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guram beria, roin beria 
 

katastrofis mizezebis Sesaxeb mdinare  
veres auzSi 2015 wels 

 
1. Sesavali. 2015 wlis 13 ivnisis patara da uwyinari 

mdinare vereze, Tbilisis centrSi momxdari katastrofiT 
gamowveuli zarali presaSi Sefasebul iqna 100-dan 200 mili-
onamde laris farglebSi. sayuradReboa ara marto zaralis 
masStaburoba, aramed katastrofis ganviTarebis xasiaTic: 
TiTqos-da bunebam specialurad SearCia qalaqis yvelaze mo-
wyvladi adgili da swored iq ganaxorciela moulodneli, 
kombinirebuli, teqtonikur-meteorologiuri, wertilovani 
dartyma. es iyo namdvili msoflio warRvnis analogiuri 
miniaturuli katastrofa. ar iyo mxolod noes kidobani. 

bolo periodSi msoflios qveynebis mTavrobaTa yurad-
Rebis centrSi moeqca dedamiwis globaluri daTbobis prob-
lema. sul raRac 1997 wlidan ukve Sedga gaeros egidiT 21-
mde saerTaSoriso samTavrobo Sexvedrebi.. faqtobrivad es 
aris mTavrobebis mier gamocxadebuli gangaSi. mizezad iT-
vleba dedamiwis temperaturis zrda gamowveuli civiliza-
ciis Warbi samewarmeo-sameurneo aqtiurobis Sedegad [1].  iw-
naswawmetyveleba katastrofebis raodenobisa da masStabebis 
intensiuri zrda. am movlenis axsnaSi SeiZleba Semovifarg-
loT globaluri daTbobiT da Cveni sruli uZlurebis aR-
iarebiT mis winaSe, rom ara dartymis maxasiaTeblebi: mo-
ulodneloba, sizuste da Sedegebi. amas emateba politikuri 
da gansakuTrebiT samxedro daZabuloba saqarTvelos resp-
ublikis sazRvrebze. yovelive es badebs eWvebs: xom ar iyo 
katastrofa xelovnurad gamowveuli?  

meteorologiuri katastrofebi Tavisi damangreveli Za-
liT bevrad win uswrebs nebismier sxva stiqiur ubedurebebs. 
yovelwliuri zarali tropikuli ciklonebisa, qariSxle-
bisa da wyaldidobebisagan aRwevs aseulobiT miliardi do-
laris Rirebulibas; maTgan ukve daiRupa ramdenime milioni 
adamiani. istoriis matianeSi inaxeba mravalricxovani tra-
gikuli da dramatuli epizodebi im katastrofebisa, rac mo-
qonda stiqiis Semotevebs dasaxlebul regionebsa da flo-
tiliebze.  magram katastrofebis epoqa jer kidev ar Cabare-
bia istorias. miuxedavad grandiozuli samecniero-teqnikuri 
progresisa Tanamedrove civilizacia Zveleburad uZluria 
stiqiis winaSe. katastrofebi grZeldeba [1]. amis dasadastu-
reblad sakmarisia Tundac erTi magaliTi: 
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2005 weli SeerTebul StatebSi tropikulma ciklonma 
“qeTrinma” wyalSi CaZira qalaqi axali orleani. 10 aTasamde 
adamiani daiRupa, naxevarma milionma uSvela Tavs sakuTari 
saxlebidan gaqceviT. zaralma gadaaWarba 100 miliard 
dolars! albaTYbevrs axsovs kidevac am tragediis drama-
tuli gagrZrleba: “qeTrinis” Semdeg amerikis napirebTan gam-
oCnda meore cikloni, saxelad “rita”. SeerTebuli Statebis 
prezidenti gamovida televiziiT da ase mimarTa amerikel 
xalxs: me eklesiaSi viyavi da RmerTs Sevevedreo, RmerTo ar 
gamouSva Cvensken “ritao”. msoflios uZlieresi qveyanac ki 
uZluri aRmoCnda atmosferuli stiqiis winaSe.  

katastrofebi meordeba sistematurad. maTi Setevebi mo-
mavalSi kidev ufro gaZlierdeba globalur daTbobasTan 
dakavSirebiT. ar aris gamoricxuli, rom maT Soris aRmo-
Cndes iseTi katastrofac, romelic safrTxes Seuqmnis TviT 
civilizaciis arsebobasac ki. mTavari mizezi amgvari saga-
ngaSo mdgomareobisa aris energiisa da informaciis defici-
ti. Cvens civilizacias ar gaaCnia energetika stiqiis Semo-
tevis SesaCereblad. mecnierebam jer kidev ver amoxsna amo-
cana katastrofebis gamomwvev mizezebze. mravalricxovani 
Teoriebi da programebi ZiriTadad warmoadgens sainJinro-
teqnologiuri mimarTulebebis variaciebs cnobili funda-
menturi kanonebis diapazonSi (magaliTad, programa Stormfury) 
[1]. isini gamoricxaven jer kidev ucnobi kanonebis arsebobis 
SesaZleblobas. am meTodologiam gadamwyveti Sedegebi ver 
mogvca. es ki safuZvels gvaZlevs eWvi aviRoT, rom codnis 
im diapazonSi, romelsac flobs Tanamedrove mecniereba, am-
ocanis amoxsna saerTod ar arsebobs. saWiroa klasikuri ka-
nonebis CarCoebidan gamosvla da axali fundamentalur-kon-
ceptualuri kanonebis Zebna. es meTodologiuri problemaa: 
CarCoebidan gasasvleli “karebi” oficialurad ar arsebobs. 
“Robeze” gadaxtoma ki sastikad akrZalulia administraci-
ul instruqciebSi. imave dros mecnierebis istoria calsax-
ad adasturebs, rom mecniereba win mihyavdaT swored im 
mkvlevarebs, romlebic “Tavxedurad  axtebodnen CarCoebis 
Robeebs”. 

kosmologebma ukve mogvces amgvari operaciis sanimuSo 
magaliTi. rogorc ki didi afeTqebis koncefcia aRmoCnda 
mwvave winaaRmdegobaSi realobasTan, dauyonebliv Seiqmna ax-
ali, namdvilad revoluciuri, alternatiuli bneli energi-
is koncefcia. man gadaarCina kosmologia CixSi moqcevas. At-
mosferos fizika didi xania, rac bnel CixSi imyofeba da 
sinaTle gvirabis bolos ar Cans.  
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axali koncefcia. es statia ayalibebs axali koncefciis 
safuZvlebs eleqtrodinamikis ZiriTadi kanonebis _ maqsvel-
is gantolebebis fizikuri Sinaarsis interpretaciis Secv-
lis gziT. klasikuri eleqtrodinamikis talRuri ganto-
lebisa da kvanturi meqanikis ZiriTadi mudmivis erToblivi 
analizi amtkicebs, rom materiis pirveladi universaluri 
elementebi aris eleqtruli da magnituri diskretuli na-
kadebi. antenis mier gamosxivebuli nebismieri eleqtromagni-
turi veli warmoadgens am elementebis paralelurad dala-
gebul da mimdevrobiT CarTul erTobliobis pakets. saer-
Tod aRiarebulia, rom gamosxiveba Sedgeba sami fazisagan: 
pirveli faza aris eleqtromagnituri klasteris dagroveba 
antenis garSemo; meore fazis dros xdeba impulsebis gac-
vla antenasa da klasters Soris impulsebis Senaxvis kano-
nis sruli dacviT. am dros antenna Rebulobs ukudartymas 
gamosxivebis sawinaaRmdego mimarTulebiT iseve, rogorc To-
fi tyviis gasrolis dros. am TvalsazrisiT Cven SeiZleba 
am fazis process davarqvaT antenidan klasteris gasrolis 
faza; mesame faza aris radiaciuli, anu talRuri faza. An-
tenis ukucemis Zala imdenad mizerulia, rom praqtikul amo-
canebSi mas absoluturad ugulvebelyofen, magram amocanis 
principulad ganxilvis dros misi ignorireba uxeSi Sec-
doma iqneba. aqedan gamomdinareobs, erTi SexedviT, paradoq-
suli daskvna: Tu SesaZlebelia klasterebis srola, ratom 
ar SeiZleba maTi daWera da stacionarul mdgomareobaSi Se-
narCuneba? swored es SeiZleba moxdes elWeqis dros, rode-
sac energia moZraobs Ria sivrcis didi moculobidan elvis 
ganmuxtvis lokalizebul mcire moculobisaken.  ganmuxtvis 
arxi moqmedebs rogorc antenna, mis garSemo formirdeba el-
eqtromagnituri klasteri, magram arxi swrafad qreba da 
klasteri ver Rebulobs misgan gamosxivebisaTvis saWiro 
impulss, xolo atmosferoSi darCenili eleqtrostatikuri 
veli kumSavs mas ganmuxtvis centrisaken da astabilizirebs 
stacionarul mdgomareobaSi. swored am efeqtzea dafuZne-
buli axali koncefcia.   

eleqtruli da magnituri elementebi urTierTqmedeben 
mxolod im SemTxvevaSi, Tu daculia maqsvelis gantole-
bebSi warmodgenili energetikuli, veqtoruli, geometriuli 
da sasazRvro pirobebi.  am pirobebis darRvevis SemTxvevaSi 
struqtura iSleba komponentebad. faruli energia aris swo-
red es daSlili komponentebi. eleqtruli komponenta SeiZ-
leba aRmoCndes Caketili atmosferos eleqtrostatikuri ve-
lis potencialur “tomaraSi” da stacionalurad iarsebos 
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iq ganusazRvreli vadiT. Cven mas vuwodeT lokaluri drois 
sacobi (Local Time’s Stopper) [2]. SemdgomSi am obieqtis saxeli 
mokled iqneba stoperi. amgvari saxelwodebis azri Semdegia: 
struqturis saaTi gaCerebulia, masSi dro ar miedineba. is 
inaxavs warsulis informacias. garkveul pirobebis Sesru-
lebis SemTxvevaSi dro CairTveba da stoperi iwyebs urTier-
Tmoqmedebas haeris molekulebTan. misi unikaluri Tviseba 
aris haeris siTburi energiis akumulireba da gardaqmna sfe-
ruli elvis, elWeqis, ciklonisa da tornados energiebad.  
am movlenebidan Tu romeli ganviTardeba damokidebulia 
stoperis masStabebsa da struqturaze.  

sferuli elva, aris atmosferoSi faruli energiis ar-
sebobis ZiriTadi argumenti. es iSviaTi da SedarebiT daba-
lenergetikuli movlena gamoirCeva sxva atmosferuli mov-
lenebisagan Tavisi idumalebiT. miuxedavad imisa, rom misi 
Tvisebebi detalurad dadgenilia, is mainc rCeba absolu-
turad amoucnob obieqtad. is warmoadgens unikalur obieqts 
mkvlevarisaTvis. cikloni, tornado, elWeqi SeiZleba mivaku-
TvnoT nawilobriv amocnobil obieqtebs im imediT, rom ad-
re Tu gvian isini amocnobil iqnebian bolomdis Tanamedro-
ve mecnierebis kanonebis farglebSi. sferuli elva imiT gan-
sxvavdeba am movlenebisagan, rom man yvela imedebi amouwura 
mkvlevarebs. ukve Seqmnilia orasamde hipoTeza mecnierebaTa 
mTel rig dargebSi, magram amaod, amocana mainc amouxsneli 
rCeba. amgvari mdgomareoba ver jdeba saxeTa amocnobis vera-
viTar TeoriaSi. sakmarisi aris ucnobi obieqtis sami, an, uk-
idures SemTxvevaSi, oTxi specifikuri niSan-Tvisebis dadge-
na, rom es obieqti amocnobili iqneba. magram, rodesac cno-
bilia aseulobiT maxasiaTebeli, obieqtis buneba ki mainc 
kiTxvis niSnis qveS dgas, maSin unda aRiarebul iqnas, rom 
saqme gvaqvs Rrma krizisTan mecnierebaSi. ZiriTadi mizezi 
amgvari krizisisa aris mecnieruli kvlevis principulad 
araswori meTodologia. rogorc wesi, mecnierebaSi domi-
nirebs orTodoqsaluri principi: nebismieri ucnobi movlena 
unda Cajdes cnobili da aRiarebuli kanonebis CarCoebSi. 
aRsaniSnavia, rom yvela hipoTezebi, romlebic gvaZlevs 
movlenaTa bunebis nawilobriv amoxsnas, swored am princip-
zea dafuZvnebuli. Sedegad xdeba samecniero kanonebis dog-
mebad gadaqceva da unayofo hipoTezebis warmoqmna. 

am statiis avtorebma gamoiyena garkveuli riskis Semcv-
eli paradoqsuli meTodologia: movlena ki ar unda Cajdes 
cnobili kanonebis CarCoebSi, aramed samecniero kanoni unda 
moergos bunebis movlenis maxasiaTeblebs. movlena unda do-
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minirebdes kanonze, da ara kanoni – movlenaze. es meTodi 
erTerTma avtorma gamoiyena 40 wlis ukan, 1970-ian wlebSi da 
miiRo sferuli elvis bunebis amomwuravi amoxsna [3, 4], mag-
ram waawyda orTodoqsalTa sastik winaaRmdegobas. maTTvis 
sruliad miuRebeli iyo avtoriseuli meTodologia. 40 wli-
anma gamocdilebam daadastura axali meTodis sicocxlisu-
narianoba. fizika mniSvnelovnad Seicvala drois am mona-
kveTSi. simebi, bneli energia, aralokaluri urTierTmoqmed-
eba da sxva ucnaurobebi, romlebic 70-iani wlebis fiziki-
saTvis sruliad ucxo xili iyo, TeoretikosTa arsenalis 
ZiriTadi iaraRi gaxda. kosmologebma sruliad moulodne-
lad civi wyali gadaasxes 70-iani wlebis orTodoqsalTa 
TviTdajerebul Tavebs: maT aRmoaCines, rom rac viciT am 
samyaros Sesaxeb, aris mxolod 4% imisa, rac realurad ar-
sebobs. ara da gvegona, rom yvelaferi piriqiT iyo: vicodiT 
96% da dagvrCa gasagebi sul raRac 4% narCenebis saxiT. ra 
aris 4%? Citi bdRvnad ar Rirs! aseTi iyo im drois saerTo 
ganwyoba. 

axali koncefcia ar Semoifargleba mxolod sferuli 
elvis bunebis araordinaluri amoxsniT. misi zegavlenis ar-
eali vrceldeba mecnierebis mTel rig mimarTulebebSi. ker-
Zod, SesaZlebelia elWeqis, tornados, ciklonis (taifunis), 
setyvis problemuri maxasiaTeblebis axleburad amoxsna. Ro-
gorc ukve aRiniSna, yvela am movlenebis bunebas ukve aqvs 
Tavisi nawilobrivi amoxsnebi hipoTezebis saxiT. Nawilobri-
vi amoxsna orlesuli maxviliviTaa:P erTi mxriv is SeiZleba 
mianiSnebdes gzas, romelic migviyvans problemis srul am-
oxsnamde, magram aris saSiSroebac, rom saqme gvaqvs macdune-
bel mimikriasTan, hipoTezuri modelis mimsgavsebasTan rea-
lur obieqtTan. SeiZleba darwmunebulad iTqvas, rom sfer-
uli elvis hipoTezebis absoluturi umravlesoba warmoadg-
ens mimikrias, maT araferi aqvT saerTo am movlenasTan, Tu-
mca garegnulad emsgavseba mas. 

cikloni (taifuni) aris stoperis mier skalaruli qao-
sidan gamoCekili veqtoruli, organizebuli struqtura, ro-
melic aRWurvilia unariT atmosferos siTbo intensiurad 
gardaqmnas muSaobad. Termodinamikis meore fundamenturi sa-
wyisis Tanaxmad amgvari ram SesaZlebelia mxolod im SemT-
xvevaSi, Tu daculi iqneba pirobebi:  

				 , ; 					 ≫ ;					∆ ∆ ∆ 0   (1) 
aq Sc, S1, S2, _ erT moculobaSi ori damoukidebeli 

sistemis saerTo da calkeul entropiaTa mniSvnelobebia. Tu 
am sistemebs Soris damyarda kavSiri, maSin maT Soris daiwy-
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eba entropiebis gaTanabreba, rac gamosaxulia (1)-s mesame ga-
ntolebaSi. am gantolebebis fizikuri Sinaarsi martivia: 
ori sistemidan erTerTi maTgani unda iyos Rumeli, xolo 
meore _ macivari. aqedan Rumeli cnobilia: es aris atmos-
fero. misi temperatura Tf ≈ 3000K. rac Seexeba macivars, is 
aris swored stoperi, faruli energia, romelic Semoyvanil 
iqna sferuli elvis bunebis asaxsnelad. misi temperatura 
Tr=00K. amgvarad, erTi da imave moculobaSi, erTdroulad 
SeiZleba arsebobdes “Rumeli” da “macivari” nebismieri te-
mperaturuli sxvaobiT. SeiZleba iTqvas, rom isini urTierT 
dematerializebuli obieqtebia.  amgvari mdgomareoba Seesa-
bameba boze-ainStainis statistikis ZiriTad princips staci-
onaruli sistemebisaTvis da aixsneba im garemoebiT, rom es 
sistemebi imyofeba sxvadasxva energetikul doneebze. muxti 
aris mesame obieqti, romelsac SeuZlia Seqmnas damakavSire-
beli arxi. erTi mxriv is monawileobs haeris molekulebis 
(Rumelis) Termodinamikur procesSi da, imave dros Tavisi 
eleqtrostatikuri veliT CarTulia stoperis (macivris) 
struqturaSi. Sedegad Cven vRebulobT ormag, Termoeleqt-
rodinamikur arastacionalur process: haeris siTburi ene-
rgia gadaedineba stoperSi da grovdeba iq eleqtroenergiis 
saxiT. es procesi eqvivalenturia kondesatoris damuxtvisa 
denis wyaros mier. aq denis wyaro aris ionebis qaosuri moZ-
raoba, xolo kondesatorebi _ stoperis elementebi. procesi 
calmxrivia, stoperi miRebul energias ukan ar abrunebs. Se-
degad akumulirebuli energiis zRvrulma mniSvnelobam Ses-
aZlebelia ramdenimejer gadaaWarbos haeris saSualo siT-
bur energias. rogorc wesi, akumulirebuli energiis maqsima-
luri mniSvnelobis zRvari ganpirobebulia haeris molekul-
ebis ionizaciis potencialiT. rodesac stoperis elementSi 
potenciali miaRwevs ionizaciis dones, warmoiqmneba sxvada-
sxva niSnis wyvili ioni. maT Soris moqmedebs erTi SexedviT 
paradoqsuli ganzidulobis Zala: 

				 0                       (2) 
aq Fc _ muxtebs Soris moqmedi kulonis Zalaa; Fs _ 

stoperis mier Seqmnili ganzidulobis Zala; Fd _ ZalTa sxva-
oba, romelsac eqneba nulovani, dadebiTi, an uaryofiTi 
niSani. rogorc wesi sawyiss fazaSi dominirebs stoperis 
potenciali da amitomac sxvadasxva niSna muxtebi erTmaneTi-
sgan ganizidebian. axlad warmoqmnili ionebi hqnis axal kav-
Sirebs Rumelsa da macivars Soris. procesi Rebulobs eqsp-
onencialurad mzard xasiaTs. energiis maqsimaluri siswraf-
iT gadacemas adgili eqneba maSin, rodesac molekulebis Ta-
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visufali garbenis manZili gautoldeba stoperis elemente-
bis kveTis diametrs. elementaruli gaTvla gviCvenebs, rom 
standartul pirobebSi ioni ganicdis ramdenime miliard 
dajaxebas yovel wamSi molekulebis mxridan. am dros is 
miiRebs molekulebisagan da gadascems stopers saSualod 
10-12 joul energias, rac sakmarisia 106 wyvili axali muxt-
is warmosaqmnelad. energiis gadadenis siCqare haeridan sto-
perSi izrdeba geometriuli progresiis siswrafiT: 

				 4            (3) 

Sn_muxtebis jamuri raodenoba drois erTeulSi; α1=2 
_progresiis pirveli wevri;  n=106w_1 _ pirveli muxtis mier 
Seqmnili muxtebis raodenoba drois erTeulSi;  q=2 – progre-
siis mniSvneli. 

procesi afeTqebis tolfasi dartymiTi xasiaTisaa. 
swrafad klebulobs atmosferos entropia, ecema haeris tem-
peratura da wneva, izrdeba wylis orTqlis kondensacia. Mo-
lekulebis qaosuri, skalaruli moZraoba gardaiqmneba veq-
torul, dalagebul moZraobad, rac iwvevs Skvals, ciklons, 
tornados, setyvas, kokispirul wvimas. stoperSi akumulire-
buli energia gamoiyofa intensiuri elWeqebis saxiT. Ciklo-
nis Tvali aris stoperis struqturis Taviseburebis Sedegi. 
faruli energiis mcnebis Semoyvana acocxlebs da abrunebs 
fizikaSi ekzotikur, uaryofil, an daviwyebul kanonebsa da 
principebs. kerZod, am kategorias ekuTvnis egreT wodebuli 
maqsvelis “demoni”, romelic man Semoiyvana 1870 wels gamo-
cemul naSromSi “siTbos Teoria” mas Searqves saxelad “de-
moni” imis gamo, rom eWvs qveS daayena Termodinamikis Ziri-
Tadi sawyisi entropiis Sesaxeb, ramac didi SeSfiTeba gamo-
iwvia fizikosebs Soris. “demoni” “moklul”  iqna 1907 wels 
poloneli fizikosis m. smoluxovskis mier, romelmac daamt-
kica, rom es “demoni” TviT gaxdeboda gardauvali entropiis 
msxverpli.  

 mdgomareoba Mradikalurad icvleba atmosferoSi far-
uli substanciis arsebobis SemTxvevaSi. ioni, neitraluri 
molekulebi, eleqtrostatikuri veli da substancia erTo-
blivad qmnian miliardobiT “demonebs”.  Cvenda sabednierod, 
es demonebi arian “mokvdavebi”, ar arRveven Termodinamikis 
kanonebs, eqvemdebarebian entropiis kanonebs, magram maT 
SeswevT unari Seanelon entropiuli procesis mimdinareoba 
da drois garkveul monakveTSi ganaxorcielon kargad orga-
nizebuli stiqiis “Seteva” garemoze  [5].  
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daskvna. sakiTxi imis Sesaxeb, katastrofa mdinare vereze 
iyo stiqiuri movlena, Tu kargad organizebuli agresia, Ri-
ad rCeba da moiTxovs specialur Seswavlas. 

mecnierebas principulad SeuZlia “demonebis gaxedvna”, 
maTi kontroli, marTva da maTi energiis gamoyenebac ki, ro-
gorc Tanamedrove civilizaciis sasargeblod, aseve iaraRis 
saxiT mtris winaaRmdeg moulodnelobis efeqtis SeqmniT. 
problemebs qmnis ori faqtori: kvlevis mcdari orTodoqsa-
luri meTodologia, da mecnierebis gasaidumloeba samxedro 
mimarTulebiT. orTodoqsalebi jiutad cdiloben anomalu-
ri movlena SemoaTrion ukve cnobili fizikis klasikuri ka-
nonebis farglebSi, xolo militarizmis mizania Rrmad sai-
dumlod Seqmnas axali iaraRi saSiSi konkurentebis wina-
aRmdeg.  

saerTod cnobilia, rom wamyvani saxelmwifoebi muSaob-
en axali, meteorologiuri da teqtonikuri iaraRis Seqmnaze, 
magram Tu ra doneze imyofeba es kvlevebi Cven ar viciT: Se-
degebi mkacrad gasaidumloebulia. gamoricxuli ar aris, 
rom mdinare veres auzis katastrofa iyo diversia, meteo-
teqtonikuri saidumlo iaraRis gamocda da, erTdroulad, 
saqarTvelos respublikis Tavdacvisunarianobis Semowmeba.  

daskvnebis gakeTeba ar warmoadgens problemas: katast-
rofis mxilveli da mowme iyo mTeli Tbilisi. 
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GURAM BERIA, ROIN BERIA 
 

ABOUT REASONS OF THE CATASTROPHE IN THE BASEIN 
OF RIVER VERE ON 2015 YEAR 

 
The disaster in basin of little and harmless river Vere bridged damage 

from 100, to 200 million laries.   
The cyclone, tornado, thunder-storm, hails, flooding, these creations of 

atmospheric instability annually attack cities, flotillas, a crop.  The damage is 
measured in hundreds billion dollars, the death-roll of people is estimated in 
millions. The modern civilization also is powerless before them, how they were 
helpless in last centuries.  Two reasons explain such position: the first is power 
weakness. The second is deficiency of the information.  The modern civilization 
has not energy to resist catastrophes. The modern science has not managed to 
penetrate in foundation of the reasons of instability. 

The purpose of given article is attempt to open the secret of the 
mechanism leading to catastrophes and to give the chance to the peoples to 
resist adequately them.  Essence of ideas in the following: the latent energy is in 
earth atmosphere which can start to interact with environment. It will transform 
the thermal energy of air in the organized force and, as consequence, catast-
rophes begin. The nature of the latent energy quite gives in to an explanation in 
classics limits.   A problem is created by some erroneous postulates inherited 
from the last century in the form of firm dogmas. 
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PHOTOSENSITIZED FORMATION OF BILIRUBIN FREE RADICALS 

AND ANTIOXIDANT PROPERTIES OF β–CARATONE 

 
Keywords: Bilirubin, photosensitization, β-Carotene, phototherapy, 

ESR 
Abstract 
Irradiation of Bilirubin in the presence of oxygen with blue 

(max=450 nm), green (max=510 nm) and red (max=620 nm) light leads 
to photosensitized formation of free radicals. The ESR (Electron Spin 
Resonance) spectrum of free radical represents singlet with g=2.003 and 
ΔH=1.0 mTl. Phototherapy is usually used to treat of neonatal jaundice 
and hyperbilirubinemia and includes the irradiation by visible light. 
However, the radical-products of bilirubin photooxidation arising during 
the irradiation may be harmful and cause the side effects. Therefore, the 
antioxidants are necessary to protect the newborns treated by 
phototherapy from the possible harmful actions of products of bilirubin 
photooxidation. It was shown that bilirubin is a photosensitizer of the 
second kind. On the other hand it is also known that β-carotene is an 
efficient quencher of singlet oxygen. Thus, in contrast to bilirubin, β-
carotene is not a photosensitizer and its irradiation with blue, green and 
red light does not produce free radicals. Irradiation of bilirubin in the 
absence, and presence of β-carotene was investigated. It was found that 
under irradiation of bilirubin in the presence of β-carotene formation of 
bilirubin radicals decreases. Thus, β-carotene can be recommended as an 
antioxidant in the treatment of phototherapy after clinical trials. 

Introduction 
Bilirubin is a by-product of the degradation of hemoglobin. 

Bilirubin, in particular, indirect (ZZ) bilirubin is cytotoxic. The high 
concentrations of bilirubin in tissues cause hyperbilirubinemia and 
ultimately jaundice [1-5]. 

Phototherapy for treatment of hyperbilirubinemia may be 
accompanied by serious complications associated with bilirubin 
photooxidation and its free radical production [6-14]. Therefore, the 
investigation of bilirubin photooxidation and study of the mechanisms of 
formation free radicals makes possible to obtaining the pharmacological 
ways for prevention possible side effects of bilirubin-phototherapy. It 
should be noted, that in the USA the signs of hyperbilirubinemia in 
approximately 7-8% of newborns are observed. At the same time 
diagnoses of neonatal jaundice occurred more often among East Asian 
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and mixed Asian than among white infants [15]. The most widespread 
method of the neonatal hyperbilirubinemia treatment is phototherapy by 
visible light [1, 16 -19]. It’s known that while irradiation of bilirubin in 
the absence of oxygen the structural isomerization of the molecule of 
bilirubin takes place: (EZ) cyclobilirubin  (EZ) bilirubin  (ZZ) 
bilirubin  (ZE) bilirubin. Meanwhile, (ZZ) bilirubin is a toxic 
substance, which doesn’t dissolve in water and is the cause of disease-
jaundice, (EE)-cyclobilirubin dissolves in water and leaves the organism 
more easily [16, 20]. 

At the same time, the bilirubin photooxidation product cause 
different mutagenic and cancerogenic effects [6-9, 21, 22]. The products 
of bilirubin photooxidation were found in the babies’ urine after 
phototherapy treatment [4, 14]. To avoid the possible side effects 
appeared as a result of phototherapy it is necessary to use antioxidants or 
quencher of singlet oxygen, because the singlet oxygen plays significant 
role in the formation of bilirubin’s radicals [23-25]. 

Carotene is known as an efficient quencher of singlet oxygen [5, 
25, 26]. The main purpose of this study was to determine the final stable 
free-radical products of bilirubin photooxidation and to investigate the 
effect of β-carotene on the irradiated bilirubin. 

Materials and methods 
Bilirubin and β-carotene were obtained from “Sigma”. Bilirubin 

was purified by chromatography method on silica gel column (L 100/400 
“Chemapol” Prague).  

Bilirubin as a thin layer of a powder or its solution (30 mg of pure 
bilirubin was dissolved in 10 ml of chloroform or 0.05 M NaOH), also 
the samples in the powder form or as chloroform solution of bilirubin (10 
mg bilirubin was dissolved in 10 ml of chloroform) containing β-carotene 
(10 mg) were irradiated at atmospheric pressure and room temperature. 
The samples were placed under a source of light at a distance excluding 
heating of samples at prolonged irradiation. Temperature was controlled 
by the mercury thermometer. 

As the light source were applied two fluorescent lamps at same 
time. Three types of fluorescent lamps: “Osram” L 18W/67 blue, 
“Osram” L 18W/66 green and “Osram” L18W/60 red (Germany) were 
used, which usually are applied for treatment with phototherapy at 
Medical organizations. Using luxmeter U-116, the error ~ 12%, light flux 
and the power incident on the sample were measured. The results showed 
that the power incident on the sample is: in the case of the blue light 10 
mW/sm2, green – 37.7 mW/sm2 and red– 32.6 mW/sm2. 
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For research the effect of oxygen, the samples were placed in a 
glass cuvette, from which the air was pumped out up to 10-3 mm Hg. 
Then evacuated samples were irradiated by visible light of different 
wavelength. The prolonged irradiation (several hours) did not lead the 
formation of the ESR spectra. 

The ESR spectra were recorded by ESR-V X-band radiosp-
ectrometer equipped with a cylindrical (TM110 Mode) cavity, with high-
frequency (HF) magnetic field modulation 100 kHz, microwave power 2 
mW, the amplitude of the HF modulation 0.1 mTl. The ESR spectra were 
obtained at room temperature. 

As an ESR standard Mn+2 ions MgO powder was used. 
Measurements of absorption spectrum were carried out on Spectrometer 
“Specol UV” and “Specol 20” (Karl Zeiss). The purification and ESR 
measurements of blirubin were carried out under photographic safe-light. 

Results and discussion 
The oxidized brown bilirubin powder without purification has the 

spectrum ESR      representing the singlet with H=1.0 mTl and g=2.003 
(Fig.1). 

 
Fig.1. The ESR signal of bilirubin powder without purification. The singlet 

with g=2.003 and H=1.0 mTl belongs to bilirubin’s free radicals. 
 

Bilirubin was purified by chromatography method on silica gel 
column. After purification of the oxidized bilirubin powder in the 
chromatographic column at the start remains an insoluble in chloroform 
black mass, in this is concentrated all the free radicals of the oxidized 
bilirubin (Fig.2). 
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Fig.2. The ESR spectrum of an insoluble in chloroform black mass, 

remaining at the start after purification of bilirubin on silica gel column. 
In pure bilirubin powder ESR spectrum is absent, and its color is 

orange (Fig.3a). 

 
Fig.3. The ESR signal of pure bilirubin: 

a) befor irradiation; 
b)   after prolonged (20 hours) irradiation by blue light max=450 nm 
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The irradiation by blue light of pure bilirubin solution in 
chloroform causes the formation bilirubin’s free radicals (Fig.3b). 

Apparently, with the bilirubin oxidation take place its radical 
polymerization, and bilirubin free radicals entirely concentrate in the 
polymer form, which is not soluble in chloroform and remains at the start 
of the chromatographic column. Irradiation of pure bilirubin leads to the 
formation of molecular forms of free radicals, which over time can also 
polymerize. 

Irradiation of the bilirubin powder in chloroform by blue, green and 
red light results formation of a stable radicals with H=1.0 mTl and 
g=2.003 (Fig.4). 

 
Fig.4. The change of the intensity of ESR spectrum of bilirubin powder, 

irradiated by blue (I), red (II) and green (III) light. 
 
To reveal the chemical nature of free radicals ESR-measurements 

of bilirubin solution were carried out. The parameters of the obtained 
ESR spectrum of free radicals coincide with parameters of the spectrum, 
which was observed at irradiation of a bilirubin powder and its 
chloroform solution. It proves that the free radical belongs to bilirubin. 
Prolonged irradiation of a bilirubin chloroform solution provokes the 
change of solution’s colour from yellow to green and simultaneously the 
spectrum of line absorption at max=650 nm occurs. The last one 
characterizes the biliverdin solution in chloroform (Fig.5) [2, 27].  

At the beginning of irradiation by visible light the concentration of 
bilirubin’s free radicals increases (Fig.4). Prolonged (20 hours) 
irradiation of the sample of bilirubin in vacuum does not cause formation 
of free radicals. This fact proves the molecular oxygen participates in 
formation of free radicals. Hence, bilirubin is a photosensitizer that 
evokes the photodynamic effect of the second kind. 
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Fig.5. The absorption spectrum of biliverdin chloroform solution after 
irradiation by blue light. 

 
In physiological conditions the concentration of oxygen in tissue 

and plasma is less than oxygen concentration in air, despite it, 
photooxidation is held effectively [27, 28]. While at irradiation of 
bilirubin by visible light it passes in excited triplet state, the energy of 
excitement is transferred to molecular oxygen: 

Br + h  Br*   Br + 1O2   
Possibly the singlet oxygen attacks bilirubin molecule in two ways 

[29, 30]: 
1O2 + Br  BrOO*   or 

Br + h  Br* + e + O2  .O-
2

 + Br+ 

After formation of the bilirubin’s free radicals, the different radical 
chain reactions may occur, one of which causes formation of biliverdin 
(Fig.5). Formation of biliverdin can be described by following reaction 
[28]: 

Br + 2 BrOO Bv + 2 BrOOH  
It should be noted, that at physiological concentrations of bilirubin 

it exhibits an antioxidant activity (Fig.6). 
Biliverdin is reduced to bilirubin by biliverdin reductase (BVR) and 

is regenerated when the detoxification of reactive oxygen species (ROS) 
oxidizes bilirubin back to biliverdin. In this manner, low concentrations 
of bilirubin can be recycled to neutralize large amount of ROS [2,26,27]. 
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Fig.6. Amplification of the neuroprotective effect of bilirubin by redox 

cycling. 
 

In the process of photooxidation the formation of bilirubin-radical 
may represent the factor of mutagenic influence on the cell, apparently it 
seems, that at the same time the radical reactions with the formation of 
superoxide anion peroxide of hydrogen and of an active hydroxyl-radical 
take place. That can cause lipid peroxidation, oxidation of membrane 
proteins and cells’ membranes destruction. 

Christensen and his colleagues which investigated the influence of 
the irradiation by visible light of a cell lines “murine lymphoma” [6-9, 
21,22] found out that the cells may be killed by bilirubin and light, most 
efficiently when the cells are present in the light field suspended in a 
solution of bilirubin, but the cells can be killed by their addition to 
previously irradiated bilirubin-solution. It means that destruction of cells 
is also caused by toxic products of bilirubin photooxidation. 

To prevent the development of the possible side effects of 
phototherapy treatment of hyperbilirubinemia in newborns it is necessary 
to quench singlet oxygen [29-30]. 

-Carotene is known as an efficient quencher of oxygen molecules 
in the singlet state [5, 26]. The rate of quenching of singlet oxygen 
depends on the quantity of conjugated double bonds. More the quantity 
of these bonds is more effectively takes place the neutralization of 
oxygen. Therefore it’s studied the influence of β-carotene on 
photosensitized formation of bilirubin’s free radicals. 

The ESR and absorption spectra of β-carotene in chloroform or its 
powder have shown that the long irradiation (24 hours) of β-carotene by 
visible light (blue, max = 450 nm and green, max = 510 nm) does not 
induce formation of free radicals. This confirms the fact that in 
comparison with bilirubin, β-carotene is not photosensitizer. 

Analysis of ESR spectra of bilirubin solution in the presence and 
absence of β-carotene show that irradiation in the presence of β-carotene 
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reduces formation of free radicals. The dynamics of the intensity change 
of ESR signal of bilirubin powder in the presence and absence of β-
carotene under irradiation by blue light is shown in Fig.6.  

It confirms the supposition that β-carotene is efficient antioxidant 
for bilirubin. May be suggested the following mechanism of 
photoreaction: 

                                              h 
bilirubin + O2 + β-carotene             [bilirubin]* + O2 + β-carotene 
bilirubin + 1O2 + β-carotene             bilirubin + O2 + [β-carotene]*                  
bilirubin + O2 + β-carotene + Δ 
 
Bilirubin absorbs a photon and turns to an excited state; after the 

excitement energy is transferred to singlet oxygen, which quenched by β-
carotene, and may be consumed by cis-trans isomerization of β-carotene 
molecule. 

Therefore it is evident that before employing the β-carotene as 
antioxidant for therapy, it is necessary to reveal its action either in vitro, 
or in vivo conditions. 

Conclusion 
Our studies suggest that bilirubin is photosensitizer of the second 

kind. Formation of bilirubin's radicals under irradiation by visible light in 
the presence of oxygen was observed. In the absence of oxygen exposure 
of bilirubin does not result to the formation of free radicals. 
Consequently, for the treatment of hyperbilirubinemia using 
phototherapy to prevent the possible side effects the appropriate 
antioxidant should be used. A study of the action of visible light on the 
bilirubin in the presence of β-carotene showed that the concentration of 
the photoinduced free radicals is significantly reduced. 

Therefore, we can recommend β-carotene as an antioxidant in this 
case, but it is necessary to test it either in vitro or in vivo conditions 
before their application in therapeutic treatment. 

Abbreviations: ESR (Electron Spin Resonance); Br (Bilirubin); Bv 
(Biliverdin), ROS (Reactive oxygen species), HF (high-frequency)  
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eduard CikvaiZe, aleqsandre miminoSvili 

 
bilirubinis Tavisufali radikalebis 

fotosensibilizirebuli warmoqmna da β-karotinis 

antioqsidanturi Tvisebebi 
 

bilirubinis dasxiveba Llurji ( ), mwvane 
( ) da wiTeli ( ) sinaTliT, iwvevs Ta-
visufali radikalebis fotosensibilizirebul warmo-
qmnas. eleqtromuli paramagnituri rezonansis speqtri 
warmoadgens Tavisufali radikalis singlets g=2003  
da  siyviTlisa da hiperrubinemiis fotoTe-
rapiiT mkurnaloba xdeba xiluli sinaTlis dasxiveb-
iT, Tumca bilirubinis fotodaJangvis Tavisufalradi-
kaluri produqtebi, romlebic warmoSoba dasxivebis 
dros,SeiZleba iyos mavne da hqondes gverdiTi efeqti. 
aqedan gamomdinare saWiroa antioqsidantebis moZieba, 
romlebic daicaven axalSobilebs maTi fotoTerapiiT 
mkurnalobisas bilirubinis fotodaJangvis produqte-

bisgan. rogorc aRmoCnda aseT antioqsidants β – karat-
oni warmoadgens. 
 



29 

 

roin beria 

 

gamoyenebiTi eleqtrodinamikis amocanebis kvlevis 

meTodebi 

 

me-XX-e saukunis Sua xanebidan portatuli teqnikisa da 

cifruli teqnologiebis ganviTarebam gamoiwvia sivrceSi 

eleqtromagnituri velebis fonis gazrda, e.w. sivrcis eleq-

tromagnituri dabinZureba. rogorc cnobilia, yvela eleq-

tronuli mowyobiloba (televizori, kompiuteri da a.S.) misi 

muSaobis da gansakuTrebiT amoqmedebis dros gamoasxivebs 

eleqtromagnitur vels, romelic zemoqmedebs, rogorc -

cocxal organizmebze, aseve eleqtromagnituri velis mi-

marT mgrZnobiare mowyobilobebze. amitom aucilebeli gaxda 

eleqtronul mowyobilobaTa eleqtromagnituri gamosxivebis 

arasasurveli urTierTgavlenis Seswavla mgrZnobiare mowy-

obilobebsa da maTTan momuSave momxmarebelze eleqtromag-

nituri velebis zemoqmedebis kontrolisa da minimizaciis 

mizniT.  

ganvixiloT arastacionaruli difraqciis klasikuri 

amocana. vTqvaT, eleqtromagnituri talRa cnobili sivrcu-

li da droiTi maxasiaTeblebiT )},(),,({ trHtrE incinc 
 difrargi-

rebs 0S  zedapiriT SemosazRvrul sxeulze. am 0S  zedapirze 

inducirdeba denebi da muxtebi ),( trj 


 da ),( tr 


  simkvrive-

ebiT Sesabamisad. aq 0Vr 


, sadac 0V  aris 0S  zedapiriT Se-

mosazRvruli moculoba. sivrceSi sxeulis mier gamosxive-

bul arastacionarul velebs )},(),,({ trHtrE scsc 
 gabneul velebs 

an ubralod gamoZaxilebs uwodeben. Arastacionaruli di-

fraqciis amocanas sxeulze dacemuli veliT inducirebuli 

denebisa da muxtebis, an maT mier gamosxivebuli velebis po-

vna warmoadgens. 

kavSiri eleqtruli da magnituri velebis daZabulo-

bebis veqtorebsa da maT Semqmnel wyaroebs Soris aisaxeba 

maqsvelis gantolebebSi: 
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sadac, scH


 da scB


 gabneuli magnituri velis daZabulobisa 

da magnituri velis induqciis veqtorebia Sesabamisad, scE


 

da scD


 gabneuli eleqtruli velis daZabulobisa da el-

eqtruli velis induqciis veqtorebia, xolo J

 da   el-

eqtruli denis simkvrive da eleqtruli muxtis simkvrivea. 

(1.1)-is meore gantolebaze rot operaciis Catarebisas 

miviRebT: 
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analogiuri operaciis magnituri velis daZabulobis 

veqtorze ((1.1)-is pirvel gantolebaze) CatarebiT gabneuli 

eleqtruli da magnituri velis daZabulobebis veqtorebi-

saTvis martivad Caiweriba Semdegi araerTgvarovani talRu-

ri gantolebebi 
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 .   (1.2.b) 

am gantolebebis amoxsna veZeboT kirxhofis1 cnobili 

meTodiT [1], romlis Tanaxnadac 0V  moculobis nebismier r

 

wertilSi eleqtruli an magnituri veli SeiZleba warmo-

vadginoT ori integralis jamis saxiT: pirveli maTgani 

warmoadgens moculobiT integrals 0V  moculobis SigniT 

moTavsebuli nebismieri wyarosa da grinis funqciis namrav-

lisan; meore ki aris zedapiruli integrali 0V  moculobis 

SemomsaZRvrel S  zedapirze da integralqveSa gamosaxuleba 

                                                 
1 გუსტავ რობერტ კირხჰოფი, გერმანელი ფიზიკოსი, დაიბადა 1824 წელს. 
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warmoadgens grinis funqciis, S  zedapirze velis norma-

luri warmoebulis, S  zedapirze velisa da grinis funqciis 

normaluri warmoebulis kombinacias.  

statiaSi ganxilulia gamoyenebiTi eleqtrodinamikis 

amocanebis Sesaswavlad gamoyenebili ZiriTadi kvlevis meT-

odebi, rogorc droiT areSi, aseve sixSirul areSi, ro-

gorebicaa: sasruli sxvaobebis meTodi; sasruli sxvaobebis 

meTodi difraqciis organzomilebiani amocanebisaTvis; sas-

ruli sxvaobebis meTodi difraqciis samganzomilebiani amo-

canebisaTvis; damxmare gamomsxiveblebis meTodi; momentebis 

(proeqciuli) meTodi; momentebis (proeqciuli) meTodi 

droiT areSi; ganvixiloT es meTodebi calcalke. 

 

1. sasruli sxvaobebis meTodi. aperturis mqone, idealurad 

gamtar sxeulebSi eleqtrostatikuri ganmuxtvisas 

gamosxivebuli velebis SeRwevis amocanis Seswavlis ZiriTad 

mizans warmoadgens eleqtromagnituri velebis ekranirebis 

efeqturobis gansazRvra. am amocanis gadasawyvetad arsebobs 

sxvadasxva ricxviTi meTodebi. erT-erT aseT meTods 

warmoadgens sasruli sxvaobebis meTodi droiT areSi 

 FDTD  [2]. Tavisi arsiTa da SesrulebiT sasruli sxvao-

bebis meTodi martivia, amavdroulad mas axasiaTebs maRali 

mdgradoba eleqtromagnitur velebsa da obieqtebs Soris 

urTierTqmedebis amocanebis modelirebis uzrunvelyofisa-

Tvis. aqedan gamomdinare es meTodi warmatebulad gamoiyene-

ba iseTi tipis amocanebisaTvis, rogorebicaa 

1. kanonikuri organzomilebian samizneebi: 

 metaluri Rero kvadratuli ganivkveTiT, TM  tipis 

talRa; 

 wriuli cilindri, TE  tipis talRa; 

 erTgvarovani anizotropuli Rero kvadratuli ga-

nivkveTiT, TM  tipis talRa; 

 konformul-modulirebadi wriuli metaluri ci-

lindri; 

 Ria metaluri Rru; 

2.  kanonikuri samganzomilebiani samizneebi: 

 metaluri kubi, talRis normaluri dacema; 
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 brtyeli gamtari fena, arekvlis efeqturi zeda-

piri, dakvirvebis sxvadasxva kuTxeebi; 

 T-magvari gamtari samizneebi, arekvlis efeqturi 

zedapiri, dakvirvebis sxvadasxva kuTxeebi; 

 

2.sasruli sxvaobebis meTodi difraqciis organzomilebiani 

amocanebisaTvis. difraqciis organzomilebiani amocanebis 

SemTxvevaSi es meTodi SemdegSi mdgomareobs: gabneuli eleq-

tromagnituri velis mosaZebnad Caiwereba maqsvelis ganto-

lebaTa sistema E -polarizaciis mqone velebisaTvis: 
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sadac   da   warmoadgens garemos dieleqtrul da magni-

tur SeRwevadobas Sesabamisad. 
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sur.1. oz   sibrtyeze badis kvanZebSi eleqtruli da magnituri velis 

komponentebis ganawileba 

 

sasruli sxvaobebis meTodis Tanaxmad vaxdenT  droisa 

da sivrcis diskretizacias: XOY  sibrtyeSi xdeba specialu-

ri tipis badis arCeva, romlis kvanZebSi ganlagebulia vel-
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is sxvadasxva komponentebi. aseTi bade naCvenebia sუr.1.-ze. am 
sqemaSi droiT da sivrcul bijebs Soris arsebobs Semdegi 

kavSiri tcyx  2 , sadac c  sinaTlis siCqarea vakuumSi. 

aseTi diskretizaciisas velebis sivrculi da droiTi 

warmoebulebisaTvis sxvaobiTi sqemebi Caiwereba Semdegi sa-

xiT [3]: 
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   (2.2) 

(2.2) sxvaobiTi sqemis gaTvaliswinebiT (1.1) gantolebaTa 

sistema Semdegnairad gadaiwereba: 
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     (2.3) 

 

 

sasruli sxvaobebis meTodi difraqciis samganzomilebiani 

amocanebisaTvis. samganzomilebiani amocanebis SemTxvevaSi 

es meTodi SemdegSi mdgomareobs: gabneuli velis mosaZebnad 

Caiwereba maqsvelis gantolebaTa sistema: 
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    (2.4) 

sadac  da   garemos magnituri da eleqtruli Tvisebebis 

maxasiaTebeli sidideebia da maT garemos magnituri da eleq-

truli gamtareblobebi ewodebaT. sasruli sxvaobebis me-

Todis Tanaxmad vaxdenT droisa da sivrcis diskretizacias: 

 
sur.2. sivrcis diskretizacia eleqtruli da magnituri  

velebis komponentebisaTvis 

 

sivrceSi xdeba specialuri tipis samganzomilebiani 

badis arCeva, romlis kvanZebSi ganlagebulia eleqtruli da 

magnituri velis sxvadasxva komponentebi. aseTi bade naCve-

nebia sur.2-ze. am sqemaSi droiT da sivrcul bijebs Soris 

arsebobs Semdegi kavSiri tczyx  , sadac c  sinaTlis 

siCqarea vakuumSi. aseTi diskretizaciisas velebis sivrculi 

da droiTi warmoebulebisaTvis sxvaobiTi sqemebi Caiwereba 

Semdegi saxiT [3]: 

 

 kji ,,  
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(2.5) sxvaobiTi sqemis gaTvaliswinebiT maqsvelis (1.1) 

gantolebaTa sistemaSi SegviZlia miviRoT eleqtromagnitu-

ri velis veqtorebis komponentebisaTvis Sesabamisi gamosaxu-

lebebi, romlebSic kvanZis mocemul wertilSi da drois mo-

cemul momentSi velis mniSvneloba Caiwereba velis kompon-

entebis saSualebiT mimdebare kvanZebSi da drois wina mome-

ntSi. es gvaZlevs imis saSualebas, rom vipovoT velis mniSv-

nelobebi drois momdevno momentebSi wina momentebSi cno-

bili komponentebis saSualebiT. magaliTad, eleqtromagnit-

uri velis xH  da zE  mdgenelebisaTvis zemoT motanili sxva-

obiTi sqemebisa da maqsvelis gantolebebis gamoyenebiT mi-

viRebT: 
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zemoT mocemuli sqemis Sesabamisad Caiwereba eleqtru-

li da magnituri velebis daZabulobebis gamosaxulebebi 

sxva mdgenelebisaTvisac. am formulebSi mocemuli  ,,,   

sidideebis Sesabamisi SerCeva iZleva saSualebas sasruli 

sxvaobebis meTodSi gamoyenebuli badis kvanZebSi Caisvas 

sxvadasxva tipis da nivTierebis gambnevebi, zedapirebi an mo-

culobiTi sxeulebi. 

 

3. idealurad SeTanxmebuli fenebi sasruli sxvaobebis 

meTodSi. rogorc cnobilia, sasruli sxvaobebis meTodis ga-

moyenebisas, manqanuri resursebis SezRudulobis gamo, el-

eqtromagnituri velis gavrcelebis procesis modelireba 

xdeba sasrul areSi. amasTan rac mcirea modelirebis are 

miT ufro metia Sesabamisi kompiuteruli gamoTvlebis Cata-

rebis siswrafe. dakvirvebis aris SezRudulobis gamo da 

gardamavali procesebis sruli analizisaTvis aucilebelia 

iseTi idealurad SeTanxmebuli fenebis serCeva, romelic 

mTlianad gaatarebs masze dacemul eleqtromagnitur tal-

Ras, raTa aris kideebidan arekvlilma talRam mniSvnelo-

vnad ar imoqmedos gamoTvlebiT miRebul Sedegebze [4].  

sasruli sxvaobebis meTodis swrafi da efeqturi muSa-

obisaTvis dakvirvebis are idealurad SeTanxmebul fenebTan 

erTad modelirebulia rogorc erTiani eleqtruli da mag-

nituri gamtareblobis mqone garemo. aAseT garemoSi maqsve-

lis gantolebaTa sistema daSlilia Tormet gantolebad 

Semdegi saxiT: 
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sadac   da   garemos eleqtruli da magnituri gamtare-

blobebia Sesabamisad;   da   garemois dieleqtruli da ma-

gnituri SeRwevadobebia; o  da o  eleqtruli da magnituri 

mudmivebia; idealurad SeTanxmebuli fenebisaTvis SeTanx-

mebis piroba Caiwereba, rogorc 
oo 



 

 . eleqtruli da ma-

gnituri velis mdgenelebi gamoiTvleba Semdegi saxiT: 

.,,

,,,

zyzxzyzyxyxzxyx

zyzxzyzyxyxzxyx

HHHHHHHHH

EEEEEEEEE




 

velis TiToeuli mdgenelisaTvis miiReba rekurentuli 

formula, magaliTad, magnituri velis x  mdgeneli, romelic 

kubis waxnagis normaluria da moTavsebulia 
2

1
,

2

1
,  kji  we-

rtilSi (sur.2.) yoveli 
2

1
n  drois momentisaTvis miiReba 

Semdegi gamosaxuleba 
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analogiurad Caiwereba eleqtruli da magnituri vele-

bis sxva komponentebic. 

am algoriTmis testirebisaTvis SeviswavloT organ-

zomilebian zolze H  polarizirebuli brtyeli gausis im-

pulsis gabnevis amocana (sur.3.). dacemul impulss aqvs Se-

mdegi saxe: 

),)(exp()( 22

oz ctctytH    sadac 0.1,
2.3

 o

o

ct
ct

 m.,  

zolis sigane 0.1W m. 
 

 
 

sur.3. amocanis geometria  

 

dakvirvebis aris im wertilebSi,  sadac moTavsebulia 

zoli, vwerT: ,,  yx 
 
sxva wertilebSi, garda idealu-

rad SeTanxmebuli fenebisa, ki OO yx   , . idealurad SeTa-

nxmebul fenebSi ki eleqtruli da magnituri gamtareblo-

bebi SerCeulia Semdegnairad:  
2

max)( 







D

d
d ii  , 
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sadac i  - aris idealurad SeTanxmebuli fenis nomeri, d  - 

aris idealurad SeTanxmebul fenaSi Sesvlis manZili, D  - 

ki idealurad SeTanxmebuli fenis sruli sisqea.  

 maxi  gamoiTvleba 











o

o
i DR




 max2exp  pirobidan. aq R  arek-

vlis koeficientia yoveli fenidan. suraT 4-ze naCvenebia 

2/, WxOy   wertilSi arekvlis koeficientis 

 
 

))(max(

)()(max
_

tE

tEtE
coefR

ex

x

ex

x

cal

x 
  sididis damokidebuleba idealur-

ad SeTanxmebuli fenebis ricxvze, sadac )(tE cal

x
 aris gamut-

vlili velis mniSvneloba, xolo )(tE ex

x
 velis zusti mni-

Svneloba mocemul wertilSi. 

 

 
 

sur.4. arekvlis koeficientis damokidebuleba idealurad  

SeTanxmebuli fenebis raodenobaze 
 

rogorc vxedavT fenebis raodenobis gazrdisas gamoT-

vlili Sedegebi miiswrafvian velis zusti mniSvnelobisaken. 

grafiki gviCvenebs, rom ramodenime idealurad SeTanxmebuli 

fenac ki sakmarisia sakmaod kargi Sedegis misaRwevad, maga-

liTad roca 10n  fenis SemTxvevaSi %002.0_ coefR , rac 

gviCvenebs, rom am SemTxvevaSi praqtikulad adgili ara aqvs 

12 

0.020 

0.015 

0.010 

0.005 

0 
2 4 6 8 10 14 16 18 20 

fenebis 

coefR _
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idealurad SeTanxmebuli fenidan arekvlas, anu praqtikuli 

gamoTvlebisaTvis 10 fenac ki sakmarisia sasurveli Sedegis 

misaRwevad. 

 

4. damxmare gamomsxiveblebis meTodi. eleqtromagnituri 

velebis modelirebisaTvis erTerT mZlavr meTods warmoad-

gens e.w. damxmare gamomsxiveblebis meTodi, romlis arsi Se-

mdegSi mdgomareobs: warmovadginoT gabneuli veli, rogorc 

im velebis wrfivi kombinacia, romlebic Seqmnilia gambnevis 

SigniT moTavsebuli da helmholcis gantolebebis fundame-

nturi amonaxsnis mixedviT agebuli gamomsxiveblebis mier.  

