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geofizika 

 

 

 

klimatis mimdinare cvlilebis moqmedeba md. Tergis  

auzis myinvarebis degradaciaze 

larisa Sengelia, giorgi korZaxia, genadi Tvauri, murman ZaZamia 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti,  
iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis m. nodias 

geofizikis instituti, saqarTvelos garemos dacvisa da soflis meurneobis 

saministro, garemos erovnuli saagento) 

 

 

reziume: Tanamgzavruli distanciuri zondirebis, GIS teqnologiebis, myinva-
rebis katalogis, savele miwispira dakvirvebebis da saeqsperto codnis gamoyenebiT 

detalurad Seswavlilia md. Tergis auzis myinvarebis degradacia klimatis mimdi-
nare cvlilebis gavleniT. Tanamgzavruli distanciuri zondirebis monacemebis sa-
SualebiT dadginda, rom md. Tergis myinvarul auzSi katalogis mixedviT arsebuli 

myinvarTa raodenoba Semcirda 33 erTeuliT, anu 48.5 %-iT, xolo gamyinvarebis far-
Tobi _ 28 km2-iT, anu 41.5 %-iT. 

 

sakvanZo sityvebi: Tanamgzavruli distanciuri zondireba; katalogi; კlimatis 

cvlileba; saqarTvelos myinvarebi. 
 

 

Sesavali  

avtorebis mier Tanamgzavruli distanciuri zondirebis (Tdz), GIS teqnologi-

ebis, myinvarebis katalogis, savele miwispira dakvirvebebisa da saeqsperto codnis 

gamoyenebiT detalurad iqna Seswavlili saqarTvelos myinvaruli auzebi: mtkvris 

(liaxvis da aragvis) [1], enguris [2], rionis myinvaruli auzebi. winamdebare statiaSi 

warmodgenilia Tergis myinvaruli auzis Seswavlis Sedegebi. 

 
 
ZiriTadi nawili 

gamyinvareba planetaruli mniSvnelobis movlenaa. myinvarebi saqarTveloSi mxo-
lod kavkasionze gvxdeba. kvlevis safuZvelze Aavtorebis mier dadgenilia, rom ssr 

kavSiris myinvarebis katalogis (SemdgomSi katalogi) mixedviT saqarTveloSi aRri-
cxulia 541 myinvari, romelTa saerTo farTobia 543 km2, xolo amJamad saqarTvelos 

sazRvrebSi moqceulia 383 myinvari. maTi saerTo farTobi Seadgens 337 km2-s.  

kavkasioni maRal mTaTa sistemaa. amdenad saqarTvelos myinvarebi mTis tipisaa 

da kargad ganviTarebul myinvarebs warmoadgens. saqarTvelos myinvarebi qveynis 
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mniSvnelovani klimatur-ekonomikuri resursia, radgan maTSi mtknari wylis garkve-
uli maragia da isini sakmaod did rols asruleben mdinareebis wylis reJimisa da 

regionaluri klimaturi pirobebis formirebaSi.  

myinvarebis kvlevisaTvis mniSvnelovania mTeli rigi iseTi aqtualuri sakiT-
xebis dadgena, rogoricaa transportirebis usafrTxoeba, myinvarebSi arsebuli 

mtknari wylis maragisa da qveynis wylis balansSi myinvaruli Camonadenis wvlilis 

gansazRvra, klimatis cvlilebasTan dakavSirebuli sakiTxebis Seswavla, myinva-
rebze klimatis Tanamedrove regionaluri cvlilebis destruqciuli zemoqmedebis 

indikacia; myinvarebis dnobis winaswarmetyveleba klimatis Tanamedrove cvlilebis 

SesaZlo scenarebis gaTvaliswinebiT.  

saqarTveloSi myinvarebis mecnieruli Seswavla jer kidev 1860 wlidan daiwyo, 

rac saqarTvelos samxedro gzis gayvanasTan (gaixsna 1961 wels) iyo dakavSirebuli. 

am periodSi Seswavlil iqna devdorakis myinvarebis Camoqcevebi, rac did safrTxes 

uqmnida samxedro gzis mSeneblobas da momavalSi mis eqspluatacias [3, 4, 5].A dev-
dorakis myinvaris Camoqcevebi myinvarwveris masivSi da amiT gamowveuli glacia-
luri da hidrologiuri xasiaTis stiqiuri movlenebi seriozul safrTxes uqmnida 

am gzas. 1860 wlidan organizebul iqna dakvirvebebi myinvarebze da saqarTveloSi 

daiwyo mniSvnelovani glaciologiuri kvlevebi. 

saqarTveloSi myinvarebis Seswavla daiwyo Tergis auzis myinvarebiT. aRsani-
Snavia, rom 1869 wels TbilisSi pirvelad gamoica 5-versiani samxedro-topogra-
fiuli ruka. 1880_1910 wlebSi kavkasiis samxedro topografiuli ganyofilebis mier 

Catarebuli instrumentuli gadaRebebis safuZvelze (1 diumSi 1 versi) Sedgenil 

iqna msxvilmasStabiani samxedro topografiuli rukebi, sadac aRinusxa kavkasionis 

myinvarebi. am monacemebis safuZvelze k. i. podozerskim Seadgina myinvarebis kata-
logi, romelic gamoica ruseTis saimperatoro geografiuli sazogadoebis kavka-
siis ganyofilebis mier 1911 wels TbilisSi [6]. 

XIX‒XX saukuneebSi myinvarebis kvleva saqarTveloSi intensiurad grZel-
deboda [7, 8]. myinvarebze dakvirvebebi sxvadasxva instituciebis (amierkavkasiis 

hidrometeorologiis instituti, saqarTvelos mecnierebaTa akademiis geografiis 

instituti, saqarTvelos hidrometeorologiis erovnuli samsaxuri) mkvlevrebis 

mier ZiriTadad savele samuSaoebiT xorcieldeboda. 

erovnul doneze myinvarebis kvleva qveynisaTvis mniSvnelovan strategiul saq-
mianobas warmoadgens da amitomac did yuradRebas imsaxurebs bolo wlebSi garemos 

erovnul saagentoSi myinvarebze miwispira glaciologiuri dakvirvebebis gaZli-
ereba da saqarTvelos meoTxe erovnul moxsenebaSi gaerTianebuli erebis klimatis 

cvlilebis CarCo konvenciisaTvis (UN FCCC) myinvarebis kvlevisaTvis garkveuli 

prioritetebis miniWeba.  

klimatis mimdinare cvlilebis zemoqmedebiT myinvarebis degradaciis prob-
lemas mecnierulad dasabuTebuli pasuxi rom gaeces, aucilebelia maRali garCe-
vadobis Tanamgzavruli distanciuri zondirebis (Tdz) gamoyeneba, radgan Tdz didi 

regionebisaTvis saWiro detalizaciiTa da sizustiT myinvarebis erTdrouli Ses-
wavlis saSualebas iZleva SezRuduli resursebisa da drois pirobebSi. 

erTi an ramdenime myinvaris kvleva, rogorc wesi, tradiciulad miwispira 

dakvirvebebiT mimdinareobda. maRali garCevadobis Tdz-is monacemebis gamoyenebiT 
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ki SesaZlebelia saqarTvelos teritoriaze arsebuli yvela myinvaris gamokvleva 

drois mcire periodSi.  

 Tdz da GIS teqnologiebi xelmisawvdoms xdis glaciologiur maxasiaTeb-

lebze kompleqsur dakvirvebebs, rac adre miwispira meTodebis gamoyenebiT Zalian 

rTuli an TiTqmis SeuZlebeli iyo. aseve rTuli iyo miwispira dakvirvebebiT didi 

myinvarebis adgilmdebareobis cvlilebis gazomva. 

myinvarebis kvlevis teqnologiur-meTodologiuri midgomebi efeqturi aRmoCn-
da myinvarebis kvlevisaTvis. amitomac dagegmili amocanebis gadasawyvetad gamo-
yenebulia rogorc sxva mkvlevrebis mier aprobirebuli [3], ise am samuSaos avto-
rebis mier SemuSavebuli meTodebi, romlebic efuZneba maRali garCevadobis Tdz-is 

monacemebis miRebasa da damuSavebas [11, 12, 13].  

kvlevisaTvis gamoiyeneba maRali garCevadobis Tdz-is suraTebi, kerZod Landsat-
is TanamgzavrebiT mopovebuli monacemebi (garCevadoba 15–30 m) da Tanamgzavrul 

monacemTa ramdenime arqivis, magaliTad, aSS-is aeronavtikisa da kosmosuri sivrcis 

kvlevis erovnuli administraciisa (National Aeronautics and Space Administration – NASA) da 

„xmeleTis myinvarebis sivrciTi globaluri gazomvebis“ proeqtis (Global Land Ice 
Measurements from Space − GLIMS) gankargulebaSi arsebuli Tanamgzavruli informacia.  

Tanamgzavruli monacemebis damuSavebisaTvis gamoiyeneba GIS-is sxvadasxva prog-
rama. efeqturia programa Google Earth, romelic maRali sivrciTi garCevadobis (0.5–
0.8 m) Tanamgzavrul suraTebs gvTavazobs, rac myinvarebis konturebis didi sizus-
tiT dadgenis saSualebas iZleva. 

aRsaniSnavia is siZneleebi, romlebic Tan axlavs sxvadasxva saarqivo monacemis 

gamoyenebas. Cveni meTodologiis saSualebiT zogierTi myinvarisaTvis dazustda 

konturebi. amis safuZvelze Seicvala myinvarebis konturebis forma, magaliTad, 

Tergis auzSi mdebare myinvarebis _ aRmosavleT suaTisisa da gergetisaTvis.  

GLIMS-is monacemTa bazaSi daculi suaTisis myinvarebis konturebis dasazuste-
blad gamoyenebul iqna programa Google Earth-is maRali sivrciTi garCevadobis (0,5_0,8 m) 

da myinvarebis maqsimaluri ablaciis periodSi gadaRebuli Tanamgzavruli monacemebi, 

rac myinvarebis konturebis didi sizustiT digitalizaciis saSualebas iZleva. 

myinvaris konturis dazustebis mizniT gamoiyeneboda agreTve ASTER DEM-is re-
liefis cifruli modeli. konturebis dazusteba xdeboda Tanamgzavruli suraTisa 

da reliefis cifruli modelis safuZvelze Seqmnili izoxazebis zeddebiT. 3D gamo-
saxulebis gamoyenebiT dadginda wyalgamyofebi, xolo am ukanasknelTa saSualebiT 

dazustda myinvarebis konturebi.  

1-l nax-ze mocemulia aRmosavleT suaTisis myinvaris CrdiloeT nawilSi xoxis 

qedis wyalgamyofebis dasadgenad ASTER DEM-is safuZvelze gavlebuli simaRlis 

izoxazebi. eleqtronul versiaSi wiTeli feriT naCvenebia GLIMS-is monacemTa 

bazaSi daculi konturebi, lurjiT _ avtorTa mier dazustebuli konturebi, SaviT 

−_ reliefis cifruli modelis safuZvelze Seqmnili izoxazebi (10 m bijiT). 
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nax. 1. aRmosavleT suaTisis myinvaris CrdiloeT nawilis simaRlis izoxazebi.  
GLIMS-is monacemTa bazaSi daculi konturebi suraTze naCvenebia wiTeli feriT,  

xolo dazustebuli konturebi – lurji feriT 

 

Mme-2 nax-ze warmodgenilia suaTisis myinvarebis konturebi. wiTeli feriT naC-
venebia konturebi GLIMS-is monacemebis mixedviT, lurjiT ‒ dazustebuli konture-
bi, romlebic Tanamgzavruli distanciuri zondirebis saSualebiTaa miRebuli.  

 

 
 

nax. 2. aRmosavleT, Sua da dasavleT suaTisis myinvarebis  
konturebis Tavdapirveli (wiTeli) da dazustebuli (lurji) saxeebi 
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konturebis dasadgenad da gansakuTrebiT wyalgamyofebis mdebareobis dasazus-
teblad gamoiyeneboda 3D gamosaxuleba. me-3 nax-ze mocemulia Google Earth-is saSualebiT 

miRebuli suaTisis myinvarebis 3D gamosaxuleba, sadac GLIMS-is monacemTa bazaSi da-
culi konturebi naCvenebia wiTeli feriT, xolo dazustebuli konturebi _ lurjiT. 

 

 
 

nax. 3. suaTisis myinvarebi 
 

rac Seexeba myinvar gergets, GLIMS-is monacemTa bazaSi dacul konturebSi 

myinvarwveris platos umetesi nawili mikuTvnebuli hqonda gergetis myinvars. Google 
Earth-is saSualebiT miRebuli 3D gamosaxulebisa da reliefis cifruli modeliT 

(DEM – Digital Elevation Model) generirebuli simaRlis izoxazebis saSualebiT dazus-
tda wyalgamyofi. aman ganapiroba is, rom platos mniSvnelovani nawili CamoeWra 

gergetis myinvars da miekuTvna devdorakis myinvars.  

me-4 nax-ze warmodgenilia myinvar gergetis Tanamgzavruli suraTi, romelzec 

reliefis cifruli modelis gamoyenebiT 30 m bijiT datanilia simaRlis izoxazebi 

_ hifsometriuli mrudebi. wiTeli feriT naCvenebia konturi GLIMS-is monacemebis 
mixedviT, lurji feriT ‒ Tdz-iT dazustebuli konturi. 

 

 
 

nax. 4. myinvar gergetis Tanamgzavruli suraTi, romelzec reliefis cifruli modelis 

gamoyenebiT 30 m bijiT datanilia simaRlis izoxazebi. GLIMS-is monacemTa bazaSi daculi 

konturebi suraTze naCvenebia wiTeli feriT, xolo dazustebuli konturebi – lurjiT 
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 myinvarebis konturebis gavlebisas zemoT CamoTvlili siZneleebis gadalaxvis 

Semdeg Tdz-is monacemebiT yvela myinvarisaTvis (msgavsad myinvarebis katalogisa) 

gamoTvlil iqna maxasiTeblebi. Aam monacemTa Soris arsebuli 50-wliani sxvaoba 

saSualebas iZleva maTi Sedarebis safuZvelze gamotanil iqnes daskvnebi myinva-
rebze klimatis mimdinare cvlilebis gavlenis Sesaxeb. 

samuSaos mizania iyo klimatis mimdinare cvlilebis gavleniT md. Tergis auzis 

myinvarebis degradaciis kvleva. katalogis mixedviT Tergis auzs miekuTvneba 

#44_#111 myinvarebi (nax. 5) [14]. 

aRsaniSnavia, rom Tanamgzavrul suraTebze asaxuli zogierTi mcire da saSu-
alo zomis myinvaris identifikacia SesaZlebelia mxolod katalogis sqemebis 

gamoyenebiT. maTi identifikaciis Semdgom Tdz-iT gansazRvruli calkeuli 

myinvarebisaTvis katalogSi moyvanili farTobis monacemebi ufro naklebi aRmoCnda, 

vidre Tdz-iT gansazRvruli. es ki araswor suraTs qmnida. gamodioda, rom 

myinvarebis farTobi gasuli saukunis 60-ian wlebTan SedarebiT gaizarda, rac 

globaluri daTbobis faqts ewinaaRmdegeba. Tdz-is monacemebiT miRebuli 

saqarTvelos myinvarebis konturebisa da imave wlebis topografiul rukebze 

asaxuli myinvarebis konturebTan Sedarebam cxadyo, rom daaxloebiT bolo 50 wlis 

ganmavlobaSi saqarTvelos yvela myinvaris farTobi Semcirda. am periodis 

topografiul rukebze moyvanili myinvarebis konturebis safuZvelze ganisazRvra 

farTobebi da Catarda katalogidan AaRebuli farTobis araswori monacemebis 

koreqtireba [15]. aseTi myinvari Tergis auzSi samia (cxrili 1). 

 

 

 
 

nax. 5. მyinvarebis ganlagebis sqema mdinareebis _ fiagdonis, gizeldonisa da Tergis 

zemo welSi: 1 _ wyalgamyofi, 2 _ mwvervali, 3 _ myinvargamyofi, 4 _ mdinare, 5 _ miwisqveSa 

dineba, 6 _ myinvari Tavisi nomriT, 7 _ 0,1 km2-ze naklebi farTobis mqone myinvari 

 

1-l cxrilSi moyvanilia Tergis auzis myinvarebi, romelTa farTobis mniSvne-
lobebi Sesworda topografiuli rukebiT. aRsaniSnavia Tergis auzis myinvari №58, 

romelic topografiuli rukis mixedviT saSualo zomisaa, xolo katalogis mixe-
dviT – mcire zomis.  
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cxrili 1  

Tergis auzis myinvarebi, romelTa farTobis mniSvnelobebi Sesworda 

topografiuli rukebis mixedviT 

 

№ myinvaris № katalogiT topografiuli rukiT Tdz 

1 58 0.2 0.9 0.6 

2 59 0.7 0.8 0.7 

3 101 0.1 0.2 0.1 

 

 me-6 nax-ze naCvenebia myinvari mna da mis marjvniv mimdebare #59 da #58 myin-
varebi Tdz-iT miRebul suraTsa da 60-iani wlebis topografiul rukaze. Sedare-
bisaTvis orive suraTze konturebi gavlebulia lurji feriT.  

 
 

a b 

 

nax. 6. myinvari mna da mis marjvniv mimdebare myinvarebi #59 da #58 Tdz-iT  
miRebul suraTze (a) da 60-iani wlebis topografiul rukaze (b)  

 

kvlevebiT dadginda, rom gasuli saukunis 60-iani wlebidan dRemde aRmosavleT 

saqarTvelos teritoriaze haeris temperaturam moimata 1 oC-mde [16]. temperaturuli 

reJimis mcire cvlileba, anu arsebul viTarebaSi klimaturi normebis mdgradi zrda 

Zlier zemoqmedebas axdens myinvarebze. zogadad klimatis globaluri daTboba 

negatiurad moqmedebs myinvarebze, rac gansakuTrebiT mcire myinvarebis SemTxvevaSi 

vlindeba da xSirad iwvevs am myinvarebis danawevrebas, Tovlnarad gadaqcevas an 

srul dnobas. aqve SevniSnavT, rom mcire myinvarebis farTobi 0.1 km2-dan 0.5 km2-mdea, 



16 
 

xolo Tovlnari SeiZleba iyos myinvaris degradaciiT miRebuli narCeni da misi 

farTobi 0.1 km2-ze naklebia [17]. 

TvalsaCinoebisaTvis ganvixiloT Tanamgzavr Landsat-iT gadaRebuli md. Tergis 

auzSi mdebare mcire myinvarebi da maTi konturebi (nax. 7). wiTeli qinZisTaviT 

aRniSnulia gamqrali myinvari, yviTeli qinZisTaviT _ Tovlnarad qceuli myinvari da 

mwvane qinZisTaviT _ mcire myinvari. am myinvarebis identificirebiT dadginda, rom 

yofili ssr kavSiris katalogis mixedviT isini arian №98 _−№111 myinvarebi [14].  
 

  
a b 

 

nax. 7. md. Tergis auzis mcire myinvarebi (№98 _−№111) da maTi konturebi  

Tanamgzavrul suraTze (a) da 60-iani wlebis topografiul rukaze (b)  

 

Tdz-is safuZvelze Catarebulia md. Tergis auzSi katalogiT arsebuli yvela 

myinvaris identifikacia da gansazRvrulia myinvarebis maxasiaTebeli ZiriTadi 

parametrebi.  

me-2 cxrilSi warmodgenilia md. Tergis auzis myinvarebis zogierTi maxasia-
Tebeli Tanamgzavruli da katalogis monacemebiT (nax. 2). wiTeli feris qinZisTaviT 

aRniSnulia gamqrali myinvari, yviTeli feriT ‒ Tovlnari (farTobi _ 0.1 km2-ze 

naklebi), mwvane feriT ‒ mcire myinvari (farTobi ‒ 0.1 km2-dan 0.5 km2-mde) da 

nacrisferiT ‒ saSualo myinvari (farTobi ‒ 0.5 km2-dan 2.0 km2-mde).  
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cxrili 2  

md. Tergis auzis myinvarebis zogierTi maxasiaTebeli  

Tanamgzavruli (1) da katalogis (2) monacemebi 

 

 

№ 

 

ssrk da 

msoflio 

katalgis 

mixedviT 

myinvarebis 

saxelw. da 

lokal. .№ 

myinvarebis 

msoflio 

katalogSi 

saident. 

№, ID 

№ 

Tdz-is 

mixed-

viT 

 

maqs. 

sigrZe 

(km) 

 

farTobi 

(km2) 

min. 

simaRle 

(m) 

maqs. 

simaRle (m) 

(1) (2) (1) (2) (1) (2) (1) (2) 

1 198 SU4G0811098 98 0.8 1.0 0.03 0.4  3360  3640 

2 99 SU4G0811099 99 1.0 1.1 0.02 0.2  3260  3610 

3 100 SU4G0811100 100  1.0 0 0.1  3420  3700 

4 187a 

SU4G0811101 101a  1.1 0.1 0.2 3610 3200 4037 3910 

101b  0.8 0.02   3200  3910 

101c 0.5 1.0 0.01   3200  3910 

5 187 SU4G0811102 102  1.0 0.04 0.1  3600  4070 

6 186 

SU4G0811103 103a  1.0 0.09 0.3  2920  3660 

103b  0.6 0.09   2920  3660 

103c  1.3 0.03   2920  3660 

7 185b SU4G0811104 104   0.08 0.5  3270  3550 

8 185c SU4G0811105 105   0.03 0.1  3300  3560 

9 kibiSa,185 
SU4G0811106 106a  1.0 0.1 1.9 3259 3160 3590 3620 

106b  0.7 0.09   3160  3620 

10 185d SU4G0811107 107 1.15 1.9 0.01 0.2  3330  3720 

11 108 
SU4G0811108 108a   0.05 0.5  3300  3930 

108b  0.9 0.03   3300  3930 

12 184 SU4G0811109 109  1.3 0.6 0.7 3345 3150 4227 4330 

13 183 SU4G0811110 110  1.3 0.23 0.4 3464 3280 4216 4300 

14 182 SU4G0811111 111 1.5 2.0 0.23 0.5 3461 3420 3992 4020 

 
me-3 cxrilSi mocemulia Tergis auzSi mdebare myinvarebi №44-dan №66-is 

CaTvliT. aq farTobebis gamosayofad gamoyenebulia igive ferebi, rasac emateba 

didi zomis myinvarebi (farTobi − 2,0 km2 da meti), romlebic cisferiTaa warmodge-
nili da didi zomis myinvarebidan gamoyofili udidesi myinvari. Tergis auzis 

SemTxvevaSi erTaderTi udidesi myinvaria aRmosavleT suaTisi, romelic iasamnis-
feriTaa gamoyofili.  
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cxrili 3 

 md. Tergis auzis myinvarebis zogierTi maxasiaTebeli Tanamgzavruli (1)  
da katalogis (2) monacemebiT 

 

 

№ 

 

ssrk da msoflio 

katalgis mixedviT 

myinvarebis sax-

elw. da lokal. 

.№ 

myinvarebis 

msoflio 

katalogSi 

saident. 

№, ID 

№ 

Tdz-is 

mixed. 

 

Mmaqs. 

sigrZe 

(km) 

 

farTobi 

(km2) 

Mmin. 

simaRle 

(m) 

Mmaqs. 

simaRle (m) 

(1) (2) (1) (2) (1) (2) (1) (2) 

1 arC-Sa, 244 SU4G08011044 44  1.2 0 0.1  3430  3710 

2 243 SU4G08011045 45  0.5 0 0.1  3770  3910 

3 WaWi, 242 SU4G08011046 46 3.2 3.2 2.3 2.8 3239 3230 4447 4430 

4 

 

242b 
SU4G08011047 47a 0.7 1.9 0.2 0.6 4031 3450 4161 4200 

47b 0.6  0.1  3652 3450 4013 4200 

47c   0.05      

5 
devdoraki,  

241 
SU4G08011048 

48 
6.9 7.3 6.2 7.0 2392 2260 5038 5030 

6 abano, 240 SU4G08011049 49 3.8 4.1 1.7 2.0 3020 2950 5038 5030 

7 240b SU4G08011050 50  0.4 0.07 0.1  3760  4120 

8 239 SU4G08011051 51  0.6 0.08 0.1  3710  3990 

9 gergeti, 238 SU4G08011052 52 7.1 8.5 5.2 8.3 3091 2870 4936 5030 

10 237 SU4G08011053 53  0.6 0 0.2  3450  3700 

11 236a SU4G08011054 54  0.5 0 0.1  3530  3800 

12 236 SU4G08011055 55  0.8 0.06 0.4  3510  4010 

13 235 SU4G08011056 56 1.0 1.9 0.4 0.7 3768 3350 4227 4220 

14 denkera, 234 SU4G08011057 57 1.2 2.3 0.7 2.4 3655 3500 4103 4230 

15 234a SU4G08011058 58 1.8 1.0 0.6 0.9 3567 3570 4285 4200 

16 233a SU4G08011059 59 1.8 2.3 0.7 0.8 3450 3440 4327 4330 

17 mna, 233 SU4G08011060 60 3.3 4.1 3.1 4.6 3036 2860 4612 4600 

18 232 SU4G08011061 61 4.3 3.2 2.7 2.1 3292 3330 4586 4310 

19 aRm suaTisi, 231 SU4G08011062 62 4.5 5.4 7.9 10.2 3230 3000 4532 4580 

20 Sua suaTisi, 230 SU4G08011063 63 4.0 4.7 2.1 2.5 2975 2850 4734 4760 

21 das. suaTisi, 229 SU4G08011064 64 3.0 3.5 1.8 2.4 3284 3070 4444 4460 

 

aRmosavleT saqarTvelos yvela didi zomis myinvari mdebareobs Tergis auzSi; 

frCxilebSi mocemulia maTi farTobebi (km2), Tdz-isa da katalogis mixedviT: 

1. #46 _−WaWi (2.3, 2.8); 

2. #48 _−devdoraki (6.2, 7.0); 

3. #52 _−gergeti (5.2, 8.3); 

4. #57 _−denkera (0.7, 2.4); 

5. #60 _ mna (3.1, 4.6); 

6. #61 _−(2.4, 2.1); 

7. #62 _−aRm. suaTisi (7.9, 10.2); 

8. #63 _−Sua suaTisi (2.1,Jamad 2.5); 

9. #64 _−das. suaTisi (1.8, 2.4). 

amJamad Tergis auzSi Tdz-is mixedviT sul 7 didi myinvaria. 
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rogorc miwispira dakvirvebebiT, ise Tdz-iT gansakuTrebiT kargadaa Seswa-
vlili gergetis myinvari, rac ganpirobebulia imiT, rom mis mimdebare teritoriaze 

(3653 m-is simaRleze) 1931 wlidan mdebareobs stefanwmindis meteosadguri. aRsaniS-
navia, rom Tdz-iT mis Seswavlas xeli Seuwyo iman, rom misi enis bolo ar aris 

dafaruli naSali masaliT. M 

me-8 nax-ze mocemulia myinvar gergetis ukandaxevis sqematuri gamosaxuleba. 

myinvarebis mdebareoba sxvadasxva wels sxvadasxva feris konturiT aris naCvenebi. 

konturebis gadamkveTi TeTri feris texili xazi miuTiTebs myinvarebis ukandaxevis 

sigrZes 2015 wlis 15 agvistos Tanamgzavruli suraTis fonze. 
 

 
  

nax. 8. Gგergetis myinvaris ukandaxevis sqematuri gamosaxuleba 

 
me-4 cxrilSi moyvanilia Tdz-is monacemebis safuZvelze gansazRvruli 

gergetis myinvaris ukandaxevis sxvadasxva maxasiaTebeli. 

 
cxrili 4  

gergetis myinvaris enis bolos ukandaxevis mdebareoba da manZilebi 

Tdz-is monacemebis safuZvelze wlebis mixedviT 

# TariRi 
koordinatebi ukandaxeva wina 

niSnulis mimarT, m 

jamuri 

ukandaxeva, m ganedi grZedi 

1 25.08.1977 42.664006° 44.558418° 0 0 

2 26.09.1984 42.664683° 44.557493° 106 106 

3 31.08.1989 42.665486° 44.556670° 111 217 

4 03.08.1999 42.666306° 44.555701° 122 339 

5 01.09.2001 42.666503° 44.555308° 40.6 379.6 

6 30.08.2006 42.667224° 44.553724° 152 531.6 

7 18.09.2007 42.667407° 44.553513° 25.4 557 

8 30.08.2009 42.667635° 44.553219° 38.2 595.2 

9 21.09.2011 42.668386° 44.552674° 94.9 690.1 

10 28.08.2014 42.668662° 44.552612° 31.7 721.8 

11 15.08.2015 42.668917° 44.552400° 34.4 756.2 
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gergetis myinvaris ukandaxevis (1977_2013 ww.) miwispira dakvirvebebis monacemebi 

(cxrili 5) gamoiyeneba Tdz-is monacemebis safuZvelze gansazRvruli gergetis 

myinvaris ukandaxevis monacemebis xarisxis da Sefasebis kontrolisaTvis (QA/QC). 
  

cxrili 5  

gergetis myinvaris enis bolos ukandaxevis mdebareoba da manZilebi  

savele miwispira dakvirvebebis monacemebis safuZvelze wlebis mixedviT 

 

# TariRi 
koordinatebi Uukandaxeva wina niSnu-

lis mimarT, m 

jamuri 

ukandaxeva m 
ganedi grZedi 

1 1978 42.664162 44.558194 0 0 

2 1990 42.664746 44.557606 79 79 

3 2000 42.665922 44.556443 174 253 

4 2011 42.668103 44.553074 400 653 

5 2013 42.668567 44.5527 65 718 

 

me-9 nax-ze warmodgenilia gergetis myinvaris Tdz-is da savele miwispira dak-
virvebebis monacemebis Sedarebis grafikebi. 

 

 
 

nax. 9. gergetis myinvaris Tdz-is da savele miwispira  
dakvirvebebis monacemebis Sedarebis grafikebi 

 

grafikebis Sedarebam cxadyo, rom Tdz-isa da savele miwispira dakvirvebebis 

monacemebi karg TanxvedraSia erTmaneTTan. 

kvlevis Sedegad dadginda, rom iseve rogorc saqarTvelos sxva did myinvarebs, 

gergetis myinvaris ukandaxevasac arawrfivi xasiaTi aqvs. didi myinvarebis sruli 

dnobis savaraudo TariRebis gansasazRvravad SemuSavebulia scenari, sadac ganxi-
lulia klimatis cvlileba Cveulebrivi biznesis (Business as Usual /BaU/) Sesabamisad. 
Semdgomi kvlevebiT dadginda, rom ganxiluli myinvarebis ukandaxevis aproqsimacia 

am scenaris pirobebSi didi sizustiT SesaZlebelia parabolis mrudiT. gergetis 

myinvarisaTvis y=0.2047t2+12.201t [18‒20]. 
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cxrili 6  

gergetis myinvaris sruli dnobis savaraudo  

TariRis gamosaTvleli maxasiaTeblebi 

a b c d e f g h 
saxel-

wodeba 

 

sigrZe 

Tdz-iT 

bolo 

wels, m 

jamuri 

ukandaxeva 

aTvlis daw-

yebidan, m 

sruli 

dnobis 

manZili 

y=b+c 

gantolebis 

amonaxsni 

t1 weli 

aTvlis 

daw-

yebis 

weli 

bolo 

weli 

sruli 

dnobis 

weli  

[f+e] 
gergeti 7100 756 7856 168 1977 2015 2145 

 

gergetis myinvaris sruli dnobis savaraudo TariRis gamosaTvlelad ganto-
lebaSi y=0.2344t2+12.201t CavsvaT y=7856 m da gamovTvaloT misi Sesabamisi gantolebis 

dadebiTi fesvi, romlis mniSvnelobaa t1=168 weli. gergetis myinvaris sruli dnobis 

savaraudo TariRi iqneba aTvlis dawyebis wels damatebuli 168 weli, anu gergetis 

myinvaris sruli dnobis savaraudo TariRia t=t1+1977 = 2145 weli. 

md. Tergis auzis myinvarebis degradaciis ricxobrivad gansazRvrisaTvis gamo-
yenebulia katalogSi arsebuli da Tdz-iT gansazRvruli myinvaruli auzebis far-
Tobebisa da myinvarebis raodenobis mniSvnelobebi.MmaT Soris droiTi Sualedi daa-
xloebiT 50 weliwads Seadgens. am periodisaTvis ganxorcielebulia cvlilebebis 

statistikuri analizi, rac mniSvnelovani daskvnebis gamotanis safuZvels iZleva. me-

7 cxrilSi mocemulia md. Tergis auzis myinvarebis raodenoba da farTobebi. 

