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ekologia 

 

 

stiqiuri nagavsayrelebi da maTi zemoqmedeba garemoze 

nugzar buaCiZe, giorgi korZaxia 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: Seswavlilia aRmosavleT da dasavleT saqarTvelos zogierT regi-

onSi yvelaze TvalsaCino stiqiuri nagavsayrelebis gavlena mimdebare teritoriebis 

dabinZurebis xarisxze. aRebul saanalizo nimuSebSi (niadagi da wyali) Catarda 

hidroqimiuri (ZiriTadi ionebi, mZime liTonebi, biogenuri elementebi), mikrobiolo-

giuri (totaluri koliformebi, fekaluri streptokokebi, eSerixia koli _ e-coli) 
analizebi da, Sesabamisad, ganisazRvra is ZiriTadi dambinZureblebi, romlebic azi-

anebs garemos. laboratoriuli samuSaoebi Sesrulda garemos erovnuli saagentos 

garemos dabinZurebis monitoringis departamentis akreditebul laboratoriaSi. im 

SemTxvevaSi, roca stiqiuri nagavsayreli mdinaris piras mdebareobs, savele piro-

bebSi portatiuli aparatis meSveobiT xdeba wylis fizikur-qimiuri maCveneblebis 

gazomva, ekosistemebze stiqiuri nagavsayrelebis gavlenis xarisxisa da im negati-

uri procesebis Sefaseba, romlebmac SeiZleba uaryofiTad imoqmedos mocemul re-

gionebSi mcxovreb adamianebze [1]. 

 

sakvanZo sityvebi: biogenuri elementebi; stiqiuri nagavsayreli; toqsikuri 

dambinZureblebi. 
 

 

Sesavali  

saqarTvelos sxvadasxva regionSi xSirad SexvdebiT arakontrolirebad nagav-
sayrelebs, romlebic dasaxlebuli punqtebis mimdebare xevebsa da saZovrebTanaa 

ganlagebuli. aris SemTxvevebi, rodesac am nagavsayrelebis maxloblad mdinareebi 

miedineba, rac kidev ufro amZafrebs Seqmnil ekologiur mdgomareobas. samwuxarod, 

zogjer adgilobrivi Temebi (municipalitetebi) ver axerxeben maT saTanado marTvas 

da es teritoriebi sxvadasxva tipis narCenebiT dabinZurebis erT-erTi wyaro xdeba. 

Sesabamisad, sagrZnoblad uaresdeba im adgilebis sanitariuli mdgomareoba. unda 

aRiniSnos is faqtic, rom saqarTveloSi es problema gansakuTrebiT sagulisxmo da 

aqtualuria. misi mogvareba aucilebelia, radgan dResdReobiT Cvens qveyanaSi ar 

arsebobs saSiSi narCenebis utilizaciisaTvis gankuTvnili oficialuri poligoni 

da arakontrolirebad nagavsayrelebze gansakuTrebiT saSiSi narCenebic xvdeba. 

bunebrivia, janmrTelobis TvalsazrisiT im regionSi mcxovrebi mosaxleobisaTvis 

sakmaod gazrdilia riskebi.  
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arakontrolirebadi nagavsayrelebis mimdebare teritoriebis dabinZurebis 

procesze zemoqmedebis xarisxis Sesafaseblad proeqt `davasufTaoT saqarTvelos~ 

farglebSi saqarTvelos bunebis mkvlevarTa kavSiris `orqisis~ samuSao jgufma 

SvedeTis mTavrobis finansuri daxmarebiT saqarTvelos teritoriaze arsebul sa-
kvlev obieqtebze mTeli rigi savele samuSaoebi da Sesabamisi kvlevebi ganaxor-
ciela. samuSao gegma iTvaliswinebda aRmosavleT da dasavleT saqarTvelos zogi-
erT municipalur teritoriebze (samegrelo-zemo savaneTi, imereTi, kaxeTi, Sida 

qarTli, samcxe-javaxeTi, qvemo qarTli) arakontrolirebadi nagavsayrelebis inven-
tarizacias, mimdebare teritoriebis niadagebidan aRebuli nimuSebis qimiur ana-
lizs da miRebuli Sedegebis safuZvelze samomavlod yvelaze ufro dabinZurebuli 

nagavsayrelebis bioremediaciis Catarebas, rac gulisxmobs stiqiuri nagavsayre-
lebis niadagis xarisxis gaumjobesebas da mis Semdgom gamwvanebas. 

 

 
ZiriTadi nawili 

naSromSi Seswavlilia aRmosavleT da dasavleT saqarTvelos zogierT regi-
onSi arsebuli stiqiuri nagavsayrelebis gavlena mimdebare teritoriebis dabinZu-
rebis xarisxze. amisaTvis aRebul saanalizo nimuSebSi (niadagi da wyali) Catarda 

hidroqimiuri da mikrobiologiuri analizebi da, Sesabamisad, ganisazRvra is Ziri-
Tadi dambinZureblebi, romlebic xvdeba am tipis nagavsayrelebze da aWuWyianebs 

garemos. yvelanairi laboratoriuli samuSao Sesrulda garemos erovnuli saagen-
tos garemos dabinZurebis monitoringis departamentis saerTaSoriso akreditaciis 

mqone laboratoriaSi. im SemTxvevaSi, Tu nagavsayreli mdebareobda mdinaris piras, 

portatiuli aparatis meSveobiT savele pirobebSi gazomil iqna wylis fizikur-

qimiuri maCveneblebi (pH, temperatura, eleqtrogamtaroba, wyalSi gaxsnili Jangba-
dis raodenoba, marilianoba). Sesabamisad Sefasda stiqiuri nagavsayrelebis gavle-
nis xarisxi ekosistemaze da is negatiuri pirobebi, romlebic SeiZleba SeeqmnaT 

mocemul regionebSi mcxovreb adamianebs [2_10].  

nagavsayrelis mimdebare teritoriidan saanalizo nimuSebi aRebul iqna ISO 
standartebis dacviT da gaigzavna Cven mier SerCeul laboratoriaSi [11_13]. 

laboratoriul pirobebSi saanalizo nimuSebSi Tanamedrove teqnologiebis 

meSveobiT, rac aseve moicavs ISO standartebis gamoyenebas, ganisazRvra: zogierTi 

ZiriTadi ionis Semcveloba (HCO3
-, CI-, SO4

2-); biogenuri elementebis zogierTi forma 

(NO2
-, NO3

-, NH4
+, PO4

3-) da mZime liTonebi ( Cu, Zn, Pb, Cd, As, Hg). aRebul saanalizo 

nimuSebSi paralelurad aseve Catarda mikrobiologiuri kvlevebi nagavsayrelebis 

mimdebare teritoriebis sanitariuli mdgomareobis srulyofili SefasebisaTvis. 

gamovlenil iqna iseTi aqtiuri baqteriebi, rogoricaa totaluri koliformebi, 

fekaluri streptokokebi da eSerixia koli (E-coli). mimdebare teritoriebis dabin-
Zurebis procesSi nagavsayrelebis rolisa da mniSvnelobis swori SefasebisaTvis 

SeirCa is sakvlevi obieqtebi, romlebic bunebrivi fonis gansasazRvravad iqna gam-

oyenebuli, anu xdeboda sakvlev wertilebSi dabinZurebis mniSvnelobebis fonuri 
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wertilebis mniSvnelobebTan Sedareba. meti reprezentaciulobis uzrunvelsayofad 

miRebuli monacemebi dardeboda gansazRvruli komponentebis zRvrulad dasaSveb 

koncentraciebTan (zdk) an maT saorientacio dasaSveb koncentraciebTan (sdk).  

mZime liTonebis qimiuri analizi Sesrulda atomur-absorbciuli meTodis gam-

oyenebiT, kerZod, aqsialuri induqciuri plazmis ICP–OES speqtrometris meSveobiT, 

romelic miCneulia erT-erT Tanamedrove da mgrZnobiare meTodad mZime liTonebis 

gansazRvrisaTvis nebismier ekosistemaSi; mikrobiologiuri analizebi ki _ membran-

uli filtraciis meTodiT, xolo ZiriTadi ionebi ganisazRvra ion-seleqciuri qro-

matografiis meTodiT.  

 kvlevebis efeqturobisaTvis Catarebulia 3000-ze meti qimiuri da mikrobiolo-

giuri analizi, xolo aq warmodgenilia am analizebis ZiriTadi Sedegebi (nax. 1 _ 

nax. 4).  

 

ა ბ 

 

გ 

 

 nax. 1. samegrelo-zemo svaneTis dabinZureba _ tyviisa (Pb) da TuTiis (Zn) Semcveloba 

(zdk-isa da sdk-is mniSvnelobebis miTiTebiT) da fonuri monacemebi foTisa (a, b) da 

mestiis (g) nagavsayrelebze  
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cxrili 1 

foTis fonuri da arakontrolirebadi nagavsayrelis niadagis  
nimuSebSi TuTiis, tyviisa da kadmiumis Semcvelobebi 

nimuSis aRebis 

adgili 

 

nimuSis 

aRebis 

dro 

koordinatebi simaRle 

zRvis doni-

dan (m) 

Pb 
(mg/kg) 

Zn 
(mg/kg) 

Cd 
(mg/kg) 

foTi (nagavsayreli) 31.05.2016 483947 

4592882 

1.2 42.3 180.6 < 0.2 

foTi (foni) 31.05.2016 723792 

4663261 

1.1 33.8 136.0 <0.2 

 

 

  

ა ბ 

  

გ დ 

 

nax. 2. Qქvemo svaneTisa (a, b) da raWa-leCxumis (g) dabinZureba tyviiTa  
da totaluri koliformebiT (d); miTiTebulia zdk-isa da sdk-is  

mniSvnelobebi da md. cxeniswylis hidroqimiuri analizis Sedegebi  
 

cxrili 2  

md. cxeniswylis hidroqimiuri analizis Sedegebi 

nimuSis aRebis 

adgili 
HCO3

- NO3
- NH4

+ PO4
3- SO4

2- Pb Cu Zn As 

lentexi (nagavsa-

yreli)  

210 2.145 0.864 0.003 56 0.0018 0.0166 0.0244 0.0015 

lentexi (foni) 223 3.224 0.783 0.002 52 0.0017 0.178 0.0244 0.0019 
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a b 

 

nax. 3. kaxeTis regionSi CamoTvlili soflebisa da qalaqebis nagavsayrelebis  
dabinZureba spilenZiT (a) da E-coli-iT (b) 

 

Catarebuli analizebis Sedegebis mixedviT cxadia, rom Cven mier Seswavlili 

stiqiuri nagavsayrelebi garkveul gavlenas axdens maT mimdebare teritoriebze da 

Tumca mcired, magram mainc SeiniSneba am nagavsayrelebis negatiuri roli mdina-
reebis dabinZurebaSi. niadagis nimuSebSi gamoikveTa iseTi mZime liTonebis moma-
tebuli koncentraciebi, rogoricaa Pb, Cu, Zn, magram arc erT SemTxvevaSi ar dafi-
qsirebula Cd da Hg-is arseboba. mdinareebSi zogjer SeiniSneba amoniumis ionebis 

odnav momatebuli Semcvelobebi. mikrobiologiuri analizebis Sedegebis safuZ-
velze SeiZleba iTqvas, rom mdinareebis piras ganlagebuli stiqiuri nagavsayrelebi 

umniSvnelod, magram mainc moqmedebs maT ekologiur mdgomareobaze. 
 

  
a b 

 
g 

 

nax. 4. qvemo qarTlis regionSi CamoTvlili soflebisa da qalaqebis nagavsayrelebis 

dabinZureba mZime liTonebiTa (a, b) da fekaluri streptokokebiT (g); muqi (wiTeli)  
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unda aRiniSnos, rom am tipis nagavsayrelebis teritoriebze dafiqsirebul iqna 

Sinauri cxovelebi, romlebic antisanitariul pirobebSi ikvebebian teritoriaze 

arsebuli narCenebis organuli fraqciebiT, riTac safrTxes uqmnian adgilobrivi 

mosaxleobis janmrTelobas. 

stiqiuri nagavsayrelis teritoriis mosufTavebis Semdeg am teritoriidan ana-
lizisTvis xdeboda niadagis nimuSebis aReba mZime liTonebis Semcvelobaze. Sem-
dgom teritoria (nagavsayrelis farTobis mixedviT) muSavdeboda garkveuli rao-
denobis ceoliTiT, xolo ramdenime Tvis Semdeg imave teritoriidan kvlav xdeboda 

niadagis nimuSebis aReba SedarebiTi analizis Casatareblad.  

me-5 nax-ze warmodgenilia ramdenime SedarebiTi analizis Sedegi (Sedarebulia 

mZime liTonebis Semcvelobebi ceoliTis Setanamde da Setanis Semdeg), sadac Tval-
naTliv Cans, Tu ramdenad mcirdeba niadagSi dambinZurebeli komponentebi ceoliT-

sorbentis niadagTan Serevis Semdeg. 

 
 

nax. 5. stiqiuri nagavsayrelebis remediacia qarTuli  
ceoliTis gamoyenebiT (SedarebiTi analizi) 

 

cxadia, stiqiuri nagavsayrelebis teritoriebis qarTuli sorbentiT damuSave-
bis Sedegad mkveTrad Seicvala niadagSi dambinZurebeli komponentebis Semcvelo-
bebi; kerZod, saanalizo sinjebSi sagrZnoblad Semcirda iseTi mZime liTonebis 

koncentraciebi, rogoricaa Pb, Cu da Zn. amasTan, naTlad gamoCnda, rom qarTul 

sorbent-ceoliTs, romelic Seicavs 80 %-mde klinoptilolits, aqvs saukeTeso sor-
bciuli Tvisebebi da unari imisa, rom mis struqturul arxebSi (forebSi) SeboWos 

zogierTi liToni da Seamciros misi Semcveloba niadagSi (am SemTxvevaSi stiqiuri 

nagavsayrelebis teritoris niadagebSi). aqedan gamomdinare, momavalSi aucileblad 

unda gagrZeldes am tipis kvlevebi saqarTvelos teritoriis sxva regionebSic. 
 
 

daskvna 

Catarebuli inventarizaciis safuZvelze dadginda, rom saqarTvelos terito-
riaze stiqiuri nagavsayrelebi bevria gansakuTrebiT im regionebSi, sadac adgilo-
brivi TviTmmarTveloba ver uzrunvelyofs maT saTanado marTvas. gamokvlevebma 
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cxadyo, rom stiqiuri nagavsayrelebi garkveul negatiur rols asrulebs garemos, 

kerZod ki nagavsayrelebis mimdebare teritoriebis dabinZurebis procesebSi. am te-
ritoriebidan aRebul niadagis sinjebSi aRmoCnda iseTi kancerogenuli elementebis 

momatebuli Semcvelobebi, rogoricaa spilenZi, TuTia, tyvia da kadmiumi, rac 

gazrdil riskebs uqmnis mocemul regionebSi mcxovrebi mosaxleobis janmrTelobas.  

Catarebuli gamokvlevebis safuZvelze dadginda isic, rom nagavsayrelis te-
ritoriis ceoliTiT damuSaveba pozitiur rols asrulebs niadagis xarisxis gaum-
jobesebaSi. 

zemoaRniSnulidan gamomdinare, aucilebelia TviTmmarTvelobis warmomadgen-
lebis mier maT teritoriaze arsebuli ukontrolo nagavsayrelebis aRkveTa, riTac 

SesaZlebeli gaxdeba am problemis gadaWra. 
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ECOLOGY 
 
 

HAZARDOUS LANDFILLS AND THEIR IMPACT ON ENVIRONMENTAL  
POLLUTION 
N. Buachidze, G. Kordzakhia  
(Institute of Hydrometeorology of the Georgian Technical Univresity) 

 
Resume. The paper examines the impact of the most conspicuous hazardous landfills in some regions 

of eastern and western Georgia on the degree of pollution in the surrounding areas. Hydrochemical (basic ions, 
heavy metals, biogenic elements), microbiological (total coliforms, fecal streptococci, E-coli) analyzes were 
performed on the taken samples (soil and water). Correspondingly, the main pollutants were identified in these 
landfills. All types of laboratory work were performed in a certified laboratory of the Environmental Pollution 
Monitoring Department of the National Environment Agency. In case the hazardous landfill is located on the 
riverbank, the physico-chemical parameters of the water were measured in the field conditions by means of a 
portable device. The degree of impact of hazardous landfills on ecosystems was assessed accordingly, as well 
as the negative processes that may occur for people living in these regions [1].  

 
Key words: biogenic elements; hazardous landfill; remediation; toxic pollutants.  

 
 

ЭКОЛОГИЯ 
 

 

НЕКОНТРОЛИРУЕМЫЕ СВАЛКИ И ИХ ВЛИЯНИЕ НА ЗАГРЯЗНЕНИЕ  
ОКРУЖАЮЩЕЙ СРЕДЫ 

Буачидзе Н. С. , Кордзахия Г. И. 
(Институт гидрометеорологии Грузинского технического университета) 

 
Резюме. В статье исследуется влияние наиболее заметных неконтролируемых свалок в некоторых 

регионах восточной и западной Грузии на степень загрязнения окружающей среды. На отобранных об-
разцах (почвы и воды) были проведены гидрохимический (основные ионы, тяжелые металлы, биогенные 
элементы), микробиологический (общие колиформные бактерии, фекальные стрептококки, E-coli) ана-
лизы. Соответственно, на этих полигонах были выявлены основные загрязнители. Все виды лаборатор-
ных работ выполнены в сертифицированной лаборатории департамента мониторинга загрязнения окру-
жающей среды Национального агентства по окружающей среде. В случае если природный полигон рас-
положен на берегу реки, физикохимические параметры воды измерялись в полевых условиях с помощью 
портативного прибора. Соответственно, оценивалась степень воздействия неконтролируемых свалок на 
экосистемы, а также негативные процессы, которые могут происходить для людей, проживающих в этих 
регионах [1]. 

 
Ключевые слова: биогенные элементы; неконтролируемая свалка; ремедиация; токсичные за-

грязнители. 
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qalaqis geografia 

 

 

md. mtkvris hidrografiuli qseli Tbilisis qvabulSi 

cisana basilaSvili 

(saqarTvelos teqnikuri universitetis hidrometeorologiis instituti) 

 

 

reziume: aRwerilia Tbilisis qvabulis hidrografiuli qseli (mdinareebi, tbe-

bi, wyalsacavebi da arxebi), romelTa mTavari arteria md. mtkvaria. qalaqis farg-

lebSi igi daaxloebiT 40 km-ze miedineba, sadac mas uerTdeba mcirewyliani, ZiriTa-

dad, periodulad moqmedi Rvarcofuli xasiaTis Senakadebi. maTi kalapotebi da 

Walebi bevrgan aTvisebulia Senoba-nagebobebiT. Ria kalapotebSi xSirad iyreba sa-

yofacxovrebo narCenebi, riTac iqmneba rogorc mdinaris dabinZurebis, ise mdi-

nareTa maRali wylianobis dros teritoriis datborvisa da nagebobaTa dazianebis 

saSiSroeba.  

garemos gajansaRebisa da usafrTxoebisaTvis aucilebelia mdinareTa kalapo-

tebis gawmenda da sakanalizacio sistemis mowesrigeba, raTa aRdges mdinareTa 

wylis bunebrivi sisufTave. 

 

sakvanZo sityvebi: arxi; mewyeri; tba; Rvarcofi; wyalsacavi. 
 

 

Sesavali  

md. mtkvari q. Tbilisis hidrografiuli qselis mTavari arteriaa, romelic 

saTaves iRebs TurqeTSi, gaivlis 185 km-s da Semodis saqarTveloSi, sadac is 359 km 

manZilze miedineba. Semdeg saTavidan 457 km-ze, q. Tbilisis misadgomebTan, igi 

icvlis ZiriTad mimarTulebas da jer samxreT-aRmosavleTisaken miemarTeba, xolo 

Semdeg (qalaqis farglebSi) mkveTrad ixreba samxreTisken da kvlav samxreT-aRmo-
savleTiT uxvevs. 

md. mtkvari did rols asrulebs qveynis ekonomikis ganviTarebasa da mosaxle-
obis keTildReobis amaRlebaSi, ramac ganapiroba is faqti, rom mis sanapiroebTan 

aris daarsebuli iseTi mniSvnelovani dasaxlebebi, rogoricaa varZia, axalcixe, 

borjomi, xaSuri, gori, mcxeTa, Tbilisi, rusTavi da sxv. q. Tbilisis teritoriaze 

mtkvris xeobis viwrobis xelsayrelma mikrogeografiulma Taviseburebam, kerZod 

misi kldovani kalapotis mcire siganem xidis mosawyobad (metexis xidTan) da mim-
debared arsebulma sakmarisma adgilma ganaSenianebisaTvis, gansazRvra aq IV sauku-
neSi pirvelad cixesimagrisa da, Semdeg, V saukuneSi, mefe vaxtang gorgaslis mier 

saqarTvelos sataxto qalaqis daarseba. 
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q. Tbilisis mdebareoba metad xelsayreli da mosaxerxebeli aRmoCnda rogorc 

samxedro-strategiuli, ise ekonomikuri TvalsazrisiTac. swored es gaxda misi Sem-
dgomi zrda-ganviTarebisa da gaZlierebis sawindari. am mxriv ganusazRvrelia md. 

mtkvris mniSvneloba, romlis sufTa mtknari wyali uxvad gamoiyeneboda maSindeli 

sawarmoebisa da sarwyavi savargulebis wyalmomaragebisaTvis. garda amisa, mtkvari 

mdidari iyo sxvadasxva saxeobis TevzebiT, romlebsac mosaxleoba moixmarda sakve-
bad. mtkvari asrulebs sanitris rolsac, radgan mis xeobaSi moZravi qarebi re-
gularulad aniavebs da asufTavebs Tbilisis qvabulSi Cagubebuli haeris masebs, 

rasac metad didi mniSvneloba aqvs adamianebis janmrTelobisaTvis, gansakuTrebiT 

cxeli zafxulis pirobebSi. garda amisa, mtkvari warmatebiT gamoiyeneba eleqtro-
energiis gamosamuSavebladac. masze agebulia hidroeleqtrosadgurebi zahesi da 

orTaWalhesi. mtkvari qalaqis farglebSi Zvirfasi rekreaciuli obieqticaa. adre 

aq arsebuli kunZulebi da noRebi parkebad iqca da amJamad mSvenier dasasvenebel 

adgilebs warmoadgens. iq ki, sadac mtkvris wylis dineba nelia, saeqskursio naos-
nobac SesaZlebelia. 

amdenad, md. mtkvari aris organuli nawili dedaqalaqisa. mas saqarTvelos 

dedamdinaresa da qarTvelTa iordanes uwodebdnen, radganac masSi naTlavdnen 

xalxs. amasTan, mtkvris wyali iseTi sufTa iyo, rom mas mosaxleoba aqtiurad iye-
nebda rogorc sasmelad, ise yvela saxis sayofacxovrebo da sameurneo saqmiano-
bisaTvis. 

 

 
ZiriTadi nawili 

md. mtkvris wyalSemkrebi auzis farTobi q. TbilisTan 21100 km2-s Seadgens, 

xolo saSualo simaRle 1710 m-ia. qalaqSi, iq, sadac mtkvris sigrZe saTavidan 474 

km-ia, 1914 wlidan 1991 wlamde xdeboda misi wylis xarjis yoveldRiuri gazomva. am 

monacemebis analizis safuZvelze dadgenilia wylis Camonadenis maxasiaTeblebi, 

maTi dinamika, mosalodneli ganviTarebis masStabebi da grZelvadiani saprognozo 

meTodologia [1_3]. q. TbilisTan md. mtkvris wylis saSualo wliuri Camonadeni 203 

m3/wm-s Seadgens. maqsimaluri xarjis saSualo mravalwliuri mniSvneloba 1152 m3/wm-

ia, xolo udidesi maqsimumi (2450 m3/wm) dafiqsirda 1968 wlis 19 aprils. klimatis 

mimdinare daTbobis fonze md. mtkvris wylis maqsimaluri xarji yovelwliurad 

mcirdeba 0,76 m3/wm-iT [3]. 

md. mtkvari Tbilisis qvabulis Zirze miedineba. aq arsebuli mSrali subtro-
pikuli hava ar aris xelsayreli kargad ganviTarebuli hidrografiuli qselis 

Sesaqmnelad. aq verc Tovlis nadnobi wylebi, verc wvimisa da gruntis wylebi ver 

uzrunvelyofs mdinareTa kvebas mTeli wlis ganmavlobaSi. amitom qalaqis mida-
moebSi arsebuli misi Senakadebi mcire wylianobiT xasiaTdeba, zogierTi ki perio-
dulobiT gamoirCeva da maTi wyaluxvoba mxolod naleqianobis dros vlindeba 

(ZiriTadad gazafxulze da zafxulis dasawyisSi). 
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md. mtkvari Tbilisis qvabuls or nawilad yofs. marjvena mxares hidrogra-
fiuli qseli ufro xSiri viwro xeobebiT, meti vardniTa da daxrilobiT xasi-
aTdeba, vidre marcxena mxares. es ganpirobebulia teritoriis reliefuri pirobebiT 

– marjvena mxare SemosazRvrulia mTawmindis qedis ferdobebiT, marcxena ki _ far-
Tod gaSlili vake reliefiT. amitom aq sustad ganviTarebuli meCxeri hidrogra-
fiuli qselia, farTo kalapotiani mdinareebi vakis tipisaa, sadac uxvadaa mSrali 

xev-xeobebi [4]. 

q. Tbilisis midamoebSi arsebuli md. mtkvrisa da misi Senakadebis qseli war-

modgenilia sqematur rukaze [5]. 

 

 
 

q. Tbilisis sqematuri ruka 

 

rogorc rukidan irkveva mtkvris yvela Senakadi Tbilisis qvabulSi ibadeba 

da iqve viTardeba. es Senakadebi im mdinareTa tips miekuTvneba, romlebic zafxulSi 

sruliad Sreba an mcire Camonadeni aqvs. mcire mdinareebis, Releebisa da xevebi-

saTvis damaxasiaTebelia Rvarcofuli movlenebi. qalaqis farglebSi md. mtkvris 

TiTqmis yvela Senakadi (gamonaklisia gldanisxevi, diRmiswyali, vere da loWini) 

daxurul rkina-betonis arxSi miedineba.  

cxrilSi mocemulia md. mtkvris Senakadebis morfometriuli maxasiaTeblebi 

da maTi wylis saSualo wliuri xarjebi.  
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md. mtkvris Senakadebis morfometriuli maxasiaTeblebi,  

atmosferuli naleqebi (mm) da wylis wliuri xarjebi (m3/wm). 

 

mdinare mxare 

auzis 

farTo-

bi, km2 

md.-is 

sigrZe, 

m 

simaRle, m md.-is 

vardna, 

m 

wli-

uri 

naleqi 

wylis 

wliuri 

xarji 
saTave SesarT. 

diRmiswyali marjv. 85 22 1400 420 920 762 0,38 

vere marjv. 200 45 1700 395 1300 712 0,98 

varazisxevi marjv.  6 830 403 427   

gabanaanTxevi marjv.   540 390 150   

avanaanTxevi marjv.   540     

wavkisisxevi marjv. 22,7 9 1200 385 915 746 0,11 

krwanisisxevi marjv. 12,9 8,5 1025 380 645 746 0,20 

gldanisxevi marcx. 63 18 1170 416 754 728 0,21 

xevZmari marcx. 56 13 900 410 490 660 0,15 

kukiisxevi marcx.  2,7 600 387 213   

CuRureTisxevi marcx.  1,5 580 385 95   

dolabaur.xevi marcx.  3,6 600 368 232   

vazisubnisxevi marcx.  3,15 560 358 202   

orxevi marcx. 34 14 900 350 550 608 0,07 

loWini marcx. 207 30 1085   675 0,78 

 

marjvena Senakadebidan ZiriTadia: diRmiswyali, vere da wavkisisxevi, marcxena-

dan: gldanisxevi, xevZmari, orxevi da loWini. mdinareebze vizualurad dakvirvebis 

Sedegad eqspertebis mier [6] gamovlenilia is faqti, rom qalaqis farglebSi md. 

mtkvari da misi Senakadebi ganicdis intensiur anTropogenur zemoqmedebas, ris 

Sedegadac mdinareebi Zalze mZime ekologiur mdgomareobaSia. magaliTad, mdina-

reebi: gldanula, xevZmari, diRmiswyali, vere da loWini faqtobrivad Ria sakanali-

zacio sistemaa da Tanac maTi xeobebi aralegalur nagavsayrelebsac warmoadgns, 

Sedegad negatiuri zemoqmedeba aisaxeba aramarto mcire mdinareebsa da md. mtkvarze, 

aramed mosaxleobazec. samwuxarod, mosaxleobis mxridan SeimCneva sruli upasux-

ismgebloba mdinareebis sanitariuli mdgomareobis mimarT. 

aRsaniSnavia is faqti, rom q. Tbilisis sakrebulos 2005 wlis 25 martis № 35 

dadgenilebis safuZvelze md. mtkvrisa da misi Senakadebis, warmoeba-dawesebulebebis 

wyalsawmendi nagebobebisa da garemos problemebis gadawyveta daevala garemos da-

cvisa da bunebrivi resursebis regulirebis komitets, romelic imave wlis agvistoSi 

gauqmda, xolo misi valdebuleba memkvidreobiT aravis gadaubarebia [7, 8]. 

md. diRmiswyali (diRmula) md. mtkvris mudmivi Camonadenis mqone pirveli mar-
jvena Senakadia Tbilisis farglebSi. igi saTaves iRebs sawkepelas qedis aRmosav-
leT ferdobis 1400 m simaRleze da mtkvars uerTdeba diRmis masivSi didubis xidTan 
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420 m simaRleze. mdinaris sigrZe 22 km-ia, wyalSemkrebi auzis farTobi _ 85 km2. am 

auzis qvemo da nawilobriv Sua welSi xeoba TiTqmis utyeoa, zemo welSi ki xeoba 

mSvenieri tyiT aris Semosili. aq is ramdenime patara Senakadsac ierTebs. amitom 

misi zemo welis xeoba SesaniSnavi rekreaciuli obieqtia. 

diRmiswyali Cveulebriv wyalmcire mTis mdinarea da gvalvebis dros zogjer 

ise Sreba, rom mtkvramdec ver aRwevs. misi wylis saSualo wliuri xarji 0,38 m3/wm-

ia. axasiaTebs wyaldidoba gazafxulze, wyalmovardnebi zafxulsa da Semodgomaze 

(Tavsxma wvimebis dros), wyalmciroba ki _ zamTarsa da zafxulSi. 

XX saukunis 50-ian wlebamde md. diRmiswylis xeobis Ziri warmodgenili iyo 

10_15 m siganis kalapotiT da mis orive mxareze mdebare dabali Walis viwro zoliT. 

amJamad mdinaris kalapoti da mimdebare Walebi aTvisebulia sacxovrebeli saxle-
biTa da sxvadasxva nagebobebiT, ris gamoc misi kalapoti mkveTrad aris daviwro-
ebuli. mdinaris wyalgamtarobis Semcirebis gamo wylis maRali maqsimaluri xarjis 

gavlis dros SeiZleba moxdes teritoriis datborva, ramac gamoiwvios am Senoba-

nagebobebis dazianeba [6].  

md. vere (skvireTi) Tbilisis midamoebSi md. mtkvris mudmivi Camonadenis mqone 

yvelaze grZeli da SedarebiT uxvwyliani marjvena Senakadia. igi saTaves iRebs 

didgoris qedis samxreT ferdobze 1682 m simaRleze, md. mtkvars erTvis gmirTa 

moednis midamoebSi Tamar mefis xididan 500 m-is qveviT. mdinaris sigrZe 45 km-ia, 

wyalSemkrebi auzis farTobi _ 200 km2 (saSualo sigane _ 7 km, udidesi – 9,2 km), 

mdinaris saerTo vardna – 1282 m, daxriloba _ 1 mm-ze 5 m. 

mdinaris xeobas zemo welSi V-sebri forma aqvs, xolo qvemo welSi (q. Tbili-
sis midamoebSi) _ varclisebri, sadac intensiurad xdeba wylis mier Camotanili 

masalis akumulacia. md. veres Senakadebi asimetriulad aris ganviTarebuli (asi-
metriulobis koeficienti 0,14-ia). misi ZiriTadi Senakadia 10 km sigrZis kvere-
Tiswyali. danarCeni Senakadebis sigrZe 10 km-ze naklebia. maTi saerTo sigrZe 168 km-

ia, hidroqselis saSualo sixSire _ 0,72 km/km2. md. veres marcxena mxridan 15 didi 

da 10 patara Senakadi erTvis, marjvena mxridan ki _ 8 didi da 6 patara Senakadi. 

