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informatika 

 

 

ruxi literatura, rogorc samecniero da teqnikuri informaciis 
mniSvnelovani wyaro 

nani CxaiZe, Teimuraz CubiniSvili, ekaterine misabiSvili, eva pavloviCi  

(saqarTvelos teqnikuri universitetis instituti teqinformi) 

 

reziume: ganxilulia ruxi literaturis arsi, Sedgeniloba, wvdoma da gamoye-
neba. gansakuTrebiT didia daintereseba ruxi literaturis mimarT, roca saqme exeba 

samecniero kvlevebis Sefasebas. samecniero-kvleviT centrebSi, umaRles saswavleb-
lebSi grovdeba kvlevis Sedegebis amsaxveli dokumentebi, angariSebi, konferencie-
bis, seminarebisa da simpoziumebis masalebi, romlebic kvlevis Sedegebis Sesaxeb 

damatebiTi informaciis wyaros warmoadgens. gamaxvilebulia yuradReba sainfor-
macio teqnologiebis (IT) gamoyenebis mniSvnelobaze da deponirebuli (gamouqveyne-
beli ruxi literaturis) masalebis CarTvaze kvleviTi samuSaoebis Sefasebis pro-
cesSi. 

 

sakvanZo sityvebi: altmetria; monacemTa baza; ruxi dokumentebi; ruxi litera-
tura; samecniero Sromebis deponireba. 

 

Sesavali 

bolo aTwleulebSi, oficialuri komerciuli da akademiuri arxebiT infor-
maciis gamoqveynebisa da gavrcelebis paralelurad gaizarda moTxovnileba im masa-
lebze, dokumentebsa da literaturaze, romlebic grovdeba sxvadasxva organizaciasa 

da struqturaSi, samecniero kvleviT centrebSi, umaRles saswavleblebSi, mmarTvel 

organoebSi da a.S., magram ar vrceldeba tradiciuli arxebiT miuxedavad imisa, rom 

xSirad Seicavs sasargeblo, saWiro informacias. aseT masalebsa da informaciis 

wyaroebs „ruxi literatura“ da „ruxi dokumentebi“ (Grey Literature, Grey Documents) ewo-
deba. ruxi literatura warmoadgens informaciis Znelad misagneb da misawvdom re-
surss. bevri biblioTeka rogorc CvenTan, ise sazRvargareT maTi gamovlenisa da 

SeZenis sirTulis gamo Tavs aridebda ruxi literaturiT Tavisi fondebis Sevsebas. 

dRes sul ufro mwvaved dgeba sakiTxi ruxi literaturis SerCeva-Segrovebis, dakom-
pleqtebis, aRricxvis, biblioTekebsa da sainformacio centrebSi ganawilebis, Senax-
visa da Semdeg dainteresebul pirTaTvis miwodebis Sesaxeb. 

 
 
ZiriTadi nawili 

evropul qveynebSi ruxi literaturis da dokumentaciis mimarT interesi gamov-

linda gasuli saukunis 70-ian wlebSi (didi britaneTi, germania, italia, poloneTi, 

safrangeTi da sxv.). msoflioSi ruxi dokumentaciis yvelaze msxvil fonds flobs 
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dokumentaciis uzrunvelyofis britanuli biblioTekis centri. aSS-is sxvadasxva 

saagento axdens ruxi literaturis Sekrebas. magaliTad, NTIS-s (National Technical 
Infomation Service) weliwadSi SeuZlia referireba gauwios 150 aTas samecniero-kvle-

viT samuSaos, romlebic sruldeba aSS-sa da sazRvargareTis sxva qveynebSi (did 

britaneTSi, germaniaSi, safrangeTSi, iaponiaSi), gamosces ruxi literaturis kata-

logebi da weliwdeulebi. evropuli qveynebis gaerTianebuli ZalisxmeviT 1980 wels 

Seiqmna „evropaSi ruxi literaturis internacionaluri sistemis“ monacemTa baza _ 

SIGLE (Sistem Internation on Grey Literature in Europe). es aris mravaldargovani monacemTa 

baza, romelic yovelwliurad izrdeba da xelmisawvdomia momxmareblebisaTvis on-

lainiT da kompaqtdiskebiT. SIGLE-is monacemTa bazaSi ruxi literaturis yvelaze 

meti moculobiT warmodgenilia didi britaneTi, germania da safrangeTi. 1995 wels 

SIGLE-s SeuerTda ruseTic. SIGLE-is monawileebma Seqmnes „ruxi literaturis 

gamoyenebis evropuli asociacia“ _ EAGLE (Europian Associaction for Grey Literature in Explo-
itation). periodulad imarTeba konferenciebi, romlebic eZRvneba ruxi literaturis 

iseT sakiTxebs, rogoricaa terminologiis dazusteba, sqemebis klasificireba, 

xelmisawvdomoba. 1997 wels luqsemburgSi ruxi literaturisadmi miZRvnil mesame 

konferenciaze dazustebul iqna ruxi literaturis gansazRvreba: „es aris litera-

tura, romelic iqmneba samTavrobo organoebis, akademiuri centrebis, biznesisa da 

mrewvelobis yvela doneze nabeWdi an eleqtronuli formiT da, romelic ar 

kontroldeba komerciuli gamomcemlobebiT“. 2004 wels, me-6 konferenciaze niu-

iorkSi postskriptumis saxiT damatebul iqna: „...ar kontroldeba komerciuli gamom-

cemlobebiT, maSasadame iq, sadac publikacia warmoadgens organizacia-mewarmis 

ZiriTad saqmianobas“. 

gansakuTrebuli mniSvneloba eniWeba rux literaturas, rodesac ganixileba 

samecniero-kvleviT an saswavlo dawesebulebebSi Catarebuli kvlevis Sedegebis 

amsaxveli iseTi dokumentebi, rogoricaa samuSaoebis angariSebis, konferenciebis, 

seminarebis, simpoziumebis, TaTbirebis, disertaciebisa da sxv. gamouqveynebeli masa-

lebi. saqme isaa, rom aseT dokumentebSi samecniero kvlevebis Sedegebis gadmocema 

xdeba ufro dawvrilebiT, zogjer mcire niuansebis aRweriT, risi saWiroebac Sei-

Zleba gaCndes problemis gamokvlevis dros. aseve mniSvnelovania isic, rom es do-

kumentebi ufro swrafad midis momxmarebelTan, vidre Jurnalebis statiebi. aRsa-

niSnavia, rom zogjer kvlevis Sedegebi saerTod ar xvdeba periodul gamocemebsa 

da monografiebSi. 

amJamad ruxi literatura ganixileba rogorc samecniero-teqnikuri miRwevebis 

Sesaxeb informaciis erT-erTi ZiriTadi wyaro. am informaciebis gacnoba xels Seu-

wyobs samecniero kvlevebis Sefasebis gaumjobesebas da praqtikaSi danergvas. same-

cniero xasiaTis ruxi literatura xangrZlivi drois ganmavlobaSi momxmarebli-

saTvis naklebad xelmisawvdomi iyo samecniero informaciis iseT tradiciul wya-

roebTan SedarebiT, rogoricaa wignebi da Jurnalebi, romlebic wamyvan rols 

asrulebs samecniero-teqnikuri informaciis sferoSi. ruxi literaturis mimarT 

gazrdili interesi xels uwyobs mis CarTvas Tanamedrove qselur eleqtronul 

sivrceSi, ruxi literaturis informaciul bazebSi da Semdgom mis aqtiur gamoye-

nebas. kvlevebis dros saWiroa Temis mixedviT masalebis moZieba da e.w. metaana-

lizisa da mimoxilviTi (sistemuri) analizis Catareba. amitomac am saqmeSi ganu-

zomlad didia ruxi literaturis mniSvneloba [3, 4, 5].  
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saqarTvelos teqnikuri universitetis instituti teqinformi, Tavisi saqmiano-

bidan gamomdinare, wlebis manZilze axdenda kvleviTi samuSaoebis angariSebis, 

statiebisa da sxva recenzirebuli masalebis deponirebas (rac laTinurad Sesa-

naxad mibarebas niSnavs). magram es procesi Seesabameboda terminis pirdapir gagebas 

_ samuSaos avtors eZleoda cnoba, rom misi samuSao deponirebulia, xolo TviT 

samuSaosadmi wvdoma mesame pirisaTvis TiTqmis SeuZlebeli iyo. dReisaTvis depo-

nirebis procesi unda gulisxmobdes ruxi samecniero literaturis ganTavsebas 

eleqtronuli formiT sadepozito biblioTekaSi (depozitariumSi), xolo misi bib-

liografiul-referatuli aRweris ganTavsebas _ deponirebuli literaturis mona-

cemTa bazaSi, raTa SesaZlebeli iyos globalur sainformacio qselSi arako-

merciuli gziT masze Tavisufali wvdoma. amis realizaciisaTvis teqinformSi mu-

Savdeba deponirebis eleqtronuli sistema, romelsac Sesabamisi gamocdileba da 

SesaZleblobebi aqvs. 

samecniero samuSaoebis deponirebis ZiriTadi mizania: miRwevebis samecniero 

prioritetis dafiqsireba, kvlevebisa da eqperimentebis detalizebuli mniSvnelo-

vani Sedegebis, kvlevis meTodebis swrafi gamoqveyneba da gavrceleba, romelTa 

farTo tiraJireba (maTi viwro specializaciis gamo) ar iyo mizanSewonili [6]. depo-

nirebis procesi SeiZleba Camoyalibdes oTx etapad:  

• dokumentaciis miReba deponirebisaTvis;  
• monacemTa bazis formireba;  
• momxmarebelTa mier baziT sargeblobis sistemis Seqmna;  

• sadepozito biblioTekis Seqmna. 

samecniero samuSaoebi deponirebisaTvis miiReba „sabunebismetyvelo, teqnikur, 

ekonomikur, socialur, janmrTelobis, soflis meurneobis dargebSi samecniero 

Sromebis deponirebis ganxorcielebis instruqciis“ Sesabamisad, romelic Semu-

Savebulia saqarTvelos teqnikuri universitetis institut teqinformSi. instruqcia 

moicavs deponirebaze warsadgeni dokumentaciis Semadgenlobis CamonaTvals da 

gaformebis aRweras, Cabarebis wesebs, deponirebis ganmaxorcielebeli organizaciis 

valdebulebebs. 

kvlevis Sedegebis Sefasebis ukve gamocdili citirebis indeqsis meTodis para-

lelurad analitikosebi xSirad iyeneben kvlevis Sedegebis Sefasebis meTods _ 

altmetrias (altmetrics), romelic gamoirCeva ufro swrafi, maRali filtraciiT. alt-

metriis meTodisaTvis mniSvnelovani wyaroebia samecniero ruxi literatura/doku-

mentebi da deponirebuli Sromebis monacemTa bazebi [1, 2, 7], aseve sxvadasxva same-

cniero Sexvedraze, sxvadasxva wyaroSi, blogsa Tu amonabeWdSi gamoTqmuli mo-

sazrebebi, romlebsac SeuZlia garkveuli miniSnebis mocema mecnieris kvlevis sayu-

radRebo Sedegebis Sesaxeb. 
 

daskvna 

bolo wlebis ganmavlobaSi mniSvnelovnad gaizarda mecnierTa da mkvlevarTa 

moTxovna samecniero rux literaturaze, rogorc informaciis miRebis mniSvnelovan 

wyaroze. es literatura aris ZiriTadad Catarebuli samecniero kvlevebis anga-
riSebi, samecniero konferenciebis, seminarebis masalebi da, rac yvelaze ufro mni-
Svnelovania, samecniero Sromebis Sedegebis gamouqveynebeli masalebi, romelTa de-
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ponireba aucilebelia. deponireba nebismieri momxmareblisaTvis unda uzrunvel-
yofdes am masalebze wvdomas Tavisufal reJimSi. amJamad saqarTvelos teqnikuri 

universitetis institut teqinformSi mimdinareobs ruxi literaturis deponirebis 

sistemisa da Sesabamisi monacemTa bazis aRdgena-ganaxlebis samuSaoebi. unda aRiniS-
nos, rom teqinformSi amJamad ruxi literaturis deponirebis mimarTulebiT warma-
tebiT mimdinareobs samuSaoebi, rac uzrunvelyofs qveyanaSi dRevandeli da moma-
vali samecniero-kvleviTi samuSaoebis informaciuli wyaros mniSvnelovan gafar-
Toebas. es ganpirobebulia zemoxsenebuli samecniero kvlevebis Sefasebis altmet-
riuli meTodologiis CarTulobis gaaqtiurebiT. 
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INFORMATICS 
 

GREY LITERATURE AS AN IMPORTANT SOURCE OF SCIENTIFIC AND 
TECHNICAL INFORMATION 

N. Chkhaidze, T. Chubinishvili, E. Misabishvili, E. Pawlowicz 

(Institute Techinformi of the Geogian Technical University) 
 

Resume. The increased interest in grey literature, the essence, composition, access and use of grey 
literature are discussed. There is a particular interest in grey literature when it comes to evaluating scientific 
research. Scientific-research centres, universities, libraries collect documents reflecting research results, 
reports, materials of conferences, seminars, symposia, etc., which represent a source of additional information 
on research results. The importance of using IT technologies for the inclusion of deposited – unpublished grey 
literature – materials in the evaluation process of research works is discussed. 

 
 Keywords: altmetrics; database; depositing scientific works; grey documents; grey literature. 
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fizika 

 

 

terbiumis monoteluridis nanofirebis teqnologia da maTi 
zogierTi eleqtrofizikuri da meqanikuri Tviseba 

zaur jabua, akaki gigineiSvili, irakli tabataZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: pirvelad iqna damuSavebuli vakuumur-Termuli aorTqlebis meTodiT 

sxvadasxva fuZeSreze (sitali, leikosafironi, monokristaluri siliciumi) kompo-
nentebis ori damoukidebeli wyarosagan terbiumis teluridis (TbTe) nanofirebis 
damzadebis teqnologia. dadginda dafenis optimaluri reJimebi: fuZeSris tempera-
tura _ 980 _ 1100 K, Tb-isKaorTqlebis temperatura _ 1600 K da Te-is aorTqlebisa 

_ 780 K. firebis sisqe Seadgenda 0.2–0.8 mkm-s, firis maxasiaTebeli marcvlebis dia-
metri fuZeSris temperaturis zrdasTan erTad izrdeboda 23_49 mkm-is farglebSi. 

yvela firi eleqtrogamtari iyo. momzadebuli firebis Sedgeniloba da kristaluri 

struqtura damokidebuli ar iyo fuZeSris masalaze. firebi Seicavda 50.1 at. % Tb-
s da 49.9 at. % Te-s. firebs hqonda NaCl-is tipis 6.10 Å parametris mqone kristaluri 

meseri. sruli gaxexvis meTodiT Seswavlil iqna aRniSnuli firebis fardobiTi 

meqanikuri simtkice (fms) da aRmoCnda, rom fms damokidebuli iyo fuZeSris masalaze 

da mcirdeboda Semdegi mimdevrobiT: safironi_sitali_siliciumi. 

 

sakvanZo sityvebi: vkuumur-Termuli aorTqleba; kuTri eleqtrowinaRoba; nano-
marcvlebis maxasiaTebeli zomebi; nanofiri; fardobiTi meqanikuri simtkice. 

 

Sesavali 

terbiumis teluridi (TbTe) warmoadgens SenaerTs, romlis miRebis teqnologia 

da, Sesabamisad, Tvisebebi jer kidev Seuswavlelia. kvlevis mizani iyo vakuumur-

Termuli aorTqlebis meTodiT sxvadasxva fuZeSreze komponentebis ori da-
moukidebeli wyarosagan terbiumis monoteluridis nanofirebis miRebis teqno-
logiis Seqmna. fuZeSris masalad gamoyenebul iqna sitali, leikosafironi da 

monokristaluri siliciumi. aRniSnuli meTodiT miRebuli firebis struqturisa da 

Sedgenilobis kompleqsuri kvlevis Sedegad dadginda firebis miRebis optimaluri 

temperaturuli reJimebi, sruli gaxexvis meTodiT Seswavlil iqna firebis fms-is 

damokidebuleba fuZeSris masalebTan da aRmoCnda, rom SerCeuli FfuZeSris masa-
lebi arsebiT gavlenas ar axdens firebis Sedgenilobasa da kristaluri mesris 

struqturaze. 
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ZiriTadi nawili 

 

iSviaTmiwa elementebis halkogenidebs saintereso eleqtrofizikuri, magnitu-
ri, optikuri, meqanikuri da sxv. Tvisebebi aqvs [1_4]. mocemuli samuSaos mizani iyo 

terbiumis teluridis (TbTe) nanofirebis miReba; amasTan, maTi eleqtrofizikuri 

parametrebisa da fms-is Seswavla sruli gaxexvis meTodiT [5]. 0.2_0.8 mkm sisqis 

firebi damzadda komponentebis _ Tb-isa da Te-is ori damoukidebeli wyarosagan 

vakuumur-Termuli aorTqlebis meTodiT.  
1-l nax-ze mocemulia firebis dasamzadebeli danadgaris vakuumuri kameris 

principuli sqema. 

 
 

nax. 1. komponentebis ori damoukideli wyarosagan vakuumur-Termuli aorTqlebis meTodiT 

firebis dasamzadebeli vakuumuri kameris sqema: 1 _ vakuumuri kamera, 2 _ fuZeSris 

gamxurebeli, 3 _ Termowyvilebi, 4 _ komponentebis amaorTqleblebi, 5 _ safari 

  
terbiumis aorTqleba xdeboda eleqtronul-sxivuri amaorTqlebliT, xolo 

telurisa _ joulis gamxurebliT. sawyis masalebad gamoyenebuli iyo 99,9 at. % 

sisufTavis terbiumi (Tb) da 99,9999 at. % sisufTavis teluri (Te). dafenis procesSi 
Tb-is amaorTqleblis temperatura Seadgenda 1600KK-s, xolo Te-isa _ 780 K-s. manZili 

Tb-isa da Te-is amaorTqleblidan fuZeSremde toli iyo, Sesabamisad, 23 da 49 mm-is, 

dafenis sCqare ki _ 55 Å/wm-isa. fuZeSris temperatura icvleboda 720 _ 1150 K-is 

farglebSi. 

kvlevebma aCvena, rom fuZeSris optimaluri temperatura Seadgenda 980_1100 K-s. 
fuZeSreebad gamoyenebuli iyo sitalis, leikosafironisa da (111) orientaciis mo-
nokristaluri siliciumis 5X8X1 mm zomis marTkuTxa paralelepipedis formis 

firfitebi. me-2 nax-ze warmodgenilia sxvadasxva fuZeSreze damzadebuli firebi.  
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   nax. 2. TbTe-is firebi dafenili sxvadasxva fuZeSreze  
(a _ sitali, b _ safironi, g _ monokristaluri siliciumi) 

  

rentgenuli kvlevebis mixedviT firebs hqonda NaCl-is tipis 6.10 Å parametris 

mqone meseri (nax. 3). rentgenuli mikroanalizis mixedviT ki firebi Seicavda 50.1 at. 

% Tb-s da 49.9 at. % Te-s. 

 
nax. 3. sitalis fuZeSreze dafenili TbTe-is firis rentgenodifraqtograma 

  

eqsperimentebma aCvena, rom fuZeSris masala gavlenas ar axdens damzdebuli 

firebis kristalur struqturasa da Sedgenilobaze. fuZeSris temperaturis 980-dan 

1100 K-mde gazrdisas firis maxasiaTebeli nawilakebis zoma izrdeba 23-dan 49 nm-

mde. amasTan, nawilakebis diametris zrda arawrfivad mimdinareobs da maqsimums 

aRwevs 1050 K temperaturaze, me-4 nax-ze mocemulia safironis fuZeSreze dafenili 

TbTe firis skanirebadi eleqtronuli mikroskopiT gadaRebuli zedapiris suraTi. 

analizma cxadyo, rom aRniSnuli firi warmoadgens nanozomis obieqts, romlis 

Semadgeneli marcvlebis 80 %-is diametri 32 nm-is tolia. 
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nax. 4. safironis fuZeSreze dafenili TbTe-is firis skanirebadi 
eleqtronuli mikroskopiT gadaRebuli zedapiris suraTi 

 
me-5 da me-6 nax-ebze naCvenebia TbTe-is firis zedapirze, Sesabamisad, Tb-isa da 

Te-is atomebis ganawilebis suraTi rentgenis meoreul sxivebSi. 
 

 
 

nax. 5. Tb-is atomebis ganawileba TbTe-is firis zedapirze  

 
 

nax. 6. Te-is atomebis ganawileba TbTe-is firis zedapirze  
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rogorc zemoaRniSnuli zedapirebis suraTebidan Cans, komponentebi firis ze-

dapirze ganawilebulia sakmaod Tanabrad. 

oTaxis temperaturaze Seswavlil iqna kuTri eleqtrowinaRobis damokidebu-
leba firebSi nanonawilakebis zomebTan. aRmoCnda, rom nanonawilakebis zomebis 

gazrda iwvevda kuTri winaRobis Semcirebas 4∙10-6^omi•m-dan 3.2.10-6 omi . m-mde•amasTan, 

yvela firs gaaCnda eleqtrogamtaroba. 
 

 

daskvna 

amrigad, e. w. sruli gaxexvis meTodiT Seswavlil iqna sxvadasxva fuZeSreze 

dafenili firebis fardobiTi meqanikuri simtkice (fms). eqsperimenti Catarda sa-
fironis, sitalisa da monokristaluri siliciumis fuZeSreze dafenil erTi da 

imave sisqis (0,7 mkm) firebze erTnairi datvirTvis (180 g) pirobebSi. kvlevebma 

cxadyo, rom fardobiTi meqanikuri simtkice damokidebulia fuZeSris masalaze da 

mcirdeba Semdegi mimdevrobiT: safironi_sitali_siliciumi. analogiuri suraTi 

damzeril iqna Te-is firebzec [6] da dadginda, rom, rac ufro metia gansxvaveba 
firis masalis siTburi gafarToebis koeficientsa da fuZeSris analogiur 

parametrs Soris, miT ufro naklebia firis simtkice. 
 

 

literatura _  R E F E R E N C E S   

1. M. Abdusaliamova, S. Gatloev. Antimonides of Rare Earth Elements. LAP LAMBERT Acsdemic Publi-
shing, 2014. - 70 p.  

2. Туркадзе Н., Джабуа З., Гигинеишвили А. Микротвёрдость плёнок моноантимонида тербия// J. of 
Surfase Physics and Engineering, vol. 3, №.2, 2018, pp. 58-71. 

3.  3. R.Brandwaj. Electronic and structural properties of rare eart pnictides. Material science-Poland, 2016, 
pp. 46-52. 

4. A.S. Verna. Electronic and optical properties of Rare Eart Chalcogenides and Pnictides// Afr.Phys. Rev., 
vol. 3, 2009, pp. 11-28. 

5. Джабуа З. У., Гигинеишвили А.В. Механическая прочность тонких плёнок TmSe,TmS и LaBi. Nano 
Studies, №11, 2015, pp.151-154. 

6. T. Minashvili, Z. Jabua, A. Gigineishvili., G.Iluridze. Mechanical properties of TbSb thin films. 3rd 
Internationale Conference and Exhibition Mesoscopic and Condenced Mater Physics, Chicago, USA, 
October 26–28, 2016. - 83 p. 
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PHYSICS 
 

TERBIUM MONOTELLURIDE NANOCOATING AND SOME OF THEIR 
ELECTROPHYSICAL AND MECHANICAL PROPERTIES 

Z. Jabua, A. Gigineishvili, I. Tabatadze 

(Georgian Technical University) 
 

Resume. For the first time, a technodogy for the preparation of TbTe film on various substrates (sitall, 
deicosapphire, monocyclic silicon) was developed by vacuum-thermal evaporation methods from two 
independent components. Optimal temperature conditions are: substrate temperature – 980–1100 K, 
evaporator temperature Tb – 1600 K and Te–780 K. Film thickness was 0.2–0.8 μm, film grain diameter with 
increasing substrate temperature increased from 23 to 49 μm. All films had an n-type conductivity. The 
composition of the films and the crystal structure do not hang from the substrate material. The films contain 
50.1 at% Tb and 49.9 at% Te and have a NaCl type crystal structure with a lattice parameter of 6.10 Å. The 
method of complete abrasion determined the relative mechanical strength of the prepared films (WMD). It was 
esteblished, that (WMD) depends on the substrate material and decreases with the sequence of leucosapphire 
– sitall– silicon. 

 
 Keywords: characteristic dimensions of nano-grains; electrical resistance; nano-film; relative 

mechanical strength; vacuum-thermal evaporation. 
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ekologia 

 

 

klimatis cvlileba ar aris miTi – es realobaa! 

merab CalaZe, oTar tyemalaZe, Tamar CxataraSvili, Tamuna CalaZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: qveynis ekologiis SenarCunebis gzebis SerCevis dros bunebrivi faq-
torebis gaTvaliswinebisas aucilebelia resursuli midgoma. gansakuTrebuli yu-
radReba sWirdeba tyis safris dacvasa da ganviTarebas. tyis nargavebis gavrceleba 

unda moxdes sasargeblo da gvalvagamZle jiSebisAgamravlebiT, xolo xeTa Wra _ 

SerCeviT. mxedvelobaSi unda iqnes miRebuli maTi wliuri namati. 

tye aregulirebs zedapirul da miwisqveSa wylebs, aumjobesebs miwisqveSa 

wylebis xarisxs, icavs dablobian da mTian regionebs, sadac xSiria wyaldidoba, 

wyalmovardna, Rvarcofi, mewyeri, zvavi da a.S. 

 

sakvanZo sityvebi: procesebis modifikacia; saTburi airebi; satransporto dere-
fnebi; tyis safari. 

 

Sesavali 

ekologiis mdgomareoba, upirveles yovlisa, dakavSirebulia klimatis cvli-
lebaze. 

ra iwvevs klimatis cvlilebas? klimatis clileba mraval faqtorTanaa dakav-
Sirebuli. es faqtorebia: globaluri daTboba; dedamiwaze haeris miwispira saSua-
lo temperaturis Tanmimdevruli zrda, romlis ZiriTadi mizezi atmosferoSi saT-
buri airebis koncentratebis matebaa, rac gamowveulia adamianebis saqmianobiT, saT-
buri airebis emisiebis zrdiTa da STamnTqmelTa SemcirebiT. klimatis mkveTri 

cvlileba ki iwvevs: ekosistemebis Secvlas, gadagvarebas an gaqrobas; cxovelTa da 

mcenareTa saxeobebis gavrcelebis arealis Secvlas an gadaSenebas; tyis safris 

gadanacvlebas vertikalurad zeviT; alpuri saTibebisa da saZovrebis mospobas; 

qarisa da naleqebis usistemo gadanawilebas; datborvebis, wyaldidobebis, Rvarco-
febis, mewyrebis, zvavebis gaxSirebas; cunamebisa da qariSxlebis warmoqmnas; sakvebis 

mopovebis gaZnelebas, sasoflo-sameurneo savargulebis nayofierebis Semcirebas an, 

saerTod, gaqrobas; adamianTa daavadebebis, maT Soris epidemiebis gavrcelebis 

riskis gazrdas. yovelive es bolo xanebSi aisaxa rogorc mTel msoflioSi, ise Cvens 

qveyanaSic. gaxSirebul ekologiur katastrofebs savalalo Sedegebi mohyva. aseul 

aTasobiT dangreuli saxlis nangrevebSi uamravi adamiani daiRupa da sxv. 
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ZiriTadi nawili 

radgan klimatis cvlilebis mizezs atmosferul haerSi saTburi airebis 

koncentraciis zrda warmoadgens, amitom klimatis cvlilebis Serbileba, pirvel 

yovlisa, SesaZlebelia saTburi airebis emisiebis (atmosferul haerSi mavne 

nivTierebaTa gafrqveva) SezRudviT da am airebis STamnTqmelTa gaZlierebiT (mwvane 

nargaobaTa gaSeneba).  
 

 

Nnax. 1. dedamiwis zedapirze siTbos SenarCuneba 

 
klimatis cvlilebebiT gamowveuli problemebis gadaWraSi gansakuTrebul 

rols asrulebs tye. tyeSi yoveli xe-mcenare iTvisebs atmosferoSi arsebul nax-
SirorJangs da gamoyofs Jangbads, rac fotosinTezis meSveobiT xorcieldeba. kli-
matis cvlilebebis procesebis gamo Zlier aris SeSfoTebuli kacobrioba. amitom 

am sakiTxs did yuradRebas uTmobs sazogadoeba. yovelwliurad mTeli msoflios 

qveynebis pirveli pirebi ikribebian da msjeloben am zogadsakacobrio sakiTxze. am 

problemis gadaWris gzebis ZiebaSi aqtiuradaa CarTuli Cveni qveyanac.  
 

 

Nnax. 2. tyis da udabnos Sefardeba 
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axlaxan evrokavSirTan gaformebul xelSekrulebaSi didi adgili daeTmo sa-

qarTveloSi ekologiuri usafrTxoebis sakiTxebs, romelTa mogvareba Cvengan did 

muSaobasa da Zalisxmevas moiTxovs. magaliTad, am bolo dros saqarTvelos rki-

nigzis mier qveynis masStabiT udidesi mniSvnelobis infrastruqturuli proeqtebi 

xorcieldeba, romlebic udavod waadgeba saqarTvelos rogorc ekonomikis, ise 

ekologiuri mdgomareobis gajansaRebis saqmes. 

ss ’’saqarTvelis rkinigzam’’ baTumSi gaxsna terminali, sadac TurqeTidan manqa-

nebiT wamosuli tranzituli tvirTi satvirTo manqanebidan gadmoitvirTeba sat-

virTo matareblebis vagonebSi da ise gaivlis Cveni qveynis teritorias. gzebze 

manqanebis nakadTan erTad Semcirdeba mavne airebis gamonabolqvi da, Sesabamisad, 

gaumjobesdeba atmosferuli haeris xarisxi. momavalSic dagegmilia msgavsi ter-

minalebis mSenebloba, rac klimatis cvlilebebiT gamowveuli zemoqmedebis adap-

taciisa da Serbilebis saqmeSi sakmaod mniSvnelovan rols Seasrulebs.  

ss `saqarTvelos rkinigza~ saqarTvelos mTavrobis mxardaWeriT da saerTaSo-

riso gamocdilebis gaziarebiT specialurad rkinigzisaTvis kvlavac SeimuSavebs 

erovnul interesebTan Sesabamis, klimatis cvlilebebiT gamowveuli Serbilebisa da 

adaptaciis programas, romelSic mTavar adgils daiWers:  

• axali sarkinigzo xazebis mSenebloba, modernizacia da arsebul sawarmoebSi 

procesebis modifikacia;  

• energodamzogi teqnologiebis ganviTareba da eleqtroenergiis miReba ekolo-

giurad sufTa energiis ganaxlebadi wyaroebis saSualebiT (qari, mze);  

• wyalmomaragebis sistemebis optimizacia;  

• maRalteqnologiuri satransporto saSualebebis, ekologiurad sufTa sawvavisa 

da optimaluri satransporto derefnebis ganviTareba; 

• TanamSromelTa Soris janmrTelobisa da socialuri dacvis RonisZiebebis 

SemuSaveba. maT samuSao Tu sacxovrebel garemoSi cvlilebebis Sesabamisi axali 

Cvevebisa da unarebis danergva.  

am kuTxiT gansakuTrebiT mniSvnelovania TanamSromelTa cnobierebis amaRleba 

da maTi aqtiuri monawileoba rogorc gamwvanebis aqciebis mowyobasa da CatarebaSi, 

ise TavianT sacxovrebel adgilebsa Tu samuSao obieqtebze maRali STanTqmis 

unaris mqone mcenareebis gaSenebasa da dacvaSi. garda amisa, saWiroa kidev mravali 

sxva RonisZiebis gatareba, raTa saqarTvelo iqces bunebrivi resursebis mza pro-

duqciis mwarmoebel qveynad.  

 rogorc cnobilia, Savi zRva bosfor-dardanelis sruteTa sistemiT msoflio 

okeanesTanaa dakavSirebuli (nax. 3). 2100 wlisaTvis mosalodnelia okeanis saSualo 

donis 1-2 m-iT aweva. Sesabamisad, gaizrdeba Savi zRvis saSualo donec. zRvis 

saSualo done ki sanapiro xmeleTis ganviTarebis erT-erTi ZiriTadi faqtoria, 

vinaidan igi moqmedebs sanapiro xazTan talRebis damangreveli Zalis siZliereze. 

saqarTvelos sanapiro zoli, romelsac didi mniSvneloba aqvs qveynis ekonomikuri, 

satransporto Dda rekreaciuli dargebis ganviTarebisaTvis, momaval aTwleulebSi 

Savi zRvis donis Tundac ramdenime aTeuli santimetriT awevisas, zRvis aSkara 

Semotevis safrTxis winaSe aRmoCndeba. 
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N 

nax. 3. oCamCire.zRvis donis aweviT gamowveuli napiris gaZlierebuli erozia 

  

ase rom, sanapiro xazis gaswvriv mdebare 200_300 m siganis xmeleTis zolSi 

maRali klasis kapitaluri nagebobebis daproeqtebis procesSi aucileblad unda 

iqnes gaTvaliswinebuli is faqti, rom zRvis donis momatebis SemTxvevaSi izrdeba 

zRvismieri eroziis gaZlierebisa da datborvis saSiSroeba. miT umetes, rom saqar-

Tvelos sazRvrebSi moqceuli Savi zRvis napiri sxvadasxva tempiT amJamadac irec-

xeba. aqve unda aRiniSnos isic, rom axlo momavalSi, klimatis mosalodneli cvli-

lebebis fonze, aseve SesaZlebelia Rvarcofuli da mewyruli procesebisa da wyal-

didobebis Zlieri ganviTarebis riskis gazrda (nax. 4). 

 

 

nax. 4. raWa. sof. uravi. wyaldidoba md. luxunze 

 

bolo aTwleulebSi saqarTvelos teritoriaze gamoikveTa ekosistemebisa da 

bunebrivi resursebis degradaciis tendencia, rasac klimatis mimdinare cvlile-
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bebTan erTad, xeli Seuwyo adamianis mier arasworad warmarTulma sameurneo saq-

mianobam. 
 

daskvna 

zemoaRniSnulodan gamomdinare, kacobriobis swori ganviTarebisaTvis, cxadia, 

erT-erTi aucilebeli pirobaa klimatis mdgradobis SenarCuneba da ekologiis dacva.  

 mudam unda gvaxsovdes, rom garemosadmi gauazrebeli momxmarebluri damo-
kidebuleba iwvevs iseT procesebs, romlebic seriozul safrTxes uqmnis momaval 

TaobaTa perspeqtiuli miznebis xorcSesxmas. klimatis cvlilebebis fenomenis 

globaluri xasiaTidan gamomdinare, ekologiis mdgradobis SenarCunebisaTvis saWi-
roa mTeli kacobriobis Zalisxmevis gaerTianeba. 

aRsaniSnavia, rom tye, rogorc Jangbadisa da energiis wyaro, warmoadgens 

adamianTa sicocxlis sawyiss. tyes aqvs mravalmxrivi sasargeblo da mniSvnelovani 

daniSnuleba. Tu dedamiwaze tye ganadgurda, samwuxarod, es iqneba sicocxlis 

dasasrulis dasawyisi. ase rom ar moxdes, gansakuTrebuli yuradReba unda mieqces 

tyis safris dacvasa da ganviTarebas. sasargeblo da gvalvagamZle jiSebis gamrav-
lebiT unda moxdes tyis nargavebis gavrceleba, xolo xeTa Wra unda ganxor-
cieldes SerCeviT, maTi wliuri namatis gaTvaliswinebiT. 
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ECOLOGY 
 

CLIMATE CHANGE IS NOT A MYTH – IT IS A REALITY! 

M. Chaladze, O. Tkemaladze, T. Chkhatarashvili, T. Chaladze 

(Georgian Technical University) 
 

Resume. In order to choose ways to preserve the country's ecology it is necessary to take a resourceful 
approach into consideration of natural factors. It is necessary to pay attention to the protection and development 
of forest cover. The distribution of forest plantations should be done by selecting useful and drought-resistant 
varieties, and the cutting of trees should be done by selection, taking into account their annual increase. 

The forest will regulate surface and underground water, the quality of underground water will improve. 
The forest will protect lowland and mountainous regions where floods, landslides, avalanches, etc. are 
frequent. 

