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informatika 

 

 

qarTuli xelnaweri teqstebis amomcnobi sistemebi 

ana CikaSua, maia arCuaZe, magda cincaZe, manana xaCiZe  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 

 

reziume: ganxilulia OCR (optikuri simboloebis amocnoba) manqanuri swavlebis 

erT-erTi yvelaze gavrcelebuli teqnologiuri procesi, romelsac aqvs uamravi apli-
kacia realur samyaroSi, savaWro centrebSi _ fasebis tegebis skanirebiT dawyebuli 

da gzebze sanomre niSnebis amocnobiT damTavrebuli. wlebis ganmavlobaSi Rrma swav-
lis procesSi CarTuli teqnikis miRwevebis gamo OCR sistema gamoiyeneba uamrav 

sferoSi. igi sakmaod zusti aRmoCnda dokumentebisaTvis maTi gacifrulebis SemTxve-
vaSi, radgan isini ufro martivad xelmisawvdomi gaxdnen gamoyenebisa da Zebnis Tval-
sazrisiT.  

OCR aris sistema, romelmac unda ganasxvaos dabeWdili an xelnaweri teqstis 

simboloebi iseTi fizikuri dokumentebis cifrul gamosaxulebebSi, rogoricaa skani-
rebuli qaRaldis dokumenti.  

naSromSi saubariaOOCR sistemis sami modeliT Seqmnis Taobaze da Semdeg gake-
Tebulia Sedegebis SedarebiTi analizi, romelmac aCvena OYOLOv8-is upiratesoba da-
narCen or modelTan SedarebiT. es modelebia: CNN (konvoluciuri neironuli qselebi) 

da ResNet (rekurentuli neironuli qselebi).  

naSromSi warmodgenili meTodologia aris qarTuli enisaTvis YOLOv8-is pla-
tformaze dafuZnebuli OCR sistemis Seqmnis pirveli mcdeloba. 

 

sakvanZo sityvebi: CNN; OCR; Resnet; YOLOv8; xelnaweri teqstebis amocnoba. 

 

Sesavali 

dRes xelmisawvdomia sxvadasxva opensource OCR instrumenti. garda amisa, aRsaniS-
navia komerciuli OCR sistemebi, kerZod Azure OCR, Amazon Textract da Google OCR. miu-
xedavad imisa, rom es aris uaxlesi teqnologia, jer kidev ar arsebobs OCR pro-
duqtebi, romlebsac SeuZlia yvela saxis teqstis 100 %-iani sizustiT amocnoba. 

Pytesseract warmoadgens piTonis pakets da aadvilebs Tesseract-is gamoyenebas. mas SeuZlia 

waikiTxos yvela saxis suraTi, romelsac mxars uWers Pillow da Leptonica vizuali-
zaciis biblioTekebi, maT Soris: jpeg, png, gif, bmp, tiff da sxv. EasyOCR-s amJamad SeuZlia 

teqstis amocnoba 80-ze met enaze (inglisuri, germanuli, hindi, rusuli da sxv.). 

aRmoCnda, rom opensource OCR sistemebis umetesobas (magaliTad, FineReader/ABBYY Cloud 
OCR SDK, OnlineOCR.net) saerTod ar SeuZlia qarTuli enis amocnoba. Cven mier Cata-
rebuli eqsperimentebis safuZvelze SeiZleba iTqvas, rom is sistemebi, romlebsac 

aqvs qarTuli enis mxardaWera, xasiaTdeba amocnobis dabali sizustiT. 
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ZiriTadi nawili 

qvemoT warmodgenilia qarTul teqstze ganxorcielebuli eqsperimentis Sede-
gebi im OCR sistemebisaTvis, romlebsac aqvs mxardaWera qarTuli xenawerebis amo-
cnobis mimarT.  

Google Cloud Vision-is gamoyenebisas qarTuli xelnawerebis amocnobis dros gar-
kveul problemebs hqonda adgili. magaliTad, .aRmoCnda, rom simboloebi iyo an 

dakarguli, an SecdomiT amocnobili (nax 1).  
 

 

nax. 1. Google Cloud Vision-is Sedegad amocnobili teqsti 

 

Tesseract OCR-is gamoyenebisas ki saerTod gaugebari iyo teqstis struqturac 
da Sinaarsic (nax. 2). 

 

 

nax. 2. Tesseract OCR-is mier amocnobili teqsti  

iOCR-is gamoyenebis SemTxvevaSic, ra Tqma unda, uzustobebi sakmaod bevria 
(nax. 3). 

 

 

nax. 3. iOCR-is mier amocnobili teqsti 

farTod gamoyenebadi programuli uzrunvelyofaa Nebo [1], romelic warmoad-
gens whiteboard-is tipis aplikacias rogorc androidisa da iOS-is , ise veb-gverdebi-
saTvis da aqvs mxardaWera qarTuli enis mimarTac. aRsaniSnavia gamoTvlis siCqare 

da sizuste, Tumca Nebo moiTxovs, rom Cven mier Seyvanili Canawerebi Seiqmnas pir-
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dapir samuSao ekranze. es ar aris igive, rac OCR, romlis gamoyenebis drosac 

programuli uzrunvelyofa iRebs arsebuli teqstis Canawerebs da gardaqmnis mas 

redaqtirebad formatSi. Nebo iyenebs ICR-s (Intelligent Character Recognition) da ara OCR-s.  
Tu gadavxedavT samecniero kvlevebs, davinaxavT, rom aRniSnuli amocana gan-

xorcielebul iqna qarTuli enisaTvis 200000 monacemiT gawvrTnili konvoluciuri 

neironuli qseliT (VGG 16 da GoogleNet arqiteqturiT), gansxvavebiT Cveni kvlevisa, 

romelSic gamoyenebulia CNN, ResNet da Yolov8. es ukanaskneli warmoadgens enis mode-
lebis uaxles versias, romelic 2023 wels gamovida da sakmaod kargi Sedegi aCvena. 

zemoaRniSnuli kvlevis problemaa is faqti, rom igi mxolod simboloebze muSaobs 

da ar gulisxmobs Tundac sityvis wakiTxvas an mTliani suraTis ganxilvas.  

OCR sistemebis mier qarTulenovani teqstebis amocnobis dabali sizuste, Cveni 

azriT, ganpirobebulia ramdenime faqtoriT. erT-erTia, magaliTad, enis Tavisebu-
reba, qarTuli enis damwerloba xom sami sxvadasxva damwerlobis (asomTavrulis, 

nusxurisa da mxedrulis) memkvidrea. TiToeul maTgans Tavisi grafikuli damaxasi-
aTebeli stili aqvs, rac, Tavis mxriv, qmnis problemebs xelnaweri stilis gansxvave-
buli variaciebis gamo. am Taviseburebidan gamomdinare, xelnawer teqstSi simbo-
loebis moyvanilobebs Soris gansxvaveba damokidebulia imaze, Tu vin wers da ram-
denad advilad wakiTxvadia naweri. Sesabamisad, simbolo SeiZleba iyos daxrili, 

Sebrunebuli, an, saerTod, sxvadasxva variantad warmodgenili. SesaZlebelia sxva-
dasxva asos hqondes erTmaneTis msgavsi moxazuloba, rac xelnawer teqstSi Znelad 

gasarCevia. magaliTad, „R“ da „d“, „u“ da „y“, „v“ da „g“. amasTan, gasaTvaliswinebelia 

simboloebis poziciac. radgan qarTulSi simboloebi xazis zeviT da xazis qveviT 

iwereba, amitom maT sxvadasxva mniSvneloba eniWebaT. sxvadasxva Sriftis variacia 

ki gavlenas axdens sistemis sizusteze. 

meTodologia 

procesis aRwera da SezRudvebi. sistemis warmatebuli muSaoba damokidebulia 

ramdenime SezRudvaze: 

• dasamuSavebeli suraTi aris sruli, swori (sakmaod), aris standartuli zomis 

furceli mkveTri sazRvrebiT; 

• teqsti iwereba horizontalurad, aragadamkveTi sazRvrebiT; 

• sityvebs Soris manZili ar aris gaTvaliswinebuli; 

• simboloebi erTmaneTTan ar aris gadabmuli. 

proeqtis ganxorcielebis fazebi. proeqti dayofilia or nawilad. pirveli 

nawili aris daswavlis procesi, romelic moicavs Semdeg etapebs: 

• monacemTa Segroveba da markireba; 

• monacemebis damuSaveba (gamosaxulebebis daformateba modelis sistemaSi Seyva-

nisaTvis); 

• monacemebis augmentacia; 

• monacemebis dayofa treningis, validaciis da testirebis monacemebis nakrebe-

bad; 

• modelis swavleba, validacia da testireba; 

• Sedegebis analizi; 

• modelis ganviTareba. 
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CamoTvlili procesebis safuZvelze iqmneba iseTi modeli, romelsac SeuZlia 

imuSaos sistemaSi Seyvanis gansxvavebuli tipis monacemebze (konkretulad, ric-

xvebze, simboloebze, sityvebze).  

proeqtis meore nawilSi xorcieldeba teqstis calkeul simboloebad 

segmentireba. miuxedavad TiToeuli nabijis sirTulisa, Cveni mizania modelma 

SeZlos gadacemuli simboloebis zusti interpretacia.  

 monacemTa Segroveba. kvlevis procesi iwyeba monacemTa SegrovebiT. modelis 

mosamzadeblad saWiroa qarTuli simboloebis monacemTa baza. monacemTa baza war-

modgenilia cxrilis saxiT, romelic Sevsebulia sxvadasxva adamianis mier. baza 

Sedgeba 48625 simbolosagan. 
 

 

nax. 4. monacemebis Sesagrovebeli cxrili 

 

ricxvebis amosacnobad gamoyenebul iqna MNIST (Modified National Institute of Standards 
and Technology-is baza), romelic Sedgeba 70000 suraTisagan. modelebis gawvrTnisaTvis 

SeirCa 80 %, validaciisaTvis _ 10 % da testirebisaTvis _ 10 %. 

winaswari damuSavebis procesi aris samuSaos dawyebis momenti. winaswari damu-

Savebis sistema iRebs sruli xelnaweri gverdis suraTs da abrunebs sityvebis su-

raTebs. calkeuli sityvebis gamosaxulebebi sakmaod mniSvnelovania, radgan am sura-

Tebis miwodeba SesaZlebelia xelnaweri teqstis amocnobis (HTR) sistemebSi. 
preprocesireba Sedgeba ramdenime etapisagan; kerZod:  

sawyisi suraTis damuSaveba. warmodgenilia originali suraTi (nax. 4). idealur 

SemTxvevaSi es suraTi unda iyos mTliani gverdi, sadac Cans gverdis yvela sazRva-

ri. gverdi aseve unda iyos rac SeiZleba swori da kargad ganaTebuli. e. i. gamosa-

xuleba ar unda iyos Zalian bneli, magram arc zedmeti sikaSkaSea saWiro. 
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nax. 1. originali suraTi 

 

Tavdapirvelad xdeba suraTis damuSaveba. damuSavebis procesi moicavs kide-

ebis amocnobas, suraTis ganacrisferebas (Gray-scaling), zedmeti xmauris mocilebas 

da mxolod amocnobisaTvis aucilebeli komponentebis datovebas. ganvixiloT 

TiToeuli maTgani ufro detalurad: 

sazRvrebis moSoreba. winaswari damuSavebis pirveli nabijia gverdis CarCos 

povna, gverdis Semoxazva (mxolod furclis datoveba). es SeiZleba gakeTdes sakmaod 

martivad cv2.findContours-iT [2] da cv2.approxPolyDP-is saSualebiT yvelaze didi kon-

turis povniT, romlis savaraudo forma aris kvadrati. cv2.approxPolyDP aris OpenCV 
biblioTekis funqcia, romelic gamoiyeneba konturis gamartivebisaTvis wertilebis 

raodenobis SemcirebiT da konturis mTliani formis SenarCunebiT. es uzrunvel-

yofs gamoTvliTi sirTulis Semcirebas, efeqturobis gaumjobesebas. approxPolyDP-is 
mizania mravalkuTxedis Secvla sxva, ufro martivi (naklebi wibos mqone), mra-

valkuTxediT. 

xazebis moSoreba. daxazul gverdze xazebis amoReba gadamwyvetia, radgan am 

xazebs SeuZlia erTmaneTTan dakavSireba. dakavSirebul komponentebSi (es kompone-

ntebi ganxilulia qvevmoT) maTi gafiltvra SeuZlebelia. aRniSnuli meTodologia 

iyenebs hough xazebs da furies transformacias xazebis mosaSoreblad. amis gakeTeba 

ramdenjerme aumjobesebs cv2.canny-is Sedegs (Invalid source specified). amitom dasawyisSive 
saWiroa maTi mocileba. aRniSnuli meTodi mTlianad ar Slis xazebs, magram mniSvne-

lovnad wyvets gverdis xazis komponentebs (marTalia, Cven mier ganxilul magali-

TSi xaziani furceli ar gamoiyeneba, magram, miuxedavad amisa, is mainc xelsayrelia, 

radgan sakmaod karg Sedegs iZleva xmauris mosaSoreblad). 

ganacrisfereba da dabundovneba. Semdeg etapze suraTi xdeba nacrisferi da 

bundovani cv2.canny-is SemTxvevaSi. dabundovnebisTvis gamosaxulebis damuSavebis 

TvalsazrisiT gamoyenebul iqna Gaussian blurring (cv2.GaussianBlur). am dros suraTebis 
nebismieri mkveTri kide gluvdeba, xolo zedmeti dabindva minimumamdea dayvanili  
[3]. xmauris mosaSoreblad ki gamoiyeneba gaussion smoothing, romelic daaxloebiT 

gausis ganawilebis paralelurad mimdinareobs.  

sabolood suraTi naklebad bundovani xdeba, magram ufro "bunebrivad bun-

dovani", vidre sxva meTodebis gamoyenebisas. 

teqstis segmentacia. es procesi iZleva teqstis lokalizaciis SesaZleblobas 

da vRebulobT mkveTr konturebs teqstis garSemo. amisaTvis gamoiyeneba cv2.canny-is 
gamosaxulebis kideebis misaRebad. es kargi gzaa suraTze teqstis aRmosaCenad. am 
procesSi gamoiyeneba ucvleli parametrebi mTeli teqstis amoRebis mizniT. ase rom, 



12 
 

nebismieri teqsti, romelic ar iqneba amoRebuli, saboloo Sedegamde ver miva, ami-

tom yvelafris amoReba, Tundac xmauris, idealuria. Sedegad miiReba me-5 nax-ze 

mocemuli teqsti. 

 

 

nax. 5. segmentaciis Sedegad miRebuli teqsti 

 

dakavSirebuli komponentebis gafiltvra. gamosaxulebis damuSavebisas dakavSi-

rebuli komponentebi exeba gansxvavebul regionebs an piqselebis kompleqts bina-

rul suraTSi. isini dakavSirebuli arian erTmaneTTan garkveuli kriteriumis safu-

Zvelze. am dakavSirebul komponentebs SeuZlia gamosaxulebis calkeuli obieqtebis, 

regionebis an nawilebis warmodgena. 

komponentebis mosaZebnad gamoiyeneba penCV-is funqcia connected Components With-
Stats.  

filtrebis gamoyeneba dafuZnebulia miRebuli gamosaxulebebis simaRleze, si-

ganesa da farTobze. filtracia xorcieldeba sxvadasxva komponentis mixedviT; ker-

Zod: 

farTobis gafiltvra gamoiyeneba suraTSi dakavSirebuli komponentebis (re-

gionebis) gasafiltrad maTi farTobis mixedviT. igi exeba piqselebis raodenobas 

TiToeul komponentSi. ideis arsi is aris, rom SenarCunebuli unda iqnes kompo-

nentebi, romlebic akmayofilebs specifikuri zomis kriteriums da waSlis im kom-

ponentebs, romlebic Zalian mcirea an _ Zalian didi.  

zomebis mixedviT dakavSirebuli komponentis sazRvrebis gafiltvra. am tipis 

filtraciis Semdeg rCeba mxolod is dakavSirebuli komponentebi, romlebic gamo-

sadegia teqstis xazebis dasadgenad/gancalkevebisaTvis. 

calke mdgomi `mawanwala~ kompionentebis filtracia. esaa procesi, rodesac 

kvlav xorcieldeba dakavSirebuli komponentebis filtracia, amjerad moxda ̀ mawan-

wala~ komponentebis (damatebiT xazebis) waSla y RerZis mixedviT. miuxedavad imisa, 
rom martivia da bevri komponentis amoReba naklebad savaraudoa, es filtracia 

Zalze mniSvnelovania teqstis xazebis gamovlenisas. 
 

nax. 6. CarCoTi SemosazRvruli komponentebi 
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striqonebad segmentacia aris procesi, rodesac xdeba sklearn.mixture.Gaussian 
Mixture funqciis gamoyeneba. am dros dgindeba, Tu ramdenia da sad aris teqstis 
horizontaluri striqonebi (ivaraudeba "horizontaluri xazebi"). horizontaluri 

xazebi ar aris teqsturi Sinaarsis nawili da maTi ignorireba SesaZlebelia amo-

cnobis procesSi. es xels uwyobs OCR Sedegebis sizustis gaumjobesebas da xels 

uSlis horizontaluri xazebis SecdomiT teqstad gadaqcevas. misi gamoyenebiT mox-

da teqstis xazebis dajgufeba maTi y mniSvnelobebis mixedviT.  
 

 
 nax. 7. teqstis xazebis dajgufeba YmaTi y mniSvnelobebis mixedviT 

Gaussian Mixture Model (GMM) albaTuri modelia, romelic gamoiyeneba klasteri-

zaciisa da ganawilebis Sesafaseblad. es aris generaciuli modeli, romelic vara-

udobs, rom monacemTa wertilebi warmoiqmneba ramdenime gausis ganawilebidan. 

TiToeuli gausis ganawileba warmoadgens erT klasters monacemebSi. igi miznad 

isaxavs gausis ganawilebis im parametrebis povnas, rogoricaa saSualo da kova-

riacia, romlebsac SeuZlia saukeTesod axsnas dakvirvebis Sedegad miRebuli mona-

cemebi.  

klasterebis SerCeva. klasterebis raodenobis SesarCevad saWiroa “elbow” meTo-

dis msgavsi midgoma lower bound (error-ebis) SemcirebiT. igi gamoiyeneba klasterebis 

optimaluri raodenobis dasadgenad klasterizaciis algoriTmSi, elbow meTodis 

idea aris within-cluster sum of squares (WCSS)-is gamosaxva k-s sxvadasxva mniSvnelobis-

Tvis. igulisxmeba klasterebis raodenoba da grafikze ~elbow~ wertilis identi-

ficireba. Cvens SemTxevaSi optimaluri klasterebis raodenoba da SerCeul iqna _ 

sami. 

 

 

nax. 8. klasterebis SerCevis diagrama 

 

damuSavebis procesSi erT-erTi mTavari gamowveva iyo sityvebad segmentacia.  
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sityvebad segmentacia. dokumentis xazebad dayofis Semdeg teqsti unda daiyos 

sityvebad. amisaTvis saWiroa minimaluri intervalis povna striqonebSi or sityvas 

Soris gverdis siganisa da sityvebis proporciiT da am mniSvnelobis mixedviT gan-

xorcieldes winadadebis sityvebad dayofa. am dros warmoiSoba ori ZiriTadi gamo-

wveva. erTia, imis gansazRvra, Tu sad aris gamyofi sivrceebi da, meore, saboloo 

sityvebis suraTebis miReba, romlebic SeiZleba gaxdes Semavali mniSvnelobebi HTR-
isaTvis (Handwritting text recognition). 

monacemTa augmentacia 

treningis dros iyo monacemebis nakleboba, ramac, bunebrivia, mniSvnelovani 

gavlena moaxdina modelis sizusteze (CNN, ResNet50). saWiro gaxda monacemTa augmen-
tacia Semdegi teqnologiebis gamoyenebiT: 

• morfologiuri cvlilebebi, misi ganxorcieleba aucilebeli iyo teqstis xa-

zebis gamosasworeblad; 

• xmauris damateba, rac gulisxmobs Savi piqselebis amoRebas an suraTze TeTri 

piqselebis damatebas. kvlevis procesSi gamoyenebul iqna sxvadasxva meTodi da 

konkretuli meTodis SemTxvevaSi miviReT Semdegi Sedegebi: RandomRain Savi 
wveTiT didad azianebs gamosaxulebas. Znelia garCeva. amitom SevecadeT mis 

naklebad gamoyenebas. RandomShadow dabindavs teqsts sxvadasxva intensiurobis 
xazebiT. PixelDropout aSavebs SemTxveviT piqselebs; 

• Rotate-ShiftScaleRotate. radgan es parametri sakmaod problemuria, SevecadoT 

Tavidan aviciloT teqstis sawyisi formidan amoWra. am procesis dros xdeba 

rogorc formis Secvla, aseve rotacia. Cven mivaqcieT yuradReba, rom brunvis 

Sedegad miRebuli gamosaxuleba Seesabameba winaswar gansazRvrul zomebs, rac 

unda hqondes modelis Seyvanis gamosaxulebas; 

• gamosaxulebis dabindva, rac niSnavs gamosaxulebis muqi piqselebis gaRiavebas 

(nax. 9). 

 
nax. 9. augmentacia 

rac Seexeba YOLOv8-s, aRar aris saWiro augmentaciis procesis gavla, radgan 

is Tavad asrulebs am process da iyenebs Mosaic Data Augmentation-s monacemTa gazrdi-
sTvis. Mosaic Data Augmentation aris monacemTa gazrdis martivi teqnika, romelSic 

oTxi gansxvavebuli suraTia gaerTianebuli da gadadis modelze. es aiZulebs mo-

dels iswavlos realuri obieqtebi sxvadasxva poziciidan. 

Sedegebi. Cven mier Catarebuli kvlevis mizani iyo qarTuli enisaTvis iseTi 

OCR sistemis Seqmna, romelic Sedegebis TvalsazrisiT iqneboda gaumjobesebuli 

zemoT ganxilul sistemebTan SedarebiT. amisaTvis ganxorcielda ukve arsebuli 
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modelebisagan gansxvavebuli axali modelis gamoyeneba, rac amave dros iyo pirveli 

mcdeloba aseTi tipis sistemebis SeqmnisaTvis ara marto qarTuli enisaTvis, aramed 

sxva enebisTvisac. Sesabamisad, sxva modelebis paralelurad Catarebuli kvlevac 

saintereso iyo modelis efeqtianobis gansazRvrisaTvis msgavsi tipis amocanebSi. 

daskvnis saxiT SeiZleba iTqvas, rom YOLOv8 modelma Sedegebis maRali sizuste 

aCvena CNN-Tan da ResNet-Tan SedarebiT. [4].  
daswavla ganxorcielda sami modeliT (CNN, ResNet da YOLOv8). 
konvoluciuri neironuli qseli agebul iqna ramdenime konvoluciuri qselis, 

dropout-isa da maxpooling-gan. Loss-isaTvis gamoyenebul iqna sparse_categorical_crossentropy, 
xolo optimizaciisTvis _ Adam.  

eqsperimenti Catarda agreTve ResNet50-ze, romelic 50-fenian neironul qsels 

warmoadgens [5] da moxda misi zemoaRniSnul qarTul xelnawerTa monacemebze gada-
wvrTna. 30 iteraciis Semdeg orive modelisaTvis miRebuli Sedegi warmodgenilia 

1-l cxrilSi  
cxrili 1 

30 iteraciis Semdeg CNN da ResNet modelebisaTvis miRebuli Sedegebi 

Model CNN ResNet 

Loss:  0.2507 0.2456 

Accuracy:  0.923 0.9302 

Val_loss:  0.9264 0.6916 

Val_accuracy:  0.8018 0.8391 
 

  

nax. 10. sizustis damokidebuleba epoqaze nax. 11. danakargis funqcia 

 

YOLOv8 
YOLOv8 aris YOmodelebis uaxlesi versia, romelic oficialurad gamovida 2023 

wlis 10 ianvars [6 _ 9]. es aris uaxlesi modelebi, romlebsac aqvs maRali xarisxis 

Sesruleba yvela sxva models Soris. aRsaniSnavia, rom YOLOv8 warmatebiT iqna 
gamoyenebuli sahaero gamosaxulebis aRmoCenisaTvis upiloto safren aparatebSi da 
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aCvena sakmaod maRali Sedegi sxva eqsperimentebTan SedarebiT (aerial image detection) 
[10-11].  

YOLO ojaxis wina modelebis gamoyenebiT ganxorcielda optikuri simboloebis 

amomcnobi amocana sxvadasxva enisaTvis (inglisuri, germanuli, franguli, laTi-

nuri da a.S.) [12_16], Tumca YOLOv8 modelis gamoyeneba OCR sistemisaTvis pirveli 

mcdelobaa. 

Cveni proeqtisTvis moxda YOLOV8N-CLS modelis zemoaRniSnul monacemebze 

gadawvrTna. 

vinaidan augmentaciis procesi CaSenebulia modelSi, amitom damatebiT misi 

gamoyeneba aRar aris saWiro. Sedegad, ramdenime iteraciis Semdeg, miiRebul iqna 

modelis wonebi, maT Soris saukeTeso wona. sabolood, momxmarebels SeuZlia Tavad 

airCios sasurveli modeli. garda amisa. miRebul iqna Sedegebis CSV failic, ro-

melsac Cveni proeqtis SemTxvevaSi Semdegi saxe aqvs (cxrili 2). 

 

cxrili 2 

ramdenime iteraciis Semdeg CSV failis saxiT miRebuli Sedegebi  

 
 

analizis Sedegad SesaZlebelia modelis wvrTnis Sedegebis Cveneba piTonis 

biblioTekis matplotlib gamoyenebiT: 

  

nax. 12. Epochs damokidebuleba danakargze nax. 13. Epochs damokidebuleba sizusteze 

                  epoch              train/loss   metrics/accuracy_top1   metrics/accuracy_top5                val/loss                  lr/pg0                  lr/pg1                  lr/pg2
0 0.10073 0.05273 0.22727 0.43404 0.070001 0.0033332 0.0033332
1 0.09822 0.12303 0.34606 0.42814 0.039671 0.0063365 0.0063365
2 0.09025 0.2897 0.68061 0.41418 0.0090113 0.0090099 0.0090099
3 0.07916 0.49455 0.88727 0.39405 0.008515 0.008515 0.008515
4 0.06912 0.58606 0.94667 0.37859 0.008515 0.008515 0.008515
5 0.06345 0.69273 0.96121 0.36818 0.00802 0.00802 0.00802
6 0.05953 0.73697 0.97091 0.3617 0.007525 0.007525 0.007525
7 0.05703 0.75939 0.97879 0.35671 0.00703 0.00703 0.00703
8 0.0549 0.79333 0.98242 0.35381 0.006535 0.006535 0.006535
9 0.05356 0.80364 0.98364 0.3521 0.00604 0.00604 0.00604

10 0.05222 0.81636 0.98606 0.35049 0.005545 0.005545 0.005545
11 0.0512 0.82364 0.98545 0.3487 0.00505 0.00505 0.00505
12 0.05039 0.82848 0.98545 0.34782 0.004555 0.004555 0.004555
13 0.04951 0.83273 0.98485 0.34724 0.00406 0.00406 0.00406
14 0.04835 0.83394 0.98545 0.34676 0.003565 0.003565 0.003565
15 0.04791 0.83576 0.98606 0.34631 0.00307 0.00307 0.00307
16 0.047 0.83939 0.98727 0.3458 0.002575 0.002575 0.002575
17 0.04595 0.84121 0.98788 0.3454 0.00208 0.00208 0.00208
18 0.0452 0.84061 0.98848 0.3451 0.001585 0.001585 0.001585
19 0.04479 0.84061 0.98848 0.34484 0.00109 0.00109 0.00109
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sistemis Sefaseba 

 OCR sistemis SefasebisaTvis samive meTdis SemTxvevaSi Confusien Matrix-is safuZ-
velze gamoTvlil iqna sizuste, sisrule da F1 zoma (nax.14), xolo Sedegebis Seda-

reba mocemulia me-15 nax-ze warmodgenil diagramaze. 

 

 

nax. 14. Сonfusien მატრიცა  

 

 

nax. 15. Sedegebis Sedareba 

 

daskvna 

miuxedavad imisa, rom es aris uaxlesi teqnologia, jer kidev ar arsebobs OCR 
produqtebi, romlebsac SeuZlia yvela saxis teqstis 100 %-iani sizustiT amocnoba. 

daskvnis saxiT SeiZleba iTqvas, rom aRniSnuli proeqtis mizani iyo garkveulwilad 

kompiuteruli xedvis (vision) erT-erTi saintereso mimarTuleba OCR-is gamokvleva 

da im gamowvevebze pasuxis gacema, romlebic ukavSirdeba qarTuli xelnaweri teqs-
tis amocnobas.  

Precision Recall F1-score
CNN 0.79964445 0.79832739 0.79634957
ResNet50 0.84857963 0.8215625 0.84217761
YOLOv8 0.92543 0.873254 0.874253

0.7

0.75

0.8

0.85

0.9

0.95

Results

CNN ResNet50 YOLOv8
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dReisaTvis arsebul whiteboard-is msgavs instrumentebs aqvs xmauri, mkveTri fe-
rebi da a.S. aRniSnulma modelma xelnaweri teqstebis SemTxvevaSi kargi Sedegi 

aCvena; amasTan, garkveuli sizustiT furcelze dabeWdil teqstzec muSaobs. miRe-
buli Sedegebis SedarebiT maRali sizustis erT-erTi gamomwvevi mizezi mTliani 

dokumentis analizisa da damuSavebis procesia, Tumca, es ukanaskneli kvlav saWi-
roebs ganviTarebas.  

miuxedavad imisa, rom garkveuli miRwevebi ukve arsebobs am mimarTulebiT, 

rTulia iseTi sistemis povna, romelic yvela amocanas moergeba da Sedegebic ufro 

zusti iqneba, amitom saWiroa muSaobis gagrZeleba aRniSnuli problemis mosagva-
reblad. 
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INFORMATICS 
 

ON GEORGIAN HANDWTITTEN TEXT RECOGNITION SYSTEM 

A.Chikashua, M. Archuadze, M. Tsintsadze, M. Khachidze 

(I. Javakhishvili Tbilisi State University) 
 

Resume. OCR (Optical Character Recognition) is one of the most common machine learning processes 
that we deal with almost every day. OCR has many real-world applications, from scanning price tags in 
shopping malls to recognizing license plates on the road. With advances in deep learning techniques over the 
years, OCR has become quite accurate, especially for documents. OCR is used in many fields to digitize 
documents to make them more usable and searchable. 

OCR is a technology that must distinguish printed or handwritten text characters within digital images 
of physical documents, such as scanned paper documents.While high progress is gained for English language 
based texts, languages like Georgian are staying in the minority not having adequate tools for OCR processing.  

The OCR system for Georgian Texts consumes various models and then makes a comparative analysis 
of the results, which showed the superiority of Yolov8 compared to the rest of the models. Experiments were 
done using three models: Convolutional Neural Networks (CNN), ResNet and Yolov8. The methodology 
presented in the paper is the first attempt to create an OCR system based on the Yolov8 platform for the 
Georgian language. 

 
 Keywords: CNN; handwritten text recognition; OCR; ResNet. 
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mecnierebis zogadi sakiTxebi 

 

 

teqnologiuri (cifruli) da biologiuri fenomenebis 

urTierTzegavlena da maTi sinTezis Sedegebis kvleva 

natali sidamoniZe, levan jiqiZe  

(saqarTvelos mecnierebaTa erovnuli akademia, saqarTvelos teqnikuri 

universiteti) 

 

reziume: ganxilulia iseTi biologiuri faqtorebi (magaliTad, Savi Wiri), rom-
lebmac ganapiroba mniSvnelovani sazogadoebriv-politikuri cvlilebebi msoflioSi. 

aseT faqtorad SeiZleba CaiTvalos kovid 19-is pandemiiT gamowveuli ekonomikuri Tu 

sazogadoebrivi deformacia. am faqtorebis analizi cxadyofs, rom Tanamedrove civi-
lizaciaSi swored biologiuri faqtori imsaxurebs gansakuTrebul yuradRebas. 

naSromSi warmodgenilia anri bergsonis mier danaxuli sicocxlis, rogorc gan-
sxvavebuli fenomenis, mniSvneloba. amitomac dadga dRis wesrigSi biologiuri faqto-
ris (damoukidebeli globaluri fenomenis) kvlevis aucilebloba da teqnologiur 

sistemebTan sinTezis perspeqtivis TvalsazrisiT misi Seswavla. 
 

sakvanZo sityvebi: biologiuri faqtori; globaluri biologiuri krizisi; kon-
cepti; xelovnuri inteleqti. 

 

Sesavali 

Tanamedrove mecniereba dargobriv specifikur ganviTarebasTan erTad intensiu-
rad ganixilavs kacobriobis momavlis zogad tendenciebs. aRorZinebis periodidan 

dRemde ganviTarebis erTiani Teoriis SemuSavebis yvela mcdeloba uSedegod das-
rulda, Tumca kulturis transformacia garkveul gavlenas axdens civilizaciaze 

da udavod zogad kanonzomierebad unda CaiTvalos. am procesSi gansakuTrebul 

rols asrulebs samecniero-teqnikuri progresi, rac adamianis sicocxlis xarisxis 

gaumjobesebaSi vlindeba. paralelurad, sul ufro intensiurad iCens Tavs negatiuri 

movlenebi (ekologiuri problemebi, birTvuli iaraRi, fsiqomoraluri degradacia 

da a.S.), romlebic globalur safrTxes uqmnis msoflios mokle da grZelvadian 

perspeqtivaSi. 

rogorc samecniero-teqnikuri progresi, ise globaluri sistemuri krizisi Ta-
visi arsiT adamianis aqtiurobis Sedegi da misi xelovnuri saarsebo sivrcis Semad-
geneli nawilia. Sesabamisad, dRemde Catarebuli yvela futurologiuri kvleva praq-
tikulad am paradigmis CarCoSia moqceuli da ar ganixilavs mas bunebrivi samyaros 

momavalze gavlenis mqone aqtiur faqtorad. magram kovid 19-iT gamowveulma viru-
sulma pandemiam kardinalurad Secvala aRniSnuli damokidebuleba bunebrivi, kerZod 

biologiuri, faqtorebis mimarT. 
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kacobriobis istoriaSi aris mravali iseTi SemTxveva, rodesac biologiurma 

faqtorma ganapiroba Sesabamisi sazogadoebriv-politikuri Sedegis momtani konkre-
tuli istoriuli procesi. 

cnobilia, rom 1348-1349 wlebSi inglisSi mimdinare Savi Wiris epidemiam mkveTrad 

Secvala socialuri struqturis mdgomareoba da misi funqcionirebis efeqti [1], rad-
gan epidemiamde arsebuli samefo marTvis dominanturi forma veRar uzrunvelyofda 

socialur da ekonomikur mdgradobas. uot taileris meTaurobiT 1381 wlis sayovel-
Tao ajanyebam ganapiroba samefo xelisuflebis mkveTri transformacia sakonsti-
tucio monarqiis mimarTulebiT. Sesabamisad, gafarTovda Tavisuflebis qartiis ro-
gorc Sinaarsi, ise misi socialur-politikuri da ekonomikuri SesaZleblobebi yov-
eldRiur yofaSi. Tanamedrove evropuli parlamentarizmis praqtikulad yvela Zi-
riTadi debuleba swored am procesis uSualo (logikuri) Sedegia. 

aseTive mniSvnelovan damoukidebel biologiur faqtorad unda ganvixiloT ame-
rikis kontinentis aborigenuli mosaxleobis imunologiuri daucveloba maTi evro-
pelebis mier kolonizaciis procesSi yofnisas [2]. 

