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JurnalSi `keramika~ 

gamoqveynebuli statiebis 

ZiriTadi Tematika  
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Catarebuli samecniero kvlevebi,  

maTi miRebis teqnika da 

teqnologia, nanoteqnologia da 

nanoqimia   
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rebulia mecnieruli kvlevebi, sadac man Seiswavla naTeli fraqciebis ga-

mosavlianobis gazrdis SesaZlebloba sxvadasxva misarTis _ soflis meur-

neobis Txevadi narCenebisa da meoreuli produqtebis Tanaobisas navTobis 

atmosferuli gamoxdis procesSi.  

mniSvnelovania batoni nikos Rvawli saqarTvelos navTobidan spi-is 

pativsacemad saxeldebuli mineraluri TeTri zeTebis _ „spiol-1-sa“ da 

„spiol-2-is“ miRebasTan dakavSirebiT. misi xelmZRvanelobiT praqtikulad 

ganxorcielda aRniSnuli produqciis mimRebi danadgaris montaJi baTumis 

navTobgadamamuSavebeli qarxnis teritoriaze. „spiol-1-ma“ da „spiol-2-ma“ 

sinTezuri da qimiuri boWkos Zafis formirebisTvis saWiro SemzeTavSi 

Secvala Zvirad Rirebuli da mwvaved deficituri silikonis zeTi. aseve am 

unikalurma zeTebma farTo gamoyeneba pova, rogorc antiadheziurma saSua-

lebam wnexformaSi teqnikuri plastikuri masalidan detalebis dawnexisas. 

aRniSnuli zeTebi gamoicada da dainerga Cveni respublikisa da sabWoTa 

kavSiris qimiuri boWkos, msubuqi mrewvelobisa da samxedro daniSnulebis 

qarxnebSi. 

nayofier samecniero moRvaweobasTan erTad batoni niko aqtiur peda-

gogiur da sazogadoebriv saqmianobas eweoda. wlebis ganmavlobaSi 

xelmZRvanelobda saqarTvelos politeqnikuri institutis organuli da 

navTobqimiuri teqnologiis kaTedras, aqtiurad iyo Cabmuli fakultetisa 

da mSobliuri umaRlesi skolis samecniero sabWos muSaobaSi.  

gansakuTrebul aRniSvnas imsaxurebs baton nikos pirovnuli Tvisebebi _ 

iyo uaRresad Sromismoyvare, ganaTlebuli, keTili, lmobieri, zogjer mka-

cri da Seuvali, samarTliani da uRalato, mSvidobiani da yvelas moyvaru-

li, qveynis patrioti, Tavdadebuli; omgamovlili, cxovrebiseuli gamocdi-

lebiT uaRresad mdidari, did sikeTes, sulier siwmindes, megobrobis grZno-

bas, gulwrfelobas da patiosnebas aRvivebda garSemo myofTa, gansakuTrebiT 

ki axalgazrda kolegebsa da studentebs Soris, ar aklebda maT mamaSvilur 

mzrunvelobas, gulisxmierebas, adamianur siyvarulsa da siTbos. 

amis gamo, es Rirseuli pirovneba damsaxurebuli siyvaruliT da pati-

viscemiT sargeblobda TanamSromlebs, kolegebsa da studentebs Soris.  
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batoni nikos xsovna, rogorc amagdari aRmzrdelisa da Rvawlmosili 

mecnieris, mudam darCeba misi aRzrdilebis, kolegebisa da axloblebis 

mexsierebaSi. yofili studentebi, amJamad ki kolegebi xSirad vixsenebT 

iumoriT Sezavebul mis gamonaTqvamebs da cxovrebiseul rCevebs.  

batoni nikos xsovnas Rirseul pativs miageben misi didi ojaxis wevre-

bi: Svili manana, romelic dRemde batoni nikos mier dafuZnebuli mimar-

Tulebis pedagogia, misi Svilebi _ irakli da nikolozi da eqvsi SviliS-

vili, aseve udrood, tragikulad daRupuli vaJis _ vaxtangis Svilebi ni-

kolozi da mixeili.  

batono niko, mdablad vxriT Tavs Tqveni xsovnis winaSe.  

 

    

saqarTvelos teqnikuri universitetis reqtorati   

qimiuri teqnologiis da metalurgiis fakulteti 

ZiriTad organul nivTierebaTa da navTobproduqtebis  

qimiuri teqnologiis mimarTuleba 

Jurnal „keramikis“ redkolegia 
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saqarTvelos logistikuri firmebis konkurentunarianobis amaRlebis 
gzebis kvleva 

al. kankaZe, T. kilaZe, i. amanaTaSvili 
transportisa da manqanaTmSeneblobis menejmentis departamenti, saqarTvelos teqnikuri un-
iversiteti, saqarTvelo, 0175, Tbilisi, kostavas 68b 
 
E-mail: akankadze@yahoo.com 

 
 

reziume: kvlevis meTodi mdgomareobs 
logistikuri firmebis, tvirTis mflobele-
bis, distributorebis da gadamzidavebis 
urTierTobaTa deficitis gamokvlevasa da 
saqmiani TanamSromlobis efeqtianad ganvi-
Tarebis mizniT kompleqsuri logistikuri 
servisis warmoebaSi, kerZod kontraqtlo-
gistikisa da miwodebis jaWvis menejmentis 
danergva da aTviseba. 

aRniSnulis safuZvelze unda gamoikve-
Tos logistikuri firmebis konkurentuna-
rianoba, rogorc maTi msoflio logisti-
kur sistemebSi monawileobisa da moqmede-
bis safuZveli. 

 
sakvanZo sityvebi: transportis logisti-

ka; ekonomikur-maTematikuri modelireba; 
optimizaciis meTodebi. 

 
 
1. Sesavali 
saqarTvelos ekonomikis ganviTarebis 

saqmeSi mniSvnelovani roli eniWeba logis-
tikas, romelic, Tavis mxriv, metad dinami-
kuri mimarTulebaa. logistikuri mimarTu-
lebis ganviTareba saqarTvelos integra-
ciis safuZvelia saerTaSoriso globalur 
logistikur qselSi. msoflio bazrebTan 
efeqtiani dakavSireba ganapirobebs maRali 
xarisxis serviss, rac konkurentunarianobis 
amaRlebis ZiriTadi pirobaa pirvel rigSi 
saqarTvelos logistikuri firmebisaTvis. 
[1-3] 

logistikuri firmebis konkurentunaria-
nobis amaRlebis analizisas aucilebelia 
ganxiluli iyos Semdegi sakiTxebi: 

- saqarTveloSi logistikuri firmebis 
saqmianobis mimarTulebebi da saxeebi, maTi 
roli qveynis ekonomikis ganviTarebaSi; 

_ logistikur kompaniebs Soris konku-
renciis Taviseburebebi; 

_ logistikuri saqmianobis dagegmvis mi-
marTulebebi da konkurenciis roli lo-
gistikuri kompaniebis urTierTobebSi; 

_ logistikuri da marketinguli ur-
TierTobebi; 

_ transportis sferoSi moqmedi logis-
tikuri kompaniebi, maTi saqmianobis Sesaty-
visi satransporto nakadebisa da statisti-
kis kvlevebi; 

_ logistikuri kompaniebis marTvis ie-
rarqiuli struqturebisa da logistikis 
menejmentis Taviseburebebi; 

_ tvirTis nakadis dagegmva da biznesur-
TierTobis marTva; 

_ ganawilebis arxebi da logistikuri 
procesebis marTva; 

_ logistikis strategiuli dagegmva; 
_ modelireba logistikaSi; 
_ ekonomikuri efeqtianobis Sefaseba [4-7]. 
 
2. ZiriTadi nawili 
saqarTvelos logistikuri firmebis kon-

kurentunarianobis amaRlebis gzebis kvleva 
pirdapir kavSirSia logistikuri firmebis 
saqmianobis efeqtianobasTan da imasTan, 
ramdenad Seuwyobs xels mocemuli kvlevis 
Sedegi konkurentunarianobis amaRlebas. 
kvlevis strategiad migvaCnia arsebuli 
qarTuli da sazRvargareTis qveynebis mec-
nierTa gamokvlevebisa da gamocdilebis 
Seswavla, ganzogadeba, gaanalizeba da imis 
dadgena, Tu ramdenadaa miaxloebuli igi, 
saqarTvelos logistikuri firmebis servi-
sis xarisxis, momsaxurebis garantiebisa da 
saimedoobis mixedviT, msoflioSi aRiare-
bul logistikur kompaniebTan, ra unda ga-
keTdes, raTa maTi Sefasebis safuZvelze 
moxdes konkurentunarianobis donis amaR-
leba [3, 5, 10]. 

gamokvleuli unda iqnes saqarTvelos 
logistikuri firmebis adgili bazarze, 
saqmianobisa da servisebis xarisxis done, 
konkurenciis pirobebSi moqmedeba da ur-
TierTsargebliani saqmianobis warmarTvis 
SesaZlebloba. 

amisTvis aucilebelia: 
_ Seswavlil iqnes saqarTveloSi moqmedi 

saerTaSoriso da adgilobrivi logistiku-
ri firmebis saqmianoba da logistikuri 
procesebis SedarebiTi analizi konkuren-
tebTan mimarTebaSi. 

_ kvleva Cautardes da Sefasdes ramde-
nime logistikuri procesis efeqtianoba, 
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maT Soris logistikuri procesebisa: da-
gegmva, prognozireba, Sesyidva, warmoeba, 
sakuTari miwodebis jaWvis, dabrunebis da 
sxva. 

_ kvleviT dadgindes saqarTvelos eko-
nomikis romeli dargebia mniSvnelovnad 
CarTuli logistikuri operaciebis Sesru-
lebaSi da ra wvlili SeaqvT maT am mimar-
Tulebis ganviTarebaSi. 

_ aucilebelia ganisazRvros saqarTve-
los logistikuri firmebis konkurentuna-
rianobis amaRlebis faqtorebi, romelic 
uSualo kavSirSia ara marto kompaniebs 
Soris, aramed industriul qveynebsa da sa-
transporto derefnebs Soris arsebul kon-
kurenciasTan. 

_ saWiroa qveynis logistikuri kompanie-
bis konkurentunarianobis gansazRvra. 

 am dros dadgindeba konkurentunariano-
baze ra gavlenas axdens saqarTveloSi ar-
sebuli sasawyobo meurneobis dabali done, 
romelic Tavisi xarisxobrivi maCveneblebiT 
ufro axloa sabWoTa stilsa da struqtu-
ris infrastruqturasTan anu dRevandel sa-
qarTveloSi ar arsebobs saerTaSoriso 
standartis A klasis sasawyobo meurneoba. 
arsebuli dabali klasis B da C klasis 
sawyobebi veranair konkurencias ver gau-
wevs verc evropuli da verc globaluri 
lojistikis pirobebsa da ganviTarebis 
dones, Sesabamisad qveyanaSi ar arsebobs 
sworad ganviTarebuli satransporto da 
logistikuri infrastuqtura. miuxedavad 
amisa, saqarTvelo xelsayreli logistiku-
ri adgilmdebareobis meSveobiT evropa-
aziis bunebriv logistikur habs warmoad-
gens, romelic, Tavis mxriv, msxvili lo-
gistikuri centria anu sasawyobo dasaxle-
baa. igi sakmaod sxvadasxvagvaria da moi-
cavs ara marto mxolod sawyobebs, aramed 
sawarmoo Senoba-nagebobebs, sadac xdeba 
damuSaveba an momzadeba sasaqonlo pro-
duqciis gadasazidad, satvirTo avtotrans-
portis remonts, sabaJo ubans da sxva ele-
mentebs, rac aucilebelia uwyveti tvirTna-
kadebis organizebisaTvis. habSi anu logis-
tikur centrSi moxvedrili saqonlisTvis 
saWiroa ara marto misi miReba, aramed ga-
sufTaveba, miuxedavad imisa, rogor Semoi-
tanes is – konteineris Tu sxva saSualebiT. 
anu nebismieri Semotanili tvirTi unda da-
muSavdes. Tu gaviTvaliswinebT logistiku-
ri centris saqmianobas, saqarTvelos lo-
gistikur firmebs saSualeba eZleva ga-
moiyenos saqarTvelos logistikuri poten-
ciali da Tavisi logistikuri saqmianoba 
warmatebiT warmarTos [1-8]. 