Senakadebidan yvelaze wyaluxvia misi marcxena Senakadi lastiscixiswyali, romel-
sac mosdevs venaxisxevi, ifnarisxevi, surosxevi, didgoriswyali da sxv. marjvena 

Senakadebidan aRsaniSnavia beTaniiswyali, cxeniszurgisxevi, joxonisxevi, axalda-
bisxevi, varazisxevi da sxv. 

garda Senakadebisa, md. veres auzSi aris ramdenime tbac, romelTa siRrme 4 m-s 

ar aRemateba. maTi warmoSoba dakavSirebulia ZiriTadad auzSi mimdinare mewyrul 

movlenebTan. magaliTad, 1960 wels mis erT-erT mcire Senakadze Zlieri wvimis 

Sedegad daimewyra misi kalapoti da Seiqmna xeobis tipis tba, romelic axlac 

sakmaod Rrmaa. zafxulobiT aorTqlebis Sedegad igi klebulobs, xolo uxvi na-
leqebis SemTxvevaSi is kvlav ivseba. md. vere sazrdoobs wvimis (44 %), miwisqveSa 

(39 %) da Tovlis (17 %) wylebiT. wyaldidoba icis gazafxulze, wyalmciroba ki _ 

zafxulsa da zamTarSia. md. veres saSualo wylis xarji 0,98 m3/wm-ia, Camonadenis 

moduli _ 5,2 l/wm, km2, SesarTavidan saTavisaken moduli matulobs 6,5-mde. md. veres 

wylis potencialuri simZlavre 3700 kvt-ia da mas weliwadSi 32 mln kvt/sT energiis 
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gamomuSaveba SeuZlia [9]. md. veres wyals mis Sua da qvemo dinebaSi iyeneben sar-
wyavad, xolo auzis Sua da zemo welSi mdinaris xeoba rekreaciuli miznebisaTvis 

gamoiyeneba. 

md. veres axasiaTebs perioduli wyalmovardnebi, romlebic xSirad katastro-
fuli xasiaTisaa. aseTi iyo, magaliTad, 1960 wlis 4 ivlisisa da 2015 wlis 13 ivnisis 

katastrofebi, romelTa drosac wylis maqsimaluri xarji, Sesabamisad, 320 da 512 

m3/wm dafiqsirda [10]. Tumca gamokvleulia md. veres maqsimaluri xarjebis mraval-
wliuri dinamika da dadgenilia maTi zrdis tendencia. am gamokvlevaSi 2015 wlis 

13 ivnisis wyalmovardnis maqsimalur xarjad miCneulia 477 m3/wm, romelic iTvleba 

istoriul maqsimumad. am wyaldidobas mohyva adamianTa msxverpli, ganadgurda zoo-
parkis binadrebi da udidesi zarali ganicada qalaqis infrastruqturam. aqve Sev-
niSnavT, rom garemos erovnuli saagentos gaangariSebiT md. veres maSindeli wyal-
movardnis maqsimaluri xarji 468 m3/wm-s Seadgenda [11]. 

md. varazisxevi (vardisxevi) md. veres perioduli Camonadenis mqone marjvena 

Senakadia uSualod qalaqis farglebSi, romelic saTaves iRebs mTawmindis mTis 

Crdilo ferdobis 830 m simaRleze, veres uerTdeba gmirTa moedanTan 403 m sima-
Rleze. 1947 wlamde is miedineboda 6 km sigrZis viwro xevSi. 1958 wels ki misi bolo 

monakveTi varazisxevis quCis qveS mowyobil gvirabSi iqna gaSvebuli. mdinaris Sua 

monakveTze 0,8 km sigrZeze rkinabetonis gvirabis zeviT Seiqmna kekeliZis quCa mra-
valsarTuliani saxlebiT. maT mimdebared ki 100 m-is daSorebiT mdinaris Ziri Ca-
ketil iqna Zlieri jebiriT, romlis qveS mowyobilia 2,6 m diametris wyalgamtari. 

metad sayuradRebo faqtoria is, rom Tavsxma wvimebis SemTxvevaSi am jebirma Sei-
Zleba niaRvrebis Setborva gamoiwvios, gvirabi amoiqolos naSali masalebiT, wyali 

ver gaataros [6] da sakmaod daazaralos es ubani. 

md. gabanaanTxevi md. mtkvris perioduli Camonadenis mqone marjvena Senakadia. 

is saTaves iRebs 540 m simaRleze mTawmindis mTis Crdilo-aRmosavleT ferdobze, 

romelic adre Tavad gabaSvilebs ekuTvnoda. XIX saukunis 60-ian wlebamde md. 

gabanaanTxevi saTavidan SesarTavamde Ria kalapotSi miedineboda da uerTdeboda 

md. mtkvars galaqtionis xidTan 390 m simaRleze. mas Semdeg md. gabanaanTxevis ka-
lapoti TandaTanobiT miwiT ivseba, wyali ki kakabaZeebis quCis qveS mowyobil gvi-
rabSi miedineba, gadakveTs rusTavelis gamzirs rusTavelis ZeglTan da veris daR-
marTis qveS gvirabiT uerTdeba md. mtkvars. unda aRiniSnos, rom gabanaanTxevis 

saTave sanaxevrod aris amovsebuli sayofacxovrebo narCenebiT, rac metad saxifa-
Toa, radgan didi wvimebis SemTxvevaSi saTave nagebobam SeiZleba ver gaataros 

niaRvari da daitboros mimdebare teritoriebi. 

md. avanaanTxevi (malalakiswyali) md. mtkvris perioduli Camonadenis mqone 

marjvena Senakadia, romelic gvalviani zafxulis periodSi Sreba. igi saTaves iRebs 

mTawmindis mTis ferdobze 535 m simaRleze da uerTdeba md. mtkvars baraTaSvilis 

xidTan. misi xevis amovseba daiwyo SesarTavidan XVIII saukunis Sua xanebSi da 1867 

wlidan mdinare ukve saTavidan SesarTavamde gvirabiT miedineba. 

md. wavkisisxevi (leRvTaxevi) md. mtkvris mudmivi Camonadenis mqone mcire-
wyliani marjvena Senakadia. misi saTave uZos mTaze 1200 m simaRlezea, SesarTavi ki 
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_ abanoTubanSi, 395 m simaRleze. misi sigrZe 9 km-ia, wyalSemkrebi auzis farTobi _ 

22,7 km2, mdinaris vardna _ 915 m, wylis saSualo wliuri xarji _ 0,11 m3/wm. mdinaris 

auzi cicabokalTebiani xeobiT gamoirCeva, sadac is Rrmad aris CaWrili tufogenur 

qanebSi. xeobis gafarToebul monakveTSi gaSenebulia Tbilisis botanikuri baRi, 

sadac is qmnis maRal da lamaz CanCqers. baRis midamoebSi mdinares gamomuSavebuli 

aqvs ramdenime aTeuli metris siRrmis viwro xeoba, romlis gverdebi sxvadasxva 

tipis mcenareulobiTaa Semosili. 

md. wavkisisxevs axasiaTebs Zlieri katastrofuli wyalmovardnebi. magaliTad, 

1903 da 1955 wlebSi aq momxdarma wyalmovardnebma waleka abanoTubani, daiRupa 

aTeulobiT adamiani. aRsaniSnavia, rom 1955 wels am mdinareze gavlili wylis xar-
jma 100 m3/wm-s gadaaWarba. 

amJamad md. wavkisisxevis SesarTavis teritoria mTlianad aTvisebulia. abanoT-
ubanSi mdinare miwisqveSa gvirabiT miedineba SesarTavamde. sayuradReboa misi wyal-
gamtaroba, radgan gvirabis Tavze ganlagebuli nagebobebi da abanoebi dazianebis 

riskis qveSaa [6]. 

md. krwanisisxevi (tabaxmelasxevi, duqnisxevi) md. mtkvris mudmivi Camonadenis 

mqone bolo marjvena Senakadia q. Tbilisis midamoebSi. is saTaves iRebs tabaxmelis 

gorakborcvian vakeze 1025 m simaRleze. misi sigrZe 8,5 km-ia, SesarTavTan simaRle _ 

380 m, xolo misi vardna _ 645 m. mdinare zemo da Sua welSi miedineba viwro Woromian 

kanionisebr xeobaSi, qvemo welSi ki _ krwanisis ganaSenianebul ubanSi. vaxtang 

gorgaslis quCidan md. mtkvramde mdinare 0,5 km sigrZis miwisqveSa gvirabSia 

moqceuli. gvirabis Tavze da mimdebare teritoriaze avtosadguri da sxva Senobebia. 

gorgaslis quCidan 1,15 km manZilze xeobis Zirze kalapoti daviwroebulia betonis 

kedlebiTa da sxvadasxva nagebobiT. mdinaris calkeul monakveTebze nagavsayre-
lebiT mkveTrad SezRudulia misi kalapotis wyalgamtaroba, rac did saSiSroebas 

qmnis wyalmovardnis SemTxvevaSi. magaliTad, 2013 wlis 12 maiss md. krwanisisxevze 

gavlilma Rvarcofulma nakadma didi ziani miayena mdinaris kalapotis gaswvriv 

ganlagebul sacxovrebel saxlebs. iyo adamianTa msxverplic [6]. 

md. gldaniswyali (gldanula) md. mtkvris mudmivi Camonadenis mqone pirveli 

marcxena Senakadia q. Tbilisis midamoebSi. igi saTaves iRebs saguramos qedis sam-
xreT ferdobze 1170 m simaRleze, Camoedineba Tbilisis Crdilo nawilSi, miemarTeba 

Crdilo-aRmosavleTidan samxreT-dasavleTisaken da uerTdeba mtkvars avWalaSi 416 

m simaRleze, mdinaris vardnaa 660 m, mdinaris sigrZe _ 18 km, wyalSemkrebi auzis 

farTobi _ 63 km2, wylis Camonadenis saSualo xarji _ 0,21 m3/wm. 

es mdinare auzis zemo welSi cnobilia lelubnisxevis saxeliT, sadac misi 

xeoba viwroa da tyiT Semosili. Sua da qvemo welSi xeoba vrcelia da warmodgeni-
lia sameurneod vargisi riyiT, xreSiT, siliTa da TixiT mofenili Walis terasebiT. 

aqvs dabalnapirebiani kalapoti. qvemo welSi mdinares gldanula ewodeba. igi sazr-
doobs wvimis, miwisqveSa da Tovlis nadnobi wylebiT. wyaldidoba icis gazafxulze, 

wyalmovardna ki _ zafxulSi da Semodgomaze [7]. 

md. gldaniswyals erTvis 9 mcire Senakadi. misi xeoba 3 km manZilze moqceulia 

Tbilisis ganaSenianebul nawilSi. mdinaris marjvena mxareze gaSenebulia avWalis 
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ubani, marcxenaze ki _ gldanulas ubania. aq mdinaris kalapoti alag-alag Sevi-
wroebulia, zoggan SemosazRvrulia napirdamcavi betonis kedlebiT. xeobis Ziris 

did nawilze ki yria sayofacxovrebo da samrewvelo-samSeneblo narCenebi. garda 

amisa, mdinareSi xdeba fekaluri wylebis Cadinebac. Sedegad mdinare dabinZure-
bulia, xolo misi wyalgamtaroba _ metad SezRuduli, ris gamoc wyalmovardnebis 

dros mdinaris kalapoti ver uzrunvelyofs wylis maRali nakadis gatarebas, misi 

done maRla iwevs da itboreba mimdebare teritoriebi. magaliTad, 2010 wlis 23 

ivniss aq Zlieri wyalmovardnis dros wylis donem 6 m-iT aiwia, ramac gamoiwvia 

xidis dangreva da adamianTa msxverpli [1]. 

md. xevZmari md. mtkvris mudmivi Camonadenis mqone mcirewyliani marcxena 

Senakadia, romlis saTave saguramos qedis samxreT ferdobze 900 m simaRlezea. misi 

auzis farTobi 56 km2-ia. auzis Sua welSi marcxena mxridan mas uerTdeba perioduli 

Camonadenis mqone Senakadebi – saafTrexevi da saagarako dasaxlebis xevi. md. 

mtkvarTan SesarTavis axlos mas marcxnidan uerTdeba zRvisubnis teritoriaze gam-
dinare xeviswyali. 

aRsaniSnavia, rom md. xevZmaris xeobis Ziris did nawilze yria samSeneblo 

narCenebi, rac iwvevs mdinaris dabinZurebas. md. xevZmarisa da misi Senakadebis mi-
wisqveSa gvirabebis mSenebloba XX saukunisis 50-iani wlebidan daiwyo da dRemde 

grZeldeba. Zlieri wvimebis dros gvirabebi Tavisuflad ver atarebs wylis nakads, 

itboreba mimdebare teritoriebi da Cndeba Waobebi. garda amisa, gvirabebi zogan 

dazianebulia da wyali mosaxleobis ezoebsa da quCis saval nawilze miedineba, rac 

antisanitariul pirobebs uqmnis iq mcxovreb mosaxleobas. 

md. zRvisubnisxevi perioduli Camonadenis mqone md. xevZmaris marcxena Sena-
kadia. is iwyeba Tbilisis zRvis Crdilo-dasavleT napirTan mdebare avSnianis go-
rakborcvian vakeze 630 m simaRleze, miedineba 20_30 m siganis kalapotSi da uerTdeba 

md. xevZmars metro sarajiSvilidan 200 m-is daSorebiT. mdinaris zemo da Sua mona-
kveTebze kalapoti sam adgilze Caketilia sayofacxovrebo da samSeneblo-samre-
wvelo narCenebiT. md. zRvisubnisxevis qveda monakveTi SesarTavamde miwisqveSa gvi-
rabSia moqceuli. gvirabi zogan dazianebulia, fekaluri wylebi mosaxleobis ezo-
ebSi da quCis saval nawilze gaedineba, rac antisanitariis keras warmoadgens da 

garkveul safrTxes uqmnis xevis mimdebare mravalsarTuliani saxlebis macxovreb-
lebs. 

md. kukiisxevi (didxevi, arsenalisxevi) md. mtkvris droebiTi Camonadenis mqone 

marcxena Senakadia. igi saTaves iRebs maxaTas mTaze 600 m simaRleze, SesarTavi ki 

zaarbriukenis (yofili voroncovis) xidTan 387 m simaRlezea, misi sigrZe 2,7 km-ia. 

mdinaris zemo da Sua nawili aTeuli wlebis ganmavlobaSi nagavsayrelad gamoi-
yeneba, ris gamoc xevis Ziri Caketilia, xdeba wylis nakadis Setborva da xevis 

calkeuli ubnebis daWaobeba. garda amisa, calkeul monakveTebze dazianebuli sa-
kanalizacio sistemidan fekaluri wylebi Caedineba mdinareSi da abinZurebs mas. 

md. CuRureTisxevi (avlabrisxevi) md. mtkvris droebiTi Camonadenis mqone 

marcxena Senakadia. misi saTave maxaTas mTis ferdobze 580 m simaRlezea, xolo 

SesarTavi _ baraTaSvilis xidTan 385 m simaRleze. misi sigrZea 1,5 km. mdinaris 
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gadaxurva daiwyo XIX saukunis Sua xanebidan. amJamad igi mTlianad miwisqveSa gvi-
rabSia moqceuli. aqac rkinigzis qveS mdebare gvirabis SesasvlelTan wyalgamtari 

milebi da koleqtorebi dazianebulia. gamonaJoni fekaluri wylebi quCis saval 

nawilze iRvreba da antisanitariul pirobebs uqmnis iqaur mosaxleobas. 

md. dolabaurisxevi md. mtkvris droebiTi Camonadenis mqone marcxena Senakadia, 

romelic saTaves iRebs maxaTas mTaze 600 m simaRleze, SesarTavi ki metro isanTan 

368 m simaRlezea. misi sigrZea 3,6 km. am xevis Sua da qvemo welSi 2 km manZilze 

mdinare miwisqveSa gvirabSi gaedineba. mdinaris xevis calkeuli ubnebi nagavsayre-
ladaa qceuli, amitom am adgilebSi xevis Ziri daWaobebuli da dabinZurebulia. 

amJamad mdinaris gvirabSi Sesasvlelic sanaxevrod sayofacxovrebo narCenebiTaa 

amoqolili. mdinare Tavis bolo monakveTSi Ria kalapotSi miedineba. aq gadauxu-
ravia 250 m sigrZis, 50 m siganisa da 10 m siRrmis cicabokalTebiani xevis ubani, 

romelic aseve narCenebiTaa amovsebuli.  

md. vazisubnisxevi md. mtkvris droebiTi Camonadenis mqone marcxena Senakadia. 

misi saTave maxaTas mTaze 560 m simaRlezea, SesarTavi ki _ wm. barbares eklesiis 

qvemoT 358 m simaRleze. mdinaris sigrZe 3,15 km-ia. q. Tbilisis dasaxlebul nawilSi 

2 km manZilze mdinare miwisqveSa gvirabSi gaedineba, romlis Sesasvleli aqac nar-
CenebiT aris sanaxevrod amoqolili. Tavsxma wvimebis dros aq Zlieri niaRvrebi 

icis da saSiSroebas uqmnis sacxovrebel saxlebs. rkinigzis qveS gamavali gvirabis 

koleqtorebi dazianebulia. SesarTavTan 150_200 m manZilze is Ria kalapotiT uer-
Tdeba md. mtkvars. 

md. orxevi md. mtkvris mudmivi wylis Camonadenis mqone marcxena Senakadia. misi 

saTave Tbilisis zRvis aRmosavleTiT 900 m simaRlezea. SesarTavis simaRle ki 350 

m-ia. mdinaris sigrZe 14 km-ia, auzis farTobi _ 34 km2. md. orxevi ZiriTadad Ria 

xeobaSi gaedineba, mxolod mokle manZilzea igi miwisqveSa gvirabebSi moqceuli, 

Semdeg ki md. mtkvarTan SeerTebamde 250 m-s Ria sadinariT miedineba. aRsaniSnavia, 

rom gvirabebis Sesasvlelsa da gamosasvlelSi nagavsayrelad qceuli adgilebi 

mZime geoekologiur pirobebs qmnis – binZurdeba wyali da haeri.  

md. loWini (sacxenisisxevi) q. Tbilisis samxreT-aRmosavleTis sazRvarze md. 

mtkvars marcxnidan erTvis. misi saTave ialnos qedis samxreT ferdobze 1085 m 

simaRlezea. igi mdinareebis noriosxevisa da martyofisxevis SeerTebiT iqmneba. md. 

loWini sazrdoobs wvimis, miwisqveSa da Tovlis wylebiT. wyaldidoba damaxasia-
Tebelia gazafxulze, wyalmciroba ki _ zamTarSi. mdinaris wyali gamoiyeneba sar-
wyavad. xeobaSi mcire raodenobiT mimdinareobs navTobis mopoveba. rac sagrZnoblad 

azianebs garemos. amas isic emateba, rom mdinares abinZurebs masSi Camdinare 

`kastelis~ sawarmos namuSevari wylebi [7]. 

aRwerili mdinareebis garda, q. Tbilisis midamoebis hidrografiuli qselis 

mniSvnelovan nawils Seadgens mSrali xevebi, romlebic Zlieri wvimebis dros 

mRvrie wyliT ivseba da mtkvarSi Caaqvs sxvadasxva saxis natani. saerTod, mcire 

mdinareebisa da xevebisaTvis damaxasiaTebelia Rvarcofuli movlenebi, riTac ara-
erTxel dazaralebula qalaqi da misi Semogareni. 
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q. Tbilisis midamoebis hidrografiul qselSi sapatio adgili ukavia sarwyav 

arxebs, romlebic aTasobiT heqtar gvalvian miwebs rwyavs da uzrunvelyofs uxvi 

mosavlis miRebas. aseTebia samgoris zemo da qvemo magistraluri arxebi ivris 

zeganze, wyalTa meurneobis arxi foniWalis vakeze da sxv.  

garda mdinareebisa da arxebisa, q. Tbilisis midamoebSi aris agreTve tbebi da 

wyalsacavebi. maTgan yvelaze mniSvnelovani obieqti qalaqisa da mosaxleobisaTvis 

aris xelovnuri wyalsacavi `Tbilisis zRva~, romelic mdebareobs qalaqis aRmo-
savleTiT, sadac adre sami mlaSe tba iyo. aq XX saukunis 50-ian wlebSi md. ioridan 

samgoris magistraluri arxis saSualebiT gadmogdebuli wyliT Seivso qvabuli da 

Seiqmna 8,7 km sigrZisa da 1,8 km siganis wyalsacavi 11,6 km2 farTobze. misi saSualo 

siRrme 27 m-ia. zRvaSi wyali mtknaria da mdidaria TevziT, romelsac sarewao mni-
Svneloba aqvs [4]. 

wyalsacavidan gamoedineba samgoris qvemo magistraluri arxi, romelic wyals 

awvdis ivris zegnis mSral da uwylo mindvrebs. amis gamo Tbilisis zRvis done 

zafxulsa da Semodgomaze dabalia, arasarwyav dros zamTarSi da gazafxulze ki 

maRali. qarebis zemoqmedebiT zRva xSirad Relavs.  

garda melioraciisa, Tbilisis zRvis wyali aqtiurad gamoiyeneba Tbilisis 

wyalmomaragebisaTvis, sawylosno sportisaTvis, Tevzis sarewad da, rac mTavaria, 

Tbilisis zRva aris qalaqis mcxovrebTa dasasvenebeli adgili. keTilmowyobilia 

misi sanapiro zoli. Tbilisis zRvam garkveuli dadebiTi gavlena moaxdina misi 

sanapiro zonis mikroklimatze, ramac ganapiroba qalaqis ganaSenianebis zRvisken 

ganviTareba. 

q. Tbilisis dasavleTiT, md. mtkvris marjvena sanapiroze mdebareobs iseTi 

bunebrivi hidroobieqtebi, rogoricaa: Walis tba, lisis, wodoreTis, kus da kumisis 

tbebi. maT Soris siRrmiT gamoirCeva lisis tba, romelsac md. mtkvris Zveli Se-
nakadis kalapoti uWiravs. misi sigrZe 1,2 km-ia, sigane _ 800 m, siRrme _ 4 m, wylis 

sarkis farTobi _ 0, 47 km2. tbas asazrdoebs gruntis, wvimisa da Tovlis wylebi. 

tbis done maRalia gazafxulze, dabali _ Semodgomaze. tbis wyali momlaSoa, masSi 

Tevzic mravladaa. tbis garSemo gaSenebulia tye-parki. tba warmoadgens Tbili-
selTa dasvenebisa da janmrTelobis gakaJebis adgils. tbaze warmoebs samoyvarulo 

TevzWera, imarTeba sawyolosno sportuli Sejibrebebi. lisis tbasTan arsebuli 

aseTi dadebiTi garemo pirobebis gamo Tbilisis ganaSenianeba aqac viTardeba [12]. 

Tbilisis mcxovrebTaTvis metad mniSvnelovania iseTi mcire hidrologiuri 

obieqti, rogoricaa kus (qorqis) tba, romelic mTawmindis qedis Crdilo kalTaze 

687 m simaRleze arsebul tafobSi mdebareobs. misi sigrZe 0,18 km-ia, sigane _ 0,05 km, 

wylis sarkis farTobi _ 0,034 km2, udidesi siRrme _ 2,5 m. igi sazrdoobs wvimis, 

Tovlisa da miwisqveSa wylebiT. imis gamo, rom kus tba mcirdeboda, XX s-is 80-ian 

wlebSi masSi xelovnuri gvirabiT gadagdebul iqna md. varazisxevis wyali. tba 

gaumdinarea, misi wyali mtknaria, magram TevziT Raribia. tbis midamoebi keTil-
mowyobilia, vakis parkidan gayvanilia sabagiro gza. Tbilisis mosaxleoba aqtiurad 

iyenebs kus tbis midamoebs dasvenebis, gajansaRebisa da sportuli garTobebisaTvis. 



27 
 

Tbilisis midamoebis samxreTiT, iaRlujis maRlobisa da walasyuris vakes 

Soris, 475 m simaRleze tafobSi mdebareobs kumisis tba. misi wylis sarkis farTobia 

4,5 km2, siRrme _ 4 m. tbis napirebi daWaobebulia da mis dasavleTiT mlaSobia. amis 

gamo iqidan xelovnurad gauSves wyali da Seavses mtkvris wyliT, ris Sedegadac 

tbis wyali gamtknarda da donemac aiwia. mtkvris wylis garda, tbaSi Caedineba mcire 

nakadulebic. gaCnda Tevzi (kobra da sxv.), romlis sarewao mopoveba warmoebs [4]. 

Tbilisis midamoebis CrdiloeTiT mtkvris marcxena sanapiroze sof. gldanTan 

aris bunebrivi wyalsacavi gldanis didi tba, romlis sigrZea 900 m, sigane _ 300 m. 

tba ikvebeba atmosferuli naleqebiTa da mariliani wyaroebiT, amitom masSi Tevzi 

ar aris [12]. 

garda amisa, Tbilisis midamoebSi aris agreTve mcire tbebic, romlebic zaf-
xulSi Sreba an wylis sarkis farTobi minimumamde mcirdeba. aseTia, magaliTad, 

gldanis patara tba, Savi tba, jvris tba da sxv. 

 
 

daskvna 

amrigad, q. Tbilisis hidrografiuli qselis mTavari arteriaa md. mtkvari, 

romelic Tbilisis 40 km-mde teritoriaze miedineba. misi wyali uxvad gamoiyeneba 

mosaxleobis, sawarmoebisa da sarwyavi savargulebis wyalmomaragebisaTvis, eleq-
troenergiis misaRebad, rekreaciuli miznebisaTvis da sxv. 

qalaqis midamoebSi arsebuli md. mtkvris Senakadebi mcire wylianobiTa da 

periodulad Rvarcofuli movlenebiT xasiaTdeba. garda mdinareebisa, aris agreTve 

sarwyavi arxebis qseli, tbebi da wyalsacavebi, romelTa Soris qalaqis mosaxle-
obisaTvis metad mniSvnelovania `Tbilisis zRva~, romlis mtknari wyali aqtiurad 

gamoiyeneba wyalmomaragebis, sawylosno sportisa da Tevzis sarewad. misi keTil-
mowyobili sanapiro zoli ki aris qalaqis mosaxleobis dasasvenebeli da gasarTobi 

adgili. mikroklimatze zRvis dadebiTma moqmedebam ganapiroba aq qalaqis ganaSeni-
anebis ganviTareba. 

mdinareTa xeobebi mZime ekologiur mdgomareobaSia. maTi kalapotebi da Walebi 

aTvisebulia sacxovrebeli da sxva nagebobebiT, Ria kalapotebi ki zogan warmoa-
dgens fekaluri masebis sakanalizacio sistemas da maTSi uxvad iyreba sayofa-
cxovrebo narCenebic. amis gamo maTi wyali dabinZurebulia, kalapotebis wyal-
gamtaroba ki _ Semcirebuli. mdinareTa maRali wylianobis dros SeiZleba moxdes 

Senoba-nagebobebis datborva da dazianeba. mdinareTa auzebSi arsebuli mewyruli 

movlenebic zogjer ketavs maT kalapotebs da Semdeg maTi garRveva iwvevs iseT 

katastrofas, rogoric iyo 2015 wlis 13 ivniss md. vereze. 

zogadad, yvela negatiuri zemoqmedeba aisaxeba aramarto garemoze, aramed mo-
saxleobazec. mosaxleoba ufro met pasuxismgeblobas unda iCendes da zrunavdes 

garemos sanitariul mdgomareobaze. saWiroa amaRldes maTi sazogadoebrivi Segneba. 

qalaqis mesveurebma ki unda izrunon garemos gajansaRebisa da usafrTxoebisaTvis. 
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unda gaiwmindos mdinareTa kalapotebi da mowesrigdes sakanalizacio sistema, raTa 

aRdges mdinareTa wylis bunebrivi sisufTave. 

 

 
 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

1. c. basilaSvili, m. saluqvaZe, v. comaia, g. xerxeuliZe. katastrofuli wyaldi-

dobebi, Rvarcofebi da Tovlis zzvavebi saqarTveloSi da maTi usafrTxoeba. 

Tb.: teqnikuri universiteti, 2012. - 144 gv. 

2. Ts. Basilashvili, J.Tabatadze, M. Janelidze. River water regulation under modern climate change condi-
tions. Environment and Ecology in the Mediterranean Region. Book chapter by Cambridge schoolars 
publishing. U.K. 2011, pp. 347-352. 

3. Ts. Basilashvili, N. Bolashvili. Maximum discharges of the Mtkvari river and their forecasting for security 
of Tbilisi, Georgia. International Symposium on “Floods and Modern Methods of Control Measures”, 
Tb., 2009, pp. 37-45. 

4. d. ukleba. Tbilisisa da misi midamoebis buneba. wignSi: `Tbilisi, ekonomikur-

geografiuli gamokvleva~. Tb.: sabWoTa saqarTvelo, 1989, gv. 44-49. 

5. d. qarTveliSvili, x. wiklauri, a. javaxiSvili. Tbilisis gegma. saqarTvelos 

erovnuli atlasi, Tb., 2012. - 24 gv. 

6. Tbilisis bunebrivi katastrofebi. CENN / red. W. janeliZe, Tb., 2016. - 66 gv. 

7. m. tabataZe, n. dvaliSvili. q. Tbilisis mcire mdinareebis Tanamedrove ekolo-

giur-qimiuri mdgomareoba. Tb., 2013. - 41 gv. 

8. m. tabataZe. aRmosavleT saqarTvelos mdinareebis Tanamedrove ekologiuri 

mdgomareobis Sefaseba maTze anTropogenuri datvirTvis gaTvaliswinebiT. Tb., 

2009. - 101 gv. 

9. d. kereseliZe, m. alaverdaSvili, T. cincaZe, v. trapaiZe, g. bregvaZe. ra moxda 

2015 wlis 13 ivniss mdinare veres wyalSemkreb auzSi. Tb., 2015. - 40 gv. 

10. m. alaverdaSvili, n. cincaZe, n. xufenia. mdinare veres wylianobis reJimis cva-

lebadoba dakvirvebis mravalwliani periodis calkeuli fazebis mixedviT. stu-

is hidrometeorologiis institutis samecniero referirebadi SromaTa krebuli, 

№ 129, Tb., 2020, gv. 41-43. 

11. mdinare veres 2015 wlis 13 ivnisis wyalmovardna. CENN / red. W. janeliZe, Tb., 

2015. - 35 gv. 

12. Tbilisi. ekonomikur-geografiuli gamokvleva. sabWoTa saqarTvelo, Tb., 1989. - 

472 gv. 



29 
 

GEOGRAPHY OF THE CITY 
 
 

HYDROGRAPHIC NETWORK OF THE RIVER MTKVARI IN TBILISI BASIN 
Ts. Basilashvili  
(Institute of Hydrometeorology of Georgian Technical University) 

 
Resume. Hydrographic network (rivers, streams, aqueducts and canals) in the Tbilisi basin is described, 

the main artery of which is the river Mtkvari. It flows through the city and covers 40 km, where it is joined by 
small, light-flowing tributaries, basically, of periodic action and of torrential nature. The channels and valleys 
have been developed by buildings in some places, and in the uncovered channels household waste is disposed. 
This creates the danger of overheating and destroying the structures when the river water reaches its highest. 
In order to improve the environment and safety of the surrounding area, the river and the adjacent territories 
should be cleaned and the sewerage system maintained, which will restore the natural clean water of the river.  

 
Key words: channels; lakes; raging torrents; water reservoir; water supply.  

 
 

ГЕОГРАФИЯ ГОРОДА 
 

 

ГИДРОГРАФИЧЕСКАЯ СЕТЬ Р. КУРЫ В ТБИЛИССКОМ КОТЛОВАНЕ 

Басилашвили Ц. З. 
(Гидрометеорологический институт Грузинского технического университета) 

 
Резюме. Oписана гидрографическая сеть (реки, озёра, водохранилища и каналы) в Тбилисском 

котловане, основной артерией которой является р. Кура. Она течёт в пределах города на 40 км-ой длине, 
где к ней присоединяются маловодные, в основном, периодически действующие селеопасные притоки. 
Их русла и долины в отдельных местах освоены строениями, а в открытых руслах есть выброшенные 
бытовые остатки. Это создаёт опасность затопления и разрушения строений при высоких уровнях воды 
рек. В целях оздоровления и безопасности окружающей среды, следует очистить русла рек и упорядо-
чить канализационную систему, чтобы возобновить природную чистоту воды рек. 

 
Ключевые слова: водохранилища; каналы; озёра; оползни; сели. 
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istoriuli demografia 

 

 

saqarTvelos mosaxleobis Zveli aRweris masalebi 

†koba xaraZe 

(iv. javaxiSvilis saxelobis Tbilisis saxelmwifo universitetis  

vaxuSti bagrationis saxelobis geografiis instituti) 

 

 

reziume: statiaSi ganxilulia saqarTvelos mosaxleobis Zveli aRwerebis ma-

salebi. amis Sesaxeb cnobebi daculia qarTul da ucxour istoriul wyaroebSi. 

marTalia, bevri maTgani ganadgurebulia da Cvenamde ver moaRwia, magram rac gada-

rCa nawilobriv mainc iZleva warmodgenas mosaxleobis aRweris garkveul monaceme-

bze. gvian Sua saukuneebSi es masalebi calkeul mxareebsa da qalaqebs exeba. gansa-

kuTrebiT aRsaniSnavia XVIII saukunis aRweris masalebi, kerZod, qvemo qarTlis 1721 

wlis aRwera, qsnis, aragvis da sxva xeobebis aRwerebi, kaxeTis, qalaqebis _ Tbili-

sis, goris da sxva aRwerebi. TiTqmis srulyofilad aris Semonaxuli XIX saukunis 

saqarTvelos mosaxleobis aRweris masalebi, romlebic mTlian saqarTvelos moi-

cavs. am aRweris masalebis mixedviT SeiZleba gakeTdes retrospeqtuli rukebi, rom-

lebzec TvalsaCinod iqneba warmodgenili mosaxleobis ara marto statistikuri 

saxe, aramed simWidrove. 

 

sakvanZo sityvebi: aRwera; istoriuli wyaroebi; mosaxleoba; statistika. 
 

 

Sesavali  

mosaxleobis aRweras yvela epoqaSi gansakuTrebuli yuradReba eqceoda, radgan 

misi saSualebiT SesaZlebeli iyo daedginaT qveyanaSi ramdeni adamiani cxovrobda. 

amis mixedviT iTvlidnen gadasaxadTa gadamxdel ojaxebs, aseve saWiro SemTxvevaSi 

qveynis TavdacvisunarobisaTvis ramdeni molaSqris gamoyvana SeiZleboda da sxv. 

radgan mosaxleobis raodenoba garkveul periodSi icvleboda, amitom am cvlile-
bebis Sesabamisad regularulad xdeboda qveynis mosaxleobis aRwera. Zvelad aRwe-

ris masalebiT azustebdnen mosaxleobis raodenobas da ojaxur Semadgenlobas. 

garda amisa, ecnobodnen maT socialur, erovnul, asakobriv-sqesobriv, ojaxur mdgo-

mareobas, profesiul dasaqmebulobas da sxv. 

istoriuli aRweris masalebis mixedviT xdeba warsuli drois mosaxleobis 

aRwarmoebis sakiTxebis gamokvleva, rac xels uwyobs demografiul kanonzomirebaTa 

dadgenas. istoriuli cnobebiT dasturdeba, rom aRweris, anu aRricxvis masalebi 

sxvadasxva xasiaTisa iyo. 
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ZiriTadi nawili 

saqarTvelos mosaxleobis aRweris masalebi, anu istoriul-demografiuli 

cnobebi, daculia Zvel qarTul da ucxour wyaroebSi; magaliTad, xalxis aRweris 

Sesaxeb cnobebi VII saukunemde ar mogvepoveba, rac uZvelesi Zeglebis ganadgurebiT 

aixsneba [1]. 

samwuxarod, Cvenamde moRweuli ar aris arc XVI saukunemde Catarebuli aRwe-

ris uSualo masalebi.  

jer kidev Cvens welTaRricxvamde leonti mroveli III saukunis ambebTan erTad 

dawvrilebiT aRwers iberia-kolxeTis administraciul-teritoriul dayofas [2]. bu-

nebrivia, teritoriis sazRvrebis aseTi dawvrilebiTi aRwerisa da erovnul-tomob-

rivi gavrcelebis garda, maT unda scodnodaT mosaxleobis raodenobis, dasaqmebisa 

da sxvaTa Sesaxeb. yvelaferi es dakavSirebuli unda yofiliyo mtkice Tavdacvisu-

narianobasTan. am cnobebis codnis gareSe SeuZlebeli iqneboda im warmatebebis mop-

oveba, rac qarTvelma xalxma SeZlo socialur-politikur, Tu ekonomikur aspeqtSi. 

ase rom, leonti mrovelis adreuli Sromebi mosaxleobis erovnuli Semadgen-

lobis Sesaxeb cnobebs Seicavs da ara masalebs. rac Seexeba pirdapir masalas 

mosaxleobis raodenobis Sesaxeb, mas Cvenamde ar mouRwevia. es arc iyo saWiro 

istoriuli xasiaTis TxzulebaSi. aRsaniSnavia, rom aRweris masalebi calke dgebo-

da da, amdenad, TxzulebaSi mxolod imas aRniSnavdnen, rom moxda aRwera. asevea 

qarTveli istorikosis juanSeris TxzulebaSi, sadac naTqvamia, rom bizantielebma 

arabTa Semosevis dros kavkasiisa da saqarTvelos datovebis win: `...daflnes ganZni 

maTni;... da Seitannes yovlisa saganZurisa gujarni. da ra gujari daweres, aRweres 

naTesavi Tvisi da queyana, da dadves, raTa odes moviden berZenni, miT gujriTa 

moiZivnen naTesavni maTni da TviToeulad ganuyon qveyana da ganZi~ [2]. 

rogorc irkveva, momxdara qveynis, anu mosaxleobis aRwera. magram, rodis da 

ra ambebTan dakavSirebiT Catarda es aRwera? amaze pasuxs TviT `qarTlis cxovre-

bis~ teqstSi [2] vpoulobT, sadac saubaria imaze, rom herakle (bizantiis keisari _ 

610_640 ww.) qarTlSi meored Semosula, raTa ganedevna sparselebi da mis gamgeblo-

baSi yofiliyo qveyana. 

bizantiis imperatorma herakle keisarma VII saukunis damdegs sparseTis Zveli 

saxelmwifo ganadgurebis piramde miiyvana. es iyo periodi, rodesac qarTlis erTi 

nawili jer kidev sparselebis gavlenis qveS imyofeboda. keisarma sparselebs iran-

Si axali damarcxeba miayena [3]. swored am droidan Tavisufldeba qarTli sparse-

lebisagan. es ambavi 627 wels moxda. amdenad, mosaxleobis aRwerac am wels unda 

Catarebuliyo. SeuZlebelia amis Semdeg da manamde saqarTvelos aRwera XIII sauku-

nemde ar momxdariyo. miT umetes, rom XI-XII saukuneebSi, roca saqarTvelo ase Zli-

eri iyo, TavisTavad cxadia, qarTvel mefeebs da erisTavebs unda scodnodaT, Tu 

ramdeni meomris gamoyvana SeeZloT brZolaSi. amis saWiroeba ki arc ise iSviaTi 

movlena iyo, radgan saqarTvelo xSirad ganicdida gareSe mtrebis Semosevas. es 

garemoeba aiZulebda qveyanas mosaxleobis aRwera CaetarebinaT da zusti masalebi 

hqonodaT xelT. samwuxarod, arc erTi maTgani Cvenamde moRweuli ar aris. isini im 
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dros saidumlo masalad unda yofiliyo miCneuli, romlebsac Semdeg an TviTon 

wvavdnen, an kidev mtris mier nadgurdeboda. 

