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geofizika 

 

 

md. enguris auzis myinvarebisa da Tovlnarebis morfologiisa da 

eqspoziciis kvleva Tanamgzavruli distanciuri dakvirvebebis 

gamoyenebiT∗ 

larisa Sengelia, giorgi korZaxia, genadi Tvauri, giorgi guliaSvili  

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti,  

iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

el. andronikaSvilis fizikis instituti, saqarTvelos da garemos dacvisa  

da soflis meurneobis saministro, garemos erovnuli saagento) 
 

reziume: Seswavlilia dasavleT saqarTvelos myinvarebisa da Tovlnarebis maxa-

siaTeblebi yofili sabWoTa kavSiris myinvarebis katalogis (SemdgomSi katalogi), 

agreTve 2010, 2015 da 2020 wlebis Tanamgzavruli monacemebis mixedviT. statiaSi war-

modgenilia md. enguris auzis myinvarebis morfologiisa da eqspoziciis Seswavlis 

Sedegebi. myinvarebis eqspoziciis dasadgenad gamoyenebulia msoflios saukeTeso praq-

tikebis meTodi, romelic praqtikulad gamoricxavs Secdomebs myinvarebis eqspoziciis 

Seswavlis dros. moyvanilia Sesabamisi daskvnebi. 
 

sakvanZo sityvebi: dasavleT saqarTvelos myinvarebi da Tovlnarebi; klimatis 

cvlileba; myinvarebis morfologia da eqspozicia. 

 

Sesavali 

Tanamgzavruli distanciuri zondirebis (Tdz) saSualebiT miRebuli infor-

maciis safuZvelze SesaZlebelia TiToeuli myinvaris maxasiaTeblebis (morfologi-

uri tipi, eqspozicia, sigrZe, farTobi, minimaluri da maqsimaluri simaRle, firnis 

xazis simaRle, ablaciis aris farTobi) gamoTvla. efeqturia am monacemebis Sedareba 

im parametrebTan, rac myinvarebis katalogis ZiriTad cxrilSia warmodgenili [1]. es 

ukanaskneli ormxrivad sainteresoa, radgan garkveul SemTxvevebSi Tanamgzavruli 

distanciuri zondirebiT SesaZlebelia am katalogebis dazusteba da, piriqiT, kata-

logis monacemebi sakvlevi regionis irgvliv saeqsperto codnasTan erTad Tanam-

gzavruli distanciuri zondirebis monacemebis validaciis Catarebis saSualebas 

iZleva. faqtobrivad Tanamgzavruli distanciuri zondirebis monacemebis gamoyeneba 

miwispira dakvirvebebis monacemebTan erTad uzrunvelyofs myinvarebis dazustebuli 

maxasiaTeblebis gansazRvras, rac aucilebelia klimatis regionaluri cvlilebის 
myinvarebze zemoqmedebis dakvirvebisaTvis. 

 

ZiriTadi nawili 

winamdebare naSromis avtorTa adreul kvlevebSi, roca katalogis monacemebis 

Tdz-is mxolod erTi vadis (2015 wlis) monacemebTan Sedareba xdeboda, am sakiTxze 

 
∗ kvleva Sesrulebulia SoTa rusTavelis saqarTvelos erovnuli samecniero fondis 
mxardaWerili proeqtis FR-21-1996 farglebSi. 
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yuradReba ar gamaxvilebula. amJamad damatebiT iqna Seswavlili dasavleT saqar-

Tvelos myinvarebisa da Tovlnarebis maxasiaTeblebi Tdz-is 2010 (pirobiTad, Tdz 

1), 2015 (pirobiTad, Tdz 2), da 2020 (pirobiTad Tdz 3) wlebis monacemebis mixedviT. 

aucilebelia Secvlili myinvarebis eqspoziciis gansazRvra, rac ganapirobebs maTi 

dnobis siCqares. 0.1 km2-ze meti farTobis mqone mcire, saSualo da didi myinvarebi 

swrafad degradirdeba (iklebs maTi raodenoba da dakavebuli farTobebi). Tumca 

Tovlnarebis (farTobi – 0,1 km2-ze naklebia) raodenoba da dakavebuli farTobebi 

TvalsaCinod izrdeba, rac udavod klimatis mimdinare cvlilebas ukavSirdeba. dad-

genilia, rom klimatis amJamindeli cvlilebis gamo mimdinareobs myinvaruli au-

zebis degradacia, didi myinvarebis (2 km2-ze meti farTobis) ukandaxeva (xSirad 

mcire zomis myinvarebis gamoyofiT), saSualo (0.5-dan 2 km2-mde farTobis) da mcire 

myinvarebis (0.1-dan 0.5 km2-mde farTobis) dnoba da danawevreba. myinvarebis katalogSi 
0.1 km2-ze naklebi farTobis mqone myinvarebi (Tovlnarebi) ar ganixileba 

myinvarebis degradacia dedamiwis istoriis mimdinare periodis, anTropocenis, 

klimatis cvlilebis erT-erTi yvelaze aSkara signalia [2].  
unda aRiniSnos, rom afxazeTis avtonomiur respublikaSi mdebare myinvarebis 

Tanamedrove mdgomareobis Sesaswavlad erTaderTi saSualebaa Tanamgzavruli dis-

tanciuri zondireba. Ees ganpirobebulia imiT, rom, erTi mxriv, ar arsebobs adgilo-

brivi glaciologiuri skola da, meore mxriv, dRevandeli politikuri mdgomareoba 

ar iZleva afxazeTis avtonomiur respublikaSi eqspediciebis Catarebisa da myinva-

rebis savele pirobebSi Seswavlis saSualebas. 
meTodologia, monacemebi, Sedegebi. myinvarebis katalogiT [1] dasavleT saqar-

TveloSi aRricxulia 409 myinvari, romlebic ganTavsebulia eqvs myinvarul auzSi 

(cxrili 1).Aaqedan sami (bzifi, kelasuri, kodori) mdebareobs afxazeTis avtonomiur 

respublikaSi. afxazeTis myinvarebis da Tovlnarebis morfologiisa da eqspoziciis 

Seswavlis Sedegebi, morfologiuri tipebisa da zogadi eqspoziciis gansazRvris 

meTodologia warmodgenilia naSromebSi [3, 4].  
cxrili 1 

dasavleT saqarTveloSi myinvarebis ganawileba  

myinvarul auzebSi katalogis mixedviT 

dasavleT saqarTvelo 

№ 1 2 3 4 5 6 7 
myinvaruli 
auzi 

bzifi kelasuri kodori enguri xobiswyali  rioni sul 

myinvarebis 
raodenoba 

 
13 

 
3 

 
120 

 
196 

 
2 

 
75 

 
409 

 
es monacemebi moyvanilia 1975 wels gamocemuli myinvarebis katalogidan, ro-

melic Sedgenil iqna saqarTvelos myinvarebis saukunovani (dawyebuli 1860 wlidan) 

kvlevebis safuZvelze [2]. katalogTan erTad gamoyenebulia maRali garCevadobis 

LANDSAT-is TanamgzavrebiT mopovebuli suraTebi (garCevadoba 15–30 m) sami vadisa-

Tvis (2010, 2015 da 2020 wlebisaTvis). amasTan, grantis farglebSi CvenTvis xelmisa-

wvdomi aRmoCnda zemaRali garCevadobis (1.5 m) SPOT 6 Tanamgzavris 2017_2022 wlebis 

Tanamgzavruli suraTebi, romelTa saSualebiT dazustda dasavleT saqarTvelos 

myinvarebis mdebareoba da dadginda maTi Tanamedrove mdgomareoba. Tdz-is monace-

mebi damuSavebulia GIS (geoinformaciuli sistemebi) teqnologiebis gamoyenebiT. 
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saqarTvelos myinvarebi sakmaod maRali myinvarebia. maTi simaRle 5200 m-s aR-

wevs, amitom isini mTis myinvarebs miekuTvnebian. saqarTvelos mTis myinvarebis mor-

fologiuri tipebia [5]: karuli, karul-xeobis, xeobis da dakiduli myinvarebi. 

rac Seexeba myinvarebis eqspozicias, katalogis msgavsad arsebobs Semdegi aR-

niSvnebi: dasavleTi _ d, aRmosavleTi _ a, samxreTi _ s; samxreT-dasavleTi _ sd; 

samxreT-aRmosavleTi _ sa, CrdiloeTi −C; Crdilo-dasavleTi _ Cd; Crdilo-aRmosav-

leTi _ Ca. 

me-2 cxrilSi warmodgenilia md. enguris auzis myinvarebis morfologiuri 

tipebis ganawileba Seswavlis oTxi vadisaTvis raodenobisa da farTobis mixedviT. 
 

cxrili 2 

md. enguris auzis myinvarebis morfologiuri tipebis ganawileba  

katalogis, Tdz 1-is (2010 w.), Tdz 2-is (2015 w.), Tdz 3-is (2020 w.)  

monacemebiT, raodenobisa da farTobis moxedviT 

 

monacemebi 
 

morfologiuri tipebi 

xeobis karul-xeobis karuli dakiduli 

raod.  farT. raod.  farT. raod.  farT. raod.  farT. 

katalogiT 79 275,1 58 25,2 43 12,8 16 5,6 

Tdz 1 86 233,7 40 14,3 61 10,7 58 11,2 

Tdz 2 85 199,1 33 7,8 46 6,5 56 8,4 

Tdz 3 83 181,8 26 4,9 34 4,3 41 6,1 

 
cxrilidan Cans, rom katalogis mixedviT yvelaze didi raodenobiTaa warmo-

dgenili xeobis tipis myinvarebi, Semdeg modis karul-xeobis da bolos _ karuli. 

yvelaze naklebi raodenobiTaa dakiduli myinvarebi. 2010 wels xeobis tipis myinva-

rebis raodenoba matulobda myinvarebis danawevrebis gamo. magaliTad, myinvari la-

ila (№321), romelic katalogiT da topografiiT (nax. 1, a) xeobis tipis myinvaria, 

2010 wels (nax. 1, b) danawevrda sam xeobis tipis myinvarad da sam Tovlnarad. 2015 

wels samive myinvarma SeinarCuna morfologia, Tumca yvela maTganis farTobebi 

Semcirda (nax. 1, g), xolo 2020 wels 321c myinvari danawevrda or myinvarad da erT 

Tovlnarad (nax. 1, d). 2010 wels ganvixilavT 2011 wlis, 2015 wels _ 2017 wlis da 

2020 wels 2022 wlis xelmisawvdomi uaxloesi Tdz-is monacemiT.  

1-l nax-ze mwvane qinZisTavebiT aRniSnulia myinvarebi, yviTliT _ Tovlnarebi, 

xolo wiTliT _ gamqrali myinvarebi. 

xeobis tipis myinvari ZiriTadad inarCunebs Tavis morfologias, Tumca SeiZ-

leba danawevrdes xeobis, karul da dakidul myinvarebad, agreTve erT an ramdenime 

Tovlnarad.  

Tdz-is 2010, 2015 da 2020 wlebis monacemebiT karuli tipis myinvarebi degra-

dirda, moxda maTi danawevreba karul da dakidul mcire myinvarebad, zogjer Tovl-

narebis gamoyofiT an gaqrobiT. 
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a b 

  

g d 

nax. 1. №317−324 myinvaris konturebi: a) topografiuli rukis mixedviT, b) Landsat 5 TM 

sensoris 2011 wlis 19 seqtembris suraTis mixedviT, g) Landsat 8 OLI TIRS sensoris 2017 
wlis 12 seqtemberis suraTis mixedviT, d) Landsat 8 OLI TIRS sensoris 2022 wlis 11 

seqtembris suraTis mixedviT 
 

karul-xeobis tipis myinvarebi ZiriTadad inarCunebs Tavis morfologias, zog-

jer xdeba maTi danawevreba karul da dakidul mcire myinvarebad. Tumca wlebis 

mixedviT Tanmimdevrulad iklebs maT mier dakavebuli farTobi da ramdenime Sem-

TxvevaSi gadadis TovlnarSi an qreba. dasakoreqtirebelia №317 myinvaris katalogSi 

aRniSnuli morfologiuri tipis mniSvneloba, radgan mas katalogis mixedviT karul-

xeobis tipis morfologia aqvs, xolo topografiuli rukis mixedviT _ xeobisa (nax. 

1, a). xeobis tipis morfologias №317 myinvari inarCunebs 2010 welsac (nax. 1, b). 2015 

wels igi iyofa naklebi farTobis xeobis tipis myinvarad da Tovlnarad (nax. 1, g), 

xolo Semdeg vadaze orive (№317 a da №317 b) qreba (nax. 1, d). maSasadame №317 myinvaris 

katalogiT mocemuli morfologiis mniSvneloba unda dakoreqtirdes. 

aRsaniSnavia, rom aseve inarCunebs Tavis morfologias dakiduli myinvaric, Tum-

ca droTa ganmavlobaSi misi farTobi iklebs, zogjer gadadis TovlnarSi an qreba. 

2010 wlisaTvis myinvarebis degradaciis gamo yvela morfologiuri tipis myin-

varis raodenoba matulobs, magram Semdeg periodebSi xdeba myinvarebiT dakavebuli 

jamuri farTobebis kleba.  

md. enguris auzis myinvarebis zogadi eqspoziciis sawyisi monacemebi aRebulia 

katalogidan, xolo 2010, 2015 da 2020 wlebis myinvarebis zogadi eqspozicia dad-

ginda programa Google Earth-is gamoyenebiT, sadac naTlad Cans ferdobebis xeobebis 

mimarTuleba da eqspozicia. programaSi Semotanil iqna aRniSnuli wlebis myinva-

rebis konturebi da maTi saSualebiT SesaZlebeli gaxda ferdobebis eqspoziciis 

dadgena. aRniSnuli monacemebi gadamowmda Arc Map-Si (Arc Gis) specialurad Seqmnili 
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Arc Toolbox instrumentebis gamoyenebiT. meTodi iTvaliswinebda saqarTvelos relie-

fis cifruli sasimaRlo modeliT (Digital Elevation Model) e.w. DEM-iT imgvarad damuSa-

vebas, rom migveRo saqarTvelos ferdobebis eqspoziciis ruka. damuSavebis dros 

gamoyenebul iqna saqarTvelos reliefis cifruli sasimaRlo modeli 20X20 garCeva-

dobiT [3, 4]. 

aRniSnuli meTodi aprobirebuli da miRebulia msoflioSi. igi praqtikulad 

gamoricxavs Secdomebs myinvarebis eqspoziciis Seswavlis dros. 

myinvarebis eqspoziciis Seswavlas didi mniSvneloba aqvs myinvarebis dnobis 

sakiTxTan mimarTebaSi. kvlevisaTvis Sedgenil iqna md. enguris auzis myinvarebis 

zogadi eqspoziciis ganawilebis cxrili raodenobisa da farTobis mixedviT zemoT 

CamoTvlili oTxi vadisaTvis. 
me-3 cxrilidan Cans, rom enguris auzis myinvarebis zogadi eqspoziciis upi-

ratesi mimarTuleba rogorc katalogiT (erTi vada), ise Tdz-is mixedviT samive 

vadisaTvis aris CrdiloeTis, Semdeg _ samxreTis. Yyvelaze naklebia dasavleTis 

eqspoziciis myinvarebi. yvelaze meti farTobi ukavia samxreTis da samxreT-dasav-

leTis eqspoziciis myinvarebs. 
cxrili 3 

md. enguris auzis myinvarebis zogadi eqspoziciis ganawileba katalogis, 

Tdz 1-is (2010 w.), Tdz 2-is, (2015 w.), Tdz 3-is (2020 w.) monacemebiT,  

raodenobisa da farTobis mixedviT 

 

cnobilia, rom myinvarebis degradacia iwvevs Tovlnarebis raodenobis zrdas. 

yvela Tovlnari karuli an dakiduli morfologiisaa. katalogiT md. enguris auzSi 

arsebuli 196 myinvaridan 2010 wlis Tanamgzavruli monacemebiT warmoiqmna 47 

Tovlnari da gaqra 4 myinvari, magram 2015 wlis monacemiT warmoiqmna 183 da gaqra 

18 myinvari, xolo 2020 wlisaTvis md. enguris auzSi 160 Tovlnari da 89 gamqrali 

myinvaria (cxrili 4). 

ase rom, 2010 wlidan enguris auzSi Tovlnarebisa da gamqrali myinvarebis 

raodenoba intensiurad izrdeba. 

cxrili 4 

md. enguris auzis Tovlnarebisa da gamqrali myinvarebis ganawileba  

Tdz 1-is (2010 w.), Tdz 2-is (2015 w.), Tdz 3-is (2020 w.) monacemebiT 

 

 

 

 
 
 

monacemebi  

zogadi eqspozicia 
C s d a Cd Ca sd sa 
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katalogiT 50 42,5 37 59,8 14 16,7 26 28,5 25 27,7 17 45,0 8 58,7 19 39,8 
Tdz 1 59 34,9 40 55,1 13 12,0 29 21,9 38 26,1 23 26,8 23 59,2 25 34,2 
Tdz 2 49 25,3 38 47,8 10 9,6 22 17,0 33 21,3 22 21,8 25 53,8 21  29,0 

monacemebi Tovlnarebi Ggamqrali myinvarebi 

Tdz 1 47 4 
Tdz 2 183 18 
Tdz 3 160 89 
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rogorc zemoT aRvniSneT, myinvarebis katalogSi 0.1 km2-ze naklebi farTobis 

myinvarebi (Tovlnarebi) ar ganixileba. Sesabamisad, ar gvaqvs katalogis monacemebi 

Tovlnarebis cxrilebSi.  
mniSvnelovania imis aRniSvna, rom samive vadaze klimatis cvlilebiT ganpi-

robebuli myinvarebis degradaciis Sedegad warmoqmnili Tovlnarebidan yvelaze 

meti iyo CrdiloeTis eqspoziciis, xolo 2020 wlisaTvis CrdiloeTisa da samxreTis 

eqspoziciis myinvarebis erTnairi raodenoba dafiqsirda. msgavsad myinvarebisa, 

yvelaze naklebi iyo dasavleTis eqspoziciis Tovlnarebi (cxrili 5). 
 

cxrili 5 

md. enguris auzis Tovlnarebis zogadi eqspoziciis ganawileba Tdz 1-is  

(2010 w.), Tdz 2-is (2015 w.), Tdz 3-is (2020 w.) monacemebis mixedviT 

 
monacemebi 

 
Tovlnarebis zogadi eqspozicia 

 
C s d a Cd Ca sd sa 

Tdz 1 14 5 0 7 8 5 6 2 
Tdz 2 51 26 1 25 27 24 14 14 
Tdz 3 29 26 4 23 26 26 17 10 

 

  
daskvna 

saqarTveloSi myinvarebi yvelaze didi raodenobiTaa (196) md. enguris auzSi 

(cxrili 1). katalogis mixedviT md. enguris auzSi yvelaze metia xeobis tipis myin-

varebi, Semdegia karul-xeobisa da kidev ufro naklebi karuli. yvelaze naklebi 

raodenobiTaa dakiduli myinvarebi. 2010 wels myinvarebis danawevrebis gamo xeobis 

tipis myinvarebis raodenoba matulobs. karul-xeobis tipis myinvarebi ZiriTadad 

inarCunebs Tavis morfologias, zogjer xdeba maTi danawevreba karul da dakidul 

mcire myinvarebad. Tumca wlebis mixedviT Tanmimdevrulad iklebs dakavebuli far-

Tobi da zog SemTxvevaSi gadadis TovlnarSi an qreba. 2010 wlisaTvis myinvarebis 

degradaciis gamo yvela morfologiuri tipis myinvaris raodenoba matulobs, Tumca 

Semdeg periodebSi, Sesabamisad, myinvarebiT dakavebuli jamuri farTobebi iklebs.  

md. enguris auzis myinvarebze klimatis mimdinare cvlilebis Sedegia, rom 

myinvarebis farTobebi yvela eqspoziciis myinvarisaTvis katalogis monacemebTan 

SedarebiT 2010 wlidan moyolebuli Tanmimdevrulad iklebs. md. enguris auzis myin-

varebis zogadi eqspoziciis upiratesi mimarTuleba rogorc katalogiT, ise Tdz-is 

mixedviT samive vadisaTvis aris CrdiloeTis, Semdeg _ samxreTis da yvelaze naklebia 

dasavleTis eqspoziciis myinvarebi. asevea Tovlnarebis SemTxvevaSic. 

miuxedavad imisa, rom md. enguris auzSi gamyinvarebis umTavres keras kavkasionis 

samxreT ferdobi warmoadgens, raodenobis mixedviT mainc wamyvani adgili Crdilo-

uri eqspoziciis (C, Cd, da Ca) myinvarebs ukavia. Semdeg modis samxreTuli eqspoziciis 

(s, sd, da sa) myinvarebi. 

Crdilouri eqspoziciis myinvarebi umTavresad ganlagebulia kavkasionis Sto 

qedebze, romelTa mimarTuleba ganeduria an submeridianuli da es myinvarebi mcire 

farTobebiT xasiaTdeba. 
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md. enguris auzis didi myinvarebi ganlagebulia kavkasionis samxreT ferdobze 

da, bunebrivia, rom maTi eqspoziciac samxreTulia. 

amgvarad, Crdilouri eqspoziciis myinvarebis raodenoba metia samxreTuli 

eqspoziciis myinvarebze, Tumca Crdilouri eqspoziciis myinvarebis farTobebi 

gacilebiT metia samxreTuli eqspoziciis mqone myinvarebis farTobebze. 
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GEOPHYSICS 
 

THE RESEARCH OF THE MORPHOLOGY AND EXPOSSURE OF GLACIERS AND 
SNOWFIELDS OF THE RIVER INGURI GLACIAL BASED ON THE SATELLITE 
REMOTE SENSING 

L. Shengelia, G. Kordzakhia, G. Tvauri, G. Guliashvili 

(Georgian Technical University, Institute of Hydrometeorology, I. Javakhishvili Tbilisi State University,  
E. Andronikashvili Institute of Physics, of the Ministry of Environmental Protection and Agriculture of 
Georgia, National Environmental Agency) 
 

Resume. The characteristics of glaciers and snowfields of Western Georgia were studied according to 
the catalogue of the former Soviet Union of glaciers and satellite remote sensing data of 2010, 2015 and 2020. 
The article presents the results of study of the morphology and exposure of the Inguri river glacial basin 
glaciers. The world best practices method is used for determining the exposure of glaciers. This method 
practically excludes errors when studying the exposure of glaciers. Relevant conclusions are presented. 

 

 Keywords: glaciers and snowfields of western Georgia; climate change; morphology and exposure of 
glaciers. 
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bioqimia 

 

 

naxSirbadis sxvadasxva wyarosa da ultraiisferi sxivebis gavlena 

aqtinomicetis (Streptomyces sp.) zrda-ganviTarebaze 

nargiza WeliZe  

(soxumis saxelmwifo universiteti) 

 

reziume: Seswavlilia aqtinomicetebis, fiziologiurad aqtiuri naerTebis pro-

ducentebis erT-erTi warmomadgenlis _ Streptomyces sp.-is zrda-ganviTarebaze naxSirba-
dis sxvadasxva wyaros (glukoza, saqaroza, saxamebeli) da ultraiisferi sxivebis (ui) 

gavlena. 

sakvlevi kulturis sakveb areSi naxSirbadis wyaroebis cvlam aCvena, rom sa-

qaroza, cdaSi gamoyenebuli naxSirbadis sxvadasxva wyarosagan (saxamebeli, glukoza) 

gansxvavebiT, SesamCnevad cvlis sakvlevi kulturis koloniis zomas da, Sesabamisad, 

biomasis raodenobas. 

dadgenilia, rom ultraiisferi sxivebi (dasxivebis sxvadasxva eqspozicia) gav-

lenas axdens kulturis zrda-ganviTarebaze. kerZod, erTi sT-is ganmavlobaSi ultra-

iisferi sxivebiT dasxivebis Sedegad aRiniSna sakvlevi kulturis biomasis matebis 

stimulacia, xolo 2 da 3 sT-is dasxivebis Sedegad _ sakvlevi kulturis ganviTarebis 

SesamCnevi daTrgunva. 
 

sakvanZo sityvebi: aqtinomiceti; naxSirbadis wyaro; producentebi; Streptomyces; 
ultraiisferi (ui) sxivebi. 

 

Sesavali 

aqtinomicetebis, niadagis mikrofloris erT-erTi mniSvnelovani warmomadgen-

lis, fiziologiurad aqtiuri naerTebis (antibiotikebis, pigmentebis, hormonebis da 

sxv.), producentebis fiziologiuri Tvisebebis kvleva producentis zrdisa da mis 

mier garkveuli naerTis sinTezis optimaluri pirobebis dadgenis SesaZleblobas 

iZleva [1, 2, 3]. kvlevis mizans warmoadgenda Streptomyces sp.-ze sxvadasxva naxSirbadis 
wyaros (kerZod, saxameblis, saqarozis, glukozis da mutagenuri faqtoris) da 

ultraiisferi sxivebis gavlenis Seswavla sakvlevi kulturis zrda-ganviTarebaze. 
 

ZiriTadi nawili 

kvlevis obieqtad cdisTvis SerCeul iqna ilias universitetis botanikis ins-

titutis mikrobiologiis ganyofilebis mikroorganizmebis koleqciis kultura aq-

tinomiceti _ Streptomyces sp., aqtinomicetebis sakultivacio sakveb ared _ krasilni-

kovis sinTezuri are da naxSirbadis wyaroebi: saxamebeli, glukoza, saqaroza. garda 

amisa, gamoyenebul iqna Tanamedrove mikrobiologiaSi miRebuli kvlevis meTodebi, 

maT Soris ganzavebis meTodi (sakvlevi kulturis suspenziis aTjeradi ganzaveba) [4]. 



15 
 

sakvlevi kultura daiTesa krasilnikovis sinTezur areze (varianti 1 _ sakon-

trolo), Semdeg, momdevno eqsperimentebSi sawyis sakultivacio areSi icvleboda 

naxSirbadis wyaroebi (varianti 2 da varianti 3). sakvlevi kulturis kultivacia 

mimdinareobda erTi kviris ganmavlobaSi. 

kvlevis Sedegebi: sakveb areze ganviTarda mcire zomis (3 mm diametris), kidem-

Tliani monacrisfro Seferilobis sahaero miceliumisa da monacrisfro substra-

tuli miceliumis mqone amoburculi formis koloniebi. saqarozas Semcvel sakveb 

areze ganviTarda didi zomis (6 mm diametris) kremisferi substratuli miceliumisa 

da TeTri Seferilobis amoburculi formis mqone koloniebi. glukozis Semcvel 
sakveb areze ki _ 1-2 mm diametris, moTeTro-monacrisfro Seferilobis (SuaSi yavis-

feri wertiliT), kidemTliani da Ria yavisferi substratuli miceliumis mqone 

koloniebi (nax. 1).  
glukozam moaxdina maTi ganviTarebis daTrgunva, ris gamoc SeiniSneba ufro 

mcire zomis koloniebis ganviTareba.  
krasilnikovis sinTezur areze kultivaciis me-4 dRes kargad ganviTarda sakv-

levi kultura. eqsperimentuli monacemebis analizma cxadyo, rom sakvlevi kul-

turis zrda-ganviTarebisaTvis sakveb areSi damatebuli naxSirbadis wyaroebidan 

saqaroza, yvela sxva wyarosTan SedarebiT, ufro metad astimulirebda aqtinomi-

cetis biomasis dagrovebas.  

 

   

1 2 3 

nax. 1. .aqtinomicetis ganviTareba sxvadasxva Saqris Semcvel sakveb areze: 1 _ petris jami 

(sakontrolo), krasilnikovis sinTezuri sakvebi are (naxSirbadis wyaro _ saxamebeli); 2 _ 

petris jami, krasilnikovis sinTezuri sakvebi are (naxSirbadis wyaro _ saqaroza); 3 _ 

petris jami, krasilnikovis sinTezuri are (naxSirbadis wyaro _ glukoza) 

 

literaturaSi cnobilia ultriisferi sxivebis mutagenuri Tvisebebi [5]. am 

fizikur faqtors xSirad iyeneben producentebis aqtiuri mutanturi Stamebis 

misaRebad. samuSaos Semdgomi etapis mizani iyo sakvlev kulturaze ultraiisferi 

sxivebis moqmedebis Seswavla. 
aqtinomicetze 1 sT-is ganmavlobaSi ultraiisferi sxivebiT moqmedebis Sede-

gad pirvel ganzavebaze ganviTarda sakontrolosTan SedarebiT mcire raodenobiT 

brtyeli zedapiris mqone Ria kremisferi kolonia, meore ganzavebaze _ sakontro-

losTan SedarebiT meti raodenobiT kolonia, xolo mesame ganzavebaze sakontro-

losTan SedarebiT petris jamze _ ufro meti raodenobiT moTeTro Seferilobis 

kolonia (nax. 2).  
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nax. .2. 1 sT-is dasxivebis Sedegi  

2 sT-is ganmavlobaSi ultraiisferi sxivebis moqmedebis Sedegad pirvel gan-

zavebaze sakontrolo variantTan SedarebiT ganviTarda mcire raodenobiT moTe-

Tro-monacrisfro mrgvali formis kolonia, meore ganzavebazec _ mcire raodeno-

biT moTeTro-monacrisfro kolonia, xolo mesame ganzavebaze _ ufro mcire raode-

nobiT Ria nacriferi kolonia (nax. 3). 
 

 
nax. 3. 2 sT-is dasxivebis Sedegi  

3 sT-is ganmavlobaSi ultraiisferi sxivebis moqmedebis Sedegad pirvel gan-

zavebaze sakontrolo variantTan SedarebiT ganviTarda Ria kremisferi kolonia, 

oRond mcire raodenobiT, meore ganzavebaze _ ufro mcire raodenobiT calkeuli 

moTeTro koloniebi, mesame ganzavebaze ki mikroorganizmebi saerTod ar ganviTarda, 

anu kulturis zrda daiTrguna (nax. 4.). 
 

 
 nax. 4. 3 sT-is dasxivebis Sedegi 
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cdis Sedegebma aCvena, rom 1 sT-iT ultraiisferi sxivebiT dasxivebam stimuli 

misca mikroorganizmebis ganviTarebas, xolo 2 da 3 sT-iT dasxivebam daTrguna maTi 

ganviTareba. e. i. ultraiisferi sxivebis dozis gazrdam uaryofiTad imoqmeda mikro-

organizmebis zrda-ganviTarebaze. 
  
daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba iTqvas, rom: 

• saqaroza, naxSirbadis sxva wyaroebisagan gansxvebiT, zrdis koloniis zomas da, 

Sesabamisad, kulturis biomasis raodenobas; 

• ultraiisferi sxivebis gansazRvruli eqspoziciiT 1 sT-is zemoqmedeba SesamCne-

vad astimulirebs sakvlevi kulturis Streptomyces sp.-is ganviTarebas, xolo xan-

grZlivi eqspozicia (2 sT da meti) _ Trgunavs mas. 
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BIOCHEMISTRY 
 

THE INFLUENCE OF ULTRAVIOLET RAYS AND DIFFERENT CARBON ON THE 
GROWTH AND DEWELOPMENT OF ACTINOMYCETES (STREPTOMYCES SP.) 

N. Chelidze 
(Sukhumi State University) 
 

Resume. The growth and development of Streptomyces sp., one representative of actinomycetes, the 
producer of physiologically active compounds, has been studied,the influence of ultraviolet rays (UV) and 
different carbon sources (glucose, sucrose, starch). 

It is established that UV rays (different exposures to radiation) affect the growth and development of 
culture in different ways, on growth and development, in particular, as a result of UV irradiation for 1 hour, 
stimulation of the increase in the biomass of the research culture was noted, and after 2 and 3 hours, as a result 
of UV irradiation, a noticeable inhibition of the development of the research culture was noted. 

The change of carbon sources in the food area of the research culture showed that sucrose, unlike the 
different carbon sources used in the experiment (starch, sucrose, glucose), significantly changes the size of the 
colony of the research culture and, accordingly, the amount of biomass. 

 
 Keywords: actinomycete; carbon source; producers; Streptomyces; UV rays. 
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bioqimia 

 

 

malonmJavas dihidrazidis mTeli rigi kompleqsnaerTebis gavlena 

zogierTi mikroorganizmis zrda-ganviTarebasa da biocidur 

Tvisebebze 

nargiza WeliZe  

(soxumis saxelmwifo universiteti) 

 

reziume: Seswavlilia malonmJavas dihidrazidis qloriduli da sulfaturi 

kompleqsnaerTebis kobaltTan (II), rkinasTan( II) da nikelTan (II) gavlena iseTi mik-

roorganizmebis zrda-ganviTarebasa da biologiur aqtiურobaze, rogoricaa Escheri-
chia coli Atcc25922, Staphylococcus aureus ATCC25923, Saccharomyces cerevisiae ATCC.  

dadgenilia, rom malonmJavas dihidrazidis qloriduli da sulfaturi kom-

pleqsnaerTebis (CoCl2.NiCl2.2L, CoSO4.FeSO4.2L) garkveuli koncentraciebi (1,0 g/l; 0,1 

g/l; 0,001 g/l) cvlis sakvlevi test-obieqtebis zogierT morfologiur niSans (ko-

loniis sahaero miceliumis fers, koloniis zomas) da avlens sust biocidur aqti-

urobas. 
 

sakvanZo sityvebi: biocidურoba; dihidrazidi; kompleqsnaerTebi; malonmJava; 

morfologia; Escherichia coli; Saccharomyces cerevisiae; Staphylococcus aureus. 

 

Sesavali 

biologiuri TvalsazrisiT dihidrazidebi saintereso ligandebia, romlebsac 

axasiaTebs fiziologiuri aqtiurobis maRali speqtri. aseTi ligandebis koordi-

naciuli naerTebi, mravalgvari da saintereso qimiuri Tvisebebidan gamomdinare, far-

Tod gamoiyeneba teqnikaSi.  

am mxriv gansakuTrebiT saintereso da mniSnelovania alifaturi rigis najeri 

dikarbonmJavebis dihidrazidebi, kerZod malonmJavas dihidrazidebi [1]. 

malonmJavas dihidrazidi avlens simsivnis sawinaaRmdego Tvisebebs ujredebis 

proliferaciis inhibirebiT da kibos ujredebSi apoptozis inducirebiT. ujredSi 

mimdinare bioqimiur procesebSi Carevis unari xels uwyobs mis antisimsivnur aqti-

urobas. malonmJavas dihidrazidi avlens antioqsidantur moqmedebas da JangviTi pro-

cesebiT aferxebs ujredebisa da qsovilebis dazianebas. amitom maT bazaze damzade-

buli preparatebi SeiZleba gamoyenebul iqnes stresisa da sxvadasxva JangviTi pro-

cesebiT gamowveuli daberebis procesebis dasamuxruWeblad [2].  

amJamad aqtualuri da mniSvnelovania axali koordinaciuli naerTebis Seswavla 

da maTi ekousafrTxoebis dadgena.  

zemoaRniSnulidandan gamomdinare, samuSaos mizans warmoadgenda axlad sinTe-

zirebuli malonmJavas dihidrazidebis, kerZod, malonmJavas dihidrazidis kobaltisa 

(II) da nikelis (II) qloriduli, kobaltisa (II) da rkinis (II) sulfaturi kompleqsna-

erTebis gavlenis Seswavla iseTi mikroorganizmebis zrda-ganviTarebasa da biocidur 

aqtiurobaze, rogoricaa Echerichia coli, Staphylococcus aureus da Saccharamyces cerevisiae. 
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ZiriTadi nawili 

mikroorganizmebis test-obieqtebi (E.coli, Staph.aureus, Sacch.cereviseae) mowodebul 

iqna ilias universitetis niko kecxovelis botanikis institutis mikrobiologiis 

ganyofilebaSi daculi mikroorganizmebis koleqciidan. kobaltTan (II), rkinasTan(II) 

da nikelTan (II) axlad sinTezirebuli malonmJavas dihidrazidis qloriduli da 

sulfaturi kompleqsnaerTebi mowodebul iqna saqarTvelos teqnikuri universite-

tis qimiis departamentis profesoris m. cincaZisa da misi TanamSromlebis mier [4]. 

test-obieqtebis kultivirebisaTvis gamoyenebul iqna maTi zrda-ganviTarebisa-

Tvis gankuTvnili, amJamad mikrobiologiaSi miRebuli sakvebi areebi. kompleqs-

naerTis biocidobis gansazRvra xdeboda e.w. „Wis“ meTodiT. mikroorganizmis cal-

keuli kulturis morfologiuri cvlilebebis aRnusxva mimdinareobda sakvlevi 

xsnaris (agarizebuli myari sakvebis areSi, „Wis“ midamoebSi) difundirebis zonaSi 

ganviTarebuli mikroorganizmis koloniaze dakvirvebiT. eqsperimentSi monawile-

obda sakvlevi kompleqsnaerTebis xsnarebis garkveuli koncentraciebi (1,0 g/l, 0,1 

g/l, 0,001 g/l) [3]. 

