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mecniereba 

 

 

mecnierTa mosazrebani mTiani regionebis gadarCenisaTvis 

b. goiSvili 

(saqarTvelos mecnierebaTa erovnuli akademia) 

 

mTa da mTiani regionebi dRes saqarTvelosaTvis metad mtkivneul da mougvarebel 

problemas warmoadgens, da es maSin, rodesac saqarTvelo mTiani qveyanaa _ mTagoriania misi 

teritoriis 79 %.  

mTa jer kidev uZvelesi droidan iqcevda mosaxleobis yuradRebas, vrceldeboda 

sxvadasxva saxis legenda, rom mTaze RmerTebi cxovrobdnen, rom mTa wminda adgils 

warmoadgens da sxv. mTisken mudam iswrafvoda xalxi, radgan kargad xedavda, rom iqidan 

modioda sikeTe (mdinareebis saxiT), magram am sikeTes Tan axlda stiqiuri ubedurebebic 

(zvavebi, Rvarcofebi da sxv.). 

mTa dedamiwis amaRlebuli nawili, maRali mwvervalebi da qedebia daxrili da daW-

rili ferdobebiT, sadac wyaluxvi mdinareebi moedineba. aq naleqi matulobs, temperatura 

mcirdeba, ris gamoc klebulobs biomasebis produqtiuloba, izrdeba atmosferuli wneva, 

simaRlesTan erTad TandaTan zonalurad icvleba fauna da flora. miwis simcirisa da 

simwiris gamo mTaSi sasoflo-sameurneo saqmianoba SezRudulia; aq kargad Cans mzis 

energiis miwodebis nairgvaroba, Crdilo da samxreT ferdobebs Soris bunebrivi resursebis 

SezRuduloba, xSiria stiqiuri movlenebi. swored mTaSia subalpuri d alpuri velebi da 

SesaniSnavi tyis masivebi. dadgenilia, rom mTa iyo da aris yvela im sasicocxlo produqtis 

momwodebeli, rogoricaa wyali, wylis energia, samkurnalo mcenareuloba, ekologiurad 

sufTa sasoflo-sameurneo produqcia, mravali saxeobis sasargeblo wiaRiseuli, minera-

luri wylebi da sxv. garda amisa, aq yvela pirobaa rekreaciuli da turistuli meurneobis 

ganviTarebisaTvis. amasTan, gasaTvaliswinebelia is, rom mTis ekosistema rTuli da myifea, 

mgrZnobiarea klimatis globaluri procesebis, teqnikuri da anTropogenuri zemoqmedebis 

mimarT. mTebSi arsebuli bunebrivi balansis mciredi darRvevac ki gansakuTrebul teqtoni-

kur, klimatur, ekologiur situaciebs da TiTqmis katastroful Sedegebsac ki iwvevs. mniSv-

nelovania erTi garemoebac: mTebis teritoriaze gadis saqarTvelos saxelmwifo sazRvari. 

amJamad saqarTvelos mTianeTSi uaRresad mZime ekonomikuri, ekologiuri da kulturu-

li viTarebaa. yvelgan ugzoobaa, mTiani dasaxlebebi mowyvetilia (gansakuTrebiT zamTro-

biT) centralur qalaqebsa da raionul centrebs, primitiul doneze mimdinareobs sasoflo-

sameurneo samuSaoebi, savalalo mdgomareobaSia ganaTlebis sistema da samedicino 

momsaxureba, ar miewodebaT eleqtroenergia, ris gamoc ver uyureben telegadacemebs, ver 

Rebuloben presas, moSlilia an saerTod ar arsebobs komunikaciebi, verc mcire rewvis 

obieqtebs SexvdebiT, ver viTardeba sxvadasxva saxis turistuli industria, sakurorto 

meurneoba da samTo sporti; ganadgurebis pirasaa misuli uZvelesi arqiteqturuli da saek-

lesio Zeglebi da sxv. 

saqarTvelos mTiani regionebi, rogorc dagegmarebis, mmarTvelobis da meurneobis 

damoukidebeli obieqtebi, dRemde ar aris aRiarebuli. yvela problema wydeba erTiani 

saxalxo-sameurneo programiT, romelic ZiriTadad gaTvlilia baris regionebze da masSi 

mTis specifika gaTvaliswinebuli ar aris. yovelive aman ganapiroba Cveni mTiani regionebis 

degradacia. Tu evropul qveynebSi laparakoben mTiani regionebis globalur ganviTarebaze, 

saqarTveloSi vmsjelobT maT gadarCenaze. mTaSi katastrofuli xasiaTi miiRo mosaxleobis 

migraciis procesma, ris Sedegicaa dacarielebuli soflebi da nasoflarebi. gaCnda 
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safrTxe am regionebSi ucxo tomebis Semosvlisa, rac ukve SeiniSneba xevsureTSi, xevSi, 

raWasa da TuSeTSi. saqarTvelos saxelmwifo sazRvarmac samxreTiT gadmoiwia.  

didi xania, rac saqarTveloSi dgas sakiTxi mTiani regionebis mdgradi ganviTarebis 

Sesaxeb. mdgradi ganviTareba es aris ganviTarebis xelSewyoba, anu procesi, romelic 

SenarCundeba didi xnis ganmavlobaSi da emsaxureba cxovrebis pirobebis gaumjobesebas, 

garemos dacvas, kulturuli memkvidreobis SenarCunebas. amasTan, igi cdilobs balansis 

damyarebas qveynisa da regionebis interesebs Soris, mosaxleobis ekonomikur-politikur 

ganaTlebas, regionebis gadaqcevas urTierTSemavsebel teritoriebad, romlebic sakuTari 

resursebiT ganviTardeba. dabolos, mdgradi ganviTarebisaTvis mniSvnelovania mTis 

kulturuli da sulieri faqtorebis aRorZineba. mdgradi ganviTareba es aris sami ZiriTadi 

komponentis _ ekologiuris, ekonomikuris da socialuris erTdroulad amoqmedeba. 

ra mdgomareobaa dRes saqarTvelos mTianeTSi? miuxedavad imisa, rom 1999 wels 

miRebul iqna “mTiani regionebis socialuri, ekonomikuri da kulturuli ganviTarebis 

kanoni~, igi dRemde ar amoqmedebula. amitomacaa, rom xdeba mTis teritoriebis aragegmazo-

mieri aTviseba, ramac gamoiwvia eroziuli procesebi, Rvarcofebi, abraziebi da sxva negati-

uri procesebi. adamianTa zemoqmedeba dominirebs geomorfologiur procesebzec. 

mTis regionebis problemebis warmoSobis mizezebi dakavSirebulia ganviTarebisa da 

urbanizaciis industriul modelTan, sakomunikacio infrastruqturebisa da sabazro urTi-

erTobebis ganviTarebasTan. 

imisaTvis, rom aRorZindes saqarTvelos mTis regionebi, mecnierebs, romlebic 

swavloben am problemebs, upirveles amocanad miaCniaT mTis kanonis amoqmedeba da amav-

droulad calkeuli mTiani regionebisaTvis, Temebisa da soflebisaTvis iseTi lokaluri 

programebis Seqmna da amuSaveba, romlebic damyarebuli iqneba am regionebis specifikaze, 

Taviseburebebze, mosaxleobis saqmianobaze. mTianeTisadmi regionuli midgoma ufro 

mizanSewonili da efeqturia, vidre globaluri; ar SeiZleba dRevandel sabazro ekonomikis 

pirobebSi barSic da mTaSic ganviTarebis erTiani sqemiT moqmedeba. aucilebelia Tana-

medrove mecnieruli miRwevebis soflis meurneobaSi danergva, radgan primitiuli sasoflo-

sameurneo samuSaoebi da mwyemsuri mesaqonleoba iwvevs eroziul procesebs, balaxovani eko-

sistemebis dakninebas da sarevela balaxebiT maT dabinZurebas; didi yuradReba unda mieqces 

mwarmoebeli struqturebisa da mewarmeobisaTvis xelSewyobas; gamoyenebuli unda iqnes 

adgilobrivi teqnologiebi; unda damyardes wonasworoba da miRweul iqnes balansi ganviTa-

rebasa da gare samyaros Soris; SemuSavdes erTiani politika garemos dacvisa da bunebrivi 

resursebis gonivruli gamoyenebisa; mTis teritoriebi aRiarebuli unda iqnes saerTo 

erovnul, sazogadoebriv da saxelmwifo sakuTrebad; unda moxdes maTi decentralizacia; 

mTiani regionebis mimarT gatardes saxelmwifos proteqcionisturi politika; mozidul 

iqnes investiciebi, ganxorcildes maTi miznobrivi gamoyenebis kontroli; saWiroa 

kavSirebis ganviTareba mTis regionebs Soris; SeRavaTebis daweseba mTis mosaxleobisaTvis; 

xelSewyoba mrewvelobis ganviTarebasa da mTis resursebis aTvisebaSi; saqarTvelos uni-

versitetebma unda moamzadon mTaTmcodneni (montologebi); unda ganviTardes rekreaciuli 

da turistuli industria; SemuSavdes mTiani regionebis ganviTarebis erovnuli politika 

da mTis mdgradi ganviTarebis ekonomikuri programa; SenarCundes da ganviTardes mTis 

biologiuri da kulturuli mravalferovneba; saWiroa gamovlindes mTis ekonomikuri 

zrdis, ganviTarebisa da gamoyenebis Siga potenciali; SemuSavdes baza da monacemTa banki 

mTis regionebisaTvis; ganxorcieldes mosaxleobis uSualo monawileoba TviTmmarT-

velobaSi da moxdes maTi samoqalaqo sazogadoebad Camoyalibeba.  

mTis regionebSi dRes arsebuli yvela problema, maTi droulad da optimalurad 

gadaWris gzebi Seswavlili da damuSavebulia qarTvel mecnierTa mier da miwodebulia 

zemdgom instanciebSi. imedia, mTavroba da parlamenti gulisyuriT moekidebian maT mier 

wardgenil winadadebebs.  
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mecniereba  

 

mecnierTa mosazrebani mTiani regionebis gadarCenisaTvis 

b. goiSvili 

(saqarTvelos mecnierebaTa erovnuli akademia) 

 

reziume: statiaSi ganxilulia mTiani regionebis dRevandeli mZime socialuri, 

ekonomikuri, kulturuli, ekologiuri da demografiuli mdgomareoba, ramac gamoiwvia 

mTis soflebis mosaxleobisagan dacla. gaCnda saSiSroeba aq ucxo tomebis SemoWrisa (ra-

WaSi, xevsureTSi, TuSeTSi). amasTan, gasaTvaliswinebelia isic, rom swored mTian regio-

nebze gadis saqarTvelos saxelmwifo sazRvris mniSvnelovani nawili. 

yovelive amas gansakuTrebuli yuradRebiT moekidnen qarTveli mecnierebi. maT ara 

marto Seiswavles aq arsebuli problemebi, aramed dasaxes maTi gamosworebis gzebic. mec-

nierebs miaCniaT, rom: saWiroa amuSavdes `mTis kanoni~, damuSavdes lokaluri programebi 

mTis regionebisaTvis; moxdes regionis marTvis decentralizacia, soflis meurneobaSi 

dainergos mecnieruli miRwevebi da Tanamedrove teqnika; xeli Seewyos mwarmoebel struq-

turasa da mewarmeobas; damyardes wonasworoba da miRweul iqnes balansi ganviTarebasa da 

gare samyaros Soris; gatardes saxelmwifos proteqcionistuli politika mTis regionebis 

mimarT; dawesdes SeRavaTebi mTis mosaxleobisaTvis, mrewvelobis ganviTarebisa da 

resursebis gamoyenebisaTvis; universitetebma moamzadon mTaTamcodneni (montologebi); 

ganviTardes rekreaciuli, turistuli meurneoba da samTo sporti; moxdes investiciebis 

mozidva da maTi miznobrivi gamoyenebis kontroli; SemuSavdes monacemTa banki yvela mTis 

regionze; SemuSavdes kavSirebi mTis regionebs Soris; SenarCundes da ganviTardes mTis 

biologiuri da kulturuli memkvidreoba.  

 
SCIENCE 

 

RECOMMENDATIONS OF SCIENTISTS FOR THE SAVE OF HIGHLANDS OF 

GEORGIA 

B. Goishvili 

(Georgian National Academy of Sciences) 

 

 Resume: There is described the social, economic, environmental, democratic and cultural problems of highlands 

of Georgia, which are in very poor condition, that results in a desolated villages. There appeared a danger of integration 
of the foreign population. The danger is intensified by the fact, that the highland regions of Georgia are our national 
borders.  

Scientists have studied the problems of the regions as well as their possible solutions. To save these regions 

scientists recommend: to adopt a law on Georgian highland regions; to develop local programs for each region; to 
decentralize, to implement advanced agricultural equipment and the latest scientific achievements; to promote the 
development of industrial structure and production; to create balance between the development of the highland regions 
and the outside world; to pursue protection policy towards these regions; to establish privileges for production 
development and using of resources for population of the highland regions; the Universities have to train mining 
specialists (montology); to develop recreational, tourist structure and mountain sports, it is necessary to implement and 
monitor their investments targeted use; to create a database for each region; to develop a national policy of black 
territory; to develop an alliance between highland regions; to maintain and develop the biological heritage.  
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НАУКА 

 

РЕКОМЕНДАЦИИ УЧЕНЫХ ПО СПАСЕНИЮ ГОРНЫХ РЕГИОНОВ ГРУЗИИ 

Б. Гоишвили 

(Национальная Академия наук Грузии) 

 
Резюме: В статье рассмотрены социальные, экономические, экологические, демографические и 

культурные проблемы горных регионов Грузии, которые находятся в очень тяжелом состоянии. В результате 
появились опустошенные селения (Рача, Хевсурети, Тушети). Появилась опасность внедрения здесь 
инородного населения. Эта опасность усугубляется и тем, что по горным регионам Грузии проходит наша 
государственная граница. 

Ученые Грузии не только изучили проблемы горных регионов, но и наметили пути их решения. Чтобы 
спасти горные регионы, ученые рекомендуют: привести в действие «Закон о горных регионах Грузии»; 
разработать локальные программы для каждого региона; осуществить децентрализацию правления; внедрить в 
сельское хозяйство достижения ученых и современное техническое оборудование; способствовать развитию 
производительной структуры и производства; добиться баланса между развитием гор и внешним миром; 
проводить протекционную политику в отношении гор; установить льготы для развития производства, для 
использования ресурсов и для населения горных регионов; в университетах страны подготовить горных 
специалистов (монтологов); развить рекреационную, туристическую структуру и горный спорт; внедрять 
инвестиции и контролировать их целевое использование; создать банк данных для каждого горного региона; 
разработать национальную политику развития горных территорий; разработать связи между горными 
регионами; сохранить и развить биологическое и культурное наследие гор. 
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fizika 

 

 

birTvuli energia 

m. jiblaZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 

 

 

atomis birTvis kristaluri modelis saSualebiT gadawyda birTvuli fizikis 

ramdenime mniSvnelovani problema, romlebic exeba birTvebis stabilurobas, bunebaSi maTi 

raodenobis SemosazRvrulobas da nuklonebs Soris Zlieri mizidulobis Zalis arsebobas 

[1_4]. aRmoCnda, rom nuklonebis Zalze mcire zomebis gamo kulonis eleqtruli Zalebi 

udides rols asrulebs birTvebis struqturis Seqmnasa da misi stabilurobis uzrunvel-

yofaSi. amasTan, swored nuklonebSi warmoqmnil eleqtrul dipolebs Soris aRZruli 

eleqtrostatikuri Zalebi uzrunvelyofs im mizidulobis birTvuli Zalebis arsebobas, 

romlebic protonsa da neitrons Sorisaa da nuklonebis mtkice sistemas qmnis. 

radgan neitronebi eleqtrulad neitraluria, maT Soris mxolod gravitaciuli 

mizidulobis Zala arsebobs da uamravi neitronis gundad Sekvris SemTxvevaSi neitronul 

varskvlavs qmnis. neitronebs Soris sxva mizidulobis birTvuli Zalis arsebobis SemTx-

vevaSi iqneboda mxolod neitronebisagan Sedgenili mcire an mozrdili birTvebi. ufro 

metic, ra SeuSlida xels, rom neitronebis gundebi erTmaneTTan did gundad gaerTianebu-

liyo iseve, rogirc es wylis wveTis SemTxvevaSi xdeba? 

gamodis, rom raRac Zala akavebs neitronebs, rom isini erTmaneTSi ar Sevidnen. swo-

red protonebi aRmoCnda is nukloni, romelmac dadebiTi niSnis muxtis moqmedebis Sedegad 
iseTi eleqtruli veli Seqmna, romelic nuklonebSi eleqtrul dipolebs iZleva (nuk-

lonebSi qvarkebis traeqtoriebis cvlilebis Sedegad), rac atomis birTvis stabilurobas 

ganapirobebs. amrigad, nukloni warmodgenilia 3 qvarkis erTobliobad, sadac 2 qvarki sfe-

rul zedapirze moZraobs me-3 qvarkis garSemo ise, rom erTmaneTisagan maqsimaluri manZi-

liTaa dacilebuli. am orbitebis deformacia eleqtruli dipolebis warmoqmnis mizezi 

xdeba [1_4]. 

kargad aris cnobili is uzarmazari energia, romelic birTvebis sinTezis Sedegad 

miiReba zemaRali temperaturisa da wnevebis pirobebSi.  

ismeba kiTxva: Tu birTvuli mizidulobis Zalebi ganpirobebulia mxolod protone-

biT aRZruli nuklonebs Soris arsebuli eleqtruli mizidulobis ZalebiT, maSin rogor 

miiReba udidesi birTvuli energia msubuqi birTvebis sinTezis gziT? 

sinTezis birTvul reaqciebSi wyalbadi zemaRali temperaturebis pirobebSi 

mTlianad ionizebulia da yalibdeba sistema, romelic mxolod Zalian didi kinetikuri 

energiis mqone protonebisa da neitronebisagan Sedgeba. udidesi wnevis pirobebSi xdeba am 

nuklonebis Zalze xSiri Sejaxebebi da Sedegad miiReba deiteriumis (2Н), tritiumisa (3Н) 

da heliumis izotopis (3Не) birTvebi (nax. 1). 
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nax. 1. 2Н, 3Н da 3Не birTvebis wrfivi struqturebi 

 

sayuradReboa, rom heliumis birTvis neitronSi ori d-qvarkis arsebobis gamo ormagi 

eleqtruli dipoli warmoiqmneba, rac neitronis mier protonebis orive mxridan mizidvas 

uzrunvelyofs. 

aRsaniSnavia, rom nuklonebis agebulebis qvarkuli modeli Zalze mniSvnelovani 

aRmoCnda nuklonebs Soris urTierTqmedebis Seswavlis dros [6]. swored es urTierTqmedeba 

qmnis tritiumisa da helium-3-is birTvebis wrfiv struqturas. marTlac, nuklonebis nebis-

mieri Sejaxebis Sedegad miRebuli wrfivi struqturidan gadaxris SemTxvevaSi neitronebis 

dipolebs Soris warmoiqmneba wonasworuli mdgomareobisaken damabrunebeli Zala.  

ase rom, wonasworul mdgomareobaSi nuklonebis damabrunebeli Zala gawonaswore-

bulia qvarkebis traeqtoriebis deformaciiT aRZruli ZalebiT (nax. 2). magaliTad, nuklo-

nebs Soris manZilis gazrdiT mcirdeba qvarkebis orbitebis deformaciis Zalebi da 

izrdeba dipolebs Soris arsebuli mizidulobis Zalebi, rac maT pirvandel stabilur 

mdgomareobas aRadgens. analogiurad, nuklonebis Semdgomi daaxloebisas izrdeba ganzid-

vis Zalebi, romlebic gamowveulia orive nuklonSi qvarkebis orbitebis deformaciiT. 

 

 
 

 nax. 2. nuklonebis stabiluri mdgomareoba deiteriumis birTvSi 

 

aqve SevniSnavT, rom nuklonebis wonasworuli mdgomareobidan gadaxra (nebismier 

mxares) iwvevs wonasworobisken damabrunebeli Zalis warmoqmnas da wrfiv birTvSi nuk-

lonebis rxeviTi procesis aRZvras. wonasworobisken damabrunebeli Zalze didi Zalis 

arsebobis gamo am rxevebis sixSire -diapazonSi unda imyofebodes. analogiuri suraTia 

sxva, ufro mZime birTvebSic. radgan ar arsebobs winaaRmdegobis Zalebi, nuklonebSi war-

moqmnili rxevebi miulevadia. 

deiteriumis birTvSi nuklonebis urTierTSexebis dros arsebuli mizidulobis Zala 

SeiZleba Sefasdes, rogorc F~ 0,6 ke2/r2 [1, 2, 5]. nuklonebs Soris manZilis gazrdiT 

eleqtrostatikuri mizidulobis Zala TandaTan mcirdeba. miuxedavad amisa, nuklonebis 

daaxloebisas es Zala asrulebs muSaobas, romelic nuklonebs damatebiT kinetikur da 

rxeviT energias aZlevs maTi aradrekadi Sejaxebebis Sedegad. amrigad, protonisa da neit-
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ronis SeerTebiT warmoiqmneba deiteriumis birTvi da damatebiTi energia proton-neit-

ronis nuklonur sistemaSi. 

analogiurad kidev erTi neitronis mierTebiT energiis axali porcia da tritiumis 

atomis guli iqmneba, xolo deiteriumze erTi protonis damatebiT _ ufro didi energiis 

helium-3-is atomgulis wrfivi struqtura. aRsaniSnavia, rom nuklonebis dajaxebis 

procesSi eleqtruli velis potencialuri energia gadadis rogorc nuklonebis rxeviT 

energiaSi, ise maT kinetikur energiaSi, rac plazmis temperaturas zrdis. swored am gziT 

miiReba is birTvuli energia, romelic wyalbadis bombis afeTqebis dros warmoiqmneba. 

deiteriumis birTvisagan gansxvavebiT, sadac nuklonebis rxeva proton-neitronis 

RerZis gaswvriv tritiumisa da helium-3 izotopis birTvebSi mimdinareobs, gaswvrivi rxe-

vebis garda, RerZis mimarT nuklonebis ganivi rxevebic unda arsebobdes. me-3 nax-ze 

warmodgenilia tritiumis wrfivi birTvis rxevebi. 

  

 
nax. 3. tritiumis birTvis rxeviTi moZraoba 

 

am sistemaSi rxeviTi moZraoba nebismierma nuklonma SeiZleba Seasrulos da, amdenad, 

simis rxevis sixSiris gamosaTvleli formulebis gamoyeneba ar SeiZleba. miuxedavad amisa, 

es rxevebi miaxloebiT SeiZleba aRiweros R radiusis mqone sferos 2R radiusis 

CaRrmavbul sferos zedapirze rxeviTi moZraobiT (nax. 3). Tu mxedvelobaSi nuklonis ra-

diuss miviRebT, maSin es sixSireebi zemaRali sixSireebis ubanSi (-diapazoni) aRmoCndeba. 

nuklonis rxevebis am modelSi arsebobs birTvis wrfivi mdgomareobisaken mimarTuli 

damabrunebeli Zala, romelic gamowveulia protonebis mier Seqmnili eleqtruli bunebis 

ganzidvis ZaliT (helium-3-is birTvSi) da neitronebs Soris Seqmnili ZaliT (tritiumis 

birTvSi)).  

helium-3-is nuklonebis sistemasTan kidev erTi protonis mierTebiT miiReba helium-4-

is atomguli da damatebiTi kinetikuri energia, romelic plazmis siTbur energias kidev 

ufro zrdis. faqtobrivad, protonebisa da neitronebis urTierTqmedebis potencialuri 

energia nuklonebis kinetikur energiaSi gadadis, rac plazmis temperaturas zrdis. 

cxadia, rom nuklonebis aseTi sakuTari rxevebi nebismier birTvSia da rezonansebis 

saxiT vlindeba neitronebis birTvebTan urTierTqmedebis dros. rxevebis sixSireebis met-

naklebad zusti gamoTvla Zalze rTulia nuklonebSi rxeviTi procesebis dros warmoqm-

nili eleqtruli dipoluri momentebis cvlilebebis gamo. 

amrigad, TermobirTvuli reaqciebis dros gamoyofili energia SesaZloa uzrunvel-

yofili iyos protonebsa da neitronebs Soris arsebuli mizidulobis ZalebiT maTi 

birTvebTan SeerTebisa da axali birTvebis warmoqmnis Sedegad. birTvuli energiis gamoyo-

fis analogiuri gamovlinebaa naxSirbadis an Jangbadis birTvTan -nawilakis an berili-

umis aramdgradi izotopis 8Ве SeerTebiT miRebuli siTburi energia [5]. 

aRsaniSnavia, rom nuklonebSi eleqtrul dipolebs Soris aRZruli kulonis mizidu-

lobis Zalebi uzrunvelyofen ara marto plazmis temperaturis zrdas, aramed axali 



16 
 

birTvebis Seqmnasac. gansakuTrebiT mniSvnelovania birTvuli sinTezis reaqcia, roca 

xdeba helium-3 izotopis helium-4-ad gardaqmna (nax. 4). reaqciis am sqemaSi ori protoni 

izidavs neitrons, aZlevs mas solidur kinetikur energias, romelic nawilakebis 

aradrekadi Sejaxebis Sedegad zrdis plazmis Sinagan energias. 

 

 

nax. 4. 4He atomebis sinTezi kinetikuri energiis siTburSi gadasvliT 

 

miuxedavad imisa, rom zusti gamoTvlebi rTulia nuklonebSi cvladi momentis mqone 

eleqtruli dipolebis Seqmnis gamo, swored kinetikuri energia ganapirobebs uaRresad 

mravalricxovani Sejaxebebis Sedegad mTeli plazmis temperaturis mkveTr gazrdas. 

analogiurad mimdinareobs siTburi energiis gamoyofa sxva, ufro mZime birTvebis 

SemTxvevaSic, magram rac ufro mZimea birTvi, miT ufro maRali temperaturaa saWiro 

srulad ionizebuli plazmis misaRebad.  

amrigad, birTvebis sinTezis dros birTvuli jaWvuri reaqciis gareSe plazmaSi 

mimdinareobs birTvuli nivTierebis wvis procesi temperaturis gazrdiT. am procesisagan 

gansxvavebiT, birTvebis gayofis reaqciaSi, rodesac mZime birTvze dacemuli neitronebi 

iwvevs kulonuri ZalebiT Seqmnili energiis gamoTavisuflebas da birTvis gaxleCis 

Sedegad miRebuli nawilakebis ganbnevas ganapirobebs da maT did kinetikur energias 

aniWebs [1, 2].Kkinetikur energias dadebiTad damuxtuli axali birTvebi swored kulonuri 

ganzidvis Zalebis moqmedebis Sedegad iRebs. rogorc vxedavT, atomebis birTvuli energia 

mTlianad uzrunvelyofilia urTierTqmedebis kulonuri ZalebiT. 

bunebaSi wyvili neitronebis ararseboba imaze miuTiTebs, rom neitronebs Soris 

arsebuli birTvuli Zalebis mier Seqmnili miziduloba warmoadgens sust gravitaciul 

Zalas, wyvili protonebis ararseboba ki gviCvenebs, rom birTvuli Zalebis rolSi kulo-

nuri ganzidvis Zalaa, xolo mizidulobis birTvul Zalas neitronsa da protons Soris 

uzrunvelyofs dadebiTad damuxtuli protonis velis gavleniT Seqmnil eleqtrul 

dipolebs Soris arsebuli Zala, rac birTvis stabilurobas ganapirobebs. 

birTvebis agebulebis kristaluri modeli saSualebas gvaZlevs avxsnaT Cveulebrivi 

varskvlavis neitronul varskvlavad gadaqcevis movlena.  

rogorc cnobilia, mze daaxloebiT 5 mlrd wlis Semdeg savaraudod 10 km diametris 

mqone neitronul varskvlavad gadaiqceva da TandaTan Caqreba. rogor miiReba sxeuli, rom-

lis simkvrive atomgulis simkvrives (31.017 kg/m3) aRemateba? amrigad, neitronuli varskv-

lavis simkvrive Cveulebrivi nivTierebis simkvriveze 100 mln-jer didia.Nneitronuli 

varskvlavis mcire zomebis gamo mis zedapirze moqmedi mizidulobis Zala imdenad didia, 
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rom 100 mlrd-jer aRemateba dedamiwaze arsebul mizidulobis Zalas. am varskvlavs 

kolafsisagan daicavs Zalze mkvrivi neitronuli nivTierebis mier Seqmnili e. w. 

“gadagvarebis wneva”, romelic temperaturaze ar aris damokidebuli. Tumca, Tu am 

varskvlavis masa mzis masaze daaxloebiT 2-jer didia, maSin simZimis Zala gadaaWarbebs 

wnevis “Semakavebel” Zalas da varskvlavi kolafss ver gadaurCeba. astrofizikaSi 

miRebulia, rom neitronuli varskvlavi zeaxali varskvlavis afeTqebis dros ibadeba. 

atomis birTvis kristaluri agebulebis modelis Tanaxmad, birTvebi warmogvidgeba 

myari kristalebis saxiT, romlebsac aqvs rombis (heliumis izotopi 4He), samkuTxa prizmis 

(naxSirbadis izotopi 12C) da kubis (Jangbadis izotopi 16O) forma (nax. 5) [1_5]. 

 

 
 

nax. 5. heliumis (-nawilaki), naxSirbadis, Jangbadis, neonisa 

da gogirdis birTvebis kristaluri agebulebis modeli 

 

yvela warmodgenili atomis birTvis kristali -nawilakisagan aris agebuli. naxSir-

badisa da Jangbadis martivi kristalebis centralur nawilSi mxolod neitronebia, rom-

lebic “neitronul sartyels” qmnis. naxSirbadis samkuTxa prizmis neitronuli sartyeli 6 

neitronisagan Sedgeba, romlis orive mxares 3-3 protonia. Jangbadis kristalSi ki 8 

neitroni da 4-4 protoni ganTavsdeba mis orive mxares. 12С da 16О izotopebis kristaluri 

birTvebis centraluri are Tavisufalia. maT centrSi protonis damatebiT miiReba, Sesa-

bamisad, azotis (13N) da ftoris (19F) stabiluri izotopebi. am kristalebSi neitronebis 

damatebiT (protonebis uSualo maxloblobaSi) elementebis stabiluri da arastabiluri 

izotopebi iqmneba. naxSirbadisa da Jangbadis kristalebze beriliumis aramdgradi izoto-

pis (8Be) mierTebiT miiReba neonis orkristaluri birTvi (20N), gogirdis samkristaluri 

birTvi (2S) da sxva ufro mZime mravalkristaluri birTvebi. amdenad, kristalebis centra-

lur ubanSi Tavisufali adgilebia, sadac protonebi da neitronebi SeiZleba ganTavsdes 

ufro mZime stabiluri birTvebis Sesaqmnelad. Kkristalebis gareTa ubanSi neitronebis 

mierTebiT ki arastabiluri izotopebis birTvebi miiReba [1, 2, 3, 5]. es modeli gana-

pirobebs rogorc stabiluri, ise arastabiluri qimiuri elementebis raodenobas bunebaSi. 

amrigad, atomis birTvis kristaluri modelis Tanaxmad, birTvebi sakmaod myaria, 

Tumca neitronuli varskvlavebis birTvebis SuagulSi arsebul Zalze did wnevebs veRar 

uZlebs da protonebad da neirtonebad iSleba. daSlisas gamoTavisuflebuli protonebi 

da -nawilakebi eleqtruli ganzidvis Zalebis moqmedebis Sedegad varskvlavis zedapir-

Tan, periferiul ubanSi gadaadgildeba da msubuq qimiur elementebs qmnis. Sedegad, 

varskvlavis centralur ubanSi Tavisufali sivrce iqmneba, sadac mxolod neitronebia. 

varskvlavi TandaTan ikumSeba da neitronul varskvlavad gadaiqceva. 

Tu varskvlavis centraluri ubani, sadac kristaluri birTvebis daSla xdeba, didia 

(didi varskvlavebis SekumSvis dros), maSin es gamoiwvevs varskvlavis periferiuli 

nawilis didi masis swrafad Caqcevas varskvlavis centralur ubanSi, rac varskvlavis 
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simkvrives da wnevas mkveTrad gazrdis. amave dros, periferiul nawilSi myofi birTvebi 

da protonebi eleqtruli ganzidvis Zalebis moqmedebis Sedegad varskvlavidan kosmosur 

sivrceSi udidesi siCqariT ganibneva. es procesi zeaxali varskvlavis afeTqebas iwvevs da 

neitronul varskvlavs qmnis. zeaxali varskvlavis afeTqebisas mis centrSi xSirad Cveu-

lebrivi varskvlavi ibadeba, romelic ZiriTadad wyalbadisa da heliumis izotopebis 

birTvebiTaa Sedgenili da Tavis cxovrebas iwyebs. kosmosSi gatyorcnili nivTiereba ki 

nisleulebs qmnis, sadac SeiZleba axali varskvlavebi da planetebi Seiqmnas. 

cxadia,Nneitronul varskvlavebSi neitronebs ar SeuZlia fotonebis gamosxiveba. 

neitronul varskvlavs SeuZlia mxolod -gamosxiveba da neitrinos nakadis Seqmna, ro-

melic Tan sdevs neitronebis protonebad gardaqmnis process. mZlavr sinaTlis sxivs mxo-

lod neitronuli varskvlavis maxlobel areSi arsebuli atomebi iZleva, romlebic gamos-

xivebis Sedegad TandaTan civdeba, qreba da neitronuli varskvlavic TandaTan Savdeba. 

Zalze didi masis mqone neitronuli varskvlavebi ki Sav xvrelebad warmogvidgeba, 

romlebic mis garSemo arsebuli materiis fotonebsac ki kosmosur sivrceSi ar uSvebs. 
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fizika 

 

birTvuli energia 

m. jiblaZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universiteti) 

 

reziume: statiaSi ganxilulia birTvuli sinTezis reaqciebis Sedegad siTburi 

energiis gamoyofis procesi, romelic kulonuri mizidulobis Zalebis moqmedebis Sedegia 

da plazmis gaxurebas iwvevs. naCvenebia, rom atomis birTvebis mdgradobas ganapirobebs 

neitronsa da protons Soris arsebuli mizidulobis Zlieri Zalebi, romelTa waroqmnis 

mizezia nuklonebSi protonis dadebiTi muxtis gavleniT Seqmnili eleqtruli dipolebi. 

mocemulia agreTve zeaxali varskvlavebisa da neitronuli varskvlavebis warmoqmnis 

procesebi.  

 

 
PHYSICS 

 

NUCLEAR ENERGY 

M. Jibladze 

(I. Javakhishvili Tbilisi State University) 

 

Resume: There is shown, that stability of nuclear kernels is provided with the coulomb electric force of the 

attraction between electric dipoles, which arise in nucleons under the influence of a positive charge of a proton. There is 

considred process of allocation of thermal energy at synthesis and division of kernels and formation of neutron stars. 

 

 

 

ФИЗИКА 

 

ЯДЕРНАЯ ЭНЕРГИЯ 

М. Джибладзе 

(Тбилисский государственный университет им. И. Джавахишвили) 

 

Резюме: В статье показано, что устойчивость атомных ядер обеспечена кулоновской электрической 

силой притяжения между электрическими диполями, которые возникают в нуклонах под влиянием 

положительного заряда протона. Рассмотрен процесс выделения тепловой энергии при синтезе и делении ядер 

и образовании нейтронных звезд.  
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energetika 

 

 

 

Savi zRvis gogirdwyalbadis energetikis problema 

m. jiblaZe, g. varSalomiZe, T. bacikaZe, g. dgebuaZe, a. miqaberiZe, i. SarabiZe, 

T. beriZe 

(saqarTvelos teqnikuri universiteti, iv. javaxiSvilis saxelobis Tbilisis saxelmwifo 

universitetis al. janeliZis geologiis instituti, i. vekuas soxumis fizika-teqnikis 

instituti, baTumis saxelmwifo sazRvao akademia) 

 

Savi zRvis siRrmul wylebSi gogirdwyalbadis Zalze didi raodenobaa gaxsnili. ga-

moTvlebis Tanaxmad, Sav zRvaSi gogirdwyalbadis raodenoba 75 mln t-s aRemateba. 

TiToeuli milioni tonidan ki 940 aTasi t sufTa gogirdisa da 60 t wyalbadis miReba SeiZ-

leba, rac 250 aTasi t navTobis eqvivalenturia. Tanamedrove fasebis mixedviT, 1 mln t go-

girdwyalbadis daSlis Sedegad miRebuli produqtebis fasi 100 mln aSS dolars Seadgens. 

Savi zRva gogirdwyalbadis yvelaze msxvili auzia msoflioSi. 1990 wels Cata-

rebulma masStaburma okeanografiulma eqspediciam daadgina, rom Savi zRvis daaxloebiT 

90 % gogirdwyalbads Seicavs da mxolod 10 %-ia am momwamlavi nivTierebisagan Tavi-

sufali. wylis qveda ubani mxolod garkveuli saxeobis baqteriebis samyofelia. 

mniSvnelovania, rom Jangbadi Zalze efeqturad Sedis reaqciaSi gogirdwyalbadTan, 

gardaqmnis mas gogirdis sulfidebad da sagrZnoblad amcirebs gogirdwyalbadis kon-

centracias wyalSi. ZiriTadad swored am process unda vumadlodeT, rom Savi zRvis 

wylis zeda fenebi gogirdwyalbadisagan Tavisufalia. cxadia, gogirdwyalbadisagan wylis 

gasufTavebaSi mzis sxivebis rolic didia (Tundac wyalmcenareebis momravlebis gamo) da 

amitom zafxulobiT sufTa wylis fena mniSvnelovnad izrdeba.  

amrigad, saWiroa wylis amosaRebi iseTi danadgaris Seqmna, romelic siRrmuli wylis 

haerisagan izolacias uzrunvelyofs da, amasTanave, martivi iqneba wylis amoRebis procesi.  

Sav zRvaSi gogirdwyalbadis warmoqmnis ori mizezia: zRvis fskerze arsebuli naprale-

bidan gogirdwyalbadis gamoyofa da anaerobuli baqteriebis specifikuri moqmedebebi, 

romlebic cxoveluri organizmebis narCenebs Slis da Sedegad gogirdwyalbadi warmoiqmneba. 

ismis kiTxvebi: ramdenad saSiSia gogirdwyalbadis arseboba Savi zRvis siRrmeebSi? 

gogirdwyalbadi yovelTvis Savi zRvis siRrmeebSi iqneba dagrovebuli? ra Zalebma SeiZ-

leba gamoiwvios am momwamlavi airis zeviT amosvla da afeTqeba?  

warmovidginoT, rom Savi zRvis fskerze moxda afeTqeba. pirvel yovlisa, es exeba 

zRvis fskerze bunebrivi airisa da navTobis milebis gatarebas. maTi dazianebis SemTxveva-

Si araa gamoricxuli gogirdwyalbadis afeTqeba, rac mTeli Savi zRvispireTis udides 

ekologiur katastrofas gamoiwvevs.  

Tumca gogirdwyalbadis afeTqeba bunebrivi kataklizmebis Sedegi SeiZleba gaxdes. 

ukanasknelad es 1927 wlis 12 seqtembers ialtis akvatoriaSi 8-baliani miwisZvris Sedegad 

moxda. zRvaze cisken mimarTuli cecxli gaCnda. cecxlis alis simaRlem ramdenime aseul 

metrs miaRwia. Savi zRva iwvoda da gogirdwyalbadisTvis damaxasiaTebeli laye kvercxis 

suni idga. gogirwyalbadis afeTqebas atmosferoSi gogirdmJavas didi raodenobiT gamo-

yofa mohyva. 
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gogirdwyalbadi SesaZloa sxva mizeziTac afeTqdes. droTa ganmavlobaSi zRvis zeda 

fenis sisqe zRvis centralur ubanSi SeiZleba Semcirdes, rac zRvaSi Camavali mdinare-

ebis anTropogenuri gaWuWyianebis Sedegi iqneba. amdenad, Savi zRvis siRrmeebidan gogird-

wyalbadis amoRebas ara marto didi ekonomikuri efeqtis motana SeuZlia, aramed did 

ekologiur safrTxesac Tavidan agvacilebs. 

mniSvnelovania, rom siRrmuli wylebis amoRebisas gogirdwyalbadTan erTad SeiZle-

ba miviRoT Zalze Zvirad Rirebuli da sasargeblo mZime liTonebi (maT Soris oqro, 

vercxli da iSviaTmiwa liTonebi). aseve Zalze sainteresoa did siRrmeebze Savi zRvis 

fskeris geologiuri Seswavla.  

saqarTveloSi damuSavebulia Savi zRvis siRrmeebidan gogirdwyalbadis amoRebisa da 

fotodisociaciis martivi meTodebi, romelTa danergva ar moiTxovs did kapital-

dabandebebs, xolo misi gamoyenebiT sakmaod izrdeba ekonomikuri da ekologiuri efeqti. 

1-l nax-ze mocemulia siRrmuli wylis amosaRebi danadgari, romlis muSaobis 

principi emyareba danadgaris SigniT arsebuli airis wnevis Semcirebas. siRrmul wyalTan 

erTad danadgarSi SeiZleba iyos mxolod wylis orTqli. 

 

 
 

nax. 1. siRrmuli wylis amosaRebi danadgari 
 

 Catarebuli eqsperimentebis Sedegad aRmoCnda, rom Sav zRvaSi 200 m siRrmeze yovel 

1 l wyalSi gaxsnilia 1,2 mg gogirdwyalbadi, 300 m-ze – 2,34 mg (nax. 2).  

amrigad, 1000 l wylis damuSavebiT SesaZlebelia daaxloebiT 2 g gogirdwyalbadis 

miReba. literaturuli monacemebis mixedviT, 1000 m-ze – 8,84 mg, xolo 2000 m-ze 9,6 mg-ze 

meti gogirdwyalbadia [3]. mniSvnelovania is, rom zRvis are, romelic gogirdwyalbadiT 

mdidaria, uJangbadoa.  

amdenad, gogirdwyalbadis zRvis siRrmeebidan amoRebis procesSi siRrmuli wyali 

ar unda Seexos haerSi arsebul Jangbads, radgan wyalSi moxvedrili Jangbadi reaqciaSi 

Sedis gogirdwyalbadTan da warmoiqmneba sulfidebi, rac gogirdwyalbadis 

koncentracias sagrZnoblad amcirebs. amitom, Cven mier damuSavda wylis amoRebis meTodi, 

romelic gamoricxavs Jangbadis urTierTqmedebas siRrmul wyalTan [2].  
Savi zRvidan siRrmuli wylebis amoRebiT SesaZlebelia gogirdwyalbadis sawvavi 

aris Zalze didi raodenobiT mopoveba da misi TboeleqtrosadgurebSi uSualod gamo-

yeneba; Tumca gogirdwyalbadis sawvavad gamoyenebisas aucilebelia Sesabamisi ekolo-

giuri usafrTxoebis sruli dacva. amdenad, gacilebiT mniSvnelovania gogirdwyalbadis 

daSla gogirdad da wyalbadad, radgan, ekonomikuri da ekologiuri TvalsazrisiT, wyal-
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badis energetika dRes yvelaze perspeqtiulia [3]. amasTan, kidev ufro mniSvnelovania dad-

gindes, aqvs Tu ara gogirdwyalbadisagan gasufTavebul wyals samkurnalo-balneo-

logiuri Tvisebebi. 

 
nax. 2. gogirdwyalbadis Semcveloba yovel 1 l wyalSi siRrmis mixedviT 

 

Zalze rTuli problemaa airovan mdgomareobaSi gogirdwyalbadis disociacia, rad-

gan eleqtrolizuri disociaciis meTodi sakmaod did danaxarjebTanaa dakavSirebuli. 

Cven mier damuSavebul iqna gogirdwyalbadiis daSlis axali meTodi, romelSic gamoye-

nebulia gogirdwyalbadis fotodisociaciis movlena infrawiTeli diapazonis sxivebiT. 

amisaTvis Seiqmna specialuri fotonuri reaqtori (nax. 3) [4]. danadgarSi gamoiyeneba is 

faqti, rom gogirwyalbadis molekulas airovan mdgomareobaSi =2 mkm diapazonSi aqvs 

STanTqmis Zlieri xazebi [5]. danadgari Seicavs infrawiTeli sxivebis wyaros da amrekl 

sarkeebs. radgan 11 atm wnevaze didi wnevebis pirobebSi airovani gogirdwyalbadi Txevad 

mdgomareobaSi gadadis, danadgarSi airis wneva 11 atm-ze dabali unda iyos. gogirdwyal-

badis airis maRali wneva aucilebelia sinaTlis qvantebis gogirdwyalbadTan urTierT-

qmedebis gasaZliereblad.  

 

 
 

nax. 3. gogirdwyalbadis fotodisociaciis danadgari 
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mosalodnelia, rom Savi zRvis siRrmeebSi maRali wnevebis gamo gogirdwyalbadi 

Txevad mdgomareobaSi iyos da wyalTan narevs qmnides. SesaZloa fskeris maxloblobaSi 

gogirdwyalbadis tbebic ki iyos, rac mniSvnelovnad gazrdida gogirdwyalbadis mopo-

vebis efeqtianobas.  

miuxedavad imisa, rom gogirdwyalbadis warmoqmna uwyveti procesia, bolo saukunis 

ganmavlobaSi gogirdwyalbadiani wylis gamyofi sazRvari mniSvnelovnad ar Secvlila. es 

faqti imaze miuTiTebs, rom Sav zRvaSi unda mimdinareobdes uwyveti procesi, romelic 

zRvis zeda fenebSi mzis sxivebiT gogirdwyalbadis fotodisociaciasTan unda iyos dakav-

Sirebuli. 

radgan gogirdwyalbadis fotodisociacia ekologiurad sufTa procesia, savarau-

doa, rom Sav zRvaSi arsebuli gogirdwyalbadis amoReba da daSla gadawyvets rogorc 

ekologiur, ise wyalbadis energetikis problemebs [5]. 

samwuxarod, mcuravi saSualebebiT gogirdwyalbadiT mdidari wylis amoReba da 

Semdgom gogirdwyalbadis gamoyofa misi daSlis mizniT araekonomikuri iqneba. saWiroa 

saTanado adgilis SerCeva da iseTi danadgaris Seqmna, romelic napiridan siRrmeSi 

CaSvebuli wylis milebis saSualebiT gogirdwyalbadiT mdidari wylis amoRebas da 

Semdgom misgan gogirdwyalbadis gamoyofas SeZlebs. am mizniT gansakuTrebiT xelsayreli 

aRmoCnda Savi zRvis sanapiro zoli mwvane koncxidan Caqvamde. am zolSi 10–12 km manZilze 

Savi zRvis siRrme 300–400 m-s aRwevs da SesaZlebeli xdeba napiridan (mcuravi saSualebebis 

gareSe) gogirdwyalbadiT mdidari wylis amoReba. Tumca Sav zRvaSi maqsimaluri siRrmeebi 

(2200 m) saqarTvelos sanapiroebidan Zalze Sorsaa (daaxloebiT 300 km).  

miuxedavad saimedo perspeqtivebisa, ekonomikuri ganviTarebis srulyofili gegmis 

dasadgenad aucilebelia specialuri eqspediciis mowyoba wylis maqsimaluri siRrmeebidan 

(2200 m) amoRebis mizniT da siRrmuli wylebis fizikur-qimiuri analizis Catareba. amis 

Semdeg SesaZlebeli gaxdeba realuri biznes-gegmis Sedgena da ekonomikuri efeqtis dadgena. 
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energetika 

 

Savi zRvis gogirdwyalbadis energetikis problema 

m. jiblaZe, g. varSalomiZe, T. bacikaZe, g. dgebuaZe, a. miqaberiZe, i. SarabiZe, 

T. beriZe 

(saqarTvelos teqnikuri universiteti, iv. javaxiSvilis saxelobis Tbilisis saxelmwifo 

universitetis geologiis instituti, i. vekuas soxumis fizika-teqnikis instituti, baTumis 

saxelmwifo sazRvao akademia) 

 

reziume: naSromSi ganxilulia Savi zRvis siRrmul wylebSi arsebuli gogirdwyal-

badis miRebisa da misi energetikaSi gamoyenebis SesaZleblobebi. naCvenebia, rom Sav zRvaSi 

saqarTvelos napirebTan gogirdwyalbadis koncentracia 300_400 m siRrmeze 2_3 mg/l-s 

aRwevs da SesaZlebelia sanapiro zolidan siRrmuli wylis amoReba misgan gogird-

wyalbadis miRebis mizniT. 