 
 
ZiriTadi nawili 

XX saukunis meore naxevridan didi mniSvneloba SeiZina bunebrivi faqtorebis 

mravalmxrivma analizma sasicocxlo resursebis racionaluri marTvis kuTxiT, rac 

„ekologiuri azrovnebis“ aucilebeli brendi gaxda. am TvalsazrisiT Sefasebuli 

bunebrivi faqtorebi xelovnurad Semoifargleboda utilitaruli da kulturolo-
giuri amocanebiT. 

aRniSnuli midgoma didwilad dRemdea SenarCunebuli da dauSvebel uzusto-

bad unda CaiTvalos. Tanamedrove mecnierebisa da teqnologiebis ganviTarebis ana-

lizi cxadyofs, rom axali saetapo garRveva moiTxovs teqnologiuri da biolo-

giuri sistemebis maqsimalur urTierTadaptirebas erTiani fenomenis paradigmaSi. 

kovid 19-is pandemiam gamoavlina biologiuri da teqnologiuri faqtorebis 

sarwmuno da mravalveqtoruli kavSiri, rac, cifruli sivrcis socialur-politi-

kuri mniSvnelobis mkveTr zrdaSi aisaxa. sazogadoebrivi aqtiurobisa da praqtiku-

lad yvela saxis kavSiris formam xangrZlivi periodis ganmavlobaSi cifrul sam-
yaroSi gadainacvla, xolo SezRudvebma civilizebul da yvelaze ganviTarebul 

qveynebSi mkveTri sazogadoebrivi protesti gamoiwvia [3]. 

dRes aucilebelia Seicvalos bunebrivi faqtorebis rogorc pasiuri fenomenis 

Sefasebis praqtika, ise maTi gavlena kacobriobis prognozirebul momavalze da 

ganisazRvros damoukidebeli da Zliermoqmedi faqtorebi.  

aRniSnuli sakiTxi gansakuTrebiT miesadageba biologiur faqtors, rogorc da-

moukidebel fenomens, samyaros struqturis Camoyalibebasa da funqcionirebaSi. am 

mxriv biologiuri faqtori, anu sicocxle, warmoadgens iseTive universalur kanon-

zomierebas, rogoric, magaliTad, gravitaciaa. amitom misi sistemuri gavlena glo-

balur procesebze moiTxovs siRrmiseul analizs. imis gamo, rom dRes teqnologiuri 

da biologiuri sistemebis sinTezi arabiologiurTan warmoadgens samecniero-teq-

nikuri ganviTarebis perspeqtiul mimarTulebas, aseTi analizis ararseboba dauSve-

belia rTulad prognozirebadi negatiuri Sedegebis TvalsazrisiT. 
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Cven mier Catarebulma kvlevam cxadyo, rom am kuTxiT dRes samecniero sivrceSi 

araviTari aqtiuroba ar SeiniSneba. 

magaliTisTvis sakmarisia ganvixiloT xelovnuri inteleqtis Seqmnis procesi, 

rodesac biologiuri da teqnologiuri sistemebi didi albaTobiT gaerTiandeba 

axal xelovnur fenomenSi, romlis gavlenac civilizaciis yvela elementze iqneba 

Zalze intensiuri da, ra Tqma unda, amis Sefasebac umniSvnelovanesia. 

sicocxlis fenomenis am kuTxiT analizisaTvis gansakuTrebiT sainteresoa 

frangi mecnieris anri bergsonis filosofiuri sistema, romelic dRes axal mni-
Svnelobas iZens. a. bergsonis mier gaazrebuli rogorc damoukidebeli universa-
luri globaluri fenomeni „sasicocxlo swrafvis“ formulirebiT, da am Tval-
sazrisiT danaxuli samyaros yvela fundamenturi Tviseba dRes moiTxovs axal, 

siRrmiseul gaazrebas. am fenomenis pirdapiri bma sivrcisa da drois struqtu-
rasTan „gangrZobadobis“ principis SemotaniT emTxveva Cvens mosazrebas sicocxlis 

fenomenis gansakuTrebuli da globaluri mniSvnelobis Taobaze [4]. 

elementaruli nawilakebis fizikaSi am bolo periodSi miRebuli Sedegebi 

adasturebs fundamenturi fenomenebis saerTo sawyis bunebas da Tvisebebs. cifruli 

samyaro „aramaterialuri“ mocemulobis saxiT warmoadgens materialuri (teqnolo-
giuri) sistemis produqts da warmoqmnis materialurze gavlenis momxden axal 

formebs teqnologiuri SesaZleblobebis ganviTarebis kuTxiTac. misi sinTezi bio-
logiur faqtorTan adasturebs maT saerTo sawyis bunebas mravali transformaciis 

potencialiT swori algoriTmebis pirobebSi. Tu ra formiT moxdeba am potencialis 

realizeba, warmoadgens aucilebeli kvlevis mizans rogorc informatikisa da bio-
logiis CarCoSi, ise, zogadad, filosofiuri azrovnebis konteqstSi. 

Tanamedrove struqturalizmis mixedviT (miSel fuko) damuSavebuli axali in-
teleqtualuri praqtika _ ganixilos adamianis „damatebiTi Tvisebebi“, rogorc 

stigmatizaciis saSualeba, da humanitaruli valdebulebiT aqcios amis nebismieri 

formis sazogadoebrivi legalizacia, zrdis biologiurisa da teqnologiuri sin-
Tezis Sedegebis safuZvliani gaazrebis aucileblobas [5]. cxadia, rom bioteqno-
logiuri sistemebis intensiuri gamoyeneba (magaliTad, medicinaSi, SeiaraRebaSi da 

a.S.) mosalodnelia arc ise Soreul perspeqtivaSi, magram amis globaluri „Tan-
mxlebi“ gamovlinebebi SeiZleba analizis miRma darCes. yovelive es, didi albaTo-

biT, ganapirobebs marginalizaciisa da stigmatizaciis axali veqtoris Seqmnas. am 

viTarebaSi zRvari xelovnur da „bunebriv“ sicocxles Soris SeiZleba seriozul 

sazogadoebriv problemad Camoyalibdes. dRes ukve advili SesamCnevia adamianis 

uflebaTa dacvis praqtikaSi dadgenili normebis mudmivi transformacia SezRud-
vebis maqsimaluri gauqmebis mimarTulebiT (magaliTad, adamianis fsiqikuri jan-
mrTelobis Sefaseba). amitom aucilebelia SeTanxmebuli meTodologiis gamoyenebiT 

miRebuli daskvnebis safuZvelze savaraudo scenarebis modelireba. 

rogorc sawyisi koncepti a. bergsonis filosofia imis saSualebas iZleva, rom 

Tanamedrove samecniero Sedegebis gaTvaliswinebiT moiZebnos kvlevis axali meTo-
dologiuri veqtori da orientirebi. magaliTad, dRes postmodernistuli filoso-

fia aseve aqtiurad iZiebs materialurisa da aramaterialuris urTierTzegavlenis 

gaazrebis axal formebs. 

 

 



23 
 

daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba iTqvas, rom Tanamedrove mecniereba 

intensiurad Seiswavlis kacobriobis momavlis zogad tendenciebs, risTvisac auci-

lebelia biologiuri faqtoris, rogorc damoukidebeli globaluri fenomenis, 

kvleva misi teqnologiur sistemebTan sinTezis kuTxiT, rac sruliad axali mimar-
Tulebaa mecnierebaSi. 
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Resume. Some biological factors (for example, the Plague) that led to significant social and political 
changes in the world are discussed in the article. Economic or public deformation caused by the Covid-19 
pandemic can be considered as such a factor. The analysis of these factors reveals that in modern civilization 
it is the biological factor that deserves special attention. 

The importance of life as a different phenomenon seen by Henri Bergson is presented. That is why the 
need to research the biological factor as an independent global phenomenon and to study it from the point of 
view of synthesis with technological systems has been put on the agenda. 
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energetika 

 

 

energetikis dargis gajansaRebis SesaZlebloba saqarTveloSi 

miron fircxelani  

(saqarTvelos mecnierebaTa erovnuli akademiis mTis problemaTa Semswavleli 

komisia) 

 

reziume: sabWoTa kavSiri, romelSic 15 mokavSire qveyana iyo gaerTianebuli, 1989 

wels daiSala. manamde erTian saxelmwifos erTiani energosistema hqonda, romelic 

saxelmwifo sakuTrebas warmoadgenda. saxelmwifos daSlis Semdeg erTiani energosis-
temac daiSala, Seicvala sakuTrebis forma da TviT qveynis cxovrebis wesi. amitom, 

bunebrivia, saqarTveloSi DdRis wesrigSi dadga reformebis Catarebis aucilebloba. 

naSromSi siRrmiseulad aris gaanalizebuli Catarebuli reformebis dadebiTi 

da uaryofiTi mxareebi. aRwerilia energetikis ganviTarebis SesaZleblobebi da gake-
Tebulia daskvnebi, ramac, saboloo jamSi, saWiro gaxada dargis marTvis axali sis-
temis Seqmna. 

 

sakvanZo sityvebi: energetika; energosadguri; energosistema; sufTa garemo; usa-
frTxoeba. 

 

Sesavali 

Tanamdrove cxovrebaSi eleqtroenergia nebismieri sxva dargis ganviTarebis 

wyaroa da, aqedan gamomdinare, saerTaSoriso gagebiT, qveynis erovnuli usafrTxo-
ebis safuZvelsac warmoadgens. energousafrTxoeba sxvadasxva ganzomilebebiT gani-
sazRvreba. es ganzomilebebia: 

ekonomikuri ganzomileba, romlis mTavari maxasiaTebeli gamarTulad funqcio-
nirebadi energetikuli bazris arsebobaa [1]; 

geopolitikuri ganzomileba energousafrTxoebasTan da uSualod eleqtroener-

giis transportirebasTanaa dakavSirebuli. transportireba ki mravali qveynis saz-

Rvrebis gadakveTiT xdeba. energousafrTxoebis uzrunvelyofis saukeTeso saSuale-

baa saerTaSoriso savaWro sistemis Camoyalibeba, magram ramdenadac aseTi organi-

zacia ar arsebobs, yvelaze kargi gamosavali iseTi erTiani wesebisa da regulirebis 

SemuSavebaa, rogoric, magaliTad, evropis energetikuli qartiis xelSekrulebaa. am 

SemTxvevaSi qveynebs Soris terorizmTan da mekobreobasTan dakavSirebiT aucile-

belia urTierTSoris TanamSromlobis xelSekrulebis gaformeba da erTiani stra-

tegiuli koncefciebis SemuSaveba. am kuTxiT Zalze mniSvnelovan rols asrulebs 

nato, evrokavSiri da euTo [1]. 

usafrTxoebis politikis ganzomileba gulisxmobs qveynis dacvas saerTaSoriso 

terorizmisa da mekobreobisagan mxolod saerTaSoriso organizaciebis ZalisxmeviT. 

am dros aucilebelia qveynebis mxridan konkurentuli usafrTxoebis politikis Se-
muSaveba da gatareba, raTa Tavidan iqnes acilebuli teroristuli aqtebi, energo-
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resursebis dataceba, Tavdasxmebi energetikul infrastruqturaze. amasTan, saWiroa 

riskebis Sefaseba, krizisuli situaciebis erToblivi marTva, xelSekrulebis mona-
wile qveynebs Soris informaciebis gaziareba da a.S. [1]. 

Sida politikuri ganzomileba moiazrebs qveynis Sida energetikuli sistemis 

gamarTuli funqcionirebis uzrunvelyofas (uwyveti eleqtromomarageba, rezervebis 

arseboba da sxv.) [1]. 

ekologiuri ganzomileba, romlis mixedviT SemuSavebuli da danergili unda 

iqnes energoresursebis sufTad gamoyenebis xelSemwyobi teqnologiebi. 

energousafrTxoeba, rogorc aRvniSneT, safuZvelia TviT erovnuli usafTxo-
ebisa. saerTaSoriso gagebiT usafrTxoeba aris „qveynis da am qveyanaSi mcxovrebi 

mosaxleobis (sazogadoebis) SesaZlebloba, uzrunvelyos Tavisi damoukidebloba da 

SeinarCunos TviTmyofadoba mtrulad ganwyobili Zalebis mier gamowveuli cvli-
lebebis winaaRmdeg“ [2]. 

 
 
ZiriTadi nawili 

energetika aris dargi, romelic monawileobs nebismieri sxva dargis ganviTa-

rebaSi. amdenad, energetikuli usafrTxoebis SenarCuneba niSnavs sxva dargebis Se-

narCunebasac da mTlianobaSi _ qveynis usafrTxoebis dacvas. qveynis usafrTxoebis 

Sesaxeb arsebobs orgvari midgoma: konservatiuli da axali. konservatiuli midgo-

miT erovnuli usafrTxoeba gulisxmobs ZiriTadad samxedro usafrTxoebis uzrun-

velyofas, xolo axali, Tanamedrove gagebiT, samxedrosTan erTad _ ekonomikur, 

socialur, politikur, ekologiur da sxva dargebis usafrTxoebasac [1]. 

yovelive zemoTqmulis gaTvaliswinebiT, energetikuli usafrTxoeba Tavisi 

mravalmxrivi ganStoebebiT erovnuli usafrTxoebis erT-erT ZiriTad ganzomilebas 

warmoadgens [1]. 

ra winapirobaa aucilebeli da saWiro imisaTvis, rom zemoT Camoyalibebuli 

moTxovnebi Sesruldes? 

qveynis energousafrTxoebis uzrunvelyofis erT-erTi mTavari mamoZravebeli 

Zalaa enegetikuli simZlavreebis Warbi raodenobiT arseboba. am SemTxvevaSi eleq-
troenergia gamoiyeneba rogorc pirdapiri mniSvnelobiT, ise, rogorc Semosavlis 

saukeTeso wyaro eqsportis saxiT. 

ras niSnavs Warbi eleqtroenergia? es aris: 

• energosistemis saimedoobis gaZliereba; 

• Sida bazris gaiafeba; 

• msxvili da wvrili mewarmeobis ganviTarebis xelSewyoba; 

• eqsportis gazrda; 

• gadasaxadebis saxiT biujetSi damatebiTi Semosavlebis miReba. 

cnobili faqtia, rom saxelmwifoebrivi midgomis SemTxvevaSi eleqtroenergiis 

gamomuSavebis gazrdiT miRebuli Semosavlebi sakmaod didia [4].  

aRsaniSnavia, rom sabWoTa kavSiris erTiani energosistemis daSlis Semdgom, 

maSindeli saqarTvelos mTavroba qveynis konstituciis moTxovnebis [3] sawinaaRmde-
god, 90-iani wlebidan moyolebuli, gadavida energetikuli obieqtebis (sadgurebis, 

qvesadgurebis, eleqtrogadamcemi xazebis) gasxvisebaze, anu sakuTrebis formis 

Secvlaze. Tu manamde erTiani energosistemis, rogorc strategiuli dargis ganmkar-
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gavi, damfinansebeli da mogebis mimRebi saxelmwifo iyo, Semdeg maRali rangis 

CinovnikTa TviTneburi gadawyvetilebiT daiwyo saxelmwifo energetikuli obieqte-
bis dabal fasebSi gayidva – e.w. „privatizacia“, xolo axali simZlavreebis aTvi-
sebaze saxelmwifom uari Tqva da esoden uaRresad mniSvnelovani dargis ganviT-
areba kerZo „investors“ (ZiriTadad ucxoelebs) gadaabara.  

dRevandeli mdgomareobiT saqarTveloSi arsebuli eleqtrosadgurebi (Sesa-
bamisad, qvesadgurebi da eleqtrogadamcemi xazebi), garda engurhesisa, kerZo struq-
turis (ZiriTadad ucxoelebis) sakuTrebaSi gadavida [6], rac ewinaaRmdegeba zemoT 

moyvanil erovnuli usafrTxoebis principebs. Tu im faqtsac aRvniSnavT, rom Cveni 

qveynis energetikuli simZlavreebis mTavari mesakuTre da aseve eleqtroenergiis 

deficitis pirobebSi am etapze mTavari mommaragebeli ruseTia, romelsac Cveni qvey-
nis teritoriis 20 %-ze meti okupirebuli aqvs, kategoriulad ewinaaRmdegeba rogorc 

ekonomikur, ise geopolitikur da erovnul usafrTxoebas. romel mTavrobas SeuZlia 

aiRos pasuxismgebloba imaze, rom dapirispirebis SemTxvevaSi ruseTi Cven winaaRmdeg 

kvlav ar gamoiyenebs energetikul berkets (rogorc es wina wlebSi moxda). 

cnobili faqtia, rom saqarTvelos samrewvelo resursebidan yvelaze moWarbe-
bulad energetikuli resursebi gaaCnia, romlis gegmazomierad gamoyenebis SemTxve-
vaSi qveynis biujeti erTi orad SeiZleba gaizardos [4]. 

qvemoT warmodgenili cxrilis mixedviT uaxloes sam-xuT weliwadSi, saxel-
mwifos mxridan swori midgomebis pirobebSi, SesaZlebelia aTvisebul iqnes saSua-
lod 3000 megvt axali simZlavre, romlis saSualo wliuri gamomuSaveba 13 mlrd 

kvt.sT-s gautoldeba. Tu dRevandeli satarifo mdgomareobiT 1 kvt.sT-is saSualo 

Rirebulebad 20 TeTrs CavTvliT da axlad aTvisebuli simZlavreebis mier gamo-

muSavebuli eleqtroenergiis Rirebulebaze gavamravlebT, miviRebT saSualo wliur 

Semosavals, rac Tanxobrivad 2,6 mlrd lars Seadgens. mTlianobaSi, Tu amJamad 

arsebul simZlavreebsac gaviTvaliswinebT, Semosavali erTi-orad gaizrdeba, rac 

iseTi Raribi qveynisaTvis, rogoric saqarTveloa da, romlis mosaxleobis udidesi 

nawili siRaribis zRvarzea, erTi dargidan miRebuli Semosavlis kvalobaze nam-

dvilad cota ar aris. 

  

 sam-xuT weliwadSi asaTvisebeli simZlavris gamomuSavebis SesaZlebloba 

# 
el.sadguris 

dasaxeleba 

simZlavre 

megvt. 

gamomuSaveba 

mln kvt.sT 

el.xazis 

sigrZe km 
mimarTuleba 

1 latali hesi 100 480 18 latali-fari 

2 farihesi 500 2400 20 fari-tobari 

3 nenskrahesi 500 2400 10 tobari-xaiSi 

4 tobarihesi 600 2500 130 
xaiSi-namaxvani-

jvari 

5 namaxvanhesi 300 1500 60 namaxvani-koxra 

6 md. mtkvarze  150 800 arsebuli arsebuli 

7 
md. rionze mcire 

da saS.  
400 1600 50 oni-zestafoni 

8 Tbosadgurebi 300 1500 arsebuli arsebuli 

9 qaris energia 300 500 70 arsebuli 

10 mzis energia 200 200 20 arsebuli 

11 jami 3250 13,880 388  
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rac Seexeba saxelmwifo biujets, qveynis ganviTarebisaTvis ZiriTadi 16 dar-
gidan minimum 10 dargis sworad dagegmarebisas, TiToeuli aranakleb momgebiani 

iqneba, vidre energetikaa. aseT SemTxvevaSi qveynis saerTo Semosavali imdenad STam-
beWdavi unda iyos, rom erT sul mosaxleze wliuri Semosavlis norma evropul 

dones ar unda CamorCebodes. saqarTvelos ekonomikas namdvilad SeuZlia amis miR-
weva. 

aqve SevniSnavT, rom cxriliSi moyvanili monacemebi wlebis ganmavlobaSi Cata-
rebuli kvlevis Sedegebs emyareba da realurad Sesrulebadia, Tu, ra Tqma unda, 

organizaciulad (pirvel rigSi, saxelmwifos mxridan) swori saproeqto, samSeneblo 

da saeqspluatacio midgomebi iqneba ganxorcielebuli. 

xazgasasmelia saxelmwifos gansakuTrebuli roli energetikis dargis ganviTa-
rebaSi, radgan kerZo kompaniebs, jer erTi, ar ZaluZT cxriliSi warmodgenili 

masStaburi simZlavreebis droulad aTviseba da, meore, migvaCnia, rom saqarTvelos 

bunebis sikeTe, pirvel rigSi, sakuTar mosaxleobas unda moxmardes da ara mxolod 

e. w. ucxoel `investors~; bolos da bolos, es xom qveynis saerTo-saxalxo dov-
laTia. rogor gaezrdeba pensioners pensia, students _ stipendia, maswavlebels, 

mecniers da, Tundac, sajaro moxeles – xelfasi, obols, xeibars da nebismier 

gaWirvebuls – daxmarebis Tanxa, Tu aseTi Semosavlebi gasxvisdeba? droa, qarTulma 

sazogadoebam iswavlos sakuTari Semosavlebis daTvla. winaaRmdeg SemTxvevaSi mo-
saxleobis didi nawili mudmiv siRaribeSi icxovrebs, rac xelovnurad Camoyali-
bebul mdidar da Rarib fenebs Soris mudmivi dapirispirebis sababi gaxdeba. es ki 

imas niSnavs, rom saqarTvelos mosaxleobam mudmivad revoluciebis, anu krizisebis 

pirobebSi unda icxovros, rac aravis moutans sikeTes.  

kvlevis Tanaxmad, saqarTvelos energosistemis gasaZliereblad, zemoT ganxi-
luli daskvnebidan gamomdinare, aucilebelia axali simZlavreebis aTviseba. imisa-
Tvis, rom cxriliSi warmodgenili simZlavreebi iqnes aTvisebuli, saWiroa:  

• mowesrigdes kanoni „eleqtroenergetikis da bunebrivi gazis Sesaxeb“, kerZod, 

waxalisdes da SeRavaTiani pirobebi mieces energetikuli obieqtebis (eleqtro-
sadgurebis, eleqtrogadamcemi xazebis, qvesadgurebis) sakuTari ZalebiT mSeneb-
lobas; 

• adgilobriv mosaxleobas (visac wyalsacavi zians ayenebs) aqciebis saxiT sakuT-
rebaSi gadaeces axlad aSenebuli eleqtrosadgurebidan eleqtroenergiis gamo-
muSavebis garkveuli procenti da, saerTod, SemoRebul iqnes ama Tu im obieqtis 

aqcionirebis gziT mSeneblobis ganxorcieleba, raSic aqtiurad Caebmebian Cveni 

qveynis moqalaqeebi; 

• konstituciasTan mimarTebaSi dazustdes energetikuli obieqtebis sakuTrebis 

forma; 

• Seiqmnas eleqtroenergiis yidva-gayidvis (samarTliani, wminda sabazro princi-
pebze dafuZnebuli) sistema; 

• maregulirebeli komisia realurad gaxdes neitraluri arbitri, romelic Tavis 

gadawyvetilebebs miiRebs ara politikuri an „Cinovnikuri“ niSniT, aramed sa-
marTlianobis principiT;  
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• xelisuflebam, zemoT CamoTvlili sakiTxebis droulad mogvarebis mizniT, uz-
runvelyos wina wlebSi gaumarTleblad gauqmebuli energetikis saministros 

aRdgena, romelmac yvelaferi unda gaakeTos imisaTvis, rom saqarTvelos energe-
tika ganaviTaros, rac gulisxmobs: axali simZlavreebis im doneze aTvisebas, 

rom, upirveles yovlisa, moixsnas qveyanaSi arsebuli deficiti da, Semdeg, sa-

qarTvelo gaxdes ara marto sxvisi eleqtroenergiis gamtari, aramed axali sim-

Zlavreebis aTvisebis xarjze miRebuli Warbi energiis eqsportiori qveyana;  

• energetikaSi momuSave mecnierTa da Rvawlmosil energetikosTa bazaze Seiqmnas 

sazogadoebrivi organizacia, romelic kontrols gauwevs zemoT Camoyalibebu-

li sakiTxebis droulad Sesrulebas da dargSi mimdinare procesebis Sesaxeb 

periodulad gamoaqveynebs miRweul Sedegebs. yovelive es xels Seuwyobs dargis 

gajansaRebas.  

zemoT CamoTvlili moTxovnebis Sesrulebis SemTxvevaSi uaxloes sam-xuT we-
liwadSi mosalodnelia, sul mcire, sam mdinareze (enguri, rioni, mtkvari) gaxdes 

SesaZlebeli cxrilSi warmodgenili simZlavreebis aTviseba. aqve kidev erTxel 

vsvamT kiTxvas: visTvisaa saWiro axali simZlavreebis aTviseba da qveyanaSi Warbi 

eleqtroenergiis arseboba, Tu sakuTari xalxis sakeTildReod ar iqneba gamoyene-

buli? miT umetes roca qveynis mosaxleobis umetesi nawili siRaribeSia (maT Soris 

eleqtroenergiaze maRali sagadasaxado tarifebis gamoc) da am dros maTi kuTvnili 

sikeTiT ucxoelebi, an Tundac erTeuli adgilobrivi kerZo mesakuTreebi sargeb-

loben. aseT dros saxelmwifo valdebulia daicvas sakuTari moqalaqeebis ufle-

bebi. amdenad, qveynis simdidre da maT Soris eleqtroenergiidan miRebuli Semosa-

vlebic, pirvel rigSi, am qveynis moqalaqeebs unda moxmardes. 

ra SemTxvevaSi SeiZleba aSendes hesebi? 

saqarTvelos buneba, gansakuTrebiT dasavleT saqarTvelos mTianeTi (enguris, 

rionis, kodoris, bzifis, cxeniswylis, texuris, bJuJis, yvirilas, aWaris wylis, 

Woroxis da maTi Senakadebis xeobebi) saukeTeso pirobas qmnis hesebis mSeneblo-
bisaTvis, kerZod, Rrma da myari xeobebi, romelTa doneTa sxvaoba mokle manZilze 

swrafad icvleba, da Tanac wylis siuxviT gamoirCeva [5]. swored es ganapirobebs am 

mxareSi hesebis mSeneblobis upiratesobas. Tumca, sikeTesTan erTad bunebaze ne-

bismier zemoqmedebas Tan axlavs uaryofiTi faqtorebi (garkveuli farTobis dat-

borva, tenianobis gazrda, mosaxleobis gadasaxleba, tyis gaCexa da a.S.), rac yvela 

SemTxvevaSi adgilobriv mosaxleobaze uaryofiTad aisaxeba. amitom, bunebrivia, rom 

mosaxleoba hidroeleqtrosadgurebis mSeneblobas ewinaaRmdegeba (xSirad maTi SeS-

foTeba arc Tu usafuZvloa), magram ra vuyoT im faqts, rom qveyanas da, maT Soris, 

mosaxleobas uwyvetad sWirdeba eleqtroenergia? migvaCnia, rom erT-erTi realuri 

(nebayoflobiTi) gamosavali maTi dainteresebaa. kerZod, saxelmwifomac da kerZo 

damfinansebelmac, rogorc aRvniSneT, upiratesoba yvela SemTxvevaSi adgilobriv 

mosaxleobas unda mianiWon da is mainc SesTavazon, rom mSeneblobis damTavrebisa 

da eqspluataciaSi gaSvebis Semdeg iqauri macxovreblebi garkveuli Semosavlis 

(saSualod mogebidan 5 – 10 %-is) mewile gaxadon. mxolod am SemTxvevaSi SeiZleba 

daeTanxmon isini eleqtrosadgurebis maT teritoriaze aSenebas. yovelive amis miR-

weva ki SesaZlebelia Sesabamisi kanonis miRebis pirobebSi. 

ase rom, xelisufleba unda dainteresdes am sakiTxiT, radgan igi isedac val-
debulia biujetidan daafinansos am mosaxleobis socialuri Tu sxva moTxovnebi, 
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rac gacilebiT ufro Zviri daujdeba, vidre aRniSnuli winadadeba. amdenad, mora-
luradac da ekonomikuradac gamarTlebuli iqneba xelisuflebis qmedeba. sxva Sem-
TxvevaSi is, rac wina wlebSi moxda xudonhesTan da namaxvanhesTan mimarTebaSi, 

daaxloebiT imave scenariT warimarTeba sxva danarCeni hesebis mSeneblobac. 

bolo xuTi wlis ganmavlobaSi Cven mier Seswavlil iqna zemoT dasaxelebuli 

mdinareebis xeobebi. kvlevis Sedegad miRebul iqna daskvna, rom sam-xuT weliwadSi 

am mdinareebze SesaZlebeli gaxdeba saSualod 2000 megvt simZlavris aTviseba da, 

Sesabamisad, 10 mlrd kvt.sT-is wliuri gamomuSaveba. sayuradReboa is faqtic, rom 

reJimulad aRmosavleT da dasavleT saqarTveloSi energetikuli balansis metna-
klebad SesanarCuneblad saWiroa aRmosavleT saqarTveloSi, kerZod md. mtkvarze, 

iorsa da aragvze damatebiT garkveuli simZlavreebis aTviseba (md. mtkvarze, jamuri 

150 megvt-is farglebSi, xolo gardabnis Tboeleqtrosadgurze _ saSualod 300 

megvt-iani axali blokis damatebiT).  

mudmivad mzardi energosistemis uzrunvelsayofad, cxadia, mxolod eleqtro-
sadgurebis mSenebloba ar aris sakmarisi. saWiroa axali qvesadgurebisa da eleq-

tromagistralebis (eleqtrogadamcemi xazebis) mSenebloba rogorc satranzito, ise 

Sida gadacemebisaTvis. amJamad saxelmwifo eleqtrosistema axorcielebs TurqeTis 

mimarTulebiT 500 kvt-iani eleqtrogadamcemi xaziT da 500/400 qvesadguriT, eleq-

troenergiis eqsports. cnobisaTvis, TurqeTSi saqarTvelodan miwodebuli energiis 

mesakuTre ZiriTadad mezobeli qveynebia (ruseTi, azerbaijani). saqarTvelodan ele-

qtroenergia (garda TurqeTisa) SeiZleba miewodos aziis, arabeTisa da evropis qve-

ynebs. amJamad mimdinareobs Savi zRvis wyalqveSa magistraliT eleqtroenergiis 

evropisaTvis miwodebis proeqtis ganxilva. 

samomavlod, ruseT-ukrainis omis damavrebis Semdeg, aucilebeli iqneba ruse-
Tisa da ukrainis gavliT evropaSi Warbi eleqtroenergiis miwodeba. rac ufro 

mravalsaxovani iqneba eleqtroenergiis mimwodebeli magistraluri xazebi, miT uf-

ro momgebian finansur Sedegs miaRwevs yvela monawile qveyana.  

aRsaniSnavia, rom saqarTvelo mdidaria ara marto hidroresursebiT, aramed 

qarisa da mzis energiebiTac. Catarebuli kvlevis safuZvelze SeiZleba iTqvas, rom 

qaris jamuri energia uaxloes sam weliwadSi SesaZlebelia aTvisebul iqnes saSua-
lod 300 megvt-is odenobiT. am sakiTxze saqarTveloSi muSaoben calkeuli mecni-

erebi da jgufebi, romlebic ikvleven, Tu, sad (romel adgilas) ra simZlavris qaris 

eleqtrosadgurebis aSenebaa SesaZlebeli, magram jerjerobiT, samwuxarod, es sa-

kiTxi saxelmwifos mxridan gadauWrelia. 

rac Seexeba mzis energias, misi gamoyenebiT kidev ufro meti simZlavris miReba 

SeiZleba, vidre cxrilSia mocemuli. 

zemoTqmulidan gamomdinare, cxadia, rom energetikis momavali, wyalTan da 

qarTan erTad, mzis energiis maqsimalurad aTvisebasTanaa dakavSirebuli. Cveni 

kvleviT mtkicdeba, rom yoveli sacxovrebeli maRlivi korpusis saxuravi eqvem-
debareba mzis panelebis damontaJebis pirobebs, saidanac miRebuli energiis mocu-
loba rogorc qalaqebis, ise soflebisaTvis saerTo moxmarebis 20_30 %-s gauto-

ldeba. es ukve realobaa, radgan ganviTarebul qveynebSi didi xania am mimarTulebiT 

muSaoben da ukve dadebiT Sedegebsac aRweven. unda gvaxsovdes, rom adamianis nor-

maluri arsebobisaTvis mTavaria sufTa garemo, rac uSualod aris damokidebuli 

gamomuSavebuli energiis wyaroebze. dReis mdgomareobiT dedamiwis atmosfero imde-
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nad aris dabinZurebuli mavne nivTierebebiT, rom mosalodnelia iseTi uaryofiTi 

procesebis ganviTareba, romelic safrTxes Seuqmnis adamianis normalur arsebobas. 

droa, TiToeulma adamianma da garkveulma struqturebma (visac es xelewifeba) 

ufro metad izrunon ekologiurad sufTa garemos SenarCunebasa da momavali Tao-
bebis gadarCenaze.  

saqarTvelos mosaxleobas dedabunebam yvelaferi misca imisaTvis, rom sufTa 

garemoSi icxovros. amitom, Tu gvinda gadavrCeT, anu sufTa garemoSi vicxovroT, 

aucilebelia sakuTari, ekologiurad gamarTlebuli, eleqtroenergiis mopoveba da 

moxmareba viswavloT. 

 

daskvna 

eleqtroenergiaze mzardi moTxovnebidan gamomdinare, aucilebelia axali sim-
Zlavreebis aTviseba, rac xels Seuwyobs ara marto sakuTari moxmarebis uzrunvel-
yofas, aramed saeqsporto energiis im raodenobiT gamomuSavebas, rac Semosavlebis 

saxiT qveynis biujetSi mniSvnelovan adgils daikavebs.  

axali simZlavreebis aTvisebis programa unda gulisxmobdes rogorc hidro- 

da Tbosadgurebis mSeneblobas, ise qarisa da mzis energiebis gacilebiT meti rao-
denobiT aTvisebas, rac garkveulwilad Seamcirebs dargSi arsebul risk-faqtorebs 

da ruseTis mxridan engurhesTan dakavSirebul arajansaR damokidebulebas. 

saqarTvelos energetikis ganviTareba uSualod xelisuflebis erT-erTi mTava-
ri sazrunavia. pirvel rigSi, saWiroa energetikis saministros aRdgena, romelmac 

unda uxelmZRvanelos axali simZlavreebis droulad aTvisebas da sxva teqnikuri 

da ekonomikuri procesebis ganviTarebas.  

warmodgenili masala eyrdnoba rogorc mecnierul kvlevebs, aseve mravalwli-

an gamocdilebas. Tu Cveni sazogadoeba sworad ar gansazRvravs cxovrebis wesebs 

da ar miiRebs swor gadawyvetilebebs, mxolod mecnieruli kvlevebi (rac ar unda 

maRalxarisxovani iyos) qveynis mosaxleobis keTildReobas ver uzrunvelyofs. 
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AN OPPORTUNITY TO IMPROVE THE ENERGY SECTOR IN GEORGIA 

M. Pirtskhelani 

(Learned Secretary of the Commission for Studying Mountain Problems of the Georgian National Academy 
of Sciences) 
 

Resume. The Soviet Union, which included 15 allied countries, collapsed in 1989. Before that, the 
unified state had a unified energy system, which was state property. After the collapse of the state, the unified 
energy system also collapsed, the form of ownership and even the country's lifestyle changed. Therefore, 
naturally, the need to carry out reforms was on the agenda in Georgia. 

 The positive and negative sides of the carried out reform is analyzed in depth. Possibilities of energy 
development are described and conclusions are made, which ultimately made it necessary to create a new 
management system for the field. 

 
 Keywords: clean environment; energy; power plant; power system; safety. 
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metalurgia 

 

 

detalebis ganmtkiceba plastikuri deformirebiT 

slava mebonia, gela oTaraSvili, Tamar cercvaZe, nino kenWiaSvili  

(r. dvalis manqanaTa meqanikis instituti, saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia metalurgiuli danadgarebis detalebis ganmtkicebis proce-

sebi zedapiruli plastikuri deformirebiT, Sesrulebulia maTi analizi da gamovle-

nilia dadebiTi da uaryofiTi mxereebi. moyvanilia ganmtkicebis xerxebis da Sesabamisi 

mowyobilobebis sqemebi, romlebic detalebis zedapiruli ganmtkicebis, maTi saime-

doobis gazrdisa da muSaobis gaxangrZlivebis saSualebas iZleva. 
 

sakvanZo sityvebi: gamtkiceba; detali; plastikuri deformacia. 

 

Sesavali 

metalurgiuli manqana-danadgarebis muSaobis resursi bevradaa damokidebuli 

detalebis simtkiceze da cveTamedegobaze.Aam danadgarebis saimedo muSaobisaTvis da 

normaluri eqspluataciisaTvis gadamwyveti mniSvneloba aqvs saremonto samuSaoebis 

saTanado doneze Catarebas, rac moiTxovs mosamzdebel piriodSi namuSevari de-
talebis aRdgenas sxvadasxva meTodebiT, romelTa Soris mniSvnelovani adgili uka-
via plastikuri deformirebiT detelebis zedapirul ganmtkicebas [1-4]. 

plastikuri deformirebis meTodebiT detelebis ganmtkiceba damyarebulia li-

Tonebis Tvisebaze _ rRvevis gareSe SeinarCunos datvirTvis zemoqmedebiT miRebuli 

forma da zomebi. plastikuri deformaciis dros liTonis nawilakebi gadadis dau-
zianebeli ubnebidan gacveTil ubnebze, rac xels uwyobs detalis zomebis aRdgenasა 
da zedapiris ganmtkicebas. 

