energetikuli saTbobi;

f. qarsisa
miekuTvneba e. w. metamorful mTis qanebs, romlebic warmoiSva did 

siRrmeebze magmuri an naleqi mTis qanebisagan maTze maRali temperaturebi
sa da wnevis Sedegad.

flegma 
raime nivTierebis kondensati _ reqtifikaciuri koSkuridan Camonad

eni siTxe. mag., Txevadi nikeli misi reqtifikaciuri rafinirebis dros.

flokenebi 
foladis naWedis, naglinisa da sxmulebis defeqti Sinagani bzarebis 

saxiT. Cveulebriv f. ganlagebulia naWedis Sua adgilebSi C, P, SiT 
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gamdidrebul likvaciur ubnebSi da ara aqvs gamokveTili mimarTuleba. 
Slifze da mowamlul texSi mJRavndeba wvrili bzarebis saxiT, xolo 
nawr Tobi nimuSis texilSi moCans ovaluri TeTri an vercxlisferi 
kristaluri laqebis saxiT. f. amcirebs foladis plastikurobas, siblantes, 
xangamZleobas da SeiZleba gamoiwvios moulodneli rRveva. yvelaze meti 
flokenmgrZnobiaroba aqvs martensituli da perlituri klasis naxSirbadian 
da legirebul foladebs. austenituri da ledeburituli klasis fola
debSi f. praqtikulad ar SeimCneva. f.is warmoqmnis ZiriTadi mizezia fo
ladSi arsebul didi raodenobis wyalbadi (H), xolo misi warmoqmnis 
meqanizmia His difuziuri da adsorbciuli procesebi kristaluri gi
so sis mikroaramTlianobis zedapirze, romelzec H-is dawneva iwvevs 
mikroZabvebs. es ukanaskneli aRemateba liTonuri fuZis simtkices, rac 
aseve xels uwyobs f.is warmoqmnas. f. warmoqmnis sawinaaRmdego xerxebia: 
Txevadi foladis vakuumireba, romlis dros His Semcveloba mcirdeba 
arasaSiS donemde; namzadis an nakeTobis mowva xangrZlivi izoTermuli 
dayovnebiT 650750 °C-ze.

floksprocesi 
rkinis aRdgenili fxvnilis miRebis teqnologiuri procesi madnis 

koncentratisa da gafrqveuli Tujisagan magnituri velis moqmedebis pi
robebSi.

flokula 
warmonaqmni ramdenime mineralis nawilakebisagan.

flokulatori 
mineraluri nawilakebis zedapirze adsorbirebuli reagenti, rome

lic xels uwyobs flokulaciis process (ix. flokulacia).

flokulacia 
hidrofobuli mineraluri nawilakebis erTmaneTTan SeerTebis, Sewe

bebis procesi fifqismagvar warmonaqmnad _ flokulebad.

flotacia 
wiaRiseulis gamdidrebis erTerTi gavrcelebuli meTodi, mdgo

mareobs sasargeblo liTonis amoRebasa da fuWi qanis mocilebaSi. f.is 
dros wyalSi qimiuri reagentebis SetaniT fuWi qanis nawilakebi sveldeba 
da iZireba, sasargeblo minerali ar sveldeba da amotivtivdeba. amotiv
tivebuli masa gamdidrebuli madania. f. ZiriTadad feradi liTonebis mad
nebis gasamdidreblad gamoiyeneba.

sasargeblo wiaRiseulTan nawilakebis hidrofobulobas zrdian 
specialuri flotaciis reagentebis (Semkrebebis) damatebiT, romlebic 
aZlierebs da aCqarebs sasargeblo nawilakebis amotivtivebas pulpaSi. 
mineralizebuli qafi ikribeba mimReb RarSi, xolo fuWi qanebi rCeba flo
taciis manqanaSi da calke gamoitvirTeba. f. procesis normaluri svlis 
uzrunvelsayofad madnis koncentratis naWrovaneba ar unda aRematebodes 
0,30,5 mms, rac ufro wvrilmarcvlovnad daifqveva madani, procentulad 
miT maRali iqneba sasargeblo elementis Semcveloba. flotaciiT gam
didrebis efeqtis asamaRleblad mimarTaven madnebis dafqvas minusovani 
fraqciuli maCvenebliT.
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flotogravitacia 

sasargeblo wiaRiseulis gamdidrebis meTodi, romelic dafuZnebu
lia gamdidrebis flotaciuri da gravitaciuli principebis erTobliv 
moqmedebaze.

flotomanqana

aparati, romelSic axorciele
ben flotacias. arsebobs Semdegnai
ri f.: meqanikuri (pulpis areva, hae
ris Sewova da dispersireba xorci
eldeba impeleriT); pnevmomeqaniku
ri (haeri miewodeba haersaberidan, 
pulpis dispersireba da areva xor
cieldeba impeleriT); pnevmat(ik)u ri 
_ qafiT separaciis: svet(eb)iani, ae
rolifturi (pulpis areva da aera
cia xorcieldeba SekumSuli haeris 
miwodebiT sxvadasxva konstruqciis 
aeratoris gavliT); vakuumuri (aera
cia uzrunvelyofilia gaxsnili ga
zebis gamoyofiT pulpidan); kompre
soruli (aeracia uzrunvelyofilia 
gaxsnili gazebis gamoyofiT pulpi
dan); eleqtroflotaciuri (siTxis 
aeracia eleqtrolizisas gamoyofi
li buStulebiT); centridanuli; si Txis Wavluri aerirebiT.

flotoreagenti 

flotomanqanaSi specialurad Setanili zedapiraqtiuri qimiuri niv
Tiereba. f. imyofeba ra pulpis Txevad fazaSi da adsorbirebuli siTxe, 
airi da myari faza _ siTxis gamyof sazRvarze qmnis pirobebs gansaz
Rvruli mineralebis nawilakebis seleqciuri flotaciisaTvis. ganarCeven 
3 ZiriTadi jgufis f.s: Semkrebs, maregulirebelsa da qafwarmomqmnels.

fluorescencia

zogierTi sagnis mier ultraiisferi an lurji feris gamosxivebas
Tan axlos mitaniT miRebuli gamosxiveba, romelTa talRis sigrZe TiTqmis 
yovelTvis metia, vidre am efeqtis gamomwvevi sagnis gamosxivebis talRis 
sigrZe. am movlenas uwodeben fluorescencias. dRisiT da Sebindebisas 
fluorescenciuri sagnebi iZleva ufro kaSkaSa fers, vidre normalu ri 
ganaTebisas, radganac isini nawilobriv aireklavs maTze moxvedril sina
Tles, amas garda, isini TviTonac gamoasxivebs sinaTles.

fluoriti 

igivea, rac mlRobi Spati.

flusi, mdnobi 
metalurgiuli sadnobi procesebis kazmSi specialurad Setanili ma

sala, romlis daniSnulebaa widawarmoqmna da misi Sedgenilobis reguli

flotomanqana
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reba. metalurgiuli liTondnobis procesis gvarobis mixedviT, ganasxvave
ben fuZe, mJava da neitralur f.s.

f. mJava
f. ZiriTadi komponentia kaJmiwa (SiO2);

f. neitraluri
Sedgeba Tixamiwisa da kaJmiwis narevisgan;

f. fuZe
misi ZiriTadi Semadgenlebia kalciumis, manganumis, rkinisa da mag

niumis Jangeuli.

flusis qveS avtomaturi daduReba
flusis qveS avtomatur duRebas asruleben mTliani kveTisa fxvni

lovani mavTulebiT, erTi eleqtrodiT, calkeuli lilvakebiT, erTdro
ulad ramdenime eleqtrodiTa da saeleqtrodo lentiT. gamoiyeneba Se
duRebis abazanis atmosferosagan dasacavad da SenaduRi nakeris formirebis 
gaumjobesebisaTvis. f. q. a. d.is xerxi uzrunvelyofs daduRebis reJimis 
sta bilurobas, iZleva daduRebis denis momatebis saSualebas 10002000 a
mde, mTel sigrZeze miRebul iqnes CaduRebis didi siRrme da nakeris maRa
li xarisxi.

flusis qveS SeduReba
rkaluri dnobiT SeduReba dnobadi eleqtrodebis gamoyenebiT da Se

duRebis zonaSi damcavi atmosferos Sesaqmnelad granulirebuli (marcv
lovani) flusis SeyvaniT, romlis Sre mTlianad faravs rkals da nawilo
briv gadnobisas mis irgvliv qmnis moZrav damcav garss, romelic rkalTan 
erTad gadaadgildeba.

flusuri fanqari
flusuri nawilakebisa da Semkvreli nivTierebebisgan dapresili 

Rero, gankuTvnili flusis nawilakebis SesaduRebel nawiburze dasatanad. 
magaliTad, argonrkaluri SeduRebisas volframis eleqtrodiT, rode
sac saWiroa Rrma CanaduRis miReba rkalis SedarebiT mcire simZlavrisas 
flusis fanqari gamoiyeneba.

foladaanTkari
rusTavis metalurgiuli qarxnis muSamosamsaxureebis sofelia mt

kvris marjvena sanapiroze, sof. gaCiansa da gamarjvebas Soris. 
wina saukunis 70ian wlebSi metalurgiuli qarxnis direqtoris 

s. SaraZeniZis ZalisxmeviT saqarTvelos mTavrobam metalurgiuli qarx
nis 4000 TanamSromels TiToeuls gamouyo saagarako 600 kv.m. miwa. meta
lurgiuli qarxnis xelmZRvanelobis xelSewyobiT metalurgebma soflis 
meurneobisaTvis uvargisi meoTxe kategoriis miwebi gaanoyieres moziduli 
miwebiT. qarxnis finansebiT gakeTebuli sarwyavi sistemebis gamoyenebiT, 
mTavari energetikosis v. metrevelis xelSewyobiT, ufaso eleqtroenergi
iT uzrunvelyofiT, metalurgebis sistematuri SromiT, soflis meurneo
bisaTvis es gamousadegari miwebi uxvmosavliani gaxda da aseTi Sefaseba 
misca damoukidebeli saqarTvelos soflis meurneobis ministrma bakur gu
luam: `metalurgebs yurZnis, bostneulisa da xilis rekorduli mosavali 
mohyavT~.
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metalurgebis dasaxlebis warmomadgenlobis saerTo krebam rusTavis 
maJoritar deputat guram qaSakaSvilis iniciativiT miiRo dadgenileba, 
rom sof. gaCianis teritoriaze, maT dasaxlebas darqmeoda foladaanTkari. 
miuxedavad gaCianis sasoflo sabWos, gardabnis raionis xelmZRvanelobisa 
da regionis raionebis deputatebis kategoriuli winaaRmdegobisa, guram 
qaSakaSvilma qveynis erovnuli interesebidan gamomdinare, mamaSviluri es 
iniciativa bolomde miiyvana da jer kidev wina saukunis bolos metal
urgebis sofels foladaanTkari ewoda _ am saxelwodebis CvenebiT baqo
Tbilisis avtomagistralze.

foladTujsasxmeli qarxana `centroliti~

Tbilisis foladTujsasxmeli qarxana `centroliti~ amoqmedda 1934 
wels. Mmisi pirveli direqtori iyo v. klivcovi. is Semdeg Secvala iase 
sixaruliZem, romelic nikoloz qaSakaSvilma mogvianebiT daniSna mSene
bare a/k metalurgiuli qarxnis centraluri laboratoriis ufrosad. 
foladTujsasxmeli qarxnis ZiriTadi amocana iyo Tbilisisa da sabWo
Ta kavSiris CarxmSenebeli qarxnebisaTvis Tujisgan Camosxmuli mTavari 
sayrdeni sadgaris CamosxmadamuSaveba da miwodeba. sadnob agregatebad 
gamoyenebuli iyo 3 eleqtroRumeli da 5 Tujsadnobi boyvi. 

qarxanis Zireuli gadaiaraReba ganxorcielda Tbilisis CarxmSenebel 
qarxanasTan erTad rusTavis metalurgiuli qarxnisaTvis navTobmosapove
beli satumbi da samagri milebis xraxnmWreli Carxebis damzadebis mizniT. 
i. sixaruliZis Semdeg direqtorad muSaobdnen efrem koWlavaSvili, ilia 
imerliSvili, givi anCabaZe, romlis drosac qarxanam saukeTeso sawarmoo, 
xarisxobriv da ekonomikur maCveneblebs miaRwia da igi partiul, saxelm
wifo Tanamdebobebze daawinaures _ afxazeTis mTavrobis Tavmjdomared 
da saqarTvelos ministrTa sabWos Tavmjdomaris moadgiled. direqtoris 
Tanamdebobebze Semdeg muSaobdnen: Tamaz paiWaZe, jemal manjgalaZe, oTar 
CigogiZe da gia gogesaSvili, romelmac sabWoTa kavSiris daSlis Sem
deg moaxerxa italiis CarxmSenebeli qarxnebisaTvis miewodebina TbilisSi 
Camosxmuli sayrdeni sadgarebi. 

damoukidebeli saqarTvelos periodSi Catarebuli privatizaciis 
dros daSvebuli Secdomebis gamo, qarxanam 1994 wlis Semdeg funqcioni
reba Sewyvita.

foladi 

1. rkinis Senadnobi naxSirbadTan, romelic Seicavs 0,0252,14 % naxSir
bads da, agreTve, zog sxva elements. nebismieri foladis mudmivi Tanam
devi elementebia: manganumi, siliciumi, gogirdi da fosfori; 

2. Savi metalurgiis produqciis ZiriTadi saxeebia _ Tujis, fola
dis, naglinis, foladis milebis, wvrilsortuli naglinis nawarmi da sxv. 
amJamad saxalxo meurneobaSi gamoiyeneba 3 aTasze meti markis foladis 
naglini, romelTagan foladis ZiriTadi jgufebi da calkeuli saxeobaa:

f. avtomaturi
gogirdisa da fosforis SedarebiT maRali (0,080,2 %mde) Semcvelo

bis f., romelic gamoirCeva WriT gaumjobesebuli Cqarosnuli meTodebiT 
damuSavebadobiT;
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f. austenituri
1. maRal temperaturaze austenitSi ixsneba malegirebeli elementebis 

didi umravlesoba, gacivebisas austeniti ganicdis perlitur gardaqmnas 
da xdeba malegirebeli elementebis gadanawileba axal fazebs Soris. 
magram Tu malegirebeli elementebis gavleniT (nikelis jgufi) Y are ga
farToebulia, maSin oTaxis temperaturaze miiReba foladebi austenituri 
struqturiT da maT austenitur klass miakuTvneben; 2. gadametcivebuli 
austenitis maRali stabilurobis mqone legirebuli f., romlis ZiriTadi 
struqtura normalizaciis Semdeg austenitia;

f. besemeruli
besemerul konverterSi gamodnobili f., romelic gamoirCeva airebis 

maRali da gogirdisa da fosforis mcire SemcvelobiT;

f. bulatis
maRali xarisxis naxSirbadovani sxmulis f., maRal drekadobasTan 

SeTavsebulobiT gamoirCeva saxiani struqturiTa da maRali sisaliT (ix. 
bulati);

f. burTulasasakisre
legirebuli eleqtrofoladi, romelic Seicavs 0,71,2 % naxSirbads, 

qroms, manganumsa da siliciums. f.b. maRali winaaRmdegobiT kontaqturi 
datvirTvebisadmi, gazrdili cveTamedegobiTa da sisaliT gamoirCeva;

f. gadfildis
cveTamedegi austenituri f., romelic Seicavs 1114 % manganumsa da 0,9

1,3 % naxSirbads. am folads saxeli uwodes cnobili ingliseli gamomgone
belmetalurgis gadfildis pativsacemad;

f. grafitizebuli
cveTamedegi f., Seicavs 1 %ze met naxSirbads, romlis nawili grafitis 

saxiTaa, aumjobesebs antifriqciul, cveTamedegobis Tvisebebs, Seicavs 
agreTve 1,5 %mde siliciumsa da 1,4 %mde manganums;

f. daazotebuli
azotiT legirebuli konstruqciuli f., romelic gamoirCeva koro

ziamedegobiT, maRali sisaliT, mxurvalmedegobiT da mxurvalsimtkiciT. 
f. rogorc wesi, unda Seicavdes nitridwarmomqmnel elementebs, rogori
caa Cr, Mo, Al;

f. damaskuri
f. naxSirbadis maRali SemcvelobiT. mzaddeba foladis zolebis 

urTierTSemoxveviT da Semdgomi SeduRebiT Wedvis procesiT. igivea, rac 
bulatis f.;

f. dinamosi
eleqtroteqnikuri civnaglini  teqsturiani an cxlad glinuli 

Txel furclovani f. 0,20,5 mm sisqiT, gamoirCeva siliciumis maRali Semc
velobiT (0,82,5 %);

f. evteqtoiduri
f., romelSic naxSirbadis Semcveloba Seesabameba evteqtoidur 

wertilSi (rkinanaxSirbadis diagramaze) 0,8 % naxSirbadis koncentra
cias;
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f. eleqtroteqnikuri
eleqtroteqnikuri civadglinulteqsturiani an cxlad glinuli 

Txel   furclovani f. 0,20,5 mm sisqiT, gamoirCeva siliciumis maRali Semc
velobiT (0,82,5 %);

f. vakuumirebuli
Txevad mdgomareobaSi vakuumiT damuSavebuli f., romelic gamoirCeva 

airebis Semcirebuli SemcvelobiT da gaumjobesebuli fizikuri da meqa
nikuri TvisebebiT;

f. zeevteqtoiduri
naxSirbadovani f., romelSic naxSirbadis Semcveloba 0,8 %dan 

2,14 %mdea. z.f. struqtura Sedgeba sxvadasxva xarisxis dispersiulobis 
perlitisagan (marcvlovani, firfitovani, sorbituli, trostituli _ aus
tenitis gadacivebis xarisxze damokidebulebiT) da cementitisagan marcv
lis sazRvarze gamoyofili badis saxiT;

f. Tbomedegi
f., romlisgan damzadebuli mWreli, mzomi, sazeinklosamontaJo iara

Rebi da sxv. nakeTobebi muSaoben maRali temperaturis pirobebSi. swraf
mWreli da satvifri f. T. ganisazRvreba temperaturiT, damatebiT 4 sT. 
moSvebis Semdeg, gansazRvrul donemde sisalis SemcirebiT _ swrafmWreli 
foladisaTvis Seadgens HRC 58-s, xolo satvifre foladisaTvis _ HRC 
40-45-s; 

f. Tomasis
Tomasur konvertorSi gamodnobili f., gamoirCeva airebis maRali 

SemcvelobiT;

f. kvadratuli
f., gaglinuli saerTo daniSnulebis martiv sortul profilze kvad

ratis formiT, romlis gverdebis zoma icvleba 5200 mm farglebSi;

f. konverteruli
konverterebSi gamodnobili f.;

f. koroziamedegi
f. ≥11 % Cr-is SemcvelobiT da sxva malegirebeli elementebiT (Ni, Mo, 

Si, Ti, Nb da sxv.); axasiaTebs saerTo an lokaluri saxis koroziis mimarT 
medegoba: kristalSorisi, wertilovani, koroziuli daskdomisadmi. struq
turuli niSniT iyofian: feritul, feritulmartensitul, martensitul, 
austenitur, austeniturferitul da austeniturmartensitulad;

f. ledeburituli
maRallegirebuli f., romlis struqturaSi normalizaciis Semdeg 

aris ledeburiti;

f. magniturrbili
f. dabalnaxSirbadiani aralegirebuli ≤0,03 % C-iT da legirebuli 

0,54,8 % Si-iT, umniSvnelo raodenobis minarevebiT gamoiyeneba eleqtru
li manqanebis magnituri sadenebis (gularebi) da mowyobilobebis (genera
torebis, relsebis, eleqtroZravebis, trasformatorebis) dasamzadeblad;

f. magnitursali
martensituli klasis legirebuli f., romelic Seicavs 1 % C, 2,8-10 % 

Cr (an 5,06,0 % W), 5,0-16,0 % Co, 1,2-1,7 % Mos arasapasuxismgeblo daniS
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nulebis mudmivi magnitebis dasamzadeblad. ZiriTadi magnituri maxasiaTe
belia narCeni magnituri induqcia (B) da koercituli Zala (Hc). Termuli 
damuSavebis Semdeg magnituri Tvisebebi da sisale Sesabamisad Seadgens: Br 
= 0,8-1,0 tl; HB = 2,3-3,4 mpa;

f. manqanaTsamSeneblo
sakonstruqcio naxSirbadovani da legirebuli f., romelis ZiriTadi 

daniSnulebaa manqanebisa da meqanizmebis detalebis damzadeba;

f. martenisa (martenuli)
martenul RumelSi miRebuli (gamodnobili) f. (ix. martenisa, mar

tenuli);

f. martensituldaZvelebadi
manqanaTsamSeneblo f., Seicavs 825 % nikels, agreTve, kobalts, mo

libdens, titans da sxva elementebs. misi haerze wrTobis Semdeg warmoiqm
neba martensiti, romlis Semdgomi daZveleba uzrunvelyofs maRali muSa 
Tvisebebis kompleqsis miRebas;

f. martensituli
saSualod legirebuli f., romlis austenitis izoTermuli daSlisas 

haerze gacivebis siCqare wrTobis kritikul siCqares eTanadeba, am dros 
gaxurebis da haerze gacivebis Semdeg warmoiqmneba martensiti – martensituli 
klasis foladi, romelic maRali sisaliTa da simtkiciT xasiaTdeba;

f. maRallegirebuli
legirebuli f., romelTa SedgenilobaSi malegirebeli elementebis 

jamuri Semcveloba 10 %ze metia;

f. maRalmtkice
legirebuli konstruqciuli f., romlis simtkicis zRvari gaglejaze 

aranakleb 1500 mpa da mets Seadgens;

f. maRalnaxSirbadovani
f., 0,6 %ze meti naxSirbadis SemcvelobiT;

f. maRalxarisxovani
f. mavne minarevebis _ gogirdisa da fosforis SedarebiT mcire Sem

cvelobiT (araumetes 0,025 %). gazrdili meqanikuri TvisebebiT gamoirCeva;

f. mduRare
mcirenaxSirbadovani, arasrulad ganJanguli f., romelic agrZelebs 

duRils Camosxmis procesSi, xasiaTdeba siliciumis SedarebiT mcire Sem
cvelobiT (0,050,15 %) da dabali meqanikuri TvisebebiT, Jangbadisa da sxva 
airebis SedarebiT maRali SemcvelobiT, forovani struqturiT;

f. memkvidreobiT msxvilmarcvlovani
f., romelTa midrekileba bunebrivi marcvlis zrdisadmi ganisazRvre

ba 14 balis sazRvrebSi arsebuli marcvliT;

f. memkvidreobiT wvrilmarcvlovani
f., romelTa midrekileba bunebrivi marcvlis zrdisadmi ganisaz

Rvreba 710 balis zRvrebSi arsebuli marcvliT. marcvlis zrdisadmi 
midrekileba sacdeli foladis nimuSis mowviT, 930 °Cze gaxurebiT da 
neli gacivebiT ganisazRvreba;

f. mikrolegirebuli
0,1 %ze naklebi malegirebeli elementebis Semcveli f.;
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f. modificirebuli
igivea, rac mikrolegirebuli f.;

f. mJave
f. romlis gamodnoba xdeba, mJave cecxlgamZle masaliT amogebuli 

(95 % SiO2) martenis RumelSi; Seicavs nakleb airebs, vidre imave markis f. 
gamodnobilia fuZe amonagis martenis, rkalur an konverterul RumelSi. 
is Seicavs 0,0050,10 % O-s, 0,0010,0015 % N-s, aseve Zalian mcirea oqsiduri 
CanarTebis raodenoba. magram mJave foladis warmoebis TviTRirebuleba 
mniSvnelovnad maRalia fuZe amonagian RumlebSi (konverterSi, eleqtro
foladi) gamodnobil foladisaze; 

f. msxvilsortuli
msxvilsortul dganebze gaglinuli f.;

f. mSvidi
srulad ganJanguli f., romlis gamyarebis procesSi naxSirbadisa da 

Jangbadis urTierTqmedeba ar xdeba;

f. mciredlegirebuli
legirebuli f., romlis SedgenilobaSi malegirebeli elementebis 

Semcveloba ar aRemateba 2,5 %s;

f. mciredlegirebuli saiaraRo (8ХГТ)
foladis qimiuri Sedgenilobaa – 0,75-0,85 % C, 0,2-0,34 % Si, 0,8-1,1 % 

Mn, 1,0-1,3 % Cr, 0,15-0,30 % Ti, danarCeni – Fe. gamoirCeva am klasis foladebs 
Soris gazrdili meqanikuri TvisebebiTa da cveTamedegobiT. SemuSavebulia 
1982 wels aleqsandre gordezianis, SoTa kacitaZis, beJan vardosaniZis 
(Tbilisi, CarxmSeneblobis saproeqtoteqnologiuri instituti), vladlen 
kapunisa da giorgi kaplanovis (ukraina, dneprospecfoladi) mier (saav
toro mowmoba #1238409, 1986 w.). foladi gamoiyeneba sazeinklosamontaJo, 
sartyamsaWreli iaraRis dasamzadeblad. danergilia q. kobrinis ssi qa
rxanaSi (belorusia), novosibirskis instrumentul qarxanaSi, q. sizranis 
manqanaTmSenebel qarxanaSi (ruseTi);

f. mcirenaxSirbadovani
naxSirbadovani f., romlis SedgenilobaSi naxSirbadis Semcveloba 

0,25 %mdea;

f. mxurvalmedegi
sakonstruqcio Cr-iani f., romelic gamoirCeva airul garemoSi, sus

tad datvirTul pirobebSi t >550 °C-ze zedapiris qimiuri rRvevis mimarT 
medegobiT. yvelaze xSirad gamoiyeneba martensituli klasis mcirenaxSir
badiani 56 % Cr-is Semcveli da saSualonaxSirbadiani _ 910 % Cr-is Semcve
li foladi 600650 °C-mde mxurvalmedegobiT. ufro met mxurvalmedegobas 
uzrunvelyofs koroziamedegi f. 1415 % Cr-is da 1730 % Cr-is SemcvelobiT;

f. mxurvalmtkice
f., romelic maRali temperaturis pirobebSi simtkices inarCunebs;

f. naxevradmSvidi
mduRare da mSvid f.s Soris ganJangvis Sualeduri xarisxis mqone f., 

Camosxmisa da gamyarebis procesSi ar duRs, magram gamoyofs naperwklebs 
da airebis gamoyofis Sedegad SeiZleba gaizardos zodis Tavuri nawili. 
aseTi foladi ZiriTadad gamoiyeneba sqeli da Txeli furclis dasamza
deblad; 
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f. naxSirbadovani
f., romelic ar Seicavs specialurad damatebul elementebs _ male

gireblebs. iyofa: sakontruqcio (<0,7 % C) da saiaraRo (>0,7 % C); 
f. perlituri
naxSirbadovani da mciredlegirebuli f., romelTa ZiriTadi struq

tura normalizaciis Semdeg perlitisagan Sedgeba;

f. relsisa
naxSirbadovani (0,82 %mde SemcvelobiT) f., gamoiyeneba sarkinigzo 

relsebis dasamzadeblad;

f. saarmature
naxSirbadovani an mciredlegirebuli cxlad glinuli perioduli 

profilis konstruqciuli foladi, romelic Seicavs 0,3 % naxSirbads da 
gamoiyeneba rkinabetonis konstruqciebis armirebisTvis;

f. saburRi
sqelkedliani fasonuri profilis (mrgvali an eqvskuTxa ganivi Wril

iT), f., specialuri daniSnulebis WaburRilebis gasayvanad, amosagebad 
gamoiyeneba;

f. sazambaresaresore
manqanaTsamSeneblo f., Seicavs 0,61,2 % naxSirbads, 3 %mde siliciums, 

1 %mde manganums, 1 %mde qroms da sxva elementebs, gamoirCeva relaqsaci
uri mdgradobis maRali mniSvnelobiT, drekadobisa da gamZleobis maRali 
zRvariT;

f. saiaraRo
naxSirbadovani an legirebuli f., gamoiyeneba liTonebis WriT an wne

viT dasamuSaveblad, agreTve, sazomi instrumentis dasamzadeblad, maRali 
sisaliT, simtkiciTa da cveTamedegobiT gamoirCeva;

f. saiaraRo legirebuli civad deformirebisaTvis
maRalnaxSirbadiani saSualo da maRallegirebuli (Cr, W, Mo, V) f. 

upiratesad gamoiyeneba liTonebisa da sxva masalebis civad deformirebis 
iaraRebisaTvis. pirobiTad iyofa 3 qvejgufad: maRali cveTamedegobis; meo
rad gasaRebadi maRali winaRobiT Telvis (tyleJis) mimarT; maRali simt
kicis momatebuli dartymiTi siblantiT. I qvejgufs miakuTvneben lede
burituli klasis foladebs 12 % Cr-iTa da zeevteqtoidurs 6 % Cr-iT; me2 
qvejgufs _ kompleqsurad legirebul zeevteqtoidur foladebs, me3 qve
jgufs _ evteqtoidurTan axlo foladebs;

f. saiaraRo legirebuli cxlad deformirebisaTvis
saSualo naxSirbadiani da saSualod legirebuli (Cr, Mo, W, V da 

sxv.) foladi, romelic ZiriTadad gankuTvnilia cxel mdgomareobaSi 
liTonebisa da sxv. masalebis deformirebisaTvis, aseve feradi liTonebis 
wneviT Camosxmis wnexyalibebisaTvis. momatebuli temperaturis pirobebSi 
momatebuli Tbo, cveTa da wvamedegobiT gamoirCeva;

f. saiaraRo mciredlegirebuli
f. 0,81,2 % Cisa da legirebuli Cr (≤1,5 %), Mn (≤1,5 %) da V (0,150,30 %) 

SedgenilobiT, romlebic uzrunvelyofen momatebul SewrTobadobas, cve
Ta da Tbomedegobas. iyofian: Rrma da SedarebiT naklebi SewrTobadobis 
foladebad. pirvels miekuTvneba: 0,40,7 % CriT legirebuli da 0,150,30 % 
ViT legirebuli foladi;
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f. sakonstruqcio momatebuli da maRal damuSavebadobiT WriT
sakonstruqcio naxSirbadiani da legirebuli f. gogirdis (≤0,30 %) 

SemcvelobiT da tyviiT legirebuli, aseve modificirebuli Se (an Te) da 
Ca-iT. gamoiyeneba liTondamamuSavebel Carxebze _ avtomatebze damuSavebi
saTvis;

f. sakonstruqcio mciredlegirebuli
f. s. Sedgeba ≤0,2 % Cisa da 23 % aradeficituri Mn-isa da Si-isagan. 

struqturuli niSniT f. s. m. miekuTvneba qveevteqtoidur feritulmartensi
tul klass. ZiriTadi struqtura Mn-iTa da Si-iT ganmtkicebuli feritia;

f. sakontruqcio mciredlegirebuli saSualo naxSirbadiani
Sedgeba 0,250,50 % C-sa da 1,8 %mde Mn-is an 1,1 %mde Crsagan. gamoi

yeneba manqana da TbomSeneblobaSi, aseve liTonkonstruqciebisa da sa
magri detalebisaTvis;

f. sakonstruqcio saSualod legirebuli
f., romelic Seicavs 0,20,4 % C-s, sxvadasxva raodenobis malegirebel 

elements (Mn, Si, Cr, Mo, W, Ni), romelTa jami saSualod 45 %ia, xSiradaa 
legirebuli mikromalegirebeli danamatebiT 0,1-0,2 % (V, Ti, Nb, Zr). saxe
lebs uwodeben ZiriTadi malegirebeli elementebis mixedviT, mag., _ qrom
manganumiani, qrommolibdeniani, qromnikeliani da a. S.;

f. samSeneblo
sakonstruqcio aralegirebuli naxSirbadiani da mciredlegirebuli 

foladi, romlis daniSnulebaa samSeneblo liTonkonstruqciebis damza
deba SeduRebiTa da sxva SeerTebebiT. s. f. klasificirdeba σTs mixedviT: 
Cveulebrivi simtkicis, momatebuli da maRali simtkicis;

f. samile
f., romelic gamoiyeneba nakeriani da unakero cxlad glinuli da 

civnaglini  milebis dasamzadeblad;

f. saqvabe
naxSirbadovani an legirebuli furclovani da samile f., gamoiyeneba 

orTqlis qvabebisa da airgayvanilobaTa dasamzadeblad, gamoirCeva koro
ziamedegobiT, mxurvalmedegobiTa da maRali SeduRebadobiT;

f. saSualo naxSirbadovani
naxSirbadovani f., Seicavs 0,250,60 % naxSirbads;

f. sacementacio
sakonstruqcio mcirenaxSirbadiani foladi 0,100,25 % C-is Semcvelo

biT sacementaciod gankuTvnili nakeTobebis dasamzadeblad. qimiurTermu
li damuSavebiscementaciis Semdeg wrTobiT da dabali moSvebiT zedapi
rul SreSi iReben HRC 60 da met sisalesa da blant Sua nawils. f. s. iyofa 
3 jgufad: naxSirbadian f. s.d, araganmtkicebulad Sua nawiliT (guliT); 
mciredlegirebulad _ sustad ganmtkicebuli Sua nawiliT da saSualod 
legirebulad Zlierad ganmtkicebuli Sua nawiliT;

f. sorbituli
naxSirbadovani an legirebuli f., romelic normalizaciis Semdeg 

Sedgeba sorbitisagan (ix. sorbiti);

f. sortuli
sortuli (xarisxovani) profili, miiReba glinvis, dawnexisa da adid

vis meTodebiT;
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f. specialuri
gansazRvruli muSa Tvisebebis kompleqsis mqone f., rac ganapiro

bebs da uzrunvelyofs mis gamoyenebas teqnikis specialur dargebSi. f. s. 
gamodnoba, Camosxma da damuSaveba xdeba specialuri meTodebiT; 

f. swrafmWreli 
maRallegirebuli saiaraRo f., romelic gamoiyeneba 650750OC tempera

turebze momuSave liTonsaWreli iaraRebis dasamzadeblad. gamoirCeva 
maRali meoreuli HRC 70-mde sisaliT da maRali  TbomedegobiT; SeiZleba 
Seicavdes Semdeg qimiur elementebs (masiTi %): 0,8-1,55 C; W≤13; Mo≤6,00; 
3,00-5,0 Cr; 1,00-4,60 V; 0,20-1,00 Si; 0,20-0,50 Mn; S≤0,030; P≤0,030; Ni≤0,60; Cu≤0,25; 
Co≤8,50; N≤0,20, danarCeni Fe. am foladTagan erTerTi SemuSavebulia 1973 
wels aleqsandre gordezianis, iuri geleris, leonid kremniovis da sx
vaTa mier (saavtoro mowmoba #460324. moskovis Carxebisa da iaraRebis 
instituti). is Sesulia saxelmwifo standartSi markiT P8M3. zomieri 
Tbomedegobis volframmolibdenian foladebs Soris gamoirCeva gaunax
Sirbadoebisadmi naklebi midrekilebiT, gazrdili cxeli plastikuro
biT da maRali TbomedegobiT. P8M3 markis swrafmWreli foladi Semdegi 
qimiuri Sedgenilobisaa (masiTi %): 0,7-0,9 C; 7,4-8,8 W; 2,9-3,6 Mo; 3,8-5,0 Cr; 
1,4-2,0 V; 0,2-1,0 Si, danarCeni Fe;

f. sxmuli
plastikuri deformaciis gareSe gamoyenebuli. sxmul mdgomareobaSi, 

e. i. miekuTvneba sxmuli Senadnobebs; 

f. trostituli naxSirbadovani an legirebuli
f., romlis ZiriTadi struqturuli Semadgeneli normalizaciis Sem

deg aris trostiti (ix. trostiti);

f. uxvadlegirebuli
igivea, rac maRallegirebuli f.; 

f. ferituli
naxSirbadovani an legirebuli f., romelTa ZiriTadi struqturuli 

Semadgeneli normalizaciis Semdeg feritia (ix. feriti);

f. furclovani
furclovani naglini, romelic cxeli, Tbili da civad glinvis meTo

debiT miiReba;

f. qveevteqtoiduri
f. romelic evteqtoidur koncentraciaze nakleb naxSirbads Seicavs 

(<0,8 %) da struqtura Warbi feritis saxiTaa warmodgenili;

f. cveTamedegi
legirebuli f., xasiaTdeba xaxunisa da cveTisadmi gazrdili winaaR

mdegobiT;

f. xarisxovani
konstruqciuli naxSirbadovani an legirebuli f., gamoirCeva go

girdisa da fosforis SedarebiT mcire SemcvelobiT (0,35 %ze naklebi);

f. hadfildis
cveTamedegi austenituri f., romelic Seicavs 1114 % manganumsa da 0,9

1,3 % naxSirbads. am folads saxeli uwodes cnobili ingliseli gamomgoneb
elmetalurgis hadfildis pativsacemad.
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foladis abazana
likvidusis temperaturaze maRla gax

urebis Se degad miRebuli Txevadi produqti 
Rumlis moculo bis (tevadobis) Sesabamisi ra
odenobiT (mag., 100, 200, 500, 600 an 900toni
ani nadnobi). foladis abazana da tonaJi damo
kidebulia Rumlis qvedis farTobis da aba
zanis siRrmeze, romelic icvleba 850mmdan 1200 
mmmde. 100 toniani martenis Rumlis qvedis far
Tobia 48 m2, 200 tonianis _ 76 m2, 500 tonianis _ 
113 m2, 600 tonianis _ 125 m2, 900 tonianis _ 160 m2.

foladis abazanis amoSadrevneba 
dnobis procesSi gamdnari liTonis abazanis intensiuri duRilisas Tx

evadi masis Wavlis (`Sadrevnis~) amofrqveva. liTonis lokaluri, Sadrevnebis 
warmoSobis erTerTi ZiriTadi mizezia mZimewoniani jarTiT gamowveuli het
erogenuli masis homogenizacia dnobis periodis damTavrebisas. 

foladis aReba
foladsadnobi Rumlis qvedis farTobis 1m2dan dReRamis ganmavloba

Si warmoebuli foladis raodenoba tonebSi. mag., foladsadnobi Rumlis 
muSaobis erTerTi teqnikurekonomikuri maCvenebelia. misi ganzomilebaa 
1 t/m2 dReRameSi 1m2 qvedidan gamodnobili foladis raodenoba tonebSi. 

foladis gamodnobisa da Camosxmis universaluri agregati
mTel msoflioSi foladis gamodnoba ZiriTadad xorcieldeba sad

nob agregatebSi _ elRumlebSi, konverterebSi, ris Semdeg xdeba nadno
bis gamoSveba meore foladis rafinirebis agregatis saCamosxmo cicxvSi, 
sadac inertuli airebiT ganJangvisa da reagentebiTY damuSavebis Semdeg 
xdeba foladis Camosxma uwyveti Camosxmis danadgarze.

profesorebis g. qaSakaSvilis, i. qaSakaSvilisa da akademiur doq
tor b. qaSakaSvilis 2009, 2011, 2016 ww. mecnieruli aRmoCenebis safuZvelze 
Seqmnili xerxiT, foladis gamodnoba, ganJangva, rafinireba da Camosxma 
erTi modernizebuli agregatiT xorcieldeba nacvlad mTel msoflioSi 
gamoyenebuli ori agregatisa. aRniSnuli gamogonebis xerxisa da agrega
tis prioriteti aRiara Jenevis saerTaSoriso sapatento uwyebam, iTargmna 
Cinurad, inglisurad da CineTis sapatento uwyebam g. qaSakaSvilze, i. qaSa
kaSvilsa da b. qaSakaSvilze gamogonebis patentebi gasca.

aRniSnuli teqnologiiT foladis dnobasTan dakavSirebuli yvela 
periodi, kazmis CatvirTvidan rafinirebamde, erT agregatSi saCamosxmo 
cicxvSi xdeba. dnobis procesi erTdroulad _ zemodan eleqtrorkalis, 
qvemodan saCamosxmo Siberis xvrelidan bunebrivi airis, haerisa da iner
tuli airebis, reagentebis SeberviT xorcieldeba. zemoT CamoTvlili upi
ratesobebis garda, universaluri agregati wyvets msoflios foladmdno
belTa problemas da gadnobisas yvela markis foladisaTvis naxSirbadis 
Semcvelobis optimizacia garantirebulia. saWiroebisamebr SesaZlebelia 

foladis abazana

1. foladis abazana; 2. qvedi; 3. kamara; 4. eleqtrodebi.
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Rrma gangogirdeba da defosforacia. rac yvelaze mniSvnelovania, uni
versaluri modernizebuli agregatiT likvidacia ukeTdeba ZiriTad sad
nob eleqtroRumlebs, konverterebs, liTonis gamoSvebisas vulkaniseburi 
garemos damabinZurebel process da foladgamosaSveb xvrelTan dakav
Sirebul mZime fizikur Sromas. aseve Camosxmac amave agregatiT xorcield
eba saukeTeso sawarmoo, xarisxobrivi, ekonomikuri, socialuri da ekolo
giuri maCveneblebiT.

foladis ganJangva sifonuri Camosxmis dros
saqarTvelos mecnierebaTa akademiis metalurgiis institutis di

reqtoris moadgilis leonid okleis iniciativiT zestafonis feroSenad
nobTa qarxanaSi gamodnobili iqna kompleqsuri ganmJangvelebi SiAl, SiCa. 
l. Ookleim SeimuSava kvleviTi samuSao granulebuli, wvrilmarcvlovani 
kompleqsuri ganmJangvelebiT foladis sifonuri Camosxmisas sacentreSi 
liTonis damatebiTi GganJangvis meTodi, rac uzrunvelyofs sapasuxismgeb
lo navTobgazmosapovebeli satumbosakompresoro milebisaTvis milnamza
dis xarisxis gaumjobesebas, milebis Siga da gare zedapiris defeqtebis 
Semcirebas. Ffoladis saCamosxmo moedanze Camosxmis procesSi ganJangvis 
ganxorcieleba garkveul sirTuleebTan iyo dakavSirebuli, romelic doq
torant-disertants gadauwyvita martenis saamqros ufrosis TanaSemwem – 
saCamosxmo malis ufrosma, misma studentma guram qaSakaSvilma. 

eqsperimentebi martenis saglinav da milsaglinav saamqroebSi warmate
bulad Catarda da es meTodi leonid okleis sadoqtoro disertaciis Tema 
gaxda da warmatebiT daicva teqnikuri universitetis sabWoze. mogvianebiT 
l. ok lei arCeul iqna saqarTvelos erovnuli akademiis wevrkorespondentad.

foladis dnobis aRdgeniTi procesis aRmoCena
msoflioSi foladis dnobis yovelwliurma maCvenebelma 2018 wlisaT

vis 1,7 miliard tonas gadaaWarba. foladis sadnob yvela agregatSi dnobis 
procesi mxolod naxSirbadis daJangviT, gaunaxSirbadoebiT mimdinareobs, 
ris gamoc xSiria rbili gadnobebis SemTxvevebi, ris gamoc ver srul
deba SekveTili markis foladebis miReba, danaxSirbadianebisaTvis xdeba 
naxSirbadSemcveli masalebis CatvirTva gamdnar abazanaSi vulkaniseburi 
reaqciebiT, dnobebis, sadnobi agregatebisa da saCamosxmo mowyobilobis 
gadatvirTviT, usafrTxoebis teqnikis moTxovnebis uxeSi darRveviT.

saqarTvelos teqnikuri universitetis profesorebma guram da irakli 
qaSakaSvilebma rusTavis metalurgiul qarxanaSi Catarebuli msoflioSi 
pirveli warmatebuli mecnieruli eqsperimentebis safuZvelze foladis 
gamosaSvebi xvrelidan dnobebis ganxorcielebisas miRebuli SedegebiT 
2009, 2010 da 2016 wlebSi mecnierebaTa aRmomCenebis akademiaSi wardgenili 
gancxadebiT miiRes mecnieruli aRmoCenebis 319e, 447e da 497e diplomebi 
foladis dnobis axali aRdgeniTi procesis dakanonebiT. foladis gamo
saSvebi xvrelidan bunebrivi airisa da haeris narevis Rrma Sebervisas 
naxSirbadis aRdgenadoba damokidebulia temperaturaze, Seberili haerisa 
da bunebrivi airis moculobaTa Tanafardobasa da bunebriv airSi naxSir
badis Semcvelobaze. aRniSnuli mecnieruli aRmoCenis safuZvelze garan
tirebulia naxSirbadis Semcvelobis optimizacia yvela SekveTili markis 
foladisaTvis, riTac wydeba foladis dnobis aqtualuri problema. mec
nieruli aRmoCenebis avtorebi dajildovdnen nobelis premiis laureat 
petre kapicas 1 vercxlisa da 2 oqros medliT. aRniSnuli sami metalurgis 
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garda, XXI saukuneSi qarTvel mecnierTagan teqnikis dargSi mecnieruli 
aRmoCena aravis dauregistrirebia.

foladis mavTulis Wra miwodebiT
specialuri foladebis JangbadiT Wra xorcieldeba Wris zonaSi fo

ladis mavTulis miwodebiT.

foladis mdnobelTa saerTaSoriso kongresebi
Tujisa da foladis mdnobelTa pirveli yrilobebi `uralmetis~ teq

nikuri direqtoris nikoloz qaSakaSvilis iniciativiTa da xelmZRvane
lobiT, Tavisi maswavleblebis akad. 
mixeil pavlovisa da vladimer grum
grJimailos monawileobiT Catarda 
19261927  ww.

sabWoTa kavSiris arsebobis pe
riodSi yovel 2 weliwadSi er Txel 
tardeboda konferenciebi Tujis dno
bisa da foladis war moebis aqtualur 
problemebze. 

sabWoTa kavSiris daSlis Semdeg 
ruseTis foladis dnobis speciali
stebi, mecnierebi, yovel 2 weliwad
Si erTxel ikribebian fo ladis md
nobelTa saerTaSoriso kongresze, 
sadac evropis qveynebis speciali
stebTan erTad ganixile ba foladis 
dnobis aqtualuri problemebi, Tujis 
xarisxis gaum jobesebis, pirdapiraRd
genili rki nis gundebiT eleqtrofo
ladis dnobis, inertuli airebiTa da re agentebiT Rumelgare damuSaveba
rafinirebis da mrudwirul manqanebze uwyveti Camosxmis teqnologiebi.

foladis mdnobelTa saerTaSoriso kongresebze moxsenebebisaTvis 
germaniaSi, ruseTSi, did britaneTSi, avstriaSi, CineTSi, SvedeTsa da sxva 
qveynebSi saqarTvelodan iwveven saqarTvelos teqnikuri universi tetis 
foladis metalurgiis saswavlosamecniero centris xelmZRvanels, prof. 
g. qaSakaSvils.

foladis metalurgiaSi pirveli qarTuli saxelmZRvanelo
saqarTvelos teqnikur universitetSi foladis metalurgiis pirveli 

saxelmZRvanelo qarTul ena ze Seiqmna metalurgiuli 
fakultetis 50 w. saiubile od, fakultetis dekanis, 
teqnikis mecnierebaTa doq toris g. qaSakaSvilisa da 
Savi metalurgiis kaTed ris gamgis profesor g. lom
TaTiZis iniciativiT – teq nikis mecnierebaTa doq
torebis, profeso rebis i. baraTaSvilis, a. gabisianis, 
g. lomTaTiZis, b. miriana Svilis, g. qaSakaSvilis (mT. 
redaqtori), i. qaSa kaSvi lis avtorobiT. 2002 wels 
gamocemuli `foladis meta lurgia~ _ saxelmZRvane
lo moicavs dRemde arsebu li foladis gamodnobisa 
da warmoebis yvela teqnologiur process. 
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foladis metalurgiis saswavlo
samecniero centri

foladis metalurgiis saswavlosamec
niero centri saqarTvelos teq nikur uni
versitetSi Seiqmna reqtoris, akademikos 
arCil frangiSvilis gankargulebiT. misi 
xelmZRva nelia teqnikis mecnierebaTa doqto
ri, saxel mwifo premiebis samgzis laureati, 
profesori guram qaSakaSvili. centrTan aq
tiurad TanamSromloben aramarto metalurgiis, masalaTmcodneobisa da 
sxva kaTedris TanamSromlebi, aramed mecnierebaTa akademiis, metalur
giisa da masalaTmcodneobis institutis mecnierebi: teqnikur mecnierebaTa 
doqtorebi – nugzar wereTeli, anzor gabisiani, aleqsandre TuTberiZe, 
jemal SaraSeniZe, nugzar xidaSeli, jumber xanTaZe, omar miqaZe, irakli 
qaSakaSvili, aleqsandre (sula) gordeziani, daviT nozaZe, zurab lomsaZe 
da sxv. saswavlosamecniero centrSi, rusTavis metalurgiul qar xanaSi 
Catarebuli warmatebuli eqsperimen tebis safuZvelze, SemuSavda 3 mecnier
uli aRmoCena, gamoica eqvsenovani (qarTul da ukrainul enebze) metalur
giuli terminebis ortomeulebi, saiubileo krebulebi, miZRvnili Tergda
leuli metalurgebis, Cveni pirveli terminologebisa da leqsikologebis 
_ giorgi nikolaZisa da nikoloz qaSakaSvilis 125 wlis iubilesadmi. es 
gamocemebi istoriuli da uprecedentoa, radgan metalurgiis mamebis moR
vaweobas da leqsikonis winasityvaobas xels aweren saqarTvelos, ruse
Tisa da ukrainis mecnierebaTa akademiis prezidentebi. msgavsi istoriuli 
gamocema mecnierebis ZirZvel istoriaSi ar moiZebneba. 

2019 wels foladis metalurgiis saswavlosamecniero centris inicia
tiviT gamoica nikoloz qaSakaSvilis, giorgi nikolaZis 130 wlisadmi miZ
Rvnili saiubileo krebulebi da samTometalurgiuli terminebis encik
lopediuri leqsikoni. 

foladis Camomsxmeli 
foladsadnobi da saCamosxmo saamqros foladis Camosxmis ganyo

filebebSi momuSaveTa wamyvani profesia. foladis Camosxmis teqnologi
uri operaciebis Semsrulebeli, rogorc uwyveti Camosxmis agregatebze, 
aseve sifonuri da zemodan moZravi Sedgenilobis boyvebSi.

foladis Camosxma zedapiris izolirebiT
sifonuri Camosxmis dros, sxmulis zedapiruli defeqtebisa da wunis 

Semcirebis mizniT, boyvebis Siga zedapirs specialuri mfrqvevanebiT fara
ven koqsqimiuri warmoebis fisebiT, riTac liTonis Camosxma boyvis zeda
pirTan fisis sapoxis wvis Sedegad Txevadi arSiiT mimdinareobda, Sedegad 
sxmulis zedapiri SedarebiT sufTa da defeqtebis gareSe miiReboda. 

1970ian wlebSi centraluri laboratoriis ufrosis moadgilis Sal
va jafariZisa (19231989 ww.) da martenis saamqros ufros guram qaSaka
Svilis iniciativiT rusTavis metalurgiuli qarxnis martenis saamqroSi 
pirvelad dainerga, sifonuri Camosxmis dros boyvebis Sepoxvis nacvlad, 
liTonis Camosxmisas misi zedapiris dafarva Tboeleqtrocentralis ener
getikuli naxSirebis wvis Sedegad miRebuli wvrilfraqciuli nacriT, 
romlis qimiuri Semadgeniloba ZiriTadad araliTonuria (SiO2, Al2O3, CaO), 
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mxolod 4 %mdea dauwvavi naxSirbadi. aRniSnuli teqnologiis danergviT, 
liTonis zedapiris haeris Jangbadisagan izolirebiT sifoniT Camosxma 
uxeSi JangeulebiT gajerebuli qerqis gareSe mimdinareobda da sxmulis 
zedapiri gacilebiT sufTa, udefeqto gamodioda, vidre fisebiT Sepoxi
li boyvebisas. aRniSnulma RonisZiebam sagrZnoblad gaaumjobesa sxmulis 
zedapiri, Seamcira Camosxmul liTonSi Jangeulebisa da Jangbadis raode
noba, ris gamoc saglinav da milsaglinav dganebze zedapiruli, Siga de
feqtebi da wuni sagrZnoblad Semcirda. 

foladis Wra eleqtrodiT

dafuZnebulia liTonis gamodnobaze Wris aridan eleqtruli rkalis 
siTboTi, romelic aRigzneba eleqtrodsa da gasaWrel liTons Soris.

foladis xarisxis gaumjobeseba

foladis ormagi Termuli damuSavebawrToba martensitze, Semdgomi 
maRali moSvebiT (550650ºC). gaumjobesebis Sedegad foladis struqtura 
iZens sakmao simtkices, maRal plastikurobasa da dartymiT siblantes.

foladsadnobi 

Rumlis, saamqros, metalurgiis erTerTi dargis saxelwodeba.

foladsadnobi Rumlebis gawmenda cxeli da civi SekeTebisas 

1. sawidurebis gawmenda widisagan. am operacias axorcieleben sawi
durebis specialuri konstruqciis saTavsi yuTebis gamogorebiT, muxluxa 
manqanebiTmeqanizmebiT, monoliTur widis afeTqebiTa da sxv.;

2. brZmedis airis gawmenda (ix. airwmenda);
3. sxmulebis zedapiris gawmenda silaWavluri manqaniT, vibraciiT 

cecxliT gawmenda da sxv. 

foladsasxmeli 

f. erTerTi wamyvani warmoeba, romlis ZiriTadi teqnologiuri opera
ciebi dakavSirebulia sxvadasxva meTodiT Txevadi foladis CamosxmasTan.

foladsasxmeli qarxana 

rusTavis foladsasxmeli qarxana daarsda 1964 wels. sabWoTa mTav
robis gankargulebiT qveynis CarxmSenebeli qarxnebis foladis sxmuli 
nawilebis damuSavebisa da miwodebisaTvis. mSenebare qarxnis pirveli dam
fuZnebeli direqtori iyo ukrainisa da rusTavis metalurgiul qarxnebsa 
da saqarTvelos saxalxo kontrolis aparatSi gamobrZmedili inJiner
metalurgi zurab abulaZe. Qqarxnis daproeqtebisa da mSeneblobis dros 
mas mouwia seriozuli problemebis gadaWra, sadnob agregatebad rkaluri 
eleqtroRumlebis Secvla induqciuri eleqtroRumlebiT, SeZena, montaJi 
da amoqmedeba, qveynis strategiuli amierkavkasiis samxedro olqis kav
Sirgabmulobis danadgarebis Seuferxebeli eqsploataciidan gamomdina re. 
direqtor zurab abulaZis xelmZRvanelobiT rusTavis foladsadnobi qa
rxana warmatebiT muSaobda. Semdeg direqtorebad muSaobdnen: oTar Cigo
giZe, oTar WoxoneliZe, vasil kereseliZe, vaxtang mosiaSvili. damoukide
beli saqarTvelos periodSi privatizaciisas daSvebuli Secdomebis gamo 
qarxanam muSaoba Sewyvita. 
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forebi SenaduR nakerSi

nakerebSi airiT Sevsebuli siRrueebSi, romelsac momrgvalebuli, 
wagrZelebuli an ufro rTuli forma aqvs. Fforebi SeiZleba iyos nakeris 
RerZze, mis kveTze an Selxobis axlo sazRvrebis zedapirze ganlagdnen 
jaWvurad, calkeuli jgufebad an erTeulad; SeiZleba mikroskopulebi an 
msxvilebi iyvnen.

forvakuumi 

warmoadgens winaswar vakuums, romelic iqmneba airis mdgomareobisa
Tvis 102 ÷ 101 n/m2, romelic ≈1∙103 vercxl.wy.sv. (mm) wnevis pirobebSi. f. ganx
orcieleba xdeba tumboebiT maRali vakuumis tumboebis CarTvis win.

forianoba 

1. sxeulis forebis erToblioba e. i. calkeuli forebis moculobaTa 
jami; 

2. forebis jamuri moculobis Sefardeba sxeulis mTlian moculo
basTan, gamosaxuli nawilebSi an procentebSi.

f. faruli
faruli forebis jamuri moculobis Sefardeba sxeulis moculobasTan;

f. RerZuli anu RerZuli sifaSre (sifxviere)
zodis centralur, RerZul nawilSi warmoqmnili Cajdomis sicarie

lis qveda nawilSi ganlagebuli forebis erTianoba;

f. Ria anu moCvenebiTi
Ria forebis jamuri moculobis Sefardeba sxeulis srul moculo

basTan;

f. Cajdomisa
liTonis gamyarebis dros warmoqmnili sicariele moculobaSi Semci

rebis _ Cajdomis gamo.

fori anu svreti 

liTonis, cecxlgamZle masalebis an sxva saxeobis masalebis sxe
ulSi arsebuli mrgvali sferosebri formis mqone sicariele 0,01 mkmdan 
ramdenime milimetris diametriT. ganasxvaveben daxurul anu farul, Ria, 
samsxmelo da sxva forebs.

f. samsxmelo
f., romelic warmoiqmneba Txevad kristalizebad liTonSi, yalibSi, 

boyvSi da sxva WurWelSi Camosxmisa da gamyarebis procesSi;

f. faruli
f., romelic ar Cans sxeulis zedapirze, e. i. ganlagebulia sxeu lis 

Siga fenebSi;

f. Ria
gamodis sxeulis zedapirze da uerTdeba garemomcvel garemos, at

mosferos.

forma 

1. igivea, rac yalibi;
2. sxeulis konfiguracia, moyvaniloba, mag., diskosebri, kasrisebri, 

silisebri, sokosebri f. glinebi.
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formis daxsomebis efeqti
gansazRvrul pirobebSi masalisaTvis adre miniWebuli formis dam

axsovrebis unari, romelic Semdgomi meqanikuri (formis Semcvleli) da 
Termuli zemoqmedebisas vlindeba.

forsteriti 
bunebrivi minerali _ magniumis silikati Mg2SiO4 rombuli singoniiT, 

romlis sisalea _ 7, Y = 3,22 g/sm3. cecxlgamZle da keramikuli masalebis 
dasamzadebeli nedleuli. f. tdn _ 1890°С. 

fosgeni
momwamlavi, suniani airi. warmoiqmneba umetesad im nakeTobebis Se

duRebisas, romlebic gaucximoebulia triqloreTileniT an diqloreTa
niT.

fosgeniti 
berZnuli Sedgenili sityva, niSnavs sinaTlis warmomqmnels. f. mom

wamlavi nivTierebaa; warmoadgens qlorisa da naxSiroJangis narevs. airo
van mdgomareobaSi moqmedebs adamianisa da cxovelebis sasunTq sistemaze.

foso 
liTonnakeTobis an namzadis zedapirze sxvadasxva mizeziT gamowveu

li zedapiruli defeqti, CaRrmaveba, Rrmuli.

fosfati 
igivea, rac fosforisi _ fosformJavas marilebi da eTerebi, ro

melic farTod gamoiyeneba, rogorc sasuqi nivTiereba. f. bunebaSi gvxvdeba 
rogorc mineralebi, fosforitebi da apatitebi. fosfatebs miekuTvneba 
aseve, metad mdgradi naerTebi BPO4 da AlPO4.

fosfatireba 
liTonnakeTobaTa zedapirze forovani Znelad xsnadi fosfatebis af

skis miReba, romelic fuZesTan Zlier mtkice SeWidulobiT gamoirCeva. 
foladebis f.s axdenen CayvinTviT, gafrqveviT an funjiT wasmiT. laqsaRe
bavebiT an zeTiani dafarvisas maTi damcavunarianoba mkveTrad izrdeba. 

fosfatwida 
25 %mde P2O5is Semcveli wida, romelic warmoiqmneba fosforSem

cveli Tujebis gadamuSavebis procesSi konverterebsa da martenul Rum
lebSi, gamoiyeneba sasuqad sasoflosameurneo saqmianobaSi.

fosfori (P) 
perioduli sistemis V jgufis qimiuri elementi, romlis atomuri 

nomeria 15, atomuri masa _ 30,97. aqvs radiaqtiuri izotopi 31P. f. berZnuli 
Sedgenili sityvaa da niSnavs sinaTlis matarebels, romelic man miiRo 
sibneleSi naTebis Tvisebis gamo. f. farTod gavrcelebuli elementia, Se
dis mravali mTis qanis, cocxali da mcenareuli organizmis Sedgenilo
baSi.

Cveulebrivi anu TeTri f. _ rbili, sanTlismagvari masaa 1,83 g/sm3 
simkvriviT, dnobis temperaturaa 44,1°С, xolo duRilisa _ 281°С. f. Tvi
Taaldeba haerze, amitom inaxaven wylis qveS, naklebad ixsneba wyalsa 
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da spirtSi, kargad ixsneba gogirdnaxSirbadSi, qlorovan gogirdSi, ben
zolsa da skipidarSi. T. f. miekuTvneba Sxamian nivTierebebs. misi daxurul 
WurWelSi 280340°С gaxurebiT miiReba wiTeli f.

f. wiTeli _ muqimowiTalo feris fxvnili 2,3 g/sm3 simkvriviT, aal
deba mxolod 400°Сze gaxurebisas, gamoiyeneba asanTis warmoebaSi. f. Jang
badTan warmoqmnis P2O5 da P2O3 Jangeulebs _ anhidridebs, romlebTanac 
wylis gansazRvruli raodenobis molekulebis SeerTebaze damokidebule
biT warmoiqmneba meTa, orTo da pirofosforuli mJavebi (HPO3, H3PO4, 
H4P2O5). rkinanaxSirbadis SenadnobebSi f. mavne minarevia, Tumca zogierT 
SemTxvevaSi mas iyeneben, rogorc foladis gamJangavsa da malegirebels.

fosforluminescencia 
winaswari ganaTebiT (agznebiT) gamowveuli ganaTeba (sinaTle), ro

melic inarCunebs Suqs ganaTebis Sewyvetis Semdeg. ganaTebis aseTi unari 
aqvs kalciumis, bariumisa da stronciumis gogirdovan SenaerTebs, romle
bic ganaTebuli adgilidan sibneleSi gadatanis Semdeg ganagrZoben naTe
bas.

fotoelementi 
fotoeleqtronuli xelsawyo, romelSic liTonuri da naxevargamta

ruli elementis dasxivebis Sedegad warmoiqmneba fotoefeqti.

fotoefeqti 
eleqtromagnituri gamosxivebis (fotosinTezis) zemoqmedebiT niv

Tierebis mier eleqtronebis gamosxivebis procesi. f. farTod gamoiyeneba 
nivTierebis agebulebis kvlevisaTvis, aseve fotoeleqtronul xelsawyoe
bSi.

fotokaTodi 
eleqtrodi, romelic gamoyofs eleqtronebs masze sinaTlis sxivebis 

moqmedebis Sedegad.

fotomeTodi 
specialur kamerebSi moTavsebul fotofirze rentgenostruqturuli 

analizis difraqciuli gamosaxulebis registraciis meTodi.

focxi 
klasifikatoris niCbebis erToblioba.

fragmentacia 
deformirebuli liTonis gaxurebisas an cxeli plastikuri deforma

ciis dros mimdinare submarcvlebis warmoqmnis procesi.

fragmenti _ ixileT submarcvali.

franciumi (Fr) 
perioduli sistemis I jgufis radioaqtiuri tute liToni. franciumi 

1939 wels margarita perem aRmoCina parizSi. aqtiniumis miRebis procesSi 
f. Zlier radioaqtiuri liTonia naxevrad daSlis mokle periodiT. misi 
atomuri nomeria 87, atomuri masa _ 223. f. saxeli uwodes safrangeTis 
pativsacemad. birTvul izomerebTan erTad f. izotopebis ricxvia 30. izo
topebis diapazonia 201→229.
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franciumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

212Fr 211,996130 0 20,0 wT

223Fr 223,019733 gvxvdeba 21,8 wT

cnobilia f.is daaxloebiT ocamde izotopi 204dan 224mde A-Ti. yve
la izotopi aramdgradia, maTgan yvelaze xangrZlivsicocxlisunariania 
212Fr (20wT, α, 44 %, e. w.), 221Fr (4,8wT, α), 223Fr (14,8wT, β) da 223Fr (21,8wT, β, 1,2mev, 
γ, α, 5·10-3 %). 

am izotopebis umravlesoba Toriumis an uranis gaxleCvisas daCqare
buli protonebis an deitronebis moqmedebiT warmoiqmneba. magaliTad:

238U(p, 6p 21n)212Fr reaqciis Sedegad.
221Fr izotopi (4n+1) radioaqtiuri ojaxis wevria, sadac pirveli ad

gili 237Np-s uWiravs. yvelaze mniSvnelovania f.is erTaderTi bunebrivi 
izotopi _ 223Fr. is warmoiqmneba 223Ac-is ganStoebuli α- daSlis Sedegad (α- 
daSlis wili Seadgens 1,2 %). f. Tanadaleqvisa da qromatografiis meTodiT 
organul da araorganul sorbentebze eleqtroforezisa da eqstraqciis 
gziT gamoiyofa.

f. ceziumis umaRlesi homologi da erTvalentiani tute liTonia, 
romlis eleqtronuli struqturaa: 5s2 5p6 5d10 6s2 6p6 7s1.

K-, L-, M- da N- garsebi Sevsebulia.
f. qimiuri Tvisebebi Seswavlilia elementis mikrokoncentraciaze. f. 

Tanadaleqvas ganicdis ceziumis ormag martiv marilebTan erTad, agreTve 
heteropolimJavebis marilebTan (siliciumvolframian, fosforvolfram
ian, vanadiumfosforvolframian marilebTan). natriumis tetrafenilbora
tis arsebobisas interbenzolis zemoqmedebiT ganicdis eqstragirebas.

kationgacvliTi fisebisa da araorganuli iongamcvlelebis daxmare
biT f. SeiZleba nawilobriv gamoiyos ceziumisgan, srulad _ rubidiumis
gan.

zogierTi mZime tute liTonis (K, Rb, da Cs) fizikuri Tvisebebis 
wrfivi damokidebuleba maT rigiT nomerze, saSualebas iZleva, eqstrapo
liaciiT miviRoT f.is dnobis 300 K (27 °C) da duRilis 950 K (677 °C) tem
peratura da zogierTi sxva konstantebis mniSvneloba.

Fr simkvrivea 2500kg/m3, ionuri radiusi _ 1,78Ǻ. periodul sistemaSi da
kavebuli adgilis gaTvaliswinebiT f. liTonebs Soris yvelaze eleqtro
dadebiTi elementia.

223Fr izotopi 227Acis gansazRvrisaTvis gamoiyeneba, romelTanac swra
fad modis radioaqtiur wonasworobaSi.

dedamiwis qerqSi f. da uranis Sefardeba (Fr/U) 4·10-16is tolia.

fraqtografia 

liTonmcodneobis dargi, romelic Seiswavlis masalebis rRvevis 
zedapirebs. bolo wlebSi ganviTarda eleqtronuli f. eleqtronuli mik
roskopis gamoyenebiT. amJamad f.is gareSe SeuZlebelia liTonebis struq
turuli agebulebis gavlenis Seswavla meqanikuri Tvisebebis cvalebado
baze.
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fraqcia 
raime masalis fxvnilis nawilakebis erToblioba, romelTa parame

trebi (zoma, simkvrive, forma) icvleba mocemul diapazonSi.

fraqcionireba 
fxvieri masalebis dayofa calkeul nawilebad naWrovnebis mixedviT. 

ix. sacruli analizi aglomeratis, koqsisa da sxv.

frezva, Rarva
liTonebis da araliTonuri masalebis meqanikuri damuSaveba burbu

Selas moxsniT, romlis drosac mWreli instrumenti _ frezi asrulebs 
brunviT moZraobas, xolo dasamuSavebeli namzadi _ winsvliTs.

fretingkorozia 
liTonis rRveva myari sali sxeuliT xexviTi moqmedebis Sedegad ko

roziul garemoSi.

friSva 
igivea, rac rafinireba. 

frqvevana 
siTxis gasafrqvevi aparati _ agregati, xelsawyo, metalurgiuli Rum

lebis saTbobdawvis erTerTi ZiriTadi aparati. gavrcelebulia orTqlis 
an haeris (pnevmat(ik)uri), mazuTis, bunebrivi airis f., romelSic cal
calke milgayvanilobiT miewodeba saTbobi (mazuTi) da orTqli (an haeri) 
gansazRvruli Warbi wneviT. mis normalur muSaobaze bevradaa damokide
buli alqmed RumlebSi CiraRdnis organizeba da Rumlis mwarmoebluroba.

fsilomelani
berZnuli sityvaa, niSnavs gluv zedapirs, Savs.
1. f. manganumis madnebis, „Savi minisTaviani“ madnebis krebsiTi sax

elwodeba. f. moipoveba bariumis, kaliumis, tyviisa da sxva oqsidur 
mineralebTan erTad;

2. sakuTriv f. manganumisa da bariumis oqsihidratia, Savi rkinis fer
iT, mineralogiuri skalis mixedviT misi sisalea 5,56,4, simkvrive _ 4700 
kg/m3.

fsiqrometri
berZnuli Sedgenili sityva, niSnavs sicivis mzoms. haeris temperatu

ris da tenianobis gamzomi xelsawyo, Sedgeba mSrali da wyliT dasvele
buli ori Termometrisgan, romelTa Cvenebebs Soris sxvaobis mixedviT 
specialuri cxrilebisa da grafikis daxmarebiT gansazRvraven haeris ab
solutur da fardobiT tenianobas.

fskeri 
raime agregatis, sacvleli mowyobilobisa da sxva qveda zedapiri 

(mag., boyvis f., gamaxurebeli Wis ujredis f. da sxv).

fugituroba (aqroladoba) 
Termodinamikuri funqcia, romelsac iyeneben realuri airebis Termo

dinamikur TanafardobaTa angariSisTvis maRali wnevis pirobebSi. f. aRin
iSneba ̀ f ~ asoTi, analogiuria aqtiurobis cnebisa da warmoadgens P wnevis, 
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temperaturisa T da TiToeuli komponentis koncentraciis funqcias. f/P 
aris f.is koeficienti, romelic axasiaTebs realuri airebis gadaxrebs 
idealuri airebis Tvisebebisagan.

fuldensprocesi
mWreli instrumentis damzadebis teqnologiuri procesi, romelSic 

Sedis fxvnilis miReba swrafmWreli foladis nadnobis wyliT gafrqvevis 
gziT, aRdgeniTi mowva da civad dawnexa SemdgomSi SecxobiT.

fumarolebi
vulkanis zedapiridan axladwarmoqmnili lavuri nakadebisa da gan

fenebis napralebidan gamomavali vulkanuri gazebi, Wavlebisa da vul
kanuri masis saxiT.

fumingva 
tyviis nadnobis Txevadi widebis damuSavebis aRdgeniTi procesi. mim

dinareobs maTi gaqreviT haerisa da aRmdgenis nareviT airovan fazaSi 
Zvirfasi komponentebis amoRebis mizniT (TuTiis, kadmiumisa da sxv.).

fumingprocesi
igivea, rac fumingva.

funqciuri bloki 
garkveuli funqciis mqone bloki, marTvis sistemis konstruqciulad 

gancalkevebuli nawili.

fuJvad ganmuxtvaSi borireba
borireba, romelic mimdinareobs atmosferulze dabali wnevis mqone 

airul areSi nakeTobasa (kaTodsa) da anods Soris mZlavrdeniani fuJvadi 
ganmuxtvisas.

furneli 
ori Stolnis SemaerTebeli vertikaluri gvirabi.

furCi 
naglinis zedapiris defeqti enismagvari formis ganSrevebis saxiT, 

romelic warmoiSoba daJanguli Sxefebis an Rrma naglejebis saxiT gag
linvis dros. umetes SemTxvevaSi, milebis naglinis Siga an gare zedapirze 
SeimCneva dazianeba f.is saxiT, rasac mosdevs liTonproduqciis mdare 
xarisxSi gadayvana an saboloo uvargisoba.

furcelsaglini warmoeba 
metalurgiuli teqnologiis erTerTi ZiriTadi dargi. ganviTarebul 

qveynebSi mza naglinis 7080 % modis furclis warmoebaze.

furclis naglini 
furclovani naglini 5500 mmmde siganiTa da sxvadasxva sigrZiT, ro

melic momxmarebels ZiriTadad miewodeba Ria sarkinigzo vagonebiT. sisqis 
mixedviT awarmoeben ori ZiriTadi saxis f. naglins; Txel fis., romlis 
sisqe 3,9 mmmdea da sqel f.s, 4dan 160 mmmde sazRvrebSi. f. SeiZleba iyos 
cxlad an civadnaglini. bolo wlebSi gavrceleba pova datvifruli, da
Stampuli zedapiris f.m, romelic gamoiyeneba kedlebis, iatakis, sawarmoo 
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Senobebis, saamqroebis, xiduri amweebis, Tbomavlebis, gemebis, baqnebisa da 
sxv. dasagebad.

fuZe 
1. masalis elementi an faza, romlis Semcveloba SenadnobSi ZiriTa

dia da sagrZnoblad aRemateba sxva elementebis an fazebis raodenobas 
an Semcvelobas. mag., rkinanaxSirbadis Senadnobebis Tujisa da foladis 
fuZea rkina, magnezituri cecxlgamZle masalebisa MgO da sxv;

2. igivea, rac tute. f. Jangeulebia: CaO, MgO, MnO da sxv.

fuZianoba widisa 
metalurgiuli widis erTerTi ZiriTadi parametri, romelic gviCvenebs 

fuZe Jangeulebis Sefardebas mJava JangeulebTan da gansazRvravs widis 
xasiaTs. Tu aRniSnuli fardoba erTze metia, maSin wida fuZe xasiaTisaa. 
Tu Sefardeba erTis tolia, wida neitraluria, xolo Tu Sefardeba 1ze 
naklebia, maSin wida mJava xasiaTisaa, f.s gansakuTrebuli mniSvneloba 
eniWeba brZmedis, martenuli da eleqtrofoladis gamodnobisas teqnolo
giuri procesebis normaluri mimdinareobis uzrunvelyofisaTvis. brZme
dis RumelSi fuZianoba meryeobs 1,11,2mde martenis RumelSi samile fo
ladebis dnobisas 2,32,5mde eleqtroRumlebSi fuZianoba izrdeba 3,0mde 
(ix. wida).

fqvadoba 
masalis dafqvis unarianoba. f.is mixedviT masalebi iyofa advilad

fqvad da Zneladfqvad jgufebad. maRali sisalis masalebi, rogorc wesi, 
miekuTvneba Zneladfqvad masalebs.

fxeka 
naglesi, gagozili masis an liTonis Sxefebis mocileba raime agrega

tis an WurWlis kedlebidan specialurad mowyobili meqanikuri safxekiT 
an xeliT.

fxvieri garemos statika 
statikis nawili, romelSic ganixileba fxvieri sxeulebis (wvril

marcvlovani gruntebi, cementi da sxv.) wonasworobis pirobebi.

fxvieri masalebi 
fxvnilTa metalurgiaSi wvrilmarcvlovani sakazme masalebi: magne

zitis, aluminis, titanisa da sxv. Ffxvnilebi.

fxvieroba 
igivea, rac sifxviere, sifaSre. 

fxvnilgula mavTuli
dnobadi eleqtrodis gansakuTrebuli saxeoba _ Txeli liTonuri 

garsisgan damzadebuli mavTuli, romelSic zolebs Soris Capresilia 
fxvni lovani nivTiereba.

fxvnil(eb)i 
myari nivTierebis wvrili 1nmdan 1mmmde nawilakebis erToblioba, 

romlebic urTierTSexebaSia, magram ar aris erTiani sxeuli. f. farTod 
gamoiyeneba teqnikis mraval dargSi. TavianTi zomebis, gvarobisa da daniS
nulebis mixedviT arsebobs Semdegi saxis f.:
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f. abraziuli
xelovnuri (eleqtrokorundi, siliciumis karbidi, boris karbidi, 

sinTezuri almasi da sxv.) da bunebrivi (kaJbadi, korundi, almasi da sxv.). 
abraziuli masalebis f. miiReba upiratesad meqanikuri dawvrilmarcvlov
nebiT. ZiriTadad gamoiyeneba abraziuli iaraRis (saxexi qargoli, pasta, 
qaRaldi, suspenzia da sxv.) dasamzadeblad;

f. avtoklavuri
f. liTonebis, romelsac iReben xsnarebidan daleqvis meTodiT air

aRmdgenlebis gamoyenebiT. f. a. gamoirCeva maRali dispersiulobiT, gaz
rdili aqtiurobiT Secxobis dros da kargi dayalibebis unariT;

f. amorfuli
Cveulebriv pirobebSi kristalur mdgomareobaSi arsebuli f., rom

lis nawilakebi amorful mdgomareobaSia da miiReba gamdnari liTonis 
zeCqari gacivebis Sedegad;

f. aqtiuri
dispersiuli da ultradispersiuli f., gamoirCeva Tavisufali ener

giis mniSvnelovani sididiT, rac xels uwyobs maT Secxobadobasa da Sem
Widroebas;

f. aRdgenili
f. romelic miiReba liTonebis aRdgeniT maTi naerTebidan (oqside

bi, qloridebi, karbonatebi da a. S.); gamoirCeva maRali dispersiulobiT, 
Secxobisas maRali aqtiurobiT da kargi formirebiT. aqtiuri aRmdgenebia: 
airebi (H2, CO da sxv.), liTonis hidratebi, naxSirbadi, tute liTonebi da 
sxv.;

f. boWkovani
Zafismagvari formis mqone f., gamoirCeva maRali dawnexis unariTa da 

dayalibebadobiT;

f. gafrqveuli
liTonebisa da Senadnobebis gafrqveviT miRebuli f. rogorc wesi, 

g.f.s sferoidul formas iReben;

f. dispersiuli
f., romelSic nawilakebis zoma 0,1dan 1 mkmmdea;

f. eleqtrolituri
marilebis xsnarebidan an nadnobebidan eleqtrolituri aRdgenis 

gziT miRebuli f., rogorc wesi, aseTi fxvnilebi dendritul formas 
iZenen;

f. Txeli anu wminda
f., romlis zomebi icvleba 1dan 40mkmmde sazRvrebSi. maTi miReba, 

rogorc wesi, xorcieldeba qimiuri meTodebiT;

f. karboniluri
atmosferuli wnevis pirobebSi liTonis karbonilebis Termuli di

sociaciiT miRebuli f. am meTodiT miiReba maRalxarisxovani Fe, Ni, Co, Cr, 
W, Mo da polimetaluri fxvnilebi. f. k. farTod gamoiyeneba manqanaTmSene
blobaSi, metalurgiaSi, qimiaSi, soflis meurneobaSi, medicinaSi da a. S.;

f. koloiduri
f., romelsac iReben Txevad garemoSi dafqvis gziT;
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f. konstruqciuli
konstruqciuli masalebis f.;

f. legirebuli
f., romelic Sedgeba malegirebeli liTonis qimiurad erTgvarovani 

nawilakebisagan;

f. polidispersiuli
f., romlis granulimetrul SedgenilobaSi SeimCneva ori an ramdenime 

fraqcia;

f. rkinisa
f., romelTa nawilakebis zomaa 1 mndan 1 mmmde; fraqciebis mixedviT 

f. r. aris: msxvili (>0,25 mm), saSualo (0,160,25 mm.), wvrili (0,070,16 mm) da 
Zalian wvrili (<0,07 mm). qimiuri, fraqciuli Sedgeniloba da teqnologi
uri maxasiaTeblebi reglamentirebulia sax. standartiT. f. r. gamoiyeneba 
farTo nomenklaturis detalebis dasamzadeblad dawnexiTa da SecxobiT, 
saSemduReblo eleqtrodebis dafarvisaTvis, saSemduReblo fxvnilovani 
mavTulis dasamzadeblad, magnitur defeqtoskopiaSi da sxv.;

f. submikronuli
dispersiuli da ultradispersiuli f., nawilakebis 1 mkmze naklebi 

zomiT;

f. sferoiduli
f., romlis nawilakebi xasiaTdeba sferuli, burTulismagvari formiT;

f. ultradispersiuli
f., romlis nawilakebis zoma icvleba 0,001dan 0,1 mkmmde sazRvrebSi 

da atomebSorisi manZili zedapiris mimarTulebiT mcirdeba zedapiruli 
daWimulobis moqmedebis Sedegad. gamoirCeva maRali aqtiurobiT;

f. fantelismagvari
f., romelic xasiaTdeba nawilakebis araswori formiT, fxvieri, faS

ruli konglomeratebi;

f. qerclovani
f., romelic xasiaTdeba brtyeli formis nawilakebiT. maTi sisqe 

sagrZnoblad naklebia maTive ganiv zomebTan SedarebiT.

fxvnilTa metalurgia  _ ixileT metalurgia.

