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regionaluri sainJinro-geodinamikuri analizi, teritoriis 
racionaluri gamoyenebisa da garemos dacvis mizniT

naSromSi ganxilulia afxazeTis dasavleTi naSromSi ganxilulia afxazeTis dasavleTi 

nawilis teritoriis pirvelad Sesrulebuli sain-nawilis teritoriis pirvelad Sesrulebuli sain-

Jinro-geologiuri daraioneba misi Seswavlilobis Jinro-geologiuri daraioneba misi Seswavlilobis 

Tanamedrove stadiaze qanebis Semadgenlobis, mdgo-Tanamedrove stadiaze qanebis Semadgenlobis, mdgo-

mareobisa da ZiriTadi Tvisebebis kompleqsTa sivr-mareobisa da ZiriTadi Tvisebebis kompleqsTa sivr-

cobrivi cvalebadobis gaTvaliswinebiT.cobrivi cvalebadobis gaTvaliswinebiT.

miuxedavad regionaluri da zonaluri faq-miuxedavad regionaluri da zonaluri faq-

torebis SeTavsebaSi gansxvavebisa, mTanaoWa olqebSi torebis SeTavsebaSi gansxvavebisa, mTanaoWa olqebSi 

sainJinro-geologiuri daraioneba  ganxorcielda sainJinro-geologiuri daraioneba  ganxorcielda 

erTiani principebiT; r e g i o n i  gamoiyo geostruq-erTiani principebiT; r e g i o n i  gamoiyo geostruq-

turuli niSniT, o l q i  – geomorfologiuriT, turuli niSniT, o l q i  – geomorfologiuriT, 

r a i o n i  - qanebis geologiur-genetikuri tipebis r a i o n i  - qanebis geologiur-genetikuri tipebis 

erTobliobiT, romlebic sainJinro-geologiuri erTobliobiT, romlebic sainJinro-geologiuri 

TvisebebiT axlos arian, xolo q v e r a i o n e b i  - qa-TvisebebiT axlos arian, xolo q v e r a i o n e b i  - qa-

nTa Tvisebebis gamovlinebis gansakuTrebulobiT da nTa Tvisebebis gamovlinebis gansakuTrebulobiT da 

bunebrivi procesebis dinamikis mixedviT. bunebrivi procesebis dinamikis mixedviT. 

ramdenadme Taviseburad ganxorcielda es sakiTxi ramdenadme Taviseburad ganxorcielda es sakiTxi 

sakvlevi regionis farglebSi, vinaidan sainJinro-ge-sakvlevi regionis farglebSi, vinaidan sainJinro-ge-

ologiuri pirobebis zonaluri faqtorebisTvis aq ologiuri pirobebis zonaluri faqtorebisTvis aq 

damaxasiaTebelia maTi cvalebadoba gacilebiT ufro damaxasiaTebelia maTi cvalebadoba gacilebiT ufro 

metad vertikalurad, vidre horizontalurad.metad vertikalurad, vidre horizontalurad.

Tanamedrove geologiuri procesebi, romelTa 

aqtiurobac yvela bunebrivi faqtoris erToblio-

bis Sedegia, eqvemdebareba maTi warmoqmnisa da gan-

viTarebis sivrcobriv kanonzomierebas. yovelmxrivi 

sainJinro-geologiuri analizis Sedegad xdeba am 

kanonzomierebebis dadgena mocemuli teritori-

isaTvis, romelic kavkasiis mTavari qedis samxreTi 

ferdobis – kavkasiis mTanaoWa nagebobis ZiriTadi 

struqturuli elementis damaxasiaTebeli ubania 

[1,2]. kerZod, afxazeTis dasavleTi nawilis ge-

ologiur agebulebaSi monawileobs TiTqmis yvela 

ZiriTadi liTologiur-stratigrafiuli komple-

qsi uZvelesi maRali simtkicis kldovani qanebi-

dan dawyebuli, Tanamedrove fxvieri uxeSnatexovani 

gruntiT damTavrebuli. am analizis safuZvlad 

miCneulia formaciuli principi, romlis arsia 

geneturad monaTesave kompleqsebis sivrcobrivi 

ganlagebis kvleva. aq SesaZlebelia gamoiyos 13 

geologiur-geneturi kompleqsi [3, 7].

Aam teritoriaze geologiuri procesebis war-

moqmna da ganviTarebis sivrcobrivi kanonzomiereba 

ganpirobebulia kavkasiis rTuli geodinamikuri 

evoluciiT da sakvlevi regionis geoteqtoni-

kuri ganlagebiT. rogorc zemoT iyo miTiTebuli, 

CrdiloeTi nawili miekuTvneba kavkasionis mTavari 

qedis naoWa (naoWa-zewruli) sistemas (adre mTa-

vari qedis megaantiklinoriumi), Sua nawili – am-

ierkavkasiis mTaTaSua olqs, samxreTi ferdobis 

naoWa sistemas da mTiswineTis gardamaval zonas, 

xolo samxreTi nawili – mcire kavkasionis (anti-

kavkasionis) naoWa (naoWa-SecocebiT) sistemas, saqa-

rTvelos beltis afxazeTis zonas [4].

zogadad, afxazeTis teritoria mcire 

Semadgeneli nawilia evraziis alpuri orogenis 

centraluri segmentisa. misi Tanamedrove morfo-

logia da struqtura alpuri teqtogenezis damam-

Tavrebeli fazis Sedegad gaformda, Tumca, am raio-

nis qerqis evolucias xangrZlivi istoria aqvs [5].

saqarTvelos yvelaze didi geoteqtonikuri 

erTeulebidan, afxazeTis farglebSi ganlagebulia 

pont-amierkavkasiis mTaTaSua masivis (kunZulTa 

rkali) saqarTvelos beltis nawilebi da saqarT-

velos geosinklini (kiduri zRva) [5].

msxvili nagebobebis mSeneblobisas aucile-

bladaa gasaTvaliswinebeli uaxlesi da gansa-

kuTrebiT, Tanamedrove moZraobebis Seswavlis mo-

nacemebi, naoWwarmomqmneli Zalebis modebis lokal-

uroba.

rogorc cnobilia, kavkasioni kontinentis ti-

pis Tanamedrove koliziis gamovlenis ares war-

moadgens, rac afrika-arabeTis da aRmosavleT ev-

ropis filebis erTmaneTTan miaxloebis Sedegad 

xdeba. mTavari qedis samxreTi ferdobis alpuri 

kompleqsebis formirebis istoriac skviTuri, am-

ierkavkasiis da Savi zRvis liTosferuli filebis 

geologiur urTierTmoqmedebas ukavSirdeba.

es faqti srulyofilad aris aRbeWdili 

Crdilo-dasavleTi kavkasionis mzimTis gadakveTaze 

(md. mzimTa saTaves kavkasionis qedze iRebs). ro-

gorc avtori [6] miiCnevs, aq SuaiurulSiArkalmiRma 

auzi arsebobda. danaoWebis kaloviuris wina fazaSi 

igi daixura, rodesac skviTuri fila da amierkavka-

siis filaze formirebuli kunZulTa rkali erTma-

neTs miuaxlovda. kontinenturi qerqis am akrecias 

Tan axlda misi ganSreveba da zewrulnaoWa struq-

turis formireba. qveda Suaiuruli da masze ufro 

Zveli naleqebi CaiTria (fseaSxos fundamentidan 

mowyvetili da danaoWebuli naleqebi, fseaSxo-ber-

ezovskis, goitxos, krasnopolianis zonebis ganfenTa 

paketebi). akreciuli zonis samxreTi sazRvris gay-

olebaze, gvianiurulis dasawyisSi rkalmiRma auzis 

CasaxviT daiwyo kavkasionis gvianalpuri ganviTa-

rebis etapi, romelic eocenis bolomde gagrZelda. 

teTisis okeanis koliziasTan dakavSirebiT, gvianiu-

ruli-oligocenuri   rkalmiRma auzi gardaiqmna 

narCen Rrmulad da amiT sawyisi mieca aloqtonuri 

tipis akreciis gvianalpur etaps, romelsac Tan 

axlda sxvadasxva warmoSobis naleqebis SequCeba. 

pliocen-meoTxeulis ganmavlobaSi, kavkasionis 

azeveba TandaTanobiT matulobda, rac gamowveuli 

iyo amierkavkasiis da Savi zRvis liTosferuli 

filebis qvecocebiT skviTuris qveS. adrealpuri 

ganfenebi transformirebuli iqna `skibebad~ (te-

qtonikur qerclebad), malmeocenis naleqebiT ki 
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zewrul-naoWa struqturebi gaformda [6].

geologiuri ganviTarebis istoria safuZvels 

iZleva sakvlevi teritoria daxasiaTdes 

kompleqsuri sainJinro-geologiuri TvalsazrisiT 

da gamovlindes geologiuri principebis qvemoT 

mocemuli faqtorebi, kerZod:

a) mdidari geologiuri masala naTelyofs 

qanebis formirebis stratigrafiul viTa-

rebas, raionis teqtonikuri cxovrebis 

istorias, mis struqturul mdebareobas, 

qanebis Tvisebebs da gavrcelebas, wolis 

pirobebs da maT sainJinro-geologiur 

Taviseburebebs;

b) reliefis agebuleba da ZiriTadi morfo-

geneturi Taviseburebebis formirebis is-

toria, liTogenur safuZvelTan kavSiri, 

uaxlesi teqtonikuri moZraobebiT da 

uaxlesi struqturebiT;

g) sakvlevi teritoriis hidrogeologiuri 

pirobebi, qanebis gawylovaneba, miwisqveSa 

wylebis gavrcelebis siRrme, maTi qimiuri 

Sedgeniloba;

d) Tanamedrove geologiuri procesebi da 

movlenebi [7].

amrigad, am masalebis gamoyeneba SeiZleba afxazeTis 

dasavleTi nawilis teritoriis sruli sainJinro-

geologiuri analizisaTvis.

kidev erTxel xazgasmiT unda aRiniSnos is 

garemoeba, rom kavkasiis alpuramdeli struqturebis 

formirebaSi [4]  wamyvani roli miekuTvneba miwis 

qerqis mniSvnelovan horizontalur SekumSvas. 

SemkumSavi Zalebi gamowveulia saqarTvelos beltis 

CrdiloeTiT moZraobiT, zemoT xsenebuli filebis 

qvecocebiT. 

geologiuri procesebis gavrcelebis kanon-

zomiereba ki ganisazRvreba danaoWebis intensiurobis 

SemcirebiT CrdiloeTidan samxreTiT – kavkasionis 

mTavari qedis samxreT ferdos zonidan mTaTaSua 

depresiebisaken.

mTeli es suraTi cxadad SeiniSneba dasavleT 

afxazeTSi.

naoWa da wyvetili dislokaciebis amgvari 

tendencia SesaZleblobas iZleva aRiniSnos 

saerTo kavkasiuri mimarTebis sami ZiriTadi zoli: 

alpinotipuri dislokaciis zoli, romelic Tanxvdeba 

kavkasionis mTavari qedis da samxreT ferdos 

zonebs; Sualeduri (gardamavali) dislokaciebis 

zoli, romelic Tanxvdeba samxreT ferdos zonasa 

da saqarTvelos beltis afxazeTis zonas Soris 

gardamavali winamTebis zonas da germanotipuri 

dislokaciebis zoli, romelic agreTve Tanxvdeba 

saqarTvelos beltis afxazeTis zonas.

amrigad, Tu CrdiloeTiT teqtonikuri 

deformaciebis ZiriTad tips naoWebad SekumSva, 

Secoceba da SariaJebi warmoadgens, rac danaoWebasTan 

aris dakavSirebuli, samxreTiT SedarebiT damreci 

gadaRunvebi da wyvetebi sWarbobs germanotipur 

dislokaciebTan erTad [5].

cxadia, am raionSi geologiuri procesebis 

warmoSobis da ganviTarebis sivrcobriv kanon-

zomierebaTa dasadgenad unda gamovideT im cnebidan, 

rom kavkasiis mTa-naoWa sistemaSi sainJinro-

geologiuri viTarebis sxva umniSvnelovanesi 

elementebis ganviTarebaSi dominirebs teqtonikuri 

faqtori.

amas garda, ekonomikuri raionebis generaluri 

sqemebis Sedgenisas, teritoriis sainJinro-

geologiuri pirobebis gaSuqebisaTvis, miT umetes 

obieqtebis mSeneblobis teqnikur-ekonomikuri 

dasabuTebisaTvis, aucilebelia dadgindes qanebis 

garkveul genetur kompleqsTa ganlageba.

mocemul SemTxvevaSi qanebis formirebis da maTi 

Taviseburebebis bunebrivi pirobebis gamosavlenad, 

maTi regionaluri klasifikaciis logikuri sqemis 

agebis mizniT, sxvadasxva Tematikis geologiuri 

kvlevebis mdidari masalebis bazaze gamoiyofa 

geologiur-geneturi kompleqsebi, romlebic Sei-

cavs qanebis garkveul tipebs,  e.i. garkveuli 

mineralogiur-petrografiuli Sedgenilobis da 

genezisiT erTmaneTTan axlos myof qanTa erTobliobas, 

sadac TiToeuls aqvs cal-calke individualuri 

sainJinro-geologiuri Tvisebebi [2].

i. popovis mixedviT [3], es kompleqsebi erTiandeba 

formaciebad. sakvlevi teritoriis formaciuli 

analizis meSveobiT aixsneba geodinamikuri procesebis 

warmoqmnisa da gavrcelebis kanonzomiereba. maTi 

xasiaTi da intensiuroba ganisazRvreba qanebis 

liTologiis, geologiuri struqturebis, miwisqveSa 

wylebis, reliefis da uaxlesi teqtonikuri 

moZraobebis erToblivi gavleniT.

dasavleT afxazeTis teritoriis daxasiaTebas 

safuZvlad daedo im qanebis mravalferovnebis 

garkveuli Sexameba, romlebic axlosaa erTmaneTTan 

genezisiT da formireba ganicades erTgvarovani 

teqtonikuri reJimis pirobebSi, gaiares Semdgomi 

diagenezisis da epigenezisis erTnairi etapebi, e.i. 

gamoyenebuli iqna formaciuli analizi. qanebi, 

romlebic formaciis mTavari Semadgenelia da mis 

petrografiul saxes avlens, ganixileba rogorc 

formaciis warmomSobi qanebi. aqedan gamomdinare, 

dasavleT afxazeTis mTeli teritoria am Tval-

sazrisiT SeiZleba daiyos oTx A, B, C, D ZiriTad 

nawilad [7, 8]. TiToeul maTganSi gamoiyofa Sesabamisi 

formacia da geologiur-genetikuri kompleqsi 

(romelic mocemulia dasavleT afxazeTis sainJinro-

geologiuri daraionebis TandarTul sqemaze).

A. kavkasionis mTavari qedis zonis (I) – 
paleozouri asakis kristaluri qanebis 

- kristaluri fiqlebi da gneisebi (Iᵃ); 
mezozouri intruzivebi (Iᵇ); 

B.  kavkasionis samxreT ferdos zonis (II) – 
qvedaiuriuli asakis Tixafiqlebis  formacia 

– sakuTriv Tixafiqlebi (IIᵃ),   Tixafiqlebi 

da vulkanogenebi (IIᵇ);
C. kavkasionis samxreTi ferdobis afxazeTis 

winamTebis zonis:

C₁  Suaiuriuli vulkanogenuri danaleqi 

qanebis (baiosis porfirituli wyebis) 
formaciis (III) gavrcelebis qvezona. agreTve, 

zedaiuriuli-qvedacarcis subfliSuri 

karbonatuli qanebi (Vᵈ);
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C₂ baTi-qvedaoqsforduli (beTagis wyeba) 

terigenuli naleqebis formaciis (IV) 
gavrcelebis qvezona da zeda iura-qveda 

eocenis karbonatuli qanebis formaciis 

(V) gavrcelebis qvezona agreTve baiosis 

porfirituli wyebis formaciis qanebi (III);

C₃  alb-senomanis karbonatul-terigenuli 

(Vᵇ) da turon-qveda eocenis zeda 

karbonatuli kompleqsebis (Vc) naleqebis 

gavrcelebis qvezona;

D. amierkavkasiis mTaTaSueTis saqarTvelos 

beltis afxazeTis zona, Sua eocen-pliocenis 

terigenuli naleqebis formacia  (VI), 
meoTxeuli warmonaqmnebis formacia (VII). 
zRvis sanapiroze ganviTarebuli meoTxeuli 

(VIIᵃ); mdinareTa xeobebSi ganviTarebuli 

meoTxeuli (VIIᵇ).
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РОГАВА Д. В. 
РЕГИОНАЛЬНЫЙ ИНЖЕНЕРНО-
ГЕОДИНАМИЧЕСКИЙ АНАЛИЗ, С ЦЕЛЬЮ 
РАЦИОНАЛЬНОГО ИСПОЛЬЗОВАНИЯ 
ТЕРРИТОРИИ И ОХРАНЫ ОКРУЖАЮЩЕЙ СРЕДЫ

В работе рассматривается на данной стадии 
изученность инжинерно-геологического райо-
нирования территории западной части Абхазии, 
осуществленное впервые с учетом особенностей 
пространственной изменчивости состава, 
состояния и комплекса основных свойств 
пород. Несмотря на различие региональных и 
зональных факторов в горно-складчатых областях, 
инженерно-геологическое районирование про-
ведено по единым принципам: регионы выделены 
по геоструктурному признаку; области – по 
геоморфологическому; районы – по совокупности 
геолого-генетических типов пород, обладающих 
близкими инженерно-геологическими свойствами; 
а подрайоны – по особенностям проявления 
свойств пород и динамики природных процессов. 
Эта работа в пределах исследуемого региона была 
осуществлена несколько своебразно, ибо для 
зональных факторов инженерно-геологических 
условий здесь характерно изменение больше по 
вертикали, нежели по горизонтали.

ROGAVA D.  
REGIONAL ENGINEERING-GEODYNAMIC 
ANALYSIS, AIMING AT RATIONAL APPLICATION 
OF TERRITORY AND ENVIRONMENTAL 
PROTECTION 

In this paper the zoning of the western Abkhazia 
territory is considered at the current research stage. It 
is performed by taking into account spatial variability 
specificities of the content, condition and complex 
core characteristics of rocks. Although there are 
different regional and zonal factors in mountainous 
folded areas, engineering-geological zoning is 
performed following the uniform principles: to 
identify r e g i o n s  by their geo-structural features, 
a r e a s  – by geo-morphological features, d i s t r i c t s 
– by combination of geological and genetic types of 
rocks which have close engineering-geological nature, 
and s u b - d i s t r i c t s  – by the patterns of rock 
properties and dynamics of natural processes. Within 
the study region this issue was addressed in a peculiar 
way, as for zonal factors of engineering-geological 
conditions here vertical change is typical rather than 
horizontal.
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uak 551.3:622.831

samxedro mecnierebaTa doqtori, profesori z. laoSvili

geoinformaciuli sistemebi da saSiSi geodinamikuri proce-
sebis monitoringi

qveynis masStabiT gaaqtiurebuli stiqiur-daman-qveynis masStabiT gaaqtiurebuli stiqiur-daman-

greveli geodinamikuri procesebis marTvis mizniT greveli geodinamikuri procesebis marTvis mizniT 

dauyovnebliv unda Seqimnas maTi geomonitoringuli dauyovnebliv unda Seqimnas maTi geomonitoringuli 

sistema, romelic daefuZneba sivrciTi monacemebis sistema, romelic daefuZneba sivrciTi monacemebis 

analizis teqnologiebs – geografiul informaciul analizis teqnologiebs – geografiul informaciul 

sistemas (sistemas (gis).gis). igi did rols Seasrulebs geodinami- igi did rols Seasrulebs geodinami-

kuri procesebis kvlevis, prognozirebis, miyenebuli kuri procesebis kvlevis, prognozirebis, miyenebuli 

zaralis daTvlis, samaSvelo-saevakuacio samuSaoebis zaralis daTvlis, samaSvelo-saevakuacio samuSaoebis 

da prevenciuli RonisZiebebis dagegmarebis saqmeSi. da prevenciuli RonisZiebebis dagegmarebis saqmeSi. 

Cveni SeTavazebiT, monitoringul sistemas safuZvlad Cveni SeTavazebiT, monitoringul sistemas safuZvlad 

SeiZleba daedos saqarTvelos samxedro-sainJinro SeiZleba daedos saqarTvelos samxedro-sainJinro 

geoinformaciuli sistema, romlis safuZvels war-geoinformaciuli sistema, romlis safuZvels war-

moadgens 1 : 200moadgens 1 : 200 000 masStabis cifruli topografi-000 masStabis cifruli topografi-

uli ruka da monacemTa saZiebo instrumenti.uli ruka da monacemTa saZiebo instrumenti.

bolo aTwleulebis ganmavlobaSi saqarTveloSi 

uCveulod gaaqtiurda saSiSi geodinamikuri pro-

cesebi −_ wyalmovardna, mewyeri, Rvarcofi, Tovlis 

zvavi, kldezvavi da sxv. maTgan miyenebuli zarali 

kolosaluria. xSiria adamianTa msxverplic. amis 

samwuxaro magaliTia 2015 wlis md. veres wyal-

movardna, romelmac aunazRaurebeli materialuri 

da sulieri ziani miayena q. Tbiliss da sruliad 

saqarTvelos. 

saSiSi geodinamikuri procesebis Casaxva-

gaaqtiurebis ZiriTadi mizezebia:

_ bunebaze teqnogenuri datvirTvis gazrda;

_ tyis safaris umowyalo da araswori Cexa;

_ ferdobebis usistemo aTviseba (xvna-

Tesva, Warbi Zoveba) da maTi statikuri 

wonasworobis darRveva;

_ globaluri daTboba;

_ dacviTi sainJinro nagebobebis ararseboba an 

maTi arasaxarbielo mdgomareoba da sxv.

Aamas isic emateba, rom qveyanaSi ar arsebobs 

stiqiur-damangrevel procesebis marTvis geomoni-

toringuli sistema. misi danergva gadaudebeli 

saxelmwofo mniSvnelobis saqmea. veres stiqiam 

naTlad gviCvena amis aucilebloba. mis Sesaxeb 

Zalian mwiri geografiuli da teqnikuri Sinaarsis 

informmacia arsebobda, rac mniSvnelovnad aferxeb-

da, rogorc samaSvelo samuSaoebis msvlelobas, ise 

stiqiis Semdgomi RonisZiebebis dadgemareba-ganxor-

cielebas.

zemoaRniSnuli monitoriguli sistemis funq-

cionireba unda efuZnebodes geografiuli infor-geografiuli infor-

maciul sistemebs maciul sistemebs (gis).(gis).

“geografiuli informaciuli sistema “geografiuli informaciuli sistema (gis)(gis) 

(Geographic (al) informaƟ on system, GIS, spaƟ al (Geographic (al) informaƟ on system, GIS, spaƟ al 
informaƟ on system)informaƟ on system) – igive geoinformaciuli sistema  – igive geoinformaciuli sistema 

(gis), avtomatizebuli, aparatul-programuli siste-(gis), avtomatizebuli, aparatul-programuli siste-

ma, romelic uzrunvelyofs sivrciT koordinirebu-ma, romelic uzrunvelyofs sivrciT koordinirebu-

li monacemebis Sekrebas, Senaxvas, damuSavebas, li monacemebis Sekrebas, Senaxvas, damuSavebas, 

gamoyenebas, gamosaxvas da gavrcelebas” [1].gamoyenebas, gamosaxvas da gavrcelebas” [1].

gisgis-ebs mTel msoflioSi warmatebiT iyeneben 

sivrciTi (geografiuli) monacemTa marTvisaTvis, 

analizisaTvis, rekonemdaciebis SesamuSaveblad, pro-

cesebis monitoringisaTvis, gadawyvetilebis miRebis 

procesis optimizaciisaTvis da sxv. amasTan, unda 

aRinSnos, rom mas didi gamoyeneba aqvs samTo saqmesa 

da saSiSi geodinamikuri procesebis prognozireba-

marTvaSi [2, 3]. 
saqarTveloSi saxelmwifo doneze gisgis-is ganvi-

Tarebis TvalsaCino magaliTia erovnuli sivrciTi 

monacemebis infrastruqturis Camoyalibeba (NSDI 
– National Spatial Data Infrastructure), romelsac sa-

jaro reestris erovuli saagento evrokavSiris 

moTxovnisamebr axorcielebs. igi efuZneba evropar-

lamentis direqtivas – INSPIRE, romlis mixedvi-

Tac evrokavSiris wevri qveynebi Tanxmdebian evro-

pis farglebSi sabaziso geografiuli monacemebis 

Tavisufal gacvlasa da harmonizaciaze [4].

 NSDI-s farglebSi Seqmnili geomonacemTa baza 

gamoyenebuli iqneba saSiS geodinamikur procesebze 

monitoringuli sistemis Sesaqmnelad. 

geosainformacio sistema aris Seucvleli 

instrumenti adgilmde-bareobis rukaze datan-

is, resursebis ganawilebis, zaralis Sefasebisa 

da gadawyvetilebis miRebis mxardaWeris kuTxiT. 

Mmsoflio masStabiT mas gansakuTrebiT efeqturad 

iyeneben stiqiuri bunebrivi procesebis marTvis 

saqmeSi, rac msxverplisa da zaralis Semcirebas 

uwyobs xels. amasTan procesebis Semdgomi preven-

ciisaTvis yvelaze efeqturi instrumentia [5].  

gisgis teqnologiebi globaluri pozicionirebis 

sistemaze (GPS) dayrdnobiT  samaSvelo teqni-

kis mimdinare adgilmdebareobis dadgenisa da cen-

tralizebuli dispeCerizaciis saSualebas iZleva. 

misi daxmarebiT aseve SesaZlebelia evakuaciis 

marSrutebis operatiul dadgena da saZiebo/samaS-

velo samuSaoebis marTva.

bunebrivi stiqiiT miyenebuli zaralis Sefaseba 

zogadad sakmaod rTulia. zaralis savele inventa-

rizacia moiTxovs drosa da adamianur resursebs. 

maSin roca, saWiro raodenobis resursebis mobili-

zaciis dasagegmad, Sefaseba umokles vadebSi unda 

gakeTdes.  aRniSnuli amocanis swrafad gadaWris 

instruments warmoadgens distanciuri zondirebis 

(aero da satelituri fotomasalebi) teqnologia, 

romelic awvdis monacemebs geosainformacio siste-

mas, sadac zaralisa da SesaZlo msxverplis operati-

uli Sefasebis mizniT, ukve SesaZlebelia stiqiamde 

da mis Semdeg suraTebis Sedareba. distanciuri zon-

direbis masalebi warmoadgens  geosainformacio mo-

nacemTa erT-erT mniSvnelovan wyaros da saSiSi geo-

dinamikuri procesebis Seswavlisa da prognizirebis 

saqmeSi mniSvnelovan informacias iZleva [6].
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stiqiur-damangreveli bunebrivi procesebis 

monitoringisTvis geoinformaciuli sistemebis  

mowinave programuli uzrunvelyofis (ArcGIS) ba-
zaze gsigsi programirebis meSveobiT unda Seiqmnas 

specialuri Tematuri qarTulenovani programuli 

uzrunvelyofa. masSi avtomatizebuli iqneba Semdegi 

amocanebi:  

_ geodinamikuri procesebis prognozireba da 

riskis Sefaseba;

_ zaralis Sefaseba;

_ stiqiiT dazianebuli teritoriis Tematuri 

rukebis generireba;

_ rekomendaciebis paketis SemuSaveba;

_ prevenciuli RonisZiebebis dagegmareba.

kompiuteruli programa mudmivad ganaxlebad 

monacemebTan (gansaxleba, sainJinro-geologia, sai-

Jonro obieqtebi, komunikaciebi da sxv.) imuSavebs 

da advilad SesaZlebeli iqneba sxvadasxva stiqi-

uri bunebrivi procesebis da garemo faqtorebis 

gaTvaliswinebiT Sedegebis gamoTvla da prevenci-

uli RonisZiebebis dagegmva. 

am mimarTulebiT friad mniSvnelovania geo-

informaciul sistemebSi Sedgenili sabaziso ci-

fruli kartografiuli monacemebis organizeba. 

am mxriv erT-erTi mniSvnelovani arsebuli gisgis 

produqtia saqarTvelos samxedro-sainJinro geoin-

formaciuli sistema (ix. Nnax. 1). igi 2006 wels 

samxedro-sainJinro akademiis dakveTiT Seiqmna. misi 

mniSnelovani produqtia: saqarTvelos 1 : 200 000 

masStabis cifruli topografiuli ruka.

nax. 1. saqarTvelos samxedro-sainJinro geoinformaciuli sistemis zogadi saxenax. 1. saqarTvelos samxedro-sainJinro geoinformaciuli sistemis zogadi saxe

sistemas safuZvlad daedo generaluri Stabis 

samxedro-topografiuli rukebi. informaciis ga-

naxlebis mizniT gamoyenebul iqna saqarTvelos 

sagzao ruka (2003 w.) da kosmosuri suraTebi 

(2006 w.).

cifruli rukis zogierTi Tematuri fenis 

sivrciT obieqtebs (xidebi, gvirabebi, mdinareebi, 

tbebi, bilikebi da sxv.) mieba specialuri samx-

edro-sainJinro monacemebi (sainJinro-teqnikuri 

maxasiaTebelbi, bunebrivi pirobebi, gruntis aRwera 

da a.S.). 

geomonacemTa bazebSi (geomonacemTa baza war-

moadgens monacemTa bazas, romelic geografiul mo-

nacemebs aerTianebs) ganTavsda dasaxlebuli pun-

qtebis, regionebis da municipalitetebis statis-

tikur-demografiuli informaciac (mosaxleobebis 

raodenoba, sqesovriv-asakobrivi ganawileba da sxv.). 

saqarTvelos samxedro-sainJinro geoinfor-

maciuli sistemis cifrul rukebze datanili obi-

eqtebisa da maTi cxriluri monacemebis Ziebis 

gamartivebis mizniT specialuri qarTulenovani 

saZiebo instrumenti Seiqmna. igi Sedgeba central-

uri „marTvis panelisagan“, romelSic rukis obi-

eqtebi Tematikis mixedviT (gansaxleba, gzaTa qseli, 

reliefi, hidrografia da a.S.) aris dajgufebuli  

(ix. nax. 2).
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nax. 2. saZiebo sistemis zogadi marTvis panelinax. 2. saZiebo sistemis zogadi marTvis paneli

saqarTvelos samxedro-sainJinro geoinfor-

maciuli sistemis  Sesaqmnelad mTeli rigi karto-

grafiuli da gisgis samuSaoebi Catarda. sawyisi mo-

nacemebis mravalmxrivi damuSavebis  Semdeg infor-

macia geomonacemTa bazis formatSi (GeoDataBase) 
ganTavsda, romelSic, rogorc grafikuli, ise 

cxriluri monacemebis erTdroulad Senaxva aris 

SesaZlebeli. amisaTvis Semdegi gisgis samuSaoebi 

Sesrulda:

1. 1 : 200 000 masStabis topografiuli ruke-

bis da maTi firebis skanireba da grafikul redaq-

torSi (Adobe Photoshop) damuSaveba;
2. skanirebuli rukebis da firebis georefer-

ensireba (mibma sakoordinato sistemaze);

3. geomonacemTa bazebis formireba, monacem-

Ta bazebis struqturis gansazRvra da Tematuri 

fenebis Seqmna;

4. kodifikatorebis, obieqtTa klasebis 

(Tematuri Sreebi) domeinebis da qvesistemebis sis-

temis SemuSaveba;

5. georeferensirebuli topografiuli ruke-

bidan Tematuri fenebis digitalizacia (acifrva);

6. georeferensirebuli topografiuli rukis 

firebidan horizontalebis avtomaturi veqtoriza-

cia;

7. monacemTa Seyvana Tematuri fenebis atribu-

tul cxrilebSi;

8. specialuri samxedro-sainJinro informaci-

is integrireba geomonacemTa bazebSi;

9. savele samuSaoebi (samxedro-saiJinro ko-

munikaciebis instrumentalur Seswavla da foto-

fiqsacia);

10. sxvadasxva tipis monacemebTan hiperkav-

Sirebis damyareba;

11. saZiebo instrumentis struqturisa da al-

goriTmis damuSavebaSi;

12. monacemTa vizualizacia – topografiuli 

da Tematuri rukebis generireba, samganzomilebiani 

modelebis ageba, gzaTa qselis modelireba;

13. monacemTa gisgis analizi.

sawyisi monacemebis damuSavebis procedurebi 

qvemoT sqemis saxiT aris warmodgenili (ix. nax. 3).

 

 geomonacemTa 

bbaza 

arsebuli 

rukebi 

statistikuri 

monacemebi 

aero 

ffotosuraTebi 

samxedro--sainJinro 

monacemebi 

virtualuri 33D 
modelebi 

cifruli 

rukebi 

nabeWdi 

rrukebi 

monacemTa 

ssaZiebo-ssistema  

damuSaveba:  

skanireba, koordinatebSi mibma, acifrva, rukis gaformeba, koreqtura, beWdva 

Targmna, monacemTa bazebis organizeba, cxrilebis mibma, programireba 

nax. 3. sawyisi monacemebis damuSavebis sqema da cifruli kartografiuli Sedegebinax. 3. sawyisi monacemebis damuSavebis sqema da cifruli kartografiuli Sedegebi
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geomonacemTa bazebis agebis dros gaTval-

iswinebuli iqna Tematuri Sreebis blokebad gaer-

Tianebis principi da samxedro-sainJinro Tematikis 

moTxovnebi.

saqarTvelos samxedro-sainJinro geoinfor-

maciuli sistemis erT-erT mniSvnelovan cifrul 

produqts 1 : 200 000 masStabis topografi-

uli  ruka warmoadgens, romelic cifrul karto-

grafirebis da Tanamedrove rukaTgaformebis stan-

dartebiT aris Sedgenili (ix. nax. 4).

Nnax. 4. 1 : 200 000 masStabis cifruli topografiuli rukis fragmentiNnax. 4. 1 : 200 000 masStabis cifruli topografiuli rukis fragmenti

geomonacemTa bazebSi ganTavsebuli mraval-

ricxovani informacia did masalas iZleva geo-

grafiuli analizisTvis, risTvisac damatebiT saZie-

bo sistemac gamoiyeneba. saZiebo sistema Tematuri 

(landSaftur-geografiuli, socialur-ekonomikuri, 

sainJinro-komunikaciuri da sxv.) informaciis da 

sivrciTi obieqtebis (cifruli rukis calkeuli 

Sreebis Semadgeneli elementebis) urTierT dakav-

Sirebis saSualebas iZleva. es naSromis erT-erTi 

siaxleTagania. cifruli monacemebiT SesaZlebelia 

nebismieri teritoriis samganzomilebiani mod-

elireba, rac karg masalas iZleva reliefis mor-

fologiur-morfometriuli analizisTvis. mag., 

SesaZlebelia reliefis zedapirebis daxrilobis, 

eqspoziciebis, xedvis arealebis da a.S. maRali si-

zustiT gamoTvla. aseve SesaZlebelia lojisti-

kuri da qselis analizi. mag., or punqts Soris 

umoklesi manZilis gansazRvra, manZilebis analizi.

saqarTvelos samxedro-sainJinro geoinfor-

maciuli sistema mudmivad ganaxlebadi cifruli 

produqtia. is warmatebiT SeiZleba iqnas gamoy-

enebuli strategiuli dagegmarebisaTvis qveynis 

samxedro da uSiSroebis sxvadasxva sferoebSi, 

turizmSi, soflis meurneobaSi, infrastruqturul 

samuSaoebSi, garemos dacvaSi da sxv. misi daxmare-

biT sxvadasxva mimarTulebiT SesaZlebelia Semdegi 

gis samuSaoebis Catareba:

1. geoinformaciuli sistemebi: a) cifruli 

topografiuli rukebis ganaxleba; Tematuri da 

morige rukebis generireba; sivrciTi dagegmareba 

– gadawyvetilebis miRebis sainformacio siste-

mebis SemuSaveba da maTi aRWurva yvela saWiro 

vizualuri masaliT; sivrciTi analizi – manZilebis 

analizi, qseluri analizi (umoklesi marSrutebis 

gansazRvra, lojistikuri qselis ageba, momsax-

urebis zonebis analizi da a.S.), simWidrovis ana-

lizi, reliefis analizi (daxriloba, eqspozicia da 

a.S.), hidrologiuri analizi da sxva; geostatisti-

kuri analizi – sivrciTi interpolacia (mag., haeris 

gaWuWyianebis analizi); droiTi analizi – proce-

sebis sivrciT-droiTi ganxilva, sabrZolo meqmede-

bebis da operaciebis dagegmareba, analizi da sxva 

mravali.