Seswavlil iqna malonmJavas dihidrazidis sxvadasxva koncentraciis zemoqmedeba: 

1. nawlavis Cxiris E.coli-s zrda-ganviTarebaze (mikroorganizmis kultivaciis 

me-5 dRe). 

malonmJava dihidrazidis 0,1 g/l koncentraciis agarSi (mikroorganizmis kul-

tivaciis sakvebi are), difundirebis zonaSi SeiniSneboda 3 mm diametris mqone ko-

loniebi, Ria kremisferi substratuli miceliumi. garda amisa, 0,01 g/l koncentra-

ciisas aRmoCnda 2,5 mm diametris mqone koloniebi, moTeTro-kremisferi Seferilobis 

miceliumiT.  

1 g/l koncentraciis zemoqmedebiT ganviTarda 2,5_3 mm diametrisa da odnav 

amoburculi zedapiris mqone moTeTro-kremisferi Seferilobis koloniebi; 
2. mikroorganizm Staphylococcus aureus-is zrda-ganviTarebaze. 
malonmJavas dihidrazidis 0,1 g/l ganzavebisas difundirebis zonaSi SeiniSne-

boda 1,5_2 mm diametris mqone koloniebi, muqi kremisferi substratuli miceliumi. 

0,01 g/l ganzavebisas ki _ 1,5 mm diametris mqone moTeTro-kremisferi Seferilobis 

koloniebi.  
1 g/l ganzavebis dros ganviTarda 2_2,5 mm diametris mqone moTeTro-kremisferi 

kolonia;  

3. mikroorganizm Saccharomyces cerevisiae-s zrda-ganviTarebaze.  
malonmJavas hidrazidis 0,1 g/l ganzavebisas SeiniSneboda 2,5_3 mm diametris 

mqone koloniebi, muqi kremisferi substratuli miceliumi, xolo 0,01 g/l ganza-
vebisas _ 2,5 mm diametris mqone moTeTro-kremisferi Seferilobis koloniebi.  

 1 g/l ganzavebis dros ganviTarda 3 mm diametrisa da odnav amoburculi 

zedapiris mqone moTeTro-kremisferi kolonia.  

CoCl2.NiCl2.2L kompleqsnaerTis sxvadasxva koncentraciis zemoqmedeba.:  
1. nawlavis Cxiris _ Escherichia coli-s zrda-ganviTarebaze.  
0,1 g/l ganzavebisas SeiniSneboda 3,5 mm diametris mqone koloniebi., Ria kre-

misferi substratuli miceliumi. 0,01 g/l ganzavebisas _ 2,5 mm diametris mqone 

kremisferi Seferilobis koloniebi.  

1 g/l ganzavebis dros ganviTarda 4,5 mm diametrisa da odnav amoburculi, 

kremisferi zedapiris mqone kolonia; 
2. mikroorganizm Stapylococcus aureus-is zrda-ganviTarebaze.  
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0,1 g/l ganzavebaze SeiniSneboda 3 mm diametris mqone koloniebi, Ria kremis-

feri substratuli miceliumi. 0,01 g/l ganzavebaze _ 2,5 mm diametrisa da moTeTro-

kremisferi Seferilobis mqone koloniebi.  

1,0 g/l ganzavebis dros ganviTarda 3,5 mm diametris mqone moTeTro-kremisferi 

kolonia; 
3. mikroorganizm Saccharomyces cerevisiae-s zrda-ganviTareaze. 
0,1 gr/l ganzavebaze SeiniSneboda 3 mm diametris mqone koloniebi, Ria kremis-

feri substratuli miceliumi. 0,01 g/l ganzavebaze _ 3 mm diametris mqone moTeTro-

kremisferi Seferilobis koloniebi.  
1,0 g/l ganzavebis dros ganviTarda 3,5_4 mm diametrisa da odnav amoburculi 

zedapiris mqone moTeTro-kremisferi kolonia.  

CoSO4.FeSO4.2L kompleqsnaerTis sxvadasxva koncentraciis zemoqmedeba:  
1 mikroorganizm Escherichia coli-s zrda-ganviTarebaze. 
0,1 g/l ganzavebisas SeiniSneboda 3,5_4 mm diametris mqone koloniebi, Ria kre-

misferi substratuli miceliumi. 0,01 g/l ganzavebisas _ 3 mm diametris mqone kre-

misferi Seferilobis koloniebi.  

1,0 g/l ganzavebis dros ganviTarda 4,5 mm diametrisa da amoburculi zedapiris 

mqone kolonia;  
2. mikroorganizm Staphylococcus aureus-is zrda-ganviTarebaze. 
0,1 g/l ganzavebaze SeiniSneboda 3,5 mm diametris mqone koloniebi, Ria kremis-

feri substratuli miceliumi. 0,01 g/l ganzavebisas _ 3 mm diametris mqone moTeTro 

Seferilobis koloniebi.  

1,0 g/l ganzavebis dros ganviTarda 3,5_4 mm diametris mqone moTeTro-kre-

misferi kolonia.  
3. mikrooganizm Saccharomyces. cerevisiae-s zrda-ganviTarebaze. 
0,1 g/l ganzavebisas SeiniSneboda 3,5_4 mm diametris mqone koloniebi, moTeTro-

Ria kremisferi substratuli miceliumi. 0,01 g/l ganzavebisas _ 3 mm diametris mqone 

moTeTro-kremisferi Seferilobis koloniebi. 

1,0 g/l ganzavebis dros ganviTarda 3,5-4 mm diametrisa da odnav amoburculi 

zedapiris mqone kremisferi kolonia. 
sakontrolo E. coli aris tipuri gramuaryofiTi Cxirisebri baqteria, romlis 

sigrZea 1,0_2,0 mkm, radiusi _ 0,5 mkm (nax. 1). 

 

 
nax. 1. E. coli 

sakontrolo Staft. aureus aris gramdadebiTi oqrosferi Seferilobis baqteria, 

romlis diametria 0,5_1,5 mkm (nax. .2). 
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nax. 2. S. aureus 

sakontrolo Sacch. Cerevisiae aris 5_10 mkm diametris mqone kremisferi Seferi-
lobis soko (nax. 3). 

 

 

nax. .3. S. Cerevisiae 

  
daskvna 

amrigad, gamokvlevebis Sedegebis safuZvelze aRmoCnda, rom:  
1. malonmJavas dihidrazidi, kobaltisa (II) da nikelis (II) qloriduli, kobal-

tisa (II) da rkinis (II) sulfaturi kompleqsnaerTebis sxvadasxva koncentracia 

cvlis test-obieqtebis: Escherichia coli-s. Stapylococcus aureus-is da Saccharamyces cerivisiae-
is koloniis zomasa da Seferilobas; 

2. kompleqsnaerTi CoSO4.FeSO4.2L avlens mikroorganizmebis zrdis daTrgunvis 

sust unars. 
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BIOCHEMISTRY 
 

EFFECT OF A NUMBER OF COMPLEX COMPOUNDS OF MALONIC ACID 
DIHYDRAZIDE ON THE GROWTH AND DEVELOPMENT OF SOME 
MICROORGANISMS AND BIOCIDAL PROPERTIES 

N. Chelidze 

(Sukhumi State University) 
 

Resume. The influence of chloride and sulfate complexes of malonic acid di-hydrazide with cobalt (II), 
iron (II) and nickel (II) on the growth and biological activity of microorganisms: Escherichia coli Atcc25922, 
Staphylococcus aureus ATCC25923, Saccharomyces cerevisiae ATCC was studied. 

It is established that certain concentrations of chloride and sulfate complex compounds of malonic acid 
dihydrazide (CoCl2.NiCl2.2L, CoSO4.FeSO4.2L) (1.0 g/l; 0.1 g/l; 0.001 g/l) change some morphological 
signs of the research test objects (color of the aerial mycelium of the colony, size of the colony) and show 
weak biocidal activity. 

 
 Keywords: biocide; complex compounds; dihydrazide; Escherichia coli; malonic acid; morphology; 

Staphylococcus aureus, Saccharomyces cerevisiae. 
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mikrobiologia 

 

 

brucelozis diagnostika -- meTodebi, sizuste da aqtualuri 

midgomebi 

gia Rvinjilia, marina Rvinjilia, zaur lomTaTiZe  

(soxumis saxelmwifo universiteti, soflis meurneobis saxelmwifo laboratoria, 

ilias saxelmwifo universiteti) 

 

reziume: ganxilulia kvleva, romelic exeba brucelozis diagnozisaTvis Cata-

rebul SedarebiT analizebs. kvლevisas gamoyenebul iqna ori meTodi: antisxeulebis 

aRmomCeniF FPA (fluorescenciuli polarizaciis) da RBT (roz-bengal) testebi. Seda-
rebiTi analizebis Seswavlis Sedegad aRmoCnda, rom FPA meTodi bevrad ufro efeq-
turi da mgrZnobiarea, vidre RBT meTodi. 

 

sakvanZo sityvebi: antisxeulebi; brucelozi; diagnostikuri testebi; mikroor-

ganizmebi. 

 

Sesavali 

bruceloziT daavadebuli cxovelebis drouli identifikaciisaTvis pirvel 

rigSi aucilebelia diagnostikuri testebis sworad SerCeva. Sesabamisad, daavadebis 

drouli diagnostika aris mniSvnelovani gza infeqciuri daavadebis prevenciisa da 

aRmofxvrisaTvis. aseve metad mniSnelovania brucelozis axali diagnostikuri mid-

gomebis moZieba. 
 

ZiriTadi nawili 

laboratoriuli diagnostikuri kvlevisaTvis drois Semcirebisa da efeqtia-

nobis gazrdis mizniT Catarda antisxeulebis aRmomCeni fluorescenciuli polari-

zaciis (FRA) testis danergva samuSao praqtikaSi. 
mikroorganzmebis BB.abortus-isa da B.melitens-is antisxeulebis aRmomCeni fluo-

rescenciuli polarizaciis (FRA) testi xarisxobrivi testia. masSi gamoyenebulia 

fluorescenciuli polarizaciis meqanizmi, romelic gansazRvravs zemoaRniSnuli 

mikroorganizmis saxeobis sawinaaRmdego antisxeulebs xaris SratSi, aseve wvril-

fexa rqian pirutyvSi [1]. SratSi antisxeulebis arseboba miuTiTebs B.abortus-iT da 
B.melitens-iT inficirebaze an Stami 19-iT (gluvi Stamis vaqcina) vaqcinirebaze. am 

testirebiT RB51-iT (xorkliani Stamis vaqcina) vaqcinirebuli msxvilfexa rqiani 

pirutyvi ar iZleva dadebiT Sedegs. FPA teqnologia muSaobs gamWvirvale da mRvrie 

homogenur xsnarebze. Tavidan unda iqnes acilebuli sxvadasxva nawilakis xsnarSi 

arseboba, radganac maT SeuZliaT testis kontrolis Seferxeba da buferis an 

koniugatis dabinZureba. polarizaciis monacemebze gavlenas axdens temperaturis 

cvalebadoba [2]. polarizaciis maCvenebeli mcirdeba 3 mp-iT (minipolarizaciis 
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erTeuli) temperaturis 40 C-iT matebis dros. amis gamo uaryofiTi kontroli (kom-

ponenti 2) unda daidgas sam egzemplarad. unda gamoiricxos 1o C-iT meti tempe-
raturis variacia. diagnostikur testSi gamoiyeneba fluorescenciuli saRebaviT 

moniSnuli B.abortus-isa da B.melitens-is baqteriidan eqstrahirebuli O-polisaqaridi 

[3]. fluorescenciuli polarizaciis instrumenti zomavs OPS-dan gamosuli sina-

Tlis polarizaciis xarisxs. SratSi antisxeulebis ararsebobisas polarizaciis 

unari dabalia. polarizaciis unars zrdis antisxeulebis koniugatTan dakavSireba. 
kvlevisas gasaTvaliswinebelia Semdegi faqtorebi:  

• unda SeirCes kvlevis meTodSi gamosayenebeli nimuSebi inficrebuli an daava-

debaze saeWvo msxvilfexa rqiani pirutyvisagan, cxvrisagan da Txisagan Segro-

vebuli sisxlis Srati;  

• sisxlidan gamoyofili Srati unda moTavsdes aRniSvnis mqone sinjarebSi da 

Senaxul iqnes testirebamde qvemoT mocemuli sqemis mixedviT: 

  (+ 4) – (+ 8) °C-is farglebSi 2-3 dRis ganmavlobaSi; 

  -20 °C-ze – xangrZlivi drois ganmavlobaSi; 

• kvlevis dawyebamde gayinuli sinjebi unda galRves, Serevis mizniT kargad unda 

SeinjRres da moTavsdes oTaxis temperaturaze.  

aqve SevniSnavT, rom dauSvebelia Sratis gayinva-galRobis fazis gameoreba, 

radgan am SemTxvevaSi SeiZleba araswori Sedegi iqnes miRebuli. 
SENTRY 100-FPA instruments gamoyenebamde esaWiroeba kalibraciis proceduris 

Catareba, romelic unda ganxorcieldes yovel 4_6 TveSi an proceduruli proble-

mis SemTxvevaSi. 

 instruments Tan unda axldes: 

1. dabali polarizaciis standarti, romelic gamoiyeneba imis dasadgenad xedavs 

Tu ara instrumenti swor saRebavs (fluoresceins); 
2. maRali polarizaciis standarti, romelic adasturebs polarizatoris 

saTanado muSaobas; 
3. dabali intensiurobis buferi, romelic adgens sinaTlis wyaros aqtiurobas da 

Tan imasac, aris Tu ara sinaTlis wyaro Tavisufali. garda amisa, igi gamoiyeneba 

nebismieri arsebuli polarizaciis gasanuleblad.  

samuSao procesSi gamoyenebuli unda iqnes Semdegi reaqtivebi:  

• buferis aRdgenisaTvis saWiro (laboratoriaSi arsebuli) gamoxdili an dei-

onizebuli wyali; 
• dadebiTi kontroli, 1 ml; 

• uaryofiTi kontroli, 2 ml; 

• 25 × reaqciis bufer koncentrati; 14 ml; 

• koniugati; 2.5 ml. 

kvlvis Sedegebi mocemulia cxrilSi. 

rogorc cxrilidan Cans, 2021_2023 wlebSi sul gamokvleul iqna 450 nimuSi. 

aqedan 72 SemTxvevaSi miRebul iqna dadebiTi Sedegi, maT Soris FPA meTodiT da-

dasturda 38 dadebiTi Sedegi, RBT meTodiT ki dadebiTad dadasturebul iqna mxo-

lod 34 nimuSi. 
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2021_2023 wlebSi B.abortus-isa da B. melitens-is gamokvleuli nimuSebis  

raodenoba da dadebiTi Sedegebis jami FPA fluorescenciuuli  

polarizaciisa da RBT (roz-bengal) testebis mixedviT 

  
wlebi 

Ggomokvleuli 
nimuSebis 
raodenoba 

dadebiTi  
Sedegebis jami 

 dadebiTi Sedegi  

FPA RBT 

2021 150 31 16 15 
2022 150 18 10 8 
2023 150 23 12 11 

  
  

daskvna 

kvlevis monacemebis analizis Sedegad dadginda, rom orive serologiuri tes-

ti (RBT da FPA) martivi da swrafi diagnostikuri testebia, romelTa gamoyeneba 

SesaZlebelia savele pirobebSic. praqtikulad, brucelozi dadasturebulad iTv-

leba im SemTxvevaSi, Tu orive testis dadebiTi Sedegi erTmaneTs emTxveva an FPA-

iT aris dadasturebuli.  

Sedarebul iqna FPA da RBT meTodebis specifikuroba, mgrZnobeloba da dam-

Txvevis sixSire (ix. cxrili). Catarebulma analizma aCvena misi rogorc kvlevis 

eqspres-meTodis, ise specifikuri damadasturebeli meTodis efeqturoba. aRsani-

Snavia, rom literaturuli monacemebis mixedviTac brucelozi dadasturebulad 

iTvleba im SemTxvevaSi, Tu orive testis (FPA da RBT) Sedegi erTmaneTs emTxveva an 
FPA-iT aris dadasturebuli. 
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MICROBIOLOGY 
 

DIAGNOSIS OF BRUCELLOSIS _ METHODS, ACCURACY AND CURRENT 
APPROACHES 

G. Gvindzhilia, M. Gvindzhilia, Z. Lomtatidze 

(Sukhumi State University, State Laboratory of Agriculture , Ilya State University) 
 

Resume. A study on comparative analyzes for the diagnosis of brucellosis is reviewed. Two methods 
were used: antibody-detecting FPA (fluorescence polarization) and RBT (Rose-Bengal) tests. As a result of 
studying the comparative analyses, it was found that the FPA-method is much more efficient and sensitive 
than the RBT-method. 

 

 Keywords: antibodies; brucellosis; diagnostic tests; microorganisms. 
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ekonomika 

 

 

sagadasaxado Semosavlebis mobilizebis procesis srulyofisaTvis 

levan WeliZe, daviT WeliZe 

(saqarTvelos finansTa saministros Semosavlebis samsaxuri, saqarTvelos 

sapatriarqos wminda andria pirvelwodebulis saxelobis qarTuli universiteti) 

 

reziume: „ekonomikuri Tavisuflebis Sesaxeb“ saqarTvelos organuli kanonis pir-

veladi versiis teqstSi Setanili Sesworebis Sedegad saqarTvelos naerTi biujetis 

xarjviTi nawilis antiinflaciuri datvirTvis TvalsazisiT Seqmnili mdgomareobisa 

da mniSvnelovani makroekonomikuri (maT Soris sabiujeto) parametrebis dinamikis fon-

ze warmodgenilia mosაzreba sabiujeto xarjebis naklebad inflaciuri xasiaTis uz-

runvelyofisaTvis Zalisxmevis gaaqtiurebis Sesaxeb. 

aRniSnuli garemoebisa da uaxloes momavalSi megobari qveynebis, saerTaSoriso 

finansuri institutebis da investorebis finansuri SesaZleblobebis omSi dazarale-

buli ukrainis sasargeblod gadanawilebis maRali albaTobis gaTvaliswinebiT sabiu-

jeto xarjebis antiinflaciuri xasiaTis ganmsazRvrel mimarTulebad qveynis sabiu-

jeto potencialis sagadasaxado Semosavlebis xarjze formirebis procesisaTvis maq-

simaluri xelSewyobaa miCneuli. 

sagadsasaxado Semosavlebis zrdisa da xelsayreli samewarmeo garemos formi-

rebis urTierTwinaaRmdegobrivi xasiaTis gaTvaliswinebiT qveynis sabiujeto Semosav-

lebis zrdis is mimarTulebebia mizanSewonili, romlebic ar ganapirobebs samewarmeo 

xarjebis sayovelTao zrdas da qveynis ekonomikis gadaxdisunariani moTxovnis arsebiT 

Semcirebas. aRniSnulTan dakavSirebiT warmodgenilia mosazreba ucxo qveynis moqala-

qeebis qonebis gadasaxadiT dabegvris arsebuli wesis srulyofis Taobaze. 
 

sakvanZo sityvebi: sagadasaxado tvirTi; ucxo qveynis moqalaq(eeb)is dabegvra; 

qonebis gadasaxadi. 

 

Sesavali 

saqarTvelos ekonomikis maregulirebel sakanonmdeblo aqtebs Soris gansakuT-

rebul aRniSvnas imsaxurebs „ekonomikuri Tavisuflebis Sesaxeb“ saqarTvelos 2011 

wlis pirveli ivlisis organuli kanoni. saqme isaa, rom am dokumentis pirveladi 

versiiT gaTvaliswinebuli sami umniSvnelovanesi zRvruli makroekonomikuri parame-

tridan ori (kerZod, biujetis deficitisa da saxelmwifo valis qveynis mTlian Sida 

produqtTan Tanafardobis 3- da 60 %-iani zRvruli maCveneblebi), calsaxad imeorebs 

evrokavSiris Seqmnis erT-erTi sadamfuZneblo dokumentiT (maastrixris 1992 wlis 

xelSekruleba) gaTvaliswinebul moTxovnebs. [1] 

qveynis ekonomikis gamarTuli da SeZlebisdagvarad prognozirebadi funqcioni-

rebisaTvis metad mniSvnelovani zemoaRniSnuli debulebebis paralelurad, arsebuli 

kanonis pirveladi versiac aseve iTvaliswinebda mesame, uaRresad sayuradRebo, imgvar 
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zRvrul makroekonomikur parametrs, romlis Sesabamisad saqarTvelos naerTi biu-

jetis xarjebisa da arafinansuri aqtivebis zrdis maCvenebeli, anu qveynis yvela 

donis sabiujeto xarjebis jamuri odenoba, sabiujeto wlis ganmavlobaSi ar unda 

yofiliyo qveynis mTliani Sida produqtis 30 %-ze meti.  

zemoaRniSnuli SezRudva sabiujeto wlis ganmavlobaSi qveynis yvela donis 

(saqarTvelos naerTi) biujetidan mimoqcevis arxebSi moxvedril fuladi masis mni-

Svnelovan nawils qveynis ekonomikis mier Seqmnili saqonlisa da momsaxurebis sa-

erTo Rirebulebidan gadasaxadebis saxiT mobilizebuli da, aqedan gamomdinare, 

naklebad inflaciuri saxsrebiT uzrunvelyofda. 
 

ZiriTadi nawili 

sabiujeto xarjebis zrdaze (maT Soris fuladi emisiis xarjze) orienti-

rebuli saxelisuflebo struqturebis „tradiciuli midrekilebis“ fonze sabi-

ujeto xarjebis naklebad „inflaciur CarCoSi“ moqcevis zemoT mocemul sakanon-

mdeblo normas gansakuTrebul mniSvnelobasa da datvirTvas saqarTvelos safi-

nanso sferos bolo wlebis tendenciebi aniWebs (cxrili 1). 

 

cxrili 1 

saqarTvelos mTliani Sida produqtisa da naerTi biujetis  

mniSvnelovani parametrebis faqtobrivi raodenobebis dinamika  

2010 – 2023 wlebSi (mlrd lari) [2, 3] 

wlebi  2010  2011 2012 2013 2014 2015 2016 2017  2018 2019 2020 2021 2022  2023) 

 mSp (mimdinare  
 fasebSi)* 

21,8 25,5 27,2 28,6 31,1 33,9 35,8 40,8 44,6 49,3 49,3  60,0  72,3 79,4 

gadasaxadebi** 
kuTri wili mSp-

Tan 

4,6 
21,1 

5,8 
22,7 

6,3 
23,2 

6,3 
22,0 

6,8 
21,9 

7,5 
22,1 

8,0 
22,3 

9,0 
22,1 

9,7 
21,7 

9,7 
22,3 

9,4 
19,1 

11,4 
19,0 

15,0 
20,7 

17,0 
21,4 

xarjebi *** 5,5 5,8 6,1 6, 5 7,4 7,9 8,8 9,2 9,6 10,5 13,0 14,7 15,6 17,8 
 arafinansuri  
 aqtivebis  
zrda*** 

1,5 1,7 1,9 1,4 1,4 1,8 1,7 2,3 2,6 3,9 4,2 4,6 6,0 6,5 

 xarjebis da 
 arafinasuri 

 aqtivebis 
 zrdis jamuri  
 raodenoba. 
 kuTri wili 

 mSp-Tan 

 

7,0  
32,1 

 

7,5 
29,4 

 

8,0 
29 ,4 

 

7,9 
27,6 

 

8,8 
28,3 

 

9,7 
28,6 

 

10,5 
29,3 

 

11,5 
28 ,2 

 

12,2 
27 ,4 

 

14,4 
29 ,2 

 

17,2 
34,9 

 

19,3 
32,2 

 

21,6 
29,9 

 

24,3 
30,6 

 

wyaro:  
*saqarTvelos statistikis erovnuli samsaxuri „saqarTvelos erovnuli angariSebi. 

https://www.geostat.ge/ka/single-categories/113/sakartvelos-mtliani-shida-produkti; 
** qveynis ZiriTadi monacemebi da mimarTulebebi 2012-2023 ww.;  

*** saxelmwifo biujeti, Sesrulebis angariSebi. https://mof.ge/4564 
 

rogorc 1-l cxrilSi warmodgenili monacemebi cxadyofs 2010_2023 wlebSi sa-

qarTvelos naerTi biujetis saerTo raodenobaSi sagadasaxado Semosavlebis saxiT 
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faqtobrivad mobilizebuli (garda 2023 wlisa) finansuri saxsrebis qveynis mTlian 

Sida produqtTan Tanafardoba 19,0 _ 23,2 %-is diapazonSi meryeobs. 

ase rom, qveynis naerTi biujetis xarjebisa da arafinansuri aqtivebis zrdis 

jamuri maCveneblis mTlian Sida produqtTan Tanafardobis 30 %-iani zRvruli ma-

Cveneblis sakanonmdeblo normis arsebobis SemTxvevaSi saqarTvelos naerTi (yvela 

donis) biujetebidan mimoqcevis arxebSi moxvedrili finansuri saxsrebis umetesi 

nawili qveynis ekonomikidan gadasaxadebis saxiT mobilizebuli saqonliTa da mom-

saxurebiT uzrunvelyofili, naklebad inflaciuri, fuladi masiT Semoifargle-

boda.  

aRniSnulis gaTvaliswinebiT, erTi SexedviT, sruliad gaumarTlebelad unda 

miviCnioT saqarTvelos parlementis, 2018 wlis 14 dekembris gadawyvetileba „ekono-

mikuri Tavisuflebis Sesaxeb“ saqarTvelos organuli kanonis teqstidan zemoaR-

niSnuli debulebis amoRebas. magram, Tu mxedvelobaSi miviRebT saqarTveloSi 

wlebis manZilze Seqmnil im arasasurvel mdgomareobas, romlis drosac „uaRresad 

dabali finansuri potencialis mqone saojaxo meurneobebis moxmarebis (C) simciris, 
metad SezRuduli sainvesticio aqtiurobisa (I) da Rrmad deficituri savaWro 

balansiT gamowveuli eqsportis (NX) uaryofiTi saldos pirobebSi qveynis mSp-is 

formirebis erT-erT ZiriTad berketad sabiujeto xarjebi (G)“ gvevlineba [4]. 

aRniSnuli gadawyvetileba, ra Tqma unda, garkveul logikas daqvemdebarebul nabi-

jad unda CaiTvalos. 

sabiujeto xarjebiT ekonomikis erToblivi moTxovnis zrdis pirobebSi saqar-

Tvelos ekonomikaSi Seqmnil mdgomareobas (erToblivi miwodebis zrdis stimuli-

rebis keinsianuri midgomis xangrZlivi droiT gamoyenebis gamo) siRrmiseuli ana-

lizi sWirdeba. 

saqme isaa, rom aRniSnuli midgomis realizeba sawyis etapze inflaciuri pro-

cesebis gaaqtiurebas ganapirobebs da sabiujeto xarjebis antiinflaciuri datvir-

Tvis zemoaRniSnuli sakanonmdeblo normis gauqmebis pirobebSi gansakuTrebul yu-

radRebas imsaxurebs. 

aRniSnulis paralelurad, Tu gaviTvaliswinebT uaxlesi momavalisaTvis sa-

erTaSoriso safinanso institutebis, donori organizaciebisa da msxvili investo-

rebis finansuri SesaZleblobebis mniSvnelovani nawilis omis damTavrebis Semdeg 

ukrainis aRdgenisaTvis gadamisamarTebis maRal albaTobas da wlebis ganmavlobaSi 

qveynis mTliani Sida produqtis formirebis mastimulirebel berketad miCneuli 

sabiujeto xarjebis naklebad inflaciur „CarCoSi moqcevis“ sakanonmdeblo normis 

gauqmebas, maSin saqarTvelos biujetis formirebis ZiriTad wyarod qveynis eko-

nomikis mier generirebuli da gadasaxadebis saxiT mobilizebuli naklebad infla-

ciuri finansuri saxsrebiT uzrunvelyofis procesis gaaqitiureba umniSvnelovanes 

saxelmwifoebriv amocanad unda iqnes miCneuli.  

zemoaRniSnuli sakiTxi gansakuTrebul aqtualurobas sZens saqarTvelos sa-

xelmwifo biujetis sagadasaxado Semosavlebis mobilizebis faqtobrivi mdgoma-

reobis Sesaxeb me-2 cxriliT warmodgenili monacemebis analizs. 

rogorc me-2 cxrilis monacemebi cxadyofs, 2010_2023 wlebSi saqarTvelos 

saxelmwifo biujetis kuTvnili xuTi saerTo saxelmwifoebrivi gadasaxadidan 

zrdis yvelaze maRali tempiT (398,2 %) gamoirCeva saSemosavlo gadasaxadi. 
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cxrili 2 

saqarTvelos mTliani Sida produnqtisa da saxelmwifo biujetis 

sagadasaxado Semosavlebis faqtobrivi maCveneblebis dinamika  

2010-dan 2023 wlamde periodSi (mln lari) [2, 5]  

 maCveneblebi 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022  2023 
 nominal. mT. Sida 
 produqti (mimdina- 
 re fasebSi) 
 zrda/kleba, 2010=100 

21800,0 
 

100,0 

25500,0 
 

117,0 

27200,0 
 

124,8 

28600,0 
 

131,2 

31124,0 
 

142,8 

33935,0 
 

155,7 

 35836,0 
 

164,4 

40761,7 
 

187,0 

44599,3 
 

204,6 

49252,7 
 

225,9 

49266,7 
 

226,0 

60003,3 
 

275,2 

72265,7 
 

331,5 

79350,4 
 
 364,0 

 sax. biuj-is სag. Se- 
 mosavali 
zrda/kleba, 2010=100 
kuTri wili mSp-Tan. 
m.S. saSemosavlo gada- 
saxadi 
zrda/kleba, 2010=100 
kuTri wili mSp-Tan 
 
mogebis gadasaxadi 
zrda/kleba, 2010=100 
kuTri wili mSp-Tan 
 
 damatebuli  
 Rirebulebis 
 gadasaxadi 
zrda/kleba, 2010=100 
kuTri wili mSp-Tan 
 
 aqcizi 
zrda/kleba, 2010=100 
kuTri wili mSp-Tan 
 
importis gadasaxadi 
zrda/kleba, 2010=100 
kuTri wili mSp-Tan 

4592,4 
100,0 
21,1 

 
1119,0 
100,0 
5,1 

 
575,9 
100,0 
2,6 

 
 

2203,1 
100,0 
10,1 
 

560,8 
100,0 
2,6 

 
70,4 
100,0 
0,32 

5802,0 
126,3 
22,8 
 

1439,5 
128,6 
5,6 
 

832,2 
144,5 
3,3 

 
 

2784,3 
 126,4 
10,9 
 

615,2 
109,7 

 2,4 
 
93,2 
132,4 
0,37 

6311,1 
371,4 
23,2 
 

1636,4 
146,2 
6,0 
 

851,0 
147,8 
3,1 

 
 

3040,3 
138,0 
11,2 
 

659,6 
117,6 
2,4 

 
90,1 
128,0 
0,33 

6287,7 
136,9 
22,0 
 

 1795,1 
160,4 
6,3 
 

806,5 
140,0 
2,9 

 
 

2847,9 
 129,3 
10,0 
 

722,2 
128,8 
2,5 

 
89,4 
127,0 
0,31 

6847,0 
149,1 
22,0 

 
 1790,4 
160,0 
6,3 
 

828,8 
143,9 
2,7 

 
 

3298,5 
 149,7 
10,6 
 

810,2 
144,5 
2,6 

 
94,9 
134,8 
0,3 

7549,6 
164,4 
22,2 
 

2052,4 
183,4 
6,0 
 

1025,2 
178,0 
3,2 

 
 
3505,5 
159,1 
10,3 
 

870,7 
155,3 
2,6 

 
69,3 
98,4 
0,2 

7986,8 
173,9 
22,3 
 

1978,1 
176,8 
5,5 
 

1055,9 
183,3 
2,9 

 
 

3286,4 
149,2 
9,2 
 

1069,7 
190,7 
3,2 

 
70,0 
99,4 
0,19 

8991,3 
195,8 
22,1 
 

2526,0 
225,7 
6,2 
 

756,6 
131,4 
1,9 

 
 

4122,6 
187,1 

 10,1 
 

1450,9 
258,7 
3,6 

 
71,6 
101,7 
0,18 

9696,0 
211,1 
21,7 
 

2877,9 
257,2 
6,5 
 

736,6 
127,9 

 1,7 
 

 
4426,9 
200,9 
9,9 
 

1465,7 
261,4 
3,3 

 
73,4 
104,3 
0,16 

9665,6 
210,5 
19,6 
 

3200,3 
286,0 
6,5 
 

866,3 
150,4 
1,8 

 
 

4243,6 
192,6 
8,6 
 

1506,7 
268,7 

 3,1 
 
79,1 
112,4 
0,16 

9364,8 
203,9 
19,1 
 

3079,9 
275,2 
6,3 
 

919,4 
159,6 
1,9 

 
 

3918,2 
177,8 
8,0 
 

1619,4 
288,8 
3,3 

 
74,4 
105,7 
0,15 

11439,5 
249,1 
19,1 
 

 3491,5 
312,0 
5,8 

 
1015,3 
176,3 
1,7 

 
 

4883,9 
221,7 
8,1 
 

1868,8 
333,2 
3,1 

 
86,4 
122,7 
0,14 

14976,7 
326,1 
20,7 
 

 4644,4 
 415,0 
 6,4 

 
1930,2 
335,2 
2,7 

 
 

6036,8 
274,0 
8,4 
 

2010,2 
358,5 
2,8 

 
126,0 
179,0 
0,17 

16994,2 
 370,1 
 21,2 
 
 5574,8 
 498,2 
 7,0 
 
 2018,2 
 350,4 
 2,5 
 

  
 6793,7 
 308,4 
 8,5 
 
2270,3 
 404,8 
 2,8 
 
 151,2 
 214,8 
 0,19 

 

monacemebi aRebulia:  
saqarTvelos statistikis erovnuli samsaxuris mier gamoyenebuli „saqarTvelos 

statistikuri weliwdeulis“ 2017_2023 wlebis gamocemebis teqstidan;  
saqarTvelos finansTa saministros saitze ganTavsebuli informaciuli bazidan, ker-

Zod: „naerTi biujetis wliuri monacemebis“ (mln lari) cxrilidan. https://mof.ge/ 
makroekonomikuri_machveneblebi 

 

sainteresoa is garemoeba, rom saanalizo periodSi qveyanaSi moqmedi saSemo-

savlo gadasaxadis ganakveTi ucvlel (20 %-is) doneze fiqsirdeboda, rac dasaq-

mebulTa raodenobis an/da saSualo xelfasis zrdiT SeiZleba yofiliyo gamowve-

uli. es faqti, amave periodis inflaciis maRali tempis miuxedavad, erTi SexedviT, 

dadebiT movlenas warmoadgenda, radgan rogorc dasaqmebulTa raodenobis, ise 

saSualo xelfasis zrda, qveynis socialur-ekonomikuri mdgomareobis gaumjobe-

sebasTan iyo dakavSirebuli. 

ekonomikuri procesebis mravalmxrivi bunebis gaTvaliswinebiT Znelia am faq-

tis calsaxad Sefaseba. saqme isaa, rom saxelfaso fondisa (Sesabamisad, saSemo-

savlo gadasaxadis) da Sromis nayofierebis (Sesabamisad, mTliani Sida produqtis) 

zrdis maRali maCveneblebis arseboba, rogorc wesi, inflaciis mastimulirebel 

faqtorad gvevlineba. aqedan gamomdinare, 2010_2023 wlebSi qveynis mTliani Sida 

produqtis 264,0 %-uli erTeuliT zrdis fonze saSemosavlo gadasaxadis sakmaod 

maRali _ 398,2 %-uli erTeuliT zrdis faqti, siRrmiseul analizs saWiroebs. 

https://mof.ge/%20makroekonomikuri_machveneblebi
https://mof.ge/%20makroekonomikuri_machveneblebi
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zemoaRniSnulis paralelurad, Tu mxedvelobaSi miviRebT saanalozo peri-

odSi damatebuli Rirebulebis gadasaxadis ganakveTisa da gadaxdis wesis ucvlel 

pirobebSi arsebobas, am gadasaxadis saxiT mobilizebuli Tanxis qveynis mTlian 

Sida produqtTan Tanafardobis maCveneblis Semcirebas da misi absoluturi ode-

nobis zrdis yvela sxva gadasaxadis (importis gadasaxadis garda) zrdis maCvene-

belze dabali tempiT arsebobas, Seqmnili situaciis kompleqsuri (winamdebare 

kvlevis formatSi SeuZlebeli) Seswavlis aucilebloba eWvs ar unda iwvevdes.  