Cveni SexedulebiT saqarTvelos ar gaaC-
nia qseluri efeqti da transportis sxva-
dasxva saxeobis damakavSirebeli infra-
struqturis deficitis gamo ar xdeba si-
nergiebis (ori an meti urTierTdamakavSire-
beli faqtorebis jamuri efeqtianoba) aTvi-
seba satransporto gadazidvebsa da saer-
Tod logistikaSi. Cveni azriT, saWiroa sa-
transporto da logistikuri infrastruq-
turis sistemuri ganviTareba, rac konku-
rentunarians gaxdis saqarTveloze gamaval 
satransporto koridors da SesZens ara 
marto efeqtiani satransporto derefnis 
imijs, aramed logistikur firmebsac Sema-
tebs gamocdilebasa da saqmianobis menej-
mentis maRal xarisxs. 

dRevandeli mdgomareobiT araa gamork-
veuli ra rols asrulebs transportis 
sxvadasxva saxeobis damakavSirebeli infra-
struqturis deficiti logistikuri firme-
bis konkurentunarianobaze. am movlenis 
kvleviT gamoikveTeba iseTi moTxovnebi, ro-
melTa Sesruleba saqarTvelos logistikur 
firmebs ufro daaxloebs logistikuri in-
frastruqturisa da logistikuri procese-
bis marTvis evropul da saerTod msofli-
oSi aRiarebul standartebTan. 

aucilebelia ganisazRvros saqarTvelos, 
rogorc xelsayreli logistikuri adgilm-
debareobis, konkurentunarianobis zrda ra 
gavlenas moaxdens logistikuri firmebis 
konkurentunarianobaze da gaxdeba Tu ara 
es firmebis konkurentuli upiratesoba 
[3,5,9]. 

_ saWiroa gamokvleva, ra gavlenas moax-
dens saqarTvelos satransporto gadamzi-
davebis logistikuri firmebisa da infra-
struqturis operaciebs Soris urTierT-
sargebliani TanamSromlobis gaRrmaveba 
logistikuri firmebis konkurentunariano-
basa da menejmentis xarisxis doneze. 

_ unda dadgindes, ra gavlenas moaxdens 
logistikur firmebSi, logistikisa da mi-
wodebis jaWvis menejmentSi mowinave akade-
miuri programebis ganviTareba da logisti-
kaSi uaxloesi teqnologiebis danergva sa-
qarTvelos logistikis grZelvadiani sax-
elmwifo stradegiis Camoyalibebasa da gan-
viTarebaze, rac, Tavis mxriv, aamaRlebs sa-
transporto qseluri efeqtis xarisxs. 

_ saWiroa logistikuri firmebis, tvir-
Tis mflobelebis, distributorebis da ga-
damzidavebis urTierTobaTa deficitis ga-
mokvleva da, saqmiani TanamSromlobis efeq-
tianad ganviTarebis mizniT, kompleqsuri 
logistikuri servisis warmoeba, kerZod 
kontraqtlogistikisa da miwodebis jaWvis 
menejmentis danergva da aTviseba. logisti-
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kuri teqnologiebisa da inovaciebis, aseve 
logistikuri firmebis mier saqarTvelos 
geografiuli mdebareobis, rogorc konku-
rentuli upiratesobis, gamoyenebiT pirveli 
logistikuri firmebi gaxdeba maRali donis 
konkurentunariani firmebi, xolo meore sa-
qarTvelo – globaluri logistikuri qse-
lis nawili [4-8]. 

kvlevis am nawiliT dgindeba sakiTxis 
ori gansxvavebuli midgoma: 1. saqarTvelo 
Tavisi adgilmdebareobiT _ konkurentuli 
upiratesoba da 2. garemo, romelic gavle-
nas axdens firmebis konkurentunarianobaze. 
am urTierTobebSi gamoikveTeba momTxovni 
momxmareblebi, Zlieri konkurentebi, Zlie-
ri saqonlisa da damxmare dargebis kom-
pleqsebi. saqarTvelos konkurentunarianoba 
Cvens SemTxvevaSi niSnavs unars gamoavli-
nos, Seqmnas da SeinarCunos konkurentuli 
upiratesoba sxva regionebis mimarT, radgan 
esaa misi momgebiani pozicia, rac, Tavis 
mxriv, gamokveTili, misTvis damaxasiaTebe-
li specifikuri niSnebia, romlebic gan-
sazRvravs miznobrivi bazrebis Tavisebure-
bebs. 

amis safuZvelze unda gamoikveTos lo-
gistikuri firmebis konkurentunarianoba, 
rogorc maTi msoflio logistikur siste-
mebSi monawileobisa da moqmedebis safuZ-
veli. 

Cven mier miTiTebulia problemebis Tana-
medrove mdgomareoba, kvlevis obieqtis dax-
asiaTeba, kvlevis strategiis gamokveTa, 
mecnieruli siaxleebi. logistikur siste-
mebSi moqmedi logistikuri firmebis kon-
kurentunarianobis amaRlebis donis Tavise-
burebebis gamokvlevis mimarTulebebi gan-
sazRvravs samecniero proeqtis mniSvnelo-
basa da aqtualurobas [7-9]. 

sabWoTa saqarTveloSi moqmedebda sax-
elmwifo marTvis organoebi materialur-
teqnikuri momaragebisa da gasaRebis darg-
Si, muSavdeboda sxvadasxva mecnieruli Tu 
meToduri naSromebi, romlebic SegviZlia 
ganvixiloT, rogorc logistikis Teoriuli 
debuleba, rac gamoiyeneboda specialiste-
bis momzadebis saqmeSi, kerZod: materialur-
teqnikuri momarageba, gasaRebis ekonomika 
da organizacia, sasawyobo da taris meur-
neobis organizacia, maragebis marTva, war-
moebis operatiul-kalendaruli dagegma, 
satvirTo gadazidvebis organizacia, marTva 
da sxva. miuxedavad amisa, saqarTveloSi 
termini „logistika“ 10–15 wlis winaT ga-
moCnda. Sesabamisad misi adaptireba ekono-
mikur saqmianobasTan nel-nela, magram Tan-
daTanobiT saxes iRebda da, Sesabamisad, 
dRevandeli mdgomareobiT, logistikis 

irgvliv arsebobs gamoqveynebuli samecnie-
ro Sromebi, magram logistikuri firmebis 
konkurentunarianobis gamokvlevis Sesaxeb 
mdgomareoba arasaxarbieloa, jerjerobiT 
raime Rirebuli da mniSvnelovani mecnie-
ruli Sroma ar gamoqveynebula [6,8,11,12].  

 
 
3. daskvna 
samecniero proeqtis aqtualuroba mniSv-

nelovania qveynis ekonomikis sxvadasxva dar-
gSi logistikis sawarmoo-teqnikuri da teq-
nologiuri bazis ganviTarebisa da srulyo-
fisaTvis, aseve mniSvnelovania sxvadasxva 
donis mikro- da makrologistikur sistemeb-
Si logistikuri saqonelgamtari sistemebisa 
da struqturebis Seqmnis aucilebloba da 
saWiroeba. aqtualuria droulad da efeq-
tianad gamoviyenoT msoflioSi dagrovili 
gamocdileba, qveynisa da logistikuri fir-
mebis samecniero teqnikuri potenciali, lo-
gistikur, qveynis samewarmeo da biznesgare-
moSi moqmed sabazro-orientirebul firmebSi 
dainergos msoflioSi aRiarebuli Taname-
drove logistikuri midgomebi da sistemebi. 
aqedan gamomdinare, statia aqtualuria ram-
denime faqtoris gaTvaliswinebiT: 

1. ekonomikuri faqtori. kvleviT gamoik-
veTa sawarmoo da marketinguli xarjebis 
Semcirebis gzebi rogorc logistikuri 
firmis, aseve momxmareblis interesebis sru-
li dakmayofilebis mizniT. amrigad, ba-
zarze konkurentuli urTierTobebis piro-
bebSi „principi angariSi-sargebeli-momxma-
rebeli“ yuradRebis centrSia da logisti-
kis potenciali pirvel rigSi am princips 
ganaxorcielebs; 

2. organizaciul-ekonomikuri faqtori. 
sabazro ekonomikis pirobebSi sabazro ur-
TierTobebis ganviTarebis dros mimdina-
reobs kooperirebisa da integraciis pro-
cesebi, ikveTeba gaerTianebis Seqmnis auci-
lebloba da aqtualurobas iZens sawarmoo-
damamzadeblebis, momxmareblebis, Suamavle-
bis, sasawyobo meurneobebisa da transpor-
tis urTierTqmedeba, logistikuri procese-
bis operatiulad Sesruleba da firmebis 
konkurentunarianobis amaRleba; 

3. sainformacio faqtori. logistikuri 
firmebis konkurentunarianobis saqmeSi lo-
gistikur sistemaSi mimdinare procesebze 
mniSvnelovan rols asrulebs drouli, sa-
Wiro da faqtobrivi informaciis miReba, 
analizi da damuSaveba, rac aqtualuria 
TiToeuli logistikuri firmisaTvis, rad-
gan firma, romelic ufro informirebulia 
da operatiulad asrulebs SekveTebs, misi 
konkurentunarianoba maRalia, radgan in-
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formacia mWidrod akavSirebs bazars lo-
gistikasTan; 

4. teqnikuri faqtori. misi gamovlena 
xdeba imiT, rom logistikuri firmebis gan-
viTarebaSi aqtualuria satransporto sasa-
wyobo meurneobis aRWurva uaxlesi teqni-
kuri saSualebebiT, logistikur sistemebSi 
nergavs inovaciebs, Sesabamisad izrdeba 
teqnologiuri done, rac amaRlebs konku-
rentunarianobis dones da aqtualuria. 

saqarTvelos logistikur firmebSi 
mniSvnelovania da aqtualuri menejmentis 
marketingul-logistikuri koncefciis da-
nergva, riTac SesaZlebeli xdeba gamovTva-
loT logistikur-marketinguli danaxarje-
bis warmarTvis konkretuli variantebi, ga-
varkvioT logistikuri saqmianobis cal-
keul saxeTa gavlena logistikur danaxar-
jebze, rac firmebis konkurentunarianobis 
gansazRvris saSualebas mogvcems da amiT 
davadgenT ramdenad momgebiania da renta-
beluri TiToeuli firmis saqmianoba ro-
gorc erovnul, aseve msoflio logistikur 
bazarze. 
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UDC 330: 625 
GEORGIAN LOGISTICS FIRMS TO IMPROVE THE COMPETITIVENESS OF THE ROAD SURVEY 
A. Kankadze, T. Kiladze, I. Amanatashvili 
 

Resume: To research effectiveness of some logistic process. To establish which industries of Georgian Economy 
are measurably involved in research, to determine the performance of the logistics operations and to find out how 
they help to contribute the development of these industries. 

It is necessary to define the logistics firms to improve the competitiveness of the factors used in connection with 
not only companies, but also in the industrialized countries and the transport corridor between the competition.  

The method is logistic firms, goods holders, distributors and carriers in the gap between research and business co-
operation in the development of efficient production of complex logistic services, namely: To assimilate and to re-
search chain management of Agreement logistic and supply . 

Based on the need to outline the logistics competitiveness of firms, as their global logistics systems and active par-
ticipation in the foundation. 

 
Key words:  transport; logistics; economic and mathematical modeling; optimization methods. 
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УДК 330: 625 
ИССЛЕДОВАНИЕ ПУТЕЙ ПОВЫШЕНИЯ КОНКУРЕНТОСПОСОБНОСТИ ЛОГИСТИЧЕСКИХ ФИРМ 
ГРУЗИИ 
Канкадзе Ал.Дж., Киладзе Т.Д., Аманаташвили Я.Т.  
 

Резюме: Проведены исследование и оценка эффективности нескольких процессов логистики. Исследова-
нием установлено какие отрасли экономики в Грузии основательно включены в исполнение логистических 
операций и какую долю вносят в развитие отрасли. 

Следует определить повышение факторов конкурентоспособности логистических фирм, которые тесно свя-
заны не только между компаниями, но и индустриальными странами существующей конкуренцией между 
транспортными коридорами. 

Метод исследования состоит в выявлении дефицита отношений между логистическими фирмами, владель-
цами, дистрибюторами; выявлении дефицита отношений и делового сотрудничества с эффективным развитием 
комплексного логистического производства сервиса. Конкретно: контрактлогистика и цепь подачи, внедрение 
и признание менеджмента. 

На основании отмеченного нужно выявить конкурентоспособность логистических фирм, как участвующих и 
действующих в системах мировой логистики. 

