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geofizika 

 

 

 

ssr kavSiris myinvarebis katalogSi mocemuli saqarTvelos 

myinvarebis farTobis monacemebis koreqtireba  

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: ganxilulia ssr kavSiris myinvarebis katalogSi saqarTvelos myinva-
rebis farTobis monacemebSi daSvebuli uzustobebi, romlebic dadgenilia topo-
grafiuli rukebisa da Tanamgzavruli distanciuri zondirebiT miRebuli Tanamed-
rove monacemebis Sedarebis safuZvelze. Sesworebebis gaTvaliswinebiT warmodgeni-
lia saqarTvelos myinvarebis ganawileba auzebis mixedviT. 

 

sakvanZo sityvebi: Tanamgzavruli distanciuri zondireba; katalogi; კlimatis 

cvlileba; saqarTvelos myinvarebi. 
 

 

Sesavali  

myinvarebis kvlevas dResdReobiT Zalze didi mniSvneloba aqvs, radgan klimatis 

cvlilebis zegavleniT arsebul glaciologiur sakiTxebs daemata klimatis mimdi-
nare cvlilebiT ganpirobebuli myinvarebis degradaciasTan dakavSirebuli proble-
mebi. yvela am sakiTxis gadasawyvetad aucilebelia Tanamgzavruli distanciuri zo-
ndirebis (Tdz) gamoyeneba. am naSromis avtorebis mier Tdz-is saSualebiT [1_3] spe-
cialurad SemuSavebuli meTodologiis safuZvelze ganisazRvra yvela myinvaris Zi-
riTadi maxasiaTeblebi: sigrZe, farTobi, minimaluri da maqsimaluri simaRle. am mo-
nacemebis gansazRvrisaTvis Tdz-is suraTebTan erTad kompleqsurad gamoiyeneboda 

myinvarebis istoriuli monacemebi ssr kavSiris myinvarebis katalogidan (SemdgomSi 

katalogi) myinvarTa ganlagebis sqemebi, eqspertuli daskvnebi. yovelive amis saSua-
lebiT ganxorcielda xarisxis kontrolisa da Sefasebis procedurebi.  

aRsaniSnavia, rom am meTodologiis safuZvelze da maRali sizustis garkveuli 

Tanamgzavruli suraTebis gamoyenebiT SesaZlebeli gaxda Sesabamisi wlebisaTvis 

myinvarebis monacemebis gansazRvra. 
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ZiriTadi nawili 

gasuli saukunis 60–70-ian wlebSi yofil ssr kavSirSi didi moculobis gla-
ciologiuri samuSaoebi Catarda da Seiqmna katalogi. katalogSi dasavleT saqar-
Tvelos myinvarebi ganxilulia dasavleTidan aRmosavleTisaken me-9 tomis 1 gamo-
Svebis 2_6 nawilSi №1-dan №409-mde [4]. aRmosavleT saqarTvelos myinvarebi calke 

ar aris gamoyofili. isini yofili ssr kavSiris kavkasiis myinvarul sistemaSia 

moqceuli da sam sxvadasxva gamoSvebaSia Sesuli [1_3]. maTi amokreba moxda myinva-
ruli auzebis mixedviT. Tdz-is monacemebisa da avtorebis mier SemuSavebuli meTo-
dologiis safuZvelze [4] ganisazRvra TiToeuli myinvaris konturi da katalogSi 

moyvanili maxasiTeblebi (maqsimaluri sigrZe, farTobi, minimaluri da maqsimaluri 

simaRleebi, firnis xazis simaRle, ablaciis aris farTobi).  

myinvarebis identificirebisaTvis ZiriTadad gamoyenebulia myinvarebis kata-
logSi moyvanili sqemebi, sadac naCvenebia myinvarebisa da Sesabamis mdinareTa au-
zebis mdebareoba da XX saukunis 60-iani wlebis topografiuli rukebi.  

naxazze warmodgenilia dasavleT saqarTvelos myinvaruli auzebis ganlagebis 

saerTo sqema, romlis sazRvrebSic ganlagebulia katalogSi miTiTebul suraTebze 

(4_12) naCvenebi myinvarebi. sul 409 myinvari [4]. 

aqve unda aRiniSnos, rom katalogSi saerTo sqemis warweris qveS miTiTebulia 

4_12 suraTebis sazRvrebSi ganlagebuli myinvarebis nomrebi: 4 _ myinvarebi #1_61, 

5 – myinvarebi #62_136, 6 _ myinvarebi #137_247, 7 _ myinvarebi #248_310, 8 _ myinvarebi 

#311_341 da #351_358, 9 _ myinvarebi #342_350, 10 _ myinvarebi #359_376, 11 _ myinvarebi 

#377_418, 12 – myinvarebi #419_427. e. i. sul sqemebze warmodgenilia 427 myinvari, 

rac ar Seesabameba katalogis Sesabamis sqemebze mocemul nomrebs, sadac saboloo 

jamSi myinvarebis raodenobaa 409 (naxazis warweris qveS miTiTebuli myinvarebis 

nomrebi dazustebulia Cven mier). 
 

 
 

nax. 1. myinvaruli auzebis ganlagebis saerTo sqema, romlis sazRvrebSic ganlagebulia 

katalogis 4_12 suraTebze naCvenebi myinvarebi. 4 _ myinvarebi #1_61, 5 _ myinvarebi #62_136, 

6 _ myinvarebi #137_243, 7 _ myinvarebi #244_295, 8 _ myinvarebi #296_325 da #335_342, 9 _ 

myinvarebi #326_334, 10 _ myinvarebi #343_360, 11 _ myinvarebi #361_400, 12 _−myinvarebi #401_409 
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Tdz-is monacemebsa da katalogis monacemebs Soris daaxloebiT 50-wliani dro-
Si sxvaoba wina pirobas qmnis myinvarul auzebSi myinvarebis dnobis Sesafaseblad, 

rac safuZvlad daedo kvlevebs myinvarebze klimatis mimdinare cvlilebis zegav-
lenis Sesaswavlad. Tdz-is monacemebiT miRebuli saqarTvelos myinvarebis kontu-
rebisa da gasuli saukunis 60-iani wlebis topografiul rukebze asaxuli myinva-
rebis konturebTan Sedarebam cxadyo, rom daaxloebiT bolo 50 wlis ganmavlobaSi 

saqarTvelos yvela myinvaris farTobi Semcirda. calkeuli myinvarebisaTvis kata-
logSi moyvanili farTobis monacemebi ufro naklebi aRmoCnda, vidre Tdz-iT gan-
sazRvruli, rac qmnida yalb suraTs, rom myinvarebis farTobebi 60-ian wlebTan 

SedarebiT gaizarda. Cven SeviswavleT imave periodis topografiul rukebze moy-
vanili myinvarebis konturebi, ramac saSualeba mogvca mogvexdina katalogis ara-
sando monacemebis koreqtireba, anu farTobebis Sesaxeb im monacemebis Sesworeba, 

romlebic ufro naklebi iyo, vidre Tdz-iT miRebuli monacemebi.  
 

cxrili 1 

dasavleT saqarTvelos myinvarebis ganawileba myinvaruli 

auzebis mixedviT 

dasavleT saqarTvelo 

Mmyinvaruli auzebi myinvarebis raodenoba Mmyinvarebis farTobi 

№ saxelwodeba da 

myinvarebis # 

katalogiT 

zoma Kkat. Tdz Δ kat Tdz Δ 

1 bzifi 

1_13 

mcire 8 7 1 2.3 1.8 0.5 

saSualo 5 2 3 4.8 1.4 3.4 

didi 0 0 0 0 0 0 

sul 13 9 4 7.1 3.2 3.9 

2 kelasuri 

14_16 

mcire 2 0 2 0.7 0 0.7 

saSualo 1 1 0 0.8 0.7 0.1 

didi 0 0 0 0 0 0 

sul 3 1 2 1.5 0.7 0.8 

3 kodori 

17_136 

mcire 80 71 9 21.8 16.7 5.1 

saSualo 36 19 17 35.1 18.4 16.7 

didi 4 1 3 11.6 3.9 7.7 

sul 120 91 29 68.5 39 29.5 

4 enguri 

137_295, 297_331 

 

mcire 107 82 25 25.5 21.3 4.2 

saSualo 60 47 13 66.2 49.2 17 

didi 27 24 3 213.5 165.9 47.6 

sul 194 153 41 305.2 236.4 68.8 

5 xobiswyali 

332_334 

mcire 3 1 2 0.4 0.1 0.3 

saSualo 0 0 0 0 0 0 

didi 0 0 0 0 0 0 

sul 3 1 2 0.4 0.1 0.3 

6 rioni 

296, 335_409 

mcire 36 47 -11 9.2 11.3 -2.1 

saSualo 29 13 16 28.2 14.6 13.6 

didi 11 8 3 36 25.9 10.1 

sul 76 68 8 73.4 51.8 21.6 

7 sul 409 323 86 456.1 331.2 124.9 
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dasavleT saqarTveloSi katalogis mixedviT aRricxuli 409 myinvaridan saeWvo 

aRmoCnda 108 myinvaris farTobebis monacemebi (arsebulis 26.4 %), romlebic Sesworda 

topografiuli rukebis gamoyenebiT. aRmosavleT saqarTveloSi ki 132 myinvari aRiric-
xeboda. aqedan Sesworda 7 myinvaris farTobebis mniSvneloba (arsebulis 5.3 %). mTli-
anobaSi Sesworda 115 myinvaris farTobebis mniSvnelobebi (arsebulis 21.3 %). 

saqarTveloSi 12 myinvaruli auzia, aqedan 6 dasavleT saqarTveloSia (cxrili 

1) da 6 _ aRmosavleT saqarTveloSi (cxrili 2).  
 
 

cxrili 2 

aRmosavleT saqarTvelos myinvarebis ganawileba myinvaruli  

auzebis mixedviT 

aRmosavleT saqarTvelo 

myinvaruli auzebi myinvarebis raodenoba Mmyinvarebis farTobi 

№ saxelwodeba da 

myinvarebis # 

katalogiT 

zoma Kkat. Tdz Δ kat Tdz Δ 

1 liaxvi 

1_22 [5] 

 

mcire 20 3 17 4.1 0.6 3.5 

saSualo 2 1 1 2.5 1 1.5 

didi 0 0  0 0 0 

sul 22 4 18 6.6 1.6 5 

2 aragvi 

23_27 [5] 

mcire 4 1 3 0.8 0.3 0.5 

saSualo 1 0 1 0.8 0 0.8 

didi 0 0 0 0 0 0 

sul 5 1 4 1.6 0.3 1.3 

3 Tergi 

44_111 [6] 

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 

4 asa 

1_3 [7] 

mcire 2 3 -1 0.8 1.0 -0.2 

saSualo 1 0 1 0.6 0 0.6 

didi 0 0 0 0 0 0 

sul 3 3 0 1.4 1.0 0.4 

5 arRuni 

10_15 [6] 

mcire 6 1 5 1.0 0.1 0.9 

saSualo 0 0 0 0 0 0 

didi 0 0 0 0 0 0 

sul 6 1 5 1.0 0.1 0.9 

 

6 

piriqiTa ala-

zani 

6_33 6_19 [7], 

20_33 [6] 

mcire 25 16 9 6.7 3.3 3.4 

saSualo 3 0 3 2.1 0 2.1 

didi 0 0 0 0 0 0 

sul 28 16 12 8.8 3.3 5.5 

7 sul 132 60 72 86.9 45.8 41.1 

 

cxrilebSiDmoyvanilia mdinaris auzebis mixedviT myinvarul auzebSi arsebuli 

myinvarebis raodenoba da Sesabamisi farTobebi rogorc katalogis, ise Tdz-is mo-
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nacemebiT. rogorc aRvniSneT, dasavleT saqarTvelos yvela myinvari Tanmimdevru-
lad №1-dan №409-mde warmodgenilia katalogis erT [4], xolo aRmosavleT saqar-

Tvelos myinvarebis maxasiaTeblebi _ sam sxvadasxva gamoSvebaSi [5_7]. 

me-2 cxrilSi aRmosavleT saqarTvelos myinvarebis nomerTan miTiTebulia Se-
sabamisi literatura. Sesworebebis gaTvaliswinebiT cxrilebSi myinvarebis far-
Tobebis zomebis Sesabamisad Setanilia sam jgufad ganawilebis Sedegebi. farTobis 

mixedviT dayofis sazRvrebia: mcire myinvarebis _− 0,1-dan 0,5 km2-mde, saSualo myin-
varebis _ 0,5-dan 2,0 km2-mde, xolo didi zomis myinvarebisa _ 2,0 km2 da meti [8]. 

msoflio myinvarebis katalogis eleqtronuli versia (World Glacier Inventory 
/akronimi WGI/) yofili ssr kavSiris teritoriisaTvis Sedgenilia ssr kavSiris 

myinvarebis katalogis nabeWdi versiis safuZvelze. 

gasuli saukunis 90-ian wlebSi ssr kavSiris myinvarebis katalogis ZiriTadi 

cxrilis nabeWdi formati gadayvanilia eleqtronul WGI-is formatSi ruseTis mec-

nierebaTa akademiis geografiis institutis glaciologiis ganyofilebis TanamSro-

mlebis mier akademikos v. kotliakovis xelmZRvanelobiT. sxvadasxva mizezis gamo 

versia, romelic inaxeba aSS-is Tovlisa da yinulis erovnul centrSi (National Snow 
and Ice Data Center /akronimi NSIDC/), Seicavs Secdomebs da gamotovebul adgilebs. wle-

bis Semdeg amis gamosworebas Seecadnen amave institutis TanamSromlebi da Seqmnes 

eleqtronuli versia: „Ледниковые системы в Каталоге ледников СССР в формате WGI“, rom-
liTac Cvenc vsargeblobT. 

vTqvaT, ucxoel mkvlevars surs imis gageba, Tu romel auzSi mdebareobs mis-
Tvis saintereso myinvari. amisaTvis man msoflio myinvarebis katalogSi (WGI) unda 
moiZios am myinvaris saidentifikacio kodi, romelic 12 simbolosganaa Sedgenili. 

magaliTisaTvis moviyvanoT myinvar SU4G08011058-is saidentifikacio kodis gaS-
ifvra:  

1. SU – myinvari mdebareobs yofil ssr kavSirSi; 

2. 4 – myinvari mdebareobs evropaSi; 

3. G − myinvari miekuTvneba md. Tergis auzs; 

4. 08 – unda moviZioT me-8 tomSi. 

5. 0 – 0 gamoSvebaSi 

6. 11 – me-11 nawilSi;  

7. 058 – rigiTi nomriT 58.  

marTlac, rogorc me-2 cxrilidan Cans, myinvari №58 mdebareobs md. Tergis 

auzSi da mis Sesaxeb monacemebi warmodgenilia me-8 tomis me-11 nawilSi [6]. 

aqve SevniSnavT, rom eleqtronul versiaSi auzebi xSir SemTxvevaSi araswo-

radaa miTiTebuli, magram, Tu cnobilia myinvaris nomeri, maSin 1-li da me-2 cxrilis 

saSualebiT auzebis mixedviT dazustebulad SeiZleba ganisazRvros myinvaris mde-

bareoba. 
 

                                                 
 [2]-Si mocemulia saqarTvelos myinvarebis dayofa sam jgufad da maTi sazRvrebi. 

mcire myinvarebis qveda sazRvari avtorebis mier aris damatebuli gamomdinare iqidan, rom 

katalogSi aRricxuli yvela myinvaris farTobi 0.1 km2-ze metia, xolo Tovlnarebi, romelTa 

farTobi 0.1 km2-ze naklebia, ar ganixileba. 
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daskvna 

amrigad, ssr kavSiris myinvarebis katalogSi saqarTvelos myinvarebis farTo-
bis monacemebSi daSvebulia uzustobebi, romlebic aRmoCenilia Tdz-is safuZvelze 

da dazustda topografiuli rukebis gamoyenebiT. 

dasavleT saqarTveloSi katalogis mixedviT aRricxuli 409 myinvaridan 108 

myinvaris farTobebis monacemebSi (katalogSi arsebulis 26.4 %) gamovlinda uzus-
tobebi Tanamgzavruli distanciuri zondirebis safuZvelze, romlebic Sesworda 

topografiuli rukebis gamoyenebiT. 

aRmosavleT saqarTveloSi katalogis mixedviT 132 myinvaria. Tanamgzavruli 

distanciuri zondirebis safuZvelze gamovlinda uzustoba 7 myinvaris farTobebis 

monacemebSi (katalogSi arsebuli raodenobis 5.3 %), romlebic შesworda topogra-
fiuli rukebis gamoyenebiT. 

sul Sesworda 115 myinvaris farTobebis mniSvnelobebi (katalogSi arsebuli 

raodenobis 21.3 %).  

am Sesworebebis gaTvaliswinebiT da dasavleT da aRmosavleT saqarTvelos myi-
nvarebis auzebis mixedviT Sedgenilia ganawilebis cxrilebi. vinaidan msoflio myin-
varebis katalogis eleqtronul versiaSi auzebi xSir SemTxvevaSi arasworadaa miTi-
Tebuli, amitom myinvaris nomris codnis SemTxvevaSi zemoaRniSnuli cxrilebis sa-
SualebiT auzebis mixedviT dazustebulad SeiZleba ganisazRvros myinvaris mde-
bareoba. 
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GEOPHYSICS 
 
 

CORRECTION OF DATA ON GEORGIAN GLACIERS AREA IN THE CATALOG  
OF GLACIERS OF THE USSR 
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 paper considers glacier’s data inaccuracies existing in the Catalog of glaciers of the USSR, 

which were revealed based on satellite remote sensing and were corrected by use of topographic map data. 
With these corrections, a table of the distribution of Georgian glaciers among glacial basins is presented.  

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

 
 
 
 

ГЕОФИЗИКА 
 

 

УТОЧНЕНИЕ ДАННЫХ О ПЛОЩАДИ ЛЕДНИКОВ В КАТАЛОГЕ  
ЛЕДНИКОВ СССР 

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

 
Резюме. Рассмотрены неточности, допущенные в данных о площади ледников в Каталоге лед-

ников СССР, выявленные на основе данных спутникового дистанционного зондирования и уточнен-
ные с помощью топографических карт. С учетом этих исправлений представлена таблица распределе-
ния ледников Грузии по ледниковым бассейнам. 

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

зондирование. 
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mikrobiologia 

 

 

 

mcenareuli warmoSobis konservantiT damzadebuli moxarSuli 

Zexveulis mikrobiologiuri kontroli Senaxvisas 

guram tyemalaZe, giuli gogoli, jemal naWyebia, goCa WumburiZe 

(saqarTvelos teqnikuri universiteti, bioracionaluri teqnologiebis kvleviTi 
centri) 

 

 

reziume: gamokvlevebi Catarda ISO 22 000 serტifikatis mqone qarTuli xorcpro-

duqtebis mwarmoebeli kompania `iverias~ da bioracionaluri teqnologiebis kvle-

viTi centris bazaze. Seswavlilia konservant BOMBAL®ASC SUPER-is nacvlad TavSa-

vas, begqondarasa da ombalos narevis eqstraqtis SereviT damzadebuli moxarSuli 

Zexveulis mikrobiologiuri suraTis dinamika Senaxvisas. damzadebidan me-10, me-20 

da 30-e dReebSi Catarebulma baqteriologiurma gamokvlevebma aCvena, rom rogorc 

sacdel, ise sakontrolo nimuSebis 1 g farSSi narCeni saprofit-sporovani formebis 

raodenoba meryeobda 50_175-is farglebSi, xolo adamianis jamrTelobaze uaryofi-

Tad moqmedi paTogenuri da pirobiT-paTogenuri mikroorganizmebi: eSerixiebi, sal-

monelebi, proteusi da anaerobebi (CL.perfringens, CL.septicum, CL.oedematiens, CL.chauvoei) 
saerTod ar iqna aRmoCenili. 

 

sakvanZo sityvebi: konservanti; moxarSuli Zexvi; mikrobuli dabinZureba; paTo-
genuri mikrobebi; uvnebloba. 

 

 

Sesavali  

xorcisa da xorcproduqtebis mikrobuli dabinZurebis (kontaminacia) proble-
mis gadaWra upirvelesi mniSvnelobis sakiTxia, vinaidan isini baqteriebisaTvis idea-
lur sakveb ares warmoadgenen. am mxriv arc Zexveulia gamonaklisi, romelic, dam-
zadebis specifikidan gamomdinare, gamoirCeva mikrobuli dabinZurebis maRali do-
niT; es aris imis mizezi, rom tradiciuli teqnologiiT damzadebuli Zexveuli 

miekuTvneba malfuWebad sasursaTo produqts, xolo Senaxvisas es procesi ZiriTa-
dad ganpirobebulia mikroorganizmebis moqmedebiT [1].  

cnobilia, rom damzadebis procesSi Zexvis farSSi mikroorganizmebi xvdeba 

sxvadasxva gziT, xolo maTi raodenoba (dabinZurebis xarisxi) damokidebulia war-
moebis sanitariul-higienur pirobebze, nedleulis mdgomareobaze, agreTve damu-
Savebis teqnologiuri reJimisa da moTxovnebis dacvaze. 

literaturuli wyaroebis monacemebiT Zexvis farSis mikrofloraSi SeiZleba Se-
gvxvdes rogorc nawlavis jgufis baqteriebi, ise enterokokebi da sxv. Cveulebriv, 

Zexvis 1 g farSSi mikrobebis raodenobam SeiZleba Seadginos 105_107; amasTan, batonis 

centralur nawilSi maTi raodenoba bevrad ufro metia, vidre periferiaze [2_4]. 
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ra Tqma unda, Zexveulis mikrobuli dabinZurebis xarisxi gavlenas axdens mza 

nawarmis Senaxvis xangZlivobaze, rasac, Tavis mxriv, ganapirobebs misi asortimenti, 

Senaxvis pirobebi (temperatura, tenianoba) da vadebi [5]. 

Zexveulis nairsaxeobaTa Soris moxarSuli Zexvi SedarebiT swrafad fuWdeba, 

rac gamowveulia mikroorganizmebis cxovelmoqmedebisaTvis optimaluri garemoTi 

da produqtis maRali tenianobiT. Ees aris imis mizezi, rom damzadebis momentidan 

moxarSuli Zexveulis Senaxvis maqsimaluri vada (ara umetes +8 0C temperaturisa 
da 70_75 % fardobiTi tenianobis pirobebSi), xarisxidan gamomdinare, 48_72 sT-ia 

[6,7]. amasTan, problema isaa, rom sacalo vaWrobis obieqtebSi aseT mokle periodSi 

ver axerxebdnen produqtis realizacias da zaraldebodnen. es iyo imis erT-erTi 

winapiroba, rom SemoTavazebul iqna Senaxvis gamaxangZlivebeli sxvadasxva danamati, 

e.w. konservantebi. 

moxarSuli Zexveulis damzadebisas saqarTvelos xorcis gadamamuSavebeli sa-

warmoebi upiratesobas aniWeben germanuli kompania `VAN HEES~-is kompleqsuri sak-

vebdanamatis ̀ bombalis“ erT-erT nairsaxeobas _ ̀ BOMBAL® ASC SUPER~-s [8], romlis 

SedgenilobaSi ZiriTadad Sedis sami qimiuri nivTiereba: natriumis pirosulfiti 

(E223), natriumis acetati (E226) da natriumis citrati (E331). samecniero literatu-

raSi [9] aRniSnulia, rom SesaZlebelia am nivTierebebma uaryofiTad imoqmedos ada-

mianis jamrTelobaze: gamoiwvios alergiuli reaqcia, kuW-nawlavis daavadebebi da 

sxv. maTi miReba ar aris rekomendebuli aseve im pirebisaTvis, visac awuxebs RviZli, 

Tirkmlebi, sisxlnaklebobis problema da a.S.  

samuSao hipotezis damuSavebisas bombalis (da sxva konservantebis) momxmareb-

lis organizmze SesaZlo uaryofiTi zemoqmedebis farTo speqtris Tavidan acile-

bis, uares SemTxvevaSi minimumamde Semcirebis, mizniT gadavwyviteT maTi Secvla 

velur bunebaSi da kulturaSi gavrcelebuli mcenareuli nedleuliT. samecniero 

literaturis analizma cxadyo, rom am mxriv metad saintereso iyo TavSava (Origanum 
vulgare L), begqondara (Thumus) da ombalo (Mentha pulegium), romlebic odiTganve gam-

oiyeneboda fitoTerapiaSi, rogorc baqtericiduli, anTebis sawinaaRmdego, Wrilo-

bis Sexorcebis damaCqarebeli saSualeba. Ddadgenilia, rom maT am Rirsebebs Ziri-
Tadad ganapirobebs eTerzeTebi, romelTa 40_50 %-mde warmodgenilia baqtericidu-
li da antidamJangavi Tvisebis mqone TimoliTa da karvakroliT [10_12]. 

 

 

ZiriTadi nawili 

samecniero-sawarmoo eqsperimenti Catarda ISO 22 000 saerTaSoriso serTifika-
tis mflobeli qarTuli xorcproduqtebis mwarmoebeli kompania `iverias“ bazaze. 

cdis obieqti iyo moxarSuli Zexveuli „mWle eqstra~, romelsac sawarmos mier 

gamoSvebul produqciaSi maRali wili ukavia.  

Cven mier SerCeuli mcenareebisagan winaswar momzadebuli eqstraqti Setanil 

iqna sacdeli Zexveulis farSSi vaკuum-kuterze (Semrevze) damuSavebisas [13], xolo 

sakontrolod gamoviyeneT sawarmoSi miRebuli teqnologiiT damzadebuli nawarmi. 

sacdeli da sakontrolo Zexveulis damzadebis teqnologia iyo identuri. mza 

nawarmis sawarmoo xazze +12 0C temperaturamde gacivebis Semdeg baqteriologiuri 

kvlevisaTvis SerCeuli nimuSebi movaTavseT macivarSi da vinaxavdiT +3... +6 0C tem-
peraturaze 30 dRis ganmavlobaSi. 
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meTodikiT gansazRvruli pirobebis Sesabamisad, ZexveulSi mikrobuli ujre-
debis saerTo raodenobis, maTi saxeobrivi Sedgenilobisa da uvneblobis xarisxis 

dasadgenad baqteriologiuri kvleva CavatareT bioracionaluri teqnologiebis 

kvleviTi centris (BrTRC) sagamocdo laboratoriis mikrobiologiis ganyofilebaSi 

damzadebidan me-10, me-20 da 30-e dRes. 

mza nawarmSi baqteriebis saerTo raodenobisa da paTogenuri formebis arse-
bobas vadgendiT aprobirebuli meTodikebis gamoyenebiT [4, 14, 15], kerZod: 

 narCeni mikrofloris saerTo raodenobis dasadgenad Zexvis batonis bolodan 

5 sm-ze da mis centralur zonaSi viRebdiT Zexvis nimuSs, vaclidiT garsacms 

da vwonidiT laboratoriul sasworze 0.4 ml-is odenobiT; awonili nimuSi ga-
dagvqonda sterilur petris finjnebSi, vasxamdiT +45 0C-mde gagrilebul xorc-
peptonian agars (xpa), vaxuravdiT saxuravs da vdgamdiT TermostatSi +37 0C tem-
peraturaze. aseT pirobebSi 48 sT-is eqspoziciis Semdeg viTvlidiT gazrdili 

koloniebis raodenobas da 1 g produqtSi maTi raodenobis dasadgenad miRebul 

ricxvs vamravlebdiT 25-ze (nax. 1 da nax. 2); 
 

  
nax. 1. nax. 2. 

 

 paTogenuri da pirobiT-paTogenuri formebis gamosavlenad imave wertilebidan 

aRebuli daaxloebiT 1 g masis nimuSi gadagvqonda rodinSi, 1:10 SefardebiT va-
matebdiT fiziologiur xsnars, vsresdiT 5 wT-is ganmavlobaSi, xolo miRebuli 

wylisa da farSis narevs vaTavsebdiT sterilur sinjaraSi; 

 eSerixiebisa da salmonelebis gamosavlenad am masidan maryuJiT viRebdiT 0.1 ml-s, 

vTesavdiT endos agarian petris finjanze da 24 sT-is ganmavlobaSi vtovebdiT 

TermostatSi +37 0C-ze;  
 proteusis gamosavlenad sinjaraSi dairibebul xpa-ze Segvqonda 0.2 ml raode-

nobis narevi masa. baqteriuli dabinZurebis SemTxvevaSi kondensatidan maRla 

unda aRniSnuliyo koloniebis mcocavi zrda;  

 anaerobebis aRmosaCenad 0.5_1 ml sinji SevitaneT RviZlis bulionian (kit-ta-
rocis bulioni) or sinjaraSi. sinjis Setanis win vaxdendiT bulionis regene-
racias Jangbadis gaclis mizniT. RviZlis bulioni daculi iyo haeris moqmede-
bisagan vazelinis zeTiT. CaTesvis Semdeg erT sinjaras vacxelebdiT +80 0C-mde, 



19 
 

ris Semdegac orive sinjaras 2-3 dRiT vaTavsebdiT TermostatSi +37 0C-ze. nia-
dagis SemRvrevis SemTxvevaSi vaxdendiT gadaTesvas xpa-ze, 2 %-iani glukoziT 

(sinjaraSi agari Segvqonda maRali svetiT 9 ml-is odenobiT). dabinZurebis Sem-
TxvevaSi anaerobebi gaizrdeboda agaris siRrmeSi.K 

kvlevis Sedegebi. mikrobiologiuri gamokvlevebi Catarda sam etapad, me-10, me-

20 da 30-e dRes. petris finjnebze koloniebis SeuiaraRebeli TvaliT daTvalierebam 

da mikroskopulma gasinjvam cxadyo, rom mikroorganizmebi miekuTvnebian bac.suptilis 
da bac.mezenterikus aerobul, sporawarmomqnel saprofitebs.  

arsebuli teqnikuri moTxovnebis mixedviT 1 g normalur, uvnebel ZexveulSi 

narCeni saprofituli mikrobebis raodenoba SeiZleba iyos ramdenime aseuli. am 

mxriv Cveni kvlevis Sedegebi SeiZleba damakmayofileblad CaiTvalos. amaze metyve-
lebs cxrili, romlis monacemebis Tanaxmad Seswavlis sxvadasxva etapze sacdel 

da sakontrolo nimuSebSi es maCvenebeli meryeobda 50_175-is farglebSi. 
 

mikrobiologiuri gamokvlevis Sedegebi 

Zexvis batonis 
saxe 

sinjis 
aRebis 

wertili 

mikrobebis 
raodenoba 

eSeri-
xiebi 

salmone-
lebi 

proteusi 
anaero-
bebi 

Ddamzadebidan me-10 dRes 
sacdeli bolo 6X25=150 0 0 0 0 

Sua 2X25=50 0 0 0 0 
sakontrolo bolo 5X25=125 0 0 0 0 

Sua 6X25=150 0 0 0 0 
Ddamzadebidan me-20 dRes 

sacdeli bolo 2X25=50 0 0 0 0 
Sua 1X25=25 0 0 0 0 

sakontrolo* - - - - - - 
Ddamzadebidan 30-e dRes 

sacdeli bolo 4X25=100 0 0 0 0 
Sua 7X25=175 0 0 0 0 

sakontrolo bolo 2X25=50 0 0 0 0 
Sua 5X25=125 0 0 0 0 

*SeniSvna: damzadebidan me-20 dRes sakontrolo nimuSSi baqteriologiuri gamokvleva ar 
Catarebula. 

  
sxvadasxva saxeobis baqteriebis mza produqtSi SesaZlo arsebobis gamosavle-

nad Catarebulma cdebma cxadyo, rom Senaxvisa da gamokvlevis arc erT etapze 

rogorc sakontrolo, ise sacdel nimuSebSi eSerixiebis, salmonelebis, proteusis 

da anaerobuli (CL.perfringens, CL.septicum, CL.oedematiens, CLChauvoei da sxv.) mikroorga-
nizmebis arseboba ar aRiniSneboda. 

 

 

daskvna 

Catarebuli gamokvlevis safuZvelze SeiZleba davaskvnaT:  

 sawarmoSi miRebuli teqnologiiTa da Cven mier SeTavazebuli konservantiT 

damzadebuli Zexvis nimuSebis mikroorganizmebi miekuTvneba Bac.suptilis da Bac. 
mezentericus saprofit-sporovan mikrofloras; 
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 gamokvlevis arc erT etapze sacdel da sakontrolo nimuSebSi saprofituli 

mikrobebis raodenoba ar aRemateba uvnebeli produqtisaTvis standartiT ga-
Tvaliswinebul raodenobas (105-107 1 g). amasTan, Senaxvisas aRiniSneba mikro-
bebis raodenobis cvalebadobis garkveuli tendenciebi; 

 sacdel da sakontrolo nimuSebSi ar aris aRmoCenili paTogenuri da piro-
biT-paTogenuri (eSerixiebi, salmonelebi, proteusi da anaerobi) mikroorga-
nizmebi, rac maT uvneblobaze metyvelebs; 

 zogadad, mza nawarmSi saprofit-sporovani mikrofloris normaze dabali 

raodenoba miuTiTebs sawarmos mier sanitariul-higienuri pirobebisa da pro-
duqtis damzadebis teqnologiuri reJimis normebis dacvaze. 