Catarebuli kvlevis formatSi qveynis ekonomikis argumentirebuli Sefasebi-

saTvis, Cveni azriT, gansakuTrebul yuradRebas imsaxurebs saqarTvelos saxelmwi-

fo biujetSi faqtobrivad mobilizebuli sagadasaxado Semosavlebis mTlian Sida 

produqtTan Tanafardobis, anu qveyanaSi sagadasaxado tvirTis simZimis maCveneblis 

analizi (maT Soris sxva qveynebis analogiur parametrebTan Sedareba). 

rogorc me-3 cxrilis monacemebi cxadyofs, saqarTveloSi arsebuli sagada-

saxado tvirTis (sagadasaxado Semosavlebis, mTlian Sida produqtTan Tanafar-

dobis) maCvenebeli mniSvnelovnad CamorCeba didi Svideulisa da evrokavSiris qvey-

nebis analogiur parametrebs. aRniSnuli, erTi mxriv, pozitiur movlenas warmo-

adgens, radgan qveyanaSi liberaluri, anu xelsayreli samewarmeo garemos arsebo-

baze migvaniSnebs, da, meore mxriv, savsebiT SesaZlebelia radikalurad gansxvave-

buli Sefasebis, kerZod qveyanaSi sagadasaxado administrirebis dabali donis da/an 

korufciis, maCvenebladac iqnes miCneuli. 
 

cxrili 3 

ekonomikaze sagadasaxado tvirTis raodenoba (sagadasaxado  

Semosavlebis wili mSp-sTan [7] 

 didi Svideulis qveynebi  
 didi 
 britaneTi                 33,5   

      

iaponia                  31,4         
italia                                          42,1    

kanada                                33,0         

safrangeTi                       46,1 
evrokavSiris qveynebi 

 avstria                                 42,2   
belgia                                            44,9  
bulgareTi                    20,2              
 dania                       44,9  

espaneTi                   34,4       

estoneTi                                33,2        
irlandia                      22,3              
kviprosi                        24,5            
 latvia               30,7          

 lietuva                              30,3         
luqsemburgi                                        40,1    
malta                          6,2           

 niderlande- 
 bi                     8,8 

    

poloneTi                 35,0       
 portugalia                 35,4       
 rumineTi              14,6                 
saberZneTi                                     38,7     
 slovakeTi                33,1        
slovenia                   36,4      
ungreTi                    36,6      
fineTi                      42,7   
xorvatia            22,0             
CexeTi                  35,3        

SvedeTi                      43,9   
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yofili sabWoTa kavSiris qveynebi 
saqarTvelo          21,7              

azerbaijani           13,0                   

belorusia         14,7                 

TurqmeneTi               15,6                  

 moldova                 17,7                

 somxeTi           20,9               
 tajikeTi            20,5               

 ukraina           20,1              
 uzbekeTi        14,8                 
 yazaxeTi        11,7                  
 yirgizeTi          18,0               
 rus. fed.     11,4                   

 

wyaro: 
 „qveynebis reitingi mTliani Sida produqtis raodenobaSi gadasaxadaebis kuTri wilis 

mixedviT“ https://svspb.net/danmark/nalogov-v-vvp-stran.php 
 

imis gamo, rom (damkvidrebuli Sexedulebis Tanaxmad) qveynis sabiujeto po-

tencialis saerTo raodenobaSi sagadsasaxado Semosavlebis zrdis tendencia po-

zitiuri Sefasebis paralelurad sagadasaxado tvirTis damamZimebel da xel-

sayreli samewarmeo garemos xelSemSlel faqtorad iqnes miCneuli, aucilebelia 

sagadasaxado Semosavlebis zrdis gaaqtiurebis Sesaxeb nebismieri gadawyvetilebis 

miRebis detaluri analizi. 

qveynis sabiujeto potencialis zrdis da mimzidveli samewarmeo garemos for-

mirebis urTierTwinaaRmdegobrivi xasiaTis gaTvaliswinebiT sagadasaxado Semosav-

lebis zrdis Taobaze optimaluri gadawyvetilebis miRebas mniSvnelovnad arTu-

lebs is faqti, rom gadasaxadebis ricxovnobisa da ganakveTebis Tundac maRali 

maCveneblebi yovelTvis da calsaxad ar ganapirobebs qveyanaSi arsebuli saga-

dasaxado tvirTis simZimes.  

aRniSnuls adasturebas saqarTvelos pirveli (1997 wlis) sagadasaxado ko-

deqsiT gaTvaliswinebuli, sakmaod maRali ganakveTebis mqone 19 (12 saerTo sa-

xelmwifo da 7 adgilobrivi) gadasaxadis pirobebSi sagadasaxado tvirTi mSp-is 8,4 

_ 12 %-is intervalSi [6], xolo 2004 wlis bolodan axali sagadasaxado kodeqsiT 

amoqmedebuli mxolod 6 (5 saerTo-saxelmwifoebrivi da 1 adgilobrivi) gadasaxadis 

pirobebSi _ sagadasaxado Semosavlebis mSp-sTan wilis 25 %-mde [6] zrdis faqtis 

arseboba. 

saqarTveloSi sagadasaxado tvirTis didi Svideulisa da evrokavSiris qvey-

nebis analogiur parametrebze dabali maCveneblebis arseboba savsebiT SesaZle-

belia gadasaxadebis ricxovnobis da/an maTi ganakveTebis zrdis argumentad iqnes 

miCneuli. Tumca, im garemoebebis gaTvaliswinebiT, rom „ekonomikuri Tavisuflebis 

Sesaxeb“ saqarTvelos organuli kanoniT qveyanaSi saerTo-saxelmwifoebrivi gada-

saxadebis (aqcizis garda) axali saxis SemoReba mxolod referendumiT aris Se-

saZlebeli da qveynis samomxmareblo bazris dabali gadaxdisunariani moTxovna 

praqtikulad gamoricxavs warmoebuli produqciis realizebis zrdis xarjze pro-

duqciis erTeulSi mogebis normis zrdis SesaZleblobas, sruli pasuxismgeblobiT 

SeiZleba iTqvas, rom mocemul etapze saqarTvelos sabiujeto Semosavlebis zrdis 

mxolod im mimarTulebebis ganxilva-amoqmedebaa mizanSewonili, romlebic ar ukav-

Sirdeba gadasaxadebis ricxovnobis da ganakveTebis zrdas da ar ganapirobebs sa-

mewarmeo xarjebis sayovelTao zrdis xarjze qveynis ekonomikis gadaxdisunariani 

moTxovnis arsebiT Semcirebas. 
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mewarme subieqtebis ZiriTadi nawilisaTvis samewarmeo garemos mniSvnelovani 

gauaresebis gverdis avliT sagadasaxado Semosavlebis zrdaze orientirebul mi-

marTulebebs Soris, Cveni azriT, gansakuTrebuli yuradReba unda daeTmos ucxo 

qveynis moqalaqeebis saqarTvelSi arsebuli da sul ufro mzardi uZravi qonebis 

dabegvris wesis srulyofas.  

saqme isaa, rom saqarTvelos sagadasaxado kodeqsis 201-e muxlis pirveli na-

wilis „g“ da „g.a.“ qvepunqtebiT uZrav qonebaze gadasaxadis gadamxdelebad fizikuri 

pirebi saxeldebian, xolo amave kodeqsis 34-e muxlis pirveli nawilis „a“; „b“ da 

„g“ qvepunqtebiT fizikur pirebSi saqarTvelos moqalaqeebi, ucxo qveynis moqa-

laqeebi da moqalaqeobis armqone pirebi igulisxmeba. 

aRniSnulis paralelurad, Tu mxedvelobaSi miviRebT amave dokumentis 206-e 

muxlis pirveli nawilis „a“ qvepunqtis debulebas, romlis Sesabamisad qonebis 

gadasaxadis gadaxdisagan Tavisufldeba im fizikuri piris qoneba (garda miwisa), 

romlis ojaxis wliuri Semosavali ar aRemateba 40 000 lars. maRali albaTobiT 

SeiZleba vivaraudoT, rom saqarTveloSi Zvirad Rirebuli sacxovrebeli saxlebis 

da/an binebis mflobeli ucxo qveynis moqalaqeebi (survilis SemTxvevaSi) martivad 

SeZleben Tavi aaridon qonebis gadasaxadis gadaxdas. maSin rodesac, aRniSnuli 

valdebuleba, bolo wlebis inflaciiT gamowveuli Sromis anazRaurebis TiTqmis 

sayovelTao zrdis pirobebSi mZime ekonomikur tvirTad awveba saqarTvelos mkvidri 

mosaxleobis mniSvnelovan nawils (maT Soris mravalSvilian da/an Zvirad Rirebul 

mkurnalobasdaqvemdebarebul avadmyofTa ojaxebs).  

Seqmnili situaciis “xelSemwyob garemoebad” SeiZleba CaiTvalos saqarTvelos 

sagadasaxado kodeqsis 202-e muxlis me-7 nawilis “a. b.” qvepunqtis is debuleba, 

romlis Tanaxmad, fizikuri piris ojaxis mier sagadasaxado wlis ganmavlobaSi 

miRebul SemosavalSi ar Sedis fizikuri piris mier 2 welze meti vadiT mis sa-

kuTrebaSi arsebuli sacxovrebeli binis (saxlis) realizaciiT miRebuli Se-

mosavali. 

 am SemTxvevaSi zemoaRniSnuli sakanonmdeblo normebis gaTvaliswinebiT, sa-

qarTveloSi Zvirad Rirebuli saxl(eb)is an/da bin(eb)is mflobel ucxo qveynis mo-

qalaqe(eb)s, realuri sagadasaxado riskebis gareSe eZleva SesaZlebloba, sagadasa-

xado organoSi wardgenil qonebis deklaraciaSi (ojaxis erTad mcxovrebi wevrebis 

ar arsebobis pirobiT) ar daafiqsiros 40 000 larze meti wliuri Semosavali. ama-

sTan, saqarTveloSi cxovrebisaTvis saWiro finansebis Taobaze sagadasaxado or-

ganos warmomadgenelTa savaraudo kiTxvaze, sruliad umtkivneulod miuTiTos uc-

xoeTSi mis sakuTrebaSi arsebuli sacxovrebeli binis (saxlis) realizaciiT miRe-

buli is Semosavali, romelic saqarTvelos sagadasaxado kodeqsis zemoaRniSnuli 

202-e muxlis me-7 nawilis «a.b.» qvepunqtiT ar eqvemdebareba sagadasaxado wlis 

ganmavlobaSi miRebul SemosavlSi asaxvis valdebulebas. 

Tu ramdenad rTulia ucxo (gansakuTrebiT diplomatiuri urTierTobis ar-

mqone _ okupanti) qveynis moqalaq(eeb)is mier, msgavsi „midgomiT“ Sevsebuli dek-

laraciis detalebis, xolo arsebobis SemTxvevaSi, ucxo qveynis iuridiuli da 

fizikuri pirebis (gansakuTrebiT ruseTis federaciis samTavrobo, samewarmeo da/an 

arasamewarmeo struqturebis _ notariusebis da sxv.) mier, ama Tu im fizikuri piris 

sacxovrebeli binis (saxlis) realizebis an/da xelfasis saxiT miRebuli Semosav-

lis Sesaxeb gacemuli cnobebis marTebulobis gadamowmeba, amas mtkiceba ar sWir-

deba. 
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daskvna 

yovelive zemoaRniSnulidan gamomdinare da `saqarTvelos sagadasaxado kodq-

sis~ mTeli rigi debulebebis∗ [8] mixedviT, ucxo qveynis moqalaq(eeb)is mimarT ga-

moyenebuli personificirebuli midgomebis (precedentis) gaTvaliswinebiT, mizanSe-

wonilad migvaCnia saqarTvelos sagadasaxado kodeqsis 202-e muxlis me-5 nawilis 

Camoyalibeba Semdegi readaqciiT: 

5. fizikuri (garda ucxo qveynis moqalaqis an moqalaqeobis armqone) piris 

dasabegr qonebaze gadasaxadis wliuri ganakveTi diferencirebulia gadasaxadis 

gadamxdelis ojaxis mier sagadasaxado wlis ganmavlobaSi miRebuli Semosavlebis 

mixedviT da ganisazRvreba Semdegi odenobiT: 

a) 100 000 laramde Semosavlis mqone ojaxebisaTvis _ sagadasaxado periodis 

bolosaTvis dasabegri qonebis sabazro Rirebulebis aranakleb 0,05 %-isa da ara 

umetes 0,2 %-isa; 

b) 100 000 laris an meti Semosavlis mqone ojaxebisaTvis _ sagadasaxado pe-

riodis bolosaTvis dasabegri qonebis sabazro Rirebulebis aranakleb 0,8 %-isa da 

ara unetes 1 %-isa; 

5.1. ucxo qveynis moqalaqis an moqalaqeobis armqone fizikuri piris dasabegr 

qonebaze gadasaxadis wliuri ganakveTi ganisazRvreba sagadasaxado periodis bo-

losaTvis dasabegri qonebis sabazro Rirebulebis aranakleb 0,8 %-isa da ara umetes 

1 %-isa.“ 

yovelive zemoaRniSnulis paralelurad sagadasaxado organoebma yuradReba 

unda gaamaxvilon (xolo eWvis SemTxvevaSi sagadasaxado Semowmebis sagnad ganixi-

lon) ucxo qveynis moqalaq(eeb)is an/da moqalaqeobis armqone pir(eb)is mier warmo-

dgenil deklaraciebSi dafiqsirebuli uZravi qonebis sabazro Rirebulebis realu-

robis sakiTxze. 
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“saSemosavlo gadasaxadis ganakveTi“ muxlis 31-e da 33-e nawilebiT; 82-e „saSemosavlo 
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ECONOMICS 
 

TO IMPROVE THE TAX REVENUE MOBILIZATION PRICECC 

L. Chelidze, D. Chelidze 

(Revenue Service of the Ministry of Finance of Georgia, Georgian University named after St. Andrew the 
First of the Patriarchate of Georgia) 
 

Resume. As a result of the amendment made to the text of the original version of the Organic Law of 
Georgia "On Economic Freedom," the situation created from the point of view of the anti-inflationary load of 
the expenditure part of the unified budget of Georgia and the dynamics of important macroeconomic (including 
budgetary) parameters, an opinion is presented on the activation of efforts to ensure a less inflationary nature 
of budget expenditures. 

Taking into account the mentioned circumstances and the high probability of redistribution of the 
financial opportunities of friendly countries, international financial institutions, and investors in favor of war-
affected Ukraine in the near future, the promotion of the process of forming the country's budgetary potential 
at the expense of maximum tax revenues is considered to be the determining direction of the anti-inflationary 
nature of budget expenditures. 

Considering the contradictory nature of the growth of tax revenues and the formation of a favorable 
business environment, those directions of the growth of the country's budget revenues are considered 
appropriate, which do not lead to a general increase in business expenses and a substantial decrease in the 
solvent demand of the country's economy. Taking this into account, an opinion is presented regarding the 
improvement of the existing rules of taxation of foreign citizens with property tax. 

 
 Keywords: less inflationary nature of budget expenditures; property tax; taxburden; taxation of citizens 

vof foreign countries. 
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energetika 

 

 

ZiriTadi dinamikuri rgolebis Sesaswavli stendi 

Teimuraz gamrekelaSvili, malxaz qvriviSvili, zaqaria TarimaniSvili, 

konstantine wereTeli, maia jixvaZe  

(ss `Telasi~, saqarTvelos teqnikuri universiteti) 

 

reziume: naSromi eZRvneba ZiriTadi dinamikuri rgolebis laboratoriuli mode-

lis Seqmnas. masSi garda fizikuri modelirebisa, gamoyenebulia specialuri progra-

muli uzrunvelyofa „proteus“, romelic warmoadgens modelirebis programul safu-

Zvels da misi maxasiaTeblebis gadaRebis instruments. 

Sesrulebulia dinamikuri rgolebis (integratoris, diferenciatorisa da amja-

mavis) programuli modelireba da ganxilulia maTi Semdgomi fizikuri modelis Seqm-

nis sakiTxi. 

fizikuri modelebi Seqmnilia A741 seriis operaciul maZliereblebze da gamo-

yenebulia minimaluri raodenobis damatebiTi komponentebi (kondensatori da rezis-

tori).  

sainteresodaa Sexamebuli fizikuri modelisa da misi maTematikuri da kompiute-

ruli warmodgenis erTdrouli kvleva. 

dagegmilia momavalSi laboratoriuli modelebis seriis momzadeba avtomaturi 

marTvisa da releuri dacvis mimarTulebiT. 
 

sakvanZo sityvebi: dinamikuri rgolebi; laboratoriuli modelebi; programuli 

uzrunvelyofa; fizikuri modeli. 

 

Sesavali 

marTvis avtomaturi sistemebis Teoria iTvleba politeqnikuri swavlebis erT-

erT fundamentur disciplinad da safuZvlad. am disciplinis xarisxianad aTvise-

baSi Teoriuli swavlebis garda, didi wvlili miuZRvis laboratiul samuSaoebs, 

mis swor da TvalsaCino organizacias. gansakuTrebiT mniSvnelovania ZiriTadi di-

namikuri rgolebis Tema da misi laboratoriuli warmodgena. 
mTavari sakiTxi exeba ZiriTadi dinamikuri rgolebis (integratoris, diferen-

ciatorisa da amjamavis) laboratoriuli modelis Seqmnas, sadac garda fizikuri 

modelirebisa, gamoyenebulia specialuri programuli uzrunvelyofa “Proteus”, ro-
gorc modelirebis programuli safuZveli da misi maxasisTeblebis gadaRebis ins-

trumenti. 
 

ZiriTadi nawili 

fizikuri modelebi Sesrulebulia A741 seriis operatiul maZliereblebze da 

gamoyenebulia minimaluri raodenobis damatebiTi komponentebi: kondensatori da 

rezistori.  
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 qveviT warmodgenilia stendis principuli sqema da detalebis specifikacia. 

  

 
nax. 1 stendis principuli sqema 

gamoyenebuli komponentebia 

diferenciatori: 

operaciuli maZlierebeli _ A741; 

kondensatori _ 0.1 mkfaradi, 25 v, keramikuli; 

rezistori _ 3 cali, 1 komi, 0.25 vt, cdomileba + -1 %; 

integratori: 

operaciuli maZlierebeli _AA741; 

kondensatori _ 0.1 mkfaradi, 25 v, keramikuli. 

rezistori _ 2 cali, 1 komi, 0.25 vt, cdomileba +-1 %, 1 cali, 10 komi, 

0.25 vt, +-1 %; 

amjamavi: 

operaciuli maZlierebeli _ A741; 

kondensatori _ 0.1 mkfaradi, 25 v, keramikuli; 

rezistori _ 4 cali, 1 komi, 0.25 vt, cdomileba +- 1 % ; 

samuSao Zabvebi: 
V+ = +15 v; 

V- = -15 v; 

diferenciatori:  

operaciuli maZliereblis es wredi asrulebs diferenciaciis maTematikur 

operacias, anu iZleva gamosaval Zabvas, romelic pirdapirproporciulia Sesavali 

Zabvis siCqaris droSi cvlilebisa. sxva sityvebiT rom vTqvaT, rac ufro swrafi an 

ufro didi iqneba Sesavali Zabvis signalis cvlileba da rac ufro didia Semavali 

deni, miT ufro didi da "naxtomisebri" formis gaxdeba gamomavali Zabvis cvlileba.  

diferenciatoris Semavali signali miewodeba kondensators, romelic ar ata-

rebs mudmiv dens da, Sesabamisad, Sekrebis wertilSi deni ar gadis, rac iZleva 

nulovan signals gamosasvlelze. kondensatori atarebs mxolod Sesavali Zabvis 

cvlilebas, romelic damokidebulia sixSireze. dabal sixSireze kondensatoris 

reaqtiuli winaRoba maRalia, rac ganapirobebs gaZlierebis dabal koeficients 

(Rƒ/Xc) da gamosasvlelze dabal Zabvas. xolo maRal sixSireze _ piriqiT.  
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radgan operaciuli maZliereblis mainvertirebel fexze Zabva nulis tolia, 
kondensatorSi gamavali deni iqneba: 

Iin =If da If = -Vout/Rf, 
xolo kondensatoris muxti  

Q=C*Vin. 
Sesabamisad, muxtis cvilebis siCqare iqneba: 

dQ/dt = C*(dVin/dt), 
kondensatoris deni  

 Iin = C(dVin/dt) = If –Vout/Rf = C(dVin/dt). 
saboloo formulas eqneba Semdegi saxe: 

Vout = -RfC*(dVin /dt). 
aRniSnulidan gamomdinare, gamosavali Zabva warmoadgens _Rƒ*C konstantas, 

romelic gamravlebulia Sesavali Zabvis droiT warmoebulze. minus niSani fazuri 

Zvris maCvenebelia, romelic utoldeba 180 0-s. 

Sesasvlelze R1 winaRoba gamoiyeneba gaZlierebis koeficientis Sesamcireb-

lad, radgan diferenciatorSi maRali sixSiris Semavali signalis SemTxvevaSi igi 

xdeba arastabiluri da xmaurs ufro aZlierebs, vidre signals. amitom xmauris 

CasaxSobad damatebiT CarTulia R1 rezistori 
XC=1/2*3.14*F*C. 

me-2 nax-ze asaxulia programuli simulaciis Sedegi, sadac lurji feriT aR-

niSnulia 1000 hc sixSirisa da 10 v amplitudis Semavali signali, xolo yviTeli 

feriT _ diferenciatoris gamomavali signali, romlis “mwvervalebis“ siganesa da 

daRmavali frontis daqanebis kuTxes ganapirobebs kondensatoris tevadoba. igive 

Sedegi miiReba realuri mowyobilobis laboratoriuli testis drosac. am SemTxve-

vaSi winaRobebi da tevadoba isea SerCeuli, rom signalis forma martivad iyos 

gasarCevi diferencirebis Semdeg. 
 

  
nax. 2. diferenciatori pu (programuli uzrunvelyofa) Proteus-Si,  

misi modeli da maxasiaTebeli 

integratori:  

operaciuli maZlierebliT realizebuli integratoris sqema warmoadgens ma-

invertirebel maZlierebels, romlis gamosavali signali iqneba Semavali signalis 

integrali uaryofiTi niSniT, anu gamomavali signalis sidide damokidebulia Sema-
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vali signalis xangrZlivobaze, e. i. im droze, roca ukukavSiris wredSi kondensa-

tori imuxteba an ganimuxteba. 

Sesasvlelze signalis miwodebisas Tavdapirvelad kondensators aqvs dabali 

winaRoba da iwyebs damuxtvas, rac imas niSnavs, rom misi Xc winaRoba izrdeba da-
muxtvis siCqaris proporciulad. amas, Tavis mxriv, drois RC mudmiva ganapirobebs. 
uaryofiTi ukukavSiri aiZulebs operaciul maZlierebels gamosasvlelze Seqmnas 

Zabva. kondensatoris damuxtvis paralelurad masze modebuli Zabva izrdeba, deni 

ki mcirdeba. Sesabamisad, izrdeba kondensatoris winaRoba, rac aisaxeba Xc/Rin da-

mokidebulebis sidideze da gaaCnia wrfivi forma. Tu Sesasvlelze miewodeba mud-

mivad cvlad signali, magaliTad, marTkuTxa signali, am SemTxvevaSi kondensatori 

mudmivad daimuxteba da ganimuxteba. Sesabamisad, gamosasvlelze miiReba samkuTxa 

signali, romlis formasac ganapirobebs RC komponentebis nominalebi. ufro maRali 

sixSiris dros ufro zusti formis samkuTxa signali miiReba, radgan kondensatori 

ver aswrebs srulad damuxtvas. amitom integrirebis met-naklebad swori Sedegis 

misaRebad aucilebelia garkveuli sixSire, romlis zemoTac integratoris sqema 

iwyebs sworad muSaobas. 

integratorisTvis gamoiyeneba sxvadasxva formula. magaliTad, damuxtvis siC-

qare kondensatorze ganisazRvreba formuliT: 

 -dVout/dt = dQ/Cdt = (1/C)(dQ/dt); 
Semavali deni  

Iin = (Vin-0)/Rin= Vin/Rin; 
ukukavSiis wredSi CarTuli kondensatoris deni  

If = dVoutC/dt; 
integratoris gamomavali signalis formula ki ase gamoiyureba: 

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜 = − 1
𝑅𝑅𝑖𝑖𝑖𝑖𝐶𝐶

∫ 𝑉𝑉𝑖𝑖𝑖𝑖𝑑𝑑𝑑𝑑
𝑡𝑡
0 . 

gaZlierebis koeficienti gamoisaxeba -1/RC-Ti, sadac minus niSani aRniSnavs  
180 0-ian fazis Zvras, radgan Semavali signali miewodeba mainvertirebel fexs. 

 

 
nax. 3. integratori pu Proteus-Si, misi modeli da maxasiaTebeli 

me-3 nax-ze asaxulia programuli simulaciis Sedegi, sadac lurji feriT aRni-

Snulia 1000 hc sixSiris da 10 v amplitudis Semavali signali, xolo yviTeli feriT 

_ integratoris gamomavali signali, romelic warmoadgens xerxisebr signals, rac, 
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rogorc ukve aRvniSneT, ganpirobebulia ukukavSiris wredSi CarTuli kondensa-

toris damuxtvisa da ganmuxtvis SedegiT. amjamavi, anu Semkrebi warmoadgens ope-
raciuli maZlierebliT realizebul sqemas, romelic axdens Semavali signalebis 

Sekrebas da gamosasvlelze gvaZlevs maT algebrul jams. Sesabamisad, gamomavali 

signali:  

Vout=Rf/Rin(V1+V2+V3); 
gaZlierebis koeficienti:  

Gain = Vout/Vin = -(Rf/Rin). 
me-4 nax-ze asaxulia programuli simulaciis Sedegi, sadac orSesasvlelian 

amjamavze miewodeba 2 da 3 v Semavali signalebi, xolo gamosasvlelze miiReba -5 v 

gamomavali signali.  
 

 

nax. 4. amjamavi pu Proteus-Si, misi modeli da maxasiaTebeli 

me-5 nax-ze warmodgenilia stendis gare xedi, sadac samive dinamikuri modeli 

moTavsebulia erT korpusSi. models aqvs budeebi saxasiaTo wertilebidan, ro-

melTa saSualebiTac SesaZlebelia maxasiaTeblebis moxsna laboratoriuli samu-

Saos Catarebis procesSi. 

 

 
nax. 5. laboratoriuli stendis gare xedi  
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daskvna 

amrigad, naSromSi asaxulia saswavlo-laboratoriuli modelis sakuTari Za-

lebiT Seqmnis mcdeloba, romlis daniSnulebaa programiT gansazRvruli labora-

toriuli samuSaoebis Catareba. laboratoriuli samuSaoebisaTvis stendebis gaanga-

riSeba, modelireba da damzadeba unda iyos pedagogisa da studentebisaTvis same-

cniero Semoqmedebis erT-erTi saintereso obieqti, radgan erTmaneTTan aris Sexa-

mebuli fizikuri modelisa da misi maTematikuri da kompiuteruli warmodgenis 

erTdrouli kvleva. 

momavalSi dagegmilia laboratoriuli modelebis seriis momzadeba avtoma-

turi marTvisa da releuri dacvis mimarTulebiT. 
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STAND FOR LEARNING BASIC DINAMIC RINGS 

T. Gamrekelasvili, M. Kvrivishvili, Z. Tarimanishvili, K. Tsereteli, M. Jikhvadze 

(JSC “Telasi”, Georgian Technical University) 
 

Resume. The work is devoted to the creation of a laboratory model of the main dynamic rings. In 
addition to physical modeling, the special software "Proteus" is used in the work as a software basis for 
modeling and a tool for capturing its details. 

The software modeling of dynamic links (integrator, differentiator and combiner) and the issue of their 
subsequent physical model creation are discussed. 

Physical models are performed on A741 series operational amplifiers, using a minimum number of 
additional components (capacitors and resistors). 

A simultaneous study of the combined physical model and its mathematical and computer representation 
is of interest. It is planned to prepare a series of laboratory models in the direction of automatic control and 
relay protection in the future. 

 
 Keywords: dynamic rings; laboratory models; physical model; software. 
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samacivro teqnika 

 

 

xilis da bostneulis Sesanaxi samacivro konteineri 

zurab lazaraSvili, Tamaz isakaZe, givi gugulaSvili  

(saqarTvelos teqnikuri universiteti) 

 

reziume: samacivro kameraSi arsebul konteinerebSi moTavsebuli xilisa da bos-

tneulis gaciveba da Senaxva sakmaod did materialur danaxarjebTanaa dakavSirebuli, 

radgan kameraSi cirkulirebul muSa agentsa da konteinerSi moTavsebul produqts 

Soris siTbos gadacema Zalze araefeqturad mimdinareobs. dReisaTvis damuSavebulia 

xilisa da bostneulis Sesanaxi konteineris axali konstruqcia, romelic masTan uSu-

alod mierTebuli muSa agentis mimyvani haersadenis daxmarebiT uzrunvelyofs Sesa-

naxi produqtis mTel masaSi haeris garantirebul gatarebas da Tbogadacemis inten-

sifikacias. es ki aumjobesebs produqtis Senaxvisas misi xarisxis SenarCunebas; amasTan, 

amcirebs energetikul danaxarjebs produqtis damuSavebasa da Senaxvaze. 
 

sakvanZo sityvebi: gaciveba; konteineri; muSa agenti; produqti; cirkulacia. 

 

Sesavali 

iseTi produqtebisagan gansxvavebiT, rogoricaa xorci da xorcproduqtebi, Tev-

zi da Tevzproduqtebi, xilisa da bostneulis yoveli saxeobisaTvis aucilebelia 

Senaxvis gansxvavebuli pirobebis arseboba, rac xSir SemTxvevaSi erT saerTo kame-

raSi maTi Senaxvis SesaZleblobas gamoricxavs. 

xilisa da bostneulis SenaxvisaTvis macivrebSi xdeba sacirkulacio haeris 

momzadeba, rac gulisxmobs haerisaTvis optimaluri parametrebis (tenianobisა da 
temperaturis) miniWebas. amisaTvis saWiroa haeris mosamzadeblad iseTi samacivro 

sistemebis gamoyeneba, romlebic moiTxovs sakmaod did energias. aRniSnuli sacir-

kulacio haeris miwodeba xdeba samacivro kameraSi, sadac moTavsebulia specialur 

konteinerebSi an yuTebSi Sesanaxad gankuTvnili produqti (xili an bostneuli). sa-

cirkulacio haeri moZraobs konteinerebis an yuTebis Stabelebs Soris datovebul 

sivrceebSi da acivebs produqts. amitom sacirkulacio haerma mTlianad unda moicvas 

samacivro kamera. didi raodenobiT haeris momzadebas, Sesabamisad, didi raodenobis 

energetikuli da materialuri danaxarjebi esaWiroeba. aRsaniSnavia, rom siTbos ga-

dacema sacirkulacio haersa da konteinerebSi moTavsebul produqts Soris sakmaod 

araefeqturad mimdinareobs, radgan am SemTxvevaSi siTbos arTmeva konteineris Siga 

areebSi moxvedrili produqtis nawilidan sakmaod garTulebulia. aqve SevniSnavT, 

rom araefeqturi Tbogadacema, Tavis mxriv, zrdis sacirkulacio haeris momzadebaze 

gaweul danaxarjebs. 

rogorc sxva produqtebis SemTxvevaSi, xilisა da bostneulis samacivro Sეnax-
visas aucilebelia sacirkulacio haeris perioduli cvla, rac ganapirobebs kameris 

SigniT arsebuli sacirkulacio haeris atmosferoSi gaSvebas, radgan misi mxolod 
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nawili eqvemdebareba recirkulacias. es ki damatebiT zrdis sacirkulacio haeris 

momzadebaze gaweul xarjebs. 

rogorc wesi, samacivro kameraSi dauSvebelia iseTi produqtebis erTad moTav-

seba, romlebmac SeiZleba erTmaneTze uaryofiTi gavlena moaxdinos sunis, gemos, 

aromatis gadacemiT da sxv. amitom gansxvavebuli aromatis mqone xili da bostneuli 

samacivro kamerebSi aucileblad cal-calke unda inaxebodes. aqedan gamomdinare, 

aucilebeli xdeba samacivro sawarmoSi calkeuli produqtebisaTvis individualuri 

samacivro kamerebis mowyoba, romlebsac esaWiroeba sacirkulacio haeris mosamza-

debeli sakuTari samacivro danadgarebi, rac zrdis haeris momzadebaze gaweul dana-

xarjebs (rac aseve mniSvnelovania) da qmnis samacivro sawarmos farTobis gadidebis 

aucileblobas. 
 