 
Ключевые слова: логистика транспорта; экономико-математическое моделирование; методы оптими-

зации.  
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marTvadi lokaluri hiperTermiis meTodiT swori nawlavisa da  
saSvilosnos yelis kibos samkurnalo aparati 

z. kovziriZe 
qimiuri da biologiuri teqnologiebis departamenti, saqarTvelos teqnikuri universiteti, 
saqarTvelo, 0175, Tbilisi, kostavas 69 
 
E-mail: kowsiri@gtu.ge 

 
 

reziume: Seswavlilia hiperTermiis mono-

Terapiuli efeqti kibos proqtologiuri da 

saSvilosnos yelis daavadebebis winaaRmdeg. 

marTvadi lokaluri hiperTermiis meTodis 

ganviTarebisaTvis, eqsperimentul masalaze 

dayrdnobiT, gamoyenebul iqna xelsawyo 

`lezi”, romelic Seiqmna stu-is bionanoke-

ramikisa da nanokompozitebis masalaTmcod-

neobis centrSi. 

yvela cxovelSi (albinosi, 3 Tvis Tagve-

bi) dafiqsirda kibos daavadebis SeCereba 

da ganviTarda intratumoruli nekrozi (sa-

qarTvelos inteleqtualuri sakuTrebis 

erovnuli centri, saqpatenti. deponirebis 

damadasturebeli mowmoba 5054. “marTvadi 

lokaluri hiperTermia da magnituri hiper-

Termia kibos daavadebebis samkurnalod”).  

dadginda, rom 7-10 seansis Semdeg simsiv-

ne dawylulda, rac eqsperimentis dadebiT 

Sedegze metyvelebs (paTologiur-anatomiu-

ri laboratoria `paTjeos” daskvna. gamokv-

levis #3119-12, histopaTologiuri gamok-

vleva #15272-13. diagnozis gacemis TariRi 

14.01.2014 w., Tbilisi, saqarTvelo). 

 
sakvanZo sityvebi: marTvadi lokaluri 

hiperTermia; nekrozi; dawyluleba; metasta-
zi. 

 
 
1. Sesavali 
 
problemis aqtualuroba da kvlevis 

siaxle 
 
jandacvis msoflio organizaciis monaceme-

biT, avTvisebiani simsivneebiT ganpirobebuli 

avadobisa da misgan gamowveuli sikvdilia-

nobis maCvenebeli gamudmebiT izrdeba mTel 

msoflioSi. dReisaTvis onkologiur avad-

myofTa mkurnalobaSi wamyvani roli eniWeba: 

1. qirurgiul meTodebs;  

2. qimioTerapias;  

3. sxivur Terapias. 

hormono- da imunoTerapia damxmare meTo-

debia.  

Tumca, xSir SemTxvevaSi, kvalificiurad 

Catarebuli Carevis miuxedavad, daavadeba 

letaluri gamosavliT mTavrdeba. garda po-

liorganuli ukmarisobisa, amis mizezia qi-

mio-radioTerapiiT gamowveuli imunuri sis-

temis daTrgunva, mielodepresia, leikopenia, 

kardio-, nefro-, hepato- da neirotoqsiku-

roba, interkurentuli mikrobuli garTule-

bebi da sxva. yovelive es ganapirobebs avTvi-

sebiani simsivneebis mkurnalobis axali gze-

bis Ziebis aucileblobas, romlebic mimar-

Tuli iqneba simsivnis sawinaaRmdego strate-

giis gasaZliereblad. 

pirvelad saqarTveloSi SeviswavliT mar-

Tvadi lokaluri hiperTermiis simsivnis sa-

winaaRmdego efeqts. hiperTermia aris meTo-

di, romelic gulisxmobs simsivnur ujre-

debze citostatikur zemoqmedebas ujdedSi 

temperaturis gazrdiT – Cven SemTxvevaSi 

temperaturuli veliT gamowveuli siTburi 

gabneviT. 

saqarTveloSi yovelwliurad avTvisebia-

ni simsivniT daavadebulTa raodenoba Svidi 

aTass aRwevs. daavadebulTa saerTo raode-

noba ocdaTxuTmeti aTasia. 

cnobilia, rom avTvisebiani simsivneebi 

Sedgeba organizmis sakuTari ujredebisagan, 

romlebic normisagan mxolod imiT gansxvav-

deba, rom maTSi mimdinareobs ukontrolo 

SeuzRudavi gamravleba da zrda. amitom, avT-

visebian simsivneebSi metaboluri procesebis 

intensiuroba da, Sesabamisad, energetikuli 

moTxovnilebebi ufro maRalia, vidre Cveu-

lebriv qsovilebSi. am faqtoris gaTvalis-

winebiT perspeqtiulia onkologiurad daava-

debul da mis mosazRvre qsovilebze iseTi 

zemoqmedebis gamoyeneba, romelic drois erT 

monakveTSi amowuravs gadagvarebuli ujrede-

bis energetikul potencials, gamoiwvevs maTi 

cilebis denaturacias (daRupvas), amave dros 
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SenarCunebuli iqneba janmrTeli ujredebis 

sicocxlisunarianoba [1-3]. 

aseTi biofizikuri zemoqmedeba SeiZleba 

adgilobrivi hiperTermia (+42 - +44oC) iyos. 
 

cnobilia keramikuli mikrosferoebi ki-

bos radioTerapiisTvis _ Y2O3 –Al2O3 – SiO2 
minis mikrosferoebi 

 

hiatma da deim [4] da erbem da deim [5] 1987 

wels pirvelad daadastures, rom 17Y2O3 –
19Al2O3 – 64SiO2 (mol %) 20_30 mkm diametris 

minis mikrosferoebis gamoyeneba SesaZle-

beli iyo kibos in situ (adgilis) dasxivebis-

Tvis. itrium-89 (89Y) am minaSi araradioaq-

tiuri izotopia, romelic bunebaSi arsebobs 

100% raodenobiT, magram neitronuli dasxi-

veba axdens 89Y-is gaaqtiurebas da warmoqmnis 
β-gamomsxivebels 90Y, romlis naxevarsicoc-

xle 64.1 saaTia. rodesac es 20_30 mkm dia-

metris radioaqtiuri minis mikrosferoebi 

SehyavT organoSi (mag., daavadebuli RviZlis 

ujredebSi) isini xvdeba simsivnis wvril 

sisxlZarRvebSi da blokavs misTvis sakvebis 

miwodebas, garda amisa iZleva mokle man-

Zilze moqmed maRalionizebul β sxivebs. β-
sxivebi ar moqmedebs sxva romelime qimiur 

elementze da aqvs daaxloebiT 2.5 mm mokle 

SeRwevadobis diapazoni cocxal qsovilSi 

da ar warmoadgens radiaciul saSiSroebas 

garSemo janmrTeli qsovilisTvis. am mikros-

feroebs axasiaTebs maRali qimiuri xangamZ-

leoba da amdenad radioaqtiuri 90Y mikros-
fero ZiriTadad rCeba pacientis sxeulSi 

moTavsebisas da ar moqmedebs mezobel jan-

mrTel qsovilze. 90Y-is radioaqtiuroba ne-

itroniT dasxivebisas [6] 21 dReSi umniSvne-

lo donemde mcirdeba; amitom mikrosferoebi 

maleve kargavs aqtiurobas kibos mkurna-

lobis Semdeg. isini ukve gamoiyeneba klini-

kurad RviZlis kibos samkurnalod kanadaSi, 

aSS-sa da CineTSi, aseve klinikur cdebSi 

daavadebuli Tirkmlisa da elenTis samkur-

nalod da arTrituli saxsrebis dasxivebis 

sinoveqtomiaSi [7-20]. 

 
keramikuli mikrosferoebis gamoyeneba 

kibos hiperTermiisTvis. feromagnituri 

minakeramika 

amJamad SemuSavebulia liTiumis feritis 

(LiFe5O8) Semcveli minakeramika hematitis (α- 
F2O3) bioSeTavsebad matricaSi da SiO2–P2O5 

minisebri faza [21-27], magnetiti (F3O4) β-
volastonitis (β-CaSiO3) matricaSi da CaO-
SiO2-B2O3–P2O5 minisebri faza [28-35], α - Fex 
[36], F3O4 B2O3 Tavisufal CaO-SiO2-P2O5 minisebr 

fazaSi [37] da TuTia-rkinis feriti CaO-SiO2 
minisebr fazaSi [38], rogorc Termomarcva-

li kibos hiperTermiaSi. mag., minakeramika, 

romelic Seicavs F3O4-s β-CaSiO3 matricaSi da 
CaO-SiO2-B2O3–P2O5 minis fazas efeqturia [29-

31] kurdRlis TeZos ZvalSi gadanergili ki-

bos ujredebis daSlisTvis, romelic qin-

ZisTavis formiT Seiyvanes tvinis arxSi da 

moaTavses cvlad magnitur velSi [38]. aseTi 

minakeramikuli qinZisTavi ar SeiZleba gamo-

viyenoT klinikurad, radgan simsivnuri uj-

redebi SesaZlebelia gafantuli iyos norma-

luri ujredebis irgvliv da simsivneSi 

minakeramikis qinZisTavis Seyvanam SesaZloa 

gamoiwvios simsivnis metastazebi. SesaZlebe-

lia 20_30 mkm diametris feromagnituri mik-

rosferoebi gamoviyenoT kibos adgilobri-

vad gaxurebisTvis feromagnituri masalebis 

mier histerezisis dakargviT kibos metas-

tazebis gamowvevis gareSe; mikrosferoebi 

SesaZlebelia SeviyvanoT simsivneSi sisxl-

ZarRvebis saSualebiT [39] da Semdeg mova-

TavsoT cvlad magnitur velSi. jerjerobiT 

20_30 mkm diametris mikrosferoebi ar Seqmni-

la da ar gamouvlenia maRali siTbos war-

moebis unari. 

mTel msoflioSi avTvisebiani simsivne-

ebiT ganpirobebuli avadobisa da misgan 

gamowveuli sikvdilianobis maCvenebeli ga-

mudmebiT izrdeba da klebis tendecia ar 

aris. gaZnelebulia naadrevi diagnostika da 

avadmyofTa didi nawili stacionars gavr-

celebuli simsivneebiT (III_IV stadia) mimar-

Tavs, rodesac qirurgiuli, sxivuri da medi-

kamenturi komponentebis gamoyenebiT kombini-

rebuli da kompleqsuri mkurnaloba esaWi-

roebaT. imata im pacientTa raodenobamac, 

romlebic eqim-onkologs mimarTaven simsiv-

nuri procesis mogvianebiTi klinikuri niS-

nebis manifestaciiTa da sxvadasxva meta-

boluri darRvevebiT.  

avTvisebian simsivneTa mkurnalobis axali 

meTodebis SemuSaveba onkologiis mniSvne-

lovani amocanaa. eqsperimentuli da klini-

kuri kvlevebiT dadasturebuli dadebiTi 

efeqtis mqone samkurnalwamlo saSualebisa 

Tu mkurnalobis meTodis klinikur praq-
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tikaSi danergva ki wingadadgmuli nabijia 

onkologiuri pacientebis mkurnalobis sa-

kiTxSi. 

 
2. ZiriTadi nawili 
 
Cven mier SemuSavebuli hiperTermiuli 

kvlevis mizani da amocanebi 

 

kvlevis mizania onkologiuri avadmyofe-

bis mkurnalobis uaxloesi da Soreuli Se-

degebis gaumjobeseba simsivnur warmonaqmnze 

marTvadi lokaluri hiperTermiis gamoye-

nebiT. 

aRniSnulis misaRwevad dasaxuli iyo 

Semdegi amocanebis gadaWra: 

1) eqsperimentul simsivneebze hiperTer-

miis simsivnis sawinaaRmdego samkurnalo 

efeqtis Seswavla; 

2) eqsperimentSi hiperTermiis simsivnis-

sawinaaRmdego adiuvanturi efeqtis dadgena 

poliqimioTerapiasTan kombinaciaSi. 

hiperTermiis sxvadasxva reJimis Seswavla 

mkurnalobis uSualo da Soreul Sedegebze. 

 

mecnieruli siaxle 

 

eqsperimentul masalaze dayrdnobiT sa-

qarTveloSi pirvelad iqna warmodgenili 

marTvadi lokaluri hiperTermiis simsivnis 

sawinaaRmdego monoTerapiuli samkurnalo 

efeqti da adiuvanturi moqmedeba simsivneTa 

poliqimioTerapiul mkurnalobaSi swori na-

wlavis da saSvilosnos yelis daavadebebi-

saTvis. 