fxvnilis glinva
fxvnilovan namzadTa uwyveti formireba glinebiT.

fxvnilovani masalebis inJeqcia 
1. fxvnilovani da Txevadi masalebis transportirebagafrqveva Sekum

Suli haeriT, airebiT, orTqliT SeberviT;
2. siTxis, airisa da fxvnilovani masalebis daWirxvna sxva airis an 

siTxis nakadis energiis gamoyenebiT. inJeqciis movlenas farTod iyeneben 
Txevadi foladis Rumelsa da Rumelgare damuSavebis teqnologiaSi, iner
tuli airiT reagentebis inJeqciiT transportirebisa da liTonis cicxvSi 
gaqreviT _ rafinirebisas.

fxvnilovanflusuri SeduReba
airuli SeduReba fxvnilovani flusis gamoyenebiT, romelic saSem

duReblo abazanas sanTuris alis saSualebiT miewodeba.
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q

qalaqi zestafoni

saqarTveloSi mrewvelobis 
da soflis meurneobis doniT, 
erTerTi ganviTarebuli munici
palitetis centria. warmatebebSi 
didi wvlili miuZRvis WiaTuris 
manganumis madnebis safuZvelze 
feroSenadnobTa qarxnis amoqmede
bas sabWoTa xelisuflebis ganvi
Tarebis pirveli xuTwledis pro
gramis Sesabamisad. G

wina saukunis 80ian wlebSi 
feroSenadnobTa qarxnis saamqroe
bis rekonstruqciagadaiaraRebiT ganxorcielda Ria tipis eleqtro
Termuli Rumlebis rekonstruqcia, gazgamwmendi meurneobis amoqmedeba, 
hermetize buli iaponuri Rumlebis axali saamqros, aglofabrikis, brik
etfabrikis aSenebaamoqmedeba, Sewyda eleqtruRumlebidan gamonabolq
vi momwamlavi airebiT garemos dabinZureba, Mmdinare yvirilaspiras si
likomanganumis widis gadayra da qarxana erTerTi mowinave unarCeno 
teqnologiis sawarmo gaxda. Ggarda axali sawarmoebis amoqmedebisa, qa
rxnis direqtorad guram qaSakaSvilisa da misi moadgilis kapitalur 
mSeneblobis dargSi gedevan qveliZis muSaobisas, seriozuli yuradReba 
mieqca kultsocialuri obi  eq tebis mSeneblobas: mdinare yvirilaze aSen
da xidi rkinigzis gamtariT, musikaluri skola, uSangi CxeiZis muzeumi, 
sacxovrebeli sax lebi, medsannawili poliklinikiT. ganxorcielda met
alurgTa klubis rekonstruqciaganaxleba, fexburTis stadionis tri
bunebis mSeneblobagadaxurva, mwvane saTamaSo moednis drenaJireba, spor
tuli darbazis, sacurao auzis, qarxnis axali sammarTvelos, sastumrosa 
da sxva obieq tebis mSeneblo bebi. 

floris, faunis, adamianebis momwamlavi garemos gajansaRebaSi, rac 
ganxorcielda uaxlesi sabWouri da iaponuri Rumlebis saamqros mSene
blobiT, qarxnis xelmZRvanelobas operatiulad exmareboda ministrTa sab
Wos Tavmjdomare, WiaTuris maRaroebSi gamobrZmedili, Cveni qveynis didi 
patrioti, gamoCenili sameurneo da saxelmwifo moRvawe zurab patariZe. 

qarxnis mSeneblobisa da gadaiaraRebis sakiTxebSi, Qyovelkvireul 
TaTbirebze qarxnis direqtoris g. qaSakaSvilis informaciis Semdeg mSe
neblebTan da memontaJeebTan, maT Soris iaponel specialistebTan erTad 
ixilavda da xelmZRvanelobda centraluri komitetis meore mdivani gena
di kolbini. 

feroSenadnobTa qarxnis garda, zestafonelebi dasaqmebuli arian 
kabelebis qarxanaSi, kerZo sawarmoebSi, samSeneblo organizaciebSi, maT 
Soris samSeneblosawarmoo gaerTianeba `imereTSi~, romelic, zestafonis 
garda, seriozul samSeneblo samuSaoebs asrulebs TbilisSi, quTaisSi, 
tyibulsa da mezobel raionebSi. 

dRes qalaq zestafonis minucipalur xelisuflebas uZRveba qalaqis 
meri giorgi gogliCiZe. sakrebulos Tavmjdomarea vaxtang RambaSiZe, par
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lamentis wevri maJoritari deputatia …Salva kiknaveliZe, sazogadoeba 
`zestafonis“ Tavmjdomarea qalaq zestafonis sapatio moqalaqe, respubli
kis damsaxurebuli inJineri Temur kakoCaSvili. 

qalaq zestafonis mxareTmcodneobis muzeumi
q. zestafonis mxareTmcodneobis muzeumi daarsda 1968 wels. Mmisi 

pir veli direqtori iyo istorikosi givi jaoSvili, Semdeg qalbatoni mani
ko vardosaniZe, Tamar rusitaSvili, biZina vardosaniZe. 1980ian wlebSi 
mamu ka aslanikaSvilis iniciativiT feroSenadnobi qarxnis direqtoris gu
ram qaSakaSvilisa da qarxnis saremonto sammarTvelos ̀ centrmetalurgre
montis~ ufrosis ruben CinCalaZis mxardaWeriT aSenda uSangi CxeiZis saxl
muzeumi. Mmisi pirveli direqtori iyo nana feraZe, Semdeg nana arabi Ze, 
malxaz maWavariani. 2007 wels Seiqmna zestafonis municipalitetis muzeu
me bis bazaze gaerTianeba, romlis direqtorad dainiSna Tamar arabiZe. 2014 
wels mxareTmcodneobis muzeums misi damaarseblis givi jaoSvilis saxe
li ewoda.

muzeumis eqsponatebSi gansakuTrebulad sapatio adgili uWiravs fero
SenadnobTa qarxanas, misi mSeneblobis periodidan moyolebuli. warmodge
nilia masalebi samamulo omis periodSi feros gansakuTrebuli strategi
uli mniSvnelobisa da rolis Sesaxeb qveynis metalurgiuli sawarmoebis 
da frontis SenadnobiT uzrunvelyofis saqmeSi, risTvisac qarx nis pirve
li direqtoris ivane kekeliZis xelmZRvanelobiT 2jer moipoves stalin
uri premia.

feroSenadnobi qarxnis istoriul fotomasalebs amSve nebs giorgi 
nikolaZis aRzrdili inJinrebis grigol xuciSvilis, qalbatonebis elene 
axobaZisa da elene nadiraZis fotosuraTebi; qarxnis direqtorebis: i. keke
li Zis, z. CxeiZis, j. cxeliSvili, a. cqitiSvilis, g. qa  SakaSvilis, T. kako
Ca Svilis moRvaweobis amsaxveli fotomasala.

amJamad feroSenadnobTa zestafonis qarxana privatizebulia, qarxnis 
direqtorebi vasilGgvelesiani da nika Ciqovani unarianad xelmZRvanelo
ben maRali xarisxis saeqsporto produqciis Senadnobebis gamoSvebas.

qalaqi rusTavi _ industriis centri, udidesi erovnuli ganZi
i. stalinis davalebiT milsaglinavi qarxnisa da metalurgebis qalaq

is mSenebloba daiwyo 1940 wels rkinigzis sadgur `velis~ teritoriaze q. 
Tbi lisis gareubanSi, magram meore msoflio omis dawyebis gamo nikoloz 
qaSakaSvilis xelmZRvanelobiT a/k metalurgiuli qarxnisaTvis aSenebul 
sawarmoo da sayofacxovrebo SenobebSi, Tavdacvis komitetis gankargule
biT, 1941 wels, ganTavsda q. taganrogidan evakuirebuli aviagamanadgure

blebis mSenebeli qa
rxana _ dRes `Tbi
laviamSeni~.

ioseb stalini
sa da kandid Carkvi
anis davalebiT, uc
xoni rom ar dapat
ronebodnen ukacri
el qarTul miwas, 
a/k metalurgiuli 
qarxnis mTavari in
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Jineri da direqto ris movaleobis Semsrulebeli n. qaSa ka Svili janmrT
elobis ministris moadgiles d. frangulianTan erTad, 1942 wels Seud
ga mSenebare metalurgiuli qarxnisa da qalaq rusTavisaTvis rkinigzis 
sadgur `rusTavis~ dausaxlebeli teritoriis niadagis Seswavlas. 1942
1944 ww. Catarda miwisqveSa wylebis analizi, Seiswavles ganlagebis done, 
saqalaqo mSeneblobisaTvis gruntis struqtura, sasmeli wyliT uzrunve
lyofis sakiTxebi, qalaqis ganiavebis mizniT wlis 365 dRis ganmav lobaSi 
qaris gaba tonebuli mimarTuleba, malariis epidemiis aRmkveTi RonisZie
bebi da sxv.

qarTuli genofondis gadarCena
1944 wels, meore msoflio omis mrisxane periodSi, nikoloz qa

SakaSvilma Tavdacvis komitets moumzada rusTavis teritoriaze qarxnis 
mSeneblobis gagrZelebis gankargulebis proeqti, romlis pirveli pun
qtis Tanaxmad, 1926 wels dabadebuli qarTveli erovnebis 5000 wvevamdeli 
samxedro mobilizaciiT, frontis nacvlad, germanelebis dangreuli meta
lurgiuli qarxnebis aRsadgenad da metalurgis profesiis Sesaswavlad 
unda gagzavniliyo ssr kavSiris sxvadasxva metalurgiul sawarmoSi. es 
wina dadeba Tavdacvis komitetis sxdomaze Seitana mixeil kalininma. i. 
stalinis gancxadebas, _ miuxedavad imisa, rom germanelebi jer kidev sab
WoTa qveynis teritoriaze arian, Cven viwyebT a/k metalurgiuli qarxnis 
mSeneblobas axal moedanze, rkinigzis sadgur `rusTavis~ teritoriazeo, 
_ Tavdacvis komitetis wevrebi mquxare ovaciebiT Sexvdnen. frontze 300000 
qarTvelis daRupvis Semdeg gadarCa Cveni qveynis 1926 wels dabadebuli 
genofondi, vinc gmiruli SromiT aRadgina omisgan dangreuli ukrainisa 
da ruseTis metalurgiuli qarxnebi, Seiswavla metalurgiisaTvis saWiro 
araerTi profesia, ori wlis Semdeg dabrundnen qalaq rusTavSi da gmiru
li SromiT aqtiuri monawileoba miiRes qarxnisa da qalaq rusTavis mSene
blobaSi. 

qalaq rusTavis dafuZnebis RonisZiebebi 
1943 wels n. qaSakaSvilis iniciativiT TbilisSi dafuZnda sakavSiro 

centraluri `gipromezis~ filiali `saqgipromezi~, romelmac 1944 wlidan 
rusTavSi daiwyo funqcionireba. direqtorad dainiSna ukrainis `gipro
mezis~ yofili TanamSromeli i. leSCi. momavali qalaqis sasmeli wyliT 
uzrunvelyofisaTvis SemuSavda sagarejorusTavis 23 km magistralis pro
eqti. es proeqti n. qaSakaSvilma saqarTvelos mTavrobis TxovniT Secvala 
bulaCauris saTavenagebobis mSeneblobiT da bulaCaurimcxeTaTbilisi
rusTaviCatma _ Tbilisamde sasmeli wylis 400milimetriani da rusTavamde 
220milimetriani magistralebis mSenebloba ganaxorciela, rac Tavdacvis 
komitetisadmi gankargulebis proeqtze i. stalinis xelmoweriT 1944 wlis 
#544 gankargulebiT dakanonda.

qalaq rusTavis mSeneblobis grandiozuli masStabebi
1944 wlis bolos daarsda tresti #1 a/k metalurgmSeni.Mmisi pirveli 

mmarTveli iyo polkovniki d. volski. metalurgiuli qarxnisa da qalaq 
rusTavis mSeneblobisaTvis omis mrisxane dReebSi ruseTidan, ukrainidan 
da sxva respublikebidan Camoyvanil iqnan mSeneblebi. gamoiyo saSeni ma
salebi da mowyobilobebi. mSeneblebs rusTavSi ukacrieli veli daxvdaT. 
pirvel rigSi rkinigzis gaswvriv Seakowiwes karvebiani dasaxleba, male 
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Celiabinskidan miiRes orsarTuliani asawyobi oTxbiniani saxlebi, romle
bic Caamwkrives mSeneblebis quCaze.

rusTavi dabis statusiT
1944 wels rusTavs dabis statusi mieniWa. qalaqis pirvel partiul 

xelmZRvanelad arCeul iqna kapiton qiria, 1944 wlis bolos nikoloz 
qaSakaSvilis iniciativiT da k. Carkvianis mxardaWeriT, qarxnis direq
torad dainiSna nikoloz gomelauri, 1945 wels a/k metalurgmSenis #1 
trestis mmarTvelad kvlav dainiSna nestor giorgaZe, mTavar inJinrad _ 
uralis metalurgiuli qarxnebisa da qalaqebis mSeneblobaSi gamocdili 
mSenebeli inJineri napoleon lobocki. rusTavs nikoloz qaSakaSvilis 
TxovniT, ewvia misi didi megobari da kolega akademikosi ivane bardini, 
qimiuri sasuqebisa da sxva qimiuri dargis qarxnebis mSeneblobis mizniT, 
tyibultyvarCelis naxSirebisa da daSqesanis rkinis madnebis safuZvelze 
mSenebare milsaglinavi qarxnis proeqtis sruli metalurgiuli ciklis 
koqsqimiuri da brZmedis saamqroebiT qarxnis mSeneblobis dakanonebisaT
vis, Qqarxnis mSeneblobisTvis germaniidan Semotanili amortizebuli meta
lurgiuli mowyobilobis sabWoTa warmoebis axali metalurgiuli mowyo
bilobiT – saglinavi dganebis Seclis mizniT. 

qalaq rusTavSi lavrenti berias stumroba
1946 wels TbilisSi umaRlesi sabWos deputatobis kandidatis rangSi 

amomrCevelTan Sexvedris Semdeg lavrenti beria gaecno qalaq rusTavis 
mSeneblobas da mis winaSe dasmuli yvela sakiTxi i. stalinTan erTad 
dadebiTad gadawyvita, maT Soris sruli metalurgiuli ciklis qarxnis 
tyibultyvarCelis, Saxtebis gamamdidrebeli fabrikebis koqsqimiuri brZ
medis warmoebisa da maTi narCenebis gadasamuSaveblad azotsasuqebis, ce
mentis, qimiuri boWkos da sxva qarxnebis aSenebis Sesaxebac. aRniSnulma 
RonisZiebebma qarxnisa da qalaqis mSeneblobis dafinanseba 1,3 miliardi
dan ramdenimejer gaizarda. xis orsarTuliani saxlebis nacvlad rusTav
Si mravalsarTuliani kapitaluri saxlebis mSenebloba daiwyo. 

qalaqis mSeneblobis etapebi
sabWoTa periodSi ZiriTadad metalurgiuli qarxnebis kapdabandebe

biT mtkvris marcxena mxares aSenda sacxovrebeli saxlebi, qalaqis saavad
myofo, poliklinika,administraciuli Senobebi, skolebi, sabavSvo baRebi, 
mSeneblebis klubi, metalugebis, qimikosebis kulturis sasaxleebi, sta
dioni, sportuli daniSnulebis nagebobebi da sxv. aseveQqalaq rusTavis 
pirveli arqiteqturuli kompleqsi, qalaq rusTavs centraluri moedani, 
meriis administraciuli Senoba da oTxi rvasarTuliani sacxovrebeli 
saxlebi dRemde rCeba qalaqis ulamazes nagebobebad, romelic nikoloz 
qaSakaSvilis davalebiT daaproeqta arqiteqtorma Tamar qaSakaSvilma. 
pirveli maRalsarTuliani SenobebiT centraluri moednis mSeneblobas pi
radad xelmZRvanelobda da akontrolebda trestis legendaruli mmarTve
li nestor giorgaZe. 

metalurgiuli qarxnis, qalaq rusTavisa da Cveni qveynis grandiozul 
indistrializaciaSi fasdaudebelia metalurgmSenis trestis mmarTvelebis 
z. jafariZis, v. manjgalaZis, k. gogiCaiSvilis, a. jafariZis. o. bibileiSvi
lis, g. qarTveliSvilis, z. kapanaZis, mT. inJinrebis n. labockis, g. jixvaS
vilis Tavdadebuli Sroma.



338

rusTavis qalaqad dakanoneba
1948 wels rusTavs qalaqis statusi mieniWa. sabWoTa xelisuflebis 

periodSi kapiton qirias Semdeg qalaqisa da qarxnis mSeneblobaSi aqtiu
rad CaerTnen partiuli xelmZRvanelebi: giorgi gegeSiZe, pavle gilaSvi
li, SoTa TuTberiZe, Tengiz menTeSaSvili, ludvig xarbedia, zurab CxeiZe, 
vladimer kobaxiZe, renar giorgaZe, levan daTiaSvili, Jiuli Sartava da 
Temur xazaraZe. yvelas maT didi Rvawli miuZRviT qalaq rusTavis ganvi
TarebaSi.

qalaqi rusTavi – saqarTvelos udidesi erovnuli ganZi dRes
qalaq rusTavis mosaxleoba wina saukunis 90ian wlebSi meta lur

giuli qarxnis direqtor g. qaSakaSvilis gadawyvetilebiT, Tboeleqtro
centralis eleqtroenergiiT Seuferxebeli momaragebisa da ufaso bune
brivi airiT qalaqis mosaxleobis uzrunvelyofis Sedegad, gaizarda 
Tbiliselebis xarjze da 160000 macxovrebels gascda, 82 % saukeTeso de
mografiuli maCvenebliT. mosaxleobis didi nawili cxovrobs mtkvris mar
jvena sanapiroze.

qalaqSi funqcionirebs qvemo qarTlis guberniis Zalovani struq
turebi da sxva organizaciebi. Mmoqmedebs dramatuli Teatri, 3 saavad
myofo poliklinikebiT, bavSvTa saavadmyofo, 26 saSualo skola, 21 sa
bavSvo baRi, 4 biblioTeka, 2 musikaluri saswavlebeli, mxareTmcodneobis 
muzeumi, iusticiis saxli, samrewvelo da sasursaTo maRaziebi, komunal
uri meurneobis obieqtebi, sasmeli wylis xrami _ rusTavis 3 magistral
uri wyalsadeni, maT Soris, 2 aSenebulia metalurgebis kapdabandebebiT 
Catmisa da ialRujis sasmeli wylis sawnevo auzebi. rusTavSi dRes funq
cionirebs azotsasuqebis, cementis, metalurgiuli qarxnebi, liTonis kon
struqciebis da liTonis nakeTobebis, Senadnobebis da sxva sawarmoebi.

sabWoTa xelisuflebis daSlis Semdeg qalaqis pirvel merad dai
niSna soso areSiZe, sakrebulos pirveli Tavmjdomare iyo nikoloz men
TeSaSvili. dRes q. rusTavs marTavs arCeuli meri irakli tabaRua; meris 
pirveli moadgile _ besik togoniZe; moadgileebi _ goCa loria, irma mesxi; 
sakrebulos Tavmjdomare _ levan oniani; misive moadgileebi _ nino qavTa
raZe, daviT rexviaSvili; qalaqis maJoritari deputatebia paata mxeiZe da 
giorgi begaZe. 

qalaq rusTavis mosaxleobis ufaso gazmomarageba
1993 wels rusTavis metalurgiuli qarxnis generaluri direqto

ris g. qaSakaSvilis iniciativiT, ukrainis, ruseTis da yazaxeTis respub
likebis mTavrobebis da `saqsamTometalurgiis~ kompaniis xelmZRvanelo
bas Soris gaformda CarCoxelSekrulebebi, romlis saSualebiT kompania 
`saqsamTometalurgia~Si Semavali WiaTurmanganumis da kazreTis feradi 
metalurgiis gaerTianebebi, zestafonis feroSenadnobTa da rusTavis meta
lurgiuli qarxnebi maT mier warmoebuli saeqsporto produqciis xarjze 
yovelgvari sabaJo gadasaxadis gareSe Rebulobdnen mowyobilobas, liTon
produqcias, xetyes, cecxlgamZle masalebs, sxvadasxva saxis sawvavs, maT 
Soris iaf bunebriv airs, riTac yvela sawarmo maragdeboda Seuferxeblad, 
qalaq rusTavis mosaxleoba ki 1993 wlidan 4 weli yoveldRiurad marag
deboda 240000 m3 ufasod bunebrivi airiT, raSic metalurgiuli qarxana 
ixdida TveSi saSualod 365000 dolars, weliwadSi 4,3 mln dolarze mets. 
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qalaqi tyvarCeli
tyvarCeli qalaqad gamocxad

da 1942 wels. qvanaxSiris mopoveba 
1935 wels daiwyo da meore msoflio 
omis dros donbasis germaneli fa
Sistebis xelSi gadasvlis gamo 
di di samxedro da strategiuli 
mniS vneloba SeiZina. omis peri
odSi sab WoTa kavSiris Savi zRvis 
samxedro floti naxSiriT mTli
anad tyvar Celidan da tyibulidan 
maragdeboda.

qvanaxSiris mopoveba qalaqis 
mTavari industria iyo. koqsvadi 
nax Sirebis mopoveba gaizarda rusTavis metalurgiuli qarxnis sruli me
talurgiuli ciklis uzrunvelsayofad, risTvisac amoqmedda 4 Saxti, Tum
ca amJamad sabWoTa periodis Saxtebi daxurulia da qvanaxSiris mo povebas 
mxolod Turquli kompania „TamsaS“ (Tamsaş) awarmoebs Ria me TodiT. am 
kompaniis gadasaxadebia qalaqis xazinis Semosavlis 75 %.

qarTulafxazuri konfliq tis Sedegad aseve Sewyvetilia dolo mitis 
mopoveba, riTac rusTa vis metalurgiuli da cementis qarxnebi maragde
boda.

tyvarCelis Tboeleqtrosad guri, romelic 1980 w. gazze ga daiyva nes, 
amJamad ar muSaobs.

qalaqi tyibuli
tyibuli (tyvibuli) istori ul wyaroebSi pirvelad feodalur xanaSi 

12591293 wliT daTariRebul ZeglSi ixsenieba.
XIX saukunis bolodan, mas Semdeg, rac aq qvanaxSiris mopove ba dai

wyo, is samrewvelo daba gax da. 1939 wels ki tyibuli respublikuri  daqvem
debarebis qalaqad gamo cxadda. mosaxleoba 1989 wels 22000 adamiani iyo.

 tyibulis ekonomikis ZiriTadi dargia qvanaxSiris mrewveloba. qva
naxSiris sabado aRmoCenil iqna 1825 wels, misi eqsploatacia 1846 wels 
daiwyo. qvanaxSiris balansuri maragi 307 milioni tonaa, xolo mTliani 
geologiuri maragi erT miliard tonamde aRwevs. sabWoTa pe riodSi qvana
xSiris mompovebeli 4 Saxti da qvanaxSiris gamamdidrebe li fabrika fun
qcionirebda. qvanaxSiris ZiriTadi momxmarebeli iyvnen rusTavis metal
urgiuli kombinati da tyvarCelis Tboeleqtrosadgu ri. sabWoTa kavSiris 

daSlis Semdeg SaxtebSi qvana
xSiris mopoveba praqtikulad 
Sewyda. 2006 wels qvanaxSiris 
mopoveba aRdga mxolod e. mind
elis sax. SaxtSi, muSaoba ganaax
la qvanaxSiris gamamdidrebelma 
fabrikam. dasaqme bulTa saerTo 
raodenoba daaxloebiT 1000 ka
cia.

qvanaxSiris sabadosTan er
Tad tyibulSi aris rkinis madnis 
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sakma od didi sabado.Aaq madnis mopovebam da gadamuSavebam SesaZloa moma
valSi, axali sicocxle SesZinos q. tyibulsa da mTlianad saqarTvelos.

qalaqSi mdebareobs Saoris hidroeleqtrosadguri, romelsac wya li 
miewodeba Saoris wyalsacavidan. hesis saproeqto simZlavrea 38,4 mgvt, 
xolo saSualo simZlavre _ 28,0 mgvt.

tyibulSi aris 5 sajaro skola, 6 sabavSvo baRi, 5 biblioTeka, kul
turis centri 500 mayurebelze, moswavleaxalgazrdobis sasaxle, samxat
vro da xelovnebis skolebi, fexburTis stadioni, mravalprofi luri saa
vadmyofo, diagnostikuri centri, mxareTmcodneobis muzeumi da sxv., rom
lebic, ZiriTadad, „saqnaxSiris“ sruli dafinansebiT an misi Tanamonawi
leobiT aSenda sxvadasxva wlebSi.

qalaq tyibulis municipalur xelisuflebas xelmZRvanelobs qa laqis 
meri Temur CubiniZe, maJoritari deputatia elguja gociriZe.

qalaq spitakis miwisZvriT dazaralebulebis daxmareba
miwisZvriT ganadgurebul qalaq spitakis aRdgeniT samuSaoebs xelmZR

vanelobdnen sabWoTa kavSiris ministrTa sabWos Tavmjdomare da Savi meta
lurgiis ministri. maTi davalebiT, rusTavis metalurgiuli qarxnis direq
torma g. qaSakaSvilma aqtiuri monawileoba miiRo 1987 wels spitakSi momx
dari gamanadgurebeli miwisZvris salikvidacio da samSeneblo samuSaoebSi. 
specialuri Stabis muSaobas xelmZRvanelobdnen sabWoTa kavSiris minis
trTa sabWos Tavmjdomare b. riJkovi da Savi metalurgiis ministri s. kol
pakovi. rusTavis metalurgiuli qarxana organizacias uwevda Savi metalur
giis saministros yvela qarxnis mier materialur daxmarebas, salikvidacio 
da aRdgeniT samuSaoebs. rusTavis metalurgiuli kombinatis samSeneblo
samontaJo organizaciebis _ `centmetalurgremontis~, `centdomnaremontis~ 
samSeneblosamontaJo brigadebis uSualo monawileobiT, sammarTvelos 
ufros nodar maisuraZis xelmZRvanelobiT 1987 wlis dekembridan 1988 wlis 
CaTvliT seriozuli salikvidacio da samSeneblo samuSaoebi Sesrulda. 

qalkozini
Cu2S Sedgenilobis sulfidebis klasis minerali. Seicavs minarevebs 

Ag-is, iSviaTad – Fe, Co, Ni, As-s. mineralogiuri skaliT sisalea – 2,5-3,0, Y 
= 4,1-4,3 g/sm3. spilenZis erTerTi madani (ix. spilenZis madnebi).

qalkopiriti 
CuFeS2 Sedgenilobis spilenZis kolCedani minerali. mineralogiuri 

skaliT misi sisalea 3-4, Y = 4,1-4,3 g/sm3. spilenZis erTerTi ZiriTadi madani 
(ix. spilenZis madnebi). 

qalcedonis marSaliti 
wvrilmarcvlovani fxvieri qani, Sedgeba kvarcisa da misi nairsaxe

obebisgan _ qalcedonisgan da sxv. ZiriTadad gamoiyeneba rogorc samsx
melo qviSa.

qanda
TiTberisa da tompakis (SnS2) Zalian Txeli, 0,003 mm sisqis oqrosferi 

firfitebi (afski), gamoiyeneba wignis asakinZad, avejis mosarTavad da sxv.

qanebis abraziuloba 
qanebis Tviseba gacviTos masTan SexebaSi myofi samTo manqanebis an 

danadgarebis zedapiri.
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qanebis akustikuri Tvisebebi 
Tvisebebi, romlebic vlindeba qanebSi drekadi rxevebis (infrabgeru

li, bgeruli da ultrabgeruli talRebis) gavlis dros.

qanebis silikatizacia 
wyal da gazgaumtarobis gazrdis mizniT qviSiani an wvrilnapraliani 

qanis xelovnuri Semkvriveba wylis koloiduri xsnaris eleqtrolitebiT 
koagulirebuli natriumsiliciummJavas (Txevadi mina) gamoyenebiT.

qanebis wyalSeRwevadoba 
qanis Tviseba, gaataros wyali. es Tviseba axasiaTebs natexovan, marcv

lovan, forovan da bzarian qanebs. qanebis wyalSeRwevadobis Sefaseba 
xdeba filtraciis koeficientiT.

qani mTisa 
mineraluri sasargeblo wiaRiseulis erTerTi komponenti, romelsac 

praqtikuli mniSvneloba ar gaaCnia, e. i. umetes SemTxvevaSi, q. m. Sedgeba 
fuWi Semadgenlebisgan, e. w. fuWi qanebisgan. amasTan q. m. ZiriTadad gvxvde
ba ori saxis fuZe da mJava xasiaTisa. mJava xasiaTis fuWi q. Seicavs 60 %ze 
met kaJmiwas, xolo fuZe xasiaTisa _ 52 %ze nakleb SiO2s.

qani mcuravi 
wyliT gaJRenTili (gajerebuli) qani, qviSa an qviSnari, Tixa an Tixnari.

qaninaxSiri gadamwodi 
gadamwodi, romelic reagirebs naxSiris fenasa da fuW qans Soris 

farul sazRvarze. gadamwodebi ori saxisaa: 
1. romlebic uSualo kontaqtSi arian naxSirTan an fuW qanTan da, 
2. romlebic zomaven naxSiris fenis sisqes.

qanis simagris koeficienti 
qanis simagris koeficientia (f) erTRerZa kumSvis dros qanis droebiTi winaRo
bis sidide σkumSvaze(kgZ/sm

2) /100. prof. m. m. protodiakonovis mixedviT f =σkum./100;

prof. l. i. bronis mixedviT

 qanis simkvrive 
sidide, romelic ganisazRvreba qanis masis fardobiT mis moculobas

Tan. damokidebulia qanis mineralur Semadgenlobaze, struqturul Tavise
burebebze, forianobaze, agreTve warmoqmnisa da Cawolis pirobebze.

qanis tenianoba 
qanis wyliT gajerebis xarisxi. ganisazRvreba nimuSis wonis Semci

rebiT standartul pirobebSi misi gamoSrobis Sedegad. gamoisaxeba wonis 
qanis wonasTan fardobiT, procentebSi.

qanis tentevadoba 
qanis Tviseba, STanTqas da SeinarCunos wyali. misi gansazRvrisaT

vis qanis nimuSs garkveuli droiT aTavseben wyalSi. wylidan amoRebisa 
da zedmeti wylis CamoRvris Semdeg gansazRvraven qanSi darCenili wylis 
rao denobas. gamoisaxeba wylis raodenobis qanis moculobasTan an wonas

  σkumS. σkumS.

f =   — =   √ —
 300 30
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Tan fardobiT, procentebSi. qanebi iyofa wyaltevad – Tixebi, torfi da 
sxv.; sustad wyaltevad – qviSebi, mergelebi, carci da sxv.; aratentevad – 
kenWnari, RorRi da sxv.

qanobi 
1. miwisqveSa daxrili gvirabi, romelsac miwis zedapirze uSualo 

gamosasvleli ara aqvs, gayvanilia fenis daqanebis mimarTulebiT da emsaxu
reba tvirTis awevas qveda horizontebidan zeda horizontebze meqanikuri 
mowyobilobis saSualebiT;

2. metalurgiuli agregatebis _ Rumlebis, dganebis da sxva da nad ga
rebis detalis, nawilis horizontisadmi gansazRvruli kuTxiT daxra. mag., 
kamaris Tavuri nawilis daxra, martenis, eleqtroRumlebis wina da ukana 
kedlebiT daxraSeduReba qvedTan. frqvevanas ganlagebis daxra da sxv.

qanseli
igivea, rac azbesti.

qanCgasaRebi 
qanCis mosabrunimosaxsneli samarjvi iaraRi, mzaddeba ZiriTadad 

tvifrviT cveTamedegi foladisagan. q. zomebi unda Seesabamebodes qanCis 
zomebs. ganarCeven moZravybian da kombinirebul q., romelic gamoiyeneba 
sxvadasxva zomis qanCis dasamagreblad da mosaxsnelad.

qancva liTonisa
liTonis Termuli damuSavebis Sualeduri an gaxangrZlivebuli sa

xea. mag., q. Tujisa warmoadgens TeTri Tujis xangrZliv mowvas Wedadi Tu
jis miRebis mizniT.

qargili 
xis konstruqciuli Targi, TaRebisa da kamarebis formis Sesaqmnelad 

metalurgiuli Rumlebis mSeneblobisa da remontis, agreTve saqalaqo 
saxlmSeneblobis procesSi, kamarebis konstruqciebis mSeneblobisas. 

qargoli 
abraziuli (zumfaris) an salesi rgoli, romelic gamoiyeneba liTon

nakeTobaTa saWrelad an WriT damuSavebis iaraRis gasalesad. q. gamoirCeva 
cveTamedegobiTa da simtkiciT.

qarTvel mecnierTa XX saukuneSi registri
rebuli mecnieru li aRmoCenebi

saqarTvelo msoflios ganviTarebad qvey nebSi, mec
nierebis yvela dargSi, erTerT mowinave qveynad iTvle
ba. magram registrirebuli mecnieruli aRmoCenebis rao
denobiT da inovaciuri mecnierebatevadi ga mogone bebiT 
CamorCeba mezobel qveynebsac, maT Soris sazRvarga reT 
gayiduli licenziebiT, rac erTierTi ZiriTadi maCve
nebelia qveyanaSi mecnierebis ganviTarebisa da mecnie
ris moRvaweobis reitingis.

XX saukuneSi qarTvel mecni erTagan registrire
bulia mxolod medicinis mecnierebaTa doqtoris gio
rgi mWedliSvi lis #250 (1983 w.) da #A-188 (1999 w.) 2 da energetikis sfero
Si akademikos iveri frangiS vilis 1995 wels #55 1 mecnieruli aRmoCena.
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* * *

#250e mecnieruli aRmoCena
diplomi #250 medicinis mecnie rebaTa do

qtorma, profesorma gior gi mWedliSvilma sabWo
Ta qveynis arsebobis periodSi, 1983 w. moipova.

#A-188e mecnieruli aRmoCena
sabWoTa kavSiris 

daS lis Semdeg, gior
gi mWedliSvilis 1999 
w., 13 ianvars registri
rebuli meore mec nie ru
li aRmoCenis dip lomi, 
avtors sazeimo vi Tare
baSi gada eca erovnuli 
mec niere ba Ta akade miis 
iv. beri taSvilis saxelo

bis fi   zio  logiis institutSi, misi direqtoris 
Teimuraz naneiSvilis TavmjdomareobiT, erovnu
li mec nierebaTa aka demiis pre zi diumis wev   rebis 
TandaswrebiT.

* * *

#55e mecnieruli aRmoCena
wlebis ganmavlobaSi energe tikis da gamoT

vliTi teqnikis dar gSi Catarebuli mecnieruli 
kvle vebis safuZvelze akademikosma ive ri fran
giSvilma TanaavtorebTan erTad 1995 wels Seita
na ganacxadi mecnieruli aRmoCene bisa da gamo
gonebebis avtorTa saerTaSoriso asociaciaSi. 
specialur ma komisiam krJiJanovskis energetikis 
institutis, ruseTis energetikis akademiisa da 
lomonosovis saxelobis universitetis fiziko
sebis mona wileobiT ganixila ganacxadi da mec
nierul aRmoCenad aRiara `obieqtis Zvradobis 
(moZraobis) unaris gamomJRavnebis kanonzomiere
ba~. aRniSnuli daskvnis safuZvelze mecnieruli 
aRmoCenebisa da gamogone bebis avtorTa saerTa

Soriso asociaciam 1997 wlis 3 aprils akademikos iveri fran giSvilis 
saxelze gasca #55 diplomi mecnierul aRmoCenaze `obieqtis Zvradobis 
(moZraobis) unaris gamomJRavnebis kanonzomiereba~.

qarTvel mecnierTa XXI saukuneSi registri rebuli mecnieru li 
aRmoCenebi

XXI saukunis ganvlil 19 weliwadSi saqarTvelios mecnierebidan mxo
lod metalurgebis _ g. qaSakaSvilis, i. qaSakaSvilis da b. qaSakaSvilis 3 
mec nieruli aRmoCena aris registrirebuli.
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* * *
#390e mecnieruli aRmoCena
msoflioSi foladis 

gamodnoba gascda 1,8 mi
liard tonas weli wadSi 
da yvela qveyanaSi folad
sadnob agregatebSi dnoba 
mxolod da JangviT, gaunax
Sirbadoebis procesiT mim
dinareobs.

rusTavis metalurgiu
li qarxnis martenis saamq
roSi Catarebuli war  ma te
buli sawarmoosamec niero 
eqsperimentebis safuZvel
ze Rumlis gamosaSvebi 
xvre lidan bu neb rivi ai
riTa da haeris, Jangbadis 
narevis Rrma SeberviT msof lioSi pir veli nad nobebis gan xorcielebi sas 
miRebu  li parametrebis safu Zvelze, teqnikur mec  nie rebaTa doq torma pro
fesorma guram qaSakaSvilma mecnieruli aRmo Cenebisa da ga mogo ne bebis 
avtorTa saerTaSoriso asociaci aSi 2009 wels waradgina ganacxadi fola
dis dnobisas naxSirbadis adre ucnobi, aRdgeniTi proce sis Sesaxeb. 

`cniiCermetis~, lo monosovis universi tetisa da mendeleevis insti
tutis maRali reitingis (maT Soris nobelis premiis laureatebis) mec
nierebisagan Semdgarma komisiam, ganixila Rrma Sebervisas eqsperimentebis 
Sedegebi, ris safuZvelze gasca daskvna. komisiis daskvnis safuZvelze 
zemoxsenebuli asociaciis samar Talmemkvidris _ mecnieruli aRmoCenebisa 
da gamogonebebis avtorTa sa erTaSoriso akademiisa da ruseTis sabune
bismetyvelo mecnierebaTa akademiis prezidiumebma 2010 wlis TebervalSi 
g. qaSakaSvilis saxelze gasces mecnieruli aRmoCenis #390 diplomi da 
nobelis premiis laure at petre kapicas vercxlis medali amotvifruli 
warweriT `mecnieru li aRmoCenis avtors~.

#416e mecnieruli aRmoCena
mecnieruli aRmoCe

nebisa da gamogonebebis 
avtorTa saerTaSori
so akademiaSi profesor 
guram qaSakaSvilis 2010 
wlis ganacxadis ganxil
vis Sedegad komisiam Ta
visi daskvniT mecnierul 
aRmoCenad aRiara fo
ladis dnobis dros ma
namde ucnobi `bunebrivi 
airisa da haeris nare
viT gaqrevisas Txevadi 
foladsadnobi abaza
nis danaxSirbadianebis 
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kanonzo miereba~. e. i. bunebrivi airis mo culobis gazrdiT mimdinareobs da
naxSirbadianebis procesi, airis SemcirebiTa da haeris moculobis gazr
diT ki _ daJangviTi anu gaunax Sirbadoebis procesi.

komisiis daskvnis sa fuZ vel ze mecnieruli aRmoCenebisa da ga mogo
nebebis avtorTa saerTaSo riso da ruseTis sabunebismetyvelo mecniere
baTa akademiebis pre zidiume bis gadawyvetilebiT 2011 wlis martSi g. qa
SakaSvilis saxelze gaica mec nieruli aRmoCenis #416 diplomi da no belis 
premiis laureatis petre kapi cas oq ros medali amotvifruli warweriT 
`mecnieruli aRmoCenis avtors~.

#497e mecnieruli aRmoCena
teqnikis mecnierebaTa doqtoris profesor guram qaSakaSvilis 2014 

wlis oqtomberSi Setanil ganacxadze mec nieruli aRmoCenebi sa da gamogo
nebebis avtorTa saerTaSoriso akademiam komisiis daskvnis safuZ velze gas
ca mecnieruli aRmoCenis („naxSirbadis sxva das xva Semcvelobis airhaeris 
nareviT Rrma gaqrevisas folad sadnobi aba zanis danaxSirbadianebis kanon

zomiereba“) #497 diplomi 
da nobelis premiis lau
reat petre kapicas oqros 
medali amotvifruli war
weriT `mecnieruli aRmo
Cenis avtors~.

qars(eb)i
bunebaSi farTod gavrcelebuli qanwarmomqmneli mineralebi, romle

bic iyofa sam ZiriTad jgufad:
1. biotitis jgufi (ix. biotiti);
2. muskovitis jgufi KAℓ2[AℓSi3O10][OH]2 an K[AℓSi3O10](OH, F)2 saxelwo

deba warmodgeba sityva `muska~sgan _ ase uwodebdnen italielebi Suasau
kuneebis periodSi moskovs, saidanac dasavleT evropaSi gahqondaT didi 
raodenobiT muskoviti. m. abis an firfitebismagvari uferuli kristalebia, 
zogjer moyviTalonacrisferi elferiT, minisebri bzinviT. m.is simkvri
vea 27603100kg/m3, xolo sisale mineralogiuri skalis mixedviT _ 23. m., ro
gorc flogopati, Zlieri eleqtroizolatoruli masalaa, iyeneben fur
clis, fxvnilisa da sxva saxiT;

3. lepidolitis jgufi (ix. lepidoliti).

qarxana
sparsuli warmoSobis sityvaa, niSnavs samrewvelo sawarmos, sadac 

procesebi meqanizebuli da avtomatizebulia. upiratesad amzadebs warmoe

p. kapicas medali warweriT
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bis saSualebebs. metalurgiuli qarxana madnidan awarmoebs liTonebs da 
Senadnobebs, Semdgomi misi gadamuSavebiT mocemuli qimiuri Sedgenilo
bis, struqturis, Tvisebebis, formisa da zomis mixedviT nakeTobis miRe
bis mizniT. gamosaSvebi produqciis profilis mixedviT metalurgiuli q. 
aris: sruli da arasruli metalurgiuli ciklis. sruli metalurgiuli 
ciklis qarxana (kombinati) Sedgeba koqsqimiuri, aglosabrZmede, folad
sadnobi da saglinavi saamqroebisagan. arasruli metalurgiuli ciklis 
qarxnebi folads adnoben jarTiT, liTonuri gundebiT da 40 %mde myari 
TujiT. metalurgiul dargSi aseve Sedis: samTamadno, cecxlgamZle da 
liTonkostruqciebis, eleqtrodebis, feradi liTonebis gadamuSavebis sa
warmoebi.

qarxnis sasaTbure meurneoba 

metalurgiul qarxanaSi sasaTbure meurneobas safuZveli Cauyara 
qarxnis direqtorma oTar sulaZem. Tavidan mosavlianoba, bostneulis 
xarisxi dabal doneze iyo. Ddamoukidebeli saqarTvelos soflis meurneo
bis ministrad dainiSna akademikosi giorgi kvesitaZe. Tavisufali saqarT
velos pirveli premierministris Tengzis siguas TxovniTa da davalebiT, 
metalurgiuli qarxnis direqtorma guram qaSakaSvilma soliduri finans
uri daxmareba aRmouCina axaldaniSnul soflis meurneobis ministrs _ 
israelis teqnologiiT mefrinveleobis ganviTarebisaTvis. metalurgebma 
isargebles TelavivTan damyarebuli kavSirebiT, firmis prezidenti moi
wvies rusTavSi, gaaformes masTan xelSekruleba Tboeleqtrocentralis 
namuSevari orTqlis bazaze qarxnis saTburebis 2 heqtramde gazrdis Se
saxeb. israelis ultrasasaTbure teqnologiis danergviT saTburebSi hae
ris tenianobis, temperaturis, miwis analizis safuZvelze SemuSavebuli 
programiT, marTuli avtomaturi sistemiT israelis mineraluri sasuqebis 
xsnarebiT avtomaturad irwyveboda bostneulis – kitrisa da pomidvris 
nargavebi. aRniSnuli RonisZiebiT amaRlda bostneulis xarisxi, gaizarda 
warmoeba _ heqtarze 50 tonidan 180 tonamde weliwadSi, rac akmayofileb
da metalurgiuli qarxnis sasadiloebis moTxovnas da Warbi produqcia 
sakolmeurneo bazrebzec iyideboda.

qasteli 

koroziamedegi Senadnobi nikelis fuZeze, romelic Seicavs ≤30 % mo
libdens, 23 %mde qroms, 29 %mde rkinas, 15 % naxSirbads, amasTanave Sen
adnobi legirebulia volframiT, siliciumiT, kobaltiTa da sxva ele
mentebiT. q. gamoirCeva maRali koroziamedegobiTa da mxurvalsimtkiciT. 
mdgradia HCl da H2SO4Si, magram midrekilia kristalebSorisi koroziis
admi. Nb-iT da ViT legireba amcirebs am Tvisebas. Cr da W zrdis mis 
mxurvalmedegobas. q. ZiriTadi daniSnulebaa agresiul garemoSi momuSave 
detalebisa da aparaturis damzadeba.

qafbetoni 

ujredovani betoni, romelsac Caketili forebis (buStukebis) xar
jze, aqvs forovani struqtura, warmoiqmneba cementis, qviSis, wylisa da 
qafwarmomqmnis narevis gamagrebis Sedegad.
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qafi

ujredovani dispersiuli sistema, airuli fazis buStebis erToblio
ba, gamoyofilia siTxis Txeli feniT; miiReba meqanikuri dispergirebiT 
(xufxufiT, SenjRreviT, forian tixarebSi airis SeberviT), Txevadi fazi
dan airis gamoyofisas Zabvebis Semcirebis pirobebSi da qimiuri reqacie
bis Sedegad. metalurgiul foladsadnob teqnologiebSi, flotaciasa da 
cecxlgamZle masalebis (masebis) warmoebaSi mniSvnelovani adgili uWi
ravs qafwarmoqmnis procesebs.

zogierT SemTxvevaSi iyeneben qafwarmomqmnel zedapirulad aqtiur 
masalebs, romlebic flotaciuri gamdidrebis dros xels uwyobs qaf
warmoqmnis process. gamoiyeneba xmauris da siTbos saizolacio masalad, 
xanZris Camqrob da sarecx saSualebad.

qafmCate _ forovani cecxlgamZle aguri

cecxlgamZle masalebi _ msubuqi wonis forovani Tbosaizolacio 
masalebi mag., qafdinasi, qafSamoti, farTod gamoiyeneba warmoebaSi da ga
moirCeva minimaluri TbogamtarobiT. 

qaRaldi antikoroziuli

antikoroziuli nivTierebiT (zeTebiT da sxv.) gaJRenTili q., iyeneben 
liTonkonstruqciebis, liTonnakeTobaTa SesafuTad.

qaRaldi zumfarisa 

liTonnakeTobaTa zedapiris abraziuli saxexi qaRaldi, warmoadgens 
sxvadasxva granulaciis mqone abraziuli fxvniliT dafarul brtyel an 
rulonur furclebs, iyeneben rogorc meqanikuri, ise xeliT xexvis dros.

qertli naglinisa 

naglinis zedapiruli defeqti, warmoadgens mcire sisqis ganSrevebas. 
q. ZiriTadi gamomwvevi mizezebia: liTonis gadaxureba an gadawva, agreTve 
airebis maRali Semcveloba, liTonis forianoba.

qerqi zodisa

zodis Txeli gare _ ze da
piruli fena, romelic xasiaTdeba 
wvrilmarcvlovani araorientire
buli kristale bis struqturiT, 
qimiuri Sed genilobis erTgvaro
vnebiT da meqanikuri Tvisebebis 
Sedare biT maRali maCveneblebiT. 
ix. zodi.

wvrilmarcvlovani qer qis 
gar   da, zodSi yalibdeba svetiseb
ri da tolRerZa kris talebis zo
ne bi.
          foladis zodis
          agebulebis sqema

1. zodis wvrilmarcvlovani qerqi; 2. svetisebri krista lebi; 3. msxvili tol
RerZa kristalebi zodis gulSi; 4. Cajdomis niJara.
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qvabzedamxedveloba 
saxelmwifo struqtura maRali wnevis qveS myofi agregatebis, kompre

sorebis, qvabebis, air da siTxesacavebis, liftebis usafrTxo eqsploata
ciis wesebis dacvisa da kontrolis samsaxuri.

qvabiutilizatori 
orTqlis qvabi, romelic muSaobs metalurgiuli Rumlebidan gamava

li wvis produqtebis siTboTi.

qvabuli
raime danadgaris an Senobis saZirkvlis an qveda nawilis ganlage

bisTvis saWiro miwis qveda Rrmuli. 

qvanaxSir(eb)i
nivTiereba, romelic mineralogiaSi miRebuli klasifikaciis Tanax

mad, miekuTvneba e. w. kaustobiolitebs, e. i. organuli warmoSobis sawvav 
mineralebs. Tanamedrove Teoriis Tanaxmad q.is warmoqmna dakavSirebu
lia didi masis mqone mcenareuli narCenebis TandaTanobiT gardaqmnasTan 
haerisa da mikroorganizmebis moqmedebiT. am pirobebSi mcenareuli narCe
nebi ganicdida xrwnas – daSlas da TandaTanobiT iqceoda erTgvarovan 
masad. ase Ti gziT, torfi gardaiqmneba lignitad da rux naxSirad, rom
lebic Semdgomi gaunaxSirbadoebis Sedegad warmoqmnis qvanaxSirsa da an
Tracits. q. gamoiyeneba sxvadasxva qimiuri produqtis misaRebad. koqsvadi 
q.is gaxurebisas haeris ukmarisobis pirobebSi 9001000°С temperaturaze 
specialur kamerebSi warmoiqmneba koqsi _ myari saTbobi (ix. koqsi).

qvasamsxvrevi
meqanikuri manqanaagregati, romlis ZiriTadi 

da niS   nulebaa qvebis danawevrebadanaWrovneba samSe
neb  lo fxvni lebisa da xreSis miRebis mizniT. 

qvasamsxvrevi gamoi yeneba wiaRiseulis mosa
povebel sxvadasxva karierebSi _ kirqvis, dolomi
tis, kvarcitis mo po  vebisas, dasamsxv revad, fola
dis, Tujis da sxva Se nadne bis Semdgomi warmoebisas, 
safluse masalad gamosayeneblad.

qvasaWreli baruli manqana¬
baruli manqana Semsrulebeli organoTi masividan monoliTebisa da 

blokebis amosaWrelad.

qveda mdebareobis nakeri
SenaduRi nakeri, romelic Sesrulebulia navisebr qveda mdebareoba

Si, pirapira qveda mdgomareobaSi an kuTxur qveda mdebareobaSi.

qveda mongreva 
araerTgvarovan qanebSi gvirabebis gayvanis dros, fuWi qanis sangre

vis gavla fenis sageb gverdSi.

qveda navisebr mdgomareobaSi SeduReba
SeduRebis mdgomareoba, romelic xasiaTdeba nakeri kuTxuri daxriT 

da misi mobrunebiT aseve 0°iT.

ybiani qvasamsxvrevi
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qvedi
Rumlis konstruqciis samu Sao sivr

cis erTerTi ZiriTadi elementi, romelic 
amogebulia cecxlgamZle masalebiT, q.ze 
Cai tvirTeba kazmi: liTonis gadasad nobi 
jarTi, fxvieri madnuri da aramadnuri ma
salebi da sxv.

konstruqciis, masalis gva robisa da 
formis mixedviT q. Se iZleba iyos stacio
naruli, moZ ravi, mabiji, mbrunavi, fuZe, 
mJava, datkepnili, daduRebuli da sxv.

qveJangi 
raime elementis arasruli daJangvis produqti, mag., rkinis q. (FeO), 

manganumis q. (MnO) da sxva.

qvesabjeni
raime danadgaris an Rumlis konstruqciuli elementi, romelic as

rulebs sabjenis rols da, rogorc wesi, eyrdnoba betonis saZirkvels.

qvesadguri
saamqros an sawarmos eleqtroenergiiT momaragebis uzrunvelyofis 

sadguri, romelSic moTavsebulia Zabvis gardamqmneli transformatori, 
eleqtrodenis gamanawilebeli mowyobiloba da sxva damxmare da gamzomi 
aparatura.

qvesadebi 
raime danadgaris an Rumlis, dganis, dazgisa da sxva brtyeli formis 

sayrdeni, safeni.

qveynis resursebis ekonomikis usafrTxoebis kriteriumebi
(economic security criteria) _ ekonomikuri safrTxis ardaSveba zRvruli 

sidideebis qvemoT; qveynis uzrunvelyofa resursebiT; ekonomikis daman
greveli procesebis Tavidan acileba, danakargebisa da riskisminimizacia; 
ekonomikuri da socialuri efeqtianobis amaRleba; cxovrebis donisa da 
xarisxis mkveTri gaumjobeseba; konkurentunariani saqonlisa da momsaxu
rebis warmoeba da a. S.

qveSi 
liTonis (ZiriTadad Tujis) fila, romelzec aTavseben saCamosxmo mowy

obilobis centralur samsxmelo Rarebs, boyvebs, saCamosxmo Rarebsa da sxv.

qviscarca 
igivea, rac kizelguri.

qviSa
SedarebiT msxvili fraqciis sila. metalurgiul warmoebaSi gamoiye

neba kvarcis, mdinaris, sayalibe, cecxlgamZle da sxva saxis q.

qviSasatyorcni manqana 
meqanikuri manqana, romelic gamoiyeneba fxvnilovani masalebis: qvi

Sis, liTonis, cecxlgamZle masalisa da abraziuli fxvnilebis didi siC

martenis
Rumlis qvedi (1)
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qariT gadasaadgileblad, raime zedapirze gadasatanad sxvadasxva mizniT. 
q. m. farTod gamoiyeneba samSeneblo da metalurgiul teqnologiebSi.

qviSacementis duRabi 
saSeni masala, romlis SemadgenlobaSi Sedis cementi da qviSa. sam

Seneblo samuSaoebis ZiriTadi komponenti, rogorc saZirkvlis amoyvanisas, 
aseve wyobiT amosayvani samagris (aguri, betoni) SeduRabebisaTvis, gamoiye
neba aseve, sabaTqaSe masalad. 

qimi 
igivea, rac borti, Txemi (ix. borti).

qimia 
martenis, brZmedis, besemeris, Tomasis, konvertoruli sxva sadnobi 

metalurgiuli procesebis qimiuri reaqciebis, agreTve qimiurTermuli da
muSavebis qimiuri procesebis erToblioba.

qimiurTermuli damuSaveba
qimiurad aqtiur garemoSi liTonebis Termuli damuSaveba liTon

uri nakeTobis zedapiruli fenis qimiuri Sedgenilobis, struqturisa da 
Tvisebebis Sesacvlelad. magaliTad, cementacia, daazoteba, moqromva, si
licireba da a. S.

qimiuri Termodinamika
fizikuri qimiis mTavari nawili. masSi Termodinamikis kanonebis 

safuZvelze Seiswavleba sistemisa da nivTierebis Termodinamikur Tvise
baTa damokidebuleba maT Sedgenilobaze, agebulebasa da arsebobis piro
bebze. ganixilavs agreTve qimiur movlenebs Termodinamikis poziciebidan.

qimiuri indikatori 
nivTierebani (reaqtivebi), romlebic ama Tu im qimiuri SenaerTis, 

mJavebis an tuteebis moqmedebis Sedegad icvlis fers (mag., lakmusi, 
fenolftaleini da sxv.) an nivTiereba, romelic Tavisi feris SecvliT 
miuTiTebs reaqciis damTavrebas (an naleqis warmoqmnas). Qq. i.s iyeneben 
titrimetriuli analizis dros ekvivalenturi wertilis dasadgenad, rom
lis miRwevisas an mis axlos xdeba xsnaris feris Secvla, simRvrivis 
gaCena an gaqroba, rac gamosakvlevi xsnaris raime Tvisebis SecvliTaa 
ganpirobebuli.

qimiuri SeduReba
dnobiT SeduRebis procesebis moZvelebuli dasaxeleba, romlis dro

sac liTonis gasaxureblad gamoiyeneboda qimiuri reaqciebis siTbo. qi
miur SeduRebas miakuTvnebdnen airad SeduRebas da dnobiT Termitul 
SeduRebas.

qimiuri wonasworoba
sistemis Termodinamikuri wonasworoba, romelic mudmiv temper

aturaze qimiuri reaqciebis pirdapiri da sawinaaRmdego siCqareebis tolo
biT xasiaTdeba.

Termodinamikuri wonasworobis dros, sistemaSi SesaZlebelia ro
gorc pirdapiri, ise ukuqimiuri reaqciebi. qimiuri wonasworobisas ori 
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sapirispirod mimarTuli reaqciis siCqare tolia, amitom sistemaSi ar 
SeimCneva misi makroskopiuli Tvisebebis cvlileba, maT Soris, nivTierebis 
koncentraciebisac. T=const, P=constsas wonasworoba gamoisaxeba Semdegi pi
robebiT: ∂G=0 da Σµιdni=0. aqedan gamomdinare, arsebobs kidev erTi gansx
vaveba: qimiuri wonasworoba qimiuri reaqciis iseTi mdgomareobaa, rodesac 
T=const da P=constsas moreagire nivTierebebis jamis energia minimaluria.

qimura
igivea, rac miltuCi.

qlibva 
liTonnakeTobaTa WriT damuSavebis erTerTi saxe _ liTonis zeda

piridan misi nawilis moxsnis procesi, keWniT miRebuli mWreli mravalk
bila iaraRis _ qlibis saSualebiT.

qlibi 
liTonnakeTobaTa damuSavebis sxvadasxva formis erTerTi iaraRi, 

romlis zedapiri keWniT miRebuli wvrili mWreli kbilebis erTobliobaa. 
wminda q. _ snadfils uwodeben. n. germanuli sityvaa da niSnavs nemsisebr 
qlibs.

qloantiti NiAs 2-3
(Ni,Co,Fe)As2 NiAs 2-3 Sedgenilobis minerali, nikelis madani.
moyviTalomomwvano feris airi, mZafri usiamovno suniT, 1m3 wona 

Seadgens 3,22kgs, duRilis temperaturaa _ 33,6°С, xolo kritikuli tempera
tura _ 146°С. q. aqtiuri elementia, wyalbadTan SeerTebisas mzis sinaTleze 
viTardeba feTqebadi reaqcia HClis warmoqmniT. q. miiReba sufris marilis 
eleqtrolizis gziT (NaCl). iyeneben qlorovani organuli SenaerTebis mis
aRebad, romlebsac, Tavis mxriv, iyeneben momwamlavi nivTierebebis, deto
naciuri saSualebebis, farmacevtuli preparatebis damzadebisa da sasmeli 
wylis dezinfeqciisaTvis. 

qlorargiriti 
igivea, rac kerargiriti.

qloratebi 
qlorovan mJavas (HClO3) marilebi, romelTagan didi mniSvneloba aqvs 

kaliumis qlorats (KCO3) _ berToles marils. natriumis q. (NaClO3) _ kar
gad ixsneba wyalSi. q. iyeneben asanTis warmoebaSi, rogorc damJangavebs 
da perqloratebis warmoebaSi, romlebic qlormJavas _ HClO4is marilebia. 
perqloratebs iReben eleqtrolizuri gziT, mag., natrumis q.is (NaCO3) 
eleqtroliziT miiReba.

qloratori 
samadne koncentratebis daqlorebis danadgari. daqlorvas axdenen 

koncentratebSi arsebuli Zvirfasi komponentebis qloridebSi gadasayva
nad. am mizniT xorcieldeba Txevadi liTonebis qloriT gaqreva.

qlorid(eb)i
naklebad eleqtrouaryofiT yvela elementTan qloris naerTi, e. i. 

yvela liTonTan da araliTonTan, garda Jangbadisa da fTorisa. arali
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Tonebis q. SeiZleba iyos airis (HCl), siTxisa (PCl3) an myari (PCl5) saxiT. 
bunebrivi q. marilmJavas marilebis mineralebis klasia. Sedgenilobis, 
Tvisebebisa da warmoqmnis pirobebis mixedviT gamoyofen bunebrivi q.is or 
jgufs: pirvelSi 28 mineralia – wyalSi xsnadi da uwylo Na, K, Mg, Ca, Al, 
Mn da Fe-is qloridebi; mTavari mineralebia: galiti – NaCl, silvini – KCl, 
niSaduri – NH4Cl, biSofi – MgCl2 ˑ 6 H2O, karnaliti – K MgCl3 ˑ 6H2O da sxv. 
Mme-2-Si 49 mineralia – xsnari q. Cu, Pb, Ag, Hg, Sb da Bi; mTavari mineralebia 
nantokiti – CuCl, atakamiti – Cu2Cl(OH)3, mendiniti – Pb3Cl2O2, kalomeli 
Hg2Cl2 da sxv.

qolga 
1. raime nagebobis saxuravi;
2. raime agregatis Tavze mowyobili gamwovi saxuravi.

qromali 
cecxlmedegi Senadnobi rkinis fuZeze, romelic Seicavs 2228 % qrom

sa da 46 % alumins. gamoiyeneba gamaxurebel elementebSi, xelsawyoebsa 
da eleqtroRumlebSi. umTavresad awarmoeben Camosxmis meTodiT dabali 
plastikurobis gamo, muSaoben 12001250 °C-is pirobebSi – haerze, gogird-
wyalbadSi, azotSi da sxv. 

qromalitireba 
liTonnakeTobaTa zedapiris difuziuri dafarva qromisa da aluminis 

nareviT.

qromansili 
qromsiliciummanganumiani sakonstruqcio foladi, gamoirCeva maRali 

simtkiciTa da drekadobiT. Seicavs qromis, siliciumisa da manganumis TiTo 
procents 0,3 % naxSirbadiT. gamoiyeneba gemTmSeneblobaSi, saaviacio da sam
Seneblo saqmeSi. aqvs kargi SeduRebadoba da meqanikuri Tvisebebi wrTo
bisa da dabali moSvebis an gaumjobesebis da 520540 °C-ze moSvebis Semdeg. 
midrekilia gaunaxSirbadoebisaken da 1 da 2 gvaris moSvebis sim yifis mimarT. 

qromatebi 
wyalSi uxsnadi qrommJavas marilebia, Tumca tute liTonebisa da Ca, 

Sz, Mg qromatebi kargad ixsneba rogorc wyalSi, ise azotmJavaSi, gamoirCe
va Zlieri JangviTi moqmedebiT. minerali krokoiti (PbCrO4) _ bunebaSi 
gavrcelebuli erTaderTi qromatia tyviisa da TuTiis q. yviTeli miner
aluri saRebavia.

qromatireba 
liTonnakeTobaTa zedapiris pasivireba misi qromatis afskiT dafar

vis gziT.

qromelalumeli 
qromelisa da alumelis Termowyvili (ix. qromeli da alumeli). q. _ 

dadebiTi eleqtrodia, a. _ uaryofiTi.

qromeli 
preciziuli Senadnobi nikelis fuZeze 8,510 % qromisa da 0,401,20 % 

Co-is SemcvelobiT, gamoiyeneba Termowyvilebis dasamzadeblad. xasiaT
deba Termoeleqtruli Tvisebebisa da mxurvalmedegobis kargi SeTavsebiT. 
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qromvanadiumiani foladi
qromiTa da vanadiumiT legirebuli f., gamoirCeva maRali simtki

ciT, sisaliTa da siblantiT. am foladiT cvlian ufro ZviradRirebul 
qromnikelian f. qromvanadiumiani f.is uaryofiTi Tvisebaa arasakmarisi 
SewrTobadoba. q. f. farTod gamoiyeneba avtosatraqtoro manqanaTmSene
blobaSi sapasuxismgeblo detalebis dasamzadeblad (zambarebi, sarqvlebi 
da sxv.).

qromi (Cr)
q. sali molurjomofoladisfro liToni, xsnadia HCl da H2SO4Si, 

magram  Cveulebriv pirobebSi mdgradia Jangbadis da tenis mimarT. 
q. aRmoCenil iqna 1797 wels parizSi n. voklanis mier cimbirul madan

Si, xolo elementis saxiT 1854 wels gamoyo germanelma mecnierma robert 
bunzenma. q. rigiTi nomeria 24, fardobiTi atomuri masa _ 51,9961. saxelwo
deba modis berZnuli sityvidan chroma, rac qarTulad fers niSnavs da misi 
marilebisa da madnebis cvalebad ferebTanaa dakavSirebuli.

qromis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevardaSlis 
periodi

gamoyeneba

50Cr      49,946046 4,35 stabiluria

51Cr      50,019733 0 27,7 dRe
niSnuli 
medi cinaSi

52Cr      51,944768 83,79 stabiluria

53Cr      52,940509 9,50 stabiluria bmr

54Cr      53,938882 2,36 stabiluria

q. oTxi _ 50,52, 53, 54 izotopis narevia. cnobilia agreTve q.is eqvsi 
radioaqtiuri izotopi 46, 48, 49, 51, 55, da 56is toli Ar-iT, mokle naxevrad 
daSlis periodebiT, garda 51Crisa (27,8 dRe), romelic (n, γ) reaqciis mixed
viT miiReba.

51Cr izotops iyeneben koroziis kvlevis procesSi, TviTdifuziaSi, 
agreTve cxeli atomebis qimiis eqsperimentebSi.

q. qloridsa da natriumis qromats medicinaSi (51Cr) sisxlis moculo
bisa da sxvadasxva daavadebebisadmi wiTeli burTulakebis winaaRmdegobis 
unaris gansazRvrisaTvis iyeneben.

q. dasaSvebi zRvruli dozaa wyalSi 0,5 mkkiuri/ml, haerSi 2∙10-6 mkki
uri/sm3 da 420 mkkiuri adamianisaTvis.

q. elementTa sistemis VI jgufis Tanauri qvejgufis liTonia Semdegi 
eleqtronuli struqturiT:  1s2 2s2 2p6 3s2 3p6 3d5  4s1.

qromis oqsidebi
q. naerTebSi  amJRavnebs I, II, III, IV, V და  VIis tol valentobas, agreTve 

cnobilia mxolod erTi organuli kompleqsi Cr(I) (q. heqsakarbonili). q. 
ZiriTadi oqsidebi CrOO _ q. monooqsidi/qromis (II) oqsidi (aqvs Zlier 
fuZe Tvisebebi), amfoteruli diqromis trioqsidi/qromis (III) oqsidi Cr2O3 
da trioqsidi/qromis (VI) oqsidi CrO3. ukanaskneli zeJangi qlormJavas 
anhidridia, romelic Tavisufali saxiT gamoyofili ar aris, Tumca misi 
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marilebi (qromatebi) da qromilis qloridia CrO2Cl2 miRebuli. qromatebi
sadmi CrO3is damateba (mierTeba) poliqromatebis warmoqmnas iwvevs. maTgan 
yvelaze cnobili biqromatebia. mZime da tute liTonebis qromatebi uxs
nadia, iseve, rogorc Pb, Ba da Ag-is biqromatebi. oTx da xuTvalentiani 
qromis naerTebi aramdgradia. CrO2is Sualeduri produqtebi, CrF4, CrCl4, 
Me3CrO4, Me3CrO8 da Cr(VI)-is radiolizuri naerTebi, aseve aramdgradia. 

qromis marilebi
IIvalentiani qromis marilebis cisferi xsnari Zlieri aRmdgenia. 

Cr(III) SeiZleba arsebobdes Cr3+ kationis formiT (0,64Å radiusi). iisfer an 
mwvane marilebs warmoqmnis; anionuri forma _ Cr2O4

2-
 Seesabameba qromatebs, 

romlebic Zlier hidrolizdebian. 
Cr2+/Cr3+, Cr/Cr3+ da Cr3+/Cr(VI) eleqtrodebis standartuli potenciali 

Sesabamisad 0,4; 0,74 da 1,33 v.ia.
q. sxvadasxva valentur mdgomareobaSi warmoqmnis mraval kompleqsur 

naerTs H2O, NH3, anionebTan, aminebTan da a. S. aRwerilia 2000ze meti komp
leqsuri  naerTi, romelTac praqtikuli gamoyeneba aqvs analizur qimiasa 
da mrewvelobaSi. Cr(VI) naerTebi momwamvlelia.

liTonuri qromis miReba da Tvisebebi
q. Zlier sali liTonia. misi dnobis temperaturaa 2163 K (1890 °C), xolo 

duRilisa _ 2753 K (2480 °C), simkvrive _ 7190 kg/m3, Tbogamtarobaa 93,7 vt/m.K, 
wrfivi gafarToebis temperaturuli koeficienti _ 6,2·10-6 K-1. q. kubur
waxnagdacentrebuli kristalebs warmoqmnis. liTonis atomebis radiusia 
1,276Å. q. paramagnituria, Tavisi pasiurobis gamo bevri nivTiereba masze ar 
moqmedebs.

q.s rogorc liTons, Spinelebidan qromatebis saxiT da erTnaxevri
ani oqsidebisgan iReben, romlebsac Semdeg aluminiT an siliciumiT aRad
genen. q. agreTve miiReba eleqtroqimiuri meTodiT. q. Cveulebriv, sxvadasx
va korozirebadi liTonis zedapiris dacvis mizniT dasafaravad iyeneben. 
gavrcelebulia eleqtroqimiuri qromiT da difuziuri gziT dafarva. q. 
Sedis uJangavi Senadnobebis, eleqtrodebisa da Termowyvilebis Sedgeni
lobaSi (qromiani Senadnobebi). q.is marilebs iyeneben qimiur analizSi, 
saRebavebis, keramikul warmoebaSi da sxv.

q. dabali temperaturis pirobebSi Sabebisa da meTilamoniumebis izo
Termuli damagnitebiT da Semdgomi adiabaturi ganmagnitebis gziT SeiZle
ba 0,02°С temperatura iqnes miRebuli, xolo kaliumis Sabebis gamoyenebiT 
_ 0,012°С. 

qromi cocxal organizmebsa da bunebaSi
q. mniSvnelovania sicocxlis zogierTi formisaTvis, maT Soris ada

mianisTvisac. gamoiyeneba, rogorc stimulatori, aqvs kancerogenuri Tvise
ba. adamianis organizmi Seicavs: kunTovan qsovilSi: 2,4-8,4 · 10-2; Zvlovan 
qsovilSi: 0,1-33 · 10-4 %; sisxlSi _ 0,0060,11 mg/ls.

yoveldRiurad sakvebTan erTad adamiani iRebs 0,011,2 mgs, toqsikuri 
dozaa 200 mg, letaluri _ >3 g.

q. bunebaSi gavrcelebulia: dedamiwis qerqSi _ 0,01 %; atlantis 
okeanis zedapirul fenebSi _ 1,8 · 10-8  %; siRrmul fenebSi _ 2,3 · 10-8  %; wyn
ari okeanis zedapirul fenebSi _ 1,5 · 10-8  %, siRrmul fenebSi _ 2,5 · 10-8  %.

q. ZiriTadi madnebia minerali qromiti [FeCr2O4] anu FeO·Cr2O3 _ (Spine
li) q. Semcveloba rkinis meteoritebSi 0,24 %ia.
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qromis gamoyeneba metalurgiaSi
q. gamoyeneba mravalferovania. metalurgiuli cnobarebaSi fola

dis markirebasa da dasaxelebaSi xSirad gvxvdeba rusuli aso X, rac 
miuTiTebs mocemul SenadnobSi q.is Semcvelobaze.

X18H10Т, 3Х13Н7С2, Х14Г14Н3Т, Х17Г9АН4 da mravali sxva markis fo
ladebSi qis Semcvelobas uCvenebs X _ asos Semdgomi ricxvi. q. uzrunve
lyofs koroziamedegobas, cveTamedegobas da maRal meqanikur Tvisebebs. q.
is karbidebis moqmedebas ganapirobebs uJangi foladebis ZiriTadi Tvisebis 
_  Jangbadis zemoqmedebisagan dacvasTan erTad, maRali temperaturis, 
simtkicisa da  cveTamedegobis pirobebSi SenarCunebas. 

q. nikelTan, volframTan, molibdenTan, vanadiumTan, titanTan, 
cirkoniumTan, niobiumTan da aluminTan erTad uzrunvelyofs foladebis 
Tvisebebs _ winaaRmdegoba gauwios Zalze maRal wnevas, cveTas, temper
aturis mkveTr cvalebadobas _ maRal temperaturas, yinvas da sxva saxis 
zemoqmedebas. 

muSaobisas zogierT manqanaSi, xelsawyosa da mowyobilobaSi detale
bi aseulobiT gradusamde xurdeba. aseT detalebSi qromis Semcveloba 
unda iyos 2530 %, raTa maT zedapirze xenji ar warmoiqmnas. q.is Semcvel 
aseT foladebs 1000 °C-ze SeuZliaT Tvisebebis SenarCuneba. 

qromis gamoyeneba feroSenadnobis warmoebaSi
amJamad msoflioSi mopovebuli qromis madnis 80 %ze meti miewodeba 

feroSenadnobTa qarxnebs liTonuri qromisa da feroqromis aTeulobiT 
markis warmoebisTvis.

q.is didi raodenoba ixarjeba sxva liTonebis zedapiris dafarvaze 
_ moqromvaze, riTac sagrZnoblad izrdeba detalebis cveTamedegoba, ko
roziamedegoba, gare zedapiris mxatvruli saxe da bzinva. moqromvas ver 
ascda TviT almasi, romlis cveTamedegobas zrdian 1 mmmde sisqis qro
movani safariT.

q. karbidebisgan Semdgari ionebis tyviis samiznis dabombviT miRebul 
iqna transuranuli elementis izotopi 106 rigiTi atomuri nomriT. tyvia 
xSirad aseT eqsperimentebSi gamoiyeneboda, magram q. SerCeuli iqna ariT
metikuli gamoTvlebiT: tyviis birTvis 82 protonTan erTad q.is birTvis 
24 protoni Seadgenda 106s da vinaidan am elementis izotopi miliwamebis 
xangrZlivobiT cocxlobs, mgZnobiare xelsawyoebma axali transuranuli 
elementi _ siborgiumi  mainc daafiqsira. 

q.is gamoyenebis areali usazRvroa. am erTerT maRali sisalis male
girebel elements liTonmuSakis saxelis mopovebaSi mxolod niqromebis 
SedgenilobaSi muSaoba eyofoda. ZiriTadi madnebia: qromiti [FeCr2O4]. 
msoflio warmoebaa: qromisa _ 20000 t/w, qromitisa _ 9,6·106 t/w; maragia _ 
1·109 t. 

qromireba _ ixileT Termoqromva.

qromitebi 

qromovanmJavas (HCrO2) marilebi. rkinis q. Fe(CrO2)2 _ bunebrivi qro
movani rkinaqva, qromis madania, romlis simkvrivea 40004800 kg/m3, xolo 
sisale, mineralogiuri skalis mixedviT _ 5,57,5. gamoiyeneba qimiur war
moebaSi saRebavebis dasamzadeblad.
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qrommanganumiani foladebi borisa da vanadiumis mikrodanamatebiT 
saqarTvelos mecnierebaTa akademiis metalurgiisa da liTonmcod

neobis institutis TanamSromlebis nugzar zoiZisa da nodar luarsa
biSvilis iniciativiT SemuSavda teqnologia `qrommanganumiani foladebi 
borisa da vanadiumis mikrodanamatebiT~.

sxvadasxva daniSnulebis daballegirebuli foladebis axali qimi
uri Sedgenilobebis dadgenas da optimaluri Tvisebebis miRebas aqvs didi 
praqtikuli da samecniero mniSvneloba aqvs. am urTulesi problemis ga
daWris algoriTmi Sedgeboda legirebis tipis, Termuli da Termomeqani
kuri damuSavebis jamuri efeqtis gavlenis dadgenaSi kristaluri gisosis 
defeqtebis genezisze, mikro da makro struqturis Camoyalibebaze da, 
aqedan gamomdinare, foladis meqanikur da koroziul maxasiaTeblebze. 
Teoriuli modelis safuZvelze, romelic liTonSi marcvalTa da fazaTa 
Soris sazRvars ganixilavda potencialur ormod, damuSavda sazRvris 
gadaadgilebaze minarev atomTa segregaciiT gamowveuli mamuxruWebeli 
Zalis sididis saangariSo kompiuteruli programa. gaTvlebma daadastura, 
rom minarevi atomebi, rogorc Canergvis, ise Canacvlebis myari xsnarebis 
SemTxvevaSi, amuxruWeben sazRvris gadaadgilebas, rac Tavis mxriv, Zlier 
gavlenas axdens dislokaciebis simkvrivis cvlilebaze, dinamikuri da sta
tikuri rekristalizaciis procesebze. am modelis gamoyenebiT, legirebiT 
axsnil iqna is Zlieri efeqtebi, rasac maRaltemperaturuli plastikuri 
deformacia iwvevs austenitis daSlis kinetikaze legirebul foladebSi.

Teoriuli kvlevis, laboratoriuli da sawarmoo eqperimentuli 
gamocdebis Sedegebze dayrdnobiT Seiqmna daballegirebuli qrommanga
numiani foladebi, borisa da vanadiumis mikrodanamatebiT. rusTavis me
talurgiul qarxanaSi am foladebisagan miRebul iqna “E, L da M” simtki
cis jgufis satumbosaWirxni xarisxiani milebi, romelTa eqsploatacia 
da Canergva warmatebiT Catarda saqarTvelos, azerbaijanisa da ruseTis 
navTobmompovebel WaburRilebze.

qrommanganumiani foladi 
qromiTa da manganumiT legirebuli f., gamoirCeva gazrdili SewrTo

badobiT, warmatebiT cvlis qromnikelian f.s zambarebis, resorebisa da 
sxva sapasuxismgeblo detalebis dasamzadeblad.

qromnikeliani foladi 
qromiTa da nikeliT legirebuli f., gamoirCeva maRali siblantiT, 

mxurvalmedegobiT, antikoroziulobiT. uJangavi austenituri f. 18 % Cr da 
8 % Ni Seicavs. 1150°Сdan gacivebisas iZens maRal plastikurobasa da sir
biles, farTod gamoiyeneba rogorc samanqano, satvifri f.

qronometraJi
warmoebaSi samuSao drois xarjvis Seswavlis meTodi, ciklurad ga

meorebuli operaciebiT manqaniTa da xeliT Sesrulebis pirobebSi. q.is mi
zania, operaciebis normaluri xangrZlivobis dadgena da am drois norme
bis SemuSaveba.

qsantogenatebi 
qsantogenuri mJavaTa marilebi, mag., C2H50CSSh. miiReba alkoho

latebze gogirdnaxSiris urTierTqmedebiT mwvave kaliumisa da natriumis 
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xsna rebTan spirtebSi. q. gamoiyeneba spilenZis, tyviis, TuTiis, vercxlis
wylisa da sxva madnebis flotaciis dros, rogorc Semkrebi reagentebi _ 
koleqtorebi (ix. Semkrebi).

qsel(eb)i eleqtruli 
eleqtrogayvanilobis da sxva mowyobilobebis erToblioba, romelTa 

daniSnulebaa eleqtroenergiis gadacema misi warmoebis adgilidan ele
qtrosadguridan, transformatoris meSveobiT, momxmareblebamde _ qvesad
gurebsa da individualur momxmareblebs Soris ganawilebisaTvis. ganar
Ceven mudmivi denis, erTfaziani da samfaziani cvladi denis q. e.s. kon
struqciulad q. SeiZleba iyos rogorc Siga, ise gare gayvanilobisTvis. 
Siga gayvanilobis q. gahyavT gorgolaWebze, milakebSi, rezinis, liTonis 
da sxva garsacmSi Casmuli an kabeliT, romelic moTavsebulia specialur 
arxSi an kedelze. gare q. sruldeba kabeluri an sahaero gayvanilobiT. 
ukanasknels akeTeben SiSveli gayvanebis saxiT, sadens kideben sayrdenebze 
izolatorebis gamoyenebiT. q. berZnuli sityvaa da niSnavs ucxos. 

qsenoni (Xe)
perioduli sistemis VIII jgufis qimiuri elementi, romlis atomuri 

nomeria 54, atomuri masa _ 131,3. 1atomiani ufero da usuno inertuli airi. 
aRmoCenilia 1898 wels ingliseli mkvlevrebis u. ramzaisa da m. traversis 
mier kriptonTan minarevis saxiT. dnobis temperaturaa 111,8°С, xolo du
Rilisa _ 108,1°С. q. atmosferuli haeris erTerTi minarevia umniSvnelo 
koncentraciiT. Ggamoiyeneba mZlavri airganmuxtvis naTurebSi, kvleviTi 
da samedicino miznebisaTvis.

qsiloli C6H4(CH3)2 
aromatuli naxSirwyalbadi, gvxvdeba sami izomeris orTo, meTa da 

paraqsilolis saxiT, gamoiyofa koqsvis produqtebisagan. 

qsiloliti 
kaustikuri magnitis an dolomitis narevi xis naxerxTan, cementuri 

cecxlgamZle masa, romelic gamoiyeneba iatakis, kedlebis tixrebis da sxv. 
dasagebad da amosagebad.

qubopprocesi
foladis miRebis xerxi, JangbadkonverterSi damcavi atmosferos na

kadSi JangbadiT Txevadi Tujis qvemodan gaqrevis gziT.
q.b.p.ma didi gavrce leba pova 

bevr qveyanaSi, radgan foladis war
moebis zrdasTan erTad izrdeboda 
liTonis gamosavlianoba. bunebri
vi airi icavs rkinas daJangvisagan, 
aseve bunebrivi airi saSualebas 
iZleva sagrZnoblad Semcirdes ka
zmSi Zvirfasi Txevadi Tujis xarji 
da gaizardos iafi liTonis jarTis 
wvlili, riTac umjobesdeba sawar
mos xarisxobrivi, ekonomikuri da 
ekologiuri maCveneblebi.

qvemodan SeberviT momuSave

250to niani konverteris konstruqcia



358

quTaisis eleqtromeqanikuri qarxnisa da rusTavis metalurgiuli 
kombinatis kooperaciuli TanamSromloba 

 wina saukunis 1980ian wlebSi aSSm sabWoTa kavSirs Seuwyvita nav
Tobis mosapovebeli tumboebis miwodeba. quTaisis eleqtromeqanikuri qa
rxnis direqtoris sergo murRulias iniciativiTa da metalurgiuli qa
rxnis direqtoris teqnikis mecnierebaTa doqtoris guram qaSakaSvilis 
mxardaWeriT quTaisSi aTvisebul iqna navTobmosapovebeli samagri mile
bidan nedli navTobis amosaqaCi eleqtrotumboebis warmoeba. tumboebis 
garsacmad gamoiye neboda rusTavSi gaglinuli milebi. aRniSnuli koop
eraciiT quTaisis eleqtromeqanikuri qarxana navTobis mosapovebel tum
boebs awvdida dasavleT cimbiris, Aazerbaijanis, TurqmeneTis, uzbekeTis, 
yazaxeTis navTobmompovebel sawarmoebs. Ddaizoga qveynis didi raodenobis 
savaluto Tanxebi.

quTaisis politeqnikuri instituti
1974 wels sabWoTa kavSiris ministrTa sabWos dadgenilebis sa fuZvelze 

samTosamSeneblo teqni kumis Senobis bazaze politeqniku ri institutis 
filialis nacvlad funcionireba daiwyo quTaisis po liteqnikurma insti
tutma. reqtorad dainiSna profesori nodar valiS vili, romelic unari
anad uZRvebo da instituts, sadac warmatebiT funcionirebda 5 fakulteti 
da 17 ka Tedra. 