SevCerdeT araorTogonaluri mwkrivebis daSlis meTo-

dze: vTqvaT, G Garis Г  zedapiriT SemosazRvruli mraval-

ganzomilebiani mravalkavSiriani are nR - dan. ganvixiloT 

saerTo sasazRvro amocana: 

  GrOrUL 


,ˆ      (4.1) 

  ГrUI
Г

  ,)(ˆ        (4.2) 

araorTogonalur funqciebad daSlis meTodi (4.1) da 

(4.2) sasazRvro amocanebisaTvis mdgomareobs SemdegSi:  

  1ii r


  aris veqtor-funqciis sistema, romelic akmayo-

filebs Semdeg pirobebs: 

1. yoveli  ri


  funqcia G -Si akmayofilebs (4.1) ga-

ntolebas;G 

2. Г -ze yoveli  ri


  funqciisatvis gansazRvrulia 

axali  


iÎ  funqcia, sadac Î  sasazRvro (4.2) 

pirobebSi gamoyenebuli operatoria; 

3.   1ii r


  funqciaTa sistema aris sruli da wrfivad 

damoukidebeli  rL


2  areSi da kvadratulad integ-

rebadi funqcia Г -ze. 

 rU

 gavSaloT mwkrivad   1ii r


  funqciaTa sistemis 

mixedviT: 

   





1i

ii rarU


 ,     (4.3) 
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sadac ia  ucnobi koeficientebia, romlebic ganisazRvreba 

sasazRvro pirobebidan da ganTavsebulia   Гzyx
iiii 

1,,  wer-

tilebSi. aseTi saxiT gansazRvruli  rU

 funqcia Г  zeda-

pirTan miaxloebisas saSualo kvadratulad uaxlovdeba 

 


i  funqciis mniSvnelobas, e.i. gvaqvs 

   






1i

Гrii ra 

.      (4.4) 

2L  sivrceSi ganvsazRvroT funqcionali 

   
2

2
ˆ

L
L UI 


 .      (4.5) 

2L  akmayofilebs Semdeg pirobas: nebismieri usasrulod 

mcire dadebiTi  _saTvis arsebobs iseTi N  ricxvi da ia  

koeficientebi, rom 
2L  SeiZleba gaxdes usasrulod mcire, 

e.i.  
2L

, anu  sizustiT SegviZlia CavweroT, rom  

    Ora
i

Гrii 






 






1




.      (4.6) 

rogorc cnobilia es gantoleba kolokaciis meTodis 

gamoyenebiT (sasazRvro pirobebis daweriT M  wertilSi Г  

zedapirze) zogadad daiyvaneba algebrul gantolebaTa sis-

temis amoxsnamde [5], rac Tanamedrove kompiuteruli Se-

saZleblobebis gamoyenebiT arc ise rTul amocanas war-

moadgens. 

 

5. momentebis (proeqciuli) meTodi. droiT areSi integro 

diferencialuri gantolebebis amosaxsnelad erT-erTi efeq-

turi meTodia momentebis meTodi, romelsac xSirad proe-

qciul meTodsac uwodeben. am meTodis dawvrilebiTi Seswav-

lisaTvis integro-diferencialuri gantoleba gadavweroT 

Semdegi saxiT: 

     rtHnrtJrrttL inc 
,ˆ2,/,/  ,   (5.1) 

sadac  

  ds
R

R

cR
nrrttL

s
 









2

1

2

1ˆ1/,/





    (5.1 ) 

wrfivi integro-diferencialuri operatoria.  rrttL  
/,/  ope-

ratoris SemotaniT analogiurad Caiwereba (1.1.11) integro-

diferencialuri gantolebac. 



42 

 

zogadad ganvixiloT ^momentebis meTodi   da  ska-

laruli funqciebisaTvis. vTqvaT, mocemulia   da  skala-

ruli funqciebi, romlebic (5.1) gantolebis analogiurad 

akmayofileben  Semdegi saxis gantolebas: 

     rtrrttLrt 


,/,/,  ,   (5.2) 

sadac  warmoadgens skalarul funqcias L operatoris gan-

sazRvris aridan. movaxdinoT droisa da sivrcis diskre-

tizacia dt  da dr  zomis bijebiT, anu  1 mdtt  da  1 kdrr . 

vTqvaT,  funqciis aproqsimacia xdeba Semdegi mwkrivis 

meSveobiT: 

     


 


1 1

, ,,,
m

N

k
km rtfkmГrt ,     (5.3) 

sadac Г  warmoadgens  funqciis daSlis koeficientebs, 

xolo  rtf km
,,
 aris  funqciis mwkrivad daSlis bazisuri 

funqciebi. rogorc ukve vTqviT, L wrfivi operatoria, 

amitom (1.5.3) gamosaxulebis gaTvaliswinebiT (5.2) gantoleba 

Semdegnairad gadaiwereba: 

       


 


1 1

, ,/,/,,
m

N

k
km rtfrrttLkmГrt .  (5.4) 

 rt


,  sivrceSi yoveli m  da k -Tvis SemovitanoT 
ijS ,
 

woniTi funqciebis sistema da  rt


,  da  rtS ij


,,

 funqciebis 

skalaruli namravli ganvsazRvroT Semdegnairad: 

              
       

 
 



0

,, ,,,,,
rD

ljlj drdtrtSrtrtSrt  .           (5.5) 

(5.5) skalaruli namravlis daxmarebiT (1.5.4) gamosa-

xuleba SeiZleba Semdegnairad gadaiweros: 

    
          ljkmlj SLflkjmГGrtSrt ,,, ,,,,,  ,         (5.6) 

sadac G  raRac funqciaa SГ -gan, xolo  jm  da  lk  indeq-

sebi iseTia, rom sruldeba (5.6) toloba. magaliTisaTvis, Tu 

(5.5) skalaruli namravlis gansazvrebis Sesabamosad 
kmLf ,
 da 

ljS ,  
orTogonaluria sivrcSi da droSi, maSin (4.6) baTildeba 

yvela jm  da lk   indeqsebisaTvis. 

G  funqciis povna principSi SesaZlebelia yovelTvis, 

magram misi povnis simartive damokidebulia bazisuri da 
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woniTi funqciebis arCevaze, L operatoris saxeze da sawyis 

da sasazRvro pirobebze. 

(5.1) gantolebis marjvena mxare gviCvenebs dacemuli 

velis uSualo zemoqmedebas  tr ,


 dakvirvebis wertilSi ga-

maval denze, integraluri wevri ki asaxavs sxeulis zedapi-

ris sxva ubnebSi gamavali denebis zemoqmedebas dakvirvebis 

wertilis denze. es zemoqmedeba agvianebs 
c

R
t   droiT. ami-

tomac SesaZlebelia (5.6) gantolebaTa sistemis amoxsna dro-

Si gadaadgilebis meTodis gamoyenebiT. 

 

6. momentebis (proeqciuli) meTodi droiT areSi. momentebis 

(proeqciuli) meTodi droiT areSi ganvixiloT cilindruli 

sxeulis mier aramonoqromatuli brtyeli talRis gabnevis 

amocanis magaliTze. dacemul velSi eleqtruli velis 

daZabulobis veqtori orientirebulia cilindris msaxvelis 

paralelurad da droze isevea damokidebuli, rogorc 

eleqtrostatikuri ganmuxtvisas gamosxivebuli eleqtruli 

velis daZabuloba ganmuxtvis aridan raRac fiqsirebul 

manZilze. 

organzomilebian amocanaSi, rodesac gambnevi zedapiris 

msaxveli z -RerZis paraleluria, dacemuli veli E -polari-

zirebulia  EnE z
ˆ


 da ar aris damokidebuli z  koordinat-

ze, maSin jamuri eleqtromagnituri veli SeiZleba Caiweros 

Semdegnairad [8]: 

     
L

L

LL

L

inc dz
R

cRtF
dLtEtE 

 


0

,
,,







,        (6.1) 

sadac L - mocemuli cilindris ganivkveTia, 2

LLL zR  
  

da    
t

tJ
tF Lz

L 



,

2
, 0 








, xolo zJ -denis zedapiruli simkvrivea. 

imis gaTvaliswinebiT, rom sruli eleqtruli velis 

tangencialuri mdgeneli idealurad gamtari sxeulis zeda-

pirze nulis tolia, ucnobi F  funqciis (`wyaros funqciis~) 

povnis amocana daiyvaneba Semdegi tipis pirveli gvaris 

singularuli integraluri gantolebis amoxsnaze: 
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L

LL

LLL

L
L

inc dz
R

cRtF
dLtE 

 


0 *

*

*

,
,0







,     (6.2) 

sadac 
** LLLL

R 


  - manZilia L konturis  LL yxM ,  wertili-

dan amave konturis  ** , LL yxM  wertilamde. 

am gantolebis ricxviTi amoxsnisaTvis gamoyenebulia 

momentebis meTodi. amisaTvis, cilindris ganivkveTi L dav-

yoT Tanabari sigrZis rkalebad  M

mmL
0 , romelTa Sua werti-

lebis koordinatebia  M

mmm yx
0

,  . amiT cilindris zedapiri da-

iyofa marTkuTxa, Lm zL   - farTobis mqone ujedebad ise, 

rom LLm  2 ; zzL  2 ; tzcLt /2/2  . TiToeul ujredSi 

dacemuli veli da saZiebeli funqcia CaTvlilia mudmivad 

da iseTad, rogoricaa es funqcia ujredis centrSi. 

garda amisa (6.2) integralur gantolebaSi integralq-

veSa funqcias gaaCnia gansakuTrebuloba da ricxviTi al-

goriTmis efeqturobaze did gavlenas axdens am gantole-

baSi Tavis Tavze zemoqmedebis (wili arasakuTriv integra-

lSi im arisa, sadac integrebisa da dakvirvebis wertilebi 

erTmaneTs emTxveva) koreqtulad gaTvaliswineba. amitom sa-

survelia saTanado zedapiruli integralis gamoiTvalos 

analizurad. [8] _ is Sesabamisad (6.2) _ Si integralis Semc-

veli Sesakrebi miaxloebiT gadavweroT Semdegnairad: 

      



 


mL

z

nm

M

mm

m
n

N

n
n

mm

nm
m

L LZ

tFz
R

tF
L

0
*
,0 0 *

,
,  



, 

sadac ormagi integrali  


mL

z

0

iTvaliswinebs (6.2) itegralur 

gantolebaSi mcire zL  22 zomis farTis Tavis Tavze eleq-

tromagnitur zemoqmedebas. es integrali ar aris damo-

kidebuli indeqsze zedapiris Tanabari zomis ujrebad dayo-

fis gamo, Tu maTi raodenoba sakmarisad didia, amotom misi 

gamoTvla SesaZlebelia Semdegi formuliT [8]: 























































   




 22

00

1ln21ln2 
z

L

z

L
z

L

z

L

z
L

R

dz
dl

L

L

z

mL

z

,   (6.3)  

sadac 22 zlR  . 
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garda amisa, ori, aramezobeli ujredis urTierTqme-

debis dagvianebis dro yovelTvis ar gamoisaxeba droiTi t  

bijis mTeli ricxvebiT da zogadad tolia   tn
c

R
t   , 

sadac 10   , amitom aucilebelia saZiebeli funqciis dro-

Si interpolacia mTel bijebs Soris. am mizniT gamoiyeneba 

Semdegi saxis sainterpolacio formula: 

       11
1

12

11

2

2





 







 nn

nn
nn

nnn Ft
t

FF
tt

t

FFF
F  ,  (1.6.4) 

sadac  1 nttn . 

naSromSi zemoT aRwerili algoriTmis testireba moxda 

sxvadasxva tipis geometriis sxeulebisa da sxvadasxva dace-

muli velebisaTvis. ricxviTma eqsperimentma gviCvena sakmaod 

kargi Tanxvedra [7] _ Si warmodgenil SedegebTan wriuli 

da xazovani kveTis mqone cilindrebisaTvis, romelთa agz-

neba xdeba gausuri, video an radio impulsebiT. 
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THE RESEARCHING METODS OF APPLIED 
ELECTRODINAMICS TASKS 

 
In presented work it is distinguished the researching methods of 

applied electrodynamics tasks as at a time and as a frequency diapason. 
There are given the examples of using of those methods for decision of 
concrete tasks. We think it will be effective for interested experts.   
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eTeri gvazava, aleqsandre miminoSvili  
 

fardobiTobis specialuri Teoria 
universaluri kavSiri energiasa da masas Soris 

 
energiisa da masis proporciulobis kanonidan xSirad 

srulad umarTebulo daskvnebi gamohyavT. amboben magaliT-
ad, rom es kanoni niSnavs materiis gadasvlas energiaSi, rac 
srulad dauSvebelia. materia obieqturad arsebuli realo-

baa, energia ki misi erT–erTi Tvisebis damaxasiaTebeli si-
dide da rasakvirvelia, yovlad SeuZlebelia materiis gada-

svla mis erT–erT TvisebaSi.  
sxeulis energiasa da masas Soris universaluri kavSi-

ri, romelic udides rols asrulebs birTvuli da elemen-

taruli nawilakebis fizikaSi, fardobiTobis Teoriis erT–
erTi umniSvnelovanesi monapovaria. 

formula Ε0 = mc2 (1) gviCvenebs, rom energiasa da masas 
Soris universaluri kavSiri arsebobs. (1) gantoleba gamosa-
xavs sxeulis energias, rodesac misi siCqare nulis tolia. 
Aam energiaSi Sedis atomebs Soris urTierTqmedebis energia, 
siTburi energia, eleqtronebisa da birTvis urTierTqmedeba 
atomebSi da a.S. 

Ε0 = mc2 energia aris Tavisufali sxeulis sruli ener-

gia. amrigad, yvelanairi energiis jami mc2 -is tolia. aseve, 
Tu icvleba sistemis energia, icvleba misi masac. magram, 

radgan 
2

1

c
 koeficienti metad mcirea, masis SesamCnevi 

cvlileba SesaZlebeli aris energiis mxolod Zalian didi 
cvlilebis dros. qimiuri reaqciebis an Cveulebriv piro-
bebSi sxeulis gaxurebisas energiis cvlileba imdenad mci-
rea, rom masis Sesabamisi  cvlilebis SemCneva cdiT SeuZ-
lebelia. mxolod atomis birTvebisa da elementaruli nawi-
lakebis gardaqmnis dros energiis cvlileba imdenad didia, 
rom masTan dakavSirebuli masis cvlileba SesamCnevi xdeba. 
(1) gantoleba uZravi sxeulis energiaa.  

c siCqariT moZravi m masis mqone sxeulis sruli ener-
gia tolia  

EE= 

2

2

2

1
c

v

mc



                   (2) 
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rogorc vxedavT, rodesac sxeulis siCqare sinaTlis c 
siCqares uaxlovdeba, maSin misi energia E . magram 
radganac sinaTlis siCqare vakuumSi aris zRvruli siCqare, 
amitom am siCqareze meti siCqariT sxeuli ver imoZravebs 
veranair pirobebSi.  

nawilakis masis Sesaxeb fardobiTobis Teoriis SemuSa-
vebis Semdeg Camoyalibda ori Sexeduleba:  

 relativisturi masa tolia  

2c

E
mr          (3)  

 invariantuli masa (uZraobis) tolia 

2

2

4

2

c

p

c

E
m            )3(   

(m masis nawilakisTvis 
2

0
222 EcpE  xolo 22

0 mcE  , e.i.                     

 222 cpE 42cm da 
4

222

44

222
2

c

cp

c

E

c

cpE
m 


 , amrigad 

2

22

4
2

c

p

c

E
m  )          (4) 

Tanamedrove samecniero terminologiiT ki orive termi-

ni “relativisturi masa” daa “uZraobis masa” moZvelebulia 
da ixmareba mxolod masa yovelgvari damatebiTi sityvebis 
gareSe. swored es masa gamoiTvleba (3)’ formuliT, sadac E 
– sxeulis sruli energiaa,  p - impulsi, c – ki sinaTlis siC-
qare. aseTi masa ar icvleba aTvlis erTi inerciuli siste-

midan meore inerciul sistemaSi gadasvlisas. Nnawilakis ma-
sa ar aris damokidebuli aTvlis inerciuli sistemis aTvl-
is inerciuli sistemis arCevaze. e.i. is invariantia. Tu ga-

moviyenebT E da P lorencis gardaqmnebs: 
)( pVEE  γ 

)(
2c

Ev
pp xx


  γ 

 yy pp ,   zz pp  

sadac  v =|V| da   γ=

2

2

1

1

c

v
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e.i. gansxvavebiT E da P – sgan, romlebic 4 veqtoris 
komponentebia, masa lorencis invariantia. M 

masis fizikuri arsi ainStainmac mogvca. ainStaini arc 

erT naSromSi, romelic eZRvneboda fardobiTobis Teorias, 
ar gulisxmobda masis siCqareze damokidebulebas. swored, es 
ori masa (3) da )3(  erTmaneTTan dakavSirebulia formuliT: 

2

2

0

1
c

v

m
m



 .              (5) 

1948 wels ainStainma werili miswera linkoln barnets, 
sadac igi werda: 

 „sxeulis masis cnebis Semotana 

2

2

0

1
c

v

m
m



   TanafardobiT 

ar iqneba kargi. es ganmarteba bundovania“.  
mas Semdeg, rac h. minkovskim oTxganzomilebiani droisa 

da sivrcis cneba Semoitana, aqtualuri gaxda invariantuli 
masis cneba. minkovskim am oTxganzomilebian sivrceSi Semoi-

tana 4-veqtoris cneba da gansazRvra 4-ganzomilebiani impu-
lsi, romlis droiTi mdgeneli aris energia, xolo sami 

sivrculi mdgeneli – samganzomilebiani impulsis veqtoria, 
da am 4-veqtoris kvadrati, romelic ganmartebulia minkov-
skis sivrceSi, nawilakis invariatul masas warmoadgens.  

fardobiTobis Teoriis klasikur saxelmZRvaneloSic ki 

„sivrcisa da drois fizika“ vkiTxulobT:  „ralativisturi 
masis koncefcia gaugebrobis Sedegia da amitomac mas ar 

viyenebT. viyenebT termins „masa“, romelic oTxganzomilebi-

ani veqtoris sididea da ekuTvnis 4-veqtoris droiT mdge-

nels. aseve ganvixilavT energiis zrdas siCqaresTan erTad, 
rogorc sxeulis Sinagani struqturis cvlilebis Sedegs. 
sinamdvileSi energiis zrdis mizezia ara sxeuli, aramed 

dro-sivrcis geometriuli Tvisebebi  (e. teilori, j.uileri). 
rusma mecnierma l. okunma araerTi statia miuZRvna inv-

ariantuli masis koncefciis cnebas. Ll. Ookuni  Tavis sta-
tiebSi Zalian argumenti-rebulad asabuTebs, rom relativi-

sturi masis koncefcia mcdari koncef-ciaa. E0  aRniSvna mar-
Tebulia, wers igi, radgan energia aTvlis sistemazea damo-

kidebuli; 
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marTlac, rodesac aris masa, yovelTvis aris misi mopa-

suxe energia E0=mc2, magram rodesac energiaa, yovelTvis ar 

aris masa. magaliTad, fotonis masa mფ=0, xolo fotonis en-

ergia nulisagan gansxvavebulia. (kosmosuri sxivebis an Tana-
medrove amaCqareblebis energia mravaljer aRemateba maT 

masas). 
masa ar aris aTvlis sistemaze damokidebuli. magali-

Tad, eleqtronis masa aris misi fundamenturi maxasiaTebeli 
da ar icvleba imisda miuxe-davad, ra siCqarec ar unda 

mivaniWoT eleqtrons. 
relativisturi masis koncefcia mcdari koncefciaa.  

2c

E
m r  - is gamoyenebiT umaso fotonisaTvis vvardebiT gau-

rkvevel mdgomareobaSi, radgan erTi mxriv fotoni umasoa, 
meore mxriv ki mas gaaCnia masa. 

sinamdvileSi ki fardobiTobis specialuri Teoriis me-
ore postulatis Tanaxmad, sinaTlis siCqare vakuumSi aris 
invarianti, xolo fotonis siCqare vakuumSi sinaTlis siCqa-
ris tolia. fotons verc avaCqarebT da verc SevanelebT. 

fotons verc aTvlis sistemas davukavSirebT, mფ=0. 
miuxedavad imisa, rom relativisturi masis koncefcia 

mcdari koncefciaa, zogierTi mecnieri Tvlis, rom moswavl-
em, romelmac icis niutoniseuli meqanika, misTvis Tavidan 
ufro misaRebia relativisturi masis koncefciis gacnoba, 
rac mcdaria. 

moswavleebis gaurkvevlobidan gamosayvanad saWiroa, 
rom saskolo literaturaSi erTiani Tanamedrove samecnie-
ro terminologia iyos gamoyenebuli. ar aris sasurveli Ta-
namedrove da moZvelebuli terminebis paralelur reJimSi 
gamoyeneba. 
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ETERI GVAZAVA, ALEXANDER MIMINOSHVILI 
 

SPECIAL THEORY OF RELATIVITY UNIVERSAL ACCESS TO 
ENERGY AND ITS MASS 

 
Energy and mass from the law of proportionality is often seen as wrong 

conclusions. They say that this law means for transferring energy to the 
material, which is completely unacceptable. Matter objectively existing reality, 
energy is one of its characteristic values and, of course, it is quite impossible 
matter to one of his qualities. Modern scientific terminology, both the term 
"relativistic mass" and "stagnation mass" is outdated and only used mass 
without any additional words. While the concept of a concept of relativistic 
mass, some scientists believe that the students will accept the concept of 
relativistic mass, which is incorrect. 

 Pupils from the uncertainty out of the need for the school literature in the 
modern scientific terminology to be used. It is preferable to use a modern and 
old-fashioned terms in parallel. 
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melor alfeniZe 
 

regionebis birTvuli saSiSroeba da garemos 
usafrTxoeba 

 
sazogadoebaze zemoqmedebis saSualebas istoriulad 

saomari iaraRi warmoadgenda. prioriteti ki mudam ara rao-
denobas, aramed mis xarisxs eniWeboda. amitomac, tradiciu-
li iaraRis mudmivi srulyofa mimdinareobda da masiuri ga-
nadgurebis birTvuli iaraRic Seiqmna. bunebriv garemoze mo-
salodneli negatiuri Sedegebi sazogadoebis realur SeSf-
oTebas iwvevs. misi SeswavliT mravali samecniero dargia 
dakavebuli. sabrZolo moqmedebebis saxifaTo aspeqtebi 
garemos negatiuri „anTropogenizmis“ (socialur-ekonomiku-
ri, umTavresad geoekologiuri) gamovlinebaSi unda veZeboT. 
raki omebi geografiul sivrceSi mimdinareobs, saomari Tea-
trebic bunebriv garemoSi vrceldeba da misi elementebis 
STambeWdav cvlilebebs ganapirobebs. gasuli saukune – bi-
rTvuli iaraRis Seqmnisa da misi moqmedebaSi moyvanis xanaa. 
msoflios problemebis kvlevis saerTaSoriso (stokholmi) 
institutis (mpsi) 2014 w monacemebis mixedviT http://inosmi. 
ru/world/20140616/221042621.html#ixzz3ZcRCXuJj).   
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amJamad aSS-sa da ruseTis federaciaze planetis birTv-
uli iaraRis 90%-ze meti modis. imave organizaciis (mpsi) 
mixedviT, 2014 wlis dasawyisSi aSS-is, ruseTis, didi brita-
neTis, safrangeTis, CineTis, indoeTis, pakistanis, israelisa 
da CrdiloeTi koreis birTvuli arsenali 16,3 aTas erTe-
uls Seadgenda, Tumca erTi wliT adre is 900 erTeuliT me-
ti iyo. amJamad, birTvuli iaraRis gadanawileba Semdegna-
iria: ruseTis federacia - 8000, aSS - 7300, didi britaneTi - 
225, safrangeTi - 300, CineTi - 250, pakistani - 100-120, indoeTi 
- 90-110, israeli - 80, CrdiloeTi korea - 6-8 erTeuli. amave 
dros, birTvuli iaraRis dauyoneblivi gamoyenebis SesaZle-
bloba mxolod ruseTis federacias (1600), aSS-s )1920), did 
britaneTsa (160) da safrangeTs (290) gaaCniaT, romelTa mier 
raketa-matareblebze birTvuli sabrZolo muxtebi ukve damo-
ntaJebulia da samxedro bazebze (nax.# 1) gasaSvebad mzadaa. 

amJamad, plutonis msoflio maragi 260 tonas aRwevs, 
rac am iaraRs kidev 85 aTasiT gazrdis. amave dros, planet-
is qveynebi gamalebiT iaraRdebian da arc birTvuli iaraRis 
gamocdebisagan ikaveben Tavs. 1998 wels Tavisi birTvuli ia-
raRi indoeTma gamocada. aSkaraa iranis birTvuli muqarac. 
1945 wlidan aSS-is, ssrk-is, CineTis, inglisis, safrangeTisa 
da indoeTis mier 2000-ze meti birTvuli gamocda Catarda, 
xolo misi gamocdis Sewyvetis xelSekrulebas (1996 w) 
indoeTi da CrdiloeTi korea ar SeurTda. 2009 wels ki am 
ukanasknelma, sazogadoebrivi azris sawinaaRmdegod, Tavisi 
birTvuli arsenalis (raketa-matareblebi) amoqmedeba gaagr-
Zela da demonstrirebac moaxdina. imave wels, indoeTma ja-
SuSi raketa-matarebeli orbitaze gaiyvana. amJamad, birTvu-
li iaraRis gamoyenebiT kidev ramdenime saxelmwifo imuq-
reba.  

birTvuli iaraRis gamoyenebiT kacobriobisaTvis miye-
nebuli kolosaluri zaralis zusti aRricxva praqtikulad 
SeuZlebelia. Tumca, man savaraudod, uzarmazari (sur. # 1 
da cxrili # 1) sidide unda mogvces. msgavsi saqmianobis 
Sedegebis Sesaxeb naTel warmodgenas iZleva semipalatins-
kis (ssrk) poligonis (20 aTasi km2) 1949-1991 wlebis birT-
vuli sacdeli afeTqebebis Sedegad, 1,6 mln kacis daSavebis 
SemTxveva. radiaciis maRali doza poligonis mimdebare fra-

gmentebis (Тен Т., 2007) mcxovreblebma (70 aTasamde kaci) mii-
Ro. gasuli saukunis dasasruls (1998 w) maTi umetesoba (45 
aTasi kaci) ukve daiRupa. 
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cxrili 1. birTvuli miwiszeda afeTqebis gavlena garemos komponentebze 

(Westing, 1977) 
birTvuli afeTqebebis an gamosxivebebis an 
siTburi talRebis mier gamowveuli 
dazianebebis xasiaTi  

dazianebis farTobi, ha 
atomuri 
bombi, 20 
kt 

wyalbadis 
bombi, 10 
mt 

Rrma Zabrebis formireba 1 57 
dartymiTi talRebis mier xerxemlianTa 
daxocva 

24 1540 

ionizirebuli gamosxivebis mier mcenareTa 
ganadgureba 

43 12100 

ionizirebuli gamosxivebis mier xe-mcenareTa 
ganadgureba 

148 63800 

dartymiTi talRebis mier mcenareTa 
ganadgureba 

362 52500 

ionizirebuli gamosxivebiT xerxemlianTa 
ganadgureba 

674 177000 

siTburi gamosxivebis mier mcenareulobis 
ganadgureba 

749 117000 

siTburi gamosxivebis mier xerxemlianTa 
daxocva 

1000 150000 

 
ekosistemebze birTvuli iaraRis negatiuri Sedegebi mo-

tanilia cxrilSi #1. erTi saSualo sididis wyalbadis bom-
bis energia pirvel da meore msoflio omebSi gamoyenebuli 
feTqebadi nivTierebebis mier gamoyofili jamuri energiis 
toli gamodga. gamoirkva, rom afeTqebis energiis (radioaq-
tiuri, Termuli, meqanikuri) xasiaTi  pirdapiri (uSualo) _ 
fizikuri da biologiuri niSnebisaa. arapirdapiri (meSveob-
iTi) niSnebi ki wylSi, niadagsa da atmosferoSi aisaxeba. 
cxadia, rom birTvuli iaraRis moqmedebaSi moyvanam damRu-
pvelad unda imoqmedos rogorc landSaftis komponentebze, 
ise (cxrili 1) ekosistemebze. 

 

 
 

sur.1. nagasaki. afeTqebamde da afeTqebis Semdgom. 
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garemos ekosistemebze birTvuli iaraRis dartymiTi 

talRebis, xanZrebisa da Cveulebrivi iaraRiT miyenebul 
dazianebebebs Soris gansxvaveba mxolod maTi masStabebiT 
rodi aisaxeba. radiaoaqtiuri zemoqmedebebi Zlier negatiur 
Sedegebs toveben, Tumca gamosxivebis Sedegad saxezea rep-
roduqciuli da genetikuri unarebis darRveva, mutaciis te-
mpebis zrda da a.S. Tavis mxriv, cocxali organizmebi gamo-
sxivebis mimarT gansxvavebulad reagireben: adamianebis moma-
kvdinebeli radiaciuli doza  mwerebis mier advili gada-
satania; xe-mcenareuloba radiaciis mimarT meti, buCqnarebi 
da balaxeuloba - naklebi mgrZnobiarobisaa. 

SeRwevadi radiaciis mxriv gansakuTrebul saSiSroebas 
90Sr, 137Cz, 55T ან 3H, და 55Fe qmian. maTi izotopebis bioakumu-
laciis unari niadagSi aqtiur dagrovebas iwvevs. aqedan ki, 
sakmaod advilia mcenareTa da cxovelTa trofiul rgoleb-
Si gadasvla. ase, magaliTad, wynari okeanis kunZulebze 
(aSS-is birTvuli poligoni), birTvuli gamocdidan ori 

wlis xangamoSvebiT, radioaqtiuri narCenebi 90Sr და 137Cz  ara 
Tu gaqrnen, aramed biologiur wrebrunvebSi dafiqsirdnen 
kidevac. amave dros, poligonis kunZulebze cxovelTa mini-
mum erTi saxeobis gadaSeneba dadasturda. gamonaklisi arc 
poligonis midamoebis (atoli bikini) mcxovrebni yofilan. 

maT organizmSi rogorc 137Cz-ის, ისე 90Sr-ის anomaliuri zrda 

(Рябчиков и Куракова, 1983) SeimCneoda. birTvuli afeTqebis ra-
dioaqtiuri masala ki 30 km-is simaRleze daafiqsires. mis 
gafantvas aseuli kvadratuli milis farTobze hqonda ad-
gili. 

mecnierebi (Рябчиков и Куракова, 1983) adastureben birTv-
uli afeTqebiT mtvris ara mxolod warmoqmnas, aramed atmo-
sferos zeda fenebSi xangrZliv SenarCunebasac. mas, uxv na-
leqebian tropikul raionebSi,  gansakuTrebiT didi  safr-
Txis gamowveva SeuZlia. cnobilia, rom 1 mt trinitrotol-
uolos afeTqeba 10 aTas tona mtvers warmoqmnis. Atmosfero-
Si Warbi mtvris Semosvlam ki SesaZloa rogorc naleqebis 
reJimze, ise TviT klimatze iqonios gavlena. mecnierTa var-
audiT 10 aTasi megatona simZlavris birTvul afeTqebas sami 
wlis manZilze, haeris temperaturis ramdenime aTeuli gra-
dusiT daweva, xolo mis radiaciul moqmedebas - ozonis ek-
ranis darRveva unda mohyves. 

birTvuli iaraRis masStabebze hirosimisa da nagasakis 
atomuri dabombvac metyvelebs. 1945 wlis 6 agvistos, ameri-
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kuli bombdamSenis (B-29) meTaurma, pol tibbetsma atomuri 

bombi (Little Boy) iaponiis qalaq hirosimaSi, xolo sami dRis 

Semdeg pilotma Carlz suinim q. nagasakSi meore bombi (Fat 
Man)  Camoagdo. 13 kt simZlavris bombi hirosimis Tavze 550-

600 m-is simaRleze (Атомная...) afeTqda da qalaqi cecxlis 
alma moicva. dartymiTma talRam mas 335 m/wm-is siCqariT ga-
dauara da nangrevebad (sur.1) aqcia. yvelgan danaxSirebuli 
gvami eyara. adamianebis didi nawili adgilze iyo gaqvave-
buli.  

Zlier (20000t trotilis eqvivalenti) afeTqebas (simaR-
le 600 m) q. hirosimis infrastruqturis 60%-ze meti nawilis 
dangreva moyva. STambeWdavia afeTqebis Sedegebi: hirosimis 
mcxovrebTa (306545 kaci) nawili - 176987 kaci (58 %) daza-
ralda; 92133 kaci (30%) daiRupa; mZime Wriloba 9428 kacma (3 
%) miiRo, xolo msubuqi - 27997 kacma (9 %) miiRo. aqedan 
Cans, rom birTvul afeTqebas uvneblad veravin gadaurCa. 
afeTqebis epicentridan 2 km-is radiusSi (12,6 km2) nagebobani 
mTlianad, xolo 12 km-is daSorebiT mniSvnelovnad daingra. 
qalaqis 95 aTasi nagebobidan 85,5 aTasi daingra. 4 km-is rad-
iusSi xeebi da balaxeuloba nacar-tutad iqca. adamianTa 
Zlieri damwvroba an letaluri Sedegi 8-9 km-is daSorebiT-
ac ki SeiniSneboda. nagasakSi msxverplma 74 aTasi kaci, ngre-
vis farTobma ki mTeli infrastruqturis 45 % Seadgina. 

amJamad, msoflios birTvuli arsenali STambeWdavad ko-
losaluri masStabisaa. maT Sesaxeb zusti monacemebi ar ar-
sebobs. Tumca, meSveobiTi gamoTvlebiT birTvuli strate-
giuli SeiaraRebis jamuri maCvenebeli 20 aTas  qobins aRe-
mateba. maT Soris, naxevarze meti sakmaod arastabiluri qve-
yanis - ruseTis arsenalze modis. gasuli saukunis 80-iani 
wlebis Sua xanebSi (1984-1986 ww) yvela saxis birTvuli iar-
aRis saerTo raodenoba msoflioSi 70 aTas qobins aWarbe-
bda. maT raodenobas TandaTan amcireben da dRes mxolod 25 

aTasi (Robock et. all., 2007) darCa. amave dros, TiTqmis yovel 5 
weliwadSi, msoflios axali birTvuli qveyana emateba. amJam-
ad, iranis  irgvliv Seqmnili aJiotaJis miuxedavad, awindel 
arastabilur msoflioSi birTvuli iaraRis saSiSroeba, jer 
kidev, aSkarad saxezea. cxadia, rom mkvlevarTa didi nawili 
am problemebiTaa dakavebuli. am mxriv, arc saqarTveloa da-
culi mosalodneli xifaTisagan. 

birTvuli konfliqtis yvelaze frTxili („sabazo“) sce-
naris mixedviTac ki 200 mln tona aerozolis warmoqmnas un-
da velodoT. misi 1/3-is anu 65 mln tona naxSirbadis mier 
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atmosferoSi mzis sxivebis Zlieri STanTqmaa mosalodneli. 
xanZrebis Sedegebis - mtvrisa da bolis aRmosavleT evrop-
asa da mimdebare regionebSi ganawilebis 30-dRiani scenaris 
(sur.3) mixedviT, pirvelive kviris manZilze „mzis dabneleba“ 
sakmaod did farTobze gavrceldeba. Semdgomi or kviris ga-
nmavlobaSi, „mtvris Rrublebi“ afrikis CrdiloeTi nawilis, 
arabeTis, indostanisa da indoCineTis, okeneTis did nawil-
ebs dafaraven. savaraudod, planetis Sua ganedebi (300 da 
600 Soris) mzis sinaTlis gareSe darCeba.    

aqedan gamomdinare, mkvlevari-specialistebis mier Semu-

Savebuli SesaZlo birTvuli konfliqtis scenarebi (Sagan, 
Tarco, 1990) da rukebi (Пархоменко, Тарко, 2000) sainteresoa Cve-
ni qveynisaTvisac. aSkaraa, rom birTvuli konfliqtis pirve-
lsave dReebSi organuli nivTierebebis wvis produqti – 
Wvartli (muri) aRmosavleT aziaSi gavrceldeba. iqidan ki 
TandaTan samxreTi mimarTulebiT gadainacvlebs da Crdil-
oeTi naxevarsferos mniSvnelovan nawils daikavebs. amave 
dros, miwidan amotyorcnili mtveri da wvis produqtebis 
aerozolma atmosferoSi unda gadinacvlos. am pirobebSi sa-
yuradReboa amindisa da klimatis mkveTri cvlilebi da misi 
xangrZlivoba. aki, „birTvuli zamTari“ am procesis dinami-
kas ukavSirdeba.   

gasuli saukunis 80-ian wlebSi mecnierebma yuradReba 
birTvuli afeTqebis klimatze gavlenis Seswavlaze gadait-
anes. gaCnda axali termini - „birTvuli zamTari“. gamoirkva, 
rom birTvuli afeTqebis epicentridan sakmaod Sor manZil-
ze `cecxlis burTi~ didi qalaqis mTlian gadabugvas gamo-
iwvevs. ase, magaliTad, 1 mt (megatona) simZlavris birTvuli 
afeTqeba (mzeze aTasjer meti sikaSkaSe),  epicentridan 10 km-
is manZilze, dasaxlebebis infrastruqturis TviTaalebas 
iwvevs. maTi gaerTianeba ki erTian da Zlier cecxlis smerCs 
(koriantels) hqmnis, romelic tyis masivebis, stepebis, kul-
turuli mcenareebis, didi qalaqebis mTlian gadawva-gada-
bugvas moaswavebs. cecxlis giganturi alis namwvi produqti 
(boli, mtveri da Wvartli) stratosferos miaRwevs. maT mi-
er, mzis sinaTlis blokirebis gamo, regionebis sakmaod did 
sivrceSi, „birTvuli zamTris“ gamefebas aqvs adgili.  

     dasaxelebuli avtorebma (Оуэн Б. Тун и др., 2008) aCvenes 
agreTve birTvuli konfliqtis SemTxvevaSi warmoqmnili wvis 
produqtebis (Wvartli) raodenobrivi maCveneblebi (teragra-
mebSi, 1012 grami anu 1 mln. tona) da maTi SesaZlo gavrcele-
ba (nax.2) zemoT aRniSnuli qveynebis arealebSi. maTi iangari-
Ses 50 sabrZolo blokidan gaSvebuli 15 kt-is simZlavris 
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(jamuri simZlavre 0,75 megatona) birTvuli dartymebis Sede-
gad atmosferos zeda fenebSi gabneuli Wvartlisa da bol-
is raodenoba. msgavs konfliqtSi, savaraudod, ruseTis mier 
aSS-is mimarTulebiT 1000, xolo evropuli qveynebisa (safra-
ngeTi, germania, didi britaneTi) da aziis qveynebisaken (in-
doeTi, iaponia, pakistani) 200-200 sabrZolo muxtis mqone ra-
ketebi iqneba gaSvebuli. savaraudod, Tavis mxriv, amerikis 
SeerTebuli Statebi ruseTisa da CineTis mimarTulebiT 
1100-1100 sabrZolo muxtis dartymas miayenebs. unda gaviTva-
liswinoT agreTve didi britaneTis, CineTis, safrangeTis, 
israelis, indoeTis, pakistanis, CrdiloeTi koreis 1000 sab-
rZolo muxtis birTvuli arsenali.  
  

 
nax. � 2. birTvuli konfliqtis aerozoluri `zamTari~ 

 

rac Seexeba cocxali Zalis danakargebs, mecnierTa ga-

mokvlevebi (Оуэн Б. Тун и др., 2008) adastureben, rom birTvuli 
afeTqebis (simZlavre 15 mt) scenariT msoflios mWidrod da-
saxlebuli qveynebis mosaxleobis (safrangeTi – 63 mln. 
kaci; germania – 82 mln. kaci; indoeTi – 1220 mln. kaci; iap-
onia – 127 mln. kaci; pakistani - 188 mln. kaci; inglisi – 51 
mln. kaci; aSS – 315 mln. kaci; ruseTi – 143 mln. kaci; CineTi 
– 1350 mln. kaci) raodenobis (3539 mln. kaci anu msoflios 
mosaxleobis 50,5 %) mniSvnelovani nawili (122 mln. kaci anu 
am qveynebis mosaxleobis 3,5 %) faqtobrivad mwyobridan 
(dasaxiCrebulebi da letaluri Sedegi) iqneba gamosuli 
(nax.3). birTvuli afeTqebis TiTqmis 6,5 jer gazrdis (100 mt) 
SemTxvevaSi mosaxleobis dazaralebuli nawilisa da leta-
luri Sedegebis saboloo jami 6,3 jer gaizrdeba da 771 mln 
kacs miaRwevs. aqedan gamomdinare aSkaraa birTvuli omis 
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mTavari klimaturi efeqtis - „birTvuli zamTris“ planetis 
globaluri safrTxe.  

cocxali Zalebis danakargebis (daRupulebisa da dasa-
xiCrebulebis jami) scenaridan Cans, rom idoeTisa da paki-
stanis SesaZlo birTvuli konfliqtisas TiToeuli maTgani-
sagan 0,75 megatonis jamuri sabrZolo muxtis gamoyenebam 44 
mln. adamianis sicocxle unda Seiwiros, atmosferoSi gafan-
tuli Wvartlis raodenobam ki 6,6 trilion grams unda mia-
Rwios. amave dros, 4400 birTvuli afeTqebisas (jamuri simZ-
lavre 440 megatona) daRupulTa ricxvma 770 mln. kacs, xolo 
amosferoSi Sefrqveuli aerozolis raodenobam 180 teragr-
ams unda gadaaWarbos. aRsaniSnavia, rom gansakuTrebiT sava-
lalo Sedegebi ara marto birTvuli dartymebis Zalazea da-
mokidebuli, aramed didi mniSvneloba aqvs TviT dasaxle-
buli arealebis gansaxlebisa da mosaxleobis simWidrovis 
Tvisebriv maCveneblebs. ase, magaliTad, belgiaze SesaZlo 
100 birTvuli dartymis miyeneba imdenive aerozolis warmo-
qmnas gamoiwvevda, ramdensac safrangeTze an ruseTze 200-200 
msgavsi dartymis miyeneba. aseve, indoeTis an CineTis mWid-
rod dasaxlebul qalaqebze analogiuri dartymebi ufro na-
klebi raodenobis aerozolis warmoqmnas gamoiwvevda. 

 

 
nax.3. birTvuli konfliqtis cocxali Zalis danakargebi 

 

birTvuli Setevis letaluri Sedegebi did qalaqebSi 
mosaxleobis TavmoyrasTanaa dakavSirebuli. aki, qalaqebis 
kolosaluri ngrevis pirobebSi mosaxleobis daRupvac gar-
dauvali xdeba. ase, aSS-Si 1000 sabrZolo muxtis afeTqebis 
epicentridan 5 km-is manZilze mTeli mosaxleobis 48% da 
qalaqis mosaxleobis 59% daiRupeba. aseve, mosaxleobis 20% 
da qalaqis mosaxleobis 25% daiRupeba afeTqebis momentSi, 
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xolo qalaqis mosaxleobis 20% (mTliani mosaxleobis 16%) 
dasaxiCrebuli aRmoCndeba. 

msxvili dasaxlebuli qalaqebis farglebSi birTvuli 
Setevebi gansakuTrebiT maRal letalur SedegTan erTad 
Wvartlis kolosalur raodenobas iZleva. ase, 2000 birTvu-
li muxtis afeTqebis Sedegad warmoqmnili Wvartlis 50% Se-
saZloa miviRoT CineTSi mxolod 510 afeTqebiT, ruseTSi 547, 
aSS-Si ki 661 afeTqebiT. wakmaod warmatebuli birTvuli 
Setevebi wyalqveSa xomaldebidanac warimarTeba. ase, magali-
Tad, erTi wyalqveSa xomaldis (1000 kt simZlavris 144 qob-

ini) mier qalaqebSi birTvuli Setevis ganxorcielebas (Оуэн 
Б. Тун и др., 2008) SeuZlia CineTis teritoriaze 2312 gr Wva-
rtlis Semofrqveva da 119 mln. kacis letaluri Sedegi an 
dasaxiCreba, an kidev masve SeuZlia ruseTis teritoriaze 
1012 gr Wvartlisa da 42 mln. cocxali Zalis uSualo an me-
SveobiTi ganadgureba. 

amave dros, mecnierTa erTi nawilis mier (Bush B. W. et al., 
1989) SemuSavebuli scenariT daSvebulia, rom aSS-is mTavari 
mowinaaRmdege Zalis mier SesaZlo ganxorcieleba birTvuli 
arsenalis daxarjva mxolod samxedro daniSnulebis 3030 
konkretul (saarmio SenaerTebi, sazRvao da sahaero samxe-
dro bazebi, sawvavis sawyobebi, qarxnebi da navsadgurebi) 
obieqtze moxdeba. am scenariT samoqalaqo infrastruqtur-
asa da mis mSvidobian mosaxleobaze ieriSebis mitana dasaxe-
lebuli avtorebis scenariT araa gaTvaliswinebuli, Tumca 
es ruseTis mxridan naklebadaa mosalodneli. amis miuxeda-
vad, scenaris mixedviT amerikis qalaqebis 50 % mainc aRmoC-
nda ganadgurebuli, xolo aerozolis raodenobam 3712 gr 
Seadgina, rac xangrZlivi `birTvuli zamTris~ dasadgurebas 
moaswavebs.         

rogorc Cans, birTvuli dartymebis Sedegebi kolosal-
uri raodenobis namwvis atmosferoSi gabnevas iwvevs, rasac 
mzis naTebis STambeWdavi Semcireba da e. w. `birTvuli zam-
Tris~ saSiSroeba mosdevs.  

aerozolis (umTavresad naxSiris nawilakebis) mier 
mzis radiaciis STanTqmis maRali unaris gamo, gaxurebuli 
aerozoli, mis garemomcvel haerTan erTad, swrafad maRla 
asvlas iwyebs, sadac Rrublebis formirebis procesi sakma-
od Senelebulia. cxadia, rom aerozolis haerSi Sekavebis 
droc izrdeba da, Sesabamisad, mzis naTebis intensiurobac 
xangrZlivad klebulobs. amave dros, miwispira haeri ufro 
civi aRmoCndeba, vidre mis maRla arsebuli fenebi da kon-
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veqciis procesic, an kidev, aorTqleba da naleqebis gamoyo-
fa - Seneldeba. amis gamo, naleqebi Semcirdeba da aerozol-
is `Camorecxva~ gacilebiT nela warimarTeba. cxadia, rom 
`birTvuli zamTari~ xangrZlivad daisadgurebs. misi gamov-
lineba gansakuTrebiT saSiSia CriloeTi naxevarsferos `fa-
rTo kontinentur~ ganedebze (15-400). varaudoben, rom misi 
efeqti gansakuTrebiT zafxulSi gamovlindeba, roca haeris 
temperatura gayinvis dones miaRwevs.  

birTvuli konfliqtis scenarebiT (Пархоменко, Тарко, 
2000) ganixileba „mkacri“ (10000 mt) da „rbili“ (100 mt) af-
eTqebebis Sedegebi. pirveli scenari: amaJamad SeiaraRebaSi 
arsebuli (sur.2) birTvuli iaraRis 75%-is gamoyenebas (1 
mln „hirosima“) gulisxmobs. meore scenarSi ki birTvuli 
arsenalis mxolod 1%-is (8200 „hirosima“) gamoyenebis Sede-
gia asaxuli.  

1000 mt birTvuli iaraRis SesaZlo afeTqebis modelis 
mixedviT planetis miwispira haeris temperaturis cvlileba 
saxifaTo suraTs gvpirdeba: kontinentis Tavze xangrZlivi, 
mkveTri, farTo (φ=150-dan φ=400-mde) da Zlieri aciveba; Crdi-
loeTi naxevarsferos zafxulis haeris saSualo temperat-
uris 00-ze dabla dacema. sxva sityvebiT: is rac cecxlis 
als gadaurCeba, sabolood - gaiyineba. 

 
sur. 2. „mkacri“ da „rbili“ birTvuli konfliqtis klimaturi modelebi   

     
„birTvuli zamTris“ gamoZaxili kidev ufro xangrZliv 

da damRupvlel efeqtebs gvpirdeba: xmeleTi-okeanes Soris 
haeris temperaturis kontrastis gazrdisa da, maRali tempe-
raturuli inerciis gamo, haeris SedarebiT umniSvnelo gac-
ivebis gamowveva; xmeleTze konveqciis Sesusteba da Ramis si-
bneleSi, „civi gvalvis“ gamefeba. rac Seexeba ianvris „birT-
vuli zamTris“ scenars, am dros maRali da saSualo gan-
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edebis „mTvlemare“ mcenareebis bedi Zlier yinvebsa da maT 
STambeWdav daRupvas ukavSirdeba.  

am bunebrivi zonebis mcenareTa yinvagamZleobis unaris 
miuxedavad, anomaliur zamTrSi, maT 90%-ian daRupvas unda 
velodoT. amave movlenis prognozuli rukidan (sur.3) Cans, 
rom planetis dabali da zomieri ganedebis xmeleTis mni-
Svnelovan (70%) nawilSi mcenareTa mTlian  (100%) daRupvas 
eqneba adgili. Tuki am scenars zafxulSi gadavitanT - maSin 
ori kviris Semdeg, mzis sinaTlis Semcirebisa da haeris te-
mperaturis mkveTri dacema Crd. naxevarsferos mcenareuli 
safaris mTlian daRupvas gamoiwvevs. mopirdapire mxares, 
klimatis mkveTr cvlilebas mxolod tropikebSi eqneba ad-
gili. mcenareTa daRupvasac swored iq unda velodoT. Cxa-
dia, rom tropokebisa da subtropikebis mcenareulobis el-
visebur gaqrobas maTi stenoTermuli unari (alfeniZe da 
sxv., 2003) gansazRvravs. 

 
sur. � 3. mcenareTa daRupvis ivlisisa (marcxniv) da ianvris „birTvuli 

zamTris“ scenarebi 
 

aRniSnuli scenaris Sedegebis Soreuli prognozi mov-
lenaTa ufro sagrZnob negativizms gvpirdeba: tyeebis gave-
ranebis Sedegad miRebuli mkvdari masis mier meoradi xanZ-
rebis xelSewyoba; organuli masis gaxrwnis gamo haerSi nax-
Sirbadis dioqsidis Semofrqveva da mis mier globaluri 
wrebrunvis darRvevis gamowveva; dabali ganedebis (gansaku-
TrebiT tropikebis) mcenareuli safaris degradaciis gamo, 
niadagis aqtiuri erozia.   

birTvuli konfliqti mxolod mcenareTa daRupvas rodi 
moaswavebs. man organulad dakavSirebuli bunebrivi sistemis 
mTlian jaWvze unda ganavrcos Tavisi moqmedeba. am mxriv, 
unda vivaraudoT, rom CrdiloeTi naxevarsferos cxovelTa 
samyaros didi nawilis sakvebis simcirem maTi masiuri dac-
ema unda gamoiwvios. amave dros, dabali ganedebis Termuli 
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reJimi, temperaturis dacemis gamo, mkacri amindebiT iqneba 
warmodgenili. cxadia, rom aq ZuZumwovrebis mravali saxeoba 
da frinvelTa udidesi nawili gadaSenebis gzas daadgeba. 
SesaZloa mxolod reptiliebma „moaxerxon“ Tavis gadarCena.  

bunebrivi garemos ganviTarebis scenarebis ganxilva 
„birTvuli zamTris“ mier mdgradi ekosistemebis (agroekosi-
stemebis) ucilobeli ganadgurebis prognozs iZleva. KerZ-
od, mosalodnelia: nayofis msxmoiare xexilisa da venaxis 
ganadgurdeba; mecxoveleobis infrastruqturisa da umTavr-
esi sasoflo-sameurneo dargebis moSlis gamo, Sinauri saqo-
nlis mTliani mospoba; Teslis Senaxvis uunaris gamo, mcen-
areTa aRdgenis mcire perspeqtiva. amave dros, birTvul afe-
TqebiT gamowveuli haerSi azotis oqsidebis gadatana, yove-
li cocxalis momakvdinebeli - „mJauna wvimebis“ xangrZliv 
gameorebebs moaswavebs. es faqtoric ekosistemebis Zlier da 
aSkarad Seuqcevad negatiur Sedegebs gvpirdeba.  

birTvuli konfliqtis moqmedebis aSkarad saxifaTo 
prognozebi maTi moqmedebis sinergetikul (araerTdroul, 
erTmaneTis gamaZlierebel) xasiaTTanaa (dadebiTi ukukavSir-
ebi) dakavSirebuli. amis gamo, ekosistemis organizaciis 
sxvadasxva doneebze, komponentebs Soris kavSirebis damyar-
eba qaosuri gzebis gavliT mimdinareobs, xolo sistemebis 
gaerTianebis SemTxvevaSi, maTi mTliani nawili calkeuli 
elementebis jamis toli ukve aRar aRmoCndeba. ekosistemis 
araerTgvarovnebis formirebis pirobebi ki misi axali or-
ganizaciis Camoyalibebis safuZvels iZleva.  

sinergetikis am Teoriuli daskvnis Cveni dainteresebis 
Tematikaze gadatanisas aSkaraa, rom ekosistemaSi garedan 
energiis Semodinebis (birTvuli an sxv. afeTqeba) SemTx-
vevaSi, lokaluri sistemis „axali mowesrigebis“ procesebis 
ganviTarebas unda velodoT. cxadia, rom maTi mimdinareoba 
manamde ar SeiniSneboda. aqedan gamomdinare, savaraudoa eko-
sistemis Zlier gauwonasworebuli pirobebis Camoyalibeba. 
amis gamo, komponentebis damoukideblobis unarma, maTi kor-
poraciuli (gaerTianebuli) qcevis normebis SeZena unda ga-
napirobos. darRveuli wonasworobis ekosistetmebSi bifur-
kaciuli (orad gayofa, gaoreba) meqanizmis amoqmedebasTan 
gveqneba saqme, rac ekosistemis ganviTarebis gzaze kvanZebis 
gayofasa da danawevrebas moaswavebs. aSkaraa, rom am siste-
mis ganviTarebis variantebis prognozi winaswar ganWvretas 
praqtikulad ar daeqvemdebareba.       

aRniSnulidan gamomdinare, ekosistemebis ganviTarebis 
modelebi (sur. 2-3) bunebrivi garemos saimedo mdgomareobis 
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dadasturebul imedebs ver iZleva. mecnierTa mier gamokvle-
vebiT miRebuli da sinamdvilesTan miaxloebuli empiriuli 
Sedegebi aSkarad amaRelvebeli da SemaSfoTebelia. aki, `bi-
rTvuli zamTris~ fenomenis Seswavlam aCvena misi klimaturi 
da ekologiuri Sedegebis damRupveli moqmedebebis gamowveva 
ara mxolod konfliqtSi monawile qveynebis farglebSi, ara-
med planetis sakmaod Soreul (indoeTi, brazilia, nigeria, 
indonezia) regionebSic.     

amasobaSi, msoflios sxvadasxva fragmentebze daZabul-
obis axali kerebi iqmneba da SeiaraRebuli konfliqtebis 
ricxvic ar klebulobs. gasuli 55 wlis ganmavlobaSi Se-
iarRebuli konfliqtebis regionuli xasiaTi maT gafarToe-
baze laparakobs. am mxriv,  CrdiloeTi da samxreTi amerikis 
regionSi 26 kera, evropaSi 40-mde, axlo aRmosavleTis qveyn-
ebSi - 35, aziaSi 70-ze meti, xolo afrikaSi 75-mde arastabi-
lurobis keraa dafiqsirebuli. mkveTrad negatiuri mdgomar-
eoba iqmneba ruseTis federaciis ambiciebis gamo. bolo 20 
weliwadi, ruseTisa da misi sateliti qveynebis mier, yofili 
sabWoTa respublikebis urCi regionebis mxardaWeriTa da da-
moukidebulobis aRiarebis politikiT xasiaTdeba. misi dada-
sturebaa jer omis warmoeba saqarTvelosTan, xolo Semdgom 
afxazeTisa da samaCablos, bolo wlebSi ki yirimisa da aR-
mosavleTi ukrainis ori regionis gamoyofis xelSewyoba da, 
saerTaSoriso normebis darRveviT, damoukidebeli qveynis 
statusis miniWeba. 

am qmedebebis sapasuxod, evropaSi usafrTxoebis Senar-
Cunebisa saerTaSoriso samarTlis gaTvaliswinebiT, geopo-
litikuri status-qvos aRdgenis mizniT, amJamad ruseTis fe-
deracia ekonomikur da politikur izolaciaSia moqceuli, 
xolo samxedro arsenalis gawonasworebis mizniT – mimdina-
reobs natos qveynebis saomari saSualebebis ruseTis sazRv-
rebTan ganTavseba. amave dros, mimdinareobs birTvuli saSi-
Sroebis winaaRmdeg raketsawinaaRmdego TavdacviTi saSual-
ebebis mozidva. msgavsi teqnika aSS-ma evropaSi ukve ganaTa-
vsa. amasTan erTad miuTiTeben, rom Tanamedrove birTvuli 
arsenalis winaaRmdeg isini sakmaod uZlurni arian da maT-
gan 100%-iani dacvis garantiac sakmaod mokrZalebulia. Bi-
osferos gamousworebeli Sedegebis gamowveva ki amJamad ar-
sebuli birTvuli iaraRis mxolod 1%-is gamoyenebis SemTx-
vevaSic (5000 „hirosimis“ simZlavre) ki advili SesaZlebelia. 

regionebis birTvuli usafrTxoeba mxolod iaraRis wa-
rmoebasa da gamoyenebasTan araa dakavSirebuli. birTvuli 
energetikis mzardma ganviTarebam am problemis erTi-orad 
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zrda gamoiwvia. gasul saukuneSi atomuri eleqtrosadgure-
bis (aes-is) reaqtorebidan radioaqtiuri produqtebis gaJo-
nvebis gamo regionuli masStabis dasxivebebis magaliTebi 
sakmaod mravladaa. kvlevebiT dadgenilia, rom gasul sauk-
uneSi (1986 w) Cernobilis aes-is katastrofis Sedegad, haer-
Si radionuklidebis amofrqvevis dinamikam, saqarTveloSi 
sinoptikuri situaciis msvlelobis Sesabamisad, atmosferos 
dabinZurebis maRali xarisxi gamoiwvia.  