XIII saukuneSi saqarTvelos mosaxleobis aRwera monRolebis mier momxdara. 

amis Sesaxeb cnobebi daculia ucnobi istorikosis JamTaaRmwerlis naSromSi. masSi 

moTxrobilia, rom yaenma `ineba gasworeba da aRTualva yovlisa queyanisa~... da 

Semdeg `warmoavlina saqarTvelosa, mefe daviTis (igulisxmeba daviT VI narini _ 

1245_1293 _ rusudanis Ze _ k.x.) winaSe,... da viTarca moiwia saqarTvelosa, didsa 

Wirsa miecnes yovelni mkvidrni samefosa daviTisni, da iwyes aRwerad kacTagan da 

pirutyuTamde, yaniT venaxamde, walkotiT bostnamde~ [4]. es aRwera 1258 wlis bolo 

TveebSi an 1259 wlis damdegs unda momxdariyo.  

mkvlevari revaz kiknaZis [5, gv. 80] dakvirvebiT, JamTaaRmwerels uzustoba unda 

hqondes daSvebuli, radgan aRweris Catarebis iniciativas is baTo yaens miawers, 

romelic 1255 wels gardaicvala; amave dros iqve aRniSnavs, rom SesaZloa JamTaaR-

mwerels erTmaneTSi areoda axlo xanebSi Catarebuli ori aRwera da Serwymulad 

gadmosca es ambavio. pirveli aRwera 1254 wels unda momxdariyo, razedac cnobebs 

ucxoeli istorikosi juveini gvawvdis: `... Semdeg darubandiT saqarTvelos, aranisa 

da azerbaijanisken wamovida da aRweris, yofCurisa (gadasaxadis saxe _ Tavdapir-

velad sabalaxe, SemdegSi suladi gadasaxadi _ k.x.) da gadasaxadTa gansazRvris 

saqme moaTava~ [5]. am aRweris Sesaxeb cnobebi sxva ucxo wyaroebSic moipoveba; maga-

liTad, grigol akanelis [6, 7, 8] da sxvaTa SromebSi. valerian gabaSvili aRniSnavda, 

rom xalxis aRwera 1254 wlidan 1260 wlamde gagrZeldao [9]. am aRweras ori mizani 

(samxedro da finansuri) hqonda dasaxuli, amitom aRweris davTarSi SehqondaT 

cnobebi rogorc mosaxleobis, ise misi qonebrivi SeZlebis Sesaxeb. aRweril iqnen: 

mamakacebi 11 wlidan 60 wlis asakamde; yovelgvari uZravi da moZravi qonebiT. am 

aRweriT irkveva, rom maSindel saqarTvelos samefoSi sul 5 mln-mde mcxovrebi 

mainc unda yofiliyo [3].  

amis Semdeg saqarTvelos mosaxleobis aRweris masalebi daculia rogorc uc-

xour, ise qarTul istoriul wyaroebSi, lokalur xasiaTs atarebs da ar moicavs 

saqarTvelos mTel teritorias. 

1556 wels elise amilaxvars rostom mefisagan nebarTva auRia Tavisi sadroSos 

aRweris Sesaxeb [10], xolo 1689 wlis erT-erT sigelSi vkiTxulobT, rom TiToeuli 

droSis sardali valdebuli iyo Tavisi sadroSo Svid weliwadSi erTxel aRewera 

[10]. 1696 wels saqarTvelos erTi nawilis (gurjistanis vilaieTi) dawvrilebiTi 

aRwera Caatares Turqma dampyroblebma. 

saqarTvelo XVIII saukunemde mravaljer aRwerila, magram, rogorc zemoT aRi-

niSna, umetesad masalebi maT Sesaxeb ar aris SemorCenili. mosaxleobis raodenobis 

garda, maTSi Sedioda cnobebi molaSqreTa da sxvaTa Sesaxeb. 

XVIII saukuneSi mravaljer momxdara saqarTvelos calkeuli kuTxeebis aRwera. 

Cvenamde moRweulia vaxtang meeqvsis `dasturlamali~, romelic moicavs qvemo qar-

Tlis mosaxleobis aRweris masalebs [11]. 

SemorCenilia 1536 wlis baraTaanT gayris wigni [12], romelSic aRwerilia sa-

baraTianos yma-glexebi. es aRwera sruli ar aris da arasrul cnobebs iZleva qvemo 
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qarTlis mosaxleobis Sesaxeb. aRweris masalebSi Sesulia cnobebi mosaxleobis 

gvarebis Sesaxeb da sxv. aseTivea 1701_1711 wlebis sayaflaniSvilos mosaxleobis 

aRweris davTaric [13]. 

vaxtang meeqvsis davalebiTve, qvemo qarTlis (mewinave sadroSos) sardlis va-

xuSti bagrationisa da mdivanbeg givi TumaniSvilis mier 1721 wels Catarda sabara-

Tianosa da somxiTis soflebis aRwera [13], romelSic dawvrilebiT aris mocemuli 

cnobebi qvemo qarTlis mTliani mosaxleobis Sesaxeb. XVIII saukunis pirvel meo-

Txeds ekuTvnis agreTve kaxeTis mosaxleobis aRweris davTari [14]. garda amisa, amave 

periodSi unda yofiliyo kidev sami sadroSos aRwera, romlis masalebsac Cvenamde 

ar mouRwevia. 

SemorCenilia 1715 wlis ruisis samwysos davTari [13], 1774 da 1781 wlebis tfi-

lisis aRweris davTari, 1781 wlis qsnis xeobis mcxovrebTa aRwera, XVIII saukunis 

Sua wlebis lexuris xeobis mcxovrebTa aRwera, q. goris mcxovrebTa XVIII saukunis 

pirveli aTeuli wlebis aRweris davTari [14], garda amisa, XVII saukunis aRweris 

masalebi [15], qsnis statistikuri aRweriloba [16], XVIII saukunis pirveli meoTxedis 

kaxeTis xalxis aRweris davTari, 1781 wlis aragvis xeobis aRwera, 1781 wlis aragvis 

saerisTaos baris soflebis aRweris davTari [14] da sxv.  

1774 wlis cnobiT aRwerilia mTeli samefo _ qarTli da kaxeTi [17]. Cvenamde 

mxolod am wlis aragvis xeobis aRweraa SemorCenili.  

radgan aRwera yovel Svid weliwadSi erTxel xdeboda, morigi aRwera 1788 

wels unda momxdariyo, magaram mas Cvenamde ar mouRwevia da mxolod zogadi sta-

tistikuri cnobebis Semcveli masalebia SemorCenili. aseTive monacemebia 1794 wlis 

sabuTSic. ukanaskneli aRwera 1799 wels ioane batoniSvils Cautarebia [18]. amis 

Sesaxeb arsebobs cnoba, rom mefe giorgi XIII-s aRweris Sesaxeb gankarguleba gaucia 

da aRmwerlebic dauniSnavs [1].  

XVIII saukunis mosaxleobis aRweris erTiani masalebi ar mogvepoveba. calkeu-

li wlebisaTvis aRwerebs asaxeleben saqarTveloSi namyofi rusi da ucxoeli mog-

zaurebi, romlebic Cvens qveyanaSi moxvdnen sxvadasxva garemoebaTa gamo. am mxriv, 

aRsaniSnavia iakob rainegsis (germaneli swavluli) 1781 wlis mogzaurobis cnobebi 

da maT Soris, qarTl-kaxeTis mosaxleobis statistikuri monacemebi. iakob raineg-

sisve mixedviT (1780_1781 ww.), imereTis samefoSi 20000 komlia.  

dasavleT saqarTvelos mosaxleobis statistikur monacemebs iZleva iohan an-

ton giuldenStedti. miuxedavad amisa, es cnobebi arasrulia da mxolod zogierT 

provincias moicavs. misi TqmiT, 1772 wels samegreloSi 10000 komlia, guriaSi 5000, 

leCxumSi 4000, svaneTSi 5000. raWis Sesaxeb aRniSnulia, rom mas SeuZlia 5600 meomris 

gamoyvana. rusi moxelis kapitan iazikovis azriT, 1770 wels imereTis mosaxleoba 

100 aTas sulze naklebia. daaxloebiT amdenive mcxovrebs iTvlis igi samegreloSi. 

ufro sarwmuno Cans o. eveckis cnoba imis Sesaxeb, rom 1782 wels imereTis samefoSi 

18980 komli iTveleboda, q. quTaisSi _ 180 komli. zemoaRniSnuli demografiuli 

monacemebis safuZvelze SeiZleba davaskvnaT, rom XVIII saukunis meore naxevris Sua 

wlebSi saqarTvelos mosaxleoba daaxloebiT 761 aTasi mcxovrebisagan Sedgeboda. 
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mosaxleobis erovnuli Semadgenlobisa da ganlagebis Taviseburebebze SeiZle-

ba vimsjeloT vaxuSti bagrationisa [19] da giuldenStedtis [20] Sromebis mixedviT.  

komlobrivi aRweris garda SemorCenilia zogadi statistikuri aRweris masa-

lebic. maT Sorisaa 1770 wlis 5 aprilis demografiuli nusxa [21], romelSic moce-

mulia mcxovrebTa raodenoba komlebis mixedviT (qalaqebi, saerisTavoebisa da pro-

vinciebis mixedviT, sxvadasxva erovnebaTa raodenoba). asevea q. Tbilisis zogadi 

statistikuri cnobebi. zogadi statistikuri aRwerilobis masalebi kidev gvxvdeba 

amave saukunis bolos. saerTod, rogorc aRweris masalebidan Cans, qalaqis mosax-

leobis aRwerebi calke xdeboda. es, ra Tqma unda, did qalaqebze iTqmis. debulebiT 

qalaqis mosaxleobis aRwerac Svid weliwadSi erTxel xdeboda. 

rac Seexeba dasavleT saqarTvelos mosaxleobis aRweris masalebs, XIX sauku-

nemde isini SemorCenili ar aris. arc sigel-gujrebSia mis Sesaxeb cnobebi daculi. 

mxolod ucxoeli swavlulebisa da mogzaurebis mier aris zogadi miniSnebebi. 

XIX saukuneSi, saqarTvelos ruseTTan mierTebis Semdeg, mTliani saqarTvelos 

mosaxleobis aRwera regularulad xdeboda, romelTa masalebi daculia arqivebSi. 

ZiriTadad gamoyofilia sami periodi 1800_1832, 1833_1864, 1865_1897 wlebi. statisti-

kuri masala saSualebas iZleba sxva wlebis monacemebic iqnes ganxiluli (1873, 1886), 

xolo 1886 wlis mosaxleobis saojaxo siebiT aRweris masalebi calke wignad aris 

gamocemuli [22]. saqarTvelos mosaxleobis aRwera rusebis mier pirvelad ganxor-

cielda general pavle cicianovis mier 1803 wlis 2 aprilis cirkularis safuZvel-

ze. daiwyo kameruli aRwerebi (kabineturi damuSaveba). 1803 wels aRiwera qalaqi 

Tbilisi ojaxebis da gvarebis mixedviT. am dros TbilisSi 20 aTasi mcxovrebi 

dafiqsirda [23]. pirveli aseTi aRwera qarTl-kaxeTSi 1805 wels dasrulda. 1810 wels 

general e. tormasovma finansTa ministrs miawoda cnoba saqarTvelos ekonomikuri 

da demografiuli monacemebis Sesaxeb. masSi aRniSnulia, rom saqarTvelos mosax-

leoba Seadgens 686 aTas suls. meore kameruli aRwera moxda 1816_1817 wlebSi, ime-

reTis samefoSi ki 1823 wels. mesame kameruli aRwera Catarda 1831_1832 wlebSi. es 

iyo manamde arsebul aRwerebs Soris yvelaze metad srulyofili. meoTxe kameruli 

aRwera ganxorcielda 1841_1843 wlebSi, 1850 wels ki quTaisis guberniaSi. gansakuT-

rebiT sainteresoa XIX saukunis 60-ani wlebis kameruli aRwerebi, radgan maTi sa-

SualebiT SesaZlebelia saqarTvelos mosaxleobis dadgena 1864 wlisaTvis. 1873 

wels saqarTveloSi Catarda bolo kameruli aRwera. 

saqarTvelos mosaxleobis Semdegi aRwera, e.w. saojaxo siebis Sedgena dakav-

Sirebuli iyo samxedro valdebulebis SemoRebasTan. 1886 wels Catarda saojaxo 

siebiT mosaxleobis aRwera. moxda misi statistikuri damuSaveba da gamoqveyneba [22]. 

 XIX saukuneSi saqarTvelos mcxovrebTa yvelaze ufro srulyofil cnobebs 

gvawvdis ruseTis imperiis mosaxleobis 1897 wlis 28 ianvris pirveli sayovelTao 

aRwera [24]. miuxedavad amisa, es aRwerac ar yofila dazRveuli uzustobebisa da 

xarvezebisagan.  

1897 wlis Semdeg mefis ruseTs mosaxleobis sayovelTao aRwera aRar ganxorci-

elebula, magram statistikis organoebi awarmoebdnen mcxovrebTa raodenobisa da rigi 
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sxva demografiuli maCveneblebis dadgenas mimdinare aRricxvis gziT. es monacemebi 

qveyndeboda drodadro. aseTi masalebi gamoqveynebulia `kavkasiis kalendarSi~.  

rac Seexeba gasul, XX saukunes, 1926 wlidan saukunis bolomde, mosaxleobis 

ramdenime aRwera Catarda (1939, 1959, 1979, 1989 ww.), romelTa masalebi uklebliv aris 

SemorCenili saarqivo masalebsa da gamocemul wignebSi. 

 
 

daskvna 

zemoaRniSnuli demografiuli monacemebis safuZvelze SeiZleba davaskvnaT, 

rom:  

1. XIII saukunis meore meoTxedidan Seqmnili mZime politikuri da socialur-

ekonomikuri viTareba saqarTveloSi grZeldeboda saukuneebis manZilze da ganapi-

robebda mosaxleobis TandaTanobiT klebas, drodadro ki iwvevda mosaxleobis ka-

tastroful Semcirebas. sakmaod araxelsayreli demografiuli situacia Seiqmna 

XVIII saukunis pirvel naxevarSi, roca TurqeTisa da sparseTis agresiuli Zalebis 

Semosevebma da qveynis Siga aSlilobam mosaxleobaSi didi msxverpli gamoiwvia;  

2. saqarTvelos samxreT-aRmosavleTi provinciebis gaukacrielebul mxareebSi 

saxldebodnen garedan mosuli araqarTveli tomebi, ris gamoc aborigeni mosaxle-

obis ZiriTadi nawili an iRupeboda an ixizneboda saqarTvelos sxva mxareebSi;  

3. rTuli saerTaSoriso viTareba da mZime socialur-ekonomikuri pirobebi 

mniSvnelovnad zRudavda mosaxleobis bunebriv matebas. 
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HISTORIGAL DEMOGRAPHY 
 
 

THE MATERIALS ON OLD POPULATION CENSUS OF GEORGIA 
†K. Kharadze  
(Vakhushti Bagrationi Institute of Geography of I. Javakhishvili Tbilisi State University) 

 
Resume. The work considers the materials on the old population census of Georgia, which are kept in 

Georgian and foreign historical sources. Although the most of the materials have been destroyed and not sur-
vived to our days, the extant part of it presents a clear image about certain part of the information on the 
population census. The materials of the late Middle Ages consider certain regions and towns. The most signif-
icant are the materials dated back to the XVIII century describing the population of East Georgia. The census 
material of Kvemo Kartli dated back to 1721, the materials of the regions of Ksani, Aragvi, also Kakheti, 
Tbilisi city, Town Gori and etc. are also noteworthy. The census materials on the whole population of Georgia 
in the XIX century have almost completely survived. The above mentioned census materials enable to make 
retrospective maps, which will clearly present not only the statistics but also the density of the Georgian pop-
ulation.  

 
Key words: census; historical sources; population; statistics.  

 
 
 

ИСТОРИЧЕСКАЯ ДЕМОГРАФИЯ 
 

МАТЕРИАЛЫ ПО СТАРОЙ ПЕРЕПИСИ НАСЕЛЕНИЯ ГРУЗИИ 

Xaрадзе К. П. 
(Институт Географии им. Вахушти Багратиони Тбилиского государственного университета  
им. И. Джавахишвили) 

 
Резюме. В статье рассматриваются материалы старой переписи Грузии. Эти сведения сохранились 

в Грузинских и иностранных исторических источниках. Многие из них затерялись и не дошли до нас, но 
их определенная часть дает нам ясное представление о частичных данных переписи населения. Эти ма-
териалы касаются отдельных провинций и городов. Особенно отличаются материалы XVIII века, кото-
рые создают нам представление о Восточной Грузии. Выделяются переписи Квемо Картли 1721 года, 
долин Ксани, Арагви и других ущелий, переписи Кахети, городов Тбилиси, Гори и другие. Почти полно-
стью сохранились материалы переписи населения всей Грузии XIX века. По данным этих материалов 
возможно создать ретроспективные карты, которые будут наглядно отражать не только статистику, но и 
плотность населения. 

 
Ключевые слова: исторические источники; население; перепись; статистика. 
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ekonomika 

 

 

saxelmwifo-kerZo partnioroba, rogorc soflis meurneobis da 

gadamamuSavebeli mrewvelobis ganviTarebis erT-erTi faqtori 

genadi baRaTuria 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti) 

 

 

reziume: ekonomikis globalizaciis pirobebSi aucilebeli xdeba soflis meur-
neobisa da gadamamuSavebeli mrewvelobis calkeuli dargebis ganviTarebis regu-
lirebis organizaciul-ekonomikuri meqanizmis yvela meTodisa da instrumentis 

srulyofa, romlebic uzrunvelyofs mudmivad cvlad garemo pirobebTan adaptacias 

saxelmwifo regulirebis paradigmidan saxelmwifo-kerZo partiorobis paradigmaze 

gadasvlisas. 

warmodgenil naSromSi aRwerilia agraruli seqtoris arasaTanado ganviTare-
bis ZiriTadi mizezebi. dasabuTebulia saxelmwifo-kerZo partniorobis meqanizmis 

amoqmedebis aucilebloba saqarTvelos agrosamrewvelo kompleqsSi dargis aRdge-
nisa da Semdgomi inovaciuri ganviTarebis mizniT. 

 

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

saxelmwifo-kerZo partnioroba. 
 

 

Sesavali  

ekonomikuri krizisis fonze saxelmwifo politikis sxvadasxva mimarTulebis 

sabiujeto dafinanseba mcirdeba, amitom garemos dacvisa da infrastruqturuli 

proeqtebis ganxorcielebisaTvis saWiroa axali biujetgareSe wyaroebis moZebna. 

saerTaSoriso gamocdileba cxadyofs, rom saxelmwifo-kerZo partniorobis (skp) 

meqanizmi warmoadgens saresurso bazis gafarToebisa da gamouyenebeli resursebis 

ekonomikuri ganviTarebisadmi mimarTul da aseve saxelmwifo sakuTrebis marTvis 

efeqturobis zrdis erT-erT meTods.  

bolo wlebSi ekonomikur literaturaSi Cndeba sul ufro meti sxvadasxva 

midgoma aRniSnuli ganmartebis gansazRvrisaTvis. skp-is arsebuli ganmartebebis 

umravlesoba aerTianebs am meqanizmis saerTo gagebas, rogorc saxelmwifosa da 

biznesis urTierTqmedebis sxvadasxva formis erTobas, rac saSualebas iZleva ur-
TierTsasargeblod gadawydes sazogadoebrivi mniSvnelobis amocanebi, raSic wam-
yvani roli saxelmwifos ekuTvnis.  
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ZiriTadi nawili 

msoflio bankis ganmartebiT saxelmwifo-kerZo partnioroba aris sajaro da 

kerZo mxareebs Soris SeTanxmeba warmoebisa da infrastruqturuli momsaxurebis 

gawevisaTvis, romelic xorcieldeba damatebiTi investiciebis mozidvis mizniT da, 

rac metad mniSvnelovania, warmoadgens sabiujeto dafinansebis efeqtianobis zrdis 

saSualebas [1]. Ggarda amisa, skp saxelmwifo da kerZo seqtorebs Soris TanamSrom-
lobis erT-erTi formaa, romelic urTierTmomsaxurebas gulisxmobs. jen kooimanis 

[1] ganmartebis Tanaxmad, skp-is sqema interaqtiuli mmarTvelobis erT-erTi formacaa, 

romelic gaCnda mraval ganviTarebul da industriul qveyanaSi. misi sityvebis 

mixedviT: „partniorobaSi mmarTveloba ar iyofa saxelmwifosa da kerZoze... aseT 

urTierTqmedebas saxelmwifo da kerZo seqtorebs Soris, gamovlenils Tanam-
Sromlobis konkretuli formebiT, uwodeben saxelmwifo-kerZo partniorobas“ [3]. te-
ismanis da klaijnis [2] koncefciis Tanaxmad, skp sqema dafuZnebulia saxelmwifo da 

kerZo seqtorebis mier gadawyvetilebebis erToblivad miRebaze.  

tradiciuli kontraqtebis an SeTanxmebebisagan gansxvavebiT, sajaro intere-
sebis uzrunvelyofis mizniT xangrZlivi droiT dacvisaTvis da partnioruli ur-
TierTobebisaTvis unda Seiqmnas saTanado meqanizmi, xolo am dros warmoqmnili 

riski unda ganawildes partniorebs Soris Tanabrad. rogorc qeroli da sTini [3] 

ganmartaven, skp-is modeli warmoadgens saxelmwifo da kerZo seqtorebs Soris gar-
kveuli saxis urTierTqmedebas da TanamSromlobas.  

skp-is sqemebis SeqmnisaTvis fundamenturi principia TanamSromlobisagan da-
debiTi Sedegis miReba, ZiriTad principad ki rCeba partnioroba da monawileebs 

Soris urTierTmxardaWera, resursebis gacvla; riskebis, pasuxismgeblobisa da Se-
mosavlis Tanabrad ganawileba [4].  

ukanaskneli aTwleulebis reformebma CineTSi gamoiwvia mniSvnelovani ekono-
mikuri zrda. am periodis ganmavlobaSi sabazro ekonomikaSi gadasvlis problemebis 

gadawvetis mizniT CineTis mTavrobis urTierTqmedeba dakavSirebuli iyo saxel-
mwifo struqturebis reformebTan, rac iTvaliswinebda funqciebis efeqturobis 

gazrdas. Cinuri ekonomikis gardaqmnis procesi eyrdnoboda oTxi modernizaciis 

koncefcias (sige xiandaihua) [5], romelic gamocxadda premier-ministr CJou enlais mier 

1960-iani wlebis Sua periodSi da biZgi misca den siaopins, rom 1978 wels daewyo 

Tavisi ekonomikuri programebis reformebi. aRniSnulma reformam 2050 wlisaTvis 

CineTis ekonomikas brwyinvale momavali uwinaswarmetyvela. sakuTriv, modernizacia 

Seexeba iseT sferoebs, rogoricaa: soflis meurneoba, mrewveloba, Tavdacva, erov-
nuli mecniereba da teqnologiebi.  

1980-iani wlebis Sua periodSi den siaopinma SeimuSava „sami nabiji“ momavlis 

ganviTarebisaTvis.  

 pirveli nabiji gulisxmobda 1990 wlisaTvis realuri mSp-is 2-jer gazrdas, ri-

Tac gadawydeboda „tansacmlisa da kvebis naklebobis“ problema (wenbao wenti) [5];  
 meore nabiji varaudobda imas, rom realuri mSp-is donis gaoTxmagebiT Sesa-

Zlebeli iqneboda 2000 wlamde „ayvavebuli“ sazogadoebis (syaokan) Seqmna;  
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 mesame nabiji uzrunvelyofda mSp-is erT sul mosaxleze gazrdas ganviTa-
rebuli qveynis donemde 30_50 wlis ganmavlobaSi.  

strategia „sami nabiji“ ganixileba rogorc Cinuri ekonomikuri reformebis 

metad mniSvnelovani mizani. den siaopinis periodis dasrulebis Semdeg, czian 

czeminma gamoacxada koncefcia „socializmi Cinuri specifikiT“, rac niSnavda Ci-
neTis komunisturi partiis garkveul gadaorientirebas da amavdroulad pirvelad 

oficialurad dakanonda kerZo mewarmeoba. 2004 wels meoTxe Taobis liderebis xu 

czin-taos da ven cziabaos mier wamoweul iqmna ori lozungi: samecniero ganvi-
Tareba (kexue fazhan) da harmoniuli sazogadoeba (hexie shehui) [5]. 2004_2008 wlebSi 

grZeldeba diskusiebi CineTSi socialuri problemebis gadawyvetis sakiTxTan 

dakavSirebiT da YyuradReba eqceoda sasoflo da saqalaqo raionebs Soris arse-
buli konfliqtebis daregulirebis mniSvnelobas. samecniero ganviTarebis konce-
fcia Seesabameboda individebis moTxovnilebebs da mdgrad ganviTarebas. harmoniu-
li sazogadoebis koncefcia ukavSirdeboda socialuri uzrunvelyofis gagebebs, 

Semosavlebis samarTlian ganawilebas uzenaesi kanonmdeblobis Sesabamisad. am kon-
cefciis CarCoebSi ganixileboda metad mWidro urTierTobebi mTavrobasa da 

sazogadoebas Soris. 

finansuri da teqnikuri resursebis mkafio ukmarisobasTan pirispir aRmoCeni-
sas oficialuri pirebi aRiareben, rom saxelmwifo investiciebs ukve ar SeuZlia 

daakmayofilos sazogadoebrivi infrastruqturis moTxovnilebebi, saidanac gamom-
dinareobs kerZo resursebis mozidvis aucilebloba. CineTis akademiurma wreebma da 

mravalma samTavrobo ganyofilebam aRiara saqalaqo infrastruqturis seqtorsa da 

garemos dacvis, ganaTlebisa da jandacvis sferos proeqtebSi Siga da ucxouri 

kerZo investorebis mozidvis aucilebloba da mniSvneloba. ase rom, skp-is modeli 

farTod ganixileba CineTSi, rogorc saxelmwifosa da bizness Soris TanamSrom-
lobis erT-erTi forma.  

Cveni qveynis Tanamedrove agraruli politika mizanmimarTulia qarTuli sak-
vebi produqtebis uzrunvelyofis zrdaze da sakvebis importis Canacvlebaze. sof-
lis meurneobis ganaxlebul programaSi SenarCunebulia yvela sakvanZo RonisZieba 

soflis meurneobis mxardasaWerad (warmoebis zrdis stimulireba, bazrebis regu-
lireba, sasoflo teritoriebis mxardaWera), Tumca isaxeba axali mimarTulebebic. 

magaliTad, pirdapiri subsidireba Canacvlebulia arapirdapiri mxardaWeriT, mniSv-
nelovani yuradReba eTmoba saxelmwifosa da bizness Soris urTierTqmedebas.  

qveynis ekonomikuri keTildReoba mniSvnelovanwilad damokidebulia agrosa-
mrewvelo kompleqsis funqcionirebaze, amitom dRes saqarTvelosTvis gansakuT-
rebiT mniSvnelovania saxelmwifosa da bizness Soris urTierTqmedebis meqanizmis 

ganviTareba, sakuTriv sasoflo-sameurneo warmoebis efeqtianobis zrdis sferoSi.  

skp-is sferoSi prioritetad unda miviCnioT ara maRallikviduri dargebi (nav-
TobgadamamuSavebeli da bunebrivi airis), romlebic swraf Semosavals iZleva, ara-
med nel-nela anazRaurebadi da socialurad mniSvnelovani proeqtebi, uwinares 

yovlisa, agrosamrewvelo kompleqsebSi (ask), risi saSualebiTac gadawydeba impor-
tCanacvlebis problema da uzrunvelyofili iqneba qveynis sasursaTo usafrTxoeba.  
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skp meqanizmebis mniSvnelovan Taviseburebas warmoadgens is, rom saxelmwifo 

Tavis sakuTrebaSi inarCunebs pirvelad aqtivebs. urTierTobebis aseT sistemaSi 

xdeba ori wamyvani subieqtis (resursebisa da potencialebis) gaerTianeba saxel-
mwifos sabiujeto saSualebebis mozidvis formiT, administraciuli barierebis 

SezRudviT, normatiul-uflebrivi uzrunvelyofiT da kerZo biznesis aqtivebis sa-
xiT, rac warmodgenilia samewarmeo saqmianobis progresuli gamocdilebiT, mene-
jmentiT, inovaciuri teqnologiebiTa da sainvesticio proeqtebiT.  

agrosamrewvelo kompleqsi ekonomikis xuTi dargidan erT-erTia, sadac rea-
lizdeba skp proeqtebis udidesi wili. saxelmwifo-kerZo partnioroba agrarul 

sferoSi moqmedebs rogorc sistema, romlis elementebi sxvadasxva formisa da 

meTodis saSualebiT gavlenas axdens dargis ganviTarebaze, uzrunvelyofs konku-
rentunariani produqciis gamoSvebas da xels uwyobs mis dawinaurebas Siga da gare 

bazrebze [4].  

agrarul sferoSi skp-is ufro sruli ganmarteba mocemulia gaeros sursaTisa 

da soflis meurneobis organizaciis (FAO) mier: es aris „formalizebuli part-
nioroba saxelmwifo dawesebulebebsa da kerZo partniorebs Soris, mizanmimarTuli 

soflis meurneobis mdgradi ganviTarebis amocanebis gadasawyvetad; amasTan, mka-
fiodaa gansazRvruli saxelmwifos sargebeli partniorobidan, investiciebi da 

riski ganawilebulia partniorebs Soris, yvela mxare aqtiurad monawileobs skp-is 

proeqtis realizebaSi mTeli sasicocxlo ciklis ganmavlobaSi“ [6].  

saxelmwifo uzrunvelyofs ask-is ganviTarebas SemuSavebuli samizne prog-
ramebis da proeqtebis organizebisa da koordinirebis gziT, inovaciuri infrastru-
qturis formirebis saSualebiT, amavdroulad Tavis Tavze ar iRebs agrobiznesis 

funqcias [7].  

samecniero-teqnikuri progresi warmoadgens grZelvadiani ekonomikuri zrdis 

faqtorebis umniSvnelovanes kompleqss, inovaciuri ganviTarebis warmatebas, mecni-
erebis warmoebasTan mWidro kavSirs. mecnierebisa da teqnikis miRwevebis daCqare-
buli SeTvisebis safuZvelze mecnierebis gardaqmna uSualo sawarmoo Zalad ganmsa-
zRvrel rols asrulebs soflis meurneobis produqciis warmoebis mdgradobis 

sistemur zrdaSi.  

mxolod mWidro erTobiT, urTierTqmedebiT da organizaciul-ekonomikuri, so-
cialuri da sxva faqtorebis optimaluri kombinaciiT aris SesaZlebeli sasoflo-

sameurneo warmoebisa da, mTlianobaSi, sasoflo teritoriis efeqtianobisa da 

mdgradobis zrda.  

amrigad, yvela ZiriTadi faqtoris swori da kompleqsuri gamoyeneba uzrun-
velyofs dargis xarisxobriv transformacias, qmnis ganviTarebis myar safuZvels.  

saqarTvelos ekonomikis agraruli seqtoris inovaciuri ganviTarebis auci-
lebloba gansakuTrebiT aSkaraa sakvanZo gamowvevebis fonze. igulisxmeba: 

 arsebuli sasoflo-sameurneo nedleulis resursebis araracionaluri gamoye-

neba;  

 mcenareuli sakvebi nedleulis maragebis narCenebiT garemos dabinZureba;  
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 gadamamuSavebeli mrewvelobis Sromisa da energosimZlavris dabali produqtiu-

loba;  

 samecniero-kvleviT organizaciebsa da warmoebas Soris realuri kavSiris ar-

arseboba;  

 saganmanaTleblo sferoSi kadrebis momzadebis dabali done;  

 samecniero kvlevebisaTvis gamoyofili sabiujeto saxsrebis araracionaluri 

gamoyeneba.  

swored amis Sedegia mosaxleobis uzrunvelsayofad xelmisawvdomi da xaris-

xiani samamulo sakvebis ararseboba, romelic Tavisi moculobiT da struqturiT 

racionaluri, mecnierulad gamarTlebuli kvebis normebis Sesabamisi iqneboda.  

yovelive es moiTxovs ask-is modernizacias, agraruli warmoebis ganxorcie-

lebis progresul teqnologiebsa da formebze gadasvlas, am dargSi msoflio miR-

wevebTan daCqarebul daaxloebas.  

saqarTvelos soflis meurneobisa da gadamamuSavebeli mrewvelobis efeqturi 

ganviTareba SesaZlebelia mecnierulad uzrunvelyofili aRricxviT da bunebrivi, 

teqnikur-ekonomikuri, socialur-istoriuli da organizaciul-meurneobrivi faqto-

rebis racionaluri gamoyenebiT.  

amasTan dakavSirebiT Cndeba dargis ganviTarebis Taviseburebebis gamovlenisa 

da organizaciul-ekonomikuri meqanizmis formirebisadmi axali midgomebis Semu-

Savebis aucilebloba. aseTi midgomebidan erT-erTia saxelmwifo-kerZo partnioroba, 

romelic aseve erT-erTi umniSvnelovanesia ganviTarebis institutebidan.  

skp-is specialur instrumentebs miekuTvneba sabiujeto investirebis instru-
mentebi, romelTa ricxvSi realizdeba saxelmwifo samizne programebi da ganviTa-
rebis dargobrivi programebi. saxelmwifo-kerZo partniorobis meqanizmebis gamoye-
neba soflis meurneobisa da gadamamuSavebeli dargis ganviTarebisaTvis obieqturi 

da aqtualuri procesia. principulad mniSvnelovania saxelmwifosa da biznesis 

erToblivi monawileoba socialurad mniSvnelovani sainvesticio proeqtebis Tana-
dafinansebaSi.  

soflis meurneobis warmoebis ganxorcielebis didi riskebis gaTvaliswinebiT 

[8] agraruli sferos aqtualur problemas warmoadgens saxelmwifo-miznobrivi 

programebis SemuSaveba, romlebic gamiznulia rogorc ZiriTadi, ise meoreuli sa-
nedleulo resursebis efeqtur gamoyenebaze, inovaciuri teqnologiebis sawar-
moebSi farTo danergvaze, rac qveynis saeqsporto potencialis zrdis saukeTeso 

saSualebaa.  

ase rom, qveynis soflis meurneobasa da gadamamuSavebel dargSi Sesabamisi 

institutebisa da instrumentebis ganviTarebis safuZvelze etapobrivad unda 

Camoyalibdes saxelmwifo-kerZo partniorobis kompleqsuri meqanizmi, romelic war-
moadgens saxelmwifosa da biznesis urTierTobebis ekonomikurad da organizaci-
ulad struqturirebul sistemas, romlis mizani iqneba ekonomikis modernizaciis 

aqtualuri problemebis gadawyveta, samamulo agrosamrewvelo kompleqsis konku-
rentuanarianobis amaRleba. 
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daskvna 

ganviTarebis mocemul etapze saxelmwifo investiciebs ukve ar ZaluZs daak-
mayofilos sazogadoebrivi infrastruqturis moTxovnilebebi, saidanac gamomdina-
reobs biznesis dainteresebis zrda kerZo resursebis mozidvisaTvis. qveynis sof-
lis meurneobasa da gadamamuSavebel dargSi Sesabamisi institutebisa da instru-
mentebis ganviTarebis safuZvelze unda Camoyalibdes saxelmwifo-kerZo partnio-
robis kompleqsuri meqanizmi, romelic warmoadgens saxelmwifosa da biznesis ur-
TierTobebis ekonomikurad da organizaciulad struqturirebul sistemas, romelic 

mimarTuli iqneba rogorc nedleulis mompovebeli, aseve gadamamuSavebeli mrew-
velobis inovaciur ganviTarebaze. 
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PUBLIC-PRIVATE PARTNERSHIP AS A FACTOR FOR AGRICULTURAL  
DEVELOPMENT AND PROCESS INDUSTRY 
G. Bagaturia  
(Research Institute of Food Industry of Georgian Technical University) 

 
Resume. In the context of economic globalization it becomes necessary to improve all organizational 

and economic methods, instruments for regulating individual sectors of agriculture and the processing industry, 
which will ensure adaptation to constantly changing conditions in the transition from the paradigm of state 
regulation to the paradigm of private partnership. 