 
 
ZiriTadi nawili 

zedapiruli plastikuri deformaciiis meTodebiT detalebis ganmtkiceba iw-
vevs maTi simtkicisa da cveTamedegobis gazrdas. am meTodis sikeTe imaSi mdgoma-
reobs, rom madeformirebeli instrumentis zemoqmedebiT detalis zedapiruli mi-
krousworobebi plastikurad deformirdeba da xdeba maTi Rrmulebis Sevseba, ris 

Sedegadac detalis zedapiruli fena ufro mtkice xdeba. mikrousworobebis liTo-

nis gamonaSverebi gadaadgildeba orive mimarTulebiT da miiReba zedapiris axali 

profili mikrousworobebis naklebi simaRliT (nax. 1). 
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nax. 1. zedapiris plastikuri deformireba  

 
zedapiris plastikuri deformirebis Sedegad izrdeba detalis zedapiris si-

sale, daRlilobis amtanoba (30 – 70 %-iT) da cveTamedegoba (1,5–2-jer). 

zedapiruli plastikuri deformirebis meTods miekuTvneba burTulebiT da 

gorgolaWebiT detalebis muSa zedapiris mogorva, almasiT gauToeba, safantWa-
vluri damuSaveba.  

burTulebiT da gorgolaWebiT zedapiris mogorva xdeba saxarato Carxebze 

specialuri samarjvebiT. saxarato Carxze Mmogorvis procesi mocemulia me-2 nax-

ze, xolo sqemebi _ me-3 nax-ze. damuSavebuli zedapiris simqise, ganmtkicebis xarisxi 

da procesis mwarmoebluroba damokidebulia damuSavebis reJimze _ mogorvis siC-
qareze, instrumentis mowodebaze, damuSavebis nametze da instrumentze moqmed 

Zalaze. instrumentze moqmedi Zala ki damokidebulia liTonis sisaleze, plasti-
kurobaze, zedapiris xorklianobaze, detalisa da instrumentis konstruqciis Ta-
viseburebaze. Tu instrumentis dawola detalze Zalian mcirea, ver moxdeba mik-
rousworobebis srulyofili gauToeba, magram, Tu dawolis Zala Zalian didia, aman 

SeiZleba gamoiwvios detalis zedapiruli fenebis rRveva da instrumentis 

gamosadegobis vadis Semcireba [5]. 
 

 

 nax. 2. mogorvis sqemebi: a – gare cilindruli zedapiris mogorva gorgolaWiT;  

b – fasonuri zedapiris mogorva gorgolaWiT; g – Siga cilindruli zedapiris  

mogorva gorgolaWiani separatoriT; d – Siga cilindruli zedapiris mogorva 

burTulebiani separatoriT 
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nax. 3. detalis zedapiris mogorva saxarato Carxze:  

1 – sagoravi instrumenti; 2 – detali 

 

zemoT moyvanili sqemebis mixedviT mogorviT damuSaveba gamoiyeneba cilindru-
liAda fasonuri zedapirebisaTvis, haltelebisaTvis, ganivi da grZivi RarebisaTvis. 

radganac damuSavebis process Tan axlavs mniSvnelovani dawola, amitom rekomende-
bulia mravali gorgolaWiT aRWurvili iseTi xelsawyos gamoyeneba, romelSic 

Zalebis moqmedeba dabalansebulia. erTi gorgolaWiT mogorva SeiZleba gamoyene-
bul iqnes mxolod Zalian xisti detalebis dasamuSaveblad. gorgolaWebiTa da 

burTulebiT aRWurvili zedapirebis mogorvis mowyobiloba, rogorc wesi, warmoa-
dgens universalur liTonsaWrel Carxebs. magaliTad, gare zedapirebis mogorvisas 

gamoiyeneba saxarato, revolveruli, karuseluri Carxebi; Siga zedapirebis mogo-
rvisas _ saburRi Carxebi da brtyeli zedapirebis mogorvisas _ ganivsarandi Car-
xebi. 

mogorvis Zalis dadgena SesaZlebelia eqsperimentuli gziT an gaangariSebiT. 

Tu zedapiris mogorva burTulebiT xdeba, mogorvis Zalis formula iqneba:  

𝑃𝑃 = � 𝑑𝑑𝑑𝑑
0,54𝐸𝐸

�
2
𝑞𝑞, 

magram, Tu zedapiris mogorva gorgolaWebiT xorcieldeba, maSin mogorvis Zalis 

formula iqneba: 

𝑃𝑃 =
𝐷𝐷𝐷𝐷𝑞𝑞2

0,126𝐸𝐸 �𝐷𝐷𝑑𝑑 + 1�
, 

sadac 𝑑𝑑 aris burTulis an gorgolaWis diametri, mm;  
−q kuTri wnevis udidesi mniSvneloba, n/mm2;  

−E dasamuSavebeli masalis drekadobis moduli, n/mm2; 

−D detalis diametri, mm;  

−b detalis da gorgolaWis kontaqtis sigrZe, mm.  

kuTri wnevis udidesi mniSvnelobaa: 𝑞𝑞 = (1,8 − 2,1)𝜎𝜎𝑆𝑆. 
instrumentis grZivi miwodeba mniSvnelovan gavlenas axdens zedapiris simqi-

seze, sisalesa da procesis mwarmoeblurobaze. instrumrentis grZivi miwodeba bur-
TuliT an sferuli gorgolaWiT muSaobis dros udris 0,1–0,3 mm/bruns da cilin-
druli gorgolaWis SemTxvevaSi _ 0,2–0,6 mm/bruns.  
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mogorvis siCqare arsebiT gavlenas ar axdens zedapiris simqiseze, magram masze 

damokidebulia procesis mwarmoebluroba da amitom igi maqsimaluri unda iyos. 

mogorvis nameti δ  damokidebulia sawyisi da damuSavebuli zedapirebis simqiseze. 

mogorvis nametia ),(35,1 zz RR ′−=δ  sadac zz RR ′, , Sesabamisad, sawyisi da damuSavebuli 

zedapirebis simqisea. 

dasamuSavebuli zedapirebis saxeobebidan gamomdinare, gamoiyeneba sxvadasxva 

konstruqciis sagoravebi [6]. lilvebis mogorva xdeba burTuliani sagoraviT, rom-

lis konstruqcia mocemulia me-4 nax-ze. 
 

 
nax. 4. burTuliani sagoravi: 1 _ korpusi; 2 _ WanWiki; 3 _ separatori;  

4 _ sakisari; 5 _ sagoravi; 6 _ burTula; 7 _ saWerela 

 
mowyobiloba Seicavs korpuss (1), romelSic RerZebze (5) dayenebulia ori bur-

Tula-sakisari (4). mowyobiloba magrdeba saxarato Carxis suportSi saWerelaTi (7). 

15-16 mm diametris mqone madeformirebeli burTula (6) dgas separatorSi (3), rome-
lic muSaobis dros miWerilia namzadTan. 

almasiT gauToeba gulisxmobs detalis zedapiruli fenis plastikur defor-
mirebas instrumentiT, romlis muSa elementia almasi an zesali masala _ boris 

nitridi. procesis sqema mocemulia me-5 nax-ze.  

 
nax. 5. zedapiruli fenis deformirebis sqema: 1 _ sawyisi zedapiris mikrousworobebi;  

2 _ liTonis Tia; 3 – indentori; 4 -_ zedapiri gauToebis Semdeg 

 

am procesis dros instrumentisa da detalis kontaqtis, anu deformaciis zona-
Si xdeba liTonis lokaluri gadasvla plastikur mdgomareobaSi, ris Semdegac 

icvleba zedapiruli fenis meqanikuri maxasiaTeblebi; kerZod, imatebs sisale, daR-
lilobiTi simtkice da cveTamedegoba [7].  

procesis ZiriTadi parametrebia almasis indentoris sferuli zedapiris radi-

usi 𝑅𝑅, mogorvis siCqare ,v  instrumentis mowodeba 𝑆𝑆, gatarebaTa raodenoba 𝑍𝑍, da-

muSavebis nameti ∆  da instrumentze moqmedi Zala 𝑃𝑃. 
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almasis indentoris sferuli zedapiris radiuss iReben dasamuSavebeli masa-
lis sisalis mixedviT (rac metia es sisale, miT naklebia indentoris radiusi). 

cxrilSi moyvanilia almasis radiusebis mniSvnelobebi.  

  

almasis radiusebis mniSvnelobebi 

№ dasamuSavebeli masalis sisale almasis radiusi, mm 
1 HB<300 2,5 – 3,5 

2 HRC 35 - 50 1,5 - 2,5 

3 HRC 50 - 65 1,3 - 22 
 

gauToebis Zala damokidebulia liTonis fizikur-meqanikur Tvisebebze, dasa-

muSavebeli zedapiris zomebsa da formaze; aseve instrumentis, anu almasis, radi-

usze. Tu instrumentis dawola detalze optimalurze naklebia, mikrousworobebis 

srulyofili gauToeba ar moxdeba. Zalian didi dawolis Zala ki gamoiwvevs deta-

lis zedapiruli fenebis rRvevas. gauToebis Zala, Cveulebriv, 150–300 n-s Seadgens. 

optimalurad miiCneva iseTi Zala, romlis moqmedebis dros miiReba minimaluri xor-

klianoba. optimaluri Zala gamoiTvleba formulebiT: 

nawrTobi foladebisaTvis: 

𝑃𝑃𝑂𝑂𝑂𝑂𝑂𝑂 = 0,013𝐻𝐻𝐻𝐻(
𝐷𝐷𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎
𝐷𝐷 + 𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎

)2; 

uwrTobi foladebisa da feradi liTonebisaTvis: 

𝑃𝑃𝑂𝑂𝑂𝑂𝑂𝑂 = 0,08𝐻𝐻𝐻𝐻(
𝐷𝐷𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎
𝐷𝐷 + 𝑅𝑅𝑎𝑎𝑎𝑎𝑎𝑎

)2, 

sadac 𝐻𝐻𝐻𝐻aris dasamuSavebeli masalis sisale vikersis mixedviT, n/mm2; 

𝐷𝐷 −detalis diametri, mm; 

𝑅𝑅 −almasis radiusi, mm. 

instrumentis grZivi mowodeba iseTi unda iyos, rom detalis zedapirze ar 

darCes arcerTi daumuSavebeli ubani. Zalian mcire miwodeba ar aris sasurveli, 

vinaidan am SemTxvevaSi Zalebis modebis jeradoba izrdeba da amis gamo zedapiris 

xarisxi uaresdeba. nawrTobi foladebisaTvis misaRebi miwodebaa 0,02–0,05 mm/bruni 

(almasis 23,1 ÷=R  mm), xolo uwrTobi foladebisa da feradi liTonebisaTvis _ 

0,03–0,06 mm/bruni (almasis 5,35,2 ÷=R  mm). gauToebis siCqare 10–100 m/wT farglebSia 

da is praqtikulad gavlenas ar axdens zedapiris xarisxze. 

almasiT gauToeba uzrunvelyofs detalebis zedapiris miRebas 08,004,0 ÷=aR
mkm simqisis farglebSi. am dros sisale izrdeba 25_30 %-iT, cveTamedegoba _ 40_60 

%-iT da daRlilobiTi amtanoba _ 30–60 %-iT.  

gauToebis Semdeg miRebuli simqise gamoiTvleba formuliT: 

𝑅𝑅𝑧𝑧′ = 𝑅𝑅 −�𝑅𝑅2 −
𝑆𝑆2

4
, 

sadac R aris almasis indentoris sferuli zedapiris radiusi; 

−S instrumentis miwodeba, mm/bruni. 

gauToebis Sedegad ganmtkicebuli fenis sisqea  

𝛿𝛿 = (1 −
𝜎𝜎𝑏𝑏
𝜎𝜎𝑏𝑏′

) ⋅
𝑑𝑑
2

, 
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sadac d aris detalis diametri, mm; 

−bσ detalis simtkice, megpa; 

−′bσ detalis zedapiruli fenis simtkice gauToebis Semdeg, megpa 

liTonis ZiriTadi deformacia mimdinareobs pirveli gatarebis dros; amasTan, 

gatarebaTa ricxvis gazrda umniSvnelod moqmedebs zedapiris simqiseze. amitom ume-

tes SemTxvevaSi detalis damuSaveba xdeba erTi gatarebiT. 

safantWavluri damuSaveba gankuTvnilia resorebis, zambarebis, lilvebis, kbi-

lanebisa da SeduRebis nakerebis ganmtkicebisaTvis. safantWavluri damuSaveba (gan-

mkiceba) mdgomareobs detalis zedapiris plastikur deformirebaSi didi siCqariT 

(30 – 90 m/wm) moZravi safantis nakadiT. aseTi damuSavebis Sedegad detalSi warmo-

iqmneba 0,5_0,7 mm sisqis ganmtkicebuli zedapiruli fena [8].  

plastikuri deformacia iwvevs rogorc kumSvis narCen Zabvebs gamagrebul ze-

dapirze (nax. 6), ise Siga gaWimvis Zabvebsac. zedapiruli mkumSavi Zabvebi iCens 

winaaRmdegobas liTonis daRlilobis mimarT. gaWimvis Zabvebi detalis siRrmeSi ar 

aris iseTi problemuri, rogorc gaWimvis daZabuloba zedapirze, radgan naklebad 

savaraudoa, rom bzarebi Signidan iwyebodes [9, 10]. 
 

 
nax. 6. ganmtkicebuli fenis formireba 

 

saboloo jamSi, detalze warmoiqmneba zedapiruli fena kumSvis narCeni Zabvebis 
xelsayreli sqemiT, romlis gavlena ZiriTadad gansazRvravs zedapiris plastikuri 

deformaciiT ganmtkicebis did efeqts da detalis gamosadegobis vadis gazrdas.  
safantis zoma da masala SeirCeva detalis zomisa da damuSavebuli zedapiris 

sasurveli simqisis mixedviT. foladis detalebis damuSaveba xdeba Tujis an zamba-
ruli foladisagan damzadebuli safantiT, xolo feradi Senadnobebisa _ aluminis 

an foladis safantiT. 
safantisadmi kinetikuri energiis miniWebis xerxis mixedviT ganasxvaveben pnev-

matikur (safantWavluri damuSaveba) da meqanikur (safantmfrqveviT damuSaveba) da-
nadgarebs. pnevmatikur danadgarebSi safanti energias iRebs 0,5–0,6 megpa wnevamde 

SekumSuli haeris Wavlidan, xolo meqanikur danadgarebSi _ mbrunavi rotorisagan 

[11]. 
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me-7 nax-ze warmodgenilia safantWavluri danadgaris sqema.Ddanadgari Seicavs 

haeris turbinas, bunkers safantiT, separators, gamwov ventilators. 

 
nax. 7. safantWavluri danadgari: 1 _ rotori; 2 _ eleqtroZrava; 

3 _ bunkeri safantiT; 4 _ separatori; 5 _ ventilatori 

 
safantWavluri danadgari muSaobs Semdegi principiT: turbinis rotori (1) 

warmoqmnis haeris nakads, romelic itacebs bunkeridan safants (3). safanti didi 

siCqariT ejaxeba dasamuSavebel zedapirs, romelic ganicdis plastikur defor-

macias. zedapiridan areklili safanti da moSorebuli nawilakebi (xenji, Jangi, 

saRebavi da sxv.) haeris nakadTan erTad Sedis separatorSi (4), sadac xdeba safantis 

gancalkeveba da bunkerSi dabruneba. ventilatori (5) uzrunvelyofs heris nakadis 

ganuwyvetliv moZraobas. 

meqanikuri safantmfrqvevi danadgarebis arsebuli konstruqciebidan aRsani-

Snavia doluri tipis danadgari, romelic kompaqturia da gamoirCeva saimedo muSa-
obiT (nax. 8). 

 

nax. 8. doluri tipis safantmfrqvevi danadgari 
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meqanikuri safantmfrqvevi danadgarebis mTavari kvanZia safantmfrqvevi aparati 

(nax. 9). 

 

nax. 9. safantmfrqvevi aparati 

safantmfrqvevi aparatis ZiriTadi detalia niCbiani rotori. mas aqvs eqvsi 

niCabi safantis gasafrqvevad. rotori moTavsebulia korpusSi, romelic Signidan 

amogebulia cveTamedegi masaliT. rotori statikurad da dinamikurad dabalan-
sebuli unda iyos. aparatis yvela detali, romelic ganicdis intensiur cveTas 

mzaddeba uxvad legirebuli Tujisagan, romelic gamoirCeva cveTamedegobiT. 

 

daskvna 

zedapiruli plastikuri deformirebiT detalebis ganmtkicebiT SesaZlebelia 

maTi daRlilobiTi simtkicisa da cveTamedegobis gazrda minimaluri danaxarjebiT; 

amasTan, izrdeba detalis zedapiris sisale, zedapirul fenebSi warmoiqmneba xel-
sayreli mkumSavi Zabvebi, daRlilobis amtanoba imatebs 30–70 %-iT, xolo cveTame-

degoba _ 1,5–2-jer. zedapiruli plastikuri deformirebis meTodTagan gansakuTr-

ebuli upiratesobiT sargeblobs almasiT gauToebis meTodi. am meTodis gamoyenebis 

dros sisale izrdeba 25–30 %-iT, cveTamedegoba _ 40_60 %-iT da daRlilobiTi 

amtanoba _ 30–60 %-iT. 
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METALLURGY 
 

HARDENING OF DETAILS BY PLASTIC DEFORMATION 

S. Mebonia, G. Otarashvili, T. Tsertsvadze, N. Kenchiashvili 

(R. Dvali Institute of Machine Mechanics, Georgian Technical University) 
 

Resume. The processes of strengthening metallurgical equipment details by surface plastic deformation 
are discussed, their analysis is performed and positive and negative sides are identified. Schemes of 
reinforcement methods and corresponding devices are given, which allow to make surface reinforcement of 
details and increase their reliability and service period. 

 
 Keywords: detail; hardening; plastic deformation. 
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masalaTncodneoba 

 

 

Fe-Cr sistemis araregularuli myari xsnaris or fazad ganSreveba 

giorgi gordeziani, ramaz xarati, Tamar lolaZe, nino kenWiaSvili,  

nato kanTelaZe  

(saqarTvelos teqnikuri universiteti, f. TavaZis metalurgiisa da 

masalaTmcodneobis instituti) 

 

reziume: binaruli araregularuli xsnarebis or fazad ganSrevebis procesebis 

dasadgenad SemuSavda kritikuli wertilebis saanalizo Termodinamikur-maTematikuri 

meTodi. aRniSnuli meTodis gamoyenebiT Fe-Cr SenadnobTa sistemaze Catarda Teoriuli 

xasiaTis kvlevebi da dadginda Fe-Cr sistemis araregularuli α_myari xsnaris or izo-
morful fazad (α1+α2) ganSrevebis temperaturul-koncentraciuli pirobebi. ganSreve-

buli fazebisaTvis gamoTvlilia wonasworuli koncentraciebi da agebulia Sesabamisi 

diagramebi. 
 

sakvanZo sityvebi: gibsis potenciali; kritikuli wertilebi; spinodaluri daS-
la; urTierTqmedebis parametrebi; fazuri ganSreveba. 

 

Sesavali 

Tanamedrove masalaTmcodneobaSi farTod gamoiyeneba Termodinamikuri kvle-

visa da ricxviTi analizis meTodebi, romlebic ara marto aadvilebs eqsperimentebs, 

aramed mTel rig SemTxvevebSi kvlevis erTaderT saSualebas warmoadgens. magali-

Tad, liTonuri xsnarebis fazuri ganSrevebis procesebis praqtikulad dadgena Se-

saZlebelia gisosis parametrebis erTmaneTTan SedarebiT matricidan fazis gamo-

yofamde da gamoyofis Semdeg. Tu procesi warimarTa gisosis parametrebis (struq-
turis) Seucvlelad, maSin fazuri gardaqmna muxruWdeba, sakvlevi xsnari (faza) 

gadadis arastabilur mdgomareobaSi da Seurevlobis areebis warmoqmniT ganSre-

vdeba msgavsi struqturuli agebulebis da gansxvavebuli koncentraciuli Sed-

genilobis izomorful fazebad.  

aRniSnuli procesebis dadgena da Seswavla metad aqtualur sakiTxs warmoad-

gens, radgan am sakiTxis gadawyvetiT SesaZlebelia liTonur SenadnobTa sistemebis 

mizanmimarTulad SerCeva da sxvadasxva daniSnulebiT gamoyeneba. magaliTad, gan-

Srevebis procesebi uaryofiT zegavlenas axdens sakonstruqcio Senadnobebze; amav-

droulad, es procesebi warmatebiT gamoiyeneba kompoziciuri masalebis Sesaqmne-

lad.  

ganSrevebis winapirobaa gadajerebuli liTonuri xsnaris kritikul tempera-
turamde gadaciveba maRali siCqariT, rac ganapirobebs sistemis mdgomareobis uecar 

Secvlas aramdgradobisaken. aseT pirobebSi xdeba najeri xsnaris kritikulze da-

bal temperaturaze Termodinamikur wonasworobaSi myofi ori an sami xsnaris na-
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revad (orfaza an samfaza ganSreveba) daSla da matricul sawyis xsnarze naklebi 

Tavisufali energiis mqone Seurevlobis areebis warmoqmna. 

ganSrevebis procesebi spinodaluri daSlis meqanizmiT mimdinareobs [1], rom-

lis Tanaxmad gadacivebuli xsnari izomorful fazebad ganSrevdeba, Tu misi kri-

tikuli wertilebi aRmoCndeba Tavisufali energiis mrudis SezneqilobiT qveviT 

mimarTul nawilSi, romlis gadaRunvis wertilebisaTvis marTebulia toloba:  

 
2 2

1 1 2 1 2( ) / ( , ) 0G T x x x xδ δ = , (1)  

sadac G gibsis energiaa,  
T _ temperatura,  
x1, x2 _koncentraciebi. 

 

 

ZiriTadi nawili 

Cven mier SemuSavebulia Termodinamikur-maTematikuri kvlevis meTodi, rome-
lic saSualebas iZleva Teoriulad dadgindes binaruli araregularuli xsnarebis 

or fazad ganSrevebis temperaturul-koncentraciuli pirobebi Sesabamisi liTo-
nuri sistemebisaTvis. kvlevisaTvis SeirCa Fe-Cr sistemis araregularuli α_myari 
xsnari, risTvisac Sedgenil iqna gibsis (G, jouli) Termodinamikuri potencialis 

gamomsaxveli funqcia (2), romlis sizuste uzrunvelyofilia misi enTalpiuri maxa-
siaTeblis gazrdili polinomis rigiT:  

 
2 3 4

1 2 1 2 0 1 2 1 2 2 1 3 2 1 4 2 1( , , ) [ ( ) ( ) ( ) ( ) ]G x x T x x x x x x x x x xα α α α α= + − + − + − + − +   

 
2 3 4

1 2 0 1 2 1 2 2 1 3 2 1 2 1 1 2 0[ ( ) ( ) ( ) ( ) ] [x x b b x x b x x b x x x x x x c+ + − + − + − + − + +   (2) 

 
2 3 4

1 2 1 2 2 1 3 2 1 4 2 1 1 1 2 2( ) ( ) ( ) ( ) ] [ ln( ) ln( )]c x x c x x c x x c x x RT x x x x+ − + − + − + − + +  
mocemul funqciaSi x1 da x2 cvladebi, Sesabamisad, rkinisa da qromis koncen-

traciebia; T _ temperaturaa; αi, bi, ci – or elements Soris urTierTqmedebis xuTwev-

riani parametrebia (jouli), romlebic Sedgeba temperaturaze wrfivad damokide-

buli da damoukidebeli wevrebisagan: αi = αi0+αitT, bi = bi0+bitT, ci = ci0+citT; R _ universalu-

ri mudmivaa da 8,31 jouli-kelvinis tolia.  
kritikul temperaturasa da kritikul koncentraciebs Soris damokidebulebis 

dadgena moiTxovs sistemis Tavisufali energiis (gibsis potencialis) minimizacias 
[2], anu meore rigis kerZo warmoebulebis ganulebas:  

 
2 2

1 . 2 . 1 ./ 2 (1/ 1/ ) 0G x b RT x x∂ ∂ = + + =kr kr kr ,  (3)  

 
2 2

2 . 2 . 1 ./ 2 (1/ 1/ ) 0G x a RT x x∂ ∂ = − + − =kr kr kr ,  (4)  

 
2

1 2 . 2 1 ./ / 0G x x c a b RT x x∂ ∂ ∂ = − − + =kr kr .  (5) 

miRebuli (3), (4) da (5) gantolebebidan maxasiaTeblebs Soris miiReba Semdegi 

damokidebuleba: 

 . 2 . 1 .2( ) /(1/ 1/ )RT c b a x x= − − −kr kr kr   (6) 

Cvens SemTxvevaSi, saqme exeba araregularuli xsnaris arasimetriul Sedgeni-

lobas (x1 ≠ x2 ≠ 0,5 da b > c < a), anu iseT Sedgenilobas, romlis kritikuli wertilebi 

gadagvarebulia. aqedan gamomdinare, kritikuli koncentraciebisaTvis ver amoix-

sneba ∂2 G ∕ ∂x1
2, ∂2 G ∕ ∂x2

2
 da ∂2 G ∕ ∂x1∂x2

 funqciebi, an kidev amonaxsns mravali mniSvneloba 
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eqneba. umartivesi tipis aramdgradoba mosalodnelia, roca mdgradobis matrica 

mxolod erTi sakuTrivi mniSvnelobiT ganisazRvreba, anu aramdgradoba gavlenas 

axdens mxolod erT cvladze. am SemTxvevaSi aRniSnuli cvladi, mniSvnelovania 

maxasiaTeblebis Semdgomi ganxilvisaTvis. amitom marTebulad migvaCnia mocemuli 

potencialis gardaqmna ZiriTadi cvladis funqciad, sxva cvladebiT maT Casana-

cvleblad da am standartuli maTematikuri procedurisaTvis lagranJis gardaqmnis 

gamoyenebiT. faqtobrivad es procedura SesaZlebelia im tipis potencialebisaTvis, 

romelTa cvladebs saerTo areSi aqvs ZiriTadi geometriuli struqtura (adgilo-

brivi da mmarTveli parametrebis CaTvliT), romelsac kontaqtur struqturas 

uwodeben. lagranJis gardaqmnis gamoyeneba kritikuli maxasiaTeblebis moZiebis sa-

Sualebas iZleva, rac, Tavis mxriv, orfaza ganSrevebis dadgenaSi gvexmareba gar-

daqmniT miRebuli Semdegi gamosaxulebebis saSualebiT: 

 2 2 2
1 2 2( / ) /( / ) ( ) /(2 )T T T

x G x x G dx T c a b aΦ = ∂ ∂ ∂ ∂ = − − ,  (7) 

 
2 0 2 0 2

1 2 1 2 2 2( / ) /(1 )(1 ) /(1 )(1 )x x xG x x x x x xΦ = ∂ ∂ ∂ −Φ +Φ = − + .  (8) 

miRebul gamosaxulebebSi elementebs (Fe-Cr) Soris urTierTqmedebis parametre-
bis (αi , bi, ci,) ricxviTi mniSvnelobebi aRebulia programa "Thermo-Calc"-is monacemTa 
bazebidan [3]. Sesabamisad, aRniSnul gamosaxulebebSi maTi CasmiT miiReba T, x1, x2, 
ricxviTi mniSvnelobebi.  

Catarebuli gaTvlebiT miRweul iqna dadebiTi Sedegi Fe-Cr sistemis araregu-
laruli α myari xsnarisTvis (sivrciT centrirebuli kuburi kristaluri gisosiT). 
dadginda, rom T= 820 °C kritikul temperaturaze garkveuli siCqariT gadacivebisas, 

α xsnari koncentraciuli SedgenilobiT (X Fe = 0.55, X Cr = 0.45) gadadis arastabilur 

mdgomareobaSi da or izomorful fazad ganSrevdeba: α1 + α2.  
dadgenili monacemebisa da fazuri diagramebis saangariSo „CALPHAD“ [4] 

meTodis gamoyenebiT agebul iqna Fe-Cr sistemis mdgomareobis (nax. 1) da araregula-

ruli α myari xsnaris ganSrevebis fazuri diagramebi (nax. 2). 
 

 

 

 

  
 
 
 
 
 
  
 

 

 

nax. 1. Fe-Cr SenadnobTa sistemis fazuri mdgomareobis diagrama 
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nax. 2. Fe-Cr sistemis or fazad ganSrevebuli araregularuli  

α myari xsnaris diagrama 

 

daskvna 

Cven mier warmodgenili Termodinamikuri analizi saSualebas iZleva ganSre-
vebis mimarTulebiT kvlevebi Cautardes binaruli Senadnobebis farTo speqtrs, ro-
melTagan SeirCa Fe-Cr sistemis klasikuri magaliTi, sadac σ  fazis arseboba gana-

pirobebs ganSrevebis procesebis mimdinareobas. kvlevis Sedegad dadginda, rom Fe-
Cr sistemis araregularuli myari xsnari koncentraciuli SedgenilobiT 

( 0,55, 0,45)Fe CrX X= =  garkveuli siCqariT 820 °C temperaturaze gadacivebisas, Seurev-

lobis aris warmoqmniT or izomorfulad erTgvarovan fazad (α1+α2) ganSrevdeba, 

romlebic erTmaneTTan Termodinamikur wonasworobaSia. kvlevis aRniSnuli meTo-
dika SesaZleblobas iZleva Teoriulad dadgindes ganSrevebis procesebis mim-
dinareoba gamoTvlebiT miRebul temperaturul-koncentraciul intervalSi. 
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MATERIALS SCIENCE 
 

TWO PHASE SEPARATION OF IRREGULAR SOLID SOLUTION OF Fe-Cr SYSTEM 

G. Gordeziani, R. Kharati, T. Loladze, N. Kenchiashvili and N. Kanteladze 

(Georgian Technical University, F. Tavadze Metallurgy and Materials Science Institute) 
 

Resume. For definition of two-phase separation processes of irregular binary solutions the critical point 
analyzing thermodynamical-mathematical method is elaborated. Using this method the theoretical researches 
were carried out on Fe-Cr alloys system. As the result of researches the temperature-concentration conditions 
were determined for separation processes into two isomorphic phases (α1 + α2) of irregular α-solid solution of 
Fe-Cr system. For separated phases the equilibrium concentrations were calculated and corresponding dia-
grams were constructed. 

 
 Keywords: critical points; Gibbs potential; interaction parameters; phase separation; spinodal 

decomposition. 
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satransporto mSenebloba 

 

 

Zvrisadmi mdgradi naxevrad xisti sagzao samosebi 

petre nadiraSvili, xviCa iremaSvili  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia Zvris deformaciebisadmi mdgradi naxevrad xisti sagzao 

samosis mowyobis sakiTxebi. am tipis sagzao samosebi, romlebic warmodgenilia Ror-
Risebri nawilakebisa da cement-qviSis xsnaris kompoziciiT, gamoirCeva satransporto 

da temperaturuli datvirTvebis mimarT mdgradobiT. maTi drekadobis moduli 1,5-jer 

aRemateba tradiciuli asfaltbetonis samosis drekadobis moduls.  

warmodgenilia asfaltbetonis an Savi RorRis konstruqciul fenaSi cement-qvi-
Sis xsnaris gamanawilebel-Camtkepni agregati, romlis gamoyenebiT SesasZlebelia ce-
ment-qviSis xsnaris sagzao samosze Tanabari ganawileba da fxvier fuZeSi Catkepna. 

 

sakvanZo sityvebi: asfaltbetoni; drekadobis moduli; naxevrad xisti sagzao 

samosi; saavtomobilo gza. 

 

Sesavali 

naxevrad xisti sagzao samosi warmoadgens asfaltbetonisa da cementbetonis 

kompoziciur konstruqcias, romelSic garkveuli struqturis saxiT Serwymulia bi-
tummineraluri masala da cement-qviSis xsnaris konstruqciuli sasruli elementebi. 

bitumisa da cemenetis erToblivi gamoyeneba saSualebas iZleva Seiqmnas deformacie-
bisadmi mdgradi axali saxeobebis naxevrad xisti fenilebi, romlebic gankuTvnili 

iqneba eqspluataciis specifikuri pirobebisaTvis.  

cement-qviSis narevis Setana samosis araxist konstruqciaSi saWiroebs mis 

modifikacias, sadac uzrunvelyofili iqneba xisti da araxisti elementebis drekad-

elastikuri urTierTqmedeba. amgvar kompoziciur konstruqciebSi mosazRvre elemen-
tebis drekadobis modulebi mkveTrad ar unda gansxvavdebodes erTmaneTisagan da 

maT Soris arsebuli sasazRvro fenebi unda uzrunvelyofdes aramkveTr ZalTa gada-
svlas araxistidan xistze da piriqiT. aRniSnuli urTierTqmedeba SeiZleba miRweul 

iqnes Semkvrelad bitumis mastikis gamoyenebiT, romelic sagrZnoblad zrdis feni-
lis drekad maxasiaTeblebs da aumjobesebs satransporto saeqspluatacio Tvisebebs. 

 
 
ZiriTadi nawili 

kompoziciur masalebSi igulisxmeba asfaltbetonis an Savi RorRis Semkvrive-
buli fena, romelic Seicavs Sualedur fenebs. gazrdili sixiste imis safuZvels 

iZleva, rom am tipis safars ewodos naxevrad xisti, vinaidan horizontaluri 

mimarTulebiT axasiaTebs xisti fenilis analogiuri mdgradoba, xolo vertika-
luri mimarTulebiT _ araxisti fenilis Tvisebebi. naxevrad xist fenilebSi cement-
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qviSis xsnaris elementebi gankuTvnilia sagzao fenilis drekad-xisti ConCxis Se-
saqmnelad, romelic kargad ewinaaRmdegeba avtomobilis Tvlisagan gadacemul 

damuxruWebis Zalebs da cxeli klimatis pirobebSi praqtikulad gamoricxavs feni-
lebis Zvris deformaciebs. naxevrad xisti kompoziciuri samosebis Seqmnisa da masSi 

gansxvavebuli masalebis erToblivi muSaobis aucilebeli pirobaa axali gaumya-
rebeli cement-qviSis xsnaris dakontaqteba bitummineralur narevTan da maTi erTo-
blivi datkepna sagzao samosis mowyobis procesSi.  

gamokvlevebma daadastura, rom jer kidev sveli gaumyarebuli cement-qviSis 

xsnari hidrataciis dros kargad ekvris bitummineralur masalas. maTi urTierTSe-
kavSirebis Zalebi ganpirobebulia cementis hidrataciis Sedegad warmoqmnili kavSi-
rebiT, adsorbciuli ZalebiT da sxv.  

naxevrad xisti safris Seqmna dakavSirebulia Semdegi ori ZiriTadi sakiTxis 

gadawyvetasTan. erTia safris Semadgenel komponentebs Soris Sinagani SeWidulobis 

uzrunvelyofa da meore _ Zaluri velis racionaluri gadanawileba xist da ara-
xist elementebs Soris, raTa moxdes aRniSnuli konstruqciis drekad-plastikuri 

substanciebis Zvris Zabvebisagan gantvirTva.  

teqnologiuri mosazrebebidan gamomdinare, gansazRvrul iqna bitumis adsor-
bcia mSrali da teniani cementis, cement-qviSis xsnarisa da cementis qvis zedapirze. 

adsorbciis aqtiurobis mixedviT isini ganlagdnen Semdegi TanamimdevrobiT:  
1. cementis qva (A=21.9X10-3);  
2. cementis-qviSis narevi (A=18.6X10-3);  
3. winaswar datenianebuli cementi 2 sT-is Semdeg (A=9.2X10-3); 
4. mSrali cementi (A=10X10-3).  