Cven mier SeTavazebuli TavSavas, begqondarasa da ombalos eqstraqtis 100 kg 

ZiriTad nedleulze gadaangariSebiT 1,5 l-is damateba moxarSuli Zexvis erTi TviT 

Senaxvis garantias iZleva. 
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MICROBIOLOGY 
 
 

MICROBIOLOGICAL CONTROL OF BOILED SAUSAGES MADE WITH HERBAL 
PRESERVATIVES DURING STORAGE 
G. Tkemaladze, G. Gogoli, J. Nachkebia, G. Chumburidze  
(Georgian Technical University, Center for Biotechnological Research) 

 
Resume: The studies were carried out on the basis of the Georgian meat products manufacturing com-

pany „Iveria~ which holds the ISO 22 000 certificate and in the center for biotechnological research. We’ve 
studied the effect of replacing the preservative „BOMBAL®ASC SUPER~ with an extract from plants: thyme, 
marjoram and flea mint, on the microbiological picture of boiled sausage during storage. Bacteriological stud-
ies were carried out on the 10th, 20th, and 30th days from the date of manufacture. It was established that in 
sausage stuffing the number of saprophytic and spore forms of microorganisms does not exceed the norm and 
ranged from 50-175 pieces in 1 gram of the finished product. At the same time, pathogenic and conditionally 
pathogenic microorganisms: Esherichia, Salmonella, Proteus, Anaerobic (CL.perfringens, CL.septicum, 
CL.oedematiens, CL.chauvoei) that are dangerous to the health of consumers were not found in the product.  

 
Key words: Boiled sausage; microbial contamination; preservatives; pathogenic microbes; safety.  

 
 
 
 

МИКРОБИОЛОГИЯ 
 

 

МИКРОБИОЛОГИЧЕСКИЙ КОНТРОЛЬ ВАРЕННЫХ КОЛБАС  
С РАСТИТЕЛЬНЫМИ КОНСЕРВАНТАМИ ПРИ ХРАНЕНИИ 

Ткемаладзе Г. Ш ., Гоголи Г. И., Начкебия Д. В., Чумбуридзе Г. К. 
(Грузинский технический университет, Центр биотехнологических исследований) 

 
Резюме. Исследования проведены на базе грузинской компании мясопродуктов «Иверия», владе-

ющей сертификатом ISO 22 000, и в центре биотехнологических исследований. Изучали влияние замены 
консерванта BOMBAL®ASC SUPER” экстрактом из растений: чабреца, душицы и мяты блошинной, на 
микробиологическую картину вареного колбасного изделия в процессе хранения. Бактериологические 
исследования проведены на 10-й, 20-й, и 30 день со дня изготовления. Установлено, что в фарше колбас-
ных изделий количество сапрофитных и споровых форм микроорганизмов не превышают норму и коле-
бался в пределах 50-175 штук в 1 грамме готового изделия. Вместе с тем, в продукте не обнаружены 
патогенные и условно патогенные микроорганизмы: ешерихии, сальмонеллы, протеи, анаеробы 
(CL.perfringens CL.septicum, CL.oedematiens, CL.chauvoei) опасные для здоровья потребителей. 

 
Ключевые слова: безопасность; варёная колбаса; консерванты; микробное загрязнение; пато-

генные микробы. 
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bioteqnologia 

 

 

 

evkaliptis eqstraqtis da kalciumis qloridis gavlena yurZnis 

Senaxvisunarianobaze 

maia kuxaleiSvili, Tamar SamaTava, merab JRenti, guliko dvali,  

ekaterine bulauri, Tamar WipaSvili 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: ganxilulia saqarTveloSi introducirebuli sasufre yurZnis ori ji-
Sis: `italia~ da `alfonso levales~ xangrZlivi Senaxvis periodSi ekologiurad 

usafrTxo naerTis _ kalciumis qloridisa (CaCl2) da evkaliptis eqstraqtis kombini-
rebuli xsnaris gamoyeneba da maTi moqmedebis dadgena yurZnis Senaxvisunarianobaze.  

eqsperimentidan Cans, rom Senaxvis dros aRniSnuli kombinirebuli xsnari yur-
Zenze gavrcelebul fitopaTogenur sokoebze damTrgvunvelad moqmedebs. ukeTesi 

Sedegi aCvena yurZnis 2 %-iani CaCl2 +1 %-iani evkaliptis eqstraqtis kombinirebuli 

xsnariT damuSavebam, romlis moqmedebiTac yurZnis fiziologiuri da mikrobiolo-
giuri daavadebebi 8 %-iT Semcirda. 

 

sakvanZo sityvebi: evkaliptis eqstraqti; kalciumis qloridi; mikroorganizmebi; 

yurZeni; Senaxvisunarianoba. 
 

 

Sesavali  

saqarTvelo tradiciulad agraruli qveyanaa, sadac mevenaxeoba uZveles da 

unikalur dargs warmoadgens. niadagur-klimaturi pirobebidan gamomdinare, mas di-

di potenciali aqvs maRali kvbiTi Rirebulebis xarisxiani, saeqsporto sasufre 

yurZnis warmoebisTvis. saqarTveloSi gavrcelebulia saadreo da sagviano periodis 

rogorc adgilobrivi, ise introducirebuli jiSebi [1]. sasufre yurZnis jiSebi 

miekuTvneba malfuWebad produqtTa kategorias, amitom sakmaod maRalia danakargebi 

maTi nedlad Senaxvis dros [2]. 

masala da meTodebi. Senaxvisas periodulad mimarTaven yurZnis gogirdis anhi-

dridiT damuSavebas, an inaxaven mas kaliumis an natriumis metabisulfatTan erTad. 

am dros yurZnis danakargebi minimaluria, rac TavisTavad zrdis mis Senaxvisunar-

ianobas. Tumca aseT pirobebSi Senaxuli yurZeni ar SeiZleba CaiTvalos ekologiu-

rad sufTa produqtad [3, 4]. 

kvlevis mizans warmoadgenda ekologiurad usafrTxo naerTis _ kalciumis 

qloridis (CaCl2) da evkaliptis kombinirebuli xsnaris gavlenis dadgena yurZnis 

Senaxvisunarianobaze. 

cdis obieqtad gamoyenebuli iyo sasufre yurZnis ori jiSi: saqarTveloSi gav-
rcelebuli introducirebuli `italia~ da `alfonso levale~. 
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jiSi `italia~ gamoyvanilia italiaSi. gavrcelebulia samxreT safrangeTSi, un-
greTSi, bulgareTSi. vazi gamoirCeva Zlieri zrdis unariT. kargad itans transpo-
rtirebas [5]. mtevani iwonis 250_300 g-s. mwife yurZenSi Saqrianoba Seadgens 18-19 %-s, 

xolo mJavianoba _ 7_9 g/l-s. simwifeSi iRebs lamaz, Ria moyviTalo Seferilobas. 

srul simwifeSi Sedis seqtembris bolos da oqtombris dasawyisSi [6]. saqarTvelo-
Si, klimaturi pirobebidan gamomdinare, mwifdeba seqtembris pirvel naxevarSi. is 

ZiriTadad gvxvdeba ramdenime fermeris sakoleqcio farTobebze. miuxedavad amisa, 

Tavisi gemuri Tvisebebis gamo, igi sakmaod moTxovnadi jiSia. SesaZlebelia misi 

gavrceleba saqarTvelos mevenaxeobis regionebSi. 

`alfonso levale~ saSualo gviani mwifobis periodis franguli sasufre yur-
Znis jiSia. masSi Saqrianoba, Cveulebriv, ar aWarbebs 17-18 %-s. axasiaTebs maRali 

mJavianoba _ 7_8,7 g/l. mosavlianoba 110_160 c/ha-s aRwevs. yurZnis es jiSi yinvebis 

mimarT aramdgradia. mis mTavar Rirsebas warmoadgens msxvili, lamazi mtevnebi da 

marcvlebi. gamoirCeva maRali sasaqonlo TvisebebiT, uxvmosavliania da SesaZlebe-
lia misi didxans Senaxva [7]. saqarTveloSi aRniSnuli jiSi srul simwifeSi Sedis 

seqtembris meore naxevridan oqtombris dasawyisamde. am jiSmac momxmareblis mxri-
dan didi interesi gamoiwvia, amitom mizanSewonilad miiCnies misi gavrceleba saqa-
rTvelos mevenaxeobis regionebSi, kerZod, klimaturi pirobebidan gamomdinare, kaxe-
Tis regionSi. 

 

 

ZiriTadi nawili 

aRsaniSnavia, rom saqarTveloSi zamTris periodSi sasufre yurZenze didi moT-
xovnaa. amis gamo mecnierTa jgufis mier Seswavlil iqna zemoxsenebuli jiSebis Sena-
xvisunarianoba. 

eqsperimenti Catarda saqarTvelos teqnikuri universitetis bioteqnologiis ce-
ntrSi, sadc damontaJebulia uaxlesi teqnologiiT aRWurvili xilis Sesanaxi kaxas 

tipis macivrebi [POLAIR Standard]. cdaSi gamoyenebuli iyo 1 %-iani CaCl2+2%-iani eka-
liptisa da 2 %-iani CaCl2 + 1 %-iani ekaliptis eqstraqtis kombinirebuli xsnarebi. am 

xsnarebiT moxda yurZnis nimuSebis damuSaveba da 0-1 0C temperaturaze macivarSi Se-
naxva, 90_95 % fardobiTi tenianobis pirobebSi. sakontrolo variantad gamoyenebuli 

iyo daumuSavebeli yurZeni.  

Senaxvidan 60 dRis Semdeg yurZnis orive jiSSi fiziologiuri da mikrobiolo-
giuri daavadebebiT gamowveulma danakargebma Seadgina `italias~ sakontrolo vari-
antSi 2,7 %. 1 %-iani CaCl2 + 2 %-iani evkaliptis eqstraqtiT da 2 %-iani CaCl2 + 1 %-iani 

evkaliptis eqstraqtis xsnariT damuSavebul jiSebSi danakargebi iyo umniSvnelo, 

Sesabamisad, 1,4 da 0,9 %. Senaxvis bolos (120 dRis Semdeg) danakargebma sakontrolo 

variantSi Seadgina 11,2 %, 2 %-iani CaCl2 + 1 %-iani evkaliptis eqstraqtis xsnariT 

damuSavebul variantSi _ 6,8 %, xolo 1 %-iani CaCl2 + 2 %-iani evkaliptis eqstraqtiT 

damuSavebulSi _ 10,3 %. `alfonso levales~ SemTxvevaSi danakargebma 60 dRis Semdeg 

sakontroloSi Seadgina 2,9 %, damuSavebuli xsnarebis gamoyenebisas ki, Sesabamisad, 

1,5 % da 1 %. Senaxvis bolos (120 dRis Semdeg) sakontrolo variantSi danakargebi 

iyo 12,1 %, xolo damuSavebulSi _ 11,4 da 7,3 % (cxrili 1). 
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cxrili 1  

mikrobiologiri da fiziologiuri danakargebi Senaxvidan 60_120 dRis Semdeg 
 

jiSi 60 dRe, % 120 dRe, % 

„italia“   

sakontrolo 2,7 11,2 

1 %-iani CaCl2 + 2 %-iani evka-

liptis eqstaqti 

1,4 10,3 

2 %-iani CaCl2 + 1 %-iani evka-

liptis eqstraqti 

0,9 6,8 

„alfonso levale“   

sakontrolo 2,9 12,1 

1 %-iani CaCl2 + 2 %-iani evka-

liptis eqstaqti 

1,5 11,4 

2 %-iani CaCl2 + 1 %-iani evka-

liptis eqstraqti 

1 7,3 

  

zemoaRniSnuli kombinirebuli naerTebidan ukeTesi Sedegi aCvena nimuSebis da-

muSavebam 2 %-iani CaCl2 + 1 %-iani evkaliptis eqstraqtis xsnariT. sayuradReboa is 

faqti, rom aRniSnuli xsnari ekologiurad sufTa nazavia da am xsnariT damuSa-

vebuli yurZenic ekologiurad sufTa produqts warmoadgens, rac mniSvnelovani 

faqtoria kvebis TvalsazrisiT. 

eqsperimentis farglebSi paralelurad mimdinareobda dakvirveba paTogenuri 

mikroorganizmebiT gamowveul daavadebebze. maT gamosavlenad tardeboda mikrobio-
logiuri analizebi yurZnis orive jiSze _ `italiasa~ da `alfonso levaleze~ (60-

120 dRis ganmavlobaSi), romlebic aseve winaswar iyo damuSavebuli kalciumis qlo-
ridisa (CaCl2-Calcium chloride) da evkaliptis eqstraqtis kombinirebuli xsnariT.  

daavadebuli yurZnidan gamoyofil iqna sufTa kulturebi sxvadasxva myar sak-
veb areze (kartofili, Capeki da MMPA). gakeTda rogorc daavadebuli homogenuri 

masalis, aseve anaTalis analizi. amasTan, moxda gamoyofili sufTa kulturebis 

mikroskopiT daTvaliereba da identifikacia. aRsaniSnavia, rom ̀ alfonso levalesa~ 

da `italias~ Senaxvis dros aRmoCenil iqna mikrobiologiuri daavadebebis gamo-
mwvevi sokoebiBBotrytis cinerea, Penicilium expansum [3, 8, 9,10].  

Senaxvis bolos (120 dRis Semdeg) `italias~ sakontrolo variantSi fitopaTo-
genuri sokoebiT gamowveulma danakargebma Botrytis cinerea-s SemTxvevaSi Seadgina 65 %, 

xolo Penicilium expansum-is SemTxvevaSi _ 47 %. rac Seexeba kombinirebuli xsnariT 

damuSavebul variantebs, ukeTesi Sedegi aCvena yurZnis 2 %-iani CaCl2 + 1 %-iani evka-
liptis eqstraqtis xsnariT damuSavebulma. am situaciaSi mikrobiologiuri danaka-
rgebi iyo Botrytis cinerea-s SemTxvevaSi 49 %, Penicilium expansum-is SemTxvevaSi _ 40 %,  
1 %-iani CaCl2 + 2 %-iani evkaliptis eqstraqtiT damuSavebisas ki Botrytis cinerea-iT gamo-
wveuli danakargebi iyo 58 %, e. i. ufro naklebi sakontrolosTan SedarebiT, xolo 

Penicilium expansum-is SemTxvevaSi _ 43 %. `alfonso levales~ danakargebi iyo sakon-
trolosi Botrytis cinereas SemTxvevaSi _ 64 % da Penicilium expansum-is SemTxvevaSi _ 45 %. 

kombinirebuli xsnariT damuSavebuli variantebidan ukeTesi Sedegi aCvena yurZnis 2 

%-iani CaCl2 + 1 %-iani evkaliptis eqstraqtis xsnariT damuSavebulma. paTogenuri mi-
kroorganizmebiT gamowveulma danakargebma Seadgina Botrytis cinerea-s SemTxvevaSi 48 %, 
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Penicilium expansum-is SemTxvevaSi _ 39 %, xolo 1 %-iani CaCl2 + 2 %-iani evkaliptis 

eqstraqtiT damuSavebisas Botrytis cinerea-Ti gamowveuli danakargebi iyo 56 %, e. i. ufro 

naklebi sakontrolosTan SedarebiT, xolo Penicilium expansum -is SemTxvevaSi _ 41 % 

(cxrili 2).  

 
cxrili 2 

Senaxvis dros kombinirebuli xsnarebis gavlena yurZnis daavadebis  
gamomwvev mikroorganizmebze (%-Si) 

 

jiSi Botrytis cinerea, % Penicilium expansum, % 

`italia~    

sakontrolo 65 47 

1 %-iani CaCl2 + 2 %-iani evka-
liptis eqstraqti 

58 43 

2 %-iani CaCl2 +1 %-iani evka-

liptis eqstraqti 

49 40 

„alfonso levale”   

sakontrolo 64 45 

1 %-iani CaCl2 + 2 %-iani evka-

liptis eqstraqti 

56 41 

2 %-iani CaCl2 +1 %-iani evka-

liptis eqstraqti 

48 39 

  

eqsperimentis monacemebis mixedviT naTlad Cans, rom evkaliptis eqstarqtis da 

CaCl2-is kombinirebuli xsnari efeqturad moqmedebs Senaxvis dros yurZenze gavrce-
lebuli fitopaTogenuri sokoebis daTrgunvaze. ukeTesi Sedegi aCvena yurZnis damu-
Savebam 2 %-iani CaCl2 + 1 %-iani evkaliptis eqstraqtis kombinirebuli xsnariT. `ita-
liaSi~ mikrobiologiuri danakargebi sakontrolosTan SedarebiT Botrytis cinerea-s Sem-
TxvevaSi Semcirda 16 %-iT, xolo `alfonso levaleSi~ _ 13 %-iT. rac Seexeba 

Penicilium expansum-s, `italiaSi~ danakargebi Semcirda 7 %-iT, xolo `alfonso leva-
leSi~ _ 4 %-iT. aqedan gamomdinare, cxadia, rom Cven mier gamoyenebuli preparati 

2 %-iani CaCl2 + 1 %-iani evkaliptis eqstraqtis kombinirebuli xsnari ukeTesad moq-
medebs orive sokos daTrgunvaze, Tumca ufro efeqturia soko Botrytis cinerea-s SemT-
xvevaSi. 

 

 

daskvna 

Catarebuli eqsperimentis Sedegebis mixedviT SeiZleba davaskvnaT, rom zemoT 

ganxiluli yurZnis orive jiSis Senaxvis dros rogorc 60, ise 120 dRis Semdeg 

fiziologiuri da mikrobiologiuri daavadebebiT gamowveuli danakargebi bevrad 

ufro naklebia 2 %-iani CaCl2 +1 %-iani evkaliptis eqstraqtis xsnariT damuSavebul 

variantSi, vidre 1 %-iani CaCl2 + 2 %-iani evkaliptis eqstraqtis xsnariT damuSa-
vebul variantsa da sakontrolo variantSi. amasTan, unda aRiniSnos isic, rom Sena-
xvis bolos kombinirebuli xsnariT damuSavebul nimuSebs sakontrolo variantTan 
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SedarebiT ufro metad hqonda SenarCunebuli kvebiTi Rirebuleba da sasaqonlo 

maCveneblebi. 
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BIOTECHNOLOGY 
 
 

EFFECT OF EUCALYPTUS EXTRACT AND CALCIUM CHLORIDE ON THE 
STORADE ABILITY OF GRAPE 
M. Kukhaleishvili, T. Shamatava, M. Zhgenti, G. Dvali, E. Bulauri, T. Chipashvili  
(Center of Biotechnology of Georgian Technical University) 

 
Resume: The conducted experiment makes it possible to make some conclusions, namely during the 

preservation period, either in its mid (60 day) or the final (120 day) stages, the loss caused by physiological 
and microbiological diseases, was less noticable when processed by 2 % CaCl2 + 1 % eucalyptus extract than 
the loss caused by 1% CaCl2 + 2 % eucalyptus extract and in check options.  

At the same time, it has to be mentioned that at the final stage of preservation, the samples processed by 
combined solution, showed better food and commercial volues.  

 
Key words: Calcium chloride; eucalyptus extract; grape; microorganisms; storage ability.  

 
 
 
 

ВИОТЕХНОЛОГИЯ 
 

 

ВЛИЯНИЕ РАСТВОРА ЭКСТРАКТА ЭВКАЛИПТА И ХЛОРИДА  
КАЛЬЦИЯ НА КАЧЕСТВО ВИНОГРАДА ПРИ ХРАНЕНИИ 

Кухалеишвили М. И., Шаматава Т. Р., Жгенти М. С., Двали Г. Ш.,  
Булаури Е.В.,Чипашвили Т. В. 
(Центр биотехнологии Грузинского технического университета) 

 
Резюме. Проведенный эксперимент позволяет сделать следующие выводы: потери, вызванные 

как физиологическими, так и микробиологическими заболеваниями при хранении обоих сортов вино-
града как в середине (60 дн.) так и в конце (120 дн.) срока хранения, были значительно ниже при обра-
ботке раствором 2 % CaCl2 + 1 % экстракта эвкалипта по сравнению с контрольным вариантм и при 
обработке раствором 1% CaCl2 + 2% экстракта эвкалипта.  

Следует отметить, что образцы, обработанные комбинированным раствором в конце срока 
хранения имеют большую пищевую и товарную ценность, чем в контрольном варианте. 

 
Ключевые слова: виноград; микроорганизмы; хлорид кальция; хранение винограда; эвкалипто-

вый экстракт. 
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botanika 

 

 

 

dasavleT saqarTvelos zogierTi raionis cianoprokariotebis 

(Cyanoprokaryota) Sesaxeb  

lali kuxaleiSvili 

(ilias saxelmwifo universitetis botanikis instituti) 

 

 

reziume: 2014_2018 wlebSi qvemo imereTSi arsebuli zogierTi mRvimisa da maTi 

mimdebare teritoriebis algofloris Seswavlisas gamovlinda 51 saxeoba da saxe-
obis Siga taqsoni cianoprokariotebis (Cyanoprokaryota) ganyofilebidan. maTi siste-
matikuri analizi mocemulia lurjmwvane wyalmcenareTa dRes miRebuli sistemis 

mixedviT. am sistemis Tanaxmad sakvlev raionSi aRmoCenili 51 cianoprokariota 3 

klasSia ganawilebuli. 35 saxeoba da saxeobis Siga taqsoni miekuTvneba Hormogonio-
phyceae-s klass. igi aq warmodgenilia ori rigiT. erTia Oscillatoriales rigi, romelsac 

21 saxeoba ekuTvnis, da meore _ Nostocales rigi, romelic 14 saxeobasa da saxeobis 

Siga taqsons aerTianebs. Chroococcophyceae-s klasi 14 warmomadgenels moicavs. isini 
Chroococcales rigis 2 gvarSia gaerTianebuli. 8 ekuTvnis Gloeocapsa-s gvars; 6 _ Micricy-
stis-is gvars. Chamaesiphonophyceae-s klasidan ki gairkva mxolod 2 saxeoba Pleurocapsales 
rigis 2 sxvadasxva gvaridan.  

SedarebiT gavrcelebuli aRmoCnda Nostoc commune Vaucher ex Bornet & Flahault, ro-
melic mravlad iyo nestian nidagebze Sesaswavli teritoriis tyeebsa da tyis pi-
rebSi. gamdinare wylebSi sakmaod xSirad aRiniSneboda Phormidium autumnale Gomont; 
SedarebiT iSviaTad _ Lyngbya martensiana Meneghini ax Gomont. 

sakvlev regionSi gamovlenili cianoprokariotebis umravlesoba erT an or 

adgilas aRmoCnda da ZiriTadad umniSvnelo raodenobiT. 

51 cianoprokariotadan 47 adre am teritoriisaTvis ar iyo cnobili, cianopro-

kariotebis CamonaTvalSi isini varskvlaviTaa aRniSnuli. 4 saxeoba axalia saqarTve-

losaTvis da isini calke naSromSi iqneba ganxiluli. 

 

sakvanZo sityvebi: gvari; klasi; rigi; saxeoba; cinoprokariota. 
 

 

Sesavali  

20014 – 20018 wlebSi dasavleT saqarTveloSi, kerZod qvemo imereTSi arsebuli 

zogierTi mRvimisa da maTi mimdebare teritoriebis umdablesi mcenareebis Seswa-
vlis mizniT tardeboda eqspediciebi. am periodSi mopovebuli algologiuri masa-
lis damuSavebis Sedegebi daedo safuZvlad winamdebare naSroms. igi gagrZelebaa 

statiebisa [1, 2], romlebSic ganxilulia kaJovani, mwvane, yviTelmwvane da evgleno-
fitovani wyalmcenareebi. amjerad SevexebiT aRniSnul teritoriaze aRmoCenil cia-
noprokariotebs (Cyanoprokaryota). masala aRebulia sxvadasxvagvari wyalsatevidan: 
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mdinareebidan, wyaroebidan, nakadulebidan, tbebidan, xelovnuri auzebidan, agreTve 

teniani kldeebidan, qvebidan da nestiani niadagebidan. Cveni gamokvlevebis dawye-
bamde mocemuli regionis cianoprokariotebis (lurjmwvane wyalmcenareebis) Sesa-
xeb samecniero literaturaSi cnobili iyo 2 Sroma [3, 6], romlebSic sul miTiTe-
bulia 28 cianoprokariota (lurjmwvane wyalmcenare). maTgan uSualod sakvlevi 

teritoriisaTvis mxolod 13 cianoprokariotaa (lurjmwvane wyalmcenare) dasaxe-
lebuli. Cven SevZeliT am ganyofilebidan 51 saxeobisa da saxeobis Siga taqsonis 

gamovlena. 

 

 

ZiriTadi nawili 

qvemo imereTSi arsebuli zogierTi mRvimidan da maTi mimdebare teritoriebi-
dan mopovebuli algologiuri masalis damuSavebis Sedegad gairkva 51 taqsoni cia-
noprokariotebis (Cyanoprokaryota) ganyofilbidan, romelTa identifikaciisaTvis Zi-
riTadad gamoviyeneT sabWoTa kavSiris mtknari wylebis sarkvevi [4]. maTi sistema-
tikuri analizi mocemuli gvaqvs lurjmwvane wyalmcenareebis dRemde miRebuli 

sistemis mixedviT, romlis Tanaxmadac aRniSnul raionSi aRmoCenili cianoproka-
riotebis 51 saxeoba da saxeobis Siga taqsoni 3 klasSia ganawilebuli. maTgan saxe-
obaTa siuxviT (35) liderobs Hormogoniophyceae-s klasi. igi aq ori rigiTaa warmo-
dgenili. erTia Oscillatoriales rigi, romelsac 21 saxeoba ekuTvnis, da meore _ Nostocales 
rigi, 14 saxeobiTa da saxeobis Siga taqsoniT; Oscillatoriales rigSi 7 gvaria gaerTiane-
buli, maT Soris mravalferovnebiT SedarebiT gamorCeulia Phormidium-is gvari. igi 

7 saxeobas moicavs. am mxriv mas CamorCeba gvarebi: Schizothrix da Lyngbya, romlebic, 

Sesabamisad, 5 da 4 saxeobas aerTianebs. am rigis (Oscillatoriales) danarCeni gvarebidan 
Oscillatoria aerTianebs 2 saxeobas, xolo gvarebi Symploca, Microcoleus da Plectonema _ Ti-
To-TiTo saxeobiTaa warmodgenili. 

meore rigi, Nostocales 4 gvars moicavs. maTgan yvelaze mravalricxovania Nostoc-
is gvari. mas 9 saxeoba da saxeobis Siga taqsoni ekuTvnis. saxeobaTa umniSvnelo 

raodenobiT aRiniSna gvarebi: Scytonema-s gvari; mas 3 saxeoba ekuTvnis da TiTo-TiTo 

saxeobaa Calothrix-isa da Hydrocorine-s gvarebidan. Hormogoniophyceae-s klasis warmomad-
genelTagan yvelaze farTod iyo gavrcelebuli Nostoc commune Vaucher ex Bornet & 
Flahault. igi uxvad gvxvdeboda mTel sakvlev teritorize, ZiriTadad ki tyeebsa da 

tyis pirebSi nestian niadagebze, rac imiT unda iyos gamowveuli, rom mocemuli 

regioni saqarTvelos yvelaze Tbil da tenian nawils miekuTvneba [5]. sakmaod farTo 

gavrcelebiT xasiaTdeba agreTveLPhormidium autumnale (C. Agardh) Gomont, romelic gan-
sakuTrebiT mravlad gamdinare da mdgar wylebSia ganviTarebuli. xSirad da didi 

raodenobiT gvxvdeboda agreTve Lyngbya martensiana Meneghini ex Gomont; iSviaTad, magram 

umetesad sakmaod uxvad vpoulobdiT Schizothrix lardacea Gomont-s, Sch. lenormandiana 
Gomont-sa da Nostoc punctiforme Hariot var. populorum Geitler -s. danarCenTagan umravlesoba 

erT an or adgilas vnaxeT umniSvnelo raodenobiT, Tumca iyo gamonaklisebi, ro-
desac erT adgilas aRmoCnda, magram Zalian didi raodenobiT; zogjer masobrivadac. 

aseTebia: Nostoc sphaericum Vaucher ex Bornet & Flahault, N. linckia Bornet ex Bornet & Flahault, N. 
calcicola Brébisson ex Bornet & Flahault, Phormidium ambiguum Gomont, Oscillatoria splendida Greville 
ex Gomont da Schizothrix calcicola Gomont.  
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saxeobaTa simravliT meore adgilzea Chroococcophyceae-s klasi. mis Semadgenlo-
baSi Semavali 14 cianoprokariota Chroococcales rigis 2 gvars ekuTvnis. erTia Gloeo-
capsa-s gvari, romelic 8 saxeobasa da saxeobis Siga taqsons aerTianebs, xolo 

meorea gvari Microcystis; igi 6 warmomadgenels moicavs. 

Chroococcophyceae-s klasidan gamovyofT Gloeocapsa minuta (Kützing) Hollerbach-s. is sxva 
saxeobebTan SedarebiT ufro xSirad gvxvdeboda, Tumca umTavresad Zalian mcire 

raodenobiT. sul or adgilsamyofelSi mivakvlieT Microcystis pulverea (H.C.Wood) Forti f. 
conferta (W.et G.S.West) Elenkin et f. incerta (Lemmermann) Elenkin-s. es ukanaskneli forma (f. 
incerta) orive Sexvedris adgilas didi raodenobiT dafiqsirda. sxvebi mxolod TiTo 

adgilsamyoflidan aRiniSna ZiriTadad mcire raodenobiT. maT Soris zogierTi, ker-
Zod, Gloeocapsa turgida (Kützing) Hollerbach, Microcystis pulverea (H.C.Wood) Forti f. minor Lemmermann, 
M. grevillei (Berkeley) Elenkin emend., Zalian kargad an masobrivad iyo ganviTarebuli. 

mxolod 2 saxeoba aRmoCnda Chamaesiphonophyceae-s klasidan. isini Pleurocapsales 
rigis or sxvadasxva gvars miekuTvneba da TiTo adgilidan aRiniSna. maTgan Oncobyrsa 
cesatiana Rabenhorst iyo sakmaod kargad ganviTarebuli. 

cianoprokariotebiT yvelaze mdidari aRmoCnda kurort wyaltubos midamoebi 

da wyaltubos raionSi Semavali zogierTi sofeli, gansakuTrebiT sof. yumisTavi, 

rac ZiriTadad ganpirobebuli unda iyos iq arsebuli wyalsatevebis nairgvarobiT. 

rogorc ukve aRvniSneT, Cven mier sakvlev regionSi gamovlenili 51 ciano-
prokariotadan 47 pirvelad mivuTiTeT mocemuli teritoriisaTvis; isini ciano-
prokariotebis CamonaTvalSi varskvlaviTaa aRniSnuli. 4 maTgani axali aRmoCnda 

saqarTvelosaTvis, romlebsac calke naSomSi ganvixilavT. 

qvemoT anbanis mixedviT CamoTvlilia sakvlev teritoriaze gamovlenili cia-
noprokariotebi; miTiTebulia TiToeulisaTvis aRmoCenis adgili da is ekologiuri 

garemo, romelSic mocemuli cianoprokariota iqna nanaxi.  

*Calothrix sp. _ q. quTaisi. quTaisis botanikur baRSi, baRis SesasvlelTan mdeba-

re xelovnuri auzis betonis kedlebze da rkinis milze; 

*Gloeocapsa alpina Nägeli emend. Brand _ wyaltubos raioni. saTafliis mRvimis Sesa-

svlelSi, tenian kldeze. 