The presented article describes the main reasons for the uneven development of the agro-industrial sec-
tor of the Georgian economy. The necessity of using the mechanism of public-private partnership in order to 
restore and further innovative development of the industry has been substantiated.  

 
Key words: agroindustrial complex; business; public-private partniorship; science; state.  

 
 

ЭКОНОМИКА 
 

 

ГОСУДАРСТВЕННО-ЧАСТНОЕ ПАРТНЕРСТВО, КАК ОДИН ИЗ ФАКТОРОВ 
РАЗВИТИЯ СЕЛЬСКОГО ХОЗЯЙСТВА И ПЕРЕРАБАТЫВАЮЩЕЙ  
ПРОМЫШЛЕННОСТИ 

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

 
Резюме. В условиях глобализации экономики становится необходимым совершенствование всех 

организационно-экономических методов, инструментов регулирования отдельных отраслей сельского 
хозяйства и перерабатывающей промышленности, которые обеспечат адаптацию к постоянно меняю-
щимся условиям при переходе от парадигмы государственного регулирования к парадигме частного 
партнёрства. 

В представленной статье описаны основные причины неравномерного развития агропромышлен-
ного сектора экономики Грузии. Обоснована необходимость использования механизма государственно-
частного партнёрства с целью восстановления и дальнейшего инновационного развития отрасли. 

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

партнёрство. 
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soflis meurneobis ganviTarebis ucxouri gamocdileba  
saxelmwifo-kerZo partniorobis safuZvelze 

genadi baRaTuria 

(saqarTvelos teqnikuri universitetis kvebis mrewvelobis samecniero-kvleviTi 

instituti) 

 

 

reziume: saxelmwifo-kerZo partniorobis (skp) erTiani ganmarteba dRemde ar 

aris Camoyalibebuli im qveynebSic ki, sadac sakmaod warmatebulad viTardeba es 

instituti. 

naSromSi ganxilulia soflis meurneobis ganviTarebis ucxouri gamocdileba 

saxelmwifo-kerZo partniorobs safuZvelze. Uucxouri gamocdileba cxadyofs, rom 

skp-is saxeebis, formebisa da gamoyenebis sferoebis mravalferovneba mas ayalibebs 

universalur meqanizmad, romelsac iyeneben mTeli rigi grZelvadiani amocanebis 

gadasaWrelad (igulisxmeba rogorc infrastruqturebis Seqmna, ganviTareba, aseve 

perspeqtiuli teqnologiebis Seqmna da adaptacia. 

 

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

 

Sesavali  

msoflios umravlesi qveynebis ekonomikuri sistemebi ganviTarebis Tanamedrove 

etapze warmoadgens ara sufTa sabazro, aramed Sereul ekonomikas, sadac kerZo 

mewarmeoba SeTavsebulia saxelmwifo regulirebasTan, TumcaU calkeuli qveynebis 

kerZo biznesSi saxelmwifos Carevis done da formebi sagrZnoblad gansxvavebulia.  

dReisaTvis saxelmwifo-kerZo partnioroba (skp) umetes qveynebSi xdeba sul 

ufro moTxovnadi meqanizmi grZelvadiani amocanebis gadasawyvetad [1]. saxalxo meu-
rneobis sxvadasxva sferoSi aseTi meqanizmi ZiriTadi amocanaa biujetze datvirTvis 

Semcireba da proeqtis marTvis naklebad biurokratiuli da metad moqnili sistemis 

gamoyeneba [2 _ 4, 5]. biznesisaTvis es aris preferenciebisa da garantebis miReba, 

aseve saxelmwifo aqtivebis xangrZlivi marTvis SesaZlebloba (umetesad SeRavaTiani 

pirobebiT). xSirad skp proeqtebi ekonomikis sxvadasxva sferoSi ejaxeba specifikur 

sirTuleebs, amitom maTi strategiebic unda pasuxobdes ekonomikis yoveli seqtoris 

individualur Taviseburebebs [6]. 
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ZiriTadi nawili 

skp-is realizebadi proeqtebis raodenobiT evropul qveynebSi pirvel adgils 

ikavebs didi britaneTi, Semdeg modis germania da safrangeTi. gaformebuli kon-

traqtebis RirebulebiT mowinavea italia.  

skp-is uflebriv regulirebaze damokidebulebiT yvela qveyana SeiZleba daiyos 

oTx blokad [6]:  

 pirveli bloki aerTianebs poloneTs, germanias, rumineTs, ungreTs, CexeTs, 

saberZneTs, samxreT koreas, brazilias, iaponias, latvias, argentinas, yir-

gizeTs, moldovas, ukrainasa da saqarTvelos, sadac warmodgenilia specia-

luri skp-is maregulirebeli kanonebi; 

 meore bloki _ did britaneTs, italias, belgias, CineTs, aSS-s, bulgareTs, 

slovakeTs, xorvatias, lietuvas, indoeTs, yazaxeTs, azerbaijans da uzbekeTs, 

sadac moqmedebs rogorc normatiuli samarTlebrivi aqtebi (romlebic aZli-

erebs skp-is ZiriTad principebs), ise kanonieri aqtebi (romlebic exeba uSu-

alod skp-s);  

 mesame bloki _ mTel rig federaciul saxelmwifoebs, romlebisTvisac misaRe-

bia mxolod regionaluri donis kanonebi skp-is Sesaxeb;  

 meoTxe bloki _ somxeTs, avstrias, israels, sirias, SvedeTs, TurqmeneTs da 

estoneTs. es aris qveynebi, sadac ar arsebobs skp-is Sesaxeb sakanonmdeblo 

aqtebi. 

saxelmwifos da biznes-sazogadoebis urTierTqmedebis meqanizmebi warmatebiT 

gamoiyeneba evropul qveynebSi. kerZod, did britaneTSi, safrangeTsa da germaniaSi.  

sainteresoa didi britaneTis gamocdileba, radganac igi Tavisi arsiT iyo 

biznesis da saxelmwifos aseTi urTierTobebis tipis damfuZnebeli. magaliTad, 

„kerZo finansuri iniciativis“ ganviTarebis mizniT, jer kidev 1992 wels damkvidrda 

skp-is funqcionirebis sxvadasxva meTodi. kerZo seqtorma SeZlo sakuTari saxsrebiT 

obieqtebis aSeneba, garkveuli drois Semdgom maTi eqspluatireba da mocemuli eqs-
pluataciiT Semosavlis miReba, xolo misi danaxarjebi Semdgom kompensirdeboda 

an am Semosavlis xarjze, an sabiujeto saxsrebis xarjze [5].  

didma britaneTma pirveli seriozuli proeqti ganaxorciela 1981 wels. saxel-
mwifo-kerZo partniorobis potencialis gamoyenebis SesaZlebloba mdgomareobda 

londonis navsadgurebis gadawyobaSi. proeqtis warmatebiT dasrulebis Semdeg Sei-
qmna programa „kerZo finansuri iniciativa“ (Private Finance Initiative, PFI). am programis 
arsi mdgomareobda kerZo seqtorisaTvis mSeneblobis (eqspluataciis, rekonstruq-
ciis) dafinansebis funqciis gadacemaSi. mocemuli sawarmoebis formirebisas auci-
lebel pirobas warmoadgenda is, rom saxelmwifos an adgilobrivi TviTmmarTve-
lobis organoebis wili sawesdebo kapitalSi unda yofiliyo 50-dan 85 %-mde [7].  

1980-iani wlebis meore naxevridan skp-is ganviTareba daiwyo germaniaSi. aq sa-
xelmwifo-kerZo partniorobis safuZvelze funqcionirebs da kvlav iqmneba skp-is 

mxardaWeris centrebi, romlebic moqmedebs rogorc federaluri miwebis doneze, 

ise federalur donezec. magaliTad, federalur doneze aseTi centri _ ЦРР 
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Deutschland AG (Partner-schaften Deutschland) Seiqmna 2008 wlis noemberSi. igi warmoadgens 

damoukidebel konsaltingur kompanias federaluri finansebis saministrosa da 

transportisa da mSeneblobis saministros egidiT [7].  

ucxour praqtikaSi ar arsebobs aseTi tipuri kontraqti skp-is proeqtze (Sesa-
Zlebeli iyo mxolod ganxilva ZiriTadi poziciebisa), romelic, rogorc wesi, 

formdeba kontraqtoris mier [6]. sxvadasxva qveyanaSi sxvadasxvagvarad iwyoboda da 

viTardeboda kerZo da saxelmwifo seqtoris urTierTqmedebisa da socialur-eko-
nomikuri amocanebis gadawyvetis specifikuri samarTlebrivi tradiciebi. konkre-
tuli samarTlebrivi saSualebebiT SesaZlebelia skp gamoyenebul iqnes efeqturad, 

radganac mas SeuZlia varireba erovnuli samarTlis wesdebis mixedviT da konkre-
tuli qveynis sxva Taviseburebebze damokidebulebiT.  

unda aRiniSnos, rom saxelmwifo-kerZo partnioroba zemoT CamoTvlil qvey-
nebSi mimarTulia ekonomikis sxvadasxva sferosaken. evropaSi arsebuli saxelmwi-
fosa da biznessazogadoebis urTierTqmedebis safuZvelze mTeli rigi proeqtebis 

monacemebis gaanalizebiT SeiZleba iTqvas, rom wamyvani pozicia ukavia ganaTlebis 

sferos, meore adgilzea satransporto sfero, xolo mesame da meoTxe adgilebi 

modis jandacvisa da sazogadoebrivi momsaxurebis sferoebze. amis Semdegaa sa-
xelmwifo SekveTebi da Tavdacva, telekomunikacia da garemo.  

sasoflo-sameurneo produqciis konkurentunarianobis zrdis mizniT skp sof-
lis meurneobaSi aerTianebs saxelmwifo da kerZo seqtorebis urTierTTanamSrom-
lobis yvela formas (arsebuli sanedleulo resursebis, sakvebis, agraruli warm-
oebisa da soflis teritoriebis mdgradobis gaTvaliswinebiT).  

zemoaRniSnuli qveynebis saxelmwifo-kerZo partniorobis realizaciis sakiT-
xebSi soflis meurneobis sferosadmi arasakmarisi yuradReba ganisazRvreba evropis 

qveynebis ganviTarebis TaviseburebebiT. sakiTxis Seswavla, detaluri damuSaveba da 

skp-is soflis meurneobis sferoSi danergva metad aqtualuria Tanamedrove piro-
bebSi ekonomikis funqcionirebisaTvis.  

saxelmwifo-kerZo partniorobis meqanizmebis gamoyeneba soflis meurneobis 

ganviTarebisaTvis obieqturi da aqtualuri procesia. principulad mniSvnelovania 

saxelmwifosa da biznesis erToblivi monawileoba sazogadoebisaTvis mniSvnelo-
vani sainvesticio proeqtebis TanadafinansebaSi.  

qveynis soflis meurneobaSi Sesabamisi institutebis da instrumentebis ganvi-
Tarebis safuZvelze Tanmimdevrulad unda Camoyalibdes saxelmwifo-kerZo partni-
orobis kompleqsuri meqanizmi, romelic warmoadgens saxelmwifos da biznesis ur-
TierTqmedebis ekonomikurad da organizaciulad struqturirebul sistemas, ro-
melic mimarTulia ekonomikis modernizaciis aqtualuri problemebis gadawyvetisa 

da samamulo soflis meurneobis konkurentunarianobis zrdisaken.  

unda aRiniSnos, rom soflis meurneobaSi uzarmazari kapitali Caido, pirvel 

rigSi, samecniero-teqnikuri progresis daCqarebis mizniT. magaliTad, saxelmwifos 

mxardaWera soflis meurneobis muSakebisadmi evropul kavSirSi aRwevs 1053 aSS 

dolars heqtarze. postsabWour sivrceSi es maCvenebeli ar aRemateba 25_35 dolars 

heqtarze. amasTan, 2015 wels soflis meurneobaze danaxarjebma ruseTSi Seadgina 



48 
 

sul raRac 1-2 % biujetis jamuri xarjebidan da 0,23 % mSp-dan [7]. Tu gadavxedavT 

skp-is ganviTarebis Sesaxeb sazRvargareTis qveynebis gamocdilebas, davinaxavT, rom 

saxelmwifo-kerZo partniorobis SefardebiTi roli inovaciur politikaSi sxvadas-
xva qveyanaSi sxvadasxvaa, Tumca vlindeba misi zemoqmedebis cxadi tendencia inova-
ciuri aqtiurobis procesis zrdaze. saxelmwifo-kerZo partniorobis gansakuTre-
buli mniSvneloba, rogorc inovaciuri politikis realizaciis efeqturi instru-
menti, ganisazRvreba, erTi mxriv, inovaciuri infrastruqturis ganviTarebiT, biz-
nesis interesebis gaTvalisiwinebiT da biznesis aqtiuri CarTulobiT, meore mxriv, 

saxelmwifo sakuTrebisa da sabiujeto danaxarjebis gamoyenebis efeqtianobis 

zrdiT (maT Soris mimarTulebis inovaciebis mxardasaWerad) da, mesame, kerZo seq-
toris stimulirebiT samewarmeo aqtiurobis ganviTarebaze iseT sferoebSi, romle-
bic gamoirCeva xarisxiani ekonomikuri zrdis udidesi potencialiT. aRniSnuli 

mimarTulebebi Tavis konkretul anarekls poulobs federaluri biujetis dana-
xarjebSi, inovaciuri partniorobis ganviTarebis sferoSi sakanonmdeblo inicia-
tivebsa da axali programebis SemuSavebaSi [8].  

magaliTad, avstraliaSi kerZo samecniero-kvleviTi seqtoris donis amaRle-
bisa da inovaciuri sistemis mraval subieqts Soris kavSirebis gaumjobesebis miz-
niT mTavrobam dasaxa mTeli rigi RonisZiebebi, dawyebuli mrewvelobaSi Catarebuli 

kvlevebis mxardaWeriT (konkurentuli grantebi, sagadasaxado waxalisebebi), gagrZe-
lebuli mravalerovnuli firmebis waxalisebis programebiT samecniero-kvleviTi 

bazis SemuSavebisaTvis [8].  

skp-is CarCoebSi investiciebis dafinansebis ZiriTad wyaros warmoadgens biu-
jeti an kerZo biznesis sakuTari kapitali. am dros saxelmwifo investiciebSi Zi-
riTadi moTxovnilebebis uzrunvelsayofad sxvadasxva qveyanaSi irCeven sxvadasxva 

midgomas.  

ucxour literaturaSi aRiarebulia, rom partniorobebis stimulirebisaTvis 

instituciuri cvlilebebis ganxorcieleba gansakuTrebiT aucilebelia saxelmwi-
fo-kvleviT organizaciebSi, Tumca, soflis meurneobaSi inovaciuri sistemebis gan-
viTarebis perspeqtivebis TvalsazrisiT mniSvnelovania mTliani sistemis socia-
luri kapitalis gaZliereba. 

roitapis (1995 w.) azriT, socialuri kapitali moicavs individebis SesaZleb-
lobas jgufSi Camoayalibon ndobis, TanamSromlobisa da saerTo miznebis urTi-
erTobebi. Sesabamisad, igi mWidro kavSirSia kooperaciul da interaqtiul urTier-
TobebTan, romlebic fundamenturia inovaciuri sistemebis efeqturi funqcionire-
bisaTvis [8]. 

ucxo qveynebis gamocdileba skp-is ganviTarebasTan mimarTebaSi aucilebelad 

unda gamoiyenos saqarTvelos mTavrobam im tipis produqciis popularizaciisaTvis 

(maT Soris ask-Si warmoebulis), romlisTvisac qveyanaSi arsebobs konkurentuli 

upiratesobebi.  

agrarul seqtorSi skp-is yvelaze gavrcelebuli formaa samizne programebis 

SemuSaveba da realizacia, romelTa dafinansebis wyaroebs warmoadgens sxvadasxva 

donis biujetebi, agreTve kerZo investiciebis mozidva.  
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skp-is ganviTarebisaTvis saqarTveloSi aucilebelia normatiul-samarTleb-
rivi bazis gaumjobeseba skp-is sferoSi da iq momuSave kadrebis kvalifikaciis 

amaRleba, regionaluri da municipaluri proeqtebis subsidirebis meqanizmebis gau-
mjobeseba, skp proeqtebis dafinansebisas gare biujetuli fondebis rolis gaZ-
liereba, skp-is proeqtebSi moziduli dafinansebis saxelmwifo garantiebis uzrun-
velyofis meqanizmebis Seqmna.  

skp soflis meurneobaSi amJamad ganviTarebis sawyis etapzea. specifikur maRal-
riskian TaviseburebebTan dakavSirebiT dargisaTvis saWiroa saqarTvelos ask-is kon-
kurentunarianobis zrdisa da soflis meurneobis warmoebaSi investiciis ganxorci-
elebisas kerZo biznesis da saxelmwifos urTierTqmedebis mimarTulebebis meqaniz-
mebis detaluri analizi; amasTan, aucilebelia meToduri da organizaciuli mid-
gomebis SemuSaveba soflis meurneobaSi skp-is meqanizmis gamoyenebisaTvis. 

 

daskvna 

saqarTvelos agrarul sferoSi Sesabamisi institutebisa da instrumentebis 

ganviTarebis safuZvelze Tanmimdevrulad unda Camoyalibdes saxelmwifo-kerZo par-
tniorobis kompleqsuri meqanizmi, romelic warmoadgens saxelmwifos da biznesis 

urTierTobebis ekonomikurad da organizaciulad struqturirebul sistemas, rome-
lic mimarTulia ekonomikis modernizaciis aqtualuri sakiTxebis gadawyvetisa da 

samamulo soflis meurneobis konkurentunarianobis zrdisaken. 
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FOREIGN EXPERIENCE IN THE DEVELOPMENT OF AGRICULTURE BASED ON 
PUBLIC-PRIVATE PARTNERSHIP 
G. Bagaturia  
(Research Institute of Food Industry of Georgian Technical University) 

 
Resume. A single definition of public-private partnership and, therefore, its understanding, including in 

countries where this Institute is developing quite successfully, does not exist to this day. 
 There is considered foreign experience in the development of agriculture based on public-private part-

nership. Foreign experience shows that the diverse types, forms and areas of application of public-private 
partnership make it a universal mechanism for solving a number of long-term tasks _ starting with the creation 
and development of infrastructures to the creation and adaptation of promising technologies.  

 
Key words: business; public-private partnership; state.  

 
 

ЭКОНОМИКА 
 

 

ЗАРУБЕЖНЫЙ ОПЫТ РАЗВИТИЯ СЕЛЬСКОГО ХОЗЯЙСТВА НА ОСНОВЕ 
ГОСУДАРСТВЕННО-ЧАСТНОГО ПАРТНЕРСТВА 

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

 
Резюме. Единого определения государственно-частного партнёрства и, следовательно, его пони-

мания, в том числе и в странах, где достаточно успешно развивается данный институт, по сей день не 
существует.  

В статье рассматривается зарубежный опыт развития сельского хозяйства на основе государс-
твенно-частного партнерства. Зарубежный опыт показывает, что многообразные виды, формы и области 
применения государственно-частного партнёрства делают его универсальным механизмом для решения 
целого ряда долгосрочных задач – от создания и развития инфраструктур до создания и адаптации пер-
спективных технологий. 

 
Ключевые слова: бизнес; государство; государственно-частное партнёрство. 
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warmoebis ekonomika 

 

 

saqarTveloSi naturaluri abreSumis industriuli gadamuSavebis 

aRdgenis koncefcia 

giorgi kupraSvili 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume:  mocemulia gasul saukuneSi saqarTveloSi naturaluri abreSumis 

warmoebis mdgomareobis analizi. 20-iani wlebidan 60-ian wlebamde meabreSumeoba 

qveyanaSi aRmavali dinamikiT xasiaTdeboda, 60-iani wlebidan Tavi iCina garkveulma 

problemebma, xolo 90-iani wlebis dasawyisidan dargma, saerTod, Sewyvita muSaoba.  

naSromSi dasabuTebulia saSualo simZlavris naturaluri abreSumis indus-
triuli gadamuSavebis kompaniis daarsebis saWiroeba, radgan amiT gadaidgmeba sa-
qarTveloSi naturaluri abreSumis warmoebis aRdgenis pirveli nabijebi. 

 

sakvanZo sityvebi: abreSumis qsovili; meTuTeoba; naturaluri abreSumi. 
 

 

Sesavali  

naturalur abreSumze didi moTxovnilebaa msoflios sxvadasxva qveyanaSi. igi 

warmoadgens saerTaSoriso vaWrobis erT-erT mniSvnelovan produqts. moTxovnadia 

ara marto naturaluri abreSumis qsovili da misgan damzadebuli calobiTi na-
warmi, aramed abreSumis warmoebis safexurebrivi produqtebi da naxevarfabrikatebi: 

abreSumis mSrali parki, parkidan amoxveuli Zafi (xami abreSumis Zafi), abreSumis 

warmoebis sxvadasxva etapis narCenebi, abreSumis narTi, abreSumis grena (kvercxi).  

saqarTveloSi abreSumis warmoebis istoria saukuneebs iTvlis. saqarTveloSi 

warmodgenili iyo abreSumis warmoebis TiTqmis yvela safexuri: meTuTeoba, meabre-

Sumeoba, parkis damzadeba, Zafis amoReba (amoxveva) da xami abreSumis Zafis miReba, 

abreSumis Zafis grexa, abreSumis darTva, qsovilebis gamomuSaveba da gamoyvana. 

mniSvnelovani adgili ekava abreSumis warmoebas gasul saukuneSi. 

aRsaniSnavia, rom XX saukunis 60-iani wlebis dasawyisSi saqarTveloSi iwar-
moeboda 400 t xami abreSumis Zafi da, Sesabamisad, 5 mln-mde grZivi metri natu-
raluri abreSumis qsovili, romlis moxmareba ZiriTadad adgilobrivad da yofili 

sabWoTa kavSiris respublikebSi xdeboda. 
 
 

ZiriTadi nawili 

meabreSumeobis sawyisi baza aris TuTis nargaobis gaSeneba, movla, eqsplu-
atacia. am mxriv saqarTveloSi XX saukunis 60-ian wlebamde, SeiZleba iTqvas, aR-
mavali procesi mimdinareobda, 1965 wlamde TuTis nargaobis jiSebis Semadgenloba 

sagrZnoblad Seicvala. mTeli nargaobis 85 %-ze meti TuTis axali seleqciuri 

jiSebiT iyo warmodgenili.  
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1956 wlis monacemebiT saqarTveloSi TuTis xis nargaoba Seadgenda 18 626 000 

Zirs (cxrili 1).  
 

cxrili 1 

saqarTveloSi TuTis xis nargaobis raodenoba 1956 wlis monacemebiT 

 ha. Ziri plantacia Ziri % 

dasavleT saqarTvelo 3767 2261000 11785000 14045200 75.4 

aRmosavleT saqarTvelo 3083 1850000 2731000 4580800 24.6 

s u l 6850 4110000 14516000 18626000 100.0 

 

1964 wlis Semdgom periodSi dasavleT saqarTveloSi gavrcelda TuTis xis 

daavadeba _ foTlis sixuWuWe, romlis Sedegad daiRupa TuTis xis nargaobis Ziri-
Tadi moculoba. me-2 cxrilSi mocemulia saqarTveloSi 1975 wlis TuTis xis nar-
gaobis raodenoba. 

 

cxrili 2 

saqarTveloSi TuTis xis nargaobis raodenoba 1975 wlis monacemebiT 

 

 

 

 

TuTis 

nargaoba 

maT Soris 

calke mdgomi 

nargaoba, Ziri 

plantacia 

mcenareTa 

raodenoba  

sul, Ziri 

farTobi, 

ha 

mcenareTa 

raodenoba  

1 ha-ze, Ziri 

aRmosavleT 

saqarTvelo  

1770755 718839 1021916 1822,1 561 

dasavleT 

saqarTvelo  

2196729 1218614 915115 1599,6 572 

s u l  3967484 2030453 1937031 3421,7 566 

 

abreSumis parkis damzadebis dinamika saqarTveloSi proporciulad asaxavs 

TuTis nargaobis moculobis cvlilebas. me-3 cxrilSi mocemulia saqarTveloSi 

parkis damzadeba wlebis mixedviT centnerebSi.  
 

cxrili 3 

abreSumis cocxali parkis damzadeba (c) 1936_1962 wlebSi 

wlebi gegma faqt. % wlebi gegma faqt. % 

1936 29500 31672 107.3 1963 43000 41212.2 95.8 

1937 35500 35103 98.9 1964 41000 43896.5 107.1 

1938 36935 38796.8 105 1965 41000 38388.2 93.6 

1939 38700 41477 107.2 1966 41000 41058.7 100.1 

1940 38700 35870.8 92.6 1967 41000 43011.7 104.9 

1941 38600 39208.3 101.5 1968 32000 37429.7 117 

1942 38600 32241.6 83.5 1969 32000 32724.5 102.3 

1943 33000 23655.1 71.6 1970 32000 25726.5 80.4 

1944 27300 17958.3 65.7 1971 20000 20076.8 100.3 
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1945 24000 24909.5 103.7 1972 20000 17543.5 87.7 

1946 26000 28018.4 107.6 1973 20000 16122.2 80.6 

1947 29800 32494.1 109 1974 15000 15963.6 106.4 

1948 34500 34521.3 100 1975 15000 16589 110.6 

1949 35000 36460.4 104.1 1976 17000 17946.1 105.6 

1950 36000 39468.9 109.6 1977 18000 18598.3 103.3 

1951 38000 39229.8 103.2 1978 19000 17219.5 90.6 

1952 40000 36345.2 90.8 1979 20000 19725 98.6 

1953 37000 36069.5 97.5 1980 16500 18167.9 110.1 

1954 37000 37272.6 100.7 1981 18500 18011.8 100.1 

1955 39000 39767.6 102.2 1982 18000 18896.1 102 

1956 40000 35097.3 87.7 1983 18500 17806.5 98.9 

1957 34000 33039.7 97.2 1984 18500 19287.2 104.3 

1958 37000 36213.2 97.9 1985 18000 18948.5 105.3 

1959 38000 39531.6 104 1986 17000 18403.8 108.3 

1960 40000 37636.2 94.1 1987 17000 18064.2 106 

1961 42000 40025.1 95.3 1988 17000 18373.4 108.1 

1962 42000 41372.5 98.5 1989 17000 17798.4 104.7 

    1990 17000 15566.3 91.6 

 

me-4 cxrilSi warmodgenilia saqarTvelos Zafsaxvevi fabrikebisaTvis haer-

mSrali parkis miwodebis dinamika 1963 wlis Semdeg. 

 

cxrili 4 

saqarTvelos Zafsaxvevi fabrikebisaTvis abreSumis mSrali  
parkis (t) miwodebis dinamika 1963–1991 wlebSi  

 

weli 

 

sul miwo-

debulia 

maT Soris 

saqarTvelo-

dan 

  

% 

uzbekeTi-

dan 

  

% 

 

Turqmene- 

Tidan 

  

% 

 

ukraini-

dan 

  

% 

 

1963 1680 1400 83 280 17 _ _ _ _ 

1969 1530 980 64 550 35,9     

1970 1496 936 62,5 540 36   20 1,3 

1971 1772 680 38,3 1072 80,4   20 1,1 

1972 1855 547 29,4 1003 54,4 270 14,5 30 1,6 

1973 1635 540 33 870 53,2 200 12,2 25 1,5 

1975 1613 580 35,8 835 51,6 180 11,1 23 1,1 

1975 1550 593 32,2 742 47,8 195 12,5 20 1,2 

1976 1503 580 38,5 900 59,8   23 1,5 

1977 1656 661 39,3 980 59,1   25 1,5 

1978 1734 574 32,1 990 55,4 200 1,2 20 1,1 

1979 1798 684 38,0 980 54,5 104 5,7 30 1,5 

1980 1576 632 40,1 910 57,7   34 2,1 

1981 1650 586 35,5 929 56,3 100 6,0 35 2,1 

1982 1665 568 34,1 852 51,1 210 12,6 35 1,5 
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1983 1886 607 32,1 979 51,9 270 14,3 30 1,6 

1986 1683 638 38,0 857 51,0 156,3 9,0 31,1 2,0 

1987 1118 748 67,0 370 33,0     

1988 1195 671 56,0 524 44,0     

1989 1091 679 62,0 412 38,0     

1990 1078 547 50,0 534 49,5     

1991 960 610 63,5 350 36,5     

 

am cxrilidan naTlad Cans, rom 1962 wels saqarTvelos ZafsaRebi dargi mTli-

anad iyo uzrunvelyofili adgilobrivi parkiT. dasavleT saqarTvelos TuTis nar-

gaobis ganadgurebis Sedegad saqarTveloSi parkis damzadeba Semcirda 1400 t-dan 

(1963 w.) 550 t-mde (1990 w.).  

aRsaniSnavia, rom adgilobrivi parkis moculobis Semcirebis paralelurad 

gaizarda mSrali parkis importi, rac uzrunvelyofda Zafsaxvevi fabrikebis nedle-
uliT momaragebas da maTi sruli simZlavriT muSaobas. xami abreSumis Zafis gamo-
Svebis moculoba da, Sesabamisad, qsovilebis gamoSveba imave doneze rCeboda. maga-
liTad, Tavisi funqcionirebis bolo wlebSi quTaisis abreSumis sawarmoo gaerTia-
nebis Zafsaxvevi warmoeba TiTqmis mTlianad importuli haermSrali parkis gadamu-
Savebaze muSaobda. 

gasuli saukunis 80-iani wlebis bolos sabWoTa kavSiri daiSala, dairRva eko-
nomikuri urTierTobebi yofili sabWoTa kavSiris respublikebs Soris. 1990 wlidan 

abreSumis warmoeba, saerTod, gaCerda, rac didi danaklisi iyo saqarTvelos eko-
nomikuri saqmianobisaTvis, ganadgurda abreSumis warmoebasTan dakavSirebuli saso-
flo-sameurneo da samrewvelo simZlavreebi, magram araferi gakeTda abreSumis 

warmoebis aRsadgenad. amis Sesaxeb bevri daiwera da mravali dadgenilebac iqna 

miRebuli saxelisuflebo organoebis mier [6-10], magram uSedegod.  

sagulisxmoa, rom saqarTvelos ekonomikisa da mdgradi ganviTarebis saminis-
trosa da saqarTvelos industriuli ganviTarebis jgufis mier 2015 wels Sedgenil 

iqna biznes-modeli `abreSumis saxli~ [5], romelSic mocemuli iyo meabreSumeobis 

aRorZinebis koncefcia. masSi moyvanili midgomebi gvafiqrebinebs, rom saqarTve-
loSi meabreSumeobas aqvs momavali, rasac fexi unda auwyos abreSumis samrewvelo 

gadamuSavebamac. meabreSumeoba iseTi dargia, romelic SeiZleba ganviTardes qveynis 

TiTqmis yvela regionSi, magram amas centralizebuli marTva da sistemaSi moyvana 

sWirdeba. amitom es aucileblad saxelmwifo struqturebma unda uzrunvelyos. 

Tu gaviTvaliswinebT qveyanaSi arsebul garemoebebs da evropis qveynebis ga-
mocdilebas, SesaZlebelia saqarTveloSi kvlav aRorZindes abreSumis warmoeba. ami-
saTvis importis obieqtad arCeuli unda iqnes haermSrali parki da daarsdes indus-
triuli gadamuSavebis kompania, sadac gaerTanebuli iqneba abreSumsaxvevi, abre-
Sumsaqsovi da qsovilebis gamomyvani sawarmoebi. amasTan, unda Sdges biznes-gegma, 

ganisazRvros kompaniis simZlavre (weliwadSi 60 t xami abreSumis Zafis gamoSveba). 

paralelurad saWiroa xelisuflebis mxridan sakvebi bazis _ TuTis xeebis gaSeneba 

da meabreSumeobis asaRorZineblad pirveli nabijebis gadadgma, rac 4 weliwadSi 
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ukve moitanda pirvel Sedegs. miRebul parks Seisyidis kompania da misi sawarmoebi, 

romlebic imuSavebs adgilobriv nedleulze. 

biznes-gegma SemuSavebulia msofliosa da saqarTveloSi abreSumis warmoebis 

ganviTarebis istoriisa da axlandeli mdgomareobis analizis Sedegebis safuZvel-
ze, romelic Catarebul iqna biznes-gegmis Sedgenamde. garda amisa, gaTvaliswinebul 

iqna Cvens xelT arsebuli yofili sakavSiro da saqarTvelos msubuqi mrewvelobis 

saministroebis monacemebi (XX saukunis 90 wlebamde), agreTve maT daqvemdebarebaSi 

myofi Tbilisisa da quTaisis abreSumis gadamamuSavebeli kompaniebis gamocdileba 

da sxv. [11_13]. rac mTavaria, amosavali idea gamomdinareobs saqarTvelos abreSumis 

mrewvelobis arsebobis bolo aTwleulebis (1964_1990 ww.) mdgomareobidan, roca 

xami abreSumis Zafis gamomuSaveba ZiriTadad importuli haermSrali parkis gadamu-
SavebiT xdeboda. abreSumis industriuli kompaniis daarsebis saWiroeba saqarTve-
loSi Semdeg motivacias efuZneba: 

1. amJamad saqarTveloSi ar arsebobs abreSumis industriuli gadamamuSavebeli 

sawarmo, rac xelisSemSleli faqtoria abreSumis parkis momyvanTaTvis; 

2. abreSumis parkis gadamuSavebis da mis saboloo produqtamde (mza qsovilam-
de) miyvanis SesaZlebloba iqneba stimuli meabreSumeobis aRorZinebisa da parkis 

momyvanTaTvis. maT ecodinebaT, rom abreSumis parks eyoleba myidveli da maTi Sroma 

uqmad ar Caivlis; 

3. es iqneba erT-erTi motivacia, rom soflis mcxovreblebi daubrundnen so-
fels da soflis meurneobas, rac strategiulad mtkivneuli sakiTxia qveynisaTvis; 

4. Seiqmneba samuSao adgilebi qalaqis mosaxleobisaTvis; 

5. aRdgeba abreSumis qsovilebis gamoSveba, is tradiciebi da meTodebi, rom-
lebic qsovilebis warmoebasTan aris dakavSirebuli da, romlebic jer kidev yofi-
li feiqrebis maxsovrobaSia SemorCenili; 

6. saqarTveloSi zafxulis periodSi naturaluri abreSumi Seucvlelia mom-
xmareblisaTvis, gansakuTrebiT qalbatonebisaTvis, rogorc msubuqi, higienuri, kom-
fortuli qsovili, romelic gacilebiT iafi iqneba importul naturalur abre-
SumTan SedarebiT, da romelzedac qarTvel momxmarebels aqvs nostalgia; 

7. naturaluri abreSumi saintereso da mimzidveli iqneba turistebisTvisac;  

8. saqarTvelos klimaturi pirobebi xelsayrelia naturaluri abreSumis par-
kis moyvanisaTvis. is aris erTaderTi safeiqro boWko (naxevrad uxeSi matylis boW-
kos CaTvliT), romlis moyvanac SeiZleba saqarTveloSi; 

9. naturaluri abreSumis qsovilebi maRali xarisxiTa da erovnuli motivebis 

gamoyenebiT iseve SeiZleba gaxdes qarTuli erovnuli kulturis saxe, rogorc sim-
Rera, mevenaxeoba-meRvineoba, CuqurTmebis qvaze kveTa da sxv. 