2. monacemTa samganzomilebiani modelireba: a) 

landSaftis samganzomilebiani modelireba; b) ur-

banuli teritoriebis, samxedro bazebis da sabr-

Zolo operaciebis virtualuri samganzomilebiani 

modelebis (3D) ageba; g) analizis Sedegebis 3D 
vizualizacia; d) miwisqveSa sainJinro qselebis 

modelireba.

sistemas efeqturad iyeneben sxvadasxva saxelm-

wifo uwyebebSi, sadac wlebis ganmavlobaSi mona-

cemTa perioduli ganaxleba da Tematuri Sevseba 

xdeba. amave dros, SesaZlebelia am monacemebis 
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garkveuli nawilis gamoyeneba samxedro da samoqa-

laqo seqtoris mTel rig mimarTulebebSi, rogoric 

aris sagangebo situaciebi, turizmis usafrTxoeba, 

saSiSi stiqiur-damangreveli bunebrivi procesebis 

monitoringi da sxv. 

monitoringuli sistemisTvis mis gamoyenebas 

win unda uZRvodes geomonacemTa bazebSi geodina-
mikuri procesebis Sesaxeb sivrciTi informaciis 

integrireba. kerZod, saWiroa stiqiur-damangrevel 

bunebrivi procesebis cifruli rukebis integri-

reba 1 : 200 000 masStabis samxedro-sainJinro 

rukasTan (ix. nax. 5). uaxlesi kvlevis Sedegebi 

Tavmoyrilia saqarTvelos teritoriisTvis damaxa-

siaTebeli bunebrivi stiqiuri movlenebis safrTx-

eebisa da riskebis atlasSi [7]. saZiebo sistemas ki 

daemateba axali blokebi.

nax. 5. fiqsirebuli mewyruli procesebis gavrcelebis rukanax. 5. fiqsirebuli mewyruli procesebis gavrcelebis ruka

saqarTvelos samxedro-sainJinro geoinformaci-

uli sistemis saxiT Seiqmna konceftualurad dax-

vewili, ISO standartebs morgebuli, universaluri 

geoinformaciuli sistema, romelic didi moculo-

bis samxedro-sainJinro da geografiul infromacias 

inaxavs da aRWurvilia monacemTa moqnili saZiebo 

sistemiT, mas safuZlad udevs kargad gaazrebuli 

kartografiuli algoriTmi, eqvemdebareba mudmivad 

ganaxlebas da efeqturad aris danergili Sesabamis 

saxelmwifo uwyebebSi. 

aRniSnul gis produqtis safuZvelze Seqmnili 

saSiSi geodinamikuri procesebis marTvis pro-

gramulma instrumenti xels Seuwyobs am pro-

cesebis prognozirebas da riskis Sefasebas. igi 

SesaZleblobas mogvcems operatiulad movaxdinoT 

SesaZlo dazianebis kerebSi mosaxleobis gadarCenis 

mizniT samuSaobis Catareba, droulad mivawodoT 

informacia sgangebo situaciebis Sesaxeb masobrivi 

informaciis saSualebebs. did daxmarebas gauwevs 

aRniSnuli problematikis SeswavliT dainterese-

bul samecniero institutebs da eqspertebs.
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riskebis atlasi. CENN/ITC, Tbilisi, 2012. 100 gv.  

ЛАОШВИЛИ З.Д.
ГЕОИНФОРМАЦИОННЫЕ СИСТЕМЫ 
И МОНИТОРИНГ ОПАСНЫХ 
ГЕОДИНАМИЧЕСКИХ ПРОЦЕССОВ

С целью управления стихийно-разрушающих 
геодинамических процессов, активизированных 
в масштабе страны, необходимо создать их систе-
му мониторинга, которая будет основана на тех-
нологии анализа пространственных данных – на 
геоинформационные системы (ГИС). Эта систе-
ма выполнит большую роль для исследования и 
прогнозирования, геодинамических процессов, 
для суммирования ущерба, планирования спаса-
тельно-эвакуационных работ и превенциональных 
мероприятий. По нашему предложению, в основе 
системы мониторинга будет лежать военно-ин-
женерная геоинформационная система Грузии, 
основу которого представляет цифровая топогра-
фическая карта в масштабе 1:200 000 и поисковый 
инструмент данных.   

LAOSHVILI Z.
GEOINFORMATION SYSTEM AND 
MONITORING DANGEROUS GEODYNAMIC 
PROCESSES 

With the purpose of managing natural disastrous 
geodynamic processes activated across the country, 
Geomonitoring system should be created, which 
will be based on spatial data analysis technologies 
- Geographical information system (GIS). It will 
play a major role in studying geodynamic processes, 
predicting, counting losses, rescue-evacuation work and 
preventive measures. With our offer, the monitoring 
system can be based on the military-engineering geo-
information system, the basis of which is the digital 
topographical map and data searching tool of 1: 
200,000 scale. 

uak 553.982

i. TavdumaZe, geol.-min. mecn. doqtori  m. SariqaZe, 
magistranti z. suramelaSvili, akad. doqtori r. paataSvili  

ninowmindis zedaeocenuri navTobis budobis geologiuri 
agebuleba da ganviTarebis istoria

naSromSi ganxilulia ninowmindis (sagarejos naSromSi ganxilulia ninowmindis (sagarejos 

raioni) zedaeocenuri navTobis budobis agebule-raioni) zedaeocenuri navTobis budobis agebule-

bis, naxSirwyalbadebis generaciis da perspeqtivebis bis, naxSirwyalbadebis generaciis da perspeqtivebis 

sakiTxebi. Rrma burRvis, seismuri profilirebis da sakiTxebi. Rrma burRvis, seismuri profilirebis da 

sarewao-geofizikuri monacemebis safuZvelze gark-sarewao-geofizikuri monacemebis safuZvelze gark-

veulia ninowmindis damarxul antiklinur stru-veulia ninowmindis damarxul antiklinur stru-

qturasTan dakavSirebuli zedaeocenuri navTobis qturasTan dakavSirebuli zedaeocenuri navTobis 

budobis geometria da struqturuli maxasiaTeble-budobis geometria da struqturuli maxasiaTeble-

bi; zeda eocenis liTostratigrafiuli danayofebis bi; zeda eocenis liTostratigrafiuli danayofebis 

faciesebisa da simZlavreebis ganawilebis kanonzo-faciesebisa da simZlavreebis ganawilebis kanonzo-

mierebebi; maTi formirebis paleoteqtonikuri, pale-mierebebi; maTi formirebis paleoteqtonikuri, pale-

oklimaturi da faciesuri Taviseburebebi; naxSir-oklimaturi da faciesuri Taviseburebebi; naxSir-

wyalbadebis generaciis, migraciis da konservaciis wyalbadebis generaciis, migraciis da konservaciis 

savaraudo pirobebi; gansazRvrulia navTobis amosa-savaraudo pirobebi; gansazRvrulia navTobis amosa-

Rebi maragebisa da resursebis moculobebi.Rebi maragebisa da resursebis moculobebi.

ninowmindis sabado mdebareobs Tbilisidan aR-

mosavleTiT 40 km-ze, sagarejos municipalitetis 

teritoriaze, teqtonikurad ganlagebulia aWara-

TrialeTis naoWa zonis ukidures aRmosavleT 

nawilSi, xolo navTobgeologiuri TvalsazrisiT-

Tbilisis mimdebare navTobgazian raionSi. igi mie-

kuTvneba mravalbudobiani navTobis da gazis saba-

doebis tips.Aaq umTavresia Suaeocenuri navTobis 

da gazis budobi (gaixsna 1979 wels), agreTve ze-

daeocenuri (1986 w.), oligocenuri (2000 w.) da 

zedasarmatuli (2001 w.)SedarebiT mciredebitiani 

navTobis budobebi.2002 wels navTobis mcire mo-

dineba aRiniSna qvedaeocenuri naleqebidanac.

zedaeocenuri naleqebidan komerciuli mniS-

vnelobis navTobi miRebulia 21-e da 59-e 

WaburRilebSi, xolo arakomerciuli_2,3,32, 53, 

62-e WaburRilebSi. budobSi dRemde mopovebulia 

75000 t navTobi.

sabados amgebeli naleqebis stratigrafia, li-

Tologia, simZlavreebi dadgenilia kernebis da 

Slamebis analizis, sarewao-geofizikuri gamokv-

levebis da mezobeli teritoriebis zedapiruli 

geologiuri Seswavlis safuZvelze, struqturuli 

Taviseburebebi da sabados geometria – seismuri 

profilirebisa  da burRvis monacemebiT, qanebis 

petrofizikuri maxasiaTeblebi –kernuli masalis 

da karotaJuli gamokvlevebis mixedviT, naxSirwy-

albadebis generaciis pirobebis axsna emyareba qa-

nebis (Slamebis) geoqimiuri Seswavlis Sedegebs.
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1.Ggeologiuri agebuleba

ninowmindis farTobis danaleqsafarSi subparale-

luri reginaluri rRvevebiT gayofili ori struq-

turuli sarTuli fiqsirdeba. zeda sarTuli (alo-

qtoni) warmodgenilia mio-pliocenuri, nawilobriv 

oligocenuri mZlavri molasebiT-TixebiT, qviSaqve-

biT, alevroliTebiT, konglomeratebiT (650-2600 

m), xolo qveda (avtoqtoni)_zedacarculi, paleo-

cenuri, eocenuri da, nawilobriv, maikopuri_zRviuri 

karbonatuli, vulkanogenur-danaleqi da terigenu-

li qanebiT (arasruli simZlavre >3000 m-ze). maT 

Soris (dupleqsSi) ganlagebulia maikopuri TixebiT 

da qviSaqvebiT agebuli, cvalebadi simZlavris (70-

1500 m) mqone, teqtonikuri qercli (firfita). zeda 

struqturul sarTulSi ganviTarebulia saerTo ka-

vkasionuri mimarTebis farTo da asimetriuli pal-

dos sinklini, xolo qvedaSi-ninowmindis subganeduri 

damarxuli antiklini (ix. nax. 1).Aam ukanasknels 

mozaikuri agebuleba aqvs_sxvadasxva tipis, asa-

kis, mimarTebis da amplitudis rRvevebiT ramdenime 

blokad iyofa. maT Soris yvelaze Zveli da didi 

amplitudis mqonea CrdiloeT da samxreTul frTaSi 

ganviTarebuli subganeduri mimarTebis rRvevebi. am 

rRvevebis gardigardmo kveTSi struqturas solise-

bri forma aqvs.

ninowmindis antiklins zedaeocenur naleqeb-

Si asimetriuli agebuleba aqvs RerZuli sibrtye 

CrdiloeTisken aris daqanebuli; CrdiloeTi fr-

Tis daxris kuTxe, saSualod, 35-400-ia, samxreTulis 

-70-750. naoWis sigrZe minus 1400 m Caketil izo-

hifsze 9.0 km-ia, sigane, dasavleT nawilSi _ 4.5 km, 

centralurSi _ 2.0 km (ix. nax. 1 da 2).

    Nnax. 1.Nninowmindis antiklinis geologiuri profili (TavdumaZe,     Nnax. 1.Nninowmindis antiklinis geologiuri profili (TavdumaZe, suramelaSvili, 2012) suramelaSvili, 2012) 

   

 zeda eocenis mZlavri terigenuli komple-

qsi ninowmindis struqturis farglebSi zemodan 

(oligocenidan) SemosazRvrulia rRveviT, romlis 

sibrtye naoWis aRmosavlur nawilSi subhorizon-

tulia (daxris kuTxe, saSualod, 8-100-ia), xolo 

dasavleTiT mkveTrad iwevs zemoT. aRsaniSnavia, rom 

am rRvevis arseboba ukanasknel xanebamde ucnobi 

iyo-miaCndaT, rom zeda eoceni aq sruli simZlavriT 

iyo warmodgenili da mas xmobiT agrZelebda oli-

goceni. burRvis, geologiuri, seismuri da sare-

wao-geofizikuri monacemebis analizis safuZvelze 

dadgenilia am rRvevis arseboba [1].Aamrigad, zeda 

eocenis zeda sazRvari (oligocenTan), ninowmindis 

struqturis farglebSi, ZiriTadad teqtonikuria.

Rrma burRvis monacemebiT, zedaeocenuri naleqebis 

yvelaze maRali hifsometriuli niSnuli (minus 722 
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m) dafiqsirebulia naoWis dasavleT nawilSi (43-e 

WaburRili), yvelaze dabali–aRmosavlur daboloe-

baze (minus 1711 m, 56-e WaburRili). aRniSnuli 

garemoeba ganpirobebulia zemoxsenebuli rRvevisa 

da antiklinuri naoWis urTierTdamokidebulebiT-

rRvevis sibrtye daxrilia Crdilo-aRmosavleTisken, 

Sesabamisad, naoWis TaRi, zeda eocenSi, yvelaze da-

bal niSnulze “moWrilia” aRmosavleT nawilSi (ix. 

nax. 2).

nax. 2.Nninowmindis zedaeocenuri naleqebis saxuravis struqturulinax. 2.Nninowmindis zedaeocenuri naleqebis saxuravis struqturuli

 ruka (TavdumaZe, suramelaSvili, 2013) ruka (TavdumaZe, suramelaSvili, 2013)

rac Seexeba zeda eocenis qveda sazRvars, igi 

vizualurad advili SesamCnevia. Sua eocenis ma-

siuri da sqelSreobrivi vulkanogenur-danaleqi 

warmonaqmnebi aRmaval geologiur WrilSi swrafad 

icvleba Txel da saSualo Sreobrivi Tixian-

qviSiani wyebiT. Ees sazRvari kargad fiqsirdeba 

standartuli karotaJis diagramaze iq, sadac qa-

nebis moCvenebiTi eleqtrowinaaRmdegoba 50-1200 

omi-dan (Sua eoceni) mkveTrad mcirdeba 4-12 oma-

mde (zeda eoceni). aRniSnuli stratonebi, naoWis 

farglebSi, TanxmobiT aris ganlagebuli.Mmxolod 

TaRur nawilSi 4, 49, 98, 100-e WaburRilebis ge-

ologiur WrilebSi (naoWis yvelaze maRal struq-

turul da hifsometriul nawilSi), zeda eoceni, 

Cveni mosazrebiT, SesaZlebelia, uTanxmod aris gan-

lagebuli Sua eocenze_erozirebuli  unda iyos 

Sua eocenis zeda, daaxloebiT 20-28 m simZlavris 

dasta. amasTan erTad, sayuradReboa erTi garemoeba. 

ninowmindis farTobze zeda eoceni gaWrilia 41 

Rrma WaburRiliT. Aam naleqebis eleqtrokarota-

Jul diagramebze navTluRis wyebis qveda da Sua 

nawilebi gamoirCeva ara mxolod gazrdili ele-

qtrowinaRobiT (“pikebis” maqsimumebi 10-12 oma-

mdea), aramed saerTo konfiguraciiT-mTeli diagrama 

TandaTanobiT iwevs zemoT.Ees garemoeba, Cveni mo-

sazrebiT, gamowveuli unda iyos saerTo karbonatu-

lobis gazrdiT, kirqvebis, mergelebis, agreTve tu-

foqviSaqvebis SuaSreebis arsebobiT geologiur 

WrilSi da qanebis gamkvrivebis xarisxis amaRlebiT.

yvela SemTxvevaSi, es intervali kargi repe-

ria da Tbilisis mimdebare raionis WaburRilebis 

eleqtrokarotaJul diagramebze stratigrafiulad 

zeda eocenis qveda nawils, ZiriTadad navTluRis 

wyebas Seesabameba.

zemoaRniSnuli garemoebebis gamo, zeda eoce-

ni, ninowmindis arc erT WaburRilSi, sruli sim-

ZlavriT ar aris warmodgenili. stratonis minim-

aluri simZlavreebi (225-280 m) fiqsirdeba naoWis 

aRmosavlur periklinze, xolo maqsimaluri (760-

1124 m) mis dasavlur nawilSi. savaraudod, zeda 

eocenis Tavdapirveli (sedimentaciuri) simZlavre 

1200-1300 m unda yofiliyo.

Tbilisis mimdebare raionSi,  maT SorisNninowmin-

dis farTobze, aRniSnul sazRvrebSi ganviTarebuli 

zeda eoceni, ZiriTadad, zRviuri Tixian-qviSiani fa-

ciesiT aris warmodgenili. igi or liTostrati-

grafiul erTeulad da sam mikrofaunistur zonad 

nawildeba [2-4]. kerZod, zeda eocenis zeda, Sedare-
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biT mZlavr nawils Tbilisis numulitebian wyebas 

uwodeben, xolo qvedas_navTluRis wyebas. ninowmin-

daSi, Ppirvelis simZlavre, zemoT aRniSnuli mize-

zebis gamo, yvelgan arasrulia da meryeobs 50-150 

m-dan (aRmosavleTiT) 900-1124 m-mde (dasavleTiT). 

navTluRis wyebis simZlavre cvalebadobs 100-180 

m-dan (aRmosavleTiT) 210-240 m-mde (dasavleTiT). 

savaraudod, zeda eocenis Tavdapirveli saerTo 

simZlavris matebis tendenciac aRmosavleTidan 

dasavleTiT unda yofiliyo mimarTuli. Tbilisis 

midamoebis zeda eocenSi sami foraminis ferebi-

ani zona gamoiyofa (qvemodan zemoT): Globigerina 
turkmenica, Globigerapsis index, Bolivina antegres-
sa. amasTan, navTluRis wyebas biostratigrafiulad 

Seesabamebaturkmenica-s zona, xolo Tbilisis wye-

bas–index da  antegressa-s zonebi [3,4]. navTluRis 

wyebis qveda nawilSi gaidevneba Tevzebis qercle-

biT mdidari e.w. lirolepisiani horizonti (bur-

Rvis monacemebiT, 15-25 m).

garda amisa, karotaJuli monacemebis, kernebisa 

da Slamebis analizis safuZvelze, zeda eocenis 

SedarebiT srul geologiur WrilebSi, Cvens mier 

gamoyofilia 11 liTostratigrafiuli horizonti 

da Catarebulia maTi korelacia (navTobgeologiuri 

TvalsazrisiT). maT Soris pirveli sami horizonti 

navTluRis wyebas ukavSirdeba, danarCenebi-Tbilisis 

numulitebian wyebas.Ees danayofebi, ZiriTadad te-

qtonikuri mizezebis gamo, ninowmindis farTobze 

araTanabari gavrcelebiT xasiaTdeba–zogan maTi 

mniSvnelovani nawili “moWrilia” rRveviT.

2. geologiuri ganviTarebis 
ZiriTadi tendenciebi 

kavkasia da, maT Soris, saqarTveloc, warmoadgens 

sxvadasxva dros formirebuli gondvanuri, teTi-

suri da evraziuri mikrokontinentebis Tavisebr 

geologiur kolaJs.Mmezozourisa da paleogenis 

ganmavlobaSi regioni xasiaTdeboda Tanamedrove 

wynari okeanis aziuri sanapiros msgavsi geomor-

fologiuri erTeulebiT, anu warmoadgenda okeane 

teTissa da evraziis kontinents Soris moqceuli 

kunZulTa rkalebis da rkalsukana auzebis rTul 

sistemas [5]. sxvadasxva droSi, sxvadasxva modifi-

kaciis es sistema, gviani paleozouridan dRemde, 

ganicdis dreifs CrdiloeTi mimarTulebiT da 

ZiriTadad ikumSeba. varaudoben, rom konvergen-

ciis Sedegad auzis sigane 250-1000 km-mde unda 

Semcirebuliyo.

absoluturi geoqronologiuri skalis mixed-

viT, gvianeocenuri epoqa daiwyo 40 mln wlis win 

da damTavrda 34 mln wlis win. Sesabamisad, gvi-

aneocenuri qronis xangrZlivoba daaxloebiT 6 

mln weliwads iTvlis. amdroisTvis saqarTveloSi 

arsebobda Semdegi ZiriTadi morfostruqturuli 

elementebi (CrdiloeTidan samxreTisken): 1)didi ka-

vkasionis xmeleTi (kunZulTa rkali); 2) didi ka-

vkasionis samxreTuli ferdobis fliSuri auzi; 3) 

amierkavkasiis epikontinenturiauzi (CrdiloeT am-

ierkavkasiis kunZulTa rkali); 4) aWara-TrialeTis 

riftuli auzi (intrarkaluri rifti); 5)arTvin-

bolnisis xmeleTi [6].

saqarTveloSi, maT Soris Tbilisis mimdebare 

raionSi, gvian eocenSi, teqtogenezis ori faza 

gamovlinda: 1) Zveli pireneuli (TrialeTuri, 

iliriuli)-Sua eocenis dasasruli-gviani eocenis 

dasawyisi; 2) axali pireneuli (sakuTriv pireneu-

li) _ gviani eocenis meore naxevari [7].

danaoWebis pirvel fazas aWara-TrialeTis 

riftis daxurva, aqtiuri wyalqveSa vulkanizmis 

Sewyveta, miwis qerqis am ubnis SekumSva da zRvis 

regresia mohyva. Sua eocenis dasasruls dawyebuli 

regresia gagrZelda gvian eocenSi (faqtobrivad, 

navTluRis qronis dasasrulamde).Sua da gviani 

eocenis sazRvarze, ninowmindis axladCamoyalibe-

buli struqturis farglebSi, savaraudod, mcire 

xniT, moxda zRvis fskeris nawilobrivi inversia- 

antiklinis TaRis mcire ubani (4, 49, 98, 100-e 

WaburRilebis raioni) zRvis donis zemoT moeqca 

da gadairecxa.Ggeologiuri drois am monakveTs 

unda ukavSirdebodes Tbilisis olistoliTebis 

warmoSoba. aman, rogorc Cans, gamoiwvia sedimentaci-

uri auzis nawilobrivi izolacia da aq naleqdag-

rovebis iseTi reJimi damyarda (navTluRis qronis 

pirvel naxevarSi), rogoric mogvianebiT maikopuri 

epoqisTvis gaxda damaxasiaTebeli kavkasiaSi.

navTluRis wyebis formireba, faqtobrivad, sub-

duqciis dawyebas unda ukavSirdebodes. Ees na-

leqebi, faciesurad, sakmaod mkveTrad gansxvavdeba 

Tbilisis wyebisgan_mikrofaunis TvalsaCino gaRa-

ribebis fonze ixTiofaunis ganviTareba, organuli 

(ZiriTadad mcenareuli warmoSobis)  nivTierebis 

da piritis uxvi Semcveloba, qanebis muqi nacris-

fer-moyavisfro-ruxi Seferiloba zRvis regresiaze, 

sust aeraciaze, sedimentaciuri auzis nawilobriv 

izolaciaze, aRdgeniT geoqimiur reJimsa da wylis 

didi masis gogirdwyalbadiT mowamvlaze miuTiTebs.

Aam pirobebSi arsebobas ganagrZoben,ZiriTadad, 

planqtonuri (foraminiferebi, wyalmcenareebi) da 

neqtonuri organizmebi (Tevzebi). JangbadiT Rarib 

garemoSi organuli naSTebis arasruli daSla api-

robebda alevro-pelituri da karbonatuli qanebis 

gamdidrebas Tavdapirveli organuli nivTierebebiT.

mogvianebiT, Tbilisis qronis dasawyisSi, iw-

yeba gaWimviTi deformaciebi, rasac auzis daZirva 

da transgresiis gaZliereba mohyva: Seicvala pa-

leogeografiuli garemo – aRdga sruli kavSiri 

okeanesTan da daiwyo normalur-zRviuri, ZiriTadad 

terigenuli turbidituri sedimentacia, rac met-

naklebi stabilurobiT gagrZelda gviani eocenis 

dasasrulamde. am droisTvis farTod viTardeba mi-

krofauna (rogorc planqtonuri, aseve benTosuric).

Ees garemoeba zRvis zedapiruli wylebis maRali 

produqtiulobis maCvenebelia, Sesabamisi naleqebi 

ki xasiaTdeba sapropeluri tipis organuli niv-

Tierebis SemcvelobiT.
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gviani eocenis dasasruls iwyeba SekumSvis ax-

ali faza (teqtogenezis, sakuTriv pireneuli faza), 

rasac auzis farTobis Semcireba da zRvis regre-

sia mohyva.Ees garemoeba kargad SeiniSneba Tbilisis 

midamoebSi (TrialeTis qedis CrdiloeTi ferdobi, 

asureTis, kojor-kikeTis midamoebi).Nninowmindis 

ubanze es procesi gamoixata qviSian-alevriTuli 

fraqciis momatebiT da marcvlebis zomebis gazr-

diT aRmaval geologiur WrilSi.Ffaqtobrivad, gvi-

ani eocenis dasasruls aWara-TrialeTSi damTavrda 

geosinklinuri reJimi da regioni Sevida axal, oro-

genuli ganviTarebis stadiaSi.

rac Seexeba klimatur pirobebs, navTluRis 

wyebis kirqvebi, metwilad, gadolomitebulia.Ees 

garemoeba adasturebs im mosazrebas, rom zRvis far-

Tobi am droisTvis Semcirda da auzi, nawilobriv, 

izolirebuli iyo. Nnaleqdagroveba mimdinareobda 

aridul, cxel klimatur pirobebSi.Aamaze metyvelebs 

agreTve orsagduliani moluskebis da braqiopo-

debis niJarebze Catarebuli paleotemperaturuli 

gazomvebi.kerZod, gvian eocenSi, amierkavkasiaSi, maT 

Soris saqarTveloSi, wliuri saSualo temperatura 

26-27 0C unda yofiliyo [8].Ggviani eocenis meore 

naxevarSi klimati, rogorc Cans, nestiani gaxda, ris 

Sesaxebac paleobotanikuri monacemebi metyvelebs.

kerZod, am droisTvis samxreT saqarTveloSi gaba-

tonebuli iyo uxeSi struqturis foTlebis mqone 

orlebniani mcenareebi, rac cxeli da teniani havis 

pirobebis arsebobaze miuTiTebs. Aamdagvari klima-

turi pirobebi xels uwyobda zedapiruli wylebisa 

da xmeleTis mcenareulobis maRal bioproduqti-

ulobas. amasTan erTad, gviani eocenis dasawyisSi 

naxevradCaketili auzis arseboba Sesustebuli 

aeraciiT,gogirdwyalbadiT mowamluli wylis didi 

masiT, aRdgeniTi geoqimiuri pirobebiT, sedimenta-

ciissakmao maRali siCqariT xelsayrel pirobebs 

qmnida pirvandeli organuli nivTierebis damarxvis, 

konservaciis, gardaqmnis da navTobmbadi potencia-

lis SeqmnisTvis. zeda eocenSi yvelaze maRali nav-

Tobmbadi potencialiT navTluRis wyeba gamoirCeva, 

rac sulac ar aris SemTxveviTi.es naleqebi da 

maikopis regionaluri masStabis navTobmbadi wyeba 

daaxloebiT erTgvarovan garemoSi unda iyos war-

moSobili. rogorc Cans, Tbili da cxeli nestiani 

klimaturi pirobebi, gogirdwyalbadiT mowamluli 

naxevradCaketili sedimentaciuri auzis arseboba 

cudi aeraciiT da swrafi sedimentaciiT, zedapi-

ruli wylebisa da xmeleTis maRali bioproduqti-

uloba aucilebel winapirobebs unda qmnides navTo-

bmbadi qanebis formirebisTvis.

3. navTobgazianoba

zedaeocenuri naleqebi ninowmindasa da mis momi-

jnave teritoriaze gamoirCeva xelsayreli geoqimi-

uri parametrebiT, rac zemoaRniSnuli geologiuri 

ganviTarebis TaviseburebebiT aris ganpirobebuli. 

Tbilisis mimdebare raionSi isini “navTobis fan-

jaraSi” unda Sesuliyvnen oligocenis dasasruls, 

daaxloebiT 23-24 mln wlis win. es niSnavs, rom 

ukve am dros daiwyo Txevadi naxSirwyalbadebis 

(lateraluri da vertikaluri) emigracia zeda 

eocenis navTobmbadi qanebidan gamtari sistemebis-

teqtonikuri rRvevebis, forovani da napralovani 

koleqtorebis meSveobiT.

rogorc cnobilia, naxSirwyalbadebis migracias 

qanebSi ganapirobebs wnevaTa sxvadasxvaoba –flu-

idebi moZraobs wnevis Semcirebis mimarTulebiT. 

struqturuli poziciis gaTvaliswinebiT, es pro-

cesi mimdinareobs dedamiwis qerqis RrmaddaZiruli 

teritoriebidan (rofebidan) hifsometrulad maRa-

li ubnebis –periferiebisken. Aanomalurad maRali 

fenis wnevas sxvadasxva faqtori ganapirobebs.

erT-erTia mZlavri Tixuri dastebis arseboba ge-

ologiur WrilSi. zedaeocenuri Tixian-qviSiani 

naleqebis simZlavre yvelaze didia (2000-2500 m) 

ninowmindis samxreTiT da dasavleTiT, Sesabamisad, 

naqaralis farTobze da mtkvris Sua welis rofSi.

Nninowmindis antiklinis Crd.-dasavleT frTaze fe-

nis wnevis gradienti 1.7-mdea, rac 0.60-0.65-iT metia 

normaluri hidrostatikuri wnevis gradientTan 

SedarebiT. zemoxsenebuli ubnebidan xdeba fluid-

ebis vertikalur-lateraluri migracia, erTi mxriv, 

sakuTriv zedaeocenur (Tbilisis wyebis) qviSaqveb-

Si.Mmeore mxriv,Ffenis wnevis sidide navTluRis 

wyebaSi normalurs uaxlovdeba, xolo qveSmde-

bare Suaeocenur vulkanogenur-danaleq koleq-

torebSi hidrostatikuris tolian masze nakle-

bia. Sesabamisad, aseT pirobebSi fluidebis migracia 

unda xdebodes sapirispiro mimarTulebiT – zemo-

dan qvemoT, zeda eocenidan Sua eocenSi.

NnavTobis da gazis gamovlena zedaeocenuri 

naleqebidan dafiqsirebulia ninowmindis TiTqmis 

yvela WaburRilSi. 

zeda eocenis geologiur WrilSi, Cveni mosaz-

rebiT, aranakleb sami navTob-gazSemcveli zona unda 

arsebobdes.Ppirveli zona (XI horizonti) strati-

grafiulad ukavSirdeba Tbilisis wyebis zeda 

nawils, sadac gavrcelebulia SedarebiT sqeli da 

msxvilmarcvlovani qviSaqvebi.aqedan dRemde miRebu-

lia 32727 t navTobi da 5618 aTasi m3 gazi (59-

e WaburRili). navTobis sawyisi dRe-Ramuri debi-

ti_140 m3, gazis _ 21000 m3 (d=10 mm StuceriT).
teqtonikuri rRvevebis zonebis gaswvriv mi-

graciis dros fluidebi, rogorc Cans, Sevida da 

dagrovda damWerebSi – rRvevisqveSa pirvelive 

koleqtorebSi.  esaa II navTobSemcveli zona (VII 

horizonti). am fenebidan dRemde miRebulia 42327 

t navTobi da 5360 aTasi m3 gazi (21-e WaburRili). 

navTobis sawyisi dRe-Ramuri debiti _ 30 m3, gazis 

_ 5300 m3 (d=6 mm StuceriT).
Mmesame navTob-gazSemcveli zona, romlis arse-

boba varaudis donezea, unda arsebobdes navTlu-

Ris wyebaSi, budobis teritoriaze  gavrcelebuli 

Tixiani (gaumtari) dastis Tavze - 30-e WaburRilis 

savaraudo produqtiuli fena (III navTobSemcveli 
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zona); igi xasiaTdeba navTobisa da gazis efeq-

turi gamovleniT burRvis dros.Ees zonaAarsebul 

WaburRilebSi dasinjuli ar aris.

avstriis q. loebenis universitetis 

TanamSromlebma Seiswavles Tbilisis mimdebare rai-

onis, maT Soris ninowmindis 97-e WaburRilis pa-

leogenuri qanebis (Slamebis) geoqimiuri Tvisebebi 

[9]. kvlevis Sedegad gamoirkva, rom zedaeocenuri 

Tixebi miekuTvneba “kargi dedaqanebis” kategorias.

isini amJamad (sic!) imyofebian navTobis generaciis 
sawyis fazaSi da metnaklebad moumwifebelia. maTi 

Semcveli organuli nivTiereba warmoadgens zRvi-

uri da kontinenturi warmoSobis Tavdapirveli 

organuli nivTierebis narevs, rac asaxvas poulobs 

III-II tipis kerogenSi, ukanasknelis primatiT. ze-

dacarcul, Sua da zedaeocenur koleqtorebSi ar-

sebuli navTobebi erT ojaxs ekuTvnis da, didi 

albaTobiT, generirebulia zedaeocenur dedaqanebSi. 

navTobis maragebis daTvlisas gamoyenebuli 

iqna moculobiTi meTodi, romelic emyareba navTo-

bgajerebuli fenebis farTobis da simZlavris si-

dideebs, qanebisa da navTobis petrofizikur maxa-

siaTeblebs.

koleqtori, ZiriTadad, forovani tipisaa, te-

qtonikur damWerebSi – forovan_napralovani.

Kkernis analizis mixedviT, Ria forianobis cvaleba-

dobis diapazoni 10.0-18.5 %-ia, saSualod 14 %-ia.

Ggadamxuravebia maikopuri asakis mZlavri Tixiani 

dastebi.

ninowmindis zedaeocenur budobSi navTobis amo-

saRebi maragebi milion t-ze metia, amosaRebi piro-

biTi resursebi kimas ramdenjerme aRemateba.
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ТАВДУМАДЗЕ  И.П.,  ШАРИКАДЗЕ М.З., 
СУРАМЕЛАШВИЛИ З.Р., ПААТАШВИЛИ Р.В.
ГЕОЛОГИЧЕСКОЕ СТРОЕНИЕ И 
ИСТОРИЯ РАЗВИТИЯ НИНОЦМИНДСКОЙ 
ВЕРХНЕЭОЦЕНОВОЙ НЕФТЯНОЙ ЗАЛЕЖИ

   В работе рассмотрены вопросы геологичес-
кого строения, генерации углеводородов и 
перспективы ниноцминдской верхнеэоценовой 
нефтяной залежи (Сагареджойский район). 
На основвании данных глубокого бурения, 
сейсмопрофилирования и промыслово-геофизи-
ческих исследований определены геометрия и 
структурные особенности верхнеэоценовой залежи 
ниноцминдской погребенной антиклинали; зако-
номерности распределения фации и мощностей 
литостратиграфических подразделений верхнего 
эоцена; палеотектоническая, палеоклиматическая 
и фациальная среда их образования; пред-
полагаемые условия генераций, миграции и 
консервации природных углеводородов; запасы и 
ресурсы извлекаемой нефти.

TAVDUMADZE I.,  SHARIKADZE M., SURAMELASHVILI  
Z.,   PAATASHVILI  R.
GEOLOGICAL STRUCTURE AND HISTORY OF 
DEVELOPMENT OF NINOTSMINDA UPPER 
EOCENE OIL DEPOSIT

The structure, hydrocarbon generation and 
prospectivity of the Ninotsminda (Sagarejo region) 
Upper Eocene oil deposit are reviewed in the study. 
The geometry and structural values of the Upper 
Eocene oil deposit relating to the anticlinal structure 
buried in Ninotsminda as well as the regularities of 
facieses and thickness distribution of the Upper Eocene 
lithostratigraphic units, paleotectonical, paleoclimate 
and facies peculiarities of their formation, probable 
environment of hydrocarbon generation, migration 
and conservation are specified based on deep drilling, 
seismic survey and logging activities; the volumes of 
the recoverable oil reserves and resource are estimated 
too.
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uak 624. 131. 31

doqtoranti d. TedoraZe

md. Tergis auzis (baidaris, xevis, darialis xeobebi) sainJin-
ro-geologiuri Taviseburebebi

statiaSi ganxilulia mdinare Tergis auzis statiaSi ganxilulia mdinare Tergis auzis 

RvarcofsaSiSi reliefi, misi geologiuri agebule-RvarcofsaSiSi reliefi, misi geologiuri agebule-

ba, teqtonikuri mdgomareoba da aq ganviTarebuli ba, teqtonikuri mdgomareoba da aq ganviTarebuli 

katastrofuli xasiaTis Rvarcofuli nakadebi.  maTi katastrofuli xasiaTis Rvarcofuli nakadebi.  maTi 

umetesoba myinvarwveri-jamaraixoxis myinvarul kvan-umetesoba myinvarwveri-jamaraixoxis myinvarul kvan-

ZSi formirdeba da maTi raodenoba ramdenime aT-ZSi formirdeba da maTi raodenoba ramdenime aT-

euls aRwevs; ganlagebulia gansakuTrebulad maRal, euls aRwevs; ganlagebulia gansakuTrebulad maRal, 

seismurad aqtiur zonaSi. aRwerilia mniSvnelovani seismurad aqtiur zonaSi. aRwerilia mniSvnelovani 

devdoraki-amalis myinvarul kvanZSi Cven droSi gan-devdoraki-amalis myinvarul kvanZSi Cven droSi gan-

viTarebuli katastrofuli xasiaTis Rvarcofebi.viTarebuli katastrofuli xasiaTis Rvarcofebi.

kavkasionis mTavari qedis monakveTi, romelic, fSav-

mTiuleTs CrdiloeTi danekvris, mtkvris marcxena 

Senakadebis, aragvisa da qsnis auzebs yofs Tergis da 

misi Senakadebisagan, arRunis da sulakis auzebisgan [1].

sakvlev teritoriaze reliefis ZiriTadi saxe 

ganpirobebulia struqturul-teqtonikuri bunebiT, 

liTologiur-stratigrafiuli agebulebiT da mkve-

Trad gamokveTili vertikaluri zonalobiT.

Tergis auzis geologiuri agebuleba, devdoraki-

dan (myinvarwveris masivis) samxreTiT jvris uRel-

texilis CaTvliT, agebulia mezokainozouri asakis 

naleqebiT, romlis ukidures Crdilo nawilSi ga-

SiSvlebulia zeda paleozouri asakis devdorakis  

da gveleTis kristaluri masivebis granitoidebi.

teqtonikuri danawilebis mixedviT, regioni 

moicavs kavkasionis naoWa sistemis: mTavari qedis, 

yazbeg-lagodexis da mestia-TianeTis zonebs [2]. 
aq gavrcelebulia iuruli naleqebi qveda da Sua 

iurisfiqlovani da fiqal-qviSovani wyebebiT. xevi, 

am sityvis viwro gagebiT ewodeba Tergis xeobis 

monakveTs kobis qvemoT.

sakvlev teritoriaze qanebi rTuli sainJinro-

geologiuri pirobebis gamo advilad emorCile-

bian egzogeodinamikuri procesebis warmomqmnel 

Tvisebebs  da Sesabamisad maTSi aqtiurad mim-

dinareobs seroziul-denudaciuri procesebi, rac 

gamowveulia agreTve reliefis potencialiT, teq-

tonikiT, meteorologiuri pirobebiT da klimatis 

globaluri cvlilebiT.

gansakuTrebiT sagulisxmoa Rvarcofebi, romle-

bic transformerdebian mw. myinvarwveri-jamaraixoxis 

myinvarul kvanZSi. md. devdoraki-amalis, abanos gvele-

Tis, Cxeris da sxva xeobebSi, romelTa raodenoba 90-s 

aRemateba. myinvaruli enebis Camoqcevas da maTSi ar-

sebuli tbebis garRvevas araerTxel mohyva Zlieri 

`glacialuriRvarcofebis~ transformacia [3].

md. Tergis xeobaSi (baidari, xevi, dariali) 

katastrofuli xasiaTis wyalmovardnebi, arasruli 
monacemebiT bolo ori saukunis manZilze dafiqsire-
buli iyo aranakleb 44-jer [3].