*Gl. dermochroa Nägeli ex Kützing _ tyibulis raioni. sof. cucxvaTis midamoebi. cuc-
xvaTis mRvimis SesasvlelTan, svel lodebze; 

*Gl. haematodes (Kützing) Kützing _ q. quTaisi. quTaisis botanikuri baRi, Sesasvle-
lTan mdebare xelovnur auzSi; 

*Gl. magma (Brébisson) Kützing f. magma _ q. quTaisi. quTaisis botanikuri baRi, Sesa-
svlelTan mdebare mcire zomis xelovnur auzSi; 

*Gl. magma (Brébisson) Kützing f. opaca (Nägelli) Hollerbach _ iqve; 
*Gl. minuta (Kützing) Hollerbach _ q. quTaisi. quTaisis botanikuri baRSi, SesasvlelTan 

mdebare xelovnuri auzis betonis kedlebze da rkinis milze; wyaltubos raioni. 

sof. xomuli. „TeTra“ mRvimis SesasvlelSi, betonis kedelze; WiaTuris raioni. sof. 

kacxi. kacxis svetis Ziras, simon mesvetis taZris ezoSi sasmeli wylis onkanis qveS, 

qvebze; xonis raioni. sof. gordi, kanionebTan, nakadulSi, qvebze da sof. kinCxis 

midamoebSi, xidTan (vizitiorebis saxlTan), usaxelo ReleSi, qvebsa da xis morze; 

*Gl. rupestris Kützing _ wyaltubos raioni. saTafliis mRvimis SesasvlelSi, svel 

kldeze; 
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*Gl. turgida (Kützing) Hollerbach _ xonis raioni. sof. kinCxis midamoebSi, xidTan (vi-
zitiorebis saxlTan), usaxelo ReleSi, qvebsa da xis morze; 

*Lyngbya martensiana Meneghini ex Gomont _ iqve da tyibulis raioni. sof. cucxvaTis 

midamoebSi. cucxvaTis mRvimis SesasvlelTan, md. SabaTaReleSi (marcxena napirze), 

qvebsa da lodebze; WiaTuris raioni. sof. kacxi. kacxis svetis Ziras, simon mesvetis 

taZris ezoSi sasmeli wylis onkanis qveS, qvebze; Terjolis raioni. pirveli saTavis 

xidTan, md. wyalwiTelas marjvena mxares, nestian niadagze; 

*L. putealis Montagne ex Gomont. _ wyaltubos raioni. sof. yumisTavi, `promeTes“ 

mRvimis SesasvlelTan, svel qvebze; kurorti wyaltubo. civis tbaSi, napirTan; 

*L. sp. _ wyaltubos raioni. saTafliis mRvimis SesasvlelSi, tenian kldeze; 

*Microcoleus paludosus Gomont _ kurorti wyaltubo. civis tbaSi, napirTan; 

*Microcystis grevillei (Berkeley) Elenkin _ wyaltubos raioni. saTafliis mRvimis Sesa-

svlelSi, tenian kldeze; 

M. muscicola (Meneghini) Elenkin _ q. quTaisi. quTaisis botanikur baRSi, Sesasvlel-
Tan mdebare xelovnuri auzis betonis kedlebze da rkinis milze; wyaltubos rai-
oni. saTafliis mRvimeSi (bolo darbazSi), gulismagvar stalagmitze; kurorti 

wyaltubo. civis tbaSi, napirTan; 

*M. pulverea (H.C.Wood) Forti f. conferta (W.et G.S.West) Elenkin _ q. quTaisi. quTaisis bo-

tanikur baRSi, xelovnur auzebSi, planqtoni; 

*M. pulverea (H.C.Wood) Forti f. incerta (Lemmermann) Elenkin _ wyaltubos raioni. saTa-
fliis mRvimeSi (bolo darbazSi) gulismagvar stalagmitze da sof. yumisTavSi, 

„promeTes“ mRvimis gamosasvlelSi arsebuli tbis mRvimis gareT mdebare nawilSi; 

*M. pulverea (H.C.Wood) Forti f. minor Lemmermann Hollerbach _ wyaltubos raioni. saTa-

fliis mRvimeSi (bolo darbazSi) gulismagvar stalagmitze; 

*M. pulverea (H.C.Wood) Forti f. parasitica (Kützing) Elenkin _ WiaTuris raioni. sof. kacxi. 

kacxis svetis Ziras, simon mesvetis taZris ezoSi sasmeli wylis onkanis qveS, qvebze;  

*Nostoc calcicola Brébisson ex Bornet & Flahault _ wyaltubos raioni. sof. xomulis mi-
damoebi. wiwvovan tyeSi, bilikis piras, niadagze; 

*Nostoc commune Vaucher ex Bornet & Flahault _ wyaltubos raioni. saTafliis mRvimeSi 

(pirvel da Sua darbazebSi), stalagmitebze; Terjolis raioni. pirveli saTavis 

xidTan, gamoqvabulis SesasvlelSi, tenian kldeze da iqve niadagze, agreTve nia-
dagebze: sof. godognis midamoebSi, kirqvianebze, md. wyalwiTelas xeobaSi, mRvimis 

SesasvlelTan, sof. gelaTis midamoebSi, tyis piras, mowameTas taZarTan, kurort 

wyaltubos midamoebSi, gzatkecilis piras daWaobebul adgilTan, sanatorium „ime-
reTis“ ezoSi da sof. xomulis midamoebSi wiwvovan tyeSi, bilikTan; agreTve nia-
dagebze: xonis raionis sof. gordSi, dadianebis sasaxlis nangrevebTan, Sereul 

tyeSi da sof. kinCxis midamoebSi;  

*N. linckia Bornet ex Bornet & Flahault f. linckia - tyibulis raioni. sof. cucxvaTis mida-

moebi. cucxvaTis mRvimis SesasvlelTan, svel lodebze; 

*N. linckia Bornet ex Bornet & Flahault f. piscinale (Kützing) Elenkin _ q. quTaisi. quTaisis 

botanikur baRSi, SesasvlelTan mdebare xelovnuri auzis betonis kedlebze da 

rkinis milze; Terjolis raioni. sof. godognis midamoebi. kirqvianebSi, niadagze; 

*N. microscopicum Carmichael ex Bornet _ wyaltubos raioni. saTafliis mRvimis Sesa-

svlelSi, svel kldeze; 
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*N. paludosum (Kützing) ex Bornet & Flahault _ niadagebze: tyibulis raioni. sof. ge-
laTis midamoebSi, tyis piras da wyaltubos raioni. sof. xomulis midamoebSi, wi-
wvovan tyeSi, bilikTan; 

*N. punctiforme Hariot var. populorum Geitler. _ Terjolis raioni. pirveli saTavis xid-
Tan, gamoqvabulis SesasvlelSi tenian kldeze; tyibulis raioni. sof. cucxvaTis 

midamoebi. cucxvaTis mRvimis SesasvlelTan, svel lodebze; xonis raioni. sof. kin-
Cxis midamoebSi, xidTan (vizitiorebis saxlTan), usaxelo ReleSi, qvebsa da xis 

morze; 

*N. punctiforme Hariot var. unctiforme _ wyaltubos raioni. saTafliis nakrZalSi, te-
nian qvebze da mRvimis SesasvlelSi, svel kldeze;  

*N. sphaericum Vaucher ex Bornet & Flahault _ q. quTaisi. quTaisis botanikur baRSi, 

SesasvlelTan mdebare xelovnuri auzis betonis kedlebze da rkinis milze; 

*Oncobyrsa cesatiana Rabenhorst _ iqve; 
*Oscillatoria irrigua Kützing ex Gomont _kurorti wyaltubo. civis tbaSi, napirTan, 

balaxovan mcenareTa Soris;  

*O. splendida Greville ex Gomont _ xonis raioni. sof. gordis midamoebi. kanionebTan, 

nakadulSi, qvebze;  

Phormidium ambiguum Gomont _ wyaltubos raioni. sof. yumisTavi, “promeTes“ mRvi-

mis gamosasvlelSi arsebuli tbis mRvimis gareT mdebare nawilSi, rkinis sagnebze;  

Phormidium autumnale (Agardh) Gomont _ wyaltubos raioni. saTafliis mRvimis 

SesasvlelSi, tenian kldeze da sof. xomulis midamoebSi, wiwvovan tyeSi, bilikis 

piras, niadagze; kurorti wyaltubo. civis tbaSi, napirTan; q. quTaisi. quTaisis 

botanikur baRTan, md. rionis marjvena mxares, gubeSi; tyibulis raioni. sof. cuc-
xvaTis midamoebi. cucxvaTis mRvimis SesasvlelTan, md. SabaTaReleSi (marcxena na-
pirze), qvebsa da lodebze;  

*Ph. fragile Gomont _ q. quTaisi. quTaisis botanikur baRSi, SesasvlelTan mdebare 

xelovnuri auzis betonis kedlebze da rkinis milze; 

*Ph. papyraceum Gomont ex Gomont _ wyaltubos raioni. sof. xomulis midamoebi. wiwvovan 

tyeSi, bilikis piras, niadagze; tyibulis raioni. sof. cucxvaTis midamoebi. cucxvaTis 

mRvimis SesasvlelTan, md. SabaTaReleSi (marcxena napirze), qvebsa da lodebze;  

*Ph. retzii Kützing ex Gomont _ xonis raioni. sof. gordis midamoebi, kanionebTan, 

nakadulSi, qvebze.  

Ph. sp. _ kurorti wyaltubo. civis tbaSi, napirTan.;  

*Ph. subfuscum Kützing ex Gomont _ Terjolis raioni. pirveli saTavis xidTan, md. 

wyalwiTelaSi, qvebze;  

*Plectonema tomasinianum Bornet ex Gomont _ wyaltubos raioni. saTafliis mRvimis 

SesasvlelSi, tenian kedlebze; 

*Schizothrix calcicola Gomont _ Terjolis raioni. sof. godognis midamoebi, kirqvi-

anebSi, niadagze;  

Sch. lardacea Gomont _ q. quTaisi. quTaisis botanikur baRSi, SesasvlelTan mdebare 

xelovnuri auzis betonis kedlebze da rkinis milze; WiaTuris raioni. sof. kacxi. 

kacxis svetis Ziras, simon mesvetis taZris ezoSi sasmeli wylis onkanis qveS, qvebze; 

Terjolis raioni. pirveli saTavis xidTan, md. wyalwiTelas xeobaSi, gamoqva-
bulTan, nestian niadagze;  
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*Sch. lenormandiana Gomont _ kurorti wyaltubo. civis tbaSi, napirTan, balaxovan 

mcenareTa Soris; tyibulis raioni. sof. gelaTis midamoebi, md. wyalwiTelaSi, qvebze;  

*Sch. sp. _ wyaltubos raioni. sof. yumisTavi, `promeTes“ mRvimis gasasvlelSi 

arsebuli tbis mRvimis gareT mdebare nawilSi, Zafnair wyalmcenareTa Soris da 

rkinis milze, agreTve `promeTes“ mRvimeSi, stalagmitebze; saTafliis mRvimis Sesa-
svlelSi, tenian kldeze da mRvimeSi, gulismagvar stalagmitze; kurorti wyaltubo. 

civis tbaSi, napirTan; 

*Scytonema ocellatum Lyngbye ex Bornet & Flahault _ wyaltubos raioni. sof. yumisTavi. 

“promeTes“ mRvimeSi, stalagmitebze;  

*Sc. sp. - iqve; 
*Sc. tolypothrichoides Kützing ex Bornet _ q. quTaisi. quTaisis botanikur baRSi, Sesa-

svlelTan mdebare xelovnuri auzis betonis kedlebze da rkinis milze;  

*Symploca muralis Kützing ex Gomont _ tyibulis raioni. sof. cucxvaTis midamoebi. 

cucxvaTis mRvimis SesasvlelTan, md. SabaTaReleSi (marcxena napirze), qvebze da 

lodebze. 

 

 

daskvna 

 qvemo imereTSi arsebuli zogierTi mRvimisa da maTi mimdebare teritoriebis 

algofloris Seswavlisas (2014–2018 ww.) gamovlenili 51 saxeoba da saxeobis Siga 

taqsoni cianoprokariotebis (Cyanoprokaryota – lurjmwvane wyalmcenareebi) ganyofi-
lebidan. maTgan 47 taqsoni adre am teritoriisaTvis ar iyo cnobili. 4 saxeoba 

axali aRmoCnda saqarTvelosTvis. amrigad, Cveni gamokvlevebi ramdenadme afarToebs 

am regionis cianoprokariotebis (lurjmwvane wyalmcenareebis) Sesaxeb arsebul mo-
nacemebs. naSroms aqvs rogorc mecnieruli, ise praqtikuli mniSvneloba. 
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BOTANY 
 
 

ON THE CYANOPROKARYOTA OF SOME REGIONS OF WEST GEORGIA 
L. Kukhaleishvili  
(Institute of Botany of Ilia State University) 

 
Resume: Survey of algal flora of some caves and their surroundings in Kvemo Imereti (West Georgia) 

conducted in 2014_2018 years revealed 51 species and intraspecific taxa of the Cyanoprokaryota. Their taxo-
nomic analysis is given in compliance with an accepted modern system of the blue-green algae, according to 
which 51 discovered taxa of Cyanoprokaryota belong to three classes: 35 species and intraspecific taxa belong 
to the class Hormogoniophyceae, and represent two orders: Oscillatoriales (21 taxa) and Nostocales (14 taxa); 
14 taxa belong to class Chroococcophyceae, order Chroococcales, with two genera: Gloeocapsa (8 taxa) and 
Microcystis (6 taxa); the third class of Chamaesiphonophyceae is represented by two species of different gen-
era of the order Pleurocapsales. 

More frequent Nostoc commune Vaucher ex Bornet & Flahault was abundant on the humid soils of 
forests and forest edges of the studied territory. Phormidium autumnale (C. Agardh) Gomont was widely met 
in flowing waters while Lyngbya martensiana Meneghini Gomont - comparatively rare.  

Most of the discovered representatives of Cyanoprokaryota were only found at one or two locations and 
mainly in small numbers.  

From 51 recorded taxa of Cyanoprokaryota, 47 were early unknown from this area. These taxa are 
marked with asterisk in the taxa list. Four species are new for Georgia and they will be considered in a separate 
paper.  

 
Key words: Genus; class; Cyanoprokaryota; order; species.  

 
 
 
 

БОТАНИКА 
 

 

О ЦИАНОПРОКАРИОТАХ НЕКОТОРЫХ РАЙОНОВ ЗАПАДНОЙ ГРУЗИИ 

Кухалейшвили Л. К. 
(Институт ботаники Государственного университета Ильи) 

 
Резюме. В 2014–1018 годы во время изучения альгофлоры некоторых пещер и прилегающих к 

ним территорий Нижней Имеретии (Западная Грузия) выявлено 51 таксон из отдела цианопрокариотов 
(Cyanoprokaryota). Их систематический анализ дается по существующей системе синезеленых водо-
рослей. Обнаруженные цианопрокариоты распределены среди 3 классов. 35 видов с разновидностями 
относятся к классу Hormogoniophyceae, который здесь представлен с 2 порядками _ Oscillatoriales, к 
нему принадлежит 21 вид и Nosticales – объединяющий 14 видов с разновидностями. Второй класс – 
Chroococcophyceae включает в себя 14 представителей порядка Chroococcales. 8 из них относятся к 
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роду Gloeocapsa, 6 к роду Microcystis. Из класса Chamaesiphonophyceae выявлено лишь 2 вида относя-
щиеся к 2 разным родам порядка Pleurocapsales. 

Среди обнаруженных здесь цианопрокариотов наиболее распространенным оказался Nostoc com-
mune (Vaucher) ex Bornet & Flahault, который в большом количестве населял сырые почвы лесов и их 
опушек изучаемой территории. В проточных водах часто встречался Phormidium autumnale (C. Agardh) 
Gomont. Сравнительно реже Lyngbya martensiana Meneghini ex Gomont. Большинство выявленных в 
данном регионе цианопрокариотов были обнаружены в одном или двух местах в незначительном ко-
личестве. 

Из 51 цианопрокариотов 47 ранее для данной территории не были известны; они в перечне циа-
нопрокариот отмечены звездочкой; 4 из них оказались новыми для Грузии и будут рассмотрены в от-
дельной работе. 

 
Ключевые слова: класс; порядок; род; цианопрокариота. 
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ekonomika 

 

 

 

saxelmwifo-kerZo partniorobis Teoriuli safuZvlebi 

genadi baRaTuria 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti) 

 

 

reziume: gaanalizebulia saxelmwifo-kerZo partniorobis ekonomikuri arsi, pri-
ncipebi da niSan-Tvisebebi. dargis inovaciuri ganviTarebisaTvis SemoTavazebulia 

agrosamrewvelo sferoSi saxelmwifo-kerZo partniorobis strategiis SemuSavebis 

principebi da misi realizaciis ZiriTadi mimarTulebebi. 

 

sakvanZo sityvebi: saxelmwifo; kerZo biznesi; partnioroba. 
 

 

Sesavali  

ekonomikuri ganviTarebis Tanamedrove periodi gamoirCeva rogorc mTlianad 

qveynis, ise misi calkeuli regionebis socialur-ekonomikuri ganviTarebis gzebisa 

da meTodebis aqtiuri ZiebiT. regionuli ganviTarebis ZiriTad sakiTxTa Soris sul 

ufro aqtualuri xdeba saxelmwifo-kerZo partniorobis (skp), rogorc ekonomikis 

mdgradi ganviTarebis, strategiuli resursis gamoyeneba. saxelmwifo-kerZo partni-
oroba qveynis ekonomikuri ganviTarebis SedarebiT axali strategiaa. amitom inte-
resmoklebuli ar aris saxelmwifo-kerZo partniorobos warmoSobis pirobebis ga-
analizeba da misi ekonomikuri arsis, koncefciis, principebisa da niSan-Tvisebebis 

ganxilva. 

 

 

ZiriTadi nawili 

„saxelmwifo-kerZo partniorobis“ cnebis analizi. bolo wlebSi saxelmwifo-

kerZo partniorobis Tema sul ufro aqtualuri xdeba mTel msoflioSi. pirvel 

rigSi is ganixileba iseT sferoebSi, rogoricaa eleqtroenergetika, transporti, 

jandacva, ganaTleba. saxelmwifo-kerZo partniorobis Temam gansakuTrebuli mni-
Svneloba SeiZina msoflio finansuri krizisis periodSi, rodesac ekonomikis bevr 

dargs gauCnda saxelmwifo mxardaWeris moTxovnileba. …dRemde samamulo litera-
turaSi ar arsebobs saxelmwifo-kerZo partniorobis“ cnebis sayoveTaod aRiarebu-
li samarTlebrivi ganmarteba. Tumca arc msoflio ekonomikasa da samarTlebriv 

literaturaSi moipoveba am cnebis erTiani gageba. sxvadasxva avtori am terminebs 

ganmartavs sxvadasxvagvarad. es ganmartebebi xSir SemTxvevaSi sagrZnoblad gan-
sxvavdeba erTmaneTisagan. amis ZiriTadi mizezia is, rom SeuZlebelia erTma patara 
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ganmartebam moicvas skp-is meqanizmis gamoyenebis yvela sfero; arsebobs iseTi gan-
martebebi, romlebSic aqcenti gadatanilia an saxelmwifo, an mxolod mewarmis in-
teresebze, maSin rodesac es partnioroba unda moicavdes yvela monawile mxaris 

interesebs. magaliTad, zogjer ar aris gamaxvilebuli yuradReba inovaciuri teq-
nologiebis gamoyenebis aucileblobaze, mosaxleobis dasaqmebasa da maTi socia-
lur-ekonomikuri mdgomareobis gaumjobesebaze, saxelmwifos mier mis gankargule-
baSi arsebuli qonebis racionalur gamoyenebaze da a.S. 

zemoaRniSnulidan gamomdinare, dRemde skp-is cnebis erTiani ganmarteba da, 

Sesabamisad, am terminis gagebac ar aris Camoyalibebi im qveynebSiac ki, sadac is 

sakmaod warmatebulad viTardeba. amitom ganvixilavT mxolod sazogadoebrivi ur-
TierTobebis am institutis ganmartebis arsebul midgomebs da mxedvelobaSi viRebT 

TiToeuli qveynis mier am cnebis gagebis garkveul specifikas.  

skp-is saxeebis, formebisa da gamoyenebis sferoebis mravalferovneba mas uni-
versalur meqanizmad aqcevs mTeli rigi iseTi grZelvadiani amocanebis gadasaWre-
lad, rogoricaa infrastruqtura da perspeqtiuli teqnologiebis Seqmna-ganviTa-
reba da adaptacia. 

saxelmwifo-kerZo partniorobis (skp) koncefcia (strategia). farTodaa cnobi-
li 1992 wels miRebuli britanuli koncefcia „kerZo safinanso iniciativa“ (Private 
Finance Initiative – PFI), romelic saxelmwifos investiciuri politikis erT-erTi mima-
rTuleba da saxelmwifo-kerZo partniorobis (Public-Private Partnership – PPP) umniSvne-
lovanesi formaa. misi ZiriTadi daniSnulebaa kompaniebis mozidva saxelmwifos sa-
kuTrebaSi arsebuli sakuTrebis efeqturi gamoyenebis mizniT. 

skp-is ZiriTadi miznebi da principebi. partniorobis orive mxares gaaCnia gar-
kveuli miznebi. isini wyveten TavianT konkretul amocanebs da aqvT gansxvavebuli 

motivacia. saxelmwifosa da biznesis intersebi ara Tu ar SeiZleba emTxveodes, 

aramed mTel rig SemTxvevebSi SeiZleba ewinaaRmdebodes kidevac erTmaneTs. amitom 

partniorobis Sesaxeb xelSekrulebis gaformebas win unda uswrebdes mxareTa mola-
parakebebi interesebis Sejerebisa da proeqtis miznebis koreqtirebisaTvis. 

biznesi am partniorobidan pirvel rigSi elodeba kompaniis kapitalis gazrdas 

da investiciuri resursebisadmi xelmisawvdomobas. Bbiznesis miznebi ganisazRvreba 

stabiluri mogebis miRebiTac. amasTan, mewarmisaTvis mTavaria ara marto mogebis 

sidide, aramed proeqtidan stabiluri Semosavlis miReba.  

saxelmwifos ZiriTadi valdebulebaa saxelmwifo qonebis racionaluri marTva 

mosaxleobis socialur-ekonomikuri mdgomareobis gaumjobesebis mizniT. 

saxelmwifo-kerZo partniorobis principebi xSirad TviT skp-is ganmartebaSi 

devs. zogadad, skp-is principebSi Sedis:  

 sazogadoebis interesis dakmayofileba. mocemuli principi gulisxmobs nebi-
smieri proeqtis mxardaWeras, romlis mizania sazogadoebrivad faseuli amo-
canis gadaWra an socialuri moTxovnebis dakmayofileba saxelmwifos mier 

sazogadoebisaTvis gaweuli momsaxurebis efeqturobisa da xarisxis gaumjo-
besebis gziT; 

 strategiuli socialur-ekonomikuri mniSvneloba. skp-is proeqtebis dagegm-
visa da realizaciis mimdinareobisas unda Sesruldes ara marto mimdinare 

sazogadoebrivi amocanebi, aramed pirvel rigSi unda daisvas da gadaiWras 
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strategiuli socialur-ekonomikuri sakiTxebi adgilobriv, regionul da sa-
erTo-nacionalur doneebze; 

 skp-is gamoyenebis dasabuTebuloba da mizanSewoniloba. skp-is meqanizmis amo-
qmedeba ar warmoadgens TviTmizans da amdenad unda dasabuTdes sabiujeto 

da kerZo resursebis gamoyenebis mizanSewonilobiT da (an) tradiciul sqe-

mebTan SedarebiT proeqtis realizaciis didi socialuri efeqtianobis uz-
runvelyofiT. 

skp-is ZiriTadi Taviseburebebi, romlebic ganasxvavebs mis proeqtebs saxelmwi-
fosa da kerZo kapitalis urTierTobebis sxva danarCeni formebisagan:  

 partniorobis Sesaxeb SeTanxmebis sakmaod didi vadebi (Cveulebriv, 10-dan 20 

wlamde, xolo koncesiebis SemTxvevaSi 50 wlamde xangrZlivobiT). droebiT 

Semofargluloba naTladaa daculi: proeqtebi iqmneba konkre-tuli obieqtis 

mixedviT, romelic unda dasruldes garkveuli droisa-Tvis; 

 partniorebs Soris pasuxismgeblobebis ganawilebis specifikuri formebis 

mixedviT: saxelmwifo gansazRvravs sazogadoebrivi interesebis Sesatyvisi 

proeqtis miznebs da aregulirebs RirebulebiT da xarisxobriv parametrebs, 

anxorcielebs proeqtis Sesrulebis monitorings. 

marTvis meTodebis formirebis TvalsazrisiT sxvadasxva qveynisaTvis garkve-
uli CarCoebi ar arsebobs. skp-is sferoSi saxelmwifos saxeliT makontrolebeli 

da maregulirebeli funqciebi SeiZleba ganxorcieldes maprofilebeli saministro-
ebisa da uwyebebis an specialuri uflebamosili organoebis meSveobiT. ganviTare-
bul qveynebSi biznesTan sapartnioro urTierTobebis saxelmwifo regulireba or-
ganizebulia msxvili dargTaSoris kompleqsebis mixedviT, xolo specialuri saa-
gento struqturebi sapartnioro urTierTobebis dasaregulireblad, rogorc wesi, 

ar iqmneba. 

saWiroa yuradReba mieqces erT mniSvnelovan moments, romelic aucileblad 

unda iqnes gaTvaliswinebuli Cvens qveyanaSi skp-is ganviTarebis koncefciis formi-
rebisas. mTel msoflioSi saxelmwifosa da kerZo biznesis urTierTobebi stiqiurad 

ki ar ganviTarebula, aramed Caisaxa ekonomikuri xelisuflebis decentralizaciis 

saerTo procesebSi.  

skp-is ganviTarebis koncefciis principuli debulebebis dasazusteblad arse-
biTi mniSvneloba aqvs partniorebis wvlilis dazustebas. biznesis mxridan Setani-
li ZiriTadi wvlilia profesiuli gamocdileba, efeqturi marTva, novatoruli mi-
dgomebi da a.S. 

saxelmwifos mxridan skp-is proeqtebSi realizdeba mesakuTris uflebamosi-
lebebi, sagadasaxado da sxva SeRavaTebis, garantiebis SemoTavazeba da aseve garkve-
uli moculobis safinanso resursebis miRebis SesaZlebloba. skp-is farglebSi sa-
xelmwifo miiRebs Tavisi ZiriTadi funqciis _ sazogadoebrivi interesebis dacvis, 

regulirebisa da kontrolis _ uzrunvelyofis SesaZleblobas. garda amisa, garda-
uvali xdeba samewarmeo riskebis mewarmis mxarisTvisac gadanawileba. saxelmwifo 

inarCunebs regulirebisa da kontrolis ZiriTad berkets, maT Soris satarifo po-
litikas, usafrTxoebis kontrols ekologiurobisa da momxmareblis momsaxurebis 

xarisxze. 

skp-is sazogadoebrivi mniSvneloba imiT ganisazRvreba, rom saboloo jamSi 

mogeba rCeba sazogadoebas, rogorc xarisxiani momsaxurebis momxmarebels. 
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saxelmwifosa da kerZo bizness Soris urTierTobebis ganviTareba xasiaTdeba 

imiT, rom isini warmatebiT SeiZleba ganxorcieldes ara marto mTlianad qveynis 

masStabiT, aramed sazogadoebrivi sistemis ufro dabal (regionebisa da adgilob-
rivi xelisuflebis) doneebzec. es dakavSirebulia finansuri nakadebis konkretuli 

teritoriebis sasargeblod gadanawilebasTan, aseve im pirTa wrisa da organiza-
ciebis gafarToebis mizanSewonilobasTan, romlebic Sesabamisi programebis reali-
zaciiTaa dainteresebuli. garda amisa, Tanamedrove pirobebSi mniSvnelovanwilad 

swored regionaluri done ganapirobebs socialur-ekonomikuri ganviTarebis saer-
To-saxelmwifoebrivi strategiis realizaciis warmatebulobas. skp-s mniSvnelovnad 

SeuZlia Seuwyos xeli sistemuri krizisis daZlevas, regionuli ekonomikis rekon-
struqciasa da mis mdgrad socialur-ekonomikur ganviTarebas (nax. 1).  

 

 
 
nax. 1. saxelmwifo-kerZo partniorebs Soris urTierTobebSi pasuxismgeblobebis 

ganawileba (Sedgenilia avtoris mier) 

 
skp-is realizaciis meqanizmebis sxvadasxva forma arsebobs; kerZod: saxelmwi-

fo-miznobrivi programebi, teqnoparkebi, sainvesticio fondebi da gansakuTrebuli 

ekonomikuri zonebi. mocemuli meqanizmebi efuZneba saerTo meTodologiur princi-
pebs: efeqtianobas, transparantulobas, variantulobasa da urTierTpasuxismgeblo-
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bas. principebi adapturia da SeiZleba gamoyenebul iqnes agrosamrewvelo kompleqs-
Si saxelmwifo-kerZo partniorobis farglebSi inovaciuri proeqtebis funqcioni-
rebisas.  

saxelmwifo-kerZo TanamSromloba saqarTveloSi. sakanonmdeblo bazis ararse-
bobis gamo gasul wlebSi Cvens qveyanaSi naklebi yuradReba eqceoda msoflioSi 

aRiarebul am axali mimarTulebis ganviTarebas. 2018 wels miRebul iqna saqarTve-
los kanoni „sajaro da kerZo TanamSromlobis Sesaxeb“, romelic, udavod, Seexideba 

saqarTvelos ekonomikis inovaciuri ganviTarebis saqmes, maT Soris mis erT-erT 

wamyvan dargs _ agrosamrewvelo kompleqss.  

Tu gaviTvaliswinebT sazRvargareTis qveynebis gamocdilebas, investorebi 

Tavs arideben soflis meurneobasa da gadamamuSavebel mrewvelobaSi saxelmwifo-
sTan msgavs TanamSromlobas. ZiriTad dainteresebas kerZo biznesi CvenSic da ucxo-
eTis ganviTarebul qveynebSic upiratesobas saxelmwifo qonebis privatizacias ani-
Webs (nax. 2). amasTan dakavSirebiT saxelmwifo kerZo seqtorisaTvis axdens miswra-
febis stimulirebas im sferoebSi, romlebSic esoden aucilebelia Tanamedrove 

warmoebis mowyoba dargis inovaciuri ganviTarebisa da qveynis saeqsporto poten-
cialis gazrdisaTvis, gamouyenebeli (rezervis mdgomareobaSi arsebuli) resur-
sebis asamoqmedeblad. 

  

 
 

nax. 2. skp-Si kerZo biznesis monawileobis done 
 
 

 

daskvna 

amrigad, aq ganxiluli saxelmwifo-kerZo partniorobis Tema gansakuTrebul 

aqtualobas iZens agrosamrewvelo kompleqsis da zogadad saqarTvelos ekonomikis 

inovaciuri ganviTarebis saqmeSi.  

am sakiTxis aqtualobis, saxelmwifo-kerZo partniorobis meqanizmebis srulyo-
fisa da ama Tu im dargis inovaciuri ganviTarebisaTvis saWiroa nebismier sferoSi 

saxelmwifo-kerZo partniorobis strategiis Seqmna, romelic iTvaliswinebs: 

 inovaciuri aqtiurobis analizis zogadad saqarTvelos ekonomikasa da qvey-
nis wamyvan dargebSi Catarebas;  

 inovaciur sferoSi saxelmwifo-kerZo partniorobis Teoriul-meTodologiu-
ri safuZvlebis damuSavebas; 
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 saxelmwifo-kerZo partniorobis strategiis ZiriTadi mimarTulebebis gamo-

muSavebas; 

saxelmwifo-kerZo partniorobis inovaciuri proeqtebis dafinansebis meqanizme-
bis SemuSavebas. 
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ECONOMICS 
 
 

THEORETICAL BASICS OF PUBLIC-PRIVATE PARTNERSHIP 
G. Bagaturia  
(Scientific-Research Institute of Food Industry _ Georgian Technical Univercity) 

 
Resume: The economic essence, characteristics and principles of public-private partnership are ana-

lyzed. For the innovative development of the country's agro-industrial complex, it is proposed to develop a 
common strategy and the main directions of development of the institution of public-private partnership in this 
area of the economy.  

 
Key words: Partnership; private business; state.  

 
 
 
 

ЭКОНОМИКА 
 

 

ТЕОРЕТИЧЕСКИЕ ФУНДАМЕНТЫ ГОСУДАРСТВЕННО-ЧАСТНОГО  
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(Научно-исследовательский институт пищевой промышленности Грузинского технического  
университета) 

 
Резюме. Проанализирована экономическая сущность, признаки и принципы государственно-

частного партнёрства. Для инновационного развития агропромышленного комплекса страны предло-
жено выработать общую стратегию и основные направления развития института государственно-част-
ного партнёрства в этой сфере экономики. 

 
Ключевые слова: государство; партнёрство; частный бизнес. 
 
 
 
 



43 
 

ekonomika 

 

 

 

saxelmwifo-kerZo partniorobis ganviTarebis perspeqtivebi 

saqarTvelos agrosamrewvelo kompleqsSi 

genadi baRaTuria 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis  
samecniero-kvleviTi instituti) 

 

 

reziume: aRwerilia Cveni qveynis agraruli seqtoris arasaTanado ganviTarebis 

ZiriTadi mizezebi. am mizezebisa da arsebuli realiebis gaTvaliswinebiT unda ga-
moinaxos saxelmwifosa da bizness Soris axali urTierTobebis meqanizmi, romlis 

saSualebiT SesaZlebeli gaxdeba dargis aRdgena da Semdgomi inovaciuri ganviTa-
reba. dasabuTebulia saxelmwifo-kerZo partniorobis (skp) meqanizmis amoqmedebis 

aucilebloba saqarTvelos agrosamrewvelo kompleqsSi. 

 

sakvanZo sityvebi: agrosamrewvelo kompleqsi; biznesi; mecniereba; saxelmwifo; 

saxelmwifo-kerZo partnioroba. 
 