 

 

ENERGETICS 
 
 

ENERGY PROBLEM OF HYDROGEN SULPHIDE OF THE BLACK SEA 

M. Jibladze, G. Varshalomidze, T. Batsikadze, G.Dgebuadze, A. Mikaberidze, I. Sharabidze, 
T. Beridze 

(Georgian Technical University, A. Janelidze Institute of Geology of I. Javakhishvili Tbilisi State University, I. Vekua 
Institute of Physics and Technology, Batumi State Maritime Academy). 

 

Resume: There are considered possibilities of receiving deep waters for receiving hydrogen sulphide for the 

purpose of application in an energetics. There is shown, that with depths of 300_400 m concentration of hydrogen 

sulphide to be at the level of 2-3 mg/l, that allows to receive deep water effectively.  

 

 

ЭНЕРГЕТИКА 

 

ЭНЕРГЕТИЧЕСКАЯ ПРОБЛЕМА СЕРОВОДОРОДА ЧЕРНОГО МОРЯ 

М. Джибладзе, Г. Варшаломидзе, Т. Бацикадзе, Г. Дгебуадзе, А. Микаберидзе, 

 И. Шарабидзе, Т. Беридзе 

(Грузинский технический университет, Геологический институт им. А. Джанелидзе Тбилисского 

государственного университета им. И. Джавахишвили, Сухумский физико-технический институт им И. Векуа, 
Батумская государственная мореходная академия) 

  

Резюме: Рассмотрены возможности для получения в глубинных водах Черного моря сероводорода с 

целью применения в энергетике. Показано, что при глубинах 300_400 м концентрация сероводорода находится 

на уровне 2_3 мг/л, что позволяет эффективно получить глубинную воду. B 
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marTvis sistemebi 

 

 

Cveni institutis warmatebebi da siZneleebi (1956-2013 ww.) 

m. saluqvaZe 

(saqarTvelos teqnikuri universitetis a. eliaSvilis marTvis sistemebis instituti) 

 

1956 wlis 16 dekembers saqarTvelos mecnierebaTa akademiis energetikis institutis 

avtomatikis ganyofilebis bazaze daarsda eleqtronikis, avtomatikisa da telemeqanikis 

instituti. es iyo periodi, rodesac mTel msoflioSi aRmavlobas ganicdida gamoTvliTi 

teqnikis ganviTareba da mis bazaze mrewvelobis dargebis globaluri avtomatizacia. am 

talRam saqarTvelomdec moaRwia. Camoyalibda kibernetikuli xasiaTis ramdenime insti-

tuti, romelTa Soris erT-erTi pirvelTagani eleqtronikis, avtomatikisa da tele-

meqanikis instituti gaxldaT. instituti daarsda cnobili qarTveli mecnieris, grenoblis 

universitetis aRzrdilis (unda aRiniSnos, rom man es universiteti warCinebiT _ wiTeli 

diplomiT daamTavra), enciklopediuri ganaTlebis mqone pirovnebis, daxvewili inte-

ligentisa da WeSmariti mamuliSvilis arCil eliaSvilis mier. institutis daarsebas 

didad Seuwyo xeli saqarTvelos mecnierebaTa akademiis maSindelma prezidentma batonma 

niko musxeliSvilma. sabolood institutis daarseba da misTvis Sesaferisi Senobis 

aSeneba gadawyda nikita xruSCovis xelmoweriT. brwyinvale Senoba aigo saburTaloze, 

pekinis 32-Si, 10000 m2-ze meti farTobiT. 

dRes batoni arCil eliaSvilis mier daarsebuli instituti mis saxels atarebs. 

institutis daarsebidanve mis ZiriTad mimarTulebas warmoadgenda avtomaturi 

marTvis Teoriis ganviTareba da eleqtronul-gamomTvleli teqnikis gamoyenebis safuZ-

velze avtomaturi marTvis realuri sistemebis damuSaveba da Seqmna saxalxo meurneobis 

sxvadasxva dargisTvis. 

institutis Camoyalibebasa da misi samecniero kadrebiT uzrunvelyofaSi, samecniero 

mimarTulebasa da Tematikis daxvewaSi institutis direqtors, baton arCil eliaSvils 

mxarSi edga maSin axalgazrda mecnierebaTa kandidati, dRes saqarTvelos mecnierebaTa 

erovnuli akademiis akademikosi batoni vaxtang WiWinaZe.  

axlad Seqmnil institutSi samuSaod mowveuli iyvnen gamocdili mecnierebi: niko-

loz kalatoziSvili, aleqsandre kakauriZe, vladlen imedaZe, guram musxeliSvili, oTar 

xomeriki; maRali kvalifikaciis inJinrebi: givi xundaZe, dimitri grigoraSvili, irakli 

failoZe, SoTa cincaZe, nodar kilaZe, oTar Carkviani, isak vinikovi, ioseb goldbergi, 

akaki gurgeniZe, giorgi docenko, aleqsandre leqvinaZe, leonide markeviCi, eduard sitnik-

ovi, viqtor kuSneri, oTar gelazariSvili, konstantine bigvava, vladimer qaTamaZe, elberd 

meliqiSvili da sxv.  

institutis direqcia did mzrunvelobas iCenda axalgazrda mecnierTa mowvevisa da 

aRzrdis saqmeSi. pirveli aseTi nabiji gaxldaT ori gamocdili inJinrisa da eqvsi 

axalgazrdis mivlineba staJirebisaTvis moskovis centralur samecniero dawesebulebebSi. 

eseni gaxldaT: dimitri grigoraSvili, akaki gurgeniZe, guliko mesxi, laura xixaZe, Tamaz 

gaCeCilaZe, giorgi CikoiZe, guram ramiSvili da mindia saluqvaZe. 

institutis amoqmedebisTanave samuSaod miRebul iqnen axalgazrdebi: ramaz sakande-

liZe, geno vaCiberiZe, merab mirianaSvili, guram cercvaZe, vladimer gabisonia, roder baSa-
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leiSvili, daviT surgulaZe, nodar yifiani, pavle baxtaZe, zurab baxtaZe, givi nadiraZe, 

jemal Wyonia, imelsi lomTaTiZe, riCard megreliSvili, nodar nanobaSvili, guram kapa-

naZe, oTar kakabaZe, nodar gZeliSvili, gulaber ananiaSvili, jimSer CubinaSvili, irakli 

balanCivaZe, revaz bregaZe, nodar Sengelia, anzor kaWarava, oTar iaSvili, avTandil 

kvitaSvili, aleqsandre ediberiZe, konstantine slovinski, rafiel da vaxtang Txinva-

lelebi, feliqs grigolia, goderZi janeliZe, nikoloz CixiriSvili da sxv. 

axalgazrda specialistebs Soris iyvnen Cveni SesaniSnavi gogonebi: manana 

fircxalava, JuJuna cqitiSvili, jana jafariZe, eTer andronikaSvili, guliko mesxi, lia 

godabreliZe, lamara margvelani, lamara TamaraSvili, elisabed dokvaZe, vera krivono-

sova, nino saginaSvili, rusiko kalinina, nina Cumaki, duduxana cincaZe, leila beJaniSvi-

li, laura gaCeCilaZe, nano sixaruliZe, leila fulariani, mzia giorgobiani, Tamar vezi-

riSvili, elene nasariZe, Jana mireckaia, liana lauki, nina masalaeva, julia cixiseli, 

manana narsia, dali qviria, mayvala barbaqaZe, lamara abulaZe, iveta mindiaSvili, TinaTin 

mirZveli, nineli manjaviZe, elene mesxiSvili, manana nacvalaZe da sxv. 

institutis koleqtivi TandaTan mdidrdeboda axali kadrebiT. movida Semdegi Tao-

bac: Tamaz troyaSvili, zaur ciskariZe, apolon ioseliani, nugzar yavlaSvili, vladimer 

serdiukovi, levan gvaramaZe, revaz vaCnaZe, ramaz xuroZe, vilhelm maisuraZe, ioseb gogoZe, 

ilia feraZe, ala da mixeil TuSiSvilebi, Teimuraz oragveliZe, ivane lomiZe, levan 

varSaniZe, oTar labaZe, nodar jiblaZe, daviT furcxvaniZe, goderZi sturua, nikoloz 

brailovski, manana gasitaSvili, ediSer Ciqovani, badri gvasalia, feliqs kogani, panaiot 

stavrianidi, konstantine kokoevi, aleqsandre falagaSvili, giorgi da Tamar masxuliebi, 

vaJa anTiZe, lia samsonaZe, nino amirezaSvili, nino javaSvili, neli kilasonia, meri 

gegeWkori, veriko baxtaZe, guram uruSaZe, Salva lelaSvili, Temur xundaZe da sxv. 

institutSi pirvelive dRidan Seiqmna samuSao viTareba, daiwyo samecniero kvlevebi 

Semdegi mimarTulebebiT: avtomaturi marTva da regulireba, optimaluri marTvis Teoria 

da misi gamoyeneba, stoqastikuri procesebi marTvis avtomatur sistemebSi, sametyvelo 

saxeebis gamocnoba, avtomaturi Targmani, analogur-cifruli gamomTvleli manqanebis 

damuSaveba da Seqmna, avtomatikisa da gamoTvliTi teqnikis mowyobilobebis damuSaveba, 

marTvis teleavtomaturi sistemebis damuSaveba, informaciis eleqtronuli asaxvis komp-

leqsuri sistemebis damuSaveba da Seqmna. 

institutSi Camoyalibda samecniero ganyofilebebi. xelmZRvanelebad dainiSnen 

cnobili mecnierebi arCil eliaSvili, vaxtang WiWinaZe, nikoloz kalatoziSvili, 

aleqsandre kakauriZe, vladlen imedaZe, guram musxeliSvili, oTar xomeriki. 

institutSi sakonstruqtoro da sacdeli warmoeba faqtobrivad batoni ramaz sakan-

deliZis dauRalavi Sromis Sedegad Camoyalibda. sakonstruqtoro ganyofileba dakompleq-

tda metad kvalificiuri kadrebiT, eseni iyvnen: ioseb goldbergi, oTar gelezariSvili, 

efim bortmani, eduard sitnikovi, viqtor kuSneri, goderZi sturua, elene nasariZe, 

grigol pasenko, lamara abulaZe, genadi zakomorini da sxv. batonma kote bigvavam Seqmna 

sacdeli warmoeba umaRlesi kvalifikaciis kadrebis mowveviT. eseni arian maSindeli 

axalgazrda specialistebi: jemal nikolaZe, avTandil babalaSvili, tariel janiaSvili, 

karlo xuciSvili, vaxtang sixaruliZe, revaz gonaSvili, rafiel sarqisovi, varden 

Turqia, fiodor CiJiki, andrei otreSko, ivane parafilovi, sergo gelaSvili, akaki 

jafariZe, nikoloz masalaevi, zaza lorTqifaniZe da sxv., romelTagan bevri 50 wlis 

Semdegac axalgazrduli SemarTebiT muSaobda institutSi.  

ase daiwyo institutis SemoqmedebiTi saqmianoba. 
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udidesi sixaruli iyo saqarTveloSi pirveli universaluri cifruli gamomTvleli 

manqanis Seqmna 1957_1962 wlebSi, romelic gankuTvnili iyo rTuli dinamikuri obieqtebis 

modelirebisaTvis. manqanas ewoda “delisi”. mis damuSavebasa da Seqmnas xelmZRvanelobda 

dimitri grigoraSvili. am urTulesi (maSindeli pirobebisaTvis) manqanis Seqmnis procesSi 

damuSavda originaluri saelemento baza, ariTmetikuli da logikuri operaciebis 

Sesrulebis axali meTodebi, originaluri brZanebebis sistema. “delisis” Seqmnis procesma 

da eqspluataciam Zalze Seuwyo xeli respublikisaTvis maRali kvalifikaciis mqone 

kadrebis momzadebas gamoTvliT teqnikaSi. manqanis eqspluataciasa da srulyofas saTaveSi 

edga batoni genadi vaCiberiZe. 

dimitri grigoraSvilis xelmZRvanelobiT Seiqmna aseve mTeli rigi specializebuli 

gamomTvleli kompleqsebi safreni aparatebis modelirebisaTvis realur droSi. es komp-

leqsebi dainerga iliuSinisa da antonovis sakonstruqtoro biuroebSi da gamoyenebul 

iqna il-76, il-86 da an-124 TviTmfrinavebis konstruirebisas. 

dRidan institutis daarsebisa mis samecniero-kvleviTi samuSaoebis erT-erT ZiriTad 

mimarTulebas warmoadgenda jer kidev CanasaxSi myofi optimaluri marTvis Teoriis gan-

viTareba. es samuSaoebi gabneuli iyo institutis mraval qvedanayofSi. 1967 wlidan opti-

maluri marTvis Teoriis sakiTxebze momuSave TanamSromlebi gaerTiandnen da daiwyes 

intensiuri muSaoba am mimarTulebis srulyofisaTvis. 

gasuli saukunis 60-ian wlebSi institutSi miRebuli iyo Semdegi mniSvnelovani 

Sedegebi: 

akademikos vaxtang WiWinaZis xelmZRvanelobiT damuSavda stoqastikur-adaptur siste-

mebSi SemTxveviTi Ziebis meTodi da gadawyda zogierTi mravaleqstremaluri amocanis 

amoxsnis problema, romelic literaturaSi Ψ gardaqmnis meTodiT gaxda cnobili. 

mindia saluqvaZem gamoikvlia optimaluri regulatorebis analizuri konstruirebis 

amocanebi. miRebuli Sedegebi dagvianebis Semcveli sistemebisaTvis akademikos aleqsandre 

liotovis winadadebiT samecniero literaturaSi Sevida „saluqvaZis meTodis“ saxel-

wodebiT. 

vladimer gabisoniam daamuSava aradeterminirebuli qcevis mqone sistemebis alba-

Turi modelis Seqmnisa da marTvis amocanebis amoxsnis meTodebi ganuzRvrelobis pi-

robebSi.  

batoni aleqsandre kakauriZis xelmZRvanelobiT damuSavda metyvelebis avtomaturi 

amocnobis konkretuli sistemebi TviTmfrinavebis, raketebisa da sxvadasxva samxedro 

daniSnulebis moZravi obieqtebis xmis saSualebiT marTvisaTvis.  

batonma arCil eliaSvilma safuZveli Cauyara saqarTveloSi teqnikuri teqstebis 

avtomatur manqanur Targmans, rac Tavidanve didi warmatebiT xorcieldeboda.  

institutis daarsebis dRidanve daiwyo rusulidan qarTulad Targmnis sistemebis 

Sesaqmnelad muSaoba. batoni giorgi CikoiZis xelmZRvanelobiT Seiqmna avtomaturi sistema, 

romelic maTematikisa da avtomatikis dargis teqstebs Targmnida rusulidan qarTul 

enaze. sistema eqsperimentul xasiaTs atarebda. am algoriTmebis gafarToeba momavalSic 

gagrZelda.  

batoni oTar xomerikis xelmZRvanelobiT galvanomagnituri efeqtis gamoyenebis sa-

fuZvelze damuSavda gamzomi xelsawyoebi, avtomatikisa da gamoTvliTi teqnikis mow-

yobilobebi: teslametrebi, infradabali sixSiris speqtris analizatorebi, ukontaqto 

klaviSebi gamoTvliTi teqnikisa da avtomatikis mowyobilobebSi informaciis Sesayvanad. 
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batoni nikoloz kalatoziSvilis xelmZRvanelobiT damuSavda marTvis teleav-

tomaturi sistemebi gazis meurneobisaTvis, sxvadasxva sairigacio da sarwyavi sistemebi 

magistraluri arxebisaTvis.  

batoni vladlen imedaZis xelmZRvanelobiT damuSavda da Seiqmna specialuri gamoTv-

liTi kompleqsi statistikuri kvlevebis Casatareblad, romelic Sedgeboda korelatoris, 

regresiometr-dispersiometrisa da grafikis kodSi gardamqmnelisagan. 

institutma garkveuli wvlili Seitana atomuri samrewvelo danadgarebis ganviTa-

rebis saqmeSi. batoni guram musxeliSvilis xelmZRvanelobiT damuSavda da Seiqmna stabi-

luri izotopebis gancalkevebis fizikur-qimiuri teqnologiuri procesis sruli avtoma-

turi marTvis sistema naxevrad samrewvelo danadgarebze. soxumis fizika-teqnikis insti-

tutTan erTad Seqmnili iyo azot-15-isa da bor-10-is samrewvelo raodenobiT miRebisaTvis 

sami danadgari, romlebic 1962 wels damontaJda Tbilisis stabiluri izotopebis qar-

xanaSi. am samuSaom daimsaxura yofili sabWoTa kavSiris ministrTa sabWos premia. 

batoni irakli failoZis mier Carxebis programuli marTvis avtomaturi sistemebi 

damuSavda.  

batonma oTar Carkvianma Seqmna eqstremumis maZiebeli teqnikuri sistema. 

unda aRiniSnos, rom institutSi damuSavebuli yvela teqnikuri Sinaarsis problemis 

mecnierul gadawyvetaSi uSualod monawileobda da gansakuTrebuli wvlili Sehqonda ba-

ton ramaz sakandeliZes, im periodSi institutis mTavar inJiners.  

1960 wlidan instituti iwyebs yovelwliuri SromaTa krebulebis gamocemas. ga-

moqveynda sxvadasxva dasaxelebis krebulebi: “eleqtronikis, avtomatikisa da telemeqanikis 

institutis Sromebi”, “gamoTvliTi teqnikis elementebi da manqanuri Targmani”, “avto-

maturi marTvis sistemebi”, “manqanuri Targmani”, “avtomatikis mowyobilobani”, “avtomaturi 

marTva”, “Targmnis algoriTmebi da statistika”. 1978 wlidan 1991 wlamde yovelwliurad 

qveyndeboda ori krebuli: “marTvis avtomaturi sistemebis Teoria da mowyobilobebi” da 

“enobrivi procesorebi da metyvelebis gamocnoba”. krebulebSi ZiriTadad institutSi 

miRebuli Sedegebi ibeWdeboda. samwuxarod, 1992 wlidan maTi gamocema SeuZlebeli gaxda 

qveyanaSi Seqmnili rTuli viTarebis gamo. 

1997 wlidan ganaxlda yovelwliuri gamocema saxelwodebiT “arCil eliaSvilis 

marTvis sistemebis institutis SromaTa krebuli”. 

1967 wels institutSi damatebiT ixsneba samecniero qvedanayofebi. samecniero labo-

ratoriaTa xelmZRvanelebad iniSnebian mindia saluqvaZe, guram ramiSvili, giorgi CikoiZe, 

dimitri grigoraSvili, irakli failoZe, oTar Carkviani. 

momdevno wlebSi samecniero qvedanayofebs sxvadasxva periodebSi xelmZRvanelobdnen: 

nodar kilaZe, vladimer gabisonia, nodar yifiani, Tamaz troyaSvili, apolon ioseliani, 

ramaz xuroZe, nugzar yavlaSvili, zaur ciskariZe, levan gvaramaZe, jimSer garsevaniSvili, 

arCil gomelauri, Tengiz magraqveliZe, nodar gZeliSvili, oTar labaZe, daviT furcxvaniZe. 

mravali maTgani dResac muSaobs institutSi da aqtiur samecniero saqmianobas eweva. 

1984 wels akademikos vaxtang gomelauris iniciativiT institutSi gaixsna 

energetikis problemebis ganyofileba, romlis mecnier-konsultanti Tavad gaxldaT 

gardacvalebamde, 1995 wlis bolomde. 

1985 wels saqarTvelos mecnierebaTa akademiis prezidiumis gadawyvetilebiT insti-

tutSi samuSaod gadmodis kibernetikis institutis mecnierTa jgufi (27 kacis Semadgen-

lobiT) akademikos vladimer WavWaniZis xelmZRvanelobiT da Seiqmna manqanuri inteleqtis 

problemebis ganyofileba. 

1970 wels instituts Seecvala saxeli da ewoda marTvis sistemebis instituti. 
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1971 wlis 16 dekembers gardaicvala institutis damaarsebeli da misi ucvleli 

direqtori zustad 15 wlis ganmavlobaSi batoni arCil eliaSvili. igi Rirseulad iqna 

dafasebuli qarTveli sazogadoebis mier. batoni arCili dakrZalulia didubis qarTvel 

mweralTa da sazogado moRvaweTa panTeonSi da misi saxeli ewoda mis mierve daarsebul 

marTvis sistemebis instituts. 

batoni arCili mTeli 15 wlis ganmavlobaSi axalgazrdebs mecnierebasTan erTad 

gvaswavlida vyofiliyaviT Rirseuli moqalaqeebi, WeSmariti mamuliSvilebi. Cven yove-

lTvis madlierebiT vixsenebT mas da mowiwebiT vxriT Tavs am naTeli pirovnebis winaSe. 

1972 wlis dasawyisSi instituts saTaveSi Caudga, saqarTvelos mecnierebaTa akademiis 

akademikosi guram xaratiSvili, optimaluri marTvis Teoriis aRiarebuli specialisti. 

institutSi kidev ufro intensiuri xdeba gamokvlevebi optimaluri marTvis Teoriis 

dargSi. mniSvnelovani Sedegebi iyo miRebuli abstraqciuli variaciuli Teoriisa da misi 

gamoyenebis dagvianebis Semcveli optimaluri amocanebis amoxsnisas, arawrfivi diferen-

cialuri TamaSebisaTvis daRwevadobis efeqturi pirobebi. batoni guram xaratiSvilis 

xelmZRvanelobiT Seswavlilia agreTve paraboluri da hiperboluri tipis ganawilebul-

parametrebiani sistemebis optimaluri marTvis amocana, damtkicebulia optimalobis auci-

lebeli piroba maqsimumis principis saxiT; kvaziwrfivi hiperboluri sistemisaTvis gursas 

tipis sasazRvro pirobebiT miRebulia amoxsnis arsebobisa da erTaderTobis pirobebi; 

dagvianebis Semcveli cvladstruqturiani sistemebisaTvis damtkicebulia optimalobis 

aucilebeli pirobebis Teoremebi da miRebulia sxva mravali mniSvnelovani Sedegi. 

1970 wlidan institutSi mindia saluqvaZis xelmZRvanelobiT intensiur ganviTarebas 

iwyebs mravalkriteriuli optimizaciis amocanebis Seswavla. aRsaniSnavia, rom am dargis 

ganviTarebaSi instituti prioritetulad iTvleba mTel msoflioSi. CvenTan daiwera 

pirveli wigni veqtoruli optimizaciis sakiTxebze, romelic 1975 wels gamoqveynda 

gamomcemloba “mecnierebis” mier. igi iTargmna inglisur enaze da 1979 wels gamoica aSS-Si 

gamomcemloba “akademik presis” mier. ganxorcielda veqtoruli optimizaciis problemebis 

maTematikuri dasma, SemoTavazebul iqna idea utopiuri wertilis gansazRvrisa 

funqcionalTa sivrceSi da zomis Semotanisa am sivrceSi utopiur wertilTan miaxlovebis 

mizniT. am ideam SesaZlebeli gaxada erTiani midgomiT amogvexsna veqtoruli optimizaciis 

Semdegi tipis amocanebi: optimalur traeqtoriaTa daprogrameba, optimaluri regu-

latorebis analizuri konstruireba, operaciaTa aRricxva, teqnologiuri sistemebis 

saproeqto parametrebis optimizacia. 

miRebul Sedegebs amerikelebma, kerZod, profesorebma jorj laitmenma da po long 

ium, “saluqvaZis amoxsna” uwodes, rac Semdgom mTelma rigma mecnierebma gaimeores. 

Cqari neitronebis reaqtoriT aRWurvili atomuri eleqtrosadguris Tbogacvlis apa-

ratis teqnologiuri parametrebis optimizaciis problemebis aRniSnuli meTodis gamo-

yenebiT gadawyvetaSi mindia saluqvaZesTan erTad monawileobda axalgazrda mecnieri 

apolon ioseliani. Sedegebi dainerga konkretuli danadgaris daproeqtebisas.  

metad mniSvnelovani samuSaoebi Catarda institutSi 1970_1980-ian wlebSi. 

batoni vl. gabisonias xelmZRvanelobiT Seswavlil iqna saqarTvelos wylis resur-

sebis optimaluri dagegmarebisa da marTvis problema, gamokvleul iqna Tbilisis mida-

moebis wylis resursebis optimaluri ganawilebis amocana urbanizaciisa da ekologiuri 

faqtorebis gaTvaliwinebiT. q. TbilisisaTvis damuSavebulia agreTve garemos gaWuW-

yianebis maTematikuri modeli. 

matricul TamaSTa Teoriis safuZvelze damuSavebul iqna im konfliqturi situa-

ciebis gamokvlevis maTematikuri modeli, romelic warmoiSoba saomari moqmedebebis dros. 
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batoni apolon ioselianis mier damuSavda eqstremumis Zebnis meTodi mravalganzomi-

lebiani arawrfivi funqciisaTvis, romelsac samecniero literaturaSi mxebi sibrtyeebis 

meTodi ewoda.  

batoni Tamaz troyaSvilis mier damuSavda oTxarxiani adapturi saZiebo mowyobi-

loba regulatorisa da mastabilizebeli konturebis parametrebis optimaluri gawyobi-

saTvis marTvis rTul sistemebSi; damuSavda prognozisa da optimizaciis sistema marTvis 

rTuli obieqtebisaTvis da Seiqmna marTvis algoriTmi, romelic mkveTrad aumjobesebs 

sistemis swrafqmedebas da marTvis xarisxs; mravali samuSao Sesrulda gamogonebis 

doneze. ganyofilebis mier dainerga rva gamogoneba. ar SeiZleba ar aRiniSnos, rom batoni 

Tamazis xelmZRvanelobiT bolo wlebSi Seqmnilia principulad axali tipis sixSiris 

regulatori hidroeleqtrosadgurebisaTvis, romlis danergvac aucilebelia saqarTve-

loSi moqmed hidroeleqtrosadgurebze. 

batoni dimitri grigoraSvilis xelmZRvanelobiT Sesrulda samuSaoebi cifruli 

gamomTvleli kompleqsis Sesaqmnelad realur droSi modelirebisaTvis, marTvis 

avtomatizebuli sistema “setyvis” SeqmnisaTvis. 

batoni nodar kilaZis xelmZRvanelobiT damuSavda da Seiqmna perspeqtiuli safreni 

aparatebis saborto amsaxveli eleqtronuli mowyobilobebi yofili sabWoTa kavSiris 

saaviacio mrewvelobisa da Tavdacvis saministroebis sxvadasxva organizaciisaTvis Sesaba-

misi dafinansebis safuZvelze. amgvari mowyobilobebi sabWoTa kavSirSi pirvelad iyo Seqm-

nili da isini gadaeca Jukovskis saxelobis samxedro-sahaero sainJinro akademias, tupo-

levis sakonstruqtoro biuros, q. Jukovskis frenis kvleviT instituts, saaviacio da 

kosmosuri medicinis instituts. bolo wlebSi Seqmnilia ramdenime programuli paketi, 

romlebic uzrunvelyofs maRali garCevadobis displeebze moZravi figurebis formirebas 

samganzomilebian sivrceSi drois realur masStabSi. 

mniSvnelovani miRwevebi hqonda instituts batoni guram ramiSvilis xelmZRvanelo-

biT sametyvelo signalis, rogorc ama Tu im obieqtis marTvis saSualebis, kvlevis saqmeSi. 

es problema gulisxmobs sametyvelo signalis im akustikuri korelatebis Seswavlas, 

romlebic monawileobs ZiriTadad semantikuri da sxva saxis informaciis formirebaSi, mis 

gadacemasa da amocnobaSi. damuSavda metyvelebis avtomaturi amocnobis konkretuli sis-

temebi TviTmfrinavebis, raketebisa Tu sxva samxedro daniSnulebis moZravi obieqtebis 

xmis saSualebiT marTvisaTvis. damuSavda da Seiqmna sistemebi adamianis pirovnebis dadas-

tureba-verifikaciisTvis misi xmis individualuri Taviseburebebis mixedviT, rac 

SesaZleblobas qmnis adamiani-operatoris sanqcirebul daSvebas metyvelebis saSualebiT 

sxvadasxva gasaidumloebul sistemebTan. aRniSnuli Sedegebi gamoqveynebulia xuT 

monografiaSi da dadasturebulia 20 saavtoro gamogonebiT. 

batoni giorgi CikoiZis xelmZRvanelobiT damuSavda mTeli rigi sistemebi, romlebic 

kompiuterTan urTierTobas uzrunvelyofs bunebrivi enis saSualebiT. miRebuli gramatikuli 

algoriTmebi gamoyenebul iqna rogorc Targmnis sistemaSi, aseve dialogur sistemebSic. 90-

ian wlebSi, roca kvlav gaCnda interesi manqanuri Targmnis mimarT, axleburad damuSavda 

gramatikuli algoriTmebi, risTvisac am proeqtma gansakuTrebuli finansuri mxardaWera 

moipova. Seiqmna morfologiuri generatorebi. amJamad mimdinareobs samuSaoebi qarTuli enis 

korpusis (morfologiuri, sintaqsuri, semantikuri) anotirebis sistemis Sesaqmnelad da 

interaqtiul reJimSi qarTuli winadadebis kompiuteruli analizuri sistemisTvis. 

batoni nugzar yavlaSvilis xelmZRvanelobiT damuSavda da Seiqmna magnitooptikur 

efeqtebze dafuZnebuli gardamqmnelebi, kerZod, faradeis efeqtze dafuZnebuli erTmo-

diani optikur-boWkovani gamzomi gardamqmneli, romlis safuZvelzec ganxorcielda 
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diddeniani teqnologiuri procesebis eleqtroenergetikuli parametrebis kontrolis 

mowyobiloba; geomagnituri aRSfoTebebis kompensaciisaTvis gankuTvnili sistema-danadga-

ri; magnituri velebis biologiuri efeqtebis kvlevisaTvis gankuTvnili sistema; tempera-

turisa da tenianobis kontrolis sistema da sxv.  

batoni revaz ciskariZis xelmZRvanelobiT ganxorcielda mTeli rigi samuSaoebi kom-

pleqsuri telemeqanikuri sistemebis Sesaqmnelad saxalxo meurneobis sxvadasxva dargi-

saTvis, kerZod, hesebis kaskadebisaTvis, gazis meurneobisaTvis, Tboqselis da sairigacio 

sistemebisaTvis. Catarda samuSaoebi agreTve setyvis sawinaaRmdego saraketo danadgarebis 

marTvis teleavtomaturi sistemis, aseve saavadmyofoebSi Tavisufali sawolebis da ener-

gotevadi obieqtebis (saqenergo, metropoliteni) eleqtroenergiis xarjis Sesaxeb infor-

maciis centralizebuli Sekrebis sistemebis Sesaqmnelad. 

1973 wels Camoyalibda samecniero kvlevaTa avtomatizaciis ganyofileba, romelsac 

sxvadasxva dros xelmZRvanelobdnen batonebi nodar yifiani, ramaz xuroZe, Teimuraz 

oragveliZe, levan gvaramaZe. am ganyofilebaSi bevri saintereso samuSao Catarda, kerZod, 

damuSavda rTuli radioeleqtronuli sqemebis kvlevaTa avtomatizaciis meTodebi da 

Seiqmna specialuri aparatebi; lokaluri qselebis danergvis problemebTan dakavSirebiT 

Catarda sistemuri da qseluri maTuzrunvelyofis SedarebiTi analizi, damuSavda mraval-

kavSiriani, heterogenuli lokaluri qselebis proeqti, sxvadasxva tipis dokumentebis 

SevsebisaTvis monacemTa baza da sxv. bolo wlebSi Catarda samuSaoebi, romlebic exeboda 

rogorc lokaluri eqsperimentis saTanado aparaturiT aRWurvas, aseve lokaluri 

qselebis kvlevas da monacemTa bazebis marTvis sistemebis praqtikul gamoyenebas.  

batoni oTar labaZis xelmZRvanelobiT damuSavebulia xazovani, kuTxuri da sivrcu-

li gadaadgilebis makontrolebeli saSualebebi, romlebic cnobili gardamqmnelebisagan 

gansxvavdeba informaciis gardaqmnis swrafqmedebiT, gazrdili xazovani ubnis da gardamqm-

nelebis dinamikuri diapazoniT, moxmarebuli energiis Semcirebuli xarjiT da ukeTesi 

mgrZnobiarobiT. garda aRniSnulisa, dainerga pirapira SeduRebis procesis mravalparamet-

riani makontrolebeli sistema, romelic uzrunvelyofda SeduRebis procesis xarisxis 

mniSvnelovan gaumjobesebas. dainerga uxarisxo milebis Tanxlebis da gadarCevis marTvis 

avtomatizebuli sistema (taganrogis metalurgiuli qarxana); maRalmgrZnobiare wakveTil-

konusuri urTierTinduqciuri gardamqneli (leningradis saxelmwifo optikuri instituti); 

axali urTierTinduqciuri tipis gardamqneli, romelic droSi uwyvetad akontrolebs 

mbrunavi lilvis adgilmdebareobas erTi sruli mobrunebis periodSi (moskovis energeti-

kuli instituti); agurebis adgilmdebareobis ganmsazRvreli mowyobiloba, romelic xels 

uwyobda konveierze gamosawvavad gamzadebuli agurebis swor mravalSrian dalagebas 

(avWalis silikaturi aguris qarxana). gamoqveynda mravali samecniero naSromi, maT Soris 

ori monografia, sami saxelmZRvanelo, miRebulia 75 saavtoro mowmoba gamogonebebze. 

batoni daviT furcxvaniZe xelmZRvanelobda Tbilisis saaviacio qarxnis warmoebis 

avtomatizaciis srulyofis samuSaoebs. 

energetikis problemebis ganyofilebaSi batoni Tengiz magraqveliZis xelmZRvane-

lobiT mimdinareobda da dResac mimdinareobs kvlevebi saqarTvelos energosistemis 

optimizaciis sakiTxebze, dabalpotenciuri siTbos meurneobis sxvadasxva dargSi gamoye-

nebis SesaZleblobebze da Tbogacemis intensifikaciis problemebze. Seiqmna saqarTvelos 

eleqtrosadgurebis struqturis maTematikuri modeli, damuSavda rekomendaciebi energo-

sistemis ganviTarebis Taobaze; xelovnuri xaoianobis problemis Seswavlis Sedegad Semu-

Savda rekomendaciebi, romelTa gaTvaliswineba mniSvnelovnad Seamcirebs saTbobis 

xvedriT xarjs Tboenergetikul danadgarebSi; damuSavda Tburi tumbos bazaze moqmedi 
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siTbo-siciviT momaragebis avtomatizebuli sistema, romelic dainerga samtrediis Cais 

fabrikaSi, ris Sedegadac fabrikaSi Sewyda Txevadi saTbobis xarjva da Semcirda garemos 

gaWuWyianeba, gaumjobesda momsaxure personalis pirobebi, mniSvnelovnad amaRlda gamoS-

vebuli produqciis xarisxi. 

manqanuri inteleqtis problemebis ganyofilebis kibernetikis institutidan gadmosv-

lis Semdeg institutSi akademikos v. WavWaniZis xelmZRvanelobiT farTod gaiSala samuSa-

oebi gamomTvlel manqanaSi codnis warmodgenisa da aqtivizaciis problemebze. mimdina-

reobda samuSaoebi Semdegi mimarTulebebiT: informatika, manqanuri codnis problemebi, 

manqanuri inteleqti, eqspertul sistemaTa Seqmna, inteleqtualur sistemaTa Teoriis 

Seqmna, kibernetikuli modelireba da imitacia. sivrcul-droiTi imitaciuri modelirebisa 

da konceptualuri midgomis meTodis gamoyenebiT damuSavda kolxeTis dablobis daS-

robisa da aTvisebis daproeqtebis sakiTxebi; ganviTarda neironuli qselebis da neiro-

robotebis Teoria sxvadasxva ganusazRvreli garemos pirobebisaTvis; damuSavda albaTur-

sivrcul-droiTi procesebis sinTezis neirokonceptualuri meTodebi; damuSavda programu-

lad orientirebuli codnis warmodgena inteleqtualur sistemebSi da sagnobrivi 

areebisaTvis codnis amokrefis da damokidebulebaTa dadgenis albaTuri meTodebi da sxv. 

specialuri aRniSvnis Rirsia isic, rom ukanasknel wlebSi institutis TanamSro-

melTa jgufi (m. saluqvaZe, a. TofCiSvili, v. maisuraZe) moskovel kolegebTan (v. Jukovski, 

v. malastvovi, i. Cerniavski) TanamSromlobiT ikvleven veqtoruli optimizaciis problemas 

ganuzRvrelobis pirobebis gaTvaliswinebiT. Seswavlilia sleiteris, paretos, jofrioni-

sa da sxva tipis optimalur amoxsnaTa Tvisebebi, maTi unagira wertilebi da garantiaTa 

pirobebi. am mimarTulebiT gamoqveynebulia 100-ze meti samecniero naSromi msoflios 

sxvadasxva samecniero JurnalSi. gamocemulia rva monografia, ori maTgani _ aSS-Si. 

wlebis ganmavlobaSi optimaluri marTvis problemebis ganyofilebaSi mindia saluq-

vaZisa da besarion SanSiaSvilis mier, romelic institutSi 1982 wels gadmovida kiberne-

tikis institutidan, mimdinareobda da dResac mimdinareobs kvlevebi arawrfivi da ara-

stacionaruli dinamikuri sistemebis identifikaciis sferoSi. miRebulia mniSvnelovani 

Sedegebi aseTi sistemebis struqturuli da parametruli identifikaciis amocanebis kvle-

visas, romlebic gamoqveynebulia mraval saJurnalo statiaSi, moxsenebulia mraval sa-

erTaSoriso konferenciaze, maT Soris IFAC-is or simpoziumze, moxsenebulia agreTve 

kongresze (milani, 2011 w.). identifikaciis damuSavebuli meTodebi da algoriTmebi 

gamoyenebulia mravalfeniani foladis milebis SeduRebis procesebis, wylis gaWuWyianebis 

xarisxis Sefasebisa da samTo-metalurgiuli warmoebis damqucmacebel agregatebSi 

mimdinare procesebis maTematikuri modelebis asagebad. 

 1981 wels akademikosi g. xaratiSvili iniSneba kibernetikis institutis direqtorad 

da marTvis sistemebis instituts saTaveSi udgeba direqtoris moadgile samecniero 

nawilSi m. saluqvaZe, direqtoris moadgileebad samecniero nawilSi iniSnebian g. ra-

miSvili da d. grigoraSvili (SemdgomSi mas cvlis n. yavlaSvili). institutis swavluli 

mdivnis movaleobas daarsebis dRidan 1961 wlamde asrulebda gamoCenili axalgazrda 

mecnieri, fizikosi Tamaz gaCeCilaZe, Semdeg ki naxevari saukunis ganmavlobaSi am 

movaleobas warmatebiT uZRveboda qalbatoni manana fircxalava. 

 sxvadasxva dros institutis direqtoris moadgiled samecniero nawilSi moR-

vaweobdnen batonebi vaxtang WiWinaZe, mindia saluqvaZe, nodar yifiani, guram ramiSvili, 

dimitri grigoraSvili da nugzar yavlaSvili. 
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institutis saerTo sakiTxebs da misi meurneobis gadarCenis problemebs didi xnis 

manZilze gulisyuriT xelmZRvanelobda jer batoni mixeil baqraZe, Semdeg batoni anzor 

kaWarava. 

institutis daarsebis dRidan warmatebiT funqcionirebda samecniero informaciisa 

da sapatento saqmis ganyofileba. ganyofilebas xelmZRvanelobda maRali rangis profe-

sionali isak vinikovi. institutSi miRebul iqna 400-ze meti saavtoro mowmoba, dare-

gistrirebulia 80-ze meti racionalizatoruli winadadeba, miRebulia saqarTvelos eqvsi 

nacionaluri patenti. instituti araerTgzis gaxda sapatento saqmeSi Catarebuli kon-

kursebisa da Sejibrebebis diplomanti da laureati. i. vinikovis Semdeg samecniero infor-

maciis ganyofilebas xelmZRvanelobda qalbatoni JuJuna cqitiSvili, xolo sapatento 

saqmis ganyofilebas _ qalbatoni manana gasitaSvili. institutis finansur problemebs 

warmatebiT xelmZRvanelobda akademiis sistemaSi gamorCeuli finansisti batoni kons-

tantine maCabeli, romelic Semdeg Secvala aseve maRali donis specialistma qalbatonma 

leila beJaniSvilma. am dargSi instituts dRidan daarsebisa aranairi SeniSvna ar miuRia. 

gasuli TiTqmis 60 wlis ganmavlobaSi institutSi Sesrulebulma samuSaoebma mra-

vali jildo daimsaxura, maT Soris iyo sxvadasxva donis premiebi, medlebi, sigelebi. gan-

sakuTrebiT gamosayofia: 

• 1977 wels SromisaTvis “teqnikuri terminologia” saqarTvelos mecnierebaTa 

akademiis giorgi nikolaZis saxelobis premia avtorTa jgufTan erTad mieniWa baton 

arCil eliaSvils (gardacvalebis Semdeg); 

• 1979 wels monografiisaTvis “veqtoruli optimizaciis amocanebi marTvis TeoriaSi” 

saqarTvelos saxelmwifo premia mecnierebisa da teqnikis dargSi mieniWa m. saluqvaZes; 

• 1981 wels samuSaoTa ciklisaTvis “galvanomagnituri gardamqmnelebis safuZvelze 

gamoTvliTi teqnikisa da avtomatikis mowyobilobaTa agebis principebis damuSaveba, konst-

ruqciaTa Seqmna da warmoebaSi danergva” saqarTvelos saxelmwifo premia mecnierebisa da 

teqnikis dargSi mieniWa institutisa da saqarTvelos mecnierebaTa akademiis sakonstruq-

toro biuros TanamSromelTa jgufs Semdegi SemadgenlobiT: o. xomeriki (samuSaos xelm-

ZRvaneli), r. sakandeliZe, v. krivonosova, v. qaTamaZe (gardacvalebis Semdeg), e. sitnikovi, 

i. basinovi da g. norakiZe; 

• 1982 wels SromaTa ciklisaTvis “sametyvelo signalis individualuri Tavisebu-

rebebis kvleva da xmebis avtomaturi verifikaciis sistemaTa damuSaveba” saqarTvelos sa-

xelmwifo premia mecnierebisa da teqnikis dargSi mieniWa g. ramiSvils; 

• 1982 wels monografiisaTvis “wyobura svetebSi izotopuri narevebis gayofis pro-

cesebis marTvis meTodebi da saSualebani saqarTvelos mecnierebaTa akademiis giorgi 

nikolaZis saxelobis premia mieniWa g. musxeliSvils; 

• 1985 wels samuSaoTa ciklisaTvis “informaciis gardamsaxi sistemebis damuSaveba da 

Seqmna” saqarTvelos saxelmwifo premia mecnierebisa da teqnikis dargSi mieniWaT ins-

titutis TanamSromlebs n. kilaZes, j. CubinaSvils da p. stavrianidis; 

 • 1998 wels monografiisaTvis “garantiaTa optimizacia marTvis mravalkriteriumian 

amocanebSi” saqarTvelos mecnierebaTa akademiis giorgi nikolaZis saxelobis premia 

mieniWa m. saluqvaZes; 

 • 2004 wels saxelmZRvanelosTvis „optimaluri da adapturi sistemebi (samtomeuli, 

1000 gverdze meti) saqarTvelos saxelmwifo premia mecnierebisa da teqnikis dargSi 

mieniWaT a. guguSvils, m. saluqvaZes da v. WiWinaZes; 

• 2012 wels profesor b. SanSiaSvils mieniWa ruseTis mecnierebaTa akademiasTan 

arsebuli akademikos v. a. melnikovis saxelobis samecniero fondis medali № 59/12 „mec-
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nierebaSi didi miRwevebisaTvis“ (Медаль зарегистрирован в наградном отделе администрации 

Президента РФ со статусом корпоративной наград), 2012. aRsaniSnavia, rom aseTi medali erTa-

derTia saqarTveloSi. 

instituti mWidro samecniero kontaqtebiT gamoirCeoda msoflios mravali qveynis 

samecniero centrebTan. sagulisxmoa, rom TanamSromelTa jgufs, romelic veqtoruli 

optimizaciis problemas ikvlevda, mecnieruli kontaqtebi metad Tu naklebad hqonda 80 

qveynis Sesabamisi dargis mecnierebTan. 

instituti Tavisi funqcionirebis ganmavlobaSi mravali saerTaSoriso samecniero 

RonisZiebis iniciatori da organizatori gaxldaT. institutis TanamSromlebs xSirad 

iwvevdnen sazRvargareT sxvadasxva saerTaSoriso simpoziumsa Tu msoflio kongresebis 

muSaobaSi monawileobisaTvis. xSir SemTxvevaSi aseTi miwvevebi organizatorTa mxridan 

finansdeboda.  

1990-ian wlebamde instituti aRmavlobis gzaze idga. 450-ze meti TanamSromeli 

muSaobda institutSi, yovel wels vRebulobdiT ramdenime axalgazrda TanamSromels, maT 

Soris iyvnen axali kursdamTavrebulebi rogorc iv. javaxiSvilis saxelobis Tbilisis 

saxelmwifo universitetidan, aseve saqarTvelos politeqnikuri institutidan (maSin ase 

erqva dRevandel saqarTvelos teqnikur universitets). 

1990 wlidan daiwyo institutis ukansvla. mogexsenebaT, Semcirda qveynis biujeti da 

Semcirda TiTqmis yvela dawesebulebis dafinanseba. daiwyo institutis Statebis 

Semcireba da yovelwliuri saxelfaso ganakveTis Semcireba. 450 TanamSromlidan dRei-

saTvis institutSi mxolod 76 TanamSromeli darCa. daiklo maTma xelfasebmac, daiklo 

sakmaod Zlier. iyo periodi, rodesac institutis direqtoris saxelfaso ganakveTi 

ganisazRvreboda 0,5 dolariT. instituts SemorCnen mxolod WeSmariti mecnierebi. miu-

xedavad yvelafrisa, institutSi muSaoba mainc grZeldeboda, grZeldeboda kavSirebic 

ucxo qveynebis samecniero centrebTan.  

aseT rTul periodSi 2006 wels xelisufleba erTi brZanebiT aTavisuflebs sa-

qarTvelos mecnierebaTa erovnuli akademiis yvela, ormocdaTeqvsmetive institutis di-

reqtors. brZanebas maSindeli premier-ministri z. noRaideli awerda xels. unda 

vivaraudoT, rom xelisuflebas, albaT, eSinoda, rom isini SeewinaaRmdegebodnen maTi 

reformebis gatarebas. ra Tqma unda, es ar iyo mosalodneli. 

marTvis sistemebis institutis TanamSromelTa iniciativiT institutis direqtorad 

dainiSna direqtoris moadgile samecniero nawilSi, saqarTvelos sainJinro akademiis 

wevri, akademiuri doqtori, SedarebiT axalgazrda mecnieri nugzar yavlaSvili. ase yvela 

instituts ar gaumarTla, Cven gagvimarTla da dRes Cvens instituts xelmZRvanelobs 

yvelanairi adamianuri Tvisebebis mqone pirovneba. direqtoris moadgiled dainiSna aseve 

axalgazrda mecnieri, saukeTesi TvisebebiT gamorCeuli nino javaSvili. 

miuxedavad qveyanaSi Seqmnili umZimesi mdgomareobisa, institutis axal xelmZR-

vanelobas kavSiri ar gauwyvetia ruseTis mecnierebaTa akademiis marTvis problemebis 

institutTan da moskovis saxelmwifo universitetis maTematikisa da informatikis fakul-

tetTan. aq gansakuTrebiT unda aRiniSnos moskovelTa mxridan v. Jukovskis (saqarTvelos 

mecnierebaTa erovnuli akademiis ucxoeli wevri, profesori) da profesor v. molostvovis 

erToblivi moRvaweoba marTvis sistemebis institutis TanamSromelTa jgufTan (aka-

demikosi m. saluqvaZe, profesorebi n. jiblaZe, v. maisuraZe, a. TofCiSvili). maTi 

erToblivi moRvaweoba gamoixata Tanamedrove samecniero problemebis gadawyvetaSi, rac 

araerTi monografiis gamocemiT dagvirgvinda. davasaxeleb bolo periodSi gamocemul 

mxolod ramdenime monografias akademikosebis v. Jukovskisa da m. saluqvaZis avtorobiT: 
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1.  „Риски и исходы в многокритериальных задачах управления“. М.-Тб., 2004, с. 358; 

2.  „Риски в конфликтных системах управления“. М.-Тб., 2008, с. 456;  

3. „Многошаговые позиционные конфликты и их приложения“. М.-Тб., 2011, с. 305; 

4. „Гарантии и риски в конфликтах, их приложения“. М.-Тб., 2014, с. 366.  