ZiriTadi nawili 

yovelive zemoaRniSnulis Tavidan acilebis mizniT SemuSavebulia xilisa da 

bostneulis Sesanaxi konteineris axali konstruqcia (nax. 1 da nax. 2).  

xilisa da bostneulis Sesanaxi mowyobilobis korpusi awyobilia ori saxis 

elementebisagan (nax. 1), romelTa sigrZe da sigane erTmaneTis tolia. pirveli 

elementi warmoadgens marTkuTxa formis kolofs (1), romelsac aqvs liTonis gver-

diTi kedlebi (2). kolofis Ziri (3) aseve mTliani liTonis furclisganaa damza-

debuli, xolo zeda nawili gaxsnilia (saxuravis gareSea). kolofis SigniT, Ziridan 

garkveul manZilze ganlagebulia perforirebuli bade (4), romelic aRniSnul 

kolofs yofs zeda da qveda nawilebad. badis qvemoT arsebuli kolofis erT-erTi 

ganivi kedeli (5) mTel sigrZeze gaxsnilia. kedlis am gaxsnil nawilze saxsrulad 

dasmulia fari (6). 

 

 
nax. 1. Sesanaxi mowyobilobis korpusis Semadgeneli elementebi: 

1 _ pirveli kolofi; 2 _ kedlebi; 3 _ kolofis Ziri; 4 _ bade; 5 _ gaxsnili kedeli; 

6 _ fari; 7 _ meore kolofi; 8 _ kedlebi; 9 _ gaxsnili kedeli; 10 _ bade 

 
mowyobilobis meore elementi aseve warmoadgens kolofs (7) liTonisagan dam-

zadebuli gverdiTi kedlebiT (8), romelTagan erTi ganivi kedeli (9) mTlianad 

gaxsnilia. kolofis Zirze damagrebulia pirveli elementis kolofis badis analo-

giuri perforirebuli bade (10). am elementis zeda nawilic gaxsnilia (e.i. saxuravis 

gareSea). 

aRniSnuli elementebis erTmaneTis Tavze monacvleobiT ganlagebis da dama-

grebis gziT Seqmnilia mowyobilobis korpusi, romelic moTavsebulia haergamana-

wilebeli korpusis (11) SigniT. Tavis mxriv, haergamanawilebeli korpusi Seicavs 

muSa agentis (saWiro temperaturisa da tenianobis mqone haeris) Semomyvan (12) da 

gamomyvan (13) milyelebs, korpusis saxuravs (14), Semosuli agentisa (15) da namuSevari 

agentis (16) kamerebs da am kamerebis saketebs (17, 18). 
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nax. 2. xilisa da bostneulis Sesanaxi mowyobilobis principuli sqema:  

1_pirveli kolofi; 2_kedlebi; 3_kolofis Ziri; 4_bade; 5_gaxsnili kedeli;  

6_fari; 7_meore kolofi; 8_kedlebi; 9_gaxsnili kedeli; 10_bade; 11_korpusi;  

12_Semomyvani milyeli; 13_gamomyvani milyeli; 14_saxuravi; 15_Semosuli  

agentis kamera; 16_namuSevari agentis kamera; 17, 18_kameris saketebi 

mowyobilobaSi produqtis (xilis an bostneulis) CatvirTva-gamotvirTvisaTvis 

xdeba korpusis daSla. haergamanawilebeli korpusis (11) SigniT jer Caidgmeba pir-

veli saxis elementis kolofi (1) da Semdeg xdeba masSi gasacivebeli da Sesanaxi 

produqtis CatvirTva. produqti iyreba badeze (4) da ganlagdeba Tanabrad ise, rom 

misi fenis simaRle naklebi an toli iyos am kolofis gverdiTi kedlebis (2) si-

maRlisa. yvelaze qveda kolofis produqtiT Sevsebis Semdeg mis Tavze daidgmeba 

da damagrdeba meore elementis kolofi (7). amis Sedegad pirvel kolofSi moTav-

sebuli produqti aRmoCndeba mTlianad Caketili gverdebis mxridan kolofis gver-

diTi kedlebiT, qvevidan pirveli elementis badiT (4), xolo zevidan _ meore ele-

mentis kolofis badiT (10). Semdeg meore elementis kolofis Tavze daidgmeba isev 

pirveli elementis kolofi da masSi CaitvirTeba Sesanaxi produqti pirveli Sem-

Txvevis analogiurad. am elementze meore elementis kolofis zevidan damagrebis 

Semdeg Sesanaxi produqtis es meore nawilic (pirveli nawilis msgavsad) mTlianad 

Caketili aRmoCndeba yvela mxridan im pirobiT, rom misi zeda da qveda mxareebi 

badeebiT (4, 10) aris daxuruli. amgvari ganlagebiT miiRweva Sesanaxi mowyobilobis 

produqtiT Sevseba da, paralelurad, misi awyobac, ris Semdeg igi mzadaa produqtis 

gasaciveblad da Sesanaxad. 

produqtis damuSavebisaTvis saWiro parametrebis (temperatura, tenianoba, siC-

qare) mqone muSa agenti (haeri) miewodeba haergamanawilebeli korpusis milyelSi 

(12), saidanac moxvdeba Semosuli muSa agentis kameraSi (15). am SemTxvevaSi saketi 

(17) daketilia, xolo elementebis kolofebis farebi (6) _ gaxsnili. amis gamo muSa 

agenti kolofebis (1) gaxsnili gverdiTi kedlebidan (5) Sedis am kolofebis qveda 
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nawilSi, amodis maRla, badis (4) gavliT SeaRwevs produqtamde da misi siciviT 

damuSavebis Semdeg zeda badis (10) gavliT moxvdeba ukve zeda elementis kolofebSi 

(7), saidanac am ukanasknelebis gaxsnili ganivi kedlis (9) gavliT gamodis namu-

Sevari agentis kameraSi (16). aRniSnuli kameridan namuSevari agenti gamodis saketis 

(18) gavliT. es agenti SeiZleba mTlianad atmosferoSi iqnes gaSvebuli, xolo saWi-

roebis SemTxvevaSi _ moxdeba misi recirkularizacia.  

rogorc vxedavT, mowyobilobis korpusSi moTavsebuli produqti or bades (4 

da 10) Sorisaa ganlagebuli, rac maTi muSa agentiT intensiuri damuSavebis SesaZle-

blobas iZleva. am SemTxvevaSi zeda bade gamoricxavs produqtis calkeuli msubuqi 

nawilakebis watacebas haeris mier da, Sesabamisad, qmnis haeris didi siCqareebis 

gamoyenebis SesaZleblobas. haeris nakadis qvevidan zeviT mimarTulebiT miwodeba 

ki, mowyobilobis calkeuli moculobebis Sevsebis uTanabrobis miuxedavad, uzrun-

velyofs mTeli produqtis erTnairad damuSavebas.  

mowyobiloba uzrunvelyofs produqtis siciviT damuSavebas maSinac, rodesac 

misi korpusi mTlianad ar aris Sevsebuli. am SemTxvevaSi carieli kolofebis 

farebi (6) sakuTari saxsrebis mimarT Semobrunebis gziT Caketavs ganiv kedlebs (5) 

da am kolofebSi muSa agentis miwodeba, saerTod, Sewydeba. cariel kolofebSi 

muSa agenti ar miewodeba, xolo Sevsebul kolofebSi miwodebuli muSa agentis 

daxmarebiT mimdinareobs produqtis siciviT damuSavebis normaluri reJimi. 

Senaxvis mTeli periodis ganmavlobaSi produqti CatvirTulia mowyobilobis 

korpusSi da xdeba misi muSa agentiT damuSaveba im teqnologiuri sqemis mixedviT, 

rac misi SenaxvisTvisaa gaTvaliswinebuli. im SemTxvevaSi, Tu muSaobis reJimis 

mixedviT saWiroa kolofebSi myofi produqtisaTvis miwodebuli haeris siCqaris an 

xarjis Semcireba, maSin saketi (17) gaixsneba saWiro sididemde da muSa agentis 

nawili daubrundeba recirkularizacias, rac, Sesabamisad, Seamcirebs kolofebSi 

miwodebuli muSa agentis siCqaresa da xarjs. Tu odnav metad gavarTulebT 

konteineris konstruqcias, maSin or bades Soris moTavsebuli produqtis yoveli 

ulufisaTvis SeiZleba gamoyenebul iqnes individualuri Termometri, romelic spe-

cialuri gadamwodiT dakavSirebuli iqneba mocemuli kolofis farTan. aqedan ga-

momdinare, ukve produqtis yoveli calkeuli nawilisaTvis SesaZlebeli xdeba misi 

temperaturis Sesabamisad misawodebeli muSa agentis raodenobis regulireba. es 

damatebiT aumjobesebs produqtis samacivro damuSavebis pirobebs da uzrunvel-

yofs xarisxis maqsimalurad SenarCunebas. 

Senaxvis dasrulebis Semdeg produqtis gamotvirTvisaTvis saWiro xdeba 

korpusis daSla. Tavdapirvelad Sewydeba muSa agentis miwodeba, xolo Semdeg, 

kolofebis erTmaneTisagan moSorebis paralelurad, yoveli kolofidan _ pro-

duqtis gamotvirTva da daniSnulebis mixedviT miwodeba. 

daclis Semdeg mowyobiloba mzadaa axali produqtis CasatvirTad. 

  
daskvna 

warmodgenil konstruqciaSi gamoricxulia infiltraciiT, adamianebis kame-

raSi yofniT, eleqtroxelsawyoebiT gamowveuli Tbonakadebis arseboba. es amcirebs 

energetikul danaxarjebs muSa agentis momzadebaze. produqtis mTeli masa 

muSavdeba da inaxeba Tanabar pirobebSi. Sesabamisad, mTeli produqti gamodis 

erTnairi xarisxis da maqsimalurad SenarCunebuli maCveneblebiT. SeiZleba iTqvas, 
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rom arsebul konteinerebTan SedarebiT warmodgenili konstruqcia garTulebulia, 

magram am garTulebis xarjze miiRweva axali konteineris gazrdili SesaZleb-

lobebi, rac warmatebiT unda iqnes gamoyenebuli saeqsporto xilisa da bostneulis 

damuSavebisaTvis. 
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REFRIGERATING TECHNICUE 
 

COUNTAINER FOR REFRIGERATED SRORAGE OF FRUITS AND VEGETABLES 

Z.Lazarashvili, T. Isakadze, G.Gugulashvili 

(Georgian Technical University) 
 

Resume. Cooling and storage in refrigeration chambers of fruits and vegetables placed in currently used 
containers is associated with significant material costs due to the fact that the heat transfer from the working 
agent circulating in the chamber to the product placed in the containers is ineffective. For the refrigeration 
processing of fruits and vegetables, a new container design has been developed, which, due to a directly 
connected pipeline, ensures the forced supply of a working agent through the entire mass of the product and 
thereby intensifies heat transfer. This improves the conditions for maintaining the quality of the product during 
processing and, in addition, reduces energy costs for cooling and storage. 

 

 Keywords: circulation; container; cooling; product; working agent. 
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metalurgia 

 

 

mcire milsaglini agregatis axali sqemა 

slava mebonia, jemal SaraSeniZe, arCil qoroRliSvili  

(r. dvalis manqanaTa meqanikis instituti, f. TavaZis metalurgiis da 

masalaTmcodneobis instituti, saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia unakero milebis glinvis Tanamedrove agregatebi. gaanali-

zebuli da gamovlenilia maTi upiratesobebi da naklovani mxareebi. SemuSavebulia 

mcire milsaglini agregati unakero milebis warmoebisaTvis, romelSic Semcirebulia 

dganebis raodenoba da sruladaa amoRebuli zigierTi damxmare meqanizmi. aseTi teq-

nikuri gadawyvetiT SesaZlebelia agregatis muSaobis efeqtianobis gazrda. 
 

sakvanZo sityvebi: glini; mili; milsaglini agregati; samarTuli. 

 

Sesavali 

mrewvelobis da soflis meurneobis sxvadasxva dargSi, aseve mSeneblobasa da 

transportSi farTod gamoiyeneba unakero cxlad glinuli milebi. milebis Tana-

medrove warmoeba gamoirCeva produqciis miRebis didefeqturi meTodebiT, romelTa 

Soris gadamwyveti mniSvneloba eniWeba liTonebis wneviT damuSavebaze damyarebul 

teqnologiur procesebs. unakero cxlad glinuli milebi ZiriTadad miiReba sxva-

dasxva tipis milsaglin agregatebze. 

Tanamedrove teqnologiis Tanaxmad milebis glinva milsaglin agregatebze ram-

denime teqnologiur operacias moicavs. es operaciebia: milnamzadis ganRrueba da 

masris miReba, masris glinva avtomatur dganze da milis miReba, milis glinva Se-

momglinav manqanaze da makalibrebel dganze dakalibreba an mareducirebel dganze 

reducireba. am operaciebis Sesabamisad avtomatdganiani milsaglini agregatis Semad-

genlobaSi Sedis ganiv-xraxnuli glinvis ganmaRruebeli dgani, milebis grZivi glin-

vis avtomaturi dgani, ganiv-xraxnuli glinvis Semomglinavi manqanebi (2 cali), maka-

librebeli da mareducirebeli dganebi. zemoT CamoTvlili dganebi agregatSi erT-

maneTTan dakavSirebulia rolgangebiT da sxva damxmare meqanizmebiT, romlebic gamo-

iyeneba naglinis erTi dganidan meoreze transportirebisa da gadacemisaTvis ise, 

rom Seiqmnas milis warmoebis uwyveti nakadi.  

cxadia, milsaglini agregatebi warmoadgens rTul teqnikur obieqtebs da maTi 

eqspluatacia dakavSirebulia did ekonomikur xarjebTan. garda amisa, agregatebis 

aseT mravalricxovan Semadgenlobas (sxvadasxva dganebi, damxmare meqanizmebi) sWir-

deba sakmaod didi farTobi dganebisa da meqanizmebis ganlagebisaTvis. magaliTad, 

avtomatdganian milsaglin agregat 140-s ukavia milsaglini saamqros sami mali, 

romelTa saerTo farTobi 8060 m2-ia. 
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ZiriTadi nawili 

unakero milebis daniSnulebisa da zomebis mravalferovnebam ganapiroba mile-

bis miRebis mravali meTodisa da sxvadasxva konstruqciis danadgarebis Seqmnis 

aucilebloba da warmoebaSi danergva [1_3]. amJamad arsebuli danadgarebis klasi-

fikacia mocemulia 1-l nax-ze warmodgenil sqemaze. 

 

 
nax. 1. unakero molebis dasamzadebeli danadgarebi 

1-l cxrilSi warmodgnilia msoflioSi milebis warmoebis gamoyenebuli meTo-

debi da maTi savaraudo wili globalur moculobaSi.  

 cxrili 1 

milebis warmoebisa meTodebi da maTi savaraudo  

wili globalur moculobaSi 

№ agregatis tipebi savaraudo wili, % 

1. piligrimuli dgani 18 
2. avtomaturi dgani 39 
3. uwvyeti dgani 20 
4. 3-gliniani Semomglinavi dgani 6 
5. lartyuli dgani 7 

6. milebis gamosawnexi danadgari 10 
 

unakero milebis cxeli glinvis danadgarebidan yvelaze adre warmoebaSi dai-

nerga piligrimuli dganis mqone milsaglini agregatebi (1891 weli, germania, maqs 

da reinxard manesmanebi). piligrimul dganze, anu pilgerdganze milebis glinva 

uSualod sxmulebidan warmoebs.  
piligrimul dganebze iglineba 140-426 mm diametriani milebi, romelTa kedlis 

sisqea 7_75 mm. piligrimul dganze mzaddeba sxvadasxva ganivkveTis mrgvali, ova-

luri, kvadratuli, marTkuTxa da sxv. profilis milebi. 

piligrimuli dgani warmoadgens 2-glinian cvalebadi ganivkveTis kalibrebis 

mqone dgans. piligrimuli dganis glinis kalibris profili rTuli formisaa da 

Sedgeba muSa da uqmi nawilebisagan (nax. 2). glinis kasrze amoWrilia cvalebadi 



48 
 

ganivkveTis kalibri, xolo boloebze gakeTebulia glinis SpindelTan SesaerTebe-

li trefi. 

 
nax. 2. piligrimuli dganis glini: 𝜽𝜽𝟏𝟏 −sacemelis ubani; 𝜽𝜽𝟐𝟐 −makalibrebeli ubani;  

𝜽𝜽𝟑𝟑 −gadasvlis ubani; 𝜽𝜽მუშ. _muSa svlis kuTxe; 𝜽𝜽უქმ. − uqmi svlis kuTxe  

glinvis procesSi piligrimuli dganis glinis sacemeli CaiWedeba liTonSi da 

amiT faqtobrivad xdeba garkveuli sigrZis ubnis gamoyofa masraze da misi Semdgomi 

glinva, rac naTlad Cans glinvis sqemaze (nax. 3). aRniSnuli ubnis sigrZe masris 

miwodebis sididis Sesabamisia. 
 

 
nax. 3. piligrimul dganze milis glinvis sqema 

piligrimuldganiani agregatebis ZiriTadi upiratesoba isaa, rom masSi milebis 

glinva uSualod sxmulebidan xdeba, rac amcirebs milis TviTRirebulebas, magram 

sxva agregatebTan SedarebiT piligrimuli dganebis mwarmoebluroba naklebia. 

3-glinian Semomglinav dganebze milebis glinva xorcieldeba ganiv-xraxnuli 

glinvis meTodiT [4]. glinva xdeba grZeli cilindris formis moZravi samarTulis 

gamoyenebiT. aRniSnuli meTodiT miiReba sqelkedliani milebi, romelTa diametri 

40_160 mm-ia, kedlis sisqe _ 10_50 mm. sawyis namzadebad gamoiyeneba mrgvali foladi, 

romlis diametri 25_40 %-iT aRemateba mza milis diametrs.  

3-gliniani Semomglinavi dganebis glinebis dakalibreba sruldeba ise, rom 

glinis sigrZeze sami zona warmoiqmneba (nax. 4). pirvel zonaSi xdeba masris Se-

taceba, maoreSi _ ZiriTadi deformacia, xolo mesameSi _ milis zomebis (diametrisa 

da kedlis sisqis) gaTanabreba.  

 
nax. 4. deformaciis zonebi 3-glinian Semomglinav dganebSi 
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3-gliniani dganebis mwarmoebluroba sakmaod maRalia da Seadgens 2220 mils 

sT-Si. am dganebis ZiriTadi upiratesobaa minimaluri nairkedlianobis mqone maRali 

sizustis milebis miReba, 3-glinian dganebze Rebuloben zusti zomebis sqelkedlian 

milebs ШХ15 markis foladisagan, romelic gamoiyeneba gorvis sakisrebis rgolebis 

dasamzadeblad.  

did interess iwvevs milebis orjeradi ganiv-xraxnuli glinvis dgani, romelic 

me-5 nax-zea warmodgenili [5].  
dganis SemadgenlobaSi Sedis mimRebi Rari (1), pnevmatikuri biZgara (2), milis 

macentrebeli (3), muSa ujra (4), damatebiTi Rero (5) samarTuliT (6), Reros gada-

saadgilebeli mowyobiloba (7), muxruWi (8), sayrden-saregulirebeli meqanizmi (9), 

ZiriTadi Rero (10) samarTuliT (11), Reros macentreblebi (12), friqciuli gor-

golaWebi (13), Reros sagdebi sayrdeni (14) CamketiT (15), satranspoto rolgangi 16. 

 

 
nax. 5. milebis orjeradi ganiv-xraxnuli glinvis dgani 

dgani muSaobs Semdegi principiT: milnamzadi mimRebi Raridan (1) biZgariT (2) 

miewodeba glinebs, sadac xdeba misi ganRrueba. amis Semdeg sagdebi sayrdeni (14) da 

Camketi (15) aTavisuflebs ZiriTad samarTulian (11) Reros (10), xolo friqciuli 

gorgolaWebiT (13) xdebaDEmasrisa da Reros gadaadgileba (10) muSa ujridan (4). muSa 

ujris zonidan masris gasvlis Semdeg ki xorcieldeba macentreblebis gorgola-

Webis miyvana masramde. amis Semdeg masra Cerdeba da am dros gorgolaWebi gadaaadgi-

lebs Reros (10) sayrdenamde da gamoyavs samarTuli (11) masridan. macentreblebis 

gorgolaWebi ixsneba da gaTavisuflebuli masra gadaecema satranspoto rolgangs 

(16), romelsac masra mihyavs mimReb Raramde (1). masris mimReb RarSi CatvirTvis 

Semdeg Reros gadaadgilebis mowyobilobis (7) gorgolaWebiT gadaadgildeba Rero 

(5), samarTuli (6) Sedis masraSi da masris gavliT dgeba dganis deformaciis keraSi. 

samarTulis (6) dayenebisTanave irTveba pnevmatikuri biZgara (2), romelic awvdis 

masras glinebs meore gatarebisaTvis. 

milebis orjeradi ganiv-xraxnuli glinvis dganis saSualebiT SesaZlebelia 

mcirediametriani Siga naxvretis mqone sqelkedliani milebis miReba, romlebic 

gamoiyeneba liTonsaWreli Carxebis Spindelebis namzadebis saxiT. am konstruqciis 
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naklad SiZleba CaiTvalos is, rom damxmere operaciebze didi dro ixarjeba, rac 

amcirebs dganis mwarmoeblurobas. 

foladis institutisa da sawarmoo gaerTianeba „eleqtrifoladis“ (ruseTis 

federacia) mier SemuSavebulia mcire milsaglini agregatis (nax. 6) koncefcia, ro-

melic iTvaliswinebs mcire zomis cxlad naglini unakero milebis miRebis teq-

nologiis da mowyobilobis SemuSavebas [6].  
teqnologiuri sqema iTvaliswinebs namzadebis daWras (1), induqciur xurebas 

(2), namzadis ganRruebas 2-glinian dganze (3), masris SeTbobas (4), masris gaglinvas 

mokle samarTulze 2-glinian ganiv-xraxnuli glinvis dganze  (5), milis 

reducirebas samarTulze 2-glinian ganiv-xraxnuli glinvis dganze (6) da 

dakalibrebas grZivi glinvis muSa ujrebis blokSi (7), milis gacivebas macivarSi 

(8) da gasworebas masworebel manqanaze (9). 

  
 nax. 6. mcire zomebis unakero milebis miRebis teqnologiuri sqema 

ganmaRruebel dganze (3) gamoyenebulia samarTuliani Reros dacentrebis 

sistema, romelic garda gorgolaWiani macentreblebisa, Seicavs Reros gamyvan 

milisas. ganRruebis sqema mocemulia me-7 nax-ze. 

 
nax. 7. milnamzdis ganRruebis sqema 
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procesis dasawyisSi (nax. 7, a) samarTuliani Rero (1) gayrilia gamyvan milisaSi 

(2), romelic daWerilia gorgolaWian macentreblebSi (3). samarTuliani Rero (1) 

Camagrebulia sayrden mowyobolobaSi (4). am dros gamyvani milisa (2) imyofeba wina 

ukidures mdgomareobaSi. ganRruebisas (nax. 7, b) glinebidan gamomavali masra awveba 

Reros gamyvan milisas (2) da aiZulebs mas gadaadgildes marjvniv, ukana ukidures 

mdgomareobamde. procesis damTavrebis Semdeg (nax. 7, g) samarTuliani Rero (1) 

gamoyvanilia masridan da masra gadacemiT iwyeba Semdgomi operacia..  

milebis uwyveti glinva warmoebs mravalujrian dganebze grZeli moZravi 

samarTulis gamoyenebiT. milebis uwyveti glinvis sqema mocemulia me-8 nax-ze.  

 

 

 

nax. 8. milebis uwyveti glinvis sqema 

 

procesis realizaciisaTvis iyeneben glinebis individualuri amZraviT aRWur-

vil 9-ujrian dganebs. aseTi amZravis saSualebiT ufro martivia glinebis siCqaree-

bis regulireba da calkeul ujrebSi glinvis siCqareebis SeTanxmeba, rac aucile-

belia uwyveti glinvis procesis normaluri msvlelobisaTvis.  

amJamad milebis warmoebaSi farTod gamoiyeneba avtomatdganiani milsaglini 

agregatebi [7]. Tanamedrove teqnologiis Tanaxmad, milebis glinva avtomatdganian 

milsaglin agregatebze ramdenime teqnologiur operacias moicavs. es operaciebia: 

milnamzadis ganRrueba da masris miReba, masris glinva avtomatur dganze da milis 

miReba, milis glinva Semomglinav manqanaze kedlis sisqis dakalibrebis mizniT da 

glinva damkalibrebel dganze diametris dakalibrebisTvis an reducireba maredu-

cirebel dganze mcire diametris milebis miRebis mizniT. teqnologiuri opera-

ciebis sqema mocemulia me-9 nax -ze. 

 

 
 

nax. 9. teqnologiuri operaciebis sqema: 

I _ ganRrueba ; II _ grZivi glinva; III _ Semoglinva; IV – reducireba 
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am operaciebis Sesabamisad avtomatdganiani milsaglini agregatis Semadgenlo-

baSi Sedis ganiv-xraxnuli glinvis ganmaRruebeli dgani, milebis grZivi glinvis 

avtomaturi dgani, ganiv-xraxnuli glinvis Semomglinavi manqanebi (2 cali), makali-

brebeli da mareducirebeli dganebi. zemoT CamoTvlili dganebi agregatSi erTma-

neTTan dakavSirebulia rolgangebiT da sxva damxmare meqanizmebiT, romlebic ga-

moiyeneba naglinis transportirebisaTvis. milsaglini agregat 140 mowyobilobis 

ganlagebis sqema mocemulia me-10 nax-ze.  
cxadia, milsaglini agregati rTuli teqnikuri obieqtia da misi eqspluatacia 

dakavSirebulia did ekonomikur xarjebTan. garda amisa, agregatis aseTi mraval-

ricxovani Semadgenlobas (sxvadasxva dganebi, damxmare meqanizmebi) sWirdeba sak-

maod didi farTobi dganebisa da meqanizmebis ganlagebisaTvis. magaliTad, avtoma-

tdganian milsaglin agregat 140-s ukavia milsaglini saamqros sami mali, romelTa 

saerTo farTobi, rogorc ukve aRvniSneT, 8060 m2-ia. amitom unakeri milebis war-

moebisaTvis mcire milsaglini agregatis SemuSaveba, romelSic saglini dganebisa 

da mTeli rigi damxmare meqanizmebis raodenoba iqneba Semcirebuli an, saerTod, 

gamoricxuli, dReisaTvis qtualur amocanas warmoadgens. 

 
 

nax. 10. agregat 140 mowyoilobis ganlagebis sqema: 1 _ rgoluri Rumeli; 2 _ mimyvani 

rolgangi; 3 _ macentrebeli mowyobiloba; 4 _ ganmaRruebeli dgani; 5 _ daxrili gisosi;  

6 _ mimwodebeli; 7 _ masrebis SemTbobi Rumeli; 8 _ avtomatdgani; 9 _ Semomglinavi manqanebi; 

10 _ mimwodebeli; 11 _ saxurebeli Rumeli; 12 _ mareducirebeli dgani; 13 _ makalibrebeli 

dgani; 14 _ mareducirebeli dganis gamyvani rolgangi; 15 _ macivari; 16 _ masworebeli 

manqanebi 
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garda zemoaRniSnulisa, ufro kompaqturi milsaglini agregatis damuSaveba, 

romlis sawarmoo farTobi ukve arsebuli agregatebisaTvis saWiro farobze 2-3-jer 

naklebi iqneba sruliad eTanadeba metalurgiis dargis restruqturizaciis moTxov-

nebs da msxvili sawarmoebidan mcire da mini qarxnebze gadasvlis Tanamedrove 

tendencias. 
Cven mier SemuSavebuli unakero milebis warmoebisaTvis axali konstruqciis 

mcire milsaglini agregatis sqema [8] warmodgenilia me-11 nax-ze. 

 

 
 

nax. 11. mcire milsaglini agregatis sqema: 1 _ reversiuli ganmaRruebeli dganis muSa 

ujra; 2 _ samarTuli; 3 _ mimRebi Rari; 4 _ friqciuli gorgolaWebi; 5 _ Reros damWeri 

sayrdeni; 6 _ Rero samarTulebiT; 7 _ Reros damWeri; 8 _ uwyveti dgani; 9 _ traversa;  

10 _ namzadis mimwodebeli; 11 _ pnevmocilindri 

 

milsaglini agregati Semdegi principiT muSaobs: namzadis mimwodeblis (10) 

pnevmocilindris (11) CarTvisTanave misi Woki gadaadgildeba marcxnidan marjvniv. 

amasTan, mimwodeblis berketi-biZgara eSveba mimReb RarSi (3) da awvdis milnamzads 

dganis muSa ujras (1). muSa ujris glinebi Seitacebs milnamzads, moxdeba misi 

ganRrueba da miiReba masra. amis Semdeg mimwodeblis (10) meqanizmebi ubrundeba 

sawyis mdgomareobas da berketi-biZgara amodis mimRebi Raridan (3). milnamzadis 

ganRruebis Semdeg xdeba dganis glinebis reversi, masris meoreuli gaglinva da 

saSualedo milis miReba. friqciuli gorgolaWebis (4) meSveobiT moxdeba am milis 

gadatareba Reroze (6). roca milis bolo gascdeba Reros damWeri sayrdenis (5) 

moqmedebis zonas, es ukanaskneli itacebs Reros (6), xolo Reros damWeri (7) 

aTavisuflebs mas, riTac mils exsneba gza uwyvet dganSi (8) Sesasvlelad. uwyveti 

dganis pirvel da meore ujrebSi xdeba milis glinva samarTulebis gareSe (Seta-

cebis procesis gamartivebisaTvis), mesame da meoTxe ujrebSi mili gaiglineba mokle 

samarTulebze, xolo danarCen ujrebSi kvlav gaiglineba mili samarTulebis gareSe. 

milis dganidan gamosvlis Semdeg yvela misi meqanizmi modis sawyis mdgomareobaSi. 

mcire milsaglini agregatis mowyobilobis ganlagebis sqema mocemulia me-12 

nax-ze.  
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nax. 12. mcire milsaglini agregatis ganlagebis sqema: 1 _ rgoluri Rumeli; 2 _ rever-

siuli ganmaRruebeli (makalibrebeli) dgani; 3 _ gamyvani rolgangi; 4 _ macivari;  

5 _ masworebeli manqanebi 

  
daskvna 

zemoaRniშnulidan gamomdinare, SeiZleba iTqvas, rom: 

 1. unakero milebis warmoebisaTvis mcire milsaglini agregatis realizacia 

misi sqemis srulyofis Sedegad sagrZnoblad Seamcirebs agregatis eqspluataciis 

danaxarjebs da gazrdis mis mwarmoeblurobas;L 

 2. mcire milsaglini agregatis mowyobilobis ganlagebis farTobi TiTqmis  

2-jer naklebi iqneba, vidre imave simZlavris avtomatdganiani agregatis farTobi. 
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METALLURGY 
 

DEVELOPMENT OF A NEW SCHEME OF SMALL TUBE ROLLING UNIT 

S. Mebonia, J. Sharashenidze, A. Koroghlishvili 

(R. Dvali Institute of Machine Mechanics, F. Tavadze Institute of Metallurgy and Materials Science, 
Georgian Technical University) 
 

Resume. Modern seamless tube rolling units are discussed, their analysis is performed and advantages 
and disadvantages are identified. A small tube rolling unit for the production of seamless tubes is proposed, in 
which the number of mills is reduced and some supporting mechanisms are removed. Such a technical solution 
will allow us to increase the efficiency of the unit. 

 
 Keywords: mandre; roll; tube; tube rolling unit;. 
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qimiuri teqnologia 

 

 

mzesumziras Teslis wvrili fraqciis araerTgvarovneba fermentuli 

aqtiurobiT 

manana siraZe, marina kukulaZe, nino meZmariaSvili, nino nefariZe, 

ekaterine CxaiZe, sofio ZnelaZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia kvlevis Sedegebi da dadasturebulia, rom Teslebis dayofa 

bunebrivi araerTgvarovnebiT mizanSewonilia warimarTos dafraqciebis damuSavebuli 

teqnologiis gamoyenebiT. teqnologia iTvaliswinebs Teslebis or fraqciad (msxvili 

da wvrili) dayofas da, pirvel rigSi, kalaTis centraluri mesamedidan Teslebis 

wvrili fraqciis damuSavebas, xolo Teslebis msxvili fraqcia SeiZleba xangrZlivi 

vadiT iqnes Senaxuli. 
 

sakvanZo sityvebi: bunebrivi araerTgvarovneba; Tesli; kalaTa; fermentebis aq-

tiuroba; fiziologia; wvrili fraqcia. 

 

Sesavali 

mzesumziras Teslis masis araerTgvarovneba ZiriTadad damokidebulia Teslis 

dedobriv (genetika) araerTgvarovnebaze, rac gamowveulia misi fiziologiuri mdgo-

mareobiT. Teslebis araTanabari ganviTareba kalaTebSi aisaxeba maT bioqimiur, teq-

nologiur da fizikur-meqanikur maCveneblebze. am sakiTxebTan dakavSirebul kvle-

vebSi [1] arasakmarisadaa Seswavlili fermentebis aqtiurobiT gamowveuli Teslebis 

araerTgvarovneba, amitomac dRemde ver moiZebna misi aRmofxvris gzebi. 
 

ZiriTadi nawili 

Cveni kvlevis mizans warmoadgenda fermentebis aqtiurobis mixedviT Teslebis 

araerTgvarovnebis Seswavla. kvlevis Sedegad miRebulia am niSnis mixedviT Teslis 

jgufebad dayofis safuZveli. ferment lipazas (Ал) da lipioqsigenazis (Аₒ) aqti-
uroba ganisazRvra adre damuSavebuli meTodiT [2, 3]. 

kvleva Catarda or etapad. pirvelze Seswavlil iqna Teslis araerTgvarovneba, 

romelic ganpirobebuli iyo fiziologiuri mdgomareobiT da misi aRmofxvris gzebis 

dasabuTebiT. Semdeg gadamowmda Teslebis jgufebad dayofis efeqtianobis xarisxi.  
meore etapze, roca davrwmundiT, rom araerTgvarovnebis saTanado gawonas-

woreba ar xdeboda, mTeli rigi teqnologiuri faqtorebis gamoyenebiT Seswavlil 

iqna Teslebis araerTgvarovnebis ganmeorebis mizezebi da damuSavda misi aRmofxv-

ris meTodebi. 
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Teslis fiziologiuri mdgomareobiT ganpirobebuli araerTgvarovnebis Ses-

wavla ganxorcielda sxadasxva simwifis vadis mqone Teslebis kalaTis centridan 

maT fardobiT manZilze damokidebulebiT. 

rogorc 1-li nax-dan Cans, kalaTaSi Teslis arsebobis drois gaxangrZlivebiT 

da fermentebis gaaqtiurebiT maTi araerTgvarovneba mcirdeba. Teslebs, romlebic 

kalaTis centralur mesamedSi mdebareobs, simwifis TiToeuli periodisaTvis aqvs 

fermentebis ufro maRali aqtiuroba da ufro meti araerTgvarovneba am niSnis 

mixedvT. Teslebis amgvar araerTgvarovnebas (ganpirobebuls maTi fiziologiuri 

mdgomareobiT) ewoda fermentebis aqtiurobiT gamowveuli Teslebis bunebrivi 

araerTgvarovneba, rac Teslis zrdasTan erTad mcirdeba. 