Cveni qveynis mezobel regionebSi, kerZod q. erevanTan 
mdebare aes-is avariis SemTxvevaSi, aq qaruli reJimis Sesaba-
misad, gamTvlilia (nozaZe, 1998) radioaqtiuri produqtebis 
Cven qveyanaSi gadmotanis albaToba.        

amgvarad, Tanamedrove sapienturi (gonivruli) sazoga-
doebriobis mier gaTavisebulia ra birTvuli omis Sedegebis 
umZimesi saSiSroeba - kacobriobis winaSe aSkarad dgas bio-
sferos ucilobeli gadarCenis gadaudebeli amocana. aqedan 
gamomdinare unda vivaraudoT, rom Tanamedrove civiluri 
sazogadoeba am saSineli iaraRis gamoyenebisagan Tavs Sei-
kavebs. 
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МЕЛОР АЛПЕНИДЗЕ 

ЯДЕРНАЯ ОПАСНОСТЬ РЕГИОНОВ И ОПАСНОСТЬ 
ОКРУЖАЮШЕЙ СРЕДЫ 

 
Ключевые слова: ядерный конфликт, среда, экосистема, сценарий, 

взрыв, ядерная зима  
Резюме. Рассмотрены глобальные и региональные  опасности 

ядерного взрыва и возможные реакции окружающей среды.  
Показаны: “Базовый“ (осторожный) сценарий ядерного взрыва и 

его географический анализ в пространстве и во времени; Результаты 
воздействия ядерных взрывов на климатические изменения; 

Мощные (15 мт) и суровые (10000 мт) ядерные взрывы и результаты 
их влияния на живые организмы; Региональные гео экологические пос-
ледствия в случае аварий АЭС. 

Виявлены: Поведения экосистемы в результате внешнего притока 
вещества ядерного взрыва, её синергетические и положительные обратные 
связи и формирование „нового порядка“ в окружающей среде.     

 
 



68 

 

melor alfeniZe, koba korsantia 
 

odiSi: zRvis napirebis morfodinamika da racionaluri 
aTviseba 

  
sakvanZo sityvebi: abrazia, warecxva, plaJi, natani, talRebi 
 

Savi zRvis napirebis racionaluri aTviseba qveynis so-
cialur-ekonomikuri ganviTarebis erT-erTi prioritetuli 
(alfeniZe, 1991; alfeniZe da sxv., 1995, 1996, 2003, 2007, 2008, 
2011, 2013) saqmianobaa, romelic mecnierulad dasabuTebuli 
proeqtebis SemuSaveba-realizacias moiTxovs da mniSvnelov-

an geoekologiur problemas (Alpenidze et all, 2013; kiknaZe, 1994; 
tataSiZe da sxv., 1995) warmoadgens. msgavsi gamokvlevebis 
saboloo mizani, bunebrivi garemos gonivruli aTvisebisa da 
„adamiani-buneba-warmoeba“ sistemis (Дергачев, 1980) srulyofi-
sakenaa mimarTuli. am amocanas exmaureba qveynaSi miRebuli 
(2000 weli) kanoni „zRvebisa da mdinareebis napirebis regu-
lireba-dacvis Sesaxeb“.  

odiSis istoriul-geografiuli regionis farglebSi 
Savi zRvis sanapiro zols md. kelasuris SesarTavsa da pa-
liastomis tbas (md. fiCoris SesarTavi) Soris moqceuli 
napiris perimetri (napiris xazis sigrZe 138 km) aqvs daka-
vebuli da, misi aTvisebis mniSvnelobidan gamomdinare, sa-
kmaod didi strategiuli mniSvneloba eniWeba. amitom, zRvis 
napiris gonivruli aTvisebis RonisZiebaTa SemuSavebis miz-
niT, morfologiuri da dinamikuri aspeqtebis kvlevas, aSka-
rad didi Teoriuli da praqtikuli mniSvneloba gaaCnia. 
cxadia, rom dasmuli sakiTxi mniSvnelovani geografiuli 
problemaa, misi gadawyveta avtoris mecnierul amocanas war-
moadgens.  

odiSis zRvispira zolis aTvisebis mcdeloba axali 
araa. gasul saukuneSi daWaobebuli vakis miwis resursebis 
aTvisebisa da kolxeTis  regionis mdgradi ganviTarebis 
mizniT Waobebis daSrobis farTo RonisZieba Catarda. Tumca, 
mas STambeWdavi dadebiTi Sedegi ar mohyolia. Waobebis da-
Srobis mizniT hidroteqnikur-meloraciuli proeqtebis rea-
lizaciam axali saSiSroebebi Seqmna: datborva, niadagebis 
meoradi daWaobeba, havis maregulirebeli unaris daqveiTeba 
da sxv. maTis stabilizaciis mizniT damatebiT Catarebuli 
RonisZiebebis (wyalmovardnebisagan savargulebis dacvis mi-
zniT miwis zvinulebis mowyoba, arxebis gayvana, wylis na-
kadebis pikuri xarjebis regulireba da xelovnuri poli-
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furkacia, kolmataJi, qviSis refulireba) realizaciam dade-
biTTan erTad, negatiuri (,,qviSis qarbuqi”, wyalmovardnebis 
gaxSireba, zRvis napirebis ngreva da plaJebis warecxva) Se-
degebi (Колхидская, 1990) mogvca.  

odiSis sanapiro xazi rkalisebri formisaa da zogadad 
Crdilo-dasavleTidan samxreT-aRmosavleTisakenaa mimarTu-
li. Tavdapirvelad, md.md. kelasuri-patara kodor-is sana-

piro monakveTze zRvis kidis orientireba (Az=140-1600) sam-
xreT-aRmosavluria. plaJi ZiriTadad kenWnari masaliTaa 
agebuli, Tumca samxreTi mimarTulebiT plaJSi qviSis fra-
qciis zrda SeiniSneba. md. patara kodoris SesarTavidan sa-
napiro xazis azimuti, 4 km-is manZilze, SesamCnev cvlilebas 
ganicdis - mkveTrad uxvevs aRmosavluri mimarTulebiT da 
azimutic 1300-ia (Алпенидзе, 2014). 

aqedan, napiris xazi SesamCnev momrgvalebas ganicdis, 
rac md. kodoris SesarTavis Sverilis formirebasTanaa (nax. 
№ 1) dakavSirebuli. am mdinaris mier gamoziduli masalis 
daleqva reliefis (45 km2) akumulaciuri formis - deltis 
warmoqmna ganapirobebs. Tavdapirvelad, sanapiro xazi samx-
ruli mimarTulebisaa, rac md. kodoris wylis nakadis zRvis 
akvatoriaSi SeerTebis wertilamde grZeldeba. Semdgom, sana-
piro xazis azimuti Tavdapirvelad 1100, xolo Semdgom (2,5 
km-is daSorebiT) ukve 800-Seadgens. aq, sakmaod farTo (45-50 
m) plaJis SemadgenlobaSi kenWnari masalis gabatonebas aqvs 
adgili. 

nax. № 1. md. kodoris SesarTavi da delta. 
 

md. kodoris SesarTavTan, zRvus kidis perimetrze, 4,0-
4,5 km-is perimetrze sami akumulaciuri genezisis koncxia 
formirebuli: md. kodoris SesarTavis marjvniv - kodoris, 
xolo mis marcxena mxares - beRlanisa da iskuriis.  
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md. kodoris akumulaciuri koncxisaRmosavleTiT far-
To da gaSlili skurCis yurea gaSlili. mis farglebSi sa-
napiro xazis sigrZe 7,0 km aRwevs. plaJis SemadgenlobaSi 
didi cvlilebebi ar SeiniSneba, xolo misi sigane mniSv-
nelovnad klebulobs. koncxi iskuriis aRmosavlur frTaze 
zRvis kidis azimuti 50-600-is, xolo yures Sua nawilSi 75-
800-is farglebSi meryeobs. yures aRmosavluri frTa arc Tu 
SesamCnevadaa gamoxatuli, romelzedac zRvis kidis azimuti 
80-1000-is diapazonSi ganicdis cvalebadobas. aqedan, md. Moq-
vis SesarTavamde, sanapiro xazi mcire klaknilobiT xasiaT-
deba da azimutic 90-1200-is farglebSi meryeobs. imave mimar-
TulebiT, plaJis SemadgenlobaSi  qviSis fraqcia matulobs, 
romlis gamoCena patara mdinareebis (TomuSi da dRamiSi) na-
tanis granulometriiTaa (Джаошвили, 1986) ganpirobebuli. 
napiris SedarebiT gamozneqil ubanze (sigrZe 2,5-3,0 km), md. 
WaSas SesarTavis zRvis kidis azimuti jer 1000-s, Semdgom 
1400-s, xolo aRmosavlur frTaze 900-s Seadgens. 

md. moqvis SesarTavidan oCamCiris navsadguris molamde 
zRvis sanapiro xazis (1,2 km) azimuti 1350-ia. navsadguris 
molis dasavluri, qarpira mxareze md. moqvis natani masalis 
dagrovebas aqvs adgili, rac am hidroteqnikuri nagebobis 
mier natanis sanapirosgaswvrivi nakadis Semaferxebeli (mas-
alis moZraobis SeCereba) gamoqmedebiTaa gamowveuli. oCamCi-
ris sazRvao navsadguris mSeneblobis (1933-1935 ww) Semdgomi 
eqsploataciis (1935-2015 ww) periodSi (80 weli) navsadguris 
molis dasavlur kideze 2204000 m3 natani masalis dagro-
vebas qonda adgili. am moculobidan plaJwarmomqmneli fra-
qciis sidides 664000 m3 unda (Джаошвили, 1986) Seedgina, rac 
oCamCire-ganmuxuris sanapiroze 16600 m3/ww natani masalis de-
ficits iwvevda da, kenWnari masalis xexvis gaTvaliswinebiT, 
daaxloebiT 13-15,0 aTas m3/ww Seadgenda. 

oCamCiris ubes sanapiro perimetrze (7 km) sanapiro xazi 
azimuti mkveTrad icvleba. Tavdapirvelad igi napiris mokle 
(1,0-1,2 km) ubanze 80-900-is, xolo Semdgom 130-1400-is fargle-
bSi meryeobs. portis eqsploataciis pirvelive wlebSi, md. 
moqvis natani masalis nakadis portis molis mier gadakve-
Tas, e.w. qveda warecxvebis gamo, sanapiros Zlieri abrazia 
da, Sesabamisad, napiris xazis aqtiuri (200-250 m) ukan (Алпе-
нидзе, 1975) daxeva moyva. yvelaze aqtiurad es procesi, swor-
ed portis aRmosavlur kideze warimarTa. napirebis ngrevisa 
da degradaciis Senelebis mizniT sanapiros 4,0 km-is peri-
metrze (qalaqis midamoebi) plaJis masalis damWeri napirsa-
magri bunis seriis mSenebloba ganxorcielda. 
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oCamCiris aRmosavleT ubanze, md. RaliZgis SesarTavis 
aRmosavleTiT sanapiro xazis azimuti jer 1500-is, Semdeg ki  
samxruli mimarTulebisaa da 160-1700-ian mniSvnelobas Rebu-
lobs. aq napirebi aramdgradi. plaJi saSualo da, umTavre-
sad, wvrili kenWnari masalisagan Sedgeba, qviSas ki damor-
Cilebuli roli ukavia. md. enguris SesarTavis marjvena 
mxareze (sof. ganmuxuri) plaJis masalaSi msxvili kenWebis 
raodenoba matulobs. 

 

 
nax. № 2. md. rionis axli kalapotis SesarTavi  

 
md. enguris SesarTavTan napiris Sverilis gverdiT xme-

leTSi SeWrili ube iqmneba, Tumca ramdenime kilometris 
manZilze isev swordeba da md. rionis axal kalapotTan (md. 
nabada) sakmaod gamozneqil perimetrze, anakliis ube Tavis 
morfologiur gamovlinebas amTavrebs. md. rionis axali ka-
lapotis SesarTavTan (nax. № 2) wylis nakadi 4 totad iyo-
fa. maT Soris, marjvena da marcxena totebs Sua nawilSi 
sakmaod didi samkuTxedisebri formis kunZulis zRvispira 
sanapiro perimetri 2,5 km-s aRwevs. mis samxreT nawilSi pa-
tara kunZulis napiris xazis sigrZe 650 m-ia. 

md. rionis axali kalapotis SesarTavidan foTis navsa-
dguramde, 2,3 km-is manZilze, sanapiros azimuti samxruli 
orintaciisaa da saSualo zomis fraqciis qviSebiTaa agebu-
li. plaJis zoli sakmaod ganieria (200-230 m), rac foTis 
navsadguris (eqsploataciaSi Sevida 1884 wels) molis mier 
qviSis sanapiros gaswvrivi nakadis gadaketvas ukavSirdeba. 
cxadia, rom navsadguris samxreTi nawilis zRvis sanapiro 
SesamCnevi deficitis pirobebSi aRmoCnda. amitomac, e.w. didi 
kunZulis farglebSi sanapiro xazis ukan daxevam 800-850 m 
Seadgina.  



72 

 

odiSis Savi zRvis sanapiro zonis morfodinamikis Ses-
wavlisa da aTvisebis mizniT mizanSewonilia mTavari faqto-
rebis (talRebi, aluvioni) reJimis ganxilva. maT Soris, erT-
erTi maTganis - talRuri reJimis Sesaxeb msjeloba inter-
polaciiT Tu SegviZlia. maT Soris, yvelaze reprezenta-
tulia soxumis, oCamCirisa da foTis hidrometeorologiuri 
sadguris (hms) dakvirvebis masala. pirveli maTgani soxumis 
koncxis distalur nawilSi (cxrili № 1) iyo ganTavsebuli. 
cxadia, rom am sadguris mier dafiqsirebuli talRebis pa-
rametrebi napiris sakmaod grZel (TiTqmis 50 km) perimetrze 
SeiZleba reprezentatiulad CavTvaloT. am sadgurSi tal-
Rebis aRricxva 35 wlis ganmavlobaSi ganuwyvetliv mimdin-
areobda da dakvirvebis Sedegad miRebuli SemTxvevaTa ricx-

vi 18 aTass aRemateba. amave dros, Relvis erTbaliani (h =0,0-
0,25 m) gameorebaTa ricxvi 7 aTas aRemateba, Tumca plaJis 
masalaze maTi umniSvnelo energetikuli zemoqmedebis gamo, 
Cven mier mxedvelobaSi araa miRebuli. 

soxumis koncxis distalur nawilSi ganTavsebuli Rel-
vis parametrebis aRricxvis (cxrili № 1) monacemTa anali-
zidan Cans, rom gabatonebuli talRebis mimarT zRvis napi-
ris zogadi samxreT-aRmasavluri orientirebis miuxedavad, 
sakvlevi regionis aRniSnul (md.md. kelasuri-RaliZga) peri-
metrze, sanapiro xazi sakmao araerTgvarovnebas amJRavnebs. 
amis gamo, napirebis sxvadasxva ubnebze, talRuri reJimi 
friad gansxvavebul suraTs iZleva. soxumis ubis dasavlur 
frTasa da mis Sua nawilSi (md. besleTis SesarTavis mar-
jvena da marcxena ubnebi) Zlieri dasavluri Stormuli ta-
lRebis Semosvlas adgili ara aqvs. igi daculia soxumis 
koncxis Sverilis mier, rasac am konkretul ubanze napiris 
ekranireba mosdevs. 

 
cxrili№ 1. Relvis parametrebi. 35 wlis uwyveti dakvirvebis Sedegebi 
soxumis koncxis talRsazomi sadguris monacemebis mixedviT. rep-
rezentatulobis seqtori - zRvis sanapiro perimetri gumisTis delt-
soxumis yure-md. RaliZgas SesarTavi 

bali aRm. samx. aRm samxr samxr.das Ddas. jami 

შ რ % შ რ % შ რ % შ რ % შ რ % შ რ % 
0,25-0,5 248 2,6 563 5,1 2023 18 2584 23,5 1117 10,1 6535 59,7 
0,5-0,75 83 0,5 338 3,1 867 7,9 1081 9,8 415 3,8 2784 25,1 

0,75-1,25 26 0,1 125 0,8 350 3,2 610 5,5 264 2,4 1375 12,0 
1,25-2,0 -  25 0,4 47 0,4 137 1,2 48 0,5 257 2,5 
2,0-3,5 -  2 0,1 8 0,1 29 0,3 16 0,2 55 0,7 
3,5-6,0 -  - - - - 2 - 1 - 3 - 
jami 357 3,2 1053 9,5 3295 30 4443 40,3 1861 17,0 1109 100 



73 

 

dasavluri rumbis talRebis napirze Semosvla da pla-
Jis masalaze zemoqmedeba, swored md. kelasuris SesarTavT-
an iwyeba. aqedan, md. kodoris deltis mimarTulebiT dasav-
luri talRebis Tavisufali moqmedebis seqtori ixsneba da 
farTovdeba. amitom, dasavluri da samxreT-dasavluri tal-
Rebis moqmedeba TandaTanobiT matulobs. amave dros, md. Ke-
lasuris SesarTavis dasavleTiT Semodian samxreT-aRmosav-
luri da aRmosavluri mimarTulebebis SedarebiT susti ta-
lRebi. am ukanasknelTa moqmedebis gamo, md. kelasuris wvri-
li fraqciis natani (qviSebi) md. besleTisaken anu aRmosa-
vleTiTaa mimarTuli, rac napirosgaswvrivi nakadis genera-
luri mimarTulebis sapirispiroa (Алпенидзе, 1988). wvrili ma-
sala md.md. kelasuri-besleTismonakveTze, wlidan wlamde 
dakonservebas ganicdis da, napiris am 2 km-ian ubanze, qviSi-
ani plaJis formirebas ganapirobebs.  

msgavsi morfodinamikuri mdgomareoba iqmneba md. Kodo-
risa mis samxreTiT zRvaSi Semdinareebis (TomuSi, dRamiSi, 
moqvi, RaliZga) SesarTavebis midamoebSi. rogorc cxrili № 
2 gviCvenebs, md.md. kelasuri-kodoris SesarTavebs Soris (ma-
nZili, 20 km) mudmivi wylis nakadebs zRvaSi yovelwliurad 
32700 m3 ativnarebuli natani (Джаошвили, 1986, 2003) SemoaqvT, 
fskerze mcocav-mgoravi natanis wliuri moculoba 11000 m3, 
xolo plaJwarmoqmneli masalis raodenoba 23150 m3/ww Sead-
gens. Tu vivaraudebT, rom fskeruli natani mTlianad plaJ-
warmoqmnaSi Rebulobs monawileobas, maSin ativnarebuli na-
tanis plaJis warmoqmnaSi monawileobis wili 12050 m3/ww-is 
toli anu mTliani ativnarebuli masalis 52% unda Seadgi-
nos. bunebriv reJimSi plaJwarmoqmneli masalis es moculo-
ba (23250m3/ww) sanapiros am monakveTis natanis napiris gasw-
vrivi nakadis simZlavres Seesabameba da napiris mdgradoba-
sac is ganapirobebda.   
cxrili№ 2. mdinareTa wliuri aluviuri masala.  (md.md. kelasuri-
kodoris monakveTi, S. jaoSvilis, 1986 mixedviT) 

mdinareebi ativnarebuli 
natani, m3/ww 

mcocav-mgoravi 
natani, m3/ww 

plaJuri natanis 
moculoba, m3/ww 

kelasuri 21600 5750 15700 
maWara 6650 2400 5000 
aguZera 650 450 600 
fSafi 1150 750 650 
skurCa 1000 800 700 
p. kodori 1650 950 500 
kelasuri-
kodori 

32700 11100 23150 
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amave dros, plaJebis mdgradobis darRveva da warecx-
vebi iSviaTobas ar warmoadgens. amis mizezebi ramdenimea: 1). 
eqstremaluri Stormebis SemTxvevebSi napirisgaswvrivi naka-
dis tevadobis mkveTri zrda, simZlavris dacema, talRebis 
muSaobis gazrda, xolo misi kvebis produqtis - natani masa-
lis mwvave deficitis Camoyalibeba; 2). adamianis aragoni-
vruli sameurneo saqmianobiT gamowveuli kalapotis aluvi-
uri da plaJis masalis gazidva ama Tu im mizniT (samSeneb-
lo industria, gzebis dageba) da sanapiro zonaSi natanis 
deficits xelovnuri Seqmna. orive SemTxvevaSi, rogorc 
bunebrivi, ise xelovnuri qmedebebiT - napirebis degradaciis 
xelSemwyobas aqvs adgili. 

am mxriv, sakvlevi raionis kelasuri-kodoris sanapiro 
monakveTi gamonaklisi srulebiT araa. gasuli saukunis meo-
re naxevarSi, natani masalis gazidvis mankieri praqtikis pi-
robebSi, md.md. kelasuri-kodoris sanapiro sakmaod Zlieri 
datvirTvis qveS moeqca. md. kelasuris kalapotisa da am 
mdinaris SesarTavidan aRmosavleTiT - daba gulrifSisa da 
sof. babuSeras zRvispira zolidan plaJwarmomqmneli nata-
nis gazidvam, mxolod 10 wlis (1959-1969 ww) ganmavlobaSi, 265 
aTasi m3 Seadgina. natanis sanapirodan gazidvis zusti sidi-
de CvenTvis ucnobia, Tumca adgilobrivi mosaxleobis gamo-
kiTxvisa da regionSi Catarebuli samSeneblo industriis 
simZlavreTa gaTvaliswinebiT - es maCvenebeli erTi rigiT 
meti unda iyos.  

rogorc kvlevebma gviCvenes, md. kelasuris plaJwarmo-
mqmneli masalis SesrTavispira fragmentze gamotanasa da 
dagrovebas wylis nakadis maRali xarjis pirobebSi anu ga-
zafxul-zafxulis periodSi aqvs adgili. Tumca rogorc 
aRmoCnda, SesarTavis farglebSi akumulirebuli natani masa-
lis mier Seqmnili wyalqveSa gamotanis konusi araerTjerad 
gardaqmnasa da amgebeli masalis gadanawilebas ganicdida. 
napiris am monakveTze, wlis sezonebis Sesabamis dros, avto-
ris mier (Алпенидзе, 1988) Catarebuli ganmeorebiTi agegmvebis 
Sedegad, talRebis zemoqmedebebis Sedegad, md. kelasuris 
konusis gardaqmnis (cxrili № 3) naTeli suraTi miviReT. am 
cvlilebis analizi gviCvenebs rogorc plaJis aluviuri ma-
salis zRvis SesarTavispira fragmentze Semosvlis xasiaTs, 
ise napirisgaswvriv nakadSi mis CarTulobas.  
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cxrili№ 3. md. kelasuris SesarTavispira fragmentis reliefis 

deformacia sezonebis  mixedviT  
wlis dro, sezoni akumulacia, 

(+) m3 
warecxva,  
(-)m3 

deformaciis 
jami, (+±) m3 

Semodgoma-zamTari 7540 10370 -2830 
gazafxuli-zafxuli 11720 8605 +3165 
zafxuli-Semodgoma 4040 3640 +400 
jami 23300 22615 +735 

 
rogorc cxrili №3-dan Cans, md. kelasuris aluviuri 

masalis SesarTavispira ubanze Semosvla (11720 m3) da Sesar-
TavTan dagroveba umTavresad gazafxul-zafxulis atmosfe-
ruli naleqebisa (wvimebi) da sanapiros mimdebare mTebSi 
(zR. donidan 2500 m-mde) Tovlis dnobis Sedegad gamowveul 
wyaldidobebs ukavSirdeba. myari natanis zRvispirze Semo-
tanis meore piki (7540 m3) gviani Semodgomisa da zamTris ep-
izoduri Tavsxma wvimebiTaa gamowveuli. md. kelasuris au-
zSi zafxuli-Semodgomis sezonebi, atmosferuli naleqebis 
simciriTa da Tovlis safars moklebuli mTebidan wylis um-
niSvnelo CamonadeniT xasiaTdeba, romelmac aluviuri masa-
lis siRaribe da md. kelasuris gamotanis konusis simcire 
(4040 m3) gamoiwvia. wlis ganmavlobaSi ki gamotanis konusis 
jamurma moculobam 23300 m3 Seadgina1.  

cxadia, rom gamotanis konusis deformacia da misi am-
gebeli natanis SesamCnevi warecxva sezonebis mixedviT arae-
rTgvarovnad mimdinareobda. Semodgoma-zamTris Zlieri Sto-
rmebis gamo warecxvis sididem 10370 m3 Seadgina da am ubanze 
reliefis deformaciis uaryofiTi balansi (-2830 m3) mogvca. 
gazafxul-zafxulis sezonebSi, natani masalis maRali xar-
jisa da zRvis Stormebis SedarebiT dabali sidideebis ga-
mo, mniSvnelovani warecxvebis (8605m3) miuxedavad, konusis 
deformaciis balansis dadebiTi sidide (+3165m3) dafiqsirda. 
zafxulisa da Semodgomis unaleqo da Stormebs moklebuli 
Stilis sezonebi ki rogorc akumulaciis (4040 m3), ise ware-
cxvis (3640 m3) dabali sidideebiTa da gamotanis konusis ba-
lansis, mcire (+735 m3) magram, dadebiTi maCveneblis dafiqsi-
rebiT xasiaTdeba.              

amasTan dakavSirebiT unda aRiniSnos, rom odiSis Crdi-
lo-dasavleTi nawilis zRvaSi uSualod Semdinare wylis 

                                                            
1  gasaSualoebuli monacemebi miRebulia md. kelasuris gamotanis 
konusis parametrebis 5 wlis ganmavlobaSi, sezonuri gazomvebis 
Catarebis safuZvelze. 
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SedarebiT didi arteriebis (md.md. kelasuri, kodori, Ral-
iZga, moqvi) plaJwarmomqmneli masalis SesarTavispira akvat-
oriasa da plaJis zolSi dagrovebisa (akumulacia) Tu ware-
cxvis sezonuri da wliuri mimdinareobis suraTi asaxavs ra 
napiris am perimetris mdinareTa SesarTavebis morfodinami-
kis saerTo (zogad) aspeqtebs - mxolod erT-erTi maTganis 
(md. kelasuris) sivrce-droiTi cvlilebis Cveneba – sakmari-
sad CavTavaleT. 

 
cxrili№ 4. mdinareTa aluviuri masala md.md. kelasuri-kodoris 
monakveTze. (S. jaoSvilis, 1986 mixedviT) 
mdinareebi ativnarebuli 

natani, m3/ww 
mcocav-mgoravi 
natani, m3/ww 

plaJuri natanis 
moculoba, m3/ww 

kodori 485100 66800 270000 
buleva 650 200 150 
WaSa 850 500 450 
TumuSi 1150 750 850 
dRamiSi 3350 1750 1850 
cxeniswyali 1150 750 800 
moqvi  21600 5950 8300 
aZiqva 1000 650 750 
RaliZga  45300 9300 21700 
oqumi 14900 4850 7200 
kodori-enguri 575050 

 
91500 

 
312050 

 
 

rac Seexeba md. kodoris sanapiros dinamikur (Кикнадзе, 
1977) sistemas (perimetri, 67 km), zRvis napiris farglebSi 
Semodinebul wylis nakadebs (cxrili№ 4) sanapiro zonaSi 
575050 m3/ww ativnarebuli masala SemoaqvT, romlis 38% anu 
220450 m3 natani plaJis masalis formirebaSi Rebulobs mo-
nawileobas. fskeruli natani masalis jami regionSi 91500 
m3/ww Seadgens. plaJuri natani masalis jamuri moculoba 
312050 m3/ww-is tolia (Джаошвили, 1986), romelSic mcocav-
mgoravi natanis wili 29,2 % Seadgens, xolo danarCeni 70,8% 
anu 220,45 aTasi m3/ww ativnarebuli natanis plaJwarmomqmnel 
fraqciaze (>0,2 mm) modis. aRniSnuli moculobis natani 
masalidan mTavari momwodebeli md. kodoris wylis mZlavri 
(auzis farTobi - 2035 km2, sigrZe - 79 km, xarji - 89 m3/wm, Ca-
monadenis moculoba - 2,82 km3) nakadia. am mdinaris mier nat-
anis wliuri moculobebis struqtura Semdegnaria: ativna-
rebuli - 485100 m3, fskeruli - 66800 m3, plaJwarmomqmneli na-
tani - 270000 m3. amasTan, ativnarebuli natanis wliuri mocu-
lobis wili 41,9 % anu 203, 2 aTasi m3 Seadgens.  
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md. kodoris SesarTavis gamozidvis konusis formirebas 
gvian gazafxulisa da mTeli zafxulis ganmavlobaSi aqvs 
adgili. mdinaris simRvrive 300-500 g/m3 Seadgens, xolo ga-
motanis konusis farglebSi akumulirebuli plaJwarmomqmn-
eli masalis (270 aTasi m3/ww) didi nawili - 100 aTasi m3/ww 
wyalqveSa kanionSi STainTqmeba. gasuli saukunis 80-ian wle-
bamde, koncxi iskuriis ubanze, napirisgaswvrivi nakadis gav-
rcelebis zonaSi, 150 aTasi m3/ww-Si plaJis masalis gazidvas 
qonda adgili. skurCas ubeSi ki mxolod 20 aTasi m3/ww simZ-
lavris napirisgaswvrivi nakadi Semodioda, romelic faqto-
brivad aqve rCeba da ubis samxreT-aRmosavleTiT arc ki 
vrceldeba. sakuTriv ubeSi, samxruli talRebis moqmedebis 
SemTxvevaSi, napiris mokle monakveTze susti ukumimarTule-
bis nakadis warmoqmnas aqvs adgili. misi damadasturebel 
faqts warmoadgens ubis Sua nawilSi warmoqmnili efemeru-
li akumulaciuri Sverili. natanis ukumimarTulebiT moZra-
obas iwvevs koncxi iskuriis gamozneqva, romelic ubis napir-
is aRmosavleTi nawilis ekranirebas (ЛеонтьевиСафьянов, 1973) 
iwvevs. aqedan, md. enguris SesarTavis mimarTulebiT, Sedare-
biT patara mdinareebis mier damatebiT 42000 m3/ww-ze meti 
plaJwarmomqmneli fraqciis masalis Semotana fiqsirdeba. 
Tumca, kenWnari masalis xexvis gamo napirisgaswvrivi nakad-
is simZlavre saboloo jamSi 35-40 aTas m3/ww (Колхидская…, 
1990) ar aRemateba. 

oCamCiris sazRvao navsadguris eqsploataciaSi Sesvla-
mde (1933-1935 ww), md. kodoris natani masala md. enguris Ses-
arTavamde vrceldeboda da md. moqvis SesarTavamde napi-
rebis stabilurobas ganapirobebda. amJamad ki, md. kodoris 
natani mxolod skurCis ubis Sua nawilamde aRwevs. zRvis 
kidis danarCeni sanapiro perimetris plaJis viwro zoli Se-
darebiT mcire  Semdinareebis (buleva, WaSa, TumuSi, dRami-
Si, cxeniswyali) mier zRvaSi gamotanili plaJwarmomqmneli 
masaliT ikvebeba (4100 m3/ww) da, misi araskmarisi raodenobis 
gamo, aSkara warecxvebs ganicdis. SedarebiT stabiluri na-
pirebi mxolod mdinareTa SesarTavebis mokle ubnebze Se-
imCneva. 

amdenad, md.md. kodori-enguris SesarTavebs Soris alu-
viuri plaJwarmomqmneli masalis wliuri moculoba 312050 m3 
Seadgens, rasac 67 km-is sanapiro perimetrze stabiluri da 
mdgradi mdgomareoba unda ganepirobebina. Tumca, msgavsi 
mdgomareoba aq ar Camoyalibda, romelsac xeli Seuwyo ro-
gorc bunebrivma (natanis xexva, STanTqma wyalqveSa kanioneb-
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Si), ise anTropogenurma (natanis gazidva, portis mSeneb-
loba, araswori napirdacva) faqtorebma. 

plaJis zolis aqtiuri warecxva da napiris abrazia aR-
niSnuli navsadguris agebis meore welsve dafiqsirda. Tvad-
apirvelad man navsadguris mimdebare ubnebi, xolo mogvian-
ebiT qalaqis zRvispira perimetri moicva.amJamad, is md. Ra-
liZgamde vrceldeba.navsadguris mimdebare ubanze maRali (8-
10 m) klifi gamomuSavda, napiris ukan daxevamac STambeWdavi 
(250 m) sidide (Алпенидзе, 1975) mogvca. qalaqis dacva aqtiuri 
napidacviTi meTodebiT warimarTa. aq, bunis sawyisi seriac 
aigo. napirisa da TviT napisamagri nagebobis mdgradobis Se-
narCunebis mizniT, bunis jibis inertuli masaliT period-
uli Sevseba mimdinareobda. amis miuxedavad, bunis seriis mi-
mdebare ubnebi qveda warecxvebis qveS aRmoCnda da axali 
seriis mSeneblobas moiTxovda. dRes, q. oCamCiris sanapiroze 
55 bunaa agebuli, romelTa nawili aSkarad deformirebulia 
da TavianT movaleobas ver asruleben. napiris am monakveTis 
dacvis praqtika (betonis nagebobaTa mSenebloba) XX sauku-

nis Sua wlebis napirdacvis msoflioSi danergil (Walker, 
1981; Зенкович, 1987) araracionalur politikas eqvemdebareb-
oda da yvelgan negatiuri Sedegebi mohqonda, rac ramdenime 
wlis Semdgom axali - „qarTuli meTodiT“ Seicvala kidevac.  
md.md. RaliZga-enguris sanapiros farTo zoli dabali da 
Waobiania, romelic md. natanebis SesarTavamde vrceldeba. 
napiris am perimetris bunebrivi reJimis mkveTri Secvla md. 
enguris kalapotSi hes-is agebasa da wylis nakadebis sivr-
cebriv regulirebas ukavSirdeba. kaSxlis aSenebisa da md. 
enguris wylis md. eriswylis gafarToebul, gaganierebul 
da gaRrmavebul kalapotSi lokalizaciis Semdeg axal sa-
dinarSi Txevadi Camonadeni 100 m3/wm (sxva monacemebiT 425 
m3/wm) gaxda. mas wylis dinebis sakmaod maRali siCqare Sesa-
rTavamdec ki aqvs SenarCunebuli. amis gamo aSkaraa, rom 
zRvaSi SeWrili wylis nakadi e. w. „bunis“ efeqtis ((Колхидс-
кая, 1990) formirebas iwvevda, rac natanis napirisgaswvriv na-
kadze Semaferxebel zemoqmedebas axdenda. cxadia, rom naka-
dis masala am arxis SesarTavis CrdiloeT (marjvena) mxares 
ileqeboda, xolo mis samxreT napirze arc ki Semodioda. 

md. eriswylis SesarTavis samxreTi nawilis napiri kat-
astrofuli (17 m/ww) siswrafiT ukan ixevda. baTimetriuli 
rukebis Sedarebis safuZvelze Catarebulma gamoTvlebma 
(Маткава, 1987) aCvena, rom md.md. eriswyali-enguris SesarTav-
ebs Soris (sigrZe 23 km) sami wlis ganmavlobaSi (1977-1979 
ww) warecxvebis (natanis diametri 0,15 mm) maCvenebelma 150 
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aTasi m3, anu 50 aTasi m3/ww Seadgina. aqedan gamomdinare, 
ngrevas ver gadaurCa sanapiros rigi nagebobebi. Tumca, ukve 
1980-ian wlebSi aq axali wonasworoba damyarda. amJamad, nap-
iri stabilur warecxvas (2-5 m/ww) ganicdis da natanis mu-
dmiv deficitSi (25-30 aTasi m3/ww) imyofeba.          
 
cxrili  № 5. mdinareTa wliuri aluviuri masala. md.md. enguri-rionis 
monakveTi. (S. jaoSvilis, 2003 mixedviT) 

mdinareebi Camonadeni 
aTasi m3/ww 

sanapiro 
aTasi m3/ww 

zRviuri, aTasi 
m3/ww 

enguri 260/15002 78,0/490,0 182/1010 
xobi 130 40,0 90,0 
rioni Crd. toti 1990 610 1380 
rioni samxr. toti 1550 450 1100 
enguri-rioni 3930/51702 1178/15902 2752/35802 

 
.md. enguri-rionis SesarTavebs Soris mdinareebis mier 

sanapiro zonaSi gamotanili aluvionis moculoba 3930,0 aT-
as m3/ww (daregulirebamde ki 5170 aTas m3/ww) Seadgens. Aqed-
an, plaJis (cxrili№ 5) amgebeli fraqciis moculoba 1178,0 
aTasi m3/ww (daregulirebamde 1590 aTas m3/ww) Seadgens. amave 
dros, sanapiros gansaxilvel perimetris ori mTavari mdi-
nare (enguri da rioni), gasul saukuneSi, STambeWdavi anTro-
pogenuri datvirTvebis qveS moeqca. md. enguris hes-is mSene-
blobasTan dakavSirebiT, daba jvarTan kaSxlis agebam, 
wylis nakadisa da natani masalis regulireba gamoiwvia. md. 
enguris natanis mTliani moculobam (1,5 mln m3/ww) da, maT 
Soris, plaJuri masalam (400 aTasi m3/ww) hes-is wyalsacavSi 
daiwyo daleqva, zRvis sanapiro zona ki aluvionis kvebis 
gareSe darCa.  

md. rionis deltis formirebis bunebrivi procesic am 
130 wlis win Sewyda. manamde ki delta zRvaSi Sezneqili sa-
mkuTxedis formas inarCunebda. md. rioni or nawilad iyof-
oda. mis mTavar samxrul totSi wylis nakadis 75 % gaedi-
neboda, meores ki kalapoti qalaqis farglebSi qonda gamo-
muSavebuli. maT Soris, amJamadac „didi kunZuli“ mdebare-
obs. aqve, CrdiloeTi totis siaxloves, 1884 wels porti 
aigo, romelsac Sida akvatoriis talRebis dasacavi moli 
miuSenes. amave dros, moulodnelad, md. rionis wylis naka-
dis didi nawili CrdiloeT totSi gadavida, romlis para-
lelurad, misi SesarTavis win, wyalqveSa kanionis saTavis 
(„ormo“) aqtiuroba (8 m/ww), xolo didi kunZulis sanapiroze 

                                                            
2 daregulirebamde. 
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katastrofuli ukan daxeva (40 m/ww) dafiqsirda. amasTan, 
wyalqveSa sanapiro ferdobze (8-9 m siRrmemde) Zlieri 
warecxva warimarTa, romelic (14 m siRrmemde) dResac ((Кол-
хидская, 1990)) grZeldeba.  

md. rionis CrdiloeT totSi wylis xarjis zrdam, qal-
aqis datborva gamoiwvia. amitom, gadawyda misi, ufro Crdi-
loeTiT, axal xelovnur kalapotSi (md. nabada) gadagdeba 
da, am mizniT, wyalgadamanawilebeli nageboba (zRvidan 7 km 
daSorebiT) aages. am axal - md. nabadas kalapotSi md. Rio-
nis wylis 90 % da natani masalis 1990 aTasi m3/ww gadavida. 
amis paralelurad, md. rionis axali deltis formirebis 
procesic swrafad warimarTa da amJamadac mimdinareobs. 
axali SesarTavis deltis farTobma 10 aTasi km2 Seadgina da 
zRvis akvatoriaSi 2 km-iT SeiWra. amJamad, wvrili qviSisa da 
Tixebis nataniT agebuli deltis moculoba 60 mln m3 aRe-
mateba. deltis moculobis zrdasTan erTad gaizarda foTis 
portis Sida akvatoriis mosilva da mis samxreTiT mdebare 
didi kunZulis sanapiros ukan (900 m-mde) daxeva. napirdacvis 
Zvelma meTodma saqmes ver uSvela. betonis masiuri lodebis 
berma ramdenime wlis Semdeg qviSaSi „CaiZira“ da dadebiTi 
efeqti ver moitana. napirdacvis mizniT, bunis seriis agebam 
da maTi jibeebis qviSis masaliT Sevsebam napiris ukan daxe-
vis tempis Seneleba ver SeZlo, napirdamcavi nagebobebi ki 
deformirebuli aRmoCndnen da napiridan Sors „kunZulebad“ 
gairiynen.    

rac Seexeba md. xobis hidrologiur maxasiaTeblebs un-
da iTqvas, rom am mdinaris wylis nakadSi Setivnarebuli 
wvrili fraqciis masalis wliuri moculoba 120 aTas m3 
Seadgens, xolo msxvili fskeruli natani masalis mocu-
loba 13 aTasi m3-iT  ganisazRvreba. maTi jamidan (133 aTasi 
m3/ww) plaJis warmoqmnaSi monawileobas 39 aTasi m3/ww Rebu-
lobs, romelic md. rionis axal SesarTavamde perimetrze 
xels uwyobs plaJebis mdgradobas. md. rionis Zveli (samxre-
Ti toti) kalapotis SesarTavis samxreTiT md. fiCoramde sa-
napiro xazi aseve ukan daxevas ganicdis. plaJis qviSebis di-
unebis amgebeli qviSebi Waobebis akvatoriis dasavluri naw-
ilisaken gadaadgildebian da, maTi farTobis SemcirebasTan 
erTad, torfis gruntis zedapirs ikaveben.    

amgvarad, odiSis Savi zRvispira sanapiro zolSi Semo-
suli aluviuri masalis moculobis struqtura Semdegnai-
ria: odiSis mdinareebis mier zRvaSi yovelwliurad Semodis 
6 283 350 m3 natani masala Semodis. aqedan plaJis warmoqmnaSi 
monawile natanis moculoba 2 093 200 m3-ia.                              
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Relvis reJimi da Stormuli talRebis eqstremaluri 
maCveneblebidan, napiris am fragmentze, yvelaze reprezent-
atuli foTis hidrometeorologiuri sadguris (hms) dakvir-
vebis (cxrili № 6) masalaa. talRebis  maqsimaluri parame-
trebi (H=8,5 m; L=90 m; T=9,4 wm) ZiriTadad zamTris sezonSia. 
gabatonebuli mniSvneloba samxreT-dasavluri (33 %) da das-
avluri (25 %) mimarTulebis (alfeniZe da sxv., 2011; alfeniZe 
da sxv., 2013; alfeniZe da sxv., 2013) talRebs gaaCniaT. Sana-
piros mimdebare zRvis akvatoriis fskeri sakmaod damrecia 
da, amitomac, talRebis refraqciac napiridan Sors iwyeba. 
am pirobebSi talRis frontebi izobaTebis TiTqmis parale-
lur mdgomareobas Rebuloben da energiasac TandaTanobiT 
kargaven. talRebis sxivebi (orTogonalebi) ki sanapiro xaz-
Tan normalis mimarTulebiT (900) lagdebian da natanis napi-
risgaswvrivi nakadis tevadobac mkveTrad ecema. arc nakadis 
Semxvedri migraciebis gamovlinebaa gamonaklisi SemTxveva. 
 
cxrili№ 6.talRis elementebis maqsimaluri sidideebi sezonebis 
mixedviT 

talRis elementebi sezonebi wliuri 

IV-VIII IX-III 

simaRle (მ) 2,5-4,0 5,0-8,5 8,5 

sigrZe (მ) 54-75 70-90 90 

periodi (წმ) 7,2-8,6 8,6-9,4 9,4 

 
cxrilidan (№ 6) Cans, rom samxreT-dasavluri da dasav-

luri mimarTulebis talRebis simaRleebi 5,0 m da met mniSv-
nelobebs aRwevs. maqsimaluri (9,0 m) sididec dasavluri ru-
mbis talRebs gaaCniaT. sanapiro perimetrze talRebis Semos-
vlis segmenti sakmaod farToa (2250) da samxreT-aRmosavleT-
idan TiTqmis CrdiloeT rumbamde vrceldeba. zogi avtoris 
monacemebiT akvatoriaSi TiTqos aRmosavluri mimarTulebis 
talRebis Semosvlas aqvs (Джганджгава, 1979) adgili. am SemT-
xvevaSi, talRebi napiridan Ria zRvisaken unda vrceldebod-
nen. msgavsi suraTi sinamdviles ar Seefereba da arsad fi-
qsirdeba. cxadia, rom mas arc Sav zRvaSi aqvs adgili. saqme 
exeba, albaT, md. rionis xeobaSi gavrcelebul qarebs, rom-
lebic marTlac qrian aRmosavleTidan dasavluri mimarTu-
lebiT. Tumca, isini aRmosavluri mimarTulebis talRebis 
generacias aSkarad ver gamoiwveven. 

amgvarad, sanapiro zonaSi Semosuli terigenuli masal-
is analizi, zRvis Relvis reJimis sivrce-droiTi xasiaTi da 
napirebis anTropogenuri cvlilebebis mecnieruli gaTavise-
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ba gviCvenebs, rom odiSis Savi zRvispireTi bunebriv-anTro-
pogenuri Taviseburebebis gamovlinebis erT-erT gamorCeul 
areals, xolo reliefis mobilurobis TvalsazrisiTa da 
morfodinamikuri aspeqtebis gaTvaliswinebiT, sakmaod unika-
lur geomorfologiur obieqts warmoadgens. amave dros, ga-
nxiluli masala adasturebs sanapiro zonis bunebrivi reJi-
misaTvis damaxasiaTebel niSan-Tvisebebsa da maTi xelovnuri 
gziT gardaqmnebis kanonzomier mimdinareobas, romelTa So-
risaa:  

 mdinareTa SesarTavebis fragmentebze formirebuli gamot-
anis konusebis sivrce-droiTi deformaciis mimdinareobis 
bunebrivi (geografiuli) kanonzomierebis dadastureba; 

 mravalfaqtoruli bunebrivi mizezebiT (Relvisa da Camo-
nadenis reJimebi, napiris sinoptikuri mdgomareoba, sanapi-
ro reliefis agebuleba da danawevreba) Sepirobebuli er-
Tiani da mTliani geomorfologiuri sistemebis - natanis 
napirisgaswvrivi nakadebis formirebisa da maTi sivrciTi 
danawevrebis droiTi gardaqmnebis kanonzomieri svla; 

 sanapiro zonis bunebrivi sistemebis  anTropogenuri dat-
virTvebis Sedegad gamowveuli gardaqmnebis suraTis mixe-
dviT bunebrivi kompleqsebis komponentebs Soris kavSir-
ebis gawyvetiT gamowveuli sistemebis mdgradobis rRvevis 
kanonzomierebis asaxva; 

 bunebriv sistemebSi mimdinare procesebis gauTvaliswine-
blad Catarebuli adamianis sameurneo saqmianobaTa nega-
tiuri gamovlinebebis, maTi Senelebis mizniT aragonivr-
uli napirdacviTi politikis kritikuli ganxilva da ra-
cionaluri bunebaTsargeblobis principis - darRveuli 
sistemebis aRdgenisa da dacvis mizniT regulireba-mar-
Tvis berketebis amoqmedeba, aseve bunebrivi garemos far-
To kompleqsis - „napiri-mdinare-sameurneo saqmianoba“ er-
Tian sistemaSi ganxilva da gonivruli proeqtebis reali-
zaciis gzebis warmodgena. 

sakvlevi regionis periferiuli mdebareoba da ekono-
mikuri ganviTrebis dabali done  misi mdgradi ganviTarebis 
proeqtebis SemuSavebasa da realizacias moiTxovs. am mxriv, 
mizanSewonilia msxvili sazRvao navsadguris ageba da evra-
ziis qveynebSi tvirTbrunvis uzrunvelyofis prioritetis am 
regionSi damkvidreba. am mizniT, yvelaze xelsayrelad md. 
md. enguri-xobis monakveTi iTvleba. mecnierTa yuradReba ki 
md. enguris Cadinebis ubanzea (Зенкович, 1976; Ломинадзеидр., 
2006; alfeniZe, lominaZe, 2014) SeCerebuli. am mxriv, md. Eng-
uris SesarTavi yvela moTxovnebs akmayofilebs: md. enguris 
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wyalqveSa kanionis (Леонтьев, Сафьянов, 1973) talvegi xels uw-
yobs Rrma wyalwyvis gemebis Semosvlas; md. enguris kala-
potis qveda monakveTze fskeris CaRrmavebis gziT SesaZle-
belia didi saporto akvatoriis Seqmna; portis molamvisa 
(mosilvis) mcire albaToba da a.S.  

portis mosawyobad saWiro gaxdeba wyalqveSa kanionebis 
molebiT izolireba, romlis Sedegad oCamCire-foTis sanapi-
ro or dinamikurad gancalkevebul monakveTad daiyofa. misi 
samxreTi ubani warecxvebs daeqvemdebareba. md. enguris Sesa-
rTavis Crdilo nawilis napiris perimetrze, md. eriswylis 
SesarTavamde (md. enguris axali kalapoti), sakmaod defi-
cituri natanis napirisgaswvrivi nakadis gavrcelebis farg-
lebSi, plaJebis Sesustebuli kveba da napiris aqtiuri deg-
radacia dasturdeba, romlis Tavidan arideba natanis xelo-
vnuri kvebiTaa SesaZlebeli. misi Tavdapirveladi moculoba 
200 aTasi m3-iT, xolo SemdgomSi 40 aTsi m3/ww-iT unda iyos 
gansazRvruli.  

md. enguris wyalqveSa kanionis saTavis reaqciis gamov-
lenis mizniT Catarebulma kvlevam (ГалановиСафьянов, 1972; Ма-
ткава, 1987) aCvena, rom  md. enguris qveda kalapotis  gauwy-
loebis pirobebSi, kanionis saTavis ubanze (1978-1987 ww) mxo-
lod dadebiTi deformaciebi iyo dafiqsirebuli. manamde ki 
aq md. enguris 370 aTasi m3/ww plaJis masala (Джаошвили, 1978, 
1987) Semodioda. md. md. enguri-xobis SesarTavebs Soris (15 
km) plaJis kveba pirveli maTganis nataniT xorcieldeboda. 
Tu ki plaJis stabilurobas 30 aTasi m3/ww natani masala 
(Сакварелидзе, 1979) ganapirobebda, maSin cxadia, rom kanionSi 
STanTqmuli natanis moculoba 340 aTasi m3/ww Seadgenda, 
xolo (1974-1980 ww) kanionis saTaveebSi STambeWdav aqtiuro-
bas (5,0 m) qonda (Маткава, 1987) adgili. 

regionis garemos gonivruli aTvisebisa da raciona-
luri bunebaTsargeblobis erT-erT saintereso fragments 
md. enguris qveda kalapoti da enguri - hes-is wyalsacavi 
warmoadgens. orive maTganSi arsebuli inertuli (kenWnari, 
qviSa, alevriti) masalis moculoba 897 mln m3³ Seadgens. Am-
Jamad, md. enguris qveda kalapotSi misi mxolod sanitaruli 
(30 m3wm) da mdinareebis maganasa (8,0 m3wm) da jumis (12 m3wm) 
Camonadenia SenarCunebuli. am ori mdinaris hidrologiuri 
maCveneblebi sruliad gansxvavebulia: pirveli maTganis fo-
rmirebas mTebSi, xolo meores - mTiswineTebSi aqvs adgili. 
amitom, maTi wyaldidobisa da, Sesabamisad, natanis transpo-
rtirebis SesaZlo Tanxvdena naklebadaa mosalodneli. ori-
ve mdinaris natanis jami 40 aTas m3/ww Seadgens. mocemul pi-
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robebSi, am moculobis natanis transportireba SeuZlebe-
lia da aluviuri masala md. enguris gauwyloebul kala-
potSi wlidan wlamde grovdeba, rac eroziis bazisis awevas 
iwvevs. enguris wyalsacavidan  wylis avariuli gaSvebis 
(2500 m3wm) pirobebSi ki md. enguris qveda kalapotis napiris 
ngreva da mimdebare teritoriis datborva katastroful xa-
siaTs gvpirdeba. aqedan cxadia, rom md. enguris kalapoti 
aucilebel gawmendasa da eroziis bazisis dawevas moiTxovs. 
miRebuli inertuli masalis gamoyeneba upirvelesad napir-
dacviT saqmianobas (natanis nakadis deficitis xelovnuri 
Sevseba) moxmardeba, xolo masSi Semavali Zvirfasi qimiuri 
komponentebis mopoveba, gadamuSaveba da realizacia ekono-
mikurad efeqturi, socialurad gamarTlebuli, garemodac-
viTi da ekologiuri TvalsazrisiT ki usafrTxo sazoga-
doebriv saqmianobas warmoadgens. 
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melor alfeniZe, koba korsantia, roman maisuraZe,  
lana mzarelua, beqa togoSvili 

 
odiSi: substratis geologiuri aspeqtebi da regionis 

aTvisebis gzebi 
    
sakvanZo sityvebi: naoWebi, seismika, plaJi, diunebi, karsti. 
saqarTvelos geoteqtonikuri daraionebis (Гамкрелидзе, 1957) 
mixedviT sakvlevi regionis ukiduresi CrdiloeTi zoli 
moqceulia kavkasionis samxreTi ferdis naoWa sistemaSi da 
moicavs aRniSnuli sistemis gagra-javis zonis porfiritu-
li iuris Crdilo qvezonis ukidures dasavlur periferiasa 
da kiduri danaoWebisa, aseve Secocebis amzara-muxuris qve-
zonas. odiSis mniSvnelovani nawili saqarTvelos beltis 
(mTaTaSueTis) farglebSia moqceuli. am sistemis ukiduresi 
dasavluri zoli samurzayanos qvezonas moicavs da md. md. 
kelasuri-enguris Soris mdebareobs. odiSis aRmosavluri 
nawili (md.md. enguri-cxeniswyals Soris mdebare teritoria) 
aRniSnuli sistemis odiSis qvezonaSi eqceva, xolo regionis 
ukiduresi samxreTi zRvispira zoli (md.md. kelasuri-engu-
ri) da, aRmosavluri, SedarebiT ganieri nawili - kolxeTis 
qvezonas aqvs dakavebuli.   