CamoTvlili monografiebi Teoriuli xasiaTisaa. maT ar sWirdebodaT aranairi cdis 

Catareba, masalebis SeZena da gamoyeneba. institutis momarageba saWiro masalebiTa da 

elementebiT, aparaturiTa Tu xelsawyoebiT mTlianad Sewyda, daixura momaragebis ganyo-

fileba, gauqmda sxvadasxva damxmare ganyofilebebic. 

xelisuflebis mier ganxorcielebulma reformebma instituti kidev ufro mZime 

mdgomareobaSi Caayena, magram institutis xelmZRvaneloba mainc agrZelebda muSaobas. 2003 

wels mosulma xelisuflebam Carecxilebi uwoda msoflioSi aRiarebul mecnierebs da 

moisurva, saerTod, maTi ganadgureba. gadawyvites institutebisaTvis CamoerTmiaT Senobebi da 

samagiero arc ki SeeTavazebinaT; institutebis Senobebi gaeyidaT da mecnierebi Ria cis qveS 

daetovebinaT. mogexsenebaT, rom im dros institutebi ekuTvnoda saqarTvelos mecnierebaTa 

akademias, qveyanaSi moqmedi kanoniT ki „mecnierebaTa akademiis qoneba xelSeuxebeli iyo“. 

amitom xelisuflebam miiRo specialuri kanoni, institutebi gamoiyvana saqarTvelos 

mecnierebaTa akademiis Semadgenlobidan da dauqvemdebara sxvadasxva universitetsa da 

saministros. axla ukve SeiZleboda institutebis Senobebidan TanamSromlebis gamoyra da am 

Senobis sxvadasxva juris pirovnebebze gayidva. asec moiqcnen. 

2008 wlis erT mSvenier dRes marTvis sistemebis instituts ewvivnen gaurkveveli saq-

mianobis pirovnebebi, romlebmac direqcias mosTxoves institutis Senobis ganTavisufleba 

10 dRis vadaSi. amis Semdeg dagvemuqrnen kidec, rom winaaRmdeg SemTxvevaSi mTel Tqvens 

aparaturas Tu avejs, yvelanair sakancelario masalas Tu biblioTekis qonebas quCaSi 

gadavyriTo. gvaCvenes notariusis mier xelmowerili nasyidobis dokumenti, rom institutis 

Senoba abasTumnis observatoriis SenobasTan erTad saerTo farTobiT 2312,8 m2 da ezos nak-

veTi 4996 m2 mieyida vinme Wiaber WiaberaSvils, Sps „holdingi saqarTvelos mediis gaer-

Tianebis“ warmomadgenels (sinamdvileSi gayiduli Senobis farTobi aRemateboda 12000 m2-s). 

sad ar viCivleT. viTxovdiT laboratoriuli korpusi mainc daetovebinaT CvenTvis 

ezos gareSe, ZiriTadi Senobis meeqvsedi nawili. yvelaferze uari miviReT. saqarTvelos 

ekonomikuri ganviTarebis maSindelma ministrma laSa Jvaniam gviTxra, rom Cveni Senoba 

gaiyida saqarTvelos prezidentis (m. saakaSvili) 2008 wlis 23 ivnisis #440 gankargulebis 

Sesabamisad. arc maSindelma premier-ministrma da arc parlamentis Tavmjdomarem miitanes 

gulTan institutis samecniero sabWos Txovna. 

ase davkargeT sakavSiro mecnierebaTa akademiis dafinansebiT specialurad marTvis 

sistemebis institutisaTvis aSenebuli Senoba 10000 m2-ze meti farTobiT, laboratoriuli 

kabinetebiT, specialuri saxelosnoebiT, 500-kaciani sxdomaTa darbaziT. instituti ga-

mouval mdgomareobaSi aRmoCnda. 

Segvifara mecnierebaTa akademiis yofilma manqanaTa meqanikis institutma, romlis 

Senobasac maSin myidveli ar gamouCnda. institutis direqtorma profesorma Tamaz nat-

riaSvilma Tavisi iniciativiT migviwvia da dagviTmo misi Senobis erTi sarTuli. uRrmesi 

madloba mas marTvis sistemebis institutis mTeli koleqtivis saxeliT. amis daviwyeba 

SeuZlebelia. ase gadavrCiT. 

qveyanaSi 2012 wels xelisuflebaSi mosulma axalma, sruliad sxva msoflmxedvelo-

bis mqone gundma imedi Cagvisaxa. velodebiT Sesaferisi Senobis miRebas, TanamSromelTa 

xelfasebis gazrdas, rac moizidavs axalgazrdebs samecniero institutebSi samuSaod, 

velodebiT institutis gacocxlebas.  
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dRes institutSi eqvsi samecniero ganyofilebaa. esenia: 

1.  informaciis gardaqmnis problemebis ganyofileba; 

2. optimaluri marTvis problemebis ganyofileba; 

3.  v. gomelauris saxelobis energetikis problemebis ganyofileba; 

4. enobrivi da sametyvelo sistemebis ganyofileba; 

5.  vl. WavWaniZis saxelobis manqanuri inteleqtis problemebis ganyofileba;  

6. marTvis sistemebisa da modelirebis ganyofileba. 

gagacnobT 2013 wlis samecniero Sedegebs ganyofilebebis mixedviT, romlebic 

damuSavda institutis TanamSromlebis mier: 

informaciis gardaqmnis problemebis ganyofileba (xelmZRvaneli _ teqnikur 

mecnierebaTa kandidati o. labaZe). 

dadginda sampoziciuri dinamikuri obieqtis moZraobis gantoleba, romelic uzrun-

velyofs dasmuli amocanis gadawyvetas dinamikaSi. P  

SerCeulia Zaluri eleqtromagnitebis impulsuri, programuli marTvis saSualebebi, 

romlebic dafuZnebulia multipleqsoris, demultipleqsoris da gadamrTvelebis 

gamoyenebaze. 

damuSavebuli da agebulia mowyobilobis sacdeli maketi, Catarebulia misi testi-

reba; agreTve eqsperimentuli kvleva magnit-eleqtromagnitebis urTierTzemoqmedebis da-

sadgenad; gaanalizebulia miRebuli Sedegebi; SerCeulia magnitebi da sxva damxmare 

periferiuli mowyobilobebi. dadgenilia didi mudmivi denis aseTive kalibratorebis 

marTvis meTodi. damuSavebulia didi mudmivi denis kalibratorebis gamosavali denis 

cvlilebis gansaxorcieleblad gamoyenebuli aparaturac. 

mZlavri optotiristoris marTvis sqemaSi CarTvis SesaZlo variantebis dadgeni-

saTvis Catarebulia cdebi. 

optimaluri marTvis problemebis ganyofileba (xelmZRvaneli _ fizika-maTematikis 

mecnierebaTa kandidati v. maisuraZe).  

gansazRvrul iqna araskalaruli optimizaciis amocanis miaxloebiTi efeqturi amo-

naxsnis cneba da dadginda aseTi amonaxsnis arsebobis pirobebi. miRebuli Sedegebi araau-

cileblad amozneqili simravleebis arawrfivi funqcionaliT gancalebadobis debu-

lebebTan erTad gamoiyeneba araskalaruli optimizaciis skalarizaciis problematikis 

SeswavlisaTvis. garda aRniSnulisa, Camoyalibda da gadaiWra savaWro firmis optimaluri 

profilis gansazRvris amocana.  

Catarda kvlevebi dakvirvebadi arastacionaruli sistemebis parametruli identifika-

ciis mimarTulebiT. kerZod, ganxorcielda arastacionaruli sistemebis identifikaciis 

meTodebis mimoxilva da analizi; arastacionaruli sistemebis parametruli identifika-

ciis amocanis formulireba. aRniSnuli amocanisaTvis SemuSavda identifikaciis erTi 

meTodi. ganxilul iqna dinamikuri obieqtebis modelirebis sakiTxebi. 

samuSaoebi ganxorcielda ricxviTi meTodebisa da programuli uzrunvelyofis 

mimarTulebiT. kerZod, mimoxilul iqna variaciuli amocanebisa da maTi amoxsnis ricxviTi 

meTodebi; ganxorcielda variaciuli amocanebis amoxsnis zogierTi ricxviTi meTodis 

algoriTmuli realizaciebis analizi maTi Semdgomi gaumjobesebis TvalsazrisiT; Camo-

yalibda veqtoruli optimizaciis amoxsnis axali arainteraqtiuli algoriTmi. 

v. gomelauris saxelobis energetikis problemebis ganyofileba (xelmZRvaneli _ 

teqnikur mecnierebaTa doqtori T. magraqveliZe).  

gaanalizda msoflioSi eleqtroenergetikis ganviTarebis Tanamedrove tendenciebi. 

naCvenebia, rom mocemul etapze eleqtroenergiis gamomuSavebis ZiriTadi nawili modis 
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Tboeleqtrosadgurebze (daaxloebiT 63%). atomuri da hidroeleqtrosadgurebis jamuri 

wili Seadgens daaxloebiT 36%-s. alternatiuli wyaroebis (qari, mze, geoTermuli wylebi 

da sxv.) wili 1%-ze naklebia.  

dReisaTvis msoflios ganviTarebul qveynebSi erT sul mosaxleze wliurad mox-

marebuli energia aWarbebs 10 000 kvt.sT-s weliwadSi. evropis qveynebisaTvis am maCveneblis 

saSualo mniSvneloba Seadgens 7000_8000 kvt.sT-s weliwadSi. saqarTvelosTvis es maCve-

nebeli aris 2000 kvt.sT weliwadSi. 

gaanalizebulia saqarTvelos rogorc tradiciuli, ise aratradiciuli, ganaxlebadi 

energoresursebi da Sefasebulia maTi gamoyenebis SesaZleblobebi da masStabebi.  

miRebuli daskvnis mixedviT, mkveTrad gaizrdeba saqarTveloSi gamomuSavebuli 

eleqtroenergiis zrdis tempebi, ZiriTadad hidroenergoresursebis aTvisebis xarjze. 

yuradReba unda mieqces agreTve alternatiuli wyaroebis aTvisebas. 

enobrivi da sametyvelo sistemebis ganyofileba (xelmZRvaneli _ filologiur mec-

nierebaTa doqtori g. CikoiZe). 

SemuSavda rTuli winadadebis martiv winadadebebad dayofis principebi. martivi wina-

dadebis sintaqsuri analizisTvis (am etapis erT-erTi mTavari amocana) mniSvnelovania ro-

lebrivi struqturis ganxilva.  

qarTuli martivi winadadebis rolebrivi struqturis mTavari komponentebia wina-

dadebis centraluri struqtura (Core) da periferia, romlebic amave dros dayofilia 

“fenebad” (layers). Tavis mxriv, winadadebis wevrebiT asaxulia funqciebi (rolebi), rom-

lebsac isini winadadebiT gadmocemul situaciaSi asruleben. magaliTad, procesis “wamy-

vani” wevri, “mTavari Semsrulebeli” aris AG (agensi), romelic uSualo “zemoqmedebas” ax-

dens meore ZiriTad monawileze _ obieqtze (OB) da asaxavs centraluri rolebis gana-

wilebas procesSi (PROC). 

rolebrivi struqtura warmoadgens abstraqtul enobriv formas, sqemas, romlis konk-

retuli leqsikiT Sevseba gamonaTqvamis ZiriTad Sinaarss iZleva. winadadebis mTliani 

struqtura xasiaTdeba centraluri komponentis sammagi gavrcobis SesaZleblobiT: cen-

traluri komponentis yoveli wevri SeiZleba warmodgenili iyos ara calkeuli sityviT, 

aramed sityvaTa jgufiT (VP, NP); winadadebis “Suaguli” (Core) SeiZleba “Caeflos” pe-

riferiuli rolebis (tradiciuli garemoebebis) simravleSi; winadadeba SeiZleba moicavdes 

ama Tu im saxiT daqvemdebarebul winadadebebs, CarTul gamonaTqvamebs, erTgvarovani 

wevrebis jgufebs an TviTon iyos ufro farTo Tanwyobili winadadebebis jgufis wevri. 

2013 wels Catarebuli kvlevebi cxadyofs, rom gare sasmeni organodan miRebuli 

sametyvelo signalis Taviseburebebi ganpirobebulia safeTqlis Zvlis anTropologiuri 

sxvaobebiT; sakmaod gamoxatuli asimetriaa erTi da imave pirovnebis marcxena da marjvena 

yurs Soris. gare sasmeni milidan da pirdapiri arxidan (piris Rru) miRebuli signalebi 

gansxvavebuli iqneba da es sxvaoba aucileblad ganapirobebs pirovnebis amsaxav kompo-

nents. verifikaciis sistemebis mdgradobis asamaRleblad miRebuli niSnebi myari bio-

metriuli niSnebis gamoyenebis saSualebas iZleva.  

Sedgenilia yurSiga gadamwodis konstruqciuli da principuli sqemebi, damzadebulia 

sacdeli gadamwodi, Catarebulia sacdeli Canawerebi, zustdeba gadamwodis teqnikuri 

parametrebi, damTavrebulia saTanado teqnikuri literaturis moZieba da gakeTebulia 

mimoxilva. 

vl. WavWaniZis saxelobis manqanuri inteleqtis problemebis ganyofileba (xelmZ-

Rvaneli _ akademiuri doqtori m. miqelaZe). 
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2013 wlis samuSaos warmoadgenda diagnozirebadi sistemis mdgomareobaTa aRweris da 

monacemTa warmodgenis adekvaturi meTodebis SerCeva-SemuSaveba. moZiebulia monacemebi 

iseTi daavadebebis Sesaxeb, rogorebicaa Tavis tkivilis sindromi, mwvave muclis sind-

romi da gastriti. samedicino sferoSi mdgomareobaTa aRweris dros, niSan-TvisebaTa sim-

ravlis garda, sirTules qmnis maTi mravalgvaroba: mravalniSna/binaruli, diskretu-

li/uwyveti, mkafio/aramkafio, ricxviTi/lingvisturi. erT-erTi gamosavali am situaciidan 

aris niSnebis binarizacia. amisaTvis SemuSavda monacemebis unifikaciis meTodi inter-

valebad dayofis, aramkafio simravleebis da lingvisturi cvladis cnebis safuZvelze, 

romelic nebismieri tipis niSan-Tvisebis binarizaciis saSualebas iZleva. 

SemoRebul iqna arsebiTobis da diferencirebis Tvisebebi, romelTa safuZvelze ga-

nisazRvra informatiulobis evristikuli kriteriumi rogorc calkeuli niSnebisTvis, ase-

ve diagnostikuri wesebisTvis. SemuSavda raodenobrivi niSnebis binarizaciis algoriTmi, 

romlis saSualebiTac SeiZleba rTuli optimizaciuri amocanis amoxsnis gareSe niSan-Tvi-

sebebis mniSvnelobaTa simravlis dayofa informaciul intervalebad. Cveulebrivi bi-

narizaciisagan gansxvavebiT am algoriTmis gamoyenebis Sedegad miRebuli binaruli 

niSnebis raodenoba mcirdeba, xolo informaciuloba izrdeba. 

marTvis sistemebisa da modelirebis ganyofileba (xelmZRvaneli _ teqnikur mecni-

erebaTa kandidati T. troyaSvili). 

mesame rigis cvladparametrebiani sistemis magaliTze ganxilulia xazovani, releuri 

da kombinirebuli marTvis algoriTmebi. magaliTis saxiT ganxilulia hidroagregatis moZ-

raobis gantoleba. SerCeuli marTvis algoriTmis mixedviT hidroagregatis magaliTze age-

bulia modeli, romelic warmoadgens obieqtisa da marTvis mowyobilobis erTobliobas.  

samarT obieqtebSi gansazRvrulia gadamwodi mowyobilobidan miRebuli sixSiruli 

signalebis Sesabamisi pirveli da meore rigis warmoebulebi, agebulia am mowyobilobaTa 

maketebi, Catarebulia Secdomis signalis warmoebulis miRebis SedarebiTi analizi. Sec-

domis signalisa da misi pirveli warmoebulis mixedviT agebulia marTvis algoriTmi, 

datvirTvis simZlavris mixedviT ki SesaZlebelia algoriTmSi Semavali parametrebis 

avtomaturi gadawyoba.  

ganyofilebaSi damuSavda da aigo hidroagregatis sixSiris regulatorebis marTvis 

mowyobilobis sademonstracio modeli. regulatoris marTvis mowyobiloba Tavisi teq-

nikuri maxasiaTeblebiT ar Camouvardeba ucxour regulatorebs, xolo misi fasi analo-

giurTan SedarebiT (seriuli warmoebis SemTxvevaSi) 30_40 %-iT naklebi iqneba. amave dros 

moixsneba is rTuli da Zvirad Rirebuli problema, romelic dakavSirebulia ucxouri re-

gulatorebis momsaxurebasa da SekeTebasTan. hidroagregatis modeli SesaZlebelia ga-

moviyenoT sixSiris regulatorebis diagnostikisa da SekeTebisaTvis. 

2013 wels institutSi mimdinareobda muSaoba saqarTvelos SoTa rusTavelis erov-

nuli samecniero fondis mier dafinansebul proeqtebze: 

qarTuli enis korpusis sruli (morfologiuri, sintaqsuri, semantikuri) anotirebis 

sistema (xelSekruleba 31/65). proeqtis xelmZRvaneli g. CikoiZe. 

2013 wels gamoqveynda institutis samecniero SromaTa morigi (me-17) krebuli, ro-

melSic dabeWdilia institutis TanamSromelTa 32 statia. periodul gamocemebSi ga-

moqveynda 10 samecniero werili. 

gamoica erTi saxelmZRvanelo.  

institutis TanamSromelTa aTamde samecniero naSromi daibeWda sxvadasxva saer-

TaSoriso samecniero simpoziumebisa da konferenciebis masalebSi.  

2014 wlis ianvarSi gamoica 2013 wels damuSavebuli erTi monografia. 
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marTvis sistemebi 

 

Cveni institutis warmatebebi da siZneleebi (1956_2013 ww.) 

m. saluqvaZe 

(saqarTvelos teqnikuri universitetis a. eliaSvilis marTvis sistemebis instituti) 

 

reziume: arCil eliaSvilis marTvis sistemebis instituts male 60 weli Seusrul-

deba. naSromSi mocemulia institutis dafuZnebasTan da moRvaweobasTan dakavSirebuli 

masalebi: rogor dafuZnda, rogor viTardeboda 45 wlis ganmavlobaSi, rogori miRwevebi 

hqonda saerTaSoriso arenaze. aRwerilia is siZneleebi, romlebic daatyda Tavs XXI 

saukunis dasawyisSi xelisuflebis mier gatarebuli reformebis Sedegad da rogor 

ibrZvis dRes misi mcirericxovani koleqtivi gadarCenisaTvis. institutSi arsebuli 

eqvsive samecniero ganyofileba mowodebis simaRlezea da agrZelebs muSaobas saxalxo 

meurneobis sxvadasxva dargis avtomaturi marTvis sistemebis srulyofisaTvis. 

 

 
MANAGEMENT SYSTEMS 

 
PROGRESSES AND DIFFICULTIES OF OUR OF INSTITUTE (1956_2013) 

 M. Salukvadze 

(A. Eliashvili Institute of management systems of Georgian Technical Univesity) 

 

 Resume: A. Eliashvili Institute of management systems will soon be 60 years old. There are presented materials 

related to the foundation of the Institute and its sphere of activities, how the Institute was founded, how it has been 

developing for the last 45 years, what kind of achievements it has attained on an international scene. There is described 

the difficulties of the Institute faced due to the reforms carried out by the government in the beginning of the XXI 

century and how its reduced staff is fighting for survival today. All six scientific departments of the Institute maintain a 

high level and keep working on the perfection of the automatic management systems for different fields of national 

economy. 

 

СИСТЕМА УПРАВЛЕНИЯ 
 

УСПЕХИ И ТРУДНОСТИ НАШЕГО ИНСТИТУТА (1956_2013 ГГ.) 

М. Салуквадзе 

(Институт систем управления им. А. Элиашвили Грузинского технического университета) 

 

Резюме: Скоро Институту систем управления им. А. Элиашвили исполнится 60 лет. В статье приведены 

материалы об основании и творческой деятельности в институте: как был основан институт, как он развивался 

в течение 45 лет, каковы были его успехи на международной арене. Описаны те трудности, которые появились 

в начале нынешнего столетия в жизни института в результате проведенных в стране реформ, и как борется его 

коллектив для выхода из труднейшего положения. Все шесть научных отделений института сохраняют высокий 

уровень и продолжают научную деятельность по совершенствованию автоматических систем управления для 

различных отраслей народного хозяйства страны.  
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bunebrivi resursebi 

 

 

saqarTvelos bunebrivi resursebi da maTi gamoyenebis problemebi 

ir. Jordania, z. lomsaZe 

(saqarTvelos teqnikuri universitetis saqarTvelos sawarmoo Zalebisa da bunebrivi 

resursebis Semswavleli centri) 

 

saqarTvelo mdidaria mravalferovani bunebrivi resursebiT, maT Sorisaa: unikaluri 

miwis, wylis, tyis resursebi; nairgvari sasargeblo wiaRiseuli; saTbob-energetikuli, hid-

ro-, mzis, qaris, geoTermuli wylebis energoresursebi; rekreaciuli da turistuli re-

sursebi, romelTa Seswavla da didefeqturi gamoyenebis problemebis kvleva gansakuT-

rebul mniSvnelobas iZens. 

gasaTvaliswinebelia is garemoebac, rom saqarTvelos bunebrivi resursebis mniSvne-

loba didi xania gascda qveynis sazRvrebs. saxelmwifoTa Soris sawarmoo urTierTobebi 

axal formebs iRebs erToblivi sawarmoebis Seqmnisa da sxvadasxva dargSi investiciebis 

mozidvis mimarTulebiT. saqarTvelos sawarmoo Zalebisa da bunebrivi resursebis Semswav-

leli centris mizania xeli Seuwyos am urTierTobaTa gafarToebas da bunebrivi resur-
sebis didefeqturi gamoyenebis problemebis kvlevas qveynis Tanamedrove da perspeqtivaSi 

ganviTarebis uzrunvelsayofad. 

saqarTvelos sawarmoo Zalebisa da bunebrivi resursebis Semswavleli centri, ro-

gorc damoukidebeli samecniero-kvleviTi dawesebuleba, Tavdapirvelad Camoyalibda sa-

qarTvelos mecnierebaTa akademiis prezidiumTan saqarTvelos ssr ministrTa sabWos 1978 

wlis 17 agvistos 537-e da saqarTvelos mecnierebaTa akademiis prezidiumis 1978 wlis 14 

seqtembris 279-e dadgenilebis safuZvelze. 2006 wels man miiRo sajaro samarTlis iuri-

diuli piris statusi da ewoda ssip saqarTvelos sawarmoo Zalebisa da bunebrivi resur-

sebis Semswavleli centri. saqarTvelos mTavrobis 185-e dadgenilebiT 2010 wlidan centri 

reorganizebul iqna saqarTvelos teqnikuri universitetis damoukidebel samecniero-kvle-

viT struqturul erTeulad. 

1978_1997 wlebSi misi Tavmjdomare iyo saqarTvelos mecnierebaTa akademiis pre-

zidiumis wevri, akademikosi arCil ZiZiguri; 1997_2006 wlebSi akademikosi irakli Jordania 

(amJamad centris samecniero sabWos Tavmjdomare); 2006_2011 wlebSi centris direqtori iyo 

saqarTvelos sainJinro akademiis wevri, teqnikis mecnierebaTa doqtori, profesori, qeTe-

van veziriSvili-nozaZe; 2001 wlidan centris direqtoria saqarTvelos sainJinro akademiis 

wevr-korespondenti, teqnikis mecnierebaTa doqtori, profesori zurab lomsaZe. 

centrSi sxvadasxva dros moRvaweobdnen: akademikosi a. ZiZiguri, akademiis wevr-

korespondenti k. beTaneli, sainJinro akademiis wevri, profesori i. cincaZe, profesorebi 

a. buxnikaSvili, v. melqaZe, e. nakaiZe, n. iaSvili, g. gobeCia, mecnierebaTa doqtorebi S. oni-

ani, a. nanaZe; aseve sxvadasxva samecniero dargis 22 mecnierebaTa kandidati. samecniero 

sabWos muSaobaSi monawileobdnen akademikosebi: i. miqelaZe, f. TavaZe, g. ciciSvili, v. go-

melauri, i. buaCiZe, o. naTiSvili, T. daviTaia, v. gulisaSvili, a. gunia, g. svaniZe, 

sainJinro akademiis wevri, profesori T. janeliZe, profesorebi: p. JRenti, i. zurabiSvili, 

e. ciskariSvili, b. demetraZe da sxv. 
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amJamad centrSi funqcionirebs 3 samecniero ganyofileba: mineraluri da energeti-

kuli resursebis Seswavlisa da gamoyenebis; miwis, wylis, tyis resursebis da ekologiuri 

problemebis da adamianuri (SromiTi) resursebis, bunebriv-rekreaciuli resursebis da tu-

rizmis Semswavleli ganyofilebebi. 

centrSi moRvaweobs 18 mecnieri, maT Soris 9 mecnierebaTa doqtori da 7 akademiuri 

doqtori:  

irakli Jordania (centris samecniero sabWos Tavmjdomare) aris saqarTvelos mecnie-

rebaTa erovnuli akademiis akademikosi, leninuri premiis laureati mecnierebisa da teq-

nikis dargSi, saerTaSoriso sainJinro akademiis oqros medlis mflobeli, ruseTisa da 

saerTaSoriso sainJinro akademiebis namdvili wevri; 

Tengiz uruSaZe _ saqarTvelos erovnuli akademiis akademikosi, barselonis mecnie-

rebaTa da samefo akademiebis wevr-korespondenti, kataloniis mecnierebaTa akademiis wevr-

korespondenti, saerTaSoriso Jurnal “agrarul mecnierebaTa macnes” mTavari redaqtori, 

Jurnalebis Chemical & Environment Research (qimiuri da garemos kvlevebi, indoeTi), Archives of 

Agronomy and Soil Sciense (agronomiisa da niadagmcodneobis arqivi, avstria), Mitteilungen der 

deutschen dendrologischen Gesellschaft (germaniis dendrologiuri sazogadoebis macne, germania) 

redkolegiis wevri; 

leo Ciqava _ erovnuli akademiis wevr-korespondenti, saqarTvelos ekonomikur mec-

nierebaTa akademiis prezidenti, iv. javaxiSvilis saxelobis Tbilisis saxelmwifo univer-

sitetis reqtoris mrCevelTa sabWos wevri, saerTaSoriso Jurnal «Общество и экономика»-s 

(q. moskovi) saredaqcio kolegiis wevri. igi 1998 wels dajildovda Rirsebis ordeniT, 2004 

wels _ saerTaSoriso Rirsebis ordeniT; 

nodar WiTanava _ soflis meurneobis mecnierebaTa akademiis akademikosi; 

giorgi maRalaSvili _ geologia-mineralogiis mecnierebaTa doqtori, profesori, 

saqarTvelos sainJinro akademiis namdvili wevri, 1989 wels me-2 msoflio kongresze 

(“arametalebis wiaRiseulis problemebi”) miRebuli aqvs Jadeitis specialuri prizi (q. 

pekini), kalistrate gabunias saxelobis samecniero premia, 27-e saerTaSoriso geologiuri 

kongresis prezidentis diplomi da vercxlis samkerde niSani, saqarTvelos damsaxurebuli 

geologis sapatio wodeba, 2002 wels dajildovda Rirsebis ordeniT; 

marina metreveli _ ekonomikiur mecnierebaTa doqtori, turizmis saerTaSoriso 

akademiis namdvili wevri, saqarTvelos sainJinro akademiis wevr-korespondenti. 

saqarTvelos teqnikuri universitetis saqarTvelos sawarmoo Zalebisa da bunebrivi 

resursebis Semswavleli centri emsaxureba metad mniSvnelovani amocanebis Sesrulebas, 

vinaidan centris kvlevis obieqti _ yvela saxis bunebrivi Tu adamianuri (SromiTi) resur-

si da maTze moTxovnileba _ mudmiv dinamikaSia, icvleba drosa da sivrceSi. bunebrivi da 

adamianuri resursebis formirebis da maTi gamoyenebis Taviseburebani ganapirobebs per-

manentuli kvlevis aucileblobas da, amdenad, metad aqtualuria. 

centri erTaderTi mravalprofiliani samecniero dawesebulebaa qveynis masStabiT, 

romelic flobs uaxles da permanentulad ganaxlebad detalur informacias yvela saxis 

bunebrivi da adamianuri (SromiTi) resursebis Sesaxeb, ris safuZvelzec ayalibebs maTi 

efeqturi gamoyenebis mecnierulad dasabuTebul konceptualur mosazrebebs. centris pri-

oritetuli samecniero-kvleviTi mimarTulebaa qveynis bunebrivi da adamianuri resursuli 

potencialis Seswavla, analizi, Sefaseba da misi racionaluri, kompleqsuri gamoyenebis 

grZelvadiani perspeqtivebis gansazRvra ekologiuri usafrTxoebis gaTvaliswinebiT. 

pirvelad qveyanaSi, centrSi Sesrulebul iqna bunebrivi resursebisa da maTi raciona-

lurad gamoyenebis problemebis kvleva regionul WrilSi, ramac naTlad warmoaCina mxareTa 
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istoriulad da administraciulad gamijnul teritoriebze bunebriv simdidreTa po-

tenciali da misi gamoyenebis Taviseburebani. aWaris, afxazeTis, qvemo qarTlis, samcxe-java-

xeTis, Sida qarTlis, guriis, imereTis, kaxeTis, samegrelos, mcxeTa-mTianeTis, svaneTis, 

raWa-leCxumisa da Tbilisis bunebrivi resursebis kvlevis Sedegebi gamoqveynebulia 

centris fundamentur naSromebSi. yvela es naSromi farTo speqtris samecniero-saxelmZ-

Rvanelo xasiaTisaa da mniSvnelovani samecniero da praqtikuli Rirebuleba aqvs regionebis 

mdgradi socialur-ekonomikuri ganviTarebisa da bunebrivi resursebiT uzrunvelsayofad. 

miRebuli Sedegebi gamoiyeneba bunebrivi resursebis samecniero-kvleviTi samuSaoebis 

Sesrulebisas, umaRlesi saswavleblebis saswavlo programebis Sedgenisas, ekonomikis 

ganviTarebis mimdinare da grZelvadian dagegmvaSi, resursebis didefeqturi marTvisaTvis, 

sasmeli wylis saeqsporto industriis Seqmnis mecnierul dasabuTebaSi, rasac strategi-

uli mniSvneloba eniWeba qveynisaTvis. 

swored mecnierulad dasabuTebuli winadadebebisa da rekomendaciebis gaTvalis-

wineba gauwevs mniSvnelovan daxmarebas gadawyvetilebis mimReb pirebs, saxelmwifo struq-

turebs, samecniero da bizneswreebs qveynis socialur-ekonomikuri ganviTarebis strategi-

isa da prioritetebis gansazRvrisas; regionebis TviTmmarTvelobebis organoebs, dagegm-

visa da sxva dargis specialistebs regionebis bunebrivi resursebiT ekonomikis priorite-

tuli dargebis ganviTarebis uzrunvelyofis sakiTxebSi. 

2013 wlidan centrSi mimdinareobs mTlianad saqarTvelos bunebrivi resursebisa da 

maTi gamoyenebis problemebis kvleva uaxles informaciebze dayrdnobiT, ris Sedegadac 

qveynis bunebrivi resursebi krebsiTi saxiT warmodgenili iqneba Semajamebel kapitalur 

naSromSi, romlis gamocemac ivaraudeba or tomad. SeiZleba iTqvas, rom aRniSnuli 

naSromi udavod mniSvnelovan wvlils Seitans qveynis bunebriv-resursuli potencialis 

gonivruli gamoyenebisa da, Sesabamisad, sawarmoo Zalebis dabalansebuli ganviTarebis 

swori orientirebis gansazRvraSi. 

2014 wels centrSi SemuSavda samecniero samuSaoebis Svidwliani kompleqsuri pro-

eqti _ “saqarTvelos bunebriv-resursuli potencialis kvleva da misi racionalurad ga-

moyenebis dargobrivi da regionuli problemebi”. 

aRniSnuli proeqti xels Seuwyobs saqarTvelos erovnuli meurneobis mdgrad gan-

viTarebas rogorc sadReisod, ise perspeqtivaSi da uzrunvelyofs bunebrivi da adamia-

nuri (SromiTi) resursebiT. 

bunebrivi resursebis gamoyenebas mWidrod ukavSirdeba adamianuri (SromiTi) resur-

sebi. proeqtSi ganxilulia adamianuri (SromiTi) resursebi, maTi formirebisa da gamo-

yenebis sakiTxebi. 

zemoaRniSnulis garda, proeqtSi warmodgenilia: 

_ agrowarmoebis bazis _ miwis resursebis _ arsebuli mdgomareoba, miwaTmoqmedebis 

struqtura, miwebis transformaciis dinamika gansakuTrebiT bolo periodSi; sakuTrebaSi 

gadacemuli da ijariT gacemuli sasoflo-sameurneo savargulebis farTobebi; niadagebis 

nayofierebis gadidebis mimarTulebani, ekologiuri problemebi (niadagis erozia, mewyrebi, 

Rvarcofuli procesebi da sxv.) da saTanado RonisZiebebi;  

_ teritoriis hidrografiuli qseli, wylis obieqtebi, mdinareuli wylebis for-

mirebis Taviseburebani, wylis resursebis raodenobrivi da xarisxobrivi parametrebi, 

hidroresursebis sameurneo dargebSi gamoyenebis sakiTxebi, maT Soris sasoflo-sameurneo 

farTobebis sarwyavad; wyalsameurneo balansi, teritoriis wyaluzrunvelyofis Sefaseba, 

wylis gamoyenebis ekologiuri sakiTxebi da wylis resursebis ekonomikuri, udanakargo 

xarjvis RonisZiebebi; 
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_ saxelmwifo tyis fondi miwis kategoriebis mixedviT (tyiT dafaruli da dau-

faravi farTobebi, mwvane zonisa da sakurorto tyeebi, nakrZalebi); saxelmwifo tyis 

fondis xe-tyis saerTo maragebis ganawileba meurneobebisa da tyis Semqmneli ZiriTadi ji-

Sebis mixedviT; tyiTsargeblobisa da tyis dacvis Tanamedrove mdgomareoba, tyis 

resursebis racionaluri gamoyenebis mecnierulad dasabuTebuli rekomendaciebi; 

_ mineraluri resursebi _ navTobi, airi, muranaxSiri da qvanaxSiri, torfi, Savi, 

keTilSobili, feradi da iSviaTi liTonebi, samTo da agroqimiuri nedleuli, samSeneblo 

masalebi, mineraluri wylebi (samkurnalo, balneologiuri, geoTermuli, naxSiroJangis 

Semcveli), aratradiciuli nedleuli; 

_ saqarTvelos hidro-, mzis, qaris, geoTermuli wylebis energoresursebi, saTbob-

energetikuli kompleqsi da misi optimaluri ganviTarebis sakiTxebi adgilobrivi energo-

resursebis farTod gamoyenebis gaTvaliswinebiT; 

_ bunebriv-rekreaciuli resursebis farTo speqtri, mTis klimaturi, balneologiuri 

kurortebis Tanamedrove mdgomareoba da sakurorto infrastruqturis reabilitaciisa da 

ganviTarebis SesaZleblobebi, ekologiuri problemebi bunebriv-rekreaciul resursebTan 

mimarTebaSi, turizmis sxvadasxva saxeobaTa (SemecnebiTi da samkurnalo turizmi) gan-

viTarebis perspeqtivebi. bunebriv-rekreaciuli resursebis racionalurad aTvisebisa da 

turizmis ganviTarebis saTanado rekomendaciebi; 

_ bunebaTsargeblobis ekologiuri usafrTxoebis problemebi, garemosdacviTi reko-

mendaciebi; 

_ adamianuri (SromiTi) resursebi, demografiuli da mosaxleobis dasaqmebis prob-

lemebi da gamomwvevi mizezebi, krizisidan gamosvlis gzebi, SromiTi resursebis adgili 

da roli qveynis bunebrivi resursebis gamoyenebaSi. 

proeqtis mixedviT Catarebuli kvlevis Sedegad SemuSavdeba da mecnierulad dasa-

buTdeba winadadebebi da rekomendaciebi qveynis bunebrivi da adamianuri resursebis di-

defeqturad gamoyenebis sakiTxebis gadasawyvetad, saTanado garemosdacviTi RonisZiebebis 

gaTvaliswinebiT Seiqmneba bunebrivi resursebis sainformacio sistema. TvalsaCinoebisaT-

vis warmodgenili iqneba qveynis mTel teritoriaze bunebrivi resursebis saxeobaTa ganla-

gebis rukebi da fotomasalebi, rac mniSvnelovnad Seuwyobs xels ekonomikis ganvi-

Tarebasa da mosaxleobis keTildReobis amaRlebas mTlianad qveynis masStabiT. 

bunebaTsargeblobis winaSe mdgari amocanebis gadasawyvetad proeqtSi gaTvaliswine-

bulia qveynis ganviTarebis prioritetebi da gamowvevebi, axleburad moxdeba arsebuli 

bunebriv-resursuli potencialis Seswavla rogorc mTlianad qveynis, ise calkeuli 

regionebis mixedviT da ara marto dRevandeli dRis arsebiT problemebze, aramed axlo da 

Soreul perspeqtivebze orientirebiT. proeqtSi xazgasmiTaa aRniSnuli bunebrivi resur-

sebis didi socialur-ekonomikuri mniSvneloba, maTi SenarCunebis da aRwarmoebis uzrun-

velyofis aucilebloba, racionaluri bunebaTsargeblobis principebis gaTvaliswineba 

qveynis Semdgomi ganviTarebis uzrunvelsayofad. 

proeqtis ganxorcieleba, saxelmwifo struqturebis garda, sargeblobas moutans 

bunebrivi resursebis mkvlevar-mecnierebs, specialistebs, biznesmenebs, umaRlesi saswav-

leblebis profesor-maswavleblebs, studentebs, magistrantebs da doqtorantebs, 

aRniSnuli problemebiT dainteresebul pirTa farTo wres. 
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bunebrivi resursebi 

 

saqarTvelos bunebrivi resursebi da maTi gamoyenebis problemebi 

ir. Jordania, z. lomsaZe 

(saqarTvelos teqnikuri universitetis saqarTvelos sawarmoo Zalebisa da bunebrivi 

resursebis Semswavleli centri) 

 

 reziume: naSromSi ganxilulia saqarTvelos bunebrivi resursebis mravalferovneba 

da mniSvneloba. mocemulia maTi daxasiaTeba da Sesabamisi rekomendaciebi resursebis ra-

cionaluri gamoyenebis Sesaxeb. warmodgenilia saqarTvelos sawarmoo Zalebisa da 

bunebrivi resursebis centris Seqmnisa da ganviTarebis mokle istoria; informacia misi 

samecniero kadrebis Sesaxeb; aseve samecniero-kvleviTi saqmianobis ZiriTadi Tematika da 

Sesrulebuli umTavresi samuSaoebis CamonaTvali. ganxilulia centris mimdinare da 

perspeqtiuli kvlevebis problematika. 

 

NATURAL RESOURCES 
 
 

NATURAL RESOURCES OF GEORGIA AND PROSPECTS FOR THEIR USE 

I. Zhordania, Z. Lomsadze 

(The Centre Studying Productive Forces and Natural Resources of Georgia of the Georgian Technical University) 

 

 Resume: There is viewed the whole variety of natural resources of Georgia as well as their importance for the 

economy of the country. Comprehensive characteristic of natural resources is given along with the recommendations on 

their rational use. The authors present a brief history of the establishment and development of The Centre Studying 

Productive Forces and Natural Resources of Georgia, give information concerning its scientific personnel, the main 

subjects of scientific activities and the list of the most important works carried out at The Center. There is described the 

range of problems of current and perspective research being conducted at The Center. 

 

ПРИРОДНЫЕ РЕСУРСЫ 

 

ПРИРОДНЫЕ РЕСУРСЫ ГРУЗИИ И ПЕРСПЕКТИВЫ ИХ ИСПОЛЬЗОВАНИЯ 

И. Жордания, З. Ломсадзе 

(Центр по изучению производительных сил и природных ресурсов Грузии Грузинского технического 
университета) 

 Резюме: Рассмотрены природные ресурсы Грузии во всем их многообразии, а также значение этих 

ресурсов для экономики страны. Даны характеристика природных ресурсов и рекомендации по их 

рациональному использованию. Представлена краткая история создания и развития Центра по изучению 

производительных сил и природных ресурсов Грузии. Приводится информация относительно научных кадров 

Центра, а также основная тематика научно-исследовательской деятельности и перечень важнейших работ, 

выполненных в Центре. Рассмотрена проблематика текущих и перспективных исследований, проводимых в 

Центре. 
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ekologia 

 

 

q. Tbilisis vakis raionis ZiriTadi satransporto magistralebis  

xmauriT dabinZurebis xarisxis Sefaseba 

a. miqaberiZe, m. jiblaZe, v. gvaxaria, t. adamia,  g. JorJoliani, m. gogilava  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis al. janeliZis 

geologiis instituti, q. Tbilisis meriis transportis saqalaqo samsaxuri) 

 

akustikuri xmauri garemos dabinZurebis erT-erTi ZiriTadi faqtoria. qalaqis piro-

bebSi akustikur xmaurs ganapirobebs adamianis saqmianobasTan dakavSirebuli teqnogenuri 

saSualebebis simravle. akustikuri xmauri moqmedebs adamianis fsiqikaze da uaryofiT 

zegavlenas axdens mis janmrTelobaze _ iwvevs daRlilobas, yuradRebis gafantvas, xels 

uSlis adamianis gul-sisxlZarRvTa sistemis normalur funqcionirebas; amasTan, SeiZleba 

gaxdes sxvadasxva fsiqikuri aSlilobis mizezic [1].  

did qalaqebSi akustikuri xmauriT dabinZurebis ZiriTadi wyaroa saavtomobilo 

transporti, romelzec, literaturuli monacemebis mixedviT, modis akustikuri dabinZure-

bis wyaroebis 80_90 %-mde. bolo aTwleulebis ganmavlobaSi satransporto saSualebebis, 

amortizebuli transportis raodenobis da sxva mravali mizezis gamo akustikuri velebis 

zemoqmedeba, xmamaRlobis subieqturi aRqmis Sesabamisad, gaizarda aranakleb 1,5-jer, aseve 

gaizarda mosaxleobac, romelic imyofeba xmauris zenormatiuli zemoqmedebis pirobebSi. 

xmauris yvelaze didi done, romelic aRwevs 70_80 db-s, fiqsirdeba maRalintensiuri 

satransporto magistralebis mimdebare sacxovrebeli saxlebis siaxloves. Tu dRis sa-

aTebSi sacxovrebel ubnebSi xmauris norma Seadgens 55 db-s, transportis nakadis uSualo 

zegavlenis qveS myofi saxlebis fasadebze normas SesaZloa 15_25 db-iT gadaaWarbos. 

kvlevis mizani iyo q. Tbilisis vakis raionis ZiriTadi satransporto magistralebis 

(i. WavWavaZis prospeqti, z. faliaSvilisa da i. abaSiZis quCebi) saavtomobilo transportis 

xmauriT dabinZurebis xarisxis Sefaseba. sakvlevi magistralebis gaswvriv mdebareobs 

samedicino da saswavlo dawesebulebebi, sacxovrebeli da sazogadoebrivi daniSnulebis 

Senobebi, saparko zonebi. magistralebis gadakveTis zonebs yofs moZraobis regulirebadi 

da TviTregulirebadi gamyofzoliani quCebi. sakvlev ubnebad SeirCa varazisxevis, 

nafareulis, bazaleTis, d. arayiSvilis, l. kavsaZis, n. berZeniSvilis, n. yifSiZis quCebis 

gadakveTa. 

maRali donis akustikuri xmauris gamosavlenad, Cveulebriv, gamoiyeneba rogorc 

gazomvis, ise xmauriT dabinZurebis ZiriTadi maxasiaTeblis gamoTvlis meTodebi [2_4], 

romlebic gamiznulia adgilze gamokvlevebisaTvis da iTvaliswinebs urbanizebuli 

teritoriis farglebSi bgeriTi talRebis gavrcelebaze moqmed yvela faqtors.  

saavtomobilo transportis xmauris maxasiaTebelia LАeqv. (db) maCvenebeli, romelic 

damokidebulia dRisa da Ramis yvelaze ufro xmaurian periodebSi moZraobis intensiuro-

baze, nakadSi satvirTo da sazogadoebrivi transportis wilze, transportis nakadis sa-

Sualo siCqareze, gzis geometriul maxasiaTeblebze, gamyofi zolis parametrebze da sxv. 

kvlevebi tardeboda samuSao dReebSi. sakvlev ubnebze daTvlil iqna erTi saaTis 

ganmavlobaSi orive mimarTulebiT moZravi saavtomobilo transportis erTeulebis saSua-

lo raodenoba dRe-Ramis ganmavlobaSi. avtotransportis ZiriTad nakads Seadgenda 
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msubuqi avtomobilebi. maTi raodenoba yvela gavlili avtomobilis 90 %-ze meti iyo. 

sakvlev ubnebzeAavtotransportis raodenoba icvleboda dRe-Ramis droze damokidebu-

lebiT. Kkvlevis Sedegebi mocemulia 1-l nax-ze. 

saavtomobilo transportis moZraobis maqsimaluri intensiuroba i. WavWavaZis 

prospeqtze fiqsirdeba varazisxevis quCis gadakveTaze (4531 avt/sT). unda aRiniSnos, rom am 

ubanze aRmosavleTis mimarTulebiT moZravi avtomobilebis nakadi mniSvnelovnad aRe-

mateba dasavleTis mimarTulebiT mimavali avtomobilebis raodenobas. moZraobis maRali 

intensiurobaA(3000 avt/sT-ze meti) aRiniSneba aseve sxva gzajvaredinebzec. 

 

 
 

nax. 1. i. WavWavaZis prospeqtis gadamkveT gzajvaredinze drois erTsaaTian SualedSi 

prospeqtis orive mimarTulebiT gavlili avtomanqanebis intensiurobis (avt/sT) cvlileba dRe-Ramis 

ganmavlobaSi. 1 – i. WavWavaZis prospeqtisa da bazaleTis quCis gadakveTa; 2 – i. WavWavaZis 

prospeqtisa da nafareulis quCis gadakveTa; 3 – i. WavWavaZis prospeqtisa da d. arayiSvilis quCis 

gadakveTa; 4 – i. WavWavaZis prospeqtisa da n. berZeniSvilis quCis gadakveTa; 5 – i. WavWavaZis 

prospeqtisa da l. kavsaZis quCis gadakveTa; 6 – i. WavWavaZis prospeqtisa da varazisxevis quCis 

gadakveTa 

 

me-2 nax-ze warmodgenilia i. WavWavaZis prospeqtze xmauris eqvivalenturi donis 

LLLАeqv. gansazRvrisaTvis Catarebuli gamoTvlebis Sedegebi i. WavWavaZis prospeqtisa da 
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varazisxevis, nafareulis, bazaleTis, d. arayiSvilis, l. kavsaZisa da n. berZeniSvilis qu-

Cebis gzajvaredinebze.  

LАeqv.-is maqsimaluri mniSvneloba (~76 db) dafiqsirda i. WavWavaZis prospeqti-va-

razisxevis gadakveTaze. i. WavWavaZis prospeqtisa da l. kavsaZis, n. berZeniSvilis, n. yif-

SiZis quCebis gadakveTis ubnebSi 10 sT-dan 20 sT-mde drois SualedSi LАeqv. icvleba 73_75 

db-s farglebSi. SedarebiT dabali mniSvnelobebi (~73 db) dafiqsirda i. WavWavaZis 

prospeqtis nafareulisa da bazaleTis quCebiT gadakveTis ubnebSi.  