1989 wels quTaisis politeqnikuri institutis reqtorad airCies pro
fesori arCil kostava, xolo 2002 wels _ profesori amiran xvada giani. po
liteqnikur instituti gadakeTda saxelmwifo universitetad da 1992 wels 
mieniWa akademikos n. musxeliSvilis saxeli.

quTaisis saavtomobilo qarxana
saavtomobilo qarxnis mSeneb

loba daigegma rusTavSi gaglinu
li sakonstruqcio milebis, sor
tuli naglinis, brZmedis saamqros 
Tujis bazaze avtonawilebis Camos
xmisaTvis. saavtomobilo qarxne bi
saTvis momzadda ramdenime aTasi 
specialisti inJinerteqnikuri per    
sonali, quTaisSi warmoebuli TviT 
mcleli `kaz~iT, saqarTve los gar
da, maragdeboda sabWoTa qveynis yve la respublika. quTaisis saav tomobilo 
qarxnis pirveli direqtori iyo boris bukia, Semdeg vaxtang xarebava. iq 
aRizarda warmoebis bevri organizatori da saxelmwifo moRvawe, maT Soris 
Salva kiknaZe, dimit ri qarTveliSvili, Tengiz genZexaZe da sxvebi.

quTaisis samTosamSeneblo teqnikumi
ioseb stalinis strategiuli davaleba amierkavkasiis milsagli navi 

metalurgiuli qarxnis mSeneb lobis Sesaxeb qarxnis direqtoris movaleobis 
Semsrulebelma da mTa varma inJinerma nikoloz qaSakaS vilma tyibultyvar
Celis naxSire bisa da daSqesanis rkinis madnebis nedleulis gamosaye neblad 
gaafar Tova koqsqimiuri da brZmedis warmoebis damatebiT. sruli metalurgi
uli ciklisaTvis koqsvadi naxSirebiT koqsqimiuri sawarmos uzrunvel yofis 
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mizniT 1945 wels daarsda kombi
nati `saq  nax Siri~. axaldaarsebu
li kom binat `saqnaxSiris~ gen
eralurma di reqtorma boris 
guje jianma sam To kadrebis 
momzadebis mizniT aaSena quTai
sis samTosamSeneblo teq nikumis 
mra valsarTuliani Senoba qalaq
is gareubanSi. teqnikumi wlebis 
ganmavlobaSi amzadebda kadrebs, 
tyibultyvarCelis mSenebare Saxtebi saTvis. am SenobaSi mogvianebiT gan
Tavsda quTaisis politeqnikuri instituti, romelmac SemdgomSi gaiara 
akredicia da SeiZina quTaisis teqnikuri universitetis saxeli.

quTaisis teqnikuri universiteti
qveynisaTvis metad mZime pe riodis miuxedavad reqtorebma arCil 

kostavam da amiran xvada gianma SeZles universitetis war matebuli fun
qcionirebisaTvis samecniero pedagogiuri saqmiano bis xelsayreli piro
bebisa da atmosferos Seqmna.

universitetis struqturuli reorganizaciis Se degad sagZnoblad 
gaumjobesda infrastruqtura, materialurteqniku ri baza, ramac ganapi
roba universitetis warmatebuli akreditacia. 2004 wels profesori ami
ran xvadagiani arCeul iqna quTaisis sakrebu los wevrad da Tamjdomared. 
amJamad universitetis profesoria.

2006 wels saqarTvelos ganaTlebisa da mecnierebis ministris dad
genilebiT teqnikuri universiteti SeuerTda pedagogiur universitets da 
reorganizaciis Semdeg funqcionirebs akaki wereTlis saxelmwifo univer
sitetis (awsu) statusiT.

qura bovis, brZmedisa da sxv.
1. WaSvuri Rumlebis qveda cilindruli nawili, 

romelSic grovdeba Txevadi Tuji da wida (ix. brZmedi). misi 
moculobis sididis damokidebulebiT dadgenil yovel 24 
saaTSi ixsneba Tujisa da widis xvrelebi da xorcieldeba 
maTi dadgenili grafikiT gamoSveba;

2. bovis q. brZmedis q.sTan SedarebiT mcire zomisaa, 
Tujis da sxva masalis dnobisaTvis airisa da haeris miwo
debisas gamoiyeneba. gaciveba xorcieldeba teqnikuri wylis 
meSveobiT;

3. qurasamWedlo _ liTonnakeTobaTa gasaxurebeli 
mowyo biloba WedviT damuSavebis win. q.Si saTbobad gamoiye
neba koqsi, xis naxSiri da sxva, aRWurvilia haersaberi mowyo
bilobiT.

quro
1. saglini dganis mTavari amZravis q. _ mowyobiloba, romlis daniS

nulebaa Zravadan glinebisaTvis moZraobis gadacema; sxvadasxva kveTis 
cilindruli sxeuli xraxniT;

2. satumbesakompresoro da samagri milebis SemaerTebeli rgoli.

brZmedis 
qura (1)
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qusli 
wyliT sacivebeli koWi _ martenisa da sxva sadnobi an gamaxurebeli 

Rumlebis kamaris cecxlgamZle aguris sayrdeni samSeneblo elementi.

quji 
eleqtromanqanebis naxSiris an naxSirspilenZis sakontaqto xunde

bi (kontaqturi rgolebi), romelTa daxmarebiT xorcieldeba kontaqtebis 
sriali manqanisaTvis denis miwodebisa da gamorTvis mizniT. damagrebulia 
specialur saWerebSi _ qujsaWerebSi. farTod gamoiyeneba didi simZlavris 
ZravebisaTvis metalurgiuli qarxnis saglinavi saamqroebis amZravebSi.

qSini
metalurgiul agregatebSi wneviT haerisa da Jangbadis Sesaberi mowy

obiloba, mag., brZmedis q., konvertoris q., cicxvSi (Txevad liTonSi) Sesa
beri q. da sxv. q.is medegobis gazrdis mizniT mas civi wyliT aciveben. 
brZmedis q.s amzadeben spilenZis an brinjaos furcle bis an milebisgan. 
maTi diametri icvleba 150300 mm farglebSi.

rusTavis metalurgiuli qarxnis mar
tenis saamqroSi wina saukunis 80ian wlebSi 
aTvisebul iqna saqSeni, romelic wyliT ar 
civde boda da romliTac saCamosxmo cicx
vis xvrelidan inJeqciiT xdeba in ertuli 
airisa da reagentebis miwodeba. es meTodi 
farTod dainerga ruseTis, ukrainisa sxva 
qveynis metalurgiul qarxnebSi da misi li
cenzia SeiZina germanulma kompaniam `krupi 
da manesmanma~.Aam meTodis Se muSavebisaTvis 
sabWoTa memartene inJinerTa da metalurgiuli insti tutis mecnierTa 
jgufs 1987 wels saxelmwifo premia mieniWa.

R

Raraki 
sazeTi an sogmanis Rari _ detalis zedapirze mcire zomis marT

kuTxa an ovaluri formis Rrmuli.

Rari
1. Rumlidan Txevadi liTonisa da wi

dis gamosaSvebi arxi an kriWa, romelic ce
cxlgamZle masalebiTaa amogebuli;

2. fxvieri da Txevadi masale bis erTi 
saTavsidan meore WurWel Si an erTi agre
gatidan meore ag regatSi gadasaadgilebeli, 
gadasatani, kriWa.

Rari satransporto daniSnulebisa 
vibraciuli manqanebiT aRWurvili mowyobiloba daxrili mimm

arTveliT; satransporto saSualeba sxvadasxva masalebis erTi moculo
bidan meoreSi gadasatanad. 

eleqtroRumlis
Rari (1)

brZmedis qSini
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Rarobi 

igivea, rac Slici.

Raruli

glinis zedapirze gakeTebuli wriuli amonaWeri, romelic meore 
glinis Sesabamis amonaWerTan qmnis e. w. kalibrs. ix. kalibri.

formisa da daniSnulebis mixedviT ganasxvaveben: brtyel, gamoyvanam
del, daxurul, isrisebr, kvadratul, momWimav, mosamzadebel, rombul, sa
bo loo, sawelav, Ria da sxva R.

Rero

1. milsaglini gamWoli dganis samarTulis dasamagrebeli Zeli, rom
lis daxmarebiT am iaraRis deformaciis keraSi fiqsireba xorcieldeba;

2. igivea, rac kopi;
3. mravali manqanamowyobilobisa da xelsawyos erTerTi ZiriTadi 

detali, mag., saCeris R.

RerRili 

sadnobi, sakazme masalebis dagundavebisaTvis, SecxobisaTvis an sxva 
daniSnulebiT gamosayenebeli masalebis msxvilfraqciuli nafqvavi. 

RerZi 

mbrunavi detalis warmosaxviTi swori xazi an centrSi gamavali 
sxivi.

1. raime manqanis an mowyobilobis uZravi Rero, romelzec mis garSemo 
mbrunavi detali (magaliTad, borbali) aris damagrebuli;

2. R. koordinatTa sistemisa;
3. R. kristalografiuli da sxv.

Rvari 

igivea, rac nakadi. ganasxvaveben siTxis, airis, haeris, magnitur, 
gamosxivebis, siTbur da sxva nakadebs.

Rvedi

eleqtroZravadan reduqtorisa da sxva amZravebisaTvis brunviTi moZ
raobis gadamcemi sxvadasxva formisa da kveTis wriuli qamari.

RvenTa 

cecxlgamZle masalebis, liTonebisa da sxva myari sxeulebis Tan
daTanobiTi wveTebis dineba. magaliTad, R., gamowveuli martenis Rumlis 
dinasis aguris kamaris gadametxurebisas.

RvlerWi 

R. dagrexili mavTulis, R. namzadis, R. Reros, R. armaturuli fo
ladisa da sxv.

Ria 

1. naTeli, baci, aramuqi ferebis gamomxatveli termini;
2. rac daxuruli, daketili ar aris. magaliTad, Rumlis Ria xvreli 

an kriWa.
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Ria ekonomika

Ria ekonomika (open economy) _ qveynis ekonomika, romelsac sazRvarga
reTis qveynebTan aqvs farTo savaWroekonomikuri Tu finansuri kavSirebi 
da axorcielebs saqonlis momsaxurebis eqsportimports.

msoflio meurneobaSi qveynebis monawileobis xarisxs gansazRvravs 
iseTi maCveneblebi, rogoricaa mosaxleobis erT sulze eqsportis mocu
loba, saeqsporto kvota, aqtiuri sagadasaxado balansi da a. S.

Riobi 

igivea, rac naxvreti, xvreli. 

RlarWva furclisa

cxeli da civi glinvis dros furclis talRiseburi defeqti.

Roburi 

igivea, rac zRude.

RorRi

specialurad damsxvreuli, araorganuli fxvieri masala, romelic 5 
mmze meti zomis marcvlebis, samTo qanebis, riyis qvebis, kirqvis lodebis, 
xreSis damsxvreviT miiReba.

RreCo 

1. Tavisufali manZili or romelime sagans Soris;
2. wyoburis agurebSorisi datovebuli dacileba, romelic cecxl

gamZle xsnariT sagoziT amoivseba.

R. temperaturuli
Rumlis, cicxvis kedlis wyobisas betonis koWebs Soris specialurad 

datovebuli filebsSorisi an amonagis agurebSorisi sicariele, romlis 
daniSnulebaa siTburi gafarToebiT gamowveuli daZa bulobebis moxsna
likvidacia.

Rrma CaduRebiT SeduReba

xeliT rkaluri SeduReba, romlis drosac gamoiyeneba dafarvis 
gazrdili koeficientis mqone eleqtrodi, romelic dnobisas warmoqmnis 
saCexs, ris meSveobiTac SeduRebis procesSi eleqtrodi eyrdnoba nakeTo
bas, e. i. SeduReba xdeba mokle rkaliT. 

Rrmuli

igivea, rac foso.

Rrmulismagvari badisebri defeqti

naglinis zedapiri Rrmulismagvari araorientirebuli defeqtebiT.

Rru 

igivea, rac siRrue.

Rrublovani

1. ixileT gunda rkina da pudlingis procesi;
2. igivea, rac fiWisebri rkina (ix. forebiani, Rrublovani gunda rkina).
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Rru milnamzadis uwyveti Camosxmis xerximowyobiloba da 
teqnologia

uwyveti Camosxmis manqanebisa 
da Camosxmis teqnologiis ganviTa
rebam moicva metalurgiis yvela qve
dargi da saglinav dganebs umzadebs 
sxvadasxva saxis gadasamuSavebel 
namzads: slabebs, blumebs, mrgval 
da marTkuTxa masiur mil namzads, 
relsebis da didi kveTis tesebr, 
ortesebr sxmul namzadebsa da sxv.

rusTavis metalurgiuli qar
x nis martenis saamqros oTxnakadi
ani uwyveti Camosxmis manqanis muSa
obis gamocdilebaze dayrdnobiT, 
profesorebma g. qaSakaSvilma da i. 
qa  SakaSvilma Seqmnes Rru milnamza
dis uwyveti Camosxmis teqnologi
uri xerxi da mowyo biloba.

Rru milnamzadis uwyveti 
Camosxmis xerxi, rogorc naxazze 
Cans, iTvaliswinebs Sualeduri 
cicx vidan CaZiruli saCamosx
mo WiqebiT di di diametris gare 
kristalizatorisa da Siga, koaq
sialurad ganlage buli milebisa
gan Sedgenil kristalizators So
ris warmoqmnil Rre CoSi Txe vadi 
liTonis Seyvanas. Rru milnamzadis uwyveti Camosxmisas rogorc Siga, ise 
gare kristalizatoris gaciveba xdeba Txevadi naxSir orJangiT. kristal
izatoridan gamomavali Rru milnamzadis Siga zeda piris gacivebis mizniT, 
damoukidebel centralur mesame kristaliza torSi maRali wneviT SehyavT 
wyali. naxSirorJangi swrafad acivebs ga re da Siga kristalizatoriT 
milnamzadis rogorc Siga, ise gare zeda pirs. Ggacivebis maRali intesi
urobis gamo, milnamzadis rogorc gare, ise Siga zedapirze warmoiqmneba 
araorientirebuli wvrilmarcvlovani kristalebisgan Sedgenili qerqi da 
centraluri kristalizatoridan miwodebuli maRali wnevis civi wyali 
da naxSirorJangi meore gacivebis zonaSi xels uwyobs kristalizaciis 
dasrulebas, Rru milnamzadis gas worebasa da zomebze daWramde. 

aRniSnuli teqnologiiT SeiZleba ganxorcieldes rogorc mrgva
li Rru, ise marTkuTxa da kvadratuli milnamzadis Camosxma maRalle
girebuli sakonstruqcio foladebisagan.

Rumeli

R. abazaniani
1. gamdnari marilis abazanis mqone R., romelSic masalebis gaxureba 

xdeba; 2. R., romelSic masalebis gadnobis Sedegad warmoiqmneba Txevadi 
abazana (mag., martenis, rkaluri eleqtro R. da sxv.);

Rru milnamzadis uwyveti Camosxma

1. Sualeduri cicxvi; 2. CasaZiri Wi
qebi; 3. gare kristalizatori; 4. Siga 
kristalizatori (mili); 5. gamya
rebuli liToni; 6. Txevadi liToni; 
7. Txevadi wida.
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R. aglomeraciuli
wvrilmarcvlovani teniani madnebis, sakerZe mtvrisa da pirituli 

namwvebis saaglomeracio mbrunavi agregati;

R. agurgamosawvavi
cecxlgamZle aguris gamosawvavi sxvadasxva konstruqciis _ kameru

li, gvirabuli da sxva saxis agregati;

R. avtogenuri
R., romelSic siTbo regeneracias ganicdis kazmis minarevebis xarjze;

R. airovani
R., romlis saTbobia airi;

R. alqmedi
sadnobi agregati, romelSic gaxureba da masalebis gadnoba xdeba 

CiraRdnidan gamosxivebiTa da konveqciis gziT saTbobis samuSao sivrceSi 
dawvis Sedegad;

R. anoduri
spilenZis cecxluri rafinirebis arekvliTi agregati;

R. asarekli anu arekvliTi
R. alqmedi sadnobi agregati, romelSic sakazme masalebisaTvis siT

bogadacema xdeba saTbobis wvis produqtebisgan da gavarvarebuli amona
gis gamosxivebiT;

R. aRmdgeni
R., romelSic mimdinareobs aRdgeniTi procesi. mag., brZmedi;

R. biZgebiani
R. Termuli damuSavebis, romelSic namzadis gadaadgileba xdeba mbiZ

geblis daxmarebiT;

R. gamaxurebeli
wneviT damuSavebis win glinvis temperaturamde zodebisa da namzadis 

gasaxurebeli agregati;

R. gamosawevqvediani
perioduli moqmedebis R., romlis qvedi relsebze moZravi cecxl

gamZle masaliT amogebuli urikaa, gasaxurebeli nakeTobebis dasatvirTad 
da gansatvirTad;

R. gamosawvavi
madnis, cecxlgamZle da sxva masalebis gamosawvavi R.;

R. gvirabiani
gvirabis mqone gamWoli Termuli R., romelSic relsebze gadaadgil

deba dasamuSavebeli nakeTobebiT datvirTuli urikebi;

R. gorgoloWebiani
gamWoli R., romelSic gasaxurebeli nakeTobani gadaadgildeba gor

goloWebis daxmarebiT;

R. gumbaTovani
liTonis nakeTobis uwyveti Termuli an qimiurTermuli damuSavebis 

vertikaluri kamariani R.;

R. doluri
ix. mbrunavi R.;
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R. elevatoruli
msxvilgabaritiani nakeTobebis Termuli damuSavebis R., romelSic 

dasamuSavebeli nakeTobani SeaqvT specialuri amwe magidis damxarebiT;

R. eleqtrobrZmeduli
rkinis madnebidan Tujis gamosadnobi rkaluri R.;

R. eleqtroinduqciuri
liTonis induqciuri deniT gamosadnobis R.;

R. eleqtronulsxivuri
liTonebisa da Senadnobebis gadasadnobi vakuumuri R., romelSic 

obieqtis gaxureba xorcieldeba eleqtronebis sxivuri energiis xarjze;

R. eleqtrorkaluri
R., romelSic liTonis gasaxureblad da gasadnobad gamoiyeneba ele

qtrorkalis mier gamoyofili siTbo;

R. eleqtrosadnobi
R., romelSic energiis ZiriTad wyarod gamoiyeneba eleqtromovle

nebis siTburi efeqti;

R. eleqtrofoladsadnobi
igivea, rac eleqtrorkaluri R.;

R. vakuumuri
R., romelSic liTonebis damuSaveba xdeba gaiSviaTebul atmosferoSi 

vercxlis wy.sv. 103mm(0,13pa) wnevis probebSi;

R. vakuumurinduqciuri
vakuumuri R., romelSic masalebs cvlad eleqtromagnitur velSi mo

qmedi grigaluri denebiT axureben da adnoben;

R. vakuumurrkaluri
R. vukuumuri, romelSic eleqtrorkalis siTburi efeqti gamoyenebu

lia masalebis gasadnobad;

R. vaterJaketuri
WaSvuri sadnobi abazana, romlis kedlebi amogebulia wyliT sacive

beli liTonis Rru filebiT. R.v. ZiriTadad Tujis sadnobi samsxmelo da 
feradi liTonebis warmoebaSi gamoiyeneba;

R. Talfaqisebri
perioduli moqmedebis rulonebis, furclebis, mavTulis xviebis 

Termuli damuSavebis R., aRWurvilia mosaxsneli TalfaqiT _ saxuraviT, 
romelzec damontaJebulia sanTurebi an eleqtrogamaxureblebi;

R. Txevadabazaniani
igivea, rac abazaniani R.;

R. induqciuri
eleqtroRumeli liTonis induqciuri meTodiT gaxurebis mowyobi

lobiT;

R. induqciuri ugularo
igivea, rac tigeluri induqciuri R.;

R. kameruli
perioduli moqmedebis gamaxurebeli an Termuli damuSavebis R., rom

lis sigrZe, sigane da simaRle erTnairi zomisaa da mis samuSao sivrceSi 



366

moqmedebs erTgvari Termuli reJimi, xolo gasaxurebeli an dasamuSave
beli nakeTobani uZrav mdgomareobaSia;

R. karuseluri
uwyveti moqmedebis gamaxurebeli R., romelSic wvrilgabaritian 

liTonnakeTobebs mbrunav, diskosmagvar qvedze ganalageben. igivea, rac 
mbrunavi R.;

R. kiris
WaSvuri kirqvis gamosawvavi R.;

R. konveiruli
konveiriT aRWurvili gamWoli R., romelSic gasaxurebeli nakeTobani 

konveieris daxmarebiT gadaadgildeba; 

R. kriptolisa
mcire zomis laboratoriuli eleqtroRumeli garkveuli reJimiT. R.k. 

cecxlgamZle masalebis cecxlgamZleobis gansazRvrisTvis gamoiyeneba;

R. madanTermuli anu madanaRdgeniTi
eleqtrorkaluri Rumeli, romelic gamoiyeneba madnis koncentratebi

sagan liTonebisa da Senadnobebis gamosadnobad;

R. martenisa
alqmedi regeneratoruli sadnobi Rumeli Tujisa da jarTis kazmiT 

foladis gamosadnobad. martenis R. SeiZleba iyos fuZe an mJava amonagiT. 
ufro metad gavrcelebulia fuZeamonagiani R. ganviTarebuli qveynebis 
martenuli warmoeba Secvlilia konvertoruli da eleqtrofoladsadnobi 
RumlebiT. yofili sabWoTa kavSiris qveynebSi mcire raodenobis martenis 
Rumlebi foladis dnobisaTvis kvlav gamoiyeneba;

R. mbrunavi
uwyveti moqmedebis cilindruli formis muSa sivrcis mqone R., ro

melic ganlagebulia horizontisadmi mcire daxris kuTxiT da brunavs 
grZivi RerZis garSemo; gamoiyeneba fxvieri masalebis gasaxureblad an 
Termuli damuSavebisaTvis;

R. mbrunavqvediani
igivea, rac rgoluri R.;

R. meToduri
gamaxurebeli mravalzoniani R., romelSic namzadis wneviT damuSavebis 

win misi gaxureba RumelSi gadaadgilebis kvalobaze TandaTanobiT xor
cieldeba;

R. metalurgiuli
metalurgiul an manqanaTmSenebel sawarmoSi gamoyenebuli lioTon

sadnobi an gamaxurebeli (Termuli damuSavebis) R.;

R. motriale
ix. karuseluri R.;

R. moqanave
martenis Rumeli, Tujis didi tevadobis miqserebi an sxva saxeobis R., 

eyrdnoba gorgolaWebian sabrunav mowyobilobas, riTac ZiriTadi RerZis 
garSemo kazmis CatvirTvis an nadnobis gamoSvebis mizniT Semobrundeba;

R. mravalzoniani
sxvadasxva Termuli reJimis mqone ramdenimezoniani gamaxurebeli gam

Woli Rumeli, romlis zonebSi Seqmnilia erTmaneTisgan gansxvavebuli 
Tburi reJimi;
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R. mravalqvediani
madnebisa da koncentratebis gamosawvavi WaSvuri erT RerZze mbruna

vi qvedebis mqone R., romelic ZiriTadad gamoiyeneba ferad metalurgiaSi, 
gadasamuSavebeli masalis gadasaadgileblad erTi qvedidan meoreze zevi
dan qveviT;

R. mufeluri
Termuli damuSavebis, romelSic dasamuSavebeli masala daculia sa

Rumle airebis moqmedebisagan specialuri daniSnulebis miliT _ mufeliT. 
ix. mufeli;

R. optikuri
gamaxurebeli danadgari, Sedgeba sxivuri energiis wyarosa da amrek

lebis sistemisagan, romelic sxivur nakads mimarTavs SedarebiT mcire 
moculobis muSa zonaSi, rac uzrunvelyofs maRali temperaturebis mi
Rebas;

R. orabazaniani
Txevadi TujiTa 

da jarTiT foladsad
nobi orabazania ni R., 
ro melSic erT abaza
naSi dnobisa da dayva
nis dros warmoqmnili 
gamava li airebis siT
bo gamoiyeneba meo re abazanaSi jarTis CatvirTvis dros misi gaxurebisT
vis. procesSi gamoiyeneba Jangbadis nakadi;

R. perioduli moqmedebisa
periodulad momuSave Rumeli, drois mixedviT cvalebadi temperatu

ruli reJimiT;

R. pirdapiri gaxurebisa
Tbogacvlis aparati, Rumeli, romelSic masalebis gaxureba xdeba 

CiraRdnis wvis produqtebis uSualo siTbogacemis gziT;

R. pirdapiri moqmedebisa
eleqtroRumeli, romelSic siTbos warmoqmna xdeba uSualod teq

nologiuri procesis zonaSi;

R. plazmuri
eleqtroRumeli, romelSic masalebis gaxureba an gadnoba xorciel

deba plazmatronidan gamosuli plazmuri rkalis an nakadis daxmarebiT;

R. plazmurrkaluri
plazmuri R., romelSic masalebis gaxureba da gadnoba xdeba plazmuri 

rkalis moqmedebiT;

R. rgoluri
R., romelSic namzadis an nakeTobaTa gaxureba xorcieldeba rgoluri 

Rumlis mburnav qvedze. R.r. farTod gamoiyeneba gamWol dganze ganRruebis 
win milnamzadis gasaxureblad;

R. regeneratoruli anu regeneratoriani R.
R., romelSic gamavali airebis (wvis produqtebis) siTbos utilizacia 

xorcieldeba regeneratorebis wyoburSi. ix. regeneratori;
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R. rekuperaciuli anu rekuperatoriani
R., romelSic sawvavis gamavali airebis siTbos utilizacia mimdina

reobs rekuperatorebSi. ix. rekuperatori;

R. retortuli
R., romelSic teqnologiuri procesi saTbobis wvis produqtebis 

garedan retortaSi moqmedebiT xorcieldeba;

R. rkaluri
igivea, rac eleqtrorkaluri R. ix. eleqtrorkaluri R.;

R. sakoqsavi
qvanaxSiris dakoqsvis R., Sedgeba dakoqsvis kamerisgan, cecxlgamZle 

aguriT amogebuli airis sawvavi saTavsebisagan _ kamerisagan;

R. samzoniani
gamaxurebeli gamWoli meToduri Rumeli, Sedgeba gansxvavebuli siT

buri reJimis sami zonisagan (sawyisi gaxurebis zona, SeduRebis zona da 
dayovnebis zona);

R. saSrobi
R., romelSic masalebis gamoSroba xdeba wvis produqtebis moqmedebiT;

R. saxurebeli
igivea, rac gamaxurebeli R.;

R. seqciuri
Cqarosnuli anu Cqari gaxurebis gamWoli Rumeli, gamoiyeneba mil

namzadis an milebis gasaxureblad Termuli damuSavebis mizniT, Sedgeba 
ramdenime seqciisagan, romelTac TanamimdevrobiT gaivlis gasaxurebeli 
nakeTobani. isini gadaadgildeba gorgoloWebis daxmarebiT;

R. tigeluri anu tigelisa
saTbobis wvis an eleqtroRumeli, romelSic masalebis gaxureba an 

gadnoba xorcieldeba tigelSi. ix. tigeli;

R. ugularo
igivea, rac tigelis induqciuri R.;

R. uwyveti moqmedebis
drois mixedviT ucvleli temperaturuli reJimis mqone R., xasiaT

deba muSa procesis uwyvetobiT, mudmivobiT;

R. feroSenadnobebis
madanTermuli R., romelic gamoiyeneba feroSenadnobebis gamosadnobad;

R. foladsadnobi
R., romelSic foladi miiReba Txevad mdgomareobaSi (martenis R., 

eleqtrorkaluri R. da sxv.);

R. RriWovani
samWedlo daniSnulebis R., romelic gamoiyeneba namzadis daboloe

bis gasaxureblad. amasTan, namzadis daboloeba Rumlis samuSao sivrceSi 
SeaqvT R. kedelSi grZeli RriWos gavliT;

R. Saxturi anu WaSvuri
1. sadnobi an safluse masalebis (mag., kirqvis _ kiris gamosawvavi) R. 

mrgvali an marTkuTxa Wrilis mqone vertikaluri R., romlis CatvirTva 
xdeba zevidan, xolo produqtis gamocema _ qvemodan. R.S.is magaliTia 
brZmedi;
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2. vertikaluri samuSao sivrcis mqone Termuli damuSavebis R., rom
lis CatvirTva da gamotvirTva xdeba zemodan.

Rumlis gaRviveba 
axali brZmedis an sxva sadnobi agregatis mSeneblobis, montaJis, ce

cxlgamZle masalebis amogebis, Srobis, aparaturis gamarTvis samuSaoebis 
damTavrebis Semdeg brZmedis amuSavebiT _ sawyisi stadia.

Rumlis gacdenamocdena 
raime avariuli mizeziT Rumlis gaCereba. R. g. zustad aRiricxeba 

warmoebis danakargebis dazustebis mizniT. R. g. agregatis teqnikureko
nomikuri maCveneblebis gauaresebas iwvevs. 

Rumlis gawyoba 
foladsadnobi Rumlebis yoveli nadnobis gaSvebisa da CatvirTvis 

wina periodi. R. g. xdeba Rumlis ukana, wina da gverdiT kedlebis _ fer
doebis SekeTeba gamomwvari dolomitis an magnezitis fxvniliT, romelsac 
mefolade an memanqane specialuri gamwyobi manqanis daxmarebiT axorcie
lebs.

Rumlis kriWis (xvrelis) gamxsneldamketi manqana
Rumlis xvrelis gaxsnadaket

va xorcieldeba meqanizebulad, 
kom  binirebuli manqanis meSveobiT, 
ro melic Sedgeba Semdegi ZiriTadi 
kvanZebisagan: moZravi urikis; Rum
lis xvrelis damketi meqanizmis; 
Rumlis xvrelis gamxsneli meqaniz
mis; manqanis savali nawilis; moZra
vi energogadamcemi nawilis marT
vis farisagan.

manqanis cvladi nawilebi da 
kriWis (xvrelis) damketi masalaa: 
saburRi lilvi (Rero, Stanga); sa
li Senadnobis gvirgvini; xvrelis 
dasaketi specialuri pasta (masale
bis narevi), romelic Sedgeba 15 % 
koqswvrilis, 20 % qvanaxSiris fisisa da 65 % Tixamiwisagan.

Rumlis samuSao sivrce
Rumlis ceclgamZle masalebiT amogebuli wina, ukana, gverdiTi kedle

biT da kamariT Seqmnili sivrce, romelmac unda uzrunvelyos saTbobis 
normaluri wvis, sakazme masalebis CatvirTvis, gaxurebis, dnobis, dayvanis 
normaluri temperaturuli pirobebi. Rumlis samuSao sivrcis geometria 
da moculoba Senadnobebis dnobis dros JangvaaRdgeniTi procesebis nor
malur mimdinareobas uzrunvelyofs. Rumlis optimaluri samuSao sivrce, 
aseve siTbos minimalur danakargebs, liTonis mTeli zedapiris normalur 
Tbur datvirTvas, Txevad widasa da liTons Soris metalurgiuli pro
cesebis avtomatizebuli reJimiT marTvas. Rumlis samuSao sivrcis forma, 
profili, zomebi da geometria did gavlenas axdens agregatis sawarmoo 
teqnikurekonomikur maCveneblebze.

eleqtrozarbazani
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Rumluri SeduReba
gaxurebiTa da liTonebis plastikuri deformaciiT detalebis 

SeerTebis zonaSi SeduReba, romlis drosac gaxureba xorcieldeba Rum
lebSi an quroebSi, xolo deformireba _ uros dartymebiT (samWedlo Se
duReba), glinviT an gamowneviT.

Runva
igivea, rac moRunva (ix. gamocdebi Runvaze anu moRunvaze).

Runi amwisa
xiduri amweebis fermis CaRunvis maqsimalurad dasaSvebi sidide, 

romelsac iwvevs maqsimaluri wonis tvirTi _ amwis erTerTi ZiriTadi 
saeqsploatacio maCvenebeli.

Runi glinisa anu CaRunva glinisa
CaRunvis sidide, riTac xasiaTdeba glinebi glinvis procesSi. gansa

kuTrebuli mniSvneloba eniWeba Txeli furclis glinvisas. R. g. warmoiqm
neba Runvis momentisa da ganivi Zalvis moqmedebis Sedegad amitom gan
isazRvreba Runvis momentisa da ganivi Zalvebis mier warmoqmnili CaRun
vis isrebis SekrebiT. maTi mniSvneloba damokidebulia liTonis glinebze 
ganxorcielebuli wnevisa da dganis da gasaglini furclis geometriul 
zomebze.

y

yalibi

gamdnari liTonis CamosxmiT nakeTobaTa winaswar momzadebuli for
mayalibi. gamyarebis Semdeg liToni inarCunebs yalibis geometriul for
mas da zomas. yalibis miReba xdeba misaRebi nakeTis formis Sesabamisad 
damzadebuli xis an liTonis modelis mixedviT. modeli SeiZleba iyos 
TviT detali. 

yalibis gakeTeba

warmoadgens yalibyuTSi an 
mi waSi moTavsebuli modelis irgv
liv sayalibe narevis datkepnis 
process saWiro formisa da zomis 
yalibis mi saRebad. 

y. g. xdeba specialuri sayali
be manqanebis gamoyenebiT an uSua
lod xeliT.

nax.: dayalibebis procesi

yalibi Rru detalebisa 

liTonis yalibSi Camosxmis procesSi zogierT detalSi siRruis misa
Rebad gamoyenebuli sakope narevisagan damzadebuli kopi. sakope narevi, 
daniSnulebis muSaobis pirobebis mixedviT SeiZleba iyos qviSaTixovani an 
sufTa kvarcis qviSisa.
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yalibyuTi
xis, Tujis, foladis an msubuqi ASenad

nobebisgan damzadebuli CarCo, romlis daniS
nulebaa Seakavos masSi moTavsebuli modelis 
garSemo dayrildatkepnili sayalibe narevi. 
xis yalibyuTi umTavresad individualur war
moebaSi gamoiyeneba, yvela danarCen SemTxvevaSi 
mimarTaven liTonis yalibyuTs.

yba
greiferis, samsxvrevelas da msgavsi manqanebis muSa 

detali, romlebic eqsploataciis procesSi ga nicdis xex
viT cveTas. y.s amzadeben cveTamedegi, antifriqciuli ma
salebisgan, magaliTad, maRalmanganumiani foladisagan.

nax.: greiferi

yeli
glinebis, Rumlebis, konverteris gansazR vruli 

nawili, asrulebs garkveul funqcias. mag., glinis 
y. moTavsebulia burTulasakisreb Si da eyrdno
ba maT, konverteris y. ki misi zeda Seviwrovebuli 
nawilia, saidanac xdeba Tujis Casxma, flusebis Cat
virTva, konverteris samuSao sivrcidan dnobis wvis 
produqtebis da mtvris mocileba.

y. Tujis Casasxmeli
Zabris, martenis, orabazanian eleqtrorkalur RumlebSi Tujis Casx

ma xdeba cecxlgamZle masalebiT amogebuli Zabris yeliT;

y. nimuSisa
gaWimvaze gamocdisas nimuSze Tavmoyrili deformaciis ubani, ro

melic gamoisaxeba misi diametris an siganis SemcirebiT;

y. cecxlgamZle masalisa
Camosxmis procesSi cecxlgamZle masalis Wiqis yeliT Sepirapireba 

uwyveti manqanis Sualeduri cicxvisa did saCamosxmoSi Sualedur cicx
vTan haeris JangbadTan izolirebisaTvis. 

y. xelovnuri
xelovnurad Seqmnili sivrce sasargeblo namarxis an qanis mongrevis 

gaiolebis mizniT.

yvinTa
milnamzadis hidravlikuri gaWolvis wnexis dguSi, romlis sigrZe 

ramdenjerme metia mis diametrze. dguSi deformaciis Zalas gadascems 
liTons. 

yovelkvireuli gazeTi `maJoritari~
rusTavis maJoritari deputatis guram qaSakaSvilis iniciativiT 

sazogadoebriv sawyisebze amomrCevelTa aqtiuri monawileobiT daarsda 
yovelkvireuli gazeTi `maJoritari~.

sabWoTa kavSiris daSlis Semdeg, rusTavis mosaxleobas didi proble
mebi Seeqmna komunalur uzrunvelyofaSi, romlis garSemo ibeWdeboda sta

konverteris yeli
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tiebi gazeTSi. gazeTi regularulad misdioda parlamentis Tavmjdomares 
zu rab Jvanias da es sakiTxebi parlamentis biuros, komitetebisa da par
lamentis plenaruli sxdomis msjelobis sagani xdeboda. Aamrigad, gazeTi 
`maJorita ris~ meSveobiT rusTaveli amomrCevlebi monawileobdnen sapar
lamento muSaobaSi da aqtiurad iyvnen CarTuli sakanonmdeblo organos 
mier qveynis politikuri problemebis gadawyvetaSi.

yovelkvireuli gazeTi `metalurgi~
yovelkvireuli gazeTi `metalurgi~ daarsda rusTavis metalurgiu

li qarxnis amoqmedebis Semdeg qarxnis direqtoris nikoloz gomelau
ris iniciativiT. gazeT `metalurgis~ pirveli redaqtori iyo giorgi go
giCaiSvili. mas Semokrebili hyavda StatgareSe Jurnalistebi, warmoebis 
mowinaveni, poeziiT gatacebuli specialistebi: givi jaxua, pavle xaxaSvi
li, ipolite SavloxaSvili. maTi monawileobiT gazeTi saqmiani da sain
tereso iyo, kargad aSuqebda mebrZmedeebis, mefoladeebis, mglinavebis yo
veldRiur sawarmoo maCveneblebs.

1967 wels gazeT `metalurgis~ redaqtorad dainiSna metalurgiuli 
qarxnis da q. rusTavis didi patrioti givi jaxua. is warmatebiT uZRveboda 
metalurgebis gazeTs da am samuSaos kargad uTavsebda saqarTvelos ra
diosa da televiziaSi korespondentad muSaobas. misi obieqturi kritika ar 
awyobda qarxnis vaiinvestorebs da gazeTi `metalurgis~ redaqcia daxures. 

yore
gvirabis kedlebsa da samagris ximes Soris fuWi qaniT amovsebuli 

sivrce.

yuTi kopisa
samsxmelo mowyobiloba _ sistemis erTerTi nawilis _ kopis dasamza

debeli detali, romelSic sayalibe da sakope narevebisgan ayalibeben 
kops. xeliT dayalibebis SemTxvevisas kopebis dayalibebas asruleben an 
yuTebSi an Targebis mixedviT, xolo manqanuri wesiT dayalibeba _ mxo
lod yuTebSi xdeba (ix. kopi).

yuTi CasatvirTi 
Jangbadis konverterSi rkalur eleqtroRumelSi jarTis CasatvirTi 

gasarTi y., romlis transportirebas, awevis, CatvirTvis operaciebs asru
lebs Sesabamisi tvirTamweobis xiduri amwe.

yuTi cementaciisa 
liTonis furclis SeduRebiT damzadebuli saTavsi nakeTobaTa qi

miurTermuli damuSavebisaTvis.

yuTi wyliT gacivebisa 
brZmedis WaSvis wyliT gacivebis sistemis mowyobiloba.

yulfi
igivea, rac maryuJi. 

yunwi 
raime danadgaris, mowyobilobis, meqanizmis, reduqtoris garsacmze 

bagiris Casabmeli sxmuli an miduRebuli kauWi. 
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S

Sab(eb)i 

gogirdmJavas ormagi marilebi Seicavs 50 %mde kristalizebul wy
als, mag., kaliumaluminis S. kargad ixsneba wyalSi, gamoiyeneba saRebavebis 
warmoebaSi, tyavis dasamuSaveblad (TrimlvisaTvis, iyeneben, agreTve, wyl
is gasawmendad, rogorc koagulants) da medicinaSi.

Saberi (saxewi) 

1. liTonnakeTobaTa zedapirisa da daxrili sibrtyis wmindad da
muSavebis sazeinklosamontaJo iaraRi, gamoiyeneba mikroskopuli Txeli 
burbuSelis mosaxsnelad. S.iT damuSaveba xdeba rogorc xeliT, ise meqa
nizmis daxmarebiT;

2. sazeinklo instrumenti, erTi mxridan wamaxvilebuli sworkuTxa 
an foladis samwaxnaga samarjvi mWreli pirebiT. gamoiyeneba zedapirebis 
dasamuSaveblad (SaberebisaTvis), manqanebis asawyobad an saremontod.

Sabiamani 

igivea, rac spilenZis ajaspi (CuSO4·5H2O). S. gamoiyeneba sxva spilenZ
Semcveli nakeTobebis warmoebaSi, sasoflosameurneo mavnebelTa sawinaaR
mdegod (venaxis Sesawamlad), galvanur teqnikasa da sxv.

Sabloni 

1. mzomi instrumenti (lekalo; trafareti). teqnikaSi, Txeli firfita 
sxvadasxva saxis amonaWeriT, romlis mixedviT mzaddeba naxazi an nakeToba; 

2. igivea, rac Targi.

Saboti

samWedlo uros erTerTi detali _ grdemli (zindani), romelzec 
aTavseben dasamuSavebel nakeTobas.

Savi 

igivea, rac pirveladi. mag., Savi spilenZi (ix. spilenZi).

Savi liTonebi

rkinisa da misi Senadnobebis samrewvelo dasaxeleba (foladi, Tuji, 
feroSenadnobebi).

Savi fisebi 

igivea, rac bunebrivi bitumebi.

Savi qva 

igivea, rac manganumis madani (ix. Mmanganumi).

Samoti 

cecxlgamZle masala, romelic Sedgeba Tixamiwisa da kaJmiwisagan; 
gamomwvari Tixa miekuTvneba neitralur masalebs. gamowvis Sedegad Sei
cavs 5060 % SiO2-s da 3040 % Al2O3s, romlis dnobis temperaturaa 1810°С. 
S. Tixamiwovani cecxlgamZle masalebi Seicavs 30dan 45 %mde Al2O3s. S.is 
masalebis deformaciis dawyebis temperaturaa 1350°С, xolo cecxlgamZle
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obisa 1730°С. S.is masalebis Termuli mdgradoba damokidebulia maTSi Sa
motisa da Tixis Tanafardobaze. rac ufro metia Samoturi Semadgenelis 
Semcveloba, miT metia masalis Termuli mdgradoba. 

S. masalebis Termuli gafarToeba 20°dan 1300°Сmde temperaturul 
sazRvrebSi mcirea _ 5,2·1045,8·104 %. am maCveneblebiT Samotis cecxlgamZle 
masalebi farTod gamoiyeneba saCamosxmo cicxvebis amosagebad. Rumlis 
amonagSi muSaobis pirobebSi S.is aguri ganicdis mcire Cajdomas, masSi 
Txevadi fazis warmoqmnis gamo. 

Sasi
avtomobilis Zravas, transmisiis, marTvis meqanizmebisa da savali 

nawilis erToblioba.

SaxtebSi gamoyofili naxSiris meTani (CH4) 
qanebidan gamoyofili ufero, usuno da ugemo airTa feTqebadi naer

Ti. afeTqebisa da ubeduri SemTxvevebis Tavidan asacileblad SaxtebSi 
tardeba teqnologiuri RonisZiebebi _ gvirabebis ganiavebiT.

Saxtzeda Senoba 
mTavari an damxmare Wauris teqnologiuri seqcia, romelic agebulia 

uSualod Wauris pirze. misi daniSnulebaa miwisqveSa gvirabebidan qanis, 
sasargeblo namarxis amotana miwis zedapirze, pirveladi gadamuSaveba, 
meSaxteebis, specialistebis gadayvanasTan erTad, masalebisa da mowyobi
lobebis transportireba miwis zedapirze. 

Saxti
1. metalurgiuli Rumlis WaSvi, vertikaluri nawi

li. mag., brZmedis S. ganlagebulia gvizsa da sakerZes 
Sua. Saxtu ri Rumlebi agreTve gamoiyeneba sxvadasxva mad
nis: tyviis, kalis, spilenZis, nikelis gamodnobisaTvis da 
samsxmelo warmoebaSi Tujis gadnobisaTvis;

2. naxSirmompovebeli samrewvelo sawarmo, romelSic 
mi wisqveSa qvanaxSiris mopoveba xorcieldeba.

nax.: brZmedis Saxti

Saxtilaboratoria
msoflioSi erTaderTi, unikaluri da universaluri saswavlo la

boratoria _ wiaRiseulis mopovebis unificirebuli modeli, aRWurvilia 
Sesabamisi mowyobilobebiT da teqnikiT. laboratoriaSi studentebs saSu
aleba eZlevaT, gaecnon Saxtis muSaobis teqnologiebs realurTan maqsi
malurad miaxloebul pirobebSi. is ganTavsebulia saqarTvelos teqnikuri 
universitetis III  korpusis nulovani niSnulidan 32 m siRrmeze, gvirabe
bis saerTo sigrZea 1200 metri. laboratoriis mSenebloba sabWoTa qveynis 
naxSirebis mrewvelobis ministris m. SCadovis iniciativiTa da finansuri 
uzrunvelyofiT amoqmedda 1991 wels. ideis ganmaxorcieleblebma _ profe
sorebma boris demetraZem, elizbar ciskariSvilma da akademikosma arCil 
ZiZigurma 1993 w. miiRes saqarTvelos saxelmwifo premia.

Saxti samTamadno
samrewvelo sawarmo, romelSic miwisqveSa gvirabebis erTobliobis 

meSveobiT xorcieldeba sxvadasxva sasargeblo wiaRiseulis mopoveba.
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Saxtis ventilacia

aucilebeli RonisZiebaTa sistema, romelic mimarTulia SaxtSi nor
maluri atmosferuli da samuSao pirobebis Sesaqmnelad.

Seberva

gamdnar liTonSi an saerTod, RumelSi haeris an sxva airebis daber
vis teq nologiuri procesi.

Seglesa _ ixileT gaglesa.

Sedgena, dadgena metalurgiuli procesebis kazmis 

metalurgiuli procesis sawyisi masalebis raodenobis dadgenagaan
gariSeba. kazmis S.s didi mniSvneloba aqvs teqnologiuri procesis nor
maluri mimdinareobis uzrunvelsayofad.

Sedgeniloba 

1. raime sakazme, masalaSi Semavali elementebis erToblioba. fola
dis, Tujis, Senadnobebis, cecxlgamZle masalebisa da sxva qimiuri elemen
tebis woniTi da procentuli Semcveloba;

2. foladebis, Senadnobebis struqturuli Semadgeneli nawilebis ur
TierTTanafardoba, raodenoba;

3. sarkinigzo, moZravi vagonebis gansazRvruli raodenobis erTob
lioba;

4. boyvebis samsxmelo urikebis gansazRvruli raodenobis erToblio
ba. samsxmelo anu saCamosxmo S.

Sedegi

raime movlenis, procesis, muSaobis daskvniTi saboloo safexuri, 
rasac eswrafvian da aRweven, mag., mecnieruli kvlevaZiebis Sedegi aris 
daskvna ama Tu im teqnologiuri procesis Seswavlis Semdeg. gamodnobis S. 
aris gansazRvruli drois Semdeg miRebuli liTonis raodenoba tonebSi, 
misi xarisxi da TviTRirebuleba.

Sededeba 

raime siTxis Sekvra, Sesqeleba. mag., widis S. masSi didi raodenobiT 
kirisa an kirqvis Setanis gamo. Sededebul widas aTxeleben specialuri 
gamaTxelebeli masalebis _ boqsitis, Spatis RumelSi damatebiT.

SeduReba 

masalebis (liTonis, plastmasebisa da sxv.) dauSleli SeerTebis me
Todi atomuri SeWidulebis Zalebis moqmedebiT. liTonebis SeduRebiT 
SeerTebisas mimarTaven gaxurebas maTi comisebr an SelRobil mdgomareo
baSi gadasayvanad. comisebri masis SeduRebis dros wneviT moqmedebisas 
SesaerTebeli liTonebis Sedgeniloba ar icvleba, rac am meTodis did 
upiratesobad iTvleba. aseTi meTodi gamoiyeneba mcire zomis nakeTobaTa 
SeerTebisaTvis da advilad eqvemdebareba avtomatizacias.

gamdnar mdgomareobaSi S.is dros SeduRebis adgilze aRiniSneba ma
salis Sedgenilobis Secvla nakeris areSi. am meTodis upiratesobaa mow
yo bilobis simartive, universaluroba da maRali mwarmoebluroba, amitom 
es farTod gamoiyeneba, gansakuTrebiT msxvili detalebis SeerTebisas 
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manqanaTmSeneblobaSi, samrewvelo mSeneblobasa da teqnikis nebismier sxva 
dargSi.

S. Tanamedrove teqnikis erTerTi mniSvnelovani, farTod gavrcele
buli xerxia, romelmac TiTqmis mTlianad Secvala detalebisa da nakeTo
baTa SeerTebis sxva meTodebi, rogoricaa xraxniT, moqlonviT SeerTeba 
da sxv.

gaxurebis meTodisa da sxva niSnebis mixedviT arsebobs:

S. avtogenuri
S., romlis dros iyeneben – Jangbads, acetilenis als, rogorc gaxu

rebis wyaros;
S. argonulrkaluri
S. rkaluri, romlis dros damcav airad argons iyeneben;
S. eleqtrorkaluri
S., romlis dros SesaduRebeli detalebis zedapiris gaxureba 

eleqtro rkalis moqmedebiT xorcieldeba;
S. eleqtruli
S., romlis dros liTonis gadnobis siTbos wyaros eleqtrodeni war

moadgens;
S. kontaqturi
S., romlis dros SeerTebis adgils mcire xniT SemodnobiT an mis 

gareSe, gaxurebuli namzadis dasmiT axureben;
S. maRalsixSiriani
S., romlis dros SesaerTebeli nawilebis zedapirebis S.s maRali 

sixSiris eleqtrodenis moqmedebiT asruleben;
S. pirapira
nakeTobaTa daboloebis an nawiburebis raime meTodiT SeerTeba.

SeduReba abazanuri xerxiT 
SeduRebis xerxi, ixmareba ZiriTadad rkinabetonis konstruqciebis 

armaturebis pirapira SeduRebis dros. armaturis ReroebTan Sepirapire
bul adgilze qmnian foladis yalibs, romelSic rkalis siTboTi war
moiqmneba gamdnari liTonis abazana rkalis uwyveti moqmedebiT. abazanis 
liTonis siTboTi SesaduRebeli Reroebis torsebi dneba da gacivebisas 
SenaduRi SeerTeba warmoiqmneba.

SeduRebadoba
foladebisa da Senadnobebis Tviseba, SeduRebisas warmoqmnas SeerTe

ba, romlis Tvisebebi axlosaa SesaduRebeli masalebis TvisebebTan. war
moadgens SeduRebis unarianobas.

SeduReba kontrolirebad atmosferoSi
rkaluri SeduReba specialur hermetul kamerebSi. saSemduReblo 

naerTis dacvis mizniT aseT kamerebSi qmnian vakuums an sakont rolebeli 
Sedgenilobis airiT Seavseben.

SeduRebis lilvaki
SeduRebis procesSi gadamdnari liToni, romelic zolebis saxiT Se

duRebis denis wyaros gadaadgilebis mimarTulebiT formirdeba.
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SeduRebis mdgomareoba
sivrculi mdgomareoba, romelic ukavia nakeris wina mxares dnobiT 

SeduRebisas. maszea damokidebuli liTonis gadatanis mimarTuleba. Se
duRebis mdgomareoba ganisazRvreba nakeris gaswvrivi RerZis mdgomareo
biT da nakeris kveTis ganivi mdebareobiT, romlebic Sesabamisad xasiaT
deba pirveli _ nakeris daxris kuTxiT, meore _ mobrunebis kuTxiT.

SeduRebis reJimi
SeduRebis procesis zogi faqtoris (parametrebis) Tavmoyra, romle

bic uzrunvelyofen rkalis mdgradobas da mocemuli zomis, formisa da 
xarisxis SenaduRi nakeris miRebas.

SeduRebis teqnologiuri procesi
kvanZis (nakeTobis) SeduRebis teqnologiuri procesi, detalebis Se

duRebisaTvis momzadebis operaciebis Sesrulebis, am detalebis SeduRebi
sa da Semdgomi damuSavebis Tanamimdevrobis aRwera.

SeduRebis Semdgomi moSveba
nakeris da nakerTan mdebare areebis struqturis gaTanabreba Sinagani 

Zabvebis Semcirebis mizniT.

Seeliti 
CaWO4 Sedgenilobis minerali, volframis erTerTi madani, gamoirCe

va almasuri bzinvarebiT. S.is sisale mineralogiuri skaliT 4,5ia, xolo 
simkvrive _ 58006200 kg/m3. zogjer Seicavs molibdens (23 %mde MoO3). sax
eli daerqva Svedi qimikosis Seelis pativsacemad, romelmac volframis S. 
1781 wels aRmoaCina. 

SeerTeba 
ganasxvaveben mravali saxis S.s, romelTagan teqnikaSi gavrcelebulia:
S. SeduRebiT, xraxnuli, moqlonuri, kardanuli, xisti da araxisti, 

quroebiT da sxv.

Seviwroeba
deformaciis procesSi liTonis an Senadnobis namzadis, nakeTobis 

ganivkveTis farTobis Semcireba. fardobiTi S. (gamoxatuli procentebSi) 
nimuSis gaglejis Semdeg aris sawyisi da saboloo ganivkveTis farTobebis 
sxvaobis Sefardeba nimuSis sawyisi ganivkveTis farTobTan. fardobiTi S. 
liTonis plastikurobis erTerTi ZiriTadi maCvenebelia.

SezeTva 
1. urTierTmoqmedi detalebis sakontaqto zedapirze sapoxi niv

Tierebis wasma, xaxunis Zalebis Semcireba; 
2. nivTierebis wacxeba nakeTobebis zedapirze koroziisagan dacvis 

mizniT; 
3. fxvnilTa metalurgiaSi gare xaxunis Semcirebis mizniT liTo nuri 

fxvnilis damateba da yalibebisa da wnexis operaciebis dros;
4. moxaxune zedapirze SesazeTi nivTierebis wasmis procesi.
SezeTvis nivTierebis gvarobisa da daniSnulebis mixedviT arsebobs:

S. grafituli
ZiriTadi komponentia Txevadi an Sesqelebuli grafiti;
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S. damcveli
sakontaqto zedapirebis S. maTi koroziisagan droebiT dacvis mizniT;

S. Txevadi
xasiaTdeba sakmao TxevaddenadobiT moxaxune zedapirebis Cveulebri

vi temperaturis pirobebSi;

S. sqeli
xasiaTdeba araTxevaddenadobiT sakontaqto zedapirebis Cveulebrivi 

temperaturis pirobebSi;

S. hidrodinamikuri
SesazeTi nivTierebis datana hidrodinamikuri efeqtis xarjze, ro

melic warmoiqmneba sakontaqto zedapirebis maRali siCqariT urTierTga
daadgilebisas;

S. hidrostatikuri
SesazeTi masalis iZulebiTi (wneviT) miwodeba deformaciis zonaSi.

Sezneqiloba 
saglin(av)i glinebis an TviT naglinis gadaxra horizontaluri sibr

tyis mimarT, ramac SeiZleba maTi saboloo wuni gamoiwvios. 

Sezusteba 
Sezneqilobis gasworeba meqanikuri meTodebiT specialuri dganebis 

an mowyobilobis daxmarebiT.

SeTbobaSexureba 
namzadis, jarTis, kazmisa da sxva winaswari gaxureba. mag., orabazanian 

Rumlis erTerT abazanaSi kazmis CatvirTvisas misi gaxureba xorcieldeba 
meore abazanis dnobis da wvis procesis dros gamoyofili cxeli airebiT.

Sekaveba
raime procesis Seferxeba an specialurad dayovneba.

SekavSireba rCilviT
myar mdgomareobaSi sxvadasxva masalis nakeTobis da sxva nawilis 

gamdnari sarCiliT SeerTeba. S. r. xorcieldeba SesaerTebeli masalisa 
da sarCilis urTierTSelRobiT. minarCili nakeris warmoqmnis meqanizmis 
mixedviT ganasxvaveben mza sarCiliT, sakontaqtoreaqtiuls, reaqtiul
flusur, liTonkeramikul, difuziur, vakuumur da sxv. S. r.s gaxurebis 
wyaros mixedviT gavrcelebulia sarCiliani, infrawiTelsxivebiani, laze
ruli, induqciuri, eleqtrorkaluri, airCiraRdniani da sxva S. r.

Sekvra 
naglinis (wvrili, saSualo da msxvili sortuli naglinis) kona, ro

melic momxmareblisaTvis gasagzavnad Sekrulia mavTuliT an sxva bagiriT.

SekumSva 
1. nakeTobis an nimuSis deformacia Zalis moqmedebis Sedegad, rac 

iwvevs sxeulis zomebis Semcirebas Zalis moqmedebis mimarTulebiT;
2. liTonebis gamocdis saxesxvaoba SekumSvis deformaciis pirobebSi 

(ix. Ggamocdebi);
3. airebis moculobis Semcireba wneviT moqmedebis Sedegad. mag., adia

baturi S. 
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SekumSuli rkaliT SeduReba

SeduRebis meTodi, romlis drosac SesaerTebeli detalebis Se
duRebisaTvis gamoyenebuli plazmuri nakadi ikumSeba magnituri veliT, 
rkaluri plazmuri sanTuris saqSenSi airis nakadis an gafrqveuli siTxis 
gatarebiT.

SelRoba 

1. Senadnobis miReba misi komponentebis erToblivi gadnobiT;
2. liTonnakeTobebis an kazmis dnobis temperaturamde SeTboba.

Semavsebeli betonisa 

bunebrivi an xelovnuri fxvieri myari masala, romelic betonSi ika
vebs mTliani moculobis 8085 %s. Semavseblebi qmnis betonis xist ConCxs, 
amcirebs betonis xsnaris dajdomasa da dajdomis bzarebis Seqmnas.

SemamWidroebeli 

liTonnakeTobis, cecxlgamZle da sxv. masalis SemWidroebis gamom
wvevi komponenti an moqmedeba (ix. SemWidroeba). 

SemaSfoTebeli zemoqmedeba 

fizikuri sidide, romelic garedan Sedis sistemaSi, iwvevs mis cv
lilebas da arRvevs kanoniT marTuli sididis davalebul cvalebadobas.

Semdarebeli elementi 

mowyobiloba, romlis daniSnulebaa marTuli sididis faqtobrivi 
mniSvneloba Seadaros davalebuls da amis safuZvelze gansazRvros maT 
Soris gauTanxmoeba (gadaxra).

Semdgomi cementireba 

aSenebul gvirabSi samagridan wylis Semodinebis sruli an nawilo
brivi Sewyvetis mizniT samagris miRma sivrceSi gayvanili milebiT cemen
tis xsnaris daWirxvna.

SemduRebeli 

SeduRebis procesis Semsrulebeli maRalkvalificiuri profesiis 
specialisti (ix. SeduReba); specialisti, romelic SeduRebas axorcielebs.

Semvsebi 

wvrildispersiuli fxvnilovani an boWkovani masalebi, romlebic spe
cialurad SeaqvT kompozitis SedgenilobaSi dakveTili Tvisebebis misa
niWeblad.

Semzavebeli

igivea, rac Semrevi. 

SemTvisebloba 

foladis sadnobi abazanis mier feroSenadnobis malegirebeli ele
mentis aTvisebis unari; gamoiangariSeba malegirebeli elementis namwvis 
gaTvaliswinebiT. mag., feromanganumiT an silikomanganumiT cicxvSi gan
Jangvis SemTxvevaSi manganumis namwvi Seadgens 20 %s, rac gaTvaliswinebul 
unda iqnesASenadnobis gaangariSebisas.



380

Semkvriveba
igivea, rac SemWidroeba.

Semkrebi rekristalizacia
S. r., romelic xorcieldeba uSualod pirveladi rekristaliza

ciis Semdeg, rekristalizebuli marcvlis normaluri zrdiT mezobeli 
rekristalizebuli marcvlebis maRalnaxSirbadiani sazRvrebis migraciis 
xarjze. S. r. Termodinamikuri stimulirebaa _ marcvalTsazRvrebis ener
giis Semcireba, radgan marcvlovani struqtura, pirveladi rekristaliza
ciis damTavrebisas, Termodinamikurad arawonasworulia rekristalize
buli marcvlis zedapiris didi jamuri sididisa da marcvlebis sazRvarze 
araswori formis arawonasworuli zedapiruli daWimulobis gamo. marc
valTa sazRvrebi gadaadgildeba ise, rom maTi konfiguracia uaxlovde
ba wonasworuls: sazRvrebi cdilobs gasworebas, xolo waxnagebs Soris 
kuTxeebi iswrafvis 120°sken. S. r. dros marcvlebi metnaklebad Tanabrad 
msxvildeba da liToni SeiZleba daxasiaTdes erTi marcvlis saSualo 
diametriT. S. r.is dros marcvlis mniSvnelovani gamsxvileba xdeba gansaz
Rvruli xarisxiT deformaciisas da gansazRvrul temperaturamde gaxu
rebis Semdeg. deformaciis aseT xarisxs uwodeben kritikuls da naxSir
badiani foladisaTvis Seadgens 510 %s. swrafi zrda xdeba marto sawyisi 
ararekristalizebuli marcvlebis mier mezobeli marcvlebis STanTqmis 
Sedegad.

Semnelebeli 
raime fizikuri an qimiuri procesis siCqaris dayovnebis Semamcire

beli nivTiereba, romelic specialurad SeaqvT reaqciis zonaSi (ix. pasi
vacia).

Semogragna
igivea, rac Semoxveva an daxveva.

Semovleba 
igivea, rac Semofargvla, Semokaveba.

Semokirva 
igivea, rac amokirva _ cecxlgamZle masaliT an masiT raime moculo

bis amoSeneba an Semoglesa.

Semoqlibva 
igivea, rac qlibva, gaqlibva (ix. Qqlibva).

Semoqreva
sxmulebis, tvifrebisa da sxva liTonnakeTobaTa zedapiris Sekum

Suli haeriT gaqrevagawmenda.

SemoCarxva 
wriuli formis liTonnakeTobaTa saxarato dazgiT damuSaveba _ 

Semoxarateba.

Semowmeba
raime xelsawyos an iaraRis kontroli. xelsawyos Cvenebis Sedareba 

etalonuri xelsawyos CvenebasTan misi sizustis dadgeniT.
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Semrevi 
fxvnilovani an pastisebri masalebis Sesarevi, amrevi mowyobiloba 

erTgvarovani narevis miRebiT. konstruqciisa da daniSnulebis mixedviT 
ganarCeven: dolur (mbrunav), vibraciul, orkonusian, niCbebian da sxva 
saxis S.s.

Semrevi manqana 
mowyobiloba, romelic gamoiyeneba sxvadasxva masalis erTmaneTSi 

Sesarevad raime teqnologiuri procesis kazmis an cecxlgamZle mravalkom
ponentiani masis momzadebisTvis.

Semsrulebeli meqanizmi 
Semsrulebeli meqanizmi, romelic meqanikuri zemoqmedebiT axdens 

mmarTveli mowyobilobis signalis mixedviT marTvis obieqtis mareguli
rebeli zemoqmedebis cvalebadobas marTul obieqtze. Mmeqanizmi SeiZleba 
muSaobdes pnevmat(ik)uri, hidravlikuli an eleqtruli eleqtromagnituri 
ener giiT.

Semsubuqeba 
1. teqnologiuri raime procesis msvlelobis daCqareba, gaadvileba 

gamartivebis gziT an parametrebis SecvliT;
2. raime tvirTis wonis Semcireba. mag., liTonis ekonomiis mizniT 

zodis Tavuri nawilis moculobis SemcirebiT Tavuri CamonaWris wonis 
Semcireba. 

SemRvreva 
raime siTxeSi uxsnadi nivTierebis SetanaCayra, rac iwvevs dawmendi

li, gamWvirvale siTxis amRvrevas.

Semyareba 
nivTierebis Txevadidan myar mdgomareobaSi gadasvlis procesi, rom

lis periodi damokidebulia nivTierebebis Tvisebebsa da qimiur Sedgeni
lobaze.

SemCateba 
igivea, rac Semsubuqeba.

Semcveloba 
raime nivTierebaSi (foladebi, Senadnobebi, widebi, cecxlgamZle ma

salebi, masebi, fxvnilebi da sxv.) ama Tu im komponentis koncentracia, 
gamosaxuli woniT an procentuli nawilebiT. mag., naxSirbadis S. mocemuli 
markis foladebSi icvleba 0,140,30 % sazRvrebSi da saSualod aris 0,22 %.

Semcireba 
1. raime nivTierebaSi ama Tu im komponentis Semcvelobis daweva, dada

bleba, dakleba;
2. raime procesis parametris _ wnevis, temperaturisa da sxv. dada

bleba.

Semcirebuli sixSiris samfaza wertilovani SeduRebis manqana
specializebuli wertilovani manqana, romlis kvebis sqema saSuale

bas iZleva, samrewvelo sixSiris samfaza deni gardaiqmnas 1,520 hercis 
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sixSiris erTfaza cvlad denad. dabali sixSiris daxmarebiT miiRweva 
mosaxmari simZlavris daweva da im feromagnituri masebis gavlenis Semci
reba, romlebic manqanis meoreul konturSi saSemduReblo denis sididiT 
Seiyvaneba.

Semxvedri sangrevi
moniSnul wertilSi Sesaxvedrad, erTdroulad ori mxridan miwisqve

Sa samTo gvirabis gayvanis xerxi.

SemWidi 
nivTiereba, romelic gamoirCeva Semkvrelis, Sewebvadobis TvisebebiT. 

S. TvisebebiT xasiaTdeba Tixa, kirqva, cementi da sxva nivTierebebi, rom
lebic metalurgiul teqnologiebSi, cecxlgamZle masalebisa da masebis 
warmoebaSi, fxvnilovan metalurgiaSi farTod gamoiyeneba.

SemWidroeba 
1. forebis jamuri moculobis Semcireba fxvnilovan masalebSi maTi 

Secxobisa da wnexis procesebSi;
2. mikrosicarieleTa xarjze aRdgeniT TermodamuSavebisa da yovel

mxrivi wnevis moqmedebiT maRali tempera turis pirobebSi masalis simkvri
vis gazrda;

3. masalebis simkvrivis gazrda vibraciuli damuSavebiT;
4. siTxeebis, orTqlis an airebis gadinebis, aseve WuWyis SeRwevis aci

leba detalebs Soris arsebul RreCoebSi.

S. kontaqturi
SemWidroeba, romelSic SesamWidroebel detalebs Soris aris kontaqti;

S. rgoluri
kontaqturi SemWidroeba uZravi an moZravi rgolis saxiT, magaliTad, 

dguSis SemamWidroebeli rgoli;

S. samajuriT
kontaqturi SemWidroeba samajuris daxmarebiT;

S. ukontaqto
SemWidroeba, romelSic SesamWidroebel detalebs Soris araa kontaqti;

S. CobaliT
kontaqturi SemWidroeba Cobalis daxmarebiT.

Senadedi 
nivTierebis Sededebis procesis Sedegad miRebuli mdgomareoba.

Senadnobi 
ori an ramdenime elementisgan Sedgenili erTgvarovani sistema, ro

melsac Txevadi mdgomareobidan myar mdgomareobaSi gadasvlisas aqvs da
maxasiaTebeli liTonuri Tvisebebi.

qimiuri Sedgenilobis, Tvisebebis, daniSnulebisa da sxva niSnebis 
mixedviT ganarCeven mravali saxis S.s: 

S. adviladdnobadi
vercxliswylis, ceziumis, galiumis, rubidiumis, kadmiumis, kaliumis, 

tyviisa da TuTiis fuZeze liTonuri S., romlis dnobis temperatura ar 
aRemateba 327°Сs;
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S. amorfuli
xasiaTdeba amorfuli struqturiT, romelic zesiCqariT gacivebis 

teqnologiebis gamoyenebis Sedegad Txevadi mdgomareobidan myar mdgoma
reobaSi gadasvlisas miiReba;

S. antifriqciuli
gamoirCeva xaxunis mcire mniSvnelobis koeficientiT da cveTamedego

bis maRali doniT;

S. aramagnituri
S. spilenZis, aluminis, rkinis fuZeze, romelTa magnituri SeRweva

doba erTis tolia;

S. borSemcveli amorfuli
boris Semcveli rkinis, nikelis an kobaltis fuZeze amorfuli fero

magnituri S.;

S. gadasamuSavebeli
S., romlebic gamoiyeneba sxva Senadnobebis misaRebad, gadasadnobad. 

damoukideblad ar gamoiyeneba;

S. gamaxureblebisa
S. Fe-Cr-Al, Ni-Cr sistemis fuZeze, romlebic xasiaTdeba maRali mxur

valmedegobiTa da maRali kuTri eleqtrowinaRobiT (ix. niqromi);

S. deformirebadi
S., romelTa damuSaveba SesaZlebelia wnevis moqmedebiT;

S. egzoTermuli
S., romelTa Txevad liTonSi gaxsnisas siTbo gamoiyofa;

S. endoTermuli
S., romelTa Txevad liTonSi gaxsnisas (ganJangvis, legirebisa da 

sxva dros) siTbo STainTqmeba;

S. zegamtari
S., romlebic eleqtrodenis gatarebas am SenadnobebisTvis maqsimal

uri kritikuli temperaturis qvemoT winaaRmdegobas ar uweven;

S. zeplastikuri
S., romelic gansazRvrul temperaturul da deformaciis siCqaris 

pirobebSi zeplastikuri TvisebebiT xasiaTdeba;

S. Termomagnituri
magnituri S., romelTa gajerebis magnituroba gansazRvrul tempera

turaze mocemul temperaturul intervalzea damokidebuli;

S. koroziamedegi
S. rkinis, nikelis, spilenZis, aluminis, titanis, qromisa da sxva ele

mentebis fuZeze, romelic sxvadasxva agresiul garemoSi gazrdili koro
ziamedegobiT gamoirCeva;

S. kriogenuli
rkinis, nikelisa da aluminis fuZeze preciziuli S., romlebic xasi

aTdeba Tburi, eleqtruli, magnituri da meqanikuri TvisebebiT dabali 
temperaturebis (269°Сdan +20°Сmde) pirobebSi muSaobisTvis gamoiyeneba;

S. liTonuri
S., romelTa fuZea erTi an ramdenime liTonuri elementi da liTonu

ri Tvisebebi aqvs;
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S. magnituri
S., romelic xasiaTdeba feromagnetizmis TvisebebiT;

S. magniturrbili
S., romlebsac aqvT maRali magnituri SeRwevadoba da dabali koerci

tiuli Zala; magnitgamtarebad gamoiyeneba (ix. magniturrbili masalebi);

S. magnitursali
S., romlebsac aqvs dabali magnituri SeRwevadoba da maRali koer

cetiuli Zala; gamoiyeneba mudmiv magnitebad (ix. magnitursali masalebi);

S. mosamzadebeli
naxevarfabrikatebi, romlebic miiReba dabali xarisxis feradi 

liTonebis jarTisa da narCenebis gadadnobiT da raime Senadnobis gamo
sadnob kazmSi gamoiyeneba;

S. maRallegirebuli
S., romelTa SedgenilobaSi malegirebeli elementebis jamuri Semcve

loba 10 %ze metia;

S. mciredlegirebuli
S., romelTa SedgenilobaSi malegirebeli elementebis jamuri Semcv

eloba 2,5 %ze naklebia;

S. mZime
S. ZiriTadad volframis fuZeze, gamoirCeva maRali simkvriviT (aranak

leb 15000 kg/m3) da mxurvalmedegobiT;

S. mxurvalmedegi
S., romelTa fuZe ZiriTadad rkinaa, gamoirCeva gazrdili mxurvalme

degobiT;

S. mxurvalmtkice
S., Zneldnobadi da sxva liTonebis fuZeze, xasiaTdeba gazrdili mx

urvalsimtkiciT;

S. preciziuli
specialuri fizikuri da fizikurmeqanikuri Tvisebebis S., romelTa 

maRal xarisxs qimiuri Sedgenilobis sizustiT, struqturuli agebuleba
mdgomareobiT da damzadebis specifikiT aRweven;

S. sazambare
rkinis, spilenZis, nikelis, kobaltisa da sxva elementebis fuZeze 

drekadobis maRali mniSvnelobisa da relaqsaciuri mdgradobis mqone S., 
romelTa ZiriTadi daniSnulebaa manqanebisa da xelsawyoebis drekadi de
talebis damzadeba;

S. saSualod legirebuli
S., romelTa SedgenilobaSi malegirebeli elementebis jami 2,510 % 

farglebSi icvleba;

S. sxmuli
S., romelTa liTonnakeTobani meqanikuri damuSavebis gareSe gamoiyeneba;

S. feradi
S., romelTa fuZea erTi an ramdenime feradi liToni;

S. Zneldnobadi
S. Zneldnobadi elementebis fuZeze, romelTa dnobis temperatura 

1800°Сze metia;
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S. Sali
S. Zneldnobadi liTonebis karbidebis fuZeze (volframis, titanis da 

tantalis fuZiT), romelTa plastikur liTonur kavSirs ganapirobebs ko
baltis, nikelisa da molibdenis Semcveloba. gamoirCeva maRali sisaliT 
da cveTamedegobiT.

garda CamoTvlili S.ebisa, teqnikaSi gamoiyeneba mravali daniS
nulebisa da dasaxelebis liTonuri S.

SenaduRi

SeduRebis Sedegad miRebuli liTonnakeTobis an liTonkonstruqciis 
saxelwodeba.

SenaduRi kvanZi

SenaduRi konstruqciis nawili, romelSic SeduRebis saSualebiT 
aragasarTad ramdenime detalia SeerTebuli.

SenaduRi nakeri

SenaduRi SeerTebis ubani, romelic SeduRebis abazanis kristaliza
ciis Sedegad warmoiqmneba.

SenaduRi nakeris mikrobzari

SenaduRi nakeris bzari, romlis aRmoCenac aranakleb 50jer gadide
bisasaa SesaZlebeli.

SenaduRi nakeris remonti

SeduRebis im defeqtebis gamosworebis procesi, romlebic aRmoCeni
lia procesis dasrulebis Semdeg da miCneulia, rom SesaZlebelia maTi 
gamosworeba. remonti iTvaliswinebs nakerebis ubnebidan defeqtebis moci
lebas gaxexviT da aRniSnuli ubnebis Semdgomi SeduRebiT.

SenaduRi SenaerTebis simtkice

SenaduRi konstruqciis xarisxis ZiriTadi maxasiaTebeli maCvenebeli, 
romelic damokidebulia gamoyenebuli masalis simtkicesa da SeduReba
dobaze, ZiriTadi liTonis fizikurqimiuri Tvisebebis Sesabamisad saSem
duReblo masalebis swor SerCevaze, SeduRebis xerxis SerCevasa da reJim
ze, aseve _ SenaduRi SeerTebis tipsa da zomebze.

SenaduR nakerSi defeqtebis norma

defeqtebi SenaduR nakerSi, romlebic dasaSvebia gamosworebis gare
Se da teqnologiuri procesis kontrolis operaciebSia miTiTebuli.

SenaduR SeerTebaze bzarebis bade

SenaduRi nakeris gadamkveTi bzarebis jgufi.

Senazardi 

sxvadasxva masalaSi temperaturuli an sxva pirobebis SecvliT ga
mowveuli kristaluri agebulebis Canasaxi, romelic TandaTanobiT vi
Tardeba da xdeba nivTierebis kristaluri agebulebis safuZveli. mag., 
cecxlgamZle masalebSi warmoqmnili kristaluri S. anu nazardi, koqsis 
Senazardi da sxv.
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SenatyleJi
liTonproduqciis gavrcelebuli zedapiruli defeqti, romelic Zi

riTadad gamowveulia meqanikuri zemoqmedebiT (ix. tyleJa).

Senacvleba glinebisa 
glinebis sxva glinebiT Senacvleba maTi mwyobridan gamosvlisa an 

sxva saxeobis naglinis profilze gadasvlis gamo. zogierT SemTxvevaSi 
glinebi muSaobs Senacvlebis gareSe ramdenime Tvis ganmavlobaSi, zogier
Ti glini ki sul 24 saaTs muSaobs. glinebis gamZleobaze msjeloben li
Tonnaglinis im raodenobiT (tonebSi), romelic gaiglineba Senacvlebad 
Soris periodSi.

SenaWedi 
Wedvis xerxiT damzadebuli namzadi an nakeToba. gamosaWedi nakeTo

bis masalis mixedviT gamoWedva SeiZleba ganxocieldes rogorc civ, ise 
cxel mdgomareobaSi.

Seneleba 
raime procesis TandaTanobiT Semcireba. 

Senelebis dawyebis gadamwodi
satvirTo amwe manqanis avtomatizaciis sqemis nawili, romelic av

tomaturad irCevs Senelebis dawyebis wertils Zravas datvirTvis sidi
dis mixedviT. awevis TiToeul ciklSi tvirTis Tanabari moZraobis dros 
gadamwodi axdens Zravis datvirTvas misi aqtiuri simZlavris mixedviT da 
uzrunvelyofs gantvirTvis mrudebSi amwe WurWlis mudmivi, dadgenili 
siCqariT Sesvlas.

Sepkureba
SekumSuli airiT an haeriT raime siTxis an narevis (masis) xsnaris 

datana cecxlgamZle amonagis an sxva raime zedapirze.

Sepudvra 
wminda fxvniliT raime zedapiris dafarva _ Sefifqva.

Serardizacia (Serardizeba) 
foladis nakeTobebis koroziuli mdgradobis amaRlebis mizniT 

xorcieldeba moTuTieba, risTvisac nakeTobas TuTiis fxvnilTan erTad 
mbrunav dolSi 200350°Сze aTavseben.

Sereva 
raime narevis momzadebis procesi.

SerevaCareva
kazmis an gamdnari abazanis moreva SekumSuli haeriT, liTonis, xis 

ReroebiT an CamtvirTavi manqaniT, rofiT kazmis gadnobis daCqarebis, nad
nobis temperaturisa da qimiuri Sedgenilobis gaTanabrebis mizniT.