 
 Keywords: forest cover; greenhouse gases; process modification; transport corridors. 
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fizikuri geografia 

 

 

aRmosavleT kavkasionis uReltexilebis mniSvneloba samTo 
turizmis ganviTarebisaTvis 

revaz xazaraZe, elene saluqvaZe  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti 

bagrationis saxelobis geografiis instituti) 

 

reziume: bunebriv-geografiuli resursebis mravalferovneba, turizmis gansxva-
vebuli saxeobebi (safexmavlo, sacxenosno, veloturi, avtoturi, samTo, sawylosno, 

saTavgadasavlo, saTxilamuro, da sxv.), mdidari sakurorto-rekreaciuli resursebi, 

mogzaurobis, dasvenebisa Tu mkurnalobis Cinebul pirobebs qmnis. 

saqarTveloSi samTo turizmisa da alpinizmis ganviTarebis erT-erTi ZiriTadi 

obieqtia kavkasionis mTavari qedi Tavisi ganStoebebiT. maTgan gamorCeulia aRmosav-
leT kavkasioni Tavisi ulamazesi mTiani peizaJebiT, mineraluri wyaroebiT, wyalu-
xvi mdinareebiT, mcenareTa da cxovelTa endemuri jiSebis siuxviT, Tovl-yinuliani 

bumberazi mwvervalebiT, bunebisa da xuroTmoZRvrebis unikaluri ZeglebiT, eTno-
grafiuli TaviseburebebiT. samTo turizmis ganviTarebisaTvis gansakuTrebiT sayu-
radReboa is mwvervalebi da uReltexilebi, sadac zamTar-zafxul uxvadaa Tovlisa 

da yinulis safari. uReltexilebi mniSvnelovani obieqtebia turistuli (safexmav-
lo da sacxenosno) marSrutebis dagegmarebisaTvis.  

statiaSi mocemulia aRmosavleT kavkasionis uReltexilebisa da mimdebare ad-
gilebis kompleqsuri fizikur-geografiuli daxasiaTeba. warmodgenilia ramdenime 

turistuli marSruti uReltexilebis CaრTviT. 
 

sakvanZo sityvebi: aRmosavleT kavkasioni; mTiani regionebi; samTo turizmi; 

uReltexilebi. 

 

Sesavali 

uReltexili qedis an mTis masivis mosaxerxebeli dabali adgilia erTi xeo-
bidan meore xeobaSi gadasasvlelad. Yyvelaze ufro farTo da daxril uReltexi-
lebs, romlebsac xSirad mniSvnelovani satransporto daniSnuleba aqvs, mTis gada-
sasvlelebi, anu kldekari hqvia [1].  

uReltexilebs erTmaneTisagan ganasxvaveben warmoSobis, misadgomobisa da sam-
xedro daniSnulebis mixedviT.  

warmoSobis mixedviT ganixilaven eroziul, teqtonikur, myinvarul uReltexi-
lebs; magaliTad:  

• eroziuli uReltexilebi warmoqmnilia qedis erTmaneTis sapirispirod mde-
bare kalTebze mdinareTa xeobebis zemoTis (zemowelis midamoebSi) erTmaneTTan 

miaxloebis Sedegad;  
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• teqtonikuri uReltexilebi _ antiklinuri naoWis adgilobrivi daZirviT;  

• myinvaruli uReltexilebi _ urTierTsapirispirod ganlagebuli karebis an 

cirkebis SeerTebiT da Semdgom maTi kedlebis CamongreviT [1; 2];  

misadgomobis (misawvdomobis) mixedviT ganasxvaveben mTeli wlis da sezonuri 

moqmedebis uReltexilebs, sadac gadadis safexmavlo da saWapano (sacxenosno) bi-
likebi, saavtomobilo, iSviaTad sarkinigzo da sxv. Ggzebi. uReltexilis zeda nawi-
li aris is erTaderTi swori adgili, sadac ZvelTaganve iyo ganlagebuli nagebo-
bebi an mcire dasaxlebuli punqtebi;  

samxedro TvalsazrisiT uReltexilebi strategiulad yovelTvis mniSvnelovan 

obieqts warmoadgenda. uReltexilebis saSualebiT sistematuri mimosvla iyo mezo-
bel mTiel xalxebTan. odiTgan kavkasionis samxreT ferdobebze mcxovrebi mosaxle-
oba uReltexilebs iyenebda Crdilo ferdobis mosaxleobasTan dasakavSireblad. 

 
 
ZiriTadi nawili 

kavkasionis mTavar qedze, romelic saqarTvelos CrdiloeTidan sazRvravs, mra-
vali uReltexilia, romlebic saqarTvelos sxvadasxva kuTxes akavSirebs ruseTis 

federaciaSi Semaval respublikebTan: yaraCai-CerqezeTTan, yabardo-balyareTTan, 

CrdiloeT oseTTan, CeCneT-inguSeTTan, daRestanTan. K 

kavkasioni pirobiTad dayofilia dasavleT, centralur da aRmosavleT kavka-
sionad da sazRvari, aseve pirobiTad, ialbuzisa da myinvarwveris meridianze gadis 

[3]. aRmosavleT kavkasionis uReltexilebi ZiriTadad ganlagebulia xevsureTis, 

TuSeTisa da kaxeTis teritoriebze.  

aRmosavleT saqarTvelos Crdilo mTian mxares warmoadgens maRalmTiani 

kavkasionis mTaTa sistema, romlis mcire nawili kavkasionis Crdilo ferdobebzec 

gadadis zilgaxoxisa (dasavleTiT) da Sav kldes (aRmosavleTiT) Soris monakveTze. 

kavkasionis am nawils uWiravs md. andis yoisus zemo auzi – TuSeTi, agreTve 

mdinareebis: Tergis, asasa da arRunis zemo dinebaTa auzebi. didi hifsometriuli 

diapazonis mqone es Crdilo mTiani mxare gamoirCeva uaRresad rTuli geologiur-

geomorfologiuri agebulebiT, sadacD ZiriTadad gabatonebulia mTa-tyisa da mTa-

mdelos landSaftebi. maT zemoT ki subnivaluri da nivaluri landSaftebia 

ganlagebuli.  

aRmosavleT kavkasioni bunebriv-teritoriuli kompleqsebiT metad rTuli da 

mravalferovani mTiani mxarea, rac ganpirobebulia misi geografiuli mdebareobiT 

da geologiur-geomorfologiuri TaviseburebebiT.  

geoteqtonikurad kavkasioni kavkasionis mTavari qedis antiklinoriumisa da 

kavkasionis samxreTi ferdobis naoWa sistemis zolSia moTavsebuli. kavkasionis 

mTavari qedis antiklinoriumi rTul, samxreTisken gadmobrunebul maraosebr naoWs 

warmoadgens. ganarCeven kristaluri gulis azevebis centralur zonasa da leiasis 

aspiduri fiqlebis daZirvis aRmosavlur zonas. kavkasionis samxreTi ferdobis 

naoWa sistema ki Tavisi geologiuri agebulebiTa da ganviTarebis istoriiT rTuli 

geoteqtonikuri erTeulia, romelic agebulia sakmaod didi sisqis danaleqi da, 

nawilobriv, vulkanogenuri formaciiT [4].  

miuxedavad teqtonikur da liTologiur bunebasTan dakavSirebuli reliefis 

erTgvari simaRlebrivi zonalurobisa, aRmosavleT kavkasionis farglebSi aSkarad 

SeiniSneba gansxvaveba mis dasavleT (xevsureTisa da TuSeTis teritoria) da aRmo-
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savleT (kaxeTis kavkasionis) monakveTebs Soris. kerZod, dasavleTi nawili aRmosav-
leTi nawilisagan ganirCeva maRali hifsometriuli mdebareobiT, glacialuri 

reliefis, meoTxeuli gamyinvarebis kvalisa da Tanamedrove myinvarebis gavrcele-
biT, rasac ver naxavT aRmosavleT nawilSi, sadac gardigardmo xeobebiT Zlier 

daserili cicabo ferdobebi da mxolod aqa-iq sustad gamoxatuli glacialuri 

reliefia. 
aRmosavleT kavkasionze reliefis pirobebis Sesatyvisad kargadaa gamoxatuli 

klimatis simaRlebrivi zonaluroba, rac iwyeba zomierad notio, zomierad civzam-
Triani da xangrZlivad Tbilzafxuliani haviT da mTavrdeba marad Tovlian-myinva-
rebiani maRalmTis haviT [5]. garda amisa, SeiniSneba havis gansxvavebuloba aRmo-
savleT kavkasionis dasavleT da aRmosavleT nawilebs Soris, rac ufro metad 

tenianobis xarisxiT gamoixateba. dasavleTi nawili ufro mSralia, vidre aRmo-
savleTi nawili, e. i. kaxeTis kavkasioni [6]. 

aRmosavleT kavkasionis cicabo reliefis Zlierma danawevrebulobam da sakmao 
tenianobam gansazRvra hidrografiuli qselis sixSire da tipobrivi mTis 
mdinareebis arseboba. mdinareTa sazrdoobis ZiriTadi wyaroa wvimis wyali, Tovlis 

nadnobi wyali da miwisqveSa wyaroebi. centraluri kavkasionisagan gansxvavebiT, aq 

mdinareTa sazrdoobaSi myinvarebi ar monawileobs. mdinareebisaTvis 

damaxasiaTebelia uecari wyalmovardnebi da Rvarcofuli nakadebis ganviTareba.  
aRmosavleT kavkasionis aRmosavleTi nawili (kaxeTis kavkasioni), SedarebiT 

meti tenianobis zegavleniT mdidaria mezofiluri mcenareebiT. am teritoriaze 

bevrgan gvxvdeba kolxeTisa da TaliSis (hirkanis) floris elementebi [3].A aRmo-
savleT kavkasionis dasavleT nawilSi (xevsureTi, TuSeTi) didi adgili uWiravs 

fiWvnars. amasTan, aRmosavleT nawilTan SedarebiT ufro farTodaa warmodgenili 

mTis mdelos formacia. garda bunebis calkeuli komponentebis gansxvavebulobisa, 

aRmosavleTi kavkasioni gansxvavdeba agreTve landSaftebiTac [7]. dasavleT nawilSi 

warmodgenilia ramdenime simaRlebrivi landSafturi zona, maSin roca aRmosavleT 

nawilSi sakuTriv nivaluri landSafti ar gvxvdeba, subnivaluri ki umniSvnelo 

fragmentebis saxiT aris warmodgenili [8]. aRmosavleT kavkasionis dasavleT na-
wilSi, misi aRmosavleTi nawilisagan (kaxeTis kavkasioni) gansxvavebiT, metad 

tipuria mTa-mdelos landSaftis tipi (nax. 1).  
 reliefis mezoformebidan subnivalur da nivalur zonaSi ZiriTadad ganviTa-

rebulia Zvelmyinvaruli warmoSobis cirkebi, karebi, mokle troguli xeobebi da 

maT Zirze ganlagebuli morenuli borcvebi. zogierTi mdinaris xeobaSi morenebi 

subnivaluri sartylidan sakmaod dablaa gavrcelebuli, rac adasturebs geo-
logiur warsulSi myinvarebis ganviTarebis faqts amJamindelTan gacilebiT dabal 

hifsometriul niSnulebze [9]. Aam mxriv gansakuTrebul yuradRebas ipyrobs md. abu-
delauris xeoba, romelic Wauxis masivis aRmosvleT ferdobTan aris dakavSire-
buli. aRniSnuli xeoba zR. d. 1700 m simaRlemde Zveli gamyinvarebis dros Wauxis 

masividan myinvarebis mier Camotanili uzarmazari lodebiT aris dafaruli. mkacri 

reliefiT gamoirCeva aseve diabazebiT agebuli Wauxis uzarmazari kldovani masivi, 

romelic awvdilia caSi ramdenime Sveulkldovani mwvervaliT (Crdilo, aRmosav-
leTi, dasavleTi, samxreTi Wauxebi) da aSkarad gamoirCeva kavkasionis mTavari wyal-
gamyofi qedis am monakveTze aRmarTul mwvervalTa Soris Tavisi STambeWdavi Sesa-
xedaobiT. 
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nax. 1. aRmosavleT kavkasionis ladSafturi ruka: 1 _Ddabali mTebi mTa-xeobaTa reliefiT, 

tyis yomrali niadagebiT, wiflnari tyeebiT (rcxilis, muxis, wablis SereviT); 2 _Ddabali 

mTebi tyis yomrali niadagebiT, rcxilnar-muxnariT, wablnari tyeebiT; 3 _ dabali mTebi 

tyis yomrali niadagebiT, muxnar-rcxilnariT; 4 _ mTaTSorisi qvabuli tyis yomrali 

niadagebiT, muxnar-rcxilnariT; 5 _ saSualo mTebi, tyis yomrali da tyis yomrali 

gaewrebuli niadagebiT, wiflnariT; 6 _ saSualo mTebi tyis yomrali, nawilobriv 

neSompala-karbonatuli niadagebiT, wiflnariT; 7 _ saSualo mTebi, tyis yomrali 

niadagebiT, arynar-fiWvnariT; 8 _ maRali mTebi, tyis mdelos kordiani niadagebiT, alpuri 

mdeloebiT; 9 _ maRali mTebi, mTis mdelos niadagebiT, alpuri mdeloebiT; 10 _ maRali 

mTebi subnivaluri da nivaluri landSaftebiT 

 

aRmosavleT kavkasionize ganlagebulia metad mniSvnelovani daculi terito-
riebi: TuSeTis erovnuli parki, TuSeTis daculi landSafti, bawaras, babaneuris, 

lagodexis saxelmwifo nakrZalebi, fSav-xevsureTis erovnuli parki, asas 

aRkveTili, roSkis bunebis Zegli da sxv.  

Tanamedrove egzodinamikuri procesebidan niSandoblivia Rvarcofuli proce-
sebis farToO ganviTareba, gansakuTrebiT aRmosavleT nawilSi (kaxeTis kavkasioni). 

ganviTarebulia eroziuli procesebi, kldezvavebi, qvaTacvena, Tovlis zvavebi.  

aRmosavleT kavkasionze aRmarTulia zR. d. 2800_3000 m-ze maRla mdebare 

mwvervalebi: roSkaxoxi, arxoti, croli, patara borbalo, mariamwminda da sxv.  

aRmosavleT kavkasionis uReltexilebidan aRsaniSnavia: abanos (2926 m), andaqis 

(2748 m), awunTas (3441 m), daTvisjvris (2718 m), durujis (2890 m), larovanis (3317 m), 

maCxalrosos (2950 m), msxalTgoris (2930 m), narwafis (2981 m), sayornis (2835 m), 

yadoris (2366 m), Wauxis (3338 m) da sxv. uReltexilebi (nax. 2). TiToeuli maTgani 

gansxvavdeba simaRliT zRvis donidan, adgilis geologiuri agebulebiT, reliefiT, 

klimaturi pirobebiT, niadag-mcenareuli safriT, gadalaxvis sirTuliT. qvemoT mo-
cemulia zogierTi uReltexilis fizikur-geografiuli daxasiaTeba zogad-teqstu-
ri saxiT, sqematuri saxiT ki bunebis calkeuli komponentebis (reliefi, klimati, 

niadagi da sxv.), landSaftebis (nax. 1.) da egzodinamikuri procesebis miTiTebiT (ix. 

cxrilebi 1, 2, 3). 
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nax. 2. aRmosavleT kavkasionis uReltexilebi 

 
andaqis uReltexili. am uReltexilis geografiul mdebareobas odiTganve 

didi yuradReba eqceoda, radgan misi meSveobiT erTmaneTs ukavSirdeboda saqar-
Tvelos istoriuli kuTxeebi _ piriqiTa xevsureTi, kaxeTi da fSavi (ukana fSavi-

fxovi); Tanac kaxeTis samefos CeCneTTan dakavSirebac am gziT xorcieldeboda. 

dResac es gadasasvleli udides rols asrulebs saqrTvelos politikur da eko-
nomikur cxovrebaSi, magram, samwuxarod, amas sakmaod negatiuri movlenebic axlavs 

Tan; kerZod, aqedan xdeba CeCen ltolvilTa migracia, narkotikebisa da saomari 

iaraRis Semotana da sxv. andaqis uReltexili erTmaneTTan akavSirebs md. alaznis 

saTaveeebs md. arRunis Senakad andaqTan. 

andaqis uReltexili saqarTveloSi mdebareobs mTavar wyalgamyof qedze zR.Dd. 

2887 m simaRleze. mis aRmosavleTiT mdebareobs mwvervali patara borbalo (3 134 m). 

uReltexilis midamoebSi saTaves iRebs mdinareebi _ fSavis aragvi, andaqi; cota 

aRmosavleTiT _ TuSeTis alazani da TviT alazani. 
aqve unda aRiniSnos, rom kavkasionis wyalgamyofi qedis reliefi gvelismTidan 

dasavleTiT nazi moxazulobiT da Tanabari simaRliT gamoirCeva. amitomacaa, rom 

alaznidan biliki jer gvelismTisa da sayornis gadasasvlelis midamoebSi adis da 

Semdeg kavkasionis Txems miuyveba, saidanac bilikebi TuSeTis alaznis saTaveebSi 

Cadis, Semdeg ki narwafis gadasasvleliT _ piriqiTa alaznis saTaveebSi. 

wyalgamyofis meSveobiT SesaZlebelia andaqis gadasasvlelze moxvedra. anda-
qis gadasasvlelis midamoebi iuruli asakis qviSaqvebiTa da TixafiqlebiT aris 

nagebi, Semosilia subalpuri da alpuri mcenareulobiT. es adgili Zalze xel-
sayrelia mecxvareobis ganviTarebisaTvis. 

 awunTas uReltexili mdebareobs awunTas qedis CrdiloeT nawilSi. awunTas 

qedi erTmaneTTan akavSirebs mTavar wyalgamyof da gverdiT qedebs. awunTas qedi 

mTel meridianul sigrZeze 3000 m-ze maRalia da mis mwvervalebze (amuRo, pirCita 

da sxv.) Tanamedrove da mcire zomis myinvarebia gavrcelebuli.  
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awunTas uReltexili mdebareobs zR. d. 3441 m simaRleze, igi erTmaneTs akavSi-
rebs TuSeTsa da piriqiTa xevsureTs. reliefi agebulia qveda iuruli asakis Ti-
xafiqlebiT da qviSaqvebiT. reliefis formebi (gansakuTrebiT aRmosavleTiT) nazia 

da ufro naklebi daxrilobiT xasiaTdeba, vidre dsavleTi ferdobi. awunTas gada-
sasvleliT mgzavroba advilia, saWapano gzaa. misi meSveobiT piriqiTa alaznis xeo-
bidan SeiZleba md. andaqis (md. arRunis Senakadi) Senakad xoniswylis xeobaSi gada-
svla. TviT gadasasvleli da misi midamoebi alpuri mdeloebiT aris Semosili, 

xolo mezoblad arsebuli maRali mwvervalebi Tovl-yinuliania da nivalur zonaSi 

mdebareobs.  

awunTas gadasasvleli Tavisi xelsayreli pirobebiTa da mdebareobiT metad 

xelsayrelia turizmis ganviTarebisaTvis. 

abanos uReltexili kaxeTis kavkasionis wyalgamyof qedze gadadis. misi si-
maRle zR. d. 2926 m-ia, am uReltexiliT sargebloba ivnis-seqtembris TveebSia Sesa-
Zlebeli. reliefi agebulia iuruli asakis qviSaqvebiT da TixafiqlebiT. igi erT-
maneTTan aerTebs saqarTvelos istoriul kuTxeebs _ TuSeTsa da kaxeTs; kerZod, 

md. xisos alaznis xeobas da md. alaznis xeobas. uReltexilis midamoebi Semosilia 

subalpuri da alpuri mcenareulobiT. 
TuSeTTan dakavSirebis mizniT da regionis ekonomikuri ganviTarebisaTvis 

axmetidan (alvani) omalomde gayvanili saavtomobilo gza swored am metad mosa-
xerxebel abanos gadasasvlelze gadadis. reliefi abanos uReltexilis midamoebSi 

SedarebiT nazi formebiT xasiaTdeba. zog adgilas, gansakuTrebiT CrdiloeT fer-
dobze, cirkebisa da myinvaruli nafenebis saxiT kargad Cans Zveli gamyinvarebis 

niSnebi. samxreTi ferdobi ki Zlier damrecia da myinvaruli Tu sxva pleistocenuri 

naleqebi saerTod ar aris SemorCenili. omalo-axmetis saavtomobilo gzam Seqmna 

winapiroba turizmis (kerZod avtoturizmis) ganviTrebisaTvis. abanos uReltexilis 

saavtomobilo gza yvelaze maRalia mTel aRmosavleT kavkasionze. 

yadoris uReltexili mdebareobs kavkasionis mTavar wyalgamyof qedze; misi 

simaRlea zR. d. 2366 m da yvelaze dabalia mTel kaxeTis kavkasionze. misi ferdobebi 

Semosilia subalpuri da alpuri mcenareebiT. saerTod, yadoris gadasasvlelis 

midamoebi dabali hifsometriiT xasiaTdeba (2600_2900). igi agebulia iuruli asakis 

(leasis) TixafiqlebiT da qviSaqvebiT. reliefi SedarebiT nazi moxazulobiT ga-
moirCeva da Zveli gamyinvarebis niSnebi Zalze sustadaa warmodgenili. gasuli 

saukunis 80-ian wlebSi yadoris gadasasvlelze saavtomobilo gza Sendeboda, magram 

dResdReobiT igi SeCerebulia (dakonservebulia). yadoris gadasasvleli erTma-
neTTan akavSirebs saqarTvelos (kaxeTi, yvareli) da daRestans. saqaTveloSi gza 

inwobis xeobis Zirs miuyveba, xolo daRestnis mxareSi _ orwylis xeobis ferdobs. 

SefardebiTi simaRle inwhesidan gadasasvlelamde 1300 m-ia. kavkasionis Txemis mo-
nakveTi CamoSlilia da amitom gza jer yadoris aRmosavleTiT mdebare (2 km-Si) 

usaxelo gadasasvlelisaken midis, Semdeg ki yadoramde Txems miuyveba [10].  
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cxrili 1 

xevsureTis uReltexilebi: arxoti, awunTa, daTvisjvari, Wauxi ∗  

 

 

∗uReltexilebisa da mimdebare adgilebis landSaftebi mocemulia aRmosavleT 

kavkasionis landSaftur rukaze (nax. 1). 

 

cxrili 2 

TuSeTis uReltexilebi: abano, kaCu, larovani, qeriRo 

geologi-
uri agbu-
leba 

 
reliefi 

 
klimati 

 
hidrografia 

 
niadagi 

 
mcenareuli 
safari  

 
Tanamedrove
egzodinami- 
kuri proce- 
sebi 

 
leiasis 
Tixafiq-
lebi; 
leiasis 
aspiduri 
fiqlebi 
da qviSa-
qvebi. 

maRali, 
kldovani, 
Tanamed-
rove da 
Zveli 
glacia-
luri 
formebi 
(trogebi, 
karebi, 
morenebi).  

kontinenturi 
civi zamTriT 
da grili 
zafxuliT; 
temperaturis 
didi ampli- 
tudiT wlis 
da dRe-Ramis 
ganmavlobaSi; 
saSualo wli-
uri tempera-
tura _ 3_6 0; 
saSualo wli-
uri naleqebi 
700_800 mm. 

mTavari 
mdinareebi:  
md. asa 
(arxotis-
wyali) ar-
Runi, anda- 
ki, blo, 
xaxmatis-
wyali. 
saSualo 
mravalwli- 
uri Camona-
deni 20_30 
l/wm km2.  

yomrali, 
mTa-mde- 
los kor-
diani da 
torfiani 
niadagebi.  

subalpuri 
tanbrecili 
tyeebi; sub-
alpuri 
mdeloebi; 
alpuri 
mdeloebi.  

Rvarcofebi; 
qvaTacvena; 
Tovlis 
zvavebi; 
kriogra-
vitacia. 

 
 
 
 

geologi-

uri age-

buleba 

reliefi klimati hidrografia niadagi mcenareuli 

safari 

Tanamedrove 

egzodinami- 

kuri pro- 

cesebi 

qveda iu- 

ruli 

Tixa- 

fiqlebi; 

leiasuri 

Tixafiq-

lebi da 

qviSaqve- 

bi. 

Rrmad da-

nawevre- 

buli fer- 

dobebi; 

eroziuli 

reliefi; 

reliefis 

glacia-

luri 

formebi 

(cirkebi, 

trogebi).  

mSrali 

kontinen-

turi; sa- 

Sualo-

wliuri  

tempera-

tura _ 50; 

saSualo- 

wliuri 

naleqebi _ 

1000, 1200 _ 

1400 mm. 

mTavari 

mdinareebi:  

md. asa (arxo-

tiswyali), 

arRuni, andaki, 
blo, xaxmatis-

wyali; 

saSualo 

mravalwliuri 

Camonadeni 

20_30 l/wm km2. 

 

yomrali, 

mTa-mde- 

los 

kordia-

ni da 

torfia-

ni nia-

dagebi.  

subalpuri 

tanbreci-

li tyeebi; 

subalpuri 

mdeloebi; 

alpuri 

mdeloebi.  

Rvarcofebi, 

qvaTacvena,  

Tovlis 

zvavebi, 

kriogravi- 

tacia. 
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cxrili 3 

kaxeTis kavkasionis uReltexilebi: duruji, msxalTgori, muxaTcixe, yadori  

geolo-
giuri 
agebule-
ba 

 reliefi   klimati hidrografia  niadagi mcenareuli 
safari 

Tanamed-
rove 
egzodina-
mikuri 
procese-
bi 

iuruli 
Tixafiq-
lebi da 
qviSaqve-
bi; nawi- 
lobriv 
carculi 
naleqebi. 
 

Rrmad Ca-
Wrili da  
didi dax- 
ris mqone 
eroziuli  
xeobebi. 

zomierad 
notio 
subtropi-
kuli hava; 
saSualo 
wliuri 
temperatu- 
ra _ 1_4 0; 
saSualo 
wliuri 
naleqebi _ 
1800_2000 mm.  

mTavari 
mdinareebi: 
alazani, lo-
pota, stori, 
CelTi, duru-
ji, avanisxevi, 
kabali, mawimi, 
lagodexis-
xevi; saSualo 
mravalwliu-
ri Camonadeni 
maRalmTia-
neTSi _ 40-60 
l/wm km2. 

tyis 
yomrali, 
mTis mde-
los kor-
diani da 
primitiu-
li niada-
gebi. 

subalpuri 
tye-buCqnari; 
subalpuri 
mdeloebi; 
alpuri 
mdeloebi.  

Rvarco-
febi; 
qvaTacve-
na; 
Tovlis 
zvavebi.  
 

 
aRmosavleT kavkasionis ZiriTadi orografiuli erTeulebi maRali daxrilo-

bis (30_400) kalTebiT, alag-alag ki tipuri, dakbiluli kldovani reliefiT gamoir-
Ceva. nivalur da subnivalur zonaSi zRvis donidan 3500 m maRla ganviTarebulia 

maRalkldovani Txemebis reliefi frialo ferdobebiani mwvervalebiT da calkeuli 

kldovani SverilebiT. mkacri reliefiT xasiaTdeba diabazebiT agebuli Wauxis 

uzarmazari kldovani masivi (nax. 3) ramdenime Sveulkldovani mwvervaliT (Crdilo, 

aRmosavleTi, dasavleTi, samxreTi Wauxebi), romlebic aSkarad gansxvavebulia kav-
kasionis mTavari wyalgamyofi qedis am monakveTze aRmarTul mwvervalebs Soris. 

reliefis amgvari formebi efeqtur peizaJebs qmnis da mnaxvelTa did interess iw-
vevs.  

gansakuTrebul yuradRebas ipyrobs agreTve md. abudelauris xeoba, romelic 

Wauxis masivis aRmosavleT ferdobTan aris dakavSirebuli. aRniSnuli xeoba zR. d. 

1700 m simaRlemde Wauxis masividan Zveli gamyinvarebis dros myinvarebis mier 

Camotanili uzarmazari lodebiT aris dafaruli (nax. 3).  

 

 Nnax. 3. Wauxis masivi 
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uReltexilebis saSualebiT sistematuri mimosvla iyo mezobel mTiel xal-
xebTan. aRsaniSnavia, rom uReltexilebis aTviseba da mwvervalebis dapyroba xor-
cieldeboda rogorc adgilobrivi, aseve ucxoeli mTasvlelebisa da mecnierebis 

mier. odiTganve kavkasionis samxreT ferdobebze mcxovrebi mosaxleoba uRel-
texilebs iyenebda Crdilo ferdobis mosaxleobasTan kavSiris dasamyareblad.  

 

 
 nax. 4. muco 

saqarTvelos mTian regionebSi yvela pirobaa Seqmnili samTo turizmis iseTi 

saxeobebis asaRorZineblad, rogoricaa sacxenosno da samonadireo turizmi, ekotu-

rizmi, samdinaro turizmi [11, 12]. 

 

 

 nax. 5. sof. Senaqo  

aRmosavleT kavkasionis uReltexilebi mniSvnelovani obieqtebia rogorc sa-

fexmavlo, ise sacxenosno marSrutebis dagegmarebisaTvis. aseT marSrutebad SeiZ-

leba davasaxeloT:  
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• TuSeTi _ awunTas uReltexili _ muco (nax. 4) _ Satili _ roSka _ Wauxis 

uReltexili _ Wauxebis mwvervalebi _ sof. juTa _ gudauris uReltexili _ xevi 

(yazbegis municipaliteti); 

• Aaxmeta – md. storis xeoba _ abanos uReltexili – md. xisos alaznis xeoba 

_ omalo _ doWu (nax. 6) _ TuSeTis alaznis xeoba _ larovanis uReltexili _ md. 

piriqiTa alaznis xeoba _ diklo _ darTlo _ dano – tebulos uReltexili _ 

CeCneTi. 

• md. alaznis saTaveebi _ sayornis uReltexili _ md. TuSeTis alaznis 

saTaveebi _ kavkasionis mTavari wyalgamyofi qedi – andaqis uReltexili _ md. 

arRunis xeoba (piriqiTa xevsureTi). 

 

 
 nax. 5. sof. doWu 

analogiuri xasiaTis marSrutebi SeiZleba Seiqmnas sxva uReltexilebis Car-

TviT.  

TuSeTis, xevsureTis, fSavis mniSvnelovani unikaluri eTnokulturuli da 

bunebrivi mravalferovneba, gardamavali mdebareoba CrdiloeT kavkasiis dacul 

teritoriebs Soris warmoadgens saerTaSoriso ekologiuri TanamSromlobis, eko-

logiuri soflis meurneobis da turizmis ganviTarebis mniSvnelovan areals.  

aRmosavleT kavkasioni mniSvnelovani regionia alpinizmis, sauReltexilo da 

istoriul-eTnografiuli turizmis moyvarulTaTvis. bunebisa da materialuri sa-
ganZuris mravalferovnebis gamo am regionis sanaxavad ucxoelebi wina saukuneebSic 

moemarTebodnen.  

xevsureTSi SemorCenilia Sua saukuneebis sabrZolo-sacxovreblis daniSnule-

bis koSkebi. samxedro daniSnulebis koSkebi erTeulebad dgas soflebTan. arqiteq-
turuli nimuSebia lebaiskaris, axielis, xaxmatis cixeebi, koSkebi SemorCenilia 

agreTve nasoflarebSi – WimRaSi, guroSi da sxv. TuSeTSi SemorCenilia Zveli yofis 

amsaxveli nagebobani – saxlebi, cixe-koSkebi, xatebi, akldamebi. xatis sruli 

kompleqsi Sedgeba ramdenime nagebobisagan. 

Zvelad kaxeTi da TuSeTi uReltexilze gadamavali sacxene bilikebiT – sa-
yornis, didgverdis, abanosTavis (anu TorRvas), kepan-buanCos unagiraTi ukavSir-
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deboda erTmaneTs. am gzis gavlas TuSebi 2-3 dRes andomebdnen. amJamad samanqano 

gza gadadis sof. fSavelidan abanosTavis uReltexilze (zR. d. 2926 m).  

bolo wlebSi samTo-saTxilamuro turizmis ganviTarebis industriam evropis 

mTel rig qveynebSi maRal dones miaRwia; am saxeobiT gatacebuli turistebi aRar 

kmayofildebian alpebSi Tanamedrove doneze mowyobili sxvadasxva sirTulis tra-

sebiT da daiwyes mTebis ferdobebsa da kulvarebSi, gaukvalav TovlSi Txila-

murebiT sriali. Semdeg sportis am saxeobam saqarTveloSic SemoaRwia da gudaurSi, 

samTo-saTxilamuro sastumro `markopoloSi” Camosulma turistebma uari Tqves 

winaswar gamzadebul trasebze da moiTxoves iseT adgilebSi moxvedra, sadac gau-

kvalav TovlSi srialis saSualeba eqnebodaT. am mxriv aRmosavleT kavkasionze 

yvelaze misaReb regionad SerCul iqna TuSeTi, sadac zamTris periodi 5-6 Tve 

grZeldeba da xSirad kulvarebSi arsebuli Tovli momaval zamTramde ver aswrebs 

gadnobas. aqedan gamomdinare, gudaurSi Camosul turistebs TiTqmis yoveldRe ux-

debaT SveulmfreniT TuSeTSi gadafrna da adgilze momsaxureba, rac xSir SemTxve-

vaSi uamindobis gamo ferxdeba. gasaTvaliswinebelia isic, rom gudaursa da 

sof.Oomalos Soris manZili sakmaod Soria da turistebis gadayvanas didi dro 

sWirdeba [12]. G 

zemoaRniSnulis gaTvaliswinebiT, kargi iqneba, Tu sof. omaloSi moewyoba gu-

dauris sastumros filiali samTo-saTxilamuro sportis am saxeobiT gatacebuli 

turistebisaTvis. aRsaniSnaviaa isic, rom sof. Oomalos teritoriaze Sveulmfre-

nisaTvis mowyobilia aerodromi, rac TavisTavad amcirebs momsaxurebisaTvis 

gasawev danaxarjebs. 

 

daskvna 

amrigad, aRmosavleT kavkasionis mTianeTSi samTo turizmis ganviTarebisaTvis 

saWiroa regionul da erovnul doneze turizmis industriis winaSe mdgari prob-

lemebis gamovlena, Sesabamisi amocanebis dasaxva da imgvari strategiis SemuSaveba, 

rogoric aRniSnul regions saerTaSoriso turizmisaTvis mimzidvels gaxdis. yove-

live amisTvis aucilebelia: 

• aRmosavleT kavkasionis turistuli marSrutebis Sedgena Sesabamisi uRelte-

xilebis CarTviT; 

• aRmosavleT kavkasionis turistuli obieqtebis (uReltexilebis CarTviT) ru-
kebisa da sqemebis Sedgena; 

• turistul marSrutebze, turistuli obieqtebis mimaniSnebeli niSnebis damon-
taJeba; 

• turistuli obieqtebis gzamkvlevebis Seqmna; 

• maRalmTian regionebSi turizmis ganviTarebisaTvis SeRavaTebis daweseba;  

• turistebis komfortuli gadaadgilebisaTvis Sesabamisi satransporto in-
frastruqturis Seqmna. 
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THE ROLE OF THE CAUCASUS PASSES IN MOUNTAIN TOURISM 
DEVELOPMENT 

R. Khazaradze, E. Salukvadze 

(I. Javakhishvili Tbilisi State University 's Vakhushti Bagrationi Institute of Geography) 
 

Resume. Diversity of landscapes and natural resources contributes to the development of various types 
of travel, recreation and tourism (hiking, horse riding, ecotourism, cycling, nautical tourism, adventure 
tourism, ski tourism, health and wellness tourism, etc.).  

A series of mountains making up the Main Caucasian Range are the principal destinations of mountain 
tourism in Georgia. The Eastern Caucasus outstands with picturesque landscapes, affluent streams, mineral 
springs, endemic plants and animals, giant snowy hills and glaciers, unique architecture and traditional culture. 
Its perennial snow-covered peaks and passes make an excellent environment for the development of tourist 
infrastructure and setting of routes for hiking, horse riding, climbing, etc. A comprehensive review of the 
landscape of the Eastern Caucasus and the adjacent areas are discussed. Several pass trails are also described. 

 
 Keywords: Eastern Caucasus; mountainous regions; mountain tourism; passes. 
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energetika 

 

 

qaris eleqtroenergiis gamoyenebis efeqtianobis Sefaseba  
da misi amaRlebis gzebi saqarTveloSi 

giorgi RudumiZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: eleqtroenergetikaSi eleqtroenergiis damgroveblebis danergvis 

efeqtianobis gansazRvris meTodebis msoflio praqtikis Seswavlis, mecnieruli ana-
lizisa da problemis gadawyvetisadmi kompleqsuri midgomis safuZvelze SemuSave-
bulia qaris energetikaSi eleqtroenergiis damgroveblebis gamoyenebis efeqtiano-
bis Sefasebis optimaluri ekonometrikuli modeli, romelSic gaTvaliswinebulia 

efeqtianobaze moqmedi yvela SesaZlo faqtori. Sefasebulia saqarTveloSi qaris 

energiis gamoyenebiT eleqtroenergiis gamomuSavebis SesaZlebloba da misi da-
nergvis perspeqtivebi. qaris eleqtrosadgurebSi eleqtroenergiis damgroveblebis 

gamoyenebis efeqtianobis Sefasebis optimaluri ekonometrikuli modeli aprobire-
bulia saqarTvelos qaris eleqtrosadguris magaliTze. Catarebuli kvlevebiT dad-
genilia eleqtroenergiis damgroveblebis danergvis didefeqtianoba. 

 

sakvanZo sityvebi: analizi; ekonometrikuli modeli; eleqtroenergiis damgro-
veblebi; efeqtianoba; perspeqtivebi; qaris eleqtrosadgurebi. 