 

 
 

nax. 2. i. WavWavaZis prospeqtis gzajvaredinebze transportiT gamowveuli xmauris bgeris 

eqvivalenturi donis cvlileba dRe-Ramis ganmavlobaSi. 1 – i. WavWavaZis prospeqtisa da bazaleTis 

quCis gadakveTa; 2 – i. WavWavaZis prospeqtisa da nafareulis quCis gadakveTa; 3 – i. WavWavaZis 

prospeqtisa da d. arayiSvilis quCis gadakveTa; 4 – i. WavWavaZis prospeqtisa da n. berZeniSvilis 

quCis gadakveTa; 5 – i. WavWavaZis prospeqtisa da l. kavsaZis quCis gadakveTa; 6 – i. WavWavaZis 

prospeqtisa da varazisxevis quCis gadakveTa 

 

me-3 nax-ze mocemulia z. faliaSvilisa da i. abaSiZis quCebze transportis moZraobis 

intensiuroba am quCebis gadamkveT gzajvaredinebTan. z. faliaSvilis quCaze moZraoba 

calmxrivia da nax-ze gamoisaxeba monogramebiT (a). i. abaSiZis quCaze moZraoba ormxrivia 

da intensiuroba ganisazRvreba orive mimarTulebiT moZravi transportis jamiT (b). 

SedarebiT maRali intensiurobebia nafareulis, bazaleTis, d. mircxulavas, l. kavsaZis da 

n. berZeniSvilis quCebis gadakveTis mimdebare monakveTebTan.  
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nax. 3. z. faliaSvilisa (a) da i. abaSiZis (b) quCebze gzajvaredinebTan gavlili transportis 

moZraobis intensiuroba (avt/sT) pikis saaTebSi (10_18 sT).B1 _ z. faliaSvilisa da k. kekeliZis 

quCebis gadakveTa; 2 _ z. faliaSvilisa da e. TayaiSvilis quCebis gadakveTa; 3 _ nafareulis quCis 

gadakveTa z. faliaSvilisa da i. abaSiZis quCebTan; 4 _ r. erisTavis quCis gadakveTa  

z. faliaSvilisa da i. abaSiZis quCebTan; 5 _ bazaleTis quCis gadakveTa z. faliaSvilisa da 

i. abaSiZis quCebTan; 6 _ d. mircxulavas quCis gadakveTa z. faliaSvilisa da i. abaSiZis quCebTan;  

7 _ d. arayiSvilis quCis gadakveTa z. faliaSvilisa da i. abaSiZis quCebTan; 8 _ o. TaqTaqiSvilis 

quCis gadakveTa z. faliaSvilisa da i. abaSiZis quCebTan; 9 _ l. kavsaZis quCis gadakveTa  

z. faliaSvilisa da i. abaSiZis quCebTan; 10 _ n. berZeniSvilis quCis gadakveTa z. faliaSvilisa da 

i. abaSiZis quCebTan; 11 _ darialis quCis gadakveTa z. faliaSvilisa da i. abaSiZis quCebTan;  

12 _ a. miSvelaZis quCis gadakveTa z. faliaSvilisa da i. abaSiZis quCebTan  

 

amJamad saqarTveloSi arsebuli sanitariuli normebis mixedviT [5], sacxovrebel 

kvartalebSi dRis saaTebSi (7 sT-dan 23 sT-mde) xmauris donis dasaSvebi normaa 55 db, 

xolo Ramis saaTebSi (23 sT-dan 7 sT-mde) – 45 db. 

me-4 nax-ze warmodgenilia q. Tbilisis vakis raionis ZiriTadi satransporto magist-

ralebis (i. WavWavaZis prospeqti, z. faliaSvilis da i. abaSiZis quCebi) ruka, romelzedac 

miTiTebulia LАeqv.-is maqsimaluri mniSvnelobebi gamoTvlil wertilebSi.LL 
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nax. 4. q. Tbilisis vakis ubnis ZiriTadi satransporto magistralebis (i. WavWavaZis prospeqti,  

z. faliaSvilisa da i. abaSiZis quCebi) ruka, sadac miTiTebulia am magistralebis gadamkveTi gza-

jvaredinebis mimdebare teritoriebze transportiT gamowveuli xmauris donis (db) mniSvnelobebi  

 

 

aRsaniSnavia, rom teritoria, sadac xmauris done 80 db-ze metia, miekuTvneba diskom-

fortuli teritoriebis jgufs, Tu 60–80 db-ia – SedarebiT diskomfortuls, roca 40–60 

db-ia – SedarebiT komfortuls da Tu 40 db-ze naklebia _ komfortuls. 

xmauris donis zemoaRniSnuli Sefasebis mixedviT i. WavWavaZis prospeqtis teritoria 

SeiZleba mTlianobaSi CaiTvalos SedarebiT diskomfortul teritoriad. prospeqtze ar 

arsebobs xmauris donis mixedviT diskomfortuli zonebi. ufro naklebia xmauri  

i. abaSiZisa da z. faliaSvilis quCebze. 

kvlevis Sedegebis mixedviT SeiZleba davaskvnaT, rom avtotransporti mniSvnelovan 

zegavlenas axdens vakis raionis ekosistemaze. saWiroa xmauris donis SemcirebasTan da-

kavSirebuli RonisZiebebis SemuSaveba. unda moxdes xmauriT dabinZurebis wyaroebis opti-

mizacia transportis nakadis siCqaris SezRudvis, dRe-Ramis gansazRvrul periodSi trans-

portis nakadSi sabargo transportis wilis Semcirebis gziT da a.S.  

xmauris Sefasebasa da marTvasTan dakavSirebiT didi yuradReba unda mieqces evro-

sabWos direqtivebs [6]. saqarTveloSi garemos xmauriT datvirTvasTan dakavSirebuli 

samuSaoebi mxolod sawyis stadiaSia da isini efuZneba uSualo gazomvebs [7_9]. amitom 

aqtualuria Tanamedrove kompiuteruli programebis SeZena da maTi saSualebiT qalaqis 

xmauris rukebis Sedgena. Eeleqtronuli kompiuterizebuli xmauris rukebi warmoadgens 

ama Tu im teritoriaze xmauris reJimis Sesaxeb obieqturi informaciis da garemos 

xmauriT dabinZurebasTan brZolis efeqtur saSualebas. xmauris rukebis saSualebiT 

SesaZlebeli iqneba xmauris winaaRmdeg yvelaze ufro racionaluri RonisZiebebis ga-

tareba, garemos xmauriT dabinZurebis monitoringis ganxorcieleba, sacxovrebel kvar-

talebSi xmauris gavrcelebis kanonzomierebis Seswavla, saproeqto gadawyvetilebebis 

koreqtireba da a.S. [10_14]. 
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ekologia 

 

q. Tbilisis vakis raionis ZiriTadi satransporto magistralebis  

xmauriT dabinZurebis xarisxis Sefaseba 

a. miqaberiZe, m. jiblaZe, v. gvaxaria, t. adamia,  g. JorJoliani, m. gogilava  

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis al. janeliZis 

geologiis instituti, q. Tbilisis meriis transportis saqalaqo samsaxuri) 

 

reziume: naSromSi Sefasebulia q. Tbilisis vakis raionis ZiriTadi satransporto 

magistralebis (i. WavWavaZis prospeqti, z. faliaSvilisa da i. abaSiZis quCebi) saavtomo-

bilo transportis xmauriT dabinZurebis mdgomareoba. gamoTvlebi Catarebulia magistra-

lebis gansazRvrul ubnebSi drois erTeulSi gamavali transportis raodenobis gansazRv-

ris safuZvelze. sakvlev raionebSi gamoTvlilia transportis nakadis xmauris maxa-

siaTeblebi. 
 
 

ECOLOGY 
 

 ASSESSMENT OF THE STATE OF NOISE POLLUTION IN ROAD AREAS ADJACENT 
TO MAJOR HIGHWAYS OF VAKE DISTRICT OF TBILISI 

A. Mikaberidze, M. Jibladze, V. Gvakharia, T. Adamia, G. Zhorzholiani, G. Gogilava 

(A. Janelidze Institute of Geology of I. Javakhishvili Tbilisi State University, Tbilisi City Hall – Transport Municipal 
Department) 

 

Resume: Noise pollution by motor transport was studied in road areas adjacent to I. Chavchavadze avenue, Z. 

Paliashvili st. and I. Abashidze st. of Tbilisi. Calculations were carried out through a quantitative count of units of 

transport passing in the target sections of the prospectus per unit of time. Noise characteristics of the traffic flow were 

calculated in the areas of research. 

 
 

 

ЭКОЛОГИЯ 
 

ОЦЕНКА СОСТОЯНИЯ ШУМОВОГО ЗАГРЯЗНЕНИЯ АВТОМОБИЛЬНЫМ 

ТРАНСПОРТОМ ТЕРРИТОРИЙ, ПРИЛЕГАЮЩИХ К ОСНОВНЫМ 

МАГИСТРАЛЯМ РАЙОНА ВАКЕ Г. ТБИЛИСИ 

А. Микаберидзе, М. Джибладзе, В. Гвахария, Т. Адамия, Г. Жоржолиани, 

М. Гогилава 

(Геологический институт им. А. Джанелидзе Тбилисского государственного университета им. И. Джавахиш-

вили, Городская служба транспорта Мэрии г. Тбилиси) 
 

Резюме: Проведена оценка шумового загрязнения автомобильным транспортом территорий, приле-

гающих к проспекту И. Чавчавадзе, ул. З. Палиашвили и ул. И. Абашидзе г. Тбилиси. Расчеты проведе-

ны посредством количественного учета единиц транспорта, проезжающего по определенному участку 

проспекта за единицу времени.  

Рассчитаны шумовые характеристики транспортного потока в районе исследований. 
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garemos dacva da wyalTa meurneoba 

 

 

wyalTa meurneobisa da garemos dacvis flagmani – wyalTa meurneobis 

instituti – 85 

g. gavardaSvili 

(saqarTvelos teqnikuri universitetis wyalTa meurneobis instituti) 

 

wyalTa meurneobis instituti naxevar saukuneze meti xnis ganmavlobaSi samxreT kav-

kasiaSi warmoadgenda am profilis erTaderT dawesebulebas, romlis daniSnuleba iyo wyal-

didobebisa da wyalmovardnebis, eroziul-Rvarcofuli movlenebis, bunebrivi katastrofebis 

da sxva msgavs problemebTan dakavSirebuli sakiTxebis, zRvisa da mdinareebis sanapiro 

zolebis, melioraciis (Warbteniani teritoriebis daSroba, morwyva aridul zonebSi), 

wyalsacavebis daproeqtebis, mSeneblobisa da eqspluataciis periodSi hidroteqnikuri 

nagebobebisa da maTi saimedoobis kvlevebi. mogvianebiT institutis bazaze azerbaijansa da 

somxeTSi Seiqmna analogiuri daniSnulebis samecniero-kvleviTi institutebi, romlebic 

amJamadac funqcionirebs da regularulad TanamSromlobs wyalTa meurneobis institutTan.  

saqarTvelos teqnikuri universitetis wyalTa meurneobis instituti, romelic faq-

tobrivad Camoyalibda 1925 wels, xolo mTavrobis dadgenilebiT gaformda 1929 wlis 27 

seqtembers, yofili amierkavkasiis wyalTa meurneobis institutis, saqarTvelos hidroteqni-

kisa da melioraciis samecniero-kvleviTi institutis (1992 wlamde), Semdeg saqarTvelos 

mecnierebaTa erovnuli akademiis wyalTa meurneobisa da sainJinro ekologiis institutis 

(2005 wlamde), dabolos, ssip wyalTa meurneobis institutis  (2010 wlamde) samarTalmem-

kvidrea. 

saqarTvelos mTavrobis 2010 wlis 27 ivlisis #210 dadgenilebiT ganxorcielda ssip 

wyalTa meurneobis institutis reorganizacia da igi SeuerTda saqarTvelos teqnikur 

universitets, rogorc damoukidebeli samecniero-kvleviTi erTeuli. 2011 wlidan is 

funqcionirebs, rogorc saqarTvelos teqnikuri universitetis wyalTa meurneobis instituti. 

instituts daarsebidan 1947 wlamde xelmZRvanelobdnen profesorebi: k. mixailovi,  

e. gabievi, n. sokolovski, d. galilovi, S. bitlazari, g. larini da p. solodi.  

1947_1968 wlebSi instituts saTaveSi edga profesori mixeil gagoSiZe, romelmac didi 

Rvawli dasdo mis ganviTarebas.  

1968_2005 wlebSi ki instituts xelmZRvanelobda msoflioSi cnobili mecnieri da 

organizatori, saqarTvelos mecnierebaTa erovnuli akademiis akademikosi, ruseTis soflis 

meurneobis mecnierebaTa akademiis akademikosi, saqarTvelos saxelmwifo premiis laureati 

mecnierebisa da teqnikis dargSi, a. kostiakovis oqros medlis erT-erTi pirveli mflobeli, 

teqnikis mecnierebaTa doqtori, profesori cotne mircxulava. unda aRiniSnos, rom umniSvne-

lovanesia misi wvlili institutis miRwevebsa da saerTaSoriso avtoritetis SeqmnaSi. 2006 

wels igi aRiares saqarTvelos wlis saukeTeso mecnierad teqnikis dargSi. 

2005 wlidan instituts saTaveSi udgas sainJinro akademiis namdvili wevri, teqnikis 

mecnierebaTa doqtori, profesori givi gavardaSvili, romlis xelmZRvanelobiT aqtiurad 

grZeldeba akademikos cotne mircxulavas dawyebuli saqme. rodesac 2006_2010 wlebSi 

qveyanaSi mimdinareobda uZravi qonebis masobrivi da swrafi privatizacia, institutis 

administraciis aqtiuri muSaobiTa da saqarTvelos parlamentis Tavmjdomaris moadgilis, 
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saqarTvelos mecnierebaTa erovnuli akademiis pirveli vice-prezidentis, akademikos fridon 

Toduas mamuliSviluri daxmarebiT 2008_2010 wlebSi moxerxda msoflioSi cnobili 

hidroteqnikuri laboratoriis SenarCuneba, romelSic warmatebiT mimdinareobs Cveni 

qveynisTvis saWiro wyalTa meurneobis, melioraciuli da garemos dacvis RonisZiebebis 

hidravlikuri msxvilmasStabiani laboratoriuli modelireba, aseve saswavlo-samecniero 

programebis ganxorcieleba sasoflo-sameurneo melioraciaSi.  

 

 
 

wyalTa meurneobis institutis direqtori, profesori g. gavardaSvili (marcxniv)  

akademikos f. ToduasTan samuSao Sexvedrisas (2009 wlis ivnisi) 
 

saqarTvelos teqnikuri universitetis reqtoris akademikos arCil frangiSvilis 

mxardaWeriT Cveni institutis mecnierTa jgufma (g. gavardaSvili, z. lobJaniZe – 

xelmZRvanelebi; v. TevzaZe, i. iordaniSvili, i. iremaSvili, g. Caxaia, S. kupreiSvili,  

v. SurRaia, r. diakoniZe, l. wulukiZe, j. kaxaZe da sxv.) sasoflo-sameurneo melioraciaSi 

moamzada profesiuli swavlebis, bakalavriatis, magistraturisa da doqtoranturis prog-

ramebi, romlebmac warmatebiT gaiara saxelmwifo akreditacia da 2012 wlidan pirvelad 

saqarTvelos teqnikuri universitetis istoriaSi daiwyo am profilis kadrebis momzadeba. 

g. gavardaSvili, j. kaxaZe, a. frangiSvili da T. bacikaZe erT-erTi pirveli organizato-

rebi arian, romlebmac samtrediis raionis sof. did jixaiSSi niko nikolaZis saxelobis 

profesiuli swavlebis centri aRadgines. es kidev erTi saSviliSvilo saqmea Cveni qveynis 

soflis meurneobis ganviTarebisa da profesiuli kadrebis aRzrdis mimarTulebiT. 

samecniero-kvleviTi da saswavlo programebis ganxorcieleba aseve aqtiurad mimdina-

reobs institutis sacdel-samelioracio kvleviT bazebze, romlebic ganTavsebulia sa-

qarTvelos sxvadasxva regionSi, kerZod, q. foTSi (Savi zRvisa da kolxeTis dablobis 

problemebis kvleva); goris raionis sof. karaleTSi (morwyvis reJimebisa da rwyvis Ta-

namedrove meTodebis kvleva); duSeTis raionis sof. araxveTSi (bunebis stiqiuri mov-

lenebis kvleva da prognozireba), gardabnis raionis sof. gamarjvebaSi (specifikuri nia-

dagebis, maT Soris TabaSirSemcvelis melioracia da sasoflo-sameurneo aTviseba), siRna-

Ris raionis sof. xornabujSi (saqarTvelos damlaSebuli da bicobi niadagebis melio-

racia, morwyvis reJimebis dazusteba saqarTvelos aridul zonebSi). 

institutSi amJamad funqcionirebs Tanamedrove kompiuteruli teqnikiT aRWurvili 

xuTi ganyofileba:  

 bunebrivi katastrofebis (xelmZRvaneli _ geografiis akademiuri doqtori, asoci-

rebuli profesori r. diakoniZe);  

 zRvebisa da wyalsatevebis (xelmZRvaneli _ teqnikis mecnierebaTa doqtori i. ior-

daniSvili);  
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 melioraciis (xelmZRvaneli _ teqnikis akademiuri doqtori v. SurRaia);  

 garemos dacvisa da sainJinro ekologiis (xelmZRvaneli _ teqnikis akademiuri doq-

tori, asocirebuli profesori g. Caxaia);  

 melioraciuli sistemebis daproeqtebisa da eqspertizis (xelmZRvaneli _ teqnikis 

akademiuri doqtori, asocirebuli profesori S. kupreiSvili). 

institutSi muSaobs 77 TanamSromeli, aqedan 54 % mecnieri TanamSromelia, maT Soris: 

1 _ saqarTvelos mecnierebaTa erovnuli akademiis akademikos-mdivani da amave akademiis 

soflis meurneobis ganyofilebis gamge o. naTiSvili, 4 _ sainJinro akademiis da 4 _ ekolo-

giis akademiis akademikosi, 7 – mecnierebaTa doqtori, 16 – akademiuri doqtori, 3 _ doq-

toranti da 4 – magistri. institutSi samecniero-kvleviT muSaobas xelmZRvanelobs 

samecniero sabWo 7 wevris SemadgenlobiT. institutSi momuSave administraciisa da mecnie-

ri TanamSromlebis saSualo asaki ar aRemateba 55 wels. 

institutSi amJamad muSavdeba 17 sabiujeto Tema, romlebic aqtualuria qveyanaSi 

mimdinare gaxSirebuli bunebrivi katastrofebisa da garemos dacvis RonisZiebebis 

mecnierulad damuSavebis TvalsazrisiT.  

institutis direqciis xelmZRvanelobiTa da saxelmwifos mxardaWeriT 2009 wlis 

seqtemberSi UNESCO-s egidiT Catarda saerTaSoriso simpoziumi ,,wyaldidobebi da masTan 

brZolis Tanamedrove problemebi”, romelic mieZRvna saqarTvelos wyalTa meurneobis 

institutis daarsebidan 80 wlis iubiles. simpoziumis muSaobaSi monawileoba miiRes 

msoflios 22 qveynis mecnierma specialistebma, xolo simpoziumis mecnierul dones 

maRali Sefaseba misca UNESCO-m, rac gamoixata simpoziumze miRebuli rezoluciiT, 

romelic aRiarebul iqna saxelmZRvanelo dokumentad gaeros wevri qveynebisaTvis.  

institutis TanamSromlebis Tavdauzogavi Sromis Sedegia, rom 2005 wels institutis 

koleqtivis mravali samecniero proeqtis, kvlevisa da msoflioSi cnobili erT-erTi sau-

keTeso, hidroteqnikuri laboratoriis funqcionirebisaTvis saqarTvelos wyalTa meurne-

obis instituti dajildovda Sveicariis diplomiT «Century International Quality Era Award»; 2009 

wels _ amerikis biografiis institutis (ABI) oqros medliT; 2008 da 2009 wlebSi _ 

saqarTvelos mecnierebaTa erovnuli akademiis diplomebiT, rogorc qveynis saukeTeso 

samecniero-kvleviTi dawesebuleba soflis meurneobis dargSi.  

2006 wlidan institutis direqciam ssip-ad dafuZnebis Semdeg saerTaSoriso 

TanamSromlobis memorandumebi gaaforma msoflioSi aRiarebul iseT samecniero-saswavlo 

kvleviT centrebsa da universitetebTan, rogoricaa: hesenis universiteti (germania, 2006 

w.); moskovis m. lomonosovis saxelobis universiteti (ruseTi, 2006 w.); centraluri CineTis 

normalis universiteti (CineTi, 2007 w.); erevnis arqiteqturisa da mSeneblobis saxelmwifo 

universiteti (somxeTi, 2008 w.); Aazerbaijanis hidroteqnikisa da melioraciis samecniero-

kvleviTi instituti (azerbaijani, 2008 w.); somxeTis wylis problemebisa da hidroteqniku-

ri nagebobebis samecniero-kvleviTi instituti (somxeTi, 2008 w.); yirgizeTis mecnierebaTa 

erovnuli akademiis wylis problemebisa da hidroteqnikuri nagebobebis samecniero-

kvleviTi instituti (yirgizeTi, 2008 w.); merilendis universiteti (aSS, 2009 w.); baqos 

saxelmwifo universiteti (azerbaijani, 2009 w.); ukrainis hidroteqnikisa da melioraciis 

samecniero-kvleviTi instituti (ukraina, 2009); azerbaijanis wylis problemebis samecnie-

ro-kvleviTi instituti (azerbaijani, 2009 w.); xarkovis samrewvelo narCenebis marTvis 

samecniero-centri (ukraina, 2009 w.); bokus universitetis hidravlikisa da wylis menejmen-

tis instituti (avstria, 2010 w.); vroclavis garemos dacvisa da sicocxlis Semswavleli 

mecnierebebis universiteti (poloneTi, 2010 w.); varSavis agraruli universiteti (polo-

neTi, 2012 w.) meSCerskis samecniero-kvleviTi centri (ruseTi, 2013 w.); mdinare ianZis 
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samecniero-kvleviTi instituti (CineTi, 2014 w.); belorusiis saxelmwifo sasoflo-

sameurneo akademia (minski, 2014 w.); ostrovas teqnologiuri universiteti (CexeTi, 2014 w.); 

belorusiis melioraciis instituti (minski, 2014); belorusiis saxelmwifo agrarul-

teqnikuri universiteti (gorki, 2014 w.); 

2006_2013 wlebSi SoTa rusTavelis erovnuli samecniero fondidan institutma miiRo 

dafinanseba 17 sagranto proeqtze, amave wlebSi dafinansda 6 granti prezidentis saxelo-

bis axalgazrda mecnierTaTvis, xolo 5 _ sakonferencio-samogzauro grantis egidiT. 

SoTa rusTavelis erovnuli samecniero fondidan institutSi amJamad muSavdeba 3 sa-

granto proeqti. 

2007_2011 wlebSi institutSi damuSavda saerTaSoriso mniSvnelobis 3 sagranto pro-

eqti, aqedan 1 daafinansa aSS-is mecnierebaTa erovnulma akademiam, meore _ evrokavSirma 

(FP-7), xolo mesame _ Sveicariis TanamSromlobisa da ganviTarebis saagentom (SDC);  

2011_2013 wlebSi saqarTvelos teqnikuri universitetidan dafinansda (e.w. Siga 

grantebi) 7 proeqti. 2009–2012 wlebSi institutSi damuSavda saxelmwifo strategiuli 

mniSvnelobis 9 proeqti, xolo 2008_2014 wlebSi institutSi eqspertiza Cautarda garemoze 

zemoqmedebis Sefasebis 15 proeqts. 2006_2013 wlebSi institutis TanamSromlebma gamogone-

baze miiRes saqarTvelos patentis 6 mowmoba (instituts Tavisi arsebobis 85 wlis 

ganmavlobaSi miRebuli aqvs 120-ze meti saavtoro mowmoba gamogonebebze, romelTa 35 %-ze 

meti danergilia praqtikaSi).  

2009_2013 wlebSi institutis mecnierma TanamSromlebma saqarTvelos samecniero 

JurnalebSi gamoaqveynes 200-mde samecniero statia (aqedan 31 sazRvargareT), 10 monografia 

(maT Soris 1 sazRvargareT), 12 saxelmZRvanelo, 4 moduli, 16 sauniversiteto saswavlo 

programa; institutis mecnierma TanamSromlebma 95 moxseneba waikiTxes da, Sesabamisad, 

amdenive samecniero statia gamoaqveynes 66 saerTaSoriso da 29 saqarTveloSi Catarebuli 

samecniero konferenciebisa da simpoziumebis krebulebSi. institutis 2 axalgazrda mec-

nieri kvalifikaciis amaRlebis mizniT staJirebiT imyofeboda poloneTSi, vroclavis 

universitetSi, xolo amJamad institutis 5 mecnieri TanamSromeli aqtiuradaa CarTuli 

niderlandebis saelCos mier dafinansebul programaSi (NFP), romlis Tanaxmadac q. 

delftSi iuneskos erT-erT institutSi (Institute for Wáter Education) staJireba gaiara 2014 

wlis oqtomberSi. rac Seexeba axalgazrda doqtorantebis momzadebas, institutis orma 

TanamSromelma (T. supataSvili da m. guguCia, samecniero xelmZRvaneli profesori g. 

gavardaSvili) gaimarjva 2013 wlis SoTa rusTavelis erovnuli samecniero fondis mier 

gamocxadebul doqtoranturis saganmanaTleblo programebis sagranto konkursSi da 

TiToeulma maTganma samecniero-kvleviTi samuSaoebis ganxorcielebisaTvis miiRo 21 000 

laris dafinanseba. orive doqtorantma miRebuli grantis farglebSi 2014 wlis noemberSi 

moxsenebebi waikiTxes q. madridSi (espaneTi) Catarebul saerTaSoriso konferenciaze, 

xolo institutis melioraciuli sistemebis daproeqtebisa da eqspertizis ganyofilebis 

xelmZRvanelma, teqnikis akademiurma doqtorma S. kupreiSvilma miiRo SoTa rusTavelis 

erovnuli samecniero fondis samogzauro grantis dafinanseba da amave TveSi moxsenebiT 

gamovida q. parizSi (safrangeTi) garemos dacvis saerTaSoriso konferenciaze. institutis 

mecnierma TanamSromelma, akademiurma doqtorma m. SavlayaZem 2014 wels samTviani staJi-

reba gaiara q. vroclavSi garemos dacvisa da sicocxlis Semswavleli mecnierebis univer-

sitetSi, rac miuTiTebs institutSi axalgazrda kadrebis momzadebis prioritetulobaze.  

2013 wlis 20 marts institutSi stumrad imyofebodnen saqarTvelos regionuli 

ganviTarebisa da infrastruqturis ministri d. narmania (amJamad q. Tbilisis meri), admi-

nistraciis xelmZRvaneli S. murRulia (amJamad q. quTaisis meri), saqarTvelos teqnikuri 
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universitetis reqtori, akademikosi a. frangiSvili, proreqtori, profesori l. klimiaSvi-

li, stu-is perspeqtiuli ganviTarebis samsaxuris ufrosi, profesori T. bacikaZe da sxv. 

saubari Seexo qveyanaSi saimedo infrastruqturuli proeqtebis ganxorcielebis mizniT 

institutis hidroteqnikur laboratoriaSi konstruqciebis msxvilmasStabian modelirebas. 

samecniero-saswavlo kvlevebis xarisxianad Casatareblad ki dRis wesrigSi dadga 

institutis hidroteqnikuri laboratoriis Tanamedrove doneze modernizacia, romelic 

saqarTvelos teqnikuri universitetis reqtoris, akademikos a. frangiSvilis erT-erT 

prioritets warmoadgens.  

 

 
  

 stumrad hidroteqnikur laboratoriaSi (22.03.2013). marjvnidan: akademikosi a. frangiSvili,  

S. murRulia, d. narmania da profesori g. gavardaSvili 
 

2008 wlis cnobili movlenebis dros saqarTvelos mTavrobis 29 agvistos #252 

brZanebiT instituti aqtiurad monawileobda saqarTveloSi saomari moqmedebebis Sedegad 

garemosaTvis miyenebuli zaralis Semfasebeli komisiis muSaobaSi; wyalTa meurneobis 

institutma, mxolod erTaderTma organizaciam, ganaxorciela ruseTis agresiis Sedegad 

garemoze (borjomisa da goris regionebSi) miyenebuli zaralis ekologiur-ekonomikuri 

gaangariSeba, rac Semdgom qveynis mTavrobis mier gamoyenebul iqna gadamwvari tyeebis 

aRdgenis mizniT investiciebis mosazidad. 

institutSi daarsebidan dRemde tradiciulad tardeboda saerTaSoriso Tu 

sakavSiro samecniero-teqnikuri konferenciebi, seminarebi da samuSao Sexvedrebi, xolo 

UNESCO-s egidiT institutSi saerTaSoriso konferencia Catarda samjer: 1969 wels – 

,,wyaldidobis sawinaaRmdego RonisZiebebi”; 1995 wels – ,,adamiani da zRva” da 2009 wels – 

“wyaldidobebi da masTan brZolis Tanamedrove meTodebi”, romelic mieZRvna institutis 

daarsebidan 80 wlis iubiles.  

2014 wlis 3 seqtembers saqarTveloSi, amerikis saelCoSi Sedga institutis direq-

torisa da aSS-is elCis baton riCard nornaldis oficialuri Sexvedra, sadac saubari 

iyo institutsa da USAID-s Soris TanamSromlobis gaaqtiurebaze wylis resursebis 

menejmentis, melioraciisa da bunebrivi katastrofebis regulirebis mimarTulebiT. 

2014 wlis 25_30 seqtembers Catarda me-4 saerTaSoriso samecniero-teqnikuri konferen-

cia Temaze – ,,wyalTa meurneobis, garemos dacvis, arqiteqturisa da mSeneblobis Tanamed-

rove problemebi”, romelic mieZRvna saqarTvelos teqnikuri universitetis wyalTa meur-

neobis institutis daarsebidan 85 wlis iubiles. konferenciaSi monawileobda msoflios 

13 qveynis (azerbaijani, aSS, belorusia, bulgareTi, israeli, litva, poloneTi, ruseTi, 

saqarTvelo, somxeTi, CexeTi, CineTi, holandia) mecnieri specialistebi. 



57 
 

 

 

 

aSS-is elCis r. nornaldisa (marcxniv) da wyalTa meurneobis  

institutis direqtoris g. gavardaSvilis oficialuri  

Sexvedra amerikis saelCoSi (3.09.2014 w.) 

 

1934 wlidan institutSi tradiciulad gamodis recenzirebul samecniero SromaTa 

krebuli (anotaciebiT qarTul, inglisur da rusul enebze, saerTaSoriso seriuli nom-

riT ISSN – 1512-2344), romelic 2005 wlidan ibeWdeba yovel wels da vrceldeba msoflios 

20-ze met qveyanaSi. morigi 69-e krebuli aseve mieZRvna institutis daarsebis 85 wlisTavs.  

am saiubileo TariRs instituti warmatebebTan erTad didi gulistkiviliT Sexvda 

imis gamo, rom mravalricxovan TanamSromelTa Soris aRar arian Rvawlmosili damsa-

xurebuli mecnierebi: akademikosi cotne mircxulava, teqnikis mecnierebaTa doqtori, 

profesori nina varazaSvili, soflis meurneobis mecnierebaTa akademiis akademikosi 

vaxtang TevzaZe, teqnikis mecnierebaTa doqtorebi: profesorebi oTar nanitaSvili da 

aleqsandre gelutaSvili, aseve teqnikis mecnierebaTa kandidatebi: nodar modebaZe, maka 

canava, guram CitiSvili, gamarli doxnaZe, merab jiqia, mecnieri TanamSromlebi: daviT 

lorTqifaniZe, iagor maxaraZe da sxv. 

sagazeTo Tu internetgamocemebSi xSirad naxavT informacias wyalTa meurneobis 

institutze, rogorc qveynis erT-erT strategiuli mimarTulebis institutze, romelsac 

mravali saerTaSoriso, sakavSiro Tu erovnuli mniSvnelobis proeqti aqvs damuSavebuli, 

aseve avtoria bevri saxelmwifo standartisa da programisa, monawileoba aqvs miRebuli 

parlamentis komitetebSi Sesabamisi profilis sakanonmdeblo aqtebis momzadebaSi. 

2014 wlis 8 agvistos institutSi Catarda mecnier TanamSromelTa gafarToebuli 

sxdoma, romelzedac miRebul iqna gadawyvetileba institutisaTvis msoflioSi cnobili 

mecnieris, akademikos cotne mircxulavas saxelis miniWebis Taobaze. aRniSnuli 

dokumentacia ukve ganixila saqarTvelos teqnikuri universitetis akademiurma sabWom da 

Tavisi gadawyvetileba Semdgomi msvlelobisaTvis 2014 wlis 1 dekembers gadaugzavna 

saqarTvelos ganaTlebisa da mecnierebis saministros. 

instituti Tavisi saqmianobis 85 wlis ganmavlobaSi avtoria wyalTa meurneobis, 

melioraciis, garemos dacvis, wyalsameurneo obieqtebis saimedoobisa da riskis 

prognozirebis Sefasebis sakiTxebSi mravali samecniero meTodisa da meTodologiisa, 

romlebic ukve gamoyenebulia mTeli rigi erovnuli Tu saerTaSoriso mniSvnelobis 500-ze 

met proeqtSi. gamomdinare zemoTqmulidan, vimedovnebT, rom me-4 saerTaSoriso 

konferenciaze miRebuli rezolucia Tavisi mecnieruli mimarTulebebis aqtualurobiTa 

da masStaburobiT xels Seuwyobs Cveni planetis garemos mdgradobisa da mosaxleobis 

usafrTxoebis uzrunvelyofas. 
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garemos dacva da wyalTa meurneoba 

 

wyalTa meurneobisa da garemos dacvis flagmani – wyalTa meurneobis 

instituti – 85 

g. gavardaSvili 

(saqarTvelos teqnikuri universitetis wyalTa meurneobis instituti) 

 

statiaSi ganxilulia saqarTvelos teqnikuri universitetis wyalTa meurneobis ins-

titutis (yofili saqarTvelos mecnierebaTa erovnuli akademiis wyalTa meurneobisa da 

sainJinro ekologiis instituti) 85 wlis ganmavlobaSi miRweuli is damsaxurebebi, rac 

institutis mecnierma TanamSromlebma da administraciam miaRwia wyalTa meurneobis, meli-

oraciis, garemos dacvis, wyalsameurneo obieqtebis saimedoobisa da riskis prognozirebis 

Sefasebis sakiTxebSi.  

naSromSi yuradReba gamaxvilebulia institutis miRwevebze qveynisa da saerTaSoriso 

masStabiT rogorc mecnierebis, ganaTlebis, aseve strategiuli mimarTulebiT saxelmwifo 

programebis, rekomendaciebis, sagranto Tu teqnikuri proeqtebisa da normatiuli 

dokumentebis momzadebaze. 

 
 

 
ENVIRONMENTAL PROTECTION AND WATER MANAGMENT 

 

THE FLAGSHIP OF WATER MANAGEMENT AND ENVIRONMENTAL PROTECTION 

– WATER MANAGEMENT INSTITUTE – 85 

G. Gavardashvili 

(Water Management Institute of Georgian Technical University) 

 
Resume: Thare has been considered every records achieved by water management Institute (former water 

management and engineering ecology Institute of Georgian National Academy of Sciences) during 85 years, which 

institute collaborator and administration achieve in the issues of water management, reclamation, environmental 

protection, forecast of reliability and risk of water management objects.  

There is noted the institute achievements, as in country also international scale, as science, education, also state 

programs in the strategic direction, recomendations, grants or technical projects and normative documents preparation. 
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ОХРАНА ОКРУЖАЮЩЕЙ СРЕДЫ И ВОДНОЕ ХОЗЯЙСТВО 

 

ФЛАГМАНУ ВОДНОГО ХОЗЯЙСТВА И ОХРАНЫ ОКРУЖАЮЩЕЙ СРЕДЫ — 
ИНСТИТУТУ ВОДНОГО ХОЗЯЙСТВА _ 85 

Г. Гавардашвили 

(Институт водного хозяйства Грузинского технического университета) 

 

Резюме: Рассмотрены достижения Института водного хозяйства Грузинского технического университета 

(бывшего Института водного хозяйства и инженерной экологии Академии наук Грузии) за 85 лет его 

существования; заслуги научных сотрудников и администрации в области водного хозяйства, мелиорации, 

охраны окружающей среды, надежности водохозяйственных объектов, оценки и прогнозирования рисков. 

В работе отмечены достижения института на внутригосударственном и международном уровнях как в 

науке и образовании, так и в стратегических направлениях подготовки государственных программ, реко-

мендаций, грантовых и технических проектов, нормативной документации. 
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hidrometeorologia 

 

 

aRmosavleT saqarTveloSi gvalvian pirobebSi mdinareTa Camonadenis 

formireba  

n. a. begaliSvili, T. cincaZe, k. laSauri, n. n. begaliSvili, n. cincaZe 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

zedapiruli da miwisqveSa Camonadenis formirebaSi, rogorc cnobilia, udidesi 

wvlili Seaqvs wyalSemkreb auzebSi temperaturisa da naleqTa jamebis reJims da dinami-

kas. amasTan, swored naleqebisa da temperaturis sivrcul-droiT ganawilebazea damokide-

buli gvalvianobis formireba aRniSnul teritoriaze. amitom am or process Soris gar-

kveuli kavSiri unda arsebobdes. pirvel rigSi gvalvianoba zemoqmedebas axdens mdinareTa 

Camonadenze. zedapiruli da miwisqveSa Camonadenis Semcireba xels uwyobs gvalvis xan-

grZlivobas da intensiurobas. samecniero literaturaSi praqtikulad ar aris warmodgeni-

li am procesebsa da movlenebs Soris raodenobrivi kavSiris Seswavlis Sedegebi. 

wyaldidobisa da wyalmovardnis CamonadenTan erTad metad mniSvnelovania wyalmciro-

bis reJimisa da dinamikis Seswavla. miT umetes, Tu es exeba Camonadens, romelic formirde-

ba gvalvian periodSi. amitom gamosakvlevia Tbil sezonSi, mTlianad savegetacio periodsa 

da mis calkeul cxel TveebSi Camonadenis formireba, radgan swored drois am intervalSia 

mosalodneli gvalvianobis maqsimaluri zemoqmedeba Camonadenze. aqedan gamomdinare, aqtu-

aluria ara marto wyaldidobisa da wyalmovardnis Camonadenebis kvleva, aramed wyalmci-

robis periodebis da gansakuTrebiT gvalvis periodSi Camonadenis reJimisa da dinamikis 

Seswavla; aseve klimatur cvlilebebze misi reagirebis Sefaseba. am sakiTxebisa da amocaneb-

is kvlevis Sedegebis gamoyenebis sfero moicavs ekonomikis sxvadasxva dargs. kerZod, sof-

lis meurneobas, energetikas, transports, mSeneblobas, turizms, wylis resursebis gamoyene-

bas da mis prognozs mosalodneli klimaturi cvlilebis pirobebSi da sxv.N 

md. alaznis Tbili, savegetacio periodis da ivlisis Camonadenis formirebis empiri-

ul-statistikuri da wyalbalansuri modelebis gamoyenebiT dadgenilia analizuri kavSi-

ri Camonadenis da gvalvis parametrebs Soris. SemoTavazebuli meTodi saSualo, Zlieri 

da mkacri gvalvis pirobebSi Camonadenis mosalodneli mniSvnelobis Sefasebis saSualeb-

as iZleva. aseve SesaZlebelia Sebrunebuli amocanis gadawyveta: Camonadenis dakvirvebuli 

an saprognozo mniSvnelobis mixedviT gvalvianobis intensiurobis Sefaseba. 

mdinareTa Camonadenis formirebis miRebuli empiriul-statistikuri da wyalbalansu-

ri modelebi [1, 2] saSualebas iZleva erTmaneTs davukavSiroT gvalva da Camonadenis para-

metrebi da gamovsaxoT es kavSiri analizuri saxiT. amisaTvis gvalvis dasaxasiaTeblad 

gamoviyenoT hidroTermuli koeficienti [3]: 

  ݄ ൌ
ଵఀ

ఀ௧
,  (1) 

sadac  naleqTa jamia, xolo t _ temperaturaTa jami drois im intervalSi (kvira, dekada, 

Tve, kvartali, Tbili sezoni, savegetacio periodi), roca haeris temperatura metia 10°C-ze. 

gvalvis intensiurobis Sesafaseblad gamoiyeneba koeficientis Semdegi gradaciebi [3]: 

ugvalvo kategoria _ 0.75  h, 

susti gvalva _ 0.60  h  0.75, 

saSualo gvalva _ 0.40  h  0.60, 
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Zlieri gvalva _ 0.20  h  0.40, 

mkacri gvalva _ 0  h  0.20. 
Camonadenis formirebis empiriul-statistikuri modelis SemTxvevaSi gvaqvs Semdegi 

tipis gantoleba: 

  R=	ܽ - bt + c,  (2) 

sadac R _ aris saSualo Camonadeni (m3/wm),  _ naleqTa jami (mm) da t – saSualo tempe-

ratura (t°C) mocemuli periodisaTvis, xolo ܽ, b, c am SemTxvevaSi wrfivi regresiis 

koeficientebia. (2) gantolebaSi mocemulia hidroTermuli koeficienti Semdegi saxiT: 

  ܴ ൌ ܽ ቀ
ଵ

ஊ୲
ቁ
ஊ୲

ଵ
െ ݐܾ  ܿ, anu 

  R= 0.1	ܽht – bt + c.  (3) 

amrigad, miRebuli (3) gantoleba akavSirebs Camonadenis mniSvnelobas gvalvis 

maxasiaTebelTan – hidroTermul koeficientTan. 

Camonadenis formirebis wyalbalansuri (tiurkis) modelis SemTxvevaSi gvaqvs Semdegi 

saxis gantoleba: 

 ܴ ൌ ܲ ቈ1 െ


ሺమାమሻ
భ
మ
,  (4)  

sadac L=300+25t+0.05t3 temperaturis funqciaa, R da  _ Camonadeni (am SemTxvevaSi 

gamosaxuli mm-Si) da naleqTa jami, xolo c – sakalibro mudmiva. (4) gantolebaSi hidro-

Termuli koeficientis SemoyvaniT vRebulobT gantolebas 

 ܴ ൌ 0.1݄Σt ቈ1 െ


ሺమାమሻ
భ
మ
,  (5) 

romelic gamosaxavs analizur kavSirs Camonadensa da gvalvis intensiurobis damaxa-

siaTebel koeficients Soris. 

magaliTisTvis ganvixiloT md. alaznis Camonadenis kavSiri gvalvis sami periodisaT-

vis – Tbili sezonisaTvis (aprili _ oqtomberi), aqtiuri savegetacio periodisa (maisi _ 

seqtemberi) da yvelaze cxeli TvisaTvis (ivlisi). hidrometeorologiur dakvirvebaTa mona-

cemebis Sigawliuri ganawileba Seesabameba 1941 _ 2006 wlebis periods. (3) da (5) gantole-

bebSi Semavali t,  da t aRebul iqna ganxiluli periodis Tveebis mixedviT maqsimaluri 

temperaturebisa da minimalur naleqTa jamebis gaTvaliswinebiT. 

Tbili periodis gvalvis pirobebSi md. alaznis Camonadenis empiriul-statistikuri 

modeli Semdeg saxes iRebs [4]: 

 R=0.01htmax_ 20.1ݐmax + 437.45 ,  (6) 

sadac tmax=4634.3°C; ݐmax=21.6°C; min=133 mm. 

am gantolebisaTvis korelaciis koeficienti r=0.92, saSualo kvadratuli gadaxra 

R=28.7 m3/wm, gantolebis cdomileba Seadgens SR=11.2 m3/wm. 

mkacri gvalvis pirobebSi, (6) gantolebaSi  

Tu h=0.1, maSin Camonadenis mniSvnelobaa R=10 m3/wm. 

Tu h=0.2, maSin R=15 m3/wm. 

Zlieri gvalvis SemTxvevaSi,  

Tu h=0.3, maSin R=19 m3/wm.  

Tu h=0.4, maSin R=24 m3/wm. 

saSualo intensiurobis gvalvisaTvis,  

Tu h=0.5, R=28.5 m3/wm. 

 Tu h=0.6, maSin R=33 m3/wm. 

 Tu procesebi ganviTarda zemoT aRniSnuli monacemebis mixedviT, hidroTermuli 

koeficientis mniSvneloba iqneba 
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 ݄ ൌ
ଵ	∙ଵଷଷ

ସଷସ.ଷ
ൌ 0.290.3, xolo gamoTvlis Sedegebis gaTvaliswinebiT R≈20 m3/wm. 

aqtiur savegetacio periodSi ganviTarebuli gvalvis pirobebSi md. alaznis 

Camonadenis empiriul-statistikur models Semdegi saxe aqvs [4]: 

  R=0.019htmax _ 1.3ݐmax+ 66.31 ,  (7) 

sadac tmax=3664.4°C; ݐmax=23.9°C; min=117 mm. 

gantolebis korelaciis koeficienti Seadgens r=0.67, R=33.9 m3/wm, SR=25.1 m3/wm. 

mkacri gvalvis pirobebSi (7) gantolebaSi,  

Tu h=0.1, maSin R=42 m3/wm.  

Tu h=0.2, maSin R=49 m3/wm. 

Zlieri gvalvis pirobebSi,  

Tu h=0.3, maSin R=56 m3/wm.  

Tu h=0.4, maSin R=63 m3/wm. 

saSualo intensiurobis gvalvisaTvis,  

roca h=0.5, maSin R=70 m3/wm.  

Tu h=0.6, maSin R=77 m3/wm. 

 zemoT mocemuli pirobebisaTvis ݄ ൌ
ଵ∙ଵଵ

ଷସ.ସ
ൌ 0.32 (Zlieri gvalva), xolo R≈57.5 m3/wm. 

 yvelaze Tbili Tvis – ivlisis gvalvis dros md. alaznis Camonadenis empiriul-

statistikuri modelia [4]: 

 R=0.045htmax_10.17ݐmax+ 312.05,  (8) 

sadac tmax=830.8°C; ݐmax=26.8°C; min=9 mm.. 

gantolebis maxasiaTeblebia: r=0.86; R=50.0 m3/wm; SR=25.5 m3/wm. 

mkacri gvalvis pirobebSi (8) gantolebaSi,  

roca h=0.1, maSin R=43 m3/wm.  

Tu h=0.2, maSin R=47 m3/wm. 

Zlieri gvalvis SemTxvevaSi,  

roca h=0.3, maSin R=51 m3/wm.  

Tu h=0.4, maSin R=54 m3/wm. 

saSualo intensiurobis gvalvis pirobebSi,  

roca h=0.5, maSin R=58 m3/wm.  

Tu h=0.6, maSin R=62 m3/wm. 

zemoT ganxiluli pirobebisaTvis 

݄ ൌ
ଵ∙ଽ

଼ଷ.଼
ൌ 0.11 (mkacri gvalva), 

Catarebuli gamoTvlebis gaTvaliswinebiT R=43 m3/wm.  

 igive Sefasebebi iqna miRebuli Camonadenis wyalbalansuri modelis gamoyenebisas. 

magaliTad, aqtiur savegetacio periodSi ganviTarebuli gvalvis pirobebSi Camonadenis 

formirebis models Semdegi saxe aqvs [4]: 

  ܴ ൌ 366.44݄ ቈ1 െ


ሺమାమሻ
భ
మ
.  (9) 

Tu am gantolebaSi CavsvamT savegetacio periodisaTvis damaxasiaTebel haeris 

temperaturisa da naleqTa jamebis parametrebs, miviRebT 

  R=106.27h.   (10) 

mkacri gvalvis pirobebSi (10) gantolebaSi,  

Tu h=0.1, maSin R=10.6 mm=9.3 m3/wm.  