SedarebisTvis SesaZlebelia adsorbciis maCveneblebis moyvana, magaliTad, mi-
neraluri fxvnilisaTvis (A=12.810-3) da kvarculi fxvnilisaTvis, romelic <0.071 
mm-ze (A=4.410-3).  

eqsperimentebiT dadginda, rom adsorbcia iwyeba cementis hidrataciis dawye-
bidan da grZeldeba sakmaod didxans _ mis srul gamyarebamde.  

xist da araxist fazebs Soris Zalovani velis gadanawilebis sakiTxebis ga-
daWra da, Sesabamisad, kompoziciuri masalebisa da konstruqciebis optimaluri 

struqturis Seqmna sakmaod rTuli amocanaa, sadac gaTvaliswinebuli unda iqnes is 

garemoeba, rom sagzao cementis (mineraluri Semkvrelis) damatebam ar unda gamo-
iwvios temperaturuli nakerebis mowyobis saWiroeba (amasTan, igi unda miekuTvne-

bodes araxisti samosis tips).  
Cven mier SemoTavazebuli naxevrad xisti sagzao fenili Seicavs RorRis 

araxist namtvrevebs, romelTa Soris darCenili mikroforebi Sevsebulia cement-

qviSis gamyarebuli xsnariT. aseTi kompoziciuri fenili vertikalurad moqmedi 

Zalis gavleniT muSaobs, rogorc araxisti, xolo horizontalurad moqmedi Zalis 

mimarT _ rogorc xisti cementbetonis fenili.  
1-l nax-ze warmodgenilia naxevrad xisti sagzao samosis konstruqcia. 
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nax. 1. naxevrad xisti sagzao samosis konstruqcia: 1 _ asfaltbetonis an Savi RorRis 

marcvlebi; 2 _ cement-qviSis xsnari; 3 _ RorRis safuZvlis zeda fena;  
4 _ qviSa-xreSovani safuZvlis qveda fena 

 
 kompoziciuri masalis Zvris moduli gamoixateba Semdegi damokidebulebiT:  

𝐺𝐺 = 𝜏𝜏
𝛾𝛾
𝑡𝑡𝑝𝑝, 

sadac:  

τ aris Zvris Zabva. pa;  
γ  _ Zvris fardobiTi deformacia;  

t  _ datvirTvis moqmedebis dro. wm;  
p  _ plastikurobis indeqsi, romelic icvleba 10 ≤≤ p -is sazRvrebSi da damo-

kidebulia kompoziciur masalaSi cement-qviSis xsnaris Semcvelobaze. 
zogadad kompoziciuri masalis simtkice SeiZleba ganisazRvros Semdegi to-

lobiT:  
RK = K1 · K2 · K3 · RC , 

sadac  
RK da RC aris kompoziciuri masalisa da cement-qviSis narevis simtkice; K  
K1 – masalis makrostruqturis koeficienti; K 
K2 – koeficienti, romelic iTvaliswinebs bitumis Semkvrel Tvisebebs;  

K3 – koeficienti, romelic iTvaliswinebs datvirTvis saxeobas. 
garkveul sirTulesTanaa dakavSirebuli xsnaris Tanabari ganawileba samosis 

konstruqciul fenaSi.  
winamdebare statiaSi warmodgenilia asfaltbetonis an Savi RorRis fenaSi 

cement-qviSis xsnaris gamanawilebel-Camtkepni agregati (nax. 2).  
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nax. 2. agregatis saerTo xedi da konstruqciuli elementebi: 1 _ xvimiri cement qviSis 

xsnarisaTvis; 2 _ cilindruli doli-satkepni; 3 _ samkuTxa formis Tamasebi;  
4 _ xsnaris fenis mimmarTveli fari 

 
 aRniSnuli agregatis gamoyenebiT SesaZlebelia cement-qviSis xsnaris fenil-

ze ganawileba Tanabari sisqis fenad da fxvier fuZeSi Catkepna. garda amisa, misi 

saSualebiT miiRweva im procesebis gamartiveba da gaiafeba, romlebic gamoiyeneba 

naxevrad xisti fenilebis Sesaqmnelad.  

agregati muSaobs Semdegi principiT: mbrunavi cilindruli doli da mis ze-
dapirze xistad damagrebuli ganivi, erTmaneTisgan Tanabrad daSorebuli da urTi-
erTparalelurad ganlagebuli samkuTxa ganivkveTis mqone formis wiboebi (Tamasebi) 

ganapirobebs xsnaris watacebas Tanabari sisqis fenis calkeul zolebad da spe-
cialuri mimmarTveli faris daxmarebiT maT ganlagebas fuZis zedapirze; mbrunavi 

cilindruli doli imave wiboebis daxmarebiT axdens xsnaris efeqturad Catkepnas 

fxvieri fenis forebSi yovelmxrivi dawnevisa da ganivad gadinebis SezRudvis dros. 

 

daskvna 

cxeli da teniani klimatis SemTxvevaSi, gansakuTrebiT mTagoriani reliefisa-
Tvis, simtkicis ZiriTad kriteriumad saWiroa SeirCes Zvris deformaciebi. ase rom, 

fenilebis simtkicis maxasiaTeblebis SerCevisas gaTvaliswinebuli unda iqnes eqs-
pluataciis pirobebi – vertikaluri da horizontaluri Zalebis erToblivi zemo-
qmedebis reJimi. gazrdili RerZuli datvirTvebis pirobebSi fenilis simtkicis kri-
teriumad unda SeirCes rogorc drekadi CaRunva, ise fenilis Zvris deformacia. 

aRniSnulidan gamomdinare, naxevrad xist fenilebSi gazrdilia Zvris deforma-
ciebisadmi mdgradoba. msgavsi sagzao samosebis eqspluataciis vadebi 2,3-jer aRe-

meteba Cveulebrivi asfaltbetonis narevis gamoyenebiT mowyobili samosis eqsplu-

ataciis vadebs. 
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CIVIL ENGINEERING 
 

SHEAR STRAIN RESISTANT SEMI-RIGID ROAD PAVEMENT 

P. Nadirashvili, Kh. Iremashvili 

(Georgian Technical University) 
 

Resume. Nowadays, one of the main directions in a new technological politic of building asphalt-
concrete road pavements must be consider the shear strain resistant of semi-rigid materials. In this discussion, 
the case of semi-rigid surfaces is represented by the composition of asphalt-concrete and cement-sand 
solutions. The modulus of elasticity of such surfaces is 1.5 times higher than the modulus of elasticity of 
traditional asphalt-concrete road pavement.  

A cement-sand distribution-compaction aggregate unit for the construction layer of asphalt concrete or 
black crash stone, using which it is possible to evenly distribute the cement-sand mix on the road surface and 
compact it into a granulated base, is also presented. 

 
 Keywords: asphalt concrete; modulus of elasticity; motorway; semi-rigid road surface. 
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rkinigzis transporti 

 

 

rkinigzis xazebis gadazidvis unaris gazrda matarebelTa masis 

gadidebiT 

beJan didebaSvili, gulver kvantaliani, tariel kotrikaZe,  
levan lomsaZe, mixeil grigoraSvili, merab CalaZe 

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia saqarTvelos rkinigzis xazebis gadazidvis unaris gazrdis 

perspeqtivebi matarebelTa masis gadidebiT. momavalSi abreSumis gzisa da Sua dere-
fnis amoqmedebis Semdeg, romlis erT-erTi xazi saqarTvelozec gaivlis, dRis wes-
rigSi dadgeba saqarTvelos rkinigzis xazebis gadazidvis unaris gazrdis aucile-
bloba. am sakiTxTan dakavSirebiT SemuSavebulia teqnikuri saSualebebis srulyofisa 

da erT- da orliandagiani Sualeduri sadgurebis tipobriv sqemebze liandagTa dagr-
Zelebis SesaZlo (racionaluri) variantebi. 

 

sakvanZo sityvebi: gadazidvis unari; gamtarunarianoba; vagoni; liandagi; lo-
komotivi; matarebeli; rkinigza; Sualeduri sadguri. 

 

Sesavali 

cnobilia, rom msoflioSi dRis wesrigSi dadga aRmosavleTidan dasavleTisaken 

(Sua aziidan da CineTidan evropisaken) CrdiloeTis marSrutis alternatiuli mar-
SrutiT Canacvlebis sakiTxi. am sakiTxis gadaWris variantebidan erT-erTia abraSumis 

gzis Tema, e. w. Sua derefani, romlis Semadgenel nawils saqarTveloc warmoadgens. 

mosalodneli gazrdili tvirTnakadebis pirobebSi saqarTvelos rkinigzis xazebis 

gadazidvis unaris gazrdis mizniT saWiroa rkinigzis magistralisa da arsebuli 

sadgurebis saliandago sistemis srulyofa da teqnikuri saSualebebis modernizacia. 

erT-erT aseT RonisZiebas warmoadgens arsebuli erT- da orliandagiani Sualeduri 

sadgurebis Semdgomi modernizacia da ganviTareba. 
 

 

ZiriTadi nawili 

Tanamedrove pirobebSi gansakuTrebuli yuradReba eTmoba Sualedur sadgurTa 

sqemebis ganviTarebas, raTa SesaZlebeli gaxdes gazrdili masis matareblebis 

saukeTeso momsaxureba. 

matarebelTa masis gazrda miCneulia rkinigzis xazebis gadazidvis unarisa da 

saeqspluatacio muSaobis ZiriTad maCvenebelTa gaumjobesebis mniSvnelovan Ronis-
Ziebad. 

cnobilia, rom matarebelTa masisa da sigrZis momatebis dayovnebis ZiriTadi 

faqtorebia:  
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• sadguris liandagTa SezRuduli sigrZe;  

• seriozuli naklovanebebi salokomotivo parkis, vagonebisa da liandagis 

remontis organizaciaSi;  

• arsebuli seriis lokomotivTa arasakmarisi simZlavre. 

matarebelTa masis gazrdis RonisZiebaTa praqtikuli ganxorcieleba SesaZle-
belia mxolod im SemTxvevaSi, Tu ufro srulad da racionalurad iqneba gamoye-
nebuli sadgurTa liandagebis arsebuli sigrZe da wevis gaZlierebis efeqturi me-
Todebi, dainergeba masis paraleluri normebi da gaumjobesdeba saeqspluatacio 

muSaobis teqnologia da organizacia. 

axal zemZlavr rkinigzis xazebze aucileblad unda ganxorcieldes mZime masis 

mqone (6_8-aTastoniani) matareblebis regularuli moZraoba 8_16 wT-is interva-
lebiT. Sualeduri sadgurebis teqnologiuri funqciebi am SemTxvevaSic igive rCeba, 

rac Cveulebriv rkinigzis xazze. icvleba mxolod mimReb-gamgzavni liandagebis 

sigrZe; amasTan, moZraobis maRali intensiurobis pirobebSi warmoiqmneba imis 

saWiroeba, rom mTavar liandagebze gamoyenebul iqnes ufro misaRebi da gaumjo-
mesebuli (maT Soris 1/18, 1/22 markis) Tanamedrove saisro gadamyvanebi. 

es problema kompleqsuria da Tanac damokidebulia mraval faqtorze. cal-
keul SemTxvevebsa da pirobebSi matarebelTa masis gazrdam SeiZleba marTlac 

gamoiRos arsebiTi efeqti, magram zogjer (zog adgilas) srulebiTac ar gaamar-
Tlos. amitom am problemis optimalur gadaWras namdvilad siRrmiseuli midgoma 

da Seswavla sWirdeba. matarebelTa arasakmarisi masa ki, rogorc wesi, miCneulia 

rkinigzis xazebis gamtarunarianobis gadaWarbebiT Sevsebis erT-erT seriozul mi-
zezad. 

matarebelTa saSualo masis gazrdis qmediT RonisZiebad sadgurTa liandage-

bis arsebuli sigrZis pirobebSi miCneulia eqspluataciaSi myofi satvirTo vagone-

bis tvirTamweobis gadideba da konstruqciis srulyofa. satvirTo matarebelTa 

saSualo masis gazrda moiTxovs rkinigzis sadgurTa Sesabamis ganviTarebas, gan-
sakuTrebiT iq, sadac xorcieldeba aseTi matareblebis formireba da ganformireba. 

rkinigzis yvela tipis da kategoriis sadgurze uzrunvelyofili unda iyos aRniS-

nuli matareblebis srulfasovani da efeqtiani momsaxureba. 

aRsaniSnavia is garemoebac, rom ar SeiZleba matarebelTa masisa da Semadgen-
lobis usasrolod gazrda, radgan garda organizaciuli da ekonomikuri Sexedu-

lebebisa, arsebobs iseTi teqnikuri faqtorebic, romlebic zRudavs satvirTo mata-

rebelTa masas da sigrZes. am faqtorTagan gamorCeulia lokomotivebis weviTi Sesa-

Zleblobebi (simZlavre), avtomuxruWebis parametrebi, matareblebSi grZivi da dina-

mikuri daWimuloba (daZabuloba) da sxv. 

satvirTo matarebelTa masisa da sigrZis gadidebisas sadguris liandagTa 

dagrZeleba, rogorc wesi, xorcieldeba arsebuli (moqmedi) lokomotivebis Secv-
liT ufro mZlavri lokomotivebiT. aseTi lokomotivebis gamoyeneba ki zrdis ubnis 

gamtarunarianobas rogorc matareblebis moZraobis siCqaris, ise tonebiT gamosa-
xuli masis mixedviT. 

erT- da orliandagiani Sualeduri sadgurebis tipobriv sqemebze liandagTa 

dagrZelebis SesaZlo (racionaluri) variantebi mocemulia 1-l da me-2 nax-ebze.  
sadguris mimReb-gamgzavni liandagebis dagrZeleba SesaZlebelia 720 m-dan 850 

m-de, 850 m-dan 1050 m-de, 1050 m-dan 1250 m-mde da a. S. farglebSi. liandagTa dagrZe-
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leba umjobesia sadguris erT-erT mxares, kerZod im mxares, saiTac ufro mosa-
xerxebeli da ekonomikurad efeqtiania amis ganxorcieleba. magram, enda aRiniSnos, 

rom zogjer liandagTa dagrZeleba saWiro xdeba sadguris orive bolodan, rac 

ufro met kapitalur xarjebTanaa dakavSirebuli. mimReb-gamgzavni liandagebi mizan-

Sewonilia moewyos specialuri profiliT, raTa ar moxdes Semadgenlobis (vagone-

bis) sadguridan TviTneburi gasvla. 

 
nax. 1. erTliandagian Sualedur sadgurze liandagTa dagrZelebis variantebi:  

a _ sadgurTa sqema liandagTa naxevrad grZivi wyobiT; b _ liandagTa ganivi wyobiT  
da satvirTo mowyobilobaTa samgzavro Senobis sawinaaRmdego mxares ganlagebiT;  

g _ liandagTa ganivi wyobiT da satvirTo mowyobilobaTa samgzavro Senobis mxares 

ganlagebiT 

 

 nax. 2. orliandagian Sualedur sadgurze liandagTa dagrZelebis variantebi: a _ 

sadgurTa sqema liandagTa ganivi wyobiT; b _ sqema liandagTa naxevrad grZivi wyobiT 
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daskvna 

evropisa da aziis damakavSirebeli erT-erTi sakmaod mosaxerxebeli da xelsa-
yreli derefnis mizandasaxulad da efeqturad gamosayeneblad saqarTvelosaTvis 

mosalodneli gazrdili tvirTnakadebis pirobebSi mniSvnelovania Cveni qveynis rki-

nigzis xazebis gadazidvis unaris gazrda. SemoTavazebuli teqnikuri saSualebebis 

srulyofisa da erT- da orliandagiani Sualeduri sadgurebis tipobriv sqemebze 

liandagTa dagrZelebis SesaZlo (racionaluri) variantebis gamoyeneba friad sa-

sargeblo iqneba aRniSnuli sakiTxis gadawyvetisaTvis. 
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RAILWAY TRANSPORT 
 

ENHANCEMENT OF CAPABILITY OF THE RAILWAY LINES CONVEYANCE BY 
THE INCREASE OF TRAIN MASSES 

B. Didebashvili, G. Kvantaliani, T. Kotrikadze, L. Lomsadze, M. Grigorashvili,  

M. Chaladze 

(Georgian Technical University) 
 

Resume. The prospects of capability enhancement of Georgian railway lines by the increase of train 
masses are considered in the paper. After putting in operation the Silk Road and Middle Corridor, one of the 
lines of which will pass through Georgia, necessity of enhancement of capability of Georgian railway lines 
conveyance will be on the agenda. In this regard, the possible (rational) variants of perfection of the technical 
means and elongation of railtracks on the typical schemes of the intermediate stations with one and two 
railtracks are offered. 

 
 Keywords: bandwidth; carrying capacity; intermediate station; locomotive; railway; track; train; train 

car. 



55 
 

rkinigzis transporti 

 

 

avtostopebis asinqronuli samfaza Zravebis marTvis xuTsadeniani 

eleqtruli sqemebis modernizeba 

merab CalaZe, murTaz papaskiri, giorgi CalaZe, laSa gogalaZe,  
Salva lomsaZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia gardamqmnelebis moqmedebis efeqtianobis erT-erTi yvelaze 

mniSvnelovani kriteriumi, romelic gamoiyeneba maRali simZlavris datvirTvebisaTvis, 

kerZod, eleqtroamZravis ZravebisaTvis. magaliTad, xiduri gardamqmnelebis gamoyeneba 

farTo SesaZleblobebs qmnis mravalsadeniani eleqrtruli sqemebiT Zravebis muSaobi-
saTvis, rac gansakuTrebul rols asrulebs metropolitenis eleqtromeqanikuri avto-
stopebis marTvis dros, rodesac gamoyenebulia calkeuli sadenebi muSaobis sxva-
dasxva mimarTulebisaTvis. 

 

sakvanZo sityvebi: denis SemzRudveli droselebi; mbrunavi magnituri veli. 

 

Sesavali 

metropolitenebSi matareblebis moZraobis intervalebis avtomaturi reguli-
rebis mowyobilobebis erT-erTi ZiriTadi saxeobaa avtostopi, romlis amZravi muSa-
obs samfaza cvladi ZabviT. amitom amZravis marTvis sqema SeiZleba ganxilul iqnes, 

rogorc mTlianad avtostopis marTvis sqema. amZravi uzrunvelyofs avtostopis or 

mdgomareobas: `Rias~ da `daketils~. erTi mdgomareobidan meoreSi gadasvla xdeba 

amZravis Zravas momWerebze ori fazis erTmaneTs Soris gadanacvlebiT, rac iwvevs 

Zravas brunvis mimarTulebis Secvlas. 
 

 
ZiriTadi nawili 

avtostopebSi yvelaze farTod gamoiyeneba samfaza asinqronuli cvladi denis 

Zravebze dafuZnebuli amZravebi, romlebSic ar arsebobs naxSiri-komutatori. aseTi 

Zravebis gansakuTrebuli upiratesoba isaa, rom rotoris brunva SesaZlebelia mxo-
lod maSin, rodesac alternatiuli Zabva miewodeba Zravas gragnilebs. ufro metic, 

aseTi Zravebis brunva datvirTvis qveS SesaZlebelia mxolod samive fazis moqme-
debis SemTxvevaSi, rac Zravas gragnilebSi qmnis mbrunav magnitur vels. samfaza 

asinqronuli Zravebis swored es maxasiaTeblebi ganapirobebs funqcionaluri gar-
damqmnlebis gamoyenebas eleqtroZravebis samarTavad. funqcionaluri gardamqmnele-
bis sqematuri gadawyvetileba warmoadgens Cveulebriv invertors, romelic gar-
daqmnis mudmivi Zabvis energiis wyaros cvlad samfaza Zabvis energiis wyarod da 

uzrunvelyofs Zravas normalur muSaobas.  

samfaza xiduri eleqtruli sqemis gamoyenebisas saisre eleqtroamZravebis sa-
marTavad Zrava dakavSirebulia gardamqmnelTan avtogadamrTvelis kontaqtebis ga-
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reSe. Zravas brunva Cerdeba masze marTvis signalebis miwodebis SewyvetiT, gar-
damqmnelebis Zalur Camketebze isris kalmis ukiduresi poziciis (CarCorelsTan 

mibjena) kontrolis miRebisTanave. Zravas reversuli brunvis mimarTuleba icvleba 

im TanmimdevrobiT, romliTac marTvis signalebi miewodeba gardamqmnelebis elemen-
tebis Camketebs. aseTi gadawyvetilebis miRebis nakls warmoadgens is faqti, rom 

mowyobilobebis erTi kompleqtis gamoyenebiT SeuZlebelia Sewyvilebuli isrebis 

Tanmimdevruli gadayvana. amis gamosasworeblad saWiroa xuTsadeniani muSa ele-
qtruli wredis gamoyeneba. amasTan, arsebobs iseTi amZravebic, romelTa maxa-

siaTeblebidan gamomdinare, saWiro xdeba mravalsadeniani eleqtruli sqemebis sa-

valdebulo CarTva. aseTia, magaliTad, eleqtromeqanikuri avtostopis amZravebi, 

romlebic farTod gamoiyeneba metropolitenebSi. 

aRniSnul eleqtroamZravebis tipur eleqtrul sqemebSi xuTi muSa sadeni ga-

moiyeneba imis gamo, rom amave eleqtruli wredis erT-erTi elementia denis Sem-

zRudveli droselebi, romlebic CarTulia avtostopis `Ria~ mdgomareobaSi yofnis 

dros moxmarebuli simZlavris Sesamcireblad da avtostopis kavis `Ria~ mdgo-
mareobaSi Sesakaveblad. aseTi amZravebis samarTavad gamoiyeneba mravalfaziani 

eleqtruli wredebi. magaliTad, eleqtromeqanikuri avtostopis samarTavad Semo-
Tavazebulia xuTsadeniani samfaza eleqtruli sqema (ix. nax.). 

 

 
 

eleqtromeqanikuri avtostopis (avtosdeqis) samarTavad  
gamoyenebuli xuTsadeniani samfaza eleqtruli sqema  

 
eleqtruli sqemis mniSvnelovani funqcia isaa, rom xuTidan sami Camketi wyvili 

muSaobs Zravaze sami fazis misawodeblad. am SemTxvevaSi, mexuTe wyvili saerToa 

Zravas orive mimarTulebiT brunvisaTvis, xolo darCenili wyvilebi gamoiyeneba 

Zravas sasurveli mimarTulebiT brunvisaTvis. avtostopis „Ria“ mdgomareobaSi 

gadayvanisa da am mdgomareobaSi Sekavebis eleqtrul wredSi CarTulia me-2 da me-4 

wyvili. avtostopis „daketil“ mdgomareobaSi gadasayvanad ki gamoiyeneba 1-li da 

me-3 wyvilebi. am dros kveba miewodeba Zravas or gragnils, romlebic gverds uvlis 

denis SemzRudvel droselebs. 
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daskvna 

Zravas muSaobis efeqtianobis maRali donis misaRwevad da masisa da zomis 

maCveneblebis gasaumjobeseblad unda SeirCes teqnikuri gadawyvetilebebi, romle-
bic ar saWiroebs transformatorebis gamoyenebas, raTa Tavidan iqnes acilebuli 

gadarTvis elementebis maRali sixSire. amis Sesabamisad, yvelaze Sesaferisi gamo-

savalia eleqtruli sqemebis arseboba. am koncefciis praqtikuli ganxorcielebis 

erT-erTi magaliTia usafrTxo SemaerTebeli mowyobiloba МРЦ-МРК sistemaSi АС 
gadamrTveli amZravis samarTavad. impulsuri modulacia iTvaliswinebs elementebis 

maRali gadarTvis sixSires, rac gamarTlebulia mxolod im SemTxvevebSi, rodesac 

namdvilad aucilebelia konkretuli amocanebis gadaWra: magaliTad, Zabvis masS-

tabireba an alternatiuli Zabvis saxiT mgrZnobiare elementebis muSaobis uzrun-

velyofa. 
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MODERNIZATION OF FIVE-WIRE ELECTRICAL CIRCUITS FOR CONTROLLING 
ASYNCHRONOUS THREE-PHASE HITCHHING MOTORS 

M. Chaladze, M. Papaskiri, G. Chaladze, L. Gogaladze, Sh. Lomsadze 

(Georgian Technical University) 
 

Resume. One of the most important criteria for the efficiency of converters, which is based on the 
operating time of high-power loads, such as electric drive motors is considered. The use of bridge converters 
creates sample opportunities for multi-wire e-mail. To control engines using circuits, which is especially 
important when managing the capital's electromechanical bus stations, which require separate wires for 
different areas of work. 

 
 Keywords: rotating magnetic field, current limiting choke. 
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Sromis usafrTxoeba 

 

 

ubeduri SemTxvevebisa da profdaavadebebis risk-faqtorebi 

mSeneblobaSi 

nana razmaZe, nino ratiani, mzia qitoSvili, aleqsandre korkotaZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia zogadi usafrTxoebis sakiTxebi, ubeduri SemTxvevebis sta-
tistikuri monacemebi, Sromis saerTaSoriso organizaciisa da saqarTveloSi arsebuli 

monacemebi.  

bolo wlebSi dasaqmebis adgilebze mosalodneli safrTxeebisa da ubeduri Sem-
Txvevebis prevencia gadauWrel problemad iqca. mometebuli safrTxis Semcvel mZime, 

mavne da saxifaTo samuSaoze dasaqmebuli pirebi dRes saqarTveloSi erT-erTi yvelaze 

daucveli jgufia. Sromis usafrTxoebis Sesaxeb kanonmdeblobis miRebisa da Sesa-
bamisi zedamxedvelobis meqanizmis SemuSavebis miuxedavad, safrTxis Semcvel samu-
Saoze adamianebis sicocxle da janmrTeloba, faqtobrivad, yoveldRiuri riskis qveS 

dgas, sawarmoo travmebis Sedegad gardacvlil da dasaxiCrebul adamianTa raodenoba 

ki sagangaSoa. 

statiaSi warmodgenilia mSeneblobaSi arsebuli safrTxeebisa da riskebis gan-
sazRvris Tanmimdevroba, aseve adamianTa muSaobis e.w. kibisebri dagegmva, sadac umni-
Svnelovanes pirvel safexurs usafrTxoeba ikavebs. 

 

sakvanZo sityvebi: profesiuli daavadebebi; riskebi; samSeneblo moedani; safr-
Txeebi; simaRlidan vardna; travmatizmi; toqsikuri nivTierebebi; ubeduri SemTxve-
vebi. 

 

Sesavali 

nebismieri adamiani, romelic eZebs da poulobs samuSaos mSeneblobaSi, dain-
teresebulia imiT, rom es samuSao iyos usafrTxo, Sromis pirobebi samSeneblo 

moedanze adamianis sicocxles ar uqmnides safrTxes; amasTan, ar azaralebdes mu-
Sakis janmrTelobasa da profesiul kvalifikacias [1]. 

 
 
ZiriTadi nawili 

mSeneblobaSi mravali risk-faqtori arsebobs, romelTagan gansakuTrebuli 

adgili uWiravs: 

• fizikur risk-faqtorebs (F);  
• ubedur SemTxvevaTa risk-faqtorebs (T);  
• ergonomikul risk-faqtorebs (E);  
• qimiur risk-faqtorebs (K);  
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• fsiqologiur risk-faqtorebs (H); 

CamoTvlilTagan mSeneblobaze yvelaze xSiria fizikuri risk-faqtorebi, rac 

momuSaveTa mZime daSavebasa da gardacvalebas gulisxmobs. mSenebelTa Sroma mraval 

riskTanaa dakavSirebuli da travmatizmis sxvadasxva saxeobiT xasiaTdeba (nax. 1).  

 

 

  

nax. 1. mSeneblobaSi gavrcelebuli travmebis saxeebi 

travmatizmis maRal dones xels uwyobs mSeneblobis dargis is Taviseburebebi, 

romlebic ganasxvavebs mas sawarmoo seqtoris danarCeni nawilebisgan. am Tavise-

burebebs ganekuTvneba: 

• mcire firmebisa da TviTdasaqmebuli pirebis didi wili; 

• samSeneblo moednebis didi mravalferovneba da arsebobis SedarebiT mcire peri-

odi; 

• muSaxelis didi denadoba; 

• didi raodenobiT sezonuri da migrirebuli muSakebi, romelTa umravlesobi-

saTvis ucnobia samSeneblo procesebi; 

• amindis pirobebis zemoqmedebisagan daucveloba; 

• didi raodenobiT sxvadasxva saxeobis samuSaoebisa da specialobebis arseboba. 

aRsaniSnavia, rom am sferoSi dasaqmebulebi xSirad avaddebian sxvadasxva pro-
fesiuli daavadebebiT. am mxriv sainteresoa ganviTarebuli ekonomikis mqone qvey-
nebis statistikuri monacemebis gacnoba. magaliTad, 2021 wlis monacemebis mixedviT 

aSS-Si 4609 ubeduri SemTxveva dafiqsirda, romelmac adamianis sikvdili gamoiwvia. 

aqedan 3 %-ia sagnebs Soris moyoliT gamowveuli; 9 % _ eleqtruli deniT; 10 % _ 

sagnebis CamovardniT; 35 % _ momuSaveTa simaRlidan CamovardniT da 43 %. _ sxva 

SemTxvevebiT.  

es statistika imaze miuTiTebs, rom mSeneblobaze simaRlidan Camovardna iyo 

momuSaveTa gardacvalebis ZiriTadi mizezi. iseT ganviTarebul qveyanaSic ki rogo-

ric aSS-ia, miuxedavad imisa, rom samSeneblo-samontaJo samuSaoebis usafrTxoeba 

ტრავმა

თერმული

ქიმიური

ფსიქიკური

ელექტრო-
დენით 

გამოწვეუ-
ლი

სხივური

უცხო 
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daculia sakanonmdeblo doneze (didi jarimebiT da pasuxismgeblobis sxva for-

mebiT) [2], simaRlidan Camovardnis Sedegad gardacvlil momuSaveTa raodenoba mainc 

35 %-ia. 

susti demokratiis mqone ganviTarebad qveynebSi, sadac arc sakanonmdeblo ba-
zaa mowesrigebuli da arc samuSao adgilze teqnikuri usafrTxoebis sakiTxebia 

mogvarebuli (saTanadod mowyobili xaraCoebi, damcavi bade, samontaJo qamari da 

sxv.), samSeneblo-samontaJo samuSaoebi dakavSirebulia did riskTan, xasiaTdeba 

travmatizmis maRali maCvenebliT da xSirad mTavrdeba sikvdiliT.  

travmatizmis paralelurad unda ganvixiloT arasasurveli sanitariul-higi-
enuri mdgomareoba, rac gamoixateba haerSi, miwaSi, wyalarinebis sistemaSi mtvris, 

sawvav-sapoxi masalebis, sxvadasxva saRebavisa da maTi gamxsnelebis moxvedra [3]. 

yovelive es profesiul daavadebebs iwvevs da zemoqmedebas axdens ara marto uSu-
alod momuSaveebze, aramed yvela Cvenganze, sruliad biosferoze, romelsac iseT 

did ekologiur zians ayenebs, rom SeiZleba globalur katastrofaSic gadai-
zardos. 

ganvixiloT mSeneblobaSi arsebuli risk-faqtorebi cal-calke.  

fizikuri risk-faqtorebi (F): 

F1. Mmudmivi xmauri; 
F2. impulsuri xmauri; 
F3. haeris temperatura;  
F4. gamwovi ventilacia; 
F5. orpiri qari; 
F6. civi da cxeli sagnebi; 
F7. Ria sivrceSi muSaoba; 
F8. saerTo ganaTeba [4]; 
F9. adgilobrivi ganaTeba; 
F10. saevakuacio ganaTeba; 
F11. gare ganaTeba; 
F12-13. vibracia; 
F14. ionizebuli gamosxiveba; 
F15. ultraiisferi gamosxiveba; 
F16. lazeruli gamosxiveba; 
F17. infrawiTeli gamosxiveba; 
F18. eleqtromagnituri veli. 
safrTxeebis fizikuri faqtorebis aRmofxvra yvelaze efeqturi da ekonomikuri 

RonisZiebebia samuSao garemos gasaumjobeseblad. 

ubeduri SemTxvevebis risk-faqtorebi (T): 

T1. mocurebis saSiSroeba;  
T2. waqcevis saSiSroeba;  
T3. simaRlidan vardna, aRmarTebi, daRmarTebi;  

T4. sagnebs Soris simWidrove;  
T5. Ddaxurul sivrceSi darCenis saSiSroeba;  
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T6. eleqtromowyobilobebi, statikuri eleqtroba;  

T7. tvirTis gadazidva da sxva moZraobebi;  
T8. uJangbadoba an Jangbadis ukmarisoba;  
T9. wyalSi moxvedris saSiSroeba;  

T10-16. sagnebis Camovardnis safrTxeebi;  
T17. individualuri da koleqtiuri dacvis saSualebebis ararseboba;  

T18. saSiSi samuSaoebi da riskebi [5];  
T19. gansakuTrebuli situaciebi da naklovanebebi;  

T20. Aalkoholisa da narkotikis moxmareba;  

T21. signalizaciisa da samaSvelo samuSaoebis naklovanebebi;  

T22. Nnaklovanebebi pirveladi daxmarebis sistemaSi. 

ergonomikuli risk-faqtorebi (E): 

E1. sisufTave da wesrigi samuSao adgilze; 
E2. samoZrao da saevakuacio gzebi da gasasvlelebi;  
E3. xelis pozicia; kibeebi, bwkalebi (gasaSleli kibeebi) da pandusebi; 

E4. samuSao zedapiris simaRle;  
E5. dasajdomi adgili;  
E6. ekranebi da monitorebi; 
E7. zurgis pozicia;  
E8. xelis pozicia;  
E9. mtevnisa da TiTebis pozicia;  
E10. Tavisa da kisris pozicia;  
E11. fexebis pozicia; 
E12. mudmivad mdgomare da mjdomare pozicia; 
E13. samuSao ritmi da Sesveneba;  
E14. xSirad ganmeorebadi moZraobebi; 
E15. simZimis aweva, tvirTis gadazidva;  
E16. instrumentebi, danadgarebi da mowyobilobebi;  
E17. dasamuSavebeli detalebi [6];  
E18. damxmare saSualebebi; 

E19. samuSao Senobis moculoba;  

E20. samuSao mdgomareobis Secvlis saSualeba. 

qimiuri risk-faqtorebi (K): 

K1. saxifaTo da mavne qimiuri nivTierebebi; 
K2. kibos gamomwvevi nivTierebebi; 
K3. alergiis gamomwvevi nivTierebebi;  
K4. xanZarsaSiSi da feTqebadi nivTierebebi; 
K5. Mmtveri da boWkovani mineralebi;  
K 6. mavne airebi; 
K7. orTqli, aerozolis kondensanti da kvamli; 



62 
 

K8. aRniSvnebi qimiuri nivTierebebis SefuTvaze; 
K9. monacemebi qimiur nivTierebaTa gamoyenebis usafrTxoebaze;  
K10. informacia qimiur nivTierebaTa gamoyenebaze; 
K11. nivTierebebis Senaxva; 
K12. wundebuli qimiuri nivTierebebi; 
K 13. damcavi saSualebebis gamarTuloba da gamoyeneba; 

K14. pirveladi daxmarebis saSualebaTa gamarTuloba; 
K15. eleqtrodanadgarebis gamarTuloba da gamoyeneba [7]; 
K16. nebarTvebi cecxlsaSiS samuSaoebze; 
K17. cecxlsaqrobebi da maTze aRniSvnebi; 

K18. evakuciis gzebi da maTi aRniSvnebi. 

saSiSroebis fsiqologiuri faqtorebi (H): 

H1. ganmeorebadi erTferovani samuSao;  
H2. samuSao marto da samuSao RamiT; 

H3. xangrZlivi sifxizle;  

H4. iZulebiTi samuSao ritmi;  

H5. daZabuloba adamianTa urTierTobaSi; 

H6. samuSaos siswrafe;  
H7. zedmetad mkacri moTxovnebi da/an miznebi;  

H8. profesiuli zrdis perspeqtivis ararseboba;  

H9. samuSaos gacnoba da instruqtaJi;  

H10. samuSao etapebi, davalebebisa da pasuxismgeblobis aRwera;  

H11. samuSao dro, zeganakveTuri samuSao, samuSao cvlebi;  

H12. SromiTi urTierTobebis arasandooba;  

H13. naklovanebebi samuSaos an organizaciis marTvaSi;  

H14. arajansaRi samuSao atmosfero [8];  
H15. informaciis nakleboba;  

H16. Zaladobis saSiSroeba;  

H17. urTierTobis arasaqmiani formebi; 

H18. socialuri mxardaWeris uqonloba;  

H19. zemoqmedebis SesaZleblobebis uqonloba. 

rac Seexeba biologiur safrTxeebs (B), es SeiZleba iyos obi, xavsi, mwerebisa 

da qvewarmavlebis nakbeni, inieqcia da sxv. 

samuSaoTa safrTxeebis ganszRvra da riskebis Sefaseba Semdegi TanmimdevrobiT 

mimdinareobs: 
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სამუშაოდან გამომდინარე საფრთხის განსაზღვრის
და რისკის შეფასების თანმიმდევრობა

1 სამუშაო სისტემის დელიმიტაცია

2 აქტიურობების განსაზღრა

3 სამოქმედო ეტაპებად დაშლა

4 რისკ ფაქტორების განსაზღვრა სამოქმედო ნაბიჯებში

5 საფრთხის წყაროების და სახიფათო კონდიციების
განსაზღვრა ინდივიდუალური საფრთხის
ფაქტორისთვის, შესრულების ინდივიდუალურ
მოთხოვნებზე დაკვირვება, რისკების განსაზღვრა

7 მთლიანი პირადი რისკის შეფასება

გაიმეორეთ
თითოეულ

აქტიურობასთან
მიმართებაში

გაიმეორეთ
თითოეულ

საფრთხესთან
მიმართებაში

6 რისკების შეფასება თითოეულ საფრთხესთან/რისკთან
მიმართებაში

 
 

nax. 2. safrTxeebisa da riskebis Sefasebis Tanmimdevroba  

 adamianebis muSaobis dagegmva warmodgenilia sqematuri „kibis“ saxiT me-3 nax-ze.  

rogorc sqemidan Cans, „kibis“ sayrdeni safexuri aris samuSaos usafrTxoeba, 
Semdeg modis samuSao amocanebis Sesruleba, samuSaos gonivruli moculoba, Tanam-

SromelTa kmayofileba, [9] samuSaos socialuri Tavsebadoba da muSakTa CarTuloba 

dagegmvis procesSi. 