 

odiSis teritoriis CrdiloeTi zoli (naoWa sistemis 
samxreTi periferia) mezozoursa da qveda paleogenis ganma-
vlobaSi geosinklins warmoadgenda da, amitom, agebulia di-
di simZlavris danaleqi da nawilobriv vulkanogenuri fo-
rmaciebiT. sakvlevi regionis damaxasiaTebel niSnas  inten-
siuri danaoWeba, aseve naoWebis samxreTisaken gadmowola 
warmoadgens.  
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saqarTvelos belti odiSis dadablebul nawils moic-
avs. beltis kristalur substratze didi kuTxuri da stra-
tigrafiuli uTanxmoeba dasturdeba da mcire sisqis liasu-
ri, Sua iuris SedarebiT mZlavri vulkanogenuri warmona-
qmnebis, zeda iurisa da carcis, aseve paleogenisa (mcire si-
sqis) da neogenis (ZiriTadad molasuri) mZlavri naleqebis 
gavrcelebiT xasiaTdeba.  

odiSis farglebSi saqarTvelos beltis dasavleTis 
daZirvis zona figurirebs, romelSic samurzayanos, kolxe-
Tisa da odiSis qvezonebi gamoiyofa. maTi gavrceleba uka-
vSirdeba, rogorc sakuTriv beltis danawevrebis maCveneb-
els, ise mis mier Seqmnili reliefis morfologiur-morf-
ometriul maCveneblebs.  

sakvlevi regionis geologiur agebulebaSi monawile-
obas Rebuloben rogorc vulkanogenuri, ise umTavresad da-
naleqi faciesebi. pirveli maTganSi calke unda gamoiyos md. 
kelasuris saTaveebis farglebSi warmodgenili, sakmaod did 
farTobze gavrcelebuli, Sua iuruli asakis vardisferi 
garanitoidebi, romelsac md. kelasuri TiTqmis SuaSi Wris 
da aqtiurad recxavs kidevac. ufro maRla ki Sua iuruli 
porfiritebi, maTi piroklastoliTebi, qviSaqvebi da nawi-
lobriv fiqlebia daleqili.  

md. kelasuris Sua da qvemo dinebebis farglebi, aseve 
saklvlevi regionis gorak-borcvebis, mTiswineTebisa da 
dabali mTebis midamoebi (md. kelasuridan md. Cxeniswyal-
amde) agebulia paleocenuri da qveda eocenuri asakis Tix-
ebiT, mergelebiTa da qviSaqvebiT, paleocen-eocenuri kirq-
vebiTa da mergelebiT, miocen-pliocenuri TixebiT, merge-
lebiT, kirqvebiT, qviSaqvebiTa da konglomeratebiT.  

odiSis Savi zRvis saapiro zolsa da gorak-borcvebs 
Soris moqceuli sakmaod farTo dabali vakisa da zRvispira 
dablobis agebulebaSi monawileoben meoTxeuli asakis alu-
viuri da zRviuri warmoSobis ngreuli masalis (riynari, 
qviSnari da riynar-qviSnar-Tixnari) fenebi. mdinareTa ka-
lapotebi metwilad Tanamedrove aluviuri (riynari, qviS-
nari da Tixnari) masaliT, xolo Savi zRvis sanapiro zoli  
axalgazrda zRviuri kenWnar-qviSnari nafenebiTaa agebuli. 
aq, msxvilmarcvliani akumulaciuri warmonaqmnebi Tixebis 
SemavseblebiTaa warmodgenili. regionis ukiduresi samxreTi 
zRvispira nawili lagunuri (torfi da sapropeli), Waoburi 
(gatorfebuli fenebi) naleqebiTaa warmodgenili. uSualod 
zRvis sanapiros gaswvriv zRviuri generaciis diunebis viw-
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ro zolebia gawolili, xolo maT ukan Tanamedrove zRvi-
uri plaJis zolia gaSlili.  

saqarTvelos seismuri rukebis mixedviT (saqarTvelos 
atlasi, 1964, 2013) sakvlevi regionis dasavleTi nawili (ke-
lasuri-RaliZgas mdinareTaSueTi) aseismur xasiaTs atarebs. 
rac Seexeba mis aRmosavleT nawils (md.md. RaliZgasa da 
cxeniswyals Soris), is sakmaod aqtiur raions warmoadgens. 
am mxriv, aRsaniSnavia odiSis Crdilo-aRmosavleTi - egrisis 
qedis Txemuri nawili da misi aRmosavluri ganStoebebis 
midamoebi. es exeba odiSis, erTi mxriv, gorak-borcviani da 
mTiswineTebis nawils, romelic jvari-Cxorowyu-martvili-
senakis SemaerTebeli xaziT Semoirkaleba. aq, dafiqsirebu-
lia STambeWdavi miwisZvrebis epicentrebi, romelTa magnit-

udebis (M) siZliere 6-dan 7-mde sidides aRwevs.   
rogorc Cans, sakvlevi regionis aRmosavluri seismu-

rad aqtiuri periferia moqceulia dasavleTi saqarTvelos 

M≥siZlieris miwisZvrebis gavrcelebis seismur raionSi. aq 
gamoyofilia martvilis (1957 w) miwisZvraTa pleistoseis-
turi olqi. aqve, am jgufSi, gamoiyofa gansakuTrebiT gamo-
rCeuli (1930 wlis 7 noemberi) damangreveli xasiaTis miwis-
Zvrebi sof. jvaris midamoebSi, q. senakis gareubnis (1941 we-
li) miwisZvraTa grova, zeda samegrelosa (1955 wlis 25 deke-
mberi) da martvilis 1957 wlis ianvari) seismuri kerebi. aq, 

gamovlenili miwisZvrebis kerebi Seyvanilia A klasSi da 25-
mde km-is siRrmeze gavrcelebiT xasiaTdeba   

meore seismuri raioni odiSis Savi zRvispira da daba-
li vakis farglebSi vrceldeba. naklebad aqtiuri seismuri 
zoli tyvarCeli-oqumi-gali-gagida-fiCori-ganmuxuri-nabada-
malTayvas SemaerTebel xazs gasdevs da lokalurad Semof-
arglul ramdenime fragments qmnis. am mxriv, gansakuTrebiT 
aRsaniSnavia koki-darCelis istoriuli miwisZvra, romelsac 
1613 wels hqonia adgili da daaxloebiT 8 baliani siZliere 
gaaCnda. oqumisa da koki-darCelis midamoebis miwisZvris ke-
rebis epicentrebis simWidrove 00,5 zomis kvadratul trape-
ciaze 0-5 an 10-mde mniSvnelobiT ganisazRvreba. aRniSnuli 

seismuri kerebi (sanapiro zoli) meore - B klasSia Setani-
li da 50-mde km-is siRrmeze mdebareobiT xasiaTdeba.  

uaxles teqtonikur moZraobaTa sqemebis mixedviT sakv-
levi regionis samxruli nawili moqceulia pliocen-anTr-
opogenSi 2000 m-ze ufro metad daZiruli rTuli aRnagobis 
zRvis sanapiro depresiis olqis SemadgenlobaSi. misi mimde-
bare wyalqveSa ferdobis SedarebiT viwro zoli zRvis 
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fskeris daZirvis olqSia moqceuli, romlis dawevis maCve-
nebeli 200 m-iT ganisazRvreba. am zolis miRma ki zRvis sa-
napiro ferdobia warmodgenili, romlis daZirvis sidide 
1000 m-mde aRwevs. odiSis teritoriis Crdilo ganapira zo-
li 1000-1500 m-mde, xolo zogan 2000 m-mde azevebuli kainoz-
ouri struqturebis zedapirze mdebareobs. maT paleogen- 
neogenuri daZirvebis Semdgom etapze, pliocen-pleistocenis 
diferencirebuli azevebani ganicades. am zolSi SesamCnevia 
ramdenime mkveTrad gamoxatuli calkeuli antiklinebi, ro-
melTac reliefis dadebiTi formebi (jixa, eki, urTa, abe-
daTi) SeesabamebaT.   

reliefis geologiuri asakis (Tanamedrove releiefis 
msgavsi reliefi) rukis mixedviT, sakvlevi raionis dasavlu-
ri periferia (md.md. kelasuri-RaliZgis monakveTi) moqceu-
lia zeda pliocenur dros generirebuli reliefis  far-
glebSi. odiSis zRvispira zoli ki geologiuri drois mixe-
dviT yvelaze axalgazrda (holoceni) asakis reliefs mieku-
Tvneba. senakisa da misi samxruli nawilis reliefi ki zeda 
pleistocenuria.  

Savi zRvis Zveli karangatuli auzis sanapiro (oCamCi-
re-foTis monakveTi) xazi odiSis dabali sanapiro dablobis 
farglebSi (TiTqmis 100 km-iT) vrceldeboda da xobi-samtre-
diis perimetrs ikavebda.mogvianebiT, zRvis Rrma – axalevqsi-
nuri regresiis pirobebSi, igive xazi ukve ukanaa daxeuli 
da anakliasTan xmeleTSi mxolod 30-40 km-iTaa SeWrili. Tu-
mca, odiSis Crdilo-dasavleT nawilSi, axalevqsinuri sana-
pro, piriqiT - zRvis akvatoriaSi sakmaod Sors, gansakuTr-
ebiT oCamCiris zRvispira perimetrze, Tanamedrove napiridan 
30-35 km-iT iyo SeWrili da STambeWdavi sididis vrceli da-
blobi iyo formirebuli. momdevno SavzRviuri transgresiis 
msvlelobisas vrceli vake zRvis aqtiuri abraziis qveS mo-
eqca da oCamCire-foTis marCxobis formirebas Seuwyo xeli.   

saklvlevi raionis meoTxeuli asakis naleqebis datar-
iReba sakmaod rTuli  (geneturi tipebis korelaciis sirTu-
le, Raribi namarxi fauna) aRmoCnda. amitom, maTi dataryRe-
bis mizniT mecnierebma geomorfologiuri da arqeologiuri 
meTodebi gamoiyenes. amdenad, odiSis Savi zRvis sanapiro 
zolSi gavrcelebuli zRviuri genezisis qviSebi da qviSis 
zvinulebi gvianmeoTxeuli da Tanamedrove asakis, xolo md. 
md. kodoris, enguris, rionis delturi warmonaqmnebis, aseve 
patara mdinareebis SesarTavebis zRviuri Tixebi, qviSebi da 
konglomeratebi Sua da zedameoTxeuli asakis aRmoCnda. Sak-
vlevi raionis dasavleTi nawilis (md.md. kelasuri-moqvi) 
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zRvispira zolis 120-160 m-is simaRlis diapazonSi ki Caud-
uri, zRviuri da aluviuri Tixebi, qviSebi da konglomerat-
ebi dafiqsirda.  

odiSis Savi zRvispira sanapiro dablobis aluviuri da 
fluvioglacialuri naleqebis formireba gvianmeoTxeul 
dros Seesabameba, maT mimdebare zolSi, md.md. RaliZga-en-
guris xeobebs Soris ki viurmuli, mis Crdilo periferiaze 
ki risuli, xolo mimdebare fragmentebze mindeluri myinva-
ruli epoqis aluviuri da fluvioglacialuri naleqebia ga-
vrcelebuli.odiSis Crdilo periferiis dasavlur nawilSi 
Cauduri kontinenturi naleqebi - riynari, Tixebi da qviSebi 
sakmaod farTo fragmentebs qmnian, xolo regionis dasavl-
eTi nawilis gorakebisa da winamTebis mcire ubnebi eluvi-
ur-deluviur (Tixnari da RorRi) naleqebs ukavia. 

gruntis wylebis, sasmeli da Termuli wylebis gavrc-
elebis mixedviT odiSis teritorias sakmaod uxvi resursebi 
gaaCnia. am mxriv, gansakuTrebiT gamoirCeva md. cxeniswylisa 
da md. rionis auzebi. saqarTvelos hidrogeologiuri darai-
onebis (saqarTvelos atlasi, 1964, 2013) sakvlevi regioni mo-
qceulia saqarTvelos beltis hidrogeologiuri olqis far-
glebSi. ZiriTad wyalSemcav horizontebs aq zeda iuruli, 
carculi da mesameuli asakis qanebis kompleqsebi warmoad-
genen.swored, maT mieraa agebuli kodoris, kolxidisa da 
egrisis arteziuli auzebi. maTi didi nawili, jer kidev, 
gasuli saukunis Sua wlebSia (1944-1948 ww) gamovlenili. aR-
niSnuli arteziuli auzebis WaburRilebi kveTaven Termul 
da maRalTermul miwisqveSa wylebis horizontebs. aqve, gamo-
vlenilia didi wyaluxvobisa da maRali mineralizaciis 
qloriduli miwisqveSa wylebi, romlebic gogirwyalbads 

(H2S) Seicaven. odiSis gruntis wylebi umTavresad meoTxeu-
li naleqebis gavrcelebis farglebSi susti wyaluxvobis 
forovan (kolxeTis dabali zRvispira vake) da gorak-borc-
vebiani fragmentebis neogenuri naleqebis napralovan-foro-

vani wyaluxv (Dmetia 0,1 l/wm) cirkulaciis tipebs miekuT-
vnebian.    

odiSis bunebrivi gamosavlebebis mineraluri da Wabur-
Rilebis mier gamovlenili wylebis tipebis gavrceleba Sem-
degi suraTisaa: gogirdwyalbadiani mineraluri wylebi war-
modgenilia tyvarCelis, reCxi-cxirisa da menjis midamoebSi; 
azotian-meTaniani wyali - caiSis WaburRiliTaa gamovleni-
li; meTaniani wylebi oqumis bunebrivi, xorgasa da yulevis 
WaburRilebiT fiqsirdeba; naqalaqevis midamoebSi gayvanil 
WaburRilSi azotiani wyali, skursa da lebardeSi ki  nax-
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SiorJangiani wylebis bunebrivi wyaroebi fiqsirdeba. Zoga-
dad, sakvlevi raioni mineraluri da mtknari wylebis siux-
viT gamoirCeva, rac vizualurad Cans maTi xSiri (Tumca mci-
re debitis) bunebrivi wyaroebis mixedviT. maTi didi nawili 
amJamad auTvisebelia da adgilobrivi mosaxleobis mier mxo-
lod sasmeli an sayofacxovrebo miznebiT gamoiyeneba, an ki-
dev, calkeuli nakadulebis formirebas emsaxureba. 

odiSis teritoriaze uxvadaa bunebrivi mRvimeebi, rom-
elTa generireba karstul procesebs ukavSirdeba. maTi war-
moSoba karbonatuli qanebis (kirqvebi, dolomitebi, kirqvu-
li konglomeratebi, qviSaqvebi kirqvis cementiTa da sxv) wa-
ylSi qimiuri gaxsniT aixsneba. mRvimeebi ZiriTadad ganviTa-
rebulia sakvlevi raionis  Crdilo gorak-borcvian da mTa-
gorian periferiaze. aq, mRvimeebis formireba zeda iurul, 
triasul, carcul da qveda paleogenur kirqvebTanaa dakav-
Sirebuli. odiSis bunebrivi mRvimeebidan aRsaniSnavia kela-
suris, yadas, civwyalas (sigrZe - 250 m-ze meti), cotne dad-
ianis, qvarjRalis, moTenas, jorwyus miwisqveSa karstuli 
warmonaqmnebi. bunebriv mRvimeebTagan aRsaniSnavia agreTve 
klastokarstuli siRruveebi, romlebic wyalSi xsnad ngre-
ul (konglomeratebi, qviSaqvebi, breqCiebi) qanebSia warmoqm-
nili. klastokarstuli mRvimeebis yvelaze vrceli raionia 
centraluri odiSis teritoria. am tipia mRvimeebidan yve-
laze grZelia nazodelavo (2000 m-ze meti) da korcxeli (780 
m-ze meti), Tumca aRsaniSnavia agreTve qvajis, garaxas, save-
kuos klastokarstuli warmonaqmnebi.  

odiSi sasargeblo wiaRiseuliT SedarebiT Raribia, Tu-
mca aRsaniSnavia mineraluri da mtknari wylebis, sawvavi da 
liTonuri wiaRiseulis, gansakuTrebiT samSeneblo masaleb-
is sakmaod STambeWdavi maragebi. rogorc aRvniSneT, sakvlev 
raions bunebrivi wylebis sakmao maragebi (tyvarCeli, skuri, 
lugela, caiSi, menji) gaaCnia, rac maTi gonivruli aTvis-
ebis pirobebSi, wylebis saeqsporto daniSnulebis erTi-or-
ad zrdis momaswavlebelia. liTonuri wiaRiseulidan cnobi-
lia amtyelis tyvia-TuTias sabado, sawvavi wiaRiseulidan 
ki tyvarCelis koqsvadi qvanaxSiris sabado, regionSi cnobi-
lia agreTve xudonis TabaSiris maragi da samSeneblo masa-
lebis sakmaod STambeWdavi raodenoba.  

amgvarad, odiSis substratis geologiuri agebulebis, 
liTologiisa da teqtonikuri pirobebis detaluri ganxilva 
gviCvenebs, rom sakvlev raions sakmaod rTuli agebuleba da 
teqtonikuri pirobebi gaaCnia. substratis Wreli xasiaTi da 
egzogenuri procesebis mravalferovnebis gamo, odiSis teri-
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toria - xangrZlivi geologiuri drois manZilze, maRali 
potenciuri SesaZleblobebis regionad Camoyalibda. cxadia, 
rom regionis aRniSnuli aspeqtebi mTeli rigi perspeqtiuli 
dargebis ganviTarebis xelSemwyob faqtorebs warmoadgenen. 
maT Soris, pirvel rigSi aRsaniSnavia mineraluri da mtkna-
ri wylebis racionaluri (gonivruli) aTviseba da misi eqs-
porti, rac regionis mdgradi ganviTarebis misaRwevad auci-
lebeli safuZvlis Seqmnas ganapirobebs. meore adgilzea sa-
mSeneblo (kenWnari, qviSebi, RorRi, aluviuri qvargvali) ma-
sala. am mxriv, mxolod md. enguris gauwyloebuli kalapot-
is (jvari-anaklias monakveTi, sigrZe 35 km) Walasa da talve-
gze Tavmoyrili aluvionis damuSaveba da samSeneblo polig-
onebze gazidva sakmaod maRal ekonomikur efeqtebs gvpird-
eba. amave dros, mniSvnelovania tyvarCelis maRali xarisxis 
qvanaxSiris (Tumca, mcire maragis) aTvisebis gagrZeleba, rac 
am regionSi politikuri mdgomareobis winaswar regulire-
bas moiTxovs.   
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merab gongaZe 
 

xixamTis kirqvuli masivi  
       

saqarTvelos kirqvuli zoli uwyvetadaa gadaWimuli 
afxazeTidan samaCablomde. Yyvelaze ganieri igi raWaSia da 
karstuli procesebis farTo gavrcelebiT gamoirCeva. geo-
morfologiuri daraionebis sxvadasxva sqemebis mixedviT es 
regioni miekuTvneba samxreT-dasavleT kavkasionis kirqvul-
karstul mxares, ufro zustad ki _ raWis qedis Crdilo-da-
savleT monakveTs moicavs. 

reliefis ganviTarebis gasaanalizeblad aucilebelia 
mimovixiloT raWis qedis am nawilis teqtonikuri da geo-
logiuri agebuleba, agreTve orografiuli mdgomareoba.  

raWis qedis am monakveTis yvelaze maRal wertils xixa-
mTa warmoadgens (2240 m zRvis donidan). mis Crdilo-aRmosa-
vleTiT mTa veltyevia  (1922 m), samxreTisken qedis Txemi 
cicabod dabldeba sxvavis gadasasvlelisaken ([1185 m). raWis 
qedis am monakveTis ganStoebebi asimetriulad arian ganvi-
Tarebuli _ Saoris qvabulisken mimarTuli ferdobebi fla-
teebs qmnian, xolo Crdilo-dasavleTi mxare damrecadaa daq-
anebuli.  

geologiurad regioni ZiriTadad qveda carculi kir-
qvebiT, dolomitebiT, mergelebiT da qviSaqvebiTaa agebuli. 
Crdilo-aRmosavleT da samxreT-dasavleT periferiebze ze-
dapirze SiSvldeba Sesabamisad aptur-alburi asakis Tixebi, 
mergelebi, mergeluri kirqvebi, zeda carci-eocenis kirqvebi, 
mergelebi, Tixebi, qviSaqvebi. 

TviT raWis qedi mZlavr antiklins warmoadgens, rome-
lic Saoris qvabulidan Sqmeramde grZeldeba. qedis Txemi 
antiklinis Crdilo frTas miuyveba, xolo samxreTi frTa 
erozia-denudaciiTaa gadarecxili. ufro CrdiloeTiT vrce-
ldeba lemaneulis antiklini, romelic ambrolaurTan iZi-
reba, xolo sapirispiro _ dasavleTis mxridan uerTdeba ra-
Wis antiklins. am or antiklins Soris vrceldeba xotevis 
sinklini, romlis RerZi aRmosavleTiT iZireba, xolo da-
savleTiT misi naoWebi ikargeba antiklinur Sreebs Soris. 
regioni daqselilia plikaturi da dizunqtiuri disloka-
ciebiT. lemaneulis antiklini CrdiloeTiT isazRvreba gane-
duri SesxletviT, romelic iwyeba sof. xonWioris aRmosav-
leTiT da cicabo fleqsuriT gamoixateba. sof. qedisubnidan 
rRveviT aweulia samxreTuli frTa, Semdeg ki rRveva gadis 
adgil qvafutkarisa da iwis midamoebSi. Aaq, md. rionis gas-
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wvriv gamomaval sarmatuli qviSaqvebidan ramdenime aseuli 
metris simaRleze zeda carculi Sreebi SiSvldeba. aRmo-
savleTiT es teqtonikuri xazi kargad Cans sofel krixTan, 
sadac Secoceba adgils uTmobs fleqsurul rRvevas da re-
liefSi 7-8 m siganisa da 100-120 m simaRlis gaWimvis napra-
liTaa gamoxatuli. Ees rRveva Semdeg gadis sof. sxvavis 
CrdiloeTiT 1175 m-is simaRleze da grZeldeba sof. zeda 
baris aRmosavleTiT. am teqtonikur dislokaciaSi horizo-
ntuli gadaadgileba mimarTulia CrdiloeTiT, xolo verti-
kaluri moZraobis mimarTuleba izrdeba aRmosavleTiT.  

veltyevis samxreT-dasavleTiT iwyeba gardigarmo rRve-
va, romelic miemarTeba sof. velevisaken da kveTs Saoris qv-
abuls. aerokosmosuri fotosuraTebis deSifrirebis Sede-
gad ikveTeba ori urTierTgadamkveTi rRveva, romelic erT-
maneTs ambrolaursa da sxvavas Soris xvdebian. erTi maTgani 
samxreT-aRmosavleTidan Crdilo-dasavleTisken miemarTeba, 
meores ki mas diagonalurad kveTs da Saoris qvabulidan 
sxvava-baris gaswvriv viTardeba. am teqtonikuri dislo-
kaciebis asaki savaraudod plioceniT TariRdeba [2]. 

raWis qedis Crdilo-dasavleTi nawilis reliefis gan-
viTarebaumTavresad geologiur-teqtonikurma da liTolo-
giurma agebulebam ganapiroba. es gamoixata xSiri eroziuli 
qselis ganviTarebiT, romelic garkveulwilad misadagebu-
lia rRvevebTan, xolo urgonulma kirqvebma, dolomitebma 
da sxva wylisadmi damyolma qanebma Rrma, cicabokalTebiani 
xeobebis Camoyalibeba ganapiroba. umTavres eroziul moqme-
debas aq krixula, xotevura, Saraula da maTi mravalricx-
ovani Senakadebi awarmoeben. Amave mizeziT xixamTis kirqvul 
masivze, Saoris qvabulSi, naqeralas qedze intensiurad vi-
Tardeba karstuli procesebi, romlebic vlindeba rogorc 
miwiszeda, aseve miwisqveSa formebiT.  

am adgilebis karstuli formebi mraval mkvlevars aqvs 
aRwerili (vaxuSti batoniSvili, Salva yifiani, daviT were-
Teli da sxvebi). calke unda aRiniSnos vaxuSti batoni-
Svilis ,,aRwera samefosa saqarTvelosa” –Si moyvanili cno-
bebi Saorisa da sxvavas yinulovan mRvimeebze, rogorc adgi-
lobrivi mosaxleoba uwodebs maT _ ,, sayinuleebze”. … 

,,. . . kvalad krixulas erTvis krixs zeiT, sxovis xevi, 
dis samxridan CrdiloT. Aam xevzed ars ormo didi, vrceli 
da Rrma, romelsa Sina dis wyaro, da ver gahyinavs zamTars, 
aramed zafxuls hyinavs sruliad, romeli amouvleli ars, 
raodenica sWras mravalman, kacman” .. .[1]. vaxuSti bato-
niSvili aq aRwers sxvavis sayinules, romelic amave 
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saxelwodebis soflis samxreTiT, xixa-mTis masivze 1300 m 
simaRleze mdebareobs. mRvime qvedacarcul kirqvebSia gamo-
muSavebuli da uswormasworo fskeris mqone Ria ormoa, sad-
ac kldeSi gaCenili napralis SigniT, 12-13 m-is moSorebiT 
gaCenilia yinulis svetebi, simaRliT 5 da 8 m. mRvimeSi 
temperatura icvleba sezonurad da yoveldRiuradac. Sesa-
svlelTan, ivlisSi 18-200 –ia, xolo siRrmeSi _20–mde ecema. 
zamTris civi haeris Cadineba aq gruntis wylebis gayinvas 
iwvevs, romlebic mRvimis Crd. nawilSi grovdeba. gazafxul-
ze haeris moZraobis da temperaturis cvalebadobis Sedegad 
yinuli dneba, magram zafxulis uaryofiTi temperaturebis 
meSveobiT wyali isev iyineba. 

 

 
sur. #1, sxvavis sayinule 

 

xixamTis kirqvuli masivi vrceldeba sof. Sqmeridan 
sof. krixamde. samxreT-aRmosavleTidan igi Semofarglulia 
raWis qedis TxemiT (sawalikemde), xolo Crdilo-dasavleTi-
dan sof. xxvavis mTiT, romelic aRmarTulia rionisa da 
krixelas xeobebs Soris. Ees ukanaskneli sof. sxvavsTan iR-
ebs saTaves uxvwyliani vokluzis saxiT, saidanac, faqti-
urad mTeli es mdinare gamoedineba.  aqve vokluzTan, 25 m-is 
simaRlis CanCqeriT samxreTidan mas uerTdeba mozrdili 
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mdinare, romelic S. yifians Tavis naSromSi md. velevuras 
saxelwodebiT aqvs moxseniebuli. vokluzTanve krixulas 
Crdilo, marjvena mxridan uerTdeba patara mdinare, romel-
sac adgilobrivebi Walas uwodeben. misi zedapiridan xixa-
mTis mwvervalamde SefardebiTi simaRle 650m-ia, xolo md. 
Walas, romelic sof. futieTis midamoebidan iRebs saTaves, 
ramdenime aTeuli metri siRrmis kanioniseburi xeoba aqvs 
gamomuSavebuli. mdinare urgonul, msxvilSreobriv kirqve-
bSi Wris Tavis kalapots da misi fskeri mravalricxovani 
ponorebiTaa daxvretili. TviT xixamTis masivi zedapiruli 
karstuli formebis siWarbiT gamoirCeva. garda vaxuSti ba-
toniSvilis mier aRwerili ,,sxovis sayinulisa” aq mravla-
daa karstuli exebi, Zabrebi da Webi _ e.w ,,sasuleebi”, rog-
orc maT adgilobrivi mosaxleebi uwodeben.  

1970 wlis zafxulSi statiis avtorma da b-nma S. yifian-
ma moinaxules da aRweres ramdenime maTgani; Sedegad ,,sayi-
nule” saqarTveloSi wiTeli wignis araorganuli bunebis 
Zeglebis nusxaSi moxvda, xolo 2008 wels gamosul sayma-
wvilo enciklopediis IX tomSi ,,sayinule”, ,,sasule” da sa-
erTod xixamTis masivi Sevida, rogorc saqarTvelos bunebis 
unikaluri Zegli. amis safuZvels iZleva 2006 wels statiis 
avtorisa da k. wiqariSvilis mier Catarebuli gamokvlevebi, 
ramac dagvanaxa, rom xixamTis saxiT gamorCeul karstul si-
stemebTan gvaqvs saqme.  

 

 
sur. #2. Walis damSrali xeoba 

 
zemoTaRniSnuli gamokvlevebis dros, miwisZvris da 

xSiris wvimebis Sedgad Camosulma mewyrulma sxeulma krixu-
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las vokluzidan 1,5 km-iT zeviT md. Wala gadaketa da mcire 
tba gaCnda. wyali TandaTan matulobda, ramac tbidan ramde-
nime aseuli metris ayolebiT gazarda wneva-dawola kalapo-
tze. Sedegad mdinaris nataniT amovsebuli ponorebi gaixsna 
da mdinarem miwisqveSa sadinariT gaagrZela gza krixulas 
vokluzamde, anu Tavis eroziis bazisamde. Mmd. Walaze sxva-
velebs ramdenime wisqvili aqvT gamarTuli, romlebic uwy-
lod darCnen. Mmosaxleobam wisqvilebis zeviT pinorebi amo-
avso da wyalma wisqvilebamde isev zedapirze iwyo dena. 
maTs qveviTac, droTa ganmavlobaSi mdinaris natani isev 
amoavsebs ponorebs da wyalic zedapirze idens. Mmagram, mTa-
varia is, rom am movlenebma dagvanaxes Tu ra ganviTarebuli 
miwisqveSa sadinari aqvs am patara mdinares. aRarafers vamb-
obT TviT krixulaze, romelic miwisqveSidan gamodis da am-
brolaurTan sakmaod didi nakadis saxiT uerTdeba rions.  

yovelive zemoTqmuli metyvelebs wylis mier kirqvebSi 
gamomuSavebuli siRrueebis _ xvrelebis, gvirabebis, mRvimee-
bis gantotvili qselis arsebobaze. Aamas emateba masivis ze-
dapirze ukve aRniSnuli karstuli Webidan Camavali wylebi, 
romelic, safiqrebelia, rom aseve kargad ganviTarebuli mi-
wisqveSa sicarieleebi aqvT gamomuSavebuli. Tu masivis sqe-
mas davxedavT, davinaxavT, rom mravalricxovani zedapiruli 
formebis saSualebiT masivSi didi raodenobiT naleqi iJ-
oneba, rac karstuli denudaciis intensiur ganviTarebas 
iwvevs. 

yvela am monacemis gaTvaliswinebiT unda vivaraudoT, 
rom xixamTis kirqvul-karstuli masivi Zalze rTul da 
gantotvil miwisqveSa siRrueTa sistemas Seicavs.  

misi kvleva qarTveli speleologebis gadaudebel saqm-
ed unda iqces, raTa qveyanas gadaeces axali aTonisa da way-
ltubos mRvimeTa rangis obieqti. Saoris turistul kolm-
pleqTan erTad xixamTis karstuli sistema, misi seriozuli 
gamokvlevisa da keTilmowyobis Semdeg, bunebis unikalur 
Zeglad iqceva. yovelive es ki safuZvlianad gamoacocxlebs 
am TiTqmis daclili kuTxis socialur-ekonomikur mdgo-
mareobas.  
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MERAB GONGADZE 
 

KHIKHAMTA CALCAREOUS MASSIF 
 

The unique calcareous massif on Ratcha ridge in Western Georgia  
represent  the area  of intensive developmenty carst proceses  testified  by 
existense of  diverse  carst  forms  and  and-ergraund rivers there. 
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merab gongaZe 

 
egzodinamikuri procesebi alaznis marjvena Senakadebis 

auzebSi (didriye _ Turdos monakveTi) 

 
Rvarcofuli procesebi _ bunebis erTerTi saSiSi sti-

qiuri movlenaa, kaxeTSi didi intensivobiT vlindeba da mo-
saxleobasa da meurneobas udides zarals ayenebs. am proce-
sebis kvlevis dros umTavresia sworad gavaanalizoT Rvar-
cofwarmomSobi faqtorebi, gansakuTrebiT morfologia, li-
Tologia da naleqebi. 2005-2007 wlebSi alaznis marjvena Se-
nakadebis auzebSi, vakvirdebodiT Rarcofebis warmoSoba _ 
ganviTarebis pirobebs. gomboris qedis Crdilo ferdobebze, 
sakmaod xelsayreli mdgomareoba iqneba am procesebis gan-
viTarebisaTvis. dadginda da gamoiyo Rvarcofwarmomqneli 
kerebi, romlebic gansakuTrebiT mkveTradaa gamoxatuli or-
vilis, didriyis, Savkabas, Turdos saTaveebSi.  

 

 
sur. #1. Turdos xeoba 

 
Rvarcofebi, rogorc cnobilia, ori ZiriTadi saxiT 

vrceldeba: struqturuli (Sekruli) da turbulenturi (de-
nadi). pirveli umetesad myari masalisgan Sedgeba da gazaf-
xuli - zafxulis zRvarze warmoiSveba, magram ara yovelwl-
iurad! aseTi Rvarcofi gansakuTrebul geomorfologiur, 
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liTologiur da klimatur pirobebSi warmoqmneba zogierTi 
mdinaris zemo welSi. mis mier wamoRebuli myari masala Ti-
Tqmis ver aRwevs gamozidvis konusamde da wyalmovardnis na-
kadis Serevis gamo xSirad saxes icvlis. ufro gavrcelebu-
lia Rvarcofuli nakadis meore tipi_turbulenturi, roml-
is SemadgenlobaSi myari masala mxolod 20-30%-ia. igi Sida 
kaxeTis TiTqmis yvela mdinareSi waroiqmneba da gamozidvis 
konusebamde, xSirad maTs  periferiebamde aRwevs. Gavrceleb-
is periodi gazafxul _ Semodgomas, xandaxan zafxulsac em-
Txveva. 

Rvarcofuli nakadebis warmoSoba _ ganviTarebis erTe-
rTi umTavresi faqtoria reliefi da misi Taviseburebani. 
gomboris qedis Crdilo kalTebi warmodgenilia axalga-
zrda naoWa struqturebze ganviTarebuli zedapirebiT, rom-
lebic liTologiurad carcuRi da mesameuli asakis qviSa-
qvebiT, kirqvebiT, mergelebiT da carculi kongelomeratebi-
Taa agebuli. gomboris qedi mwverval bertyedan sof. Yanda-
uramde saSualomTiania, xolo ufro aRmosavleTiT _ mwver-
val SavmTamde _ dabalmTiani. ferdobi daserilia mdinareTa 
eroziuli xeobebiT, romlebic calkeul serebad anawevreben 
mas. aqve unda gavusvaT xazi alaznis xeobis asimetriulobas 
_ marcxena mxare _ kavkasionis samxreTi ferdobi maRali da 
cicaboa, xolo marjvena _ gomboris Crdilo kalTebi _ da-
bali da damreci, Tumca iseve danawevrebuli, rogorc marc-
xena. aq intensiurad mimdinareobs destruqciuli procesebi, 
rac Rvarcofebis ganviTarebisTvis xelsayrel pirobebs 
qmnis. alaznis vakeze ZiriTadad xeobebidan gamotanili ma-
salis akumulacia mimdinareobs. alaznis marcxena da marjv-
ena mxareebi aramarto asimetriulia, aramed gansxvavdeba 
procesebis ganviTarebis TaviseburebebiTac, rasac liTol-
ogiuri klimaturi da morfologiuri faqtorebi gansazRvr-
avs. gomboris qedze, TianeTis qvabulidan sof. melaanamde 
carculi asakis kirqvebi, mergelebi, Tixebi, Tixafiqlebi, 
qviSaqvebi, qviSiani Tixebia gavrcelebuli. isini advilad 
emorCilebian destruqciul procesebs, amdenad am qanebis ga-
vrcelebis areebSi intensiuri mewyruli procesebi viTard-
eba, rac Rvarcofuli nakadebis kvebis mZlavr kerebs qmnis. 
amave qedze, erTiani zolis an calkeuli ubnebis saxiT 
gvxvdeba mesameuli Tixebi, nawilobriv kirqvebi. maTi gavr-
celebis areebSi aseve mravlad gvxvdeba mewyruli sxeulebi, 
romelTa ganviTarebas xels uwyobs amgebeli qanebis advila-
dSladoba, ferdobebis daxra da xemcenareulobis gaCexva. 
meoTxeuli nafenebi ZiriTadad alaznis vakezea ganawilebu-
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li aluviuri, proluviuri, deluviuri riynaris, qviSnarisa 
da Tixnaris saxiT da alaznis mravalricxovani Senakadebis 
mieraa motanili. gomboris qedis geologiuri struqtura ga-
nviTarda kavkasionis samxreT ferdobis geosinklinis samxr-
eTi totidan. igi Tavsdeba Zlier danaoWebuli carculi da 
mesameuli asakis naleqebis qvezonaSi. struqturebi garTul-
ebulia izoklinuri naoWebiT, rRvevebiTa da nasxletebiT. 
maTi Zlieri napralianoba ganapirobebs intensiur gamofitv-
asa da denudacias, rac Tavis mxriv didi raodenobis ngre-
ul masalas qmnis deluviuri nafenebis, mcvivanis konusebis 
gaSiSvlebuli flateebi drodadro iSleba Rvarcofuli 
kerebi yalibdeba. amrigad, damangreveli nakadebis warmoSob-
isTvis am raionSi friad xelsayreli geomorfologiuri da 
liTologouri pirobebi gvaqvs.  

aseve mTavari, Tu umTavresi ara, mniSvneloba aqvs havas 
da gansakuTrebiT naleqebs. gvaqvs wyali, gvaqvs procesi, ar 
gvaqvs wyali, ar gvaqvs procesi. kaxeTi, rogorc mSrali su-
btropikuli havis gavrcelebis regioni, naklebi naleqiano-
biT gamoirCeva, magram aq periodulad modis Tavsxma sezon-
uri wvimebi, agreTve, Tbili gazafxulis pirobebSi erTbaSad 
dneba Tovli. yovelive es iwvevs wyalmovardnebsa da wyald-
idobebs, rasac araiSviaTad umZlavresi Rvarcofuli nakade-
bis ganviTareba mosdevs. naleqebis arastabilurobas ganapi-
robebs reliefi da amierkavkasiis adgilobrivi anticiklo-
ni. alaznis vake aRmosavleTiT farTovdeba, rac xels uwy-
obs aqedan haeris masebis SemoWras. kavkasionis mTavari qedi, 
Tavis mxriv, xels uSlis haeris civi masebis kaxeTis teri-
toriaze gavrcelebas. amasTan, dasavleTidan Semosuli Tbi-
li da notio haeri swrafad gadacivdeba mTian masivebTan 
Sejaxebisas, rasac Tavsxma wvimebi da xSirad setyva moh-
yveba. amis mizezi reliefis didi hifsometriuli amplituda-
caa (150-dan 2000 metramde), rac qmnis metrologiuri elemen-
tebis Zlier gansxvavebul xasiaTs. gomboris qedze simaRlis 
mixedviT naleqebis matebaze miuTiTebs is faqtic, rom Te-
lavSi naleqebis wliuri jamia 860 mm, xolo mwverval civze 
_ 924mm. kaxeTis kavkasionze es monacemebi ufro TvalsaCinoa: 
1000m simaRleze zRvis donidan naleqebis saSualo wliuri 
raodenoba 1400mm-s aRwevs, xolo 2000m-ze _ 1700mm-s. Tavsxma 
naleqebis dReRamuri jami aq zogjer 150mm-s aRwevs, rac um-
etesad mais-ivnisSi xdeba. am dros grunti gamdnari Tovlis 
wylebiTaa gajerebuli, amdenad mosuli wvimiswylis Sewova 
TiTqmis aRar xdeba da iqmneba Warbi zedapiruli Camonadeni. 
es gansakuTrebiT m. civis Crdilo ferdobebze aisaxeba. Rva-
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rcofuli nakadebis ganviTarebis mniSvnelovan faqtors war-
moadgens niadag-mcenareuli safari. gomboris qedis zeda na-
wilSi (700-2000m z.d.-dan) gavrcelebulia mTa-tyeTa da neSom-
pala-karbonatuli niadagebi. tyeebis qveda zona warmodgeni-
lia tyis yomrali da tyis yavisferi niadagebiT. tyis inten-
siuri Cexvis ubnebSi niadagebi gadarecxilia, rac gruntebSi 
intensiuri gamofitvis ganviTarebas uwyobs xels. yovelive 
amas ki isev Rvarcofuli nakadebis ganviTarebasTan mivyav-
arT. am procesebis ganviTarebaze arapirdapirad moqmedebs 
Tanamedrove teqnikuri moZraobebi, mdinareTa eroziuli moq-
medeba (xeobaTa zeda nawilebSi), denudacia da sxva. 

 
sur. #2. kisisxevi 

 
 sainteresoa ganvixiloT gomboris Crdilo ferdobze 

Camomavali ramdenime xeoba, sadac aqtiurad viTardeba Rvar-
cofuli nakadebi. md. didriye iwyeba 1680 m-is simaRleze 
zRvis donidan, sami totis saxiT, romlebic adgil narian-
velSi uerTdebian erTmaneTs. amis Semdeg xeobis kalapoti 
Rrmavdeba, xolo marjvena ferdobze mewyrebi da kldezv-
avebia ganviTarebuli. 2,5 km siganis mewyruli ubani gvxvdeba 
nasoflar sakveres qvemoT, saTavidan 8 km-is daSorebiT. igi 
mdinaris kalapotamde Camodis da ganviTarebulia Tixian na-
leqebSi. ufro CrdiloeTiT, didriyis orive mxareze mZla-
vri mewyruli sxeulebia, romlebic mdinares TiTqmis  2 km 
sigrZeze gasdevs. mZlavri ormxrivi mewyrebia aseve sof. Ax-
aldabasTan, rolebic zogan xeobas ketaven. 1946 wels ormx-
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rivi mewyris Camosvlis Sedegad mdinare Segubda da warmo-
iSva 15-mde siRrmis tba, romlis sigrZe 4 km-s aRwevda. wyali 
6 wlis ganmavlobaSi Wrida bunebriv kaSxals, ris Sedegad-
ac tba TandaTan daSra. didi mewyrebia ganviTaebuli axald-
abis  samxreT-aRmosavleTiT, sigrZiT 1km-mde da siganiT 200m.  

sof. Careqaulis maxloblad didriye gamodis alaznis 
vakeze, sadac mas marjvnidan uerTdeba Savkaba. marcxniv, mTa 
godlisis samxreT ferdobze ganviTarebuli mewyeri xeobis 
fskeramde Camodis da mas wyali recxavs. aq xeoba 180-200m-
mde farTovdeba. mewyrebis garda ferdobebze mravladaa 
gaSiSvlebani, flateebi, romlebic agebulia TixnarebiT, me-
rgelebiT, qviSaqvebiT. isini intensiurad ifitebian da did-
Zal myar masalas qmnian mdinarisTvis. es ki gazafxul-zaf-
xulis mijnaze turbulenturi Rvarcofebis warmoqmnis saf-
uZvels iZleva. 

didriyis marjvena Senakad Savkabas xeobaSi ferdobebi 
mraval adgilas imewyreba. mis saTaveSi 3km sigrZis mewyeria, 
aqve m. sarjaklesTan ormxrivi mewyruli sxeulebi moZra-
oben. 

aqtiurad mimdinareobs destruqciuli procesebi Sav-
kabis SenakadebSi (salesavisxevi, WikartianTxevi), ris gamoc 
aq periodulad mZlavri Rvarcofuli nakadebi warmoiSveba. 

aRsaniSnavia, rom Savkabis marjvena sanapiroze, sof. 
zemo xodaSenTan ramdenime wlis win aSenda Rvinis qarxana 
“badagoni”, romelic mdinaris kalapotidan 70-80 m-iTaa da-
Sorebuli. qarxnis galavnidan ramdenime aTeuli metris ze-
viT 150m-is sigrZeze gangreuli aqvs damcavi jebiri da Wali-
szeda terasa napiridan 50-70 m-is dacilebiT gamorecxilia. 
Zlieri wyalmovardnis da Rvarcofuli nakadis warmoqmnis 
SemTxvevaSi qarxnis nagebobebi aucileblad daziandeba. amis 
Tavidan asacileblad aucilebelia aRdges damcavi jebiri, 
rac albaT qarxnis sazrunavia. gaurkvevelia, ra mosazrebe-
biT xelmZRvanelobdnen qarxnis damproeqteblebi, roca aseT 
ZviradRirebul kompleqss ase axlos aSenebdnen Rvarcofsa-
SiSi mdinarisagan. 

Savkabas SesarTavidan qvemoT, 1,5 km-ze, didriyes md. Be-
rxva uerTdeba, romlis xeobaSi Rvarcofuli kerebia ganvi-
Tarebuli Tixa-qviSiani gaSiSvlebebisa da mewyrebis saxiT; 
Sedegad, mdinaris zemo welSi struqturuli Rvarcofebi wa-
rmoiqmneba, ris gamoc xSirad ziandeba sof. zemo xodaSeni 
da oJio. XX sk-is 80-ian wlebSi md. didriyis Rvarcofisgan 
miyenebulma zaralma aiZula sof. xorxlis Suaubani ayrili-
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yo da soflis dasvleTiT da aRmosavleTiT gadasaxlebu-
liyo. 

md. CumaTxevi sof. iyalTos Suaze hkveTs. xeobis Sua na-
wilSi, civis wyebis Tixian-qviSian qanebSi, gvxvdeba ormxri-
vi mewyrebi, gaSiSvlebani, ris gamoc aq turbulenturi Rva-
rcofebi warmoiqmneba. 

mdinare Turdo erT-erTia alaznis marjvena Rvarcof-
ul Senakadebs Soris. saTaves  iRebs gomboris qedze, m. Ja-
tismTis (1876m) Crdilo ferdobebze, romlebic Zlier dana-
wevrebulia. aq, civis wyebis qviSnarebisa da Tixnarebis 
mZlavri gaSiSvlebebis zolSi, flateebis simaRleebi 0,5 _ 
1km-is farglebSi meryeobs, xolo sigane 6km-s aRwevs. Tur-
dos zemo welis dasavleTis mxaris Senakadebi saTaves iRe-
ban m. gomborisa (1840) da m. civis (1712m) Crdilo-aRmosavleT 
ferdobebze. aq isini mZlavr mewyrul sxeulebs kveTen. aq 
mkafiod Camoyalibebuli bed-lendebia, sadac intensiuri ga-
mofitva mimdinareobs, aseve denudacia, erozia, mewyrebi. Ra-
rtafebSi mudmivad gadaadgildeba myari masala da ferdo-
bebis misadgomebze grovdeba. gaSiSvlebani, mdinaris saTave-
Si arsebuli maraoseburi moyvanilobisa da eroziiT mkveT-
radaa daserili. es xels uwyobs aq warmoqmnili Rvarebisa 
da lanqerTa nakadebis Tavmoyras uSualod xeobaSi da 
wylis es uzarmazari masa, myar masalasTan erTad, didi 
siswrafioT gadaadgildeba. aRsaniSnavia Turdos Senakadebi 
_ mRvrie da sabeliswyali. md. mRvries xeobis zemo da Suaw-
elSi ganviTarebulia 80m siganisa da 2km-mde sigrZis moZravi 
mewyeri, romelic Tixnarebisa da kirqvis lodebisgan Sed-
geba. aqve gvxvdeba mewyruli tbebi. moZrav masas aRmosavle-
TiT gasdevs 250m-mde simaRlis flate, sadac qviSaqvebi, kir-
qvebi da Tixnarebi SiSvldeba. isini intensiurad ifitebian, 
riTac qmnian rogorc mewyris, aseve Rvarcofuli nakadebis 
kvebis ares. Turdos marcxena mxridan  uerTdeba md. Sabeli-
swyali; saTavis ferdobebi Zlier damewyrilia, rasac arTu-
lebs gaSiSvlebebze mimdinare gamofitvis procesebi. Sede-
gad yalibdeba turbolenturi Rvarcofuli nakadebi, ara ga-
moricxuli struqturuli Rvarcofis Camoyalibebac. Tur-
dos xeoba sof. TeTriwylebis qvemoT mkveTrad farTovdeba 
da 1,5km siganes aRwevs. alaznis vakeze mdinare sakmaod far-
To (70X80m) gamozidvis konusebs qmnis.  

mdinaris saTaveebSi mosalodnelia struqturuli naka-
debis warmoqmna, romlebic savaraudod Sua welamde CamoaR-
weven. ufro xSirad ki turbulenturi Rvarcofebi warmoiq-
mneba, romelTa gavlena sof. yarajalamde SeimCneva. 
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yovelive zemoTqmulidan gamomdinare, destruqciuli 
procesebi gomboris, qedis Crdilo ferdobebze intensiurad 
mimdinareobs, rasac xels uwyobs mcenareuli safaris gana-
dgureba cicabo ferdobebze tyis usistemo Wris da gadaWa-
rbebuli Zovebis Sedegad. amis gamo Zlierdeba mdinareTa er-
ozia, alaznis vakeze_akumulacia, izrdeba gamozidvis konu-
sebis farTobi. yovelive amas mohyveba savargulebis Dakarg-
va, sacxovrebel-sameurneo nagebobebis dazianeba da SesaZlo 
msxverplic. Cveni azriT, pirvel rigSi aRsadgenia damcavi 
jebiri md. Savkabas marjvena napirze, Rvinis qarxana “badag-
onTan”. aucilebelia aseve RvarcofdamWeri baraJebis mowyo-
ba mdinareTa Sua welSi, raTa Semcirdes myari masalis mis 
qvemoT gadaadgileba. sasurvelia kalapotebidan dagrovili 
naSali masis perioduli gamotana, rac samSeneblo inertul 
masalas warmoadgens. sanapiro zvinulebi da jebirebi, Tu 
isini zustad SerCeul adgilebSi moewyoba, aseve Seamcireb-
en Rvarcofuli nakadebiT miyenebul zarals. 

RvarcofsawinaaRmdego RonsZiebebis gatarebas safuZvl-
ad unda daedos geografebis, geologebis, niadagmcodneebis, 
bologebis safuZvliani, Tanamedrove meTodebis gamoyenebiT 
Catarebuli kvleva-Ziebis Sedegebi. mxolod aseTi kompleqs-
uri midgomiT SeiZleba am friad aqtualuri problemis sa-
survel doneze gadaWra da didi materialuri zaralis Se-
mcireba, rac Zalze xSirad mosdis saqarTvelos am ekonomik-
urad umniSvnelovanes mxares. 
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MERAB GONGADZE 
 

EXODINAMICAL PROCESS ON THE NORTH CLOPE OF THE 
GOMBORI MOUNTAIN 

 
In this survey we considered the exodinamical process on the north slope 

of the Gombory mountain. This process is cansed by unsistematical catting of 
the trees on the slopes and also overfulfilled sheferding. Mud-rock floods is 
developing, particularly in the valleys of Matany, Shavkala, Didi-Ruke, Turdo 
and Ckisischevy. 
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malxaz Rvinjilia 
 

velnesis industriis turistul-rekreaciuli  
baza saqarTveloSi 

 
Cveni yoveldRiuri cxovrebisaTvis damaxasiaTebelia 

stresebi, emociuri gadatvirTva da hipodinamia. adamiani sa-
Wiroebs xarisxian da xelmisawvdom profilaqtikas, gamajan-
saRebel dasvenebas, romlebic dRes sanatoriumebSi, profi-
laqtoriumebSi, spa da velnes centrebSi xorcieldeba. 

termini "spa" warmoebulia belgiis kurort spa–dan, ro-
melic cnobilia Tavisi mineraluri wylebiT. termini "veln-
esi" axali sityvaa da misi pirdapiri Targmani ar arsebobs. 
azrobrivad ki es aris kargi guneba–ganwyobileba. 

janmrTeli cxovrebis wesi amJamad "modaSia". damsveneb-
lebic, romlebic miemgzavrebian axali emociebisa da relaq-
saciis misaRebad, cdiloben ise gaataron dasvenebis perio-
di, rom naklebi mzis damwvrobebi da sxva cudi mogonebebi 
darCeT. Sin dabrunebul turistebs erTi survili aqvT,  Ta-
vianT axloblebs aCvenon dasvenebis Sedegad gakaJebuli sxe-
uli, mSvidi da gawonasworebuli saxe da uamravi dadebiTi 
emocia. yovelives uzrunvelyofa mxolod spa kurortebzea 
SesaZlebeli. 

diax, velnes centrebi–esaa specialuri dietis, sxvadas-
xva wylis procedurebis da masaJoTerapiis erToblioba. Tu-
ristebi TavianTi finansuri SesaZleblobebidan da aseve Ta-
visufali droidan gamomdinare arCeven kurortsa da prog-
ramas. Semdgom damsveneblebi eqimis konsultaciis Sesabami-
sad adgenen individualuri kvebisa da procedurebis specia-
lur kompleqts. 

arsebobs rekomendaciebi, romlis gaTvaliswineba veln-
es Terapiis dros aucilebelia. aq eqim kurortologis meT-
valyureobis qveS unda moxdes, rogorc wylis abazanebis, 
aseve sxva procedurebis miReba. aq rekreantis damoukidebel 
qmedebas SeuZlia gajansaRebis nacvlad, dasneuleba gamoiw-
vios. ase, mag., maRali arteriuli wnevis mqone rekreantebi-
saTvis mosafrTxilebelia, rogorc Termuli mineraluri 
wylis procedurebi, aseve gamamxnevebeli da sarelaqsacio 
masaJebi. am procedurebma SeiZleba arteriuli hipertenzia 
da miokardiuli infarqtic ki gamoiwvios. arc Termuli way-
roebis miRebidan mcire droSi samTo–saTxilamuro traver-
sebze daSvebaa mizanSewonili da a.S.[3]. 

arsebobs calkeuli Sexedulebebi, rom velnesi ar unda 
asocirdebodes samkurnalo turizmTan, vinaidan am cnebis 



110 
 

qveS igulisxmeba daavadebis safuZvlis profilaqtika. es 
maSin, roca samkurnalo turizmi ufro reabilitaciaa, mima-
rTuli adamianSi ukve arsebuli daavadebebis gansakurnebl-
ad da janmrTelobis aRsadgenad. gamajansaRebeli turizmi 
xorcieldeba adamianis janmrTelobis uzrunvelyofisaTvis, 
Sesabamisad xelsayrel bunebriv da klimatur pirobebSi. ar-
sebuli turizmi iyofa balneo–samkurnalo, klimatur–samku-
rnalo, sazRvao–samkurnalo, talaxiT samkurnalo da aqti-
uri dasvenebis formebis mixedviT. 

dRes msoflioSi arsebobs mravali kurorti, romelic 
specializebulia ara marto ama Tu im daavadebebis gansaku-
rneblad, aramed uzrunvelyofs momxmareblebs antistresu-
li marSrutebiTa da fitnes turebiT. didi popularobiT 
sargeblobs mravalricxovani Termuli wyaroebi da balneo-
kurortebi.  

sabanao mimarTulebiT favoritebs warmoadgens–italia, 
safrangeTi, islandia da ungreTi. isini metwilad turistebs 
sTavazoben velnes–industriisaTvis damaxasiaTebel momsaxu-
rebas. dRes am bazarze momuSave yvela piri cdilobs veln-
es–industriis "matarebels droulad Seaxtes" da turistTa 
survilebi, iyon janmrTelni, axalgazrdulni, warmatebulni 
da xalasni, uzrunvelyon umaRles doneze [4]. 

termini - velnesi (ingl. Wellness) pirvelad gamoiyena 
amerikelma eqimma helbert danma 1959 wels. wignSi - "umaRle-
si done velnesi", man Camoayaliba jansaRi cxovrebis wesis 
ZiriTadi principebi. sityva "velnesi" niSnavs Semdegs: 1) aq-
tiuri, srulyofili cxovrebis wesi; 2) sasicocxlo Zalebis 
swrafi da xarisxiani aRdgena; 3) racionaluri kveba; 4) yve-
la sakurorto faqtoris gamoyeneba; 5) individualurad Ser-
Ceuli fizikuri datvirTva; 6) kanis swori movla; 7) ekolo-
giurad sufTa teqnologia [1]. 

amerikeli profesoris pol zei pilzeris wignma "veln-
esis revolucia", marTlac didi aJiotaJi gamoiwvia msofli-
oSi. misma varaudma, rom velnes –industriidan aSS–Si brun-
vis maCveneblebi 1 trln aSS dolars miaRwevda,  gamarTlda. 
misi SexedulebiT, msoflio mosaxleobaSi velnes–industri-
isadmi interesi mzardia. dRevandeli cxovrebis ritmi Cqa-
ria da amitom bunebrivad Cndeba moTxovnileba, adamianis fi-
zikuri da sulieri mdgomareobis harmoniul SerwymasTan 
dakavSirebiT, stresebisa da nervuli aSlilobebis Tavidan 
asacileblad. 

Zalian aqtualuri da moTxovnadia momsaxurebis sruli 
kompleqtis lokalizacia erT konkretul adgilas. izrdeba 
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cxovrebis tempic, aseve  keTildReobasTan mimarTebaSi im 
adamianTa moTxovnilebebic, romelTac surT am momsaxure-
biT sargebloba. axali socio–kulturuli standartebi saW-
iroeben moTxovnilebaTa miznobriv uzrunvelyofas. dRes 
ukve adamianis "movlilobis" xarisxzea damokidebuli socia-
lur sferoSi misi identificireba da pozicionireba, Sesaba-
misad ki misi profesionaluri da piradi warmateba [5]. 

velnesis mTavari amocana daavadebebisa da, rogorc ga-
regani, ise Sinagani daberebis niSnebis Tavidan acileba da 
profilaqtikaa. velnesi adamianis kargi mdgomareobis filo-
sofiaa, misi arsebobis yvela – sulier, socilur Tu fizi-
kur sferoSi. is vinc velnesis filosofiiT cxovrobs, asa-
kis miuxedavad – iRbliani, warmatebuli da energiiT savse 
optimistia. is sakmao yuradRebas uTmobs Tavisi sxeulis ga-
regnul mdgomareobas, misdevs janmrTeli kvebis principebs 
da iRebs zomier fizikur datvirTvebs. am filosofiis Ziri-
Tadi principebia: 

 moZraoba; 

 gonebrivi aqtiuroba; 

 moduneba da harmonia;  

 silamaze da sxeulis movla;  

 dabalansebuli kveba.  
velnesi, upirveles yovlisa, cxovrebis stilis Secvl-

as gulisxmobs da ara raime konkretuli daavadebis mkurna-
lobas. 