 

kvlevis obieqti da amocana 

 

kvlevis obieqts warmoadgenda 2_3 Tvis 

18_25 grami masis ujiSo, araxazovani TeTri 

Tagvebi da maTi avTvisebiani simsivnuri 

ujredebi. kibos ujredebi iRupeba Cveule-

briv daaxloebiT 42_440C, radgan Jangbadis 
miwodeba sisxlZarRvebiT arasakmarisia, ma-

Sin rodesac normaluri ujredebi ar zian-

deba ufro maRali temperaturis drosac. 

garda amisa, simsivne ufro advilad xurde-

ba, vidre irgvliv mdebare normaluri qso-

vili, radgan sisxlZarRvebi da nervuli 

sistemebi nakleb ganviTarebulia simsivneSi 

[1-3]. eqsperimenti Catarda cxovelebis Tor-

met jgufze. Sedegebi yvela jgufisaTvis 

Tanabrad dadebiTia. Sedegebi gamoqveynebu-

lia iaponiaSi, aSS, evropasa da saqarTve-

loSi. prezentaciebi Catarda saerTaSoriso 

konferenciebsa da msoflio kongresebze 

[40-44]. Aam Sedegebsa da ramdenime wlis mu-

Saobis gamocdilebaze dayrdnobiT gaCnda 

motivacia, raTa Seqmniliyo klinikuri apa-

ratura voluntari pacientebisaTvis. es 

aparatura marTvadi lokaluri hiperTer-

miis meTodiT proqtologiuri (swori na-

wlavi) da saSvilosnos yelis kibos sam-

kurnalod Seiqmna saqarTvelos teqnikuri 

universitetis bionanokeramikisa da nano-

kompozitebis masalaTmcodneobis centrSi.   

 

samuSaos mizani 

 

samuSaos mizania Cven mier konstruire-

buli swori nawlavisa da saSvilosnos ye-

lis daavadebebis samkurnalo klinikuri 

aparaturis Seqmna marTvadi lokaluri 

hiperTermiis misaRebad da misi meSveobiT 

temperaturuli velis mizanmimarTuli 

transportireba cocxal organizmSi swori 

nawlavisa da saSvilosnos yelis avTvise-

biani simsivneebis samkurnalod. 

samuSaos arsi mdgomareobs imaSi, rom 

Cven mier Seqmnili klinikuri xelsawyos 

(sur. 1) _ zondis (hiperTermiuli Tavakis) 

meSveobiT xdeba temperaturuli velis tran-

sportireba voluntari pacientis sxeulSi 

hidrohiperTermiuli meTodiT _ am Tavakis 

simsivnur ubanSi garkveuli drois ganmav-

lobaSi CadgmiT, romelic ganisazRvreba 

empiriulad imis mixedviT Tu rogor 

reagirebs pacienti mkurnalobaze da rogor 

eqvemdebareba daavadeba mkurnalobas. zemoT-

qmulidan gamomdinare, temperaturuli in-

tervali Seadgens 42_440C, xolo drois xang-

rZlivoba _ 20_40 wuTs. 
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sur. 1. marTvadi lokaluri hiperTermiis meTodiT swori nawlavisa da  
saSvilosnos yelis simsivnuri daavadebebis samkurnalo aparati. damzadebulia  
saqarTvelos teqnikuri universitetis bionanokeramikisa da nanokompozitebis  

masalaTmcodneobis centrSi (xelmZRvaneli, prof. z. kovziriZe) 

 
 
ZiriTadi parametrebi 
eleqtrokveba       220 v 160 vati 
gamacxeleblis eleqtrokveba      60 v 100 vati 
avzis moculoba        0.5 litri 
temperaturis regulirebis diapazoni gamosavalze   40.5–47.00C 
zondSi siTxis nakadis siCqare     250 ml/wT 

 
 
aparatis damzadebisas gamoyenebulia sa-

medicino daniSnulebis silikonis sadrena-
Jo milebi, gamanawileblebi da sxva samedi-
cino aqsesuarebi. 

temperaturis kontroli sami sensoriT 
xorcieldeba. Oori Termosensori gamoiyene-
ba hidrosistemis Sesasvlel-gamosasvlelze 

siTxis nakadebis temperaturis gasakon-
troleblad, romlis Sedegebi gamoisaxeba 
marTvis panelze _ 3-Tanrigian displeize. 
mesame sensori damontaJebulia gamacxele-
belze da misi signali gamoyenebulia sis-
temis eleqtronuli marTvis wredSi. 
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Termoparametrebis 
gansazRvris 

wredi

 eleqtro- 
kvebis 
wredi 

 

 

 
sistemis marTvis 

wredi 
 

Zaluri 
wredi 

 

 

 
gazomvbis 

wredi 

 

gamacxelebeli 
  T  sensori 

 
sur. 2. temperaturis stabilizaciis eleqtronuli wredis sqema 

 
gamacxelebeli damzadebulia maRali si-

sufTavis vercxlis 4x7x220 mm milisgan. 
Mmilis aqtiuri are dafarulia Tbogamtari 
eleqtrosaizolacio feniT, romelzec dax-
veulia spirali. milis daboloebaze da-
montaJebulia temperaturuli sensori, ro-

melic aRricxavs gamacxeleblidan gamosu-
li siTxis nakadis temperaturas. kargvebis 
Tavidan acilebis mizniT gamacxelebeli 
mTlianad dafarulia Termosaizolacio 
damcavi garsiT. 

  
 
 

.

1

x

Temperature 
    sensor

Temperature 
    sensor

x

Temperature 
    sensor

 
 

sur. 3. hidravlikuri sistemis funqcionirebis sqema 
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hidravlikuri sistemis funqcionirebas 
uzrunvelyofs sami mudmivi denis dabali 
Zabvis eleqtrotumbo. tumboebis marTvis 
eleqtronuli bloki axorcilebs erT sa-
rezervo da sam muSa reJims: 

- muSaobs PUMP1 tumbo, rac gansaz-
Rvravs avzSi moTavsebuli siTxis cirku-
lacias gamacxeleblis gavliT. praqtiku-
lad es reJimi gamoiyeneba aparatis mosam-
zadeblad, avzSi siTxis temperatura sta-
bilizdeba marTvis panelidan gansazRvrul 
doneze (sur. 3); 

- muSaobs PUMP2 (reversul reJimSi) da 
PUMP3 tumboebi. praqtiulad zondidan 
amoitumbeba haeris da siTxis narCenebi. re-
Jimi gansazRvrulia garsacmiani zondis 
sxeulSi Seyvanis da gamoyvanis procesebis 
Sesamsubuqeblad; 

- muSaobs PUMP2 da PUMP3 tumboebi, 
zondSi cirkulirebs saWiro temperatu-
ramde gacxelebuli wylis nakadi. zondidan 
amotumbuli siTxe gamacxeleblis gavliT 
brundeba avzSi, mimdinareobs samkurnalo 
aris gacxelebaze dakarguli temperaturis 
aRdgena (sur. 4). 

 
 

.

2

x

Temperature 
    sensor

Temperature 
    sensor

x

Temperature 
    sensor

3

xx

Pressure sensor

InputOutput  
 

sur. 4 hidravlikuri sistemis funqcionirebis sqema  
samkurnalo reJimSi 

 
hidravlikuri sistemis marTvis sqema 

uzrunvelyofs tumboebis muSaobas marTvis 
panelidan arCeuli reJimis Sesabamisad.  

hidravlikuri sistemis marTvis sqema 
gansazRvravs tumboebis intesiurobas 
zondSi saWiro wnevis (maqsimaluri 50 kpa) 
Sesaqmnelad. Warbma wnevam SesaZloa gamoiw-
vios sxeulis qsovilebis dazianeba. marTvis 
panelidan SesaZlebelia wnevis regulireba 
10% farglebSi. daavadebul qsovilTan 
zondis Sexebis farTobTa efeqturi Tboga-
dacemis procesis misaRebad daculia saTa-

nado siCqaris siTxis nakadi. arsebuli sis-
temis marTvis eleqtronuli sqema, kliniku-
ri gamocdis Sedegebis mixedviT, axdens ar-
sebuli fiqsirebuli parametrebis reguli-
rebas farTo diapazonSi. 

hidravlikuri sistemis gamosasvlelze 
Semavali da gamomavali nakadebis Sesaer-
Teblad zondis Sesabamis milebs aqvs gada-
myvan-Camketebi. zondTan misaerTeblad ga-
moyenebulia 2x5 mm (Semavali) da 3x6 mm (ga-
momavali) silikonis sqelkedliani sadrena-
Jo milebi, hidravlikuri sistemis aparatis 
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Siga SeerTebisTvis ki 4x8 mm silikonis mi-
li. mowyobilobaSi silikonis sqelkedlia-
ni milebis gamoyenebam, silikonis Termo-
saizolacio Tvisebebis gaTvaliswinebiT, 

ganapiroba garemos temperaturis umniSvne-
lo gavlena cirkulirebadi siTxis tempe-
raturaze. regulireba xdeba farTo diapa-
zonSi. 

 

 
 
 

sur. 5. hiperTermiuli meTodiT swori nawlavis da saSvilosnos yelis  
simsivnuri daavadebebis samkurnalo zondi (silikonis mili,  

romelzec wamocmulia Txelkedliani garsacmi) 
 

daskvna 
zondze wamocmuli garsacmi gamoricxavs 

cirkulirebadi siTxis Sexebas samkurnalo 
zedapirTan da uzrunvelyofs temperaturis 
intensiur gadacemas mimdebare qsovilebTan 
da Sedegad aqtiur hidrohiperTemiul mkur-
nalobas 42_440C intervalSi. 

 
madliereba. avtori madlierebas gamoxa-

tavs Tbilisis klinikuri onkologiis insti-
tutis onkologebis, profesorebis, batone-
bis _ guram menTeSaSvilis da paata xoravas 
mimarT, saqmian da maRal profesiul doneze 
gaweuli Tanadgomis, konsultaciebisa da 
rCevebisaTvis, marTvadi lokaluri hiperTer-
miis meTodiT klinikuri aparatis konstrui-
rebis procesSi. aseve gaTvaliswinebul iqna 
aRniSnuli klinikis maRalkvalificiuri 
personalis farTo wris rCevebi da konsul-
taciebi. 
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UDC 616-006:615.84 
APPARATUS FOR TREATMENT OF PROCTOLOGIC (RECTUM) AND CERVIX UTERUS CANCER DIS-
EASES BY THE METHOD OF LOCAL CONTROLLED HYPERTHERMIA 
Z. Kovziridze 
 

Resume: Goal – Mono-therapeutic effect of hyperthermia was investigated against proctologic and cervix uterus 
cancer diseases. 

Method - To develop the local controlled hyperthermia method, on the base of experimental material the appara-
tus “LEZI” was used, which was created at the Bionanoceramic and Nanocomposite Materials Science Center of Geor-
gian Technical University. 

Results - In all experimental animals (Albino rats, 3 months) suspension of cancer disease and intra tumor necrosis 
was fixed. (Georgian National Center of Intellectual Property, “Sakpatenti”. Certificate # 5054 confirming deposition of 
the material “Local controlled hyperthermia and magnetic hyperthermia for therapy of cancer diseases”) 

Conclusion - As a result, it was shown and proved that after 7 sessions, tumor was ulcerated, which refers to posi-
tive effect of the experiment (Conclusion of Laboratory of Pathological Anatomy “PathGeo”. Analysis #3119-12 and 
histo-pathological analysis # 15272. Date of issuance of diagnosis: 14.01.2014. Tbilisi, Georgia).. 

 
Key words: local controlled hyperthermia; necrosis; ulceration; metastasis. 

 
 
УДК 616-006:615.84 
АППАРАТ ДЛЯ ЛЕЧЕНИЯ РАКА ПРЯМОЙ КИШКИ И ШЕЙКИ МАТКИ МЕТОДОМ УПРАВЛЯЕ-
МОЙ ЛОКАЛЬНОЙ ГИПЕРТЕРМИИ 
Ковзиридзе З.Д. 
 

Резюме: Изучен монотерапевтический эффект лечения рака прямой кишки и шейки матки. Для развития 
метода управляемой локальной гипертермии, опираясь на экспериментальный материал, был использован 
прибор «Лези», который создан в Центре материаловедения бионанокерамики и нанокомпозитов Грузинского 
технического университета. 