 

            

   

ადამიანების მუშაობის დაგეგმვა

სამუშაოს უსაფრთხოება 1

სამუშაოს ამოცანების შესრულება 2

სამუშაოს გონივრული მოცულობა 3

თანამშრომლების კმაყოფილება, სასარგებლო
პიროვნებისთვის

4

სამუშაოს სოციალური თავსებადობა, მუშაობის დაგეგმვის
პროცესში მუშაკთა ჩართულობა

5

ადამიანების მუშაობის დაგეგმვა

 

 

nax. 3. muSaobis dagegmva 

miuxedavad axali da Tanamedrove teqnologiebis gamoyenebisa, jer kidev bevri 

mZime samuSao sruldeba xeliT. xSirad gamoiyeneba moZvelebuli instrumentebi, man-
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qanebi da mowyobilobebi, romlebsac ara aqvs kargi dizaini da maTi eqspluatacia 

xdeba cudi teqnikuri momsaxurebis TanxlebiT. bevr muSas samSeneblo obieqtze ara 

aqvs saTanado gamocdileba. xSirad xdeba aucilebeli mZime tvirTis gadatana zeviT 

da qveviT kibeebze, samSeneblo xaraCoebsa da baqnebze. adamianebi, romlebic muSa-

oben samSeneblo obieqtebze, xSirad itanjebian welis tkiviliT, agreTve, saxsrebisa 

da kunTebis dazianebiT. 

samSeneblo moedanze mravladaa iseTi samuSao, romlis drosac muSebi gani-

cdian mZime statikur datvirTvas [10], rodesac mimdinareobs kedlebis da Weris 

mopirkeTeba, SeRebva da eleqtrosadenebis montaJi, xSirad xelebi mxrebze maRla 

aqvT aweuli. am SemTxvevaSi sasurvelia samuSao pozis xSiri cvla.  
mouxerxebel samuSao pozaSi yofna iwvevs samuSao drois gaxangrZlivebasa da 

daRlas. magaliTad, iseTi samuSaos Sesruleba, romlis drosac xelebi Tavze maR-

laa aweuli, male iwvevs mxrebis kunTebis daRlas da, Tu amas emateba daxra an 

Semobruneba, maSin SesaZlebelia zurgis kunTebis daWimvac. uxerxuli samuSao poza 

xdeba mizezi samuSao operaciebis Sesrulebis drois TandaTanobiT momatebisa. am 

dros izrdeba travmebis miRebisa da mowyobilobis dazianebis albaToba. 

Jangbadis naklebobis SemTxvevaSi, aseve toqsikuri da momwamvleli airebis 

arsebobisas mosalodnelia saSiSi sahaero sivrcis warmoqmna. aseTi garemo Sesa-

Zlebelia Seiqmnas mowyobilobebisa da satransporto saSualebebis gamonabolqvi 

airebisagan, carcian niadagSi naxSiroJangiani airis warmoqmnisas, sakanalizacio 

koleqtorSi danaleqis gaxrwnisas, airgayvanilobis milidan airis gaJonvisas, li-

Tonis konstruqciis koroziisas, sawarmoo da savaWro sawarmoebis sxvadasxva nar-

Cenisa da benzinis arsebobisas. daxurul sivrceSi Catarebulma samuSaoebma Sesa-

Zloa es sivrce gaxados saSiSi. magaliTad, zogierTi saxis samRebro samuSaoebisa 

da iatakis filebis dagebisas specialuri webos xmarebis SemTxvevaSi, sarecxi 

siTxeebisa da gamxsnelebis gamoyenebisas da a. S. 

 

daskvna 

yovelwliurad xdeba mZime saxis ubeduri SemTxvevebi, maT Soris iseTebisa, 

romlebic sikvdiliT mTavrdeba imis gamo, rom muSakebi Sedian daxurul sivrceSi 

aucilebeli winaswari Semowmebis an Sesabamisi damcavi da maSveli mowyobilobis 

gareSe. sakmaod xSirad adamianis daxmarebisa da gadarCenis mcdeloba iseTi tra-

gediiT mTavrdeba, rodesac iRupeba rogorc daSavebuli, ise cudad ekipirebuli 

maSveli [11]. daxuruli sivrcis naTeli magaliTia saTavsi viwro gasasvleliT. aseT 

kategorias aseve SesaZlebelia miekuTvnos Ria saZromi da dasaTvalierebeli Webi, 

sakanalizacio koleqtorebi, Txrilebi, milsadenebi, sahaeroebi, daxuruli sarda-

febi da sxva adgilebi, sadac ar xdeba sakmarisi ventilacia. 

bevri aseTi ubeduri SemTxvevis Tavidan acileba iqneboda SesaZlebeli, Tu 

samuSaos xelmZRvanelobasa da muSakebs gavlili eqnebodaT Sesabamisi momzadeba 

da imuSavebda samuSaoebze daSvebis kontrolis sistema. 
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LABOUR SAFETY 
 

RISK FACTORS OF ACCIDENTS AND OCCUPATIONAL DISEASES IN 
CONSTRUCTION 

N. Razmadze, N. Ratiani, M. Qitoshvili, A. Korkotadze 

(Georgian Technical University) 
 

Resume. General safety matters, statistical data of accidents, international labour organization data and 
available data of Georgia is discussed. 

Prevention of anticipated risks and accidents at the workplace has become an unsolved problem in the 
later years. People employed for heavy, harmful and hazardous work with increased risk are one of the most 
unprotected group of people in Georgia. 

Despite the adoption of the law on labour safety and development of monitoring tools, human life and 
health is under the risk almost every day at dangerous workplaces. The number of people who have died or 
have been injured due to occupational injuries is alarming. 

 Risk factors in construction are of the following types: physical risk factors (F), accident risk factors 
(T), ergonomic risk factors (E), chemical risk factors (K), risk factors in construction (F), biological risk factors 
(B), psychological risk factors (H); The most common physical hazards in construction are those that lead to 
severe injuries and death to workers. The sequence of identifying threats and risks, as well as the so-called 
human work staircase planning where safety is the most important first step, are theoretically examined and 
visually presented. 

 
 Keywords: accidents; construction site; dangers; fall from height; injuries; occupational diseases; 

occupational safety; risk; toxic substances. 
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farmacia 

 

 

bunebrivi naerTebis Semcveli fitokosmetikuri saSualebebi da 

adamianis janmrTeloba 

qeTevan bacikaZe, irma comaia  

(saqarTvelos teqnikuri universiteti) 

 

reziume: samkurnalo kosmetika aris mimarTuleba, romelic Camoyalibebulia kos-
metologiisa da farmakologiis safuZvelze. Tanamedrove msoflioSi samkurnalo kos-
metikuri saSualebebis popularoba yovelwliurad izrdeba. aRniSnuli saSualebebi 

efeqturad faravs kanis zedapirs Txeli feniT, icavs kans garemos mavne zemoqmed-
ebisagan da umklavdeba kanis bevr problemas; garda amisa, inarCunebs kanis wyal-

mineralur balanss.  
samkurnalo kosmetika Seicavs minimaluri raodenobiT konservants da surnelo-

van nivTierebas, rac amcirebs misi Senaxvis vadas. Cveulebrivi medikamentebisagan gan-
sxvavebiT, samkurnalo kosmetikis gamoyeneba SeuZlia janmrTel adamiansac, radgan 

samkurnalo Tvisebebis garda, mas aqvs kargi kosmetikuri da dekoratiuli Tvisebebic. 
fitokosmetika Seicavs mcenareuli warmoSobis eqstraqtebs, gamonawvlilebs, 

esenciebs, vitaminebs, fitohormonebs da sxv. samkurnalo mcenareebi avlens yvela 

sasargeblo da samkurnalo Tvisebas maTSi Semavali cilebis, cximebis, naxSir-
wylebis, fermentebis, eTerzeTebis, mineralebisa da sxva sasargeblo nivTierebebis 

gamo. fitokosmetikuri saSualebebi efeqturi da usafrTxoa adamianis janmrTelo-

bisaTvis; amasTan, gamoirCeva kanisaTvis aucilebeli sakvebi nivTierebebis miwode-

bisa da regeneraciis unariT. isini xels uwyoben frCxilis mikozebis, pedikulozis, 

herpesuli gamonayris gaqrobas da warmoadgenen saukeTeso saSualebebs Tmis cvenis, 

daberebisa da sxva problemebis prevenciisaTvis. 
 

sakvanZo sityvebi: vitamini; mikozi; fermenti; fitokosmetika; cila. 

 

Sesavali 

rogorc cnobilia, termini ,,kosmecevtika~ ekuTvnis cnobil amerikel derma-
tologs albert kligmans, romelic am termins ukavSirebs sityvebs `kosmetikas~ da 

`farmacevtul saSualebebs~ (romlebic warmoadgens axal, mesame kategoriis produq-
tebs) da maTi Sedareba SeiZleba Terapiul da profilaqtikur kosmetikasTan. 

samkurnalo kosmetika aris raRac Sualeduri Cveulebriv kosmetikasa da medi-
kamentebs Soris. a. kligmani axali terminis Seqmnamde miiyvana retinolis mJavasTan 

dakavSirebuli samuSaoebis xangrZlivma seriam. amerikuli kanonmdeblobis mixedviT, 

retinolis mJava aris wamali da SeiZleba gamoyenebul iqnes rogorc naoWebis 

gasasworeblad, ise ultraiisferi sxivebisgan dazianebuli kanis samkurnalod. 
ase rom, misi Semcveli produqtebi ar SeiZleba da klasificirdes samkurnalo 

nivTierebebad maTi kosmetikuri daniSnulebis gamo, Tumca mas SeuZlia gamoiwvios 
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seriozuli gverdiTi movlenebi da amitom iTvleba samkurnalo produqtad. swored 

am kategoriis produqtebis aRsaniSnavad iqna SemoTavazebuli termini ̀ kosmecevtika~. 
bolo wlebSi fitokosmetikis mimarT interesi mniSvnelovnad gaizarda mTel 

msoflioSi. manamde ki qimiuri mrewvelobis swrafi ganviTarebis gamo bunebrivi pro-
duqtebi sruliad miviwyebuli iyo yvelasagan, radgan iTvleboda, rom sinTezuri 

naerTi bevrad ufro efeqturia adamianis organizmisaTvis, vidre yvelaze Rirebuli 

bunebrivi komponenti. 
termini `fitokosmetika~ momdinareobs berZnuli sityvisagan (`fito~), rac niS-

navs mcenares. uZvelesi droidan adamiani iyenebda mwvane bunebriv afTiaqs. magaliTad, 

kosmetikuri miznebisTvis gamoiyeneboda mcenaris yvela nawili: yvavilebi, Reroebi, 

foTlebi, fesvebi. arsebobda saxisa da sxeulis movlis uamravi xalxuri recepti. 

samkurnalo fitokosmetika aris maRali xarisxis, aqvs mcenareuli warmoSobis 

bunebrivi baza da gamoirCeva samkurnalo mcenareebis Rirebuli eqstraqtebis uxvi 

SemcvelobiT, romelTa efeqtianobas aZlierebs kosmetikur preparatebSi damatebuli 

bunebrivi ingredientebi. 

 
ZiriTadi nawili 

dedamiwaze sicocxlis warmoSobis istoria mWidrodaa dakavSirebuli sxeulSi 

wylis SenarCunebis problemis gadawyvetasTan. mxolod organizmSi wylis Sekavebis 

meSveobiT SeZles cocxalma arsebebma xmeleTze arseboba. cocxali arsebebis 

wyalTan daSorebam Camoayaliba sxva iseTi meqanizmebi, romlebic xels uwyobs 

tenianobis „Caketvas“, magaliTad, keratinis sinTezs. keratini aris cila, romelsac 

aqvs didi molekuluri masa da wyalSi uxsnadia. keratinis arseboba epidermisis 

rqovana Sris ujredebSi gansazRvravs kanis damcav funqciebs. amis gamo, kanidan 

tenis aorTqleba SezRuduli iyo.  

ganviTarebis gvian etapze kanis ujredebma daiwyo datenianebisaTvis kidev erTi 

Zalian mniSvnelovani nivTierebis _ filagrinis sinTezi. filagrini sainteresoa 

imitom, rom fermentebis gavleniT iSleba mTel rig aminmJavebad (glutamini, 

histidini da sxv.), romlebic warmoadgens bunebriv hidrofiqsatorebs (NMF, Narural 
Moisturizing Factor), e. i. nivTierebebs, romlebic inarCunebs wyals. rodesac kans wyali 

aklia, aqtiurdeba filagrinis daSlis procesi da izrdeba hidrofiqsaciis saSua-
lebebis raodenoba; Sesabamisad, izrdeba tenianobis procenti. gare da Siga faq-
torebis gavleniT kanis bunebrivi damcavi meqanizmebi iSleba dehidrataciis gamo. 

kani xdeba moSvebuli, mSrali da araTanabari. masze naoWebi ufro swrafad Cndeba. 

am SemTxvevaSi aucilebelia damatenianebeli saSualebebis gamoyeneba. samkurnalo 

kosmetika aris mimarTuleba, romelic Camoyalibebulia kosmetologiisa da farma-
kologiis safuZvelze. masSi Sedis kosmetikuri produqtebi, romlebsac moaqvs gar-
kveuli sargebeli da dakavSirebulia realur, mosalodnel dadebiT efeqtebTan. 

mwarmoeblebi xSirad acxadeben, rom samkurnalo kosmetikuri saSualebebi msgavsia 

wamlebisa, romlebic adre SemuSavebuli iyo mxolod samkurnalod. samkurnalo 

kosmetikuri saSualebebis popularoba yovelwliurad izrdeba. gasul wels gayid-
vebma milionobiT dolari Seadgina. Tumca, arsebobs precedenti, roca kosmetikis 

mwarmoeblebi termins „samkurnalo kosmetika“ arasworad iyeneben im produqtebTan 

mimarTebaSi, romlebic ar aris samkurnalo, magram Seicavs mxolod aqtiur agentebs 

komponentebis kanis Rrma fenebSi gadasatanad.  
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samkurnalo kosmetikuri saSualebebis gamoSvebis formebi iseTivea, rogoric 

Cveulebrivi kosmetikuri saSualebebisa; kerZod, es aris kremebi, emulsiebi, zeTebi, 

balzamebi, losionebi, gelebi, Sampunebi, tuCsacxebi, kbilis pastebi, stomato-
logiuri eleqsirebi da a.S. erTaderTi gansxvaveba mxolod isaa, rom samkurnalo 

kosmetika Seicavs medikamentebs da iyideba afTiaqebSi. samkurnalo kosmetikas, iseve 

rogorc nebismier samkurnalo saSualebas, aqvs Tavisi Cvenebebi da ukuCvenebebi. igi 

faravs kanis zedapirs Txeli damcavi feniT, icavs kans garemos mavne zemoqme-
debisgan da inarCunebs kanis wyal-mineralur balanss. 

 samkurnalo kosmetika Seicavs minimaluri raodenobiT konservantebs da 

surnelovan nivTierebebs, rac amcirebs maTi Senaxvis vadas. Cveulebrivi medika-
mentebisagan gansxvavebiT, samkurnalo kosmetika SeiZleba gamoiyenon janmrTelma 

adamianebmac, radgan samkurnalo Tvisebebis garda, maT aqvT kargi kosmetikuri da 

dekoratiuli Tvisebebic (magaliTad, sokos sawinaaRmdego frCxilis laqi). 

fitokosmetika Seicavs uamrav iseT komponents, rogoricaa eqstraqtebi, esen-

ciebi, vitaminebi, fitohormonebi, konservantebi, aromatuli surnelovani nivTi-

erebebi da a.S. yvela es ingredienti asrulebs garkveul da Zalian mniSvnelovan 

funqcias. magaliTad, eqstraqtebi astimulirebs da kvebavs kans. konservantebi icavs 

kosmetikur preparatebs maTSi baqteriebisa da sokoebis gaCenisagan, aromatuli 

surnelovani nivTierebebi produqts aZlevs sasiamovno suns. samkurnalo mcenareebi 

avlens yvela Tavis sasargeblo da samkurnalo Tvisebas maTSi Semavali qimiuri 

naerTebis rTuli nakrebis (cilebi, cximebi, naxSirwylebi, vitaminebi, fermentebi, 

eTerzeTebi, mineralebi da a.S.) wyalobiT. mcenareSi Semavali sasargeblo 

nivTierebebis gamo maT iyeneben kosmetologiaSi kremebis, losionebis, niRbebisa da 

sxva saxiT. mravalferovani faunidan kosmetologebi irCeven iseT mcenareebs, 

romlebic gavlenas axdens kanze da asrulebs garkveul funqciebs. magaliTad, 

lavanda icavs kans garemos mavne zemoqmedebisgan; gulyviTela, kuneli da Zirtkbila 

dezinfeqcias ukeTebs kans; vardi, simindi da gvirila aZlierebs da tonusSi mohyavs 

sisxlZarRvebi, xsnis SeSupebas da anTebas; marwyvi da nesvi asufTavebs kans mkvdari 

ujredebisagan da atenianebs mas.  

kosmetologiuri da samkurnalo TvalsazrisiT erT-erTi saintereso mcenarea 

gvirila, romelic Seicavs bevr biologiurad aqtiur nivTierebas. misi gamoyeneba 

SesaZlebelia nayenebsa da naxarSebSi, kompresebis, losionebis da kremebis dasamza-
deblad, Tmis dasabanad. gvirila xels uwyobs kanis tonusis amaRlebas, xsnis 

gaRizianebas da amcirebs hipermgrZnobelobas.  

pitna surnelovani mcenarea, rac ganpirobebulia masSi Semavali rTuli qimi-
uri Sedgenilobis eTerzeTiT, romlis mTavari komponentia menToli. mas aqvs kanis 

zedapiruli sisxlZarRvebis SekumSvisa da Sinagani organoebis sisxlZarRvebis ga-
farToebis unari. garda amisa, pitna SesaniSnavi antiseptikuri saSualebaa. mas aqvs 

sasargeblo efeqti da dadebiTad moqmedebs mSral da danaoWebisaken midrekil kan-
ze. gaRizianebisa da qavilis dros gamoirCeva damamSvidebeli efeqtiT. pitna, Cve-
ulebriv, gamoiyeneba nayenis saxiT. Tu orTqlis abazanebis miRebisas wyalSi pitnis 

foTlebs davumatebT, sisxlis mimoqceva gaumjobesdeba.  

saukeTeso fitokosmetikuri saSualebaa aloe, romelic Seicavs fermentebs, 

vitaminebs, fisovan nivTierebebs, fenolebs da glikozidebs. mas aqvs baqtericiduli 

moqmedeba, aumjobesebs kanis regeneraciis procesebs, zrdis mis tonuss da xels 

uSlis naoWebis gaCenas. 
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eqsperimentuli nawili. kosmetikur saSualebebSi mcenareebi SeiZleba gamoyene-
bul iqnes rogorc bunebrivi saxiT, ise sxvadasxva samkurnalo formiT. samkurna-
lod ZiriTadad gamoiyeneba gamomSrali mcenareebi an maTi nawilebi. mcenareuli 

nedleulisagan biologiurad aqtiuri nivTierebebi miiReba sxvadasxva gamxsnelis 

gamoyenebiT. am nivTierebebis umetesoba wyalSi xsnadia, magram zogierTi ixsneba 

mxolod spirtSi an cximSi. mcenareuli nedleuli (foTlebi, yvavilebi da balaxi) 

daqucmacebulia, Cveulebriv, araumetes 5 mm-mde zomis nawilakebad (uxeSi foTlebi 

_ 1 mm-mde); fesvebi, qerqi da Reroebi _ araumetes 3 mm-mde; xili da Tesli _ 0,5_1 

mm-mde.  

kosmetikaSi yvelaze farTod gamoiyeneba samkunalo mceenareuli nayenebi, anu 

samkurnalo mcenareebis eqstraqtebi, romlebic miiReba mcenaris spirtze dayenebiT. 

nayenis mosamzadeblad daqucmacebul mcenareebs aTavseben minis qilaSi an boTlSi, 

avseben spirtiT da Tavdaxuruls 7_10 dRis ganmavlobaSi inaxaven oTaxis tempera-

turaze. Semdeg gadawuraven, filtraven or fenad dakecili marlis an filtris 

qaRaldis meSveobiT. nayeni inaxeba kargad Tavdaxurul muq SuSis WurWelSi oTaxis 

temperaturaze, mzisgan dacul adgilas. nayenebis umetesoba mzaddeba 1:5 an 1:10 

TanafardobiT (anu nedleulis 1 nawilze iReben 5 an 10 wil spirts).  

cnobili kosmetikuri brendebis mesveurebi saerTaSoriso standartebis dacviT 

mudmivad atareben kvlevebs da aumjobeseben warmoebis teqnologiebs, raTa mcena-
reuli warmoSobis kosmetikuri produqtebi ufro da ufro efeqturi da uvnebeli 

gaxadon. samkurnalo mcenareebis gamoyeneba mxolod Terapiuli an profilaqtikuri 

miznebiT ar Semoifargleba. isini farTod gamoiyeneba niRbebis, nayenebis, losio-
nebis, abazanebisa da naxarSebis saxiT. kargi kosmetika ar saWiroebs qimiuri niv-
Tierebebis, toqsinebisa da konservantebis damatebas. kosmetikuri saSualebebi, ro-
melic damzadebulia bunebrivi warmoSobis komponentebisagan da ar Seicavs qimiur 

danamatebs, uzrunvelyofs dadebiT Sedegs da uaryofiTad ar moqmedebs janmrTe-
lobaze. bunebrivi kosmetika, rogorc wesi, ufro fiziologiuria, anu ukeTesad 

aRiqmeba kanis mier. bunebrivi kosmetika efeqturia, radgan Seicavs Zvirfas pro-
duqtebs. swored iSviaTi samkurnalo komponentebis kombinacia da maRali teqno-
logia aris warmatebis gasaRebi. bunebrivi kosmetikisagan gansxvavebiT, Cveulebrivi 

kosmetikuri saSualebebis warmoeba abinZurebs (polimerebiT, fisebiT da sxv.) nia-
dags, wyals, atmosferos da vnebs cocxal organizmebs. mcenareul kompoziciebs 

specialistebi irCeven konkretuli problemis gadasaWrelad (Tmis gazrda, cximis 

gamoyofis Semcireba, kanis forebis Seviwroeba da a.S.). Terapiuli kosmetika 

Seucvlelia maTTvis, visac Zalian mgrZnobiare kani aqvs. am tipis kani, rogorc 

wesi, ver uZlebs didi raodenobiT konservantebs, surnelebsa da saRebrebs kos-
metikur saSualebebSi. umetes SemTxvevaSi, kosmetikuri saSualebebi ara marto hi-
poalergiulia, aramed Seicavs iseT samkurnalo komponentebs, romlebic amSvidebs 

gaRizianebul kans, xdis mas jansaRsa da movlils. 

 

daskvna 

amrigad, mcenareul nedleulSi gavrcelebuli biologiurad aqtiuri nivTie-
rebebis Semcveli kosmetikuri saSualebebi Zalian efeqturi da usafrTxoa adamianis 

janmrTelobisaTvis. aRniSnulidan gamomdinare, kosmetikis mwarmoebeli kompaniebi 

zrunaven TavianTi momxmareblebis janmrTelobasa da garemoze.  



70 
 

samkurnalo kosmetikuri saSualebebis didi upiratesobaa is, rom Seswevs kani-

saTvis aucilebeli sakvebi nivTierebebis miwodebisa da misi regeneraciis unari. 

kosmetikuri produqtebis gamoyeneba kanze imdenad efeqturia, rom amcirebs medika-
mentebis saWiroebas dermatologiuri problemebis mosagvareblad. samkurnalo kos-
metikuri produqtebi xels uwyobs frCxilebis mikozebis, pedikulozis mocilebas 

da tuCebze herpesuli gamonayris gaqrobas. gamarTlebulia maTi xmareba swrafi 

daberebis Tavidan asacileblad da danaoWebuli kanis gasworebis mizniT. garda 

amisa, samkurnalo kosmetikuri saSualebebis gamoyeneba SesaZlebelia Tmis cvenis 

Tavidan asacileblad da Tmis folikulebis aRsadgenad. 

bunebrivi komponentebis Semcveli samkurnalo kosmetika gacilebiT efeqturia 

sinTezur samkurnalo kosmetikasTan SedarebiT. Tanamedrove naturaluri kosmetika 

Seicavs ara marto biologiurad aqtiur nivTierebebs da sxvadasxva mcenaris eqs-
traqtebs, aramed sxva komponentebsac gaazrebuli kombinaciiT. isini isea erTma-
neTTan Serwymuli, rom erTi maTganis moqmedeba avsebs meoris moqmedebas. namdvil 

samkurnalo kosmetikas SeuZlia rogorc kanisa da Tmis movla, ise maTi struqturis 

aRdgena da kanis Rrma fenebis regeneracia. 
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PHARMACY 
 

PHYTOCOSMETIC PRODUCTS CONTAINING NATURAL COMPAUNDS AND 
HUMAN HEALTH 

K. Batsikadze, I. Tsomaia 

(Georgian Technical University) 
 

Resume. Medicinal cosmetics is a direction formed based on cosmetology and pharmacology. In the 
modern world, the popularity of medical cosmetics is increasing every year. These products effectively cover 
the surface of the skin with a thin protective layer, protect the skin from the harmful effects of the environment, 
and cope with many skin problems, maintaining the water-mineral balance of the skin. 

Medicinal cosmetics contain a minimum amount of preservatives and fragrances, which shortens their 
shelf life. Unlike conventional medicines, medicinal cosmetics can be used by healthy people, because in 
addition to medicinal properties, they also have good cosmetic and decorative properties. 

Phytocosmetics contain plant-derived extracts, essences, vitamins, phytohormones, etc. Medicinal 
plants exhibit all useful and healing properties due to the proteins, fats, carbohydrates, enzymes, essential oils, 
minerals, etc. useful substances contained in them. Phytocosmetic products are effective and safe for human 
health. They are distinguished by the ability to supply and regenerate nutrients necessary for the skin, help to 
eliminate nail mycosis, pediculosis and herpes outbreaks. It is used to prevent hair loss, aging and other 
problems. 

 
 Keywords: enzyme; mycosis; phytocosmetics; protein; vitamin. 
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farmacia 

 

 

saqarTveloSi mozardi eTerzeTebis Semcveli mcenareebis 

fitoqimiuri Sedgeniloba 

nino tabataZe, irma comaia, qeTevan bacikaZe  

(soxumis saxelmwifo universiteti, saqarTvelos teqnikuri universiteti) 

 

reziume: bunebrivi eTerzeTebi xasiaTdeba anTebis sawinaaRmdego, antimikro-
buli, antivirusuli, antibaqteriuli, spazmolizuri, sedatiuri, fungiciduri, ci-
totoqsikuri da sxva TvisebebiT da farTod gamoiyeneba parfiumeriasa da kosme-
tikaSi (sunamoebis, sapnebis warmoebaSi), aseve kanis, piris Rrus, Tmis movlis saSua-
lebebSi. garda amisa, efeqturia nervuli sistemis, infeqciuri daavadebebis, gripisa 

da stenokardiis, kuWisa da nawlavebis, saxsrebis, kunTebis tkivilisa da Sakikis 

samkurnalod. aumjobesebs organizmis ganwyobas, rekomendebulia inhalaciisTvis 

bronqitisa da zeda sasunTqi gzebis anTebis dros. damTrgunvelad moqmedebs oqros-
fer stafilokokze, sxvadasxva paTologiur sokoze da a.S. astimulirebs nivTie-
rebaTa cvlas, sisxlis mimoqcevas da sxva sasicocxlo procesebs.  

dRemde gamovlenili da Seswavlilia 3000-mde saxeobis eTerzeTovani mcenare. 

maTgan gamoirCeva gvari Thymus L. (Lamiaceae), romelic aerTianebs 400-mde saxeobas. 
saqarTveloSi izrdeba Thymus-is 11 saxeoba. Thymus tiflisiensis Klokov & Des.-Shost. da Thymus 
collinus M. Bieb. warmoadgens saqarTvelosa da kavkasiis endemebs. 

air-siTxovani qromatografiuli meTodiT Seswavlil iqna Thymus collinus da Thy-
mus tiflisiensis eTerzeTebis Sedgeniloba da dadgenilia maTSi evkaliptolis, bor-
neolis, karvonis, kamfenis, citralisa da sxvaTa arseboba. 

amJamad msoflioSi sakmaod gazrdilia eTerzeTebze moTxovnileba. rogorc 

alternatiuli medicina, aromaTerapia efuZneba eTerzeTebSi arsebuli aromatuli 

nivTierebebis sasargeblo Tvisebebis gamoyenebas. 
 

sakvanZo sityvebi: antibaqteriuli; aromaTerapia; eTerzeTebi; qromatografia. 

 

Sesavali 

rogorc cnobilia, saqarTveloSi eTerzeTebis gamoyenebas uZvelesi istoria 

aqvs. aRniSnul nivTierebebs axasiaTebs mravalmxriv gamoxatuli iseTi farmakolo-
giuri Tvisebebi, rogoricaa: antiseptikuri, antimikrobuli, antivirusuli, antibaqte-
riuli, anTebis sawinaaRmdego, spazmolizuri, sedatiuri, fungiciduri, citoto-
qsikuri aqtiuroba da sxv. eTerzeTebi xsnis organizmis zedmet daZabulobas da ex-
mareba stresTan brZolaSi, amaRlebs sxeulis elastikurobas, amagrebs saxsrebs da 

myesebs, astimulirebs nivTierebaTa cvlas, aumjobesebs adamianis guneba-ganwyobas, 

sisxlis cirkulacias da sxva sasicocxlo procesebs.  

Tanamedrove msoflioSi gaizarda eTerzeTebze moTxovnileba da ganviTarda 

alternatiuli mkurnalobis mimarTuleba, romelic damyarebulia eTerzeTebis Sema-
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dgeneli aromatuli nivTierebebis sasargeblo Tvisebebis gamoyenebaze. aromaTerapia 

imis saSualebas iZleva, rom surnelis energia SeiZleba gamoyenebul iqnes adamianis 

organizmis janmrTelobis, simSvidisa da silamazisaTvis.  

bolo wlebSi wamyvanma evropulma klinikebma intensiurad daiwyo eTerzeTebis 

gamoyeneba travmis, operaciis Semdgomi mwvave da paTologiuri gamovlinebebis pro-
filaqtikisa da mkurnalobisaTvis. msoflioSi mniSvnelovnad gaizarda sxvadasxva 

mcenareuli nedleulisagan eTerzeTebis warmoeba da realizacia. bunebriv eTer-
zeTebze gazrdili moTxovnilebidan gamomdinare, aucilebeli gaxda rogorc maTi 

Sedgenilobis Seswavla, ise miRebis standartizaciis meTodebis dadgena da medi-
cinasa da parfiumeria-kosmetikaSi gamoyenebis SesaZleblobis gansazRvra. 

 
 
ZiriTadi nawili 

 eTerzeTebi mcenareuli warmoSobis surnelovani, advilad aqroladi, Txevadi 

nivTierebebis narevia. eTerovani uwodes mas, radgan eTeris msgavsad igi msubuqi da 

aqroladia, xolo zeTi _ imitom, rom garegnulad iseTive blantia, rogorc zeTi. 

eTerzeTebis umravlesoba wyalze msubuqia, Tumca gvxvdeba iseTebic, romelTa kuT-
ri wona erTze metia.  

garegnulad eTerzeTebi ufero, iSviaTad momwvano an moyviTalo-oqrosferi 

siTxeebia. zeTebis umetesobas aqvs tkbili, zogjer momwaro (an surnel-saneleblis) 

gemo. ar ixsneba wyalSi, magram ixsneba organul gamxsnelebSi (petroleinis eTerSi, 

eTilis spirtSi, benzolSi, mcenareul da cxovelur cximebSi), haerze advilad 

iJangeba da icvlis suns.  

eTerzeTebi ar warmoadgens individualur nivTierebebs. maTSi Sedis sxvada-
sxva organuli naerTi, romelTagan aRsaniSnavia izoprenuli naSTis Semcveli ter-
penoidebi da JangbadSemcveli komponentebi. terpenoidTagan farTod aris gavrce-
lebuli monoterpenebi (C10H16), seskviterpenebi (C15H24), diterpenebi (C20H32), po-
literpenebi ((C10H16)n).  

monoterpenebs miekuTvneba: acikluri (alifaturi), monocikluri da bici-
kluri naerTebi. saxelwodeba ’’seskviterpeni’’ imis maniSnebelia, rom misi moleku-
luri masa 1,5-jer metia monoterpenis masaze. ganasxvaveben aciklur, monociklur 

da biciklur seskviterpenebs.  

 eTerovan zeTebs miekuTvneba JangbadSemcveli naerTebi – spirtebi, aldehidebi, 

rTuli eTerebi, fenolebi, karbonmJavebi da laqtonebi. am nivTierebebs axasiaTebs 

sasiamovno aromati, ris gamoc mniSvnelovan rols asrulebs mravali parfiumeruli 

kompoziciis SeqmnaSi. 

literaturuli monacemebis mixedviT eTerzeTovani mcenareebi gavrcele-
bulia dedamiwis tropikul da subtropikul zonebSi. isini warmoadgenen kultu-
rul an velurad mozard saxeobebs. dRemde gamovlenili da Seswavlilia 3000-mde 

saxeobis eTerzeTovani mcenare: 44 %-mde aRmoCenilia tropikebSi, 9 % _ subtropi-

kebSi, 19 % _ zomieri klimatis qveynebSi, xolo danarCeni met-naklebad yvelganaa 

gavrcelebuli. 

eTerzeTovani mcenareebi iyofa sam ZiriTad jgufad:  

• mcenareebi, romelTa zeTebis Sedgeniloba mTeli Tavisi sicocxlis ganmavlo-
baSi ucvlelia;  
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• mcenareebi, romelTa eTerovani zeTebis Sedgeniloba cvalebadia;  

• mcenareebi, romlebsac Sualeduri adgili ukavia pirvel da meore jgufebs 

Soris. 

eTerovan zeTebs Seicavs mcenaris sxvadasxva nawili: yvavilebi (vardi, Jasmini), 

kvirtebi, nayofebi (anisi, kvliavi), nayofis kani (citrusebi), Teslebi (nuSi, gargari), 

foTlebi (dafna, evkalipti), merqani (qafuris dafna), fesvebi (zambaxi, koWa), qerqi 

(dariCinis xe). garda amisa, eTerzeTs Seicavs zogierTi mcenaris mier warmoqmnili 

fisi da balzami. raodenobrivad eTerovani zeTebi yvelaze metad grovdeba yva-
vilebSi an nayofebSi, SedarebiT naklebad – foTlebSi, mcired – ReroebSi da 

sruliad umniSvnelod – fesvebSi. maTi Semcveloba 0.01_24 %-is farglebSi meryeobs. 

mcenareebSi eTerovani zeTebis Semcveloba da Sedgeniloba damokidebulia nia-
dagze, klimatur pirobebze, tenianobaze, zRvis donidan mdebareobaze, mosavlis 

aRebis drosa da mcenaris asakze. umetes mcenareebSi maTi maRali Semcvelobaa yva-
vilobisa da Teslis momwifebis periodSi, amitom swored am dros xdeba mcenareuli 

nedleulis Segroveba da gamoyeneba. 
eqsperimentuli nawili. rogorc aRvniSneT, eTerzeTebis warmoeba uZvelesi 

droidan aris cnobili. romaelebi mcenarisagan aromatul nivTierebebs Rebulo-
bdnen maTi CaZirviT cximzeTebSi srul gajerebamde. es meTodi dResac gamoiyeneba 

gansakuTrebiT Zvirad Rirebuli eTerzeTebis sawarmoeblad. 