Tu h=0.2, maSin R=21.3 mm=18.7 m3/wm. 

amrigad, mkacri gvalvis pirobebSi savegetacio periodis Camonadeni meryeobs  

R=10 – 20 m3/wm intervalSi. 
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 Zlieri gvalvis pirobebSi, roca h=0.4, maSin R=42.5 mm=37.3 m3/wm; saSualo 

intensiurobis gvalvis pirobebSi, roca h=0.6, maSin R=63.8 mm=56 m3/wm.  

 gvalviani savegetacio periodisaTvis damaxasiaTebeli parametrebis mixedviT 

gveqneba h=
ଵ∙ଵଵ

ଷସ.ସ
ൌ 0.32, rac Seesabameba Zlieri gvalvis kategorias da maSin R=34 mm=29.8 

m3/wm≈30 m3/wm. 

 rogorc vxedavT, empiriul-statistikuri modeliT miRebuli Camonadenis mniSvnelo-

bebi daaxloebiT 1.5 _ 2-jer metia wyalbalansuri modeliT gamoTvlil sidideebze. sxva-

dasxva periodisaTvis Camonadenis mniSvnelobaTa Tanafardoba daculia. kerZod, gvalviani 

periodis xangrZlivobis zrdasTan erTad Camonadenis mniSvnelobebi mcirdeba. fizikurad 

es gasagebia: rac ufro didxans grZeldeba gvalva, miT ufro met gavlenas axdens Camona-

denze misi Semcirebis TvalsazrisiT. 

 magaliTisaTvis, gamoTvlebiT miRebuli Camonadenis mniSvnelobebi SeiZleba Sevada-

roT gvalvian wlebSi Tbili periodis calkeul TveebSi md. alaznis Camonadenis dafiqsi-

rebul minimalur mniSvnelobebs [4]: 

aprili _ 46 m3/wm (1951 w.), 

maisi _ 65 m3/wm (1989 w.), 

ivnisi _ 54 m3/wm (1961 w.), 

ivlisi _ 32 m3/wm (1975 w.), 

agvisto _ 17 m3/wm (1966 w.), 

seqtemberi _ 22 m3/wm (1996 w.), 

oqtomberi _ 35 m3/wm (1952 w.). 

am monacemebis gamoyenebiT SeiZleba gamovTvaloT Tbili sezonis saSualo minimalu-

ri Camonadeni 	ܴ. ൌ
ଵ


∑ ܴ

ୀଵ  da Ri=42 m3/wm, savegetacio periodis saSualo minimaluri 

Camonadeni ܴ. ൌ
ଵ

ହ
∑ ܴ
ହ
ୀଵ 	da Ri =38 m3/wm, yvelaze cxeli Tvis – ivlisis saSualo minimaluri 

Camonadeni ܴmin=32 m3wm. 

rogorc vxedavT, gvalvian wlebSi modelebiT gansazRvruli md. alaznis Camonadenis 

mniSvnelobebi TiTqmis TanxvedraSia realurad dakvirvebul minimaluri Camonadenis sidi-

deebTan. amrigad, sxvadasxva modeliT Sesrulebuli Sefasebebis Sedareba erTmaneTTan da 

maTi Tanxvedra bunebrivi Camonadenis dafiqsirebul mniSvnelobebTan miuTiTebs kvlevis 

Sedegebis saimedoobaze. 

aRsaniSnavia, rom (1), (3) da (5) gantolebebis safuZvelze SesaZlebelia Sebrunebuli 

amocanis gadawyveta: cnobili Camonadenis mniSvnelobisa da wyalSemkrebze haeris tempera-

turis ganawilebis daxmarebiT ganisazRvreba gvalvianobis indeqsi h (hidroTermuli koef-

icienti), anu gvalvis kategoria, xolo misi daxmarebiT wyalSemkrebze mosuli naleqTa 

jamebi (ix. me-3 gantoleba). 

gamovikvlioT gvalvianobis kavSiri miwisqveSa CamonadenTan. amisaTvis visargebloT 

md. alaznis miwisqveSa Camonadenis empiriul-statistikuri modeliT [4, 5], romelic miRebu-

lia Tbili sezonisaTvis: 

  Q=0.047ሺ
ଵ

ஊ௧
ሻ
ஊ୲

ଵ
 -10.059t+112.899,  

sadac gasaTvaliswinebelia Tbili sezonis Tveebis maqsimalur temperaturaTa jami, 

maqsimaluri temperatura sezonSi da Tveebis minimalur naleqTa jami 

 tmax=4634.3°C; tmax=21.6°C (ivlisi); min=133 mm. 

am sidideTa CasmiT (11) gantolebaSi sabolood vRebulobT 

  Q=21.78h_ 4.38.  (12) 

mkacri gvalvis pirobebSi, roca h=0.1-s an h=0.2-s, miwisqveSa Camonadenis mniSvneloba 

Q0-ze. es niSnavs, rom am SemTxvevaSi Camonadeni mTlianad gamofitulia. 
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Zlieri gvalvis SemTxvevaSi:  

 Tu h=0.3, maSin PQQ=2.2 m3/wm (4%);  

 Tu h=0.4, maSin Q=4.3 m3/wm (8%).  

 saSualo gvalvis SemTxvevaSi: 

 Tu h=0.5, maSin PQQ=6.5 m3/wm (12%); 

 Tu h=0.6, maSin Q=8.7 m3/wm (16%). 

susti gvalvis SemTxvevaSi: 

 Tu h=0.75, maSin PQQ=12 m3/wm (21%).  

zemoT ganxilul pirobebSi hidroTermuli koeficientis mniSvneloba 

 ݄ ൌ
ଵ	௫	ଵଷଷ

ସଷସ.ଷ
ൌ 0.29, amitom Q=1.9 m3/wm (3%). 

rogorc vxedavT, gvalva metad Zlierad moqmedebs miwisqveSa Camonadenze. SerCeuli 

sawyisi pirobebi maqsimaluri temperaturebisa da minimalur naleqTa jamebis saxiT mTeli 

Tbili sezonis ganmavlobaSi iwvevs miwisqveSa sazrdoobis donis mkveTr dawevas. Zlieri, 

saSualo da susti gvalvis pirobebSi miwisqveSa sazrdoobis koeficientis mniSvneloba 

daaxloebiT =2 – 9 %-mde intervalSi meryeobs. 

amrigad, kvlevis Sedegad gamovlenilia analizuri kavSiri mdinaris Camonadensa da 

wyalSemkrebze ganviTarebuli gvalvianobis parametrebs Soris, Seswavlilia Camonadenis 

formirebis Taviseburebani gvalvis pirobebSi. kerZod, md. alaznis Tbili, savegetacio pe-

riodis da ivlisis Camonadenisa da gvalvianobis parametrebs Soris dadgenili kavSirebis 

safuZvelze Tbili sezonis Tveebis maqsimalur temperaturaTa da minimalur naleqTa jame-

bis gaTvaliswinebiT dadginda, rom Tbili sezonis gvalvis pirobebSi zedapiruli Camona-

denis mniSvnelobam SeiZleba 10 _ 30 m (normis 10 _ 25 %) Seadginos. savegetacio periodis 

gvalvis dros Camonadeni 40 – 75 m/wm (35 _ 60%) SeiZleba iyos. 

dadgenilia aseve, rom susti, saSualo da Zlieri gvalvebis pirobebSi Tbili sezo-

nis miwisqveSa Camonadenis sididem SeiZleba daiklos 2 _ 12 m/wm-mde, rac normis 5 – 20 %-s 

Seadgens. am dros miwisqveSa sazrdoobis koeficienti SeiZleba Semcirdes K=2 _ 9 %-mde. 

aRsaniSnavia, rom Camonadenisa da gvalvianobis maxasiaTeblebs Soris miRebuli an-

alizuri kavSiris safuZvelze SesaZlebelia Sebrunebuli amocanis ganxilva; magaliTad, 

mdinaris Camonadenis saprognozo mniSvnelobis mixedviT gvalvianobis intensiurobisa da 

misi klasis winaswarmetyveleba. 

 

literatura_REFERENCES_ЛИТЕРАТУРА: 

 

1. N. N. Begalishvili, V. Sh. Tsomaia, N. A. Begalishvili. Evoluation of river flow variability under climate change 

conditions on the basis of mathematical model. Transactions of the Institute of Hydrometeorology “Problems of 

Drought and Its Mitigation”. Vol.107, Tb., 2002, p.133-138. 

2. N. A. Begalishvili. T.N. Tsintsadze, N. N. Begalishvili, N.T Tsintsadze. Impact of climate change of river runoff in 

Georgian. Annals of Agrarian Science. Vol. 9, №1, 2011, p. 97-99. 

3. G. Arveladze. On the complex assessment of drought development. Transactions of the Institute of 

Hydrometeorology “Problems of Drought and Its Mitigation”. Vol.107, Tb., 2002, p. 89-93. 
4. n. begaliSvili, T. cincaZe, v. comaia da sxv. aRmosavleT saqarTveloSi klimatis cvli-

lebis gavlena mdinareTa zedapirul da miwisqveSa Camonadenze da gvalvianobis di-

namikaze. daskvniTi samecniero angariSi. saqarTvelos teqnikuri universitetis 

hidrometeorologiis institutis fondebi, Tb., 2013. 

5. N. A. Begalishvili, T.N. Tsintsadze, V.Sh. Tsomaia, K. A. Lashauri, N. N. Begalishvili, N. T. Tsintsadze. Study of 

underground runoff of rivers and assessment of ground waters’ storage in Georgia. Transactions of the Institute of 

Hydrometeorology at the Georgian Technical University. Papers of the International Conference “Pressing Problems 

in Hydrometeorology and Ecology”. Vol.117, Tb., 2011, p. 46-50. 



65 
 

 hidrometeorologia 

  

aRmosavleT saqarTveloSi gvalvian pirobebSi mdinareTa Camonadenis 

formireba 

n. begaliSvili, T. cincaZe, k. laSauri n. begaliSvili, n. cincaZe 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

reziume: Tbili, savegetacio da agreTve ivlisis periodebisaTvis dadgenilia md. 

alaznis zedapiruli da miwisqveSa Camonadenis analizuri kavSiri wyalSemkrebze ganvi-

Tarebuli gvalvianobis maxasiaTebelTan – hidroTermul koeficientTan, risTvisac 

gamoyenebulia Camonadenis empiriul-statistikuri da wyalbalansuri modelebi. 

Seswavlilia gvalvis pirobebSi Camonadenis formirebis Taviseburebani. Camonadenis 

SefasebebSi gaTvaliswinebulia Tbili sezonis Tveebis maqsimalur temperaturaTa da 

minimalur naleqTa jamebis mravalwliani dakvirvebebis mniSvnelobebi. 

SemoTavazebuli meTodi Sebrunebuli amocanis ganxilvis saSualebas iZleva, riTac 

Camonadenis dafiqsirebuli an saprognozo mniSvnelobis mixedviT SesaZlebelia 

gvalvianobis intensiurobis klasis dadgena da winaswarmetyveleba. 

 

HYDROMETEOROLOGY 
 

FORMATION OF RIVER RUNOFF IN EAST GEORGIA DROUGHTY CONDITIONS 

N. A. Begalishvili, T. Tsintsadze, K. Lashauri, N. N. Begalishvili, N. Tsintsadze 

(Institute of Hydrometeorology of the Georgian Technical University) 

 

Resume: The analytic relation is revealed between surface/underground runoff of r. Alazani and the drought 

index at the watershed – the hydrothermal coefficient for the warm and vegetation periods, as well as for July, for what 

are used empirical and statistical models of runoff. 

Patterns of river runoff formation in droughty conditions are studied. Runoff assessments are based upon the results of 

many years observations on maximum temperatures and the minimum precipitations in separate months of the warm period. 

The offered calculation method allows examining the reverse problem: to determine or forecast the degree of 

drought intensity using the observed or projected value of runoff. 
 

ГИДРОМЕТЕОРОЛОГИЯ 
 

ФОРМИРОВАНИЕ СТОКА РЕК В УСЛОВИЯХ ЗАСУХИ В ВОСТОЧНОЙ ГРУЗИИ 

Н. А. Бегалишвили, Т. Цинцадзе, К. Лашаури, Н. А. Бегалишвили, Н. Цинцадзe 

(Институт гидрометеорологии Грузинского технического университета) 
 

Резюмe: Выявлена аналитическая связь поверхностного и подземного стоков р. Алазани с 

характеристикой засухи на водосборе – гидротермический коэффициент. Для этого применены эмпирико-

статистическая и водобалансная модели стока для теплого и вегетационного периодов, а также для июля.  

Изучены особенности формирования стока в условиях засухи. В оценках стока использованы 

многолетние результаты наблюдений относительно величин сумм максимальных температур и минимальных 

осадков в отдельные месяцы теплого сезона. 

Предложенный метод расчета позволяет рассмотреть и обратную задачу: по зафиксированному или 

прогнозному значению величины стока определить или предсказать класс интенсивности засухи. 
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membranuli nanoteqnologiebi 

 

 

 

membranuli teqnologiebis fundamenturi da gamoyenebiTi kvlevebis 

industria* 

g. bibileiSvili, i. bibileiSvili 

(saqarTvelos teqnikuri universitetis membranuli teqnologiebis sainJinro instituti) 

 

saqarTvelos teqnikuri universitetis membranuli teqnologiebis sainJinro institutis 

mecnier-mkvlevrebisa da damxmare personalis ZalisxmeviT 90-iani wlebis dasawyisisaTvis 

SesaZlebeli gaxda fundamenturi Sedegebis miReba membranuli dayofis sferoSi, ris 

safuZvelzec Seiqmna membranuli elementebi, aparatebi da danadgarebi. Cveni mecnierebisa da 

inJinrebis Teoriulma da gamoyenebiTma samuSaoebma aRiareba pova rogorc saqarTveloSi, ise 

sazRvargareT. institutis membranuli produqcia danergilia CexeTSi, ruseTsa da yazaxeTSi. 

1996 wels budapeStSi gamarTul gamofenaze (“genius-96”) zemoaRniSnul institutSi 

Seqmnili sami membranuli nanosistema dajildovda pirveli xarisxis diplomebiT da Seta-

nil iqna “genius-96-is” saerTaSoriso katalogSi. 2003 wels institutis membranul produq-

cias mieniWa saerTaSoriso organizacia BID-is (Bussiness Initiative Directions, General, Yague, 11-

28020, Madrid, Spain) saerTaSoriso prizi ,,xarisxis era” oqros kategoriaSi.  

2009 wlis 4_9 ivniss instituti monawileobda saqarTvelos dedaqalaqSi 

“ExpoGeorgia”-s mier organizebul Rvinis me-3 saerTaSoriso gamofenaze (3 rd Internacional Wine 

and Spirits Fair, WinExpoGeorgia 2009).  

2014 wlis 26 maiss institutma monawileoba miiRo TbilisSi, rusTavelis gamzirze, 

ganaTlebis saministrosa da saqarTvelos teqnikuri universitetis mier organizebul 

teqnikur da teqnologiur miRwevaTa gamofenaze.  

2014 wlis 10_12 ivliss “ExpoGeorgia”-s me-6 sagamofeno darbazSi institutis mier 

warmodgenili iyo wylis sawarmoo nanofiltraciuli membranuli aparati.  

2014 wlis 4 seqtembers saqarTvelos teqnikuri universitetis administraciul 

korpusSi samTavrobo delegacias waredgina wylis nawilobrivi demineralizaciis 

sawarmoo danadgari. 

2014 wlis 24_27 seqtembers gaTbobis, wyalmomaragebis, sanitariis, kondicirebis, ven-

tilaciisa da auzis mowyobilobebis saerTaSoriso gamofenaze “ExpoGeorgia”-s me-11 

sagamofeno darbazSi institutis mier warmodgenil iqna wylis steriluri filtraciisa 

da nawilobrivi demineralizaciis sawarmoo da saojaxo membranuli danadgarebi, 

sxvadasxva mwarmoeblurobis Rvinis steriluri filtraciis sawarmoo da saojaxo 

membranuli danadgarebi, steriluri, civi da cxeli wylis miRebis srulad avtoma-

tizebuli kompaqturi danadgari (nax. 1). 

 

 

                                                 
* masala momzadda membranuli teqnologiebis sainJinro institutis 2009 _ 2013 wlebis samecniero-

kvleviTi samuSaoebis angariSebis safuZvelze. 
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nax. 1. membranuli teqnologiebis sainJinro institutis TanamSromlebis mier “ExpoGeorgia”-s 

saerTaSoriso gamofenaze (2014 w. 24_27 seqtemberi) warmodgenili membranuli danadgarebi. MsuraTze 

marcxnidan: k. domianiZe, l. yufaraZe, l. TananaSvili, g. bibileiSvili, d. abulaZe 

 

garemoze adamianis teqnogenuri zemoqmedeba dakavSirebulia sasmeli wylis prob-

lemebis seriozul gamwvavebasTan, romelmac globaluri xasiaTi miiRo. wylebis maragebis 

uTavbolo gamoyenebam da gaWuWyianebam, erTi mxriv, gamoiwvia maTi deficiti (dRes 

msoflios mraval regionSi da maT Soris saqarTveloSi, sasmeli wyali mosaxleobas 

miewodeba SezRuduli raodenobiT), xolo, meore mxriv, wylis xarisxis gauareseba. 

situacia miT ufro sagangaSo gaxda mas Semdeg, rac bolo wlebis gamokvlevebiT dadginda 

“wylis faqtoris” gavlena adamianis daavadebebze. AaraerTi Taobis jamrTelobaa 

damokidebuli wylis xarisxze.  

bunebrivi da wyalsadenis wylis gawmenda, sterilizacia, saWiro doneze gamtknareba 

gansakuTrebiT mniSvnelovania ara marto sayofacxovrebo pirobebSi, samkurnalo, pro-

filaqtikur da samedicino-kvleviT dawesebulebebSi, aramed sabavSvo baRebSi, skolebsa 

da umaRles saswavleblebSi, vinaidan bavSvebis, moswavleebis, studentebisa da peda-

gogebisaTvis sasicocxlod mniSvnelovania steriluri, saWiro doneze demineralizebuli, 

epidemiuri da radiaciuli TvalsazrisiT usafrTxo, qimiuri SedgenilobiT uvnebeli, ke-

Tilsasurveli organoleptikuri Tvisebebis mqone sasmeli wyliT uzrunvelyofa.  

“adamianis janmrTelobisaTvis usafrTxo garemos uzrunvelyofis mizniT, centra-

lizebuli, aracentralizebuli da zedapiruli wyalmomaragebis sistemis wylis xarisxis 

gaumjobeseba saswavlo-samedicino daniSnulebis organizaciebisaTvis, maRalxarisxovani 

sasmeli wylis miRebis membranuli teqnikisa da teqnologiebis Tanamedrove nanosistemebis 

SeqmniTa da aTvisebisaTvis momzadebiT” programis farglebSi 2010_2011 wlebSi damuSavda, 

Seiqmna da stu-is administraciul korpusSi (biblioTekis SesasvlelTan) eqspluataciaSi 

Sevida membranuli nanoteqnologiis bazaze damzadebuli civi da cxeli steriluri 

sasmeli wylis miRebis 200_250 l/sT mwarmoeblurobis uwyveti moqmedebis mTlianad 

avtomatizebuli danadgari.  
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2011 wels eqspluataciaSi gaSvebuli danadgari dRemde muSaobs Seferxebis gareSe. 

danadgaris gamarTul muSaobas uzrunvelyofs Semdegi teqnologiuri kvanZebi: 

 1. wylis sterilizaciisa da saWiro doneze demineralizaciis kompaqturi da avtoma-

tizebuli membranuli nanosistema; 

 2. wylis gacieba-gacxelebis kompaqturi da avtomatizebuli sistema; 

 3. mzid konstruqciaze ZiriTadi muSa (teqnologiuri) kvanZebis damakavSirebeli 

eleqtruli da milsadeni gayvaniloba; 

 4. komunikaciebTan (eleqtrosadeni, milsadeni, kanalizacia) SemaerTebeli gayvani-

loba da makompleqtebeli eleqtromowyobilobebi; 

 5. nanofiltraciuli procesis avtomatizebuli marTvis bloki; 

 6. mowyobilobis Tanamedrove aparaturuli dizaini.  

 aRniSnuli danadgaris principuli sqema mocemulia me-2 nax-ze, xolo danadgaris 

saerTo xedi me-3 nax-ze. 

                                   
 

 nax. 2. danadgaris principuli sqema            nax. 3. danadgaris saerTo xedi 

 

 danadgari muSaobs Semdegi principiT: sawyisi wyali milsadeniT (1) miewodeba avzs (2); 

avzidan tumbos (3) saSualebiT _ nanofiltraciul membranul moduls (4), saidanac 

damuSavebuli siTxe (filtrati) gadadis kvanZis (6) gamacxelebel (5) da macivebel (4) 

ganyofilebebSi, xolo siTxis daumuSavebeli nawili (retentanti) brundeba sawyisi wylis 

avzSi; saWiro doneze demineralizebuli, steriluri civi da cxeli sasmeli wyali gamodis 

Sesabamisi ganyofilebebidan (4, 5) gamomyvani milebiT da miewodeba momxmarebels (7, 8).  

saqarTveloSi samomxmareblo bazarze 1 l sasmeli wylis yvelaze dabali fasia 0,25 

lari. wyali miewodeba organizaciebs sxvadasxva kompaniebis mier 19 l tevadobis 

WurWliT, romlis minimaluri Rirebulebaa 4,75 lari.  

institutis mier damuSavebuli da Seqmnili danadgaris sagarantio resursi Seadgens 

500000 l-s, xolo muSa resursi 1,2_1,5 mln/l-s. aqedan gamomdinare, samomxmareblo bazarze 

arsebuli minimaluri fasebis pirobebSi erTi danadgari momxmarebels uzrunvelyofs 

minimum 500000 0,25=125000 laris steriluri sasmeli (boTlis) wyliT. 

membranuli teqnologiebis sainJinro institutSi Seqmnili da sxvadasxva sawarmoSi 

danergili wylis filtraciis ultrafiltraciuli da nanofiltraciuli danadgarebi 

gamoiyeneba uSualod sacxovrebel saxlebSi, korpusebSi, saavadmyofoebSi, sabavSvo ba-

RebSi, skolebSi da a.S. centralizebuli da aracentralizebuli milsadenis sasmeli 

wylis gawmenda-sterilizaciisTvis misi xarisxis gaumjobesebis mizniT. 

„aversis klinikaSi“ sxvadasxva saxis mikrobiologiuri kvlevebisaTvis aucilebelia 

didi raodenobiT steriluri da saWiro doneze demineralizebuli wyali, romlis 
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misaRebad gamoiyeneba sxvadasxva xelsawyo, maT Soris amerikuli warmoebis deionizatori. 

membranuli teqnologiebis sainJinro institutis TanamSromlebis mier damzadebuli wylis 

steriluri filtraciis ultrafiltraciuli membranuli danadgari “aversis klinikaSi” 

eqsplutaciaSi Sevida 2011 wlis dasawyisSi da dRemde warmatebiT muSaobs. aRniSnulma 

danadgarma dadebiTi roli Seasrula Sps „aversis klinikis“ ISO-sertificirebis saqmeSi. 

misi saerTo xedi mocemulia me-4 nax-ze. 

 

 
  

nax. 4. Sps „aversis klinikis“ mikrobiologiur laboratoriaSi damontaJebuli 400 l/sT 

mwarmoeblurobis sawarmoo ultrafiltraciuli membranuli danadgari 

 

me-5 nax-ze mocemulia Cvens institutSi Catarebul samuSaoTa safuZvelze Seqmnili 

da Cexuri ludis saxarS sawarmoSi eqspluataciaSi gaSvebuli nanofiltraciuli 

membranuli danadgari, romelic dRemde warmatebiT muSaobs.  

 

 
 

nax. 5. Sps “oqros kaTxaSi” damontaJebuli  

wylis nanofiltraciuli membranuli danadgari 

 

 

saqarTvelos teqnikuri universitetis sainJinro fizikis korpusis SesasvlelSi 

damontaJebulia sawarmoo-sademonstracio membranuli danadgari (nax. 6). 
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nax. 6. stu-is sainJinro fizikis korpusSi 

damontaJebuli wylis filtraciis membranuli 

danadgari 

 

dRes Cveni qveynis ekologiuri problemebis gadawyvetis mizniT mTeli Zalisxmeva mi-

marTuli unda iyos ara imdenad garemos gaWuWyianebis Seswavla-dafiqsirebisaken, aramed 

umTavresad misi aRmofxvrisa da Tavidan acilebisaken. institutSi Seqmnilia rZis mrew-

velobis Camdinari wylis gawmenda-dausnebovnebis membranuli teqnologia da teqnika, rom-

lis bazaze saTanado modernizaciis pirobebSi SeiZleba sxvadasxva Camdinari wylis 

damuSaveba. 

amJamad institutSi damuSavebis sxvadasxva stadiazea specdaniSnulebis (apirogenu-

li, zesufTa) mcenareuli warmoSobis preparatebisa da sxv. Seswavla. 

membranuli teqnologiis farTomasStabian aTvisebas sasicocxlo mniSvneloba aqvs, 

rac ganisazRvreba mravali faqtoriT da uwinares yovlisa erovnuli usafrTxoebis uz-

runvelyofiT, misi seriozuli SesaZleblobebiT samamulo warmoebis teqnologiur da 

teqnikur ganaxlebaSi, rac amJamad gansakuTrebiT aqtualuria qarTuli saxelmwifos 

ekonomikis aRorZinebisa da ganviTarebisaTvis. 

yovelive zemoaRniSnuli, agreTve specialuri “nanocentris” arseboba saqarTveloSi 

imis seriozul safuZvels iZleva, rom uaxloes momavalSi samamulo damuSavebaTa bazaze 

saxelmwifos garkveuli dainteresebiT ganxorcieldes ara marto struqturuli Zvrebi 

mrewvelobis teqnologiur ganaxlebaSi, ekologiurad sufTa kvebis produqtebis warmoe-

baSi, wyalmomaragebis da sxva umniSvnelovanesi problemebis gadawyvetaSi, aramed 

samamulo bazris aTvisebis kvaldakval membranuli nanoteqnologiebisa da nanoteqnikis 

msoflio bazarze moxdes Cveni konkurentunariani produqciis gatana. 
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membranuli nanoteqnologiebi 

 

membranuli teqnologiebis fundamenturi da gamoyenebiTi kvlevebis 

industria 

g. bibileiSvili, i. bibileiSvili 

(saqarTvelos teqnikuri universitetis membranuli teqnologiebis sainJinro instituti) 

 

reziume: statiaSi mocemulia membranuli dayofis procesebis Teoriuli da 

eqsperimentuli kvlevis Sedegad damuSavebuli, Seqmnili da mrewvelobis sxvadasxva 

dargSi danergili nanosistemebi; naSromSi mimoxilulia ekologiurad sufTa produqciis 

miRebis gzebi da teqnikuri SesaZleblobebi adamianis janmrTelobisaTvis usafrTxo ga-

remos uzrunvelsayofad. aRniSnuli dargis industriis Semdgomi ganviTarebis mizniT 

dasaxulia kvlevis Sedegebis farTo gamoyeneba mrewvelobis sxvadasxva dargSi. 

 

 

MEMBRANE NANOTECHNOLOGIES 
 

THE INDUSTRY OF FUNDAMENTAL AND APPLIED RESEARCHES OF MEMBRANE 
TECHNOLOGIES 

 G. Bibileishvili, I. Bibileishvili 

(Engineering Institute of Membrane Technologies of Georgian Technical University) 

 

Resume: There are demonstrated the nanosystems, which were projected, worked out and inculcated in different 

field of industry on the base of theoretical and experimental researches of membrane separation processes. In the given 

work, the ways and engineering possibilities of receiving of ecologically clean products, for creation of safe 

environment for the health are illustrated. The following development of the mentioned field of industry depends on the 

wide use of researches’ results in different branches of industry.  

 

  

 МЕМБРАННЫЕ НАНОТЕХНОЛОГИИ 

 

ИНДУСТРИЯ ФУНДАМЕНТАЛЬНЫХ И ПРИКЛАДНЫХ ИССЛЕДОВАНИЙ 

МЕМБРАННЫХ ТЕХНОЛОГИЙ 

Г. Бибилеишвили, И. Бибилеишвили 

(Инженерный институт мембранных технологий Грузинского технического университета) 

 

Резюме: Показаны наносистемы, которые были разработаны, cпроектированы и внедрены в разные 

отрасли промышленности на основе теоретических и экспериментальных исследований мембранных процессов 

разделения. Освещены пути и технические возможности получения экологически чистой продукции для создания 

безопасной для здоровья человека окружающей среды. Дальнейшее развитие вышеотмеченной отрасли индустрии 

зависит от широкого применения результатов исследований в разных отраслях промышленности. 
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 membranuli nanoteqnologiebi 

 

 

membranuli dayofis procesebisa da membranuli nanoteqnologiebis 

ganviTarebis tendenciebi 

g. bibileiSvili, k. domianiZe 

(saqarTvelos teqnikuri universitetis membranuli teqnologiebis sainJinro instituti) 

 

XXI saukuneSi mecnierebisa da teqnikis prioritetul mimarTulebaTa Soris, rom-

lebic ganapirobebs sazogadoebis mdgrad da dinamikur ganviTarebas, gansakuTrebuli ro-

li ekuTvnis im procesebs, romlebic adamianis saqmianobis sxvadasxva sferoSi arsebuli 

problemebis gadawyvetisas, pirdapiri zemoqmedebis garda, asrulebs mraval dargTaSoris 

funqcias, riTac uzrunvelyofs saWiro teqnikur dones manqanaTmSeneblobaSi, soflis 

meurneobaSi, kvebis mrewvelobaSi, medicinaSi, janmrTelobis dacvaSi, kavSirgabmulobaSi, 

informaciul teqnologiebSi da sxv. 

TiToeul prioritetul mimarTulebaSi SeiZleba gamoiyos kritikuli teqnologiebi, 

romlebic mravali teqnologiuri sferos an kvlevebisa da damuSavebis ganviTarebis sa-

fuZvelia. aseT teqnologiebs miekuTvneba membranuli teqnologia, radgan igi aTeulobiT 

kritikuli teqnologiis realizaciis instruments warmoadgens. 

membranuli procesebi _ mikro-, ultra-, nanofiltracia da ukuosmosi efuZneba naxev-

rad gamtari membranebis gamoyenebas, romlebsac SeuZlia maTSi arsebuli forebis zomebis 

mixedviT dayos xsnarebi da airebi koloidur, maRal- da dabalmolekulur doneebze mci-

re materialuri, energo- da saeqspluatacio danaxarjebis pirobebSi.  

arareagentuloba, fazuri gardaqmnebis gamoricxva, mcire energodanaxarjebi, ekologiu-

ri sisufTave (mcire da unarCeno teqnologiebis Seqmna wyalmomaragebis uwyveti cikliT da 

Zvirfasi narCenebis utilizaciiT), teqnologiuri da teqnikuri gaformebis SedarebiTi si-

martive da dabali temperaturebi ganapirobebs membranuli procesebis maRal konkurentu-

narianobasa da maT farTo gamoyenebas adamianis saqmianobis praqtikulad yvela sferoSi. 

membranuli procesebi ganekuTvneba nanoteqnologiebs, vinaidan naxevrad gamtari memb-

ranebi warmoadgens tipur nanostruqturebs, romelTa funqciuri Tvisebebis maxasiaTebeli 

zomebi (Sekavebuli nawilakebis zomebi 1_100 nm) nanoteqnologiur zRvrebSia. 

nanoteqnologiebis mniSvnelovan niSan-Tvisebas warmoadgens maTi realizaciis dros 

miRebuli produqtebis, masalebisa da mowyobilobebis xarisxobrivi cvlilebebi, romle-

bic SeuZlebelia aixsnas arsebuli modelebiTa da TeoriebiT. aRsaniSnavia am teqnolo-

giebis unikaluri SesaZleblobebi maTi realizaciis dros zesufTa nivTierebebisa da 

areebis, foladebze bevrad ufro mtkice masalebisa da zeminiatiuruli detalebis miRe-

baSi; organizmis Siga monitoringis biosensorebis Seqmna, rac adreul stadiebze daavade-

bebis gamovlenisa da maTi wertilovani mkurnalobisaTvis biokoreqtorebis Seqmnis saSua-

lebas iZleva. aRsaniSnavia, rom nanoteqnologiebis gamoyenebiT miRebuli sasargeblo 

efeqti SeiZleba ganisazRvros, rogorc paradoqsuli movlena, xolo TviT am teqno-

logiebs ewodos paradoqsulebi. swored XXI saukune iqneba paradoqsebis saukune, rodesac 

adamianis saqmianobis yvela sferoSi Seiqmneba axali teqnologiebi, romlebic uzrun-

velyofs sazogadoebis WeSmaritad mdgrad ganviTarebas. amasTan, membranuli, katalizuri, 
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hibriduli da kombinirebuli procesebi swored is mimarTulebebia, romlebic SeZlebs 

swrafad da efeqturad gardaqmnas fundamenturi kvlevebi momavali aTwleulebis maRal-

teqnologiur da konkurentunarian teqnologiebad. garda amisa, fundamenturi da gamoye-

nebiTi mecnierebebis dargebSi miRebuli codna, teqnologiebi, masalebi, mowyobilobebi, 

romlebic uzrunvelyofs nivTierebis dayofasa da gawmendas molekuluri da nanonawila-

kebis doneze, momavalSi warmatebiT iqneba gamoyenebuli maRalteqnologiuri mecnie-

rebebisa da teqnologiebis sxvadasxva mimarTulebebSi, gamoyenebiT mecnierebasa da socia-

lur sferoebSi. membranulma nanoteqnologiam da nanosistemebma uzrunvelyo mecnierebisa 

da teqnikis naxtomi iseTi uaxlesi mimarTulebebis ganviTarebaSi, rogoricaa bioteqno-

logia da genuri inJineria, mikroeleqtronika da sxv. iaponiis eleqtronuli mrewvelobis 

didi warmateba ganapiroba ZiriTadad membranuli nanoprocesebis farTod gamoyenebam (gan-

sakuTrebiT sufTa wylis misaRebad), teqnologiuri areebis zesufTa doneze gawmendam da 

sawarmoo germozonebis Seqmnam haeris sisufTavisadmi zemkacri moTxovnebis safuZvelze.  

membranuli procesebis farTo gamoyenebis Sedegia:  

bunebrivi wylis demineralizacia da gawmenda-gausnebovneba, bunebrivi wylebidan 

ekologiurad sufTa maRalxarisxovani sasmeli wylis miReba, wyalsadenis wylis xarisxis 

gaumjobeseba, sasmeli wylis sawmend-sasterilizacio mowyobilobebis Seqmna; 

specdaniSnulebis wylebis miReba; kerZod, teqnologiuri wylis miReba kvebis 

mrewvelobisa da energetikisaTvis, zesufTa wylebis miReba eleqtronuli mrewvelobi-

saTvis, medicinisaTvis da janmrTelobis dacvisaTvis. 

membranuli procesebi warmatebiT gamoiyeneba iseT dargebSi, rogoricaa:  

qimiuri mrewveloba: qloris warmoeba, qimikatebis koncentrireba, gamxsnelebisa da 

zeTebis gawmenda da regeneracia, liTonebis ionebis seleqtoruli gamoyofa da a.S.;  

kvebis mrewveloba: rZis produqtebis warmoeba, Rvinis, xilisa da bostneulis 

wvenebis, ludisa da yavis filtracia, rZis Sratisagan cilisa da laqtozis miReba, civi 

sterilizacia, koncentrireba, gakrialeba da sxv. 

e. w. “momavlis dargebi” (nanoteqnologiebi, bioqimiuri teqnologia da sxv.) da pir-

vel rigSi nanoteqnologiebi, mniSvnelovan rols asrulebs nebismieri qveynis ekonomikis 

ganviTarebaSi. magaliTad, amJamad aSS-is ZiriTadi ekonomikuri maCveneblebis (Siga saerTo 

produqti, Sromis nayofiereba) zrdis tempebi TandaTan mcirdeba; magram, miuxedavad amisa, 

aSS-is ekonomikisaTvis damaxasiaTebelia maRali dinamika da inovaciebi, rasac sxva 

msoflio prioritetul mimarTulebebTan erTad ganapirobebs nanoteqnologiebis gan-

viTareba. uaxloesi 25_50 wlis ganmavlobaSi nanoteqnologiebis ganviTareba moaxdens 

udides garRvevas, raSic aSS-s ukavia gabatonebuli mdgomareoba: specializebuli “nano-

centrebis” raodenoba aSS-Si ufro metia, vidre sxva lider saxelmwifoebSi (germania, 

inglisi, CineTi) erTad aRebuli. garda amisa, amerikelebma nanoteqnologiis sferoSi 

daapatentes ufro meti aRmoCena, vidre msoflios danarCenma qveynebma. 

aseTi “nanocentri” arsebobs Cvens qveyanaSic membranuli teqnologiis sainJinro ins-

titutis saxiT. institutSi wlebis ganmavlobaSi mimdinareobs samecniero-kvleviTi, sac-

del-sakonstruqtoro da gamoyenebiTi samuSaoebi membranuli dayofis sferoSi, romelic 

gansazRvravs saxelmwifosa da sazogadoebis usafrTxo mdgrad ganviTarebas da dafiq-

sirebulia gaeros 1992, 1997 da 2002 wlebis sesiebis gadawyvetilebebSi. 

mraval qveyanas, maT Soris im qveynebsac, romlebSic aTvisebulia membranuli teqno-

logia, miniWebuli aqvs saxelmwifo donis kritikuli teqnologiis statusi, iseve rogorc 

katalizs, molekulur dizains, axal masalebs, genur inJinerias da sxva msoflio 

prioritetebs. amas unda daematos am teqnologiebis urTierTkavSiri, maTi urTierTSeR-
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wevadoba da urTierTuzrunvelyofa. amasTan, mTeli rigi sxva kritikuli teqnologie-

bisagan gansxvavebiT, nanoteqnologiebi warmoadgens dargTaSorisi xasiaTis erT-erT umsx-

viles problemas: igi emsaxureba ara marto mecnierebisa da teqnikis ganviTarebis yvela 

teqnologias, aramed aTeulobiT sxva kritikul teqnologiebsac, ris gareSec SeuZle-

belia maTSi saWiro samecniero-teqnikuri donis uzrunvelyofa. aqve unda aRiniSnos, jer 

erTi is, rom membranuli procesebis gamoyenebis dros SesaZlo negatiuri Sedegebi mTli-

anad gamoricxulia, ris garantiasac ar iZleva, magaliTad, genuri inJineriis arakontro-

lirebadi realizacia, meorec, am procesebis seriozuli SesaZleblobebi Cveni sazogado-

ebis ganviTarebis Tanamedrove etapis mniSvnelovani amocanis gadawyvetaSi, samamulo 

mrewvelobis teqnologiis ganaxlebaSia, rac amJamad gansakuTrebiT aqtualuria Cveni 

qveynis ekonomikis aRorZinebisa da ganviTarebisTvis. 
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membranuli nanoteqnologiebi 

 

membranuli dayofis procesebisa da membranuli nanoteqnologiebis 

ganviTarebis tendenciebi 

 g. bibileiSvili, k. domianiZe 

(saqarTvelos teqnikuri universitetis membranuli teqnologiebis sainJinro instituti) 

  
reziume: naSromSi mocemulia nanoteqnologiis unikaluri SesaZleblobebi; ganxilu-

lia cvlilebebi, romlebic dakavSirebulia maT gamoyenebasTan mecnierebis sxvadasxva 

mimarTulebis, teqnologiis, gamoyenebiTi mecnierebis maRalteqnologiur dargebsa da 

socialur sferoSi. wina planzea wamoweuli nanozomebis farglebSi mimdinare membranuli 

procesebis praqtikuli gamoyenebis problemebi, maTi gamoyeneba nanoindustriis mravali 

prioritetuli tendenciis realizaciisaTvis; ganxilulia membranuli dayofis procesebis 

fundamenturi da praqtikuli ganviTarebis gzebi da membranuli teqnologiebis sawarmoo 

realizaciis mniSvnelobis ganviTarebis tendenciebi adamianis saqmianobis sxvadasxva 

sferoSi.  
  

 

MEMBRANE NANOTECHNOLOGIES 
 

PROGRESS TRENDS OF MEMBRANE SEPARATION PROCESSES AND MEMBRANE 

NANOTECHNOLOGIES 

G. Bibileishvili, K. Domianidze 

(Engineering Institute of Membrane Technologies of Georgian Technical University) 

Resume: There are illustrated the unique possibilities of nanotechnologies, the changes, which are related to its 
usage in different directions of science, in technologies, in high technological branches of the applied science and in 
social sphere are considered. Within the framework of nanosizes, the problems of practical use of current membrane 
processes, its usage for realization of many priority tendencies of nanoindustry are shown. Fundamental and practical 
ways of membrane separation processes development and also the tendencies of membrane technologies development 
for industrial realization in different spheres of activity, are described.  

 

 

МЕМБРАННЫЕ НАНОТЕХТОЛОГИИ 
 

ТЕНДЕНЦИИ РАЗВИТИЯ ПРОЦЕССОВ МЕМБРАННОГО РАЗДЕЛЕНИЯ И 

МЕМБРАННЫХ НАНОТЕХНОЛОГИЙ 

Г. Бибилеишвили, К. Домианидзе 

(Инжeнерный институт мембранных технологий Грузинского техническoгo университета) 

 

Резюме: Освещены уникальные возможности нанотехнологии; рассмотрены изменения, которые 
связаны с их использованием в различных направлениях науки, технологий, в высокотехнологических отраслях 
прикладной науки и в социальной сфере. В рамках наноразмеров показаны проблемы практического 
использования текущих мембранных процессов, их использование для реализации многих приоритетных 
тенденций наноиндустрии. Приведены фундаментальные и практические пути развития мембанных процессов 
разделения, а также тенденции развития мембранных технологий для промышленной реализации в различных 
сферах деятельности человека. 
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xelsawyoTmSenebloba 

 

 

ultraiisferi gamosxivebis mavne zemoqmedeba adamianis 

janmrTelobaze da misi gazomva naxevradgamtariani dozimetriT 

T. laferaSvili, d. laferaSvili, m. elizbaraSvili, o. kviciani  

(saqarTvelos teqnikuri universitetis v. WavWaniZis saxelobis kibernetikis instituti)  

 

ultraiisferi (UV) ewodeba eleqtromagnitur talRebs, romelTa sixSire adamianis 

Tvalis mier iisfrad identificirebuli sinaTlis sixSireze metia da rentgenis sxivebis 

sixSireze naklebia. UV gamosxivebas ultraiisfers imitom uwodeben, rom is uxilavia 

adamianis TvalisaTvis, Tumca xilulia zogierTi saxeobis frinvelisaTvis. adamiani ver 

aRiqvams UV sinaTles, radgan 300_400 nm talRis sigrZis Sesabamis sinaTles blokavs Tva-

lis broli, xolo ufro mokle talRas _ rqovana, Tumca baduras fotoreceptorebi 

mgrZnobiarea axlo ultraiisferi sinaTlis mimarT da is, visac ara aqvs linzebi, UV-s 

aRiqvams moTeTro lurj da moTeTro iisfrad. 

UV radiaciis zemoqmedeba adamianis janmrTelobaze SeiZleba iyos sasargebloc da 

didi zianis momtanic. magaliTad, UV aris D vitaminis warmoqmnis stimulatori adamianis 

sxeulSi, gamoiyeneba fsoriazis da sxva daavadebebis samkurnalod, magram misma Warbma 

zemoqmedebam SeiZleba gamoiwvios Tvalis kataraqta, lokaluri an sistemuri imunodefici-

ti; damtkicebulia, rom mas SeuZlia kibos gamowvevac. 2011 wlis 13 aprils adamianis 

janmrTelobis dacvis kibos Semswavleli saerTaSoriso komisiis mier yvela kategoriis 

da yvela talRis sigrZis UV radiacia Setanili iyo adamianis janmrTelobisaTvis mavne 

zemoqmedebis riskis yvelaze maRal _ I jgufSi. amitom UUV gamosxivebis wyaroebis, 

dedamiwamde moRweuli mzis gamosxivebis intensiurobis geografiul-regionul mdebareo-

baze damokidebulebis kvleva da radiaciis dozis raodenobrivi gansazRvris meTodebis 

damuSaveba Tanamedroveobis erT-erTi aqtualuri sakiTxia adamianis janmrTelobaze UV 

radiaciis zemoqmedebiT gamowveuli paTologiebis dasadgenad da maTi prevenciis mizniT. 

dedamiwaze UV radiaciis bunebrivi wyaroa mze (xelovnurad UV radiacia miiReba 

specialuri milakebiT). 1-l nax-ze naCvenebia mzis mier gamosxivebuli energiis speqtruli 

ganawileba dedamiwis atmosferos gareT da ekvatorze [1]. UV radiacia Seadgens mzis mier 

gamosxivebuli mTliani energiis 10%-s vakuumSi. UV radiaciis maRalenergetikuli, anu 

Soreuli ultraiisferi nawili (talRis sigrZe 10 – 129 nm), romelsac aqvs ionizaciis 

unari, STainTqmeba azotis da ufro Zlierad molekuluri Jangbadis mier. amitom igi 

haerSi Zalian mokle gzas gadis da dedamiwis zedapiramde ver aRwevs. dedamiwis 

zedapiramde moRweuli UV radiacia xasiaTdeba Zlieri biologiuri zemoqmedebiT da is 

fotonebi, romelTa energia ionizaciisaTvis sakmarisi ar aris, zemoqmedebs molekulebis 

qimiur bmebze da iwvevs molekulis dazianebas. miuxedavad imisa, rom UV uxilavia 

adamianis TvalisaTvis, maTma didma umravlesobam icis adamianis kanze misi zemoqmedebis 

Sesaxeb _ iwvevs damwvrobas an garujvas.  
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 nax. 1. mzis gamosxivebis speqtri. 1 _ mzis gamosxiveba atmosferoSi (ruxi), 2 _ zRvis doneze (Savi), 

uwyveti xaziT naCvenebia Savi sxeulis gamosxiveba 52500 C_ze [1] 
 

talRis sigrZis mixedviT UV radiaciis klasifikacia zogjer xdeba garkveul pro-

cesebze misi aqtiuri zemoqmedebis SesaZleblobebis gaTvaliswinebiT: garujvis _ UV-A (315 

– 400) nm; damwvrobis gamomwvevi _ UV-B (280 – 315) nm da saSiSi _ UV-C (100_280) nm sxivebi an 

kidev Semdegnairad: UVA (320_400) nm; UVB (280_320) nm; UVC (200_275) nm. saerTaSoriso 

standartad miRebulia ISO-21348 klasifikacia (ix. cxrili 1). JangbadiT blokirebulia mzis 

mier gamosxivebuli UV radiaciis 97%.  

cxrili 1 
 

ultraiisferi gamosxivebis klasifikacia ISO-21348 standartiT [2] 

 

speqtruli 

qvekategoria 

talRis sigrZis 

diapazoni, nm 

energetikuli 

diapazoni, ev 
aRweriloba 

UV 400–100  ultraiisferi 

UVA 400–315 3.10–3.94 
ultraiisferi A, grZeltalRiani, Savi 
sinaTle 

NUV 400–300 3.10–4.13 
axlo ultraiisferi, xiluli mwerebis, 
frinvelebis da TevzebisTvis  

UVB 315–280 3.94–4.43 ultraiisferi B, saSualo talRebi 

MUV 300–200 4.13–6.20 Sua ultraiisferi 

UVC 280–100 4.43–12.4 
ultraiisferi C, mokletalRiani, 
baqteriociduli  

FUV 200–122 6.20–10.16 Sori ultraiisferi 

H Lyman-α 122–121 10.16–10.25 wyalbadis liman α  

EUV 121–10 10.25–124 Soreuli ultraiisferi 

VUV 200–10 6.20–124 vakuumuri ultraiisferi 
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UV-C radiacia, sabednierod, dedamiwis zedapiramde ver aRwevs; Sua ultraiisferi 

UV-B ifiltreba JangbadiT, magram damwvrobis gamowveva SeuZlia UV_B (280_315 nm) radiaciis 

dedamiwamde moRweul mcire nawilsac (mcire nawilia D vitaminis warmoqmnaSi monawile UV 

radiacia, romlis pikia 295 _ 297 nm). dedamiwamde moRweuli UV radiaciis didi nawilia 

UV-A (315_400 nm), romelic ar iwvevs kanis damwvrobas, Tumca SeuZlia kanis xangrZlivi 

dazianeba. ultraiisferi fotoni azianebs cocxali organizmis dnm-s sxvadasxva gziT, 

dazianebuli molekula sworad veRar funqcionirebs, ramac SeiZleba kibos ujredis 

warmoqmnas Seuwyos xeli. UUV radiaciis zemoqmedeba daucvel Tvalze iwvevs rqovanas 

anTebas da “Tovlis sibrmaves”. 

ozonis fena sxvadasxva simaRleze sxvadasxvaa da amitom gansxvavebulad xdeba UV 

radiaciis blokireba. UV-C radiacia TiTqmis mTlianad blokirebulia atmosferoSi mole-

kuluri Jangbadisa 100–200 nm da ozonis mier 200–280 nm intervalSi. ozoni blokavs agreTve 

UV-B radiaciis did nawils, xolo UV-A radiacia Znelad urTierTqmedebs ozonTan da misi 

udidesi nawili aRwevs dedamiwamde.  

rogorc aRvniSneT, dedamiwaze yvelaze saSiSi UV radiaciis bunebrivi wyaroa mzis 

sinaTle, romlis Zliermoqmedi nawili STainTqmeba dedamiwis garemomcveli Jangbadisa da 

azotis atomebis ionizaciis Sedegad. Tumca UV radiaciis is nawilic, romelic dedamiwis 

zedapiramde aRwevs, aris adamianis janmrTelobisaTvis Zalze saSiSi. amas emateba speci-

fikuri saqmianobisas xelovnuri UV radiaciis zemoqmedebis riski, radgan UV radiacia 

iwvevs qimiur reaqcias da fluorescencias zogierT masalaSi, rac gansazRvravs kidec mis 

mravalmxriv gamoyenebas industriaSi, medicinaSi, mecnierebaSi. sxvadasxva mizniT gamoiye-

neba sxvadasxva talRis sigrZis, intensiurobis da xangrZlivobis UV radiacia. adamianis 

janmrTelobis usafrTxoebisaTvis aucilebelia masze moqmedi UV radiaciis dozebis 

monitoringi. amisaTvis Zalze mniSvnelovania radiaciis sazomi aparaturis gamoyenebis 

arealis gafarToeba.  

adamianze UV radiaciis zemoqmedebas ikvleven aparaturiT, romlis ZiriTadi Semad-

geneli nawilia UV radiaciis dozimetri _ mis Sesasvlelze dacemuli UV radiaciis 

sazomi mowyobiloba. igi mzaddeba UV radiaciisadmi mgrZnobiare fotodiodis safuZvelze 

masTan mierTebuli filtrebis, kvebis wyaros, eleqtruli signalis gamaZliereblis, ana-

logur-cifruli gardamqmnelisa da indikatoruli an/da Camweri mowyobilobis gamoye-

nebiT. dozimetris mTavari Semadgenelia deteqtori, romlis daniSnulebaa eleqtroma-

gnituri gamosxivebis aRmoCena, misi energiisa da intensiurobis gazomva [3].  

rogorc me-2 nax-dan Cans, UV gamosxivebis dozimetris ZiriTadi nawilia ultrai-

isferi gamosxivebis deteqtori _ fotodiodi, romlis Sesasvlelze moTavsebulia saTanado 

 

 
 

nax. 2. ultraiisferi gamosxivebis dozimetris blok-sqema [4]. 1 _ UV radiaciis filtri;  

2 _ UV fotodiodi; 3 _ gamaZlierebeli; 4 _ analogur-cifruli gardamqmneli;  

5 _ logikuri sqema, 6 _ displei, 7 _ kvebis bloki 
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filtri, xolo gamosasvlelze signalis gamaZlierebeli mowyobiloba. deteqtoridan ga-
momavali uwyveti (analoguri) signali gardaiqmneba cifrul signalad da displeis 

saSualebiT miewodeba momxmarebels. 