 

Sesavali 

eleqtruli sistemebis gamarTuli funqcionirebis winapirobaa sixSiris daba-
lanseba. Sesabamisad, daculi unda iyos da erTdroulad unda xorcieldebodes 

eleqtroenergiis moTxovna-miwodeba. swored am moTxovna-miwodebis dabalansebaa 

msofliosaTvis udidesi gamowveva. Tu gaviTvaliswinebT, rom yovelwliurad sagrZ-
noblad izrdeba eleqtroenergiis moxmareba, maSin aucilebelia miwodebac mis pro-
porciulad gaizardos, raTa ar gaxdes sistema aramdgradi.  

bolo aTwleulSi gansakuTrebuli yuradReba eqceva hodroeleqtrosadgurebis 

mSeneblobas, ufro aqtualuri gaxda da gacilebiT didi xelSewyoba aqvs gana-
xlebadi energiebis aTvisebasa da maTi meSveobiT eleqtroenergiis iseTi simZlavris 

Seqmnas, romelic daakmayofilebs moTxovnas. aRsaniSnavia, rom ganaxlebadi energiis 

wyaroebi _ mze da qari, arastabiluria, amitomac maT mier gamomuSavebuli eleq-
troenergiis srulad asaTviseblad da saWiro dros gamosayeneblad amJamad aqti-
urad iqmneba da inergeba eleqtroenergiis damgrovebeli sistemebi, romlebic 

ganapirobebs eleqtroenergiis gamomuSavebasa da moxmarebis droSi swor gana-
wilebas, rac gazrdis eleqtrosistemis saimedoobasa da efeqtian muSaobas, eleq-
truli reJimebis marTvis amaRlebas, eleqtruli sistemebis funqcionirebis yvela 

etapze ekonomikuri maCveneblebis gaumjobesebas.  
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am problemis gadawyvetaSi Zalze mniSvnelovania eleqtroenergiis damgro-
vebeli sistemebis Seqmna, romlebic srulad SeZlebs ganaxlebadi energiis wyaroebis 

resursis aTvisebasa da gamomuSavebuli eleqtroenergiis qselSi integracias. dam-
grovebeli sistemebis danergviT gaizrdeba ara marto efeqtianoba, aramed SesaZ-
lebeli gaxdeba eleqtrul sistemebSi Zabvisa da sixSiris daregulireba, datvir-
Tvebisa da moTxovnis momentalurad dabalanseba. dResdReobiT eleqtroenergiis 

damgrovebeli sistemebis danergva mTavari winapirobaa imisa, rom msofliom SeZlos 

eleqtrosistemis mdgradobis SenarCunebisaTvis warmoqmnili problemis gadaWra. 

zogadad, nebismieri seqtoris gamarTuli funqcionirebisaTvis mniSvnelovania 

qveyanaSi Sesabamisi kanonebis, strategiuli, moklevadiani da grZelvadiani samoq-
medo gegmebis Seqmna, ganmaxorcielebeli konkretuli organoebis arseboba da maTi 

eqskluziuri funqcia-movaleobebis gansazRvra, sistematuri samecniero Tu mcire 

praqtikuli kvlevebis Catareba, saWiro teqnologiebze wvdoma, samizne jgufebis 

informirebuloba da a.S.  
saqarTveloSi, sadac eleqtroenergiis gamomuSaveba ZiriTadad damokidebulia 

amindis cvalebadobaze, sezonurobasa da sabaziso eleqtroenergiis dabal wilze, 

gansakuTrebul mniSvnelobas iZens ganaxlebad energiaze momuSave eleqtrosadgu-
rebsa da mTlianad eleqtrosistemaSi eleqtroenergiis damgrovebeli sistemebis 

danergva. am mimarTulebiT wina planzea wamoweuli mzisa da qaris energetikis 

ganviTareba da am dargSi eleqtroenergiis damgroveblebis sayovelTaod danergvis 

uzrunvelyofa.  
aRniSnuli amocanis gadawyvetis aqtualurobas ganapirobebs is faqti, rom qa-

ris energetika msoflioSi erT-erTi yvelaze mzardi dargia. zogierT qveyanaSi 

qaris energiis wili eleqtroenergiis mTlian gamomuSavebaSi TiTqmis 30_40 %-s da 

mets Seadgens [3]. saqarTvelosac gaaCnia qaris energiaze momuSave eleqtrosad-
gurebis mier eleqtroergiis gamomuSavebis potenciali da ganlagebis geografia.  

1-l cxrilSi qaris eleqtrosadgurebis mier eleqtroenergiis gamomuSavebis 

potencialis Sesaxeb moyvanili monacemebis gaTvaliswinebiT kvlevisas ZiriTadi 

aqcentebi gadatanili iyo qaris energiis gamoyenebis efeqtianobis Sefasebasa da 

misi amaRlebis gzebze. 
cxrili 1 

saqarTveloSi qaris eleqtrosadgurebis mier eleqtroergiis  
gamomuSavebis potenciali 

# adgilmdebareoba  simZlavre (megvt)  wliuri gamomuSaveba 
(mlnKkvt.sT) 

1 foTi 50 110 
2 Woroxi 50 120 
3 quTaisi 100 200 
4 mTa sabueTi I  150 450 
5 mTa sabueTi II  600 2000 
6 gori-kaspi  200 500 
7 faravani 200 500 
8 samgori 50 130 
9 rusTavi 50 150  

jami 1450 4160 
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msoflioSi izrdeba eleqtroenergiis moxmareba, Tumca energiis miRebis iseTi 

tradiciuli forma, rogoricaa wiaRiseulis wva, abinZurebs garemos da aCqarebs 

klimatis cvlilebas. amitom mniSvnelovania sufTa, energiis ganaxlebad wyaroebze 

(qari, mze, wyali, biomasa) gadasvla, Tumca, sxva wyaroebTan SedarebiT, prioriteti 

qars eniWeba. 
 
 
ZiriTadi nawili 

saqarTveloSi eleqtroenergiis gamomuSavebisas qaris energiis gamoyenebis 

problemis gadawyvetis mizniT Tanamedrove moTxovnebis Sesabamisad siRrmiseulad 

iqna Seswavlili da mecnierulad gaanalizebuli qaris energetikaSi investiciebis 

efeqtianobis SefasebisaTvis saWiro meTodebi. aRmoCnda, rom srulad ar iyo gaT-
valiswinebuli efeqtianobaze moqmedi faqtorebi da, rac mTavaria, ar iyo dad-
genili qaris eleqtrosadgurebSi eleqtroenergiis damgroveblebis danergvis efeq-
tianoba. aqedan gamomdinare, aucilebelia eleqtroenergiis damgrovebeli sistemis 

efeqtianobis Sefaseba ganxorcieldes kompleqsuri midgomiT. saWiroa efeqtianobis 

Sefasebis iseTi kriteriumebis SemuSaveba, romlebSic gaTvaliswinebuli iqneba mas-
ze moqmedi yvela SesaZlo faqtori da SeirCeva eleqtorenergiis iseTi damgroveb-
lebi, romelTa teqnikur-ekonomikuri maxasiaTeblebi srulad daakmayofilebs teqni-
kur moTxovnebs da uzrunvelyofs ekonomikur efeqtianobas. am amocanis gadaWras 

srulyofilad pasuxobs damgrovebeli sistemebis gamoyenebis efeqtianobis Sefaseba 

wminda diskontirebuli Semosavlis maqsimumis kriteriumiT, romelic eleqtro-
energiis damgrovebeli sistemis danergvisaTvis gaweuli xarjebisa da misgan mi-
Rebuli efeqtis obieqturad Sefasebis saSualebas iZleva.  

saerTaSoriso organizacia IRENA-s kvlevebis Tanaxmad qaris eleqtrosadgu-
rebis mSeneblobisa da gamomuSavebuli kilovatsaaTebis TviTRirebuleba yovelwli-
urad klebis tendenciiT xasiaTdeba. me-2 cxrilSi mocemulia IRENA-s 2020 wlis 

angariSidan aRebulia 11-wliani monacemebi qaris eleqtrosadguris mier gamomu-
Savebuli eleqtroenergiis TviTRirebulebis Sesaxeb [1,2].  

 
cxrili 2 

1 kvt-iani qaris eleqtrosadguris mSeneblobisa da gamomuSavebuli  
1 kvt.sT eleqtroenergiis TviTRrebuleba   

periodi 1 kvt-iani eleqtrosad-
guris mSeneblobis Ri-

rebuleba 

1 kvt.sT gamomuSavebuli 
eleqtroenergiis TviT-

Rirebuleba 

2010 1971 0.089 
2011 1939 0.083 
2012 1995 0.082 
2013 1851 0.079
2014 1797 0.071 
2015 1659 0.063 
2016 1652 0.060 
2017 1647 0.057 
2018 1566 0.051 
2019 1491 0.045 
2020 1355 0.039 
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 vinaidan moZiebuli cvalebadobis dinamikis Sesaxeb arsebobs 11-wliani dina-
mika, eqstrapolaciisa da eqselis saSualebiT SesaZlebelia saSualovadiani progno-
zireba. maTematikuri modelisa da misi gamoyenebiT gamoTvlilia momdevno 5-wliani 

prognozi.  

 2010_2020 wlebis monacemebis gaTvaliswinebiT Sefasda 1 kvt-iani qaris eleq-
trosadguris mSeneblobis Rirebulebis klebis tendentia da 1 kvt.sT-is TviTRi-
rebuleba. qvemoT mocemuli formula (1)-is saSualebiT SesaZlebeli gaxda momdevno 

5-wliani saprognozo maCveneblebis gansazRvra (cxrili 3 da nax. 1). 
  y = -248.5ln(x) + 2115.7; R² = 0.7923  
  y = 0.1024e-0.08x; R² = 0.9683  (1) 

 
cxrili 3 

1 kvt-iani qaris eleqtrosadguris mSeneblobisa da gamomuSavebuli  
1 kvt.sT eleqtroenergiis saprognozo TviTRrebuleba  

saprognozo 
periodi  

1 kvt-iani 
eleqtrosadguris 

mSeneblobis  
saprognozo Rirebuleba 

1kvt.sT-is saprognozo 
TviTRirebuleba  

2021 1187.0 0.03556 
2022 1171.3 0.02894 
2023 1156.7 0.02355 

2024 1143.1 0.01916 
2025 1130.4 0.01559 
2026 1118.4 0.01269 
2027 1107.2 0.01032 

 

  
a b 

 

 nax. 1. 1 kvt-iani qaris ელექტროsadguris mSeneblobis saprognozo Rirebuleba (a)  
da gamomuSavebuli 1 kvt.sT eleqtroenergiis saprognozo TviTRrebuleba 

 
saprognozo maCveneblebis saSualebiT SesaZlebelia qaris eleqtrosadgurebis 

mSeneblobis efeqtianobis gamoTvla saqarTveloSi. sabaziso monacemebiT gamoyva-
nilia zeda da qveda zRvari (nax. 2). 
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a b 

nax. 2. sabaziso monacemebiT gamoyvanili efeqtianobis zeda da qveda zRvari:  
1 kvt-iani qaris eleqtrosadguris mSeneblobis saprognozo Rirebuleba (a)  
da gamomuSavebuli 1 kvt.sT eleqtroenergiis saprognozo TviTRrebuleba (b) 

  
zogadad qaris eleqtrosadgurebis danergvis efeqtianoba SeiZleba Sefasdes 

formuliT [12]: 

  � წდშ𝑡𝑡
𝑚𝑚=1  =� (𝑡𝑡

𝑚𝑚=1 Pmi – 3mi) * Ami>0  max,  (2) 
sadac  

Pm aris Sedegebi m bijze, aTasi lari weliwadSi; 

 3m – danaxarjebi m bijze, aTasi lari weliwadSi; 

m _ bijis nomeri, weli; 
αm _ diskontirebis koeficienti, romelic tolia 1/(1+Emi); 
Emi _ diskontis norma;  
Km _ investiciis moculoba, aTasi lari weliwadSi.  

imisaTvis, rom ganisazRvros qaris energetikis ganviTarebis efeqtianoba saqar-
TveloSi, saWiroa qaris energiis gamoyenebis efeqtianobaze moqmedi yvela SesaZlo 

faqtoris gaTvaliswineba. qaris eleqtrosadguris ekonomikuri efeqtianoba SeiZ-
leba Sefasdes formuliT: 

 � წდშ𝑡𝑡
𝑚𝑚=1 =

� (𝑡𝑡
𝑚𝑚=1 𝑊𝑊𝑊𝑊∗𝑇𝑇+𝐶𝐶𝐶𝐶𝑚𝑚+𝑍𝑍𝑍𝑍𝑚𝑚+𝐷𝐷𝐷𝐷𝑚𝑚−𝐶𝐶𝑚𝑚−𝐻𝐻𝑚𝑚−𝐵𝐵𝐶𝐶𝑚𝑚−𝐷𝐷𝑚𝑚−𝐽𝐽𝑚𝑚𝑊𝑊)

(1+E𝑚𝑚)t
 ,  (3)  

sadac  

Cm aris saeqspluatacio xarjebi, aTasi lari weliwadSi; 

Hm _ gadasaxadebi, romlebSic Sedis qonebis, mogebisa da garemos dacvis 

gadasaxadebii, aTasi lari weliwadSi; 

BKm _ sesxis gadasaxadebi, aTasi lari weliwadSi; 

Dm _ dividendebis moculoba, aTasi lari weliwadSi; 

t _ damgrovebeli sistemis eqspluataciis vada (wlebi); 

Wim _ qaris eleqtrosadguris mier gamomuSavebuli eleqrtoenergiis moculoba m 

bijze (mln kvt.sT); 

T _ eleqtroenergiis tarifi (TeTri/kvt.sT); 

Trez. _ sarezervo eleqtroenergiis tarifi (TeTri/kvt.sT); 

Ami _ qaris eleqtrosadguris ZiriTadi fondebis saamortizacio danaricxebi, moce-
muli mi bijze, aTasi lari weliwadSi; 

1000

1050

1100

1150

1200

1250

1 2 3 4 5

ზედა ზღვარი საბაზისო

ქვედა ზღვარი
0

0.01

0.02

0.03

0.04
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ქვედა ზღვარი



39 
 

Ki _ qaris eleqtrosadguris mSeneblobaSi ganxorcielebuli sainvesticio xarjebi, 

aTasi lari; 

CKm _ moziduli sakuTari kapitali, aTasi lari weliwadSi; 

ZKm _ moziduli nasesxebi kapitali, aTasi lari weliwadSi; 

DRm _ Semosavlebi arakomerciuli saqmianobidan, aTasi lari weliwadSi; 

Jm _ investiciebis Semosavlianoba, romelic gamoiTvleba formuliT [12]:  

 Imi=(PHKi-BHKi)*ND+(SHMHi-BH+JOKi)*HDi,  (4)  

sadac  

PHKi  aris investirebuli kapitalis sidide regulirebis grZelvadiani periodis 

dawyebamde i wlisaTvis, lari; 

BHKi _ regulirebis grZelvadiani periodis dawyebamde investirebuli kapitalis 

dabruneba dagrovebuli regulirebis dawyebidan i wlamde, lari;  

ND _ investirebul kapitalze Semosavlianobis norma, dadgenili maregulirebeli 

organos mier grZelvadiani regulirebis i wlisaTvis; 

HDiH _ regulirebis periodSi investirebuli kapitalis Semosavlianobis norma; 

SHMH _ danaxarjebis jami, gaTvaliswinebuli regulirebis grZelvadiani peri-
odisaTvis maregulirebeli organos mier damtkicebuli sainvesticio programaSi, 

dawyebuli 1-0 wlidan damTavrebuli 1-1 wlisaTvis. 
saprognozo gamomuSavebuli eleqtroenergiis TviTRirebulebis gaTvaliswine-

biT ganisazRvra 1 kvt.sT-is daaxloebiTi tarifi, romelic mocemulia TiToeuli 

sadguris ZiriTad maCveneblebSi.  

saqarTveloSi qaris potencialis gaTvaliswinebiT regionebad moxda maTi sap-
rognozo mSeneblobis periodis gansazRvra. arCeul iqna mSeneblobis periodisaTvis 

saprognozod gaTvlili 1 kvt-iani eleqtrosadguris mSeneblobis Rirebuleba 

(cxrili 4).  
cxrili 4 

qaris sadgurebis saprognozo periodi da saprognozo  
samSeneblo Rirebuleba 

proeqtis 
dasaxeleba  

dadgmu-
li sim- 
Zlavre 
(megvt) 

wliuri 
generacia 
(kvt.sT) 

saprognozo 
mSeneblobis 
periodi 
(weli) 

1 kvt.sT-
is Rire- 
buleba  

eleqtrosadguris 
mSeneblobis ja-  
muri Rirebuleba 
(mln aSS dolari)  

foTi 50 110 2023 1156.7 57833.7 

Woroxi 50 120 2023 1156.7 57833.7 

quTaisi  100 200 2024 1143.1 114309.0 

mTa sabueTi I 150 450 2025 1130.4 169557.6 

mTa sabueTi II 600 2000 2024 1143.1 685854.3 

gori_kaspi 200 500 2024 1143.1 228618.1 

faravani 200 500 2023 1156.7 231334.8 

samgori 50 130 2023 1156.7 57833.7 

rusTavi 50 150 2023 1156.7 57833.7 

jami 1450 4160  10343.0 1661008.6 
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efeqtianobis Sefasebis optimaluri ekonometrikuli modeli aprobirebulia 

saqarTveloSi qaris eleqtrosadgurebis potencialis magaliTze. am mizniT Seswav-
lilia miTiTebuli eleqtrosadguris eqspluataciis reJimebi, dadgenilia eleq-
troenergiis wliuri gamomuSavebis moculoba, Sefasebulia operatiul rezervSi 

misi gamoyenebis perspeqtiva, sezonurobis Tavisebureba, aRniSnuli monacemebi Se-
tanilia me-5 cxrilSi.  

cxrili 5 

qaris eleqtrosadgurebis danergvis efeqtianobis SefasebisaTvis 

aucilebeli sawyisi informacia 

 
maCveneblebi  saangariSo periodi saangariSo periodi 

  

proeqti mTa sabueTi II proeqti faravani 

2024  2025 2026 2027 2028 2024 2025 2026 2027 2028 

ZiriTaTi fon- 
debis sawyisi 
Rirebuleba 
(mln lari) 

 
685854.3 

    
 
231334.8 

    

ZiriTadi fon- 
debis narCeni  
Rirebuleba 

 
630986 

 
580507.1 

 
534066.5 

 
491341.2 

 
452033.9 

 
212828 

 
195801.8 

 
180137.6 

 
165726.6 

 
152468.5 

saamortizacio 
danaricxebi  
(mln lari 
weliwadSi) 

 
54868.34 

 
50478.8 

 
46440.5 

 
42725.3 

 
39307.3 

 
18506.7 

 
17026.2 

 
15664.1 

 
14411.0 

 
13258.13 

Semosavlebi 
araekonomikuri 

სaqmianobidan 
(mln lari) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

sesxis 
gadasaxadi (mln 
lari) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0  

qaris eleqt- 
rosadguris 
dadgenili 
tarifi 
(TeTri/kvt.sT) 

 
  
 0.67 

  
 
 20.67 

  
  
 20.67 

 
  
 20.67 

 
 
 20.67 

 
 
 20.67 

 
 
 20.67 

 
  
 0.67 

 
 
 20.67 

 
 
 20.67 

sarezervo 
eleqtroener- 
giis tarifi  
(TeTri. kvt/sT) 

 
 22.67 

 
 22.67 

 
 22.67 

 
 22.67 

 
22.67 

 
 22.67 

 
 22.67 

 
 22.67 

 
 22.67 

 
 22.67 

qaris 
eleqtrosadgu-
ris mier saS- 
ualo wliuri 
gamomuSaveba (mln 
kvt.sT) 

 
 
 2000 

 
 
 2000 

 
  
2000 

 
 
 2000 

 
 
 2000 

 
 
 500 

 
 
 500 

 
 
 500 

 
 
 500 

 
 
 500 

investiciebis 
Semosavlianoba 
(mln lari 
weliwadSi) 

 
137170.9 

 
115223.5 

 
96787.76 

 
81301.72 

 
68293.44 

 
46266.96 

 
38864.25 

 
32645.97 

 
27422.61 

 
23034.99 

qaris sadguris 
investiciis 
Semosavlionoba, 
%. 

 
 0.1 

 
 0.1 

 
 0.1 

 
 0.1 

 
 0.1 

 
 0.1 

 
 0.1 

 
 0.1 

 
 0.1 

 
 0.1 

saoperacio 
xarjebi (mln 
lari) 

 
1.8741 

 
 1.87414 

 
 1.87414 

 
 1.87414 

 
 1.87414 

 
 1.87414 

 
 1.87414 

 
 1.87414 

 
 1.87414 

 
1.874149 

sakuTari 
kapitali (mln 
lari) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

nasesxebi 
kapitali  
(mln lari) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 
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dividendebi (mln 
lari) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0  

gadasaxadebi 
(mln lari)  

 
 
8707.606 

 
8010.998 

 
7370.118 

 
6780.508 

 
 
2937.027 

 
2702.064 

 
2485.899 

 
2287.027 

  

formulebis (3, 4)-isa da me-5 cxrilis saSualebiT moxda wminda diskontire-
buli Semosavlis gaangariSeba qaris sxvadasxva eleqtrosadgurze wlebis mixedviT 

(Sedegebi asaxulia me-3 nax-ze).  

 

  

a ბ 
 

nax. 3. wdS-is cvalebadobis dinamika, qaris eleqtrosadgurebis danergva:  
a _ sabueTi II-is qaris eleqtrosadguris wminda diskontirebuli Semosavali  

wlebisa da dadgenili tarifis mixedviT, b _ faravnis qaris eleqtrosadguris  
wminda diskontirebuli Semosavali wlebisa da dadgenili tarifis mixedviT 

wminda diskontirebuli Semosavlis gansazRvrisაTvis aucilebelia qaris eleq-
trosadgurSi gansaTavseblad teqnikur-ekonomikuri maCveneblebiT yvelaze efeq-
turi eleqtroenergiis damgrovebeli tipebis SerCeva.  

ganviTarebul qveynebSi miRweuli Sedegebis, saqarTveloSi eleqtroenergiis 

gamomuSavebis sezonurobisa da qaris potencialis gaTvaliswinebiT SerCeulia 

eleqtroenergiis damgroveblebis xuTi sxvadasxva tipi. maTi SedarebiTi analizi-
saTvis eleqtroenergiis damgroveblebis teqnikur-ekonomikuri maCveneblebi mocemu-
lia me-6 cxrilSi. 

 
 cxrili 6 

eleqtroenergiis damgroveblebis tipebi da maTi  
teqnikur-ekonomikuri maCveneblebi 

 
 
parametri  

 
ganzo- 
mileba  

 natrium-gogirdis batarea liTium-ionis batarea tyviis 
mJava 

 
 
 
 

saeqs-
plua- 

 
 2020 

 
2030 

 
2020 

 
2030 

 
2020 

 
2030 

2020 2030 2020 2030 

Senaxvis bloki $/kvtsT 661 465 165 99 260 220 700 482 265 192 

sasistemo 
balansi 

$kvtsT 
100 95 38 27 100 95 100 95 150 91 

aRWurviloba $/kvt 133 127 63 54 176 167 115 110 173 164 
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tacio 
xar- 
jebi 

 
 
 
 
 
 
 
 
 
 

  

kontroli da 
komunikacia 

 
 $/kvt  

7 
 
6 

 
2 

 
1 

 
4 

 
3 

5 4 4 3 

sistemas- 
Tan integracia 

$/kvt.sT 
100 95 44 31 62 54 59 53 55 47 

Sesyidvebi, 
inJineria da 
mSenebloba 

 
$/kvt.sT  

64 
 
61 

 
53 

 
43 

 
54 

 
50 

53 48 51 46 

proeqtis 
ganviTareba 

$/kvt.sT 
102 97 63 52 84 81 82 77 81 75 

qselSi 
integracia 

$/kvt 
48 45 20 16 27 26 26 24 25 23 

mTliani  
Rirebuleba 
(mSeneb- 
loba da 
eqspluata- 
ciaSi Sesvla) 

 
 
$/kvt 
  

 
 

626 

 
 

2674 

 
 

1541 

 
 

1081 

 
 

2194 

 
 

1854 
3710 2674 2202 1730 

mTliani  
Rirebuleba 
(mSenebloba da 
eqspluata-
ciaSi Sesvla) 

 
 
$/kvt.sT 

 
 

907 

 
 

669 

 
 

385 

 
 

270 

 
 

549 

 
 

464 
928 669 551 433 

 
 
saope-
racio 
xarjebi  

fiqsirebuli $/ kvt 
weli  11.5 10.3 3.79 3.1 7.61 6.98 7.87 7.11 6.67 6.31 

cvalebadi $/meg 
kvt.sT 

1.12  0.5125  0.99 

sasistemo 
danakargi 

$/kvt.sT 
0.032 0.03 0.005 0.004 0.03 0.024 0.031 0.027 0.03 0.026 

  
          

 
 
 
 
aRwera  

efeqtianoba  % 75 76 86 88 78 79 79 81 79 82 
reagirebis dro  wm N11-13 1-4 9-11 10-11 8-9 

ciklis si- 
cocxlis 
xangrZlivoba 

  
 #  

1200 
 

1250 
 

2000 
 

2100 
 

1350 
 

1470 
1390 1510 1415 1550 

xangrZli- 
voba 

weli 
10  10  10 

saSualo 
xangrZli- 
voba 

 
weli 

 
3.5 

 
3.6 

 
5.77 

 
6.06 

 
3.89 

 
4.24 

4.01 4.356 4.082 4.472 

  

me-7 cxrilSi warmodgenili eleqtroenergiis damgroveblebis teqnikur-ekono-
mikuri maCveneblebis SedarebiTi analiziT gairkva, rom mocemuli eleqtroenergiis 

damgroveblebis tipebidan rogorc teqnikuri, ise ekonomikuri maCveneblebiT qaris 

eleqtrosadgurebSi dasanergad yvelaze efeqturia liTium-ionis tipis eleqtro-
energiis damgroveblis gamoyeneba. am tipis damgroveblis sainvesticio Rirebuleba 

2020 wels Seadgenda 385 aSS dolars da 2030 wlisaTvis savaraudod 270-mde Semci-
rdeba [4]. aseve efeqturia misi sistemasTan integracia da sruli datvirTviT sis-
temisTvis miwodebis dro, romelic meryeobs 1-dan 4 wm-mde. mcirea saeqspluatacio 

xarjebi. 2020 wlis monacemebiT saeqspluatacio fiqsirebuli xarji weliwadSi 1 

kvt-ze 3.79 aSS dolars Seadgens, xolo cvladi xarji 0.5125 aSS dolars 1 megvtsT-

ze.  
liTium-ionis tipis eleqtroenergiis damgroveblis saprognozo Rirebuleba 

wlebis mixediT gamoTvlilia formula (5)-is saSualebiT 

  y=-11.819x+512.68; R² = 0.9986.  (5)  
gamoTvlis Sedegebi warmodgenilia me-7 cxrilSi. 
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cxrili 7 

 liTium-ionis tipis damgroveblebis saprognozo  
Rirebuleba wlebis mixedviT 

periodi 
(weli) 

liTium-ionis tipis damgroveblis saprognozo 
Rirebuleba aSS dolari (1 kvt)  

2023 347 

2024 335 

2025 324 

2026 312 

2027 300 

 

Seswavlilia aRniSnuli eleqtrosadguris eqspluataciis reJimebi, dadgenilia 

eleqtroenergiis wliuri gamomuSavebis moculoba, Sefasebulia operatiul re-
zervSi misi gamoyenebis perspeqtiva, sezonurobis Tavisebureba (cxrili 8).  

qaris eleqtrosadgurebSi eleqtroenergiis damgroveblebis danergvis efeqtia-
nobis SefasebisTvis gamoyenebulia ekonometrikuli modeli. rodesac mzis eleq-
trosadgurebSi xdeba damgroveblis danergva, rac ganapirobebs gamomuSavebuli 

eleqtroenergiis zrdasa da gamomuSavebuli eleqtroenergiis srulad gamoyenebas 

operatiul rezervSi. am SemTxvevaSi formula (2) miiRebs Semdeg saxes:  
 

  � წდშ𝑡𝑡
𝑚𝑚=1 =

� (𝑡𝑡
𝑚𝑚=1 𝑊𝑊𝑊𝑊+∆𝑊𝑊)∗𝑇𝑇რეზ+𝐶𝐶𝐶𝐶!𝑚𝑚𝑊𝑊+𝑍𝑍𝑍𝑍!𝑚𝑚+𝐷𝐷𝐷𝐷!𝑚𝑚−𝐶𝐶!𝑚𝑚−𝐻𝐻!𝑚𝑚−𝐵𝐵𝐶𝐶!𝑚𝑚−𝐷𝐷!𝑚𝑚−𝐽𝐽!𝑚𝑚𝑡𝑡)

(1+E𝑚𝑚)t
 ,  (6) 

 
sadac Tრეზ- warmoadgens sarezervo eleqtroenergiis tarifs (TeTri/kvt.sT); danarCeni 
parametrebi formula (3)-is ganmartebebis analogiuria. oRond qaris eleqtrosad-
guris parametrebs daemata damgrovebeli eleqtrosadgurebis parametrebi.  

cxrili 8 

qaris eleqtrosadgurSi eleqtroenergiis damgroveblebis danergvis 

efeqtianobis SefasebisaTvis saWiro sawyisi informacia 2024_2028 wlebSi 
 

saangariSo periodi 
  

saangariSo periodi 
  

maCveneblebi proeqti sabueTi II proeqti faravani 
 

2024 2025 2026 2027 028 2024 2025 2026 2027 2028 

ZiriTaTi fonde- 
bis sawyisi Ri- 
rebuleba  
(mln lari) 

 
 
231334.8 

    
 
 
685854.3 

    

ZiriTadi fonde- 
bis narCeni  
Rirebuleba 
(mln lari) 

 
 
212828 

 
 
195801.8 

 
 
180137.6 

 
 
165726.6 

 
 
152468.5 

 
 
630986 

 
 
580507.1 

 
534066.5 

 
491341.2 

 
452033.9 

saamortizacio 
anaricxebi (mln 
lari weliwadSi) 

 
18506.78 

 
17026.24 

 
15664.14 

 
14411.01 

 
13258.13 

 
54868.34 

 
50478.88 

46440.57 42725.32 39307.3 

Semosavlebi 
araekonomikuri 
saqmianobidan 
(mln lari) 

 
 

0 

 
 

0 

 
 
0 

 
 
0 

 
 
0 

 
 
0 

 
 
0 

0 0 0 

sesxis gadasaxa-
di (mln lari) 

 
0 

 
0  

 
0 

 
0 

 
0  

 
0 

 
0 

 
0 

 
0 

 
0 

qaris eleqtrosa- 
dguris dadgeni- 
li tarifi 
(TeTri/kvt.sT) 

 
 
20.67 

 
 
20.67 

 
 
20.67 

 
 
20.67 

 
 
20.67 

 
 
20.67 

 
 
20.67 

 
 
20.67 

 
 
20.67 

 
 
20.67 
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sarezervo 
eleqtronergiis 
tarifi  
(TeTri kvt/sT) 

 
 
22.67 

 
 
22.67 

 
 
22.67 

 
 
22.67 

 
 
22.67 

 
 
22.67 

 
 
22.67 

 
 
22.67 

 
 
22.67 

 
 
22.67 

qaris sadguris 
mier saSualo 
wliuri  
gamomuSaveba 
(mln kvt.sT) 

 
 
500 

 
 
500 

 
 
500 

 
 
500 

 
 
500 

 
 
2000 

 
 
2000 

 
 
2000 

 
 
2000 

 
 
2000 

damgroveblis da- 
nergvis Sedegad 
qaris sadguris 
mier gamomuSave- 
buli eleqtro- 
energiis yovel- 
wliuri zrda 
(mln kvt.sT) 

 
 
 
 
50 

 
 
 
 
50 

 
 
 
 
50 

 
 
 
 
50 

 
 
 
 
50 

 
 
 
 

200 

 
 
 
 

200 

 
 
 
 

200 

 
 
 
 

200 

 
 
 
 

200 

investiciebis 
Semosavlianoba 
(mln lari 
weliwadSi) 

 
 
46266.96 

 
 
38864.25 

 
 
32645.97 

 
 
27422.61 

 
 
23034.99 

 
 
137170.9 

 
 
115223.5 

 
 
96787.76 

 
 
81301.72 

 
 
68293.44 

qaris sadguris 
investiciis Semo- 
savlianobis 
%-uli 
maCvenebeli 

 
 
0.1 

 
 
0.1 

 
 
0.1 

 
 
0.1 

 
 
0.1 

 
 
0.1 

 
 
0.1 

 
 
0.1 

 
 
0.1 

 
 
0.1 

saoperacio 
xarjebi  
(mln lari) 

 
1.874149 

 
1.874149 

 
1.874149 

 
1.874149 

 
1.874149 

 
1.874149 

 
1.874149 

 
1.874149 

 
1.874149 

 
1.874149 

sakuTari 
kapitali  
(mln lari) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

nasesxebi 
kapitali  
 (mln lari) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

dividendebi  
(mln lari) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

gadasaxadebi 
(mln lari) 

 
 
2937.027 

 
2702.064 

 
2485.899 

 
2287.027 

 
 
8707.606 

 
8010.998 

 
7370.118 

 
6780.508 

ZiriTaTi fonde- 
bis sawyisi Rire- 
buleba damgro- 
veblis CaTvliT 
(mln lari) 

 
 
 
627.8121 

    
 
 
 
627.8121 

    

ZiriTadi fondis 
narCeni Rirebu- 
leba damgroveb- 
lis CaTvliT 
(mln lari) 

 
 
 
577.5871 

 
 
 
531.3801 

 
 
 
488.8697 

 
 
 
449.7601 

 
 
 
413.7793 

 
 
 
577.5871 

 
 
 
531.3801 

 
 
 
488.8697 

 
 
 
449.7601 

 
 
 
413.7793 

saamortizacio 
anaricxebi dam- 
groveblis CaTv- 
liT (mln lari 
weliwadSi) 

 
 
 
50.22496 

 
 
 
46.20697 

 
 
 
42.51041 

 
 
 
39.10958 

 
 
 
35.98081 

 
 
 
50.22496 

 
 
 
46.20697 

 
 
 
42.51041 

 
 
 
39.10958 

 
 
 
35.98081 

investiciebis 
Semosavlianoba 
damgroveblebis 
CaTvliT (mln 
lari weliwadSi) 

 
 
130.0719 

 
 
109.2604 

 
 
91.77877 

 
 
77.09416 

 
 
64.7591 

 
 
130.0719 

 
 
109.2604 

 
 
91.77877 

 
 
77.09416 

 
 
64.7591 

saoperacio xarj- 
ebi damgroveblis 
CaTvliT (mln 
lari weliwadSi) 

 
 
1891149 

 
 
1.891149 

 
 
1.891149 

 
 
1891149 

 
 
1.891149 

 
 
1.891149 

 
 
1.891149 

 
 
1.891149 

 
 
1.891149 

 
 
1.891149 

gadasaxadebi 
damgroveblis 
CaTvliT (mln 
lari weliwadSi) 

 
 
 
2937.117 

 
 
2702.148 

 
 
2485.976 

 
 
2287.098 

 
 
 
8707.697 

 
 
8011.081 

 
 
7370.194 

 
 
6780.579 

 
formula (6)-isa da me-8 cxrilis saSualebiT moxda wlebis mixedviT sxvadasxva 

qaris eleqtrosadgurze eleqtroenergiis damgroveblebis danegviT miRebuli wmin-
da diskontirebuli Semosavlebis gaangariSeba (nax. 4). 
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a b 

nax. 4. eleqtroenergiis damgroveblebis danergviT miRebuli wminda diskontirebuli 

Semosavlebi: a _ faravnis qaris eleqtrosadgurze; b _ sabueTi II-is eleqtrosadgurze 

(gamomuSavebuli eleqtroenergia orivegan gadayvanilia srulad rezervad) 

 

daskvna 

• qaris energetikis ganviTarebis msoflio gamocdilebis siRrmiseuli Seswav-
lisa da mecnieruli analizis safuZvelze saerTaSoriso organizaciaSi IRENA-s 

mier gamoqveynebuli 11 wlis arsebuli statistikis mixedviT prognozirebis eqs-
trapolaciisa da umcires kvadratTa meTodiT Sesrulebulia 1 kvt simZlavris qa-
ris eleqtrosadguris mSeneblobis Rirebulebisa da 1 kvt.sT eleqtroenergiis 

gamomuSavebis TviTRirebulebis cvalebadobis saSualovadiani prognozireba. Sede-
gad dadgenilia, rom qaris eleqtrosadgurebis mSeneblobisa da eleqtroenergiis 

gamomuSavebis TviTRirebuleba Semcirebis mdgradi tendenciiT xasiaTdeba; 

• saqarTveloSi eleqtroenergiis damgroveblebis qaris energetikaSi danergvis 

aprobaciis SedarebiTi analiziT SerCeulia damgroveblis simZlavre da eleqtro-
tevadoba. amisaTvis gansazRvrulia sainvesticio kapitalis moculoba, moZiebulia 

efeqtianobaze moqmedi faqtorebis Sesaxeb statistikuri informacia;  

• eleqtroenergetikaSi eleqtroenergiis damgroveblebis danergvis efeqtia-
nobis Sefasebis msoflio praqtikis siRrmiseuli mecnieruli analizis, probleme-
bis gadawyvetilebisadmi kompleqsuri midgomisa da efeqtianobaze moqmedi yvela 

SesaZlo faqtoris gaTvaliswinebis safuZvelze SemuSavebulia qaris eleqtrosad-
gurebSi eleqtroenergiis damgroveblebis gamoyenebis efeqtianobis Sefasebis opti-
maluri ekonometrikuli modeli. aRniSnuli modeliT damgroveblebis danergvis 

Sefaseba saSualebas iZleva mecnierulad dadgindes efeqtianoba da optimalurad 

ganisazRvros maTi qaris energetikaSi danergvis perspeqtivebi; 

• saqarTveloSi qaris energiis gamoyenebiT eleqtroenergiis gamomuSavebis efe-
qtianobis amaRlebis mizniT Seswavlilia qaris eleqtrosadgurebSi eleqtroener-
giis damgroveblebis gamoyenebis praqtika. analiziT dadginda, rom msoflioSi dam-
groveblebis warmoebis Rirebuleba yovelwliurad 3-4 %-iT mcirdeba. prognozulad 

mosalodnelia maTi Rirebulebis Semcireba 300 aSS dolaramde momdevno 5 wlis 

ganmavlobaSi; 

• Sefasebulia saqarTvelos qaris energetikaSi eleqtroenergiis damgrovebeli 

sistemebis gamoyenebis efeqtianoba da misi ganviTarebis perspeqtiva, rac TavisTavad 
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ganapirobebs qaris eleqtroenergetikaSi eleqtroenergiis damgroveblebis Tanamed-
rove sistemebis gamoyenebis sayovelTao danergvis aucileblobas. 
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ENERGETICS 
 

EVALUATION OF THE EFFECTIVENESS OF WIND ELECTRICITY USE AND 
WAYS TO INCREASE IT IN GEORGIA 

G. Gudumidze 

(Georgian Technical University) 
 

Resume. Based on the study of world practice and scientific analysis of the methods of determining the 
effectiveness of the introduction of electricity accumulators in electric energy, with a complex approach to 
solving the problem, an optimal econometric model for evaluating the effectiveness of the use of electricity 
accumulators in wind energy has been developed, which takes into account all possible factors affecting the 
efficiency. The possibility of electricity production using wind energy in Georgia and the prospects of its 
implementation have been evaluated. The optimal econometric model for evaluating the efficiency of the use 
of electricity collectors in wind power plants has been tested on the example of the Georgian wind power plant. 
The high efficiency of the introduction of electricity collectors has been determined by the conducted 
researches. 