На основе эксперимента у всех животных (трехмесячных мышей-альбиносов) была зафиксирована приоста-
новка рака и развитие интратуморального некроза. Было усрановлено, что через 7-10 сеансов опухоль изъяз-
вилась, что говорит о положительном результате эксперимента. 

 
Ключевые слова: упправляемая локальная гипертермия; некроз; изъязвление; метастазы. 
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reziume: Catarebulia squris sabados 
dolomitis sinjebis detaluri kvleva qi-
miuri, Termografiuli, mikrostruqturuli 
da rentgenostruqturuli analizis meSveo-
biT. 

dadgenilia, rom squris sabados dolo-
miti maRalxarisxiani nedleulia maRal-
cecxlgamZle dolomit-serpentinituri klin-
keris misaRebad, xasiaTdeba erTgvarovnebiT, 
miekuTvneba I klasis dolomitebs da kir-
magnezuri modulis mniSvneloba, Teori-
ulTan (1,39) SedarebiT, bevrad maRali aqvs 
(1,62). 

 
sakvanZo sityvebi: dolomiti; squris sa-

bado; maRalcecxlgamZle klinkeri; Tburi 
agregatebis amonagi. 

 
 
1. Sesavali 
metalurgiuli Tburi agregatebisa da 

cementis gamosawvavi mbrunavi Rumlebis 
Secxobis zonis amonagisaTvis gamoyenebuli 
magnezituri cecxlgamZleebis Sesacvle-
lad, maTi nedleulis (magneziti) defi-
citis gamo, mTel msoflioSi daiwyes mu-
Saoba fuZe-Sedgenilobis nedleulis _ 
dolomitis bazaze maRalcecxlgamZle na-
keTobebis warmoebis teqnologiis dasamuSa-
veblad [1-11]. 

es sakiTxi gansakuTrebiT aqtualuria 
saqarTvelosaTvis, sadac magnezituri ned-
leuli ar moipoveba, xolo dolomitebis 
sami sabadoa: abanos, squris da muxuris. sa-
Wiro nakeTobebi sazRvargareTis qveynebidan 
SemoaqvT da Zvirad Rirebulia.  

am problemisadmi Cveni midgoma Semdegia: 
adgilobrivi nedleulis dolomitisa da 
bunebrivi hidrosilikatis _ serpentinitis 
gamoyenebiT maRalcecxlgamZle klinkeris 
miReba da mis bazaze nakeTobebis teqnolo-
giis damuSaveba [12-13]. 

CavatareT samive sabados dolomitis Se-
darebiTi kvleva da davadgineT maTi iden-
turoba [12]. radgan abanos sabados dolo-
mitis (qarelis raioni) eqspluatacia mimdi-
nareobs 1961 wlidan da misi maragi mileva-

dia, yuradReba SevaCereT squris sabados 
dolomitze. sabado daZiebulia da eqsplu-
atacia dawyebulia.  

squris dolomitis sabado samegrelo-
zemo svaneTis regionSia, walenjixis rai-
onSi, sof. jgalis Crdilo-aRmosavleTiT 
1_1,6km-ze. misi maragi B2 -490176 aTasi tonaa. 

 
2. ZiriTadi nawili 
warmodgenili samuSaos mizania squris 

dolomitis detaluri Seswavla sabados 
erTgvarovnebis, misi xarisxis Sefasebis da 
vargisobis dasadgenad, radgan gamoyenebu-
li nedleulis xarisxi, damzadebis teqno-
logiur procesebTan erTad, gansazRvravs 
miRebuli nakeTobebis fizikur-qimiur Tvi-
sebebs. 

moTxovnebi, romlebic waeyeneba dolomi-
tebs, iTvaliswinebs ZiriTadi oqsidebis 
(CaO+MgO), minarevebis Semcvelobas, agreTve 
garkveuli sididis moCvenebiTi simkvrivis 
uzrunvelyofas garkveul temperaturaze 
maTi gamowvis Semdeg (>3,0 g/sm3). amitom 
dolomitebis Sefasebisas aucilebelia misi 
Secxobis unaris gansazRvra, romelic da-
mokidebulia sawyisi nedleulis mraval 
faqtorze. romelimes gamoyofa SeuZlebe-
lia. gansakuTrebuli mniSvneloba aqvs qi-
miur Sedgenilobas, minarevebis Semcvelo-
bas da CaO/MgO fardobas. mniSvnelovan 
rols asrulebs dolomitis mikrostruq-
tura. 

sabadodan Camotanil iqna oTxi sinji, 
romelic aRebulia sxvadasxva adgilidan 
da siRrmidan. 

garegnulad oTxive sinji warmodgenilia 
natexebis saxiT, Ria moyviTalo-nacrisferi 
Seferilobidan vardisframde, mkvrivi, maga-
ri, erTgvarovani qanis saxiT. adgilebSi 
SeimCneva TeTri feris CanarTebi, romelic 
kalcitis arsebobas miuTiTebs. 

sakvlevi oTxive sinjis qimiuri analizis 
Sedegebi da kir-magneziuri modulis 
CaO/MgO maCveneblebi warmodgenilia 1-el 
cxrilSi. 
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cxrili 1 
squris dolomitis qimiuri analizi 

 

squris 
dolomiti 

oqsidebis Semcveloba, mas.%. 

sinjis 
# 

 
Fe2O3 

 
Al2O3 

 
MgO 

 
CaO 

 
SO3 

 
MnO 

 
TiO2 

 
R2O 

 
x.d. 

CaO/MgO-s 
fardoba 

1 0,08 2,04 19,93 32,25 0,14 0,02 0,03 0,23 45,28 1,62 

2 0,10 1,01 20,56 33,74 0,121 0,04 0,009 0,23 44,29 1,64 

 
3 

0,09 1,14 20,48 32,79 0,14 0,04 0,01 0,30 45,00 1,60 

4 0,10 1,18 19,99 32,21 0,15 0,09 0,01 0,28 46,00 1,61 

 
rogorc 1-eli cxrilidan Cans, dolomi-

tis Semadgeneli ZiriTadi oqsidebia CaO da 
MgO, romelic oTxive sinjis Sedgeniloba-
Si TiTqmis erTnairia, Seicavs mcire raode-
nobis R2O3-sa da R2O-s, xolo SiO2 arc erT-
Si ar aris. 

gosti 10375-85-is mixedviT, nedli dolo-
miti qimiuri Sedgenilobis mixedviT ori 
klasisaa: MgO -s SemcvelobiT aranaklebi 
19% _ I klasi da aranaklebi 17% _ II klasi 
[14].  

1-eli cxrilis monacemebiT, oTxive sinji 
miekuTvneba I klasis dolomitebs. 

kir-magneziuri moduli, romelic gviCve-
nebs MgO-sa CaO-s fardobas (CaO/MgO), oT-
xive sinjis (cxrili 1) mniSvneloba bevrad 
aRemateba mis Teoriul mniSvnelobas (1,39). 

oTxive sinjis dolomitis mikroskopuli 
kvlevis Sedegidan Cans, rom oTxive foria-
nia. forebi erTmaneTisagan izolirebulia, 
aqvs araswori forma da zomebi, 0,05_0,2 mm. 

yvela nimuSSi calkeuli wvrili marcvle-
bis saxiT SeimCneva kalcitis arseboba, od-
nav meti raodenobiT sinji #3-Si. 

sinji #1 wvrilmarcvlovania, araswori 
rombuli kristalebiT, romelTa zomebi me-
ryeobs 0,01_0,03 mm zRvrebSi. marcvlebi 
mkvrivadaa erTmaneTTan mikruli. 

 #2 msxvilmarcvlovania, umetesi 
marcvlebis zomebi 0,2_1 mm-ia, calkeul 
SemTxvevaSi 1,5_2mm. 

 #3 sinjis dolomitis struqtura TiTq-
mis #1-is analogiuria, wvrilmarcvlovania 
(0,1_0,25mm), kargad Camoyalibebuli rombuli 
kristalebiT, im gansxvavebiT, rom odnav 
metad SeiniSneba kalcitis arseboba. 

#4 sinji #2-is analogiuria, msxvil-
kristaluria, kristalebis zomebiT 0,5_1,1 
mm. 1-el nax-ze warmodgenilia #1 da #2 
sinjebis dolomitis mikrostruqtura, ro-
gorc ufro maxasiaTebeli nimuSebisa. 

 
 

 
 

nax. 1. squris sabados dolomitis mikrostruqtura,  
a) sinji 1, b) sinji 2 

 



 

dolomitis #1 da #2 sin
grafze G-1500 10000C-mde. Termo

 
 

nax. 2. squris saba

orive sinjis derivatogra
pisaa, romlebzec gamokveTil
bisaTvis ori intensiuri endo
ti _ #1 sinjis Termogramaze
ze, #2 sinjis Termogramaze 
rebi umniSvnelod dabalia 
Seadgens, rac ueWvelad gamo
rom #1-is SemTxvevaSi temper
siCqare iyo 100C/wT, xolo #2-

literaturidan [15] cnobil
nelia gaxurebis siCqare, miT 
lis reaqciis maqsimumebi, dab
ciis xarisxi. 

Termogramis ganxilvidan 
lomitTan, CaMg(CO3)2 erTad, 
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njebis diferencialur-Termuli analizi
ogramebi warmodgenilia me-2 nax-ze. 

 
dos dolomitis #1 da #2 sinjebis derivato

 
 

mebi erTi ti-
lia dolomite-
Termuli efeq-
e 810 da 8700C-
es temperatu-
da 800_8400C-s 

owveulia imiT, 
raturis awevis 
is _ 50C/wT. 
lia, rom, rac 
dabalia daS-

alia disocia-

Cans, rom do-
romlis dis-

ociacia xdeba 8000C, si
visufal MgCO3-s mcir
lis endoefeqti erT T
neloa, xolo meoreze 
dafiqsirebulia 5800C-ze
da agreTve kalcitis, 
mcire raodenobiT. mas
sinjisaTvis TiTqmis er
sad 40,5 da 41,3%-s Seadg

orives masis jamuri
gramis mixedviT, sufTa
Teoriul mniSvnelobaze
melic gamowveulia mina

orive sinjis rentge
lia me-3 naxazze. 

 

a 
 

i Catarda derivato-

 

ogramebi 

inji #2 Seicavs Ta-
e raodenobiT, rom-
Termogramaze umniSv-
SedarebiT didi da 

e, 8400C-ze – CaCO3-is 
romelsac Seicavs 

sis danakargi orive 
Tnairia da Sesabami-
gens. 
i danakargi, Termo-
a dolomitebisaTvis 
e (47,8) naklebia, ro-
revebis arsebobiT. 
enograma warmodgeni-

 



 

nax. 3. squris s
 
orive rentgenogramaze d

maTi Semadgeneli ZiriTadi 
CaMg(CO3)2 difraqciuli maqsim
2,66; 2;53; 2, 398; 2,19; 2,062; 2,014;
melTa intensiuroba orive 
TiTqmis erTnairia. aseve aRin
tis Semcveloba mcire raoden
ciuli maqsimumebi: 3,03; 1,95, ra
mikroskopuli kvlevis Sedegeb

gamomwvari dolomitis ni
cxrilSi. 
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b 
 

sabados dolomitis #1 da #2-is rentgenogra

afiqsirebulia 
mineralis _ 

umebi: 3,71; 2,88; 
; 1,803; 1,79, ro-

sinjisaTvis 
niSneba kalci-
nobiT, difraq-
ac adasturebs 
bs. 

Secxobis unaris gas
dolomiti davamsxvrieT 
davfqviT burTulebian w
marcvlebis zomiT, dav
sulfatis 25%-iani xsn
davayalibeT 40 mm simaR
ris nimuSebi. gaSrobis
silitis RumelSi 15000C 

 
 

 
nax. 4. gamomwvari dolomitis 

mikrostruqtura, ×500 
 
 

imuSebis fizikur-teqnikuri maCveneble

 

amebi 

arkvevad Semotanili 
ybebian msxvrevanaSi, 

wisqvilSi <0,06 mm-ze 
anestianeT magniumis 
nariT (ρ-1,25g/sm3) da 
lis da 30 mm diamet-
s Semdeg gamovwviT 
temperaturaze.  

ebi mocemulia me-2 
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cxrili 2 
dolomitis fizikur-teqnikuri  

Tvisebebi 
 

sinjis 
# 

moCvenebiTi 
simkvrive,  

p g/sm3 

wyalSTanTqma 
w, % 

Ria  
forianoba,  

П,% 

simkvrive, 
 ρ, g/sm3 

simtkicis 
zRvari  

kumSvisas,  
mpa 

1 2,85 0,82 1,42 2,92 105 

2 2,86 0,78 1,91 2,96 115 

 
gamomwvari nimuSis mikroskopuli Semow-

mebiT aRmoCnda, rom Sedgeba mxolod CaO da 
MgO-sagan, mkvrivia, wvrilkristaluri (nax. 
4). kalciumisa da magniumis oqsidebis ume-
tesobis kristalebis zomebia 0,003_0,01 mm. 
daaxloebiT aseTive zomebisaa masSi arse-
buli forebi. minarevi mineralebis raode-
noba 2,5%-mdea. rogorc me-2 cxrilis mona-
cemebidan Cans, simkvrive naklebia 3 g/sm3-ze, 

rac mianiSnebs, rom arcTu sakmarisia 15000C 
squris sabados dolomitis Sesacxobad.  