 

Sesavali  

yovelwliurad Cveni saxelmwifo, iseve rogorc mTeli msoflio, cdilobs ga-
monaxos gzebi sasursaTo usafrTxoebis Sesabamisi donis uzrunvelsayofad da Se-
qmnas saWiro baza SimSilisa da siRatakis problemis dasaZlevad.  

qveyanas sWirdeba iseTi gadawyvetilebebis miReba, romlebic gaaumjobesebs situ-
acias, uwinares yovlisa, agrarul sferoSi. Aaucilebelia am dargis sruli moder-
nizacia, magram finansuri sirTuleebis gamo am survilis asruleba ararealuri xdeba. 

saqarTvelos agraruli seqtoris ganviTarebis didi potenciali aqvs, magram 

aq dRemde gamouyenebeli rezervis mdgomareobaSi rCeba nedleulis mniSvnelovani 

resursebi ara marto Sesabamisi dafinansebis uqonlobis gamo, aramed qveynis poli-
tikur cxovrebaSi arsebuli mudmivi arastabilurobis Sedegad. 

 

 

ZiriTadi nawili 

Cveni qveynis damoukideblobis mTeli istoriis manZilze ara erTi gadawyveti-
leba iqna miRebuli arsebuli situaciis gasaumjobeseblad sxvadasxva saxelmwifo 

programis realizaciis gziT, magram, rogorc ganvlilma periodma aCvena, yvela es 

mcdeloba arasakmarisi aRmoCnda situaciis gamosasworeblad. 

Cveni qveynis agraruli seqtoris arasaTanado ganviTarebis ZiriTadi mizezebia 

(nax. 1): 
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nax. 1. saqarTvelos agrosamrewvelo seqtoris stagnaciis ZiriTadi mizezebi  

 

 adre arsebuli samecniero potencialis moSla; 

 soflis mosaxleobis ukiduresad dabali socialuri mdgomareoba; 

 agrarul sferoSi ganaTlebis, mecnierebisa da warmoebis integraciis Taname-

drove sistemis ararseboba; 

 sasoflo-sameurneo produqciis gadamamuSavebeli mrewvelobis moSla; 

 adgilobrivi bazris dabalfasiani importirebuli produqciiT gajereba; 

 ekonomikuri da politikuri arastabiluroba; arsebuli nedleuli resursebis 

araefeqturi gamoyenebა;  

 saxelmwifosa da kerZo biznesis urTierTobis Tanamedrove formebis ararse-

boba. 

yvela es maCvenebeli ZiriTad saSiSroebebsa da damabrkolebel faqtorebs qmnis 

agrosamrewvelo seqtoris ganviTarebis gzaze. 

agraruli seqtoris kompleqsi warmoadgens monapovars, romelic miviReT sab-
WoTa epoqisagan, rodesac is warmoadgenda qarTuli ekonomikis mZlavr Semadgenels. 

Cveni saxelmwifos damoukideblobis periodSi misi materialur-teqnikuri baza jar-
Tis saxiT iqna gatanili qveynidan, ramac am dargis moSla gamoiwvia. uxeirod Ca-
tarebul privatizacias ki TiTqmis mTlianad Seewira samecniero-kvleviTi institu-
tebi (soflis meurneobis akademiis sistemaSi arsebuli 14 institutidan gadarCa 

mxolod erTi _ kvebis mrewvelobis samecniero-kvleviTi instituti).  

dargis aRdgenisa da Semdgomi inovaciuri ganviTarebisaTvis, Cveni azriT, arse-
buli realiebis gaTvaliswinebiT unda gamoinaxos saxelmwifosa da bizness Soris 

axali urTierTobebis meqanizmi. 
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ucxoeTis qveynebis gamocdilebm aCvena, rom saqarTvelos inovaciuri ganviTa-
rebis realuri gzaa saxelmwifo-kerZo partniorobis aprobirebuli meqanizmis mor-
geba qarTul ekonomikasa da mis wamyvan dargze _ agrosamrewvelo kompleqsze. es 

ki saSualebas mogvcems gamouyenebeli rezervebi movaxmaroT ekonomikur ganviTare-
bas da saxelmwifo qonebis marTvis efeqtianobis gazrdas.  

saxelmwifo-kerZo partniorobis mniSvneloba saqarTvelosa da zogadad post-
sabWoTa sivrcisaTvis dadasturebuli iyo nep-is (axali ekonomikuri politikis) 

periodis istoriuli gamocdilebiT. dasavleTis ganviTarebul da ganviTarebad qve-
ynebSi jer kidev XX saukunis 90-ian wlebSi dafuZnda 2700-ze meti skp-is proeqti. 

ZiriTad sakvanZo sakiTxad, vfiqrobT, unda miviCnioT saqarTvelos agrosamrewvelo 

kompleqsSi saxelmwifo-kerZo partniorobis sxvadasxva formis (saxelmwifo miznob-
rivi programebi, agroteqnoparkebi, agrohabi, Tavisufali ekonomikuri zonebi) Seqmna 

da danergva.  

saxelmwifo-kerZo partnioroba warmoadgens sasicocxlod aucilebeli, stra-
tegiuli mniSvnelobis mqone saxelmwifos sakuTrebaSi arsebuli (an Sesaqmneli) 

obieqtebis privatizaciis alternativas. esaa instrumenti, romelic saxelmwifo sa-
kuTrebis asamoqmedeblad kerZo kapitalis mozidvis saSualebas iZleva; amasTan, ar 

xdeba sakuTrebis formis cvlilebebi: aqtivebi da maTze kontroli rCeba saxel-
mwifos sakuTrebaSi (privatizaciis SemTxvevaSi isini kerZo sakuTrebaSi gadadis).  

dRes skp sainvesticio saqmianobis erT-erTi yvelaze ufro efeqturi saxalxo 

meurneobis formaa sazogadoebrivi cxovrebis mTeli rigi dargebisaTvis. am aspeqt-
Si saxelmwifo gamodis ara marto rogorc mravalmxrivi resursis mqone partniori, 

aramed rogorc organizatori, regulatori da sainvesticio proeqtis SemkveTi. 

kerZo kapitali skp-Si amaRlebs qveynis sainvesticio mimzidvelobas, zrdis mosa-
xleobis cxovrebis dones, xels uwyobs socialur-ekonomikur ganviTarebas.  

bolo ori aTwleulis ganmavlobaSi sazRvargareT skp-is CarCoebSi realize-
bulia aTasobiT warmatebuli proeqti. skp-is sferoSi liderobs didi britaneTi, 

aSS, safrangeTi da germania. am qveynebSi partniorobis ZiriTadi formaa sakoncesio 

SeTanxmebebi da xelSekrulebebi.  

skp-is realizaciis saerTo niSan-Tvisebebidan mniSvnelovania farTo da mwyo-
bri normatiuli bazis Seqmna, romelic daaregulirebs sxvadasxva sferoSi sakon-
traqto urTierTobebs calkeuli dargebis mixedviT da saSualebas mogvcems Seda-
rebiT srulad gaviTvaliswinoT aRniSnuli sferoebis gansxvavebuli funqcionire-
bis pirobebi. 

kvlevis aqtualuroba ganisazRvreba saxelmwifo-kerZo partniorobis meqaniz-
mis saqarTvelos agrosamrewvelo kompleqsSi danergvis aucileblobiT, rac uzrun-
velyofs saxelmwifosa da biznesisaTvis urTierTxelsayrel pirobebSi saresurso 

bazis gafarToebas da gamouyenebeli rezervebis agrosamrewvelo kompleqsis mdgra-
di ganviTarebisken mimarTvas. am urTierTobebSi wamyvan rols saxelmwifo Seasru-
lebs. 

skp-is mizans SeiZleba warmoadgendes konkretuli proeqtis realizacia, roca 

saxelmwifosa da biznesis urTierTobebisaTvis mniSvnelovania Semdegi maxasiaTeblebi: 

 proeqtis realizaciisadmi saxelmwifos interesi;  

 proeqtis xangrZlivoba (rogorc wesi, skp-is proeqtis xangrZlivoba Seadgens ara-
nakleb 10 wels); 

 mxareebs Soris riskebis ganawileba.  
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saxelmwifo-kerZo partniorobaSi monawileobisas investoris riskebi SeiZleba 

daiyos 3 jgufad:  

politikuri (riski, romelic ganpirobebulia koordinaciis dabali doniT, sa-
xelmwifo marTvis araefeqturobiT);  

finansuri (finansebis daubruneblobis riski, proeqtis arasakmarisi rentabe-
lurobis gamo sakredito resursebis maRali Rirebuleba, adgilobrivi xelisuf-
lebis mier aRebuli valdebulebebis Seusruleblobis riski investiciebis adgi-
lobrivi biujetidan kompensaciisas);  

sakanonmdeblo, romelic dakavSirebulia kanonmdeblobis cvlilebebTan. 

saxelmwifo-kerZo partniorobis agrosamrewvelo kompleqsSi danergvisas auci-
lebelia Semdegi pirobebis dacva: 

 skp-is mxareebis urTierTobebi unda gaformdes iuridiulad;  

 mxareebi unda atarebdnen partniorul, anu Tanabaruflebian xasiaTs;  

 partniorebs Soris SeTanxmebuli unda iyos miznebi, romlebic uzrunvelyofs 

TiToeuli mxaris interesebis realizacias; 

 skp-is mxareebi unda aerTianebdnen maT gankargulebaSi arsebul resursebs 

(finansurs, SromiTs, sainformacios) SeTanxmebuli miznebis misaRwevad; 

 partniorobis mxareebi Tanabrad unda inawilebdnen xarjebsa da riskebs, pasu-
xismgeblobas unda iRebdnen miRebul Sedegebze. 

ase rom, saxelmwifo-kerZo partniorobis danergvisas partniorebs Soris gansaz-
Rvruli unda iyos pasuxismgeblobis ganawilebis specifikuroba. partniorobis orive 

mxares Tavisi wvlili Seaqvs saerTo proeqtSi. rogorc sazRvargareTis gamocdileba 

aCvenebs, biznesi uzrunvelyofs finansebs, profesiul gamocdilebas, efeqtur marTvas, 

gadawyvetilebis miRebis moqnilobasa da operatiulobas, novatorul unars. amasTan, 

inergeba muSaobis ufro efeqturi meTodebi, xdeba teqnikisa da teqnologiebis srul-
yofa, iqmneba warmoebis organizaciis axali formebi da sawarmoebi. 

Tanamedrove etapze mniSvnelovania mdgradi sasursaTo uzrunvelyofis siste-
mis inovaciuri da teqnologiuri srulyofa, rac TviT organizaciuli sistemis 

inovaciurobis uzrunvelyofasac gulisxmobs, aseve uzrunvelyofilia zemoqmedebe-
bis zomebisa da formebis erToblioba, romelSic prioritetulia: 

 xarisxiani, ekologiurad sufTa produqciis warmoebis stimulireba; 

 im RonisZiebaTa stimulireba, romlebic mimarTuli iqneba sasursaTo produ-
qciis asortimentis gafarToebaze; 

 inovaciuri saqmianobis mxardaWera;  

 mecnierebis miRwevaTa danergvis xelSewyoba da samecniero-kvleviT institu-
tebTan TanamSromloba; 

 regionis umaRles saswavleblebTan da samecniero-kvleviT institutebTan Ta-
namSromloba agrosamrewvelo kompleqsisaTvis maRalkvalificiuri kadrebis 

formirebis mizniT. 

yovelive es imaze miuTiTebs, rom agrosamrewvelo sferoSi saerTo miznis mi-
saRwevad saxelmwifo-kerZo partniorobas sWirdeba mecnierebis, ganaTlebisa da sa-
xelmwifo resursebis amoqmedeba. mecniereba axdens inovaciuri teqnologiebis gamo-
kvlevas da mecnierulad dasabuTebuli samoqmedo dokumentis _ teqnologiuri reg-
lamentebis SemuSavebas.  

profesiuli da samecniero kadrebis mosamzadeblad saqarTvelos kanonSi uma-
Rlesi ganaTlebis Sesaxeb Setanilia mniSvnelovani punqti _ ganaTlebis me-2 da me-
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3 safexurebi moTxovnilia Sesruldes Sesabamisi profilis samecniero-kvleviT in-
stitutebTan erTad. kanonis es moTxovna subieqturi mizezebis gamo (saganmanaT-
leblo dawesebulebebi ewinaaRmdegeba samecniero-kvleviTi institutebis mecnier 

muSakebs dauTmon saleqcio saaTebi), samwuxarod, ar sruldeba, rac erT-erTi Zi-
riTadi mizezia kersdamTavrebulebis codnis ukiduresad dabali donisa saqarTve-
los agrosamrewvelo kompleqsis specialobebSi. 

agrosamrewvelo kompleqsSi aseve perspeqtiulia gasul wlebSi aprobirebuli 

saxelmwifo-miznobrivi programebis danergvis forma. 

dReisaTvis saqarTvelos kvebis mrewvelobis samecniero-kvleviT institutSi 

momzadebulia dargis ganviTarebis mTeli rigi proeqtebi, romlebic iTvaliswinebs 

gamouyenebeli rezervis mdgomareobaSi myofi produqtebis (mandarinis arastandar-
tuli nayofebis, gareuli xilisa da samkurnalo eTerzeTovani mcenareebis) war-
moebis narCenebis efeqtur gamoyenebas konkurentunariani produqciis misaRebad. am 

proeqtebis realizaciisaTvis SeiZleba gamoyenebul iqnes saxelmwifo-kerZo par-

tniorobis programis meore saxe – saxelmwifo miznobrivi programebi. 

saxelmwifo miznobrivi programis monawile mxareebia saxelmwifo da saqar-
Tvelos kvebis mrewvelobis samecniero-kvleviTi instituti. saxelmwifo monawi-
leobs institutis eqsperimentuli bazis amoqmedebaSi, exmareba instituts SeRava-
Tiani kreditis miRebaSi. instituti xuTi wlis ganmavlobaSi awarmoebs eqsperimen-
tul produqcias, poulobs am produqciis realizaciis bazrebs da Semdeg yidis 

proeqts dainteresebul pirze.  

dRes es aris Cveni qveynis erT-erTi ZiriTadi mimarTuleba inovaciuri teqno-
logiebis Seqmnisa da realizaciis saqmeSi. 

proeqtis realizaciis SesaZlo sqemebi ZiriTadad damokidebulia proeqtis 

rentabelurobis doneze, romelic axasiaTebs mis komerciul efeqtianobas da, am-
denad, investorisaTvis warmoadgens ZiriTad kriteriums partniorobaSi monawile-
obisas. proeqtis warmatebuloba aseve damokidebulia saproeqto riskebis doneze. 

proeqtis rentabeluroba ganisazRvreba obieqtis eqspluataciiT miRebuli Semosav-
lebisa da misi Seqmnisa da Senaxvis xarjebis Rirebulebebis TanafardobiT.  

ganzogadebuli saxiT inovaciuri proeqtebis SerCevisa da realizaciis sqema 

mocemulia me-2 nax-ze. 

 
 

nax. 2. dargis inovaciuri ganviTarebis saxelmwifo-miznobrivi 

programis SerCeva da Sefaseba (Sedgenilia avtoris mier) 
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yvela qveynisaTvis saxelmwifo-kerZo partniorobis Camoyalibebis erTiani sce-
nari ar arsebobs arc msoflioSi da arc erTsa da imave qveynis farglebSi. par-
tniorobis gamoyenebuli forma damokidebulia ama Tu im qveyanaSi arsebul soci-
alur-ekonomikur situaciasa da agrosamrewvelo kompleqsis problemebze. sailu-
straciod moviyvanT erT konkretul SemTxvevas.  

saqarTvelos soflebi imyofeba umZimes mdgomareobaSi, ris gamoc mosaxleoba 

tovebs sakuTar saxl-kars da samuSaod sxva qveyanaSi midis. aseT pirobebSi soflis 

mosaxleobis adgilze dasamagreblad unda gamoiZebnos maTi adgilze dasaqmebis 

meqanizmi. saamisod ki SeiZleba gadmoviRoT sazRvargareT arsebuli gamocdileba 

da vizrunoT mosaxleobis socialur-ekonomikuri mdgomareobis gaumjobesebaze. 

magaliTad, avstraliaSi, safrangeTSi, italiasa da sxva qveynebSi fermeri (soflis 

mosaxle) gaxda ara marto sasoflo-sameurneo nedleulis mimwodebeli, aramed am 

nedleulisagan saqonlis mwarmoebeli subieqti. kerZod, avstraliaSi fermeri am-
zadebs jer evkaliptis nedleuls da Semdeg am nedleulisagan naxevarfabrikatis 

saxiT awarmoebs nedl eTerovan zeTs, romelsac misgan yidulobs saxelmwifos mier 

uflebamosili iuridiuli piri, romelic am naxevarfabrikats iyenebs saeqsporto 

produqciis _ reqtificirebuli eTerovani zeTebis misaRebad. italiaSi fermeri 

yurZnis gadamuSavebis narCenebisagan xdis nedl spirts, romlisganac Semdgom awar-
moeben yurZnis arays _ grapas; safrangeTSi fermerul meurneobaSi moyvanili yur-
Znisagan Rebuloben nedl sakoniake spirts, romelsac specializebul qarxanaSi 

iyeneben saeqsporto produqciis misaRebad da a.S. 

mefis ruseTis SemadgenlobaSi yofnisas saqarTveloSi damkvidrebuli iyo pra-
qtika, romlis Sesabamisad yurZnis gadamuSavebisas darCenil WaWas agrovebdnen da 

awvdidnen mTis mosaxleobas, isini WaWisagan xdidnen arays da yiddnen mas Semosav-
lis misaRebad. aseTi warmoeba ar ibegreboda. 

dRes saxelmwifo am urTierTobis Camosayalibeblad gamoyofs saxsrebs, maga-
liTad, mini-gamosaxdeli aparatebis SesaZenad da gadascems am danadgarebs soflis 

mosaxleobas. Semdeg xdeba glexisagan mis mier miRebuli nedli spirtis Sesyidva, 

anu glexi saxlidan gausvlelad iRebs gasamrjelos. aseve SeiZleba mandarinis 

arastandartuli nayofebisagan sxvadasxva daniSnulebis kvebis produqtebisa da 

sakvebi danamatebis miReba, xil-kenkrovanTa nedleulis aTviseba, aTeul aTasobiT 

tona msgavsi nedleulia gamouyenebeli rezervis mdgomareobaSi. 

aRsaniSnavia, rom italiaSi warmoebis narCenebis gaazrebuli gamoyenebiT iqa-
uri WaWis arayi gaxda msoflioSi cnobadi produqti, romlisganac saxelmwifo 

biujeti iRebs mniSnelovan Semosavlebs. amasTan dakavSirebiT am qveyanaSi Seiqmna 

grapas (WaWis aryis) specializebuli instituti Tavisi xuTi filialiT italis 

msxvil qalaqebSi. 

mocemul konkretul SemTxvevaSi saxelmwifo-kerZo partniorobis subieqtebad 

saqarTvelos pirobebSi SeiZleba gamovides saqarTvelos kvebis mrewvelobis saxel-
mwifo samecniero-kvleviTi instituti da fermeri, anu soflis mosaxle _ glexi 

(nax. 3).  
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nax. 3. saxelmwifo-kerZo partnioroba saxelmwifos, samecniero-kvleviT 

institutsa da fermers Soris 

 
 

 

daskvna 

saqarTveloSi arsebobs yvela winapiroba agrosamrewvelo kompleqsis saxel-
mwifo-kerZo partniorobis gziT ganviTarebisaTvis. aseTi midgomiT SeiZleba qveynis 

masStabiT warmoebaSi dainergos kvebis mrewvelobis samecniero-kvleviTi insti-
tutis mier wlebis ganmavlobaSi Seqmnili inovaciuri teqnologiebi, gaizardos 

saeqsporto produqciis moculoba, Seiqmnas axali samuSao adgilebi, amasTan, mox-
des gamouyenebeli rezervis mdgomareobaSi myofi resursebis aTviseba, rac mniSvne-
lovnad Secvlis ukeTesobisaken qveynis wamyvan dargSi dRes arsebul situacias. 
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ECONOMICS 
 
 

THE PROSPECTS OF PUBLIC-PRIVATE PARTNERSHIPS DEVELOPMENT IN THE 
AGRO-INDUSTRIAL COMPLEX OF GEORGIA 
G. Bagaturia  
(Scientific-Research Institute of Food Industry _ Georgian Technical University) 

 
Resume: There are all conditions for the development of public-private partnerships in the agricultural 

sector in Georgia. With this approach, it will be possible to introduce innovative technologies into the produc-
tion developed in recent years at Scientific-Research Institute of Food Industry, which, in turn, will improve 
the existing situation in the country's leading industry.  

 
Key words: Agro-industrial complex; business; public private partnership; science; state.  

 
 
 
 

ЭКОНОМИКА 
 

 

ПЕРСПЕКТИВЫ РАЗВИТИЯ ГОСУДАРСТВЕННО-ЧАСТНОГО ПАРТНЕРСТВА 
В ГРУЗИНСКОМ АГРОПРОМЫШЛЕННОМ КОМПЛЕКСЕ 

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

 
Резюме. В Грузии существуют все условия для развития в аграрном секторе экономики государ-

ственно-частного партнёрства. Таким подходом можно будет внедрить в производство инновационные 
технологии, разработанные в последние годы в Грузинском научно-исследовательском институте пи-
щевой промышленности, что, в свою очередь, улучшит существующую ситуацию в ведущей отрасли 
страны. 

 
Ключевые слова: агропромышленный комплекс; бизнес; государство; государственно-частное 

партнёрство; наука. 
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samTo saqme 

 

 

 

bneli xevis oqros Semcveli madnebis Ggamdidrebis kombinirebuli 

sqemis gamocda 

revaz sturua, zaur arabiZe, irma samxaraZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: ganxilulia bneli xevis sabados oqros Semcveli madnebis teqnolo-
giuri sinjis gamdidrebisaTvis saWiro kombinirebuli sqema. 

mineralogiuri analizis Tanaxmad madani miekuTvneba mwirsulfidian, kvarci-
tul, Rarib, saSualo gamdidrebadobis mqone teqnologiur tips, romelSic mcire 

raodenobiTaa Tavisufali oqros nawilakebi. masSi aseve Zalze mcirea sulfiduri 

mineralebis, ZiriTadad piritebis Semcveloba. 

kvlevebi Catarebulia sabados oqros Semcveli daJanguli madnebis warmomad-
genlobiT sinjze da mocemulia gamdidrebisaTvis Catarebuli eqsperimentebis Sede-
gebi, ris safuZvelzec gamdidrebis kombinirebuli sqemiT oqros amokrefa Seadgens 

76,25 %-s. 

 

sakvanZo sityvebi: amokrefa; gamdidreba; madani; mineralebi; oqro. 
 

 

Sesavali  

bneli xevis sabado mdebareobs TeTriwyaros municipalitetis sofel fitareT-
sa da Sixilos Soris, md. xramis marcxena ferdze, uWiravs daaxloebiT 16,0 ha 

farTobi. sabado oqros Semcveli madnebiT aris warmodgenili.  

bneli xevis sabados oqros Semcveli madnebis mineralogiuri analizis mixed-
viT sinjebi Zlier aris gakvarcebuli, Seicavs rkinis hidrooqsidebs, gvxvdeba piri-
tis Canawinwklebi, sxva sulfiduri mineralebi ar daikvirveba; aramadneuli minera-
lebi warmodgenilia karbonatebiT, alunitiT, qloritiT, hidroqarsebiT. 

 

 

ZiriTadi nawili 

teqnologiuri sinjebidan gamoyofil iqna fraqcia (marcvlebis zomebia -1+0 mm), 

romelic gatarda sakoncentracio magidaze. gamdidrebis Sedegad miRebuli mZime 

fraqciis mikroskopulma Seswavlam aCvena, rom sinjSi aris mcire raodenobiT Tavi-
sufali oqro, misTvis damaxasiaTebeli dendrituli formebiT. oqros nawilakebis 

zomebi 80 mkm-s aRwevs. mcire raodenobiT Seicavs saxeSecvlil piritebs, magnetits, 

ilmenits da rkinis daJangul mineralebs. 

bneli xevis sabados oqros Semcveli madnebis warmomadgenlobiTi sinji (-1+0 mm) 

gamocdil iqna gravitaciul gamdidrebadobaze sakoncentracio magidaze gatarebiT [3]. 
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magidis daxris kuTxis, dekis svlis da rxevis sixSiris optimaluri mniSvne-

lobebi mocemulia 1-l cxrilSi.  

 cxrili 1 

 sakoncentracio magidaze gamdidrebis Sedegebi 
 

 

# 

produqtis 

dasaxeleba 

dekis 

svla, 

mm 

daxris 

kuTxe, 

grad. 

rxevis 

sixSire, 

hc 

dro, 

wT 

 

fraqciis 

masuri 

wili, % 

 

oqros 

masuri 

wili, 

g/t 

 

oqros 

ganawile- 

ba madanSi 

(amokrefa), 

% 

 

1 

  

koncentra- 

ti  
8 10 380 8 

1.28 47.871 32.25 

2  S.p. 50.15 2.547 67.23 

3  kudi  48.57 0.02 0.52 

4 
sawyisi 

sinji 
    100 1.9 100 

 

cxrilis monacemebis Tanaxmad gravitaciuli meTodiT, kerZod sakoncentracio 

magidaze gamdidrebiT da teqnologiur sqemaSi CarTviT, sawyisi sinjidan oqros amo-
krefa 30 %-ze metia. rogorc praqtikam aCvena, aseTi SemTxvevebi ekonomikurad gamar-
Tlebulia, radgan kudebSi darCenili sasargeblo produqtis Semcveloba minimuma-
mdea dayvanili. 

kvlevebi gagrZelda Sualeduri produqtis flotaciur da hidrometalurgiul 

gamdidrebadobaze. 

kvlevis Sedegad dadginda, rom Sualeduri produqtis gamosavali Seadgenda 

50 %-s, xolo masSi oqros Semcveloba _ 2,5 g/t-s. sawyisi sinjisTvis flotaciis 

optimaluri parametrebi iyo Semdegi: dafqvis xarisxi 80 % _ 0.074 mm, pH_7,5, buTilis 

qsantogenatis xarji _ 30 g/t, fiWvis zeTis xarji – 25 g/t. flotaciis Sedegebi 

mocemulia me-2 cxrilSi.  
  

cxrili 2 

 sakoncentracio magidis Sualeduri produqtis flotaciis Sedegebi 

 

# 

produqtis 

dasaxeleba 

produqtis 

masuri wili, % 

oqros 

masuri 

wili, g/t 

oqros ganawileba 

madanSi (amokrefa), % 

1 koncentrati  20.35 8.686 69.32 

2  kudi  79.65 0.982 30.68 

3  sawyisi madani   100 2.55 100 

 

 aRniSnuli cxrilis monacemebis mixedviT sakoncentracio magidis Sualeduri 

produqtidan oqros Semcvelobam 8,68 g/t Seadgina, xolo amokrefam _ daaxloebiT 

70 %. Semdgomi kvleva gagrZelda flotaciis kudebidan oqros amoRebis mizniT.  

hidrometalurgiuli procesis Catarebisas cianidis koncnetracia iyo 0.07 %, 

myari da Txevadi fazebis fardoba – 1/1.5, procesis xangrZlivoba – 120 sT. 

eqsperimentebis Sedegebi mocemulia me-3 cxrilSi. 
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cxrili 3 

 hidrometalurgiuli gamdidrebiT miRebuli Sedegebi 
 

# madnis 

dawvrilmanebis 

xarisxi, mm 

oqros masuri 

wili sawyis 

madanSi, g/t 

gamotutvis 

xangrZlivoba, 

sT 

gadavida 

xsnarSi 

oqro, g/t 

oqros 

eqstraqciis 

xarisxi 

(amokrefa), % 

1 

0 % (-0.074+0) 0.982 

24 0.227 23.1 

2 48 0.445 45.27 

3 72 0.568 57.82 

4 96 0.592 60.38 

5 120 0.594 60.47 
 

aRniSnuli kvlevebiT dadginda, rom flotaciis kudebi eqvemdebareba cianire-

bas, oqros Semcveloba Seadgens 0.594 g/t-s, xolo amokrefa _ 60.47 %-s. 

 

 

daskvna 

Catarebuli eqsperimentebis analizis safuZvelze SeiZleba iTqvas, rom bneli 

xevis sabados oqros Semcveli daJanguli madnis teqnologiuri sinji miekuTvneba 

mwirsulfidian kvarcitul, Rarib, saSualo gamdidrebadobis unaris mqone teqno-
logiur tips, kerZod: 

 sinjebi Zlier gakvarcebulia. aramadneuli mineralebidan Seicavs alunits, 

qlorits da karbonatebs; madneuli mineralebidan _ saxeSecvlil piritebs, 

magnetits, rkinis oqsidur mineralebs, ilmenits da a. S. sxva sulfiduri mine-
ralebi ar gvxvdeba. sakoncentracio magidaze gamoyofil mZime fraqciaSi ar-
sebobs oqrosTvis damaxasiaTebeli dendrituli formebis, 0,08 mm-mde zomis 

Tavisufali oqros marcvlebi. madani ar Seicavs iseT komponentebs, romlebic 

arTulebs cianxsnarebiT oqros gamotutvis process; 

 SemuSavda sakvlevi sinjisaTvis gamdidrebis kombinirebuli teqnologiuri 

sqema, romelSic gaerTianebulia gravitaciuli, flotaciuri da hidrometa-
lurgiuli procesebi, romlis Sedegadac sawyisi sinjidan oqros amokrefam 

jamSi 76,25 % Seadgina. 
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MINING MAKING 
 
 

TESTING A COMBINED SCHEME FOR THE ENRICHMENT OF GOLD-  
CONTAINING ORES OF BNELI KHEVI 
R. Sturua, Z. Arabidze, I. Samkharadze  
(Georgian Technical University) 

 
Resume: The article discusses a combined test scheme for the enrichment of a technological sample of 

gold-containing ores of the Bneli Khevi deposits. 
According to mineralogical analysis, the ore belongs to the low-sulfide, quartzite, poor, medium-grade 

technological type. It contains a small amount of free gold particles, as well as very little sulfide minerals, 
mainly pyrite. 

The studies have been carried out on a representative sample of gold-containing oxidized ores, and the 
results of enrichment experiments are presented, on the basis of which the extraction by the combined enrich-
ment scheme is 76.25 %.  

 
Key words: Enrichment; extraction; gold; minerals; ores.  

 
 
 
 

ГОРНОЕ ДЕЛО 
 

 

ИСПЫТАНИЕ КОМБИНИРОВАННОЙ СХЕМЫ ОБОГАЩЕНИЯ  
ЗОЛОТОСОДЕРЖАЩИХ РУД БНЕЛИ ХЕВИ 

Стуруа Р. И., Арабидзе З. Д., Самхарадзе И. Ш. 
(Грузинский технический университет) 

 
Резюме. Рассматривается комбинированная схема испытаний для обогащения технологической 

пробы золотосодержащих руд месторождения Бнели Хеви. 
Согласно минералогическому анализу руда относится к технологическому типу малосульфид-

ных, кварцитных, бедных, средней обогатимости. Она содержит в небольшом количестве свободные 
частицы золота, а также очень мало сульфидных минералов, в основном пирита. 

Исследования проведены на представительной пробе золотосодержащих окисленных руд и пред-
ставлены результаты экспериментов по обогащению, на основании чего извлечение комбинированной 
схемой обогащения составляет 76.25 %. 

 
Ключевые слова: золото; извлечение; минералы; обогащение; руд. 
 
 
 



55 
 

seismomedegi mSenebloba 

 

 

 

ratom aris CvenTvis saintereso albaneTSi 2019 wlis noemberSi 

momxdari miwisZvra 

guram gabriCiZe 

(saqarTvelos mecnierebaTa erovnuli akademia) 

 

 

reziume: miwisZvrebis Sedegebis analizi Zalze sainteresoa seismuri riskis 

dadgenisas Secdomebis Tavidan asacileblad da seismomedegi mSeneblobis Taname-

drove ideologiis zogierTi debulebis dasazusteblad. am TvalsazrisiT, stati-

aSi yuradReba gamaxvilebulia evropaSi momxdari miwisZvrebis samecniero, profe-

siuli analizis saWiroebaze. 

 

sakvanZo sityvebi: miwisZvra; seismomedegi mSneblobis ideologia; Sedegebis an-

alizi. 
 

 

Sesavali  

msoflioSi momxdari miwisZvrebis Sedegebis Seswavlaს da gaanalizebaს didi 
mniSvneloba eniWeba, radgan mosalodneli safrTxeebis Tavidan acilebis mizniT 

aucilebelia seismuri riskebis swori Sefaseba da analizi. riskebis araswori Se-
fasebis SemTxvevaSi Zlieri miwisZvris dros seismurad aqtiuri regionebi kata-
strofulad didi safrTxis winaSe dgeba, amitom saWiroa seismomedegi mSeneblobis 

koncefciisa da normatiuli bazis saimedoobis amaRleba, rac uzrunvelyofs sai-
medo mSeneblobas. 

bolo drois katastrofebidan aRsaniSnavia albaneTis miwisZvra, romelmac 

ngreva da msxverpli gamoiwvia. 2019 wlis noemberSi albaneTSi momxdari miwisZvris 

saboloo Sedegebsa da profesiul analizs, albaT, mogvianebiT SevityobT, magram, 

Tu misi energetikuli parametrebis mixedviT vimsjelebT, axlave SeiZleba iTqvas, 

rom am miwisZvras aseTi Sedegebi ar unda gamoewvia. 