UV gamosxivebis naxevradgamtariani dozimetris dasamzadeblad SemoTavazebulia fo-

todiodi, romelic miiReba galiumis fosfidze 15_20 nm sisqis oqros Txeli firis dafeniT. 

galiumis fosfidis (GaP) STanTqmis koeficientis damokidebuleba dacemuli talRis 

sigrZeze, gazomili speqtrometr IVENTUS-is saSualebiT naCvenebia me-3 nax-ze, saidanac 

naTlad Cans, rom GaP Zalze mgrZnobiarea UV_B radiaciis didi nawilisa da mTlianad  

UV _ A radiaciis mimarT; meore mxriv, literaturidan cnobilia da Cven mierac araerTgzis 

iqna eqsperimentulad dadasturebuli [5, 6], rom zemoT miTiTebul ubanSi praqtikulad 

gamWvirvalea oqros Txeli (sisqe 15_20 nm) fena. amitomaa SesaZlebeli Au/GaP-is bazaze UV 

gamosxivebis maRali mgrZnobiarobis fotodeteqtoris damzadeba.  

 
 

  
nax. 3. galiumis fosfidis STanTqmis speqtri 

 

Au/GaPPSotkis fotodiodebis dasamzadebad gamoviyeneT III_V jgufis naxevrad 

gamtarze oqros qimiuri meTodiT dafenis teqnologia (cxrili 2) [5]. dafenis Semdeg 

liTon-naxevrad gamtaris Au/GaPGgadasvlis Semcveli struqtura iWreboda 4_20 mm2 zomis 

nawilebad da TiToeuli nawili magrdeboda spilenZis korpusSi; Au/GaPGfirfitaze oq-

roTi dafenili zedapiris mopirdapire zedapirze winaswar iyo damzadebuli dabali wina-

Robis omuri kontaqti, romelic, iseve rogorc oqros barieruli kontaqti, wvrili 

vercxlis mavTuliT ukavSirdeboda spilenZis korpusSi erTmaneTisagan izolirebulad 

CamontaJebul gamosasvlelebs. me-4 nax-ze naCvenebia Cven mier damzadebuli Au/GaP Sotkis 

diodi.  

cxrili 2 

galiumis fosfidze oqros Txeli firis qimiuri dafena 
 

liToni xsnaris Sedgeniloba raodenoba, g/l 
temperatura, 

0C 
dro, wT 

Au HAuCl4 . 3H2O   0.5 20 0.5 _ 1 
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fotodiodis fotoeleqtruli maxasiaTeblis gasazomad da Casawerad gamoyenebuli 

iyo danadgari, romlis blok-sqema aRwerili iyo adre [6] da praqtikulad identuria me-2 

nax-ze warmodgenili UV dozimetris blok-sqemisa. 

 

 
 

 nax. 4. Au/GaP-is bazaze damzadebuli Sotkis fotodiodi. 1_spilenZis korpusi, 2_Au/GaPGstruqtura, 

3_omuri kontaqti, 4_vercxlis mavTuli, 5_gamosasvleli 

 

amrigad, danadgars, romlis blok-sqema warmodgenilia me-2 nax-ze, SeuZlia dozi-

metris funqciis Sesruleba, Tu fotodeteqtorad Sesasvlelze gamoyenebuli iqneba Au/GaP 

Sotkis diodi saTanado filtrebiT. aseTi UV dozimetriT SesaZlebelia rogorc UVA 

(320_400 nm), aseve UVB (280_320 nm) radiaciis dozis gazomva da Cawera dasxivebis mTeli 

periodis ganmavlobaSi. amasTan, farTo moxmarebisaTvis gankuTvnili dozimetris ZiriTadi 

maxasiaTeblebia: maRali speqtruli mgrZnobiaroba, simsubuqe da moxerxebuloba eqsplua-

taciis dros, rasac Au/GaP Sotkis fotodiodis bazaze Seqmnili naxevradgamtariani UV 

dozimetri srulad daakmayofilebs. 
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xelsawyoTmSenebloba 

 

ultraiisferi gamosxivebis mavne zemoqmedeba adamianis 

janmrTelobaze da misi gazomva naxevradgamtariani dozimetriT  

T. laferaSvili, d. laferaSvili, m. elizbaraSvili, o. kviciani  

(saqarTvelos teqnikuri universitetis v. WavWaniZis saxelobis kibernetikis instituti) 

 

reziume: naSromSi aRwerilia UV gamosxivebis wyaroebi, maTi speqtruli ganawileba, 

UV klasifikacia, gamosxivebis intensiuroba dedamiwis sxvadasxva geografiuli regionis 

mixedviT; Seswavlilia misi mavne zemoqmedeba adamianis janmrTelobaze, gansakuTrebiT 

kibos warmoqmnis riskze. ganxilulia ultraiisferi gamosxivebis gazomvis meTodi da 

dozimetris muSaobis principi. SemoTavazebulia naxevradgamtariani dozimetri Au/GaP 

Sotkis fotodeteqtoris bazaze.  

 

 

INSTRUMENT-MAKING INDUSTRY 
 

HURTFUL INFLUENCE OF THE ULTRA-VIOLET RADIATION ON THE HUMAN’S 
HEALTH AND UV SEMI-CONDUCTOR DOSIMETER 

T. Laperashvili, D. Laperashvili, M. Elizbarashvili, O. Kvitsiani 

(V. Chavchanidze Institute of Cybernetics of the Georgian Technical University) 

 

 Resume: There are described sources of the ultra-violet radiation, their spectral distribution, UV classification, 

distribution of the radiation intensity in different geographic region of the earth. The hurtful influence on human’s 

health, especially development of the skin cancer was studied. The methods of UVR measurement and the principles of 

UV dosimeter are described. The design on the Au/GaP Schottky photo detector based UV semi-conductor dosimeter is 

proposed. 

 

 

ПРИБОРОСТРОЕНИЕ 
 

ВЛИЯНИЕ УЛЬТРАФИОЛЕТОВОГО ИЗЛУЧЕНИЯ НА ЗДОРОВЬЕ ЧЕЛОВЕКА И 

ЕГО ИЗМЕРЕНИЕ ПОЛУПРОВОДНИКОВЫМ ДОЗИМЕТРОМ 

Т. Лаперашвили, Д. Лаперашвили, М. Элизбарашвили, О. Квициани  

(Институт кибернетики им. В. Чавчанидзе Грузинского технического университета) 

 

Резюме: Описаны источники ультрафиолетового излучения, их спектральное распределение, UV 

классификация и распределение интенсивности UV излучения в разных географических регионах Земли. 

Изучено его вредное влияние на здоровье человека, особенно в связи с риском появления рака кожи. 

Рассмотрен принцип работы и предложен метод создания УФ дозиметра на основе диода (фотодетектора) 

Шотки Au/GaP. 
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xelsawyoTmSenebloba 

 

 

wyalbadis ionebis aqtiurobis maCvenebeli pH-is  gansazRvris 

eleqtroduli sistemebi 

 T. Zagania, a. doliZe, v. fadiuraSvili, q. maxaSvili, n. iaSvili 

(saqarTvelos teqnikuri universiteti) 

 

xsnaris maxasiaTebeli pH tute-mJavuri Tvisebebis maCvenebelia, romelic gansazRvravs 

wylian (da warmosaxviT uwylo) garemoSi mimdinare bunebriv da adamianis mier orga-

nizebuli praqtikulad yvela procesis mimarTulebas da siCqares.   

pH-is sazomebi gamoiyeneba metalurgiaSi, antibiotikebis warmoebaSi, Camdinari 

wylebis mJavianobis kontrolisa da neitralizaciisaTvis, energetikaSi, safeiqro, qimiur  

da sxva mraval teqnologiur procesSi. 

zogadad,  pH-is sazomi eleqtroduli sistema Sedgeba minis eleqtrodis, damxmare 

eleqtrodisa da eleqtrolituri gasaRebisagan. 

minisagan damzadebuli eleqtrodebisaTvis dadgenilia H-funqciis zeda zRvrebi 

20_950C temperaturaze; dadgenilia aseve minaSi Jangeulebis optimaluri koncentraciebi, 

romlebic uzrunvelyofs  H-funqciis maqsimalur zeda zRvars.  

miniseleqtrodiani pH-is sazomebi farTod gamoiyeneba  mecnierebis mraval dargSi. es 

imiT aixsneba, rom Tanamedrove liTiumis minis eleqtrodebis  gamoyenebis are bevrad 

ufro farToa, vidre kir-natriumis minis eleqtrodebisa. magaliTad, erT-erT specialur 

sawarmoSi organizebuli iyo liTiumis saSualebebis kompleqsis seriuli warmoeba pH-is 

gansazRvrisaTvis, romelic mTlianad akmayofilebda arsebul moTxovnebs. 

gazomvis meTodis standartizacia uzrunvelyofs pH-is gazomvis erTianobas, pH-is 

gansazRvris saSualebebis metrologiur momsaxurebas da xelmisawvdomobas.  

pH-is gansazRvris arsebuli Tanamedrove instrumentuli meTodebis gamoyeneba xels 

uwyobs  analizuri samuSaoebis sizustis donis gazrdas. am meTodebiT SesaZlebelia tute-

mJavuri titrirebis saboloo wertilis zusti gansazRvra, daleqvis da dayofis reaqciebis 

ufro srulad Catareba, nivTierebis sxvadasxva SedgenilobisaTvis axali reaqciebis 

gamoyeneba, produqtebis xarisxis zusti da swrafi kontroli, gaumWviri siTxeebis, 

suspenziebis, pastebis mJangavis da aRmdgenis fuZe-mJavuri Tvisebebis gansazRvra. 

miniseleqtrodiani pH-is sazomebi gansakuTrebiT warmatebiT gamoiyeneba  mrew-ve-

lobaSi. sxva arc erTi xerxiT ar miiRweva pH-is gansazRvris sizuste gasazom areSi mavne 

nivTierebebis ararsebobisas, rogorc aRniSnuli xelsawyoTi. maRaltemperaturuli minis 

eleqtrodebiT SesaZlebeli gaxda bunebrivi hidroTermuli wylebis Tvisebebis Seswavla, 

laboratoriul pirobebSi teqnologiuri procesebis imitireba, ramac ganapiroba 

samrewvelo pirobebSi maRaltemperaturuli procesebis warmarTva. 

mraval sawarmoSi danergilia ara marto pH-is avtomaturi kontroli, aramed avto-

maturi regulirebis sistemebic, romlebic xangrZlivi drois ganmavlobaSi warmatebiT 

funqcionirebda. amJamad igegmeba axali sawarmoebis daproeqteba da mSenebloba an 

arsebulis rekonstruqcia pH-is kontrolis teqnikuri saSualebebisa da avtomaturi 

regulirebis sistemebis gamoyenebis gaTvaliswinebiT. pH-is gazomva da kontroli, misi 
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avtomaturi regulireba gamamdidrebel fabrikebSi zrdis liTonebis amoRebas madnidan da 

mcire raodenobiT _ minarevebis koncentratis miRebas Zvirad Rirebuli reagentebis 

dabali gamosavlisas. magaliTad, pH-is  avtomaturi  regulireba  koleqtiuri  tyvia-

TuTiis sulfiduri madnebis flotaciisas amcirebs liTonis danakargs, xolo seleqciuri 

flotaciisas axdens tyviisa da TuTiis sulfidebis ukeT dayofas. mJavebis koncentraciis 

SenarCuneba  optimalur doneze mZime liTonebis madnebis gamotutvis procesSi 

mniSvnelovnad amcirebs mJavebis xarjs aRwarmoebis momatebisas, aparatis momsaxurebis 

vadas da narCenebSi liTonebis Semcvelobas. 

pH-is regulireba hidrolizis da daleqvis procesSi aseve amcirebs rogorc 

reaqtivebis xarjs, ise mavne minarevebis Semcvelobas warmoebis Sualedur produqtebSi, 

rac sabolood sagrZnoblad aumjobesebs produqciis xarisxs. 

pH-is avtomaturi regulirebiT xorcieldeba didefeqturi procesebi, xolo perio-

duli kontrolisas _ liTonebis seleqciuri sorbciis rTuli procesebi. eleqtrolitis 

pH-is kontroli spilenZis, nikelis, TuTiis eleqtrolizis dros amcirebs mavne minare-

vebis Semcvelobas liTonebSi da eleqtroenergiis xarjs. pH-is avtomaturi regulirebis 

saSualebiT SesaZlebeli gaxda iSviaTi liTonebis efeqturi qromatografiuli dayofa da 

maRali sisufTavis mqone nivTierebebis miReba. 

TiTqmis yvela koqsqimiur qarxnaSi moqmedebs saturatebis abazanis mJavianobis 

avtomaturi regulirebis sistema amiakis daWerisas koqsis airidan, rac aumjobesebs 

amoniumis sulfatis xarisxs. neitralizatorebSi arsebuli avtomaturi regulirebis 

sistemebiT SesaZlebelia gaizardos saboloo produqtis – piridinuli fuZeebis _ miReba. 

Camdinari wylebis neitralizacia da gawmenda warmoudgenelia pH-is gazomvisa da 

kontrolis gareSe. 

pH-is avtomaturi regulirebis sistemebi gamoiyeneba koqsis airisagan zogierTi 

Zvirad Rirebuli liTonis miRebisas. koqsqimiur warmoebaSi  pH-is  kontroli  da  avto-

maturi regulireba aumjobesebs meaparateebis   Sromis   pirobebs,  ar  aris aucilebeli  

sinjis  aReba momwamvleli da mavne nivTierebebis analizisaTvis, radgan gamoricxulia 

avariuli situaciebis Seqmna. 

mniSvnelovani gamoyeneba pova pH-is kontrolisa da avtomaturi regulirebis siste-

mebma farmakologiaSi antibiotikebis, vitaminebisa da sxva samkurnalo nivTierebebis 

mikrobiologiuri sinTezis procesebSi. mocemul doneze pH-is SenarCuneba fermentiorebSi 

amcirebs warmoebis cikls da zrdis sinTezuri nivTierebebis gamosavals. 

pH-is avtomaturi kontrolis sistemebi gamoiyeneba samkurnalo saSualebebis 

sinTezis reaqciebis Catarebisas wyalxsnarebSi da aseve Sereul gamxsnelebSi. amasTan, 

rogorc wesi, izrdeba sinTezuri produqciis gamosavali da mcirdeba Zvirad Rirebuli 

nedleulis xarji. 

organuli naxevarproduqtebis da saRebavebis warmoebis mravali teqnologiuri 

procesi kontroldeba pH-is sididis mixedviT. pH-is uwyveti kontroliT SesaZlebelia 

Semcirdes reagentebis xarji, gaumjobesdes produqtebis xarisxi, Sromis pirobebi.  pH-is 

kontroli da regulireba qloris warmoebaSi zrdis hipoqloratebis gamosavals da 

amcirebs eleqtroenergiis xarjs. amasTan, mcirdeba reaqtivebis xarji da umjobesdeba 

produqciis xarisxi. 

pH-is avtomaturi kontrolisa da regulirebis sistemebi gamoiyeneba rZemJava produq-

tebis, sxvadasxva konservisa da Saqris warmoebisas. qsovilebis gaTeTrebis da Rebvis 

procesebi umetesad tardeba pH-is kontroliT. mniSvnelovani gavrceleba pova avtomaturma 

pH-is sazomebma Camdinari wylebis pH-is gazomvisa da uwyveti kontrolisaTvis, rac 
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aucilebelia wylis gamwmendi sistemebis organizebisaTvis. raionul Tu zonalur 

agroqimiur laboratoriebSi ki aucilebelia niadagis nimuSebis mJavianobis sistematuri 

masobrivi gansazRvra.  

minis eleqtrodebiT miRweuli maRali sizustiT da analizatorebis didi 

mwarmoeblurobiT SesaZlebelia Sedges qveynis sxvadasxva  regionis  niadagis mJavianobis 

rukebi, optimaluri meTodiT ganawildes sasoflo-sameurneo kulturebi da gadawydes 

niadagis gakirianebis sakiTxebi.  pH-is sazomebi gamoiyeneba agreTve silosis, sasuqebis, 

sasaTbure meurneobis da, saerTod, soflis meurneobisa da kvebis produqtebis xarisxis 

kontrolisaTvis. 

 

 

                            

pH-is sazomi xelsawyos struqtura. 1 _ eleqtrodi; 2 _ maZlierebeli; 

3 _ sazomi sqema; 4 _ analogur-cifruli gardamqmneli; 5 _ indikaciis bloki;  6 _ kvebis bloki 

 

bevr sawarmoSi mravali teqnologiuri procesi mimdinareobs eqstremalur pirobebSi, 

kerZod, maRali temperaturisa da wnevis dros. amitom Tanamedrove pH- is sazomebis mniSv-

nelovani amocanaa iseTi eleqtroduli sistemebis Seqmna, romlebic uzrunvelyofs pH-is 

uwyvet gazomvas eqstremalur pirobebSi. pH-is sazomebis gamoyenebis SesaZlebloba maRal 

temperaturaze ganisazRvreba eleqtroduli minebis TvisebebiT. am Tvisebebis gamokv-

levebma 100 0C-ze mogvca axali monacemebi wyalbaduri funqciis da am sazRvrebis minis 

Sedgenilobaze damokidebulebis Sesaxeb. 

pH-is gazomvas 100 0C-ze maRal temperaturaze aqvs Semdegi Taviseburebebi: Zlierdeba 

minis qimiuri daSla, izrdeba moTxovnebi minis eleqtrodis korpusis eleqtruli 

izolaciisadmi, izrdeba aseve eleqtrodis potencialis arastabilurobis sxvadasxva 

wyaros roli, romelic dakavSirebulia, erTi mxriv, eleqtrodis minis nawilis arasta-

bilur maxasiaTeblebTan da, meore mxriv, damxmare eleqtrodTan. 100 0C-ze maRal 

temperaturaze gazomvisas izrdeba wneva, rac gansakuTrebul moTxovnebs uyenebs 

gadamwodebis konstruqcias, eleqtrodis simtkices, agreTve damxmare eleqtrodis 

konstruqcias da eleqtrolitur gasaRebs. 
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   cxrili 1 

zogierTi nivTierebis  pH-is mniSvnelobebi kombinirebuli eleqtrodebiT gazomvisas 

 

nivTiereba 

opti-

ma-

luri 

pH 

gazomvis 

diapazoni, 

mol/l 

tempe-

ratura, 
0C 

xelSemSleli 

ionebi 

amoniumi 4NH   4 – 10 1-10-5 0 - 50 2 , ,Ca K N    

kaliumi K   2 – 12 1-10-6 0 - 50  

kalciumi 2Ca 
 3 – 10 1-10-6 0 - 50  

ftoridi F   5 – 8 1-10-6 0 - 80 OH   

qloridi Cl  2 – 12 1-10-5 0 - 80 2 , , ,S Br I CN     

bromidi Br  2 – 12 1-10-6 0 - 80 2 ,S I   

nitrati 3NO  2 - 11 1-10-5 0 - 50 2,Cl NO   

 

1000C-ze maRal temperaturaze pH-is gansazRvrisTvis aucilebelia eleqtrode-

bisaTvis minis winaswari SerCeva. dadgenilia, rom am minebs aqvs wyalbaduri funqciidan 

mniSvnelovani gadaxrebi 125 0C-ze maRal temperaturaze. amis gamo sinTezirebulia mraval-

komponentiani sistemebis axali minebi:  SiO2 (60 – 67 mol%), Li2O (22 – 27%), Cs2O (1,4 – 3%),  

La2O3 (2 – 8%), BaO (1,9 – 4%), RO2 (1 – 7), xSirad 2% (R – Zr, Th, Ti). am minebisagan damzadebuli 

eleqtrodebisaTvis, rogorc ukve aRvniSneT, dadgenilia  H-funqciis zeda zRvrebi 20 da 95 
0C temperaturaze, agreTve saSualo eleqtrowinaRoba _ 20 0C. napovnia minaSi am 

Jangeulebis optimaluri koncentraciebi, romlebic uzrunvelyofs H-funqciis zeda 

maqsimalur zRvars: SiO2 (65 – 67%), Li2O (23 – 25%), Cs2O (3%), La2O3 (3 – 5%), BaO (2%), RO2 (2%),  

(R – Zr, Th,Ti). 

kvlevebma cxadyo, rom `sufTa~ Termuli damuSaveba (haeris TermostatSi gaxureba) 

2000C-mde temperaturaze naklebad axdens gavlenas minis eleqtrodul Tvisebebze, ufro 

maRal temperaturaze mcirdeba H-funqciis zeda zRvari, amasTan, E0 icvleba uaryofiTi 

mniSvnelobisaken.  

minis eleqtrodebis maxasiaTeblebze ufro arsebiT zemoqmedebas axdens qimiur-

teqnikuri damuSaveba 150 da 2000C-mde NaOH da HCl xsnarebSi. am pirobebSi SeimCneva 

normaluri potencialis (ΔEo) gadanacvleba da H-funqciis zeda zRvris gadaweva. (ΔEo) 

sididis temperaturaze damokidebulebis kanonzomieri cvlilebiT SeiZleba sididis 

  /Eo Eo t     0  Semotana, romelic warmoadgens `dreifis~ Eo temperaturul koeficients. 

es koeficienti erT-erTi mniSvnelovani maxasiaTebelia pH-is maRaltemperaturuli 

gazomvebisaTvis ama Tu im minis vargisianobis dadgenisas.  
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cxrili 2 

zogierTi nivTierebis  pH-is mniSvnelobebi arakombinirebuli eleqtrodebiT 

gazomvisas 

 

nivTiereba 
optimaluri 

pH 

gazomvis 

diapazoni, 

mol/l 

temperatura, 
0C 

xelSemSleli 

ionebi 

amoniumi 4NH   2 – 9 1-10 0 - 50  

liTiumi Li  2 – 12 1-10 0 - 50  

natriumi Na  8 – 11 1-10 0 -8 4, , ,K Li H NH     

kaliumi K   2 – 12 1-10 0 - 50  

magniumi 2Mg   4 – 12 1-10 0 - 50  

kalciumi 2Ca   2 – 12 1-10 0 - 50  

bariumi 2Ba   2 - 11 1-10 0 - 50  

spilenZi 2Cu   2 – 8 1-10 0 - 80 Ag  

kadmiumi 2Cd   2 – 8 1-10 0 - 50 Ag  

tyvia 2Pb   2 – 8 1-10 0 - 50 Ag  

ftoridi F   4 – 10 1-10 0 - 80 OH 
 

qloridi Cl  2 – 13 1-10 0 - 80 2
4, , ,I BF S CN   

 

bromidi Br  2 – 13 1-10 0 - 80 2,I S 
 

iodidi I   1 – 13 1-10 0 - 80 2S 
 

cianidi CN  4 – 13 1-10 0 - 80 2,I S 
 

sulfidi 2S   2 – 12 1-10 0 - 50  

vercxli Ag  4 – 13 1-10 0 - 80  

nitrati 3NO  2 – 12 1-10 0 - 50 4, ,I BF CSN  
 

                      

aseve didi mniSvneloba aqvs minis qimiuri mdgradobis Seswavlas. mizanSewonilia 

qimiuri mdgradobis Seswavlis iseTi meTodikis gamoyeneba, romelic mizanSewonili iqneba 

minisaTvis da minis eleqtrodis muSaobis pirobebTan miaxloebisaTvis. minis qimiuri 

mdgradobis SeswavlisaTvis gamoyenebulia fxvnilis meTodi, agreTve formirebuli 

zedapiris meTodi. qimiuri mdgradoba Seswavlilia 1n HCl-Tan, 1n NaCl-sa da wyalTan 

SedarebiT. wonis dakargva gamoiTvleba sawyisi zedapiris erTeulze. 

miRebuli Sedegebidan gamomdinare, SesaZlebelia davaskvnaT, rom nimuSis wonis mi-

xedviT danakargi sawyisi zedapiris erTeulze (P, g/sm2) mJavasa da wyalSi wrfiv damokide-

bulebaSia TiToeuli gamoyenebuli xsnaris zemoqmedebis droze (τ) 200 0C. es saSualebas 

iZleva davaxasiaToT sxvadasxva minis qimiuri mdgradobis  proporciulobis koeficienti 
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NmJave da neitraluri areebisTvis, Sesabamisad, K da KA. amasTan, dadgenilia, rom qimiuri 

mdgradobis droebiT damokidebulebebs tute areSi (1n NaOH) aqvs ufro rTuli xasiaTi, 

vidre mJave areSi, rac dakavSirebulia nimuSebis zedapiris did cvlilebasTan. 

wonaSi danakargis jP  damokidebuleba drois nebismier momentSi tute xsnarisaTvis 

Cveulebriv gamoisaxeba  Semdegi formuliT: 

1
,

1

B i

B ni

K

j n K
eP P

e



  





 

sadac KB minis mdgradobis damaxasiaTebeli konstantaa tute areSi. gantolebis gamoyeneba 

jP -s
 
gamosaTvlelad SeiZleba drois τi nebismier momentSi, Tu cnobilia Pτn  danakargi τn 

drois monakveTSi. eqsperimentul da gamoTvliT monacemebs Soris gansxvaveba zogierTi 

minisaTvis ar aRemateba 10%-s. 
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xelsawyoTmSenebloba 

wyalbadis ionebis aqtiurobis maCvenebeli pH-is  gansazRvris 

eleqtroduli sistemebi 

T. Zagania, a. doliZe, v. fadiuraSvili, q. maxaSvili, n. iaSvili 

(saqarTvelos teqnikuri universiteti) 

  

reziume: sxvadasxva xsnaris tute-mJavuri Tvisebebis maxasiaTebeli maCvenebeli pH  

mniSvnelovnad gansazRvravs wylian garemoSi mimdinare bunebriv da adamianis mier 

organizebul sxvadasxva qimiur procesebs, ris gamoc misi gazomva metad aqtualur 

amocanas  warmoadgens.  

statiaSi ganxilulia wyalxsnarebSi pH-is gansazRvris eleqtroduli sistemebi, maTi 

struqtura da Semadgeneli nawilebi. gansakuTrebuli adgili eTmoba minis eleqtrodebs 

da eqstremalur pirobebSi  pH-is gansazRvris sakiTxebs. 

 

 

 

INSTRUMENT-MAKING INDUSTRY 
 

ELECTRODE SYSTEMS FOR DETERMINATION OF THE  ACTIVITY OF  HYDROGEN  
IONS 

T. Dzagania, A. Dolidze, V. Padiurashvili, K. Makhashvili,  N. Iashvili 

(Georgian Technical University) 

 

Resume: The pH value determines to a great extent the  processes  proceeding in the aqueous medium, and 

hence its measurement is  quite topical. The paper deals with the electrode systems for determination of the pH value in 

solutions. Their structure and components are discussed. Much attention is given to glass electrodes and to pH 

measurements under severe conditions. 

 

 

ПРИБОРОСТРОЕНИЕ 
 

ЭЛЕКТРОДНЫЕ  СИСТЕМЫ  ОПРЕДЕЛЕНИЯ  ПОКАЗАТЕЛЯ  АКТИВНОСТИ  

ИОНОВ  ВОДОРОДА   pH 

Т. Дзагания,  А. Долидзе, В. Падиурашвили, К. Махашвили, Н. Яшвили 

(Грузинский технический университет) 

 

Резюме: Показатели  активности ионов водорода pH в значительной  степени определяют  как 

природные, так и процессы,  организованные человеком, происходящие в водной среде, и поэтому измерение  

pH является весьма актуальным.  

Рассмотрены электродные системы определения  в растворах, их структура и  составные части. 

Значительное внимание уделяется стеклянным электродам, а  также вопросу определения pH   в экстремальных 

условиях.  
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                                            rkinigzis transporti 

 

 

sasazRvro (sabaJo) gadamtvirTavi sadgurebis ganviTareba saqarTvelos 

pirobebSi 

b. didebaSvili, a. kakabaZe, t. kotrikaZe, o. Tvauri 

(saqarTvelos teqnikuri universiteti) 

 

saqarTvelo, rogorc cnobilia, warmoadgens satranzito qveyanas, romelic erT-

maneTTan akavSirebs dasavleTisa da aRmosavleTis (dasavleT evropas centralur da 

aRmosavleT aziasTan) da CrdiloeTisa da samxreTis qveynebs (ruseTsa da aRmosavleT 

evropas TurqeTTan, iranTan da somxeTTan). amisaTvis aucilebelia qveynis sarkinigzo 

infrastruqturis saTanadod ganviTareba.  

saqarTvelos TurqeTTan da Semdgom evropasTan dasakavSireblad aucileblad esaWi-

roeba Tanamedrove sasazRvro (sabaJo) gadamtvirTavi sadgurebis mSenebloba. es SeiZleba 

ganxorcieldes rogorc axalqalaqis, aseve valesa da baTumis mimarTulebiT. amJamad 

mimdinareobs axalqalaqis gadamtvirTavi sadguris mSenebloba. 

sasazRvro (sabaJo) gadamtvirTavi sadgurebis Taviseburebas warmoadgens is, rom 

yvela qveynis rkinigzas aqvs Tavisi gadamtvirTavi sadguri am qveyanaSiDSemosuli impor-

tuli tvirTebis gadasatvirTad da sabaJo operaciebis Sesasruleblad. gvxvdeba  iseTi 

gadamtvirTavi sadgurebic, sadac qveynebs Soris specialuri SeTanxmebiT, yvela gada-

satvirTi samuSao Tavmoyrilia erT adgilas, rac saWiroebs nakleb danaxarjebs da 

aiolebs vagonebiT sargeblobas. 

sadgurebs ganasxvaveben mimReb-gamgzavni, saxarisxebeli liandagebis, samgzavro da 

gadamtvirTavi mowyobilobebis ganlagebis mixedviT. am sadgurebis daproeqteba xdeba ise, 

rom uzrunvelyofili iyos vagonebis gadaadgilebis nakaduroba, sxvadasxva siganis 

liandagebis gadakveTis umciresi raodenoba da erTnairi siganis liandagebisaTvis cal-

keuli saxarisxebeli kompleqtebi, romelTa Soris ganlagdeba damxarisxebeli mowyo-

bilobebi. 

1-l a nax-ze moyvanilia gadamtvirTavi sadguris sqema, romelsac aqvs 1520 mm siganis 

liandagebis parkebi, gadamtvirTavi mowyobilobebi da 1435 mm siganis liandagebs Soris 

Tanmimdevruli ganlageba. gadamtvirTav mowyobilobebs vavonebi miewodeba da ukan 

brundeba nakadurad, gamwev liandagebze gadayenebis gareSe, rac gansakuTrebiT xel-

sayrelia mTliani marSrutebis an msxvil vagonTa jgufebis gadasatvirTad miwodebis 

dros. aseTi sadgurebisaTvis saWiroa didi sasadguro moedani.  

1-l b nax-ze moyvanil gadamtvirTavi sadguris sqemas aqvs mowyobilobebis komb-

nirebuli ganlageba. vagonebi gadatvirTvisaTvis miewodeba da ukan brundeba gamwevi 

liandagebiT, rac xelsayrelia vagonebis jgufebis miwodebisaTvis. aseTi sqemis sad-

gurebisaTvis saWiroa wina sqemasTan SedarebiT naklebi sigrZis sasadguro moedani. 

SesaZlebelia gamoviyenoT aseve ganivi tipis sqemebi sxvadasxva siganis liandagis mimReb-

gamgzavni parkebis paraleluri ganlagebiT _ maT Soris gadamtvirTavi mowyobilobebiT, 

magram aseTi sadgurebi saWiroebs ufro ganier sasadguro moedans. 
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nax. 1. gadamtvirTavi sadgurebis sqemebi. 1 _ angaruli tipis sawyobSi gadatvirTva;  

2 _ konteinerebisa da mZimewoniani tvirTebis gadamtvirTavi baqani; 3 _ xorblis gadamtvirTavi 

moedani; 4 _ miaxloebuli liandagebi; 5 _ gadatvirTva SemaRlebul baqanze; 6 _ saSiSi tvirTebis 

gadatvirTva; 7 _ samgzavro vagonebis wyvilTvlebis gadayenebis punqti; 8 _ ekipirebis 

mowyobilobebi lokomotivebisaTvis; 9 _ ekipirebis mowyobilobaTa variantebi 

    

sasazRvro samgzavro sadgurebze samgzavro vagonebis urikebis Sesacvlelad 

moewyoba specialuri gadasayenebeli punqtebi, romlebic ganlagdeba samgzavro 

mowyobilobebis paralelurad an Tanmimdevrulad adgilobrivi pirobebis 

gaTvaliswinebiT (nax. 2). matareblidan, romelic miemarTeba sxva mimarTulebiT, xsnian 

Siga mimosvlis vagonebs, saerTaSoriso mimosvlis vagonebs gadaayeneben urikebis 

gadasayenebel liandagze. am liandagebis sigane Sua (muSa) nawilSi  1508 mm-ia (SeiZleba 

1520 da 1435 mm siganis liandagebis urikebis dayeneba). am liandagze vagonebs ayeneben, 

Caxsnian da gadaayeneben (vagonebis awevisa da urikebis gamogorebisaTvis). 

 

 
 

nax. 2. samgzavro vagonebis urikebis gadayenebis punqtis sqema. 1, 2 _ 1520 mm siganis liandagebi;  

3 _ 1435 mm siganis liandagi; 4 _ urikebis gadasayenebeli liandagi; 5, 6, 8 _ Cixebi 1520 mm siganis 

liandagebisaTvis; 7, 9 _  Cixebi 1435 mm siganis liandagebisaTvis 

 

 
saqarTvelo-TurqeTis sazRvris is monakveTebi, sadac SesaZlebelia rkinigziT dakav-

Sireba (axalqalaqi, vale, baTumi), xasiaTdeba rTuli topografiuli pirobebiT; aq grZivi 

sqemebis gamoyeneba izRudeba. ufro mizanSewonilia ganivi tipis sqemebis gamoyeneba 

sxvadasxva siganis liandagis mimReb-gamgzavni parkebis paraleluri ganlagebiT. aseT sad-
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gurebze gadasatvirTi moednebi ise ganlagdeba, rom maT erTi mxridan uyeneben  1520 mm 

siganis liandagebs, xolo meore mxridan _  1435 mm siganisas. sxvadasxva siganis lian-

dagebis gadakveTa gamoricxulia da sistemebic viTardeba damoukideblad. 

me-3 nax-ze warmodgenilia ganivi tipis sqema, sadac paralelurad aris ganlagebuli 

rogorc orive mimarTulebis ZiriTadi parkebi (mimReb-gamgzavni, maxarisxebeli), aseve maT 

Soris paralelurad ganTavsebuli vagonebis urikebis gadayenebis punqti, vagonidan 

vagonSi da vagonidan sawyobSi gadamtvirTavi mowyobilobebi, salokomotivo depo, 

vagonebisa da lokomotivebis SemkeTebeli saamqroebi, sxvadasxva daniSnulebis sawyobebi 

da samomsaxuro Senobebi.  

 

 
     

nax. 3. ganivi tipis gadamtvirTavi sadguris axali sqema. 1 _ samomsaxuro, 2 _ vagonebis mimdinare 

Sevsebis saamqro, 3 _ vagonebis urikebis samrecxao punqti, 4 _ ekipireba, 5 _ samomsaxuro Senoba,  

6^ _ saliandago distanciis punqti, 7 _ sakontaqto qselis samorigeo punqti, 8 _ sawvav-sapoxi 

masalebis sawyobi, 9 _ satumbi, 10 _ nedli qviSis sawyobi, 11 _ qviSiT gasamarTi punqti,  

12 _ saxelosnoebis depo, 13 _ vagonidan vagonSi an vagonidan sawyobSi gadasatvirTi punqti,  

14 _ samgzavro parki 

      

saqarTvelos evrokavSirTan asocirebis xelSekrulebis dadebis Semdeg kidev ufro 

mniSvnelovani gaxda saqarTvelos evropasTan damakavSirebeli gzebi rogorc sarkinigzo, 

ise saavtomobilo, rac gamowveuli iqneba savizo da sabaJo reJimebis gauqmebiT. amasTan, 

ivaraudeba mgzavrTa da tvirTnakadebis gazrda. es yvelaferi ki dakavSirebulia sagzao 

infrastruqturis gaumjobesebasTan. axali Tanamedrove sasazRvro (sabaJo) gadamtvirTavi 

sadgurebis mSenebloba am miznis miRwevis erT-erTi ZiriTadi Semadgeneli nawilia.  

 

 

literatura_REFERENCES_ЛИТЕРАТУРА: 

 

1. Савченко И. Е.,  Акулиничев В. М.,   Правдин Н. В.  и др. Железнодорожные станции и узлы (под ред. В. М. 

Акулиничева). М.: Транспорт, 1992. 

2. Ветрухов  Е. А., Гулев Я. Ф.  Грузовые станции. М.:  Транспорт, 1974. 

3. Правдин  Н. В., Щубко В. Г.  Железнодорожные станции и узлы (задачи, примеры, расчеты). М.:  Маршрут, 

2005. 

 

 

        



92 
 

 rkinigzis transporti 
 

sasazRvro (sabaJo) gadamtvirTavi sadgurebis ganviTareba saqarTvelos 

pirobebSi 

b. didebaSvili, a. kakabaZe, t. kotrikaZe, o. Tvauri 

(saqarTvelos teqnikuri universiteti) 

 

reziume:  statiaSi ganxilulia saqarTveloSi sasazRvro (sabaJo) gadamtvirTavi 

sadgurebis ganviTarebis saWiroeba, aseTi tipis sadgurebis Taviseburebebi da arsebuli 

sqemebis tipebi. SemoTavazebulia  sasazRvro (sabaJo) gadamtvirTavi sadguris axali ga-ni-

vi tipis sqema, romelSic gaTvaliswinebulia saqarTvelos topografiuli pirobebi. 

sqemaze paralelurad da kompaqturad aris ganTavsebuli rogorc orive mimarTulebis 

ZiriTadi parkebi, aseve vagonebis urikebis gadayenebis punqti, vagonidan sawyobSi 

gadamtvirTavi mowyobilobebi,  sxvadasxva daniSnulebis depoebi, saamqroebi, sawyobebi da 

samomsaxuro Senobebi. 

 

 
RAILWAY TRANSPORT 

 
DEVELOPMENT OF BORDER (CUSTOMS) TRANSFER STATION IN THE 
CONDITIONS OF GEORGIA 

B. Didebashvili, A. Kakabadze, T. Kotrikadze, O. Tvauri 

(Georgian Technical University) 

  

Resume: There are considered the necessary requirement for development of new transversal type border 

(customs) transfer stations in Georgia, features of this type of stations and the types of current schemes. By authors are 

proposed the new transversal type of border (customs) transfer station, in that are stipulated topographic conditions of 

Georgia. On the scheme in parallel and compactly there are arranged yards of both directions as well car trucks 

replacement points, handling devices for cargo unloading from carriages to warehouse, various depots, shops, 

warehouses and service facilities.  

 
 

ЖЕЛЕЗНОДОРОЖНЫЙ  ТРАНСПОРТ 
 

РАЗВИТИЕ ПОГРАНИЧНЫХ (ТАМОЖЕННЫХ) РАЗГРУЗОЧНЫХ СТАНЦИЙ В 
УСЛОВИЯХ ГРУЗИИ 

Б. Дидебашвили, А.  Какабадзе, Т. Котрикадзе, О. Тваури 

(Грузинский технический университет)               

 

 Резюме: Рассмотрены необходимость развития пограничных (таможенных) разгрузочных станций в 

Грузии, особенности таких типов станций и существующие типы схем. Предложены новые поперечные типы 

схем пограничных (таможенных) разгрузочных станций. На схеме параллельно и компактно размещены как оба 

направления основных парков, так и пункты установки вагонных тележек, оборудование перегрузки с вагонов 

на склад, разного назначения депо, цеха, складские и обслуживающие здания. 
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Lagraruli meurneoba 

 

 

limonis jiSebi – meierisa da vilafrankas Soreuli hibridizaciis 

gziT Catarebuli hibridologiuri analizis Sedegebi 

n. yifiani 

(ak. wereTlis saxelmwifo universiteti) 

 

citrusovanTa gvarSi Semavali saxeobebidan limons mniSvnelovani adgili ukavia. es 

ganpirobebulia imiT, rom misi nayofi Seicavs adamianisaTvis sasargeblo biologiurad 

aqtiur nivTierebebs. maRali wvnianoba, sasiamovno aromati da gemo, Saqrebis, peqtinovani 

nivTierebebis, organuli mJavebis, mineraluri nivTierebebis da aseve sxva mravalgvari 

biologiurad aqtiuri sasargeblo nivTierebebis maRali koncentracia ganapirobebs li-

monis ara marto kvebiT da dietur, aramed samkurnalo-profilaqtikur Rirebulebebsac. 

cnobilia, rom limonis samrewvelod gavrcelebis erT-erTi malimitirebeli faqtoria is, 

rom igi araa yinvagamZle. 

limonis yinvagamZle da uxvmosavliani, saukeTeso xarisxis nayofis momcemi, da-

avadebebisa da mavneblebisadmi imunuri Tvisebebis mqone jiSebis gamoyvana SesaZlebelia 

hibridizaciaSi iseTi rekombinantebis CarTviT, romlebic ar Seicavs an mcire raodenobiT 

Seicavs nayofis gemuri Tvisebebis Semcvel nivTierebebs; iseTebs, rogoricaa naringini, 

poncirini da sxva arasasiamovno aromatisa da surnelebis mqone ingredientebi. 

am amocanis gadasawyvetad mama-komponentad gamoyenebul iqna SoTa rusTavelis erov-

nuli samecniero fondis mier dafinansebuli proeqtis ( # GNSF/ST 1-8/40) _ ,,citrusovanTa 

yinvagamZleobis amaRlebis problema da misi gadaWra Soreuli hibridizaciis meTodis 

gamoyenebiT’’ _ damuSavebisas Cven mier gamovlenili da SerCeuli genetikurad Secvlili 

trifoliatis spontanuri mutantebi: mutanti #1 da mutanti #2, romlebic ar Seicavs 

zemoaRniSnul nivTierebebs an ASeicavs umniSvnelo raodenobiT, xolo deda-komponentad 

CarTul iqna limonebis _ meierisa da vilafrankas jiSebi, romlebic f. Mmamforias 

saxelobis citrusovan mcenareTa genetikisa da seleqciis samecniero-kvleviTi labora-

toriis sakoleqcio nakveTebze izrdeboda (nax. 1 da nax. 2). 

 

    
nax.L1. meieris jiSis limoni 
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nax.L2. vilafrankas jiSis limoni 

 
Soreuli hibridizaciis ganxorcielebisas Catarebul iqna Semdegi saxis samuSaoebi: 

yvavilebis da kokrebis normireba, kastracia, damtverva, hibriduli nayofebis gamonaskvis 

maCveneblebze dakvirveba (nax. 3). 

 

 

 
 nax. 3. vilafrankas jiSis limonis damtverili  

yvavili izolatorSi 

 
Sejvarebis yvela kombinaciaSi naskvebis zrda-ganviTarebaze Catarebuli vizualuri 

dakvirvebis Sedegad dadgenil iqna, rom ganviTarebuli naskvebi garegnulad normaluria 

da srulad Seesabameba sawyis deda-komponentebad gamoyenebuli (meieri, vilafranka) mce-

nareebis naskvebisa da nayofis tipebs. kombinaciebis mixedviT Sejvarebis Sedegebi moyva-

nilia cxrilSi. 
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cxrili 
 

Llimonis jiSebis – meierisa da vilafrankas Soreuli hibridizaciis gziT Catarebuli 

hibridologiuri analizis Sedegebi 

 

# 
Kკombinaciis 

dasaxeleba 

Nნ
o
r
mi
r
eb

is
 T

ar
iR

i 

ka
s
t
r
ac

ii
s
 T

ar
iR

i 

damtverva I Semowmeba II Semowmeba 

gamonaskvu-

li nayofe- 

bis raode- 

noba, % 

T
ar

iR
i 

d
am
t
ve
r
il

i 
yv
av
il

eb
is

 

r
ao

d
en
o
b
a 

T
ar

iR
i 

Nn
as

kv
eb

is
 r

ao
d
en
o
b
a 

T
ar

iR
i 

Nn
as

kv
eb

is
 r

ao
d
en
o
b
a 

1 

limoni meieri 

da trifo-

liatis mutanti 

#1 

6.05 10.05 12.05 150 15.06 98 18.07 66 44 

2 

limoni meieri 

da trifo-

liatis mutanti 

#2 

6.05 10.05 12.05 150 15.06 92 18.07 64 42,7 

3 

Llimoni 

vilafranka da 

trifoliatis 

mutanti #1 

8.05 11.05 14.05 150 15.06 85 20.07 58 38.7 

4 

Llimoni 

vilafranka da 

trifoliatიs 

mutanti #2 

8.05 11.05 14.05 150 15.06 88 20.07 62 41.3 

 

rogorc cxrilidan Cans, 1-l SemTxvevaSi (limoni meieris trifoliatis mutant #1-

Tan kombinacia) gamonaskvuli yvavilebis raodenoba ufro metia (44 %), vidre me-2 SemTx-

vevaSiL(limoni vilafrankas trifoliatis mutant #1-Tan kombinacia), roca gamonaskvuli 

yvavilebis raodenoba Seadgens 38,7 %-s. oTxive kombinaciis Sedegebis Sedarebisas 

aRmoCnda, rom gamonaskvis procentis mixedviT, mcenare limoni meieridan procentulad 

miRebul iqna gamonaskvuli yvavilebis ufro meti raodenoba, vidre limon vilafrankasTan 

kombinaciebis mixedviT Sejvarebisas. rac Seexeba arsebul procentul sxvaobas, ko-

binaciebis mixedviT Sejvarebisas es ganpirobebulia jiSuri TaviseburebiT, Tumca aR-

niSnuli hibridologiuri muSaobis Sedegebi aris winapiroba imisa, rom Semdgomi 

seleqciuri muSaoba ufro farTo aspeqtiT warimarTos. 
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agraruli meurneoba 

limonis jiSebis – meierisa da vilafrankas Soreuli hibridizaciis 

gziT Catarebuli hibridologiuri analizis Sedegebi 

n. yifiani 

(ak. wereTlis saxelmwifo universiteti) 

 

 reziume: limonis yinvagamZleobis amaRlebis mizniT ganxorcielebul iqna Soreuli 

hibridizacia. kombinaciebis mixedviT Sejvarebul iqna limonebi _ meieri da vilafranka 

trifoliatis spontanur mutantebTan, ris Sedegadac miRebul iqna hibriduli nayofebi. 