 
3. daskvna 
Catarebuli kvlevis Sedegad dadgenilia 

squris sabados dolomitis erTgvarovneba, 
maRali xarisxi da vargisoba misi cecxl-
gamZle masalebis warmoebaSi gamoyenebis 
mizniT. 
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UDC 666.946.6 
STUDY OF SKURI DEPOSIT DOLOMITE FOR PRODUCTION OF HIGH REFRACTORY COMPOSITES 
Z. Kovziridze, N. Nizharadze, M. Balakhashvili, G. Tabatadze, M. Mshvildadze 
 

Resume: Detailed study of Skuri deposit dolomite samples was performed by the use of chemical, thermographic, 
microstructure and X-ray diffraction analysis methods.  

It was proved that Skuri deposit dolomite is a high grade raw material for obtaining high refractory dolomite-
serpentine clinker. It is characterized by homogeneousness, belongs to the first class dolomites and its lime-magnesia 
module index (1.63) is much higher than the theoretical one (1.39). 

 
Key words:  dolomite; Skuri deposit; high refractory clinker; bedding for thermal aggregates. 
 

 
 
УДК 666.946.6 
ИЗУЧЕНИЕ ДОЛОМИТОВ СКУРСКОГО МЕСТОРОЖДЕНИЯ ДЛЯ ПОЛУЧЕНИЯ ВЫСОКООГНЕ-
УПОРНЫХ КОМПОЗИТОВ 
Ковзиридзе З.Д., Нижарадзе Н.С., Балахашвили М.И., Табатадзе Г.С., Мшвилдадзе М.Д. 
 

Резюме: Методами химического, термографического, петрографического и рентгеноструктурного анализов 
проведено детальное исследование проб доломитов Скурского месторождения. 

 Доказано, что доломиты Скурского месторождения представляют сырье высокого качества и установлена 
пригодность его для получения высокоогнеупорного доломит-серпентинитового клинкера. Сырье характеризу-
ется однородностью, принадлежит доломитам 1-го класса, значение известково-магнезиального модуля кото-
рого довольно высокое (1,62) по сравнению с теоретическим значением (1,39). 

 
Ключевые слова: доломиты; Скурское месторождение; высокоогнеупорный клинкер; футеровка тепловых 

агрегатов. 
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reziume: Seswavlilia sof. gamarjvebis 
adgilmdebaroebis Tixebis mineralogiuri 
Sedgeniloba petrografiulad da rentge-
nofazuri analiziT, dadgenilia maTi Ziri-
Tadi maxasiaTeblebi da fizikur-meqanikuri 
Tvisebebi. Tixebis Sedgeniloba warmodge-
nilia ZiriTadad Ca-montmorilonitiT da 
qloritebiT, romlebic mcire raodenobiT 
Seicavs hidroqarsebs da sxva minarevebs. es 
Tixebi miekuTvneba mergelTa saxeobas, ga-
moirCeva zomieri plastikurobiT, advild-
nobadobiT da Secxobisadmi naklebadaa mi-
drekili. maTi gamoyeneba tradiciuli kera-
mikuli nawarmis miRebis praqtikul saqmia-
nobaSi makoreqtirebeli danamatebis gamoye-
nebas moiTxovs. 

 
sakvanZo sityvebi: Tixa; mergeli; mine-

ralogia; montmoriloniti; Secxoba; hidro-
qarsi. 

 
 
1. Sesavali 
cnobilia, rom saqarTveloSi ar moiZeb-

neba iseTi mxare, sadac ar moipoveba da-
baldnobadi, e.w. wiTeli Tixebi, romlebic 
farTod gamoiyeneba aguris, kramitis da 
maiolikis warmoebaSi [1]. keramikuli nawar-
mis warmoebis sanedleulo bazis gafarToe-
bis mizniT sakvlev obieqtad SerCeul iqna 
gardabnis raionis sof. gamarjvebis ad-
gilmdebareobis Tixebi. aRniSnuli terito-
riis asaTviseblad saqarTvelos ekonomiku-
ri ganviTarebis saministros mier gamoce-
mulia wiaRiseulis mopovebis licenzia 
(#10018 04.08.1995w.), rac Catarebuli kvlevis 
aucileblobis ganmsazRvreli gaxda. aRniS-
nul teritoriaze arsebuli wiaRiseulis, 
kerZod Tixovani qanebis Seswavlis mizniT 
Catarda samuSao maTi vargisobis dasadge-
nad iseTi keramikuli nawarmis warmoebisaT-
vis, rogoricaa keramikuli aguri an sxva 
saxis nakeToba. sakvlevad warmodgenili 
Tixovani qanis Sualeduri sinjis Seswavla 
ganxorcielda kompleqsurad: petrografi-
uli da rentgenostruqturuli analizis 

gamoyenebiT, xolo teqnologiuri Tvisebe-
bis – gamocdis standartuli meTodiT [2]. 

 
2. ZiriTadi nawili 
sakvlevi masalis – Tixis sinji nacris-

feria, Seicavs msxvil da saSualo zomis 
marcvlebs, advilad ixsneba wyalSi, magram 
leqis saxiT (dekantaciis Semdeg) rCeba 
wminda, myari narCeni. masze 10%-iani marilm-
Javas xsnariT zemoqmedebisas gamoiyofa (sak-
maod aqtiurad) buStebi, rac miuTiTebs ma-
salaSi karbonatuli naerTebis arsebobas. 
Tu mxedvelobaSi miiReba is garemoeba, rom 
gamarjvebis adgilmdebareobis wiaRiseulis 
Tixovani Sris momdevno Rrma fenebi – qviSe-
bi warmodgenilia mniSvnelovani araerTgva-
rovani (mineralogiuri TvalsazrisiT) naer-
TebiT, romlebic ganxilulia Sesabamis li-
teraturaSi [3], SeiZleba vivaraudoT, rom 
karbonatul naerTTa Soris wamyvani minera-
li kalciti unda iyos.  

sakvlevi Tixebis rTuli mineralogiuri 
Sedgeniloba dasturdeba Catarebuli pe-
trografiuli da rentgenostruqturuli 
kvlevebiT. mikroskopSi sakvlevi masalis _ 
minaxexis SeswavliT gamoikveTa misi wvril-
marcvlovani da, amave dros, mRvrie, gaTix-
ebuli da gakarbonatebuli struqtura, ro-
melSic fiqsirdeba mindvris Spatis, kvar-
cis da sxva (magram umniSvnelo raodeno-
biT) mineralebi: qarsis qerclebi da rqa-
tyuaras marcvlebi, romlebic mTlianad 
gabneulia Tixovan masaSi. Tixovan izotro-
pul nivTierebaSi mkafiod fiqsirdeba masSi 
ganawilebuli karbonatuli bunebis wminda 
nawilakebi. masalis mineralogiuri Seswav-
lis Sedegebi dasturdeba rentgenofazuri 
analiziT, rac ganxorcielda ДРОН-1,5 tipis 
xelsawyoze, fazaTa identifikaciis Catare-
biT [4]. Tixis rentgenofazuri analiziT mi-
Rebuli Sedegebi warmodgenilia naxazze 
Strix-diagramis saxiT, Sesabamisi sibrtyeT-
Sorisi manZilebis da fazaTa pirobiTi aR-
niSvnebiT. dadasturda, rom Tixis disper-
siul fazas warmoadgens Ca-montmoriloniti, 
xolo sxva kristaluri naerTebidan ikveTeba 
kalcitis da kvarcis arseboba. amave dros 
gamovlinda mcire raodenobis mindvris Spa-



 

tebis da qloritebis arsebo
loba. maTgan pirveli e.w. pla
Na mindvris Spati), romelSic 
anortituli Sedgenilobisaa, 
saxeoba (qloritebi) – fuZe x
 

so

fazaTa pirobiTi aRniSvna: Mt _ m
Chl _ qloritebi; Q _ kvarci 

 
sakvlev TixebSi Semavali 

sazRvra ganxorcielda Tixis 
gatarebiT. CanarTebis saerTo 
CenTa raodenobrivi ganawileb

 

Tixis wy

Tixis emulsi

sawyisi Tixis wona 

1000 g 

 
mikroskopulad wyalSi ux

ZiriTadad warmodgenilia 
formis granulebiT, magram g
Wis msgavsi formis CanarTebi
Tixis wyalSi uxsnar nawils
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obis SesaZleb-
gioklazia (Ca-
wamyvani faza 
xolo meore 

xasiaTis rkina-

Semcveli hidroalumins
naskneli, Sedgenilobisa
bidan gamomdinare, sakv
da advildnobadobaze u
nas [5].  

 

of. gamarjvebis Tixis Strix-diagrama 
 

montmoriloniti; Ca _ kalciti; An _ anortiti

msxvilmarcvlovani araTixovani CanarTe
wyalSi gajirjvebiT da Semdgom suspenz
procentuli Semcveloba 4,3% Seadgens, 
a moyvanilia 1-el cxrilSi.  

yalxsnaris gacriTi analizis Sedegebi 
 

a 
sacris nomeri da  

masze narCeni fraqcia
wyali sacris # sacerze narCe

3000 ml 

10 
7 
5 
2 
1 
0,5 

0,8 
0,6 
0,8 
0,6 
0,5 
0,3 

xsnari narCeni 
sferoiduli 

gvxvdeba naWu-
i. rac Seexeba 
, mTlianobaSi 

is warmodgenilia wmind
mis) myari CanarTebiT, 
kaolinuri kirqvebi, agl
cis da sxva saxis qanebi

silikati [8]. es uka-
a da Rrma Seferilo-
levi masalis fersa 
unda axdendes gavle-

 

i; Al _ albiti;  

ebis raodenobis gan-
ziis sacerTa wyobaSi 
xolo sacrebze nar-

cxrili 1 

a 
eni, % 

da (alevrituli zo-
maT Soris gvxvdeba 
lomerirebuli kvar-
is marcvlebi.  
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sakvlevad aRebuli Tixis teqnologiuri 
parametrebis dasadgenad gamoyenebul iqna 
dayalibebis plastikuri da naxevrad plas-
tikuri meTodebi [2]. plastikuri meTodiT 
momzadebuli masebi kargad yalibdeba, Sro-
bis procesSi sacdel nimuSebs bzarebi ar 
uCndeba. naxevrad plastikuri meTodiT daya-
libebuli filebi (50x50mm zomis) gamoyene-

bul iqna Tixis teqnologiuri parametrebis 
dasadgenad. bunebrivad oTaxis temperatu-
raze gamomSrali nimuSebis gamowva xdeboda 
mufelis tipis eleqtroRumelSi. gamowvis 
temperatura Seadgenda 900_1050°C, xolo sa-
boloo temperaturaze dayovnebis dro _ 1 
sT. gamomwvari nimuSebis fizikur-meqanikuri 
maxasiaTeblebi mocemulia me-2 cxrilSi.  

 

cxrili 2 
sacdeli nimuSebis ZiriTadi maxasiaTeblebi 

(Sualeduri mniSvnelobebi) 
 

nimuSis  
# 

gamowvis  
parametrebi saerTo 

Cajdoma, 
% 

wyalSTan- 
Tqma, % 

simtkicis 
zRvari kumS-
vaze, kg/sm2 

nimuSis  
vizualuri Sefaseba temperatura,  

°C 
dro, 
sT 

1 900 1,0 5 37,7 40 Ria ruxi-moTeTro, 
bzarebi ar aris 

2 950 1,0 5 32,4 46 Ria Calisferi moTeTro, 
bzarebi ar aris 

3 1000 1,0 4 31,1 54 movardisfro, bzarebi ar 
aris 

4 1050 1,0 4 29,2 65 Ria movardisfro, bzarebi 
ar aris 

 

 
sacdeli TixebisaTvis ganisazRvra plas-

tikurobis ricxvi, romlis mniSvneloba 11-s 
Seadgens, rac SesaZlebels xdis isini miva-
kuTvnoT zomierad plastikuri saxeobis Ti-
xebs. garda amisa, cecxlgamZleobis gansaz-
RvriT dadginda, rom es Tixebi advildno-
badia da, amavdroulad, naklebad Secxobadi.  