 
 Keywords: analysis; econometric model; efficiency; electricity collectors; perspectives; wind power 

plants. 
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samTo teqnologia 

 

 

WiaTuris manganumis Sereuli madnebis daxasiaTeba 

Tamar guruli  

(saqarTvelos teqnikuri universiteti) 

 

reziume: WiaTuris manganumis Sereuli madnebis SeswavlisaTvis sinjze Catarda 

qimiuri, rentgenofazuri, mineralur-petrografiuli da gravitaciuli analizebi. 

sinjis teqnologiuri sqema iTvaliswinebda orstadiur damsxvrevas. -7+0 mm-mde 

damsxvreuli masala momzadda saanalizod da Semdgomi kvelevebisaTvis. 

 

sakvanZo sityvebi: gamdidreba; gravitacia; granulometria; madani; manganumi; 

minerali; simkvrive. 

 

Sesavali 

saqarTvelo manganumis madnebiT mdidari qveyanaa. aRsaniSnavia WiaTuris, mart-
vilis, Terjolis, ambrolauris, TeTriwyaros, vanis manganumis sabadoebi. maTgan 

samrewvelo mniSvnelobisaa WiaTuris manganumis sabado, romelic XIX saukunis 

bolodan aris cnobili, xolo danarCeni sabadoebis asaTviseblad aucilebelia 

damatebiTi geologiur-teqnologiuri gamokvlevebi da samrewvelo aTvisebis teqni-
kur-ekonomikuri dasabuTeba.  

 WiaTuris manganumis sabado danaleqi warmoSobisaa. manganumis madnebis samre-
wvelo tipebi warmodgenilia zRviur-danaleqi, vulkanogenur-danaleqi, metamorfo-
zuli da rkinamanganumiani sabadoebiT. zRviur-danaleq sabadoebs didi samrewvelo 

mniSvneloba aqvs. maTSi Tavmoyrilia manganumis msoflio maragebis 80 %-ze meti.Aam 

tipis sabadoebs miekuTvneba WiaTuris (saqarTvelo), nikopolis (ukraina), varnenis 

(bulgareTi) da sxv. sabadoebi, sadac gavrcelebulia Semdegi tipis madnebi: Jange-
uli, karbonatuli da daJanguli. dReisaTvis ZiriTadad mimdinareobs Jangeuli 

madnebis mopoveba-gadamuSaveba, romelTa maragebi iwureba da dRis wesrigSi dgeba 

Sereuli (Jangeul-karbonatuli) madnebis gamdidreba, romelTa gadamuSaveba tradi-
ciuli gravitaciul-magnituri meTodiT gamdidrebas ar eqvemdebareba, vinaidan 

mosamzadebeli procesebis dros Jangeuli da karbonatuli mineralebis Senazar-
debis gaxsna-gancalkaveba garTulebulia. tradiciuli meTodiT gamdidrebis dros 

mcirdeba koncentratis xarisxi da izrdeba sasargeblo komponentis danakargi 

kudebSi.Aam problemis gadaWra SesaZlebelia kombinirebuli teqnologiis Semu-
SavebiT. 
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ZiriTadi nawili 

teqnologiuri kvlevebis warmarTvisaTvis aucilebelia warmodgenili sinjis 

nivTieri Sedgenilobis Seswavla. Catarda sinjis qimiuri (silikaturi), rentge-

nofazuri da mineralogiuri analizebi.Qqimiuri analizis Sedegebi mocemulia 1-l 

cxrilSi. 

cxrili 1 

madnis qimiuri Sedgeniloba 

Semcveloba, % 

xurebiTi 
danakargi 

SiO2 Al2O3 Fe2O3 TiO2 P2O5 Mn 
saerTo 

MnO2 CaO MgO Na2O K2O SO3 

23, 24 22,1 7,4 1,32 - 0,46 26,6 5,06 4,2 1,1 0,4 0,5 1,34 

 

qimiuri analizis monacemebis mixedviT sinjSi Jangeuli mineralebis Semcve-

lobaa 5.06 %, xolo karbonatulisa _ 21.5 %.  

rentgenofazuri analizi Catarda „ДРОН-4“ tipis rentgenul difraqtometrze. 

Sedegebi mocemulia me-2 cxrilSi.  

cxrili 2 

rentgenofazuri analizis Sedegebi 

nimuSis dasaxeleba ZiriTadi Semadgeneli mineralebi 

Mmanganumis Sereuli madani 
 

1. rodoqroziti MnCO3 - 2,845; 2,39; 2,17; 2,00; 1,83; 1,76; 
1,53;1,3649Å 
2. manganokalciti (CaMn) CO3 – 2,2985 Å 
3. kvarci (SiO2)- 3,424; 3,334 Å 
4. piroluzitis kvali (MnO2) - 4.318 Å 

 

rentgenofazuri analizis Sedegebi mocemulia diagramaze (nax. 1). 
  

 
nax. 1. rentgenofazuri analizis amsaxveli diagrama 
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rentgenofazuri analizis Sedegebis mixedviT sinjis ZiriTadi Semadgeneli 

mineralebia: rodoqroziti, manganokalciti, kvarci da piroluziti, romelic masSi 

SedarebiT mcire raodenobiT aris warmodgenili. 

teqnologiuri sqemebis mosamzadebeli procesebis Sesaswavlad aucilebelia 
mineralur-petrografiuli analizis Catareba. mineralur-petrgografiuli anali-
zisaTvis momzadda polirebuli Slifebi (nax. 2).  

 

  
nax. 2. mikrofoto Ria da daxurul nikolebSi 

nimuSi agebulia ZiriTadad manganumis karbonatebis natexebiT (≈40 %), romelTan 

erTadac gvxvdeba gaTixebuli masala (≈30 %).Ggarda amisa, SeimCneva kvarcis (≈15 %) 

da plagioklazis natexebi (≈8 %), sericitis qerclebi (≈1 %), glaukonitis sferoli-

Tebi (≈1%). aRsaniSnavia madneuli mineralebis natexebi, romelTa zomemi 0.5 mm-dan 0.2 

mm-mde farglebSi meryeobs. madneuli mineralebis raodenoba ar aRemateba 5 %-s. 

granulometriuli analizi Catarda gacris meTodiT. ganisazRvra klasebSi 

manganumis masuri wili, Semcveloba da amokreba. Sedegebi mocemulia me-3 cxrilSi 

 cxrili 3 

granulometriuli analizis Sedegebi 

Kklasi,  
mm 

Mmasuri wili,  
% 

Mmanganumi, % 
Semcveloba amokreba 

-7+5 18,1 26,3 18,0 

-5+2,5 30,6 27,4 31,6 

-2,5+1,25 21,2 27,5 22,0 
-1,25+0,63 10,6 26,6 10,6 
-0,63+0,315 8,1 25,6 7,8 
-0,315+0,16 3,8 24,7 3,5 
-0,16+0,08 3,2 22,6 2,7 
-0,08+0 4,4 22,2 3,7 
sul 100,0 26,5 100,0 

 M 

me-3 cxrilis analizma cxadyo, rom msxvil klasebSi manganumis Semcveloba 

ufro maRalia, vidre wvril klasebSi, rac gamowveulia msxvil klasebSi Senazar-

debis arsebobiT. 
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gravitaciuli analizi Catarda -2,5 +1,25 mm, -1,25 +0,63 mm da -0,63 +0,315 mm zomis 

klasebze. ganSreveba ganxorcielda mZime siTxeSi _ bromofomSi. procesis dasru-

lebis Semdeg miRebul iqna ori fraqcia: mZime da msubuqi. TiToeul fraqciaSi 

ganisazRvra manganumis Semcveloba. Sedegebi mocemulia me-4 cxrilSi. 

cxrili 4 

mZime siTxeSi ganSrevebis Sedegebi 

klasis zoma fraqciebi 
manganumi, % 

masuri wili Semcveloba amokreba 

-2,5 +1,25 

mZime 67,7 34,4 81,8 

Mmsubuqi 32,3 16,1 18,2 

sul 100,0 28,5 100,0 

-1,25 +0,63 

mZime 66,4 33,1 81,1 

Mmsubuqi 33,6 15,3 18,9 

sul 100,0 27,1 100,0 

-0,63 + 0,315 

mZime 62,4 33,4 79,7 

Mmsubuqi 37,6 14,1 20,3 

sul 100,0 26,14 100,0 

  

gravitaciuli analiziT miRebul mZime fraqciebSi manganumis Semcveloba 

gacilebiT maRalia WiaTurmanganumis karbonatuli koncentratebisaTvis wayenebul 

pirobebTan SedarebiT (Mn Semcveloba 21 – 26 %-ia), Tumca msubuq fraqciebSi man-

ganumis danakargic maRalia da amitom saWiroa kombinirebuli sqemebis SemuSaveba. 
 

daskvna 

Catarebulma kvlevebma aCvena, rom sinji aris Sereuli (karbonatul-Jangeuli) 

tipis. gamdidrebis gravitaciuli meTodis gamoyenebisas kudebSi manganumis dana-
kargi maRalia da aucilebelia gamdidrebis sxvadasxva meTodis kombinaciaSi gamo-
yeneba, maT Soris qimiuri procesebisac. 
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MINING TECHNOLOGIES 
 

DESCRIPTION OF CHIATURA COMPLEX MANGANESE ORES 

T. Guruli 

(Georgian Technical University) 
 

Resume. Chemical, X-ray phase, mineral-petrological and gravity analysis have been conducted to 
study Chiatura complex manganese ores. Double-stage shattering was provided for the technological workflow 
of the sample. -7+0 mm crushed material has been prepared for analysis and for follow-up study. 

 
 Keywords: density; enrichment; granulometry; gravity; mineral; manganese; ore. 
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samTo teqnologia 

 

 

saqarTveloSi arsebuli mosapirkeTebeli qvebis damuSavebis 
dRevandeli mdgomareoba da perspeqtivebi 

vaxtang xvedeliZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia saqarTveloSi arsebuli sxvadasxva mosapirkeTebeli qve-
bis sabadoebis damuSavebis dRevandeli mdgomareoba, Seswavlilia sakiTxi mewarme-
ebisa da maTTan momuSave personalis kvalifikaciis Sesaxeb. warmodgenilia sabados 

damuSavebis Tanamedrove meTodebis danergviT miRebuli Sedegebi, dasaxulia mizne-
bi, situaciis gaumjobesebis gzebi da misi komerciuli perspeqtivebi. 

 

sakvanZo sityvebi: mosapirkeTebeli qvebi; sawarmoo xazebi; qvis blokebi; qvis 

sawarmoebi. 

 

Sesavali 

saqarTvelos bunebrivi mosapirkeTebeli qvebis sabadoebis gansakuTrebuloba 

mdgomareobs maT dekoratiulobaSi, xarisxSi, ganumeorebel Seferilobasa da 

samSeneblo masalebisadmi wayenebul fizikur-meqanikur TvisebebSi. 

fizikur-meqanikuri Tvisebebis, xangamZleobisa da dekoratiulobis maRali 

maCveneblebis gamo bunebrivi qvebi farTod gamoiyeneba mrewvelobaSi, sabinao da 

samoqalaqo mSeneblobaSi efeqturi sakedle da mosapirkeTebeli masalebis saxiT. 

aRsaniSnavia, rom kirqvebis, tufebisa da msgavsi qanebisaTvis damaxasiaTebelia 

mcire simkvrive, kargi Tboteqnikuri Tvisebebi, sakmarisi simtkice, medegoba, war-
moebis ekonomiuroba da dekoratiuloba, rac qmnis Senobebis arqiteqturuli gafo-
rmebisaTvis maTi gamoyenebis farTo SesaZleblobas.  

bunebrivi mosapirkeTebeli qvebi silamazisa da monumenturobis mixedviT war-
moadgens Seucvlel masalas Senobebisa da nagebobeis, fasadebisa da interierebis 

mosapirkeTeblad, agreTve arqiteqturul-samSeneblo nawilebisa da qandakebebis da-
samzadeblad. iseTi qanebi, rogoricaa kvarciti, graniti, marmarilo, gabro, labra-
doriti akmayofilebs arqiteqturis yvelaze maRal moTxovnebs. 

 
 
ZiriTadi nawili 

mSeneblobaSi bunebrivi qvebis farTo gamoyenebam ganapiroba qvis masalebisa 

da nakeTobebis nomenklaturis sxvadasxvaoba. daniSnulebis mixedviT bunebrivi sam-
Seneblo qvebi iyofa or jgufad: sakedle qvebad da msxvil blokebad (mosapirkeTe-
beli qvebis nedleuli).  
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sakedle qva. am saxes miekuTvneba calkeuli sakedle qvebi da sakedle blokebi. 

mrewvelobaSi gamosayenebeli sakedle qvebi warmoadgens iseT qanebs, romlebic 

ixerxeba araabraziuli mWreli muSa organoebiT (badrosebri xerxebiT, barebiTa da 

wriuli frezebiT). calkeuli sakedle qvebisa da sakedle blokebis moWra xdeba 

uSualod sangrevSi qvis saWreli manqanebiT. mza blokebs aqvs swori geometriuli 

forma da saWiro zomebi.  
kirqvebisagan da tufebisagan damzadebuli sakedle qvebi gamoiyeneba Senobe-

bisa da nagebobebis kedlebis, tixrebisa da sxva nawilebisaTvis. calkeuli sakedle 

qvebi mzaddeba ara umetes 40 kg masisa. bunebrivi qvisagan damzadebuli sakedle 

blokebis sigrZe SeiZleba iyos 500 mm-dan 3020 mm-mde, sigane _ 820_1000 mm, simaRle 

_ 300, 400 da 500 mm. 

maTi standartuli zomebi mocemulia qvemoT warmodgenil cxrilSi. 
 

sakedle qvebis standartebi 

qvis tipi zomebi, mm moculoba, m³ qvebis raode-
noba 1 m3-Si sigrZe sigane simaRle 

1 390 190 188 0.0141 71 
2 490 240 188 0.0223 45 

3 390 190 288 0.0215 47 

 ³   
msxvili blokebi aris iseTi namzadebi (naxevarfabrikatebi), romlebic mopo-

vebulia qanebis masividan da gankuTvnilia mosapirkeTebel da sxva arqiteqturul-

samSeneblo nakeTobaTa dasamzadeblad. bunebriv mosapirkeTebel qvebs unda hqondes 

lamazi feri, saWiro simtkice, masivis monoliTuroba, rac imis saSualebas unda 

iZleodes, rom maTgan miRebul sakmaod did blokebis unda gaaCndes maRali wina-
Roba gamofitvis procesebisadmi.  

dasaxerxad mopovebuli bunebrivi mosapirkeTebeli qvebi iyofa pasirebul da 

arapasirebul blokebad. moculobis mixedviT ki maTi dayofa xdeba msxvil, saSualo 

da wvril blokebad. blokebs unda hqondes sworkuTxedis forma. gadaxrebi swori 

kuTxidan da uswormasworoba (Sverilebi da CaRrmavebebi) ar unda aRematebodes 

pasirebuli blokebisaTvis 25 mm-s da arapasirebuli blokebisTvis _ 50 mm-s.  
feTqebadi nivTierebis gamoyeneba blokebis mopovebisas ar aris rekomendebuli, 

vinaidan igi iwvevs masivSi bzarebis warmoqmnas da misi mTlianobis darRvevas.  

moTxovnebi, romlebic waeyeneba blokebs da misgan damzadebul nakeTobebs 

simtkiceze, cveTadobaze, yinvagamZleobaze da sxva Tvisebebze, damokidebulia maTi 

gamoyenebis daniSnulebaze da ganiszRvreba Sesabamisi saxelmwifo standartiT.  

teqnikuri TvalsazrisiT qvis liTotipur saxesxvaobaTa potenciuri gamoyeneba 

ganisazRvreba petrografiiT, mineraluri SedgenilobiT, qimiuri da fizikur-meqa-
nikuri maxasiaTeblebiT. yvela zemoT CamoTvlili maxasiaTebeli qvis komerciuli 

momavlis teqnikur maxasiaTebels warmoadgens da swored maTi gaanalizebis Semdeg 

xdeba qvis warmoebisa da SerCevis Sesaxeb gadawyvetilebis miReba. zemoaRniSnulis 

garda, sayuradReboa agreTve karieridan qvis amoRebis meTodis SerCeva, garemos 

dacva, TviT saboloo produqtis tipi da isic, Tu ra saxis saqmianoba iqneba saWiro 

sakariero muSaobis Casatareblad. yvelaze mniSvnelovani karieris komerciuli per-
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speqtivis gansasazRvravad aris TviT sabadosa da qvis teqnikuri maxasiaTeblebis 

zedmiwevniT codna. qvemoT ganvixilavT TiToeuli maxasiaTeblis mniSvnelobas: 

petrografia gnsazRvravs rogorc kldovani reliefis (sabados) mineralebis 

xasiaTsa da geneziss, ise mineralebis Tanwyobas kldis SigniT. kldis (sabados) 

petrografiuli codna metad mniSvnelovania maSin, rodesac xdeba qvis saxesxva-
obebis gansazRvra, Tu ra variaciebi SeiZleba Segvxvdes sabados damuSavebisas (ma-
galiTad, feris cvalebadoba, kldis meqanikuri simtkicis Semcireba da sxv.). garda 

amisa, roca sabados gansakuTrebuli damuSaveba sWirdeba (Zalian mcxunvare mze, 

Zalze dabinZurebuli garemo da a. S.). petrografiuli monacemebi ZiriTadad gani-
xileba mineralogiur da qimiur monacemebTan erTad. petrografiuli analizi xdeba 

qvis Txeli fenis mikroskopis qveS SeswavliT. 

mineralogiuri Sedgeniloba. mineralogia Seiswavlis im masalis tipebsa da 

maxasiaTeblebs, romlebic qmnis kldes (sabados).  
mineralogiuri informaciis codna aucilebelia qvis komerciuli perspeqti-

visaTvis, radgan es informacia moicavs mis fizikur-meqanikur maxasiaTeblebs; aseve 

cnobebs imis Sesaxeb, Tu ra feris, laqebisa da a.S. variaciebs unda velodeT qvis 

damuSavebisas. laboratoriuli testi gansazRvravs bunebrivi cvalebadobis xarisxs 

rentgenis, difraqtometris saSualebiT. 
qimiuri Sedgeniloba. es parametri gansazRvravs qvis sabados Semadgeneli qi-

miuri elementebis raobasa da maT procentul maCveneblebs cal-calke. masalis 

qimiuri Sedgeniloba mniSvnelvan informacias iZleva qvis damuSavebis SemTxvevaSi 

garemoze mosalodneli zemoqmedebis gansasazRvravad (magaliTad, haeris dabinZu-
reba). garda amisa, qimiuri Sedgenilobis mixedviT SesaZlebelia informaciis miReba 

qvis tipis SesaZlo cvalebadobisa Tu defeqtebis Sesaxeb. qvis qimiuri anlizi 

keTdeba laboratoriaSi speqtometris saSualebiT. 

fizikur-meqanikuri maxasiaTeblebi. ornamentuli damuSavebis mizniT qvis gamo-
yenebis dros aucilebelia qvis fizikur-meqanikuri Tvisebebis codna. qvemoT moce-
mulia qvis ZiriTadi fizikur-qimiuri maxasiaTeblebi misi dekoratiuli daniSnule-
biT gamoyenebis mizniT:  

1. realuri kuTri masa da wyalSTanTqma ganisazRvreba koeficientis mixedviT 

masalis masasa da Sesabamis moculobas Soris (igulisxmeba vakuumi masalis SigniT 

an forianoba). es maxasiaTebeli saWiroa qvis realuri masis dasadgenad, raTa vi-
codeT, Tu ramdenad daawveba tvirTi gadamzid saSualebas misi transportirebisas 

da ra moculobas daikavebs igi; 
2.  wyalSTanTqma. saWiroa vicodeT isic, Tu ramdeni wylis STanTqma SeuZlia 

qvas da ramdenad foriania igi. es informacia gansakuTrebiT mniSvnelovania maSin, 

rodesac qvas xSiri kontaqti aqvs siTxesTan (abazana, samzareulo, gare mopirkeTeba 

da a.S.);  
3. forianoba gansazRvravs masalaSi vakuumis xarisxs kldis moculobasTan 

SefardebiT. es informacia gvaZlves qvis kompaqturobis Sefasebis saSualebas da, 

aqedan gamodinare, arapirdapir gvexmareba masalis meqanikuri gamZleobis Sefa-
sebaSi. am informaciiT SeiZleba ganisazRvros, Tu ramden wyals SeiZleba Seicavdes 

TviT karieri; 
4. simZimis mimarT gamZleoba gansazRvravs qvis mzidunarianobas. es gansaku-

TrebiT mniSvnelovania maSin, roca qva gamoiyeneba svetebis, TaRebis mSeneblobisas, 

aseve, iatakis mopirkeTebis dros; 
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5. yinvamedegoba gansazRvravs masalis gamZleobas garemos mimarT. igi izomeba 

-23-dan +30°0C-mde gayinva-galRobis meTodiT. es faqtori gare mopirkeTebisaTvis 

aris aucilebeli (magaliTad, bordiurebisaTvis) im qveynebSi, sadac mkacri 

klimaturi cvlilebebia; 
6. drekadobisadmi gamZleoba gansazRvravs qvis gamZleobas datvirTvis SemTxve-

vaSi. es faqtori gansakuTrebiT mniSvnelovania kibeebis, saxuravebis, svetebis, arqi-
travebis, gare mopirkeTebisaTvis Zalze qarian adgilebSi da a.S.; 

7.  simtkice saWiroa gakawvris mimarT qvis medegobis gansasazRvrad datvirTvis 

SemTxvevaSi. es faqtori Zalze mniSvnelovania iatakisa da rafebis damzadebis dros, 

gansakuTrebiT im adgilebSi, sadac Zalze xSiria moZraoba; 
8.  elastikuroba gansazRvravs qvis unars deformirdes datvirTvis SemTxvevaSi. 

es faqtori mniSvnelovania masalis datvirTvis dros, gansakuTrebiT kedlebis mo-
pirkeTebisas; 

9.  dartymis mimarT gamZleoba iZleva informacias qvis unarze, Tu ra SemTxve-
vebSi SeiZleba gadatydes igi. am faqtors didi yuradReba eqceva iatakis mopir-
keTebisas; agreTve quCebis mokirwyvlisa da Taroebis gakeTebis dros; 

10. Termuli gafarToeba gansazRvravs temperaturis cvalebadobis dros qvis 

Tvisebebss _ gafarToebasa da SekumSvas. es faqtori mniSvnelovania maSin, rodesac 

qva gamoiyeneba gansakuTrebul klimatur pirobebSi da gare mopirkeTebis Sem-
TxvevaSi. aqve SevniSnavT, rom muqi da Ria feris qvebi sxvadasxvanairad reagirebs 

aRniSnul faqtorebze; 
11. cveTamedegoba gansazRvravs qvis vargisianobas iatakisa da quCebis mokir-

wyvlis dros.  
qarTul qvebs adgilobriv da regionalur bazarze didi tradiciebi aqvs. zo-

gierTi karieri gamoyenebuli iyo ramdenime saukunis winaT da jer kidev maSin 

mopovebuli qvebi axlac amSvenebs Cvens qveyanaSi prestiJul Senobebs, taZrebs, sa-
saxleebs, cixeebs da a.S.  

saqarTvelos qvebis eqsportis perspeqtivebi Zalian SezRudulia, rac gamowve-
ulia sxva qveynebSi mopovebuli alternatiuli qvebis xarisxisa da raodenobis 

mniSvnelovani gaumjobesebiT. Savi zRvis auzis qveynebSi farTod aris ukve gavr-
celebuli uaxlesi qvis dammuSavebeli teqnika, rac maT saSualebas aZlevs awarmoon 

bevrad meti da kargi xarisxis produqcia. aqedan gamomdinare, cxadia, Tu ramdenad 

mkacri konkurenciaa Savi zRvis qveynebsa da sxva mezobel qveynebs Soris. magram es 

imas ar niSnavs, rom saqarTveloSi unda SevwyvitoT qvis mopoveba da damuSaveba. 

piriqiT, yvelanairad unda SevecadoT gavaumjobesoT CvenTan qvis damuSaveba, raTa 

saerTaSoriso standartebs mivuaxlovdeT. 
erovnul bazarze komerciuli perspeqtivebi sakmaod imedis momcemia. TandaTan 

izrdeba adgilobriv qvis nawarmze moTxovna. saqarTveloSi arsebul qvebs ucxour 

konkurentebTan SedarebiT ramdenime upiratesoba aqvs:  

• saqarTveloSi mopovebuli mosapirkeTebeli masalebi adgilobriv klimatzea 

morgebuli;  

• xelsayrelia maTi transportirebisa da Senaxvis faqtorebi (produqciis Cqari 

da iafi miwodeba); 

• advilia komunikacia da mwarmoebelsa da momxmarebels Soris pirdapiri kon-
taqtebi (arqiteqtorebTan, mSeneblebTan, dizainerebTan).  
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zemoaRniSnulis miuxedavad, qvis miwodeba mosalodnel adgilobriv moTxovnas 

ver gaumklavdeba, radgan faqtia, rom qveyanaSi ar arsebobs sawarmoebi, romlebic 

aRWurvilia iseTi Tanamedrove danadgarebiT, rogoric saWiroa adgilobrivi qvebis 

saerTaSoriso doneze dasaWrelad da gasaprialeblad.  

nebismier SemTxvevaSi, saqarTveloSi, sawarmoo xazebis muSaobis efeqturobis 

gasaumjobeseblad saWiroa uzrunvelyofil iqnes:  
• lodebis ukeTesi forma da zoma (rac SeiZleba miRweul iqnes rekomendebuli 

inovatoruli qvis mopovebis sistemis saSualebiT); 

• axali almasisTaviani stacionaruli danadgaris gamoyeneba, romelic lodebis 

did blokebad daxerxvis saSualebas iZleva; 

• lodebis saWreli Tanamedrove danadgarebis gamoyeneba, romlebsac SeuZlia 

ara marto 30 an 40 sm-iani sqeli filebis, aramed didi blokebis daWrac; 

• kalibraciis da gasaprialebeli ufro efeqturi xazebis gamoyeneba, vidre ar-
sebuli xelis xelsawyoebia. 

am droisaTvis saqarTveloSi zogierTi mwarmoebeli arsebuli komerciuli miz-
nis misaRwevad ukve iyenebs sawarmoo xazebs, magram sawarmoo manqanebi Zalian 

moZvelebuli da primitiulia. dReisaTvis arsebuli sawarmoebis mier gamoSvebuli 

saboloo produqciis xarisxobrivi maCveneblebi mniSvnelonad Camouvardeba sxva 

qveynebSi warmoebul qvis standartebs. 

gasaTvaliswinebeli da mniSvnelovania is faqti, rom arsebuli pandemiidan 

gamomdinare, sakmaod bevri evropeli qvis dileri stumrobs saqarTvelos. maTi 

amocanaa ufro iafi bazrebis moZieba ukeTesi mogebis misaRebad. 
 

daskvna 

amrigad, SeiZleba iTqvas, rom dRes saqarTvelos xelsyreli pozicia uWiravs 

am mimarTulebiT, radgan ekonomikur WrilSi evropelebisaTvis samomavlod qar-
Tuli produqtebi sakmaod mimzidvelia, oRond aucilebelia am perspeqtivis sworad 

gamoyeneba.  

mniSnelovania swori investiciebis ganxorcieleba, Tanamedrove manqana-dana-
dgarebiT karierebze blokebis mopoveba da maTi gadamuSaveba. es yvelaferi ki cal-
saxad imis garantiaa, rom evropeli partniorebis moTxovnebi martivad dakmayo-
fildes. es ki sasikeTod Secvlis qveyanaSi arsebul ekonomikur pirobebs. gaCndeba 

meti samuSao adgili da sagrZnoblad gaumjobesdeba socialuri done.  

dReisaTvis ramdenime mwarmoebeli ukve muSaobs eqsportze da warmatebiT Ta-
namSromlobs evropel partniorebTan. 
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Resume. The current situation of the processing of various paving stone deposits in Georgia is 
discussed. The question of the qualifications of entrepreneurs and the personnel working with them is studied. 
The results obtained by the introduction of modern methods of deposit processing are presented, the goals, 
ways of improving the situation and its commercial prospects are set. 

 
 Keywords: paving stones; production lines; stone blocks; stone enterprises. 
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samTo teqnologia 

 

 

mosapirkeTebeli qvebis sabadoebis damuSavebis sistemebi da 
salieTis gamarmariloebuli kirqvis sabados Tanamedrove 
meTodebiT damuSavebis analizi 

irakli gujabiZe, vaxtang xvedeliZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: SemuSavebulia sxvadasxva danadgarisa da teqnologiis gamoyenebiT 

mosapirkeTebeli qvebis sabadoebis damuSavebis meTodebi. daxasiaTebulia salieTis 

gamarmariloebuli kirqvis sabados arsebuli mdgomareoba. blokebis dasamuSave-
blad Seqmnilia iseTi meqanikuri saSualebebi, romelTa meSveobiT xorcieldeba 

saWiro zomisa da swori formis blokebis damzadeba. aseTi saSualebebi xels Seu-
wyobs rogorc blokebis xarisxisa da sabados masividan maTi gamosavlis procentis 

gazrdas, ise amoRebuli produqciis TviTRirebulebis Semcirebas. 

 

sakvanZo sityvebi: gamarmariloebuli kirqva; damuSaveba; karieri; komerciuli 

bloki; sabado. 

 

Sesavali 

salieTis gamarmariloebuli kirqvis sabado ganlagebulia zestafonis Crdilo 

aRmosavleTiT daaxloebiT 30km-is daSorebiT da mdebareobs zR.d.-dan daaxloebiT 

530 m simaRleze, sof. kacxidan (WiaTuris r-ni) samxreTiT 3 km-Si. manZili quTaisidan 

Seadgens daaxloebiT 80 km-s, xolo Tbilisidan 190 km-s. samuSao obieqtamde misvla 

SesaZlebelia samanqano gziT.  
sabadoze arsebuli qva kalcium-karbonatuli Sedgenilobisaa da umetes Sem-

TxvevaSi xasiaTdeba gaqvavebulobiT. misi feri mowiTaloa, garkveul adgilebSi ki 

Ria-movardisfro, wiTel-moyavisfro. igi xSirad gamdidrebulia moTeTro kalcitis 

formis uCveulo ornamentebiTa da wiaRiseuli makrofaunis fragmentebiT. sakmaod 

xSirad gvxvdeba TeTri kalcitiT Sevsebuli zogierTi karstuli naprali. sabado 

miemarTeba siRrmisaken 40O0-iani daxrilobiT. 
 
 
ZiriTadi nawili 

bunebrivi mosapirkeTbeli masalebis amoRebisa da gadamuSavebis meTodebi. bu-
nebrivi mosapirkeTbeli masalebis amoRebisa da gadamuSavebis kuTri wili sa-
xelmwifo samTo sawarmoebSi saerTo moculobis 8-9 %-s Seadgens; mosapirkeTebeli 

qvebis blokebis amoRebis afeTqebiTi meTodi saqarTvelos mosapirkeTebeli qvebis 

karierebze xangrZlivi drois ganmavlobaSi gamoiyeneboda.  
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teqnologiuri procesis pirvel stadiaze masividan denTis muxtebis afeTqebiT 

xdeboda msxvili monoliTebis gamoyofa da Semdeg burRva-soluri meTodiT stan-
dartul blokebad xeliT danawevreba. Sromatevadi samuSaoebisa da blokebis dam-
zadebaze gaweuli danaxarjebis Semcirebis mizniT saxelmwifo samTo institutis 

mier damuSavebul iqna mosapirkeTebeli qvebis mimarTuli gapobis (gaCexis) meTodi, 

rac gulisxmobda miaxloebuli muxtebis afeTqebas sadetonacio zonris saSua-
lebiT. es meTodi daSvebul iqna saxelmwifo standartiT farTo moxmarebisaTvis. 

cxrilSi warmodgenilia burRva-afeTqebiTi samuSaoebis ZiriTadi parametrebi 

qanebis gapobisas. 