 
 

daskvna 

dRes msoflio bazarze Zlier moTxovnadia maRalmxatvrulad gaformebuli 

daCiTuli naturaluri abreSumis qsovilebi (magaliTad,D hermesisa da debi magebis 
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saqveynod cnobili Sarfebi). qarTuli ornamentebis originaloba da maRali osta-
tobiT Sesrulebis mdidari tradiciebi imis myar safuZvels iZleva, rom SesaZle-
belia ganxorcieldes qarTuli xasiaTis damkvidreba qsovilebis gaformebis saq-
meSi. magaliTisaTvis moviyvanT xevsurul ornamentebs, Zvel qarTul naqargobebs. es 

aris zRva masala, oqros fondi qarTuli xelovnebisa, romlebsac axleburad aRqma, 

kompoziciurad damuSaveba da qsovilebis gaformebisaTvis daniSnulebis mixedviT 

misadageba sWirdeba.  

saqarTveloSi naturaluri abreSumis warmoebis aRorZineba moiTxovs did 

Zalixmevas xelisuflebisa da investorebis mxridan, romelTaTvisac Zvirfasia xal-
xis keTildReoba, qveynis kulturis donis amaRleba, tradiciuli dargebis aRdgena 

da SenarCuneba. aucileblad unda gadaidgas piveli nabijebi saqarTveloSi natu-
raluri abreSumis warmoebis aRdgenisa da Semdgomi ganviTarebisaTvis. 
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INDUSTRIAL ECONOMICS 
 
 

NATURAL SILK INDUSTRIAL PROCESSING SECTOR RECONSTRUCTION  
CONCEPT IN GEORGIA 
G. Kuprashvili  
(Georgian Technical University) 

 
Resume. The analysis of situation in natural silk production in Georgia during the past century is given 

in the article: from 1920-ies _ with uprising dynamics from the industry, then from 1960-ies _ with sericulture 
sector problems, and from begining of 1990-ies _ with total stop of silk production sector. The necessity to 
establish natural silk industrial processing factory of middle capacity as first step for reconstruction of silk 
production in Georgia is also explained.  

 
Key words: mulberry farming; natural silk; silk cloth.  

 
 

ЭКОНОМИКА ПРОИЗВОДСТВА 
 

 

КОНЦЕПЦИЯ ВОССТАНОВЛЕНИЯ ИНДУСТРИАЛЬНОЙ ПЕРЕРАБОТКИ 
НАТУРАЛЬНОГО ШЕЛКА В ГРУЗИИ 

Купрашвили Г. Д. 
(Грузинский технический университет) 

 
Резюме. В работе дается анализ состояния производства натурального шелка в Грузии в прошлом 

столетии с 20-ых по 60-ые года с повышающей динамикой, после 60-тых годов с проблемами в шелко-
водстве, а с начала 90-тых годов _ с прекращением отрасли. 

Доказывается необходимость пуска в эксплуатацию компании средней производственной мощно-
сти индустриальной переработки натурального шелка, как первый шаг к восстановлению шелкого про-
изводства в Грузии. 

 
Ключевые слова: натуральный шелк; тутоводство; шёлковая ткань. 
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rkinigzis transporti 

 

 

tonaluri sixSiris upirapiro sarelso wredebi 

merab CalaZe, murTazPpapaskiri, giorgi CalaZe 

(saqarTvelos teqnikuri universiteti) 

 

 

reziume: klasikur sarkinigzo sarelso eleqtrul wredebs aqvs mTeli rigi 

naklovanebebi, romelTagan erT-erTi aris maizolirebeli pirapirebis arseboba, rac 

sarelso wredebis dazianebebis 30 %-s Seadgens. saqarTvelos rkinigzisa da Tbili-
sis metropolitenis eqspluatacias arTulebs rogorc maizolirebeli pirapirebis 

arseboba, ise drosel-transformatorebic. 

eleqtronikis sferoSi didma progresulma miRwevebma SesaZlebeli gaxada Seq-
mniliyo upirapiro tonaluri sixSiris sarelso wredebi, romlebic uzrunvelyofs 

yovelgvari dabrkolebis (maizolirebeli pirapirebis) gareSe wevis ukudenis gata-
rebas relsebis gavliT, signalizaciis centralizaciis da blokirebis (scb) mow-
yobilobebis gamartivebul muSaobas. 

 

sakvanZo sityvebi: blokireba; gadasarbeni; sarkinigzo avtomatika da telemeqa-
nika; tonaluri sarelso wredebi; wevis ukudeni. 

 

 

Sesavali  

Tanamedrove teqnologiuri sistemebis gamoyeneba gadazidvebis procesis saime-
do da usafrTxo marTvis saSualebas iZleva. mezobeli sarelso wredebis gansxva-
vebuli denis sixSireebiT kvebis dros maTSi gamavali signalebi erTmaneTs xels 

ar uSlis da maizolirebeli pirapirebi kargavs Tavis pirvandel daniSnulebas. 

aseT sarelso wredebSi sixSiris momatebiT balastis winaRoba mcirdeba, xolo 

relsebis winaRoba matulobs, rac iwvevs signalis milevas. aqedan gamomdinare, mas 

aqvs ori upiratesoba: SedarebiT mkafiod ikveTeba sarelso wredebis sazRvrebi da 

klebulobs klimaturi faqtorebis zegavlena, radganac izolaciis aqtiuri wina-
Roba naklebi xarisxiT moqmedebs sarelso xazis parametrebze. aseTi sarelso wre-
debis naklad iTvleba is, rom maTi sigrZe moklea. mkvebavi bolodan sareleo bo-
lomde maqsimaluri sigrZe ar aRemateba 1000 m-s ramdenime aseuli sididis mqone 

sixSireebisaTvis da 100 m-s 20 khc-ze meti sididis mqone sixSireebisaTvis. amitom 

yvela maRali sixSiris mqone sarelso wredi (eleqtruli sqemis mixedviT) mier-
Tebulia centralur kvebasTan: generatori gadascems signals xazSi sawinaaRmdego 

mxares ganlagebul mimRebebs da sarelso wredis sigrZe matulobs 2-jer. 

 



59 
 

 
ZiriTadi nawili 

tonalur sarelso wredebSi (tsw) ZiriTad sirTules warmoadgens upirapiro 

mezobel sarelso wredebs Soris zusti sazRvrebis dadgena. am amocanis gadasaWre-
lad arsebobs ramdenime xerxi (nax. 1).  

 
nax. 1. upirapiro sarelso wredebis izolaciis sqema 

 

simensis kompaniis FTG-tipis upirapiro sarelso wredebSi gamoiyeneba ori dia-
pazonis 12 sixSire: 4,75 hc-dan 6,25 hc-mde _ grZeli, xolo 9,5 hc-dan 16,5 hc-mde _ 

mokle ubnebisaTvis. 

relsebs Soris zRudarebs aqvs `S“ asos forma. misi induqciuroba uzrunvel-
yofs mokle gadaRobvis zonas LSL rezonansuli wredis xarjze. aseTi zonis manZili 

damokidebulia sixSireze da varirebs 7-dan 19 m-mde. 

zogierTi tipis tonaluri sixSiris sarelso wredebi, romlebic ar saWiroebs 

relsebs Soris mokled CarTul zRudarebs, SeiZleba gamoyenebul iqnes cvladi da 

mudmivi denis sarelso wredebTan kombinaciaSi.  

gansakuTrebiT unda aRiniSnos tonaluri sixSiris iseTi sarelso wredebi, 

romlebsac mimRebi aqvs mkvebav boloze. maT mier mozomili denis sidide ara marto 

matareblis arsebobis dafiqsirebis, aramed matareblamde manZilis gansazRvris 

saSualebasac iZleva.  

me-2 nax-ze warmodgenilia tonaluri sarelso wredis (tsw) sqema avtobloki-

rebis sistemebisaTvis, rodsac scb-is aparatura ganlagebulia centralizebulad.  

aparatura sarelso xazTan dakavSirebulia CБПУ tipis kabeliT.Aაmplitudur-

modulirebuli signali, romlis sixSirea 480/12, formirdeba 2-4Г saliandago gene-
ratoridan da 2-52 gamomyvanebidan miewodeba 2-4 filtrs (11-71 momWerebi). filtris 

gamomyvanebidan (12-61 momWerebi) signali miewodeba sakabelo xazs. filtris gamom-
yvanebis mimdevrobiT, kodirebuli sarelso wredebisaTvis CarTulia gamyofi 4 

mk/faradi tevadobis kondensatorebi, romlebic gankuTvnilia avtomaturi salo-
komotivo signalizaciis (ass) sistemebisaTvis. 
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nax. 2. tonaluri sarelso wredebis (tsw) sqema avtoblokirebis  

sistemebisaTvis aparaturis centralizebulad ganlagebis SemTxvevaSi 

 

tonaluri sarelso wredis aparaturis misaerTeblad gamoiyeneba sakabelo xa-
zi. es aparatura ganlagebulia ЭЦ postis SenobaSi an sareleo karadaSi sarelso 

wredebis sxva mowyobilobebTan erTad, romlebic ganTavsebulia saliandago yuTSi. 

iqvea damcavi rezistorebi da avtomaturi amomrTvelebic.  

sakabelo xazi uerTdeba SemaTanxmebel saliandago ПОБС-2М (I1 da I4 gamomyva-
nebi) tipis ПТ transformatoris pirvelad gragnils. transformatoris pirvelad 

gragniliSi paralelurad CairTveba ВОЦН-220 (ВОЦН-380 gamoiyeneba cvladi denis 

Zalis wevis SemTxvvaSi) tipis gamTanabrebeli, romelic emsaxureba maRali sididis 

denis Zalebisa da Zabvebisagan tsw-is dacvas. 

ПТ transformatoris transformaciis koeficienti SerCeulia tsw-is norma-
lur, Suntur da sakontrolo reJimebSi muSaobis Sesasruleblad da moTxovnad 

zonaSi damatebiTi Suntirebis uzrunvelsayofad. tipur sqemaSi es koeficienti 38-

is tolia da miiReba transformatoris meoreuli gragnilis II3-III3 gamomyvanebze, 

rodesac II4-III1 momWerebs Soris mierTebulia zRudari. 
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daskvna 

amrigad, moZravi Semadgenlobis tonalur sarelso wredze Sedgomisas an sa-

relso eleqtruli wredis mTlianobis darRvevisas (cru dakaveba, relsis gatexa 

da sxv.) Sesabamisi mimRebis Sesasvlelze tsw-is signalis done normasTan SedarebiT 

mcirdeba an qreba da fiqsirdeba sarelso wredis dakavebuloba, radgan saliandago 

reles uwydeba kveba. 
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RAILWAY TRANSPORT 
 
 

JOINT-FREE RAIL CIRCUITS OF TONAL FREQUENCY 
M. Chaladze, M. Papaskiri, G. Chaladze  
(Georgian Technical University) 

 
Resume. Classical rail chains have a number of disadvantages, one of which is the presence of insulating 

joints, which give 30% of failures in the operation of rail chains. Currently, rail chains without insulating joints 
are used, which have a number of advantages in relation to rail chains with insulating joints. 

 Tonal rail chains are used on stages and stations with any kind of traction. On the stages, rail chains are 
used without insulating joints, at the station _ with insulating joints. The equipment of the rail circuits is in-
stalled at the station and is connected to the rail line by means of a cable.  

 
Key words: blocking; overrun; railway automation and telemechanics; tonal rail circuits; traction re-

verse current.  
 
 

ЖЕЛЕЗНОДОРОЖНЫЙ ТРАНСПОРТ 
 

 

БЕССТЫКОВЫЕ РЕЛЬСОВЫЕ ЦЕПИ ТОНАЛЬНОЙ ЧАСТОТЫ 

Чаладзе М.И., Папаскири М.О., Чаладзе Г.М. 
(Грузинский технический университет) 

 
Резюме. Классические рельсовые цепи имеют ряд недостатков, одним из которых является нали-

чие изолирующих стыков, дающих 30 % отказов по работе рельсовых цепей. В настоящее время приме-
няют рельсовые цепи без изолирующих стыков, обладающие рядом достоинств по отношению к рельсо-
вым цепям с изолирующими стыками. 

Тональные рельсовые цепи применяют на перегонах и станциях при любом виде тяги. На перего-
нах применяют рельсовые цепи без изолирующих стыков, на станции — с изолирующими стыками. Ап-
паратура рельсовых цепей установлена на станции и с рельсовой линией связана посредством кабеля. 

 
Ключевые слова: железнодорожная автоматика и телемеханика; тональные рельсовые цепи; тя-

говый обратный ток; перегон; блокировка. 
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manqanaTmSenebloba 

 

 

mcenareuli nedleulisaTvis gamoyenebuli kafsulidan  

eqstrahirebuli miznobrivi produqtis raodenobis gaangariSebis 

meTodika 

vitali RvaCliani, giorgi kikaliSvili, givi gugulaSvili 

(saqarTvelos agraruli universiteti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: dabal tenianobamde Srobis procesSi mcenareuli nedleuli myife 

xdeba da Semdgomi teqnologiuri gadamuSavebis SemTxvevaSi misi sakmaod mniSvne-

lovani nawili namcecebisa da mtvris mdgomareobaSi gadadis, romlebic Tavisi 

SedgenilobiT substratis analogiuria, Tumca sarealizacio produqtSi maTi Sere-

va dauSvebelia, radganac nayenis amRvrevas da misi gemuri maxasiaTeblebis gaua-

resebas iwvevs. aqedan gamomdinare, produqciis gamosavlianoba mcirdeba. produqci-

is gamosavlianobis gazrdis mizniT SemoTavazebulia mcenareuli nedleulis nam-

cecebisa da mtvrisagan eqstraqtis miReba axali konstruqciis kafsulebis gamoye-

nebiT. damuSavebulia kafsulebSi mimdinare eqstraqciis procesis gaangariSebis me-

Todika, romelic iTvaliswinebs am procesis mimdinareobaze wnevis, temperaturisa 

da drois faqtorebis gavlenas. 

 

sakvanZo sityvebi: eqstraqcia; kafsulebi; mcenareuli nedleuli; namcecebi da 

mtveri; Sroba. 
 

 

Sesavali  

mcenareuli nedleulisagan gamomSrali saboloo produqtis misaRebad xSir 

SemTxvevaSi saWiro xdeba misi tenianobis dabal niSnulamde dayvana, ris gamoc 

nedleulis nawilakebi Zalze myife xdeba da Semdgomi gadamuSavebis procesSi nam-
cecebad da mtvrad iqceva. es namcecebi da mtveri Seicavs produqtis ZiriTadi 

nawilisaTvis damaxasiaTebel yvela sasargeblo elements. magram namcecebad da 

mtvradqceuli produqtis gamoyeneba mouxerxebelia. Cais warmoebaSi aseTi narCeni 

produqti gamoiyeneba dabalxarisxiani fila Cais dasamzadeblad. mates SemTxvevaSi 

maTi sasmelSi moxvedris Tavidan acilebis mizniT iyeneben specialur mowyobi-
lobas (bombilias), rododendronis SemTxvevaSi ki xdeba maTi utilizacia, rac 

iwvevs mza produqciis gamosavlianobis Semcirebas. unda aRiniSnos, rom namcecebisa 

da mtvris mdgomareobaSi gadasuli produqtis wili sakmaod didia. magaliTad, 

mates SemTxvevaSi igi aRwevs 40 %-s, xolo Cais SemTxvevaSi _ 5_10 %-s. kavkasiuri 

rododendronis gadamuSavebis SemTxvevaSi es maCvenebeli daaxloebiT 20 %-ia. mce-
nareuli nedleulis danamcecebuli da mtvradqceuli nawilis gamoyenebis mizniT 

SemoTavazebulia axali konstruqciis kafsulebSi maTi moTavseba. 
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ZiriTadi nawili 

mcenareuli nedleulis teqnologiuri gadamuSavebisas mimdinare bioqimiuri 

gardaqmnebis dasrulebis Semdeg aucilebelia am gardaqmnebiT miRweuli sasargeb-
lo Tvisebebis maqsimaluri SenarCuneba, risTvisac mimarTaven Srobis operacias. 

nedleulis Srobis ZiriTadi mizania bioqimiuri procesebis mimdinareobis minimu-
mamde dayvana, aseve zedmeti wylis mocilebis gziT sasargeblo nivTierebebis kon-
centraciis gazrda, masis Semcirebis xarjze transportirebis gamartiveba, miRe-
buli produqtis kaloriulobisa da misi Senaxvisadmi mdgradobis amaRleba. aR-
niSnuli miznebis misaRwevad, rogorc wesi, saWiroa mcenareuli nedleulis 3_7 % 

narCen tenianobamde gaSroba [1]. 

unda aRiniSnos, rom Srobis narCeni tenianoba ganapirobebs gamSrali produqtis 

mniSvnelovan simyifes: mza produqtis nawilakebi advilad imsxvreva da gadamuSavebis 

Semdgom stadiebze (daxarisxeba, transportireba, SefuTva da sxv.) didi raodenobiT 

namcecebi da mtveri rCeba. mtvris ZiriTadi nawili ileqeba saaspiracio sistemebis 

filtrebze, saidanac gamoitvirTeba maTi gawmendisas [2]. produqtis namcecebis gamo-
yofa SesaZlebelia daxarisxebis gziT Sesabamisi zomis sacerSi (# 44) fraqciebad 

dayofis pirobebSi. aRniSnuli namcecebi da mtveri miekuTvneba sawarmoo narCenebs, 

radgan maTi maRalxarisxovan produqtad gardaqmna TiTqmis SeuZlebelia [3].  

aqve SevniSnavT, rom namcecebSic da mtverSic yvela sasargeblo elementis 

igive koncentraciaa, rac ZiriTad produqtSi. 

mcenareuli nedleulis namcecebsa da mtverSi darCenili sasargeblo nivTiere-

bebis gamoyenebisa da amiT nedleulisagan mza produqciis gamosavlianobis gazrdis 

mizniT SemoTavazebulia yavis kafsulebis msgavsi mowyobilobis gamoyeneba (dRe-

isaTvis farTo moxmarebisaTvis warmodgenil kafsulebSi ZiriTadad yavaa moTav-

sebuli). specialuri mowyobiloba kafsulebis gaxvretisa da maTSi maRali wnevisa 

da temperaturis mqone wylis gatarebis Sedegad miRebul eqstraqts Camoasxams sa-

Wiro WurWelSi (WiqaSi) [5]. 

 
 mcenareuli nedleulis namcecebisa da mtvris gamosayenebeli kafsulis principuli 

sqema: 1 _ korpusi, 2 _ zeda xufi, 3 _ qveda xufi, 4 _ membrana, 5 _ eqstragentis Semomyvani 

mili, 6 _ eqstraqtis gamomyvani mili, 7 _ mcenareuli nedleulis namcecebi da mtveri 
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axali konstruqciis kafsula [6] warmoadgens cilindrul korpuss zeda da 

qveda torsul zedapirebze damagrebuli xufebiT, romlebic aRWurvilia milyele-

biT eqstragentis (wylis) miwodebisa da miRebuli eqstraqtis gamoyvanisaTvis. kor-

pussa da xufebs Soris ganlagebulia ultrafiltraciis membranebi, romelTa So-

ris moTavsebulia mcenareuli nedleulis namcecebi da mtveri. kafsulaSi xdeba 

eqstragentis iseTi miwodeba, rom uzrunvelyofilia misi mravaljeradi kontaqti 

masSi moTavsebuli nedleulis yvela nawilakTan. aRniSnuli membranebi Tavisuflad 

atarebs filtrats (eqstraqts), xolo namcecebsa da mtvris myar nawilakebs sru-

lad akavebs.  

eqstraqtis momzadebis mizniT kafsulaSi erT-erTi milyelidan xdeba eqstra-

gentis (wylis) miwodeba. eqstragenti membranis gavliT xvdeba kafsulis SigniT 

arsebuli nedleulis moculobaSi da axdens masSi arsebuli sasargeblo nivTiere-

bebis eqstrahirebas. eqstraqti qveda membranis da milyelis gavliT gamodis kafsu-

lidan da CaiRvreba Especialurad miwodebul WurWelSi (WiqaSi). 

eqstrahirebuli nivTierebis raodenobis gaangariSebisaTvis gamoiyeneba eqstra-

qciis procesis materialuri balansis gantoleba 

ܩ   ∙ ܺ଴ + ܮ ∙ ܺ଴ᇱ = ሺܮ + ሻߙ ∙ ܺ + ሺܩ − ሻߙ ∙ ܺ,  
sadac G aris eqstraqciisaTvis gankuTvnili myari fazis masa, kg; 

X0 _ myar fazaSi miznobrivi komponentis masuri Semcveloba, kg/kg; 

 L _ eqstraqciisaTvis gamoyenebuli Txevadi fazis (eqstragentis) masa, kg; ܺ଴ᇱ _ Txevad sawyis fazaSi (eqstragentSi) miznobrivi komponentis sawyisi Sem-

cveloba, kg/kg; ߙ – myari fazidan Txevad fazaSi gadasuli miznobrivi komponentis masa, kg; 

X – myari fazidan Txevad fazaSi gadasuli miznobrivi komponentis Semcvelo-

ba, kg/kg. 

radgan erTjeradi eqstraqciisaTvis gamoyenebul Txevad fazaSi (eqstragentSi) 

miznobrivi komponentis sawyisi Semcveloba nulis tolia (ܺ଴ᇱ=0) (Txevadi faza saer-

Tod ar Seicavs miznobriv komponents), amitom SeiZleba daiweros 

ܮ  ∙ ܺ଴ᇱ = 0.  (1)  

Sesabamisad, (1) gantoleba miiRebs Semdeg saxes: 

ܩ  ∙ ܺ଴ = ሺܮ + ሻߙ ∙ ܺ + ሺܩ − ሻߙ ∙ ܺ, 
ܩ  ∙ ܺ଴ = ܮ ∙ ܺ + ܩ ∙ ܺ = ሺܮ + ሻܩ ∙ ܺ, 

saidanac miiReba saboloo koncentraciis gamosaTvleli formula: 

  ܺ = ீ∙௑బ௅ାீ .  (2)  

eqstraqciis procesisaTvis SeiZleba fikis pirveli kanonis gamoyeneba [7]. imis 

gaTvaliswinebiT, rom myari fazidan Txevad fazaSi gadasuli miznobrivi kompo-

nentis raodenoba damokidebulia procesis mimdinareobis temperaturaze, wnevaze, 

xangrZlivobaze, agreTve myari da Txevadi fazebis urTierTkontaqtis zedapiris 

farTobze, fikis pirveli kanoni SeiZleba warmodgenil iqnes Semdegi saxiT: ݀ଶܺܨ ∙ ݀ܶ݀ܲ݀߬ = ܦ ∙  ,	߲ܺܥ߲
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sadac X aris eqstraqciis procesSi myari fazidan Txevad fazaSi gadasuli  

nivTierebis raodenoba, kg; 

F _ myar da Txevad fazebs Soris urTierTkontaqtis zedapiris farTobi, m2. 

aRniSnuli farTobi kafsulebis gamoyenebis SemTxvevaSi mudmiv sidides warmoad-

gens, radgan procesis dros ar icvleba; 

T _ eqstraqciis procesis mimdinareobis temperatura, 0C. aRniSnuli sidide 

cvladia da damokidebulia miwodebuli eqstragentis temperaturaze; 

P _ eqstraqciis procesis mimdinareobis wneva, pa. es sididec cvladia da 

damokidebulia eqstragentis miwodebis wnevaze; ߬ – eqstraqciis procesis xangrZlivoba, sT; 

D – difuziis koeficienti. aRniSnuli koeficienti Cveulebriv cvlad sidides 

warmoadgens da mraval faqtorzea damokidebuli. konkretuli SemTxvevisaTvis igi 

mudmiv sidided SeiZleba CaiTvalos, radgan yvela kafsulaSi eqstraqciis procesi 

absoluturad ucvlelad mimdinareobs; డ஼డ௑ _ kerZo diferenciali, romelic warmoadgens koncentraciis cvlilebas 

myari da Txevadi fazebis gamyof zedapirze. am SemTxvevaSi koncentraciis cvlileba 

warmoadgens myar fazaSi miznobriv komponents raodenobis cvlilebas sawyisi X 

mniSvnelobidan saboloo X0 sididemde, romelic SeiZleba ganisazRvros (2) formu-

lidan: ܺ଴ = ܺ ∙ ሺܮ + ܩሻܩ , 
amitom SeiZleba daiweros: ߲߲ܺܥ = ܺ ∙ ሺܮ + ܩሻܩ 	. 
yovelive zemoaRniSnulis gaTvaliswinebiT, iqneba ݀ଶܺܨ ∙ ݀ܶ݀ܲ݀߬ = ܦ ∙ ܺ ∙ ሺܮ + ܩሻܩ 	. 
miRebuli formula gadaiwereba Semdegi saxiT: ܦܩ ∙ ܨ ∙ ሺܮ + ሻܩ ∙ ݀ଶܺܺ = ݀ܶ ∙ ݀ܲ ∙ ݀߬	. 
 integrirebis Sedegad miiReba: ܦܩ ∙ ܨ ∙ ሺܮ + ሻܩ ∙ න݀ଶܺܺ = න݀ܶ ∙ න݀ܲ ∙ න݀߬	 , 
saidanac  ܦܩ ∙ ܨ ∙ ሺܮ + ሻܩ ∙ ݈݊ܺ = ܶ ∙ ܲ ∙ ߬ +  .	ܥ݈݊

sawyisi pirobebis SerCevisas gasaTvaliswinebelia is, rom, vinaidan nulis lo-

gariTmi ar arsebobs, amitom ܦܩ ∙ ܨ ∙ ሺܮ + ሻܩ ∙ ܺ = ሺ1− ݁ି்௉ఛሻ	. 
wneva da temperatura mniSvnelovan gavlenas axdens eqstraqciis procesis mim-

dinareobaze. magram eqstraqciis SerCeuli pirobebisaTvis, anu garkveuli (ukve 

dadgenili) wnevisa da temperaturis SemTxvevaSi eqstraqciis procesSi gamoyofili 
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eqstraqtis raodenoba icvleba mxolod am procesis xangrZlivobis Sesabamisad. amis 

gamo wnevisa da temperaturis gavlena procesis mimdinareobaze SeiZleba warmo-

dgenil iqnes gaerTianebuli koeficientiT ܭ = ܶ ∙ ܲ	, 
xolo kafsuladan gamosuli eqstraqtis raodenobis saangariSo formula miiRebs 

Semdeg saxes: ܺ = ܦ ∙ ܨ ∙ ሺܮ + ܩሻܩ ∙ ሺ1− ݁ି௄ఛሻ	. 
miRebuli formulidan K koeficientis meSveobiT SesaZlebelia kafsulidan 

gamomavali eqstraqtis raodenobis gansazRvra rogorc procesis xangrZlivobaze 

damokidebulebis, ise temperaturisa da wnevis gaTvaliswinebiT. 

 
 

daskvna 

dRevandel pirobebSi didi mniSvneloba eniWeba nedleulis udanakargod gada-
muSavebis gziT produqciis gamosavlianobis gazrdas. am TvalsazrisiT mcenareuli 

nedleulis namcecebisa da mtvris kafsulebSi moTavseba da maTgan eqstraqciiT 

miRebuli sasargeblo nivTierebebis gamoyeneba Zalze aqtualur sakiTxs warmoa-
dgens. kafsulidan eqstrahirebuli miznobrivi produqtis raodenobis gansazRvris 

meTodika uzrunvelyofs eqstraqciis procesis da, Sesabamisad, saboloo produqtis 

(eqstraqtis) warmoebis zustad dagegmvis SesaZleblobas. 
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MECHANICAL ENGINEERING 
 
 

CALCULATION METHODOLOGY OF TAURGET PLANT RAW MATERIALS  
EXTRACTED FROM THE CAPSULES 
V. Gvachliani, G. Kikalishvili, G. Gugulashvili  
(Agricultural University of Georgia, Georgian Technical University) 

 
Resume. It is shown, that in the case of drying to a low residual moisture, the plant raw material becomes 

brittle and in the process of further technological processing, a significant part of it turns into crumbs and dust, 
which are subsequently subject to disposal. This leads to the loss of a significant part of expensive raw mate-
rials and a decrease in the yield of finished products. In order to increase the yield of finished products, a new 
design of capsules has been developed, which ensure the extraction of crumbs and dust and the delivery of 
finished products in the form of an extract. A method has been developed for calculating the extraction process 
that takes place in these capsules, which makes it possible to determine the amount of extract depending on 
the temperature, pressure and duration of the process.  

 
Key words: capsules; crumb and dust; drying; extraction; plant raw materials.  

 
 

МАШИНОСТРОЕНИЕ 
 

 

МЕТОДИКА РАССЧЕТА ЦЕЛЕВОГО ПРОДУКТА РАСТИТЕЛЬНОГО СЫРЬЯ, 
ЭКСТРАГИРОВАННОГО ИЗ КАПСУЛ  

Гвачлиани В.В., Кикалишвили Г.Б., Гугулашвили Г. Л. 
(Грузинский аграрный университет, Грузинский технический университет) 

 
Резюме. В случае сушки до низкой остаточной влажности, растительное сырье становится хруп-

ким и в процессе дальнейшей технологической переработки его значительная часть превращается в 
крошку и пыль, смешивание которых с основным продуктом приводит к ухудшению его качества, а 
также к потере значительной части дорогостоящего сырья и уменьшению коэффициента выхода готовой 
продукции. С целью увеличения выхода готовой продукции разработана новая конструкция капсул, ко-
торые обеспечивают экстракцию крошки и пыли и выдачу готовой продукции в виде экстракта. Разрабо-
тана методика рассчета процесса экстракции, проходящей в указанных капсулах, которая позволяет 
определение количества выходящего экстракта в зависимости от температуры, давления и продолжи-
тельности процесса. 

 
Ключевые слова: капсулы; крошка и пыль; растительное сырье; сушка; экстракция. 
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biomeqanika 

 

 

vertikalurad mdgomi adamianis wonasworobis mdgradobis pirobebi 

gare Zalebis zemoqmedebis gaTvaliswinebiT 

karlo moiswrafiSvili 

(saqarTvelos fizikuri aRzrdisa da sportis saxelmwifo universiteti) 

 

 

reziume: ganxilulia gare Zalebi, romelTa zemoqmedebas SeuZlia daarRvios 

vertikalurad mdgomi adamianis wonasworobis mdgomareoba da gamoiwvios misi var-
dna (waqceva). SemoTavazebulia formulebi, romelTagan erTi gansazRvravs wonas-
worobis mdgradobis koeficients da, meore, gare Zalebis tolqmedis im maqsimalur 

mniSvnelobas, romlis zemoqmedebisas sxeuli jer kidev inarCunebs wonasworobis 

mdgomareobas. 

 

sakvanZo sityvebi: gare Zala; mdgradobis koeficienti; simZimis Zala. 
 

 

Sesavali  

adre gamoqveynebuli naSromi [1] exeboda vertikalurad mdgomi adamianis mdgra-
dobis sakiTxs, romelSic gare Zalebis zemoqmedeba ar iyo gaTvaliswinebuli. axla 

ki ganvixilavT situacias, rodesac adamianis sxeuli ganicdis gare Zalebis zemoq-
medebas da xdeba am Zalebis gaTvaliswineba. 

kvlevis mizania adamianis sxeulze gare Zalebis zemoqmedebis gaTvaliswinebis 

dros mdgradobis koeficientis gansazRvra. 

 

 
ZiriTadi nawili 

roca koW-wvivis saxsari fiqsirebulia (sportis iseT saxeobebSi, sadac gamo-
iyeneba Txilamurebi an cigurebi, koW-wvivis saxsris fiqsacias uzrunvelyofs spe-
cializebuli fexsacmeli), wonasworobis mdgradobis koeficienti ganisazRvreba 

Semdegi formuliT: 

 K	 = ெშემ.ெმაბრ
 , (1) 

sadac K aris wonasworobis mdgradobis koeficienti; ܯშემ. ‒ სimZimis Zalis Semakavebeli (sakavi) momenti; ܯმაბრ. ‒ gare Zalebis mabruni momenti.  

rocaK 1K  ,	sxeuli inarCunebs wonasworobis mdgomareobas, xolo, roca 1K  , 
igi kargavs wonasworobis mdgomareobas da iwyebs vardnas (waqcevas).  
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mdgradobis maqsimaluri xarisxis poziciaSi myofi adamianis sqematuri gamosaxuleba [1]  

 

naxazidan Cans, rom ܯშემ. = ห ሬܲԦห ∙ ௗଶ da	ܯმაბრ. = หܨԦห ∙ ℎᇱ, sadac ܯშემ. aris sxeulze mo-

qmedi Semakavebeli momenti, xolo ܯმაბრ. ‒	mabruni momenti. Tu gaviTvaliswinebT, rom 

brunvis centria 3O  wertili, gare zegavlenad ganixileba ܨԦ Zala, romelic warmo-

adgens yvela gare Zalis tolqmedis horizontalur mdgenels. igi (ܨԦ) mimarTulia 

adamianis gadaxris mxares da modebulia 1O  wertilze, romelic adamianis saerTo 

simZimis centria (ssc). 

naxazze |ܱܣ| = ܱ| ;aris adamianis simaRle ܪ ଵܱ| = ℎ _ adamianis ssc-is ganTavsebis simaRle; |ܱܱଷ| = ݀ _ adamianis terfis sigrZe; ሬܲԦ _ simZimis Zala gare Zalebis vertikaluri mdgenelis gaTvaliswinebiT (sxe-
ulis masa);  ܨԦ _ gare Zalebis tolqmedis horizontaluri mdgeneli;  ଵܱ _ adamianis ssc; ܱଶ _ sayrdeni farTobis geometriuli centri; ܱଷ _ adamianis brunvis centri; 	݀଴ _ adamianis win gadaxris optimaluri kuTxe, romlis drosac miiRweva 

misi (adamianis) wonasworobis mdgradobis xarisxis maqsimaluri mniSvneloba [1].  

brunvis centris (ܱଷ) mimarT (ix. nax.) sxeulze moqmedi momentebi gamoisaxeba:  

.შემܯ  = ห ሬܲԦห ∙ ௗଶ  da ܯმაბრ. = หܨԦห ∙ ℎᇱ.  (2) 

vinaidan	݀ = 2ℎ ∙ sinߙ଴ da ℎᇱ = ℎ ∙ cosߙ଴ , miviRebT, 

 rom ܯშემ. = ห ሬܲԦห ∙ ℎ ∙ sinߙ଴ da ܯმაბრ. = หܨԦห ∙ ℎ ∙ cosߙ଴.  (3) 

martivi gardaqmnebis Sedegad gveqneba:  

.	ܭ  = ห௉ሬԦหหிԦห ∙  ଴.  (4)ߙ	݃ݐ

[1]-Si gansazRvruli iyo optimaluri kuTxis mniSvneloba rogorc mamakacebisa-
Tvis: 
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଴ߙ  = 	ܿݎܽ sin(0,44 ௗு), (5) 

aseve qalebisaTvis: 

଴ߙ  = 	ܿݎܽ sin(0,48 ௗு).  (6) 

(5) da (6) formulebis gaTvaliswinebiT formula (4) miiRebs Semdeg saxes:  

mamakacebisaTvis _ ܭ	. = ห௉ሬԦหหிԦห ∙ 	݃ݐ ቂܽܿݎ	 sin ቀ0,44 ௗுቁቃ	,  (7)  

qalebisaTvis _ ܭ	. = ห௉ሬԦหหிԦห ∙ 	݃ݐ ቂܽܿݎ	 sin(0,48 ௗு)ቃ.  (8)  

im SemTxvevaSi, roca	ܭ	 = 1	, 
  หܨԦห = หܨԦห௠௔௫ .  (9) หܨԦห௠௔௫ warmoadgens im gare Zalis maqsimalur mniSvnelobas, romlis drosac 

adamianis sxeuli jer kidev inarCunebs wonasworobis mdgomareobas.  

rodesac	หܨԦห > หܨԦห௠௔௫ (anu ܭ	. = 1), sxeuli kargavs wonasworobis mdgomareobas da 

iwyebs vardnas (waqcevas).  