 
3. daskvna 
sakvlevi Tixebis mineralogiuri Sedgeni-

loba rTulia, magram msgavsebas avlens 
`samezoblod” ganlagebul patarZeulisa da 
wyarosTavis adgilmdebareobis TixebTan [6,7]. 
amave dros, maT SedgenilobaTa Soris gan-
sxvavebaa – sofel gamarjvebis adgilmdeba-
reobis TixebSi metia kalcituri Semadge-
neli, romelic TixebSi ganawilebulia wvri-
li da saSualo zomis nawilakebis saxiT. 
sxva myari da wyalSi uxsnari Sedgenilo-
bidan (kvarci, plagioklazi da sxva) 
mniSvnelovania TixaSi Semavali rkinaSemcve-
li hidroaluminsilikatebi (qloritebi), 
romlebic misi advildnobadobis ganmsaz-
Rvreli xdeba. TixaSi warmodgenili orive 
ingredientis aRniSnuli masalis monakazmis 
saxiT (kalciti da qloriti) Tanaarseboba 
gamoyenebis sferoebis SemzRudvel faqtors 
warmoadgens da misi mergelis saxeobis 
Tixebisadmi msgavsebis winapirobas qmnis [8], 
amave dros Seswavlili Tixis gamoyeneba 
SesaZlebeli iqneba bevri samSeneblo masa-
lis (magaliTad, aguris) warmoebaSi, Tu Ca-
tardeba misi Sedgenilobis koreqtireba sxva 

saxis da Sedgenilobis masalebis damatebis 
xarjze. 
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Resume: Mineralogical composition of clays of Gamarjveba deposit of Georgia is determined by petrographic and 
X-ray phase analyses, and their characteristic physical-mechanical properties are established. It is shown that clay 
composition is basically represented by Ca-montmorillonite and chlorites, they also contain in small quantities hydr-
ous micas and other admixtures. These clays belong to the group of marls, are characterized by plasticity, high fusibili-
ty and small tendency to fritting. Application of mentioned clays for production of traditional ceramic wares will re-
quire adjustment of their composition with the use of appropriate additives.. 
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ИЗУЧЕНИЕ И ОЦЕНКА ГЛИН ГАМАРДЖВЕБСКОГО МЕСТОПОЛОЖЕНИЯ ГАРДАБАНСКОГО 
РАЙОНА 
Лоладзе Г.З., Чеишвили Т.Ш., Николaишвили Е.К. 
 

Резюме: Петрографическим и рентгенографическим анализами определен минералогический состав 
глин Гамарджвебского месторождения Грузии, установлены их характерные химико-механические свойства. 
Показано, что состав глин в основном представлен Са-монтмориллонитом и хлоритами, в малом количестве 
он содержит гидрослюды и другие примеси. Эти глины относятся к группе мергелей, характеризуются пла-
стичностью, легкоплавкостью и малой склонностью к спеканию. Применение данных глин для производства 
традиционных керамических изделий потребует корректировки их состава с использованием соответствую-
щих добавок. 
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reziume: Seswavlil iqna samxreT-aRmosav-
leT saqarTvelos rkinaSemcveli mJava qane-
bis (kazreTis, muSevanis, guguTis da ara-
qelis tufebis) gamoyenebis SesaZlebloba 
TeTri da feradi daxSuli minebis misaRe-
bad. am qanebis safuZvelze SemuSavda kazme-
bis optimaluri Sedgenilobebi. gamovlinda, 
rom rkinaSemcvel minebSi intensiur daxSo-

bas iwvevs KH2PO4, kalciumian fosfatebs 

Soris ki ukeTesia Ca3(PO4)2. rkinis oqsidebis 
arseboba aferxebs mkveTri TeTri feris 
realizebas. saRebaris damatebiT miiReba 
feradi daxSuli minebi. SemuSavebuli Sed-
genilobebi xasiaTdeba dadebiTi teqnolo-
giuri da saeqspluatacio parametrebiT. 

 
sakvanZo sityvebi: rkinaSemcveli mina; 

kazmis Sedgeniloba; daxSuli mina; TeTri 
da feradi mina. 

 
 
1. Sesavali 
daxSuli (dayruebuli) mina optikurad 

araerTgvarovani da gaumWviria. maTi gare 
saxe damokidebulia maTSi areklil da ga-
tarebul sinaTlis sxivTa Tanafardobaze. 
dayruebis gamomwvevi mizezi sxvadasxvaa, 
maT Soris aris daxSoba iseTi damayrueb-
lebis gamoyenebiT, romlebic ixsneba gamd-
nar masaSi, xolo gacivebisas kristalebis 
saxiT gamoiyofa (fToriani da fosforiani 
naerTebi). 

fToridebiT daxSuli minebisaTvis damax-

asiaTebelia wvrilmarcvlovneba (0,1-5 მkm). 
dayruebis xarisxidan gamomdinare, fToris 
raodenoba meryeobs 4_15% farglebSi [1]. 
damayrueblad fToris naerTebis gamoyeneba 
gamowveulia maTSi Suqteqnikuri da teqno-
logiuri Tvisebebis SerwymiT. gamdnari 
fToriani mina maRal temperaturaze abso-
luturad gamWirvalea. dayrueba iwyeba 

1000℃-dan da qvemoT.  
fToridebis damayrueblad gamoyeneba, 

ekologiuri TvalsazrisiT, mizanSewonili 

ar aris, radgan xarSvisa da damuSavebis 
procesSi adgili aqvs fToris naerTebis 

mniSvnelovan danakargs (>30%), es ki, Tavis 
mxriv, iwvevs dayruebis xarisxis arastabi-
lurobas.  

daxSuli minebis warmoebaSi damayrueb-
lad aseve gamoiyeneba fosforiani naerTebi. 
fosforian minebs, fTorianebTan SedarebiT, 
gacilebiT maRali gardatexis maCvenebeli 
aqvs, ris gamoc maTi gamoyeneba ufro efeq-
turia dabali gardatexis maCveneblis mqone 
minebis dasayrueblad. 

fosforiani damayrueblebi garkveuli 
upiratesobiT xasiaTdeba: damayrueblis 
koncentraciis SecvliT SesaZlebelia day-
ruebis sasurveli xarisxis miReba; maTi da-
nakargebis raodenoba mcirea. amasTan fos-
foriani naerTebis aqroladoba naklebia da 

damokidebuliა minis xarSvisa da damuSave-
bis xangrZlivobaze da, rac mTavaria, fos-
foriani minebis xarSvisas gamonabolqvi 
naklebad toqsikuria [2]. amave dros, avto-
rebis [3] azriT, fosforiani minebis kazme-
bis TviTRirebuleba, fTorianTan Sedare-
biT, 25%-iT ufro dabalia. 

P2O5-iT dayruebuli minebis kazmis gaan-
gariSebisas iTvaliswineben anhidridis da-
nakargs aqroladobaze. literaturuli mo-
nacemebi am sakiTxze urTierTsawinaaRmde-
goa. zogierTi Tvlis, rom fosfatis nawi-
lobrivi disociaciis Sedegad anhidridis 
mcire raodenoba maRal temperaturaze 

qroldeba. maTi azriT, P2O5-is danakargebi, 

[2]-is avtorTa mosazrebis sawinaaRmdegod, 

damokidebulia xarSvis drosa da tempera-
turaze, minis qimiur Sedgenilobasa da 
fosfatis saxeobaze [4].  

avtorTa mier [5, 6] Seswavlil iqna P2O5-
is gavlena maRalkalciumian minebSi. aRniS-
nul sistemaSi saxarSi da dasamuSavebeli 

Tvisebebis ZiriTadi kriteriumi P2O5/(CaO+ 
MgO) fardobaa. es ukanaskneli ise unda 
iyos SerCeuli da sxva komponentebis Sesa-

bamisi, rom ar moxdes uxsnari MeOP2O5 ti-
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pis SenaerTebis warmoqmna. eqsperimentulad 
daadgines, rom damakmayofilebeli teqno-
logiuri maCveneblebis uzrunvelsayofad 

saWiroa, rom (P2O5/(CaO+MgO)≥2. amave dros 
avtorebi yuradRebas amaxvileben xSobis 

procesze SiO2-is maRali Semcvelobis uar-

yofiT gavlenaze da askvnian, rom SiO2-is 
maqsimaluri raodenoba 67% ar unda aRema-

tebodes.^aseve miuTiTeben Al2O3-is da K2O-is 
dadebiT gavlenasa da P2O5 komponentis aq-
roladobis Semcirebaze. 

samecniero literaturis analizidan ga-
momdinare, fosforiani damayrueblebi, fTo-
rianTan SedarebiT, aratoqsikuri da arade-
ficituria da, rac mTavaria, xSobis xarisxi 

stabiluria, amave dros P2O5-is SeyvaniT 
xarSvis temperatura nawilobriv matulobs 

da ufro `xisti~ minebi miiReba. am mcire 
naklis miuxedavad, dasaxuli miznis misaR-
wevad mizaSewonilia damayrueblad fosfo-
riani naerTebis gamoyeneba. 

 
2. ZiriTadi nawili 
samuSaoSi ganxilulia dayruebuli (dax-

Suli) TeTri da feradi minebis miRebis Se-
saZlebloba samxreT-aRmosavleT saqarTve-
los mJava qanebis (kazreTis, muSevanis, gu-
guTis da araqelis tufebis) gamoyenebiT. 
mocemulia Seswavlili qanebis arasruli 

qimiuri Sedgenilobebis zRvrebi, mas.%: SiO2 

70-76; Al2O3 11-18; FeO+Fe2O3	 1,5-2,8; RO 2,5-2,6; 

R2O 4,5-6,0. 
mniSvnelovania qanSi Semavali qromofo-

rebis (Fe, Mn, Ti) oqsidebis gavlenis Ses-
wavla minebis xSobis xarisxsa da ferze. 

kvlevebisas fuZe minad avirCieT dabali 
gardatexis maCveneblis mqone fanjris minis 
standartuli Sedgeniloba Semdegi kompo-

nentebis SemcvelobiT (w.n.): SiO2 - 68, Al2O3 - 3, 
CaO - 10, MgO - 2, Na2O - 14, K2O - 3. 

minis sinTezirebisas bunebrivi mJava qa-
nebis koreqtireba warmoebda adgilobrivi 
kvarc-mindvrisSpatiani qviSiT da qimiuri 
reaqtivebiT. Seswavlili mJava qanebiT kazm-
Si kvarcis qviSis nawilobrivi Secvla sa-
Sualebas mogvcems davzogoT saqarTveloSi 
es deficituri nedleuli da sanedleule 
baza gavafarTooT.  

kazmSi mJava qanis maqsimaluri raodenoba 

damokidebuli iyo masSi Al2O3-is Semcvelo-
baze. igi mTlianad uzrunvelyofda minaSi 
Tixamiwis danamats. 

stabiluri teqnologiuri maxasiaTeble-
bis mqone minebis misaRebad maTi sinTezi-
rebisas gamoviyeneT damayrueblebi: fos-

formJavakaliumi _ KH2PO4, kalciumis meta-

fosfati _ Ca(PO3)2, kalciumis orTofosfa-

ti _ Ca3(PO4)2. maTi 100 woniTi nawili minis 

misaReb kazms emateboda: Ca3(PO4)2 _ 12 w.n., 

misi identuri raodenobis _ P2O5-is Sesay-

vanad _ 8 w.n.; Ca(PO3)2 da KH2PO4-s vumateb-
diT 20 w.n. am raodenobas Sehyavs TiTqmis 

2-jer meti P2O5 (aqroladobas viRebdiT 

12%). saRebrad gamoiyeneboda: Cu2O, Cr2O3, 

Co2O3, MnO2 - 0,5-3 w.n.  
momzadebuli kazmi ixarSeboda karborun-

dis gamaxureblian eleqtroRumelSi 1480_ 

1500℃-ze, isxmeboda liTonis formaSi, xo-
lo mowva warmoebda mufelis RumelSi 

550_600℃-ze.  
qimiuri mdgradoba nulisa da agresiuli 

areebis mimarT ganisazRvra fxvnilis meTo-

diT; Termomdgradoba _ monacvleobiTi gac-

xelebisa da gacivebis meTodiT; yinvamede-
goba _ monacvleobiTi gayinvisa da galxo-
bis meTodiT. 

moixarSa TeTri da feradi daxSuli mi-
nebi (nax. 1-5). kalciumis orTofosfatiT 
daxSuli minebi gamoirCeva intensiuri day-
ruebiT, SedarebiT msxvili kristalebiT. 
qanSi mniSvnelovani raodenobis rkinis oq-
sidebis Semcvelobis gamo mkveTri TeTri 
feris miReba SeuZlebelia. saRebaris dama-
tebiT mkveTrad SeRebili daxSuli nimuSebi 

miiReba. rac Seexeba kalciumis metafosfa-

tiT daxSobas, miiReba SedarebiT sustad 

dayruebuli minebi. Ca-is orive damxSobiT 

minaSi P2O5-is erTnairi raodenoba Sedis, 

gansxvaveba mxolod CaO-s SemcvelobaSiა, 
orTofosfatiT mniSvnelovnad Warbi rao-
denoba Sedis, vidre metafosfatiT (6,5 w.n. 