 

cxrili 7 

md. Tergis auzis myinvarebis raodenoba da farTobebi 

myinvarebis # 

katalogiT 

zoma myinvarebis raodenoba myinvarebis farTobi, km2 

Kkat. Tdz DΔ kat. Tdz Δ 
 

44_111 

mcire 47 22 25 12.5 4.2 8.3 

saSualo 12 6 6 12.1 6.1 6.0 

didi 9 7 1 42.9 29.2 13.1 

sul 68 35 33 67.5 39.5 28 

 

md. Tergis auzSi katalogis mixedviT sul 68Amyinvaria, aqedan 47 mcire myinvaria, 

12 _ saSualo da 9 didi myinvaria, xolo gamyinvarebis mTliani farTobi Seadgens 67,5 

km2-s.. .dResdReobiT Tdz-is monacemebiT klimatis mimdinare cvlilebis zemoqmedebiT 

md. Tergis myinvarul auzSi darCa 35 myinvari, aqedan 22 mcire myinvaria, 6 _ saSualo 

da 7 didi myinvaria. gamyinvarebis mTliani farTobi ki 39,5 km2-ia.. ase rom, md. Tergis 

myinvarul auzSi katalogis mixedviT arsebuli raodenoba Semcirda 33 erTeuliT, anu 

48,5 %-iT, xolo gamyinvarebis farTobi _ 28 km2-iT, e. i. 41,5 %-iT. 
 

 

daskvna 

md. Tergis auzis myinvarebis kvleviT dadginda, rom: 

1. GLIMS-is monacemTa bazaSi daculi myinvarebis konturebs sWirdeba dazus-
teba, xolo myinvarebis konturebis didi sizustiT digitalizaciisaTvis mizanSe-
wonilia programa Google Earth-is maRali sivrciTi garCevadobis (0,5‒0,8 m), myinvarebis 
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maqsimaluri ablaciis periodSi gadaRebuli Tanamgzavruli monacemebisa da ASTER 
DEM-is reliefis cifruli modelis gamoyeneba; 

2. Tanamgzavrul suraTebze asaxuli zogierTi mcire da saSualo zomis myin-
varis identifikacia SesaZlebelia mxolod katalogis sqemis saSualebiT, romel-
zec asaxulia Tergis zemo welis myinvarebi; 

3. daaxloebiT bolo 50 wlis ganmavlobaSi Tergis auzis yvela myinvaris far-
Tobi Semcirda. am periodis topografiul rukebze moyvanili myinvarebis konture-
bis safuZvelze ganisazRvra farTobebi da Catarda katalogidan aRebuli farTobis 

araswori monacemebis koreqtireba;  

4. klimatis globaluri daTboba negatiurad moqmedebs myinvarebze, rac gansa-
kuTrebiT vlindeba mcire myinvarebis SemTxvevaSi da xSirad iwvevs am myinvarebis 

danawevrebas, Tovlnarad gadaqcevas an srul dnobas. klimatis cvlilebis Sedegad 

md. Tergis auzSi katalogis mixedviT arsebuli 47 mcire myinvaridan SemorCa 22, 

anu myinvarebis raodenoba Semcirda 46.8 %-iT, xolo maTi farTobi _ 12,5-dan 4,2 km2-

mde, e. i. 33.6 %-iT;  

5. iseve, rogorc saqarTvelos sxva did myinvarebs, gergetis myinvaris ukanda-
xevasaac arawrfivi xasiaTi aqvs da misi aRwera didi sizustiT SesaZlebelia pa-
rabolis mrudiT. avtorebis mier SemuSavebuli meTodologiis safuZvelze gamo-
Tvlilia gergetis myinvaris sruli dnobis savaraudo TariRi, 2145 weli; 

7. md. Tergis myinvarul auzSi katalogis mixedviT arsebul myinvarTa raode-
noba Semcirda 33 erTeuliT, anu 48.5 %-iT, xolo gamyinvarebis farTobi _ 28 km2-iT, 

anu 41.5 %-iT. 
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GEOPHYSICS 
 
 

INFLUENCE OF THE CURRENT CLIMATE CHANGE ON THE DEGRADATION  
OF TEREK RIVER BASIN GLACIERS 
L. Shengelia, G. Kordzakhia, G. Tvauri, M. Dzadzamia  
(Institute of Hydrometeorology of the Georgian Technical University, M. Nodia Institute  
of Geophysics of I. Javakhishvili Tbilisi State University, National Environmental Agency,  
Ministry of Environment Protection and Agriculture of Georgia) 

 
Resume: The degradation of Terek river basin glaciers under influence of current climate change was 

studied on the basis of application of satellite remote sensing, GIS technologies, glacier catalog, field work 
results and expert knowledge. Analysis of remote sensing data reveals that number of Terek basin glaciers 
registered in catalog is reduced by 33 glaciers, i.e. by 45.4%, area of total glaciation – by 28 km2, i.e. 41.5%.  

 
Key words: Catalogue; climate change; glaciers of Georgia; satellite remote sensing.  

 
 
 
 

ГЕОФИЗИКА 
 

 

ВЛИЯНИЕ ТЕКУЩЕГО ИЗМЕНЕНИЯ КЛИМАТА НА ДЕГРАДАЦИЮ ЛЕДНИ-
КОВ БАССЕЙНА РЕКИ ТЕРЕК (ГРУЗИЯ) 

Шенгелия Л. Д., Кордзахия Г. И., Тваури Г. А., Дзадзамия M.Ш. 
(Институт гидрометеорологии Грузинского технического университета, Институт геофизики  
М. Нодия Тбилисского государственного университета им. И. Джавахишвили, Министерства  
защиты окружающей среды и сельского хозяйства Грузии, Национальное агентство окружающей 
среды) 

 
Резюме. Детально исследовано деградация ледников бассейна реки Терек под воздействием теку-

щего изменения климата с использованием методов спутникового дистанционного зондирования, ГИС 
технологии, данных каталога, полевых наземных наблюдении и экспертного знания. С помощью дистан-
ционного зондирования было установлено, что количество ледников по сравнению с данными каталога 
уменьшилось на 33, т.е. на 45,4 %, а общая площадь ледников _ на 28 км 2 т.е. на 41.5 %. 

 
Ключевые слова: изменение климата; каталог; ледники Грузии; спутниковое дистанционное 

зондирование. 
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ekonomika 

 

 

 

inovaciur sferoSi saxelmwifo-kerZo partnioroba: dRevandeli 

mdgomareoba da ganviTarebis perspeqtivebi 

genadi baRaTuria 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis  
samecniero-kvleviTi instituti) 

 

 

reziume: saxelmwifo-kerZo partniorobis meqanizmis amoqmedeba perspeqtiulia 

iseT sferoebSi, rogoricaa unarCeno da mcirenarCeniani teqnologiebis danergva, 

kvebis produqtebSi adamianis organizmisaTvis mavne sakvebi danamatebis gamoyenebis 

gamoricxva da a.S., romelTa ganviTarebiT biznesi an ar aris daintresebuli, an 

saxelmwifos gareSe ara aqvs monawileobis miRebis survili proeqtis mniSvnelovani 

mecnierebatevadobis, realizaciis xangrZlivi periodisa da masTan dakavSirebuli 

riskebis gamo. 

gamokvleulia saqarTvelos inovaciur sferoSi saxelmwifo-kerZo partnioro-
bis dRevandeli mdgomareoba da ganviTarebis perspeqtivebi. SemoTavazebulia konk-
retuli rekomendaciebi da maTi realizaciis meqanizmebi saqarTvelos agrosamre-
wvelo kompleqsSi. 

 

sakvanZo sityvebi: biznesi; inovacia; saxelmwifo-kerZo partnioroba. 
 

 

Sesavali  

arsebobs saxelmwifo-kerZo partniorobis sxvadasxvagvari ganmarteba. maT So-
ris erT-erTia msoflio bankis mier SemoTavazebuli formulireba, romelSic sa-
xelmwifo-kerZo partnioroba warmoadgens SeTanxmebas, romelic ideba saxelmwi-
fosa da kerZo kompanias Soris warmoebasa da infrastruqturuli momsaxurebis 

gawevaze damatebiTi investiciebis mozidvisa da sabiujeto dafinansebis eqfeqtia-
nobis gazrdis mizniT [1, 2, 9].  

inovaciur procesebSi saxelmwifos monawileoba ganpirobebulia inovaciebis 

gamokvlevisa da damuSavebis aucileblobiT ekonomikis iseT sferoebSi, romelTa 

ganviTarebiT biznesi an ar aris daintresebuli, an saxelmwifos gareSe ara aqvs 

monawileobis miRebis survili proeqtis mniSvnelovani kapitaltevadobisa da misi 

realizaciis xangrZlivi periodis gamo. am SemTxvevaSi saxelmwifo axdens kerZo 

seqtoris monawileobis stimulirebas im sferoebSi, sadac esoden aucilebelia 

Tanamedrove warmoebis mowyoba da dargis inovaciuri ganviTareba qveynis sae-
qsporto potencialis gazrdis mizniT. inovaciur sferoSi orive es garemoeba iZens 

gansakuTrebul aqtualurobas [3, 4]. 
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ZiriTadi nawili 

saxelmwifos motivacia. biznesTan partniorobaSi ikveTeba saxelmwifos inte-
resi iseTi sakiTxebisadmi, rogoricaa saxelmwifo-kerZo partniorobis proeqtis 

realizacia da komerciuli efeqtis miReba; saxelmwifo SekveTebis xarisxis gau-
mjobeseba da Rirebulebis Semcireba; damatebiTi finansuri resursebis mozidva 

mecnierebis, teqnikisa da teqnologiebis prioritetuli mimarTulebebis gansaviTa-
reblad, rac ekonomikis inovaciur modelze gadasvlisa da mcire da saSualo biz-
nesis inovaciuri ganviTarebis stimulirebis saSualebas iZleva [5]. 

biznesis motivacia. esaa mogebis miRebis SesaZlebloba misTvis axal sferoebSi 

da riskebis gadanawileba komerciuli saqmianobis pirobebSi. proeqtSi monawileo-
bisas biznesi saxelmwifosagan iRebs preferenciebisa da Semosavlebis zrdisTvis 

aucilebel garkveul SeRavaTebs da iZens uflebas inovaciuri damuSavebebis Sede-
gebze imis gaTvaliswinebiT, rom momavalSi moaxdinos maTi komercializacia. 

saxelmwifo-kerZo partniorobis yvelaze gavrcelebuli formaa koncesiebi, 

romlebic partniorobis orive mxarisaTvis momgebiania. magaliTad, saxelmwifo-
saTvis esaa sakuTrebis gankargvis uflebis SenarCuneba da imis SesaZlebloba, rom 

aucileblobis SemTxvevaSi gavlena moaxdinos koncesionerze, xolo biznesisaTvis 

_ koncesiis grZelvadianoba da sakmaod maRali Tavisufleba mmarTvelobiTi ga-
dawyvetilebebis miRebisas.  

arsebobs garkveuli problemebi, romlebic xels uSlis saxelmwifo-kerZo par-
tniorobis ganviTarebas saqarTvelos agrosamrewvelo kompleqsSi (nax. 1). am prob-
lemebidan aRsaniSnavia: 

 ekonomikur gadawyvetilebebze politikuri Semadgenlis gavlena; 

 agraruli seqtoris inovaciuri ganviTarebis sakanonmdeblo normatiul-samarT-
lebrivi bazis ararseboba; sagadasaxado kanonmdeblobis fiskaluri mimarTuleba;  

 agrarul sferoSi grZelvadiani dafinansebis meqanizmis ararseboba;  

 biznesis mxridan saxelmwifo organoebisadmi naklebi sandooba;  

 inovaciur sferoSi saxelmwifo-kerZo partniorobis ganviTarebis koncefciis 

ararseboba; 

 damoukidebeli sasamarTlo sistemis ararseboba; 

 proeqtebis korufciuli dafinansebis maRali done; 

 agrarul sferoSi Catarebuli gauazrebeli privatiizaciis Sedegad 

samecniero-kvleviTi organizaciebis ararseboba; 

 privatizacias gadarCenili saqarTvelos kvebis mrewvelobis samecniero-kvle-
viTi institutis SesaZleblobebis realizaciis SezRudva da a.S.  

aRsaniSnavia, rom saxelmwifo-kerZo partniorobis ganviTarebas mniSvnelovnad 

abrkolebs sagadasaxado kanonmdeblobis arastabiluroba da fiskaluri xasiaTi. 

ekonomikis modernizaciisa da inovaciuri ganviTarebis deklarirebuli kursis aRi-
arebis miuxedavad, sagadasaxado kanonmdebloba arasakmarisad axdens maRalteq-
nologiuri, mecnierebatevadi da maRali damatebiTi Rirebulebis mqone intele-
qtualuri produqciis Seqmnis stimulirebas. 
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nax. 1. saqarTvelos agrosamrewvelo kompleqsis  
inovaciuri ganviTarebis xelSemSleli faqtorebi  

 
es gansakuTrebiT exeba inovaciuri teqnologiebis Seqmnisa da warmoebaSi da-

nergvis damasrulebel etapebs, rodesac, rogorc wesi, saWiroa mniSvnelovani in-
vesticiebis gaReba, raTa moxdes inovaciur produqtsa Tu teqnologiaze samom-
xmareblo moTxovnis formireba. aq xazi unda gaesvas imas, rom swored am mizeziT 

saxelmwifoSi agrarul sferoSi gacemuli samecniero grantebidan dRemde ar daner-
gila arc erTi granti, maSin rodesac am saqmeSi dReisaTvis ukve Cadebulia uzar-
mazari Tanxebi.  

saxelmwifo-kerZo partniorobis Seqmnis erT-erTi ZiriTadi problema biznesis 

mxridan saxelmwifo xelisuflebisadmi urTierTxelsayrel TanamSromlobaze nak-
lebi ndoba an, sxvagvarad rom vTqvaT, institucionaluri undoblobaa, romelic 

Camoyalibda korufciis administraciuli barierebisa da a.S. arsebobis Sedegad. 

saxelmwifo-kerZo partniorobis ganviTarebis damabrkolebel seriozul problemas 
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warmoadgens grZelvadiani (10_15 welze gaTvlili) proeqtebis dafinansebis meqaniz-
mis ararseboba (swored am vadiT ideba skp-is yvela SeTanxmeba).  

gansakuTrebiT sayuradReboa agrarul mecnierebaSi Seqmnili viTareba. gasul 

wlebSi saqarTvelos agrosamrewvelo kompleqsSi saqarTvelos soflis meurneobis 

mecnierebaTa akademiis SemadgenlobaSi funqcionirebda agraruli sferos 14 mZla-
vri samecniero-kvleviTi organizacia. qveyanaSi korufciuli garigebiT Catarebuli 

privatizaciis Sedegad erTi xelis mosmiT ganadgurda 13 samecniero-kvleviTi orga-
nizacia. gadarCa mxolod erTi _ kvebis mrewvelobis samecniero-kvleviTi institu-
ti, romelic yofili ssr kavSiris periodSi saTao samecniero-kvleviT organi-
zaciad iTvleboda da saqarTvelos kvebis mrewvelobis wamyvani dargebis mecnieru-
li uzrunvelyofis saqmes emsaxureboda.  

saqarTvelos teqnikuri universitetis xelmZRvanelobis ZalisxmeviT institutis 

Senobas Cautarda remonti da iq Seiqmna e. w. agraruli mecnierebebisa da biosis-
temebis inJineringis fakulteti, maSin rodesac saqarTveloSi funqcionirebs war-
sulSi didi tradiciebis mqone kerZo agraruli universiteti. ucxoeTis gamocdileba 

naTlad metyvelebs imaze, rom kerZo umaRlesi saswavleblebi ufro efeturad ewevian 

TavianT saqmianobas saxelmwifos daqvemdebarebaSi arsebul saswavleblebTan Seda-
rebiT, amitom mizanSewonilad migvaCnia xeli Seewyos saqarTvelos agraruli uni-
versitetis aRdgenas an mis reprivatizacias Semdgomi gadacemis mizniT ufro warma-
tebuli investorisaTvis saxelmwifo-kerZo partniorobis meqanizmis gamoyenebiT. 

rac Seexeba saqarTvelos kvebis mrewvelobis samecniero-kvleviT instituts, 

aq upriani iqneba aRdges misi Tavdapirveli funqcia da mis bazaze Seiqmnas saxel-
mwifo-kerZo partniorobis erT-erTi yvelaze Tanamedrove da gavrcelebuli forma 

_ teqnoparki _ mecnierebis, ganaTlebisa da warmoebis integraciis sistema.  

me-2 nax-ze warmodgenilia sqema, romelSic mocemulia agroteqnoparkis fun-
qcionirebisas mosalodneli Sedegebi: 

 soflis meurneobisa da gadamamuSavebeli mrewvelobis sferoSi inovaciuri 

saqmianobis stimulireba; 

 im mecnieri muSakebis, doqtorantebis, studentebisa da kursdamTavrebulTaT-
vis xelSemwyobi sastarto pirobebis Seqmna, romlebsac dagegmili aqvT saku-
Tari kompaniebis gaxsna da maRali teqnologiebis sferoSi samewarmeo saqmi-
anoba;  

 ukve arsebuli mcire da saSualo sainovacio kompaniebisaTvis, aseve urTierT-
xelsayreli pirobebiT agroteqnoparkTan TanamSromlobis msurveli kompanie-
bisaTvis xelSemwyobi garemos Seqmna.  

kooperativebisagan gansxvavebiT, teqnoparkis funqcionirebis ZiriTadi principi 

is aris, rom sasoflo-sameurneo produqciis mwarmoeblebi ar unda eweodnen proe-
qtis realizaciasTan dakavSirebul damatebiT riskebs. Mmeurne (glexi) unda darCes 

Tavis saxlSi, Tavis meurneobaSi. mas ar sWirdeba sacxovrebeli adgilis Secvla, 

kreditebis aReba, mis mier sakuTar meurneobaSi warmoebul produqtsa Tu naxevar-
fabrikatze angariSsworeba unda moxdes adgilze produqciis CabarebisTanave. 

institutSi Seqmnili inovaciuri teqnologiebis danergviT SesaZlebelia 1,3 

mlrd aSS dolaris saeqsporto produqciis warmoeba [3, 6].  
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 saxelmwifos mxridan partnioris roli agroteqnoparkSi unda Seasrulos 

saqarTvelos soflis meurneobis mecnierebaTa akademiam, romelic fundamenturi da 

gamoyenebiTi mecnierebebis daaxloebisa da optimizaciis mizniT sasurvelia Seuer-
Tdes saqarTvelos erovnul akademias, rasac zogadad didi mniSvneloba aqvs qveynis 

inovaciuri ganviTarebisaTvis. 
 

 
  

 nax. 2. agroteqnoparkis funqcionirebis  

(saqmianobis) mosalodneli Sedegebi 

 

davasaxeloT kidev erTi problema: qveyanaSi, sadac damkvidrebulia xelisuf-
lebis mkacrad vertikaluri sistema, saxelmwifo-kerZo partnioroba ganwirulia 

„xeliT marTvisaTvis“ da is sasurvel Sedegs ver gamoiRebs. 

zemoaRniSnulidan gamomdinare, saqarTveloSi skp-is efqturi ganviTarebis 

xelSemSleli yvela am negatiuri momentis gaTvaliswinebiT, saxelmwifo-kerZo par-
tniorobis meqanizmi unda moicavdes iseT ZiriTad mimarTulebebs, rogoric moce-
mulia me-3 nax-ze. 
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 nax. 3. skp-is meqanizmis ganviTarebis ZiriTadi mimarTulebebi 

 
saxelmwifo-kerZo partniorobis formirebis sferoSi pirveli rigis amocanas 

unda mivakuTvnoT moqnili sagadasaxado da satarifo formiT inovaciuri procesis 

Tanadafinansebisa da iribi dafinansebis organizacia. amasTan, aucilebelia yura-
dReba gamaxvildes inovaciuri xasiaTis mqone sanecniero-kvleviTi samuSaoebis Se-
degebis komercializaciis sistemis Seqmnaze. aman SeiZleba gazardos inovaciur 

procesSi monawileobaze biznesis daintereseba (7, 8). 

rogorc inovaciur saqmianobaSi biznesis dainteresebis gazrdis mastimuli-
rebeli faqtori, saxelmwifos mxridan SeiZleba aucilebeli gaxdes SeRavaTiani 

dakrediteba importSemcvleli an eqsportorientirebuli produqciis gamoSvebisa-
Tvis saWiro simZlavreebis formireba, licenziebis gacema biznesstruqturebisa-
Tvis, romlebic uzrunvelyofs importSemcvleli produqciis gamoSvebas; sxvadasxva 

saxis miznobrivi preferenciebis SemoReba ucxoeli investorebis mosazidad stra-
tegiuli mniSvnelobis mqone dargebSi. 

qveynis biujetis Sevsebis problemis arsebobis miuxedavad unda ganxorci-
eldes mTeli rigi RonisZiebebi sagadasaxado stimulirebebis saqmeSi, maT Soris 

inovaciuri damuSavebis ganmaxorcielebeli samecniero-kvleviTi organizaciebisaT-
vis specialuri sagadasaxado reJimis SemoRebiT.  

dabolos, xazi unda gaesvas imas, rom saxelmwifo-kerZo partniorobis gafar-
Toeba, saxelmwifos umaRlesi doneebis Segnebuli midgoma da mzadyofna struq-
turuli reformebis gansaxorcieleblad, reformebis dauyovnebeli realizacia sa-
Sualebas mogvcems darwmunebiT gavceT pasuxi Tanamedrove teqnologiur gamo-
wvevebs, raTa is gaxdes winaswari piroba inovaciur sferoSi qveynis principulad 

axal doneze gasayvanad. magram es SeiZleba miRweul iqnes mxolod ekonomikuri 

Tavisuflebis saWiro donis uzrunvelyofiT, konkurentunariani Tanabari pirobebis 

SeqmniT, kanonis uzenaesobis, aseve xelisuflebis, mecnierebis, ganaTlebisa da 

biznesis efeqturi integraciisas. 
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daskvna 

amrigad, inovaciur sferoSi saxelmwifo-kerZo partnioroba SesaZlebelia qvey-
nis Semdgomi ganviTarebis ganzraxulobis sruli sicxadisa da gamWvirvalobis pi-
robebSi. am pirobisa da „TamaSis wesebis“ samarTlianobaSi darwmunebis gareSe biz-
nesisagan kargs arafers unda movelodeT Tavdacvis mizniT msxvilmasStabian sa-
xelmwifo proeqtebSi moCvenebiTi interesisa da formaluri monawileobis garda. 
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PUBLIC-PRIVATE PARTNERSHIP IN THE FIELD OF INNOVATION:  
CURRENT SITUATION AND DEVELOPMENT PROSPECTS 
G. Bagaturia  
(Research Institute of Food Industry, Georgian Technical University) 

 
Resume: The use of the mechanism of public-private partnerships is promising in such areas of activity 

as the introduction of low-waste and non-waste production technologies, the exclusion of the use of food ad-
ditives hazardous to human health, etc. In these areas, the business is either not interested, or it has no desire 
to participate in such projects without the support of the State, due to the high science capacity of the projects, 
the duration of their implementation and the high risks associated with these provisions. 

 The current situation and prospects for the development of public-private partnerships in the agro-in-
dustrial complex of Georgia are investigated. Concrete recommendations and mechanisms for their implemen-
tation are given.  

 
Key words: Business; innovation; public-private partnership.  

 
 
 
 

ЭКОНОМИКА 
 

 

ГОСУДАРСТВЕННО-ЧАСТНОЕ ПАРТНЕРСТВО В ИННОВАЦИОННОЙ СФЕРЕ: 
НАСТОЯЩЕЕ ПОЛОЖЕНИЕ И ПЕРСПЕКТИВЫ РАЗВИТИЯ 

Багатурия Г. Н. 
(Научно-исследовательский институт пищевой промышленности Грузинского технического 
университета) 

 
Резюме. Задействование механизма государственно-частного партнёрства перспективно в таких 

сферах деятельности, каковыми являются внедрение малоотходных и безотходных технологий произ-
водства, исключение применения опасных для здоровья человека пищевых добавок и т.д. В этих направ-
лениях бизнес либо не заинтересован, либо у него нет желания на участие в подобных проектах без под-
держки Государства, из-за высокой наукаёмкости проектов, длительности их реализации и связанных с 
этими положениями высокими рисками. 

Исследовано современное положение и перспективы развития государственно-частного парт-
нёрства в агропромышленном комплексе Грузии. Даны конкретные рекомендации и механизмы их ре-
ализации. 

 
Ключевые слова: бизнес; государственно-частное партнёрство; инновация. 
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ekonomika 

 

 

 

saxelmwifo-kerZo partniorobis dafinanseba 

genadi baRaTuria 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis  
samecniero-kvleviTi instituti) 

 

 

reziume: msoflio praqtikaSi arsebobs finansuri meqanizmebis sakmarisi rao-
denoba, romelTa meSveobiT xdeba saxelmwifo-kerZo partniorobis dafinanseba. isi-
ni erTmaneTisagan gansxvavdebian dafinansebis wyaroebze damokidebulebiT, romel-
Tagan mTavaria: sxvadasxva donis sabiujeto saxsrebi; saxelmwifo sawarmoebisa da 

dawesebulebebis saxsrebi; samamulo ekonomikis kerZo seqtoris saxsrebi.  

ganxilulia sajaro da kerZo partniorobis (skp) proeqtebis dafinansebasTan 

dakavSirebuli sakiTxebi. SemoTavazebulia saqarTvelos agrosamrewvelo kompleq-
sSi saxelmwifo-kerZo partniorobis mowyobis konkretuli winadadebebi. 

 

sakvanZo sityvebi: inovaciebi; partnioroba; saxelmwifo. 
 

 

Sesavali  

saxelmwifo-kerZo partnioroba (skp) infrastruqturuli proeqtebis gansaxor-
cieleblad mTel msoflioSi erT-erTi yvelaze efeqturi meqanizmia. msoflio banki 

gansazRvravs skp-s, rogorc sajaro da kerZo mxareebs Soris SeTanxmebas, romelic 

ideba damatebiTi investiciebis mozidvis mizniT gaformebuli infrastruqturuli 

servisebis warmoeba-miwodebasTan dakavSirebiT da warmoadgens sabiujeto dafinan-

sebis efeqtianobis gazrdis saSualebas [1]. misi daxmarebiT SesaZlebelia arsebuli 

problemebis mogvareba sajaro da kerZo seqtorebisTvis mTeli rigi upiratesobe-

biT, romelTagan mTavaria xarjebisa da riskebis gamijvna. saxelmwifosTvis yvelaze 

sasurveli proeqtis ganxorcielebis sqemaa dafinanseba, mSenebloba, eqspluatacia 

[2], roca riskebis umetesi nawili kerZo bizness ekisreba. Tumca isic unda aRiniS-

nos, rom riskebis nawili (magaliTad, politikuri riskebi, kanonmdeblobaSi cvli-

lebebis riskebi, valutis riskebi da inflaciis riskebi) saxelmwifosTan kvlav 

rCeba. 
 

 

ZiriTadi nawili 

Tavisi potencialis miuxedavad, SeiZleba gamoiyos mravali faqtori, romelic 

amuxruWebs skp-is proeqtis ganxorcielebas. erT-erTi aseTi faqtoria skp-is proeq-
tebis dafinanseba. 

msoflio praqtikaSi arsebobs finansuri meqanizmebis sakmarisi raodenoba, ro-
melTa meSveobiT xdeba saxelmwifo-kerZo partniorobis dafinanseba. isini erTmane-
Tisagan gansxvavdeba dafinansebis wyaroebze damokidebulebiT, romelTagan mTavaria: 
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 sxvadasxva donis sabiujeto saxsrebi;  

 saxelmwifo sawarmoebisa da dawesebulebebis saxsrebi;  

 samamulo ekonomikis kerZo seqtoris saxsrebi;  

 sazogadoebrivi da arakomerciuli struqturebis saxsrebi;  

 safinanso-sakredito dawesebulebebis sakredito resursebi da sxv. 

aRniSnul wyaroebze damokidebulebiT skp-is proeqtebSi ganisazRvreba dafi-

nansebis sqemebi (ix. nax), romelTagan prioritetulia sabiujeto da sakredito 

dafinansebebi.  

 
 

nax. 1. saxelmwifos mier inovaciuri saqmianobis dafinansebis meTodebi 

 

 cxrilSi moyvanilia sazRvareTis qveynebSi skp-is proeqtebis dafinansebis Ta-

viseburebani [1_7]. 

 

skp-is dafinansebis Taviseburebebi sazRvargareTis qveynebis mixedviT 

qveyana skp-is proeqtebis dafinansebis daxasiaTeba 

 

aSS 

ganmsazRvrel rols asrulebs saxelmwifo, romlis lideroba warmoad-

gens umTavres faqtors rogorc proeqtis miRebis, ise misi realizaciis 

stadiebze;  

korporaciis mesakuTris rolSi gamodis saxelmwifo an mTavrobis munici-

paluri organo. skp-is formirebisa da ganviTarebis sakiTxebs ganagebs fi-

nansTa da ekonomikis saministroebi. 

 

kanada 

kanadaSi skp-is proeqtebi, upirveles yovlisa, realizdeba regionul do-

neze. saxelmwifo Tavis maregulirebel saqmianobas asrulebs sami ZiriTadi 

mimarTulebiT: 1) SeimuSavebs biznesisa da sajaro xelisuflebis ur-

TierTobis strategiasa da principebs; 2) axdens institucionaluri garemos 

formirebas sapartnioro proeqtebis damuSavebisa da realizaciisaTvis; 3) 

uSualod monawileobs saxelmwifo-kerZo partniorobis organizaciisa da 

marTvis saqmeSi, adgens am urTierTobebis formebsa da meqanizmebs.  

 

germania 

germaniaSi saxelmwifosa da kerZo seqtors Soris momsaxurebis xarjebs 

gankargavs saxelmwifo (federaluri) municipaluri organoebi (koncesi-

ebis SemTxvevaSi es evaleba mesame mxares). skp-is formirebisa da realiza-

ciis sakiTxebiT dakavebulia: federalur doneze _ federaluri finansTa 

saministro, regionulze _ regionuli finansTa saministro; municipalur 

doneze _ municipalitetis marTvis organoebi. 
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ganviTarebul qveynebSi (avstria, dania, avstralia, izraili, fineTi, espaneTi, 

portugalia, belgia, saberZneTi, CrdiloeT korea, irlandia, singapuri) dargobriv 

WrilSi, ufro met dafinansebas Rebulobs skp-is is proeqtebi, romlebic dakavSi-

rebulia saavtomobilo gzebis mSeneblobasa da rekonstruqciasTan. meore adgilze, 

mniSnelovani distancirebiT, modis jandacvis dargebi da ganaTleba. gardamavali 

ekonomikis qveynebSi amasTan erTad gansakuTrebuli mniSvneloba eniWeba da inten-

siurad viTardeba saxelmwifo-kerZo partniorobis sxvadasxva forma agrosamre-

wvelo kompleqsSi. imasTan dakavSirebiT, rom socialisturi, gegmuri ekonomikis 

ukontrolo, voluntaristuli rRvevis Sedegad saqarTveloSi mTlianad moiSala 

erT dros awyobili ganaTlebis, mecnierebisa da warmoebis sistemebi, romlebsac 

aucileblad sWirdeba aRdgena Tanamedrove realiebis gaTvaliswinebiT. dRevandel 

pirobebSi agrosamrewvelo kompleqsis mdgradi ganviTarebisaTvis saxelmwifo-

kerZo partniorobis sferoSi upiratesoba eniWeba saxelmwifo miznobriv pro-

gramebsa da teqnoparkebs. teqnoparki warmoadgens ganaTlebis, mecnierebisa da war-

moebis Tanamedrove, yvelaze perspeqtiul mimarTulebas. amitom igi yvelaze ufro 

misaRebad migvaCnia saqarTvelos ekonomikis inovaciuri ganviTarebisaTvis. 

saqarTveloSi samecniero sferoSi Catarebuli uxeiro privatizaciis Sedegad 

agrosamrewvelo seqtorSi arsebuli 14 samecniero-kvleviTi institutidan, romle-

bic TavianTi mZlavri eqsperimentuli bazebiT Tanamedrove tipis samecniero organ-

izaciebs warmoadgendnen, mxolod erTi samecniero organizacia _ kvebis mrewvelo-

bis samecniero-kvleviTi instituti gadaurCa aseT privatizacias. instituti yofil 

ssr kavSirSi asrulebda saTao samecniero organizaciis funqcias iseT perspeqtiul 

mimarTulebebSi, rogoricaa meoreuli nedleulis resursebis qimiisa da teqnolo-

giebis sakiTxebis Seswavla; naturaluri sakvebi aromatizatorebis, saRebavebisa da 

bioaqtiuri eqstraqtebis warmoeba. dRes es produqtebi warmoadgens yvelaze moTx-

ovnad produqts msoflio bazarze. institutis mier damuSavebuli inovaciuri te-

qnologiebis danergviT saqarTveloSi SesaZlebelia 1,3 mlrd aSS dolaris sae-

qsporto produqciis warmoeba. amasTan dakavSirebiT sawyis etapze saqarTvelos 

mTavrobam unda aRadginos institutis eqsperimentuli baza, raTa iq moxerxdes eqs-

perimentuli produqciis warmoeba. mxolod am gziT iqneba SesaZlebeli investoris 

daintereseba da masTan saxelmwifo-kerZo partniorobaze inovaciebis sferoSi xel-

Sekrulebis dadeba. saxelmwifo-kerZo partniorobis xelSekrulebis safuZvelze aq 

dainergeba qvemoT CamoTvlili teqnologiebi, romlebic Semdgom gavrceldeba qvey-

anaSi da arsebuli rezervebis aTvisebis saSualebas mogvcems. 

safrangeTi  

skp-is proeqtebis organizaciiTa da marTviT safrangeTSi dakavebulia saxel-

mwifo-kerZo partniorobis ganviTarebis centri, romelic warmoadgens fi-

nansTa saministros struqturul qvedanayofs. skp-is ZiriTadi formebia: 

koncesia, sakontraqto xelSekruleba, arendis xelSekruleba (lizingi).  

skp-is dafinansebis ZiriTadi saxeebia saxelmwifo da kerZo dafinansebebi. 

didi brita-

neTi 

did britaneTSi skp-kontraqtebis dadebis ZiriTadi formaa `kerZo safina-

nso iniciativa~, romlis drosac kerZo firma saxelmwifosagan iRebs Se-

kveTas ZiriTadi fondebis Seqmnis an aRdgenis Taobaze, aseve grZelvadian 

(20_25 wliT) momsaxurebaze. 

didi britaneTis finansTa saministrosTan Seqmnilia `infrastruqturis da-

finansebis centri~. skp-is dafinansebaSi prioritetulia safinaნso xerxi. 
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1. dasavleT saqarTveloSi gamouyenebeli rezervis mdgomareobaSi rCeba manda-

rinis arastandartuli nayofebi, romlebic saerTo mosavlis 40-45 %-s Seadgens. 

mosaxleoba ar abarebs da daukrefeli rCeba mandarinis rogorc standartuli, ise 

arastandartuli nayofebis mniSvnelovani nawili ukiduresad dabali Sesasyidi fa-

sebis gamo.  

damuSavebuli da sawarmoo pirobebSi aprobirebulia mandarinis nayofebidan 

peqtin-vitaminiani pastis warmoebis unarCeno teqnologia. es naturaluri danamati 

gamoiyeneba ugluteino pur-produqtebis sawarmoeblad, romlis mwvave deficits 

ganicdic msoflio bazari.  