 

mosapirkeTbeli qvebis blokebis damzadebisas burRva-afeTqebiTi samuSaoebis 

optimaluri parametrebi: 

Q 
 qanebi 

sadetonacio 
zonris 

monaWrebis 
raodenoba 

 
Spurebs Soris manZili, Spurebis diametri, mm 

25 30 35 40 45 
feradi marmarizebuli 
kirqva 

1 
2 

0,33 
0,46 

0,29 
0,41 

2,25 
0,35 

0,24 
0,34 

0,22 
0.31 

TeTri da Savi 
marmarilo, ruxi 
marmarizebuli kirqva 

1 
2 

0,30 
0,42 

0,26 
0,32 

0,21 
0,30 

0,20 
0,29 

0,19 
0,27 

msxvilmarcvlovani 
teSeniti 

1 
2 

0,25 
0,35 

0,22 
0,31 

0,20 
0,28 

0,18 
0,25 

0,17 
0,24 

saSualomarcvlovani  
teSeniti, graniti  

1 
2 

0,22 
0,31 

0,19 
0,27 

0,17 
0,25 

0,16 
0,23 

0,15 
0,21 

wvrilmarcvlovani 
teSeniti, mkvrivi 
graniti, dioriti 

1 
2 

0,19 
0,28 

0,17 
0,25 

0,16 
0,22 

0,14 
0,20 

0,13 
0,19 

tufi, forovani 
bazalti 

1 
2 

0,18 
0,25 

0,16 
0,22 

0,14 
0,20 

0,13 
0,18 

0,12 
0,17 

Aandeziti 

 
1 
2 

0,16 
0,23 

0,15 
0,20 

0,13 
0,18 

0,12 
0,17 

0,11 
0,16 

 

zemoaRniSnuli teqnologiis gamoyenebiT SesaZlebeli gaxda samTo masividan 

blokebis gamosavlis gazrda saSualod 70 %-iT; Sromis danaxarjebis Semcireba 

burRvisas 75 %-iT, xolo xeliT gapobisas _ 80 %-iT. specialuri kvlevebiT dad-
genilia, rom burRva-afeTqebiTi samuSaoebis optimaluri parametrebis gamoyenebisas 

qvis rRvevis zonis sigane Spuris mimdebare sivrceSi ar aRemateba 30 mm-s. 

mosapirkeTebli qvebis blokebis mopovebis meqanikuri meTodi. saqarTvelos 

qvis dasamuSaebeli sabadoebis samTo-geologiuri monacemebis analizma cxadyo, rom 

simtkicis maCveneblebis mixedviT moqmed karierebze SeiZleba warmatebiT iqnes ga-
moyenebuli blokebis damuSavebis meqanikuri saSualebebi, romlebic saWiro zomis 

swori formis blokebis miRebis, xarisxis gaumjobesebis, masividan blokebis gamo-
savlis procentis gazrdisa da amoRebuli produqciis TviTRirebulebis Semcirebis 

saSualebas iZleva. aRsaniSnavia, rom masivis bzarianoba, sali CanarTebis arseboba 

da sabados rTuli Cawolis pirobebi xels uSlis msxvili blokebis miRebas. amis 

gamo qvis sabadoebis racionaluri damuSavebisas gansakuTrebuli mniSvneloba aqvs 
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qvis amoRebis meTodis sworad SerCevas, masividan qvis mocilebis saSualebebs, sa-
muSaoTa frontis ganlagebasa da sasargeblo wiaRiseulis Cawolis pirobebis gaT-
valiswinebiT safexurebis niSnulebs, agreTve qvis Semamsubuqebeli gapobisa da ga-
xerxvis sibrtyeebis mimarTulebebs. 

mosapirkeTbeli qvebis dammuSavebeli sabadoebisaTvis blokebis mopovebis ar-
sebuli meqanizaciis saSualebebidan yvelaze misaRebia: qvis saWreli manqanebi, ba-
giriani xerxebi da saburR-hidravlikuri danadgarebi.  

qvis saWreli manqanebi gamoiyeneba dasaxerxi qvis sabadoebis (marmarilo, tufi, 

kirqva, fiqlebi da sxv.) damuSavebisaTvis, romelTa simkvrive kumSvaze ar aRemateba 

120 megpa-s. aseTi manqanebis muSaobis principi emyareba viwro Wrilis Seqmnas qvis 

masivSi. am mizniT manqanebi aRWurvilia specialuri muSa organoebiT, romelTa 

saWrisebi armirebulia sali SenadnobebiT. muSa organoebis tipis mixedviT qvis 

saWreli manaqanebi SeiZleba iyos diskosebri, barisebri da rgolurfrezebiani 

(wriulfrezebiani).  
diskosebri qvis saWreli manqanebi (СМ-89АУ, СМР-025, СМР-026 da sxv.) aRWur-

vilia diskoiani xerxebiT da gankuTvnilia wvrili sakedle blokebis masividan 

amosaRebad, romlis simkvrive kumSvaze 10-40 megpa-ia.  
diskoiani xerxebiT aRWurvili qvis saWreli manqanebi martivi konstruqciisaa, 

saimedoa eqspluataciisas da uzrunvelyofs gaxerxvis minimalur siganes, magram 

aqvs garkveuli naklic, radgan xerxis Wris maqsimaluri siRrme ar aRemateba dis-
koiani xerxebis diametris 40 %-s. garda amisa, diskoiani qvis saWreli manqanebi ar 

aris daculi dinamikuri gadatvirTvisagan. 
barisebri qvis saWreli maqanebi (КМAЗ-188, КМХ-2, СТ-320УН, Т55-НУ da sxv.) 

gamoiyeneba saxerxi qvebis sabadoebis damuSavebisas msxvili blokebis dasamza-
deblad. bolo xanebSi sazaRvargareT (germania, belgia, safrangeTi, bulgareTi da 

sxv.) farTo gamoyeneba pova qvis saWrelma manqanebma, romlebic aRWurvilia 25_30 mm 

sisqis Txeli barebiT. magaliTad, firma korfmani uSvebs barian qvis saWrel man-
qanebs (Т320-УН; Т55-НУ da sxv.), romlebic gankuTvnilia Ria samTo samuSaoebisaTvis. 

am firmis monacemebis mixedviT qvis saWreli manqana Т320-УН SeiZleba gamoyenebul 

iqnes blokebis amosaRebad (qanebis simkvrive kumSvaze Seadgens 204 megpa-s, baris 

sasargeblo sigrZe _ 3,2 m-s, yelis sigane _ 42-43 mm-s).  
Cven qveyanaSi aseTi tipis danadgari SeiZleba rekomendebul iqnes msxvili 

blokebis amosaRebad bolnisis sabados ss „bolnisis tufis“ da msgavs sabadoebSi. 

barebiT aRWurvili qvis saWreli manqanebi xasiaTdeba mcire masiT da zomebiT, ka-
rierze kargi manevrirebiT, Rrmad Caxerxvis SesaZleblobiT da sxv. unda aRiniSnos, 

rom barisebri mWreli organoebis mqone qvis saWreli manqanebi rTuli kons-
truqciisaa. aqvs didi raodenobiT moZravi kvanZebi, romlebic male cvdeba. garda 

amisa, isini Zalian mrZnobiarea dinamikuri datvirTvebis mimarT. 

rgolurfrezebiani qvis saWreli manqanebi (СМ-177, СМР-028, СМР-029) gan-
kuTvnilia qvis sabadoebis damuSavebisas 120 megpa simkvrivis mqone msxvili blo-
kebis misaRebad. aseTi blokebis gamoyeneba SesaZlebelia grZivi da flanguri gam-
kveTi tranSeebis mosawyobad. garda amisa, am tipis qvis saWreli manqanebi xasiaTdeba 

mWreli organos gamoyenebis maRali koeficientiT (65_75 %), gamoirCeva univer-
salurobiT, didmwarmoebluri da saimedoa eqspluataciisas. isini uzrunvelyofen 

blokebis masividan srul mocilebas; amasTan, miRebul blokebs aqvs wesieri geo-
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metriuli forma da swori zedapiri. Tumca aRniSnul manqanebs garkveuli naklic 

aqvs, radgan ar gaaCnia dinamikuri datvirTvebisagan dacvis saSualebebi da maT mier 

amoRebuli blokebi siganiTa da simaRliT SezRuduli zomebisaa. miuxedavad amisa, 

amgvari blokebi SeiZleba warmatebiT iqnes gamoyenebuli bolnisis tufi-lavas saba-
dos, eklaris kirqvebis sabados, salieTis gamarmariloebuli kirqvebis sabadosa 

da sxvaTa dasamuSaveblad. 
bagiriani xerxebi (mwarmoebeli firmebia: pelegrini, diorjini, mejiberi, ber-

nardi da sxv.) gankuTvnilia qvis monoliTebis masividan mosacileblad, romelTa 

dayofa blokebad SemdgomSi sxva saSualebebiT xorcieldeba. bagiriani xerxebs 

farTod iyeneben italiaSi, safrangeTSi, portugaliaSi, aSS-Si da sxvagan tufis, 

marmarilos, kirqvis, bazaltis, granitisa da sxva sabadoebis dasamuSaveblad. 
bolo xanebSi aqtiurad iyeneben salSenadnobian, sayelurebian da almasis 

gvirgvinian bagirian xerxebs. saerTod, bagiriani xerxebi xasiTdeba ubralo kons-
truqciiT, mosamzadebeli samuSaoebis mcire moculobiT da martivi momsaxurebiT, 

gamoirCeva gaxerxvis SedarebiT maRali energotevadobiT, saWiro zomis blokebisa 

da monoliTebis miRebis SesaZleblobiT. amasTan, am xerxebis mniSvnelovani da-
debiTi mxarea isic, rom muSaobs yvela sezonze da martivad egueba yvelanair 

bunebriv pirobebs. masivis maRali bzarianobis miuxedavad, SeuZlia mkveTrad gazar-
dos mwarmoebluroba da sxv. 

istoria. karieri amoqmedda 1936 wels. ZiriTadi samuSao mimarTuleba iyo mar-
marilos namsxvrevis warmoeba da SigadaSig mosapirkeTebeli filebis daxerxva. 1992 

wels sabadoze Camovida italiel operatorTa jgufi, romelic samuSaoebs atarebda 

almasis mavTuliani danadgarebis gamoyenebiT. isini 5 wlis ganmavlobaSi muSa-
obdnen da maT mier mopovebuli produqciis saerTo raodenobam Seadgina 1500 m3, 

romlis umetesi nawilis (1200 m3) eqsporti kompania COGEMAR-ma ganaxorciela ita-
liaSi, 200 m3 ki jer kidev karieris teritoriazea. 1992 wels komerciuli blokebis 

Rirebuleba meryeobda $100/m3-sa da $720/m3-s Soris, magram 1997 wels karieris damu-
Saveba Sewyda gaurkveveli mizezebis gamo.  

salieTis gamarmarilovebuli kirqvis sabadoze 2010_2012 wlebSi kvlav ga-
naxlda mopovebiTi samuSaoebis warmoeba. amjerad ukve adgilobrivma kompaniam Sps 

„marmorosიm“ daiwyo komerciuli blokebis amoReba, almasisbagiriani danadgarebisa 

da haeris saburRebis meSveobiT. maT sakmaod kargi Sedegebic miiRes. ori wlis 

ganmavlobaSi sezonurad muSaobdnen da sul jamSi gamovida 10 samuSao Tve. am xnis 

ganmavlobaSi maT sabadoze gadaxsnes 2000_2500 m3³samTo masa, saidanac 230 m3 saeqs-
porto komerciuli bloki amoiRes da 750 m3³adgilobrivi bazrisaTvis damakmayo-
filebeli blokebi. aseTi Sedegi aRniSnuli sabadosaTvis Zalian kargia. arsebuli 

monacemebiT sabadoze gamosavlianoba 40 %-mde gaizarda.  

komerciuli mxare. masalis feri da saxeoba sainteresoa ara marto dekora-
tiuli miznebisa da vertikaluri mopirkeTebisaTvis, aramed arqiteqturul-orna-
mentuli xelovnebis nimuSebisTvisac. mowiTalo marmarilosa da kirqvaze didi moT-
xovnaa saerTaSoriso bazarze da maTi fasebi meryeobs (FOB-is safuZvelze) 350-dan 

700 aSS dolaramde yovel m3-ze (xandaxan fasi ufro maRalicaa specialuri feradi 

maxasiaTeblebisaTvis). ucxoeli klientebi daJinebiT moiTxoven, rom blokebi kar-
gad iyos SerCeuli (hqondes paralelepipedis forma da ornamenti, normaluri zoma 
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Tanamedrove saWreli danadgarisaTvis Sesaferisi da ar unda Seicavdes SemTxveviT 

fizikur defeqtebs). 
sabadoze Catarebuli samuSaoebis Semdeg rogorc 1992_1997, ise 2010_2012 wlebSi 

naTlad gamoCnda, rom SesaZlebelia amgvari maxasiaTeblebis mqone blokebis amo-
Reba. ase rom, Tavisuflad SeiZleba ucxoel potenciur partniorTa moTxovnebis 

dakmayofileba. 
 

daskvna 

karieris aRdgena moiTxovs arcTu umniSvnelo investiciebs karierisaTvis 

saWiro xelsawyo-danadgarebisaTvis (almasisbagiriani saxerxi, meqanikuri saburRi 

danadgarebi da kompresorebi, gamxleCi da amwe-danadgarebi, satvirTo manqanebi 

blokebis, narCenebisa da teqnikis gadasazidad). ramdenadac bazarze dReisaTvis 

msgavsi Seferilobis mosapirkeTebel qvebze moTxovna TiTqmis ar arsebobs, kiTxvis 

niSnis qveS dgas investiciis ekonomikuri sicocxlisunarianoba. marketinguli 

TvalsazrisiT sasurvelia sabado darCes rezervulad da mzad iyos dasamuSaveblad 

im SemTxvevaSi, Tu momavalSi bazarze mowiTalo feris qvebze moTxovna gaizrdeba. 
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MINING TECHNOLOGY 
 

PROCESSING METHODS OF PEVING STONE DEPOSITS AND ANALISIS OF 
SALIETI SALTED LIMESTONE DEPOSIT TREATED WITH MODERN METHODS 

I. Gujabidze, V. Khvedelidze 

(Georgian Technical University) 
 

Resume. The methods of processing the paving stone deposits in Georgia have been developed using 
different equipment and technology. The current condition of Salieti limestone deposit is characterized. Such 
mechanical means have been created for block processing, through which blocks of the required size and 
correct shape are made. Such means will help to increase the quality of the blocks and the percentage of their 
output from the deposit massif, as well as to reduce the cost of extracted products. 

 
 Keywords: commercial block; marbled limestone; ore; processing; quarry. 
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qimia 

 

 

zogierTi 3D-liTonis Sereulligandiani (azelainmJavas 

dihidrazidi, 2-amino-6-meTilpiridini) koordinaciuli naerTebis 
sinTezi da kvleva 

zurab gogberaSvili, maia cincaZe, nino kilasonia, nana gegeSiZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: dReisaTvis axali koordinaciuli naerTebis sinTezis mimarTulebiT 

kvlevebi kvlav grZeldeba, xolo biokompleqsebis qimia TiTqmis damoukidebeli dar-
gi xdeba. umniSvnelovanesia iseTi naerTebis miReba, romlebsac maRali farma-
kologiuri da baqtericiduli aqtiuroba eqneba. araorganuli sinTezis meTodo-
logia axal saSualebebs eZebs araorganuli naerTis molekulaSi biologiurad aq-
tiuri organuli ligandebis Sesayvanad, da, amavdroulad, kompleqswarmomqmnelebad 

iseTi liTonebis gamosayeneblad, romlebsac e.w. „sicocxlis liTonebs“ uwodeben.  

kvlevis mizans warmoadgenda Sereulligandiani koordinaciuli naerTebis sin-
Tezi ori organuli ligandis _ azelainmJavas dihidrazidisa da 2-amino-6-meTil-
piridinis gamoyenebiT. sinTezisaTvis SeirCa gardamavali tipis liTonebi: kobalti, 

nikeli, spilenZi, rkina, manganumi. SemuSavda sinTezis meTodika. sinTezi Catarda 

Sereul gamxsnelebSi. 
 
sakvanZo sityvebi: donoruli atomi; kompleqswarmomqmneli; kompleqswarmoqmna; 

organuli ligandi; 3D-liTonebi; Sereulligandiani koordinaciuli naerTi. 

 

Sesavali 

ligandis saxiT azelainis mJavas dihidrazidis gamoyeneba sainteresoa ramde-
nime TvalsazrisiT. pirvel rigSi unda aRiniSnos, rom karbonmJavaTa hidrazidebi, 

maT Soris azelainis dihidrazidic, or hidrazidul dajgufebas Seicavs, romleb-
Sic biologiuri TvalsazrisiT mniSvnelovania O C NH= − -fragmenti. kompleqswar-
moqmnis TvalsazrisiT ki rogorc Teoriuli, ise praqtikuli Rirebuleba aqvs 

meTilpiridinis nawarmebsac da, kerZod, 2-amino-4,5 da 6-meTilpiridinebs, radgan, 

cnobilia, rom aminopiridinebi da maTi nawarmebi mravali samkurnalo preparatisa 

da biostimulatoris Semadgenel nawils warmoadgens. rac Seexeba kvlevisTvis Ser-
Ceul meore ligands _ 2-amino-6-meTilpiridins, is sakmaod farTodaa Seswavlili, 

Tumca mxolod monoligandiani kompleqsebis warmoqmnisas. 
 
 

ZiriTadi nawili 

eqsperimentuli nawili moicavs azelainis mJavas dihidrazids _ 9 2 4 2 ( )C H ON O L

(nax. 1) da 2-amino-6-meTilpiridins _ 1
6 8 2 ( )C H N L  (nax. 2). 
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 nax. 1. azelainis mJavas dihidrazidi 

  
 nax. 2. 2-amino-6-meTilpiridini  

 
sinTezis dawyebamde kvantur-qimiuri gaTvlebis Tanaxmad miRebul iqna aseTi 

Sedegi: azelainmJavas dihidrazidi tetradentaturi ligandia da donoruli ato-
mebis saxiT Seicavs karbonilis jgufebis or Jangbad-atoms da ori hidraziduli 

dajgufebis azotis oTx atoms. rac Seexeba aminopiridinis molekulas, misi kom-
pleqswamoqmnis unaris Sesaxeb monacemebi aRebulia literaturidan.  

sinTezisTvis sawyis marilebad SeirCa: 2 2 4 4, , , ,CoCl NiCl CoSO NiSO 3 2( ) ,Co NO

3 2 4 4 2 2 2 2( ) , , , , , ( ) , ( )Ni NO CuSO FeSO MnCl CuCl Co NCS Ni NCS . marilebis, ligandebis gasuf-

Taveba ganxorcielda gadakristalebiT wyalxsnarebisa da eTanolxsnarebisagan. 

sinTezis dawyebamde Seswavlil iqna ligandebis xsnadoba wyalsa da organul 

gamxsnelebSi. 2-amino-6-meTilpiridinis xsnadobis Sesaxeb monacemebi literaturida-
nacaa cnobili, xolo, rac Seexeba azelainis mJavas dihidrazids, misi xsnadobis 

Sesaxeb cnobebi literaturaSi faqtobrivad ar arsebobs. 
xsnadobis Seswavlis Semdeg sinTezis Casatareblad SeirCa eTanoli da wyali. 

Semdgom amisa, sawyisi nivTierebebi gasufTavda gadakristalebiT: aminopiridini 

eTanolisagan, xolo dihidrazidi-eTanol-wyalxsnarisagan. 
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sinTezis zogadi meTodika. liToni, Lda 1L aRebul iqna TanafardobiT 1:1:2. sin-
Tezi Catarda rogorc eTanolSi, aseve, zogierT SemTxvevaSi eTanol-wyalxsnarSi, 

kompleqsnaerTis gamoyofis siCqare sxvadasxva liTonis SemTxvevaSi gansxvavebuli 

iyo. 

 marils gacxelebiT da mudmivi moreviT vxsnidiT daaxloebiT 5-8 ml eTa-
nolSi, azelainis mJavas dihidrazids _ minimaluri raodenobis wyalSi (daaxloebiT 

5-8 ml) da Semdeg vamatebdiT 5-ml eTanols, vdgamdiT wylis abazanaze da 

vagrZelebdiT gacxelebas uwyveti moreviT. meore ligandi _ 2-amino-6-meTilpiridini 

civ eTanolSi kargad ixsneba, gaxsnisTanave eTanolxsnars aseve vaTavsebdiT wylis 

abazanaze.  

erTnairi temperaturis cxel xsnarebs, romlebic organul ligandebs Seicavs, 

swrafad vurevdiT erTmaneTSi, isev vaCerebdiT wylis abazanaze da aseve swrafad 

vamatebdiT marilis cxel eTanolxsnars. zogierT SemTxvevaSi xsnari mxolod imR-
vreoda da icvlida fers, zog SemTxvevaSi ki myisierad xdeboda naleqis gamoyofa. 

sareaqcio narevs vayovnebebdiT araumetes 3 dRe-Ramisa, Semdeg vacilebdiT 

deda xsnars da gamoyofil fxvnils an kristalebs vaSrobdiT. 

Tiocianaturi kompleqsnaerTebis sinTezis meTodika iseTive iyo, Tumca, uSu-
alod kompleqswarmoqmnis reaqciis Catarebamde sawyis etapze eTanolxsnarSi va-
TavsebdiT kobaltisa da nikelis Tiocianatebs. amisaTvis reagentebad viRebdiT 

kobaltis (II) da nikelis (II) qloridebs da kaliumis rodanids. reaqcia mimdina-
reobda maRal temperaturaze eTanolxsnarSi. Sedegad miiReboda naleqis saxiT 

kaliumis qloridi, xolo xsnarSi warmoiqmneboda liTonis Tiocianati, romelsac 

Semdgom viyenebdiT kompleqswarmoqmnis reaqciis Casatareblad: 

22 ( ) 2KNCS MeCl Me NCS+ → 2KCl+ ↓ , 
sadac 

( ); ( )Me Co II Ni II= . 
 ase rom, ganisazRvra sinTezirebuli naerTebis lRobis temperatura. amasTan, 

Seswavlil iqna maTi xsnadoba sxvadasxva gamxsnelebSi. Sedegebi warmodgenilia 

cxrilSi. 

 

 sinTezirebuli naerTebis xsnadoba sxvadasxva gamxsnelSi 
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CoCl2 ∙L∙2LI gazx.  uxsn. uxsn. xsn. uxsn. uxsn. xsn. xsn. m.x. lurji 

Co(NCS)2 ∙L∙2L
I gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn. xsn. m.x. vardisferi 

CoSO4∙L∙2LI gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn xsn m.x. vardisferi 

Co(NO3)2 ∙L∙2LI gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn. xsn. m.x. vardisferi 

NiCl2

. 
L L

I
 2  

gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn. xsn. m.x. cisferi 

Ni(NCS)2
. 
L L

I
 2  

gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn. ხსნ m.x. mwvane 
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Ni(NO3)2 
. 
L L

I
 2  

gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn. xsn. m.x. lurji 

NiSO4 
. L LI 2  

gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn. xsn. m.x. cisferi 

CuSO4 
. 
L 

.
L

I
 2  

gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn. xsn. m.x. lurji 

CuCl2 
. 
L 

.
L

I
 2  

gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn. xsn. m.x. lurji 

MnCl2 
. 
L 

.
L

I
 2  

gacx. uxsn. uxsn. xsn. uxsn. uxsn. xsn. xsn. m.x. lurji 

 
 

daskvna 

amrigad, Catarebuli kvlevebis safuZvelze sinTezirebulia 12 sruliad axali 

koordinaciuli naerTi, romlebic mdgradia haerze. gansazRvrulia maTi lRobis 

temperatura da Seswavlilia xsnadoba araorganul da organul gamxsnelebSi. fe-
ris dadgena ki SesaZlebeli gaxda mxolod gaSrobis Semdeg. 
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CHEMISTRY 
 

SYNTHESIS AND STUDY OF MIXED-LIGAND (AZELAIC ACID DIHYDRAZIDE<2-
AMINO-6METHYLPYRIDINE) COORDINATION COMPOUNDS OF 3D-METALS 

Z. Gogberashvili, M. Tsintsadze, N. Kilasonia, N. Gegeshidze 

(Georgian Technical University) 
 

Resume. Nowadays the research in the direction of the synthesis of new coordination compounds still 
continues, however, the chemistry of biocomplexes is becoming an almost independent area. It is very 
important to obtain compounds with high pharmacological and bactericidal activity. The methodology of 
inorganic synthesis is looking for new ways of introducing biologically active organic ligands into the molecule 
of an inorganic compound, and at the same time, the so-called complexing agents "metals of life". The aim of 
our research was the synthesis of mixed-ligand coordination compounds using two organic ligands, azelaic 
acid dihydrazide and 2-amino-6-methylpyridine. Transition metals were chosen for synthesis: cobalt, nickel, 
copper, iron, manganese. A synthesis method has been developed. The synthesis was carried out in mixed 
solvents. 

 
 Keywords: complexation; complexing agent; coordination compound with mixed ligands; donor atom; 

organic ligand; 3D metals. 
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qimia 

 

 

saqarTvelos mineraluri da bunebrivi resursebis safuZvelze 
Tanamedrove Txevadi kosmetikuri saSualebebis recepturis 
SemuSaveba da kvleva 

venera jiqiZe, Tamar cincaZe, pavle iaviCi  

(saqarTvelos teqnikuri universiteti) 

 

reziume: kosmetikuri misTi unikaluri Tavis movlis efeqturi saSualebaa 

sprei formatSi. igi Seicavs Zvirfasi eTerzeTebisa da zeTebis wyalSi xsnad fraq-
ciebs, mcenareul hidrolatebs, samkurnalo Tu parfiumeriuli daniSnulebis mcena-
reul eqstraqtebs, mineralebs, peptidebs, proteinebs, bifidobaqteriebis kompleq-
sebs da sxva mniSvnelovan komponentebs. igi msubuqia, hidralizebuli forma aqvs 

da misi gamoyeneba SeiZleba mTeli dRis ganmavlobaSi kanis damatebiTi datenia-
nebisa da makiaJis fiqsaciisaTvis. „bakurianis“ mineraluri wyali, rogorc sabaziso 

komponenti, warmatebiT gamoiyeneba am miznis misaRwevad. multifunqciuri Tvise-
bebidan gamomdinare, kosmetikuri misTi saxis, sxeulisa da Tmis erTdroulad mov-
lis saSualebacaa. pirvelad moxda bakurianis wyaros wylis bazaze svadasxva kos-
metikuri gamis iseTi recepturebis Seqmna, romlebic iTvaliswinebs saqarTvelos 

floris biologiurad aqtiuri nivTierebebisa da zeTebis gamoyenebas. es recep-
turebi efuZneba analizur, teqnologiur, biofarmacevtul kvlevebsa da kosmecev-
tikis ZiriTad principebs. SemuSavda zemoaRniSnuli kosmetikuri saSualebebis stan-
dartizaciis meTodebi. 

 

sakvanZo sityvebi: bunebrivi mineraluri wylis saxis sprei-misTi; zeTebi da 

eTerzeTebi; Termuli wyaros wylis misTi; kosmetikuri misTi; mcenareuli eqstraq-
tebi; saxis damatenianebeli, aRmdgeni sprei-misTi; hidrolatebi. 

 

Sesavali 

saqarTvelos bunebrivi mineraluri wylebis unikaluri Sedgeniloba, optima-
luri raodenobis mineraluri kompleqsebiT gajerebuli naturaluri wyaros wyali 

saukeTesoa rogorc axalgazrdobis, ise silamazis SesanarCuneblad da Tanamedrove 

Txevadi kosmetikuri saSualebebis Sesaqmnelad, romlebic atenianebs, amSvidebs, 

aRadgens, arbilebs da aZlierebs kanis damcav funqcias. „bakurianis“ mineraluri 

wyali, rogorc sabaziso komponenti, efeqturi saSualebaa kanis bunebrivi dateni-
anebisa da misi yoveldRiurad movlisaTvis [1, 4]. 

rogorc aRvniSneT, kosmetikuri misTi Tavis movlis erT-erTi unikaluri sa-
Sualebaa sprei formatSi. igi Seicavs Zvirfasi eTerzeTebisa da zeTebis wyalSi 

xsnad fraqciebs, mcenareul hidrolatebs, samkurnalo Tu parfiumeriuli daniS-
nulebis mcenareul eqstraqtebs, mineralebs, peptidebs, proteinebs, bifidobaqte-
riebis kompleqsebs da sxva mniSvnelovan komponentebs. misi gamoyenebisa da daniSnu-
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lebis bunebidan gamomdinare, igi Zalze msubuqia da hidralizebuli forma aqvs. 

misi gamoyeneba SesaZlebelia mTeli dRis ganmavlobaSi saxis damatebiTi datenia-
nebisa da makiaJis fiqsaciisaTvis. multifunqciuri Tvisebebis gamo misTi saxis, 

sxeulisa da Tmis erTdroulad movlis saSualebas iZleva [2, 5].  

saqarTvelos flora mdidaria sxvadasxva samkurnalo Tvisebis mqone mravalfe-
rovani mcenareebiT, sxvadasxva Sedgenilobis mravalricxovani mineraluri wyaroTi. 

aq arsebobs bentonitisa da sxv. Tixebisa da ceoliTebis didi maragi. „bakurianis“ 

mineraluri wyali saqarTveloSi gamorCeuli Tvisebebis mqone erT-erTi iseTi 

bunebrivi resursia, romelic swrafad atenianebs kans da unarCunebs mas hid-
robalanss. aqvs gamagrilebeli efeqti, matonizebeli Tviseba, xsnis daRlilobis 

„kvals“, icavs kans gare faqtorebisagan, uzrunvelyofs kanis silamazesa da kom-
fortulobas. bunebrivi bakurianis wyali mikroelementebis unikaluri kombinaciis 

wyalobiT kans aniWebs sijansaRis, simsubuqisa da simSvidis SegrZnebas. misi gamo-
yeneba SesaZlebelia daniSnulebis gareSe da idealuria nebismieri momxmarebli-
saTvis. saqarTvelos bunebrivi da mcenareuli nedleulis safuZvelze SemuSavebuli 

kosmetikuri sprei-misTebis gamis mravalfunqciuri produqti gaTvlilia yvelanairi 

tipis kanisTvis [2, 6]. optimaluri raodenobis mineraluri kompleqsebiT gajerebuli 

naturaluri wyaros wyali saukeTesoa aqtiuri cxovrebis wesis moyvaruli adami-
anebisaTvis axalgazrdobisa da silamazis SesanarCuneblad. mis safuZvelze Seqm-
nilia sxvadasxva saxis mravali Txevadi kosmetikuri saSualeba, romlebic ate-
nianebs, amSvidebs, aRadgens, arbilebs da aZlierebs kanis damcav funqcias [6, 10]. 

kosmetikur praqtikaSi gamoyenebuli biologiurad aqtiuri nivTierebebis jgu-
fidan gansakuTrebuli adgili ukavia mcenareebisagan miRebul bunebrivi warmo-
Sobis produqtebs. biologiurad aqtiuri nivTierebebis kompleqsis moqmedebis xar-
jze mcenareebis Tvisebebi winaswar gansazRvravs maT faseulobas kosmetologiaSi. 

eqstraqtebis Seyvana Txevad-higienuri preparatebis recepturaSi aramarto aumjo-
besebs produqtis funqcionalur Tvisebebs, aramed dadebiTad aisaxeba mza produq-
ciis mdgradobaze, rac zrdis maTi Senaxvis xangrZlivobas. samkurnalo-kosmetikuri 

saSualebebis biologiuri moqmedebis uzrunvelyofaSi aqtiurad monawileobs 

agreTve damxmare nivTierebebi, romlebic asrulebs struqturawarmomqmnel, gam-
xsnel, konservantul, antioqsidantur, damatenianebel da sxva funqciebs [2,10]. 

 
 

ZiriTadi nawili 

samuSaos mizania kosmecevtikis ZiriTadi principebis gaTvaliswinebiT saqar-
TveloSi mopovebadi mineraluri wylis (magaliTad, bakurianis wyaros wylis) ba-
zaze dafuZnebuli, yoveldRiurad gamosayenebeli damatenianebeli, matonizebeli, 

damcavi, Tanamedrove Txevadi kosmetikuri saSualebebis, sprei-misTebis recepturis 

Seqmna da kvleva [1, 5]. 

pirvelad SemuSavda mineraluri wyaros ”bakurianis“ wylis bazaze kosmetikuri 

sprei-misTebis svadasxva gamis recepturebi, romlebic iTvaliswinebs saqarTvelos 

floris, biologiurad aqtiuri nivTierebebis da mineraluri resursebis gamoye-
nebas, rac efuZneba analizur, teqnologiur, biofarmacevtul kvlevebs [1, 3]. mis-
Tebis stabiluri formebis misaRebad da mcenaris mSrali eqstraqtebis gamxsnelad 

SeirCa glicerini. Seswavlil iqna mSrali eqstraqtebis xsnadoba glicerinSi. 

miRebuli Sedegebi mocemulia 1-l cxrilSi.  
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cxrili 1  

mSrali eqstraqtebis xsnadoba glicerinSi 

 
№ 

mSrali 
eqstraqtebis 
dasaxeleba 

mSrali 
eqstraqtebis 
raodenoba 

(g) 

glicerinis 
raodenoba 

(ml) 

miRebuli 
eqstraqtebis 
koncentracia 

(%) 

glicerinSi 
xsnadoba 

 

1 yurZnis 
eqstraqti 

0,5-4,5  
5,0 

10  
10 

5-45  
50 

+  
_ 

2 Jolos nayofebis 
eqstraqti 

0,5-4,5  
5,0 

10  
10 

5-45  
50 

+ 
_ 

3 aloe veras 
eqsrtaqti 

0,5-3,0  
3,5 

10  
10 

5-30  
35 

+  
_ 

4 pitnis eqstraqti 0,5-2,0  
2,5 

10  
10 

5-20  
25 

+  
_ 

5 gojis eqstraqti 0,5-3,0 
3,5 

10  
10 

5-30  
35 

+  
_ 

6 mwvane Cais 
eqstracti 

0,5-3,0  
3,5 

10  
10 

5-30  
35 

+  
_ 

7 ginko-bilobas 
eqsrtaqti 

0,5-3,0  
3,5 

10  
10 

5-30  
35 

+  
_ 

 

dadgenil iqna miRebuli gliceriniani eqstraqtebis maqsimaluri koncentraci-
ebi. Sedegebi mocemulia me-2 cxrilSi. 

cxrili 2 

miRebuli gliceriniani eqstraqtebis maqsimaluri koncentracia 

№ gliceriniani eqstraqtebis 
dasaxeleba 

 maqsimaluri koncentracia (%) 

1 yurZnis eqstraqti  45 
2  Jolos nayofebis eqstraqti 45 
3 aloe veras eqstraqti 30 
4 pitnis eqstraqti 20 
5 gojis eqstraqti  30 

6 mwvane Cais eqstraqti 30 
7 ginko-bilobas eqstraqti 30 
  
Sedegebis mixedviT glicerinSi msgavsi mSrali eqstraqtebis gaxsnisas maTi 

Semcveloba saWiro raodenobis gamxsnelSi aRwevs 32_36 %-s. 

SemuSavebulia: 

• Jolos nayofebis eqstraqtiT damzadebuli saxis damatenianebeli, asaksawi-

naaRmdego da aRmdgeni misT-spreis nimuSi. Jolo unikaluri kosmetikuri saSualebaa, 

romelic asufTavebs da kvebavs kans. igi mdidaria antioqsidantebiT, bioflavono-

idebiT, peqtinebiT, B1, B2, B6, C, E, PP vitaminebiT (romlebic icavs kans Tavisufali 

radikalebis zemoqmedebisagan), SaqrebiT (romlebic atenianebs kans) da bunebrivi 

xilis mJavebiT (romlebic xels uwyobs ujredebis ganaxlebas). karotinisa da fla-

vonoidebis Semcvelobis wyalobiT Jolos eqstraqts axasiTebs damcavi aqtiuroba 

ultraiisferi gamosxiveba-dasxivebis dros; gamoirCeva anTebis sawinaaRmdego, anti-

septikuri efeqtiT; xels uwyobs axali ujredebis zrdas [4, 5]  
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• damatenianebeli, anTebis sawinaaRmdego, aRmdgeni, damqrqalebis efeqtis mqone 

saxis misTi pitnis, aloe veras, ginko-bilobas eqstraqtebis, lavandis zeTisa da 

vardisferi Tixis SemcvelobiT. misTis aqtiuri nivTierebebi aSrobs da awynarebs 

kans, amcirebs gaRizianebas, SeSupebas, qavils, anTebas, axdens dezinficirebas, ag-

rilebs da damamSvideblad moqmedebs kanze, dazianebul zedapirze warmoqmnis dam-

cav bariers [4, 11]; 

• damatenianebeli, mzisgan damcavi, asaksawinaaRmdego saxis misT-sprei mwvane 

Cais, yurZnisa da ginko-bilobas eqstarqtebis, evkaliptis, qoqosis, lavandis zeTe-

bis SemcvelobiT. 

zemoaRniSnuli misTebi mravalkomponentiania; TiToeuli komponenti eqstraq-

tebis saxiT Tavad Seicavs ramdenime nivTierebas. amitom aseTi sistemis analizi 

Zalze rTulia. misTebis calkeuli komponentebis identificirebisaTvis saWiroa am 

komponentebis Sekavebis droebis codna, es ki miiRweva iseTi pirobebis SerCeviT, 

rodesac Sekavebis droebi acdenili iqneba erTmaneTisagan. qromatografiuli ana-

lizis Casatareblad gamoyenebuli iyo maRali sisufTavis gamxsnelebi da reaqti-

vebi [5, 12]. 

qromatografiuli pirobebis gansazRvris mizniT moZiebul iqna ZiriTadi stan-

dartuli nivTierebebi: galis mJava, β-karotini, kofeini, rutini, kvercetini, glice-

rini, aloe. momzadda maTi xsnarebi garkveuli koncentraciiT. imisaTvis, rom dadge-

niliyo aRniSnuli nivTierebebis Sekavebis droebi, Seswavlil iqna da gamoicada 

sxvadasxva farmakopeis statiebi, SeirCa sxvadasxva mobiluri fazis temperaturis, 

ultraiisferi (ui) talRis sigrZe da siTxis moZraobis siCqaris gavlena kompo-

nentebis Sekavebis droze [8, 9]. zemoT CamoTvlili standartuli nivTierebebis iden-

tificirebisaTvis ganisazRvra sxvadasxva Sedgenilobis moZravi fazebi da Sesa-

bamisi qromatografiuli pirobebi: 

1. moZravi faza: acetonitrili + wyali _ 30:70; qromatografiuli pirobebi: 

qromatografiuli sveti C18 (250 x 4.6 mm; 5 mkm); λ=205 nm, tsv. = 27 0C, V=1 ml/wT; 

2. moZravi faza: acetonitrili + wyali + 1 % yinulovani ZmarmJava 25:75; qroma-

tografiuli pirobebi: qromatografiuli sveti C18 (250 x 4.6 mm; 5 mkm); λ=254 nm, 210 
nm, 230 nm, 306 nm; tsv.=27 0C, V=1 ml/wT; 

3. moZravi faza: acetonitrili + (wyali + 0.1 % fosformJava) 25:75; qromato-

grafiuli pirobebi: qromatografiuli sveti C18 (250 x 4.6 mm; 5 mkm); λ=254 nm, 210 nm, 
230 nm, 306 nm; tsv.=27 0C, V=1 ml/wT;  

4. moZravi faza: acetonitrili + 0.01Mkaliumis dihidrofosfati buferi (pH=3) 
20:80; qromatografiuli pirobebi: qromatografiuli sveti C18 (250 x 4.6 mm; 5 mkm); λ 
= 340 nm; tsv.=30 0C, V=1 ml/wT; 

5. moZravi faza: meTanoli + acetonitrili + diqlormeTani 47,5:47,5:2,5; qromato-

grafiuli pirobebi: qromatografiuli sveti C18 (250 x 4.6 mm; 5 mkm); λ=5350 nm; tsv.=30 
0C , V=2 ml/wT [8, 9]. 

aRniSnul pirobebSi cal-calke inicirebul iqna qromatografSi standartuli 

nivTierebebis xsnarebi (TiToeuli 3-3-jer); dadgenil iqna calkeuli standartuli 

nivTierebebis Sekavebis droebi: galis mJava 3.701, β-karotini 18.082, kofeini 4.152, 
rutini 5.465, kvercetini 32.501, aloes eqstraqti 3.305, glicerini 12.549. 

nimuSi 1. Sedgeba Jolos eqstraqtisagan, romelic ZiriTadad Seicavs sxvadasxva 

tipis flavonoidebs, fenolur mJaveebs, anTocianebs, organul mJaveebs da sxv. am 

nimuSSi identificirebul iqna rutini, glicerini da kvercetini (nax. 1).  
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 nax. 1. qromatograma (nimuSi 1) 

cxrili 3 

pirvel nimuSSi Semavali nivTierebebis Sekavebis dro 

nivTiereba Sekavebis dro 

 rutini 5.290 

 glicerini 12.549 

 kvercetini 32.542 

  

nimuSi 2. Sedgeba aloes da pitnis eqstraqtebisagan, romlebic ZiriTadad Sei-
cavs sxvadasxva tipis flavonoidebs, organul mJaveebs, eTerovan zeTebs, aminmJa-
veebs, vitaminebs da sxv. am nimuSSi identificirebulia aloe da glicerini (nax. 2). 