 

 
 

nax 1. simwfis stadiaze fermentebis aqtiurobis damokidebuleba kalaTis  

centridan Teslebis fardobiT daSorebaze: 1 _ masobrivi yvavilobis  

dawyebis 26-e dRe; 2 _ 35-e dRe; 3 _ 56-e DdReE 

 

Teslis fermentuli kompleqsis aqtiuroba mWidrodaa dakavSirrebuli maT teq-

nologiur maCveneblebze. lipazas aqtiuroba erTdroulad mcirdeba Teslis zeTi-

anobis zrdasTan da misi mJavuri ricxvis SemcirebasTan erTad (nax. 2), rac dama-
xasiaTebelia kalaTis centralur mesamedSi simwifis TiToeuli periodisaTvis. Sem-

deg es kavSiri naklebad vlindeba. Teslebs, romlebic mdebareobs kalaTis centra-

lur mesamedSi, aReniSneba damJangavi fermentebis momatebuli aqtiuroba da sagr-

Znoblad maRali zeJanguri ricxvi. 

aucilebelia aRiniSnos, rom fermentebis aqtiurobiT gamowveuli Teslis 

bunebrivi araerTgvarovneba teqnologiuri maCveneblebiT pirdapirproporciuladaa 

damokidebuli maT araerTgvarovnebaze. Sesabamisad, Teslebis fermentebis aqtiu-

robiT gamowveuli bunebrivi araerTgvarovnebis Semcireba iwvevs teqnologiuri 

araerTgvarovnebis Semcirebas. 
Teslis dayofis kriteriumebis damokidebulebis dasabuTebisaTvis fermentebis 

aqtiurobiT gamoweul bunebriv araerTgvarovnebaze dakvirvebiT Seswavlil iqna 

kalaTaSi Teslebis fizikur-meqanikuri Tvisebebis formireba da iseTi fizikur-

meqanikuri maCveneblebi, rogoricaa: moCvenebiTi simkvrive (ρт), saSualo ekvivalen-

turi diametri (dэ) [4] da fedorovis kriteriumi (Fe) [5]. 
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nax. 2. simwfis stadiaze Teslis teqnologiuri maCveneblebis damokidebuleba  

kalaTis centridan Teslebis fardobiT daSorebaze: 1 _ masobrivi yvavilobis  

dawyebis 26-e dRe; 2 _ 35-e dRe; 3 _ 56-e dRe 

 

Cveni da sxva mkvlevrebis [1, 2] mier miRebuli Sedegebi kargad daemTxva erTma-

neTs, miTumetes, rom Teslis fermentebis aqtiurobiT gamowveuli WeSmariti ara-

erTgvarovnebis SemcirebiT Semcirda maTi fizikur-meqanikuri araerTgvarovnebac. 

me-3 nax-is saSualebiT SesaZlebelia gansajo lipazas, lipooqsigenazis aqti-

urobasa da mzesumziras Teslis fizikur-meqanikur maCveneblebs Soris damokide-

buleba mosavlis simwifis dros. imis gaTvaliswinebiT, rom yvelaze meti bunebrivi 

araerTgvarovneba TeslisaTvis damaxasiaTebelia kalaTis centralur mesamedSi, ga-

nisazRvra yoveli fizikur-meqanikuri maCveneblis Teslebis dayofis kriteriumad 

gamoyenebis mizanSewoniloba. Sefasda rogorc dayofis efeqtianoba, ise Tanamed-

rove warmoebebis teqnikuri SesaZleblobebi.  

Teslis dayofis (ρт) kriteriumis gamoyenebiT maTi dayofa unda ganxorciele-

buliyo or jgufad kalaTis centraluri mesamedidan Teslebis aRebiT (ρт < 0,7 
g/sm3), Tumca teqnikurad amis gakeTeba Sesabamisi manqanebis gareSe SeuZlebeli iyo. 
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nax. 3. mosavlis simwifisas Teslis fermentebis aqtiurobis damokidebuleba  

maT fizikur-qimiur maCveneblebze: 1 _ lipaza; 2 _ lipooqsigenaza 

Teslis saSualo ekvivalentur diametrze (dэ) fermentebis aqtiurobis damoki-
debulebis analizma cxadyo, rom miRebuli maCvenebeli SeiZleba miCneul iqnes ka-

laTis centraluri mesamedidan Teslebis aRebis kriteriumad (dэ < 6,0 mm). zomis 
mixedviT Teslis dafraqciebis damuSavebulma teqnologiam aCvena, rom Teslebis 

aseTi dayofa praqtikulad SesaZlebelia [6]. 
fermentebis aqtiurobis damokidebulebam fedorovis kriteriumze (Fe) aCvena, 

rom Teslebis dayofa SeiZleba ganpirobebuli iyos aerodinamikuri TvisebebiT. mka-

fio damokidebulebis mikvleva SesaZlebelia am kriteriumis cvlilebebis mTel 

diapazonSi. 

amrigad, Teslebis dayofa bunebrivi araerTgvarovnebiT mizanSewonilia wari-

marTos dafraqciebis damuSavebuli teqnologiis gamoyenebiT [6].A aRniSnuli teqno-

logia iTvaliswinebs Teslebis msxvil da wvril fraqciebad dayofas. amasTan, pir-

vel rigSi, aucilebelia kalaTis centraluri mesamedidan Teslebis wvrili fraq-

ciis damuSaveba, xolo Teslebis msxvili fraqcia SeiZleba Senaxul iqnes xan-

grZlivi vadiT. 
 

daskvna 

• Catarebulma eqsperimentma aCvena, rom fermentebis aqtiurobiT gamowveuli Tes-

lis bunebrivi araerTgvarovneba teqnologiuri maCveneblebiT pirdapirpropor-
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ciuladaa dakavSirebuli maT araerTgvarovnebasTan. Sesabamisad, fermentebis 

aqtiurobiT gamowveuli bunebrivi araerTgvarovnebis Semcireba iwvevs teqnolo-

giuri araerTgvarovnebis Semcirebas; 

• Teslis dayofis kriteriumis (ρт) gamoyenebiT SeiZleba maTi or jgufad dayofa 

kalaTis centraluri mesamedidan Teslebis aRebiT (ρт < 0,7 g/sm); 
• Teslis saSualo ekvivalentur diametrze (dэ-ze) fermentebis aqtiurobis damoki-

debulebis analizi mowmobs imas, rom miRebuli maCvenebeli SeiZleba miCneul 

iqnes¬kalaTis centraluri mesamedidan Teslebis aRebis kriteriumad (dэ < 6,0 mm); 
• fermentebis aqtiurobis fedorovis kriteriumze (Fe) damokidebulebam aCvena, 

rom Teslebis dayofa SeiZleba gamowveuli iyos aerodinamikuri TvisebebiT, rac 

SesaZlebelia am kriteriumis cvlilebebis mTel diapazonSi. 
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CHEMICAL TECHNOLOGY 
 

HETEROGENEITY OF THE FINE FRACTION OF SUNFLOWER SEEDS IN 
ENZYME ACTIVITY 

M. Siradze, M. Kukuladze, N. Medzmariashvili, N. Neparidze, E. Chkhaidze, S. Dzneladze 

(Georgian Technical University) 
 

Resume. It has been established that the separation of seeds by natural heterogeneity It is advisa¬ble to 
carry out using the developed fractionation technology. 

 Separation of seeds into two fractions is envisaged (large and small) and priority processing of the small 
fraction containing the seeds of the central third of the basket. Large fractions of seeds can be stored for a long 
time. 

 
 Keywords: basket; enzyme activity; fine fraction; natural heterogeneity; physiology; seed. 
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qimiuri teqnologia 

 

 

mzesumziras Teslis msxvili fraqciis araerTgvarovneba fermentuli 

aqtiurobiT 

manana siraZe, sofio ZnelaZe, nino meZmariaSvili, marina kukulaZe, nino 

nefariZe, ekaterine CxaiZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: naSromSi ganxilulia korelaciuri matrica, romlis mixedviTac mzesum-

ziras Teslis msxvili fraqciis bioqimiuri maCveneblebi mWidrodaa dakavSirebuli 

Teslebis teqnologiuri Tvisebebisa da maTSi mimdinare daJangvis procesebis ganmsaz-

Rvrel maxasiaTeblebTan.  

dadgenilia, rom Teslebis dafraqcieba zeTis mJavuri ricxvis mixedviT, fer-

mentebis aqtiurobis donidan gamomdinare, maTi jgufebad dayofis SesaZleblobas 

iZleva. 
 

sakvanZo sityvebi: araerTgvarovneba; aqtiuroba; bioqimiuri maCveneblebi; va-

riaciis koeficienti; katalaza; lipolizuri; hidrolizuri fermentebi; msxvili 

fraqcia. 

 

Sesavali 

mzesumziras Teslis masis araerTgvarovneba ZiriTadad damokidebulia TiToe-

uli Teslis dedobriv (genetika) araerTgvarovnebaze, rac gamowveulia misi fizio-

logiuri mdgomareobiT. Teslebis araTanabari ganviTareba kalaTebSi aisaxeba maT 

bioqimiur, teqnologiur da fizikur-meqanikur maCveneblebze. am sakiTxebTan dakav-

Sirebul kvlevebSi arasakmarisadaa Seswavlili Teslebis fermentebis aqtiurobiT 

gamowveuli araerTgvarovneba, rac ar asaxavs misi aRmofxvris gzebs. 

 

ZiriTadi nawili 

mzesumziras Teslis msxvili fraqciis araerTgvarovneba SeiZleba warmoiqmnas 

maT fermentuli sistemis aqtivaciaze teqnologiuri meTodebis sxvadasxva zemoqme-

debis Sedegad. 
mzesumziras Teslis msxvili fraqciis axlad aRebuli 11,8 %-mde tenianobis 

mqone Teslebis Senaxva 34_36°0С-ze iwvevs maTi fermentebis aqtiurobis araerTgav-

rovnebis mniSvnelovan gazrdas (nax. 1). 

 



62 
 

 
 

    

nax. 1. hidrolituri da damJangveli fermentebis aqtiurobis damokidebuleba axlad 

aRebuli 11,8 %-mde tenianobis Teslebis 34_36°0С-ze Senaxvis xangrZlivobaze 

 

Senaxvis pirveli 40 sT-is ganmavlobaSi hidrolizuri fermentebis aqtiuroba 

damJangvelebis stabiluri aqtiurobisas umniSvneloa. SemdgomSi lipolizuri fer-

mentebis aqtiuroba intensiurad izrdeba. lipazebisaTvis maqsimaluri aqtiuroba 

aRiniSneba 80 sT-iani Senaxvis Semdeg, fosfolipazebisaTvis (A + B) – 90 sT-iani 
Senaxvis Semdeg. SemdgomSi am fermentebis aqtiuroba mkveTrad mcirdeba, xolo 100 

sT-iani Senaxvis Semdeg Zlier izrdeba fosfolipazis (A + B) aqtiuroba. amasTan, 

xdeba obis gamovlineba, risTvisac damaxasiaTebelia lipolizuri fermentebis (gan-

sakuTrebiT fosfolipazis) maRali aqtiuroba [1]. 
damJangveli fermentebis aqtiuroba icvleba sxvadasxvagvarad [1, 2]. magaliTad, 

katalazis aqtiuroba 60 sT-iani Senaxvis Semdeg mkveTrad mcirdeba da 110 sT-iani 

Senaxvs Semdeg aRar fiqsrdeba, xolo lipooqsigenazis aqtiuroba 70 sT-iani Sena-

xvis Semdeg mkveTrad izrdeba. 

ase rom, axlad aRebuli Teslebis Senaxvisas 60–90 sT-is ganmavlobaSi 11,8 % 

tenanobisas da 34_36°0С-ze maTi fermentuli kompleqsis aqtiuroba SeiZleba sagr-

Znoblad Seicvalos. 

Teslebis Sesabamis mdovre (dasvenebul) mdgomareobaSi moyvanisas sxvadasxva 

teqnologiuri operacia sxvadasxvanairad moqmedebs rogorc fermentebis aqtiu-

robis absolutur sidideze, ise mis araerTgvarovnebaze. mosalodnelia, rom Se-

naxvisas yoveli jgufis Teslebis xarisxi sxvadasxvanairad Seicvalos. 

bioqimiuri maCveneblebis mixedviT Teslebis dayofa saSualebas iZleva miRe-

bul iqnes erTgvarovani jgufebi sawyisi monacemebiT da moqmedebiT Semdgomi Se-

naxvisaTvis.  

amocana gadaiWra statikuri meTodebis daxmarebiT [3], rasac safuZvlad daedo 

monacemebi, romlebic axasiaTebda mzesumziras Teslebis sawarmoo partiebs. gamo-

kvleul iqna Teslebis warmomadgenlobiTi nimuSebi ara umetes 9,0 % tenianobiT. 

miRebuli Sedegebi mocemulia 1-l cxrilSi. 

 

 

 

 



63 
 

cxrili 1 

Teslebis warmomadgenlobiTi nimuSebis gamokvlevis Sedegebi  

  

maCveneblebi 

saSualo 

mniSvneloba 

saSualokvadra- 

tuli gadaxra 

variaciis 

koeficienti 

 

Teslis zeTSemcveloba, % 

mSral nivTierebaSi 

46,72 2,92 6,25 

minarevebi, % 

nagviani 

zeTovani  

 

4,24 

2,83 

 

2,81 

2,50 

 

51,17 

88,42 

Teslis zeTis mJavuri 

ricxvi, mg KOH 
 

3,85 

 

2,02 

 

60,26 

Teslis zeTis zeJanguri 

ricxvi, % J2  
 

0,30 

 

0,30 

 

100,00 

fofolipidebi zeTSi, % 0,34 0,08 23,30 

yavisferi pigmentebi, mg/g 0,29 0,28 97,24 

Teslis aRmoceneba, %  40,9 27,08 66,21 

 

Seswavlili maCveneblebi xasiaTdeba maRali variaciis koeficientiT, rac 

farTo diapazonze maTi gaTvlebis Sefasebis SesaZleblbas iZleva. Teslebis ze-

Tovnebis SedarebiT dabali variaciis koeficientebi da fosfatidebis Semcveloba 

laboratriulad gamoxdil zeTSi am maCveneblebisaTvis normaluria, vinaidan asa-

xavs am kulturebis zonaSi moyvanili Teslebis kulturebis jiSebis Tavisebure-

bebs. 

miRebuli korelaciuri matricidan Cans, rom bioqimiuri maCveneblebi mWid-

rodaa dakavSirebuli yvela maCvenebelTan, romlebic gansazRvravs Teslebis teqno-

logiur Tvisebebs da maTSi mimdinare daJangvis procesebs. magaliTad, dabali si-

cocxlisunarianobis mqone Teslebs, maTi aRmocenebidan gamomdinare, aqvs gazrdili 

mJavuri ricxvi da Seicavs mniSvnelovani raodenobis JangviT produqtebs. 

bioqimiuri maCveneblebi gansakuTrebiT mWidrodaa dakavSirebuli Teslis mJa-

vur ricxvebTan. dabali mJavuri ricxvebis mqone Teslebs axasiaTebs maRali li-

pazuri aqtiuroba da aRmocenebadoba, aseve lipoqsigenazis dabali aqtiuroba. maTSi 

SesaZlebelia aRebis Semdgomi damwifebis procesebis mimdinareoba [4]. maRali mJa-

vuri ricxvis mqone marcvlebSi aRmoCenilia lipoqsigenazis maRali aqtiuroba da-

bali aRmocenebisa da JangviTi produqtebis gazrdili raodenobis dros. 

mJavuri ricxvis kavSirebis analizisas dadginda korelaciis maRali koefi-

cientebi praqtikulad yvela Seswavlili maCveneblebiT. yvelaze maRali koefici-

enti dafiqsirda Teslebis zeTianobasa da maT mJavur rcxvs Soris. am kavSiris 

uaryofiTi mniSvneloba SeiZleba iyos Teslebis aRebis Semdgomi damwifebis da 

maTSi hidrolizuri procesebis Sedegi. 

Sesadarebel maCveneblebs Soris mJavur ricxvs TeslebSi aqvs maqsimaluri 

raodenobis mniSvnelovani korelaciis koeficientebi da udidesi integrirebuli 

Zala, amitom, igi SeiZleba miCneul iqnes warmomadgenlobiT maCveneblad, romelic 

axasiaTebs Teslis masis xarisxs gamokvleuli maxasiaTeblebis mTeli erTobliobis 

gaTvaliswinebiT. es mizanSewonilia imitomac, rom miRebuli zeTebis xarisxi fas-

deba swired am maCvenebliT da maT Soris damyarebulia statikuri kavSiri. 
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rafsis Teslis analogiuri kvlevebis saSualebiT dadginda, rom xarisxis 

yvelaze saimedo maCvenebels warmoadgens zeTis mJavuri ricxvis maRali mniSvne-

loba, Teslebis kuTri gamtaroba, maTi yavisferi Seferiloba [5]. 

analizma cxadyo, rom mJavuri ricxvis mixedviT Teslebis dayofam SesaZlebeli 

gaxada Teslebis ergvarovani partiebis bioqimiuri maCveneblebis (kerZod, fermen-

tebis aqtiurobisa da aRmocenebis) arCeuli kriteriumis Sesabamisad formireba. 

Teslebis yoveli jgufis fermentebis aqtiurobis gansazRvruli farglebis gaT-

valiswinebiT (nax. 2) SeiZleba zeTis mJavuri ricxvis mixedviT Teslebis dayofa 

Semdeg jgufebad:  

• pirveli _ 1 mg КОН-mde,  
• meore _ 1-dan 2-mde,  
• mesame _ 2-dan 4-mde, 
• meoTxe _ 4-ze meti mg КОН. 
 

 

 
 

nax. 2. hidrolizuri da damJangveli fermentebis aqtiurobis damokidebuleba  

mzesumziras axlad aRebuli Teslebis mJavur ricxvTan: a _ Teslis masala  

dayofili bunebrivi araerTgvaovnebis mixedviT; b _ sawarmo narevebi  

dauyofeli bunebrivi araerTgvarovnebis mixedviT 

 

Teslebis dafraqciebis aseTi sistemis efeqtianoba Sefasda 7,0 %-mde teni-

anobis mqone Teslebis partiaze. miRebuli Sedegebi mocemulia me-2 cxrilSi.  
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cxrili 2 

Teslebis dafraqciebis sistemis efeqtianobis Sefaseba jgufebis mixedviT  

 

fermentebis 

aqtiuroba 

Teslebis jgufi mJavuri ricxviT 

pirveli meore mesame meoTxe 

A 
ა 

 

0,008-0,020 

 

0,011-0,027 

 

0,018-0,053 

 

0,006-0,021 

ბ 0,022-0,030 0,021-0,038 0,016-0,034 0-0,16 

𝐴𝐴(A+B)     

ა 0,003-0,008 0,005-0,009 0,007-0,018 0,003-0,009 

ბ 0,004-0,010 0,004-0,011 0,001-0,009 0-0,001 

𝐴𝐴0 
ა 

 

0,0001-0,0006 

 

0,0001-0,0008 

 

0,0002-0,0012 

 

0,0005-0,0062 

ბ 0,0003-0,0020 0,0005-0,0020 0,0010-0,0025 0,0023-0,0130 

𝐴𝐴 
ა 
ბ 

 

0,0018-0,0027 

0,0010-0,0120 

 

0,0012-0,0020 

0,0030-0,0080 

 

0-0,0009 

0-0,0009 

 

0-0,0003 

0 

     

  
saTesle masalis fermentebis aqtiurobis cvlilebis xasiaTi Seesabameba gamo-

yofil jgufebs. hidrolizuri fermentebis aqtiuroba mesame jgufis samrewvelo 

partiebSi gacilebiT dabalia, vidre pirvel da meore jgufebSi, rac kidev erTxel 

miuTiTebs mniSvnelovan cvlilebebze fermentebis moqmedebisas umniSvnelo Tburi 

zemoqmedebis dros. zeTis mJavuri ricxvis mixedviT Teslebis dafraqcieba, fer-

mentebis aqtiurobis donidan gamomdinare, maTi jgufebad dayofis SesaZleblobas 

iZleva. 
 

daskvna 

Catarebuli eqsperimentis safuZvelze dadginda, rom:  

• garkveuli droisa da temperaturis pirobebSi sagrZnoblad icvaleba maTi fer-

mentuli kompleqsis aqtiuroba axlad aRebuli maRaltenSemcveli Teslebis Se-

naxvisas; 

• bioqimiuri maCveneblebis mixedviT Teslebis dayofa sawyisi monacemebiTa da 

moqmedebiT Semdgomi Senaxvisas erTgvarovani jgufebis miRebis saSualebas iZ-

leva;  

• maRali mJavuri ricxvis mqone marcvlebSi aRmoCenilia lipoqsigenazis maRali 

aqtiuroba dabali aRmocenebiT da JangviTi produqtebis gazrdili raodenobiT; 

• yvelaze maRali korelaciis koeficienti dafiqsirebulia Teslebis zeTianobasa 

da maT mJavur rcxvs Soris. am kavSiris uaryofiTi mniSvnelobaa mzesumziras 

Teslebis aRebis Semdgomi damwifeba da maTSi hidrolizuri procesebis mimdi-

nareobis Sedegi. 
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CHEMICAL TECHNOLOGY 
 

HETEROGENEITY OF LARGE FRACTION OF SUNFLOWER SEEDS IN ENZYME 
ACTIVITY 

M. Siradze, S. Dzneladze, N. Medzmariashvili, M. Kukuladze, N. Neparidze, E. Chkhaidze 

(Georgian Technical University) 
 

Resume. In the work, from the correlation matrix we obtained, it is clear that biochemical indicators 
(seed germination and enzyme activity) are closely related to all indicators, characterizing the technological 
properties of seeds and the oxidation processes occurring in them. 

It has been established that fractionation of seeds by the acid number of the oil makes it possible to 
divide them into groups and by the level of enzyme activity. 

 
 Keywords: activity; biochemical parameters; catalase; enzimes; heterogeneity; hydrolytic; large 

fraction;lipolytic. 
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kvebis mrewveloba 

 

 

sakoniake Rvinis distilatebisa da qarTuli teqnologiebiT 

miRebuli Rvinis distilatebis SedarebiTi gamokvleva 

mariam lolaZe, nugzar baRaTuria, genadi baRaTuria  

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti) 

 

reziume: kvebis mrewvelobis samecniero-kvleviT institutsa da saqarTvelos sxva 

samecniero organizaciebSi Catarebuli mravalwliani gamokvlevebiT dadginda, rom 

sakoniake spirtebTan SedarebiT gacilebiT ufro maRali xarisxis Rvinis distilatebi 

miiReba yurZnis gadamuSavebis kaxuri (tkbilis daduReba da miRebuli Rvinis davargeba 

srul WaWaze da gamoxda) da imeruli (tkbilis dadauReba da miRebuli Rvinis da-

vargeba 5 % WaWaze da gamoxda) xerxis gamoyenebiT. 
 

sakvanZo sityvebi: gamoxdა; raxis zeTi; Rvinis distilati; WaWa. 

 

Sesavali 

raxis zeTi spirtuli duRilis Tanmdevi produqtia da Seicavs erTatomian 

alifatur spirtebs (С3 _ С10), rTul eTerebsa da sxva naerTebs (sul 40-mde kom-

ponents), romelTagan dReisaTvis identificirebulia 27 [2]. aRsaniSnavia, rom 

umaRlesi spirtebi Seadgens raxis zeTis mTliani kompleqsis 85 %-s. am spirtebis 

Warbi raodenobiT arseboba Rvinosa da Rvinis distilats sZens siuxeSes. 

Rvinis distilatis qimiuri Sedgenilobis formirebis ZiriTadi ganmsazRvreli 

faqtoria Rvinomasalis gamoxda. Ggamoxdis procesSi Rvinis calkeuli kompo-

nentebis erTmaneTTan urTierTqmedebis Sedegad mniSvnelovnad icvleba misi aqro-

ladi komponentebis Sedgeniloba [3, 4].  
gamoxdis procesSi SesaZlebelia Rvinisagan ara marto eTilis spirtis gamo-

yofa, aramed gadasadeni Rvinisa da Rvinomasalisagan Tburi zemoqmedebis Sedegad 

warmoqmnili aqroladi komponentebiT spirtis Semcveli distilatis gamdidreba [4].  
arsebuli gamokvlevebis Sesabamisad, raxis zeTis Semcveloba nedl spirtSi 

ufro maRalia, vidre sawyis RvinomasalaSi. Nnedli spirtis fraqcionirebisas raxis 

zeTis ZiriTadi masa gadadis Tavnaxad da Suanaxad fraqciebSi, xolo bolonaxad 

fraqciasa da Rvinomasalis gadadenis Sedegad darCenil kubis narCenSi umaRlesi 

spirtebis Semcveloba umniSvneloa [4]. 

aRsaniSnavia, rom swored raxis zeTebi aniWebs distilirebul spirtian sas-

melebs damaxasiaTebel gemosa da aromats. Aam nivTierebebis gareSe koniaki da viski, 

iseve rogorc qarTuli WaWis arayi da sxva distilirebuli sasmelebi, warmoadgens 

wyliT ganzavebul reqtificirebul spirts, anu “vodkas” da, amdenad, ver asaxavs 
viskis, koniakisa da sxva sasmelebis Taviseburebebs [5]. 
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axlo warsulSi xorblis arayi iTvleboda yvelaze uvnebel alkoholur sas-

melad, radganac reqtifikaciis Sedegad masSi raxis zeTis Semcveloba minimumamde 

iyo dayvanili. magram gaugebaria is faqti, Tu ratom loTdeba da alkoholisadmi 

damokidebuli xdeba swored aryis momxmarebeli daavadebuli adamianebis 70 % [6].  
bolo wlebis gamokvlevebiT dadginda, rom raxis zeTi icavs organizms eTilis 

spirtis mavne zemoqmedebisagan, radgan mas SeuZlia RviZlis gaaqtiureba manam, sanam 

spirti moaxdens organizmze uaryofiT zemoqmedebas. rac ufro sufTaa Sxami (am 

SemTxvevaSi eTilis spirti), miT ufro saSiSia igi, vinaidan iwvevs alkoholisadmi 

swraf SeCvevas [7, 8].  
komponentebi, romlebic minarevebis saxiT minimaluri raodenobiTaa koniakSi, 

viskSi, WaWis araysa da sxva distilirebul sasmelebSi, xels uSlis alkoholuri 

damokidebulebis ganviTarebas adamianis organizmSi da am TvalsazrisiT dadebiTad 

moqmedebs sasmelebis uvneblobaze [8]. dadgenilia isic, rom naturaluri da da 

sinTezuri eTilis spirti praqtikulad erTnairia mwvave toqsikurobis Tvalsa-

zrisiT (letaluri moqmedeba, narkotikuli moqmedeba, mwvave postintoqsikaciis 

mdgomareobis ganviTarebis provocirebis unari) [5, 8]. 

literaturaSi arsebuli monacemebis [5, 8] gaanalizebis Semdeg didi albaTobiT 

SeiZleba imis Tqma, rom tradiciuli teqnologiiT warmoebuli rusuli alkoholiani 

sasmeli „samagoni“ toqsikurobis TvalsazrisiT praqtikulad ar gansxvavdeba maRali 

siwmindis reqtificirebuli eTilis spirtis wyalsxsnarisagan, anu „vodkisagan“. 

faqtobrivad, maRali xarisxis „samogoni“ warmoadgens msoflios sxvadasxva qveyanaSi 

samrewvelo masStabiT warmoebuli distilirebuli sasmelebis didi asortimentis 

analogs (koniaki, viski, kalvadosi, romi, tekila, WaWa, grapa da a.S.).  
aRsaniSnavia, rom qveynebSi, sadac gavrcelebulia aseTi distilirebuli sas-

melebis moxmareba, alkoholTan dakavSirebuli sikvdilianobis done gacilebiT 

ufro dabalia, vidre ruseTSi, sadac ZiriTadad popularul sasmelad iTvleba 

wyalSi gaxsnili reqtificirebuli eTilis spirti _ vodka [6]. igive iTqmis finur 

arayze „finlandia“, romelic aseve damzadebulia umaRlesi siwmindis reqtifici-

rebul eTilis spirtze. 
 

ZiriTadi nawili 

Cven mier gamokvleul iqna sxvadasxva tipis Rvinis qvevrSi durdosa da durdos 

gareSe dayovnebis xangrZlivobis gavlena Rvinosa da Rvinis distilatSi raxis 

zeTebis Semcvelobaze. kvlevis obieqtad gamoyenebuli iyo rqawiTelis jiSis yurZ-

nisagan damzadebuli 3 tipis Rvino – evropuli (yurZnis tkbilis daduReba uWaWod), 

imeruli (tkbilis daduReba 5 % WaWaze) da kaxuri (sruli durdos daduRebiT 

miRebuli Rvino). am Rvinomasalebis gamoxdis Sedegad miRebul iqna Sesabamisi Rvinis 

distilatebi.  

1-liNnax-is monacemebidan Cans, rom, Tu RvinomasalaSi, magaliTad, raxis zeTis 

Semcveloba meryeobs 280-dan 410 mg/l zRvrebSi, imave Rvinis gamoxdis Sedegad 

miRebul distilatSi es maCvenebeli bevrad ufro maRalia (1400–2500 mg/l).  

absoluturad gansxvavebuli xasiaTi aqvs raxis zeTis Semcvelobis dinamikis 

amsaxvel mrudebs. Tu RvinoSi raxis zeTebis Semcvelobis dinamikis amsaxvel mru-

debs aqvs erTgumbaTiani mrudis saxe yvela tipis RvinisaTvis (evropuli, imeruli, 

kaxuri), Sesabamis Rvinis distilatebSi umaRlesi spirtebis dagroveba gansxvave-
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bulad mimdinareobs. kerZod, imeruli tipis RvinoSi durdoze dayovnebis xangrZli-

vobis zrdasTan erTad Rvinis distilatSi raxis zeTis Semcveloba mcirdeba, 

evropuli da kaxuri tipis Rvinomasalebis gamoxdis Sedegad miRebulSi ki, piriqiT 

– matulobs. yvelaferi es miuTiTebs im gardaqmnebis Sesaxeb, romlebic fiqsirdeba 

Rvinomasalis gamoxdis procesSi. ase rom, gamoxdis procesi ar warmoadgens Rvinis 

aqroladi nivTierebebis distilatSi ucvlelad gadatanis process. 

 

 
nax. 1. raxis zeTebis Semcvelobis dinamika evropuli (a), imeruli (b) da kaxuri tipis (c) 
Rvinoebsa da Rvinis distilatebSi Rvinis durdosa da Rvinis distilatis muxis kasrSi 

davargebisas: A _ Rvinoebis davargeba qvevrSi; B – imave Rvinoebis distilatebi;  

C _Ddistilatebis davargeba muxis kasrSi  

ganxilulia sxvadasxva tipis Rvinoebis gamoxdis Sedegad miRebuli distila-

tebis (evropuli, imeruli, kaxuri) muxis kasrebSi davargebisas maTSi raxis zeTis 

Semcvelobis dinamikis amsaxveli mrudebi (nax. 1, C), ramelTa analizi gviCvenebvs, 

rom evropuli da kaxuri tipis Rvinis distilatebis davargebisas raxis zeTis Sem-

cveloba pirveli erTi wlis ganmavlobaSi mcirdeba, xolo Semdeg wels izrdeba da 

TiTqmis sawyisi Semcvelobis dones aRwevs. rac Seexeba imeruli tipis Rvinis dis-

tilats, am ukanasknelis muxis kasrSi davargebisas masSi raxis zeTis ASemcveloba 

umniSvnelod, magram mainc ganuxrelad izrdeba. 

me-2 da me-3 nax-ebis monacemebis Sedarebam cxadyo, rom izoamilis spirtis 

Rvinosa da Rvinis distilatSi Semcvelobis dinamikis amsaxveli mrudebi praqtiku-

lad ar gansxvavdeba erTmaneTisagan, rac SeiZleba imiT aixsnas, rom es ukanaskneli 
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raxis zeTis ZiriTadi komponentia da aRniSnuli zeTis qimiuri Sedgenilobis  

85 %-s Seadgens. 

 

 nax. 2. izoamilis spirtis Semcvelobis dinamika evropuli (a), imeruli (b)  
da kaxuri tipis (c) Rvinoebsa da Rvinis distilatebSi Rvinis durdosa da Rvinis 

distilatis muxis kasrSi davargebisas: A _ Rvinoebis davargeba qvevrSi;  
B – imave Rvinoebis distilatebi; C _Ddistilatebis davargeba muxis kasrSi  

 

me-3 A nax-is monacemebidan Cans, romYyvelaze maRali xarisxis Rvino miiReba 

yurZnis imeruli xerxiT gadamuSavebisas. igive monacemebi adasturebs im udavo faq-

tsac, rom rogorc evropuli, ise imeruli da kaxuri tipis Rvinoebi unda gamoixados 

daduRebisTanave (rogorc maTi durdoze da durdos gareSe, ise Semdgomi davargebis 

gareSe), radganac qvevrSi davargebisas Rvinis distilatis xarisxi uaresdeba. 

aRsaniSnavia, rom imeruli da kaxuri Rvinis distilatebis muxis kasrSi davargebisas 

miiReba ufro maRali xarisxis Rvinis distilati sakoniake Rvinis distilatTan 

SedarebiT (nax. 3, C).  
Sesaval nawilSi, literaturaSi arsebul monacemebzze dayrdnobiT dasabu-

Tebulia is faqti, rom raxis zeTi distilirebuli alkoholiani sasmelebis 

aucilebeli Tanmdevi komponentia, romelic xels uwyobs nabaxusevis sindromisa da 

alkoholisadmi miCvevis sindromis Semcirebas. 
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 nax. 3. evropuli (a), imeruli (b) da kaxuri tipis (c) Rvinoebisa da Rvinis distilatebis 

xarisxis maCvenebeli diagramebi Rvinis durdosa da Rvinis distilatis muxis kasrSi 

davargebisas: A _ Rvinoebis davargeba qvevrSi; B – imave Rvinoebis distilatebi;  

C _Ddistilatebis davargeba muxis kasrSi 

rac Seexeba raxis zeTis gavlenas Rvinisa da Rvinis distilatebis xarisxze, 

aq raime korelaciuri damokidebuleba raxis zeTis raodenobasa da aRniSnuli sas-

melebis organoleptikur maCveneblebs (aromati da gemo) Soris (rac sasmelebis 

sadegustacio SefasebiT dgindeba) ar aris dafiqsirebuli. es faqti, savaraudod, 

SeiZleba imiT aixsnas, rom, erTi mxriv, yurZnis durdos myari nawilebidan (iseve 

rogorc muxis kasris tkeCidan) gamowliluli nivTierebebi aqtiurad urTierTqme-

debs yurZnis Rvinisa da masSi arsebuli yurZnis spirtis (Rvinis distilatis) kom-

ponentebTan da, meore mxriv, zogierTi aqroladi nivTiereba (spirtebi, eTerebi) 

zemoqmedebas axdens eqstraqtul nivTierebebze [9].  
yvela es gardaqmna aseve rTuldeba imiT, rom Rvinomasalasa da spirtSi gax-

snili Jangbadi urTierTqmedebs bevr aqrolad da araaqrolad nivTierebaze, ris 

Sedegadac warmoiqmneba sxvadasxva dasaxelebis nivTierebebi [9].  

qimiuri procesebis garda, WaWis spirtebis muxis kasrebSi davargebisas mimdi-

nareobs intensiuri fizikuri gardaqmnebi, rac gulisxmobs wylis, spirtisa da mTe-

li rigi aqroladi nivTierebebis aorTqlebas. amis Sedegad xdeba Znelad aqroladi 

da araaqroladi nivTierebis Semcvelobis koncentrireba. es ki arTulebs qimiuri 

procesebis gamokvlevas da gavlenas axdens mis Sedegebze [9]. yovelive es gamoric-
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xavs raime kanonzomierebis (korelaciuri damokidebulebis) dadgenis SesaZleb-

lobas raxis zeTis raodenobriv Semcvelobasa da sadegustacio Sefasebebs Soris 

rogorc Rvinis, ise misgan gomoxdili distilatebis SemTxvevaSi. 