(9) pirobis gaTvaliswinebiT (7) da (8) miiRebs Semdeg saxes:  

mamakacebisaTvis _ หܨԦห௠௔௫ = ห ሬܲԦห ∙ 	݃ݐ ቂܽܿݎ	 sin(0,44 ௗு)ቃ,   (10)  

qalebisaTvis _ หܨԦห௠௔௫ = ห ሬܲԦห ∙ 	݃ݐ ቂܽܿݎ	 sin(0,48 ௗு)ቃ. (11) 

am formulis saSualebiT SesaZlebelia หܨԦห௠௔௫-is ricxviTi mniSvnelobebis mi-

Reba sxvadasxva parametris mqone adamianebisaTvis. 

 
 

daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba davweroT, rom: 

1. roca หܨԦห ≤ หܨԦห௠௔௫ _ sxeuli inarCunebs wonasworobas;  

2. rocaหܨԦห > หܨԦห௠௔௫ _ sxeuli vardeba (iqceva); 

3. erTnairi gare Zalis zemoqmedebisa da identuri anTropometriis dros qalebi 

ufro mdgradebi arian, vidre mamakacebi. 
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BIOMECHANICS 
 
 

CONDITIONS OF THE EQUILIBRIUM STABILITY OF AN UPRIGHT STANDING 
MAN AFFECTED BY EXTERNAL ACTION 
K. Moistsrapishvili  
(Georgian State University of Physical Culture and Sport) 

 
Resume. The equilibrium stability of the upright standing man disregarding any external action is con-

sidered. The given study imposes extraneous forces, that can impare state of the equilibrium of a human body 
and result in its toppling over. Moreover, the notion of the equilibrium stability coefficient has been introduced, 
including the coefficient determination formula. Also, the formula determining the maximal value of the ex-
ternal action allowing the body to maintain equilibrium stability is presented.  

 
Key words: equilibrium stability coefficient; external action; gravity.  

 
 

БИОМЕХАНИКА 
 

 

УСЛОВИЯ УСТОЙЧИВОСТИ РАВНОВЕСИЯ ВЕРТИКАЛЬНО СТОЯЩЕГО  
ЧЕЛОВЕКА ПРИ НАЛИЧИИ ВНЕШНЕГО ВОЗДЕЙСТВИЯ 

Моисцрапишвили К. М. 
(Грузинский государственный университет физической культуры и спорта) 

 
Резюме. Рассматривается вопрос устойчивости вертикально стоящего человека без учета внеш-

него воздействия. В данной работе вводятся внешие силы, которые способны нарушить состояние рав-
новесия человеческого тела и вызвать его опрокидывание. Вводится понятие коэффициента и предлога-
ется формула посредством которых определяется коэффициент устойчивости равновесия. Также полу-
чена формула определяющая максимальное значение равнодействующей внешных сил, при действии ко-
торой тело сохраняет состояние равновесия. 

 
Ключевые слова: внешняя сила; коэффициент устойчивости; сила тяжести. 
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axali teqnologiebi 

 

 

kavkasiuri rododendronis gadamuSavebis axali teqnologia 

vitali RvaCliani, giorgi kikaliSvili, givi gugulaSvili 

(saqarTvelos agraruli universiteti, saqarTvelos teqnikuri universiteti) 

 

 

reziume: kavkasiuri rododendroni gamoirCeva Zalze mdidari bioqimiuri Sedge-

nilobiT, rac ganapirobebs mravalmxriv dadebiT gavlenas adamianis janmrTeloba-

ze. aRniSnuli nedleulisagan SesaZlebelia adamianisaTvis Zalze sasargeblo sa-

kvebi da samkurnalo-profilaqtikuri produqtebis warmoeba rogorc qveynis SigniT, 

ise sazRvargareT realizaciisaTvis. amisaTvis aucilebelia mcenaris gadamuSavebis 

iseTi teqnologiisa da teqnologiuri mowyobilobebis SemuSaveba, romlebic uzrun-

velyofs nedleulSi arsebuli yvela sasargeblo elementis maqsimalur SenarCu-

nebas. warmodgenilia rododendronis foTlebis gadamuSavebis axali teqnologia, 

romlis gamoyenebiT SesaZlebelia maRali xarisxis saboloo produqciis warmoeba. 

 

sakvanZo sityvebi: daWra-daqucmaceba; daxarisxeba; kavkasiuri rododendroni; 
fiqsacia; Sroba. 

 

 

Sesavali  

Tanamedrove msoflioSi TandaTan izrdeba sakvebi da samkurnalo mcenareebis 

moxmareba. mecnieruli gamokvlevebiT dadgenilia, rom dedamiwaze arsebobs mravali 

mcenare, romlebic Seicavs biologiurad aqtiuri nivTierebebis Zalze farTo 

speqtrs da, romelTa gamoyeneba SesaZlebelia rogorc sakvebad, ise samkurnalod. 

amitom dReisaTvis didi mniSvneloba eniWeba funqcionaluri sakvebi da samkurnalo 

produqtebis axali nedleulis gamovlenas.  

nedleulis saxiT axali mcenareebis gamovlenasTan erTad mimdinareobs arse-

buli mcenareuli nedleulis gamoyenebis arealis gafarToeba, maTi gadamuSavebis 

arsebuli teqnologiebis daxvewa da gaumjobeseba.  

am TvalsazrisiT sainteresoa saqarTvelos mcenareuli samyaro, romelic ga-

moirCeva sasargeblo Tvisebebis didi mravalferovnebiT. saqarTveloSi mravladaa 

biologiurad aqtiuri nivTierebebis farTo speqtriT mdidari mcenareebi, romelTa 

gamoyeneba SesaZlebelia rogorc funqcionaluri sakvebis, ise samkurnalo saSuale-

bebis warmoebisaTvis.  

sasargeblo Tvisebebis mqone mcenareuli samyaros erT-erTi mniSvnelovani war-

momadgenelia kavkasiuri rododendroni (Rhododendron caucasicum Pall), anu kavkasiuri 
deka, romelic saqarTveloSi gvxvdeba svaneTis, TuSeTis da baxmaros maRalmTian 

regionebSi. es mcenare xasiaTdeba Zalze mdidari bioqimiuri SedgenilobiT. igi 
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Seicavs iseT elementebs, rogoricaa flavonoidebi, taninebi, arbuTini, eTerzeTebi, 

Saqrebi, vitamini C da sxv. rododendronis SedgenilobaSi Sedis agreTve adamianis 

janmrTelobisaTvis saWiro TiTqmis yvela nivTiereba: magniumi, kaliumi, kalciumi, 

rkina, spilenZi, gogirdi da sxv. mniSvnelovania, rom mcenaris SedgenilobaSi Sema-

val praqtikulad yvela elements wamlis Tvisebebi axasiaTebs. aRniSnuli bio-

qimiuri Sedgenilobis wyalobiT rododendroni Zalze sasargebloa janmrTelobi-

saTvis. mas organizmidan gamohyavs toqsinebi da sxva mavne nivTierebebi, sisxlidan 

gamoaqvs qolesterini, amSvidebs nervul sistemas, xels uSlis mavne baqteriebis 

gamravlebas, aZlierebs gulis kunTis SekumSvas da sisxlis nakads organizmSi, 

amcirebs venur wnevas da sxv. 

miuxedavad mravali sasargeblo Tvisebisa, dReisaTvis mcenaris samrewvelo 

gamoyeneba TiTqmis ar xdeba. dekas Cais awarmoeben ramdenime sofelSi da isic 

mxolod ojaxSi moxmarebis mizniT. erTaderT warmoebad SeiZleba CaiTvalos 

saqarTveloSi `soflad TemTa ganviTarebis saagentos~ grantis dafinansebiT duS-

eTis municipalitetis sof. barisaxos teritoriaze 2016 gaxsnili sawarmo, romlis 

mizania sxvadasxva veluri mcenaris SereviT Cais warmoeba da realizacia. 

SeiZleba iTqvas, rom rododendronis gadamuSavebis teqnologiis srulyofa 

da misi warmoebis organizeba dReisaTvis aqtualur sakiTxs warmoadgens da misi 

upirvelesi amocanaa iseTi teqnologiisa da Sesabamisi gadamamuSavebeli mowyobi-

lobis Seqmna, romelic uzrunvelyofs mcenaris mdidari bioqimiuri Sedgenilobis 

maqsimalurad SenarCunebas. 

 

 
ZiriTadi nawili 

adamianis mier sakvebis an wamlis moxmarebamde aucilebelia nedleulis teq-

nologiuri gadamuSaveba, raTa mas mieces sakvebi an samkurnalo saSualebis saxe. 

gadamuSaveba ki ganapirobebs nedleulSi Semavali bioqimiuri Sedgenilobis garkve-

ul cvlilebebs, rac Sesabamisad cvlis sasargeblo elementebis raodenobas da 

xarisxs. amasTan, rac metia teqnologiuri procesiT gamowveuli gardaqmnebi, miT 

ufro metad icvleba nedleulis sawyisi bioqimiuri Sedgeniloba da miT ufro 

metad klebulobs miRebul produqtSi sasargeblo elementebis raodenoba da xaris-

xi. Sesabamisad, mcirdeba saboloo produqtis efeqtianoba. 

aRniSnulidan gamomdinare, mdidari bioqimiuri SedgenilobiT gamorCeuli mce-

nareuli nedleulis gadamuSavebisaTvis aucilebelia iseTi teqnologiebis gamoye-

neba, romlebic ganapirobebs nedleulis sawyisi bioqimiuri Sedgenilobis minima-

lur cvlilebebs.  

kavkasiuri rododendronis foTlebis gadamuSavebisaTvis warmodgenilia axa-

li teqnologia, romlis gamoyenebiT SesaZlebelia bioqimiuri gardaqmnebis minimu-

mamde Semcireba da maRali xarisxis saboloo produqciis miReba. qvemoT warmodge-

nilia teqnologiuri sqema.  
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rododendronis gadamuSavebis pirveli operaciaa foTlebis mokrefa, rac Sesa-

Zlebelia mTeli zafxulis ganmavlobaSi, Tumca bevrad ukeTesia mcenaris yvavi-

lobis periodi, rodesac misi bioqimiuri Sedgeniloba yvelaze mdidaria. saqarTve-

los mTiani regionebisaTvis es periodia maisis Sua ricxvebidan ivlisis pirveli 

dekadis CaTvliT. foTlebis mokrefa xdeba diliT an saRamos kargad galesili 

makratlis an sekatoris gamoyenebiT. ikrifeba mxolod 2- da 3-wliani foTlebi. es, 

gamoricxavs mcenarisaTvis raime zianis miyenebas da uzrunvelyofs mcenaris norma-

luri zrda-ganviTarebis pirobebs. 

mecnieruli kvlevebiT [1, 2, 3, 4] dadgenilia, rom swored 2- da 3-wliani foT-

lebi Seicavs adamianis janmrTelobisaTvis iseT aucilebel elementebs, rogoricaa 

kateqinebi, polifenolebi, aminmJavebi da sxv.  
 

 
rododendronis gadamuSavebis teqnologiuri sqema 

 

mokrefis Semdeg foTols sWirdeba gawmenda-gasufTaveba. rogorc aRvniSneT, 

rododendroni izrdeba maRalmTian regionebSi (zRvis donidan 1600_3000 m simaRle-

ze). amitom aq mokrefili foTlebi didi raodenobiT mtvers ar Seicavs da, Sesaba-

misad, garecxvas ar saWiroebs. magram sasursaTo da samkurnalo produqtebi gansa-

kuTrebul moTxovnebs ayenebs sisufTavis mimarT. amitom mokrefili foTlebis gasu-

fTaveba aucilebel operacias warmoadgens. garda amisa, mokrefil masaSi SeiZleba 

aRmoCndes dazianebuli, uvargisi foTlebic, romelTa danarCen masasTan erTad 

gadamuSavebam SeiZleba mTlianad mza produqciis xarisxis gauareseba gamoiwvios. 

amis Tavidan acileba SesaZlebelia mokrefili foTlebis separaciis gziT, rodesac 

xdeba gare minarevebisa da uvargisi foTlebis moSoreba. 
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foTlis mokrefis Semdeg masSi aRiniSneba arsebuli fermentebis gaaqtiureba, 

rac ganapirobebs bioqimiuri gardaqmnebis dawyebas. es gardaqmnebi ki iwvevs foTlis 

sawyisi bioqimiuri Sedgenilobis arasasurvel cvlilebebs da adamianis janmrTe-

lobisaTvis sasargeblo elementebis xarisxobriv da raodenobriv gauaresebas. ami-

tom rododendronis gadamuSavebis umniSvnelovanesi teqnologiuri procesia foT-

lis fiqsacia, romlis daniSnulebaa mokrefil foTolSi fermentaciuli garda-

qmnebis minimumamde dayvana (an gamoricxva) da am gziT misi bioqimiuri Sedgenilobis 

maqsimaluri SenarCuneba. fiqsacia xorcieldeba 120_130 0C temperaturamde gacxele-

buli haeris 2_3 wT-is ganmavlobaSi miwodebiT 0,7_0,9 megpa wnevis pirobebSi. amasTan, 

miwodebuli haeris raodenoba 1 kg foTolze Seadgens 0,1_0,2 kg-s. fiqsaciis Sedegad 

foTlis tenianoba daiyvaneba 10_15 %-mde, rac xels uwyobs SemdgomSi daWra-daqu-

cmacebis operaciis normalurad Catarebas.  

im SemTxvevaSi, rodesac saWiroa saboloo produqtis Sebolva (kvamlis aroma-

tisa da odnav momwaro gemos miniWeba), fiqsaciisaTvis cxeli haeris nacvlad ga-

moiyeneba murynis an Rviis merqnis dawviT miRebuli boli. aRsaniSnavia, rom bolis 

raodenoba, miwodebis xangrZlivoba, wneva da temperatura iseTivea, rogorc cxeli 

haeris SemTxvevaSi. gansxvaveba mxolod isaa, rom boliT damuSavebul saboloo 

produqts miniWebuli aqvs ufro mdidari aromati.  

rododendronis foTlis fiqsacia SesaZlebelia agreTve wylis orTqlis gamo-

yenebiT. aRniSnuli procesi xorcieldeba foTlis saWylet-saqucmacebel-safiqsa-

cio manqanaSi, sadac fiqsaciisa da haeris JangbadTan kontaqtis sruli (an maqsima-

luri) gamoricxvis mizniT 2_3 wT-is ganmavlobaSi xdeba 110_120 0C temperaturis 
mqone wylis orTqlis 0,6 megpa wneviT miwodeba foTlis masasTan 0,25_0,3 kg/kg Ta-

nafardobiT. orTqliT fiqsacia uzrunvelyofs foTlis Wyleta-daqucmacebis pro-

cesSi gaaqtiurebul fermentebze orTqlis zemoqmedebiT maT srul inaqtivacias, 

rac gamoricxavs haeris Jangbadis mier fermentebze zemoqmedebiT foTlis fermen-

tacias da masTan dakavSirebul arasasurvel cvlilebebs. aRniSnuli meTodiT fiq-

sacia gamoiyeneba farmakologiisaTvis saWiro daWyletil-daqucmacebuli da mcena-

reul wvenSi kargad Sezelili masis misaRebad. 

nedleulis daWra-daqucmacebis ZiriTadi daniSnulebaa mza produqciis nawi-

lakebisaTvis iseTi zomebis miniWeba, romlebic misaRebi iqneba momxmareblisaTvis. 

nawilakebis zomebi mosaxerxebeli unda iyos maTi dafasoebisaTvis rogorc kolo-

febSi, ise erTjeradi gamoyenebis paketebSi. mniSvnelovania agreTve produqtis 

dozirebis sakiTxi. mcenaris produqciis erTjeradad didi raodenobiT miReba ara-

sasurvelia. aseT SemTxvevaSi yvelaze metad mosaxerxebelia misi erTjeradi moxma-

rebis paketebSi dafasoeba, risTvisac aucilebeli xdeba produqtis mcire zomis 

(4_6 mm) nawilakebad daqucmaceba. gasaTvaliswinebelia is garemoebac, rom mcire 

zomis nawilakebad daWrili nedleulis Sroba gacilebiT ufro swrafad da efeq-

turad mimdinareobs, vidre didi zomis nawilakebisa. Sesabamisad, daWra-daquc-

macebis operacia xels uwyobs teqnologiuri gadamuSavebis momdevno operaciebis 

(am SemTxvevaSi Srobis) efeqturad warmarTvas da maRalxarisxovani produqciis 

miRebas.  
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daWra-daqucmacebisaTvis SeiZleba gamoyenebuli iyos sxvadasxva tipis iseTi 

saWrel-saqucmacebeli mowyobiloba, romelsac SeeZleba uzrunvelyos nedleulis 

nawilakebisaTvis sasurveli zomebis (4_6 mm) miniWeba. warmodgenili teqnologiis 

Tavisebureba isaa, rom daWra-daqucmaceba ar xdeba arc gadamuSavebis sawyis etapze 

da arc procesis bolos. rododendronis nedli foToli Zalze maRali tenianobiT 

xasiaTdeba (Seadgens 67_72 %-s) da amitom gadamuSavebis sawyis etapze misi daWra-

daqucmaceba gamoiwvevs foTolSi arsebuli wvenis didi raodenobiT gamoyofas saW-

rel mowyobilobaSi. aRniSnuli wveni masSi Semaval yvela sasargeblo elementTan 

erTad ikargeba manqanidan gamosuli siTxis saxiT. rac Seexeba ukve saboloo narCen 

tenianobamde (5_7 %) gamSral produqts, misi daWra-daqucmaceba dakavSirebulia 

Srobis Sedegad gamyifebuli nawilakebis msxvrevasTan, rac ganapirobebs nedle-

ulis mniSvnelovani nawilis danamcecebasa da mtvrad qcevas. unda aRiniSnos, rom 

aseTi saxiT maTi gamoyeneba SeuZlebelia da utilizacias eqvemdebareba. 

im SemTxvevaSi, rodesac rododendronidan miRebuli mza produqcia ganku-

Tvnilia farmakologiaSi malamoebisa da wamlebis dasamzadeblad, daWra-daquc-

maceba SeiZleba ganxorcieldes saWylet-saqucmacebel safiqsacio manqanaSi [5, 6], 

romelic daWra-daqucmacebis paralelurad uzrunvelyofs nedleulis daWyletas, 

foTlebidan wvenis gamodevnas da am wvenSi nawilakebis maRalxarisxovan Sezelas.  

warmodgenili teqnologiis mixedviT daWra-daqucmacebas eqvemdebareba agreTve 

fiqsaciis procesSi winaswar SemSrali nedleuli, romlis tenianoba Seadgens 10_15 

%-s. aseTi nedleulis daqucmacebis SemTxvevaSi arc wveni gamoiyofa siTxis saxiT 

da arc maTi danamceceba da mtvrad qcevaa SesaZlebeli. 

unda iTqvas, rom saerTod ar arsebobs iseTi saWrel-saqucmacebeli mowyo-

biloba, romelic SeZlebs absoluturad erTnairi zomis nawilakebad daqucmacebas. 

amitom daWra-daqucmacebis momdevno teqnologiuri operaciaa miRebuli masis 

daxarisxeba saxarisxebel manqanebze, romlebic Seicavs sxvadasxva zomis naxvre-

tebis mqone badeebs. swored es badeebi gansazRvravs miRebuli fraqciebis zomiT 

Sedgenilobas. SedarebiT didi zomis nawilakebis SefuTva (Srobis Semdeg) xdeba 

kolofebSi, wvrili nawilakebis mqone fraqcia ki gamoiyeneba erTjeradi moxmarebis 

paketebSi dasafasoeblad. yvelaze wvrili fraqcia, romelic miiReba # 44 sacerze 

nedleulis daxarisxebis Sedegad, SeiZleba gamoyenebul iqnes kafsulebis saSua-

lebiT eqstraqtis dasamzadeblad. 

daxarisxebis Semdeg yvela fraqcia eqvemdebareba Srobas. saboloo Srobis Zi-

riTadi mizania nedleulSi mimdinare yvela bioqimiuri gardaqmnebis minimumamde 

dayvana (an sruli Sewyveta), agreTve mza produqciis Senaxvis vadis gaxangrZliveba 

da misi masis Semcireba. SemoTavazebuli teqnologiis mixedviT saboloo Srobas 

eqvemdebareba 10_15 % narCeni tenianobisa da 4_6 mm zomis nawilakebis mqone ned-

leuli, romelic Seicavs adamianis janmrTelobisaTvis saWiro mraval sasargeblo 

elements. aseTi nedleulis SrobisaTvis saWiroa SedarebiT rbili meTodebis ga-

moyeneba; kerZod, Sroba jer 50_60 0C temperaturis mqone haeriT 8_9 wT-is ganmavlo-

baSi, xolo Semdeg 30_40 0C temperaturis haeriT 10_12 wT-is ganmavlobaSi. saboloo 

Srobis Sedegad miRebuli produqtis tenianoba ar unda aRematebodes 5_7 %-s.  
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dabal saboloo tenianobamde (5_7 %) gamSrali produqti xasiaTdeba mniS-

vnelovani higroskopiulobiT, ris gamoc mas advilad SeuZlia garemodan ucxo su-

nisa da tenis absorbireba. amitom rododendronisagan miRebuli produqtis Senaxva 

unda moxdes sruli wesis dacviT, raTa gamoiricxos xarisxis gauaresebis SesaZle-

bloba. aRniSnulidan gamomdinare, rododendronis Srobis procesis dasrulebis-

Tanave saWiroa miRebuli produqciis dauyovnebliv SefuTva. SefuTva sasurvelia 

ganxorcieldes samfenian paketebSi an yuTebSi, romlebsac SigniT eqneba jer per-

gamentis qaRaldi, Semdeg folga, xolo garedan muyao an Cveulebrivi qaRaldi. 

 
 

daskvna 

kavkasiuri rododendronis gadamuSavebis axali teqnologia uzrunvelyofs 

mcenareul nedleulSi arsebuli sawyisi bioqimiuri Sedgenilobis (vitaminebi, fe-
noluri SenaerTebi da sxv.) maqsimalurad SenarCunebas. nedleulis daqucmacebis 

xarjze martivdeba saboloo produqciis moxmareba da iqmneba misi erTjeradi mox-
marebis paketebSi dafasoebis SesaZlebloba. miRebuli produqti xasiaTdeba kargi 

organoleptikuri maxasiaTeblebiT da maRali antioqsidanturi TvisebebiT. 
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NEW TECHNOLOGIES 
 
 

NEW PROCESSING TECHNOLOGY OF CAUCASUS RHODODENDRON  
V. Gvachliani, G. Kikalishvili, G. Gugulashvili.  
(Agrarian University of Georgia, Georgian Technical University) 

 
Resume. It is shown that the Caucasian rhododendron is distinguished by a particularly rich biochemical 

composition, which determines its many-sided positive impact on human health. From these raw materials, it 
is possible to produce food and medical and prophylactic products for sale both domestically and abroad. This 
requires the use and development of such technologies and processing equipment that can ensure the maximum 
preservation of all elements of raw materials useful for health. A new technology for processing rhododendron 
leaves is presented, with the use of which it is possible to produce high-quality end products.  

 
Key words: cutting-grinding; drying; fixation; rhododendron Caucasian; sorting.  

 
 
 

НОВЫЕ ТЕХНОЛОГИИ 
 

 

НОВАЯ ТЕХНОЛОГИЯ ПЕРЕРАБОТКИ КАВКАЗСКОГО РОДОДЕНДРОНА 

Гвачлиани В. В., Кикалишвили Г. Б., Гугулашвили Г. Л. 
(Аграрный университет Грузии, Грузинский технический университет) 

 
Резюме. Кавказский рододендрон отличается особо богатым биохимическим составом, что обу-

славливает его многостороннее положительное воздействие на здоровье человека. Из указанного сырья 
возможно производство пищевых и лечебно-профилактических продуктов для реализации как внутри 
страны, так и за рубежом. Для этого необходимо использование и разработка таких технологий и техно-
логического оборудования переработки, которые могут обеспечить максимальное сохранение всех по-
лезных для здоровья элементов сырья. Представлена новая технология переработки листьев рододенд-
рона, с использованием которой возможно производство высококачественной конечной продукции. 

 
Ключевые слова: кавказский рододендрон; резка-измельчение; сортирование; сушка; фиксация. 
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biopreparat `fitokatenas~ gavlena pomidvris fesvisa  

da rizosferos paTogen soko fuzariumze 

guliko dvali, leila zviadaZe, maia kobaxiZe, naili lomTaZe 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: Seswavlil iqna biopreparat fitokatenas gavlena pomidvris fesvisa da 

rizosferos paTogen soko fuzariumze. kvlevis Sedegad aRmoCnda, rom biopreparatis 

moqmedebam mkveTrad Seamcira paTogenebis, maT Soris fuzariumis, saerTo raodenoba 

rogorc mcenaris fesvze, ise rizosferoSi. miRebul iqna pomidori Zlieri fesvTa 

sistemiT, kargad ganviTarebuli ReroebiTა da jansaRi nayofebiT. 

 

sakvanZo sityvebi: biopreparati; paTogenebi; pomidori; rizosfero; soko; fito-

katena. 
 

 

Sesavali  

pomidori mniSvnelovani bostneuli kulturaa, romelic avaddeba sokovani, 

baqteriuli da virusuli daavadebebiT. sokovan daavadebaTa Soris gavrcelebulia 

fuzariozi, romlis gamomwvevia soko fuzariumi. fuzariozi Cndeba mcenaris 

ganviTarebis yvela fazaSi. daavadebis gamomwvevi soko cxovrobs niadagSi, vrcel-
deba mcenaris fesvTa sistemis irgvliv, fesvebze da rizosferoSi.D mcenareze 

moqmedebs fuzariumis mier gamoyofili toqsikuri nivTierebebi, romlebic grovdeba 

niadagSi da Zlier fiziologiur gavlenas axdens masze, ris Sedegadac fesvebi 

lpeba da mcenare iRupeba [1]. sokovani daavadebebis winaaRmdeg farTod gamoiyeneba 

qimiuri preparatebi – fungicidebi, magram garemos dabinZurebis mkveTri zrda da 

sasoflo-sameurneo produqtis xarisxis daqveiTeba ZiriTadad gamowveulia qimiuri 

preparatebis, maT Soris fungicidebis niadagSi SetaniT, ris gamoc mcirdeba 

niadagSi arsebuli sasargeblo mikroorganizmebis raodenoba. mcenareTa dacvis 

mizniT niadagSi mikrobiologiuri procesebis Seswavlam mkvlevrebs stimuli misca 

daenergaT biologiuri brZolis saSualebebi, kerZod biopreparatebi, romelTa 

SedgenilobaSi Semavali aqtiuri nivTierebebia mikroorganizmebi da maTi metabo-
litebi.  

biopreparatebi qimiuri preparatebisagan imiT gansxvavdeba, rom isini arc suf-
Ta Camdinar wyalSi ar grovdebian da arc mcenaresa da mis nayofebSi, rac ganapi-
robebs ekologiurad sufTa produqtis miRebas. amitomacaa niadagis mikroflorisa 

da mcenaris daavadebebis gamomwvev paTogenebze biopreparatebis gavlenis Seswavla 

erT-erTi aqtualuri sakiTxi garemos gajansaRebisa da ekologiurad sufTa pro-
duqtis misaRebad [2]. 



81 
 

Cveni kvlevis mizani iyo pomidvris fesvisa da rizosferos sokovani daavadebis 

gamomwvevi paTogeni soko fuzariemis gamoyofa da mis winaaRmdeg biologiuri brZo-
lis meTodis gamoyeneba; kerZod, saqarTveloSi mcenareTa biologiuri dacvis cen-
tris mier warmoebuli biopreparat fitokatenas gavlenis Seswavla, romelic aqtiuri 

nivTierebis saxiT Seicavs Pseudomonas fluorescens da masSi Semaval metabolitebs. 

 
 

ZiriTadi nawili 

cdebi tardeboda marneulis raionis sof. wereTelSi arsebul kerZo fermerul 

meurneobaSi, romelic awarmoebs sxvadsxva bostneul kulturas, maT Soris pomidv-
ris kulturas. sacdelad aRebuli iyo pomidvris jiSi `slivka torkoeli~. gamo-
kvleul iqna rogorc daumuSavebeli, ise damuSavebuli (CiTilebiT darguli) nia-
dagi. Seswavlil iqna masSi paTogeni sokoebisa da fesvis lpobis gamomwvwvi soko 

ფuზariumis saerTo raodenoba. paTogeni sokoebis saerTo raodenobis gaangariSeba 

xdeboda aTasobiT 1 g absoluturad mSral niadagSi. 

gamokvlevebiT dadginda, rom daumuSavebel niadagSi paTogeni sokoebis saerTo 

raodenoba iyo Zalze didi (400000), maT Soris dominant paTogens warmoadgenda 

fesvis lpobis gamomwvevi fuzariumi (205000). gamokvlevis Sedegi warmodgenilia 1-l 

cxrilSi. 
 

cxrili 1 

daumuSavebel niadagSi paTogeni sokoebis da Ffuzariumis  

saerTo raodenoba (aTasobiT 1 g absoluturad mSral niadagSi) 

nimuSis aRebis 

adgili 

sokoebis saerToO 

OOOraodenoba 

paTogeni sokoebis 

saerTo raodenoba 

fuzariumis sa- 

erTo raodenoba 

daumuSavebeli 

niadagiDA 500000 400000 205000 

F  

fuzariumis sufTa kulturebi gamoiyo m. litvinovis meTodiT (3). sufTa kul-

turis zrda-ganviTareba Seswavlil iqna rogorc xelovnur, ise bunebriv myar sakveb 

areebze _ Capekze, suslosa da kartofilze. iTeseboda suspenziebi 10-2, 10-3, 10-4 

ganzavebebiT.  

fuzariumis zrda-ganviTareba kargad Cans samive sakveb areze (nax. 1). 

 
nax. 1. fuzariumis ganviTareba sxvadasxva sakveb areze:  

A _ Capekze; B _ kartofilze; C _ susloze 
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Seswavlil iqna rogorc biopreparat fitokatenaTi damuSavebuli, ise daumu-

Savebeli pomidvris fesvis da rizosferos mikroflora. fitokatena gamoyenebul 

iqna xsnaris saxiT 2-jer mcenaris vegetaciis periodSi 15_20 dRis intervaliT. 

(doza: 3 l 2 %-iani xsnari 50 CiTilze). CiTilis fesvebi dargvis win muSavdeboda 

fitokatenas 2 %-ian xsnarSi. xelsayreli fonis Sesaqmnelad niadagSi Setanil iqna 

zemoaRniSnuli centris mier warmoebuli mikro- da makroelementebis Semcveli 

sasuqi `organika~ (doza: 3 l 2 %-iani xsnari 50 CiTilze). 

nimuSebi aRebul iqna mcenaris ganviTarebis yvavilobis fazaSi, radgan mcenare 

yvelaze aqtiurad aRniSnul fazaSi avaddeba. 

aRmoCnda, rom pomidvris fesvis lpobis gamomwvwvi soko fuzariumis da paToge-

nebis saerTo raodenoba gacilebiT meti iyo daumuSavebel niadagSi (cxrili 2). 

 

cxrili 2 

paTogeni sokoebisa da fuzariumis saerTo raodenoba pomidvris 

yvavilobis fazaSi (aTasobiT 1 g absoluturad mSral niadagSi) 

 Yyvavilobis faza 

aRebuli nimuSi fuzariumi paTogenebi 

saerTo 
raodenoba 

fesvi rizosfero 
 

saerTo 
raodenoba 

 fesvi rizo-
sfero 

sakontrolo 
biopreparatiT 
damuSavebis ga-
reSe 

120 65 55 261 140 121 

biopreparat 
fitokatenaTi 
damuSavebuli 

20 11 9 49 25 24 

 

fuzariumma gamoiwvia WurWel-sadinarebis sistemis dazianeba, gamtari konebis 

dacoba. aman Seaferxa pomidvris Rerosa da foTlebSi wylis miwodeba. amis Semdeg 

mcenareSi daeca turgori, ramac gamoiwvia mcenaris Wknoba da pomidvris nayofebis 

zrdis Seferxeba (nax. 2).  

 
nax. 2. fuzariumiT daavadebuli pomidori: A _ fesvi; B _ nayofi 



83 
 

fitokatenaTi damuSavebis Semdeg rogorc fesvze, ise rizosferoSi paToge-

nebisa da fuzariumis saerTo raodenoba sagrZnoblad Semcirda (cxrili 2). miRebul 

iqna mcenare Zlieri fesvTa sistemiT, kargad ganviTarebuli ReroTi, foTlebiT da 

jansaRi nayofebiT, rac imaze miuTiTebs, rom biopreparat fitokatenas Sedgeni-

lobaSi Semavali metabolitebi warmoadgens Zlier antagonistebs, romlebic moqme-

debs pomidvris daavadebis gamomwvev paTogenebsa da fuzariumze (nax. 3). 

 
nax. 3. biopreparat fitokatenas gavlena pomidorze: A _ fesvi; B _ nayofi 

 
 

daskvna 

amrigad, marneulis raionis niadagur-klimaturi pirobebisaTvis pomidvris ji-
Si `slivka torkoelis~ biopreparat fitokatenaTi damuSavebiT mkveTrad Semcirda 

rogorc paTogenebis, aseve fuzariumis saerTo raodenoba, ramac ganapiroba niada-
gisa da mcenaris gajansaReba. 

 

 
 

literatura _ REFERENCES _ ЛИТЕРАТУРА 

1. Системное использование препаратов на основе бактерий и грибов в защите растений и улучше-
нии микробиологического состава почв//Научный журнал КувГАУ, №105(01), 2015, с. 24-26.  

2. Штерн М. В., Джалилов Ф. У. и др. Биологическая защита растений. М.: Колосс, 2004, с.18-22. 
3. Возняковская Ю. М. Микрофлора растении. Штерншис М.В., Джалилов Ф.У. и др. Биологическая 

защита растений. М.: Колосс, 1969, с. 20-25. 
4. Бадей С.В. Штам Trichoderma lignorum НИИ ККМ ГНЦ ВВ ,,Вектор~ F5, используемый против 

фитопатогенных грибов и бактерий//Защита растений, №5, 1986, с. 10-11. 