 2002 wlis kvlevebiT velnesis ZiriTadi momsaxurebebi 
mimarTuli iyo profilaqtikaze (70%) da dasvenebaze (23%). 
velnesi, pirvel rigSi, gankuTvnilia qalaqelebisaTvis, rom-
lebisTvisac, daZabuli cxovrebis ritmisa da xSiri stre-
sebis miuxedavad, damaxasiaTebelia ara erTjeradi didxni-
ani Svebuleba, aramed mravaljeradi uikendi. 

 dRes fitnesi velnesis Semadgenel nawilad ganixile-
ba, radgan es ukanaskneli ufro farTo cnebaa, romelic gu-
lisxmobs dietologiis, sareabilitacio programebis, fsiqo-
logiuri gajansaRebis, spa da sxva procedurebis kompleq-
sur gamoyenebas. es yvelaferi erTad iwvevs fizikuri janmr-
Telobis gaumjobesebas, rac, Tavis mxriv, sulieri wonaswo-
robis aRdgenis safuZvelic xdeba.  

velnesis aRWurviloba iyofa or jgufad: 
 • aqtiuri varjiSebisaTvis gankuTvnili (tonusuri magide-

bi, vakuumuri trenaJorebi, ipotrenaJorebi, balans–plat-
formebi, vibro–platformebi da sxva);  
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• pasiuri pocedurebisaTvis gankuTvnili (presoTerapia, ma-
gnitoTerapia, TermoTerapia infrawiTeli sxivebiT, masa-
Jis sawolebi da sxva).  
miuxedavad garkveuli gansxvavebisa, terminSi Wellness 

Tourism sxvadasxva qveynebSi principuli sxvaoba ar aris. 
velnes turisti – yvelaze xSirad, sakamod kargi janmrTe-
lobis mqone adamiania, romlebic dedamiwis praqtikulad ja-
nmrTeli mosaxleobis 7-8%–s Seadgens. garda amisa, velnes 
turistebi arian janmrTelobis rezervebis gazrdaSi dain-
teresebuli adamianebi, romlebic cdiloben Tavidan aici-
lon qronikuli daavadebebis gamwvavebadebi, damatebiTi das-
venebis dReebiT. 

"medgrup jorjias“ damfuZnebelma, medicinis doqtorma 
Tamaz mWedliZe aRniSnavs, rom "amerikaSi velnes industrias 
trilioni dolaris brunva aqvs. saqarTvelo am mimarTule-
bisTvis asi procentiT idealuri qveyanaa. msoflioSi Zali-
an moTxovnadia velnes kurortebi da e.w. anti eij medicina. 
es kurorti saqarTveloSi Zalian mdidar xalxs moizidavs, 
visac SesaZlebloba aqvs didi Tanxa datovos Cvens qvey-
anaSi". 

kompania "medgrup jorjia” 2007 wlis 24 maiss dafuZnda. 
misi saqmianobis ZiriTad mimarTulebas gamajansaRebeli kom-
pleqsebis Seqmna warmoadgens, risi saboloo mizanicaa saqa-
rTvelos velnes industriis centrad gadaqceva. 

bevri velness samedicino turizmTan aigivebs. Realur-
ad igi, am ukanasknelisgan gansxvavebiT, reabilitacias da 
janmrTelobis 

aRdgenas ki ar emsaxureba, aramed daavadebaTa pirvel-
ad profilaqtikas da individis gaaxalgazrdavebas gulis-
xmobs. 

 Cvens epoqaSi erebi axali gamowvevebis winaSe dadgnen. 
globalizaciam da internet teqnologiebma ara marto teri-
toriuli, aramed kulturul sazRvrebic gaaqro. did saxel-
mwifoebs ukve danawilebuli aqvT e.w. gavlenis sferoebi; 
magaliTad, amerikis SeerTebuli Statebi msoflios politi-
kuri, samecniero da finansuri dominantia, CineTi - iafi 
produqciis ukonkurento mwarmoebeli; iaponia maRali teq-
nologiebis lideria, safrangeTi - modisa da Rvinis meqa da 
a.S. mcire erebis mravalsaukunovan kulturas da tradiciebs 
gaqrobis safrTxe daemuqra. aseT situaciaSi gadarCenis er-
TaderTi gza civilizaciisTvis raRac gansakuTrebuli, sai-
dentifikacio brendkodis SeTavazebaa. 

 saqarTvelos unikaluri buneba, mravalferovani klima-
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turi zonebi, zRva, mTebi, mdinareebi, tyeebi, sxvadasxva saxe-
obis mineraluri wylebi, samkurnalo mcenareebi, balneolo-
giuri resursebi, mravalsaukunovani qarTuli kultura da 
tradiciebi, Tanamedrove samecniero miRwevebTan harmoniza-
ciis gziT gvaZlevs Sanss gavxdeT msoflio velnes indust-
riis centri. samecniero paradigma, romelzedac dayrdnobiT 
Seiqmna bioli velnes koncefcia, gulisxmobs janmrTelobis 
SenarCunebas adamianis ujredis doneze, masSi mimdinare oq-
sidaciuri stresis marTvis meSveobiT. 

  „biolis“ ideis xorcSesxmis procesSi SemuSavebul 
iqna „bioli“ velnes diagnostikis meTodebis eqskluziuri 
kompleqsi (oqsidaciuri stresis maCveneblebi,sxvadasxva mik-
roelementebisa da toqsikuri mZime metalebis Semcvelobis 
50-mde sxvadasxva parametri, organizmis fitnes profili da 
vegetaturi regulaciis tipi, specialurad SemuSavebuli ve-
lnes profilis kiTxvari), romlis mSveobiTac miRebuli mo-
nacemebis safuZvelze velnes-Terapevtebis mier xdeba indivi-
dualuri velnes programebis Sedgena da ganxorcieleba.  

 TiToeuli programa moicavs naturaluri produqtebi-
Ta da mravalferovani endemuri fitodanamatebiT dabalans-
ebul kvebas, 

sxvadasxva tipis antistresul fizikur aqtivobebs, spa 
procedurebs, detoqsikaciis saSualebebs, mravalferovan ap-
aratul meTodebs, Zilis regulaciisa da gajansaRebis pro-
cedurebs. 

 gamajansaRebeli programebis efeqtis mdgradobasa da 
gaZlierebas uzrunvelyofs „biolis“ landSaftur-arqiteqt-
uruli faqtori, unikaluri xedebi, mTis kristalurad suf-
Ta haeri, mravalferovani kulturuli RonisZiebebi, erovnu-
li samzareulosa da Rvinis iSviTi jiSebis degustaciis sa-
siamovno saRamoebi [6]. 

 analogiuri, oRond mcire masStabebis velnes centrebi 
saqarTvelos sxva regionebSic gvxvdeba. gansakutrebiT gamo-
irCeva axalcixeSi, rabaTis kompleqsSi arsebuli "jino vel-
ness rabaTi".  

sastumros RirSesaniSnaobas warmoadgens velnes-spa 
centri romelic moicavs ramodenime tipis saunas: 

 sauna surnelovani aromatebiT saukeTeso saSualebaa mo-
dunebisa da relaqsaciis misaRwevad. 

 sauna marilis orTqliT atenianebs, arbilebs da kanis 
zedapirs amdidrebs iodiT, aumjobesebs sisxlis mimo-
qcevas. 
sauna menTolis da evkaliptis monacvleobiTi aromate-
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biT xels uwyobs sasunTqi gzebis stimulirebas. 
jakuzi, romauli sauna, finuri mSrali sauna, civi 

wylis avzi, zRvis kenWebiani avzi fexis hidro-masaJoriT, 
mini bari, gamagrilebeli sasmelebiT, sasiamovno musika, ro-
melic ismis mTel saunaSi da saunis Semdgomi mosasvenebeli 
adgili - tepidariumi, erTobliobaSi qmnis gansakuTrebul 
myudro garemos sruli relaqsaciisa da amaRlebuli gan-
wyobis Sesaqmnelad [7].  

amrigad, velnesi es aris industria, romelic saSual-
ebas iZleva momxmareblebs gauxangrZlivos axalgazrdoba, 
sasicocxlo tonusi da Searbilos siberis dadgoma. Velne-
sis stilSi cxovreba SesaZlebels xdis Tavidan aviciloT 
Cveni "saukunis civilizaciis"  daavadebebi–infarqti, Saqris 
diabeti, hipertonia, gul–sisxlZarRvTa da sayrden–mamoZra-
vebeli sistemis daavadebebi. arsebuli industria jansari 
cxovrebis wessa da "sworad cxovrebazea" orientirebuli, 
rac bunebasa da sazogadoebas Soris harmoniuli damokide-
bulebis procesSi miiRweva. saqarTvelo ki Tavisi landSaf-
turi mravalferovnebis, bunebriv–rekreaciuli resursebis 
siuxvis, jansaRi "biosakvebisa" da bunebrivi fotodanamate-
bis gamoyenebiT, miznobrivi menejmentis pirobebSi Tavisuf-
lad SeiZleba gadaiqces velness–industriis centrad kavka-

siis regionSi. 
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MALKHAZ GHVINJILIA 
 

TOURING-RECREATION BASIC OF WELLNESS  
INDUSTRY IN GEORGIA 

 
Nowadays in the world there are many resorts specialize not only in 

treatment of particular disease, but also provide customers with anti-stress 
routes and fitness tours. The numerous thermal springs and balneology resorts 
are very popular with tourists. It is very important and vital the localization of 
complete set of services in one particular place. It is increasing a rate of life and 
well-being in relation to the needs of the people who wants to use this service. 

The main task of wellness is to avoid diseases both external and internal 
signs of aging and its prevention. Wellness is a modern concept of the healthy 
lifestyle, human’s good condition philosophy in all spheres of its existence - 
mental, social and physical.  

Georgia’s unique nature, the various climatic zones, the sea, mountains, 
rivers, and forests, various mineral waters, medical herbs, balneological 
resources, the centuries-old Georgian culture and traditions and the modern 
scientific achievements through harmonization gives us the chance to become a 
world center of the Wellness industry. 

In this regard, it is worth noting the complex Wellness Centers the Rabat 
positioning of Boil and Gino in the Georgian market, not only for the Georgian, 
but also foreign tourists consumers.  It will play an important role in the future 
of the tourism industry. 
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revaz Tolordava, dali nikolaiSvili,  
Tengiz gordeziani, Tamar Tolordava 

 
saqarTvelos sxelmwifo sazRvris Crdilo-aRmosavleT 

monakveTis fizikur-geografiuli Taviseburebani 
 
aqtualoba. saxelmwifo sazRvrebis Camoyalibebas mrava-

li faqtori ganapirobebs. maT Soris metad mniSvnelovani 
adgili ukavia sasazRvro zolis fizikur-geografiul Ta-
viseburebebs, amitom saxelmwifoTa Soris gammijnavi xazis 
gansazRvras win unda uZRodes gamyofi zolis srulfasova-
ni kartografiul-geografiuli kvleva, romelic moicavs 
rogorc arsebuli kartografiuli masalis kvalimetriul 
analizs, ise adgilobrivi geografiuli pirobebis Seswa-
vlas. 

rogorc kvlevam gviCvena samxreT kavkasiaSi da saerT-
od, postsabWour sivrceSi, aseTi kompleqsuri midgoma arc 
yofila gamoyenebuli da rogorc saarqivo masalebi gvarw-
munebs, igi mxolod respublikebs Soris sameurneo teri-
toriebis ubralo gamijvnis princips eyrdnoboda. 1990-ian 
wlebSi damoukideblobis aRdgenam samxreT kavkasiis saxel-
mwifoebi axali gamowvevebis winaSe daayena. respublikebs 
Soris arsebuli administraciuli sazRvris saxelmwifo 
sazRvris statusamde ayvanam gammijnav zolSi rigi proble-
mebi warmoSva. maT Soris uciloblad unda dasaxeldes saz-
Rvris SeuTanxmebeli monakveTebis delimitacia-demarkaciis 
sakiTxic.   

postsabWoTa qveynebs 
Soris sazRvris delimita-
cia-demarkaciisa da fizik-
ur-geografiul Tavisebureb-
aTa gaTvaliswinebis gareSe, 
agreTve mxolod zogadi Se-
Tanxmebis doneze sazRvris 
gatarebis praqtikis negati-
urma Sedegebma Tavi gansak-

uTrebiT iCina saqarTvelos 
saxelmwifo mijnis sensiti-
ur monakveTebze. aseT ubnebs 

Sorisaa Cveni kvlevis obieqti - monakveTi mTa diklosmTidan 
mTa tinovrosomde, romelic daaxloebiT 161.60 km-s Seadgens 
da pirobiTad SeiZleba miviRoT saxelmwifo sazRvris Crdi-
lo-aRmosavleT monakveTad. kvlevis obieqtad am monakveTis 

nax. 1. sazRvris xazis 

mdebareoba diklos mTasTan 
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SerCeva fizikur-geografiuli pirobebis sirTulem, sazRvr-
is tipebis mravalferovnebam, msoflio praqtikaSi damkvidr-
ebuli saxelmwifo sazRvris gatarebis wesebis ugulebelyo-
fam da SeuTnxmebeli monakve-Tebis simravlem ganapiroba. 
25,000 da 100,000 masStabebis satelituri da topografiuli 
rukebis kartometriul-geografiulma analizma gamoavlina, 
rom samecniero da saswavlo literaturaSi damkvidrebuli 
azri - saqarTvelo-ruseTis sazRvari miuyveba kavkasionis 
mTavar qeds sruli sizustiT warmoCindeba saqarTvelos sa-
zRvris mxolod CrdiloeT monakveTis gaswvriv - mTa ag-
efsTidan mTa diklosmTamde. sabWoTa topografiuli rukeb-
is mixedviT saxelmwifo mijnis xazi aq ZiriTadad marTlac 
gasdevs kavkasionis mTavar qeds da misgan „gadaxras" ar aqvs 
adgili. 

sakvlevi monakveTi iwyeba kavkasionis mTavari qedis gve-
rdiTa – TuSeTis qedis mwverval diklosmTidan, Semdeg  mi-
uyveba samxreTisaken orientirebul bucibacis qeds 10 km 
manZilze da mxolod 42 km-is Semdeg kvlav mTavar qeds 
gasdevs. diklosmTis (CeC. dukluiu-lam - „mTa Tovlian qed-

ze“) mravalmwverva-liani masivi mdebareobs TuSeTis kavkasi-

onze. aq yvelaze maRalia centraluri diklosmTa (H=4285,1; 
f=42°31, λ=45°46�), aseve mniSvnelovan absolutur simaRles aR-

wevs aRmosavleTi (H=4275,1m) da dasavleT diklosmTa 
(H=42,1m) (4). masivi mezobeli mwvervalebisagan da mTis masive-
bisagan gamoyofilia uReltexilebiT: aRmosavleTi (H=3780 
m), dasavleTi diklosmTa (H=3715 m) da nislia (H=38770 m). 
masivis gamyinvareba mniSvnelovania. cxra myinvaris saerTo 
farTobia 5,1 km2. diklosmTis aseTi rTuli fizikur-geogra-
fiuli Tavisebureba delimitacia-demarkaciis procesSi saz-
Rvris perimetris calsaxad gansazRvras aucileblad Seuq-
mnis safrTxes.  

diklosmTidan sazRvari samxreTis mimarTulebiT miuy-
veba bucibacis qedis Txems da aRwevs uReltexil sarmaRe-
lemde (H=2596,0). sazRvris xazi ar scildeba qedis Txemur 
nawils. sasazRvro zolis orive mxare ZiriTadad utyeoa 
(xemcenareuloba mxolod mdinareTa xeobebSia SemorCenili) 
da alpiur saZovrebs ukavia. hidrografiuli qseli md. andis 
yoisus marcxena SenakadebiTaa warmodgenili. myinvarebi mxo-
lod 5 km-is manZilze (akarabakis qedamde) miuyveba sazRvars. 
sagzao qseli sustadaa ganviTarebuli - warmodgenilia nasa-
xlar ibcoxisa (saqarTvelo) da sof. xuSeTis (azerbaijani) 
SemaerTebeli savele gziT. sagzao komunikaciis aseTi simwi-
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re sasazRvro zolSi migraciuli proce-sebiTaa ganpirobeb-
uli. Tumca bolo periodSi saqarTveloSi turizmis ganviTa-
rebis saxelmwifo programis amoqmedeba aseTi rTuli monak-
veTebis aRorZinebis perspeqtivas qmnis. amis magaliTad SeiZ-
leba moviyvanoT ibcoxSi mdebare koSkebi, romelTa CarTva 
turistul marSrutSi, aq mosaxleobis dabrunebas Seuwyobda 
xels. 

uReltexilidan sazRvris xazi md. andis yoisusken eS-
veba da misgan 430 metrSi pirvelad scildeba qedis Txemur 
nawils, gadadis mis erT-erT Senakadisken da aqedan moyole-
buli monacvleobiT Rebulobs samdinaro sazRvris statuss, 
an ubrundeba wyalgamyofebisa da qedebis Txemebs, Tumca 
xSirad maT ferdobebzec gadainacvlebs xolme. sazRvris es 
nawili 2500 m simaRlemde tyiania, Tumca gameCxerebis kvalic 
atyvia.  

xeobidan gamosuli sa-
zRvris xazi kveTs ra beJi-
ris meridianuli mimarTul-
ebis qeds, marcxnidan uvlis 
mTa beJiras (H=3335,0 m), adis 
axatlis qedze da miuyveba 
md. andis yoisus Sen-
akadebis wyalgamyofs (nax. 
2). 1: 25,000, 1:10,000 masStabis 
rukebis analizma aCvena, 
rom  gammijnavi xazi aq 
ZiriTadad miuyveba wyal-
gamyofs, Tumca adgilebSi 
gars uvlis reliefis iseT 

dadebiT formebs, rogoricaa borcvi, mTis mwvervali (mTebis 
xelTas, mcire kabadnias, ofuwyalis-wveris mwvervalebi, si-
maRle 3028.3 m. da sxv.) riTac iqmneba STabeWdileba, rom dar-
Rveulia sazR-vris wyalgamyofebze gatarebis principi.   
Tumca araa gamoricxuli, rom es rukis Secdomebic iyos. 
mTa nacidriswverTan (H= 3102,0 m) xazi gadadis kavkasionis 
mTavar qedze. amasTan, sakuTriv mwvervali rCeba saqarTve-
los mxares. am monakveTze absoluturi simaRleebi 3,000 m-ze 
dabla ar eSveba. sazRvari ZiriTadad mTavari qedis mimarT-
ulebiT aris orientirebuli, Tumca xSirad icvlis orient-
acias - samxreTuli mimarTulebidan gadadis samxreT-dasav-
leTisaken, Semdeg ki samxreTul da samxreT-aRmosavlur mi-
marTulebas Rebulobs. igi aqac xSirad scildeba mis Txems 
da gverdiT qedebzec gadadis xolme. amasTan, sazRvris xazi 

nax. 2. sazRvris xazis mdebareoba  

mTa beJirasTan 
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adgilebSi gatarebulia mTis ferdobebze da wyalgamyofisg-
an moSorebiT (nax. 3), iseve rogorc aramarTebuladaa gatar-
ebuli igi wyalsatevebze (tbebze), vinaidan sarkis farTobe-
bi xSirad mezobel saxelmwifoebs Soris araTanabradaa ga-
danawilebuli.  

amrigad sazRvris xazis gatarebis saerTaSorisod aRia-
rebuli wesebi aqac darRveulia - saxelmwifo mijnis miRma 
rCeba reliefisa da hidrografiuli qselis gamorCeuli ob-
ieqtebi: mwvervalebi, mdinareebi, wyalgamyofebi. 1:10,000 - 
1:100,000 masStabis topografiul rukebsa da maT eleqtron-
ul analogebze Catarebuli kvlevebis Sedegad gamovlinda  
aTeulobiT aseTi SemTxveva. sazRvris mimdebare teritoria 
ukavia alpiur saZovrebs, romelic mdidaria hidrografiuli 
qseliT – mdinareebis andis yoisusa da alaznis SenakadebiT; 

 alag-alag gvxvdeba patar-patara tbebi da mcire 
farTobis yinvarebi. sagzao qseli warmodgenilia bilikebiT, 
romlebic xan miuyvebian sazRvars, xan ki kveTen mas.  unda 
aRvniSnoT, rom mTavari qedi aq ufro dabali hifsome-
triuli maCveneblebiTaa warmodgenili, ramac ganapiroba  
sasazRvro zolSi da uSualod mis siaxloves bilikebisa da 
sazafxulo sadgomebis simravle (nax. 4). uReltexil mu-
Sakidan (H= 2157.2 m) mTa layesTavamde (H=2722.3 m)  mona-
kveTze tye isev mWidrod  uaxlov-deba sazRvris xazs, Tumca 
gakafuli masivebi aqac xSiradaa. koSimaris qe-didan reli-
efi kvlav scildeba 3,000 m-ian niSnulebs,  sazRvris xazi am 
mo-nakveTze ufro xSirad wyalgamyofsa da qedebis Txemur 
nawils miuyveba, Tumca Seusabamoebebi am monakveTzec  gvx-
vdeba (m. nuxulosa, H=2928.7 m, simaRle 2811.0 m). uReltexil 
msxal-goridan sazRvris zoli hidrografiuli Tvalsazri-

nax. 3. a, b. sazRvris xazis araswori mdebareoba wyalgamyofisa da 

simaRlis mimarT 
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siT metad mdidar mxareSi xvdeba, aq 20-zemeti mxolod didi 
da patara tba fiqsirdeba (tbebi: marmomi, boSle xel, xala-
xel (grZeli tba), maxla-xel das xv. 
 

 
 
 
 

amasTan xSiria saxelmwifo mijnis hidrografiul ob-
ieqtebze gatarebis saerTaSorisod aRiarebuli praqtikis 
ugulebelyofa. ase magaliTad, sazRvari tba boSle xelTan 
isea gatarebuli, rom is mTlianad ruseTis iuris¬diqciis 
qve¬Saa moqceuli, maSin rodesac misgan gamomavali mdinare 
Sromis xevi mTlianad saqarT¬ve¬los teritoriaze miedine-
ba. Zalian saintereso mdebareoba fiqsirdeba agreTve grZel 

tbasTan (xala-xel), sadac sazRvris xazis mdebareoba sxva-
dasxva wlebSi gamoSvebul da sxvadasxva masStabis rukebz-
ec gansxvavebuladaa  dafiqsirebuli. ase magaliTad, nax. 5-
ze,  nax. 6-ze da 7-ze naCvenebia sazRvris xazis mdebareoba 

nax.4. sazafxulo sadgomebi da cixesimagre 

nax. 5. sazRvris mdebareoba grZel tbaze (1:25,000) da mis samxreTiT 

(1:10,000) masStabis rukebze 
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1:25,000 - 1:10,000 masStabis rukebze [2]. nax. 5-is pirvel 
fragmentze sazRvari kveTs tbas, Tumca misi farTobi me-
zobel saxelmwifoebs Soris araTanabradaa gadanawilebuli  
(Srus.=102163m2,  Ssaq.= 69239m2), xolo meore fragmentze uv-
lis ra mas samxreTidan, mTlianad rCeba ruseTis federa-
ciis mflobelobaSi. amasTan, „tbebis raionsa“ da mTa tinov 
andis yoisusa da alaznis SenakadebiT; rosos Soris monakv-
eTze, sazRvari adgilebSi mTis ferdobebzecaa gatarebuli 
da ramdenime kilometriTac aris daSorebuli mTavari qedis 
iseT mwvervalebs, rogoricaa Codori¬dagi (H=3570,8 m),  da 
tinovroso٭�HH=3374,0m, [saqarTvelos, ruseTis federaciisa 
da azerbaijanis sazRvrebis Sesayari 1.510 metriTaa daSoreb-
uli mTa tinovrosodan, Tumca zogierTi monacemiT maTi mde-
bareoba Tanxvdenilia (4)].  

sxvadasxva masStabis topografiuli rukebisa da maTi 
eleqtronuli analogebis kartometriulma da geografiulma 
analizma aCvena, rom saqarTvelosa da ruseTis federacias 
Soris mocemul monakveTze yofili sabWoTa respublekebs 
Soris arsebuli administraciuli sazRvris yovelgvari re-
viziis gareSe saxelmwifo mijnis statusamde ayvanis Sede-
gad adgili aqvs saerTaSoriso praqtikaSi miRebuli wesebis 
xSir ugulvebelyofas. cnobilia rom, administraciuli S-
eTanxmebebis safuZvelze, xSirad teritoriis praqtikuli 
flobis safuZvelze gavlebuli pirobiTi xazi ver iqneba 
SeTavsebuli im orografiul da hidrografiul obieqtebs, 
romelzec unda mowesrigdes gammijnavi xazi. kvlevis Sede-
gad gamovlenilia mravali aseTi monakveTi da obieqti, 
aRricxulia sazRvris orive mxares xuTki¬lometrian zol-
Si arsebuli fizikur-geografiuli da socialur-ekonomiku-
ri obieqtebi, ruseTis mxares aRricxulia qarTuli toponi-
mebis simravle, rac administra-ciuli sazRvris xSiri cvli-
lebis Sedegi unda iyos (cxr. 1). 

sxvadasxva wyaroebis analizma gviCvena, rom xangrZli 
istoriuli procesebis Sedegad sasazRvro zolSi Camoyali-
bebulia mZime demografiuli da socialur ekonomikuri 
mdgomareoba, rac uaryofiT gavlenas axdens saxelmwifo 
mijnis delimitacia - demarkaciis procesze, radganac dausa-
xlebeli da gaukacrielebuli teritoriebis momravleba me-

zobeli saxelmwifoebis mier ٭tinovroso (avar. ТIинаб-раса -
mcire Rartafi) — mTis mwvervali:  (=41°54′43.41″ =46°26′35.62″ 
H= 3374)  
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sazRvris xazis gadmowevis precendentebs qmnis. amis 
magaliTebi am monakveTzec mravlad aRiricxa (3). amasTan, 
saqarTvelosa da ruseTis federacias Soris ubralo SeTa-
nxmebis doneze topografiul rukebze dafiqsirebuli admi-
nistraciul sazRvris mdgeneli wetrtilebisa da xazebis 
mdebareoba, mocemuli monakveTis sakmaod rTuli orogra-
fiuli pirobebis gamoc (Wiuxebis, paraleluri qedebisa da 
xeobebis xSiri monacvleoba), absoluturad ver akmayofil-
ebs teritoriis gamijvnisas gamyofi xazis calsaxa aRqma-
dobas. 

                 

kvlevis Sedegebidan Cans, rom sadelimitacio samuSaoe-
bis Catarebis win aucilebeli iqneba sasazRvro zolis kom-
pleqsuri Seswavla, romelic moicavs topogeodeziuri da 
kartografiuli samuSaoebis Sesrulebis paralelurad adgi-
lmdebareobis situaciis geografiul Seswavlasac, romlis 

nax. 7. sazRvris mdebareoba mTa zurgis ZvalTan (1:25,000) da misgan  

nax. 6. sazRvris mdebareoba mTa tinovrososTan da 
„tbebis raionSi“ 
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gareSec SeuZlebeli iqneba aseT rTul regionSi delimita-
cia-demarkaciis procesis warmarTva.  
skvanZo sityvebi: saxelmwifo sazRvari, delimitacia da de-
markacia, administraciuli sazRvari, topografiuli rukebi, 
ruseTi, saqarTvelo.  
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GORDEZIANI, TAMAR TOLORDAVA 

PHISICAL-GEOGRAPHICAL PECULIARITIES OF THE NORTH-
EASTERN PART OF THE GEORGIAN STATE BOARDER 

 
This article reviews geographical and cartographic peculiarities of the 

north-eastern part of the Georgian-Russian State Boarder (mountain Diklosmta-
mountain Tinovroso). On the base of the analysis of the topographic maps and 
their electronic analogues it is shown the vicious results of transforming the 
former Soviet Republic's administrative border as a state boarder. Cartometric 
analysis of the Physical-Geographical and Socio-Economic conditions of the 
boundary is done. The study has revealed many examples of neglect of 
international practice rules during the process of making a state boarder on the 
given part. Also, it is shown the difficulties of delimitation administrative 
boarder in a mountainous relief conditions and its "reincarnation" as a state 
boundary without marking on the place. Results of the study are modeled in 
draughts and table. 
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biZina lemonjava 

 

lugelis xeobisa da mimdebare teritoriebis toponimiis 
geografiul-kartometriuli analizi 

 
aqtuloba. nebimiseri qveynis, an regionis warsulis, 

kulturuli memkvid-reobisa da paleogeografiuli Tavisebu-

rebebis Seswavlis saqmeSi toponimikas metad mniSvnelovani 

adgili ukavia, rameTu is mravalmxrivi  informaciis mata-

rebelia. am mxriv, interesmoklebuli ar unda iyos saqarTve-

los toponimebis kvleva, vinaidan igi gamorCeulia bunebrivi 

pirobebis mravalferovnebiT, qarTveli erisa da qarTuli 

saxelmwifos mravalsaukunovani istoriiTa da kulturiT. 

gansakuTrebiT sainteresoa iseTi teritoriebis kvleva, 

sadac adgilobrivi mosaxleobis salaparako ena imdenadaa 

daSorebuli saliteraturo qarTuls, rom maTi leqsika beW-

duri saxiT naklebadaa SemorCenili. amis gamo mniSvnelovani 

informaciebi mxolod zepirsityvierebam Semoinaxa. am xarve-

zis gamosworeba nawilobriv SesaZlebelia Zveli rukebisa 

da saarqivo masalebis analizis, agreTve adgilobrivi mosa-

xleobis gamokiTxvis safuZvelze. Tumca isic cxadia, rom 

uZvelesi rukebis Sedgena, rogorc wesi, wvril masStabSi 

xdeboda, rac mxolod ZiriTadi dasaxlebuli punqtebis ga-

mosaxvis saSualebas iZleoda. mcire zomis obieqtebis ruka-

ze gamosaxva mogvianebiT, XVIII saukuneSi daiwyo, rac topo-

grafiuli rukebis SeqmniT gaxda SesaZlebeli.  

lugelis xeobis msxvilmasStabiani topografiuli ageg-

mva XIX saukuneSi, ruseTis imperiis periodSi daiwyo. Rog-

orc wesi, im periodSi topografiul agegmvebs umTavresad 

rusulenovani specialistebi awarmoebdnen. amitom maT mier 

Sedgenil rukebze (e.w. „verstovkebze) xSiria Secdomebi – 

arasworad aRricxuli toponimebi, xSirad damaxinjebuli, 

rusulad JReradi formebiT. msgavsi Secdomebi damaxaiaTeb-

elia sabWoTa topografiuli rukebisaTvisac.  

postsabWoTa periodSi, damoukideblobis aRdgenasTan 

dakavSirebiT, dRis wesrigSi dadga saxelmwifos axali qar-

Tulenovani topografiuli rukebiT uzrunvel¬yofis sakiT-
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xi. Tavdacvis uwyebis Sesabamisi struqturebis mier ukve mim-

dinareobs aseTi saxis samuSaoebi, romelic xSir SemTxveva-

Si mxolod arsebuli rusulenovani toponimebis gadaTargm-

niTa da gansaxlebis zolisa da mimdebare teritoriebis Se-

saxeb informaciis mopoveba-ganaxlebiT Semoifar-gleba. Amas-

Tan dasaxlebuli punqtebis saxelwodebebis Secvlis piro-

bebSic ki (saTanado dadgenilebebis miRebis miuxedavad), 

xSirad ori saxelwodebis (Zveli da axlis) aRmniSvneli ab-

reviaturaa adgilze. es umTavresad adgilze orientirebis 

mizniTaa gakeTebuli. aqedan gamom¬dinare, metad aqtualuria 

kartografiul wyaroebSi mocemuli toponimebis mecnierul 

doneze kvleva, maTi Zvel da xalxur saxelwodebebTan Sepi-

rapireba.  

kvlevis mizania lugelis xeobisa da mimdebare terito-

riebis toponimebis geografiul-kartometriuli analizi. 

sawyisi masalebi da kvlevis meTodebi. kvlevis ZiriTad 

safuZvlad gamoyenebulia sabWoTa (masStabebi 1:10000 da 

1:25000) da qarTulenovani (masStabi 1:50000) topografiuli 

rukebi, agreTve satelituri rukebi (GoogleEarth).  am rukebze 
asaxuli toponimebi Sedarebulia statistikur gamocemebs,  

samecniero wyaroebsa [cxadaia ..... 2007] da savele gamokiTxv-

is masalebs. savele kvleva Catarda 2013-2015 wlebSi. Sxvada-

sxva saxis wyaros gamoyenebis safuZvelze SesaZlebeli gax-

da dagvedgina aborigenuli toponimebi zusti lokalizaciis 

miTiTebiT adgilze da gangvesazRvra maTi geografiuli ko-

ordinatebi satelituri rukebis meSveobiT. 

geografiuli mdebareoba da sazRvrebi. lugelis xeoba 

teritoriulad Cxorowyus municipalitetis sofel muxuris 

sakrebulos sazRvrebSia moqceuli da umTavresad moicavs 

md. xobiswylis zemo wels (nax. 1). aqedan gamomdinare, mas 

xobiswylis xeobasac uwodeben. fizikur-geografiuli Tval-

sazrisiT, xeoba kolxeTis dablobis gorak-borcvebidan iwy-

eba da egrisis qedis samxreTi ferdobis siRrmeSi iWreba. xe-

oba gadaWimulia TiTqmis 40 km manZilze da moicavs rogorc 

md. xobiswylis, ise mis SemdinareTa xeobebs. maqsimalur si-

ganes (pirdapiri xaziT 15-17 km) igi xeobis Sua nawilSi 

aRwevs. 
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nax. 1. lugelis xeobis dasawyisi da sof. muxuris centri 

lugelis xeobis saxelwodebiT cnobilia is monakveTi, 

romelic soflis Crdilo-aRmosavleT nawilidan iwyeba da 

mdinaris aRma miemarTeba. misi marjvena kalTa senaki-walen-

jixis damakavSirebel saavtomobilo gzas ebjineba, xolo 

marcxena kalTa centridan Crdilo-aRmosavleTiT, daaxloeb-

iT naxevar kilometr manZilze iwyeba.  

lugelis xeobis geografiuli Taviseburebani. arsebuli 

kartografiuli masalis analizis, adgilobrivi mosaxleob-

is gamokiTxvisa da adgilis vizu-aluri daTvalierebis Sed-

egad, dadginda lugelis xeobis zusti lokalizacia da xe-

obis ganfenilobis parametrebi (geografiuli koordinatebi 

da absolutu-ri simaRleebi). xeobis sawyisad md. Xobisway-

lze gadebuli uZvelesi xidis mim-debare teritoria (marjve-

na mxare) iqna miCneuli (cxr.1, wert.1), xolo marcxe-nad – 
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dcxonis (dcxonas) seris samxreT-dasavleTi daboloeba 

(cx.1, wert.2).  

 
cxr. 1. lugelis xeobis ganfenilobis metruli maCveneblebi 

xeobis dasawyisi 

xeobis bolo wertili 
marjvena napiri

  
marcxena napiri 

Φ0 λ0 Η, მ Φ0 λ0 Η, მ Φ0 λ0 Η, მ 
42038′

08′′ 
420&11′2

0′′ 
155 

42038′
08′′ 

420&11′2
0′′ 

 
42048′

42′′ 
420&13′5

1′′ 
2420-
2620 

 

md. xobiswylis wyalSemkrebi auzi, xeobis farglebSi, 

Seadgens 350 km2-s. misi marcxena nawili moicavs migariis 

karstuli masivis Crdilo-dasavleT nawils, ris Sedegadac 

aq mravladaa reliefis karstuli formebi: Webi (garami), 

mRvimeebi (Surubumu) da mineraluri wyali (lugela). mcirea 

hidrografiuli qselis sixSire. fizikur-geografiuli Tavi-

seburebebiT sruliad gansxvavebulia xeobis marjvena mxare 

- faqtobrivad moklebulia reliefis karstul formebs, hid-

rografiuli qselis maRali sixSire ki - aSkarad TvalSi 

sacemia. 

sofeli muxuri odiTganve gamoirCeoda xalxmravlobiTa 

da kulturul-ekonomikuri mdgomareobiT. amJamad sofelSi 

2600-ze meti mcxovrebia. saskolo ganaTleba aq XIX s-is Sua 
periodidan iRebs saTaves, funqcionirebs bazari, xSirad im-

arTeboda bazrobebi, ramac gavlena iqonia soflis ekonom-

ikur da kulturul ganviTarebaze. xelsayrelma klimaturma 

pirobebma mas kurortis saxeli daumkvidra. amasTan, mdebare-

obs ra mdinaris orive napiras, senaki-Cxorowyu-walenjixis 

SemaerTebeli saavtomobilo gzac masze gaivlis, ris gamoc 

is garkveulwilad satransporto centradac gvevlineba - aq 

Tavs iyris mezobeli soflebis damakavSirebeli gzebic, ro-

goricaa Taia  - muxuri da muxuri - zumi.  

lugelis xeobis zogierTi toponimis etimologiisaTvis 

(am sakiTxze ufro dawvrilebiT analizs warmovadgenT sxva-

gan). toponimebis mniSvnelovani nawili gvar-saxelebTanaa 

dakavSirebuli da maTi gansaxlebis adgils miuTiTebs. Mag-
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liTad, leroge („le“ geografiuli saxelis mawarmoebeli 

kolxuri TavsarTia, romelic gansaxlebis mimTiTebelia da 

qarTulad TavsarT „sa“-s Seesatyviseba, magaliTad, sa-meg-

relo [WumburiZe, 1971]), lecane, lesosile, leRuraTe da 

sxva. toponimebi miuTiTeben, rom es adgilebi rogavas, can-

avasa soselias da RulaTavas gvarebis warmomadgenlebiT 

erT dros mWidrod iyo dasaxlebuli. es mniSvnelovani in-

formaciis matarebeli faqtia, vinaidan xeobaSi jer kidev 

SemorCenil toponimebTan gaigivebuli gvarebis umravlesoba  

(rogava, jgamuria, soselia RulaTava da sxv.) ara marto 

muxurSi, aramed axlomaxlo soflebSic faqtobrivad aRar 

SemorCa da arc adgilobrivi mosaxleobis mexsierebas Semo-

rCenia maTi aq gansaxlebis Sesaxeb raime informacia. 

garda ,,le"-si, aq vxvdebiT sxva kolxur „la“ da qarT-

ul „sa“ TavsarTsac. asea warmoqmnili toponimebi: lakumu-

raS ginolჷ(e), lakumuraS dudi, lanjeri, lafa(r)Carzeni, 

saoCio da sacxeno - sacxenoS ginalჷ(e). 
sakamaTod SeiZleba miviCnioT zogierTi toponimis eti-

mologia da maTi gvar-saxelebTan kavSiri. magaliTad, „Se-

leTi“, „Selia“-dan unda iyos nawarmoebi leSe-lie. toponimi 

wifuria SeiZleba „wifeli“-dan nawarmoebi  sityvaa (wifeli 

- megr. wifuri), rac am adgilas wiflis gabatonebaze miuTi-

Tebs. Tumca arc imis gamoricxvac SeiZleba, rom TviT gvar-

is warmoSoba iyos wifelTan, wiflian adgilTan dakavSire-

buli.  

 muxuri qarTvelur metyvelebaSi kuTxes, mxares niSnav-

da, dReisaTvis ki is pirdapiri mniSvnelobiT aRar gamoiyen-

eba, Tumca samSeneblo saqmeSi (saxlis saxuravis mowyobisas) 

kuTxis aRmniSvnelia. amitom araswori iqneba, Tu am toponim-

is etimologias muxas davukavSirebT. msgavsi araerTi magal-

iTis dasaxeleba SeiZleba samegrelosa da imereTis toponi-

miaSi [WumburiZe, 1971]. 

xidis saxelwodeba - nacxa, SeiZleba niSnavdes gaka-

fuls, axos [eliava g., . .,   1983]. gxvdeba mikrotoponimi naCi-
xa da Cixuac. prof. paata cxadaias zepiri cnobiT aris to-

ponimi naCxac. Cveni azriT, fonetikuri TvalsazrisiT, SeaZ-

leblad mviCnioT: naCixa-naCxa-nacxa, e.i. Cx-cx gadasvla.* 
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metad sainteresoa soflidan garkveulwilad gancalke-

vebulad da mis Crdilo-aRmosavleT nawilSi mdebare ubnis - 

qoyos (qoჸo) toponimia. es ubani mdinaris orive napirze mde-
bareobs da xeobis bolo dasaxlebuli teritoriaa. TviT ub-

nis saxeli nayofier adgils (qo-ki, ჸo-ჸofa mosavlianobis 

aRmniSvnelia) unda niSnavdes [eliava g., . . .,   1983].  

iseve rogorc mTels lugelis xeobaSi, aqac toponimeb-

is umetesoba gvar-saxelebTanaa dakavSirebuli (legabede, 

lecirde, leTolorde, leCiqvane, leciramue, legaxare). 

Tumca gansaxlebis am arealebSi sxva gvaris warmomadgen-

lebic mosaxleoben. magaliTad, leTolordeSi kompaqturad 

arian dasaxlebuli facaciebi, 1940-1970-ian wlebSi ki am 

ubanSi ocindaledan Toduebi da abSilavebi Camosaxldnen, 

XIX s-Si qoyos ubanSi ki - krilovebi (dReisaTvis mxolod 

ramdenime ojaxi). 

mdinaris marcxena sanapiroze, qoyos uSualo gagrZele-

baa adgili dgcxona (dჷcxona). adgilobrivi mosaxleoba am 

saxelwodebiT ocindaledan Camomavali seris marjvena 

kalTas moixsenebs, Tumca topografiul rukebze (1:25000, 

1:50000) igi uSualod md. xobiswylis piras, lugelis xeobis 

marcxena kalTis dasawyisSia miTiTebuli (nax. 2). Tumca es 

toponimi sanapirodan moSorebiT, meore adgilzecaa aRniSn-

uli. amasTan, Tu 1:25000 masStabze am adgilebze gamosaxuli 

Senobanagebobebi ara¬sacxovrebel da nangrevebadaa moxseni-

ebuli, 1:10000-ze aseTi warwera ar aris mocemuli. aRsaniSna-

via, rom es toponimi, rusuli transkripciiT, TiTqmis yvela 

masStabis topografiul rukaze (1:100000, 1:50000, 1:25000, 

1:10000) damaxinjebulia da Тусхона-d moixsenieba. aseve aras-
woradaa (tuskvina) igi miTiTebuli GeoLand-is qarTulenovan 

eleqtroversiis topografiul rukebzec. (*goCixua (megr.) niSnavs 
mdinaris gadaketvas, gadaxergvas- am SemTxvevaSi xobiswylis xeobis bune-

briv an stiqiuri movleniT SeviwroebasTan aris dakvSirebuli). 

Cveni monacemebiT, es adgili XX s-s Sua periodamde iyo 

dasaxlebuli (ukanasknelma mcxovrebma igi 1970-iani wlebis 

dasawyisSi datova), dReisaTvis igi, marTlac, nasaxlaria. 

dჷcxonas mopirdapired, napirTan axlos, qoჸos gagrZeleba-

ze, 1990-ian wlebamde funqcionirebda kiris qarxana, romel-
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ic adgilobrivi nedleulis bazaze muSaobda. masTan dakav-

SirebiT gaCnda axali toponimi - onkireSi (sakire), romelic 

SemdegSi mimdebare teritoriis adgilis saxelwodebadac 

iqca.  

 

nax.2. dcxonas lokalizacia 1:10000 masStabis topografiul rukaze 

adgil onkireSidan xeoba viwrovdeba, kalapoti kanion-

is formas Rebulobs, Tumca mcire daxrilobis gamo, mdinare 

mainc mdorea da wyali uxmaurod miedineba. am bunebrivi Ta-

viseburebis gamo, uwodebiaT am adgilisaTvis Surubumu (ux-

mauro, sulganabuli). mogvianebiT ki, es saxeli mdinaris ma-

rcxena napirze, 1970-ian wlebSi aRmoCenil mRvimesac ewoda  

- Surubumus mRvime.  

adgil onkireSidan gza orad iyofa - mTavar gzas sav-

ele gza gamoeyofa da maRla, adgil zindisken miemarTeba. am 

toponims SeiZleba ori mniSvneloba hqondes: 1. zindi – goz-

indili (gawelil adgili). 2. zindi - aTrie, Trevas, raime 

tvirTis waRebas niSnavs. centridn adgilamde sakmaod Sori 

manZilia da ugzoobis pirobebSi es saxeli am adgils ma-

rTlac Seesabameba. aseve yurad-saRebia toponimi „menji“. 

Zvel megrulSi es sazogado sityva mineralur wyals niSn-

avs (jimu - megr. marili). am mosazrebas adasturebs sxva 

hidronimebic, magaliTad, mineraluri wyali „menji“ kurort 

menjis teritoriaze (senakis municipaliteti). amrigad, menj-

is saxeliT moixsenieba mineraluri wylis gamosasvlelis 

mimdebare teritoria, TviT mineralurma wyalma ki sul sxva 

saxeli - lugela daimkvidra (mineralurma wyalma es saxeli 
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xeobis saxelidan miiRo). toponim „lugelas“ etimologias - 

lugela - lჷg-ela (lჷge - megr. mtknari, umarilo) umzeo 

adgilis mniSvnelobiT xsnian. amis safuZvels xeobis Crdi-

lo-aRmosavleTis eqspozicia iZleva, rac mdinaris viwro 

xeobaSi mzis sxivebis SeRwevis Tavisebur barierad gvevl-

ineba (nax. 3)  

 

nax.3. lugelis xeoba 
 

md. xobiswylis xeobaSi, menjidan 900 metr manZilze xe-

obis am monakveTis udidesi Senakadi -  gvalaSiSaraa, rac 

„mTis gzas� (gvala - mTa, Sara - gza) niS-navs. sabWoTa da 

qarTul topografiul rukebze es saxelwodeba „glavaSar-

ad�aris warmodgenili, rac aramarTebulia. mdinareze hid-

roeleqtrosadguris mSenebloba iwyeba, rac xeobis bunebriv 

garemoSi did cvlilebebs gamoiwvevs. ar aris gamoricxuli, 

axalma mSeneblobam axali toponimebis damkvidrebasac Seuw-

yos xeli, risi araerTi magaliTi gvaqvs saqarTvelos rea-

lobidan. 

lugelis xeobis toponimebis mravalferovneba. luge-

lis xeoba uZvelesi dro¬idanaa dasaxlebuli, rasac mowm-

obs toponimebis simravle da mravalferovneba. savele kvle-

vis, kartografiuli da istoriuli masalebis analizis saf-

uZvelze 94 toponimi dadginda. maT Soris udidesi nawili 

modis oronimebsa da hidronimebze. 

toponimebis simravlem da mravalferovnebam gvafiqrebi-

na maTi cxrilis saxiT mode¬li¬reba (cxr. 2; 3), vinaidan 
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TviT msxvilmasStabiani (1:10000) topogra¬fi¬uli ru¬ke¬bic 

ki ver iZleva yvela cnobili toponimebis asaxvis saSualeb-

as. amasTan, kvlevam aCvena, rom sakvlevi teritoriis amsax-

veli rukebis Sinaarsob-ri¬vi datvirTva ar aris sruli da  

masStabebis Sesatyvisi. erTi da igive rangisa da mniSvnelo-

bis obieqtebis saxelwodebebis nawili datanilia rukaze, 

na¬wili ki - ara. es rukaze Tvalis erTi gadavlebiTac mka-

fiod Cans. magaliTad, ru¬ka¬ze ar aris datanili adgili 

leroge, lecane, lejgamure da sxva. am xarvezis gamoswor-

ebis mizniT, SevecadeT 1:10000 masStabis rukis Sesatyvisi 

toponimebis nusxis Sedgena, rac zemoT mocemul cxrilSia 

asaxuli.  

 

nax.4. lugelis xeoba 

kvlevis Sedegad aRiricxa toponimebi, romelTa Sinaar-

sis dadgena SeuZlebelia, vinaidan isini Tanamedrove megru-

lSi aRar gamoiyeneba. aseTi toponimebia: lakumura, kaleta, 

lakumura da sxva. 

kvlevis Sedegad, ganisazRvra araerTi toponimis zusti 

lokalizacia. magaliTad, toponimi „lakada“ sazogado sa-

xel „lakada“-sganaa nawarmoebi da gamoiyeneba gorak-borcv-

ebidan mTisaken gardamavali samxreTis eqspoziciis ferdob-

ebis aRsaniSnavad. Tumca amavdroulad mas aqvs lokaluri 

ganfeniloba - moicavs martvilis, Cxorowyus da walenjixis 

municipalitetebis (nawilobriv senakis raioni) mTiswineTeb-

sa da gorak-borcvebs. dRes es adgilebi tyis safarisagan 

TiTqmis ganTavi¬suflebulia, Tumca, vfiqrobT, rom toponi-

mTan amas kavSiri ar unda hqondes. 
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 aseve sazogado leqsemisganaa nawar¬moebi toponimi 

„SuSeli“, romelic alpuri zonis aRmniSvnelia. „lakada"-sa-

gangan¬sxvavebiT, is samegrelosa da afxazeTis mTian region-

ebSi dResac farTod gamoiyeneba.  

 toponimTa nawili asaxavs adgilobrivi dialeqtisaTv-

is damaxasiaTebel niSanTvisebebsac. magaliTad, egrisis qed-

is samxreT ferdobze mdebare tba tobavarCxili, enguris ma-

rcxena Senakad maganas xeobaSia, Tumca yvelaze usafrTxo 

misasvleli¬xobiswylis xeobidan aqvs. gairkva, rom aseTi 

dasaxelebis tbebi - didi da viwro (megr. �Wife) tobavarCx-

ili texuris xeobaSic aris. adgilobriv (martvilis raioni) 

dialeqtze es toponimi gamoiTqmis rogorc ,,tobavarCxii“ – 

da is rukebzec asea aRricxuli (nax. 5). unda aRiniSnos, rom 

xeobaSi vxvdebiT paralelur toponimebsac. magaliTad, gau-

Ca, didi Ralჷ da RolaSi or adgilas aris aRricxuli. 

 

Nnax. 5. samegrelos mTebis mSveneba: 1, a) tobavarCxili - (md. Magan-

as xeoba) da b). tbebi didi da Wife tobavarCxi (toba varCxili, 

texuris xeoba) 
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cxr. 2. lugelis xeobis marjvena napiris zogierTi toponimis 
geografiul-kartometriuli maCvenebeli 

# ტოპონიმები 
ტოპონიმის 

ტიპები 
ადგილმდებარეობა 

აბ
სო

ლ
უტ

ურ
ი 

სი
მა
ღ
ლ

ე 
(მ

) 

აბ
სც
ის
ა 

(მ
) 

ო
რ
დ
ინ
ატ

ა 
(მ

) 

1 
gauCa 1 

 

oronimi 

(mTa/seri) 

adgili 

walenjixis 

municipa-litetis 

(squris satyeos) 

sazRvarze 

   

1000-1100 4726846 

4727473 

269669 

269314 

 

2 
gvalaSiSa

ra, 

gvalaSara 

hidronimi 

(mdinare) 

 

lugela, moedineba 

gulurzenidan, md. 

xobiswylis 

Senakadi 

311-2120 
4726195 

4733093 

272992 

273912 

3 
gomarda 

(gvamarda) 
adgili 

m. caSkibulis 

samxreT-

aRmosavleTiT 

2450-2750 
4736977 

4737617 

276236 

276585 

4 
gomardaSi-

wyari 

 

hidronimi 

(mdinare) 

xobiswylis 

Senakadi. moedineba 

adg. frTo 

Ralჷidan 

865-2620 
4733663 

4736589 

280633 

275157 

5 
gomardaSi-

wyari 

oronimi 

(mTa) 

 

m. caSkibulis 

samxreT-

dasavleTiT 

2891,5 4737381 275431 

6 
didi Ralჷ 

 
hidronimi 

(mdinare) 

Wolawyaris 

marcxena Senakadi 
1178-2090 

4737207 

4741445 

280904 

276488 

7 didi Ralჷ 
hidronimi 

(tba) 

toba-varCxilis 

Crdilo-

aRmosavleTiT 

2689,1 

S =5383მ2 
4741180 275016 

8 
zindi 

 

adgili 

nat- 

bevari 

tafobi 

welam-gauCasa da 

Tarzens Sua, 

daaxl. 25 ha 

600-720 
4725574 

4726211 

269959 

269689 

9 zindi 

oikonimi 

(nasoflar

i ) 

sof. muxuris 

yofili ganapira 

ubani 

 

600-720 
4725574 

4726211 

269959 

269689 

10 
kalaSi 

 

oronimi 

(xe-oba-

saZovari) 

gvamardis saTavis 

Crdilo-

aRmovleTiT 

   

11 
kalaSi 

 

hidronimi 

(tba) 

 

m. WiTagvalas 

aRmosavleTiT, (gam. 

xobiswylis Sen.) 

2482 

S =7221მ2 
4741752 275069 

12 kalaS(iS) hidronimi gvamardis marcxena    
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wyurgili (mdinare) Senakadi 

 

13 
kvarkvalia 

gvala 

 

oronimi 

(mTa), 

adgili, 

saZovari 

oTifuresa da 

natolofus Sua 

 
2350-2450 

4739321 

4740295 

277029 

278035 

14 
kvarkvalia 

rzeni 

adili 

(vake-

saxnavi) 

gulurzeni    

15 
komekari 

 
hidronimi 

(mdinare) 
gvalaSiSaras 

marcxena Senakadi 680-1850 
4729014 

4731607 

272767 

274335 

16 
kჷrzela 

 
oronimi 

(seri),  

egrisis qedi 

 
585-1465 

4728777 

4730077 

276407 

275602 

17 
lakumuraS

i dudi 

 

adgili, 

Ooronimi 

(mTa)  

mwvervali 

egrisis qedi 

 
3311 4744205 272074 

18 
lakumuraS  

ginol(e) 

oronimi 

(uRe-

ltexili) 

md. xobiswylisa  

da md. largias 

SesarTavTan 

   

19 largia adgili  255-400 
4726685 

4726708 

274763 

274865 

20 lanjeri 
adgili 

(saZov-rebi) 

Runjis marcxena 

napirze,  

oxojes qvemoT 
   

21 
lafarCar

zeni 

 

adgili, 

davakeba 

md. largiiis 

saTave 

 
550-625 4727367 274078 

22 
legabede 

 
adgili, 

mikroubani 

Tarzenis Ziras, 

lefifiesa da 

legaxares Sua 

275-320 
4724340 

4724238 

268630 

268914 

23 
leRuraTe 

 
adgili  

 

mdinareebis  

gvalaSiSarasa da 

maRikoras Soris 
450-650 

4726519 

4727298 

272538 

272722 

24 leroge adgili  349-480 
4726461 

4726623 

274622 

274905 

25 
lesosile 

 

adgili 

(tye-

ferdobi) 

leroges Tavze 400-665 
4726195 

4733093 

272992 

273912 

26 
lecane 

 
adgili  360-452 

472406 

4726649 

274268 

274362 

27 lejgamure adgili 550-625 
4728126 

4728128 

277218 

277155 

28 
 

lugela 

 hidronimi 

(mineralu

ri wyaro), 

s. muxuridan 4 km-

ze, md. xobiswylis 

marjvena    napirze 

(Tanamedrove 

WaburRili) 

 

290 
4726218 

 

 

272378 

 

29 lugela oronimi xobiswylis 305-415 4724938 26 9721 
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(xeoba) monakveTi qoyodan 

largiamde, sigrZe 

5 km (8) 

4726274 275765 

30 
maRikora 

 
hidronimi 

(mdinare) 

md. xobiswylis 

marj.  Senakadi 293-692 
4726248 

4727565 

272238 

270419 

31 
mixaSi 

kare 
adgili  550-597 

4728131 

4728136 

277158 

277224 

32 
mixelaS  

nakar(e) 

adgili 

(saZovari) 

 

ხობისწყლისა და 
ლარგიის 
შესართავთან 

   

33 muxuri 

oikonimi 

(sofeli) 

 

lugelis xeobis 

dasawyisSi, senaki 

walenjixis 

saavtomobilo 

gzaze 

255 

 
4724248 268507 

34 
naTifuru 

 

oronimi 

(mTa) 

 

mdinareebis 

Runjasa da 

gomardaSiwyaris 

wyalgamyofze 

2203,2 

 
4733327 276723 

35 
nacxa 

 
adgili 

 

viwro kldovani 

kalapoti, muxuris 

centrSi, xidi 

256 

 
4724508 268482 

36 
noxore 

 
adgili 

 

adgil largias 

Crdilo-

aRmosavleTiT 

400-625 

 

4726593 

4726828 

276573 

276830 

37 noxueri 
hidronimi 

(mdinare) 

md. xobiswylis 

marj. Senakadi 

337-1620 

 

47226384730

440 

273924 

274628 

38 
oxoje 

 
hidronimi 

(tba) 

(gam. md. didi 

Ralჷis Senakadi) 

 

2535,1 

 
4738372 276211 

39 
oxvamekari 

 
adgili 

 

md. noxueris 

marjvena napirze, 

SesarTavidan ≈ 1 km 
600-810 

4727114 

4727509 

274141 

274122 

40 
oxoje 

 
hidronimi 

(Rele) 
    

41 oxoje  
adgili, 

saZovari 
md. xunjis xeobaSi    

42 
sacxeno 

 

oronimi 

(mTa) 

 

kalaSis xeobisa da 

didRalis xeobis 

wyalgamyofze, 

caSkibulis 

aRmosavleTiT 

2644,1 

 

4737273 

 
276809 

43 
sacxeno,  

sacxenoSi 

ginal (ჷ) 

oronimi 

(uReltexi

li) 

 

kalaSidan 

didRalis xeobaSi 

 

2644,1 

 

4737273 

 
276809 

44 
farTo 

Ral(ჷ) 

 
adgili 

md. Runjisa 

gomardaSiwyaris 

saTaveebSi, m. 