SeiZleba vawarmooT 80_100 mln aSS dolaris Rirebulebis saeqsporto produ-

qcia, mandarinis Sesasyidi fasi ki gavaormagoT; 

2. dauJangavi Rvinoebi ganekuTvneba naturaluri Rvinoebis umaRles kategorias. 

bolo 120 wlis ganmavlobaSi meRvineobis wamyvan qveynebSi didi muSaoba Catarda 

dauJangavi naturaluri Rvinis misaRebad. aRniSnuli problemis daZleva SesaZlebeli 

gaxda mas Semdeg, rac aRdgenil iqna dauJangavi Rvinis miRebis kolxuri teqnologia, 

romelic cnobili iyo Zvel msoflioSi Cveni welTaRricxviT X saukuneSi.  

Cven mier modificirebuli kolxuri teqnologiis saSualebiT SesaZlebelia 

umaRlesi xarisxis dauJangavi Rvinis miReba, romelsac msoflio praqtikaSi analogi 

ar moeZebneba.  

dauJangavi Rvinis warmoebis inovaciuri teqnologiis danergva mniSvnelovnad 

gazrdis msoflio bazarze moTxovnilebas qarTul Rvinoebze da praqtikulad gaao-

rmagebs Rvinis realizaciiT miRebul Semosavlebs; 

3. gasul wlebSi saqarTvelo awarmoebda dRevandeli fasebiT 300_350 mln do-

laris Rirebulebis yurZniseuli warmoSobis alkoholian sasmelebs. dRes es maC-

venebeli ar aRemateba 100_200 aTas aSS dolars ZiriTadi produqciis _ WaWis aryis 

mdare xarisxis gamo. damuSavebulia WaWis aryis miRebis principulad axali teqno-

logia, romelic xels Seuwyobs qarTuli WaWis aryis xarisxis gaumjobesebas, raTa 

gautoldes italiuri grapas saukeTeso nimuSebs, rac mniSvnelovnad gazrdis post-

sabWoTa sivrceSi da, zogadad, msoflioSi masze moTxovnilebas; 

4. unda aRdges naturaluri saRebavebis adre arsebuli warmoeba. gasul wlebSi 

Cveni qveyana awarmoebda 90_100 mln aSS dolaris Rirebulebis saeqsporto produq-

cias _ naturalur saRebavebs, romlebzec mkveTrad gaizarda moTxovnileba msof-

lio bazarze;  

5. adgilobrivi nedleulis resursebis aTviseba unda moxdes soflis mosa-

xleobis uSualo CarTviT warmoebis procesSi, anu moaxleobas unda daurigdes 

danadgar-mowyobilobebi nedeleulisagan naxevarfabrikatebis misaRebad. miznobrivi 

produqtebis warmoeba moxdeba centralizebul qarxnebSi. am sqemiT funqcionirebs 

koniakis warmoeba safrangeTSi, WaWis aryisa (grapas) _ italiaSi, eTerovani zeTebis 

warmoeba avstraliaSi da a.S., anu soflis mosaxle yidis ara nedleuls, aramed 

naxavarfabrikats da adgilze, saxlidan gausvlelad iRebs gasamrjelos. 

italiaSi WaWis aryis (grapas) warmoebas kurirebs sagangebod Seqmnili grapas 

erovnuli instituti Tavisi xuTi filialiT italiis sxvadasxva regionSi. mecni-

erebisadmi Tanadgomam Sedegic ar daayovna: dRes italia grapas warmoebiT iseTive 

Semosavlebs Rebulobs biujetSi, rogorc Rvinis realizaciiT.  

aRsaniSnavia, rom CvenTan yovelwliurad daaxloebiT 40 aTasi t WaWa iyreba, 

roca institutSi Seqmnili inovaciuri teqnologiebiT SeiZleba 120_150 mln aSS 
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dolaris Rirebulebis saeqsporto produqciis warmoeba, rac aranakleb mniSvnelo-

vania. am proeqtis danegva mosaxleobis dasaqmebis realur SesaZleblobasac iZleva. 

am axalma winadadebebma da inovaciurma teqnologiebma didi mowoneba daimsax-

ura saqarTvelos erovnul da soflis meurneobis mecnierebaTa akademiebSi, soflis 

meurneobis saministroSi, saqpatentsa da sxva organizaciebSi. 

 

 

daskvna 

saxelmwifo-kerZo partniorobis dafinasebis gamocdileba msoflios mraval 

qveyanaSia ganxiluli. gamoTqmulia mosazrebebi saqarTvelos agrosamrewvelo kom-
pleqsSi inovaciuri saqmianobis dafinasebasTan dakavSirebiT. SemoTavazebulia wi-
nadadeba saxelmwifos daxmarebiT saqarTvelos kvebis mrewvelobis samecniero-

kvleviTi institutis eqsperimentuli bazis aRdgenis Sesxeb. iq institutis mier 

damuSavebuli teqnologiebis gamoyenebiT SeiZleba ganxorcieldes mecnierebatevadi 

produqciis warmoeba. mxolod amis Semdeg SeiZleba gadaeces aRniSnuli saxelmwifo 

qoneba dainteresebul investors saxelmwifo-kerZo partniorobis xelSekrulebis 

safuZvelze, raTa SesaZlebeli gaxdes gamouyenebeli rezervis mdgomareobaSi arse-
buli nedleulisagan konkurentunariani produqciis warmoeba da qveynis masStabiT 

misi Semdgomi gavrceleba. 
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FINANCING OF PUBLIC-PRIVATE PARTNERSHIP 
G. Bagaturia  
(Research Institute of Food Industry, Georgian Technical University) 

 
Resume: In world practice, there is a sufficient number of financial mechanisms by which public-private 

partnership is financed. They differ from one another by sources of financing, among which the main ones are: 
budget funds of different levels; funds of state enterprises and institutions; private funds of the domestic econ-
omy. 

The issues of financing public-private partnership are considered. Concrete proposals on the organiza-
tion of public-private partnership in the agro-industrial complex of Georgia are proposed.  

 
Key words: Innovation; partnership; state.  

 
 
 
 

ЭKOНОМИКА 
 

 

ФИНАНСИРОВАНИЯ ГОСУДАРСТВЕННО-ЧАСТНОГО ПАРТНЕРСТВА 

Багатурия Г. Н. 
(Научно-исследовательский институт пищевой промышленности Грузинского технического  
университета) 

 
Резюме. В мировой практике имеется достаточное количество финансовых механизмов, с помо-

щью которых производится финансирование государственно-частного партнёрства. Они отличаются 
один от другого источниками финансирования, среди которых главными являются: бюджетные средства 
разного уровня; средства государственных предприятий и учреждений; частные средства отечественной 
экономики.  

 Рассмотрены вопросы финансирования государственно-частного партнёрства. Предложены кон-
кретные предложения об организации государственно-частного партнёрства в агропромышленном ком-
плексе Грузии. 

 
Ключевые слова: государство; инновация; партнёрство. 
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karstisa da qimiuri naleqebis genezisis Sesaxeb 

(promeTes/wyaltubos mRvimuri sistemis magaliTze) 

kukuri wiqariSvili, zaza leJava, laSa asaniZe, giorgi CarTolani, 

Tamar Tolordava 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis vaxuSti 

bagrationis saxelobis geografiis instituti) 

 

 

reziume: savele-laboratoriuli kvlevebis da mravalwliani dakvirvebebis sa-
fuZvelze gamoTqmulia mosazrebebi promeTes/wyaltubos mRvimuri sistemisa da misi 

mosazRvre teritoriis karstis warmoSobis Sesaxeb. 

ganxilulia mRvimuri naRvenTebis (stalaqtitebis, stalagmitebis, heliqtite-
bisa da sxv.) warmoqmna-ganviTarebis pirobebi da faqtorebi; agreTve teqnogenuri 

faqtoris gavlena mRvimisa da naRvenTi formebis zrda-ganviTarebaze. dadgenilia 

mWidro kavSiri mRvimeTa TaRebidan mJonavi wylis Wavlis debitsa da sakuTriv na-
RvenTebis ganviTarebas Soris. 

 

sakvanZo sityvebi: genezisi; karsti; mRvime; naRvenTebi. 
 

 

Sesavali  

saqarTvelo klasikuri karstuli qveyanaa, sadac ganviTarebulia mravalfero-
vani zedapiruli da miwisqveSa landSafti [1, 2, 3]. Cveni qveynis farglebSi 325 km-

iani monakveTi karstul zols ukavia, sadac dReisaTvis 1500-mde mRvime, Wa, Saxti 

da ufskrulia registrirebuli [4, 5]. karstuli mRvimeebis Seswavlas didi Teori-
uli da praqtikuli mniSvneloba aqvs. mRvimeebi Taviseburi bunebrivi laboratorie-
bia, sadac SeiZleba uamrav, mecnierTaTvis ucnobi bunebrivi procesis ganviTarebaze 

Tvalyuris devneba. am mizniT wlebis ganmavlobaSi Seswavlil iqna mravali mRvime. 

maT Soris saerTaSoriso standartebis doneze keTilmowyobili axali aTonisa [6] 

da promeTes /wyaltubos mRvimuri sistemebi [7]. 

karstuli procesi aris karstuli formebis Camoyalibebis bunebrivi procesi. 

igi dakarstvis midrekilebis mqone qanebSi wyalSi gaxsnis, eroziis, sufoziisa da 

sxva procesebis gancalkevebuli an erToblivi gamovlenaa. aseT qanebs miekuTvneba 

kirqva (maT Soris rifogenuli), dolomiti, carci, mergeli, TabaSiri, qvamarili, 

kaliumis marili da sxva wiaRiseuli, romelTa zedapiruli da miwisqveSa wyalSi 

gaxsnisa da gamotutvis Sedegad miwis zedapirze warmoiSoba Zabrebi, Caqcevebi da 

reliefis sxva uaryofiTi formebi, xolo qanTa masivSi _ sxvadasxva formis sica-
rieleebi, miwisqveSa arxebi da mRvimeebi. wyalSi gaxsna da gamotutva qimiuri pro-
cesia, xolo erozia da sufozia mas Semdeg viTardeba, rac xsnadi qanis xistad 
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SemakavSirebeli elementebi misgan Camocilebulia da iwyeba naSali masalis fi-
zikuri gamotana. es procesebi bunebrivadaa erTmaneTTan dakavSirebuli da maTi 

urTierT gamijvna zogjer mxolod pirobiTia. sufoziuri movlenebi upiratesad 

Tixovan wyebebSi gvxvdeba. arsebobs safuZvliani mosazreba, rom Tixovan qanebSi 

warmoqmnili sicarieleebi mxolod reliefis karstul formebTan msgavsebis gamoa 

miCneuli `Tixovan karstad~, xolo karstuli procesis arsi am SemTxvevaSi gamo-
kveTili araa da Seuferebelia geologiuri garemoc. maSasadame, karsti Cndeba geo-
logiuri procesis ganviTarebis Sedegad, rac sicarieleebis warmoqmnasTan erTad 

miwisqveSa wylebis garkveuli tipis _ karstuli wylebis formirebas uwyobs xels, 

romlebsac moZraobis reJimisa da qimizmis Taviseburebebi axasiaTebs. 

 

 

ZiriTadi nawili 

saqarTveloSi karsti gavrcelebulia rogorc mTian, ise mTiswina raionebSi 

da ZiriTadad dakavSirebulia iuruli, carculi, paleogenuri asakis karbonatul 

da nawilobriv sulfatur-karbonatul qanebTan. კarsti umetesad gamoxatulia in-
tensiurad rogorc reliefSi, ise dakarstvisadmi midrekili masivebis Sinagan age-
bulebaSi.  

xsnadi qanebi SesaZlebelia ganlagebuli iyos zedapirTan axlos da zemodan 

gadafaruli mcire simZlavris fxvieri warmonaqmniT, an Cawolilia ama Tu im siRr-
meze imave asakis uxsnad qanebs Soris, an ̀ gadaxuruli~ ufro axalgazrda sxvadasxva 

sisqis qanTa wyebebiT. promeTes/wyaltubos karstuli sistema swored am ukanasknel 

kategorias miekuTvneba [8].  

karstis warmoSoba dakavSიrebulia xsnadi qanebis arsebobasTan. aseT qanebs 

axasiაTebs wyalSeRwevadoba da aqvs wyalSi gaxsnis unari. am pirobebis Sexameba 

iwvevs orkomponentian sistemaSi `xsnadi qanebi _ wyali~ qimiuri wonasworobis 

darRvevas, koroziuli procesisa da karstis warmoqmna-ganviTarebis gardauvalo-
bas. Tu dasaxelebul pirobaTagan gamovricxavT erT-erTs, maSin koroziuli pro-
cesis warmoSobis mizezi aRar iarsebebs, magram, Tu es procesi mainc warmoiSva, 

igi male dasruldeba. magaliTad, Tu qani danapralebuli ar aris, maSin misi wyalSi 

gaxsna da gamotutva SesaZlebelia mxolod zedapirze, siRrmeSi SeuRwevlad. amis 

mizezi isicaa, rom bunebaSi ar arsebobs `sufTad~ xsnadi qanebi. aRsaniSnavia, rom 

maT zedapirze yovelTvis grovdeba wyalSi uxsnadi nawili (Tixovani nivTiereba), 

romelic wylisagan qanis izolacias axdens da am ukanasknelis xsnadobis procesi 

wydeba. maSasadame, Tu ar iqneba wylis moZraoba, maSin igi qimiuri komponentebiT 

gajerebis Sedegad da qanebis uSualo an difuzuri xsnadobis gamo dakargavs gam-
xsnel Tvisebas. warmoiSoba qimiuri wonasworoba da karstuli procesebis Semdgomi 

ganviTareba Sewydeba.  

amrigad, koroziuli procesis ganviTarebisaTvis aucilebelia napralovan qan-
Si ara marto wylis arseboba, aramed iseTi pirobebic, romlebic uzrunvelyofs 

wylis moZraobas da wyalSi gaxsnili produqtebis gamotanas.  

arsebul mRvimeebsa da sxva karstul sicarieleebSi karstuli procesebi uxso-
vari (geologiuri) droidanaa dawyebuli da Cvens Tvalwin mimdinareobs. pirobiTad 

ganasxvaveben dausrulebel da dasrulebul karsts. karsti im SemTxvevaSia dasru-
lebuli, Tu masSi dawyebulia naRvenTi formebis warmoSoba; yvela sxva SemTxvevaSi 
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karsti dausrulebelia, Tumca, rogorc zemoT aRiniSna, karstuli procesi bunebaSi 

arasodes wydeba. promeTes/wyaltubos mRvimis SemTxvevaSi saqme gvaqvs kargad das-
rulebul, anu xandazmul karstTan, radgan TviT mRvimis masStabebTan SedarebiT 

naRvenTi formebis moculoba aq Zalze didia [9].  

mRvimuri warmonaqmnebis _ stalaqtitebis (berZnuli Stalaktos _ CamonawveTi, mRvi-
mis Weridan CamoJonili karstuli wylebis gavleniT konusisebrad CamogrZelebuli 

Sverili), stalagmitebis (berZnuli Stalagmos _ wveTi, CamoJonili karstuli wylebis 

moqmedebiT mRvimis fskeridan konusisebrad aRmarTuli Sverili) da sxva formebis 

SeqmnaSi did rols asrulebs hidravlikuri da aerodinamikuri procesebi. kerZod, 

hidravlikuri (ufro zustad, filtraciuli) procesebiTaa ganpirobebuli naRvenTi 

formebis `Semqmneli masalis“ mozidva, xolo aerodinamikuri procesebi uz-
runvelyofs maTTvis sxvadasxva formis micemas, rac gansakuTrebiT mkafiod Cans 

stalaqtitebisa da stalagmitebis magaliTze [10].  

naRvenTi formebi mRvimeSi warmoiqmneba mas Semdeg, rac misi asaki `srulwlo-
vanebas~ miaRwevs, anu sicarielis formireba praqtikulad dasruldeba. Sesabamisad, 

aseT mRvimes mocemul geologiur pirobebSi maqsimaluri zomebi aqvs da iwyeba 

`dizaineruli samuSaoebi~ _ zeda horizontebze ganlagebuli qanebis gamotutvis 

Sedegad karstuli wyali Camoedineba filtraciis gziT da iwyeba naRvenTi formebis 

warmoqmna. filtraciis gziT mocemul adgilamde moRweuli da Weridan mowyvetili 

wylis wveTis moZraoba yovelTvis swori xaziT unda xdebodes da misi gadaxra 

gamowveuli unda iyos aerodinamikuri movlenebiT. kerZod, mRvimeSi yovelTvis xdeba 

haeris moZraoba metnaklebi siCqariT, radgan mas aqvs atmosferosTan kavSiri. amis 

gamo stalaqtitebisa da stalagmitebis formaze gavlenas axdens haeris nakadis 

aeromeqanika. haeris nakadis moZraoba ganpirobebulia bunebrivi gawoviT, romelic 

wlis sezonis mixedviT icvlis sididesa da mimarTulebas. geologiur periodTan 

SedarebiT drois es sezonuri xangrZlivoba mxedvelobaSi misaRebi araa, magram 

yovel konkretul momentSi haeris nakadis moZraobis xasiaTma unda ganapirobos 

infiltrirebuli karstuli wylis wveTis sivrculi orientacia Weris an stalaq-
titis (Tu is ukve warmoqmnilia) zedapiris mimarT. Sesabamisad, stalagmitisa da 

stalaqtitis simetriis centrebi (RerZula xazebi) erTmaneTis gagrZelebas ar war-
moadgens da sxvadasxva wrfeze Tavsdeba.  

aRsaniSnavia is garemoebac, rom filtraciuli (hidravlikuri) procesis ganma-
pirobebeli bzarebi da forebi gaxsna-daleqvis Sedegad icvlis formasa da moxa-
zulobas; amasTan, iwvevs mRvimuri naRvenTi warmonaqmnebis formebis cvalebadobas. 

ase rom, naRvenTi formebis warmoqmnaze orive procesi (filtraciuli da aerome-
qanikuri) axdens zegavlenas.  

mRvimuri warmonaqmnebis SenarCunebis TvalsazrisiT am procesebTan erTad di-
di mniSvneloba eniWeba adamianis Carevas. igulisxmeba damTvaliereblebis mosazi-
dad mRvimis keTilmowyoba (sainJinro infrastruqturis, savali bilikebis, gana-
Tebisa da sxvaTa mowyoba), rac cvlis mRvimis mikroklimats (haeris temperaturasa 

da fardobiT tenianobas). temperaturis gazrda da tenianobis Semcireba iwvevs mRvi-
misa da naRvenTi warmonaqmnebis gamoSrobas da maT ganadgurebas. gansakuTrebiT 

sayuradReboa agreTve dabal niSnulze wyalmovardnis Tavidan asacileblad specia-
luri gvirabis ageba, romelic ganapirobebs karstuli wylebis donis dawevas da 

mRvimis bunebrivad Camoyalibebuli aerodinamikuri reJimis darRvevas. es ki uaryo-
fiTad moqmedebs mRvimeze _ iwvevs mis naadrev daberebasa da ganadgurebas. mRvimis 
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dabereba bunebrivi procesia, romelic ganuxrelad mimdinareobs bunebaSi da misi 

kvdomac gardauvalia, Tu adamianis negatiuri CareviT bunebrivi procesi daCqardeba. 

promeTes/wyaltubos mRvimuri sistema mravalferovani qimiuri naRvenTebis gan-
viTarebis mxriv erT-erTi saintereso speleologiuri obieqtia. naRvenTebis war-
moSobis pirobebi umeteswilad damokidebulia qanebis danapralebis xarisxze da 

maTSi CaJonili xsnarebis gaxsnis unarze. 

rogoria naRvenTebis warmoSobis pirobebi? wvimis wveTi haersa da niadagis 

fenebSi gadaadgilebisas mdidrdeba naxSirorJangiT. garkveuli drois Semdeg kar-
bonatiT gajerebuli xsnari (wveTis saxiT) Cndeba mRvimis Werze (nax. 1). 

 

 
 

nax. 1. wylis wveTebi mRvimis Werze 
 

naRvenTwarmoqmna iwyeba mas Semdeg, roca miwisqveSa sicarieles wneviani naka-
debi datovebs. wveTi Jonvas iwyebs mxolod napralebsa da bzarebSi. aqedan gamo-
mdinare, arsebobs mWidro kavSiri mRvimeTa TaRebidan mJonavi Wavlebis debitsa da 

sakuTriv naRvenTebis ganviTarebas Soris. naRvenTi formebis zrda-ganviTarebaze 

gavlenas axdens agreTve mRvimeebSi arsebuli haeris moZraoba, misi temperatura, 

qanebSi mJonavi xsnarebis gajerebis xarisxi, vardnis simaRle, gruntis xasiaTi da 

sxv. im SemTxvevaSi, roca TaRidan mJonavi wylis debiti 1-0,1 l/wm-s Seadgens, 

fskerze Cndeba kalcitis xaliCebi da SesaZloa fskeris barieruli warmonaqmnebi, 

anu „gurebi“ aRmocendes (nax. 2) [11]. 
 

  
 

nax. 2. fskeris barieruli warmonaqmnebi, anu „gurebi“ 
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wylis Wavlis debitis Semcireba 10-4 _ 10-5 l/wm-mde saukeTeso garemos qmnis 

farTod gavrcelebuli konusisebri stalaqtitebis zrda-ganviTarebisaTvis (nax. 3).Aam 

dros izrdeba stalagmitebic. debitis Semdgomi Semcirebisas (10-5_10-6 l/wm) viTa-
rdeba e. w. „joxisebri“ stalagmitebi da fskeris sxva naRvenTebi (nax. 4). 

 

  
nax. 3. konusisebri stalaqtitebi nax. 4. joxisebri stalagmitebi 

 
makaronisebri an milisebri stalaqtitebis aRmocenebisaTvis wylis Wavlis de-

biti ar unda aRematebodes 10-6 – 10-8 l/wm-s. am dros wylis garkveuli nawili 

fskerze wveTavs, rac xels uwyobs stalagmitebis zrdasac, magram dgeba momenti, 

rodesac xsnari TaRidan aRar wveTavs, kalcitis gamonaleqi TaRzeve rCeba, xolo 

xsnaris nawili orTqldeba. am dros Wavlis debiti 0,0001 mm/wm-ze naklebia; debitis 

Semdgomi Semcirebisas (1_0,1 mkl/wm), rogorc varaudoben, yalibdeba eqscentruli 

formis warmonaqmnebi (nax. 5 da nax. 6), maT Soris _ heliqtitebi. 
 

  
nax. 5. neknisebri, joxisebri da makaronisebri 

stalaqtitebis ansambli 
nax. 6. eqscentruli formis nazardebi 
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axali aTonis cnobili mRvimuri sistemisagan gansxvavebiT, sadac naRvenTi 

formebi da mineraluri agregatebi mxolod zogierT darbazsa Tu gasasvlelSi 

gvxvdeba, aq, promeTes mRvimis naRvenTi warmonaqmnebi, ZiriTadi derefnis gaswvriv 

mTel sigrZezea ganviTarebuli. misi kilometriani `sagamofeno darbazebi~ da dere-

fnebi naRvenTi kalcituri formebis unikaluri eqsponatebiTaa damSvenebuli. 

me-7 nax-ze mocemulia ZiriTadsa da gverdiT talanebSi tansrul stalagmitTa 

kolonebi (a), xolo Weridan Camozrdili naZerwi stalaqtitebi garkveul mwkrivebs 

qmnis. aqvea „gaqvavebul CanCqerTa“ kaskadebi, „gofrirebuli Teatraluri fardebi“ 

(b), danaoWebuli kalcitis firfitebi (g) da originaluri, masiuri stalagmiti „ber-

muxa“ (d). F 
 

  
a b 

  
g d 

 

nax. 7. ZiriTadi da gverdiTi talanebi: a _ stalagmitTa kolonebi;  b _ „gofrirebuli 

Teatraluri fardebi“; g _ danaoWebuli kalcitis firfitebi; d _ stalagmiti „bermuxa“. F  
 

miwisqveSeTis es „jadosnuri gamofena“ veluri saxiT yovelgvari „kosmetikis“ 

gareSea warmodgenili, rac waruSlel STabeWdilebas axdens mnaxvelze [12]. 
 

 

daskvna 

mRvimuri warmonaqmnebis _ stalaqtitebis, stalagmitebis da sxva formebis Seqm-
naSi did rols asrulebs hidravlikuri da aerodinamikuri procesebi. kerZod, hi-
dravlikuri (ufro zustad, filtraciuli) procesebiTaa ganpirobebuli warmonaqmnTa 

„samSeneblo masalis“ mozidva, xolo aerodinamikur procesebzea damokidebuli 

maTTvis sxvadasxva formis Camoyalibeba. ase rom, naRvenTi formebis warmoqmna dakav-
Sirebulia filtraciul (hidravlikur) da aeromeqanikur procesebTan.  
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mRvimuri warmonaqmnebis SenarCunebis TvalsazrisiT aRniSnul procesebTan 

erTad didi mniSvneloba aqvs adamianis Carevas, kerZod, damTvaliereblebis mosazidad 

mRvimis keTilmowyobas, rac gulisxmobs sainJinro infrastruqturis (savali bili-
kebis, ganaTebisa da sxv.) mowyobas, rac cvlis mRvimur mikroklimats (haeris tempe-
raturas, fardobiT tenianobas) da iwvevs rogorc mRvimis, ise naRvenTi warmonaqmnebis 

gamoSrobas; amasTan, mRvimis naadrev daberebas da ganadgurebas [12].  

promeTes/wyaltubos mRvimis SemTxvevaSi saqme exeba kargad dasrulebul, anu 

xandazmul karsts, sadac TviT mRvimis masStabebTan SedarebiT naRvenTi formebis 

moculoba Zalze didia. 

wyaltubos mRvimuri sistema aq warmodgenili mravalferovani qimiuri naRven-
Tebis ganviTarebis mxriv erT-erTi saintereso speleologiuri obieqtia. naRvenTe-
bis warmoSobis pirobebi umeteswilad dakavSirebulia qanebis napralovnobis xa-
risxze da maTSi CaJonili xsnarebis gaxsnis unarze. 

rogorc kvlevebiT dadginda, mRvimeTa TaRebidan mJonavi Wavlebis debitebi 

gansazRvravs naRvenTi warmonaqmnebis zrda-ganviTarebis intensiurobas da formas. 

naRvenTi formebis zrda-ganviTarebaze gavlenas axdens agreTve mRvimeebSi haeris 

moZraoba, misi temperatura, qanebSi mJonavi xsnarebis gajerebis xarisxi, vardnis 

simaRle, gruntis xasiaTi da sxv. 
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SPELEOLOGY 
 
 

ON THE GENESIS OF KARST AND CHEMICAL DEPOSITS 
(CASE STUDY OF PROMETHEUS/TSKALTUBO CAVE SYSTEM) 
K. Tsikarishvili, Z. Lezhava, L. Asanidze, G. Chartolani, T. Tolordava  
(Vakhusti Bagrationi Institute of Geography, Iv. Javakhishvili Tbilisi State University) 

 
Resume: Based on the field-laboratory studies and many years of observations, viewpoints on origin of 

the Prometheus / Tskaltubo cave system and the karst of its adjacent area are expressed. 
Conditions and factors for the formation and development of cave speleothems (stalactites, stalagmites, 

helictites, etc.), as well as the influence of the technogenic factor on the growth and development of cave and 
speleothems are discussed. 

A close link between the debit of the leaking water stream from the cave arches and the development of 
speleothems themselves has been identified. 

 
Key words: Cave; genesis; karst; speleothems.  

 
 
 
 

СПЕЛЕОЛОГИЯ 
 

 

О ГЕНЕЗИСЕ КАРСТА И ХИМИЧЕСКИХ ОСАДКОВ  
(НА ПРИМЕРЕ ПЕЩЕРНОЙ СИСТЕМЫ ПРОМЕТЕ/ЦКАЛТУБО) 

Цикаришвили К. Д., Лежава З. И., Асанидзе Л. З., Чартолани Г. Г., Толордава Т. А. 
(Институт географии им. Вахушти Багратиони Тбилисского государственного университета  
им. И. Джавахишвили) 

 
Резюме. На основе многолетних полевых наблюдений и лабораторных исследований высказыва-

ются соображения о происхождении карста пещерной системы Промете/Цкалтубо и сопредельных тер-
риторий. 

Рассматриваются условия и факторы происхождения и развития пещерных натечных образований 
(сталактитов, сталагмитов, геликтитов), а также влияние тектонического фактора на рост и развитие пе-
щеры и пещерных натеков. Установлена тесная связь между дебитом водного потока, просочивающегося 
с потолка пещер и развитии собственно пещерных натечных образовании. 

 
Ключевые слова: генезис; карст; натечные образования; пещера. 
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energetika 

 

 

 

ganaxlebadi energoresursebis gamoyeneba da ekologiuri 

usafrTxoebis evropuli gamocdileba saqarTveloSi 

nodar mirianaSvili, zurab lomsaZe, daviT gamezardaSvili,  

anton dvalaZe, qeTevan kvirikaSvili 

(saqarTvelos teqnikuri universitetis i. Jordanias saxelobis saqarTvelos 

bunebrivi resursebisa da sawarmoo Zalebis Semswavleli centri, saqarTvelos 

teqnikuri universitetis a. eliaSvilis saxelobis marTvis sistemebis instituti) 

 

 

reziume: statiaSi gaanalizebulia dedamiwaze klimatis cvlilebis gamomwvevi 

mizezebi. naCvenebia, rom klimatis cvlilebis gamomwvevi erT-erTi mniSvnelovani 

faqtoria organul saTbobze momuSave Tboenergetikuli danadgarebi. dasabuTe-
bulia, rom globaluri daTbobis winaaRmdeg brZolaSi gansakuTrebuli roli 

eniWeba rogorc energiis ganaxlebadi wyaroebis farTod gamoyenebas, aseve energo-
dazogvis faqtoris gaTvaliswinebas. saeqsperto gaTvlebiT energoefeqtianobis ga-
mouyenebeli teqnologiuri potenciali qveynis mTliani energomomaragebis daaxlo-
ebiT erTi mesamedis tolia. 