Rvarcofebi, anu igive seluri nakadebi yvelaze 

ufro mdinareebis Tergis, aragvis, didi liaxvis da 

alazanis auzebSia aRmosavleT saqarTveloSi. magali-

Tad, Tergis xeobaSi, romelic miCneulia RvarcofsaSiS 

mdinared, erTvis 7 mdinare, romelTa auzebis saerTo 

farTobi 200 km2–ze metia, maTi saTavis simaRle zR-

vis donidan 2900–dan 4480 m-dea, vardnaki 1000–dan 

1700 m-ze metia, xolo TviTon RvarcofTa kerebis 

farTobs wyalSekrebis saerTo farTobis 25 procen-

tidan 70 procentamde ukavia [4].

cnobilia, dariali Tergis xeobis is antecen-

deturi monakveTia (yazbegidan larsamde), romelic 

kavkasionis RerZul zonebSia CaWrili da kldovani 

derefanis saxiT arRvevs gverdiT qeds. darialis 

dasawyisad md. Cxeris SesarTavs miiCneven, sadac 

Tergi dinebas aCqarebs  da RrialiT iWreba xeo-

baSi. darialis yvelaze viwro, kldovani da mkacri 

nawili paleozour granitul masivSia CaWrili, 
yabaxisa da xdis wylis SesarTavebs Soris, sadac 

Zvel eroziul mowmeze (Sverilze) Tamaris cixe-

simagrea agebuli. darialis bolo larsis yofili 

safosto sadguris axlosaa da amgvarad kldekaris 

erToblivi sigrZe 11 kilometria.

sur. 1. md. devdorakis kalapotisur. 1. md. devdorakis kalapoti
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aris varaudi, rom dariali odesRac yinuliT 

iyo amovsebuli da granitoidebis didi lodebi, 

romlebic am xeobebis ferdebze da fskerzea. gran-
itoidebis Zireul gamosavlebze gacilebiT ufro 

CrdiloeTiTac gvxvdebian, warmoadgenen meoTxeuli 

periodis Tergis didi myinvaris mier gadatanil 

eratiul (moxetiale) lodebs. 

darialis kldekari amJamadac fxvieri nafenebis 

intensiuri gadaadgilebis ares warmoadgens. am 

procesebze myinvarebis monawileoba yovelTvis 

uSualo da pirvelxarisxovani rodia. didi mniS-

vneloba aqvs  Rvarcoful nakadebs, romlebic am-

Jamad umTavresad katastrofuli Tavsxma wvimebis 

Sedegad warmoiSoba, da romlebic iwveven didZali 

mongreuli masalis maT Soris didroni natexebis 

swrafad gadaadgilebas. sof. larsis qvemoT, Tergis 

kalapotSi, uzarmazari granitis lodia, moculo-

biT 6000 kubametria da woniT 1500 tonamde. igi 

aRmosavleT evropaSi yvelaze didi eratiuli e.i. 

myinvaris mier Camotanili lodia  da cnobilia 

literaturaSi, rogorc e. w. `ermolovis qva~ (ix. 
sur. 2).

sur. 2. ermolovis qva sur. 2. ermolovis qva 

meoTxeul periodSi es movlenebi kidev ufro 

met simZlavres  iCendnen, teqtonikuri da vul-

kanuri procesebis sakmaod intensiuri gamov-

linebebTan dakavSirebiT (vulkanuri amoTxevebiT 

gamowveuli myinvarebis katastrofuli dnoba) [1].
rogorc cnobilia, darialis masivis samxreT 

sazRvars  kavkasionis  kristaluri gulis mTa-

vari Secoceba warmoadgens. darialis masividan  

CrdiloeTiT kavkasionis megaantiklinoriumis 

Crdilo frTaa ganlagebuli, darialis masivis  zo-

lis kontaqtTan-Sreebi  (TixafiqlebiT qviSaqvebis, 

daikebi da diabazebis fenobrivi ZarRvebi). dari-

alis masivis  zolis kontaqtTan Sreebi TiTqmis  

vertikaluradaa aziduli (qistinkis da wiklauris 

wyeba qveda da Sua liasis) [5]. sagulisxmoa Cveni 

drois movlenebic. miTumetes, rogorc sakvlevi re-

gioni Rvarcofebis pirveli kategoriis raionia.

                

a                                   b

     

sur. 3.  yuros xevSi ganviTarebuli egzogeodinamikuri procesebi: sur. 3.  yuros xevSi ganviTarebuli egzogeodinamikuri procesebi: 

a) Rvarcofuli xeoba; b) mewyruli ferdobia) Rvarcofuli xeoba; b) mewyruli ferdobi
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devdoraki-amalis myinvarul kvanZSi glacialur 

Rvarcofebis axali katastrofa moxda 2014 wlis 

17 maiss, romlis mizezi mw. myinvarwveris aRmosav-

leT qarafovan kalTaze 4400-4500 metr absolu-

tur simaRleze kldovani masis myinvaris nawilis 

Camoqceva iyo. kldezvavis miaxloebiTi moculoba 5 

milioni m3 –iT ganisazRvra. Tergis xeobaSi gamov-

ida 1.5 milioni m3 masa,  md. Tergi Seaguba 20-25 

metr siRrmemde. am katastrofam mTlianad daangria 

centraluri saavtomobilo gza 400 metr sigrZeze, 

gaglija CrdiloeTidan samxreTi mimarTulebis 

gazsadeni mili, waaqcia  maRali Zabvis eleqtroga-

damcemi anZa da xangZlivivi droiT ruseT saqarT-

velos sazRvarze  Sewyda transportiT moZraoba, 

da rac mTavaria, samwuxarod stiqias 8 adamianis  

sicocxle Seewira [3, 6].

faqtia, rac ufro maRalia ferdobis daxriloba 

miT ufro intenseurad mimdinareobs  fitva-gravi-

taciuli, eroziuli procesebi, miT ufro sustia 

qanebis SeWiduloba da maRalia ferdobis mdgrado-

bis darRvevis riski.

egzogeodinamikur procesebSi mniSvnelovan 

rols asrulebs Tanamedrove teqtonikuri moZrao-

bebi, rTuli naoWebi da TaRovan-blokuri struq-

turebi.

aqtiuri rRvevebis arseboba iwvevs gravitaciul 

procesebs. ZiriTadad procesebis gaaqtiureba xdeba 

uxvi atmosferuli naleqis mosvlis dros.

saqarTvelos teritoriis nawilSi moxve-

dril md. Tergis auzis yvela Senakads axasi-

aTebs Rvarcofuloba da yvela erozirebul fer-

dobs qvaTacvena; rac Seexeba mewyrul procesebs, 

SedarebiT naklebadaa warmoqmnili (ix. sur. 3).
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ТЕДОРАДЗЕ  Д. Л.
ИНЖИНЕРНО-ГЕОЛОГИЧЕСКИЕ 
ОСОБЕННОСТИ БАССЕИНА РЕКИ ТЕРЕК 
(УЩЕЛЛИЙ:  БАИДАРИ, ХЕВИ, ДАРЬЯЛ)

 
В стстье расматривается  селеопасный  

район  бассейна реки Терек  и развитые  здесь  
селевые потоки катастрофического  характера. 
Большинство из них формируется  в ледниковом уз-
ле Казбек (Мкинварцвери) – Джимарай-хох, в особо 
высокосеисмически активной зоне.  Описываются 
значительные сели катастрофического характера, 
развитые за  последные годы. 

TEDORADZE D.  
THE ENGINEERING  GEOLOGICAL   FEATURES  
OF THE  TEREK  RIVER BASIN (BAIDARI RAVINE, 

KHEVI, DARYAL)

The article deals with the mudflows region of the 
Terek river basin and the mudflows developed here 
that are catastrophic. Most of them are  formed  in the  
glacial node Kazbek  (Mkinvartsveri)- Dzhimarai-hoh, 
in a particularly highseismic active  zone. Described 
are  impressive  mudflows of a catastrophic nature 
developed recently. 
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na da sxva. na da sxva. 

guriis regionSi 2017 wlis 15-16 oqtombris guriis regionSi 2017 wlis 15-16 oqtombris 

stiqiuri geologiuri procesebis gaaqtiurebis stiqiuri geologiuri procesebis gaaqtiurebis 

Sedegad dazianda infrastruqturuli obieqtebi, Sedegad dazianda infrastruqturuli obieqtebi, 

sacxovrebeli saxlebi da sakarmidamo nakveTebi.sacxovrebeli saxlebi da sakarmidamo nakveTebi.

statiaSi mocemulia stiqiuri geologiuri pro-statiaSi mocemulia stiqiuri geologiuri pro-

cesebis safrTxeebis identifikacia da saSiSroebis cesebis safrTxeebis identifikacia da saSiSroebis 

riskis gansazRvra evropis umravles qveynebSi miRe-riskis gansazRvra evropis umravles qveynebSi miRe-

buli Tanamedrove meTodologiiT.buli Tanamedrove meTodologiiT.

meTodologia.meTodologia. meTodologia warmoadgens 

Sveicariis konfederaciasa da evropis umravles 

qveynebSi miRebuli klasifikaciisa da saqarTvelo-

Si damkvidrebuli klasifikaciis harmonizaciis da 

adaptirebis Sedegs. kvlevis farglebSi movaxdineT 

safrTxeebis identifikacia - mewyrebis, Rvarcofebis 

da qvaTacvenis procesebis klasifikacia.

safrTxeebis klasifikaciisaTvis miRebulia 

intensiurobis iseTi kriteriumebi rogoricaa: 

mewyrebisTvismewyrebisTvis simZlavris TvalsazrisiT zRvru-

li mniSvnelobebi >2 m (zedapiruli); 2-10 m 

(araRrma) da >10 m (Rrma mewyrebi). intensiurobis 

TvalsazrisiT - permanentuli mewyrebi, permanentuli mewyrebi, siCqare (V) 

2 sm-mde weliwadSi (dabali), 2-10 sm (saSualo), 

>10 sm (maRali). spontanuri mewyrebisTvisspontanuri mewyrebisTvis V-10 

sm-mde (dabali), siRrme (d) <0.5 m da gadaadgilebis 

manZili (I) - >1 m/w. (saSualo), (d) >2 m/w (maRali). 

RvarcofebisaTvisRvarcofebisaTvis siCqare (V)-1 m/wm da moculoba 

<500 m3 (dabali intensiuroba), (V)>1 m/wm (saSualo 

da maRali intensiuroba). qvaTacvenisaTvisqvaTacvenisaTvis energia 

(E) <30 kilojouli (dabali-susti), 30-300 kilo-

jouli (saSualo), >300kilojouli (Zlieri) [1].

savele periodSi kvlevis ZiriTad meTods war-

moadgenda teritoriis marSrutuli Sefaseba, rom-

lis procesSic xdeboda mewyruli sxeulebis mor-

fologiur-morfometriuli da sainJiniro-geolo-

giuri kvleva [2].

procesebis xarisxobrivi da raodenobrivi maxa-

siaTeblebis da regionis sainJinro-geologiuri pi-

robebis gaanalizebis safuZvelze, Sedgenili iqna 

saSiSroebis xarisxobrivi kriteriumebi - maRali, maRali, 

saSualo, dabali da usafrTxo saSualo, dabali da usafrTxo zonebi.

regionis fizikur-geografiuli da klimaturi regionis fizikur-geografiuli da klimaturi 

daxasiaTeba.daxasiaTeba. guriis regioni mdebareobs aWara-imere-

Tis qedis CrdiloeT mTiswineTis CaRunvis zolis 

dasavleTur nawilSi. misi sazRvrebia: CrdiloeTiT 

md.xeviswyali, samxreTiT md. Coloqi, dasavleTiT 

Savi zRva da aRmosavleTiT aWara-imereTis qedis 

dasavleTuri ganStoebebi [3].

guris mxare bunebrivi pirobebis mixedviT or-

barisa da mTis nawilad iyofa. sazRvari maT Soris 

zRvis donidan 500-600 metr simaRleze gadis. 

kolxeTis dablobis nawils, guriis winamTebis da 

gorak-borcviani zoli mosdevs. gorak-borcvovani 

mTiswineTi teqnogenurad yvelaze metad datvirTul 

teritorias warmoadgens, aq mkafiod SeiniSneba ada-

mianis sameurneo saqmianobis negatiuri zegavlena 

garemoze da SedarebiT mkveTrad aris gamoxatuli 

saSiSi geologiuri procesebic. 

guriis regioni xasiaTdeba haeris maRali sino-

tiviT, naleqebis didi raodenobiT da SedarebiT 

Tbili zamTriT. qarebs musonuri xasiaTi aqvT: za-

mTarSi gabatonebulia mSrali, aRmosavleTis fion-

isebri, xolo zafxulSi-dasavleTis notio qarebi. 

regioni xasiaTdeba uxvi frontaluri da xang-

Zlivi naleqebiT, romelTa wliuri jami 1700-2300 

mm-ia.

administraciuli dayofis mxriv regioni 

moicavs ozurgeTis, lanCxuTis da Coxatauris 

munici palitetebs. regionis teritoriis far-

Tobi Seadgens 2032 kvadratul kilometrs. 

samxareo danayofis administraciuli centria q. 

ozurgeTi.

geologiuri procesebis gaaqtiureba sxva faq-

torebTan erTad mnivnelovnad aris dakavSirebuli 

atmosferuli naleqebis raodenobasa da mis se-

zonur ganawilebasTan. naxazze 1 asaxulia 2004-

2017 wlebSi  mxareSi moqmedi meteosadgurebis 

monacemebze dayrdnobiT atmosferuli naleqebis  

ganawileba wlebis  mixedviT. aseve, mocemulia imave 

periodSi geologiuri procesebis warmoSobisa da 

gaaqtiurebis raodenobrivi maCveneblebi. grafikze 

warmodgenili mrudebi naTlad asaxavs klimatu-

ri faqtoris (atmosferuli naleqebis raodenoba) 

mniSvnelovan rols geologiuri procesebis war-

moSobasa da eqstremalur gaaqtiurebaSi (ix. nax. 

1) [4].
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nax. 1. atmosferuli naleqebis ganawileba da saSiSi geologiuri procesebis warmoSoba_gaaqti-nax. 1. atmosferuli naleqebis ganawileba da saSiSi geologiuri procesebis warmoSoba_gaaqti-

urebis raodenobrivi maCveneblebi: 1. Coxatauri (saS. mravalwliuri norma–1848 mm). 2. axalwar-urebis raodenobrivi maCveneblebi: 1. Coxatauri (saS. mravalwliuri norma–1848 mm). 2. axalwar-

moqmnili (gaaqtiurebuli) mewyerul-gravitaciuli procesimoqmnili (gaaqtiurebuli) mewyerul-gravitaciuli procesi

Tu mxedvelobaSi ar miviRebT Semodgoma-

zamTris Tveebs, saerTo jamSi, zomierad gvalviani 

iyo, Sesabamisad saSiSi geologiuri procesebis mim-

dinare saangariSo weli warmoSoba-gaaqtiurebis 

xarisxi saSualo mravalwliuris doneze SeiZleba 

Sefasdes. maRali saSiSroebis riskis kategoriis 

dazianeba 13 dasaxlebul punqtSi dafiqsirda, saSu-

alod-38-Si, xolo dabali-60 punqtSi.

mTlianad mxareSi sxvadasxva saxis stiqiuri 

geologiuri procesebis metnaklebi zemoqmedebis 

arealSi moqceulia 180 dasaxlebuli punqti. maT 

Soris maRali saSiSroebis riskis qveS moqceulia 

- 56, saSualoSi - 61, dabalSi - 63; xolo Zlier 

dabalSi - 13 dasaxlebuli punqti (ix. nax. 2, a da 

2, b).  

a                                b     
       

nax. 2. guriis mxareSi geologiuri procesebis saSiSroebis qveS moqceuli dasaxlebuli pun-nax. 2. guriis mxareSi geologiuri procesebis saSiSroebis qveS moqceuli dasaxlebuli pun-

qtebis raodenoba: a da b - procentuli maCveneblebiqtebis raodenoba: a da b - procentuli maCveneblebi

statiaSi yuradRebas gavamaxvilebT regionSi 

stiqiis Sedegad 2017 wels yvelaze metad da-

zianebul ubnebze.

15-16 oqtombris stiqia15-16 oqtombris stiqia -  - guriis mxareSi ge-

ologiuri procesebis warmoSoba-gaaqtiurebaSi wa-

myvani roli klimatur faqtorebs eniWeba. 2017 

wlis 15-16 oqtombers garemos erovnuli saagentos, 

hidrometeorologiis departamentis (Coxatauris 

meteosadguris) monacemebis mixedviT, gvalvliani 

zafxulis Semdeg or dReSi Tavsxma wvimebis 

Sedegad mxareSi (130 mm-ze meti) atmosferuli na-

leqebi movida. Sedegad regionSi stiqiuri geolo-

giuri procesebis warmoSoba-gaaqtiurebis maRali 

xarisxi dafiqsirda, xolo calkeul ubnebze (sof. 

acana, juruyveTi, telmani, WanWaTi, guliani, ninoSvi-

li, surebi,saWamiaseri, dablacixe, zemo xevi, bukis-
cixe, Txinvali, Sroma, konWkaTi,  mTispiri, nabeRlavi, 

meria, gurianTa) warmoiqmna da gaaqtiurda masSta-

buri mewyruli da eroziuli procesebis, ramac 

mniSvnelovaniziani miayena mosaxleobas da infra-

struqturul obieqtebs. 

stiqiis Sedegad lanCxuTis municipalitetislanCxuTis municipalitetis 

teritoriaze saSiSi geologiuri procesebis gamov-

lenis TvalsazrisiT, yvelaze metad daZabuli ub-

nebi dafiqsirda soflebis: acanis, akeTis, ninoSvilis, 

gulianis, CoCxaTis, da juruyveTis teritoriaze. 

aq ZiriTad damangrevel Zalad mewyruli procesebi 

mogvevlina. stiqiam daaziana sacxovrebeli saxle-

bi, s/sameurneo savargulebi da sxvadasxva infra-

struqturuli obieqtebi. magaliTisaTvis moviyvanT 

mxareSi 15-16 oqtombris stiqiiT dazianebul ubnebs 

lanCxuTis municipaliteti:

sofel acanaSisofel acanaSi teritoriis mewyruli dazianebis 

koeficienti zogierT ubanSi 0.5-0.7-is tolia. met-

naklebi xarisxiT dazianebulia „wilosnebis“, `kvi-wilosnebis“, `kvi-

WiZe-TedoraZeebis“ ,,mgelaZeebis“ „naSenebis“WiZe-TedoraZeebis“ ,,mgelaZeebis“ „naSenebis“ubnebSi 
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mdebare sacxovrebeli saxlebis da Sidasasoflo 

gzebis umetesi nawili. gansakuTrebiT daZabuli 

mdgomareobaa Seqmnili soflis centralur uban-

Si, administraciuli Senobis mimdebare mewyruli 

flates qvemoT arsebul sivrceze. 15-16 oqtombers 

mosulma atmosferulma naleqebma gamoiwvia mewyru-

li gruntis masebis mniSvnelovani da erTdrouli 

CamoSvaveba, romelmac amoavso ferdobis ZirSi ar-

sebul samagr kedelsa da ferdobis zedapirs Soris 

arsebuli sivrce. naSvavma gruntebma gadaketa gza 

da daaziana gzis mimdebare sakarmidamo nakveTebi 

(ix. sur. 1 da 2).

   

sur. 1. sur. 1. mewyeri. sof. acana                mewyeri. sof. acana                sur. 2. sur. 2. gaaqtiurebuli mewyeri. sof.gaaqtiurebuli mewyeri. sof.

                                                mamaTi                                                mamaTi

zemoT aRniSnulis Sedegad maRali safrTxe 

Seeqmna erT sacxovrebel saxls da aqedan gamom-

dinare, saWiroa aRniSnuli ojaxis geologiurad 

mdgrad adgilze gadayvana. mewyruli sxeulebis aq-

tivizacia dafiqsirda sofel mamaTissofel mamaTis teritori-

aze, sadac gaaqtiurda mewyrebis 20-30%, romlebic 

ZiriTadad plastiuri tipis mewyrebia saSualo sa-

SiSroebiT xasiaTdebian (ix. sur. 2). juruyveTis juruyveTis 

Temis sofel baRlefSi Temis sofel baRlefSi stiqiis Sedegad daimewyra 

sakarmidamo nakveTebi da Sidasaubno gza, Sedegad 

aRniSnuli ubani municipalitetis centralur saa-

vtomobilo gzas veRar ukavSirdeba. maRali mewyru-

li saSiSroebidan gamomdinare aucilebelia deta-

luri sainJinro-geologiuri kvlevebze dayrdnobiT 

SemuSavdes proeqti dazianebuli gzis aRsadgenad 

(ix. sur. 3 da 4).

   

sur. 3. mewyeri. sof. baRlefi         sur. 4. mewyeri. sof. ninoSvilisur. 3. mewyeri. sof. baRlefi         sur. 4. mewyeri. sof. ninoSvili

sofel ninoSvilsa da sofel gulianSisofel ninoSvilsa da sofel gulianSi mewyru-

li stiqiis Sedegad dazianda lanCxuTi-ozurgeTis 

damakavSirebeli centraluri saavtomobilo gza 

[4] mimdebare sakarmidamo nakveTebi da sacxovre-

beli saxlebi (ix. sur. 4) sof. nigoiTis, zomleTis, sof. nigoiTis, zomleTis, 

Colobargis da CibaTisColobargis da CibaTis midamoebSi meqanikuri sufo-

ziis Sedegad warmoiqmna sxvadasxva konfiguraciis 

xvrelebi da Cadablebebi. saWiroa maTi drouli 

tamponaJi TixiT.stiqiuri geolgoiuri procesebis 

mniSvnelobisgamovlinebis SemTxvevebi dafiqsirda 

lanCxuTis municipalitetislanCxuTis municipalitetis 20-mde sofelSi. 

Coxatauris municipalitetSiCoxatauris municipalitetSi stiqiis Se-

degad warmoiqmna da gaaqtiurda kldezvavebi-

sa da qvaTacvenebis kerebi soflebis: Cxakouras, 
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zemo surebis, wifnagvaras da qvabRas teritori-

aze. Rvarcofuli nakadebis gavla dafiqsirda md. 

yviralas, md. oRrosoulis da md. sufsis usax-

elo marjvena Senakadis xeobebSi, sadac mewyrul-

CamonaSvavi gruntebi transformirda talaxiani 

tipis Rvarcoful nakadad, romelmac mokle droiT 

sof. zemo surebSi gadaketa md. sufsis kalapoti, 

daaziana maszed arsebuli xidi da sasoflo gza. 

mdinareTa napirebis gamorecxvis intensiuri ub-

nebi dafiqsirda soflebis: saWamiaseris, nabeRla-

vis, gogolesubnis, xevis, amaRlebis, basileTis da 

daba Coxatauris midamoebSi. sofel bukiscixeSisofel bukiscixeSi 

2017 wlis zafxulSi aRdgenili Coxatauri-zemo Coxatauri-zemo 

surebissurebis damakavSirebeli saavtomobilo gza 15-16 

oqtombris stiqiam Zlier daaziana. maRali mewyru-

li safrTxidan gamomdinare gzis normalureqsplu-

atacia garTulebulia. mewyris stabilizaciisaTvis 

auclebelia damewyrili ubnis detaluri sainJin-

ro-geologiuri Seswavlis Sedegebis safuZvelze 

Sesabamisi saproeqto gadawyvetilebebis miReba 

(sur. 5). stiqiam daaziana sofel dablacixeSisofel dablacixeSi 

sacxovrebeli saxli da sakarmidamo nakveTebi, maRa-

li mewyruli saSiSroebidan gamomdinare mosaxle 

gasayvania sacxovreblad geologiurad mdgrad adg-

ilze (ix. sur. 6) [4].

     

sur. 5. mewyeri.  sof. bukiscixe                        sur. 6. mewyeri. sof. dablacixesur. 5. mewyeri.  sof. bukiscixe                        sur. 6. mewyeri. sof. dablacixe

stiqiis Sedegad sof. didi vanis sof. didi vanis teritoriaze 

mSenebare Coxatauri-zemo surebis saavtomobilo 

gzis gaswvriv dafiqsirda mcire zomis kldezvavebs 

da qvaTacvenebs ubnebi, romlebic safrTxes uqmnis 

sacxovrebel saxlebs da Sidasaubno saavtomobilo 

gzas (ix. sur. 7). stiqiam sagrZnobi ziani miayena 

sofel zemo surebs,sofel zemo surebs, usaxelo xevSi warmoqm-

nilma mewyerma, romelic SemdgomSi transformirda 

talaxiani tipis Rvarcofad daaziana Sidasaubno 

gza, saxide gadasasvleli da sakarmidamo nakveTe-

bi. maRali Rvarcofuli safrTxidan gamomdinare 

saWiroa kalapotis perioduli gawmenda-CaRrmaveba 

da Rvarcofuli xevis kalapotSi baraJebis mowyoba 

(ix. sur. 8) [3].

sur. 7. sur. 7. kldezvavi. sof. didi vani            sur. 8. Rvarcofuli xevi. sof.zemokldezvavi. sof. didi vani            sur. 8. Rvarcofuli xevi. sof.zemo

                                                   surebi                                                   surebi
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ozurgeTis municipalitetSiozurgeTis municipalitetSi 15-16 oqtombers 

stiqis Sedegad saSiSi geologiuri procesebidan 

farTo gavrcelebiT sargeblobda mewyruli mov-

lenebi da mdinareTa napirebis gamorecxva. sof. sof. 

ZimiTSi ZimiTSi stiqiis periodSi saSiSi geologiuri 

procesebis mier dazianda sacxovrebeli saxlebi, 

s/sameurneo savargulebi da Sida sasoflo saav-

tomobilo gzebi. yvelaze metad dazianda ZimiTi-ZimiTi-

mamaTismamaTis  gzis 0.8 km-iani sigrZis monakveTi (ix. sur. 

9). sof. mTispirissof. mTispiris centralur nawilSi kvlav 

gaaqtiurda mewyeri, romelic periodulad azianebs 

ozurgeTi-mTispiris damakavSirebel centraluri-

saavtomobilo gzis 60 metrian monakveTs. mewyeri 

aqtiuria, igi cocviTi tipisaa da moicavs ferdo-

bis mniSvnelovan nawils. aqedan gamomdinare, mewyer-

sawinaaRmdego RonisZiebebis gansazRvra detaluri 

sainJinro-geologiuri Seswavlis gareSe uSedego 

iqneba (ix. sur. 10).

sur. 9. mewyeri.  sof. ZimiTi                sur. 10. mewyeri. sof. mTispirisur. 9. mewyeri.  sof. ZimiTi                sur. 10. mewyeri. sof. mTispiri

stiqiam gaaqtiura sof. konWkaTissof. konWkaTis centralur 

nawilSi arsebuli Zvelmewyruli sxeulebi. Sedegad 

deformacia ganicada konWkaTi-Txinvalis dama-

kavSirebelma saavtomobilo gzis savalma nawil-

ma, mimdebare ferdobebma, sacxovrebelma saxlebma 

da sakarmidamo nakveTebma (ix. sur. 11). analogi-

uri situacia Seiqmna sof. Txinvalissof. Txinvalis centralur 

nawilSi da e.w „emigrantTa“, „koiZis baRi“-s da 

„doliZeebi“-s ubanSi. mewyruli movlenebis Sedegad 

aTeulobiT sacxovrebeli saxli dazianda.

sur. 11. mewyeri. sof. konWkaTi              sur. 12. mewyeri. sof. Sromasur. 11. mewyeri. sof. konWkaTi              sur. 12. mewyeri. sof. Sroma

sof. SromaSisof. SromaSi axali mewyruli kerebTan erTad 

gaaqtiurda Zvelmewyruli kerebi: zedubanis, vakes, 

sakavias da ormeTis ubnebSi. aRniSnulma movle-

nebma gamoiwvia sacxovrebeli saxlebis, sakarmidamo 

nakveTebis da Sidasasoflo gzebis dazianeba(ix. 

sur. 12).zemoT aRniSnul ubanze mewyersawinaaRm-

dego RonisZiebebi unda Catardes detaluri sain-

Jinro-geologiuri gamokvlevebis Sedegebis gaT-

valiswinebiT.

daskvna
guriis teritoriaze saSiSi geologiuri pro-

cesebi xasiaTdebian farTo gavrcelebiT da gamov-

linebis mravalglgvari formebiT. maTi aqtiuroba 

da intensiuri ganviTareba damokidebulia: reliefis, 

geologiuri agebulebis, klimatis Tanamedrove teq-

tonikuri moZraobebis da bunebriv garemoze anTro-

pogenuli Carevis intensiurobasa da kontras-

tze. guriis regionSi 2017 wlis 15-16 oqtombris 

stiqiis Sedegad Cvens mier dafiqsirebuli iqna 57 

axali mewyruli kera, romlis farTobi 20,85 ha-s 
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Seadgens. Zveli mewyruli sxeulebis gaaqtiurebis 

farTobi 64,8 heqtaria. mxareSi mdinareTa napir-

garecxvebis jamma 11.75 km Seadgina, xolo dazianeb-

ulma saavtomobilo gzebis monakveTebis jamurma 

sigrZem 7.4 km. mTlianobaSi guriis regionSi, (mu-

nicipalitetebis monacemebze dayrdnobiT) 15-16 

oqtobris stiqiis Sedegad miyenebulma zianma 9 

milioni lars gadaaWarba. naxazze 3 warmodgenilia 

guriis regionSi 2017 wlis 15-16 oqtombris stiqi-

uri geologiuri procesebis sivrculi ganawilebis 

ruka.

nax. 3. guriis regionSi 2017 wlis 15-16 oqtombris stiqiuri geologiuri procesebis sivrcu-nax. 3. guriis regionSi 2017 wlis 15-16 oqtombris stiqiuri geologiuri procesebis sivrcu-

li ganawilebis rukali ganawilebis ruka
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ЧКОНИЯ З. З. ,  ЕГИАЗАРОВА Д. Е.
ИССЛЕДОВАНИЕ   СОВРЕМЕННЫХ  
МЕТОДОЛОГИЙ  ГЕОЛОГИЧЕСКИХ  
ПРОЦЕССОВ   СТИХИЙНЫХ БЕДСТВИЙ В  
15-16   ОКТЯБРЯ  2017  ГОДА В ГУРИЙСКОМ  
РАЙОНЕ

Работа посвящена региону Гурия, который яв-
ляется одним из самых сложных регионов с учетом 
ущерба, причиненного в результате стихийных 
бедствий и риска опасностей. Естественно, что 
геологические процессы, такие как оползень, эро-
зия (подмыв берегов), селевые потоки, камнепад и 
многое другие, наносят значительный экономиче-
ски  и материальный ущерб региону.

После активации природных геологических 
процессов инфраструктурные объекты, дома и 
земельные участки были повреждены в регионе 
Гурия в 15-16 октября 2017 года.

В статье обсуждаетсия определение угроз при-
родных геологических процессов и выявление 
рисков опасности на основании современной ме-
тодологии, принятой в большинстве Европейских 
странах.

TCHKONIA   Z. ,    EGIAZAROVA  D.
INVESTIGATION WITH     THE   MODERN    
METHODOLOGIES    OF NATURAL 
DISASTER GEOLOGICAL  PROCESSES  IN  
OCTOBER   15-16, 2017 IN THE GURIA REGION

The work is devoted to the region of Guria, which 
is one of the hardest regions in terms of the quality of 
the damage caused by natural disasters and the risk 
of hazards. Naturally, geological processes such as 
landslide, erosion (bank washing), mudflows, rockfall 
and many other processes cause significant financial 
and material damage to the region.

After the activation of natural geological processes 
infrastructural facilities, houses and land plots were 
damaged in the Guria region on October 15-16 2017 
year.

The article discusses the identification of hazards 
to natural geological processes and the determine the 
risks, based on the modern methodology adopted in 
most European countries.

УДК 622. 273УДК 622. 273
ДОКТОР ТЕХНИЧЕСКИХ НАУК  В. А. СИЛАГАДЗЕ, ДОКТОР ТЕХНИЧЕСКИХ НАУК, ДОКТОР ТЕХНИЧЕСКИХ НАУК  В. А. СИЛАГАДЗЕ, ДОКТОР ТЕХНИЧЕСКИХ НАУК, 
ПРОФЕССОР Л. И. МАХАРАДЗЕ, АКАД. ДОКТОР  М . В. ДЖАНГИДЗЕ, С. И. СТЕРЯКОВАПРОФЕССОР Л. И. МАХАРАДЗЕ, АКАД. ДОКТОР  М . В. ДЖАНГИДЗЕ, С. И. СТЕРЯКОВА
О СПЕЦИФИКЕ ГИДРАВЛИЧЕСКОГО РАСЧЕТА РАСПРЕДЕЛИТЕЛЬНОГО О СПЕЦИФИКЕ ГИДРАВЛИЧЕСКОГО РАСЧЕТА РАСПРЕДЕЛИТЕЛЬНОГО 
ТРУБОПРОВОДА НАМЫВА ХВОСТОХРАНИЛИЩ И ПЛОТИНТРУБОПРОВОДА НАМЫВА ХВОСТОХРАНИЛИЩ И ПЛОТИН

В статье рассмотрен вопрос гидравлического 
расчета намывного распределительного трубопро-
вода; обоснована необходимость учета специфики 
движения гидросмеси в заиленном режиме при опре-
делении гидравлических параметров; предложена 
методологическая последовательность гидравли-
ческого расчета распределительного намывного 
трубопровода; приведены результаты сравнения 
расчетных (по предложенной методологии) и экс-
периментальных (производственных) данных напо-
ра в начале распределительного трубопровода, под-
тверждающие приемлемость предложенной мето-
дологии.

Трубопроводный гидротранспорт широко приме-
няется в горнорудной промышленности для транс-
портирования и складирования хвостов обогащения. 
Также успешно применяется в гидротехническом 
строительстве для возведения намывных плотин. 
Трубопроводы упомянутых систем состоят из двух 
участков - транзитного и распределительного. Мето-
дика гидравлического расчета транзитных участков 
разработана довольно хорошо и отвечает требовани-
ям практики, чего нельзя сказать о методиках расче-
та распределительных (намывных) трубопроводов. 
Здесь отсутствует единый подход к расчету внешней 
сети гидротранспортной системы. Следовательно, 
при выборе насосных агрегатов и глубины их регули-
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рования, могут быть допущены серьезные ошибки.
В водопроводных системах для расчета распредели-

тельного трубопровода применяется теория движения 
жидкости для переменных расходов [1]. Согласно этой 
теории, расчетные величины напора на распредели-
тельном участке меньше, чем потери на этом же участ-
ке при пропуске общего расхода. В частном случае, 
когда весь расход распределяется на выпусках, сум-
марные потери напора составляют одну треть, которые 
имели бы место при пропуске общего расхода на дан-
ном участке. Указанный подход совершенно не прием-
лем для расчета распределительного трубопровода при 
движении в нем гидросмеси. Здесь, с уменьшением по 
пути расхода, движение переходит в режим ниже «кри-
тического» и происходит осаждение твердых частиц и 
изменение площади живого сечения трубопровода, а в 
заиленном режиме закономерность изменения гидрав-
лических сопротивлений существенно отличается от 
закономерности при движении воды.

Различными авторами и ведомствами разработаны 
методики расчета гидротранс-портирования твердого 
сыпучего материала. Ни в одной из них однозначно не 
указано о необходимости учета специфики заиленных 
режимов в гидравлических расчетах распределитель-
ного трубопровода. Лишь в «Руководстве» [2], разрабо-
танном «Механобр-Инжинерингом» отмечается (пункт 

6.3.45): «Удельные суммарные потери напора в трубо-
проводах (распределительных), уложенных на карте 
намыва, принимаются на 50-70 % больше, чем потери 
напора на трение в магистральных горизонтальных 
трубопроводах того же диаметра», с чем трудно согла-
ситься. Считаем, что в каждом конкретном случае ве-
личины потерь напора следует определить расчетами.

Известно, что работа гидротранспортной системы, 
по энергетическим соображениям и условиям мини-
мального гидроабразивного износа трубопровода, вы-
годна при скоростях ближе критических (1,05-1,15) 
vcr. Следовательно, при проектировании диаметр тру-
бопровода определяют с учетом этого фактора. Ввиду 
того, что при работе любого участка распределитель-
ного трубопровода обязательно пропуск 1/3 общего 
расхода (Qgen.) транзитом (по технологическим услови-
ям) и распределение по выпускам оставшегося расхо-
да, система (ее отдельные участки) непременно будет 
работать в заиленном режиме. Высота слоя заиления в 
трубопроводе по участкам разная (см. рис.1), что обу-
славливает формирование различных гидродинамиче-
ских параметров. Поэтому при гидравлическом расчете 
распределительного трубопровода очень важно учесть 
специфику заиленных режимов. Методики расчета заи-
ленных режимов рассмотрены в работах [2, 3, 4].

 

 « »  « » 

Рис. 1. Модель транспортирования гидросмеси в распределительном трубопроводе:
                        1 – намыв на участке «а»; 2 – намыв на участке «б»
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На основе анализа результатов расчета распредели-
тельного трубопровода по различным подходам, пред-
ложена последовательность расчета, которая приводит-
ся ниже.

По общему расходу гидросмеси (Qgen.), объемной 
консистенции (S), среднего диаметра частиц (dmed.) 
твердого сыпучего материала будут определены кри-

тическая скорость потока (vcr) и критический диаметр 
трубопровода (Dcr.) по формулам, приведенным в рабо-
тах [2, 3].