84 
 

AGROBIOTECHNOLOGY 
 
 

THE INFLUENCE OF THE BIOPREPARATE `PHITOCATENA~ ON THE  
PATHOGENIC FUNGUS FUSARIUM OF THE TOMATO ROOT AND  
RHIZOSPHERE 
G. Dvali, L. Zviadadze, N. Lomtadze, M. Kobakhidze  
(Biotechnological Centre of Georgian Technical University) 

 
Resume. The influence of the biopreparate Phytocatena on the fungus Fusarium of the tomato root and 

rhizosphere has been studied. The study has shown that the biopreparate Phytocatena’s activity has signifi-
cantly decreased the total quantity of pathogenic fungi and fusarium development within the plant root and the 
rhizosphere as well. This has lead to a tomato that has a strong root system, well developed stems and a healthy 
plant product.  

 
Key words: biopreparate; fungi; Phyitokatena; patogens; rhizosphere; tomato.  

 
 
 

АГРОБИОТЕХНОЛОГИЯ 
 

 

ВЛИЯНИЕ БИОПРЕПАРАТА `ФИТОКАТЕНА~ НА ПАТОГЕННЫЕ ГРИБЫ ФУ-
ЗАРИУМ КОРНЕЙ И РИЗОСФЕРЫ ПОМИДОРОВ 

Двали Г. Ш., Звиададзе Л. Г., Кобахидзе М. Т., Ломтадзе Н. А. 
(Биотехнологический центр Грузинского технического университета) 

 
Резюме. Изучено влияние биопрепарата Фитокатена на патогенные грибы Фузариум корней и ри-

зосферы помидоров. В результате исследования установлено, что действие биопрерарата Фитокатен вы-
зывает резкое уменьшение общего количества патогенов и грибов Фузариум как на корнях растения, так 
и в ризосфере. Получены помидоры с сильной корневой системой, хорошо развитыми стеблями и здоро-
выми плодами. 

 
Ключевые слова: биопрепараты; грибы; патогенны; помидоры; ризосфера; Фитокатен. 
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kalciumis qloridisa da evkaliptis eqstraqtis zegavlena msxlis 

zogierTi jiSis Senaxvisunarianobaze 

Tamar SamaTava, merab JRenti, guliko dvali 

(saqarTvelos teqnikuri universitetis bioteqnologiis centri) 

 

 

reziume: Catarebuli gamokvlevebis Sedegebis mixedviT cxadi gaxda, rom eko-

logiurad sufTa xsnariT damuSavebisas msxlis sxvadasxva jiSis nimuSebSi sakon-

trolosTan SedarebiT Semcirebulia rogorc nayofis masis bunebrivi kleba da 

rbilobis gamuqeba, ise fiziologiuri daavadebebiTa da paTogenuri mikroorganiz-

mebiT gamowveuli danakargebi. 

aRsaniSnavia, rom damuSavebuli msxlis jiSebi (`samariobo~ da `konferensie~) 

sakontrolosTan SedarebiT ukeTesad Seinaxa 120 dRis ganmavlobaSi, Tumca ufro 

kargi Sedegi aCvena `konferensies~ jiSma, rac ganpirobebuli iyo msxlis jiSuri 

TvisebebiT. amasTan, unda iTqvas, rom Senaxvis bolos damuSavebuli msxlis nimuSebi 

gamoirCeoda ukeTesi sasaqonlo maCveneblebiT da kvebiTi RirebulebiT. 

 

sakvanZo sityvebi: evkaliptis eqstraqti; kalciumis qloridi; mikroorganizmebi; 

msxali; Senaxvisunarianoba. 
 

 

Sesavali  

msxali (Pyrus) erT-erTi uZvelesi xexilovani kulturaa vardisebrTa ojaxidan. 

saqarTveloSi msxali kargad xarobs da saukeTeso produqcias iZleva qarTlSi, 

kaxeTsa da mesxeTSi. msxlis kulturis farTo gavrcelebas xels uwyobs nayofis 

maRali kvebiTi Rirebuleba, msxmoiarobisa da simwifis xangrZlivi periodi, nayofis 

Senaxvisa da transportirebis kargi unari, nayofis gamoyenebis mravalferovneba 

(nedlad, xilfafis saxiT, wveni, kompoti, Ciri, sidri). Mmsxlis nayofs gansakuT-
rebul mniSvnelobas sZens nazi, erbosebr mdnari rbilobi, daxvewili aromati, 

Saqrisa da simJavis harmoniuli Sefardeba [1]. 

 

 
ZiriTadi nawili 

msxali Tavisi qimiuri Sedgenlobis gamo erT-erT yvelaze sasargeblo xiladaa 

miCneuli. igi Seicavs vitaminebs, polifenolebs, peqtinebs, organul mJavebs, naxSir-
wylebs, mikro- da makroelementebs. statistikurad msxali mesame adgilzea 

mniSvnelovan xeebs Soris da meoTxeze _ yvela tipis xils Soris [2]. 
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kvlevis mizani iyo xilis Senaxvis dros nedleulSi mimdinare procesebis 

Seswavla. msxlis Senaxvisunarianobis xangrZlivoba sxva faqtorebTan erTad didad 

aris damokidebuli mosavlis aRebis dros simwifis xarisxze, mokrefisa da trans-
portirebis wesebsa da pirobebze. umwifari msxali advilad iRebs zedapirul dam-
wvrobas, ikumSeba da uferuldeba, xolo zedmetad gadamwifebuli msxali skdeba da 

ziandeba CO-sagan [3]. nayofis simwifis dasadgenad mowmdeba msxlis simagre, rac 

SesaZlebelia ubralod TiTis daWeriT an penetrometriT. 

 nayofis biologiuri Taviseburebebi. Mmsxlis jiSebis umravlesobisaTvis Se-
naxvis optimaluri temeperaturaa 0+1 0C, fardobiTi tenianoba _ 85_95 %, xolo 

Senaxvis vada _ 5_6 Tve. civi klimatis pirobebSi mwife msxlis nayofebi ukeTesad 

inaxeba 15_16 0C da 70_75 % fardobiTi tenianobis pirobebSi. Mmsxals inaxaven aseve 

PГC-Si, romelic Seicavs 2_3 % CO2-s, 2_3 % O2-s, 94_96 % N2-s [8].  

msxlis jiSebis umetesoba damwifebis periodSi 20 °C temperaturaze klimaq-
teriuli tipis eTilens warmoqmnis. umwifari msxali (jiSidan gamomdinare) garkve-

ulwilad sensitiuria eTilenis mimarT. Uamitom mizanSeuwonelia msxlis Senaxva 

mwife xilTan an sxva iseT nedl produqtTan erTad, romelic eTilenis did dozas 

Seicavs. msxlis nayofis winaswari damuSaveba 100 μL eTileniT 20 °C temperaturaze 
72, 48, 24 sT-is ganmavlobaSi xels uwyobs damwifebas 3-dan 6 dRemde peridSi (gaaCnia 

saxeobas) [5]. gamoyofili eTilis spirtis maRali koncentracia (2 %-mde) damRup-

velad moqmedebs protoplazmaze da Senaxvis xangrZlivobaze [8]. mecnieruli kvle-

vis Sedegad dadgenilia, rom Cveulebriv atmosferul pirobebSi dabal temperatu-

raze xilis nayofSi SesaZlebelia rogorc nivTierebaTa cvlis procesis, ise mik-

roorganizmebis aqtiurobis Seneleba. ტemperaturis cvlilebის dros xdeba balan-

sirebulad mimdinare nivTierebaTa cvlis darRveva, rac pirdapir kavSirSia metab-

olizmis calkeul procesebTan. 

eqsperimentSi masis klebis gansasazRvravad gamoyenebul iqna produqciis sa-

kontrolo (fiqsirebuli) sinjis meTodi. cnobilia, rom masis kleba ori saxisaa: 

bunebrivi da paTologiuri. bunebrivi kleba ganpirobebulia nayofidan wylis aor-

TqlebiT da sunTqviT. Bbunebrivi klebis gamoangariSeba SesaZlebelia formuliT: 

 ( ) 100A B
A

  , 

sadac A fiqsirebuli sinjis masaa Senaxvis win; 

B _ masa Senaxvis dasrulebisas [8].  

eqsperimentuli kvlevis mizans warmoadgenda ekologiurad usafrTxo naerTis 

0,2 %-iani kalciumis qloridis (CaCl2) da 1 %-iani evkaliptis eqstraqtis kombini-
rebuli xsnaris moqmedebis gavlenis dadgena msxlis Senaxvisunarianobaze. cdis 

obieqtad gamoyenebuli iyo saqarTveloSi gavrcelebuli da introducirebuli msx-
lis ori jiSi `samariobo~ da `konferensie~.  

`samariobo~ jiSis msxali farTodaa gavrcelebuli saqarTvelos samrewvelo 

mexileobis raionebSi da umTavresad gvxvdeba sakarmidamo nakveTebze. simwifeSi igi 

Rebulobs moyviTalo-moyavisfro fers. wvrilmarcvlovani, mkvrivi rbilobi sakmaod 
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wvniania. simwifeSi Sedis zafxulSi. daavadebebis mimarT axasiaTebs saSualo gam-

Zleoba, gamorCeulia Tavisi kargi gemoTi, aromatiT da vitaminebis SemcvelobiT [6].  

`konferensie~ msxlis sakmaod Zveli jiSia, is gamoiyvanes britaneTis imperiaSi 

XIX saukunis bolos (1884_1885 ww.). aRniSnuli msxlis jiSi pirvelad wardgenil 

iqna britaneTis nacionalur konferenciaze 1885 wels da amitomac ewoda saxeli 

`konferensie~. momwvano-moyviTalo Seferilobis msxlisNnayofi mogrZo formisaa, 

Zalian tkbilia da wvniani, Seicavs limon-, vaSl- da mJaunmJavas; aseve mdidaria A, 

B da C jgufis vitaminebiT, saqarTveloSi gavrcelebulia Sida qarTlis safermero 

da sakarmidamo nakveTebze [7].E  

kvleva mimdinareobda saqarTvelos teqnikuri universitetis bioteqnologiis 

centrSi. eqsperimenti ganxorcielda macivarSi (POLAIR STANDARD), sadac msxlis 

nimuSebi Setanil iqna ssip soflis meurneobis jiRauras eqsperimentuli bazidan. 

sacdeli varianti damuSavda 0,2 %-iani kalciumis qloridis (CaCl2) da 1 %-iani 

evkaliptis eqstraqtis ekologiurad sufTa xsnariT, xolo sakontrolo varianti 

_ wyliT. eqspozicia _ 1_1,5 wT. Senaxvis win nimuSebi jer aiwona, Semdeg damuSavda 

zemoaRniSnuli xsnariT da Caiwyo 15_20 kg tevadobis yuTebSi yunwiT maRla. bolos 

moTavsda macivarSi 0+1 0C temperaturisa da 85_95 % fardobiTi tenianobis piro-
bebSi. Senaxvis periodi gagrZelda 5 Tve. am xnis ganmavlobaSi dakvirveba mimdi-
nareobdaOBDmsxlis masis klebaze, fiziologiur da mikrobiologiur daavadebebze.  

damuSavebuli msxlis nayofebis masis klebaze dakvirvebam aCvena, rom `sama-
riobo~ jiSis msxali dasawyisSi iwonida A=5.450 g-s, Senaxvis bolos _ B=4.908 g-s. 
masis klebam Seadgina 0.542 g, xolo sakontrolo variantSi _ 1.564 g, rac 1.022 g-iT 

meti danakargia damuSavebul nimuSebTan SedarebiT. “konferensies” SemTxvevaSi 

damuSavebul variantSi, roca A =5.530 g-s, B=4.814 g-s, masis kleba iyo 0.716 g, sa-
kontrolo variantSi ki _ 1.541 g, rac 0.825 g-iT metia damuSavebulTan SedarebiT. 

Senaxis dros orive jiSis msxalSi SeiniSneboda daavadebuli nayofebi. daava-
debis gamomwvevi paTogenebis Sesaswavlad Catarda mikrobiologiuri analizi. 

msxlis nayofebidan gamoyofili sokoebis raodenoba ganisazRvra ganzavebis me-
TodiT (1:10, 1:100). sakvebad gamoyenebul iqna Capekisa da kartofilis myari sakvebi 

areebi. Mmoxda sokoebis identificireba – Seswavlil iqna maTi kulturuli da 

morfofologiuri niSan-Tvisebebi. 

 

 
nax. 1. damuSavebuli msxlis nayofebi Senaxvidan 120 dRis Semdeg 
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mikroskopiT 2-jer iqna daTvalierebuli sufTa kulturebi: axalgazrda (1_3-

dRiani) da Zveli (7_10-dRiani), riTac SesaZlebeli gaxda maTi morfologiuri Ta-
viseburebis dadgena ganviTarebis me-2 stadiaSi. gamoyofil mikrobTa ujredebi maTi 

SeRebvisa da gadidebis Semdeg kargad Canda mikroskopSi (40X-2500 profesional infinity 
Trinocular Compound Microscope sku:T 690 C). mikrobTa damaxasiaTebeli niSnebi ganisazRvra 

m. litvinovis meTodiT [9]. aRmoCnda, rom daavadebis gamomwvevi mikroorganizmebi 

miekuTvnebodnen paTogen sokoebs _ Penicillium expansum, Botrytis cinerea, Cladosporium (nax-

ebi 2 _ 5).  

 
 nax. 2. “samariobo” jiSis msxlis damuSavebuli da sakontrolo nimSebi 

 

 

 

nax 3. Penicilium expansum nax. 4. Botrytis cinerea 
 

 
 5. Cladosporium herbarum  
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Catarebuli kvlevis Sedegad gamovloinda, rom 0,2 %-iani CaCl2 +1 %-iani evka-
liptis eqstraqtis kombinirebuli xsnari amcirebs paTogenuri sokoebiT gamowve-

uli daavadebebის ganviTarebas. magaliTad, `samariobo~ jiSis msxlis Penicillium ex-

pansum-iT gamowveuli danakargebi sakontrolosTan SedarebiT Semcirda 17 %-iT, 

xolo `konferensies~ jiSis msxlisa _ 16 %-iT. Botrytis cinerea-s SemTxvevaSi `samario-
boSi~ sakontrolosTan SedarebiT danakargebi Semcirda 18 %-iT, xolo `konferen-
sieSi~ _ 20 %-iT. soko Cladosporium-is paTogenuri sokoebiT gamowveuli danakargebi 

`samarioboSi~ Semcirda 25 %-iT, xolo `konferensieSi~ _ 23 %-iT (ix. cxrili). 

 
Eekologiurad sufTa xsnaris gavlena msxlis daavadebebis  

gamomwvev mikroorganizmebze 
jiSi Penicillium expansum, % botrytis cinerea,  % Cladosporium, % 

„samariobo“    
 sakontrolo 52 62 51 
0.2 %-iani CaCl2+1 % -
iani evkaliptis 
eqstraqti 

 
35 

 
44 

 
26 

„konferensie“    
sakontrolo 55 63 52 
0.2 %-iani CaCl2+1 % -
iani evkaliptis 
eqstraqti 

 
39 

 
43 

 
29 

 
 

daskvna 

zemoaRniSnulidan gamomdinare, SeiZleba iTqvas, rom eqsperimentSi gamoyene-
bulma kombinirebulma xsnarma dadebiTad imoqmeda samive paTogenuri sokoTi gamo-
wveuli daavadebebis daTrgunvaze, magram ufro efeqturi aRmoCnda soko Cladosporium-

is SemTxvevaSi. A 

aRsaniSnavia, rom kombinirebuli xsnariT damuSavebul nimuSebSi rbilobis ga-
muqeba `samariobos~ SemTxvevaSi ganisazRvra 11 %-iT, xolo `konferensies~ SemTxve-
vaSi _ 8 %-iT. sakontrolo variantebSi rbilobis gamuqebam Seadgina 14_17 % Sena-
xvidan 120 dRis Semdeg. 

eqsperimentma aCvena, rom ekologirad sufTa xsnariT damuSavebuli msxlis 

orive jiSis Senaxvis vadam Seadgina 120 dRe, rac 1,5 TviT metia sakontrolo vari-
antTan SedarebiT (75 dRe). xolo fiziologiuri daavadebebiT da paTogenuri so-
koebiT gamowveuli danakargebi Semcirda 6.0_8.0 %-iT sakontrolo variantTan Se-
darebiT. 
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AGROBIOTECHNOLOGY 
 
 

EFFECT OF CALCIUM CHLORIDE AND EUCALYPTUS EXTRACT ON THE  
STORAGE ABILITY OF PEAR 
T. Shamatava, M. Zhgenti, G. Dvali  
(Biotechnological Center of Georgian Technical University) 

 
Resume. According to the research results, it’s clearly actual that in comparison with unprocessed sam-

ples, the diminution in pulp darkening and natural mass loss in different species of pear is less if processed by 
environmentally safe solution. Also, the diminution of physiological and pathogenic microorganisms is less in 
different species of pear. 

Consequently, both species (`Samariobo~ and `Conference~) of prosessed pear were preserved in a bet-
ter way during 120 days. However, `Conference~ showed better result which was conditioned on better char-
acteristics of `Conference~.  

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 comodity value indexes.  

 
Key words: calcium chloride; eucalyptus extract; microorganisms; pear; storage ability. 

 
 

АГРОБИОТЕХНОЛОГИЯ 
 

 

ВЛИЯНИЕ РАСТВОРА ХЛОРИДА КАЛЬЦИЯ И ЭКСТРАКТА ЭВКАЛИПТА НА 
КАЧЕСТВО СОХРОНЯЕМОСТИ НЕКОТОРЫХ СОРТОВ ГРУШ 

Шаматава Т. Р., Жгенти М. С., Двали Г. Ш. 
(Центр биотехнологии Грузинского технического университета) 

 
Резюме. Исследования показали, что в образцах груш различных сортов, обработанных экологи-

чески чистым раствором, как естественная убыль, так и потемнение мякости уменьшились по сравнению 
с контрольным вариантом; также снизились потери от физиологических заболеваний и патогенных гри-
бов. 

Следует отметить, что по сравнению с контрольным вариантом оба сорта (`Самариобо~ и `Конфе-
ренсие~) обработанных груш лучше сохранялись в течение 120 дней; но сорт `Конференсие~ показал 
лучшие результаты, что, вероятно, связано с природными характеристиками сорта. При этом образцы, 
обработанные комбинированным раствором в конце срока хранения, имеют большую пищевую и товар-
ную ценность, чем в контрольном варианте. 

 
Ключевые слова: груша; микроорганизмы; хлорид кальция; хранение; эвкалиптовый экстракт. 
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msubuqi mrewveloba 

 

 

cxeli vulkanizaciisa da Camosxmis meTodis gamoyenebis dros  
wnex-formebis dagegmarebis meTodika 

TinaTin maRlakeliZe, peter Smidti,Pstefano roteli 

(ak. wereTlis saxelmwifo universiteti, saerTaSoriso asociacia  

`ST-GEORGITALI~) 

 

 

reziume: ganxilulia cxeli vulkanizaciis da Camosxmis meTodiT fexsacmlis 

damzadebisas saWiro wnex-formebis dagegmarebis Tanmimdevroba, romelic iwyeba 

mosaWimi kalapotebidan ganivi Wrilis Targebis aRebiT da Sesabamisi kvalis 

proeqciis agebiT, Semdeg grZeldeba matricisa da puansonis mrudebis gansazRvriT, 

romliTac zustdeba wnex-formis ZiriTadi nawilebis maRlivi zomebi, da mTavrdeba 

sacdeli wnex-formebis kompleqtis naxazebiს dadgeniT.  

teqnologiuri monacemebis gaTvaliswinebiT SemuSavebulia Tanmimdevroba, 

rogor unda dazustdes sacdeli wnex-formebis kompleqtis naxazebi, aigos sacdeli 

wnex-forma, Catardes misi gamocda da wnex-formisa da Targebis koreqtirebul 

naxazebze dayrdnobiT moxdes wnex-formebisa da Targebis geometriuli elementebis 

gaangariSeba. 

 

sakvanZo sityvebi: ganivi Wrili; koreqtireba; proeqcia; wnex-forma. 
 

 

Sesavali  

wnex-formebis dagegmareba iwyeba mosaWimi kalapotebidan ganivi Wrilis Tar-
gebis aRebiT; saSualo, gare da Siga mrudebisa da kalapotis kvalis proeqciis 

agebiT. zedapirze SemoWeris wnex-formebis SemTxvevaSi damatebiT xdeba wnex-formis 

kalapotze SemoWeris Targis aReba. Tu muSa kalapoti wnexisaa, maSin saWiroa misi 

koreqtireba, kerZod, zeda nawilis moculobis Semcireba moWimuli namzadis Camo-

cmis gasaadvileblad. koreqtireba ar sWirdeba mosaWim kalapotebs, romlebzec 

dawnexis garda, sruldeba fexsacmlis moWimvisa da formirebis procesi. 

Semdegi etapia matricis naxazebis Sedgena. kalapotis mrudebisa da damkveTis 

mier warmodgenili teqnologiuri monacemebis mixedviT ageben saSualo nomris 

matricisa da puansonis mrudebs, gansazRvraven wnex-formis ZiriTadi nawilebis 

maRliv zomebs da adgenen sacdeli wnex-formebis kompleqtis naxazebs. sacdel wnex-

formasa da Targebs amzadeben SemuSavebuli naxazebis mixedviT da misi gamocdis 

Semdeg axdenen wnex-formisa da Targebis naxazebis koreqtirebas. zogjer koreqti-

reba grZeldeba manam, sanam dadebiT Sedegs ar miaRweven. 
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sacdeli wnex-formebis Semowmebis Semdeg iwyeba yvela nomrisaTvis naxazebis 

Sedgena, wnex-formebisa da Targebis geometriuli elementebis gaangariSeba da 

dazusteba. 

 

 
ZiriTadi nawili 

seriuli warmoebis wnex-formebis dagegmarebisaTvis saWiro teqnikuri moTxov-
nebi: 

 wnex-formaSi fexsacmlis Ziris yvela geometriuli elementi unda damzaddes 

fexsacmlis warmodgenili nimuSisa da sawyisi monacemebis mixedviT;  

 wnexis kalapoti masze Camocmuli fexsacmlis zedapirTan erTad mWidrod unda 

miekras naxevarmatricis profils, raTa Tavidan iqnes acilebuli wnex-formidan 

gamonawnexis gamoJonva; 

 gverdiTi SemoWeris wnex-formebSi naxevarmatricis tuCebis dagegmareba unda 

moxdes fexsacmlis namzadis deformaciis gaTvaliswinebiT; 

 lanCis kidesa da kvalze datanili naxati, safirmo da sasaqonlo niSnebi zus-

tad unda Seesabamebodes sasurvel (SekveTil an sacdel-eqsperimentul) damtki-

cebul fexsacmlis makets; 

 rezinis narevis formirebisa da polimerebis plastifikaciis procesSi matri-

cebi unda iketebodes mWidrod, raTa ar moxdes rezinis narevisa da polimerebis 

gamoJonva. 

fexsacmelebis damzadebisas mizanSewonilia danawevrebuli kalapotebis ga-
moyeneba, radgan igi amartivebs fexsacmlis namzadis kalapotze Camocmisa da moxs-
nis process, uzrunvelyofs daxurul matricebSi fexsacmlis swor mdgomareobaSi 

dafiqsirebas. 

fexsacmlis damzadebis teqnologiur procesSi SesaZlebelia gamoikveTos mTe-
li rigi damatebiTi moTxovnebi, romelTa gaTvaliswineba aucilebelia sacdeli 

wnex-formebis dagegmarebisas. 

dagegmarebis drosa da xarisxze moqmedi erT-erTi ZiriTadi faqtoria dam-
kveTisa da Semsruleblis mier sworad Sedgenili da SeTanxmebuli sawyisi mona-
cemebi. dagegmarebis dawyebamde sruldeba kalapotis axal fasonTan dakavSirebuli 

samuSao da zustdeba fexsacmlis damzadebis teqnologia. damtkicebuli modeli 

warmoadgens sawyisi monacemebis ZiriTad elements damgegmarebeli organizaci-
isaTvis. 

sawyisi monacemebi Sedgeba wnex-formebis dagegmarebis teqnologiuri da-

valebisagan. fexsacmlis saSualo nomris dagegmarebisaTvis saWiro yvela masalas 

Semsrulebels awvdis damkveTi. fexsacmlis saSualo nomrisaTvis davalebaSi unda 

mieTiTos: 

 fexsacmlis fasoni, nomeri, sisrule da sqes-asakobrivi asortimenti; 

 im danadgaris markis dasaxeleba da gamoSvebis weli, romlisTvisac unda dageg-

mardes wnex-forma; 
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 rezinis tipi (monoliTuri, forovani, tyavismagvari da a.S.); 

 danadgaris muSaobis reJimi. 

sawyisi masalebis ricxvSi Sedis: 

 kalapotis kvalis Targebi fexsacmlis yvela nomerze; 

 kalapotis grZivi profilis Targebi fexsacmlis yvela nomerze; 

 mosaWimi kalapotis modelis marjvena naxevarwyvilis saetalono nimuSi;  

 RabaSis marjvena naxevarwyvilis nimuSi; 

 vulkanizaciis procesisaTvis gamzadebuli eqvsi wyvili fexsacmlidan erTi 

naxevarwyvili Camocmuli unda iyos mosaWim kalapotze da aRWurvili yvela 

detaliT (Semavseblis CaTvliT); 

 fexsacmlis erTi naxevarwyvilis maketi, romlis Ziric Sesrulebuli iqneba im 

zomebsa da formaSi, rogoric unda iyos igi vulkanizaciis Semdeg; 

 cxvirqvedis erTi wyvilis nimuSi; 

 saquslaris erTi wyvilis nimuSi; 

 Semavseblis erTi wyvilis nimuSi; 

 fexsacmlis kvalis gasaformebeli suraTis naxazebi safirmo niSnis gansazRv-

ruli adgilmdebareobis CvenebiT (fexsacmlis kvalis gaformebis nimuSi moce-

mulia 1-l nax-ze); 

 lanCis kidis daWdevebis nimuSi, romelic Sesrulebuli unda iyos 40 x 50 mm 
zomis liTonis firfitaze;  

 puansonis daWdevebis nimuSi, romelic Sesrulebuli unda iyos 40 x 50 mm zomis 
liTTonis firfitaze; 

 fexsacmlis yvela detali masalisa da sisqis CvenebiT. 

 
nax. 1. fexsacmlis Ziris naxazis gaformebis sqema 
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1-l cxrilSi mocemulia fexsacmlis saSualo nomris CamonaTvali standartis 

(ГОСТ 3927) mixedviT. 

cxrili 1 

fexsacmlis saSualo nomrebi 

jgufi fexsacmlis sqesi saSualo nomeri sisrule kalapotis kvalis 

sigrZe 

9 mamakacis  265 4 216 

8 qalis 235 3-4 240 

 

kalapotis kvalis profilis Targebi unda gamoiWras mkvrivi muyaos an TuTiis 

firfitisagan. maTze datanili unda iyos warwerebi fexsacmlis damkveTis 

dasaxelebiT, fexsacmlis nomris, sisrulis da fasonis CvenebiT. 

kalapotis etalonur nimuSs waredgineba gansakuTrebuli moTxovnebi, radganac 

igi aris kalapotisa da naxevarmatricebis muSa xazebis asagebad saWiro ZiriTadi 

wyaro. kalapotis etalonuri nimuSi unda Semowmdes kvalis konturis, grZivi pro-

filis, ganivi Wrilisa da moculobiTi zomebis mixedviT standartis Sesabamisad. 

mza fexsacmlis maketis lanCis kvalis da kidis suraTi zustad unda Seesabamebodes 

warmodgenil nimuSs, garegnulad ki unda iyos iseTive, rogoric iqneba fexsacmeli 

masze Ziris cxeli vulkanizaciiT Camosxmis Semdeg. maketis damzadebis teqnologia 

maqsimalurad unda miuaxlovdes fexsacmlis masobrivi warmoebis teqnologias. 

xSirad fexsacmlis maketi gamoiyeneba wnex-formis seriuli damzadebisas puansonsa 

da matricaze suraTis dasazusteblad, fexsacmlis kvalisa da wnex-formis Sesabam-

isi elementebis anabeWdebis Sedarebis safuZvelze. 

wnex-formis kalapotis, puansonisa da naxevarmatricebis geometriuli maxasi-

aTeblebi. kalapotis zedapiris geometriuli elementebi. kalapotis grafikuli 

gamosaxvis safuZvels warmoadgens marTkuTxa koordinatTa sistema. kalapotis 

asagebad gamoiyeneba sami ZiriTadi sibrtye:  

I _ horizontalluri;  

II _ grZiv-vertikaluri;  

III _ ganivi; 

me-2 nax-ze gamosaxulia kalapotis sqema zemoaRniSnul samive sibrtyeSi [1, 2]. 

 
  

nax. 2. kalapotis ganlagebis sqema sam ZiriTad sibrtyeSi:  

I _ horizontaluri; II _ grZiv-vertikalur; III _ ganivi 
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hotizontalur sibrtyeSi kalapotis agebis safuZvelia kalapotis kvalis wi-

bos A da Б wertilebze mdebare sibrtye, romelic Seesabameba naxevarmatricebis 

gaxsnis xazs. igi kalapotis kvalis konaTas nawilis yvelaze gamoSverili B da Г 
wertilebidan erTnair H simaRleze mdebareobs. naxevarmatricebis gaxsnis xazi ga-

dis kalapotis kvalis, cxvirisa da quslis yvelaze ukidures A da Б wertilebze. 

grZiv-vertikaluri sibrtyis asagebad gamoiyeneba is sibrtye, romelic A wertilSi 

gadis da danarCeni ori sibrtyis perpendikularulia. zomis aTvla SeiZleba 

daiwyos Б wertilSi gamavali sibrtyidanac. kalapotis horizontalur Wrils age-

ben ZiriTadi horizontaluri sibrtyis paralelurad. grZiv-vertikaluri sibrtyeebi 

ZiriTadi grZiv-vertikaluri Wrilis paralelurebia, xolo ganiv-vertikaluri 

sibrtyeebi _ ZiriTadi ganiv-vertikaluri Wrilis paraleluri.  

kalapotis zedapiris asagebad gamoyenebul ZiriTad geometriul elementebs 

miekuTvneba: naxevarmatricebis gaxsnis xazi, kalapotis kvalis ganaSali, kalapotis 

kvalis ZiriTadi horizontaluri sibrtyis proeqcia, kalapotis saSualo grZivi 

profili, kalapotis Siga grZivi profili, kalapotis gare wibos profili, kala-

potis Siga wibos profili, kalapotis ganivi Wrili, A da Б wertilebze gamavali 

xazi. 

kalapotis modelis moniSvna. kalapotis Siga da gare wibos saSualo profi-

lebis asagebad saWiro koordinatebis aReba xdeba saSualo nomris kalapotidan, 

xolo moniSvna da kalapotis mrudebis ageba _ horizontalur, ganiv da grZiv-

vertikalur sibrtyeSi. 

Tavidan modelis zedapirze atareben am sibrtyeebis gadamkveT xazebs. ZiriTadi 

horizontaluri da grZiv-vertikaluri sibrtyeebis gadakveTis xazad iTvleba A da Б wertilebze gamavali xazi. ZiriTadi grZiv-vertikaluri sibrtye warmoadgens naxe-

varmatricebis gaxsnis sibrtyes, xolo masze gamavali agebis xazi mdebareobs am 

sibrtyeze da gadis A da Б wertilebze.  

specialur samarjvSi modelis Camagreba xdeba ise, rom kalapotis kvalis wibo 

moeqces quslisa da cxviris nawilSi erT simaRleze. aseve erT simaRleze unda 

iyos ori umaRlesi wertili B da Г (nax. 3).  
kalapotis kvalis wibos irgvliv Stangenraismusis SemotarebiT Semoxazaven 

ZiriTadi horizontaluri sibrtyis xazs. 
 

 
 nax. 3. kalapotis dayeneba ZiriTadi horizontaluri sibrtyis mimarT 
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ZiriTadi grZiv-vertikaluri sibrtye mdebareobs ZiriTadi horizontaluri sibr-

tyis mimarT 900-ze da gadakveTis xazi gadis A da Б wertilebze. samarjvs kalapoti-

anad Semoabruneben 900-iT da kalapots ayeneben ise, rom A da Б wertilebi erT doneze 

iyos. am wertilebze gavliT kalapotis irgvliv Semoxazaven ZiriTad grZiv-

vertikaluri sibrtyis xazs da amis Semdeg iwyeben ganaSalis agebas: xazebs (anu 

horizontaluri Wrilis zedapiris xazebs) atareben ZiriTadi horizontaluri 

sibrtyidan kalapotis simaRleze 7 mm-iT zeviT da qveviT (nax. 4, a). sidide 7 mm 

mudmivia yvela saxis kalapotisaTvis, rac wnex-formis kalapotis dagegmarebisas uz-

runvelyofs profilebisa da Wrilebis saWiro sizustes.  

 
 nax. 4. kalapotis moniSvna 

 

grZivi vertikaluri sibrtyis mimarT modelis moniSvnas axdenen kvlav 7 mm-is 

dacilebiT zeviT da qveviT naxevarmatricebis gaxsnis xazidan (nax. 4, b). ganivi 

Wrilis xazebis gasatareblad kalapots ayeneben ise, rom xazi АБ (nax. 2) gadiodes 
mosaniSni filis zedapiris perpendikularul sibrtyeSi (nax. 4, g). ganivi Wrilis 

raodenoba damokidebulia fexsacmlis saxeobaze da warmoadgens mudmiv sidides 

fexsacmlis TiToeuli saxeobisaTvis. 

kalapotis kvalis proeqciis sigrZes Lyofen tol nawilebad. mamakacis fexsa-

cmlis SemTxvevaSi 30; qalis – 25; biWis, gogonas, (skolis asakis) – 20; skolamdeli 

asakisa da Cvili bavSvebis – 15 nawilad. Tu danayofTa ricxvi tolia n-is, xolo 

Wrilis raodenobaa S, maSin 1S n  . magaliTad, qalis kalapotebisaTvis 25 1S   ,  

e. i. 24S  . 

kalapotis kvalis proeqciis sigrZis saWiro L nawilad danawevrebis Semdeg 

miiReba TiToeuli Wrilis erTi sigrZe, bolo Wrilis dacileba xdeba naSTis gaT-

valiswinebiT. magaliTad, Tu qalis fexsacmlis kvalis sigrZea 232,55L   mm, misi 

gayofiT : 25h -ze miiReba TiToeuli Wrilis dacilebis manZili 232,55: 25 9,3L   mm 

da 0,05 mm naSTi. amitom bolo Wrili winasagan dacilebuli iqneba 9,3 0,05 9,35  mm-

iT. 

ganivi Wrilebis aTvla SeiZleba daiwyos rogorc cxviris, ise quslis nawi-

lidan. 
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kalapotis modelis muSa xazebis gazomva da ageba. arsebobs kalapotis mod-

elidan zomebis aRebis ori meTodi. pirveli meTodis dros moniSvnis Semdeg models 

zomaven imave samarjvze, romelzedac moxda moniSvna. ZiriTadi horizontaluri 

sibrtyis mimarT TiToeul ganiv WrilSi zomaven: saSualo grZivi profilis gare 

wibos profilis, Siga wibos profilisa da kalapotis kvalis ganivi Wrilis pro-

filis wertilebis koordinatebs. 

ZiriTadi grZiv-vertikaluri sibrtyidan xdeba kvalis konturis wibos wer-

tilebis koordinatebis gazomva cxvirisa da quslis nawilis pirvel sam wertilSi. 

kamarisa da konaTas nawilSi gazomvas iwyeben ori Wrilis Semdeg. wnexis kal-

apotebis dagegmarebis SemTxvevaSi, Tu xdeba iseTi kalapotis dagegmareba, romel-

zedac mimdinareobs rogorc dawnexa, ise formirebac, maSin konaTas da kamaris 

nawilSi zomebis aReba unda moxdes erTi Wrilis Semdeg.  

gazomvis Sedegebi SeaqvT specialur cxrilebSi. 

profilebisa da ganivi Wrilebis wertilebis koordinatebis zomebis aRebis 

Semdeg iwyeba saSualo, Siga da gare profilebis, ganivi Wrilisa da kalapotis 

kvalis proeqciis Targebis ageba.  