 

sakvanZo sityvebi: globaluri daTboba; energiis ganaxlebadi resursebi; ener-
godazogva; evropuli gamocdileba; Tboenergetikuli danadgarebi. 

 

 

Sesavali  

msoflio energetikuli kongresis mier gamoqveynebuli masalebis [1, 2, 3] mixe-
dviT, uaxlesi aTwleulebis energetikul balansSi atomuri energetikisa da ener-
giis ganaxlebadi wyaroebis mzardi gamoyenebis miuxedavad msoflio energetikis 

safuZvlad kvlav rCeba wiaRiseuli organuli saTbobi resursebi. amJamad, msofli-
oSi organuli saTbobis saerTo raodenoba Seadgens 13,0_13,5 trilion tps-s. aqedan 

83 % modis naxSirze. Tanamedrove mecnierul-teqnikuri pirobebis gaTvaliswinebiT 

am resursebidan SesaZlebelia 7 trilioni tps-is aTviseba. maT Soris 2 trilioni 

tps ganekuTvneba dazveril maragebs. 

2020 wlisaTvis msoflioSi energoresursebis moxmarebam saSualod 30 mlrd 

tps-s miaRwia [4]. 

 

 
ZiriTadi nawili 

bolo wlebSi, msoflioSi didi yuradReba eTmoba ganaxlebadi energoresur-

sebis aTvisebas. ivaraudeba, rom 2030_2040 wlebisaTvis energiis ganaxlebadi wya-
roebis gamoyeneba navTobis gamoyenebis dones miaRwevs da weliwadSi daaxloebiT 

3_5 mlrd tps-is toli iqneba [5]. 



48 
 

1-l cxrilSi mocemulia saerTaSoriso energetikuli saagentos (ses) 19 wevri 

qveynis (avstralia, belgia, didi britaneTi, dania, saberZneTi, irlandia, espaneTi, 

italia, kanada, luqsemburgi, holandia, axali zelandia, norvegia, aSS, TurqeTi, 

germania, Svecia, samxreT korea da iaponia) mier warmodgenili 2000_2020 wlebis 

pirveladi energoresursebis moxmarebis zrdis maCveneblebi minimaluri danaxar-
jebis SemTxvevaSi [6, 7]. 

 

cxrili 1 

pirveladi energoresursebis moxmareba, mln tps 

 

# energoresursebi  2000 w. 2010 w. 2015 w. 2020 w. 

1. myari saTbobi 1552 2967 3369 3751 

2. Txevadi saTbobi 2530 2397 2455 2510 

3. airadi saTbobi 1084 962 870 787 

4. atomuri energia 668 1899 2251 2602 

5. hidroenergia 440 556 563 569 

6. 
energiis aratradiciuli  
ganaxlebadi wyaroebi 

72 416 501 590 

 sul 6343 9193 10008 10813 

  

aratradiciuli ganaxlebadi energoresursebis kuTri wili zemoT CamoTvlili 

qveynebis energomoxmarebaSi izrdeba 1,1 %-dan (2000 w.) 5,5 %-mde (2020 w.) [8]. 

Catarebulma gamokvlevebma cxadyo, rom aratradiciuli ganaxlebadi ener-

goresursebidan ses-is wevri qveynebis energomomaragebaSi (2000_2020 ww.) upiratesoba 

eniWa geoTermul energias, Tumca sawyis etapze gamorCeuli iyo mxolod eqvsi qvey-

ana, romlebsac geoTermuli energiis resursi hqonda. 

2020_2025 wlebSi gaxurebuli mSrali kldovani qanebis gamoyenebis gziT miRe-

buli geoTermuli energia ses-is wevri eqvsi qveynis garda, garkveul wvlils Seit-

ans kidev sxva qveynebis energomomaragebis saqmeSi. 

gasuli saukunis 90-iani wlebidan rogorc ses-is wevr, ise sxva qveynebSi farTo 

masStabiT xdeba mzis energiis gamoyeneba sayofacxovrebo da savaWro seqtorebSi. 

amJamad mzis energias warmatebiT iyeneben dabaltemperaturuli teqnologiuri pro-

cesebis Tburi energiiT momaragebisaTvis. 

am periodidanve iwyeba axali teqnologiebis gamoyenebiT biomasisagan saTbobis 

miReba. bolo 30 wlis ganmavlobaSi msoflioSi aigo 13 gvt jamuri simZlavris qaris 

energodanadgarebi. maTi meSveobiT gamomuSavebuli wliuri eleqtroenergiia 29 aTas 

gvt.sT-s Seadgens [6]. 

eleqtroenergiis misaRebad SedarebiT naklebad aris aTvisebuli okeanisa da 

mzis energiebi.  

msoflios energetikuli kongresis masalebisa da saerTaSoriso energetikuli 

saagentos, aseve pirveladi saTbob-energetikuli saagentos statistikuri monace-

mebis Tanaxmad pirveladi saTbob-energetikuli resursebis jamurma warmoebam mso-

flioSi 2000 wels 14,2 mlrd tps Seadgina, xolo misma yovelwliurma zrdis tempma 
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_ 2,3_2,5 % [8]. rac Seexeba eleqtroenergiis gamomuSavebas, bolo aTwleulSi msof-

lioSi igi 13 %-iT gaizarda. eleqtroenergiis gamomuSavebis gansakuTrebiT maRali 

tempebi (45_55 %) SeiniSneba ganviTarebad qveynebSi [9, 10]. 

energiaze moTxovnileba mTel msoflioSi ganuwyvetliv izrdeba, miuxedavad 

imisa, rom misi arakontrolirebadi moxmareba garemos garkveul zians ayenebs.  

cnobilia, rom organuli saTbobis dawvis Sedegad atmosferoSi yovelwliurad 

miliardobiT t-ze meti naxSirorJangi (CO2) gaifrqveva, rasac 2005 wels praqtikulad 

ukve mohyva „saTburis“ efeqtis warmoqmna (aqve SevniSnavT, rom 2018 wels naxSiror-

Jangis emisiam atmosferoSi 36,6 mlrd t Seadgina). aRniSnuli efeqtis warmoqmnis gamo 

dedamiwis zedapirze teqmperaturam moimata 1,6_5,4 C-iT, rac oficialurad dadastu-

rda msoflios mravali qveynis samecniero-kvleviTi centrebis eqspertTa mier. deda-

miwis zedapirze temperaturis matebis Sedegia klimatis globaluri cvlilebebi; 

kerZod: gaxSirebuli qariSxlebi (tornadoebi) amerikis kontinentis centraluri na-

wilis aRmosavleT sanapirosTan, katastrofuli Sedegebis mqone wvimebi msoflios 

sxvadasxva kuTxeSi da maT Soris dasavleT saqarTvelos mTel teritoriaze [8, 9]. 

momavalSi organuli saTbobis aseTi tempebiT moxmareba, tyeebis masobrivi da 

ukontrolo gaCexa kacobriobas katastrofiT emuqreba. dedamiwis zedapirze tem-

peraturis ramdenime gradusiT momatebac ki planetis globalur daTbobas da, Sesa-

bamisad, klimatis globalur cvlilebas gamoiwvevs, rasac aucileblad mohyveba 

damangreveli Sedegebi. 

ase rom, momavalSi atmosferoSi naxSirorJangisa da teqnologiuri danadgare-

bidan gamoyofili siTbos sagrZnobi momateba kacobriobis winaSe msoflio energe-

tikis axali bazisis Seqmnis problemas ayenebs. axali teqnologiebi moicavs gana-

xlebadi energiebis sferosac da iTvaliswinebs energiis racionalur gamoyenebas, 

anu energiadamzogi teqnologiebis danergvas samrewvelo da sayofacxovrebo se-

qtorSi. 

Catarebuli gamokvlevebis analizidan Cans, rom ses-is wevr qveynebSi 2000-dan 

2020 wlamde periodSi energetikis ganviTarebas hqonda ori ZiriTadi strategiuli 

mimarTuleba: erTi iyo energiis misaRebad saWiro danaxarjebis minimizacia, xolo 

meore _ energomomsaxurebis saimedoobis maqsimaluri gazrda navTobis importis 

Semcirebis kvaldakval masze fasis Zalian swrafad matebis gamo. 

XXI saukunis pirveli 20 wlis ganmavlobaSi navTobis importis Semcireba da-

fuZnebuli iyo energiis ekonomiaze da energiadamzogi teqnologiebis farTod gam-

oyenebaze. Semdegi 20 wlis ganmavlobaSi ki navTobis importis Semcireba SesaZle-

beli iqneba mrewvelobis sxvadasxva dargSi axali teqnologiebis danergviT. es 

Seexeba ZiriTadad iseT dargebs, romlebic manamde Txevad saTbobs moixmarda. 

gamokvlevebSi [5_7] axali energiadamzogi teqnologiebi iyofa or kategoriad: 

teqnologiebi, romlebic energetikuli efeqtianobis amaRlebas gulisxmobs (maga-

liTad, Tburi tumbos danadgarebi, mrewvelobaSi energiis ekonomia, satransporto 

saSualebaTa mqk-is gazrda) da teqnologiebi, romelTa danergvis Sedegad nav-

Tobproduqtebze momuSave danadgarebi SeiZleba Seicvalos iseTi mowyobilobebiT, 

romlebic sxva energomatareblebs moixmars (magaliTad, eleqtromobilebi). 
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saTbob-energetikuli resursebis ekonomiis gansakuTrebiT didi rezervebia 

sacxovrebeli, sazogadoebrivi da samrewvelo Senobebis, agreTve nacionaluri meu-

rneobis sxvadasxva dargSi dabaltemperaturuli (100 C-mde) teqnologiuri proce-

sebis Tbomomaragebis sferoSi [3].  

dabaltemperaturuli samrewvelo procesebisa da Senobebis siTbo-siciviT mo-

maragebis ganxorcielebisas organuli saTbobis ekonomiis, saTbob-energetikuli re-

sursebis racionaluri gamoyenebisa da garemos dacvis erT-erT yvelaze ufro efe-

qtur RonisZiebas warmoadgens Tburi tumbos danadgarebis farTod gamoyeneba [3, 4]. 

msoflios bevr qveyanaSi, gansakuTrebiT ki ekonomikurad maRalganviTarebul 

qveynebSi, didi yuradReba eTmoba Tburi tumboebis warmoebasa da maT farTod daner-

gvas. saTbob-energetikuli resursebis ekonomikuri xarjvis mizniT aRniSnul pro-

cesebs aseT qveynebSi win uswrebda didi saorganizacio da sakanonmdeblo Ronis-

Ziebebi (magaliTad, safrangeTSi Seiqmna energiis ekonomiis saagento, did brita-

neTSi _ saTbob-energetikuli resursebis gamoyenebis komiteti da sxv.) [8]. 

2010 wels aSS-Si funqcionirebda 35 mln-ze meti Tburi tumbos danadgari. maTi 

muSaobis Sedegad miRebulma ekonomiam weliwadSi 2,3 mlrd kvt.sT Seadgina.  

germaniis mTavrobis mier gamoyofili subsidiebiT saerTaSoriso energeti-

kulma saagentom Caatara gamokvlevebi, romelTa Tanaxmad Tburi tumboebis raode-

noba gaizarda da 2010 wels 4,0 mln-s miaRwia. 

msoflio energetikul kongresze Seiqmna specialuri komiteti Tburi tumbo-

ebis ganxriT. am komitetis mier gamoqveynebul angariSSi aRniSnulia, rom 2020 wli-

saTvis msoflioSi Tburi tumbos danadgarebis jamurma simZlavrem 250_300 mln kvt 

Seadgina [5]. 

2018 wlis monacemebiT naxSirwyalbadovani saTbobis dawvis Sedegad troposfe-

roSi gamotyorcnili CO2-is emisia msoflio ekonomikis dargebis mixedviT aseTia 

[6_8]: 

Tboenergetika _ 44 %; 

transporti _ 22 %; 

mrewveloba _ 19 %; 

komunalur-sayofacxovrebo seqtori _ 6 %; 

momsaxurebis sfero _ 3 %; 

sxva _ 6 %.  

atmosferoSi saTburis airebis koncentraciis matebis winaaRmdeg gaeros wevri 

qveynebis mier ganxorcielda mTeli rigi RonisZiebebi, SemuSavda sakanonmdeblo 

normativebi, kerZod:  

 gaeros 1992 wlis CarCo konvencia;  

 kiotos 1999 wlis xelSekruleba;  

 parizis 2015 wlis (UNFCCC) CarCo konvencia.  
parizis 2015 wlis dekemberSi Catarebuli klimatis samitis Sedegebis mixedviT 

ivaraudeba, rom 2030 wlisaTvis 2000 welTan SedarebiT CO2-is emisia TboenergetikaSi 

unda Semcirdes: aSS-Si _ 26 %-iT; evrokavSirSi _ 40 %-iT; saqarTveloSi _ 15 %-iT.  

dedamiwaze adamianis sicocxlis xangrZlivoba izrdeba mis mier moxmarebuli 

pirveladi saTbobis pirdapirproporciulad. magaliTad, 1930 wels planetaze erTi 

adamiani weliwadSi saSualod moixmarda 0,4-0,5 tps-s da misi sicocxlis saSualo 

xangrZlivoba iyo 36_38 weli. 2008 wels erTi adamianis mier pirveladi saTbobis 
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moxmarebam weliwadSi saSualod 2,5-3,0 tps Seadgina, xolo misi sicocxlis saSualo 

xangrZlivoba gaizarda TiTqmis 2-jer da 65_67 wels gautolda. me-2 cxrilSi mo-

yvanilia msoflios sxvadasxva qveynis energouzrunvelyofisa da misi mosaxleobis 

sicocxlis xangrZlivobis maCveneblebi [4, 6, 7]. 

 

cxrili 2 

energouzrunvelyofa da sicocxlis xangrZlivoba msoflios qveynebSi 

qveyana 
energouzrunvelyofa, 
kvt.sT/kaci 

sicocxlis xangrZlivoba (2008 
wlis monacemebiT), weli  

kaci qali 

maRalganviTarebuli qveynebi: 

aSS 14170 75,2 81,0 

germania 7400 76,0 82,1 

safrangeTi 9661 77,7 84,3 

inglisi  5761 76,2 81,3 

iaponia  6944 78,7 85,5 

zomierad ganviTarebuli qveynebi: 

meqsika 1364 73,1 78,8 

brazilia 1643 69,0 76,5 

argentina 1601 72,6 80,2 

samxreT korea 2775 62,7 66,6 

naklebad ganviTarebuli qveynebi: 

samxr. afrikis respublika 336 43,2 41,7 

sudani 358 48,2 50,0 

eTiopia 18 48,1 50,4 

angola 27 36,2 38,6 

 

planetaze globaluri daTbobis winaaRmdeg brZolaSi mniSvnelovani roli 

eniWeba energiis ganaxlebadi wyaroebis (egw) farTod gamoyenebas. 

1978 wels aSS-Si j. karteris prezidentobis dros egw-is mxardaWeris mizniT 

SemoRebul iqna „mwvane“ tarifi. romelic efuZneboda sam ZiriTad faqtors; esenia:  

 gamomuSavebuli energiis qselze mierTebis garantia; 

 grZelvadiani kontraqti energiis srul Sesyidvaze; 

 gamomuSavebuli energiis fiqsirebuli fasiT Sesyidvis garantia.  

dReisaTvis `mwvane~ tarifis sistema moqmedebs msoflios 50-ze met qveyanaSi, 

maT Soris ukrainasa da somxeTSi.  

2005 wels msoflios 50 qveyanaSi miRebuli iyo egw-is aTvisebis mxardamWeri 

kanoni. 2013 wlisTvis am qveynebis raodenobam 140-s gadaaWarba.  

ukrainaSi ukve moqmedebs 80 megvt simZlavris qaris eleqtrosadguri. somxeTSi 

iranuli investiciiT aSenda 2 megvt simZlavris qaris eleqtrosadguri. `lusaker-

tis~ mefrinveleobis fermaSi daniuri investiciiT aSenda fermis narCenebis gadama-

muSavebeli sadguri, romelic gamomuSavebul eleqtroenergias awodebs qsels da 

awarmoebs ekologiurad sufTa sasuqs.  

saqarTveloSi 2018 wels eqspluataciaSi Sevida q. gorTan mdebare 21 megvt 

simZlavris qaris eleqtrosadguri.  
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msoflios mraval qveyanaSi intensiurad mimdinareobs ganaxlebadi energore-

sursebis aTviseba [4, 5, 6]:  

 msoflioSi arsebulma qaris sadgurebis simZlavreebma gadaaWarba 400 aTas 

megvt-s;  

 mzis PV sistemebiT da Termodinamikuri cikliT moqmedi sadgurebis simZla-

vreebma (miuxedavad SedarebiTi siZvirisa) – 105 aTas megvt-s (2013 wlis bo-

los);  

 mzis wyalgamacxeleblis simZlavreebma _ 260 aTas megvt (Tb)-s;  

 xe-tyis mrewvelobis narCenebisagan damzadda 22 mln t (110 mlrd kvtsT) bio-

briketi da „peleti“. 2020 wlisaTvis marto evropaSi maTi damzadeba gaizarda 

90 mln t-mde;  

 soflis meurneobis narCenebisa da bioplantaciebis gamoyenebiT damzadda 85 

mlrd l (44 mln tne) eTanoli da 23 mlrd l (20 mln tne) biodizeli.  

msoflioSi mniSvnelovnad moimata investiciebma ganaxlebad energetikaSi 

[10,11,12] kerZod:  

 2009 wels investirebul iqna 160 mlrd aSS dolari; 2010-Si _ 210 mlrd aSS 

dolari; aqedan 95 mlrd aSS dolari investirebulia qaris energetikaSi; 11 mlrd 

ki _ biomasisa da biomasis narCenebis gadamuSavebis teqnologiebis damuSavebisa-

Tvis. magaliTad, espaneTSi mzis energetikaSi 2012 wels investirebuli iyo 900 mln 

aSS dolari, qaris energetikaSi _ 2 mlrd aSS dolari.  

me-3 cxrilSi mocemulia saqarTvelos energiis ganaxlebadi wyaroebis (egw) 

wliuri potenciali [7, 11]. 

 

cxrili 3 

saqarTvelos energiis ganaxlebadi wyaroebis potenciali 

egw-is saxeoba 
Teoriuli poten-

ciali 

teqnikuri poten-

ciali 

ekonomikuri poten-

ciali 

mcire hesebi  40 mlrd kvt.sT 20 mlrd kvt.sT 5 mlrd. kvt.sT 

qaris energia  1300 mlrd kvt.sT 35 mlrd kvt.sT 4-5 mlrd. kvt.sT 

mzis energia  10104 mlrd kvt.sT 5_10 mlrd kvt.sT 2-3 mlrd. kvt.sT 

geoTermuli 

energia  
245 mlrd kvt.sT 1,3 mlrd kvt.sT 0,6-0,7 mlrd. kvt.sT 

biomasa  - 10 mlrd kvt.sT 2-3 mlrd. kvt.sT 

jami - 74 mlrd kvt.sT 15 mlrd. kvt.sT 

  

am cxrilis mixedviT naTlad Cans, rom egw-is ekonomikuri potencialis 30 %-

iT aTvisebis SemTxvevaSi qveynis saTbob-energetikul kompleqsSi weliwadSi dai-

zogeba moxmarebuli energiis daaxloebiT 10 % [9, 10, 12]. 
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daskvna 

saqarTveloSi saTbob-energetikuli kompleqsis dRevandeli mdgomareobis gasa-
umjobeseblad da gamwvavebuli ekologiuri situaciis gamosasworeblad aucile-
belia gatardes Semdegi RonisZiebebi:  

 SemuSavdes saxelmwifo samecniero-teqnikuri programa `energetika da ekolo-
gia~, romlis erT-erTi ZiriTadi nawili iqneba aratradiciuli, ganaxlebadi 

energetikuli resursebis gamoyeneba Tburi da eleqtruli energiis misaRebad;  

 saTanadod unda daixvewos amJamad arsebuli sakanonmdeblo baza energiis 

ganaxlebadi wyaroebis ufro masStaburad aTvisebis mizniT; 

 saqarTvelos mTavrobis mier dafinansdes is proeqtebi, romlebic dakavSire-
buli iqneba energiis ganaxlebadi resursebis aTvisebasTan. 

 
 

 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

1. Ir. Jordania, K. Vezirishvili-Nozadze, N. Mirianashvili, Z. Lomsadze // "Natural Resources of Geor-
gia". Monograph . Tb., 2015. - 1183 p. (In Georgian). 

2. K. Vezirishvili-Nozadze, N. Mirianashvili // The Efficiency of Using Energy Saving Systems. Tb., 
2007 , pp. 24-29 (In Georgian). 

3. Petra Opitz. Sustainable Energy Policy of the South Caucasus Countries // Hayro Boll Foundation, 
Tb., 2015. - 109 p. (In Engl.). 

4. P. M. Kanilo, A.L.Shubenko. Heat power engineering. Fuel and environmental problems and devel-
opment prospects//Problems of mechanical engineering. T. 20, No.1,2017, pp.70-77 (In Russian). 

5. BP-statistical-review-of-world-energy-2016-full-report [El.res.]. htpp://www.bp.com/statisticalre-
view. 12.08.2016 (In Engl.). 

6. K. Vezirishvili-Nozadze, E. Pantskhava. Climate Change and Challenges Facing the Power Engineer-
ing in Georgia and Ways of their Solution// Economics and Finance//International Scientific Confer-
ence – “Paradigms of Institutional, Economic and Cultural Development”. The conference will take 
place at the University of Latvia, the Faculty of Business, Management and Economics, №3, 2019, 
pp.46-52 (In Georgian). 

7. K. Vezirishvili-Nozadze, Ir. Zhordania, N. Mirianashvili, Z. Lomsadze. Nontraditional Renewable re-
sources – The Alternative for Ecological Problems’ Solution// IV International Scientific Conference. 
Kutaisi, 2016, pp.108-113 (In Georgian). 

8. O. Zivzivadze, L. Zivzivadze, A. Zivzivadze. Global Warming, Grieenhouse effect and the World 
Climate //V International Scientific Conference. Kutaisi, 2018, pp. 233-239 (In Georgian). 

9. Kh. Arabidze, N. Javshanashvili, T. Jishkariani. Methods for Reducing Carbon Dioxide (CO2) Emis-
sions in Energy Sector//III International Scientific Conference: Energy – Regional Problems and De-
velopment Opportunities. 24.10.2015_25.10.2015. Kutaisi, pp.91-94 (In Georgian). 

10. Kh. Arabidze, N. Javshanashvili, T. Jishkariani. Organizational and Technological Measures for Re-
ducing Carbon Dioxide (CO2) Emissions in the Industrial Sector// IV International Scientific Confer-
ence: Energy - Regional Problems and Development Opportunities. Kutaisi, 29.10.2016, pp.233-235 
(In Georgian). 

11. www: myshared.ru/slide/496585 (In Engl.). 
12. https://www.globalchange.gov/about (In Engl.). 



54 
 

ENERGETICS 
 
 

USE OF RENEWABLE ENERGY SOURCES AND EUROPEAN EXPERIENCE  
IN ENVIRONMENTAL SAFETY IN GEORGIA 
N. Mirianashvili, Z. Lomsadze, D. Gamezardashvili, A. Dvaladze, K. Kvirikashvili  
(I. Zhordania Center Studying Productive Forces and Natural Resources of Georgia, Georgian  
Technical University; A. Eliashvili Institute of Control Systems, Georgian Technical University) 

 
Resume: The article analyzes the causes of climate change on the earth. It is shown that one of the most 

important factors in causing climate change is the use of thermal power plants operating on organic fuels. It is 
justified that the widespread use of renewable energy sources and using the energy-saving factor play an im-
portant role in the fight against the global warming. According to expert calculations, the unused technological 
potential of energy efficiency equals about one-third of the country's total energy supply.  

 
Key words: Energy saving; European experience; global warming; renewable energy sources; thermal 

power equipment.  
 
 
 
 

ЕНЕРГЕТИКА 
 

 

ИСПОЛЬЗОВАНИЕ ВОЗОБНОВЛЯЕМЫХ ИСТОЧНИКОВ ЕНЕРГИИ И  
ЕВРОПЕЙСКИЙ ОПИТ ЭКОЛОГИЧЕСКОЙ БЕЗОПАСНОСТИ В ГРУЗИИ 

Мирианашвили Н. А., Ломсадзе З. ДЖ., Гамезардашвили Д. З., Дваладзе А. Н.,  
Квирикашвили К. О. 
(Грузинский центр по изучению природных ресурсов и производственных сил им. И. Жордания  
Грузинского технического университета, Институт систем управления им. А. Элиашвили  
Грузинского технического университета) 

 
Резюме. В статье анализируются причины изменения климата на Земле. Показано, что одним из 

наиболее важных факторов, вызывающих изменение климата, является использование тепловых элек-
тростанций, работающих на органическом топливе. Обосновано, что широкое использование возобнов-
ляемых источников энергии и энергосберегающий фактор играют важную роль в борьбе с глобальным 
потеплением. По экспертным расчетам, неиспользованный технологический потенциал энергоэффектив-
ности составляет около трети от общего энергопотребления страны. 

 
Ключевые слова: возобновляемые источники энергии; глобальное потепление; европейский 

опыт; теплоэнергетические установки; энергосбережение.  



55 
 

msubuqi mrewveloba 

 

 

 

specfexsacmlis Ziris dasamzadebeli agregatebi 

TinaTin maRlakeliZe, peter Smidti 

(ak. wereTlis saxelmwifo universiteti, saerTaSoriso asociacia “ST-GEORGITALI”) 

 

 

reziume: ganxilulia iuxtis specfexsacmlis dasamzadeblad saWiro specia-

luri Camosassxmeli agregatis Seqmnis istoria da firma `limis~ (`polieris~) mier 

SeqmniliDagregatebis eqsperimentuli nimuSebis saxeebi.  

aRwerilia R2SA3/16 tipis agregatis teqnikuri maxasiaTeblebi, nedleuliT misi 

momaragebis SesaZleblobebi, orkomponentiani sistemis dozirebis kvanZis muSaobis 

avtomaturi reJimi; mocemulia agregatis ZiriTadi nawilebis (wnexformebis, matri-
cebis, kalapotebis, puansonisa da a. S.) daxasiaTeba, sqemebi da muSaobis principebi. 

 

sakvanZo sityvebi: kalapoti; matrica; puansoni; Camosasxmeli agregati. 
 

 

Sesavali  

iuxtis fexsacmlis warmoebis teqnologiaSi gansakuTrebuli adgili uWiravs 

moWimul namzadze Ziris Camosxmas Txevadi formirebis meTodiT. am meTodis gamo-
yenebisas elastomerebis sinTezi da nakeTobis formireba erT procesSia gaerTia-
nebuli. Txevadi formirebis upiratesoba isaa, rom miRweulia procesis sruli avto-
matizacia da meqanizacia, masalatevadobisa da teqnologiuri operaciebis Semcireba.  

maRalyeliani (daaxloebiT 500 mm-mde simaRlis) iuxtis specfexsacmlis (Ceqmis) 

dasamzadeblad saWiro iyo specialuri Camosasxmeli agregatebi.  

gasuli saukunis 70-ian wlebSi msoflio bazarze fexsacmlis warmoebisaTvis 

Camosasxmeli danadgarebis wamyvan firmebad iTvleboda `desma~ (germania) da `poli-
eri~ (avstria), magram arc erT maTgans ar hqonda iseTi danadgarebi, romlebic 500 

mm-mde simaRlis yeliani Ceqmis Ziris Camosasxmelad gamodgeboda. firma `desmas~ Sem-
oTavazeba iyo 1511/18 tipis 24-poziciani agregatis rekonstruqcia 12-pozicianad, ro-
melsac eqneboda kalapotis dasamagrebeli 500 mm-iani Stangi. am agregatis masa Sead-
genda 17 t-s, magida-karuselis diametri _ 5 m-s, magram aprobaciisas dadebiTi Sedegi 

ver iqna miRebuli liTonis wnexformebis didi gabaritebisa da masis, Camosxmuli 

Ziris dabali xarisxis, agregatis mcire mwarmoeblurobisa da sxva mizezebis gamo.  

bolos SeirCa firma `polieris~ R2/SAI/16 tipis agregati, romelic yvela teq-
nikur moTxovnas (masa _ 8,5 t, magida-karuselis diametri _ 3,5 m) akmayofilebda da 

Tanac aRWurvili iyo polimeruli masalis kalapotebiTa da wnexformebiT. Ees ni-
muSi iyo pirveli agregati msoflio praqtikaSi 500 mm simaRlis yelis mqone Ceqmebis 

namzadze Ziris Camosasxmelad. 
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აgregatis eqsperimentalurma nimuSma sawarmoo gamocda gaiara fexsacmlis sa-
warmo `kievSi~ (q. kievi). gamocdis procesSi agregatis konstruqciis gaumjobesebis 

mizniT `kievis~ specialistebis winadadebebiT Setanil iqna 40-mde sxvadasxva Sina-
arsis cvlileba.  

R2/SAI/16 agregatSi Setanili cvlilebebis safuZvelze firma `limis~ (igive 

`polieris~) mier Seiqmna agregatebis ori Taoba: R3/SA2/16 da R3/SA3/16, romelTa 

Soris mTeli rigi upiratesobebiT gamoirCeva R3/SA3/16. aRniSnul agregats aqvs mci-
re masa, amitom misi damontaJeba SesaZlebelia sawarmos nebismier sarTulze da ar 

saWiroebs calke saTavsis mSeneblobas; poziciebis 18-mde gazrdiT moimata misma 

mwarmoeblurobam. saZire masalebis progresulma CasatvirTma mowyobilobam ki 

sagrZnoblad Secvala liTonis kalapotebis formamatareblebi, romelTa saSuale-

biT SesaZlebeli gaxda fexsacmlis namzadis moWimva da Ziris Camosxma erTsa da 

imave poliureTanis kalapotze, rac uzrunvelyofs fexsacmlis formamdgradobas. 

firma `limis~ mier Seiqmna agreTve R5/SA6/2 tipis universaluri agregati, ro-
melic gamoiyeneba sxvadasxva tipis, maT Soris iuxtis fexsacmlis sawarmoeblad. 

es agregati gaTvlilia orgvari Sedgenilobis poliureTanis kompoziciis gadasamu-
Saveblad, ris Sedegadac xdeba TvisebebiT da feriT gansxvavebuli fexsacmlis 

Ziris Camosxma cxeli vulkanizaciis meTodiT. 

 

 

ZiriTadi nawili 

fexsacmlis Ziris Camosasxmeli agregati. firma ̀ limis~ mier Seqmnili R3/SA3/16 
tipis agregati dagegmarebulia poliureTanis kalapotze moWimul namzadze Ziris 

pirdapir Camosasxmelad (nax. 1). 
 