Sereuli ekonomika
Sereuli ekonomika (mixed economy) _ sakuTrebis mravalformianobaze 

dafuZnebuli ekonomikuri organizaciis forma sabazro ekonomikis qvey
nebSi, sadac samecniero organizacia eyrdnoba fasismier sistemas (bazars), 
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amasTan, makroekonomikuri arastabilurobisa da bazris arasrulyofilebis 
daZlevisaTvis gamoiyeneba saxelmwifo regulirebis sxvadasxva forma.

SerCeva kazmisa 
instruqciis mixedviT kazmis Sedgenis erTerTi ZiriTadi moTxovna, 

misi komponentebis rogorc xarisxobrivi, ise raodenobrivi TvalsazrisiT 
gansazRvra.

SesaduRebeli kveTis farTobi
SesaerTebeli zedapiris farTobi, romelic Cajdomis mimarTulebis 

perpendikularulia.

SesaduRi nawiburebis gadanacvleba (acdeniloba)
simaRleze SenaduRi nawiburebis cudi damTxvevis saxis defeqti, 

gamowveulia SenaduRi nakerebis uxarisxo awyobiT.

Sesrutva 
igivea, rac Sewova.

SeuduRebloba 
SeduRebis erTerTi gavrcelebuli defeqti, romelic SeimCneva Sena

duR nakerSi bzaris, sicarielis, niJarisa da sxva saxiT.

Seurevoba
ori an ramdenime saxeobis airi an siTxe erTmaneTTan kontaqtis piro

bebSi ar warmoqmnis erTgvarovan narevs. arSerevadi siTxeebis magaliTia 
erT abazanaSi foladisa da widis ori calkeuli fazis warmoqmna.

Seuqcevadoba 
nivTierebaTa Tviseba, romelic gamoixateba maT Soris mimdinare reaq

ciis sruli ganviTarebiT, saboloo produqtebis miRebiT.

SeuRleba 
ori an ramdenime obieqtis, procesis, movlenis urTierTdakavSirebu

li, TandaTanobiTi SeerTeba. miwisqveSa mSeneblobaSi gvirabebis gadakveTa 
zeerTmaneTTan, maTi geometriulad mdore SeerTeba. ganasxvaveben cirku
larul da lekalur SeerTebas maTi teqnologiuri da sivrceSi ganla
gebis Taviseburebebidan.

SeuRwevoba
nivTierebis Tviseba, winaaRmdegoba gauwios airebis an siTxeebis SeR

wevadobas. S. SeRwevadobis sapirispiro Tvisebaa (ix. SeRwevadoba).

Seucxobadoba
naxSirebis, cecxlgamZle fxvnilebisa da sxva sakazme masalis kom

ponentebis Tviseba, erTmaneTTan SereviT warmoqmnas dabali meqanikuri 
simtkicis mqone cxobili.

Seuwyvetoba 
teqnologiuri procesis mizandasaxuli Sesruleba, romelic ar 

iwvevs gauTvaliswinebel Seferxebas, produqciis xarisxis gauaresebas an 
wuns.
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Seferxeba 
raime mizeziT teqnologiuri procesis droebiTi gaWianureba, gaxan

grZliveba an Sewyveta.
teqnologiuri procesis Seferxebis magaliTebia: gamodnobis pro

cesis SeCereba sawvavis gamorTvis an xarjis Semcirebis teqnologiuri 
mizeziT, gamosaSvebi Raris, cicxvis, saCamosxmo Semadgenlobis dagvianeba. 
foladis nadnobis S. mwarmoeblurobis Semcirebis garda, mkveTrad auare
sebs liTonis xarisxs.

Sefoba saopero xelovnebis Rvawlmosili varskvlavebis 
saiubileo RonisZiebebisa

metalurgiuli qarxnis (direqtori g. qaSakaSvili) finansuri uzrun
velyofiT wina saukunis 90ian wlebSi baTumSi Catarda tenorTa konkursi 
sabWoTa kavSirisa da saqarTvelos saxalxo artistis zurab anjafariZis 
TavmjdomareobiT, miZRvnili sabWoTa kavSiris saxalxo artistis daviT 
andRulaZis 100 wlis iubilisadmi. gamoica saiubileo da SerCeuli reper
tuaris krebulebi. 

saopero xelovnebis varskvlavebis lamara Wyonias, medea gabunias, 
zurab anjafariZis, rezo kakabaZis, vladimer kekelias, Tengiz muSkudia
nis, maTi maswavleblis valerian qaSakaSvilis 100 wlis iubilesTan dakav
SirebiT gamoica kompaqtdiskebi da saiubileo krebulebi. iubile Catarda 
operis Teatrsa da mis mSobliur baRdaTSi. 

respublikis damsaxurebuli artistis gamoCenili tenoris aleko 
xomerikis TxovniT, guram qaSakaSvilis finansuri mxardaWeriT, baTumis 
dramatul TeatrSi daidga z. faliaSvilis opera `abesalom da eTeri~, 
ramac dasabami misca aWaraSi saopero xelovnebis ganviTarebasa da baTumis 
operis Teatris mSeneblobas, sadac bevri axalgazrda momRerali aRizarda.

g. qaSakaSvilis piradi iniciativiTa da saxsrebiT gamoica didi xe
lovanisa da Cveni qveynis patriotis anzor erqomaiSvilis mier msoflio 
sacavebSi aRmoCenili qarTveli momRerlebis, saqarTvelos bulbulis vano 
sarajiSvilis, laskalaSi pirveli qarTveli momRerlis filimon qoriZis, 
ioseb tomaSeviCis, valerian qaSakaSvilisa da misi moswavleebis Sesrule
buli ariebis kompaqtdiskebi.

gamoicaNnodar andRulaZis, medea amiranaSvilis, cisana tatiSvilis 
saiubileo krebulebi, es didi saero saqmeebi g. qaSakaSvilma saopero 
xelovnebaze damaSvralebis: nodar andRulaZis, anzor erqomaiSvilis, 
jansuR kaxiZis, xelovnebis didi qomagis, profesor niko xatiaSvilisa da 
kulturis ministris, qveynis didi patriotis valerian asaTianis TxovniT 
da konsultaciebiT, gverdSi dgomiTa da mxardaWeriT ganaxorciela. 

Seqcevadoba 
1. igivea, rac reversiuloba (ix. reversia);
2. qimiuri reaqciebis ganviTareba ukumimarTulebiT, e. i. sawyisi morea

gire produqtebis miRebiT.

SeRwevadoba 
eleqtroobis, eleqtromagnituri velis, gamosxivebis, siTbos, haeris, 

tenis, airis da sxv. SeRwevaSesvla da gatareba raime myari sxeulis mier, 
mag., airSeRwevadoba cecxlgamZle masalebSi ganisazRvreba gamosaxulebiT: 
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Va =Vbδ /Fτ p , sadac Va _ aris ceclxgamZle masalaSi gatarebuli airis 
moculoba; δ _ cecxlgamZle masalis sisqe m; F _ cecxlgamZle masalis 
farTobi, romelSic gadis airi, m2; τ _ dro, romlis ganmavlobaSi xdeba 
airis gatareba masalis gavliT, sT; p _ wnevebis sxvaoba masalis or 
mopirdapire zedapirs Soris (kedlis erTi da meore mxridan), wy.sv., mm.

Secxoba 

igivea, rac aglomeracia.

Secxobadoba 
fxvnilovani masalebis Secxobis unari. koqsvadi da sxva markis nax

Sirebis unari da xarisxobrivi maCvenebelia, romelic haerisagan izoli
rebul garemoSi 500600 °C temperaturaze gaxurebisas mJRavndeba maTi dar
bilebiTSecxobiT. Secxobis periodi damokidebulia koqsvadi naxSirebis 
qimiur Sedgenilobaze, mWle da cximiani markis koncentratebis Tanafardo
baze. es maCveneblebi ganapirobebs koqsvis Tbouniarianobas, mis simkvrives 
da barabanis maCvenebels. xasiaTdeba aqroladi nivTierebis gamoyofiT. 
procesi mimdinareobs sakoqse batareebis 25 m3 moculobis RumelSi. dako
qsvis xangrZlivoba damokidebulia sakoqse kazmis qimiur Sedgenilobaze 
_ cximiani da mWle naxSirebis Tanafardobaze. dakoqsvis periodSi xdeba 
Zvirfasi airadi da Txevadi qimiuri produqtebis gamoyofa da specialur 
ganyofilebaSi gadamuSaveba (ix. sakoqse batarea). mura da sxva dabali 
metamorfizmis matarebel naxSirebs ar gaaCniaT Secxobis una ri.

Sewidva 
cicxvis an sxva metalurgiuli agregatis armaturuli, sakontro

lo cecxlgamZle amonagis pirveli nadnobis CamosxmiT xdeba sakontrolo 
amonagis Sewidva, rac axangrZlivebs rogorc armaturulis, ise muSa amona
gis mdgradobis xangrZlivobas.

Sewova 
1. siTxis, haeris, airis moxvedriT agregatis, milgayvanilobaSi war

moqmnili gaiSviaTebis moqmedebiT. S. uaryofiTad moqmedebs agregatebis 
hidravlikur reJimze, wevaze (ix. weva);

2. raime sxeulis mier siTxis, airis, tenis an sxva nivTierebis aTvisebaa.

SewrTobadoba
foladis Tviseba nakeTobis zedapiridan gansazRvrul siRrmeze mii

Ros wrToba. am TvalsazrisiT ganarCeven arasrul da srul S.:

S. arasruli
procesi, romlis drosac nakeTobis mxolod zedapiruli fenebis 

wrToba mimdinareobs;

S. gamWoli
procesi, romlis drosac nakeTobis mTliani moculoba iwrToba.

SeWiduloba 
myari, Txevadi da airovani sxeulebis molekulebs Soris urTierT

moqmedi ZalebiT gamowveuli movlena, romelTa mniSvneloba nivTierebaTa 
agregatul mdgomareobas ganapirobebs.

Sexureba 
igivea, rac dabal temperaturaze gaxureba.
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Sveleri 

glinvis Sedegad miRebuli Пis magvari kveTis mqone liTonis koWi. 
S.s ganasxvaveben nomrebiT simaRlis zomebis mixedviT. mag., #12 S.s aqvs 
120 mm simaRle, #14 – 140 mm da a. S. S. farTod gamoiyeneba samoqalaqo da 
samrewvelo mSeneblobaSi.

Sverili 

konstruqciis an manqanis gamoSverili nawilis horizontaluri mimar
TulebiT, Tavisufali sigrZe, romelic gansazRvravs misi moqmedebisa da 
momsaxurebis zonas. mag., konsoluri amwis S., liTondamamuSavebeli Carxis 
S. da sxv.

Sveuli 

wvril Tokze dakidebuli tvirTi, romelic gvaZlevs saSualebas, vim
sjeloT raime zedapiris vertikalurobaze. mizidulobis Zalis zemoq
medebiT tvirTi aZlevs Toks mudmivad vertikalur mimarTulebas.

STamnTqmeli 

igivea, rac absorbenti.

STanTqma 

igivea, rac absorbcia. 

Siberi 

siTxis, airebis, wvis produqtebisa da sxva nakadebis moZraobis maregu
lirebeli fari, saketi, romelic gadaadgildeba nakadis perpendikularu
lad an 90°sTan axlo kuTxiT. bolo wlebSi tradiciuli saCeris nacvlad 
farTod gamoiyeneba Txevadi liTonis saCamosxmo cicxvis S. saketi.

Siberi kvamlsadenisa 

metalurgiuli agregatebis _ Rumlebis _ kvamlsadenebis Camketi fari.

Siberi (xisti saCamosxmo)

tradiciulad foladis Camosxma xdeboda saCamosxmo cicxvis Samotis 
agurebiT awyobili saCeriT, romelic ver uZlebda liTonis temperaturas 
da xSiri iyo saCeris ga reSe foladis Camosxma ava riuli wuniT. Siberebis 
Camosxma aTvisebul iqna aSSSi, sadac 1965 wels  axal daniSnuli ministri 
ivane kazaneci gaemgzavra meta lurgebis jgufTan er Tad. maT amerikidan 
Ca moitanes xisti Siberis 
dam zadebis teqnologia da 
pirvelad dainerga li
beckis metalurgiul qar
xanaSi. am siaxlis gasac
nobad lipeckSi gaemgzavra 
mar tenis saamqros ufrosi 
g. qaSakaSvili. Mman gaicno 
kolega s. afonini. misi meS  
veobiT direqtori s. kol
pakovi (momavali minis trebi) 
da g. qaSakaSvili rusTavSi 
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dabrunda xisti SiberebiT datvirTuli sa bargo manqaniT. xisti konstruq
ciis Siberebis gaumjobeseba moqmnil zambarian Siberebad ganxorcielda 
rusTavSi, romelic ramdenime dnobas uZlebda.  

Siga defeqti 

liTonproduqciis (naglinis) an zodis faruli, SeuiaraRebeli Tva
liT uxilavi defeqti.

Siga energia

sistemis mdgomareobas gansazRvravs _ sistemaSi Semavali yvela sax
is ener giis jami im energiis gamoklebiT, romelic aqvs miRebuli sxva 
sistemis sxeulebTan urTierTqmedebis dros. Siga energia Sedgeba mole
kulurkinetikuri da molekulurpotenciuri energiebisagan. pirveli Sei
cavs molekulaTa moZraobis energias, meore _ sxivur, birTvul, magnitur 
da sxva energiebs.

dU=∂Q - ∂W; ∫1
2dU=U2-U1=∆U, sadac Q aris siTbo; W – muSaoba; U1 – 

Siga energia pirvel mdgomareobaSi; U2 – meoreSi.

Siga Carxva

liTonnakeTobaTa Siga zedapiris meqanikuri (WriT) damuSaveba an siR
ruis miReba.

SigawvisZraviani saSemduReblo agregati

generatoruli agregati, romelic rkaluri SeduRebisas gamoiyeneba, 
rogorc mudmivi denis wyaro. is Sedgeba saSemduReblo generatorisa da 
masTan meqanikurad mierTebuli Sigawvis Zravasagan. ganasxvaveben stacio
narul da gadasaadgilebel saSemduReblo agregatebs.

Sigsaxraxni 

WriT damuSavebis iaraRi, liTonur da araliTonur nakeTobaSi Siga 
xraxnis moWris instrumenti.

Skivi 

igivea, rac Rveduri gadacemis borbali an sxv.

Sleifiani oscilografi

eleqtromagnituri oscilografi SedarebiT neli eleqtruli proce
sebis dakvirvebisa da fotografirebisTvis. Sleifiani oscilografis moZ
ravi sistema Zalze wvrili mavTulisagan damzadebuli (Sleifi) maryuJia, 
romelic Tavsdeba mudmivi magnitis an eleqtromagnitis polusebs Soris.

Sleperi
saglin(av)i dganebisa 

da agre gatebis meqanizmi, 
iyeneben naglinis gada saad 
gileblad gli nvis RerZis 
marTobuli mi  mar TulebiT. 
S.is Ziri Tadi muSa detale
bia moZ ravi TaTebi, romle
bic moZraobaSi mohyavs spe
cialur urikebs an bagi rebs.
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Slikeri
1. fxvnilovani masalis mdgradi koncentrirebuli suspenzia kargi 

denadobiT; 2. sqeli comisebri masa, romelic mzaddeba wyalSi Sereuli 
wvrilad dafxvnili sawyisi silikaturi masalisagan. gamoiyeneba cecxl
gamZle masalebis dasamzadeblad; 3. tyviis, bismuTisa da kalis rafinirebis 
Tanamdevi produqtebi, romlebic ganicdis Semdgom gadamuSavebas. qimiuri 
Sedgenilobis mixedviT ganasxvaveben e. w. msuqan da mSral Slikerebs:

S. msuqani
Seicavs 35 % spilenZsa da 8090 % tyvias, warmoiqmneba Savi tyviis 

gacivebisas 335340°Сmde;
S. mSrali
Seicavs 1030 % spilenZsa da 5070 % tyvias. warmoiqmneba Savi tyviis 

gacivebisas 550600°Сmde.

Slifi 
igivea, rac xexi.

Slici 
igivea, rac Rarobi, manqanebisa da meqanizmebis detalebis xistad 

Sesa erTebeli, RerZebis Rarebis mqone daboloebebi, Sverilebi. ori deta
lis RerZis urTierTSeerTeba xorcieldeba Rarobis Sesabamis RrmulebSi 
moTavsebiT _ CajdomiT. SliciT SeerTeba, sogmaniT SeerTebasTan Sedar
ebiT, gamoirCeva zogi upiratesobiTa da saimedoobiT.

Slixi 
oqros qviSis recxvis dros miRebuli koncentrati, Sedgeba gamorecx

visadmi mdgradi mZime mineralebisagan.

Smaltini 
(Co,Ni,Fe) As3 Sedgenilobis minerali, kobaltis madani. 

Sneki
cecxlgamZle masebis, fxvieri da sxva  masale bis 

Semrevi an sazeli xraxnisebri meqanizmi, rome lic, Sere
vis garda, axorcielebs masalis grZiv ga daadgilebas.

nax.: Snekiani Semrevi

SoTi 
sxvadasxva daniSnulebis aluminis, Tujis Senadnobisa da sxva liTo

nis SoTisebri sxmulebi 4dan 50kgmde wonis da sxvadasxva zomebisa, 
romelTa Semdgomi gadamuSaveba, transportireba da gamoyeneba xdeba sa
kuTriv metalurgiul warmoebaSi.

Spateli 
igivea, rac fiTxi.

Spati 
CaF2 Sedgenilobis minerali, Sedis mravali saxeobis madnis Sedge

nilobaSi, mdnobis flusis saxiT farTod gamoiyeneba foladis dnobis 
procesebSi widis gamaTxeleblad, agreTve, fTorovani nivTierebis _ krio
litis misaRebad. 
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Spigeli 
igivea, rac sarkisebri (kriala) Tuji. 

Spindeli
1. saglin(av)i dganis amZravi sistemis ZiriTadi lilvi, romlis da

niSnulebaa mTavari amZravis reduqtoridan glinebisaTvis brunviTi moZ
raobis gadacema;

2. liTonsaWreli Car
xis amZravTan dakavSirebuli 
li l  vi, masze magrdeba da
samu Sa vebeli detalisa da 
ia raRis CamagrebisaTvis sa

Wiro sa marj vi.

nax.: milsaglinavi dganis
Spindelebi (1).

Spineli 
JangbadTan ori liTonis rTuli qimiuri naerTi, romelTagan erTi 

maTgani gardamavali elementia. Sedgenilobis mixedviT ganarCeven: alumin
magniumis S.s MgAl2O4, qromovan (MgCr2O4) da qrommanganumiani S.s (MnCr2O4) 
_ rkinanaxSirbadovani Senadnobebis erTerTi araliTonuri CanarTebi.

Sps `foladkonstruqcia~ 
samSeneblosamontaJo ubani, Semdeg sammarTvelo `foladkonstruq

cia~ Seiqmna 1944 wels amierkavkasiis metalurgiuli qarxnis mSeneblobi
saTvis momavali qarxnis teritoriaze. foladkonstruqciebis daarsebidan 
sammarTvelos xelmZRvanelobdnen: mixeil korneevi, aleqsandre Cubukovi, 
anatoli sivovasovi, nikoloz samoilenko, irakli arobeliZe, iuza Tofu
ria. 1972 wlidan sammrTvelos 32 weli xelmZRvanelobda liTonkonstruq
ciebis montaJSi gamocdili inJineri iuri barbaqaZe. 

`foladkonstruqciis~ sammarTvelos amierkavkasiis metalurgiuli 
qarxnis 42 saamqros mSeneblobasa da montaJSi gansakuTrebiT aRsaniSnavia 
martenis saamqros saRumle da saCamosxmo 30 metriani malis 6 metriani 
kveTis moqlonuri SeerTebis konstruqciis 450 tona tvirTamweobaze gaTv
lili saCamosxmo amweebis savali da sayrdeni koWebis damzadeba, montaJi 
da Semdeg moqmed saamqroSi saCamosxmo amweebis savali koWebis gaZliereba 
700 tona tvirTamweobamde. 

`foladkonstruqciis~ sammarTvelos memontaJe brigadebis mier da
montaJebulia rusTavis qimiuri sasuqebis, qimiuri boWkos, cementis, amwe
mSenebeli da sxva qarxnebis sawarmoo Senobebi, Sesrulebulia zestafonis 
feroSenadnobi qarxnis, madneulis samTogamamdidrebeli kombinatis da 
sxva qarxnebis samontaJo samuSaoebi, maT Soris Tbilisis, erevnis, sate
levizio da mravali radiogadamcemi anZis. Cvens qveyanaSi _ sportuli 
kompleqsebis, sasaxleebis, darbazebis, mravalsarTuliani sacxovrebeli 
saxlebis, liTonis konstruqciebis montaJi da sxv. 

gansakuTrebiT aRsaniSnavia Sps `foladkonstruqcis~ miRwevebi da
moukidebeli saqarTvelos periodSi, rac miRweulia maRalkvalificiuri 
kadrebiT, maT Soris simaRleze momuSave memontaJeebiT. Sps `foladkon
struqciis~ SromiTi koleqtivis saqmianobas unarianad xelmZRvanelobs 
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`foladkonstruqciis~ samontaJo saqmeebSi gamobrZmedili Sps `foladkon
struqciis~ direqtori giorgi barbaqaZe.

Spuri 

asafeTqebel qanSi manqaniT gaburRili cilindruli formis xvreli, 
romlis diametri (35/50 mm) umniSvneloa mis sigrZesTan (1:3) SedarebiT. 
SpurSi aTavseben feTqebadi nivTierebis vaznebs. vaznebs ukavia Spuris sig
rZis 0,50,7 %, Spuris darCenil nawils avseben inertuli masaliT.

Spuris gamoyenebis koeficienti 

Spuris aufeTqebeli nawilis Sefardeba Spuris mTel sigrZesTan; to
lia 0,8-1,0 sididis.

Sreebis hidravlikuri gaxleCa (daSla)

bzarebis warmoSobis wesi mimdebare samTo qanebSi blanti siTxis Ca
tumbviT _ wnevis Seqmnis gziT.

Srianoba 

igivea, rac zodis zolianoba (ix. zolianoba).

Sroba 

1. metalurgiuli nedleulis momzadebis teqnologiuri procesebis 
erTerTi safexuri, romlis daniSnulebaa rogorc higroskopiuli, ise 
kondensirebuli tenis moSoreba;

2. metalurgiuli agregatebis Rumlebis, cicxvebisa da sxva amonage
bidan tenis moSoreba civi an kapitaluri remontidan gamosvlis Semdeg.

Stabeli 

igivea, rac wyobili.

Staini 

zogierTi feradi liTonis warmoebis Sualeduri produqti, romelic 
misaRebi liTonebis (spilenZi, nikeli, tyvia da sxv.) sulfidebis Senadno
bia rkinis suflidTan. arsebobs S.is Semdegi ZiriTadi saxeobebi:

S. TeTri
spilenZis S., romelic rCeba konverterSi dabervis pirveli periodis 

bolos rkinovani widis mocilebis Semdeg. T. S. Seicavs 7880 % spilenZs;

S. nikelisa
Seicavs 1620 % Ni, 5460 % Fe, 1820 % S da 0,10,2 % Cu da aris nikelis 

warmoebis Sualeduri produqti;

S. spilenZisa
Seicavs 4575 % Cu; aris spilenZis warmoebis Sualeduri produqti.

Stampebi 

igivea, rac tvifrebi (ix. tvifri).

Stangi 

igivea, rac Rerobi.

Stanguri samagri _ ixileT ankeruli samagri.
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Stifli 
xelis liTonsaWreli iaraRi, gansazRvruli kveTis iribad gadaWri

li Rero mWreli daboloebiT, iyeneben gravirebisaTvis da agreTve wvrili 
detalebis saWrisad.

Stifti 
igivea, rac wkiri.

Stoki 
igivea, rac Woki.

Stola 
horizontaluri miwisqveSa gvirabi, romelsac aqvs erTi uSualo 

gamosasvleli miwis zedapirze; iyeneben rogorc sadazvervo, ise saeqsp
loatacio samuSaoebisaTvis.

Streki 
horizontaluri miwisqveSa gvirabi, romelsac miwis zedapirze uSua

lo gamosasvleli ara aqvs da gayvanilia wiaRiseulis fenis mimarTulebis 
(gavrcelebis) xazis Tanxvdenilad.

Streki savele 
horizontaluri miwisqveSa gvirabi, romelsac miwis zedapirze uSu

alo gamosasvleli ara aqvs da gayvanilia fuW qanSi fenis gavrcelebis 
xazis mimarTulebiT.

Strifsi 
foladis zoli, romlis sisqe icvleba 2,7dan 6,0 mmmde, sigane _ 63

dan 415 mmmde gaglinuli nawiburebiT.

Suakedlisi 
sakoqsi batareis Rumlebis kamerebSorisi sivrce, sadac axorciele

ben airovani saTbobis wvas. S.is siTbo gadaecema sakoqse cxobils. aseT 
SemTxvevaSi S.s uwodeben gamxurebels S. 

Sualeduri mniSvnelobis naxevargamtari 
nivTierebani, romelTa eleqtrogamtaroba xasiaTdeba liTonebsa da 

dieleqtrikul masalebs Soris Sualeduri mniSvnelobebiT; (106104 om.1 sm1) 
da (10101012 om1. sm1) _ eleqtrogamtarobebis Sesabamisad.

nivTierebis eleqtrogamtaroba absolutur nul temperaturaze mci
rea, magram temperaturis matebasTan erTad, mniSvnelovnad izrdeba, vi
naidan akrZaluli aris mcire zomis gamo eleqtronebs SeuZliaT gamtaro
bis ares an savalento zonis xvrelebiT eleqtrogamtarobis gazrda.

Suasadebi 
1. Tunuqis Txeli (11,5 mmmde sisqis) firfita, romelsac iyeneben qrom

magnezitis ori mezobeli aguris Secxobad. S.is daniS nulebaa kamaris radi
usis da wyoburis hermetulobis uzrunvelyofa. S.s xSirad Tboizolaciis 
uzrunvelyofis mizniT azbestis filebisagan amzadeben;

2. Subluri SeerTebis SemakavSirebeli safeni, romelic avsebs sivrc
es or an met SesauRlebel zedapirs Soris. gamoiyeneba hermetizaciis miz
niT.
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Sunti
eleqtrosazom xelsawyoTa eleqtroqselSi CarTuli raime gamtari 

_ winaRoba, romlis daniSnulebaa ganzomilebaTa intervalis gafarToeba.

Suro 
miwisqveSa daxrili gvirabi, romelsac miwis zedapirze uSualo gamo

sasvleli ara aqvs da ZiriTadad sasargeblo namarxisa da fuWi qanis zeda 
horizontebidan qveda horizontebze CamosaSvebad iyeneben.

Surfi 
mcire siRrmisa da Wrilis cilindruli vertikaluri Wa, gayvanili 

mTis qanebSi, sasargeblo wiaRiseulTa dazvervis mizniT saventilaciod 
an asafeTqebeli samuSaoebis gansaxorcieleblad. S.s Rrudosac uwodeben 
(qarTuli Sesatyvisi).

Suqi CiraRdnisa (alisa) 
CiraRdnis (alis) erTerTi ZiriTadi maxasiaTebeli Tviseba, romelic 

ganisazRvreba misi gamosxivebis unariT eleqtromagnituri talRebis sigr
Zes xilul diapazonSi. S.s sxvagvarad sikaSkaSes uwodeben.

Suqnakadi 
sinaTlis energiis raodenoba, romelic gadis raime farTobze drois 

erTeulSi.

Suqtexa 
sinaTlis gardatexa, igivea, rac refraqcia.

Suquri nakadis avtomaturi kontroli 
maRaros akumulatoruli ganaTebis sinaTlis nakadis sazomi avtoma

turi xelsawyo.

Suqfiltri 
gamWvirvale garemo (mina, raime siTxe SeRebili sxvadasxvafrad), ro

melic cvlis maTze gamavali sinaTlis sxivebis speqtrs an sinaTlis naka
dis sididis mniSvnelobas.

Sxefeba 
1. foladis uwyveti Camosxmis zodis meoreuli gacivebis, glinebisa 

da naglinis wyliT gafrqveuli nakadiT gaciveba;
2. boyvebis wylis gafrqveuli nakadiT gaciveba. 

Sxefsacivari 
1. koSkura tipis daxrilkedlebiani wriuli wyalmomaragebis siste

mis mowyobiloba atmosferuli haeriT wylis gacivebis mizniT;
2. atmosferuli haeris mimarTuli nakadiT wylis didi raodenobis 

gamacivebeli mowyobiloba.

Sxivi 
siCqaris, wnevis, temperaturis da sxva fizikurmeqanikuri Tvisebebisa 

da parametrebis cvalebadoba sivrcis (manZilis) an drois intervalSi. S.s 
gansakuTrebuli mniSvneloba eniWeba metalurgiuli procesebis sasurveli 
mimarTulebiT warmarTvisaTvis.
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C

CabinZureba, dabinZureba foladisa

sxvadasxva mizeziT Txevad foladSi didi raodenobiT araliTonuri 
egzogenuri an endogenuri CanarTebis moxvedra an Setana, ramac SeiZleba 
gamoiwvios liTonproduqciis saboloo wuni.

Cabma

1. martenis Rumlis kamaris Camosakidi konstruqciis erTerTi ele
menti, xraxniani Rerosa da samagri rkalis erToblioba;

2. xiduri amwis an sxva tvirTamwe mowyobilobis daxmarebiT gadasa
tan tvirTze bagiris kauWis Cabma.

CabJutva

CiraRdnis an alis Caqrobamde miyvana.

Cabugva

saTbobis, sawvavis sruli dawva, danacrianeba.

Cageba 

azbestis, forovani saizolacio Samotis aguris Sris Cafena Rumlis 
qvedis, regeneratorebis wyoburis dagebaamoSenebisas da sxv.

Caglinuli 

1. naglinis zedapiruli defeqtis erTerTi saxe, romlis gamomwvevi 
mizezebidan ZiriTadia e. w. grZivi `ulvaSi~ _ nawiburi, uxeSi kawruli da 
sxv.;

2. furclovani an Rru namzadis aglinvisas miRebuli momrgalebuli 
kide.

Cagubeba 

Rumlis eqsploataciisas qvedze gaCenil RrmulebSi Txevadi liTonis 
an widis gubeebi, romelsac qvedis daduRebis dros ufrosi ostati haeris 
an Jangbadis WavliT amoasufTavebs da Seavsebs magnezitis fxvniliT. 

CadenaCadineba

raime nakadis (widis, liTonis, wylis da sxv.) specialuri daniS
nulebis Raris, arxis gavliT dinebaCadinebaa.

Cazneqiloba 

igivea, rac Sezneqiloba.

CaTaxis brZmedebi

saqarTveloSi, rogorc Savi, ise feradi metalurgia saerTaSoriso 
doneze iyo ganviTarebuli, Cveni saxelovani mefeebis didi yuradRebis 
wyalobiT, Cveni qveynis ena, mamuli, sarwmunoeba qarTulma iaraRma gadaar
Cina da moitana Cvens Taobamde.

feradi, Zvirfasi liTonebis warmoeba, alaverdis feradi liTonebis 
qarxana (dRes somxeTis respublikisaa), axtalis Zvirfasi liTonebis sa
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warmo, aseve Savi metalurgiis – foladis warmoeba iaraRisaTvis borCa
loSi, bolnisSi, sofel foladaurSi, mefe erekle IIs saxelTanaa dakavSi
rebuli da qveynis Tavdacvisunarianobis gazrdis garda, feradi, Zvirfasi 
liTonebis da Savi liTonebis nawarmis eqsportsac axorcielebda qarTl
kaxeTis samefo. Bbolnisis CaTaxis brZmedebi me20 saukunis 30ian wlebamde 
funqcionirebda. 

sof. foladaurSi, saqarTvelos damoukideblobis periodSic 19181925 
ww.Si funqcionirebda CaTaxis brZmedebi, adgilobrivi rkinis madnebisa 
da qarTuli xis naxSiris gamoyenebiT. qarxanaSi isxmeboda qveynisaTvis 
saWiro manqanebis mowyobilobebis detalebi, TbilisSi aSenebuli xidebis 
moajirebi da sxv. 

sabWoTa xelisuflebis periodSi CaTaxis brZmedebis arsebobam azri 
dakarga, radgan liTonproduqciiT qveynis momarageba centralizebuli 
gaxda, gansakuTrebiT zestafonisa da rusTavis qarxnebis amoqmedebis Sem
deg. 

Caketva kriWisa 

brZmedis an sxva liTonsadnobi agregatis gamosaSvebi xvrelis cecx
lgamZle fxvniliT an masiT amovseba, daketva.

CamoTla 

cecxlgamZle amonagis _ kedlis, aguris zedmeti nawilis moWra, moT
la maTi saWiro zomebis miRwevis mizniT.

Camokideba kazmisa 

WaSvur RumlebSi, brZmedSi kazmis neli svla an moZraobis Sewyveta 
teqnologiuri procesis Seferxebis gamo (gaxirva da sxv).

Camomsxmeli 

Txevadi foladis an sxva Senadnobebis Camosxmis teqnologiuri pro
cesis ganmaxorcielebelTa wamyvani specialisti.

CamonaWeri 

zodis, naglinis teqnologiurad aucilebeli CamoWrisaTvis gankuTv
nili nawili. mag., araliTonuri CanarTebiT gajerebuli zodis Tavuri 
nawili, Cajdomis sicarielesTan erTad glinvis dros makratliT Camoi
Wreba.

Camongreva 

samTo qanebis mdgradobis uneblie an iZulebiTi rRveva.

Camosakidi Taro 

Taro, Cveulebriv Sedgeba ori an meti sarTulisagan, romelic Wau
ris mSeneblobis dros meqanizmebs, mowyobilobebsa da meSaxteebs icavs 
sangrevSi ucxo sagnis Camovardnisagan.

Camosakidi samagri 

vertikaluri gvirabis samagris formireba da fiqsacia Camosakidi 
elementebis meSveobiT. Camosakid samagrad xis CarCoebs, liTonis an rki
nabetonis tubingebs iyeneben.
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Camosxma
Txevadi foladisa da sxva Senad nobebis warmoebis teqnologiuri 

pro cesis erTerTi mniSvnelovani safexu ri, romelic bevrad gansazRvravs 
li Tonproduqciis xarisxs da mdgomare obs Txevadi liToniT specialuri 
da niSnulebis yalibis, boyvebis teqno logiiT gaTvaliswinebuli parametre
biT SevsebaSi. amJamad iyeneben C.is ramdenime meTods: 

C. vakuumSi
C. gaiSviaTebul atmosferoSi foladis daJangvis Tavidan acilebisa 

da liTonis sisufTavis uzrunvelyofis mizniT;

C. zemodan
C., romlis drosac Txevadi liTonis nakadi boyvSi xvdeba zemodan, 

saCamosxmo cicxvis Siberis xvrelidan; 

C. kokilSi
sxmulis miRebis procesi, gravitaciuli ZalebiT gamdnari liTonis 

Casxma liTonur yalibSi – kokilebSi. kokilis yvelaze mniSvnelovani ele-
mentia misi muSa zedapiris damcavi danafari, romelic icavs sxvadasxva 
fizikuri da teqnologiuri dazianebisagan;

C. liTonis donis qveS
foladis uwyveti C. saCamosxmo WiqiT, romelic moTavsebulia krista

lizatorSi Txevadi liTonis donis qvemoT, e. i. CaZirulia Txevad liTon
Si. Tanamedrove uwyvet mrudwirul saCamosxmo manqanebze didi saCamosxmo 
cicxvisa da Sualeduri cicxvis saCamosxmo WiqebiT cicxvebi erTmaneT
Tanaa Sepirapirebuli da foladis nakadi didi cicxvidan SualedurSi da 
Sualeduridan kristalizatorebSi izolirebulia haeris JangbadTan;

C. sifonuri
C., romelic xorcieldeba boyvebis qvemodan SevsebiT ziari WurWlis 

principiT. C. s.is dros erTdroulad ivseba 4, 8, 16 da a. S. qveSze moTav
sebuli boyvi;

C. qvuri
sxvadasxva nakeTobis miReba qvuri masalis dnobis saSualebiT;

C. Cqarosnuli
mduRare da naxevradmSvi

di foladis C. boyvebis 45 m/wm 
siCqariT Sevsebisas;

C. widis qveS
foladis C. boyvebsa da 

kris talizatorSi liTonis me 
o     reuli daJangvis Tavidan asa
ci  leblad widawarmomqmneli 
na re vebis gamoyenebiT.

Camosxmis meTodebi

a. zemodan Camosxma; b. sifoniT Ca
mosxma; g. vertikaluri uwyveti 
Camosxma; d. vertikaluri uwyveti 
Camosxma zodis moxriT; e. radi
aluri uwyveti Camosxma; v. mrud
wiruli uwyveti Camosxma.
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Camoqceva 
Rumlis, regeneratorisa da wyoburis kamaris mwyobridan gamosvla 

eqsploataciiT dadgenili periodis Semdeg, avariuli Camoqceva xdeba 
kamaris gadametxurebiT, afeTqebiT da sxv.

CamoSveba widisa 
martenis Rumlidan pirveladi rkinis JangeulebiT gajerebuli da 

gogirdSemcveli C. w.is moxda widis fialaSi, C. w. foladis gamodnobis 
teq nologiuri procesis erTerTi mniSvnelovani operaciaa.

Camrazi 
1. eleqtroqselSi denis CamrTveligamomrTveli; 
2. karis, saxuravis an teqnologiur mowyobilobaSi gamoyenebuli 

meqanikuri Camketi.

CamtvirTavi manqana (samTo) 
satransporto mowyobilobaSi sasargeblo wiaRiseulis an fuWi qanis, 

manqanebSi CamtvirTavi manqana.

CamCa 
1. Txevadi liTonis sinjis asaRebi kovzi; 
2. Txevadi liTonis SedarebiT mcire moculobis cicxvi (ix. cicxvi).

CanaduRi nakeri
saSemduReblo nakeri, romelic warmoqmnilia erTerTi SesaerTebeli 

detalis gamWoli CadnobiT. C. n., Cveulebriv, sruldeba flusis qveS av
tomaturi SeduRebiT. am meTodiT miRebul nakers uwodeben CanaduRs. Cana
duRi nakeri gamoiyeneba 10 mmmde sisqis detalebisaTvis.

CanarTi
warmoSobis, formis, zomebisa da sxva niSnebis mixedviT arsebobs 

Semdegi saxis C.:

C. airovani
liTonis kristalizaciis dros gamoyofili da masSi CarCenili airis 

_ wyalbadis, naxSiroJangis da sxv. buStulebi;

C. aluminaturi
foladSi warmoqmnili araliTonuri C.ebi, romelTa ZiriTadi Se

madgenelia Tixamiwa; 

C. araliTonuri
1. liTonebsa da SenadnobebSi ganJangvis, cecxlgamZle masalebis da

Slis, Txevadi liTonis daJangvis, agreTve sxva gziT warmoqmnili da 
moxvedrili oqsidebis, silikatebis, sulfidebis da sxva araliTonuri 
SenaerTebis CanarTebi;

2. fxvnilovan kazmSi garedan moxvedrili sxva gvarisa da bunebis 
nawilakebi, romelsac egzogenur Cs uwodeben;

C. globuluri
foladSi warmoqmnili sferuli formis araliTonuri C.; 

C. egzogenuri
C., romlebic foladSi xvdeba garedan (meqanikurad) cecxlgamZle ma

salebis an widis nawilakebis saxiT;
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C. endogenuri
C., romelic gamdnar foladSi xvdeba dnobis, gansakuTrebiT ganmJan

gavi procesebis Catarebis dros;

C. zolovani
foladis zodis centralur nawilSi warmoqmnili araliTonuri C., 

romlebic glinvis mimarTulebis gaswvriv zolebis saxiT ganlagdeba;

C. karbiduli
foladSi warmoqmnili araliTonuri C., romelTa ZiriTadi Semadgene

lia karbidebi (Fe3C, M3C, Cr3C2);
C. msxvili
C. araliTonuri, zomiT aranaklebi 32 mkm;

C. nitriduli
C araliTonuri, romelTa ZiriTadi Semadgenelia liTonTa nitridebi 

(TiN, AlN, ZrN, Cr2Ni);
C. oqsiduri
C. araliTonuri, romelTa ZiriTadi Semadgenelia liTonis oqsidebi 

(FeO, MnO, Cr2O3, SiO2, Al2O3, MgO);
C. silikaturi
C. araliTonuri, romelTa ZiriTadi nawili silikatebia (2CaO·SiO2, 

2MnO·SiO2);
C. sulfiduri
C. araliTonuri foladSi, romelTa ZiriTadi Semadgenelia liToneb

is suflidebi (FeS, MnS, CaS);
C. fosfiduri
C. araliTonuri foladSi, romelTa ZiriTadi Semadgenelia liTonTa 

fosfidebi (Fe3P, Mn5P2);
C. Spineluri
C. araliTonuri foladSi, romelTa ZiriTadi Semadgenelia Spinel

ebia (ix. Spinelebi);

C. wertilovani
C. wertilismagvari araliTonuri, romelTa daTvaliereba da aRmoCena 

xdeba mikroskopiT;

C. wvrili
C. araliTonuri, romelTa zomebi icvleba 4dan 32mde mkmis sazRvrebSi;

C. widisa
C. mcire zomis widisa, romelTa warmoqmnis wyaroa Txevad liTonSi 

widis moxvedra ZiriTadad misi kristalizaciis procesSi.

Canasaxi
1. myari fazis nawilaki, romelic Txevad liTonSia da kristali

zaciis dawyebisas aris misi centri;
2. axali fazis nawilaki, romelic warmoiqmneba gadajerebuli myari 

xsnaris daSlisas. 
Tu sistemis mocemul Termodinamikur pirobebSi C.s aqvs TviTneburi 

zrdis unari, maSin mas uwodeben kritikuls. am TvalsazrisiT ganarCeven 
zekritikul da qvekritikul C.s. zekritikuli ewodeba iseT C.s, romelTa 
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zomebi kritikuli C.is zomebze metia, xolo qvekritikuli iseTi C.ia, 
romelTa zomebi kritikul C.ze naklebia da ar aqvs TviTneburi zrdis 
unari.

zogierT SemTxvevaSi Txevad liTonSi specialurad SeaqvT iseTi 
nivTierebaTa nawilakebi (xelovnuri C.), romelic kristalizaciis da
matebiT centrebs qmnis TavianTi Zneldnobadobis xarjze. aseT xerxs 
mimarTaven foladis an sxva Senadnobis wvrilmarcvlovani struqturis 
misaRebad.

CanatvirTi

sadnob RumelSi CatvirTuli erTi nadnobis sakazme masalis mTliani 
raodenoba.

Canacvlebis myari xsnari

xsnari, romelSic gaxsnili elementis atomebi kristalur gisosSi 
gamxsnelis atomebs Caenacvleba.

CanaWeri 

1. naglinis zedapiruli defeqtis erTerTi saxe, romelic gamowveulia 
glinvis teqnologiis darRveviT, e. i. naglinis zedapirze meqanikuri zemoq
medebiT;

2. dartymiT siblanteze, bzarmedegobasa da sxva gamocdebisaTvis gan
kuTvnil nimuSebze xelovnurad datanili naseri _ ZabvaTa koncentratori.

Canergvis myari xsnari

myari xsnari, romelSic gaxsnili elementis atomebi gamxsnelis 
kristaluri gisosis kvanZTa Soris mdebareobs.

Carecxva 

1. kazmis Cakidebis sawinaaRmdego RonisZieba brZmedis muSaobis pro
cesSi. am mizniT brZmedSi SeaqvT SedarebiT advildnobadi masalebi, ro
melTa gadnoba xels uwyobs gaxiruli kazmis Carecxvas, kedlebidan mo
cilebas. C. aRadgenს brZmedis normalur svlas. brZmedis koSkuris areSi 
gaxiruli kazmis C. axorcieleben. agreTve, wylis WavliT; 

2. madnis sasargeblo wiaRiseulisagan Tixovani fuWi qanebis gan
calkeveba CamorecxviT – madnis gamdidrebis erT-erTi meTodi.

CarCo

Targi, romelic gamoiyeneba Wauris kedlebis vertikalurobis Sesa
mowmeblad.

C. sarkmlisa 
Rumlebis (sadnobi, gamaxurebeli da sxv.) CasatvirTi fanjrebis wyliT 

sacivebeli elementi, romelic asrulebs saxuravis mimmarTvelis rols.

CarCosebri samagri 

CarCosebri samagri aris sruli da arasruli. xis CarCosebri sama
gris ganivkveTi SeiZleba iyos marTkuTxa an trapeciuli formisa. arasru
li CarCo Sedgeba ori bigisa da uRlisagan. srul CarCos aqvs damatebiTi, 
iatakze dagebuli wolila elementi.
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Carxi 

liTonebis WriT dammuSavebeli danadgarimowyobiloba, romelTa 
klasifikacias axdenen daniSnulebisa da sxva niSnebis mixedviT. metalur
giul praqtikaSi gamoiyeneba ZiriTadad Semdegi saxis C.:

C. armaturis
foladis armaturis Wris, Runvisa da sworebis C. (14dan 32 mmmde dia

metris wnelebis dasaWreli C.; C. diskuri mbrunavi xerxiT an giliotinis 
tipis danebiT). Aarmaturis Runvis C.ze SesaZlebelia ≤90 mm diametris 
saarmature foladis wnelis Runva da sworebac;

C. glinsaxarato
specializebuli liTonsaWreli C. saglini dganebis glinebis gaCarx

visa da gacveTili kalibrebis aRdgenisTvis;

C. valcsaxexi
saglini dganebis glinebis saxexi specializebuli C., damzadebisas 

da gacveTis Semdeg maTi aRdgenisaTvis;

C. milmopirkeTebis
C., aRWurvili iseTi saWrisebiT, romlebic gamoiyeneba milebis gare 

da Siga defeqtebis mosaWrelad;

C. milsaWreli
C., aRWurvili iseTi saWrisebiT, romlebic gamoiyeneba milebis 

boloebisa da TviT milebis gadasaWrelad;

C. nawiburCamosaWreli
furclovani milnamzadis grZivi nawiburebis dasamuSavebeli C., 

romelic pirdapirnakeriani SeduRebis milebis warmoebisas uzrunvelyofs 
nawiburebis paralelurobas da maT profilurobas;

C. xraxnmWreli
gamoiyeneba navTobgazmosapovebeli milebisa da quroebis sxvadasxva 

tipis xraxnisa Tu kuTxvilis mosaWrelad. xraxnebis moWris teqnologia 
robotizebulia, imarTeba avtomaturi programiT.

Carxis vegi

liTonsaWreli an merqansaWreli Carxis nawili _ namzadis an instru
mentisaTvis brunvis gadamcemi Spindelis sayrdeni an namzadis damWeri 
mowyobiloba.

CarxmSenebeli qarxana 

Tbilisis CarxmSenebeli qarxnis gadaiaraReba _ axlis mSenebelo
ba ganxorcielda rusTavSi navTob da gazmosapovebeli satumbo, sama
gri milebisa da quroebis xraxnmWreli Carxebis dasamzadeblad. Tbili
sis CarxmSenebeli qarxana Tavisi axali produqciiT a/k metalurgiuli 
qarxnis milsaglinavi saamqros garda, amaragebda q. sumgaiTisa da sxva 
milsaglinav qarxnebs.

Tbilisis CarxmSenebeli qarxnis direqtorad 1944 wels muSaobda 
d. sariSvili, romelmac didi daxmareba gauwia mSenebare a/k metalur
giuli qarxnis mTavar inJinersa da direqtoris movaleobis Semsrule
bel n. qaSakaSvils xaratebis, liTonmCarxavi da sxva specialistebis 
momzadebaSi. 
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Casasobi samagri
miwisqveSa nagebobis konturis garSemo aramdgradi qanebis mTel siR

rmeze Casobili droebiTi saSpunte Robe. saSpunte Robis Casobis Semdeg 
Robis SigniT warmoebs qanis gamoReba da mudmivi samagris amoyvana.

Casatovebeli foladis qvesadebze SeduReba
erTmxrivi rkaluri SeduReba sruli CadnobiT, romlis drosac Sesa

duRebeli nawiburebis qveS ideba SeduRebis dros nawilobriv Casadnobi 
da detalebTan misaduRebeli foladis Suasadebi. es meTodi, iseve, ro
gorc SeduReba gluv spilenZis qvesadebebze, gamoiyeneba mxolod awyobi
sas da im SemTxvevaSi, rodesac darCenili Suasadebebi gavlenas ar axdens 
konstruqciis muSaobaze.

CasaSvebi samagri
vertikaluri gvirabis samagri. didi masis mqone xisti cilindri, 

romelic sakuTari woniT an gare Zalis zemoqmedebiT qanSi CaSveba iZule
biT xdeba.

Casxma 
igivea, rac Camosxma.

Catareba dnobisa 
foladis gamodnobis teqnologiuri procesis wayvana, marTva, reJimis 

dacva misi dawyebidan damTavrebamde.

CatvirTva 
RumelSi nadnobis kazmis Setana garkveuli drois ganmavlobaSi. dno

bis teqnologiis erTerTi mniSvnelovani Sromatevadi periodi, romelic 
bevrad gansazRvravs mis mwarmoeblurobas. CatvirTva CamtvirTavi manqane
biT an badeebiT xorcieldeba.

Cafxuti 
adamianis Tavis tramvisgan individualuri dacvis saSualeba, romelic 

tyavis, liTonis an plastmasisganaa damzadebuli. iyeneben samxedro mosa
msaxureebi, mexanZreebi, samToelebi (meSaxteebi), metalurgebi, mSeneblebi, 
maSvelebi, sportsmenebi da sxva eqstremalur pirobebSi momuSave adamianebi.

Caqroba 
kiris, koqsis wyliT da mSralad C., Rumlis, rkalis, alis CaxSoba.

CaquCi 
sparsuli sityvaa, qarTuli Sesatyvisia kveri. arsebobs sadurglo, 

sazeinklo, samWedlo, pnevmat(ik)uri, hidravlikuri da sxva saxis C.

CaRrmaveba 
igivea, rac foso.

CayvinTva 
igivea, rac CaZirva.

CayvinTuli eleqtrodiTYeleqtrowiduri SeduReba
kontaqturwiduri SeduReba _ eleqtrowiduri SeduRebisas, eleqtro

dad momuSave erTi detalis torssa da meoris zedapirs Soris ganxor
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cielebuli eleqtrowiduri procesi. xdeba jer liTonis adgilobrivi 
gadnoba, Semdeg eleqtrodis CaSveba warmoqmnil liTonur abazanaSi.

CayvinTuli rkaliT SeduReba
liTonuri eleqtrodiT xeliT SeduReba. gamoiyeneba SedarebiT didi 

sisqis furclebis pirapira SeerTebisaTvis nawiburebis dacerebis gareSe 
da SeduRebis Cveulebriv xerxebTan SedarebiT, roca nawiburebi dacerebu
lia, gaTvlilia mwarmoeblurobis gazrdaze.

Cayinva gruntisa 
0 °C temperaturis pirobebSi gruntSi Semcveli wylis gayinva, gafar

Toeba da gruntis moculobis gazrdac, e. i. Gafueba.Aamitom dabetoneba 
sruldeba mxolod dadebiT temperaturaze an daTbunebul formebsa da 
pirobebSi.

Cayra (CatvirTva) 
foladis dnobis dros martenis RumelSi fxvieri masalebis, rkinis 

madnis, aglomeratis, kirqvis, boqsitis SetanaCayra. xorcieldeba dnobis 
intensifikaciis, widis fuZianobis an denadobis gazrdiT desulfuraciis, 
defosforaciis periodisa da dnobis xangrZlivobis Semcirebis mizniT.

CaZirva 
raime myari sxeulis an liTonis wylis abazanaSi CaSveba. C. liTone

bis Termuli damuSavebis erTerTi safexuris _ gacivebis operaciis auci
lebeli pirobaa.

Cawmenda
1. igivea, rac Camowmenda an gawmenda; cecxliT naglinis zedapiruli 

C. defeqtebis mocilebis mizniT (ix. cecxliT gawmenda);
2. gvirabis Werisa da kedlebis Camowmenda gadmokidebuli qanis na

texebisagan.

Caxergva 
igivea, rac gaxirva. agregatis avariis gamo Txevadi liTonis gaciveba 

RumelSi, cicxvSi da sxv.

Caxveva Jangeulebis WuWyisa 
sifonuri Camosxmis dros liTonis temperaturis, nakadis an boyvis 

zedapiris, saizolacio masalis, sapoxis ukmarisobis mizeziT izrdeba 
araliTonuri CanarTebi, rac auaresebs foladis xarisxs.

Cajdoma
1. liTonis an Senadnobis moculobis Semcireba Txevadi mdgomareo

bidan myar mdgomareobaSi gadasvlisas;
2. dawnexisa da Secxobis procesebSi fxvnilovani sxeulebis xazo

vani zomebis Semcireba wnevis, temperaturisa da simZimis Zalis moqmedebis 
Sedegad. sxmulis zodis kristalizaciis periodSi boyvis zesadgamidan 
Txevadi liTonis kvebiT Cajdomis niJara xvdeba zodis Tavur nawilSi, 
romelic glinvisas iWreba. mag., Txevadi foladis gamyarebisas misi boyvSi 
kristalizebis dros moculoba mcirdeba naxSirbadis Semcvelobis mixed
viT 0,1dan 0,45 %mde.
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CajdomisqveSa sifxviere
cecxlgamZle masalebiT amogebul zesadgamSi liTo

ni myardeba yvelaze bolos da kristalizaciis procesSi 
kvebavs zodis gacivebis Sedegad warmoqmnil sicarieleebs. 
garda amisa, zodis masaSi arsebuli araliTonuri CanarTebi 
Tavs iyrian zodis Tavur nawilSi, romelic gansakuTrebiT 
gadajerebulia dabaldnadi evteqtikuri araliTonuri Ca
narTebiT, maT Soris airovaniT da CajdomisqveSa sifxvieriT, 
ris gamoc zodis Tavur nawilSi moTavsebuli liToni da
bali simkvriviT gamoirCeva. blumingSi glinvis dros zodis 
jansaRi nawili iWreba SekveTili liTonis zomebad, xolo 
Tavuri nawili mTlianad mokveTis Semdeg foladsadnobi 
saamqrosaTvis mZimewonian jarTad miewodeba kvlav gadasad
nobad.

nax.: CajdomisqveSa sifxviere (1) zodSi

CeliabinskSi evakuirebuli zaporoJies feroSenadnobTa qarxnis 
koleqtivis saCuqrad gzavnili `Senadnobi ferolobi~ 

n. qaSakaSvili, rogorc amierkavkasiis sawarmoebSi Savi metalur
giis komisariatis warmomadgeneli, zestafonis feroSenadnobTa qarxnis 
direqtorTan i. kekeliZesTan erTad uralSi kaspiis zRviT agzavnidnen 
ukrainidan evakuirebul metalurgiul mowyobilobas aRdgenis Semdeg. Ce
liabinskis eleqtrometalurgiuli kombinatis direqtors v. dixanovs mis
wera werili, rogor moewyvnen evakuirebuli zaparoJieli kolegebi Ce
liabinskSi. v. dixanovma sapasuxo weriliT i. kekeliZes Seatyobina, rom 
zaporoJielebi CvenTan erTad dRedaRam muSaoben feroSenadnobebiT Tav
dacvis komitetis qarxnebis uzrunvelsayofado. amasTan, werilSi aRniS
nuli iyo, rom sursaTis naklebobas ganicdidnen, radgan Celiabinski ar 
iyo gaTvlili evakuirebul specialistebze.

i. kekeliZem waikiTxa Tu ara werili, meore dRes mTeli qarxnis 
koleqtivi Sekriba da daavala, evakuirebuli megobrebisa da kolegebis, 
dasaxmareblad SeekribaT produqtebi, xili, visac risi saSualeba hqonda.

meore dRes daitvirTa vagoni simindis fqviliT, yveliT, loriT, 
CiriT, xiliT (mandarini, komSi, msxali), CurCxelebiT da gaigzavna Celi
abinskSi. samwuxarod, zetafonis rkinigzis sadgurma tvirTi ukan daabru
na, – radgan gzaTa mimosvlis ministris brZanebaSi sursaTi moxsenebuli 
ar iyo. i. kekeliZe Tavisi skolis megobars, rkinigzis moriges, moelapa
raka da tvirTi uralSi gaagzavnina. vagoni imave mizeziT Tbilisidan ukan 
daabrunes.

Sewuxebulma direqtorma Tavis moadgileebs da saamqros ufrosebs 
uambo am arasasurveli ambis Sesaxeb. erTerTma gonebamaxvilma Tanam
Sromelma direqtors urCia, rom omis periodSi Cven feromanganumis Senad
nobTan erTad vadnobT ferosiliciums, feroqroms, ferotitans. SesTavaza 
produqtebiT datvirTuli vagoni gaeformebinaT, rogorc Senadnobi `fe
rolobi~. datvirTuli produqtebis vagoni gaformda, rogorc `Senadnobi 
ferolobi~ da es Zvirfasi saCuqari miiRes Celiabinskelma da zaporo
Jielma metalurgebma.

ase megobrulad cxovrobdnen da Sromobdnen meore msoflio omis 
periodSi metalurgebi, rac gamarjvebis sawindari iyo. zestafonisa da Ce
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liabinkis feroSenadnobTa qarxnebis direqtorebis werilebi inaxeba zes
tafonis feroSenadnobTa qarxnis arqivSi. 

Cerepanovraisis integrali 
bzaris frontis irgvliv Caketil zedapirze gamavali energiis integ

raluri nakadis maxasiaTebeli, romelic bzaris winsvlas sigrZis erTeu
liT gamosaxavs.

Cveni qveynis gamoCenili mecnierebis sazRvargareT saerTaSoriso 
konferenciebSi monawileoba

metalurgiuli qarxnis (direqtori g. qaSakaSvili) daxmarebiT da
moukidebeli saqarTvelos umZimes periodSi janmrTelobis ministris 
avTandil jorbenaZis TxovniT gamoCenili mecnieri luba Sewiruli gagzav
na iaponiaSi saerTaSoriso konferenciaze monawileobisTvis.Mmetalurgiis 
ins ti tutis direqtoris ilia baraTaSvilis TxovniT metalurgTa konfer
enciaze iaponiaSi 2jer miiRo monawileoba institutis direqtoris moad
gilem, mecnierebaTa akademiis wevrkorespondentma guri cagarei Svilma. 
amave institutis laboratoriis ufrosi jovane saginaZe rusTavis met
alurgiuli qarxnis xelmZRvanelobam samkurnalod gagzavna germaniaSi. 
aseve saqarTvelos teqnikuri universitetis fakultetis metalurgiuli 
problemebis laboratoriis xelmZ Rvaneli seiran mazmiSvili, manganumis 
Senadnebis teqnologiis problemebze sazRvargareT gamarTul konferen
ciebSi 2jer monawileobda.

winamdebare `samTometalurgiis enciklopediis~ gamocemas win uZR
voda eqvsenovani _ ukrainulqarTulrusulinglisurgermanulfranguli 
2000gverdiani (100000 terminze meti raodenobis) ̀ metalurgiuli terminebis 
leqsikonis~ ortomeulis Sedgena da gamoqveyneba. aRniSnuli didi mocu
lobis mecnieruli naSromi Seasrula 3 qveynis _ saqarTvelos, ukrainisa 
da ruseTis umaRlesi reitingis mecnierebma, saqarTveloruseTis, ukraina
ruseTis politikurad daZabul, saomar periodSi.

simferopolSi gamarTul evropis enaTmecnierTa konferencias eswre
boda da metalurgiuli terminebis eqvsenovani leqsikonis Sesaxeb sityviT 
gamovida profesori Teimuraz jagodniSvili. kievSi gamarTul enaTmecnier
Ta saerTaSoriso konferencias eswrebodnen da moxsenebebiT gamovidnen 
fi lo logiis mecnierebaTa doqtorebi Teimuraz jagodniSvili, badri 
cxada Ze da aspiranti giorgi koxreiZe. qarTveli enaTmecnierTa moxsenebebi 
meta lurgiuli eqvsenovani leqsikonis SedgenaSemuSavebaze konferenciis 
mo nawileTa msjelobis sagani gaxda da leqsikografiis istoriaSi uprece
dento mcdelobas umaRlesi Sefaseba misca konferenciis organizatorma 
akademikosma vladimer Sirokovma.

aRniSnul konferenciebze saerTaSoriso enaTmecnierTa msjeloba ga
napiroba eqvsenovani ukrainulqarTulrusulinglisurgermanulfrangu
li leqsikonis gamocemis umaRlesi done.

Cveni qveynis didi patriotis msoflioSi aRiarebuli xelovanis 
zurab wereTlis roli saqarTvelos samTometalurgiuli dargis 
gadarCenaSi

sabWoTa xelisuflebis daSlis Semdeg saqarTvelos mTavrobam uari 
ganacxada damoukidebeli qveynebis TanamegobrobaSi _ СНГ-Si Sesvlaze, 
rac gamoiwvevda samTometalurgiuli dargebis sawarmoebis WiaTurman
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ganumis, feradi metalurgiis kazreTis samTamadno gaerTianebebis, zesta
fonis feroSanadnobTa da rusTavis metalurgiuli qarxnebis gaCerebas. es 
kompleqsi fulad gamosaxulebaSi saqarTvelos mrewvelobis mier warmoe
buli produqciis naxevarze mets uSvebda. dasaqmebuli iyo 36 000 special
istze meti.

ruseTis federaciis prezidentis b. elcinis gankargulebiT Tanamego
brobis kavSirSi Semavali qveynebis garda, aikrZala ruseTis sawarmoebTan 
urTierToba. gamonaklisis daSvebisaTvis saWiro iyo ruseTis federaciis 
mTavrobis gankarguleba, romelsac yvela ministris Tanxmoba, xelmowera 
sWirdeboda.

aseTi mZime kritikuli mdgomareobis periodSi rusTavis metalurgiu
li qarxnis generaluri direqtoris g. qaSakaSvilis iniciativiT, rusTavSi 
Seikribnen WiaTuris, kazreTis samTamadno gaerTianebebis mmarTvelebi: mix
eil afaqiZe, eldar boWoriSvili, zestafonis feroSenadnobTa qarxnis da 
`gruzgipromezis~ direqtrebi: Teimuraz kakoCaSvili, judu cxeli Svili da 
daafuZnes `saqsamTometalurgia~. kompaniis Seqmnas mxari dauWira saqarT
velos umaRlesi sabWos Tavmjdomarem eduard SevardnaZem da kompaniis 
prezidentad guram qaSakaSvili daniSna. 

aseT rTul politikur viTarebaSi ruseTTan urTierTobis sakiT xis ga
dasawyvetad g. qaSakaSvili daukavSirda Cveni qveynis did patriots, ruseTSi 
da mTel msoflioSi aRiarebul xelovans zurab wereTels, visTanac megob
robas safuZveli Caeyara mis ojaxSi bagebis saxelosnoSi saqarTvelos moma
vali prezidentis zviad gamsaxurdias da misi mxardam Werebis stumrobisas. 

axaldaarsebuli kompaniis ̀ saqsamTometalurgiis~ dasaxmareblad zur
ab wereTelma, operatiulad, Tavis axladgaxsnil ofisSi (yofili dasav
leT germaniis saelCos SenobaSi, romelic mas b. elcinma aCuqa), moiwvia 
ruseTis ramdenime gavleniani ministri, maT Soris samxedroebic, sagareo 
saqmeTa ministri igor ivanovi. zurab wereTlis Txovnam gaWra. ramdenime 
dReSi ruseTTan xelSekrulebis proeqti mzad iyo, yvela minis tris viziT, 
guram qaSakaSvilis megobris oleg soskovecis aparatis Tavmjdomaris stan
islav vinikovskis kabinetSi. soskovecisa da Cernomirdinis xelmoweris 
Semdeg gamovida maTi Sedgenili saTauriT ruseTis federa ciis mTavrobis 
dadgenileba: ruseTis federaciisa da saqarTvelos mTavrobebs Soris meta
lurgiul da saTbobenergetikuli dargebis urTierTobis xelSekrulebis 
gaformebis Taobaze. aRniSnuli gankarguleba yovelgvari sasazRvro da 
sabaJo gadasaxa debis gareSe iTvaliswinebda `saqsamTometalurgiis~ kom
paniebis sawarmoebisaTvis ruseTidan mowyobilobis, manqanaiaraRebis, 
liTonproduqciis, xetyis, nedleulis, maT Soris iafi bunebrivi airiT uz
runvelyofas saqarTvelodan garantirebuli saeqsporto produqciis, manga
numis, spilenZis koncentratebis, feroSenadnobebis da navTobmosapovebeli 
milebis xarjze, rac kompania `saqsamTometalurgias~ yovelwliurad 300 
milioni dolaris mogebas aZlevda. aseTma yovelwliurma xelSekrulebebma 
4 wlis ganmavlobaSi parlamentSi g. qaSakaSvilis arCevamde `saqsamTometa
lurgiis~ sawarmoebi ganadgurebas gadaarCina. dasaqmebuli iyo samSeneblo
samontaJosaremonto organizaciebTan erTad 50000ze meti specialisti. sam
wuxarod, m. saakaSvilis xelisuflebam, kaxa benduqiZem zfqs daumata `var
cixehesi~, metalurgebis aSenebuli gardabnis sresis me9, me10 blokebi da 
WiaTuraSi manganumis miliardobiT dolaris dazustebuli maragebi gaaCuqa 
kolomoiskisa da Cubaisze jarTis safasurad.
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CineTi – msoflios momavali lideri qveyana 
enciklopediis samecniero sabWos da saredaqcio kolegiis umravleso

bis azriT, sabWoTa qveynis daSlas wina saukunis 80iani wlebis Semdeg, 
xeli Seuwyo xelisuflebis gadawyvetilebam, farTo moxmarebis saqonlis 
warmoebis gazrdis mizniT saxelmwifo qonebis gankerZoebis Sesaxeb, ramac 
didi masStabebi SeiZina. sabWoTa kavSiris daSlis Semdeg ruseTsa da yvela 
damoukidebel qveynaSi xalxisa da qveynis qoneba gasxvisda kanonebis uxeSi 
darRveviT, ramac sazogadoeba gayo or fenad: 5 % mdidrebad da 95 % Raribe
bad da uRaribesebad, romelTa didi raodenoba umuSevari darCa. 

CineTis respublika daarsebidan viTardeboda msoflioSi pirveli, 
sabWoTa kavSiris ganviTarebis gziT. CineTis xelisuflebis sasargeblod 
unda iTqvas, rom man sabWoTa respublikebisagan gansxvavebiT sxva gza 
airCia sabazro ekonomikaze gadasvlisas. Ggaasxvises mxolod savaWro da 
sayofacxovrebo komunaluri momsaxurebis obieqtebi, samTo mrewveloba, 
wiaRiseuli, mZime manqanaTmSenebloba, metalurgiuli, energetikuli da 
sxva dargebi saxelmwifo sakuTrebaSi datoves. SeinarCunes qveynis marT
vis erTpartiuli modeli, riTac mTels msoflioSi qveynis ganviTarebis 
arnaxul warmatebebs miaRwies. 

msoflioSi dRes foladis warmoebam 1,8 miliard tonas gadaaWarba, 
msoflios yvela qveyana adnobs imaze nakleb folads, vidre CineTi awar
moebs da iseTi masStabiT viTardeba, rom yidulobs yvela qveyanaze met 
liTonproduqcias. 

pekinSi, SanxaiSi bolo periodSi Catarebulma metalurgiuli da 
manqanaTmSeneblobis dargebis gamofenebma, bazrobebma mTels msoflios 
aCvena CineTSi samTometalurgiuli, mZime manqanaTmSeneblobis dargebis 
Seqmnili energodamzogi, ultraTanamedrove, programiT marTuli, robo
tizebuli teqnologiuri xazebi, aSS da evropis qveynebTan SedarebiT ga
cilebiT maRali xarisxobrivi, ekonomikuri, socialuri da ekologiuri 
maCveneblebiT. CineTis iafma produqciam daipyro dedamiwis yvela konti
nentis saxelmwifoebi da viTardeba dinamikurad.

`samTometalurgiuli leqsikonis~ gamocemis periodSi `korona~vi
rusulma pandemiam daangria msoflios mowinave qveynebis ekonomika, gamoi
wvia uamravi adamianis msxverpli. am virusiT yvelaze naklebi zarali 
da msxverpli naxa CineTma da epidemiis gamo, aqciebis vardnis periodSi, 
uzarmazari qoneba SeiZina.

CiraRdani alisa 
alqmed RumlebSi saTbobis dawvis Sedegad warmoqmnili saTbobis, ha

erisa da gavarvarebuli wvis produqtebis nakadi, romelSic mimdinareobs 
wvis procesebi. CiraRdani sparsuli sityvaa, misi berZnullaTinuri Sesaty
visia fakeli (ix. fakeli) C. qarTuli Sesatyvisebia: lampari, kandeli, kvari 
da sxv., Tumca warmoSobiT `lampari~ da `kandeli~ qarTuli sityvebi araa.

Cixi 
gza, romelic erTi mxridan Caketilia.

Cixuri gvirabebis ganiaveba 
Saxtis Cixuri da afeTqebuli samTo masis datvirTvis RonisZiebe bis 

kompleqsi horizontaluri da daxrili (60°mde) miwisqveSa samTo gvira
bebis gayvanisas.
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Cobali 

1. dguSis, onkanisa da sxva rbili safeni, gamoiyeneba siTxis gadine
bis sawinaaRmdegod;

2. manqanis detali, romelic qmnis hermetizacias manqanis moZrav da 
uZrav nawilebs Soris (mag., Woksa da cilindrs Soris).

ConCxedi _ ConCxi

Rumlis an sxva nagebobis liTonkonstruqciis elementebis erTob
lioba.

ConCxedi karkasi 

Siga mzidi konstruqcia, romelic Sedgeba xazobrivi elementebis 
erTobliobisagan da romlis daniSnulebaa, gauZlos datvirTvebs, uzrun
velyos obieqtis mdgradoba da simtkice.

Cortna 

1. liTonebis WriT damuSavebis saxeoba. mag., milnamzadis C. iTvalis
winebs misi zedapiridan 12 mm sisqis fenis mocilebas, pnevmat(ik)uri Caqu
Cis RojiT an gadaCarxviT. C. mizania milnamzadis zedapiruli defeqtebis 
mocileba;

2. CamosxmiT, WedviT an glinviT miRebuli namzadis winaswari (Savi) 
damuSaveba WriT.

Cugali 

rusuli Sedgenili sityva, niSnavs Tujisa da aluminis Senadnobs. C. 
Tujis da aluminis Senadnobia. 2024 % aluminis SemcvelobiT, gamoirCeva 
maRali mxurvalmedegobiT.

Cxiri

igivea, rac wneli (ix. wneli).

c

calgverdoba

dganis uwesrigobiT gamowveuli sortuli naglinis ferdebs Soris 
zomebis sxvadasxvaoba.

calmxrivi nakeri

SenaduRi nakeri, romelic warmoiqmneba saSemduReblo gaxurebis wya
ros calmxrivi gadaadgilebis Sedegad SesaerTebeli detalebis kveTis 
mimarT.

caluRi 

sxvadasxva saxis xisti da moqnili milebis, milisebis, nacmebis 
SemaerTebeli elementi, romelic uzrunvelyofs SeerTebis saimedo her
metizacias. samTo saqmeSi samagri konstruqciebis elementebis (liTonis 
samagri da sxv.) erTmaneTTan dasakavSireblad iyeneben.
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cda 
specialurad dayenebuli da ganxorcielebuli praqtikuli an mecni

eruli eqsperimenti, romlis Sedegebis mixedviT msjeloben da gamoaqvT 
daskvnebi ama Tu im teqnologiuri procesebis, nivTierebebis da paramet
rebis optimaluri mniSvnelobis Sesaxeb.

cdis mwarmoebeli 
igivea, rac eqsperimentatorimkvlevari, inJinerteqnikuri an mecnieri

muSaki, laboranti, romelic axali cdis momzadebiTa da ganxorciele
biTaa dakavebuli.

cdomileba 
sakontrolosazomi xelsawyos mier gazomili sididis mniSvnelobis 

gadaxragansxvaveba gasazomi sididis WeSmariti mniSvnelobisgan. gamosaxu
leba absolutur an fardobiT erTeulebSi.

ceziumi (Cs)
c. _ mbrwyinavi, mooqrosfromoTeTro rbili liToni, energiulad mo

qmedebs JangbadTan da wylis zemoqmedebiT feTqdeba. c. aRmoCenil iqna 1860 
wels r. bunzenis da g. kirxhofis mier q. haidelbergSi (germania). saxel
wodeba miRebuli aqvs laTinuri sityvis caesiusis mixedviT, rac qarTulad 
niSnavs cisferi mtredis fers. misi atomuri nomeria 55, xolo atomuri 
masa _ 132,905. c. birTvul izomerebTan erTad izotopebis ricxvia 40. izo
topuri masebis diapazoni _ 114→145.

ceziumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

133Cs 132,905429 100 stabiluria bmr

134Cs 133,906696 0 2,065 dRe niSnuli 

135Cs 134,905885 0 3·106 weli

137Cs 136,907073 0 30,17 weli
niSnuli 
medicinaSi

adamianis organizmSi misi Semcvelobaa: kunTovan qsovilSi 0,07-1,6·10-4 %, 
Zvlovan qsovilSi _ 0,013-0,082·10-4 %, sisxlSi _ 0,0038 mg/l. yoveldRiurad 
sakvebTan erTad adamiani iRebs 0,0040,03 mg. miwis qerqSi c. gavrcelebaa 
3·10-4 %,zRvis wyalSi _ 3·10-8 %. c. SenaerTebis msoflio warmoebaa 20 t/w. 

ceziumis izotopebis aRweradaxasiaTeba
c. mxolod erTi stabiluri radioaqtiuri izotopi 133Cs aqvs da izo

topebis Zlier didi raodenoba. 21 radioizotopis masuri ricxvebia 123dan 
145mde, cnobilia 2 izomeri. 133ze naklebi masuri ricxvis mqone izotopebi 
pozitronebis gamotyorcniT an eleqtronuli watacebis gziT iSleba. 133
ze meti masuri ricxvis mqone izotopebi dayofis produqtebs warmoadgens 
da βnawilakebis gamotyorcniT, iSleba. 123Csdan 130Csmde birTvebs nax
evraddaSlis mokle periodebi aqvT. 131Cs da 132Cs izotopebi eleqtronuli 
watacebis gziT Sesabamisad, 9,6 da 6,2 dRe periodebiT iSleba.

bunebriv c. neitronebis watacebis 31 barnis toli Wrili aqvs da 
misi neitronebiT dasxivebiT 130Cs (2,1 weli; β; γ) warmoiqmneba. 135U da 139Pu 
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dayofisas siTburi neitronebis zemoqmedebiT 135sa da 142is toli Ars 
izotopebi miiReba. dayofis yvelaze mniSvnelovan produqtebs 135Cs (2,6·106 

weli; β), 136Cs (13 dRe; β) da 137Cs (26,68 weli; β; 0,514 mev; γ; 0,661 mev) war
moadgens, romlebic 6,41, 0,0065 da 6,15 % gamosavlebiT warmoiqmneba. 133Cs _ 
aseve dayofisas warmoiqmneba (gamosavali 6,59 %) da, Tavis mxriv, neitronis 
watacebis Semdeg 134CsSi gardaiqmneba. 

137Cs izotopi warmoadgens radioaqtiuri naleqebis mniSvnelovan 
Semadgenel nawils (zRvruli dasaSvebi dozebi ix. Ba). daSlisas is gar
daiqmneba 137mBaSi, romelic naxevraddaSlis periodiT 2,3 wuTi γgamosxi
vebas 0,661 mev energiiT gamoscems. amrigad, am izotopebisTvis radioaqti
uri wonasworoba swrafad miiRweva. 137Csis gamosxiveba sinamdvileSi 137mBa 
gamosxivebas warmoadgens da mas standartis saxiT gamaspeqtrometriaSi 
iyeneben. 

maTi Senaxvidan 1 wlis ganmavlobaSi dayofis produqtebSi γ aqtiuro
bis 30 % 137Cs-is xvedrze modis, 2 wlis Semdeg _ 70 %, xolo 5 wlis Semdeg 
_ 100 %. mZlavri reaqtoris muSaobis procesSi yovelwliurad warmoiqmneba 
137Csis asiaTasobiT kiuri. dayofis produqtebidan 137Csis gamoyofa radio
aqtiuri narCenebis damarxvis problemas garkveulwilad amartivebs. 

ceziumis izotopebis medicinaSi gamoyeneba
c. qloridebidan da sulfatebidan gamosxivebis wyaroebs amzadeben, 

maTi kuTri aqtiuroba 23 kiuri/gs aRwevs, romlebsac simsivneebisa da kanis 
TerapiaSi iyeneben. aseTi wyaroebisTvis 60CoTan naklebi dacvaa saWiro. 
garda amisa, 137Cs _ naxevraddaSlis xangrZlivi periodiT aqvs upiratesoba, 
Tumca 60Cois 1 kiuri 1 kiur 137CsTan SedarebiT 3,7jer ufro did dozas 
awarmoebs. 1 gr 137CsCls 105 rad/sTis toli dozis simZlavre aqvs.