Исходя из технологии намыва, будет установлено 
общее количество одновременно работающих выпу-
сков (n), определены транзитный расход (Qtr.) и расход 
каждого выпуска (q)

Расчет распределительного трубопровода начинает-
ся с конца, т.е. с выпусков последнего участка распре-
делительного трубопровода.

Потери напора по длине трубопровода на трение 
на участке от торца трубопровода до первого выпуска 
последнего участка («а») определяется по зависимости

                                                            (1)

где 1fi - удельные потери напора по длине трубопро-
вода на трение и рассчитывается по формулам расчета 
заиленных режимов [2, 3, 4] для транзитного расхода 

(1/3 Qgen.); 1f - расстояние от торца до первого выпу-
ска концевого участка («а»).

Величина местных потерь в тройнике у первого вы-
пуска на участке «а» определяется по зависимости

,

где v -  скорость у первого выпуска при расходе Qtr.+q в 
заиленном режиме при условном диаметре Dcon., м/сек; 

n - коэффициент сопротивления, который определяет-
ся по зависимости [5]

,                                                                  (2)

где ..nc =0,7 [5] (глава VII; рис.7.25);  Qb  - расход в 
выпуске (Qb=q), м3/час; Qc- 1 - расход перед первым вы-

пуском (Qc- 1= Qtr.+q, м3/час); cF - площадь живого се-

чения трубопровода перед первым выпуском, м2; nF

- площадь живого сечения трубопровода после первого 

выпуска, м2; в основных случаях cF = nF .
Величина напора перед первым выпуском участка 

«а» определяется по зависимости

   .                                                              (3)

 Аналогично определяется 2aH , 3aH , ....., 

naH  , у второго, третьего ,...., n выпусков (у послед-
него выпуска последнего участка «а»).

 После этого определяются удельные потери 

напора ( nbnai ..  ) на участке между последним выпу-
ском последнего («а») участка и последним выпуском 
начального («б») участка для общего расхода Qgen. (не-
заиленного режима) и общие потери (м) на этом участ-
ке  ( )
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  .                                                      (4)

Далее определяется напор (м) в начале распределительного трубопровода

.                                        (5)

 После этого следует рассчитать гидродинами-
ческие параметры, когда работают выпуски (n) началь-
ного участка («б») распределительного трубопровода. 
Расчет вновь начинается с конца распределительного 
трубопровода. Определяются удельные потери напора 

1.bfi  на участке с торца до первого выпуска началь-

ного («б») участка для транзитного расхода 







3

.genQ
в 

заиленном режиме. Затем определяются общие потери 
напора (м) на этом участке

111 1,1 bfbfbf LiH    .                                                               (6)

 Потери напора на длину с первого до последнего выпуска участка «б», из-за идентичности расходов с 
сечения трубы, будут тоже самое, что и на участке «а», т.е. Han=Hbn

 Таблица 1
Напоры в начале распределительного трубопровода при работе 

выпусков различных участков

Расход 
гидросмеси

Q, м3/час

По рекомендуемой методологии По методике «Механобр-
Инжинеринг»

По промышленным (эксперментальным) 
данным

Напор при 
работе 

выпусков 
распре-
делитель-
ного трубо-
провода на 
конечном 

(«а») 
участке
  Н, м

Напор при 
работе 

выпусков 
распреде-
лительного 
трубопро-
вода на 

начальном 
(«б») 
участке
      Н, м

Напор при 
работе 

выпусков 
распреде-
лительного 
трубопро-
вода на 
среднем 
участке
      Н, м

Участки не 
рассмат-
риваются

Напор      Н, 
м

Разность по 
максиму-
мам, %

Напор при 
работе 

выпусков 
распре-
делитель-
ного трубо-
провода  
конечного 

(«а») участка
     Н, м

Напор при 
работе 

выпусков 
распреде-
лительного 
трубопро-
вода на 

начальном 
(«б») участке

      Н, м

Разность,    
%

«а» «б»

600 17,26 21,20 17,87 22,30 5,2

16,5; 17,0 19,7; 19,8 7,0 6,0

800 16,31 19,30 16,42 21,50 11,3

1000 16,08 19,00 16,35 20,10 5,8

1200 15,08 18,65 5,96 19,70 5,6

1400 21,07 18,53 17,54 29,70 40,9

1600 26,87 18,94 21,33 37,00 42,3

 Напор (м) в начале распределительного участка при работе выпусков участка «б» будет 

  .                                       (7)
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Аналогично определяется напор в начале 
распределительного трубопровода, когда работают 

выпуски среднего участка ""
.

ü
begH .

Насосы будут подобраны по максимальному значе-
нию требуемого напора в начале распределительного 
трубопровода, полученного расчетом.

По предложенному методологическому подходу 
были рассчитаны величины напора в начале распреде-
лительного трубопровода гидротранспортной системы 
акционерного общества «Маднеули» (см. табл.1). В та-
блицу также сведены величины напора, рассчитанные 
по методу «Механобр-Инжинеринг» и замеренные в 
производственных условиях.

Как видно из таблицы, при малых расходах, разни-
цы в результатах расчета по предложенной методоло-
гии и методике «Механобр-Инжинеринг» небольшая 
(5-11 %), тогда как при больших расходах, эта разница 

более 40 %. Что касается производственных данных, 
разница составляет 6-7 %, что вполне приемлемо.

Из вышеизложенного можно заключить:
1. Гидравлический расчет гидротранспортных 

распределительных трубопроводов следует выполнить 
с учетом специфики заиленных режимов гидротранс-
портирования гидросмеси.

2. Расчет следует начинать с конца и продолжить 
в сторону начала распределительного трубопровода с 
учетом изменения расхода по участкам.

3. Величины напоров в начале распределитель-
ного трубопровода однозначную зависимость с работа-
ющими участками не имеет, поэтому напоры в начале 
распределительного трубопровода нужно определять, 
как при работе выпусков концевого, так и среднего и 
начального участков. Насосные установки должны 
быть выбраны по максимальным расчетным значениям 
напоров с начале распределительного трубопровода.
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v. silagaZe, l. maxaraZe, 
m. jangiZe, s. steriakova

kudebsacavebisa da kaSxlebis 
monaleqi manawilebeli 
milsadenebis hidravlikuri 
gaangariSebis Sesaxeb

naSromSi ganxilulia monaleqi manawilebeli 

milsadenebis hidravlikuri gaangariSebis sakiTxi; 

dasabuTebulia, rom hidravlikuri parametrebis 

gansazRvrisas aucilebelia gaTvaliswinebuli iqnes 

daleqili reJimebis dros hidronarevis moZrao-

bis specifika; SemoTavazebulia monaleqi manawile-

beli milsadenebis hidravlikuri gaangariSebis 

meTodologiuri Tanamimdevroba; ganxilulia gaan-

gariSebis (SemoTavazebuli meTodologiiT) da 

eqsperimentuli (samrewvelo pirobebi) monace-

mebis Sedegebis Sedareba manawilebeli milsadenis 

dasawyisSi, romelic adasturebs SemoTavazebuli 

meTodologiis safuZvlianobas.

SILAGADZE V., MAKHARADZE L., 
JANGIDZE M., STERIAKOVA S.
ABOUT SPECIFICS OF HYDRAULIC 
CALCULATION OF THE DISTRIBUTIVE 
PIPELINE OF THE ALLUVIUM OF TAILINGS 
DAMS AND DAMS

The article reviews the question of hydraulic 
calculation of the alluvial distributive pipeline; need 
of accounting of specifics of the movement of hydro 
mix for the silted mode when determining hydraulic 
parameters is proved; the methodological sequence 
of hydraulic calculation of the distributive alluvial 
pipeline is offered; results of comparison settlement 
(on the offered methodology) and experimental 
(production) data of a pressure at the beginning of 
the distributive pipeline, confirming the acceptability 
of the offered methodology are given.
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uak 622.4.536.24: 624.191.94

teqn. mecn. doqtori, profesori o. lanCava, 
akad. doqtori, asistent-profesori n. arudaSvili, 
doqtoranti z. xokeraSvili

siTbosa da higroskopuli masis arastacionaruli gadacema 
metros saventilacio Wavlsa da garSemomcvel 
samTo masivs Soris

satransporto gvirabebis mSeneblobisa da satransporto gvirabebis mSeneblobisa da 

eqspluataciis Tanamedrove teqnologiebidan gamom-eqspluataciis Tanamedrove teqnologiebidan gamom-

dinare naSromSi miRebulia, rom membranis SigniT, dinare naSromSi miRebulia, rom membranis SigniT, 

gvirabis gamagrebisa da mopirkeTebis farglebSi, gvirabis gamagrebisa da mopirkeTebis farglebSi, 

wylis drenaJi aRar xdeba da adgili aqvs higros-wylis drenaJi aRar xdeba da adgili aqvs higros-

kopuli masis (tenis) gacvlis arastacionarul pro-kopuli masis (tenis) gacvlis arastacionarul pro-

cess, siTbos gadacemis analogiur procesTan erTad. cess, siTbos gadacemis analogiur procesTan erTad. 

amrigad, samTo masivSi adgili aqvs mxolod forebSi amrigad, samTo masivSi adgili aqvs mxolod forebSi 

sorbirebul tens, xolo gvirabebSi cxadi saxiT wy-sorbirebul tens, xolo gvirabebSi cxadi saxiT wy-

ali SesaZlebelia iqnes mxolod gamonaklis ali SesaZlebelia iqnes mxolod gamonaklis 

SemTxvevaSi, lokaluri wyaroebis saxiT, romelTa SemTxvevaSi, lokaluri wyaroebis saxiT, romelTa 

gavlena saventilacio Wavlze gancalkevebulad ga-gavlena saventilacio Wavlze gancalkevebulad ga-

nixileba. mocemulia siTbosa da tenis gadacemis nixileba. mocemulia siTbosa da tenis gadacemis 

rogorc martivi procesebis, ise erToblivi proce-rogorc martivi procesebis, ise erToblivi proce-

sebis maTematikuri modelirebis Sedegebi grafikebi-sebis maTematikuri modelirebis Sedegebi grafikebi-

sa da nomogramebis saxiT, romelTa gamoyenebiTac sa da nomogramebis saxiT, romelTa gamoyenebiTac 

SesaZlebelia Tbofizikuri gaangariSebisaTvis SesaZlebelia Tbofizikuri gaangariSebisaTvis 

aucilebeli siTbosa da tenis gadacemis arastacio-aucilebeli siTbosa da tenis gadacemis arastacio-

naruli koeficientebis gansazRvra.naruli koeficientebis gansazRvra. soresa da di-soresa da di-

ufuris efeqtebiT aRZruli damatebiTi nakadebi, ro-ufuris efeqtebiT aRZruli damatebiTi nakadebi, ro-

gorc wesi, aZliereben ZiriTad nakadebs, magram praq-gorc wesi, aZliereben ZiriTad nakadebs, magram praq-

tikaSi SesaZlebelia Segvxvdes SemTxveva, roca dam-tikaSi SesaZlebelia Segvxvdes SemTxveva, roca dam-

atebiTi nakadebis gavlenis mxedvelobaSi miReba atebiTi nakadebis gavlenis mxedvelobaSi miReba 

saWiro aRar iyos. procesebis analizis safuZvelze saWiro aRar iyos. procesebis analizis safuZvelze 

SemoTavazebulia kriteriumi, romlis msazRvreli SemoTavazebulia kriteriumi, romlis msazRvreli 

ricxviTi sididis zemoT Tbofizikuri gaangariSe-ricxviTi sididis zemoT Tbofizikuri gaangariSe-

bebisaTvis aucilebelia diufurisa da sores dam-bebisaTvis aucilebelia diufurisa da sores dam-

atebiTi efeqtebis gaTvaliswineba. aRniSnuli atebiTi efeqtebis gaTvaliswineba. aRniSnuli 

efeqtebis ignorireba SesaZlebelia, Tu efeqtebis ignorireba SesaZlebelia, Tu .

Sesavali     
Termoaerodinamikuri mravalparametriani amo-

canebis gadawyvetisas orkomponentiani sistemisaT-

vis “samTo masivi-saventilacio nakadi” saWiro 

xdeba arastacionaruli siTbosa da masis gadacemis 

koeficientebis gaangariSeba soresa da diufuris 

damatebiTi efeqtebis gaTvaliswinebiT an maTi gaT-

valiswinebis gareSec. 

rogorc wesi, am koeficientebis gansazRvra 

xdeba erToblivi Tbomasagadacemis diferencialuri 

gantolebebis amonaxsnebis gamoyenebiT. problema is 

aris, rom gantolebebi analizurad amoixsneba mx-

olod arsebiTi gamamartivebeli daSvebebis miRebis 

Semdeg, rac saWiro sizustes ver uzrunvelyofs. 

amave dros soresa da diufuris damatebiTi 

efeqtebis, ise rogorc ZiriTadi nakadebis 

Sesafaseblad, amosavali iyo siTbosa da masis ga-

datanis procesebis damaxasiaTebeli fizikuri 

Tvisebebis Tanafardoba. kerZod, a.v. likovi mianiS-

nebda, rom SeiZleboda temperaturagamtarobisa da 

masagadatanis potencialgamtarobis keoficientebis 

tolobis maa   gamoyeneba [1], xolo o. a. kremn-

evi da v. i. Juravlenko sargeblobdnen tolobiT 

1maa  [2]. am ukanaskneli formuliT 

Serbilebulia koeficientebs Soris gansxvaveba im 

pirobiT, Tu orive koeficientis ricxviTi mniSvn-

eloba erTi rigisaa.  

Cvens kvlevebSi gamoikveTa, rom aRniSnuli koe-

ficientebi qanebisaTvis minimum ori rigiT mainc 

gansxvavdebian erTmaneTisagan [3] da amdenad bune-

brivad dadga diufurisa da sores damatebiTi 

efeqtebis ufro zustad gaTvaliswinebis sakiTxi.

winamdebare naSromSi arCeulia cnobili naS-

romebisagan [1, 2] gansxvavebuli gza. Cven gamovdivarT 

ara miTiTebuli tolobidan maa  , aramed saven-

tilacio nakadis aeromeqanikidan. damatebiTi na-

kadebis Sesafaseblad vsargeblobT siTbos gacemis 

Termuli winaRobis /1  cnebiT Tburi sasazRvro 

Sris arealSi, iseve rogorc masis gacemis analo-

giuri winaRobis cnebiT m/1  Sesabamisi sasaz-

Rvro Sris arealSi ( , m - gvirabis zedapiridan 

Tbogacemisa da masagacemis koeficientebi, vt/m2.grad, 

kg.moli/j.m2.wm). amasTanave, Cven ar vgulisxmobT 

iseT damatebiT SemzRudvel pirobebs, arc aRniSnul 

winaRobebisaTvis, arc nakadebisaTvis, rac ar aris 

gaTvaliswinebuli niuton-rixmanis, furiesa da fi-

kis ZiriTad kanonebSi.  

Teoriuli analizi
Tu usasrulo samTo masivSi gayvanil gvirabs 

aqvs wris forma radiusiT 0R  (ix. nax. 1), gvi-

rabis gaswvriv garSemomcvel samTo masivSi siTbosa 

da masis (tenis) gadacemas mxedvelobaSi ar mivi-

RebT, xolo TviT masivs miviCnevT izotropulad 

da erTgvarovnad, maSin masivsa da nakads Soris 

Tbomasagadacema aRiwereba Semdegi diferencialuri 

gantolebebiT




 






c
crtat m2

;                                      (1)

taa mm
22 





,                                     (2)

sadac t  aris samTo masivis temperatura,  0C; 
a  - temperaturagamtarobis koeficienti, m2/wm; 
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2  - laplasis operatori;   - fazuri gardaqmnis 

kriteriumi samTo masivSi; r  fazuri gardaqmnis 

kuTri enTalpia, kj/kg; mc , c  - Sesabamisad izo-

Termuli masatevadobisa da kuTri Tbotevadobis 

koeficientebi, moli/j, kj/kg.grad;  -dro, wm; 

  - samTo masivis masagadatanis potenciali, j/

moli; ma  - masagadatanis potencialgamtarobis 

koeficienti, m2/wm;  -Termogradientuli koe-

ficienti, j/moli.grad.

nax. 1. temperaturisa da masagadatanis potencialis ganawileba gvirabis kedlebsa da garSemom-nax. 1. temperaturisa da masagadatanis potencialis ganawileba gvirabis kedlebsa da garSemom-

cvel samTo masivSi gvirabis RerZis marTobul sibrtyeze: cvel samTo masivSi gvirabis RerZis marTobul sibrtyeze: R  _ cilindruli koordinati;  _ cilindruli koordinati; 0R
_ gvirabis ekvivalenturi radiusi; 0 da _ gvirabis ekvivalenturi radiusi; 0 da 0R  indeqsebi Sesabamisad uCveneben temperaturisa da  indeqsebi Sesabamisad uCveneben temperaturisa da 

masagadatanis potencialis sidideebs garSemomcvel izotropul garemoSi da gamyof zedapirzemasagadatanis potencialis sidideebs garSemomcvel izotropul garemoSi da gamyof zedapirze

 

calsaxobis pirobebs aqvT Semdegi saxe  

0 ,  0RR  :  0)0,( 0
tt R  , 0)0,( 0

 R ,                             (3)

0 , R : 0),( tt R  , 0),(  R ,                                (4)

0 ,   R :    

0)()( 



 hkmhk rtt
R
t  ;                               (5) 

)( hkmmm R
t

R









   =0,                                 (6)

sadac ganmartebuli sidideebis garda, R  aris 

cilindruli koordinati;  , m  - Sesabamisad 

Tbogamtarobisa da masagamtarobis koeficiente-

bi qanisaTvis, vt/m.grad, kg.moli/j.m.wm; kkt ,  - 

Sesabamisad gvirabis zedapiris temperatura da 

masagadatanis potenciali, C0
, j/moli; hht ,  - 

igive saventilacio nakadisaTvis.

Tu diufurisa da sores efeqtebs mxedvelobaSi 

ar miviRebT, maSin (1) da (2) gantolebebi miiReben 

furiesa da kirhofis mier SemoTavazebul saxes  

tat 2




;                                            (7)



 2

ma


,                                            (8)
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xolo sasazRvro pirobebs aseT SemTxvevaSi eqnebaT saxe:

           0 , R : 

0)( 



 hk tt
R
t  ,                                      (9)

)( hkmm R





  .                                   (10)

diufurisa da sores damatebiT efeqtebis mxed-

velobaSi miReba, rogorc warmodgenili formule-

bidan Cans, iseTi SemTxvevaa, roca temperaturis 

gradienti aRZravs damatebiT mamoZravebel Zalas 

masis gadatanis procesisaTvis, xolo masagadatanis 

potencialis gradienti Tavis mxriv aRZravs dam-

atebiT Tbur nakads.

arsebiTia, rom praqtikulad gvxvdeba SemTxvevebi, 

roca aRiSnuli efeqtebis mxedvelobaSi miRebis 

gareSe da Sesabamisad, Tbofizikuri amocanebis 

SedarebiT martivad gaangariSebiT, miiReba sarwmuno 

Sedegebi. amisaTvis didi mniSvneloba eniWeba saTa-

nado kriteriumis damuSavebas, radgan gvirabis ked-

lis uganzomilebo temperatura da uganzomilebo 

masagadatanis potenciali SeiZleba warmodgenili 

iqnes kriteriumebze funqciuri damokidebulebis 

saxiT.

Tu zemoaRniSnul formulebSi laplasis 

operators aqvs saxe 

RRR 







1

2

2
2

, pirveli 

rigis warmoebulebi mudmivebia drosa da sivrceSi, 

e.i. Const
R RR






 0

, Const
R

t

RR





 0

, 

Const
RR






 0


, Constt

RR





 0


, Sesabamisad 

02

2





R
 da 02

2




R

t
 warmoebulebis fardobas 

Tu SevcvliT maTi sasruli sidideebiT lopitalis 

wesis Tanaxmad mm

m

x
Y

x
Y





 formulis safuZvelze, 

maSin (1) gantoleba miiRebs saxes 

. 

saidanac martivi gardaqmnebiT miiReba

 ,                                       (11)

sadac warmodgenilia furiesa da kosoviCis kriteriumebi, romlebsac Sesabamisad aqvT saxe

,                                        (12)

.                                     (13)

masagadatanis potencialis saangariSo formulis gaTvaliswinebiT [5], bolo formula miiRebs saxes

,                                     (14)

sadac   aris wonasworuli fardobiTi tenianoba, erTis nawilebSi. 

(11) formulis analogiurad (2) da (6) formulebidan miiReba
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 ;                                                 (15)

 ,                                                 (16)

sadac warmodgenilia masagacvlis furies, bios da 

posnovis kriteriumebi, romlebsac Sesabamisad aqvT 

saxe

 

;                                  (17)

 

;                               (18)

 .                                                                 (19)

bios Tbogacvlis kriteriums, rogorc 

cnobilia, aqvs saxe [6]

 .                                                    (20)

rogorc aRiniSna, damatebiTi efeqtebis gaT-

valiswineba Tbofizikuri amocanebis gadawyvetisas 

sazogadod ( a , ma  koeficientebis toloba) prin-

cipul siZneleebs xvdeba. msgavsebis kriteriumebis 

gamoyenebiT ki, aranaklebi siZneleebia, radgan pos-

novisa da kosoviCis kriteriumebi Seicaven saZie-

bo sidideebs  da  saxiT. amdenad maTi 

gamoyenebiT calsaxa Sedegebis miReba TiTqmis 

SeuZlebelia. 

Sesabamiad, winamdebare naSromSi arCeulia gan-

sxvavebuli meTodi. sasruli proporciuli sidi-

deebis SetaniT da lopitalis wesis gamoyenebiT 

(5) formula miiRebs saxes ,

romlis gamravlebiT  sidideze miiReba 

 

.  

Tu , maSin zemoT mocemuli 

formulebis gaTvaliswinebiT bolo formula 

miiRebs saxes 

                                      (21)

am formulis marjvena mxareze gamosaxuli 

wiladi aris uganzomilebo sidide, romelic aris 

axali kriteriumi.

maSasadame

 

.                                                      (22)

axal kriteriums da gansakuTrebiT ki mis 

msazRvrel sidides, Rrma fizikuri azri aqvs. is 

warmoadgens liuisis, kosoviCisa da posnovis 

kriteriumebis sinTezs. aRniSnulis dasamtkiceblad 

aRvniSnoT, rom liuisis kriteriumi ganisazRvreba 

gamosaxulebiT [5]

  .                                                  (23)

xolo siTbosa da masis nakadebis simkvriveebs 

gayofis zedapirze “samTo masivi-saventilacio 

Wavli” aqvT saxe

,                                                    (24)

.                                               (25)

qanis fizikur Tvisebebs Soris damokidebu-

lebebis gaTvaliswinebiT da martivi gardaqmnebiT 

bolo formulebidan miiReba [3] 

,                                                 (26)

.                                            (27) 

ukanaskneli formulebis CasmiT 

(22) formulaSi, (14), (19), (23) formulebis 

gaTvaliswinebiT da martivi gardaqmnebiT miiReba

.                                                (28) 

posnovis kriteriumi erTmaneTTan akavSirebs 

moculobiT siTbosa da masis nakadebs da aCvenebs 

temperaturuli gradientiT masagadatanis poten-

cialis cvalebadobas samTo masivSi. kosoviCis 

kriteriumi saventilacio nakadis energetikuli 

impulsis gavlenis maniSnebelia, xolo axali kri-

teriumi erTmaneTTan akavSirebs siTbos gacemis 

Termul winaRobas /1  Tburi sasazRvro Sris ar-

ealSi da masis gacemis analogiur winaRobas m/1  

Sesabamisi sasazRvro Sris arealSi. mizanSewonilia 

aqve vaCvenoT gansxvaveba liuisisa da axal kri-

teriums Soris. Le masivis Tvisebebidan gamomdi-

nare, aCvenebs Tburi da masis sasazRvro Sreebis 

urTierTmimarTebas. ekvivalenturi WavlebisaTvis, 

Tu maa  , Tburi da masis sasazRvro Sreebis 

sisqe erTnairia da Tbo- da masagadacema saventi-

lacio nakadze ricxobrivad erTmaneTis tolia. 
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Tumca miTiTebul tolobas realurad adgili ar 

aqvs, rac Cans cxrilidan 1.  axali kriteriumi 

imaves aCvenebs aTvlis sxva sistemidan - nakadis 

aeromeqanikidan, romlisTvisac nakadebis tolobis 

dacvis saWiroeba araa.    

aRiniSna, rom (1), (2) formulebiT asaxuli gan-

tolebebi, Sesabamisi calsaxobis pirobebiT, anali-

zur amoxsnas ar eqvemdebareba da saWiroa maTemati-

kuri modelirebis meTodis gamoyeneba. 

cxrili 1cxrili 1

qanebis Tbo- da masafizikuri maxasiaTeblebi, romelTa mixedviTacqanebis Tbo- da masafizikuri maxasiaTeblebi, romelTa mixedviTac

aigo maTematikuri analogebiaigo maTematikuri analogebi

qanis fizikuri Tvisebebi 1 varianti 2

varianti

3 varianti 4 varianti

simkvrive 0 , kg/m3 

2800 2580 2600 3440

kuTri Tbotevadobis koeficienti c , kj/kg.grad                            
0.904 0.883 0.900 0.804

Tbogamtaroba  , vt/m.grad
2.020 2.050 2.850 3.860

temperaturagamtaroba a , 10-4 m2/wm
7.98 9.29 12.18 13.96

qanis tenSemcveloba U , kg/kg
0.07 0.08 0.03 0.02

izoTermuli masatevadoba mc , 10-5 moli/j

20.0 6.8 0.9 4.5

masagamtaroba m , 10-10 kg.moli/j.m.wm 

12.32 4.08 1.36 6.81

masagadatanis potencialgamtaroba ma , 10-9 m2/wm

2.2 2.4 5.8 4.4

cxrilSi 1 mocemuli fizikuri sidideebis yove-

li konkretuli mniSvnelobisaTvis ZalaSia zogadi 

kanonzomiereba, romlis Tanaxmadac gamyof zeda-

pirze da samTo masivSi temperaturis ganawilebis 

xasiaTi damokidebulia ara mxolod da ara imdenad  

  da    koeficientebis konkretul mniSvnelo-

bebze, aramed maT Tanafardobaze bios kriteriumis 

saxiT [6, 7]. imis aRniSvna TiTqmis zedmeticaa, rom 

Tbogacemis koeficienti   ekvivalenturi aero-

dinamikuri nakadebisaTvis mudmivi sididea. 

zemoaRniSnuli gamonaklisis gareSe vrcelde-

ba masagadacemis procesebzec,  radgan masagacemis 

koeficienti m  ekvivalenturi aerodinamikuri 

nakadebisaTvis am SemTxvevaSic ucvleli sididea, 

xolo procesis stabilizaciis xarisxi damokide-

bulia ara imdenad romelime calkeuli koeficien-

tis ricxviT sidideze, aramed maT Tanafardobaze 

mm  saxiT [6, 7], rac warmodgenilia bios ma-

sagadatanis kriteriumis saxiT.  

analogiurad, Termogradientuli masagadatana 

ar aris damokidebuli mxolod Termogradientuli 

koeficientis ricxviT sidideze, aramed mis kombi-

naciaze sxva sidideebTan, rac asaxulia posnovis an 

axali kriteriumiT.

aRniSnuli Seexeba yvela martiv cvladebs, 

romlebic warmodgenilia fizikuri sididee-

biT ( ,  , 0R , m  da a.S.) da ganzogade-

bul cvladebs, romlebic warmodgenilia ugan-

zomilebo simpleqsebis an kompleqsebis saxiT 

 orive ZiriTadi mamoZravebe-

li Zalis mimarT.

sakvlevi obieqtebis pirobebisaTvis damaxasi-

aTebeli kriteriumebis cvalebadobis farglebis 

gansazRvra did sirTules ar warmoadgens, ris 

gamoc SesaZlebelia modelebis sakmarisi raode-

nobis winaswari dagegmva. gavakeToT aRniSnuli 

furies kriteriumis magaliTze. msazRvreli dro 

am kriteriumidan SeiZleba icvlebodes nulidan 

nagebobis arsebobis vadamde an raime gonivruli 

winaswar dasaxuli xangrZlivi periodisaTvis. sx-

vadasxva qanebisaTvis temperaturagamtarobis koe-

ficientis sidideebisa da msazRvreli geometriuli 

zomebis mixedviT dgindeba, rom furies kriteri-

umi SesaZlebelia icvlebodes 0-150-is diapazonSi. 

analogiurad dadgindeba yvela kriteriumis cva-

lebadobis are, ris Semdegac ganisazRvreba mod-

elebis optimaluri ricxvi iseTnairad, rom mod-

elebze aisaxos kriteriumebis cvalebadobis mTeli 

maTematikuri modelebi rogorc Tbogamtarobis, 

agreTve masagamtarobis SemTxvevisaTvis Sedgenilia 

cxrilSi 1 mocemuli erTnairi qanebis fizikuri 

parametrebis mixedviT. Tbogacemisa da masagacemis 

koeficientebi modelebze Sesabamisad icvleboda 

farglebSi 3.0-50.0 vt/m2.grad da (1.5–50.0)*10-10 

kg.moli/j.m2.wm.
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diapazoni naturul pirobebSi. cxadia, rom martivi 

cvladebiT igives ganxorcieleba ufro rTuli, 

xolo zog SemTxvevaSi, SeuZlebelic aris. aqedan 

iribad dasturdeba kriteriumebis sargeblianoba.

qvemoT gamoCndeba, rom modelirebiT miRebuli 

Sedegebi ganzogadebuli iqna damatebiTi mamoZrave-

beli Zalebis gavlenis gaTvaliswinebiT da war-

modgenilia nomogramebis saxiT. maSasadame, sufTa 

Tbogadacema da Tbogadacema diufuris efeqtis 

TanxlebiT erTnairad iangariSeba. am SemTxvevaSi 

cvalebadia gamyofi zedapiris uganzomilebo tem-

peratura, radgan Tbogacemis koeficienti  , ro-

gorc aRiniSna, ekvivalenturi aerodinamikuri na-

kadebisaTvis mudmivi sididea. Tavis mxriv uganzo-

milebo temperatura calsaxa funqciuri damokide-

bulebiT aris dakavSirebuli procesis damaxasi-

aTebel ganzogadebul cvladebTan.

masagadacemis diferencialuri gantoleba (2) 

da Sesabamisi calsaxobis pirobebi cvladi koefi-

cientebiT xasiaTdebian drosa da sivrceSi. qanebis 

fizikuri maxasiaTeblebi arsebiTad arian damokide-

buli saZiebeli masagadatanis potencialis sidi-

deze, rac unda aisaxos modelebze. aRniSnulidan 

gamomdinare, masagadacemis procesebis damodeleba 

SedarebiT rTulia.

arsebiTi mniSvneloba eniWeba im faqts, rom bios 

orive kriteriumis ricxviTi sidide 40-is farg-

lebSi, samTo masivisaTvis SeiZleba miCneuli iqnes 

zRvrulad, radgan misi Semdgomi zrda gavlenas 

aRar axdens arc Tbogadacemisa da arc masagadace-

mis procesebis intensiurobaze.

masagadacemis procesisaTvis aRniSnuli kargad 

Cans naxazidan 2, sadac uganzomilebi potencialis 

wirebi 8 da 9 erTmaneTs emTxvevian masivis arealSi, 

romelic gayofis zedapiridan radialuri mimar-

TulebiT ganlagebulia 0.1-10 m diapazonSi. aRniS-

nulidan gamomdinare, manZili 50 m romlis mixedviT 

Sesrulda modelireba, SegviZlia miviCnioT  masivis 

usasrulobis karg imitaciad.

uSualod gayofis zedapirze igive Tviseba axa-

siaTebs bios masagacemis kriteriums ricxviTi si-

didis “50”-is zemoT.

nax. 2. masagadatanis uganzomilebi potencialis ganawileba radialurinax. 2. masagadatanis uganzomilebi potencialis ganawileba radialuri

mimarTulebiT: mimarTulebiT:  ; 1 _  ; 1 _ ; 2 – 1.0; 3 – 2.3; 4 – 3.5; 5 _ 6.0; 6 – 10.0; 7 _ ; 2 – 1.0; 3 – 2.3; 4 – 3.5; 5 _ 6.0; 6 – 10.0; 7 _ 

24.0; 8 – 40.0; 9 _ 75.0 (izoTermuli masagadatana)24.0; 8 – 40.0; 9 _ 75.0 (izoTermuli masagadatana)

saventilacio nakadis tenSemcvelobisa da far-

dobiTi tenianobis cvalebadobaze gvirabis far-

glebSi, samTo masividan masagadacemasTan erTad, 

romelic ZiriTadi faqtoria, aorTqleba wylis 

Tavisufali zedapiridan mniSvnelovan gavlenas ax-

dens da misi gaTvaliswineba aucilebelia. amas-

Tanave siTxis Tavisufali zedapiridan aorTqleba 

sakmao sizustiTaa Seswavlili da SeiZleba misi 

zusti gaangariSeba. mTavari ki isaa, rom aorTqleba 

siTxis Tavisufali zedapiridan da higroskopuli 

masagadacema samTo masividan sxvadasxva kanonzom-

ierebiT xasiaTdebian. amis gamo am naSromSi grun-

tis wylebi ganixileba rogorc tenis adgilobrivi 

ganawilebuli wyaro da  gaTvaliswinebac saan-

gariSo formulebSi diferencirebulad xdeba, ris 

Sesaxeb aRniSnuli iyo.

Tbogadacema diufuris efeqtis gaTvaliswinebiT 

aRniSnul orkomponentian sistemaSi „samTo masivi 

- saventilacio nakadi“ ganzogadda furies, bios 

da am naSromSi warmodgenili axali kriteriumebis 

mixedviT da warmodgenilia me-3 naxazze.
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nax. 3. ganzogadebuli damokidebuleba nax. 3. ganzogadebuli damokidebuleba  orkomponentiani sistemisaTvis “samTo  orkomponentiani sistemisaTvis “samTo 

masivi- saventilacio Wavli”masivi- saventilacio Wavli”

axali kriteriumis msazRvreli ricxviTi mniS-

vnelobis  (wiri 1 nax. 3-is marcxena dia-

gramaze) Sesabamisi uganzomilebo temperatura fu-

riesa da bios kriteriumebis saTanado mniSvnelo-

bebisaTvis asaxavs sufTa Tbogadacemis process. 

axali kriteriumis sxva mniSvnelobebisaTvis 

gansazRvruli gvirabis kedlis uganzomilebo tem-

peratura iTvaliswinebs damatebiT Tbogadacemas 

diufuris efeqtis saxiT.

nomogramiT sargeblobis wesi Semdegia:

marcxena diagramaze aiReba furies kriteriumis 

ricxviTi sididis Sesabamisi wertili (furies kri-

teriumebis ricxviTi mniSvnelobebi abscisaze gan-

lagebulia logariTmuli wesiT), saidanac daeSveba 

ordinati axali kriteriumis sididis Sesabamisi 

wiris gadakveTamde. gadakveTis wertilidan gaiv-

leba abscisa marjvena diagramaze bios kriteriumis 

ricxviTi sididis Sesabamisi wiris gadakveTamde. 

gadakveTis am ukanaskneli wertilidan daeSveba 

ordinati da marjvena diagramis abscisaze aiReba 

uganzomilebo temperaturis saZiebeli sidide.

nomogramiT sargeblobisas furies kriteri-

umisaTvis logariTmuli koordinatis gamoyeneba 

aucilebelia.

gvirabis kedlis uganzomilebo temperatura 

axal kriteriumTan pirdapir proporciuli, xolo 

furiesa da bios kriteriumebTan ukuproporciuli 

damokidebulebiT xasiaTdeba.

rogorc aRiniSna, masagadatana kapilarul-fo-

rovan sxeulebSi pirdapiri mamoZravebeli Zalis 

_ masagadatanis potencialis gradientis garda 

ganpirobebulia damatebiTi mamoZravebeli ZaliT _ 

sores efeqtiT, romelic gamowveulia temperaturis 

gradientiT. es ukanaskneli efeqti gaTvaliswineb-

uli unda iqnes posnovis an axali kriteriumiT.

qanebis Termogradientuli koeficientis ricx-

viTi sidideebis mixedviT ganisazRvra posnovis 

kriteriumis mniSvnelobebi, rac maTematikur mod-

elebze asaxuli iqna sasazRvro pirobis meSveo-

biT, xolo araizoTermuli masagadacema ganzogadda 

masagacvlis furies, biosa da axali kriteriumis 

mixedviT, romelic warmodgenilia naxazze 4.

axali kriteriumis msazRvreli mniSvnelobis 

Sesabamisi uganzomilebo masagadatanis potencia-

li am naxazze asaxavs izoTermuli masagadacemis 

SemTxvevas. axali kriteriumis sxva mniSvnelobebi-

saTvis gansazRvruli igive sidide iTvaliswinebs 

damatebiT masagadatanas sores efeqtis xarjze.

nomogramiT sargebloba nax. 3-ze gamosaxuli 

nomogramis analogiurad xdeba.

uganzomilebo temperaturis msgavsad, uganzo-

milebo masagadatanis potenciali axal kriterium-

Tan pirdapiri, xolo furiesa da bios masagacvlis 

kriteriumebTan ukuproporciuli damokidebulebiT 

xasiaTdeba.

arastacionaruli Tbogadacemis koeficienti 

gaumagrebeli da monoliTuri gamagrebis mqone gvi-

rabebisaTvis Sesabamisad ganisazRvreba formulebiT 
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tK   ;                                                                           (29)

tKK 1 ,                                                                         (30)  

sadac K  aris arastacionaruli Tbogadacemis 

koeficienti, vt/m2.grad; ),( 0Rtt   - gvirabis 

zedapiris uganzomilebo temperatura, erTis 

nawilebSi; 1K  - Tbogadacemis koeficienti samTo 

masividan saventilacio nakadze gvirabis gamagrebis 

gavlenis gaTvaliswinebiT, vt/m2.grad, romelic gani-

sazRvreba formuliT

  1
111 //1  K .                                                              (31)

am formulaSi 11 ,  Sesabamisad aris 

samagris sisqe, m da samagri masalis Tbogamtarobis 

koeficienti, vt/m.grad. Tbogacemis koeficienti   

iangariSeba cnobili meTodiT [8].  

nax. 4. ganzogadebuli damokidebuleba nax. 4. ganzogadebuli damokidebuleba  orkomponentiani sistemisaTvis “samTo ma- orkomponentiani sistemisaTvis “samTo ma-

sivi - saventilacio Wavli”sivi - saventilacio Wavli”

arastacionaruli masagadacemis koeficienti 

gaumagrebeli da monoliTuri gamagrebis mqone gvi-

rabebisaTvis Sesabamisad ganisazRvreba formulebiT

 mtmK  ;                                                                  (32)

 2KK m ,                                                                    (33)

sadac mK  aris arastacionaruli masagacemis 

koeficienti, kg.moli/j.m2.wm; ),( 0R  - 

gvirabis zedapiris uganzomilebo masagadatanis 

potenciali, erTis nawilebSi; 2K  - masagadacemis 

koeficienti samTo masividan saventilacio nakadze 

gvirabis gamagrebis gavlenis gaTvaliswinebiT, 

kg.moli/j.m2.wm, romelic ganisazRvreba formuliT   

  1
112 //1  mmK  ,                                        (34)

sadac 1m  aris samagri masalis masagamtarobis 

koeficienti, kg.kmoli/kj.m.wm. masagacemis koeficienti 

m  ganisazRvreba cnobili meTodiT [8].  

rogorc warmodgenili formulebiddan 

Cans, arastacionaruli Tbo- da masagadacemis 

koeficientebis angariSis gziT gansazRvris sirTule 

dayvanilia gvirabis zedapiris uganzomilebo 

temperaturisa da uganzomilebo masagadatanis 

potencialis gansazRvris sizusteze.
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daskvnebi

- Tbomasagadacemis ZiriTadi aRmZvreli Zalebis, 

temperaturisa da masagadatanis potencialis gra-

dientebis, zeddebisas Termuli winaRoba Tburi 

sasazRvro Sris, xolo masagacemis analogiuri wi-

naRoba masis sasazRvro Sris farglebSi ganicdian 

cvalebadobas da urTierTgavlenas, ris Sedegadac 

aRiZvreba damatebiTi nakadebi ZiriTadi nakadebis 

paralelurad da maTi intensiurobis gasazrde-

lad. axali kriteriumiT xdeba ZiriTad nakadebze 

damatebiTi nakadebis ajamvis saWiroobis Sefaseba 

da saboloo sidideebis adekvaturi gansazRvra.  