 
 

nax. 1. fexsacmlis namzadzeAZiris Camosasxmeli agregati 
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agregati Sedgeba R3 mrgvali magidisagan da SA3 tipis dozirebadi kvanZisagan. 
mrgvali magida ZravasTan da dozirebis kvanZTan erTad damontaJebulia erT sayr-

denze, xolo mbrunavi nawili _ sakisrebian jaWvze da moZraobaSi modis garedan 

pnevmosistemis saSualebiT, riTac garantirebulia formamatareblis zusti pozi-

cireba Camosasxmeli Tavis win. 

mrgval magidaze damontaJebulia 16 formamatarebeli, romlebic Sedgeba kal-

apotis damWerisagan da fexsacmlis maformirebeli mowyobilobisagan. 

kalapotis damWeri gankuTvnilia formaSi fexsacmlis moWimuli namzadis avto-

maturad zusti pozicirebisaTvis, agreTve Ziris Camosxmisa da misi Semdgomi 

gamyarebis procesSi mibjeniTi Zalis uzrunvelsayofad. 

kalapotis damWeri Sedgeba vertikaluri dgarisagan da kalapotis mimRebi, am-

wevi da mbrunavi mowyobilobisagan. 

kalapotis mimRebi mowyobilobis vertikaluri aweva xdeba 70 mm-ze. kalapotis 

Wokis mobrunebis kuTxea 200. vertikaluri regulirebis sazRvrebi sxvadasxva simaR-

lis kalapotebiს gamoyenebis saSualebas iZleva (yelis SesaZlo simaRle 600 mm-mdea).  

formamatareblis sayrdeni fundamenti Sedgeba zedsadebiani mowyobilobisagan, 

romelzedac damontaJebulia poliureTanis liTonis wnex-formebi, romlebic ixs-

neba da ixureba avtomaturad muxla berketis sistemis saSualebiT. es sistemebi 

uzrunvelyofs daketvis zust wnevas (300 megpa) da zRudavs formebis gaxsnis siganes. 

formebis muxla berketze damontaJebuli zedsadebiT SesaZlebelia formebis swra-

fad Secvla. eleqtrosaxurebliani aluminis filebi uzrunvelyofs formis saWiro 

temperaturas. 

orkomponentiani sistemis gadasamuSavebeli dozirebis kvanZi muSaobs avtomatur 

reJimSi dabal wnevaze. mTlian sistemas, romelSic Sedis komponentebis rezervuarebi, 

weva, dozirebis tumboebis bloki da Semrevi Tavi, cal-calke aqvs eleqtrosax-

urebeli, romelic regulirdeba temperaturuli gadamwodebis saSualebiT. izocio-

naturi da polimeruli komponentebis dozirebis tumboebi kbilanis gamoyenebiT awo-

debs komponentebs sinqronulad saWiro TanafardobiT. komponentebis nebismieri sa-

surveli Tanafardoba SeiZleba ganxorcieldes kbilanebis Secvlis xarjze. TiToe-

ul formamatarebelSi erTdroulad Sefrqvevis zusti doza winaswaraa dareguli-

rebuli marTvis pultze, xolo Semdeg imarTeba eleqtronulad (avtomaturad). 

tumboebis blokis ZiriTadi nawilia filtrebi, romlebic Semrev Tavs icavs 

komponentebSi naleqis moxvedrisagan. tumboebis bloki da Semrevi Tavi moZravia da 

maRali wnevis cilindrebiT avtomaturad midis nebismier formasTan. 

advilad cvladi Semrevi Tavi damagrebulia adaptorze, romelic cxeldeba 

tumboebis blokTan erTad. Nnarevis komponentebi maRali wnevis ventilebis gavliT 

xvdeba Semrev kameraSi. ventilebi moqmedebaSi modis pnevmatikuri wnevis mareguli-

rebeli eleqtroventiliT. Semrevi Tavi aRWurvilia cvladi kameriT, romelic civ-

deba wylis saSualebiT. Semrev TavSi gaTvaliswinebuli pnevmosistemiT regulire-

badi specialuri ventili gankuTvnilia poliureTanis kompoziciis kameraSi Sefr-

qvevis Semdeg Semrevi Tavis gamosarecxad. 

amave kameraSi brunavs Wiaxraxni, romlis brunvis maRali sixSire ganapirobebs 

komponentebis Serevasa da formaSi moxvedras. Wiaxraxni mierTebulia amZravTan da 

advilad icvleba specialuri mowyobilobebis saSualebiT. formasa da Semrevis 



58 
 

Tavs Soris dayenebulia cvladi gamamyarebeli rgoli. sixSiris erT-erTi gardamqm-

neli kvebavs maRalsixSirian Spindels. ZravasTan mierTebuli sixSiris gardamqmne-

lis meSveobiT Zravas brunTa ricxvi icvleba safexurebrivad da es cvlileba aisa-

xeba marTvis pultis ciferblatze. 

saWiroebis SemTxvevaSi SesaZlebelia dozirebis mTliani kvanZis gamoweva da 

Wiaxraxnisa da ventilebis Secvla, yvelanairi sawmendi samuSaos Catareba. 

perangiT aRWurvil 50 l moculobis rezervuarebi cxeldeba perangidan recir-

kulaciis garemoTi. cxeldeba agreTve rezervuarebis turbinis blokTan SemaerTe-

beli wevac. temperaturis gadamwodebi zust Cvenebas asaxavs marTvis pultze. rezer-

vuaris saxuravze moTavsebul Zravas elastikuri SemaerTebliT moqmedebaSi mohyavs 

turbiniani Semrevi, romelic brunavs 100 an 200 br/wT sixSiriT. 

rezervuarze eleqtronuli gadamwodebi aCvenebs komponentebiT Sevsebis mini-

malur da maqsimalur doneebs. rezervuarSiKCatvirTuli komponentebis zemoT aris 

kompresorsa da filtrSi gatarebuli mSrali haeri, romlis miwodeba xdeba rezer-

vuaris saxuravidan, sadac ganTavsebulia manometri, saavario da haeris gasaSvebi 

ventilebi. rezervuaris saxuravi SeerTebulia ZiriTad moculobasTan miltuCa Wan-

WikiT. SeerTeba gamkvrivebulia cvladi mrgvali zonriT. 

TiToeuli rezervuari damontaJebulia individualur sayrdenze, romelzec 

ganTavsebulia agreTve kbilana tumbo, romlis saSualebiT SesaZlebelia rogorc 

vertikaluri recirkulaciis ganxorcieleba, aseve kasrebidan rezervuaris Sevseba. 

TiToeuli rezervuari speciluri xvrelidan avtomaturad Seivseba nedleuliT mo-

maragebis centraluri sadguridan. rezervuaris fskerSi arsebuli specialuri 

filtri asufTavebs masalas SemTxveviTi minaerTebisაgan. 
yvela eleqtroCamrTveli da momsaxurebis elementebi ganTavsebulia marTvis 

karadaSi. dozirebis da gadaadgilebis eleqtruli marTva xorcieldeba Tavisu-
fali programiT. Nnebismier etapze muSaobis Sewyveta SesaZlebelia xeliT, marTvis 

yvela sxva samuSaო xorcieldeba avtomaturad. kompoziciis ricxvi (0-dan 99-mde) 

gaangariSebis Sesabamisad dayenebulia pultze. ±1	OC sizustiT temperaturis regu-
lireba xdeba gadamwodebis saSualebiT. 

dozirebad kvanZTan calke damontaJebulia damatebiTi marTvis pulti, rome-

lic ukavSirdeba ZiriTad marTvis karadas. amAdamatebiTi pultiT SesaZlebelia 

iseTi ZiriTadi samuSao procesebis Sesruleba, rogoricaa Sefrqveva da gamorecxva 

avtomatur reJimSi. aseTi konstruqciis saSualebiT marTvis karada aucilebeli 

araa damontaJdes mbrunav magidasTan axlos. es aumjobesebs danadgaris momsa-
xurebis process. 

R3/SA3/16 tipis agregatis ZiriTadi teqnikuri monacemebia: 

poziciis ricxvi  ----------------------------------------------------------------------------------- 16; 

dakavebuli farTobi, m²  ------------------------------------------------------------- 42 (7х 6); 
umciresi simaRle, m  ---------------------------------------------------------------------------  2,5; 

mrgvali magidis diametric, m  ----------------------------------------------------------- 3,55; 

masa formebTan erTad (bruto), kg   ----------------------------------------------- 8_500; 

dayovnebis dro, wT. 15; 

dozirebadi tumbos moculoba, sm3  ---------------------------------------------- 2,5_3,5; 
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muSa wneva, bari   ------------------------------------------------------------------------------------- 6; 

komponentebis siblante, megpa, wm  ------------------------------------------ 250_10 000; 

gadamuSavebis temperatura, OC   ----------------------------------------------------- 25_95; 
xarji: 

gasacivebeli wylis, m2/sT  ----------------------------------------------------------------- 0,07; 

haeris, m2/sT  ----------------------------------------------------------------------------------------- 12,5; 

eleqtroenergiis, kvt.sT  ---------------------------------------------------------------------- 23. 

agregatisa da sawarmoo aRWurvilobis momsaxureba. Txevadi formirebis meTo-

diT fexsacmlis Ziris damzadebisas udidesi mniSvneloba aqvs danadgarisa da mow-

yobilobis movlis wesebis dacvas. danadgarebis sisufTave gavlenas axdens procesis 

Seuferxebel mimdinareobaze da produqciis saboloo xarisxze. agregatisa da wnex-

formebis gasawmendad gamoiyeneba sxvadasxva qimiuri gamxsnelebis kombinacia. firma 

`limis~ mier agregatze Wiaxraxnis dabinZurebis xarisxis Sesamcireblad rekomende-

bulia Wiaxraxnis avtomaturi garecxvis meTodi. amisaTvis gamoiyeneba mezamoli an П-2000 tipis sawmendi, romelic SehyavT calke mdgom kasrSi 0,18_0,3 megpa wnevis qveS 

milebis sistemis saSualebiT. სarecxi saSualeba rezervuaridan xvdeba Semrev TavSi. 

recxva xorcieldeba marTvis pultze arsebul Rilakze TiTis daWeriT, poliu-

reTanis wnex-formaSi Sefrqvevisa da Semrevi Tavis sawyis mdebareobaSi dabrunebis 

Semdeg. Wiaxraxni irecxeba magidis sruli brunvis dasrulebisa da agregatis 

nebismier momentSi gaCerebis Semdeg. garecxvis damTavrebisTanave poliureTanis kom-
poziciis Sefrqvevamde unda Camoisxas nedleulis mcire doza.  

Wiaxraxns wmenden da cvlian misi dabinZurebis xarisxis mixedviT, magram, mu-
Saobidan araumetes 2 sT-is gasvlis Semdeg Wiaxraxns aTavseben trimeTilformal-
dehidian abazanaSi arsebul Stativis budeSi. gamxsnelSi Wiaxraxnis moTavsebidan 5-

40 wT-is Semdeg misi zedapiridan jagrisiTa da TiTbris daniT acileben poliu-
reTanis narCenebs. pirveli gawmendis damTavrebisas Wiaxraxns 2 sT-iT isev aTavseben 

gamxsnelian abazanaSi da kvlav agrZeleben wmendas. Wiaxraxnis narCenebisagan sruli 

gasufTavebis Semdeg mas amSraleben, amuSaveben SekumSuli haeriT, gapoxaven mezamo-

liT an Txel fenad wausvamen sapox saSualebas _ SI-15 markis siliciumis emulsias.  

Semrevi Tavis gawmendisas jer xsnian sarqvelebsa da gamamkvrivebel rgols, 

xolo maTi gawmendis Semdeg _ Semrev Tavs da 12 sT-iT aTavseben dimeTilformalde-

hidiT Sevsebul Tavsaxurian specialur kasrSi. პoliureTanis narCenebis mocileba 

xdeba TiTbris daniT. აmis Semdeg Tavs amSraleben da amuSaveben SekumSuli haeriT. 

agregatze Semrevi Tavis damontaJebas mosdevs gasufTavebuli an axali sarqvelebis 

dayeneba, romlebic damuSavebulia SI-15 markis siliciumis siTxiT. 

fexsacmlis moxsnis Semdeg liTonis puansonsac asufTaveben TiTbris daniT 

da usvamen sapox saSualebas (П-113) ise, rom puansonis zedapirze ganawilebis 

gasaumjobeseblad iyeneben xaoian Cvars. puansonis Zlieri dabinZurebis SemTxvevaSi 

mas jer aciveben oTaxis temperaturamde da Semdeg aTavseben 2 sT-iT dimeTilfor-

maldehidian abazanaSi da bolos asufTaveben Cveulebrivi wesiT. 

sufTa puansons amuSaveben meTilenqloridiT da aSroben TermokameraSi 70 0C 
temperaturaze 2-3 sT-is ganmavlobaSi. gamSral puansons agregatze moTavsebamde 

gapoxaven SI-15 markis siliciumis xsnariT, romelic puansonis zedapirs esmeba Txel 
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fenad. puansons asufTaveben 10_12 dReSi erTxel, an saWiroebis SemTxvevaSi _ ufro 

adrec. 

poliureTanebis puansonebis gasufTavebas aqvs Taviseburi xasiaTi. Mmagidis 

yovel mobrunebas Tan sdevs puansonis gawmenda TiTbris an aluminis daniT. Semdeg 

mis zedapirs Txel fenad usvamen П-113 sapox saSualebas. puansonis zedapiris Zlier 

dabinZurebis SemTxvevaSi mas asufTaveben gamxsnelebis dimeTilformaldehidis da 

meTilenqloridis nareviT (TanafardobiT 1:2). puansonis gacivebul zedapirze fun-

jiT usvamen am narevs da TiTbris daniT acileben poliureTanis narCenebs. opera-

cias imeoreben ramdenjerme nafifqis srul mocilebamde. gamxsnelis moqmedebis 

saerTo dro ar unda aRematebodes 30 wT-s, raTa ar daziandes puansonis zedapiris 

suraTovneba. gawmendil puansons aTavseben TermokaradaSi 70_80 OC temperaturaze 8 
sT-is ganmavlobaSi. agregatze moTavsebamde puansonis zedapirs kidev amuSaveben П-
113 sapoxi saSualebiT.  

poliureTanis matricebs iseve amuSaveben, rogorc poliureTanis puansons. 

Wiaxraxnis, Semrevi Tavis, puansonisa da matricebis gawmenda xdeba calke sa-

TavsSi. es saTavsi aRWurvilia gamwoviTa da specialuri Tavsaxuriani WurWliT, 

romelSic Tavsdeba gasasufTavebeli detalebi. 

agregatis rezervuarebs asufTaveben meqanikuri meTodiT, risTvisac saWiroa 

maTi demontaJi. daSlil nawilebs aTavseben iatakze da kedlebidan aclian kompo-

nentebis narCenebs. gawmendili rezervuaris kedlebs amuSaveben mezamoliT da av-

seben komponentebiT, CarTaven gamacxelebelsa da Semrevs. Ggarkveuli drois Semdeg 

rezervuarebi mzadaa samuSaod. rezervuarebi unda gaiwmindos yovel 6 TveSi er-

Txel. maTTan erTad wmenden da cvlian liTonis filtrebs, risTvisac demontaJis 

Semdeg maT aTavseben 10_15 sT-is ganmavlobaSi КОН-is 10 %-ian xsnarSi 80_90 OC 
temperaturaze. 3 TveSi erTxel filtrebs recxaven wyliT, amuSaveben SekumSuli 

haeriT da bolos gapoxaven mezamoliT. 

1,5 m³ moculobis homogenizaciis rezervuarebs wmenden iseve, rogorc muSa re-

zervuarebs im gansxvavebiT, rom maTi didi moculobis gamo gawmenda xdeba ver-

tikalur mdgomareobaSi. homogenizaciis rezervuarebi unda gaiwmindos ramdenime 

weliwadSi erTxel.  

Camosasxmeli danadgaris polimeruli aRWurviloba daDDmisi damzadebis axali 

mimarTuleba. mravalwliani Sromis Sedegad mecnierebisa da mrewvelobis muSakebma 

Txevadi formirebis meTodiT fexsacmlis Ziris dasamzadebeli agregatebisaTvis 

SeimuSaves polimeruli aRWurvilobebi, wnex-formebi, kalapotebi, puansonebi. 

poliureTanis wnex-formebis gamoyenebas aqvs Semdegi upiratesobebi: maTi dam-

zadeba ufro martivia, vidre liTonis wnexformebis, radgan poliureTanis wnex-

formebi ixsneba mxolod cxviris nawilSi, rac aumjobesebs lanCis garegnobas, ad-

vilia asortimentis Secvla da sxv. 

poliureTanis kalapotebis gamoyenebisas saWiro aRar aris mosaWimi kalapoti, 

ris Sedegadac umjobesdeba fexsacmlis formamdgradoba. wnex-formebis Camosxmis 

meTodiT damzadebis sqema mocemulia me-2 nax-ze. 
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nax. 2. Camosxmis meTodiT wnex-formebis damzadebis sqema 

 

masalebi da danadgarebi aRWurvilobis dasamzadeblad. wnexformebis matricebis 

damzadeba xdeba ф-17 tipis agregatze, romelic Sedgeba ф-17 tipis dozirebis kvanZisa-
gan, ori 100 l-iani rezervuarisagan komponentebisaTvis da marTvis karadisagan. 

me-3 nax-ze warmodgenili rezervuarebi (1 da 2) cxeldeba Termomatareblis 

saSualebiT. masalaSi Termosazomi zondirebulia marTvis karadasTan.  

rezervuarebi aRWurvilia eleqtronuli mowyobilobiT Sevsebis maqsimaluri 

da minimaluri donis Sesamowmeblad. 

rezervuaris saxuravi korpusze damagrebulia miltuCebiT, gamkvriveba xor-

cieldeba sacvleli mrgvali zonriT. saxuravze ki damagrebulia turboamrevi 

Tavisi ZravaTi, aseve vakuumtumbosTan misaerTebeli mowyobiloba, manometri da 

usafrTxoebis sarqveli. 
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nax. 3. poliureTanis matricis dasamzadebeli danadgaris sqema:  

1 da 2 – rezervuarebi; 3 _ Wiaxraxni; 4 – vakuumkamera; 5 – urmodeli;  

6 _ Camosasxmeli yuTi; 7 – muSa fila; 8 – plastmasis weva 

 

dozirebadi kvanZi muSaobs avtomatur reJimSi dabal wnevaze. Semrevi Tavi, 

tumboebis bloki da dozirebis tumboebi damontaJebulia erT fuZeze, ris gamoc 

advilia momsaxureba. gamagrileblian Semrev kameraSi brunavs Wiaxraxni (3), rome-

lic regulirdeba brunvis sixSiris (8000_12000 br/wT¯¹) gardamqmneliT. orive kom-

ponenti Seereva da plastmasis wevas (8) saSualebiT xvdeba wnex-formebis Camosasx-

mel yuTSi (6), romelic mdebareobs vakuum-kameris (4) qveS. yuTSia aseve fexsacmlis 

Ziris sawyisi etalonis pozitivi, e.w. urmodeli (5) da damagrebulia liTonis yvela 

damxmare detali. vakuum-kamera moTavsebulia sayrdeni fundamentis muSa filaze (7) 

da damagრebulia WanWikebiT. temperatura regulirdeba gadamwodebiT. imisaTvis, 

rom moxdes procesze dakvirveba vakuum-kameras aqvs saTvalTvalo fanjara. vakuum-

karadaSi gaTvaliswinebulia sarkmeli vakuum-tumbosaTvis. pnevmotumbos marTvis 

karadaSi ganTavsebulia agregatisa da pnevmotumbos momsaxurebisaTvis saWiro 

yvela elementi. ф-17 tipis danadgaris zogierTi teqnikuri monacemi: 

dakavebuli farTobi, m²   --------------------------------------------------------------- 4 Х 2,5; 
umciresi simaRle, m   --------------------------------------------------------------------------- 3,0; 

masa (bruto), kg   ------------------------------------------------------------------------------- 1 800; 

dozirebadi tumbos moculoba, sm²   ---------------------------------------------------- 30; 
muSa wneva, bari  ----------------------------------------------------------------------------------- 600; 

siblante megpa, wm   --------------------------------------------------------------------- 250_5000; 

gadamuSavebis temperatura OC  --------------------------------------------------------- 25_85;  
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Camosasxmeli aRWurvilobis (wnex-formebis) dasamzadebeli poliureTanis 

kompoziciis Tvisebebi warmodgenilia 1-l cxrilSi. 

 

 cxrili 1 

wnex-formebis dasamzadebeli poliureTanis kompoziciis Tvisebebi 
 

maCvenebeli ganz. 
erT. 

A3IBFGEII A625B861 AV29BV29 AV29BV242 

izocionaturi komponenti 

izocionaturi jgufis 
masuri wili  

% 15,80 6,5±0,15 9,5±0,2 9,7±0,2 

simkvrive kg/m³ 1080±20 - 1090±50 1090±50 

siblante Mmegpa.wm 280 - 1090±100 1090±100 

temperatura: 
gacivebis 
gadamuSavebis 

 
OC 
 

 
20 

40_50 

 
45 
50 

 
45 
50 

 
45 
50 

Ppolioluri komponenti 

simkvrive Kkg/m³ 1080 - - 1090±50 

siblante Mmegpa.wm 570 - - 550±50 

temperatura: 
gacivebis 
gadamuSavebis 

 
OC 
 

 
25 

40_50 

 
55_60 
65 

 
- 
65 

 
- 
65 

kompozicia 

komponentebis Tanafar-
doba NCO:OH 

mas. wili 92:100 100:92 -- 100:76 

simkvrive kg/m³ 1040 1050 1110 1250 

pirobiTi simtkice gax-
leCisas 

megpa 21 46,8 14 17,5 

fardobiTi wagrZeleba % 246,7 670 703 710 

narCeni fardobiTi wag-
rZeleba 

% 24,7 18 60 33 

simagre pir. erT. 96 84 95 89 

intensiur Runvaze gam-
Zleoba 

aTasi ci-
kli 

> 15 >15 >15 6,9 

 

wnex-formebis matricebis damzadebisa da restavraciis teqnologia. Camosxmis 

meTodiT damzadebuli maformirebeli teqnologiuri procesis aRWurvilobis saim-

edo xarisxobrivi Tvisebebis uzrunvelyofisaTvis Zalian mniSvnelovania Camosasx-

meli YyuTis akrebis teqnologiuri procesis Tanmimdevrobis dacva da xarisxianad 

Sesruleba (nax. 4). 

garda wina kedlisa (1) da mosaxsneli kedlisa (4), liTonis yuTs garedan esmeba П-113 sacxi an specialuri mastika (fisi), imave sacxiT xdeba misi Signidan damu-

Saveba.  
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nax. 4. Camosasxmeli yuTis elementebi (a) da yuTi akrebil mdgomareobaSi (b). 1 _ wina 

kedeli; 2 – urmodelis sayrdeni; 3 – pirveli gverdi; 4 – mosaxsneli saquslari; 5, 6 – sa-

magri blokebi; 7 – sacxiT damuSavebuli damatebiTi detali; 8 – liTonis CanarTis 

marjvena nawili; 9 – liTonis marcvlebi; 10 _ badisebri armatura; 11 – urmodeli. 

 

liTonis yuTs, wina kedlisa (1) da mosaxsneli kedlis (4) garda, rogorc ga-

redan, aseve Signidan esmeba П-113 sacxi an specialuri mastika.  

Semdeg yuTis gverdiT kedlebze amagreben meTilenqloridiT winaswar gare-
cxil sam samagr bloks, romlebic gankuTvnilia wnex-formis Camomsxmeli agregatis 

formadamWerze Semdgomi montaJisaTvis. erT gverdze (3) amagreben or samagr bloks, 

xolo meore gverdze (6) – mxolod erTs (ukanaს). filis nawilTan ganlagebuli 

wyvili detalebis Tanmimdevroba damokidebulia imaze, romeli naxevarwyvili unda 

Camoisxas: marjvena, Tu marcxena, anu patara zomis detali magrdeba marcxniv _ 

marcxena naxevarwyvilebisaTvis, xolo marjvena _ marjvena naxevarwyvilebisaTvis.  

urmodels winaswar wmenden mtvrisagan funjiT da Txel fenad usvamen HS-95 
sacxs. sacxwasmul urmodels aTavseben yuTSi da qvevidan amagreben ori xraxniT. 

Semdeg ayeneben liTonis CanarTis (8) marjvena nawils, romelic amave dros asru-

lebs kedelze (6) meore (wina) samagri blokis funqciasac da garedan amagreben 

WanWikiT. am dros xdeba urmodelis liTonis CanarTis mimarT mdebareobis Semowmeba: 

liTonis CanarTis marjvena nawilze zevidan amagreben damatebiT detals (7), ro-

melsac yvela mxridan wasmuli aqvs sacxi. Ddetali yuTze magrdeba ori xraxniT.  

amis Semdeg or gamyof firfitas da gamyof savarcxels usvamen sacxs da ama-

greben liTonis CanarTis gverdiT, xolo gverdiT kedelze amagreben liTonis Ca-

narTis meore nawils. 
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urmodelian yuTSi Uurmodelis quslis nawilisagan 20 mm-is dacilebiT yuTis 

ukana kedelze (5), samagri xraxnebiT amagreben saquslaris makets. 

urmodelis (11) 5 mm-ze ayeneben badisebr armaturas (10), romelic icavs ur-

models liTonis marcvlebis moxvedrisagan. es bade unda Cadiodes yuTis fskeramde 

da hqondes urmodelis identuri forma. cxviris nawilSi bades amagreben mavTuliT, 

xolo quslis nawilSi _ lursmnebiT. 

badesa da yuTis kedlebs Soris iyreba liTonis marcvlebi (9). Cayris dros 

yuradReba unda mieqces imas, rom badem ar gadaiwios Tavisi mdebareobidan. 

akrebis Semdeg yuTs agzavnian pirvel rigSi Termostatirebaze, xolo Semdeg 

_ poliureTanis dasamzadeblad (nax. 5, a). 

 

 
 

nax. .5. wnex-formis polimeruli (a) da liTonpolimeruli (b) naxevarmatricebi 

 

qafpoliureTanis A3IBFGEII kompoziciis gadamuSavebis teqnologiuri operaci-

ebi sruldeba Semdegi TanmimdevrobiT: jer wylis gamacxelebel xelsawyoze ayene-

ben saWiro temperaturas (60 OC),Semdeg Sesabamis xelsawyoebze izocionatur (45_50 

O0C), poliolur ( 40_450C) da formamatareblis (50_60 OC) temperaturebs.O 
komponentebs aranakleb 1 sT-isa mudmivad ureven 70_80 megpa vakuumis pirobebSi. 

manqanis muSa kasrSi ayeneben 100 kpa wnevas. gamorTaven Semrevs da xdeba recirku-

lacia ara nakleb 30 wT-is ganmavlobaSi. Camosxmis win Camosasxmel yuTs, 6 sT-s 

utareben Termostatirebas TermokaradaSi 60 OC temperaturaze. Camosasxmel yuTs 

avseben zeda kidemde 30_50 kpa wneviT, xolo 5 wT-is Semdeg wnevas zrdian 300 kpa-

mde. Camosasxmel wnex-formas ayovneben oTaxis temperaturaze 1 sT-s mainc. 

TermostatirebisaTvis wnex-formebs aTavseben TermokaradaSi 24 sT-iT 55 ±5 OC 
temperaturaze. saWiroebis SemTxvevaSi SeiZleba Camosasxmeli yuTidan demontaJi 

Termostatirebis dawyebidan 2 sT-is Semdeg. yuTisagan gaTavisuflebuli wnex-forma 

isev unda moTavsdes TermokaradaSi Semdgomi TermostatirebisaTvis. Termostati-

rebis Semdeg wnex-formebs aciveben oTaxis temperaturaze ara nakleb 6 sT-s. demon-

taJis Semdeg gacivebul wnex-formebs CauSveben samuSao procesSi. 

poliureTanis matricebis damzadebis meTodikiT gaTvaliswinebuli yvela ope-

raciis Sesrulebis Semdeg Camosasxmel yuTs Slian meqanikuri meTodiT, amoiReben 
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urmodelsa da mowyobilobebs. yuTis yvela detali unda gasufTavdes poliureTa-

nis narCenebisagan, urmodeli unda gaiwmindos НS-95 siTxiT. 

wnex-formebs gawmenden, gaxexaven da aTavseben TermokaradaSi saboloo gamyare-

bamde (2 dRe-Ramis ganmavlobaSi) 100 OC temperaturaze. 
poliureTanis wnex-formebis erT-erTi dadebiTi Tvisebaa isic, rom SesaZlebe-

lia maTi restavracia. restavraciis arsi mdgomareobs SemdegSi: wnex-formis naxe-

varmatricaze carciT moniSnaven sarestavracio adgils, amis Semdeg wnex-formis 

dazianebul nawils moaSoreben meqanikuri meTodiT. cxviris nawilSi aranakleb 

20_25 mm-is siRrmidan amoiReben masalas, Semdeg naxevarmatricebis zedapiridan ac-

ileben mtvers, sarestavracio adgilebSi CaaWedeben lursmnebs an saWiro SemTxve-

vaSi bades, romelic uzrunvelyofs poliureTanisAfenis damatebiT simtkices. 

sarekonstruqciod gamzadebul naxevarmatricas daDmis Sesabamis urmodels 

utardeba Termostatireba 65 OC temperaturaze aranakleb 3 sT-s. Termostatirebis 

Semdeg urmodels usvamen НS- 95 sacxs da aTavsebenOwnex-formaSi. poliureTanis 

kompoziciis gadamuSavebis teqnologia iseTivea, rogoric matricebis damzadebisas. 

temperaturuli da teqnologiuri parametrebis dayeneba xdeba gamoyenebuli kom-

poziciis mixedviT. wnex-formaSi Camosxmis Semdeg wnex-formas aTavseben Termokar-

adaSiA650 C temperaturaze D2 sT-s.  

momWeri mowyobilobis demontaJis Semdeg wnex-formebis Termostatireba mimdi-

nareobs 20_24 sT-is ganmavlobaSi 65 OC temperaturaze, xolo Semdeg wnex-formas 

aciveben oTaxis temperaturamde da iwyeba gamoyvanis operaciebi; kerZod, gamonawne-

xebis SemoWra, Sepirispirebis adgilebSi gaTanabreba da sxv. 

kombinirebuli (liTonpoliureTanis) matricebis (nax. 5, b) gamoyeneba mniSvne-

lovnad amcirebs wnex-formebis damzadebis dros, amartivebs Camosasxmeli yuTis 

akrebis teqnologias, aumjobesebs formirebis xarisxs. 

puansonebis damzadeba. R3/SA2/16 da R3/SA3/16 tipis poliureTanis matricebis 

kompleqtaciisaTvis gaTvaliswinebulia aluminis puansonebis gamoyeneba. specfex-
sacmlis asortimentis gafarToebis mizniT sawarmo `kievis~ specialistebis mier 

SemuSavebuli da danergilia liTonis gulanaCanarTiani poliureTanis puansonis 

axali konstruqcia (nax. 6). 

 

 
nax. 6. poliureTanis puansoni; 1 _ forwarmomqmneli zedapiri;  

2 _ poliureTanis masala; 3 _ liTonis CanarTi 

 

puansonisaTvis saWiro poliureTanis masala gansxvavebulia wnex-formebisaT-

vis gamoyenebuli poliureTanisagan. mas unda hqondes simagris, sixistis, dartymiTi 

datvirTvisadmi mdgradobis maRali maCveneblebi. AaseT masalebs elastikuroba ar 

moeTxoveba. 
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xarisxis optimalur maCveneblebTan yvelaze miaxloebulia poliureTanis kom-

pozicia `milini~ (cxrili 2). am kompoziciis uaryofiTi mxarea izocionaturi da 

polioluri kompoziciebis araracionaluri Tanafardoba, rac arTulebs misi gada-

muSavebis process. sistematurad mimdinareobs samuSaoebi am kompoziciis teqnolo-

giuri Tvisebebis optimizaciis mizniT, agreTve misi sxvadasxva masaliT 

SevsebisaTvis Tbogamtarobis gasazrdelad. 

 

cxrili 2 

puansonis dasamzadebeli poliureTanis kompozicia “milanis” Tvisebebi 

 

 
maCvenebeli 

 ganz. 
 erT. 

ABV917V943 ASTMDSTM 
(Sevsebuli 
aluminis 
pudriT) 

poliureTanis kompozicia 

transpar-
enti 

milini 

izocionaturi komponenti 

izocionaturi 
jgufis masuri 
wili 

% 8,65 10,5 7,9 _ 

simkvrive  kg/m³ 1060 1090	± 50 _ _ 

siblante 40 OC 
temperaturaze 

megpa/wm 1700 1000	± 100 _ _ 

temperatura: 
gacivebis 
gadamuSavebis 

 
OC 

 
30 
 

 
20 
 

 
20 
 

oTaxis tempe- 
raturaze 
Txevadia 

polioluri komponenti 

simkvrive  Kkg/m³ 1020 1080	± 50 _ _ 

siblante 40OC 
temperaturaze 

megpa/wm 250 900	± 200 _ _ 

temperatura: 
gacivebis 
gadamuSavebis 

 
OC 

 
30 
50 

 
20 

45-50 

 
20 
50 

oTaxis tempe- 
raturaze 
Txevadia 

kompozicia 

Tanafardoba 
NCO : OH 

mas. wi- 
li 

100 : 44 100 : 86 100 : 75 35 : 100 

kbilanas kbile- 
bis Z NCO : Z OH 

_ 52 : 53 51 : 60 44 : 60 _ 

simkvrive  kg/m³ 1040 1090 1120 _ 

pirobiTi 
simtkvice 
gaxleCisas 

megpa 15,5 20,1 22 12,13 

fardobiTi wa-
grZeleba 

% 620 533,3 639,5 266,6 

narCeni 
fardobiTi wa-
grZeleba 

% 7,7 14,7 10,3 10 

simagre pir.erT. 86 88 83 98 

intensiur Runva- 
ze gamZleoba 

aTasi 
cikli 

41 _ 53,7 40 



68 
 

 kalapotebisa da kalapotis solis damzadeba. Camosasxmeli agregatis poli-

ureTanis kalapoti (nax. 7) Sedgeba tanisa da solisagan, romelic magrdeba kala-

potze xraxnis (3) saSualebiT. kalapotis tani warmoadgens xis e. w. minus kalapots 

(1), romelic dafarulia poliureTaniT.Kkalapotis solSic (2) aseve aris xis Ca-

narTi. 