137Cs sisqis, simkvrivis, siTxis xarjis, doneebis kontrolis da a. S. 
gazomvisaTvis gamoiyeneba. Tavisi birTvuli maxasiaTeblebiT c. samrewve
lo radiografiaSi, navTobis produqtebis gamoxdisas da hidrologiaSi 
iyeneben. 

c. miekuTvneba tuteliTonebis jgufs. mxolod erTi savalento ele
qtroni da Semdegi eleqtronuli struqtura aqvs: 1s2 2s2 2p6 3s2 3p6 3d10 4s2 
4p6 4d10 5s2 5p6 6s1; K-, L- da M- garsebi Sevsebulia.

liTonuri ceziumis Tviseba da gamoyeneba 
franciumis Semdeg c. warmoadgens yvelaze nakleb eleqtrouaryofi

Tobis mqone liTons. is reagirebs wyalTan uaryofiTi temperaturebis 
116 °Cmde pirobebSi. am dros gamoiyofa wyalbadi da warmoiqmneba hidro
qsidi. Cs+ ionuri radiusi 1,66Å tolia. c. mcire xsnadobis marilebia: per
qlorati, permanganati, qlorplatinati, tetrafenilborati da aluminis 
Sabebi. silicum volframatis Zlier mcire xsnadoba radioceziumis mis
aRebad gamoiyeneba. c. SenaerTebi rubidiumis SenaerTebis izomorfulebia, 
magram TavianTi xsnadobiT gansxvavdeba. 

c. dnobis temperaturaa 301,55K (28 °C), xolo duRilis _ 951,6K (678 °C), 
simkvrive _ 1873 kg/m3, Tbogamtarobaa 39,9 vt/m.K, wrfivi gafarToebis tem
peraturuli koeficienti _ 97·10-6 K-1. atomis radiusia 2,35Å. liTonuri 
c.s gamdnari cianidis eleqtroliziT, CsClis kalciumiT, magniumiT an 
cirkoniumiT aRdgeniT iReben. 

c. advilad ionizirdeba xiluli ultraiisferi sinaTliT, amitom is 
warmoadgens karg masalas fotoelementisa da fotokaTodebisaTvis. amave 
miznebisTvis Cs-Sb da Cs-Bi Senadnobebs iyeneben.
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atomuri tipis saaTebis safuZvels erTerTi c. rxevebis damaxasiaTe
beli sixSire warmoadgens (9192,76 mhc/wm). 

c. ionur raketebSi saTbobad, xolo siTburi energiis eleqtroener
giaSi an magnitur hidrodinamikuri efeqtis daxmarebiT pirdapiri gardaqm
nisTvis iyeneben. 

c. Zlier gabneuli liTonia da sxva tuteliTonebTan erTad gvxvdeba. 
c. yvelaze maRali Semcvelobaa lepidolitSi (is, agreTve, polucititis 
(CsAlSi2O6-is) ZiriTadi komponenti).

c. biologiuri roli ar aqvs. 

celestini 

SrSO4 Sedgenilobis minerali _ stronciumis madani (ix. stronciumi).

celsiusis skala

skala, romelSic wylisa da najeri orTqlis wonasworuli nare
visa da wylisa da yinulis wonasworuli narevis temperaturebis sxvaoba 
miRebulia 100is tolad. am dros miiReba najeri orTqlisa da orTqliT 
najeri haeris wneva 1 atmis toli.

celuloidi 

nitrocelulozis spirtisa da kamforis 9,511,5 %ian azotisSemcvel 
narevSi gaxsnis Sedegad miRebuli plastikuri masa, romlisgan Semdgom 
moacileben spirts. c. maRali elastikurobis rqovani masaa 13001500 kg/m3 
simkvriviT, gamoirCeva maRali dieleqtrikuli TvisebebiT, kargad muSavde
ba meqanikurad, iwnixeba da iRebeba nebismier ferad. c. farTod gamoiyeneba 
sagalanterio da sakancelario nakeTobebis, agreTve, aramsxvrevadi minis, 
tripleqsis dasamzadeblad, metalurgiuli danadgarebisa da aparatebis 
dasamzadeblad.

cementatori 

danadgari, romelSic cementacias axorcieleben.

cementacia 

1. foladis nakeTobaTa qimiurTermiuli damuSaveba maTi zedapiruli 
fenis naxSirbadis difuziuri gajerebiT sisalisa da cveTamedegobis ga
zrdis mizniT, Cveulebriv, c.s Tan sdevs wrToba da moSveba;

2. feradi liTonebis xsnarebidan ufro Zlieri eleqtrouaryofiTi 
liTonebiT qimiuri aRdgeniTi hidrometalurgiuli procesi.

c. mravali saxisaa, romelTagan mniSvnelovania:

c. airovani
c., romelic xorcieldeba airovan karburizatorSi 930950°С-ze, rac 

uzrunvelyofs 0,71,6mm sisqis difuziuri fenis miRebas. yvelaze gavrcele
buli airuli garemoa (karburizatorebi) zRvruli naxSirwyalbadebi – 
meTani, eTani, propani, buTani da sxv., aseve bunebrivi airi, romlis daSli
sas warmoiqmneba naxSirbadis aqtiuri atomebi. a.c. xorcieldeba hermetul 
stacionarul, meTodur konveierul da vakuumur RumlebSi;

c. vakuumuri
c. xorcieldeba gaiSviaTebul atmosferul (91,30,13 pa) garemoSi 1000

1100°Сze gaxurebiT airovani karburizatoriT Semdgomi miwodebiT. vakuu
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muri c.sTvis damaxasiaTebelia danaxSirbadianebis maRali siCqare, da
muSavebis sisufTave, airis naklebi xarji da sxv.;

c. Txevad karburizatorSi
c.s awarmoeben naxSirbadSemcvel abazanebSi 870900°Сze gaxurebiT, 

rac uzrunvelyofs 0,150,20 mm sisqis difuziuri fenis miRebas;

c. mduRare fenaSi
axorcieleben korundis wvrili nawilakebis (0,050,20mm) fenaSi, 

romelSic gaivlis meTaniT gamdidrebuli endoairis nakadi. am gziT 
nawilakebis moZraoba intensiurdeba, iZens siTxis Tvisebebs, rac aCqarebs 
c. process;

c. myari karburizatoriT
axorcieleben specialuri myari karburizatoriT Sevsebul yuTebSi 

930950°Сze gaxurebiT, rac uzrunvelyofs 0,51,5 mm sisqis difuziuri fe
nis miRebas. c. m. k.isTvis xSirad gamoiyeneba xis naxSiri aqtivizatorebis 
– BaCO3, Na2CO3, K2CO3-is damatebiT.

cementi 

xelovnuri fxvnilovani Semkvreli masala, romelic wyalTan Serevis 
Sedegad Txevadi blanti mdgomareobidan gadadis gaqvavebul mdgomareobaSi 
rogorc haerze, ise wyalsa da miwis gruntSi. c. miiReba kirqvebisa da 
Tixebis narevis gamowviT 1450°Сze daxril mbrunav RumlebSi. gamowvis 
Sedegad miRebul c.s e. w. klinkers, orkviriani dayovnebis Semdeg gadascemen 
dasafqvavad da mza produqciis SesafuTad. metalurgiul warmoebaSi 
farTod gamoiyeneba cecxlgamZle c., romelTagan mniSv nelovania: 

c. Tixamiwovani
cecxlgamZle c., romelic Seicavs kalciumis aluminatebsa da Tixa

miwas;

c. periklazuri
cecxlgamZle c., romelsac iReben periklazis wminda dafqvis gziT;

c. samSeneblo
masala, araorganuli, xelovnuri, wyalSi xsnadi SemamWidrovebeli 

(Semkvreli) nivTiereba. wyalTan urTierTqmedebisas warmoiqmneba plasti
kuri masa, romelic TandaTanobiT magrdeba da gardaiqmneba xelovnur 
qvismagvar sxeulad;

c. cecxlgamZle
hidravlikuri SemakavSirebeli masala, romelsac iyeneben cecxlgam

Zle betonebis dasamzadeblad.

cementis qarxana 

rusTavis cementis qarxana aSenda da amoqmedda nikoloz qaSakaS
vilis sruli metalurgiuli ciklis qarxnis brZmedis widebisa da 
dedofliswyaros kirqvebis bazaze, pirveli produqcia miRebul iqna 1956 
wels. misi ZiriTadi nedleuli _ brZmedis Txevadi widebi widsazidebiT 
miewodeboda cementis qarxnis Txevadi widebis wyliT gacivebisa da gafx
vierebis auzs. fxvieri widebisa da dedofliswyaros kirqvebis karierebi
dan mowodebuli wvrilad dafquli kirqvebiT miiReba maRali markis ce
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menti. rusTavis cementis qarxnis 600 markis `portlandcementiT~ aSenda 
engurhesis kaSxali. 

sabWoTa kavSiris daSlis Semdeg, metalurgiuli qarxnis generaluri 
direqtori g. qaSakaSvili cementis qarxnis xelmZRvanelobas maqsimalurad 
exmareboda iafi bunebrivi airiT, eleqtroenergiiT, teqnikuri wyliT da 
sxv, amis Sedegad gausaZlis periodSi qarxana normalurad funqcionirebda.

qarxana gansakuTrebiT warmatebulad muSaobda direqtorebis _ ivane 
viSniakovis, nikoloz WipaSvilis (19111996 ww.), jumber TaTaraSvilis, gior
gi salayaias xelmZRvanelobiT. dRes qarxana privatizebulia da warmate
biT muSaobs maRali kvalifikaciis germaneli specialistis _ generaluri 
direqtoris mixail hampelis xelmZRvanelobiT.

cementis warmoebis klinkeri
maRali simtkicis, gamomwvari sacemente nedleuli, romelic miiReba 

specialuri fiqlebis, ZnellRobadi Tixebis gigantur mbrunav RumlebSi 
1200 °C-ze gamowvis Sedegad.

cementiti 
rkinanaxSirbadis Senadnobebis struqturuli Semadgeneli nawili, 

rkinis karbidi (Fe3C), romelic Seicavs 6,67 % naxSirbads. c.is rkinis at
omebi warmoqmnis mWidro wyobas, C-is atomebi Canergilia rkinis atomebs 
Soris. c. aqvs rTuli rombuli gisosi, aris Zalian sali da myife, dnobis 
temperaturaa 1600°Сze meti.

c. legirebuli
c., romlis kristalur gisosSi rkinis atomebis nawili Canacvlebu

lia malegirebeli elementebis atomebiT;

c. meoreuli
c., romelic warmoiqmneba gadajerebuli austenitis gacivebisas masSi 

naxSirbadis xsnadobis Semcirebis gamo;

c. mesameuli
c., romelic warmoiqmneba gadajerebuli feritidan masSi naxSirbadis 

xsnadobis Semcirebis gamo;

c. pirveladi
c., romelic warmoiqmneba zeevteqtikur TujebSi nadnobis kristal

izaciis dros.

centraluri samsxmelo mili
samsxmelo mili anu centrula _ 

sifonuri Camos xmisas Txevadi foladis 
mimRebi vertikaluri arxi ZabriT, war
moadgens Tu jisagan Camosxmul masiur 
an Sedgenil garsacms, ro melic Signi
dan amogebulia cecxlgamZle Samotis 
rgolebiT; amzadeben rogorc gasarTa
vi, ise dauSle li masiuri konstruqciis 
Tujis sxmuli sagan. sifonuri CamosxmiT 
zodebi gamoirCeva sufTa zedapiriT, ris 
gamoc glinvisas miiReba maRali xarisxis 
naglini da milebi.
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centrgari (eqscentriki) 
mcire radiusis mrud

xara me qanizmis saxesxvaoba 
e. w. eqscentri ki _ dguSiani 
tum bos, wnexis, or Tqlis an 
sxva manqanameqanizmisa Tu 
mil sadenwyalsadenis detali.

centridanuli Camosxma 
sxmulebis miReba mbrunav yalibSi Camosxmis gziT. centridanuli Za

lebis moqmedebiT Txevadi liToni miiswrafis yalibis kedlebisaken, sadac 
myardeba. am meTodiT, ZiriTadad, asxamen mbrunavi sxeulebis formis deta
lebs: milebs, milisebs, varskvlavas namzadebs da sxv.

centri kristalizaciisa 
igivea, rac kristalizaciis Canasaxi (ix. Canasaxi). 

centrireba (dacentreba)
gamWoli dganis win milnamzadis torsuli Wrilis centrSi mcire 

zomis Rrmulis warmoqmna specialuri meqanizmis daxmarebiT. c. mizania 
samarTulis mimarTva namzadis centrSi milebis kedlebis sisqis sxvada
sxvaobis Tavidan acilebis uzrunvelsayofad.

centrifuga
emulsiebisa da suspenziebis gamyofi da myari masalebis gauwylovebis 

aparati, romlis moqmedebis principi damyarebulia centridanuli Zalis 
gamoyenebaze. gavrcelebulia c.is sxvadasxva konstruqcia. brunvis siCqa
ris mixedviT c. SeiZleba iyos:

normaluri (4001200 br/wT);
swrafmavali (12003000 br/wT);
separatoruli (200012000 br/wT);
zeswrafi (>12000 br/wT).

`centrmetalurgremonti~ _ zestafonis Sps `imereTi~
specializebuli samSeneblosamontaJo sammarTvelo `centrmetal

urgremonti~ daarsda zestafonis feroSenadnobTa qarxnis saamqroebisa 
da sa yofacxovrebo daniSnulebis obieqtebis samSeneblosaremonto samuS
aoebis Casatareblad, Savi metalurgiis saministros gankargulebiT, 1976 
wels. mis pirvel ufrosad dainiSna gamocdili mSenebelinJineri ruben 
CinCalaZe, romelic dResac xelmZRvanelobs ss samSeneblo sawarmoo gaer
Tianeba `imereTs~. igi wlebis ganmavlobaSi sammarTvelos kvalificiur 
specialistebTan erTad unarianad xelmZRvanelobs feroSenadnobTa qarxa
naSi yvela saxis samSeneblosamontaJo samuSaoebs, maT Soris 80ian wleb
Si qarxnis Zireul rekonstruqcias. maTi aSenebulia qarxnis sammarTvelos 
axali Senoba, qarxnis sastumro, mravali sacxovrebeli saxli zestafonSi, 
uSangi CxeiZis saxlmuzeumi, rusTavis metalurgiuli qarxnis sairmis san
atoriumi, zestafonisa da tyibulis sportis sasaxleebi, Tbilisis #103e 
sajaro skola, mcxeTis kulturis sasaxle, iusticiis saxlebi senakSi, ty
ibulSi, xaragaulsa da WiaTuraSi, Tbilisis saqalaqo sasamarTlos axali 
korpusi da sxv.
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centrsaZebni 
gamWoli dganis gamosavali mxaris meqanizmi, romlis daniSnulebaa 

gorgolaWebis sistemis meSveobiT samarTulis dacentreba da misi Reros 
grZivi CaRunvis Tavidan acileba.

ceriti 
kalciumis rTuli silikati, ceriumis minerali, romelic Seicavs c.

is oqsids (24 %) da 35 % lanTanis, prazeodimis, neodimisa da samariumis 
oqsids (95 %). c. ceriumis ZiriTadi madania.

ceriumi (Ce)
c. ruxi feris yvelaze reaqciuli Tvisebis mqone liTonia. haerze ifa

reba damcveli oqsiduri afskiT. gaxurebis dros iwvis, mZafrad moqmedebs 
wyalTan, ixsneba mJavebSi. c. aRmoCenil iqna 1803 wels i. berciliusis da 
v. gizingeris mier q. vestmanlandSi (SvedeTi). liTonis saxiT pirvelad 
v. hilendbrandis t. nortonis mier 1875 wels (vaSingtoni, aSS) iqna gamo
yofili. saxelwodeba miRebuli aqvs patara planetis cereras (ceresis) 
mixedviT, romelic imave periodSi iqna aRmoCenili (1801 weli). c. atomuri 
nomeria 58, fardobiTi atomuri masa 140, 155. 

c. izotopebis ricxvia birTvuli izomerebis CaTvliT 28.

ceriumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

136Ce 135,907140 0,19 stabiluria

138Ce 137,905985 0,25 stabiluria

139Ce 138,906631 0 140 dRe niSnuli

140Ce 139,905433 88,48 stabiluria

141Ce 140,908271 0 32,5 dRe niSnuli

142Ce 141,909241 11,08 stabiluria

143Ce 142,912383 0 33,0 sT niSnuli

144Ce 143,913643 0 284,4 sT

bunebriv Ce aqvs 3 stabiluri izotopi 136Ce, 138Ce da 140Ce (ukanaskneli 
yvelaze gavrcelebulia 88,48 %). meoTxe izotopis 142Ce (11,08 %) radioaqti
urobis sakiTxi sakamaToa.

c. biologiuri roli ar gaaCnia. misi Semcveloba adamianis organizm
Si aseTia: Zvlovan qsovilSi 2,7·10-4 %, sisxlSi <0,002mg/l. c. gavrceleba 
miwis qerqSi Seadgens 68·10-4 %, zRvis wyalSi (atlantis da wynar okeanee
bSi) 0,5÷9,0·10-10 %. c. ZiriTadi mineralebia: monaciti [(Ce,La...)PO4], bastne
ziti [(Ce,La...)(CO3)F]. c. msoflio warmoeba Seadgens 9400 t., msoflio maragi 
_ 40·106 t.

ceriumis radiaqtiuri izotopebi da izomerebi
cnobilia ~15 radioaqtiuri izotopi da ori izomeri. maTgan yvelaze 

mZimeebi Ar=143÷148 dayofisas warmoiqmneba. maT Soris mniSvnelovania 144Ce, 
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romlis naxevrad daSlis periodia 284,4sT. niSnuli atomebis saxiT far
Tod gamoiyeneba. es izotopi dayofis yvelaze gavrcelebul produqtebs 
ekuTvnis (gamosavali 5,3 %). β daSlis dros is 144PrSi gardaiqmneba, ro
melic β gamomsxivebels warmoadgens (17,5 wT). amrigad, miRebuli 144Ce 
daSlis produqtidan Svilobili radioaqtiur minarevs Seicavs, magram 
es garemoeba xels ar uSlis mis gamoyenebas. 144Ce + 144Pr gamWoli β (144PrE-
mas.=2,98 mev) da γ gamosxivebis wyaroebs warmoadgens. arsebobs c. kidev 
xangrZlivad cocxali izotopebi 139Ce (140 dRe; e. w.), 141Ce (33,1 dRe; β) ar
seboben, romelTagan pirveli 139La (p, n) an 140Ce (n, 2n) reaqciebis mixedviT 
miiReba, xolo meore _ 140Ce (n, γ) da 141Pr (n, p) reaqciebis mixedviT an 139La 
ormagi neitronuli watacebiT 141La β daSlis dros. 144Ce+144Pnis zRvruli 
dasaSvebi dozaa: wyalSi _ 8·10-3 mkkiuri/ml, haerSi _ 2·10-9 mkkiuri/sm3, 
xolo adamianisTvis _ 1 mkkiuri.

c. eleqtronuli struqtura aseTia: 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2; 
K-, L- da M- garsebi Sevsebulia.

es lanTanoidi jgufis sxva elementebisgan imiT gansxvavdeba, rom 
garda III valentobisa, arsebobs oTxvalentian mdgomareobaSi da amitom 
sxva iSviaT miwaTa elementebisagan advilad gamoiyofa.

ceriumis marilebi
c. (Ce4+) marilebi wyalxsnarebSi Zlier damJangavebs warmoadgens. Ce3+/

Ce4+eleqtrodis standartuli potenciali 1,60 v. tolia. mJava xsnarebSi 
oTxvalentiani c. sulfati maionizebeli gamosxivebis moqmedebiT aRdgeba, 
gamosavali gamosxivebis bunebazea damokidebuli. am radiologiur reaq
cias gamosxivebis dozimetruli gazomvisTvis iyeneben.

CeO2, CeF4 da sxva marilebi myari saxiT arseboben. samvalentiani Ces 
lanTanoidebis Cveulebrivi qimiuri Tvisebebi aqvs (ix. La). Ce3+ radiusi 
1,034Å tolia, maSin rodesac Ce4+ radiusia 0,92Å.

liTonuri ceriumis dasaxiaTeba da gamoyeneba
liTonuri c. kuburwaxnagdacentrebul sistemaSi kristaldeba 

(βceniumi). misi simkvrivea: α 8240 kg/m3, β 6749 kg/m3, dnobis temperaturaa 1072K 
(800 °C), xolo duRilis _ 3699 K (3426 °C). dabali temperaturis pirobebSi 
Ce _ feromagnituria. c. foladebis mikrolegirebis farTod gavrcelebul 
elements warmoadgens, rac liTonis struqturis modificirebiT meqani
kuri Tvisebebis sagrZnob gaumjobesebas iwvevs.

c. gamoiyeneba qimiur analizSi, airis saxuravebis warmoebaSi, minan
qrebis dasamzadeblad, sensibilizatoris saxiT brolis da feradi stabi
lizatorebis warmoebisas. aseve iseTi minebis warmoebaSi, romlebic maRal 
temperaturas uZlebs.

c. ormagi nitratis izoTermuli danamatebiT, Txevadi heliumis tem
peraturaze adiabaturi ganmagnitebis Semdgomi daxmarebiT, SesaZlebeli 
gaxda dRemde miRebuli yvelaze dabali temperaturebis miReba.

cerusiti (PbCO3)
minerali, tyviis ZiriTadi madani 77,5 % tyviis SemcvelobiT (ix. tyviis 

madnebi).

cecxlgamtari zonari 
drois garkveul monakveTSi feTqebadi nivTierebebis muxtis asafeTqe

blad kafsuldetonatorze naperwklis impulsis gadamcemi saSualeba. zo
naris gula Savi denTia, romlis normaluri wvis siCqarea 1 sm/wm.
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cecxlgamZle masalebi (cecxlgamZleebi)
bunebrivi da xelovnuri c. masalebi da nakeTobani, gamoiyeneba Rum

lebisa da sxva Tboteqnikuri agregatebis saSen masalebad, gamoirCeva cecx
lgamZleobis (≥1580 °C) da saeqsploatacio TvisebebiT, romelTagan ZiriTa
dia Termuli mdgradoba, forianoba, widamdgradoba da sxv. c. masalebis 
klasifikacia xdeba ZiriTadad maTi qimiuri Sedgenilobis, daniSnulebisa 
da formis mixedviT:

c. aluminsilikaturi
Seicavs 15 % Al2O3 da araumetes 85 % SiO2;

c. badeleituri
c. cirkonuli, romlebsac amzadeben mineral badeleitisagan (ix. 

badeleiti);

c. gamouwveli
eqsploataciaSi gamouwvav mdgomareobaSi (gamoSrobis Semdeg) gamoye

nebuli c.;

c. dinasuri
c. m., romelTa fuZea dinasi (ix. dinasi);

c. dolomituri
c. m., romelTa fuZes warmoadgens dolomiti (ix. kirqvaperiklazu 

ri c.);

c. kaJmiwovani
Seicavs 85 %ze met SiO2s. mas miekuTvneba gavrcelebuli dinasisa da 

kvarcis c. m, aseve kvarcis mina;

c. karbidsiliciumiani
Seicavs 70 %ze met siliciumis karbids (SiC);
c. karborundis
igivea, rac karbodsiliciumiani c.m.;

c. kirqvaperiklazuri
dolomitisagan damzadebuli c., maT Soris periklazuri fxvnilebis 

damatebiT masuri wiliT 1050 % MgO da 4585 % CaOs. maTi c. > 2000 °C;
c. magnezituri
ZiriTadad Sedgeba MgO-sagan;
c. magnezitqromituri
igivea, rac periklazqromituli c. m.;

c. magnetiznaxSirbadovani
c. m., MgO-s fuZeze, Seicavs 20 %mde naxSirbads;

c. maRalTixamiwovani
aluminsilikaturi c. m, Seicavs 45 %ze met Al2O3s;

c. meoreuli
amzadeben eqsploataciaSi namyofi cecxlgamZle masalebis narCenebi

sagan;

c. mJava
c. m, romelTa SemadgenlobaSi ZiriTadi komponentia kaJmiwa (SiO2);

c. msubuqwona
maRali 4585 % forianobis c. m.;



420

c. mulituri
aluminsilikaturi c. m., romlebic ZiriTadad Sedgeba mulitisagan da 

6272 % Al2O3 Seicavs;

c. naxevarmJava
aluminsilikaturi c. m., Seicavs 7285 % SiO2s;

c. naxSirbadovani
ZiriTadad Sedgeba Tavisufali naxSirbadisagan;

c. neitraluri
c. m., romelTa SedgenilobaSi liTonTa Jangeulebis Semcveloba daax

loebiT im raodenobisaa, romelic saWiroa kaJmiwis SekavSirebisaTvis;

c. nitriduli
amzadeben liTonebis nitridebisagan damzadebuli c. m., romelTa dno

bis temperatura 3000°Сze metia;
c. periklazuri
magneziuri c. m., Seicavs 85 %ze met MgOs;

c. periklazurforsterituli
magnezursilikaturi c. m., romlebic Seicavs 6585 % MgOs da 7 %ze 

met SiO2s;

c. periklazurqromituli
Seicavs 60 %ze met MgOs da 520 % Cr2O3s;

c. periklazurSpineluri
Seicavs 40 %ze met MgOs da 55 % Al2O3s;

c. fisdolomituri
dolomituri c., romelTa warmoebis dros kazmSi umateben 411 % qva

naxSiris fiss;

c. forsterituli
ZiriTadad Sedgeba forsteritisagan, Seicavs 5060 % MgOs da 2540 % 

SiO2s;

c. forsteritulqromituli
Seicavs 4560 % MgOs, 2030 % SiO2 da 515 % Cr2O3s;

c. qromituli
Seicavs 40 %ze nakleb MgOs da 35 %ze met Cr2O3s;

c. qrommagnezituri
igivea, rac qromitulperiklazuri c. m. (ix. qromperiklazuri c.m.);

c. qromperiklazuri
Seicavs 4060 % MgOs da 1535 % Cr2O3s;

c. Samoturi
aluminsilikaturi c. m., romlebic Seicavs 5070 % SiO2s da 2845 % Al2O3s;

c. Spineluri
ZiriTadad Seicavs MgO Al2O3 Sedgenilobis Spinels;

c. cirkonis
cirkonis silikatisagan – cirkonisgan damzadebuli c. m. bodeleiti 

–67,1 % ZrO2 da ZrSiO4. gamoirCeva maRali cecxlmedegobiT – 2600 °C; 
c. cirkonuli
c., romelTa ZiriTadi Semadgeneli nawilia ZrO2.
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cecxlgamZleoba
cecxlgamZle masalebis saeqsploatacio anu muSa Tviseba (unari), wi

naaRmdegoba gauwios maRali temperaturebis moqmedebas, SeinarCunos pir
vandeli forma da ar garbildes. c.is mixedviT ganarCeven cecxlgamZle 
masalebis sam jgufs:

1. cecxlgamZle masalebi, romelTa cecxlgamZleoba icvleba 1580
1770°С sazRvrebSi;

2. maRali cecxlgamZleobis masalebi, romelTa cecxlgamZleoba icv
leba 17702000°С sazRvrebSi;

3. umaRlesi cecxlgamZleobis masalebi, romelTa cecxlgamZleoba 
2000°Сze metia.

cecxlmedegoba 
igivea, rac Termomdgradoba.

cecxlriki 
saqvabisa da msgavsi danadgarebis sacecxlurisaTvis cecxlmedegi 

Tujisagan Camosxmuli detali, romlis zeda mxares aTavseben myar saT
bobs, xolo qveda mxares mowyobilia sanacre _ nacris mimRebi.

cecxlfareSi 
igivea, rac mececxluri. saqvabe an sxva siTburi agregatis momsaxure 

piri, romlis ZiriTadi movaleobaa danadgaris Tburi reJimis marTva.

cveTa 
meqanikuri, qimiuri, koroziuli da sxva zemoqmedebis Sedegad liTo

nis nakeTobaTa, cecxlgamZle da sxva masalebis mwyobridan gamosvla maTi 
zomis, formisa da zedapiris mdgomareobis cvlilebiT.

cveTadoba, cveTa 
1. nimuSis an nakeTobis zomis, formis an zedapiris mdgomareobis 

Secvla xaxunis procesSi zedapiruli fenis rRvevis Sedegad; 
2. A cveTis procesis raodenobrivi Sefaseba. ganarCeven abraziul, 

adheziur, xazovan da daRlilobiT c.s:

c. abraziuli
ganpirobebulia kontaqtis zonaSi sali, mWreli nawilakebis arsebobiT;

c. adheziuri
c. as SemTxvevaSi datvirTviT mravaljeradi moqmedebisas masalis 

zedapiruli Sris rRveva, rac gamowveulia bzarebis CasaxviTa da misi 
gavrcelebiT. c.a. xdeba liTonebis xaxunis zedapirebis urTierTmWidro 
SexebiT gamowveuli nawilakebis mikvriT (miwebebiT);

c. xazovani
ganpirobebulia nakeTobis zomis SecvliT cveTis zedapiris perpendi

kularuli mimarTulebiT.

cveTamedegi, mxurvalmtkice, kriogenuli foladebi
specialuri Tvisebebis mqone kvlevebis safuZvelze Seqmnili axa

li koroziamedegi, cveTamedegi, mxurvalmtkice, kriogenuli foladebi, 
agreTve axali uJangavi, aramagnituri, maRali simtkicis SenadnobTa mTe
li klasi, romlebmac farTo gamoyeneba pova qimiur, navTobqimiurazotis 
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mrewvelobaSi. axali foladebisagan damzadebuli calkeuli kvanZebi, apa
ratebi, iaraRebi da komunikaciebi gamoyenebuli da danergilia rusTavis 
sawarmo „azotis“, Tbilisis farmacevtul, q. kirovis aluminis, baqos nav
TobgadamamuSavebel da uralis qimiur qarxnebSi, aramianskisa da rovnos 
qimiur kombinatebSi. 

es foladebi SemuSavebul iqna metalurgiis da masalaTmcodneobis 
institutis mecnierebis mier. Aavtorebi arian: ferdinand TavaZe, daviT 
ebanoiZe, giorgi griqurovi, sofo manjgalaZe.

cveTamedegoba
masalebis an nakeTobebis unari, winaaRmdegoba gauwios cveTas gare 

xaxunis pirobebSi. ganisazRvreba masalis an nakeTobis eqsploataciis xan
grZlivobiT maTi zRvrul zomebamde gacveTis gaTvaliswinebiT.

cvladi denis manqana
eleqtruli manqana, romelic gamoimuSavebs an gamoiyenebs cvlad 

dens. arsebobs cvladi denis manqanis ori ZiriTadi tipi: sinqronuli da 
asinqronuli. gamomuSavebuli an gamoyenebuli fazebis raodenobis mixed
viT ganarCeven erTfaza, samfaza da mravalfaza manqanebs.

cvladi denis periodi
cvladi denis periodi ewodeba gansazRvrul droSi sididiT da 

mi marTulebiT cvladi denis cvlilebis axal cikls, romelic izomeba 
wamebSi (wm).

cianadimi 
(N ≡ C-NH2) Sedgenilobis kristaluri nivTiereba, romelic miiReba 

kalciumis c. mJavaTa moqmedebis Sedegad.
c. adviladdnobadi SenaerTia, romlis dnobis temperatura 41°Сia; 

kargad ixsneba wyalSi, spirtSi, eTerebSi.
c. kalciumis (CaN∙CN) miiReba kalciumis karbidze (CaC2) azotis moq

medebiT 10001100°Сze. c. kalciumis gamoiyeneba sasuqad.

ciani 
CN jgufi, romelic Tavisufal mdgomareobaSi arsebobs (CN)2 qimiuri 

naerTis saxiT.
qimiuri SenaerTebi, romlebic Seicavs cianis (CN) jgufs, uwodeben 

cianidebs an nitridebs, xolo izocianuri jgufis (CN) Semcvelobis Se
naerTebs _ izonitridebs.

teqnikuri mniSvneloba aqvs cianur marilebs _ cianidebs, romlebic 
tute an tutemiwovani liTonis marilebia. am marilebis miRebis nedleu
lad gamoiyeneba cxoveluri da mcenareuli nivTierebebi (sisxli, tyavi, 
rqebi, Cliqebi, amidebi, qvanaxSiris airebi, amiakis SenaerTebi da sxv.). 
cianis kaliumi (KCN) da cianis natriumi (NaCN) Zlieri momwamlavi niv
Tierebebia _ Sxamebia. haeris CO2is moqmedebiT isini swrafad gadadis 
naxSirmJava marilebSi HCNis gamoyofiT. HCN sinilmJava ufero Zlieri 
momwamlavi nivTiereba – siTxea, romelic gamoiyeneba sasoflo-sameurneo 
mavneblebTan brZolis saSualebad. KCN da NaCN gamoiyeneba oqros war
moebaSi _ madnebidan misi amoRebagamoyofisaTvis. maT xsnarebSi yvelaferi 
ixsneba, oqros garda.
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cianizatori 

cianis marilebi, romlebic gamoiyeneba cianirebis teqnologiaSi. 
ZiriTadad iyeneben cianur natriums (ix. cianireba).

cianireba 

1. madnebidan oqrosa da vercxlis amoRebagamoyofis meTodi maTi 
cianidis tuteebis wyalxsnarSi gaxsnis gziT. oqrosa da vercxlis gad
noba xdeba galvanuri wyvilis moqmedebiT, sadac anodad gamoiyeneba oqro, 
xolo kaTodad _ romelime Tanamdevi masala, mag., piriti an raime liTo
nuri zedapiri. procesi intensiurad mxolod maSin mimdinareobs, rodesac 
xsnarSi Jangbadia, romelic asrulebs kaTodis depolarizatoris rols. 
Jangbadis dadebiTi moqmedeba cianis marilebis xsnarSi oqros gamoyofis 
procesze aRmoaCina p. r. bagrationma, ruseTSi gadasaxlebulma qarTvelma 
mecnierma;

2. foladis nakeTobaTa qimiurTermuli damuSavebis erTerTi saxeoba 
_ cianis marilebis xsnarSi 820-860°С-ze gaxurebiT, ris Sedegadac xdeba 
nakeTobaTa zedapiris gajereba naxSirbadiTa da azotiT (0,150,30 mm sisqis 
fena). Uufro meti sisqis 0,52,0 Sris misaRebad process awarmoeben 930960 °C-
ze grafitis fenis qveS 1,56,0 saaTis ganmavlobaSi. Semdeg axdenen wrTobas 
dabaltemperaturuli moSvebiT. c.is Sedegad aRweven detalebis zedapiris 
sisalis, cveTamedegobis gazrdas plastikurobis SenarCunebis pirobebSi. 
c.s farTod iyeneben mcirenaxSirbadiani foladisagan detalebis dasamza
deblad, romlebic farTod gamoiyeneba saavtomobilo da satraqtoro 
mSeneblobaSi. Ddabaltemperaturul c.s eqvemdebareba saiaraRo, swraf
mWreli da saSualonaxSirbadiani foladebi. c.is Sedegad zedapirze war
moiqmneba 1015mkm sisqis karbonatuli FFe3(C, N) Sre, romelsac aqvs cveTis 
mimarT maRali winaaRmdegoba da naklebad myifea, vidre karbidi Fe3C an 
nitridi – FFeN. Llegirebul foladSi am Sris qveSaa azoturi myari feri
tis 0,20,5 mm fena, sisaliT _ HV600-1000. 

civad naglini furclebisa da milebis warmoebis teqnologia

boris maRali Semcvelobis (22,3 %) qromnikeliani uJangavi foladebis 
miRebis, maTgan cxlad da civad naglini furclebisa da milebis war
moebis teqnologia. miRebuli nakeTobebi gankuTvnili iyo atomuri reaq
torebis maregulirebeli Reroebis dasamzadeblad. SemdgomSi am samuS
aoebma gagrZeleba pova neitraluri gamosxivebisagan damcav heterogenuli 
sajavSne foladebis warmoebaSi. afeTqebiT SeduRebis meTodiT miiReboda 
or an mravalfenovani sajavSne filebi. aRniSnuli Sromis avtorebi arian: 
irakli bairamaSvili, nugzar zoiZe, vaJa RaribaSvili.

civi SeduReba

civia SeduReba, rodesac didi dawnevis dros liTonis atomebi uax
lovdebian SesaerTebeli nawilebis Sexebis zedapirs TiTqmis im manZilze, 
rogorSic isini imyofeba liTonis SigniT. procesi xorcieldeba gaxu
rebis gareSe. is SeiZleba iyos wertilovani, pirapira da nakeriani.

civmedegoba 

masalis meqanikuri Tviseba _ winaaRmdegoba gauwios temperaturis 
SemcirebiT gamowveul gamyifebas.
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civmetexoba 
masalis meqanikuri (fizikuri) Tviseba _ gamyifdes temperaturis Sem

cirebisas. es axasiaTebs rezins, bevr liTonsa da Senadnobs sivrciT da
centrebuli kuburi (Feα, W, Mo, Cr, Ta, araaustenituri foladebi da sxv.) an 
heqsagonuri mWidrod wyobili anu mWidrod SefuTuli (Zn da sxv.) gisosiT. 
am Tvisebis dasaxasiaTeblad iyeneben cnebebs `gamyifebis kritikuli tem
peratura~, romelic xasiaTdeba temperaturebiT `civmetexobis zRurbli~, 
`civmetexobis zemo zRurbli~ da `civmetexobis qvemo zRurbli~, `nax
evrad simyifis temperatura~ (aRiniSneba rogorc T50 da aris temperatura, 
romelzec gatexili nimuSis texis 50 % myifea da 50 % blanti an romelzec 
civmetexobis zemo zRurblTan SedarebiT naxevrdeba bzaris gavrcelebis 
kuTri muSaoba).

alfarkinis, araaustenituri anu feritperlituri, perlituri da 
cementitperlituri foladebis gamyifebas da Sesabamisad, civmetexobas 
xels uwyobs nimuSis (detalis) sisqisa da siganis, deformaciis siCqa
ris, naxSirbadis, siliciumis, fosforis da araliTonuri CanarTebis Semc
velobebis zrda, nimuSSi (detalSi) koncentratoris arseboba da misi wve
ros momrgvalebis radiusis Semcireba, xolo xels uSlis struqturis 
dawvrilmarcvlovneba.

am foladebis civmetexoba mJavndeba oTaxisa da ufro dabal tem
peraturaze. fosfori foladSi xasiaTdeba likvaciiT – araTanabari ga
nawilebiT, moWarbebulad iyris Tavs zodis gulSi da mkveTrad amcirebs 
mis siblantes. fosfori am foladebSi ar unda aRematebodes 0,04 %s, 
xolo maRalxarisxovan foladSi unda iyos ufro naklebi SemcvelobiT, 
radgan is ixsneba feritSi da Zlier amaxinjebs rkinis kristalur gisoss. 
fosforis didi raodenobiT Semcvelobis dros, rkinasTan warmoqmnis fos
fids _ Fe3P. am dros izrdeba foladis sisale, mkveTrad mcirdeba dar
tymiTi siblante da maRla iwevs gamyifebis temperatura.

armkorkina, romelic TiTqmis uminarevo alfarkinaa, myifdeba -90 °C 
temperaturaze.

masalis eqsploatacia umjobesia civmetexobis zemo zRurblze met 
temperaturebze. masalis eqspluatacisa da civmetexobis zemo zRurbls 
Soris sxvaobas siblantis maragi ewodeba. rac ufro didia is, miT ukeTes 
pirobebSi uwevs muSaoba masalas da miT naklebia myife (uecari, moulod
neli, avariuli) rRvevis (ngrevis) SesaZlebloba. 

rac ufro mcirea civmetexobis zRurbli, miT ufro saimedoa masala.
masala civmetexobis zeda zRurblze ufro maRal temperaturazec 

SeiZleba dairRves (daingres), Tu mcirea, aqvs bzaris gavrcelebis kuTri 
muSaoba.

civnaglini 
civ mdgomareobaSi wneviT damuSavebiT miRebuli naglini.

civWedva
1. plastikuri deformaciisas Zabvis moqmedebis pirobebSi warmoqmnili 

garkveuli sididis deformacia, ris Semdeg deformacia wydeba. Semdgomi 
deformacia moiTxovs Zalis zrdas. rac metadaa liToni deformirebuli, 
miT metad Zneldeba deformacia. Amis Sedegad liToni ganicdis ganmtkice
bas (mopirsalebas);
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2. liTonebisa da Senadnobebis struqturisa da Sesabamisad Tvise
bebis Secvla T<Trekr. temperaturul pirobebSi plastikuri deformaciis 
dros. c. SeiZleba iyos gare madeformirebeli Zalebis (deformaciuli c.) 
an fazuri gardaqmnis (fazuri c.) Sedegi. c.is SemTxvevaSi liTonis struq
tura xasiaTdeba orientirebuli kristalebisa (teqstura) da disloka
ciebis momatebuli simkvrivis arsebobiT. Tan sdevs simtkicisa da sisalis 
zrda da plastikurobisa da siblantis Semcireba. zedapirul gantkicebas
Tan erTad civWedva iwvevs liTonis zedapirul fenebSi sasurvel mkumSav 
narCen Zabvebs, rac zrdis mis daRlilobiT simtkices da zogjer cveTame
degobasac.

cikli sagamyvano 
gvirabsagamyvano cikli, ZiriTad da damxmare samuSaoTa erToblioba, 

romelTa garkveuli TanamimdevrobiT Sesrulebis Sedegad gvirabis sang
revi Spuris sigrZiT gansazRvrul sidideze waiwevs.

cikli (teqnikaSi) 
c. berZnuli sityvaa, niSnavs borbals, wres. procesebis erToblioba 

periodulad ganmeorebad movlenaTa sistemaSi, romlebic xasiaTdeba imiT, 
rom cvalebadi obieqti kvlav ubrundeba sawyis mdgomareobas an mdebareo
bas. urTierTdakavSirebuli erToblivi procesebis damTavreba.

c. asimetrulobisa
c., romelic miiReba daZabulobaTa maqsimaluri mniSvnelobis daZabu

lobebis minimalur mniSvnelobasTan fardeboT;

c. Termodinamikuri
Termodinamikuri procesebis erToblioba, romlis Sedegad muSa sxeu

li, sawyisi mdgomareobidan gamosvlisas zogi cvlilebis gavleniT, kvlav 
ubrundeba sawyis mdgomareobas;

c. sruli metalurgiuli
metalurgiuli sawarmo (kombinati), romlis SedgenilobaSi Sedis 

madnuri da aramadnuri masalebis mwarmoebeli karierebi (sabadoebi), meta
lurgiuli saamqroebi da mza naglinis mwarmoebeli saamqroebi;

c. ZabvaTa cvalebadobisa
Zabvebis erTjeradi Secvla perioduli cvalebadi datvirTvebis dros. 

Tu ZabvaTa maqsimaluri da minimaluri mniSvnelobebi erTmaneTis tolia 
ricxobrivad, magram gansxvavdeba niSnis mixedviT anu urTierTsawinaaR
mdego niSani aqvs, maSin c.s uwodeben simetriuls; Tu ZabvaTa ricxobrivi 
mniSvnelobani araTanabaria, maSin _ asimetriuls.

cikloni 
inerciuli mtversaWeri, romelSic damtvrianebuli airovani nakadis 

tangencaluri moZraobis Sedegad warmoiqmneba centridanuli Zalebi. c. 
berZnuli sityvaa da mbrunavs niSnavs.

cilindri 
berZnuli sityvaa, niSnavs gorebas, gorvas. 
1. cilindruli zedapiriT Semofargluli geometriuli sxeuli dax

Suli mimmarTveliT, mkveTi ori paraleluri zedapiriTa da fuZeebiT. Tu 
fuZeebi mimmarTvelisadmi perpendikularuladaa ganlagebuli, maSin c.s 
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uwodeben swors, Tu fuZeebi wreebia _ mrgvals. aseTi c. miiReba marTkuT
xedis brunviT misi erTerTi gverdis garSemo;

2. Siga wvis Zravas an orTqlis manqanis erTerTi nawili _ liTonis 
daxSuli siRruis saxiT, romelSic dguSi moZraobs;

3. eleqtronuli mikroskopis Semadgeneli nawili, romelic uzrunve
lyofs eleqtronebis konis Wrilis Semcirebas (veneltis cilindri). 

cirkaloi 
preciziuli Senadnobi cirkoniumis fuZeze, Seicavs 0,120,30 % Fe-s, 0,3

1,5 % Sn-s, 0,1 %mde Cr-s, 0,05 %mde Ni.

cirkoni 
minerali, cirkoniumis silikati ZnSiO4, (67,2 % ZrO2 da 32,8 % SiO2) ya

visferia, gamoirCeva maRali sisaliT (78) mineraluri skaliT), misi kuTri 
simkvrivea 46804700 kg/m3. Seicavs hafniums (Hf) da Toriums (Th) 0,54,0 %mde.
Mmadnebs, romelic Seicavs c.s, amdidreben gravitaciuli meTodebiT magni
tur eleqtrostatikur separaciasTan SeTavsebiT. 

c. gamoiyeneba mJava da cecxlmedegi tigelebis dasamzadeblad (dno
bis temperatura 3000°С), agreTve umateben kvarcis minas mJava da cecxl
gamZle WurWelis dasamzadeblad. c. gamoiyeneba eleqtroRumlebis amona
gisaTvis cecxlgamZle aguris dasamzadeblad.

cirkoniumi (Zn)
c. sali, brWyviala, movercxlisfro liToni. oqsiduri afskis wyalo

biT is ar korodirdeba, magram haerze iwvis. mJavebTan (HFis gamoklebiT) 
da tuteebTan ar reagirebs. c. 1789 wels berlinis universitetSi m. kla
portis mier iqna aRmoCenili. 1824 wels i. berciliusis mier iqna gamoyo
fili (q. stokholmSi, SvedeTi). saxelwodeba miRebuli aqvs arabuli sity
vis zargun-is mixedviT, rac qarTulad oqrosfers niSnavs.

birTvuli izomerebis CaTvliT c. atomuri ricxvia 25.

cirkoniumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

90Zr 89,904703 51,45 stabiluria

91Zr 90,905644 11,22 stabiluria bmr

92Zr 91,905039 17,15 stabiluria

94Zr 93,906314 17,38 stabiluria

95Zr 94,908042 0 64,03 dRe niSnuli

96Zr 95,908075 2,80 >3,6·1017 weli

97Zr 96,910950 0 16,8 sT niSnuli

c. biologiuri roli ara aqvs. misi Semcveloba adamianis organizmSi 
Semdegia: kunTovan qsovilSi _ 0,05·10-4 %, Zvlovan qsovilSi _ <0,1·10-4 %, 
sisxlSi _ 0,011mg/l. yoveldRiurad sakvebTan erTad adamiani iRebs ~0,05 mg. 
aratoqsikuria; Semcveloba saSualo wonis (70kg) adamianis organizmSi _ 
1 mg. c. gavrceleba miwis qerqSi Seadgens 1,0·10-2 %s, zRvis wyalSi _ 9·10-10 %. 
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ZiriTadi madnebia: cirkoni (ZrSiO4), badeliti (ZrO2). c. wliuri msoflio war
moebaa 7·105t/w. liTonuri c. msoflio warmoeba _ 7000 t/w. c. maragia >109t. 

cirkoniumis radiaqtiuri izotopebis daxasiaTeba
c. xuTi izotopis narevs warmoadgens, masuri ricxvebiT 90 (51,45 %), 

91, 92, 94 da 96.
c. ToTxmeti radioaqtiuri izotopidan (masuri ricxvebiT 81dan 99

mde) da ori izomeridan yvelaze mniSvnelovania 95Zr (65 dRe, β, γ) da 97Zr 
(17 sT, β). es ori izotopi uranis dayofisas 6,2 da 5,9 % gamosavlebiT war
moiqmneba da SeiZleba 95Zris gazomvebis daSlis produqtebis gamoyofis 
Semdeg (n, γ) reaqciis mixedviT iqnan miRebulni. aseTebia 95mNb (17sT) da 
95Nb (35dRe), maSin rodesac 97Zr97mNb (60wm) da 97Nb (72wT)Tanaa radioaqtiur 
wonasworobaSi. 93Zr (1,5·106weli, β) izotopi dayofis dros mcire gamosav
liT da naxevrad daSlis yvelaze didi periodiT warmoiqmneba. 98Zr da99Zr 
izotopebi dayofis mokle sicocxlisunarian produqtebs warmoadgens. 

c. eleqtrodadebiTi liTonia da misi eleqtronuli struqturaa: 1s2 
2s2 2p6 3s2 3p6 3d10 4s2 4p6 4d10 5s2; K-, L- da M- garsebi Sevsebulia.

qimiuri Tvisebebis mixedviT c. Zlier hgavs hafniums (ix. Hf) da gvxvde
ba II, III da IV valentur mdgomareobebSi. aqedan ukanasknelni yvelaze 
mdgradia, xolo pirveli ori c. myar halogenebSi iqna aRmoCenili. ZrCl4 

Zlier higroskopulia da c. sxva SenaerTebis damzadebisTvis sawyis niv
Tierebas warmoadgens. is navTobis krekingisas SesaniSnavi katalizatoria.

cirkoniumis mdgradi oqsidebi
c. erTaderTi mdgradi oqsidi ZrO2. 1000 °C axlos alotropul gardaqm

nas ganicdis, rasac Tan axlavs moculobis mniSvnelovani Secvla. am arasa
survel efeqts stabilizatorebis (kiris, magneziis) damatebiT Tavidan 
icileben. aseTi gziT stabilizirebuli c. misi meqanikuri da Termuli 
Tvisebebis wyalobiT, Zvirfas cecxlgamZle masalas warmoadgens.

c. qimia wyalxsnarebSi Zlier rTulia. ZrCl4is gaxsnas Tan erTvis 
hidrolizi (ZrOOH)n

- polimeruli ionebis warmoqmniT. c. qlorids iyeneben 
pigmentis saxiT, farmacevtul mrewvelobaSi.

cirkoniumis marilebi
Zr(II) da Zr(III) marilebi, romlebsac wylis garemoSi Zlieri aRdgeniTi 

Tvisebebi aqvT, swrafad gardaiqmneba Zr(IV)-is naerTebad. c. mravali alko
holiatia cnobili, magram liTonogranul SenaerTs, liTonisa da naxSir
badis atomebs Soris kovalenturi kavSirebi ar aqvs. 

cirkoniumis sxva Tvisebebi da daxasiaTeba
c. or alotropul modifikaciaSi arsebobs, romlebic 862 °C-ze heq

sonogonalur mWidrod SefuTul sistemaSi kristaldebian. kubur sistema
Si ki ufro maRal temperaturul pirobebSi. c. dnobis temperaturaa 2125 K 
(1850 °C), duRilis _ 4650 K (4377 °C), simkvrive _ 6506 kg/m3, Tbogamtarobaa 
22,7 vt/m.K. 0,55Kis qvemoT c. zegamtari xdeba. is urTierqmedebs Tezaf
Tan. advilad absorbirdeba wyalbadiT, warmoqmnis hidridebs. am Tvisebas 
Secxobis meTodiT c. warmoebisaTvis iyeneben. hafniumisgan gamoyofis Sem
deg, romelic mas Tan sdevs yvela mineralSi (ix. Hf). c. iReben ZrCl4is mag
niumiT aRdgeniT da misi iodidebis daSliT gaxurebul mavTulze wmenden.

cirkoniumis gamoyeneba
c. gamoyenebis ZiriTadi mimarTulebebi misi birTvuli TvisebebiT 

da maxasiaTeblebiT ganisazRvreba. liTons siTburi neitronebis wata
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cebis mcire Wrili (0,18 barni) aqvs, rac im masalebidan, romlebsac iye
neben birTvuli sawvavis garsis saxiT, yvelaze mcire sididea. garda 
amisa, c. maRali meqanikuri TvisebebiT, koroziisadmi maRali mdgradobiT 
gamoirCeva.

liTons Senadnobebis saxiT da reaqtorebis armaturisTvis iyeneben, 
romlebic muSaoben gamdidrebul sawvavze. aseve iyeneben U_ Zr Senadnobebs 
an urans, romelic dispergirebulia c. hidridSi. yvela am SemTxvevaSi 
liToni unda iyos birTvuli xarisxis, e. i. guldasmiT unda iyos gawmendi
li hafniumisgan. c. iyeneben: qimiuri mrewvelobis mowyobilobebSi, piro
teq nikaSi, maSxalanaTurebisa da heterebis warmoebaSi.

c. cecxlgamZle da keramikuli masalebis warmoebis garda nitritebis, 
bromidebis, karbidebisa da silicidebis warmoebisas iyeneben.

sulfirebul SenaerTebs TrTvilvis teqnologiaSi iyeneben. c. fos
fati da sxva marilebi araorganul iongacvliT agregatebSi gamoiyeneba.

c. oqsidebs aguris, keramikisa da abraziuli nakeTobebisTvis Znel
dnobadi tigelebis dasamzadeblad iyeneben.

cirkulacia 
1. airebis, haeris, siTxeebisa da sxva brunviTi moZraoba daxSuli 

traeqtoriebiT;
2. c. atmosferuli haeris
_ haeris nakadebis erToblioba dedamiwis atmosferoSi;
3. orTqlis qvabebSi an sxva danadgarebSi wylis an orTqlisa da 

wylis narevis uwyveti moZraoba, romelic SeiZleba bunebrivi an xelovnuri 
(iZu lebiTi) iyos.

cicxvi
foladis sqeli fur

clebiT moqlonebiT SeerTe
buli an Sedu Rebuli konst
ruqciis sxvadasxva mocu
lobisa da formis mqone 
Wur Weli, romelic Signidan 
amo gebu lia cecxlgamZle 
agu riT an masiT, aRWurvi
lia saCamosxmo saketebiT. 
ga moiyeneba liTonis, Stai
nis, Camos xmisaTvis. widis 
misaRebi cicxvebi _ fia
le  bi sxmuli foladisagan 
mzaddeba, ar saWiroebs amonags, ga moiyeneba widebis transportirebisa 
da CamosxmisaTvis. daniSnulebis mi xedviT ganarCeven miqseris, Sualedur, 
saCamosxmo, Siberulsaketian, Tuj sazid, widasazid da sxva cs, romelTa 
moculoba icvleba 3dan 16 m3mde.

cicxvis sinjis analizi
Txevadi Tujis, foladis an sxva Senadnobis cicxvis naxevris Camosx

mis Semdeg aRebuli sinjis qimiuri an sxva saxis analizi, romlis Sedegebis 
mixedviT wydeba foladis nadnobis SekveTil markaze daniSvnis sakiTxi.
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cicxvRumeli 
cicxvismagvari saxuraviT aRWurvili danadgari, romelic gamoiyeneba 

Txevadi foladis sxvadasxva masaliT rafinirebis, airebiT damuSavebisa 
(gaqrevisa) da eleqtrodebiT gaxurebisaTvis. c. farTod gavrcelda bolo 
wlebSi. Txevadi foladis amgvarma damuSavebam miiRo cicxvuri metalur
giis saxelwodeba. c.Si damuSavebuli liToni gamoirCeva maRali sisuf
TaviTa da xarisxiT.

rusTavis metalurgiuli qarxnis martenis saamqroSi Catarebuli 
msoflioSi pirveli warmatebuli sawarmo-samecniero eqsperimentebi – fo
ladis gamodnoba liTonis gamosaSvebi xvrelidan wylis gaucivebeli saqSe
niT, bunebrivi airisa da haeris, Jangbadis SeberviTa da saCamosxmo cicxvis 
Siberis samsxmelo xvrelidan inertuli airis ganmJangvelebisa da reagen
tebis SeberviT foladis rafinirebiT miRebuli damajerebeli sawarmoo, 
xarisxobrivi da mecnieruli Sedegebis safuZvelze (am teqnologiis li
cenzia SeiZina germaniis kompaniam `krupi da manesmanma~). guram da irakli 
qaSakaSvilebma aRmoaCines foladis dRemde Seuswavleli axali aRdgeniTi 
danaxSirbadebis procesi, ASeimuSaves da gamoigones axali xerxi da agre
gati modernizebuli cicxvRumeli, sadac foladis warmoebisaTvis yvela pe
riodi: jarTis CatvirTva, dnoba, dayvana, ganJangva, rafinireba da Camosxma, 
mTel msoflioSi miRebuli oris nacvlad, xorcieldeba erT agregatSi. 
modernizebuli agregatiT likvidacia xdeba ZiriTadi sadnobi agregatebis 
– konvertorebis, eleqtroRumlebis, maTi movla-patronobis, xvrelis gaRe
badaketvis, garemos damabinZurebeli umarTavi vulkanuri procesis, mefo
ladeTa brigadis umZimesi xeliT Sromis likvidacia, saukeTeso sawarmoo 
(vakuumis donemde) ekologiuri maCveneblebiT.

cokoli _ ixileT zeZirkveli.

comiseburi Tujis pudlingva 
dabalnaxSirbadiani rkinis miRebis metalurgiuli procesi (comisebr 

mdgomareobaSi) alqmed (pudlingur) RumlebSi Tujis gadnobiT da rkinis 
Semcvel widebTan misi SereviT.

cocvadoba 
myari sxeulis uwyveti plastikuri deformacia mudmivi datvirTvis 

an meqanikuri Zabvebis moqmedebiT. ama Tu im zomiT c.iT xasiaTdeba yvela 
myari sxeuli – rogorc kristaluri, ise amorfuli. didi xnis ganmavloba
Si Tvlidnen, rom c. SesaZlebelia mxolod maRali temperaturis pirobeb
Si, magram SeimCneva dabal temperaturazec, mag., kadmiumi (Cd) SesamCnevad 
plastikuria – 269 °Cze, xolo rkina (Fe) – 169 °C-ze. c. SeimCneva gaWimvis, 
kumSvis, grexisa da sxva saxis deformaciis Sedegad. c.is fizikuri meqa
nizmi analogiuria plastikurobisa. misi erTerTi ZiriTadi maxasiaTebe
lia liTonebisa da Senadnobebis mxurvalsimtkice. c.isadmi winaaRmdegoba 
xasiaTdeba cocvadobis zRvariT, ZabviT, romelic mocemul droSi miiR
weva mocemuli deformaciiT.

c. aCqarebuli
c. deformacia didi siCqareebiT (mag., liTonebis wneviT cxlad da

muSavebis procesSi);

c. dabaltemperaturuli
ix. logariTmuli;
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c. difuziuri
c., atomebis gaaqtiurebis xarjze da mimarTuli gadataniT mimdi

nareobs. viTardeba 0,70,8 Тdn temperaturis pirobebSi;

c. klebadi anu qrebadi
c. mudmivad mciredi siCqariT;

c. logariTmuli
c. 0,10,2 Tდნ  temperaturul pirobebSi, romlis drosac c. deformacia 

drois logariTmzea damokidebuli;

c. radiaciuli
c., romelic mimdinareobs masalis dasxivebis pirobebSi da viTardeba, 

rogorc wesi, maRali siCqariT;

c. uaryofiTi
maRaltemperaturuli c.is sawyisi stadia, romelzec SeimCneva nake

Tobis zomebis Semcireba, rac ganpirobebulia masalis moculobis Semci
rebiT struqturulfazuri gardaqmnebis gamo.

cocvamedegoba 
liTonebisa da Senadnobebis Tviseba, winaaRmdegoba gauwios cocva

dobas _ plastikuri deformaciis ganviTarebas.

cru zRurbli 
martenis Rumlis CasatvirTi fanjrebis zRurblze dayrili nedli an 

gamomwvari dolomitis fxvnilisagan warmoqmnili winaRoba, barieri, kede
li, romelic akavebs Txevad liTonsa da widas nadnobis periodebis (dnobis 
da polirebis) dros. aRniSnuli zRurblis CaRrmavebiT xdeba marjvniv, ora
bazanian da eleqtroRumlebTan pirveladi mJava widis moxda widis cicxvSi.

cxavi 
fxvieri, naWrovani masalebis naWrovanobis mixedviT damxarisxebeli 

mowyobiloba, romelsac iyeneben aglomeratis, koqsis, cecxlgamZle masa
lebisa da sxva warmoebaSi. konstruqciis mixedviT ganasxvaveben dolur, 
mTrTolav, moqanave da sxva c.s. xSirad uwodeben cxrils (ix. cxrili).

cxeli glinva 
liTonebis wneviT damuSaveba gaxurebul mdgomareobaSi. naxSirba

dis SemcvelobasTan damokidebulebiT liTons aqvs dnobis, Camosxmisa da 
glin vis optimaluri temperatura. liTonis gaxureba glinvis win, glinvis 
teqnologiis erTerTi ZiriTadi safexuria, aqedan gamomdinare, gaxurebis 
instruqciis Sesruleba bevrad ganapirobebs liTonproduqciis xarisxs.

cxviri 
konverteris, miqseris, cicxvisa da sxva danadgarebis konstruqciuli 

elementi, romlis daniSnulebaa Txevadi liTonis an widis nakadis mimar
Tulebis uzrunvelyofa widis cicxvisaken.

cximgacla 
igivea, rac gaucximoeba. c. _ liTonis zedapiris qimiuri an fizikuri 

gawmenda teqnologiuri SezeTvisa an cximiani dabinZurebisagan. c. liTo
nis gaucximoeba, liTonis damuSavebis teqnologiis erTerTi sapasuxismge
blo safexuria.
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cxobili koqsisa 
qvanaxSirebis Secxobis Sedegad miRebuli Semcxvari masa, romlis 

gacema Rumlidan xorcieldeba specialuri koqsgamomgdebi manqaniT. am 
procesis dros mimdinareobs cxobilis naWrebad danawevreba.

cxovrebis done
cxovrebis done (standard of life) _ raodenobrivi maCveneblebis sistema, 

romelic gamoxatavs mocemul etapze sazogadoebis ganviTarebis materi
aluri da sulieri dovlaTis moxmarebis dones mosaxleobis erT sulze 
da am dovlaTze moTxovnilebis dakmayofilebis xarisxs. cxovrebis donis 
maCveneblebia: realuri Semosavlis moculoba mosaxleobis erT sulze; 
kvebis produqtebis, arasasursaTo saqonlis, momsaxurebis moculoba da 
struqtura; samomxmareblo saqonlis fasebis done da dinamika; komerci
uli da satransporto momsaxurebis tarifebi; ganaTlebis ganviTarebis 
done; samedicino momsaxurebis xarisxi; sabinao pirobebi; samuSao dRis 
xangrZlivoba; sicocxlis saSualo xangrZlivoba da a. S.

cxrilva 
fxvieri masalebis cxrilSi gatareba. masalis c.is Sedegad iReben 

gansazRvruli naWrovanebis fraqciebs, romelTa raodenobas gansazRvraven 
procentebSi. mag., aglomeratis, koqsis c.is Sedegad miRebuli fraqciebis 
mixedviT msjeloben maTs meqanikur simtkiceze. rac ufro metia wvrilmar
clovani fraqciis procentuli Semcveloba, miT ufro dabalia aglomera
tisa da koqsis meqanikuri simtkice.

Z

Zabva 
Sinagani Zalebis sazomi. warmoiqmneba nimuSSi (nakeTobaSi) gare Zaleb

is zemoqmedebis Sedegad. ganisazRvreba Tanabrad moqmedi Zalis fardobiT 
misi modebis farTobTan. ganzomilebaa _ mpa. arsebobs Semdegi saxis Zabvebi:

Z. gamWimi
Z., romelic nimuSis an nakeTobis wagrZelebas ganapirobebs;

Z. damatebiTi
droebiTi Sinagani Z., romelic gare Zalebis moqmedebiT warmoiqmneba 

da iwvevs deformaciis uTanabrobas;

Z. dayvanili
modebuli Z. fardoba Zvris modulTan;

Z. dayvanili normaluri
daZabulobaTa fsevdoveqtori, romelic TiToeuli sami RerZis gas

wvriv normaluri Zabvebis jamis kvadratuli fesvis tolia;

Z. denadobis
WeSmariti Z., romelic deformaciis mocemul pirobebSi iwvevs liTonis 

stabilur plastikur denadobas, warmoadgens normalur Zabvas;

Z. droebiTi Sinagani 
Sinagani Zabva, romelic gamomwvevi mizezis mocilebisTanave icvleba 

an qreba;



432

Z. eleqtruli
eleqtrowredis or wertils Soris potencialTa sxvaoba;

Z. zonaluri, pirveli gvarisa
narCeni Zabvebi, romelic gawonasworebulia moculobaSi (zonaSi) da  

nakeTobis Tanamzomadia. warmoiqmneba sxvadasxva teqnologiuri procesis 
(Camosxma, wneviT damuSaveba, Termuli damuSaveba da sxv.) Sesrulebisas. 
Z. z.s uwodeben agreTve pirveli gvaris Zabvebs;

Z. Termuli
Z., romelic warmoiqmneba gaxurebisas an gacivebisas da dakavSirebu

lia gaxurebis an gacivebis uTanabrobasTan;

Z. kmatexisa
maqsimaluri nominaluri Z., romelic nimuSis cocxal WrilSi daR

lilobis bzaris kmatexaze gadasvlis momentSi moqmedebs;

Z. kritikuli cikluri
Z., romlis zeviT datvirTvis pirvelive ciklebis Sedegad warmoiSoba 

submikroskopuli bzarebi;

Z. kritikuli Zvrisa
Z., romelic plastikuri deformaciis dawyebas Seesabameba;

Z. lokaluri
Z., romlis moqmedeba sxeulis mcire monakveTiTaa SemosazRvruli;

Z. maqsimaluri  ciklisa
ciklurad cvladi Z.is maqsimaluri algebruli mniSvneloba;

Z. meore gvarisa
narCeni Z., romelic erTi an ramdenime marcvlis SigniT moqmedebs da 

wonaswordeba liTonis marcvlis toli zomis moculobaSi;

Z. meqanikuri
Sinagani Zalebis sazomi, romelic gare zemoqmedebis gavleniT war

moiqmneba sxeulSi da ganisazRvreba tolqmedi Zalis fardobiT misi mod
ebis farTobTan;

Z. mTavari
Z., romelic sami urTierTperpendikularulad ganlagebuli farTo

bidan moqmedebs erT maTganze, romelzec mxebi nulis tolia;

Z. mTavari mxebi
nimuSis an nakeTis Wrilis im ubanze moqmedi Z.,  romelic erTerTi 

mTavari normaluri Zabvis mimarTulebisaken 45° kuTxiTaa ganlagebuli;

Z. mTavari normaluri
ix. mTavari Z.;

Z. minimaluri  ciklisa
ciklurad cvladi Z.is  minimaluri algebruli mniSvneloba;

Z. mxebi
Z., romelic moqmedebs nimuSis an nakeTobis kveTis mocemuli ubnis 

sibrtyeSi da am sibrtyeze Zabvis veqtoris proeqcias warmoadgens;

Z. mxebi oqtaedruli
mxebi Z., romelic moqmedebs oqtaedris gverdebze, romlis RerZebi 

paraleluria mTavari normaluri Zabvebis mimarTulebisa da perpendiku
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larulia mTavari mxebi Zabvebis mimarTulebisa. Z. m. o. ricxobrivad dena
dobis xazovani Zabvis daaxloebiT naxevaria;

Z. narCeni
Z., romlebic ar qreba kristalizaciisa da  sxvadasxva saxis tempera

turulZalovani zemoqmedebis Semdeg da sxeulSi gawonasworebulia;

Z. normaluri
Z., romelic nakeTobis an nimuSis mocemuli ubnis sibrtyisadmi per

pendikularulad moqmedebs;

Z. normaluri oqtaedruli
oqtaedris gverdebze moqmedi normaluri Z., amasTan oqtaedris Rer

Zebi paraleluria mTavari normaluri Zabvebis mimarTulebebisa da  per
pendikularuli mTavari mxebi Zabvebis mimarTulebisa. Z. n. o. ricxobrivad 
hidrostatikuri wnevis tolia;

Z. oqtaedruli
ix. normaluri oqtaedruli Z., mxebi oqtaedruli Z.;

Z. pikuri
1. Z., romlebic aRemateba statikuri an maqsimaluri cikluri Zabvebis 

saSualo dones da romelTa warmoqmna eqsploataciis pirobebidan SemTx
veviTi gadaxrebiTaa ganpirobebuli;

2. Z., romelTa done aRemateba saSualos da lokalizebulia sxeu
lis mikromoculobebSi, rac masalis struqturuli araerTgvarovnebiT, 
fa zebs Sorisi narCeni ZabvebiTaa ganpirobebuli;

Z. sakontaqto
Z., romlebic sakontaqto zedapirze moqmedeben myari sxeulebis meqa

nikuri urTierTqmedebisas. magaliTad, liTonisa da iaraRis (glinebis, 
samarTulebis) urTierTqmedebis dros;

Z. saSualo  ciklisa
ciklis maqsimaluri da minimaluri Zabvebis algebruli naxevarjami;

Z. sruli
Z., romelic moqmedebs gansazRvruli saxiT orientirebul farTobze, 

gadis sxeulis mocemul wertilze. s. Z. ricxobrivad tolia mocemul far
Tobze  moqmedi Zalebis mTavari veqtoris  fardobis zRvarisa am farTo
bis sididesTan, romelic konturis mocemul wertilSi ikvreba;

Z. struqturuli
ix. fazuri Z.;

Z. temperaturuli
ix. Termuli Z.;

Z. fazuri
Z., romlebic liTonebisa da Senadnobebis fazuri gardaqmnebis dros 

warmoqmnili da sawyisi fazebis kuTri moculobebis sxvaobis Sedegad 
warmoiqmneba;

Z. SekumSvisa
Z., ganpirobebuli nakeTobis an nimuSis SekumSviT;

Z. Sinagani
sxeulis mikro da  makroelementebs Soris am sxeulze im gare (wne

viT damuSaveba da sxv.) da Sinagani (siTburi, fazuri) Zalebis zemoqmedeb
iT aRZruli Z., romlebic deformacias iwvevs.
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Zabvis relaqsacia
drekaddaZabul myar sxeulSi (liTonSi, SenadnobSi da sxv.) sxeulis 

xazovani zomebis Seucvlelad Zabvebis Semcirebis TviTneburad (spontanu
rad) mimdinare procesi.

Zabri sasxmisa 
saCamosxmo sistemisa da sifonuri Camosxmis dros cecxlgamZle 

masalisgan damzadebuli Txevadi liTonis mimRebi detali.

Zabrisebri konteineri 
konusuri formis xvimiri, romlis bolo xvrelidan maregulirebeli 

burTuliT xdeba gamomwvari madnis agitatorSi miwodeba.

Zala
Z. mocemul sxeulze sxva sxeulis moqmedebis sazomi sidide. izomeba 

statikuri da dinamikuri meTodebiT. Zalis erTeulia – niutoni (H).
am terminTan dakavSirebulia mravali fizikurqimiuri movlena, 

romelTagan metalurgiul praqtikaSi xSirad ixmareba:

Z. adidvisa
Z., romelic modebulia Tvalakidan gamosul milnamzadze da adidvis 

procesis gasaxorcielebladaa saWiro;

Z. koercituli
magnituri velis daZabuloba, romelic winaswar damagnitebuli fero

magnitis sruli ganmagnitebisaTvisaa saWiro;

Z. mrRvevi
Z., romelic masalis nimuSis gaglejas iwvevs;

Z. Sinagani xaxunisa
siTxeebis, airebisa da myari nivTierebebis (kerZod, liTonebisa da 

Senadnobebis kristaluri agebulebis defeqtebis) urTierTSexebaSi myofi 
fenebis gadaadgilebis sawinaaRmdegodaa mimarTuli Z. (ix. siblante);

Z. xaxunisa
urTierTSexebaSi myofi sxeulebis an siTxisa da airebis fenebis 

gadaadgilebis sawinaaRmdegod mimarTuli Z. (ix. koeficienti xaxunisa).

Zalayini
1. wvetiani rkinis Rero, romelsac iyeneben samarjv iaraRad,  berke

tad, sangrevad, gruntisa da miwis saTxrelad;
2. CaquCTan, RojTan, najaxTan, niCabTan erTad  erTerTi uZvelesi 

xelissaxeluriani dartymiTi instrumenti, mtkice  liTonisgan damzade
buli Rero.

Zalva 
sxeulebis deformaciis gamomwvevi Zala. ganarCeven: adidvis, wnexis, 

gadamWrel, mgrex, mkumSav, Zvrisa da sxv. Z.s. mag., adidvis Z. _ igivea, rac 
adidvis Zala.

Z. mgrexi
iwvevs nimuSis grexiT deformacias;

Z. wnexisa
liTonis matricaSi gamosawnexad saWiro Z.;



435

Z. RerZuli
Z., romlis mimarTuleba emTxveva deformaciis RerZis mimarTulebas.

Zara
satvirTo avtomobilis saTavsi.

ZarRvianoba 
sasargeblo wiaRiseulis miwisqveS ganlagebis erTerTi maCvenebeli, 

gansazRvravs wiaRiseuliT Sevsebuli miwisqveSa napralebis ganlagebis 
simZlavresa da mimarTulebas.

Zafisebri kristalebi
Zafebisa da boWkoebis formis monokristalebi e. w. `ulvaSebi~, 

romelTa diametri ramdenime nmdan (aTeulobiT Å _ angstremi) ramdenime 
aseul mkmmdea, fardobi sigrZis diametrTan Zalze didia (Cveulebriv 
>100). gamoirCeva maRali simtkiciT, romelic mravaljer aWarbebs masiuri 
monokristalebisa da polikristalebis simtkices. Z. k. simtkice praqtiku
lad Teoriuls uaxlovdeba.

Zelaki 
rkinis Rero _ sazeinklo instrumenti an raime manqanamowyobilobis 

detali.

ZenZi 
selis, kanafis an sxv. damuSavebisas miRebuli msxvilboWkovani nar

Ceni. Z. gamoiyeneba sawmendi naWris Semcvlelad, agreTve xraxniani SeerTe
bebis hermetulobis gasazrdelad.

Zvirfasi feradi liTonebi
Zvirfasi liTonebia: platina, oqro, vercxli, paladiumi, osmiumi, 

iridiumi, rodiumi da sxv.

Zvra (Zvris Zabva)
plastikuri deformaciis procesSi mxebi Zabvebis zemoqmedebiT warmo

qmnili Z., romelic atomebs Soris arsebul kavSirs, kristalis erTi nawi
lis gadaadgilebas meoris mimarT erTi atomTSorisi manZiliT aRemateba.

Zieba 
igivea, rac kvleva. mecnieruli kvlevaZieba, romlis mizania raime sagnis, 

movlenisa da teqnologiuri procesis kanonzomierebis Seswavla, dadgena.

Ziri 
igivea, rac qvedi, safuZveli. magaliTad, saZirkvlis Z., relsis Z., sak

vamle arxis Z., regeneratoris Z. da sxv.

ZiriTadi nakeri
bolos Sesrulebuli ormxrivi nakeris nawili. miduRebuli nakeri, 

rogorc wesi, didi ganivkveTisaa.

Zirulis cecxlgamZle masalebis qarxana 
Zirulis cecxlgamZle masalebis qarxana aSenda a/k metalurgiuli 

qarxnis sruli metalurgiuli ciklis koqsqimiuri, saaglomeracio, mar
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tenis, sxva saamqroebisa da zestafonis feroSenadnobTa qarxnis Samotisa 
da saizolacio cecxlgamZle masalebiT uzrunvelyofis mizniT. nedleu
liT momarageba gaTvaliswinebuli iyo zestafonis raionis sof. SroSis 
Tixamiwebis sabadoebidan. qarxnis mowyobiloba ZiriTadad dakompleqtda 
meore msoflio omis Semdeg germaniidan miRebuli hidravlikuri wnexebiTa 
da sxva mowyobilobiT. 

qarxanam did warmatebas miaRwia produqciis xarisxis gaumjobese
bi sa da warmoebis moculobis zrdaSi 1980ian wlebSi qarxnis direqto
rad jemal salaZis muSaobis dros. Mmisi iniciativiT mdinare Zirulis 
sa na piroze qarxnis muSamosamsaxureebisaTvis aSenda mravalsarTuliani 
sacxovrebeli saxlebi. Pprivatizaciis Semdeg qarxana gaCerebulia. 

ZnelaRdgenadoba 
ix. aRdgena da aRdgenadoba. SedarebiT maRali sitmkicis Jangeulebi 

gamoirCeva Z.iT, mag., CaO ufro ZnelaRdgenadia Al2O3Tan SedarebiT. Tavis 
mxriv, Al2O3  Z. metia SiO2Tan SedarebiT. rac ufro maRalia mocemuli elemen
tis qimiuri Tvisoba Jangbadisadmi, miT ufro ZnelaRdgenadia misi Jangeuli.

Zneldnobadi liTonebi
liTonebi, romelTa dnobis temperatura rkinis dnobis temperatu

raze maRalia. aseTia: titani, cirkoniumi, pafniumi, vanadiumi, niobiumi, 
tantali, qromi, molibdeni, volframi, reniumi, aseve platinis jgufis zo
gierTi liTonebi (ruTeniumi, radiumi, osmiumi, iridiumi, platina).

Zneldnobadi liTonebis dnoba
maRalaqtiuri da Zneldnobadi liTonebis warmoebaSi farTod 

gamoyenebuli speceleqtrometalurgiuli procesebi, pirvel rigSi, vaku
umrkaluri gadadnoba, xarjvadi eleqtrodiTa da eleqtronulsxivuri ga
dadnoba. metalurgiaSi Al da sxva maRalaqtiuri liTonebisaTvis iyeneben 
eleqtrolitur nadnobs, xolo Cu, Ni, Co-isaTvis _ eleqtrolizur wyal
xsnarebs. pirvel SemTxvevaSi produqtia Txevadi liToni, romelic Sem
dgom kristaldeba, xolo meore SemTxvevaSi liTonis kaToduri furcle
bi, romelic ileqeba kaTodze. samsxmelo warmoebaSi gamoiyeneba rkaluri 
da induqciuri Rumlebi, jarTidan da samsxmelo Senadnobebidan. Txevadi 
Tujis, foladisa da sxvaTa misaRebad. samsxmelo warmoebaSi el. Rumlebi 
xSirad gamoiyeneba sagrovelebis saxiT. maRalaqtiuri liTonebis (Ti)is 
Ca mosxmisaTvis vakuumur garnisaJsa da rkaluri an plazmuri gaxurebis 
avtotigelur Rumlebs iyeneben.

Zneldnobadoba 
liTonebi da Senadnobebi, romelTa dnobis temperatura 1600°Сze me

tia. Zneldnobadoba ganisazRvreba masalebis, kerZod, liTonebisa da Sen
adnobebis dnobis temperaturiT.

Znelxsnadoba 
nivTierebebis daqveiTebuli unari, erTimeoresTan warmoqmnas Tanab

rad ganawilebuli atomebis, molekulebis an ionebis narevi. ix. xsnadoba.

ZonZi 
Zveli qsovilis naWeri, romelsac iyeneben raime zedapiris, dazeTili 

detalis gasawmendad.
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Zrava 
manqana, romelic energiis raime saxeobas gardaqmnis meqanikur samu

Saod. gamoyenebuli energiis gvarobis mixedviT ganarCeven: siTbur, hidrav
likur, eleqtro, qarisa da sxva Z.s.

Z. gamoiyeneba muSa manqanebis,  satransporto mowyobilobisa da sxva 
moZraobaSi mosayvanad.. Sigawvis Z. aris siTburdguSiani Z., romelSic saT
bobi iwvis uSualod muSa cilindrSi orTqlis manqanisagan gansxvavebiT, 
sadac saTbobis wva mimdinareobs sacecxlurSi. Sigawvis Z.Si saTbobis 
wvis Sedegad dguSze warmoiqmneba airebis wneva, romlis gadaadgilebiT 
sruldeba meqanikuri muSaoba.