2,6 w.n-is winaaRmdeg). cnobilia, rom CaO 
xels uwyobs ganfenadobas, Sesabamisad misi 
raodenobis gazrda dadebiT gavlenas ax-
dens minebis daxSobis xarisxze.  
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nax. 1. TeTri mina saRebaris gareSe nax. 2. feradi mina _ saRebari 0.7% K2Cr2O7 

 
nax. 3. feradi mina – saRebari Co3O4 nax. 4. feradi mina – saRebari 0.5% CuO 

nax. 5. feradi mina – saRebari 3% MnO 

 
kalciumianTan SedarebiT _ KH2PO4-iT 

daxSuli minebi TeTric da SeRebilic in-
tensiurad dayruebulia. miuxedavad minaSi 
K2O-is Warbi (7 w.n) raodenobisa, igi xels 
ar uSlis daxSobas, piriqiT ufro intensi-
urad ayruebs P2O5-is aqroladobis Semcire-
bisa [5] da misi orjer meti Semcvelobis ga-

mo. am efeqts isic aZlierebs, rom aRniSnul 
SedgenilobaSi K2O-s Seyvana qmnis mraval-
tute efeqts, romlis dadebiTi gavlena 
vlindeba minis Tvisebebze. 

miRebuli nimuSebi xasiaTdeba damakmayo-
filebeli TvisebebiT, romelic mocemulia 
cxrilSi. 

 
Termomdgradoba, 
monacvleobiTi 
gaTbobisa da ga-
civebis ciklebi 

yinvamedegoba,  
monacvleobiTi 

gayinvisa da gal-
xobis ciklebi 

qimiuri mdgradoba, % 

H2O 1N NaOH 1N HCl 

10 25 99,92 - 99,87 98,95 - 98,91 98,67 - 98,59 

 
  

3. daskvna 
eqsperimentebis Sedegebis Sejamebam dag-

vanaxa, rom literaturul monacemebTan [5, 
6] SedarebiT, absoluturad gansxvavebuli 
monacemebi miviReT P2O5/RO Tanafardobis 
TvalsazrisiT. Cven mier sinTezirebul mi-
nebSi es Tanafardoba kalciumiani damayru-
eblis SemTxvevaSi meryeobs 0,3_0,6 farg-

lebSi, xolo kaliumianis gamoyenebisas 0,8 
Seadgens. 

aRmoCnda, rom sakvlev qanebSi, rkinis 
mniSvnelovani Semcvelobis gamo, kalci-
umiani fosfatebi iseTi intensiurobiT ver 
axSobs sakvlev minebs, rogorc KH2PO4. Cveni 
azriT, amis mizezi unda iyos P2O5/RO Tana-
fardobebs Soris gansxvaveba. rac ufro ua-
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xlovdeba igi 1-s, ukeTesi Sedegi miiReba. 
amave dros, am Sedgenilobis daxSobas xels 
uwyobs K2O-s gazrdili raodenoba, rac 
Seesabameba [5, 6] monacemebs. ukeTes Sedegs 
iZleva is Sedgeniloba, romlebSic RO-s 
raodenoba P2O5-Tan SedarebiT naklebia, ris 

Sedegadac maTSi ROP2O5 uxsnari naerTis 
warmoqmna gamoiricxeba. 

Seferili daxSuli minebis teqnologi-
uri parametrebis mixedviT, zogierTi saRe-
baris damateba minis masis siblantes sag-
rZnoblad amcirebs, Sesabamisad izrdeba de-
nadobis unari. am mxriv gansakuTrebiT ga-
moirCeva spilenZisa da manganumis oqsidebi. 
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STUDYING OF FERRUGINOUS ACID ROCKS OF SOUTHEAST GEORGIA FOR RECEPTION OF OPACI-
FIED GLASSES 
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Resume: Possibility of application of ferruginous acid rocks of southeast Georgia (tuffs of Kazreti, Mushevani, Gu-
guti and Arakeli deposits) are studied for reception of white and coloured opacified glasses. On the basis of these 
rocks have been developed glass mixtures of optimum composition. It has been revealed, that KH2PO4 calls more in-
tensive opacification in iron-containing glasses, and among calcium phosphates the best is Ca3(PO4)2. Presence of fer-
ric oxides does not allow to receive some glass of insistent white color. The additive of colouring oxides promotes re-
ception coloured opacified glasses. The received compositions have satisfactory technological and service properties. 

 
Key words:  iron-containing glass; charge composition; opacified glass; white and a coloured glass. 

 
 
УДК 666.12 
ИЗУЧЕНИЕ ЖЕЛЕЗОСОДЕРЖАЩИХ  КИСЛЫХ ГОРНЫХ ПОРОД ЮГО-ВОСТОЧНОЙ ГРУЗИИ ДЛЯ 
ПОЛУЧЕНИЯ ГЛУШЕНЫХ СТЕКОЛ 
Камушадзе И.Г., Габуния Л.В., Шапакидзе Е.В., Геджадзе И.В. 
 

Резюме: Изучена возможность применения железосодержащих кислых горных пород  юго-восточной Гру-
зии (туфы Казретского, Мушеванского, Гугутского и Аракелского месторождений) для получения белых и цвет-
ных глушеных стекол.  На основе этих пород были разработаны стекольные шихты оптимального состава. Было 
выявлено, что KH2PO4 вызывает более интенсивное глушение в железосодержащих стеклах, а среди кальцие-
вых фосфатов лучшим является  Ca3(PO4)2.  Присутствие железистых оксидов не позволяет получить стекла ярко-
го белого цвета. Добавка красящих оксидов способствует получению цветных глушеных стекол. Полученные со-
ставы отличаются удовлетворительными технологическими и эксплуатационными свойствами. 

 
Ключевые слова:  железосодержащее стекло; состав шихты; глушеное стекло; белое и цветное стекло.  
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m i l o c v a  

 

leri gvasalia 

 

cnobili qimikos-teqnologi, teqnikis mecnierebaTa doqtori, profeso-

ri leri gvasalia daibada 1935 wlis 15 seqtembers q. quTaisSi. 1953 wels 

warCinebiT daamTavra quTaisis pirveli saSualo skola da swavla ganagr-

Zo saqarTvelos politeqnikuri institutis qimiuri teqnologiis fakul-

tetze, romelic aseve warCinebiT daamTavra 1958 wels. 1968 wels daamTavra 

saqarTvelos mecnierebaTa akademiis aspirantura. SromismoyvareobiT da ni-

WierebiT gamorCeulma inJinerma 1958 wlidan 1968 wlamde rusTavis azoto-

vani sasuqebis qarxanaSi ufrosi meaparatis, cvlis ufrosisa da samqros 

ufrosis moadgilis Tanamdebobebze daagrova mdidari pratqikuli gamoc-

dileba. es is periodia, rodesac qarxana sul 2 wlis amuSavebulia da 

amierkavkasiaSi erTaderTia. bmuli azotis warmoebis am metad sapasuxism-

geblo obieqtze didi praqtikuli gamocdilebis mqone specialistebis 

aSkara deficitia da sawarmoo procesis marTvaSi, erTi SexedviT umniSv-

nelo gadacdomac ki tragikulad SeiZleba dasruldes. baton leris sasax-

elod unda iTqvas, rom qarxanaSi teqnologiuri procesebis uneblie darR-

vevebi, misi gonebrivi niWisa da alRos wyalobiT, droulad yofila aRkve-

Tili, rac araerTxel aRiniSna gansakuTrebuli premiiT.   

1963 wlidan 1968 wlamde b-n leris saqarTvelos mecnierebaTa akademiis 

araorganuli qimiisa da eleqtroqimiis institutSi wamyvani inJinris Tanam-

deboba eWira. 1968 wlidan 2006 wlamde saqarTvelos politeqnikuri insti-

tutis (1990 wlidan teqnikuri universitetis) araorganul nivTierebaTa teq-

nologiis kaTedraze rudunebiTa da keTilsindisierebiT ganvlo akademiuri 

Tanamdebobis yvela safexuri _ asistenti, docenti, profesori, kaTedris 

gamge. 1998 wlidan 2002 wlamde b-ni leri gvasalia iTavsebda s/s `azotis~ 

sameTvalyureo sabWos Tavmjdomaris moadgilis Tanamdebobas. saqarTve-

losTvis am metad mZime periodSi man Rirseuli wvlili Seitana qveynisTvis 

metad mniSvnelovani sawarmos sruli ganadgurebisgan gadarCenis saqmeSi.  

2006 wlidan dRemde b-ni leri stu-is qimiuri teqnologiisa da meta-

lurgiis fakultetis sruli profesoria, wlebis ganmavlobaSi warmatebiT 

xelmZRvanelobda am fakultetis araorganul nivTierebaTa teqnologiis 

mimarTulebas, Tavmjdomareobda fakultetis sadisertacio sabWos. 
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profesori leri gvasalia  

TanamSromlebTan erTad 
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prof. leri gvasalia wamyvan saleqcio kursebs kiTxulobda da kiT-

xulobs saqarTvelos teqnikur universitetsa da Tbilisis saxelmwifo uni-

versitetSi: 

1. teqnologiuri procesebis Teoria; 

2. araorganul naerTTa teqnologia; 

3. zogadi qimiuri teqnologia (Tsu-Si); 

4. maTematikuri meTodebis gamoyeneba qimiasa da qimiur teqnologiaSi 

(stu-is da Tsu-is magistrantebisaTvis). 

prof. l. gvasalias iniciativiT qimiuri teqnologiisa da metalurgiis 

fakultetze gaixsna axali specialoba _ qimiuri da kvebis mrewvelobis 

eqspertiza. mravlismomcvelia prof. l. gvasalias samecniero kvlevis sfe-

roebi – qimiur teqnologiaSi axali efeqturi katalizatorebis teqnolo-

giis SemuSaveba da kvleva, wylisa da gamavali airebis gawmenda myari sor-

bentebiT, adgilobrivi nedleulis gamoyeneba. 

Sedegebze gaTvlili 126 samecniero Sromidan 12 saxelmZRvanelo da 

saswavlo meToduri literaturaa, 1 monografia, aris 12 gamogonebaze saav-

toro mowmobis da patentis mflobeli. qimiur da samecniero-teqnikur sa-

zogadoebaSi cnobili mecnieris, damsaxurebuli profesoris, b-ni leri 

gvasalias xelmZRvanelobiT momzadebuli da daculia 3 sadoqtoro, 12 sa-

kandidato da 10 samagistro disertacia. 

80 weli arc ise bevria, visTvisac ar arsebobs daRla saqmeSi, rasac 

axalgazrdobis aRzrda da axali kadrebiT samecniero-teqnikuri sazoga-

doebis mudmivi ganaxleba hqvia. aseTia b-ni leri gvasalia, romelic misT-

vis Cveuli energiiT agrZelebs nayofier samecniero da pedagogiur moRva-

weobas. vusurvebT xangrZliv sicocxles da didxans samsaxurs saqarTve-

losTvis am metad mniSvnelovan saqmeSi. 

 

 

saqarTvelos teqnikuri universitetis reqtorati 

stu-is akademiuri sabWo 

stu-is qimiuri teqnologiisa da  

metalurgiis fakulteti 
 

Jurnal `keramikis~ redkolegia 
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