Sejvarebis yvela kombinaciis naskvebis zrda-ganviTarebaze Catarebuli vizualuri dakvir-

vebis Sedegad dadgenil iqna, rom ganviTarebuli naskvebi garegani morfologiuri niS-

nebis mixedviT normaluria da srulad Seesabameba sawyis deda-komponentebad gamoyenebuli 

mcenareebis (meieri, vilafranka) naskvebisa da nayofis tipebs. Sedegebis Sedarebisas 

aRmoCnda, rom gamonaskvis procentis mixedviT, meieris jiSis limonis xidan ufro meti 

gamonaskvuli yvavili iqna miRebuli, vidre limon vilafrankasTan kombinaciebis mixedviT 

Sejvarebisas. 

 

 

AA AGRARIAN ECONOMY 

 

THE RESULTS OF HYBRIDOLOGICAL TEST FOR DISTANT HYBRIDIZATION OF 

LEMON –  MEYER AND VILLAFRANCA 

N. Kipiani 

(A.Tzereteli State University)  

 

Resume: Distant hybridization has been made for rising frost resistance of the lemon. According to 

combinations there have been crossed Lemon Meyer and Villafranca _ trifoliate to spontaneous Mutants and have been 

received a hybrid fruit. As a result of visual observation of growth and development of knot, it was determined, that 

according to external morphological signs the developed knots are fully consistent with types of knots and fruits 

(Meyer, Villafranca) used as mother-components. Comparing the results it was shown, that according to knots 

percentage much more flowers have been received from Lemon Meyer plant, than from its crossing with lemon 

Villafranca according to combinations.  
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 АГРАРНОЕ ХОЗЯЙСТВО 

РЕЗУЛЬТАТЫ ГИБРИДОЛОГИЧЕСКОГО АНАЛИЗА, ПРОВЕДЕННОГО ПО 

ЛИНИИ ОТДАЛЕННОЙ ГИБРИДИЗАЦИИ СОРТОВ ЛИМОНА _ МЕЙЕР И 

ВИЛАФРАНКА 

Н. Кипиани  

(Государственный университет им. А. Церетели) 

 Резюме: С целью повышения морозоустойчивости лимона была проведена отдаленная гибридизация. 

По комбинациям были скрещены лимоны сортов Мейер и Вилафранка со спонтанными мутантами трифолиаты 

и получены гибридные плоды. Во всех комбинациях скрещения в результате визуального наблюдения за 

развитием узелков было установлено, что по внешним морфологическим признакам развитые узелки 

нормальны и вполне соответствуют типам узелков и плодов растений (Мейер и Вилафранка), использованных в 

качестве начальных компонентов.  

При сравнении результатов оказалось, что от лимона Мейер было получено больше плодов, чем при 

комбинационном скрещивании с лимоном Вилафранка. 
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agraruli meurneoba 

 

 

zambaxis (Iris) gavrcelebis perspeqtiva saqarTveloSi 

g. RvalaZe  

(ak. wereTlis saxelmwifo universiteti) 

 

saqarTvelos ekonomikis ganviTarebisaTvis udidesi mniSvneloba aqvs miwis farTo-

bebis maqsimalurad aTvisebas rogorc soflad, ise qalaqad. am farTobebze mravalfunq-

ciur mcenareTa gaSenebiT mebaReobaSi Sesruldeba udidesi saqme dekoratiuli Tvalsaz-

risiT da Tanac Seiqmneba saeqsporto nedleulis SesaniSnavi bazebi. 

am mxriv mizanSewonilia gaSendes zambaxisebrTa ojaxis warmomadgeneli mravalw-

liani maradmwvane, yinva- da gvalvagamZle fesurebiani dekoratiuli mcenare _ zambaxi 

(Iris), romelsac aqvs fesvidan dawyebuli xmlis formis maradmwvane foTlebi, didi zomis 

sxvadasxva saxeobis, sxvadasxva feris ulamazesi TeTri, lurji, yviTeli yvavilebi da 

samwaxnagovani mravalTesliani kolofa nayofi. 

 

 

 
 

saqarTveloSi gavrcelebuli zambaxis zogierTi saxeoba 
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mTel msoflioSi zambaxis 200-mde saxeobaa gavrcelebuli. mas SexvdebiT italiaSi, 

safrangeTSi, xamxreT da CrdiloeT afrikaSi, samxreT amerikaSi da sxv. am kulturis 

moSenebas misdeven yirimsa da moldaveTSi rogorc dekoratiuli daniSnulebiT, ise 

eTerovani zeTis misaRebad. ruseTSi zambaxis 60-mde, xolo saqarTveloSi 11-mde saxeoba 

xarobs, maT Sorisaa samrewvelo daniSnulebis zambaxebic (ix. nax.). 

saqarTveloSi zambaxi ZiriTadad izrdeba velurad mdeloze, velsa da naxevrad 

udabnoSi, zogjer Waobsa da tenian adgilebSic. cnobilia zambaxis endemuri saxeobac qar-

Tuli zambaxis (Iris iberica) saxelwodebiT, mas iSviaTad vxvdebiT da isic kerZo sakarmidamo 

baRebSi. 

dRes zambaxs gadaSeneba emuqreba, maSin roca misi fesurebi erT-erTi saukeTeso 

nedleulia Zvirad Rirebuli uZvirfasesi eTerovani zeTis misaRebad, romelic gamoiyeneba 

rogorc parfiumeriaSi, ise medicinaSi. cnobilia, rom zambaxis eTerovani zeTis Sedgeni-

lobaSi Sedis: miristinis mJava (86 _ 91 %); ironi (10 _ 15 %), romelic eTerovan zeTs 

iisaTvis damaxasiaTebel surnels aZlevs; aldehidebi, furfuroli, nafToli, benzalde-

hidi; oleinis, pelargonis, bundecilis, laurinis, benzoinis mJavebi da sxv. zambaxis 

foTlebi mdidaria C vitaminiT. 

zambaxis eTerovani zeTi miiReba misi fesurebis gamoxdiT. igi warmoadgens Ria 

yviTeli feris myari konsistenciis nivTierebas iis surneliT. zambaxis eTerovani zeTis 

konsistencia ganpirobebulia miristinis mJavaTi. 

xalxur medicinaSi zambaxis nayens iyeneben oflmden, damamSvidebel da tkivil-

gamayuCebel saSualebad.  

Cven mier SemuSavebulia zambaxis fesurebisagan aromatizatoris (sanelebeli) miRebis 

meTodi. am aromatizatoris gamoyeneba SesaZlebelia kvebis mrewvelobaSi, kerZod, alko-

holiani da ualkoholo sasmelebis warmoebaSi da sakonditro nawarmis damzadebisas 

(daculia saavtoro uflebiT). amdenad, rogorc ukve aRvniSneT, saqarTveloSi droa daiw-

yos gamouyenebeli miwebis aTviseba da am miwebze iseTi mcenareebis gaSeneba, romlebic 

qalaqSi Seqmnis, erTi mxriv, ulamazes dekoratiul garemos, xolo, meore mxriv, Zvirad 

Rirebuli saeqsporto nedleulis bazebs. aseT mcenareebze didi moTxovnilebaa italiis, 

safrangeTis, samxreT afrikis da Crdilo amerikis eTerovani zeTebis sawarmoebSi. 

saqarTvelos udidesi SesaZlebloba aqvs gonivrulad awarmoos bunebrivi mcena-

reuli resursebi da gaxdes am resursebis eqsportiori qveyana, maT Soris iseTi marad-

mwvane dekoratiuli mcenarisa, rogoricaa zambaxi, romlis gaSenebasac udidesi eko-

nomikuri da socialuri efeqti eqneba.  

aRsaniSnavia isic, rom gasuli saukunis 90-ian wlebamde saqarTvelos didi gamoc-

dileba hqonda eTerovani zeTebis warmoebisa, romelic sagrZnoblad Semcirda da dRes mis 

ganaxlebas saTanado yuradReba sWirdeba. unda Seiqmnas saparfiumerio da eTerzeTovani 

nedleulis gadamamuSavebeli axali sawarmoebi, sadac dasaqmdeba mravali adamiani. 

yovelive es ki xels Seuwyobs Cveni qveynis ekonomikuri da socialuri mdgomareobis 

gaumjobesebas. 
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agraruli meurneoba 

 

zambaxis (Iris) gavrcelebis perspeqtiva saqarTveloSi 

g. RvalaZe 

(ak. wereTlis saxelmwifo universiteti) 

 

reziume: statia exeba saqarTveloSi rogorc dekoratiuli, ise samrewvelo 

daniSnulebis zambaxebis kultivirebas da eTerovani zeTis warmoebaSi samrewvelo 

nedleulad maT gamoyenebas, rasac udidesi ekologiuri, ekonomikuri da socialuri 

mniSvneloba aqvs. damuSavdeba qalaqebisa da soflebis auTvisebeli farTobebi, aRdgeba 

eTerovani zeTebis warmoebis tradicia da, rac mTavaria, Seiqmneba samuSao adgilebi. 

 

 

 
AGRARIAN ECONOMY 

PERSPECTIVE OF IRIS SPREADING IN GEORGIA 

G. Ghvaladze  

(A. Tzereteli State University) 

 

Resume: The cultivation of decorative and industrial irises and the use of ether-bearing plants as raw materials 

in Georgia has great ecological, economical and social importance. It will be cultivated of non-cultivated areas in cities 

and villages, it will be restored the tradition of ether-bearing plant industry and the most important is that it will be 

created new jobs. 

 

 

 

АГРАРНОЕ ХОЗЯЙСТВО 

 

ПЕРСПЕКТИВА РАСПРОСТРАНЕНИЯ РАСТЕНИЯ ИРИСА (IRIS) В ГРУЗИИ 

Г. Гваладзе  

(Государственный университет им. А. Церетели) 

 

Резюме: Выращивание декоративных и промышленных ирисов и использование эфиромасличных 

растений в качестве сырья в Грузии имеет большое экологическое, экономическое и социальное значение. 

Будут обрабатываться неосвоенные площади городов и селений, будет восстановлена традиция выращивания 

эфиромасличных растений и, главное, это создаст новые рабочие места.  
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msubuqi mrewveloba 

 

 

energosorbciuli Tvisebebis kvleva specfexsacmlis saZire masalebSi 

T. maRlakeliZe 

(ak. wereTlis saxelmwifo universiteti) 

 

 rezini warmoadgens vulkanizaciis produqts, romlis ZiriTadi Semadgeneli masalaa 

kauCuki da sxva damatebiTi komponentebi. rezinis narevis, anu receptis, SedgenilobaSi 

Seyvanili komponent-ingredientTa raodenoba da Tanafardoba damokidebulia nawarmis 

daniSnulebaze, struqturaze, damzadebis meTodze, vulkanizaciis reJimsa da sxva mraval 

faqtorze. 

 rezinis ZiriTadi nedleulis _ naturaluri an sinTezuri kauCukis da narevi kompo-

nentebis mravalferovneba (mavulkanizebeli agentebi, amaCqareblebi, aqtivatorebi, Semvsebebi, 

regeneratebi, damarbileblebi, antidamZveleblebi, forwarmomqmnelebi, saRebavebi, pigmentebi 

da a.S.), agreTve receptebis sxvadasxvaoba gansxvavebuli Tvisebebis mqone nawarmis miRebis 

saSualebas iZleva. aqedan gamomdinare, narevis Sedgenilobis recepti mniSvnelovnad aris 

damokidebuli nawarmis daniSnulebasa da damzadebis meTodze. MmagaliTad, rezinis narevSi, 

romelic mzaddeba wnevis qveS CamosxmiT, gazrdilia damarbileblebis raodenoba Ter-

moplastikuri polimerebis xarjze (polieTileni da polistiroli) da gamoyenebulia ma-

Ralstiroluri kauCuki, romelic uzrunvelyofs narevis saukeTeso denadobas 1.  

 miznobrivi daniSnulebis safexsacmle standartebSi: «Б», «БШ», «Малыш», «Мипора», 

«Порокреп», «Эластопора», «Эвапора» da «ПШ» markis rezinebi, agreTve «A»; «Б»; «В» markis 

forovani rezinebi, ~stironipi~ ~transporenti~ da sxv. zogadad mocemulia maTi fizikur-

meqanikuri Tvisebebi: simkvrive, simtkicis zRvari da wagrZelebis unari, narCeni wagrZeleba %-

iT, simagre, winaRoba xexisa da mravaljeradi Runvisadmi, magram ar aris mocemuli narevis 

Sedgeniloba, rac arTulebs prognozs, Tu ra daniSnulebiT SeiZleba maTi gamoyeneba.  

aRsaniSnavia, rom arsebul standartebSi ar aris normirebuli iseTi gansakuTrebuli 

Tviseba, rogoricaa energiis sorbcia, maSin rodesac evropuli qveynebis (CexeTi, avstria, 

germania, inglisi da sxv.) safexsacmle rezinebis standartebSi mniSvnelovnad miaCniaT norma-

tiuli zRvrebis Tvisebebis mixedviT gansazRvra, anu energiis sorbcia 2.  

 sorbcia myari sxeulebiT an siTxiT garemodan nivTierebis, airis, orTqlis STanTqmis 

procesia, romelic mimdinareobs STamnTqmeli sxeulebis masalis (sorbentebis) Tvisebebis 

cvlilebiT, aZlierebs an umetesad asustebs maT. es procesi SeiZleba warimarTos ornairad: 

1. sxeuls SeuZlia garemodan STanTqas nivTiereba (adsorbenti) mxolod zedapirulad;  

2. sorbirebuli nivTierebis molekulebi aRwevs myar sxeulebSi (e.i. adsorbirdeba). 

 adsorbciis da gaxsnis procesi umetesad mimdinareobs erTdroulad.  

 masalebze tenis zemoqmedebis fizikur-meqanikuri Tvisebebi damokidebulia masalis 

kapilaruli dasvelebiT gamowveul tenianobaze.  

 masalis kapilaruli dasvelebis meqanizmi warmodgenilia 1-l nax-ze, sadac Pr-iT aR-

niSnulia hidrostatikuri wnevis Zala, romelic warmoiqmneba siTxeSi CaZirul milSi. milSi 

siTxis awevis done gaiangariSeba formuliT  
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nax. 1. kapilaruli dasvelebis sqema 

 

 

h = 2  .
ۿ	ܛܗ܋

.୍		ܚ
,  

 

romelSic:  siTxis zedapiruli daZabulobaa; Q  dasvelebis kuTxis sidide; r  kapilarebis 

radiusi; g  Tavisufali vardnis sidide;		s. siTxis simkvrive.  

formulidan naTlad Cans, rom, rac ufro mcirea kapilarebis radiusi, miT metia milSi 

siTxis awevis done. kapilarul-forovani sxeulebis erT-erTi Taviseburebaa mocemul 

pirobebSi maTi datenianebisadmi midrekileba (garemos tenianobisa da temperaturis 

Sesabamisad), rasac wonasworobiTs tenianobas uwodeben.  

wonasworobiTi tenianoba pirdapirproporciulia fardobiTi tenianobisa da 

naturaluri tyavebisaTvis gamoisaxeba me-2 nax-ze warmodgenili mrudiT, xolo xelovnuri 

masalebisTvis gamoisaxeba me-3 nax-ze warmodgenili 1-li mrudiT.  

  

 
 

 nax. 2. wonasworobiTi tenianobis                                             nax. 3. sorbciis mrudi xelovnu- 

 mrudi qromiTa (1) da qromcirkoni-                                         ri tyavisaTvis (1) =90%-is dros  

  umiT daTrimluli tyavebisaTvis (2)                                       da naturaluri tyavisaTvis (2, 3),  

                                                                                                                                   roca  Seesabameba 40 _ 70%-s 
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sorbciis zemoaRniSnuli ganmartebis Sesabamisad, ,,energiis sorbcia~ warmoadgens nawa-

rmSi (tansacmeli, fexsacmeli da sxv.) gamoyenebuli masalebis mier (sazedapire, salanCe da 

sxv.) adamianis sxeulidan energiis STanTqmis process, romelic damokidebulia TviT nawarmis 

Taviseburebaze, konstruqciaze, calkeul detalTa sisqeze, detalTa paketSi fenaTa 

raodenobaze, saeqspluatacio garemoze da a.S. aRniSnulidan gamomdinare, nawarmSi gamoye-

nebuli masalebis mier adamianis sxeulidan gamoyofili energiis STanTqmis procesis 

regulireba mniSvnelovania da saWiroebs standartul normirebas.  

energiis sorbciis Semowmeba xdeba evropuli standartebis mixedviT gfr-is normebiT 

(standarti DUH 4843), romelic amowmebs masalebis amortizaciul Tvisebebs myar zedapirze 

siarulisas.  

cnobilia, rom Zalovani struqturebis (jari, policia) specfexsacmlis saZire masale-

bad ZiriTadad gamoyenebulia В da ВШ markis Savi da yavisferi salanCe rezinebi, avstriuli 

warmoebis poliureTanisa da polivinilqloridis ([CH2_CHCL_]n) LlanCebi. dasaxelebuli 

masalebis amortizaciuli Tvisebebis Semowmeba myar zedapirze siarulis imitaciiT da 

dazverviTi eqsperimentis saxiT Catarda CexeTSi, gotvaldovos teqnikuri universitetis 

masalaTmcodneobis kvleviT laboratoriaSi p. broSis monawileobiT. dazverviTi kvleve-

bisaTvis TiToeuli saxis masalaze Catarda sami paraleluri kvleva 10-10 wT-iani intervaliT 

da gaangariSebul iqna cdis saSualo mniSvnelobebi. eqsperimentis Sedegebi mocemulia 

cxrilSi. 
 

cxrili  

energiis sorbciis Semowmeba evropuli standartebis mixedviT 

 

nimuSis № saZire masalis dasaxeleba energiis sorbcia saSualo 

mniSvneloba 

1.1. 

1.2. 

1.3. 

В markis orfeniani yavisferi rezini 

 

26,3 

25,1 

23,4 

 

24,93 

2.1. 

2.2. 

2.3. 

ВШ markis erTfeniani Savi feris 

rezini 

 

26,16 

24,46 

23.6 

 

24,74 

3.1. 

3.2. 

3.3. 

poliureTanis lanCebi (avstria) 32,73 

29,51 

27,93 

 

30,05 

4.1. 

4.2. 

4.3. 

polivinilqloridis lanCebi 26.91 

26,86 

27,10 

 

26,95 

 

 eqsperimentiT gamovlinda, rom masalaTa mier energiis sorbcia ucvlelia 0-dan 50 

rxevamde sixSirisas, xolo 50-is zemoT 5 000 rxevis sixSiremde damokidebuleba gamoisaxeba 

mrudiT, romelic warmodgenilia me-4 nax-ze.  
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nax. 4. saZire masalebis amortizaciuli Tvisebebis  

energiis sorbciis mrudi 

 

energiis sorbciis mrudze naTlad Cans, rom, miuxedavad Runvadobis zrdisa, F 

kritikuli wertilis Semdeg energiis sorbciis procesi xasiaTdeba mudmivobiT. AaRniS-

nuli dazverviTi eqsperimentiT specfexsacmlebisTvis SerCeul saZire masalebSi ganisazRvra 

amortizaciuli Tvisebebis mqone energiis sorbciis maxasiaTeblis standartuli maCveneb-

lebis saSualo mniSvnelobebi. 
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 msubuqi mrewveloba 

 

energosorbciuli Tvisebebis kvleva fexsacmlis saZire masalebSi 

თ. maRlakeliZe  

(ak. wereTlis saxelmwifo universiteti) 

  

reziume: statiaSi mocemulia energiis sorbciis maxasiaTeblebis gansazRvra da speci-

aluri daniSnulebis fexsacmlis saZired zogierTi saxis masalis gamosayeneblad gaTva-

liswinebulia gotvaldovos teqnikuri universitetis (CexeTi) kvleviT laboratoriaSi Ca-

tarebuli dazverviTi eqsperimentis Sedegebi.  

 
 
 

LIGHT INDUSTRY 
 

INVESTIGATION OF ENERGY ABSORPTIVE PROPERTIES OF THE FOOT-WEAR 
SOLE MATERIALS 

T. Maglakelidze  

(A. Tzereteli State University) 

 

Resume: There are given in an active the explanations of energy absorption and presented the experimental 

results of laboratory tests carried out at Gotvaldov Technical University in Czech Republic on several sorts of special-

purposed foot-wear sole materials. 

 

 

 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 

 

ИССЛЕДОВАНИЕ ЭНЕРГОСОРБЦИОННЫХ СВОЙСТВ МАТЕРИАЛОВ ДЛЯ 

ПОДОШВЫ ОБУВИ 

Т. Маглакелидзе 

(Государственный университет им. А. Церетели) 

 

 Резюме: Дано толкование сорбции энергии и предусмотрены разведочные результаты экспериментов, 

проведенных в исследовательской лаборатории Готвальдовского технического университета в Чехии по 

исследованию некоторых видов материлов для подошвы обуви специального назначения. 
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 kvebis mrewveloba 

 

agroteqnoparki – kvebisa da gadamamuSavebeli 

mrewvelobis ganviTarebis realuri gza 

n. baRaTuria!

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi instituti) 

 

saqarTvelos agrosamrewvelo kompleqsi mravalprofiliani, efeqturi da Cveni qvey-

nisaTvis umniSvnelovanesi samrewvelo potencialia, romlis ganviTarebazec bevradaa 

damokidebuli CvenTan arsebuli rogorc socialuri, aseve erovnul-eTnikur urTierTo-

baTa problemebis mogvarebis sakiTxic. 

gasul wlebSi agrarul sferoSi warmoebuli produqciis pikuri maCveneblebi iyo: 

yurZnis Rvino – 22 mln dekalitri, xil-bostneulis konservebi – 1200 mln pirobiTi qila, 

pirveladi gadamuSavebis Cai – 140 aTasi t, eTerzeTovani nedleuli – 51 aTasi t, sakvebi 

Tevzis produqcia – 83 aTasi t, fermentirebuli Tambaqo _ 20 aTasi t da a.S. 

gadamamuSavebeli mrewveloba uzrunvelyofda soflis meurneobis nedleulis srul 

aTvisebas da, Sesabamisad, soflis mosaxleobis dasaqmebas. Mmxolod kvebis mrewvelobaSi 

dasaqmebuli iyo 80 aTasze meti adamiani. maT Soris Cais mrewvelobaSi – 18.6, purisa da 

sakonditro mrewvelobaSi – 14, sakonservo, Rvinis da Tambaqos warmoebaSi, Sesabamisad _ 

11, 7.5, da 7.9, xorcisa da rZis mrewvelobaSi 8.5, Tevzis mrewvelobaSi – 3.6 aTasi da a.S. 

rogorc subieqturi, aseve obieqturi mizezebis gamo saqarTvelos soflis meurneobi-

sa da gadamamuSavebeli mrewvelobis dargebi dRes umoqmedoa. amasTan, dRemde ar 

damuSavebula am sferos aRorZinebis mecnierulad dasabuTebuli arc koncefcia da arc 

calkeuli dargebis ganviTarebis konkretuli programebi. qveyanaSi ar arsebobs am darge-

bis inovaciuri ganviTarebisaTvis aucilebeli aranairi piroba, rac, Tavis mxriv, 

gamoricxavs saeqsporto potencialis zrdis perspeqtivas. 

aRsaniSnavia isic, rom mTeli rigi mizezebis gamo agraruli seqtori arasdros 

aRiqmeboda investiciebisadmi mimzidvel sferod (oficialuri monacemebiT, ucxouri inves-

ticiebis saerTo moculobaSi agroseqtoris wili ar aRemateba 0.5 %-s). niSandoblivia 

isic, rom agrarul sferos tradiciulad arc sabanko seqtori swyalobs _Kkomerciuli 

bankebis mier gacemuli sesxebis saerTo moculobaSi agroseqtors mxolod 1.0% ukavia. Tu 

am sakiTxs maxasiaTeblebis mixedviT mivudgebiT, SeiZleba davaskvnaT, rom agraruli 

sfero damoukideblad, mZlavri saxelmwifo mxardaWeris gareSe ver gamova Seqmnili mdgo-

mareobidan.  

msoflios rogorc ganviTarebuli (aSS), aseve yofili socialisturi qveynebis (aR-

mosavleT germania, ruseTi) soflis meurneobis ganviTarebis gamocdilebis gacnobam im 

daskvnamde migviyvana, rom saqarTvelos agrosamrewvelo kompleqsis aRorZinebisaTvis 

gamoyofili saxsrebis efeqturi gamoyeneba SeuZlebeli iqneba agroteqnoparkebis Seqmnis 

gareSe. 

agroteqnoparki aris sasoflo-sameurneo warmoebis, mecnierebisa da ganaTlebis 

integraciis forma, romelic Seqmnilia soflis meurneobisa da gadamamuSavebeli 

mrewvelobis sferoSi arsebuli inovaciebis komercializaciis mizniT. 
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inovaciuri agraruli ekonomikis formirebis yvela qveynisaTvis misaRebi erTiani 

midgoma ar arsebobs, ris gamoc TiToeuli qveyana eZebs msgavsi amocanebis gadaWris 

sakuTar midgomebs. 

saqarTvelos agrosamrewvelo kompleqsis inovaciuri ganviTarebis prioritetebia: 

 sasoflo-sameurneo produqciis warmoebis, Senaxvisa da gadamuSavebis energia- da 

resursdamzogi teqnologiebi; 

 inovaciebi, romlebic xels uwyobs qveynis Siga bazris samamulo warmoebis iafi da 

xarisxiani sursaTiT gajerebas;  

 inovaciebi, romlebic saSualebas iZleva uzrunvelyos sasoflo-sameurneo manqane-

bisa da meqanizmebis saimedoobisa da efeqtianobis, agreTve maTi mwarmoeblurobisa da 

xangamZleobis gazrda.  
inovaciuri ekonomikis SeqmnaSi gadamwyvet rols asrulebs saxelmwifosa da kerZo 

mewarmeebs Soris partnioroba. Ddafinanseba saxelmwifom SeiZleba ganaxorcielos an uSu-

alod, an venCeruli kompaniebis (aliansebis) saSualebiT, an kidev sawarmoebis gaerTi-

anebiT. amasTan, swored saxelmwifom unda uzrunvelyos: 

 inovaciebis sferoSi prioritetebis arCeva; 

 im saqonlisa da momsaxurebis CamonaTvalis gansazRvra da maTi strategiuli da-

gegmva, romlebic SeiZleba gaxdes saxelmwifo SekveTis sagani;  

 inovaciur sferoSi TviTorganizaciis meqanizmebis Seqmna, inovaciur proeqtebSi 

msxvili kapitalis mozidva; 

 sainovacio proeqtebis eqspertiza da analizi.  

 agroteqnoparki _ Georgian Foodstaf Institute (GFI). saqarTvelos soflis meurneobis 

seqtorSi dasaqmebulia mosaxleobis 53 %, magram maTi wili erovnuli Semosavlis mxolod 

8.9 %-ia. am Seusabamobis ZiriTadi mizezia soflis meurneobis nedleulis gadamamu-

Savebeli mrewvelobis ararseboba. SedarebisTvis moviyvanT Semdeg magaliTs: gasul wleb-

Si saqarTveloSi funqcionirebda 57 sakonservo qarxana, dRes ki mxolod 4-ia; Cais 

mrewveloba warmodgenili iyo 200 fabrikiT, amJamad funqcionirebs 3_4 mcire sawarmo; 

eTerovan zeTebs awarmoebda 28 meurneoba-qarxana, dRes – arc erTi da a.S. zemoTqmulidan 

gamomdinare, pirveli rigis amocanaa gadamamuSavebeli mrewvelobis reabilitacia, rac 

Seqmnis moTxovnilebas soflis meurneobis nedleulze.  

soflis meurneobis nedleulis gadamamuSavebeli mrewvelobis ganviTareba SeuZle-

belia inovaciuri teqnologiebis Seqmnisa da danergvis gareSe.  

amasTan dakavSirebiT gamiznulia saqarTvelos teqnikuri universitetis kvebis mrew-

velobis samecniero-kvleviTi institutis bazaze Seiqmnas saxelmwifo-kerZo partnioroba – 

agroteqnoparki _ GFI (nax-ze warmodgenilia agroteqnoparkis inovaciuri saqmianobis 

sistemis sqema). K 

kvebis mrewvelobis samecniero-kvleviTi instituti 1961 wlidan emsaxureboda da emsa-

xureba kvebis mrewvelobis dargebis (Rvinis, alkoholiani da ualkoholo sasmelebis, xor-

cisa da rZis, purisa da purproduqtebis, sakonservo mrewvelobis) mecnieruli uzrunvel-

yofis saqmes. YyofilYssr kavSirSi is asrulebda saTavo samecniero organizaciis funq-

cias naturaluri sakvebi danamatebis (saRebavebi, aromatizatorebi) Seqmnisa da warmoebis 

sferoSi.  

institutis bazaze Seqmnili teqnoparkis _ GFI-is asamoqmedeblad da saamisod inves-

torebis mosazidad instituts damuSavebuli aqvs qvemoT CamoTvlili inovaciuri teqno-

logiebi da maTi realizaciisaTvis saWiro saxelmwifo-miznobrivi programebi:  
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1. puris naturaluri gamaumjobeseblis miRebis teqnologia. Ppuris mrewvelobaSi 

farTod gamoyenebuli xelovnuri gamaumjobesebeli – gluteni, romelic iwvevs umZimes 

daavadebas – celiakias (sindromi, romelsac axasiaTebs bavSvis zrdaSi CamorCena, naw-

lavis Semwovi funqciis darRveva), ris gamoc msoflioSi mkveTrad gaizarda moTxovnileba 

naturalur gamaumjobeseblebze. Cvens institutSi damuSavebuli naturaluri gamaum-
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jobesebeli warmatebiT gamoicada saqarTvelosa da holandiis sawarmoebSi. Aam danamatis 

misaRebad SeiZleba aTvisebul iqnes 30 aTasi t yurZnis nedleuli;Y 

2. Txevadi Saqris warmoebis teqnologia. damuSavebulia Saqris sorgosagan Txevadi 

Saqris warmoebis racionaluri teqnologia. Saqris sorgo SeiZleba moyvanil iqnes dedof-

liswyaros raionSi arsebul damlaSebul (60 aTas ha) niadagze. aq SeiZleba 100_120 aTasi t 

iafi Txevadi Saqris warmoeba kvebis mrewvelobis sxvadasxva dargisaTvis. xazgasasmelia 

is, rom Saqris sorgo axdens damlaSebuli niadagebis ganmarilianebas; 

3. naturaluri sakvebi danamatebis (aromatizatorebi, saRebavebi) warmoebis 

teqnologia. evropasa da aSS-Si didi moTxovnilebaa naturalur sakveb danamatebze. Cvens 

institutSi adgilobrivi nedleulis resursebis gamoyenebiT damuSavebulia naturaluri 

saRebavebisa da aromatizatorebis (eTerovani zeTebi) miRebis inovaciuri teqnologiebi.  

4. funqciuri daniSnulebis kvebis produqtebis warmoebis teqnologiebi. msoflioSi 

izrdeba moTxovnileba funqciuri daniSnulebis kvebis produqtebze, romlebic warmoad-

gens medikamenturi Terapiis alternativas. institutSi damuSavebuli inovaciuri teqnolo-

giebiT SeiZleba warmoebul iqnes 70_80 aTasi t antikancerogenuli da radioproteqtoru-

li daniSnulebis saeqsporto produqcia; 

5. 2010 wels kvebis mrewvelobis samecniero-kvleviTma institutma meRvineobis msof-

lio kongress gaacno mis mier damuSavebuli kaxuri tipis Rvinoebis teqnologiis mec-

nieruli safuZvlebi. 2013 wels iuneskom qvevris Rvinis dayenebis kaxur meTods kul-

turuli memkvidreobis Zeglis statusi mianiWa, rac gzas gauxsnis am tipis Rvinoebs msof-

lio bazarze dasamkvidreblad; 

6. WaWis arayi, anu “WaWa” qarTuli kulturis iseTive niSania, rogorc kaxuri tipis 

Rvino. institutis mier dapatentebuli inovaciuri teqnologiebis danergvis SemTxvevaSi 

“WaWas” yvela monacemi aqvs imisaTvis, rom iqces iseTive saxelganTqmul sasmelad, rogoricaa 

italiuri “grapa”. amasTan, SeiZleba vawarmooT 20 _ 25 mln boTli saeqsporto produqcia;……… 

7. atmis gadamuSavebis inovaciuri teqnologiebi. atmis damzadebam saqarTveloSi 

miaRwia 50 aTas t-s. institutis mier damuSavebulia msoflio bazarze konkurentunariani 

produqtebis – atmis piures, wvenebisa da a.S. miRebis racionaluri teqnologiebi, romel-

Ta realizacia mniSvnelovnad gazrdis qveynis saeqsporto potencials. 

agroteqnoparkis (I) funqcionirebis mosalodneli Sedegebi: 

1. soflis meurneobisa da gadamamuSavebeli mrewvelobis sferoSi inovaciuri saq-

mianobis stimulireba; 

2. im mecnieri muSakebis, doqtorantebis, studentebisa da kursdamTavrebulTaTvis 

xelSemwyobi sastarto pirobebis Seqmna, romelTac dagegmili aqvT sakuTari kompaniebis 

gaxsna da maRali teqnologiebis sferoSi samewarmeo saqmianoba; 

3. ukve arsebuli mcire da saSualo sainovacio kompaniebisTvis, aseve urTierTxel-

sayreli pirobebiT agroteqnoparkTan TanamSromlobis msurveli kompaniebisTvis xelSemw-

yobi garemos Seqmna; 

4. soflis meurneobisa da gadamamuSavebeli mrewvelobis sferoSi axali kompaniebis 

Camoyalibeba. 
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kvebis mrewveloba 
 

agroteqnoparki _ kvebisa da gadamamuSavebeli mrewvelobis 

ganviTarebis realuri gza 

n. baRaTuria 

(saqarTvelos teqnikuri universitetis Kkvebis mrewvelobis samecniero-kvleviTi instituti) 

 

reziume: gaanalizebulia saqarTvelos kvebisa da gadamamuSavebeli mrewvelobis dRe-

vandeli mdgomareoba da ganviTarebis perspeqtivebi. gamoTqmulia mosazreba imis Sesaxeb, 

rom dargis reabilitaciis yvelaze realuri mimarTulebaa saqarTvelos teqnikuri uni-

versitetis kvebis mrewvelobis samecniero-kvleviTi institutis bazaze teqnoparkis Seqmna. 

SemoTavazebulia adgilobrivi nedleulis gadamuSavebis inovaciuri teqnologiebi.  

	

	

	

FOOD INDUSTRY 
 

AGROTECHNOPARK _ REAL WAY OF DEVELOPMENT OF FOOD PROCESSING 
INDUSTRY 

N. Bagaturia 

(Institute of Food Industry of the Georgian Technical University) 

  

Resume: There is analyzed the current state and prospects of development of food and processing industry of 

Georgia. There is expressed views about thet the most realistic direction of rehabilitation industry is to create 

technopark at the Institute of food industry of the Georgian Technical University. 

There is offered innovative technology for processing of local vegetable raw materials. 

 

 

	

ПИЩЕВАЯ ПРОМЫШЛЕННОСТЬ 

 

АГРОТЕХНОПАРК _ РЕАЛЬНЫЙ ПУТЬ РАЗВИТИЯ ПИЩЕВОЙ И 

ПЕРЕРАБАТЫВАЮЩЕЙ ПРОМЫШЛЕННОСТИ 

Н. Багатурия 

(Научно-исследовательский институт пищевой промышленности Грузинского теxнического университета) 

  
Резюме:  Проанализировано сегодняшнее состояние и перспективы развития пищевой и перера-

батывающей промышленности Грузии. Высказано мнение относительно того, что самым реальным направ-

лением реабилитации отрасли является создание технопарка на базе Института пищевой промышленности 

Грузинского технического университета. 

Предложены инновационные технологии переработки местного растительного сырья.F 
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samedicino teqnika 

 

 

kanis da kanqveSa simsivnuri daavadebebis mkurnaloba hiperTermiuli 

meTodebiT 

z. kovziriZe, g. menTeSaSvili, p. xorava, x. bluaSvili 

(saqarTvelos teqnikuri universitetis qimiuri da biologiuri teqnologiebis 

departamenti, saqarTvelos klinikuri onkologiis instituti) 

 

jandacvis msoflio organizaciis monacemebiT, avTvisebiani simsivneebiT ganpirobebuli 

avadobisa da misgan gamowveuli sikvdilianobis maCvenebeli mTel msoflioSi gamudmebiT 

izrdeba. dReisaTvis onkologiur avadmyofTa mkurnalobisas ZiriTadad mimarTaven qirur-

giul meTodebs, qimioTerapias da sxivur Terapias; agreTve hormono- da imunoTerapiis 

damxmare meTodebs. Tumca xSir SemTxvevaSi, kvalificiuri Carevis miuxedavad, daavadeba le-

talurad mTavrdeba. garda poliorganuli ukmarisobisa, amis mizezia qimio- da radio-

TerapiiT gamowveuli imunuri sistemis daTrgunva, mielodepresia, leikopenia, kardio-, nefro-, 

hepato- da neirotoqsikuroba, interkurentuli mikrobuli garTulebebi da sxv. yovelive es 

ganapirobebs avTvisebiani simsivneebis mkurnalobis axali gzebis Ziebis aucileblobas, 

romlebic mimarTuli iqneba simsivnis sawinaaRmdego strategiis gasaZliereblad. 

saqarTveloSi pirvelad Cven mier iqna Seswavlili marTvadi lokaluri hiperTermiis 

simsivnis sawinaaRmdego efeqti. hiperTermia aris meTodi, romelic gulisxmobs simsivnur 

ujredebze citostatikur zemoqmedebas ujredSi temperaturis gazrdiT _ Cven SemTxvevaSi 

temperaturuli veliT gamowveuli siTburi gabneviT. 

saqarTveloSi yovelwliurad avTvisebiani simsivniT daavadebuli Svidi aTasamde 

adamiani registrirdeba. daavadebulTa saerTo raodenobam dReisaTvis ocdaTxuTmeti aTass 

miaRwia. 

cnobilia, rom avTvisebiani simsivneebi warmoiqmneba organizmis sakuTari ujredebisagan, 

romlebic normalurisagan (Cveulebrivisagan) mxolod imiT gansxvavdeba, rom maTSi mimdi-

nareobs ukontrolo SeuzRudavi gamravleba da zrda. amitom avTvisebian simsivneebSi metabo-

luri procesebis intensiuroba da, Sesabamisad, energetikuli moTxovnilebebi ufro maRalia, 

vidre Cveulebriv qsovilebSi. am faqtoris gaTvaliswinebiT perspeqtiulia onkologiurad 

daavadebul da mis mosazRvre qsovilebze iseTi zemoqmedeba, romelic drois erT monakveTSi 

amowuravs gadagvarebuli ujredebis energetikul potencials, gamoiwvevs maTi cilebis 

denaturacias (daRupvas); amasTan, SenarCunebuli iqneba janmrTeli ujredebis sicocxlis-

unarianoba [1_3]. 

aseTi biofizikuri zemoqmedeba SeiZleba iyos adgilobrivi hiperTermia (+42-dan 

+44oC-mde). 

keramikuli mikrosferoebi kibos radioTerapiisTvis; Y2O3 –Al2O3 – SiO2 minis mikros-

feroebi. 1987 wels jer m. hiatma da d. deim [4] da Semdeg e. erbem da d. deim [5] pirvelad 

daadastures, rom 17Y2O3 –19Al2O3 – 64SiO2 (mol. %) 20_30 mkm diametris minis mikrosferoebis 

gamoyeneba SesaZlebeli iyo kibos in situ (adgilobrivi) dasxivebisaTvis. itrium-89 (89Y) am minaSi 

araradioaqtiuri izotopia, romelic bunebaSi arsebobs (100%), magram neitronuli dasxiveba 

axdens mis gaaqtiurebas da warmoqmnis β-gamomsxivar 90Y-s, romlis naxevarsicocxle 64.1 sT-ia. 

rodesac es 20_30 mkm diametris radioaqtiuri minis mikrosferoebi SehyavT romelime 
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organoSi (magaliTad, kiboTi daavadebul RviZlSi), isini moxvdebian simsivnis wvril 

sisxlZarRvebSi da blokaven misTvis sakvebis miwodebas, amasTan, gamoasxiveben mokle 

manZilze moqmed Zlier ionizebul β-sxivebs, romlebic ar moqmedebs sxva romelime qimiur 

elementze da aqvs daaxloebiT 2.5 mm mokle SeRwevadobis diapazoni cocxal qsovilSi da ar 

warmoadgens radiaciul safrTxes irgvliv arsebuli janmrTeli qsovilisaTvis. am mikros-

feroebs axasiaTebs maRali qimiuri xangamZleoba da, amdenad, radioaqtiuri 90Y mikrosfero 

ZiriTadad rCeba pacientis organizmSi da ar moqmedebs mezobel janmrTel qsovilze. 90Y-is 
radioaqtiuroba neitroniT dasxivebisas [6] 21 dReSi umniSvnelod mcirdeba; amitom mikros-

feroebi maleve kargavs aqtiurobas. kibos mkurnalobis Semdeg maT ukve iyeneben klinikurad 

RviZlis kibos samkurnalod kanadaSi, aSS-sa da CineTSi; garda amisa, klinikur cdebSi 

daavadebuli Tirkmlisa da elenTis mkurnalobisas da arTrituli saxsrebis dasxivebis 

sinoveqtomiaSi [7]. 

keramikuli mikrosferoebi kibos hiperTermiisaTvis; feromagnituri minakeramika. amJamad 

SemuSavebulia liTiumis feritis (LiFe5O8) Semcveli minakeramika hematitis (α- F2O3) 

bioSeTavsebad matricaSi, aseve SiO2–P2O5 minisebri faza [8], magnetiti (F3O4) β-volastonitis (β-

CaSiO3) matricaSi da CaO-SiO2-B2O3–P2O5 minisebri faza [9], α-Fex [10], F3O4 B2O3 _ Tavisufal CaO-

SiO2-P2O5 minisebr fazaSi [11] da TuTia-rkinis feriti CaO-SiO2 minisebr fazaSi [12], rogorc 

Termomarcvali kibos hiperTermiaSi. magaliTad, minakeramika, romelic Seicavs F3O4-s β-CaSiO3-s 

matricaSi da CaO-SiO2-B2O3–P2O5-is minis fazas, efeqturia [9] kurdRlis TeZos ZvalSi 

gadanergili kibos ujredebis daSlisaTvis. Sedegi miRweul iqna, rodesac igi qinZisTavis 

formiT Seiyvanes tvinis arxSi da moaTavses cvlad magnitur velSi. magram aseTi minake-

ramikis qinZisTavis klinikurad gamoyeneba ar SeiZleba, radgan simsivnuri ujredebi SesaZ-

lebelia gaifantos janmrTeli ujredebis irgvliv da simsivneSi Seyvanilma minakeramikis 

qinZisTavma gamoiwvios simsivnis metastazebis warmoqmna. 20_30 mkm diametris feromagnituri 

mikrosferoebis gamoyeneba SeiZleba kibos adgilobrivad gaxurebisaTvis feromagnituri 

masalebis histerezisiT kibos metastazebis gamowvevis gareSe; mikrosferoebi SesaZlebelia 

SeviyvanoT simsivneSi sisxlZarRvebis saSualebiT [13] da Semdeg movaTavsoT cvlad magnitur 

velSi. magram jerjerobiT 20_30 mkm diametris mikrosferoebi ar arsebobs.  

mTel msoflioSi avTvisebiani simsivneebiT ganpirobebuli avadobisa da misgan gamow-

veuli sikvdilianobis maCvenebeli gamudmebiT izrdeba da klebis tendencia ar SeiniSneba. 

garTulebulia naadrevi diagnostika da avadmyofTa didi nawili stacionarSi mxolod maSin 

xvdeba, roca daavadeba III-IV stadiaSia da maT qirurgiuli, sxivuri da medikamenturi kom-

ponentebis gamoyenebiT kombinirebuli da kompleqsuri mkurnaloba esaWiroebaT. imata im paci-

entTa raodenobamac, romlebic eqim-onkologs simsivnuri procesis klinikuri niSnebis 

gamovlenisa da sxvadasxva metaboluri darRvevebis gamo mogvianebiT mimarTaven.  

avTvisebian simsivneTa mkurnalobis axali meTodebis SemuSaveba onkologiis upirvelesi 

amocanaa. eqsperimentuli da klinikuri kvlevebiT dadasturebuli dadebiTi efeqtis mqone 

samkurnalwamlo saSualebisa Tu mkurnalobis meTodis klinikur praqtikaSi danergva ki 

wingadadgmuli nabijia onkologiuri pacientebis mkurnalobis saqmeSi.  

hiperTermiuli kvlevis mizani da amocanebi. kvlevis mizania onkologiuri avadmyofebis 

mkurnalobis uaxloesi da Soreuli Sedegebis gaumjobeseba simsivnur warmonaqmnze hiperTer-

miis gamoyenebiT. 

aRniSnuli miznis misaRwevad saWiroa iseTi amocanebis gadaWra, rogoricaa: 

1.  eqsperimentul simsivneebze hiperTermiis zemoqmedebis samkurnalo efeqtis Seswavla; 

2.  eqsperimentis dros simsivnis sawinaaRmdego adiuvanturi efeqtis dadgena 

hiperTermiis poliqimioTerapiasTan kombinaciaSi gamoyenebis gziT; 
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3.  hiperTermiis sxvadasxva reJimis Seswavla mkurnalobis uSualo da Soreul Sedegebze. 

mecnieruli siaxle. eqsperimentul masalaze dayrdnobiT, saqarTveloSi pirvelad iqna 

gamoyenebuli simsivnis sawinaaRmdegod hiperTermiis monoTerapiuli samkurnalo efeqti da 

adiuvanturi moqmedeba simsivneTa poliqimioTerapiuli mkurnalobisas. 

kvlevis obieqti. kvlevis obieqtia 2_3 Tvis 18_30 g masis ujiSo, araxazovani TeTri 

Tagvebi da maTi avTvisebiani simsivnuri ujredebi. Cveulebriv, kibos ujredebi iRupeba daax-

loebiT 42_44oC-ze, radgan am SemTxvevaSi Jangbadis miwodeba sisxlZarRvebiT arasakmarisia, 

maSin rodesac janmrTeli ujredebi ar ziandeba ufro maRali temperaturis drosac ki. 

garda amisa, simsivne ufro advilad xurdeba, vidre irgvliv arsebuli janmrTeli qsovili, 

radgan sisxlZarRvebi da nervuli sistema simsivneSi naklebadaa ganviTarebuli [1_3].  

samuSaos mizania laboratoriuli xelsawyo “lezis” muSaobis efeqturobis amaRleba 

marTvadi lokaluri hiperTermiis misaRebad da misi saSualebiT temperaturuli velis mizan-

mimarTuli transportireba cocxal organizmSi zedapiruli (kanis da kanqveSa) avTvisebiani 

simsivneebis samkurnalod. 

samuSaos arsi isaa, rom Cven mier laboratoriul pirobebSi Seqmnili xelsawyos (nax. 1) 

hiperTermiuli Tavakis saSualebiT xdeba temperaturuli velis transportireba cxovelis 

kanze da kanqveS. es Tavaki ideba simsivnur ubanSi da garkveuli drois ganmavlobaSi empiriu-

lad ganisazRvreba, Tu rogor reagirebs cxoveli mkurnalobaze da rogor eqvemdebareba 

daavadeba mkurnalobas.  