Targebis mrudebis grafikuli ageba xorcieldeba 1:1 masStabiT. mdovre mru-

debis misaRebad saWiroa koordinatebis zomebis koreqtireba. kalapotis kvalis 

proeqciis Targebi igeba kalapotis RerZula xazis gatarebiT, romlis perpendiku-

larulad gadazomaven kalapotis sigrZes, daitanen bades imave bijiTa da Wrilebis 

raodenobiT, rogorc modelzea (nax. 5, a).  

 
 nax. 5. kvalis proeqciis Sablonis ageba 

 

Tu kalapotis modelze moniSvna dawyebulia quslis nawilidan, maSin konturis 

Targzedac moniSvnebi iwyeba aseve quslis nawilidan da piriqiT. cxvirisa da 

quslis nawilSi mrudebis modelTan ufro metad miaxloebis mizniT atareben 

damatebiT xazebs 3,5 mm bijiT (nax. 5, b). 

quslis nawilis konturis ageba (n-1) kveTamde SeiZleba agreTve rkalis saSu-

alebiT, romlis radiusi (R) ganisazRvreba formuliT: 
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sadac R quslis nawilis radiusia; 

1 1na n    WrilSi RerZidan gare konturamde dacileba; 

1 1nb n    WrilSi RerZidan Siga konturamde dacileba;  

nL – kvalis proeqciis sigrZe; 

1nL  – cxviris nawilidan ( 1n  ) kveTamde manZili. 

quslis nawilSi radiusis (R) gansazRvris magaliTi mocemulia me-5 g nax-ze. a 
da b koordinatebs pouloben kalapotis modelis gazomvis Sedegad. kalapotis saS-

ualo profilis Targis asagebad atareben agebis xazs, xolo kvalis proeqciis 

sigrZes yofen kalapotis modelis Wrilebis analogiurad. Targis agebis masStabia 

1:1.  

h da c wertilebis koordinatebi (nax. 6, a) miiReba ZiriTadi grZiv-vertikaluri 

sibrtyis WrilSi modelis gazomvis Sedegad. cxvirisa da quslis nawilSi profilis 

mrudis wertilis gansazRvrisaTvis axdenen damxmare agebebs (nax. 6, b). Tu Targi 

gaTvaliswinebulia maRalcxviriani fexsacmlisaTvis, maSin simaRles (h1) yofen xuT 

tol nawilad, gadakveTis wertilebidan atareben horizontalur xazebs da gadaz-

omaven a monakveTs pirveli Wrilidan. Tu cxviri dabalia, maSin L25 monakveTis 

sigrZes yofen xuT tol nawilad, gadakveTis wertilebidan aRmarTaven vertikalur 

xazebs da gadazomaven h monakveTs (nax. 6, b). quslis nawilSi 7 mm-is manZilze 

atareben agebis paralelur xazebs da gadazomaven a monakveTebs bolo ganivi Wri-

lidan (nax. 6, g). 

 

 
nax. 6. AsaSualo profilis Targis ageba: a _ h da c wertilebis koordinatebi;  

b _ damxmare agebebi; g _ agebis paraleluri xazebi 
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kalapotis wibos gare profilis ageba iwyeba agebis xazis gatarebiT (nax. 7). 

gadazomaven saWiro raodenobis Wrilebs, romelTa raodenoba tolia kalapotis 

modelze moniSnuli raodenobisa. aTvla iwyeba cxvirisa da quslis nawilidan 

pirveldawyebiTi moniSvnis Sesabamisad. Semdeg gadazomaven x wertilis koordi-

natebs, romlebic ganlagdeba agebis xazis zeviT da qveviT. Tu dacileba quslis 

nawilis wertilebs Soris umniSvneloa, maSin axdenen profilis saWiro kore-

qtirebas misi agebis xazis quslis nawilTan gaTanabrebiT. 

 
nax. 7. Siga wibos profilis ageba  

  

kalapotis wibos Siga profilis ageba sruldeba gare konturis analogiurad. 

kalapotis ganivi Wrilis moniSvnas iwyeben agebis xazebis dataniT (nax. 8, b). Semdeg 

900-iani°kuTxiT atareben naxevarmatricebis gaxsnis xazs. agebis xazis marjvniv da 

marcxniv gaxsnis xazidan gadazomaven t wertilis koordinatebs 7 mm-is dacilebiT, 

rac Seesabameba kalapotis modelis moniSvnis bijs. 

agebis xazis zeviT gadazomaven K wertilis koordinatebs. a sidide aris dac-
ileba gaxsnis xazidan kalapotis wibos gare profilis xazamde mocemul WrilSi, 

xolo b sidide _ dacileba gaxsnis xazidan kalapotis wibos Siga profilis xa-

zamde.  

a da b sidideebi unda iyos erTmaneTis toli ganivi kveTis. kalapotis kvalis 

proeqciis Targebze x sidide gadaizomeba agebis xazis zeviT an qveviT da tolia 

kalapotis wibos gare profilis Targis Sesabamisi sididis. Tu gare profilis 

Targze 18 3,55x  mm, maSin x kalapotis gare profilis me-18 ganiv kveTaze misi sidide 

aseve 3,55 mm-is toli iqneba. analogiuri meTodiT ganisazRvreba Y sidide (agebis 

xazidan kalapotis kvalis wibos Siga profilis xazamde dacileba). 

c sidide Seesabameba agebis xazidan kalapotis saSualo profilis xazamde 

dacilebasa da saSualo profilis Targis c sidides. 
gaxsnis sibrtyis zeda nawilSi Targs SemosazRvraven h sididiT, romelic 

aseve tolia saSualo profilis Targis Sesabamisi Wrilis sididis. 

horizontalur sibrtyeSi gaxsnis xazidan zomebi kalapotis gare (m) da Siga 

(n) mxaris xazamde, vertikaluri sibrtyis yvela sxva zomasTan erTad ganisazRvreba 

kalapotis modelis zomebis mixedviT. 

me-8 a nax-ze mocemulia me-18 ganivi kveTis Targis agebis magaliTi. kvalis 

sigrZis gaswvriv zomebis aReba iwyeba quslis nawilidan. yvela Targis agebis 
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dasrulebis Semdeg muSa naxazebi gadaecema laboratorias, sadac mzaddeba saSu-

alo nomris Targebis kompleqti, xolo Semdeg liTonis kalapoti. Targebis dam-

zadebis procesSi SeiZleba gamovlindes Secdomebi, romlebic daSvebuli iyo mod-

elis gazomvisa da kalapotis mrudebis agebis procesSi. am Secdomebis gaT-

valiswinebiT xdeba naxazebisa da Targebis Sesworeba. 

mosaWimi kalapotidan zomebis aRebis meore meTodi aRwerili meTodisagan gan-

sxvavdeba imiT, rom moniSvnebis Semdeg laboratoriaSi mzaddeba kontrTargebi 

yvela WrilisaTvis. kontrTargebis damzadebis gamartivebis mizniT isini mzaddeba 

cal-calke kalapotis Siga da gare mxarisaTvis, xolo gaxsnis xazi gadis ZiriTadi 

grZivi vertikaluri sibrtyis vertikalurad (nax. 8, b). kontrTargis qveda mxare 

sruldeba gaxsnis xazidan 900-iani kuTxiT. 

 kontrTargebis xazebi gaxsnis xazTan erTad warmoadgens bazas Semdgomi gaz-

omvebisaTvis. agebis xazi gaxsnis xazis mimarT kontrTargze aseve 900-iani kuTxiT 

mdebareobs.  

 
nax. 8. kalapotis ganivi Wrilis Targisa da kontrTargis ageba 

  

 kalapotis grZivi kveTis Targebis asagebad iReben 1,0 mm sisqis firfitas, 

romelzec adeben saWiro Wrilis kontrTargs da moniSnaven mTlian perimetrze. 

winaswari damuSavebis Semdeg mas zustad Seusabameben kontrTargs. gamzadebul 

Targze gadaaqvT rogorc agebis xazi, ise 7 mm-iT dacilebuli horizontaluri 

xazebi. Targebi warmoadgens etalons Wrilis koreqtirebisas. 

Targebze vertikalur xazebs atareben agebis xazis perpendikularulad. moniS-

vnis Semdeg zomaven konturis yvela wertilis koordinatebs da Sedegebi SeaqvT 

cxrilebSi. 

grafikuli samuSaoebis Semcirebis mizniT mizanSewonilia tvifrebis momzade-

ba: 24 Wrili qalis fexsacmlisaTvis da 29 – mamakacis fexsacmlisaTvis. ganivi 
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kveTis konturis yvela koordinati tvifrebze aRniSnulia Sesabamisi asoebiT. gaxs-

nis xazidan gare konturamde dacileba aRiniSneba m asoTi da 1, 2, 3, 4 da a.S. 

indeqsebiT, xolo dacileba Siga mxaris konturamde aRiniSneba n asoTi Sesabamisi 

indeqsebiT. agebis xazidan kalapotis kvalis saSualo, gare da Siga profilebamde 

dacileba aRiniSneba asoebiT c, x, y. kalapotis kvalis proeqciis saSualo, gare da 

Siga profilebis Targebis ageba xdeba ganivi kveTis Targebis mixedviT. 

naxevarmatricebis erT-erTi ZiriTadi daniSnulebaa lanCis kidisa da ranti-

saTvis saWiro formis micema. naxevarmatricebis muSa zedapiri warmoadgens 

sxvadasxva geometriuli elementebis rTul SeTanxmebas. arsebobs fexsacmlis mat-

ricasTan SeTavsebis sami meTodi: kvalze dawnexis, gverdiTi SemoWerisa da naxevrad 

Camovardnili.  

naxevarmatricebis geometriuli elementebis, agreTve yvela muSa mrudis dapro-

eqteba xdeba fexsacmlis matricasTan SeTavsebis meTodis mixedviT. naxevarma-

tricebis zeda nawils, romelic axdens fexsacmlis Ziris gverdiTi zedapiris 

formirebas, kide ewodeba. igi Sedgeba zeda da qveda nawilebisagan. matricebis zeda 

kide warmoadgens uwyvet mruds, romelic warmoqmnis lanCis zeda kides. 

zeda kidis konturis proeqcia horizontalur zedapirze emTxveva lanCisa da 

quslis nawilis zeda wibos proeqcias. matricis qveda kide gadis lanCis qveda 

wibos mier warmoqmnil mrudze. mTel rig SemTxvevebSi qveda wibo warmoadgens qveda 

kidis konturis proeqcias, romelic aseve emTxveva puansonis proeqciis konturs. 

zeda kididan qvedaze gadasvla axasiaTebs saformirebeli lanCis gverdiT zed-

apirs da es gadasvla naxevarmatricis cxviris, konaTas, kamarisa da quslis na-

wilebSi lanCis profilis mixedviT sxvadasxvagvaria. magaliTad, lanCisa da quslis 

gverdiTi zedapiris mixedviT naxevarmatricebis kide SeiZleba iyos rkalisebri, 

ovalis formis, safexurebrivi da a.S. 

naxevarmatricis zedapirs, romelic axdens lanCis zeda kidis formirebas, 

ewodeba zeda Taro. zeda Taro da lanCis kide umetesad gluvi an daWdevebulia. 

Tu naxatis gaformeba sirTuleebTanaa dakavSirebuli, maSin misi Secvla SeTanx-

mebuli unda iyos damkveTTan. 

naxevarmatricebis erT-erTi ZiriTadi elementia Rrmuli. kalapotis uSualo 

kontaqti xdeba Rrmulis mTlian perimetrze. me-9 nax-ze mocemulia naxevarmatricis 

xedi gaxsnis xazis gaswvriv ZiriTadi geometriuli elementebis aRniSvniT. 

 

 
nax. 9. naxevarmatricis saxe gaxsnis xazis gaswvriv: 1 – Rrmulis konturi;  

2 – zeda kidis konturi; 3 – qveda kidis konturi 
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kvalze dawnexis meTodis gmoyenebisas naxevarmatricebis muSa mrudebis asa-

gebad gamoiyeneba kalapotisaTvis Sedgenili naxazebi, xolo wnex-formebis dageg-

marebisas _ sawyisi monacemebi. 

matricis Rrmulis konturis proeqcia igeba kalapotis kvalis konturis pro-

eqciis mixedviT, namzadis detalebis sisqisa da wnex-formis daxurvis procesSi 

maTi deformaciis gaTvaliswinebiT. NnamzadCamocmuli kalapoti mWidrod unda mo-

Tavsdes matricis RrmulSi. winaaRmdeg SemTxvevaSi formirebisa da vulkanizaciis 

procesSi SeiZleba moxdes wnex-formidan rezinis narevis gamownexa, rac iwvevs fex-

sacmlis defeqtebs, rezinis narevis danakargebs da gamonawnexebis SemoWraze da-

matebiT danaxarjebs. 

kvalze dawnexis meTodisaTvis saWiro naxevarmatricebis agebis nimuSi moce-

mulia me-10 nax-ze. matricis Rrmulis konturis proeqciis agebisas nametebis gaT-

valiswineba xdeba kalapotze moWimuli namzadis zomebisa da masalis deformaciis 

mixedviT. dagegmarebisaTvis sawyis elements warmoadgens kalapotis kvalis proe-

qciis konturi, romelic gamosaxulia wvrili xaziT (nax. 10, a). 

 
 

nax. 10. matricis konturis ageba 

 

matricis konturi mTel perimetrze mcirdeba 1,0_1,5 mm-iT, zog ubanze ki _ 2 mm-

iT. es saSualebas iZleva kalapoti mWidrod miebjinos namzadsa da naxevarmatricis 
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tuCs. quslis nawilSi konturi izrdeba saquslaris sisqis gaTvaliswinebiT. sacdeli 

wnex-formis damuSavebisas nametis sidide SeiZleba Seicvalos xan erT, xan meore 

mxares. sabolood miRebuli nametebi vrceldeba wnex-formis mTel seriaze. 

zeda kidis konturis proeqciis ageba xdeba matricis Rrmulis konturis pro-

eqciis mixedviT an kalapotis kvalis konturis proeqciisa da dagegmarebis sawyisi 

monacemebis mixedviT. amisaTvis jer ixazeba matricis Rrmulis proeqciis konturi 

da Semdeg, sawyisi monacemebis Sesabamisad, moniSnaven zeda kidis konturis mTeli 

perimetris wertilebis koordinatebs. ase xdeba naxevarmatricebis Taros siganis 

gansazRvra cxviris, konaTas, kamarisa da quslis nawilebSi. zeda kidis konturis 

proeqciis perimetris gaswvriv Taros sigane SeiZleba iyos sxvadasxva. me-10 b nax-

ze mocemulia kvalis konturidan matricis zeda kidis konturis proeqciis agebis 

nimuSi. nametis sidideebi dgindeba zeda kidis konturis Sesabamisad mza fexsacmlis 

maketis zomebisa da teqnikuri davalebis monacemebis gaTvaliswinebiT. wnex-

formebis mTeli seriisaTvis saboloo zomebi zustdeba sacdeli wnex-formis dam-

zadebis Semdeg maTi koreqtirebis gziT.  

qveda kidis konturis proeqcia igeba zeda kidis proeqciis mixedviT. ZiriTadi 

monacemebis safuZvelze moniSnaven qveda kidis mrudis koordinatebs mTel peri-

metrze. qveda kidis konturis agebis sqema mocemulia me-10 g nax-ze. zeda kideze 

nametebis dadgena xdeba aseve mza fexsacmlis nimuSisa da teqnikuri davalebis 

mixedviT. qveda kidis konturis proeqciis saboloo zomebi zustdeba sacdeli wnex-

formis damzadebis Semdeg. 

naxevarmatricebis gare da Siga profilebi igeba kalapotis kvalis gare da 

Siga profilebis mixedviT fexsacmlis detalebis sisqisa da masalaTa deformaciis 

gaTvaliswinebiT. nametebis dadgena metad sapasuxismgeblo sakiTxia da kon-

struqtorisagan moiTxovs did gamocdilebas, radganac arasworad gaTvlili name-

tebi saWiroebs sacdeli kompleqtis gadakeTebas da dagegmarebis vadebis gazrdas. 

deformaciis sidide ivaraudeba daaxloebiT 30 %. deformaciis saboloo sidide 

ganisazRvreba sacdeli wnex-formebis gamocdisas.  

me-11 a nax-ze mocemulia naxevarmatricis Siga profilis Rrmulis agebis ni-

muSi. udidesi nametis sidide vertikalurad aRniSnulia m-iT, horizontalurad _ 

n-iT da n1-iT; kalapotis Siga wibos profili – I, agebis xazi – II.  

mecnierTa mier muSavebul iqna naxevarmatricebis Rrmulis profilis dageg-

marebis meTodika, romelic zemoT aRwerili meTodikisagan gansxvavdeba nametebis 

gansazRvris meTodiT (nametebi ganisazRvreba fexsacmlis gadasaWim nawiburSi Sema-

val masalaTa sistemis deformaciis mixedviT da gadaizomeba kalapotis grZivi 

profilis calkeul WrilSi). nametebis gansazRvrisaTvis adgenen cxrilebs, ro-

melSic mocemulia Wrilis nomrebi Sesabamisi wnevebiT (cxrili 3), sistemis mini-

maluri sisqe da sruli deformacia [1, 2]. 
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 nax. 11. naxevarmatricis profilis ageba 

 

 cxrili 3 

Wrilis nomrebi Sesabamisi wnevebiT 

Wrilis 
№ 

wneva fexsacmlisaTvis Wrilis 
№ 

wneva fexsacmlisaTvis 

mamakacis qalis, biWis, 
gogonas 

mamakacis qalis, biWis, 
gogonas 

1 2..80 2..8 16 11. 8 9. 3 
2 2..90 2..9 17 11. 9 7. 8 
3 3. 40 4. 9 18 10.. 8 7. 8 
4 4. 90 6. 4 19 9. 8 6. .9 
5 6. 40 6. 9 20 9. 3 5. 8 

6 6. 90 7. 8 21 7. 8 6. .1 
7 7. 80 9. 8 22 7. 8 4. .9 
8 9. 80 11 .9 23 7. 4 4. .9 
9 11. 80 14. 1 24 6. .9 4. .9 
10 14. 10 14. 1 25 6. .8 _ 
11 14. 10 14. 1 26 5. 1 _ 
12 14. 10 14. 1 27 5. .1 _ 
13 14. 10 12. 3 28 4. .9 _ 
14 12.70 11. 8 29 4. .9 _ 
15 12.40 10.8 30 4. .9 _ 

 

roca cnobilia masalaTa sistemis sisqe (  ) kumSvamde da am sistemis sruli 

deformacia ( ), gansazRvraven sisqis Semcirebas ( ) kumSvisas:  

 
100


 
   (2) 

 1        (3) 
sadac 1  sistemis sisqea kumSvisas.  
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gamoiTvleba agreTve masalis sisqe da nametis sidide kumSvisas: 

 1 1.m c   

aq 1c  sistemis minimaluri sisqea kumSvisas. 

miRebuli nametebis mixedviT xdeba naxevarmatricis Rrmulis Siga da gare 

profilebis ageba da wnex-formis saWiro aRWurvilobis gaangariSeba. Catarebuli 

kvlevebis analizis Sedegad dadgenil iqna, rom wnex-formebis mWidrod daxurvi-

saTvis saWiroa masalaTa sistemis minimaluri sisqis gamoyeneba. 

am SemTxvevaSi miiRweva erTnairi nametis yvelaze meti procenti (67 %), xolo 

erTmaneTisagan gansxvavebuli dadebiTi nameti (30 %) iZleva fexsacmlis sistemis 

damatebiTi deformirebis saSualebas. sistemis dauwnexaobis gamosaricxad sisqeTa 

mkveTri cvlilebisas (magaliTad, qusl-kamaris nawilSi) saWiroa sisqeTa cvlile-

bis sazRvridan aRniSnuli Wrilis sigrZis 0,5 nawilze wertilebis SeerTeba moxdes 

mdovred. dadgenilia, rom fexsacmlis detalebis 94 %-s aqvs Semdegi sisqeebi: 

 naxevartyavisa da mozardisagan gamoWrili sakavSisa da koWmfarebis, agreTve 

Roris sasarCule tyavebisagan gamoWrili detalebis sisqea 1,2 0,2 mm; 

 tyavisa da muyaosagan gamokveTil kombinirebuli RabaSebisa – 3,7 0,3 mm; 

 tyavmuyaos saquslarebsa _ 2 0,1 mm. 

naxevarmatricebis zeda kidis Siga da gare profilis ageba xdeba Rrmulis 

Siga da gare profilis mixedviT.Hhorizontaluri da vertikaluri mimarTulebiT 

nametebi aRniSnulia sawyisi monacemebis Sesabamisad. 

 zeda kidis profili ZiriTadad umniSvnelod gansxvavdeba naxevarmatricebis 

Rrmulis profilisagan da rogorc me-11 b nax-dan Cans, icvleba cxvirisa da quslis 

nawilSi naxevarmatricis n2 da n3 siganze. III-iT aRniSnulia naxevarmatricis Rrmu-

lis Siga profili. 

qveda kidis profils ageben zeda kidis profilisa da sawyisi monacemebis 

mixedviT, romelSic miTiTebulia lanCis sisqe sxvadasxva ubanSi (h, h1, h2); quslis 

nawilSi; lanCis sigrZe Siga da gare mxares da a.S. 

me-11 nax-ze naCvenebia qveda kidis Siga profilis ageba zeda kidis Sesabamisi 

profilis mixedviT. analogiuria kalapotis saSualo profilis Sesabamisi puanso-

nis saSualo profilis agebac. 

     matricebi gverdiTi SemoWerisaTvis. gverdiTi SemoWeris meTodis gamoyenebisas 

matricis muSa mrudebi igeba kalapotis muSa naxazebis mixedviT, vinaidan gverdiTi 

SemoWerisaTvis namzadCamocmuli kalapotis kontaqti SesaZlebelia ara marto kal-

apotis kvalze, aramed misi kvalis wibos zeviT, amitom fexsacmlis modelidan 

zomebs iReben aRniSnul simaRleze da ageben kalapotze SemoWdobis proeqciis 

Targs. sistemis minimaluri sisqe da sruli deformacia miTiTebulia specialur 

cxrilebSi wnevisa da masalaTa sistemis sruli deformaciis saxiT [1. 2]. cxrilebSi 

miTiTebulia agreTve gamoyenebuli masalebis saxeebi.  

     matricis SemoWeris konturis proeqciis Targi igeba kalapotis konturis 

mixedviT.  nametebs  adgenen  namzadis detalebis sisqisa da deformaciis sididis 
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gaTvaliswinebiT. danarCen nametebs gansazRvraven sacdeli wnex-formebis gamocdis 

Semdeg. 

naxevarmatricebis Rrmulis Siga da gare profilis Targebi emTxveva kalapo-

tis SemoWeris Siga da gare profilebs, garda cxvirisa da quslis nawilisa. sxva 

Targebis dagegmarebasTan dakavSirebuli yvela ageba kvalze dawnexis meTodiT na-
xevarmatricebis Targebis agebis analogiuria. qeCiszedapirian namzadze Ziris 

cxeli vulkanizaciisaTvis wnex-formis dagegmarebisaTvis sawyiss warmoadgens 

kalapotis kvalis paraleluri Wrili. arCeuli Wrili unda gaizardos grZivi 

RerZis mimarT masalis sisqiT. am sisqis gansazRvrisaTvis kalapotis kvalis 

proeqcia unda gaiyos 24 an 30 nawilad. magaliTad, qeCis sisqis deformaciis 

asarCevad saWiroa sisqis ganawilebis epiuridan aRebul iqnes saWiro WrilSi 

masalis sisqe (nax. 12). Tu cnobilia kumSvisas qeCis sisqe da deformacia, SesaZle-

belia sisqis Semcirebis gaangariSeba (2) da (3) formulebis saSualebiT. aRniSnuli 

sidideebis gadazomviT yvela WrilSi miiReba naxevarmatricebis Rrmulis konturi. 

 

 
 

nax. 12. qeCis sisqis ganawilebis epiura kvalidan 15 mm-is dacilebiT: 

I _ fexsacmlis Siga zedapiri; II – nominaluri ganawilebis mrudi;  

III – minimaluri ganawilebis mrudi; IV – maqsimaluri ganawilebis mrudi 

 

 puansonis geometriuli elementebi. puansonis muSa zedapiris dagegmareba xde-

ba naxevarmatricebisa da kalapotebis naxazebis mixedviT. mTel rig SemTxvevebSi 

puansonis konturis proeqciis Targi emTxveva naxevarmatricis qveda kidis konturis 

proeqcias da ar moiTxovs damatebiT agebebs. puansonis Siga da gare mxaris profi-

lebis mrudebi naxevarmatricebis qveda kidis Siga da gare mxaris profilebis ana-

logiuria.  

damatebiT agegmareben mxolod puansonis saSualo profilis Targs, romelic 

ganisazRvreba naxevarmatricebis gaxsnis RerZze gamavali vertikaluri sibrtyis 

mrudis koordinatebis mixedviT. puansonis saSualo profilis Targi igeba kala-

potis saSualo profilis, kvalis detalebis sisqis, lanCisa da quslis sisqis 

gaTvaliswinebiT, puansonis kvalis ganivi Wrilis Targebi ki _ kalapotis ganivi 

Wrilis Targebis mixedviT, xolo nametebis gaangariSeba xdeba kvalis detalebis 

sisqisa da teqnikuri davalebis Sesabamisad. 

wnex-formebis maRlivi zomebis gansazRvra. akrebil mdgomareobaSi wnex-for-

mebis saerTo simaRle aris naxevarmatricis Ziridan kalapotis wibomde manZilis 

toli da damokidebulia im danadgaris saxeobaze, romelzedac xdeba aRniSnuli 

wnex-formis dayeneba. me-14 nax-ze naCvenebia wnex-formis simaRlis gansazRvris sqema  



108 
 
 

ПГВ-1 wnexisaTvis. wnex-formis saerTo simaRle aRniSnulia H-iT, romelic mocemul 

SemTxvevaSi 187 mm-ia.  

 

 
nax. 14. wnex-formis maRlivi zomebis gansazRvris sqema 

 

naxevarmatricebis simaRle quslis nawilSi (h12) gansazRvrulia quslis simaR-

liT (h3) da puansonis simaRliT (h2) quslis nawilSi:  

 12 3 2h h h  , 

 2 10 9 6h h h h   , 
sadac 6 8h  mm-s mudmivi sididea. quslis nawilSi puansonis simaRles ( 7h ) pouloben 

Raris simaRlidan ( 9h ) da puansonis quslis nawilSi gamacxelebeli elementis Ra-

ramde sisqiT ( 10h ). simaRle ( 5h ) mudmivi sididea da tolia 70 mm-is, xolo dacileba 

( 8h ) horizontaluri sibrtyidan zeda kidemde warmoadgens quslis nawilSi masalis 

sisqis namets deformaciis gaTvaliswinebiT. kalapotis simaRles ( 4h ) pouloben 

wnex-formis saerTo simaRlidan naxevarmatricis simaRlis ( 12h ), masalis sisqis 

nametisa ( 8h ) da wibos simaRlis ( 5h ) gamoklebiT.  

 4 12 8 5( )h H h h h    . 
gamoyenebuli masalis sisqeebis gaTvaliswinebiT ganisazRvreba cxviris na-

wilSi naxevarmatricis simaRle ( 14h ) formuliT:  

 14 4 5 13 1 13( ) ( )h H h h h H h h       . 

puansonis simaRles ( 16h ) cxviris nawilSi pouloben lanCis sisqiT  

 16 6 1 13 15( )h H h h h h     . 
daproeqtqbisaTvis saWiro Targebis agebis dasrulebis Semdeg muSa naxazebi 

gadaecema laboratorias, sadac mzaddeba saSualo nomris Targebis kompleqti. 

Targebis damzadebis procesSi gamovlenili cdomilebebis gaTvaliswineba auci-

lebelia dasamzadebeli saSualo nomris kalapotis saboloo koreqtirebisTvis. 

koreqtirebul saSualo nomris speckalapotze amzadeben zoma-sisruliTi asorti-

mentis Sesabamis LliTonis RabaSebian kalapotebs. 
 

daskvna 

zemoT aRwerili meTodikis gamoyenebis Sedegebze dayrdnobiT avstriis, ita-
liis, ruseTis, ukrainis, baltiispireTisa da sxva samecniero da saswavlo kvleviT 
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centrebTan dadebuli xelSekrulebebis safuZvelze momzadebul iqna teqnikuri do-
kumentacia da italiis erT-erT sacdel-sawarmoo eqsperimentul bazaze SoTa rus-
Tavelis samecniero fondis mier dafinansebuli grantis farglebSi damzadda sa-
Sualo zomisa da Sesabamisi zoma-sisruliTi speckalapotebis seria. soflis meur-
neobis dargSi dasaqmebuli qalebisa da mamakacebisTvis da saqarTvelos Zalovan 

struqturebSi (jari, policia) dasaqmebuli mamakavebisaTvis aRniSnul kalapotebze 

Seikera specfexsacmelebis nimuSebi savele pirobebSi gamosacdelad.  

miRebuli daskvnebis safuZvelze damtkicebulia samrewvelo nimuSebi da dapa-
tentebulia samecniero miRwevebi (ideis avtori, samecniero Temis koordinatori da 

xelmZRvaneli profesori T. maRlakeliZe; 1980–2021 ww.). 
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LIGHT INDUSTRY 
 
 

MOLD PLANNING TECHNIQUE DURING HOT VULCANIZATION AND  
CASTING METHOD 
T. Maghlakelidze, P. Schmidt, S. Roteli  
(A. Tsereteli State University, International Association “ST-GEORGITALI”) 

 
Resume. The sequence of designing the press-forms for the shoe production by hot vulcanization and 

casting method is discussed, starting from the removal of cross-sectional patterns from the stretch pads and the 
construction of corresponding projections of paths. The curves of the matrices and the poinson are then deter-
mined and the height of the main parts of the molds is determined. It ends with setting up the blueprints of a 
set of test press forms. 

According to the technological data, a sequence is presented for refinement of the test press-forms set, 
for their construction and testing, and for calculation of geometrical elements of the press-forms and templates 
on the basis of correction of the shapes and pattern drawings.  

 
Key words: correction; projection; press-shape; transverse incision.  

 
 
 

ЛЕГКАЯ ПРОМЫШЛЕННОСТЬ 
 

 

МЕТОДИКА ПЛАНИРОВАНИЯ ПРЕСС-ФОРМ ВО ВРЕМЯ ИСПОЛЬЗОВАНИЯ 
МЕТОДА ГОРЯЧЕЙ ВУЛКАНИЗАЦИИ И ЛИТЬЯ 

Маглакелидзе Т. А., Шмидт П. П., Ротель С. А. 
(Государственный университет им. А. Церетели, Международная ассоциация “ST-GEORGITALI”) 

 
Резюме. Обсуждается последовательность проектирования пресс-форм для изготовления обуви 

методом горячей вулканизации и литья, начиная со снятия шаблонов поперечного сечения с растяжных 
колодок и построения соответствующих проекций дорожек. Затем определяют кривые матриц и пуан-
сона, с помощью чего уточняется высота основных частей пресс-форм. А заканчивается установлением 
чертежей комплекта тестовых пресс-форм. 

Согласно технологическим данным, представлена последовательность для уточнения чертежей 
комплекта тестовых пресс-форм, для их построения и тестирования, а также для расчета геометрических 
элементов форм и шаблонов пресса на основе корректировки форм и рисунков выкройки. 

 
Ключевые слова: коррекция; поперечный разрез; пресс-форма; проекция. 
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avtorTa sayuradRebod 

 

qarTulenovani mravaldargobrivi samecniero referirebadi Jurnali `mecnie-

reba da teqnologiebi~ aris perioduli gamocema da gamodis weliwadSi samjer.  

1. avtoris/avtorTa mier statia warmodgenili unda iyos mTavari redaqtoris 

saxelze qarTul enaze da Tan axldes: 

 

 akademiis wevris, wevr-korespondentis an kolegiis wevris wardgineba an 

dargis specialistis recenzia (ori mainc); 

 reziume qarTul, inglisur da rusul enebze; 

 cnobebi avtoris/avtorebis (maTi raodenoba ar unda aRematebodes xuTs) Se-
saxeb; miTiTebuli unda iyos avtoris/avtorebis gvari, saxeli, mamis sa-

xeli (srulad), dabadebis TariRi, sacxovrebeli binisa da samsaxuris mi-

samarTebi, E-mail, samecniero wodeba da sakontaqto telefonebi (binis, sam-

saxuris), mobiluri; 

 uak (universaluri aTobiTi klasifikacia) kodi. 

 

2. statia amobeWdili unda iyos A4 formatis furcelze. moculoba formule-

bis, cxrilebisa da naxazebis (fotoebis) CaTvliT ar unda iyos xuT gverdze nak-

lebi da ar unda aRematebodes 15 nabeWd gverds; statia Sesrulebuli unda iyos 

doc da docx failis saxiT (MS Word) da Cawerili nebismier magnitur matarebelze. 

intervali _ 1,5; areebi _ 2 sm; qarTuli teqsti akrefili unda iyos Acadnusx Sri-
ftiT, inglisuri da rusuli teqstebi _ Times New Roman-iT, zoma _ 12. 

 

3. statia gaformebuli unda iyos Semdegnairad: 

 

 rubrika (mecnierebis dargi); 

 statiis saTauri; 

 avtoris/avtorebis saxeli da gvari (srulad); 

 sad damuSavda statia; 

 qarTuli reziume da sakvanZo sityvebi unda ganTavsdes statiis dasawyisSi, 

inglisuri da rusuli reziumeebi sakvanZo sityvebTan erTad _ statiis bo-

loSi. sakvanZo sityvebi samive enaze dalagebuli unda iyos alfabetis mi-

xedviT. reziume Sedgenili unda iyos 100 _ 150 sityvisagan; unda asaxavdes 

statiis ZiriTad Sinaarssa da kvlevis Sedegebs (ar unda Seicavdes zogad 

sityvebsa da frazebs); ucxo enebze Targmani unda iyos xarisxiani da eyr-

dnobodes specialur dargobriv terminologiebs;  

 saerTaSoriso samecniero Jurnalebis monacemTa bazebis rekomendaciiT da-

mowmebuli literaturis raodenoba sasurvelia iyos aTi da meti. litera-

tura teqstSi unda dalagdes citirebis Tanmimdevrobis mixedviT da aRini-

Snos cifrebiT kvadratul frCxilebSi, xolo literaturis sia unda iTa-
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rgmnos inglisur enaze da daerTos statias boloSi; Tan mieTiTos romel 

enaze iyo gamoqveynebuli statia.  

 naxazebi (fotoebi) da cxrilebi Tavis warwerebianad unda ganTavsdes teq-

stSi. maTi kompiuteruli varianti unda Sesruldes nebismieri grafiku-

liFformatiT;  

 redaqtirebuli da koreqtirebuli masalis gamoqveynebaze Tanxmoba avtor-

ma unda daadasturos xelmoweriT (redaqtirebuli versiaFan saredaqcio 

kolegiis mier dawunebuli statia avtors ar ubrundeba). 

 

damatebiTi cnobebisaTvis mimarTeT Semdeg misamarTze: 0108 Tbilisi, rusTave-

lis gamziri 52, saqarTvelos mecnierebaTa erovnuli akademia. IV sarTuli, oTaxi 

434, tel.: 299-58-27.  

 

el.fosta: metsn.technol@gmail.com  
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kompiuteruli uzrunvelyofa q. fxakaZis 
 

 

 

 

 

 

gadaeca warmoebas 27.10.2021. xelmowerilia dasabeWdad 28.02.2022. qaRaldis 

zoma 60X84 1/8. pirobiTi nabeWdi Tabaxi 7. 
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