Tu eTerzeTi mdebareobs mcenaris romelime organos zedapirTan axlos 

specialur sacavebSi, misi miReba SesaZlebelia meqanikuri xerxiT – gamowurviT an 

gamownexviT. am meTods iyeneben, magaliTad, citrusebis nayofis qerqidan zeTis 

gamosayofad. 

mcenareuli nedleulisagan eTerzeTs miReba xdeba ZiriTadad wylis orTqlTan 

erTad gadadenis meTodiT. gadadena, Cveulebriv, xorcieldeba sxvadasxva konstru-

qciis mqone perioduli da uwyveti moqmedebis gadasaden aparatebSi. eTerzeTebis 

miRebis erT-erTi farTod gavrcelebuli meTodia organuli gamxsnelebiT eqstra-

qcia, romelic gamoiyeneba im zeTebisaTvis, romlebic cudad gadaideneba wylis 

orTqlTan erTad. garda zemoT CamoTvlili meTodebisa, cnobilia agreTve Sekum-

Suli airis saSualebiT, kerZod naxSirorJangiT, zeTis miRebis meTodi. aRsani-

Snavia, rom SekumSuli airiT miRebuli zeTi bevrad ukeTesia xarisxiT sxva meTodiT 

miRebul eTerzeTebTan SedarebiT.  

eTerovani zeTebis xarisxis dasadgenad iyeneben organoleptikur, fizikur da 

qimiur meTodebs. amasTan, Sefaseba xdeba feris, sunis, gemos da gamWvirvalobis 

mixedviT, mniSvnelovania agreTve maTi simkvrivis, xvedriTi brunvis sididis, gar-
datexis maCveneblis, gamyarebis temperaturis, spirtSi xsnadobis, mJavianobisa da 

sxva maCveneblebis gansazRvra. 

eTerovani zeTebis analizSi maRali informaciulobiT, sizustiT da saime-
doobiT gamoirCeva air-siTxovani qromatografiuli meTodi, romelic miRebuli pi-
kebis meSveobiT axdens narevis Semadgeneli komponentebis identificirebas da rao-
denobrivi Semcvelobis gansazRvras. aseve gamoiyeneba Tanamedrove mas-speqtrome-
triuli da 1H- da 13C bmr-speqtroskopiuli meTodebi.  

gvari Thymus L. (Lamiaceae) aerTianebs 400 saxeobis mravalwlovan aromatul, ma-

radmwvane an naxevrad maradmwvane balaxovan mcenares. aRniSnuli saxeobebi gavrce-
lebulia evropaSi, CrdiloeT afrikasa da aziaSi.  
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saqarTveloSi izrdeba Thymus-is 11 saxeoba. Thymus tiflisiensis Klokov & Des.-Shost. da 
Thymus collinus M. Bieb. warmoadgens, Sesabamisad, saqarTvelosa da kavkasiis endemebs.  

Cven mier pirvelad iqna daxasiaTebuli T. tiflisiensis-isa da T. collinus-is eTer-
zeTebis Sedgeniloba. mcenareuli nedleuli Segrovebul iqna yvavilobisas duSe-
Tisa da didgoris midamoebSi.  

eTerzeTebi miRebul iqna wylis orTqlTan erTad gadadenis meTodiT (hidro-
distilaciiT) 0,2 % (T. tiflisiensis) da 0,4 % (T. collinus) gamosavlianobiT.  

eTerzeTebis fitoqimiuri Sedgeniloba Seswavlilia air-siTxovani qromato-
grafiuli (GC-MS) meTodis gamoyenebiT. eTerzeTebis analizi Catarda aparatze 

Agilent Technologies 7890B, HP-5ms Ultra Inert kapilaruli svetiT (30 m × 250 mkm × 25 mkm) 

da mas-speqtrometriT (Agilent Technologies 5977A MSD). gadamtan airs warmoadgenda He, 
romlis nakadis siCqare iyo 1 ml/wT; inJeqtoris temperatura _ 250 °C, deteqtori _ 
300 °C, sveti _ 45 °C 2 wT-is ganmavlobaSi, rasac mohyva xazovani zrda 45-dan 100 °C-
mde (2,5 °C/wT) izoTermul reJimSi 10 wT-is ganmavlobaSi da 100-dan 200 °C-mde (2,5 
°C/wT) izoTermul reJimSi 2 wT-is ganmavlobaSi. gadacemis xazis temperatura iyo 
280 °C. mas-speqtrebi miRebulia skanirebis reJimSi (70 ev) 50_550 m/z diapazonSi.  

air-siTxovan qromatografze miRebuli SedegebiT, Thymus collinus da Thymus 
tiflisiensis eTerzeTebis SedgenilobaSi gamovlinda, Sesabamisad, 22 da 27 naerTi, ro-
melTagan aRsaniSnavia, rom evkaliptoli, borneoli, karvoni, kopeni, 9-epi-kariofi-
leni, aromadreni da farnesoli dafiqsirda mxolod T. collinus-Si; kamfeni, sabineni, 
endo-borneoli, neroli, citrali, bornilis acetati, terpinilis acetati, muro-
leni, bisaboleni, e-bisaboleni, kariofilenis oqsidi da epi-kubenoli ki _ T. 
tiflisiensis-Si.  

garda amisa, orive saxeobis ZiriTadi Semadgeneli komponenti iyo nerolidoli, 

germakreni da farnesoli. 

 

daskvna 

amrigad, saqarTveloSi bunebrivad izrdeba 1000-mde eTerzeTovani mcenare. bev-
ri maTgani Zvirfasi nedleulia zeTebis misaRebad da gamoiyeneba parfiumeriasa da 

kosmetikuri saSualebebis (sunamoebis, odekolonebis, tuCsacxebis, sapnebisa da  

a. S.) warmoebaSi (vardi, Jasmini, vardisferi gerani, paCuli, evgenolis rehani da 

sxv.). vardis xis eTerzeTi xasiaTdeba antiseptikuri, anTebis sawinaaRmdego tki-

vilgamayuCebeli, damamSvidebeli TvisebebiT. igi kvebavs qsovilebs da aregulirebs 

nivTierebaTa cvlas, asworebs naoWebs, axalisebs da aaxalgazrdavebs kans. aumjo-
besebs mikrocirkulacias da aqrobs SeSupebebs. efeqturia gaRizianebis da daR-
lilobisas. pitnis da evkaliptis zeTebi (menToli, Timoli) gamoiyeneba kanis, piris 

Rrus da Tmis movlis saSualebebSi, yelis, cxvirisa da nervuli sistemis daava-
debebis samkurnalod. amsubuqebs organizis mdgomareobas gripis, anginis, bronqitis, 

infeqciuri daavadebebis dros, kuWisa da nawlavebis tkivilis dros, aumjobesebs 

emociur fons, Svelis saxsrebis, kunTebis tkivils, efeqturia Sakikis dros. reko-
mendebulia bronqitisa da zeda sasunTqi gzebis anTebiTi daavadebebis SemTxvevaSi 

inhalaciebis saxiT. qafuri saukeTeso antiseptikuri nivTierebaa, xmaroben sapnis 

aromatizaciisaTvis. Sedis amosaxvelebeli, sicxis damwevi, saxsrebisa da kunTebis 

revmatiuli anTebis sawinaaRmdego da sxva wamlebis SedgenilobaSi. 
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sandalozis, dariCinis, kvliavis, keTilSobiluri dafnis, mixakis, qinZis 

zeTebi damTrgunvelad moqmedebs oqrosfer stafilokokze, tuberkulozis Cxirxe, 

nawlavis Cxirxe, sxvadasxva paTologiur sokoze da a.S.  

kvebis mrewvelobaSi eTerzeTebi gamoiyeneba sakonditro nawarmis, liqiorebis, 

aryis, ualkoholo sasmelebisa da sxva produqtebisaTvis sasiamovno surnelis da 

sagemovno Tvisebebis misacemad. 

zemoaRniSnulidan gamomdinare, SeiZleba davaskvnaT, rom bunebriv eTerzeTebs 

aqvs udidesi samkurnalo potenciali da maT efeqturad iyeneben parfiumeriaSi, 

medicinaSi, masaJ- da aromaTerapiaSi. bolo periodSi eTerzeTebis mimarT gansaku-
TrebiT gaizarda interesi, rac aromaTerapiis, rogorc alternatiuli medicinis, 

erT-erTi ganStoebis Camoyalibebam gamoiwvia. eTerzeTebis Semcveli mcenareebi maTi 

mravalmxriv gamoxatuli farmakologiuri efeqtianobis gamo ar kargavs aqtua-
lurobas, amitomac kvlevebi maTi gamovlenisa da medicinaSi efeqturi gamoyenebis 

mizniT warmatebiT grZeldeba. 
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PHARMACY 
 

PHYTOCHEMICAL COMPOSITION OF ESSENTIAL OIL-CONTAINING PLANTS 
IN GEORGIA 

N. Tabatadze, I. Tsomaia. K. Batsikadze 

(Sukhumi State University, Georgian Technical University) 
 

Resume. Natural essential oils are characterized by high antimicrobial, antiviral, antibacterial, 
antiseptic, anti-inflammatory, spasmolytic, sedative, fungicidal, cytotoxic and other activities. They are widely 
used in perfumery and cosmetics – in the production of perfumes, cologne, lipstick, soaps and etc. also, skin, 
oral and hair care, treatment of throat, nose and nervous system diseases. Relieve the condition of the body 
during flu and angina, bronchitis and infectious diseases. Improves the body's mood, effective for treating 
gastric and intestine, joints, muscle pains and migraine. Recommended for inhalation during inflammatory 
diseases of bronchitis and upper respiratory tract. Act on a golden staphylococcus, various pathological 
mushrooms, etc. Stimulates metabolism, blood circulation and other vital processes. 

Up to now, about 3000 species of essential oil plants have been identified and studied. Among them, the 
genus Thymus L. (Lamiaceae) stands out, it includes 400 species. 11 species of Thymus grow in Georgia.  

Thymus tiflisiensis Klokov & Des.-Shost. and Thymus collinus M. Bieb. are endemic to Georgia and 
the Caucasus. 

 The composition of essential oils of Thymus collinus and Thymus tiflisiensis was studied by GC-MS 
chromatography method. The presence of eucaptol, borneol, carvone, camphene, citral, etc. were observed in 
the essential oils. 

 Due to the above-mentioned effectiveness, natural essential oils have great healing potential in 
perfumery, medicine, massage therapy and aromatherapy. Because of this, the need for essential oils in the 
world has grown and developed aromatherapy, as alternative medicine, which is based on the usefulness of the 
useful properties of the aromatic substances in the essential oils. 

 
 Keywords: antibacterial; aromatherapy; chromatography; essential oil. 
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arqeologia 

 

 

gvianbrinjaos xanis sayofacxovrebo kultura _ puris sacxobi 

Rumlebi (Sida qarTli) 

nestan guguSvili  

(saqarTvelos teqnikuri universiteti) 

 

reziume: saqarTvelos uZvelesi xanis istoriis Seswavla XIX-XX saukunis arqeo-
logiuri kvlevebis Semdeg aRmoCenil artefaqtebs daefuZna. miwaTmoqmedebis pirveli 

nimuSebi mezoliTis periodiT daTariRda. dadginda, rom neoliTisa da eneoliTis 

xanaSi iTeseboda xorbali, qeri, fetvi. gvianbrinjaos xanis namosaxlarebsa da sa-
marovnebSi aRmoCenili puris sacxobi Rumlebi, brinjaos namglebi, namglis kaJis Ca-
sarTebi, marcvleulis bazaltisagan damzadebuli xelsafqvavebi, xorblis asaRebi ia-
raRebi da mosavlis gasalewi koxebiT moWedili kevri sazogadoebis yofa-cxovrebasa 

da sameurneo kulturas asaxavs.  

puris sacxobi Rumlebi Sida qarTlis (yaTnalixevis, xovles, cxinvalis nacar-
goris, narekvavisa da graklianis) goranamosaxlarebze banurgadaxurvian naxevrad mi-
wur saxlebSi gvianbrinjaos xanis adreuli etapidanve Cndeba. qvebiT, keramikuli na-
texebiTa da TixiT nagebi Rumlebi sacxovreblis Crdilo-dasavleT kuTxeSi imar-
Teboda da interieris mTavar elements warmoadgenda, romlis zomebi drosTan erTad 

Senobis moculobis Sesabamisad icvleboda. Tavdapirvelad Rumeli ornawiliani iyo. 

sacxobis marjvena mxares saWmlis mosamzadebeli ganyofileba iyo, marcxena mxares _ 

sacecxle, sanacre ki iatakSi iyo amokveTili. mogvianebiT Rumels saritualo daniS-
nulebis sakurTxevli daemata.  

narekvavis namosaxlarze aRmoCenili Rumlis sacxob ganyofilebaSi Tixis „saweso 

kverebis“ imitaciebi da cxinvalis nacargoris erT-erT samlocvelo senakSi, Rumlis 

win da marcvleulis kameraSi aRmoCenili gamomcxvari puris kveris minabaZebi adas-
turebs puris cxobis uZveles tradicias. graklianis goranamosaxlaris mesame terasis 

sataZro kompleqsze mikvleuli (Zv.w. 400_350 ww.) e.w. xovluri tipis puris sacxobi 

Rumlebi, manamde aRmoCenil RumlეbTan erTad, gvian brinjaos xanis miwaTmoqmedi sa-
zogadoebis sayofacxovrebo kulturis Sesaxeb zust informacias iZleva. 

 

sakvanZo sityvebi: arqeologia; kultura; Rumeli; xorbali. 

 

Sesavali 

istoriuli-eTnografiuli masalebiT da goranamosaxlarebze aRmoCenili puris 

sacxobi RumlebiT dasturdeba, rom saqarTveloSi puris cxoba uZvelesi kulturaa. 

saqarTveloSi xorblis gavrcelebis Sesaxeb cnobebs antikuri saberZneTis istori-

kosebis (herodote, qsenofonti) SromebSi da sulxan-saba orbelianTan (1658_1725 ww.) 

vxvdebiT. ioane batoniSvilis kalmasobis mixedviT, Zvel saqarTveloSi „glexni xma-

robdnen odesme qerWrel pursa, ese igi xorbalsa da qersa erTad dafqvian da ga-
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moacxoben.“ „wmindis“ puri delikatesi iyo, gansakuTrebul dReebSi moixmardnen suf-

raze da misadmi damokidebuleba saritualo rangSi iyo ayvanili. puris cxoba sao-

jaxo rituals warmoadgenda, xolo Tones wminda adgilad miiCnevdnen [9].  

kvlevis mizani gvianbrinjaos xanis Sida qarTlis teritoriis gorebze gaSene-

buli (yaTnalixevis, cxinvalis nacargoris, xovles, narekvavis, graklianis) namosax-

larebis sacxovrebel saxlebSi aRmoCenili puris sacxobi Rumelebis warmoCenaa. 

arqeologiurma kvlevebma cxadyo, rom xorblis mdidari jiSebi aRmosavleT saqar-

TveloSi Seiqmna, rasac Zv.w. VI_IV aTaswleulis Zeglebze (aruxlo, xramis gora, 

Sulaveri, Cixori, xelTubani) aRmoCenili xorblis karbonizebuli marcvlebi adas-
turebs.  

gvian brinjaos xanaSi, Zv. w. II aTaswleulis meore naxevarSi, xelovnur rwyvaze 

dafuZnebulma samiwaTmoqmedo kulturam ekonomika ganaviTara. gaCnda myari da mud-
mivi dasaxlebebi, intensiurad dasaxlda bari, gaizarda mosaxleobis raodenoba, Sei-

cvla sayofacxovrebo kultura. TavdacviTi TxrilebiT garSemortymul banurgada-
xurul, oTxkuTxedi formis riyis qviT naSen, TixiT Selesil erToTaxian sacxov-
rebel saxlebSi puris sacxobi Rumlebi sacxovreblis marcxena kuTxeSi iyo amar-
Tuli, romelsac gasaTbobad, sacxobad, mogvianebiT ki saritualo daniSnulebisTvis 

iyenebdnen. goranamosaxlarebze aRmoCenili Rumlebi gamokvleuli da Seswavlilia: 

a. kalandaZis, b. kuftinis, g. meliqiSvilis o. jafariZis, v. sadraZis, p. uvarovas, g. 

nioraZis, k. ficxelauris, d. xaxutaiSvilis, v. liCelisa da sxvaTa mier. 

puris sacxobi Rumlebi elinisturi xanidan moyolebuli adreSua sukuneebis 

CaTvliT, agrZelebs arsebobas da saintereso, zust informacias gvawvdis gvian-
brinjao xanis sazogadoebis cxovrebis, materialuri, sulieri kulturisa da miwaT-
moqmedebis dargebis uwyvet ganviTarebaze. amJamad kvleva ganaxlebulia. 

 

ZiriTadi nawili 

yaTlanixevis goranamosaxlari, sof. ufliscixis dasavleTiT, mdinare mtkvris 

marcxena napiras mdebare Zv. w. II aTaswleulis meore naxevris dasawyisiT daTa-
riRebuli pirveli uZvelesi arqeologiuri Zeglia. namosaxlaris III nagebobaSi aR-
moCenilia puris sacxobi Rumeli. d. xaxutaiSvilis aRweris mixedviT sacxovreblis 

iataki, sadac Rumeli iyo ganTavsebuli, meore nagebobisagan gansxvavebiT 40 sm-iT 

dabalia da nagleji qvebis filiT aris mopirkeTebuli. farTobi 16 m2-ia. nagebobis 

miwiszeda nawili _ Zeluri. kedlis miwisqveSa da miwiszeda nawilebi riyis qvis 

filebiTaa gamoyofili. Senobis samxreT kuTxeSi aRmoCenili „xovluri tipis 

Rumlis“ mSeneblobisaTvis Tixa da fleTili qva gamouyenebiaT. oTaxisa da Rumlis 

iataki erTmaneTisagan 30 sm-iTaa daSorebuli. 

yaTlanixevis namosaxlaris III nagebobaSi aRmoCenili Rumeli or nawiliania, 

gadaxurva _ TaRovani. marcxena mozrdili nawili sacxobia, saWmlis gasakeTebeli 

ganyofilebiT, marjvena mxare ki sacecxlea (sacecxlesTan aRmoCenilia nacari), 

romlis siganea 12 sm, sigrZe _ 85 sm, xolo pirveli ganyofilebis sigrZea 80 sm da 

sacecxlis _ 35 sm. Rumeli imarTeboda, rogorc sacxovrebel saxlSi, ise sakur-

TxevelSi. xovles namosaxlarze am tipis Rumeli Zv. w. II aTaswleulis meore na-

xevridan Zv. w. IV saukunemde funqcionirebda. amave tipisaa nacargoris II fenaSi 

aRmoCenili nagebobis Rumlebis erTi jgufi, romelsac g. gobejiSvili oTxkuTxa 

sakurTxevlebis saxeliT moixseniebs“ [6]. 
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gvianbrinjaos xanis sacxovrebeli saxli RumliT 

 

cxinvalis nacargora q. cxinvalis samxreT-dasavleTiT 1,5_2 km-ze mdebareobs. 

igi, brinjaos xanis pirveli sakulto mniSvnelobis namosaxlaria, romelic 1945 

wels gaiTxara. am arqeologiuri Zeglis II da III fena Zv. w. II aTaswleulis dasas-
ruliTa da I aTaswleulis dasawyisiT TariRdeba. swored aq aRmoCenil samlo-
cvelo senakebSia Semonaxuli materialuri kulturis maRali donis maCvenebeli 

nivTebi: kaJis namglebi, brinjaos Canglebi, qvis mogrZo xelsafqvavebi, Tixis Wur-
WliT Semonaxuli puris, qeris da fetvis marcvlebi. samlocvelo senakebis kuT-
xeebSi mikvleulia qvebiT, keramikuli natexebiTa da mozelili TixiT amoyvanili 

Rumeli, samsxverplo da sakurTxeveli. brinjaos xanis pirveli sakulto mniSvne-
lobis namosaxlarze (cxinvalis nacargora) mikvleuli gamomcxvari puris Tixis 

imitaciebi sezonuri samuSaoebis dawyebisas da dResaswaulze im namcxvar-gana-
texebis msgavsia, romlebsac saritualo keris winac miirTmevdnen da beRelSic 

inaxavdnen [10]. rogorc g. gobejiSvili am xanis sazogadoebis ganviTarebis Se-

fasebisas aRniSnavs: „aRmoCena, sxva garemoebebTan erTad, imaze metyvelebs, rom am 

3000 wlis winaT Sida qarTlSi miwaTmoqmedebis ganviTareba maRal safexurze iyo 

da udidesi mniSvneloba hqonia sazogadoebis cxovrebaSi“ [3].  

xovles goranamosaxlari kaspis raionis sof. xovles ganapiras mdebareobs. 

namosaxlarze puris sacxobi Rumlebi banurgadaxurvian erToTaxian, talaxis xsnar-

ze qviT nageb saxlebSi, marcxena mxares iyo ganTavsebuli. Rumeli gaTbobisa da 

sakvebis momzadebis funqcias asrulebda. k. ficxelauris daskvniT, imdroindeli 

xovlegorelebi ZiriTadad miwaTmoqmedni arian. amas kargad adasturebs aq aRmo-

Cenili namglis kaJis CasarTebi, kevris koxebi, marcvleulis Sesanaxi ormoebi, sa-

wyobi „kodebi“ da xorbleuli [8].  

d. musxeliSvili am teritoriaze eTnikurad da kulturulad erTi da imave 

xalxis arsebobas marto keramikiTa da metalurgiuli kulturebiT ar adasturebs, 

sakuTar mosazrebas erTnairi puris sacxobi RumlebiT amyarebs da askvnis: xovles 

uZveles namosaxlarze kulturulad da eTnikurad erTi modgmis mosaxleoba 

cxovrobda, romlis Semoqmedebasac warmoadgenda xovluri Savlega keramika, radgan 

es ukanaskneli imave formiTa da ornamentiT ganagrZobda arsebobas III da II ho-

rizontSic. aqedan gamomdinare, SeiZleba iTqvas, rom am periodSic imave mosaxle-
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obasTan gvaqvs saqme. es garemoeba ara marto keramikis Seswavlis safuZvelze, aramed 

puris sacxobi RumelebiTac mtkicdeba [1].  

narekvavis goranamosaxlari terasebad ganlagebuli gvianbrinjao-adrerkinis 

xanis namosaxlaria, romelic Tbilisi-goris gzatkecilis marcxena mxares, md. na-
rekvavis marjvena napirze mdebareobs. naxevrad miwuri nagebobebi erToTaxiania, 

riyis qviT, xis ZelebiTa da aliziT aris naSeni. nagebobebis banuri gadaxurva 

eyrdnoba dedaboZs. samzareulo, puris sacxobi Rumlebi da mownul godrebSi Se-

morCenili marcvleuli adasturebs, rom im dros miwaTmoqmedeba wamyvani dargi iyo. 

gvianbrinjao-adreრkinis xanis namosaxlarebze aRmoCenili (kalandaZis gora 1-

li) Rumeli saxlis marcxena kuTxeSi iyo gamarTuli. aliziTa da riyis qviT nagebia 

da erTmaneTTan damakavSirebeli nawilebisganaa (sacxobi, sacecxle, sanacre da sa-
kurTxevli) Semdgari. puris sacxobi nawili marcxnivaa gamarTuli, xolo sacecxle 

_ marjvniv. centralur ganyofilebas, Crdilo dasavleTidan, sanacre ormo ukav-
Sirdeba. nagebobis gadaxurva TaRovania. Rumlis sacecxle ganyofilebaSi fiCxs 

wvavdnen, miRebul nakverCxals sacxobis iatakze gadaxvetavdnen, gaaxurebdnen da 

sacecxleSi abrunebdnen. mogvianebiT Rumels saritualo daniSnulebis sakurTxe-
veli aqvs midgmuli. interieris es mniSvnelovani nawili manamde calke funqcio-
nirebda [2]. sakurTxevliani Rumlis saSualo zomebia: sigrZe _ 1,30_1,45 m; sigane _ 

2,20_2,35 m; simaRle _ 0,85 m, xolo Siga zomebia: sigrZe _ 0,78 m; sigane _ 0,92 m. 

sacecxle kameras wagrZelebuli, ovaluri forma aqvs, misi sigrZea 0, 85 m, sigane _ 

0,25 m. sacecxlis ukana nawilSi datanebulia sanacre xvreli, romelic sanacre 

ormos ukavSirdeba. sanacre xvrelis sigrZea _ 0, 46 m. sanacre ormo iatakis donezea, 

mas Semouyveba Tixis sartyeli, romlis sisqea 0,11_0,14 m, simaRle _ 0,18_0,2 m. sanacre 

xvreli ormos vertikalurad aRmarTuli waxnagebiani moyvanilobis sarkmliT ukav-
Sirdeba. misi simaRlea 0,42 m, sigrZe _ 0,32 m. centralur ganyofilebas hqonda 

TaRovani gadaxurva. sacxobis iatakidan TaRis simaRlea 0,16 m, TaRis sisqe _ 0,3_0,4 

m. etyoba mravalgzis Selesvis kvali. aq aRmoCenili Rumlebis umetesobas sakur-
Txeveli sacecxleze midgmuli ar aqvs. SedarebiT gvian Rumels saritualo 

funqciac daemata. amaze migvaniSnebs sacecxle ganyofilebis win midgmuli oTx-
kuTxa nageboba „sakurTxeveli“ da kalandaZis gora 2-ze Rumlis sacxob ganyo-
filebaSi gamovlenili Tixisagan damzadebuli „saweso kverebis“ imitaciebi. Seda-
rebiT adre, Rumeli da sakurTxeveli cal-calke funqcionirebda [2]. mikvleuli 

xovluri tipis Rumelebis arsebobis qronologiuri CarCoebi Zv. w. XIV-II saukuneebs 

moicavs.  

grakliani goris 2015 wels 11 kulturuli fenis aRmoCenebi paleoliTidan Zv.w. 

II-I saukuneebamde periods miekuTvneba da Sida qarTlis (iberiis) teritoriaze mcxo-

vrebi mosaxleobis yofa-cxovrebas, ekonomikur-savaWro da kulturul urTierTo-

bebs asaxavs. aq aRmoCenili puris sacxobi Rumlis zomebi Senobis moculobis 

Sesabamisad icvleba. Rumeli sacxovrebel oTaxSi iyo gamarTuli.  

v. liCelis kvlevis mixedviT #1 seqciis zomebia 4,70X2,30 m. wina or oTaxSi, 

dasavleT kedelTan, podiumia, romlis zomebi 1X0,70X0,3 m-ia. podiums dasavleT 

mxares, centralur nawilSi, Sesawiravi WurWlis Casadgmeli CaRrmaveba aqvs (dia-

metri 0,25 m), romelic qvis baliSiT mTavrdeba. bordiurebiani magida, savaraudod, 

Sesawiravi nivTebisaTvis iyo gankuTvnili da sakurTxevlis CrdiloeTiTaa Semor-

Cenili. saTavsიs CrdiloeT kedelTan, misgan 0,25 m-is moSorebiT, gamovlenilia 

saritualo kera, romlis ZirSic qvis baliSia Cadgmuli. misi diametri 0,30 m-ia, 
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xolo siRrme – 0,25 m. yvelaze kargadaa Semonaxuli oTaxis Crdilo-aRmosavleT 

kuTxeSi aRmoCenili Rumeli. misi daskvniT, samive SenobaSi unda yofiliyo erTi 

tipis, e. w. xovluri, oriarusiani da samganyofilebiani (sacecxle, sanacre da 

TviTon Rumlis ganyofileba) Rumeli. sxva Rumelebisagan gansxvavebiT, aq aRmoCe-

nilebs aqvs temperaturis regulirebis meqanizmi – esaa sacxob da sacecxle gan-
yofilebaze misafarebeli gamomwvari Tixis filebi. saTavsis centrSiGgadaxurvis 

Camoqcevis Sedegad damsxvreuli WurWelia aRmoCenili. aRniSnul saTavss dasavle-

Tis mxridan zRudavs da am nagebobas meorisagan yofs riyis qvis wyoba. misi zomebia 

4,30X0,65 m. riyis qvis wyobasa da sakurTxevels Soris sameurneo sivrcea moqceuli. 

rac Seexeba saTavsის aRmosavleT mxares, aqac dadasturda riyis mozrdili 

qvebisagan Sedgenili wyoba. SemorCenili wyobis zomebia 2,30X1 m. nagebobaTa es 

kompleqsi amierkavkasiisaTvis sruliad gansakuTrebul Zegls warmoadgens [11]. 

 

daskvna 

saqarTveloSi gvianbrinjaos xana Zveli welTaRricxvis II aTaswleulis pir-
vel naxevarSi iwyeba. es xana adgilobrivi kulturis ganviTarebis mniSvnelovani 

safexuria. am xanaSi momxdarma sameurneo da socialur-politikurma cvlilebebma 

revoluciuri roli Seasrula sazogadoebis ganviTarebis istoriaSi, safuZveli 

moumzada saxelmwifoebis Seqmnas. 

Sida qarTlis gvianbrinjaos xanis namosaxlarebi ganlagebulia gorebze da 

TavdacviTi TxrilebiTaa garSemortymuli. am periodis erToTaxiani Senobis sac-
xovrebeli oTxkuTxedis formis, naxevrad miwurebi riyis qviTaa naSeni da TixiT 

amoyvanili. yvela oTaxSi erTnairi agebulebis puris sacxobi Rumeli idga, rac am 

xanis yofa-cxovrebis garda adasturebs, rom saqarTvelo xorblis warmoSobis 

uZvelesi keraa. 
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ARCHAEOLOGY 
 

HOUSEHOLD CULTURE OF THE LATE BRONZE AGE _ BREAD BAKING OVENS 
(SHIDA KARTLI) 

N. Gugushvili 

(Georgian Technical University) 
 

Resume. The study of the ancient history of Georgia was based on the artifacts discovered after the 
archaeological researches of the 19th-20th centuries. The first samples of farming were dated to the Mesolithic 
period. It was established that wheat, barley and millet were sown in Neolithic and Eneolithic times. 

Bread baking ovens, bronze sickles, flint inserts for sickles, hand grinders made of basalt grain, tools 
for harvesting wheat and barley studded with threshing sheds, found in settlements and hermitages of the Late 
Bronze Age, reflect the agricultural life of the community.  

Bread baking ovens have appeared in half-roofed houses of the hill dwellers of Shida Kartli 
(Katnalikhevi, Khovle, Tskhinvali Natsargori, Narekvavi and Grakliani) since the early stage of the Late 
Bronze Age. Stoves built of stones, ceramic shards and clay were located in the northwest corner of the 
dwelling and were the main element of the interior, the dimensions of which changed over time according to 
the volume of the building. Initially, the oven had two parts. On the right side of the bakery there was the food 
preparation section, on the left side there was the firebox, and the sifter was carved into the floor. Later, a ritual 
altar was added to the furnace. 

Imitations of clay "regular cubes" found in the baking section of the oven at Narekvavi settlement, and 
imitations of baked bread cubes found in one of the chapels in Tskhinvali, in front of the oven and in the grain 
chamber, confirm the ancient tradition of bread baking. Traced to the temple complex of the third terrace of 
Grakliani hill settlement (400-350 BC) the so-called Khovli bread ovens, along with previously discovered 
ovens, provide accurate information about the domestic culture of the farming community of the Late Bronze 
Age. 

 
 Keywords: archaeology; culture; oven; wheat. 
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სpeleologiis istoria 

 

 

qarTuli speleologiuri mecniereba 85 wlisaa 

kukuri wiqariSvili, zaza leJava, laSa asaniZe, Tamar Tolordava  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti 

bagrationis saxelobis geografiis instituti) 

 

reziume: naSromSi asaxulia XX saukunis im qarTvel geografTa Rvawli da same-
cniero-kvleviTi saqmianoba, romlebmac Rirseuli wvlili Seitanes saqarTveloSi 

axali prioritetuli samecniero dargis _ mRvimeTmcodneobis dafuZnebაsa da ganvi-
TarebaSi. umaRlesi saswavleblebis studentebisaTvis Seiqmna pirveli qarTuli saxel-
mZRvanelo _ `mRvimeTmcodneobis safuZvlebi~; speleologiur mecnierebaSi Setanil 

iqna ,,karstosferos~ cneba; damuSavda saqarTvelos karstuli provinciis speleolo-
giuri daraionebis sakiTxebi, mTiani masivebis karstis hidrologiisa da hidrogeo-
logiis aqtualuri problemebi, moZRvreba miwisqveSa landSaftebze; Camoyalibda kon-
cefcia mRvimeTa klimatze hifsometriuli faqtoris gavlenis Sesaxeb; baqnuri karstis 

pirobebSi gamovlinda diziunqciuri dislokaciebiT Sepirobebuli napralovan-kars-
tuli nakadebis izolirebuli sistemebi; Tanamedrove teqnologiebis gamoyenebiT Sei-
qmna karstuli mRvimeebis samganzomilebiani modelebi, xolo geosainformacio siste-

mebiს gamoyenebiT _ saqarTvelos kirqvuli da klastokarstuli masivebis ruka.  

ZiriTadi miRwevebidan aRsaniSnavia evropaSi popularuli da Tanamedrove stan-
dartebis doneze mowyobili `axali aTonisa~ da `promeTeს (wyaltubo)~ mRvimuri sis-
temebi, speleoTerapiisa da Rvinis sademonstracio Ddarbazebi (,,TeTra mRvime~, ,,sawur-
blia~), romlebsac mniSvnelovani ekonomikuri sargebeli moaqvs qveynisaTvis. 

 

sakvanZo sityvebi: geografiis instituti; mkvlevrebi; mRvimeTmcodneoba; saqar-
Tvelos mRvimeebi; speleologia. 

 

Sesavali 

 jer kidev sabWoTa periodSi (1938_1947 wlebSi) profesorma levan maruaSvilma 

ruseTis popularul sabunebismetyvelo Jurnal `prirodaSi~ gamoaqveyna statiebi, 

romlebic mieZRvna abrskilisa [1] da nagarevis [2] mRvimeebs. esenia erT-erTi pirveli 

samecniero statiebi saqarTvelos karstuli mRvimeebis Sesaxeb.Amsgavsi karstuli 

mRvimeebia quTaisisa da wyaltubos raionis ,,wkvaramebi” [3], romelTa saxiT qvemo 

imereTis karstuli Zabrebis genetikuri klasifikacia pirveladaa Catarebuli. dad-
ginda maTi SefardebiTi asaki da gamoiTqva mosazreba regionSi zedapiruli kar-
stuli formebis ganviTarebis Sesaxeb. Sesabamisad, l. maruaSvilis sakandidato 

disertacia [4] saqarTvelos kirqvian konglomeratebsa da qviSaqvebSi gamo-
muSavebuli bunebrivi mRvimeebis Seswavlas exeba (1947). Kkarstologiisa da spele-
ologiis aqtualuri sakiTxebi mis ramdenime monografiasa da 100-ze met samecniero 
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naSromSia gaSuqebuli. maTSi asaxulia mecnieris xangrZlivi savele da kameruli 
kvlevis ZiriTadi Sedegebi. 

 levan maruaSvilis moRvaweobam arsebiTi gavlena mo-
axdina Cvens qveyanaSi speleologiis Semdgom ganviTare-

baze. Aakademikos aleqsandre javaxiSvilTan erTad man aq-

tiuri monawileoba miiRo vaxuSti bagrationis saxelobis 

geografiis institutSi (daarsda 1933 wels) speleolo-

giuri laboratoriis (1958, xelmZRvaneli Salva yifiani), 

saqarTvelos mecnierebaTa akademiis prezidiumTan speleo-

logiuri komisiis (xelmZRvaneli niko kecxoveli), xolo 

respublikis sportis komitetTan speleosportuli fede-

raciis daarsebaSi (Tavmjdomare kote javriSvili).  
gasuli saukunis 60-ian wlebSi saqarTvelos ssr geo-

grafiul sazogadoebasTan Seiqmna karstologiisa da speleologiis seqcia (1961, 

xelmZRvaneli zurab tintilozovi1), turizmisa da eqskursiebis saqarTvelos 

respublikur sabWosTan – speleoturizmis seqcia (1961; revaz janaSvili), romelsac 

qveseqciebi hqonda TbilisSi (Tavmjdomare kiazo raqviaSvili), quTaissa (Tavm-

jdomare yalabegiSvili) da soxumSi (Tavmjdomare e. milianovski).  

gansakuTrebiT mniSvnelovania speleologiuri komisiis iniciativiTa da orga-
nizaciiT speleologiuri krebulebis gamocema saxelwodebiT _ ,,saqarTvelos mRvi-
meebi da gamoqvabulebi~. pirveli tomi gamoica 1963 wels (sul 12 tomi daibeWda). 

sagangebod unda aRiniSnos, rom es krebulebi erT-erTi pirveli gamocema iyo yofil 

ssr kavSirSi da mecnieruli doniT ar Camouvardeboda sxva organizaciebis mier 

gamoqveynebul analogiur naSromebs. 
 
 
ZiriTadi nawili 

axlad Seqmnili struqturuli erTeulebis dafuZnebiT safuZveli Caeyara saqa-
rTveloSi karstuli mRvime-ufskrulebis sistematur da gegmazomier kvlevas. XX 

saukunis 60-iani wlebis dasawyisSi Catarda pirveli samecniero eqspediciebi sa-
qarTvelos maRalmTian kirqvul masivebze, romlebSic ZiriTadad institutSi axlad 

Seqmnili speleologiuri laboratoriis jer kidev gamoucdeli axalgazrda spe-
cialistebi (zurab tataSiZe, arsen oqrojanaSvili, boris gergedava, jumber jiS-
kariani da sxv.) monawileobdnen. TandaTan iqmneboda da ixveweboda rTuli kombi-
nirebuli mRvimeebis kvlevis meTodika, Rrma karstuli Saxtebisa da ufskrulebis 

daZlevis teqnika. Sedegmac ar daayovna, kerZod, kruberis saxelobis ufskruls 

(arabikaze, afxazeTi, 2199 m), romelic aTwleulebi inarCunebda msoflios uRrmesi 

karstuli ufskrulis statuss, pirvelad qarTvelma mkvlevrebma miakvlies 1960 

wels profesor levan maruaSvilis xelmZRvanelobiT. imxanad, ufskrulSi 150 m 

siRrmemde CaRweva moxerxda. aRsaniSnavia agreTve imave wels, arabikaze „vaxuSti 

bagrationis saxelobis ufskrulis“ aRmoCena, romlis agegmili nawilis siRrme 250 

m-s Seadgenda. im periodisaTvis igi sarekordo iyo yofili ssr kavSiris teri-
toriaze gamokvleul karstul mRvimeTa Soris. 