 

 
 

nax. 1. kanisa da kanqveSa avTvisebiani simsivneebis samkurnalo laboratoriuli  

xelsawyo “lezi” (marcxniv), galia TagunebiT (marjvniv) 

 

 Catarebuli samuSaos Sedegad SesaZlebelia: 

1. dadasturdes temperaturuli velebiT gamowveuli hiperTermiis simsivnis sawinaaRm-

dego efeqti, rac gamoixateba simsivnuri zrdis SeCerebiT, mosalodneli rezorbciiTa da 

eqsperimentul cxovelTa sicocxlis xangrZlivobis gazrdiT;  

2. SeirCes maqsimalurad simsivnis sawinaaRmdego da minimalurad gverdiTi efeqtebis 

mqone (an armqone) mkurnalobis meTodi da mowodebul iqnes rogorc avTvisebiani simsivne-

ebis mkurnalobis axali, perspeqtiuli alternativa an damatebiTi saSualeba. 

hiperTermia _ simsivnis alternatiuli Terapia. hiperTermia berZnuli sityvaa da 

niSnavs maRal sicxes. igi simsivnis Terapiis erT-erTi aRiarebuli meTodia aSS-Si, evropa-

sa da iaponiaSi, romelsac aranairi ukuCveneba ar axlavs. onkologiuri daavadebebis wi-

naaRmdeg gamoiyeneba ori saxis hiperTermia: mTeli sxeulis da/an lokaluri hiperTermia. 

am dros mTeli sxeulis an konkretuli organoebis Siga temperatura aiweva 42-dan 44°C-

mde, rac iwvevs simsivnuri ujredebis ganadgurebas. es meTodi martiv gaTbobas ki ar 

gulisxmobs, aramed mTeli sxeulis an mxolod simsivnuri warmonaqmnebis gaxurebas mikro- 

an radiotalRebis, aseve infrawiTeli sxivebis saSualebiT.  
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eqsperimentSi gamoyenebulia 2–3,5 Tvis ujiSo (araxazovani) 18–30 g-iani TeTri 

Tagvebi. eqsperimentisTvis SerCeuli cxovelebi 10_14 dRis ganmavlobaSi moTavsebul iqnen 

vivariumSi sakarantino reJimSi. TiToeul cxovelze Sedga individualuri oqmi. isini 

imyofebodnen erTnairi kvebisa da movlis pirobebSi. kvlevebi tardeboda erlixis 

adenokarcinomisa (EAT, ascituri varianti) da S-45 (TiTistaraujredovani sarkoma) simsivnis 

Stamebis gamoyenebiT. erlixis adenokarcinomis inokulacia xdeboda onkologebis mier 

TagvebSi intraperitonulad, S-45-isa _ kanqveS, beWqveSa midamoSi. sakvlevi preparatis 

inieqcia gakeTda peri- da intratumorulad. 

cdebi Catarda eqsperimentul onkologiaSi farTod danergili meTodebiT. sakvlevi 

preparatis simsivnis sawinaaRmdego efeqtze msjelobisas yuradReba gamaxvilda iseT 

sakiTxebze, rogoricaa simsivnis warmoqmnis sixSire, simsivnis zrdis SeCereba, cxovelTa 

wonis cvlileba, ascituri siTxis Semcireba da cxovelTa sicocxlis gaxangrZlivebis 

maCveneblis cvlileba [14_16].  

 

cxrili 1 
 

kanis da kanqveSa simsivnuri daavadebebis mkurnaloba hiperTermiuli meTodebiT (pirveli 

jgufis gamokvleva Catarda stu-is bionanokeramikisa da nanokompozitebis 

masalaTmcodneobis centrSi) 

 

 

cdis Catarebis dro 

 

cdis xangrZlivoba 

  

#1 Tagvi 

 

#2 Tagvi 

zomebi mkurnalobis dawyebamde, mm 

  LLxBxH, mm 

8X6X5 

LxBxH, mm 

10X7X5 

10.12.2013 I seansis xangrZlivoba 25 wT 25 wT 

12.12.2013 II seansis xangrZlivoba 30 wT 30 wT 

14.12.2013 III seansis xangrZlivoba 30 wT 30 wT 

  zomebi IV seansis Semdeg 

  9X7X5, mm 14X11X8, mm 

16.12.2013 IV seansis xangrZlivoba 30 wT 30 wT 

18.12.2013 V seansis xangrZlivoba 30 wT 30 wT 

20.12.2013 VI seansis xangrZlivoba 35 wT 35 wT 

  zomebi VI seansis Semdeg (SeiniSneba 

nekrozi) 

7X6X5, mm 16X14X9, mm 

22.12.2013 VII seansis xangrZlivoba 30 wT  

24.12.2013 VIII seansis xangrZlivoba 30 wT  

26.12.2013 IX seansis xangrZlivoba 30 wT 

 

 

  

 

SeniSvna: #2 Tagvs VII seansis Semdeg aRar 

gaugrZelda seansi, radgan simsivnidan 

limfa gadmosdioda; mizezi zomaze metad 

gazrdili temperatura (44_460C) iyo. 
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#1                                     #2 

             
 

nax. 2. pirveli seansis Semdeg (1. 10.12.2013 w.) 

 

 

 

#1                                      #2 

                      
 

nax. 3. mesame seansis Semdeg (14.12.2013 w.) 

 

 

 

 

#1                                          #2 

                    
 

nax. 4. meeqvse seansis Semdeg (22.12.2 w.) 

  

 

 

#1                                            #2 

                       
 

nax. 5. merve seansis Semdeg (26.12.2013 w.) 
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 mkurnalobis dasrulebamde darCenili iyo sami-oTxi seansi, magram onkologebis 

miTiTebiT orive cxoveli daikla da paTologiuri anatomiis laboratoriaSi (“paTjeo”) 

Cautarda RviZlisa da filtvis analizi, raTa am organoebze metastazebis gavrceleba 

dafiqsirebuliyo. qvemoT warmodgenilia ilustraciebi da maTi aRweriloba (nax. 2_23). 

 

# 1 

 
 

nax. 6. RviZli. Savi isriT naCvenebia eriTrocitebiani sisxlis mili, danarCeni isrebiT – sisxlis 

milis irgvliv hepatocitebi, anu RviZlis ujredebi (preparatSi simsivnis ujredebi ar fiqsirdeba) 

 

# 1 

 
nax. 7. filtvi. Savi isriT (marjvniv) miTiTebulia filtvis alveola, baci isrebiT (marcxniv) – 

pirveli rigis alveolocitebi, baci isriT (marjvniv) _ eriTrocitebi. isrebi (marjvniv) miuTiTebs 

filtvis alveolasa da eriTricitebze, xolo marcxniv – pirveli rigis alveolocitebze. am 

preparatSic simsivnis ujredebi ar fiqsirdeba. Sesabamisad, morfologiuri kvlevis Sedegebis 

safuZvelze arc RviZlsa da filtvebSi fiqsirdeba simsivnis metastazebi 

 

#1 

 
nax. 8. simsivne. qveda wriT moniSnulia nekrozuli masebi, zeda wriT _ karioreqsisi (ujredis 

birTvis daSla). fiqsirdeba simsivnis ujredebi mkveTri posimorfizmiT, rac axasiaTebs erlixis 

adenokarcinomas 
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#1 

 
 

nax. 9. simsivne. marcxniv moniSnuli wre nekrozuli ubania, 

marjvniv moniSnuli wre – simsivnis ujredebis plasti. xasiaTdeba 

mkveTrad gamoxatuli birTvuli polimorfizmiT (mravalsaxeobiT) 

 

#1 

 
 

nax. 10. simsivne. Savi isriT (marjvniv) naCvenebia nekrozis kera, 

isrebiT (marcxniv) – simsivnis ujredebi, romlebsac axasiaTebs 

hiperqromuli (muqi), mkveTrad polimorfuli birTvebi 

 

 

#1 

 
 

nax. 11. simsivne. Savi isari (marjvniv) nekrozis keris mimaniSnebelia, 

baci isrebi – simsivnuri ujredebisa, romlebic xasiaTdeba hiperqromuli, mkveTrad polimorfuli 

birTvebiT 

 

 

 

 

 

 

 



118 
 

#1 

 
 

 nax. 12. simsivne. isrebi miuTiTebs simsivnes kansa da 

epidermisze, kanqveSa qsovilze, wre – simsivnis ujredebis solidur 

proliferatebze (gamravlebad ujredebze) 

 

 

#1 

 
 

nax. 13. simsivne. wriT miTiTebulia nekrozis kera, zemoT mimarTuli isrebiT – 

simsivnis ujredebi, romlebic xasiaTdeba hiperqromuli, mkveTrad polimorfuli birTvebiT. qvemoT 

mimarTuli isrebiT aRniSnulia e.w. maxinji ujredebi 

 

 

#1 

 

 
 

nax. 14. simsivne. nekrozis kera 
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#1 

 

 
 

nax. 15. simsivne. wriT miTiTebulia nekrozis kera; isriT – simsivnis ujredebi, 

romlebsac axasiaTebs hiperqromuli, mkveTrad polimorfuli birTvebi 

 

 

#1 

 
 

nax. 16. simsivne. zemoT mimarTuli isriT miTiTebulia kani, qvemoT mimarTuli isriT – kanqveSa 

cximovani qsovili, marcxena qveda wriT – nekrozuli qsovili, centrSi da marjvniv mdebare wreebiT 

– simsivnuri ujredebis proliferatebi, Savi isriT – platizmis ganivzoliani kunTovani qsovili 

 

#2 

 

 
 

nax. 17. RviZlis qsovili, simsivnuri ujredebi ar fiqsirdeba. 

isriT naCvenebia sisxlis milis irgvliv arsebuli hepatocitebi 
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#2 

 
 

nax. 18. filtvi. wriT AaRniSnulia filtvis alveolebi amofenili alveolocitebiT, isriT – 

fibrozuli qsovili. morfologiuri kvlevis Sedegebis safuZvelze RviZlsa da filtvebSi simsivnis 

metastazebi ar fiqsirdeba 

 

 

#2 

 
 

nax. 19. simsivne. marcxniv mdebare isriT miTiTebulia sisxlis mili eriTrocitebiT. marjvniv 

mdebare isrebiT – simsivnis ujredebi. 

 

 

#2 

 
 

nax. 20. simsivne. marjvena zeda kuTxeSi mdebare isari kanqveSa cximovani qsovilis mimaniSnebelia, 

misi momdevno zeda isari _ platizmis ganivzoliani kunTovani qsovilisa, xolo Savi isari – 

nervuli boWkosi; zeda wre simsivnis ujredebis proliferatia, Savi ovali ki _ nekrozis kera 

 



121 
 

#2 

 

 
 

nax. 21. simsivne. Sua isari kanqveSa cximovan qsovilze miuTiTebs, marcxniv mdebare isari _ 

platizmis ganivzolian kunTovan qsovilze, marjvniv mdebare isari _ Tmis bolqvze, zeda isari _ 

kanze, epidermisze; wre _ simsivnis ujredebis proliferatze 

 

 

#2 
 

 
 

nax. 22. simsivne. centrSi mdebare wriT miniSnebulia nekrozis kera, marcxniv 

mdebare wriT _ SerCenili simsivnis ujredebis proliferatebi 
 

 

#2 

 
 

nax. 23. simsivne. isrebiT naCvenebia simsivnis ujredi hiperqromuli da  

mkveTrad polimorfuli birTvebiT, wriT _ nekrozis kera 
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zemoT ganxiluli kvlevebis safuZvelze SeiZleba davaskvnaT, rom simsivnis 

sawinaaRmdego efeqti fasdeba simsivnis zomis SemcirebiT, daavadebuli simsivnuri 

qsovilis nekroziT, simsivnis sruli gaqrobiT. dinamikaSi Seswavlilia aseve daavadebuli 

simsivnuri qsovili morfologiuri kvlevis meTodiT, simsivnis nekroziTa da simsivnis 

zomisa da nekrozuli ubnebis korelaciiT. morfologiuri kvlevis Sedegis safuZvelze 

dadgenilia, rom RviZli da filtvebi (ZiriTadi samizne organoebi) intaqturia, meoreuli 

simsivnis niSnebi ar fiqsirdeba. 

 cxrili 2 
 

stu-is bionanokeramikisa da nanokompozitebis masalaTmcodneobis centrSi Seqmnili 

xelsawyo „lezis” gamoyenebiT Catarebuli cdis Sedegebi 

(meore jgufi) 
 

cdis Catarebis 

dro 

seansis 

xangrZlivoba 

N 1 cxovelis simsivnis 

zomebi 

N 2 cxovelis 

simsivnis zomebi 

01.07.2014 

 

I seansi _ 30 wT L,B,H= 14X9X6, mm L,B,H= 11X6X5, mm 

03.07.2014 II seansi _ 30 wT 

 

” ”

05.07.2014 III seansi _ 30 wT 

 

” ” 

07.07.2014 IV seansi _ 30 wT 

 

” ” 

09.07.2014 V seansi _ 30 wT 

 

„ „ 

 

 

 

 

 

 

11.07.2014 

 

seansis xangrZlivoba  

 

# 1 cxovelis 

namkurnalebi ubnis 

zomebi da Sedegi 

# 2 cxovelisN 

namkurnalebi ubnis zomebi 

 

VI seansi _ 35 wT 

 

L,B,H= 16X11X9, mm 

 

SeiniSneba nekrozi 

 

L,B,H= 12X9X6, mm 

 

SeiniSneba nekrozi 

 

 

13.07.2014 
 

VII seansi _ 35 wT 

 

” SeiniSneba nekrozi ” 

SeiniSneba nekrozi 

15.07.2014  

VIII seansi _ 35 wT 

 

” 

SeiniSneba nekrozi 

” 

SeiniSneba nekrozi 

17.07.2014 IX seansi _ 35 wT 

 

” 

SeiniSneba nekrozi 

” 

SeiniSneba nekrozi 

19.07.2014 X seansi _ 35 wT 

 

’’ 

SeiniSneba nekrozuli 

velis garSemo 

dawyluleba 

’’ 

SeiniSneba nekrozuli velis 

garSemo dawyluleba 

21.07.2014 XI seansi _ 35 wT 

 

L,B,H= 20X14X10, mm 

nekrozuli velis 

garSemo dawyluleba 

 

L,B,H=13X7X3, mm 

nekrozuli velis garSemo 

dawyluleba 
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hiperTermiuli mkurnalobis ukve sami seansis Semdeg yvela jgufis cxovelze 

vizualurad SeiniSneba simsivnuri warmonaqmnis zomebis Semcireba da daavadebis nekrozi, 

xolo sruli nekrozi _ Svidi seansis Semdeg. simsivnis nekrozi da dawyluleba gankur-

nebis fazaSi gadasvlas niSnavs. rva-aTi seansis Semdeg grZeldeba daavadebis nekrozi da 

dawyluleba, rac procesis Seuqcevadobaze da gamoyenebuli hiperTermiuli meTodis 

efeqturobaze miuTiTebs. yvela SemTxvevaSi simsivnis zrdis SeCereba da intratumoruli 

nekrozi ganpirobebulia hiperTermiis zemoqmedebiT. vizualuri dakvirvebebis Sedegebi 

dadasturebulia yvela cxovelze sami-, Svidi- da aTi seansis Semdeg Catarebuli 

gazomvebiT, rac dafiqsirebulia fotoebiT. 

 

  

#1                                            # 2 

        
  

nax. 24. pirveli seansis Semdeg  

 

 

 #1                                         #2 

              
 

nax. 25. MmexuTe seansis Semdeg  

 

 

#1                                #2 

             
 

nax. 26. meTerTmete seansis Semdeg 
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eqsperimentis pirvelive seansis Semdeg SeiniSneboda simsivnuri ubnis zrdis SeCe-

reba. TvalSi sacemi iyo N1 sacdel Tagvze ganviTarebuli nekrozi meeqvse seansze, xolo 

# 2 Tagvs meeqvse seansis Semdeg aReniSneboda daavadebuli ubnis garSemo dawyluleba. 

uSualod eqsperimentis dros Tagvebi dadebiTad reagirebdnen mkurnalobis procesze.  

meSvide seansis Semdeg SeiniSneboda mTlianad daavadebuli namkurnalebi ubnis 

nekrozi da simsivnuri ubnis garSemo dawyluleba ukve orive cxovelze, rac daavadebis 

gankurnebis fazaSi gadasvlaze migvaniSnebs. 

avTvisebiani kanisa da kanqveSa simsivneebis mkurnalobis hiperTermiuli meTodi 

pirvelad saqarTveloSi Cven mier iqna gamoyenebuli. 

temperaturis TermometriT gazomvis Semdeg dadginda, rom simsivnis irgvliv mdebare 

qsovilebSi temperatura klebulobs da uaxlovdeba sxeulis temperaturas. yvelaze 

maRali temperatura dafiqsirda simsivnis saproeqcio midamoSi kanze da Seadgenda 440 C-s. 

daavadebuli qsovilidan 10_12 mm-ze dafiqsirda sxeulis normaluri temperatura. 

simsivnis Stamis erlixis adenokarcinomis vargisianobis Semowmeba xdeba simsivnis 

inokulaciiT erTi cxovelidan meoreSi. inokulacia mimdinareobs peritoneumSi da, 

Sesabamisad, gadanergvidan meaTe-meTormete dRes viTardeba asciti. 

simsivnis sawinaaRmdego efeqti fasdeba simsivnis zomis SemcirebiT, daavadebuli 

qsovilis nekroziT, simsivnis sruli gaqrobiT. aseve, dinamikaSi Seswavlilia daavadebuli 

qsovili morfologiuri kvlevis meTodiT, simsivnis nekroziTa da simsivnis zomisa da 

nekrozuli ubnebis korelaciiT. 

morfologiuri kvlevis Sedegis safuZvelze dadgenilia, rom RviZli da filtvebi 

(ZiriTadi samizne organoebi) intaqturia, meoreuli simsivnis niSnebi ar fiqsirdeba. 

hiperTermiuli mkurnalobis ukve sami seansis Semdeg yvela jgufis cxovelze 

vizualurad SeiniSneba simsivnuri warmonaqmnis zomebis Semcireba da daavadebuli qsovilis 

nekrozi, xolo sruli nekrozi _ Svidi seansis Semdeg. yvela SemTxvevaSi aRiniSneba daava-

debis nekrozi da dawyluleba, rac simsivnis gankurnebis fazaSi gadasvlas niSnavs. rva-

aTi seansis Semdeg kvlav aRiniSneba daavadebis nekrozi da dawyluleba. es procesis Seuq-

cevadobaze da gamoyenebuli hiperTermiuli meTodis efeqturobaze miuTiTebs. 

yvela SemTxvevaSi simsivnis zrdis SeCereba da intratumoruli nekrozi ganpirobebu-

lia hiperTermiis zemoqmedebiT. 

vizualuri dakvirvebebis Sedegebi dadasturebulia yvela cxovelze sami, Svidi da 

aTi seansis Semdeg Catarebuli gazomvebiT da fotoebiT. 

histopaTologiuri kvlevis SedegebiT ki dadasturda lokaluri hiperTermiis 

mkveTrad gamoxatuli simsivnis sawinaaRmdego efeqti. ilustraciebze naTlad Cans polimor-

fuli birTvis mqone simsivnis ujredebi da nekrozis vrceli ubnebi, rac daavadebul 

qsovilze maRali temperaturis zemoqmedebis Sedegia. aRsaniSnavia, rom simsivnis zomis 

70_90% danekrozebulia, aRiniSneba centraluri nekrozi. 

lokaluri hiperTermiis zemoqmedebiT simsivnis danekrozebisas da  simsivnis zomis 

lizisis dros  Teoriulad yovelTvis rCeba simsivnis sxva organoebSi metastazebis 

gavrcelebis albaToba. 

histopaTologiuri kvlevis Sedegad dadginda isic, rom cxovelTa organoebis – 

RviZlisa da filtvebis (metastazebis ZiriTadi samizne organoebis) simsivnis meoreuli 

keris arseboba ar dadasturda. organoebSi ar dafiqsirda arc metastazuri dazianeba. aqedan 

gamomdinare, SeiZleba iTqvas, rom lokaluri hiperTermiiT gamowveuli simsivnis masis 

lizisis dros am organoebSi metastazebis gavrceleba ar xdeba. 
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Cven mier konstruirebulia sruliad axali klinikuri xelsawyo «lezi 1», romlis 

saSualebiTac klinikuri onkologiis institutSi Sesabamisi nebarTvis miRebis Semdeg 

SesaZlebeli iqneba voluntari pacientebze zedapiruli simsivnuri daavadebebis 

mkurnaloba Cvenive SemuSavebuli marTvadi lokaluri hiperTermiuli meTodiT.  

 

 
 

nax. 27. marTvadi lokaluri hiperTermiuli meTodiT 

kanis da kanqveSa simsivneebis samkurnalo aparatura 

 

samomavlod saqarTvelos teqnikuri universitetis bionanokeramikisa da nanokom-

pozitebis masalaTmcodneobis centrSi dagegmilia axali xelsawyos Seqmna proqto-

logiuri simsivnuri daavadebebis samkurnalod. muSaoba am mimarTulebiT ukve dawyebulia.  

 

 

literatura_REFERENCES_ЛИТЕРАТУРА: 

 

1. R. Cavaliere, E. C. Ciocatto, B. C. Giovanella, C. Heidelberger, R. O. Johnson, M. Margottini, B. Mondovi,  

G. Moricca and A. Rossi-Fanelli. Selective Heat Sensitivity of Cancer Cells. Biochemical and Clinical Studies. Eur. 

J. Cancer, 20 1351–1381 (1967). 

2. K. Overgaard and J. Overgaard. Investigation on the Possibility of a Thermic Tumour Therapy. II. Action of 

Combined Heat-Roentgen Treatment on a Transplanted Mouse Mammary Carcinoma. Eur. J. Cancer, 8 573–575 

(1972). 

3. J. Overgaard. Effect of Hyperthermia on Malignant Cells In Vivo. A Review and a Hypothesis. Eur. J.Cancer, 39 

2637–2646 (1977). 

4. M. J. Hyatt and D. E. Day. Glass Properties of Yttria–Alumina–Silica System. J. Am. Ceram. Soc., 70 283–287 

(1987). 

5. E. M. Erbe and D. E. Day. Chemical Durability of Y2O3–Al2O3–SiO2 Glasses for the In Vivo Delivery of Beta 

Radiation. J. Biomed. Mater. Res., 27 1301–1308 (1993). 

6. D. E. Day and T. E. Day. Radiotherapy Glasses, An Introduction to Bioceramics. eds. L. L. Hench and J. Wilson. 

World Science, Singapore1993, p.305–317. 

7. G. J. Ehrhardt and D. E. Day. Therapeutic Use of 90Y Microspheres. J. Nucl. Med., 14 233–242 (1987). 

8. M. Kawashita, F. Miyaji, T. Kokubo, G. H. Takaoka, I. Yamada, Y. Suzuki, and K. Kajiyama. Phosphorus-

Implanted Glass for Radiotherapy: Effect of Implantation Energy. J. Am. Ceram. Soc., 82 683–688 (1999). 

9. Y. Ebisawa, Y. Sugimoto, T. Hayashi, T. Kokubo, K. Ohura, and T. Yamamuro. Crystallization of (FeO,Fe2O3)–

CaO–SiO2 Glasses and Magnetic 182 International Journal of Applied Ceramic Technology – M. Kawashita. Vol. 

2, No. 3, 2005 Properties of their Crystallized Products, J. Ceram. Soc. Jpn., 99 7–13 (1991). 



126 
 

10. H. Konaka, F. Miyaji, and T. Kokubo. Preparation and Magnetic Properties of Glass-Ceramics Containing a-Fe for 

Hyperthermia, J. Ceram. Soc. Jpn., 105 833–836 (1997). 

11. M. Kawashita, H. Takaoka, T. Kokubo, T. Yao, S. Hamada, and T. Shinjo, Preparation of Magnetite-Containing 

Glass–Ceramics in Controlled Atmosphere for Hyperthermia of Cancer, J. Ceram. Soc. Jpn., 109 39–44 (2001). 

12. M. Kawashita, Y. Iwahashi, T. Kokubo, T. Yao, S. Hamada, and T. Shinjo. Preparation of Glass–Ceramics 

Containing Ferrimagnetic Zinc-Iron Ferrite for the Hyperthermal Treatment of Cancer, J. Ceram. Soc. Jpn., 112 

373–379 (2004). 

13. Masakazu Kawashita. Ceramic Microspheres for Biomedical Applications. Int. J. Appl. Ceram. Technol., 2 [3] 173–

183 (2005). 

14. Z. Kovziridze, G. Donadze, G. Mamniashvili, A. Akhalkatsi, D. Daraselia, D. Japharidze, O. Romelashvili,  

A. Shengelaia, C. Gavasheli, J.G. Heinrich. THE RECEIVING AND STUDY OF HEMATITE NANO-

PARTICLES FOR HYPERTHERMIA. 1st International Conference for Students and Young Scientists on Materials 

Processing Science, Tb., Georgia, 10-13 October, 2010, “Ceramics” N 2(23), 2010,1(24), 2011, p.37-46. 

15. Z. Kovziridze, J. Heinrich, R. Goerke, G. Mamniashvili, Z. Chachkhiani, N. Mitskevich, G. Donadze. Production of 

superparamagnetic nanospheres for hyperthermic therapy of surface (skin) cancer diseases. 3rd International 

congress on Ceramics, November 14-18, 2010, Osaka, Japan. IOP Conference Series: Materials Science and 

Engineering, 2010. 

 16. Z. Kovziridze, J. Heinrich, R. Goerke, G. Mamniashvili, A. Akhalkatsi, Z. Chachkhiani, N. Mitskevich,  

G. Donadze. PRODUCTION OF BIONANOCERAMIC SUPERPARAMAGNETICS FOR CREATION OF 

CONTROLLED. LOCAL HYPERTHERMIA AND THEIR USE, AS THERAPEUTIC AGENTS, FOR 

PURPOSEFUL TRANSPORTATION IN LIVING ORGANISMS IN SURFACE (SKIN) CANCER 

TREATMENT. J. “Ceramics” N 1(22), Tb., 2010, p. 43-51. 

 



127 
 

samedicino teqnika 

 

kanis da kanqveSa simsivnuri daavadebebis mkurnaloba hiperTermiuli 

meTodebiT 

z. kovziriZe, g. menTeSaSvili, p. xorava, x. bluaSvili 

(saqarTvelos teqnikuri universitetis qimiuri da biologiuri teqnologiebis 

departamenti, klinikuri onkologiis instituti) 

 

reziume: Seswavlilia hiperTermiis monoTerapiuli efeqti kibos daavadebebis 

winaaRmdeg. marTvadi lokaluri hiperTermiis meTodis ganviTarebisaTvis eqsperimentul 

masalaze dayrdnobiT gamoyenebul iqna xelsawyo “lezi”, romelic Seiqmna stu-is bio-

nanokeramikisa da nanokompozitebis masalaTmcodneobis centrSi (saqarTvelos inte-

leqtualuri sakuTrebis erovnuli centri, saqpatenti. deponirebis damadasturebeli 

mowmoba 5054. “marTvadi lokaluri hiperTermia da magnituri hiperTermia kibos daavadebebis 

samkurnalod”). mkurnalobis Sedegad dadgenil iqna, rom yvela cxovelSi (3 Tvis albinosi 

Tagvebi) kibos daavadeba SeCerda da ganviTarda intratumoruli nekrozi. 7_10 seansis Semdeg 

simsivne dawylulda, rac eqsperimentis dadebiT Sedegze miuTiTebs (paTologiuri anatomiis 

laboratoriis _ ”paTjeos” daskvna).  

 

 
 

MEDICAL TECHNICS 
 

TREATMENT OF SKIN AND SUBCUTANEUS CANCER DISEASES BY 
HYPERTHERMAL METHODS 

Z. Kovziridze, G. Menteshashvili, P. Khorava, Kh. Bluashvili 

(Department of chemical and biological technologies of Georgian Technical University, Insititute of clinical oncology) 

 

 Resume: There has been investigated monotherapeutic effect of hyperthermia against cancer diseases. To 

develop a method of local controlled hyperthermia on the base of experimental date there was used a device ”LEZI’’, 

that was created at the Bionanoceramic and Nanocomposite Materials Science Center of Georgian Tecnical University 

(National Center for Intellectual Property of Georgia, ”Sakpatenti”. Certificate of deposition 5054. ”Controlled local 

hyperthermia and magnetic hyperthermia for tReatment of cancer diseases”). As a result it was shown and proved, that 

in all animals (3 months old albino mice) suspension of progress of cancer diseases and development of intra-tumular 

necrosis were fixed. Afer 7_10 seances cancer was ulcerated, which refers to the positive result of the experiment 

(conclusion of laboratory of pathological anatomy _  ”PathGeo”). 
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МЕДИЦИНСКАЯ ТЕХНИКА 

ЛЕЧЕНИЕ КОЖНЫХ И ПОДКОЖНЫХ РАКОВЫХ ЗАБОЛЕВАНИЙ 

ГИПЕРТЕРМИЧЕСКИМИ МЕТОДАМИ 

З. Ковзиридзе, Г. Ментешашвили, П. Хорава, Х. Блуашвили 

(Департамент химической и биологической технологий Грузинского технического университета, Институт 
клинической онкологии.) 

  

Резюме: Изучены монотерапевтические эффекты гипертермии против раковых заболеваний. Для 

развития метода управляемой локальной гипертермии, опираясь на экспериментальный материал, был 

использован лабораторный прибор, который сконструирован в Центре материаловедения бионанокерамики и 

нанокомпозитов Грузинского технического университета (Национальный центр Грузии интеллектуальной 

собственности «Сакпатенти» удостоверение подтверждающее депонирование 5054 «Управляемая локальная 

гипертермия и магнитная гипертермия для лечения раковых заболеваний»). В результате было показано и 

установлено, что во всех животных (трехмесячные мыши, альбиносы), зафиксировано приостановление 

развития рака и развитие интратуморного некроза. После 7 _ 10 сеансов опухоль изъязвлилась, что указывает 

на положительный результат эксперимента (заключение патолого-анатомической лаборатории «ПФТГЕО»). 
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nanoteqnologiebi 

 

 

biomedicinaSi nanoteqnologiis gamoyenebis perspeqtivebi 

n. aleqsiZe 

(wmida andria pirvelwodebulis saxelobis qarTuli universiteti) 

 

 

cnobili amerikeli mecnieris, nobelis premiis laureatis riCard feinmanis 

mier 1959 wels wakiTxul iqna leqcia ,,iq, qvemoT bevri oTaxia" da daisaxa didi 

perspeqtiva Seqmniliyo iseTi nanorobotebi, romlebic specialuri programebis 

mixedviT SeaRwevdnen adamianis organizmis nebismier qsovilSi, organosa Tu ujredis 

organelebSi da Cawerili programis Sesabamisad moaxdendnen dazianebuli ubnebis 

mkurnalobas.  

 

*** 

r. feinmanis mier aRwerili procesi SeiZleba ganxorcieldes mikrogadamwodebiT, mikro-

ZravebiT, maCqareblebiT, mikrotumboebiTa da mikrosarqvelebiT. informacia nanoteqnologiis 

didi momavlis Sesaxeb dRes ukve realobad iqca, rac uaxlesi teqnologiebiT biologiuri 

struqturebis nanometriuli ganzomilebebis doneze daprogramebuli reaqciebis ganxorcie-

lebis saSualebas iZleva. aqedan warmoiqmna axali samecniero mimarTuleba _ nanobiomedicina. 

axla ukve iqmneba daprogramebuli zondebi, romlebSic warmodgenilia Semdegi ZiriTadi 

elementebi: mikrogadamwodi, procesori, sensori, procesis ganmaxorcielebeli mani-

pulatorebi da efeqtorebi, robotsacecebiani mikroqirurgiuli xelsawyoebi, nanoroboti 

TviTawyobisa da TviTganaxlebadi zondebis Seqmnis unariT. sabednierod, cocxal orga-

nizmebSi TviTawyobis mravali magaliTi moipoveba. maT Soris, embrionuli qsovilisa da 

hemoglobinis daSla da TviTawyoba, cilebisa da nukleinis mJavebis denaturacia-renaturacia 

da sxv.  

Teoriuli gaTvlebiT, procesoris moculoba (10000 logikuri sistemiT) 100 nm3-s ar 

unda aRematebodes, rac sruliad sakmarisi iqneba gacilebiT mcire ultramikrokompiuteris 

dasamzadeblad. magaliTad, eriTrocitis ganzomileba saSualod 8 mk-ia, rac xelovnur 

procesors daaxloebiT 80-jer aRemateba. es ki operaciis dros ujredSi mikrokompiuteris 

SeRwevis saSualebas iZleva. nanobiomedicinaSi ikveTeba sami ZiriTadi mimarTuleba: 

1. nanomasalebis Seqmna; 

2. nanodiagnostika; 

3. samkurnalo wamlebis transporterebis Seqmna. 

nanoteqnologiuri masalebidan gansakuTrebul interess iwvevs nanonivTierebebiT 

calkeuli qsovilebis mizanmimarTuli sinTezi da organizmis ,,sakuTari" qsovilebis 

Senacvleba ise, rom gamoiricxos imunologiuri konfliqti, rac did perspeqtivebs saxavs 

organoebis transplantaciisas. dReisaTvis ukve Seqmnilia 8 nm diametris samganzomilebiani 

struqturis mqone Zvlis qsovilis imitirebuli masala, romlis mineralizaciiT miRebulia 

hidroqsiapatiti (erT-erTi umtkicesi masala). hidroqsiapatiti kargad SeTavsebadi aRmoCnda 

Zvlis qsovilebTan, rac momavalSi dazianebuli qsovilis nanoteqnologiurad momzadebuli 

,,qsoviliT Terapiis” saukeTeso saSualebad SeiZleba CaiTvalos.  
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specialuri teqnologiiT qimiurad momzadebuli nanoforebis mqone membranebiT 

Semosili mikrokafsulebi warmatebiT gamoiyeneba dazianebuli organoebisa Tu qsovilebis 

samkurnalod, samedicino daniSnulebis wamlebis transportirebisa da droSi maTi 

dayovnebuli gamoTavisuflebis mizniT. gansakuTrebul interess iwvevs nanoteqnologiuri 

sadiagnostiko xelsawyoebis SeqmnaSi miRweuli warmatebebi. 

didi xania, rac aSS-is nanoteqnologiis centrSi muSaoben iseTi mikrogadamwodebis 

Seqmnaze, romlebic gamoyenebuli iqneba organizmSi avTvisebiani simsivnuri ujredebis 

aRmosaCenad da maT gasanadgureblad. aseTi nanoteqnologiuri dendromerebi mzaddeba 

zegantotvili polimerebisagan. dendromeris, anu nanosensoris, sidide 5 nm-s ar aRemateba. 

proeqtis mixedviT, es umciresi gadamwodi Tavsdeba limfocitSi. daavadebuli ubnis 

ujredTan dakavSirebisas nanosensori iwyebs fluorescenciur naTebas. naTeba registrirdeba 

specialurad Seqmnili skaneriT. skanirebas sWirdeba 15 wm. 

korporacia intelSi Seiqmna analizuri danadgari (Intel Raman Bioanalyzer System), romelic 

lazeruli sxivebiT sisxlis SratSi daavadebebis gamovlenis saSualebas iZleva. aRniSnul 

nanoteqnologias safuZvlad udevs naxevargamtarebis kristalebSi mikroskopiuli defeqtebis 

gamovlenis principi. samwuxarod, molekulebis doneze daavadebis gamosavlenad biologiaSi 

msgavsi meTodi dResdReobiT ar arsebobs. amitom biosamedicino diagnostikaSi es axali 

epoqis dasawyisad unda miviCnioT.  

mkvlevarTa didi nawili fiqrobs, rom msgavsi analizuri danadgari saSualebas 

mogvcems sisxlis molekulebis doneze iqnes gamovlenili avTvisebiani simsivne da pacientis 

avTvisebiani simsivnisadmi midrekilebac ki. aRniSnulidan gamomdinare, didi perspeqtiva 

arsebobs nanoteqnologiuri meTodebiT SesaZlebeli gaxdes Sidsisa da avTvisebiani 

simsivnuri ujredebis gamovlena da ganadgureba.  

realurad ukve danergilia xelsawyo PointCare, romelic Sidss gamoavlens profesionali 

eqimebis gareSe. masSi fluorescenciuri nivTierebebis nacvlad eriTrocitebis mosaniSnad 

iyeneben oqros nanonawilakebs.  

 intensiurad mimdinareobs agreTve avtonomiuri nanomowyobilobebis Seqmna samedicino 

diagnostikisaTvis. magaliTad, samedicino praqtikaSi kuW-nawlavis daavadebis gamosavlenad 

warmatebiT gamoiyeneba videokamera; masze damontaJebulia ramdenimemilimetriani ganaTebis 

sistema. zomiT is aTasjer da metad aRemateba nanoteqnologiur mowyobilobas. igi advilad 

Sedis organizmSi da imarTeba garedan. ivaraudeba nanoteqnologiuri mowyobilobebis 

aRWurva specifikuri sensorebiTa da manipulatorebiT, romelTa meSveobiTac SesaZlebeli 

gaxdeba nanoqirurgiuli operaciebis Catareba. msgavsi nanomowyobiloba SesaZlebelia 

Seyvanil iqnes saylapavi milidanac da daregistrirdes kompiuteris saSualebiT. 

nanoqirurgiuli mikromanipulatorebis makroanalogebia skanirebis zonduri 

mikroskopebi, romelTa saSualebiT SesaZlebelia ganxorcieldes atomebis gadaadgileba 50 nm 

zomis nanopincetebiT. moqmedeba regulirdeba distanciurad. nanoobieqtebis gadaadgileba 

SesaZlebelia lazeruli sxivebiTac, rac praqtikulad dnm-is magaliTze ganxorcielda 

lazeruli pincetis saSualebiT da igi dnm-is terminalur nukleotids daukavSires.  

nanoteqnologiuri sensorebi da analizatorebi laboratoriuli Cipebis saxiT farTod 

gamoiyeneba diagnostikuri miznebiT. ukve Seqmnilia nanoteqnologiuri sensoruli aparati, 

romlis saSualebiTac SesaZlebeli gaxda sazogadoebrivi TavSeyris adgilebSi Roris gripis 

identificireba (Nanotechnology Sensors Detecting Swine Flu in Public Places). 

gansakuTrebiT didi interesi gamoiwvia samkurnalo wamlebis transporterebis Seqmnam. 

2001 wels moxda Tagvis simsivnuri ujredebis nanosinjiT ganadgureba ultraiisferi 

sxivebiT gamowveuli temperaturuli SokiT.  
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am mizniT virTagvas nanozondiT Seuyvanes aqtinium 225, romlis zemoqmedebis Sedegad 

dairRva avTvisebiani ujredebis struqtura, rasac mohyva maTi sruli ganadgureba. aqtiniumiT 

damuSavebuli virTagvebis sicocxlis xangrZlivoba daaxlobiT 9-jer gaizarda. sagulisxmoa, 

rom gakveTis Semdeg virTagvebSi simsivnis kvalic ki ver aRmoaCines. gansakuTrebul interess 

iwvevs is faqti, rom simsivnuri ujredebis aRmoCena moxda specialuri sensoris daxmarebiT.  

nanometruli nawilakebiT simsivneebTan brZolis mizniT gamoiyenes agreTve organuli 

aminosilaniT dafaruli rkinis oqsidi, romelic lokalurad Seiyvanes simsivnian qsovilSi. 

Semdeg masze imoqmedes magnituri veliT, ramac gamoiwvia vibracia. Sedegad gaizarda 

temperatura, temperaturulma Sokma ki daaziana da daSala simsivnuri ujredebi. bunebrivad 

ismeba kiTxva: ratom xdeba ZiriTadad simsivnur ujredebSi nanonawilakebis dagroveba? ro-

gorc irkveva, mizezi isaa, rom simsivnur ujredebs ar gaaCnia efeqturi limfuri sadrenaJo 

sistema. 

nanoteqnologiis TvalsazrisiT mecniereba gacilebiT win wavida samkurnalo 

preparatebis transportirebis mxriv. transporterad gamoiyenes liposoma, lipiduri 

koacervati, romelic moniSnuli iyo samizne ujredidan gamoyofili leqtiniT. leqtini 

specifikurad ukavSirdeba samizne ujredebs antigen-antisxeulis urTierTqmedebis principiT. 

am dros xdeba samkurnalo preparatis gamoTavisufleba. 

samkurnalo preparatebis transporterebi mravalmxrivi daniSnulebisaa. maTi zoma 

daaxloebiT 1 mkm-ia, forebis zoma ki _ 0.1_1.0 nm-is farglebSi meryeobs. msgavsi kafsulebis 

gamocda mimdinareobs klinikurad diabetiT daavadebuli adamianebis sisxlSi insulinis 

koncentraciis daregulirebis mizniT. mopovebulia pirveli warmatebebi. araa gamoricxuli, 

rom uaxloes momavalSi nanokafsulaSi ganTavsebul iqnes insulinis masinTezirebeli 

ujredebi. organizmidan maTi gandevna daculi iqneba imunuri sistemiT.  

gansakuTrebuli interesi gamoiwvia iseTi xelsawyos Seqmnam, romlis saSualebiTac 

SesaZlebelia organizmSi nebismieri samkurnalo preparatis Seyvana nemsis gareSe. ukve 

Seqmnilia Jangbadis transporteri, anu respirociti, romelic gamoyenebuli iqneba iSemiuri 

daavadebisas adamianis organizmis JangbadiT uzrunvelsayofad. respirociti sferuli 

formisaa, romelSic iwnexeba Jangbadi. sferos diametri 1 mkm-ia, is uZlebs 1000 atmosferos.  

respirocitisagan gansxvavebiT, Jangbadis wneva hemoglobinSi 0.5 atmosferos ar 

aRemateba, saidanac qsovilSi SeiZleba mxolod Jangbadis 0.13 erTeuli gamoTavisufldes. 

sagulisxmoa, rom, roca 1 l moculobis respirocitiani mikrokafsuliT xdeba daaxloebiT 

530 l moculobis Jangbadis SeboWva, maSin 1 l sisxlSi Jangbadis raodenoba 0.2 l-s ar 

aRemateba. es moculoba sruliad sakmarisia imisaTvis, rom mwvave iSemiis dros 36 sT-is 

ganmavlobaSi adamianis JangbadiT uzrunvelsayofad sisxlSi 0.5 ml respirociti iqnes 

Seyvanili. 

gansakuTrebiT perspeqtiulia Jangbadisa da naxSirorJangis mimocvlis unaris mqone 

respirocitis Seqmna, romlis moqmedeba organizmSi arsebuli Jangbadisa da naxSirorJangis 

koncentraciaze iqneba damokidebuli. kerZod, filtvebSi moxdeba naxSirorJangis 

gamoTavisufleba da Jangbadis STanTqma, qsovilebSi ki piriqiT, Jangbadis STanTqma da 

naxSirorJangis gamoTavisufleba.  

did interess iwvevs e.w. krotocitebi, anu sisxlis ujredebis SededebaSi monawile 

bioorganuli burTulakebi. garegnulad krotocitebi respirocitebs Camohgavs, oRond 

gansxvaveba isaa, rom maTi burTulakis RrmulSi warmodgenilia boWkovani masa, romelic 

Tavisufldeba sisxlis dazianebul ubanSi, iqmneba boWkovani bade, romelSic ganTavsdeba 

sisxlis wiTeli burTulebi da organizmidan sisxlis dena Sewydeba. aqedan naTelia, Tu 
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ramdenad mniSvnelovania medicinaSi am teqnologiis danergva sisxldenis dros hemofiliiT 

daavadebulTa sicocxlis gadasarCenad.  

masaCusetsis teqnologiuri institutisa da honkongis universitetis TanamSromlebma 

nanoteqnologiuri meTodebis gamoyenebiT Seqmnes iseTi siTxe, romelic Wrilobaze 

dawveTebis Semdeg aCerebs nebismieri Wrilobidan sisxldenas 15 wamSi. sisxlis Sededebis 

preparatebs udidesi mniSvneloba aqvs ara marto hemofiliiT daavadebulTa sicocxlis Sesa-

narCuneblad, aramed qirurgiuli operaciebis drosac, vinaidan qirurgebis mier operaciaze 

daxarjul droze meti ixarjeba sisxldenis SeCerebaze. gamoTvlilia, rom 1 sm sigrZisa da 3 

sm siRrmis Wrilobidan sisxlis danakargi daaxloebiT 6 mm3-ia, rac adamianis 

sicocxlisaTvis sakmaod saxifaToa.  

nanoteqnologiuri meTodebis gamoyenebiT SeiZleba dadgenil iqnes mutaciebi dnm-isa da 

cilebis pirvelad struqturaSi. infeqciuri daavadebebis gamomwvevebisa da toqsikuri 

nivTierebebis gamoyofa organizmidan nanometruli membranebiT did sirTules ar 

warmoadgens. nanosensorebiT gamovlenil iqna dnm-Si genebis variaciebi, rac imis winapirobaa, 

rom am meTodiT dasaSvebia dnm-Si 200000 wyvili nukleotididan mutirebuli nukleotidis 

amocnoba.  

did interess iwvevs e. w. sveli nanoteqnologia, romelic iTvaliswinebs uSualod 

cocxal organizmSi moqmedi meqanizmebis mikrotransformacias. esenia cilebi, nukleinis 

mJavebi, enzimebi da genetikurad ex vivo modificirebuli da transplantirebuli virusebi, 

romelTa saSualebiT moxdeba ujredebSi darRveuli meqanizmebis reabilitacia. bunebrivia, 

rom am procesebSi wamyvani roli xelovnurad konstruirebul enzimebs ekuTvnis. dReisaTvis 

ukve konstruirebulia funqciurad aqtiuri ramdenime aTeuli enzimi, romelTa gamoyeneba 

mkurnalobis mizniT Zalze perspeqtiulad gvesaxeba. Tu gaviTvaliswinebT, rom yvela enzimi 

cilovani bunebisaa da 20 aminmJavasganaa aSenebuli, maSin SesaZlebelia sinTezirebul iqnes 

daaxloebiT 10100 xelovnuri enzimi, rac jerjerobiT bunebaSi araa realizebuli. biosferos 

sicocxlisunarianoba mxolod 1014 enzimis moqmedebiT xorcieldeba.  

aranakleb sainteresoa molekuluri nanoteqnologiis iseTi mimarTuleba, rogoricaa 

genebis Seqmna kompiuteriT. es iqneba dizainis geni dnm-is polimerazas sastarto da 

stopkodonebis ubnebiT, romelic mizanmimarTuli iqneba specifikuri, funqciurad aqtiuri 

genis Sesaqmnelad.  

cxadia, nanoteqnologia did perspeqtivebs saxavs mutirebuli genebis da gadagvarebuli 

ujredebis amocnobis, organoebis, qsovilebisa da organoidebis reparaciis, ganaxlebis, 

siberis daZlevisa da sicocxlis gaxangrZlivebis mizniT. nanoteqnologia araa fantazia, is 

realobaa da, mravali mecnieris azriT, uaxloes 10 _ 20 weliwadSi didi aRmoCenebi 

ganxorcieldeba nanobiomedicinaSi.  

aSS-Si nanomedicina aRiares erT-erT prioritetul mimarTulebad da misi 

realizaciisaTvis mTavrobam ramdenime aseuli miliardi dolari gamoyo.  
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nanobiomedicina!

nanoteqnologiis gamoyenebis perspeqtivebi biomedicinaSi  

n. aleqsiZe  

(wmida andria pirvelwodebulis saxelobis qarTuli universiteti) 

 

reziume: statiaSi warmodgenilia informacia im warmatebebis Sesaxeb, romlebic 

miRweulia biomedicinaSi nanoteqnologiur meTodebze dayrdnobiT. maTi daxmarebiT 

SesaZlebeli iqneba nanokompiuteriT daavadebaTa adreuli gamovlena da mikromanipula-

torebiT mkurnaloba. 
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PERSPECTIVES OF USE NANOTECHNOLOGIES IN BIOMEDICINE 

N. Aleksidze 

 (Seint Andrew the First Colled Georgian University)  

 

Resume: There are discussed researches and advances used in nanotechnologies, wich can be used to diagnose 

diseases at early stage by nanocomputers and make early manupulations to treat and prevent them.  
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ПЕРСПЕКТИВЫ ИСПОЛЬЗОВАНИЯ НАНОТЕХНОЛОГИИ В БИОМЕДИЦИНЕ 

Н. Алексидзе 

(Грузинский университет им. Андрея Первозванного) 

 

Резюме: Представлена информация об успехах, достигнутых в биомедицине методами нанотехнологии, с 

помощью которых нанокомпьютером возможно раннее выявление заболеваний и лечение микроманипулятором.  
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