Zro
raime WurWlis an agregatis fskeri, qvedi, Ziri. 

mag., Zro konverterisa _ am agregatis qveda nawili, 
romelSic damontaJebulia haeris an Jangbadis qSinebi.

w

wabiZgeba 
mbiZgeblis moqmedebiT gamaxurebeli Rumlis qvedze ganlagebuli 

blumis, milnamzadis gadaadgileba winaswari gaxurebis zonidan nagli nis 
Rumlidan gamotanis mizniT. 

waglesa
igivea, rac gagozva.

wagrZeleba 
igivea, rac gagrZeleba, dagrZeleba (ix. gamocdebi da gagrZeleba).

wavleba 
igivea, rac wataceba.

wazrda 
igivea, rac mateba, zrda, wamateba.

wakveTa 
naglinis daboloebebis an uxeSi defeqtiT dazianebuli nawilisa 

da zodis Tavuri nawilis moWra, mokveTa, specialuri mowyobilobis _ 
makratliT an xerxis daxmarebiT. w. glinvis teqnologiuri procesis erT
erTi safexuria, romelic gavlenas axdens naglinis xarisxze. araswori 
kuTxiT wakveTili torsis gamo xdeba namzadis gadayvana meore xarisxSi 
an axdenen Semdgom gadamuSavebas.

wakideba 
cecxlis mokideba, modeba saTbobis asanTebad _ alis an CiraRdnis 

misaRebad. w. saTbobis anTebis teqnologiis erTerTi sapasuxismgeblo 
sawyisi safexuria, gansakuTrebiT saTbobad bunebrivi airis gamoyenebis 
SemTxvevaSi. siTbur agregatSi airis miwodeba dasaSvebia mxolod kar
gad mokidebul, organizebul alze. airis naadrevma miwodebam SeiZleba 
gamoiw vios dagroveba, mgrgvinavi narevis warmoqmna da afeTqeba.
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wamateba 

eleqtrowiduri gadnobisas eleqtrodebis an liTonis gadnobis dros 
xarjvisas TandaTanobiTi gadaadgileba. 

wamaxuli, wawvetili  

mefoladis iaraRiinstrumenti foladis gamosaSvebi xvrelis gasaxs
neli rkinis wawvetebuli Rero.

wambiZgveli 

amdidavi dganis kvanZi milis, Reros an maTi nawilis iZulebiT misa
wodeblad adidaSi (amdidav TvalakSi).

wanazardi 

1. zodis zedapirze miduRebuli Tujis an sxvadasxva saxis foladis 
masa, romlis gaglinvis Sedegad viTardeba zedapiruli defeqti _ nakeci;

2. mduRara foladis zodis Tavuri nawili, romelic liTonis gam
yarebis procesSi duRilis Sedegad warmoiqmneba.

wanacvleba

saglinav dganebSi, liTonis WriT damuSavebis Carxebsa da teqnolo
giur mowyobilobaSi sxvadasxva saxis uwesrigoba _ teqnologiuri Rer
Zebidan gadaxra, ori an ramdenime detalis erTmaneTisadmi dacileba da 
sxv. magaliTad, glinis teqnologiuri RerZidan gadaxra, uwyveti Camosxmis 
manqanis RerZidan gadaxra, boyvisa da zedsadgaris Sepirapirebuli zeda
piridan  gadaadgilebiT maTi RerZebis centrebis darRveva.

warmoeba  

kacobriobis istoriis ganmavlobaSi Seqmnili mravalmxrivi saqmiano
bis samrewvelo, sasoflosameurneo da sxva dargebis sawarmoTa saxel
wodeba. metalurgiul praqtikaSi gavrceleba pova Semdegi mimarTulebebis 
warmoebam:

w. adidvisa
adidvis gziT foladisa da sxva Senadnobebisagan mavTulisa da sxva

dasxva profilis milis miReba;

w. brZmedisa
Tujis miReba Saxturi tipis mudmivmoqmedi agregatis _ brZmedis gamo

yenebiT;

w. glinvisa  anu saglini
wneviT damuSavebis (glinvis) gziT sxvadasxva liTonisa da Senadno

bisagan nakeTobaTa da naxevarfabrikatebis miReba;

w. konverteruli
Txevadi Tujisagan Jangbadis gaqreviT konvertorSi foladis dnoba;

w. martenuli
foladis gamodnoba martenuli procesiT;

w. milebis
glinvis, SeduRebisa da wneviT damuSavebis  procesebis gamoyenebiT 

milebis damzadeba;
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w. foladsadnobi
Tujisa da rkinis jarTisagan metalurgiuli qarxnebis (kombinatebis) 

foladsadnob agregatebSi foladis gamodnoba.

warmoebis avtomatizacia 
warmoebis ganviTarebis etapi, teqnologiuri procesis momsaxure ada

mianisadmi dakisrebuli movaleoba da funqciebi srulad an nawilobriv 
gadaecema avtomaturi marTvis mowyobilobebze.

warmoebis marTvis avtomatizebuli sistema 
marTvis avtomatizebuli sistema, romelic warmoebis, rogorc av

tonomiuri, ise sawarmoo gaerTianebis marTvis avtomatizebuli sistemis 
SemadgenlobaSi marTvisTvisaa gankuTvnili.

wataceba 

w. liTonis glinebiT
glinvis procesi, romelic ganpirobebulia liTonsa da glinebis ze

dapirze xaxunis Zalebis moqmedebiT. w. gaumjobesebis mizniT mimarTaven 
glinebis zedapiris CakeWnas an daduRebas. w.is kuTxe moicavs rkals, 
romelsac gluvzedapiriani glinebiT cxeli glinvis dros 2224 °C sazRv
rebSi icvleba.

glinvis sawyisi momentisTvis w.is kuTxes iReben xaxunis kuTxis to
lad, amitom w. sawyis momentSi w. maqsimaluri kuTxe xaxunis koeficientis 
tolia: tgamax =f

xolo glinvis mdgradi procesis dros w. kuTxe xaxunis gaorkecebu
li kuTxis tolia. rac ufro didia w.is kuTxe, miT metia moWimvis xarisxi. 
zogjer es kuTxe imdenad didia, rom winaaRmdegobas uwevs watacebis gan
xorcielebas. am SemTxvevaSi w.is kuTxes amcireben glinebis diametris 
gazrdiT, nazolis sawyisi sisqis SemcirebiT an misi saboloo sisqis gaz
rdiT. ukanaskneli ori meTodis gamoyeneba mizanSeuwonelia, vinaidan is 
iwvevs moWimvis xarisxis Semcirebas. amrigad, w.is kuTxis Semcirebas, e. i. 
w.is gaumjobesebas aRweven glinebis diametris gazrdiT. glinebis dia
metris mudmivobisas w. kuTxis gazrdiT moWimvis xarisxis gazrdas aRweven.

wacxeba _ ixileT gaglesa.

waxnagdacentrebuli 
kristaluri gisosi, romlis elementaruli ujredi waxnagdacentre

buli kubia _ waxnagis centrSi moTavsebuli atomiT. aseTi kristaluri 
gisosiT xasiaTdeba – Y-Fe,  βCr,  β-Ni,  Cu,  Ag,  Au,  Al,  Pb,  Pt  da sxv.

weva
gaiSviaTeba, romelic uzrunvelyofs Rumlidan wvis produqtebis 

mocilebas. ganarCeven bunebriv da xelovnur w.

w. bunebrivi
iqmneba gare atmosferuli haerisa da sakvamle milis arxebSi arse

buli airebis simkvriveTa sxvaobis Sedegad;

w. xelovnuri
iqmneba ventilatoris an kvamlsawovis mier.
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welvadoba 
widis unari _ gaiwelos, wagrZeldes cxel mdgomareobaSi. am Tvise

bazea damyarebuli widis bambis warmoeba, romelsac milgayvanilobebisa 
da siTburi agregatebis Tboizolaciur masalad farTod iyeneben.

weli 
1. martenis Rumlis kamaris Tavuri nawilis Seviwrovebuli adgili, 

sadac cxeli haerisa da saTbobis Sereva xdeba;
2. deformaciis keraSi ganivxraxnuli saglini dganis glinebs Soris 

umciresi manZili.

wertva, dadaRva
igivea, rac niSandeba, liTonis nakeTobaze (nimuSze) wertilis an sxva 

anabeWdis dasma sali, maxvili wveriT.

wertili 
liTonebis, Senadnobebisა da sxva mravali masalis kritikuli 

mdgomareobis temperaturuli, wnevis da sxva parametrebis mniSvneloba, 
romeლსაც ZiriTadad uwodeben movlenis saxels. maTgan yvelaze gavrcele
bulia:

w. gaglejisa, gawyvetisa
datvirTvis maqsimaluri mniSvneloba, romlis miRwevisas nimuSi irR

veva. am w.is mixedviT msjeloben foladis an Senadnobis simtkicis zRv ris 
Sesaxeb (ix. gamocdebi);

w. garbilebisa
w. temperaturuli, romlis miRwevisas iwyeba cecxlgamZle masalis 

deformacia. g. w. cecxlgamZle masalebis erTerTi ZiriTadi saeqsploata
cio maxasiaTebeli;

w. gajerebisa
igivea, rac namis w. cvris temperatura, romlis donemdec unda ga

civdes haeri, rom masSi Sesulma wylis orTqlma miaRwios gajerebas;

w. denadobisa
liTonebis gaglejis diagramaze nimuSis denadobis dawyebis werti

li, e. i. datvirTvis donis is wertili, romlis miRwevisas nimuSi ganicdis 
deformacias datvirTvis Semdgomi gazrdis gareSe;

w. dnobisa (lRobis)
liTonebis an Senadnobebis kristaluri mdgomareobidan Txevad 

mdgomareobaSi fazuri gadasvlis dawyebis temperatura;

w. kiurisa
meore gvaris  fazuri gardaqmnis temperatura, romlis zeviT fero

magnituri masalebi paramagnituri xdeba;

w. kritikuli
Senadnobis fazuri gardaqmnis dawyebis an damTavrebis temperatu

ra, romelic SeiZleba ganisazRvros SenadnobSi Semavali elementebis 
mdgomareobis diagramis mixedviT (ix. rkinanaxSirbadis mdgomareobis dia
grama);

A1 – Fe-Fe3C wonasworuli sistemis temperatura, romlis miRwevisas 
mimdinareobs gardaqmna perliti ↔ austeniti;
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A2 – temperatura, romelic Seesabameba feritis kiuris wertils;
A3 – FeFe3C wonasworuli sistemis temperatura, romlis zeviT evteq

toidur foladebSi aris erTi faza – austeniti;
A4 – Fe-Fe3C gawonasworebuli sistemis temperatura, romlis qveviT 

naxSirbadovan foladebSi, romlebic Seicavs 0,16 %ze nakleb naxSirbads, 
erTi faza – austenitia;

AC – Fe-Fe3C wonasworebuli sistemis temperatura, romlis drosac 
fazuri gardaqmna mimdinareobs gaxurebisas;

ACM – Fe-Fe3C wonasworuli sistemis temperatura, romlis zeviT 
zeevteqtoidur foladebSi aris erTi faza – austeniti;

Ar – Fe-Fe3C gawonasworebuli sistemis temperatura, romlis drosac 
fazuri gardaqmna mimdinareobs gacivebisas;

w. neelisa
meore gvaris fazuri gardaqmnis temperatura, romlis zeviT qreba an

tiferomagnitebis TviTneburi damagniteba da paramagnituri xdeba. saxeli 
ewoda frangi fizikosis l. neelis gvaris mixedviT, romelmac 1936 wels 
iwinaswarmetyvela aseTi procesis arseboba.

w. Sexebisa
glinis da saglini liTonis (zodis, namzadis da sxv.) Sexebis w. _ 

watacebis rkalis sawyisi w. zogadad, watacebis rkalis nebismier wertils 
ewodeba Sexebis w.;

w. wyvetisa
igivea, rac  gaglejis w.

wertilovani nakeri

pirgadadebiT an tesebri SeerTebis SenaduRi nakeri, romelSic Sesa
duRebel nawilebs Soris kavSiri SenaduRi wertilebiT xorcieldeba.

wesi monakveTebisa 

Senadnobebis fazebisa da struqturuli Semdgeni nawilebis Tanafar
dobis gansazRvris meTodi mdgomareobis diagramaze Sesabamisi konodebis 
gazomvisa da urTierTfardobis gziT. am wesis mixedviT, mocemuli ele
mentis procentuli raodenoba ganisazRvreba am elementis mopirdapire 
mxares ganlagebuli konodis monakveTis sididis mixedviT.

wva 

egzoTermuli qimiuri reaqciebis ganviTareba saTbobis naxSirbadis 
maRaltemperaturul pirobebSi daJangvisas.  arsebobs Semdegi saxis w.:

w. difuziuri
airis narevis warmoqmnisa da wvis mimdinareobis erTdrouli pro

cesi. am dros wvis siCqare ganisazRvreba difuziuri procesebiT;

w. kinetikuri
saTbobis haerTan winaswar momzadebuli narevis wva, romlis w. siC

qare ganisazRvreba qimiuri reaqciebis kinetikiT;

w. heterogenuli
airovani damJangavis garemoSi myari da Txevadi wvadi nivTierebebis 

wva;
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w. homogenuri
airovani damJangavis garemoSi airovani saTbobis wva.

wvadi, dawvadi nivTierebebi

qimiuri elementebi, SenaerTebi an nivTierebebi, romelTa JangbadTan 
SeerTebiT gamoiyofa Tburi energia; JangbadTan SeeTebis unari.  gamoyo
fili energiis raodenobis mixedviT msjeloben ama Tu im elementis ener
getikulobasa da misi wvis produqtis xarisxze.

saTbobis wvadi elementebia: naxSirbadi, wyalbadi da gogirdi.

wvadoba 

nivTierebis, elementebis Tviseba, gamoavlinos JangbadTan SeerTebis 
_ wvis unari.

 saTbobis Semadgeneli elementebidan wvadobis unariT xasiaTdeba 
naxSirbadi, wyalbadi da gogirdi. azoti da sxva elementis ionebi miekuTv
neba arawvad nivTierebebs anu saTbobis balastia.

wvrildispersiuloba 

igivea, rac dispersiuloba (ix. dispersiuloba da dispersireba).

wvrilmarcvlovneba 

liTonebisa da Senadnobebis klasifikacia marcvlis, kristalebis 
zomebis mixedviT saxelmwifo standartis 10baliani sistemis (cxrilis) 
mixedviT. pirobiTad me5dan me10 balis CaTvliT liTonebs da Senadnobebs 
miakuTvneben wvrilmarcvlovan jgufs.

wvrilsawoni  

laboratoruli sasworis mcire masis wonakebis erToblioba 0,0 gdan 
100 gmde.

wiaRiseuli 

sasargeblo w. – mineraluri nedleuli, dedamiwis qerqis organuli 
da araorganuli warmoSobis mineraluri warmonaqmni, romelic ekonomi
kurad mizanSewonilia, gamoyenebul iqnes materialur warmoebaSi. fizi
kuri mdgomareobis mixedviT w. iyofa: myar, Txevad da airad wiaRiseul 
nivTierebebad.

wiaRiseuli mineralebis  gajirjveba

myari sxeulis moculobis gazrdis procesi mis mier siTxis an orTq
lis Sewovis Sedegad. axasiaTebs Sreobrivkristaluri struqturis zogi
erT minerals.

wiburi 

igivea, rac nawiburi, napiri (ix. napiri).

wida 

mravalkomponentiani masalebis _ flusebis gadnobiT miRebuli aral
iTonuri Senadnobi, romelic gamyarebis Semdeg xdeba minismagvari nivTie
reba. metalurgiuli sadnobi procesebis dros w. faravs gamdnari liTonis 
zedapirs da asrulebs mniSvnelovan teqnologiur rols foladebisa da 
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Senadnobebis gamodnobisas maTi xarisxis amaRlebis uzrunvelyofaSi. 
agregatis gvarobis, Sedgenilobisa da daniSnulebis mixedviT ganasxvave
ben mravali saxis widas. kerZod, arsebobs:

w. brZmedisa
warmoiqmneba brZmedSi rkinis Jangeulebis aRdgeniTi procesebis Se

degad; gamoiyeneba cementis warmoebis erTerT mniSvnelovan komponentad;

w. TeTri
foladis eleqtronadnobis aRdgenis periodis bolo wida; gamoirCeva 

maRali fuZianobiT;

w. Tixamiwovani
w. Tixamiwis (Al2O3)is maRali (>40 %) SemcvelobiT;

w. Txeldenadi
mcire siblantis w.;

w. kaJbadiani
mJave martenuli da Tomasis konverteruli procesis w., romlis Sedge

nilobaSi SiO2 50 %ze metia;

w. kirmagneziuri
w. CaOsa da MgOs maRali SemcvelobiT, gamoirCeva maRali siblantiT;

w. konverterisa
foladis gamodnobis konverteruli procesis dros warmoqmnili 

wida;

w. mJava
ZiriTadad kaJmiwisagan Sedgeba (ix. kaJmiwiani w.);

w. mwvane
w., romelic warmoiqmneba eleqtroRumelSi feromanganumis miRebisas;

w. rkinovani
Seicavs didi raodenobis rkinis Jangeulebs;

w. sinTezuri
specialurad miRebuli, mocemuli Sedgenilobis w., iyeneben foladis 

rafinirebisaTvis;

w. sqeli
maRali siblantis mqone w.;

w. titaniani
ilmenituri koncentratebis nadnobis naxevarproduqti, iyeneben ti

tanis an misi pigmentis warmoebisas;

w. fuZe
CaO/SiO2 1,5ze meti fuZianobis mqone wida (ix. fuZianoba);
w. qveda
brZmedis Tujis kriWidan TujTan erTad gamoSvebuli w.;

w. Zneldnobadi
magnezituri, maRali siblantis w.

widamedegoba 

cecxlgamZle masalebis muSa Tviseba _ unari, winaaRmdegoba gauwios 
widebis mcveT (eroziul) zemoqmedebas.
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widasazidi 

sxmuli foladisagan damza
debuli sat ransporto mowyobi
loba 1116 m3 moculobis sawide 
cicxviT – sawide fialiT, romel
ic gamoiyeneba Txevadi an myari 
widebis gada sazidad widebis kom
pleqsuri damuSavebis ubnamde, 
rkinigzis an avtomobilis widam
zi di urikiT, romelic gadamyi
ra vebeli meqa nizmiT aris aRWur
vili.

widawarmoqmna  

widis warmoqmnis procesis dnobis mimdinareobisas. w.s didi mniS
vneloba aqvs foladis, Tujisa da sxva Senadnobebis gamodnobis procesis 
daCqarebisa da miRebuli liTonis xarisxis uzrunvelsayofad. w. procesi, 
Tavis mxriv, flusebis xarisxze, raodenobaze, Rumlis Termul reJimsa da 
mraval sxva faqtorzea damokidebuli.

widvadoba _ widamedegoba

metalurgiuli Rumlis, cicxvisa da sxva mowyobilobis kedlebze 
widis fenis warmoqmna pirveli nadnobebis miRebis Sedegad. kargad Sewidu
li amonagi maRali cveTamedegobiT gamoirCeva.

widis aqafeba

foladis dnobis sawyis periodSi widis aqafeba, romlis ZiriTadi 
mizezebia widawarmomqmneli masalebis didi raodenoba, jarTis gadaxure
ba, airebiT gajereba da sxv. widaSi airovani buStulovani masis warmoqmna 
widis siTbogamtarobis mkveTr Semcirebas iwvevs.

widis moxda

foladis dnobis teqnologiuri procesebis normaluri mimdinareo
bis mizniT gamdnari abazanidan pirveladi widis moxda da axali fuZiani, 
moZravi widis uzrunvelsayofad dayeneba mavne minarevis – gogirdisa da 
fosforis mocilebis mizniT, rac gamosadnobi foladis xarisxis garan
tiaa. 

wiTelmedegoba 

masalebis Termomdgradoba wiTlad varvarebis temperaturis pirobeb
Si. igivea, rac Tbomedegoba.

wiTelmetexoba  

gogirdi, rogorc mavne elementi, rkinaSi ar ixsneba, foladSi rkinis 
sulfidis FeS saxiTaa da warmoqmnis advilad dnobad evteqtikas – Fe + FS, 
romelic kristalizaciis bolos Tavs iyris marcvlebs Soris sazRvrebze. 
aseTi foladis wneviT damuSavebisaTvis gaxurebisas (8001200 °C), evteqtika 
iwyebs Semodnobas, marcvlebs Soris kavSiri sustdeba, foladi xdeba myi
fe da iwvevs mis rRvevas. Aam movlenas wiTelrRvevas uwodeben.  
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winakamera 
Sigawvis dizeluri Zravebis wvis kameris win moTavsebuli winaswari 

Serevis saTavsi, romelic wvis kameris saerTo moculobis 2040 %ia. winaka
me raSi moxvedrisas sawvavi iwyebs aalebas, wvas. amiT dguSi ganitvirTeba 
dartymiTi datvirTvisgan, vinaidan winakamera SeerTebulia dguSiszeda 
sivrcesTan patara xvrelebiT, romlebic atareben warmoqmnil airebs. saT
bobi, romelic winakameraSi ver aswrebs dawvas, kargad Seitaceba airebiT, 
ereva haers da iwveba ZiriTad kameraSi. amiT sagrZnoblad mcirdeba Zravas 
mrudmxara barbaca meqanizmis cveTis procesi, e. i. izrdeba misi mdgradoba.

winaswari miduReba
damxmare nakeris winaswar dadeba ZiriTadi nakeris meore mxares sru

li CanaduRis misaRebad safenebis, flusis baliSebis da sxva samarjvebis 
gamouyeneblad, romlebic maT icavs  gamdnari liTonis RreCoSi gadenisagan.

winaRdineba
raime nakadis moZraobis sawinaaRmdego mimarTulebiT gadaadgileba. 

mag., liTonis gadaadgileba gamaxurebel RumlebSi wvis produqtebis moZ
raobis mimarTulebis sawinaaRmdegod, rac xels uwyobs gaxurebis proce
sis daCqarebas da Rumlis mwarmoeblurobis gazrdas.

winaRoba anu winaaRmdegoba 
mravali procesis, masalis, nivTierebis da sxv. Tviseba winaaRmdegoba 

gauwios fizikur (meqanikuri), qimiur movlenebs. metalurgiul praqtikaSi 
gavrcelebulia:

w. gaglejisadmi droebiTi
liTonis, foladis da sxva masalis Senadnobis simtkicis zRvaris 

mniSvneloba gaWimvaze gamocdisas (ix. gamocdebi).

w. daRlilobisadmi
masalebis unari, winaaRmdegoba gauwios daRlilobas, romelic, ro

gorc wesi, ganisazRvreba gamZleobiT an eqsploataciis xangrZlivobiT 
cikluri datvirTvisas mocemuli daZabulobis dros; 

w. eleqtro
gamtaris eleqtronebis moZraobisadmi ukuqmedebis maCvenebeli maxasi

aTebeli, romelic izomeba gamtarisadmi modebuli Zabvis fardobiT masSi 
gamavali denis ZalasTan. masalis kuTr eleqtrowinaRobas gansazRvraven 
misi fardobiT sigrZisa da ganivi kveTis farTobTan;

w. Termuli
Tburi nakadis, misi zedapirebis temperaturebis sxvaobisadmi far

dobis ukusidide brtyel zedapirze;

w. plastikuri deformaciisadmi
erTRerZiani gaWimvis an SekumSvis Zabva plastikuri deformaciis 

pirobebSi, romlis sidide damokidebulia deformaciis mocemuli tempera
turuli siCqaris parametrebze;

w. siTburi
igivea, rac w. Termuli;

w. qimiuri
igivea, rac koroziamedegoba;
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w. hidrodinamikuri
1. siTxisa an airis moZraobis gaweuli w., romelic gamowveulia mile

bis an arxebis kedlebis defeqtebis gavleniT;
2. sxeulis moZraobis misi garemomcveli airis an haeris moqmedebiT 

gaweuli w.

winaRobiT SeduReba

kontaqturi SeduRebis saxeoba, romlis drosac xdeba ori deta
lis damuSavebuli zedapirebis mWidro Sexeba da SeduRebis denis CarTva. 
Sepirapirebuli zedapirebis plastikur mdgomareobamde gaxurebis Semdeg 
SekumSvas erTdrouli denis gamorTviT awarmoeben.

winaRobis meTodiT SeduReba

moZvelebuli termini, gamoiyeneboda wneviT SeduRebis nairsaxeoba
Ta erTobliobis aRsaniSnavad, romlis drosac liTonis gasaxureblad 
gamoiyeneboda SesaerTebel detalebSi eleqtruli denis gavlis Sedegad 
gamoyofili siTbo.

winswreba 

glinebidan naglinis gamosvlis siCqaris metoba glinebis brunviT 
(wriul) siCqareze. glinebidan gamosuli zolis, namzadisa da glinebis 
wriul siCqareebs Soris arsebuli sxvaoba. Cveulebriv glinebidan gamo
suli zolis, naglinis siCqare glinebis wriul siCqareze metia. am SemTx
vevaSi w. dadebiTia. w. sidide ganisazRvreba procentebSi gamosaxul siC
qareTa sxvaobis fardobiT glinebis wriul siCqaresTan.

  V1-Vg
S =  —100 % ,
 Vg

sadac _ V1 zolis siCqarea; Vg _ glinis wriuli siCqare; w. sidide, 
Cveulebriv, 36 %ia. zogierT SemTxvevaSi SeiZleba uaryofiTic iyos. 
magaliTad, zemo uqmsvliani glinis mqone dganze gaglinvisas glinebidan 
gamosul naglins glinebis siCqaresTan SedarebiT naklebi siCqare aqvs. am 
SemTxvevaSi w. uaryofiTia da xdeba liTonis zedapirze glinebis sriali. 
dadebiTi w. sasurveli SerCeuli siCqarea da glinvis teqnologiaSi zrdis 
dganis mwarmoeblurobas.

wiri 

igivea, rac mrudi.

wirwkimali 

igivea, rac wkiri [ix. wkiri; wkira lursmani (xis lursmani)].

wisqvili 

masalebis wvrili da wminda danawevrebis (dafqvis) manqana, Tavisi 
konstruqciisa da daniSnulebis mixedviT mraval saxed iyofa:

w. badroebiani
w., romelSic danawevrebas axorcieleben masalis SevsebiT or diskos 

(badros) Soris arsebul RreCoSi, amasTan, badroebi brunavs urTierTsawi
naaRmdego mimarTulebiT;
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w. burTulebiani
w. doluri, romelSic damfqvavi damanawevrebeli sxeulebi sali 

masalisagan damzadebuli burTulebia;

w. grigaluri
w., romelSic danawevreba xorcieldeba airis turbulentur nakadSi 

myofi nawilakebis urTierTSejaxebis gziT;

w. dartymiTcentridanuli
w., romelSic dasafqvavi masalebis gadaadgileba xorcieldeba cen

tridanuli Zalebis moqmedebiT;

w. Reroebiani
w. doluri, romelSic damfqvavi elementebi korpusze damagrebuli 

sali foladis Reroebia;

w. CaquCebiani
w., romelSic masalis danawevreba xorcieldeba mbrunav rotorze myi

sad an saxsrulad damagrebuli CaquCebis dartymiTi moqmedebiT.

wkiri 
cilindruli an odnav konusuri formis samagri detali, romelsac 

aTavseben SesaerTebeli detalebis gamWol xvrelSi. w. igivea, rac Stifti.

wmenda  
liTonis gawmenda zedapiruli defeqtebisagan Jangbadis nakadiT.

wmenda widisa 
metalurgiuli saamqroebidan, samuSao moednebidan da specialuri 

ubnebidan widis gatana widsayarze an Semdgomi gadamuSavebis saamqroebSi.
Tanamedrove metalurgiul qarxnebSi brZmedis, feroSenadnobebis,  

foladsadnob saamqroebs aqvs widebis kompleqsuri gadamuSavebis ubne
bi, sadac widasazidebiT 1116 m3 moculobis fialebiT rkinigziT an spe
cialuri mZlavri manqanebiT miewodeba Txevadi widebi. sawide ubans aqvs 
widebis granulaciis avzi, greiferuli da magnituri sadebi, amweebi. aq 
xorcieldeba Txevadi widebis granulacia, myari qerqebis pirveladi dam
sxvreva magnitiT liTonis nawilebis Segroveba, kvlav gadadnobisaTvis. 
konusur msxvrevanebSi myari qerqebis damsxvreva, daqucmaceba, separacia da 
momxmarebelTan specialuri vagonebiT – dumkarebiT gadatvirTva. 

wneva 
fizikuri sidide, romelic axasiaTebs sxeulis zedapirze perpendiku

laruli mimarTulebiT moqmedi Zalebis intensiurobas. Zalebis Tanabrad 
ganawilebis SemTxvevaSi zedapiris gaswvriv w. Zalis zedapiris farTobTan 
fardobis tolia.

metalurgiul praqtikaSi ufro xSirad gvxvdeba w.is Semdegi saxeobebi:

w. atmosferuli
ix. atmosfero;

w. glinebisa
iseTi sididis pirobiTi saxelwodeba, romelic Seesabameba saglini 

dganis muSa glinebis diametris sxvaobas, mm.  glinebidan gamosul naglins 
w. g. aZlevs mimarTulebas naklebi diametris glinisaken, riTac uzrunve
lyofili xdeba naglinis stabiluri gamosvla mocemuli mimarTulebiT. 
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g.is maRali wneva arasasurvelia saglini galis SemaerTebel elementebSi 
dartymebis, maRali cveTisa da glinvisas damatebiTi Zabvebis warmoqmnis 
gamo;

w. glinebis zeda
dganis zemo da qvemo glinebis diametrebs Soris sxvaobas didi mniS

vneloba aqvs, is glinvis procesSi uzrunvelyofs saglini zolis wina 
daboloebis CaRunvas qvemo mimarTulebiT; 

w. glinebis qvemo
dganis qvemo da zemo glinebis diametrebs Soris sxvaobas, aqvs didi 

mniSvneloba, is glinvis procesSi uzrunvelyofs saglini zolis wina da
boloebis gaRunvas zemo mimarTulebiT;

w. glinebSorisi
w. mravalgliniani saglini dganis SemTxvevaSi muSa da sayrden glineb

Soris sakontaqto zedapirze viTardeba;

w. dinamikuri
moZravi siTxis an airis mier Seqmnili w. (axasiaTebs maT kinetikur 

energias);

w. liTonis  glinebze
winaaRmdegoba, romelsac uwevs gasaglini liToni glinebis moqmede

bas. w. l. glinebze specialuri xelsawyoebiT (mesdozebi, w. indikatorebi) 
izomeba; 

w. parcialuri
airovani narevis SedgenilobaSi Semavali raime airis w., romelsac 

is ganaviTarebda imave temperaturaze, Tuki narevi mTlianad daikavebda 
saTavss;

w. statikuri
mdgrad sxeulze uZravi siTxis an airis mier ganviTarebuli w.;

w. Cqarosnuli
igivea, rac dinamikuri w.;

w. hidrostatikuri
liTonis wneviT damuSavebis TeoriaSi w.is sidide mocemul wertil

Si, romelic am wertilSi moqmedi sami normaluri Zabvis ariTmetikuli 
jamis tolia.

wneviT daduReba
1. SeduReba detalebis zomebis gazrdis mizniT an zedapirebisTvis 

garkveuli Tvisebebis misaniWeblad. daduReba sruldeba rogorc dnobiT, 
ise wneviT SeduRebiT. ukanaskneli gamoiyeneba, magaliTad, mWreli ins
trumentebis dasamzadeblad (daduRebuli instrumenti), romelSic muSa 
nawili mzaddeba swrafmWreli, xolo saWereli _ naxSirbadiani an da
balnaxSirbadiani foladisagan; 

2. SeduRebis saSualebiT nakeTis zedapirze liTonis fenis dadebis 
procesi. gacveTili detalebis aRsadgenad da nakeTobis zedapirze sasur
veli Tvisebebis misaRebad iyeneben.

wneviT SeduReba
SeduReba, romelic xorcieldeba liTonebis erToblivi plastikuri 

deformirebiT wnevis modebis gziT.
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wnevis eleqtropnevmat(ik)uri regulatori  

mowyobiloba, gankuTvnili saSaxte amwe manqanis muxruWebis pnevma
t(ik)uri amZravebis distanciuri da avtomaturi marTvisTvis.

wneli  

profiluri an mrgvali kveTis grZeli zomis naxevarfabrikati, 
romelic miiReba glinviT an dawnexiT da gamoiyeneba sxvadasxva daniS
nulebis mcire zomis detalebis dasamzadeblad plastikuri deformaciis 
an liTonis WriT damuSavebis meTodiT. xSirad w.s uwodeben wnelliTons.

wnexa 

1. liTonebis wneviT damuSavebis erTerTi saxeoba, liTonis gamowne
xis procesi specialuri mowyobilobis matricis xvrelidan (Raridan) er
Tiani, mTliani an Rru profilis miRebis mizniT;

2. liTonnakeTobaTa dayalibeba fxvnilebisagan wnexyalibebSi wne vis 
moqmedebiT.

gamoyenebuli teqnikisa da meTodebis mixedviT ganarCeven w.is mra val 
saxes, romelTagan gavrcelebulia:

w. airstatikuri
izostatikuri w. (2), romlis dros muSa garemo aris airebi, rogorc 

wesi, inertuli airebi, romelTac farTod iyeneben fxvnilovani masalebis 
maRaltemperaturuli damuSavebisas;

w. dartymiTi
w. (2), moZravi instrumentis energiis xarjze, magnituri impulsisa da 

dartymiTi talRis gamoyenebiT siTxeebsa an airebSi;

w. dinamikuri
maRali siCqariT w. (2), romlis drosac fxvnilze zemoqmedeba xor

cieldeba xisti instrumentis gamoyenebiT;

w. eleqtroimpulsuri
w. (2), xorcieldeba magnituri velis moqmedebiT gamowveuli wneviT 

da nawilakebis sakontaqto sazRvrebis gaxurebiT mimarTuli dartymiTi 
talRis moqmedebiT fxvnilSi an wnexis garsacmSi mZlavri eleqtromux
tebis gavliT;

w. eleqtrohidrodinamikuri
w. (2), hidravlikuri impulsis energiis xarjze, romelic siTxeSi kon

densatoris eleqtroganmuxtvis Sedegad warmoiqmneba;

w. erTmxrivi
w. (2) wnexyalibebSi, romlebSic fxvnilis wneva gadaecema erTi 

mxridan;

w. vakuumuri
nakeTis daJangvis acilebis mizniT w. mimdinareobs maRal temperatu

raze vakuumur kameraSi an hermetul sacavSi, romelSic ganviTarebulia 
muSa wneva;

w. vibraciuli
w. (2), romlis dros gamoiyeneba vibracia fxvnilis nawilakebis 

gadaadgilebis intensiurobis gazrdis mizniT;
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w. izoTermuli
w. (1), romlis drosac dasawnexi masalis ganiv da grZiv kveTebSi 

temperatura mudmivia, aseTi w. xorcieldeba siCqaris regulirebiT an 
namzadis gradientuli gaxurebiT;

w. izostatikuri
w. (2) elastikur an plastikur garcmebSi siTxeebis an airebis wnevis 

gamoyenebiT;

w. impulsuri
igivea, rac w. maRali siCqariT (ix. maRalsiCqaruli w.);

w. inJeqciuri
rTuli konfiguraciis maRali simkvrivis fxvnilovan namzadTan daya

libebis meTodi, fxvnilSi Termoplastikuri komponentis inJeqtirebiT 
da Semdgomi Termuli damuSavebiT aRniSnuli arasasurveli komponentis 
mocilebisa da reaqciuli Secxobis mizniT;

w. kvazistatikuri
w. (2), yoveli mxridan moqmedi wneva, romelsac gadascems foriani, 

blanti da plastikuri muSa garemo;

w. magniturimpulsuri
dinamikuri w. (2) wnevis xarjze, romelic impulsuri magnituri velis 

moqmedebiT wnexilis moculobaSi an garsacmSi warmoiqmneba;

w. maRalCqarosnuli
w. (2). xorcieldeba feTqebadi talRis xarjze, TviT talRa eleqtro

magnituri impulsiT, meqanikuri dartymiT an sxva raime fizikuri faqtoris 
moqmedebiT warmoiqmneba;

w. milebis
w. (1), xorcieldeba gamownexiT liTonis matricis RarSi, romelSic 

moTavsebulia samarTuli e. w. nemsa samarTuli, milis siRruis misaRebad;

w. pirdapiri
w. (1), romlis drosac nakeTobis gamownexis mimarTuleba wnexStempe

lis moZraobis mimarTulebas emTxveva;

w. uku
w., romlis drosac nakeTobis gamownexis mimarTuleba wnexStempelis 

moZraobis mimarTulebis sawinaaRmdegod xdeba;

w. uwyveti
w. (1), wnexsayeluris gareSe, romlis drosac wina nakeTobis wnexnar

Cens gamoagdebs Semdgomi namzadi an xdeba masTan SeduReba;

w. centridanuli
w., romelic centridanuli Zalebis moqmedebiT wnexyalibis brunvis 

xarjze xorcieldeba;

w. civi
w. (1), namzadis winaswari gaxurebis gareSe Sesrulebuli w.;

w. civi izostatikuri
izostatikuri w. oTaxis temperaturis pirobebSi, romelic siTxis an 

airis wneviT hidrostatebis an airstatebis gamoyenebiT sruldeba;

w. cxeli
w., romelic namzadis winaswari gaxurebis pirobebSi xorcieldeba;
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w. cxeli dinamikuri
forovani da fxvnilovani namzadebis tvifvris pirobiTi saxelwodeba 

maRali temperaturisa da kontrolirebadi atmosferos pirobebSi swraf
moqmedi sawnexi mowyobilobis gamoyenebiT xorcieldeba;

w. cxeli izostatikuri
w. maRali temperaturebis pirobebSi, romelic ar aRemateba dasamu

Savebeli masalis dnobis temperaturebs.

wnexi
1. SekumSvis Zalvebis ganmavi Tarebeli 

manqana, gamoiyeneba namza dis formis Sesacvle
lad naWrova ni, fxvnilovani masalebis Sesaer
Teblad. analogiuri daniSnulebis xelisa da 
orTqlis uroebisagan w. gansxvavdeba muSa wne
vis TandaTa nobiTi gazrdiT da muSa organos 
amZravTan xisti SeerTebiT. moqmede baSi, moZ
raobaSi moyvanis meTodis mixedviT ganarCeven 
hidravlikur da me qanikur w.s, es ukanasknelni 
ki Ziri Tadi meqanizmis tipis mixedviT iyo fa: 
mrudxara, eqscentrikul, xrax nian, muxlovan, 
lartyian da berke tian w.ebad.

liTonebis cxeli damuSavebi saTvis iyene
ben Wedvatvifvris, Tavisufali Wedvis, moculobiTi tvif vris, gamWol 
(ganmaRruebel) wnexebs.

metalurgiul warmoebaSi foladis jarTis dapaketebisaTvis far Tod 
gamoiyeneben hidravlikuri moqmedebis mZlavr w.s, romelTa muSa Zala aRe
mateba aseulobiT tonas;

2. manqana wneviT damuSavebisTvis, romelic Tavisi muSa nawilebiT 
masalaze aradartymiT (statikur) zemoqmedebas axdens. gamoiyeneba mrew
velobis mraval dargSi _ liTonebis, plastikuri masebis, rezinis, sof lis 
meurneobis kvebis produqtebis dasamuSaveblad, aseve samecnierokvleviTi 
samuSaoebisas masalebis Tvisebebis gansasazRvrad.

wnexili 
mocemuli formisa da simkvrivis fxvnilovani sxeuli, miRebuli wnex

is Sedegad.

wnexnarCeni 
zodis an namzadis dauwnexi nawili, romelic ZiriTadad warmoebis 

narCenebs miekuTvneba.

wnexsayeluri 
milebis an namzadis misaRebi wnexis teqnologiuri instrumenti _ 

erTiani an RerZulxvreliani badro. w.s aTavseben wnexStempelsa da gaxu
rebul namzads Soris maTi urTierTkontaqtis Tavidan acilebis mizniT.

wnexyalibi 
fxvnilovani da boWkovani masalebis dayalibebis erTerTi ZiriTadi 

iaraRi, romelic Sedgeba matricisa da puansonisagan, agreTve konteiner
ebisagan (mimmarTvelebisagan).
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wnexStempeli 

milebis an wnelsayalibe w., yvinTa anu dguSi, romelic gamoiyeneba 
dasawnexi liTonisadmi mTavari cilindridan wnexis Zalis gadasacemad.

wolana 

mowyobilobebsa da sxvadasxva konstruqciaSi arsebuli horizonta
lurad mdebare  xis mori an Zeli.

wona 

Zala, romelic iwvevs sxeulis vardnas dedamiwaze. mniSvnelovnad 
damokidebulia geografiuli ganedis mdebareobaze, agreTve, zRvis doneze 
maRla, sadac xdeba sxeulis awona. sxeulebis w.  maqsimaluria polusebze, 
xolo minimaluri _ ekvatorze. es gansxvaveba polusebsa da ekvators So
ris zambariani sasworis gamoyenebis SemTxvevaSi Seadgens polusze wonis 
1/200s.

wonaki 

laboratoriaSi nivTierebis zustad gansazRvruli raodenoba, rom
lis analiziT xdeba misi qimiuri Sedgenilobis dadgena. mag., liTonis 
burbuSelis w.is mixedviT ganisazRvreba foladis qimiuri Sedgeniloba. 
w.s zogjer wonilsac uwodeben.

wona nayari 

w.n. axasiaTebs Tavisuflad dayrili masalis wonas t/m3 ganzomile
biT, damokidebulia masalis simkvrivesa da naWrovanobaze _ naWrebis zo
masa da formaze.

metalurgiul praqtikaSi farTod gamoyenebuli masalebis nayari w. 
xasiaTdeba Semdegi monacemebiT, t/m3Si:

anTraciti _ 0,80,95; rkinis madani _ 1,73,5; kirqva _ 1,62,0; brZmedis 
wida _ 0,61,0; mSrali nacari _ 0,40,7; magnezitis fxvnili _ 2,12,6; dolo
miti _ 1,61,8; koqsi _ 0,40,5; xis naxSiri _ 0,170,2; qviSa wvrilmarclovani 
_ 1,61,8; cementi _ 1,41,6.

wonasworoba

nivTierebis yvelaze alba TobiTi (mosalodneli) makro mdgomareoba, 
rodesac cvladi si dideebi, ganurCevlad SerCevisa, sistemis mTliani ga
mosaxviT rCe ba mudmivi, fizikuri sistemis ne bismieri ucvleli, mdgradi 
mdgo mareoba.

w. Termodinamikuri
Termodinamikuri sistemis mdgomareoba, romelSic imyofeba is gare 

pirobebis mudmivobisas;

w. konstanta
wonasworobis pirobebSi sawyisi produqtebis koncentraciebis nam

ravlis fardoba miRebuli produqtebis koncentraciebis namravlTan, aris 
mudmivi sidide _ wonasworobis konstanta;

w. fazuri
sistemis Termodinamikuri wonasworoba, romelic ori an ramdenime 

fazisagan Sedgeba;
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w. qimiuri
sistemis Termodinamikuri w., ro

melic xasiaTdeba pirdapiri da uku
reaqciebis siCqareTa tolobiT mud
mivi temperaturebis pirobebSi. masebis 
moq medebis kanonis mixedviT qimiuri 
reaqciis siCqare tolia moreagire niv
Tierebebis koncentraciaTa namravlisa. 

wonasworuli sistema
mocemul pirobebSi minimaluri Tavisufali energiis mqone sistema.

wredi eleqtruli P
eleqtroenergiis erTi an ramdenime wyaros da erTi an ramdenime 

denis mimRebisa da gamtarebis erToblioba. w. e. SeiZleba warmoiqmnas erTi 
an ramdenime Caketili (Sekruli) wredisagan.

wredi magnituri 
manqanebSi, aparatebsa da xelsawyoebSi arsebuli nawilebis (ubne

bis) erToblioba, romelTac msWvalavs magnituri nakadi. magnituri nakadi, 
Tavis mxriv, warmoiqmna agznebis xviisagan, amasTan magnituri nakadis Zala 
damokidebulia, aramarto xviis damamagnitebeli Zalis, aramed magnitgamy
vanis zomebsa da masalebzec.

wrToba
liTonebisa da Senadnobebis nakeTobaTa Termuli damuSavebis erT

erTi ZiriTadi efeqturi saxe, romelic mdgomareobs liTonis kritikuli 
temperaturebis _ fazuri gardaqmnebis temperaturebis zeviT gaxurebaSi, 
am temperaturaze dayovnebaSi da mis Semdeg swraf gacivebaSi iseTi siC
qariT, romelic kritikuls aRemateba. Sedegad foladis arawonasworuli  
struqtura miiReba. NnaxSirbadiani foladebis wrTobisaTvis austenizaci
is temperatura SeiZleba ganisazRvros Fe-C diagramis mixedviT. qveevteq
toiduri foladebisaTvis is Seesabameba Ac3 kritikul wertilze 3050 °C-iT 
zeviT, xolo zeevteqtoiduri foladebisaTvis Ac1 kritikul temperatu
raze 3050 °C-iT ufro maRla. wrTobisas austenitis gadacivebisaTvis da 
nawilobrivi an sruli martensituli gardaqmnis uzrunvelsayofad saWi
roa swrafi gaciveba 650400 °C-mde (austenitis umciresi mdgradobis inter
valSi) da <300 °C-mde (martensituli gardaqmnis intervalSi). wrTobisaTvis 
gamacivebeli ares SerCeva damokidebulia foladis markaze, moTxovnil 
sisaleze, nakeTobis formaze, zomasa da masaze.

martensitze wrTobis Semdeg foladi iZens maRal sisales da Sem
cirebul winaaRmdegobas myife rRvevisadmi. foladis unars, wrTobisas 
miiRos maRali sisale, uwodeben wrTobadobas, romelic umTavresad da
mokidebulia foladSi naxSirbadis Semcvelobaze. foladis wrToba klasi
ficirdeba mravali niSnis mixedviT, romelTa Soris ZiriTadia _ austeni
zaciisaTvis gaxurebis xerxi _ gamacivebeli garemos (ares) saxeoba, ga
civebis reJimi da nawrTobi Sris (zonis) siRrme.

wonasworobis AB mrudebi orkom po nentiani 
Senadnobis mdgomareo bis diagramaze
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w. adgilobrivi
nakeTobis gansazRvruli nawilis w.;

w. arasruli
w., romelic Ac1 da Ac3 kritikul wertilebs Soris mdebare tempera

turaze gaxurebuli foladis nakeTobis swrafi gacivebiT sruldeba. am 
SemTxvevaSi evteqtoidur foladebSi martensitTan erTad SeimCneva feri
ti, xolo zeevteqtoidur  foladebSi _ cementiti; 

w. austenitze
w., sruldeba im temperaturaze gaxurebiT, romelic xels uwyobs aus

tenitSi meoreuli fazebis gaxsnas da Semdgom iseTi siCqariT gacivebas, 
romelic austenituri struqturis dafiqsirebas uzrunvelyofs;

w. beinitze
w., romelsac, axdenen metastabiluri austenitis iseTi izoTermuli 

dayovnebiT, rac ganapirobebs wrTobis Zabvebis Semcirebas da uzrunvel
yofs beinitis struqturis miRebas;

w. gaxurebul, cxel garemoSi
safexurebianze maRali w., romlis ganxorcielebisas metastabilur 

austenits ayovneben oTaxis temperaturaze zeviT, magram martensituri 
gardaqmnis dawyebis temperaturaze qveda. am SemTxvevaSi gaxurebuli gare
mos rols  mineraluri zeTebis, tuteebisa da gvarjilis xsnarebis _ nad
nobebi asrulebs;

w. eleqtronuli sxiviT
zedapiruli w., romelsac eleqtronebis nakadis kinetikuri energiis  

siTbur energiad gardaqmniT da am energiis gamoyenebiT nakeTobis gasaxu
reblad axorcieleben;

w. zedapiris SednobiT
zedapiruli w., romlis drosac zedapiruli fenis arawonasworuli 

struqtura Txevadi agregatuli mdgomareobidan myar mdgomareobaSi ga
dasvlisas yalibdeba. am process maRalenergetikuli mimarTuli nakadebis 
moqmedebiT axorcieleben;

w. zedapiruli
w., romlis ganxorcielebisas mocemul temperaturaze nakeTobis mxo

lod zedapirs axureben Semdgomi wrTobisaTvis;

w. zeTSi
mineralur zeTebSi gacivebiT w., romlis ganxorcielebisas aRiniS

neba temperaturis farTo intervalSi nakeTobis Tanabari gaciveba;

w. zeCqari
ix. zedapiris SednobiT w.;

w. TviTmoSvebiT
foladis w., romlis gacivebis procesSi akumulirebuli siTbos xar

jze nakeTobis moSveba xdeba;

w. Txevadi mdgomareobidan
ix. nadnobebidan w.;

w. impulsuri
w. xanmokle austenitizaciiT, magram ufri maRali temperaturidan, 

vidre Cveulebrivi optimaluri austenizaciis temperaturaa, rasac dasa
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muSavebeli nakeTobisadmi maRali simkvrivis energiis swrafi gadacemiT 
axdenen; 

w. induqciuri
w., romelsac maRali sixSiris deniT nakeTobis induqtorSi gaxure

biT da Semdgomi wrTobiT axorcieleben;

w. lazeruli gaxurebiT
zedapiruli wrToba, energiis maRalkoncentrirebuli wyaros _ laze

ris maRali simkvrivis energiis gamosxivebiT. swrafi (106107 °C/wm siCqariT) 
gaxurebisa da civi nakeTobis (foladis) moculobis mier siTbos intensi
uri arinebiT gaciveba Zalian didi siCqariT 60007000 °C/wm xdeba;

w. martensitze
ix. sruli w.;

w. moculobiTi
w., romelic xdeba nakeTobis mTliani moculobis gaxurebis tempera

turidan;

w. moculobiTzedapiruli
w., romlis drosac SewrTobadobis siRrmes foladis Sedgenilo

biT da induqciuri gaxurebis reJimiT aregulireben. am SemTxvevaSi naxev
radmartensituli fenis ganlagebis siRrme nakeTobis diametris an sisqis 
mxolod 0,150,25mmia;

w. nadnobebidan
w., romlis drosac liTonuri masalebis arawonasworuli struqtura 

Txevad mdgomareobaSi myofi nadnobebis mkveTri gacivebis gziT yalibdeba;

w. or areSi
w. or garemoSi gacivebiT (magaliTad, wylidan zeTSi), romlis drosac 

foladis martensituli gardaqmnis ubanze Seyovnebul gacivebas wrTobis 
Zabvebis Sesamcireblad iyeneben; 

w. orjeradi
ori TanamimdevrobiTi w. erToblioba, romelsac sxvadasxva tempera

turaze axorcieleben. o. w. gamoiyeneba danaxSirbadianebuli (cementire
buli) nakeTobebis dasamuSaveblad;

w. polimorfuli gardaqmniT
w., romlis dros  gacivebis procesSi martensiti warmoiqmneba;

w. polimorfuli gadaqmnis gareSe
legirebuli foladebisa da Senadnobebis wrToba, romlebsac ara 

aqvT martensituli gardaqmna, homogenizaciis an cxeli plastikuri de
formaciis Sedegad miRebuli fazebis fiqsirebisaTvis; aris agreTve opera
cia, romelic win uswrebs dispersiul gasalebas (daZvelebas). gamoiyeneba 
austenituri da feristuli klasis uJangavi foldebisaTvis. austenituri 
foladebis warTobisaTvis gaxurebis temperaturaa _ 10501100 °C, gaciveba 
xdeba wyalSi;

w. safexurebiani
foladis w., romelsac wrTobis Zabvebis  Sesamcireblad,  metastabi

luri austenitis meore izoTermul dayovnebas martensituli gardaqmnis 
temperaturaze axorcieleben. austenitis daSla xdeba nakeTobis Semdgomi 
neli gacivebisas martensitis warmoqmnis ubanSi;
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w. siciviT damuSavebisa
w., romelic nakeTobis oTaxisaze dabal temperaturaze gacivebiT xor

cieldeba da narCeni austenitis martensitSi gardaqmnas uzrunvelyofs; 

w. sruli 
1. qveevteqtoiduri foladis w.AAc3 kritikuli wertilis zeviT gaxu

rebiT, rac uzrunvelyofs austenitur mdgomareobaSi srul gadasvlas. 
Semdgomi gaciveba iwvevs ZiriTadad martensituli struqturis warmoqmnas;

2. wrToba, romelic uzrunvelyofs nakeTobis gamWol ganmtkicebas 
zedapiridan gulamde da metadac.

wrToba lazeris sxiviT gaxurebisas (lazeriT wrToba)
wrToba, romlis drosac liTonis (nakeTobis) gaxureba uwyveti an 

impulsuri lazeris dasxivebiT xorcieldeba.

wrTobisaTvis eleqtroTermuli damuSaveba
masalebis Termuli damuSavebis meTodi, romlis drosac gaxureba 

xorcieldeba eleqtruli deniT. eleqtroTermuli damuSaveba saSualebas 
iZleva, gaxurdes namzadis mxolod zedapiri (zedapiruli wrTobisas) an 
misi calkeuli monakveTebi.

wundeba 
igivea, rac dawuneba. nedli masalis an mza liTonproduqciis wuni. 

wundebis mizezi SeiZleba iyos mravali faqtori, romelTagan ZiriTadia 
qimiuri Sedgeniloba, nakeTobis zedapiris xarisxi da meqanikuri Tvisebe
bis maCveneblebi. w. zemoT CamoTvlili faqtorebis mniSvnelobani ganisaz
Rvreba saxelmwifo standartebiTa da teqnikuri pirobebiT. Mmasalebis, na
keTobebisa da liTonproduqciis w.s axorcielebs specialuri samsaxuri, 
teqnikuri kontrolis maRali kvalifikaciis muSakebis meSveobiT.

wundebuli produqcia 
masalebi, liTonnakeTobani da liTonproduqcia, romelTa meSveobiT 

qimiuri Sedgeniloba, meqanikuri Tvisebebi, geometriuli zomebi, zedapiris 
xarisxi da sxva monacemiT ver akmayofilebs saxelmwifo standartis, teq
nikuri pirobebisa da momxmarebelTa moTxovnebs; maTma gamoyenebam SeiZ
leba Seqmnas manqanaiaraRebis, xelsawyoebis, mowyobilobis, samSeneblo 
konstruqciebisa da sxvaTa avariuli situacia. w. p.s abruneben liTonur 
kazmSi xelmeored gadamuSavebis mizniT.

wuni
produqciis xarvezebi, rac gamowveulia masalebis, liTonnakeTobe

bis, teqnologiisa da a. S. SeusabamobiT, saxelmwifo standartTan, teqni
kur pirobebTan da sxv.

wunmdebeli 
teqnikuri kontrolis muSaki, romelic gansazRvravs da iRebs gadawy

vetilebas masalis an nakeTobis dawunebis Sesaxeb an mdare xarisxovan 
jgufSi gadatanaze.

wyalbadgogirdi (H2S), igivea, rac gogirdwyalbadi
haerze mZime ufero airi, romlis gaTxevadebis temperaturaa 61°С 

normaluri atmosferuli wnevis pirobebSi. w. Zlier momwamlavi airia. is 
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haerze iwvis SO2is  warmoqmniT an Jangbadis ukmarisobis dros Tavisu
fali gogirdis warmoqmniT. w. xSirad gvxvdeba bunebaSi, mag., mineralur 
wylebSi, warmoiqmneba organuli naerTebis lpobis dros.

wyalbads iReben mJavaTa sulfidebze zemoqmedebiT an SO2is aRdgeniT 
naxSiris moqmedebiT. wyalTan erTad farTod iyeneben analizur qimiaSi 
liTonebis gamoyofis dros.

wyalbadgogirdisi 
igivea, rac hidrosulfati.

wyalbadi (H2) 
perioduli sistemis I jgufis qimiuri elementi _ arsebuli aire

bidan yvelaze msubuqi airi _ 14,4jer msubuqia haerze, atomuri nomeria 
1, atomuri masa 1,00797.0 °C-ze da 1 atm. wnevis pirobebSi simkvrivea – 0,899 
g/m3. w. duRilis (gaTxevadebis) temperaturaa minus 252,6 °C, xolo dnobisa 
(gamyarebis) _  259 °C. wyalbadze dabali tduR. da tdn. temperatura aqvs heli
ums (He). pirvelad, rogorc axali elementi, 1787 wels gansazRvra frangma 
qimikosma a. lavuaziem wylis analizisa da sinTezis dros. w. Sedgeba ori 
mdgradi izotopisagan: msubuqi  protiumisa (1H) da mZime – deiteriumisagan 
(2H). xelovnuradaa miRebuli radioaqtiuri izotopi – zemZime w. TriTiumi 
(3H). wyalbadis molekula Sedgeba ori atomisagan (H2) kovalenturi qimiuri 
kavSiriT, romelic maRal temperaturaze disocirdeba atomebad.  

w. farTodaa gavrcelebul bunebaSi (wyali, navTobi da sxv.). w. Tavisu
fali  w. aris, agreTve, atmosferos zeda  fenebSic.

liTonebze mJavaTa moqmedebiT gamoiyofa w., romelic xasiaTdeba ma Ra
li aqtiurobiTa da mraval nivTierebaSenaerTTan urTierTqmedebis unariT.

teqnikaSi iyeneben w.is miRebis ramdenime meTods, romelTagan ZiriTa
dia: rkinaorTqluri, eleqtrolizuri da konversiuli xerxebi. w. miRebis 
pirveli meTodi dafuZnebulia wylis orTqlis daSlaze rkinis moqmedebiT 
500800°С temperaturaze da gamoiyeneba mcire masStabiT.

 w. miRebis eleqtrolizuri xerxi dafuZnebulia marilebis, mJavebisa 
da tuteebis daSlaze mudmivi eleqtrodenis moqmedebiT. abazanis rki
nis furceli kaTodia, anodad iyeneben grafits an naxSirbads. kaTodis 
da anodis sivrcis gamyofad gamoiyeneba azbestis an cementis tixrebi. 
eleqtrolizuri w. gamoirCeva maRali sisufTaviT (99,8100 %....)

 w. miRebis konversiuli meTodi mdgomareobs wyalairis kataliza
toriT damuSavebaSi Semdegi reaqciis mixedviT:

CO +H2O =CO2 +H2

w. Semdgomi gamoyofiT CO2sgan.
w. farTod gamoiyeneba amiakisa da meTanolis sinTezisaTvis, agreTve 

aromatuli naxSirwyalbadebisa da zeTebis hidrirebisaTvis. w. gamoiyene
ba metalurgiul warmoebaSi damcveli garemos Sesaqmnelad, liTonebis 
oqsidebis aRsadgenad, foladis rafinirebisaTvis, liTonebis SeduRebisa 
da Wris teqnologiebSi da sxv.

wyalbadionebis koncentraciis maCvenebeli (pH) 
sidide, romelic axasiaTebs xsnarSi wyalbadis ionebis aqtiurobas an 

koncentracias; is koncentraciis (gamoxatuli gramionebSi litrze)  uary
ofiTi aTobiTi logariTmis  tolia. xsnarebi, romelSic 250 °Cze pH>7, 
aris tute;  Tu  pH=7, xsnari neitraluria da roca  pH<7, xsnari mJavea.



458

wyalbaduri gamyifeba
liTonebisa da Senadnobebis gamyifeba wyalbadis gavleniT. wyal

badis moqmedebiT foladis plastikurobis Semcireba 1926 wels aRmoaCina 
pfeilim. mogvianebiT dadginda, rom wyalbaduri gamyifebisadmi midreki
lia TiTqmis yvela liToni da Senadnobi. ganarCeven w. g. or saxes: maRali 
Sedgenilobis wyalbadis wyaroebiT, romelic aqvs sawyis liTons raime 
Zab vis modebaze (mag., wyalbadis urTierTqmedebisas liTonis minarevebTan 
an malegirebel elementebTan; meTanis an wylis orTqlis warmoqmna da 
a. S.); wyalbadis momateba wyaroebiT, romelic warmoiqmneba liTonSi Zab
vebisa da (an) plastikuri deformaciis zemoqmedebis Sedegad (mag., Zabvebis 
velSi wyalbadis atomis difuzia kristaluri agebulebis defeqtebTan, 
gare areebidan wyalbadiT gajereba, kerZod, koroziis Sedegad da a. S.). 
liTonis midrekilebas I saxis w. g.sadmi avlens dartymiT siblanteze da 
blant rRvevaze gamocdiT, xolo II saxis w. g. – Senelebul rRvevasa da 
koroziul daRlilobaze gamocdiT.

wyalgamomyofi 
igivea, rac wyalsacleli.

wyalgacla 
igivea, rac gauwyloeba (ix. wyalgacla).

wyalgawmenda 
wylis qimiuri da siTburi damuSaveba masSi myari nawilakebisa da 

marilebis Semcvelobis Semcirebis mizniT. myari nawilakebis mocileba xde
ba daleqvis an filtraciis meSveobiT, xolo marilebisagan ganTavisufleba 
xorcieldeba sodiT an kiriT damuSavebiT, agreTve, farTod gavrcelebuli 
ionuri gacvlis meTodiT. kationitebTan urTierTqmedebisas (glaukoniti 
da sulfonaxSiri) wyali gascems kalciumis marilebs da iRebs natriumis 
marilebs, romlebic orTqlis qvabebis milsadenebSi ar warmoqmnis minaduRs. 
ramdenime xanSi kationitebis gacvliTi unari neldeba da mas aRadgenen 
galukonitis sufris mariliTa da sulfonaxSiris _ gogirdmJavas susti xs
nariT damuSavebiT. w. farTod axorcieleben distilirebis meTodiT _ misi 
aorTqlebisa da Semdgomi kondensirebiT. es meTodi qimiur meTodTan Se
darebiT gacilebiT Zviria, magram wylis maRal sisufTaves uzrunvelyofs.

wyaldaweva 
miwisqveSa wylebis donisa an wnevis Semcirebis xerxi samTo gvirabeb

is gayvanis, qvabulebisa da fundamentebis mowyobis dros hidroteqnikur 
da samoqalaqo nagebobebis mSeneblobisas. misi arsi mdgomareobs wyalSem
cveli qanebidan (horizontidan) miwisqveSa wylebis amoqaCvasa (amotumbva, 
drenaJi) da maTi donis (wnevis) SemcirebaSi.

wyali (H2O) 
wyalbadis JangbadTan SeerTebis produqti, romlis molekuluri wo

naa 18,016. sufTa wylis misaRebad bunebriv wyals gamoxdian da moacileben 
marilebs. +4°С temperaturis pirobebSi wyali xasiaTdeba maqsimaluri sim
kvriviT, rac 1000 kg/m3ia.

w. gamoirCeva maRali kuTri siTbotevadobiT. bunebaSi arsebul yvela 
sxeulTan SedarebiT mas aqvs ufro maRali kuTri siTbotevadoba, rome
lic 1 kkal/kg°С Seadgens.
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sufTa wyali cudad atarebs eleqtrodens, vinaidan naklebad diso
cirebulia ionebze. w. iyineba 0°Сze, xolo duRs 100°Сze (760 mm vercxl.
wy.sv. wnevis dros). orTqlwarmoqmnis siTboa 539 kkal/kg. maRali tempera
turebis pirobebSi w. nawilobriv iSleba Semdegi reaqciiT:

2H2O 2H2 + O2

tute liTonebi wyals Slis wyalbadis gamoyofiT:
2K + 2H2O = 2KOH +H2

eleqtrodenis moqmedebis Sedegad w. eleqtrogamtarobis gazrdis 
gamomwvevi nivTierebebis (H2SO4) SereviT ganicdis daSlas.

gavarvarebul rkinaze moqmedebis Sedegad wyalbadi gamoiyofa:
3Fe + 4H2O = Fe3O4+4H2
1000°С temperaturaze w.ze naxSirbadis moqmedebiT warmoiqmneba nax

SiroJangi da wyalbadi.
magniumisa da kalciumis zemoqmedeba wyalze, masSi iwvevs mis daSlas, 

magram ufro dabali siCqariT tute liTonebTan SedarebiT.
wyalze qlorisa da fToris moqmedebiT warmoiqmneba Jangbadi:
Cl2+H2O = 2HCl +O
w. gamoirCeva araerTi unikaluri TvisebiT, romelTagan ZiriTadia 

mravali nivTierebis gaxsnis unari. masSi kargad ixsneba Saqari, spirti, 
acetoni, mravali sxva mJava, tute da marili, SedarebiT sustad ixsneba 
zeTebi da naxSirwylebi, aseve wyalbadi, azoti, Jangbadi.

w. mZime
Cveulebriv w.sTan SedarebiT ufro mkvriv nivTierebas, vinaidan mis 

SedgenilobaSi Sedis ara Cveulebrivi wyalbadi, aramed mZime wyalbadi _ 
deiteriumi, romlis atomuri masaa 2. w. m. warmoiqmneba w. mravaljeradi 
gamoxdiT misi eleqtrolizis dros. w. m.is duRilis temperaturaa 101,42°С, 
xolo gayinvisa _ 3,80°С. xasiaTdeba maqsimaluri simkvriviT ara 4°Сze, 
aramed _ 11,6°Сze.

wyali agresiuli

wyali, romelsac SeuZlia ganazavos samTo qanebi, daSalos betoni, 
rkina da qva. aseT  Tvisebas agresiul wyals aniWebs masSi Semcveli mJavebi 
(naxSirmJava), wyalSi  xsnadi marilebi (sulfati), aqtiuri airebi.

wyalmedegi qanebi

qanebi, romlebic praqtikulad ar atareben wyals (Tixebi, unapralo 
magmuri qanebi, gayinuli qanebi).

wyalmimRebi Wa 

Wa, romelic emsaxureba sadrenaJo da wyalmomSorebeli arxebidan ma
Raros (Saxtis) wylebis miRebasa da dagrovebas. wyalmimRebi Widan wyali 
zedapirze tumboebiT amoiqaCeba.

wyalmomarageba 

inJineruli nagebobebis, danadgarebisa da mowyobilobaTa erTob
lioba, romelTa daniSnulebaa bunebrivi wylis Sekreba, misi gawmenda 
da momxmareblisaTvis miwodeba. zogjer zemoT CamoTvlil nagebobebs, 
danadgarebs, mowyobilobebs uwodeben wyalgayvanilobas. w.is muSaoba, 
umetes SemTxvevaSi, mimdinareobs Semdegi sqemis mixedviT: wyali mdina
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ridan, tbidan da sxva wyarodan xvdeba wyalmimRebSi, saidanac gadadis 
(TviTdinebis xaziT) wyalSemkreb WaSi. Widan wyali specialuri tumboebis 
daxmarebiT dawnexili xaziT xvdeba gamwmend nagebobaSi, saidanac meo
re rigis tumboTi gadaiqaCeba damwnev koSkSi an rezervuarSi. am saca
vebidan wyali TviTdinebiT midis gamanawilebel qselSi, saidanac 
wyal gamanawilebeli onkanebisa da sxva mowyobilobis daxmarebiT mie
wodeba momxmarebels. wyalgayvanilobis qseli Tavis mxriv Sedgeba mil
gayvanilobebis, SemaerTebeli nawilebisa (fitingebisagan) da armaturi
sagan.

wylis gamwmendi mowyobiloba muSaobs Semdegi sqemis mixedviT: 
pirveli rigis tumboebidan miwodebuli wyali mimRebi rezervuaridan 
moxvdeba SemrevSi, romelSic Seereva koagulantis xsnars, warmoiqmneba 
fantelismagvari narevi, romelic fskerze daleqvisas Setivtivebuli 
nawilakebisgan gaaTavisuflebs wyals. Semdeg _ saleqaridan wyali TviT
dinebiT xvdeba silis filtrebSi, xolo Semdeg milgayvanilobaSi. aq 
wyals umateben qlors masSi arsebuli daavadebis gamomwvevi baqteriebis 
mospobis mizniT. damuSavebuli da gawmendili wyali gadaaqvT wminda wylis 
rezervuarSi.

 teqnikuri daniSnulebis wyali gadis, agreTve, garbilebis damuSave
bas naleqis (naduRis) Semcirebis mizniT, gaurkinoebasa da gamtknarebas.

 Tanamedrove saglini saamqroebis teqnikuri wyliT momaragebis sqe
mebi iTvaliswinebs daxSuli wredebis gamoyenebas, e. w. ukuwyalmomarage
bas.

wyalsadeni 

igivea, rac wyalmomarageba.

wyalsazomi 

xelsawyo, romelic zomavs masze gamavali wylis raodenobas momx
mareblebis angariSgebisa da wylis xarjis kontrolis mizniT.

ganarCeven frTebian da turbinismagvar w.s, romlebSi gamavali wya
li abrunebs frTebian borbals an turbinas, rasac moZraobaSi mohyavs 
gamomTvleli isari. gamoiyeneba agreTve moculobiTi w., dguSiani siste
mebiT, romlebic dguSis erTi svliT uSveben wylis gansazRvrul raode
nobas.

wylis xarjis gazomvas axorcieleben, misi nakadis siCqaris mixedvi
Tac, rac damokidebulia venturis milSi wnevaTa sxvaobaze saqSenamde da 
saqSenis yvelaze viwro ubanSi.

yvelaze maRali sizustiT gamoirCeva moculobiTi w.

wyalsarini arxi

Tarazuli gvirabebis gayvanisas wylis TviTdinebiT mocilebis miz
niT gayvanili mcired daxrili gvirabi, romlis gayolebiT wyalsarini 
arxebia  mowyobili.

wyalsaSvebi 

wyalnakadze mowyobili xelovnuri winaRoba, romelzec gadadis 
wyalsacavis zedmeti raodenobis wyali; hidroteqnikuri nagebobaa, romel
ic gamoiyeneba wyalsacavSi wylis donis regulirebisaTvis.
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wyalsacleli 

orTqlian airgayvanilobaze damontaJebuli xelsawyo, romlis daniS
nulebaa orTqlis an airis nakadis mier watacebuli an kondensirebuli 
wylis wveTebis mocileba. w.Si wylis separacia xdeba xelsawyos SigniT 
nakadis mimarTulebis mkveTri Secvlis Sedegad. daecema ra xelsawyoSi 
Cadgmul winaRobas, wylis wveTebi miemarTeba mis qveda nawilSi, saidanac 
isini moxvdeba sakondensacio qilaSi.

wyaltubos sanatoriumi `metalurgi~

Savi metalurgiis samin
istros dafinansebiT trestma 
#1 aaSena sa natoriumi `meta
lurgi~. rusTavis qarxnis 
xelmZRvaneloba, metalur giu
li qarxnis mSeneblobasTan 
er Tad, koordinirebas uwevda 
tyi bultyvarCelis Saxtebis, 
daSqesa nis samTamadno maRa
roebis, gamam didrebeli fab
rikebis mSeneblobaamoqmede
bas. ssrk Savi me talurgiis sa ministrom  wyal tuboSi mogvianebiT aaSe na 
sanatriumi `metalurgi~ spe  cialuri individuluri proeqtiT da, rac mTa
varia, mkurnalobadasve nebis saukeTeso pirobebiT. am sanatoriumSi, qarT
veli metalurgebis garda, isvenebdnen ukrainis, ruseTisa da ekonomikuri 
urTierTdaxmare bis sabWos qveynebis metalurgebi. sanatoriums marTavda 
saqarTvelos profkavSirebi, metalurgebis respublikur da sakavSiro dar
gobriv profkavSirebTan erTad. aq xSirad isvenebdnen Savi metalurgiis 
sami nistros kolegiis wevrebi ministr ivane kazanecTan erTad.

sabWoTa kavSiris daSlis Semdeg sanatoriumebma ̀ Saxtiorma~ da ̀ meta
lurgma~ funqcionireba Sewyvites. saqarTvelos mTavroba gegmavs uaxloes 
momavalSi aRadginos wyaltubos orive sanatoriumi, rac di dი saero saqmea.

wyaltubos sanatoriumi `Saxtiori~ (`meSaxte~)

1943 wels n. qaSakaSvilis mi er ssrk Tavdacvis komitetis gan kargulebis 
proeqtSi a/k metalur giuli qarxnis mSeneblobis Sesaxeb i. stalinis xel
moweriT qvanaxSi ris mrewvelobis saxalxo komisars vaxru Sevs daevala 

tyibultyvarCelax alcixis 
Saxtebis daproeqteba da mSen
ebloba.

miuxedavad imisa, rom 
minis tri vaxruSevi saqarT
veloSi Sax tebis mSeneblobis 
kategoriuli winaaRmdegi iyo, 
koqsvadi naxSirebiT rusTavis 
metalurgiuli qarxnis uz
runvelsayofad stalinis gan   
kargu lebiT daaarsa `saq nax
Siri~. misma generalurma di



462

reqtorma b. gujejian ma tyvar Celsa da tyibulSi ga naxorciela Saxtebis 
da gamamdid rebeli fabrikebis mSe nebloba, qvanaxSiris mrewvelobis sakav
Siro saministrom da `saqnaxSiris~ xelmZRvanelobam wyaltuboSi 50ian 
wleb Si individualuri proeqtiT aaSenes sanatoriumi `Saxtiori~. Uuni
kalur arqtiteqturul nagebobaSi  Cadebulia im periodis qarTveli da 
sabWo Ta arqiteqtorebis, Cveni  saproeqto organizaciebis didi codna da 
kultura. aRniSnul sanatoriumSi sabWoTa qveynis gamoCenil meSaxteeb Tan 
erTad, isvenebdnen  ministrebi, mTavrobis wevrebi, maT Soris, 1952 wels 
i. stalini da ukrainis gamoCenili meSaxte v. zasiadko, romelic Semdeg 
sabWoTa kavSiris qvanaxSiris mrewvelobis ministri gaxda.

wyalqveSa Jangbadrkaluri Wra
wyalqveSa Wra, romelic xorcieldeba Cveulebrivi Jangbadrkaluris 

analogiurad. wyalqveSa Jangbadrkaluri Wra sruldeba rogorc xeliT, 
aseve naxevrad avtomaturi procesiTac. xeliT Wrisas iyeneben milovan 
eleqtrodebs _ liTonis, naxSirisa (naxSirgrafitis) da Jangbadis misa
wodeblad Sigaarxian karborundis eleqtrodebs. yvelaze farTo gavrcele
ba pova liTonis (foladis) eleqtrodebma. naxevrad avtomatur process 
axorcieleben specialur naxevrad avtomatebze. wyalqveSa SeduRebisa da 
WrisaTvis naxevrad avtomaturi Wrisas wvril eleqtrodul mavTuls da 
Wris zedapirze eleqtrodis mimarTulebisadmi garkveuli kuTxiT Jang
badis Wavlis miwodebiT iyeneben.

wyalqveSa Jangbaduri Wra
Cveulebrivi Jangbaduri Wris analogiurad ganxorcielebuli wyalqve

Sa Wra.

wyalqveSa rkali
gansakuTrebuli saxis saSemduReblo rkali, romlis wva misi wyalSi 

sruli CaZirviT xorcieldeba. mis irgvliv warmoqmnil orTqlairSi aire
bis Zlieri gacivebiTa da wnevis zrdiT.

wyalqveSa SeduReba da Wra
liTonebis airJangbaduri, eleqtrorkaluri, eleqtroJangbaduri da 

plazmuri SeduReba da Wra, romelic wylis qveS xorcieldeba.

wyalqveSa Wra
cecxluri Wris gansakuTrebuli saxe, roemlic Wris zonis mTlianad 

wyalSi CayvinTvis (Cayursvis) pirobebSi xorcieldeba.

wyalqceva 
qvabulebidan, karierebidan, Saxtebidan, maRaroebidan, gvirabebidan, 

Stolnebidan da sxva samTo gamonamuSevrebidan miwisqveSa an miwiszeda 
wylis amotumbviT moSoreba. saSaxto wyalsadenebis sistema moicavs mi
wisqveSa wylebis maregulirebel da wyalSemkreb mowyobilobebs, saidanac 
wyali amoitumbeba zedapirze. Saxtebidan wylis amosaqaCad gamoiyeneba 
maRali wnevis tumboebi. 

wyalSemcveli qanebi
qanebi, romelTa bzarebi da sxva sicariele Sevsebulia gravitaciuli 

wyliT.
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wyalSemcveli horizonti 

wyalgaumtari fenis zemoT ganlagebuli wylis Semcveli, wyalgam
tari fena. zedapiridan pirvel w.  h.s gruntis wylebis horizonts uwode
ben, mis qvemoT SeiZleba ganlagebuli iyos wyalgaumtar fenebs Soris  
ganlagebuli ramdenime w. h., romlebic gansxvavdeba erTmaneTisagan wylis 
moculobis formiT, maragebiT, qimiuri SemadgenlobiTa da wneviT. wyal
gaumtar fenebs Soris mdebare w. h.ze wylis wnevis qveS myof wyals uwode
ben. ramdenime w. h. qmnis wyalSemcvel kompleqss.

wyalSTanTqma 

masalis wyliT Sevsebis xarisxi. Cveulebrivad, masalis w. naklebia 
mis forianobasTan SedarebiT. w.s gansazRvraven masalis wonis sxvaobis 
mixedviT wyliT gajerebul da mSral mdgomareobaSi da gamosaxaven %Si 
mSrali masalis wonis mimarT. mag., cecxlgamZle da samSeneblo aguris w. 
icvleba 820 %is, betonisa 23 %is intervalSi. 

wyalWavli 

igivea, rac wyalnakadi. w.s iyeneben specialuri daniSnulebis tum
boSi, rogorc muSa sxeuls. maRali siCqariT saqSenidan gamonadeni w. qmnis 
gaiSviaTebas da Seitacebs wyals an sxva raime siTxes, romelsac gadaitans 
erTi rezervuaridan, saTavsidan meore rezervuarSi an wyalgayvanilobaSi.

wyalxsnari 

wyalSi gaxsnili raime nivTiereba (wylis xsnadobis unaris Sesaxeb 
ix. wyali).

wyviladoba 

raime nivTierebis, movlenisa da sxeulTa gaorebulad moqmedeba, 
muSaoba _ sistemis warmoqmna. mag., Termowyvili, regeneratorebis wyvili, 
eleqtrodebis wyvili da sxv.

wylis airiT SeduReba

samWedlo SeduRebis specialuri saxeoba, romlis drosac alqmed 
RumlebSi liTonis gaxureba icvleba wylis airiT gaxurebiT, romelic 
haerTan erTad iwvis airis sanTurebSi, xolo plastikuri deformacia 
xorcieldeba gamoWedviT an glinviT specialur CaquCa an gorgolaWian 
manqanebze. wylis airiT SeduRebis CaquCa manqanebis ZiriTadi nawilebia: 
SesaduRebeli nakeTobebis dasayenebeli gadasaadgilebeli urika, ori spe
cialuri sanTura, romlebSic miewodeba wyalairisa da haeris narevi, man
qanis sadgarze damagrebuli pnevmat(ik)uri CaquCebi da marTvis pulti. 
wylis airiT SeduRebis gorgolaWovani manqanebi CaquCa manqanebisagan imiT 
gansxvavdeba, rom maTSi gamomWedi pnevmat(ik)uri CaquCebi Secvlilia gor
golaWebiani meqanizmebiT. aseTi SeduReba dReisaTvis praqtikulad aRar 
gamoiyeneba.

wylis orTqliT SeduReba

WedviT SeduRebis gansakuTrebuli saxe, romlis drosac Sesadurebe
li nakeTobis alqmed RumlebSi gaxureba Secvlilia wylis orTqliTYgax
urebiT, romelic haerTan erTad iwvis airis sanTurebSi. 
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wyoba 

cecxlgamZle aguriT amogebuli Rumeli an Rumlis nawili (kedlebi, 
kamara, vertikaluri arxebi da sxv). w. axorcieleben mSralad, xsnariT, 
fxvniliTa da sxv.

wyoburi siTbos regeneraciisaTvis

1. martenis Rumlis regenera
torebis, gamaxurebeli Webis, Rumleb
is, rekuperatorebis, brZmedis Rumlis 
haergamxureblis da sxva agregatebis 
cecxlgamZle aguris gan amogebuli Se
mavsebeli, rome lic gamoiyeneba siTbos 
akumuli rebisaTvis da Semdgom airis 
an haeris gasaxureblad (ix. regene
ratori);

2. cecxlgamZle agurisa an milake
bisagan Sedgenili gamWoli an aramWoli 
calkeuli arxebi, romelTa erToblioba qmnis siTbogac vlis aparatis wyo
burs _ siTbos akumulaciis zedapirs.

wyoburqveSa sivrce 

martenis regeneratorebis kameris qveda nawili, romelic gamoiyeneba 
dnobis procesis gaxurebuli wvis produqtebis kvamlisagan  mtvrisa da 
widis nawilakebis gamosayofad, ris Semdeg wvis produqtebi miemarTeba 
sakvamle arxebis gavliT sakvamle milisaken.

W

WaburRili

miwis zedapiridan an miwisqveSa gvirabidan sangrevSi adamianis 
yofnis gareSe horizontis mimarT nebismieri kuTxiT gaburRuli, wri
uli formis samTo gamonamuSevari, romlis diametri gacilebiT mcirea 
mis sigrZesTan SedarebiT. WaburRilis diametri cvalebadobs 25 mmdan 
350mmmde da zogjer metadac. WaburRilis dasawyiss ewodeba misi piri, 
fskers _ sangrevi, Siga gverdiT zedapirs _ kedeli. WaburRilis tipe
bia: gazis, navTobis, hidroteqnikuri, geofizikuri, asafeTqebeli, saZie
bo, mompovebeli, damWirxni, specialuri, damxmare da sxva. eqsploata
ciis grZeli vadis mqone WaburRilebis kedlebs amagreben specialuri 
CasaSvebi milebiT. 

Wavli 

airis, haeris an siTxis denadobis forma raime garemoSi, romelic 
garemosagan gansxvavdeba siCqariT, simkvriviT, SedgenilobiT da sxva 
parametrebiT. mag., alqmed RumelSi momuSave CiraRdani, warmoadgens W. 
erTerT saxeobas, e. w. SezRudul W. airis, Txevadi an sxva sawvaviT da ma
saliT SeuzRudav garemoSi gavrcelebuli W.s Tavisufals W.s uwodeben.
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Wa maxurebeli
Tboteqnikuri agregati, rome

lic Wismagvar qvediani vertika luri 
kameraa qvedis centrSi mo Tavsebuli 
sanTuraTi. W. gamoiyeneba glinvis tem
peraturamde zodebis gasaxureblad 
(1200-1300°С). W. Sedgeba ori ujre
disagan, ori rekuperatorisa gan. Ti
Toeul ujredSi aTavseben 1016 zods 
ver tikalur mdgomareobaSi. foladis 
markisaTvis dadgenili glinvis tem
peraturamde gaxurebis Semdeg xsnian 
Wis saxuravs da marwuxiani amwiT 
gaxu rebuli zodebi miewodeba blums gasaglinad.

Warbnasxmi
foladis zemodan da sifonuri Camosxmis dros boyvebSi zodis Ta

vuri nawilis TandaTanobiTi Sevseba Cajdomis niJaris Semcirebis mizniT, 
teqnologiuri instruqciiT dadgenil zomaze zemoT Camosxmuli liToni. 

Waurgamyvani kompleqsi 
vertikaluri gvirabebis burRvaafeTqebiTi ZiriTadi samuSaoebis sa

gam yvano operaciebis Semsrulebeli manqanebisa da meqanizmebis erToblioba.

Wauri 
vertikaluri gvirabi, romelsac aqvs uSualo gamosasvleli miwis 

zedapirze da gankuTvnilia miwisqveSa samuSaoebis momsaxurebisaTvis.

Wauris armireba 
WaurSi amwevi meqanizmebis moZraobis uzrunvelsayofad WaurSi gam

brjenebisa da gamyolebis damontaJeba, sakibe ganyofilebisa da sainJinro 
komunikaciebis mowyoba.

Wauris gayvana paraleluri sqemiT 
am sqemiT gayvanis SemTxvevaSi Wauri iyofa ubnebad. gayvanis ZiriTadi 

samuSaoebi mimdinareobs or mezobel ubanSi erTmaneTis paralelurad.

Wauris gayvanis Tanamimdevruli sqema 
Wauris gayvanis ZiriTadi samuSaoebis mimdinareoba erT ubanSi erT

maneTis TanamimdevrobiT.

Wauris zumpfi
Wauris qveda nawili, sadac xdeba gruntis wylebisa da hidravlikuri 

narevebis dagroveba da daleqva.

Wauris CaRrmaveba brma Wauris saSualebiT 
Wauris CaRrmavebis meTodi. am SemTxvevaSi qanis gamotana miwis zeda

pirze xdeba daxrili an vertikaluri brma Wauris saSualebiT.