2600-2640 

4736337 

4734671 

 

276642 

275084 
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ZiriTadi daskvnebi. miuxedavad Catarebuli kvlevis mravalmxrivobisa, ver 

moxerxda yvela mikvleuli toponimis rukebze zustad lokalizeba. ase magaliTad, 

xobiswylis marcxena Senakadebis naismeris, WiTagvalis, xibilis zemo welSi 

respodentebis gamokiTxvisas moxseniebuli adgilebi: Camfoni (megr. ,,Camfa“ xe-mce-

na¬re), Ciqoni (megr.,,Ciqoni“ - balaxi), oiremeSi kudeli (sairmes kudi) da sxv. aseve 

ver moxerxda md. xobiswylis saTaveebTan miTiTebuli toponimis qoiavas (qoiavebis 

sazafxulo sadgomi) rukaze aRniSvna 

gomardaSiwyaris 

samxreT-

aRmosavleTiT 

45 
farTo 

Ral(ჷ) 

 

hidronimi 

(mdinare), 

tye-

wiwvnari 

gokჷneliSi sukis 

gverdiT 

 
 4734671 275084 

46 

farToRal 

(ჷ),  
gvamardaSi 

farToRal

(ჷ) 

hidronimi 

(Rele) 

md. gvamardis 

marjvena Senakadi 

 
   

47 
qoჸo 

 

adgili s. 

muxuris 

ubani 

 

muxuris centridan 

Crdilo-

aRmosavleTiT, md 

xobiswylis 

marjvena sanapiro 

265-325 

 

4724452 
4724859 

 

268883 
269888 

 

48 
RolaSi 

 

oronimi 

(mTa) 

 

md. 

gvamardaSiwyarisa 

da usaxelo 

mdinaris 

wyalgamyofze 

2200,9 

 
4735997 

 
278651 

 

49 Runja 
hidronimi 

(mdinare) 

xobiswylis 

marjvena Senakadi 

 

520-2510 

 
4729019 
4736077 

277655 
273206 

50 SeleTi 
oronimi 

(xeoba) 

xobiswylis xeoba 

Runjis 

SesarTavidan 

zemoT sakalma-

xomde, sigrZe 8-9 km 

600-800 

 

4729694 
4730300 

 

277901 
278560 

 

51 
Surubum(ჷ) 

 

hidronimi 

(md. 

xobiwylis 

monakveTi) 

dasawyisi s. 

muxuris centridan 

2.7 km-ze, xeobis 

SigniT 

280-283 

 

4725289 
4726119 

 

270845 
271330 

 

52 

caSikibul

i,  

cackibali 

 

oronimi 

(mwvervali

) 

egrisis qedze 
3016,8 

 
4737422 

 
275844 

 

53 
WiTagvala 

 
oronimi 

(mTa) 

egrisis qedze, 

tobavarCxilis 

Crdilo-

dasavleTiT 

3226 
4744020 

 
273343 
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  cxr. 3. lugelis xeobis marcxena napiris zogierTi toponimis 
geografiul-kartometriuli maCvenebeli 

 toponimebi 
ტოპონიმის 

ტიპები 
ადგილმდებარეობა 

აბსოლ
უტური 
სიმაღ
ლე (მ) 

აბსცი
სა (მ) 

ორდ
ინატა 
(მ) 

1 gauCa 

oronimi (seri) 

adgili 

 

md. WiTawyaris 

Senakadebs Soris 

 

2140-

2150 

47294

36 

47297

05 

27414

1 

27462

5 

2 
deiZaxi 

 

hidronimi 

(vokluzi ) 

 

md. xobiswylis 

mar-cxena 

Senakadi, 

gamoedineba 

dჷcxonas 
ferdobidan 

270-420 

47252

07 

47252

24 

27054

5 

27800 

3 dჷcxona 
adgili 

(nasaxlari) 

 

ocindales qedis 

marcxena ferdobi 
350-495 

47245

61 

47249

94 

27986

5 

27069

0 

4 
didive 

 

adgili 

 

mT. 

samaWirxolesa da 

mT. kundaxars 

Soris 

2600-2880 

47449

83 

47441

24 

28272

0 

28379

1 

5 

didi Rele 

(didi Ralჷ) 
 

hidronimi 

(mdinare) 

 

xobiswylis 

Senakadi, 

saTave m. 

RolaSTan 

989-2800 

 

47373

23 

47349

09 

28640

8 

28074

7 

6 

m. 

gჷSaxunafu 
 

oronimi (mTa), 

saZovari 

 

md. didi Ralჷsa 
da md. texuris  

wyalgam-yofze 

2749,6 
47321

27 

28747

7 

7 kaleta 

oronimi 

(uReltexili) 

 

mT. kundaxarTan, 

egri-sis qedze 

2688,0 (V-
X) 

47452

39 

28142

3 

8 

kataxtiSi-

dudi 

 

oronimi (mTa) uraSis qedze 2947,3 
47465

27 

27860

8 

9 

kataxtiSi-

dudi 

 

oronimi 

(uReltexili) 
egrisis qedze 

2778,0 

(VI-X) 
47456

34 

28895

3 

10 
kundaxari 

 

oronimi (mTa) 

 

md. xobiswylis 

saTaveebTan 
2875,1 

47450

55 

28092

5 

11 
laxori 

 

oronimi 

(klde) 

 

md. oCxomuris  

saTavesTan, 

xobis-wylisa da 

oCxomu-ris 

wyalgamyofze 

1250-

1750 

47248

01 

47242

27 

27751

4 

27995

6 
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12 
lekudele 

 

oronimi (mTa) 

 

mdinareebis 

naisme-risa da 

leWixas wyalgam-

yofze (naismeris 

saTa-vesTan) 

2244,3 
47275

98 

28540

5 

13 
leukune 

 

adgili  

 

md. WiTawyaris 

xeobaSi 

1160-

1300 

47248

13 

47265

38 

28104

2 

28226

8 

14 
lecirde 

 

oikonimi, s. 

muxuris ubani 

 

s. muxuris 

centris irgvliv, 

marcxena 

sanapiroze 

250-260 

47243

40 

47242

38 

27863

0 

27891

9 

15 

lugela 

(menji) 

 

hidronimi (min. 

wyaro), 

bunebrivi 

gamosavlebi 

md. xobiswylis 

marcx. napiri, s. 

muxuridan 5 km. 

 

298 
47260

86 

27240

7 

16 
maqeocimu 

 

adgili, oro-

nimi (ferdobi) 

(md. texuris 

saTavesTan) 

 

2201,0 -

2731,0 

47357

28 

47350

59 

28977

1 

29029

4 

17 
naberaRa 

 

oronimi (mTa) 

 

md. Ce golas 

saTave-ebSi 
2767,0 

47374

40 

28427

8 

18 
nagamson 

 

adgili 

 

ocindales qedze 

 
360-420 

47241

41 

47241

22 

26947

4 

26965

4 

19 
naismer(ჷ) 
 

hidronimi 

(mdinare) 

 

saTave mT. 

lekude-lesTan, 

md. xobis-wylis 

Senakadi 

628-2122 

47296

25 

47275

75 

27831

4 

28493

4 

20 
natolofu 

 

oronimi (mTa) 

 

 

md. naismerisa da 

md. leWixas 

wyal-gamyofze 

2304,4 
47292

66 

28460

5 

21 

oisireSi 

dudi 

 

oronimi (mTa) 
md. samaWirxolos  

marjvena 

Senakadis 

saTaveebTan 

2493,0 
47429

11 

28095

4 

22 oჸunuari 
adgili (plato) 

 

md. xobiswylis 

xeo-baSi, md-dan 

600 m. 

700-750 

47250

74 

47256

39 

27483

7 

27558

6 

23 
ocindale 

 

oikonimi 

(nasoflari) 

 

sof. Taias 

yofili ubani, wm. 

giorgis sax. 

eklesia 

(aRdgenilia) 

759,7-

650 

47239

21 

47227

29 

27101

4 

27186

3 

24 
sakalmaxe 

 

oronimi 

(adgili) 

md. xჷbilis 

marjvena 

sanapiro, md. 

900-1700 

47322

14 

47320

28076

3 

28343
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xobis-wyalTan 

SerTvis 

adgilidan 

73 8 

25 

samaWirxolo hidronimi 

(mdinare) 

 

md. samaWirxolos 

saTave, 

xobiswylis 

Senakadi 

1285,1-

2890 

47385

71 

47451

95 

28203

5 

28284

1 

26 
samaWirxolo 

 

oronimi (mTa) 

 

md. samaWirxolos  

saTaveebTan 
3170,4 

47448

29 

28378

6 

27 
saoCio 

 

oronimi 

(uReltexili) 

 

egrisis qd. md. 

xobi-swylis 

saTavis Crdi-lo-

aRmosavleTiT 

2750 (V I -
X) 

47455

98 

27605

4 

28 
saoCio 

 

oronimi 

(adgili) 

 

egrisis qedis 

samxreT ferdobi, 

xobiswylis 

saTaveebTan 

1920-2370 

47441

83 

47440

46 

27605

4 

27781

5 

29 

texჷriSi 
dudi 

 

 

 

oronimi (mTa) 

 

md. texჷrisa da 
md. xeledulas 

wyalgam-yofze 

3001,7 
47407

32 

28882

1 

30 

texჷriSi 
dudi 

 

oronimi 

(uReltexili) 

 

egrisis qedze, m. 

texჷriSi dudis 
sam-xreT -

aRmosavleTiT 

2790 (V-
X) 

47406

28 

28848

2 

31 
tba toba 

 

hidronimi 

(tba) 

(md. texuris 

saTavesTan) 

 

2460 
47348

49 

28931

7 

32 
usaxelo 

 

hidronimi 

(tba) 

 

m. samaWirxolos 

CrdiloeTiT 

2805 

S 

=697,6მ2 

47452

96 

28366

1 

33 

Ce gola (Ce 

gvala) 

 

hidronimi 

(mdinare) 

 

saTave mT. 

texჷriSi 
dudisTan md. xo-

biswylis 

Senakadi 

1330-2720 

47390

75 

47402

45 

28263

5 

28855

9 

34 
RolaSi 

 

oronimi (mTa) 

 

md. md. Cegolasa 

da didi Ralis 

wyal-gamyofze 

2739,0 
47377

79 

28603

9 

35 RolaSi 

adgili, 

saZovrebi 

 

didiRalis 

saTavesTan, 

mdinareebis 

texurisa da 

xobiswylis 

wyalgamyofze 

2000-

2500 

47376

36 

47370

15 

28341

5 

28415

7 

36 
 

Surubum(ჷ) 
mRvime 

md. xobiwylis 

sanapiroze 
282 

47257
12 
 

27104
5 
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. 

miuxedavad msgavsi xarvezebisa, vfiqrobT, kvlevis Sede-

gebis cxrilis saxiT warmodgenili modeli srulyofilad 

warmoaCens lugelis xeobisa da mimdebre teritoriebis to-

ponimiis geografiuli ganfenilobasa da maTi warmomavlo-

bis zogierT sakiTxebs. 

amrigad, kvlevis Sedegad gairkva, rom   lugelis xeo-

bis toponimia metad saintereso da mravalferovania. Topo-

nimebi ZiriTadad dakavSirebulia adgilebTan, adgilmdebare-

obis obieqtebTan, florasTan, faunasTan, geo-grafiul mov-

lenebTan (mag. adgili maqeocimu - maqe - salesi qvis masala, 

ocimu - cvenis adgili) da gvar-saxelebTan. amasTan zepirsi-

tyvierebasa da geografiul-kartometriul masalaze arsebu-

li saxelwodebaTa mniSvnelovani nawilis gaSifvris sirTu-

le da gvarebis Tanamedrove lokalizaciaTa siSore gvafi-

qrebinebs, rom xeobis toponimia uZvelesi warmoSobisaa da 

misi Seswavla Rrma istoriuli periodidan unda daiwyos da 

sivrce-droiT WrilSi iqnas ganxiluli. Zveli da Tanamedr-

ove topogrfiuli rukebis analizma gviCvena, rom isini ver 

akmayofileben rukebis winaSe wayenebul iseT moTxovnebs, 

rogoricaa sisrule, adgilmdebareobasTan Sesatyvisoba, rac 

gamoixateba adgilebisa da obieqtebis dasaxelebaTa gamoto-

vebiTa (magaliTad, md. WiTawyaris - xobiswylis erT-erTi 

37 xჷbili 

hidronimi 

(mdinare) 

 

md.  xobiswylis 

Senakadi, saTave 

m. gჷSaxunafusTan 

730-2150 

47319

44 

47316

72 

28064

9 

28727

1 

38 
Zჷgჷria 
 

adgili 

 

md. xobiswylis 

xeo-baSi, md-dan 

900 m. 

800-950 

47253

07 

47253

83 

27334

4 

27375

1 

39 
wifuria 

 

adgili 

 

adg. Zჷgჷriasa da 
o-ჸunuaris 
samxreTiT 

1100-

1025 

47242

12 

47243

51 

27327

1 

27521

5 

40 
WiTawyari 

 

hidronimi, 

(mdinare) 

 

md.  xobiswylis 

Senakadi, saTave 

m. migariis 

Crdilo-

aRmosavleTiT 

448-1550 

47273

31 

47261

31 

27790

3 

28352

1 

41 jvari 
oronimi (mTa) 

 

m. migarias 

dasavle-TiT 
1838,3 

47237

49 

28026

6 
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mniSvnelovani marcxena Senakadi) da saxelwodebaTa Secdo-

miT asaxvaSi, rac mravlad gamovlinda kvlevis periodSi. 
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REVAZ TOLORDAVA, DALI NIKOLAISHVILI,   

BIDZINA LEMONJAVA 
 

GEOGRAFIC-CARTOGRAPHIC ANALISIS OF LUGELA VALLEY 
AND SURROUDING AREAS TOPONYMY 

 

Toponymy consists of different information, so it takes a significant place 
in the history and cultural heritage of the country's regions. Samegrelo region in 
this regard is the most interesting part of Georgia, because local toponyms are 
mainly Megrelian. Because of difference from Georgian language Megrelian 
toponyms are distorted. The understanding of its printed forms in cartographic 
and other types of geographic sources is complicated. On creating new 
topographic maps in Georgian language, in order to avoid the possible 
inaccuracies it is particularly actual to make an examination on scientific level 
of toponymics fixed in cartographic sources. 

The object of the study, Lugela gorge is located in the watershed of the 
river Khobistskhali.  On the process of research a fundamental examination of 
cartographic and other types of geographic sources as well as a field research of 
found toponyms has been made in the gorge and its surrounding territory.    

Research materials and other cartographic data are modeled in tables and 
maps. 
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lali axalaZe, mixeil xananaSvili 
 

glukozisa da qolesterinis maCveneblis 
gansazRvra gansxvavebuli sirTulis TavdacviTi 

reaqciebis testirebisas 
 

stresi zogadbiologiuri fenomeni da sicocxlisunari-
anobis aucilebeli atributia. umaRlesi nervuli moqmedebis 
sxvadasxva saxis paTologiisa da organizmis homeostazis 
metaboluri procesebis kvlevis Seswavla Tanamedrove bi-
ologiisa da medicinis  erT-erTi mTavar aqtualur proble-
mas warmoadgens. garemo pirobebis cvlilebebi zemoqmedebs 
organizmze, Tumca es zemoqmedeba Cveulebriv ar iwvevs 
fiziologiuri procesebis seriozul darRvevebs im meqani-
zmebis kompleqsis wyalobiT, romlebic uzrunvelyofs or-
ganizmis  mdgradobas – homeostazs. Hhomeostazis cneba aRn-
iSnavs ara mxolod organizmis sxvadasxva fiziologiuri  
konstantis cnobil mudmivobas, aramed is moicavs fiziol-
ogiuri  reaqciebis adaptaciisa da koordinaciis procesebs, 
romlebic uzrunvelyofen organizmis  erTianobas, rogorc 
normalur pirobebSi, aseve misi arsebobis pirobebis Secvi-
lisas. organizmis struqturebisa da funqciebis erTianobis  
SenarCunebaSi mTavari roli ekuTvnis ara marto neiro-endo-
krinul jaWvs, aramed mniSvnevlovnad da sainteresod erTve-
ba garemo pirobebis zemoqmedebis pasuxis realizaciaSi bio-
qimiuri maCveneblebis funqciuri cvlilebebi. 

aqedan gamomdinare, Cveni kvlevis mizans warmoadgens 
Tavis tvinis TviTregulaciuri moqmedebis qceviTi kompone-
ntebis identifikacia, qceviTi aqtebis gamovlinebis kanonzo-
mierebis dadgena “informaciuli triadis” araxelsayreli  
SerwymiT gamowveul fsiqogenuri stresis pirobebSi (sxvada-
sxva etapze) da maTi gavlena metabolizmis adaptaciur maC-
veneblebze. fsiqogenuri stresis modelirebisTvis gamovi-
yeneT aqtiuri ganridebis reaqciis modificirebuli modeli 
(Хананашвили.M 1989), romlis ganviTarebis sxvadasxva safex-
urze SeviswavleT qcevis kompensatoruli meqanizmebisa da 
bioqimiuri maCveneblebis funqciuri cvlilebebi. Eqsperi-
mentSi, fsiqogenuri stresis ganviTarebis sxvadasxva safexu-
rze qceviTi maCveneblebisa da sisxlSi biologiurad aqti-
uri nivTierebebis: kortizolis, glukozisa da qolesteri-
nis  funqciuri  cvlilebebi SeviswavleT Semdegi meTodiT: 
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cxovelebis emociuri mdgomareobis Sefasebis mizniT, gamo-
viyeneT “Ria velis” (Hall C.1934: 385-403) da prokonfliqturi” 
(Korda M. 1986: 121) testis meTodebi. 

fsiqogenuri modelirebisTvis gamoviyeneT aqtiuri ga-
nridebis reaqciis modificirebuli modeli (Хананашвили. M. 
1989). aRniSnuli modeli cxovelebze xangrZlivi fsiqog-
enuri stresis modelirebis saSualebas iZleva, ris fonzec 
SesaZlebeli iyo qceviTi da emociuri maCveneblebis gansa-
zRvra. 

imunofermentuli – glukooqsidazuri meTodi (Humani‐is 
nakrebiT) – stresirebis Semdeg cxovelebs (virTagva)  Cauta-
rdaT dekapitacia, sadac maTi sisxlis nimuSebi SevagroveT  
glukozisa  da qolesterinis maCveneblis koncentraciis ga-
nsasazRvrad. sisxlSi aRniSnuli maCveneblis funqciuri 
cvlilebebi ganisazRvra imunofermentuli – glukooqsidaz-
uri meTodiT (Tiets NW 1995: 266-273). 

eqsperimintuli kvleva Catarebulia 200-250 gr. wonis 
mamrobiTi sqesis 60 TeTr laboratoriul virTagvaze. cxove-
lebi dayofili iyo or jgufad :  
1. pirveli jgufis cxovelebs (saeqsperimento virTagva) 
CautardaT fsiqogenuri stresis modelireba, Semdegi sqemiT: 
I etapi – pirvel pirobiT signalize (metronomi–2hc) aqtiuri 
ganridebis reaqciis gamomuSaveba da ganmtkiceba. 
II etapi _ or pirobiT signalize (metronomi-2hc; toni-500hc) 
aqtiuri ganridebis reaqciis gamomuSaveba da ganmtkiceba. 
III etapi _ ori aqtiuri ganridebis reaqciis 14 dRiani erTd-
rouli testireba (gelermanis stoqasturi programis mixed-
viT) (Gellerman S.1933:207-208)  
2. meore jgufis cxovelebze (intaqturi virTagva) Seviswav-
leT qceviTi da emociuri maCveneblebi stresirebamde da 
stresirebis Semdeg “Ria velis” da “prokonfliqturi” te-
stiT. kvlevis meore safexurze, stresirebis damTavrebis 
Semdeg orive jgufis virTagvebis sisxlSi ganisazRvra bio-
qimiuri maCveneblis kortizolis, glukozisa da qoleste-
rinis koncentracia, imunofermentuli _ glukooqsidazuri 
meTodiT. 

fsiqogenuri stresis modelirebisas cxovelebs Tavda-
pirvelad cal-calke TiToeul gamRizianebelze (metronomi-
2hc, toni-500hc) gamovumuSavebdiT aqtiuri ganridebis reaqc-
ias. am dros pirobiTi signalis CarTvisas mtkivneul gaRi-
zianebisgan Tavdacvis mizniT, virTagva xteboda im ganyofi-
lebaSi, romelSic gadaxtomis saSualebac mas hqonda (meore 
ganyofileba Caketili iyo). ukve gamomuSavebuli TavdacviTi  



145 

 

reaqciebis “gaerTianebis” dros cxovelis  winaSe vayenebdiT 
axal amocanas, igi mtkivneul gaRizianebas mxolod im Sem-
TxvevaSi daaRwevda Tavs, Tu signalis CarTvisas ganaxorcie-
lebda sivrciT orientaciul qcevas, e. i. gadaxteboda ara 
mxolod Zgideze, rogorc es adre xdeboda, aramed gadavi-
doda signalizirebul ganyofilebaSi. virTagva am amocanas 
Tavs ver arTmevda da amitom, miuxedavad amisa, rom igi sign-
alize axorcielebda ganridebis reaqcias, mainc isjeboda 
eleqtruli deniT. is garemoeba, rom cxoveli erTi cdis  
ganmavlobaSi ori sxvadasxva pirobiTi gamRizianeblis Sem-
TxveviTi sqemiT wardginebisas ver axerxebs gamoimuSavos ad-
eqvaturi qceva, SeiZleba Semdegnairad aixsnas: eqsperimentis 
Taviseburebidan gamomdinare,  aRniSnul viTarebaSi virTagva 
ver iRebs informacias, romlis mixedviT igi ganaxorciel-
ebda sivrciT orientaciul qcevas anu cxovelis Tavis tvini 
funqcionirebs “informaciuli triadis” faqtorebis _ inf-
ormaciis, motivaciisa da drois faqtoris araxelsayreli 
Serwymis pirobebSi, rac maTTvis rTul amocanas da Zlier  
stresogenur faqtors warmoadgenda _ cxovelis umaRlesi 
nervuli moqmedebis funqciebze (Хананашвили М.1998:13‐16).  Inf-
ormaciuli stresi fsiqogenuri stresis formaa, is gamoiwv-
eva im sami faqtoris zemoqmedebiT, romlebic informaciuli 
daavadebis aRmocenebas ganapirobebs. es faqtorebia: 1). Info-
rmaciis raodenoba, 2). informaciis gadamuSavebisa da gadaw-
yvetilebis miRebisTvis saWiro  dro, 3). gadawyvetilebis mi-
Rebis motivaciis done. es samive faqtori, romelTa erTo-
bliobas “informaciuli triada” uwodes TavisTavad bevrad  
ganapirobebs normalur qcevas, magram SesaZlebelia es faq-
torebi araxelsayrel pirobebSi stresogenuri gaxdes. Maga-
liTad, Warbi informaciis mozRvavebis (an deficitis), dro-
is qronikuli ukmarisobis da qcevis maRali motivaciis pi-
robebSi (xananaSvili m. 2008: 24-25). 

xangrZlivi fsiqogenuri stresis mimdinareobisas, gansx-
vavebuli sirTulis eqsperimentis pirobebSi, virTagvebis 
qceva Tvisobrivad ar Secvlila, adgili hqonda qceviT aqt-
ebs Soris Tanafardobis Secvlasa da organizmSi (sisxlSi) 
saadaptacio meqanizmebis funqciur cvlilebas. kerZod, pir-
vel pirobiT signalize metronomze - aqtiuri ganridebis 
reaqciis testirebisas saeqsperimento cxovelebs daswavlis 
kriteriumis misaRwevad dasWirdaT 120-160 SeuRleba, e. i. aq-
tiuri ganridebis reaqciis gamomuSavebisa da ganmtkicebis 
formireba mimdinareobda 6-8 dRe – cxovelisTvis ucnob 
garemoSi ucxo gamRizianeblis zemoqmedebis pirobebSi. roca 
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cxoveli pirvelad dgeboda rTuli amocanis gadawyvetis wi-
naSe, aRiniSneboda Cvens mier registrirebuli qceviTi da 
emociuri maCveneblebis da bioqimiuri parametrebis funqci-
uri cvlilebebis gansazRvra. virTagvebma am etapze, intaqt-
ur cxovelebTan Sedarebisas, gamoavlines qceviT da bioqimi-
ur maCveneblebSi cvlilebebi: qceviT maCvneblebSi dominire-
bda vertikaluri dgomebi, misi xangrZlivoba mTeli eqsperi-
mentis dros 4,7+2,3-s Seadgenda. “grumingis” xangrZlivobis 
maCvenebeli (0,6+0,5) sagrZnoblad CamorCeboda vertikaluri 
(4,7+2,3) da horizontaluri (2,6+1,1) dgomebis xangrZlivobis 
maCveneblebs. Tavis awevaTa (22,2+7,8) raodenoba sagrZnoblad  
maRali iyo fekaluri bolusebis (5,6+1,7) maCvenebelTan  
SedarebiT, xolo signalTSoris gadasvlebis raodenoba iyo 
_ (3,4+1,2) (cxrili.1). bioqimiuri parametrebidan, sisxlis  

plazmaSi kortizolis (38,4+9;Р=0,004), glukozisa (4@0,7; 

Р=0,004) da qolesterinis (1,7@0,5;Р=0,009) koncentraciis maC-
veneblebi statistikurad sarwmunod iyo momatebuli inta-
qtur cxovelebTan SedarebiT (cxrili.2). 

 
cxrili 1. qceviTi maCveneblebis statistikuri Sefaseba aqtiuri anridebis 
reaqciis gamomuSaveba-ganmtkicebisa da erTi cdis ganmavlobaSi ori aqti-
uri ganridebis reaqciis erTdrouli testirebis periodSi _ saeqsperimen-
to virTagvebSi 

 
qceviTi formebi 

I etapi (1) IIetapi (2) III etapi 
(3)

 
P 1-2 

 
P 2-3 

saS SD saS SD saS SD 
vertikaluri 
dgomebi 

 
4,7 

 
2,3 

 
1,9 

 
0,8 

 
4 

 
0,9 

 
0,009 

 
0,0001 

 
horizontaluri 
dgomebi 

 
2,6 

 
1,1 

 
3,9 

 
0,7 

 
0,3 

 
0,2 

 
0,009 

 
0,02 

 
Tavis aweva 

 
22,2 

 
7,8 

 
25,3 

 
6,2 

 
13,6 

 
4 

 
0,04 

 
0,05 

 
fekaluri 
bolusebi 

 
5,6 

 
1,7 

 
2,7 

 
0,5 

 
5,2 

 
1,1 

 
0,001 

 
0,0001 

 
signalTSoris 
gadasvlebi 
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cxovelisTvis ucnob garemoSi ucxo gamRizianeblis ze-

moqmedebis pirobebSi, tkivils, rogorc fsiqikuri  faqtor-
is gamRizianebels, damcavi meqanizmebi moyavs mobilizecia-
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Si, romlebic erTmaneTTan dakavSirebulia kompesatoruli – 
SemgueblobiTi reaqciebiT, es ukanaskneli ki mimarTulia, 
ara mxolod gaRizianebis wyaros aRmosafxvrelad, aramed 
Sinagani garemos mudmivobis (homeostazis) SesanarCuneblad-
ac (Вальдман А.1986:29‐73). eqsperimentuli  dakvirvebebi  mowm-
obs, rom fsiqikuri faqtoris gamRizianebelze, organizmis 
reaqciis centralur nervul sistemaSi mravali nervuli 
qseli ganicdis aqtivacias (Vermentten E, 2002: 126-147). 

fsiqogenuri faqtorebis mimarT gansakuTrebiT grZnobi-
area limburi tvinis struqturebi: kerZod, hipokampi, nuSise-
bri sxeuli, prefrontaluri qerqi, romlebic informacias 
Rebuloben sxvadasxva sensoruli sistemidan. fsiqogenuri 
faqtorebiT gamowveuli intralimburi procesebis mimdina-
reoba mniSvnelovnad aris damokidebuli gansaxorcielebel 
qceviT reaqciebze. limbur struqturaSi Tavmoyrili infor-
maciis gadamuSaveba iwvevs qceviT  reaqciebs (Wiener H.1992), 
rasac Tan axlavs organizmSi  mimdinare bioqimiuri kompo-
nentebis: glukozisa da qolesterinis metaboluri cvlile-
bebi. testirebis am etapze _ metronomze gamovlenili qce-
viTi reaqciebi da bioqimiuri maCveneblebis cvlilebebi as-
axavs cxovelis emociur mdgomareobas, TviTregulaciuri me-
qanizmebis muSaobis gamoxatvas, rasac ganapirobebs garemos 
Secvlili pirobebisadmi organizmis adaptacia. vertikaluri 
dgomebi virTagvis Zlieri emociuri daZabulobis gamomxat-
velia. “grumingi” ki emociuri daZabulobis dros ar gamov-
lindeba. xolo adaptaciuri hormonis kortizolis koncen-
traciis momateba da glukozisa da qolesterinis maCveneb-
lebis cvlilebebi ki, organizms amzadebs brZolisTvis, ro-
melic asocirdeba SiSTan, gaafTrebasTan da tkivilTan. Cxo-
velebis amgvari qceva rTuli amocanis gadaWris dros emsa-
xureba emociuri daZabulobis ganmuxtvas da ganixileba ro-
gorc TviTregulaciuri qceva (Хананашвили М. Реберг Г. 
1981:123-129),  xolo bioqimiuri komponentebis cvlilebebi, 
stresuli pasuxis ZiriTad mediatorebs warmoadgenen, rog-
orc organizmis damcveli Zalebis saswrafo mobilizaciis 
mTavar faqtors _ darRveuli wonasworobis aRsadgenad.  

gamokvlevis Semdgom etapze _ tonze aqtiuri ganride-
bis reaqciis gamomuSavebasa da ganmtkicebis fonze virTagv-
ebs TavdacviTi reaqcia ufro swrafad gamoumuSavdaT, daax-
loebiT dasWirdaT 60-80 SeuRleba, sadac 3-4 dRis ganmavlo-
baSi vamowmebdiT ukve gamomuSavebuli aqtiuri ganridebis 
reaqciis  simtkices.  am  viTarebaSi cxovelebma gamoavlines 
gaavtomatebuli adeqvaturi TavdacviTi qceva, e. i. isini ukve  
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saeqsperimento  garemosTan  adaptirebuli  cxovelebi  ari-
an: cnobilia, rom amgvari viTareba naklebi emociuri daZa-
bulobiT xasiaTdeba, rac qceviT aqtebsa da bioqimiur maCve-
neblebs Soris urTierTTanafardobiTi cvlilebebiT gamov-
linda. kerZod, cxovelebSi gaizarda “grumingis” xangrZli-

vobis maCvenebeli (Р=0,005), igi saSualo siZlieris konfli-
qtur situaciaSi gamovlindeba, xolo Semcirda vertikalu-

ri dgomebis (Р=0,009) xangrZlivoba da signalTaSoris gada-

svlebis (Р=0,009) raodenoba (cxrili.1), rac Zlieri emoci-
uri daZabulobis gamomxatvelia. eqsperimentSi „grumingis“ 
maCvenebeli Tavs iCens mas mere, roca vertikaluri dgomebi 
klebulobs, cxovelebSi amgvari viTareba nakleb emociur 
daZabulobaze mianiSnebs, razec miuTiTebs sisxlis plaz-
maSi kortizilis, glukozisa da qolesterinis metaboluri 
cvlilebebic (cxrili.2); pirvel bgeriT gamRizianebelze 
aqtiuri ganridebis reaqciis gamomuSaveba – gamtkicebis pe-

riodTan Sedarebisas, kortizolis (33,5@3,5; Р=0,001) koncen-
traciis maCvenebli sarwmunod Semcirda, xolo intaqtur 
cxovelebTan (28,0@1,9) Sedarebisas ki kortizoli, rogorc 

stres-hormonis (Р=0,001) maCvenebli sarwmunod gaizarda, 

glukozisa (3,7@0,4; Р<0,01) da qolesterinis (1,6@0,5; Р<0,09) 
maCveneblebma ki sarwmuno monacemebi ar mogvca, TiTqmis 
gauTanabrda intaqturi cxovelebis koncentraciis maCvene-
blebs (cxrili.2) 

                                                                      
cxrili 2. bioqimiuri maCveneblebis statistikuri Sefaseba fsiqogenuri 
stresis ganviTarebis sxvadasxva etapze saeqsperimento virTagvebSi 

 kortizoli glukoza qolesterini 

etapebi saS SD p saS SD p saS SD P 
intaqturi 28 1,9  2,8 0,8  1,4 0,1  

I etapi 38,4 9,0 0,004 4 0,7 0,004 1,7 0,5 0,009 
II etapi 33,5 3,5 0,001 3,7 0,4 0,01 1,6 0,5 0,09 
III etapi 43,5 9,2 0,0001 3,8 0,4 0,003 1,7 0,2 0,002 

 
gaavtomatebuli adeqvaturi TavdacviTi qcevis dros ga-

movlenili qceviTi maCveneblebis „grumingis“ xangrZlivo-
bis zrdam da vertikaluri dgomebis Semcirebam, agreTve, 
kortizolis koncentraciis cvlilebam virTagvebSi, gamo-

iwvia glუkozisa da qolesterinis maCveneblebis cvlilebebi, 
ramac organizmSi daarRvia homeostazis parametrebi, magram 
aseTi darRvevebis sapasuxod CaerTo fiziologiuri 
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meqanizmebi _ homeostazis aRsadgenad, Semdgom biologiuri 
funqciebi daubrundeba “normas” anu fonurs. cnobilia, rom 
stresuli pasuxis realizaciaSi CaerToba simpato _ adrene-
rguli sistema, romlis aqtivacia iwvevs vegetatiuri nervu-
li sistemis adrenerguli boWkoebidan da Tirkmelzeda  ji-
rkvlis tvinovani Sridan centralur stuqturaSi da sisxl-
Si katexolaminebis gamoyofas (Кулагин В. 1978:296).  katexola-
minebis sekrecias aregulirebs centraluri nervuli sistem-
is umaRlesi  ganyofilebebi, romlebic mdebareoben Tavis  
tvinis qerqSi, meoTxe parkuWis, hipoTalamusis, retikuluri 
formaciis ubnebSi. katexolaminebi aRniSnaven reaqciuli si-
ndromis aRmocenebis dasawyiss, xolo adrenalini iTvleba 
avariul hormonad, igi kritikul situaciaSi inarCunebs ci-
rkulaciur homeostazs (Теплов С.1986:94-111). aRsaniSnavia, rom 
noradrenalini CarTulia Tavis tvinis TviTregulaciis pro-
cesebSi, romlis safuZvelzec xorcieldeba sxvadasxva kog-
nitiuri da qceviTi reaqciebi, Tavis tvinis noradrenerguli 
sistema aqtivirdeba stresogenuri gamRizianeblebis zemoqme-
debisas, yuradRebis koncentrirebisas, moZraobiTi aqtiuro-
bis gaZlierebisas, erTi moqmedebidan meore moqmedebaze  ga-
dasvlisas da sxva. vegetatiuri nervuli sistemis simpatiku-
ri boWkoebis gaaqtiureba iwvevs adrenalinis gamoyofas, ad-
renalini Tavis mxriv astimulirebs glikogenolizs RviZl-
Si da glukozis gadasvlas sisxlSi, stresis dros sisxlSi 
glukozis done damokidebulia stresis xasiaTze da inten-
siurobaze (Armario a.. 1990; 341-347). organizmSi fiziologiuri  
reaqciebi (pasuxebi) stresis gamRizianebelze (stimulator-
ze), romelic moicavs sisxlis wnevis momatebas, gulis  
riTmis gaxSirebas, sxeulis temperaturis matebasa da adren-
okortikotropuli hormonis koncentraciis zrdas, urTier-
TobaSia simpatikuri  nervuli  sistemis gaaqtiurebasTan  
da glukozisa da qolesterinis metabolur cvlilebebTan, 
rac fsiqogenuri stresisTvis damaxasiaTebeli erT-erTi mni-
Svelovani faqtoria. 

ori aqtiuri ganridebis reaqciis erTdrouli 14 dRiani 
testirebisas swori pasuxebis procentuli maCvenebeli 30-
45% ar aRemateboda, rac SenarCunebuli iyo 14 dRis ganma-
vlobaSi. virTagvebma am etapze, aqtiuri ganridebis  reaqci-
is formireba ver moaxerxes, radgan cxovelis Tavis tvini 
funqcionirebs“ informaciuli triadis” faqtorebis araxel-
sayreli Serwymis pirobebSi. kerZod, virTagva xangrZlivi 
drois manZilze aRmoCnda maRali motivaciis, droisa da 
pragmatuli informaciis deficitis pirobebSi, rac maTTvis 
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rTul amocanas da Zlier stresogenur faqtors warmoad-
genda. stresirebis am etabze vertikaluri dgomebis maCvene-
beli kvlav mniSvnelovnad aRemateboda yvela sxva qceviT ma-

Cveneblebs. signalTaSoris gadasvlebis (3,8+1,4; Р=0,003) rao-
denoba saeqsperimento virTagvebSi sarwmunod iyo gazrdili, 
ganmtkicebuli TavdacviTi reaqciebis periodTan Sedarebi-
sas, aRniSnuli qceva aris TviTregulaciuri qcevis gamoxat-
uleba, romelic ar aris dakavSirebuli pirobiT signalTan. 
rac Seexeba “grumingi” , “horizontalur dgomebi” da Tavis 
awevaTa raodenoba, maTi maCveneblebi mniSvnelovnad CamorC-
eboda gaavtomatebuli TavdacviTi reaqciebis analogiur 
maCveneblebs (cxrili.1). maSasadame, ori TavdacviTi signal-
is erT cdaSi gamoyenebisas 14 dRis ganmavlobaSi sacdeli 
cxovelebis qcevaSi kvlav dominirebda _ vertikaluri dgo-
mebi. ganmtkicebuli TavdacviTi reaqciebis periodTan Seda-
rebisas, sisxlis plazmaSi sarwmunod iyo momatebuli, kor-

tizolis (43,5@9,2; Р=0,0001) koncentraciis maCvenebeli, xolo 

glukozisa (3,8@0,4; Р<0,01) da qolesterinis (1,7@0,2; Р<0,02) ko-
ncentraciis maCveneblebma sarwmuno monacemebi ar mogvca 
(cxrili.2.); intaqtur cxovelebTan Sedarebisas ki kortizo-

lis (Р=0,0001), glukozisa (Р=0,003) da qolesterinis (Р=0,002) 
koncenraciis maCveneblebi sarwmunod gazrdili iyo. cnobi-
lia, rom Tavis tvinis nervuli regulaciisa da humoruli 
meqanizmebis saerTo sistema (Blum K., 2000; 1-112) uzrunvely-
ofs stresogenur situaciaSi organizmis adaptacias da 
warmoadgens organizmis mdgradobis centraluri mareguli-
rebeli meqanizmis erT-erT mniSvnelovan komponents. aRni-
Snuli meqanizmi SeiZleba ganvixiloT, rogorc TviTregula-
ciuri meqanizmi, romelic mimarTulia organizmis mdgrado-
bis asamaRleblad aversiuli zemoqmedebis sapasuxod. lita-
raturul monacemebze dayrdnobiT migvaCnia, rom fsiqogenu-
ri stresis mocemul etapze virTagvebis mier gamovlenili 
qceviTi maCveneblebi,  glukozisa da qolesterinis metabol-
uri cvlilebebi TviTmaregulirebeli bunebisaa, romelic 
xels uwyobs garemos Secvlili pirobebisadmi adaptacias 
da mimarTulia stresogenuri zemoqmedebis mimarT organizm-
is mdgradobis gaZlierebisken. 

pirobiTi signalebis stoqasturi miwodebis SemTxvevaSi 
cxovelebi cvlian qcevis strategias, kerZod, pirobiT gamR-
izianebelze reagireben erTis gamotovebiT an moZraoben 
mxolod erTi sakveburisaken. ramdenadac stereotipul qce-
vas ar axasiaTebs iseTi emociuri daZabuloba, rogorc si-
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gnalebis SemTxveviTi testirebisas viTardeba, igi ganixi-
leba, rogorc emociuri daZabulobis ganmuxtvis saSualeba. 
emociuri daZabulobis Sesustebas unda emsaxurebodes iseTi 
qmedeba, rogoricaa difuzuri moZraobiTi aqtiurobis gaZli-
ereba, signalTSoris gadasvlebis gaxSireba da bioqimiuri 
maCveneblebis etapobrivi cvlilebebi (axalaZe l. 2006:709-713) 
sxvadasxva tipis stresogenuri gamRizianeblebiT gamowveul 
fsiqogenuri srtresis pirobebSi. aRwerili qceva da metab-
oluri cvlilebebi ganimarteba, rogorc biologiurad dad-
ebiTi stresis gamovlineba da asaxavs Tavis tvinis TviTre-
gulaciur moqmedebas. tvinis TviTregulaciuri moqmedebis 
gaZliereba unda iwyebodes daavadebis wina stadiaze. Rodes-
ac es meqanizmebi kargad aris gamoxatuli, maT mizandasaxu-
lma gaZlierebam SeiZleba gadamwyveti roli iTamaSos tvin-
is da saerTod stresogenur faqtorebisadmi organizmis re-
zistentobis amaRlebaSi (Хананашвили М.1998:13-16). 
fsiqogenuri stresis ganviTarebis sxvadasxva etapze virTag-
vebSi, stresirebamde da stresirebis Semdeg SeviswavleT 
cxovelebis emociuri mdgomareoba “Ria velis” da “prokonf-
liqturi” testis saSualebiT. intaqtur cxovelebTan Sedar-
ebiT TavdacviTi reaqciebis gamomuSaveba-ganmtkicebis Semdeg 
“Ria velSi” testirebisas aRiniSneboda kvleviTi aqtiurobis 
Semcirebis tendecia, gazrdili iyo moZraobis aqtiurobis 

latenturi periodi (P=0,001) da “grumingis” (P=0,003) xangrZ-
livobis maCvenebeli. “Ria velSi” kvleviTi aqtiurobis Semc-
ireba emociuri daZabulobis gaZlierebaze miuTiTbs (Hall C. 
1934; 385-403). am mosazrebis marTebulobazec miuTiTebs “pro-
konfliqtur” situaciaSi virTagvebis testirebis Sedegebic. 
kerZod, intaqtur cxovelebTan SedarebiT TavdacviTi reaq-

ciebis gamomuSaveba-ganmtkicebis Semdeg (P=0,001) da maTi er-

Tdrouli 14-dRiani testirebisas (P=0,004) deniT dasjili 

wylis smis aqtebis raodenoba sarwmunod Semcirebulia. am 
testis mixedviT denTan SeuRlebuli  wylis smis aqtebis 
raodenobis simcire virTagvebSi SiSisa da SfoTvis reaqci-
is gaZlierebis maCvenebelia. amrigad, “Ria velisa” da “pro-
konfliqturi” testiT virTagvebSi dominirebs SiSisa da 
SfoTvis reaqciebi. 
      gansxvavebuli sirTulis  TavdacviTi  reaqciebis tes-
tirebisas, virTagvebis mier gamovlenili qceviTi reaqciebis 
xasiaTi, sisxlSi metaboluri maCveneblebis cvlilebebTan 
erTad ganixileba, rogorc biologiurad dadebiTi adaptac-
iuri xasiaTis reaqciebi, romelic zrdis organizmis mdgra-
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dobas sxvadasxva paTogenuri faqtorebis mimarT. organizmSi 
nervuli regulaciis saerTo sistema maRali mgrZnobelobiT 
gamoirCeva. is aaqtivebs somatur, hormonalur da sxva funq-
ciur sistemebs, romelTa aqtivacia zrdis organizmis 
mdgradobas paTogenuri zemoqmedebisadmi.  gamoTqmulia mo-
sazreba, rom Tavis tvinis zemoT aRniSnuli funqcionaluri 
sistemebi, erTveba organizmis damcvelobiT, kompesatoruli 
meqanizmebis regulaciaSi da warmoadgens gardamaval etaps 
biologiurad dadebiTi stresuli reaqciis aqtivaciasa da 

formirebaSi (axalaZe l. 2013:61-67; Хананашвили M.1998:13-16,) 
aRniSnuli kvlevebis Sedegad miRebuli masala adasturebs, 
rom stresogenuri agentis zemoqmedebis dros gamovlenili 
qceva: “grumingi”, signalTSoris gadasvlebi, vertikaluri 
da horizontaluri dgomebi _ TviTmaregulirebeli meqani-
zmebis qceviT komponentebs ganekuTvnebian.  sisxlSi metabo-
luri maCveneblebis cvlilebebi: kortizolis, rogorc 
stress hormonis etapobrivi momateba ki, ganapirobebs 
glukozisa da qolesterinis cvlilebebs gansxvavebuli si-
rTulis eqsperimentis pirobebSi, rac organizmis damcveli 
Zalebis saswrafo mobilizaciis mTavar faqtors warmoadg-
ens _ darRveuli wonasworobis aRsadgenad da ganixileba 
biologiurad adaptaciuri xasiaTis reaqciad, romelic 
Tavis tvinis funqcionirebis optimaluri reJimis SenarCune-
bas emsaxureba. eqsperimentuli gamokvlevebiT dadginda, rom 
cxovelebis amgvari qceva da metaboluri cvlilebebi, stre-
sirebis dros organizmis mier gamovlenili qcevis damcve-
lobiTi da TviTmaregulirebeli bunebisaa da stresuli 
zemoqmedebisadmi organizmis mdgradobis gaZlierebis maniS-
nebeli. aRniSnuli mdgomareoba mniSvnelovan rols TamaS-
obs stresogenur garemosTan individis adaptaciaSi. 
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LALI AKHALADZE, MOKHEIL KHANANASHVILI 
 

DETERMINATION OF GLUCOSE AND CHOLESTEROL  
VALUES WHEN TESTING DEFENSE REACTIONS OF  

VARIOUS COMPLRXITY 
 

We have used a model modifying  active evasion response for modeling  
psychogenic stress. In this model we have assessed central mechanisms of self-
regulatory behavior of animals, metabolic changes taking place in an organism 
(blood), values of adaptation hormone  Cortisol, indicators of carbohydrate and 
lipid exchange –in the conditions of different complexity of an experiment. On 
the basis of scientific literature and the results of an experiment carried out by 
us, we can conclude that whenever testing various complexity protective 
reactions, increase of Cortisol release, has caused glucose and cholesteremia 
changes that indicate increase of sustainability of organism self-regulatory 
mechanisms, facilitating adaptation to environmental conditions. 
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vaJa Todua, dali berikaSvili,  
sofio cqvitaia, lela giorgobiani 

Q 
saqarTvelos tyis xilkenkrovnebis genetikuri  

resursi da biomravalferovneba 
 

anotacia:warmodgenil statiaSi gadmocemulia kvlevis 
Sedegebi velur xilze (tyis msxali “panta”, vaSli “maJalo” 
da sxva kenkra). yvela mcenares Tan axlavs mokle botaniku-
ri daxasiaTeba da gavrcelebis saerTo arealis maCveneble-
bi, resursi da maTi gamoyenebis SesaZlebloba. daxasiaTebu-
lia genetikuri cvalebadoba, mutaciuri movlenebi da sxva-
dasxva saxis fenotipuri cvalebadobebi (modifikaciuri, Sem-
TxveviTi, genotipuri da a.S.). 

Sesavali.velurad mzardi xilkenkrovnebis genetikuri 
resursi misi asortimenti, floristuli Semadgenloba da 
gavrcelebis kanonzomiereba saqarTveloSi TiTqmis Seuswav-
lelia. miT umetes, rom veluri xilkenkrovnebi Zalian far-
Tod arian gavrcelebulida qmnian biotur Tanasazogadoeb-
ebs anu biocenozebs: tyis msxali da vaSli, Sindi, askili, 
kuneli, kowaxuri, komSi, broweuli, qacvi da mravali sxva 
kenkra. aqedan yvelaze mravalricxovania vardisebrTa ojax-
Si (Rosaceae) Semavali pantebi. isini Sedgebian sxvadasxva zo-
mis bunebriv dajgufebebisagan mcire Targebidan an korome-
bidan dawyebuli uzarmazari tyis xilkenkrovnebis masivebiT 
damTavrebuli.  

velurad mzard qarTul xilkenkrovnebs, maRali adapt-
irebis unarisa da mdgradi Tvisebebis wyalobiT, gaaCniaT 
gavrcelebis ufro farTo areali, vidre kulturul xilken-
krovan mcenareebs. isini gavrcelebuli arian kolxeTis vake-
dablobidan da mTiani olqebidan – aWara, afxazeTi, samegre-
lo-svaneTi, guria, imereTi, raWa-leCxumi, dawyebuli aRmosa-
vleT saqarTvelos – samxreT  oseTi, fSav-xevsureTi, fSav-
mTiuleTi, TuS-xevsureTi, qvemo da zemo qarTli, samcxe-ja-
vaxeTi, kaxeT-qiziyi, maRalmTiani yazbegis raionebsa da ol-
qebis CaTvliT. saxeobaTaganlagebis simWidrove CrdiloeTi-
dan samxreTis mimarTulebiT TandaTanobiT icvleba, gansak-
uTrebiT is maRalia saqarTvelos samxreT-aRmosavleTis da-
bal, saSualo da mTian nawilebSi. 

miuxedavad imisa, rom saqarTvelo mdidaria veluri xi-
liT misi raodeoba mainc nel-nela klebulobda da klebul-
obs. mravali sasargeblo geni dakargulia. moxmarebis ganus-
azRvreli kanoni kerZo sakuTrebaze da mcenareTa dacvis ar-
agonivruli strategia xSirad xels uwyobda da uwyobs di-
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di raodenobiT veluri xilis gavrcelebis arealisa da sax-
eobrivi Semadgenlobis Semcirebis. mcenareebis ganukiTxavma 
Wram da resursis damzadebis wesebis darRvevam udidesi zia-
ni pirvel rigSi miayena samkurnalo-sakveb mcenareTa iseT 
saxeobebs, rogoricaa panta da maJalo. aseTi gamanadgure-
beli gamoyeneba xSirad iwvevda sxva xil-kenkrovanTa patara 
moculobis tyeebis gaqrobas da Sesabamisad genetikuri masa-
lis dakargvas.es maSin, roca saTanado yuradReba ar eqceo-
da tyis nobaTs veluri xilis saxiT, romlebTac gaaCniaT 
Zalian didi mniSvneloba, rogorc sakveb da samkurnalo re-
surss. 

tyis xili ZiriTadSi gamoiyeneba, kvebis mrewvelobaSi 
aseve maRalefeqtur samkurnalo saSualebad, amasTanave is-
ini cenozis sxva komponentebTan erTad warmoadgenen biosf-
eroSi pirveladi organuli masis warmomqmnels da energiisa 
da nivTierebaTa cvlis ZiriTad wyaros. 

kvlevis obieqti da meTodi. kvlevisobieqtad ZiriTadSi 
gamoyenebuli iyo “panta” msxali da vaSli “maJalo”. bota-
nikuri eqskursiebi ewyoboda saqarTvelos TiTqmis yvela re-
gionSi. kvlevis mizans Seadgenda umTavresi xilkenkrovnebis 
– pantis, maJalos da sxva kenkris arealis dazusteba, mcena-
reul safarSi maTi monawileoba, Sidasaxeobrivi Tavisebure-
bebis dadgena da a.S. am sakiTxebis Sesaswavlad ZiriTadSi 
gamoyenebuli iyo g. gigauris (1980) da v. gulisaSvilis (1980) 
cnobili meTodebi, romlebic gulisxmobs sasargeblo re-
sursis gamovlenas da maTi saxalxo meurneobaSi gamoyenebas. 

kvlevis Sedegebis ganxilva. rogorc zemoT aRiniSna, 
kvlevis obieqtad ZiriTadSi gamoyenebuli iyo tyis msxali 
“panta” da vaSli “maJalo”. bunebriv pirobebSi iswavleboda 
maTi genetikuri mravalferovneba, mutacia da sxva saxis 
cvlilebebi. saqarTvelos pirobebSi panta xasiaTdeba Semde-
gi TvisebebiT. 

daviwyoT imiT, rom saqarTveloSi velurad mozard 
msxlebs or jgufad hyofen-pantebad da beryenebad. pantebis 
warmomadgenelia kavkasiis endemi Pyrus caucasica. panta 10-15 m 
simaRlis xea. totebi ekliania. SiSveli an odnav Sebusuli. 
foToli naxevrad¬tyavisebria, momrgvalo, ovaluri an naxe-
vrad¬kvercxisebri. gvxvdeba wagrZelebuli formis foTle-
bic. foTlis yunwi saSualo sigrZisaa an grZelia. aqvs fa-
risebr yvaviledebad Sekrebili TeTri yvavilebi. nayofebi 
Zlier polimorfulia. gansxvavdebian erTmaneTisagan zomiT, 
formiT, feriT, gemoTi da mwifobis vadebiT. 
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sur. 1: tyis msxali panta yvavilobis periodSi 
(Pyrus Caucasica). 

 

 
 

sur. 2: polimorfizmi pantebSi. farTo varjiani  
panta (Pyrus Caucasica). 

 

 
 

sur. 3: mutacia nayofsmoiare pantis toti, romelic Sedgeba uxvi,  
msxvili da erTgvarovani nayofebisagan. 
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sur. 4: mutacia – nayofsmoiarepanta meCxeri totebiT  
damcire mosavlianobiT. 

 

 
 

sur. 5: modifikacia pantebSi. pantebis masivi TianeTis raionSi (sionis 
wyalsacavis marjvena sanapiro), sadac Tavmoyrilia fenotipurad 

erTmaneTisagan gansxvavebuli formebi. 

 
pantas gaaCnia nairgvari zomis nayofebi: wvrilnayofa 

(saSualo sigrZe 2,3sm, sigane2,1 sm), saSualo nayofa (Sesab-
amisad 2,8sm, 2,6sm) da msxvilnayofa (Sesabamisad 3,8 sm, 3,6 sm). 
formis mixedviT arCeven: msxlisebrs, sferosebrs, Sebrtyel-
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ebul sferosebrs,uku¬kvercxisebrs da sxv. simwifis fazebis 
mixedviT nayofis feri icvleba muqi mwvanidan qarvisframde, 
xolo Rrma simwifeSi moyavisfro–oqrosframde. gvxvdeba 
yviTeli, momwvano-moyviTalo, qarvisebr-moyavisfro dawinwk-
luli da sxva gardamavali ferebi. saerTod pantis nayofis 
feri mainc momwvano-moyviTaloa. mravalferovania pantis na-
yofebi gemos mixedviTac. sitkbosa da aromatis, agreTve sxva 
gemuri Tvisebebis mixedviT gamoirCeva Semdegnairi nayofebi: 
tkbili umniSvnelo simwklartiT, mwklarte da sxva. nayofs 
aqvs sqeli kani. rbilobSi metnaklebi raodenobiTaa gaqvave-
buli ujredebi. pantis mTeli rigi formebis nedli nayofebi 
saWmelad ar varga. Senaxvis Semdeg rbilobi Savdeba da Zal-
ian gemrieli xdeba. simwifis fazebis mixedviT arCeven saad-
reo (mwifdeba agvistoSi), saSualo (mwifdeba seqtemberSi) 
da sagviano (mwifdeba oqtomber-noemberSi) periodebs. 