- axali kriteriumis ricxviTi sidide  

mianiSnebs im zRvars, romlis zemoT erToblivi 

Tbomasagadacema samTo masividan unda Sefasdes di-

ufurisa da sores damatebiTi efeqtebis gaTval-

iswinebiT da siTbosa da masis gadacemis arasta-

cionaruli koeficientebis gaangariSeba unda 

moxdes aRniSnulis mxedvelobaSi miRebiT, xolo 

qvemoT erToblivi procesi ganixileba rogorc 

martivi da erTmaneTisagan damoukidebeli Tbo- da 

masagadacema, romelTa drosac aRniSnuli koefi-

cientebis gaangariSeba unda moxdes tradiciuli 

meTodebiT.

- arastacionaruli Tbo- da masagadacemis koe-

ficientebi, romlebic gayofis zedapiris Sesabamisi 

uganzomilebo temperaturis an masagadatanis po-

tencialis funqciaa, axal kriteriumTan pirdapiri, 

xolo furiesa da bios Sesabamis kriteriumebTan 

ukuproporciuli damokidebulebebiT xasiaTdeba.

- grafoanalizuri meTodiT arastacionaruli 

Tbo- da masagadacemis koeficientebis gansazRvri-

sas, uganzomilebo temperaturis an masagadatanis 

uganzomilebo potencialis ricxviTi sidideebis 

SerCevis dros, saWiroebis SemTxvevaSi, kriteriume-

biT pirdapir xdeba diufurisa da sores efeqtebis 

gaTvaliswineba. 
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LANCHAVA O., ARUDASH VILI N., 
KHOKERASHVILI Z.
NON-STATIONARY TRANSMISSION OF 
HEAT AND HYGROSCOPIC MASS BETWEEN 
VENTILATION FLOW OF METRO AND 
SURROUNDING MINING MASSIF 

According to modern technologies of construction 
and operation of transport tunnels, it is assumed in 
the present work that drainage of water does not occur 
inside the membrane in the area of reinforced coating 
of the tunnel and here takes place a non-stationary 
process of transfer of hygroscopic mass (moisture) 
together with a similar process of heat transfer between 
the ventilation stream and the surrounding mining 
massif. Thus, we have to deal only with the sorption 
mass content in the pores of the massif and the water 
in the explicit form in the tunnels can only be in 

exceptional cases as local sources and therefore, their 
influence on the ventilation flow should be considered 
separately. The paper provides results of mathematical 
modeling of heat and mass transfer processes as well 
as graphs and nomograms, which can be used to 
define non-stationary coefficients of the heat and mass 
transmission required for thermal physics calculation 
of underground ventilation. The additional flows 
initiated by the Soret and Dufour effects usually 
strengthen the main flows, but in practice one can find 
a case where it is not necessary to take into account 
the effect of additional flows. Based on the analysis of 
processes, the criteria that determine the numerical 
value of these show the case when accounting for 
additional flows of Soret and Dufour is mandatory. 
The marked effects can be ignored when .
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ЛАНЧАВА О.А., АРУДАШВИЛИ Н.Н., 
ХОКЕРАШВИЛИ З.З.
НЕСТАЦИОНАРНАЯ ПЕРЕДАЧА ТЕПЛА И 
ГИГРОСКОПИЧЕСКОЙ МАССЫ МЕЖДУ 
ВЕНТИЛЯЦИОННЫМ ПОТОКОМ МЕТРО И 
ОКРУЖАЮЩИМ ГОРНЫМ МАССИВОМ  

По современным технологиям строительства и 
эксплуатации транспортных туннелей в настоящей 
работе предполагается, что внутри мембраны, 
через туннельного крепления дренаж воды не 
происходит и здесь имеет место нестационарный 
процесс передачи гигроскопической массы (влаги) 
вместе с аналогичным процессом передачи тепла 
между окружающим горным массивом и потоком 
вентиляции. Таким образом, дело имеем только с 
сорбционным массосодержанием в порах горного 
массива, вода в явном виде в туннелях может быть 
только в исключительных случаях, в качестве 

местных источников и их влияние на поток 
вентиляции следует рассматривать отдельно. 
Представлены результаты математического 
моделирования процессов тепломассопереноса, а 
также графики и номограммы, которые могут быть 
использованы для определения нестационарных 
коэффициентов передачи тепла и массы, 
необходимых для теплофизического расчета 
подземной вентиляции. Дополнительные потоки, 
инициированные эффектами Соре и Дюфура, 
обычно усиливают основные потоки, но на практике 
можно встретить случай, когда нет необходимости 
учитывать влияние дополнительных потоков. На 
основе анализа процессов предложен критерий, 
определяющий численное значение которого 
показывает случай, когда учет дополнительных 
потоков Соре и Дюфура является обязательным. 
Отмеченные эффекты можно игнорировать, когда 

uak 622. 7

akad. doqt. m. gamcemliZe, akad. doqt. r. enageli, m. TuTberiZe

gaumjobesebuli konstruqciis samsxvrevi mowyobiloba 
marTvis xerxiT

statiaSi ganxilulia metalurgiul mrewvelo-statiaSi ganxilulia metalurgiul mrewvelo-

baSi da, saerTod, saxalxo meurneobaSi, manganumis baSi da, saerTod, saxalxo meurneobaSi, manganumis 

madnis gamdidrebis Sedegad miRebuli manganumis da-madnis gamdidrebis Sedegad miRebuli manganumis da-

balxarisxovani Sualeduri produqtis da narCenebis balxarisxovani Sualeduri produqtis da narCenebis 

(kudebis) warmatebiT gamoyenebis sakiTxi, rasac uz-(kudebis) warmatebiT gamoyenebis sakiTxi, rasac uz-

runvelyofs Senazardiani natexebis danawevreba, rac runvelyofs Senazardiani natexebis danawevreba, rac 

xelSemwyobia sxvadasxva simkvrivis mineralebs Soris xelSemwyobia sxvadasxva simkvrivis mineralebs Soris 

kontrastulobis gazrdis da, aqedan gamomdinare, kontrastulobis gazrdis da, aqedan gamomdinare, 

maTi efeqturi gamdidrebisa gravitaciuli meTodiT, maTi efeqturi gamdidrebisa gravitaciuli meTodiT, 

maRalxarisxovani kondiciuri koncentratis miRebis maRalxarisxovani kondiciuri koncentratis miRebis 

TvalsazrisiT. Aam mizniT damuSavebulia gaumjobe-TvalsazrisiT. Aam mizniT damuSavebulia gaumjobe-

sebuli konstruqciis samsxvrevi mowyobiloba, rom-sebuli konstruqciis samsxvrevi mowyobiloba, rom-

lis siaxle gamoixateba imiT, rom gaZlierebulia lis siaxle gamoixateba imiT, rom gaZlierebulia 

natexebis Wris da xexvis principebi. damsxvrevis natexebis Wris da xexvis principebi. damsxvrevis 

procesis Sesaswavlad gamoyenebulia albaTobiTi procesis Sesaswavlad gamoyenebulia albaTobiTi 

modeli, ris safuZvelzec ganisazRvreba mmarTvel, modeli, ris safuZvelzec ganisazRvreba mmarTvel, 

marTul da SemaSfoTebel sidideebs Soris rogorc marTul da SemaSfoTebel sidideebs Soris rogorc 

wyvili, aseve mravlobiTi optimaluri damokideb-wyvili, aseve mravlobiTi optimaluri damokideb-

ulebebi. Ddamsxvrevis procesis maCveneblebis kri-ulebebi. Ddamsxvrevis procesis maCveneblebis kri-

teriumis safuZvelze aigeba procesis maTematikuri teriumis safuZvelze aigeba procesis maTematikuri 

modeli da damuSavdeba marTvis xerxi.modeli da damuSavdeba marTvis xerxi.

manganumis madnebis gamdidrebis Sedegad 

miRebuli Sualeduri, da gansakuTrebiT, kudebis 

produqtebi gamoirCevian manganumis dabali 

SemcvelobiT, romelTa gamoyeneba metalurgiul 

mrewvelobaSi maRalxarisxovani Tujis da fo-

ladis misaRebad araefeqturia. aRniSnul dargSi, 

da saerTod saxalxo meurneobaSi, maTi warmate-

biT gamoyenebis, agreTve qveyanaSi manganumis wia-

Riseulis maragis gazrdis TvalsazrisiT, saWiroa 

zemoT mocemuli produqtebis xelmeored gada-

muSaveba - gamdidreba, romlis problematuroba 

teqsturul - struqturul sirTuleebTan erTad 

gamoixateba imiTac, rom produqtebi umeteswilad 

warmodgenilia sasargeblo da fuWi mineralebis 

Senazardiani natexebisagan, romelSic sasargeblo 

mineralebi ZiriTadad CarTulia wvrili zomis 

saxiT. aseTi sirTulis produqtebidan gamdi-

drebis Sedegad rom miviRoT manganumis maRalx-

arisxovani koncentrati, saWiroa ZiriTadi opera-

ciis win maTi windawin momzadeba, romlis mizania 

Senazardiani natexebis iseT zomamde danawevreba, 

romelic uzrunvelyofs danawevrebul produqtSi 

sasargeblo mineralebis natexebis didi albaTo-

biT Tavisufali saxiT miRebas, rac Tavis mxriv 

xels Seuwyobs kuTri wonis mixedviT sxvadasxva 

simkvrivis mineralebs Soris kontrastulobis 

gazrdas, rac sawindari iqneba gamdidrebis gravi-

taciuli meTodebiT maTi warmatebiT gamdidrebis.  

kvlevebiT dadgenili iqna, rom gasamdidrebe-

li produqtebis Senazardian natexebSi manganu-

mis mineralebi ZiriTadad CarTulia 3 mm-is zo-

mis farglebSi. aqedan gamomdinare, Senazardiani 

natexebis 3 mm-mde danawevreba garantia imisa, rom 

danawevrebul produqtSi miviRebT didi raodeno-

bis sasargeblo mineralebis natexebs Tavisufali 

saxiT.Nnatexebis danawevrebisaTvis gamoyenebuli 

iqna Cvens mier miRebuli gaumjobesebuli kon-

struqciis samsxvrevi mowyobiloba, romlis siax-

le gamoixateba imiT, rom spiralur diskoze hor-

izontalur da vertikalur sibrtyeSi morigeo-

biT ganlagebulia garkveuli raodenobis kbilebi. 
Ddiskos brunvis Sedegad izrdeba kontaqti masze 
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ganlagebul kbilebsa da sawinaaRmdegod moZrav 

mineralis natexebs Soris. aqedan gamomdinare, iz-

rdeba natexebis Wris intensiuroba, xolo spi-

raluri diskos brunvis Sedegad miRebuli haeris 

nakadis saSualebiT Sesruldeba natexebis sriali 

samsxvrevelas kedelTan,Ee. i. xexvis princi piT 

ganxorcieldeba natexebis dawvrilmaneba. 

natexebis dawvrilmanebis gaumjobesebuli 

princi pebis gamoyenebiT axali konstruqciis sam-

sxvrevi mowyobilobidan miiReba saWiro klasis 

fraqcia 3 - 0 mm-is farglebSi (saWiro klasis 

fraqciad CaiTvleba is klasi, romlis drosac 

aRniSnuli produqtebi warmatebiT gamdidrdeba 

gamdidrebis gravitaciuli meTodebiT) maqsimal-

uri gamosavliT, maTSi 40 mk-ze naklebi klasis 

fraqciis dabali SemcvelobiT, gansxvavebuli na-

texebis granulometriuli Sedgenilobis mixed-

viT danawevrebisa arsebul samsxvrev da safqvav 

mowyobilobebTan SedarebiT. arsebuli samsxvrevi 

mowyobilobis gansxvaveba gamoixateba imiT, rom 

danawevrebul produqtSi miiReba saWiro klasis 

fraqciasTan erTad zemsxvili klasis fraqcia gaz-

rdili raodenobiT, romelic amcirebs mineralebis 

efeqtur ganSrevebas gamdidrebis teqnologiur 

procesebSi, xolo safqvavi mowyobilobidan miRe-

bul daqucmacebul produqtSi Warbobs 40 mk-

ze naklebi klasis fraqciis raodenoba, romelic 

produqtebs gravitaciuli meTodiT gamdidrebis 

procesebSi miiReba danakargebis saxiT.A gaumjobe-

sebuli konstruqciis samsxvrevi mowyobilobis 

muSaobis princi pi mocemulia naxazze 1.   

15

13
14

Nnax. 1. gaumjobesebuli konstruqciis samsxvrevi mowyobiloba:Nnax. 1. gaumjobesebuli konstruqciis samsxvrevi mowyobiloba:

1 – bunkeri; 2 – mkvebavi mowyobiloba; 3 – samsxvrevi korpusi; 1 – bunkeri; 2 – mkvebavi mowyobiloba; 3 – samsxvrevi korpusi; 

4 – impeleri; 5 – kbilebiani disko; 6 da 7 – Zrav4 – impeleri; 5 – kbilebiani disko; 6 da 7 – Zravა-reduqtori; -reduqtori; 

8 – haeris Semwovi; 9 – mTavari RerZi; 10 – wylis mimwodebeli 8 – haeris Semwovi; 9 – mTavari RerZi; 10 – wylis mimwodebeli 

Rari: 11 _ damsxvreuli produqtis ganmtvirTavi; 12 Rari: 11 _ damsxvreuli produqtis ganmtvirTavi; 12 – gamosaSvebi gamosaSvebi

  yelis sagane; 13 – zambara; 14 _ qanCi; 15 _ sakisari  yelis sagane; 13 – zambara; 14 _ qanCi; 15 _ sakisari

dasasmsxvrevi masala bunkeridan 1 mkvebavi 

mowyobilobiT 2 miewodeba samsxvrev korpuss 3. 

masSi moTavsebuli impeleri 4 mkvebavidan miwode-

bul natexebs miawodebs mis sawinaaRmdegod mbrunav 

spiralurad ganlagebul kbilebian diskos 5, ris 

safuZvelzec xorcieldeba natexebis Wra. Zravebi 

6 da 7 awarmoeben diskos da impeleris brunvas. 

diskos brunviT miRebuli airWavluri nakadiT, na-

texebis samsxvrevelas kedelTan srialiT, xdeba 

maTi uwvriles zomamde daqucmaceba,Aamave dros, 

miRebuli mza produqtis samsxvrevi mowyobilobi-

dan gantvirTva.
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damatebiT Semogvaqvs damsxvreuli natexebis 

gamosaSvebi yelis siganis 12 uwyvetad reguli-

reba, procesis gauCereblad. Ees SesaZlebelia 

mowyobilobiT, romelic diskos RerZTan 9 da 

ZravasTan 7 erTad, gadaaadgilebs vertikalurad 

(naxazze ar Cans) Aan meore gziT, mTliani siste-

mis (disko 5 _ RerZi 9 - Zrava 7) gadaadgile-

ba sakisarSi 15, zambaris 13 SekumSviT, romlis 

SekumSva icvleba diskoze cirkulaciuri dat-

virTvis cvlilebidan gamomdinare. daregulireba 

ki xorcieldeba qanCiT 14.

samsxvrevi mowyobiloba Sedgeba agreTve gare-

dan haeris Semwovi kamerisagan 8 da wylis mimwode-

beli milisisagan 10. am ukanaskneliT xorcieldeba 

damsxvreuli produqtis gantvirTva ganmtvirTavi 

Raridan 11. amave dros, damsxvreuli produqtis 

gantvirTva ganmtvirTavi Raridan SesaZlebelia gam-

wovi meqanizmis saSualebiTac.

rogorc cnobilia, damsxvrevis procesSi mmarT-

vel sidideebTan erTad monawileoben garkveuli 

raodenobis damoukidebeli cvladi SemaSfoTebeli 

faqtorebi (dasamsxvrevi produqtebis simagre, sin-

este, simkvrive da sxv.), romelTa cvlilebasac 

didi gavlena aqvT damsxvrevis Sedegad miRebul 

produqtis xarisxobriv maCveneblebze, romlebic 

xSir SemTxvevaSi zRudaven maCveneblebis maRali 

xarisxiT miRebas. amis safuZvelze xSir SemTxvevaSi 

rTuldeba damsxvrevis procesis, rogorc avtoma-

tizaciis obieqtis Seswavla, romlis mizania dam-

sxvreul produqSi (40 mikronze naklebi fraqciis 

naklebi danakargiT) saWiro zomis klasis fraqciis 

maqsimaluri gamosavliT miReba.

zemoT aRniSnuli amocanis gansaxorcieleblad 

gamoiyeneba gamdidrebis procesebis maoptimizebeli 

identifikaciis cnobili meTodi, romlis Tanaxmad 

damsxvrevis procesi ganixileba, rogorc sistemis 

(damsxvreuli produqtis) sawyisi mdgomareobidan 

(zomiT 25 mm) bolo mdgomareobaSi (zomiT 3 mm) 

albaTobiTi Tanmimdevruli gadasvlebis erToblio-

ba. am meTodiTAaigeba damsxvrevis procesis alba-

TobiTi modeli, romlis safuZvelzec ganisazRvreba 

mmarTvel, marTul da SemaSfoTebel sidideebs Soris, 

rogorc wyvili, aseve mravlobiTi optimaluri 

damokidebulebebi. Pprocesis maTematikuri modeli 

igeba teqnologiuri kriteriumis gaTvaliswinebiT, 

romelic gulisxmobs samsxvrevelidan saWiro (geg-

miuri) zomis mza produqtis maqsimaluri gamo-

savlis miRebas mmarTveli zemoqmedebebis garkveul 

farglebSi cvalebadobis pirobebSi. gamosaSvebi ye-

lis diametri d  miiReba stabilizebul davalebul 

maCveneblad (mocemul doneze).

max);(  zxf ;

constzxfd  ),( ;                        (1)

maxmin ii xxx  ,

sadac   x  da z  aris Sesabamisad mmarTveli da 

SemaSfoTebeli sidideebi.

kvlevebiT Ddadgindeba mmarTveli parametrebis 

is mniSvnelobebi, romlebic daakmayofileben mizno-

brivi funqciis moTxovnebs (sistema 1-is pirveli 

gantoleba).MSedegad miiReba marTvis xerxi, ro-

melic statikaSi Sesruldeba Semdegi gantolebebis 

saxiT

11 ClaQ   ;                                      (2)

22 CIan   ,                                      (3)

sadac  l  - diskos vertikalur sibrtyeSi gadaad-

gilebis sidide, mm; n  - diskos brunTa ricxvi, br/

wT; I  - diskos RerZis mabruni denis Zala,  amperi;

Q  - samsxvrevi mowyobilobis datvirTva, kg.  

2121 ,,, CCaa  - mudmivi koeficientebi, ganisaz-

Rvreba eqsperimentulad, mza produqtis maqsimalu-

ri gamosavlis pirobidan. 

samsxvrev mowyobilobaSi damsxvrevis procesis 

Semfasebelia spiraluri diskos vertikalur si-

brtyeSi gadaadgilebis l  sidide. diskoze cirku-
laciuri datvirTvis, anu daumsxvrevi natexebis 

raodenobis cvlilebiT moxdeba samsxvrevelas 

kvebis Q  regulireba (2) gantolebis Tanaxmad, 

xolo diskos Zravas denis Zala I  Semfasebelia 

natexebis simagris, agreTve, granulometriuli 

Sedgenilobis cvalebadobisa dasamsxvrev produqt-

Si. Aam ukanasknelis mixedviT moxdeba spiraluri 

diskos brunTa ricxvis n  regulireba (3) gan-

tolebis Tanaxmad.

aRniSnuli samsxvrevi mowyobilobiT wvrilad 

Cawinwkluli natexebis damsxvrevisas saWiro zomis 

klasis gamosavali miiReba 5 %-iT meti, 40 mik-

ronze naklebi fraqciis naklebi danakargiT, vidre 

arsebuli samsxvrevi da safqvavi mowyobilobebiTaa 

SesaZlebeli.
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ГАМЦЕМЛИДЗЕ М.H., ЭНАГЕЛИ Р.П., 
ТУТБЕРИДЗЕ М.Л.
ДРОБИЛЬНОЕ  УСТРОЙСТВО  УЛУЧШЕННОЙ  
КОНСТРУКЦИИ С СПОСОБОМ УПРАВЛЕНИЯ  

В статье рассмотрен вопрос успешного приме-
нения низкокачественного промежуточного про-
дукта и отходов (хвостов) марганца, полученных в 
результате обогащения марганцевой руды, в метал-
лургии и, в целом, в народном хозяйстве, что обе-
спечивается измельчением обломков с наростами. 
Последнее способствует увеличению контрастно-
сти между минералами разной плотности и, следо-
вательно, их эффективному обогащению гравита-

ционным методом с точки зрения получения кон-
диционного материала. С этой целью разработано 
дробильное устройство улучшенной конструкции, 
новизна которого заключается в том, что усиле-
ны принципы резания и  истирания. Для изуче-
ния процесса дробления применена вероятност-
ная (математическая) модель, на основе которой 
определяются как парные, так и множественные 
оптимальные зависимости между управляющими, 
управляемыми и возмущающими величинами. На 
основании критерия показателей процесса дро-
бления будет построена математическая модель 
управления. 

GAMTSEMLIDZE M., ENAGELI R., 
TUTBERIDZE M.
CRUSHER OF IMPROVED DESIGN WITH 
CONTROL METHOD

The article considers the question of the successful 
application of a low-quality intermediate product 
and tailings of manganese, obtained as a result of 
enrichment of manganese ore, in metallurgy, and, in 
general, in the national economy, which is ensured 
by crushing fragments with outgrowths. The latter 
contributes to an increase in the contrast between 
minerals of different density, and, consequently, their 

effective enrichment by gravitational method from the 
point of view of obtaining the conditioned material. 
For this purpose, an improved crusher device has been 
developed, the novelty of which is that the principles 
of cutting and grinding are strengthened. To study the 
process of crushing, a probabilistic (mathematical) 
model has been used, on the basis of which both pair 
as well as multiple optimal dependencies between 
control, controlled and perturbing values have been 
determined. On the basis of the criterion for the 
parameters of the process of crushing, a mathematical 
model with control methods will be constructed.

uak 622.7: 622. 342. 22

akad. doqtori n. SeyrilaZe, akad. doqtori m. baRnaSvili, 
akad. doqtori a. SeyilaZe, akad. doqtori o. kavTelaSvili,          

a. babakiSvili 

axali Semkrebi reagentis MD 20783-is gamocda vercxlis Sem-
cveli baritis madnebis flotaciisTvis 

naSromSinaSromSi warmodgeniliawarmodgenilia daviTdaviT garejisgarejis sabadossabados 
vercxlisvercxlis SemcvelSemcvel baritisbaritis madnebSimadnebSi vercxlisvercxlis gamo-gamo-

tutvistutvis kudebidankudebidan baritisbaritis flotaciisTvisflotaciisTvis axaliaxali 
SemkrebiSemkrebi reagentisreagentis    MDMD 2078320783-isis    gamocdisgamocdis SedegebiSedegebi. . 
SemuSavebuliaSemuSavebulia flotaciuriflotaciuri gamdidrebisgamdidrebis teqnologi-teqnologi-

uriuri sqemasqema dada dadgeniliadadgenilia flotaciisflotaciis ZiriTadiZiriTadi parame-parame-

trebistrebis optimalurioptimaluri mniSvnelobebimniSvnelobebi.  .  CatarebuliCatarebuli kv-kv-

levebislevebis SedegadSedegad miRmiRebulbul iqnaiqna qimiuriqimiuri mrewvelobisT-mrewvelobisT-

visvis vargisivargisi baritisbaritis koncentrartikoncentrarti SemcvelobiTSemcvelobiT 9898,5 
%    sawyisisawyisi madnismadnis 8080 % % amokrefiTamokrefiT.

daviT garejis sabado, romelic mdebareobs bol-

nisis municipalitetis teritoriaze mdinare maSav-
eras marjvena napiris ferdobze, gamovlenilia mad-
nebis ori tipi:

zeda horizontebze da zedapirze    vercxlis 
Semcveli baritis   madnebi; 

oqro-polimetaluri madnebi ganlagebulia gan-
mxoloebulad    vercxlis Semcveli baritis  mad-
nebis qveS.

kvlevebi Catarda daviT garejis vercxlis 
Semcveli baritis madnebSi, vercxlis gamotut-

vis kudebidan  baritis flotaciis teqnologiuri 
parametrebis dasadgenad da axali efeqturi Semkrebi 
reagentis  MD 20783-is gamocdisTvis vercxlis 
Semcveli baritis madnebis  flotaciisTvis.   

flotaciis eqsperimentebi Catarda sayovelTaod 
cnobili meTodikiT, meqanikur saflotacio manqanaSi 
kameris moculobiT 0,750 da 3 litri.

 madnis dawvrilmanebis xarisxis gansazRvrisT-
vis Catarebuli eqsperimentebis Sedegad optimalur 
sidided dadgenil iqna  82 %  -0,074 mm-de dafqva,  
Sedegebi mocemulia cxrilSi 1.
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cxrilicxrili 1
madnismadnis dawvrilmanebisdawvrilmanebis xarisxisxarisxis gavlenagavlena baritisbaritis flotaciazeflotaciaze

# dafqvis xarisxi, %

klasi -0,074 mm

produqtis dasaxeleba produqtis 

masuri wili, %

BaSO4-is 

masuri wili, %

BaSO4-is

amokrefa %

1. 63

koncentrati 27,7 68.29 67,56

kudi 72,3 12.56 32,44

sawyisi madani 100,0 28 100,0

2. 75

koncentrati 28,12 83,55 81,9

kudi 71,88 7,05 18,1

sawyisi madani 100,0 28 100,0

3. 82

koncentrati 31,27 82,98 92,67

kudi 68,73 2,99 7,33

sawyisi madani 100,0 28 100,0

4. 87

koncentrati 33,05 77,72 91,74

kudi 66,95 4,01 9,6

sawyisi madani 100,0 28 100,0

garemos pH-is optimaluri sididis dasadgenad, 
cdebSi pH cvalebadobda  mJavuri garemos sakmaod 
viwro diapazonSi pH-3-dan pH 6-de.  garemos 
regulatorad gamoyenebuli iyo gogirdmJavas 10 

%-iani xsnari, romlis xarjic icvleboda 7,5 gr/t-
dan 12,5 gr/t-de, 98 %-ian gogirdmJavaze gadaTvliT 
Sedegebi mocemulia cxrilSi 2.

      cxrilicxrili  22
garemosgaremos pHpH-isis      gavlenagavlena baritisbaritis flotaciazeflotaciaze

# pH

gogirdmJavas 

xarji,

gr/t

produqtis 

dasaxeleba

produqtis 

masuri wili,  %

BaSO4-is  

masuri wili, %

BaSO4-is 

amokrefa, %

1. 3,0 15

koncentrati 17,9 55,07 35,21

kudi 82,1 21,83 64,79

sawyisi madani 100,0 28 100,0

2. 4,0 12,5

koncentrati 23,4 85,50 71,45

kudi 76,6 13,94 28,55

sawyisi madani 100,0 28 100,0

3. 5,0 10

koncentrati 31,27 82,98 92,67

kudi 68,73 2.99 7.33

sawyisi madani 100,0 28 100,0

4. 6,0 7,5

koncentrati 27,5 81,78 80,32

kudi 72,5 7,6 19,68

sawyisi madani 100,0 28 100,0
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cxrilis 2-is monacemebis Tanaxmad,  pH-is zrdas-
Tan erTad 3-dan 5-mde izrdeba baritis amokrefa 35,21 
% dan 92,67 %-mde, qafwarmoqmnis Semcirebis gamo 
sust mJave garemoSi amokrefa mcirdeba 80,32 %-mde, 
optimalur mniSvnelobad miCneuli iqna  pH 5-dan 
6-de, romlis drosac gogirdmJavas xarji Seadgenda 
10 gr/t-s.

fuWi qanis depresoris-Txevadi minis optimal-

uri xarjis dasadgenad Catarebul cdebSi misi mi-
wodeba cvalebadobda 500 gr/t-dan 1000 gr/t-de, 
bijiT 250 gr/t. Catarebuli cdebis  Sedegebi war-
modgenilia cxrilSi 3.

cxrilicxrili 3
TxevadiTxevadi minisminis xarjisxarjis gavlenagavlena baritisbaritis flotaciazeflotaciaze

#

Txevadi minis 

xarji, gr/t

produqtis dasaxeleba produqtis 

masuri wili, %

BaSO4-is  masuri 

wili, %
BaSO4-is 

amokrefa, %

1.

koncentrati 29,0 70,73 73,26
kudi 71,0 10,55 26,74

sawyisi madani 100,0 28 100,0

2.
250

koncentrati 30,4 78,37 85,09
kudi 69,6 6.00 14,91

sawyisi madani 100,0 28 100,0

3. 500

koncentrati 31,27 82,98 92,67
kudi 68,73 2.99 7,33

sawyisi madani 100,0 28 100,0

4. 750

koncentrati 14.8 59,37 31,38
kudi 85.2 22,55 68,62

sawyisi madani 100,0 28 100,0

cxrilis 3  monacemebis Tanaxmad, saukeTeso kon-
centrati miRebulia maSin, roca Txevadi minis xarji 
Seadgens - 500 gr/t-s. am dros maRalia bariumis 
sulfatis amokrefa-92,67 %. Txevadi minis xarjis 
gazrda 750 gr/t-mde iwvevs baritis mineralebis 
depresias fuW qanTan erTad.

Catarda eqsperimentebi Semkrebi reagentis op-
timaluri xarjis dasadgenad, sadac koleqtoris 
MD 20783-is xarji icvleboda 500-dan 1000 gr/
t-de, bijiT 250 gr/t.   Sedegebi mocemulia cxril-

Si 4.

cxrilicxrili 4
MDMD 2078320783 xarjisxarjis dadgenadadgena baritisbaritis flotaciazeflotaciaze

#

MD 20783-is 

xarji, 

gr/t

produqtis dasaxeleba p r o d u q t i s 

masuri wili, %

BaSO4-is  

masuri wili,  %

BaSO4-is 

amokrefa, %

1. 500

koncentrati 23,1 76,25 62,90
kudi 76,9 13,51 37,10

sawyisi madani 100,0 28,0 100,0

2. 750

koncentrati        31.27 82,98 92.67
kudi 68,73 2.99 7.33

sawyisi madani 100,0 28 100,0
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3. 1000

koncentrati 31.8 79,92 90,77
kudi 68.2 3,79 9.23

sawyisi madani 100,0 28,0 100,0

    cxrilicxrili 5

TxevadiTxevadi minisminis    xarjixarji baritisbaritis uxeSiuxeSi koncentratiskoncentratis gadawmendisgadawmendis operaciazeoperaciaze 

#

Txevadi minis 
xarji  gadawmendiT 
operaciaSi, kg/t

produqtis dasaxeleba produqtis masuri 
wili, %

BaSO4-is  
masuri wili,

 %

BaSO4-is 
amokrefa, 

%

1.       0 

koncentrati 24,77 94,79 83,86

Sualeduri produqti 6,5 37,95 8,81

uxeSi koncentrati 31,27 82,98 92,67

kudi 68,73 2,99 7,33

madani 100,0 28 100,0

2.      0,1

koncentrati 22,6 98,50 79,5

Sualeduri produqti 9,1 40,52 13,17

uxeSi koncentrati 31,27 82,98 92,67

kudi 68,73 2,99 7,33

madani 100,0 28 100,0
  

cxrilis 4  Tanaxmad optimaluria reagentis xarji 
750 gr/t, roca BaSO4-is Semcveloba koncentratSi 
aRwevs 82,98 %-s, xolo amokrefa 92,67 %- s. Semkrebi 
reagentis maRali xarjis dros ecema  koncentratis 
xarisxi,  82,98 %-dan 79,32- mde, xolo amokrefa  3 
%-iT klebulobs.

aRsaniSnavia, rom MD 20783, rogorc Semkrebi re-
agenti sakmaod efeqturia BaSO4-is mimarT. am ukanaskne-
lis Semcveloba flotaciis kudebSi 3 %-mdea da bari-
tis danakargi mxolod 7 %-ia.

amrigad, vercxlis gamotutvis kudebidan baritis 
ZiriTadi flotaciis reagentuli reJimi Semdegnairad 

gamoiyureba: gogirdmJava 10 gr/t, Txevadi mina-500 
gr/t da MD 20783 -750 gr/t. maRalxarisxiani kon-
centratis misaRebad aucilebelia baritis ZiriTad 
flotaciaSi miRebuli uxeSi koncentratis gadawmen-
da, xolo kudebis sakontrolo flotacia gamoiricxa, 
masSi BaSO4-is dabali Semcvelobis gamo.

baritis  uxeSi koncentratis gadawmendiTi opera-
ciebis optimaluri pirobebis SerCevisaTvis, cdebi 
Catarda  fuWi qanis  depresoris Txevadi minis xar-
jis da gadawmendiTi operaciis ricxvis dasadgenad. 
Catarebuli eqsperimentebis Sedegebi warmodgenilia 
cxrilSi 5.

cxrilis 5 monacemebis Tanaxmad, erTjeradi gadaw-
mendiT operaciaSi Txevadi minis damatebiT 100 gr/t 
raodenobiT, saSualebas gvaZlevs miviRoT   BaSO4-
is maRali Semcvelobis koncentrati amokrefiT  80 
%-mde. 

baritis flotaciis ciklis damuSavebiT sakvlevi 
madnebis gadamuSavebis teqnologiuri sqema  warmodge-
nilia naxazze 1.
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                             nax. 1. baritis flotaciis rekomendebuli teqnologiuri sqema 

H2SO4-10 ggr/t, Na2SiO3-500 
/  

kudebi  
Bbaritis koncentrati  

    ddamsxvreva 

Ddafqva 82 % --0,074 mm 

    vvercxlis flotacia 

kudebi  

agitacia  

MD 20783-750 
/  

ZiriTadi flotacia   

kudebi  

uxeSi 

kkoncentrati 

gadawmenda  

vercxlis 

koncentrati 

 

Na2SiO3-1100 ggr/t 

  ssawyisi madani 

    naxnax. . 1. . baritisbaritis flotaciisflotaciis rekomendebulirekomendebuli teqnologiuriteqnologiuri sqemasqema

Sesrulebulma kvlevebma da miRebulma Sedegebma 
aCvena, rom daviT garejis sabados vercxlis 

Semcveli baritis madnebSi, baritis flotaci-

isTvis axali Semkrebi reagentis MD 20783  gamo-
yenebiT, flotaciis Ria ciklSi, uxeSi koncentra-
tis erTjeradi gadawmendis Sedegad SesaZlebelia 

98.5 %-iani BaSO4-is Semcveli koncentratis miRe-

ba,  amokrefiT 80 %-mde.

G
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ШЕКРИЛАДЗЕ Н. Ш., БАГНАШВИЛИ М. Г., 
ШЕКИЛАДЗЕ А. И., КАВТЕЛАШВИЛИ О. А., 
БАБАКИШВИЛИ А. И.
ИСПЫТАНИЕ НОВОГО РЕАГЕНТА-
СОБИРАТЕЛЯ MD 20783 ДЛЯ ФЛОТАЦИИ 
СЕРЕБРОСОДЕРЖАЩИХ БАРИТОВЫХ РУД 

В работе представлены результаты  испытания 
нового реагента-собирателя MD 20783 для флота-
ции барита из хвоствов выщелачивания серебра 
в серебросодержащих баритовых рудах Давид-
Гареджийского месторождения. Разработана тех-
нологическая схема флотационного обогащения 
и установлены оптимальные значения основных 
параметров флотации. В результате проведенных 
исследований был получен баритовый концентрат 
содержанием 98,5% с извлечением 80% первичной 
руды, пригодный для химической промышленно-
сти. 