 

daskvna 

evropuli, imeruli da kaxuri tipis Rvinoebis qvevrSi da Rvinis distilatebis 

muxis kasrSi davargebisas ar SeiniSneba korelaciuri urTierTkavSiri maTSi ar-

sebul raxis zeTis raodenobriv Semcvelobasa da sadegustacio maCveneblebs Soris.  

yurZnis durdos qvevrSi davargebisas misgan miRebuli Rvinis xarisxi ganux-

relad umjobesdeba da aqve unda aRiniSnos isic, romAyvelaze maRalli xarisxis 

Rvino miiReba yurZnis imeruli xerxiT gadamuSavebisas.  

Rvinis MmaRalxarisxovani distilatebis misaRebad rogorc evropuli, ise ime-

ruli da kaxuri tipis Rvinoebi unda gamoixados Rvinis daduRebisTanave, maTi Sem-

dgomi davargebis gareSe.  

imeruli da kaxuri tipis Rvinis gamoxdiT miRebuli distilatebi warmoadgens 

qarTuli nacionaluri sasmelebis distilatebs, romlebic saqarTveloSi unda iwar-

moebodes yurZniseuli warmoSobis adgilis dasaxelebis mixedviT. aqve SevniSnavT, 

rom imeruli da kaxuri Rvinis distilatebis muxis kasrSi davargebisas miiReba 

sakoniake Rvinis distilatTan SedarebiT bevrad ufro maRali xarisxis distilati. 
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FOOD INDUSTRY 
 

COMPARATIVE STUDY OF COGNACDISTILLATES ANDWINE DISTILLATES 
OBTAINED USING GEORGIAN TECHNOLOGIES 

M. Loladze, N. Bagaturia, G. Bagaturia 

(Research Institute of Food Industry, Georgian Technical University) 
 

Resume. Long-term research conducted at the Georgian Research Institute of Food Industry and other 
scientific organizations in Georgia has established that significantly higher quality wine distillates can be 
obtained in comparison with cognac distillate (fermentation of the wort, aging of the fermented wine without 
the participation of solid parts of the wine and its subsequent distillation) when processing grapes by Kakheti 
(fermentation of the wort, aging of the fermented wine on the hard parts of the grapes and its subsequent 
distillation) and Imeretian (fermentation of the wort, aging of the wine material on 5% of the hard parts of the 
grapes and its subsequent distillation) methods. 

 
 Keywords: chacha; distillation; fuseloil; wine distillate. 
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kvebis mrewveloba 

 

 

oრganuli mJavebis Semcvelobis dinamika evropuli, imeruli da 

kaxuri tipis Rvinoebis qvevrSi da Rvinis distilatebis  

muxis kasrSi davargebisaს 

mariam lolaZe, nugzar baRaTuria, elene kalatoziSvili,  

genadi baRaTuria  

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero kvleviTi 

instituti) 
 

reziume: Catarebuli gamokvlevebiT dadginda, rom ar arsebobs korelaciuri kav-

Siri Rvinisa, da Rvinis distilatebis xarisxsa da maTSi arsebuli organuli mJavebis 

Semcvelobas Soris.  

evropul da kaxuri tipis RvinoebTan SedarebiT bevrad ukeTesi xarisxis Rvi-

noebis miRebaa SesaZlebeli yurZnis imeruli xerxiT gadamuSavebisas.  

imeruli da kaxuri tipis Rvinis gamoxdiT miRebuli distilatebi warmoadgens 

qarTuli nacionaluri sasmelebis distilatebs, romlebic ar ganekuTvneba arc WaWis 

arays da arc koniakis tipis sasmelebs. rogorc imeruli, ise kaxuri Rvinis distila-

tebis muxis kasrSi davargebisas miiReba ufro maRali xarisxis distilatebi, vidre 

sakoniake Rvinis distilatebia. am distilatebisagan damzadebuli yurZniseuli war-

moSobis sasmelebis (romlebsac meRvineobis praqtikaSi analogi ar gaaCnia) sxelwo-

deba SeirCeuli unda iqnes maTi adgilwarmoSobis mixedviT (magaliTad,^eniseli, gremi, 

varcixe da a.S.). 
 

sakvanZo sityvebi: davargeba; distilati; organuli mJavebi; qvevri; Rvino. 

 

Sesavali 

Rvinisa da vaSlis mJavebi yurZensa da RvinoSi arsebuli 30 dasaxelebis orga-

nuli mJvebis 90 %-s Seadgens. maT Soris Rvinis mJava specifikuri mJavaa da yurZensa 

da RvinoSi Semaval yvelaze Zlier organul mJavas warmoadgens. ukanaskneli mona-

cemebis mixedviT, vazi is erTaderTi evropuli mcenarea, romlis nayofSic (yurZenSi) 

aRniSnuli mJava sinTezirdeba [1, 2].  

Cven mier gamokvleulia qvevrSi durdoze daduRebuli Rvinis organuli mJavebis 

raodenobrivi Semcvelobis dinamika durdozeve davargebisas; gamokvleulia aseve 

qvevrSi durdoze davargebuli Rvinis spirtSi organuli mJavebis Semcvelobis damo-

kidebuleba imave Rvinis gamoxdis Sedegad miRebul distilatSi am distilatis muxis 

kasrSi davargebisas. 

 
ZiriTadi nawili 

1.Ggamokvlevis Sedegebi da maTi gansja 

Rvinis mJavas koncentracia RvinoSi (vaSlmJavasTan erTad) yvelaze maRalia sxva 

organul mJavebTan SedarebiT. Rvinis simJaves ZiriTadad gansazRvravs Rvinis mJava, 
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romelic, Tavis mxriv, ganapirobebs rogorc Rvinis gemur Tvisebebs, ise mis sta-

bilurobas; amasTan, xels uSlis baqteriebis gamravlebas da simRvrivis warmoqmnas. 

garkveul pirobebSi xdeba Rvinidan Rvinis mJavas marilebis (kaliumis tartaratebis) 

gamoleqva. Rvinis mJavas oTxi izomeridan (L-izomeri, D-izomeri, optikurad araaqtiuri 

mezoRvinisa da yurZnis mJavebi) RvinoSi ZiriTadad gvxvdeba D-forma [2].  

Rvinis mJavas Semcveloba RvinomasalebSi kanonzomierad mcirdeba samive tipis 

(evropuli, imeruli da kaxuri) RvinoebSi (nax. 1), xolo, rac Seexeba saerTo mJavebis 

Semcvelobis maCvenebels, igi mkveTrad mcirdeba durdos qvevrSi davargebis 

procesSi kaxuri tipis RvinomasalaSi, imeruli da evropuli tipis RvinomasalaSi 

daZvelebis ori Tvis Semdeg ki praqtikulad erT doneze rCeba (nax. 4, A). 

 

nax. 1. Rvinis mJavas Semcvelobis dinamika evropuli (a), kaxuri (b) da imeruli (c) tipis 
Rvinomasalebis qvevrSi davargebisas: 0 – axlad daduRebuli durdos Rvinomasala; 1 _ 

davargebis 1 Tvis Semdeg; 2 _ davargebis 2 Tvis Semdeg; 3 – davargebis 3 Tvis Semdeg; 4 _ 

davargebis 4 Tvis Semdeg 

me-2 nax-ze naCvenebia titruli mJavebis Semcveloba dauJangav RvinoSi. aseTi 

Rvino miRebul iqna ukusarqvliT aRWurvil WurWelSi yurZnis durdos daduRebisas. 

aseT pirobebSi dayenebuli Rvino aseTive pirobebSi vargdeboda durdoze 4 Tvis 

ganmavlobaSi. warmodgenili monacemebidan Cans, rom samive tipis RvinoSi organuli 

mJavebis raodenobas mkveTri cvlilebebi ar ganucdia. 

 

 

nax. 2. CO2-is areSi daduRebuli Rvinomasalebis Qdavargebis xangrZlivobis gavlena masSi 

titruli mJavebis Semcvelobaze: 1 – daduRebuli durdo; 2 _ daduRebuli tkbili; 3 _ 

wnevis qveS daduRebuli tkbili 



76 
 

2. organuli mJavebis Semcvelobis dinamikis SedarebiTi gamokvleva  

imeruli da kaxuri tipi Rvinoebis qvevrSi durdoze da Rvinis  

distilatebis muxis kasrSi davargebisas 

aqroladi mJavebi Rvinis xarisxis erT-erTi is maCvenebelia, romelic ganisa-

zRvreba RvinoSi alifaturi erTfuZiani mJavebis (1-dan 9-mde naxSirbadis atomebis 

ricxvis) arsebobiT. aqroladi mJavebis ZiriTadi warmomadgenelia ZmarmJava, rome-

lic Seadgens maTi saerTo raodenobis 90 %-s. ZmarmJava warmoiqmneba, rogorc tkbi-

lis alkoholuri duRilis procesis meoreuli produqti. aqroladi mJavebis Sem-

cveloba RvinoebSi limitirebulia, radganac isini Rvinos sZenen usiamovno gemosa 

da suns. maTi maRali koncentraciiT arseboba miuTiTebs Rvinis mikrobul daava-

debebze. aqroladi mJavebis maRali Semcvelobis mqone Rvinoebi SeiZleba gamoswor-

des maTi axal durdoze daduRebiT. aqroladi mJavebis Semcveloba TeTr RvinoebSi 

ar unda aRematebodes 1,2 g/dm3-s, wiTel RvinoebSi _ 1,5 g/dm3-s. 

me-3 А nax-ze naCvenebia aqroladi mJavebis Semcvelobis dinamika imeruli (tkbi-

lis daduReba 5 % WaWaze) da kaxuri (tkbilis daduReba srul WaWaze) tipis Rvino-

ebis qvevrSi durdoze davargebisas. sakontrolod aRebul iqna evropuli tipis 

Rvino, romelic qvevrSi vargdeboda yurZnis myar nawilebze dayovnebis gareSe. 
 

 
 

nax. 3.Aaqroladi mJavebis Semcvelobis dinamika evropuli (a), imeruli (b)  
da kaxuri tipis (c) Rvinoebsa da Rvinis distilatebSi Rvinis durdosa da Rvinis 

distilatis muxis kasrSi davargebisas: A _ Rvinoebis davargeba qvevrSi;  
B – imave Rvinoebis distilatebi; C _ distilatebis davargeba muxis kasrSi 

 

zemoaRniSnuli monacemebis analizma cxadyo, rom aqroladi mJavebi yvelaze 

mcire raodenobiTaa warmodgenili kaxuri tipis RvinoebSi. es SeiZleba imiT aixsnas, 

rom Rvinis miRebisas alkoholuri duRili mimdinareobda durdoze da naklebi 
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raodenobis aqroladi mJavebi warmoiqmneboda,Eevropul da imeruli tipis RvinoebSi 

ki gacilebiT meti raodenobiT aqroladi mJavebi grovdeboda. am Rvinoebis qvevrSi 

davargebisas aqroladi mJavebis raodenobrivi Semcveloba umniSvnelod icvleboda. 

aseve mcire zRvrebSi icvleboda aqroladi mJavebis raodenobrivi Semcveloba aRni-

Snuli Rvinoebis gamoxdis Sedegad miRebul distilatebSi (nax. 1, B). 
mniSvnelovani cvlilebebi dafiqsirda Rvinis distilatebis muxis kasrSi davar-

gebisas. kerZod, kaxuri tipis Rvinis distilatSi orwliani davargebis Semdeg aqro-

ladi mJavebis raodenobrivi Semcveloba gaizarda 56-dan 175 mg/l-mde. imeruli tipis 

Rvinis distilatSi – 100-dan 198 mg/l-mde, xolo evropulSi – 112-dan 198 mg/l-mde.  
saerTo mJavebis Semcvelobis dinamikis amsaxveli diagramebi mocemulia me-4 

nax-ze, sadac naTlad Cans, rom kaxuri tipis RvinoebSi saerTo mJavebis Semcveloba 

mkveTrad mciredeba maTi durdoze davargebisas, rac SeiZleba gamowveuli iyos maTi 

urTierTqmedebiT durdosagan eqstrahirebul nivTierebebTan. Aamas adasturebs is, 

rom evropuli da imeruli tipis RvinoebSi da maTgan miRebul distilatebSi es 

cvlilebebi umniSvneloa.  

saerTo mJavebis Semcvelobis mniSvnelovani zrda aRiniSneba distilatebis mu-

xis kasrSi davargebisas. es kanonzomiereba erTnairad samarTliania samive tipis Rvi-

nis distilatebisaTvis, rac imaze miuTiTebs, rom organuli mJavebiT Rvinis dis-

tilatebis gamdidreba ZiriTadad muxis tkeCidan maTi eqstrahirebiT xorcieldeba.  
aqtiuri mJavianoba damokidebulia wyalbadis ionebis koncentraciaze da aRi-

niSneba maCvenebliT pH (wyalbadis ionebis koncentraciis uaryofiTi logariTmi). 

pH mniSvnelovania yurZnis tkbilisa da Rvinis dasaxasiaTeblad, kerZod, igi gan-

sazRvravs Rvinis mdgradobas rZemJavasa da sxva mJavebis mimarT. 

 
nax. 4. saerTo mJavebis Semcvelobis dinamika evropuli (a), imeruli (b) da kaxuri tipis (c) 
Rvinoebsa da Rvinis distilatebSi Rvinis durdosa da Rvinis distilatis muxis kasrSi 

davargebisas: A _ Rvinoebis davargeba qvevrSi; B – imave Rvinoebis distilatebi;  
C _Ddistilatebis davargeba muxis kasrSi 
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ar arsebobs kavSiri aqtiur mJavianobasa da titrul mJavianobas Soris, anu 

Rvinis or nimuSs, romlebsac aqvs erTi da igive titruli mJavianoba, SeiZleba 

hqondes gansxvavebuli pH. 
pH-is mniSvnelobis sididezea damokidebuli rogorc alkoholuri duRilis 

procesis pirveladi da meoreuli produqtebis raodenobrivi Tanafardoba, ise Rvi-

nis daJangvisadmi, liTonis kasrebisadmi, kristaluri da biologiuri gamWvirva-

lobisadmi midrekileba [ 3 ].  
tkbilisa da Rvinis aqtiuri mJavianoba saSualod meryeobs 2,8_3,8 farglebSi, 

magram samxreTis regionebis RvinoebSi pH aRwevs 4,6-s, rac iwvevs Rvinis limon-

mJavaTi SemJavebis aucileblobas. amasTan dakavSirebiT italiasa da safrangeTSi 

specialurad axdenen CrdiloeTisa da samxreTis Rvinoebis kupaJirebas.  

maRali pH-is dros Rvinoebi advilad eqvemdebareba baqteriul daavadebebs da 

ufro metad _ daJangvas. Zneldeba maTi bentonitiT damuSaveba maRalaqtiuri mJa-

vianobis pirobebSi,Aaseve intensiurad xdeba Rvinis mJavas saSualo marilebis (Rvi-

nis qva) gamoleqva da Rvinis Sefervis intensiurobis Semcireba. 

me-5 nax-ze mocemulia Aaqtiuri mJavianobis maCveneblis (pH) dinamika evropuli, 

imeruli da kaxuri tipis Rvinomasalebsa da Rvinis distilatebSi. 

 
 

nax. 5. Aaqtiuri mJavianobis maCveneblis dinamika evropuli (a), imeruli (b) da kaxuri tipis 
(c) Rvinoebsa da Rvinis distilatebSi Rvinis durdosa da Rvinis distilatis muxis kasrSi 

davargebisas: A _ Rvinoebis davargeba qvevrSi; B – imave Rvinoebis distilatebi;  

C _ Ddistilatebis davargeba muxis kasrSi 
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 warmodgenili monacemebis analizi gviCvenebs, rom samive tipis RvinoebSi maTi 

qvevrSi davargebisas aqtiuri mJavianoba viwro zRvrebSi icleba. amasTan, es maCve-
nebeli yvelaze maRalia kaxuri tipis RvinoSi. rac Seexeba aRniSnuli Rvinoebisgan 

gamoxdil distilatebs, aq imeruli tipis Rvinis distilatSi durdos davargebis 

pirveli ori Tvis manZilze aqtiuri mJavianobis maCvenebeli mcirdeba da Semdgom 

periodSi Tavis sawyis mdgomareobas aRwevs maSin, rodesac evropuli da kaxuri 

tipis Rvinis distilatebSi es maCvenebeli ganuxrelad izrdeba. erTnairi kanonzo-

mierebiT mcirdeba pH-is maCvenebeli samive tipis Rvinoebis distilatebis muxis kas-

rebSi davargebisas (nax. 5, C). 
literaturaSi arsebuli monacemebis analizma cxadyo, rom ar arsebobs er-

Tiani, gamokveTili azri arc yurZnis Rvinis dayenebis xerxis gavlenis da arc 

Rvinisagan miRebuli distilatebis Sesaxeb. magaliTad, profesori a. laSxis azriT, 

saukeTeso xarisxis koniaki miiReba kaxuri tipis Rvinis distilatis gamoyenebisas 

[3], profesori a. sirbilaZe ki miiCnevs, rom koniakis xarisxis gaumjobesebis mizniT 

yurZeni unda gadamuSavdes imeruli xerxiT [4]. orive mkvlevari, vfiqrobT, erTsa 

da imave Secdomas uSvebs. kerZod, ar SeiZleba kaxuri an imeruli xerxiT miRebuli 

Rvinis gamoxdis Sedegad miRebul yurZniseuli warmoSobis alkoholian sasmels 

daerqvas „koniaki“ im ubralo mizezis gamo, rom evrokavSiris moTxovnebis Sesaba-

misad „koniaki“ mzaddeba yurZnis tkbilis daduRebis Sedegad miRebuli Rvinis dis-

tilatis muxis kasrebSi davargebiT da, amdenad, verc kaxuri da verc imeruli tipis 

Rvinoebisagan warmoebul sasmelebs ver vuwodebT „koniaks“. amasTan, mniSvnelovania 

imis codna, rom koniaki warmoadgens adgilwarmoSobis dasaxelebis frangul 

sasmels, ris gamoc saqarTvelos kanonma „vazisa da Rvinis Sesaxeb“ akrZala „qar-

Tuli koniakis“ dasaxelebis gamoyenebis SesaZlebloba.  

me-6 nax-is monacemebidan Cans, rom saukeTeso xarisxis Rvino miiReba yurZnis 

imeruli xerxiT gadamuSavebisas (tkbilis alkoholuri duRili 5 % WaWaze da misi 

durdoze Semdgomi davargebა). rac Seexeba Rvinis distilats, misi xarisxi durdoze 

Rvinis davargebis procesSi uaresdeba. amasTan dakavSirebiT, Rvinis distilati ga-

moyenebuli unda iqnes tkbilis daduRebisTanave, Rvinis durdoze davargebis gareSe, 
da es exeba samive tipis Rvinis (evropuli, imeruli, kaxuri) distilats, Rvinis dis-

tilatebis muxis kasrSi davargebas. es teqnologiuri procesi dadebiTad moqmedebs 

samive tipis Rvinis distilatis xarisxze. amaTgan saukeTeso xarisxis davargebuli 

distilatebi miiReba imeruli da kaxuri wesiT gadamuSavebuli yurZnis Rvinoebis 

gamoxdiT. aRsaniSnavia, rom yurZnis qarTuli teqnologiebiT (imeruli, kaxuri xer-

xebiT) gadamuSavebisas miiReba ufro maRali xarisxis Rvinis distilatebi (spirtebi) 

sakoniake spirtebTan SedarebiT.  
organuli mJavebis dinamikis amsaxveli grafikebi, iseve rogorc cxrilSi war-

modgenili monacemebi, gviCvenebs, rom raime gamoxatuli korelaciuri kavSiri Rvi-

nisa da Rvinis distilatis qimiur Sedgenilobasa da maT xarisxs Soris ar aris 

gamokveTili. Tumca isic unda aRiniSnos, rom Rvinis davargebuli distilatebi, 

sawyis distilatTan SedarebiT, ufro gamdidrebulia aqroladi mJavebiT, saerTo 

mJavebiT, aldehidebiT, acetalebiTa da eTilacetatebiT. amasTan, aRniSnuli maCve-

neblebi ar SeiZleba gamoyenebul iqnes naturalurobis maCvenebel kriteriumebad 

saamisod saWiro specialuri gamokvlebebis Catarebis gareSe. 
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nax. 6. evropuli (a), imeruli (b) da kaxuri tipis (c) Rvinoebisa da Rvinis distilatebis 

xarisxis maCvenebeli diagramebi Rvinis durdosa da Rvinis distilatis muxis kasrSi 

davargebisas: A _ Rvinoebis davargeba qvevrSi; B – imave Rvinoebis distilatebi; C _ 

distilatebis davargeba muxis kasrSi 

  

 qvevrSi Ddurdoze davargebuli imeruli Rvinisa da muxis kasrSi  

davargebuli kaxuri Rvinis distilatis qimiuri Sedgenilobebi 

 
maCveneblis dasaxeleba 
 

 
Rvino 

 

 
distilati 

sawyisi 
 

davargebuli 
 

sawyisi davargebuli 

kuTri wona 15 0C-ze 0,9939 0,9930 - - 
eTilis spirti, moc. %  12,1 12,1 62,2 - 
aqroladi mJavebi, g/l 0,875 0,840 0,056 0,175 
saerTo mJavebi, mg/l 5,600 5,950 78,47 247,60 
Rvinis mJava, g/l 3,15 2,70 - - 
aldehidebi, mg/l 26,40 10,56 12,32 60,28 
acetalebi, mg/l 14,16 9,44 11,16 37,76 
saerTo eTerebi, mg/l - - 329,40 474,43 
aqroladi eTerebi, mg/l 79,2 115,2 - 180,6 
mJave eTerebi, mg/l - - - 293,83 
tanini, g/l 0,99 0,84 - 0,328 
eqstraqti, g/l 18,31 18,10 - - 
glukoza, g/l 0,819 0,819 - - 
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daskvna 

imasTan dakavSirebiT, rom rogorc daduRebuli Rvinis durdoze davargebisas, 

ise davargebuli Rvinis gamoxdisa da miRebuli distilatebis Semdgom muxis kasrSi 

davargebisas saqme gvaqvs mravalkomponentian sistemebTan, romlebSic spontanurad 

mimdinareobs rTuli fizikur-qimiuri gardaqmnebi, Rvinosa da Rvinis distilatebSi 

organuli mJavebis Semcveloba ar imyofeba korelaciur kavSirSi Rvinisa da Rvinis 

distilatis xarisxTan.  

yurZnis durdos qvevrSi davargebisas misgan miRebuli Rvinis xarisxi ganuxre-

lad izrdeba da es kanonzomiereba erTnairad samarTliania yvela tipis Rvinisa-

Tvis. amasTan, yvelaze maRali xarisxis Rvino miiReba yurZnis imeruli xerxiT ga-

damuSavebisa da qvevrSi Semdgomi davargebisas.  

Rvinis MmaRalxarisxovani distilatebis misaRebad evropuli, imeruli da kaxu-

ri tipis Rvinoebi unda gamoixados Rvinis daduRebisTanave. aRsaniSnavia, rom samive 

tipis Rvinoebis distilatebis xarisxi uaresdeba Rvinoebis rogorc durdoze, ise 

durdos gareSe davargebisas.  

imeruli da kaxuri tipis Rvinis gamoxdiT miRebuli distilatebi warmoadgens 

ara koniakis, aramed qarTuli nacionaluri sasmelebis distilatebs, romlebic ar 

ganekuTvneba arc WaWis arays da arc koniakis tipis sasmelebs. rogorc imeruli, 

ise kaxuri Rvinis distilatebis muxis kasrSi davargebisas miiReba ufro maRali 

xarisxis distilati sakoniake Rvinis distilatTan SedarebiT. saqarTveloSi unda 

Catardes farTo kvleviTi samuSaoebi, raTa damuSavdes adgilwarmoSobis mixedviT 

kontrolirebuli dasaxelebis yurZniseuli warmoSobis qarTuli alkoholiani 

sasmelebis (magaliTad, eniseli, gremi, varcixe da a.S.) warmoebis racionaluri 

teqnologiebi. 
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saerTo azoti, mg/l 226,2 219,3 - - 
cilis azoti, mg/l 18,3 18,0 - - 
pH 3,85 3,28 5,20 4,65 
acetaldehidi, mg/l 13,5 10,3 28,0 30,6 
eTilacetati, mg/l 196,0 153,0 144,0 238,6 
meTilis spirti, mg/l 117,2 90,1 833,1 779,5 
n-propilis spirti, mg/l 25,5 23,2 210,5 240,6 
izobuTilis spirti, mg/l 71,7 63,9 304,0 252,9 
izoamilis spirti, mg/l 268,6 200,0 1795,0 1846,0 
sadegustacio Sefaseba, 
bali 

 
7,7 

 
8,0 

 
7,60 

 
7,98 



82 
 

FOOD INDUSTRY 
 

DYNAMICS OF ORGANIC MATTER CONTENT DURING AGING OF 
EUROPEAN,IMERETIAN AND KAKHETIAN TYPICAL GRAPE WINES  
IN QVEVRI AND WINE DISTILLATES IN OAK BARRELS 

M. Loladze, N. Bagaturia, E. Kalatozishvili, G. Bagaturia 

(Research Institute of Food Industry, Georgian Technical University) 
 

Resume. The studies carried out have established that there is no correlation between the quality of 
wines and wine distillates and the content of organic acids in them. 

The best quality wines were obtained by processing grapes using the Imeretian method, in comparison 
with wines obtained using European and Kakheti grape processing technologies. 

Wine distillates obtained by distillation of Imeretian and Kakheti types of grape wines, which have no 
analogues in winemaking practice, can be used to obtain Georgian national drinks, which compare favorably 
in quality both with cognac obtained by distillation of dry table wines and with other drinks prepared using 
distillates of grape processing waste (chacha, grappa, etc.). These Georgian drinks can be named after the place 
where the grapes were grown and processed. 

 
 Keywords: aging; distillate; organic acids; qvevri wine. 
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istoria 

 

 

saiT midis kacobrioba?! 

miron fircxelani  

(saqarTvelos mecnierebaTa erovnuli akademiis mTis problemaTa Semswavleli 

komisiა) 

 

reziume: ganxilulia kacobriobis ganviTarebis istoriaSi momxdari omebis sta-

tistika ama Tu im kontinentze, mxaresa Tu qveyanaSi. axsnilia maTi gaCaRebis mizezebi 

da omiT gamowveuli uaryofiTi Sedegebi.  

Tanamedrove sazogadoebam TvalnaTliv unda daanaxos da gaaanalizos is ubedu-

rebebi, rac Tan sdevs omebs jer Tavad meomar qveynebSi da Semdeg mTel msoflioSi. 

aucilebelia imis codna, rom, Tu ki esa Tu is qveyana (romelic atomur iaraRs flobs) 

daarRvevs mSvidobiani Tanaarsebobis princips da momakvdinebel iaraRs gamoiyenebs 

romelime qveynis an koaliciis winaaRmdeg, katastrofa gardauvalia, amitom `Zlierni 

ama qveynisani~ kargad unda dafiqrdnen, rameTu atomur omSi gamarjvebuli aravin 

iqneba. 
 

sakvanZo sityvebi: diqtatori; istoria; katastrofa; kacobrioba; msxverpli; omi; 

Zalaufleba. 

 

Sesavali 

sityva kacobrioba Tavis TavSi moicavs dedamiwaze mcxovrebi adamianebis erTo-

bliobas. sityva adamiani ki niSnavs uflis qmnilebas, romelic yvela sxva, orfexa 

Tu oTxfexa cxovelisagan gansxvavdeba azrovnebiT.  

azrovneba aris fenomeni, romelic RmerTma orfexa Tu oTxfexa cxovelTa TiTo-

eul saxeobas daniSnulebis mixedviT ganusazRvra: zogs kuWis, zogs – kuWisa da 

Tavdacvis doneze, magram adamians universaluri mexsiereba uboZa, romelsac unari 

Seswevs Seimecnos yvelaferi is, rac xilul samyaroSia da, romelic sikvdilis Sem-

dgom sulis mdgomareobaSi gadadis, e. i. xorci kvdeba, suli ki rCeba maradiulobaSi. 

cocxali organizmebi iyofa dabali da maRali cnobierebis mixedviT. adamiani uma-

Rlesi individia. 

TiToeuli cocxali organizmi bunebis ama Tu im nayofiT ikvebeba. imis gamo, 

rom sakvebi baza da TviT reliefi dedamiwaze SezRudulia, cocxal organizmTa da, 

maT Soris, cxovelTa sicocxlis xangrZlivobac bunebrivad droSi SezRudulia (zo-

gis – metad, zogis – naklebad), SeiZleba iTqvas, wamidan saukunemde (mikroorganiz-

mebidan gigantebamde). garda amisa, orfexa da oTxfexa cxovelTa gamravlebis Sesa-

Zlebloba, anu maTi gamravlebis sixSire dedamiwaze arsebul bunebriv pirobebze 

(gamyinvareba, gvalva, warRvna, vulkanuri amofrqvevebi, sxvadasxva gadamdebi daavade-

bebi Tu sxva uaryofiTi movlenebi) aris damokidebuli. 
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arqeologiuri kvlevebis mixedviT Tanamedrove adamianis winapris warmomavlo-

bis istoria saSualod 2 mln wels iTvlis [1], maTgan CvenTvis met-naklebad cnobilad 

iTvleba bolo 10-11 aTasi wlis winandeli istoria (anu civilizacia). Tu ra iyo imis 

iqiT, amaze jer kidev mxolod bundovani warmodgena gvaqvs. kacobriobis ganviTarebis 

wesi da norma uflisgan aris dadgenili, magram adamiani Tavisi umecrebisa da ampar-

tavnobis gamo xSirad arRvevs am wesebsa da normebs, ramac saboloo jamSi (Tu gons 

ar moegeba), SesaZloa, samyaro katastrofamde miiyvanos. 
 

ZiriTadi nawili 

2 mln wlidan bolo 10-11 aTasi weli istoriisaTvis imdenad mcire droa, rom 

albaTobis Teoriis Tanaxmad aSkarad Cans sxva (maT Soris maRalorganizebuli 

sazogadoebisTvis damaxasiaTebeli) civilizaciebis arsebobac.  

Tanamedrove kacobrioba, romelsac, samwuxarod, jer kidev ara aqvs bolomde 

Seswavlili sxva, manamdeli civilizaciebis gadaSenebis mizezebi, miiswrafvis arse-

buli (epoqalurad, udavod, erT-erTi maRali) civilizaciis mospobisaken, anu Tavisi 

umecrebiT TviTlikvidaciis mdgomareobas qmnis. ra ubiZgebs mas yovelive amisaken? 

nuTu, es aris drois faqtoridan gamomdinare kanonzomiereba, Tu cudi Tvisebebis 

an fsiqikuri problemebis mqone adamianis (adamianTa jgufebis) axireba da ugu-

nurebaa? 

Cveni epoqis (dRevandeli civilizaciis) istoria gvaswavlis, rom qvis xanis 

adamiani yvelaze didxans mounda gonebriv „momwifebas“, ris gamoc teqnikurad im 

drois sazogadoeba drosTan mimarTebaSi CamorCenil mdgomareobaSi imyofeboda (ar 

hqonda maRali donis samuSao Tu sabrZolo iaraRebi, sxvadasxva teqnologiebi da 

a.S.). samagierod, droTa ganmavlobaSi Camoyalibda erTi adamianis an adamianTa jgu-

fis mier meoris Cagvris instituti, ramac TandaTan masobrivi xasiaTi miiRo. erTma 

eTnosma (tomma, qveyanam, imperiam) meoreze iZalada, samkvdro-sasicocxlo brZolis 

Semdeg gamarjvebuli sruli mbrZanebeli gaxda, xolo damarcxebuli – sruliad 

uuflebo. yovelive es, pirvel rigSi, damaxasiaTebeli iyo monaTmflobeluri epo-

qisTvis. adamianma Tavisi ugunurebiT uaryo RmerTis mcnebebi: ara kac hkla, Senze 

susti ar daCagro, ar iqurdo, ar imruSo, ar Seekra vinmes mesamis winaaRmdeg, ar 

iZalado da, rac mTavaria, ar daarRvio sxvisi uflebebi.  

Tavidan Zaladoba, ama Tu im ideis saxiT, ama Tu im pirovnebaSi yalibdeba, 

romelic Semdgom yvela Rones xmarobs (motyueba, sixarbe, qrTami, daSineba, garigeba 

da a.S.) Zalauflebis mosapoveblad. Sedegad yalibdeba da viTardeba rogorc 

pirovnuli, aseve jgufuri (sazogadoebrivi) Cagvris sistemebi. drom aCvena, rom 

kacobriobis ganviTarebis Semaferxebeli mizezi (garda stiqiuri movlenebisa) 

adamianTa Soris arsebuli Zaladoba xdeba. ufro metic, TviT stiqiuri movlenebic 

ki dro da dro SesaZloa ugunuri adamianis (adamianTa jgufis) gonze mosayvanad 

iyos movlenili, Tumca moZalade adamianis an adamianTa jgufis goneba imdenad aris 

„gayinuli“, rom amas an ar, an ver acnobierebs.  

sad aris borotebis saTave? rogorc kvlevam aCvena, pirvel rigSi, es aris 

pirovnebaSi Cabudebuli Tviseba, romelic mas jer memkvidreobiT gadაecema, xolo 

Semdgom aRzrdis procesSi uviTardeba. aseT adamianTa miswrafebaa daimorCilos 

sxva da Tavs moaxvios sakuTari neba. miznis misaRwevad iqmneba Zaladobis meqanizmi, 

romelic droTa ganmavlobaSi sistemad yalibdeba. am sistemebis mixedviT kaco-

briobam ukve gaiara Cagvris sxvadasxva forma; maT Soris: monaTmflobeluri, feo-
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daluri, kapitalisturi, socialisturi da sxva Sereuli tipis Cagvris epoqebi. am 

sistemebis Camoyalibeba mudmiv omebTan da ZaladobasTan iyo dakavSirebuli.  

ra aris omi? zogadad omi aris Zaladobrivi gziT mopovebuli Zalauflebis 

safuZvelze erTi individis (pirovnebis, jgufis, tomis, Temis, xevis, qveynis) mier 

meore analogiuri sazogadoebis morevis, Cagvris, mospobis da a.S. funqciis mata-

rebeli qmedeba. arsebobs sxvadasxva tipis omebi, maT Soris: individualuri (roca 

erTi pirovneba winaswari ganzraxviT Tavs esxmis meores); jgufuri (roca ramdenime 

kaci, gvari, tomi da a.S. Tavs esxmis mis mezobel an aramezobel analogiur dajgu-

febas); masobrivi (roca qveynis an qveynebis masStabiT warmoebuli omebis Sedegad 

damarcxebuli kargavs yvelafers, sicocxlis CaTvliT, xolo gamarjvebuli itacebs 

damarcxebulis mTel sakuTrebas). ase rom, omis warmoebis pirobebSi gamarjvebulic 

da damarcxebulic, SeiZleba iTqvas, xelovnurad Seqmnili urTierTgaugebrobisa da 

dapirispirebis Sedegad kargavs didZal cocxal Zalas da materialur dovlaTs 

ise, rom gamkiTxavi aravin aris.  

arsebobs TavdacviTi da TavdasxmiTi omebi (samamulo da dampyrobluri omebi). 

yvela SemTxvevaSi orive mxare codvilia. pirveli _ imitom, rom man yvelaferi ar 

gaakeTa imisaTvis, raTa esa Tu is omi Tavidan aecilebina, anu usafrTxoeba uz-

runveleyo, xolo meore – imis gamo, rom iZulebiT Tavs moaxvia mowinaaRmdeges 

omis pirobebi, rasac mohyva adamianTa msxverpli, Zalauflebisa da materialuri 

dovlaTis warTmeva, damarcxebulis mimarT diskriminaciuli zemoqmedebis ganxor-

cieleba da a.S. Tavdamsxmeli mxare omis Sedegad Rebulobs aseulobiT, aTaseu-

lobiT da milionobiT momakvdinebel codvas, anu kacobriobis winaSe udides dana-

Sauls sCadis.  