 

 
 

sur. 6.tyis panta msxali (Pyrus caucasica). 
mutacia – mowiTaloSeferilobis nayofebiani panta (marcxniv) da 

Cveulebrivi panta (marjvniv). momwifebis Semdeg pantis nayofi gamoiyeneba 
saWmelad. misgan amzadeben agreTve xilfafas, murabebs, pavidlos,  

kompotebs, buraxs, xdian arays, Rvinos da a.S 
 

panta umetesad mTis qveda da Sua sartyelSi izrdeba 
z.d. 800–900 m-dan 1500–1800 metramde. met¬wilad damaxasiaT-
ebelia foTlovani da Sereuli tyeebisaTvis (muxnari, muxn-
ar-rcxilnari, rcxilnar-wiflnari da a.S.). xSirad gvxvdeba 
tyispirebze sxva velur xilTan erTad, natyevar adgilebze, 
sakarmidamo nakveTebze da sxva. tyis gaCexvisas adamiani pan-
tas da maJalos ise iolad ver imetebda da tovebda rogorc 
friad sasargeblo mcenares, rac dResac xSiria raWa-leCxu-
mSi da sxvagan. yvavilobs aprilSi. nayofebi mwifdeba sxva-
dasxva dros agvistodan noembramde. 
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pantis nayofi Seicavs 5-16 % Saqrebs (ZiriTadad monos-
aqari-debs), organul mJavebs, 0,3 % cilebs, 4 %-mde peqti-
novan da mTrimlav nivTierebebs, Tiamins, taninebs, karotins, 
askorbinis mJavas. axalgazrdapantis xeebis qerqSi moipoveba 
taninebi, C vitamini pantaSi ufro metia vidre kulturuli 
jiSis msxlebSi (niJaraZe, buCukuri, 1979). T.kezelis (1966) mo-
nacemebiT pantaSi aris B1, B2,  PP, E, C vitaminebi. 

2009 wlis monacemebiT saqarTveloSi pantis nayofis mo-
salodneli wliuri maragi Seadgens 145000-60000 tonas, gansa-
kuTrebiT uxvmosablianobiT gamoirCevian gomboris mTisa da 
misi Semogarenis, aseve sofeli “sasadilo”-s pantebi, romel-
Ta umetesi nawili ezoebSia gaSenebuli da TiTo ojaxis 
wliuri mosavali 5-6 toniT ganisazRvreba. maJalos mosa-
vali ki 99000 toniT ganisazRvreba, Sindis – 11000 toniT. 

rogorc vnaxeT zemoT CamoTvlili xilkenkrovnebis xve-
drTi wona saqarTveloSi metad maRalia. aqedan sruliad na-
Telia, rom mas SeuZlia mniSvnelovani roli Seasrulos mo-
saxleobis veluri xilkenkrovnebiT momaragebis saqmeSi. 

genetikuri kvlevis Sedegad pantebSi dadgenilia form-
aTa biomravalferovnebis anu cvalebadobis maRali sixSi-
re.cvalebadoba aris organizmis unari, SeiZinos mSoblebisa-
gan gansxvavebuli niSan-Tvisebebi. cvalebadoba memkvidreob-
is sapirispiro Tvisebaa. Tu memkvidreoba msgavsebisa da 
mdgradobis SenarCunebas ganapirobebs, cvalebadoba piriqiT, 
uzrunvelyofs TaobebSi gansxvavebuli niSanTvisebebis mqone 
individebis warmoqmnas. 

cvalebadoba ori ZiriTadi jgufisaa: memkvidreobiTi 
da aramemkvidreobiTi. memkvidreobiTia iseTi cvalebadoba, 
romelic ganpirobebulia organizmis genetikur aparatSi mo-
mxdari yovelgvari cvlilebiT (Tvisobrivi, raodenobrivi, 
kombinaciuri, rekombinaciuri). isini, Cveulebriv, Taobebs 
memkvidreobiT gadaecemian. 

aramemkvidreobiTs uwodeben cvlilebas, romelic xor-
cieldeba organizmis ganviTarebis nebismier etapze garemo 
faqtorebis gavleniT (ontogenezuri, modifikaciuri). aseTi 
cvlilebebi dakavSirebuli ar aris memkvidruli aparatis 
cvlilebebTan da amitomac isini Taobebs memkvidreobiT ar 
gadaecemian. arCeven fenotipur da genotipur formebs. 

fenotipuri cvalebadoba iyofa modificikurad da Sem-
TxveviTad, genotipuri ki generaciulad da kombinaciur cva-
lebadobad. iseve, rogorc yvela cocxal organizmebs, aseve 
pantebs gaaCniaT unari memkvidreobiT gadascen Tavisi saxe-
obrivi Tu individualuri niSanTvisebebi. memkvidreoba, rog-
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orc cnobilia xorcieldeba sasqeso ujredebis meSveobiT, 
romelsac Tan sdevs ganayofiereba da axali individebis wa-
rmoSoba. 

 

 
 

sur. 7: foTlebis nayofebis da yunwebis mutaciuri  
cvalebadobis sixSire pantebSi 

 

 
 

sur. 8: foTlebis nayofebis da yunwebis mutaciuri  
cvalebadobis sixSire vaSl-maJaloSi 

 
axlad warmoqmnili yvela xilkenkrovan mcenareTa indi-

videbi (Taobebi) STamomavlobaSi inarCuneben am saxeobebisa-
Tvis damaxasiaTebel agebulebas da funqcias anu memkvidre-
obas. miuxedavad msgavsebisa STamomavlebsa da mSoblebs So-
ris, igi absoluturi ar gaxlavT. magaliTad pantebisa da 
maJalos STamomavlebi erTmaneTisagan da Tavisi mSoblebisa-
gan gansxvavdebian mTeli rigi niSan-TvisebebiT da maT cva-
lebadoba (variacia) ewodeba. 

Cven mokled SevexebiT polimorfizmis (cvalebadobis) 
sakiTxis ganxilvas velur xilSi, romelic iZleva gansxvave-
buli formebis gamovlenis met SesaZleblobas. cvalebadoba 
saxeobis farglebSi Zlier gavrcelebul movlenas warmoad-
gens da gamowveulia garemo faqtorebis moqmedebiT. pirvel 
rigSi es cvalebadoba gamoixateba pantebisa da maJaloebis 



162 

 

varjis, xis tanisa da nayofebis zomis, Sefervisa da sxva 
suraTis SecvlaSi, adgili aqvs agreTve sxva morfologiuri 
niSnebis cvalebadobasac. 

garemos is faqtorebi, romlebic aseT rols asruleben 
cvalebadobis warmoSobis saqmeSi, sakmaod didia, magram maT 
Soris mainc temperatura, tenianoba da ganaTebaa umTavresi. 

polimorfizmi cvalebadobis rTuli formaa.saxeobis 
farglebSi. rogorc saxelwodeba miuTiTebs, igi niSnavs mra-
valformianobas. es movlena yvelaze ukeTesad gamoxatulia 
pantebSi, sadac pantebis koromebSi, TargebSi da masivebSi 
vxvdebiT dabreciltanian, viwro varjian da SedarebiT swo-
rtanian da gaSlil varjian pantebs. pantebis umetesobas pa-
ntebis gavrcelebis adgilebSi aqvs didi zoma da agebuleba, 
xolo nawils meCxeri varji da piramiduli forma. 

pantebSi xSiria fenotipuri gansxvaveba anu modifykac-
ia, romelic pantebSi TiTqmis masiuria (sur. 1, 2, 3, 4, 5, 6, 7, 
8) am suraTebze gamosaxuli cvlilebebi Seuqcevadia, sawyis 
pirobebSi dabrunebisas individebs ubrundebaT Tavdapirve-
li fenotipi da modifikacia xSir SemTxvevaSi xanmoklea. 

aRsaniSnavia isic, rom pantebis aramemkvidruli cvaleb-
adobis dros individebis genotipi ucvlelia, icvleba, mxo-
lod fenotipi. ase magaliTad – savsebiT erTnairi genotipis 
mqone individebi gansxvavebul garemoSi ganviTarebisas, way-
lsacavi “sionis” SemTxvevaSi fenotipiT gansxvavdebian da 
is Semdegi niSniT xasiaTdeba: pantis populaciis did naw-
ils aqvs sxvadasxva saxis Secvlili fenotipi, rac Seuqce-
vadia. 

memkvidrul cvalebadobis SemTxvevaSi niSanTvisebis Se-
cvlas genotipSi momxdari cvlileba ganapirobebs. Cvaleba-
doba SeiZleba iyos memkvidruli,aramemkvidruli, kombinaci-
uri, mutaciuri da a.S. 

memkvidruli cvalebadoba. tyis msxlebisa da vaSlebis 
memkvidrul aparatSi momxdari cvalebadobis xasiaTisa da 
fenotipurad gamovlinebis kanonzomierebaTa gaTvaliswine-
biT memkvidreobiTi cvalebadoba iyofa sam ZiriTad jgufad: 
1. kombinaciuri; 2. rekombinaciuri da 3. mutaciuri cvaleba-
doba.  

kombinaciuri – meiozis dros arahomologiur qromo-
somTa damoukidebeli ganawilebiTa da ganayofierebisas ga-
metaTa Tavisufali kombinaciebiT gamowveuli da rekombina-
ciuri – meiozisdros krosingoveris Sedegad homologiur 
qromosomebs Soris genebis gadajgufebis Sedegad miRebuli 
cvlileba. 
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aramemkvidruli cvalebadoba. aramemkvidruli cvaleba-
dobis dros individis genotipi ucvlelia, icvleba mxolod 
fenotipi. aseTi cvlileba STamomavlobas ar gadaecema. or-
ganizmis individualuri ganviTarebis procesSi vxvdebiT mo-
rfologiur, fiziologiur, bioqimiur da organizmis sxva 
TaviseburebaTa kanonzomier cvlilebebs.  

pantis magaliTze savsebiT erTnairi genotipis mqone in-
dividebi gansxvavebul garemo pirobebSi ganviTarebisas, zo-
gierT SemTxvevaSi fenotipiT gansxvavdebian. am gziT gamowv-
eul nairgvarobas modifikaciurs uwodeben. maTTvis damaxa-
siaTebelia:  

1. garemo faqtoris moqmedebiT adekvaturi cvlilebis 
warmoqmna;  

2. cvlileba masiuria, axal garemoSi populaciis did 
nawils aqvs Secvlili fenotipi;  

3. cvlileba Seqcevadia, sawyis pirobebSi dabrunebisas 
individebs ubrundebaT Tavdapirveli fenotipi; 

4. mravali modifikacia xanmoklea. 
memkvidruli cvalebadoba tyis msxlisa da vaSlis 

magaliTze. memkvidruli cvalebadobis SemTxvevaSi niSanTvi-
sebis Secvlas genotipSi momxdari cvlileba ganapirobebs, 
romelic STamomavlobas gadaecema. gamoyofen memkvidruli 
cvalebadobis or formas: kombinaciursa da mutaciurs. 

kombinaciurianu rekombinaciuri cvalebadoba. Rekom-
binaciis meSveobiT xorcieldeba mdedrobiT da mamrobiT pa-
ntebSi da maJaloSi arsebuli genetikuri masalis STamomav-
lebSi gadanawileba, rac kombinaciuri cvalebadobis safuZv-
elia. rekombinacia aris universaluri biologiuri meqaniz-
mi, romelic kenkrovnebis mTel sistemaSi moqmedebs. 

mutaciuri cvalebadoba. mutaciebs uwodeben organiz-
mis memkvidrul aparatSi momxdar Tvisobriv da raodenobriv 
cvlilebebs. ramdenadac memkvidrul masalas TviTwarmoqmnis 
unari gaaCnia, kvlav warmoiqmneba masSi momxdari yovelgvari 
cvlilebac da ujredul Tu organizmul Taobebs aseTive 
saxiT gadaecema. amitomac mutaciebi memkvidreobiTi cvlile-
bebia. arsebobs mutaciis ramodenime Teoria, romelic Sem-
dgomSi genetikaSi axali aRmoCenebis Sesabamisad, damuSavda 
da Seivso axali mutaciuri TeoriebiT.es Teoriebi Tvisobr-
ivad da raodenobrivad mravalferovania, aseve mravalfe-
rovania maTi klasifikacia. 

mutaciaTa klasifikacia sakmaod rTuli saqmea. imisda 
mixedviT, Tu ras aviRebT klasifikaciis safuZvlad, mutaci-
aTa sxvadasxvagvar dajgufebas miviRebT. amasTan, imis Sesab-
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amisad, Tu romeli tipis ujredSi xdeba igi, SeiZleba gamo-
iyos generaciuli da somaturi mutaciebi. generaciuls uwo-
deben mutaciebs, romlebic xdeba sasqeso an im ujredebSi, 
saidanac Semdgom sasqeso ujredebi yalibdebian. somaturi 
mutaciebi ki aRmocendebian sxeulis amgeb nebismier somatur 
ujredSi. 

generaciul da somatur mutaciebs Soris araviTari ar-
sebiTi gansxvaveba ar aris. maT Soris gansxvavebulia mxol-
od TaobebSi memkvidreobiT gadacemisa da gamovlinebis kan-
onzomierebani. ramdenadac sqesobrivad mamrav organizmebSi 
somaturi ujredebi Taobis warmoqmnaSi materialurad uSua-
lod ar monawileoben, amdenad, maTSi aRmocenebuli mutac-
iebic Taobebs ver gadaecema, maSin, roca generaciuli muta-
ciebis TaobebSi gadacemis SesaZlebloba Zalian didia. 

magram, roca somaturi mutaciebi aRmocendebian vegeta-
ciurad mamravl organizmebSi, isinic Tavisuflad SeiZleba 
gadaeces Taobebs, radganac vegetaciuri gamravlebis dros 
axal Taobas dasabams, swored somaturi ujredebi aZleven. 

mutaciaTa klasifikacia SeiZleba movaxdinoT imis mix-
edviTac, Tu rogori saxis fenotipur cvlilebebs iwveven 
isini organizmebSi. am mxriv SeiZleba gamoiyos: morfolog-
iuri (roca icvleba organizmis morfologiuri niSnebi – 
feri, forma da a.S.), bioqimiuri (organizmSi icvleba bioqi-
miur gardaqmnaTa jaWvi an bioqimiuri Semadgenloba, magram 
ar tovebs sagrZnob fenotipur kvals) da fiziologiuri mu-
taciebi (roca cvlilebebi xdeba sasicocxlo procesebis 
TaviseburebebSi). 

klasifikacia SeiZleba agreTve mutaciaTa adapturi (Se-
guebiTi) Rirebulebis mixedviT. mutaciebi, romlebic SemTxv-
eviTi xasiaTis cvlilebebia, xSirad garemo faqtorebis gav-
leniTaa gamowveuli, magram garemoTi daprogramebuli da 
garemo pirobebis adeqvaturi arasdros ar aris. amitomacaa, 
rom mutaciebi, rogorc SemTxveviTi cvlilebebi, umravles 
SemTxvevaSi arRveven organizmsa da garemos Soris evoluci-
urad Camoyalibebul adaptur Tanafardobas. amis gamo muta-
ciaTa didi umravlesoba biologiurad anu adapturi Tvals-
azrisiT sazianoa. miuxedavad amisa, Tvisobrivi Tvalsazris-
iT WeSmaritad axali cvalebadoba cocxalSi mxolod muta-
ciuri cvalebadobis gziT warmoiqmneba da swored, mutac-
iuri cvalebadobaa evoluciuri gardaqmnisaTvis elementar-
uli masalis mimwodebeli. 

30-ian wlebSi rusma genetikosma n. dubininma gamoTqva 
saintereso mosazreba, rom mutabilobis (mutaciebis warmoq-
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mnis) done saxeobis adaptur niSans warmoadgens. es daaxlo-
ebiT imas niSnavs, rom rac ar unda uaryofiTi iyos adaptu-
rad mutaciebi, saxeobis doneze masiurad aRmocenebul muta-
ciaTa simravleSi SemTxveviTobis wesiT gamoCndeba biologi-
urad sasargeblo cvlilebebic. amitomac, rac ufro Zlier 
eqvemdebareba saxeoba mutaciebs, cvalebadi garemo pirobebi-
sadmi Seguebis miT ufro meti SesaZlebloba eZleva mas. ase 
rom, mutaciaTa Zalian mcire nawili SeiZleba iyos adaptu-
ri anu biologiurad sasargeblo. saziano mutaciebi SeiZle-
ba iyos iseTi xarisxis, rom organizmTa sikvdili gamoiwvi-
on. aseT mutaciebs letalurs uwodeben. gamoyofen naxevrad-
letalur mutaciebsac, romlebic marTalia, asusteben orga-
nizmis cxovelmyofelobas, magram xSirad letaluri efeqt-
iT maincar xasiaTdebian.  

biologiuri sargeblianobis mixedviT gamoyofen pirob-
iT saziano mutaciebsac, romlebic garemos gansazRvrul pi-
robebSi SeiZleba saziano iyos, meore – sasargebloc ki. 

adapturi Rirebulebis mixedviT gamoiyofa neitraluri 
mutaciebic. isini marTalia, iwveven organizmis raRac niSan-
Tvisebis cvalebadobas, magram ar moqmedeben organizmis sae-
rTo cxovelmyofelobaze da ar exebian adaptur Tavisebure-
bebs.  

SeiZleba gamovyoT sameurneo TvalsazrisiT sasargeb-
lo da saziano mutaciebic.aq saqme exeba imas, Tu ramdenad 
ainteresebs organizmis ama Tu im niSan-Tvisebis mutaciuri 
cvalebadoba adamians. gamomwvevi faqtorebis TaviseburebaTa 
mixedviT gamoyofen spontanur (bunebriv) da inducirebul 
(xelovnur) mutaciebs. 

Cvens mier, bunebriv pirobebSi gamovlenili mutaciebi 
xilkenkrovani organizmis memkvidruli informaciis Semcve-
li struqturis genotipis cvlilebebia, romlis drosac 
xdeba genis, qromosomis struqturis an maTi ricxvis cvli-
leba da adgili aqvs, saxeobis SigniT,qromosomaTa raode-
nobis matebas an Semcirebas. arsebobs modifikaciuri, genuri 
da qromosuli mutaciebi. 

mutacia, rogorc cocxali sistemis universaluri Tvi-
seba, mimdinareobs umdablesebidan dawyebuli umaRlesi mce-
nareebis CaTvliT. am tipis cvalebadobas xSirad vxvdebiT 
rogorc tyis msxlebSi (panta), aseve vaSlebSi (maJalo). Gan-
sakuTrebiT mutaciuri cvlilebebi kargad vlindeba am mce-
nareebis vegetatiur nawilebSi da nayofebSi. im saxeobebSi, 
romlebic mravldebian mxolod sqesobrivi gziT, somaturi 
mutaciebi STamomavlobaSi ar gadaecema. vegetatiuri gamrav-
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lebis SemTxvevaSi ki es SesaZlebelia da amitomac mas iyene-
ben xilkenkrovnebis seqciaSi. 

qromosomuli mutaciebi. am tipis mutaciebs qromoso-
mul aberaciebsac uwodeben. xdeba qromosomebis struqturis 
cvlileba. amgvarma gardaqmnebma SeiZleba moicvas rogorc 
erTi qromosomis monakveTebi, ise sxvadasxva (arahomologiu-
ri) qromosomebis ubnebi. gamoyofen Sidaqromosomul (defiS-
ensi, delecia, duplikacia, inversia) da qromosomaTaSoris 
(translokacia) struqturul darRvevebs. Sualeduri adgili 
ukavia transpozicias, romelic mimdinareobs rogorc araho-
mologiur qromosomaTa Soris, ise erTi da imave qromoso-
mis farglebSi. 

genomuri mutaciebi. qromosomaTa forma, zoma da ri-
cxvi yoveli saxeobisaTvis mniSvnelovani sistematikuri ni-
Sania. magram, xSir SemTxvevaSi adgili aqvs qromosomebis 
struqturis an maTi ricxvis cvalebadobas. magaliTad, pant-
ebSi, qromosomaTa ricxvSi Sedgeba 34, 51 da 68 qromosomas-
agn, xolo maJaloSi maTi raodenoba ganisazRvreba 34 da 36 
qromosomebis farglebSi. rac kidev imis dasturia, rom xil-
kenkrovnebidan pantebi da maJaloebi polimorfuli saxeobe-
bia, rac mutaciis Sedegi unda iyos. qromosomaSi mocemulia 
ramodenime niSani anu geni. genomi aris qromosomaTa haploi-
duri nakrebi masSi lokalizebuli genebiT. mutaciis Sedeg-
ad, rogorc genebi da qromosomTa struqtura, ise genomi 
icvleba. genomuri mutaciebis Sedegad icvleba, agreTve, 
qromosomaTa raodenoba.  

rogorcvnaxeT, saqarTvelos flora Zalian mddaria ve-
luri xilkenkrovnebis genetikuri resursebiT. maTi mopove-
ba-warmoeba Zalian advilia da is SeiZleba gaxdes Semosavl-
is stabiluri wyaro da soflis meurneobis zrdis erT-erTi 
mamoZravebeli Zala. mis mopoveba-warmoebas ar sWirdeba mi-
wis winaswari damuSaveba, xilkenkrovnebis nergebis gamoyva-
na, maTi gadargva (panta, maJalo, Txili), wveTovani sarwyavi 
sistemis mowyoba, mavnevlebisagan dacva (gamoirCevian daava-
debebisadmi imunurobiT) da a.S. Tanac veluri xilis mopo-
veba-warmoeba nakleb muSaxels moiTxovs. magaliTad, 50 heqt-
ar farTobze, Sindis mosavlis asaRebad, faqtobrivad, mxo-
lod erTi adamianis fizikuri Sromaa saWiro. soflis mosa-
xleobis danarCeni mawili SeiZleba dasaqmdes Txilis, mayv-
lis, mocvis, pantis, maJalos da sxva kenkrovnebis mopoveba-
warmoebiT, raTa bunebrivi resursebis ganviTareba da agrar-
uli biznesis Sedegianobis gazrda moxdes CineTis msgavsad. 
magaliTad, CineTSi mxolod xilkenkrovanTa erTi ojaxidan 
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(vardisebrTa)  42 saxeobaa gamoyenebuli da kvebiTi, samedi-
cino da qimiis mrewvelobaSi danergili. 

aman ki xeli Seuwyo am dargis ganviTarebas da maRal-
xarisxiani nedleulis didi raodenobiT warmoebas CineTis 
respublikaSi. 

amitom, soflis meurneobis am dargis ganviTarebisaTvis 
aucilebelia mxardaWeris iseTi specifikuri RonisZiebebis 
ganxorcieleba, rogoricaa veluri xilis mompovebelTa ga-
naTleba, kooperaciis waxaliseba, teqnologiuri da infra-
struturuli bazis Seqmna da sxv. 
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VAZHA TODUA, DALI BERIKASHVILI,  
TSOFIO TSKVITAIA, LELA GIORGOBIANI 

 
GENETIC RESOURSE AND THE DIVERSITY OF  

GEORGIAN WILD FRUIT 
 

The present essay introduces the results of research on wild fruit (forest 
pear “Panta”, apple “Mazhalo”, sea-buckthorn and other berries). All of them 
are characterized genetically. Also their variability and mutation are discussed.   
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vaJa Todua, dali berikaSvili,  
sofio cqvitaia, lela giorgobiani 

 
odiSis teritoriaze gavrcelebuli umTavresi veluri 
samkurnalo mcenareebi da maTi gamoyeneba medicinaSi 

 
odiSis velurad mozard mcenareTa Soris gansakuTre-

buli adgili uWiravs samkurnalo xe–buCqebs mxviara da ba-
laxovan mcenareebs, rac did erovnul simdidres warmoad-
gens megrelebisaTvis. da ara marto maTTvis. naSromis es na-
wili eTmoba samkurnalo da sakvebi mcenareebis saxeobrivi 
Semadgenlobis dadgenas, gavcelebas da gamoyenebas, romel-
Ta Soris mniSvnelovania Semdegi:  

1. qacvi – Hippophae rhamnoides, oj. fSatisebrTa (Elaeagnaceae), 
megr. kvadaci. qacvi xSiria md. enguris sanapiroebze: s. jva-
ri, lia, riye, ruxi, kaxaTi, orsantia, ganmuxuri da anakliis 
midamoebi; md. rionis midamoebi foTSi (malTayva da zRvis 
SesarTavi yulevSi. samkurnalod yvelaze mniSvnelovania qa-
cvis zeTi. qacvis zeTs gaaCnia Wrilobis Semxorcebeli, po-
livitaminuri, anTebis dasklerozis sawinaaRmdego, tkivil-
gamayuCebeli moqmedebebiT.  

qacvisnayofi aumjobesebs saWmlis monelebas, areguli-
rebs nivTierebaTa cvlas, ewinaaRmdegeba Trombis warmoqmn-
as, xels uSlis paTologiuri qsovilebis zrdas, amagrebs 
Tmis fesvebs. qacvis preparatebidan yvelaze mniSvnelovania 
qacvis zeTi. qacvis zeTi Semdegnairad mzaddeba:  

nayofi SeagroveT misi damwifebis da darbilebis dros. 
garecxeT da gaaSreT 600C temperaturaze, magram ara sinaT-
leze. rbilobi daaqucmaceT yavis safqvavSi an sxva xerxiT. 
naqurTeni moaTavseT SuSis WurWelSi an WiqaSi, dapreseT da 
daasxiT rafinirebuli mcenareuli zeTi (simindis, zeiTunis, 
mzesumziris), zeTi winaswar gaacxeleT 40–500 temperaturam-
de. WurWeli bnel adgilas oTaxis temperaturaze dadgiT 5 
– 7 dRiT da periodulad urieT. Semdeg gamowureT zeTi, 
gafiltreT da dadgiT bnel adgilas, sanam gamWvirvale ar 
gaxdeba, miRebuli zeTi unaleqod SeinaxeT bolomde Sevse-
bul da Tavdaxurul WurWelSi gril adgilas (macivarSi).  

SegiZliaT qacvis narCenebs meored daasxaT zeTi da ig-
ive operaciebi CaataroT, Sedegad miiReba ufro susti kon-
centraciis qacvis zeTi, romelic vargisia garegani gamoye-
nebisaTvis.  

qacvis zeTs iyeneben damwvrobebis, nawolebis, moyinvis, 
kanis daxeTqvis, eroziis, gamonayaris da sxva defeqtebis 
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dros. zeTi xels uwyobs Wrilobebis, eroziis da wyluleb-
is Sexorcebas. am mizniT qacvis zeTs isvaven piris RruSi, 
genitaliebis da analuri xvrelis dazianebul adgilebze.  

gasufTavebuli Wrilobis an wylulis zedapiri 
penicilinis xsnariT an sxva antibiotikiT gaasufTaveT 
nekrozuli nafifqisgan, pipetis saSualebiT daasxiT qacvis 
zeTi da saxvevi daadeT. aRniSnuli procedura CaatareT da 
saxvevi SecvaleT dRegamoSvebiT. mkurnaloba gaagrZeleT 
granulaciebis gaCenamde.  

dawylulebuli buasilis, trofikuli wylulis, nawo-
lebis, Tvalis rqovana garsis mcocavi wylulis, swori 
nawlavis, qalis sasqeso organoebis kibos da sxivebiT mkur-
nalobis dros iyeneben qacvis zeTis oynas, tamponebs, san-
Tlebs, wveTebs.  

ginekologiur praqtikaSi qacvis zeTi gamoiyeneba kol-
pitis, endocervicitis, saSvilosnos yelis eroziis dros. am 
mizniT saSos da saSvilisnos yelis lorwovan garsze yove-
ldRe usvaven qacvis zeTs (winaswar asufTaveben nafifqisg-
an). saSvilosnos yelis eroziis dros damatebiT ideben 5 – 
10 gr. qacvis zeTSi dasvelebuli bambis tamponebs. Procedu-
ras yoveldRe imeoreben, tamponebs 16 –24 saaTis Semdeg cv-
lian. 

kolpitis dros 10 – 15 proceduraa sakmarisi, endocerv-
icitis da saSvilosnos yelis eroziis dros – 8 – 12 proce-
dura. mkurnalobis kursis gameoreba 4 – 6 kviris Semdeg Se-
iZleba. sxva preparatebis formebidan amzadeben nayens, nax-
arSs, da a.S. qacvis nayofis nayeni: 25 g kenkras daasxiT 1 
C.W. wyali, daayeneT 4 saaTis ganmavlobaSi, gawureT. miiReT 
kanze gamonayaris dros.  

qacvis nayofi da foTlis nayeni: 20 g nayofs da 20 g 
foTols daasxiT 1 C.W. Tbili aduRebuli wyali, daayeneT 6 
saaTis ganmavlobaSi, gawureT. miiReT 50 ml samjer dReSi 
suravandis, avitaminozis, revmatizmis, nikrisis qaris dros.  

qacvis Teslis naxarSi: 10 – 15g Tesls daasxiT 1 C.W. 
mduRare wyali. gaacxeleT dabal cecxlze 10 wT.–is gan-
mavlobaSi, daayeneT 2 saaTi, gawureT. miiReT 1 s.k. 3–4-jer 
dReSi kuWSekrulobis dros.  

qacvis foTlis totis naxarSi: 10 g daqucmacebul foT-
ols da tots daasxiT 1 C.W. mduRare, gaacxeleT dabal ce-
cxlze 20 wT., gawureT, miiReT1–2 s.k. 4–jer dReSi faRaraT-
is dros. 

qacvis nayofis naxarSi: 20g nayofs daasxiT 1C.W. mduRa-
re da gaacxeleT dabal cecxlze 20wT, gawureT. gamoiyeneT, 
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rogorc garegani saSualeba Tmis cvenis dros, aseve kanis 
daavadebebis samkurnalod. dalieT, rogorc vitaminuri saS-
ualeba kuWisa da Tormetgoja nawlavis wylulovani daavad-
ebis dros.  

qacvis dambali foTlebi daideT mtkivan adgilebze re-
vmatizmis, nikrisis qaris da saxsrebis sxva daavadebebis 
dros.  

ukuCveneba: miTiTebuli dozebis gadaWarbebisa da wese-
bis arasworad gamoyenebis SemTxvevaSi SeiZleba SeigrZnoT 
momatebuli mgrZnobeloba qacvis mimarT, kuWis, RviZlis, 
naRvlis buStis, kuWqveSa jirkvlebis mwvave daavadebebi. 

gavrcelebis adgilebi: izrdeba mdinarispira WalebSi, 
mSral ferdobebze; gvxvdeba ganiavebul, sakvebiT Rarib nia-
dagebSi. mas gaaCnia azot fiqsaciis unari - ikvebeba TviTon 
da azotiT amdidrebs niadags.saqarTveloSi gavrcelebulia 
umTavresad aWaraSi, afxazeTSi, Sida qarTlSi, yazbegSi, kax-
eTSi da a.S. sadac mas dakavebuli aqvs 2910 ha farTobi (sxva 
regionebTan erTad). mis nedleulis wliuri saSualo maragi 
Seadgens 58200 tonas.  

2. kuneli – Crataegus sanguinea Pall.,oj. yvavilovanTa (Rosaceae), 
megr. qunci, eSmakiS maTraxi.  gavrcelebulia zugdidis ra-
ionis soflebSi – lia, ruxi, WkaduaSi, jumi, narazeni; xobi 
– xeTa, bia, sajijao; xibula; senaki – noqalaqevis midamoebi; 
martvili – didi Wyonis midamoebi, aseve walenjixa, Cxorow-
yu, abaSa, foTis tyis pirebSi, gzebze, mdinaris napirebze da 
a.S.kunels iyeneben gulisa da tvinis sisxlZarRvebis  samku-
rnalod:gulis moqmedebis (funqciuri moSlilobis, hiperto-
nia, angionervozi, taqikardia), Tavbrusxveva, sulis xunTva, 
uZiloba, Tavis tvinis ZarRvebis Seviwroveba, kuW–nawlavis 
traqtis organoebis daavadebebi da sxva. kunelispreparatebi 
amcirebs centraluri nerviuli sistemis aRznebadobas, rek-
omendebulia aTerosklerozis da gulis nevrozis dros. Ku-
nelis xangrZlivi miReba ukuCvenebas ar iZleva. es SesaZle-
blobas iZleva kuneli daeniSnos Tirkmlis funqciis darR-
vevis mqone avadmyofs ise, rom akumulaciis saSiSroeba ar 
iyos. mxolod Zalian didi dozis (100 wveTze meti kunelis 
nayeni) Semdeg pulsi neldeba da iTrguneba centraluri ne-
rviuli sistema.  

3. askili – Rosa canina L., oj. yvavilovanTa (Rosaceae), megr. eS-
makiSi vardi. gavrcelebulia odiSis tyis napirebze, mis Ria 
adgilebSi, ferdobebze da a.S. gamoiyeneba suvarandis samku-
rnalod da naRvlmden saSualebad.  
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4. babuawvera (burbuSela) – Taraxacum officinale Wigg., oj. rTu-

lyvavilovanTa (Compositae), megr. papaSi Rvini. gavrcelebulia 
yvelgan, uyvars Ria da naTeli adgili. mas uniSnaven kuW–Se-
krulobis, diabetis, Tirkmlis Wvalis, aTerosklerozis 
dros. burbuSelasagan mzaddeba mxaleuli.   

5. broweuli – Punica granatum L., oj. broweulisebrTa (Punicac-
eae), megr. berwuli. veluri broweuli odiSSi gvxvdeba ur-
Tas mTis midamoebSi, s. narazenSi, xibulaSi, biaSi, noqalaqe-
vSi, md. texurisa da cxenis wylis qveda da zeda nawilSi. 
gamoiyeneba anemiis, aTerosklerozis, kolitis qronikuli 
hepatitis, qolecistitis, kuWis dabali mJavianobis gastri-
tis, qronikuli enteritis samkurnalod. broweulis xis qer-
qis wveni wmends sisxls, qerqis naxarSs iyeneben RviZlis, 
Tirkmelebis, piris Rrus, mxedvelobis da smenis organoebis 
anTebiTi daavadebebis, saxsrebis tkivilis, Zvlebis motexi-
lobis, saSvilosnodan sisxldenis da RrZilebidan sisxld-
enis dros. 

qerqis fxvnili gamoiyeneba mosayreli fxvnilis saxiT 
kanis epiTeliumis mTlianobis darRvevisas da nabzarebisas. 
nayofis kanis naxarSs iyeneben dizenteriis samkurnalod. ne-
dli nayofi efeqturia xvelebis, gacivebis da malariis dr-
os. masve iyeneben organizmis dasustebisas. samkurnalo pre-
paratebidan amzadeben naxarSs, wvens, nayens da a.S. 

broweulis qerqis naxarSs zogjer iyeneben helminToz-
is samkurnalod. am mizniT daaqucmaceT 40 – 50 g qerqi, da-
asxiT 400 ml wyali, daayeneT 6 saaTis ganmavlobaSi, aduReT 
manam, sanam 200 ml siTxe ar darCeba. gawurvis Semdeg gaaciv-
eT. broweulis qerqiT mkurnalobis win avadmyofs Cveulebr-
iv amzadeben. Semdeg asmeven 200 ml  naxarSs erTi saaTis ga-
nmavlobaSi, naxevari saaTis Semdeg uniSnaven safaRaraTo sa-
Sualebas.  

naxarSis miRebisas SeiZleba Tavi iCinos toqsikurma si-
mptomebma: Tavbrusxveva, saerTo sisuste, krunCxva, mxedvelo-
bis daqveiTeba. amiT Tavidan asacileblad igi Semkvrel pre-
paratebTan, magaliTad, taninTan erTad iniSneba. am SemTxvev-
aSi preparati mcire raodenobiT Seiwoveba da toqsikuri mo-
qmedeba ar aqvs.  

broweulis marcvlebi daayeneT da SeurieT Tafls Tan-
afardobiT 1:4. es malamo kargi saSualebaa avTvisebiani 
wylulis dros. broweulis yunwebs iyeneben Wrilobebis Se-
saxorceblad.  
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Rvinoze dayenebuli broweuli: moaTavseT WurWelSi 1 
mwife tkbili broweuli, daasxiT 1 C.W. wiTeli Rvino, aduR-
eT 30 wT.–is ganmavlobaSi, daayeneT da daideT kompresebis 
saxiT yurze – yurSi simsivnis dros.  

ukuCveneba: broweulis nayofis wveni aucileblad wayl-
Si gazavebuli dalieT, radgan igi Seicavs bevr sxvadasxva 
mJavas, romelic aRizianebs kuWs da Slis kbilis emals. Si-
frTxile gmarTebT broweulis qerqis moxmarebisas, vinaidan 
zedmetma dozam SeiZleba gamoiwvios Tavbrusxveva, sisuste, 
mxedvelobis gauareseba, krunCxvebi.  

6. didgula – Sambucus nigra L.,oj. cxratyavasebrTa (Caprifoliace-
ae), megr. Taxvantia, inWiraia. gavrcelebulia odiSis tenian 
adgilebSi. didgulas yvavils gaaCnia oflmdeni, Sardmdeni, 
anTebis sawinaaRmdego moqmedeba gacivebis dros. kenkras ki 
gaaCnia oflmdeni da safaRaraTo moqmedeba.  

gazafxulze organizmi cdilobs gaTavisufldes yvela 
im mavne nivTierebisgan, romelic dagrovda zamTris ganmav-
lobaSi. amaSi organizms didgulas yvavilebi exmareba. Gar-
da amisa, didgulas yvavili kurnavs wiTel qars da damwvro-
bas. didgulas kenkris muraba CaisTan erTad wmends kuWs, 
dadebiTad moqmedebs Tirkmelebze da Sardis gamoyofaze, na-
yeni Svelis Zlieri faRaraTis dros.  

didgulas preparatebs iyeneben, rogorc gamosavleb sa-
Sualebas sasunTqi gzebis daavadebis dros. qerqis naxarSs 
da fxvnils iyeneben, aseve Tirkmelebis da Sardis buStis 
daavadebebis dros. didgulas fesvis nayeni wmends Tirkmel-
ebs, kargad moqmedebs kuWis daavadebis dros. samkurnalo 
preparatebidan mzaddeba nayeni, naxarSi, fxvnili da sxv. 

didgulas yvavilis nayeni: 5 – 15 g daqucmacebul xmel 
yvavils daasxiT 1 C.W. mduRare, daayeneT 20 wT., gawureT, Se-
inaxeT gril adgilas. miiReT 1/2 C.W. cxeli nayeni 3–4–jer 
dReSi Wamamde 15 wT.–iT adre gacivebis da xerxemlis tuber-
kulozis dros. fxvnilisgan momzadebul nayens igive moqm-e-
deba aqvs. nayens amzadeben 1–2 mwikvi fxvnilisgan 1 C.W. wayl-
ze da 2 jer svaven.  

didgulas nayofis nayeni: 10 g xmeli didgulas nayeni 
daayeneT 200 ml civi aduRebuli wyliT 2 saaTis ganmavlo-
baSi, gawureT, miiReT 150–200 ml 1–jer dReSi kuWSekrulob-
is dros.  

recepti didgulas monawileobiT: saguldagulod auri-
eT 20 g didgulas yvavili, amdenive salabis foToli da ba-
lba. 20 g narevi daayeneT 200 ml mduRare wyliT, gawureT. 
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gamoiyeneT piris RruSi da yelSi gamosavlebad lorwovani 
garsis anTebiTi daavadebebis dros. 

kidev erTi recepti didgulas monawileobiT: aiReT Ta-
nabari raodenobiT didgulas yvavili, salabis foToli, ba-
Ris pitna da saguldagulod aurieT. 40g narevi xarSeT 250 
ml wyalSi nel cecxlze 5–10 wT.–is ganmavlobaSi, gawureT. 
miiReT cxeli, Zilis win mwvave respiratoruli daavadebis, 
gacivebis, gripis, bronqitis dros.  

didgulas qerqis da axalgazrda ylortebis naxarSi: 
aurieT Tanabari raodenobiT qerqi da axalgazrda ylorti, 
30 g nedleuls daasxiT 1 l mduRare, dadgiT nel cecxlze 
5 wT-iT, daayeneT 40 wT., gawureT. gamoiyeneT diabetis dros, 
aseve, rogorc Sardmdeni saSualeba sxvadasxva warmomavlo-
bis SeSupebis dros.  

didgulas foTols iyeneben tramvebis dros, xolo qe-
rqis da fesvis fxvnils iyrian Wrilobebze, svel wylule-
bze da damwvrobebze.  

didgula izrdeba foTlovani tyeebis pirebze, buCqnare-
bSi, gzebis gaswvriv, baRebsa da parkebSi. (zugdidi, xibula, 
narazeni, kaxaTi, anaklia; xobi: Zveli da axali xibula, saW-
ijao, bia, xorga; senakisa da abaSis tyispira midamoebi. is 
xSiria agreTve walenjixis, Cxorowyus, martvilis raionebis 
tyispira, gzispira, mdinarespira adgilebSi. 

7. Txili Cveulebrivi – Corylus avellana L., megr. Txiri. Gavrce-
lebulia neSompala – karbonatul, eweris da aluvialur 
niadagebSi. yvelgan odiSis qveda da zeda sartylebSi. Txi-
lis preparatebs gaaCnia sicxis damwevi da dizenteriisa da 
anTebis sawinaaRmdego moqmedeba.  

8. ifani Cveulebrivi – Fraxinus exceesior L., oj. zeTisxilisebr-

Ta (Oleaceae), megr. lanji. gavrcelebulia odiSis qveda da 
Sua sartyelSi. iyeneben TirkmelSi kenWis dros, rogorc Sa-
rdmden saSualebas, aseve iyeneben revmatizmis, radikulitis 
da zeda sasunTqi gzebis daavadebebis dros. samkurnalo 
preparatebidan mzaddeba nayeni. foTlis naxarSs svamen ra-
dikulitis dros da rogorc safaRaraTo saSualebas Wiis 
gamodevnis mizniT. Tanabari raodenobiT aRebuli foTlis 
da qerqis naxarSs svamen zeda sasunTqi gzebis qronikuli 
daavadebebis dros. foTlis nayens iyeneben, rogorc Wiis 
sawinaaRmdego saSualebas, aseve Tirkmelebis, RviZlis, Sa-
rd-kenWovani daavadebis, saxsrebis daavadebebis, dizenteriis 
dros, rogorc Sardmden saSualebas. mas Semdegnairad amza-
deben: 20 g foTols daasxiT 200 ml mduRare wyali, dayeneT 
1 sT-is ganmavlobaSi, miiReT 1 s.k. 3–jer dReSi Wamis Semdeg. 
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ifnis nedli qerqi gamoiyeneba Wrilobebis mosarCenad. am mi-
zniT qerqi Wrilobaze daideT. gamoicvaleT dReSi 2–3–jer.  

ukuCveneba: mcenare Sxamiania: foTlis da qerqis nayeni 
didi raodenobiT miRebis SemTxvevaSi adamiani iwamleba. 
gvxvdeba odiSis TiTqmis yvela raionebSi.  

9. lencofa – Hyoscyanus niger L., oj. ZaRlyurZenasebrTa (Solan-
aceae), megr. wirkeS wamali. izrdeba nagvsayrelebSi, saxlebis 
maxloblad, sabalaxoebze, rogorc sarevela. misgan damza-
debul preparatebs gaaCnia spazmolituri da tkivilgamayuCe-
beli Tvisebebi.  

10. marwyvi – Frageria vesca L., oj. vardisebrTa (Rosaceae), megr. 
cimua. gavrcelebulia odiSis tyis mTlian teritoriaze. iz-
rdeba buCqnarebSi, tyispiras, tyis mdeloebze.  

xalxur medicinaSi marwyvis nedl da xmel foTols, 
fesvs da kenkras iyeneben, rogorc Sardmden saSualebas. igi 
xels uwyobs organizmidan marilebis gamoyvanas, iyeneben 
saxsrebis zogierTi daavadebis, nikrisis qaris, RviZlis da 
elenTas daavadebebis, aTerosklerozis dros. marwyvis kenk-
ras da wvens uniSnaven avitaminozis, gastritis, kuWis wylu-
lovani daavadebis, naRvl–kenWovani daavadebis, aseve gulis 
sisxlZarRvebis aTerosklerozis, hipertoniuli daavadebis, 
anemiis dros. marwyvi sasargebloa gastritis, kolitis, diz-
enteriis dros, aZlierebs saSvilosnos muskulaturis Seku-
mSvas. nedli nayofi kargi saSualebaa sisxlnaklebobisas. 
garegan saxmarad iyeneben egzemis, ferismWamelebis, pigment-
uri laqebis samkurnalod. marwyvis foTlis nayeni kargi su-
ravandis sawinaaRmdego saSualebaa, radgan didi raodenob-
iT Seicavs vitamin C–s. igi anelebs gulis SekumSvaTa ritms 
da aZlierebs mis amplitudas, afarTovebs sisxlZarRvebs. 
samkunalo preparatebidan mzaddeba nayeni, wveni, Cai, nax-
arSi. 

marwyvis kenkras nayeni: 50 g kenkras daasxiT 200 ml 
mduRare wyali, daayeneT 2 saaTi, gawureT. miiReT 50 ml 3–4–
jer dReSi hipertoniis, gulis areSi tkivilis, aTeroskler-
ozis, gastritis, kolitis, qolecistitis dros. 

marwyvis balaxis da fesuras nayeni: 50 g fesuras da ba-
laxs daasxiT 500 ml mduRare wyali, daayeneT 4 saaTis gan-
mavlobaSi, gawureT. miiReT 200 ml 3–jer dReSi Wamamde Ti-
rkmelebSi kenWis, RviZlis daavadebis, nikrisis qaris, aTero-
sklerozis, faRaraTis dros.  

marwyvis foTlis nayeni: 20 g xmel foTols daasxiT 400 
ml mduRare, daayeneT 30 wT, gawureT. miiReT 100 ml 4–jer 
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dReSi Wamis win, RviZlis, Tirkmelebis daavadebis, raqitis, 
suravandis, buasilis, gastritis dros.  

marwyvis foTlis naxarSi: 30 g daqucmacebul foTols 
daasxiT 200 ml wyali, aduReT 5–10 wT, daayeneT 2 saaTi, ga-
wureT, miiReT 1 s.k. 3–jer dReSi bronquli asTmis, gastri-
tis, kolitis dros.  

marwyvis foTlis Cai: 20 g daqucmacebul foTols daa-
sxiT 200 ml mduRare, aduReT 5–10 wT., daayeneT 2 saaTi, mii-
ReT 1 s.k. 3–4-jer dReSi. nedli marwyvis wveni 4–6 s.k. dReSi 
unda dalioT Saqriani diabetiT daavadebulma adamianebma.  

sasargebloa marwyvis araJanTan erTad miReba: am dros 
kargad aiTviseba misi biologiurad aqtiuri nivTierebebi.  

ukuCveneba: marwyvma SeiZleba gamoiwvios alergia. am Se-
mTxvevaSi marwyvi mcire raodenobiT unda gamoiyenoT an Sea-
mciroT marwyvis wvenis, nayenis an foTlis naxarSis doza, 
an srulebiT TqvaT uari marwyvis miRebaze 

11. mayvali – Rubus caesius L., oj. yvavilsebrTa (Rosaceae), megr. 
durReni, omboli Zigiri. gavrcelebulia zugdidis raion s. 
narazenSi didi raodenobiT, s. narazenisa da s. xibulas gam-
yof sazRvarze, korcxelSi, jixaSkarSi, WaqvinjiSi, orsanti-
aSi, xibula–sajijaoSi. aseve didi raodenobiT xobis, zugd-
idis da senakis raionebSida yvelgan odiSSi. mayvlis prepa-
ratebs gaaCnia anTebis sawinaaRmdego, Wrilobis Semxorcebe-
li, amosaxvelebeli, Wiis sawinaaRmdego, Sardmdeni da damam-
Svidebeli Tvisebebi.  

mayvals iyeneben agreTve klimaqterul periodSi nevro-
zis samkurnalod, aseve faRaraTis, gastritis, kuWidan sisx-
ldenis dros, zogjer kuWisa da Tormetgoja nawlavis 
wylulovani daavadebis, zeda sasunTqi gzebis daavadebis 
dros. garegan saxmarad iyeneben piris RruSi da yelSi gamo-
savlebad RrZilebidan sisxldenis, anginis dros, menstru-
aciis dros gamorecxvis saxiT, safenebis saxiT – qronikuli 
wylulis, Cirqovani Wrilobebis, egzemis dros.  

nedli da xmeli kenkris nayeni klavs wyurvils, gaaCnia 
sicxis damwevi Tvisebebi, rekomendebulia mwvave respireto-
ruli daavadebis, pnevmoniis dros. xmeli kenkris naxarSs da 
nayens gaaCnia oflmdeni da Sardmdeni Tvisebebi. nedl kenkr-
as safaRaraTo moqmedeba gaaCnia. nedl kenkras da mis Cais 
iyeneben, rogorc damamSvidebel saSualebas, gansakuTrebiT, 
klimaqsis dros. kenkra aumjobesebs nawlavebis moqmedebas, 
sasargebloa cistitis, Tirkmelebis daavadebis dros. Samku-
rnalo preparatebidan cnobilia nayeni, naxarSi da sxv. 
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foTlebis da ylortebis nayens da naxarSs (1:20) iyen-
eben piris RruSi da yelSi gamosavlebad, safenebis da abaz-
anebis saxiT – kanis daavadebis dros. svamen kuWis, RviZlis 
daavadebis dros. foTlis fxvnils iyeneben trofikuli 
wylulis dros. fesvis nayens svamen, rogorc Sardmden saSu-
alebas. kanis daavadebebis samkurnalod dazianebul adgil-
ebze daqucmacebul foTols an foTlis naxarSis safenebs 
ideben.  

foTlis nayeni: 1 s.k. foToli 1 C.W. mduRare wyalze, da-
ayeneT 4 saaTis ganmavlobaSi, miiReT ½1 C.W. 3–4–jer dReSi 
Wamamde 20–30 wT.–iT adre. mayvali izrdeba tyispiras, mde-
loebze, buCqnarebSi, gzis, mdinareebis da nakadulebis napi-
rebze. dacvas ar saWiroebs. 

12. mravalZarRva – Plantago major L., oj. mravalZarRvasebrTa 

(Plantaginaceae), megr. majarRvia. gavrcelebulia yvelgan odi-
Sis tyian zonaSi, gza–bilikebis gverdiT, ezoebSi, mdinaree-
bis da tbebis sanapiroebze.  

mravalZarRvas nedli foTlebi aCerebs sisxldenas da 
axorcebs Zvel Wrilobebs. gasresili foTlebiT arCenen 
wylulebs. mravalZarRvasgan spilos daavadebis dros akeT-
eben samkurnalo saxvevs, romelic xels uSlis simsivnis 
zrdas. mravalZarRva efeqturi samkurnalo saSualebaa daba-
li mJavianobis fonze kuWis wylulis dros, enteritis da 
kolitis, wylulovani daavadebebis dros. 

mravalZarRvas foTlebi Svelis Sakiks, wyluls, nakleb 
mtkivneuls xdis menstruacias. ZmarSi moxarSuli dafquli 
Tesli an foToli arCens dizenterias. samkunalo preparate-
bidan amzadeben nayenebs. 

mravalZarRvas foTlis nayens Semdegnairad amzadeben: 
100 g xmel foTols daasxiT 500 ml mduRare wyali da daa-
yeneT 2 saaTis ganmavlobaSi, gawureT. miiReT 1 s.k. 3–jer 
dReSi Wamis win gastritis, dabali mJavianobis, buasilis 
dros. iyeneben Wrilobebis, wylulebis, furunkulebis mosa-
banad. foTlis nayens iyeneben bronqitis, asTmis, yivanaxvel-
as da sasunTqi gzebis sxva daavadebebis dros. xvelis dros  
nedl axalgazrda foTlebs asxamen mduRare wyals da am 
nayens TaflTan erTad svaven.  

mravalZarRvas Teslis nayeni: 25 g Tesls daasxiT 200 
ml mduRare, xangrZlivi drois ganmavlobaSi anjRrieT, 
gawureT. miiReT 1 s.k. 3–jer dReSi Wamamde 15–20 wuTiT adre 
kuWSekrulobis, Sardis buStis anTebis dros.  

mravalZarRvas foTlis nayeni: axalgazrda foTlebi sa-
guldagulod garecxeT civi wyliT da sawurze moaTavseT. 
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mas Semdeg, rac wyali daiwureba, wvensawurSi da xorcsakep 
manqanaSi gaatareT da gawureT. miiReT 1 s.k. 3–jer dReSi 
Wamamde 15–20 wuTiT adre hipociduri gastritis, kolitis 
dros. axlad gawuruli wveni Svelis qronikul faRaraTs. es 
saSualeba sasargebloa piris Rrus da sasunTqi gzebis an-
Tebis dros. Sinagani gamoyenebisas wveni sisxlis daavade-
bebs kurnavs.  

13. fiTri – Viscum album L.,oj. Loranthaceae, megr. liyvi. Para-
ziti mcenarea, ZiriTadSi parazitobs kulturul mcenareeb-
ze. cocxali mcenareebis totebze izrdeba Cais buCqis saxiT, 
gansakuTrebiT Zlier aris gavcelebuli walenjixis, Cxor-
owyus, senakis da xobis raionebSi. fiTris Txevad eqstrats 
gaaCnia matonizirebeli da krunCxvis sawinaaRmdego moqme-
deba, amaRlebs potencias. (senaki, Cxorowyu da sxva).  

14. furisula gazafxulis – Primula veris L., Primulaseae, megr. 
joRoriSi nina. gavrcelebulia yvelgan odiSis terito-
riaze, sadac qmnis mcire da saSualo zomis koloniebs (zu-
gdidi, xobi, walejixa, Cxorowyu, martvili, foTi, abaSa). 
furisulas preparatebs gaaCnia Sardmdeni, oflmdeni, saer-
To gamajansaRebeli, amosaxvelebeli moqmedeba, aumjobesebs 
Tirkmelzeda jirkvlis qerqis funqcias da kuWis wvenis ga-
moyofas. gamoyeneba medicinaSi. 

furisulas nayeni aZlierebs bronquli jirkvlebis sek-
recias, mciredtoqsikuria. gamoiyeneba sasunTqi organoebis 
daavadebebis, Sakikis, Tavbrusxvevis, uZilobis, saerTo sisu-
stis, Tirkmelebis da Sardis buStis daavadebebis, kuWSekru-
lobis, filtvebis anTebis, umadobis, revmatizmis, nikrisis 
qaris, hipovitaminozis, suravandis dros.  

samkurnalo preparatebi:  
nayens furisulas xmeli foTlidan mcenaris yvavilob-

is dros amzadeben 1 C.k. daqucmacebul mcenares daasxiT 1 .W. 
mduRare, daayeneT naxevari saaTi da dalieT 1/2 C.W. 2-jer 
dReSi. nayeni mominanqrebul WurWelSi moamzadeT. meore 
dRes nayenSi vitamin C-s Semcveloba mcirdeba. 

furisulas fesvis nayeni: 5 g fesvs daasxiT 200 ml mdu-
Rare, daayeneT 2 saaTi, gawureT, miiReT 1 s.k. 3-4-jer dReSi 
kuWSekrulobis, uZilobis, saerTo sisustis, umadobis, xvel-
ebis, Tavbrusxvevis, Tirkmelebis da Sardis buStis daavade-
bebisas, rogorc Sardmdeni saSualeba. 

furisulas foTlis nayeni: 5-10 g foTlis fxvnils da-
asxiT 200 ml mduRaee, daayeneT 1 sT, gawureT, miiReT 1 s.k. 
3-4-jer dReSi umadobis, saerTo sisustis, xveli, hipovitami-
nozis, suravandis, filtvebis anTebis dros. 
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15. qristesisxla – Chelidonium majus L., Paraveraceae L.,nmegr. 
nawifu, jaSi zisxiri. gavrcelebulia walenjixisa da Cxor-
owyus naZvnarebSi, naZvnarsoWnarebSi, SedarebiT naklebadaa 
muxnarebSi da baRebSi, sarevela mcenarea. qristesisxlas iy-
eneben stenokardiis, hiporteniuli daavadebis, kanis daavade-
bis, kanis simsivnis, Znelad Sexorcebadi Wrilobebis, kunTis 
spazmis dros. gamoyeneba medicinaSi. 

qristesisxlas iyeneben stenokardiis, hipertoniuli da-
avadebis, kanis daavadebis, kanis simsivnis, Znelad Sexorce-
badi Wrilobebis, kunTis spazmis dros.  

balaxis naxarSSi abanaveben bavSvebs suravandis da kan-
is sxvadasxva daavadebis dros.  

qristesisxlas nayens gaaCnia gamxsneli da Sardmdeni 
moqmedeba. qristesisxlas wven iyeneben meWeWebis, koJrebis, 
kanze muqi laqebis mosacileblad, aseve iyeneben kompresebis 
saxiT furunkulozis dros.  

samkurnalo preparatebi: 
qristesisxlas foTlis nayeni: 1 g xmel foTols daas-

xiT 1 C.W. mduRare, daayeneT 1 saaTi, gawureT. miiReT 1 s.k. 3–
jer dReSi.  

qristesisxlas foTlis naxarSi: 1 g xmel foTols da-
asxiT 2 C.W. mduRare, gaacxeleT dabal cecxlze 10 wT–is ga-
nmavlobaSi, daayeneT 20 wT., gawureT. miiReT 1 s.k. 3–jer 
dReSi Wamamde 20 wT–iT adre.  

ukuCveneba: qristesisxlas momwamveli Tvisebebis gamo 
misi miReba mcire doziT an sxva mcenareebTan erTad unda 
daiwyoT. 

gavrcelebis adgilebi: gavrcelebulia naZvnarebSi, naZv-
nar–soWnarebSi, SedarebiT naklebadaa muxnarebSi da baReb-
Si, rogorc sarevela, ufro metad martvilis, senakis, Cxo-
rowyus da walenjixis soWnarebSi da muxnarebSi. 