 
 

 
nax. 2. qromatograma (nimuSi 2) 
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cxrili 3 

me-2 nimuSSi Semavali nivTierebebis Sekavebis dro 

nivTiereba Sekavebis dro 

aloe 3.653 

glicerini 12.272 

 
nimuSi 3. Sedgeba evkaliptis, qoqosis, lavandis zeTebisgan da Cais, yurZnis, 

ginko-bilobas eqstraqtebisagan, romlebic ZiriTadad Seicavs sxvadasxva tipis fla-
vonoidebs, anTocianebs, organul mJaveebs, kateqinebs, eTerovan zeTebs, aminmJaveebs, 

vitaminebs da sxv. am nimuSSi identificirebulia kofeini, galis mJava, kvercetini 

da glicerini (nax. 3). 
 

 

 
nax. 3. qromatograma (nimuSi 3) 

 

cxrili 4 

me-3 nimuSSi Semavali nivTierebebis Sekavebis dro 

nivTiereba Sekavebis dro 

galis mJava 3.236 

kofeini 4.044 

glicerini 12.264 

kvercetini 29.694 
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daskvna 

amrigad, SemuSavebul iqna Tanamedrove Txevadi kosmetikuri saSualebebis, 

sprei-misTebis recepturebi. misTebis calkeuli komponentebis identifikaciisaTvis 

Seswavlil iqna nimuSebi maRalefeqturi siTxuri qromatografiis meTodiT. 

individualuri standartuli nimuSis Sekavebis droebi da misTebSi komponentebis 

Sekavebis droebi TanxvedraSia. qromatografiuli kvlevis safuZvelze identifi-
cirebul iqna: 1-l nimuSSi _N rutini 5.290, glicerini 12.549 da kvercetini 32.542; me-

2 nimuSSi _ aloe 3.653 da glicerini 12.272; me-3 nimuSSi _ kofeini 3.236, galis mJava 

4.044, kvercetini 12.264 da glicerini 29.694. 
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CHEMISTRY 
 

DEVELOPMENT AND RESEARCH OF RECIPES FOR MODERN LIQUID 
COSMETICS BASED ON MINERAL AND NATURAL RESOURCES OF GEORGIA 

V. Jikidze, T. Tsintsadze, P. Iavich 

(Georgian Technical University) 
 

Resume. Spray for the face and body, perfectly refreshes and tones the skin, prevents from dryness and 
tightness. Moisturizing sprays – mists, provide an intense regenerating, anti-inflammatory, protective, 
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refreshing, antioxidant and anti-stress effect and is suitable for all skin types. Research goal and specific tasks 
were established based on the critical analysis of data given in the literary sources. The basic part of the work 
is devoted to discussion of methods and results of their solution. Research was conducted in two stages. As a 
result of the second stage recipes and technologies of liquid hygienic preparations using vegetable extracts 
were elaborated. Biologically active agents entering into their composition have high antioxidant action that 
has positive impact on skin tissue regeneration. In order to identify the individual components of the mists, the 
samples were studied by the method of high performance liquid chromatography. Based on the 
chromatographic research, it was identified: sample N 1 – rutin 5.290, glycerin 12.549 and quercetin 32.542. 
Sample N2 – Aloe 3.653 and Glycerin 12.272. Sample N3– caffeine 3.236, gallic acid 4.044, quercetin 12.264 
and glycerin 29.694. Due to the obtained results based on the study of colloidal stability, thermal stability at 
temperatures, osmotic properties, pH, dissolution, absorption, it is shown that spray-mists satisfy all the 
necessary requirements. 

 
 Keywords: calming facial mist; face sprey-mist; hydrating face mist; natural mineral water facial sprey; 

plant extracts; repairing mist; thermal spring water mist. 
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qimia 

 

 

lurji mocvis (Vaccinium uliginosum) da qacvis (Hippophae) mwife 
nayofebis spirt-wyalxsnariT damuSavebis Semdeg darCenili  
masis kvleva antioqsidantur aqtiurobaze 

nana gelovani, ilia gvelesiani, lusana lomaia, maka jinWaraZe,  

irma goderZiSvili, liana TargamaZe  

(saqarTvelos teqnikuri universiteti, biokompleqsebis SemuSavebisa da  
kvlevis samecniero centri) 

 

reziume: wyalSi xsnadi naerTebi moicavs antioqsidantebs, romlebic arsebobs 

organizmis Txevad garemoSi. am jgufSi Sedis vitamini C (askorbinis mJava), poli-
fenolebi da glutaTioni, romlebic miekuTvneba dabalmolekulur antioqsidan-
tebs. vitamini С amcirebs Jangbadis TiTqmis yvela formis aqtiurobas. glutaTioni 

hidroqsilis radikalebisa da singleturi Jangbadis wamrTmevia, SardmJava ki – 

singleturi Jangbadis, peroqsiluri da hidroqsilis radikalebis Zlieri wamrTmevi. 

vitamini E α− -tokoferoli reagirebs -ОН radikalTan da singleturi Jangbadisagan 

icavs ujredis membranebs. 

zogierTi naerTi gascems wyalbadis atoms da aRadgens dazianebul ujredebs. 

es Tviseba gansakuTrebiT mniSvnelovania dnm-saTvis. romelsac SeuZlia toqsikuri 

liTonebis, dariSxanis, vercxliswylis daWera; aqedan gamomdinare, mas aqvs unari 

daicvas organizmi uaryofiTi qimiuri reaqciebisagan. 

 

sakvanZo sityvebi: antioqsidantebi; biologiurad aqtiuri nivTierebebi; vita-
mini C (askorbinis mJava); lurji mocvi; qacvi; polisaqaridebi. 

 

Sesavali 

kvlevis mizani iyo:  
1. C vitaminis (askorbinis mJava) Semcvelobis gansazRvra lurji mocvisa (Vaccinium 

uliginosum) da qacvis (Hippophae) kargad gamomSrali mwife nayofebis spirt-wyalxsnariT 
damuSavebis Semdeg darCenil masaSi;  

2. polisaqaridebis raodenobiTi gansazRvra lurji mocvisa (Vaccinium uliginosum) 
da qacvis (Hippophae) mwife nayofebis spirt-wyalxsnariT damuSavebis Semdeg darCenil 
masaSi. 

kvlevisaTvis SerCeul iqna sof. gldanSi Segrovebuli lurji mocvisa da spirt-
wyalxsnariT damuSavebuli nimuSis gamomSrali narCeni da aspinZis raionSi aRebuli 
qacvis spirt-wyalxsnariT damuSavebuli nimuSis narCenebi. 

spirt-wyalxsnariT damuSavebuli SerCeuli nedleulis antioqsidanturi Tvise-
bebis dadgenisa da qimiuri Sedgenilobis kontrolis mizniT, rogorc wesi, Sesrulda 
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sxvadasxva vitaminis Semcvelobis kvleva; kerZod, ganisazRvra: vitamini C (askorbinis 
mJava), B1 (Tiamini), B2 (riboflavini), PP (nikotinis mJava), karotini (provitamini A).  

vitamini C ganisazRvra lurji mocvisa da qacvis kargad gamomSrali mwife nayo-
febis spirt-wyalxsnariT damuSavebis Semdeg darCenil masaSi, xolo polisaqaridebis 
raodenoba _ lurji mocvisa da qacvis kargad gamomSral mwife nayofebSi.  

askorbinis mJavas Semcveloba lurji mocvisa da qacvis kargad gamomSral mwife 
nayofebSi aseTia: lurji mocvis nimuSSi (sof. gldani) _ 0,094 %; qacvis nimuSSi (aspinZa) 
_ 0,099 %.  

vinaidan kvlevis Sedegebi da daskvnebi antioqsidanturi sistemis efeqturobasTan 
dakavSirebiT sabolood unda iqnes interpretirebuli cocxal organizmebTan 
mimarTebaSi, antioqsidanturi Tvisebebis integraluri Sefasebis meTodebi ixileboda 
biologiur obieqtebSi antioqsidanturi moqmedebis meqanizmebis TvalsazrisiT. 

antioqsidantebis gadaWarbebulma moxmarebam SeiZleba gamoiwvios sapirispiro 
efeqti, radganac isini axdenen Tavisufali radikalebis reaqciebis katalizebas. amis 
mizezi aris is, rom antioqsidanti Tavisufal radikalad iqceva. 

aseTi radikalebi mcire raodenobiT ar aris saSiSi organizmisaTvis, Tumca, 
rodesac es maCvenebeli normas aRemateba, maSin misi wvlili daJangvaSi mniSvnelovani 
xdeba. 

antioqsidantebis ZiriTadi wyaroebia mcenareuli sakvebi da sasmelebi, romlebic 
Seicavs iseT biologiurad aqtiur nivTierebebs, rogoricaa vitaminebi, Saqari, 
fenoluri naerTebi, cilebi, karbonmJavebi da aminmJavebi. 

Tavisufali radikalebi azianeben ujredis kedlebs da ujredebs toveben 

daucvels baqteriebisა და virusebisagan.  
 

   

janmrTeli ujredi  Tavisufali radikalebi, 

romlebic azianeben 
ujreds 

dazianebuli ujredi 

  
termini "antioqsidantebi" popularuli gaxda 1990-ian wlebSi, rodesac mecnie-

rebma gamoTqves hipoTeza imis Sesaxeb, rom Tavisufali radikalebi organizmis uj-
redebs azianeben aTerosklerozis adreul stadiaSi. maTi azriT, Jangvis procesebi 
zogjer qronikul daavadebebs iwvevs. maT Soris erT-erTia mxedvelobis daqveiTeba. 
aRsaniSnavia, rom asakTan dakavSirebuli molekuluri degeneraciiT daavadebul ada-



79 
 

mianebSi C da E vitaminebis, β-karotinisa da TuTiis CarTvam dietaSi SeiZleba Seamci-
ros daavadebis progresirebis albaToba. 

antioqsidantebi SeiZleba iyos: 

• fermentuli (romlebic Cveni sxeulis yvela ujredSia); 
• dabalmolekuluri (romlebsac miekuTvneba: flavonoidebi, zogierTi vitamini 

da minerali); 
• hormonuli (steroidebi da sasqeso). 
didi sargebeli moaqvs fermentul saxeobebs. maTi moqmedebiT Jangvis produqti 

jer wyalbadis zeJangad gadaiqceva, Semdeg _ wylad. msgavsi fermenti gvxvdeba TiTqmis 
yvela aerobul ujredSi. arafermentuli bunebis ujredebi wyveten Tavisufal radi-
kalebTan urTierTqmedebas. sakvebi produqtebi da danamatebi Seicavs upiratesad am 
tipis antioqsidantebs. 

daSlis unaris mixedviT gvxvdeba cximebsa da wyalSi xsnadi antioqsidantebi. 
sxeulis dasacavad orive tipis naerTia saWiro. lipoxsnadi antioqsidantebi ujredis 
membranas icavs cximis daJangvisagan. isini ZiriTadad gvxvdeba ujredis membranebSi 
(magaliTad, A da E vitaminebi, karotinoidebi, lipois mJava). 

Zalian bevri antioqsidantis miRebam SeiZleba Seaferxos organizmis unari 
gamoiyenos sakuTari antioqsidantebi, aseve gazardos qalebSi kanis kibos ganviTarebis 
riski. E vitaminis gadaWarbebuli miReba dakavSirebulia gul-sisxlZarRvTa movle-
nebis gazrdil riskTan. amitom aucilebelia antioqsidantebis gamoyenebisas e.w. „oq-
ros Sualedis“ dacva. 

vinaidan kvlevis Sedegebi da daskvnebi antioqsidanturi sistemis efeqturobasTan 
dakavSirebiT sabolood unda iqnes interpretirebuli cocxal organizmebTan mi-
marTebaSi, antioqsidanturi Tvisebebis integraluri Sefasebis meTodebi ganixileba 
biologiur obieqtebSi antioqsidanturi moqmedebis meqanizmebis TvalsazrisiT. 

 
 
ZiriTadi nawili 

polisaqaridebis raodenobrivi gansazRvra lurji mocvis (Vaccinium uliginosum) da 
qacvis (Hippophae) mwife nayofebis spirt-wyalxsnariT damuSavebis Semdeg darCenil 
masaSi. polisaqaridebi warmoadgens maRalmolekulur naxSirwylebs, romelTa 
molekulebi agebulia monosaqariduli naSTebisagan da es naSTebi erTmaneTTan 
dakavSirebulia glukoziduri bmebiT. mcenareSi yvelaze xSirad gvxvdeba ori 
monosaqaridi: glukoza da fruqtoza. kvlevis mimdinareobisas gansakuTrebuli yu-
radReba gamaxvilda iseT polisaqaridebze, rogoricaa saxamebeli, inulini, lorwo-
ebi, gumfisebi, ujredisi. inulini mcenareebSi grovdeba, rogorc samarago sakvebi niv-
Tiereba. saxameblisagan gansxvavebiT, igi ixsneba wyalSi da xels ar uSlis fil-
tracias. 
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1 2 

nax. 1. 1 _ lurji mocvis (Vaccinium uliginosum) spirt-wyalxsnariT damuSavebuli  
mwife nayofebis koptoni; 2 _ qacvis (Hippophae) spirt-wyalxsnariT  

damuSavebuli mwife nayofebis koptoni 

analizisaTvis aRebuli sinjebi. xdeboda lurji mocvisa da qacvis spirt-wyal-
xsnariT damuSavebuli mwife nayofebis koptonis dawvrilmaneba 2 mm sididis nawi-
lakebad, mtvris nawilakebis mocilebis mizniT nimuSebi tardeboda sacerSi. dawvri-
lmanebuli nedleulis 10 g masa moTavsda 250 ml moculobis mqone milesilsacobian 
kolbaSi, mas daemata 200 ml gasufTavebuli wyali, kolbas gaukeTda ukumacivari da 
iduRa eleqtroquraze 30 wT-is ganmavlobaSi uwyveti morevis pirobebSi. eqstraqcia 
ganmeorda kidev orjer (pirvelad gamoyenebuli iyo 200 ml wyali, meored _ 100 ml 
wyali). gamonawvlilebi gaerTianebis Semdeg centrifugirebul iqna 5000 br/wT six-
SiriT 10 wT-is ganmavlobaSi. miRebuli masa 55 mm-iani diametris mqone minis Zabris 
saSualebiT moTavsda 500 ml-ian sazom kolbaSi, romelSic Cafenili iyo 5-feniani ma-
rla. filtri wyliT Cairecxa da moculoba wyliT Seivso Wdemde (a-xsnari). 

25 ml a-xsnari moTavsebul iqna centrifugis sinjaraSi, daemata 75 ml 95 %-iani 
eTilis spirti, narevi 5 wT-is ganmavlobaSi Tbeboda wylis abazanaze 30 °C-mde. erTi 
saaTis Semdeg moxda SigTavsis centrifugireba 5000 br/wT sixSiriT 30 wT-is ganmav-
lobaSi. naleqzeda siTxe gaifiltra vakuumis qveS, naleqi raodenobrivad gadatanil 

iqna filtrze da TanmimdevrobiT Cairecxa 15 ml 95 %-iani eTanolisa da wylis nareviT, 
10 ml acetoniT da 10 ml eTilacetatiT. naleqi filtrze mocilebis Semdeg Sreboda 
jer haerze, Semdeg 100_105 °C temperaturaze mudmivi masis miRebamde.  

polisaqaridebis (P) Semcveloba absoluturad mSral nedleulze gadaangari-
SebiT procentebSi (X) gamoiTvleba formuliT:  

( 2 1) 100 100 500 ,
25(100 )

m mX
m w
− ⋅ ⋅ ⋅

=
⋅ ⋅

 

 

sadac: m1 aris filtris masa, g;  
m2 _ filtris masa naleqiT, g;  



81 
 

m _ nedleulis masa, g; 
w _ nedleulis gamoSrobisas masis danakargi, %. 

lurji mocvis (Vaccinium uliginosum) nimuSis (sof. gldani) SemTxvevaSi 
0,09 100 100 500 450000 20,28 %
10 25(100 11,5) 10 25 88,75

X ⋅ ⋅ ⋅
= = =

⋅ − ⋅ ⋅
, 

 

qacvis (Hippophae) nimuSis (aspinZa) SemTxvevaSi 
0 0,9 100 100 500 450000 20,52 %
10,25(100 12,30) 10 25 87 7

X ⋅ ⋅ ⋅ ⋅
= = =

− ⋅ ⋅ ⋅
 

(ix. cxrili 1). 
 

cxrili 1 

lurji mocvisa (Vaccinium uliginosum) da qacvis (Hippophae) kargad gamomSral mwife 
nayofebSi polisaqaridebis raodenobrivi gansazRvris Sedegi 

nedleuli polisaqaridebi 

lurji mocvis (Vaccinium uliginosum) 
nimuSi (sof. gldani) 

20,28 % 

qacvis (Hippophae) nimuSi (aspinZa) 20,52 % 

 

vitaminebis gansazRvra saqarTveloSi gavrcelebuli lurji mocvisa (sof. 
gldani) da qacvis (aspinZa) spirt-wyalxsnariT damuSavebuli nimuSebis gamomSral 
koptonSi. cocxal organizmebSi askorbinmJava, rogorc antioqsidanti, aucilebelia 
foliumis mJavas aqtiuri formebis formirebisaTvis, hemoglobinisa da oqsihemog-
lobinis rkinis daJangvisagan dasacavad. 

antioqsidantur Tvisebebs flobs Е da К vitaminebi, ubiqinonebi, triftofani da 
fenilalanini, aseve mcenareuli da cxoveluri warmoSobis pigmentebis umravlesoba, 
nawilobriv karotinoidebi, flavonoidebi, fenokarboqsiluri mJavebi. 

sakvebTan erTad miRebuli antioqsidantebidan yvelaze efeqturia E vitamini. mi-
si nakleboba xels uwyobs membranebis destruqcias. 

E vitamini xSirad miiReba C vitaminTan erTad. askorbinmJavas (struqturaSi ori 
fenoluri jgufis arsebobis gamo) SeuZlia imoqmedos, rogorc wyalbadis ionebis 
donorma da aqceptorma. misi antioqsidanturi Tvisebebi xasiaTdeba inaqtivaciis efeq-
tebis farTo speqtriT sxvadasxva Tavisufal radikalebze. askorbinmJava aRemateba 
sisxlis plazmis sxva antioqsidantebs ujredis membranis lipidebis peroqsida-
ciisagan dacvaSi. 

meTodis aRwera: msxvilad dawvrilmanebuli lurji mocvisa da qacvis mwife 
nayofebis spirt-wyalxsnariT damuSavebis Semdeg darCenili, kargad gamomSrali ma-
sidan (analizisaTvis gankuTvnili sinjidan) aRebul iqna TiToeuli nimuSidan 20 g 
masis wonakiT, moTavsda faifuris rodinSi, gulmodgined danawevrebul masas Tanda-
TanobiT daemata 300 ml gasufTavebuli wyali da dayovnda 30 wT-is ganmavlobaSi. na-
revis morevis Semdeg gamonawvlili Caifiltra 100 ml tevadobis konusur kolbaSi. aqe-
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dan amoRebuli 1 ml filtrats daemata 2 %-iani qlorwyalbadmJavas xsnari, 13 ml wyali 
da Serevis Semdeg gaititra mikrobiuretian natriumis 2,6 diqlorfenolindofeno-
latis xsnariT (0,001ml/l) vardisferi Seferilobis miRebamde, romelic ar qreba 30-60 
wm-is ganmavlobaSi. 

askorbinis mJavas Semcveloba absolutur mSral nedelulze gadaangariSebiT 
procentebSi (x) gamoiTvleba formuliT: 

x=v.0,000088.300.100.100/m1(100_w), 
sadac 0,000088 aris askorbinis mJavas raodenoba g-Si, romelic Seesabameba natriumis 
2,6 diqlorfenolindofenolatis xsnaris (0,001ml/l) titraciaze daxarjul 
moculobas mililitrebSi; 
 m _ nedleulis masa, g; 
w _ nedleulis gamoSrobisas masis danakargi, %. 

SeniSvna: natriumis 2,6 diqlorfenolindofenolatis xsnaris (0,001 ml/l) mom-
zadebas sWirdeba 0,22 g natriumis 2,6 diqlorfenolindofenolati, romelic ixsneba 
500 ml axlad aduRebul gawmendil da gacivebul wyalSi energiuli SenjRreviT (wo-
nakis gaxsnisaTvis xsnari datovebul iqna erTi dRe-Ramis ganmavlobaSi), Semdeg 
xsnari Caifiltra 1 l tevedobis sazom kolbaSi da moculoba Wdemde Seivso gawmendi-
li wyliT.  

titris dadgena: ramdenime kristali (3_5) askorbinis mJava gaixsna 50 ml 2 %-ian 
gogirdmJavaSi, 5 ml miRebuli xsnari gaititra natriumis 2,6 diqlorfenolindo-
fenolatis xsnariT vardisferi Seferilobis miRebamde, romelic ar qreba 1-2 wT-is 
ganmavlobaSi. 

5 ml askorbinmJavas iseTive xsnari gaititra kaliumis iodidis xsnariT (0,001 
ml/l) ramdenime kristali kaliumis iodidis (daaxloebiT 2 mg) da 2-3 wveTi saxameblis 
xsnaris Tanaobisas cisferi Seferilobis miRebamde. 

Sesworebis koeficientis gamoTvla moxda formuliT: 
K=v/v1, 

sadac v kaliumis iodidis xsnaris titraciaze daxarjuli moculobaa mililitrebSi;  
v1 _ natriumis 2,6 diqlorfenolindofenolatis titraciaze daxarjuli xsnaris mo-
culoba mililitrebSi (saxelmwifo farmakopea t. 1-2. Tb., 1998, 2003).  

aRniSnuli meTodis mixedviT ganisazRvra askorbinis mJavas Semcveloba orive 
nimuSSi. 

Sesworebis koeficienti gamovida 1,0. natriumis 2,6-diqlorfenolindofeno-
latis xsnaris (0,001ml/l) daxarjulma moculobam mililitrebSi nimuSze Seadgina 
14,5 ml; 

lurji mocvis (sof. gldani) nimuSze 
x=6,5ml.0,000088.100/2,046.1.89,05=0,094 %; 
qacvis (aspinZa) nimuSebze 
X = 7ml.0,000088.300.100/2,07.1.90,3=0,099 %; 
Sedegebi mocemulia me-2 cxrilSi:  
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cxrili 2 

askorbinis mJavas Semcveloba lurji mocvisa (Vaccinium uliginosum) da qacvis 
(Hippophae) kargad gamomSral mwife nayofebSi 

nedleuli askorbinis mJavas Semcveloba 

lurji mocvis (laT. Vaccinium 
uliginosum) nimuSi (sof. gldani) 

0,094 % 

qacvis (laT. Hippophae) nimuSi (aspinZa) 0,099 % 

 

C vitamins dominanturi adgili ukavia ujredgare antioqsidantur dacvaSi da am 
mxriv mniSvnelovnad aRemateba glutaTion-SH-s. askorbinmJavas antioqsidanturi 
funqcia aixsneba misi unariT: Tavisufali radikalebis gasaneitraleblad advilad 
gasces wyalbadis 2 atomi. maRali koncentraciiT es vitamini Jangbadis Tavisufal 
radikalebs anadgurebs. 
 

daskvna 

zemoaRniSnuli kvlevebis safuZvelze ganisazRvra lurji mocvisa (Vaccinium 
uliginosum) da qacvis (Hippophae) kargad gamomSral mwife nayofebSi polisaqaridebis 
raodenoba (cxrili 1) da askorbinis mJavas Semcveloba: lurji mocvis nimuSSi (sof. 
gldani) aRmoCnda 0,094 %; qacvis nimuSebSi (aspinZa) _ 0,099 % (cxrili 2).  

vinaidan kvlevis Sedegebi da daskvnebi antioqsidanturi sistemis efeqturobasTan 
dakavSirebiT sabolood unda iqnes interpretirebuli cocxal organizmebTan mimar-
TebaSi, antioqsidanturi Tvisebebis integraluri Sefasebis meTodebi ganixileba bio-
logiur obieqtebSi antioqsidanturi moqmedebis meqanizmebis TvalsazrisiT. 

askorbinmJavas wyalxsnarebi JangbadiT swrafad iJangeba oTaxis temperaturazec. 
degradaciis siCqare izrdeba rogorc temperaturis, ise xsnaris pH-is matebasTan er-
Tad ultraiisferi sxivebis zemoqmedebiT da mZime liTonebis marilebis Tanaobisas. 
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CHEMISTRY 
 

STUDY ON THE ANTIOXIDANT ACTIVITY OF THE RIPE FRUITS OF  
BLUEBERRY (VACCINIUM ULIGINOSUM) AND SEA BUCKTHORNS 
(HIPPOPHAE), THE REMAINING MASS AFTER TREATMENT WITH  
ALCOHOL-AQUEOUS SOLUTION 

N. Gelovani, I. Gvelesiani, L. Lomaia, M. Jincharadze, I. Goderdzishvili, L. Targamadze 

(Georgian Technical University, Scientific Center for Development and Research of Biocomplexes) 
 

Resume. Water-soluble compounds include antioxidants found in the body's fluid environment. Vitamin 
C, polyphenols and glutathione belong to this group. They belong to low-molecular antioxidants. Vitamin C 
(ascorbate) reduces the activity of almost all forms of oxygen. Glutathione is a scavenger of hydroxyl radicals 
and singlet oxygen. Uric acid is a strong scavenger of singlet oxygen, peroxyl and hydroxyl radicals. Vitamin 
E – α-tocopherol reacts with -ОН radical and protects cell membranes from singlet oxygen. 

Some compounds donate hydrogen atoms to repair damaged cells. This property is especially important 
for DNA. They can capture toxic metals, arsenic, mercury, therefore, protect the body from negative chemical 
reactions. 

 
 Keywords: antioxidants; biologically active substances; blueberry; polysaccharides; Vitamin C 

(ascorbic acid). 
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axali teqnologiebi 

 

 

xilisa da bostneulisagan axali jemis miRebis SesaZlebloba 

givi goleTiani, zurab lazaraSvili, Tamaz isakaZe, eTer sadaRaSvili, 

givi gugulaSvili  

(saqarTvelos teqnikuri universiteti) 

 

reziume: mTeli wlis ganmavlobaSi xilisa da bostneulis Senaxvis erT-erTi 

saukeTeso saSualebaa konservebis momzadeba murabebis, wvenebis, jemebisa da sxv. 

saxiT. maTi recepturis SerCevisas aucileblad gasaTvaliswinebelia rogorc ned-
leulSi adamianis janmrTelobisa da sicocxlis gaxangrZlivebisaTvis aucilebeli 

vitaminebisa da mikroelementebis arseboba, ise sasiamovno gemosa da aromatis mqone 

produqtis miRebis SesaZlebloba.  

winamdebare statiaSi warmodgenilia vaSlisa da gogrisagan, aseve vaSlisa da 

stafilosagan jemebis damzadebis teqnologia da aRwerilia maTi organoleptikuri 

Tvisebebis kvlevis Sedegebi. 

 

sakvanZo sityvebi: gogra; vaSli; stafilo; teqnologia; jemi. 

 

Sesavali 

swori kveba adamianis janmrTelobis safuZvelia. igi uzrunvelyofs organiz-
mis srulfasovan ganviTarebas da yvela sasicocxlod mniSvnelovani funqciis Ses-
rulebas, organizmSi energetikuli danaxarjebis aRdgenas da janmrTelobis gaum-
jobesebas. jansaRi kveba gulisxmobs sakvebi produqtis mravalferovnebas, balansi-
rebul, gemriel da sasargeblo racions. janmrTelobis dacvis msoflio orga-
nizaciis monacemebiT [1], janmrTelobis mdgomareobas ZiriTadad gansazRvravs cxov-
rebis wesi da kveba (70 %), samedicino momsamsaxureba (15 %) da genetikuri Tavise-
burebebi (15 %). 

adamianisaTvis aucilebelia yoveldRiurad mravali ingredientis miReba gan-
sazRvruli raodenobiTa da TanafardobiT. am mxriv Zalze mniSvnelovania xil-

bostneuli, romelic organizmisaTvis vitaminebisa da mineralebis mniSvnelovan 

wyaros warmoadgens. jandacvis msoflio organizaciis (WHO) kvebis eqspertebis 

rCeviT [2] yoveldRiur racionSi daaxloebiT 400 _ 500 g xili da bostneuli unda 

Sediodes. kvlevebiT dadgenilia, rom bostneulisa da xilis yoveldRiuri miReba 

uamravi daavadebis ganviTarebis risks amcirebs. Sesabamisad, dRes Zalze aqtualu-
ria xil-bostneulis gamoyenebiT axali, ekologiurad sufTa kvebis produqtebis 

kompleqsuri teqnologiebis SemuSaveba. 

am TvalsazrisiT, sakonservo produqtebis dasamzadeblad saukeTesoa ekolo-
giurad sufTa xilisa da bostneulis nazavi, romelic axali asortimentis Seqmnis 

SesaZleblobas iZleva. 
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cnobilia, rom daumuSavebeli xili da bostneuli miekuTvneba malfuWebad sa-
kveb produqtebs, romlebic ar gamoirCeva Senaxvis xangrZlivobiT. Senaxvis xangrZ-
livobis gazrdis mizniT xdeba maTi umetesobis gadamuSaveba murabis, wvenis, jemis, 

Jeles an mwnilis saxiT. jemi erT-erTi yvelaze popularuli sakvebi produqtia 

dabali fasis, mTeli wlis ganmavlobaSi xelmisawvdomobisa da sasurveli organo-
leptikuri maCveneblebis gamo. 

dakonserveba aris hermetul WurWelSi sakvebi produqtebis xangrZlivad Sena-
xvis meTodi, romelic pirvelad gamoyenebul iqna XVIII saukunis bolos mezRvaure-
bisaTvis sakvebis stabiluri wyaros uzrunvelsayofad, agreTve omis dros jaris-
kacebis kvebisaTvis. 

sakonservo mrewvelobis teqnologiur procesebSi Tanamedrove mecnieruli 

miRwevebis Sesabamisad inergeba nedleulis gadamuSavebis axali meTodebi. aRsa-
niSnavia, rom konkretuli xilisa Tu bostneulis gadamuSavebis ZiriTadi meTodi 

mainc maTi biologiuri Tvisebebidan gamomdinareobs. amitom maRalxarisxovani pro-
duqtis misaRebad aucilebelia nedleulis qimiuri Sedgenilobis Seswavla da gaT-
valiswineba. 

 
 
ZiriTadi nawili 

adamianis sicocxlisa da normaluri gnviTarebisaTvis mravali vitamini da 

mikroelementia saWiro. magram arsebobs iseTi nivTierebebi, romelTa raodenobis 

darRveva uSualo gavlenas axdens adamianis sicocxleze da normalur ganviTare-
baze. aseT nivTierebebs miekuTvneba mikroelementebi: rkina da iodi. 

adamianTa mravali daavadebis gamomwvev mizezs warmoadgens sakvebSi rkinis 

nakleboba. 2009 wels saqarTveloSi Catarebuli nutriciis erovnuli kvlevis (GNNS) 
Sedegad gamovlinda, rom 5 wlamde asakis bavSvebs, agreTve 15-dan 49 wlamde asakis 

qalebis 22_25 %-s anemiis esa Tu is forma hqonda, rac aRemateba evropisa da 

CrdiloeT amerikis analogiur maCveneblebs. es monacemebi imaze miuTiTebs, rom 

saqarTvelos mosaxleobis mniSvnelovani nawili ganicdis rkinis deficits, ris 

Sedegadac mcirdeba hemoglobinis sinTezi da sisxlSi hemoglobinis done, anu eri-

Trocitebis raodenoba, klebulobs [3, 4]. amis gamo msoflio jandacvis organi-

zaciam yuradReba gaamaxvila sakvebi produqtebis rkiniT gamdidrebis aucileblo-

baze. 

aseve Zalze mniSvnelovania adamianis sakvebSi iodis Semcveloba [5, 6]. igi 

adamianis janmrTelobisaTvis umniSvnelovanesi mikroelementia, radgan gansazRv-

ravs farisebri jirkvlis sworad da efeqturad funqcionirebas. iodis deficiti 

iwvevs farisebri jirkvlis gadidebas da misi funqciis moSlas, rasac mosdevs 

toqsikuri Ciyvis Camoyalibeba. farisebri jirkvlis hormonebi umniSvnelovanes 

rols asrulebs nayofis Tavis tvinis formirebaSi. amitom maTi nakleboba SeiZleba 

gaxdes gonebrivi da fizikuri Camoyalibebis Seuqcevadi Seferxebis an kretinizmis 

ganviTarebis mizezi. dedis msubuqi ioddeficitic ki asocirdeba bavSvis dabal IQ-
sTan. saqarTvelo ioddeficituri regionia, radgan niadagSi Semcirebulia am mik-

roelementis Semcveloba da sakmao raodenobiT ver xvdeba wyalsa da sakvebSi. Se-

sabamisad, ver xorcieldeba mosaxleobis iodis mimarT dRiuri moTxovnilebis bu-

nebrivi gziT Sevseba. iodis deficitis aRmosafxvrelad saqarTveloSi xdeboda io-
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direbuli marilis damzadeba da importi. dReisaTvis iodis deficiti saqarTveloSi 

ZiriTadad aRmofxvrilia, Tumca iodis Semcveli produqtebis gamoyeneba mosaxleo-

bisaTvis Zalze mniSvnelovania, radgan iodis ZiriTad wyaros adamianis organizmi-

saTvis sakvebi warmoadgens. 

aRniSnulis gaTvaliswinebiT jemis mosamzadeblad saWiro iyo iseTi mcenareu-

li nedleulis (xilisa da bostneulis) SerCeva, romelic didi raodenobiT Sei-

cavda janmrTelobisaTvis saWiro vitaminebs da mikroelementebs, gansakuTrebiT ki 

rkinasa da iods. aseT nedleulad SeirCa vaSli, gogra da stafilo. 

vaSli erT-erTi uZvelesi xexilovani mcenarea, romelic kultivirebulia daax-

loebiT 4 aTasi wlis winaT. vaSlis kulturuli jiSebis nayofi Seicavs Saqrebs 

(fruqtoza, glukoza, saqaroza), mJavebs (vaSlis, limonis), peqtins, cilovan nivTi-

erebebs, ujrediss, vitaminebs (A, B, C), wyals (83_90 %) da sxv. vaSlSi Sedis iseTi 

mineralebi, rogoricaa kaliumi, seleni, TuTia, kalciumi da iodi.AamasTan, vaSli 

dabalkaloriulia, ar Seicavs cximebs, risi wyalobiTac SeuZlia Seaferxos asT-

misa da alchaimeris daavadebebis gamwvaveba, xeli Seuwyos wonis marTvas da Zvlebis 

gamojanmrTelebas. vaSlis boWkovani Semcveloba dadebiTad moqmedebs nawlavur 

daavadebebze. masSi flavonoidebis arseboba icavs imunur sistemas, Trgunavs kibos 

ujredebs da amcirebs anTebas. 

gogra warmoadgens vitaminebisa da mineralebis saukeTeso wyaros. gogris mwi-

fe nayofi 92_94 % wyals Seicavs. danarCeni nivTierebebi ki Semdegnairad nawildeba: 

Saqrebi 2_6 %, azotovani nivTierebebi 0,3_1,0 %, mJavebi 0,05_0,8 %, nacari 0,4_0,8 %. 

gogra mdidaria vitaminebiT, gansakuTrebiT karotiniT (16_38 mg), agreTve C, B1, B2, E 
vitaminebiT. igi Zvirfasi dieturi da samkurnalo produqtia. rekomendebulia im 

avadmyofebisaTvis, romlebsac awuxebs Tirkmelebi, kuWi da sisxlZarRvebi. sasar-

geblo nivTierebebi gvxvdeba ara marto gogris rbilobSi, aramed mis TeslSic, 

amasTan, produqtis ukuCvenebebi minimaluria. gogrisagan amzadeben Semwvar da mo-

xarSul kerZebs, fafebs, xilfafas, murabas, jems, marinadebs, piures, wvens. gogris 

Tesli didi raodenobiT Seicavs cxims (58 %-mde), agreTve saantonins, romelic 

paraziti Wiebis sawinaaRmdego saukeTeso saSualebaa [7, 8, 9]. 

stafilo Zalze popularuli bostneulia mTel msoflioSi. igi erT-erTi uZ-

velesi kultivirebuli bostneulia. mraval antikur samedicino naSromSia aRweri-

li misi samkurnalo Tvisebebi. sasufre stafiloSi saSualod 88,8 % wyalia; 1,1 % 

_ azotovani nivTierebebi; 0,2 % _ cximebi; 9,2 % _ naxSirwylebi; 0,7 % _ nacari. igi 

mdidaria A, B1, B2, C, E1, P vitaminebiT da β-karotiniT. stafilo Seicavs kaliums, iods, 

natriums da rkinas. kaliumis Semcvelobis wyalobiT stafilo sisxlZarRvebis 

gamafarToebel saSualebas warmoadgens. igi xels uwyobs sisxlZarRvebsa da arte-

riebSi wnevis daregulirebas da amiT icavs gulis janmrTelobas. es produqti 

antiseptikuri da antibaqteriuli funqciebiTac gamoirCeva da, Sesabamisad, amaR-

lebs adamianis imunitets. stafilo Seicavs C vitamins, romelic aaqtiurebs leiko-

citebs. es bostneuli sasargebloa agreTve saWmlis momnelebeli sistemis funqci-

onirebisaTvis. stafilo dadebiTad moqmedebs mxedvelobaze. β-karotinis maRali 

Semcvelobis gamo stafilo 40 %-iT amcirebs makularuli degeneraciis ganviTare-

bis risks. igi saukeTeso saSualebaa sisxlSi Saqris donis regulirebisaTvis da 

icavs adamians insultis ganviTarebisagan (68 %) [10]. 
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ase rom, Cven mier SerCeuli samive nedleuli akmayofilebs maT mimarT waye-

nebul ZiriTad moTxovnas – mdidaria vitaminebiTa da mikroelementebiT (maT Soris 

rkiniTa da iodiT). amasTan, gamoirCeva gemos TaviseburebebiTac.  

zemoaRniSnuli komponentebis kombinaciiT damzadda gogrisa da vaSlis, agreT-

ve stafilosa da vaSlis jemebi Semdegi TanafardobiT: 3:1, 1:1 da 1:3. am ZiriTadi 

komponentebis garda, jemebis misaRebad gamoyenebuli iyo konservebis warmoebi-

saTvis saWiro damatebiTi ingredientebi: Saqari, limonmJava, peqtini da konservanti. 