 

 

ZiriTadi nawili 

CvenTvis, saqarTvelosTvis, gansakuTrebiT sainteresoa, rogor Seafaseben evro-
peli specialistebi bolo periodSi evropaSi (italia, albaneTi) momxdar miwis-
Zvrebs.  

seismomedegi mSeneblobis specialistebiTa da seismologebiT dakompleqtebu-
li specialuri komisiebi ar unda Seecadon, rom yvelaferi mxolod mSeneblobis 

dabal xarisxsa da seismuri zemoqmedebis gansakuTrebul xasiaTs daabralon. Tu 

surT, rom evropuli qveynebis seismuri usafrTxoebis saimedo samomavlo gegmebi 
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SeimuSaon, maT isic unda Seafason, rom, rac moxda albaneTSi an xdeba msoflioSi 

bolo xanebSi, kerZod italiaSi 2016 wels da ufro adre iaponiaSi fukusimas tra-
gediis dros 2015 wlis oqtomberSi, SeiZleba ganpirobebuli iyos seismomedegi mSe-
neblobis ideologiaSi Cadebuli mcdari debulebebiT. 

 

 
 

2019 wlis noembris miwisZvriT damowveuli ngreva albaneTSi 

 
msgavsi viTareba kvlav mosalodnelia msoflios sxvadasxva regionSi da ise 

rogorc fukusimas tragediis Semdeg ar gamaxvilda yuradReba seismomedegi mSeneb-
lobis ideologiis naklovanebebze, mosalodnelia verc albaneTisa da italiis 

miwisZvram gansazRvros seismomedegi mSeneblobis Tanamedrove ideologiis revizi-
isa da dazustebis aucilebloba.  

gadavxedoT evropis seismomedegi mSeneblobis gaumjobesebis gegmebs (Future di-
rections for EC8: Report 1) da darwmundebiT, rom arsebobs aseTi eWvis safuZveli (that the 
ideology and the relevant codes of earthquake engineering, neither in the past nor nowadays, cannot provide 
security guarantees that are expected). 

mere ra, rom iaponiis, italiisa da albaneTisaTvis momxdari miwisZvrebis Se-

degebi tragikulia, kacobriobisaTvis, romelsac sxva, SeiZleba ufro globaluri 

safrTxe elodeba, am Sedegebs, albaT, lokaluri mniSvneloba aqvs, xolo saerTa-

Soriso samSeneblo korporaciebisaTvis, romlebic praqtikulad gansazRvraven sei-

smomedegi mSeneblobis saerTaSoriso ideologias, es Sedegebi msoflioSi momxdari 

miwisZvrebis mxolod statistikur monacemebs daazustebs, seismomedegi mSeneblobis 

Tanamedrove ideologias ki namdvilad ver Secvlis.  

miwisZvris fenomeni albaTuri bunebisaa da riskis Sefasebis Tanamedrove mid-

goma italiisa da albaneTis miwisZvrebis Sedegebsac bunebrivad miiCnevs, Tumca amas 

sajarod ar ganacxadeben. 
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amgvari pozicia iseTi patara da Raribi qveynisaTvis, rogoric saqarTveloa, 

SeiZleba damRupveli aRmoCndes, amitom sifrTxile gvmarTebs, sanam mTlianad gavi-

ziarebT saerTaSoriso da evropul rekomendaciebs.  

seismomedegi mSeneblobis Tanamedrove ideologiis Sesabamisad Senobebi, ker-

Zod sacxovrebeli saxlebi, gaangariSebuli unda iqnes ori intensiurobis miwis-

Zvraze: sust miwisZvraze, romelic am teritoriaze Senobis eqspluataciis periodSi 

garkveuli albaTobiT 100 weliwadSi erTxel SeiZleba moxdes, da Zlier miwisZvra-

ze, romlis moxdenis albaToba ufro dabalia da 500 weliwadSi erTxel SeiZleba 

ganmeordes. susti miwisZvrisas Senoba TiTqmis ar unda daziandes, xolo ufro 

Zlieri miwisZvris dros Senobam unda miiRos garkveuli saxis dazianebebi, magram 

ar unda daingres da arc msxverpli gamoiwvios.  

aseT saimedo garantiebs Tanamedrove seismomedegi mSeneblobis ideologia ver 

uzrunvelyofs da isini jerjerobiT lozungebad rCeba, rac ar gvaZlevs imis uf-

lebas, rom gavuTamamdeT am mrisxane bunebriv stiqias. Cven mier gamoqveynebul pub-

likaciebSi [1, 2] aRniSnulia, rom seismur zemoqmedebaze Senobis gaangariSebis Tana-

medrove proceduraSi saimedoa mxolod gaangariSeba sust miwisZvraze. es ki imas 

niSnavs, rom Tanamedrove moTxovnebiT gaangariSebuli Senoba susti miwisZvrisas 

ar daziandeba, magram ufro Zlieri miwisZvris SemTxvevaSi Senobis mdgomareobis 

prognozireba SeuZlebeli iqneba. amitomaa, rom Cvens SromebSi sust miwisZvraze 

wrfiv gaangariSebebs erTgvar sakontrolo Tamasad miviCnevT, romlis xelovnurad 

qvemoT daweviT seismomedegi mSebeblobis saerTaSoriso ideologia amcirebs dapro-

eqtebuli Senobebis saimedoobas. zogadad es xdeba mSeneblobis gaiafebis mizniT, 

rac dauSvebeli riskis qveS ayenebs mSeneblobas seismur regionebSi. 

amasTan dakavSirebiT sainteresoa vicodeT, Tu rogor aris Sefasebuli sei-

smuri reJimi saqarTveloSi. gasuli saukunis 90-ian wlebSi saqarTveloSi damuSa-

vebuli albaTuri rukebis mixedviT 500-wliani albaTuri rukac ki, rom araferi 

vTqvaT 100-wliani periodis rukaze, saqarTvelos praqtikulad araseismur qveynad 

warmogvidgenda. es imas niSnavs, rom, Tu evropuli rekomendaciebiT da aRniSnuli 

rukebiT visargeblebdiT, saqarTveloSi Senobebi seismur zemoqmedebaze ar unda 

gveangariSa. 

maS ra vuyoT im udavo faqtebs, rom XX saukuneSi saqarTveloSi moxda ori 9-

baliani, xuTi 8-baliani da ramdenime 7-baliani miwisZvra. 1991 wlis, raWis miwisZvris 

dros daingra 25 aTasi Senoba da ekonomikurma zaralma miliardobiT aSS dolari 

Seadgina. rogor moviqceT? am faqtebze Tvali davxuWoT da evropel inJinrebsa da 

seismologebs (maT Soris qarTvel specialistebsac) daveTanxmoT?  

dRes saqarTvelo mniSvnelovan etapze imyofeba _ unda moxdes evropuli nor-

mebis, maT Soris seismomedegi mSeneblobis normebis (EC-8) dakanoneba. qarTvel spe-

cialistebs Zalian gauWirdebaT TavianTi poziciebis dacva, radgan isini SeiZleba 

gansxvavebuli iyos evropulisagan.  

aseTi situaciaSi ukve viyaviT ramdenime wlis win, roca baTumSi erT-erTi 

sastumros mSenebelma ucxourma firmam saqarTvelos mTavrobis winaSe gaaprotesta 

da ar daeTanxma oficialur qarTul erovnul normebSi miTiTebul saangariSo mi-

wisZvris intensiurobis maCvenebels. ucxouri firma aRniSnavda, rom qarTuli ero-

vnuli normebis moTxovna ar Seesabameboda saerTaSoriso da evropul normebs. fir-

ma iTxovda uflebas, rom ar gaeTvaliswinebina qarTuli normebis miTiTebebi. maSin 

Cven SevZeliT dagvecva qarTuli erovnuli normebis pozicia.  
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aseTi `brZola~ mogviwevs axlo momavalSic, roca qarTul normebs evropuli 

normebiT Caanacvleben. aucileblad unda SevZloT Cveni poziciis sisworeSi evro-

pelebis darwmuneba. evropuli normebis struqtura uflebas aZlevs calkeul qvey-

nebs, daafiqsiron TavianTi gansxvavebuli, dasabuTebuli pozicia specialur danar-

TSi, romelsac erovnuli danarTi ewodeba. 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, italiisa da albaneTis miwisZvris Sedegebis 

kvalificiuri Sefaseba did daxmarebas gauwevs qarTvel seismologebsa da mSeneb-
lebs am problemis gadaWraSi da daicavs maT naCqarevi gadawyvetilebebis miRebisa-
gan. amitomacaa CvenTvis saintereso italiaSi 2016 wlis agvistoSi da albaneTSi 

2019 wlis noemberSi momxdari miwisZvrebis Sedegebis analizi. 
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EARTHQUAKE ENGINEERING 
 
 

WHY THE EARTHQUAKE THAT STRUCK ALBANIA IN NOVEMBER 2019 IS 
WORTHY OF ATTENTION 
G. Gabrichidze  
(Georgian National Academy of Science) 

 
Resume: The analysis of the results of earthquakes is of great interest for the prevention of errors in the 

determination of seismic risk and the correction of some provisions of the modern ideology of seismic con-
struction. From this point of view, the article emphasizes the need for scientific, professional analysis of earth-
quakes in Europe.  

 
Key words: Analysis of the results of earthquakes; earthquake; ideology of earthquake engineering.  

 
 
 
 

СЕЙСМОСТОЙКОЕ СТРОИТЕЛЬСТВО 
 

 

КАКОЙ ИНТЕРЕС ДЛЯ НАС ПРЕДСТАВЛЯЕТ ЗЕМЛЕТРЯСЕНИЕ,  
ПРОИСШЕДШЕЕ В АЛБАНИИ В НОЯБРЕ 2019 ГОДА 

Габричидзе Г. К. 
(Национальная академия наук Грузии) 

 
Резюме. Анализ результатов происшедших землетрясений представляет большой интерес для 

предотвращения ошибок в определении сейсмического риска и корректировки некоторых положений 
современной идеологии сейсмостойкого строительства. С этой точки зрения в статье акцентируется 
внимание на необходимости научного, профессионального анализа происшедших в Европе землетря-
сений. 

 
Ключевые слова: анализ результатов землетрясений; землетрясение; идеология сейсмостойкого 

строительства. 
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fizikuri geografia 

 

 

 

samxedro geografiuli codnis elementebi SoTa rusTavelis  

`vefxistyaosanSi~  

koba xaraZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

vaxuSti bagrationis saxelobis geografiis instituti) 

 

 

reziume: SoTa rusTavelis `vefxistyaosanSi~ gansakuTrebul yuradRebas ipy-

robs samxedro geografiuli aspeqtebi. poeti kargad icnobs qveynebis geografias, 

rac kargad Cans brZolebis aRwerisas. amasTan, garemo pirobebi, romlebSic mimdi-

nareobs Setakebebi, did gavlenas axdens strategiisa da taqtikis sworad warmarT-

vaze. samxedro-geografiuli monacemebi erT-erTi mniSvnelovani faqtoria da ara 

gadamwyveti. amitom geografia samxedro miznebsa da amocanebs, samxedro xelovnebis 

orive dargs _ strategiasa da taqtikas organulad daukavSirda samxedro xelov-

nebis Teoriis Camoyalibebis pirvelsave xanebSi. garemo pirobebi (reliefi, klimati, 

niadag-mcenareuli safari, dReRamuri dro, amindi da sxv.) garkveul gavlenas axdens 

brZolebis mimdinareobaze. amdenad, samxedro-geografiuli monacemebis codnam 

misca saSualeba poemis avtors zedmiwevniT kargad warmoedgina orive omSi aRwe-

rili samxedro-geografiuli elementebi da garemoebebi. 

 

sakvanZo sityvebi: garemo pirobebi; samxedro geografia; samxedro strategia da 
taqtika. 

 

 

Sesavali  

SoTa rusTavelis poema `vefxistyaosani~ geografiulad mravalmxriv iqcevs 

mecnierTa yuradRebas. masSi poezia da mecniereba erTad aris Serwymuli da XII 

saukunis qarTveli xalxis udides ganZs warmoadgens. poemaSi saubaria im drois 

cnobil msoflios mravalferovan sakiTxebze (mecnierebaze, kulturaze da sxvaze). 

maT Soris didi adgili ukavia qveynebis geografiul monacemebs _ bunebriv garemos, 

socialur da ekonomikur mdgomareobas, samxedro-geografiul elementebs da sxv. 

 

 

ZiriTadi nawili 

`vefxistyaosanSi~ gansakuTrebuli yuradReba eqceva samxedro-geografiul co-

dnas. avtori zedmiwevniT kargad icnobs qveynebis geografiul mxares, rac zustad 

aris asaxuli nawarmoebSi. samxedro-geografiuli monacemebi erT-erTi mniSvnelo-

vani faqtoria, romelic emsaxureba samxedro miznebsa da amocanebs, samxedro xe-
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lovnebis orive dargs _ strategiasa da taqtikas. amasTan, garemo pirobebic (reli-

efi, klimati, niadagi, dReRamuri dro, amindi da sxv.) did rols asrulebs brZolis 

strategiisa da taqtikis sworad warmarTvaSi. 

poemaSi aRwerilia ori didi omi _ tarielisa xataelebis winaaRmdeg da sam 

gmirTa omi qajeTis winaaRmdeg. pirvel SemTxvevaSi, xataelebis mefe ramazi Rala-

tiT cdilobda tarielis damarcxebas, magram tarielis gonivrulobis gamo es ver 

moxerxda. garemoebis zedmiwevniT Seswavlam, sabrZolo da fexdafex devnis opera-

ciis momzadebam brwyinvale gamarjveba moutana mas. 

SoTa rusTavelis `vefxistyaosanSi~ naTlad aris gamokveTili samxedro geo-

grafiis mniSvneloba. poemaSi aRwerili orive omis SemTxvevaSi didi yuradReba aqvs 

daTmobili ara marto uSualo brZolebis adgilebis geografiul garemosა da qvey-
nis socialur-ekonomikur mdgomareobas, aramed adgilamde misasvlel saxmeleTo 

Tu sazRvao gzebs; zedmiwevniT zustad aris gamoangariSebuli mxedris mier sxva-

dasxva regionis bunebriv pirobebSi dabrkolebaTa gadalaxvis gzebi da manZilebis 

dafarvis zusti dro. magaliTad, udabnos pirobebSi sasapalne ramden dReSi dafa-

ravda ama Tu im manZils; zustad aris gamoangariSebuli da aRwerili, Tu ramdeni 

xani dasWirdeboda arabeTis udabnos, iranis, indoeTis velisa da sxva saxmeleTo 

teritoriebis gavlas Sesabamisi samgzavro saSualebebiT (cxeni, aqlemi da sxv.) Tu 

fexiT. zustad aris aRwerili sazRvao marSrutebi, sadac gansakuTrebuli yuradRe-

baa miqceuli gabatonebuli qarebis moqmedebaze da, kerZod, musonebis xasiaTze, 

zRvisa da okeanis dinebebze da a.S.  

geografiuli codniT SeiaraRebuli poeti did yuradRebas uTmobs orive omSi 

aRweril samxedro-geografiuli elementebis gamoyenebas. cxadia, konkretulad es 

omebi sinamdvileSi arc momxdara, magram igi zustad aRwers gmirebis moqmedebas 

drosa da sivrceSi. amasTan, im qveynebisaTvis damaxasiaTebeli Sesabamis cxovelTa 

(cxeni, jori, viri, azaveri, aqlemi da sxv.) ganlagebasa da moqmedebas. aseve AaRwers 

moZraobis saSualebebs (navi, xomaldi, kidobani da sxv.), gzebsa da im adgilebs, 

romlis gavlac uxdebodaT. 

mxedvelobaSia miRebuli saxmeleTo gadasvlaTa manZilebi (moZraobis vadebi), 

droisa da sivrcobrivi masStabebi da sxv. 
 

`gamoemarTa avTandil, moyme mxne, laRad mavali. 

oc dRe iara, Rameca dRezeda wahrTo mravali...~ (str. 116) 

`qalaqi hqonda magari, sazarod sanapirosa, 

gare klde iyo, giambob zRudesa uqvitkirosa...~ (str. 116) 
 

`avTandil igi mindori oTx-axmiT gardaiara, 

daagdo mzRvari arabTa, sxvaT mzRvarTa are iara...~ (str.145) 
 

`mas mihxvda wveri sadgurad maRlisa mTisa didisa, 

gamoCnda muniT mindori, savali dRisa Svidisa. 

mis mTisa Zirsa wyali dis, arad sandomi xidisa,  

orgniTve tyesa Seekra napiri wylisa kidisa~. (str. 151) 

`mas mindorsa daemarTa, gza TvaliTa gamosaxa,...~ (str. 159) 
 

                                                 
 strofebi amoRebulia pavle ingoroyvas redaqciiT gamocemuli SoTa rusTavelis 
“vefxistyaosnis” teqstidan. wigni I. Tb., 1970. 
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`zRva gaiares samTave erTgan Zmad SeficebulTa;  

fridon gza icis, iares, dRisiT da RamiT rebulTa. 

fridon Tqva: `vaxlavT areTa Cven, qajeTs miaxlebulTa, 

aqaTgan RamiT vla gvinda, miT aras gamJRavnebulTa~. (str. 1311) 
 

`zRvaTa qalaqsa damarTes, Tuca gza muniT grZelia~. (str. 1348) 
 

`fatman hyavs Tana, iares savali dRisa aTisa~. (str. 1354.) 
 

`iarnes dReni mravalni laRTa, brZnad moubareTa, 

Sigan maT didTa mindorTa, yovlgniT kac-miumxvdareTa, 

sad yofiliyo tariel, mixvdes mis kldisa areTa.~ (1415 str.) 
 

`mixvdes arabTa sazRvarsa, ra vles mravali xanebi. 

daxvda soflebi, cixebi, xSir-xSirad, Tanis-Tanebi.~ (str. 1423) 

 

sakmaod zustad aris aRwerili xmeleTze moZraobis vadebi, magram arsad aris 

aRniSnuli sazRvao curvaTa xangrZlivoba. es unda iyos mizezi imdroindeli saz-

Rvao transportis ganviTarebis dabali donisa (im dros xomaldebisa da navebis 

moZraoba didad iyo damokidebuli qarebsa da dinebebze). 

rogorc Cans, avtori xmeleTze mogzaurobis marSrutebis vadebs adgenda ru-

kaze gazomili manZilis gayofiT `dRis savalis~ saSualo sigrZeze, xolo drois 

faqtors gansazRvravda bunebrivi pirobebis mixedviT. magaliTad, poemaSi xSiradaa 

moxseniebuli vardi, romelic gamoyenebulia ara marto mxatvruli SedarebisaTvis, 

aramed gmirTa (pirvel rigSi avTandilis) mogzaurobebis kalendaruli gaazrebisa-

Tvis. am mxriv sainteresoa strofebi 871 da 1248-1249, romlebSic fenologiuri da 

astronomiuli niSnebiT naCvenebia maisi: 
 

`amis metsa aras gnukev: weliwadsa erTsa msgefssa 

aqav qvabsa momnaxvidi me, ambavTa yovlgniT mkrefsa; 

ama Jamsa niSnad mogcem, drosa amas vard-iefsa, 

vardTa naxva gagakrTobdes, marT viTamca ZaRli yefsa.~ (str. 871) 
 

aq saubaria avTandilis mimarTvaze tarielisadmi, romliTac arabi spaspeti 

acnobs maTi paemnis dros. 

aseve sainteresoa 1248-e da 1249-e strofebi, sadac gulanSarodan xomaldiT 

gamgzavrebuli avTandili xmeleTze gadasvlis Semdeg cxeniT midis tarielis qva-

bovanisaken: 
 

`gamovlna zRvani avTandil mgzavriTa raTme naviTa, 

pir-mxiaruli acorvebs marT oden marto TaviTa;...~ (str. 1248) 
 

aseve: 
 

`mowurvil iyo zafxuli, qveyniT amoslva mwvanisa, 

vardis furcloba, niSani, dro maTis paemanisa, 

etlis cvaleba mzisagan, Sejdoma saratanisa...~ (str. 1249) 

 

an kidev: 
  

`mze mogveSorva, mas aqaT Cven varT sinaTle-klebulni.~ (str. 1128) 
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amrigad, nestan-darejanis saZebrad mimavali avTandili tariels Sexvedris va-

dad uniSnavs srul weliwads _ vardis yvavilobis dros da, marTlac, erTi wlis 

Semdeg, rodesac miwa ifareba balaxiT, hyvavis vardi da mze `jdeba~ saratanis, anu 

kirCxibis xomlSi, arabebis spaspeti asrulebs Tavis dapirebas da brundeba tarie-

lis samyofSi. rogorc Cans, vardis gafurCqvniT miTiTebulia maisis Tve (am Tvis 

bolos xdeba mzis gasworeba kirCxibis zodiaqos etlTan). am TveSi aRniSnuli mo-

vlena axasiaTebs zomier ganedebs (kerZod saqarTvelosac), magram ara tropikul 

qveynebs, sadac avTandili eZebda da kidevac miagno indoel qalwuls, sadac ̀ zamTar 

da zafxul swored aqvT yvavilSi ferad-ferebi~.  

landSaftis daxasiaTebisas warmodgenili Sedarebebi zustia. poeti Tavis na-

warmoebSi amJRavnebs mSobliuri qveynis bunebrivi landSaftis komponentebis gamo-

yenebas da es arcaa gasakviri imitom, rom poemis avtors rogorc qarTvels, sam-

Soblos buneba unda hqonoda, upirveles yovlisa, gonebaSi. garda amisa, qarTveli 

mkiTxvelisaTvis kavkasiis damaxasiaTebel bunebriv komponentebze damyarebuli Se-

darebebi da metaforebi ufro gasagebi da maxlobelia, vidre Soreuli tropikuli 

qveynebisa. 

rusTaveli farTo geografiul erudiciasTan erTad flobda samxedro xelov-

nebas, rac Serwymulia erTmaneTTan da gadmocemulia mTeli sizustiT.  

garda amisa, amave periodSi didi mniSvneloba hqonda savaWro gzebs, vinaidan 

saqarTvelo satransporto qveyanas warmoadgenda. am gzebis dacvas ki saxelmwifoeb-

rivi mniSvneloba hqonda. am gzebiT mimodioda savaWro qaravnebi. 

XIII saukuneSi, gareSe mtrebis Semosevebis Sedegad, iwyeba saqarTvelos dasus-

teba, riTac saqarTvelo moswyda did savaWro gzebs, daiwyo qveynis daqucmaceba, 

dasustda politikurad, kulturulad da, cxadia, samxedro xelovnebac daqveiTda. 

samxedro saqmianobis es didi codna da gamocdileba saqarTvelos miRebuli 

unda hqonoda daviT aRmaSeneblisa da Tamar mefis drois samxedro moqmedebis Ziri-

Tadi principebidan. kerZod, garkveulma garemoebebma ganapiroba im periodSi axali 

taqtikis SemuSaveba, jaris axali sabrZolo mowyoba. am axali taqtikis mixedviT, 

nacvlad erTiani, tlanqi, mouqneli masisa, daviT aRmaSenebels Tavisi jari sam 

wyebad hyavda ganlagebuli da sam wyebad awarmoebda brZolas. amasTan, hyavda re-

zervi, romelic saWiroebisamebr daexmareboda ama Tu im nawils. brZolis aseTi 

taqtikiT daviT aRmaSenebelma da Tamar mefis sardlebma SeZles araTu daecvaT da 

gamklavebodnen mosazRvre mravalricxovan mtris jarebs, aramed Sor manZilzec 

gaelaSqraT.  

qajTa qalaqSi datyvevebuli darejanis gamosaxsnelad sami gmiri ibrZoda.. 
 

`... qalaqsa Sigan magari klde maRali da grZelia, 

mas kldesa Sua gvirabi, asaZromeli xvrelia,...~ (str. 1166) 
 

bunebrivad da xelovnurad gamagrebuli cixesimagris aReba sakmaod rTuli 

iyo. fridoni icnobdaqajeTis mdebareobas da mis samxedro mdgomareobas: 
 

`qajeTs erTxel kvlac vyofilvar, naxavT Tqvenca gemagrebis;  

yovlgniT kldea, gareSemo mteri versiT moadgebis; 

Tu idumal ar SeuvalT, cxadad Sebma ar egebis, 

miT laSqari arad gvinda, razmi malviT ver mogvyvebis.~ (str. 1309) 
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laSqari adgilze dautovebiaT da Tan sami rCeuli meomari wauyvaniaT. 
 

`fridon gza icis, iares, dRisiT da RamiT rebulTa.~ (str. 1311) 
  

rogorc ki miuaxlovdnen qajeTis sazRvars, fridoni iZleva rCevas: 
 

`aqadgan RamiT vla gvinda, miT aras gamJRavnebelTa~. (str. 1311) 
 

qajTa brZolaSic samTa gmirma gamarjveba moipova. brZolis moqmedebis gegma 

bunebriv garemosTan iqna SeTanxmebuli, rac daexmara qajTa cixesimagris aRebaSi. 
 

 

daskvna 

amrigad, omebSi warmateba ganapiroba imanac, rom brZolis moqmedebis gegma 

garemosTan iqna Sexamebuli. Tu gaviTvaliswinebT `vefxistyaosanSi~ aRweril am 

ori brZolis Sedegebs, SeiZleba davaskvnaT, rom omis dros samxedro geografiis 

codnas didi mniSvneloba aqvs _ yovel brZolas win uZRvis dazverva, anu saWiro 

cnobebis Segroveba mowinaaRmdegis samxedro Zalebis, cixesimagreebisa da maTi ad-

gilmdebareobis Sesaxeb. 

am mxriv, SoTa rusTaveli zedmiwevniT yofila gacnobili rogorc samxedro 

saqmes, ise geografiul garemos. amasTan, poemaSi moTxrobili ambavi fantaziis na-

yofi ar aris da mas realisturi xasiaTi aqvs.  

principebi, romlebzec agebulia `vefxistyaosnis~ samxedro moqmedeba, eTanxme-

ba swor moqmedebas, rac safuZvlad edo daviT aRmaSeneblisa da Tamar mefis droin-

deli sardlebis moqmedebas. swored maSindeli saqarTvelo iyo gadaWimuli or 

zRvas Soris _ nikofsiidan darubandamde, samxreTiT ki _ trapizonsa da ardebi-

lamde. 
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PHYSICAL GEOGRAPHY 
 
 

THE ELEMENTS OF MILITARY-GEOGRAPHIC KNOWLEDGE IN “THE KNIGHT 
IN THE PANTHER’S SKIN” BY SHOTA RUSTAVELI 
K. Kharadze  
(Vakhushti Bagrationi Institute of Geography, Iv. Javakhishvili Tbilisi State University) 

 
Resume: The field of Military Geography is one of the notable spheres in Shota Rustaveli’s poem. The 

poet has a deep knowledge of the geographical conditions of the countries mentioned in it. The geographical 
descriptions along with the battles are very accurately depicted. As a rule, environmental conditions, in which 
battles take part, have a great influence on the planning of battle strategy and tactics. Military geographic 
conditions are one of the important, but not determining factors. Therefore, geography has organically linked 
to military goals and tasks, both spheres of military art – strategy and tactics from the very beginning of form-
ing the theory of the military art. Environmental conditions (relief, climate, soil, diurnal cycle, weather and 
etc.), where a battle takes place, have specific influence on the battle. Thus, military geographic data are of 
much importance to develop right strategy and tactics for the victory in the battle. Seemingly, the poet perfectly 
knew the geography of the countries, which are accurately described in the poem. The author equipped with 
the geographic knowledge of the countries, well-known for the world at that time, pays great attention to the 
use of military geographic elements in both battles described in the poem.  

 
Key words: Environment conditions; military geography; military strategy and tactics.  

 
 
 
 

ФИЗИЧЕСКАЯ ГЕОГРАФИЯ 
 

 

ЭЛЕМЕНТЫ ВОЕННО-ГЕОГРАФИЧЕСКИХ ЗНАНИЙ  
В «ВИТЯЗЕ В ТИГРОВОЙ ШКУРЕ» ШОТА РУСТАВЕЛИ 

Харадзе К.П. 
(Институт географии им. Вахушти Багратиони Тбилисского государственного университета  
им. Ив. Джавахишвили) 

 
Резюме. В поэме особенно привлекает внимание ее военно-географические данные. Поэт хо-

рошо знаком с географией разных стран, что выявляется при описании военных сражений и очень 
точно передается в произведении. К тому-же природная среда, где происходит столкновение, опреде-
ляет стратегию и тактику сражения. Военно-географические данные являются значительным факто-
ром, но не решающим; поэтому география изначально свзана с отраслями военного искуcства – со 
стратегией и тактикой с времен возникновения теории войн. Окружающая среда (рельеф, климат, поч-
венно-растительный покров, время сутки, погода ) оказывает определенное влияние на ход сражения. 
Поэтому глубокие военно-географические знания дали автору поэмы возможность ярче представить 
читателю военно-географические элементы и обстановку, где происходили сражения обеих воин, опи-
санных в поэме. 

 
Ключевые слова: военная география; военная стратегия и тактика; условия окружающей среды. 
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paleogeografia 

 

 

 

saqarTvelos mTaTSorisi baris tbiuri nafenebi 

revaz xazaraZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

vaxuSti bagrationis saxelobis geografiis instituti) 

 

 

reziume: saqarTvelos mTaTSoris zolSi tbiuri nafenebi gavrcelebis mxriv 

nawilobriv SezRudulia, vinaidan umetesi nawili gadafarulia mdinareuli da 

zRviuri naleqebiT. miuxedavad amisa, zogan, sadac tbiuri naleqebi ganlagebulia 

mdinareul da zRviur naleqebze, SesaZlebelia isini CaiTvalos istoriul warmo-

naqmnebad da ganisazRvros holocenuri asakiT. Sida qarTlis teritoriaze, Tbili-

sis SemogarenSi tbiuri nafenebi warmodgenilia md. veres marjvena sanapiroze da 

saburTalos raionSi. kaxeTSi, md. iorsa da alaznis xeobebSi, yvarelSi tbiuri 

nafenebi TariRdeba Sua da zeda meoTxeuliT. 

 

sakvanZo sityvebi: zeda meoTxeuli; kolxeTi; tbiuri nafenebi; holocenuri asaki. 
 

 

Sesavali  

saqarTvelos mTaTSorisi zoli tbebiT mdidari ar aris da Tanamedrove tbebs 

SedarebiT umniSvnelo farTobi uWiravs; magram warsulSi iyo epoqebi, rodesac 

tbebs mTaTSoris teritoriaze garkveuli farTobebi eWira, romelTa warmoSoba 

dakavSirebuli iyo vulkanizmTan, xeobebSi mdinareTa SegubebebTan, teqtonikur moZ-
raobebTan, kldeebis CamongrevebTan, RvarcofebTan da sxva mraval movlenasTan. 

 

 

ZiriTadi nawili 

tbiuri nafenebi kolxeTSi (paliastomis tbis midamoebSi) aRwerilia d. were-
Tlis mier [1]. aq torfis fenis qvemoT ganlagebulia qviSebisa da Tixnaris mZlavri 

wyeba, romelic paliastomis tbis Tanamedrove naleqebis Tanxvedrilia. 

mTaTSoris zolSi kolxeTis dablobze (afxazeTis sanapiro teritoriaze) tbe-
bisa da Waobebis nafenebs sakmaod didi farTobi uWiravs. md. rionis marcxena sana-
piroze (paliastomis tbis irgvliv) tbiuri nafenebis umetesi nawili holocenuri 

asakisaa. aqvea warmodgenili 10_12 m simZlavris torfis wyeba [2]. Wrilis Seswavlis 

Sedegad gairkveva, rom torfis fenebs Soris zog adgilebSi Cndeba moruxo-momwvano 

Tixebi da tbiur-lagunuri warmoSobis lamiani qviSebi. 

analogiuri Zveli tbiuri nafenebi SeiniSneba imnaTis tbisa da zRviuri warmo-
Sobis patara tbebis irgvliv. msgavsi tbebi gvxvdeba Savi zRvis aRmosavleT sana-
piros gayolebiT. aseTia naCurius tba, romelic zRvisagan qviSebis farTo zoliT 
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aris gamoyofili da daWaobebuli monakveTebia. sakmaod didi farTobi uWiravs tbeb-
sa da daWaobebul adgilebs soflebis _ inkiTisa da liZavas Soris arsebul teri-
toriaze. 

vinaidan xSir SemTxvevaSi tbiuri da Waobiani nafenebi ganlagebulia aluviur 

da zRviur naleqebze, SesaZlebelia asakobrivad isini CaiTvalos istoriul droSi 

Camoyalibebul warmonaqmnad, romelic mimdinareobda holocenuri epoqis Semdeg [3]. 

zemoaRniSnuli movlenis dasadastureblad SeiZleba davasaxeloT kurort urekis 

teritoriaze arsebuli 3-4 m simaRlis qviSis barieri, romelic zRvidan gamoyofs 

daWaobebul Cadablebas. sainteresoa isic, rom aq miwis samuSaoebis Catarebis dros 

aRmoCenil iqna sacxovrebeli saxlis gasamagrebeli xis boZebi, romelTac arqeo-
logi n. xoStaria Waobis gaCenamde arsebuli saxlis narCenebad miiCnevs [4]. 

kolxeTis dablobis periferiuli nawilis gorak-borcviani zolis aluviur 

nafenebSi Sereuli tbiuri nafenebi SeiniSneba okribaSi _ axalsoflis karstul 

tafobSi (md. tyibulas auzi). a. janeliZis monacemebiT [5] es naleqebi warmodgenilia 

TixnariT, romelTa simZlavre tafobis samxreT nawilSi 80 m-mdea. tba zemoaRniSnul 

tafobze periodulad manam arsebobda, sanam tyibulis hesis wyalsacavs Seqmnidnen. 

a. janeliZis [6] gamokvleviT, Zirulis masivze (zemo imereTis plato) tbiuri 

nafenebi umniSvnelo raodenobiT SeiniSneboda. Sida qarTlis teritoriaze tbiuri 

naleqebi gvxvdeba q. Tbilisis SemogarenSi. 