Wauris CaRrmaveba damcavi mTelanis datovebiT 
moqmedi Waurisa da CasaRrmavebeli Wauris sangrevs Soris mowyobili 

bunebrivi qanis mTelanis damcavi Taro.
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Wauris CaRrmaveba zevidan qveviT 
Wauris CaRrmavebis meTodi zevidan qveviT. CaRrmaveba xdeba:
1. qanis gantvirTviT miwis zedapirze;
2. qanis gantvirTvis muSa horizontze;
3. qanis gantvirTviT Sualed horizontze.

Wauris CaRrmaveba qvevidan zeviT 
Wauris CaRrmavebis meTodi. qvevidan zeviT CaRrmaveba xdeba:
1. mcire kveTiT qvevidan zeviT da Semdgomi gafarToebiT zevidan qve

viT;
2. qvevidan zeviT sruli kveTiT da droebiTi samagris gamoyenebiT;
3. qvevidan zeviT sruli kveTiTa da mudmivi samagris gamoyenebiT.

Wauris CaRrmaveba Semxvedri sangrevebiT 
Wauris CaRrmavebis meTodi. Semxvedri sangreviT CaRrmavebas mimar

Taven im SemTxvevaSi, Tu aris Wauris erTdroulad ramdenime sarTulze 
CaRrmavebis aucilebloba.

Wauris CaRrmaveba xelovnuri damcavi Taros mowyobiT 
Wauris CaRrmavebis meTodi. moqmed Waursa da CasaRrmavebeli Wauris 

sangrevs Soris ewyoba xelovnuri damcavi Taro.

Wauris CaRrmavebis xerxebi
Saxtis velis axali horizontebis momzadebisa da gaxsnis mizniT mo

qmedi Wauris siRrmis gazrda. Wauris CaRrmaveba xdeba zevidan qveviT an 
CaRrmaveba qvevidan zeviT.

Waurmimdebare ezo
WaurTan mdebare gvirabebis erToblioba, romelic miwisqveSa meur

neobas emsaxureba da mTavar Waurs ZiriTad satransporto da saventila
cio gvirabebTan aerTebs.

Waxraki 
xraxniani mosaWeri mowyobilobis damWeri instrumenti SesaduRebeli 

detalebis awyobisas. 

Wde 
1. liTonnaglinis zedapiris defeqtis saxeoba, romelic gamowveulia 

liTonis dartymiT saglin instrumentze an piriqiT;
2. raime mWreli iaraRiT naglini liTonis zedapirze specialurad 

gakeTebuli nakawri, niSani, naWdevi.

Wedadoba 
liTonebisa da Senadnobebis WedviTa da sxva saxis wneviT damuSavebis 

(glinva, tvifvra, adidva, wnexa) unari. xasiaTdeba ori maCvenebliT – plas
tikurobiT, e. i. deformaciiis mimarT liTonis winaaRmdegobis unariT daw
nevisas deformacias rRvevis gareSe daeqvemdebaros.

Wedva 
liTonebis wneviT damuSavebis erTerTi meTodi, romlis dros na

keTobis mocemul formasa da zomebs iReben namzadze (liTonze) peri
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oduli mravaljeradi gare Zalebis zemoqmedebiT. W.iT iReben rogorc 
mza nakeTobas, ise namzads Semdgomi gadamuSavebisaTvis. W. meqanizaciis 
mixedviT ganasxvaveben Tavisufal (xeliTa da manqanur) W.s da tvifvras. 
W.is ZiriTadi operaciebia: dasma, gamoWimva, moRunva, grexa, gaxvreta, Wra, 
SeduReba. foladebisaTvis Wedvis temperaturuli intervalia 8001000 °C, 
xolo aluminis SenadnobisaTvis _ 420480 °C.

WedviT SeduReba
SesaerTebeli nawilebis alqmed an sxva RumlebSi gaxureba dnobis 

temperaturamde, ris Semdegac xorcieldeba maTi plastikuri deformacia 
gamoWedviT. WedviT SeduReba ZiriTadad dabalnaxSirbadiani foladebi
saTvis gamoiyeneba.

Weriseuli mdebareoba
SeduRebis mdgomareoba, romelic pirapira an kuTxuri nakeris daxris 

0ºiTa da maTi mobrunebis 180ºiani kuTxiT ganisazRvreba.

Weriseuli nakeri
Weriseul mdebareobaSi Sesrulebuli SenaduRi nakeri.

Weqi 
igivea, rac mosa Wimi. quros daxvevis SemTxvevaSi manZili, milis quros 

torsidan milis xraxnis bolo Rarulamde.

WeSmariti Zabvebi
normaluri Zabvebi, romlebic ganisazRvreba deformaciis garkveul 

momentSi datvirTvis fardobiTi nimuSis faqtobrivi kveTis farTobTan.

Wvartli 
igivea, rac muri.

Wvrite
teqnologiuri procesis sakontrolod raime agregatis ufro xSirad  

Rumlebis kedlebSi mowyobili saTvalTvalo xvreli.

WiaTura
qalaq WiaTuris midamoebi, Zve li saqarTvelos erTerTi mWidrod 

dasaxlebuli mxare. qalaqis dafuZ neba da ganviTareba ganapiroba man ganumis 
madnis sabados bazaze ganvi Tarebulma mrewvelobam. yvelaferi 1845 wels, 

rodesac sabados mecni
eruli Seswavla daiwyo 
cnobilma ger manelma 
geologma, akademikosma 
her man abixma daiwyo. 
man mogvianebiT „samTo 
JurnalSi“ kvlevebis 
Sedegebi gamoaqveyna.

sabado xeluxle
beli rCeboda, vidre 
1879 wels akaki wereT
lis Ta osnobiT ar dai
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wyo jer sabados geo logiuri parametrebis dazusteba, Sem deg madnis 
mopoveba. amiT Caeyara safuZveli qalaq WiaTuras.

1895 wels gayvanilma viwroliandagianma rkinigzam, WiaTura Sorapans 
daukavSira. am periodSi WiaTuris manganumis xvedriTi wili msoflio eq
s portSi 50 %s aRwevda.

WiaTura qalaqad gamocxadda 1921 wels.
1954 wels WiaTurelma inJinrebma ssrkSi pirveli samgzavro satran

sporto sabagiro gzis proeqtireba da mSenebloba ganaxorcieles. 1964 
wels WiaTura troleibusis xaziT daukavSirda saCxeres.

WiaTuraSi 1989 wlis monacemebiT 29000 kaci cxovrobda.
qalaqis ekonomikis ganviTarebaSi ZiriTad rols asrulebs manganu

mis sabado, romelSic amJamad dasaqmebulia 3500 adamiani. WiaTura manganu
mis mopovebisa da gadamuSavebis erTerTi umniSvnelovanesi centria ami
er kavkasiaSi. is manganumis koncentratiT amaragebs zestafonis feroSe
nadnobTa qarxanas da aseve sxva qveynebis metalurgiul qarxnebs. amJamad 
WiaTuraSi mopovebuli manganumi saqarTvelos saerTo eqsportis 10 %s 
Seadgens. WiaTuraSi moipoveben umaRlesi xarisxis kvarcis qviSas. qalaqis 
maxloblad salieTis marmarilos sabadoa, romelic Ria karieruli wesiT 
amuSavebs wiTel, vardisfer da rux marmarilos. 

qalaqSi funqcionirebs Tbilisis saxelmwifo universitetisa da sa
qarTvelos teqnikuri universitetis filialebi, samTometalurgiuli 
sas wavlebeli, 9 sajaro skola, 1 skolapansioni, gimnazia, musikaluri, 
spor tuli da samxatvro skolebi, 13 sabavSvo baRi, dramaturi Teat
ri, ritua lebis sasaxle, mxareTcodneobis muzeumi, kulturis sasaxle 
Teatralu ri dasiT, norC teqnikosTa sadguri da sxv.

qalaqSi funqcionirebs 3 mravalprofiliani saavadmyofo, polikli
nikebi, fsiqonevrologiuri klinika da sxv.

1892 wels inglisurma kompaniam Forward AND SALIHAS saqarTvelos te
ritoriaze pirveli saCogburTo korti aaSena. WiaTuridan CogburTi Tbi
lissa da baTumSi gavrcelda da mimzidvel sanaxaobad iqca.

WiaTuris manganumis Raribi karbonatuli madnebis gamosawvavi 
sawarmo 

wina saukunis 80ian wlebSi ssrk Savi metalurgiis saministros 
kolegiam miiRo gadawyvetileba manganumis Raribi karbonatuli madnebis 
gamosawvavi sawarmo aSenebuliyo ukrainaSi, orjonikiZis sax. samTogamam
didrebel kombinatSi.

rusTavis metalurgiuli qarxnis direqtorma g. qaSakaSvilma manganu
mis karbonatuli madnebis gamosawvavi kazmis momzadebis da gadamuSavebis 
proble muri laboratoriis xelmZRvaneli, profesori seiran mazmiSvili 
waiyvana moskovSi, gaacno Savi metalurgiis ministrs serafim kolpakovs. 
ministrma moismina s. mazmiSvilis informacia Catarebuli cdebis Sesaxeb, 
ris Semdegac operatiulad gamoaZaxebina ukrainidan orjonikiZis samTo
gamamdidrebeli kombinatisa da institut `mexanobCermetis~ warmomadgen
lebi kolegiis sxdo maze, romelzec obieqturi msjelobis Semdeg miiRes 
gadawyvetileba manganumis Raribi karbonatuli madnebis gamosawvavi sawar
mos WiaTuraSi aSenebis Sesaxeb. aRniSnuli sawarmos mSeneblobas win uZ
Rvoda rusTavis metalurgiul qarxanaSi dolomitis gamosawvav 125 metri 
sigrZis mbrunav RumelSi WiaTuris karbonatuli madnis didi raodenobis 
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gamowvis araerTgzis sawarmoosamecniero eqsperimenti. Catarebuli cdebis 
safuZvelze Wia TuraSi aSenda Raribi madnebis gamosawvavi Rumeli. gamow
vis teqnologiuri procesebis instruqciebi SeimuSaves profesorebma: sei
ran mazmiSvilma da nugzar wereTelma. gatarebuli RonisZiebebis safuZ
velze zestafonis feroSenadnobTa qarxana karbonatuli madnebis gamowvis 
Sedegad iRebda gacilebiT maRali procentuli Semcvelobis manganumis 
Jangeul madnebs, riTac gaizarda manganumiani Senadnobebis warmoeba da 
xarisxi. dacul iqna araerTi sakandidato da sadoqtori disertacia.

WiaTuris peroqsiduli madnebiT liTonuri manganumis warmoeba
1960ian wlebSi rusTavis `saqsaxmetalurgproeqtma“ daamuSava eleq

trolizuri liTonuri manganumis warmoebis axali proeqti, romlis mTa
vari konsultanti teqnologiis avtori akademikosi r. aglaZe iyo. 1959 
wels zestafonis feroSenadnobTa qarxanaSi eqsploataciaSi Sevida axali 
4000 t wliuri mwarmoeblurobis saamqro, romelic momdevno sami aTwleu
lis ganmavlobaSi sufTa liTonuri manganumis erTaderTi mimwodebeli 
iyo yofil sabWoTa kavSirsa da aRmosavleT evropis qveynebSi.

WiaTuris, saCxeris, ambrolauris, qarelis raionebis miwisZvriT 
dazaralebulebis daxmareba

1991 wels miwisZvram, romlis epicentri saCxere iyo, seriozuli zara
li miayena WiaTuris, saCxeris, ambrolauris da qarelis raionis mosaxleo
bas. miwisZvridan meore dRes saqarTvelos axalarCeulma umaRlesi sabWos 
Tavmjdomarem zviad gamsaxurdiam da ministrTa sabWos Tavmjdomarem, Ten
giz siguam Sekribes Stabi saCxereSi yvela ministris monawileobiT, miwis
Zvris salikvidacio samuSaoebis Sesasruleblad, romelsac arqiteqturisa 
da mSeneblobis ministri guram mirianaSvili da misi moadgile merab niko
laiSvili xelmZRvanelobdnen. imis gamo, rom Cveni qveynis xelisuflebam 
sabWoTa mTavrobasTan megobruli urTierToba gawyvita, saqarTvelos mTa
vari momaragebis saministrom ver uzrunvelyo salikvidacio samuSaoebi, 
yvelaze saWiro 1012 mmis diametris armaturiT, rasac maSin rusTavis 
metalurgiuli qarxana ver awarmoebda. am sakiTxis mogvareba ministrTa 
sabWos Tavmjdomarem Tengiz siguam daavala metalurgiuli qarxnis direq
tors g. qaSakaSvils, romelmac 1200 tona yvela kveTis 1632 mmis armatura, 
romelsac qarxana uSvebda, usasyidlod gadasca Stabis Tavmjdomares, mi
nistrs guram mirianaSvils.

seriozuli davaleba 1012 mmis diametris armaturis Sovnis Taobaze 
miwisZvriT dazaralebulebisaTvis g. qaSakaSvilma SeZlo metalurgiuli 
qarxnis erToblivi sawarmos Tanaprezidentis revaz aroniSvilis daxmare
biT, romelsac gaucvala metalurguli qarxnis nawarmi sxva kveTis liTon
Si wynari okeanis, naxodkisa da vladivastokis navsadgurebidan sazRvarga
reT gasayidad gamzadebul 1012 mmis diametris 10 000 tona armaturaSi, 
riTac uzrunvelyofili iqna miwisZvriT dazaralebuli raionebis moTxov
na komunaluri sacxovrebeli, administraciuli Senobebisa da soflis 
mosaxleobis individualuri saxlmSeneblobisaTvis. 

miwisZvram seriozuli zarali miayena rusTavSi sxvadasxva saamqroeb
Si momuSave 250 metalurgis ojaxs.Gg. qaSakaSvilis iniciativiT da TxovniT, 
ssrk Savi metalurgiis saministro naxevari milioni maneTiT daex mara 
miwisZvriT dazaralebuli metalurgebis ojaxebs.Mmetalurgiuli qarxnis 
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administraciam yvela dazaralebul ojaxs saCuqrad misca 2000 maneTi, 
10 t cementi, 5 t armatura, 10 m3 xetye, Siferi da Tunuqi. Ggarda amisa, 
axali saxlebis asaSeneblad direqtoris TanaSemwis daviT saxvaZis inicia
tiviT da xelmZRvanelobiT moxalise mSenebeli brigadebi grZelvadiani 
mivlinebiT muSaobdnen miwisZvriT dazaralebul soflebSi metalurgebis 
ojaxebSi mSeneblobaSi dasaxmareblad.

WiaTuris Raribi madnebiT liTonuri manganumis warmoeba

zestafonis feroSenadnobTa qarxnis direqtorad guram qaSakaSvilis 
daniSvnis Semdeg, 1979 wlis oqtomberSi, ssrk Savi metalurgiis ministr 
ivane kazanecTan gaimarTa TaTbiri, zestafonis feroSenadnobTa qarxnis 
dagegmili gadaiaraRebis RonisZiebebisTvis SemuSavebis sakiTxebze. axal
daniSnuli direqtoris iniciativiT mas eswreboda akademikosi rafiel 
aglaZe. 

ministrma piradad daavala r. aglaZes WiaTuris Raribi madnebidan 
liTonuri manganumis eleqtroliziT miRebis teqnologiis SemuSaveba. 
aRniSnuli teqnologiis safuZvelze ganxorcielda zestafonis feroSe
nadnobTa qarxnis me3 saamqros rekonstruqcia da WiaTuris Raribi madne
bidan eleqtrolituri liTonuri manganumis warmoebis danergva. teqnolo
giuri procesi SeferxebiT mimdinareobda didi raodenobis fuWi qanebis 
Semcvelobis gamo. amis Semdeg sakavSiro mTavrobis gankargulebiT Semo
tanil iqna gabonis manganumis madnebi, riTac eletrolituri manganumis 
miRebis teqnologia gamosworda da saamqro warmatebiT muSaobda. 

Wiaxraxni

kbila gadacemis erTerTi saxeobis detali, ro
melic Wia borbalTan erTad qmnis Wiagadacemis wyvils 
muSaobis simdovriT da gadacemis maRali ricxviT. 

Wiaxraxnuli gadamcemi

meqanizmi gadajvaredinebul lilvebs Soris 
brunvis gadasacemad xraxnisa (Wiaxraxnis) da masTan 
SeuRlebuli Wiaxraxnuli borblis saSualebiT.

eleqtruli amZravidan bruvaTa ricxvis teqnikaSi 
damkvidrebuli gadacemebidan didi simZlavris da da
bali brunvaTa ricxvis SemTxvevaSi gansakuTrebiT aRsaniSnavia da saime
doa Wiagadacema.

Wilibi 

erTmxrivi soli wamaxvilebis umniSvnelo kuTxiT. gamoiyeneba mcire 
Zabvebze momuSave detalis SesaerTeblad, romlebsac sWirdeba xSirad 
moxsna da moWera.

Wilibyuri 

sxvadasxva manqanis detalis msubuqad datvirTuli SemaerTebeli, Se
makavSirebeli. naxevrad mrgvali mavTulisagan moxrili detali, romelsac 
iyeneben qanCebis, damafiqsirebeli rgolebis, milisebisa da sxva dasamagreb
lad. W.s svamen SesaerTebeli detalebis korpusSi amoWril xvrelSi da 
mis daboloebas Runaven sxvadasxva mimarTulebiT.

Wiaxraxni
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Wirxna 
siTxis, fxvnilis an haeris wneviT Seyvana raime WurWelSi. mag., Jang

badis balonis datena (Wirxna) wnevis zemoqmedebiT.

Wiqa saCamosxmo cicxvisa
cecxlgamZle masalisagan damzade

buli Txevadi foladis Camosasxmeli 
de tali sxvadasxva diametris xvreliT. 
Wi qis diametri gansazRvravs foladis 
Ca mosxmis siCqares. saCamosxmo Wiqebi 
Zi riTadad magnezitisgan mzaddeba. mTa
vari saCamosxmo cicxvebis Wiqebis dia
metrebi meryeobs 45dan 60 mmmde, uwy
veti Camosxmis manqanis Sualeduri ci
cxvisa _ 20dan 25 mmmde.

Wiquri 
keramikul nakeTobaTa zedapiris Txeli minismagvari masaliT dafarva 

maTTvis airSeuRwevadobis da meqanikuri simtkicis misaniWeblad, agreTve 
dekoratiulobis uzrunvelsayofad. ganasxvaveben advildnobad da Zneld
nobad W.s, maTgan pirvelni gamoiyeneba agurkramitisa da Tixis WurWlis 
zedapiris, xolo meore _ faifuris zedapiris dasafaravad. gaumWvirvale 
W.s zogjer minanqarsac ukeTeben.

W. fenis sisqe keramikuli kedlis sisqis 1dan 3 %mdea. W.is Termuli 
gafarToebis koeficienti identuri unda iyos dasafari nakeTobis Ter
muli gafarToebis koeficientisa, xolo W.is dnobis temperatura Seesaba
mebodes keramikis gamowvis temperaturas.

advildnobadi W.is ZiriTadi nedleulia: mindvris Spati, naxSir mJava 
bariumi, kaliumis an natriumis gvarjila, boraki, tyviis surinji da Tu
Tiis zeJangi. Zneldnobadi W. Seicavs didi raodenobiT kaJmiwas. Raribia 
tute da tutemiwovani JangeulebTan. maTi nedleulia kvarci, mindvris Spa
ti, pegmatiti, carci an marmarilo, koloni da wvrilad dafquli faifu
ris nalewi.

feradi dekoratiuli W. miiReba maTTvis Semferavi Jangeulebis da
matebiT. mag., lurj fers iReben kobaltis Jangis 23 % raodenobis dam
atebiT, mwvanes _ 4 %mde qromis zeJangis damatebiT, yviTels _ 6 %mde 
rkinis zeJangis, xolo spilenZis qveJangi aRmdgenTan erTad aniWebs wi
Tel fers.

keramikuli milebis zedapirs moaWiqureben (sufris) marilis gamo
yenebiT. gamowvis periodis bolos sacecxlurSi SeaqvT gavarvarebul nax
Sirze sufris marili, romlis orTqli Sedis keramikis zedapirTan reaq
ciaSi da warmoqmnis minis Txeli dafarvis fenas.

Woki 
sxvadasxva manqanaiaraRis foladis Rero. mag., dguSis, samarTulis, 

mkveTaras Rero da sxv.

WoWonaqi 
tvirTis xeliT awevis, maRali Zabvis sadenebis dasaWimi gorgolaWebi

sagan Sedgenili xeliT samarTavi meqanizmi.

1. budis aguri; 2. saCamosxmo Wiqa; 
3, 4. filebi; 5. Wiqakoleqtori.
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Wra _ ixileT Tla.

WreTa _ ixileT gravireba

WriT zedapiruli defeqtebis gasufTaveba 
1. gadasamuSavebeli liTonis, liTonis nakeTobaTa da naglinis, 

blumebis, slabebis zedapirze warmoqmnili defeqtebis cecxliT an meqa
nikuri meTodiT gawmenda;

2. liTonis namzadis Wra badrosebri xerxebiT. naglinis nakadSi mi
lis Tavebis moWra specialuri daniSnulebis milsaWreli dazgebis, maT 
Soris lazeris gamoyenebiT da sxv.

Wrili 
igivea, rac kveTi.

x

xazebi 
nimuSis WrilSi araliTonuri CanarTebisa _ oqsidebis, silikatebis, 

sulfidebis da sxva CanarTebis erT mwkrivad ganlageba.

xazi 
raime danadgaris, dganis,  Rumlebis da a. S. erT xazebze ganlageba. 

arsebobs sxvadasxva daniSnulebisa da mniSvnelobis x., rogoricaa: glin
vis, dganis, likvidusis, periteqtikuri, solidusis, speqtrauli, centra
luri da sxva x.

xalibebis metalurgiidan saqarTvelos industrializaciamde
msoflios istorikosebis mecnieruli naSromebis mixedviT Savi meta

lurgiis – rkinis warmoebis ganviTareba Cvens planetaze, sxvadasxva qveya
nas _ egviptes, CineTs, xeTursubarul tomebs kavkasias, maT Soris saqarT
veloSi dasaxlebul xalibTa tomebs ukavSirdeba. maTi nawarmi sasoflo
sameurneo da sabrZolo iaraRi, Cvens welTaRricxvamde II aTaswleulis 
XVIII saukunisaTvis rkinis, foladis erTerT prestiJul nawarmebad iTv
leboda. qarTvelebi xalibebis STamomavlebad viTvlebiT da Cveni mefee
bis wyalobiT, romlebic did yuradRebas aqcevdnen metalurgiis _ rki
nis warmoebas, kacobriobis ganviTarebis yvela periodSi gvqonda rkinis, 
foladis iaraRebis warmoebis saerTaSoriso _ prestiJuli done, riTac 
SeinarCuna saqarTvelos saxelmwifom arseboba. 

saqarTveloSi Tanamedrove metalurgiuli dargis ganviTareba uka
vSirdeba sabWoTa kavSiris yvelaze didi gansacdelis periods – meore 
msoflio oms, rodesac yofnaaryofnis Jams i. stalinma, fiqrobda ra Ta
vis samSobloze, II msoflio omis dawyebamde ruseTis, ukrainis, metal
urgiuli gigantebis aRmSenebel n. qaSakaSvils jer TbilisSi daawyebina 
baqos menavTobeebis milebiT uzrunvelsayofad a/k metalurgiuli qarxnis 
mSenebloba, sadac omis dawyebisTanave ganTavsda taganrogidan evakuire
buli aviagamanadgureblebis qarxana da daarsda `TbilaviamSeni~. Semdeg, 
1944 wels, meore msoflio omis mZinvarebisas a/k metalurgiuli qarxnisa 
da qalaq rusTavis mSenebloba gagrZelda bostanqalaqis dausaxlebel 
teritoriaze.
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n. qaSakaSvilma, milsaglinav qarxanasTan erTad, tyibultyvarCelis 
naxSirebisa da daSqesanis madnebis bazaze aaSena msoflioSi pirveli sru
li metalurgiuli ciklis qarxana, raTa metalurgiul qar xanasTan erTad 
aSenebuliyo qimiuri mrewveloba, manqanaTmSenebloba, avtomobilmSeneblo
ba, Tboenergetika da sxva dargebi. 

Cveni qveynis am aRmSeneblobas da industrializacias, rogorc eris 
yvelaze didi gulSematkivrebi da Wirisufalni, gamoexmaurnen saqarT
velos poetebi, maT Soris frontidan axaldabrunebuli mebrZoli andria 
sinauri(Ze) leqsiT, romelic mieZRvna xalibebs, i. stalinis did mamuliS
vilur saqmes, metalurgiuli qarxnisa da q. rusTavis amaRorZinebel in
Jiner n. qaSakaSvils:

inJineri qaSakaSvili

xalibTa modgmis metalurgi foladis javSans

umzadebs beber rusTavis mkerds, Tavs dastrialebs,

rom Temurlengis SemoseviT ganatial mkerds

veRar umarjvon mtarvalebma veragi daSna.

Tu sadme Sedga gamarjvebis frTis laRad gaSla,

is iq gaCndeba, im ubanSi, xanZrad ielvebs, _

qajeTis cixis bWesTan laSqars ise miagdebs,

rogorc sCvevia brZolis velze stalinur laSqars.

rkinis da Tujis spasalari gegmavs ieriSs _

dRemarad axal Setevis win tarieliviT

eTaTbireba rusTavisTvis mebrZol raindebs.

azri swyuria Zmad Seficul avTandilebis,

rom samartene tangoliaT saxis qmnilebis

xaraCoebiT varskvlavebTan male avides.

xami 

xisti anu uxeSi Tvisebis mqone raime nivTiereba. mag., xisti wyali anu 
xami wyali _ marilebis didi raodenobiT Semcveli w., xami konstruqcia _ 
raime danadgaris umoZraomkvdari SeerTeba.

xangrZlivoba 

raime procesis mimdinareobis mTeli dro, periodi. mag., dnobis x., 
nadnobis x., remontis x. da sxv. x. ZiriTadad gavlenas axdens ama Tu im 
agregatis mwarmoeblurobaze, agreTve liTonproduqciis xarisxze.

xandaki samsxmelo 

foladis Camosasxami mowyobilobis _ sistemis ganlagebis stacio
naruli Txrili, amogebuli aguriT an filebiT. aseTi tipis saCamosxmo 
Txrilebs aSenebdnen Zvel, evropuli tipis martenis saamqroebSi. amJamad 
praqtikulad arsad ar iyeneben.

xapia 

igivea, rac cicxvi, CamCa (ix. CamCa).

xarati 

saxarato Carxze momuSavis maRalkvalificiuri specialisti.



474

xaraCo 

samSeneblo da saremonto samuSaoebis dros nebismier simaRleze, 
agebuli damxmare droebiTi samuSao moedani specialistebis, iaraRisa da 
masalis mosaTavseblad.

xarisxi 

metalurgiuli warmoebis produqciis Tvisebebis erToblioba. ganapi
robebs unars, daakmayofilos gansazRvruli moTxovnebi misi daniSnulebis 
Sesabamisad. am sityvasTan dakavSirebulia mravali metalurgiuli termini:

x. gadametcivebis, gadametxurebis, gacivebis, gaxurebis, daJangulo
bis, gaunaxSirbadianebis, deformaciis, disociaciis, legirebis, sisuf
Tavis, SemoWimvis, wonaworobis miRwevis da sxv.

xarisxianoba 

igivea, rac sortuloba. raime produqciisa da nawarmisadmi miniWe
buli x. done, mag., pirveli xarisxis milebi, me2 xarisxis milebi da sxv.

xarisxis kontroli 

teqnikuri instruqciebis moTxovnaTa gaTvaliswinebiT liTonis 
xarisxis, nakeTobaTa parametrebisa da Tvisebebis Semowmeba, maTi mniSv
nelobebisa da k.s Sedegebis Setanas axorcieleben teqnikur dokumentaci
aSi _ calkeul saamqroebSi specialuri xarisxis kontrolis ganyofile
baTa kvalificiuri specialistebi _ kontroliorebis vizualuroptikuri, 
vizualuri, SerCeviTi, magnitografiuli, urRvevi, winaswari, saboloo, 
ope raciuli, miRebis, mimdinare da sxva saSualebebis gamoyenebiT.

k.is mizania gamoiricxos momxmareblisaTvis wundebuli an raime 
dauSvebeli defeqtis mqone, saxelmwifo standartis Seusabamo liTon
produqciis miwodeba.

xaro 

didi moculobis Rrma ormo. sakazme ezoSi jarTisa da fxvieri masa
lebis Sesanaxi saTavsebi. TiToeuli dasaxelebis masalas aTavseben calke 
xaroSi, romelTa raodenoba da moculoba ganisazRvreba ama Tu im masalis 
dReRamuri xarjvis mixedviT.

xarji 

sakazme liTonuri da araliTonuri masalebis, eleqtroenergiis, saT
bobis, wylis da sxva masalebis raodenoba, romelic saWiroa produqciis 
erTeulis (woniTi, moculobiTi, calobiTi) misaRebad. mag., Tujis xarji, 
gamosaxuli woniT erTeulebSi (kg., t.) erTi tona foladis misaRebad.

masalebis xvedriTi xarjis SemcirebiT aRweven misaRebi produqciis 
TviTRirebulebis Semcirebas.

xafxafi 

sxvadasxva sadnob agregatSi foladis duRilis xma duRilis dros, 
mduRare foladis gamyarebisas boyvSi duRilis dros.

xaxa 

igivea, rac yeli (ix. yeli konvertorisa, yeli miqserisa da sxv.).
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xaxuniT SeduReba
wneviT SeduRebis gansakuTrebuli saxe, romlis gamoyenebisas erTer

Ti SesaduRebeli Reros torsis meoris torsTan xaxunis Sedegad Sexebis 
adgili xurdeba plastikur mdgomareobamde da RerZuli Zalis gamoyenebiT 
Reroebi SeduRdeba.

xaxunis amZravi Skivebi 
Skivebi, romlebic amoZraveben amwev bagirebs, Skivis amonagsa da ba

girs Soris arsebuli xaxunis ZaliT. amonagad gamoiyeneba magari jiSis xe 
an sxva masala.

xelTaTmani specialuri daniSnulebisa 
damcavi tyavis, qeCis an sxva qsovilis xelTaTmani mefoladisTvis, 

laborantisa da a. S. miekuTvneba specialur tansacmels, romlis tareba 
savaldebulod iTvleba usafTxoebis teqnikis wesebis mixedviT.

xeliT miduRebiT SeduReba
ormxrivi rkaluri Sedureba, roelic xasiaTdeba ZiriTadi nakeris 

avtomaturi an naxevrad avtomaturi SesrulebiT, xolo misaduRebeli na
kerisa _ xeliT. samuSaoebis didi moculobis gamo (miduReba sruldeba 
SesaduRebeli liTonis sisqis 1/3ze, aucilebelia xarisxovani danafa
riani eleqtrodebiT), xeliT miduRebis es meTodi gamoiyeneba mxolod im 
SemTxvevaSi, Tu zusti awyoba SeuZlebelia.

xeliT rkaluri daduReba
xeliT rkalur daduRebas iyeneben gacveTili zedapirebis aRdgenisas, 

sxmulis zedapirze misi xarisxis gasaumjobeseblad, specialuri Tvise
bebis mqone zedapirebis dasaduReblad. axorcieleben dnobadi da aradno
badi eleqtrodebiT, fxvieri daduRebis masalis fenis gadnobiT.

xelovnebis muSakTa varskvlavebis daostatebaSi metalurgebis 
wvlili

rusTavis metalurgiuli qarxnis direqtorma teqnikis mecnierebaTa 
doqtorma g. qaSakaSvilma qarxnis savaluto saxsrebiT, misi maswavleb
lis prof. l. okleis SuamdgomlobiT aSS-Si – vang klibernis qveyanaSi _ 
gagzavna zurab anjafariZis qaliSvili eTer anjafariZe, romelmac qalaq 
CikagoSi daafuZna fortepianos skola da warmatebiT uZR veba axalgazrda 
Taobis xelovanTa, maT Soris saqarTvelodan Casuli axalgazrdebis aRz
rdas. 

suxiSvilebis skolis brwyinvale warmomadgenlis amiran qaSakaSvi
lis qaliSvilma, fortepianos klasis msoflioSi aRiarebulma varskv
lavma inga qaSakaSvilma da misma meuRlem kompozitorma giorgi okleim 
profesiuli ostatoba eTer anjafariZis skolaSi aimaRles.

xelsawyo 
mowyobiloba, aparati, samarjvi, romlebic gamoiyeneba teqnologi

uri procesebis Sesrulebis dros. gavrcelebulia sakontrolosazomi 
xelsawyoebi, romelTa daxmarebiT xdeba metalurgiuli teqnologiuri 
procesebis parametrebis kontroli da marTvis regulireba. x. mravali 
daniSnulebisaa. gavrcelebulia temperaturis, wnevis, xarjisa da sxvaTa 
gasazomi x.ebi.
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xelSemwyobi 

mefoladis, mequris, memanqanisa da sxva wamyvani profesiis mqone 
pirebis damxmare, xelqveiTi muSa profesiis saxelwodeba. mag., mefoladis 
pirveli xelSemwyobi, me2 da me3 x., romelTa uflebamovaleobani gansaz
Rvrulia Sromis specialuri sakvalifikacio ganawesebiT.

xenji 

foladisa da sxva Senadnobebis zedapirze haeris an sxva Jangbadian 
garemoSi gaxurebis dros warmoqmnili daJangvis produqti.

x. meoreuli
x., romelic warmoiqmneba liTonis zedapirze glinvis procesSi. xSi

rad m. x. uwodeben glinvis x.s; 

x. samWedlo
liTonis Tavisufali Wedvis win gaxurebisas warmoqmnili x., ro

melic Wedvisas scildeba nakeTobis zedapirs;

x. Rumlisa
x., romelic warmoiqmneba namzadisa da zodis zedapirze gamaxurebel 

Websa da  RumlebSi gaxurebis procesSi;

x. Caxveuli
naglinis zedapiris defeqti, romelic x. liTonis sxeulSi Cawnexili 

narCeni nawilakebia.

xenjmedegoba 

igivea, rac mxurvalmedegoba (ix. mxurvalmedegoba da mxurvalgam
Zleoba).

xenjsamtvrevela 

cxeli glinvis dganis xazSi arsebuli specialuri daniSnulebis 
gali, romlis moqmedebiT xdeba naglinis 520 %iani moWimva, xenjis daSla 
da zedapiridan mocileba. garda amisa, furcelsaglini dganebis xazSi 
amontaJeben mowyobilobas gorgoloWebiani muSa elementebiT, romelTa 
daniSnulebaa xenjis damtvreva, zolis gaRunva. ganasxvaveben x.s Savi 
da sufTa galebis ubanze ganlagebis mixedviT uwyvet furcelsaglini 
dganebis xazebSi. glinvis dros xenjis mocileba maRali wnevis wylis 
Wavlis gamoyenebiT xdeba.

xenjwarmoqmna 

damJangav atmosferoSi gaxurebisas liTonis zedapirze Jangeulebis 
fenis ganviTareba. x.is xarisxze msjeloben warmoqmnili xenjis sisqis 
mixedviT drois gansazRvrul monakveTSi. x. pirispir RonisZiebaa liTonis 
zedapiris dafarva inertuli masalebiT da daJangviTi atmosferos Secvla 
inertuli an aRmdgeni atmosferoTi.

xerxi 

glinvis xazze damontaJebuli liTonis cxel da civ mdgomareobaSi 
dasaWreli Carxi, romelzec damagrebulia mbrunavi liTonmWreli fola
dis badrosebri xerxi. gavrcelebulia Semdegi ZiriTadi saxis xerxebi:
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x. badrosmagvari
x., romlis mWreli organoa kbilebiani mbrunavi badro. kbilebs 

awrToben maRali sixSiris deniT gaxurebiT. badros amzadeben manganumiani 
naxSirbadovani foladis furclebisagan;

x. lenturi
x., romlis mWreli organoa kbilebiani usasrulod drekadi foladis 

lenti, gadaWimuli wamyvan da mimdev borbalze;

x. mfrinavi
moZravi naglinis saWreli x.;

x. mqnevara
x., romlis mWreli badro dayenebulia vertikalurad Camokidebul 

mqnevaraze. mqnevaras muSa svla xorcieldeba eleqtro an pnevmat(ik)uri 
amZravebisagan;

x. naloiani
diskuri xerxi, romelic damagrebulia amZravian moZrav CarCoze mi

mmarTvelebiT (naloebiT);

x. rotoruli
diskuri x., romlis mWreli diskos centri gadaadgildeba wriu

lad; gamoiyeneba didi kveTis naglinis dasaWrelad. muSaobs didi siC
qaris miwodebiT da aqvs ufro maRali mwarmoebluroba naloian x.sTan 
SedarebiT;

x. xaxuniT mWreli
diskuri xerxi civad WrisaTvis mWreli gluvi foladis diskoTi, ro

melic brunavs Zalian didi siCqariT. 

xerxuna 

mcire zomis liTonis saWreli x., gamoiyeneba, rogorc sazeinklo 
instrumenti. x.s moqmedeba dafuZnebulia mcire simZlavris eleqtroamZ
ravebisa an xelis energiaze.

xeSeSi 

igivea, rac xisti. 

xexva 

liTonebis meqanikuri damuSavebis saxeoba, romelsac axorcieleben 
abraziuli iaraRiT. ZiriTadad gamoiyeneba brtyeli zedapiris dasamuSave
blad. x.is operacias axorcieleben xeliT da specialuri daniSnulebis 
dazgebiT.

xexviT rCilva

rCilva, romlis drosac jer xdeba detalebis xexvamokalva, xolo 
Semdeg SeerTeba wnevis qveS, garkveul temperaturaze. rCilva xexviT gamoi
yeneba, kerZod, liTonis minasTan an keramikasTan SeerTebisas.

xexi 

liTonis, Senadnobis an mineralis Wrilis gaxexili (gaprialebu
li) zedapiri, momzadebuli metalografiuli mikroskopiT gamokvlevisa
Tvis. xexis zedapiris mikroskopSi ganxilvis Sedegad adgenen liTonSi 
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arsebuli araliTonuri CanarTebis saxes, raodenobasa da zomas, axdenen 
maT fotografirebas. amave zedapiris mowamvlis Sedegad iReben liTonis 
struqturuli agebulebis suraTs.

xvetia 
rbiebis, Semrevebisa da maTi mowyobilobis meqanizmebi, romlis dax

marebiT xdeba narevis mocileba kedlebidan da muSa organoebis zedapiri
dan. metalurgiul sadnob agregatebSi brZmedis da sxva Rumlis xvrelis 
dasaketi specialuri masis mosazeli Snekisebri, xvetia manqana gamoiyeneba. 

xveuli 
igivea, rac buxti.

xvimiri 
igivea, rac bunkeri.

xvreli 
sadnobi  Rumlebidan liTonis an widis gamosaSvebi naxvreti. x.-is 

daketva da gaReba xdeba periodulad nadnobebis gamoSvebis mixedviT xe
liT an meqanizmebiT. x.-is gaRebisa da daketvis teqnologiis dacva gamo
ricxavs avarias. brZmedis  Rumlebi aRWurvilia xvrelis rogorc gamRebi, 
ise damketi meqanizmebiT – zarbaznebiT. 

xidi Cajdomis niJaris zeviT 
zodis gamyarebisas mis Tavur nawilSi warmoqmnili liTonis xidi, 

romlis qveviT moTavsebulia Txevadi liTonis gamyarebis Sedegad warmo
qmnili sicariele (niJara). x.is gamomwvevi mizezebidan ZiriTadia Txevadi 
liTonis Tavuri nawilis zedapiris mkveTri gaciveba. liTonis Camosxmisas 
Tbosaizolacio narevebis gamoyeneba praqtikulad gamoricxavs x.is war
moqmnas. zodis Tavur nawilSi arasasurveli movlenaa, romelmac SeiZleba 
es gamoiwvios Cajdomis sicarielis gavrceleba zodis tanSi da naglinis 
xarisxis gauareseba.

xime
napobi xis Robe. xis samagri CarCos dayenebis Semdeg ximeebis dayeneba 

WerSi da, saWiroebis SemTxvevaSi, gverdebSic. ximes, umetes SemTxvevaSi, 
iyeneben xis moris nagverdulebs, zogjer _ ficrebs. gamoiyeneba agreTve 
rkinabetonis ximebi.

ximinji 
xis, liTonis an rkinabetonis sveti, romelsac asoben an amoiyvanen qa

nSi, nagebobis saZirkvlis simtkicis da mzidunarianobis gasaZliereblad.

xiri 
RumelSi an cicxvSi gamyarebuli liToni. x. gamomwvevi mizezebidan 

mTavaria liTonis temperaturuli ukmarisoba, liTonis RumelSi gaciveba 
an cicxvSi dabali temperaturis, gadametebuli nadnobis, wonis gamoS
vebiT Rumlis gadatvirTva da saCamosxmo cicxvSi liTonis zedapiris 
widiT daufaraoba. RumelSi an cicxvSi x. warmoqmna miekuTvneba uxeSi 
teq  nologiur darRvevebsa da avariebs. liTonis gaxirvagamyareba cicxvSi, 
gansakuTrebiT RumelSi, iwvevs did wuns da ekonomikur zarals, agre
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gatebis mwyobridan gamoyvanas, liTonis danakargebis gazrdas da xarisxis 
gauaresebas. ̀ civi~ nadnobebis gamoSveba da x. warmoqmnis Tavidan acilebis 
mTavari pirobaa Rumlis Tburi reJimis dacva da nadnobis temperaturis 
kontroli da nadnobis saCamosxmo cicxvSi liTonis saproeqto wona, rom 
misi zedapiri Txevadi widiT iyos dafaruli.

xis damamuSavebeli kombinati 

rusTavis xis damamuSavebeli kombinati aSenda a/k metalurgiuli qa
rxnis saamqroebis mSeneblobis xis konstruqciebiT da q. rusTavis saxl
mSeneblobis uzrunvelyofisaTvis. misi pirveli direqtori iyo abesalom 
gogatiSvili. q. rusTavis garda, samrewvelo da samoqalaqo mSeneblobebs 
rusTavis xis damamuSavebeli kombinati uzrunvelyofda TbilisSi, quTais
Si, kazreTSi da Sedioda a/k metalurgiuli trestis SemadgenlobaSi. 

xis naxSiri 

myari forovani produqti, miiReba naxSirgamosawvav koSkura Rumel
Si maRali temperaturis pirobebSi SeSis, xis, merqnis uhaerod (mSrali) 
gamowvis Sedegad. x. n. maRalxarisxovani maRalkaloriuli metalurgiuli 
saTbobia gogirdis minimaluri SemcvelobiT. gamoiyeneboda mcire zomis 
brZmedebSi. warmatebiT gamoiyeneba liTonebis qimiurTermuli damuSavebis 
teqnologiaSi.

xis samagri 

gvirabis samagri konstruqcia. xis samagri CarCo Sedgeba ori bigisa 
da uRlisagan. ganivkveTis forma SeiZleba iyos trapeciuli an marTkuTxa 
formisa.

xisti 

igivea, rac xami.

xiSti Tujisa 

Semdgomi gadamuSavebisTvis gamoyenebuli Tujis mcire zomis sxmu
lebi.

xiwvi 

1. Ria tvifrebSi liTonis tvifvris dros nakeTobis perimetrze 
farflebis saxiT warmoqmnili liTonis nawili;

2. naglinis namzadis Wris dros Wrilis sibrtyeSi warmoqmnili liTo
nis Txeli, wamaxvilebuli `savarcxeli~.

naglinis zedapirisaTvis sasaqonlo Sesaxedaobis micemis mizniT x.is 
mocileba cecxluri gawmendiT an saxarato dazgaze damuSavebiT xor
cieldeba.

xlarTva 

mavTulisa da wvrilsortuli glinvis dros warmoqmnili uwesrigoba 
_ wverebis, xazebis erTmaneTSi gaburdva. x. iwvevs glinvis procesis Se
ferxebas.

xleCa 

igivea, rac gaxleCa an gapoba (ix. gaxleCa).
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xorTumi CamtvirTavi manqanisa

martenis saamqros iatakze mavali jarTis CamtvirTavi manqanis erT 
erTi ZiriTadi detali, romlis daxmarebiTac xdeba CasatvirTi muldis 
RumelSi Setana, 360°iT datrialeba da gantvirTva. xorTumiani CamtvirTa
vi manqana rTuli meqanizmia, romelsac gadaadgilebis Svidi maxasiaTebe li 
aqvs.

xorklianoba 

blumis, naglinis, milis, furclis zedapirze mcire zomis araorien
tirebuli marcvlovaneba _ zodis zedapiris x. xels uwyobs glinvis dros 
Setacebis process.

xraxni 

liTonis cilindruli Rero, romelzec moWrilia marTkuTxa cilin
druli an trapeciuli kuTxvili. gamoiyeneba manqanebisa da meqanizmebis 
sxvadasxva nawilisa Tu detalis SeerTebisaTvis. x.is ZiriTadi maxasia
Teblebia: kuTxe, xraxnis simaRle da biji. ganasxvaveben pirdapir anu 
marjvena da marcxena kuTxvilebs. kuTxvilis profili damokidebulia mis 
daniSnulebaze. mag., samagri (mosaWeri) x. kuTxvilis profili samkuTxedia, 
moZraobis gadamcemi kuTxvilis x. _ trapeciulia, xolo Zalis gadamce
mi x.sa _ marTkuTxaa. navTobgazmosapovebeli milebisa da SemaerTebeli 
quroebis kuTxvilebi aris marTkuTxa da trapeciuli. es ukanaskneli Se
darebiT ufro saimedoa. aseTi milebis damzadeba rusTavis metalurgiul 
qarxanaSi xorcieldeboda robotizebuli programuli marTvis nakaduri 
xazebiT.

xraxnsacobi 

igivea, rac ventili.

xsnadoba 

nivTierebis unari, erT an ramdenime sxva nivTierebasTan, narevTan 
warmoqmnas cvladi Sedgenilobis erTgvarovani Termodinamikuri sistemis 
xsnarebi rogorc Txevad, ise myar mdgomareobaSi.

x. ganusazRvreli
komponentebs Soris Canacvlebis wesiT warmoqmnili uwyveti myari 

x. ium. rozeris pirobebis Sesabamisad, komponentebi unda iyos izomor
fuli, e. i. hqondes erTi da igive kristaluri gisosi; komponentebis atom
ebis zoma ar gansxvavdebodes 15 %ze metad da urTierTmoqmed elementebs 
hqondes msgavsi eleqtroqimiuri Tvisebebi. 

1. martenis Rume
li; 2. mulda; 3. 
samul de urika; 
4. xorTumi; 5. 
CamtvirTavi man
qanis urika; 6. 
CamtvirTavi man
qanis xidi.
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xsnarebSi liTonebis daleqva 
xsnarebSi qimiuri meTodiT mZime liTonebis (Fe, Co, Ni…) daleqvis 

procesi.

xsnari 
erTi an ramdenime komponentis erTgvarovani narevi, romlebic atome

bis, ionebis an molekulebis saxiT Tanabradaa ganawilebuli siTxeSi an 
myar nivTierebaSi. mocemuli gare pirobebis mixedviT x.is Sedgeniloba 
SeiZleba uwyvetad icvlebodes konkretul sazRvrebSi. x. komponentebis 
raodenobrivi fardoba ganisazRvreba maTi koncentraciiT.

x. araidealuri (realuri)
x., romelsac ara aqvs idealuri xsnaris Tvisebebi: a. x. Soris yvelaze 

metad gamoirCeva regularuli xsnarebi, romlebic xasiaTdeba Serevis 
imave entropiiT, rogoriTac idealuri x., magram maTi Serevis enTalpia 
gansxvavebulia nulisagan da aqtiurobis koeficientis logariTmebis pro
porciulia;

x. buferuli
x., romelSic wyalbadis ionebis koncetracia naklebad icvleba misT

vis mcire raodenobis Zlieri mJavas da tutis damatebis an misi ganzavebis 
dros;

x. gadajerebuli myari
myari x., romelSic gaxsnili komponentis koncentracia wonasworul 

koncentraciaze metia mocemul temperaturaze. gadajerebuli myari xsna
ri warmoiqmneba, maSin roca gacivebis maRali siCqaris Sedegad an neli 
difuziis gamo ver eswreba sruli difuziuri procesebis ganxorcieleba, 
romlebic saWiroa myari x. daSlisaTvis (mag., martensitis warmoqmna, nax
Sirbadiani foladis wrTobisas naxSirbadis gadajereba Fα Si);

x. gansazRvruli myari
ori an meti komponentis myari x., romlebic arseboben gansazRvrul, 

SezRudul koncentraciamde. erTnairi kritaluri gisosi, magram Zlier 
gansxvavebuli atomuri radiusis liTonebiT Canacvlebis myari x. warmoqmna 
iwvevs kristaluri gisosis mniSvnelovan damaxinjebas, ris Sedegad xdeba 
drekadi energiis dagroveba. rodesac es damaxinjeba aRwevs gansazRvrul 
sidides, kristaluri gisosi xdeba aramdgradi, xsnadoba ki – zRvruli. 
rac metia atomTa zomebSi gansxvaveba, miT naklebia xsnadoba;

x. ganusazRvreli myari
Canacvlebis myari xsnari, warmoqmnili erTmaneTSi ganusazRvrelad 

ixsneba or an met komponents Soris;

x. idealuri
x., romelSic SesaZlebelia gamoricxuli iyos Semadgeneli nivTiere

bebis nawilakebs Soris urTierTqmedeba, xolo TiToeuli komponentis 
qimiur potencials aqvs martivi damokidebuleba koncentraciasTan. i. xsna
rebisaTvis sruldeba raulis an henris kanonebi. x. i. iyofa: usasrulod 
ganzavebuli da srulyofili ganzavebulad;

x. mouwesrigebeli myari
Canacvlebis myari x. iseTi komponentebis atomebiT, romlebic krista

luri gisosis kvanZebSi statistikurad erTgvarovnadaa ganawilebuli;
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x. mowesrigebuli myari
mowesrigebuli myari xsnarisTvis damaxasiaTdebelia rentgenogram

aze damatebiTi susti zustruqturuli xazebis gamoCena, amitom mas uwo
deben zestruqturuls. is Sualeduri fazebia qimiur naerTebsa da myar 
xsnarebs Soris. sruli mowesrigebiT es fazebi gvagonebs qimiur naerTebs, 
amitom aqvs atomebis gansazRvruli raodenoba Sesabamisi formulebiT. es 
fazebi aseve SeiZleba mivakuTvnoT myar xsnarebsac, vinaidan maTSi Senar
Cunebulia gamxsneli liTonis kristaluri gisosi. Canacvlebis myari x. _ 
xasiaTdeba kristaluri gisosis kvanZebSi komponentebis Tanabari swori 
monacvleobiT an atomebis arasruli statistikuri ganawilebiT krista
luri gisosis kvanZebs Soris;

x. myari
erTgvarovani myari erTfaza nivTiereba, romelic Sedgeba ramdenime 

komponentisgan da romelTa koncentracia SeiZleba Seicvalos erTgva
rovnobis darRvevis gareSe. myari xsnaris kristaluri struqtura iseTivea, 
rogoric gamxsnelisa. x. m. SeiZleba warmoiqmnas sufTa komponentebisa da 
qimiuri naerTebis fuZeze, da iyos sam da mravalkomponentiani. mravalkom
ponentian x. m.Si gaxsnilma atomebma SeiZleba daikavos Canacvlebisa da 
Canergvis pozicia. mag., legirebul foladebSi malegirebeli elementebis 
atomebi ikavebs Canacvlebul mdgomareobas, xolo C (N, O, H) atomebi gan
lagdebian kvanZebs Soris. x. m. warmoqmnisas gaxsnili komponentis atomebi 
gamxsnelis gisosSi ganlagdeba mouwesrigeblad, magram gansazRvrul pi
robebSi gaxsnilis atomebi ikavebs gansazRvrul adgilebs gisosis kvanZe
bSi, e. i. mouwesrigebeli ganlagebidan gadadian mowesrigebulSi. gaxsnili 
elementebis atomebi gamxsnelis elementarul ujreds amaxinjebs da cv
lis mis saSualo zomas, rac myari xsnaris ganmtkicebis safuZvelia;

x. myari (gamoklebis anu sxvaobis)
liTonuri naerTebis bazaze warmoqmnili myari xsnarebi, romelTa 

struqturaSi gvxvdeba kristaluri gisosis kvanZebi, Tavisufali anu dau
kavebeli erTerTi komponentis atomebisagan;

x. myari Canacvlebisa
myari x. or an met liTons Soris, romelSic erTerTi komponentis 

atomi ikavebs meore komponentis kristalur gisosSi nebismieri atomis 
adgils. es SesaZlebelia, rodesac gamxsnelisa da Canacvlebuli elemente
bis kristaluri gisosebi da atomebi maqsimalurad msgavsia anu mendelee
vis sistemaSi erTmaneTTan axlosaa ganlagebuli. gamxsnelis kristaluri 
gisosi Canacvlebuli atomebis gavleniT ganicdis deformacias, ma xinjdeba 
da miT metad, rac metia sididiT gaxsnili atomebi (metia atomis radiusebs 
Soris gansxvaveba). gisosis parametrebi am atomis irgvlic izr deba. Tu 
gaxsnilis atomebi ufro mcirea, parametrebi mcirdeba. orive SemTxvevaSi 
kristaluri gisosi maxinjdeba da iwvevs myari xsnaris Tvisebebis cvlas. 
SemCneulia, rom simtkicis maCveneblebi izrdeba metad, roca gamxsnelis 
kristaluri gisosis parametrebi mcirdeba. x. m. C. SeiZleba iyos ganusaz
Rvreli da gansazRvruli, mouwesrigebeli da mowesrigebuli;

x. myari Canergvisa
liTonsa da araliTons Soris warmoqmnili myari x., romelSic arali

Tonis atomebi ganlagdeba gamxsnelis kristaluri gisosis atomebSoris 
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kvanZebSi. waxnagdacentrebul kubur gisosSi aseTi sicariele kubis cen
trSia, xolo sivrciTdacentrebul kubur gisosSi – waxnagebis centrSi. 
C. m. x. damaxasiaTebelia liTonebis, perioduli sistemis I da II periodis 
elementebTan (araliTonebTan) mcire atomuri radiusiT (C, H, N, B,O). C. m. x. 
SeiZleba iyos marto gansazRvruli;

x. polimerebisa
polimerebisa da dabalmolekuluri siTxeebis Termodinamikurad 

mdgradi erTgvarovani molekulurdispersiuli narevi. gaxsnili po
limerebis xsnarebSi molekulebi gancalkevebulia. koncentraciis mo
matebiT molekulaTSorisi urTierTqmedebis gaZliereba x. p.Si iwvevs 
samganzomilebiani badis kavSirebis warmoqmnas galabvamde. x. p. far
Tod gamoiyeneba boWkoebisa da afskebis, weboebis, laqebis, saRebavebis 
dasamzadeblad;

x. (sicarieleSi) gansazRvruli myari
or an metkomponentiani myari x., romelic arsebobs komponentebis 

gansazRvrul, SemosazRvrul koncentraciamde;

x. cecxlgamZle
Semkvrelis (mWida) _ cecxlgamZle Tixis an cementis da cecxlgamZle 

an inertuli Semavseblis narevebi wyalTan da sxva danamatebTan, romelic 
gamoiyeneba cecxlgamZle da Cveulebrivi agurisa da blokebis wyobis amo
sagebad, RreCoebis Sesavsebad;

x. wonasworuli myari
myari x., mravalfazian SenadnobSi, romlis komponentebis qimiuri po

tenciali tolia mosazRvre fazebSi maTi qimiuri potencialisa.

xsnaris gafiltvra 

xsnaris gamotutvis reaqciaSi Seusvleli wvrilfraqciuli elemen
tebis moSorebis meTodi.

xsnarsarevi anu duRabsarevi 

samSeneblo da cecxlgamZle xsnarebis dasamzadebeli doluri meqa
nizmebi mbunavfrTebiani RerZiT, romelTa CatvirTva da gantvirTva xdeba 
dolis SemobrunebiT RerZis garSemo. x. gvxvdeba rogorc stacionarul, 
ise moZravi konstruqciebisa.

xuTenovani metalurgiuli terminebis leqsikoni

wina saukunis 90ian wlebSi mecnierebaTa akademiis metalurgiisa da 
enaTmecnierebis institutebis TanamSromlebis iniciativiT giorgi niko

laZis 1000 politeqnikuri terminisa da n. qaSakaSvi
lis redaqtorobiT gamocemuli 18500 rusulqarTu
li da qarTulrusuli terminis leqsikonis safuZ
velze Sedgenil iqna xuTenovani (qarTulrusulin
glisurgermanulfranguli) metalurgiul terminis 
leqsikoni (Semdgeneli teqnikur mecnierebaTa kandi
dati omar SuraZe). Mmeta lurgiuli institutisa da 
enaTmecnierebis institutis TanamSromlebis gaweuli 
Sromis anazRaurebis Tanxebi gaiRo metalurgiulma 
qarxanam. 
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politeqnikur institutSi metalurgiuli fakultetis mecnierTanam
Sromlebis mier redaqtirebis Semdeg xelnaweri metalurgiuli terminebis 
xuTenovani leqsikonis, kompiuteruli, eleqtronuli versia, redaqtireba, 
dakabadoneba Seasrula profesorma nugzar zoiZem. xuTenovani leqsikoni, 
romelic mieZRvna gamoCenili metalurgebisa da mecnierebis g. nikolaZisa 
da n. qaSakaSvilis 110 wlis iubiles, daafinansa da qarTul, rusul da 
inglisur enebze gamosca leqsikonis mTavarma redaqtorma teqnikis mec
nierebaTa doqtorma g. qaSakaSvilma.

xureba 
igivea, rac gaxureba (ix. gaTboba, gaxureba, gacxeleba).

xufi Rumlisa
perioduli moqmedebis Termuli Rumlis mosaxsneli zeda saxuravi 

elementi, romelic Signidan amogebulia ceclgamZle masaliT.

j

jagrisi
saCamosxmo kompleqsis qveSebis, boyvebis, cecxlgamZle arxebis saw

mendi instrumenti (xelisa an meqanizebuli).

javSani brZmedisa
SenaduRi konstruqcia, rome lic qmnis 

brZme dis hermetul gar sacms;  mzaddeba brZme
dis moculo bis mixedviT 3060 mm sisqis mci 
red legirebuli furclovani foladis nag
linisagan.

gansakuTrebiT sapasuxismgebloa didi 
moculobis brZmedebis garsacmi, romlis Se
duRebis nakers sinjaven Tanamedrove defes
kopebiT. koroziisgan dasacavad garsacmi 
garedan iRebeba maRali xarisxis saRebaviT.

jalambari 
eleqtroZravas, reduqtorisa da gadacemisgan Semdgari mowyobiloba, 

romlis daniSnulebaa raime tvirTis aweva, gadaadgileba vertikaluri, 
horizontaluri da daxrili mimarTulebiT. j. gamwev organoebad iyene
ben bagirebsa da jaWvebs. j.-iT aRWurvilia xiduri amweebi maTi urikebi, 
skipuri (brZmedis amwe) rkinigzaze mavali da rezinis saburavebiT amwe
satransporto manqanamowyobiloba.

jami 
igivea, rac Tasi (ix. glojami).

jami widisa
sadnobi agregatidan Txevadi widis miRebisa da widis kompleqsuri 

gadamuSavebis ubnamde da  widsayaramde transportirebis konusuri 716 m3 

moculobis sacvleli mowyobiloba.  j. w.  ZiriTadad 60100 mm kedlis sis
qis sxmuli foladisgan an Tujisgan mzaddeba.

brZmedis javSani (garsacmi)
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jargvaluri samagri
samagri konstruqciaa. garkveuli TanamimdevrobiT, erTmaneTze dala

gebuli erTmaneTisagan mciredi bijis daSorebiT ganlagebuli xis an li
Tonis calkeuli Zelebisagan Sedgeba.

jarTi  
sadnobi Rumlebis liTonuri kazmis erTerTi umTavresi Semadgene

lia, rkinis da foladis, agreTve, feradi liTonebisa da Tujis narCenebi. 
j. iyofa or ZiriTad jgufad: 

1. sakuTari, metalurgiuli warmoebis liTonuri narCenebi; 2. nayidi 
anu garedan Semotanili liTonnakeTobani, sayofacxovrebo jarTi.

sakuTari, metalurgiuli warmoebis j.s miekuTvneba metalurgiul 
ciklSi Semavali saamqroebis gadasamuSavebeli da mza produqciis CamonaW
rebi meqanikuri, saCamosxmo liTonkonstruqciis saamqroTa teqnologiuri 
narCenebi. foladisa da Tujis gamodnobis, Camosxmis da glinvis dros teq
nologiuri liTonuri narCenebiG da wuni.

Semotanili, nayidi j. gamoirCeva Tavisi mravalferovnebiT, rac Ziri
Tadad damokidebulia mrewvelobis dargsa da sxva mraval faqtorze. 
gamoyenebis win didi masis j. unda daiWras gabaritul zomebad Jangbad
acetilenis sanTurebiT an eleqtrorkaluri WriT. Tujisa da foladis 
sxmul j. amsxvreven afeTqebiT, saurnale saamqroSi xiduri, magnituri 
amwis gamoyenebiT didi simaRlidan 10 t. foladis burTebis dartymiT. 
msubuqi foladis sayofacxovrebo j.  specialuri hidravlikuri wnexebiT 
iwnixeba sxvadasxva zomis paketebad. 

foladisa da Tujis j.  iyofa or kategoriebad: a) naxSirbadian, b) 
legirebuli. xarisxis maCvenebliT gabarituli, naWrovani, paketebi, ara
gabarituli, burbuSela, sayofacxovrebo da sxv. warmoadgens 25 saxes; 
malegirebeli elementebis SemcvelobiT iyofa 67 jgufad. 

feradi liTonebisa da Senadnobebis j. iyofa Semdeg klasebad: a) – 
naWrovanebiT, b) burbuSelis, g) fxvnilovani da  d) danarCeni narCenebi.  
j. nairsaxeobaTa gamoyenebisa da warmoebis normebs awesebs saxelmwifo 
standarti, romlis moTxovnilebebis Sesruleba savaldebuloa. meoreuli 
liTonebis gadamuSaveba metalurgiis erTerTi mniSvnelovani qvedargia.

jarTprocesi  
foladsadnobi procesis erTerTi yvelaze gavrcelebuli iafi TviT

Rirebulebis teqnologiaa, sadac procesi mimdinareobs 40 %-mde myari – 
SoTiseburi Tujis gamoyenebiT. danarCeni Semadgeneli liTonis jarTia. 
ganarCeven aseve Zalian gavrcelebul jarTmadnur process, sadac Txevadi 
Tujis xarji – 80 %-mde izrdeba, danarCeni liTonis jarTia. 80 % zeviT 
Txevadi Tujis gamoyenebiT ganxorcielebul process ewodeba madnuri 
procesi, romelmac didi gavrceleba pova abazanian Rumlebsa da Jangbad
konvertorul warmoebaSi, magram  TviTRirebuleba SedarebiT Zviria jar
Tis gamoyenebis simciris gamo.  

jaWvi
igivea, rac wredi.  

jaWviani eqskavatori
uwyveti moqmedebis TviTmavali samTo manqana, romlis Semsrulebeli 

organoa usasrulo jaWvi masze damagrebuli CamCebiT. Mmzaddeba rkinigzis, 
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muxluxa an mabiji savali nawiliT, sabruni an arambrunavi platformiT. 
gankuTvnilia gadasaxsneli da mopovebiTi samuSaoebisaTvis  zeda da qveda 
amoCamCviT rbil qanebsa da naxSirebSi.

jgufi
erTi klasifikaciis masalebi, danadgarebi, sagnebi. urTierTdamo

kidebuli an damoukidebeli fizikuri nivTierebebis erToblioba, axlo 
wyobaganlageba. 

j. galebisa
Tanamimdevruli rigiT ganlagebuli galebi mravalgalian saglinav 

dganSi, romelic asrulebs saerTo teqnologiur funqcias;

j. galebisa sasufTao
gamoiyeneba glinvis dros winasasufTao da saboloo sasufTao ga

tarebisaTvis;

j. galebisa saSavo
gamoiyeneba glinvis sawyisi (saSavo) gatarebisaTvis;

j. galebisa Sualeduri
gankuTvnilia glinvisas Sualeduri gatarebisaTvis;

j. milebis simtkicisa
milebis saxelmwifo standartiT gansazRvruli jgufi, romelic iT

valiswinebs milebis dasamzadebeli masalis _ foladis meqanikuri Tvise
bebis gansazRvrul dones. garda simtkicis zRvrisa, j. iTvaliswinebs 
denadnobis zRvris, fardobiTi wagrZelebisa da fardobiTi Seviwroebis 
mniSvnelobebs.

jeradoba 
j. liTonproduqciis, naglinis saxeobaTa sigrZisa
liTonnakeTobis unaSTo sigrZe (izomeba smSi, mSi); 

j. widisa
widis masis fardoba liTonis masisadmi. mag., martenis procesis 

(jarTmadnuri) normaluri msvlelobisaTvis w. j. unda Seadgendes _ 1/10s. 
rusTavis metalurgiuli qarxana muSaobda jarTmadnur procesze da widis 
jeradoba iyo 1/71/8 farglebSi, radgan daSqesanis madnebsa da tyibul 
tyvarCelis maRalgogirdian da maRalnacrian koncentratebze, rogorc 
brZmedSi, ise martenis RumlebSi kirqvis, kiris xarjis gazrdis j. widis 
raodenoba da  fuZianoba 2mdea gazrdili.

jixaiSis niko nikolaZis saxelobis saxlmuzeumi 
niko nikolaZis saxlmuzeumi, sadac misi meuRlis olRa gurami S

vilisa da saxelovani Svilebis: giorgis, rusudanis, Tamaris moRvaweo
bacaa asaxuli, gaixsna sofel did jixaiSSi 1951 wels, maT sacxovrebel 
saxlSi, sadac 1988 wlis 12 agvistos daibada giorgi nikolaZe. 

muzeumis pirveli direqtori iyo TinaTin koxreiZe. 1953 wels di
reqtorad dainiSna TinaTin WilaZe, 1986 wels _ misi meuRle valerian 
bibilei Svili. MmaT Semdeg muzeums unarianad xelmZRvanelobs maTi qaliS
vili lia bibileiSvili. bibileiSvilebis ojaxma erovnulobiT samagal
iTo Tana medrove saerTaSoriso saxiT warmoaCines didi niko nikolaZisa 
da misi saxelovani Svilebis mamuliSviluri moRvaweoba.

giorgi da lia bibileiSvilebis mier did jixaiSSi Catarebul yvela 
saiubileo RonisZiebebs, miZRvnils niko nikolaZis da misi Svilebisadmi, 
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regularulad eswreboda da dResac aqtiurad monawileobs zestafonis 
feroSenadnobTa da rusTavis metalurgiuli qarxnebis amRorZinebeli g. 
qaSakaSvili. 

prof. Gg. qaSakaSvilis iniciativiTa da organizatorobiT Catarebu
li gamoCenili metalurgebis, mecnierebisa da sazogado moRvaweebis g. ni
ko laZisa da n. qaSakaSvilis dabadebidan 90, 100, 110 da 125 wlisadmi miZRv
ni li iubileebi, saiubileo krebulebi metalurgiuli terminebis, xuT da 
eqvsenovani, qarTuli da ukrainulenovani ortomeulebi. aqvea q. zestafon
Si, Tbilissa da rusTavSi maRalmxatvrul doneze Seqmnili iubilarebis 
qandakebebi, bareliefebisa da Zeglebis fotoebi. 

qalaq zestafonsa, Tbilissa da rusTavSi iubilarebis samSobloSi _ 
samtrediasa da baRdaTSi aris maTi saxelobis quCebi. zestafonis qar xnis 
direqtorobidan moyolebuli dRemde g. qaSakaSvili garkveul Se fobas 
uwevs didi jixaiSis nikolaZeebis saxlmuzeums da am mamuli Svilur tra
dicias Rirseulad agrZelebs zestafonis feroSenadnobTa qarxnis di
reqtori vasil gvelesiani. yuradRebis centrSia Umuzeumi samtrediis mu
nicipalitetis xelmZRvanelobis mxridan. muzeumisadmi gansakuTrebiT did 
mzrunvelobas iCens samtrediis maJoritari deputati grigol miqelaZe. 

jomolungma _ everesti8848
giorgi nikolaZisa da nikoloz qaSakaSvilis dabadebidan 110 wlis 

iubi les aRsaniSnav RonisZiebaTa farglebSi, romelic teqnikuri univer
si te tis reqtorma ramaz xuroZem daamtkica, daigegma da Sedga eqspedicia 
eve restze (jomolungmaze). es 
saamayo, WeSmaritad istoriu
li Ronis Zieba ganaxorciela 
mTamsvlelTa jgufma inJiner
metalurgis, akademiuri doq
toris benediqte qaSakaSvilis 
xelmZRvanelobiT. jgufSi ase
ve Sediodnen afi gigani, biZi
na gujabiZe da lev sarqisovi. 
maTi pat riotuli Zalisxmevis 
wyalobiT 1999 wlis 12 seqtem
bers msoflios umaRles mwver
valze qarTuli droSa afri
alda. lev sarqisovis asakidan gamomdinare, dam yar da agreTve msoflio 
rekordi, rac Setanili iqna ginesis rekor debis wignSi.

jouli
muSaobisa da energiis saerTaSoriso erTeulebis sistemis (SI) er

Teuli. saxeli am erTeuls ewoda inglisel mecnier d. joulis (18181889 
ww.) pativsacemad. j. tolia muSaobisa, romelic sruldeba 16 c/Zalis 
wertilze modebiT misi 1m manZiliT gadaadgilebisas Zalis moqmedebis 
mimarTulebiT. SI sistemaSi j. universaluri erTeulia, romliTac zoma
ven yvela saxeobis, meqanikur, Tbur, eleqtrul, sxivur da sxva energias. 
amasTan, Seesabameba mocemuli saxeobis energiis im raodenobas, romelic 
ekvivalenturia 1 j meqanikuri muSaobisa. j., rogorc siTbos raodenobis 
erTeuli, aris 0,2394 kal (1 kal = 4,18 j).
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h

habitusis sibrtye
1. kristaluri fazis sibrtye an sibrtyeTa sistema, romelzec xdeba 

fazuri gardaqmnebi an gaoreba; 
2. ori fazis gamyofi sibrtye martensituli gardaqmnis, gadajere

buli myari xsnaris an sxva fazuri gardaqmnis dros.

haerberva 
wnevis qveS haeris miwodeba metalurgiul agregatebSi xorcieldeba 

fizikurqimiuri procesebis daCqarebis, intensifikaciis mizniT. ganasx
vaveben cxel da civ haerbervas. civi haerbervaa _ oTaxis temperaturis 
mqone atmosferuli haeris Seberva. mag., besemerul konverterSi. cxeli h. 
_ 9001000°Сze, xolo 1200°Сze zeviT gaxurebuli haeris miwodeba xdeba 
brZmedSi, martenis da orvanian RumlebSi JangbadTan erTad. 

haergamaxurebeli (haersaxurebeli, ix. kauperi)
siTbogacvlis mowyobilo

ba, cecxlgamZle masalebis wyobu
riT, romlis daniSnulebaa brZmed
Si misa wodebeli haeris gaxureba. 
haeri h.-Si xurdeba im siTbos xar
jze, romelic gamoiyofa brZmedis 
airis dawvisas. h. Sedgeba WaSvisa
gan (gaxurebis sa kani), cecxlgamZle 
agurisgan amoge buli wyoburisgan, 
wyoburqveSa mo wyobilobisa da gum
baTqveSa sivrci sgan. h. garedan dacu
lia rkinis gar sacmiT da gumbaTiani 
kamariT, xolo Signidan amogebulia 
Samotis aguriT. brZmedis airis wva 
xorcieldeba WaS vis qveda nawilSi, 
wvis produqtebi miemarTeba zeviT 
da gumbaTis qveS icvlis ra mimarTulebas, miemarTeba qvemoT vertika
luri arxis wyoburSi, saidanac xvdeba sakvamle milSi. wyoburis kargi 
gaxurebis Semdeg wyveten airis miwodebas da gaxurebuli agurebis wyo
burSi haermberiT miawvdian civ haers. cecxlgamZle aguris wyoburis 
arxebi xurdeba 10001100°Сmde, ris Semdegac cxeli haeri rgoluri mil
gayvanilobiT miewodeba brZmedis Rum lis saqSenebs. 