TavdacviTi, anu samamuloa omi im SemTxvevaSi, roca masze pasuxismgebelma 

pirma Tu pirTa jgufma, gonierebis farglebSi yvelaferi gaakeTa omis Tavidan 

asacileblad, magram mainc iZulebuli xdeba, Tavi gawiros da Caebas samkvdro-

sasicocxlo brZolaSi. am SemTxvevaSi misi qmedeba gamarTlebulia, ufro metic, 

aseTi pirovnebis (pirTa jgufis an SesaZloa mTeli eris) damsaxureba rogorc uf-

lis, aseve momavali Taobebis winaSe ganuzomelia, gmirobis tolfasia da mas aras-

dros iviwyeben.  

ama Tu im Zalauflebis mopovebis surviliT Sepyrobili (daavadebuli) pirov-

nebis an pirovnebaTa jgufis samoqmedo gegma, jer sakuTar gvarSi, TemSi, regionSi, 

qveyanaSi, nebismieri meTodiT (maT Soris ZaladobiT) „gamarjvebaa“, xolo Semdgom 

sxva xalxebisa da qveynebis mimarT (sxvadasxva sababiT) _ dampyrobluri omis war-

moeba. magaliTisaTvis warmogidgenT sxvadasxva epoqaSi (Zv. w. V aTaswleulidan I 

saukunemde da Semdgom periodSi) met-naklebad aRricxul yvelaze msxvilmasStabi-

ani omebis [2] CamonaTvals, romlebic ganxorcielda SuamdinareTSi, egvipteSi, kav-

kasiaSi, mesopotamiaSi, anatoliaSi, wina aziaSi, indoeTSi, siria-arabeTis qveynebSi, 

evropa-aziaSi, amerikasa da avstraliaSi, iaponiaSi, CineTSi da sxv. am omebSi aseu-

lmilionobiT adamiani (ZiriTadad, axalgazrdoba) udrood daixoca. TiTqmis yvela 

qveyanaSi omebis damwyebi da maprovocirebeli jer ZaladobiT Zalauflebis xelSi 

Camgdebni, xolo Semdgom memkvidreobis uflebis damkanonebeli institutebi (mefe-

ebi, imperatorebi, sardlebi, dedoflebi, tomis beladebi da a.S.) iyvnen. gamarjve-

buli damarcxebuls xocavda, tyved mihyavda, qonebas arTmevda, xolo ufro „rbil“ 

SemTxvevaSi begaras (gadasaxads) uwesebda an axal omebSi monawileobas aiZulebda. 

raodenobrivad yvelaze meti sisxliani dapirispireba TviT qveynebis da mCagv-

rel Zalebs Soris dapirispireba ugunuri kacobriobis mudmivad Tanmdevi procesia. 



86 
 

sabrZolo iaraRis ganviTarebam, dapyrobiTi omebis gaxSirebam, rac imperiebis 

Seqmnis paralelurad mimdinareobda, kidev ufro gazarda calkeuli tomebis, eT-

nosebis da TviT civilizaciebis mospoba an sxvasTan Serwyma (aseTebi iyvnen, maga-

liTad, Sumerebi, elamelebi, aqadelebi, xeTebi, etruskebi, subarebi, luvielebi, 

kolxebi da diaoxebi, somxebi, alvanelebi, egviptelebi, maias tomebi, iberielebi, 

sarmatebi, xazarebi, qanaanelebi; amerikis, avstraliis aborigeni tomebi, finiki-

elebi da sxvadasxva kontinentze mcxovrebi uamravi tomebi Tu eTnosebi). 

aziis, kavkasiis, SuamdinareTis, xmelTaSua zRvis arealis, afrikis evropis, 

amerikisa Tu sxva regionSi Catarebuli cnobili omebis warmoebis mTavari motivi, 

rogorc aRvniSneT, ama Tu im qveyanaSi Zalauflebis mopovebis surviliT Sepyro-

bili pirovnebebis mier jer sakuTari xalxis daCagvra, xolo Semdeg nebismieri 

mowinaaRmegis (mezobeli Tu Soreuli qveynebis) dapyroba da damoneba iyo. droTa 

ganmavlobaSi iwyeboda CagrulTa ajanyebebi, rac umetes SemTxvevaSi araorganize-

bulobis gamo isev maTi damarcxebiT mTavrdeboda. asobiT, aTasobiT da milionobiT 

adamiani ewireboda TavisuflebisaTvis brZolas. iSviaTia SemTxveva, roca ama Tu im 

epoqaSi esa Tu is eTnosi (tomi, eri da a.S.) moZaladeTa mxridan Cagvras gadarCenoda. 

erTaderTi, RmerTis rwmeniTa da sakuTari cxovrebis principiT met-naklebad Tavi-

suflebis maRali xarisxi, SeiZleba iTqvas, mTis xalxebma SeinarCunes. aseTebi iyv-

nen kavkasielebi (svanebi, TuSebi, xevsurebi, mTielebi, CeCen-inguSebi, lekebi, Cer-

qezebi, afsuebi, osebi da a.S.), Tumca TavdacviTi omebis Sedegad maTi ricxvi kata-

strofulad Semcirda. magaliTisaTvis SeiZleba davasaxeloT svanebi, romlebic, 

strabonis cnobiT, jer kidev I saukuneSi kavkasiis samxreT da CrdiloeT mxares 

cxovrobdnen da 200 000 jariskacis gamoyvana SeeZloT. cnobilia, rom TiToeul 

molaSqres im periodisaTvis mravalricxovani (30–40 wevrisagan Semdgari) ojaxi 

hyavda. aseT SemTxvevaSi maTi saSualo ricxvi or milionze meti unda yofiliyo [3]. 

aRmoCenilia Zv. w. I saukunis spilenZis firfitaze dawerili istoriuli wyaro 

svanebis q. iSxanSi (axlandeli TurqeTis teritoria) cxovrebis Sesaxeb [4]. 

qvemoT warmogidgenT mniSvnelovan TariRebs da saerTaSoriso omebis Camona-

Tvals Zv. w. V aTaswleulidan moyolebuli I aTaswleulis CaTvliT [2]:  

kavkasia-wina aziisa da mesopotamiis regionSi, jer kidev V aTaswleulSi (4500 

wlis winaT Zv. w.), roca xSiri dasaxlebebi gaCnda, cnobilia qalaq-saxelmwifoebs 

Soris brZolebi (maT Soris SumerSi, mefe gilgameSis brZola q. uris Tavisuf-

lebisaTvis 2680 wels (Zv. w.) [5]; egviptis samefo dinastiis (faraonebis) brZola 

mezobeli qveynebis teritoriebisa da xalxebis dasapyrobad 2300_1875 wlebSi (Zv. w.); 

semitebis mier SuamdinareTis xalxebis dapyroba sargon aqadelis da misi memkvid-

reebis mmarTvelobis periodSi; asureTis imperiis Camoyalibeba da dapyrobiTi ome-

bis warmoeba wina azia-kavkasieli tomebis winaaRmdeg, asureTis mefis tiglatfile-

serisa da misi memkvidreebis mefobis periodSi [6]; 

III-II aTaswleuli (Zv. w.) _ anbanis da damwerlobis Seqmna Sumerebisa da qar-

Tveluri tomebis mier [4]; 

1793 weli (Zv. w.) _ SuamdinareTisa da babiloneli xalxebis (Sumerebis, elame-

lebis, aqadelebis da sxva xalxebis) ZaliT gaerTianeba mefe xamurabis periodSi. 

xamurabis kanonebis miReba; 

1680 weli (Zv. w.) _ xeTebis imperiis Camoyalibeba da brZola wina aziis dasa-

pyrobad, labarnas da misi STamomavlebis mefobis periodSi;  

1551 weli (Zv. w.) _ zemo da qvemo egviptis gaerTianeba da egviptidan hiqsosebis 

gandevna faraon iahve I-isa da misi memkvidreebis mmarTvelobis periodSi; 
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1500 weli (Zv. w.) _ arieli da sxva mosuli indoeli xalxebis mier adgilobrivi 

vedebis dapyroba mefe bharatas da misi memkvidreebis mmarTvelobis periodSi; 

1275 weli (Zv. w.) _ ori imperiis (egvipte-xeTebis) brZola pirvelobisaTvis 

(„kadeSis“ brZola) egvipteli mefe ramzes II-isa da xeTeli mefe muaTilis periodSi;  

1226 weli (Zv. w.) _ SuamdinareTis da wina aziis xalxebis dapyroba da gaerTi-

aneba babilonis saxelmwifos saxeliT, mefe nabuqodonosorisa da misi memkvidreebis 

moRvaweobis periodSi; 

1200 weli (Zv. w.) _ iwyeba rkinis nakeTobebisa da sabrZolo iaraRebis masobrivi 

warmoeba-gamoyeneba; 

911 weli (Zv. w.) _ asureTis axali imperiis Seqmna (mefe adaddinari), babilonis 

ganadgureba;  

844 weli (Zv. w.) _ midielebis aziis Crdilo-aRmosavleT teritoriaze, xolo 

iranelebis samxreT nawilSi dasaxleba da uTvalavi omis adgilad gadaqceva; 

841 wელი (Zv. w.) _ CineTis werilobiTi istoriis Seqmnis dasawyisi (mefe lis 

damarcxeba); 

800 weli (Zv. w.) _ keltebis mier iberiis naxevarkunZulis brZoliT dakaveba; 

721 weli (Zv. w.) _ asureTis mefe sargon II-is mier israelis samefos ganad-

gureba;  

VII-VI saukuneebi (Zv.w.) _ skviTebisa da kimerielebis laSqrobebi kavkasia-wina 

aziis regionSi;; 

612 weli (Zv. w.) _ asureTis imperiis dasasruli (mefe sargon II); 

559 weli (Zv. w.) _ sparseTis imperiis Seqmna (mefe kirosi); 

525 weli (Zv. w.) _ sparseTis mier egviptis (mefe kambise) dapyroba; 

490 weli (Zv. w.) _ berZbul-sparsuli omebis dasawyisi (berZnebis mier sparsebis 

damarcxeba); 

480 weli (Zv. w.) _ Termopolisis da salaminis brZolebi (sparsebis mier ber-

Znebis damarcxeba); 

479 weli (Zv. w.) _ plateas brZola (berZnebis mier sparsebis damarcxeba); 

431 weli (Zv. w.) _ peloponesis omi aTenasa da spartas Soris; 

433 weli (Zv. w.) _ isosis brZolaSi aleqsandre didis mier sparselebis damar-

cxeba;  

332 weli (Zv. w.) _ aleqsandre makedonelis mier siria-palestina-egviptis dapy-

roba; 

331 weli (Zv. w.) _ gavgamelas brZolaSi makedonelebis mier sparselebis da-

marcxeba; 

264 weli (Zv. w.) _ pirveli punikuri omi romsa da karTagens Soris; 

256 weli (Zv. w.) _ romaelTa flotis mier karTagenis flotis daamarcxeba; 

218 weli (Zv. w.) _ meore punikuri omi (216 w. kanes brZola); 

221 weli (Zv. w..) _ CineTSi cinis dinastiis mmarTvelobis damyareba; 

215 weli (Zv. w.) _ CineTSi didi kedlis mSeneblobis dawyeba; 

149 weli (Zv. w.) _ mesame punikuri omi; 

146 weli (Zv. w.) _ romis mier karTagenis gaanadgureba; 

58 weli (Zv. w.) _ romaelebmis mier galebTan omis (iulius keisari) dawyeba; 

52 weli (Zv. w.) _ aleziis brZola; 

44 weli (Zv. w.) _ iulius keisris muxanaTuri mkvleloba; 

43 weli (Zv. w.) _ romaelebis SeWra britaneTSi; 

117 weli (aqedan ukve miTiTebulia Cv. welTaRricxva) _ romis imperiis Zlie-

rebis xana; 
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220 weli _ xanis dinastiis dasasruli; 

320 weli _indoeTis gaerTianeba. guptas dinastiis Camoyalibeba; 

330 weli _ konstantinopolis bizantiis dedaqalaqad gamocxadeba; 

395 weli _ romis imperiis CrdiloeT da samxreT nawilebad dayofa; 

452 weli _ hunebis SeWra italiaSi (atilas laSqroba); 

476 weli _ romis ukanaskneli imperatoris romulus avgustulusis Camogdeba 

odoakaris mier da italiis samefod gamocxadeba. 

I saukunidan VII saukunemde kavkasia (saqarTvelo, somxeTi da albaneTi) Crdi-

loeTis xalxebis, iranelebis, midielebis da bizantielebis omis asparezs warmo-

adgenda, sadac xan erTi mxare imarjvebda, xan – meore. iyo periodebi, roca adgi-

lobrivi samefoebi droebiT Tavisuflebas aRwevdnen [6]. 

I saukuneSi `iSva ieso qriste~. qristianoba gavrcelda msoflios umravles 

qveyanaSi [8]. 

piradi javSnisa da sabrZolo iaraRis gaumjobesebis pirobebSi V saukunidan 

Catarebuli omebis statistika: 

507 weli _ (buies brZola) vestguTebisa da frankebis bZola, romelic franke-

bis gamarjvebiT damTavrda; 

555 weli _ bizantielebis mier ostguTebis samefos gaanadgureba da siciliisa 

da italiis dabruneba; 

568 weli _ lombardielebis mier italiis dapyroba; 

570 weli _ muhamedis dabadeba; 

591 weli _ bizantiis mier somxeTis dapyroba; 

614 weli _ sparselebis mier ierusalimis dapyroba; 

642 weli _ CineTSi tanis dinastiis damyareba; 

630 weli _ muhamedis TanamebrZolebis mier meqas aReba; 

656 weli _ islamis gayofa. muhamedis siZisa da biZaSvilis ali ibn abu talibis 

xalifad gamocxadeba; 

711 weli _ iberiis naxevarkunZulze vestguTebis damarcxeba da islamuri impe-

riis aRzeveba; 

732 weli _ frankTa mefis karlosis mier arabebis damarcxeba; 

778 weli _ frankebsa da baskebs Soris brZola, rac baskebis gamarjvebiT 

damTavrda; 

790_911 wlebi _ vikingebis laSqrobebi evropis sxvadasxva qveyanaSi; 

960 weli _ tanis dinastiis dasruleba da sunis dinastiis dawyeba; 

996 weli _ al-hakimis mier kairos xalifatis daarseba; 

1055 weli _selevkidebis mier baRdadis dapyroba; 

1066 weli _ normanebis mier anglosaqsebis damarcxeba (hastingis brZola); 

1071 weli _ bizantielebis Turq-selCukebTan omSi damarcxeba; 

1095 weli _ romis papis urban II-is mier jvarosnuli omis gamocxadeba; 

1099 weli _ jvarosnebis mier ierusalemis aReba; 

1121 weli _ kavkasiaSi qarTvelTa mefe daviTis mier mahmadianTa gaerTianebuli 

(100000-iani) jaris damarcxeba [2]; 

1128 weli _ romis papis mier tamplierTa ordeნis damtkiceba; 
1187 weli _ hatinis brZola. jvarosnebis mier saladinis sabolood damarcxeba 

da ierusalimis dabruneba; 

1192 weli _ iaponiaSi minamitis klanis gamarjveba; 
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1206 weli _ Cingis-yaenis mier monRoleTis daqucmacebulი samTavroebis gaer-
Tianeba da dapyrobiTi omebis dawyeba; 

1241_1258_1279 wlebi _ monRolebis mier aziis, kavkasiis, evropis, cimbiris dapy-

robis periodi; 

1280 weli _ osman I-is mier osmaleTis imperiis Camoyalibeba; 

1304 weli _ arabebis mier cecxlsasroli iaraRis gamoyeneba; 

1339 weli _ aswliani omis dasawyisi; 

1368 weli _ Cinelebis ajanyeba monRolebis winaaRmdeg (minis dinastiis Camo-

yalibeba); 

1380 weli _ Temurlengis mier sparseTis, kavkasiis, aziis nawilisa da sxv. 

dapyroba; 

1396 weli _ osmalebis mier evropuli (qristianuli) koaliciis damarcxeba; 

1492_1493 wlebSi qristefore kolumbis mier amerikis aRmoCena; 

1492 weli _ iberiis naxevarkunZulze (espaneTi) arabebis 780-wliani batonobis 

dasruleba da Semdeg qristianuli saxelmwifos _ espaneTis Camoyalibeba; 

1453 weli _ bizantiis dedaqalaqis _konstantinopolis dacema. 

maSindel msoflioSi rogorc xmeleTze, aseve zRvaSi, gaizarada cecxlsas-

roli iaraRis gamoyeneba, ramac katastrofulad gazarda adamianTa msxverpli. 

1501 weli _ amerikaSi SavkanianTa monobis dakanoneba; 

1514 weli _ osmaleTis mier sparseTis damarcxeba; 

1517 weli _ evropaSi protestantizmis (martin luTeri) aRmoceneba; 

1519_1521 wlebi _ evropelebis mier amerikis dapyrobis dawyeba da Sedegad 

meqsikaSi (herman kortesi) 100 000 actekis ganadgureba; 

1522 weli _ magelanis msoflios garSemo mogzauroba da axali msoflio rukis 

Seqmna (manamde analogiuri mogzaurobis ganxorcieleba ar aris cnobili); 

1526 weli _ suleiman I-is (TurqeTi) mier ungrelebis damarcxeba; 

1533 weli _ pisaro kuskos mier inkebis imperiis ganadgureba (am oms saSualod 

100 000 kaci emsxverpla); 

1571 weli _ evropelebis mier osmaleTis damarcxeba; 

1562 weli _ pirveli religiuri omi protestantebsa da kaTolikebs Soris; 

1588 weli _ ingliselebis mier espanelebis damarcxeba; 

1592 weli _ iaponelebis koreaSi SeWra; 

1642_1651 wlebi _ inglisis samoqalaqo omi; 

1644 weli _ ruseT-poloneTis omi ukrainis misataceblad; 

1660_1701_1714 wlebi _Sida samoqalaqo omebi evropis qveynebSi; 

1905 weli _ ruseT-iaponiis omi, rac iaponiis gamarjvebiT damTavrda; 

es aris mcire, magram im droisaTvis metad mniSvnelovani sabrZolo movlenebis 

arasruli CamonaTvali. 

aRniSnuli omebis mTavari mizezi sxvisi teritoriebis, xalxisa da qonebis 

ZaliT mitacebis demonstrireba da religiuri mrwamsis Secvlis mcdeloba iyo. ama 

Tu im „gamarjvebul“ xalxSi yvelaze didi dampyrobi, anu moZalade mefe (sardali, 

dedofali, beladi da a.S.) Tavis xalxSi gmirad SeiZleba Seracxuliyo, xolo dap-

yrobili xalxebisaTvis – yvelaze did tiranad. 

istoria grZeldeba. sabrZolo xelovneba ixveweba. sabrZolo (teqnikuri da 

taqtikuri) iaraRi umjobesdeba, axalgazrda mebrZolTa saxiT msxverplad Sewi-

rulTa ricxvi izrdeba. 

msoflio omebi: 
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1914_1918 wlebi _ pirveli msoflio omis periodi (gaimarjva inglis-safran-

geTma da maTma satelitebma); 

1914 wels pirveli msoflio omis dawyebis mizezi avstria-ungreTis ercherco-

gis, franc ferdinandis mkvleloba gaxda. igi serbebma aneqsirebul bosniaSi vizi-

tis dros mokles, ris gmoc avstriam serbeTs omi gamoucxada. imave wlis 3 agvistos 

ki germaniam gamoucxada omi safrangeTsa da ingliss, sadac SemdgomSi amerikac 

CaerTo sxva mokavSireebTan erTad. es iyo I msoflio omi. masSi 70 milionze meti 

adamiani monawileobda. gamoyenebul iqna rogorc sazRvao, saxmeleTo, aseve sahaero 

(ukve sakmaod ganviTarebuli) feTqebadi da tyviis sasroli iaraRi, maT Soris 

aviacia.  

germaniis mxares mebrZol ruseTSi ajanyebam ifeTqa. germaniam xeli Seuwyo 

bolSevikebis lideris, v. leninis ruseTSi dabrunebas da 1917 wlis revoluciis 

mowyobas. 1918 wels urTierTSoris (ruseT-germania) xelSekruleba gaformda. 1918 

wlis 11 noembers pirveli msoflio omis saomari moqmedebebi germaniis damarcxebiT 

Sewyda [5].  

am omSi yvela mxridan (oficialuri monacemebiT) 20-dan 30 wlamde asakis 9 

milionze meti jariskaci daiRupa. 1919 wels versalis xelSekrulebiT pirveli mso-

flio omi dasrulda da germanias 140 milioni oqros markis gadaxda daekisra [2]. 

1933 wels germaniis kanclerad adolf hitleri airCies da daiwyo politikuri 

da samxedro SurisZieba, rac SeiaraRebis gaZlierebiT da saomari momzadebiT gamo-

ixateboda. man daarRvia pirveli msoflio omis wagebiT dakisrebuli movaleobebi.  

1938 wels hitlerma evropis dapyroba daiwyo. 

1941 wels daiwyo germania-sabWoTa kavSiris omi. 

1945 wels ssr kavSiri-inglisi-aSS-safrangeTis gaerTianebulma SeiaraRebulma 

Zalebma germania daamarcxes.  

meore msoflio omi germaniisa da misi mokavSireebis kraxiT dasrulda (ka-

pitulacia gamoacxada). am oms dauzustebeli monacemebiT 50 milionze meti adamiani 

Seewira [2].  

meore msoflio omis Semdgom, amerikelebis mier iaponelebis winaaRmdeg (rasac 

win uZRoda iaponelebis mier amerikis sazRvao flotis ganadgureba perl-harborSi). 

amerikelebis mier SedarebiT mcire simZlavris atomuri bombebiT daibomba qalaqebi: 

xirosima da nagasaki. am mware „gakveTilma“ imdenad daafiqra imperiebis mesveurebi, 

rom ukve 50 welze meti gavida da atomuri iaraRi aRar gamoyenebula, Tumca amJamad 

mimdinareobs Tanamedroveobis msxvilmasStabiani omi ruseT-ukrainas Soris da is-

rael-palestinas Soris. ukrainas aqtiur daxmarebas uwevs amerika-evropis is 

qveynebi, romlebic gaerTianebulia samxedro blok „natoSi“, xolo meore mxaris, 

anu ruseTis mxardamWerebad moiazreba _ CineTi, irani, afrikisa da indoeTis qvey-

nebi. 

israel-palestinis dapirispirebaSi, israelis mTavari damxmare Zala amerikaa, 

xolo palestinisa – irani da sxva arabuli qveynebi. am dapirispirebaSic (ruseT-

ukrainis msgavsad) omis mizezi sadavo teritoriebi, ideologia da sarwmunoebaa. 

orive SemTxvevaSi es omebi SeiZleba gadaizardos farTomasStabian atomur omSi, 

rasac Sedegad mohyveba dedamiwaze miliardobiT mcxovrebi cocxali organizmis 

(adamianebi, cxovelebi, mcenareebi) gadaSeneba-likvidacia, aseve axlomdebare 

bunebis im donemde dabinZureba an Secvla, rom aseuli wlis ganmavlobaSi misi 

sacxovreblad gamoyeneba SeuZlebeli iqneba. 

ismis kiTxva: kacobriobis ganviTarebis istoriaSi yofila Tu ara analogiuri 

katastrofebi? rogorc Cans, yofila. amis dasturia indoeTis teritoriaze odesRac 
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arsebuli mravalricxovani dasaxleba (qalaqi, imperia) „mohenjodaro“, sadac Sesa-

bamisi dargis mecnierebis mier dafiqsirebulia atomuri (radiaciuli) omis Sedegad 

daferflili qalaqi. jer kidev kiTxvaze pasuxi gaucemelia, Tu ra moxda yvelaze 

ganviTarebul dasaxleba (qveyana, imperia, kontinenti) atlantidaSi, romlis naSTebi 

okeanis fskerze, e.w. „bermudis samkuTxedTan“, „ganisvenebs“.  

sainteresoa, rogoria msoflios sxvadasxva qveynis damokidebuleba omis mi-

marT? statistikurad damtkicebulia, rom msoflios qveynebis 98 % samxedro siZ-

liereze zrunavs, aviTarebs Tanamedrove iaraRs, wvrTnis jariskaccebs. yvelaferi 

es ki iwvevs ama Tu im qveynis saxelmwifo biujetis Zarcvas, mSvidobiani moqala-

qeebis cxovrebis donis daqveiTebas, ufro uaresi ki is movlenaa, rom oficialuri 

monacemebiT 17, xolo araoficialurad 90-ze meti qveyana omSi iyenebs 14_16 wlis 

asakis bavSvebs, radgan isini ioli samarTavebi arian, SiSis grZnoba naklebad aqvT, 

iafi sazarbazne xorcia da, rac mTavaria, aseT qveynebSi (iq, sadac ZiriTadad 

diqtatoruli reJimebia) gamkiTxvi aravin hyavT.  

Cndeba logikuri kiTxvebi: 

• ra ufleba aqvs nebismieri qveynis diqtators, sasaklaoze gaiyvanos sxvisi 

Svilebi, miTumetes, roca omi TavdasxmiTia?  

• ra ufleba aqvs ama Tu im qveynis (iq, sadac axalgazrda Taoba sxvadasxva 

sababiT iRupeba) mosaxleobas, monuri morCileba gamoucxados da xma ar amoiRos 

sakuTari qveynis diqtatoris winaSe, romelic yvelanairi adamianuri normebis dar-

RveviT ipyrobs sxvisi qveynis teritoriebs, anadgurebs rogorc omSi monawile ja-

riskacebs, ise mSvidobian mosaxleobas? ra ufleba aqvT msoflios progresul Za-

lebs, Cumad iyvnen nebismieri dampyroblis mimarT? nuTu, ocdaerTi saukune ar aris 

sakmarisi imisaTvis, rom bolos da bolos, mivxvdeT, omebi kacobriobis gadarCena 

ki ara, ganadgurebaa. sadamde unda gagrZeldes „yru-munjis“ mdgomareobaSi yofna?  

Tanamedrove atomuri iaraRi, romelsac ukve dapirispirebul mxareTa aTeulo-

biT qveyana flobs, warmoadgens amJamindeli kacobriobis mospobis yvelaze saSiS 

iaraRs. rigiTobis mixedviT jer omSi monawile qveynebi ganadgurdeba, Semdeg – 

teritoriulad axlos mdebare da bolos (imisda mixedviT, Tu ra simZlavris ato-

muri iaraRi iqneba gamoyenebuli) SesaZloa, dedamiwis mcxovrebTa umravlesoba. 

msoflio mosaxleobis ganadgureba ara marto pirdapiri dartymiT aris mosalod-

neli, aramed radiaciisa da misgan gamowveuli sxvadasxva daavadebis gavrcelebiT. 

 

daskvna 

amrigad, zemoaRniSnulidan gamomdinare, SeiZleba iTqvas, rom dRevandeli Ta-

oba katastrofis winaSe dgas. ratom? imitom, rom msoflios 8 miliardze meti 

mosaxleoba monurad emorCileba diqtatorebsa da mcirericxovan magnatebs, 

romelTac sxvadasxva saidumlo organizacia (maT Soris masonuri) aqvT Camoyali-

bebuli da mudmivad muSaoben Tanamedrove axalgazrdobis gaxrwnaze da nebismieri 

qveynis mmarTvelobiTi sistemis xelSi Cagdebaze?!  

yoveli zemoT dasmuli sakiTxi warmoadgens msoflios viTom marTali mo-

saxleobis umecrebis, SiSisa da umoqmedobis Sedegs da, vidre msoflio sazogadoeba 

uimedo, urwmuno da umoqmedo mdgomareobaSi iqneba, kacobrioba katastrofis mo-

lodinSi rCeba. 
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WHERE IS HUMANITY GOING? 

M. Pirtskhelani 

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

Resume. The statistics of wars that occurred in the history of human development on one or another 
continent, side or country are discussed. The reasons for their outbreak and thenegative consequences caused 
by the war are explained. 

 Modern society must clearly see and analyze the disasters that follow wars, first in the warring countries 
themselves and then in the whole world. It is necessary to know that if this or that country (which possesses 
nuclear weapons) violates the principle of peaceful coexistence and uses lethal weapons against any country 
or coalition, the disaster is inevitable, so the "powerful people of this country" should think carefully, because 
in a nuclear war. There will be no winner. 

 
 Keywords: dictator; disaster; history; humanity; power; victim; war. 
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rkinigzis transporti 

 

 

distanciuri monitoringisa da diagnostirebis meTodebis 

gamoyeneba sarkinigzo avtomatikisa da telemeqanikis 

mowyobilobebis sakontrolo sistemebSi 

merab CalaZe, ioseb javSanaSvili, ilia jinWaraZe, giorgi CalaZe,  

laSa gogalaZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: ganxilulia liandagze matareblebisa da rkinigzis xazebis mdgoma-

reobis distanciuri monitoringisa da diagnostikis meTodebi, savele mowyobilobebi 

rkinigzis avtomatizaciisa da telemeqanikisaTvis (sat) da maTi ganviTarebis aspeqtebi. 

telemeqanikis mowyobilobebis distanciuri monitoringis sistemebis SemuSaveba 

xels Seuwyobs samxedro aRWurvilobisa da strategiuli obieqtebis teqnikuri mdgoma-

reobis kontrols, relsebisa da koneqtorebis mdgomareobis testirebis ganviTarebas, 

rkinigzis zeda struqturuli elementebis uwyvet meTvalyureobas. Tvalyurisdevne-

biTa da videoCanawerebis meSveobiT SesaZlebeli gaxdeba sistemis elementebis norma-

luri mdgomareobis identificireba, rac uzrunvelyofs matareblebis usafrTxo moZ-

raobas, mgzavrebis Seuferxebel gadayvanasa da tvirTebis droul gadazidvas. 
 

sakvanZo sityvebi: distanciuri monitoringi da diagnostireba; samagrebi; fun-

damenturi kuTxovanebi; SemzRudveli boZi; WanWikebi. 

 

Sesavali 

naSromis ZiriTadi mimarTulebaa relsebis, sarkinigzo avtomatisa da teleme-

qanikis mowyobilobebis samonitoringo sistemebis ganviTareba; samxedro teqnikisa 

da strategiuli obieqtebis teqnikuri mdgomareobis kontroli; relsebisa da Sema-

erTeblebis mdgomareobis testirebis ganviTarebasTan dakavSirebiT sarkinigzo li-

andagis zeda struqturul elementebze uwyveti videoCanaweris warmoeba, ris Sede-

gadac moxdeba sarkinigzo liandagis videoCamweri sistemis logikuri ganviTareba 

da misi elementebis normaluri mdgomareobis identificireba. 
 

ZiriTadi nawili 

rkinigzis liandagis zeda struqturuli elementebis teqnikuri mdgomareobis 

distanciuri monitoringisaTvis saWiroa mobiluri diagnostikuri xelsawyoebis sa-

SualebiT avtomaturi videosazomi sistemis SemuSaveba. am xelsawyoebis mimarT wa-

yenebuli teqnikuri moTxovnebi (tm) aris dokumenti, romelic mwarmoeblebs saSua-

lebas aZlevs sistemurad miudgnen videomonitoringis sistemis SemuSavebis ganviTa-

rebas da elementebis amocnobaze damtkicebuli parametrebis ganzomilebebis kon-

trols. kontroli unda ganxorcieldes iseT detalebze, rogoricaa:  
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• relsebi _ zedapiris defeqtebis arsebobis mixedviT, garda relsis siRrmeSi 

amofxvnisa;  

• pirapirebi _ RreCos zoma (zedized ori an meti nulovani RreCos gansazRvra), 

pirapirebis gadabmis adgilas relsebis muSa waxnagebze horizontaluri safe-

xurebrivi gansxvavebebis arseboba da sidide, qvesadebebis mdgomareoba, damWeri 

WanWikebis arseboba da mdgomareoba, sarelso SemaerTeblebis mdgomareoba, 

izolacia (maizolirebeli pirapiris izolacia da arseboba); 

• Sualeduri samagrebi (SemaerTebeli jemperebis arseboba da mdgomareoba);  

• ganZelebi (Spalebi) _ zomebi, garda siRrmiseuli defeqtebisa, Sesabamisad, epi-

uris, gadaadgilebis kuTxisa liandagis RerZTan SedarebiT;  

• balasti (mcenareulobis arseboba da moculoba); 

• saisre gadamyvanebi (CarCorelsisgan gancalkevebuli kalmis biji, gadamyvani 

mrudis ordinatebi, RreCoebis sigane da maTi sisufTave, kalmebsSorisi Sema-

erTebeli wevebis mdgomareoba); 

• sazomi defeqtoskopi _ vagonebisTvis arsebuli kombinirebuli uwesivrobebis 

gamovlena da specialuri programuli uzrunvelyofis (SemdgomSi_programuli 

uzrunvelyofa) SemuSaveba, romlebzec adre damontaJebuli iyo saliandago vi-

deokamerebi. 

aseTi programuli uzrunvelyofis ganviTarebis Sedegia iseTi elementebis av-

tomaturi amomcnobi sistemis Seqmna, romelic uzrunvelyofs: relsebs Soris gada-

bmaSi RreCos xarvezebis aRmoCenas, maizolirebel pirapirebSi (an ubralod rel-

sebis gadabmis pirapirebSi) dakarguli WanWikebis identificirebas, relsebis qvesa-

debis tipis gansazRvras, relsebsSorisi SemaerTebeli gverdsadebebis tipisa da 

maTi gaumarTaobis dadgenas. garda amisa, SemuSavdeba axali sistema, romelic 

SeZlebs liandagis zeda struqturis elementebis avtomatur amocnobas. 

am sistemas eqneba Tanamedrove gamoTvliTi kompleqsi, romelsac SeeZleba eqvsi 

saxazo kameridan miRebuli videoinformaciis nakadis damuSaveba da videogaSifvris 

gziT napovni liandagis zeda struqturis elementebis gaumarTaobis Sesaxeb saTa-

nado samsaxurisTvis informaciis avtomaturad miwodeba. 

relsebs Soris RreCos avtomaturi amocnobisa da Sekruli pirapirebis gverd-

sadebebis gadamWeri WanWikebis identifikaciis magaliTi warmodgenilia 1-l nax-ze. 