 
1 Mmomdevno gverdebze zurab tintilozovi moxseniebulia tataSiZis gvariT. 

levan maruaSvili 
(1912_1992) 
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momdevno 1961 wels ki metad mniSvnelovani da amaRelvebeli aRmoCena mohyva 

axali aTonis midamoebSi ganxorcielebul speleoeqspedicias z. tataSiZis, S. 

yifianis, ars. oqrojanaSvilisa da b. gergedavas monawileobiT, ramac arnaxuli 

rezonansi gamoiwvia yofili sabWoTa kavSiris masStabiT.  
 

    

zurab tataSiZe 

(1928_2011) 

Salva yifiani 

(1912_1994) 

arsen oqrojanaSvili 

(1930-1965) 

boris gergedava 

(1931-2007) 

miwis qveS aRmoCnda sicariele, romlis fskeris farTobi 50000 m2, saerTo mo-
culoba ki 1,5 mln m3-ia. am aRmoCeniT saqarTveloSi safuZveli Caeyara speleoturi-

zmis Semdgom ganviTarebasa da aRorZinebas. 
cota mogvianebiT (1984) speleologiuri eqspediciis (j. jiSkariani, T. qobula-

Svili, a. jamriSvili, v. kapanaZe) mier wyaltubos municipalitetis sof. yumisTavis 

mWidrod dasaxlebul ubanSi mikvleuli iqna manamde sruliad ucnobi karstuli 

mRvime (`promeTe~). dRes igi erT-erTi popularuli speleoturistuli Zeglia evro-
paSi. 

 

    
jumber jiSkariani 

(1938_2018) 

Tamaz qobulaSvili amiran jamriSvili vaxtang kapanaZe 

Semdgomi wlebis savele samuSaoebma saqarTvelos mTeli karstuli zoli moi-

cva (md. fsoudan lixis qedamde), maT Soris klastokarstuli raionebic. yovel 

wels axal-axali aRmoCenebiT ivseboda da mdidrdeboda saqarTvelos karstuli 

mRvimeebis kadastri [5, 6], romelTa kvlevis saqmeSi udidesi wvlili mouZRvis geo-

grafiis institutis TanamSromlebs: levan maruaSvils, zurab tataSiZes, Salva 

yifians, arsen oqrojanaSvilis, Tamaz kiknaZes, jumber jiSkarians, boris gerge-

davas, demur tabiZes, omar erqomaiSvils, kiazo raqviaSvils, WiWiko janeliZes, gi-

orgi CangaSvils, daviT simoniSvils, kukuri wiqariSvils, zaza leJavas, karlo 

lifonavas, revaz xazaraZes, nana mamacaSvils, merab TvalWreliZes, daviT lorTqi-
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faniZes, giorgi lominaZes, merab gongaZes, ilia afxazavas, garsevan kurdRelaiZes, 

Tamaz qobulaSvils, amiran jamriSvils, vaxtang kapanaZes, giorgi gelaZes, giorgi 

dvalaSvils, laSa asaniZes, giorgi CarTolans da Tamar Tolordavas.  
 

   
Tamaz kiknaZe 

(1936_1991) 
kiazo raqviaSvili 

(1936_2020) 
omar erqomaiSvili 

(1941_1984) 

  

giorgi gelaZe giorgi CarTolani 

didia agreTve lado qaldanis, goderZi samxaraZis, elguja jamriSvilis, vale-
ri barbaqaZis, gigo onianis, mamuka nikolaZis, vaxtang CixraZis, igor fiCxaias, roman 

Tolordavas, Tamaz baqaniZis, iuri davlianiZis, Temur kirvaliZis, irakli jula-
yiZis, janiko janaSias, andrei nosenkos, beqa gogilavas, gia da gela cicviZeebisa 

da sxva moyvarul speleologTa Rvawli.  
garda aRniSnulisa, qarTvelma mkvlevrebma (z. tataSiZe, S. yifiani, T. kiknaZe, 

j. jiSkariani, b. gergedava, k. wiqariSvili) gansakuTrebuli wvlili Seitanes yo-
fili ssr kavSiris udidesi karstuli mRvimeebisadmi miZRvnili monografiisaTvis 

masalebis SegrovebaSi, dazustebasa da speleologiur gamokvlevebSi [7].  

qarTvel speleologTa mier wlebis ganmavlobaSi mopovebuli savele-samecni-
ero masalebi safuZvlad daedo samagido da fundamenturi xasiaTis monografiul 

naSromebs [8_16].  

samwuxarod, saqarTveloSi gasuli saukunis 90-ian wlebSi aramyari politi-
kuri da ekonomikuri situaciis gamo speleologiuri krebulebis gamocema Sewyda, 

xolo 2011 wels karstologia-speleologiis laboratoria gauqmda da speleo-
logiuri jgufis saxiT (sazogadoebriv sawyisebze) SeuerTda geomorfologiis 

ganyofilebas. sasurvelia speleologiuri jgufi daubrundes Tavis pirvandel po-
zicias da aRdges rogorc damoukidebeli struqturuli erTeuli karstologia-

speleologiuri laboratoriis saxiT. zogadTeoriuli gamokvlevebis momdevno eta-
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pze saWiroa yuradReba gamaxvildes axalgazrda samecniero kadrebis momzadebasa 

da speleologiuri laboratoriis gafarToebis aucileblobaze. 

speleologiuri laboratoriis gauqmebis Semdeg savele-samecniero kvlevebs 

atareben geografiis akademiuri doqtorebi: kukuri wiqariSvili, zaza leJava, laSa 

asaniZe da mecnier-TanamSromeli Tamar Tolordava.      
  

    
kukuri wiqariSvili zaza leJava laშa asaniZe Tamar Tolordava 

XXI saukunis dasawyisSi moqmed speleologTa aqtiuri monawileobiT daibeWda 

saymawvilo enciklopedia ,,saqarTvelos bunebrivi saocrebebi” [17]. 2009 wels gamo-
qveynda safuZvliani naSromi ,,saqarTvelos karstuli mRvimeebis kadastri~ [6], ro-
melSic bolo wlebSi Catarebuli mecnieruli kvlevebis Sedegebia Sejamebuli. Sem-
degi naSromia anbanis mixedviT dawyobili ,,saqarTvelos karstuli mRvimeebis mok-
le cnobari~ [18]. igi amomwurav informacias iZleva saqarTvelos mRvimeebis morfo-
logiuri, klimatur-hidrografiuli da arqeologiuri Taviseburebebis Sesaxeb. fun-
damenturi naSromebia: ,,axali aTonis mRvime, bunebis iSviaTi Zegli~ [19]; ̀ wyaltubos 

(promeTes) mRvimuri sistema~ [20]; ,,zemo imereTis platosa da mimdebare raionebis 

karsti~ [21], ,,WiaTuris municipalitetis karstuli mRvimeebi~ [22]; ,,WiaTuris muni-
cipalitetis sasmeli wylis monitoringi~ [23]; `karstuli wylebis ekologiuri 

kvleva saqarTvelos centralur nawilSi~ [24]; `wyaltubos (promeTes) mRvimuri sis-
tema~ (inglisur enaze) [25]; ,,zurab tataSiZe, bibliografia~ [26], ,,karstul-speleo-
logiuri terminebis ganmartebiTi leqsikoni~ [27], romelSic anbanis mixedviTaa daw-
yobili Tanamedrove speleoliteraturaSi gamoyenebuli 1625 termini da cneba; `sa-
qarTvelos baqnuri karsti~K(inglisur enaze) [28]; `saqarTvelos karstis ruka~ [29]; 

,,migarias kirqvuli masivis karsti da mRvimeebi~ [30] da mravali sxva.  
institutis speleologiur jgufs mWidro samecniero kontaqtebi aqvs aSS-is, 

safrangeTis, sloveniis, italiis, poloneTis, germaniis, CexeTis, slovakeTis, bul-
gareTis, lietuvis, ukrainisa da sxva wamyvani speleologiuri tradiciebis mqone 

qveynebis monaTesave organizaciebTan da dawesebulebebTan. Kkadrebisa da finansebis 

simciris miuxedavad, Catarda erToblivi samecniero eqspediciebi, romlebSic ins-
titutis speleologebTan erTad monawileobdnen ucxoeli mkvlevrebi. sxvadasxva 

wels lietuvel speleomyvinTavebsa (2013-2014) da polonel (2019) mkvlevrebTan erTad 

Catarda saerTaSoriso speleologiuri eqspediciebi dasavleT saqarTvelos kir-
qvul zolSi; kerZod, odiSis platos, wyaltubo-saTaflias, migariasa da yviras 

kirqvul masivebze.  
bolo 20 wlis ganmavlobaSi saqarTvelos erovnuli samecniero fondisa da 

SoTa rusTavelis saqarTvelos erovnuli samecniero fondis dafinansebiT karsto-
logia-speleologiis laboratoriis TanamSromlebis monawileobiT ganxorcielda 
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30-mde sagranto proeqti. garda aRniSnulisa, rufordis mcire grantis (didi bri-
taneTi) farglebSi Sesrulda ,,karstuli mRvimeebis gamokvlevebi da adgilobrivi 

mosaxleobis ganaTleba mRvimeebis konservaciisaTvis WiaTurisa da wyaltubos 

raionebSi~ (2011_2013), slovakeTis respublikis saelCos dafinansebiT 2016-2017 wleb-
Si ganxorcielda WiaTuris municipalitetis sasmeli wylebis monitoringi da maTi 
dabinZurebisagan dacvis RonisZiebebi (07.07.2017). miRebuli Sedegebi gamoqveynda ore-
novani monografiis saxiT [23], xolo aSS-is saxelmwifo departamentis dafinansebiT 

2019 wels masaCusetsis teqnologiur da masaCusetsis universitetSi pirvelad gan-
xorcielda saqarTvelos mRvimeebidan aRebuli stalagmitebis asakobrivi daTa-
riReba da izotopuri kvlevebis safuZvelze ganisazRvra maTi absoluturi asaki. 

speleologiuri jgufis wevrebi sistematurad monawileobdnen saerTaSoriso 

speleologiuri konferenciebisa da simpoziumebis muSaobaSi, romlebic Catarda 

msoflios iseT qalaqebSi, rogoricaa Tbilisi, saqarTvelo (2008, 2011, 2013, 2015, 2016, 

2019, 2022, 2023); edremiti, TurqeTi (2013), brno, CexeTi (2013); karlsbadi, aSS (2014); 

roCesteri, aSS (2015); sokoro, aSS (2015); tampa, aSS (2016); sidnei, avstralia (2017); 

liubliana, slovenia (2019); albena, bulgareTi (2019, 2021, 2023) da sxv. Ubolo 20 

wlis ganmavlobaSi dabeWdili da gamoqveynebulia 200-mde samecniero naSromi (maT 

Soris 20 monografia) rogorc adgilobriv, ise ucxoeTis maRalreitingul same-
cniero JurnalebSi.  

2015 wels speleologiuri jgufis TaosnobiT vaxuSti bagrationis saxelobis 

geografiis institutsa da saqarTvelos Tavdacvis saministros SeiaraRebuli Zale-

bis generalur Stabs Soris gaformda urTierTTanamSromlobis memorandumi. 

speleologiuri jgufis iniciativiT 2016 wels daarsda a(a)ip ,,saqarTvelos 

speleologTa klubi~, romelic mRvimeTa popularizaciasa da axalgazrdebis spe-
leologiuri mecnierebiT dainteresebis saqmes emsaxureba. amJamad speleologiuri 

jgufi aqtiurad muSaobs sruliad axal samecniero mimarTulebaze saqarTveloSi, 

rac stalagmitebis geoqimiuri Seswavlis safuZvelze iTvaliswinebs paleokli-
matisa da paleogaremos rekonstruqcias kavkasiis regio;nSi.  

geografiis institutis ufrosi mecnier-TanamSromlis laSa asaniZis mier 2017 

wels momzadda da dacul iqna sadoqtoro disertacia Temaze: ,,raWis kirqvuli 

masivis speleo-geomorfologiuri kvleva~ [31]. sxvadasxva wlebSi igi kvleviTi vi-
zitebiT imyofeboda aSS-is, italiisa da Sveicariis sxvadasxva universitetsa da 

kvleviT centrSi.  

qarTvel speleologTa miRwevebi qarTuli geografiuli mecnierebis ganviTa-
rebaSi Setanili wvlilisaTvis saTanadod iqna dafasebuli. axali aTonis mRvimis 

aRmoCenasa da SeswavlaSi aqtiuri monawileobisaTvis zurab tataSiZe, Salva yifiani 

da arsen oqrojanaSvili dajildovdnen afxazeTis umaRlesi sabWos prezidiumis 

sapatio sigelebiT (1962) da mieniWaT ssr kavSiris saxelmwifo premia (1977). Bboris 

gergedava dajildovda afxazeTis assr umaRlesi sabWos sapatio sigeliT (1962). 

iuneskos mier dawesebuli mecnierebis msoflio dResTan dakavSirebiT speleolo-
giuri jgufis wevrebi (k. wiqariSvili, z. leJava) speleologiis dargSi miRweuli 

samecniero warmatebebisaTvis dajildovdnen saqarTvelos mecnierebaTa erovnuli 

akademiis sapatio sigelebiT (2019), geografiis institutis ufros mecniers laSa 

asaniZes 2015 wels gadaeca iv. javaxiSvilis saxelobis Tbilisis saxelmwifo univer-
sitetis medali, mecnierebaSi gamorCeuli miRwevebisaTvis igi dajildoebulia SoTa 

rusTavelis saqarTvelos erovnuli samecniero fondis premiiT (2023). 
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daskvna 

Cvens xelT arsebuli masalebis mixedviT saqarTveloSi kadastrirebul mRvi-
meTa raodenoba 1400-s aWarbebs, romelTa jamuri sigrZe 280 km-ia, xolo siRrme _ 

100 km-s uaxlovdeba. maTi umravlesoba (>950) bzifis, arabikis, gumiSxa-fsircixis, 

gumisTa-fanavisa da webeldis (afxazeTi) kirqvul masivebzea Tavmoyrili.  

dabejiTebiT SeiZleba iTqvas, rom saqarTvelo giganturi karstuli ufskru-
lebis erT-erTi perspeqtiuli regionia dedamiwaze. mniSvnelovania is faqti, rom 

dReisaTvis Cvens planetaze gamovlenili 1000 m-ze Rrma 114 karstuli ufskrulidan 

cxra saqarTveloSia, Tanac sagulisxmoa, rom msoflios uRrmesi ufskrulebis pir-

veli aTeulidan xuTi bzifisa da arabikis kirqvul masivebzea registrirebuli. 

#1_#4 adgilebs swored saqarTvelos maRalmTian kirqvul masivebze mikvleuli – 

`veriovkinis~ (2212 m), ,,kruberis saxelobis~ (2197 m), ,,sarma~ (1830 m) da ,,iluzia-

Tovlian-meneJis~ ufskrulebi (1753 m) inawilebs (Gulden, Bob, 22.12.2017) [32]. aRniSnul 

kirqvul masivebze qarTvel mkvlevarTa aqtiuri monawileobiT eqsperimentulad da-

dasturda dedamiwis uRrmesi karstuli hidrogeologiuri sistemebis arseboba 

(magaliTad, nafra-mWiSTa – 2345 m, iliuxin-reprua – 2307 m), rac Cvens qveyanaSi 

sensaciuri speleoaRmoCenebis did perspeqtivebs saxavs.  

saqarTveloSi jerjerobiT 20 km-ze grZeli mRvimeebis arseboba daudgenelia, 

Tumca mRvimeTgaCenis realuri pirobebis gaTvaliswinebiT maRalmTiani kirqvuli 

masivebis wiaRSi (qarTvel mkvlevarTa varaudiT) ramdenime aseulkilometriani mRvi-
muri sistemebis aRmoCenebia mosalodneli. miT umetes arc erTi wyliani mRvime jer 

kidev bolomde ar aris Seswavlili. Kkvlav idumalebiT aris moculi mWiSTas, waC-
xuras, reCxis, Sareulas, ,,deiZaxis~ da aTeulobiT sxva diddebitiani miwisqveSa 

mdinareTa auzebi.  

karstuli mRvimeebi mraval qveyanaSi gamoiyeneba speleoturistuli, speleo-
Terapiuli, malfuWebadi kvebis produqtebis Sesanaxad da meurneobis sxva saWiro-
ebisaTvis, xolo karstuli wyaroebi (vokluzebi) mniSvnelovan rols asrulebs qa-
laqebisa da dasaxlebuli punqtebis wyalmomaragebaSi. am mxriv Cven qveyanas didi 

perspeqtiva gaaCnia. 

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti bag-

rationis saxelobis geografiis institutis saeqpedicio razmebma dReisaTvis sa-

qarTveloSi 1000-ze meti mRvime-ufskruli da ramdenime aseuli mniSvnelovani de-
bitis karstuli wyaroebi Seiswavla, romelTa garkveuli nawili qveynisaTvis WeS-
maritad didi ganZia. sakmarisia davasaxeloT qarTveli speleologebis mier aR-
moCenili da gamokvleuli axali aTonisa da wyaltubos/promeTes sayovelTaod cno-
bili mRvimuri sistemebi, romlebmac drois mokle periodSi mnaxvelTa raodenobiT 

(aranakleb 600 aTasi kaci weliwadSi) ukan Camoitova evropisa da amerikis popu-
laruli speleoturistuli Zeglebi. saqarTveloSi ramdeni aseTi da kidev ukeTesi 

Zegli elis gamomzeurebas.  

sadReisod, saqarTveloSi gakeTebuli da miRweuli marTlac bevria. dRemde 

Catarebulma gamokvlevebma daadastura qarTvel mkvlevarTa prognozi Cvens qveya-
naSi didi speleologiuri aRmoCenebis Sesaxeb [13, 33, 34, 35]. yovelive amas, karstul-

speleologiuri mecnierebis popularizacia, gaaqtiureba, samTavrobo organizaci-
ebis xelSewyoba da Tanadgoma sWirdeba. 
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HISTORY OF SPELEOLOGY 
 

GEORGIAN SPELEOLOGICAL SCIENCE IS 85 YEARS OLD 

K. Tsikarishvili, Z. Lezhava, L. Asanidze, T. Tolordava 

(I. Javakhishvili Tbilisi State University’s Vakhushti Bagrationi Institute of Geography) 
 

Resume. The achievements and scientific research activities of Georgian geographers of the 20th century 
made a worthy contribution to the establishment and development of a new priority scientific field in Georgia 
– cave and karst science. The first Georgian textbook _ the basics of speleology _ was created for students of 
higher education institutions. 

The concept of "karstosphere" was introduced into speleological science; Issues of speleological regions 
of karst province of Georgia, current problems of karst hydrology and hydrogeology of mountain massifs, 
doctrine of underground landscapes were worked out. The concept of the influence of the hypsometric factor 
on the climate of caves was formed; Isolated systems of fissure-karst flows caused by disjunctive dislocations 
were identified in platform-like karst conditions; Three-way models of karst caves were created using modern 
technologies, and a map of limestone and clastic karst massifs of Georgia was created using geoinformation 
systems. Among the main achievements, are the "Akhali Athoni" and "Promethe (Tskaltubo)" cave systems, 
popular in Europe and arranged at the level of modern standards, speleotherapy, and wine demonstration halls 
("Tetra Cave", "Satsurblia"), which provide significant economic benefits to the country, should be noted. 

 

 Keywords: cave and karst science; caves of Georgia; Institute of Geography; researchers; speleology. 
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teqnikis istoria 

 

 

faqtebi msoflioSi rkinigzebis ganviTarebis istoridan 

Tornike kupataZe, natalia kupataZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia rkinigzis ganviTarebis istoria. ram ganapiroba da rogor 

mimdinareobda rkinigzebis mSenebloba msoflios sxvadasxva qveyanaSi. ra etapebi 

gaiara rkinigzam daarsebidan da ratom gaxda aucilebeli rkinigzis transporti mso-
flios masStabiT mravali qveynis interesis sfero. ras fiqrobda ruseTis imperiis 

zogierTi Tanamdebobis piri rkinigzebis mSeneblobis dawyebaze ruseTSi. rogor daiwo 

rkinigzebis mSenebloba ruseTsa da mis guberniebSi, maT Soris amierkavkasiaSi. cno-
bilia, rom rkinigzis gamoCenam didi da swrafi gavlena moxdina msoflios ganvi-
Tarebaze sxvadasxva mimarTulebiT. orTqlis Zravas gamogonebam mZlavri biZgi misca 

transportis ganviTarebas da gadamwyveti roli Seasrula industriuli revoluciis 

moxdenaSi. 
 

sakvanZo sityvebi: gemi; ekonomika; lokomotivi; mSenebloba; orTqlis Zrava; 

rkinigza; telegrafi; transporti. 

 

Sesavali 

rkinigzis gamoCenam imaze didi da swrafi gavlena iqonia samyaros ganviTarebaze, 

vidre nebismierma teqnologiurma Tu industriulma inovaciam. rogorc maqs veberi 

ambobda, igi yvelaze revoluciuri instrumentia, rac istorias axsovs (Otte, Neilson, 
2006). 1840 wlidan moyolebuli, rkinigzis ganviTarebis tempebi sxvadasxva qveyanaSi 

gansxvavebuli iyo, Tumca, am qveynebSi mimdinare politikuri Tu strategiuli 

saqmianobidan gamomdinare, saerTo Taviseburebebic gaaCnda. magaliTisaTvis SeiZleba 

davasaxeloT sami gavleniani qveyana: didi britaneTi, germania da ruseTi.  

1844_1847 wlebSi did britaneTSi „rkinigzis bumma“ gadamwyveti roli Seasrula 

qveynis ekonomikur ganviTarebaSi. 1846 wels parlamentma miiRo kanoni 270 axali 

sarkinigzo xazis gayvanasTan dakavSirebiT, romelTa biujetmac sul 133 mln girvanqa 

sterlingi Seadgina. did britaneTSi rkinigzas hqonda perspeqtiva, mniSvnelovani 

gavlena moexdina saerTaSoriso bazarze, kerZod iseT bazarze, rogoric iyo belgiis 

bazari. amas adasturebs im wlebSi belgiis premier-ministris mier gamoTqmuli 

gancxadeba: „Cven SeiZleba inglisis provincia gavxdeT“ (Otte, Neilson, 2006). is faqti, 
rom did britaneTSi parlamentis asze metma wevrma rkinigzis mSeneblobasTan dakav-
SirebiT gansakuTrebuli interesi gamoxata, mis did saerTaSoriso mniSvnelobaze 

metyvelebs. 
 
 
 



94 
 

ZiriTadi nawili 

XVIII saukunis 60_90-ian wlebSi jer inglisSi, Semdeg ki sxva qveynebSi daiwyo 

industriuli zrda, riTac safuZveli Caeyara samrewvelo revolucias. fizikuri 

Sromis nacvlad gaCnda manqanaTmSenebloba, saxelosnoebisa da manufaqturebis nac-
vlad – msxvili samrewvelo sawarmoebi. 

1712 wels ingliselma mWedelma Tomas niukomenma Seqmna Tavisi „atmosferuli 

Zrava“. es iyo gaumjobesebuli orTqlis Zrava „severi“, romelSic man mniSvnelovnad 

Seamcira samuSao orTqlis wneva. niukomenis Zrava pirvelad gamoyenebul iqna Rrma 

Saxtidan wylis amosatumbad.  

1763 wels rusma inJinerma ivan polzunovma SeimuSava orTqlis Zravas proeqti 

gamosadnobi RumlebisaTvis haeris misawodeblad. polzunovis orTqlmavals 40 cxZ 

hqonda. 1773 wels jeims vatma Seqmna Tavisi pirveli moqmedi orTqlmavali, xolo 

1774 wels, mrewvel meTiu boltonTan erTad man gaxsna orTqlmavlebis warmoebis 

kompania. 

industriaSi namdvili revolucia moaxdina 1784 wels inJiner jeims vatis mier 

Seqmnilma pirvelma universalurma orTqlmavalma. am momentidan orTqlmavali aRar 

iyo damokidebuli qvanaxSiris maRaroebze. daiwyo misi gamoyeneba qarxnebSi, mon-
taJdeboda gemebze da iqmneboda matareblebi.  

orTqlis Zravas gamogonebam mZlavri impulsi misca transportis ganviTarebas. 

jer kidev 1769 wels artileriis frangma oficerma jozef kuniom gamoigona pirveli 

orTqlis misabmeli vagoni mZime iaraRis gadasatanad. igi imdenad mZime iyo, rom 

parizis quCebSi testirebisas man saxlis kedeli gaangria. am misabmelma SemdgomSi 

adgili daimkvidra parizis xelovnebisa da xelosnobis muzeumSi.  

1802 wels ingliselma konstruqtorma riCard trevitikma Seqmna orTqlis man-
qana. ekipaJi xmauriTa da kvamliT dadioda, riTac aSinebda fexiT mosiaruleebs. 

igi 10 km/sT siCqares aviTarebda. am siCqaris misaRwevad trevitikma Seqmna uzar-
mazari wamyvani borblebi, romlebic Seucvleli iyo cud gzebze gadaadgilebisas. 

rkinigzis realur winaprad iTvleba ZvelberZnuli diolki – qvis gza – mgeli, 

romliTac gemebi gadahqondaT korinTos isTmusze. gzamkvlevebad gamoiyeneboda 

Rrma napralebi, romlebSic cximwasmul gasaTrev saSualebebs aTavsebdnen.  

XVI saukuneSi germaniisa da mezobeli regionebis maRaroebSi iyenebdnen xis 

liandagebsa da e.w. „vagonetebs“, romlebic aRWurvili iyo rebordiT. inglisis 

zogierT regionSi vagonetebis gadasaadgileblad mowyobili iyo xisliandagiani 

gzebi, magaliTad, dedofal elisabed I-is mmarTvelobis dros (XVI saukunis meore 

naxevari). XVII saukuneSi aseTi gzebi farTod gavrcelda inglisis samTo re-
gionebSi, xolo XVIII saukuneSi isini TandaTanobiT Caanacvla rkinis liandagebma. 

pirvel saxmeleTo saliandago gzad iTvleba xis „oltonis savagono gza“. 

daaxloebiT 3 km sigrZis es saliandago gza aSenda 1603-1604 wlebSi, romelic ga-
moiyeneboda cxenebis saSualebiT naxSiris gadasazidad strelisa da uoltonis 

dasaxlebebs Soris, noTinghemis maxloblad. am gzis daketvis zusti dro ucnobia, 

magram cnobilia, rom strelis maRaroebi daixura 1620 wels. savaraudoa, rom sa-
liandago gzamac, albaT, amave periodSi Sewyvita arseboba.  

1755 wels alTais maRaroebSi kldovani masalis gadasatanad aSenda viwro-
liandagiani gza xis relsebiT, romelzec gadaadgildeboda xis vagonetebi. bilikze 

sakabelo maryuJi iyo gadaWimuli. mis asamoZraveblad gamoyenebuli iyo cxenebi, 

romlebic borblebs atrialebdnen. TiToeul vagonets hqonda ori damWeri, rom-
lebic SeiZleboda monacvleobiT damagrebuliyo mamoZravebeli kabelis maryuJis 
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erT an meore mxares. wamyvani kabelis uwyveti moZraobis Sedegad SesaZlebeli iyo 

vagonetebis gaCereba an maTi moZraobis mimarTulebis Secvla.  

didi xnis ganmavlobaSi sarkinigzo liandags mxolod maRaroebSi aSenebdnen, 

Tumca Semdeg farTod gavrcelda cxenebis gamoyenebiT mgzavrTa gadasayvani gzebi. 

pirveli aseTi saliandago gza moewyo 1801 wels inglisSi vondsvortsa da kroidons 

Soris.  

pirveli orTqlis lokomotivi aaSena britanelma inJinerma riCard trevitikma 

1804 wels. igi axalgazrdobaSi icnobda Sotlandiel inJiners jeims vats. man 

1763_1775 wlebSi orTqlis ZravaTa arsebuli dizainis modificirebiT Seqmna ga-
cilebiT efeqtiani ormagi moqmedebis orTqlis Zrava, romelsac vatis orTqlis 

Zravas uwodeben. ormagi moqmedebis orTqlis Zravam gadamwyveti roli Seasrula 

industriuli revoluciis moxdenaSi da xeli Seuwyo didi britaneTisa da mTeli 

msoflios ekonomikur ganviTarebas. Tumca im wlebSi rkina Zalian Zviri Rirda, 

xolo Tujis relsebi mZime manqanas ver uZlebda. momdevno wlebSi bevri inJineri 

cdilobda orTqlis lokomotivebis Seqmnas, magram maTgan yvelaze warmatebuli 

aRmoCnda ingliseli inJiner-meqanikosi, „rkinis mamad“ wodebuli jorj stefensoni, 

romelmac 1812_1829 wlebSi SeimuSava ara marto orTqlmavlebis ramdenime warma-
tebuli dizaini, aramed moaxerxa maRaros mflobelTa darwmuneba pirveli rki-
nigzis aSenebaSi darlingtonidan stoktonamde, romelic gauZlebda orTqlmavlebs. 

mogvianebiT, stefensonis orTqlmavalma „raketam“ gaimarjva specialurad mowyobil 

konkursSi da gaxda manCester-liverpulis pirveli sazogadoebrivi gzis mTavari 

lokomotivi.  

pirvelad regularuli samgzavro gadayvana moewyo 1807 wels svansisa da mam-
blis rkinigziT uelsSi. vinaidan im dros ar arsebobda efeqtiani orTqlis loko-
motivebi, gamwev Zalad iyenebdnen cxenebs.  

saerTo gamoyenebis pirveli rkinigza Seiqmna inglisSi 1825 wels jorj ste-
fensonis mier – stoktonsa da darlingtons Soris, romlis sigrZe 40 km-s Seadgenda. 

SedarebiT did qalaqebs Soris pirveli rkinigza gaixsna 1830 wels da erTmaneTs 

daakavSira manCesteris industriuli centri da saporto qalaqi liverpuli (56 km), 

sadac gamoiyeneboda stefensonis orTqlis lokomotivebi. 1840 wlisaTvis did bri-
taneTSi rkinigzis sigrZe 2390 km-s Seadgenda.  

aSS-Si pirveli saerTo sargeblobis 24 km-iani sarkinigzo magistrali bal-
timori_ohaio gaixsna 1830 wels. amas gamoexmaura peterburgis universitetis pro-
fesori n. SCeglovi, romelic Tavis statiaSi werda, rom rusebis azriT, rki-
nigzasTan SedarebiT sawylosno transporti mainc ufro mniSvnelovaniao. amave sta-
tiaSi aseve naTqvamia, rom rkinigzis qselis Seqmnis sakiTxs „umTavresi mniSvneloba 

aqvs ruseTis ekonomikuri ganviTarebisTvis“. 

XIX saukuneSi ruseTis gzebis pirveli ministri iyo pavel melnikovi (1804_1880 

ww.). swored man daarwmuna ruseTis imperatori nikoloz I rkinigzis mSeneblobis 

aucileblobaSi. aRsaniSnavia, rom ruseTis imperiis finansTa ministri igor kan-
krini kategoriuli winaaRmdegi iyo rkinigzaze Tanxis daxarjvisa, radgan fiq-
robda, rom xalxi daiwyebda mogzaurobas yovelgvari saWiroebis gareSe, rac xels 

Seuwyobda did uwesrigobas (Otte, Neilson, 2006). samagierod, yirimis omma (1853_1856 ww.) 
daafiqra sankt-peterburgis rkinigzis momdevno finansTa ministri mixail reiterni, 

romelmac didi gavlena iqonia rkinigzis ganviTarebaze. man minimaluri wliuri 

procenti daakisra kapitalur investiciebs, ramac saTave daudo industriul in-

frastruqturas ruseTSi. 1870 wlidan moskovi da sankt-peterburgi rkinigziT dau-

kavSirda kavkasiasa da ukrainas. reiternis „liberaluri“ rkinigzis politika ar 
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aRmoCnda sakmarisi samxedro miznebisTvis, romlebic ruseTs gaaCnda TurqeTTan 

omis dros. is Caanacvla ruseTis rkinigzis departamentis ufrosis – sergei vites 

politikam, romelic tfilisSi iyo dabadebuli da 17 wlamde aq cxovrobda. vite 

mixvda, rom rkinigza ar iyo mxolod mogebisTvis gankuTvnili, aramed is did mni-
Svnelobas aniWebda qveynis ekonomikur da samxedro winsvlas. sergei vitem Seisyida 

rkinigzis kerZo kompaniebi da amiT aaRorZina ruseTis mewarmeoba. am politikiT 

gaizarda moTxovna SaxtmSeneblobasa da mZime metalurgiul industriaze. aRsani-
Snavia is faqti, rom „ekaterines rkinigzam“ (1885), romelic akavSirebda krivoi rogs 

doneckis qvanaxSirTan, saTave daudo donbasis regionis Camoyalibebas, romelic 

ukrainis industriul centrad iqca.  

bevri evropeli finansistisa Tu xelisuflisaTvis rkinigzis mSenebloba indu-

striul winsvlasTan da progresTan asocirdeboda, magram rkinigza politikuri 

progresis imeds aseve usaxavda evropel liberalebs. 1837 wels satirikosma da 

liberalma mweralma ludvig bornma aRniSna: „rkinigza kisers mostexs yvela des-
pots da omebi TiTqmis SeuZlebeli gaxdeba“ (Otte, Neilson, 2006). 

msoflios wamyvan qveynebSi rkinigzis mSenebloba TandaTan iRebda temps. erT-

maneTs mihyveboda wamyvani industriuli qveynebi: 1835 wels – belgia, germania; 1837 

wels – safrangeTi, avstria; 1829 wels – aSS. pirveli rkinigza kontinentur evro-

paSi aSenda belgiaSi mexelensa da briusels Soris inJinrebis pier simonisa da 

gustav de rideris dizainiT, romelic gaixsna 1835 wlis 6 maiss.  

germaniaSi pirveli rkinigza amuSavda bavariis qalaqebs – niurnbergsa da fiu-
rts Soris 1835 wels.  

rkinigzis aSenebiT industrializebulma evropam Tavisi imperiuli gavlena 

mTel agrarul samyaroze jer kidev XIX saukunis miwuruls gaavrcela. lokomo-
tivma ukve daamtkica Tavisi SesaniSnavi SesaZleblobebi evropasa da aSS-Si adgilo-
briv da erovnul ekonomikasTan daaxloebiT da mas Semdeg, rac magistraluri xa-
zebi dasrulda, sarkinigzo mania moedo sazRvrebs miRmac. 1907 wlisaTvis matareb-
lebi mimodioda daaxloebiT 168 000 milis Svid liandagze evropisa da aSS-is gareT. 

samSeneblo kapitalis investicia TiTqmis 1,5 mlrd girvanqa sterlings Seadgenda. 

imavdroulad, rkinigzis SesaZleblobebma mcire saxelmwifoebis STanTqmis ideiT 

moxibla evropis geostrategosebi. lokomotivi, orTqlis gemTan da telegrafTan 

erTad, amcirebda drosa da sivrces regionebSi da regionebs Soris, aniWebda mas 

axal ekonomikur da strategiul mniSvnelobas. rkinigza da arxebi, romlebic inJi-
nrebma da sazRvao flotebma aaSenes, ganixileboda rogorc sayovelTao progresis 

miRweva (Davis, Wilburn, 1991).  
rogorc aRmoCnda, rkinigzis imperializmisa da antiimperializmis imdeni sa-

xeoba iyo, ramdenic qveyana, romlebic rkinigzas aSenebdnen. magaliTad, kanadaSi 

Tavisufali politikisa da Tavisufali bazrebis pirobebSi, rkinigzam saSualeba 

misca premier jon makdonalds, amerikuli „respublikanizmis“ yvela winaaRmdegobis 

miuxedavad, aeSenebina da gaeZlierebina Tavisi politikuri da ekonomikuri kav-
Sirebi imperiasTan. miuxedavad imisa, rom „britanuli indoeTis“ rkinigzam eko-
nomikuri resursebi didwilad indoeTis xelSi datova, qvekontinenti gaxsna saerTa-
Soriso bazrebis Tavisufali TamaSisaTvis da SeimuSava britanuli ekonomikuri 

„Tanamgzavri“. rkinigza CineTSi, iseve rogorc osmaleTis imperiaSi, sparseTsa da 

tailandSi, gamiznuli iyo aziis imperiebis ekonomikuri ganviTarebis monopoli-
zebisaTvis, romlebic modernizaciis daSlis piras iyvnen. am neomerkantilisturi 

sarkinigzo magistralebisTvis, didma Zalebma kerZo kapitali imperiuli strategiis 

samsaxurSi Seitanes. mniSvnelovania, rom es iyo xazebis aneqsia evropuli an ia-
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ponuri metropolitenis qselebis mxridan mezobeli aziis teritoriebze, ramac ga-
moiwvia dayofa eqskluziur sarkinigzo zonebad. aqedan gamomdinare, sarkinigzo 

imperializmi aziaSi pirdapir iyo dakavSirebuli metropoliebis erovnul usa-
frTxoebasTan (Davis, Wilburn, 1991). 
 

daskvna 

warmodgenili ganxilvidan Cans, rom XVIII saukunis 60_90-ian wlebSi inglissa 

da sxva qveynebSi daiwyo industriuli zrda da safuZveli Caeyara samrewvelo re-
volucias. namdvili revolucia moaxdiana inJiner jeims vatis mier Seqmnilma pir-
velma universalurma orTqlmavalma. orTqlis Zravas gamogonebam mZlavri impulsi 

misca transportis ganviTarebas. 