TbilisSi Zveli tbis naleqebi gavrcelebulia qalaqis dasavleT nawilSi, sa-

burTalos raionSi da md. veres marjvena sanapiroze (vakisa da md. vers gayolebiT), 

sadac aRniSnuli naleqebis simZlavre zog adgilas 25-30 m-s aRwevs [7]. 

saerTod, mTaTSorisi dagroveba gamowveuli iyo kolxeTis dablobis da ala-

znis xeobis daZirviT. aqedan gamomdinare, tbiuri nafenebi mravladaa warmodgenili 

Tbilisis teritoriaze, kumisis qvabulSi, jandaris tbis irgvliv, qciisa da alge-

Tis mimdebare teritoriebze, ivris zeganze (sof. zemo qedis), paliastomis tbis 

irgvliv, inkiTis midamoebSi [8, 12]. 

Tbilisis aRmosavleTiT ganlagebulia md. mtkvris Zveli xeoba, romelic Tbi-

lisis zRvis Seqmnamde dakavebuli iyo ramdenime mariliani tbiT, romelTa irgvliv 

warmodgenili iyo tbiuri nafenebi Tixnarisa da Waobis tipis warmonaqmnebiT. aRni-

Snuli naleqebis simZlavre sakmaod didia, vinaidan kukiis tbis aRmosavleTiT tbi-

uri nafenebi 80 m-mde gaiburRa. 

literaturuli wyaroebis mixedviT [9], tbiuri nafenebi aRwerilia borjomis 

midamoebSi, axalcixis qvabulSi, romelic, p. gamyreliZis [10] mier mopovebuli axali 

monacemebiT, ar dasturdeba. 

qvemo qarTlis vakeze tbiuri nafenebi kumisis qvabulis garda, warmodgenilia 

jandaris tbis midamoebSi, sanapiro zolidan 2-3 km-is daSorebiT, romlis simZla-

vresac d. wereTeli [3] ramdenime aTeuli metriT gansazRvravs da romlis sedimen-

taciac baqouri periodis Semdgom droSi mimdinareobda. md. algeTis qvemo dinebaze, 

SeerTebidan 2-3 km-is daSorebiT, d. wereTeli [3] asaxelebs tbiur nafenebs, rom-

lebic monawileobs mesame terasis agebulebaSi. 

kaxeTSi tbiuri nafenebi gavrcelebulia ioris zegansa da alaznis xeobaSi, 

romelTa Seswavla mimdinareobda WaburRilebis saSualebiT mopovebuli masalis 

damuSavebiT [11]. tbiuri qviSebi da Tixnari dadgenilia didi Siraqis, naomaris, 

natbeuris, didi da patara taribanas, wiwmatianis, md. lakbesa da ioris saTaveebis 

CadablebebSi. d. wereTlis SexedulebiT, es Cadablebebi Seqmnilia baqouris wina 
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teqtonikuri moZraobiT, xolo tbiuri nafenebis dagroveba mimdinareobda baqour 

periodSi. naleqebis simZlavre aTeuli metrobiT izomeba. magram aris zogierTi 

monakveTi (didi Siraqi, wiwmatiani), sadac simZlavre 100_200 m-s aRwevs. 

soflebis: yvarlis, sanavardos, Saqrianis, saniores, Wikaanis tbiuri nafenebis 

WaburRilebiT gavlilia 60_80 m-mde siRrmeSi arsebuli torfis CanarTebi. sof. 

yaraRajSi 150_160 m siRrmeSi warmodgenilia qviSebisa da Tixebis morigeoba. sain-

teresoa isic, rom am WrilSi arsebuli fauna miuTiTebs im garemoebaze, rom wyal-

sacavi dakavebuli iyo sufTa mtknari wyliT. tbiuri nafenebi warmodgenilia ala-

znis xeobis marcxena WaburRilebis masalaSic. TiTqmis yvela zemoaRwerili tbiuri 

nafenebis ZiriTadi nawili TariRdeba Sua da zeda meoTxeuli epoqebiT (baqouridan 

moyolebuli xazaruli drois CaTvliT). aq tbiuri reJimis Seqmnas d. wereTeli 

ukavSirebs md. durujis xeobaSi arsebul mZlavri Rvarcofis mier gamotanili ma-

saliT tafobis Seqmnas, romelzedac gaSenebulia dRevandeli qalaqi yvareli. vinai-

dan zemoaRniSnuli adgili naxsenebia vaxuSti bagrationis saqarTvelos geogra-

fiul aRweraSi (XVIII s.) da ar moixsenieba ufro adrindel (XV s.) masalebSi, 

SeiZleba vivaraudoT, rom md. durujidan Rvarcofis mier gamotanili masaliT iqna 

gaCenili tba. yoveli SemTxvevisaTvis SeiZleba vifiqroT, rom asakobrivad igi XVIII 

saukuneze gvian Camoyalibda. igive Sexedulebisaa d. wereTelic [11]. 

 

 

daskvna 

saqarTvelos samxreT mTianeTis tbiuri nafenebisagan absoluturad gansxvave-
buli mcenareuli speqtri iqna gamovlenili tbiur nalqebSi kolxeTSi, kaxeTsa da 

mTis xeobebSi, sadac ZiriTadad Warbobs xemcenareuloba. xemcenareulobis aseTi 

uecari cvalebadoba gamowveuli unda yofiliyo klimaturi mizeziT, rac ganpiro-
bebuli iyo gamyinvarebis epoqis dawyebiT. 
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THE LACUSTRINE SEDIMENTS IN THE INTERMONTANE VALLEY  
OF GEORGIA 
R. Khazaradze  
(Vakhushti Bagrationi Institute of Geography, Iv. Javakhishvili State University of Tbilisi) 

 
Resume: In the intermontane valley of Georgia the distribution line of lacustrine sediments is partially 

limited as far as the most part is covered with fluvial and marine sediments. However, at some places, where 
lacustrine sediments are placed over Middle and Upper Quaternary, they may be considered as historical for-
mations and belong to Holocene. On the territory of Shida Kartli, in the vicinity of Tbilisi, lacustrine sediments 
are observed on the right bank of the river Vere and Saburtalo District. In Kakheti, lacustrine sediments are 
spread in the ravines of the rivers Iori and Alazani, also in Kvareli. The sediments met here belong to the 
Middle and Upper Quaternary.  

 
Key words: fluvial and marine sediments; Holocene; Kolkheti; middle and upper Quaternary.  

 
 
 
 

ПАЛЕОГЕОГРАФИЯ 
 

 

ОЗЕРНЫЕ ОТЛОЖЕНИЯ МЕЖГОРЬЯ ГРУЗИИ 

Хазарадзе Р. Д. 
(Институт географии им.Вахушти Багратиони Тбилисского государственного университета  
им. И. Джавахишвили) 

 
Резюме. В Межгорной полосе Грузии озерные отложения имеют ограниченное распространение, 

поскольку их основная часть перекрыта речными и морскими отложениями. Несмотря на это, в местах, 
где озерные отложения лежат на речных или морских отложениях, их можно принимать как историч-
еские образования и датировать как голоценовые. На территории Шида Картли, в окрестностях Тби-
лиси озерные отложения представлены на правобережье р. Вере и в районе Сабуртало. В Кахетии, в 
ущельях рек Иори и Алазани, а также в Кварели, эти отложения датируются средним и верхним чет-
вертичным периодами. 

 
Ключевые слова: Колхети, озерные отложения, голоцен, верхний четвертичный период. 
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msubuqi mrewveloba 

 

 

 

iuxtis specfexsacmelebis damzadebis teqnologiebi  

TinaTin maRlakeliZe, stefano roteli 

(ak. wereTlis saxelmwifo universiteti, saerTaSoriso asociacia  

`ST- GEORGITALI“) 

 

 

reziume: ganxilulia cxeli vulkanizaciisa da Txevadi formirebis qimiuri 

meTodebiT iuxtis specfexsacmelebis damzadebis procesSi SemuSavebuli Ceqmebisa 

da naxevarCeqmebis axali konstruqciebi, maTi Taviseburebebi da upiratesobebi Zvel-

Tan SedarebiT. mocemulia namzadSi gamoyenebuli detalebis raodenobis Semcirebis 

SesaZleblobebi, damuSavebis sizuste, detalebisa da kvanZebis dakavSirebis mimdev-

roba. aRwerilia sawarmos teqnikuri donis amaRlebis etapebi da axali teqnologi-

ebiT miRebuli iuxtis specfexsacmelebis mrewvelobis sxvadasxva dargSi gamoyene-

bis perspeqtivebi. 

 

sakvanZo sityvebi: axali konstruqciebi; iuxtis specfexsacmeli; Ceqmebi da naxe-
varCeqmebi. 

 

 

Sesavali  

lursmnuli mimagrebis meTodiT fexsacmlis damzadebis teqnologiis uaryo-
fiTi mxareebi. gasuli saukunis 80-ian wlebamde iuxtis fexsacmeli mzaddeboda 

mxolod meqanikuri meTodiT. igi gankuTvnili iyo Semodgoma-zamTar-gazafxulis 

periodSi cudi klimaturi pirobebis dros yoveldRiuri tarebisaTvis rogorc so-

flad, ise qalaqad.Aamitom fexsacmeli unda yofiliyo maRali simtkicisa da wyal-
medegi. 

mosaxleobis cxovrebis donisa da esTetikuri moTxovnebis zrdam, aseve mra-
valferovani fexsacmliT bazris gajerebam misi daniSnulebis Secvla gamoiwvia. 

iuxtis fexsacmlis gamoyeneba daiwyes mxolod specdaniSnulebiT mrewvelobis sxva-
dasxva dargSi (saamSeneblo organizaciebSi, jarSi, sasoflo-sameurneo sawarmoebSi 

da sxv.). amis gamo Seicvala iuxtis fexsacmlis saeqspluatacio da sasaqonlo Tvi-
sebebisadmi wardgenili moTxovnebic.  

paradoqsuli situacia Seiqmna mrewvelobaSi _ iuxtis fexsacmeli, romelic 

ZiriTadad cud klimatur pirobebSi da sxvadasxva dargSi momuSaveebisTvis fexis 

damcavad gamoiyeneboda, iwarmoeboda moZvelebuli lursmnuli meTodiT, romli-
sTvisac damaxasiaTebelia mTeli rigi iseTi uaryofiTi mxareebi, rogoricaa: maRali 

Sroma- da masalatevadoba, akrebis mravaloperaciuloba da mTel rig subieqtur 

faqtorebze (maT Soris muSaTa kvalifikaciaze) damokidebuleba, detalebis Seer-
Tebis adgilebSi simtkicisa da wyalmedegobis dabali maCveneblebi da sxv. 
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lursmnuli meTodiT damzadebuli fexsacmlis erT-erTi mTavari uaryofiTi 

mxarea misi simZime. saSualo zomis monoliTuri rezinisZiriani iuxtis fexsacmlis 

masa daaxloebiT 2 kg-ia da gamoirCeva maRali sixistiT, rac gamowveulia tyavis 

qvelanCasTan Sewebebuli formirebuli rezinis lanCis arasakmarisi RunvadobiT da 

SeerTebis adgilebSi gamoyenebuli lursmnebis sakmaod Warbi raodenobiT. lursmnebi 

xasiaTdeba Tbogamtarobis maRali koeficientiT da, Sesabamisad, lursmnuli meTo-
diT damzadebuli fexsacmelebic xasiaTdeba maRali TbogamtarobiT, ris gamoc ver 

uzrunvelyofs wlis civ periodSi fexisaTvis saWiro komfortuli pirobebis Seqmnas. 

lursmnuli meTodiT damzadebuli iuxtis fexsacmlis seriozul naklad Sei-
Zleba CaiTvalos misi maRali wyalgamtaroba namzadis detalebis SeerTebis adgi-
lebSi da gansakuTrebiT namzadisa da Ziris SeerTebis adgilebSi, sadac gamoyene-
bulia lursmnebi.  

wyalgamtarobis Sesamcireblad warmoebaSi dainerga webo-lursmnuli meTodiT 

Ziris mimagreba, magram nakeris sruli Hhermetizacia mainc ver moxerxda. wylisadmi 

arasrulyofil mdgradobas xels uwyobs agreTve isic, rom fexsacmlis meqanikuri 

meTodiT damzadebisas gamoiyeneba qromtanidebiT daTrimluli iuxtis tyavi, rom-
lis cximSemcveloba 22_28 %-ia.  

zemoT CamoTvlili Yyvela uaryofiTi mxare SesaZlebelia aRmoifxvras fexsa-
cmlis damzadebis Tanamedrove qimiuri meTodebis gamoyenebiT. 

 

 

ZiriTadi nawili 

Camosxmis meTodiT damzadebuli fexsacmlis axali konstruqciebi. cxeli vul-
kanizaciisa da Txevadi formirebis qimiuri meTodebiT iuxtis fexsacmlis damza-
debis procesSi gaCnda sxvadasxva simaRlis yelisa da koWmfarebis mqone Ceqmebisa 

da naxevarCeqmebis koleqciis Seqmnis idea, romelic principulad axali konstru-
qciebis SemuSavebas gulisxmobs da mniSvnelovnad gansxvavdeba lursmnuli meTodiT 

damzadebuli analogiuri daniSnulebis fexsacmelebis koleqciebisagan. 

fexsacmlis axlad Seqmnil konstruqciebSi namzadis iuxtis detalebi SeTavse-

bulia elastomerebTan konstruqciuli elementebis saxiT, romlebic warmoqmnilia 

cxeli vulkanizaciisa da Txevadi formirebis meTodiT. Ziris masalad gamoyenebu-

lia qafpoliureTani da mimagrebis iseTi progresuli meTodi, rogoricaa Txevadi 

formireba. Ceqmebisa da naxevarCeqmebis komfortuli da higienuri Tvisebebis uzrun-

velyofis mizniT am detalebis axali konstruqciebi uSualo kontaqtSia fexTan da 

damzadebulia naturaluri tyavisagan; kerZod, winari _ qromis marilebiT daTrim-

luli iuxtis tyavisagan, RabaSebi – Termomedegi kalTebisagan, sakisurisa da yaj-

risagan, saquslaris Siga fena _ Termomedegi iuxtisagan an xisti tyavmasalisagan. 

iuxtis fexsacmlis damzadebis qimiuri teqnologiebisa da axali konstruqciebis 

SemuSavebam moiTxova namzadis konstruqciebSi iseTi cvlilebebis Setana, rogoricaa 

Zafuri nakerebis Secvla cxeli vulkanizaciis nakerebiT, xisti tyavebisa da granito-

lis detalebis Secvla polimeruli masalebisagan damzadebuli detalebiT, kirzis 

yelis Secvla qafpoliureTanis yeliT da sxv. [1, 6, 7]. 

specfexsacmlis konstruqciis Secvlisas gaTvaliswinebuli iyo misi garegnu-

li iersaxis cvlileba da Tanamedrove esTetikuri gaformeba. garda amisa, saWiro 

iyo iseTi moTxovnebis dakmayofileba, rogoricaa teqnologiuri procesebis Secvla 
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da Mmasalatevadobis Semcireba. modelis struqturis mixedviT SesaZlebeli gaxda 

fexsacmelSi detalebis raodenobis 38-dan 10_15-mde Semcireba. 

namzadebi Zafuri nakeris gareSe. iuxtis specfexsacmlis axal konstruqciebSi 

Zafuri nakerebi mTlianad Seicvala cxeli vulkanizaciis nakerebiT, sadac gamoye-
nebulia zeddebuli rezinis detalebi. 1-ლ nax-ze warmodgenilia specfexsacmlis 

namzadi, romelzec ar Cans ukniTa, xolo winari (4) da tyavis saquslari (5) yelTan 

SeerTebulia ormagi paraleluri gviristiT (7). rezinis zeddebuli detalebi yels 

emagreba cxeli vulkanizaciis meTodiT. rezinis detalebi SeiZleba Seicvalos po-
limeruli masalebiT, kerZod, qafpoliureTaniT. ukana gare Tasma (6) damoklebulia 

da misi sigane Seadgens 25 mm-s. namzadis zedapiri kirzis zedapiris msgavsia [2, 3, 4]. 

namzadis akrebamde winaswar ecleba saxis mxare winaris frTebs 16-17 mm-is siga-

neze, kirzis yelze ukniTas _ Siga mxridan 26-27 mm-is siganeze da kantis Siga mxares 

_ 7 mm-is siganeze. 

 

 
 

 nax. 1. specfexsacmlis namzadi polimeruli masalis ukana gare TasmiTa da KkantiT:  

1 _ sayure (sakidi); 2 _ yelqoba; 3 _ kirzis yeli; 4 _ winari; 5 _ tyavis saquslari;  

6 _ ukana gare Tasma; 7 – yelisa da saquslaris SeerTeba ormagi gviristiT 

 

Sualeduri detalebis kvanZebi polimeruli masalebisagan. namzadis axal kon-

struqciebSi gaTvaliswinebuli ar aris qafpoliureTanis zeddebuli detalebi. maT 

nacvlad gamoyenebulia polimeruli masalebis xisti cxvirqvedebi da saquslarebi, 

xolo Tavad cxvirqvedisaTvis _ naturaluri tyavis sqeli winari. am mizniT 3,0–3,5 

mm sisqis iuxtis tyavisagan gamoWril winars cxviris nawilSi winaswar Caseraven 

65–70 mm siganeze. namzadis akrebisas winari (5) yels (1) uerTdeba ormagi paralelu-

ri gviristiT. cxviris nawilSi warmoqmnili jibe (6) ivseba polimeruli nareviT. 

winarisa da ukana gare Tasmis (2) Semdeg yelze erTmagi gviristiT ekereba iuxtis 

an xisti tyavmasalisagan gamoWrili saquslari (4). iuxtis ukniTa (3) Ceqmis yelze 

magrdeba ormagi gviristiT (nax. 2). ukniTa saquslaris fenasTan erTad warmoqmnis 

jibes, romelic aseve ivseba polimeruli nareviT [5, 6, 8]. 
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 nax. 2. namzadi polimeruli masalis Siga detalebiT: 1 – yeli;  

2 _ ukana gare Tasma; 3 _ iuxtis ukniTa; 4 –saquslari; 5 – winari; 6 – jibe 

 

xisti polimeruli cxvirqvedebis mqone naxevarCeqmebs iyeneben xorcisa da rZis 

sawarmoebSi momuSaveebi, xolo polimeruli masalis xist specfexsacmelebs _ mrew-

velobis sxvadasxva dargis muSakebi. pirvel SemTxvevaSi saquslarebian iuxtis spec-

fexsacmlis dasamzadeblad iyeneben cxeli vulkanizaciis meTods, meore SemTxve-

vaSi ki _ lursmnul meTods. 

qafpoliureTanis yeliani namzadebi. Nnamzadebis axal konstruqciebSi yelis 

masala Secvlilia polimeruli masalebiT, xolo ZafiT nakerebi nawilobriv aseve 

Secvlilia SeduRebiT, rac principulad siaxles warmoadgens iuxtis fexsacmlis 

warmoebaSi.  

Mme-3 nax-ze kargad Cans, rom tyavis saquslari (3) mierTebulia sarCulTan (1) 

ormagi gviristiT da miiReba `windisebri~ namzadis maketi. yeli da ukniTa (2) mzad-

deba samarTze moWimul `windaze~ qafpoliureTanis CamosxmiT da es erTiani forma 

ormagi gviristiT ekereba winars (4). quslis nawili Sedgeba tyavis saquslarisagan, 

sarCulisa da qafpoliureTanis ukniTasagan. yelisa da ukniTas feri Seesabameba 

tyavis winaris fers. qafpoliureTani mtkiced ukavSirdeba sarCulsa da tyavis 

saquslars adheziis gareSe.E 

 
 nax. 3. namzadi qafpolureTanis (ППУ) masalis Siga detalebiT:  

1 – sarCuli; 2 – ukniTa; 3 – tyavis saquslari; 4 -– winari 
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Ceqmebi qafpoliureTanis lanCisa da ukniTas gamoyenebiT. Aaxal konstruqcie-

bSi 400 mm-mde simaRlis yeli (1) mzaddeba kirzisagan, winari (8) ki _ Termomdgradi 

iuxtisagan. qafpoliureTanisagan damzadebuli yvela detali (lanCa, qusli, gver-

dulebi) ukana gare detalebia, xolo ukniTas (2) da kamarasA(6) SeTavsebuli aqvs 

rogorc gare, ise Siga detalebis funqciebi. kamaraA(6) Sesqelebuli lanCaa, rome-

lic ara marto alamazebs fexsacmels, aramed warmoadgens terfis TaRis saimedo 

sayrdens, uzrunvelyofs fexsacmlis mdgradobas da amortizacias; amasTan, kon-

struqciidan zogierTi detalis gamoricxvis saSualebas iZleva. 

dekoratiuli gaformebis elementad fexsacmlis axal konstruqciaSi gvevli-

neba irgvliv moyolebuli wriuli kanti (borti), romelic lanCasTan erTad war-

moadgens erTian, formirebul detals. Ziris detalebis simaRlea 12 mm. SemoWimuli 

namzadi 6 mm-iT Caflulia lanCaSi (9) da garedan dafarulia 6 mm sisqis gverdiTi 

wriuli kantiT. 

Ceqmis axal konstruqciaSi (nax. 4) gaTvaliswinebulia iseTi Siga detalebi, 

rogoricaa tyavis RabaSi (5) da quslis CanarTi (4). saquslari (3) Sedgeba tyavisa 

da qafpoliureTanis fenebisagan. tyavis fena mzaddeba 1,8–2,3 mm sisqis kalTebisagan. 

2,5_5 mm sisqis qafpoliureTanis fena ukniTas funqciasac asrulebs. Oorive masala 

Camosxmis procesSi mtkiced uerTdeba erTmaneTs adheziis gareSe. maRalelastikuri 

da mtkice qafpoliureTani xist tyavis masalasTan kombinaciaSiEquslis kvanZis 

formamdgradobis Ggarantias iZleva da gamoricxavs mis deformacias [7, 9]. 

 

 
 

nax. 4. Ceqma qafpoliureTanisagan (ППУ) damzadebuli zeddebuli cxviris,  

gare ukniTasa da dekoratiuli lanCis gamoyenebiT: 1 – yeli; 2 – Siga ukniTa;  

3 – saquslari qafpoliureTanis feniT; 4 – quslis CanarTi; 5 _ tyavis RabaSi;  

6 – kamara; 7 – kanti (borti); 8 – winari; 9 – lanCa 

  

quslis kvanZis axali konstruqcia gare dekoratiul kantTan erTad aumjobe-

sebs saeqspluatacio da wylisadmi mdgradobis Tvisebebs. poliureTanis saqusla-

ris zedapiri gaformebulia tyavis zedapirisa da gviristebis imitirebuli sura-
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TiT. saquslaris forma da suraTi sxvadasxva modelSi icvleba da pasuxobs Tana-

medrove esTetikur moTxovnebs. qafpoliureTanisa da tyavis kombinirebulma saqu-

slarma gamoricxa samfeniani granitolis gamoyeneba. 

qafpoliureTanis zeddebuli cxviris, saquslarisa da lanCis Ceqmebi. axali 

konstruqciis CeqmebSi (nax. 5), 335 mm simaRlis kirzis yeli mosaxsnelia. winari (10) 

Termomedegi iuxtisganaa damzadebuli, xolo gare detalebi da lanCa qafpoliur-

eTanisaa. gare saquslari (3), wriuli kanti (6), zeddebuli cxviri (9) da lanCa (7) 

warmoadgens erTian formirebul detals. quslis nawilis kvanZi gansxvavdeba moce-

muli nawilis kvanZisagan. aRniSnul konstruqciaSi quslis nawilis kvanZi samfeni-

ania. igi Sedgeba kirzis fenisagan (1), romelic warmoadgens yelis gagrZelebas, 

iuxtis fenisagan baxtarmis gare mdebareobiT (2) da poliureTanis fenisagan (3). imis 

gamo, rom ar arsebobs meqanizmebi da instrumentebi moWimuli namzadis rTuli 

konfiguraciis aburZgnisaTvis, namzadze ekereba 15–18 mm siganis iuxtis zeddebuli 

detali (8) baxtarmiT gareT. aseTi detalebis arseboba zrdis poliureTanis Ziris 

zedapirTan SeWidulobis simtkices. Siga detalebidan gaTvaliswinebulia saqusla-

ris tyavis fena (2), tyavis RabaSi da quslis NCanarTi (4). 

 

 
nax. 5. qafpoliureTanis zeddebuli cxviris, gare ukniTasa da lanCis mqone Ceqmebi:  

1 – kirzis fena; 2 – iuxtis fena; 3 - qafpoliureTanis gare ukniTa fena;  

4 – quslis CanarTi; 5 – tyavis RabaSi; 6 – kanti (borti); 7 – lanCa;  

8 – iuxtis zeddebuli detali; 9 _ zeddebuli cxviri; 10 – winari 

 

qafpoliureTanis gamoyeneba erTiani figuruli profilis Ziris saxiT (Sedgeba 

cxviris, kamaris, wriuli kantis, lanCisa da quslisagan) zrdis fexsacmlis wyli-

sadmi mdgradobas da hermetizacias. SesaZlebelia Ziris profili Sesruldes sxva-

dasxvagvari naWdevebiT. amitom Camosasxmeli agregatisaTvis mzaddeba iseTi mowyo-

biloba, romlis SecvliTac SesaZlebelia Ziris zedapiruli (sasiarulo mxare) 

gamosaxulebis Secvla.  

qafpoliureTanis yeliani Ceqmebi. qafpoliureTanis yeliani Ceqmebis (nax. 6.) 

Siga detalebi (saquslari, RabaSi, CanarTi) me-4 da me-5 nax-ebze mocemuli Ceqmebis 

Sesabamisi detalebis analogiuria. 



77 
 

 
 

nax. 6. qafpoliureTanis yeliani Ceqmebi: 1 – qafpoliureTanis koWmfaris,  

yelis da gafarToebuli yelis kvanZi; 2 – tanketkis tipis Ziri;  

3 – kanti (borti); 4 – iuxtis winari 

 

yeli da ukniTa warmoadgens erTian formirebul detals, romelSic qafpoli-

ureTanis (ППУ) yeli dublirebulia sarCulTan, xolo quslis kvanZi ППУ-is ukniTa 

dublirebulia tyavis saquslarTan, risTvisac SeiZleba gamoyenebul iqnes xisti 

tyavi an iuxtis winari (4). Termomdgradi iuxtis winari yelTan dakavSirebulia 

ormagi paraleluri gviristiT. navisebri tipis Ziri (2) formirebulia aseve ППУ-
isagan da namzadze mimagrebulia Camosxmis meTodiT 2-3 mm simaRlis kantiT (3). 

zedapirisa da Ziris damcavi Tvisebebi gaZlierebulia, xolo fexsacmlis higienuri 

da komfortuli Tvisebebi _ SenarCunebuli [8, 9]. 

naxevarCeqmebis axali konstruqciebi. iuxtis naxevarCeqmebis axal konstruqci-

ebSi gaTvaliswiebulia naxevrad yru sarqveli, zeddebuli safari, elastikuri yel-

qoba da sxva elementebi, romlebic ganapirobebs fexsacmlis damcav Tvisebebs. li-

Tonis Tanamedrove furnitura (magaliTad, elvaSesakravi, kauWebi, figuruli rgo-

lebi) uzrunvelyofs moxerxebul eqspluatacias; amasTan, akisriaT dekoratiuli 

gaformebis funqciac.  

175 mm-mde simaRlis naxevarCeqmebSi (nax. 7) gamoyenebulia iseTive quslis nawi-

lis kvanZi, rogoric me-4 da me-5 nax-ebze mocemul CeqmebSia, magram mcire cvli-

lebebiT. saquslaris xisti tyavis fena Secvlilia iuxtis feniT. igi aris koWmfaris 

gagrZeleba an calke detali, romelic koWmfarTan SeerTebulia ormagi gviristiT. 

ase rom,Asaquslari Sedgeba ori fenisagan. Siga fena _ iuxtis tyavisagan (3) da 

tyavsarCulisagan (1), gare fena (2) _ qafpoliureTanisagan, xolo gamyarebuli cxvi-

ris kvanZi _ iuxtis tyavisa (6) da qafpoliureTanis gare fenisagan. quslisa da 

cxviris kvanZis agebuleba ganapirobebs fexsacmlis maRal formamdgrad da damcav 

Tvisebebs.  

fexsacmlis Ziris Fnawilebia tyavis RabaSi (4), mikroforovani rezinis quslis 

CanarTi (5) da qafpoliureTanis formirebuli detalebi, romlebic moicavs gare 

detals _ ukniTas, cxvirsKNda rTuli gverdiTi profilis mqone naxatian lanCas.  
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nax. 7. qafpoliureTanis naxevarCeqma: 1 – tyavsarCuli; 2 – qafpoliureTanis gare fena;  

3 – iuxtis tyavi; 4 – tyavis RabaSi; 5 _ mikroforovani rezinis quslis CanarTi;  

6 – iuxtis tyavis sakavSi 

 

  

aRniSnuli konstruqciis naxevarCeqmebi xasiaTdeba maRali zeT- da benzinmede-

gobiT, agreTve agresiuli siTxeebis moqmedebisadmi mdgradobiT. mocemuli konstru-

qcia SeiZleba gamoyenebul iqnes damcavi fexsacmlis saxiT qimiur da navTobgadama-

muSavebel mrewvelobaSi.  

meSaxteebis, manqanaTmSeneblebisa da mrewvelobis sxva dargebSi momuSaveTa 

saqmianoba dakavSirebulia meqanikuri travmebisagan terfis dacvis aucileblobas-

Tan. SemuSavebul iqna iuxtis naxevarCeqmebis konstruqciebi, romlebSic gamoyenebu-

lia iseTi damcavi elementebi, rogoricaa liTonis cxviri da qafpoliureTanis 

ZirSi CamontaJebuli liTonis firfita (nax. 8).  

 

 
 

nax. 8. naxevarCeqma liTonis cxviriTa da liTonis firfitiT: 1 _ qafpoliureTanis gare 

fena; 2 _ tyavis RabaSi; 3 _ CanarTi-kamara; 4 _ liTonis RabaSi; 5 _ liTonis zeddebuli 

cxviri; 6 _ iuxtis tyavis fena 
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cxviris kvanZi Sedgeba iuxtis tyavis fenisagan (6), liTonis zeddebuli cxvi-

risagan (5) da qafpoliureTanis gare fenisagan (1). quslis kvanZi analogiuria me-7 

nax-ze warmodgenili quslisa. lanCa, gverdiTi kanti, ukniTa da cxviri formirebu-

lia qafpoliureTanisagan, rogorc erTi mTliani detali. naxevarCeqmis Ziris nawi-

lebia: tyavis RabaSi (2), 0,3_0,5 mm sisqis liTonis RabaSi (4), muyaos Siga CanarTi-

kamara (3) da qafpoliureTanis 8-9 mm sisqis fena. Ziri gadawyvetilia ori saxis 

suraTiTa da ori konfiguraciiT (liTonis detalebiT da liTonis detalebis ga-

reSe). am mizniT Camosasxmeli agregatisaTvis damzadebulia Sesaferisi aRWurvilo-

ba ori variantis wnexformis saxiT. damcavcxviriani Ceqmis variantisaTvis gareTa 

poliureTanis fena dagegmarebulia ise, rom gaTvaliswinebulia liTonis cxviris 

8_10 mm-iT gadafarva. 

liTonis Siga detalebis mqone naxevarCeqmebi SeiZleba damzaddes sami varian-

tis: liTonis cxviriT, liTonis RabaSiT an liTonis cxviriTa da liTonis RabaSiT 

erTad [7, 8, 9]. 

miuxedavaT liTonis detalebis arsebobisa, fexsacmeli mZime ar aris da arc 

Mmisi damzadebaa ufro Sromatevadi.  

naxevarCeqmebi. naxevarCeqmebis koWmfaris simaRlea 250 mm-mde (nax. 9). aRWurvi-

lia naxevrad yru sarqvliT (10), rgolakebiT an kavebiT yaiTnisaTvis.  