16. Rvedkeci – Prioploca graecaL., oj. RvedkecisebrTa,  Asclepiada-
ceae L. megr. jaSqviTia. gavrcelebulia yvelgan odiSSi, Waob-
ian da teniT mdidar adgilebSi. misi qerqidan miiReba sufTa 
heriplocini, romelsac xsnaris saxiT ampulebSi uSveben da 
gamoiyeneba gulis daavadebis mqone adamianebisaTvis. Samku-
rnalo preparatebidan amzadeben 40 %–ian spirtze nayens 
(1:10). miiReT 5–10 wveTi 2–3–jer dReSi gulsisxlZarRvTa uk-
marisobis I da II statiaze, aseve mitraluri sarqvlis orga-
nuli mankis dros. avadmyofebisaTvis intervenurad.  

17. Svita – Equisetum arvense L., oj. SvitasebrTa, megr. TunTiSi 
Wemi. maWyvaduri. gavrcelebulia odiSis mdinareebis napire-
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bze, buCqnarebSi, mdeloebze, foTlovan, wiwvovan da Sereul 
tyeebSi. izrdeba aseve baRebsa da bostnebSi. medicinaSi ga-
moiyeneba Tirkmlis sxvadasxva daavadebis samkurnalod. Svi-
ta grozirebul adgilebSi. gamoyeneba medicinaSi.   

Svita gamoiyeneba, rogorc Sardmdeni saSualeba gulis 
dekompensirebuli mankis da Sardgamomyvani gzebis daavadebe-
bis (cistiti, ureTriti) dros.  

Svita wmends organizms. gamoiyeneba Zveli da Cirqovani 
Wrilobebis dros, Seucvlelia Tirkmelebis da Sardgamomy-
vani gzebis daavadebebis dros. naxarSs iyeneben kompresebis, 
safenebis saxiT, wmends kuWs, xsnis tkivils kenWovani daav-
adebebis dros, xels uwyobs organizmidan marilebis, qviSis 
gamodevnas, keWebis daSlas. Svitas iyeneben kbilebis, frCxi-
lebis, xrtilebis da Zvlebis gasamagreblad. saxsrebis da-
avadebebisas ayuCebs tkivils da xsnis anTebas, aCqarebs tyvi-
is marilebis gamodevnas organizmidan. 

samkurnalo preparatebi: 
Svitas balaxovani nayeni: 20 g balaxs daasxiT 200 ml 

mduRare, daayeneT 1 saaaTi, gawureaT. miiReT 1–2 s.k. 3–4–jer 
dReSi Sard–kenWovani daavadebis, gulis ukmarisobiT gamow-
veuli SeSupebis, Sardis buStis, RviZlis anTebiTi daavade-
bebis, qaluri daavadebebis, tuberkulozis, hipertoniuli 
daavadebis dros. nayeniT moibaneT Wrilobebi, nawolebi, 
wylulebi, romlebic didxans ar xorcdeba. gaiwmindeT cxi-
miani saxis kani, daibaneT egzemiT, furunkulebiT dazianebu-
li kanis ubnebi. gamoiyeneT kompresebis saxiT mtkivan saxs-
rebze nikrisis qaris, revmatizmis, plevritis dros. Gamoiv-
leT piris RruSi da yelSi anginis da sxva anTebiTi proce-
sebis dros.  

Svitas balaxis nayeni: 25 g Svitas daasxiT 200 ml mdu-
Rare, aduReT 30 wT. dabal cecxlze, gawureT. Tu moculoba 
Semcirda, daamateT aduRebuli wyali. miiReT 1 s.k. 3–4–jer 
dReSi Wamis Semdeg, rogorc Sardmdeni saSualeba gulisa 
da Tirkmelebis ukmarisobiT gamowveuli SeSupebis dros, eq-
sudaciuri plevritis, Tirkmelebis da Sardis buStis aTebi-
Ti daavadebebis dros. gamoivleT piris RruSi da yelSi, mo-
ibaneT Wrilobebi, nawolebi, wylulebi, egzemiT, furunku-
loziT dazianebuli kani. gaikeTeT kompresebi mtkivan sax-
srebze.  

Svitas malamo: Svitas eqstraqti SeurieT vazelins an 
karaqs TanafardobiT 1:4. waiviT Wrilobebze, wylulebze, na-
wolebze, romlebic didxans ar xorcdeba, egzemiT daziane-
bul kanze.  
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xmeli balaxis fxvnili daiyareT Wrilobebze, wylule-
bze.  

Svitas balaxis wveni: Svitas nedli balaxi saguldagu-
lod garecxeT, daaqucmaceT da gamowureT wveni. SeinaxeT 
civ adgilas, miiReT 2 s.k. 3–4–jer dReSi, rogorc Sardmdeni 
saSualeba SeSupebis dros. moibaneT daCirqebuli Wrilobebi 
da wylulebi. CaiwveTeT cxvirSi 2–3 wveTi cxviridan xSiri 
sisxldenis dros.  

ukuCveneba: nefriti da nefrozonefriti, radgan SeiZl-
eba gamoiwvios Tirkmelebis gaRizianeba. Svitas preparatebis 
miReba aucilebelia eqimis meTvalyureobis qveS da reJimis 
mkacri dacviT.  

gavrcelebis adgilebi: izrdeba mdinareebis napirebze, 
buCqnarebSi, mdeloebze, foTlovan, wiwvovan da Sereul tye-
ebSi, rogorc sarevela. izrdeba baRebsa da bostnebSi. Gavr-
celebulia TiTqmis mTel saqarTveloSi.  

18. cacxvi gulfoTola – Tilia cordama mill.., megr. cxacxu. Cac-
xvi gavrcelebulia odiSis SedarebiT nestian ferdobebze 
arsebul muxnarebsa da muxnar–rcxilnarebSi. cacxvis pre-
paratebs gaaCnia damamSvidebeli. tkivilgamayuCebeli, naRvl-
mdeni, oflmdeni. Sardmdeni, amosaxvelebeli. antimikrobuli, 
anTebis sawinaaRmdego moqmedeba. astimulirebs kuWis muSao-
bas. gamoyeneba medicinaSi: 

cacxvis preparatebs iyeneben nerviuli aRgznebis, krun-
Cxvebi, kuWis tkivilis, gacivebis, qroniluli xvelis, filt-
vebSi vaxvelis dagrovebis dros. gamoiyeneba RviZlis dabin-
ZurebiT gamowveuli kuWis tkivilis dros, aseve Tirkmel-
ebis daavadebis, hipertoniuli daavadebis dros; rogorc da-
mxmare saSualeba – gripis da mwvave bronqitis, uZilobis 
dros. garegan saxmarad iyeneben piris RruSi gamosavlebad-
anginis dros, saxis dasabanad, raTa kans elastikuroba da-
ubrundes. 

samkurnalo preparatebi: 
cacxvis yvavilis nayeni: 2 s.k. daqucmacebul yvavils 

daaxiT 2 C.W. dReSi gacivebis, Tavis tkivilis, gulis wasvl-
is dros. aseve gamoiyeneT yelSi gamosavlebad anTebiTi pro-
cesebis dros.  

ufro koncentrirebuli nayeni gamoivleT yelSi da kan-
is dasarbileblad saxe daibaneT.  

cacxvis yvevilis naxarSi: aiReT 3–4 s.k. daqucmacebuli 
yvavili 2 C.W. wyalze, aduReT 10 wT–is ganmavlobaSi, gawur-
eT.  

cacxvis yvavils farTod iyeneben Cais nacvlad.  
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cacxvis axladdakrefili foTlebi Svelis Tavis tkiv-
ils – foTlebi Tavze unda SemoixvioT. axalgazrda foTl-
ebs ki vitaminuri salaTebis mosamzadeblad iyeneben.  

cacxvis axalgazrda ylortebidan (totebis yvelaze pa-
tara da norCi kenweroebi – araumetes 10 sm–sa) saWiroebis 
SemTxvevaSi SeiZleba moxarSoT fafa. ylorts 2–3 sm. SigrZ-
is naWrebad Wrian. Semdeg gaswvriv Wrian wvril naWrebad, 
ris Semdegac odnav marilian wyalSi xarSaven srul darbi-
lebamde. 

cacxvis xis naxarSs meteorizmis da faRaraTis dros 
iyeneben. 

cacxvis yvaviledebs kosmetikuri mizniTac xmaroben. 
mSrali kanis dros saxe cacxvis yvavilebis civi nayen-

iT daibaneT. daRlili saxis gasagrileblad gaikeTeT saxis 
kompresi. moxarSeT cacxvis yvavilebis da pitnis Cai, gawu-
reT da kidev erTxel SeaTbeT. cxeli CaasxiT did WiqaSi, 
gverdiT civi wyliT savse Wiqa daidgiT, moamzadeT ori rbi-
li, tilos xelsaxoci, erTi xelsaxoci cxel CaiSi daasve-
leT, gawureT, saxeze daideT da ori wuTiT gaaCereT, Semd-
eg civ wyalSi dasvelebuli xelsaxociT SecvaleT, xelsa-
xocebi 2–3–jer SecvaleT, bolo – civi, 5 wT. gaaCereT.  

cacxvis yvavilis nayeni: 1 C.W. mduRare wyalSi erTi mu-
Wayvavili CayareT da Tbilad SefuTuli 15 wT. daayeneT. Nay-
ens daamateT C.k. Tafli. am nayeniT uxvad daisveleT saxe da 
kiseri da 10 wT. gaaCerT. darCenili nayeni civ adgilas dad-
giT, Semdeg jerze procedura gaimeoreT. gamoyenebis win Se-
anjRieT. es SesaniSnavi saSualeba saxes axalgazrdavebs, 
ufro lamazs da mimzidvels xdis.  

losioni mSrali kanisTvis: cacxvis yvavilis nayens (1,5 
s.k. yvavili, 1 C.W. mduRare) SeurieT 1 C.k. Tafli. miRebuli 
losioniT gaiwmindeT saxe (piris dabanis nacvlad).  

modunebuli saxis kanis dros sasargebloa cacxvis yva-
vilebis, pitnis, sviis cxeli kompresebi. xmeli balaxebis na-
revs (1 s.k. narevi 1 C.W. wyalze) daasxiT mduRare, daayeneT 15 
wT., gawureT. cxel naxarSSi daasveleT tilos naWeri, odnav 
gawureT da daideT saxeze. rodesac gacivdeba, isev daas-
veleT cxel nayenSi, gawureT da kvlav gaikeTeT kompresi. 
gaimeoreT 5–8 wT.–is ganmavlobaSi. 

cacxvis yvavilis naxarSi aCerebs Tmis cvenas: 8 s.k. ca-
cxvis yvavils daasxiT 0,5 l. wyali da aduReT 20 wT. ga-
aciveT, gawureT. miRebuli naxarSiT daibaneT Tavi.  
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damwvrobis dros iyeneben cacxvis yvavilis naxarSs (4 
s.k. yvavils daasxiT 0,5 l. wyali da aduReT dabal cecxlze 
10 wT–is ganmavlobaSi). 

gavrcelebis adgilebi:  
cacxvis sxvadasxva saxeoba mTel evropaSia gavrcelebu-

li. gvxvdeba SedarebiT nestian ferdobebze arsebul muxnar-
ebsa da muxnar–rcxilnarevebSi.  

19. wiwmatura – Capsella bursa-pastoris Medik (L.), megr. tyari wiw-
marte gavrcelebulia yvelgan odiSSi. ZiriTadSi gvxvdeba 
gzispiras da mindvrebze.  

wiwmaturas balaxs iyeneben, rogorc sisxlis Semdede-
bel saSualebas filtvebidan, Tirkmelebidan, saSvilosnod-
an da kuWidan sisxldenis dros, Wrilobidan da faRaraTis 
dros sisxldenisas. gamoyeneba medicinaSi. 

wiwmaturas balaxis nayens da Txevad eqstraqts iyeneben 
saSvilosnos atoniis da saSvilosnodan sisxldenis dros. 
aZlierebs saSvilosnos muskulaturis tonuss da aviwrov-
ebs periferiul sisxlZarRvebs.  

balaxs iyeneben wnevis dasawevad. balaxis preparatebi 
aumjibesebs kuWnawlavis, RviZlis funqcias, aregulirebs ni-
vTierebaTa cvlas.  

ufro efeqturia mcenaris nedli balaxi.  
samkurnalo preparatebi: 
wiwmaturas balaxis nayeni: 15 g balaxs daasxiT 200 ml 

civi anaduRari wyali, daayeneT 8 saaTis ganmavlobaSi, gawu-
reT. miiReT 2 s.k. 3–4–jer dReSi hipertoniuli daavadebis, 
kolitis, saSvilosnodan, filtvebidan, Tirkmelebidan sis-
xldenis dros. nayeniT moibaneT sisxlmdeni Wrilobebi da 
wylulebi. 

wiwmaturas balaxis nayeni: 40–50 g balaxs daasxiT 1 l. 
mduRare. daayeneT 30 wT., gawureT. miiReT Tbili, 200 ml 3–
jer dReSi Tirkmelebis, Sardis buStis anTebis, Sard da na-
Rvl–kenWovani daavadebis, nivTierebaTa cvlis darRvevis 
dros.  

wiwmaturs balaxis naxarSi: 10 g balaxs daasxiT 300 ml 
mduRare, gaacxeleT dabal cecxlze 30 wT., gawureT. miiReT 
1 s.k. an 100 ml 3–jer dReSi Tirkmelebidan, saSvilosnodan 
sisxldenis, sisxlis amoxvelebis, Tirkmelebis, RviZlis da-
avadebebis dros. wiwmaturas nedli balaxis wveni gaazaveT 
wyalSi TanafardobiT 1:1, miiReT 1 s.k. 3–jer dReSi sisxl-
denis, faRaraTis dros, moibaneT sisxlmdeni Wrilobebi, 
wylulebi.  
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wiwmaturas eqstraqts 70%–iani spirtiT amzadeben Tana-
fardobiT 1:10. miiReT 20–25 wveTi 2–3–jer dReSi saSvilosn-
odan sisxldenis dros. 

ukuCveneba: orsuloba, midrekileba Trombis warmoqmni-
sken. gavrcelebis adgilebi: gavrcelebulia mTel saqarTve-
loSi, izrdeba gzispiras, mindvrebze (zugdidi, walenjixa, 
Cxorowyu, senaki, xobi, martvili).  
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VAZHA TODUA, DALI BERIKASHVILI, SOFIO CQVITAIA, 
LELA GIORGOBIANI 

 
THE MAIN VILD MEDICINAL PLANTS SPREAD ON THE AREA OF 

ODISHA AND THEIR USE IN MEDICINE 
 

The works discusses the results of researches for the main wild medicinal 
plants spread on the area of Odisha. Here are described medicinal tree-shrubs, 
liane and herbaceous plants, where their distribution, raw material supplies, 
chemical composition and the use in medicine is indicated.  
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Tamar SiukaSvili, irina xatiaSvili, daviT kvaracxelia, 
zaur lomTaTiZe, darejan RuRuniSvili  

 
aqcinomicetebis antagonisturi moqmedeba zogierTi 

mikroorganizmis mimarT 
 

mklevarTa didi yuradReba dRes mimarTulia im mikro-
orgamizmebis kvlevaze ,romlebic producireben fiziologi-
urad aqtiur naerTebs. am TvalsazrisiT mniSvnelovania aq-
tinomicetebis Zieba. cnobilia, rom  mraval maTgans gaaCnia  
antibaqteriuli Tvisebebi, isini maRali aqtivobiT Trgunav-
en baqteriebis sxvadasxva gvaris saxeobebis zrda- ganviTar-
ebas. aqtinomicetebis mravali Stami cnobili antibiotikis 
producents warmoadgenen [1,2,3]. 

aqedan gamomdinare, muxran-saguramos velidan (yavisfer-
mdelos tipis niadagi) aRebuli iyo niadagis ori nimuSi.   
Seswavlili iqna niadagis am tipSi aqtinomicet-anatagonist-
ebis gavrcelebis Taviseburebani. niadagebis nimuSebidan ga-
moyofili aqtinomicetebis sufTa kulturebidan, SeirCa 4 
kultura: Stami ms (muxran-saguramo)-1, Stami ms-2, Stami ms-3, 
Stami ms-4, romlebmac gamoamJRavnes fiziologiuri aqtivoba. 
Seswavlili iqna. maTi antagonisturi Tvisebebi zogierTi mi-
kroorganizmebisadmi, kerZod mikobaqteriebis, eSerixiebis, s-
afuvrebis, agrobaqteriumis da sxvaTa mimarT.    

aqtinomicetebis kultivirebas vaxdendiT krasilnikovis 
sinTezur areze (CP�-I), xolo antagonisturi Tvisebebs vsaz-
RvravdiT blokis meTodiT [4). cdebSi test-obieqtebad gamo-
viyeneT Semdegi mikroorganizmebi:: Elythrosporangium brasiliense,  
Actinosporangium violaceum, Staphylococcus aureus, Escherichia coli, 
Mycobacterium rubrum 874, Agrobacterium tumefaciens (vazis kibos 
gamomwvevi), Xanthomonas campestris (kombostos daavadebis gamom-
wvevi), Pectobacterium aroideae, Hansenula anomala , Hansenula anomala y-
141. gamoyofili aqtinomicetebis antagonisturi Tvisebebis. 
Sesaxeb Sedegebi mocemulia cxrilSi. rogorc cxrilidan 
Cans, aqtinomicetebis fiziologiuri aqtivoba sacdeli te-
st-obieqtebis mimarT vlindeba sxvadasxva siZlieriT; yvela-
ze aqtiuri aRmoCnda kultura  ms-2, igi Trgunavs  Mycobacte-
rium Rubrum 874-ის (zrdis daTrgunvis zonis sididea 9,5 mm), 

Xanthomonas campestris-ის და Pectobacterium aroideae-ს (zrdis daTr-

gunvis zonis sididea 9 mm), Staphylococcus aureus-ის (zrdis daT-

rgunvis zonis sididea 7,5 mm), Escherichia coli-ის  და Agrobacterium 

tumefaciens-ის (zrdis daTrgunvis zonis sididea 3,5 mm) zrda-
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ganviTarebas, xolo safuvrebis da aqtinomicetebis  mimarT 
ar avlens baqtericidul Tvisebebs. 

aqtinomiceti Stami ms-1 antagonistur Tvisebebs avlens 
Actinosporangium violaceum-is (zrdis daTrgunvis zonis sididea 
3,5 mm), Mycobacterium rubrum 874-is (zrdis daTrgunvis zonis si-
didea 3,25 mm), Xanthomonas campestris-is (zrdis daTrgunvis zon-
is sididea1,5 mm), Staphylococcus aureus-is (zrdis daTrgunvis 
zonis sididea 1,25 mm) mimarT,  xolo  Agrobacterium  tumefaciens 
-is da safuvrebis mimarT igi inaqtiuria.   

kultura Stami ms-3 baqtericidul Tvisebebs avlens My-
cobacterium rubrum 874-is (zrdis daTrgunvis zonis sididea 6 
mm), Agrobacterium tumefaciens-is (zrdis daTrgunvis zonis sidi-
dea 3,5 mm), Staphylococcus aureus-is (zrdis daTrgunvis zonis si-

didea 1,5 mm), Elythrosporangium brasiliense-ს და Actinosporangium vio-
laceum-is (zrdis daTrgunvis zonis sididea 1,0 mm) mimarT, 

xolo ver Trgunavs Escherichia coli-is  და Xanthomonas campestris-
is  Pectobacterium aroideae-ის, Hansenula anomala-is   Hansenula anomala-
is zrda-ganviTarebas. 

                                                                           
cxrili 1. aqcinomicetebis antogonisturi moqmedeba zogierTi 
mikroorganizmis mimarT 
 
 

test-obieqti 

      A 
antagonisti kultura 

 Stami     
მს-1  

Stami  
მს-2 

Stami 
მს-3 

Stami 
მს-4 

zrdis daTrgunvis zona, mm  

Elythrosporangium brasiliense 1,0 0,0 1,0 0,0 

Actinosporangium violaceum 3,5 0,0 1,0 0,5 

Staphylococcus aureus 1,25 7,5 1,5 0,0 

Escherichia coli  0,5 3,5 0,0 0,0 

 Mycobacterium rubrum 874 3,25 9,5 6,0 2,5 

Agrobacterium tumefaciens 0,0 3,5 3,5 0,0 

Xanthomonas campestris 1,5 9,0 0,0 2,5 
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Seswavlili aqtinomicetebidan naklebad aqtiuria kul-

tura Stami ms-4, romelic antagonistur Tvisebebs avlens 
mxolod Mycobacterium rubrum-is (zrdis daTrgunvis zona Se-
adgens 0,5 mm), Xanthomonas campestris-is (zrdis daTrgunvis zo-

nis sididea 2,5 mm) da Actinosporangium violaceum-ის -is (zrdis 
daTrgunvis zonis sididea 0,5 mm) mimarT. 

aRsaniSnavia, rom Seswavlili aqtinomicetebidan arc  
erTi ar avlens antagonistur Tvisebebs safuvrebis mimarT.  
miRebuli Sedegebis analizi gviCvenebs, rom muxran-sagura-
mos velidan (yavisfer-mdelos tipis niadagi) gamoyofili 
aqtinomicetebi avlenen sxvadasxva siZlieris damTrgunvel 
aqtivobas cdaSi gamoyenebul test-obieqtebze. yvelaze aqti-
uria aqtinomicetis Stami ms-2, igi aqtiurad Trgunavs mikob-
aqteriis, stafilokokis, eSerixiis, fitopaTogenuri baqteri-
is, qsantomonasis da pektobaqteriis Stamebis zrda-ganviTar-
ebas, xolo cdaSi gamoyenebuli danarCeni  aqtinomicetebi 
avlendnen SerCeviT, sxvadasxva siZlieris, damTrgunvel moq-
medebas test-kulturebze. yavisfer-mdelos tipis naiadagi 
(muxran-saguramos veli) mdidaria SerCeviTi antagonisturi 
moqmedebis unaris mqone aqtinomicetebiT. 
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Pectobacterium aroideae 0,5 9,0 0,0 0,0 

Hansenula anomala  0,0 0,0 0,0 0,0 

Hansenula anomala y-141 0,0 0,0 0,0 0,0 
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TAMAR SHIUKASHVILI, IRINA KHATIASHVILI, DAVIT 
KVARATSKELIA, ZAUR LOMTATIDZE, DAREJAN  GUGUNISHVILI 

 
ANTAGONISTIC EFFECT OF ACTINOMYCETES TOWARDS SOME 

MICROORGANISMS 
 
Actinomycetes has been isolated from brown soils of Saguramo. Microorg-
anism, actively inhibiting the growth and development of some bacteria was 
selected among the actinomycetes. 
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aRmosavleT saqarTvelos zogierTi tipis (yavisfer-
karbonatuli da aluviur-mJave) niadagis  

mikroorganizmTa Semadgenloba 
 

damokidebuli masSi mimdinare bioqimur procesebze, ra-
Sic did monawileobas Rebuloben mikroorganizmebi,magram 
anTropogenuli faqtorebis zemoqmedeba axdens niadagis 
struqturis da Sesabamisad masSi arsebuli mikrobuli aso-
ciaciebis Tvisebriv da raodenobriv cvlilebas [1,2,] aqedan 
gamomdinare niadagis mikrofloris kvleva dRes did yura-
dRebas iqcevs da mniSvnelovania niadagis nayofierebis da 
usafrTxoebis Sesafaseblad. Cvens mizans, pirvel etapze,  
warmoadgeda Segveswavla kaxeTis zogierTi niadagis mikro-
floris raodenobrivi da Tvisebrivi Semadgenloba. 

mikrofloris saanalizod nimuSebi aRebul iqna kaxeT-
is regionis yavisfer-karbinatuli (sagarejo, wnori, siRna-
Ri) da aluviur-mJave (lagodexi) niadagebidan. niadagSi vsa-
zRvravdiT mikroorganizmTa Semdeg fiziologiur jgufebs: 
saprofituli baqteriebi, celulozadamSlelebi, sokoebi, 
aqtinomicetebi, amilolituri baqteriebi, pirveli da meore 
fazis nitrifikatorebi da anaerobuli mikroorganizmebi. 
ganisazRvra agreTve calkeuli taqsonis % raodenoba. 

kvlevaSi gamoyenebul iqna niadagis mikrobiologiur 
kvlevis Tanamedrove meTodebi. [3] cdis Sedegebis  analizi 
gviCvenebs rom Seswavlili niadagebi gansxvavebulia mikro-
organizmebis Tvisebrivi da raodenobrivi SemadgenilobiT, 
dadgenilia, rom yavisfer-karbonatul niadagebSi mikroor-
ganizmTaTa saerTo raodenoba meryeobs (sagarejos niadageb-
Si) 728235,5*106-dan 3668458,5*106-mde (siRnaRis niadagebi). 

mikrobuli asociaciebis calkeuli jgufebi Semdegna-
irad nawildebian: lagodexis aluviur niadagebSi: -saprofi-
tuli baqteriebi - 93,94% da aqtinomicetebi - 0,00015123%; 
karbonatul nidagebSi – celulozadamSlelebi - 
0,000000097% da anaerobuli mikroorganizmebi - 0,000009156%. 
sagarejo: sokoebi - 0,0000025%, amilolituri baqteriebi - 
51,86 da pirveli da meore fazis nitrifikatorebi 
Sesabamisad 0,00005525% da 0,00000315%; lagodexis aluviur 
mJave niadagebSi: celuloza damSleli mikroorganizmebi - 
0,000000000154%; sokoebi- 0,0000002%; amilolituri baqteriebi 
- 6,0592%: meore fazis nitrifikatorebi -0,0000001345%.  
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sagarejos niadagebSi saerTod ar aRiniSna celuloza-
damSleli mikroorganizmebi, minimaluria saprofituli baq-
teriebis da aqtinomicetebis raodenoba, Sesabamisad - 48,14% 
da - 0.0000000008%; siRnaRis niadagebSi  ar aRmoCnda aqinomi-
cetebi, dafiqsirda nitrifikatorebis mcire raodenoba -
0,00000683%, xolo anaerobebi - 0,0000000375%.-ia 

raodenobrivi da Tvisebrivi Sedgenilobis mixedviT  
yavisfer-karbonatuli niadagebi mniSvnelovnad gansxvavdebi-
an aluviuri tipis nidagebisagan. Seswavlili asociacieb-
idan sagarejos niadagebSi ar vxvdebiT celulozadamSlel 
mikroorganizmebs, xolo siRnaRis niadagebSi – aqtinomicet-
ebs. 

mikrobTa maqsimaluri raodenobebi dafiqsirda wnoris 
niadagebSi: saprofituli baqteriebi-92,79%, celulozadam-
Slelebi 0,000000097%, amilolituri baqteriebi-87,21%, meore 
fazis nitrifikatorebi 0,00000495% da anaerobebi 
0,000009156%. sagarejos niadagebSi: sokoebi - 0,0000025%, aqti-
nomicetebi-0,0000000008% da pirveli fazis nitrifikatorebi-
0,00000525%. 

minimaluri raodenobebia sagarejoSi saprofituli 
baqteriebi  ricxvi(48,14 %), siRnaRis niadagebSi ki sokoebi-
0,00000077%-ia, celulozadamSlelebi - 0,000000042%, amilol-
ituri baqteriebi - 16,625%, pirveli da meore fazis nitrif-
ikatorebi niadagis usafrTxoeba da nayofiereba didadaa 
Sesabamisad 0,00000083%, 0,000000765%, anaerobebi-0,0000000375%-
ia, amrigad: 
1. niadagis tipi cvlis mikroorganizmTa fiziologiuri 

jgufebis raodenobriv da calkeuli saxeobebis Tvisebriv 
Sedgenilobas; 

2. Seswavlili niadagebidan mikroorganizmTa saerTo raode-
noba gacilebiT metia aluviur-mJave tipis (lagodexis ni-
adagebi) niadagSi, vidre yavisfer-karbonatuli tipis nia-
dagSi (sagarejos, wnoris, siRnaRis niadagi); 

3. klimatur-geografiuli pirobebi mniSvnelovnad cvlian 
erTaigive tipis niadagSi mikroorganizmebis raodenobriv 
Semadgenlobas. 
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marina WurRulia-SurRaia 
 

masalebi saqarTvelos sokoebis  mravalferovnebis  
SeswavlisaTvis: parkosan merqnian mcenareebTan 

asocirebuli sokoebi 
 

naSromSi Tavmoyrilia TbilisSi da mis SemogarenSi ga-
vrcelebul merqnian parkosan mcenareebTan (abreSuma albi-
cia-Albizzia julibrissin, jiliesis cezalpinia- Caesalpinia gilliesii, 
arRavani-Cercis siliquasrum, Cinuri glediCia-Gleditsia sinensis, ro-
binia-Robinia pseudoacacia, iaponuri sofora- Sophora japonica, 
visteria-Wisteria sinensis) asocirebuli sokoebis identifykaci-
is Sedegebi, romlebic moicavs sakvlev mcenareebze aqamde 
ucnob sokoebs. maT Soris glediCia saerTod ar figurirebs 
saqarTvelos sokoebis mkvebav mcenareTa siaSi. 

masala da meTodi 
sakvlevi masala Segrovebulia 2002-2008 wlebSi Tbilis-

sa da mis SemogarenSi savele dakvirvebebis dros. Segrovil 
nimuSebze arsebuli sokovani mosaxleobis identificirebas 
vaxdendi mikroskopirebis meTodiT makro da mikromorfolo-
giuri Tvisebebis safuZvelze. sokoebis identifikaciisas 
gamoiyeneboda klasikuri (Saccardo, 1882-1931; Grove, 1935, 1937; 
Diedike, 1915) da Tanamedrove (Sutton,1980; Ellis, 1971;Ellis, Ellis,1985; 
Sivanesan, 1985; Melnik, 1992;Мережко,1991; naxucriSvili, 1986) 
sarkvevebi. 

kvlevis Sedegebi 
miRebuli Sedegebi sayuradReboa  saqarTvelos sokoeb-

is monitoringis da mravalferovnebis Seswavlis Tvalsaz-
risiT, romelTa saxeobrivi Semadgenloba aqamde ar warmo-
adgenda specialuri kvlevis sagans. sokoebis 39 saxeoba pi-
rvelad aRiniSna parkosan merqnian mcenareebze saqarTve-
loSi. 

abreSuma albicia- Albizzia julibrissin Durazz. 
am foTolmcven dekoratiul mcenareze gamovlenilia: 

Cladosporium herbarum (Pers.) Link. [9]. Tbilisi, saburTalo, unive-
rsitetis q., 08.06.2008. 

Cladosporium tenuissimum Cooke. [9] Phoma leguminum Westend.-Tan er-
Tad. gamxmar nayofebze. Tbilisi, saburTalo, universitetis 
q.,25. 01.2003. 
Coniothyrium fuckelii Sacc. [11] gamxmar totebze. Tbilisi, saburTa-
lo, universitetis q., 08. 06.2008. 
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Cytoplea insitiva (Sacc.)Petr. Syn.:(Coniothyrium insitivum Sacc.) [9] gamxmar 
totebze Alternaria alternata (Fr.)Keissl.-Tan erTad. Tbilisi, didu-
be, 24.06. 2005. 

Cytospora pruinosa (Fr.) Sacc. [2] gamxmar totebze. Tbilisi, di-
dube, 24.06. 2005. 
Eutypella scoparia (Schwein.) Ellis&Everh. gamxmar totebze. Tbilisi, 
saburTalo,25.01.2003. 
Microsphaeropsis olivacea (Bonord.) Höhn. [12] gamxmar totebze. Tbi-
lisi, didube, 23.09. 2004. 

Cinuri glediCia- Gleditsia sinensis Lam. 
foTolmcven, dekoratiul mcenareze, glediCiaze 

aRniSnulia: 
Camarosporium spartii Trail [11] gamxmar totebze. Tbb, 05.01.2004; 
Tbilisi, saburTalo, universitetis q., 28. 01.2007. 
Cladosporium herbarum (Pers.) Link. [8]. gamxmar totebze. Tbb, 
24.12.2003; 05.01.2004. 
Cyclothyrium juglandis (Schum. ex Rabenh.)B.Sutton Dothiorella berengeriana 
Sacc.-Tan erTad. gamxmar totebze. Tbb,05.01.2004. 

Eutypella stellulata (Fr.) Sacc.  gamxmar totebze. Tbb,03.11.2003. 

Hendersonia gleditsiae Kikx. .  gamxmar totebze. Tbb,03.11.2003. 

Kaskasia gleditsiae Born & Crane. gamxmar totebze. Tbilisi, diRmis 
masivi.24.05.2004. 
Microdiplodia gleditsiae Died. [1]. gamxmar totebze. Tbb, 24.12.2003; 
05.01.2004. 

Pseudovalsa profusa (Fr.) Wint. gamxmar totebze. Tbb,03.11.2003. 

saqarTveloSi Eutypella stellulata gvxvdeba Telaze (Ulmus), 
kakalze (Juglans), xurmaze (Diospyros).  [6] 

glicinia, Cinuri visteria- Wisteria sinensis (Sims.) DC 
visteria ulamazesi merqniani foTolmcveni liana, didi,  

kaSkaSa iasamnisferi, vardisferi, wiTeli, TeTri surnelova-
ni yvavilebiT. igi farTod gamoiyeneba dekoratiul mebaReo-
baSi. visteriaze gamovlenilia: 
Cladosporium macrocarpum Preuss. [9]. gamxmar totebze. Tbb, 
26.01.2006. 

Dinemasporium decipiens Sacc.[1]. gamxmar totebze. Tbb,09.03.2006. 

Eutypella scoparia (Schwein.) Ellis&Everh. [14]. gamxmar totebze. 
Tbb,22.02.2006. 

Eutypella stellulata (Fr.) Sacc.  [14].  gamxmar totebze. Tbb,02.03.2006. 

Microsphaeropsis olivacea (Bonord.) Höhn. [12;10] Diplodia wisteriae-Tan 
erTad, gamxmar totebze. Tbb, 13.10.2005.  
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didikes cnobiT [8]  Dinemasporium decipiens aRiniSneba 
mraval merqnian mcenareze (wablze, muxaze, robiniaze, rcxi-
laze). 

saqarTveloSi gamovlenilia qafuris xeze baTumis bo-
tanikur baRSi da kavkasiur xurmaze Tbilisis botanikur 
baRSi. 

jiliesis cezalpinia - Caesalpinia gilliesii L. 
am elegantur, maradmwvane, lamazad moyvavile (yviTeli 

yvavilebi mogrZo wiTeli mtvrianebiT) tropikul mcenareze, 
romelic warmoSobiT argentinidan da urugvaidanaa, aRiniS-
na Semdegi sokoebi:  
Botryosphaeria dothidea (Moug.) Ces.& De Not. [4] gamxmar totebze. 
Tbb, 05.12.2003.  

Camarosporium aecuivocum Sacc. [9]. Dothiorella berengeriana Sacc. და 
Diplodina cavanillesiana Frag.- Tan erTad, gamxmar totebze. Tbb, 
05.12.2003. 

Dothiorella berengeriana Sacc. gamxmar totebze. Tbb, 05.12.2003. 

Eutypella scoparia (Schwein.) Ellis&Everh. [13]. gamxmar totebze. 
Tbb,05.12.2003. 
Macrophoma sophorae Kant. (konidiumebi 23-30x7-8 μm.). gamxmar 
totebze. Tbb,08.05.2007. 
Microdiplodia poincianae Gucev. [3]. gamxmar totebze. Tbb,17.02.2005. 
Microsphaeropsis olivacea (Bonord.) Höhn. [12]. Alternaria alternate (Fr.) 
Keissler da Fusarium lateritium Nees-Tan erTad, gamxmar totebze. 
Tbb, 29.01.2004. 
Shizophyllum commune Fr.  gamxmar totebze. Tbb,03.12.2003;18.07.2003. 
Trimmatostroma salicis Corda. gamxmar totebze. Tbb,07.05.2004. 

saqarTveloSi Botryosphaeria dothidea და Eutypella scoparia aRiniSne-
ba mraval merqnian mcenareze.[6] 

arRavani, iudas xe-Cercis siliquasrum L. 
xmelTaSuazRvispireTis dekoratiuli mcenareebi saqar-

TveloSi farTod arin gavrcelebuli, kerZod Savi zRvis sa-
napiroebze, Tbilissa da mis SemogarenSi, sadac uxvad 
msxmoiaroben, iZlevian TviTnaTess da velurdebian. maT So-
ris arRavani anu iudas xe vardisferi, muqi vardisferi da 
iasamnisferi yvavilebiT da lamazi Tirkmlisebri foTleb-
iT, romelTa gamoCenas win uswrebs yvaviloba. arRavanze  
aRniSnulia Semdegi mikromicetebi: 
Botryosphaeria dothidea (Moug.) Ces.& De Not. gamxmar totebze. 
Tbilisi, saburTalo, universitetis q., 22.06.2004. 

Camarosporium aecuivocum Sacc. [9]. gamxmar totebze. Tbb, 19.02.2007. 
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Camarosporium siliquastri P. Henn. Diplodia siliquastri-Tan erTad, gamxm-
ar totebze. Tbb, 01.12.2003. 

Camarosporium sparti Trail [11] gamxmar totebze. Tbilisi, sabu-
rTalo, universitetis q., 28.01.2007. 
Diathripella quercina (Pers.) Nitschke [14] Camarosporium aecuivocum Sacc.- 
Tan erTad, gamxmar totebze. Tbb,19.02.2007. 

Dinemasporium decipiens Sacc. [1]. gamxmar totebze. Tbilisi, sab-
urTalo, universitetis q., 28.02.2004. 
Diplodina gleditsiae Hollos [1] gamxmar totebze. Tbb,18.06.2008. 
Hendersonia sarmentorum Westend.Microdiplodia cercidis Died.-Tan 
erTad, gamxmar totebze. Tbilisi, saburTalo, universitetis 
q.,28.01.2007. 
Macrophoma sophorae Kant. (konidiumebi 20-30x5-8 μm.). Diplodia 
siliquastri Westend.-Tan erTad,gamxmar totebze. Tbb, 13.09.2008. 

Microdiplodia siliquastri (Pass.) Sacc. [1]. gamxmar totebze. Tbb,-
18.06.2008. 
Microdiplodia gleditsiae Died. [1]. gamxmar totebze. Tbb, 24.12.2003;29. 
01.2004. 
Microsphaeropsis olivacea (Bonord.) Höhn. [12]. gamxmar totebze. Tbi-
lisi, saburTalo, universitetis q., 28.01.2007. 
Seimatosporium caudatum (Preuss.)Soemaker. gamxmar totebze. Tbb, 
05.01.2004; 29. 01. 2004. 
Trimmatospora betulinum (Corda) Hughes[9].gamxmar totebze. Tbili-
si, saburTalo, universitetis q., 28.01.2007. 
Trichothecium roseum Link. gamxmar totebze. Tbb, 13.10.2003. 

robinia cruakacia- Robinia pseudoacacia L. 
robinia cruakacia introducirebuli, swrafad mzardi, 

lamazad moyvavile xea Crdilo amerikidan. igi farTod ga-
moiyeneba dasaxlebuli punqtebis gamwvanebaSi. robinia inva-
ziur mcenareebs ganekuTvneba, rac safrTxes uqmnis adgilo-
briv mcenareebs, mocemuli ekosistemis rRvevis Tvalsazris-
iT. robiniaze aRiniSna: 

Alternaria alternata (Fr.) Keissler gamxmar totebze, Camarosporium 
pseudoacaciae Brun.-Tan erTad. Tbilisi, saburTalo, 15.02.2004. 

Camarosporium laburni (Westend.) Sacc. gamxmar totebze. Tbilisi, 
saburTalo, universitetis q., 13.08.2004. 

Chaetomella atra Fuckel. gamxmar totebze Alternaria alternata (Fr.) 

Keissler და Fusarium lateritium Nees-Tan erTad. Tbilisi, saburTa-
lo, universitetis q., 13.08.2004. 
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Cyclothyrium juglandis (Schum ex Rabenh.) B. Sutton. gamxmar totebze 
Dothiorella berengeriana Sacc.-Tan erTad.Tbilisi, saburTalo, 
universitetis q., 28.02.2003. 

Cytospora leucosperma (Pers.)Fr. [2] gamxmar totebze, Tbilisi, sabu-
rTalo, universitetis q., 17.10.2002; 07.08.2004. 

Cytospora leucostoma Fr. [2] gamxmar totebze,Tbilisi, saburTalo, 
universitetis q., 22.06.2004. 
Cucurbitaria laburni (Pers.) De Not. gamxmar totebze, Camarosporium 
laburni (Westend.) Sacc -Tan erTad. Tbilisi, saburTalo, univer-
sitetis q., 25.01.2003. 
Microdiplodia microsporella (Sacc.) Alesh. [1]. gamxmar totebze Alte-
rnaria alternata (Fr.) Keissler da Fusarium lateritium Nees-Tan erTad. 
Tbilisi, saburTalo, universitetis q., 13.08.2004. 
Microsphaeropsis olivacea (Bonord.) Höhn. [12]. gamxmar totebze. Tbi-
lisi, saburTalo, universitetis q., 25.12.2002. 

Tbilisis botanikur baRSi Microsphaeropsis olivacea merqni-
ani mcenareebis 34 saxeobaze aRiniSnli. 

iaponuri sofora- Sophora japonica L. 
iaponuri sofora dekoratiuli, Taflovani mcenarea 

lamazi gaSlili varjiT, romlis simaRle 15-25 m. (samSobl-
oSi, iaponiasa da CineTSi 25-30) aRwevs, kargad egueba saqar-
Tvelos klimatur pirobebs. soforaze identificirebulia 
Semdegi sokoebi: 
Cladosporium herbarum (Pers.) Link. [8]. gamxmar totebze, Diplodia 
sophorae Speg. & Sacc. da Macrophoma sophorae Kant. -Tan erTad. 
Tbilisi, kus tba, 02.07.2003. 
Dothiorella berengeriana Sacc. gamxmar totebze. Diplodia sophorae 
Speg. & Sacc. -Tan erTad. Tbb, 26.01.2004.  

Hendersonia sophorae (Peil)Sacc.& Traserso. gamxmar totebze. 

Botryosphaeria dothidea (Moug.) Ces.& De Not. -Tan erTad. Tbb, 
16.02.2004. 
Microdiplodia gleditsiae Died. [1]. gamxmar totebze. Tbb, 11.02.2003. 
Shizophyllum commune Fr.   gamxmar totebze.Tbb, 16.01.2004. 
Sphaeropsis malorum Berk.  [4] gamxmar totebze. Tbb, 16.02.2004; 
07.05.2004. 

monacemebi exeba mikromicetebs, romlebic zemoT aRniS-
nul mcenareebze saqarTveloSi ar iyo cnobili.  
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MARINA CHURGULIA-SHURGAIA 

 
CONTRIBUTION TU THE MYCOBIOTIC DIVERSITY OF GEORGIA: 

FUNGI ASSOCIATED WITH LEGUME WOODY PLANTS. 
                                                      
The paper deals with the data concerning microfungi on dead brenches of 
legume woody plants (Albizzia julibrissin, Caesalpinia gilliesii, Cercis 
siliquasrum, Gleditsia sinensis,  Robinia pseudoacacia, Sophora japonica, 
Wisteria sinensis). With 39 species of fungi recorded on woody legumes for the 
first time in Georgia (Tbilisi and Tbilisi environs) It must be noted that 
Gleditsia sinensis is not listed among host plants of fungi of Georgia. 
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varadebuli (geno) wurwumia, manuCar wurwumia 
 

lazeruli diagnostikis principebi, yvelaze tipuri 
magaliTebi 

 
naSromi  mTlianad  eZRvneba lazerul diagnostikas biol-

ogiasa  da  medicinaSi, aseve ganxilulia  aragamanadgurebeli 
diagnostikis yvelaze saintereso meTodebi, Sefasebulia maTi 
SesaZleblobebi  da  perspeqtivebi.  aq,  Sesaval  NnawilSi,  gan-
sazRvrulia  mxolod  mTavari  principebi  da  moyvanilia  zogi-
erTi  yvelaze  TvalsaCino  magaliTi.  rogorc  ukve  aRiniSna, 
lazeruli  diagnostikis  meTodebi  iyofa  mikrodiagnostiku-
rad,  (atomebisa da molekulebis doneze) da makrodiagnostiku-
rad  (ujredebisa da organoebis doneze).  mikrodiagnostika  iy-
enebs wrfivi da arawrfivi lazeruli speqtroskopiis yvela sa-
Sualebas, xolo makrodiagnostika ‐ drekadi da aradrekadi gan-
bnevis  meTodebs,  interferometriasa  da  holografias.  kvleva, 
uzrunvelyofili  iyos  erTi  sortis  1010  atomidan  an  moleku-
lidan wamosuli signalis deteqtireba. lazerebis gamoyeneb-
iT  xerxdeba  zemgrZnobiare  meTodebis  realizeba,  romlebic 
iZleva  calkeuli  atomebisa  Tu  molekulebis  deteqtirebis 
saSualebas, aseve tardeba atomuri analizi uSualod realur 
obieqtebze, maTi winaswari momzadebis gareSe. erT‐erTi magali-
Tia  pirdapirirezonansuli fotoionizaciis  meTodi, romelic 
warmatebiT  gamoiyeneba  adamianis  sisxlSi  aluminis  nakvalevi 
koncentracebis gansazRvrisaTvis. 

molekulaTa rezonansuli fotoionizaciis Sexameba tra-
diciul  masspeqtrometriasTan  mniSvnelovnad zrdis  mgrZnobe-
lobas da mas wyalSi triptofanis Semcvelobis gansazRvris Se-
mTxvevisaTvis 10‐14 g‐s doneze. 

lazeruli  speqtroskopia  gansakuTrebis  efeqtiani  aRmoC-
ndeba  toksikuri  da  paTogenuri  nivtierebebiT  garemos  (flo-
risa da faunis,  sakvebi  produqtebis da  sxva.) dabinZurebis  ga-
mokvlevisas da adamianis organizmSi maTi SeRwevis analizisas. 
SedarebiT  martivi  fluorescentuli  analizic  ki  qromatog-
rafiasTan kombinaciaSi lazerebis gamoyenebisas aRmoCndeba Za-
lian  mgrZnobiare. lazerul‐fluorescentuli  speqtroskopia 
paTologiuri qsovilebis sensibilizatorebis, magaliTad hema-
toporfirinis  warmoebulebis  gamoyenebiT  metad  efeqtiani  ga-
modgeba  kibovani da  sxva daavadebebis  adreuli diagnostikis-
aTis. 

optikur‐akustikur  speqtroskopias  aqvs  Tavisi  gansakuT-
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rebuli  upiratesobebi  biologiuri obieqtebis  gamokvlevisas, 
romelTaganac mTavaria ganbnevis mcire gavlena STanTqmis spe-
qtrebis  gazomvis  Sedegebze,  rac  Zalian  mniSvnelovania  arae-
rTgvarovani  struqturis  biologiuri  garemoebisaTvis. lze-
ruli agzneba aqac uzunvelyofs maRal speqtrul garCeviTobas, 
analizis  lokalurobasa  da  distanciurobas,  boWkovani  teqn-
ikis gamoyenebis SesaZleblobas. 

mZlavri lazeruli  konebis  xisti fokusireba  gamoiyeneba 
mTel  rig  meTodikebSi,  romlebic  axdens  biologiuri  obieqt-
ebis  mikrospeqtraluri  analizis realizebas.  bioobieqtis ze-
dapiridan  mikrosinjis lazeruli  aReba  nivTierebis  mikromo-
culobis    (1mkm3)  aorTqlebis  gziT  am  orTqlis  Semdgomi  mas‐
speqtraluri  analiziT  safuZvlad  udevs  lazerul  mikroana-
lizur  maspeqtroskopias  (lamma‐meTodi) da  samrewvelo  anali-
zur mas‐analizatorebs.  

arsebobs agreTve bioobieqtebis mikrospeqtraluri anali-
zis  aragamanadgurebeli  meTodebi,  magaliTad calkeuli coc-
xali ujredebisa Tu organelebis lazeruli  mikrofluorime-
tria.  meTodis  sivrciTi  da  droiTi  garCeviToba  Seadgens  Se-
sabamisad 0,3 mkm da 0,2 nwm. is SeiZleba sasargeblo iyos genebis 
fluorescentuli kartirebisas. dnm‐is pirveladi struqturis 
pirdapiri  dakvirvebisaTvis  yvelaze  xelsayreli  SeiZleba 
aRmoCndes  kombinirebuli  meTodi,  romelic  axamebs  qromo-
forebis  molekulebis seleqciur lazerul ionizacias da  io-
nur‐velur  mikroskopias.  calkeuli  atomebis  izotopur‐sele-
qciuri deteqtireba SeiZleba gamoyenebuli iyos cocxali org-
anizmebis metabolizmis gzebis  in vivo analizisaTvis maT Soris 
ujredul doneze. 

pikosekunduri da subpikosekunduri xangrZlivobis laze-
rulma impulsebma metad farTo gavrceleba hpova fotosinTez-
is  pirveladi  procesebis  mxedvelobisa  da  bioqimiuri  reaqci-
ebis  Sesaswavlad  hemoglobinis, dnm‐isa da  sxva  biologiurad 
mniSvnelovani molekulebis monawileobiT. ultraswrafi pro-
cesebi  damaxasiaTebelia  biologiisaTvis,  amasTan  erTsa  da 
imave obieqtisaTvis fotofizikuri da fotoqimiuri procesebis 
droebma SeiZleba daikavos metad farTo diapazoni, magaliTad 
hemoglobinisaTvis 10‐5 – 10‐15 wm. am procesebis kvlevebi moiTx-
ovs impulsuri lazerebisa da speqtroskopiis axali meTodike-
bis gamoyenebas, sadac Sedis kombinaciuri ganbnevis (kg) speqtr-
oskopia  nanosekundur  da  pikosekundur  diapazonebSi,  swrafm-
omqmedi  absorbciuli  meTodebidrois  masStabSi  nanosekundeb-
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idan femtosekundebamde da  pikosekunduri fluorescentruli 
speqtroskopia. 

ganviTreba  hpova  iseTma  mimarTulebam diagnostikaSi, ro-
goricaa biologiuri obieqtbis (fitoplanqtonisa da wylis ga-
remos  navTobiT dabinZurebis,  atmosferoSi biologiurad  aqt-
iuri minarevebis, miwiszeda mcenareulobis da sxv.) distanciu-
ri lazeruli  zondireba,  romelic  emyareba  kr‐sa  da  fluore-
scentrul speqtroskopias. 

biosamedicino makrodiagnostikas safuZvlad udevs laze-
ruli  gamosxivebis  maRali  monoqromatulobisa da  koherentu-
lobis gamoyeneba, rac saSualebas iZleva, gaizomos biologiur 
obieqtTa  sxvadasxva  komponentebis  mdebareoba,  siCqare,  mcire 
gadaadgilebebi da forma.  SevniSnoT, rom  qvemoT  CamoTvlili 
magaliTebis umetesoba  principSi realizebuli  ver  iqneba sin-
aTlis siTburi wyaroebis meSveobiT. 

biomedicinaSi lazerebis  erT‐erTi  pirveli  efeqtiani  ga-
moyeneba  iyo  citofluorimetria,  rodesac  lazeri  gamoyene-
buli  iyo  ZuZumwovarTa  calkeuli  ujredebis  analizebisa  da 
separaciis  dasaCqareblad  maTi  optikuri  Tvisebebis‐lazeriT 
gamowveuli  fluorescenciis  maxasiaTeblebis  zusti  gazomv-
ebis  xarjze.  pirveli Taobis citofluorimetrebs  Ar lazere-
bis  safuZvelze,  λ  =  488  nmuSvebs  mrewveloba.  gamosaSvebad  em-
zadeba  meore  Taobis  citofluorimetrebi  ufro  mokletal-
Ruri He‐Cd lazebis safuZvelze, λ = 441,6 nm 

lazerebis  sxva  aranakleb  efeqtiani  gamoyenebaa lazeru-
li anemometria, rac mdgomareobs biologiuri siTxeebis moZr-
aobis mcire siCqareebis gazomvaSi  (mag: sisxlZarRvebSi sisxl-
denebis  siCqare,  baqteriebis,  spermatozoidebis  moZraoba  da 
sxv.)  es  meTodi  efuZvneba lazeris  gamosxivebis  sixSiris dop-
leriseuli  gadawevis  gazomvisas,  rac  Cndeba  ukuganbnevisas 
mikronuli zomis moZravi nawilakebisagan. 

holografia  da  interferometria warmoadgens  zogadad 
diagnostikisa  da  kerZod  biosamedicino  diagnostikis  mZlavr 
saSualebas. poligrafiuli meTodebi iZleva bioobieqtebis sa-
mganzomilebiani  gamosaxulebebis  miRebis  saSualebas,  am  obi-
eqtebis  konturebi SeiZleba  iyos  kartirebuli, xolo  maTi de-
rformaciebi  ‐ gaanalizebuli drois realur masStabSi. am axa-
lma  SesaZleblobebma  SeiZleba  gavlena  moaxdinos  medicinis 
mravali  dargis  ganviTarebaze:  orTopediaze,  radiologiaze, 
ofTalmologiaze, urologiasa da otologiaze. didi potenci-
uri SesaZleblobebi  am  kuTxiT  aqvs  klasikur  interferomet-
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rias  lazeruli  wyaroebis  gamoyenebiT  (magaliTad,  retinome-
trebis  ‐  mxedvelobis  retinaluri  simaxvilis  ganmsazRvreli 
mowyobilobebis  Seqmnisas),  agreTve  spekl‐interferometria 
(magaliTad,  ZogierTi  bioqsovilis  struqturisa  da  sinqisis 
gansazRvrisaTvis). 

drekadi  ganbneva  sinaTlis  lazeruli  wyaroebis  gamoye-
nebisas  ganbnevis  indikatrisis  polarizaciuli  maxasiaTeble-
bis srul  analizTan SexamebaSi saSualebas  iZleva  efeqtianad 
moxdes sustad STanTqmuli anizotropuli orkomponentiani bi-
oqsovilebis, magaliTad Tvalis qsovilebis Seswavla. drekadi 
Suqganbneva agreTve efeqtiani gamodgeba imunologiis, viruso-
logiisa da hematologiis rig amocanebSi. lazerebis gamoyeneba 
am kvlevebSi mniSvnelovnad amartivebs gazomvebs da zrdis maT 

saimedoobas. 
lazeruli  diagnostikis  problemebis  ganxilvisas  ar  Se-

iZleba  ar  SevexoT  lazerebis  biosamedicino  gamoyenebis  or 
sxva sferos: lazerul Terapiasa da qirurgias, Tundac imitom, 
rom  diagnostikis  Catarebisas  unda  vicodeT,  Tu  ra  Sedegebs 
qondes adgili, Tuki lazerebis dasxivebis simZlavris doneebi 
da dozebi Seesabameba Terapiuls an qirurgiuls. iseve rogorc 
adre, Txrobisas ZiriTadad mivyvebiT naSroms. 
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VARADEBULI (GENO) TSURTSUMIA, MANUCHAR TSURTSUMIA 
 

LASER DETECTION PRINCIPLERS, THE MOST TYPICAL 
EXAMPLES 

 
The book is entirely dedicated to laser diagnostics of biology and me-

dicine. The following sections will be discussed  the most interesting methods 
of non destroyable diagnostics, evaluate their abilities and prospects. Here, in 
the introductory chapter, defined only the main principles and  some of the most 
obvious example. 
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