1812_1829 wlebSi jorj stefensonma Seqmna orTqlis lokomotivi da moaxerxa 

maRaros mflobelTa darwmuneba pirveli rkinigzis aSenebaSi inglisSi darling-
tonidan _ stoktonamde. amis Semdeg daiwyo msoflios wamyvan qveynebSi rkinigzebis 

mSenebloba. lokomotivma evropasa da aSS-Si moaxerxa Tavisi SesaZleblobebiT dae-
axloebina adgilobrivi da erovnuli ekonomika. lokomotivi, orTqlis gemTan da 

telegrafTan erTad amcirebda drosa da sivrces regionebs Soris da aniWebda mas 

axal ekonomikur da strategiul mniSvnelobas. 
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THE HISTORY OF TECHNOLOGY 
 

FACTS ABOUT THE HISTORY OF RAILWAYS WORLDWIDE 

T. Kupatadze, N. Kupatadze 

(Georgian Technical University) 
 

Resume. The construction of railways in England and other countries worldwide is discussed. At the 
same time, it is considered what stages were made since its origination and why railway transport has become 
a necessary area of interest for many countries worldwide, how the construction of railways began in the 
Russian Empire, what some officials of the Russian Empire thought on the start of railway construction in 
Russia. How the construction of railways started in Russia and its provinces, including Transcaucasia. It is 
indicated that the appearance of the railway had a great and rapid impact on the development of the world in 
various directions. The invention of the steam engine gave a powerful impetus to the development of 
transportation and played a decisive role in the industrial revolution. 

 

 Keywords: construction; economy; locomotive; railway ; ship; steam engine; telegraph; transport. 
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saerTaSoriso urTierTobebi 

 

 

ruseT-ukraina-evrokavSiris energetikuli paradigmis  
samxedro-politikuri aspeqtebi 

nana fircxelani  

(kavkasiis universiteti) 

 

reziume: ganxilulia sakiTxi, romelic exeba energetikuli usafrTxoebis kompo-
nentis gavlenas saxelmwifos sagareo politikur qcevaze. kerZod, evrokavSirs, ukra-
inasa da ruseTs Soris arsebuli energetikuli gamowvevebis gaanalizebis safuZvelze 

Seswavlilia is faqtorebi, romlebic uzrunvelyofs aRniSnul qveynebs Soris poli-
tikuri urTierTobebis formirebis procesSi energetikuli usafrTxoebis amocanebiT 

ganpirobebuli gadawyvetilebebis prioritetebis SerCevas. es ki, Tavis mxriv, saSua-
lebas iZleva pasuxi gaeces mTavar sakvlev kiTxvas, Tu ra iwvevs energetikuli usa-
frTxoebis, rogorc erovnuli usafrTxoebis Semadgeneli mTavri komponentis, amoca-
nebis imgvar saxecvlilebas, rom samxedro dapirispirebaSi Cabmuli qveyანა Tavs ari-
debს energetikuli komponentis samxedro-politikuri miznebisaTvis gamoyenebas.  

naSromSi warmodgenili analizis mixedviT cxadia, rom, miuxedavad energetikuli 

usafrTxoebis komponentis erovnuli usafrTxoebis koponentTan mWidro kavSirisa, sa-
xelmwifom SeiZleba ar gamoiyenos energetikuli berketebi da ixelmZRvanelos mxo-
lod ekonomikuri mogebis interesebiT. Sesabamisad, racionaluri interesebiT nakar-
naxevi energetikuli gadawyvetilebebi, SesaZloa yovelTvis ar emTxveodes erovnuli 

usafrTxoebis principebiT gansazRvrul mimarTulebas. 
 

sakvanZo sityvebi: geopolitika; energetikuli gamowvevebi; erovnuli usa-
frTxoeba; import-damokidebuleba; sanqciebi. 

 

Sesavali 

saerTaSoriso urTierTobebis disciplinis Tanamedrove kvlevebSi usafrTxo-
ebis sakiTxebs wamyvani adgili ukavia. bolo periodSi qveynebs Soris ganviTare-
bulma samxedro-politikurma dapirispirebebma kvlav win wamoswia erovnuli usa-
frTxoebis uzrunvelyofasTan dakavSirebuli gamowvevebi. aRsaniSnavia, rom moce-
mul procesSi usafrTxoebis sxvadasxva komponentTan (samxedro, politikur, eko-
logiur, ekonomikur da sxv.) erTad mniSvnelovani adgili daeTmo energetikuli 

usafrTxoebis komponents. 

msoflioSi mimdinare Tanamedrove teqnologiurma procesebma da ekonomikurma 

tendenciebma dRis wesrigSi daayena mudmivad mzardi energetikuli moTxovnis usa-
frTxod dakmayofilebis sakiTxi. Tumca msoflio masStabiT energoresursebis ara-
Tanabari gadanawilebiT ganpirobebulma gamowvevebma (monopoliis daweseba energo-

resursebis warmoebasa da miwodebaze, miwodebis marSrutebisa da infrastruqturis 

usafrTxoebis uzrunvelyofis xarisxis Semcireba) energetika sagareo politikis 
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warmoebis iaraRad gaxada. Sesabamisad, momxmarebel da mimwodebel qveynebs Soris 

energetikuli urTierTobebi gascda mxolod dargis interesebs da erovnuli usafr-

Txoebis uzrunvelyofis mniSvnelovan komponentad iqca [1].  

Tu dRemde energetikuli TanamSromloba met-naklebad mSvidobis garantad aRi-
qmeboda, ruseTis ukrainaze Tavdasxmis faqtma calsaxad aCvena, rom mocemul saxel-
mwifoebs Soris arsebuli Zlieri energetikuli urTierTdamokidebuleba ar warmo-
adgens mSvidobis uzrunvelyofis garantias. miuxedavad imisa, rom ukraina energore-
sursebis erT-erT mTavar satranzito qveynad gvevlineba, romlis meSveobiTac ruseTi 

uzrunvelyofda Tavis udides da yvelaze gadaxdisunariani energetikuli bazris 

dakmayofilebas (igulisxmeba evrokavSiris energetikuli bazari), amas xeli ar Seu-
Slia ruseTisaTvis ewarmoebina farTomasStabiani samxedro operaciebi ukrainis 

teritoriaze.  

aRniSnul samxedro dapirispirebisas gamoikveTa erTi mniSvnelovani momenti, ro-
desac evrokavSirma ruseTs ekonomikuri sanqciebi dauwesa, savaWro energetikuli 

urTierTobebi aRniSnuli sanqciebis miRma darCa. miuxedavad im faqtisa, rom 2022 wlis 

TebervalSi (ukrainaze ruseTis Tavdasxmis ganxorcielebis momentidan) evrokavSirma 

daiwyo ruseTidan importirebuli energetikuli resursebis Canacvlebis gzebis Zieba 

da sagrZnoblad Seamcira energetikuli damokidebuleba ruseTze, ukraina dRemde 

axorcielebs energosatranzito operaciebs evrokavSiris wevr qveynebSi [2].  

ruseT-ukrainas Soris mimdinare samxedro-politikuri dapirispirebisas gamoik-
veTa kidev erTi saintereso sakiTxi – miuxedavad imisa, rom energetikuli infra-
struqturis usafrTxoebis uzrunvelyofa samxedro Tavdasxmisas erovnuli usa-
frTxoebis uzrunvelyofis umTavres amocanas warmoadgens, ukrainis SemTxvevaSi sa-
tranzito infrastruqturisa da satranzito nakadebis miwodebis usafrTxoebis sa-
kiTxi dRis wesrigSi ar damdgara (aq ar moiazreba is fizikuri riskebi, romlebic 

samxedro operaciebs axlavs Tan). arc ruseTis da arc ukrainis SeiaraRebuli Za-
lebis mier ar ganxorcielebula iseTi samxedro operacia, romelic safrTxes Seu-
qmnida energosatranzito nakadebis daubrkolebel gadadinebas ruseTidan evro-
kavSiris wevri qveynebisaken. mocemuli SemTxvevis analizi cxadyofs, rom, erTi mxriv, 

qveynis energosatranzito funqciebma ver moaxerxa energoresursebis momwodebeli 

qveynis samxedro agresiis Sekaveba, magram, meore mxriv, satranzito qveyanas energe-
tikuli urTierTobebi ar Seuwyvetia Tavdamsxmel mxaresTan.  

zemoaRniSnulidan gamomdinare, ruseT-ukrainis SemTxvevis ganxilvisas Cndeba 

varaudi, rom Tanamedrove samyaroSi samxedro dapirispirebis dros energetikuli 

komponentis roli mniSvnelovnad icvlis saxes. Sesabamisad, kvlevis mizans warmo-
adgens am saxecvlilebis mTavari ganmapirobebeli faqtorebis Seswavla da saxel-
mwifoTa amgvari qcevis ZiriTadi aspeqtebis dadgena. 

pirvel rigSi sainteresoa, Tu ra ganapirobebs energetikuli usafrTxoebis, ro-
gorc erovnuli usafrTxoebis Semadgeneli mTavri komponentis, amocanebis imgvar sa-
xecvlilebas, rodesac samxedro-politikur dapirispirebaSi Cabmuli qveyანა Tavs ari-
debს energetikuli urTierTobebis gawyvetas agresorTan. am kiTxvidan gamomdinare, 

kvlevis mTavar amocanad gvesaxeba im faqtorebisa da garemoebebis identificireba, 

romlebic gavlenas axdens samxedro agresiis pirobebSi qveynebs Soris energetikuli 

urTierTobebis formirebaze da ganapirobebs saxelmwifoTa Secvlil qcevas. 

sakvlev kiTxvaze pasuxis gacemis mizniT gakeTda evrokavSirs, ukrainasa da ru-
seTs Soris mimdinare energetikuli urTierTobebis analizi. kerZod, gaanalizebu-
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lia, Tu ram ganapiroba is faqti, rom ruseTis mxridan ukrainaze samxedro Tavdasxmis 

gamo evrokavSiris mier ruseTisaTvis dawesebulma ekonomikurma sanqciebma gverdi 

auara mxareebs Soris arsebul bunebrivi airis satranzito urTierTobebs, maSin 

rodesac ruseTis sabiujeto Semosavlebis mniSvnelovani wili (45 % 2022 wlis mo-

nacemebiT) energoresursebiT vaWrobidan miRebuli SemosavliT ivseba [3]. aRniSnuli 

ki, ra Tqma unda, uzrunvelyofs ruseTis mier ukrainaSi ganxorcielebuli da da-

gegmili samxedro operaciebis dafinansebis uwyvetobas. garda amisa, gaanalizebulia 

isic, Tu ram gamoiwvia ukrainis mier iseTi gadawyvetilebis miReba, rom, ruseTTan 

Ria samxedro dapirispirebis miuxedavad, daubrkoleblad awarmoos energoresur-

sebis evropisaTvis miwodeba fors-maJorul situaciaSi, Tumca kardad icis, rom mo-

cemuli vaWrobidan miRebuli SemosavlebiT ruseTis mier ukrainaSi axali samxedro 

operaciebi dafinansdeba. aRniSnuli SemTxvevis analiziT miRebuli Sedegebi ki axsni-

lia usafrTxoebis konceptualuri CarCos meSveobiT, rac, Tavis mxriv, iZleva pasuxs, 

Tu ra rols asrulebs dReisaTvis energetikuli komponenti erovnuli usafrTxoebis 

politikis uzrunvelyofis procesSi.  

garda warmodgenili SemTxvevis analizisa, winamdebare naSromSi gamoyenebulia 

aseve Tvisebrivi kvlevis iseTi meTodebi, rogoricaa samecniero monacemTa moZieba, 

ganxilva da analizi. pirveladi da meoreuli wyaroebis analizis safuZvelze mimo-
xilulia analizSi CarTuli qveynebis energetikuli strategiebi, statistikuri mona-
cemebi, wliuri samoqmedo gegmebi da saerTaSoriso energetikuli organizaciebis 

wliuri angariSebi, xolo Tvisebrivi kontent-analizis meSveobiT mocemul WrilSi 

gaanalizebulia energetikuli usafrTxoebis sakiTxebisadmi miZRvnili samecniero 

literaturac (kvlevebi, statiebi, samecniero Teoriuli naSromebi da sxv). 
 

 
ZiriTadi nawili 

XXI saukunis dasawyisidan moyolebuli, energetikuli krizisebis gaxSire-
bulma SemTxvevebma da energetikis politikuri miznebisaTvis gamoyenebis araerTma 

mcdelobam, energetikuli usafrTxoebis gamowvevebi gamoiyvana viwro dargobrivi 

CarCoebidan da igi erovnuli usafrTxoebis uzrunvelyofisa da sagareo poli-
tikuri kursis warmoebis mniSvnelovan instrumentad aqcia [4]. Sesabamisad, dRis 

wesrigSi gansakuTrebiT mwvaved dadga miwodebis usafrTxoebis uzrunvelyofasTan 

dakavSirebuli sakiTxebi. gansakuTrebuli gamowvevebis winaSe aRmoCnda energomom-
xmarebeli qveynebi, romlebic xSirad gamxdara mimwodebeli qveynis mxridan ener-
getikuli manipulaciebis msxverpli. 

 evrokavSiri, romelic energoresursebis gasaRebis erT-erT udides bazars 

warmoadgens, aseve araerTxel moxvedrila msgavsi zewolis qveS [5]. aRsaniSnavia, 
rom evrokavSiri, rogorc msoflioSi sididiT meore ekonomikis mqone gaerTianeba, 

msoflioSi warmoebuli energiis erT mexuTeds moixmars da amavdroulad damoki-
debulia importirebul energoresursebze [6]. aqedan gamomdinare, mis upirveles 

amocanas warmoadgens energousafrTxoebis xarisxis gazrda importirebul energo-
resursebze damokidebulebis SemcirebiT, miwodebis gzebis, mimwodeblebisa da 

energowyaroebis diversifikaciiT, ganaxlebadi energiis ganviTarebiTa da energo-
efeqturi RonisZiebebis gatarebiT. Tumca, miuxedavad bolo aTwleulebSi ganxorci-
elebuli efeqtiani diversifikaciis politikisa, importdamokidebulebis gamowveva 

kvlav dgas evrokavSiris wevri qveynebis winaSe [7].  
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aRsaniSnavia, rom 2023 wlis mdgomareobiT evrokavSiris energetikuli miqsi 

gansakuTrebiT Seicvala ruseT-ukrainis 2022 wlis samxedro dapirispirebis Sede-
gad, radgan, Tu omamde evrokavSiris bunebrivi airis importis daaxloebiT 50 % 

ruseTidan importirebul bunebriv airze modioda, 2023 wlisaTvis es moculobebi 

14 %-mde Semcirda [8]. 1-l nax-ze warmodgenil grafikze naTlad Cans 2023 wlisaTvis 

evrokavSiris diversificirebuli importis maCveneblebi.  
 

 
nax. 1. evrokavSirSi importis maCveneblebi miwodebis wyaroebisa da mimwodeblebis 

mixedviT (wyaro: imports of energy products continued to drop in Q2 2023, by Eurostat (2023)) 

 

miuxedavad importis diversifikaciisa da Semcirebuli saimporto moculobe-

bis, ukrainaSi mimdinare ruseTis agresiuli moqmedebebisa da dawesebuli energe-

tikuli sanqciebisa, evrokavSiri kvlav iRebs ukrainis gavliT ruseTidan bunebrivi 

airis saimporto moculobebs. 2022-2023 wlis ganmavlobaSi aRniSnulma moculobebma 

daaxloebiT 15 mlrd m3 Seadgina, maSin rodesac, 2022 wlamde aRniSnuli moculobebi 

daaxloebiT 37 mlrd m3-s Seadgenda [9]. me-2 nax-ze naCvenebia energosatranzito 

milsadenebis qseli. 
 

 
 

nax. 2. ukrainaze gamavali energosatranzito milsadenebi (wyaro: CBC News) 
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arsebuli energetikuli urTierTobebis gaanalizebiT mniSvnelovania im wina-

pirobebis ganxilvac, romlebic win uZRvoda ukrainaze ruseTis Tavdasxmas. aq igu-

lisxmeba is energetikuli zewola, romelic ruseTma araerTxel ganaxorciela uk-

rainasa da evrokavSirze 2005_2021 wlebSi aRmosavleT evropis regionSi sakuTari 

politikuri Zalauflebis gamyarebis mizniT.  

unda aRiniSnos, rom evrokavSiris ruseTze importdamokidebuleba saTaves jer 

kidev gasuli saukunis 70-iani wlebis navTobis msoflio krizisis Semdgomi perio-

didan iRebs, rodesac e.w. `iafi navTobis~ xana dasrulda da evrokavSiris wevri 

qveynebi energoresursebis deficitis safrTxis winaSe dadga. swored am periodSi 

(XX saukunis 80-iani wlebidan) iwyebs sabWoTa kavSiri energoresursebis saeqsporto 

moculobebis zrdas da sul ramdenime weliwadSi sabWoTa kavSiridan SeRavaTian 

fasad importirebul bunebriv airze fass aormagebs, ramac ganapiroba evrokavSiris 

mzardi damokidebuleba ruseTidan importirebul energoresursebze. rac Seexeba 

miwodebis gzebs, ruseTidan evrokavSiris bazarze energoresursebis didi wilis 

miwodeba swored ukrainis meSveobiT xorcieldeboda [10]. 

ukraina erT-erT mTavar energosatranzito qveyanas warmoadgenda da Tavadac 

araerTxel aRmoCenila ruseTis energetikuli wnexis qveS. pirveli, yvelaze farTo-

masStabiani, krizisiს winaSe qveyana aRmoCnda 2006 wlis ianvarSi, rodesac ruseTTan 

bunebrivi airis Taobaze dawyebuli davis Sedegad evrokavSiris wevri qveynebis 

umravlesobas bunebrivi airis miwodeba Seuwyda. aranakleb negatiuri Sedegebis 

momtani iyo 2009, 2014, 2017 da 2019 wlebSi ganviTarebuli energetikuli krizisebi, 

ris Sedegadac evrokavSiri mwvaved dadga ruseTidan importirebuli bunebrivi ai-

ris Canacvlebis aucileblobisa da miwodebis usafrTxoebis axali gamowvevebis 

winaSe [11].  

garda satranzito davebisa da safaso politikisa, ruseTis mier energetikuli 

bereketebiT manipulireba mimarTuli iyo aRmosavleT evropis qveynebSi sakuTari 

geopolitikuri Zalauflebis damyarebisa da gaZlierebis mcdelobisaken. magali-

Tad, 2006 wlis krizisis dros, roca rusulma kompania „gazpromma“ ukrainisaTvis 

1000 m3 bunebriv airze dawesebuli 44 aSS dolaris TiTqmis 230 aSS dolaramde 

gazrda moiTxova da ukrainis bunebrivi airis moparvaSi daadanaSaula, ukrainis 

maSindeli xelisuflebis mier pirdapir politikur zewolad iqna aRiarebuli [12].  

aranakleb daZabuli aRmoCnda 2009 welic, rodesac ukrainis politikurma eli-

tam evrointegracia saxelmwifos oficialur sagareo politikur kursad gamoa-

cxada, radgan ruseTi ver egueboda dasavleTis politikuri gavlenis gaZlierebas 

aRmosavleT evropaSi, TiTqmis erTi TviT, zamTris yvelaze civ periodSi aramarto 

Seuwyvita ukrainas bunebrivi airis miwodeba, aramed SeaCera satranzito moculo-

bebis gadadinebac evrokavSiris wevri qveynebisaken. es kidev erTi gafrTxileba iyo 

ruseTis mxridan, rom geopolitikuri gavlenis SenarCunebis mizniT igi kvlav 

mimarTavda samomavlod energetikuli berketebis gamoyenebas [13]. es dadasturda 

kidec 2014 wels ruseTis mier Yyirimis naxevarkunZulis aneqsiiT, romelsac garda 

samxedro-politikuri sarCulisa, aseve energetikuli faqtoric edo safuZvlad.  

yirimis aneqsiis Sedegad ruseTma xelSi Caigdo Savi zRvis teritoriul wyleb-

Si aRmoCenili bunebrivi airis sabadoebi, romelTa potenciuri jamuri moculoba 

2.3 trilion m3-iT Sefasda, rac daaxloebiT azerbaijanis dadasturebuli rezer-

vebis tolia [14]. miuxedavad imisa, rom aneqsiis Sedegad ukrainam dakarga sakuTari 

energoresursebis TiTqmis 80 %, man mainc SeZlo da 2015 wlisaTvis srulad Camo-
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Sorda rusul imports da mxolod evrokavSiris wevri qveynebidan iRebda rever-

suli gziT (satranzito moculobebidan) bunebriv airs [15]. 

xazgasasmelia, rom ruseTis mxridan provocirebuli energetikuli krizisebis 

dros, ukrainac iyenebda sakuTar satranzito Zalauflebas da cdilobda misi meSve-

obiT SeenarCunebina Tavisi politikuri TviTmyofadoba, raTa xeli Seewyo qveynis 

mmarTveli politikuri Zalis mier arCeuli evrointegraciuli procesebisaTvis. sa-

tranzito Zalauflebis gamoyeneba, Tavis mxriv, ganapirobebda saboloo evropeli 

momxmareblisaTvis bunebrivi airis miwodebis Sewyvetas. miwodebis SezRudva aseve 

xSirad iyo gamowveuli evrokavSiris mier SemuSavebuli maregulirebeli kanonmdeb-

lobiTa da instituciebiT, romelTa mTavari amocana iyo saerTo evropuli bazris 

monopoliisagan dacva. upirispirebda ra maregulirebel instrumentebs ruseTis 

geopolitikur Zalaulebas, evrokavSiri araerTxel aRmoCenila, erTi mxriv, rusuli 

`gazis politikis~, xolo, meore mxriv, ukrainis satranzito davebis msxverpli [16]. 

swored ruseT-ukrainis krizisma ubiZga evrokavSirs gadaexeda Tavisi energo-

politikisaTvis da SeemuSavebina axali midgoma. am mizniT SemuSavda da ganxorci-

elda `CrdiloeT nakadi 1-isa~ (2012 w.) da `CrdiloeT nakadi 2-is~ (2021 w.) bunebrivi 
airis milsadenebis proeqtebi, romelTa jamuri wliuri satransporto moculoba 

Seadgenda 110 mlrd m3 airs [17]. aRniSnuli proeqtebis umTavres mizans warmoadgenda 

satranzito qveynebis gverdis avliT (baltiis zRvis gavliT) ruseTis bunebrivi 

airis pirdapiri gziT evrokavSirisaTvis miwodeba. amasTan, milsadenebis satran-

sporto nakadebis moculoba gaTvlili iyo ukrainis, rogorc satranzito qveynis, 

srulad Camocilebaze [18].  

 

 

nax. 3. `CrdiloeT nakadis~ bunebrivi airis milsadenis  

proeqtebi (wyaro: macpixxel for GIS) 
 

unda iTqvas, rom aRniSnuli bunebrivi airis milsadenis proeqtebi, miuxedavad 

gacxadebuli evropuli solidarobisa, evrokavSiris wevri qveynebis mxridan saku-

Tari nacionaluri interesebis gaerTianebis interesebze win dayenebis klasikur 

magaliTad iqca. mocemuli proeqtebis ganxorcielebiT aramarto ukrainas Seeqmna 

safrTxe, aramed iseT energosatranzito qveynebsac (poloneTi, baltiispireTis sa-

xelmwifoebi), romlebic araerTxel aRmoCenila ruseTis mxridan energetikuli ze-

wolis msxverpli politikuri miznebis miRwevis mizniT [19]. yovelive aman saSualeba 

misca ruseTs maqsimalurad Seemcirebina ukrainaze gamavali satranzito nakadebi 

da misi energosatranzito funqciebis dakninebiT moexdina ukrainis geopolitikuri 

wonis gaufasureba evrokavSiris TvalSi. amis naTeli dadastureba gaxda 2021 weli, 



104 
 

rodesac ruseT-ukrainis samxedro-politikuri dapirispirebis fonze, ruseTma 25 %-

iT Seamcira ukrainis teritoriaze gamavali satranzito nakadebi, raTa maqsimalu-

rad daetvirTa CrdiloeT nakadis milsadenebi [20].  
gardamtexi momenti evrokavSirs, ukrainasa da ruseTs Soris arsebul energe-

tikul urTierTobebSi dadga 2022 wlis 24 Tebervals, rodesac ukrainaSi ruseTis 

SeWrisa da teritoriebis aneqsiis Semdeg, evrokavSirma uprecedento masStabis po-

litikur-ekonomikuri sanqciebi dauwesa ruseTs sabrZolo moqmedebebis Semdgomi da-

finansebis SesaZleblobis SezRudvis mizniT. energetikuli sanqciebis farglebSi, 

aikrZala sazRvao gziT importirebuli nedli navTobis Setana ervokavSiris teri-

toriaze da dawesda misi sarealizacio fasis zeda zRvari, romelic 60 aSS do-

lariT Semoifargla. Sedegad, 2022 wlis meore naxevarSi 90 %-iT Semcirda, xolo 

wlis bolosaTvis srulad Canacvlda navTobis sxva momwodeblebisagan rusuli 

navTobproduqtebi. saerTo jamSi, navTobis importis akrZalvis Sedegad ruseTma 8 

mlrd evros zarali ganicada. aseve dawesda SezRudvebi qvanaxSirze da ruseTidan 

importirebul sxva energoresursebze. Tumca xazgasasmelia, rom sanqciebma gverdi 

auara bunebrivi airis imports [21].  

aRsaniSnavia, rom samxedro agresiiT ganpirobebulma maRalma fasebma, ruseTis 

mier ukrainis mxardamWeri qveynebisaTvis dawesebulma savaluto SezRudvebma (2022 

wels evrokavSiris sanqciebis sapasuxod ruseTma moiTxova wevri qveynebis mier 

importirebuli bunebrivi airis safasuris ara evroSi, aramed rusul rublSi anaz-

Raureba) da 2022 wlis seqtemberSi `CrdiloeT nakadis~ milsadenebis afeTqebam, 

evrokavSirSi ruseTidan importirebuli bunebrivi airis nakadebis 80 %-iT 

Semcireba gamoiwvia [22]. miuxedavad imisa, rom evrokavSirma moaxerxa axali mimwo-

deblebiTa da miwodebis gzebiT rusuli bunebrivi airis importis Canacvleba (dai-

wyo Txevadi bunebrivi airis miReba aSS-dan, norvegiidan, yataridan da gaizarda 

milsadenebiT bunebrivi airis miwodeba azerbaijanidan. ix. nax. 1), dReisaTvis igi 

kvlav axorcielebs rusuli bunebrivi airis imports, maT Soris ukrainis teri-

toriidan (daaxloebiT 15 mlrd m3 bunebrivi airis importi 2022-2023 ww-is gan-

mavlobaSi). Tumca 2024 wlis bolosaTvis evrokavSiri gegmavs srulad Caanacvlos 

rusuli bunebrivi airis importi. 

 

 
 

nax. 4. 2022 wlis ivlisidan 2023 wlis ivnisamde ukarinis satranzito  

derefniT ganxorcielebuli bunebrivi airis importis maCveneblebi 
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daskvna 

aRniSnuli empiriuli faqtebis analizis safuZvelze SesaZl;ebelia pasuxi gav-
ces kiTxvas, Tu ra ganapirobebs energetikuli usafrTxoebis, rogorc erovnuli 

usafrTxoebis Semadgeneli mTavri komponentis, amocanebis imgvar saxecvlilebas, 

rodesac samxedro-politikur dapirispirebaSi Cabmuli qveyანა Tavs aridebს energe-
tikuli urTierTobebis gawyvetas agresorTan.  

Sesabamisi samecniero literaturis gacnobisa da mxareTa energetikuli poli-
tikis analizis Semdeg ikveTeba, rom evrokavSiris poziciidan, rusuli bunebrivi 

airis importis moculobebis srulad Sewyveta, miuxedavad ukrainis solidarobisa, 

gamousworebel zians miayenebda evrokavSiris wevri qveynebis ekonomikas [23]. omis 

wina periodisaTvis arsebulma maRalma damokidebulebam rusul bunebriv airze, 

mimwodeblebis diversifikaciis ar arsebobis pirobebSi, SeuZlebel amocanad aqcia 

ruseTidan importirebuli bunebrivi airis srulad Canacvleba. Sedegad, wevrma 

qveynebma ixelmZRvaneles ara gaerTianebis politikuri gamowvevebis gaTvaliswi-
nebiT, aramed energetikuli da, Sesabamisad, erovnuli usafrTxoebis uzrunvelyo-
fis principebiT. 

roca saqme exeba ruseTis mxridan bunebrivi airis miwodebis Sewyvetis sakiTxs, 

xazgasasmelia, rom miliardobiT evros zaralis miuxedavad, rac ruseTma ganicada 

energetikuli sanqciebis dawesebisTanave (saimporto moculobebis Semcirebis Sede-
gad), man mainc miiRo gazrdili moTxovniT uzrunvelyofili fasTa namati saeqs-
porto biujetSi. marTalia, evrokavSiris mxridan ukrainis solidaroba da mxarda-
Wera grZeldeba, magram energomimwodeblebis diversifikaciis fonze ruseTisaTvis 

aqtualuria SeinarCunos bunebrivi airis is saeqsporto nakadebi, romliTac igi 

dRes amaragebs evropis qveynebs sul mcire axali bazrebis aTvisebamde mainc, raTa 

SeZlos energoresursebis mopovebisaTvis aucilebeli teqnologiuri mxardaWeris 

uzrunvelyofa [24].  

ase rom, evrokavSirSi bunebrivi airis miwodebis SenarCuneba Tundac mcire 

moculobebiT, dResdReobiT ruseTis energetikuli da samxedro usafrTxoebis po-
litikis mTavar amocanad rCeba. 

kvlevis kuTxiT mocemul konteqstSi yvelaze sainteresoa ukrainis midgoma am 

sakiTxisadmi. rogorc ukve aRvniSneT, ukrainam jer kidev 2015 wels Sewyvita ruse-
Tisagan pirdapiri gziT bunebrivi airis miwodeba da uaxloes momavalSi gegmavs 

sakuTari adgilobrivi resursebis aTvisebiT srulad Caanacvlos rusuli bunebrivi 

airi. aqve SevniSnavT, rom 2022 wlamde ukraina saWiro moculobebs iRebda rever-
suli gziT evropis qveynebisaTvis miwodebuli satranzito moculobebidan. ruseTis 

Tavdasxmis Semdeg, ukrainam araerTxel moiTxova sanqciebis daweseba ruseTidan 

importirebul bunebriv airze, Tumca evrokavSiris mTeli rigi wevri qveynebis ma-
Rali damokidebulebis gamo milsadenebiT importirebul bunebriv airze, evrokav-
Siri uars ambobs Seiyvanos sanqciebis me-11 paketSi bunebrivi airi [25]. rac Seexeba 

satranzito infrastruqturis usafrTxoebasa da satranzito nakadebis miwodebis 

Sewyvetis SesaZleblobas, ukraina cdilobs Tavidan aicilos tranzitis Sewyvetis 

SemTxvevaSi gardauvali komerciuli da samarTlebrivi davebi, Tumca calsaxad 

xedavs ruseTis mxridan gazis eqsportiT miRebuli SemosavlebiT samxedro opera-
ciebis dafinansebis safrTxes. ukrainis amJamindeli satranzito urTierTobebi mib-
mulia ruseTTan 2019 wels gaformebul xelSekrulebasTan, romlis Tanaxmadac uk-



106 
 

raina valdebulia uwyvetad ganaxorcielos bunebrivi airis tranziti evropisaken 

2024 wlis bolomde, winaaRmdeg SemTxvevaSi igi aRmoCndeba uzarmazari sajarimo 

sanqciebisa da Zvirad Rirebul samarTlebriv davebSi CarTvis safrTxis winaSe [26].  

rogorc kvleviT dadasturda, ukrainac msgavsad evrokavSirisa (miuxedavad 

imisa, rom evrokavSirisagan gansxvavebiT igi samxedro agresiis uSualo msxverpls 

warmoadgens), upiratesobas ekonomikur interesebs aniWebs da arsebuli samxedro 

gamowvevebis fonze ar mimarTavs energetikuli berketebis politikuri miznebisTvis 

gamoyenebas.  

zemoaRniSnulidan gamomdinare, kvlevis Sedegebs im daskvnamde mivyavarT, rom 

ganxiluli SemTxveva ar jdeba samxedro-politikuri usafrTxoebis koncefciis 

klasikur modelSi, radgan arsebuli gamowvevebis daZlevis strategiis SemuSavebis 

procesSi CarTuli mxareebi xelmZRvaneloben ara samxedro usafrTxoebis princi-
pebiT, aramed energetikuli gamowvevebis ekonomikuri aspeqtebiT. miuxedavad ruse-
Tis mxridan araerTxel gamoyenebuli energetikuli zewolis faqtebisa, dReis mdgo-
mareobiT verc evrokavSiri da verc ukraina ver iyenebs srulad energetikul ber-
ketebs samxedro-politikuri miznebis misaRwevad, radgan racionaluri faqtoriT 

nakarnaxevi gadawyvetilebebi zRudavs im samoqmedo areals, romlSic xdeba poli-
tikuri gadawyvetilebis formireba. 
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INTERNATIONAL RELATIONS 
 

POLITICAL ASPECTS OF THE ENERGY PARADIGM OF RUSSIA-UKRAINE AND 
THE EUROPIAN UNION 

N. Pirtskhelani 

(Caucasus University) 
 

Resume. The impact of the energy security component on the state's foreign policy behavior is 
discussed. Based on the analysis of the existing energy challenges between the EU, Ukraine and Russia, the 
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paper examines what factors lead to the prioritization of decisions related to energy security tasks in the process 
of forming political relations between these countries. This, in turn, allows us to answer the main research 
question of the paper _ what causes such a change of energy security tasks, which are the main components of 
national security, when a state involved in a military conflict avoids using the energy levers for military-
political purposes. As a result of the analysis presented in the paper, research conducts that despite the close 
connection of the energy security components with the national security components, the state may not use 
energy levers and be guided only by the interests of economic profit in the foreign political decisions. Using 
the rational choice theory, it is concluded that energy decisions dictated by rational interests may not always 
coincide with the direction determined by the principles of national security. 

 
 Keywords: energy challenges; geopolitics; import-dependence; national security; sanctions. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecnie-

reba da teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

• akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis recenzia (ori mainc); 

• reziume qarTul da inglisur enebze; 

• cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) Se-
saxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis sa-

xeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris mi-

samarTebi, E-mail, samecniero wodeba da sakontaqto telefonebi (binis, sam-

saxuris), mobiluri. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formule-

bis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze nak-

lebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos 

doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. 

intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos Acadnusx Sri-
ftiT, inglisuri _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

• rubrika (mecnierebis dargi); 

• statiis saTauri; 

• avtoris/avtorebis saxeli da gvari (srulad); 

• sad damuSavda statia; 

• qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri reziume sakvanZo sityvebTan erTad _ statiis boloSi. sakvanZo 

sityvebi orive enaze dalagebuli unda iyos alfabetis mixedviT. reziume 

Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes statiis ZiriTad 

Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad sityvebsa da 

frazebs); ucxo enaze Targmani unda iyos xarisxiani da eyrdnobodes spe-

cialur dargobriv terminologiebs;  

• saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. litera-

tura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRini-

Snos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTa-
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rgmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos romel 

enaze iyo gamoqveynebuli statia.  

• naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

• redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTave-

lis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 

434, tel.: 299-58-27.  
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