 

 
 

nax. 7. polimeruli kalapoti: 1 _ kalapotis tani,  

2 _ kalapotis soli, 3 _ xraxni, 4, 5 _ liTonis milebi 

 

kalapotis zeda nawili gamagrebulia liTonis milebiani firfitiT, romelic 

erTian detals warmoadgens. igi mniSvnelovnad aZlierebs konstruqcias da amarti-

vebs poliureTanis kalapotis damzadebas. 

sawarmo `kievisa~ da firma `limis~ specialistebis erToblivi muSaobis Sede-

gad SemuSavda A31PFBHL31 markis poliureTanis kompoziciis receptura da gada-

muSavebis optimaluri teqnologiuri parametrebi; kerZod, 

izocionaturi komponentebi:  

NCO tejgufis Semcveloba, %  --------------------------------------------------- 20,1 ±	0,2  
simkvrive Kkg/m ³ 1 120 ± 50 
siblante 40 OC temperaturaze, Mmegpa/wm  ----------------------------------- 350 ± 50 
polioluri komponenti: 

simkvrive 40 OC temperaturaze Kkg/m ³  -------------------------------------- 1050 ± 50 
siblante 40 OC temperaturaze, megpa/wm  ------------------------------------- 350 ± 50 
kompozicia 

 NCO : OH komponentebis Tanafardoba, masuri wili  -------- (95 ± 1) : 100 
Ddro: 

startis, wm  ------------------------------------------------------------------------------------- 10 _ 15 

Camosxmis, wm   --------------------------------------------------------------------------------- 30 _ 45 

gamyarebis, wm   ------------------------------------------------------------------------------------------ 3 

Tavisufali aqafebis simkvrive Kkg/m ³   --------------------------------------------- 220 
simkvrive Kkg/m ³   --------------------------------------------------------------------------- 95 _ 100 
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kalapotisa da kalapotis solis dasamzadeblad gamoiyeneba R3/SR2/2 tipis da-
nadgari, romelic aRWurvilia formadamWeriT, kalapotisa da kalapotis soli-

saTvis gankuTvnili damatebiTi mowyobilobebiT. 

 

 

daskvna 

amrigad, naSromSi warmodgenilia Zalovan struqturebSi, jarSi, policiaSi, 

Saxtebsa da sxva specifikur dargebSi momuSave TanamSromlebisaTvis saWiro 

wyalgaumtari iuxtis specfexsacmlis Ziris dasamzadebeli agregatebis Seqmnis 

istoria, mwarmoebeli firmebi; aRwerilia agregatis eqsperimentuli nimuSebi, maTi 

sawarmoo aRWurviloba, momsaxureba, gamoyenebuli masalebi da maTdami moTxovnebi. 
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AGGREGATES FOR MANUFACTURING SAFETY SHOES BOTTOM 
T. Maglakelidze, P. Shmidt  
(Akaki Tsereteli State University, International Associacion “ST-GEORGITALI”) 

 
Resume: The history of the creation of yuft safety shoes machine and the types of experimental samples 

of the agregates made by the firm "LIM" ("POLIER") are discussed. 
The technical characteristics of the latest type of aggregate R2/SA3/16 are described. Herewith are con-

sidered the opportunities for raw material delivery, automatic mode of operation of the dosing node for 
processing the two-component system, device features, diagrams, and working principles (presses, matrices, 
shoe beds, etc.).  

 
Key words: Matrix; puanson; safety shoes machine; shoe tree.  

 
 
 
 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 
 

 

АГРЕГАТЫ ДЛЯ ИЗГОТОВЛЕНИЯ НИЗА СПЕЦОБУВИ 

Маглакелидзе Т. А., Шмидт П. П. 
(Государственний Университет им. А. Церетели, Международная ассоциация  
„ST-GEORGITALI“) 

 
Резюме. Рассмотрено история специального агрегата для изготовления юхтевой обуви горячей 

вулканизацией, а также виды экспериментальных образцов, созданных фирмой „ЛИМ“ („ПОЛИЭР“). 
Описано технические свойство типа агрегата R2/SA3/16, возможности снабжения агрегата сырьем; 

aвтоматический режим работы дозырованной узлы двухкомпонентной системы, основная техническая 
характеристика часты агрегата, схемы; технология создания и реставрации колодок, пуансона, давитель-
ных форм и др. 

 
Ключевые слова: заливный агрегат; колодка; матрица; пуансон. 
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kvebis mrewveloba 

 

 

 

mcenareuli nedleulis kompleqsuri gadamuSaveba  

(ZiriTadi cnebebi da ganmartebebi) 

nugzar baRaTuria, genadi baRaTuria 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi  

instituti) 

 

 

reziume: ekonomikis sxvadasxva dargSi ZiriTadi nedleulis gadamuSavebisas 

warmoiqmneba myari, Txevadi da airadi narCenebi, romlebic SeiZleba gamoyenebul 

iqnes meoreuli nedleulis saxiT sxvadasxva daniSnulebis produqtebis misaRebad. 

dReisaTvis ar arsebobs erTiani Camoyalibebuli formulireba warmoebis narCene-
bisa da meoreuli nedleulis terminologiis sferoSi. 

Catarebuli gamokvlevebis safuZvelze naSromSi SemoTavazebulia kvebisa da 

gadamamuSavebeli mrewvelobis sferoSi gamosayenebeli dazustebuli terminolo-
giebi unarCeno da mcirenarCenebiani warmoebis Sesaxeb. gamoTqmulia mosazreba imis 

Sesaxeb, rom saxelmwifo doneze meoreuli nedleulis resursebis aTvisebiT pirvel 

rigSi dainteresebuli unda iyos soflis meurneobis saministro, romelic Tavis 

struqturaSi qmnis Sesabamis klasters. masTan mWidrod TanamSropmlobs regionebSi 

arsebuli qvedargis klasterebi da kerZo mewarmeebi. 

 

sakvanZo sityvebi: kompleqsuri gamoyeneba; meoreuli nedleuli; unarCenobis ma-
Cvenebeli kriteriumebi; warmoebis narCenebi. 

 

 

Sesavali  

bunebrivi nedleulis kompleqsuri gamoyeneba uSualo gavlenas axdens qveynis 

rogorc socialur-ekonomikuri da sameurneo problemebis gadaWraze, aseve garemos 

ekologiuri mdgomareobis gaumjobesebaze. 

principebi, romlebic gamoiyeneba nedleulis kompleqsuri gamoyenebis racio-
nalurobis Sesafaseblad, efuZneba mTel rig garemoebebs; kerZod, efeqtur warmo-
ebasa da kapitaldabandebebs, bunebrivi resursebis aTvisebas, inovaciuri teqnolo-
giebis danergvas, garemosa da bunebrivi resursebis dacvas.  

nedleulis kompleqsuri gamoyenebis idea gasuli saukunis 30-iani wlebis da-
sawyisSi SemogvTavaza akademikosma a. fertmanma, rogorc ekonomikuri idea, romlis 

realizaciiT energiisa da saSualebebis minimaluri danaxarjebiT SesaZlebelia 

maqsimaluri Rirebulebebis miReba. am ideas bevrma mecnierma dauWira mxari, magram 

maT mier igi axsnil iqna sxvadasxvagvarad. magaliTad, mecnierTa jgufi p. lebedin-
skis xelmZRvanelobiT [1] erTmaneTisagan ganasxvavebs iseT cnebebs, rogoricaa ned-
leulis kompleqsuri gamoyeneba da warmoebis narCenebis utilizacia. zogierTi 
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mkvlevari ekonomisti nedleulis kompleqsur gamoyenebas akavSirebs mxolod nar-
Cenebisa da meoreuli nedleulis samrewvelo gadamuSavebasTan. arc erTi maTgani 

ar azustebs imas, Tu riT gansxvavdeba erTmaneTisagan warmoebis narCeni meoreuli 

nedleulisagan da, amdenad, maT mier SemoTavazebuli ganmartebebi srulad ver 

asaxavs realobas.  

mecnierTa meore jgufi (i. blaJi, v. komarovi, i. ladiJenski) [2] Tvlis, rom 

meoreuli nedleulis resursebi an narCenebi warmoadgens nedleulis efeqtur ra-
cionaluri gamoyenebis saxes da mowodebulia maqsimalurad daakmayofilos sazo-
gadoebis moTxovnileba im produqciaze, romelic miRebuli iqneba sawyisi nedle-
ulis gadamuSavebis Sedegad. S dudenkovi [2] nedleulis kompleqsur gadamuSavebaSi 

gulisxmobs „sawyis nedleulSi arsebuli sasargeblo nivTierebebis SesaZlo maq-
simalur gamoyenebas, ris SesaZleblobasac iZleva mocemuli momentisaTvis samecni-
ero-teqnikuri progresi“. 

arian calkeuli mecnierebi [3], romlebsac meoreul resursebsa da narCenebze 

gansxvavebuli azri aqvT.  

Tu gaviTvaliswinebT meoreuli mcenareuli nedleulis racionaluri gamo-
yenebis saxalxo-sameurneo mniSvnelobas, aucilebelia sworad ganvsazRvroT is, Tu 

ras gulisxmobs es termini. samwuxarod, CvenTvis xelmisawvdom samamulo lite-
raturaSi am terminis dasabuTebuli ganmarteba ver aRmovaCineT. dRemde am sakiTxze 

erTiani fuZemdebluri midgomebis ararseboba gasagebs xdis sakiTxis aqtualurobas.  

unda aRiniSnos, rom msgavsi amocanebi dgas msoflios sxva qveynebis winaSec. 

sxvadasxva qveyana arsebuli gansxvavebuli situaciebis Sesabamisad gansazRvravs 

gansxvavebul midgomebs meoreuli nedleulis resursebis (mnr) aTvisebis mxriv. 

 

 

ZiriTadi nawili 

garkveuli wesrigi mnr-is terminologiaSi Seitana 1985 wels miRebulma saxel-
mwifo standartma (ГОСТ 25916-83) meoreuli materialuri resursebis terminebisa da 

ganmartebebis Sesaxeb [4], romelic dResac ZalaSia saqarTvelosaTvis. misi ZiriTadi 

ganmartebebia:  

 meoraeuli materialuri resursebi (mmr) _ saxalxo meurneobaSi warmoqmnili 

warmoebisa da moxmarebis narCenebi; 

 warmoebis narCenebi _ nedleuli, masalebis narCenebi, warmoiqmnili produq-
ciis warmoebisas an samuSaoebis Sesrulebisas, romlebmac mTlianad an nawi-
lobriv dakarga Tavisi samomxmareblo Tvisebebi; 

 moxmarebis narCenebi _ nakeTobebi da masalebi, romlebmac fizikuri an mora-
luri cveTis gamo dakarga Tavisi samomxmareblo Tvisebebi; 

 gamouyenebeli narCenebi _ meoreuli materialuri resursebi, romlebisTvisac 

dRevandeli mdgomareobiT ar arsebobs gamoyenebis pirobebi; 

 meoreuli nedleuli _ meoreuli materialuri resursebi, romlebic dRevan-
del pirobebSi SeiZleba gamoyenebul iqnes saxalxo meurneobaSi: 

 meoreuli nedleulis resursebi _ konkretuli saxis meoreuli ned-leulis 

raodenobrivi gamosaxva warmoebis narCenebis garda, romlebic sawyisi ned-
leulis saxiT gamoiyeneba damatebiTi damuSavebis gareSe;  
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 meoreuli nedleulis gamoyeneba _ meoreuli materialuri resursebi, rom-
lebic gamoiyeneba produqciiis sawarmoeblad, samuSaoebis Sesasruleblad da 

energiis misaRebad; 

 meoreuli nedleulis Segroveba _ meoreuli nedleulis moSoreba warmoSobisa 

da dagrovebis adgilebidan Semdgomi gamoyenebis mizniT; 

 meoreuli nedleulis damuSaveba _ teqnologiuri operaciebis erToblioba 

meoreuli nedleulis mosamzadeblad maTi Semdgomi gamoyenebis mizniT; 

saxelmwifo standartis arsebobis miuxedavad, mnr-is sferoSi terminologiis 

formireba jer kidev ar aris dasrulebuli, radganac bevri cnebis mimarT mecnier-
Ta sxvadasxva jgufs sxvadasxva Sexeduleba aqvs. magaliTad, z. gucailiuki [5] 

Tvlis, rom `mmr ... aerTianebs warmoebisa da moxmarebis narCenebs“. Ees azri Seesa-
bameba standartSi moyvanil ganmartebebs, magram Semdeg avtori wers, rom „mmr-Si 

garkveuli wili sawarmoo narCenebs ekuTvnis, ramdenadac moxmarebis narCenebi war-
moiqmneba epizodurad, rogorc wesi, ZiriTadi saSualebebis likvidaciisas, mcire-
fasiani da swrafcveTadi sagnebis cveTisas an msxvrevisas“. 

avtorTa garkveuli jgufi (v. ksintarisi, v. rekitari, m. romaSini) meoreul 

materialur resursebs miakuTvnebs „warmoebisa da moxmarebis narCenebs, aseve Tan-
mdev da gverdiT produqtebs~ [6].  

Tanmdevi SeiZleba iyos iseTi produqtebi, romlebzec arsebobs standarti, aqvs 

fasi da maTi gamoyeneba SeiZleba yovelgvari damatebiTi damuSavebis gareSe mza 

produqciis saxiT. es ganmarteba mTel rig avtorebs aZlevs imis uflebas, rom 

aramarTebulad miiCnion maTi CarTva mmr-Si.  

gverdiT produqtebs miekuTvneba iseTi produqtebi; romlebic miiReba nedle-
ulis fizikur-qimiuri damuSavebis Sedegad ZiriTad produqciasTan erTad, magram 

ar warmoadgens sawarmoo procesis mizans da maTi gamoyeneba SeiZleba mza produq-
ciis saxiT saxalxo meurneobaSi damatebiTi damuSavebis gareSe... gverdiTi produq-
ciisaTvis damaxasiaTebel niSans warmoadgens is, rom misi analogis miReba SeiZleba 

monowarmoebis Sedegad [5]. 

meTodologiuri rekomendaciebis (`warmoebis narCenebis gamoyenebis ekonomi-
kuri efeqtianobis gansazRvra~) Tanaxmad [7], warmoebis narCenebs ganekuTvneba war-
moebis procesSi warmoqmnili nedleulisa da masalebis narCenebi, romlebsac sru-
lad ar daukargavs sawyisi nedleulis samomxmareblo Rirebuleba da SeiZleba maTi 

gamoyeneba rogorc sawyisi nedleuli an masze danamati. aseT narCenebs ganekuTvneba 

nedleulis fizikur-qimiuri gadamuSavebis produqtebi, romlebic damatebiTi damu-
Savebis Semdeg SeiZleba gamoyenebul iqnes mza produqtad an nedleulis saxiT 

Semdgomi gadamuSavebisaTvis. am ganmartebis ganmasxvavebeli isaa, rom warmoebis 

narCenebi aucileblad unda iyos vargisi Semdgomi gadamuSavebisaTvis, magram, Cveni 

azriT, es ase ar aris. sinamdvileSi, Tu narCeni ar Seicavs sasargeblo, sazogado-
ebisaTvis saWiro komponentebs, romelTa sawarmoo masStabiT warmoeba mecnierebisa 

da teqnikis ganviTarebis Tanamedrove etapze gamarTlebulia, is unda mivakuTvnoT 

gamouyenebel narCenebs, romlebic arsebuli wesiT unda daimarxos an ganadgurdes. 

sawinaaRmdego azris mqone avtorebi (l. balaSovi, i. Jarovi, v. sonJarovski) [8] 

narCenebs miiCneven ZiriTadi warmoebis Tanmxleb produqtebad, romlebsac samomxma-
reblo Tvisebebi ar gaaCnia. aseTi ganmartebac arazustia. nakli isaa, rom ama Tu 

im warmoebis narCenebs SeiZleba hqondes sasargeblo Tvisebebi da saWiro pirobebis 
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arsebobis SemTxvevaSi isini warmoadgenen meoreul nedleuls, xolo aseTi piro-
bebis ararsebobisas isini CaiTvlebian warmoebis narCenebad.  

krebulis _ `bunebis racionaluri gamoyenebis da garemos dacvis ekonomikuri 

problemebi~ [9] _ avtorebi nedleulis kompleqsur gadamuSavebas sazogadoebrivi 

warmoebis intensifikaciisa da warmoebis Siga resursebis gamoyenebis mniSvnelovan 

mimarTulebad asaxeleben.  

nedleulis kompleqsuri da efeqturi gamoyeneba praqtikaSi niSnavs ara marto 

sanedleulo bazis gafarToebas, aramed Tanamedrove donis damatebiT mravali 

axali saxis produqtis miRebis SesaZleblobas. magaliTad, kvebis mrewvelobis dar-
gis meoreuli nedleulis resursebis gamoyenebiT SeiZleba 100-ze meti dasaxelebis 

sxavadasxva produqtisa da sakvebi danamatis warmoeba. 

mcenareuli nedleuli SeiZleba daiyos bunebriv da meoreul needleulebad. 

isini gansxvavdebian erTmaneTisagan qimiuri SedgenilobebiTa da TvisebebiT, magram, 

rogorc nedleuli, orive gamoiyeneba ama Tu im produqtis misaRebad; amasTan, 

emsaxureba erT mizans _ produqciis asortimentis gafarToebas da, Sesabamisad, 

warmoebis rentabelurobis gazrdas.  

bunebrivi, anu pirveladi nedleuli, rogorc wesi, emsaxureba erTi romelime 

produqtis miRebas, maSin rodesac am produqtis warmoebis teqnologiur process 

SiZleba Tan axldes ramdenime meoreuli nedleulis miReba. magaliTad, yurZeni 

gamoiyeneba Rvinis an yurZnis wvenis dasamzadeblad. yurZnis gadamuSavebis procesSi 

gamosayenebeli nedleulis saxiT warmoiSoba tkbili an daduRebuli durdo, ro-
melic srulfasovani nedleulia mTeli rigi iseTi damatebiTi produqtebis misa-
Rebad, rogoricaa fenoluri naerTebiT gamdidrebuli eqstraqti tkbili WaWisagan 

an daduRebuli WaWisagan gamoxdili yurZnis arayi da a.S., romelTa samrewvelo 

warmoeba mniSvnelovnad zrdis yurZnis, rogorc bunebrivi nedleulis, gamoyenebis 

koeficients, rac, Tavis mxriv, zrdis warmoebis rentabelurobas. eTerzeTovani 

nedleulis gadamuSavebis procesSi warmoiSoba myari narCenebi (sawyisi nedleulis 

99 %) da distilati (sawyisi nedleulis 120 %). es ukanaskneli gamoiyeneba samkur-
nalo-profilaqtikuri daniSnulebis produqtis _ hidrolatis misaRebad. bala-
xovani eTerzeTovani nedleulis _ geranis gadamuSavebisas ZiriTadi miznobrivi 

produqtia eTerovani zeTi, romlis gamosavali 0,1 %-s Seadgens, maSin rodesac imave 

nedleulisagan axali teqnologiiT (iTvaliswinebs axlad aRebuli nedleulis 

wnexSi gatarebasa da nawnexidan zeTis gamoxdas), Tanmdevi produqtis saxiT miiReba 

600 kg ujreduli wveni, romelic bioaqtiuri eqstraqtis saxiT gamoiyeneba parfi-
umerul warmoebaSi. anu ZiriTadi nedleulisagan (geranisagan) miiReba 600-jer meti 

Tanmdevi produqti ZiriTad produqtTan SedarebiT. aRsaniSnavia, rom 1 t nedle-
ulisagan ZiriTadi produqciis realizaciis Sedegad miRebuli Semosavali 140 aSS 

dolars Seadgens, xolo Tanmdevi produqciis, e. i. hidrolatiT miRebuli Semosa-
vali 600 aSS dolaria. Tu SemosavlebiT vimsjelebT, ZiriTadi produqtis rolSi 

gamodis Tanmdevi produqti da, maSasadame, am konkretul SemTxvevaSi cnebebi _ 

pirveladi da meoreuli produqtebi _ pirobiTia. aseTive azrisaa e. lebedevi [10], 

romelic yuradRebas amaxvilebs pirveladi da meoreuli nedleulis pirobiTobaze. 

ekonomikuri faqtorebi. sabazro ekonomikis pirobebSi ama Tu im narCenis gada-
muSavebaze gadawyvetilebis miReba xdeba sawvavis fasis, pirveladi da meoreuli 

nedleulis, teqnikis, Sromisa da sxva resursebis RirebulebaTa gaTvaliswinebiT. 
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magaliTad, sawvavis, sapoxi masalebis fasis zrda an nedleulis Rirebulebis Sem-
cireba mniSvnelovan gavlenas axdens narCenebis meoreul nedleulad cnobis Sesa-
xeb gadawyvetilebis miRebaze. Tu CamoTvlili faqtorebis gaTvaliswinebiT meo-
reuli nedleulis gadamuSaveba wamgebiania, maSin es gadamuSaveba Semoifargleba 

mxolod maTi ganadgurebiT an damarxviT da am procesebTan dakavSirebuli Sekrebis, 

Senaxvisa da ganadgurebis an Senaxvis adgilebamde mitanis danaxarjebiT. 

unarCeno warmoebis Sefasebis kriteriumebi. surnelovan-aromatuli mcenare-
ebis gadamuSavebis dros warmoqmnili narCenebis qimiur-teqnologiur Sefasebamde 

aucilebelia meoreuli materialuri resursebis sferoSi arsebuli ZiriTadi gansa-
zRvrebebisa da terminebis dadgena, radganac dReisaTvis arsebul gansazRvrebaTa 

ganmartebebi ar aris srulyofili da mTel rig SemTxvevebSi urTierTsawinaaRm-
degoa. 

warmoebis narCenebi ewodeba nedleulis narCenebs, romlebic warmoiqmneba saw-
yisi nedleulis mza nawarmad gardaqmnis procesSi da romlebsac srulad an nawi-
lobriv dakarguli aqvs sawyisi samomxmareblo Tvisebebi [11]. nedleulis gadamu-
Savebis yvela narCeni ar SeiZleba gamoyenebuli oyos warmoebaSi. 

ZiriTadi warmoebis nedleulis narCenebi SeiZleba gaiyos Semdeg jgufebad: 

meoreuli nedleulis resursebi. es aris warmoebis narCenebi, romlebic Tavisi 

qimiuri SedgenilobiT da fizikuri TvisebebiT warmoadgens sazogadoebriv Rire-
bulebas da SeiZleba gamoyenebul iqnes saxalxo meurneobaSi. 

meoreuli nedleulis resursebi, Tavis mxriv, iyofa gamoyenebad da aragamoye-
nebad resursebad. gamoyenebads miekuTvneba narCenebi, romlebic dReisaTvis gamo-
iyeneba saxalxo meurneobaSi, rogorc nedleuli nawarmis miRebisaTvis. aragamoye-
nebads _ mnr narCenebi, romelTa gamoyeneba ar xdeba maTi gadamuSavebis teqnolo-
giis ararsebobis an aRniSnuli narCenebisgan damzadebuli nawarmis momxmareblis 

aryolis gamo [6].  

Tanmdevi produqtebi ewodeba iseT produqtebs, romlebic warmoiqmneba nedleu-
lis gadamuSavebis procesSi ZiriTadi warmoebis paralelurad da maTi gamoyeneba 

SeiZleba saboloo damuSavebis gareSe. amasTan, Tanmdevi produqtebi warmoadgens sa-
saqonlo produqts, anu miniWebuli aqvs saxelmwifo standarti (ГОСТ) da fasi, xolo 

maTi gamosavali da gamoyeneba igegmeba momavalSi. 

nagavi warmoebis narCenia, romlis gamoyeneba ekonomikurad mizanSeuwonelia.  

gardauvali ekonomikuri danakargebi Seuqcevadi danakargebia, gamowveuli ned-
leulis gadamuSavebis procesis specifikiT.  

materialuri resursebis dagegmarebis srulyofis erT-erTi mniSvnelovani faq-
toria narCenebis gamoyenebis gaTvaliswinebiT meoreuli nedleulis resursebis 

mecnierulad dasabuTebuli klasifikaciis SemuSaveba. klasifikacia xels unda uw-
yobdes nedleulis Segrovebis, aRricxvisa da dasawyobebis kontrolis, Senaxvis, 

gadanawilebisa da gamoyenebis racionaluri mimarTulebebis dadgenis ukeTes or-
ganizebas [6]. 

dagegmarebis praqtikaSi jer ar arsebobs mnr-is dadgenili klasifikacia. same-
cniero literaturaSi SemoTavazebulia mnr-is klasifikacia ori niSnis mixedviT: 

narCenebis warmoqmnis wyaroTi da maTi gamoyenebis mimarTulebebiT. sursaTis war-
moebebis specifikidan gamomdinare, Cveni azriT, kvebis mrewvelobis warmoebebis mnr 

daklasificirebuli unda iyos maTi agregatuli mdgomareobis mixedviT, rogorc 



76 
 

airadi, Txevadi da myari mnr. magaliTad, eTerovani zeTebis warmoebis mnr-is kla-
sifikaciis sqema, distilaciuri eTerovani zeTebis warmoebis magaliTze, gamoiyu-
reba Semdegnairad: 

 

 
 

nax.1. citrusovanTa nayofebis meoreuli nedleulis saxeebi 

 

dasaSvebia, rom nedleulis meoreuli resursebis sruli gamoyeneba saboloo 

Sedegad gulisxmobs e. w. „Caketil sawarmoo procesebze“ gadasvlas, rac praqti-
kulad gamoricxavs narCenebis kategorias (pirdapiri gagebiT), anu iTvaliswinebs 

unarCeno warmoebis Seqmnas, xolo dasawyisisaTvis _ mcirenarCenebian warmoebas [11]. 

termini „unarCeno teqnologia“ pirvelad SemoTavazebuli iyo akademikosebis 

n. semionovis da i. petrianov-sokolovis mier. dReisaTvis miRebulia am terminis 

Semdegi formulireba: „unarCeno teqnologia aris codnis, meTodebisa da saSua-
lebebis praqtikuli gamoyeneba imgvarad, rom adamianuri moTxovnilebebis far-
glebSi uzrunvelyofil iqnes bunebrivi resursebisa da energiis ufro raciona-
luri moxmareba da garemos dacva“ [11]. unarCeno teqnologiis koncefcia garkveul 

doneze atarebs pirobiT xasiaTs. unarCeno teqnologiaSi igulisxmeba Teoriuli 

zRvari (warmoebis idealuri modeli), romelic umetes SemTxvevebSi SeiZleba rea-
lizebul iqnes ara srulad, aramed nawilobriv (mcirenarCenebiani teqnologia), 

xolo teqnologiuri progresis ganviTarebasTan erTad idealurTan sul ufro meti 

miaxloebiT [11]. 

unarCeno teqnologiis ganviTarebis analizi cxadyofs, rom am droisaTvis 

mkveTrad gamoikveTa misi oTxi ZiriTadi mimarTuleba: 

 sxvadasxva tipis aragamdinare teqnologiuri sistemebisa da wyalbrunvis cik-
lebis SemuSaveba arsebuli gamdinare wylebis dasufTavebis danergvadi da 

perspeqtiuli meTodebis bazaze;  

 warmoebisa da sayofacxovrebo narCenebis gadamuSavebis iseTi sistemebis Seqmna 

da danergva, romlebic ganixileba, rogorc meoreuli materaluri resursebi;  

 tradiciuli saxis produqciis miRebis principulad axali meTodebis danergva, 

rac gamoiricxavs an mniSvnelovnad Seamcirebs teqnologiur safexurebs, rom-
lebzec warmoiqmneba narCenebis ZiriTadi raodenoba;  

 teritoriuli sawarmoo kompleqsebis Seqmna, romlebsac axasiaTebs nedleulis 

materialuri nakadebisa da narCenebis Caketili struqtura kompleqsis SigniT.  

unarCeno teqnologiis optimaluri variantebis SerCeva, arsebuli da proeqti-
rebadi warmoebebis Sedareba SeuZlebelia unarCenobis kriteriumebis (ZiriTadi maC-
veneblebis) dadgenis gareSe. 

magaliTisaTvis ganvixiloT eTerzeTebis warmoebis unarCenobis Sefasebis kri-
teriumebi. 
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eTerovani zeTebis warmoebis specifikurobis gaTvaliswinebiT SemuSavebulia 

mcirenarCenebiani da unarCeno teqnologiebis ganxorcielebis ZiriTadi mimarTu-
lebebi:  

 eTerovani zeTebis mcenareuli nedleulisagan wylis orTqliT gamoxdis pro-
cesSi warmoqmnili kondensaciuri wylebis gamokvleva da gamoyeneba; 

 gamdinare wylebis dasufTaveba da wylis dasufTavebis narCenebis gamoyeneba;  

 eTerovani zeTebis atmosferoSi gadinebis Semcirebis mizniT teqnologiuri 

mowyobilobis srulyofa; 

 meoreuli nedleulis gadamuSavebisaTvis saWiro utilizaciuri mowyobilobis 

SemuSaveba; 

 myari narCenebis organuli kompleqsis nivTierebebis gamokvleva da gamoyeneba. 

myari narCenebi. eTerzeTebis warmoebaSi unarCeno warmoebis maCvenebeli Ziri-
Tadi kriteriumebia: 

warmoebis unarCenobis koeficienti, romelic tolia gamoyenebuli nedleulis 

raodenobis Sefardebisa mis jamur raodenobasTan (%): 

 .
.

GcK
C

my
un .  (1) 

nedleulis narCenebi, romlebic Seicavs Rirebul biologiurad aqtiur nivTi-
erebebs, warmoadgens meoreul nedleuls. Semdegi gadamuSavebisaTvis maTi vargi-
sianoba ganisazRvreba meoreuli nedleulis sargeblianobis koeficientiT (%): 

 . 100gK
G

s ,  (2) 

sadac g meoreul nedleulSi biologiurad aqtiuri nivTierebebis Semcvelobaa, kg; 
G _ meoreuli nedleulis saerTo raodenoba, kg. 

airadi narCenebi. warmoebis unarCenoebis koeficienti (%): 

 .
.

.
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,  (3)  

sadac Нut. utilizirebuli mavne nivTierebebis jamuri raodenobaa, t/w; Нgan. _ 

atmosferoSi gandevnadi mavne nivTierebebis saerTo raodenoba, t/w. 

Txevadi narCenebi. unarCeno warmoebis maCvenebeli (%): 

 .
.

1 100
0

VK
V

 Tx
un ,  (4) 

sadac V1 normatiulad gasufTavebuli wylebis Cadinebis moculobaa, 1000 m3/w; 

V0 – gandevnadi wylebis saerTo moculoba, 1000 m3/w; 

kondensatis eqstraqtulobis maCvenebeli (%): 

 100q
Q

 e ,  (5) 

sadac q kondensatSi gaxsnili nivTierebebis raodenobaa, kg; 

Q – kondensatis raodenoba, kg. 
Camdinari saniaRvre wylebis sisufTavis xarisxi: 

 .

.

BC
B

 i

f

,  (6) 

sadac i_ 1,...,……n mavne nivTierebis saxeebia (araterpenuli nivTierebebi, fenolebi 

da a.S.) Camdinar saniaRvre wylebSi; Вi._ ingredientis maqsimaluri Semcveloba 
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normatiulad sufTa wyalSi, mg/l; Bფ. _ ingredientis faqtobrivi Semcveloba 

Camdinar saniaRvre wylebSi, mg/l. 

atmosferoSi gamonayofis sisufTavis xarisxi:  

 CmiJi
Cni

 ,  (7) 

sadac i = I,….., n atmosferoSi gandevnadi eTerovani zeTebis komponentebis saxeebia; ܥ	݉݅ – i nivTierebis miwiszeda atmosferul haerSi maqsimaluri koncentracia, mg/m3; ܥ	݊݅ – C nivTierebis zRvrulad dasaSvebi koncentracia, mg/m3. 

cxrilSi warmodgenilia unarCeno warmoebis maCveneblebi saqarTvelos eTe-
rovani zeTebis samrewvelo sawarmoTa magaliTze.  