 

E  

 

nax. 9. naxevarCeqma maRali koWmfarebiT, naxevaryru sarqvliT, qafpoliureTanis gare 

ukniTaTi da lanCiT: 1 – iuxtis maRali koWmfari; 2 – tyavis fena; 3 – poliureTanis 

ukniTa; 4 – RabaSi; 5 – quslis CanarTi; 6 – qusli; 7 – kamara; 8 – lanCa;  

9 _ wriuli kanti (borti); 10 _ naxevaryru sarqveli 

 

Ziri warmoadgens qafpoliureTanis formirebul detals, romelic Sedgeba wri-

uli kantisagan (9), gare saquslarisagan (3), lanCisagan (8), kamarisagan (7), quslisagan 

(6), RabaSisagan (4) da quslis CanarTisagan (5). quslis kvanZSi Sedis tyavis fena da 

qafpoliureTanis ukniTa, romelic magrdeba iuxtis koWmfarebze (1) Txevadi formire-

bis meTodiT. koWmfarebis qveda kideze brtyel mdgomareobaSi winaswar 26–28 mm-ze 

mocilebulia (moxexilia) saxis fena. naxevarCeqmebis lanCis reliefuroba, namzadis 

struqtura da konstruqcia saSualebas iZleva aseTi fexsacmeli warmatebiT iqnes 

gamoyenebuli sxvadasxva klimatur pirobebSi.  
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daTbiluli naxevarCeqmebi. momxmarebelTa Soris ganskuTrebuli moTxovniT 

sargeblobs drafiszedapiriani waRebi, romlis koWmfaris simaRlea daaxloebiT 250 

mm, aqvs elvaSesakravi da qafpoliureTanis Ziri. igi gaTvaliswinebulia xanSi Se-

suli adamianebisaTvis zamTris periodSi mosaxmarad. aRniSnul modelSi cxviris 

nawili Seesabameba me-7 nax-ze mocemul konstruqcias. quslis nawilis kvanZi samfe-

niania da Sedgeba tyavis sarCulis, drafis fenis da qafpoliureTanis gare ukniTa-

sagan. ZiriTadi RabaSi tyavisaa, Casafeni RabaSi ki drafTan dublirebuli qeCaa. 

aseve didi moTxovnebiT sargeblobs 250 mm-mde simaRlis koWmfaris, elvaSesa-

kravisa da feradi ППУ-is Ziris mqone feradi iuxtis naxevarCeqmebi. Ziris profili 

da suraTovneba Seesabameba me-6 nax-ze mocemul konstruqcias. sarCulad gamoyene-

bulia xelovnuri bewvi. quslis nawilis kvanZi oTxfeniania. Sedgeba iuxtis ori 

fenisagan, bewvis fenisagan da ППУ -is gare ukniTasagan. 

quslis CanarTebi. Ziris mimagrebis Camosxmis meTodiT Seqmnili fexsacmlis 

axal konstruqciebSi polimeruli masalebis, kerZod, qafpoliureTanebis ekonomi-

isa da Ziris formirebis ciklis Semcirebis mizniT gamoiyeneba quslis CanarTebi 

(nax. 10), romlebic sxvadasxva formisa da zomisaa [7, 9]. CanarTi (1) gamoiyeneba me-4 

da me-9 nax-ebze mocemuli konstruqciis Ceqmebsa naxevarCeqmebSi; CanarTi (2) _ me-

5^nax-ze mocemuli Ceqmis modelSi; CanarTi (3), romelic damzadebulia muyaosagan, 

_ me-8 nax-ze warmodgenil liTonisRabaSian naxevarCeqmebSi; xolo CanarTi (4) _ me-

7 nax-ze mocemuli naxevarCeqmebis konstruqciebSi. fexsacmelSi CanarTebis ganmtki-

cebis mizniT warmodgenili detalebi kalapotze moWimuliFfexsacmlis RabaSs ema-

greba webos an teqsebis saSualebiT. 

 

 
  

nax. 10. quslis CanarTebi (1-4: ix. teqstSi) 

 

CanarTiani fexsacmlis lanCisa da zequslis simaRle ar unda iyos 5 mm-ze naklebi. 

 

 

daskvna 

amrigad, adre damkvidrebuli iuxtis fexsacmlis damzadebis meqanikuri meTo-
di, romelic Ziris mimagrebis lursmnuli meTodiT sruldeboda, Seicvala damza-
debis axali teqnologiebiT, kerZod, cxeli vulkanizaciisa da Txevadi formirebis 

qimiuri meTodebiT, romelTa aTvisebis procesSi SemuSavebul iqna Ceqmebisa da na-

xevarCeqmebis sruliad axali konstruqciebi sxvadasxva simaRlis yeliTa da koWmfa-
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rebiT. isini ar imeoreben lursmnuli meTodiT damzadebuli analogiuri fexsacm-
lis konstruqciebs, radgan axal konstruqciebSi namzadis iuxtis detalebi SeTa-
vsebulia elastomerebTan konstruqciuli elementebisa da kvanZebis saxiT, romle-
bic, Tavis mxriv, warmoqmnilia cxeli vulkanizaciisa da Txevadi formirebis meTo-
debiT. siaxle isaa, rom axal konstruqciebSi gamoyenebulia qafpoliureTani da 

Ziris mimagrebis Txevadi formirebis meTodi, riTac miRweulia mrewvelobis sxva-
dasxva dargisaTvis maRali simtkicisa da wylisadmi mdgradi sasaqonlo Tvisebebis 

maRalxarisxiani specfexsacmelebis warmoeba. 
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Resume: The article considers new constructions of boots and booties manufactured in the process of 

production of  yuft special shoes with hot vulcanization and liquid formation with chemical methods, their 
characteristics and advantages compared with the old method (bottom nailing method). It gives the opportunity 
to reduce used details in the product, manufacturing accuracy, sequences of the connections of details and 
nodes.  

The article describes the stages of upgrading the technical level of the production and the prospects for 
using yuft special shoes manufactured by new technology in different industries  

 
Key words: Boots and booties; new constructions; yuft special shoes.  

 
 
 
 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 
 

 

ТЕХНОЛОГИИ ЗАГОТОВКИ ЮФТЕВОЙ СПЕЦОБУВИ 

Маглакелидзе Т. А, Стефано Р. А. 
(Государственный университет имени Акаки Церетели, международная  
ассоциация „ST_GEORGITALI) 

 
Резюме. Рассмотрены новые конструкции сапогов и полусапогов разработанных в процессе за-

готовки юфтевой спецобуви с помощью химических методов горячей вулканизации и плавленого фор-
мирования, а также особенности и преимущества по сравнению со старым (гвоздевым методом креп-
ления низа). Приведены возможности уменьшения количества примененных деталей в заготовленном 
виде, также точность обработки, очередность деталей и соединений узлов.  

Описаны этапы повышения технического уровня производства и перспективы применения про-
изводственной юфтевой спецобуви в разных отраслях. 

 
Ключевые слова: новые конструкции; сапоги и полусапоги; юфтевая спецобувь. 
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soflis meurneoba 

 

 

 

qarTuli mTis jiSi  

levan TorTlaZe 

(saqarTvelos mecnierebaTa erovnuli akademiა, saqarTvelos soflis  

meurneobis saministros soflis meurneobis samecniero-kvleviTi centri,  

saqarTvelos agraruli universiteti) 

 

 

reziume: mocemulia materialuri kulturis Zeglebis gaTxrebis dros mopove-

buli masalebis gamokvlevis Sedegebis analizi. saqarTveloSi aRmoCenili qvis xa-

nis droindeli Sinauri cxovelebis Zvlebis naSTebi TariRdeba Zv. w. V _ IV saukune-

ebiT da miekuTvneba brachyceros tipis saqonels. ganxilulia maTi sameurneo-biologi-

uri Taviseburebebi da gamotanili daskvnebi saqarTveloSi moSinaurebuli msxil-

fexa saqonlis uZvelesi kerebis arsebobis Sesaxeb srulad eTanxmeba qarTuli ji-

Sebis mTeli kulturuli TviTmyofadobis monacemebs. 

 

sakvanZo sityvebi: kraniologiuri gamokvlevebi; saqarTvelos mTis saqoneli; 

sameurneo-biologiuri Taviseburebebi; warmoSoba. 
 

 

Sesavali  

saqarTveloSi mecxoveleoba uZvelesi droidan warmoadgens soflis meurneo-
bis erT-erT umniSvnelovanes dargs, xolo cxovelTa Soris gamorCeulia msxvil-
fexa saqoneli, romelsac Tavisi saxalxo-sameurneo daniSnulebis mixedviT wamyvani 

adgili uWiravs dargis ganviTarebaSi.Aamas ganapirobebs qveynis bunebrivi da eko-
nomikuri pirobebi, romlebic imdenad specifikuria, rom am dargis intensifikaci-
asTan dakavSirebuli mravali sakiTxi originalur gadawyvetas moiTxovs. saqarTve-
los regionebis bunebriv-klimaturma pirobebma, ekonomikurma da sxva faqtorebis 

gansxvavebulobam didi roli Seasrula cxovelTa moSinaurebis evoluciisa da di-
ferenciaciis saqmeSi. miT umetes, rom aq pirvel miwaTmoqmedTa da mesaqonleTa 

dasaxlebebi soflis meurneobis ganviTarebis yvelaze adreul etapze gaCnda. adgi-
lobrivma mosaxleobam iswavla arsebobisaTvis saWiro saSualebebis mopoveba ro-
gorc barSi, ise mTagorian adgilebSic. adgilobrivi pirobebis Sesabamisi Cvevebis 

gamomuSavebiT, mowyobilobebisa da teqnologiebis SeqmniT adamianma SeZlo sxva-
dasxva jiSis Sinauri cxovelebis farTo speqtris seleqcia da mecxoveleobis kom-
pleqsuri sistemebis SerCeva rogorc civi zamTris da cxeli zafxulis pirobebi-
sadmi, ise daavadebebisadmi maTi adaptaciis mizniT. amitomaa, rom yvela adgilo-
brivi jiSi gamoirCeva arsebobis eqstremaluri sistemebisa da garemo pirobebis 

maCveneblebisadmi maRali SemgueblobiT. amasTan, arc kvebis mxriv arian isini didad 

pretenziulebi. aseTi jiSebis gamoyvana saxalxo seleqciis xangrZlivi Sromis 
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Sedegia da dakavSirebulia maTi Seqmnisa da formirebis arsebul bunebriv-ekolo-
giur, socialur da sameurneo sferoebTan. 

 

 

ZiriTadi nawili 

kvlevis obieqti da meTodebi. saxalxo meurneobis Semswavlel uamrav meTodTa 

Soris metad Rirebulia osteologiuri masalebisa da, gansakuTrebiT, materialuri 

kulturis Zeglebis gaTxrebis Sedegad mopovebuli sasoflo-sameurneo cxovelebis 

ConCxis naSTebis gamokvleva. Ggarda amisa, didi mniSvneloba aqvs agreTve Tanamedrove 

cxovelTa Tavis qalisa da sxva Zvlebis gamokvlevasac da maT Sedarebas arqeolo-
giuri gaTxrebis dros napovn Zvlebis naSTebTan, ris Sedegadac SesaZlebeli iqneba 

uZveles cxovelTa Tvisebebis Sesaxeb msjeloba. ConCxis calkeuli Zvlebis mixedviT 

moxdeba cxovelis zomebisa da jiSobrivi Taviseburebebis aRdgena [1].  

dReisaTvis zoologebis, anatomebis, istorikosebisa da eTnografebis mier Ca-
tarebulia didi da nayofieri muSaoba. garkveuli warmatebebia miRweuli Sinauri 

cxovelebis morfologiuri cvlilebebis, maTi gamravlebisa da moSinurebis Sesaxeb 

kvlevaSi. saqarTveloSi msxvilfexa saqonlis warmoSobasa da gamravlebas mecnier-
Ta mravali saintereso naSromi mieZRvna [2_9].  

miRebuli Sedegebi da maTi analizi. literaturis mixedviT mecnierebi Tvlid-
nen, rom brachyceros (moklerqiani) tipis saqarTvelos adgilobrivi saqoneli warmo-
Sobilia egviptis karlikuri (juja) jiSebisagan [10]. Aam mosazrebas amyarebs adre 

gabatonebuli hipoTeza imis Taobaze, rom qarTuli tomebi gadmosaxlebulia wina 

aziidan [11] da saqarTvelos dRevandel teritoriaze TiTqosda adamians ar ucxov-
ria brinjaos xanande [12], magram es ar dasturdeba, radgan mogvianebiT aq aRmoCenil 

iqna adamianis arsebobis uZvelesi kerebi da kacobriobis ganviTarebis yvela sa-
fexuris arqeologiuri naSTebi [13]. mraval adgilasaa SemorCenili Sinauri cxove-
lebis Zvlebi. magaliTad, qvis xanis periodis Sinauri cxovelebis Zvlebi aRmoCenil 

iqna rogorc dasavleT saqarTveloSi (sagvarjilis gamoqvabulSi) [14], ise aRmosav-
leT saqarTveloSi (Sulaveris namarxebSi) [15] da TariRdeba Zv. w. V _ IV saukune-
ebiT. es Zvlebi, a. ciciSvilis azriT [16], brachyceros tipis saqonlisaa. Sulaversa da 

sagvarjileSi aRmoCenili Zvlebi miekuTvneba gacilebiT ufro adrindel monapo-
vars, romelic adasturebs adamianTan erTad Sinauri msxvilfexa saqonlis arsebo-
bas. aRsaniSnavia, rom Sulaveris gaTxrebamde ar arsebobda monacemebi aseTi siZve-
lis (Zv. w. V s.) brachyceros tipis saqonlis Sesaxeb.  

arqeologiuri masalebis mixedviT dgindeba, rom saqarTveloSi specialuri 

Tixis sadRvebi WurWlis meSveobiT amzadebdnen karaqs jer kidev neoliTis xanaSi. 

e. i. bevrad ufro adre, vidre mas pirveld moixseniebs herodote `buteronis~ sa-
xelwodebiT da, romelsac amzadebdnen xis sadRvebelis meSveobiT. aRsaniSnavia, 

romEes saxelwodeba jer berZnebma gadaiRes, Semdeg ki mTel dasavleT evropaSi 

gavrcelda. aqve SevniSnavT, rom rZis produqtebis dasamzadebeli WurWeli saqarTve-
los maRalmTian raionebSi XXI saukuneSic iseTivea, rogoric maSin iyo. 

yuradRebas imsaxurebs saqonlis moSinaurebis meTodis saidumloebis amoxsna, 

rac dakavSirebulia svaneTSi dRemde SemorCenil saqonlis mosaSinaurebeli, ori-
ginaluri Senobis mowyobasTan. svanuri boseli warmoadgens msxvilfexa saqonlis 

sadgoms, romelic mowyobilia adamianis sacxovrebel SenobaSi erT WerqveS, Tumca 
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mas aqvs calke (damoukidebeli) Sesasvlelic. boslis kedelSi dayolebulia naxe-
vrad mrgvali Wrilebi sacxovrebeli Senobidan bagaSi cxovelebisaTvis sakvebis 

misawodeblad. აse rom, adamians SeuZlia Tavisi sacxovrisidan boselSi Seusvle-
lad Tvalyuri adevnos cxovelebs, miawodos sakvebi, daabas isini da a. S. marTalia, 

boselSi damwyvdeul saqonels ar SeuZlia adamianis sacxovrebelSi Sesvla, magram 

isini sunTqaven imave haeriT, ikvebebian iqve, iqidanve Rebuloben siTbosa da si-
naTles, mudmivad adamianis meTvayureobis qveS arian da elodebian maTgan sikeTesa 

Tu siaves. amitomacaa saqoneli mijaWvuli adamianze, eCveva mas, mis sacxovrebels 

da sul ufro damokidebuli xdeba masze. 

imis saWiroeba, rom gamoegonebinaT da daekonstruqciebinaT msgavsi boseli 

ganapiroba iman, rom aucilebeli iyo naxevrad veluri saqonlisaTvis SeeqmnaT iseTi 

sadgomi, romelic saSualebas miscemda adamians morideboda mas da Tan morCilebaSi 

hyoloda igi.  

qarTulma jiSebma arsebiT warmatebas miaRwies mcire cocxali masis mqone 

Zroxebis rZis produqtiulobis gazrdiT. amis Sesaxeb arsebobs Zveli berZeni fi-
losofosis aristoteles (Zv. w. IV s.) cnoba imis Taobaze, rom fazisis (md. rionis) 

midamoebSi moSenebuli iyo patara tanis Zroxebi, romlebic bevr rZes iZleodnen 

[18]. es cnoba, romelmac mravali mecnieris yuradReba miipyro, gansakuTrebuli mni-
Svnelobisaa, radgan mogvianebiT Zvlebis naSTebiT dadginda, rom iseTive patara 

saqoneli, rogoric aristoteles aqvs aRwerili, dasavleT saqarTveloSic iyo neo-
liTis xanaSi. 

aRsaniSnavia, rom kargi wvelis unari, romelic mesaqonleTa didi Sromis Se-

degad uZveles qarTul jiSebs gamoumuSavda, araxelsayrel pirobebSic iqna Senar-
Cunebuli, gadaecemoda momdevno Taobebs da dRemde moaRwia. 

amJamad saqarTveloSi SemorCenilia msxvili rqosani saqonlis ori aborige-

nuli jiSi _ qarTუlი MmTis jiSi da wiTeli megruli jiSi. isini uZvelesi msxvil-

fexa saqonlis pirdapiri memkvidreebi arian da kraniologiuri klasifikaciis mi-

xedviT brachyceros, anu moklerqian jiSs miekuTvnebian. rogorc ukve aRvniSneT, qar-

Tuli mTis jiSi mcire zomis uZvelesi adgilobrivi jiSia. srulasakiani furebis 

cocxali masa Semodgomaze saSualod 180 kg-ia, xolo gazafxulze gacilebiT nak-

lebia da 145 kg-s Seadgens, radganac zamTris mwiri kvebis pirobebSi cxoveli kar-
gavs daaxloebiT 20 % cocxal masas. TiTqmis yvela zonaSi Catarebulma saeqspe-
dicio gamokvlevebma aCvena, rom im raionebSi, sadac kvebis gacilebiT ukeTesi pi-
robebia, furebis saSualo cocxali masa 200 kg-s da ufro metsac aRwevs. mwar-
moeblis cocxali masa 30 _ 50 %-iT aRemateba furisas. srulasakiani furebis sima-
Rle mindaoSi 100 sm-ia. cxovelTa saerTo garegnoba asaxavs maT arasasurvel pi-
robebs rogorc muclad yofnisas, ise muclad yofnis Semdeg periodSi; zrdasrul 

cxovelebSi Warbobs embrionalizmis Tvisebebi _ mokle kidurebi, didi Tavi, sxe-
ulis agebulebis kuTxovani formebi, mkerdi viwro da Rrma, pirutyvis simaRle 

gavaSi 4.6 %-iT aRemateba simaRles mindaoSi. jirkvlovani curi jamisebri an momr-
gvalebuli formisaa, romelic primitiul (martiv) pirobebSi arc ise didia, oRond 

pirobebis gaumjobesebisas igi mkveTrad izrdeba da produqtiulobac kargad matu-
lobs. cxovelebs aqvT aseve moklerqiani kraniologiuri tipis pirutyvisaTvis dama-
xasiaTebeli amoburculi Tvalis orbitebi da kidev sxva niSnebic. feris mixedviT 
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maTi 51 % Savia, 24 % _ wiTeli da Calisferi, 15 % _ SavWreli, 8 % _ wiTelWreli 

da 2 % _ veJani.  

cxovelebis gamravlebis zona xasiaTdeba eqstremaluri da mkacri pirobebiT. 

saZovrebi mdebareobs iseT cicabo ferdobebze, rom SedarebiT msxvili kulturuli 

jiSebis saqonels ar SeuZlia am saZovrebiT sargebloba (nax 1). mTel rig SemTxve-
vebSi aseT cicabo ferdobebze adamianebs (mTibavebs) uwevT TokebiT dabma da naxe-
vrad dakidebul mdgomareobaSi balaxis Tibva. amasTan, zamTris pirobebSi rTulia 

zvinebis Camotana. Sekrul zvins acureben Tovlze da ise CamoaqvT soflis gzamde; 

Semdeg ki marxilebiT miaqvT daniSnulebis adgilamde, raTa saqoneli uzrunvelyon 

minimaluri raodenobis zamTris sakvebiT. 

qarTუli mTis jiSis საrZეო produqtiuloba eqstremalur pirobebSi Zalze 

dabalia da saSualod Seadgens 630 _ 680 kg-s, cximianoba _ 4.13 _ 4.25 %-s. laqtaciis 

xangrZlivoba 230 dRea, mSralobis periodi _ 135 dRe. produqtiulobis Semcireba 

gamowveulia baguri kvebisas furebis SimSiliT. unda aRiniSnos, rom zogierT fer-
maSi, sadac mTis sაqonelს aSeneben, aRwevdnen erT furze wveladobis gazrdas 2300 

kg-mde da mets. qarTუlი mTis jiSis rZe Seicavs wvril-wvril cximis burTulebs, 

rac mis dietur Tvisebaze miuTiTebs. 
 

 
 

nax. 1. qarTუli mTis jiSis saqoneli saZovarze 

 

mTis saqonlis xorci gamoirCeva rogorc SesaxedaobiT, ise kargi gemoTi, wvni-

anobiT, sinaziT da aromatiT. Cveni gamokvlevebiT dadginda, rom mozvrebi cxims 

agroveben ara marto kanqveS, aramed badeqonSi da TirkmlebTan, aseve kunTSoris 

sivrceSi ise, rom kunTis ganakveTi Zvirfas qvas _ marmarilos waagavs. momzadebisas 

cximis fenebi dneba da xorcs avsebs wvniT, ris gamoc igi ganumeorebel sinazes, 
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wvnianobas da sirbiles iZens. xorcis prduqtiulobis maCvenebeli primitiul piro-

bebSi sakmaod dabalia, xolo intensiur pirobebSi igi jer kidev ar aris gamokvle-

uli [13].  

qarTუlი mTis jiSi aerTianebs fSav-xevsurul, TuSur, osur, raWul, svanur, 

abxazur da aWarul jilags.  

mravalwliani gamokvlevebi saSualebas iZleva gamoiyos aqamde Seuswavleli 

kolxuri jilagი (dasaxeleba ekuTvnis avtors). Cveni azriT, qarTუli mTis jiSis 

kolxur jilagს pirdapiri kavSiri aqvs cnobil imerul yvelTan. Cveni monacemebiT 

am jilagis cxovelebs aqvT specifikuri ganmasxvavebeli niSnebi (nax. 2). 

 

 
 

nax. 2. qarTuli mTis jiSis kolxuri jilagis furi 
 

istoriulad cnobilia, rom kolxuri jilagis gavrcelebis arealSi kultivi-
rebuli iyo xorbali, qeri, Romi da sxva kulturebi, romlebic warmatebiT gamo-
iyeneboda saqonlis gamosakvebad. sxvebisagan gansxvavebiT kolxuri jilagis saqo-
neli istoriulad ukeT iyo uzrunvelyofili sakvebiT. amasTan, sxva adgilebTan 

SedarebiT aq zamTari ufro Tbili icis. saSualo wliuri temperatura daaxloebiT 

14 0C-ia da cxovelebi mTeli wlis ganmavlobaSi saZovrebze imyofebian (gamonaklisia 

mxolod zamTris calkeuli dReebi). cxadia, klimatma ganapiroba cxovelTa am po-
pulaciis formireba. am jilagis srulasakiani furebis Sefasebisas miRebulma wi-
naswarma monacemebma aCvena, rom maT aqvT welis swori xazi. cxovelTa saerTo 

garegnoba damokidebulia maTi ganviTarebis pirobebze zigotidan zrdis damTav-
rebmde, zrdasrul cxovelebSi ar arsebobs ganuviTareblobis niSnebi. isini har-
moniulebi arian, maTi Zvlovani sistema nazia, mkerdi _ ganieri, kunTebi _ kargad 

ganviTarebuli, aseve nazia da mtkice sxeulis konstituciac (agebuleba). cxovelebs 

aqvT damaxasiaTebeli, kraniologiuri brachyceros tipis amoburculi Tvalis orbitebi 

da sxv. kolxuri jilagis Zroxebi sxvadasxva ferisa da zomisaa (cxrili 1). 
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cxrili 1 

qarTuli mTis jiSis kolxuri da xevsuruli jilagis furebis zomebi 
 

zomebi kolxuri jilagi (Cveni 

monacemebiT, 2016 _ 2017 ww.) 

xevsuruli jilagi (prof.  
n. gociriZis monacemebiT,  
1997 w.) 

simaRle mindaoSi 101,0 100,9 

simaRle gavaSi 103,4 105,6 

tanis iribi sigrZe 121,7 116,2 

gulmkerdis siRrme 53.9 53,5 

gulmkerdis sigane 28,8 26,5 

sigane kukuxoebSi 35.2 35,6 

sigane sajdom 

borcvebSi 

20.5 20,1 

gavis iribi sigrZe 39,5 39,0 

gulmkerdis irgvliva 141,5 139,3 

tanis iribi sigrZe 117,5 116,2 

sigane kukuxoebSi 36,8 36,5 

sigane sajdom 

borcvebSi 

21,1 20,3 

nebis irgvliva 14,2 14,1 

Tavis sigrZe 38,7 39,0 

Sublis sigane 17,7 17,9 

Sublis sigrZe 18,7 19,1 

 
1916 wlis agvistoSi sof. gumbraSi (wyaltubos municipaliteti) aRmoCenil iqna 

qarTuli mTis jiSis kolxuri jilagis unikaluri cisferi Zroxa (nax. 3). 
 

 
 

nax. 3. qarTუlი mTis jiSis kolxuri ჯილაგის cisferi furi 
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kolxuri jilagis furebis zurgis xazi TiTqmis sworia, simaRle gavaSi 2.4 %-

iT metia, vidre simaRle mindaoSi, gavis sigane da sigrZe saSualoa, Fferdi didi 

da Rrmaa, muceli _ sakmaod didi moculobis, tani SedarebiT grZelia (gawelilobis 

indeqsia 96.1), kidurebi moklea da swori, aqvs mkveTrad gamoxatuli saxsrebi 

(grZelfexianobis indeqsia 46.6), fexebis dgoma praqtikulad udefeqtoa, gamoirCeva 

magari CliqebiT, kani Txelia da elastikuri, kudi _ grZeli da wvrili, Tma _ nazi, 

mkerdi _ Rrma da ganieri.  

kolxuri da xevsuruli jilagis furebis zomis indeqsebi mocemulia me-2 

cxrilSi. 
 

cxrili 2 

qarTulii mTis jiSis kolxuri da xevsuruli jilagis furebis zomis indeqsebi 
 

indeqsebi კოლxuri jilagi xevsuruli jilagi 

 
1 maRalfexianobis 46,6 46,9 
2 tangrZelobis 96,1 94,3 
3 menj-mkerdis 78,2 72,6 
4 mkerdganierobis 53,4 49,5 
5 simkvrivis 120,4 119,9 
6 maRalgavianobis 102,3 104,7 
7 maxvilgavianobis 174,5 179,8 
8 Zvlovanobis 140,6 139,7 
9 Sublganierobis 45,7 45,9 
10 didTavianobis 38,3 38,6 
 
literaturaSi ar arsebobs masala aRniSnuli produqtis warmoSobis Sesaxeb. 

misi warmoSobis areali SeiZleba Semoifarglos kolxeTis dablobis samxreTi na-
wilis mTiswiniT; kerZod, dRevandeli vanis, baRdaTis, zestafonis (dasavleTi nawi-
lis) municipalitetebis administraciuli sazRvrebis farglebSi, romlebic kol-
xeTis dablobis gvalvian zonas miekuTvneba. es teritoria ar gamoirCeva erTgva-
rovani reliefiT. aq gvxvdeba SemaRlebebi da SesamCnevi dadablebebi, mTiswinebi da 

mTebi. aqauri klimati rbilia, misi damaxasiaTebeli Taviseburebaa sezonuri qarebi 

_ musonebi. zamTarSi gabatonebulia Crdilo-aRmosavleTis mSrali da Tbili qare-
bi, gazafxulze _ mSrali, xolo zafxulSi _ cxeli, samxreT-dasavleTis qarebi. 

calkeuli wlebis monacemebis mixedviT zamTarSi Tovli didxans ar devs. Tovli-
anoba damokidebulia imaze, Tu ramdenad maRalia adgili zRvis donidan da rogoria 

amindi. saZovrebze saqoneli TiTqmis uzrunvelyofilia sakvebაd vargisi balaxiT 

da umetes SemTxvevaSi kargi sasmeli wyliT. iq arsebuli saZovrebis kvebiTi Rire-
buleba ganisazRvreba balaxeulis botanikuri SedgenilobiT. saZovrebis cenozis 

Sesaxeb sakiTxebis Seswavlas vaxdendiT botanikos firan CxeiZesTan erTad. 
gamokvlevebiT dadginda, rom iqauri balaxeul cenozebSi zogan Sereulia ise-

Ti marcvlovani balaxebi, rogoricaa: brtyelfoTliani namikrefia, mdelos Tavaq-
asra, saTiTura, saZovris mravalwliani koindari da sxv. parkosani mcenareebi Ziri-
Tadad warmodgenilia sxvadasxva saxis samyura balaxis, ionjis, kavkasiuri kur-
dRlisfrCxilas da zogierTi aseve saWmelad vargisi nairbalaxeulobis saxiT. ase 
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rom, saZovrebze gavrcelebuli balaxeulis msgavsi cenozi saukeTesoa iseTi sakve-
bis mosaneleblad, romelSic Sedis parkosani da marcvlovani kulturebi. maTi 

Tanafardoba Seesabameba fiziologiur moTxovnebs da xels uwyobs mikrofloris 

swraf gamravlebas faSvSi. am saZovrebze arsebuli sakvebad vargisi balaxi dade-
biTad moqmedebs rZis Sedgenilobasa da teqnologiur Tvisebebze, cilebze; zrdis 

rZis biologiur Rirebulebas rogorc rZis baqteriebis gamravlebis mxriv, ise ime-
ruli yvelis xarisxze.  

aqve minda warmovadgino Cemi varaudi _ hipoTeza sakiTxze, romelic saukuneebis 

manZilze pasuxgaucemelia. saqarTveloSi uZvelesi droidan aris cnobili Savi fe-
ris saqonlisa da frinvelTa aborigenuli jiSebis produqciis gansakuTrebuli 

kulinariuli, sagemovno da energetikuli Tvisebebis Sesaxeb. 

hipoTeza, romelic saWiroebs mecnierul gadamowmebas, mdgomareobs qarTuli 

mTis jiSis saqonlis (nax. 4) xorcSi (yuradReba gamaxvilebulia Savi feris indivi-
debze) didi raodenobiT karnozinis arsebobaze. am sakiTxma mravali mecnieris yu-
radReba miipyro [20].  