SHEKRILADZE N., BAGNASHVILI M., SHEKILADZE A., 
KAVTELASHVILI O., BABAKISHVILI A.
TESTING A NEW REAGENT-COLLECTOR 
MD 20783 FOR FLOTATION OF  SILVER-
CONTAINING BARITE ORE

The paper presents the results of testing a new 
reagent-collector MD 20783 for the flotation of barite 
from the tails of silver leaching in Davit-Gareji deposit 
silver-containing barite ores. The technological scheme 
of flotation enrichment has been developed and the 
optimal values   of the main flotation parameters have 
been established. As a result of the studies, a barite 
concentrate containing 98.5% has been obtained with 
extraction of 80% of the primary ore, usable for the 
chemical industry.

uak 622.7: 622.342.22

akad. doqtori n. SeyrilaZe, doqtoranti i. samxaraZe,              
akad. doqtori n. adeiSvili, n. maisuraZe, g. Cqareuli

bneli-xevis daJanguli madnebis gamotutvis teqnologiuri Se-
faseba (~svetis~ testi)

statiaSistatiaSi ganxiluliaganxilulia bnelibneli-xevisxevis oqrooqro-po-po-

limetalurilimetaluri madnebismadnebis sinjissinjis gamotutvisgamotutvis teqnolo-teqnolo-

giurigiuri SefasebaSefaseba. . kvlevebikvlevebi CatardaCatarda sabadossabados oqrosoqros 
SemcveliSemcveli daJangulidaJanguli madnebismadnebis, , TvisobrivadTvisobrivad identu-identu-

riri, , mxolodmxolod damsxvrevisdamsxvrevis sxvadasxvasxvadasxva xarisxisxarisxis mqonemqone 
oror teqnologiurteqnologiur sinjzesinjze dada mocemuliamocemulia „svetissvetis“ 
testistestis SedegebiSedegebi. . sawyisisawyisi masalismasalis sxvadasxvasxvadasxva qimiuriqimiuri 
analizisanalizis dada teqnologiuriteqnologiuri produqtebisproduqtebis balansi-balansi-

dandan gamoTvliligamoTvlili oqrosoqros masurimasuri wiliwili meryeobsmeryeobs 0,829 829 

grgr/t-dandan 1,39 gr39 gr/t-mdemde. . cianirebadiacianirebadia sawyisisawyisi oqrosoqros 
80 80 %. . eqsperimentebiseqsperimentebis SeSedegebidandegebidan gamomdinaregamomdinare, oriveorive 
teqnologiuriteqnologiuri sinjisinji ( (damsxvreulidamsxvreuli - -2020 dada - -10 mm10 mm-mdemde) ) 
eqvemdebarebodaeqvemdebareboda pirdapirpirdapir grovulgrovul gamotutvasgamotutvas. . oqrosoqros 
eqstraqciiseqstraqciis xarisxixarisxi meryeobsmeryeobs    71 71 %-dandan 75 75 %-mdemde, , 
sinjissinjis sisxozesisxoze damokidebulebiTdamokidebulebiT. . natriumisnatriumis cianidiscianidis 
xarjixarji arar aRematebodaaRemateboda 0,4 kg4 kg/t. . gamotutvisgamotutvis maqsimal-maqsimal-

uriuri xangrZlivobaxangrZlivoba iyoiyo 3 TveTve.

samuSaos mizans warmoadgenda bneli-xevis oqro-
polimetaluri sabados oqros Semcveli daJanguli 
madnebis grovuli gamotutvis SesaZleblobis dad-
gena, „svetis“ testis gamoyenebiT. „svetis“ testi 
grovuli gamotutvis imitaciaa da aucilebeli pro-
ceduraa mocemuli tipis madnebis teqnologiuri 
Tvisebebis kvlevisa da sabados ekonomikuri poten-
cialis SefasebisTvis.

testirebisTvis warmodgenili iqna ori Tvi-

sobrivad erTnairi teqnologiuri sinji, romle-

bic erTmaneTisgan gansxvavdeboda dawvrilmanebis 
xarisxiT (damsxvreuli -20 mm da  -10 mm).

madnis daJangulobis xarisxis dasadgenad Ses-
rulda gogirdis fazuri qimiuri analizi, Sedegebi 
warmodgenilia cxrilSi  1.

cxrili cxrili  1
gogirdisgogirdis fazurifazuri analizisanalizis SedegebiSedegebi

#
sinjis 

dasaxeleba

gogirdis mineraluri formebi da maTi masuri wili, %

saerTo sulfaturi sulfiduri
piritze gadaTvliT

absoluturi fardobiTi

1. BNTK 2-10 0,865 0,368 0,497 0,932 57,4

2. BNTK 1-20 0,838 0,384 0,454 0,852 54,18
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cxrilis 1 monacemebis Tanaxmad Tanaxmad madani 
miekuTvneboda daJangul mwir sulfidian (gogir-
dis Semcveloba 1 % -s ar aRwevda) teqnologiur 
tips, romelic daeqvemdebara pirdapir cianirebas. 
gravitaciuli oqro ganisazRvra sakoncentracio 
magidaze gamoyofil mZime fraqciaSi. mikroskopuli 
SeswavliT dadgenili iqna, rom Tavisufali oqros 
Semcveloba  mcirea, oqros nawilakebis zoma ar aRe-
mateboda 80 mkm-s.

cianirebadi oqro gansazRvruli iqna „boTlis“ 

cxrilicxrili 2
cianirebadicianirebadi oqrosoqros gansazRvrisgansazRvris SedegebiSedegebi

sinjis

dasaxeleba

sinjis sisxo, 
mm

oqros 
gamoTvlili 
Semcveloba,  

gr/t

gadavida 
xsnarSi 
oqro,  
gr/t

oqros 
Semcveloba 
kudebSi,  
gr/t

oqros 
amokrefa 

xsnarSi, %

BNTK 1-20 90% klasi

-0,08 mm 1,26 0,98 0,28 77,78

BNTK 2-10 90% klasi

-0,08 mm 1,37 1,11 0,26 81,02

cxrilicxrili 3
natriumisnatriumis cianidiscianidis xsnarisxsnaris optimalurioptimaluri koncentraciiskoncentraciis dasadgenaddasadgenad SesrulebuliSesrulebuli „boTlisboTlis“

testebistestebis SedegebiSedegebi

sinjis 

dasaxeleba

sinjis 
sisxo, mm

natriumis cianidis 
koncentracia, %

oqros Semcveloba 
gamotutvis 
narCenebSi 

(kudebi), gr/t

oqros amokrefa, %
gamotutvis xangrZlivoba, sT

24 48 72 96

BNTK 1-20 -20+0

0,05 0,58 10,66 30,28 37,70 40,26

0,07 0,385 17,14 57,45 61,87 65,62

0,1 0,665 16,05 31,63 45,17 48,45

BNTK 2-10 -10+0

0,05 0,789 10,24 36,65 35,64 36,37

0,07 0,369 19,91 55,96 66,24 69,25

0,1 0,507 24,60 43,45 50,48 59,76

testiT, testis pirobebi aseTi iyo: sinji dawvril-

manda 90 % -0,08 mm-mde, sinjis masa-1 kg-mde, myaris 

da Txevadis Tanafardoba iyo 1:1.5, pulpis PH-10-11, 

natriumis cianidis koncentracia 0,1 %, damcavi 

tute-kiri-300 gr/t, gamotutvis xangrZlivoba 120 

sT. Sedegebma  (ix. cxrili 2) aCvena, rom cianireba-

di oqros Semcvelobebi orive sinjSi erTmaneTTan 

axlosaa da Sesabamisad Seadgens 77,78 %-s da 81,02 

%-s, saSualo ki 79,4 %-s.

damsxvreuli sinjebis granulometriuli 
Sedgeniloba oqros ganawilebiT gacris fraqciebSi 
warmodgenilia cxrilSi 3. orive SemTxvevaSi oqro 
Tavmoyrili iyo msxvil klasebSi, es aixsneba am 
klasebis maRali gamosavlianobiT. es niSnavs, rom 
cianirebis narCenebSi oqros danakargebi msxvil 

klasebTan iyo dakavSirebuli.

oqros gamxsnelis natriumis cianidis opti-

maluri koncentraciis dasadgenad eqsperimentebi 
Catarda Semdegi koncentraciebis xsnarebiT:               
0,05 %, 0,07 % da 0,1 %. Sedegebi ixileT cxril-

Si 3.
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cxrilis 3 monacemebis Tanaxmad  yvelaze efeq-
turi Sedegi mogvca natriumis cianidis xsnarma 
koncentraciiT 0,07 %.    samuSaos Semdegi etapi 
iyo e.w.  „svetis“ testis Catareba. pirvel svetSi 
CaitvirTa madani 20 mm sisxoTi da 80 kg masiT, meo-
reSi ki 10 mm sisxoTi da 85kg masiT. svetis mor-
wyva xdeboda wveTovani xerxiT. cianirebis procesSi 
yoveldRiur kontrols eqvemdebareboda xsnaris 
PH da Tavisufali cianidis koncentraciis gansaz-
Rvra, romelTa mixedviT koreqtirdeboda sawyisi 
xsnaris da PH-is maCveneblebi. oqros gansazRvra 

xsnarSi warmoebda periodulad perkolaciis dam-
Tavrebis kvalobaze. gamotutvis xangrZlivoba 
Seadgenda 3 Tves. oqros gamotutvis siCqare war-
modgenilia naxazze 1 kinetikuri mrudis saxiT. 
oqros eqstraqciis xarisxi pirveli sinjidan da-
sawyisSi ufro swrafad mimdinareobda, xolo Semdeg 
TandaTan mcirdeboda, aseve meore sinjSi eqstraq-
ciis xarisxi TandaTan mcirdeboda, magram garkveu-
li drois Semdeg gamotutvis siCqare gaTanabrda, 
amokrefa orive sinjidan TiTqmis erTnairi iyo, 
saboloo jamSi procesi erTnairad mimdinareobda.
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nax. 1nax. 1.  .  oqrosoqros gamotutvisgamotutvis kinetika: 1-kinetika: 1- sinjisinji BNTKBNTK 1-20;20;  2-   2- sinjisinji BNTKBNTK 2-1010

eqsperimentis mTel periodSi miRebuli monaceme-

bi  aucilebelia teqnikuri reglamentis Sesadgenad.  
amrigad, eqsperimentebma gviCvena rom orive teqnolo-

giuri sinji eqvemdebareboda pirdapir grovul gamo-

tutvas, oqros eqstraqciis xarisxi meryeobda 71 
%-dan 75 %-mde, sinjis sisxoze damokidebulebiT 
natriumis cianidis xarji ar aRemateboda  0,4k g/t-s  
(ix. cxrili 4).

cxrilicxrili 4
teqnologiuriteqnologiuri sinjebissinjebis ( (BNTKBNTK 1-2020 dada BNTKBNTK 2-1010) ) grovuligrovuli gamotutvisgamotutvis ( („svetissvetis“ testitesti) ) SedegebiSedegebi

sinjis

dasaxeleba

damsxvrevis 
xarisxi

%,mm

gadavida 
xsnarSi 
oqro, 
 gრ/t

oqros 
masuri 
wili 
kudebSi 

gრ/t

oqros  
amokrefa  
xsnarSi,

%

gamotu-

tvis 
xangrZli-
voba,
dRe-Rame,
(Tve)

oqros saSualo 
amokrefa 

7 dRe-Rame, %

reagentebis 
xarji, kg/t

NaCN CaO

BNTK 1-20 100 % -20 0.834 0.34 71.04 92 
(3 თვე) 5,41 0,401

ar 
damate-

bula

BNTK 2-10 99.1 % - 10 0.887 0.30 74.79 92 (3 Tve) 5,69 0,386
Aar 

damate-

bula
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ШЕКРИЛАДЗЕ Н.Ш., САМХАРАДЗЕ И.О., 
АДЕИШВИЛИ Н., МАЙСУРАДЗЕ Н.А., 
ЧКАРЕУЛИ  Г.К.
ТЕХНОЛОГИЧЕСКАЯ ОЦЕНКА 
ВЫЩЕЛАЧИВАНИЯ ОКИСЛЕННЫХ РУД 
БНЕЛИ-ХЕВИ («КОЛОННЫЕ» ТЕСТЫ)

В статье рассмотрена технологическая оценка 
выщелачивания пробы золото-полиметалических 
руд Бнели-Хеви. Исследования проводились на 
двух технологических пробах золотосодержащих 
окисленных руд месторождения, качественно 
идентичных, но с различной степенью раздро-
бленности; даются  результаты «колонных» тестов. 
Массовая  доля золота, вычисленная на основе 
различных анализов и баланса технологических 
продуктов исходного материала, колеблется от 
0 .829 т/г до 1.39 т/г. 80 % исходного золота циани-
руемые. Исходя из результатов экспериментов, обе 
технологические пробы (раздробленные от -20 до 
-10 мм) подвергались прямому кучному выщела-
чиванию. Степень экстракции золота колеблется 
от 71% до 75%, в зависимости от толщины про-
бы. Расход цианида натрия не превышал 0.4 кг/т. 
Максимальная длительность выщелачивания со-
ставляла 3 месяца.

SHEKRILADZE N., SAMHARADZE I., 
ADEISHVILI N., MAISURADZE N., 
CHKAREIULI G.
TECHNOLOGICAL EVALUATION OF LEACHING 
BNELI-KHEVI OXIDIZED ORES 
(“COLUMN” TESTS)

In the article, a technological evaluation of the 
leaching a sample of gold-polymetallic ores of Bneli-
Khevi is considered. Research was carried out on two 
technological samples of gold-bearing oxidized ore 
deposits, qualitatively identical, but with varying degree 
of destruction; results of “column” tests are given. The 
mass fraction of gold, calculated on the basis of various 
analyzes and the balance of technological products of 
the initial material, ranges from 0.829 t/g to 1.39 t/g. 
80% of the original gold is cyanized. Based on the 
results of the experiments, both technological samples 
(crushed from -20 to -10 mm) were subjected to direct 
heap leaching. The degree of extraction of gold varies 
from 71% to 75%, depending on the thickness of the 
sample. The consumption of sodium cyanide did not 
exceed 0.4 kg / t. The maximum duration of leaching 
was 3 months.

uak 338.49

akad. doqtori g. lobjaniZe, akad. doqtori b. kaxaZe,
akad. doqtori g. maCaiZe, akad. doqtori g. xecuriani,
doqtoranti d. labaZe, doqtoranti d. loria

inovaciuri infrastruqturis formirebis SesaZleblobebi  
saqarTvelos samTo mrewvelobis sawarmoTa 
efeqtianobis amaRlebaSi

naSromSi ganxilulia inovaciuri infrastruq-naSromSi ganxilulia inovaciuri infrastruq-

turis saxeebi da maTi mniSvneloba qveynis stabilu-turis saxeebi da maTi mniSvneloba qveynis stabilu-

ri ekonomikuri ganviTarebis, misi konkurentunariani ri ekonomikuri ganviTarebis, misi konkurentunariani 

ekonomikuri zrdis,  samuSao adgilebis Seqmnis da ekonomikuri zrdis,  samuSao adgilebis Seqmnis da 

saqarTvelos samTo mrewvelobis sawarmoTa efeq-saqarTvelos samTo mrewvelobis sawarmoTa efeq-

tianobis amaRlebaSi. warmodgenilia erovnuli ino-tianobis amaRlebaSi. warmodgenilia erovnuli ino-

vaciuri sistemis modeliis aqtualuri aspeqtebi vaciuri sistemis modeliis aqtualuri aspeqtebi 

da gaanalizebulia misi Semadgeneli komponenetebi. da gaanalizebulia misi Semadgeneli komponenetebi. 

daxasiaTebulia saqarTvelos samTo mrewvelobis daxasiaTebulia saqarTvelos samTo mrewvelobis 

ZiriTadi ekonomikuri maCveneblebi; warmodgenilia ZiriTadi ekonomikuri maCveneblebi; warmodgenilia 

dargis ganviTarebis problemebi da SemoTavazebulia dargis ganviTarebis problemebi da SemoTavazebulia 

maTi gadaWris ZiriTadi mimarTulebebi.maTi gadaWris ZiriTadi mimarTulebebi.

XXI saukuneSi ekonomikis subieqtTa inovaciuri 

saqmianoba warmoadgens qveynis ekonomikuri ganviTa-

rebis da mosaxleobis Rirseuli cxovrebis donis 

mniSvnelovan ganmsazRvrel faqtors, sadac gaiTval-

iswineba inovaciuri infrastruqturis formireba, 

romelsac Seswevs unari uzrunvelyos efeqtiani 

inovaciuri saqmianoba Sesabamisi saxeebiT (ino-

vaciuri-teqnikuri centrebi, teqnologiuri/biznes 

inkubatorebi, teqnoparkebi, saswavlo-biznes cen-

trebi da sxva struqturebi) da, romelic mimarTu-

lia ,,sammagi spiralis~ (,,Triple Helix“) monawile 

saganmanaTleblo, samrewvelo, samecniero da kerZo 

seqtorebis dakavSirebisa da TanamSromlobisken, 

romelic gulisxmobs akademiuri, saxelmwifo da 

biznes seqtorebis kolaboracias da TiToeuli se-

qtoris gaZlierebas sxva seqtorebTan sinergiuli 

urTierTobis Sedegad. Tumca, Tanamedrove pirobebSi 

ucxoeTSi muSavdeba sammagi spiralis modelis gar-

Tulebuli tipi – ,,oTxmagi spiralis~ (,,Quadruple 
Helix“) modeli (ix. nax. 1), romelic 2009 wels 

aRweres i. karaianisma da d. kembelma. es modeli 
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exeba interaqtiur qselur urTierTqmedebas mTeli 

erovnuli sazogadoebis safuZvelze da ara mxolod 

sam wamyvan institucionalur seqtors Soris. ram-

denadac inovaciur procesze gavlenis moxdena 

daiwyes sxva institutebma, sxvadasxva socialuri 

fenis saxiT, es garemoeba Teoriulad aisaxeba sam-

magi spiralisadmi meoTxe elementis damatebaSi. igi 

moicavs samoqalaqo sazogadoebis warmomadgenleb-

sac. aRiarebulia rom, meoTxe spirali ukeTesad 

axasiaTebs Tanamedrove postindustriul ekonomi-

kas, vidre mesame, ramdenadac XXI saukuneSi samoqa-

laqo sazogadoeba iZens kritikulad mniSvnelovan 

rols axali dovlaTisa da faseulobebis Seqmnasa 

da gavrcelebaSi [1, 2, 3, 4].  sabazro ekonomikis 

pirobebSi axali teqnikisa da axali teqnologiebis 

damuSavebisa da maTi komercializaciis aqtiur 

faqtors warmoadgens inovaciuri saqmianobis 

sawarmoo-teqnologiuri mxardaWera. inovaciuri 

saqmianobis mxardamWeri infrastruqturis warmo-

qmna xdeba ara erTbaSad, aramed bunebrivi ganviTa-

rebis procesSi. amJamad inovaciur-teqnologiur 

procesSi monawileobas iReben sxvadasxva sididis, 

profilisa da specializaciis warmonaqmnebi, ro-

goricaa teqnoparkebi, biznes-inkubatorebi, biznes-

centrebi, inovaciur-teqnologiuri centrebi, kon-

saltinguri, inJini-ringuli da lizinguri sawar-

moebi da sxva struqturebi, romelTa saqmianoba 

ganekuTvneba inovaciuri ciklis sxvadasxva etaps; 

maTi ZiriTadi mizania resursebis ufro efeqtiani 

gamoyeneba, inovaciebisa da axali teqnologiebis 

daCqarebuli Seswavla, gamokvleva da danergva, am 

mizniT kapitalis koncentraciis maRali xarisxis 

miRweva mecnieruli kvlevisTvis metad saWiro 

warmoebis kuTvnili materialuri bazisa da qvey-

nis mecnieruli potencialis koncentrirebiT (ix. 

nax. 2). 

Tanamedrove msoflioSi inovaciuri infra-

struqturis yvelaze gavrcelebuli saxeebia 

Tavisufali ekonomikuri zonis erT-erTi tipi – 

samecniero-teqnologiuri parki anu teqnoparki da 

biznes-inkubatori. 

Tavad termini „teqnoparki“ SedarebiT axalia 

da ganaTlebis, mecnierebis, warmoebis, biznesisa da 

saxelmwifos integracias niSnavs, romelic ufro 

da ufro popularuli xdeba mTel msoflioSi. maTi 

SeqmniT dainteresebulni arian ara mxolod kerZo 

sawarmoebi an saswavleblebi, aramed mTavrobebic, 

radgan isini xels uwyoben qveynis ekonomikur aR-

mavlobas da SedarebiT susti regionebis ganviTa-

rebas.

teqnoparki, infrastruqturis meSveobiT, xels 

uwyobs maRalteqnologiebze dafuZnebuli bizne-

sebis Casaxvasa da zrdas, romelic konkurentu-

nariani iqneba, rogorc lokalur, aseve globalur 

bazrebze. aerTianebs ra inteleqtualur resurssa 

da teqnologiur infrastruqturas, teqnoparki 

warmoadgens inovaciebze orientirebuli startap 

ekosistemis erT-erT mTavar elements, xolo misi 

dinamiuri, ganaxlebadi da ganviTarebadi xasiaTi 

aqcevs mas cvlilebebisa da ganviTarebis epicen-

trad. igi aerTianebs inkubatorebs, saswavlo cen-

trebsa da laboratoriebs, aseve saofise, saerTo-

samuSo da rekreaciul sivrceebs. parki uzrunve-

lyofs wvdomas trening-centrebsa da Sourumebze 

(ix. nax. 3) [6]. 

saxelmwifo/ 

mTavroba 
erToblivad  

monawile 

seqtorebi 

 
     

  
 
 

  
 

 
 
 

 

 
 

nax. 1. sammagi (,, “) da oTxmagi spirali (,, “) modeli 
[4, 5 ] 

mecniereba/ 

universitetebi 

samoqalaqo 

sazogadoeba 

mrewveloba/ 

biznesi 

nax. 1. sammagi (,,nax. 1. sammagi (,,Triple HelixTriple Helix“) da oTxmagi spirali (,,“) da oTxmagi spirali (,,Quadruple HelixQuadruple Helix“) “) 
modelimodeli [4, 5 ]4, 5 ]
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nax. 2. inovaciuri infrastruqtura [5, 6] 
 

 

nax. 2. inovaciuri infrastruqtura nax. 2. inovaciuri infrastruqtura [5,5, 6]6]

rac Seexeba biznes-inkubators, is warmoad-

gens organizacias, romelic CarTulia startapebis 

ganviTrebis procesSi. amgvarad, mewarmeebi sarge-

bels iReben erToblivi samuSao garemoTi, ro-

melic maT fasdaudebeli swavlebis, dafinansebisa 

da Tanamedrove teqnologiebiT sageblobis SesaZ-

leblobebs aZlevs, anu inkubatorebi „axalgazrda 

kompaniebs“ sTavazoben, Tbil da usafrTxo garemos, 

sadac startapebi SeZleben ganviTarebas.   biznes 

inkubatorebis mTavari mizania daexmaros starta-

pebs ganviTrebasa da warmatebis miRwevaSi. 

biznes ideis SeTavazebisas, inkubatorebi umalve 

reagireben da „axalSobil biznesebs“ sTavazoben 

sxvadasxva tipis benefitebs, rogoricaa: dafinan-

sebebi, mentoroba, menejeruli unarebis ganviTareba 

da erToblivi samuSao garemo, romelTac SeuZliaT 

„biznes samyaro“ warmatebuli gaxados.

saqarTveloSi bolo wlebSi ganxorcielebuli 

reformebidan aRsaniSnavia, inovaciebis da teqnol-

ogiebis saagentos Seqmna, romlis infrastuqtu-

ruli proeqtebis mizania, daexmaros adgilobriv 

mosax-leobas, kerZo kompaniebsa Tu adgilobriv 

mTavrobas, gamoiyenon aqamde Znelad xelmisawvdomi 

teqnologiebi sakuTari saqmianobis ganviTarebisT-

vis da miiRon codna rogorc inovaciebisa da te-

qnologiebis sferoSi, ise mewarmeobis mimarTule-

biT. mniSvnelovania adgilobrivma damwyebma biznes-

menebma icodnen, Tu rogor unda Seqmnan startapebi, 

ra etapebi unda gaiaron imisTvis, rom kompaniad 

Camoyalibdnen da warmatebas miaRwion. teqnolo-

giuri parki mniSvnelovania regionis ganviTarebisa 

da sazogadoebrivi cnobierebis amaRlebisaTvis. wv-

doma teqnologiebze niSnavs mis progresze fexis 

awyobas, rac saboloo jamSi qveynis ganviTarebaSi 

umniSvnelovanes rols asrulebs (ix. nax. 4).
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sksss  ganaTleba  

teqnoparki  

biznes--zona  
teqnologiuri 

mmomsaxureba 
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                                             nax. 3. teqnoparkis struqtura [7] 
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aRsaniSnavia inovaciuri infrastruqturis erT-

erTi mniSvnelovani saxe – fablabi,  igive fab-

rikaciis laboratoria, romelic aris maRalte-

qnologiuri danadgarebiT aRWurvili saxelosno, 

romelic momxmarebels sTavazobs cifrul fabri-

kacias. fablabis SemadgenlobaSi arsebuli danad-

garebis - 3D printerebis, CNC ruterebis, lazeru-

li mWrelebis,  PCB danadgarebis da a.S. meSveobiT 
SegviZlia SevqmnaT, rogorc martivi, aseve kompleq-

suri da „Wkviani“ nivTebi. movaxdinoT prototip-

ireba, testireba da mcire warmoebac ki.

fablabi aris unikaluri sivrce nebismieri mo-

qalaqisaTvis, romelsac aqvs idea, surs misi ganxor-

cieleba, an startap biznesad Camoyalibeba. is yve-

las aZlevs saSualebas hqondes wvdoma Tanamedrove 

teqnologiebze, morgebulia nebismier momxmarebel-

ze, am sivrceebSi xdeba axali wamowyebebis srulyo-

fa, momavlis profesiebis formireba da axalgazrda 

inovatorebis ideebis realizeba. fablabis mizania, 

msoflios SesTavazos codnaze dafuZnebuli eko-

nomikis mSeneblobis gansxvavebuli, unikaluri mod-

eli. fablabebis ganviTareba mniSvnelovania rogorc 

axali startap biznesebis CamoyalibebisTvis, aseve 

mcire personaluri warmoebis xelSewyobisTvis. es 

imas niSnavs, rom sasurveli individualuri dizain-

isa Tu funqciebis mqone produqtis dasamzadeblad 

aucilebeli aRar iqneba did qarxnebTan da warmoe-

bebTan urTierToba da es yvelaferi lokalurad, 

fablabebis bazaze moxdeba [8, 9]. 

nax. 4.  saqarTvelos inovaciebisa da teqnologiebis saagentos 

infrastruqtura [8, 9] 
 

saqarTvelos 

inovaciebisa da 

teqnologiebis 

saagento 

 

teqnoparki Tbilisi 

- fablabi; 

- saerTo samuSao 

  sivrce; 

- satesto mowyobilobebis 

  Sourumi; 

- ivenTebis dajavSna. 

  

 

fablabebi - fabrikaciis 

laboratoriebi 

- 3D printerebi; 

- CNC ruterebi; 
- lazeruli mWrelebi; 

-  PCB danadgarebi. 

 

 

regionuli centrebi 

- saswavlo oTaxi; 

- kompiuterebis oTaxi; 

- saerTo samuSao 

   sivrce; 

- samuSao sivrce  

   (Maker Space). 
 

 
ILab-ebi - inovaciebis 

laboratoriebi 

- jeolabi; 

- geimleb iliauni; 

- siji multileb jipa. 

nax. 4.  saqarTvelos inovaciebisa da teqnologiebis saagentos infrastruqtura [8, 9]nax. 4.  saqarTvelos inovaciebisa da teqnologiebis saagentos infrastruqtura [8, 9]
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saqarTvelos ekonomikisa da mdgradi ganviTa-

rebis saminitros ssip inovaciebis da teqnolo-

giebis saagentos organizebiT saqarTveloSi ar-

sebuli 22 samrewvelo inovaciebis laboratoria 

msoflios fablabebis rukaze gamoCnda da 2016 

wlis monacemebiT msoflio fablabebis rukaze saqa-

rTvelo fablabebis raodenobis mixedviT me-11 adg-

ils ikavebs, romelic msoflioSi arsebul 1000-ze 

met laboratorias Soris erTgvari sakomunikacio 

saSualebaa. am maCvenebliT, saqarTvelo regionis 

masStabiT pirveli qveyanaa, romelmac globalur 

rukaze 22 fablabi moniSna (ix. cxrili 1). xolo, 

inkubaciis warmatebebi saqarTveloSi 2017 wlis 

monacemebiT mocemuli cxrilSi 2 [8, 9].

statistikis erovnuli samsaxuris masalebidan 

cnobilia, rom 2017 wlis 1 dekembris monacemebiT 

saqarTvelos samTo mrewvelobaSi registrirebulia 

1 437 sawarmo, romelTagan aqtiuria mxolod 683 

da umravlesoba mcire da saSualo zomisaa [11]. maTi 

raodenobrivi siWarbis miuxedavad, ekonomikuri efeq-

tianobis mTeli rigi maCveneblebi (brunva, gamoSvebu-

li produqcia, damatebuli Rirebuleba da sxv.) mniS-

vnelovnad CamorCeba msxvil sawarmoebis maCveneblebs, 

rac ZiriTadad, makroekonomikuri arastabilurobiT, 

investiciebis moZiebis sirTuliT, maRali sagiravno 

moTxovniT da saprocento ganakveTebiT, mewarmeTa 

dabali kvalifikaciiT, menejeruli  gamoucdelobiT,  

anu  profesiuli  arakompetenturobiT  da aras-

rulyofili organizaciul-mmarTvelobiTi sistemis 

arsebobiT aris ganpirobebuli.

cxrili 1cxrili 1

  fablabebi  saqarTveloSi [8, 9]  fablabebi  saqarTveloSi [8, 9]
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Tumca, rigi maCveneblebiT (dasaqmebulTa raode-

noba da kapitalis mwarmoebluroba) maT gaaCniaT 

mTeli rigi upiratesobebi (adgilobriv pirobebTan 

ioli adaptacia, moqmedebis didi damoukidebloba, 

moqniloba da miRebul gadawyvetilebaTa miRebasa 

da SesrulebaSi operatiuloba, saqmianobis ganxor-

cielebis (gansakuTrebiT marTvis dros) SedarebiT 

dabali xarjebi, pirvelsawyis kapitalze SedarebiT 

mcire moTxovnileba da adgilobrivi Tu sagareo 

bazris moTxovnis sapasuxod swrafi cvlilebebi 

produqciasa da warmoebis procesSi da sxva).

                    cxrili 2cxrili 2

inkubaciis warmatebebi saqarTveloSi [8, 9]inkubaciis warmatebebi saqarTveloSi [8, 9]

treningebi 

gaiara, adamiani

inkubacia 

daasrula, 

kompania

inkubaciis 

warmatebis 

maCvenebeli, % 

Senatani 

biujetSi, 

lari 

Seqmnili samuSao 

adgilebi, 

erTeuli

2162 39 86.2 986 000 817

     

aRsaniSnavia, is garemoeba, rom saqarTvelos 

erovnul simdidreSi 2010 wlis eqspertuli 

SefasebiT sasargeblo wiaRiseulis kuTri wili sak-

maod soliduria da 27,8 %-s,  xolo RirebulebiT 

250 mlrd dolars Seadgens [12]. amasTan, dargSi 

arsebuli SedarebiTi upiratesoba (mdidari da 

mravalferovani mineralur-sanedleulo baza, ga-

mocdili, maRalkvalificiuri sainJinro da samec-

niero kadri...) qmnis  inovaciuri infrastruqtu-

ris formirebis karg SesaZleblobas, misi calkeuli 

saxeebis efeqtiani realizebis TvalsazrisiT.

rogorc cnobilia, saqarTveloSi warmoebul 

saqonels aqvs dabali damatebuli Rirebuleba. am 

etapze SedarebiT ganviTarebulia mxolod gadama-
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muSavebeli mrewveloba, romelic pirdapir aris mib-

muli saqarTveloSi mopovebul bunebriv resurse-

bze da soflis meurneobis adgilobriv nawarmze. 

amis mizezia teqnologiuri ganviTarebisa da ino-

vaciis dabali done, rac amave dros ganapirobebs 

bunebrivi resursebis araracionalur gamoyenebas 

da safrTxes uqmnis qveynis bunebriv simdidres. 

qveyanaSi dabalia rogorc saxelmwifo, aseve kerZo 

seqtoris danaxarjebi kvlevasa da ganviTarebaze, 

rac asaxulia sxvadasxva saerTaSoriso Sefasebasa 

da reitingSi. inovaciis globalur indeqsSi (GII 
2017-2018 saqarTvelos yvelaze rTuli mdgomareo-

ba inovaciebis mimarTulebiT aqvs. am maCveneblis 

mixedviT, is reitingSi 118-e adgilze imyofeba 

(2016-2017 ww.-Si 116-ze iyo). dabali inovaciebis 

done kompaniebis mxridan sakmaod dabal kvlevis 

maCvenebels, universitetebis mxridan kvlevaze dax-

arjul mcire Tanxebsa da qveyanaSi kvalificiur 

inJinerTa da mecnierTa mcire raodenobas ukavSird-

eba. inovaciebis mimarTulebiT saqarTvelos sareit-

ingo qula 2.8 aris [13, 14]. 

miuxedavad imisa, rom bolo wlebis ganmavloba-

Si Seiqmna erovnuli samecniero fondi da daiwyo 

programebis sakonkurso dafinanseba, ganxorcielda 

universitetebisa da kvleviTi institutebis ram-

denime struqturuli reforma _ Sedegebi nega-

tiuria da zogierTi parametriT gauaresda kidec, 

magaliTad, samecniero-kvleviTi saqmianobis saxelm-

wifo dafinanseba Semcirda da Seadgens mSp-s < 

0.2 %. evrokavSiris rekomendaciebiT, samecniero 

seqtoris saxelmwifo dafinanseba unda Seadgendes, 

sul cota, mSp-s 1 % da sasurvelia am maCveneblis 

3 %-mde etapobrivad gazrda [15]. amdenad, arse-

buli pirobebisa da SezRudvebis gaTvaliswinebiT, 

optimalur gzas saqarTvelosTvis warmoadgens 

TiToeuli inovaciuri strategiis (gadmotanis, 

dasesxebis, gaZlierebis) SedarebiTi upiratesobis 

ganviTareba, romelic nakleb finansur danaxarjebs 

moiTxovs da amave dros, sakuTari mecnierul-te-

qnologiuri potencialis gamoyenebas eyrdnoba da, 

sadac saqarTvelos mecnierul-teqnikur sferoSi 

Zlieri saerTaSoriso poziciebi gaaCnia.

Tanamedrove pirobebSi sakvlev dargis ekonomi-

kuri reformirebisas mniSvnelovania inovaciuri 

infrastruqturis gaaqtiureba, raTa mineralur-

sanedleulo baza Seswavlili iqnes ekonomikurad 

dasabuTebulad, mineraluri resursebi mopovebuli 

da gadamuSavebuli racionalurad da kompleqsurad, 

xolo, mineraluri nedleuli gamoyenebuli efeqti-

anad, rac sagrZnoblad gaaumjobesebs rogorc samTo 

sawarmoTa, aseve calkeuli regionebis da mTlianad 

qveynis socialur-ekonomikur mdgomareobas. rogorc 

cnobilia, qarTveli samToelebi da geologebi labo-

ratoriul da samrewvelo (savele) pirobebSi cdian 

sxvadasxva mimarTulebis saintereso winadadebebs, 

romlebic exeba samTo sawarmoTa ZiriTadi produq-

ciisa da narCenebis (Slamebis, ,,kudebis~) aseve e.w. 