 

 eTerovani zeTebis warmoebis unarCenobis maCveneblebi 

nedleuli unarCeno warmoebis kriteriumebi 

Txevadi narCenebisTvis myari narCenebisTvis 
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analizma daadastura, rom saqarTveloSi eTerzeTovani mcenareebis nedleulis 

narCenebis umetesi nawili samrewvelo masStabiT ar gamoiyeneba. gamonaklisia mxo-
lod gerani da evgenoluri rehani, romelTa gadamuSavebis narCenebi fqvilis saxiT 

gamoiyeneba cxovelTa sakvebad. Tumca, praqtikam aCvena, rom am produqciaze moTxovna 

yovelwliurad klebulobs, radgan misi biologiuri Rirebuleba Zalze dabalia. 

cxrilis monacemebi cxadyofs, rom eTerovani zeTebis warmoebis narCenebi Ta-
visi bunebiT warmoadgens gamouyenebeli rezervis mdgomareobaSi arsebul meoreul 

nedleuls. amitom eTerzeTebis warmoebis efeqtianobis samomavlo zrda bevrad iq-
neba damokidebuli meoreuli nedleulis xarisxsa da gamoyenebis meTodebze.  

saxelmwifo doneze Mmeoreuli nedleulis resursebis aTvisebiT upirveles 

yovlisa dainteresebuli unda iyos soflis meurneobis saministro, romelsac Tavis 

struqturaSi Seqmnili aqvs Sesabamisi klasteri, romelTanac mWidrod TanamSrom-
lobs regionebSi arsebuli qvedargis klasterebi da kerZo mewarmeebi (nax. 2).  
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nax. 2. meoreuli nedleulis resursebis aTvisebiT dainteresebuli mxareebi 

 

meoreuli nedleulis resursebis sferoSi saxelmwifo-kerZo partnioroba rea-
luria mxolod am mimarTulebiT dargis Semdgomi ganviTarebis ganzraxulobis sru-
li sicxadisa da gamWvirvalobis pirobebSi. am pirobebis gaTvaliswinebisa da „Ta-
maSis wesebis“ samarTlianobaSi darwmunebis gareSe kerZo mewarmeebisagan arafers 

unda velodeT garda Tavdaculobis mizniT msxvilmasStabian saxelmwifo proe-
qtebSi moCvenebiTi interesebisa da formaluri monawileobisa. 

 

 

daskvna 

arigad, rogorc ukve aRvniSneT, kvebisa da gadamamuSavebeli mrewvelobis dar-
gis ganviTareba bevradaa damokidebuli mcenareuli nedleulis resursebis efeqtur 

gamoyenebaze, rac, Tavis mxriv, moiTxovs am sferoSi arsebuli terminebisa da 

ganmartebebis dadgena-dazustebas. amasTan, meoreuli nedleulis resursebis aTvi-
sebis mizniT aucilebelia 2018 wels miRebuli “sajaro-kerZo partniorobis sesaxeb” 

kanonis amoqmedebac. 
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FOOD INDUSTRY 
 
 

INTEGRATED PROCESSING OF PLANT MATERIALS  
(BASIC CONCEPTS AND DEFINITIONS) 
N. Bagaturia, G. Bagaturia  
(Research Institute of Food Industry, Georgian Technical University) 

 
Resume: During the processing of primary raw materials in various industries, solid, liquid and gaseous 

production wastes are generated, which can be used as secondary raw materials to produce products for various 
purposes. To date, there is no consensus on terms and definitions in the field of secondary raw materials and 
production wastes. 

On the basis of the research, precise terms and definitions in the field of low-waste and waste-free food 
production technologies are proposed. It was suggested that the Ministry of Agriculture firstly should be inter-
ested in the development of secondary material resources, which  creates an appropriate cluster in its structure 
with which clusters of sub-sectors of food and processing industries from the regions are working closely.  

 
Key words: Criteria for waste-free production; integrated use; production wastes; secondary raw materials.  

 
 
 
 

ПИЩЕВАЯ ПРОМЫШЛЕННОСТЬ 
 

 

КОМПЛЕКСНАЯ ПЕРЕРАБОТКА РАСТИТЕЛЬНОГО СЫРЬЯ  
(ОСНОВНЫЕ ПОНЯТИЯ И ОПРЕДЕЛЕНИЯ) 

Багатурия Н. Ш., Багатурия Г. Н. 
(Научно-исследовательский институт пищевой промышленности Грузинского технического  
университета) 

 
Резюме. При переработке основного сырья в различных отраслях промышленности образуются 

твёрдые, жидкие и газообразные отходы производства, которые могут быть использованы в виде вторич-
ного сырья для получения продуктов различного назначения. На сегодняшний день не существует еди-
ного мнения о терминах и определениях в сфере вторичного сырья и отходов производства. 

На основе проведённых исследований предложены уточнённые термины и определения в области 
малоотходных и безотходных технологий пищевых производств. Высказано мнение относительно того, 
что в освоении вторичных материальных ресурсов прежде всего должно быть заинтересовано Министер-
ство сельского хозяйства, которое в свой структуре создаёт соответствующий кластер с которым тесно 
сотрудничают кластеры подотраслей пищевой и перерабатывающей промышленности регионов. 

 
Ключевые слова: вторичное сырьё; комплексное использование; критерии безотходности про-

изводства; отходы производства. 
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kvebis teqnologia 

 

 
 

mzesumziras fqvili _ sakvebi cilovani produqtebis wyaro 

manana siraZe, giga qvarcxava, irine berZeniSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: mzesumziras nedleulis proteinis maRali xarisxisa da kvebiTi Rire-

bulebis gamo dadga sakiTxi mzesumziras fqvilis sakvebi miznebisaTvis gamoyenebis 

Sesaxeb. 

1 t aseTi fqvilis warmoebis rentabeluroba Seadgens 1,5 %-s. Seswavlilia, rom 

erTdroulad mzesumziras zeTis TviTRirebulebis Semcirebisas, rentabeluroba 

izrdeba 15-16 %-iT. amasTan, nawilobriv cximgaclili mzesumziras fqvili warmoad-

gens SesaniSnav sakveb nedleuls sakonditro warmoebisaTvis. 

 

sakvanZo sityvebi: birTvi; blok-sqema; dozatori; mzesumzira; rentabeluroba; 

fraqcia; fqvili; cila; wisqvilis lilvakebi. 
 

 

Sesavali  

sakvebi mzesumziras cila warmoadgens sakvebi danamatebis erT-erT axal saxe-
obas, romelic kvebis produqtebis cilovani resursebis gamaZliereblad iTvleba. 

misi gamoyeneba SeiZleba rogorc maemulgirebeli cxim- da tenSemboWavi komponenti 

xorcproduqtebSi an kvebis produqtebis axali saxeobebis Seqmnisas _ sakvebi boW-
koebis maformirebeli. 

Catarebulia gamokvlevebi mzesumziras Srotidan sxvadasxva teqnologiuri re-
JimiT gamoyofili cilovani nivTierebebis xarisxobrivi Sedgenilobis Sesaswavlad 

da dadgenilia, rom proteinis xarisxis ganmsazRvreli erT-erTi ZiriTadi faqtoria 

mzesumziras nedleulis xarisxi [1]. 

 

 

ZiriTadi nawili 

mzesumziras proteinis maRalma xarisxma da kvebiTma Rirebulebam ganapiroba 

mzesumziras fqvilis gamoyeneba kvebiTi miznebisaTvis. albaT, yvelaze racionaluri 

is iqneba, rom sakvebi mzesumziras fqvilis warmoeba ganxorcieldes zeTsaxdel 

sawarmoebSi, radgan fqvilis warmoebis gverdiTi produqtebi isedac uwyvetad mie-
wodeboda aRniSnul sawarmoebs zeTebis misaRebad. 

naxazze naCvenebia nawilobriv cximgaclili sakvebi mzesumziras fqvilis war-
moebis blok-sqema. 
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sakvebi mzesumziras fqvili iwarmoeba mzesumziras Teslis msxvili fraqciis 

birTvisagan me-3 frqvevanas me-4_me-6 ganyofilebebSi da frqvevanas me-3 ganyofilebis 

birTvisagan _ pnevmatikur cxrilebze (4) misi wminda gasufTavebis Semdeg. 

dRe-RameSi 800 t mzesumziras Teslis gadamuSavebisa da 10 aTasi t weliwadSi 

sakvebi mzesumziras fqvilis warmoebis teqnologiuri sqema SesaZlebelia gamarti-
vdes: frqvevanas me-3 ganyofilebidan sufTa birTvis misaRebad gankuTvnili pnevma-
tikuri cxrilebi (4) SeiZleba ar damontaJdes. 

birTvi, romelic gankuTvnilia sakvebi mzesumziras fqvilis sawarmoeblad, ga-
nicdis Tbur damuSavebas eqvssafexurian cxaurebSi (5) da Semdeg miewodeba for-
press (6) zeTis gamosawurad. nawilobriv cximgaclili birTvi Semdgom gadaecema 

eqvssafexuriani cxauris (5) pirvel sam safexurs. me-3 safexuridan igi nawildeba 

eqspelerebSi (7) zeTis saboloo gamowurvisaTvis. 

nawilobriv cximgaclili koptoni (18 %-mde cximis SemcvelobiT) qucmacdeba 

CaquCismagvar saqucmacebelze (8), ris Semdegac igi jer miewodeba centridanuli 

frqvevanaTi wisqvilis lilvakebs (10) da Semdeg iqidan gadaecema centridanul fun-
jismagvar frqvevanas (11). 

centridanuli gamanawilebelis gavlis Semdeg nawilobriv cximgaclili mze-
sumziras fqvili ifuTeba avtomaturi saswor-dozatorebis saSualebiT (12). fqvi-
liT savse tomrebi ikereba specialur Sesaker manqanebze da transportirdeba mza 

produqciis sawyobSi. 

zesumziras cila lizinis SemcvelobiT, marTalia, Camouvardeba soiis Teslis 

proteins, magram gamoirCeva Zlieri saWmlis momnelebeli TvisebebiT. zesumziras 

fqvilis cilovani Sedgenilobis Seswavlis safuZvelze dgindeba misi maRali kve-

biTi Rirebuleba [2]. 

 

 
 

nawilobriv cximgaclili mzesumziras fqvilis warmoebis blok-sqema: 1 _ Teslis fraq-

cionirebis manqanebi; 2 _ Teslis msxvili fraqciis niJarebi; 3 – msxვili fraqciebis frqvev-

anebi; 4 _ pnevmatikuri cxrili; 5 _ cxaurebi; 6 _ forpresebi; 7 _ preseqspelerebi; 8 _ 

CaquCismagvari saqucmacebeli; 9 _ centridanuli frqvevana; 10 _ wisqvilis lilvakebi; 11 _ 

centridanul-funjismagvari frqvevana; 12 _ avtomaturi woniTi dozatori. 1′ _ Tesli sawyo-

bidan; 2′ _ Teslis wminda fraqcia; 3′ _ Teslis msxvili fraqcia; 4′ _ birTvi me-4, me-5, me-6 

seqciebis ganyofilebebidan; 5′ _ birTvi da gaurCeveli CenCo frqvevanas me-2 da me-7 ganyo-

filebebidan; 6′ _ birTvi frqvevanas me-3 ganyofilebidan; 7′ _ gasufTavebuli birTvi frqve-

vanas me-3 ganyofilebidan; 8′ _ koptoni; 9′ _ zeTi; 10′ _ fqvili 
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mzesumziras fqvilis upiratesoba kidev isaa, rom igi Seicavs 18 %-mde kargi 

xarisxis zeTs, rac imis saSualebas iZleva, rom mzesumziras fqvili SeiZleba war-

matebiT iqnes gamoyenebuli sakonditro warmoebaSi. 

1 t aseTi fqvilis warmoebis rentabeluroba Seadgens 1,5 %-s. gasaTvaliswine-

belia, rom mzesumziras zeTis TviTRirebulebis Semcirebisas, rentabeluroba izr-

deba 15-16 %-iT. 

dReisaTvis nawilobriv cximgaclili sakvebi mzesumziras fqvili sakonditro 

warmoebis erT-erTi saukeTeso nedleulia da, imedia, misi warmoebisa da gamoyenebis 

saxalxo-sayofacxovrebo efeqti momavalSi kidev ufro mniSvnelovani gaxdeba. 

 

 

daskvna 

amrigad, Cven ganvixileT nawilobriv cximgaclili sakvebi mzesumziras fqvi-

lis warmoebis blok-sqema, romlis gamartivebiTac SesaZlebelia dRe-RameSi 800 t 

mzesumziras Teslis gadamuSavebiT weliwadSi 10 aTasi t sakvebi mzesumziras fqvi-

lis miReba. 

imis gamo, rom soiis Teslis proteinTan SedarebiT zesumziras cila gamoir-

Ceva Zlieri saWmlis momnelebeli TvisebebiT, mzesumziras fqvilis kvebiTi Rirebu-

leba kidev ufro metad gaizrdeba. amasTan, mzesumziras fqvili Seicavs 18 %-mde 

kargi xarisxis zeTs, rac ganapirobebs sakonditro warmoebaSi mis warmatebiT 

gamoyenebas. 
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FOOD TECHNOLOGY 
 
 

SUNFLOWER FLOUR _ A SOURCE OF EDIBLE PROTEIN PRODUCTS 
M. Siradze, G. Kvartskhava, I. Berdzenishvili  
(Georgian Technical University) 

 
Resume: Due to the high quality of sunflower row material protein and dietary values, it is recom-

mended to use sunflower flour for dietary purposes. 
Production profitability for 1 tone of such flour is 1,5%. Moreover, at the same time with decreasing the 

cost of sunflower oil, the profitability is increasing by 15 – 16%. 
Thus, low-fat sunflower flour represents a dietary row material for confectionary industry.  
 
Key words: Block scheme; dosator; flour; fraction; kernel; mill rollers; protein; profitability; sunflower.  

 
 
 
 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 
 

 

ПОДСОЛНЕЧНАЯ МУКА _ ИСТОЧНИК ПИЩЕВЫХ БЕЛКОВЫХ ПРОДУКТОВ 

Сирадзе М. Г., Кварцхава Г. Р., Бердзенишвили И. Г. 
(Грузинский технический университет) 

 
Резюме. Высокое качество и питательная ценность протеина подсолнечных семян позволили по-

ставить вопрос об использовании подсолнечной муки для пищевых целей. 
Рентабельность производства 1 т такой муки составляет 1,5 %. Однако, учитывая, что одновре-

менно снижается себестоимость производства подсолнечного масла, рентабельность возрастает до 15-
16 %. 

Таким образом, полуобезжиренная подсолнечная мука является замечательным пищевым сыръем 
для кондитерской промышленности. 

 
Ключевые слова: белок; блок-схема; дозатор; мельничные ролики; мука; подсолнечник; рента-

бельность; фракция; ядро. 
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kvebis teqnologia 

 

 

 

bambis birTvis uxvcilovani fqvili 

giga qvarcxava, manana siraZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: damuSavebulia haeris nakadis gamoyenebiT cximgaclili bambis bir-
Tvisagan uxvcilovani fqvilis miRebis teqnologiuri sqema. warmodgenilia dafraq-
ciebuli produqtebis gancalkevebisa da identifikaciis kvlevis pirobebis Semdgomi 

Seswavlis Sedegebi, romlebic gavlenas axdens saboloo produqciis xarisxze. 

 

sakvanZo sityvebi: bambis birTvi; gosipoli; tenianoba; fraqcia; fosforSemcve-
li nivTierebebi; fqvili; cila; haeris nakadi. 

 

 

Sesavali  

sakvebi cila warmoadgens kvebis produqtebSi gamoyenebul erT-erT mniSvne-
lovan danamats. cila da cilovani koncentratebi ZiriTadad iwarmoeba mzesum-
ziras, bambis, soiis nedleulisa da maTi gadamuSavebis produqtebisagan. sakvebi 

mcenareuli cilis xarisxze moqmedi ZiriTadi faqtoria sawyisi nedleulis xarisxi. 

jer kidev adreuli kvlevebiT iyo daadgenili moTxovnebi zemoaRniSnuli 

nedleulisa da am sakvebi produqtis mimarT [2]. sakvebi cilisa da uxvcilovani 

fqvilis warmoebis sakiTxebi mTel rig naSromebSi ukve iyo warmodgenili [1]. 

 

 

ZiriTadi nawili 

 Cven mier SemuSavebulia cximgaclili bambis birTvisagan uxvcilovani fqvi-
lis miRebis teqnologiuri sqema (ix. nax.). uxvproteiniani bambis fqvilis warmoebis 

teqnologiis ZiriTadi arsi isaa, rom bambis birTvi Srobisa da uxeSi daqucmacebis 

Semdeg ganicdis eqstraqcias, ris Semdegac xdeba gamxsnelis mocileba da miRebuli 

narCenis wvrilad daqucmaceba. daqucmacebuli narCeni muSavdeba haeris nakadiT da 

mimdinareobs narCenis dafraqcieba msxvil, saSualo da wvril fraqciebad. 

 haeris nakadiT bambis birTvis dayofis eqsperimentis momzadebis pirobebi Ser-

Ceul iqna ukve Catarebuli kvlevebis analogiurad [3]. 

fraqciebad dayofis optimaluri reJimebis gamosavlenad haeris nakadis siC-

qaris SecvliT (wneva, pa) Catarda klasifikacia sxvadasxva aerodinamikur reJimSi. 
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bambis birTvis gadamuSavebis teqnologiuri sqema 
 

1-l cxrilSi mocemulia dafraqciebuli produqtebis qimiuri Sedgenilobisa 

da gamosavlianobis damokidebuleba haeris nakadis siCqareze. 
 

cxrili 1 

dafraqciebuli produqciis Sedgenilobis  

damokidebuleba haeris nakadis siCqareze 

cda fraqcia wneva, 
pa 

fraqciebis 
gamosavali, % 

tenianoba, 
% 

cximianoba, 
% 

Tavisufali 
gosipoli, % 

1 1 80 57,0
32,2
11,0



 

5,7 7,6 2,16 

2 5,8 6,9 1,45 

3 6,2 5,6 0,04 

2 1 120 9,8
71,7
18,5



 

6,0 7,5 2,01 

2 6,1 7,0 1,60 

3 6,5 5,1 0,07 
3 1 140 29,4

36,7
33,9



 

5,7 7,7 2,09 

2 5,8 6,7 1,53 

3 6,4 4,8 0,06 

4 1 180 18,9
55,1
26,0



 

5,7 6,8 1,71 

2 5,9 5,4 1,41 

3 6,3 4,7 0,08 

5 sakontr.  _ 5,8 6,4 1,08 

 

dayofis efeqtianoba izrdeba haeris nakadis siCqaris matebasTan erTad. pirvel 

da meore cdebis dros aRiniSna Tavisufali gosipolis yvelaze dabali Semcveloba. 

cximianoba Semcirda klasifikaciis yvela reJimis dros pirvelidan mesame fraqciamde. 

Bbambis birTvi 

Sroba 

Mmsxvili daqucmaceba 

Eqstraqcia heqsaniT 

Ggamxsnelis mocileba 

wvrili daqucmaceba 

sahaero klasifikacia 

Mmsxvili fraqc. saSualo fraqc. wvrili fraqc. 



88 
 

haeris nakadis gazrdiT produqtis gamosavali mesame fraqciaSi garkveul 

zRvramde gaizarda, Semdeg ki procesi dastabilizda, rac, cxadia, danakargebis 

Sedegad gazrdili zaraliT aixsneba. 

dafraqciebis xarisxi sapirispirod aris dakavSirebuli haeris nakadis sidide-

sTan. produqtis gamosavlianoba izrdeba, magram izrdeba gosipolis Semcvelobac. 

me-2 cxrilSi mocemulia mesame cdis dros dayofis optimaluri pirobebi, roca 

fraqciebi ufro detalurad iyo Seswavlili. 
 

 cxrili 2 

organuli da mineraluri nivTierebebis Semcvelobis gadanawileba 

fraqcia proteini, % ujredisi, % fosforSemcveli 
nivTierebebi, % 

P2O5 

nacari, % warmoebuli 
gosipoli, 

% 
sakontr. 

1 
2 
3 

60,6 
54,8 
57,9 
70,0 

4,0 
6,4 
4,5 
2,3 

3,4 
3,2 
3,3 
4,1 

7,5 
8,2 
7,8 
7,3 

0,33 
0,53 
0,41 
0,14 

 

me-2 cxrilis monacemebidan Cans, rom klasifikaciis Sedegad xdeba organuli 

da mineraluri nivTierebebis gadanawileba. mesame fraqciaSi izrdeba proteinisa da 

fosforSemcveli nivTierebebis raodenoba, xolo warmoebuli gosipolisa da uj-

redisis Semcveloba mcirdeba. fqvilis dafqvis xarisxi mniSvnelovan gavlenas 

axdens gosipilis jirkvlebis CamoSlaze da maT gadasvlaze uxvcilovan fraqciaSi. 

dafraqciebuli produqtis aminmJavuri Sedgenilobis kvlevisas dadginda, rom 

Seucvleli aminmJavebis Semcveloba msxvili, saSualo da wvrili fraqciebis ga-

mosavalze damokidebulebiT umniSvnelod icvleba. 

me-4 cdaSi fqvilis dayofisas msxvil fraqciasTan SedarebiT wvrili fraqcia 

ufro met esencialur aminmJavebs Seicavda. 
 

 

daskvna 

dafraqciebuli produqtebis Sedgenilobis Seswavlisas aRmoCnda, rom fosfo-

rSemcveli nivTierebebis raodenoba umniSvnelod icvleba da damokidebulia fraq-

ciebis gamosavalze. 

gamokvlevebma cxadyo, rom bambis birTvisagan SeiZleba miRebul iqnes uxvci-

lovani fqvili, romelic Seicavs Seucvlel aminmJavebsa da fosforSemcvel niv-

Tierebebs da gosipolisa da ujredisis Semcirebul raodenobas. dafraqciebuli 

produqtis gamosavali da Sedgeniloba SeiZleba varirebdes haeris nakadis siCqare-

ze damokidebulebiT. 
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FOOD TECHNOLOGY 
 
 

HIGH-PROTEIN FLOUR OF COTTON KERNEL 
G. Kvartskhava, M. Siradze  
(Georgian Technical University) 

 
Resume: The paper elaborates manufacturing scheme for high-protein flour extraction from the cotton 

kernel using air flow. The results of separation and identification studies of fractured products are presented, 
which affect the quality of the final product.  

 
Key words: Air flow; cotton kernel; flour; fraction; gossypol; moisture; phosphorus-containing sub-

stances; protein.  
 
 
 
 

ПИЩЕВАЯ ТЕХНОЛОГИЯ 
 

 

ВЫСОКОБЕЛКОВАЯ МУКА ИЗ ХЛОПКОВОГО ЯДРА 

Кварцхава Г. Р., Сирадзе М. Г. 
(Грузинский технический университет) 

 
Резюме. Разработана технология получения высокопротеиновой муки из обезжиренного хлопко-

вого ядра с помощью воздушного потока. Представлены результаты разделения и идентификационных 
исследований фракционных продуктов, которые влияют на качество конечного продукта. 

 
Ключевые слова: белок; влага; воздушный поток; госсипол; мука; фракция; Фосфорсодержа-

щие вещества; xлопковое ядро. 
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rkinigzis transporti 

 

 

 

samgzavro sadgurebis sqemebis srulyofa Tanamedrove  

konstruqciis yelebis SemuSavebis saSualebiT 

beJan didebaSvili, levan lomsaZe, merab CalaZe, nika kotrikaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia axali samgzavro sadgurebis mSeneblobisa da arsebuli 

samgzavro sadgurebis rekonstruqciasTan dakavSirebuli samgzavro sadgurebis sqe-

mebis srulyofis sakiTxebi, romelTagan erT-erTia Tanamedrove konstruqciis ye-

lebis SemuSaveba. Tbilisis SemovliTi rkinigzis mSeneblobis dasrulebis Semdeg 

aucilebeli iqneba ori axali samgzavro sadguris daproeqteba da mSenebloba (erTi 

qalaqis dasavleT, xolo meore _ aRmosavleT nawilSi), saqarTveloSi arsebuli 

samgzavro sadgurebis rekonstruqciisas mizanSewonili iqneba aseve statiaSi Semo-

Tavazebuli winadadebebis gaTvaliswineba. 

 

sakvanZo sityvebi: gamwevi liandagi; vagonebis sadgomi Cixi; mTavari liandagi; 

sabaqno liandagi; sadguris yeli; saisro gadamyvani; samgzavro baqani; safosto-

sabargo mowyobiloba; jvaredis kuTxe. 
 

 

Sesavali  

cnobilia, rom saqarTveloSi uaxloes periodSi ivaraudeba Tbilisis Semov-
liTi rkinigzis mSeneblobis dasruleba, ris Semdegac aucilebeli iqneba ori axa-
li samgzavro sadguris daproeqteba da mSenebloba (erTi _ qalqis dasavleT nawil-
Si, metrosadgur `didubis~ mimdebared, meore _ aRmosavleT nawilSi, metrosadgur 

`samgorTan~); amasTan, saqarTveloSi arsebuli zogierTi samgzavro sadguri saWi-
roebs rekonstruqcias. rekonstruqciisas mizanSewonili iqneba statiaSi SemoTa-
vazebuli sakiTxebis gaTvaliswineba. 

 

 

ZiriTadi nawili 

arsebuli yelebis magaliTis safuZvelze SemuSavebulia gamWoli tipis samgza-

vro sadguris yelebis konstruqciebi sadgurze satvirTo matareblebis gavlis gaT-

valiswinebiT. sadgurze ganTavsebulia Svidi sabaqno liandagi, safosto-sabargo 

mowyobiloba, sasamsaxuro vagonebis sadgomi Cixi, gamwevi liandagebi samanevro mu-

SaobisaTvis. samgzavro sadguris I da II mTavar liandagebs Soris kent mxares mimde-

vrobiT ganTavsebulia teqnikuri samgzavro sadguri. sadguris mowyobilobebis ur-

TierTganlageba da liandagebis RerZebs Soris daSoreba naCvenebia 1-l nax-ze. aR-

niSnuli daSoreba (sadac ganTavsebulia samgzavro baqnebi) ganisazRvreba baqnebis 
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siganiT, romelic miRebulia gamoTvlebiT da damokidebulia maT tipsa (maRalia Tu 

dabali) da gabaritul daSorebaze liandagis RerZidan baqnis kidemde. 

 

 
 

nax. 1. gamWoli tipis samgzavro sadgurze mowyobilobebis ganlagebis sqema 

 

samgzavro sadguris saisro gadamyvanebma unda SeZlos matarebelTa miReba 

yvela mierTebuli misasvlelidan nebismier sabaqno liandagze da matarebelTa ga-

gzavna yvela sabaqno liandagidan nebismier misasvlelze. liandagTa racionaluri 

specializaciiT yelebis konstruqciam unda uzrunvelyos urTierTsaSiSi marSru-

tebis raodenobis minimumamde Semcireba, xolo paraleluri marSrutebisa _ Sesa-

Zleblobis mixedviT, romelic Sesabamisi iqneba yelebSi Semomavali mTavari, Sema-

erTebeli, gamwevi da savleli liandagebis raodenobisa. moZraobis didi zomebisa 

da sabaqno liandagebis sakmaod didi raodenobis SemTxvevaSi samgzavro sadguris 

yelebSi umjobesia daproeqtdes paraleluri saisro quCebi, romlebic uzrunve-

lyofs matarebelTa erTdroul miRebasa da gagzavnas nebismieri mosazRvre lian-

dagTa wyvilidan. 

yelebis sigrZisa da miReba-gagzavnis marSrutebze maregulirebeli ricxvis 

SemcirebisaTvis samgzavro sadguris yelebis saisro gadamyvanebze sarkinigzo tran-

sportis regulirebis organoebis TanxmobiT SesaZlebelia gadajvaredinebuli sai-

sro gadamyvanebis gamoyeneba. saWiroebis SemTxvevaSi samgzavro sadguris yelebSi 

iTvaliswineben specialur sadgom Cixebs im lokomotivebisaTvis, romlebic depodan 

droze adrea gamosuli da gamouyenebeli mimosvlis vagonebisaTvis (nax. 1, lian-

dagebi 11, 14 da 15). 

 
 

nax. 2. gamWoli tipis samgzavro sadguris wyvili yelis sqema 
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wyvili yelis (nax. 2) konstruqciis SemuSaveba umjobesia daiwyos ̀ gare~ saisro 

quCebis (4_6/8_10/12_16_18 da 20_22/24_26/28_30/32_34_36) agebiT, romlebic ganlagdeba 

1/9 markisa jvaredis kuTxiT. es imasTan aris dakavSirebuli, rom rkinigzis magis-

traluri xazisaTvis mxolod aseTi markis gadajvaredinebuli saisro gadamyvanebia 

gamoSvebuli. erTmagi saisro gadamyvanebi gaTvaliswinebuli unda iyos 1/11 markis. 

sadguris gegmaze zeddebisas amas dasWirdeba umniSvnelo moxvevis kuTxeebi, ro-

mlebic Seesabameba 1/9 da 1/11 markis jvaredis kuTxeebs Soris gansxvavebas, rac 

gamoiwvevs saisro gadamyvanebis centrebis umniSvnelo Serevas. 

amis Semdeg, 52_54/56 gadasasvlelidan moiniSneba `Siga~ saisro quCebi : 52_54/ 
56_58/60_62_64/66_68 da 38_40/42_44/46_48_50, xolo saisro quCa 14_70_72 mizanSewoni-

lia ganTavsdes jvaredis ormagi kuTxiT. liandagi 10-is mierTeba, romelzec gaT-

valiswinebulia wyvili satvirTo matareblebis gatareba, xorcieldeba saisro ga-

damyvani 2-is saSualebiT, rac gamoricxavs yelis sxva saisro gadamyvanebze satvir-

To matareblebis gavlas. 

  

 
 

nax. 3. gamWoli tipis samgzavro sadguris kenti yelis sqema 

 

kenti yelis (nax. 3) konstruirebac aseve xelsayrelia daiwyos `gare~ saisro 

quCebiT : 1_3/5_7/9_11/13_15/17_19 da 23_25/27_29/31_33/35_39_41 da mxolod amis Semdeg 

moiniSneba `Siga~ saisro quCebis ganlageba: 43_45/47_49/51_53/55_57_59 da 61_63/65_67 

/69_71/73_75, xolo jvaredis ormagi kuTxiT ̀ gare~ saisro quCas miuerTdeba safosto-

sabargo mowyobiloba, am ukanasknels ki _ gamwevi liandagi 13 da am vagonebis parki. 

liandagi 10-is mierTeba saWiroa satvirTo matareblebis gasatareblad. maTi gata-

reba mizanSewonilia ganxorcieldes saisro gadamyvani 21-is saSualebiT, romelic 

ganlagebulia saisro gadamyvani 23-is Semdeg.Ees gamoricxavs satvirTo matareble-

bis gavlis dros yelis sxva saisro gadamyvanis gamoyenebas. 

 

 

daskvna 

amrigad, statiaSi SemoTavazebuli winadadebebis gaTvaliswinebiT uzrunve-

lyofili iqneba matarebelTa miReba yvela mierTebuli misasvlelidan nebismier 

sabaqno liandagze da, piriqiT matarebelTa gagzavna yvela sabaqno liandagidan 
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nebismier misasvlelze. liandagTa racionaluri specializacis Sedegad SemuSa-

vebuli yelebis konstruqciis saSualebiT ki miiRweva urTierTsaSiSi marSrutebis 

raodenobis minimumamde Semcireba, xolo paraleluri marSrutebis raodenobisa _ 

SesaZleblobis farglebSi, rac Seesabameba yelebSi Semomaval mTavar, SemaerTebel, 

gamwev da savlel liandagTa raodenobas. 
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RAILWAY TRANSPORT 
 
 

IMPROVEMENT OF PASSENGER STATION SCHEMES WITH THE HELP  
OF DEVELOPMENT OF MODERN NECK CONSTRUCTIONS 
B. Didebashvili, L. Lomsadze, M. Chaladze, N. Kotrikadze  
(Georgian Technical University) 

 
Resume: issues related to the construction of new passenger stations or the reconstruction of existing 

passenger stations, issues related to the improvement of passenger stations schemes with the development of 
modern neck constructions are considered. After completing the construction of a bypass railway in Tbilisi, it 
will be necessary to design and construct two new passenger stations (one on the western side and the other on 
the eastern side), and it’s suggested to take into account the proposed issues when reconstructing the existing 
passenger stations in Georgia.  

 
Key words: Angle of crossing; dead end of carriage parking; lead track; main line track; passenger 

platform; postal and baggage facilities; station track; switch; yard neck.  
 
 
 
 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 
 

 

УСОВЕРШЕНСТВОВАНИЕ СХЕМ ПАССАЖИРСКИХ СТАНЦЫИ  
С ПОМОЩЮ РАЗВИТИЯ СОВРЕМЕННЫХ КОНСТРУКЦИЙ ГОРЛОВИН 

Дидебашвили Б. Ш., Ломсадзе Л. Д., Чаладзе М. И., Котрикадзе Н. Т. 
(Грузинский техничесакий университет) 

 
Резюме. Рассмотренны вопросы строителства новых поссажирских станцый и реконструкции су-

ществующих поссажирских станцый с помощю развития современных конструкцый горловин. После за-
вершении строителства «Обходной железной дороги г.Тбилиси» необходимо спраектировать и постро-
ить две новые станции (одна на западе, а вторая на востоке города), при этомб рекомендуется при рекон-
струкции существующих поссажирских станцый в Грузии принять во внимание учесть расмотренные в 
статье вопросы. 