 

 
 

nax. 4. qarTuli mTis saqoneli 

 

pirvelad es nivTiereba aRmoCenil iqna ucilo kunTovan eqstraqtSi m. lomo-
nosovis saxelobis moskovis universitetis mecnierebis _ v. guleviCisa da s. amire-
jibis mier 1900 wels, xolo saxelwodeba miiRo laTinuri carnis-isagan, romelic 

qarTulad xorcs niSnavs [21]. karnozini aris dipeptidi, romlis molekula Sedgeba 

ori aminmJavasagan. esenia: betaalanini da histodini, romlebic erTmaneTTan SeerTe-
bulia peptiduri kavSiriT. s. severinma (1901_1993 ww.) da misma mowafeebma aRmoaCines, 

rom karnozini warmoadgens aqtiurobis bunebriv stimulators da misi Seyვana im 
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garemoSi, romelSic imyofeba gadaRlili kunTebi, axdens mis dauyovnebliv aR-
dgenas. am cdam mecnierebaSi miiRo severinis fenomenis saxelwodeba. severinisa da 

misi TanamSromlebis mier dadgenil iqna, rom karnozini mWidrodaa dakavSirebuli 

kunTovani qsovilis funqcionalur aqtiurobasTan: igi Cndeba ontogenezSi nervul-

kunTovani kontaqtebis formirebis periodSi, misi Sedgeniloba Seesabameba kunTo-
vani funqciis intensiurobas, xolo kunTovani paTologiebis dros misi dagroveba 

kunTovan qsovilSi swrafad mcirdeba [22]. 

cotaa iseTi nivTierebebi, romlebic SeiZleba Seedaros karnozins biologiuri 

da farmakologiuri aqtiurobiT. karnozini warmoadgens yvelaze efeqtur gamaaxal-
gazrdavebel agents am droisaTvis cnobil agentebs Soris. arsebiTad, igi moicavs 

absoluturad nebismieri ujredisa da qsovilis citoproteqciis yvela sakvanZo 

meqanizms [23, 24, 25].  

dReisaTvis sul ufro metad izrdeba aqtiuri nivTierebebis gamoyeneba rogorc 

sursaTis fortificirebis, ise farmacevtuli preparatebis _ `nutricevtikebisa~ da 

`parafarmacevtikebis~ _ saxiT. samecniero literaturaSi sakmaod xSirad gvxvdeba 

monacemebi karnozinis bioregulatoruli Tvisebebis Sesaxeb. samecniero kvlevebze 

dayrdnobiT am nivTierebis miReba sasurvelia asakobrivi cvlilebebis, sxvadasxva 

daavadebis (Saqriani diabeti, kataraqta, gulis daavadebebi da sxv.), fsiqikuri da 

nervuli darRvevebis (magaliTad, alchaimerisa da parkinsonis SemTxvevaSi) da iseTi 

problemebis dros, rodesac organizmis mdgomareoba dakavSirebulia ̀ civilizaciis 

daavadebebTan~. karnozini Zalian swrafad swevs dabla sisxlSi glukozis dones 

Wamis Semdeg, radgan TviTon Sedis glukozasTan reaqciaSi da aneitralebs mas; 

aseve aneitralebs glikolizis procesSi gamoyofil mavne nivTierebebs, radgan xa-
siaTdeba gamorCeuli antioqsidanturi TvisebebiT, boWavs da organizmidan gamoyavs 

mZime liTonebi, romelTa siWarbe garemoSi da, Sesabamisad, organizmSi dReisaTvis 

sul ufro aqtiurad ganixileba. es nivTiereba aris saukeTeso proteqtori da re-
gulatori. 

metad saintereso faqtia is, rom karnozini da misi warmoebulebi aRmoCndeba 

xolme im cxovეlebis qsovilebSi, romlebic xSirad O2--is aqtiuri formis arasasu-
rvel zemoqmedebas ganicdis. amasTan, aRsaniSnavia qarTuli mTis saqonlis damo-
kidebuleba (Semguebloba) zRvis donidan 2800 m simaRleze mdebare zafxulis al-
puri saZovrebis mkacr pirobebTan, rodesac maT hipoqsiis gadatana uwevT. didi 

xania TavianTi janmrTelobiT amayoben mTis regionis macxovreblebi, romlebic 

swored am adgilebSi amravleben mTis saqonels. 

rogorc bioqimikosebi aRniSnaven, miuxedavad imisa, rom karozins saukunis aR-
moCenad miiCneven da didad afaseben mis biologiur rols, sinamdvileSi am peptidis 

roli xerxemliani cxovelebis funqcionirebis saqmeSi jer kidev ar aris bolomde 

garkveuli. Cveni mizania, erTi mxriv, davakvirdeT samecniero kvlevis gzas, romelic 

TavisTavad sainteresoa mecnierebisaTvis da, meore mxriv, xels Seuwyobs adgi-
lobrivi jiSebis SenarCunebas da popularizacias, agro- da kulinariuli turizmis 

masStabebis gafarToebas, rac, Tavis mxriv, aamaRlebs soflis mosaxleobis mate-
rialur keTildReobas.  

dabolos, saqarTvelos mTis saqoneli moZravia, amtani, rezistentuli daava-
debebisadmi da sakmaod produqtiuli. ganvlilma drom am jiSze ver moaxdina arse-
biTi gavlena. 
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wiTeli megruli jiSi gamoyvanilia XIX saukunis meore naxevarSi saqarTvelos 

mTis jiSis saqonlis SerCevisa da gadarCevis, agreTve momTabareobidan axal piro-
bebSi gadayvanis gziT. am jiSis Seqmnis sababi gaxda saqarTveloSi kapitalizmis 

Canasaxis pirveli niSnebis gaCena, rodesac germanulma frma `krupma~ daiwyო foTis 

portidan WiaTuris manganumis madnis gatana xarisxiani foladis warmoebisaTvis. im 

droisaTvis Zlieri da amtani cxovelebi regionSi ar arsebobda.  

dRemde cxeni gadasaadgileblad da sapalnis gadasatanad saukeTeso saSualeba 

iyo. gamwevEZalad iyenebdnenExarebs, romlebic ver akmayofilebdnen bazris moTxo-
vnebs. bevrma glexma (fifia, Sengelia, daTunaSvili da sxv.) daiwyo adgilobrivi 

pirutyvis samuSao Tvisebebis gaumjobeseba. jiSis CamoyalibebaSi mniSvnelovani sa-
muSaoebi gaswies Zmebma kvaracxeliebmaMda maT mier gamoyvanil jiSs `kvaracxelias~ 

jiSi ewoda. dRemde am jiSis saqoneli ikvebeba mxolod saZovrebze (zafxulSi _ 

mTaSi, zamTarSi _ kolxeTis Waobian dablobSi), sadac yovelwliurad uwevs 180 km-

mde Zneli, qviani gzis gavla (nax. 5). 
 

 
 

nax. 5. kolxeTis Waobiani saZovari 

 

megruli jiSis saqonels axasiaTebs Zalian Txeli da elastikuri tyavi, aqvs 

Zlieri fexebi, udefeqto, araCveulebrivi magari Cliqebi, kargad SesamCnevi kunTebi 

kanqveS, Zvlebi wvrili, magram gacilebiT magari, vidre saqarTveloSi moSenebul 

didtanian cxovelebs. furebis simaRle mindaoSi 113_115 sm-ia, zrdasruli furebis 

cocxali masa _ 250_280 kg, buRebis masa _ 450_550 kg, xbos masa dabadebisas _15_16 

kg. monawveli rZe Seadgens 800_1300 kg-s, rZis cximianoba _ 4.45 %-s, cila _3.7 %-s. 

kvebisa da movlis ukeTes pirobebSi furebis produqtiuloba 3000-s aRemateba. sa-
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xorce Tvisebebi damakmayofilebelia, xorci _ saukeTeso xarisxis. gasaTvaliswi-
nebelia, rom misi zamTris saZovrebze yofna balaxis siuxvis gamo SesaZlebelia 

ukve martis Tvidan. saqoneli male suqdeba da upriania maTi dakvla da bazrisTvis 

axali xorcis miwodeba maSin, rodesac bazari yvelaze metad ganicdis xorcis 

naklebobas. 

 

 

daskvna 

zemoaRniSnulidan gamomdinare, cxadia, rom mecxoveleoba soflis meurneobis 

erT-erTi wamyvani dargia, romlis ganviTarebaze didadaa damokidebuli qveynis ke-
TildReoba. 

adgilobrivi jiSebis gamravleba unda ganxorcieldes xalasi moSenebiT, raTa 

miRweul iqnes rZisa da xorcis produqtiulobis gazrda, Zlieri konstituciis, 

amtanobisa da rZis cximianobis SenarCuneba. 

amJamad soflis meurneobis samecniero-kvleviTi centri atarebs kvlevebs qar-
Tuli mTis jiSis produqtiulobis Seswavlis mizniT gaumjobesebuli kvebisa da 

movlis pirobebSi jiSis potenciuri SesaZleblobebis gamosavlenad. adgilobrivi 

jiebis genofondi aris biologiuri mravalferovnebis nawili da warmoadgens Cveni 

qveynis bunebriv simdidres. 
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AGRICULTURE 
 
 

MOUNTAIN CATTLE OF GEORGIA 
L. Tortladze  
(Georgian National Academy of Sciences, Scientific-Research Centre of Agriculture at the Ministry of Agri-
culture of Georgia, Georgian Agrarian University) 

 
Resume: The article summarizes the results of the study, obtained during the excavation of the cultural 

artifacts. The Stone Age bones of livestock remnants are discovered in Georgia, dated back to the V-IV cen-
turies BC. They belong to the cattle of the brachyceros type. The article considers appropriate commercial-
biological issues. The conclusion on the existence of the ancient center of the domestication of cattle in Georgia 
is in line with the entire culture identity of the Georgian tribes.  

 
Key words: Craniological studies; commercial-biological issues; mountain cattle of Georgia; origin.  

 
 
 
 

СЕЛЬСКОЕ ХОЗЯЙСТВО 
 

 

ГОРНЫЙ СКОТ ГРУЗИИ 

Тортладзе Л. А. 
(Национальная академия наук Грузии, Сельскохозяйственный научно-исследовательский  
центр Грузинского сельскохозяйственного министерства, Грузинский аграрный университет) 

 
Резюме. Приведены обобщенные результаты исследований, полученные при раскопках памят-

ников материальной культуры. Остатки костей домашнего скота каменного века, обнаруженные в Гру-
зии, датируются V-IV век до н.э., и принадлежат скоту типа brachyceros. Освещены вопросы хозяй-
ственно-биологичеких особенностей. Вывод о существовании в Грузии древнего очага одомашнивания 
крупного рогатого скота согласуется с данными самобытности всей культуры грузинских племен. 

 
Ключевые слова: горный скот Грузии; краниологические исследования; происхождение; хозяй-

ственно-биологические особенности. 
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teqnikis istoria 

 

 

 

minerali qrizokola _ uZvelesi sarCili saSualeba  
(eqsperimentebi da miRebuli Sedegebi) 

ermine maRraZe 

(saqarTvelos teqnikuri universiteti, saqarTvelos erovnuli muzeumi) 

 

 

reziume: kvlevis mizania uZvelesi saoqromWedlo sarCili saSualebebis Seswa-
vla, romlebic Soreul warsulSi mineral qrizokolasagan mzaddeboda. 

gamokvleulia Cvenamde moRweuli werilobiTi wyaroebi da praqtikul aspeqtSi 

Tanamedrove aparaturiTa da eqsperimentebiT gadamowmebulia am wyaroebSi arsebuli 

cnobebi rCilvis Sesaxeb.  

Sua saukuneebSi moRvawe beri Teofilusis mier aRwerili xelovnurad momzade-
buli qrizokolas Semcvleli sarCili nivTierebis Seqmna ganxorcielda goris pirad 

laboratoriaSi. gamokvlevis Sedegad praqtikulad dadasturda is, rom sarCili Se-
saniSnavad akavSirebs (arCilavs) oqros nakeTobebis unatifes tixrebsa da mcire zo-
mis formebs erTmaneTTan. miRebuli SedegebiT mtkicdeba, rom aRniSnul dokumentSi 

simarTlea aRwerili da uZveles Zeglebze rCilvis erT-erT saxeobad swored aseTi 

wesiT momzadebuli sarCilia gamoyenebuli. 

 

sakvanZo sityvebi: qrizokola; rCilva; substancia; temperatura. 
 

 

Sesavali  

kacobriobis ganviTarebis etapebis ganxilvisas materialuri da sulieri Tva-
lsazrisiT erT-erT TvalsaCino miRwevad SeiZleba CaiTvalos liTonebis aRmoCena, 

Seswavla, maTi damuSavebis wesebisa da xerxebis SemuSaveba. am mimarTulebiT muSa-
obisa da mudmivi Ziebis Sedegia swored iseTi dargis Seqmna-ganviTareba, rogoricaa 

metalurgia, xolo saiuveliro xelovneba gvevlineba aRniSnul procesTa logikur 

gagrZelebad. didi mniSvneloba eniWeba dakvirvebis safuZvelze SeZenili codnis 

gamoyenebas, wesebisa da xerxebis Camoyalibebasa da srulyofas. magaliTisaTvis 

SeiZleba davasaxeloT rCilva. es aris liTonebisagan damzadebuli detalebis ur-
TierTdakavSirebis meTodi, romelsac adamianma Tavisi ganviTarebis Zalian adreul 

periodSi miagno. 

 

 
 

                                                 
 kvleva xorcieldeba SoTa rusTavelis saqarTvelos erovnuli samecniero fondis 
finansuri mxardaWeriT (granti # PHDF-18-449). 
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ZiriTadi nawili 

Cveni kvlevis mizania istoriul WrilSi SeZlebisdagvarad warmovadginoT ar-
qaul saiuveliro saxelosnoebSi arsebuli sarCilavi saSualebebi, xolo uZveles 

artefaqtebze gamovlenili urTierTdakavSirebuli detalebis sarCilTa Seswavlisa 

da miRebuli Sedegebis safuZvelze gamovitanoT daskvnebi am ukanasknelTa Sedgeni-
lobisa da moxmarebis wesebis Sesaxeb. 

uZveles Zeglebze Catarebuli mecnieruli dakvirvebiT dadginda orgvari sar-
Cilis gamoyenebis kvali. pirvelia substanciuri sarCili, anu Tavad saiuveliro 

nivTze gamoyenebuli ZiriTadi Zvirfasi liTonis (oqros an vercxlis) calke aRe-
bul mcire masaze sagangebo malegirebeli liTonis damatebiT miRebuli Senadnobi 

da, meore, e. w reaqciuli sarCili, romelic ramdenime saxis organuli da araor-
ganuli nivTierebis urTierTSezavebiT Seqmnil rTul qimiur naerTs warmoadgens. 

Tavisi moqmedebis principidan gamomdinare, igi temperaturis gavleniT misarCili 

detalebis zedapirze aRdgeniTi xasiaTis reaqciis Sedegad moalRobs liTonis 

zedapirs da uwvriles detalebs difuzurad SeakavSirebs erTmaneTTan ise, rom 

sarCili nivTierebis kvali TiTqmis ar SeimCneva. amitomac mudam gamocanad rCeboda 

mogavarsebuli nivTebisa da unatifes tixarTa rCilvis saidumlo. Cven mier Sesru-
lebuli mecnieruli kvlevebi da eqsperimentebis Sedegebi Zalze mniSvnelovania 

imisaTvis, rom naTeli mohfinos aRniSnul Temas. 

Tanamedrove saiuveliro saxelosnoebSi oqros an vercxlis nivTebis rCilvisas 

zemoxsenebuli sarCili saSualebebidan gamoiyeneba mxolod pirveli, anu saWiroebis 

mixedviT sxvadasxva ferisa da dnobis temperaturis mqone substanciuri sarCilebi 

(oqro da vercxli), riTac amzadeben nakeTobas, oRond mcire raodenobiT malegire-
beli liTonebis (elementuri vercxli, spilenZi, tyvia, TuTia, kala, kadmiumi da sxv.) 

damatebiT. am liTonTa sxvadasxva proporciiT Seyvana ZiriTadi Zvirfasi liTonis 

(oqros an vercxlis) masaSi iZleva gansxvavebuli xasiaTis mqone Senadnobebs, ro-
melTa saSualebiTac saTanado flusebisa da temperaturis daxmarebiT SesaZlebelia 

ori detalis erTmaneTTan yrud dakavSireba [1]. Sua saukuneebSi mravali avtoris 

TxzulebebSi (romlebmac Cvenamde moaRwia) aRwerilia rogorc zogadad liTonTa 

damuSavebis, ise saiuveliro saqmis Sesaxeb. maT Sorisaa al-biruni, Teofilusi, ar-

razi, agrikola, biringuCio, Celini, vaxtang VI da sxv. 

Zvirfasi liTonis damuSvebis istoriis ganxilvisas mkvlevari gverds ver au-
vlis metad mniSvnelovan manuskrips, romelic benediqtel bers Teofilus pres-
viters (XI-XII ss.) ekuTvnis [2]. Cveni kvlevebis interesebidan gamomdinare, aRniSnul 

traqtatSi is adgilebia gansakuTrebiT saintereso, sadac igi saubrobs tixrovani 

minanqrisaTvis oqros safuZvlisa da tixrebis mirCilvis xerxebze da iZleva rCevas, 

Tu rogor unda moamzado sarCili da moixmaro igi [3]. 

Teofilusi ganixilavs ori saxis sarCils: legirebis gziT miRebul oqrosa 

da vercxlis substanciur sarCils da qimiuri saSualebebiT damzadebul, Cven mier 

ukve aRweril reaqciul sarCils. es ukanaskneli, rogorc aRvniSneT, mzaddeba iseTi 

organuli da araorganuli naerTebisagan, romlebic 900_920 oC temperaturaze gavar-
varebisas oqros an vercxlis zedapirs myisierad moalRobs da daakavSirebs or 

detals erTmaneTTan. aseTi meTodiT rCilva kacobriobis uSores warsulSi iRebs 

saTaves da Zveli msoflios am mxriv dawinaurebuli xalxebi iyenebdnen amgvar sar-
Cil saSualebas filigranisa da cvarnamiT Semkuli unatifesi nivTebis Sesaqmnelad, 
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oRond bunebrivi mineralis _ qrizokolas (spilenZis wyliani silikati _ СuSi3.nH2O) 

gadamuSavebis safuZvelze. Zv. w. IV saukuneSi moRvawe berZen filosofossa da moa-
zrovnes Teofrastes Tavis traqtatSi ,,qvebis Sesaxeb~ moixseniebuli aqvs minerali 

qrizokola: ,,qvebi, romelTa zomebi gamodgeba sabeWdavebis dasamzadeblad, iSvia-
Tobaa. magram mcire zomis qvebi xSiria, amitom maT gamoiyeneben oqros sarCilavadac 

ki. zogierTi gvTavazobs da axasiaTebs maT imave bunebiT, Tanac isini Zalian waa-
gvanan qrizokolas SeferilobiTac~ [4]. meore uZvelesi saxeli _ ,,eilatis qva~ _ 

qrizokolam miiRo bibliuri mefe solomonis maRaroebis mixedviT, romlebic 

wiTeli zRvis ,,eilatis~ yureSi mdebareobda. ,,eilatis qva~ ar aris erTgvarovani, 

aramed sxvebTan erTad Seicavs qrizokolas CanarTebsac. am mineralebSi is, rogorc 

wesi, warmodgenilia malaqitTan erTad (spilenZis wyliani karbonati Cu[CO3](OH)2). 

mravalgzis Catarebulma laboratoriulma eqsperimentebma aCvena, rom malaqitic, 

iseve rogorc qrizokola, SesaniSnavad arCilavs oqrosa da vercxlis mcire zomis 

detalebs erTmaneTs. qrizokola Tavisi SedgenilobiT da SeferilobiT Zalian ara-
mdgradia, radgan Warbad Seicavs sxvadasxva SenaerTs da gamaWuWyianebels. amitom 

mas xSirad pouloben malaqitTan, firuzTan da cisfer qalcedonTan erTobliobaSi. 

am mizezTa gamo, albaT, uZvelesi epoqis ostatebs sakmaod didi Zalisxmeva sWir-
debodaT zemoxsenebuli konglomeratebidan malaqitisa da qrizokolas gamosaTavi-
sufleblad.  

Teofilus presviteris mier aRwerili sarCilis Sedgeniloba ki imiTaa mniSv-
nelovani, rom igi ase adreul periodSi (ganviTarebul Sua saukuneebSi) aRwers 

xelovnurad, qimiuri procesebis saSualebiT sarCili nivTierebis miRebis wess [2]. 

savaraudod im mizezis gamo, rom minerali qrizokola yovelTvis ar iyo ioli 

mosapovebeli sufTa saxiT, igi gvTavazobs xelovnurad spilenZis qlorovani oqsi-
disagan aRniSnuli sarCili nivTierebis miRebis meTods. 

Cven mier warmodgenili samecniero amocanebidan gamomdinare, momavali kvle-
visaTvis mniSvnelovania kacobriobis ganviTarebis adreul epoqebSi Seqmnili saiu-
veliro nivTebis Seswavla. am mxriv sainteresoa Zv. w. II aTaswleulis dasawyisSi, 

saqarTvelos samxreT-aRmosavleT teritoriaze (TrialeTis qedi) arsebul didi 

yorRanuli kulturis saxeliT cnobil istoriul Zeglze arqeologiuri samuSao-
ebis Catarebis dros XX saukunis 30-ian wlebSi aRmoCenili artefaqti _ mogavarse-
buli aplikaciebiT damSvenebuli oqros Tasi (nax. 1).  

 

 
 

nax. 1. TrialeTis qedze aRmoCenili oqros Tasi 
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es Tasi teqnologiurad warmoadgens urTulesi aRnagobis nivTs. ar arsebobs 

saiuveliro xelovnebis xerxi da meTodi (romelic gvxvdeba Semdgom epoqebSi), ro-
melic ar aris gamoyenebuli aRniSnul Tasze. igi Semkulia sardionis, laJvardis, 

giSris, qarvis natifad damuSavebuli mineralebiT, xolo ulamazes filigranul da 

mocvaruli dekoris mqone CarCilul tixrovan formebSi zogan gamoyenebulia fe-
radi saiuveliro pasta. dadgenilia, rom es Tasi warmoadgens originalur, adgi-
lobrivi saxelosnoebis mier damzadebul natifi xelovnebis nimuSs da dRemde pa-
raleli ar eZebneba [5]. aRniSnul Tasze rCilvis operaciebi Catarebuli unda iyos 

orive tipis sarCiliT: substanciuriT, romlis gamoyenebaze miuTiTebs Tasis kor-
pusze ramdenime adgilas SemorCenili sarCilis bolomde ver gamdnari firfita da 

zemoxsenebuli reaqciuli sarCiliT, romelic Cveni kvlevebis mixedviT mineral 

qrizokolas an malaqitisagan unda iyos damzadebuli (nax. 2). 
 

 
 

nax. 2. oqros Tasze SemorCenili substanciuri sarCilis nimuSi 

 

aRniSnul mosazrebas amyarebs TrialeTis Tasze Catarebuli analizebi, rom-
lebic Sesrulebulia portatiuli tipis aradestruqciuli rentgenofluorescen-
ciuli analizator XRF-is saSualebiT. Tasi CvenTvis saintereso oTx wertilSi iqna 

gamokvleuli (cxrili 1). 
 

cxrili 1 

TrialeTis Tasze Catarebuli analizis Sedegebi 
 

liTonis Sedgeniloba Аu Аg Сu 

tani. piri 83,4 11,9 3,60 

tani. Sua nawili 83,1 12,9 3,59 

volutze mogavarsebuli nawili 82,8 11,7 4,55 

Ziri. mogavarsebuli nawili 80,1 15,7 3,71 
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warmodgenili monacemebi cxadyofs, rom Tasis ZiriTadi liTonis Sedgenilo-
baSi cvlileba fiqsirdeba spilenZis substanciis matebis mxriv im adgilas, sadac 

warmodgenilia volutebze narCili filigranuli dekori (nax. 3)  

  

  
 

nax. 3. oqros Tasze reaqciuli sarCilis nakvalevi  
 

aseTi tipis wvrilformebian morTulobebs SesaniSnavad arCilavs swored mine-
rali qrizokola, malaqiti, anda Teofilus presviteris receptiT warmodgenili 

sarCili nivTiereba. es ukanaskneli ki ase adreul periodSi (Zv.w. II aTaswleulis 

dasawyisi) ver iarsebebda, radgan jer kidev Zv.w IV saukuneSi oqros sarCilad Teo-
fraste isev qrizokolas asaxelebs. 

kvleviTi RonisZiebebis ufro gasaRrmaveblad TrialeTis oqros TasTan erTad 

aRniSnuli analizatoriT Cven mier gamokvleul iqna minanqris safar SemoZarculi 

ori oqros firfita xobis RmrTismSoblis xatidan (№ o. 208_ax.w. XII s), romlebzec 

dRemde kargadaa SemorCenili narCili tixrebis bade: pirveli _ oqros firfita wmi-
da nikolozis gamosaxulebiT da meore _ oqros firfita wmida grigol RvTisme-
tyvelis gamosaxulebiT (nax-ebi 4, 5 da cxrili 2).  

am mimarTulebiT sakvlevi RonisZiebebisaTvis SevarCieT iseTi nivTebi, romlebic 

(droTa ganmavlobaSi miRebuli dazianebebis miuxedavad) stabiluria da kvlevebis 

Catarebisas maTi fizikuri mdgomareobis gauareseba ar dafiqsirebula. 

 

  
a b 

 

nax. 4. oqros firfita wm. grigolis gamosaxulebiT xobis RmrTismSoblis xatidan:  
a _ tixarTa rCilvis nimuSi; b _ igive nimuSi zurgis mxridan 
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a b 

 
nax. 5. oqros firfita wm. nikolozis gamosaxulebiT xobis RmrTismSoblis xatidan:  

a _ tixarTa rCilvis nimuSi; b _ igive nimuSi zurgis mxridan 

 

cxrili 2 

minanqris ori oqros firfitis kvlevis Sedegebi 
 

liTonis 

Sedgeniloba 

Ti V Fe Cu Zr Ag Sb Au Pb Mn Co Bi 

wm. grigoli 

wina mxare. 

narCili 

0,28 0,091 0,839 4,58 0,082 15,57 3,48 74,67 0,172 0,199 0,112 0,117 

wm. grigoli 

zurgi 

  0,181 2,31 0,019 7,14  90,25     

wm. nikolozi. 

narCili 

0,087   4,55 0,018 16,4 0,041 78,57    0,121 

wm. nikolozi. 

zurgi 

  0,172 2,31 0,021 6,94  90,25     

 
miRebuli SedegebiT Tu vimsjelebT, cxadia, rom orive firfitaze narCil ad-

gilebSi SeiniSneba spilenZisa da vercxlis substanciis mateba da oqros dabali 

sinji imave firfitebze zurgis mxridan Catarebuli kvlevebiT miRebul SedegTan 

SedarebiT. zurgze spilenZisa da vercxlis Semcveloba gacilebiT naklebia da, 

Sesabamisad, oqro bevrad ufro maRali sinjiT aris warmodgenili. aRsaniSnavia, 

rom Cven mier sakvlevad SerCeuli firfitebi XII saukunes miekuTvneba. es is perio-
dia, rodesac tixrovani minanqris teqnologia Tavisi ganviTarebis mwvervalze im-
yofeboda. swored am periodSi Seiqmna uamravi SesaniSnavi minanqrovani kompozicia. 

rogorc Cans, mravali calkeuli ostati Tu saxelosno qmnis mniSvnelovan ma-
Ralmxatvrul nimuSebs. cxrilebis monacemebis mixedviT SeiZleba iTqvas, rom am or 

firfitaze rCilva ganxorcielebuli unda iyos Teofilus presviteris mier aRwe-
rili meTodis analogiurad, anu reaqciuli sarCilis moqmedebis gasaZliereblad 

ostatebi sagangebod iyenebdnen substanciuri sarCilis danamats, romelsac Teo-
filusi naqlibis saxiT batis frTaSi aTavsebda da ise afrqvevda im adgilebSi, 

sadac tixrebia ganlagebuli. is aRwers orkomponentian sarCils, romelSic Sedi-
oda ori wili oqro da erTi wili spilenZi. Tumca sxva werilobiTi wyaroebidan 
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Cans, rom sabolood damtkicebuli Sedgeniloba ar arsebobda da is icvleboda 

ostatis Sexedulebis mixedviT. amis naTeli magaliTebia benvenuto Celinisa da 

vaxtang VI traqtatebSi daculi receptebi substanciuri sarCilis momzadebis Sesa-
xeb. Celini iRebs 6 karat maRali sinjis oqros da umatebs karatnaxevar sufTa 

vercxls [6], vaxtang mefe ki gvTavazobs erT wil sufTa oqros TiTo wil spilenZTan 

da vercxlTan SemlRvals, romlis moxmarebasac igi Teofilusis msgavsad naqlibis 

saxiT gvirCevs [7]. aseTi rCilvis meTodis Sesamowmeblad goris pirad laborato-
riaSi CavatareT sagangebo eqsperimenti: orkomponentiani substanciuri sarCilis 

wminda naqlibi mivafrqvieT reaqciul sarCilwasmul tixrebs, rogorc amas Teofi-
lusi aRwers. 900_920 0C-ze gavarvarebisas aRniSnuli xerxiT yvela Catarebul eqspe-
rimentze dadebiTi Sedegi iqna miRebuli. mniSvneloba ar hqonda tixarTa badis 

sixSires an safuZvlis sisqes, rCilva mainc uzadod da srulyofilad ganxorcie-
lda (nax. 6). 

 

  
a b 

 

nax. 6. Teofilusis meTodiT Catarebuli eqsperimentiT miRebuli nimuSi:  

a _ rCilvis procesSi; b _ saboloo saxiT 

 
Teofilusis SemoTavazebuli meTodiT reaqciuli sarCili Seicavs substanci-

uri sarCilis naqlibsac, ris gamoc tixari safuZvels erTiorad ufro saimedod 

ukavSirdeba. orive firfitis fragmentze TvaliTac SeimCneva aseTi meTodiT rCil-
visaTvis damaxasiaTebeli eroziuli zedapiri da spilenZ-vercxlis Warbi Senadno-
bisaTvis niSandoblivi moyavisfro cisartyelasebri dalaqianeba, rac pirdapir mia-
niSnebs narCil adgilebSi spilenZisa da vercxlis maRal Semcvelobaze. yovelive 

amis mtkice dasturia aradestruqciul rentgenofluorescenciul analizatorze 

Catarebuli kvlevebis Sedegebi. rogorc TrialeTis oqros Tasis kvlevam daadastu-
ra, uZvelesi samyaros ostatebi iyenebdnen pirdapir ,,eilatis qvis,~ anu qrizokolas 

saxeliT cnobil spilenZis ramdenime meoreuli mineralis safuZvelze momzadebul 

sarCils. gacilebiT gvian Teofilus presviteris traqtati gvacnobs imave funqciis 

sarCili nivTierebis xelovnurad miRebis xerxs, romelic Semdeg warmatebiT gamo-
iyeneboda Celinis epoqaSic (XVI s.). 
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daskvna 

amrigad, SeiZleba iTqvas, rom TrialeTis oqros Tasze mogavarsebuli adgile-
bi udavod qrizokolas substanciiT damzadebuli reaqciuli sarCiliT aris Ses-
rulebuli da rCilvis es xerxi, rogorc kvlevebi aCvenebs, momdevno periodebSic 

aucileblad arsebobda. 
beri Teofilusi ki gvTavazobs am sferoSi garkveul inovacias: reaqciuli 

sarCilis ufro daxvewis TvalsazrisiT aRniSnul naerTSi substanciuri Senadnobis 

naqlibis damatebas. am mxriv, rogorc zemoT aRvniSneT, goris pirad laboratoriaSi 

Catarebuli eqsperimentebiT miRebuli dadebiTi Sedegic qmnis mtkice mecnierul 

niadags imis dasamtkiceblad, rom Sua saukuneebSi kargad icnobdnen uZveles sao-
qromWedlo tradiciebs, aviTarebdnen mas da axal sityvasac ambobdnen teqnologiis 

daxvewis saqmeSi. es movlena ki, rogorc faqti, mkafiod Cans Cven mier Seswavlili 

ori minanqrovani firfitis monacemebidanac. 
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HISTORY OF TECHNICS 
 
 

MINERAL CHRYSOCOLLA-ANCIENT SOLDERING AGENT 
(EXPERIMENTS AND OBTAINED RESULTS) 
E. Magradze  
(Georgian Technical University, Georgian National Museum) 

 
Resume: The goal of the research is to study the ancient  soldering means that were prepared based on 

mineral Chrysocolla and were used by goldsmiths.  
This article studies the written sources preserved to our days.  
The data have been verified by practical methods with modern equipment and experiments.  
The Medieval Monk Theophilus describes the soldering agent - artificially made Chrysocolla substitute. 

This type of solder was prepared at private laboratory. Carried out experiments proved that it perfectly solders 
the most thinnest partitions and smallest forms in jewellery. 

The obtained results prove that the recipes given in the oldest manuscripts are reliable and our ancestors 
used solder made by this method when soldering jewellery.  

 
Key words: Chrysocolla; solder; substance; temperature.  

 
 
 
 

ИСТОРИЯ ТЕХНИКИ 
 

 

МИНЕРАЛ ХРИЗОКОЛА _ ДРЕВНЕЙШЕЕ СРЕДСТВО ДЛЯ ПАЙКИ  
ЗОЛОТЫХ ИЗДЕЛИЙ (ЭКСПЕРИМЕНТЫ И ПОЛУЧЕННЫЕ ИТОГИ) 

Маградзе Э. Ш. 
(Грузинский технический университет, Национальный Музей Грузии) 

 
Резюме. Целью исследования является изучение древнейших видов припоя для золотых изделий, 

которые в давние времена изготовляли из минерала хризокола. 
 В статье описываются исследования рукописей, достигших наших дней. Данные в них сведения 

были проверены практическими методами при помощи современной аппаратуры и многочисленными 
экспериментами. 

Творивший в средние века монах Теофилус описывает искусственно созданный вид припоя,за-
меняющий минерал хризокола. Такой вид припоя был создан в частной лаборатории; проведенными 
опытами доказано, что при его помощи замечательно припаиваются тончайшие перегородки и мель-
чайшие формы золотых изделий. 

Полученные результаты подтверждают, что приведенные в древнейших рукописях рецепты до-
стоверны. При пайке золотых изделий наши предки пользовались припоем, изготовленным данным 
способом. 

 
Ключевые слова: пайка; субстанция; температура; хризокола. 



105 
 

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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gadaeca warmoebas 27.01.2020, xelmowerilia dasabeWdad 07.05.2020. qaRaldis 

zoma 60X84 1/8. pirobiTi nabeWdi Tabaxi 6,5. 
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