Saqris gamoyenebis ZiriTadi mizani konservis datkbobaa. Tumca, kvebis teqno-

logiaSi miRebuli wesebis Tanaxmad, Saqari gamoiyeneba agreTve rogorc konser-

vanti, teqsturis modifikatori, duRilis substrati, aromatizatori da gamamdid-

rebeli agenti. limonmJava ki gamoiyeneba dakonservebul sakvebsa da sasmelebSi 

dasamateblad. igi xels uSlis nedleulSi bioqimiuri gardaqmnebis mimdinareobas 

da amiT didi xnis ganmavlobaSi unarCunebs vitaminebs dakonservebul sakvebs. li-

monis mJava aseve xels uwyobs sakvebis Sesqelebas da aZlevs mas odnav momJavo 

aromats. swored amis gamoa, rom limonmJava konservebSi erT-erT mniSvnelovan 

ingredientad iTvleba.  

peqtini aris bunebrivad warmoqmnili gamamkvrivebeli agenti, romelic yvelaze 

xSirad gamoiyeneba murabebisa da Jeleebis warmoebaSi, rogorc Semasqelebeli. 

xilis umetesoba Seicavs peqtins, Tumca sxvadasxva nayofSi misi raodenoba gansxva-

vebulia. yvelaze met peqtins aRniSnuli mcenareebidan vaSli Seicavs. peqtins gasa-

aqtiureblad sWirdeba garkveuli mJavebi da Saqris maRali Semcveloba. amitom, 

konservebis warmoebaSi gamoyenebuli peqtini ingredientis saxiT saWiroebs limon-

mJavas damatebas, rac uzrunvelyofs mis gaaqtiurebas. xil-bostneulis jemis dasam-

zadeblad warmatebiT gamoiyeneba peqtini NH NAPPAGE (napaJi). 
mniSvnelovania konservantebis roli sakvebis gafuWebis prevenciaSi. kerZod, 

isini icaven sakvebs obis, safuvris, sicocxlisaTvis saSiSi organizmebisagan, rom-

lebmac SeiZleba mowamvla gamoiwvios. garda amisa, konservantebi amcirebs sakvebis 

Rirebulebas da axangrZlivebs Senaxvis vadas; garda amisa, minimaluria sakvebis 

narCenebis raodenoba.  

erT-erTi yvelaze usafrTxo konservantia kaliumis sorbati E202, romlis usa-

frTxoebisa da konservantis daniSnulebiT gamoyenebis SesaZlebloba aRiarebulia 

aSS-is sursaTisa da wamlebis administraciis (FDA) mier. 
zemoaRniSnuli jemebis miRebis teqnologiuri sqemebi erTmaneTis msgavsia da 

moicavs mTel rig operaciebs. esenia:  

• xilisa da bostneulis Semotana;  

• nedleulis winaswari damuSaveba (recxva, gaTla, gafcqvna, daWra);  

• nedleulis gayinva Sok-macivarSi;  

• gayinuli nedleulis mSrali yinvis macivarSi Senaxva;  

• gayinuli nedleulis awona saWiro proporciebis misaRebad;  

• jemis momzadeba (xarSva vakuumsaxarS qvabSi 110 0C temperaturaze);  
• jemis dasafasoebeli carieli qilebis sterilizacia 15_20 wT-is ganmavlobaSi 

85_90 0C temperaturaze;  
• cxeli jemis Camosxma vakuumis pirobebSi da daxufva;  

• daxufuli qilebis pasterizacia 30_40 wT-is ganmavlobaSi 75_80 0C temperatu-
raze;  
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• pasterizebuli produqciis gaciveba;  

• produqciis laboratoriuli Semowmeba (5 dRis Semdeg pH-isa da Brix-is gansa-
zRvra sxvadasxva mikrobebze daTesviT);  

• qilebis etiketireba, daTariReba, SefuTva da sarealizaciod sawyobSi gag-

zavna. 

aRsaniSnavia, rom Cven mier damzadebul jemebs Cautarda organoleptikuri 

Semowmeba. 

gogrisa da vaSlis 3:1 TanafardobiT ganxorcielebuli SereviT miRebuli je-

mis SemTxvevaSi sitkbosTan erTad aSkarad Warbobda gogris gemo, suni da aromati, 

SedarebiT naklebad igrZnoboda vaSlis gavlena. jemis feri gograsTan SedarebiT 

odnav muqia. igive komponentebis 1:1 TanafardobiT Serevis SemTxvevaSi sitkbo 

Semcirda, xolo gogrisa da vaSlis gemo TiTqmis Tanabrad igrZnoboda. feri odnav 

gaRiavda. mesame SemTxvevaSi, rodesac gogrisa da vaSlis Tanafardoba iyo 1:3, ukve 

Warbad igrZnoboda vaSlis gemo, aromati da suni, Tumca arc gogris aromati iyo 

dakarguli. wina variantebTan SedarebiT aRniSnul jems ufro Ria feri hqonda.  

Cveni mizani swored gogris iseTi jemis damzadeba iyo, romlis kvebiT Rire-

bulebas da mikro- da makroelementebiT gamdidrebas ganapirobebda gogris meti 

procentuli Semcveloba, xolo vaSlis xilfafa uzrunvelyofda masis Sevsebas 

maRalkaloriuli da sasargeblo qimiuri SedgenilobiT, amitom rekomendacia mieca 

pirvel variants, sadac gogrisa da vaSlis Tanafardoba Seadgenda 3:1. 

stafilosa da vaSlis 3:1 TanafardobiT kupaJirebuli jemis SemTxvevaSi sit-

kbosTan erTad mkveTrad igrZnoboda stafilos gemo, suni da aromati. jems hqonda 

naturaluri stafilos feri. 1:1 TanafardobiT miRebul variantSi sitkbos gavlenis 

SemcirebasTan erTad metad gamoikveTa stafilosa da vaSlis Tanabari gemo. feris 

cvlileba ar SeimCneoda. mesame SemTxvevaSi, rodesac vaSlis raodenoba gaizarda 

da Tanafardoba iyo 1:3, jemma miiRo SesamCnevi vaSlis suni da gemo, Tumca stafilos 

aromatic sakmaod igrZnoboda. miRebul jemSi stafilos wili igrZnoboda ara mar-

to gemosa da aromatSi, aramed struqturaSic.  

SedarebiT dabalSaqriani stafilos jemis damzadebisas, rodesac gogris 

msgavsad kvebiTi Rirebulebisa da mikro- da makroelementebiT gamdidreba miRweuli 

iqneboda stafilos meti procentuli SemcvelobiT, masis Sevsebas uzrunvelyofda 

vaSlis xilfafa maRalkaloriuli da sasargeblo qimiuri SedgenilobiT. amitom, 

am SemTxvevaSic, rekomendacia mieca pirvel variants, sadac stafilosa da vaSlis 

Tanafardoba Seadgens 3:1. 
 

daskvna 

rogorc eqsperimentebma aCvena, Cven mier damzadebuli jemebi akmayofilebs maT 

mimarT wayenebul moTxovnebs, radgan SerCeuli xil-bostneuli mdidaria rogorc 

qimiuri SedgenilobiT, ise vitaminebiTa da mineralebiT. Tumca gasaTvaliswinebelia 

is faqti, rom warmoebisa da gamoyenebisaTvis rekomendaciis gacemamde aucilebelia 

Catardes am jemebis bioqimiuri analizic. 
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NEW TECHNOLOGIES 
 

THE POSSIBILITY OF OBTAINING A NEW TYPE OF JAM FROM FRUITS AND 
VEGETABLES 

G. Goletiani, Z. Lazarashvili, T. Isakadze, E. Sadaghashvili, G. Gugulashvili 

(Georgian Technical University) 
 

Resume. Using fruits and vegetables throughout the year is possible with the production of preserves 
from them, one of the best types of which is jam. When selecting the recipe for new types of jam, it is necessary 
to take into account, on the one hand, the presence of vitamins and microelements in the feedstock that improve 
health and prolong human life, and, on the other hand, the possibility of obtaining, after mixing all the 
ingredients of the final product with a pleasant taste and aroma.  

 The technology for making jam from apples and pumpkins, from apples and carrots, as well as the 
results of a study of their organ-leptic characteristics is presented. 

 
 Keywords: apple; carrot; jam; pumpkin; technology. 
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samSeneblo meqanika 

 

 

garsuli konstruqcebis topoloogiis optimizacia 

vasil beruaSvili  

(saqarTvelos teqnikuri universiteti, quTaisis saerTaSoriso universiteti) 

 

reziume: damuSavebulia sakiTxi, romelic exeba anakrebi brunviTi garsis opti-
malurad dagegmarebas anakrebi elementis wyvetili amonaxsniTa da variaciuli gan-
tolebis daxmarebiT. miRebulia damokidebuleba deformaciebsa da datvirTvebs So-
ris. SemuSavebulia garsuli konstruqciebis gaangariSebis optimizaciis meTodi, 

romlis meSveobiT xdeba marTkuTxa wiboebis mqone firfitebis Runvaze gaangariSeba 

sxvadasxva saxis sasazRvro pirobebisa da datvirTvebis mravalsaxeobis gaTvalis-
winebiT. 

 

sakvanZo sityvebi: garsi; optimizacia; simtkice; firfita. 

 

Sesavali 

Txelkedliani sivrculi konstruqciebi filebisa da garsebis saxiT farTod 

gamoiyeneba mSeneblobaSi. maTi efeqtianobis amaRleba dakavSirebulia axali saan-
gariSo sqemebisa da gamoTvlebis meTodebis daxvewasTan. cnobilia, rom yoveli 

konstruqciis gamokvleva emyareba garkveul gamartivebebs, romlebic exeba rogorc 

gadaadgilebebis, aseve deformaciebis sidideebs, maT Soris damokidebulebas, 

Zabvebis ganawilebis kanons, sixisteebs, datvirTvis moqmedebas da sxv. konstruqciis 

muSaobis realuri pirobebis gaTvaliswineba moiTxovs aRniSnuli gamartivebebis 

kritikul Sefasebas da yovel konkretul SemTxvevaSi, Tu es aucilebelia, maT 

srulyofas. Txelkedliani konstruqciebi xSirad ganicdis iseTi datvirTvebis ze-
moqmedebas, romlis drosac gadaadgilebebi aRmoCndeba sisqis Tanazomadi da gaan-
gariSebis wrfivi Teoria veRar akmayofilebs nagebobebebisadmi wayenebuli moT-
xovnebis uzrunvelyofas. magaliTad, dabalmoduliani masalebis gamoyeneba eWvqveS 

ayenebs teqnikuri TeoriiT gaTvaliswinebul moTxovnas, romelic exeba Sua zeda-
piris marTob sibrtyeebSi Zvris mimarT usasrulo sixistis parametrebs. mrew-
velobis da mSeneblobis Semdgomi ganviTareba ganapirobebs axali konstruqciebis 

Seqmnas filebisa da garsebis calkeuli panelebis erTmaneTTan saxsrulad an 

xistad garkveuli kuTxiT SeerTebis gziT. aseT konstruqciaSi xdeba Sua zedapiris 

gardatexa. calkeuli panelebis mdovred da saxsrulad SeerTebis SemTxvevaSi gar-
datexa SesaZlebelia deformaciis procesSi, xolo kuTxiT SeerTebis SemTxvevaSi 

_ deformaciamdec. aseTi konstruqciebi wyvilparametrebiania da maTi gaangariSeba 

unda Sesruldes wyvetili funqciebis gamoyenebiT. konstruqciisadmi wayenebuli 

saeqspluatacio moTxovnebi xSirad Camoyalibebulia sixistisa da simtkicis 

garkveuli pirobebis saxiT, rac imas niSnavs, rom konstruqciis zomebi (rogorc 

wesi sisqe), unda uzrunvelyofdes maqsimaluri Zabvis CaRunvis dasaSveb mniSvnelo-
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bas. gaangariSebas Cveulebriv aqvs SemowmebiTi xasiaTi, xdeba algoriTmis damu-
Saveba, romelic uzrunvelyofs aRniSnuli moTxovnebis dakmayofilebas. zemoaRni-
Snulis safuZvelze samSeneblo meqanikis aqtualur problemas warmoadgens gar-
suli konstruqciebis gaangariSeba optimizaciis meTdiT. 

 
 
ZiriTadi nawili 

garsebis optimaluri daproeqteba optimizaciis rTuli amocanaa. optimaluri 

daproeqtebis Sesaxeb Catarebul samecniero samuSaoebSi mxolod mcired nawilSia 

ganxiluli garsebis optimizacia. aRniSnuli sakiTxi ufro farTod aris warmod-
genili sxvadasxva publikaciaSi [1-8]. 

praqtikaSi, garsuli konstruqciebis daproeqtebaSi didi mniSvneloba aqvs ara-
formalur sinTezs, romelic dafuZnebulia pirdapiri amocanebis siRrmiseul kvle-
vaze [5]. 

aRniSnuli TvalsazrisiT xelsayrelia garsebis axali saxis WrilebiT gan-
xilva, romelic moicavs rogorc nawilobriv SemTxvevebs, aseve kanonikur garsebs. 

Wrilebiani garsebis pirdapiri gaangariSeba saSualebas ileva srulad iqnes gamo-
kvleuli formis zemoqmedeba mis daZabul-deformirebul mdgomareobaze, ris sa-
fuZvelzec miRebuli iqneba garsis optimaluri forma. 

davsvaT amocana Sedgenili Wrilebiani garsebis optimaluri daproeqtebisaT-

vis. vTqvaT iΩ ; 1,i n= −  SezRuduli qvejgufebis garkveuli nakrebia 
2E  sibrtyeze, 

romelsac miekuTvneba orTogonaluri mrudxazovani koordinatebi [ 1iα , 2iα ]. ganvi-

xiloT mravalfeniani garsi O iO : 
1

n

i
i

O O
=

=


, romlis zedapiria iΩ  gamosaxuli iτ  

saxiT [1,2], i iOΩ →  garsis sisqe mocemulia 1( ,i ih α 2 )iα funqciebiT. 

Cven avirCieT timoSenkos bzaris tipis maTematikuri modeli, romelic aRwers 

garsis daZabul-deformirebul mdgomareobas. 

aRvniSnoT garsis sasazRvro nawilebi, romelzec modebulia kide-Zalebi da 

gadaadgilebebi ( ( )
1

iΓ , ( )
2
iΓ ), xolo wyvili gadakveTis wrfe _ Sedgenili garsebisTvis 

( ( )
3
iΓ ). myari garsebis amoxsnis gantolebaTa sistemas eqneba Semdegi saxe:  

 ( )
1 0i

iC pσ + = , 1 2,i iα α ∈Ω , 1,i n= ;  (1) 

 ( ) ( ) ( )i i iCε =  ;  (2)  

 ( ) ( ) ( )i i iBσ ε= ;  (3) 

 ( ) ( ) 0
1

i i
iG σ σ= , ( )

1 2 1, i
i iα α ∈Γ ; ( ) ( ) 0

2
i i

iG =  , ( )
1 2 2, i
i iα α ∈Γ ;  (4)  

 ( ) ( ) ( ) ( )
3 3

i i i iG G=  , ( ) (i) ( ) ( )
4 4

i i iG Gσ σ= , ( )
1 2 3, k

k kα α ⊂ Γ .  (5)  

( )
1

iC , ( )iC - 
( )iB  aris simtkicis mudmivebis matrica, xolo 0

i  _ sasazRvro momen-

tebis Zalvebis ( 0
iσ ) gadaadgilebebis matrica;  

( )
3

kG . ( )
4

kG , ,k i j=  _ momentebis Zalvebis gadasvlis matricebi;  

ip  _ datvirTva i Sedgenil garsze. 
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warmovidginoT simtkicis mudmivebis matrica B  yvela qvejgufebis iΩ , 1,i n=  

saxiT: 
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, 

sadac iE  iungis modulia,  

iv  _ puansonis koeficienti, 

iG′ _ Zvris moduli,  

ik ′ _ Zvris koepicienti. 

Zalva-momentebis velidan (i)σ  (1_5) gamomdinare, daZabuloba  

 �̄�𝜎(±) = ��̄�𝜎11
± , �̄�𝜎22
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i i

Q
h k
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′
, 2

23
i i

Q
h k

σ ± =
′
.  (7)  

mmarTveli funqciis saxiT aviRoT garsis sisqe 

 [ ]1 11 21 1 2( , ), , ( , )n n nh h hα α α α=  , 

Zebnis are 

 { 1 2: ( , )i i iD h h α α−= ≤ 1 2( , )i i ih α α 1 2( , )i n ih α α+≤ , }1,i n= .  (8)  

gamovsaxoT *
1N , *

2N , *
3N  qvejgufebis ricxvebis nakrebi iΩ -Ti, romelSic gaTva-

liswinebulia masa, sixiste, simtkicis maxasiaTeblebi da Zalis maxasiaTeblebi. iΩ  

qvejgufebisaTvis _ *
2i N∈ , *

3N . SemovitanoT daZabulobis skalaruli funqciebi: iJ
( )( )i
  𝑔𝑔𝑖𝑖(𝜎𝜎±(𝛼𝛼1𝑖𝑖,𝛼𝛼2𝑖𝑖)).  

optimizaciis kriteriumia Semdegi funqcialuroba D  areSi: 

a) masalis moculoba da konstruqciis masa  

 
*
1

1 1( ) ( )i i
i N

J h J h
∈

= ∑ ; (9)  

b) gadaadgilebis fucqcionali 
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*
2

( )
2 ( ) max max ( )

i

i
i

i N
J h f

Ω∈
=  ;  (10)  

g) daZabulobis funqcionali 

 
*
3

3 ( ) max max ( )
i

i
i N

J h g σ ±

Ω∈
= ;  (11)  

aRniSnuli SezRudvebis gaTvaliswinebiT garsis parametrebze: 

 1
11 0

1

( )
1 0

J h
J

ψ = − ≤ ;  (12)  

 2 0
2

( )
1 0i

i
i

J h
J

ψ = − ≤ , *
2i N∈ ;  (13)  

 1
3 0

3

( )
1 0i

i

g h
J

ψ = − ≤ , *
3i N∈ ,  (14)  

sadac 0
1I , 0

2iI , 0
3iI  maTi dasaSvebi mniSvnelobebia. 

optimizaciis problema Cans kontrolis funqciis ganmartebaSi *h  minimaluri 

funqcionalis pirobidan  

 0 ( ) ( )kJ h J h= , {1, 2,3}k ∈   (15)  

SezRudvebisas 

 0jiψ ≤ , {1, 2,3}j∈ , j k≠ , 
* ,    2,3

1,       1.
jN j

i
j

=
∈

=





  (16)  

pirobiTi optimizaciis problemasTan erTad (15)-(16) davsvaT Sebrunebuli amo-
canebi, romlebic dgeba sisqis cvalebadobis iseTi kanonis gansazRvrisas, rodesac 

kmayofildeba (16); am SemTxvevaSi obieqturi funqcia (15) ar ganixileba. 

 

daskvna 

damuSavebulia garsuli konstruqciebis gaangariSeba optimizaciis meTodiT 

da am meTodis meSveobiT xdeba marTkuTxa wiboebis mqone firfitebis Runvaze gaanga-
riSeba sxvadasxva saxis sasazRvro pirobebisa da datvirTvebis mravalsaxeobis gaT-
valiswinebiT. 
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CONSTRUCTION MECHANICS 
 

OPTIMIZATION OF THE TOPOLOGIE OF ENVELOPED CONSTRUCTIONS 

V. Beruashvili 

(Georgian Technical University, Kutaisi International University) 
 

Resume. The question of optimally planning the compounded rotational shell is discussed. Shells with 
intermittent solution of the element and the help of the variational equation; the dependence between 
deformations and loads is obtained. Calculation of shell structures is processed by optimization method 
practical method of calculating the bending of plates with rectangular rods taking into account different types 
of boundary conditions and multiplicity of loads. 

 
 Keywords: firmness; optimization; plate; shell. 
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rkinigzis transporti 

 

 

saporto sadgurebisa da საraionoOparkebis urTierTganlagebisa  
da simZlavreebis gansazRvra 

beJan didebaSvili, tariel kotrikaZe, gulver kvantaliani,  
levan lomsaZe, kaxaber SarvaSiZe, merab CalaZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia saqarTveloSi aRmosavleTsa da dasavleTs Soris resur-
sebisa da saqonelbrunvis procesebis daCqarebis, didi tvirTnakadebis gadaadgile-
bis aucileblobis SemTxvevaSi mosamzadebeli samuSaoebis Catarebis winapirobebi; 

kerZod, saporto sadgurebisa da saraiono parkebis xelsayreli urTierTganlagebis 

sqemebi da am parkebis simZlavreTa gansazRvris sakiTxebi. dadgenilia sadguris 

mimReb-gamgzavn da gadasayenebel parkebSi liandagTa raodenoba, agreTve saraiono 

parkSi liandagTa raodenoba, satvirTo sawyobebis saWiro farTobi, sakonteinero 

baqnis tevadoba. 

 

sakvanZo sityvebi: gadasayenebeli parki; matarebelTa formireba; maxarisxebeli 

parki; mimReb-gamgzavni parki; navmisadgomi; pirsi; porti; sanavigacio periodi. 

 

Sesavali 

saqarTvelos Savi zRvispireTSi erTiani sazRvao-sarkinigzo sistemis Seqmna 

samomavlod kidev ufro globalur xasiaTs aniWebs „didi abreSumis gzis“ proeqts, 

romelmac udidesi mniSvneloba SeiZina ruseTis mier ukrainasTan omis dawyebis 

Semdeg, radgan gaCnda CineTidan da Sua aziidan tvirTebis nawilis saqarTveloze 

gatarebis perspeqtiva. am proeqts safuZvlad udevs aRmosavleTsa da dasavleTs 

Soris resursebisa da saqonelbrunvis procesebis daCqarebisa da didi tvirTnaka-
debis gadaadgilebis aucileblobis konkretuli amocana, romlis gadawyvetaSi sa-
qarTvelom sruliad axali saerTaSoriso funqcia unda Seasrulos. amitom seri-
ozuli mosamzadebeli samuSaoebia Casatarebeli, raTa qveyana saTanado doneze mom-
zadebuli Sexvdes mosalodnel procesebs. es ki saqarTvelos rkinigzisagan mso-
flio standartebiTa da parametrebiT muSaobas moiTxovs. 

 
 
ZiriTadi nawili 

saporto rkinigzis sadguris ganviTarebisas misi calkeuli elementebis gaanga-
riSebisaTvis saWiroa portsa da rkinigzis sadgurSi (an saraiono parkebSi) erTdro-
ulad myof vagonTa saSualo sadReRamiso raodenobis (NsaS.) codna, romelic SeiZleba 

ganisazRvros Semdegi formulis safuZvelze:  
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 Nსაშ. = 
∑�Nსაშ.

დ. + Nსაშ.
გ. �Tვაგ.

24
 + Nმოლ.

დაკ.  ვაგ., 

sadac Nმოლ.
დაკ.  aris cariel vagonTa saSualo sadReRamiso raodenoba, romelic saWiroa 

portSi Semosuli gansazRvruli saxeobis tvirTis dasatvirTavad;  
𝑁𝑁საშ

გ.  . _ datvirTul vagonTa saSualo sadReRamiso raodenoba, romelic saWiroa 

rkinigzis transportiT portSi Semosuli gansazRvruli tvirTis gadmosatvirTad;  
Tvag. _ portsa da rkinigzis sadgurSi erT satvirTo operaciaSi vagonTa moc-

denis teqnologiuri norma, romelic dgindeba sazRvao da sarkinigzo transportis 

urTierTqmedebis specifikis gaTvaliswinebiT, sT; 

 Nმოლ.
დაკ.  _ vagonTa saSualo sadReRamiso optimaluri raodenoba, romelTa daka-

veba dasaSvebia gansazRvruli vadiT pirdapiri variantiT datvirTva-gadmotvirTvis 

Semdgomi damuSavebis molodinSi. 

Tavis mxriv, 𝑁𝑁საშ.
დ.

 da 𝑁𝑁საშ.
გ.  ganisazRvreba Semdegi gamosaxulebebis meSveobiT:  

 𝑁𝑁საშ.
დ.  = 

∑Гწლ.
დ. 𝛼𝛼უთ

′ .𝛽𝛽𝐾𝐾ორმ.

𝐼𝐼ნ.𝑞𝑞
 ,  

 𝑁𝑁საშ.
გ.  = 

∑Гწლ.
გ. 𝛼𝛼უთ

′′ .

𝐼𝐼გ.𝑞𝑞
, 

sadac Гწლ.
დ.

 aris datvirTvis wliuri moculoba (zRviT mosuli) tvirTis calkeuli 

saxeobis mixedviT, t; 

𝛼𝛼უთ.
′  _ sazRvao gadazidvis sadReRamiso uTanabrobis koeficienti;  

β _ koeficienti, romelic iTvaliswinebs rkinigzasaTan dakavSirebul tvirTbrunvis 

wils;  
q _ sanavigacio periodi, dRe-Rame; 
In. _ vagonis saSualo datvirTuloba, t;  
Korm. _ ormagi operaciis koeficienti; 
Гწლ.
გ.

 _ gadmotvirTvis wliuri moculoba (rkinigziT mosuli) tvirTis calkeuli 

saxeobis mixedviT, t;  
𝛼𝛼უთ.
′′  _rkinigziT gadazidvis saSualo sadReRamiso uTanabrobis koeficienti tvirTis 

yoveli saxeobis mixedviT;  
Ig. _ portSi rkinigziT tvirTis Semosvlis periodi, dRe-Rame weliwadSi. 

sadguris mimReb-gamgzavn da gadasayenebel parkebSi liandagTa raodenoba gani-
sazRvreba dadgenili saerTo wesebis mixedviT, xolo maxarisxebel parkSi lian-
dagTa saWiro raodenobis gaangariSeba SesaZlebelia Semdegi gamosaxulebis safu-
Zvelze: 

 𝑚𝑚მახ.პ. = 𝑚𝑚პორ. + 𝑚𝑚ფგ. + 𝑚𝑚დამ. , 
sadac mpor. aris liandagTa raodenoba navmisadgomebSi (portebSi) Casawodebel 

vagonTa dasagroveblad (damokidebulia misadgomTa da vagonTa raodenobaze);  
mfg. _ liandagTa raodenoba matareblebis formirebis gegmiT gaTvaliswinebuli 

daniSnulebebis mixedviT vagonTa dasagroveblad axali matareblebis formi-
rebisaTvis (damokidebulia daniSnulebaTa raodenobasa da simZlavreze); 
mdam. _ damatebiTi sarezervo liandagebis raodenoba satvirTo raionisa (ezo) da 

samrewvelo dawesebulebaTa vagonebisaTvis, vagonTa droebiTi dayenebisaTvis, ca-
rieli vagonebisaaTvis, saremonto vagonebisaTvis da sxv. 
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saraiono parkSi liandagTa raodenobis dadgena SesaZlebelia Semdegi gamosa-
xulebis safuZvelze:  

 𝑚𝑚სარ. = 𝑚𝑚მგ. + 𝑚𝑚დ. + 𝑚𝑚ს. , 
sadac mmg. aris mimReb-gamgzavn liandagTa raodenoba (damokidebulia navmisadgomTa 

raodenobasa da muSaobis intensiurobaze);  
md. _ maxarisxebel liandagTa raodenoba, romelic damokidebulia navmisadgomTa da 
datvirTva-gadmotvirTvis frontebis raodenobaze, agreTve maTi momsaxurebis for-
mebsa da pirobebze;  
ms. _ savlel liandagTa raodenoba, ms. = 1 l-s. 

cxadia, msar. damokidebulia muSaobis teqnologiur procesze, datvirTva-gad-
motvirTvis frontebisadmi ganlagebasa da sxva adgilobriv pirobebze. 

saraiono parkebis liandagTa raodenobaze moqmedebs ara marto gadasamuSave-
beli vagonnakadebis raodenoba, aramed portSi maTi ganlagebisa da rkinigzis sad-
gurTan dakavSirebis pirobebi. saraiono parkTa tipebi da portSi ganlagebis va-
riantebi warmodgenilia 1-l da me-2 nax-ebze. 

saraiono parkis mimReb-gamgzavn liandagTa raodenoba ganizRvreba Semdegi 

formuliT:  

 𝑚𝑚მგ.
სარ. = 

(𝑡𝑡ტ.მიღ.
სარ. +𝑡𝑡ტ.გაგ.

სარ.  )𝑛𝑛𝑖𝑖
24

 ,  

sadac
 
 𝑡𝑡ტ.მიღ.
სარ.  aris saraiono parkSi vagonTa jgufis (gadacemis) damuSavebis teqnolo-

giuri dro maxarisxebeli sadguridan miRebis Semdeg, sT; 

 
nax. 1. saraiono parkebis sqemebi: a _ parki, romelic ar asrulebs vagonTa  

SerCevis operaciebs; b _ parki, romelSic gaTvaliswinebulia maxarisxebeli  
liandagebi da vagonTa SerCevis operaciebis warmoeba; vs _ vagonis saswori;  

mg _ misaReb-gasagzavni liandagebi; msg _ mcire simZlavris goraki 

𝑡𝑡ტ.გაგ.
სარ.  _ saraiono parkSi gadacemis damuSavebis dro maxarisxebel parkSi gag-

zavnis win (im drois gaTvaliswinebiT, romelic saWiroa navmisadgomebidan vagonTa 

gamokrebis samanevro samuSaoebisaTvis da saraiono parkSi gadayenebisaTvis), sT;  
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𝑛𝑛𝑖𝑖 – i-ur saraiono parkSi gadacemis raodenoba dRe-Ramis ganmavlobaSi.  

saraiono parkis maxarisxebel liandagTa raodenoba SeiZleba ganisazRvros 

formuliT: 

 𝑚𝑚დამახ.
სარ.  = 𝐾𝐾ნ.მის.

𝑟𝑟𝑟𝑟
 ,  

sadac 
 

 𝐾𝐾ნ.მის. aris portSi navmisadgomTa raodenoba;  

r _ im navmisadgomTa raodenoba, romelTa momsaxurebac xdeba vagonTa erTjeradi 

gadacemiT;  
p _ saraiono parkTa raodenoba.  

Tanamedrove pirobebSi seriozuli yuradReba eqceva navsadguris gamarTuli 

muSaobis uzrunvelyofas, moZravi Semadgenlobis (vagoni, gemi, avtomobili) mocde-
nas da saeqspluatacio xarjebis Semcirebas, agreTve tvirTis maqsimaluri dacu-
lobis yoveldRiur saWirboroto sakiTxebs. amitom, garda organizebuli tradi-
ciuli tipis terminalebisa da pirsebisa, navsadgurSi aucilebelia moewyos cal-
keuli sawyobebic, romlebic specializdeba an konkretuli tvirTis momsaxurebi-
saTvis, anda saerTo sargeblobisaTvis (sxvadasxva saxeobis tvirTisaTvis). 

 
 

nax. 2. portSi saraiono parkebis ganlagebis sqemebi: a _ Tanmimdevruli ganlageba,  
roca navmisadgomTa liandagebTan Sedis erTi rkinigzis xazi; b _ paraleluri  
ganlageba, roca sazRvao portSi Sedis ori rkinigzis xazi; sp _ saraiono parki 

  

satvirTo sawyobebis saWiro Fსაწყ. farTobi ganizRvreba saSualo datvirTulo-
bis meTodiT Semdegi formulis gamoyenebiT: 

 Fსაწყ. = 
𝑄𝑄წლ.𝑡𝑡შენ.𝐾𝐾გას.

365𝑃𝑃
(1 - 𝛽𝛽პირ.) m

2, 
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sadac 𝑄𝑄წლ. aris TiToeuli saxeobis tvirTis wliuri raodenoba, romelmac unda 

gaiaros sawyobi wliuri SenaxvisaTvis, t;  
 𝑡𝑡შენ. _ tvirTis Senaxvis gasaangariSebeli xangrZlivoba, dRe-Rame;  
𝐾𝐾გას. _ koeficienti, romelic iTvaliswinebs damatebiT (damxmare) farTobs gasavle-
lebis sxvadasxva mowyobilobebisa da nivTebis mosaTavseblad da datvirTva-gadmo-
tvirTvis meqanizmebis muSaobisaTvis;  
P _ sawyobis sasargeblo farTobis 1 m2-ze saSualo datvirTva, t;  
𝛽𝛽პირ. _ koeficienti, romelic iTvaliswinebs tvirTis pirdapiri variantiT dat-
virTva-gadmotvirTvas (0,15-0,20). 

P da 𝐾𝐾გას. sidideebi damokidebulia tvirTis Stabelebad dawyobis pirobebsa da 

meqanizaciis saSualebaTa saxeobebze (gamoiyeneba specialuri cxrilebi), aseve kon-
kretuli tvirTisaTvis 𝑡𝑡შენ. sididis dadgenaze. 

sawyobis saWiro Fსაწყ. FfarTobis gaangariSebis Semdeg xdeba misi siganisa da 
saerTo sigrZis (L) dadgena iqidan gamomdinare, rom sigane aRebuli unda iyos stan-
dartuli (b = 12, 18, 24), rac, Tavis mxriv, damokidebuli iqneba tvirTis saxeobaze, 

meqanizaciis saSualebebze, sawyobSi datvirTva-gadmotvirTvis meqanizmebis 

muSaobasa da sxva adgilobriv pirobebze. mizanSewonilia aRniSnuli gaangariSebebi 

ganxorcieldes TiToeuli saxeobis mosuli da gasagzavni tvirTisaTvis cal-calke.  
amJamad didi yuradReba eTmoba pirdapiri variantiT datvirTva-gadmotvirTvis 

operaciaTa gafarToeba-ganviTarebasac, e. i. βpir. koeficientis gazrdas.  
portSi satvirTo punqtebs Soris gansakuTrebiT mniSvnelovania sakonteinero 

baqnis tevadobis (konteineri-adgili) gansazRvra, rac xorcieldeba Semdegi formu-
lis safuZvelze: 

 Εს.= K1[K2∑
𝑄𝑄მიღ.