,,fuWi qanis~ sxva dargebSi sasargeblod gamoyenebas. 

kerZod, gamokvleulia faravnis sabados perlitisa da 

obsidianis qaRaldis warmoebaSi, aseve afuebuli per-

litis gamoyeneba mrewvelobisa da soflis meurneo-

bis sxvadasxva qvedargebSi; bolnisis raionis kari-

eruli wylebidan sasargeblo komponentebis amokrefa 

da gadamuSaveba; tyibul-Saoris sabados qvanaxSiris 

saqarTvelos TboenergetikaSi gamoyeneba da sxv. [17].

amdenad, mdgradi industriuli ganviTarebis da 

inovaciebis mxardaWeriT,  mniSvnelovnad gaizrdeba 

samTo industriis wili dasaqmebaSi da mTlian Siga 

produqtSi. am mimarTulebiT dargis ganviTarebas 

xeli unda Seuwyos mTavrobis efeqtiani industri-

uli politikis gatarebam, romelic gaZlierebul 

stimulebs miscems im samTo kompaniebs, romelTac 

SeuZliaT gamouyenebeli SesaZleblobebis amuSaveba 

da RirebulebaTa jaWvis amoqmedeba, raTa aiTvison 

axali dargebi, mecnierebatevadi da teqnologiat-

evadi warmoebebi da gasaRebis axali bazrebi.

aRsaniSnavia, rom bolo wlebSi saqarTveloSi 

mimdinare mdgomareoba Seicvala ukeTesobisken. amo-

qmedda SeRavaTiani kreditebisa da Tanadafinansebis 

sqemebi da sxv. Camoyalibda teqnologibisa da ino-

vaciebis saagento, romlis saqmianobis mizania qveya-

naSi codnasa da inovaciebze dafuZnebuli ekonomi-

kis mSenebloba; sawarmoTa xelSewyobis saagento, 

maRali teqnologiebis da inovaciebis ganviTarebis 

centri (teqnoparki), romelic warmoadgens sivrc-

es Semoqmedebis, TanamSromlobis da ganviTarebi-

saTvis, romelSic ganTavsebuli da xelmisawvdomia 

maRalteqnologiuri samrewvelo inovaciebis labo-

ratoriebi (FabLab), saerTaSoriso da adgilobri-

vi kompaniebis trening centrebi, aqseleratorebi, 

Sourumebi, saerTo samuSao sivrce (Co-working Area), 
damwyebi kompaniebis inkubatorebi (start-up inkuba-
tori), sakonferencio darbazi, mwvane zona da sxv., 

romlebic xels uwyobs maRalteqnologiuri in-

dustriis ganviTarebas. amasTan, dafuZnda pirveli 

kerZo venCuruli fondi, romlis ZiriTadi mizania 

saqarTvelos sainformacio teqnologiebis sivrceSi 

novaciuri ideebisa da proeqtebis dafinanseba da 

Seiqmna ,,saqarTvelos biznes-angelozebis asocia-

cia“, romelic erTgvari Suamavalia stratapebsa da 

kerZo seqtors Soris da, miznad isaxavs damwyebi 

biznesmenebis da qarTveli investorebis erTmaneT-

Tan dakavSirebas, iseve rogorc kavSirebis moZebna 

sxva qveynebSi. amasTan mniSvnelovania, pirveli ker-

Zo maRalteqnologiuri centris _ ,,silikon veli 

Tbilisi“ gaxsna, romelic IT akademias, biznes da te-
qnologiebis universitets, skolas, laboratoriul 

da kvleviT centrebs, teqnologiur inkubatorebs 

erT sivrceSi gaaerTianebs; saqarTvelos teqnikur 

universitetSi Camoyalibda sainformacio teqnolo-

giebis teqnoparki, romlis mizania, sainformacio te-

qnologiebis dargSi arsebuli ideebis generireba da 

ganxorcielebis xelSewyoba.

rogorc cnobilia, saqarTvelos eqsportis 35 % 

sasaqonlo produqciaze modis, sadac sakmao wili min-

eraluri nedleulia; amdenad, Zalian mniSvnelovania 
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wiaRiseulis swori, mdgradi ganviTareba, raTa  dargis 

ganviTarebam xeli Seuwyos damatebiTi Rirebulebis 

Seqmnasa da axali industriebis Camoyalibebas. am 

mizniT, dResdReobiT wingadadgmuli nabijia saqarT-

velos mTavrobis mxardaWera evropis rekonstruq-

ciisa da ganviTarebis bankTan SeTanxmebaze, romlis 

daxmarebiTac qveyanaSi iwyeba wiaRis reforma. axali 

midgoma iTvaliswinebs dabalansebul midgomas ro-

gorc wiaRis ufro efeqturad gamoyenebis, ise, rom 

moxdes garemos dacviTi da bevri sxva aspeqtis, maT 

Soris, Sromis usafrTxoebis maqsimalurad gaTval-

iswineba. saqarTvelos ekonomikisa da mdgradi gan-

viTarebis saministros sistemis SemadgenlobaSi  

Semavali ssip wiaRis erovnuli saagento, romelic 

saqarTvelos mTavrobaSi ganxorcielebuli struqtu-

ruli cvlilebebis Sedegad Seiqmna, masSi gaerTianda 

yofili garemosa da bunebrivi resursebis dacvis sa-

ministros zedamxedvelobis departamentisa da gare-

mos erovnuli saagentos funqciebi. axladSeqmnili 

saagento ganaxorcielebs sasargeblo wiaRiseulis 

(garda navTobisa da gazisa) marTvas (maT Soris, mas-

Tan dakavSirebul saxelSekrulebo urTierTobebs) da 

gansazRvravs regulirebis safasurs, agreTve sasar-

geblo wiaRiseulis mopovebis licenziis an wiaRiT 

sargeblobis licenziis pirobebis Sesrulebis, aseve 

sasargeblo wiaRiseulis mopovebis licenziisagan 

dadgenili wesiT gaTavisuflebuli piris mier wi-

aRiT sargeblobis saTanado pirobebis kontrols. 

wiaRis reformis Sedegad, dainergeba licenzirebis 

eleqtronuli programa, romelic uzrunvelyofs 

TiToeuli licenziis gacemis, masSi cvlilebis, li-

cenziis farglebSi warmodgenili wliuri angariSebis, 

aseve regulirebis safasuris angariSgebis Sesaxeb in-

formaciis eleqtronulad warmoebis SesaZleblobas. 

Seiqmneba eleqtronuli angariSgebis SesaZlebloba 

da licenziis mflobels saxlidan gausvlelad 

SeeZleba saxelmwifosTan angariSgeba [18,19]. Tumca, 

vfiqrobT, rom aRniSnuli reforma sakvlev dargSi 

saxelmwifo regulirebis reforma wiaRTan da wia-

Riseul resursebTan erTad unda iTvaliswinebdes 

samTo sawarmoTa mxardaWeras mTeli rigi proble-

mebis (sawarmoTa rekonstruqciisTvis aucilebeli 

kreditebis miRebis araxelsayreli pirebebi, produq-

ciis gasaRebis  bazris mcire da SezRuduli areali, 

eqsportis samTavrobo xelSewyobis RonisZiebebis da-

balefeqtianoba, saqmiani partnioris gamovlenis da 

realuri investiciebis mozidvis mizniT qmediTunari-

ani struqturuli erTeulis ararseboba  da sxv.) 

gadasaWrelad, raTa amaRldes maTi funqcionirebis 

efeqtianoba Sesabamisi meqanizmebis gamoyenebiT. amas-

Tan dakavSirebiT, mizanSewonilad migvaCnia mineral-

uri resursebis saxiT saxelmwifo qonebis da samTo 

sawarmoebis marTvis iseTi struqturis gansazRvra, 

romelic pasuxismgebeli iqneba am qonebis mizanmimar-

Tuli da gonivruli marTvis ekonomikur urTierTo-

bebze da am samTo profilis sawarmoebis fiskalur 

efeqturobaze, anu aq gaiTvaliswineba iseTi efeqtiani 

marTvis meqnizmis SemuSaveba, romelsac daevaleba 

samTo mrewvelobis calkeul qvedargebze samrewve-

lo-ekonomikuri politikis SemuSaveba, sawarmoTa re-

struqturizaciis ganxorcieleba, strategiuli da 

realuri investoris moZieba, informaciis da biznes-

gegmebis analizi, sawarmoebis perspeqtiuli gegmebis, 

dividendebisa da wminda mogebis ganawilebis da sxva 

samarTlebrivi meqanizmebis daxvewa da a. S. amasTan, 

es sistema ,,samTo biuros“ saxiT, warmodgenili unda 

iyos saxelmwifos, mTavrobis daqvemdebarebaSi.    

miuxedavad zemoaRniSnuli proeqtebis ganxor-

cielebisa, migvaCnia, rom es ar aris sakmarisi da 

am mimarTulebiT unda gagrZeldes aqtiuri muS-

aoba. codnasa da inovaciebze dafuZnebuli eko-

nomikis mSenebloba grZelvadiani procesia, rom-

lis xelSesaxebi Sedegebi, gaazrebuli da efeqturi 

politikis gatarebis Semdgom, qveyanam SesaZloa ixi-

los mxolod 10-15 wlis Semdgom. amitom aucile-

blad migvaCnia am mimarTulebiT swrafi da efeq-

turi nabijebis gadadgma. pirvel rigSi, unda moxdes 

saerTaSoriso gamocdilebis gaziareba da ucxouri 

qveynebis warmatebul inovaciur centrebTan saqmiani 

urTierTobis damyareba, sadac gasaTvaliswinebeli 

iqneba saqarTvelos realoba, is Zlieri da susti 

mxareebi, romlebic qveyanas gaaCnia.

vfiqrobT, am mxriv mniSvnelovania qveynis erovnu-

li inovaciuri ganviTarebis sistema-modelma moicvas 

saxelmwifos socialur-ekonomikuri sistemis sam-

magi spiralis – ,,mecniereba-biznesi-saxelmwifo~ da 

oTxmagi spiralis ,,mecniereba-biznesi-saxelmwifo-

samoqalaqo sazogadoeba~ mTeli inovaciuri ciklis 

,,mecniereba-gamogoneba-warmoeba“ koordinirebuli 

TanamSromlobis da sinergiuli, efeqtiani kavSiris 

uzrunvelyofis Semdegi aqtualuri sakiTxebi: te-

qnologiuri ganaTlebis popularizacia da xelmi-

sawvdomoba, ganaTlebaSi kvlevebisa da inovaciebis 

waxaliseba, xelSewyoba inovaciuri teqnologiebis 

danergvis gaZlierebasa da samecniero wreebs da biz-

ness Soris kavSirebis gamyarebaSi, kvlevisa da ganvi-

TarebisaTvis finansebze xelmisawvdomobis gaumjobe-

seba-zrda gansakuTrebiT mcire da saSualo sawar-

moebisTvis, romlebic, Tavis mxriv, inovaciis mamoZ-

raveblebi arian, inovaciis mxardaWerisTvis saWiro 

infrastruqturis ganviTareba, inovaciuri progr-

amebisa da proeqtebis pirdapiri saxelmwifo inves-

ticiebiT mxardaWera, romelTac gaaCniaT erovnuli 

mniSvneloba, inovaciis aTvisebis periodSi saxelm-

wifo mxardaWeris uzrunvelyofa sagadasaxado 

SeRavaTebis dawesebiT, inovaciebis donis amaRlebiT 

qarTuli saeqsporto maRalteqnologiur produ-

qciaze orientacia, garemos dacvaze orientirebu-

li Tanamedrove teqnologiebis danergvis da mwvane 

ekonomikis ganviTarebis waxaliseba, inteleqtual-

uri sakuTrebis uflebebis dacvasTan dakavSirebuli 

sakanonmdeblo da instituciuri bazis gaumjobeseba 

da saukeTeso praqtikis danergvis uzrunvelyofa, 

inovaciebis da Tanamedrove teqnologiebis ganvi-

Tarebaze orientirebuli pirdapiri ucxouri in-

vesticiebis mozidva da a. S., romlebmac erovnuli 

ekonomikuri ganviTarebis Taviseburebebisa da saer-

TaSoriso tendenciebis gaTvaliswinebiT, teqnolo-
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giebis ganviTarebis prioritetuli mimarTulebebiT 

(informaciuli teqnologiebi, bioteqnologiebi, en-

ergetikis aratradiciuli teqnologiebi, axali ma-

salebis miRebis teqnologiebi, bunebrivi resursebis 

mopovebisa da gadamuSavebis teqnologiebi, maRale-

feqtiani manqana-danadgarebis, robotteqnikis, mikro-

eleqtronikis gamoyenebiT momuSave teqnologiebi, 

ekologiurad sufTa teqnologiebi da sxv.) unda 

uzrunvelyos samTo industriis, saxelmwifos ino-

vaciuri potencialis zrda, qveynis konkurentunari-

anobis amaRleba da misi socialur-ekonomikuri md-

gomareobis mniSvnelovani gaumjobeseba.
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экономическом развитии страны, ее конкурентном 
экономическом росте, в создании рабочих мест 
и повышении эффективности предприятий 
горнодобывающей промышленности Грузии. 
Представлены актуальные аспекты модели 
национальной инновационной системы и 
проанализированы ее компоненты. Охарак-
теризованы основные экономические показатели 
горнодобывающей промышленности Грузии. 
Представлены проблемы развития отрасли и 
предложены основные направления их решения.

LOBJANIDZE G., KAKHADZE B., 
MACHAIDZE G., KHETSURIANI  G., 
LABADZE D.,  LORIA D.
FORMATION OPPORTUNITIES OF
INNOVATIVE INFRASTRUCTURE TO 
RISE EFFICIENCY IN MINING INDUSTRY 
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Presented by problems of development of branch and 
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akad. doqtori v. nadiraZe

navTobis sabadoTa genezisi da maTi Zebnis perspeqtivebi 
saqarTvelos teritoriaze

naSromSi ganxilulia navTobis warmoSobis ara-naSromSi ganxilulia navTobis warmoSobis ara-

organogenuli (abiogenuri) koncefcia da ganxilu-organogenuli (abiogenuri) koncefcia da ganxilu-

lia am koncefciis damadasturebeli faqtebi. ka-lia am koncefciis damadasturebeli faqtebi. ka-

vkasiis, romlis nawilsac saqarTvelo warmoadgens, vkasiis, romlis nawilsac saqarTvelo warmoadgens, 

teqtonikur ganviTarebas orTogonalur-diagonal-teqtonikur ganviTarebas orTogonalur-diagonal-

uri mimarTebis lineamentebi gansazRvraven. sasarge-uri mimarTebis lineamentebi gansazRvraven. sasarge-

blo wiaRiseulis, maT Soris navTobis  sabadoTa, blo wiaRiseulis, maT Soris navTobis  sabadoTa, 

ganawilebaSi mTavari roli meridianul lineamentebs ganawilebaSi mTavari roli meridianul lineamentebs 

ekuTvniT, isini ganeduri mimarTebis struqturebTan ekuTvniT, isini ganeduri mimarTebis struqturebTan 

erTad qmnian teqtonikur kvanZebs, romlebsac ukav-erTad qmnian teqtonikur kvanZebs, romlebsac ukav-

Sirdebian rogorc myari wiaRiseulis, aseve navTo-Sirdebian rogorc myari wiaRiseulis, aseve navTo-

bis sabadoebi. saqarTvelos teritoriaze navTobis bis sabadoebi. saqarTvelos teritoriaze navTobis 

sabadoebis Zebna-Ziebisas gansakuTrebuli yuralReba sabadoebis Zebna-Ziebisas gansakuTrebuli yuralReba 

struqturul faqtors unda mieqces, kerZod, meridi-struqturul faqtors unda mieqces, kerZod, meridi-

anul struqturebs, maT Soris, Savi zRvispireTSi da anul struqturebs, maT Soris, Savi zRvispireTSi da 

Savi zRvis akvatoriaSi  fiqsirebulebs.Savi zRvis akvatoriaSi  fiqsirebulebs.

navTobis warmoSobaSi ZiriTadad ori koncefcia 

arsebobs: organogenuli (biogenuri) da araorganuli 
(abiogenuri). mkvlevarTa udidesi nawili, maT Soris 

saqarTveloSic, biogenur koncefcias iziarebs, rom-
lis mixedviTac navTobi warmoiSoba organuli ma-

salis gadamuSavebis Sedegad. procesi stadiuri da 
grZelvadiania, grZeldeba aTeuli da aseuli mil-

ioni wlebis ganmavlobaSi. mineraluri, siRrmuli 

koncefcia ganixilavs naxSirwyalbadebis sabadoebs 

rogorc dedamiwis degazaciis movlenas gamomdinare 

im faqtebidan, rom planetis naxSirbadis  99 %-ze 
mets aradanaleqi safari Seicavs da rom planetis 

wiaRSi sakmarisi energiaa naxSirwyalbadebis didi 

masebis sinTezisa da maTi gamotanisaTvis dedamiwis 

zedapirze.
abiogenuri Teoria jer kidev mecxramete sau-

kunis meore naxevarSi warmoiSva, misi avtorebi 

arian aleqsandre humbolti,  dimitri mendeleevi 

da marsel bertlo. mendeleevma yuradReba miaqcia 

im faqts, rom navTobis sabadoebi naoWa sistemebis 
ganapira nawilebSi arian koncentrirebulebi, xazo-
brivad arian ganlagebuli, didi rRveviTi struq-

turebis areSi. aRniSnuli Teoria iqna ganaxlebuli 

meoce saukunis Sua wlebSi n. a. kudriavcevis [1] 
da v. b. porfirievis [2] mier, xolo SemdgomSi, sau-
kunis bolos, tomas goldis mier. n. a.kudriavcevi 
Tvlida, rom magmaSi myof wyalbadidan da naxSirba-

didan warmoiqmneba radikalebi CH, CH2, CH3, romle-

bic SemdgomSi gamoiyofian magmidan, iseve rogorc 
Jangbadi da warmoadgenen sawyis masalas navTobis 

warmosaqmnelad qerqis ufro civ zonebSi da, rom 
navTobi da gazi mantiidan zeviT rRvevebis saSu-

alebiT moZraobdnen dedamiwis danaleq safarSi. 
gansxvavebuli azrisaa v. b. porfirievi, romelic 

Tvlida, rom navTobi dedamiwis siRrmeebidan ra-

dikalebis saxiT ki ara, aramed bunebrivi navTobis 

saxiT amodioda da didi wnevis Sedegad gadioda 

forian qanebSi. tomas goldi uSvebda, rom siRrmu-
li meTani SeiZleba nawilobriv yofiliyo gada-

muSavebuli mikroorganizmebis mier, riTac SeiZleba 

aixsnas navTobSi biomarkerebis arseboba [3].
 gasuli saukunis  70-an wlebSi saerTaSoriso 

energetikulma saagentom (IEA) gaavrcela monacemebi 

naxSirwyalbadebis daZiebuli maragebis da maTi mox-

marebis tempebis fardobis Sesaxeb. miRebuli koefi-

cienti iZleva saSualebas ganisazRvros ramdenxans 

eyofa kacobriobas navTob-gazis resursebi. am mo-
nacemebiT planetis navTobisa da gazis resursebi 

unda amowuruliyo 2000 wlisaTvis, Tanamedrove mo-
nacemebiT es periodi 2070 wlamde gaizarda. ganvixi-
loT ram gamoiwvia es cvlileba. 

 navTobis warmoSobis abiogenuri Teoria Semdeg 

ZiriTad faqtebs eyrdnoba:
 navTobmatarebeli auzebis arseboba aradanaleq, 

fundamentis kristalur qanebSi,  romlebic ar 

Seicaven biogenur masalas; 
 naxSirwyalbadiani gazebis da Txevadi 

naxSiwyalbadiani fluidebis arseboba Rrma 

WaburRilebSi, 5000-10000 metris siRrmeze, 
kristalur fundamentSi (tatarstanSi 
minibaevskis da novoelxovskis WaburRilebi, 
SvedeTSi grabergis WaburRili da sxva); 

 organogenuli Teoriis mixedviT SeuZlebelia 

navTobis udidesi koncentraciebis axsna 

msoflios gigantur sabadoebSi. gaurkvevelia 

rogor xdeba gabneuli naxSirwyalbadebis 

mowyveta pirveladi wyebidan da misi gadaadgileba 

did manZilebze (emigracia);
 saudis arabeTis navTobis sabadoebis maragebi 

70-jer aRemateba im SesaZleblobebs, romelic 

SeuZlia mogvces kaloviur-oqsfordulma 

naleqebma.  gamoTvlebiT dasturdeba, rom mxolod 

maTi 6 % SeiZleboda warmoSobiliyo biogenurad;
 navTobis da gazis warmoSoba grZeldeba 

dResdReobiTac, rac damtkicebulia im 

sabadoebze, romelTa eqspluatacia asi da meti 

wlis ganmavlobaSi (Sebelinskis, tatarstanis, 
groznos jgufis sabadoebi da sxva) mimdinareobs. 
am sabadoebze mopovebis jamuri moculobebi 

ramdenjerme aRemateba pirvelad dadgenils, rac 
miuTiTebs maTi maragebis Sevsebas geologiurad 

mokle droSi. navTobis da gazis warmoSobis 

procesi warmoebs bevrad ufro maRali tempiT, 
vidre es klasikuri Teoriis mixedviT aris 

SesaZlebeli, e. i. mas ar esaWiroeba milionobiT 

wlebi;
 navTobis sabadoebis kavSiri Rrmul rRvevebTan 

da sxva faqtorebi.
    Cveni monacemebiT, kavkasiis regioni teqtonikurad 
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ramdenime mimarTebis globaluri masStabis 

lineamenturi zonis gadakveTis Sedegad Camoyalibda 

(ix. nax. 1).  isini orTogonalur-diagonaluri 

sistemis lineamentebis bades qmnian, romlebic mTavar 

rols asruleben, rogorc ZiriTadi teqtonikuri 

elementebis SeqmnaSi, aseve sasargeblo wiaRiseulis 

sabadoTa ganawilebaSi, maT Soris, savaraudod, 
navTobisac. mTavari ganeduri zonaa, romelic 

ZiriTad eqvsi elementisagan Sedgeba, misi sigane 500 
kilometria da 400-450 Soris gaidevneba atlantikis 

okeanidan wynar okeanemde, geofizikuri monacemebis 
gaTvaliswinebiT  is wynar okeaneSic fiqsirdeba 
[4]. meore mniSvnelovani struqtura diagonaluri - 
Crdilo-dasavluri mimarTulebisaa, romlis sigane

nax. 1. kavkasiis da mosazRvre teritoriebis mTavari lineamentebis sqema: 1 – lineamentebi; 

2 – Secocebis zonebi; 3  - geologiuri sazRvrebi; 4 – kristaluri fundamentis zedapiris 

struqtura da siRrme (km): а) Rrmulebi; б) antiklinaluri amaRlebebi; 5 – kristaluri fundamentis 

gamosavali; 6 – andezit-bazalturi vulkanitebi; 7 – granitoiduli Semadgenlobis intruzivebi; 

8 -  fuZe da ultrafuZe Semadgenlobis intruziebi; 9 – neogen-meoTxeuli vulkanitebi; 10 – 

vulkanuri aparatebi; 11 – sabadoebi: а) myari sasargeblo wiaRiseulis; б) navTobis; 12 – naoWa 
sistemebi da zonebi: А) – skifis filaqani; Б) – kavkasionis naoWa sistema; В – amierkavkasiis 
mTaTaSualedi; Г – mcire kavkasionis naoWa sistema     Д) – iranis filaqani; Е – arabeTis filaqani; 

naoWa zonebi: ГД – gagra-javis; СК – somxeT-yarabaxis; СА – sevano-akeris; Т –taliSis; ЭЛ 
– elbrusis; КД – kopeddagis; МК – mangiSlak-yizilkumis; УО – uralo-omanis. lineamentis 

nomrebi wreSi: 1 – Crdilo kavkasiis; 2 – fSekiS-tirniauzis; 3 – mestia daRestanis; 4 – aWara-

TrialeTis; 5 – amasia-ijevanis; 6 – exegnaZor-araratis; 7 – adano-Crdilokavkasiis; 8 – gagra-

trabzonis; 9 – yazbeg-araratis; 10 – arpa-CeCneTis; 11 – mangiSlak-kavkasiis; 12 – Semaxa-taliSis; 

13 – mangiSlak-kavkasiis; 14 -  yirim-iranis; 15 – vladikavkaz-mtkvris; 16 – ponti-kaspiis; 17 

– palmiro-afSeronis. sabadoebi: 1 – saxalinskoe (Hg); 2 – perevalnoe (Hg); 3 – beloreCenskoe 

(Ba,Pb,Zn); 4 – xudesis (Cu); 5 – urupis (Cu,Zn,Au); 6 – afSris (Ba); 7 – picikvaris (Ba); 8 – 
beStau (U); 9 – tirniauzis (W,Mo); 10 – buronis (Pl,Zn); 11 – sadonis (Pb,Zn); 12 – luxunis 

(As); 13 – zofxiTo (Sb); 14  - Cordi (Ba); 15 – kvaisa (Pb,Zn); 16 – quTaisis (Ba); 17 – WiaTuris 
(Mn); 18 – Zamis (Fe);  19 – filizCais (Zn,Pb,Cu); 20 – madneulis (Cu,Pl,Zn,Ba); 21 - alaverdis 

(Cu); 22 – axtalis (Pb,Zn,Au); 23 – Covdaris (Ba); 24 – daSqesanis (Fe,Co); 25 – baSkiSlakis 

(Ba); 26 – kafanis (Cu); 27 – kajaranis (Mo,Cu)
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200-250 km-a da iranis teritoriidan ukrainis faramde 
idevneba 2500 km - is manZilze. es struqtura sruliad 

akontrolebs kavkasiis wiaRiseul sabadoebs.
kavkasiis teqtonikaSi mniSvnelovani roli 

meridianul lineamentebs ekuTvnis, romlebic 

Semadgeneli nawilia globaluri, e. w. Satskis amaR-
lebisa. am rRvevebis saSualebiT kavkasiis mTaTaSu-

aledur nawilSi kristaluri fundamenti Zirulis 

zonidan klaviSisebradaa daZiruli aRmosavle-

TiT, kaspiispireTSi 22000 metramde, dasavleTiT, 
SavizRvisaken - 10000 metramde, xolo maTi safari 

hqmnis Sesabamisi moculobis navTobdagrovebisTvis 

xelsayrel rezervuarebs.
saqarTvelos teritoriaze navTobis sabadoebi 

iseve, rogorc myari wiaRiseulis sabadoebi, kon-
troldebian meridianuli struqturebiT da gan-

eduri mimarTebis rRvevebTan gadakveTis kvanZebs 

ukavSirdebian. ase magaliTad, SeiZleba moviyvanoT 

arpa-CeCneTis meridianuli mimarTebis rRvevaTa 

sistema, romelic Cven mier aris gamovlenili azer-

baijanis teritoriaze, naxiCevanis raionSi [5]. is 
mTel kavkasias kveTs da mis gareTac vrceldeba, 
rogorc CrdiloeTiT, aseve samxreTiT. naxiCevanidan 
CrdiloeTiT, somxeTis teritoriaze, mis gaswvriv 
mwkrivad arian ganlagebuli axalgazrda vulkane-

bi. kidev CrdiloeTiT is zRudavs aRmosavleTidan 

aWara-TrialeTis struqturul zonas. aqve misi gav-
lenis sferoSi mdebareobs Tbilisispira navTob-

gaziani raioni, xolo kidev CrdiloeTiT, Crdilo 

kavkasiaSi – groznos navTobgaziani raioni. aseve 
naTlad Cans azerbaijanis navTobis sabadoebis kav-

Siri meridianul struqturebTan, romlebic, Semaxa-
taliSis da mangiSlak-kavkasiis lineamentebis sax-

iT vlindebian kaspiis zRvis dasavleT kideze [6]. 

nax. 2. raWis madneuli raionis struqturul-geologiuri ruka: 1 – meoTxeuli naleqebi; 2 – nax. 2. raWis madneuli raionis struqturul-geologiuri ruka: 1 – meoTxeuli naleqebi; 2 – 

paleogen-neogenuri Tixebi, karbonatuli, TabaSiriani Tixebi, qviSaqvebi, konglomeratebi; 3 – car-paleogen-neogenuri Tixebi, karbonatuli, TabaSiriani Tixebi, qviSaqvebi, konglomeratebi; 3 – car-

culi qviSaqvebi, mergelovani kirqvebi, masiuri kirqvebi, Tixebi; 4 – zedaiuruli Tixebi, Tixovani culi qviSaqvebi, mergelovani kirqvebi, masiuri kirqvebi, Tixebi; 4 – zedaiuruli Tixebi, Tixovani 

qviSaqvebi, kirqvebi da organogenuli kirqvebi; 5 – Suaiuruli, baiosuri tufebi, tufobreqCiebi, qviSaqvebi, kirqvebi da organogenuli kirqvebi; 5 – Suaiuruli, baiosuri tufebi, tufobreqCiebi, 

lavobreqCiebi, bazaltebi da porfiritebi; 6 – qvedaiuruli Tixafiqlebi da qviSaqvebi; 7 – in-lavobreqCiebi, bazaltebi da porfiritebi; 6 – qvedaiuruli Tixafiqlebi da qviSaqvebi; 7 – in-

truziuli sxeulebitruziuli sxeulebi: ა: ა) Suaiuruli gabro-dioriti; ) Suaiuruli gabro-dioriti; ბ) neogenuri albitofiri; 8 – rRvevebi:) neogenuri albitofiri; 8 – rRvevebi: 
ა) dadgenili; ) dadgenili; ბ) deSifrirebuli aerofotomeTodiT; ) deSifrirebuli aerofotomeTodiT; გ) Secocebebi, ) Secocebebi, დ) amaRlebis sazRvari; ) amaRlebis sazRvari; 

9 – sabadoebi (didi niSani)9 – sabadoebi (didi niSani), , da gamovlenebi (mcire niSani)da gamovlenebi (mcire niSani): : ა) baritis; ) baritis; ბ) polimetalebis; ) polimetalebis; გ) ) 
– TabaSiris; – TabaSiris; დ) navTobis; sabadoebi: 1 – wesi (bariti); 2 - wesi (TabaSiri); 3 - Bbajixevi; 4 - ) navTobis; sabadoebi: 1 – wesi (bariti); 2 - wesi (TabaSiri); 3 - Bbajixevi; 4 - 

Cordi; 5 - Kkvaisa; 6 - xardisaraCordi; 5 - Kkvaisa; 6 - xardisara
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sasargeblo wiaRiseulis kavSiri teqtoni-

kur kvanZebTan naTladaa asaxuli raWis madneul 

raionSi (ix. nax. 2), sadac gamoyofilia meridian-

uli bloki, SemosazRvruli meridianuli rRvevis 

zonebiT. bloki xangrZlivi drois manZilze ganic-

dida klaviSisebr moZraobas. aRmosavleT sagmentSi, 

blokTan miaxloebisas, baiosis 3,5 km simZlavris 

vulkanogenuri wyeba TiTqmis mTlianad isoleba, 

rac miuTiTebs baiosis Semdgom mZlavr vertikalur 

moZraobaze da ris gamoc zeda iuris qanebi lia-

sis wyebas faraven. mosazRvre blokebis strati-

grafiuli Wrilebi gviCveneben, rom zeda iuraSi 

bloki daZirvas ganicdida, xolo carcul periodSi 

aRzevebas. aRzeveba  mTeli periodis ganmavloba-

Si xdeboda, razedac miuTiTebs dasavleT blokis 

carculi naleqebis, calkeuli wyebebis, rigrigobiT 

gamosolva meridianul blokTan miaxloebisas. pa-

leogen-neogenSi bloki iZireboda.     

baritis, polimetalebis, TabaSirisa da navTo-
bis gamovlenebi teqtonikur kvanZebs ukavSirdebi-

an, warmoqmnils ganeduri da meridianuli struq-

turebis gadakveTiT. SegviZlia davaskvnaT, rom 
myari wiaRiseulis fluidebi da navTobi erTi da 

igive arxebs iyenebdnen da maT mimarT erTi da 

igive ZebniTi kriteriumebi SeiZleba iyos gamoy-

enebuli. Cvenis azriT, saqarTvelos teritoriaze 

navTobis sabadoTa Ziebisas, unda ganvixiloT maTi 

warmoSobis araorganuli, abiogenuri koncefciac. 
am SemTxvevaSi ZiriTadi yuradReba struqturul 

faqtors unda mieqces, kerZod ki, meridianuli 

mimarTebis struqturebs, maT Soris, Savi zRvi-

spireTis regionSi da Savi zRvis akvatoriaSi fiq-

sirebul struqturebs.                                                       
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НАДИРАДЗЕ В.В.
ГЕНЕЗИС МЕСТОРОЖДЕНИЙ НЕФТИ 
И ПЕРСПЕКТИВЫ ИХ ПОЙСКОВ НА 
ТЕРРИТОРИИ ГРУЗИИ

В статье рассмотрена концепция неор-
ганического (абиогенного) происхождения нефти 
и рассмотрены факты, которые подтверждают 
данную концепцию. Тектоническое строение 
Кавказа, частью которого является Грузия, опре-
деляют динеаменты ортогонально-диагонального 
направления. Главными в локализации место-
рождений полезных ископаемых, в том числе и 
нефти, являютсья линеаменты меридионального 
простирания. Они, совместно с широтными струк-
турами, создают тектонические узлы с которыми 
связаны месторождения, как твёрдых полезных 
ископаемых, так и нефти. Во время проведения 
пойсковых работ на территории Грузии особое 
внимание должно уделяться структурному фактору, 
в частности, меридиональным структурам, в том 
числе - фиксированным в причер-номорье и в 
акватории черного моря.

NADIRADZE V.
THE GENESIS OF THE OILFIELDS AND 
PERSPECTIVE OF THEIR EXPLORATION IN 
GEORGIA 

The inorganic (abiotic) conception of petroleum 
origin and facts, that confirm this conception are 
discussed in the thesis. The tectonic development 
of Georgia and of the Caucasus in the whole is 
determined by the orthogonal-meridional lineaments. 
The meridional lineaments have the main role in the 
distribution of mineral resources deposits including 
oil deposits. Along with the structures of latitudinal 
strike they form tectonic knots with related deposits 
of solid mineral resources and oil deposits as well. 
Structural factor with the emphasis on meridional 
structures, especially to those determined along the 
Black Sea coast and within its basin should become 
the matter of special attention during petroleum 
exploration. 
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uak 552.523: 549.08

geologia-mineralogiis mecn. doqtori n. foforaZe, 
akad. doqtori o. seskuria, magistranti r. metreveli

qvevrebisa da maTi damzadebisaTvis gamoyenebuli 
nedleulis kvleva 

naSromSi ganxilulia kompleqsuri interdis-naSromSi ganxilulia kompleqsuri interdis-

ciplinuri laboratoriuli kvlevebis Sedegebi, ciplinuri laboratoriuli kvlevebis Sedegebi, 

romelTa safuZvelze dadgenilia qvevrebis damza-romelTa safuZvelze dadgenilia qvevrebis damza-

debisaTvis gamoyenebuli nedleulis raoba, misi da-debisaTvis gamoyenebuli nedleulis raoba, misi da-

muSavebisa da qvevrebis damzadebis teqnologia. am muSavebisa da qvevrebis damzadebis teqnologia. am 

etapisaTvis Seswavlilia qvevrebis dasamzadebeli etapisaTvis Seswavlilia qvevrebis dasamzadebeli 

nedleuli, saqarTvelos teritoriaze arsebuli nedleuli, saqarTvelos teritoriaze arsebuli 

armazcixe-bagineTisa da armazisxevis marnebis, ka-armazcixe-bagineTisa da armazisxevis marnebis, ka-

vTisxevis, dedoflisgoras, samadlosa da gostibes vTisxevis, dedoflisgoras, samadlosa da gostibes 

arqeologiuri (Zv.w. IV_III _ ax. w. IV_V sauku-arqeologiuri (Zv.w. IV_III _ ax. w. IV_V sauku-

neebi) qvevrebis, aseve 1980 welsa da bolo periodSi neebi) qvevrebis, aseve 1980 welsa da bolo periodSi 

damzadebuli qvevrebis nimuSebi.  kvlevebiT dadginda, damzadebuli qvevrebis nimuSebi.  kvlevebiT dadginda, 

rom Zveli da axali qvevrebis garkveuli nawili rom Zveli da axali qvevrebis garkveuli nawili 

ar aris xarisxiani, radgan darRveulia damzadebis ar aris xarisxiani, radgan darRveulia damzadebis 

teqnologia, kerZod, gamowvis temperatura ar aris teqnologia, kerZod, gamowvis temperatura ar aris 

daculi.  daculi.  