 

 nax. 1. relsebs Soris RreCos avtomaturi amocnobisa da Sekrul pirapirebSi  

dakarguli (amovardnili an motexili) WanWikebis saidentifikacio sistema 
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pirapirze wiTeli ovaluri niSani miuTiTebs WanWikur-qanCovani SeerTebis  

ararsebobas, xolo cisferi ovaluri niSani ki piriqiT, WanWikur-qanCovani Seer-

Tebis arsebobas. es programa mxolod momxmareblisTvis saintereso parametrebis, 

magaliTad, iseTi elementebis darRveuli mniSvnelobebis parametrebis Camotvir-

Tvis saSualebas iZleva, romlebic aRemateba normebidan gadaxrebs. aqedan gamom-

dinare, SeiZleba davaskvnaT, rom seriozuli da sapasuxismgeblo samuSaoebi mimdi-

nareobs liandagis menejmentisaTvis, raTa makontrolebelma sistemam avtomaturad 

amoicnos rkinigzis liandagis zeda struqturuli elementebis xarvezebi. Sedgenil 

iqna sarkinigzo avtomatikisa da telemeqanikis im savele mowyobilobebis elemen-

tebis CamonaTvali, romlebzec unda ganxorcieldes distanciuri meTvalyureoba da 

mdgomareobis kontroli. rac iTvaliswinebs rogorc detalebis Semowmebas, ise 

sxvadasxva operaciebs. am CamonaTvalSi Sedis: 

1. saisre gadamyvanebi (nax. 2). mowmdeba: 

 

nax. 2 saisre gadamyvani 

• saisre gadamyvanebis fundamenturi garnituris myari mierTeba kuTxovanebTan da 

Semkvrel zolTan; amasTan, WanWikebis da samagrebis arseboba; 

• WanWikebis, qanCebis, kontrqanCebis arseboba;  

• fundamenturi kuTxovanebis relsebze dasamagrebeli WanWikebis arseboba;  

• saisre eleqtruli amZravis dasamagrebeli WanWikebis arseboba; 

• kalmebsSorisi SemaerTebeli da sakontrolo wevebis dasamagrebeli WanWikebis, 

qanCebisa da nagrexebis arseboba (nax. 3);  

 

 nax. 3 saisre garnituris kvanZebis damagrebis kontroli 
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• matareblis zewolis dros CarCorelssa da mibjenil kalams Soris RreCos 

ararseboba (gamonaklis SemTxvevaSi, RreCos sisqe ar unda aRematebodes 2 mm-s); 

• kalmebs Soris SemaerTebeli da sakontrolo wevebis sayureebsa da isris 

kalmebs Soris arsebuli Suasadebebis sisqe.  

2. "3300 mm" sigrZis jemperebi. mowmdeba: 

• ori SemaerTeblis arseboba da maTi vizualuri mdgomareoba;  

• manZili relsis qvesadebidan;  

• qanCebis da kontrqanCebis arseboba. 

3. SemaerTeblebi. kontroldeba: 

• SeduRebuli (dublirebuli) SemaerTeblis arseboba da mdgomareoba (nax. 4);  

• "1200 mm" sigrZis dublirebuli SemaerTeblis arseboba, misi mdgomareoba, 

qanCebisa da kontrqanCebis arseboba. 

 

 

nax. 4. SeduRebuli (dublirebuli) SemaerTeblebis kontroli 

4. dsrosel-transformatorebis SemaerTebeli salteebi (nax. 5). distanciurad 

kontroldeba: 

drosel-transformatorebi da saliandago yuTebi, romelSic xorcieldeba 

Termuli xedvis montaJi (izomeba drosel-transformatorebidan da saliandago 

yuTebidan gamomavali jemperebis da SemaerTeblebis gaTbobis temperatura); 

 

 

nax. 5. drosel-transformatorebis jemperebis gacxelebis videokontroli 
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• drosel-transformatorebis da saliandago yuTebis simaRle da daSoreba;  

• qanCebis da kontrqanCebis arseboba, romlebiTac damagrebulia zRudarebi 

relsebTan;  

• relsebis qvesadebebis mdgomareoba. 

 5. manZili relsis zeda Tamasebs Soris (nax. 6). mowmdeba: 

• WanWikebi, samagrebi da gabaritebi. 

 

 

nax. 6 moZravi Semadgenlobis msvlelobisas gabaritis  

მაkontrolebeli mowyobilobebis ZiriTadi nawili 

 

6. SuqniSnebis damiweba. mowmdeba:  

• am damiwebis relsebze damagrebis saimedooba.  

7. SemzRvudeli boZi. mowmdeba: 

• SemzRudveli boZis gabariti. 

 8. juja SuqniSnebis saZirkveli. xorcieldeba:  

• aRniSnuli saZirkvlis mdgomareobis monitoringi. 

  
daskvna 

sarkinigzo avtomatikisa da telemeqanikis mowyobilobebis distanciuri samo-

nitoringo sistemebis ganviTareba xels Seuwyobs samxedro teqnikisa da strate-

giuli obieqtebis teqnikuri mdgomareobis kontrols,…relsebisa da SemaerTeblebis 

mdgomareobis testirebis ganviTarebas, sarkinigzo liandagis zeda struqturul 

elementebze uwyvet meTvalyureobas, rac uzrunvelyofs rkinigzis warmatebul mu-

Saobas. 
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RAILWAY TRANSPORT 
 

APPLICATION OF REMOTE MONITORING AND DIAGNOSTIC METHODS IN 
CONTROL SYSTEMS OF RAILWAY AUTOMATION AND TELEMECHANICS 
DEVICES 

M. chaladze, I. javkanashvili, I. Jincharadze, G. chaladze, L. gogaladze 

(Georgian Technical University) 
 

Resume. The methods of remote monitoring and diagnosis of the condition of trains and railway lines 
on the track, field devices for railway automation and telemechanics (SAT) and their development aspects are 
discussed. 

The development of remote monitoring systems of telemechanical devices will contribute to the control 
of the technical condition of military equipment and strategic objects, the development of testing of the 
condition of rails and connectors. Through tracking and video recordings, it will be possible to identify the 
normal state of the system elements, which ensures the safe movement of trains, smooth transportation of 
passengers and timely transportation of cargo. 

 
 Key words: brackets; bolts; bounding pole; fundamental corners; remote monitoring and diagnostics. 
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teqnikis istoria 

 

 

amierkavkasiis sarkinigzo magistralis daproeqtebis  

da mSeneblobis etapebi. suramis gvirabis gaSvebis  

istoriuli rakursi 

merab CalaZe  

(saqarTvelos teqnikuri universiteti) 

 

reziume: sarkinigzo magistrali rkinigzis is nawilia, romelic warmoadgens mTa-

var arterias qveynebis sarkinigzo sistemaSi. rogorc wesi, sarkinigzo magistralze 

iwyoba danarCeni meoreuli sarkinigzo xazebi, romlebic sabolood rkinigzis erTian 

qsels qmnis. 

pirveli sarkinigzo magistrali jer kidev 1825 wels amoqmedda gaerTianebul 

samefoSi. dRes transportirebis es saxeoba msoflios 140-mde qveyanaSi moqmedebs. 

rkinigzis mSeneblobis tempebi TandaTan mcirdeba sxva satransporto saSuale-

bebis konkurenciis Sedegad. Tumca rkinigza mainc rCeba transportis erT-erT yvelaze 

energoefeqtur saSualebad, radgan matarebels mZime tvirTebis swrafad da droulad 

gadatana SeuZlia. 
 

sakvanZo sityvebi: amierkavkasiis sarkinigzo mTavari magistrali; eleqtruli 

centralizacia; energomomaragebis qvesadgurebi; rkinigzis dizaini; rkinigzis mSe-

nebloba. 

 

Sesavali 

amierkavkasiis sarkinigzo magistralis mSeneblobis, kerZod, ori kontinentis 

erTmaneTTan dakavSirebis, idea jer kidev XIX saukunis 30-ian wlebSi gaCnda. ami-

erkavkasiis sxva qveynebisagan gansxvavebiT, saqarTvelo privilegirebul mdgZomare-

obaSi aRmoCnda. Savi da kaspiis zRvebis damakavSirebeli sarkinigzo magistralis 

mSenebloba 1865 wels daiwyo. pirvelma matarebelma, romelic damzadebuli iyo saf-

rangeTSi „bonefondis“ qarxanaSi (Ch. Bonnefond pres Paris), 1871 wels gaiara rkinigzis 

monakveTi foTi-yvirila, xolo 1872 wlis 10 oqtombers pirveli matarebeli Tbili-

sidan foTSi Cavida. rkinigzis xazi Tbilisi-baqo eqspluataciaSi Sevida 1883 wels, 

xolo 1899 wels gaixsna saqarTvelos somxeTTan damakavSirebeli rkinigzis xazi. 
 

ZiriTadi nawili 

rogorc SesavalSi aRiniSna, dasavleT da aRmosavleT saqarTvelos sarkinigzo 

transportiT dakavSirebis idea XIX saukunis 30-an wlebSi gaCnda, rkinigzis 

mSenebloba ki 1865 wels 1 maisidan daiwyo. 

1872 wlis 11 oqtombers gazeTi „kavkazi“ werda: „saxelmwifo komisiam, romelmac 

gasinja rkinigza, aRmoCnda, rom suramis uReltexilze matareblebma SeiZleba imoZ-
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raon mxolod dRisiT, samvagoniani SemadgenlobiT TviToeulma, xolo siCqare ar 

unda aRematebodes saaTSi 12 verss“. 

1872 welsve gaixsna Tbilisi-foTis sarkinigzo xazi, xolo xaragaulis teri-

toriaze aSenda rkinigzis sadguri. am movlenam xeli Seuwyo xaragaulis, rogorc 

adnimistraciuli centris Camoyalibebas. suramis uReltexili rTuli ubani iyo 

sarkinigzo mimosvlisaTvis, ramac dRis wesrigSi daayena gvirabis gayvanis sakiTxi 

da 1890 wlis 16 seqtembers dasrulda kidevac wifis orliandagiani gvirabis mSe-

nebloba, romelic im droisaTvis unikalur nagebobaTa ricxvs miekuTvneba. 
1923 wels moxda suramis uReltexilis eleqtrifikacia da eqspluataciaSi 

Sevida „jeneral eleqtrikis“ firmis „s-10“ seriis elmavlebi. 

1932 wlis 16 agvistos (sabWoTa kavSirSi pirvelad) suramis uReltexilze pir-

velma elmavalma gaiara. 
 

 

nax. 1. wifis gvirabi (surimi) 

dRes saqarTvelos rkinigza Savi da kaspiis zRvebs Soris mdebare evraziis 

satransporto arteriis erT-erTi ZiriTadi Semadgenelia, romelic umoklesi gziT 

akavSirebs evropasa da centralur azias, xolo xaragaulis teritoria Tavisi wi-

fis gvirabiT am arteriis mniSvnelovan nawils warmoadgens. 
 

 

nax. 2. wifis rkinigzis sadguri  
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nax. 3. sof. moliTis rkinigzis sadguri 

 

 

nax. 4. Mmarelisis rkinigzis sadguri 

1888 wlis seqtemberSi ruseTis imperatori aleqsandre III Tavisi ojaxiT kav-

kasiaSi Camovida. mis TanmxlebTa Soris gzaTa ministri posietic iyo. 
gzaTa ministrma posietma gvirabis mTavar samuSaoTa mwarmoebel polonel in-

Jiner ferdinand riZevskisTan erT-erT saubarSi gamoTqva survili, rom ori warmo-

madgenlis Sexvedra mefis aq yofnis dReebs (11 oqtombers) damTxveoda. 
riZevskim kidev erTxel gadaamowma Tavisi gaangariSebebi da Tanxmoba ganacxa-

da. posietma mefes moaxsena, rom gvirabis ori Sesasvlelis SeerTeba 11 oqtombers 

moxdeboda.  
mSeneblobaze daiwyo facafuci, magram daniSnul dRes ori mxridan gvirabebis 

„Sexvedra“ ver moxerxda. rCeboda raRac oriode metri. muSebi welamde wyalSi 

idgnen da ise muSaobdnen. mowinaaRmdege mxridan weraqvebis xmac ismoda, magram 

iseTi STabeWdileba iqmneboda, TiTqos weraqvebs sadRac sxvagan ukakunebdnen. 

riZevski sasowarkveTam moicva. miuxedavad imisa, rom gazeTma „iveriam“ (1888 w., 

216) dawvrilebiT aRwera mefisa da misi ojaxis wifasa da xaSurSi Camosvla, Semdeg 

misi borjomSi gamgzavreba, konfuzis Tavidan acilebis mizniT, 11 oqtombers mSeneb-

lobaze mefis misvlam saidumlod Caiara. 
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12 oqtombers posietma xaSurSi gamoiZaxa inJineri riZevski. salon-vagonSi 

daaxloebiT amgvari saubari gaimarTa: 

_ rogor mogividaT aseTi didi Secdoma? 

_ mgoni Zalze avCqardiT. 

inJineri riZevski Cafiqrebuli idga da mravali kiTxva utrialebda TavSi.  

_ nuTu marTla Secdoma davuSvi? ramdeni garTuleba moyveba amis 

gamosworebas? ramdeni Tanxa dasWirdeba da ramdeni dro? eh, arasasiamovno ambavia, 

ar mapatieben, marto amas ki ara, mravalsac momigoneben. 

_ araviTari Secdoma ar momsvlia. bolos dabejiTebiT miugo ministrs Tavis 

simarTleSi darwmunebulma inJinerma. aseT saubarSi iyvnen, roca karze daakakunes. 

Semovida sadguris kavSirgabmulobis muSaki, romelmac ministrs depeSa gadasca. 

_ rogor, Tavi moikla?! 

gareT myofebma es sityvebi gaigones da elvis siswrafiT gavrcelda Wori. 

_ Tavi moikla. 

_ vin? 

_ ra Tqma unda, inJinerma, RerZebi ar daemTxva, aiRo da Tavi moikla. 

male yvelaferi gairkva: Tavi moekla „amierkavkasiis rkinigzis sazogadoebis“ 

sammarTvelos direqtors alenikovs finansuri saqmeebis arev-darevis gamo, magram 

riZevskis TviTmkvlelobaze gavrcelebuli yalbi cnoba ukve gascda kavkasionis 

qeds da elvis siswrafiT moedo imperiis sxva mxareebsac. 

 

 

nax. 5. 1890 wlis 16 seqtembers (axali stiliT 28 seqtembers) sazeimo  

viTarebaSi gaixsna suramis (wifis) gvirabi da axali sadguri 

13 oqtombers, dilis 10 saaTisaTvis, telegrafSi morze awkrialda. depeSa it-

yobineboda: "gvirabi gayvanilia".  

male mSeneblobis ufrosi da ministri adgilze mividnen. 

Tqmuleba da xmebis gavrceleba mTavari inJinris "tragediis" Sesaxeb gaacxo-

vela imanac, rom gvirabebis orive mxridan SeerTebis ramdenime kviris Semdeg wi-
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faSi, kvernaZis saxlSi, gulis avadmyofobiT gardaicvala inJineri brando, romelic 

dasaflavebul iqna gvirabis dasavleTis portalis marjvena mxares, eklesiis ezoSi, 

xolo SemdegSi gvirabmSeneblebma misi saflavi msxvili jaWviT SemoRobes da Zeg-

lic daudges. 

 

 

 nax. 6. suramis gvirabis demonstraciuli gaxsna (1888 wlis 13 oqtomberi)  

1888 wlis 13 ოქtოmbers (axali stiliT 28 seqtembers) sazeimo viTarebaSi gai-

xsna suramis (wifis) gvirabi da axali sadguri. wifis sadguridan gvirabamde 2 km-

ze rkinigza xelovnur xeivanSi miemarTeboda. gza, gvirabis Sesasvlelebi da TviT 

gvirabic uxvad iyo morTuli almebiT, yvavilwnulebiT da transfarantebiT. 

naSuadRevs sagangebo matarebeli, romelzec inJineri riZevskic imyofeboda, 

daiZra wifidan gvirabisaken. axlomaxlo adgilebidan mosuli uamravi xalxi aRta-

cebiT xvdeboda pirvel matarebels. 

matarebeli Sevida gvirabSi, romelic mTel sigrZeze brwyinvaled iyo ilumini-

rebuli sxvadasxva feris burTebiT da Wiqis girlandebiT. sagangebo matarebelma 

gvirabi 12 wT-Si gaiara. zeimi saRamos 7 saaTamde gagrZelda. rogorc varlam gu-

rgeniZe wers: „sarkinigzo gvirabis damTavrebis Semdeg, Tbilisis vaWarTa 

deputaciam mefis nacvals mimarTa winadadebiT, rom mefis kavkasiaSi yofna raime 

ZegliT aReniSnaT, risTvisac vaWrebi mzad iyvnen gaeRoT TavianTi wili Tanxa. 

mefisnacvals es azri Zalian moewona da gadawyda, yvelaze did nagebobasTan, 

romelic ki mefem inaxula, daedgaT obeliski. 1893 wlis ivlisSi obeliski dadges.“ 
gazeTi „novoe obozrenie“ iuwyeboda, rom "1899 wlis 22 ivliss, xuTSabaTs, 

dRis 12 saaTze, amierkavkasiis rkinigzis sadgur wifis maxloblad, gvirabis Sesa-

svlelTan akurTxes da gaxsnes obeliski, romelic aRmarTes misi udidebulesobis 

imperator aleqsandre III-is mier 1888 wlis 12 oqtombers wifis gvirabis mSeneblobis 

daTvalierebis samaxsovrod. 

obeliski damzadda ruxi feris 600-dan 900 fuTamde wonis xuTi mTliani gra-

nitis qvisagan da daayenes granitis kvarcxlbekze. wverze hqonda mooqrovili 

sfero, romelzec didi Savi arwivi ijda. obeliskis simaRle sam saJenze meti iyo”. 
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obeliskze brinjaos abris gakeTeba im dros daemTxva, roca aleqsandre III gar-
daicvala da taxtze misi ufrosi vaJi nikoloz II avida. 

1890 wels suramis (wifis) gvirabis mSeneblobis dasrulebis aRsaniSnavad mo-

iWra brinjaos moneta _ medali. medlis Sublze (wina xedze) gamosaxuli iyo su-

ramis gvirabis portali, misgan gamomavali orTqlmavliT. zemoT _ mefe aleqsandre 

III-is profili, marjvniv da marcxniv _ qarTveli qalebi violinoTi xelSi., xolo 

garSemo warweraa suramis gvirabis gaxsnis aRsaniSnavad, romelic daiwyo 1886 wels 

da damTavrda 1890 wels. medlis meore mxares ewera: „samuSaoebi Sesrulebulia 

gzaTa mimosvlis saministros mier. samuSaoTa ufrosi riZevski“. gamokveTilia ag-

reTve mTeli pirveli dawyebiTi ubnis gzis profili da sadgurebi. punqtiriT naC-

venebia adre arsebuli uReltexilis ubani, romelic suramis qedze gadadioda. Savi 

xaziT ki _ dadablebuli rkinigzis xazi. 
am istoriuli faqtis Semdeg bevrma wyalma Caiara. dRes satransporto seq-

torSi sasicocxlod mniSvnelovania usafrTxo da saimedo sarkinigzo sistemebis 

Seqmna, romlebic uzrunvelyofs rogorc mgzavrebis, ise tvirTis efeqtur trans-

portirebas. qalaqebis gzebis damgegmavebi yovelTvis eyrdnobian rkinigzis dizains 

mdgradi da integrirebuli satransporto qselebis ganviTarebisaTvis, romlebic 

amcirebs sacobebs da garemoze zemoqmedebas. garda amisa, iseTi industriebi, rogo-

ricaa mSenebloba, samoqalaqo inJineria da infrastruqturis ganviTareba, moiTxovs 

rkinigzis dizainis Semqmnelebis gamocdilebis mqone specialistebiT dakompleq-

tebas. specializebuli codna sWirdeba rkinigzis liandagebis dagebasac, rac gu-

lisxmobs rkinigzis infrastruqturisa da sistemebis dagegmvas, dizainsa da mSe-

neblobas. amasTan, igi moicavs sxvadasxva aspeqts, maT Soris relsebis ganlagebas, 

signalizaciis warmatebiT muSaobas, eleqtrifikacias da matareblebis moZra-

obisaTvis usafrTxoebis wesebis dacvas. dRevandel swrafad cvalebad samyaroSi 

yovelive amis codna da swrafi reagirebis unari gadamwyvet rols asrulebs rki-

nigzis efeqtur muSaobasa da mdgradi satransporto qselebis ganviTarebaSi. 

2013 wlidan daiwyo Tbilisi-baTumis monakveTis modernizaciis proeqti, rom-

lis ganxorcielebac erT-erTi mniSvnelovani faqtori iyo imisaTvis, rom xeli 

Seewyo sarkinigzo transportis kidev ufro swrafi da usafrTxo gadaadgilebisa-

Tvis. samSeneblo samuSaoebs asrulebda „CineTis rkinigzis 23-e biuros mudmivmoq-

medi filiali.“ 

saqarTvelos rkinigzis teqnikur ganviTarebaSi didi Rvawli miuZRvis daproeq-

tebis samsaxuris TanamSromlebs. …rkinigzis sadgurebis daproeqtebaSi Sedioda: 

• liandagis dageba, reliefis SerCeva-dagegmareba-daproeqteba (autokadi); 

• eleqtruli centralizaciis, sasadguro da sagadasarbeno signalizaciis cen-

tralizaciisa da blokirebis sistemebis proeqtebis Seqmna-ganaxleba (autokadi);  

• energomomaragebis qvesadgurebis adgilmdebareobis gansazRvra-daproeqteba, sa-

sadguro da sagadasarbeno eleqtroganaTebis gadanawileba da eleqtruli sqe-

mebis Seqmna (autokadi). 

rogorc murman mWedliSvili ixsenebs: „Cven vmuSaobdiT rkinigzebis saproeqto 

instituSi „kavgiprotransSi“ („kavkasiis geodeziisa da kartografiis saxelmwifo 

instituti“). es iyo saproeqto institutebis qseli mTeli sabWoTa kavSiris masSta-

biT. inJineriis doqtoris batoni avTandil kakabaZis xelmZRvanelobiT (teqnikuri 

ganviTarebis da proeqtirebis samsaxuris ganyofilebis ufrosi) daproeqtebulia: 
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saqarTveloSi: meore liandagebi Tbilisi-samtrediis ubanze, marabda-

axalqalaqis ubnis reabilitacia, rekonstruqcia da mSenebloba, zugdidi-jvari, 

gori-cxinvali, martoTubani-saCxere, quTaisi-tyibuli da sxv.  

somxeTSi: agdam-stepanakerti; evlex-belaqani; 

iranSi: meSxeT-saraxsi;  

siriaSi: latakia-alepo; 

ruseTSi: krasnodari-tuafse. 

„kavgibrotransis“ gauqmebis Semdeg iq momuSave specialistebis nawili, maT 

Soris me (merab CalaZe), avTandil kakabaZe da mirian baramiZe (mTavari specialisti) 

gadavეdiT saqarTvelos rkinigzaSi, sadac Cveni monawileobiT Sesrulda proeqti 

„saqarTvelos rkinigzis modernizacia“, axali gadasarbeni „moliTi-qviSxeTi“. gayva-

nil iqna 6 gvirabi (jamSi 14 550 m); 10 sarkinigzo xidi (saerTo sigrZiT 1180 m); miwis 

vakisi (25000 m) da sxv.  

2007 wlidan saqarTvelos rkinigzis sammarTvelos saproeqto jgufSi muSaobs 

avTandil badalaSvili, romelsac Sesrulebuli aqvs iseTi samuSaoebi, rogoricaa: 

kolxeTisa da qviSxeTis wevis qvesadguriს pirveladi daproeqteba; zestafoni-xaSu-

ris moqmedi ubnis rekonstruqcia; mSenebare Waladidi-yulevis ubnis daproeqteba; 

mTeli rigi sadgurebis (baTumi satvirTo, baTumi samgzavro; oCxamuri; natanebi; 

qobuleTi; ureki; sufsa; jumaTi; lanCxuTi; sajavaxo; rioni; zestafoni; kaspi; rus-

Tavi; foTi „a“ da „b“ parki; senaki) rekonstruqcia. 

ekologiis sakiTxebis gadawyvetaSi didi wvlili miuZRvis oTar tyemalaZes. 

bolo wlebSi daproeqtebis samsaxuris ganyofilebas Seemata axalgazrda pers-

peqtiuli specialisti laSa gogalaZe (energetikisa da eleqrtroinJineriis magis-

tri), romelmac samuSaoebis Sesrulebis pirvelive dRidan gamoiCina Tavi, rogorc 

erudirebulmaDda saqmisadmi principulmა muSakma. 

 
nax. 7. marcxnidan (sxedan): avTandil kakabaZe, oTar tyemalaZe, murman mWedliSvili; 

(dganan): laSa gogalaZe, avTandil badalaSvili, mirian baramiZe, merab CalaZe. 
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daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba iTqvas, rom rkinigzis xazebis dap-

roeqtebisa da am proeqtebis ganxorcielebisas bevri sxvadasxva sakiTxia gadasa-

wyveti. maT Soris gansakuTrebuli yuradReba unda daeTmos garemos dacvis kano-

nmdeblobas da ekologiur usafrTxoebas. rkinigza erTaderTi satransporto saSua-

lebaa, romelic garemos ar abinZurebs. amitom mizanSewonili iqneba, Tu moxdeba 

rkinigzis muSaobis kidev ufro gaaqtiureba. 
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HISTORY OF TECHNICS 
 

STAGES OF DESIGN AND CONSTRUCTION OF THY TRANSCAUCASIAN 
RAILWAY. HISTORICAL COURSE OF LAUNCHING SURAMI TUNNEL 

M. Chaladze 

(Georgian Technical University) 
 

Resume. railway highway — the part of the railway that is the main artery in the railway system of 
countries. As a rule, the rest of the secondary railway lines begin on the railway, which form a single network 
of Railways in unity. The first railway in the United Kingdom was commissioned as early as 1825. Today, this 
type of Transportation operates in about 140 countries of the world.  

 Railway construction rates are gradually decreasing as a result of competition with other vehicles. 
However, it still remains one of the most energy; efficient means of transport, as the train can carry heavy 
loads quickly. 

 
 Keywords: electrical centralization; power supply substations; railway construction; railway design; 

the main transcaucasian railway highwa. 



107 
 

fizika sportSi 

 

 

mowinaaRmdegis karis Riobis xiluli nawilis farTobis sididis 

damokidebuleba forvardis Setevis kuTxeze fexburTSi 

karlo moiswrafiSvili  

(saqarTvelos fizikuri aRzrdisa da sportis saxelmwifo universiteti) 

 

reziume: ganxilulia fexburTis TamaSis dros mowinaaRmdegis karTan Seqmnili 

situacia Semtevi forvardisaTvis, rodesac misi Setevis mimarTuleba karis xazTan 

Seadgens maxvil kuTxes; dadgenilia Setevis kuTxis sididis kavSiri mowinaaRmdegis 

karis Riobis xiluli nawilis sididesTan da agebulia Sesabamisi grafiki. 
 

sakvanZo sityvebi: karis Riobis farTobi; fexburTi; forvardi; Setevis kuTxe. 

 

Sesavali 

didi xania aRar kamaToben imis Sesaxeb, rom sportis saTamaSo saxeobaTa Soris 

yvelaze popularulad iTvleba fexburTi.  

mindorze moTamaSe yovel fexburTels Tavisi funqcionaluri datvirTvis mi-

xedviT aqvs winaswar gansazRvruli davalebebi. funqcionaluri flangis forvardebs 

(garemarbebs) yvelaze xSirad uxdebaT mowinaaRmdegis karze Seteva karis xazis mi-

marT maxvili kuTxiT, anu mowinaaRmdegis karis Riobis farTobis mimarT maTi Setevis 

kuTxe naklebia 900-ze da mocemuli situacia imsaxurebs specialur Seswavlas. 
 

ZiriTadi nawili 

rodesac fexburTeli mowinaaRmdegis kars utevs karis centris mimarTulebiT, 

anu, roca misi Setevis mimarTuleba gadis karis xazis centrze da adgens masTan  

90 0-ian kuTxes, maSin igi (fexburTeli) xedavs mowinaaRmdegis karis Riobis srul 

farTobs (𝑆𝑆0 = а ∙ ℎ, sadac а-karis sigrZea, xolo h _ misi simaRle), e. i. mas gaaCnia 

mowinaaRmdegis karis maqsimaluri xedva.  

sruliad sxva situacia warmoiqmneba, roca Semtevi (forvardi) utevs flan-

gidan, anu 𝛼𝛼 ≠ 90 0. aseT SemTxvevaSi Semtevis TvalTaxedvis arealSi karis Riobis 

xiluli farTobi mcirdeba da SeiZleba miaRwios nulovan mniSvnelobas 𝛼𝛼 = 00.  
ganvixiloT SemTxveva, roca forvardi utevs flangidan, anu Setevis kuTxe 

aris maxvili. maSin, roca kuTxe Setevis mimarTulebasa da karis xazs Soris aris 

90 0-ze naklebi, flangis forvardis (garemarbis) xedvis areSi xvdeba ara mTlianad 

karis xazi, aramed igi aRiqvams am xazis mxolod nawils, kerZod х = |𝐴𝐴𝐴𝐴| monakveTs 

(nax. 1). 
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nax. 1 

1-l nax-ze mocemuli sqema (horizontaluri proeqcia forvardis Tvalebis do-

neze) asaxavs forvardis flangidan Setevis situacias, roca Setevis kuTxe α aris 
maxvili. Cveulebriv, am rols asruleben garemarbi Semtevi fexburTelebi (winger _ 
flangis Semtevebi) [1].  

Setevis kuTxeSi igulisxmeba kuTxe karis xazsa (а = |𝐴𝐴В|) da Setevis mimarTu-

lebas Soris (nax-ze aRniSnulia veqtoriT). 

𝛼𝛼 aris Setevis kuTxe; 
а = |𝐴𝐴В| _ karis xazi (karis sigrZe); 
х = |𝐴𝐴𝐴𝐴| _ karis xazis xiluli nawili forvardisaTvis; 

𝐷𝐷 _ Semtevi forvardis mdebareoba flangidan Setevisas. 
aseTi ganlagebis SemTxvevaSi Semtevi forvardi xedavs karis xazis mxolod 

nawils, kerZod. х = |𝐴𝐴𝐴𝐴|, romelic, Tavis mxriv (nax. 1), ganisazRvreba, rogorc  
  х = а ∙ sin𝛼𝛼,   (1) 

sadac х aris karis xazis forvardisaTvis xiluli nawili; 
а _ karis xazis sigrZe (а = |𝐴𝐴В|); 
𝛼𝛼 _ forvardis Setevis kuTxe. 
(1) formulidan martivad miiReba axali gantoleba, romelic akavSirebs karis 

Riobis xiluli farTobis sidides (𝑆𝑆′) Setevis kuTxesTan (𝛼𝛼):  
  𝑆𝑆′ = 𝑆𝑆0 ∙ sin𝛼𝛼,  (2) 
sadac 𝑆𝑆′forvardisaTvis xiluli karis Riobis farTobia, roca Setevis kuTxe aris 
𝛼𝛼, xolo 𝑆𝑆0 _ karis Riobis sruli farTobi (𝑆𝑆0 = а ∙ ℎ. aq а _ karis sigrZea, ℎ _ karis 
simaRle). saerTaSoriso standartebiT а = |𝐴𝐴𝐴𝐴| = 7,32 მ, ℎ = 2,44 მ [2]. 

roca 𝛼𝛼 = 300; 𝑆𝑆′ = 0,5 ∙ 𝑆𝑆0, rac imas niSnavs, rom aseT SemTxvevaSi Semtevi 

forvardis xedvis areSi moqceulia karis Riobis farTobis mxolod naxevari, 

gansxvavebiT 𝛼𝛼 = 900, roca Semtevi xedavs karis Riobis srul farTobs. Sesabamisad, 

misi amocana – gaitanos burTi mowinaaRmdegis karSi – 2-jer rTuldeba [3].  
me-2 nax-ze mocemulia mowinaaRmdegis fexburTis karis Riobis xiluli nawilis 

sididis (𝑆𝑆′) damokidebulebis mrudi flangis Setevis forvardis Setevis kuTxeze 
(𝑆𝑆′ = 𝑓𝑓(𝛼𝛼)).  
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nax. 2 

daskvna 

flangidan Setevis dros Semtevi forvardisaTvis Setevis kuTxis Semcirebisas 

mowinaaRmdegis karis Riobis xiluli farTobis sidide mcirdeba. Sesabamisad, 

Semtev forvards unda gaaCndes maRali kvalifikacia da filigranuli teqnika, rom 

miaRwios sasurvel, dadebiT Sedegs da gaitanos goli mowinaaRmdegis karSi.  

mocemuli samuSao eZRvneba saqarTvelos nakrebis gasvlas evropis Cempionatze 

(Euro-2024). 
 

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

1. Emiel Schulze, Ross Julian & Tim Meyer. Exploring Factors Related to Goal Scoring Opportunities in 
Professional Football, Science and Medicine in Football, 6:2, 2022, pp. 181-188, DOI: 
10.1080/24733938.2021.1931421  

2. Pratas, José Maria; Volossovitch, Anna; Carita, Ana Isabel. Goal scoring in elite male football: A 
systematic review - Journal of Human Sport and Exercise, Vol. 13, No. 1, 2018. 

3. Smith, R. A., & Lyons, K. A strategic analysis of goals scored in open play in four FIFA World Cup 
football championships between 2002 and 2014. International Journal of Sports Science & Coaching, 
12(3), 2017, pp. 398-403. https://doi.org/10.1177/1747954117710516 

 

 

PHYSICS OF SPORT 
 

DEPENDENCE OF THE SIZE OF THE VISIBLE PART OF THE OPPONENT'S GOAL 
OPENING AREA ON THE ANGLE OF THE STRIKER'S ATTACK IN FOOTBALL 

K. Moistsrapishvili 

(Georgian State University of Physical Culture and Sports) 
 

Resume. The article discusses the situation that arises in football at the opponent's goal for a forward 
attacking at an acute angle to the goal line. A formula linking the angle of attack with the visible opening of 
the opponent's goal is established, and a corresponding graph is built. 

 
 Keywords: angle of attack; area of the goal opening; football; forward. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecnie-

reba da teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

• akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis recenzia (ori mainc); 

• reziume qarTul da inglisur enebze; 

• cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) Se-
saxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis sa-

xeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris mi-

samarTebi, E-mail, samecniero wodeba da sakontaqto telefonebi (binis, sam-

saxuris), mobiluri. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formule-

bis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze nak-

lebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos 

doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. 

intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos Acadnusx Sri-
ftiT, inglisuri _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

• rubrika (mecnierebis dargi); 

• statiis saTauri; 

• avtoris/avtorebis saxeli da gvari (srulad); 

• sad damuSavda statia; 

• qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri reziume sakvanZo sityvebTan erTad _ statiis boloSi. sakvanZo 

sityvebi orive enaze dalagebuli unda iyos alfabetis mixedviT. reziume 

Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes statiis ZiriTad 

Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad sityvebsa da 

frazebs); ucxo enaze Targmani unda iyos xarisxiani da eyrdnobodes spe-

cialur dargobriv terminologiebs;  

• saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. litera-

tura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRini-

Snos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTa-
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rgmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos romel 

enaze iyo gamoqveynebuli statia.  

• naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

• redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTave-

lis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 

434, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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