𝑞𝑞კ.
𝑇𝑇მიღ. + K3∑

𝑄𝑄გაგზ.

𝑞𝑞კ.
𝑇𝑇გაგზ. + Εუ.], 

sadac ∑QmiR. tvirTis dReRamuri raodenobaa, romelic modis sadgurSi konteinere-
biT, t;  
∑Qgagz. _ tvirTis dReRamuri raodenoba, romelic gaigzavneba konteinerebiT, t;  

qk. _ TiToeuli saxeobis tvirTis saSualo CatvirTva konteinerSi, t;  
K1 _ vagonTa datvirTva-gadmotvirTvis miwodebis gaxSirebis koeficienti (roca 

dReRamuri saSualo datvirTva ar aRemateba 10 vagons K1 = 2, xolo, roca saSualo 

sadReRamiso datvirTva aRemateba 10 vagons, K1 = 1,5);  
K2 da K3 _ koeficientebi, romlebic iTvaliswinebs konteinerebis pirdapiri vari-
antiT gadmotvirTvas avtomobilidan rkinigzis baqanze (K2 = 0,7) da baqnidan avto-
mobilze (K3 = 0,85);  
TmiR. da Tgagz. _ konteinerTa baqanze Senaxvis xangrZlivoba (TmiR. = 1 dRe-Rame) da 

Tgagz. = 1,5 dRe-Rame);  
Εუ. _ moednis tevadoba (kontrol-adgili) uwesivro konteinerTa SenaxvisaTvis, ro-
melic unda iyos 3 %-is toli da Senaxvis vada Seadgendes or dRe-Rames. 

 

daskvna 

bolo dros saqarTvelos gauCnda CineTidan da Sua aziidan dasavleTisaken 

tvirTebis nawilis qveynis teritoriaze gatarebis didi perspeqtiva. amisaTvis saqar-
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Tvelos rkinigzisaTvis aucilebelia im problemebis mogvareba, rac dakavSirebulia 

portSi saraiono parkebis ganlagebaze, maT simZlavresa da rkinigzis sadgurTan 

dakavSirebis pirobebze. zemoT ganxiluli sakiTxebi didad waadgeba am problemebis 

mogvarebas. 
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RAILWAY TRANSPORT 
 

DETERMINATION OF MUTUAL LOCATION AND CAPACITIES OF PORT 
STATIONS AND REGIONAL YARDS 

B. Didebashvili, T. Kotrikadze, G. Kvantaliani, L. Lomsadze, K. Sharvashidze,  
M. Chaladze 

(Georgian Technical University) 
 
Resume. The preconditions for speeding up the processes of resource and goods circulation between 

East and West Georgia, and for carrying out preparatory works in case of the necessity of moving large cargo 
flows are considered. In particular, schemes of favorable mutual arrangement of port stations and regional 
yards and issues of determining the capacities of these yards are discussed. The number of tracks in the station's 
departure and marshalling yards, as well as the number of tracks in the regional yard, the required area of 
freight warehouses, and the capacity of the container dock are determined. 

 
 Keywords: berth; departure yard; make-up of trains; marshalling yard; navigation period; pier; port; 

sorting yard. 
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medicina 

 

 

farmacia adamianis janmrTelobis samsaxurSi 

irma comaia, nana gelovani, nino tabataZe, anton Ciqovani  

(saqarTvelos teqnikuri universiteti, soxumis saxelmwifo universiteti) 

 

reziume: farmacia, wamalTmcodneoba da farmacevtuli saqmianoba qarTuli me-
dicinis ganuyofeli nawilia da uZvelesi droidan momdinareobs. amas adasturebs 

uZvelesi samedicino wignebis `iadigar daudis~, `karabadinis~, `wigni saaqimoisa~ da 

sxv. arseboba [1, 3 _ 6]. 

saqarTveloSi wamalTmcodneobis uZvelesi tradicia mefe aietis ganswavlul 

qaliSvils _ medeas ukavSirdeba. aRniSnul faqts adasturebs arqeologiuri Zegle-
bi _ varZia da ufliscixe. 

farmacia da farmacevtuli saqmianoba aqtualobas dResac ar kargavs. farma-
cevtoba msoflioSi erT-erTi moTxovnadi profesiaa, farmacevtuli biznesi ki _ 

yvelaze swrafad ganviTarebadi dargi. mosaxleobis janmrTelobaze zrunva da maTi 

uzrunvelyofa axali, usafrTxo da efeqturi samkurnalwamlo saSualebebiT Tana-
medrove farmaciis ZiriTadi mizani da amocanaa, xolo farmacevtuli saqmianobis 

da biznesis siZliere qveynis ekonomikur siZlieresac gansazRvravs. 

 

sakvanZo sityvebi: samkurnalo saSualebebi; samkurnalwamlo forma; wamalT-
mcodneoba. 

 

Sesavali 

farmacia samecniero-praqtikuli disciplinaa, romelic moicavs usafrTxo da 

efeqturi samkurnalo saSualebebis Ziebas, warmoebisa da Tvisobriv-raodenobrivi 

analizis Tanamedrove meTodebis SemuSavebas, stabilurobisa da vargisobis vadebis 

dadgenas, Senaxvis pirobebs, realizaciasa da sxv. sakiTxebs [7, 8 _ 12].  

farmacia, rogorc aRvniSneT, medicinis ganuyofeli nawilia, farmacevti ki, 

iseve rogorc eqimi, zrunavs da pasuxismgebelia adamianis sicocxlesa da janmrTe-
lobaze.  

termini `farmacia~ (`pharmakeia~) berZnuli sityvaa da wamlis miRebas niSnavs. 

Zvel egvipteSi medicinis mfarveli RmerTis (totas) eklesiis erT-erT freskaze 

aRniSnulia sityva `phar-ma-ki~, rac daavadebisagan daculobas gulisxmobs.  

farmacevtuli mecnierebisa da farmacevtuli codnis fesvebi jer kidev neo-
liTis epoqaSi unda veZeboT, xolo pirveli cnobebi samkurnalwamlo preparatebis 

Sesaxeb mocemulia g. ebersis papirusSi, romelic Sedgenilia egvipteSi Cvens eramde 

XVI saukunis Sua periodSi.  

pirveli afTiaqi Seqmnila Sua saukuneebSi arabi xalifatebis mier. es iyo 

adgili, sadac Caisaxa pirveli qimiuri laboratoria eqsperimentuli gamokvlevebis 
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Casatareblad da farmacevtuli mecnierebis praqtikuli sakiTxebis gansaxorcieleb-
lad.  

Zvel saberZneTSi wamlis warmoebasa da gayidvasTan dakavSirebul yvelanair 

saqmianobas ukavSirebdnen saxelwodebas, romlis fuZe iyo `farma~ an `farmako~. 

dRemde Semonaxulia terminebi:  

• farmakopea _ standartebisa da debulebebis krebuli, romelSic mocemulia 

wamlebis damzadebis, Semowmebis, Senaxvisa da sxv. savaldebulo wesebi [12]; 

• farmakologia _ mecniereba, romelic Seiswavlis samkurnalo nivTierebebis 

moqmedebas organizmze; 

• farmakologiuri saSualebebi _ nivTierebebi, romlebic gamoiyeneba daavade-
bis profilaqtikis, diagnostikisa da mkurnalobis mizniT, romelTa miReba xdeba 

sisxlis, sisxlis plazmis, cxovelis organoebisa da qsovilebisagan, aseve mcenare-
uli nedleulisagan da mineralebisagan qimiuri (sinTezuri gziT) an biologiuri 

teqnologiebis gamoyenebiT.  

samkurnalo preparatebi ganisazRvreba dozirebuli samkurnalo saSualebebis 

saxiT, romlebic gankuTvnilia samedicino gamoyenebisaTvis. 
 
 
ZiriTadi nawili 

farmacia aris mecniereba farmacevtuli saqmianobisa da samkurnalwamlo cod-
nis ganviTarebis Sesaxeb kacobriobis arsebobis manZilze pirvelyofili droidan 

dRevandlamde. 

matriarqatis periodSi qali, rogorc gvaris ufrosi, zrunavda ara marto 

kvebaze, keris SenarCunebaze, aramed Tavisi Tanamemamuleebis keTildReobasa da jan-
mrTelobaze, risTvisac iyenebda samkurnalo mcenareebs. pirvelyofili sazogado-
ebis ganviTarebis ufro gviandel etapze, rodesac upirates saqmianobad iqca nadi-
roba, adamianma mcenareulTan erTad daiwyo cxoveluri sakvebis gamoyeneba, rac 

xels uwyobda cxovelTa im organoebisa da qsovilebis samkurnalo Tvisebebis dad-
genas, rogricaa: qoni, sisxli, Zvlis tvini, RviZli, elenTa, filtvebi. momdevno 

periodSi, rodesac ojaxis ufrosi xdeba mamakaci, mkurnalis roli TandaTanobiT 

mas gadaeca. monadireebi amzadebdnen Tilismebs (Zvlisagan, qvisagan, xisagan) kulti-
rebuli cxovelebis gamosaxulebiT, romlebic ,,icavda~ maT safrTxisagan da unar-
Cunebda janmrTelobas. 

matriarqatis periodSi, romlis drosac aqtiurad ganviTarda miwaTmoqmedeba, 

cxovelTa moSinaureba da mecxoveleoba, aRmoCenil iqna samkurnalo Tvisebebis mqo-
ne axali mcenareebi: Sxama, asisTava, Termofsi da sxv. Sromis iaraRebis da ojaxuri 

moxmarebis sagnebis damzadebam TviTnabadi liTonebisagan, sameurneo warmoebis gan-
viTarebam ganapiroba wamlebis dasamzadebeli WurWlis gamogoneba. mogvianebiT, sam-
kurnalo praqtikaSi, SeiniSneba mineraluri warmoSobis samkurnalo saSualebebi, 

romelTa miReba adamianebma iswavles mTis qanebisagan, navTobisagan, qvanaxSirisagan, 

wylisa da haerisagan. 

farmaciis istoriis, rogorc mecnierebis ZiriTadi amocanaa Tvali adevnos 

farmacevtuli codnis Camoyalibebis msoflio istoriuli procesis saerTo kanon-
zomierebebs, aRmoaCinos yoveli epoqis axali miRwevebi farmaciis sferoSi, war-
moaCinos uaxlesi teqnologiuri Tu analizuri monacemebis praqtikul farmaciaSi 
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CanergviT miRebuli Sedegebi, rac unda aisaxos mosaxleobis janmrTelobasa da 

sicoclis xangrZlivobaze. 

farmaciis istoria iyofa kerZo da zogad nawilebad. farmaciis zogadi isto-
ria Seiswavlis msoflio farmaciis mTavar kanonzomierebebs da sakvanZo proble-
mebs mTlianobaSi, xolo kerZo istoria ganixilavs calkeuli farmacevtuli disci-
plinebis ganviTarebis Taviseburebebs.  

farmaciis istoria moicavs xuT periods; esenia: pirvelyofili sazogadoeba, 

Zveli msoflio, Sua saukuneebi, axali da uaxlesi istoria. farmaciis istoriis 

Sesaswavlad gamoyenebulia Semdegi wyaroebi: arqeologiuri gaTxrebi, xelnawerebi, 

eqimebisa da istorikosebis, filosofosebis beWduri nimuSebi, eTnografiis, saxviTi 

xelovnebis, foto-, kino-, videodokumentebi da sxv. [13_21]. 

arqeologiuri gaTxrebis dros napovnia didi raodenobiT qirurgiuli instru-
menti, romlebsac sxvadasxva manipulaciebisa da higienuri daniSnulebisaTvis iye-
nebdnen. aseve mniSvnelovania, brinjaosagan damzadebuli sxvadasxva samedicino teq-
nikuri saSualeba, romlebic wamlis mosamzadebeli komponentebis Sesanaxad iyo 

gankuTvnili da sxv. arqeologiuri masalebis rentgenologiurma Seswavlam gamoav-
lina daavadebebisa da travmuli dazianebebis Sedegad paTologiurad Secvlili da 

namkurnalevi Zvlebi, trepanaciuli Tavis qalebi Semdgomi SexorcebebiT, rac kidev 

erTxel miuTiTebs Temuri wyobilebis droindel saqarTveloSi sakmaod maRal 

samedicino kulturaze.  

samkurnalo meTodebisa da mcenareuli, cxoveluri da mineraluri warmoSobis 

efeqturi saSualebebis gamoyenebis aTaswliani praqtikis Sesaxeb zepirsityvierad 

gadaecemoda Taobidan Taobas da ase viTardeboda e. w. xalxuri medicina. 

xalxuri medicina warmoadgens mecnieruli medicinis winamorbeds da asazr-
doebs mas Tavisi gamocdilebiTa da dakvirvebebiT. Tanamedrove eqimebi farTod 

iyeneben xalxuri medicinis iseT saSualebebs, rogoricaa tuxtis da koTxujis fes-
vebi, anwli, katabalaxa, adonisi, naRvela, ZiZo, xeSavi, StoSi, Zaxveli, qinZi, la-
vanda, Zirtkbila, cacxvis yvavili, selis Tesli, Jolo, revandi, gvirila, skipidari, 

Tafli, mumio da a.S. mniSvnelovnad gaizarda interesi eTnofarmaciisadmi da 

xalxuri medicinisadmi. 

gansakuTrebiT aRsaniSnavia ganviTarebadi qveynebi, sadac mosaxleobis umrav-
lesoba (70 %) iyenebs mkurnalobis tradiciul meTodebs, anu mcenareuli, cxove-
luri da mineraluri warmoSobis xalxur samkurnalo saSualebebs. magaliTad, in-
doeTSi oficialurad gamoiyeneba alopaTia, aiurveda, homeopaTia, natropaTia. bo-
lo wlebSi msoflioSi SeiniSneba interesi homeopaTiisadmi, moTxovnadia para-
farmacevtuli produqcia, romelic damzadebulia Zveli xelnawerebisa da xalxuri 

samkurnalo saSualebebis safuZvelze da gamoiyeneba fitoTerapiaSi, apiTerapiaSi, 

promoTerapiaSi da sxv.  

metad sainteresoa uZvelesi saafTiaqo WurWlis saxelwodebani: jami, Wiqis 

WurWeli, koWobi _ Tixis qoTani, sawuri, qvis qoTani, Tangira (spilenZis qvabi), 

rodini da sxv. arsebobda wamlis formebis nairsaxeobac: maTbuxi (naxarSi), abi, 

yursi (tableti), salbuni (malamo), majumi (narevi rTuli wamlis forma), Triayi 

(antidoti mowamvlis dros), fxvnilebi da a.S. 

cnobilia, rom msoflioSi pirveli afTiaqi funqcionirebda arabeTSi, kerZod 

baRdadSi, 754 wels. berlinSi afTiaqi gaixsna 1438 wels, moskovSi _ 1581 wels. 

italiuri afTiaqebis istoria ki XII saukunesa da q. neapols ukavSirdeba. amave 
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periods emTxveva varZiis afTiaqi, romelic savaraudod XII-XIII saukuneTa mijnaze 

arsebobda, ufliscixisa ki _ kidev ufro adre funqcionirebda; talinis ratuSebis 

magistratis afTiaqi 1422 wels, xolo lvovis natorpis afTiaqi 1735 wels 

daarsebula [14 _21]. 

Zalze mniSvnelovania, rom sityva „afTiaqi~ moxseniebulia XI saukunis aTonis 

iverTa monastris werilobiT wyaroSi. giorgi mTawmindeli TxzulebaSi „cxovrebai 

iovanesi da eqvTimesi~, mogviTxrobs: „apoTiki da bostani da wisqvilni kelarisa 

sauravni iyvnes~. 
 

daskvna 

ase rom, arqeologiuri Zeglebisa da gaTxrebis masalebi, samedicino wignebi, 

eqimebisa da istorikosebis xelnawerebi qveyanaSi farmaciis, wamalTmcodneobisa da 

samedicino ganaTlebis maRal doneze miuTiTebs. mdidar samedicino warsulsa da 

tradiciebze dayrdnobiT momavalma Taobam unda SeZlos farmacevtuli dargis 

ganviTareba da ayvaveba. Zlieri da ganviTarebuli jandacva, medikamentebis maRal-
teqnologiuri warmoeba, samkurnalo saSualebebis efeqturoba, uvnebloba da 

xelmisawvdomoba mosaxleobis janmrTel da xangrZliv sicocxles gulisxmobs, rac 

TavisTavad stabilurad mzard farmacevtul biznessa da ekonomikas uyris sa-
fuZvels. 
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MEDICINE 
 

PHARMACY IN THE SERVICE OF HUMAN HEALTH 

I. Tsomaia, N. Gelovani, N. Tabatadze, A. Chikovani 

(Georgian Technical University, Sokhumi State University) 
 

Resume. Pharmacy, pharmacology and pharmaceutical activities are an integral part of Georgian 
medicine and originate from ancient times. This is confirmed by ancient medical books: "Yadigar Daudi", 
"Karabadini", "Book of Saakimoi" and others. Existence of the ancient tradition of pharmacy in Georgia is 
connected with Medea, the learned daughter of King Ayet. The mentioned fact is confirmed by the 
archaeological monuments – Vardzia and Uplistsikhe. Pharmacy and pharmaceutical activities do not lose 
their relevance even today. The profession of a pharmacist is one of the most demanded in the world, and the 
pharmaceutical business is the fastest growing industry. Caring for the health of the population and providing 
them with new, safe and highly effective medicinal forms is the main goal and task of modern pharmacy, and 
the strength of pharmaceutical activity and business determines the economic strength of the country. 

 
 Keywords: medicinal drugform; medicinal products; pharmacology. 
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saerTaSoriso urTierTobebi 

 

 

aSS-is sagareo politikis ZiriTadi mimarTulebebi sparseTis yuris 
saxelmwifoebTan 

Tamila yuraSvili  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia aSS-is sagareo politika da misi damokidebuleba sparse-

Tis yuris saxelmwifoebTan. 
axlo aRmosavleTi aris msoflios unikaluri regioni, sadac erTmaneTSia 

Sezrdili msoflios uZvelesi civilizaciebi da erTad cxovroben da erTmaneTTan 

mudmivad TanamSromloben islamuri, qristianuli da iudeisturi religiebis 

mimdevrebi. axlo aRmosavleTi Tavisi masStabebiT SeTavsebadia sxva msxvili 

regionebisa da mdebareobs dasavleT aziasa da CrdiloeT afrikaSi. mas Semdeg, rac 

energetikulma resusrebma mniSvnelovani rolis Sesruleba daiwyo ekonomikaSi, 

axlo aRmosavleTi gaxda wamyvani saxelmwifoebis interesis sagani da gadaiqca maT 

Soris brZolis epicentrad axlo aRmosavleTis navTobze kontrolis mosapoveblad. 

 

sakvanZo sityvebi: aSS-is sagareo politika; islamuri, qristianuli da iudeis-

turi religiebi; msoflios uZvelesi civilizaciebi; savaWro urTierTobebi. 

 

Sesavali 

XX saukunis mTavari globaluri geopolitikuri viTareba ZiriTadad ukavSir-
deboda msoflios or nawilad, sabWoTa da dasavleTis gavlenis sferoebad gayofas. 

dasavleTis liderad warmoCenili iyo amerikis SeerTebuli Statebi. amitomac mTe-
li msoflios sagareo politika masTan iyo dakavSirebuli.  

sparseTis yuris regionSi Tavmoyrilia msoflioSi aRmoCenili navTobis ma-
ragebis 50 % da msoflios airis maragebis 40 %. vinaidan Tanamedrove msoflio 

ekonomikaSi airsa da navTobs centraluri adgili ukavia, maTi roli msoflio 

politikaSic izrdeba da, Sesabamisad, uaxloes aTwleulebSi regionis strate-
giuli mniSvneloba kidev ufro gaizrdeba. 

sparseTis yuris saxelmwifoebTan damokidebulebis sakiTxSi aSS-is sagareo 

politika SeiZleba daiyos sam ZiriTad mimarTulebad: 

• aSS-is sagreo politikuri kursi arabul monarqiebTan;  

• aSS-is sagreo politikuri kursi erayTan; 

• aSS-is sagareo politikuri kursi iranTan. 

aSS-s ukve karga xania stabiluri urTierToba aqvs arabeTis naxevarkunZulis 

monarqiebTan. am saxelmwifoebTan erTad man SeimuSava araerTi erToblivi regiona-
luri iniciativa, romelTa ZiriTadi nawili exeba usafrTxoebis sferoSi Tanam-
Sromlobas, aseve kontrteroristul saqmianobas. arabul monarqiebTan saerTo sa-
gareo politikuri strategiis garda, aSS-ma SeZlo sparseTis yuris arabuli saxel-
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mwifoebis TanamSromlobis sabWos wevr eqvs saxelmwifosTan aego ormxrivi kons-
truqciuli TanamSromloba. 

 

ZiriTadi nawili 

saudis arabeTi warmatebiT sargeblobs Tavisi avtoritetiT mTlian islamur 

samyaroSi, uzrunvelyofs aSS-isaTvis axloaRmosavluri politikis mxardaWeras da 

amcirebs antiamerikul ganwyobas regionSi. am mizniT, saudis arabeTis samefo far-
Tod iyenebs mis mier kontrolirebadi masobrivi informaciis saSualebebs, kerZod, 

avtoritetul mediakompania „al arabias“. es kompania saudis arabeTis interesebis 

dacvis garda, mimarTulia aSS-isa da misi mokavSireebis kritikis ganeitralebisaken, 

aseve maT mier gatarebuli politikuri xazis informaciuli mxardaWerisaken. 

saudis arabeTi regionSi gvevlineba aSS-is erTgul savaWro partniorad. aSS-

dan saudis arabeTis mimarTulebiT SeiaraRebis eqsportis mniSvnelovani wili moe-
dineba. 2011 wels gacxadebul iqna, rom xuTi wlis ganmavlobaSi samefo SeiZenda 60 

mlrd aSS dolaris amerikul iaraRs. am Tanxis naxevari, e. i. 30 mlrd dolari, 

moxmardeboda amerikuli moieriSe „ef-15-is” SeZenas. es SeTanxmeba Sesrulda da 

Semdeg, 2016_2019 wlebSi, amerikuli SeiaraRebis miwodeba saudis arabeTSi kidev 

20_25 %-iT gaizarda. garda amisa, aSS teqnikur momsaxurebasac uwevs adre miyidul 

samxedro teqnikas, rac, erTobliobaSi, SeiaraRebis miyidvasTan erTad xels uwyobs 

ori saxelmwifos mWidro TanamSromlobas samxedro da usafrTxoebis 

uzrunvelyofis sferoSi. 

aRsaniSnavia, rom saudis arabeTis teritoriaze imyofeba aSS-is samxedro-sa-
haero baza „ekan viliji“ da upiloto TviTmfrinavebis baza [1], romelsac aSS aqti-
urad iyenebs ZiriTadad al qaidis obieqtebze (iemeni, avRaneTi da pakistani) dasar-
tymelad. Tumca am upiloto safrenma aparatebma TavisiFsityva Tqva „islamuri sa-
xelmwifos“ winaaRmdeg brZolaSic. 

arabeTis naxevarkunZulis arabuli monarqiebidan mniSvnelobiT meore strate-
giuli partniori aSS-isaTvis aris yatari, uaRresad maRalganviTarebuli 

saxelwifo. amaze metyvelebs is faqti, rom yataris sagareo politika da sagareo 

ekonomikuri kavSirebis CamonaTvalSi aSS-s wamyvani adgili uWiravs [2] 

yatarma Suamavlis roli Seasrula da dRemde asrulebs radikalur islamur 

dajgufebebTan komunikaciis kuTxiT, riTac igi strategiulad mniSvnelovani xdeba 

aSS-isaTvis. am garemoebebis gamo aSS, sakuTari nacionaluri interesebidan gamom-
dinare, Tvals xuWavs imazec, rom yataris teritoriaze aris iseTi islamuri orga-
nizaciebis warmomadgenlobebi, rogoricaa „hamasi“, „hezbola“ da „Talibani“ [3]. 

aSS, saudis arabeTis msgavsad, yatarsac awvdis iaraRs. jer kidev 2008 wels or 

saxelmwifos Soris xeli moewera SeTanxmebas yatarisaTvis strategiuli samxedro-

satransporto TviTmfrinavis (boing C-17 „glouSmastes III-is“ miwodebis Sesaxeb [4]. 

imave wels yatarma SeiZina oTxi damatebiTi samxedro-satransporto TviTmfri-
navi (martin C-130 I-30 „super herkvleri“ 393) 7 mlrd aSS dolarad, romelSic Sevida 

damxmare aRWurvilobis miwodeba da materialur-teqnikuri uzrunvelyofa [5].  

2014 wels yatarma gaaforma kontraqti amerikuli saraketo kompleqsis SeZenaze 

406 mln aSS dolarad. amgvarma TanamSromlobam farTo asaxva pova aSS-yataris 

urTierTobebze 2015_2019 wlebSic. 
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aSS-s samxedro-politikuri TanamSromloba aqvs kuveitTanac. 2011 wels kuveiti 

gaxda aSS-is 48-e msxvili savaWro partniori, xolo momdevno (2012_2017) wlebSi or 

qveyanas Soris savaWro moculobam 13,5 mlrd aSS dolari Seadgina, romelTanac 

naxSirwyalbadis resursebis Sesyidvaze aSS-ma daxarja 7,6 mlrd aSS dolari [6]. 

sparseTis yureSi kidev erTi saxelmwifoa bahreini, romelic aSS-is samxedro-

politikur mokavSires warmoadgens. aSS bahreins Zalze mniSvnelovan samxedro 

daxmarebas uwevs. magaliTad, 2011 wels am daxmarebam 19,5 mln aSS dolari Seadgina 

[8]. amerikeli samxedro eqspertebis SefasebiT, bahreinis SeiaraRebuli Zalebis 

daaxloebiT naxevari mzadaa srulad moaxdinos integrireba aSS-sTan koaliciaSi 

moqmedebis mimarTulebiT. ra Tqma unda, bahreinic aSS-is mWidro ekonomikuri par-
tnioria. 2015 wels bahreinsa da aSS-s Soris savaWro moculobam 2,7 mlrd aSS 

dolari Seadgina. Tanamedrove etapze aSS-is sagareo politikuri xazi bahreinTan 

mimarTebiT, am qveyanaSi strategiuli yofnis gagrZelebaSi mdgomareobs.  

aSS-is kidev erT ZiriTad samxedro-politikur mokavSired regionSi arabeTis 

gaerTianebuli emiratebi (age) ganixileba. masTan mokavSireoba aSS-s gansakuTrebiT 

sWirdeba, raTa Sesustdes iranis gavlena regionSi. 2007_2010 wlebSi saudis arabe-
Tis Semdeg age iyo meore importiori saxelmwifo, romelmac aSS-isagan iyida sxva-
dasxva saxis samxedro teqnika, xolo kontraqtiT gaformebulma Tanxam 10,5 mlrd 

aSS dolari Seadgina [9]. 

cnobilia, rom arabeTis gaerTianebuli emiratebis portebi iRebs aSS-isagan 

samxedro-sazRvao Zalebis ufro met raodenobas, vidre sxva saxelmwifoebisagan 

[10], rac kidev erTxel usvams xazs saxelmwifoebs Soris mWidro samxedro-poli-
tikur TanamSromlobas. 

aRsaniSnavia, rom arabeTis gaerTianebuli emiratebi aSS-is mier saudis ara-
beTTan erTad iranis sapirispiro Zalad moiazreba. am mimarTulebiT age perio-
dulad aaqtiurebda sabanko sistemas iranis winaaRmdeg, ramac, saboloo jamSi, ira-
nis rialis kursis 15 %-iT dacema gamoiwvia.  

ramdenadac iranis birTvuli programa safrTxes uqmnis regionalur stabi-
lurobas sparseTis yureSi, aSS maqsimalurad cdilobs uzrunvelyos partnior 

saxelmwifoTa usafrTxoeba regionSi, romelTa Soris erT-erTia omani. Tu gavi-
TvaliswinebT am saxelmwifos geografiul mdebareobas, romelic strategiuli 

TvalsazrisiT uaRresad mniSvnelovani ormuzis srutis uSualo siaxloves imyo-
feba, savaraudoa, rom aSS-is interesi omanis sasulTnos mimarT kidev ufro gai-
zrdeba [12]. 

aSS-ma 2011_2019 wlebSi moaxdina omanis samxedro bazebis modernizacia da iq, 

sadac kursantebi samxedro saqmes euflebian, gazarda maTi raodenoba. 2011 wels 

sasulTnosadmi aSS-is daxmarebam 13 mln aSS dolari Seadgina [13], romelSic 

Sedioda rogorc mekobreobis winaaRmdeg brZolaSi daxmareba, ise sazRvargareT 

meTvalyureobis sistemis saSualebebis modernizaciisa da am saqmianobis dafinan-
seba [14]. 

rac Seexeba irans, igi aSS-isa da mTlianad dasavleTTan dapirispirebis mTavar 

ideologiur medroSes warmoadgens.  

irans kargi urTierToba aqvs ruseTTan da CineTTan, rac bunebrivia, situacias 

arTulebs. 

TviT eraySic, sadac aSS-s undoda usafrTxoebis regionaluri arqiteqturis 

Seqmna, rac gulisxmobda eraySi terorizmisa da separatizmis problemis aRmo-
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fxvras, dReisaTvis xelisuflebis saTaveSi proiranuli mTavrobaa. miuxedavad imi-
sa, rom aSS-ma sahaero dartymiT SeZlo iranis erT-erTi yvelaze gavleniani gene-
rlis yasim suleimanis likvidacia 2020 wels erayis teritoriaze, aRniSnulma 

faqtma Zlieri ryevebi gamoiwvia axlo aRmosavleTis regionSi.  

sulieri piris Semdeg yasim suleimani pirveli gavleniani adamiani iyo iranSi. 

mas miaweren daeSis winaaRmdeg warmatebul brZolas siriasa da eraySi, ris Sede-
gadac iranma am aTaswleulSi pirvelad SeZlo ara marto xmelTaSua zRvaze gasvla, 

aramed xmeleTiT mis mTavar mowinaaRmdegesTan _ israelTan miaxloebac.  

yasim suleimanis sikvdilis Semdeg iranma ieriSi miitana baRdadSi arsebul 

aSS-is saelCosa da eraySi ganlagebul samxedro bazebze. sapasuxod aSS-ma dabomba 

siria-erayis sazRvarTan arsebuli proiranuli Zalebi. sabolood, am dapirispire-
bebSi irani damarcxda da es situacia mZimed aisaxa mTlianad axloaRmosavleTis 

regionze. 
 

daskvna 

zemoT ganxiluli analizi cxadyofs, rom Tanamedrove etapze aSS aRrmavebs 

TanamSromlobas sparseTis yuris arabuli saxelmwifoebis TanamSromlobis sabWos 

wevr saxelmwifoebTan da maqsimalurad zrdis Tavis samxedro warmomadgenlobas 

regionSi. misi monawileobiT gaaqtiurda dialogi sparseTis yureSi usafrTxoebis 

kuTxiTac (gansakuTrebiT siriaSi ganviTarebuli movlenebis Semdeg). dialogis um-
Tavresi mizania:  

• sparseTis yuris arabuli saxelmwifoebis TanamSromlobis sabWos wevri sa-
xelmwifoebis Tavdacvisunarianobis gaumjobeseba da misi moqnilobis gazrda; 

•  israel-palestinis konfliqtis gadawyveta; 

•  masobrivi ganadgurebis iaraRis gauvnebloba regionSi; 

• kontrteroristuli saqmianobis koordinacia; 

•  infrastruqturis kritikulad mniSvnelovani obieqtebis dacva;  

• dialogSi CarTul saxelmwifoebs Soris usafrTxoebis uzrunvelyofa.  

aSS sparseTis yuris saxelmwifoebTan mimarTebiT iyenebs Tavisi axloaR-
mosavluri politikis sagareo faqtors, aSS-is sagareo politikur strategiebs. am 

mxriv, umTavres rols asrulebs Crdiloatlantikuri aliansi. ormxrivi TanamSrom-
lobis CarCoebSi sparseTis yuris arabul monarqiebsa da natos Soris jer kidev 

2004 wels daido xelSekruleba stambulSi, romelic stambulis TanamSromlobis 

iniciativis (sTi) saxeliT aris cnobili [15]. dReisaTvis am iniciativas iziarebs 

sparseTis yuris oTxi saxelmwifo (yatari, bahreini, arabeTis gaerTianebuli 

emiratebi da kuveiti), Tumca misadmi did interess iCens omani da saudis arabeTic. 
 

 

literatura _  R E F E R E N C E S   

1. U.S. Arms Deal With Israel and 2 Arab Nations Is Near The New-York Times.  
2. CIA Operating Drone Base in Saudi Arabia BBC News. http://www.bbc.co.uk/news/world- middle-east-

21350437 (02.07.2020). 



111 
 

3. U.S.-Qatar Trade Facts, Office of the United States Trade Representatives. http://\v\v\v. 
ustr.gov/countries-regions/europe-middle-east/middle-east/north-africa/qatar (02.07.2020). 

4. Qatar Announce C-17 Globemaster III Order, Boeing. http://\v\v\\ .boeing.eom/nevvs/releases/ 
2008/q3/080721 a_nr.html (02.07.2020). 

5. All Four Qatar C-130J-30s Handed-Over, Key.Aero.  http://vvvvvv.key.aero/view_article.asp?ID= 
4053&thisSection=military (02.07.2020). 

6. Foreign Military Financing Account Summary, U.S. Department of State. hUp://\v\v\v.state. 
gov/t/pm/ppa/sat/c 14560.htm  

7. Щегловин Ю.Б. Об усилении военного присутствия США на Ближнем Востоке, Институт 
Ближнего Востока. http://www.nmes.ru/?p=T2902 (02.07.2020). 

8. U.S. Relations with Bahrain, U.S. Department of State. URL: http://www.state.gOv/r/ 
pa/ei/bgn/26414.htm  

9. H. Morgenthau. The Concept of the Political. N.Y. 2012. -176 p. 
10. M. Eisenstadt. Washington Institute for Middle East Studies, Resetting the U.S. Israel Alliance. 

https://www.washingtoninstitute.org/policy-analysis/how-us-gains-israel-alliance (02.07.2020). 
11. U.S. Relations with United Arab Emirates, U.S. Department of State. URL: http://www.state. 

gOv/r/pa/ei/bgn/5444.htm (02.07.2020). 
12. К. Katzman. The United Arab Emirates: Issues for U.S. Policy,CRS Report for Congress, March 2013. -

14 p. 
13. Foreign Military Financing Account Summary, U.S. Department of State. http://wwvv.state.gOv/ 

t/pm/ppa/sat/c 14560.htm (02.07.2020). 
14. J. Kerry. Visits Oman for Arms Deal, Talks on Syria, Mideast // Reuters. URL: http://vvvwv.reuters.com/ 

article/2013/05/21 /us-oman-kerry-idUSBRE94J0YV20130521 J (02.07.2020). 
15. U.S. Oman Trade Facts//Office of the United States Trade Representatives. URL:http://vvvvvv.ustr. 

gov'/countries-regions/europe-middleeast/middle-east/north-africa/oman (02.07.2020) 
16. Istanbul Cooperation Initiative, North Atlantic Treaty Organization. lutp://\vww.nato.int/cps/ru/SID-

AB4A734C-8815B0AB/natolive/topics_58787.htm? (02.07.2020). 
17. Kennedy-Lugar Youth Exchange and Study, U.S. Department of State. Bureau of Educational and 

Cultural Affairs. http://exchanges.state.gov/non-us/program/kennedy-lugar-youth-exchange- study-yes 
(02.07.2020). 

18. Печатнов В.О., Маныкин А.С. История внешней политики США, М., 2012.- 671 c. 
19. List of treaties and other international documents in force in the United States of America, January 

1,2020.https://www.state.gov/wp-content/uploads/2020/08/TIF-2020-Full-website-view.pdf (02.07.2020). 
20. 2009-2015 arms deal between the United States of America and Israel. SIPRI Arms Transfers Database. 

https://www.sipri.org/databases/armstransfers/background 

 

 

 

 

 

 

 

http://vvvvvv.key.aero/view_article.asp?ID=
http://www.state.gov/r/
http://www.state/
http://wwvv.state.gov/
http://vvvwv.reuters.com/
http://vvvvvv.ustr/


112 
 

INTERNATIONAL RELATIONS 
 

THE MAIN DIRECTIONS OF USA FOREIGN POLICY WITH THE STATES  
OF THE PERSIAN GULF 

T. Kurashvili 

(Georgian Technical University) 
 

Resume. The foreign policy of the USA and its relationship with the states of the Persian Gulf are 
discussed. 

The Middle East is a unique region, where the oldest civilizations of the world have grown together and 
the followers of the Islamic, Christian and Jewish religions live together and cooperate with each other 
constantly. The Middle East is comparable in size to other major regions and is located in Western Asia and 
North Africa. Since energy resources began to play an important role in the economy, the Middle East became 
the subject of interest of the leading states and became the epicenter of the struggle between them to gain 
control over the oil of the Middle East. 

 
 Keywords: Istamic, Christian and Jewish religions; the olders civilizations of the world; trade relations; 

USA foreign policy. 
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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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