 
Ключевые слова: вытяжной путь; главный путь; горловина станцый; перонный путь; поссажир-

ская платформа; почтово-богажное устроиство; стрелочныи перевод; тупик для стоянки вагонов; угол 
креставины. 
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soflis meurneoba 

 

 

 

klimatis cvlilebis gavlena introducirebul adgilobriv 

msxvilfexa pirutyvze 

levan TorTlaZe 

(saqarTvelos mecnierebaTa erovnuli akademia, soflis meurneobis  

samecniero-kvleviTi centri, saqarTvelos agraruli universiteti) 

 

 

reziume: garemo pirobebisadmi cxovelis Seguebis erT-erTi indikatori misi 

produqtiulobaa. saqonlis Oorganizmze cxeli garemos zemoqmedeba siTbur stress 

iwvevs. bolo wlebSi calkeul fermerebs saqarTveloSi SemohyavT holStinuri ji-

Sis saqoneli, romelic SezRuduli homeostatikuri SesaZleblobebiT xasiaTdeba. 

erT-erT mniSvnelovan samecniero-teqnikur sakiTxad iTvleba kaxeTSi konkretuli 

Senaxvis teqnologiaze maTi sapasuxo reaqciis Seswavla. pirutyvis qcevaze vizua-

lurma dakvirvebam aCvena, rom igi metad mgrZnobiarea zafxulis temperaturisa da 

sadgomi Senobis cudi ventilaciis mimarT, rac siTburi stresis gaCenis pirveli 

niSania. siTburi stresi ki iwvevs pirutyvis rogorc arteriuli pulsisa da sunTq-

vis sixSiris momatebas, ise misi produqtiulobis Semcirebas.  

alaznis velze Seswavlili iyo haeris Termoneitraluri da eqstremalurad 

maRali temperaturebis pirobebSi kavkasiuri wabla jiSis furebis fiziologiuri 

da klinikuri maxasiaTeblebi. dadginda, rom maRali temperaturebis pirobebSi aR-

niSnuli jiSis Zroxebis Termoregulirebis meqanizmi ver axerxebs organizmis nor-

maluri fiziologiuri mdgomareobis SenarCunebas – Cndeba siTburi stresi, rac 

iwvevs wveladobis Semcirebas. 

 

sakvanZo sityvebi: produqtiuloba; siTburi stresi; fiziologia; jiSi. 
 

 

Sesavali  

garemo pirobebis gaTvaliswineba mecxoveleobis ekonomikurad sworad warmar-
Tvis ganuyofeli nawilia. ama Tu im jiSis msxvilfexa pirutyvis moSenebis efeqtia-
noba didadaa damokidebuli ara marto mis genotipze, aramed imazec, Tu ramdenad 

aris Sexamebuli organizmis biologiuri Tavisebureba garemo pirobebTan. mecxove-
leobis produqtiulobis zrda uSualodaa dakavSirebuli eqstremalur pirobebSi 

pirutyvisaTvis saTanado saarsebo pirobebis SeqmnasTan. nebismieri jiSis pirutyvis 

produqtiuloba aris garemosadmi cxovelebis Seguebis erT-erTi indikatori. gare-
mosTan saqonlis organizmis urTierTqmedebis gauareseba didwilad ganpirobebulia 

Cveuli klimaturi pirobebidan naklebad xelsayrel pirobebSi cxovelis gadayva-
niT. klimatis cvlilebam cxovelze SeiZleba sxvadasxvagvarad imoqmedos [1, 2]. 
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msoflios mravali qveynis rZis warmoebis industriaSi holStinuri dominanti 

jiSia da aseTi popularoba misive sameurneo-biologiuri Taviseburebebis erTob-
liobiT gamoixateba. holStinuri jiSis saqonlis moSenebis msoflio gamocdileba 

saukeTeso magaliTia yvela fermerisaTvis. adgilobriv pirobebSi maTi gamocdile-
bis gaziareba da holStinuri jiSis saqonlis moSenebis mecnierul doneze Seswavla 

mTavari miznis miRwevis saSualebas iZleva, rac intensiuri fermeruli meurneobebis 

ganviTarebas da nedli rZis warmoebis gazrdas gulisxmobs.  

holStinuri jiSi xasiaTdeba SezRuduli homeostatikuri SesaZleblobebiT da 

pirutyvis axal raionebSi gadayvanisas aucilebelia im adgilebis bunebrivi da 

sameurneo pirobebis Seswavla, sadac apireben mis moSenebas; garda amisa, saWiroa 

moSenebis axali adgilis pirobebisa da im adgilis pirobebisgan gansxvavebis cod-
nac, saidanac unda moxdes pirutyvis gadayvana. Zveli da axali pirobebis Sedarebi-

saTvis damxmare saSualebis saxiT warmatebiT iyeneben Sesabamis heterogramebsa da 

klimatogramebs. 

 

 

ZiriTadi nawili 

kvlevis obieqti da meTodebi. bolo wlebSi calkeuli fermerebi axorcieleben 

holStinuri jiSis saqonlis imports saqarTveloSi. Semoyvanili saqonlis homeo-

statikuri SesaZleblobebis Taviseburebis gamo aRiniSneba mTeli rigi fiziolo-

giuri darRvevebi, romlebic iwvevs arasasurvel Sedegebs. Cveni muSaobis mizania 

holStinuri jiSis msxvilfexa pirutyvis kaxeTis cxel klimatur pirobebTan adap-

taciis unaris Seswavla da Sesabamisi rekomendaciebis SemuSaveba. aqedan gamomdi-

nare, Zalian didi mniSvneloba aqvs holStinuri jiSis moSenebas misTvis uCveulo 

garemo pirobebSi. zogadad, cxovelTa reaqciis genetikurad ganpirobebuli norma 

winaswar gansazRvravs arsebul garemo pirobebTan misi adaptaciis SesaZlo far-

glebs. aRsaniSnavia, rom zogjer dabrkolebas qmnis adaptaciis Taviseburebebis 

gauTvaliswinebloba, rac aferxebs garemos ama Tu im eqstremalur pirobebTan piru-

tyvis Seguebas [3_6 ]. 

saqonlis janmrTelobaze cxeli garemos zemoqmedeba uSualod aisaxeba siT-

buri stresiT, rac gamowveulia ZiriTadad gazrdili temperaturiTa da tenianobiT. 

iribi zemoqmedeba exeba sakvebisa da sasmeli wylis xelmisawvdomobasa da xarisxs, 

aseve paTogenebisa da/an maTi gadamtanebis gavrcelebis arealis cvlilebebs. mecx-

oveleobaSi siTburi stresis zemoqmedebiT cxovelebis organizmis gadaxurebis 

problema gansakuTrebiT aqtualuri gaxda klimatis cvlilebis pirobebSi. 

msubuqi siTburi stresis SemTxvevaSi saqoneli ofliandeba da met nerwyvs 

gamoyofs, met wyals svams, mZimed sunTqavs da eZebs Crdils, naklebad etaneba sak-

vebs. ufro metad gamoxatuli siTburi stresi ki iwvevs produqtiulobis Semcire-

bas, kvlavwarmoebis maCveneblebis gauaresebas, calkeul SemTxvevebSi _ saqonlis 

dacemas. temperaturebis ryevebTan gasamklaveblad saqonelma unda daareguliros 

metabolizmi, energiis nawili, romelsac moixmars rZis sawarmoeblad an wonaSi 

mosamateblad, da gadadis Termoregulaciaze. Sedegad SeiZleba Semcirdes xorcisa 

da rZis warmoeba. saerTod, klimatis cvlilebis Sedegad saqonlis produqtiuloba 

SeiZleba gaizardos SedarebiT Tbil zamTarSi da Semcirdes cxel zafxulSi. 
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aRmosavleTi saqarTvelosaTvis, kerZod kaxeTis regionisaTvis, romelsac axa-

siaTebs mSrali klimati, mravali agroklimaturi zonaluroba da Sedis sarisko 

Senelebis zonaSi, sadac klimaturi pirobebi ar iZleva sakvebis warmoebis aqtiuri 

ganviTarebis saSualebas, mniSvnelovani samecniero-teqnikuri sakiTxia pirutyvis 

sapasuxo reaqciis Seswavla meurneobaSi Seqmnili konkretuli situaciis dros.  

2016 wlis 15 marts Sps „Storis“ fermaSi estoneTidan Semoyvanil iqna 5-6 Tvis 

make holStinuri jiSis uSoblebi (nax. 1). 

 

 
 

nax. 1 Sps „Storis“ ferma sof. fSavelSi (Telavis r-ni) 

 

naxiris Camoyalibebis sawyis etapze ver moxerxda Secdomebis Tavidan acileba 

uSoblebisa da erTnayoli furebis kvebisa da Senaxvis sakiTxebSi, ris gamoc piru-
tyvis nawili avad gaxda. pirutyvis qcevaze vizualurma dakvirvebam aCvena, rom is 

naklebadaa adaptirebuli zafxulis papanaqeba sicxesTan.  

pirutyvis mier maRal temperaturasTan Segueba dadginda Tbomedegobis indeqsis 

Seswavlis gziT [7]. pirveli gamokvleva Catarda dilis saaTebSi (8-9 sT-ze), rodesac 

haeris temperatura Seadgenda 16_200 С-s, meore _ dRis cxel periodSi (15-16 sTze) 

haeris 28_320 C temperaturaze. uSoblebSi Tbomedegobis indeqsi ufro dabali iyo, 

vidre axalmogebul furebSi. diliT, roca haeris 20 0C temperaturaze uSoblebis 

sxeulis temperaura iyo 38,8 0C, axalmogebul furebSi igi meryeobda 38,2_38,4 0C-mde, 
xolo haeris temperaturis 30 0C-mde momatebasTan erTad dRisiT uSoblebis tempera-
tura gaizarda 0,8 0C-iT, xolo axalmogebuli furebisa _ 0,2_0,3 0C-iT. aseT pirobebSi 
axalmogebuli furebis Tbomedegobis indeqsi aRmoCnda 2,2_3,3 erTeuliT naklebi, 

vidre uSoblebisa.  

miRebuli Sedegebi da maTi analizi. rogorc ukve aRvniSneT, 2016 wlis gazaf-
xulze Telavis raionis sof. fSavelSi arsebul Tanamedrove teqnologiebze dafu-
Znebul intensiuri fermeruli meurneobis sakvlev bazaze (Sps „Stori“) estoneTidan 

Semoyvanil iqna 100 suli holStinuri jiSis uSobeli. 

pirutyvis qcevaze vizualurma dakvirvebam aCvena, rom masze uaryofiTad moqme-
debda rogorc zafxulis temperatura, ise Senobis cudi ventilacia da gaCnda siT-
buri stresis pirveli niSnebi. siTburi stresi gamovlinda pirutyvis pulsisa da 
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sunTqvis gaxSirebiT. me-2 nax-ze warmodgenilia pirutyvis mdgomareobis maxasiaTe-
belebi (sunTqva, pulsi da temperatura) 2016 wlis agvistosa da oqtomberSi, xolo 

me-3 nax-ze _ temperaturisa (a) da tenianobis (b) maCveneblebi imave periodSi. 
 

 
 

 nax. 2. pirutyvis mdgomareobis maxasiaTeblebi agvistosa da oqtomberSi 
 
Telavis meteorologiuri ¬sadguris monacemebis (temperatura da fardobiTi 

tenianoba, romlebic TanxvedraSia Cvens monacemebTan) safuZvelze gamoTvlilia 

temperaturisa da tenianobis indeqsis (THI) mniSvnelobebi. praqtikulad mTeli ag-
vistos ganmavlobaSi pirutyvi diskomforts ganicdida da xSir SemTxvevaSi 

(79≤THI≤84) mosalodneli iyo pirutyvis janmrTelobas seriozuli safrTxe damuq-
reboda. 

 

  
ა ბ 

 
nax. 3. Telavis meteorologiuri sadguris mier gamoTvlili monacemebi  

temperaturisa da tenianobis Sesaxeb 2016 wlis agvistosa (a) da oqtomberSi (b) 

 

saSualo temperatura srulad ver asaxavs siTburi stresis simZafres, radgan 

dRis maRal temperaturas nawilobriv aneitralebs Ramis dabali temperaturebi. 
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tenianobis dReRamuri cvlileba naklebadaa gamoxatuli. amdenad, saSualo tem-
peraturebiTa da saSualo tenianobiT gamoTvlili mniSvnelobebi realurTan Seda-
rebiT, savaraudod, Semcirebuli iqneba. saswrafod damontaJda recirkulaciuri 

ventilatorebi sakveburis marcxena da marjvena mxares sakvebi magididan 12_14 m-Si, 

ramac mkveTrad gaaumjobesa haeris cirkulacia da xeli Seuwyo dabali tem-
peraturis SenarCunebas garkveul doneze. am gziT minimumamde Semcirda siTburi 

stresi. garda amisa, siTburi stresis Sesamcireblad racionSi damatebiT gaizarda 

kalciumi 1,3-1,5 %-iT, natriumi 0,5-0,6 %-iT, magniumi 0,3-0,4 %-iT, qlori _ aranakleb 

0,25 %-iT. Catarebulma RonisZiebebma mniSvnelovnad Seamcira siTburi stresis ze-

gavlena da gamoakeTa cxovelTa janmrTeloba. 
alaznis velze mdebare fermaSi, samecniero-sawarmoo cdebis safuZvelze Ses-

wavlil iqna kavkasiuri wablas (Brown Caucasian) jiSis msxvilfexa pirutyvis biolo-
giuri Taviseburebebi (nax-ebi 4 da 5). kvlevis mizani iyo haeris Termoneitraluri 

da eqstremalurad maRali temperaturebis pirobebSi pirutyvis fiziologiuri da 

klinikuri maxasiaTeblebis gansazRvra. kavkasiuri wabla amierkavkasiaSi gamoyva-
nili jiSia, romelic miRebulia adgilobrivis Svicur jiSTan (Brown Swiss) Sejva-
rebiT. kavkasiuri wablas zrdasruli furebis masa 400–450 kg-ia, monawveli 2,5–3,5 

aTas kg-s Seadgens, rZis cximianoba 3.8–3.9 %-is farglebSia [8]. gamokvlevisas fermis 

geografiuli adgili mSrali, subtropikuli, kontinenturSi gardamavaliT klima-
tiT xasiaTdeboda. yvelaze cxel TveebSi (ivlisi, agvisto) temperaturam 40 0C-s 
miaRwia. naleqebis raodenobam 500–600 mm Seadgina. weliwadis Tbil periodSi 185–

200 dRis ganmavlobaSi naxiri saZovrebze iyo gaSvebuli [9]. 

 

  
nax. 4. l. TorTlaZe mwyemsebTan erTad 

pirutyvis biologiuri Taviseburebebis 

kvlevisas 

nax. 5. kavkasiuri wablas jiSis naxiri 

alaznis velze 

 
Seswavlil iqna furebis fiziologiur maxasiaTeblebze da sisxlis klinikur 

suraTze haeris temperaturis gavlena. dadginda, rom 36,2 0С temperaturaze 21,0 0С 
temperaturasTan SedarebiT imatebs pulsisa da sunTqvis sixSire, Sesabamisad, 1,96 
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da 1,4-jer. miuxedavad imisa, rom oflis gamoyofa 2,39-jer gaizarda, Termoreguli-
rebisTvis es sakmarisi ar iyo da sxeulis (reqtaluri) temperaturac 1,5 0С-iT gai-
zarda, kanisa ki _ 3,1 0С-iT . 

amrigad, maRali temperaturis dros kavkasiuri wabla jiSis furebis Termo-
regulirebis meqanizmi ver axerxebs organizmis normaluri fiziologiuri mdgoma-
reobis SenarCunebas da siTburi stresis gamo xdeba wveladobis Semcireba. 

1-l cxrilSi mocemulia siTburi stresis maxasiaTebeli parametrebi – tempe-
raturisa da tenianobis indeqsis mniSvnelobebi. Seswavlil iqna aseve dRis saaTebSi 

furebis organizmis fiziologiuri maxasiaTeblebis dinamika siTburi datvirTvis 

cvalebadobis pirobebSi (nax. 6).  

  
cxrili 1 

mewveli furebis fiziologiuri maxasiaTeblebi haeris  

Termoneitraluri da eqstremalurad maRali temperaturebis dros 

dakvivebis dro dila, 7-8 sT SuadRe, 13–15sT 

haeris temperatura, 0С 21.8 36.2 

fardobiTi tenianoba, % 56 38 

sunTqvis sixSire 35 – 46 76 – 90 

pulsis sixSire 55 – 75 80 – 102 

sxeulis temperatura, 0С 37.8 – 38.7 39.6 – 40.2 

kanis temperatura, 0С 34.3 – 35.7 37.7 – 38.4 

oflis intensiuroba, g/(m2.sT)  85 - 109 196 - 253 

temperaturisa da tenianobis indeqsi 68 84 

 

dadginda, rom ukve dilis 10-11 sT-ze sicxis gavleniT SesamCnevad izrdeba 

fiziologiuri maCveneblebi. yvelaze meti zrda dafiqsirda 13-14 sT-ze, 16-17 sT-idan 

ki es maCveneblebi TandaTan Semcirda da saRamosTvis normalur mdgomareobas dau-
brunda. SuadRidan moyolebuli saRamomde siTburi stresis indeqsi (THI) 80-s aRe-
mateboda, rac, siTburi stresis indeqsis gradaciis Sesabamisad, seriozuli safr-
Txis maniSnebelia.  

 

 
 

 

nax. 6. furebis organizmis fiziologiuri maxasiaTeblebis dinamika dRis saaTebSi 
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temperaturebis zrda garkveulwilad moqmedebs sisxlis morfologiur Sedge-
nilobazec (cxrili 2). dadginda, rom SuadRisas, eqstremalurad maRali tempe-
raturis pirobebSi, mewveli furebis sisxlSi mcirdeba eriTrocitebisa da leiko-
citebis raodenoba, oRond SedarebiT naklebad _ hemoglobinis koncentracia.  

 
cxrili 2 

mewveli furebis sisxlis morfologiuri Sedgeniloba  

haeris sxvadasxva temperaturis dros 

dakvirvebis dro dila, 7:00 – 8:30 SuadRe, 14:00 – 15:30 

haeris temperatura, 0С  23.5 34.8 

fardobiTi tenianoba, % 56 39 

eriTrocitebi, mln/mm3 5.4 – 6.0 5.3 – 5.8 

leikocitebi, aTasi/mm3 6.3 – 6.9 6.0 – 6.8 

hemoglobini, salis % 9.5 – 11.3 9.4 _10.7 

 

 

 

daskvna 

kvlevebis Sedegad dadginda, rom zafxulSi saZovarze gaSvebul furebze uar-
yofiTad moqmedebs haeris eqstremalurad maRali temperatura. Termoneitralur 

temperaturul pirobebTan SedarebiT mewvel furebSi SeiniSneba sunTqvisa da pul-
sis gaxSireba, maTi sxeulis reqtaluri da kanis temperaturis gazrda, aseve oflia-
nobis momateba. calkeuli individebis sxeulis temperatura aWarbebs 40 0С-s, rac 
mniSvnelovnad aRemateba fiziologiuri normis zeda zRvars. amitomac viTardeba 

siTburi stresi. sxvadasxva produqtiulobis Zroxebis wveladoba sicxis gavleniT 

gansxvavebulad mcirdeba;  

dRis ganmavlobaSi, Zroxebis fiziologiuri maCveneblebis meryeoba srulad 

Seesabameba haeris temperaturis cvlilebas. aRmoCnda, rom naxiris 8–15 %-s axasia-
Tebs sakmaod maRali siTbomedegoba da adaptaciis koeficienti, rac uaRresad mni-
Svnelovania seleqciis TvalsazrisiT;  

SedarebiT naklebadaa gamoxatuli sicxis gavlena hematologiur parametrebze, 

Tumca furebis organizmSi haeris temperaturis gazrdisas garkveuli cvlilebebi 

moxda: SuadRisas sisxlSi Semcirda rogorc eriTrocitebisa da leikocitebis rao-
denoba, ise hemoglobinis koncentraciac. 

yovelive zemoaRniSnulis gaTvaliswinebiT miRebul iqna Semdegi rekomenda-
ciebi:  

 zafxulSi, alaznis velze rZis warmoebis gazrdis mizniT, saZovrebze gaSve-
buli naxirisaTvis SemuSavebuli unda iqnes mewveli furebis sicxisgan dacvis 

RonisZiebebi. siTburi stresis Tavidan acileba SesaZlebelia msubuqi fardu-
lebis mowyobiT, advilad aTvisebadi naxSirwylebis Semcveli sakvebis gamoye-
nebiT, RamiT Zovebis organizebiT da sxv.;  

 cxel klimatur zonaSi seleqciisas didi yuradReba unda mieqces kvlevis Se-
degad dadgenili cxovelebis siTbomedegobas. 
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AGRICULTURE 
 
 

THE EFFECT OF CLIMATE CHANGE ON THE INTRODUCED AND LOCAL  
CATTLE BREEDS 
L. Tortladze  
(Georgian National Academy of Sciences, Scientific-Research Centre of Agriculture at the  
Ministry of Agriculture of Georgia, Georgian Agrarian University) 

 

Resume: One of the indicators of the adaptability of the breed to environmental conditions is its produc-
tivity. High temperature on the animal's body is expressed by the appearance of thermal stress. In recent years, 
individual farmers have been importing Holstein cattle to Georgia, which is characterized by limited homeo-
static capabilities. An important scientific and technical issue is the study of the response of cows to a specific 
keeping technology in the conditions of Kakheti. Visual observations of the behavior of animals show that 
they are sensitive to sultry summer temperature, which is exacerbated by inadequate ventilation of the building 
and the first signs of thermal stress appear. Heat stress resulted in an increase in respiratory rate, arterial pulse 
and a decrease in productivity. 

The effect of thermoneutral and extremely high air temperatures on the physiological and clinical indi-
cators of Caucasian brown cows was studied in the conditions of the Alazani Valley. It was found out that the 
thermoregulating mechanisms of the breed do not maintain the normal physiological state of the body at high 
temperature, which leads to a decrease in the productivity of animals.  

 

Key words: Breed; heat stress; physiology; productivity.  
 
 
 

 

СЕЛЬСКОЕ ХОЗЯЙСТВО 
 

 

ВЛИЯНИЕ ИЗМЕНЕНИЯ КЛИМАТА НА ИНТРОДУЦИРОВАННЫХ И  
МЕСТНЫХ ПОРОД КРУПНОГО РОГАТОГО СКОТА 

Тортладзе Л. А. 
(Национальная академия наук Грузии, Научно-исследовательский центр сельского хозяйства 
Грузинский аграрный университет) 

 

Резюме. Одним из индикаторов приспособленности породы к условиям внешней среды является 
его продуктивность. Высокая температура на организм животного выражается появлением теплового 
стреса. Последние годы отдельные фермеры осуществляют завоз голштинской породы скота в Грузию, 
которая характеризуется ограниченными гомеостатическими возможностями. Важным научно-техниче-
ским вопросом является изучение ответной реакции коров на конкретную технологию содержания в 
условиях Кахетии. Визуальные наблюдения за поведением животных показывают их чуствительность к 
летним знойнным темперературам, что усугубляется недостаточной вентиляцией помещения и появля-
ются первые признаки теплового стреса. Тепловой стресс выразился в повышении частоты дыхания, ар-
териального пульса и снижением продуктивности.  

В условиях Алазанской долины было изучено влияние термонейтральной и экстремально высокой 
температуры воздуха на физиологические и клинические показтели коров кавказской бурой породы. 
Установлено, что при высокой температуре терморегулирующие механизмы породы не удерживают нор-
мальное физиологическое состояне организма, при этом снижается продуктиность животных. 

 

Ключевые слова: порода; продуктивность; тепловой стресс; физиология. 
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soflis meurneoba 

 

 

 

zeTovani nedleulis defeqturobasa da zeTis mJavur ricxvs  

Soris kavSiri 

manana siraZe, giga qvarcxava 

(saqarTvelos teqnikuri universiteti) 
 

 

reziume: mzesumzirasa da bambis nedleulis defeqturobasa da zeTis mJavur 

ricxvs Soris kavSiris Seswavlis safuZvelze warmodgenilia kvlevis Sedegebi. aR-

werilia es urTierTkavSiri (bambis nedleulis SemTxvevaSi) regresuli gantolebis 

mixedviT, romelSic korelaciis koeficientia 0,97. 

miRebuli damokidebuleba gamoiyeneba teqnikuri mzesumzirasa da bambis Tes-

lebisaTvis Teslis arastandartulobis xarisxis normebis Sesabamisad. 
 

sakvanZo sityvebi: bambis nedleuli; korelaciis koeficienti; mzesumzira; mJavu-

ri ricxvi; regresuli gantoleba. 
 

 

Sesavali  

cximzeTovan sawarmoebSi gadasamuSaveblad miwodebuli zeTovani nedleulis 

xarisxi regulirdeba standartiT [2_5], romlis Tanaxmadac zeTovani Teslebi, bo-
tanikur (perspeqtiul) jiSebad dayofis garda, xarisxis mixedviT iyofa sxvadasxva 

sasaqonlo Rirebulebis teqnikur jiSebad. 

cximzeTovani warmoebisaTvis zeTovani Teslis samomxmareblo Rirebulebis 

fundamenturi maCvenebelia TeslSi Semavali zeTis xarisxi, romelic ganisazRvreba 

misi mJavuri ricxviT. Tumca moqmed standartebSi es maCvenebeli ar aris regla-
mentirebuli. 

zeTis mJavuri ricxvi gansazRvravs zeTovani nedleulis klasikurobas da xa-
risxs. cnobilia, rom zeTis danakargi pirdapirproporciulad aris damokidebuli 

zeTovani nedleulis xarisxTan. magaliTad, kondiciuri mzesumziras nedleulis 

gadamuSavebisas, roca zeTis mJavuri ricxvia 3,5 mg КОН-mde, danakargi Seadgens 0,75 
%-s, dabali xarisxis SemTxvevaSi ki, Tu mJavuri ricxvia 3,5–6,0 mg КОН, danakargia 
0,95 %, xolo defeqturi nedleulis gadamuSavebisas, Tu mJavuri ricxvi 6,0 mg КОН 
-ze metia, maSin danakargi 1,5 %-ia. amasTan, arsebobs sxva maxasiaTeblebic, romlebic 

iribad aris dakavSirebuli zeTis xarisxTan. aseTia, magaliTad, damwvar-daCeCqvili 

arastandartuli Tesli, romlis birTvi ufro muqi Seferilobisaa, vidre es samre-
wvelo jiSebisTvisaa damaxasiaTebeli. defeqturia agreTve damtvreuli da daziane-
buli Teslebi. isini imdenad mcire nawilebadaa danawevrebuli, rom birTvis naxe-
varze naklebi zomisaa. 

im SemTxvevaSi, Tu defeqturi an arastandartuli Teslebis defeqtis mizezi 

mosavlis aRebis Semdeg e. w. TviTgadaxurebaa, maSin. qarxnebSi moxvedrisTanave unda 

moxdes maTi swrafad gadamuSaveba. aseTi Tesli sawarmoebSi calke unda iqnes Seta-
nili da Senaxuli [1]. 
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ZiriTadi nawili 

zeTovan TeslebSi zeTis mJavur ricxvsa da mis arasrulfasovnebas Soris ur-
TierTkavSiris dadgenis aucilebloba ganapiroba mzesumziras da bambis Teslebis 

klasifikaciis SemuSavebam, radgan Teslebis klasificirebisas saWiro iyo masSi 

Semavali zeTis xarisxis gaTvaliswineba. am procesis gasaadvileblad droebiT ma-
inc unda SenarCunebuliyo standartSi aTvisebuli Teslis xarisxis Sefasebis tra-
diciuli principebi. garda amisa, defeqturi Teslis gamoyeneba SesaZlebelia saWi-
roebis SemTxvevaSi Teslis xarisxis swrafi SefasebisTvis. 

Seswavlil iqna mzesumziras da bambis samrewvelo jiSebis Teslis saSualo 

defeqturoba; TiToeuli jiSidan ganisazRvra eqstrahirebuli zeTebis saSualo mJa-
vuri ricxvi da miRebuli monacemebis safuZvelze gaangariSebul iqna zeTis mJavuri 

ricxvis saSualo kvadratuli gadaxra (ix. cxrili). 
 

Teslis defeqturobasa da zeTis mJavur ricxvs Soris urTierTkavSiris  

dasadgenad Catarebuli eqsperimentis monacemebis Sedegebi 

Teslis 
samrewvelo 

jiSi 

Teslis saSualo 
defeqturoba, 

% 

Teslis zeTis 
saSualo mJavuri 

ricxvi, 
mg КОН/g 

zeTis mJavuri 
ricxvis saSualo 

kvadratuli gadaxra, 
mg КОН/g 

Mzesumziras Tesli 

I 
II 
III 

0,7 
1,4 
4,4 

3,00 
4,00 
5,06 

0,28 
0,47 
1,22 

bambis Tesli 

I 
II 
III 
IV 

0,4 
1,6 
5,4 
22,5 

3,05 
4,01 
5,39 
9,91 

0,42 
0,82 
1,32 
3,15 

  

naxazze ki mocemulia bambis Teslis defeqturobasa da zeTis mJavur ricxvs 

Soris urTierTkavSiris sqema, romlis mixedviTac miRebulia regresuli gantoleba 
0,431,72 2K D   da Aam SemTxvevaSi korelaciis koeficientia 0,97. 

 

 

bambis Teslis defeqturobasa da zeTis mJavur ricxvs  

Soris urTierTkavSiris sqema 

 

2 

8 

6 

4 

8 4 12 16 D,% 0 20 

K,мгKOH/г 
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daskvna 

zeTovani Teslis defeqturobasa da zeTis mJavur ricxvs Soris arsebuli ur-

TierTdamokidebuleba gamoyenebul iqna bambis teqnikur jiSebze standartis axal 

proeqtSi, romelic iTvaliswinebs Teslis klasifikacias zeTis xarisxis mixedviT. 

arastandartuli da defeqturi Teslebis maRalmJavuri nedleulis partiebi-
dan mizanSewonilia gamomuSavdes zeTi teqnikuri saWiroebisaTvis. am dros rafi-
nirebis danakargebi dayvanili unda iyos minimumamde. 

 
 
 

 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

1. Паронян В. Х. Технология жиров и жирозаменителей. М.: ДеЛипринт, 2006. - 140 с. 
2. ГОСТ 5895-75 Семена хлопчатника. Сортовые и посевные качества (Технические условия). 
3. ГОСТ 5947-68 Семена хлопчатника технические. Технические условия (с Изменениями № 1, 2, 

3, 4). 
4. ГОСТ 9576-84 Семена подсолнечника. Сортовые и посевные качества (Технические условия). 
5. ГОСТ 22391-2015 Подсолнечник (Технические условия). 



107 
 

AGRICULTURE 
 
 

INTERRELATION BETWEEN THE DEFECTS OF OILY RAW MATERIALS  
AND OIL ACID NUMBER 
M. Siradze, G. Kvartskhava  
(Georgian Technical University) 

 
Resume: The dependence of the acid number on the non standard raw materials of sunflower and cotton 

is studied. 
The results of the research related  to  the interralation between sunflower and cotton raw materials 

defects and oil acid number are presented. It is computed by the regression equation. In this case the correlation 
coefficient is 0.97 (cotton raw material case). 

Obtained relation is used for technical sunflower and cotton seeds, in line with the norms of non-standard 
quality of the seeds.  

 
Key words: Acid number; correlation coefficient; cotton raw material; regression equation; sunflower.  

 
 
 
 

СЕЛЬСКОЕ ХОЗЯЙСТВО 
 

 

ВЗАИМОСВИЯЗЬ КИСЛОТНОГО ЧИСЛА МАСЛА МАСЛИЧНЫХ СЕМЯН С ИХ 
ДЕФЕКТНОСТЬЮ 

Сирадзе М. Г., Кварцхава Г. Р. 
(Грузинский технический университет) 

 
Резюме. Изучена зависимость кислотного числа масла от нестандартностью сырья подсолнечника 

и хлопчатника. 
Представлены результаты изучения взаимосвязи между кислотным числом масел в семенах хлоп-

чатника их нестандартностью, который вычисляется по уравнению регресии. В этом случае коэффициент 
корреляции равен 0,97. Полученная зависимость использована при установлении на технические семена 
хлопчатника по сортовых норм нестандартности семян. 

 
Ключевые слова: кислотное число; коэффициент корреляции; подсолнечник; уравнение регре-

ссии; хлопковое сырье. 
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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, inglisur da rusul 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; 

 uak (universaluri aTobiTi klasifikacia) kodi. 

 

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 da rusuli teqstebi _ 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 da rusuli reziumeebi sakvanZo sityvebTan erTad _ statiis bo-

loSi. sakvanZo sityvebi samive enaze dalagebuli unda iyos alfabetis mi-

xedviT. reziume Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes 

statiis ZiriTad Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad 

sityvebsa da frazebs); ucxo enebze Targmani unda iyos xarisxiani da eyr-

dnobodes specialur 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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