TiToeuli brZmedi aRWurvilia 34 h., romelTagan erTi mudmivad ube
ravs cxel haers, xolo danarCeni (23) muSaobs airiT, e. i. wyoburis gaxu
rebaze. h. simaRle icvleba 2030 m sazRvrebSi, diametria _ 4,58 m.

teqnikaSi didi mniSvneloba aqvs JangbadiT gamdidrebul haergamaxu
rebels, romelsac farTod iyeneben gansakuTrebiT metalurgiuli teqno
logiuri procesebis intesifikaciisaTvis (ix. Jangbadi).

haergauRwevadoba 
igivea, rac haerSeuRwevoba _ nivTierebis, masalis Tviseba, winaaRm

degoba gauwios masSi haeris gatarebas. h. haergaRwevadobis sapirispiro 
Tvisebaa.
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haeri (atmosfero) 

airovani garsi, romelic gars ekvris dedamiwis sferos. h. _ si
cocxlisaTvis, cxoveluri da mcenareuli samyarosaTvis, adamianisaTvis 
aucilebeli garemoa. Sedgeba 20,99 % Jangbadisa, 77,03 % azotis, 0,01 % wyal
badisa da ...1 % inertuli airebisgan (argonis, neonis da sxv.) moculobiT 
procentebSi. garda amisa, haerSi yovelTvis aris mcire raodenobis nax
SirorJangi, wylis orTqli, mtvris nawilakebi da sxvadasxva mineravi (mag., 
SO2, NH3 da sxv.). h. didi raodenobiTaa sxvadasxva baqteria da Canasaxebi, 
SemTxveviTi myari nawilakebi. Tu sacxovreblad gankuTvnil SenobebSi ar
sebul h. naxSirJangis Semcveloba ...0,1 %ia, maSin adamiani Tavs SeuZlod 
grZnobs da uCivis Tavis tkivils, Sromisunarianobis daqveiTebas da da
bali margi qmedebis koeficienti aqvs.

sufTa atmosferuli h.is 1m3 Seicavs 0,2dan 25mgmde mtvers, xolo dam
tverianebuli 200 da ufro met mgs. baqteriebis ricxvi 1m3 haerSi asiaTa
sobiT erTeuls aRwevs. 

metalurgiul warmoebaSi kriogenuli manqanebiT, dnobis procesis in
tensifikaciisaTvis iReben da iyeneben Jangbads, xolo qimiur mrew velobaSi 
imave manqanebiT azots azotsasuqebis warmoebisaTvis. 

haeris nakadis siCqaris kontroli 

samTo gamonamuSevrebSi haeris nakadis siCqaris uwyveti avtomatu
ri kontroli. misi Sesabamisi aparatura meTanis avtomaturi kontrolis 
stacionarul xelsawyoebTan erTad saSualebas iZleva, mniSvnelovnad 
gaizardos gazis feTqebadobis dacvis efeqturoba, Seiqmnas marTvis iseTi 
avtomaturi sistema, romelic uzrunvelyofs maRaros atmosferoSi meTa
nis dasaSvebi koncentraciis SenarCunebas.

haermomzadeba 

haeris damuSaveba misTvis iseTi Tvisebebis misaniWeblad, rac akmayo
filebs teqnologiur da sanitariulhigienur moTxovnilebebs. aseTi da
muSavebis saxeebia: gamoSroba, datenianeba, mtvrisgan gawmenda da sxv.

haersaberi

manqana, romlis daniSnulebaa 
haeris SekumSva da misi miwodeba meta
lurgiuli agregatebisaTvis 0,10,7mgpa 
wne viT. konstruqciulad h. dabali wne
vis kom presoria gacivebis gareSe _ 
rotaciuli, centridanuli an RerZu
li tipis manqana. h. moZraobaSi mohyavs 
eleqtroZravas an or Tqlis turbinas. 

haersadeni 

metalurgiuli agregatebisTvis haeris misawodebeli milgayvani
loba.

brZmedis rgoluri haersadenia foladis 1400 mm diametris mili, Sig
nidan amogebuli cecxlgamZle aguriT, romelic gars ertymis brZmeds. 
misi daniSnulebaa dawnexili cxeli haeris miwodeba saqSenebisaTvis.
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haersarqveli 

metalurgiuli agregatebis haersadenze damontaJebuli mowyobilo
ba TefSisebri CamketiT, romelsac amoZravebs specialuri daniSnulebis 
amZravi. mag., martenis Rumels aqvs haersadenis ori sarqveli, romlebic 
Siberul CamketTan erTad moZraobaSi mohyavs specialuri daniSnulebis 
eleqt ruli amZraviT jalambars, martenis Rumlis ciklis mixedviT avto
matur reJimSi axurebs regeneratorebs an RumelSi misawodebel haers.

haerxufi 

igivea, rac haersarqveli (ix. haersarqveli).

halogenebi 

elementebis perioduli sistemis VII jgufis elementebi: fTori (F), 
qlori (Cl), bromi (Br) da iodi (I), romlebic gamoirCeva msgavsi Tvisebe
biT. am elementebis aqtiurobis rigi emTxveva mocemul Tanamimdevrobas da 
TiToeuli wina elementi Semdgom elementze aqtiuria, e. i. gamodevnis maTi 
marilebidan. am movlenazea dafuZnebuli bromis miReba qloris moqmede
biT bromis marilebze. h. uSualod uerTdeba mraval liTonsa da wyal
bads, ris Sedegadac warmoqmnis halogenwyalbadovan mJavebs. 

haloidebi 

igivea, rac halogenebi.

halteli 

1. detalis erTi zedapiridan meore zedapirze gadasasvleli damrgva
leba, romlis daniSnulebaa detalSi Sinagani Zabvebis Semcireba da misi 
simtkicis gazrda. Txeli kveTidan sqel kveTze gadasvlisas;

2. ficris an sxvadasxva masalis Zelis (koWis) figuruli daboloeba, 
maqmani, mxatvruli gaformebis detali.

harmoniuli aweva 

iseTi statikurad gawonasworebul sistema, romlis drosac stati
kuri da dinamikuri Zalebis jami saSaxto awevis mTeli periodis ganmav
lobaSi awevis saSualo Zalis tolia.

hartblei 

germanuli Sedgenili sityva, niSnavs sal tyvias. h. _ tyviisa da sti
biumis Senadnobi; miiReba rogorc tyviis madnebis gamodnobis Tanamdevi 
produqti. iyeneben burTulasasakisre Senadnobebis, tyviisa da safantis 
dasamzadeblad.

harti 

1. tyviis, stibiumisa da kalis (spilenZis damatebiT) Senadnobi, gamoi
yeneba stambis Sriftisa da stereotipebis dasamzadeblad. dnobis tempe
raturaa 240350 °C;

2. gadasadnobad gankuTvnili gacveTili Srifti.

hausmaniti _ magnititi

(Mn3O4) Sedgenilobis minerali, romelic gamoiyeneba manganumis Se
nadnobis gamosadnobad da, agreTve, damatebad Tujis gamosadnob kazmSi.
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hafniumi (Hf)
h. brWyviala, movercxlisfro plastikuri liToni. oqsiduri afskis 

wyalobiT koroziisadmi mdgradia. h. fxvnili haerze aaldeba. ar urTi
erTqmedebs mJavebTan (garda HFisa) da tuteebTan. h. aRmoCenil iqna kopen
hagenSi (dania). 1923 wels. saxelwodeba momdinareobs laTinuri sityvisgan 
Hafnia, rac kopenhagens _ mis laTinur saxels niSnavs. Hfis atomuri nomeria 
72, masa _ 178,49.

h. izotopebis ricxvia birTvuli izomerebis CaTvliT 33. 

hafniumis ZiriTadi izotopebi

nuklidi atomuri masa
gavrceleba 
bunebaSi, %

naxevrad daSlis 
periodi

gamoyeneba

172Hf 171,939460 0 1,87 weli niSnuli

174Hf 173,940044 0,16 stabiluria

175Hf 174,941507 0 70 dRe niSnuli

176Hf 175,941406 5,21 stabiluria

177Hf 176,943217 18,6 stabiluria

178Hf 177,943696 27,30 stabiluria

179Hf 178,945812 13,63 stabiluria bmr

180Hf 179,946545 35,10 stabiluria

181Hf 180,949096 0 42,4 dRe niSnuli

182Hf 181,940550 0 9·106 weli niSnuli

elementi h. eqvsi izotopis narevs warmoadgens 174dan 180mde masuri 
ricxvebiT. maT Soris ufro mZimea yvelaze gavrcelebuli (35,10 %). 179Hf 
izotopi (0,16 %) radioaqtiuria. cnobilia h. Tormeti radioaqtiuri izo
topi A=157÷183 masuri ricxvebiT da stabiluri mZime izotopis A=178÷180 
ramdenime izomeri. h. neitronebiT dasxivebisas warmoiqmneba ramdenime izo
topi, romelTagan mniSvnelovania 175Hf (70 dRe,), 183Hf (44,6 dRe, β, γ) gamoyene
bulebi niSnuli atomebis saxiT. 

luteciumis msubuqi radiaqtiuri izotopebis miReba da gamoyeneba
msubuqi radioizotopebi luteciumis neitronebiT dasxivebuli izo

topebisgan miiReba, romlebic Semdeg ganicdis β daSlas. h. iyeneben ho
mogenuri reaqtorebisa da reaqtorebis sakontrolo Reroebis dasamza
deblad, romlebsac, Tavis mxriv, wyalqveSa navebisTvis, misi siTburi da 
siTburzeda neitronebis watacebis didi Wrilis gamo (105 barni) iyeneben, 
ZiriTadad dnobis maRali temperaturis 2503 K (2230 °C), maRali meqanikuri 
Tvisebebisa da antikoroziulobis gamo.

hafniumis eleqtronuli struqtura da daxasiaTeba 
hafniumis gare savalento Sris eleqtronuli struqtura Semdegia: 
5s2 5p6 5d2 6s2.  K-, L- M- da N- garsebi Sevsebulia.
amrigad, elementi miekuTvneba IV gverdiT jgufs da gareTa garsebis 

konfiguraciiT msgavseba cirkoniumTan aqvs. me5 da me6 periodSi gadas
vla lanTanoidur dawnevasTanaa dakavSirebuli, orive elements atomebis 



492

da ionebis zomebSi, liTonebis struqturaSi, cxauris parametrebSi da 
marilebis xsnadobaSi aZlevs msgavsebas. h. warmoqmnis ufro fuZe oqsidebs 
da nakleb mdgrad kompleqsebs. 

h. ZiriTadi valentobaa IV. misi SenaerTebi (II) da (III) valenturi mdgo
mareobebiT aramdgradebia. erTaderTi mdgradi oqsidia HfO2. h. marilebi 
hidrolizdebian da warmoqmnis kompleqsebs. h. xsnarSi Hf4+ (0,91Ǻ) radiusiT 
da HfO2+saxiT arsebobs. misi kovalenturi radiusi 1,442Ǻ tolia.

hafniumis alotropiuli modifikaciebi
h. ori alotropuli modifikacia aqvs _ 1750 °Cze qveviT: heqsagonuri 

mWidrod SefuTuli, xolo ufro maRali temperaturis pirobebSi _ ku
buri waxnagdacentrebuli. h. dnobis temperaturaa 2503K(2230 °C), duRilis 
_ 5470K(5197 °C), simkvrive _ 13310kg/m3, Tbogamtaroba _ 23,0vt/m.K, wrfivi ga
farToebis temperaturuli koeficienti _ 5,9·10-6 K-1, qimiuri inertulobiT 
gamoirCeva, kargad ixsneba HFSi. h. yvela madanSi imyofeba cirkoniumTan 
erTad (Hf/Zr udris 0,02), mis samrewvelo nedleulad iTvlebian cirkoni 
(ZrSiO4), badeliti (ZrO2) da alniti [(Hf,Th,Zr)SiO4·H2O].

adamianis organizmSi h. Semcvelobis Sesaxeb monacemebi ar gagvaCnia, 
dedamiwis qerqSi _ 5,3·10-4 %, zRvis wyalSi _ 7·10-10 %.

garda zemoT aRniSnuli gamoyenebebisa, h. sargebloben birTvul teq
nologiebSi, gavarvarebis ZafebSi, rentgenuli danadgarebis kaTodebSi da 
heterebSi. h. zeJangi, nitridebi da karbidebi cecxlgamZle masalebis saxiT 
gamoiyeneba. 

h. msoflio warmoeba Seadgens ~50,0 t/w.

heliumi (He) 
perioduli sistemis VIII jgufis qimiuri elementi, romlis atomuri 

nomeria 2, atmouri masa _ 4,0, normalur pirobebSi inertuli airia. Sedge
ba ori _ 3He da 4He stabiluri izotopisagan. h. aRmoCenil iqna 1871 wels 
frangi mecnieris J. Jansenisa da ingliseli mecnieris j. lokeris mier 
mzis atmosferoSi. dedamiwaze He pirvelad iqna gamoyofili 1895 wels ing
liseli mecnieris u. ramzais mier, radiaqtiuri mineralis _ klevetisagan. 
dedamiwaze 1m3 haeri Seicavs 5,24 sm3 He-s. gavrcelebis mxriv samyaroSi uWi
ravs mesame adgili. He-is wilze modis kosmosuri masis ~ 23 %. normalur 
pirobebSi is erTatomiani ufero da usuno airia simkvirviT _YY = 0,17846 
g/l, tduRilis = 268,93 °C.  He erTaderTi elementia, romelic normaluri wnevis 
pirobebSi Txevad mdgomareobaSi ar myardeba, ramdenic ginda gaacivo. sxva 
airebidan h.is gancalkeveba xdeba Rrma gacivebiT, vinaidan yvela airze 
ufro Znelad Txevaddeba.

bolo wlebSi h.s farTod iyeneben Txevadi foladisa da sxva Senad
nobebis rafinirebis teqnologiaSi. sayovelTaod cnobilia h.is gamoyeneba 
diriJablebis, sahaero burTebis Sesavsebad, ganaTebis milakebSi da sxva. h. 
berZnuli warmomavlobis sityvaa da niSnavs sisxls.

hematiti 
Fe2O3 Sedgenilobis minerali _ rkinis erTerTi yvelaze gavrcele

buli mniSvnelovani madani. h.s uwodeben wiTel rkinaqvas. misi sisale 
mine ralogiuri skalis mixedviT, Seadgens 5,56s, xolo simkvrive _ 5000
5300kg/m3, gamoirCeva simyifiT. rkinis Semcveloba madanSi icvleba viwro 
sazRvrebSi da Seadges 5558 %.
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h. sabadoebia krivoirogSi, uralSi, mcire xingagnSi (Soreuli aR
mosavleTi) da sxv. cnobilia CrdiloeT amerikisa da braziliis h. saba
doebi. braziliis sabado maragiT yvelaze didia msoflioSi.

hematitoilmeniti 
(FeTiO3 ˑ Fe2O3) Sedgenilobis minerali, titanis sawarmoo nedleuli.

hermetuloba 
igivea, rac daxSuloba (1).

heterogenizacia 
fazebis gamoyofis procesi gadajerebuli myari xsnaridan Senadno

bis maRaltemperaturuli izoTermuli dayovnebisas an gacivebisas krista
lizaciis Semdeg an wrTobisas.

heterogenuloba 
berZnuli Sedgenili sityva, niSnavs araerTgvarovnebas. h. _ qimiuri 

reaqciebis ZiriTadi niSandebaa, romlebic viTardeba araerTgvarovan, sxva
dasxva fazaSi. h. reaqciis magaliTia naxSirbadis amowvis reaqcia martenis 
Rumlis abazanaSi, romelic sam procesad midminareobs:

1. wididan liTonSi Jangbadis gadasvla; 
2. naxSirbadis amowva liTonSi; 
3. naxSirJangis gadasvla liTonidan Rumlis airovan sivrceSi.
fizikaSi h. niSnavs sistemas, romelic Sedgeba sxvadasxvagvari niv

Tierebebisgan an nivTierebis sxvadasxva agregatuli mdgomareobisagan.

heteropolaruloba 
molekulebis Tviseba, rac mJRavndeba maTi ionebis polarulobaSi. 

mag., sufris marilis molekulebi Sedgeba natriumis dadebiTad damux
tuli da qloris uaryofiTad damuxtuli ionebisagan. 

hetiti 
minerali, rkinis zeJangis hidrati, rkinis hidroqsili (α- FeO·OH), 

romelic ruxmiwovani, Savi feris mura rkinis masaa. h. rkinis madnebis erT
erTi mniSvnelovani madneuli mineralia. 

heqsogeni 
urotropinis nitraciis produqti. samTo wiaRiseulis mopovebis 

qanebis afeTqebisas gamoyenebuli feTqebadi masala. erTerTi yvelaze 
mZlavri feTqebadi nivTierebaa. afeTqebisas iZleva 1300 kkal/kg siTbos, 
gamoyofili airebis raodenobaa 890 l/kg, afeTqebis temperatura _ 38000 °C. 
dawnexili heqsogenis detonaciis siCqarea 8600 m/wm, brizantulobis maCvene
beli _ 16 mm. aqvs mcire, 12 mm kritikuli diametri.

higro 
rTuli sityvis pirveli nawili, niSnavs tenians. 

higrometri 
haeris tenianobis ganmsazRvreli xelsawyo.

higroskopiuloba 
zogierTi nivTierebis Tviseba, rac vlindeba garemomcveli garemodan 

tenis SewovaSi (aTvisebaSi). h.iT xasiaTdeba mravali nivTiereba, farTod 
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gamoiyeneba metalurgiul warmoebaSi (kiri, boqsiti da sxva cecxlgamZle 
fxvnilebi da masebi).

higrofiti
Zlier nestian niadagze aRmocenebuli mcenare.

hidravlika 
gamoyenebiTi mecniereba, romelic Seiswavlis siTxeebis wonasworo

bisa da moZraobis kanonebis praqtikuli gamoyenebis meTodebs. farTod 
gamoiyeneba mrewvelobis yvela dargebSi. Hhidravlikuri amweebis, manqa
nebis, donkratebis warmoebaSi da sxv. 

hidravlikuri dartyma 
wnevis mkveTri aweva milsadenSi nakadis siCqaris moulodneli cvli

lebiT (milsadenis moulodneli gadaketviT).

hidrati 
wyalTan nivTierebebis iseTi SenaerTebi, romlebSic wylis mole

kulebi kompleqsuri warmonaqmnebis meSveobiT mtkicedaa SekavSirebuli. 
mag., kristalohidratebi: Sabebi, karnaliti, kompleqsuri marilebi. garda 
amisa, mravali minerali da madani h.ia. ufro adre, h.s uwodebdnen wyal
Tan nebismieri nivTierebis naerTs.

hidratireba 
wylis SeerTeba molekulebTan, atomebTan, ionebTan wylis mole

kulebis rRvevis gareSe (rac warmoqmnis hidratebs) da maTi rRveviT. ele
mentebis oqsidebis h. maT bunebaze damokidebulebiT iwvevs tuteebis, mJa
vebis an amfoteruli hidroqsidebis warmoqmnas.

hidridebi
wyalbadis SenaerTi liTonebTan, gansakuTrebiT eleqtrouaryofiT 

elementebTan (araliTonebTan). ganasxvaveben martiv (binarul), kompleqsur 
(mag., aluminhidridi Li (AlH4), Ca(AlH4)2 da a. S.) da intermetaloidur – LaN5H6, 
TiFeH2, Mg2NiH2 da sxv. hidridebs.

hidrireba
wyalbadis urTierTqmedeba liTonebTan an wyalbadze ufro eleq

trouaryofiT araliTonebTan. hidrirebisas warmoiqmneba hidridebi an 
cvalebadi Sedgenilobis fazebi, romelic Seicavs wyalbads. elementebis 
wyal badTan kavSiris bunebaze damokidebulebiT h.is dros warmoiqmneba:

1. martivi h. (yvela elementisa, garda keTilSobili airebisa), plati
nis jgufis liTonebisa (Pd-is garda), Ag, Au, Cd, Hg, In, Ti); 

2. liTonismagvari h. gardamavali elementebis msgavsad; formalurad 
ganixileba, rogorc wyalbadis liTonSi Canergvis fazebi;

3. h. intermetalebis urTierTqmedebiT wyalbadTan (H2); 
4. kompleqsuri h., romelic Seicavs wyalbadis (H) atomebs.

hidroizolacia 
samSeneblo konstruqciebis, Senobebisa da nagebobebis dacva wylis 

an sxva agresiuli siTxeebis mavne zemoqmedebisagan.

hidrokarbonatebi  _ ixileT bikarbonatebi.
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hidrolizi 
sxvadasxva nivTierebis wyalTan urTierTgacvlis daSliTi reaqciebi. 

h. ixsneba iseTi movlenebi, rogoricaa: sapnis recxviTi unari, eTilis 
spirtis xis merqnisagan miReba da sxv.

hidrometalurgia 
madnebidan, koncentratebidan da narCenebidan liTonebis mopoveba 

_ amoReba qimiuri reagentebis wyalxsnarebis gamoyenebiT am xsnarebiT 
liTonebis Semdgomi gamoyofiT. h. ZiriTadi meTodia gamotutva, aRdgena 
airebiT, daluqva da sxv. xsnarebidan liTonebis gamoyofa xdeba hidro
liziT, eleqtroliziTa da cementaciis gziT. fuWi qanebi am dros gaux
snelia da maT meqanikuri gziT acileben. h. gamoiyeneba TuTiis, oqros, 
vercxlis, platinis, spilenZis, nikelis, kobaltis, aluminis, manganumis, 
bismuTis, kadmiumis, tyviis, vercxliswylisa da sxva liTonebis misaRebad. 
gamxsnelebad gamoiyeneba mJavebi, tuteebi da neitraluri wyalxsnarebi. 
gamotutvas axdenen specialur aparatebSi, grovebSi an uSualod sabadoSi. 
zogjer mimarTaven madnebis winaswar damuSavebas _ gamowvas. mag., TuTiis 
h. iTvaliswinebs Semdegi stadiebis ganxorcielebas: 

1. sulfiduri koncentratebis gamowvas; 
2. koncentratebis gamotutvas gogirdmJavas xsnariT; 
3. xsnaris gawmendas liTonuri minarevebisagan; spilenZisa da TuTiis 

eleqtrolizuri daleqvas. xsnaris gawmenda rkinis, stibiumisa da dariS
xanisagan xdeba hidrolizuri daleqviT (TuTiis zeJangiT), xolo spilenZis, 
kadmiumis, nawilobriv dariSxanisa da stibiumisagan _ cementaciiT (Tu
Tiis muriT), kobaltisgan _ specialuri reagentebiT. sxva liTonebis h. 
aluminisa da iSviaTi liTonebis garda, mimdinareobs imave sqemiT, riTac 
TuTiisa. aluminis h. im gansxvavebiT, rom Tixamiwis eleqtrolizi war
moebs gamdnar kriolitSi. 

hidromonitori 
mowyobiloba, romelic mongrevisa da CamorecxvisaTvis didi siCqa

riT moZrav, wylis nakadis mkvriv Wavls qmnis. Wavlis wneva lulis nacmTan 
12 mpa Seadgens.

hidroseparatori 
sasargeblo wiaRiseulis gamamdidrebeli aparati wylis aRmavali na

kadis meSveobiT.

hidrosulfatebi 
gogirdmJavas mJave marilebi. mag., natriumis bisulfati (NaHSO4), ro

melic gamoiyeneba matylis SesaRebad, minis warmoebaSi da sxv. 

hidroqsili
hidroqsiluri jgufi, wylis narCeni _ erTvalentiani OHis jgufi, 

romelic Sedis mravali qimiuri naerTis SedgenilobaSi, magaliTad, wya
lSi (HOH), liTonTa hidroqsilebSi (NaOH), spirtebSi (C2H5OH) da gansaz
Rvravs maT qimiur Tvisebebs.

hilza 
inglisuri sityva, igivea, rac masra.
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hiposulfiti 
gogirdovanmJava natriumi, miiReba, rogorc gogirdovani saRebavebis 

narCeni, gamoiyeneba saRebavebisa da qaRaldis warmoebaSi, qsovilebis ga
TeTrebis da tyavis gamoyvanis mizniT, agreTve fotografiaSi.

histerezisi 
berZnuli sityva, niSnavs Sedegis dagvianebas, misi gamomwvevi mizezis

gan CamorCenas an adre arsebuli pirobebis Semdgom moqmedebas didi xnis 
ganmavlobaSi. h. magnituri feromagnitis damagnitebis mniSvnelobis gansx
vaveba winaswari damagnitebis doneze Sesabamisad magnituri velis erTsa 
da imave Zabvis pirobebSi.

hitfastprocesi (Heat Fast Process)
gunda rkinis miReba madannaxSirebis gundebisagan. koncentrati 

Sedgeba 6769 % Fesgan, bentonitisa da 20 % arakoqsvadi naxSirisgan, rom
lebsac agundaveben dolur damamrgvalebelze. madannaxSirovan gundebs 
aTavseben mbrunav rgoluri Rumlis qvedze pirdapiri gaxurebiT. aRdgena 
xdeba 10001280°Сze. rgoluri Rumeli xurdeba mazuTiT an bunebrivi air
iT. cxeli gunda rkina Seicavs 87,5 %Fe, 6,3 %SiO2s da 0,11 % S-s. am procesma 
ganviTareba ver pova gogirdis maRali Semcvelobisa da maRali energox
arjis gamo.

holmiumi (Ho) 
h. vercxlismagvari liTonia iSviaT miwaTa liTonebis ojaxidan, neli 

siCqariT reagirebs JangbadTan da wyalTan, kargad ixsneba mJavebSi. h. 
aRmoCenil iqna 1878 wels p. kleves mier (q. upsala, SvedeTi). misgan da
moukideblad h. aRmoCenil iqna m. delafonteinis da J. sores mier (q. Jeneva, 
Sveicaria). saxelwodeba stokholmis laTinuri saxelis Holmias mixedviT 
aqvs miRebuli. h. atomuri nomeria 67, atomuri masa _ 164,93032.

h. izotopebis ricxvia (birTvuli izomerebis CaTvliT) 39, izotopuri 
masebis diapazonia 148→170.

holmiumis ZiriTadi izotopebi

nuklidi
atomuri 

masa
gavrceleba 
bunebaSi, %

naxevrad 
daSlis periodi

gamoyeneba

165Ho 164,930319 100 stabiluria bmr

166Ho 165,932281 0 1,117 dRe niSnuli

h. oci xelovnuri radiaciuli izotopia cnobili (A=150÷169), romel
Taganac 12 izotops aqvs orori izomeri. izotopi 163Ho, romelic eleqtro
nuli watacebiT da naxevrad daSlis periodiT ~500 w. iSleba, neitronebis 
nakadiT erbiumis dasxivebiT miiReba. h. erTerTi izomeri 166Ho 1,2·103 w. 
naxevrad daSlis periodiT iSleba βnawilakebis gamoyofiT da miiReba 
165Ho (n, γ) reaqciiT. sxva izotopi (2,7sT, β, γ) gamoiyeneba niSnuli atomebis 
saxiT.

h. gare savalento Sris eleqtronuli struqturaa:
4s2 4p6 4d10 4f11 5s2 5p6 6s2.  K-, L- da M- garsebi Sevsebulia.
liTonuri h. paramagnituria da warmoqmnis heqsogonur mWidrod Se

fuTul kristalebs, romelTa simkvrivea 8795kg/m3, dnobis temperaturaa 
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1747K (1474 °C), xolo duRilis _ 2968K (2695 °C), siTbogamtarobaa 16,2 vt/m.K, 
wrfivi gafarToebis temperaturuli koeficienti _ 9,5·106K1.

h. biologiuri roli ar gaaCnia. is mcired toqsikuria da warmoad
gens stimulators. 

h. Semcveloba adamianis organizmSi _ monacemebi ar aris. is gamoiye
neba widebis koncentrirebisTvis maRal magnitur velebSi.

h. Semcveloba dedamiwis qerqSi _ 1,4·104 %,
zRvis wyalSi _ 2,4÷5,8·1011 %.
h. ZiriTadi mineralebi da wyaroebia: monaciti [(Ce,La ...)PO4], bastneziti 

[(Ce,La ...)(CO3)F]. misi msoflio warmoeba Seadgens ~100 t/w. xolo maragi ~105 t. 

homogenizacia 
Txevad da myar SenadnobebSi erTgvarovani struqturis Seqmna maTSi 

koncentraciuli araerTgvarovnobis likvidaciis gziT. cnobilia h. ramde
nime xerxi, romelTagan gavrcelebulia maRaltemperaturuli h., romelsac 
axorcieleben difuziuri procesebis dasaCqareblad mowviT.

homogenuroba 
1. monoliTuri an fxvnilovani sxeulebis struqturis erTgvarovneba 

da uwyvetoba;
2. qimiur reaqciaTa niSandebuloba, romlebic viTardeba erTgvarovan 

fazaSi _ erT fazaSi.
homogenuri reaqciis magaliTia meTanis sruli daJangva martenuli 

Rumlis samuSao airovan sivrceSi: CH4 +2O2 = CO2+H2O.

hoperi
foladis furclebisgan damzadebuli ori xvimeriT rkinigzis vagoni 

naWrovani cecxlgamZle fxvieri masalebis (feroSenadnobebis, cecxlgam
Zle sayalibe qviSebis da sxv.) transportirebisaTvis.

horizontaluri gvirabi 
sivrceSi horizontalurad ganlagebuli gvirabi. .horizontalur 

gvirabebs miekuTvneba: gvirabi, Stolna, Streki, kverSlagi, orti, savele 
Streki.

horizontaluri mdebareoba
SeduRebis mdgomareoba, romelic xasiaTdeba pirapira an kuTxuri na

keris 0º daxriT da maTi mobrunebis kuTxea 90º.

horizontaluri nakeri
horizontalur mdebareobaSi Sesrulebuli SenaduRi nakeri.

humiti
mowiTalo an moruxo feris fisovani madnis cvlilebis Sedegad war

moqmnili minerali.

hutaperCi
inglisurmalaiziuri sityva, niSnavs hutaperCuli xis gamoyofil we

bovan masas, romelic Tavisi TvisebebiT axlosaa kauCukTan. h. gamoiyeneba 
rogorc eleqtrogayvanilobis saizolacio masala da webovani nivTiere
bebis dasamzadeblad saWiro komponenti.
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oqros uZvelesi da Tanamedrove civilizaciis periodis istoria

Zveli da Tanamedrove civilizaciis istoria cxadyofs, rom adamia
nis urTierTobaSi yvelaze uaryofiTi epizodebi liTonebidan oqroze mo
dis. am liTonis dauflebisaTvis mimdinareobda mravali sisxlismRvreli 
omi, rasac adamianebis auracxeli danaSauli, tanjvawameba, msxverpli, 
bevri saxelmwifosa da xalxis sruli ganadgureba mosdevda. 21e saukune
Sic nebismieri saqonlis Rirebulebis ekvivalentis rols, fulis yvela 
funqcias da qveynis ekonomikuri ganviTarebis kriteriumis funqcias kvlav 
oqro inarCunebs. amasTanave am lamaz yviTel liTons SeuZlia didi sixa
ruli moutanos adamianebs: saqorwino beWdebiT dawyebuli, saiuveliro 
nake To bebiT, Zvirfasi sayofacxovrebo nivTebiT da damsaxurebuli jil
doebiT damTavrebuli.

legendis Tanaxmad kacobriobis istoriaSi pirveli iyo frigiis mefe 
midasi, visac o. moutana autaneli tanjvawameba. amas gviambobs Zveli saber
ZneTis erTi miTi: erTxel zevsis Svili dionise, Rvinisa da mxiarulebis 
RmerTi, Tavisi amaliT frigiaSi mogzaurobda. amalas gzaSi CamorCa dion
ises sayvareli maswavlebeli sileni, romelmac zedmeti baxusi miiRo. fri
gielma glexebma igi mihgvares mefe midass, romelmac icno sileni, kargad 
gaumaspinZlda da didi mowiwebiT mihgvara dionises, romelic madlierebis 
gamosaxatad midass dahpirda, rom nebismier Txovnas Seusrulebda.

sixaruliT aRelvebulma midasma zevsis Zes SesTxova, rom misTvis 
mieca unari, oqrod gardaeqmna nebismieri sagani, rasac igi xels Seaxebda. 
Txovna miRebul iqna da gaxarebuli midasi swrafad gaeSura frigiisken. 
man gzaze motexa muxis toti, romelic imwamsve oqros totad gadaiqca, 
Semdeg Seexo puris TavTavs da misi marcvlebic oqrod abzindnen, mowyvita 
vaSli, romelic oqrod aelvarda. midasma daiwyo xelis dabana da wylis 
nakadi o. nakadma Secvala. aRtacebuli midasi magidasTan dajda da mx
olod axla mixvda, ra saSineli jildo gamosTxova yovlisSemZle dion
ises. erTi SexebiT oqrod iqceoda yvelaferi, rasac mefe exeboda _ puric, 
Rvinoc, xilica da tkbileulic. SeSineulma midasma, romelsac SimSiliT 
sikvdili moeloda, zecas aRapyro mzera da SesTxova dionises, ukan waeRo 
gacemuli jildo. zevsis Zem yurad iRo midasis Txovna da brZaneba gasca, 
mdinare paqtolis wyliT Camoebana midass avis mqneli saCuqari. Ggamodis, 
rom kacobriobis istoriaSi frigiis mefe pirvelia oqrosTayvanismcemlo
biT dazarebulTa siaSi. 

oqroTi gondakargulTa Tavganwirvebi, 
oqros abazanebi da unitazebi

me20 saukunis dasasruls vinme pativsacemma asakovanma qalbatonma 
Tavisi kbilebiT amotvifra sakuTari saxeli oqros moyvarulTa siis erT
erT ukanasknel adgilze. am SemTxvevis Sesaxeb miukerZoebeli TviTmx
ilvelebi Semdegs mogviTxroben: iaponiis erTerT xuTvarskvlavian sas
tumroSi moxerxebulma turistulma kompaniam luqsnomerSi dadga sufTa 
oqrosagan damzadebuli abazana. miuxedavad saswaulebrivad maRali fa

oqrosa da rkinis mopovebis, dagrovebis 

istoriuli masalebi da legendebi
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sisa, masSi nebivrobis msurvelTa ricxvma yovelgvar molodins gadaaWarba 
da am ideis avtorebs bevri safiqrali gauCina. zogierTi klienti iqamdec 
ki gaTavxedda, rom abazanas sazeinklo RojiT patarpatara suvenirebs da 
naWrebs amtvrevda. saqme iqamde mivida, rom sastumros administraciam cno
bismoyvare oqrosTayvaniscemel klientebs aukrZala raime saxis liTonuri 
sagani sastumroSi SeetanaT. daiqiraves deteqtivebis razmi da nulamde 
davida suvenirebis moyvarulTa ricxvi. am SemTxvevaSi klientebs unda 
hqonodaT mxolod RvTisgan boZebuli sakuTari Zalebis imedi. sabedis
wero SemTxvevamac ar daayovna da zemoT xsenebulma qalbatonma, rodesac 
mTavrdeboda mis mier abazanis miRebis procedura, gadawyvita oqros aba
zanis kiduridan xelovnuri kbilebiT (proTeziT) CamoeWra (ufro swored 
moeRrRna) `suveniri~. magram, saubedurod, `oqros kakali~ ar miesadaga 
moxuci qalbatonis kbilebs da sabediswero Tavgadasavlebis moyvaruls 
uTanasworo brZolaSi dazianebuli mTeli ybis (aramarto kbilebis) ga
mocvla mouxda. Tanamedrove medicinaSi, arsebuli fasebis gaTvaliswinebiT 
Tu vimsjelebT, am pativcemul qalbatons (Tu iaponiaSic Cveni qveynis ms
gavsad, sapensio asakis moqalaqeebs sadazRvevo polisi ar gaaCniaT) da
zianebuli ybis gamocvla daujdeboda orjer da SeiZleba metadac ufro 
Zviri im TanxasTan SedarebiT, rasac miiRebda oqros miTvisebuli naWris 
realizaciiT, Tumca mis saqciels safuZvlad eqneboda, aramarto mate
rialuri, aramed uCveulo suvenirebis moZiebis stimuli. am sensaciuri 
SemTxvevis gaxmaurebiT waqezebulma turistulma kompaniam gadawyvita, ar 
dakmayofilebuliyo miRweuliT da Tavis saukeTeso sastumroebSi daiwyo 
oqros unitazebis dayeneba. amiT iaponelma kapitalistebma ganaxorcieles 
v. i. leninis ocneba, romelic 1921 wels qveyanas hpirdeboda, rom msoflio 
masStabiT revoluciis gamarjvebis SemTxvevaSi, didi qalaqebis quCebSi 
arsebul tualetebSi oqros unitazebs dadgamdnen. 

Zveli msoflios yvelaze mdidari qveyana, oqros sayofacxovrebo, 
saiuveliro sagnebiTa da sxv., egvipte iyo.

egviptesa da sparseTSi oqros samkaulebi, akldamebi da Zeglebi 

me19 saukunis ociani wlebis dasawyisSi ingliselma arqeologma hov
ard karterma q. fivis axlos, nilosis marcxena sanapiroze, e. w. `mefeTaA 
velSi~ aRmoaCina akldamasamarxi faraon tutanhamonisa, romelic Zv. w. me
14 saukuneSi mefobda. am samarxSi aTaswleulebis ganmavlobaSi Senaxuli 
aRmoCnda xelovnebis uZvelesi nimuSebi, maT Soris axalgazrda faraonis 
ulamazesi niRabi, romelic Semkuli iyo mravalnairi Zvirfasi qviT, xolo 
TviT kubo 110kgmde bajaRlo oqrosgan iyo gamoWedili. rasakvirvelia, 
samarxebsa da akldamebSi xvdeboda mxolod mciredi nawili im simdid
risa da oqrosi, riTac ganebivrebuli iyvnen msoflios Zveli qveynebis 
mmarTvelebi da mbrZaneblebi. 

 uZvelesi Tqmulebis Tanaxmad, asureTis dedofalma semiramidam Rmer
Tebis siyvarulis damsaxurebis mizniT brZana sufTa oqrosgan CamoesxaT 
maTi gamosaxulebani. erTerTi aseTi 12 m simaRlis skulptura iwonida 
1000 babilonur talants (daaxloebiT 30 t.). qalRmerT reas ufro gran
diozuli Zegli 8,0 aTas babilonur talants (daaxloebiT 250 t.) iwonida. 
qalRmerTi ijda oqrosave taxtze, romlis orive mxares idga oqrosagan 
Camosxmuli lomebi.
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daaxloebiT Zv. w. me5 saukuneSi mcire aziis dasavleT nawilSi mde
bareobda mZlavri monaTmflobeluri saxelmwifo lidia, romelmac xmare
baSi Seitana oqros pirveli monetebi. maTze gamosaxuli iyo lidiis mi
Tiur RmerT basareis simbolo _ morbenali mela. sparseTis mefis kirosis 
mier lidiis dapyrobis Semdeg oqros monetebis Camosxma daiwyes axlo da 
Sua aRmosavleTis qveynebSi, TviT sparseTSi ki farTod gavrcelda darike
bi _ mefe darios I mSvildisriani gamosaxulebiT.

oqrosTan dakavSirebuli alqimikosebi da 
am keTilSobili liTonis mZarcvelebi

Sua saukuneebSi, alqimikosTa saqmianoba TiTqmis yvela qveyanaSi 
uCveulod gavrcelda. e. w. `filosofiuri qvis~ ZebnaSi konkurenciis 
gacxoveleba mravali danaSaulis Cadenas da maTi avtorebis inkviziciisT
vis gadacemas iwvevda.

1440 wels frangi marSali Jiul de laval baron de ritci mxile
bul iqna asobiT qaliSvilis mkvlelobaSi, romelTa sisxlidan igi da 
misi megobari alqimikosi prelati TiTqos oqros amzadebdnen. nantis epis
koposis moTxovniT isini koconze dawves, xolo xuTi saukunis Semdeg 1925 
wels dangreuli cixesimagris nangrevis qveS, sadac cxovrobda baroni de 
ritci, aRmoCnda oqros Semcveli kvarcis ZarRvi, saidanac prelati mar
Sal de ritcisaTvis oqros iRebda.

me16 saukunis dasawyisSi, rodesac dasavleT evropaSi jer kidev 
duRda alqimikosebis saqmianoba, espanelma da portugalielma dampyrob
lebma ipoves oqros mopovebis ufro efeqturi xerxi, maT barbarosuli 
Zarcva mouwyes amerikis uZveles xalxebs: actekebs, inkebs, maiasa da sxva 
tomebs, romelTa oqros mravalsaukunovani maragi evropaSi farTo nakadiT 
SemoiWra.

amerikeli uZvelesi xalxebis Zarcvis naTeli magaliTia espaneli 
konkistadoris saqmianoba XVI saukunis 30ian wlebSi inkebis miwaze. es 
iyo francisko pisaro, romelmac stumrad miiwvia inkebis beladi ataulpa, 
veragulad amoxoca misi amala, xolo TviT ataulpa tyved aiyvana. inkebis 
beladis datyvevebidan ramdenime dRis Semdeg pisarom tyves ganTavisu
flebisaTvis mosTxova fantastikuri gamosasyidi _ ori Tvis ganmavlobaSi 
inkebis beladis qveSevrdomebs mozrdili oTaxi aweuli xelis doneze 
unda oqros nivTebiT SeevsoT. 

miuxedavad imisa, rom oTaxis oqros nivTebiT Sevsebas sul cota 
aklda, konkistadorebma gadawyvites ataulpis sikvdiliT dasja, vinaidan 
igi mZarcvelebs tyveobidan Tavis daRwevis SemTxvevaSi realur safrTxes 
Seuqmnida.

rodesac cnobili gaxda ataulpis sikvdiliT dasjis ambavi, am dros 
gzaSi imyofeboda oqros nivTebiT datvirTuli qaravani, romelic konkis
tadorebis rezidenciaSi midioda. espanelebisTvis gadasacemi mTeli oqro 
azangaris mTebSi gadamales. gadamalul oqros nivTebSi iyo uzarmazari 
jaWvi, romlis gadaadgilebisTvis saWiro iyo aranaklebi 200 kacis Zal
Rone. magram inkebma ver SeZles gadaemalaT mTeli TavianTi simdidre. sul 
male konkistadorebma daipyres perus mdidari qalaqi kusko, sadac iyo 
e. w. mzis taZari, romlis kedlebi da Weri dafaruli iyo sqeli oqros 
furclebiT, TviT taZris ezoSi ki gaSenebuli iyo oqros baRi oqros 
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xeebiT, buCqebiT, frinvelebiT, uamravi dasaxelebis nivTebiT da oqros 
taxtebiT morTuli, romlebzec isxdnen mzis Svilebi _ inkebis beladebi. 
pisaros mier am qalaqis dapyrobis Semdeg ramdenime dReSi ganadgurebul 
iqna inkebis mier saukuneebis ganmavlobaSi dagrovili oqrosmWedlobis 
unikaluri nimuSebi. Zveli ostatebis mier Seqmnil Zeglebs dampyroblebi 
adnobdnen zodebad, romelTa transportireba okeanis gavliT ufro mox
erxebuli iyo. ori saukunis ganmavlobaSi oqroTi datvirTuli flotili
ebi yovelwliurad miemarTeboda axali kontinentidan pirineis naxevarkun
Zulisken. magram, TiTqos Surs iZiebdao, okeanem dampyroblebs araerTxel 
gamostaca xelidan Zvirfasi tvirTi da STanTqa Tavis ukidegano sivrceSi. 
magaliTad, 1622 da 1715 wlebSi arnaxuli simZlavris qariSxalma flo
ridis samxreT amerikis napirebTan axlos STanTqa oqroTi datvirTuli 
espanuri Teqvsmet da ToTxmetxomaldiani flotiliebi, romlebsac gezi 
aRebuli hqondaT espaneTisken. yvela xomalds, gazviadebis gareSe SeiZle
ba ewodos oqrosani, vinaidan TiToeul maTganze mxolod oqrosa da ver
cxlis nivTebi iyo.

karibis zRvaSi CaZiruli oqroTi datvirTuli gemebis saidumloeba

istorikosebis, specialistebisa da ganZis maZiebelebis gaangariSebiT 
okeanis fskerze karibis zRvaSi, bahamis, bermudis kunZulebTan asobiT 
xomaldia CaZiruli, romelTa ZiriTadi tvirTi oqrosa da vercxlis zo
debia. maTi saerTo Rirebuleba, savaraudod, asobiT miliardi dolaria. 
amitom izidavs es ganZeuloba oqros maZiebelTa Taobebs, romelTagan 
warmatebas iSviaTad Tu vinmem miaRwia. eqspediciebi umetes SemTxvevaSi 
marcxiT mTavrdeboda. ufro masobriv xasiaTs yovelTvis iRebda yviTeli 
liTonis xmeleTze Zebna. rogorc ki dedamiwis romelime regionSi aR
moCndeboda oqros Semcveli ubani, misken miiltvoda oqros maZiebelTa 
aTasobiT da aTiaTasobiT brbo. ase miaSures, magaliTad, kalifornias, 
transvaals, klondaiksa da TovliT dafarul alaskas.

TviTnabadi oqro da masTan dakavSirebuli istoriebi

fuWi qanebisagan ganTavisuflebuli oqros umciresi nawilakebi ga
dis gansazRvrul damuSavebas, romlidanac mcire zomisa da wonis zo
debi miiReba. magram es liToni xSirad TviTnabadebis saxiTac gvxvdeba. 
me19 saukunis 70ian wlebSi avstraliaSi 71 kg TviTnabadi oqro ipoves, 
xolo misi povnidan sami wlis Semdeg, aRmoCenil iqna 100 kg TviTnabadi 
`liTonebis mefe~, oqros mZebnelTa istoriaSi gacilebiT sensaciuri mov
lena moxda tailandis qalaq bangkokSi, romlis gareubanSi idga budas 
uzarmazari qvis qandakeba. me20 saukunis ocian wlebSi am adgilis axlos 
gadawyda msxvili xis saxerxi sawarmos aSeneba, amitom saWiro gaxda budas 
Zeglis axlomdebare moedanze gadatana. Zeglis moxsnis dros budas qvis 
biustSi gaCnda msxvili bzari, sadac yviTeli liTonis TvalismomWreli 
sxivebi akiafda. samuSaos xelmZRvanelobam gadawyvita qvis garsacmis mox
sna, ris Semdeg iq myofTa winaSe aRimarTa budas Zegli, romelic, rogorc 
specialistebma daadgines, daaxloebiT 700 wlis win aris Camosxmuli. is
torikosebis azriT, feodaluri xanis Sina omebis dros budas Zegli misma 
mflobelebma SeniRbvis mizniT Semoses qvis feniT da, garkveuli mizezis 
gamo, veRar SeZles misi mocileba. amJamad es unikaluri Zegli inaxeba 
bangkokis oqros nivTebis sacavSi.
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kacobriobis istoriaSi mopovebuli oqro 
da misi maragebi

kacobriobas Tavisi istoriis ganmavlobaSi araumetesi 100 aTasi tona 
oqro aqvs mopovebuli. geologebis gaangariSebiT mxolod miwis qerqSi am 
elementis Semcveloba daaxloebiT 100 miliardi tonaa, okeanisa da zR
vis wylebSi praqtikulad auracxelia da mudmivad ivseba, oqrosSemcvel 
raionebSi gamavali mdinareebis meSveobiT, romlebic am Zvirfas liTons 
Camorecxaven mTis qanebidan da zRvebsa da okeaneebSi SeaqvT.

Tanamedrove teqnikis ganviTarebis doneze oqro SeiZleba miRebul 
iqnes sxva liTonebisagan. alqimikosebis e. w. `filosofiuri qva~ Secvala 
birTvulma fizikam. mecnierebi oqros radioaqtiur izotopebs ukve iridi
umis, platinis, vercxlisa da taliumis neitronebiT dabombviT atomur 
reaqtorebSi iReben. 

arqimides kanoniT Sefasebuli oqros gvirgvini

oqros mopovebisa da gamoyenebis istoria mdidaria legendebiTa da 
saxaliso an tragikomikuri ambebiT. erTerT aseTi ambavi arqimedes uka
vSirdeba. sirakuzis mefe hieronma sasaxlis karze momuSave iuvelirebs 
oqros gvirgvinis damzadeba daavala. oqromWedlebma saswrafod Seas
rules mefis davaleba da mbrZanebels miarTves TavianTi naxelavi. oqrou
lobaSi gacnobierebul mefes gvirgvini msubuqi moeCvena da brZana cnobil 
mecniers, arqimedes, Seemowmebina sufTa oqrosgan iyo damzadebuli Tu 
ara gvirgvini. arqimedes bevri ar ufiqria da am amocanis amosaxsnelad 
gamoiyena Tavisive cnobili kanoni, romlis mixedviTac wyalSi CaZiruli 
nebismieri sxeuli gamodevnis am sxeulis moculobis tol wyals, romlis 
wona am sxeulis wonis tolia. gvirgvinis wonis mis mier gamodevnil wylis 
moculobaze gayofiT arqimedem miiRo 19,3ze naklebi ricxvi, rac imaze 
miuTiTebda, rom gvirgvinis dasamzadeblad iuvelirebma sxva _ oqroze 
msubuqi liToni gamoiyenes. es imas niSnavda, rom xelosnebma miiTvises 
oqros nawili da is sxva ufro msubuqi kuTri wonis mqone liToniT 
Secvales. mefis gadawyvetileba, rasakvirvelia, Sesabamisi iqneboda. 

fizikos boris mier 
oqros Senaxvis saidumloeba

o. erTerTi mniSvnelovani Tvisebaa maRali qimiuri medegoba. is 
mJavebis, tuteebis, nebismieri marilebis mimarT mdgradia. erTaderTi niv
Tiereba, rac oqroze moqmedebs, Tezafia _ azotmJavasa da marilmJavas 
narevi, e. w. `samefo arayi~. swored am TvisebiT isargebla cnobilma dan
ielma fizikosma nils borma 1943 wels. faSisti dampyroblebis SiSiT igi 
iZulebuli Seiqna mietovebina samSoblo, magram masTan inaxeboda nobelis 
premiis laureatebis _ fizikosebis jeims frankisa da maqs fon laues 
oqros medlebi. maTi waReba did riskTan iyo dakavSirebuli, amitom borma 
medlebi gaxsna TezafSi da xsnariT savse WurWeli moaTavsa Cveulebriv 
Taroze sxva msgavsi laboratoriuli WurWlis gverdiT. roca omis Semdeg 
bori samSobloSi dabrunda, pirveli, rac Tavis laboratoriaSi gaakeTa, 
Zvirfasi medlebis xsnaridan gamoyofa iyo, rac uproblemod Seasrules 
misma TanamSromlebma da miRebuli oqrodan Camoasxes medlebi, romlebic 
sazeimo viTarebaSi adresatebs gadasces. 
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oqros `tyveoba~ aSSs javSnian seifebSi fordnoqsSi

o. xSirad uwodeben `liTonebis mefes~. mas frTxilad epyrobian, ma
gram, miuxedavad amisa, misi bedi SesaSuri ar aris. is `cxraklitulis~ 
mudmivi `tyvea~ da Caketilia `sapyrobileSi~ _ javSnian seifebSi, sardafeb
Si, betonis miwisqveSa saTavsebSi. magaliTad, sakmarisia vicodeT, ra aris 
fortnoksi, sadac inaxeba aSSs oqros ZiriTadi maragi. fortnoksi samriga 
da mCxvletavi mavTuliT aris SemosazRvruli, romelSic gadis 5000 v. Zab
vis eleqtrodeni. fortis garSemo misasvlelebs icavs aTze meti sadarajo 
koSkura, romlebic aRWurvilia Tanamedrove radioeleqtronuli aparatu
riT. koSkurebze dadgmulia tyviamfrqvevebi da swrafmsroleli zarbaznebi, 
romelTa moqmedeba da damizneba avtomatizebulia. fortis yvela Senoba 
ramdenime wuTSi SeiZleba aivsos momwamvleli airiT, romelic yovelgvar 
cocxals myisierad anadgurebs. fortis centralur nawilSi, rkinabetonis 
blokSi, hermetulad daxurul 20toniani karis miRma, romelsac aqvs ur
Tulesi konstruqciis saketebi, inaxeba msoflios yvelaze Zlieri qveynis o. 
maragi. fortis Tavze mudmivad frenen specdaniSnulebis razmebis Sveulm
frenebi, eleqtronuli teqnikiT aRWurvili damcvelebi. msgavsi dacva kaco
briobis istoriaSi arc erT tyves an raime obieqts ar hqonia.

4500 wlis winaT oqroTi gakeTebuli neiroqirurgiuli 
operaciebidan kontinentebs Soris kavSirgabmulobamde

Tanamedrove pirobebSi oqros mcire nawili xmardeba saiuveliro na
keTobebisa da kbilis proTezebis damzadebas. am mizniT o. uZvelesi droi
dan gamoiyeneba. egviptis erTerTi faraonis xefrenis piramidaSi, wina 
saukunis 50ian wlebSi, mecnierebma aRmoaCines mumia, romlis sami kbili 
damagrebuli iyo oqros mavTuliT. es stomatologiuri xidi 4500 wlisaa, 
xolo ufro adrindelia uZveles dros qirurgebis mier o. gamoyenebis 
SemTxvevebi. amerikaSi inkebis saxelmwifos teritoriaze arqeologebma 
miagnes erTerTi beladis samarxs. belads Tavis droze operacia hqonda 
gakeTebuli. Tavis qalaze aRmoCenili ostaturad Sesrulebuli trepanaci
is kvali _ Zvlovan qsovilze warmoqmnili sicariele uZvelesma qirurgma 
o. Txeli firfitiT daxura.

bolo wlebSi sul ufro farTo masStabebs iZens o. gamoyeneba mrewv
elobis mraval dargSi, gansakuTrebiT eleqtroteqnikaSi. diodebi, tranzis
torebi da sxv. detalebi warmoudgenelia oqros gareSe. gansakuTrebuli 
roli o. eniWeba vakuumur teqnikaSi. atmosferul wnevasTan SedarebiT mil
iardjer naklebi sididis gaiSviaTebas uzrunvelyofen SemamWidroebeli 
o. rgolebi da milakebi damaCqareblebis milebSi. rac ufro metia gaiSvi
aTeba kameraSi, miT ufro didxans `cocxloben~ elementaruli nawilakebi.

o. gaxada SesaZlebeli atlantis okeaneSi satelefono kabelis amo
qmedeba. denis gamaZlierebeli xelsawyoebis moqmedeba mxolod o. damza
debulma detalebma uzrunvelyo. 1956 wels Sedga pirveli satelefoni 
saubari atlantis okeanis gavliT.

oqros gamoyeneba kosmosis aTvisebaSi

o. warmatebiT gamoiyeneba da mniSvnelovan rols asrulebs kosmosuri 
teqnikis srulyofasa da progresSi. amerikuli Tanamgzavrebi `prospero~ 
da `arieli~, romelTa daniSnuleba iyo ionisferi gamosxivebis Seswavla, 
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dafaruli iyo o. Txeli afskiT, rac uzrunvelyofs efeqtur Termoregu
lirebas Tanamgzavrebis garsacmSi, romelic ar iJangeba, kargad atarebs 
ionebs da sxv. damuxtul nawilakebs, riTac maT yovelgvari garTulebis
gan saimedod icaven. amerikuli kosmosur xomald `kolumbiis~ detalebis 
damzadebaze 41kgmde oqro daixarja. 

o. gamoyeneba mrewvelobaSi yovelwliurad izrdeba. Sors ar aris is 
dro, rodesac is seifebidan da fortebidan gadainacvlebs sawarmoebsa 
da laboratoriebSi, romlebSic yovelTvis moiZebneba misi gamoyenebis 
sfero. 

 rkina, rkinis xana kacobriobis samsaxurSi 

cnobilia, rom uZveles civilizaciaTa ganviTarebis zogierT period
Si rkina oqroze gacilebiT metad fasobda. mxolod aristokratiis warmo
madgenlebs SeeZloT rkinis nakeTobebiT sargebloba da misi morTvamokaz
mulobis SeZena. Zvel romSi r. amzadebdnen saqorwino beWdebs, sxvadasxva 
daniSnulebis yoveldRiuri moxmarebis sagans, jildos, medalionsa da sxv. 
albaT, am tradiciebis gamoZaxili iyo is faqti, rom mravali saukunis 
Semdeg nacisturi germaniis umaRles jildod miRebuli iyo rkinis jvari. 
homerosis `iliadaSi~ aRniSnulia, rom troas omis gmirma aqilevsma Seji
brebaSi gamarjvebuli badrosmtyorcneli rkinis diskoTi daajildova. 

rkina cocxali, maT Soris adamianis organizmis 
yvelaze didi Semdgenia

cxovelTa samyaros yvela warmomadgenlis sisxlSi r. rogorc qi
miuri elementi _ hemoglobinis Semadgenelia. es uzrunvelyofs nebism
ieri cocxali organizmis JangbadiT kvebas. swored rkina aZlevs sisxls 
misTvis damaxasiaTebel wiTel fers. r. Semcveloba sisxlSi me19 sauku
neSi iqna aRmoCenili. r. istoriis erTerTi saintereso epizodia. qimikosi 
studentis ambavi, romelmac gadawyvita Tavisi SeyvarebulisTvis gadaeca 
sakuTari sisxlisagan gamoyofili rkiniT damzadebuli saqorwino beWedi. 
es axalgazrda kaci Tavisi sisxlidan periodulad gamoyofda SenaerTs, 
saidanac Semdeg qimiuri damuSavebiT iRebda rkinas. sacodavi studenti 
sisxlis ukmarisobiT daavadda da ise gardaicvala, rom ver moaswro be
WdisTvis saWiro raodenobis r. miReba. uzomod Seyvarebulma ar icoda, da 
im periodSi arc SeiZleba scodnoda, rom adamianis organizmSi r.s Semcv
eloba 4 gze odnav metia.

r. ukmarisobis dros adamiani swrafad iRleba, awuxebs Tavis tkivili, 
haeris (Jangbadis) ukmarisoba da sunTqvisTvis organoebis muSaobis Sefer
xeba. jer kidev wina saukunis dasawyisSi cnobili iyo `rkiniani wamlebis~ 
receptebi, amJamad ki Tanamedrove medicina praqtikaSi farTod iyenebs r. 
mravalricxovan SenaerTebs.

rkinis meteoritebi

me18 saukunis Sua wlebamde dedamiwaze meteoritebis kosmosidan cve
na mecnierebs ar sjerodaT. erTerTi am mecnierTagani iyo cnobili frangi 
qimikosi lavuazie, romelic 1772 wels aRniSnavda, rom cidan qvebis cvena 
fizikurad SesaZlebeli ar ariso. safrangeTis mecnierebaTa akademiam mx
olod 1803 wels aRiara `ciuri qvebis~ cvenis faqtebi.
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amJamad damtkicebulia aTasobiT tona meteorituli nivTierebebis 
cvena. maT SedgenilobaSi rkina 90%ze metia.

samxreT dasavleT afrikaSi 1920 w. ipoves didi zomis da wonis meteor
iti, romlesac ̀ goba~ uwodes. is 60 t iwonis. 1985 wels cnobilma amerikelma 
polarulma mkvlevarma robert pirim grenlandiis yinulebSi 34 t masis 
meteoriti aRmoaCina, romelic didi wvalebiT Caitanes niuiorkSi, sadac 
dRemde inaxeba. me19 saukunis bolos arizonis udabnoSi aRmoCenil iqna 1200 
m diametrisa da 175 m siRrmis Rrmuli. is warmoqmnilia yvelaze didi _ aTi 
aTasobiT tona masis uzarmazari meteoritiT. misi Seswavla momavlis saqmea.

daaxloebiT samiaTasi wlis win brinjaos xana Secvala rkinis xanam 
da adamianma miagno da aiTvisa madnebidan rkinis miRebis sxvadasxva xerxi. 
saukuneTa ganmavlobaSi rkinis miRebis teqnologiuri procesebi da agre
gatebi srulyofili xdeboda da TandaTanobiT viTardeboda. teqnikaSi r. 
sul axalaxal gamoyenebas iRebda.

msoflioSi rkinis konstruqciebis masStaburi gamoyeneba

 me18 saukunis bolosa da me19 saukunis dasawyisSi aRiniSna r. 
masStaburi gamoyeneba teqnikaSi. 1778 wels aSenda rkinis pirveli xidi, 1788 
wels eqspluataciaSi Sevida rkinis pirveli wyalsadeni, 1818 wels zRvaSi 
rkinis pirveli gemi CauSves, 1825 wels inglisSi pirveli rkinigza amo
qmedda, 1889 wels, gustav eifelis proeqtiT, parizSi, agebul iqna rkinis 
ulamazesi da im periodisTvis umaRlesi koSki, romelic dResac izidavs 
milionobiT turists.

indoeTis dedaqalaq deliSi 1050 wels gadaitanes mefe anang polas 
brZanebiT qveynis aRmosavleTSi 415 wels agebuli cnobili r. sveti, ro
melic saukuneebia korozias ar ganicdis iqauri mSrali haeris, fosforis  
didi, gogirdisa da naxSirbadis mcire Semcvelobebis gamo.

rkinis gamoyeneba Tanamedrove teqnologiebSi

amJamad r. safuZvelze amzadeben aTasobiT markis mravali daniSnulebis 
foladsa da Tujs, rkinanaxSirbadis Senadnobebs, praqtikulad nebismieri 
liTonuri elementiT mikro da makrolegirebiT. qalaqebis mSenebloba, 
axali energo da satransporto magistralebis gayvana, giganturi samrewve
lo, maT Soris metalurgiuli da manqanaTmSenebeli sawarmoebis, saglini 
dganebis, brZmedebis, Zlieri sinqrofazotronebis, kosmosuri xomaldebis, 
atomuri eleqtrosadgurebisa da sxv. Seqmna da amuSaveba warmoudgene
lia r. gareSe. misi xvedriTi wili mrewvelobasa da soflis meurneobaSi 
gamoyenebul liTonebTan mimarTebiT jer kidev me20 saukunis dasawyisSi, 
aranakleb 95% iyo. 

rkina kacobriobis Semqmneli civilizaciis mngreveli

r. kacobriobis samsaxurSi umniSvnelovanes rolTan didi damangrev
elis saxelic daimkvidra. mas ukavSirdeba kacobriobis istoriaSi yvelaze 
sisxlismRvreli pirveli da meore msoflio omebis dros miliardobiT 
Wurvisa da bombis afeTqeba, aTasobiT tankis, TviTmfrinavis, qvemexis sa
brZolo xomaldisa da sxv. msxvrevaganadgureba, rasac aramarto meomrebi, 
udanaSaulo adamianebic emsxverplnen. am mxriv, ngrevis masStabebis Sesaxeb 
warmodgenisaTvis, sakmarisia, gavixsenoT q. kurskis satanko brZolis Sesa
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xeb a. lomaSvilis metalurgiuli terminologiis ganmartebiTi leqsiko
nis erTerTi pirveli avtori, misi studentobis wlebis dros, moskovis 
foladis institutSi samxedro sagnis maswavleblis, kurskis brZolis 
monawilis, polkovnik a. gedeonovis mier leqciis kiTxvisas monaTxrobi 
sabWoTa tankis e. w. t34is legirebuli foladisagan damzadebuli javS
nis konstruqciis SemuSavebis ambavi.

rkinis javSanze brZnuli gadawyvetileba

kurskis brZolis gegmis momzadebisas erTerT TaTbirze, romelic i. 
stalinis kabinetSi mimdinareobda, generaluri Stabis warmomadgenelma be
lads moaxsena, rom bolo dReebis monacemebiT t34is javSani ver uZlebs 
faSistebis Sorsmsroleli artileriis Wurvebs da maT pirdapiri moxve
driT mwyobridan gamohyavT Cveni tankebi. amasTan dakavSirebiT TaTbirze 
mowveulni iyvnen t34is konstruqtorebi.

i. stalinma Cveulebisamebr pirveli SekiTxva dausva mTavar konstruq
tors, Tu ra sisqisa iyo wina mxaris javSani da ratom ar SeiZleboda misi 
gasqelebagaZliereba. arsebuli Zravis simZlavre arasakmarisia javSnis 
gasqelebis SemTxvevaSi da tankis wonis gadideba SeuZlebelia _ aseTi iyo 
konstruqtorTa pasuxi.

umaRlesi mTavarsardali dainteresda, Tu ra sisqis javSani hqonda 
t34s ukana mxridan da, rodesac moaxsenes, rom imave sisqis javSani aqvs, 
rac wina mxridan, man gasca gankarguleba _ dauyovneblad, srulad moex
snaT javSani uknidan da gaeZlierebinaT is wina mxridan. `Tu Cveni tanki 
Sebrundeba, zurgs aCvenebs mters da brZolis velidan `gaiqceva~, dae, aseTi 
tanki da tankistebic gaanadguros mtris Wurvebma~ _ aseTi iyo umaRle
si mTavarsardlis daskvna da miTiTeba, rac, rasakvirvelia, usityvod da 
droulad iqna Sesrulebuli. Sedegad sabWoTa saSualo simZimis tankis t
34is wina mxridan javSanis sisqe 45 mmmde iqna gazrili, ramac arsebiTad 
gadawyvita kurskis brZolis bedi. am brZolaSi mwyobridan gamoyvanili da 
ganadgurebul iqna faSisturi germaniis orjer meti tanki, cnobili `ti
grebi~ da ̀ panTerebi~, sabWoTa manqanebTan SedarebiT. kurskis satanko brZo
lis grandiozulobis warmosadgenad sakmarisia aRiniSnos, rom sabrZolo 
operaciebSi orive mxridan monawileobda: 4 milioni adamiani, 13 000 tanki 
da TviTmavali saartilerio danadgari, 12 000 TviTmfrinavi, 70 000 qvemexi 
da naRmtyorcni. saerTo jamSi monawile teqnika warmodgenili iyo 0,5 mil
ioni tona foladiT. es iyo sikeTisa da samarTlianobis samsaxurSi myofi 
rkinisa da adamianebis gamarjveba borotebis samsaxurSi myof Zalebze.

aqve unda aRiniSnos Semdegic: dReisaTvis mecnierebis mier utyuari 
meTodebiTaa gamoTvlili, manqanaiaraRebis, Senobanagebobebis, mowyobi
lobebis, konstruqciebis, komunikaciebisa da mravali sxva daniSnulebiT, 
kacobriobis samsaxurSia 10 mlrdmde tona foladi. 

1958 wels briuselSi msoflio samrewvelo gamofenis teritoriaze 
agebul iqna atomiumis Senoba _ kubis wveroebSi 18metriani diametris 
burTulebis ganlagebiT r. kristaluri mesris modelis saxiT, romelic 
misi atomis zomebTan SedarebiT 165 miliardjer iyo gadidebuli. amiT or
ganizatorebma da konstruqtorebma xazi gausves r., rogorc mrewvelobis 
mTavari liTonis rols kacobriobis samsaxurSi da mas gansakuTrebuli 
mniSvneloba mianiWes.
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r e c e n z i a

`samTometalurgiul enciklopediaze~

sarecenzio `samTometalurgiuli enciklopedia~ aris axali funda

menturi samecniero naSromi, romelsac xelmZRvanelobs gamoCenili swav

lulimetalurgi, saqarTvelos mecnierebisa da kulturis gamoCenili 

moRvawe guram benediqtes Ze qaSakaSvili.

enciklopediis saavtoro koleqtivi samTo geologiisa da metalur

giis dargebis TvalsaCino mecnierebisagan Sedgeba, ramac ganapiroba sare

cenzio gamocemis maRali mecnieruli done da warmoadgens pirvel fun

damentur naSroms mZime mrewvelobis sferoSi saqarTvelos mecnierebaTa 

erovnuli akademiisa da saqarTvelos teqnikuri universitetis daarsebis 

dRidan. enciklopediaSi sakmaod srulad aris warmodgenili sabWoTa kav

Siris samTometalurgiuli sawarmoebis ganviTarebis istoria _ cimbirSi, 

uralSi, ukrainasa da saqarTveloSi. xazgasmulia 1926 wels ekaterinbur

gis metalurgTa _ mebrZmedeebisa da mefoladeebis I yrilobis istoriuli 

mniSvneloba, romelmac ssrk pirveli xuTwledis gegmiT gansazRvra samTo

metalurgiuli dargis ganviTarebis programa.

enciklopediaSi gansakuTrebuli yuradReba eTmoba samTo da meta

lurgiuli dargebis rols sabWoTa kavSiris yvelaze rTul periodSi _ 

didi samamulo omis dros: ukrainis metalurgiuli sawarmoebis uralSi 

evakuacias, amierkavkasiis metalurgiuli qarxnis mSeneblobas rusTavSi, 

daSqesanis samTamadno kombinatis, tyibulisa da tyvarCelis Saxtebis. 

aRniSnulia, rom amierkavkasiis metalurgiuli qarxana gaxda msoflioSi 

pirveli milsagnilavi qarxana sruli metalurgiuli cikliT, ramac ga

napiroba qalaq rusTavSi azotovani sasuqebis, qimiuri boWkos, cementis, 

metalokonstruqciebisa da sxva qarxnebis mSenebloba.

enciklopediaSi aseve warmodgenilia krivoirogis, komunarebis, axal

lipeckis samTogamamdidrebeli kombinatebis mSeneblobis masalebi, aseve 

starooskolskis eleqtrometalurgiuli qarxnis, miniqarxnebis mSene

blobis Sesaxeb moldaveTSi, belorusiaSi, uzbekeTSi da sxv.

sarecenzio `samTometalurgiuli enciklopedia~ agrZelebs im fun

damenturi sacnobaro gamocemaTa Seqmnis tradicias, romelTagan pirvels 

warmoadgens msoflioSi analogis armqone 2tomiani eqvsenovani (qarTul

rusulukrainulinglisurfrangulgermanul enebze) `metalurgiuli 

ter minebis leqsikoni~, Seqmnili saqarTvelos, ruseTisa da ukrainis gamo

Cenil mecnierTa mier. 

enciklopedia moicavs terminebis farTo wres samTomompovebeli 

warmoebis, geologiuri saZiebo samuSaoebis, mendeleevis tabulis yvela 
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liTonis gamdidrebis da wiaRiseulis gadamuSavebis, agreTve msoflio

Si madneulis wiaRiseuli sabadoebis geografiisa da simZlavreebis, maTi 

maragebis, mopovebagadamuSavebagamdidrebis da gamoyenebis sferoebs, maT 

Soris medicinaSic.

enciklopediaSi aseve warmodgenilia Savi da feradi metalurgiis 

qvedargebis yvela gardaqmnis, uaxlesi metalurgiuli teqnologiebis ter

minebi, ubrZmedo warmoebis, metalizebuli gundebiT rkinis pirdapiri aR

dgenis safuZvelze, maTi rkalur eleqtroRumlebSi gamoyenebis terminebis 

CaTvliT. naCvenebia eleqtrometalurgiuli warmoebis teqnologiis ganvi

Tareba, inertuli airebiT liTonis gaqrevis, vertikalur, horizontalur, 

radialursa da mrudxaza manqanebze foladis uwyveti Camosxmis CaTvliT. 

warmodgenilia aseve mokle informacia saqarTvelos samTometalurgiuli 

sawarmoebis, dargobrivi samecniero institutebis, saqarTvelos polite

qnikuri institutis (teqnikuri universitetis), saqarTvelos mecnierebaTa 

erovnuli akademiis Sesabamisi qveganyofilebis Sesaxeb da sxv.

`samTometalurgiuli enciklopedia~ eZRvneba gamoCenili qarTveli 

mecnierebis, n. v. qaSakaSvilis (18881967), g. n. nikolaZis (18881930) da g. a. 

wulukiZis (18891950) 130 wlis iubiles. is gankuTvnilia am sferos inJin

rebis, swavlulebisa da specialistebis farTo wrisaTvis. gansakuTrebuli 

sargeblis motana SeuZlia metalurgebis axali Taobis _ bakalavrebis, 

magistrebis, mecnierebaTa kandidatebisa da doqtorebis, samToelebis, geo

logebis, koqsqimikosebis, mebrZmedeebis, mefoladeebis, mglinavebisa, mil

mglinavebis da bevri sxva teqnikuri profesiis specialistebis momzadebi

saTvis.

faqtobrivi masalis SemcvelobiT metalurgiisa da momijnave sferoe

bidan, Tavisi samecnieroteqnikuri doniT sarecenzio `samTometalurgi

uli enciklopedia~ Seesatyviseba samecniero enciklopediuri gamocemebis 

saukeTeso nimuSebs  da, ueWvelia, gamorCeul adgils daikavebs saqarT

velos erovnul enciklopediur bazaSi.

r e c e n z e nt e b i

ukrainis mecnierebaTa erovnuli akademiis akademikosi

v. a. Sirokovi

ukrainis mecnierebaTa erovnuli akademiis wevrkorespondenti

v. l. mazuri

eqvsenovani `metalurgiuli terminebis leqsikonis~ 

ukrainuli terminebis avtori da mTavari redaqtoris moadgile t. m. k. 

o. a. metreveli (roJko)
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Р Е Ц Е Н З И Я

НА «ГОРНО-МЕТАЛЛУРГИЧЕСКУЮ ЭНЦИКЛОПЕДИЮ»

Рецензируемая «Горно-металлургическая энциклопедия» является новой 
фундаментальной научной работой творческого коллектива, руководимого выдающимся 
ученым-металлургом, деятелем науки и культуры Грузии Гурамом Венедиктовичем 
Кашакашвили. 

Авторский коллектив энциклопедии состоит из крупных ученых горно-
геологической и металлургической отраслей, что обусловило высокий научный уровень 
рецензируемого издания. Энциклопедия является первым фундаментальным научным 
трудом в рассматриваемой области со дня основания Национальной академии наук 
Грузии и Грузинского технического университета. В Энциклопедии достаточно полно 
представлена история развития горно-металлургических предприятий  Советского Союза 
– в Сибири, на Урале, в Украине и в Грузии. Подчеркнуто историческое значение первого 
съезда металлургов – доменщиков и сталеплавильщиков в Екатеринбурге в 1926 году,  
определившего программу развития горно-металлургической отрасли в первом пятилетнем 
плане СССР. 

Особое внимание в Энциклопедии уделено роли горняков и металлургов в самый 
сложный период для Советского Союза – во время Великой Отечественной войны: 
эвакуация металлургических предприятий Украины на Урал, строительство Закавказского 
металлургического завода в Рустави, Дашкесанского горно-рудного комбината, 
Ткибульских, Ткварчельских шахт. Отмечено, что Закавказский металлургический завод 
стал первым в мире трубопрокатным заводом с полным металлургическим циклом. Его 
сооружение послужило основанием для строительства в Рустави заводов азотных удобрений, 
химического волокна, цементного, металлоконструкций и других. 

В Энциклопедии представлены также материалы строительства горно-обогатительных 
комбинатов  Криворожского, Коммунарского, Новолипецк ого металлургических 
комбинатов и Старооскольского электрометаллурги ческого завода, строительства 
минизаводов в Молдавии, Беларуси, Казахста не и др.

Рецензируемая Горно-металлургическая энциклопедия продолжает традицию 
создания фундаментальных справочных изданий, первым из которых явился не имеющий 
аналогов в мире Словарь металлургических терминов в 2-х томах на шести языках 
(грузинском, русском, украинском, английском, немецком и французском), созданный 
известными учеными Грузии, России и Украины.

Энциклопедия охватывает широкий круг терминов в области горнодобывающего 
производства, обогащения руд, геологических изыскательных работ и переработки недр, а 
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также географии и мощностей всех основных рудных ископаемых мира, их запасы, добычу, 
переработку, обогащения и применение. 

В Энциклопедии также представлены металлургические термины всех переделов 
подотраслей черной и цветной металлургии, термины новейших металлургических 
технологий, включая термины бездоменного производства, металлизированных окатышей 
на основе прямого восстановления железа, их применение в дуговых электропечах. 
Показано развитие технологии электрометаллургического производства, включая продувку 
металла инертными газами, разливку металла на установках непрерывной разливки стали, 
на вертикальных, горизонтальных, радиальных и криволинейных машинах. Представлена 
также краткая информация о горно-металлургических предприятиях Грузии, отраслевых 
научных институтах, учебных центрах Грузинского политехнического института 
(Технического университета), соответствующих подразделениях Националь-ной академии 
наук Грузии и др. 

Горно-металлургическая энциклопедия посвящена 130-летнему юбилею 
выдающихся грузинских ученых, металлургов, горняков Н. В. Кашакашвили (1888-1967), 
Г. Н. Николадзе (1888-1930) и Г. А. Цулукидзе (1889-1950). Она адресована широкому кругу 
инженеров, ученых и специалистов этой области. Особую пользу она может принести для 
подготовки нового поколения металлургов – бакалавров, магистров, кандидатов и докторов 
наук, горняков, геологов, коксохимиков, доменщиков, сталеплавильщиков, прокатчиков, 
трубопрокатчиков, специалистов многих других технических профессий.  

По охвату фактического материала в области металлургии и смежных сферах, по 
своему высокому научно-техническому уровню рецензируемая «Горно-металлургическая 
энциклопедия» соответствует лучшим образцам научных энциклопедических изданий и, 
несомненно, займет выдающееся  место в национальной энциклопедической базе Грузии. 

Р Е Ц Е Н З Е Н Т Ы
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g a mo x m a u r e b a

`samTometalurgiuli enciklopedia~, romelic mrewvelobis samTo

geologiuri da metalurgiuli dargebis TvalsaCino mecnierTa mieraa Sed

genili saqarTvelos mecnierebaTa erovnuli akademiisa da saqarTvelos 

teqnikuri universitetis daarsebis dRidan seriozuli istoriuli samec

niero naSromia.

enciklopediis avtorebis samecnierosaredaqcio kolegiis wevrebis 

mier warmoadgenilia sabWoTa saxelmwifos samTometalurgiul sawarmoTa 

ganviTarebis istoria ruseTSi (cimbirSi da uralSi), ukrainasa da saqa

rTveloSi. gansakuTrebiT aRsaniSnavia 1926 wels q. ekaterinburgSi Catare

buli – mebrZmedeTa da mefoladeTa pirveli yrilobis masalebi, romelmac 

gansazRvra samTometalurgiuli dargis ganviTarebis programa sabWoTa 

saxelmwifos pirveli xuTwliani gegmis mixedviT.

enciklopediaSi warmodgenilia masalebi samTo da metalurgiis 

dargebis rolis Sesaxeb sabWoTa kavSirisaTvis umZimes periodSi, meore 

msoflio omis dros – ukrainis metalurgiul sawarmoTa evakuacia ural

Si, amierkavkasiis metalurgiuli qarxnis, daSqesanis samTamadno kombina

tis, tyibulis, tyvarCelis Saxtebis da qalaqebis _ rusTavis, tyvarCelis 

da daSqesanis mSeneblobis Sesaxeb.

msoflioSi pirveli amierkavkasiis milsaglinavi metalurgiuli qa

rxana sruli metalurgiuli cikliT, rusTavis azotovani sasuqebis, qi

miuri boWkos, cementis, liTonkonstruqciebisa da sxva qarxnebis mSene

blobis safuZveli gaxda.

enciklopediaSi warmodgenilia informacia magnitogorskis, kuzneck

is, krivoirogis, lipeckis metalurgiuli kombinatebis mSeneblobaamoq

medebis Sesaxeb. aseve: stari oskolis eleqtrometalurgiuli qarxnis rki

nis pirdapiri aRdgeniT ubrZmedo warmoebisa da miniqarxnebis mSeneblobis 

Sesaxeb moldaveTSi, belorusiaSi, uzbekeTsa da sxv.

`samTometalurgiuli enciklopediis~ Sedgenas win uZRvoda eqvseno

vani (qarTulrusulukrainulinglisurgermanulfranguli), 100000 meta

lurgiuli terminis momcveli 2000gverdiani ortomeuli leqsikonis gamo

cema, romelic urTules politikur viTarebaSi saqarTvelos, ruseTisa da 

ukrainis gamoCenil swavlulTa mieraa Sedgenili. leqsikonis ortomeuli 

uprecedento istoriuli gamocemaa. man saqarTvelos, ruseTisa da ukrain

is mecnierebaTa akademiebis prezidentebis umaRlesi Sefaseba daimsaxura. 

enciklopedia moicavs terminebs _ samTomompovebeli warmoebis, geo

logiursa Ziebo samuSaoebis Sesaxeb. agreTve mocemulia dedamiwis sfer

os mTeli wiaRiseulis geografia, mendeleevis tabulis yvela elementis 
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mara gebis mopovebagadamuSavebagamdidreba da warmoebaSi gamoyeneba, maT 

Soris, medicinaSi. 

enciklopediaSi warmodgenilia Savi da feradi metalurgiis yvela 

qvedargis metalurgiuli termini, rkinis pirdapiri aRdgenis safuZvel

ze uaxlesi teqnologiis terminebi, metalizebuli gundebis gamoyeneba 

rkalur eleqtroRumlebSi civi da Txevadi Tujis gamoyenebis, koqsqimi

uri, sabrZmede warmoebis gareSe, eleqtrometalurgiuli warmoebis ganvi

Tareba liTonis inertuli airebiTa da reagentebiT gaqreviT, yvela markis 

foladis vertikalur, horizontalur, radialur da mrudwira manqanebze 

uwyveti Camosxma.

enciklopediaSi moicavs mokle monacemebs saqarTvelos samTometal

urgiuli sawarmoebis, dargobrivi samecniero institutebis, saqarTvelos 

teqnikuri universitetis, saqarTvelos mecnierebaTa erovnuli akademiis 

samecniero centrebis moRvaweobis Sesaxeb da a. S.
`samTometalurgiuli enciklopedia~ eZRvneba gamoCenili inJinrebis, 

mecnierebis, n. v. qaSakaSvilis (18881967), g. n. niko laZis (18881930) da g. a. 
wulukiZis (18891950) 130 wlis iubiles.

umaRlesi ganaTlebis mqone samToelebis, geologebis, metalurgebis 

garda warmodgenili `samTometalurgiuli enciklopediiT~ sargebloba 

SeuZliaT inJinerTa farTo wreebs. is did sargebels mou tans axalgazrda 

kadrebs – bakalavrebs, magistrebs, akademiur doqtorebs, am da sxva dar

gis mecnierebs.

ruseTis sabunebismetyvelo mecnierebaTa akademiis viceprezidenti, t. m. d.

v. J. arensi

t. m. d., profesori, ssrk da ruseTis federaciis saxelmwifo premiebis 

laureati, ruseTis sabunebismetyvelo mecnierebaTa akademiis namdvili wevri

b. a. kartozia



513

О Т З Ы В
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r e c e n z i a

saqarTvelos teqnikuri universitetis da
saqarTvelos mecnierebaTa erovnuli akademiis mier gamocemul

`samTometalurgiul enciklopediaze~

samTometalurgiul dargs saqarTveloSi ZirZveli istoria gaaCnia da 

qveynis mrewvelobis safuZvelTa safuZvelia. umaRlesi sainJinro kadrebis 

aRzrda, dargis mecnierebis ganviTareba dakavSirebulia WiaTuris manganu

mis madnebis mopovebagadamuSavebasTan, zestafonis feroSenadnobi qarxnis 

mSeneblobasTan. meore msoflio omis dros sabWoTa qveynis strategiulo

bidan gamomdinare baqos menavTobeebis milebiT uzrunvelsayofad amier

kavkasiis sruli metalurgiuli ciklis qarxnisaTvis tyibultyvarCelis 

naxSirebiT koqsqimiuri saamqros da mis bazaze azotsasuqebis, qimiuri 

boWkos, cementis qarxnebis da sxva dargebis sawarmos amoqmedeba. 

enciklopediaSi, samTometalurgiuli da monaTesave dargebis ter

minebis srulyofil ganmartebebTan erTad, kargadaa aRwerili sabWoTa 

qveynis ganviTarebis pirveli xuTwledidan moyolebuli qveynis metalur

giuli gigantebis – magnitogorskis, Celiabinskis eleqtrometalurgiuli, 

kuzneckis, zaporoJstalis, makeevkis, azovstalis, komunarskebis metal

urgiuli kombinatebis, peruralskis, nikopolis, rusTavis milsaglinavi 

qarxnebis mSeneblobaamoqmedeba; maT uzrunvelsayofad uralis, kuzneckis, 

krivoirogis, daSqesanis, tyibultyvarCelis koqsvadi naxSirebisa da rki

nis daSqesanis madnebis koncentratebis mopovebisa da gadamuSavebis gamdi

drebis samTo kombinatebis grandiozuli mSeneblobaamoqmedeba. 

`samTometalurgiul enciklopediaSi~ terminebis ganmartebasTan er

Tad kargadaa gaSuqebuli dargis mecnierebis ganviTareba, kadrebis momza

debis mizniT saswavlo, samecniero, kvleviTi institutebis mSenebloba da 

am institutebSi mecnierul safuZvlebze dargis problemebis gadawyveta. 

rkinis madnebis, koqsvadi naxSirebis mopovebis, gadamuSavebis, gamdidrebis 

mecnierul safuZvelze maTi warmoebaSi danergva, Tujis, foladis gamod

nobis, misi uwyveti Camosxmis, teqnologiis da manqanebis Seqmnis evoluci

uri ganviTareba. Rumelgare, foladis inertuli airebiT da reagentebiT 

damuSaveba, rafinireba, Termomeqanikuri teqnologiiT zemtkice milebiT 

warmoeba, satumbi, samagri milebis avtomatizebuli, robotizebuli pro

gramuli CarxebiT nakaduri damuSavebis teqnologiis Seqmna, mSenebloba, 

amoqmedeba.

Cvens qveyanaSi sagamomgoneblo, sapatento, inteleqtualuri saqmiano

bis done, axali mecnieruli aRmoCenebi da mis safuZvelze Seqmnili fola

dis dnobis, Camosxmis, glinvis, samomavlo energodamzogi teqnologiebis, 

inovaciuri gamogonebebis, patentebis, licenziebis realizacia _ aSSSi, 

iaponiaSi, germaniasa da sxva qveynebSi. 
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enciklopediaSi terminebTan erTad gansakuTrebiT kargadaa gaSuqe

buli samTometalurgiuli sawarmoebis, maTi raionuli centrebis da qa

laqebis, maT Soris, quTaisis, tyibulis mSeneblobis istoria. 

`samTometalurgiuli enciklopedia~ eZRvneba gamoCenil mecnierebs 

da sazogado moRvaweebs, dargis pirvel terminologebs da leqsikolo

gebs giorgi nikolaZes da nikoloz qaSakaSvils, vinc quTaisis realuri 

saswavlebeli warmatebiT daamTavra gamoCenil maTematikosTan andria raz

maZesTan erTad, da ruseTis, ukrainis metalurgiuli gigantebis mSene

blobaamoqmedebis Semdeg saqarTveloSi metalurgiul dargTan erTad 

safuZveli Cauyara qimiis da manqanTmSeneblobis qarxnebs, sawarmoebs da 

ganaxorciela qveynis industrializacia; giorgi nikolaZem da grigol 

wulukiZem safuZveli daudo dargis sawarmoebis mSeneblobas, amoqmedebas, 

mecnierebis ganviTarebas, maRali kvalifikaciis sainJinro kadrebis, mec

nierTa momzadebas.

`samTometalurgiuli enciklopedia~ maRali mecnieruli donis ga

mocemaa da saukeTeso saxelmZRvaneloa mZime mrewvelobis dargis dRevan

deli da momavali Taobis inJinrebis, mecnierebis, axalgazrda speciali

stebis, bakalavrebis, magistrebis, akademiuri doqtorebis momzadebisaT

vis. enciklopedia uprecedento istoriuli gamocemaa, radgan mis Sedgena

redaqtirebagamoqveynebaSi monawileoba miiRes 3 qveynis samTometalur

giuli dargis umaRlesi reitingis mecnierebma; samTometalurgiuli dar

gis mamebis, n. qaSakaSvilis, g. nikolaZis da g. wulukiZis SemoqmedebiT 

moRvaweobas da leqsikonis Sesavals xels aweren saqarTvelos, ruseTis, 

ukrainis mecnierebaTa akademiis prezidentebi da akademikosebi.

a. wereTlis saxelmwifo universitetis, 

sainJinromeqanikis fakultetis, meqanika

manqanaTmSeneblobis departamentis 

xelmZRvaneli, asocirebuli profesori g. dadunaSvili

a. wereTlis saxelmwifo universitetis, 

sainJinromeqanikis fakultetis, 

meqanikamanqanaTmSeneblobis 

departamentis profesori a. xvadagiani

a. wereTlis saxelmwifo universitetis, 

sainJinromeqanikis fakultetis, 

meqanikamanqanaTmSeneblobis 

departamentis profesori m. iremaZe
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