Tixisa da keramikis WurWeli saqarTvelos is-

toriis erT-erT mTavar materialur Zegls war-

moadgens. WurWlebs Soris qvevrebs gamorCeuli 

adgili ukavia. qvevris damzadebis tradicia Cvens 

qveyanaSi 8000 wels iTvlis da qarTuli kulturu-

li identobis Tanmdevi nawilia. saamayoa is faqtic, 

rom 7 qveynis wamyvanma specialistebma Cvens mec-

nierebTan erTad daadgines, rom saqarTvelo Rvinis 

samSobloa. wels safrangeTSi bordos muzeumis (La 
Cite Du Vin) Senobis win qarTuli qvevris monu-

menti gaixsna, romelic mudmivad iq darCeba. saqa-

rTvelosaTvis, rogorc suverenuli qveynisaTvis, 

udides mniSvnelobas iZens qvevris Rvinis eqsporti, 

Sesabamisad, izrdeba xarisxian qvevrebze moTxovnac.

qvevris damzadebisas Zalze didi mniSvneloba aqvs 

nedleulis (Tixis) xarisxs,  misi damuSavebisa da 

qvevris damzadebis teqnologiis zust dacvas. Cveni 

kvlevis ZiriTad mizans warmoadgens saqarTvelos 

sxvadasxva sabadodan aRebuli qvevrebis dasamzade-

blad gamoyenebuli nedleulisa (qimiuri, mineral-

uri da granulometriuli Sedgeniloba) da maTgan  

damzadebuli qvevris nimuSebis (qimiuri, mineraluri 

da granulometriuli Sedgeniloba, simkvrive, fori-

anoba, wylis STanTqma, Srobisa da gamowvis pirobebi) 

kompleqsuri mikroskopuli, binokularuli, qimiuri, 

rentgenofluorescentuli, rentgenofazuri, fizi-

kur-meqanikuri meTodebiT kvleva, romelTa Sedegebis 

safuZvelzec SesaZlebelia Seswavlili iqnas qvevrSi  

dayenebisa da duRilis dros RvinoSi mimdinare qimi-

uri da mikrobiologiuri procesebi da maTi zegav-

leniT ganviTarebuli gardaqmnebi, rac ganapirobebs 

RvinisTvis damaxasiaTebel gemos, aromats, garegnul 

fers, organoleptikur, bioqimiur da mikrobiolo-

giur Sedgenilobas. vfiqrobT, rom qvevris RvinoSi 

mimdinare procesebs xels uwyobs Rvinis urTierTq-

medeba qvevris Siga zedapirTan, aseve garkveul ze-

moqmedebas axdens  qvevris kedlis forebis  gav-

liT garedan Semosuli Jangbadi, romelic xvdeba 

RvinoSi. misi Sexeba RvinosTan iwvevs zemoqmedebas, 

xels uwyobs RvinoSi mimdinare daRvinebis procesis 

normalur mimdinareobas. qvevris kedlebSi arsebuli 

sicarieleebis (forebi) zomebi da raodenoba ga-

napirobebs Jangbadis garedan zomier SeRwevasa da 

RvinosTan urTierTqmedebas.  

xSirad  qvevrebi, qimiuri da mineraluri Sed-

genilobisa da damzadebis teqnologiis garda, vi-

zualuradac ki gansxvavdeba erTmaneTisgan. gas-

arkvevia qvevris, rogorc WurWlis, gavlena Rvinoze 

da, rac mTavaria, SesamuSavebelia standarti qvevris 

Semadgeneli sawyisi nedleulis, misi damuSavebisa 

da qvevris damzadebis teqnologiis Sesaxeb. sain-

teresoa, gansxvavdeba Tu ara erTmaneTisagan saqa-

rTvelos  sxvadasxva kuTxeSi damzadebuli qvevrebi 

da, rac mTavaria, rogor reagirebs isini daRvinebis 

procesze. Tu qvevrebi regionebis mixedviT gansx-

vavebulad reagirebs, dasadgenia,  ra ganapirobebs 

maT gansxvavebas, kerZod, ra gavlena aqvs qvevris 

nedleuls, mis Semadgenel calkeul mineralebs, qi-

miur da granulometriul Sedgenilobas, foriano-

basa da qvevrebis damzadebis teqnologias. qvevri 

aucileblad unda iyos fizikurad mdgradi da gam-

Zle Rvinis sxvadasxva daavadebis mimarT.  

qvevrebis nedleuli, e.w. Tixa, wvrilmarcvlov-

ani polimineraluri narevia, romelic wyalTan urT-

ierTqmedebisas warmoqmnis met-naklebad plastikur 

masas, romelic gaSrobis Semdeg inarCunebs miniWebul 

formas da gamowvis Semdeg qvasaviT magari xdeba. 

qvevris dasamzadeblad gamoyenebuli nedleuli 

ZiriTadad: kaolinitis, haluazitis, montmoriloni-

tis, mindvris Spatebis jgufis mineralebiTaa war-

modgenili, Tumca, qvevris  miRebis teqnologiaze 

did gavlenas axdens agreTve masSi arsebuli meqani-

kuri minarevebi: kvarci, rkinis Jangeulebi da hidro-

Jangeulebi, piroqsenebi, karbonatebi, sulfatebi, qa-

rsebi, organuli minarevebi. kvarci amcirebs Tixis 

plastikurobas, nawilakebis urTierTSewebebis   un-

ars, Tumca, xels uSlis nakeTobis Cajdomas Srobisa 

da gamowvis dros. qvevris nedleulSi metad ma-

vne minarevebia Ca-isa da Mg-is karbonatebi (0,25 
% -ze meti raodenobiT 0,5-1,0 mm zomis mqone 

aseTma CanarTebma SesaZloa WurWlis rRveva gamoi-

wvios). nedleulis xarisxs amcirebs naxSirbadis 

Semcvelobac. 

pirobiTad, Tixa xasiaTdeba maRali, saSualo da 

dabali plastikurobiT. rac ufro metia nedleul-

Si wminda nawilakebis (kaolinitis, haluazitisa da  

montmorilonitis jgufebi) raodenoba da naklebia 

meqanikuri minarevebi (kvarci, plagioklazebi, qarse-

bi da sxva), miT ufro plastikuria igi, Tumca dauS-
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vebelia meqanikuri minarevebis gareSe nedleulis 

gamoyeneba. maRalxarisxovani Tixisa da keramikuli 

nakeTobebis dasamzadeblad Tixis xarisxis garda 

udidesi mniSvneloba eniWeba nakeTobis formirebis 

teqnologiur reJims. 

saqvevre nedleuls daniSnulebisamebr winaswar 

amuSaveben. damuSaveba iTvaliswinebs mis gasuf-

Tavebas, gamWlevebas, dalbobas, daxmalva-daqusvlas, 

Srobasa da gamowvas. zogjer saqarTvelos sxvadasx-

va kuTxeSi miRebuli iyo mopovebuli nedleulis 

Tvisebebis xelovnuri gaumjobeseba iseTi proce-

durebis saSualebiT, rogorebicaa: masalis damateba, 

nedleulis dayovneba da gamoyinva.

meRvineebTan urTierTobam dagvanaxa, rom qvev-

rebis garkveuli nawili, rig SemTxvevaSi, azianebs mas-

Si Casxmul Rvinos, amitom gadavwyviteT detalurad 

Segveswavla qvevrebis damzadebisaTvis gamoyenebuli 

nedleuli, Zveli da axali qvevrebis mineraluri da 

qimiuri Sedgeniloba da maTi damzadebis teqnolo-

gia. paralelurad daviwyeT  ukve arsebuli infor-

maciis moZieba. mopovebuli monacemebis safuZvelze, 

TvalnaTliv Cans, rom qvevrisa da misi Semadgeneli 

masalis detaluri mineralogiuri, petrografi-

uli, rentgenofazuri, qimiuri kvlevebi dRemde ar 

Catarebula, Tu ar CavTvliT fragmentul naSromebs, 

romlebic calkeul konkretul sakiTxebs exeba. faq-

tia, rom cudi nedleuliTa da araswori teqnolo-

giiT damzadebuli  qvevri, xSir SemTxvevaSi, Rvinis 

dazianebis mizezi xdeba. amdenad,  dRes metad aqtua-

luria qvevris damzadebisaTvis saWiro nedleulis 

sabadoebis Tixebisa da maTgan damzadebuli qvevrebis 

Seswavla da qvevris standartis SemuSaveba. 

am etapisaTvis gamokvleulia saqarTvelos ter-

itoriaze arsebuli armazcixe-bagineTisa da arma-

zisxevis marnebis, kavTisxevis (bordos gamofenaze 

gagzavnili qvevris fragmenti), dedoflisgoras, sa-

madlosa da gostibes qvevrebis, 1980 wels damza-

debuli qvevris, aseve imereTSi, kaxeTsa da  guriaSi 

bolo wlebSi damzadebuli Tanamedrove qvevrebis 

nimuSebi. gamokvleulia agreTve qvevrebis dasamza-

deblad gamoyenebuli nedleuli saqarTvelos sx-

vadasxva regionSi arsebuli karierebidan. es adg-

ilebia: zemo imereTSi _ sofeli tyemlovana, qvemo 

imereTSi _ sofeli SroSa, guriaSi _ sofeli acana 

da kaxeTSi _ sofeli vardisubani.

Qqvevrebisa da maTi damzadebisaTvis gamoy-

enebuli nedleulis mineraluri Sedgenilobis 

(SemakavSirebeli da meqanikuri minarevi masa-

la) dasadgenad da fraqciul-granulometri-

uli Sedgenilobis gansazRvrisaTvis gamoyenebu-

lia polarizaciuli mikroskopi (AMSCOP 600T). 
qvevrebis Semadgeneli calkeuli mineraluri fazis 

raodenobisa da raobis dasadgenad gamoyenebuli iyo 

rentgenofazuri analizi (DRON-3), xolo qvevrebis 

saerTo qimiuri Sedgenilobis dasadgenad _ rentge-

nofluorescentuli analizi.

armazcixe-bagineTis maranSi arsebuli qvevrebis 

nawili fizikurad dazianebulia, zogi mTelia, xolo 

armazis xevis maranSi qvevrebis umetesoba daziane-

bulia. isini saSualo zomis qvevrebs warmoadgens.

Catarebuli kompleqsuri kvlevebis Sedegebis 

gaanalizebiT, armazcixe-bagineTisa da armazis xevis  

marnis qvevrebis nimuSebi radikalurad gansxvavdeba 

erTmaneTisgan. isini damzadebulia gansxvavebuli 

mineraluri Sedgenilobis nedleuliTa da gansx-

vavebuli teqnologiiT da, savaraudod,  sxvadasxva 

quraSia gamomwvari. 

armazcixe-bagineTis marnis qvevrebi bolom-

dea gamomwvari, xolo armazis xevis  qvevrebis 

SemTxvevaSi, gamowvis procesi bolomde ar aris mi-

suli. bolomde gamouwvavi qvevris natexis nimuSze 

vizualuradac xSirad SeimCneva samSriani fena _  

ori yavisferi fena, romelTa SuaSic gvaqvs mesa-

me, araTanabari sisqis muqi nacrisferi  fena. am 

ukanasknelSi xSirad TvalnaTliv SeimCneva TeTri 

feris mineralebis CanarTebi. 

qvevris nimuSebi, romlebsac gamowvis procesi 

srulad da teqnologiis dacviT aqvs Catarebuli, 

umetesad erTi ferisaa (Cvens SemTxvevaSi _ yavis-

feri).

armazcixe-bagineTis qvevrebis nedleulad, vfiq-

robT, ZiriTadad, arkozuli qviSaqvebis gamofituli 

nedleulia gamoyenebuli, romelsac SeiZleba dam-

atebuli hqondes mtkvris qviSa. qvevrebis gamowvis 

temperatura, daaxloebiT, 1000 0C-ia. am temper-

aturaze sawyisi Tixamineralebi mTlianad gadasu-

lia rentgenoamorful fazaSi. gakvirvebas iwvevs 

kalcitis (CaCO3) arseboba qvevrebis nimuSebSi. am 
temperaturaze gamomwvari qvevris kedlebSi kar-

bonatebi mTlianad daSlili unda iyos. vTvliT, 

rom kalciti, qvevrebis miwaSi yofnisas, iq mimdin-

are zednadebi procesebis Sedegad aris Sesuli. miT 

umetes, rom qvevris natexis zedapirze vizualurad 

TeTri feris fena Cans. mikroskopSic kalcitebis 

meoradi buneba SeimCneva.  

rentgenofluorescentulma analizma aCvena, rom 

qanmaSeni da minarevi qimiuri elementebis Semcvelo-

ba vardisubnis, tyemlovanis, SroSis, maqaTubnis, aca-

nas da sxva karieris (sabados) nedleulSi gansx-

vavebulia erTmaneTisgan, iseve rogorc gansxvavebu-

lia Zveli da axali qvevrebis nimuSebis qimiuri 

Sedgeniloba. qimiuri Sedgeniloba gansxvavebulia 

erTi karieris  farglebSic ki, rasac ganapirobebs 

nedleulis sxvadasxva siRrme da sxvadasxva adgilm-

debareoba, rac karierze sxvadasxva dros dagrove-

buli da daleqili gansxvavebuli sawyisi qanebis sx-

vadasxva xarisxiT gamofituli mineralebis raobiTa 

da raodenobiTaa ganpirobebuli.

zogadad bunebaSi, erTsa da imave karierzec ki, 

qvevris nedleuli ar aris erTgvarovani. xSirad 

gansxvavebulia maTi rogorc granulometriu-

li Sedgeniloba, aseve mineraluri da qimiuri 

Sedgeniloba horizontebisa da ubnebis mixedviT, rac 

karierze qanebis gamofitvis procesebis intensiuro-

baze, nedleulis sawyisi qanebis tipsa da mineralur 

Sedgenilobazea damokidebuli. Cvens SemTxvevaSi, 
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erTi da imave  karieris sxvadasxva siRrmidan da 

ubnidan aRebuli nedleulis nimuSebi gansxvavebulia 

rogorc mineraluri da qimiuri SedgenilobiT, aseve 

granulometriuli SedgenilobiT, rac xSirad maT  

fizikur-meqanikur TvisebebSic aisaxeba.

rentgenofazuri analiziT qvevrebis nedleulis, 

aseve Zveli da axali qvevrebis nimuSebis kvleva, 

saSualebas iZleva ganisazRvros maTi Semadgeneli 

TiToeuli mineralis calkeuli fazis raoba, raode-

noba da kristalizaciis xarisxi. nimuSebis rentge-

nofazuri analizis rentgenogramebze TvalnaTliv 

SeimCneva qvevris nimuSebis Semadgeneli calkeuli 

mineraluri fazis pikebi, romelTa Sedareba qvevris 

damzadebisaTvis gamoyenebuli nedleulis Semadge-

neli mineralebis rentgenofazuri analizis rent-

genogramebTan saSualebas iZleva dadgindes, Tu ra 

struqturuli cvlilebebi ganxorcielda gamow-

vis procesis Sedegad qanmaSen mineralebSi, rom-

eli mineralis struqtura gardaiqmna da ra doziT. 

meqanikuri minarevi mineralebi (kvarci, mindvris 

Spatebi, piroqsenebi, amfibolebi) gamowvis Sedegad 

(1000-1100 0C) faqtobrivad inarCunebs kristalur 

struqturas, xolo Tixa mineralebs (montmorilon-

iti, kaoliniti) gamowvis procesis SedarebiT dab-

ali temperaturis (850 0C-ze dabla)  pirobebSi, 

mxolod nawilobriv aqvs SenarCunebuli kristal-

uri struqtura da gadasulia amorful minisebr 

fazaSi. gamowvis maRal temperaturaze (850 0C-ze 
maRla) Tixa mineralebs mTlianad aqvs darRveuli 

kristaluri struqtura da bolomdea gadasuli 

amorful minisebr mdgrad fazaSi. 

qvevrebisa da maTi damzadebisaTvis gamoyeneb-

uli nedleulis nimuSebis polarizaciuli mi-

kroskopiT kvleva (petrografiuli analizi) sa-

Sualebas iZleva davadginoT qanmaSeni da aqceso-

ruli mineralebis raoba, maTi granulometriuli 

Sedgeniloba, mineralebis kristalebis, marcvlebis 

an qanis natexebis forma, Secvlis procesi, gardaqm-

nis produqtebi da xarisxi, meqanikur mineralebsa da 

ZiriTad (SemakavSirebel) masas Soris SekavSirebis 

xarisxi da sxva.

nedleulisa da misgan damzadebuli qvevrebis 

rentgenofluorescentuli, mikroskopuli da 

rentgenofazuri kvlevebi srul informacias iZl-

eva  qvevris Semadgeneli masalis qimiuri da min-

eraluri Sedgenilobis, calkeuli mineralebis 

raobisa da raodenobebis, maTi gardaqmnis proce-

sisa da granulometriuli Sedgenilobis Sesaxeb. 

am etapze, Cveni kvlevis Sedegebisa da liter-

aturuli monacemebis safuZvelze vTvliT, rom 

sawyisi nedleulis (Tixebis) qimiuri elementebis  

Semcveloba qvevris xarisxze da qvevris Rvinos 

daRvinebis procesze praqtikulad gavlenas ver 

axdens. vfiqrobT, rom nedleulis Semadgeneli 

mineralebis calkeuli qimiuri elementebis ka-

Tionebsa da anionebs (es ar exeba minarev toqsikur 

elementebs), kerZod, siliciums, alumins, rkinas, mag-

niums, kaliums, natriums da sxvas, uSualod TviTon 

aranairi gavlenis moxdena ar SeuZlia Rvinis 

daduRebis procesze, radgan  isini konkretuli 

mineralis SedgenilobaSi struqturuli kvanZebis 

saxiT monawileoben da ara, rogorc  damoukide-

beli kaTioni da anioni, maTi damaxasiaTebeli qimi-

uri da fizikuri TvisebebiT. mineralSi isini qm-

nian konkretuli tipis damoukidebel struqturas, 

romelTac ukve  maT mier Camoyalibebuli mine-

ralis damaxasiaTebeli fizikur-qimiuri Tvisebebi 

gaaCniaT da ara rogorc  TiToeuli elementis 

kaTionisa da anionis.

Cvens mier gamokvleuli nedleulis arsebuli 

wesiT damuSavebisa da am nedleulisagan damzade-

buli qvevrebis  teqnologiis (Srobisa da gamow-

vis pirobebi) zusti dacvis SemTxvevaSi, qvevris 

zedapiridan, miT umetes, Rrma fenebidan RvinoSi 

qvevris Semadgeneli mineralebis calkeuli qimi-

uri elementebis kaTionebis an anionebis moxvedra 

an TviTon  mineralebis daSla da maTi meqanikuri 

gadasvla RvinoSi, praqtikulad, ar unda xorciel-

debodes. es SesaZlebelia mxolod qvevris aras-

wori teqnologiiT damzadebis SemTxvevaSi.

maRali xarisxis nedleulisa da swori te-

qnologiis dacviT damzadebuli qvevris Semadgeneli 

mineralebi qimiur reaqciaSi ar unda Sevides 

RvinosTan. qvevris SemadgenlobaSi arsebul gamom-

wvar mineralebs gaaCniaT mcire zomis forebi, 

romelTa zomebsa da raodenobazecaa damokidebuli 

Semosuli Jangbadis raodenoba, romelic  xels uwy-

obs tkbilis daRvinebas.

yovelive amis gaTvaliswinebiT vTvliT, rom  

mineralebis Semadgeneli calkeuli kaTionebi da 

anionebi ar  monawileobs RvinoSi mimdinare proce-
sebSi. qvevris dasamzadeblad gamoyenebuli nedleu-

lis SemadgenlobaSi arsebuli meqanikuri minerale-

bi: kvarci, mindvris Spatebi (plagioklazebi,  K-is 

mindvris Spati), piroqsenebi, amfibolebi mdgradia 

gamowvis procesis 950-1000 0C temperaturazec, 

Tumca, isini garkveul struqturul cvlilebas gan-

icdian, magram mTlianobaSi inarCuneben kristalur 

struqturas, isini qvevris SemadgenlobaSi mdgradia 

da gamofitvisa da Jangva-aRdgeniT process ar gan-

icdian. xolo rac Seexeba Tixa mineralebs, hidro-

qarsebs, isini 950-1000 0C temperaturaze gamowvi-
sas mTlianad icvlian kristalur struqturas 

da gadadian mdgrad amorful minisebr mdgomareo-

baSi. swored am formiT arsebuli Tixa mineralebi 

mdgradia RvinosTan urTierTobaSi. gamowvis Semdeg 

qvevris kedlebs nawilobriv SenarCunebuli aqvs 

forianoba. forebis raoba da zomebi nedleulis 

Semadgeneli mineralebis raobaze, maT granulome-

triul Sedgenilobasa da gamowvis temperaturazea 

damokidebuli. forebis SedarebiT didi zoma ganapi-

robebs qvevrSi arasasurveli mikrobebis  Cabudebasa 

da Jangbadis didi raodenobiT Semodinebas, rac 

arasasurvelia Rvinisa da misi daduRebis proce-

sisTvis.
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ПОПОРАДЗЕ  Н. Г., СЕСКУРИЯ  О. А., 
МЕТРЕВЕЛИ  Р. Ш. 
ИССЛЕДОВАНИЕ КВЕВРИ И СЫРЬЯ, 
ИСПОЛЬЗОВАННОГО ДЛЯ ЕГО 
ИЗГОТОВЛЕНИЯ 

На основе комплексных интердисциплинар-
ных исследований установлена сущность сырья, 
применяемого для изготовления квеври, а также 
технология его обработки и изготовления квеври. 

На сегодняшний день изучено сырьё, а 
также образцы обнаруженных при раскопках на  
территорий Грузии квеври из винных погребов  
Армазцихе-Багинеты и Армазисхеви, Кавтисхеви, 
Дедоплисгора, Самадло и Гостибе (IV_III вв до 
н.э. _ IV_V вв н.э.), а также образцы современных 
квеври, изготовленых в 1980-ом и последние годы.

В результате исследований установлено, что 
определённая часть старых и новых квеври 
не соответствует качеству, так как нарушена 
технология изготовления, в частности, требуемая 
температура обжига.  

POPORADZE  N., SESKURIA  O., 
METREVELI  R.
STUDY OF QVEVRI (WINE PITCHER) 
AND THE RAW MATERIAL USED FOR 
MAKING THEM

On the basis of interdisciplinary laboratory 
studies there have been defined the substance of the 
raw material used for making qvevri, methods of its 
processing and the technology of making qvevri.

For the present time there has been studied raw 
material for making the wine pitchers, samples of the 
fourth century wine pitchers from the Armazcikhe-
Bagineti and Armaziskhevi wine-cellars located on the 
territory of Georgia, of archaeological qvevri from 
Kavtiskhevi, Dedoplisgora, Samadlo and Gostibe and 
of those made in 1980 and recent period of time.

The studies showed that a definite part of old and 
modern qvevri is not of high quality as the temperature 
of their sintering has not been adhered (enough).

uak 551. 49

doqtoranti T. koroSinaZe

axali #131 WaburRilis gayvana da aTviseba borjomis miner-
aluri wylis sabados centralur ubanze

borjomis mineralur wyalze bolo periodSi borjomis mineralur wyalze bolo periodSi 

gazrdili moTxovnis gamo aucilebeli gazrdili moTxovnis gamo aucilebeli gaxda or sau-gaxda or sau-

kuneze meti xnis ganmavlobaSi dagrovili litera-kuneze meti xnis ganmavlobaSi dagrovili litera-

turu li masalis kompleqsuri turu li masalis kompleqsuri mecnieruli analizi mecnieruli analizi 

da misi saeqspluatacio resursebis gazrdis per-da misi saeqspluatacio resursebis gazrdis per-

speqtivis Sefaseba kvlevis Tanamdrove speqtivis Sefaseba kvlevis Tanamdrove meTodebis, meTodebis, 

maT SorismaT Soris, axali Wa burRilis burRvis gamoyenebiT. axali Wa burRilis burRvis gamoyenebiT.

statiaSi aRwerilia borjomis mineraluri statiaSi aRwerilia borjomis mineraluri 

wylis sabados centralur ubanze axali #131 wylis sabados centralur ubanze axali #131 

WaburRilis daproeqtebis, gaburRvisa da aTvisebis WaburRilis daproeqtebis, gaburRvisa da aTvisebis 

procesSi Catarebuli samuSaoebi. Sefasebulia am procesSi Catarebuli samuSaoebi. Sefasebulia am 

WaburRilebidan kondiciuri borjomis mineraluri WaburRilebidan kondiciuri borjomis mineraluri 

wylis mopovebisa da arsebuli damtkicebuli sae-wylis mopovebisa da arsebuli damtkicebuli sae-

qspluatacio maragebis gazrdis perspeqtiva.qspluatacio maragebis gazrdis perspeqtiva.

2014 wels borjomis mineraluri wylis saba-

dos licenziis mflobeli kom pa niis `IDSborjomi 
saqarTvelos” mier miRebuli iqna gadawyvetile-

ba ganxorci ele buliyo samuSaoebi borjomis min-

eraluri wylis sabados Semdgomi kompleqsuri 

Seswavlisa da misi saeqspluatacio maragebis gada-

fasebis mizniT.Aam amocanis ga da  sawyvetad mowveuli 

iqna kompania `HIDEC~-i (ruseTi), romlis special-

istebTan er  Tad Sedgenili iqna gansaxorcielebe-

li samuSa-oebis programa, romelic damtki ce bu lia 

kompaniis mier da Sesruleba daigegma 2015-2018 

wlebSi.

aRniSnuli samuSaoebis mTavar amocanas war-

moadgenda mravali wlis ga nmavlobaSi Catarebuli 

specialuri hidrogeologiuri da sadazvervo 

komp leq su ri samuSaoebis analizis safuZvelze 

borjomis sabados mineraluri wylebis mara ge bis 

formirebis pirobebis dazusteba.Aimavdroulad 

aseTi samuSaoebi SesaZ leb lo   bas iZleva gadafasdes 

borjomis mineraluri wylis saeqspluatacio mara-

gebi, ma Ti mopovebis gazrdis SesaZlebloba da, aseTi 

SesaZleblobis dadgenis Sem Txve va Si, ganisazRvros 

xelmisawvdomi resursis odenoba.

mineraluri wylis mopovebis gazrda 

SesaZlebelia ganxorcieldes sami gziT: arsebuli 

saeqspluatacio WaburRilebidan wyalaRebis gazr-

diT; arsebuli sadamkvi rveblo WaburRilebis sae-

qspluatacio kategoriaSi gadayvaniT; damatebiTi, 

axali sarezervo-saeqspluatacio, WaburRilebis 

burRviT.

literaturuli masalis analizis dros aR-
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moCnda, rom 1955 wels `saqgeo ka p  taJminwylebis~ 

mier md.Mmtkvris xeobaSi, centralur ubanze, an-

tiklinis RerZi dan samxreTiT 200 da 250 metris 

daSorebiT gayvanili iqna ori saZiebo burRili 

siRrmiT–183 da 310 metri, romlebidanac miRebuli 

iqna borjomis mineraluri wya   li [1]. zemoaRniS-

nul burRilebze mimdinareobda reJimuli dakvirve-

bebi da mo gvi anebiT isini likvidirebuli iqnen am 

WaburRilebidan TviTdinebis Sewyvetis gamo.

Cvens mier masalis analizis safuZvelze saba-

dos centralur ubanze, sani ta ru li dacvis pirvel 

zonaSi SerCeuli iqna burRvis wertili, sadac 

winaswar Se dgenili konstruqciiT gaburRuli 

iqna axali, 282 metri siRrmis, sarezervo-sa eq  s-

pluatacio WaburRili #131.

burRvis samuSaoebi daiwyo 2015 wlis 13 oq-

tombers da dasrulda 2016 wlis 20 ianvars (ix. 

suraTi 1).Hhidrogeologiuri burRviTi samuSaoebi 

Seas ru la ko m pa nia `intergeouniversalma~ s. ne-

fariZis xelmZRvanelobiT. samuSaoebis damTav re  b is 

Semdeg momzadda Catarebuli samuSaos detaluri 

angariSi [2]. WaburRilma mTli anad gaiara borjo-

mis fliSi da Suaeocenuri intruziuli wyeba (vaS-

lovanis wyeba). muSa intervali gaxsnili iqna zeda 

carcul-qveda paleocenur karbonatul wyebebSi. 

intervalSi 150-268,9 m saeqspluatacio kolona 

perforirebulia da am intervalSi ganlagebulia 

filtri. burRvis procesSi WaburRilSi gazis gam-

oyofa dafiqsirda 78 m-is siRrmidan Semdeg inter-

valebSi: 78-109 m da 173-212 m. inter val Si 212-

226 m adgili hqonda gazis intensiur gamoyofas. 

WaburRilSi 212 m-is siR r me ze dafiqsirda miner-

aluri wylis TviTdineba, romlis debiti meryeobda 

1.7-3 l/wm-Si. 242-282 m intervalSi adgili qonda 

mineraluri wylis TviTdinebis da gazis Zlier ga-

moyofas. 270-282 m-is intervalSi dafiqsirda didi 

odenobiT naxSirmJava airis Semcveli mineraluri 

wylis mZlavri Sadrevani (ix. sur. 1).

burRvis daskvniT etapze moxda gazis Zalian 

didi raodenobiT gamoyofa.Hha eris dabali temper-

aturis gamo wylidan gamoyofili gazi WaburRilis 

irgvliv te ritorias RrubeliviT gadaefara. 

mburRavebi iZulebulni gaxdnen muSaoba res-

piratorebiT gaegrZelebinaT.

borjomis sabados centraluri ubnis zogierT 

sadamkvirveblo da saeqs plu atacio WaburRilebSi 

2015 wlis dekemberSi da 2016 wlis ianvarSi dafiq-

si re bu li doneebis mniSvnelovani dawevis mTavari 

mizezi SesaZloa miwis zedapirze amo su li gazisa 

da wylis narevis didi raodenoba gaxda. ase mag-

aliTad, ##  41, 102 da 128 WaburRilebSi aRniSnul 

periodSi done 3.4-4.5 m-iT, xolo #  13 Wa bur-

RilSi 1-1.5 m-iT daiwia (ix. nax. 1)

WaburRilis burRvis procesSi ganxorcielda 

mineraluri wylis sinjebis aRe ba TviTdinebis sx-

vadasxva intervalSi, ganisazRvra debiti, Catar-

daEWaburRilis geofizikuri gamokvleva. burRvis 

procesSi WaburRilidan TviTdinebiT miRebuli iq-

naHhidrokarbonatul-natriumiani tipis borjomis 

mineraluri wyali, 6.0-6.1 gr/l mineralizaciiT da 

36-37 0C temperaturiT.

#  131 WaburRilis burRvis procesSi interva-

lebSi: 0-150 m, 150-212 m, 150-264 m Catarda Semdegi 

kompleqsuri geofizikuri kvlevebi: standartuli 

gamaka ro taJi, induqciuri karotaJi, kavernometria, 

quroebis ganlagebis dadgena.

 

 sur. 1. Sadrevani #  131 burRilidansur. 1. Sadrevani #  131 burRilidan
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temperaturisa da debitis mrudebze dafiqsir-

da mxolod umniSvnelo anomali ebi, rac ganpirobeb-

ulia imiT, rom ufro Rrmad daZiruli koleqtore-

bidan wylis temperatura praqtikulad ar gansx-

vavdeba WaburRilis milSi moZravi nakadis temper-

aturisagan. siTxis intensiuri moZraoba SeiniSneba 

WaburRilis milis mTel sigrZeze, maT Soris 

WaburRilis Ziris gare zonidan. WaburRilis san-

grevis pirTan temperatura iyo 33.1 0C, xolo 150 

m-is siRrmeze–31.4 0C. geofi zi ku ri sa    mu  Saoebis 

Catarebisas WaburRilSi wyalSemodinebis interva-

lebis dadgenas arTu lebda WaburRilis Ziris (san-

grevis) gare zonidan dafiqsirebuli intensiuri 

Semodineba. D

debitmzomis CvenebebSi mniSvnelovani anoma-

liebi ar dafiqsirebula.

WaburRilze moewyo sakaptaJe nageboba, daidga 

specialuri gazgamyofi moculo ba da gazis mricx-

veli.Bborjomis wyalSemcveli zonidan monacemebis 

miRebis mizniT WaburRili aRiWurva siRrmuli wn-

evis sazomiT, romelic CaSvebuli iqna 107.5 metr 

siRrmeze, borjomis wyalSemcvel zonaSi wnevis (do-

nis) mzomi ganTavsda agreTve burRilis pirTan. da-

montaJda debitis sazomi eleqtronuli mricxveli, 

aseve Termometri da mineralizaciis (mSrali naS-

Tis) maregistrirebeli mowyo bilobebi.Uunda aRin-

iSnos, rom #131 burRilze, iseve rogorc borjomis 

sabados yvela danarCen WaburRilebze, reJimuli 

dakvirvebis monacemebis registracia da Senaxva 

mimdinareobs uwyvet reJimSi. Hhidrogeologebis 

mier xdeba maTi gadata na cifrul matarebelze da 

muSavdeba specialuri kompiuteruli programis 

meSveobiT.

     2016-2017 wlebSi centraluri ubnis burRilebze 

mimdinareobda sacdel-saeq spluatacio amotumbvebi 

da gamoSvebebi. #  131 burRili gaxsnili iqna 

TviTdin eba sxvadasxva debitiT (50-100Mm3 dRe-RameSi 

farglebSi). gamoSvebebis xang rZ livoba dadgenili 

iyo winaswar Sedgenili programis Sesabamisad [3].

#  131 burRilze Catarebuli kompleqsuri 

geofizikuri gamokvlevebi, sacdel-saeqspluatacio 

gamoSvebebi da centraluri ubnis WaburRilebze 

mimdinare re Ji muli dakvirvebis analizi saSualebas 

iZleva gakeTdes Semdegi daskvnebi:

- burRilis konstruqcia, misi aRWurva 

da reJimuli dakvirvebebi ganxorci elda 

Tanamedrove standartebis moTxovnebis 

Sesabamisad;

- burRilidan TviTdinebiT miRebuli 

iqna naxSirorJangiani, hidrokarbonatul-

natriumiani borjomis mineraluri wyali, 

6.0-6.1 gr/l saerTo minerali za ciiT, 

romelic srulad akmayofilebs naturaluri 

mineraluri wylebisTvis dadgenil 

saxelmwifo da saerTaSoriso standartebis 

moTxovnebs;

-  Seswavlili da dagenilia #  

131 burRilidan miRebuli minera-luri 

wylis kondicia, igi naxSirorJangiani, 

hidrokarbonatul-natriumiania da borjomis 

tips miekuTvneba;

- 2016 wlidan dRemde borjomis 

centraluri ubnis WaburRilebze Catarebuli 

mravalTviani sacdel-saeqspluatacio 

gamoSvebebis analiziT dadasturda #  131 

WaburRilidan borjomis mineraluri wylis 

miRebis SesaZlebloba dRe-RameSi minimum 50 

m3 moculobiT, rac SesaZleblobas iZleva 

gaizardos borjomis mineraluri wylis 

sabados saeqspluatacio maragebi.
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КОРОШИНАДЗЕ Т.В.
ПРОВЕДЕНИЕ И ИЗУЧЕНИЕ НОВОЙ № 131 
СКВАЖИНЫ НА ЦЕНТРАЛЬ НОМ УЧАСТКЕ 
БОРЖОМСКОГО МЕСТОРОЖДЕНИЯ 
МИНЕРАЛЬНЫХ ВОД

Вследствие  возросшего спроса на минераль-
ную воду Боржоми в последние годы стал необ-
ходим комплексный научный анализ литератур-
ного материала,  накопле нного за два столетия, 
и перспектива увеличения ее эксплуатационных 
ресурсов с использованием современных методов 
исследования, включая бурение новых скважин. В 
статье описаны работы, выполненные в процессе 
проектирования, бурения и освоения новой сква-

жины № 131 на центральном участке Боржомского 
месторождения минеральной воды. Оценивается 
перспектива добычи кондиционной минеральной 
воды Боржоми из этой скважины и увеличения, 
существующих утвержденных эксплуатационных 
запасов.

KOROSHINADZE Т.
DRILLING AND STUDY OF NEW   № 131 HOLE 
AT THE CENTRAL DISTRICT OF THE BORJOMI 
MINERAL WATER DEPOSIT 

Due to the increased demand for Borjomi 
mineral water, a comprehensive scientific analysis 
of literature stock collected over two centuries and 
the prospect of increasing its useful resources using 
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modern research methods, including the drilling 
of new wells, has become necessary in recent years. 
The article describes the works carried out in the                                                                                                                                              
process of designing, drilling and exploitation of a new  

borehole № 131 in  the Central site of the Borjomi 
mineral water deposit.  The prospect of extracting saleable 
Borjomi mineral water from this well and increasing the 
existing approved useful reserves is evaluated. 
                                                 uak 551. 49

doqtoranti T. koroSinaZe 

borjomis mineraluri wylis sabados likanis ubnis 
saeqspluatacio maragebis Sefaseba

borjomis mineraluri wylis samrewvelo Camosxma borjomis mineraluri wylis samrewvelo Camosxma 

1890 wlidan iwyeba da dReisaTvis misi gayidvis 1890 wlidan iwyeba da dReisaTvis misi gayidvis 

Ggeografia msoflios ormocze met qveyanas mo ic-Ggeografia msoflios ormocze met qveyanas mo ic-

avs. Bbunebrivia, sakiTxi borjomis unikaluri miner-avs. Bbunebrivia, sakiTxi borjomis unikaluri miner-

aluri wylis saba dos saeq spluatacio resursebis aluri wylis saba dos saeq spluatacio resursebis 

Sesaxeb mTeli ganvlili periodis ganmav lo ba Si me-Sesaxeb mTeli ganvlili periodis ganmav lo ba Si me-

tad aqtiuri iyo da mis Seswavlas udidesi yur-tad aqtiuri iyo da mis Seswavlas udidesi yur-

adReba eqceoda gamoCe ni li qarTveli da ucxoeli adReba eqceoda gamoCe ni li qarTveli da ucxoeli 

specialistebis mier.specialistebis mier.

statiaSi aRwerilia saeqspluatacio resursebis statiaSi aRwerilia saeqspluatacio resursebis 

gamovlenisa da maTi aT  vi sebis dinamika borjomis gamovlenisa da maTi aT  vi sebis dinamika borjomis 

mineraluri wylis sabados likanis ubanze 1956 mineraluri wylis sabados likanis ubanze 1956 

wlidan dRemde. Sefasebulia likanis ubnis miner-wlidan dRemde. Sefasebulia likanis ubnis miner-

aluri wylis saeq sp lu  atacio maragebis gazrdis aluri wylis saeq sp lu  atacio maragebis gazrdis 

SesaZlebloba. SesaZlebloba. 

borjomis mineraluri wylis sabado sami erT-

maneTTan damoukidebeli ubnebisagan Sesdgeba.Eesenia: 

likanis, centraluri da vaSlovani-yvibisis ub-

ne bi. likanis ubans centraluri ubnisagan gamo-

yofs likanis rRveva, rome lic na T lad fiqsird-

eba Bborjomi-axalcixis saavtomobilo gzis gas-

wvriv. borjo mis sabadoze mravali aTeuli wlis 

ganmavlobaSi Catarebuli kvleve biT da d ge nilia, 

rom likanisa da centraluri ubnebis burRilebs 

urTierT gav le na ara aqvT.

2014 wels borjomis licenziis mflobeli 

kompaniis–IDSB`borjomi sa qa  r Tvelo~-sa da kompa-

nia `HYDEC~-is (ruseTi) mier SemuSavebuli iqna 

bor jo  mis sabados, maT Soris likanis ubnis kom-

pleqsuri kvlevis programa, ro  m  lis saSualebiTac 

SesaZlebeli gaxda borjomis mineraluri maragebis 

gadafaseba.

aRniSnuli samuSaoebis mTavari amocana iyo mra-

valwliani periodis ga  n mavlobaSi Catarebuli spe-

cialuri hidrogeologiuri da sadazvervo ko m p  leq-

suri samuSaoebis analizis safuZvelze borjomis 

sabados mineraluri wylebis maragebis formirebis 

sakiTxis dazusteba.

likanis ubanma funqcionireba daiwyo 1956 wlis 

martidan, roca 1161 m si R rmis #2 WaburRilSi 

1158-1161 m-is intervalSi gaxsnili iqna borjomis 

wyalSemcveli zona da TviTdinebiT miRebuli iqna 

mineraluri wyali pir vel dawyebiTi debitiT 7.6 

l/wm. s. CixeliZis monacemebiT (1961 w.) maqsima-

lu ri Wa   r  bi wneva Seadgenda 10.6 atm-s.Ggarkveuli 

periodiT WaburRili Caiketa, xo  lo 1958 wlis 

martSi nawilobriv iqna gaSvebuli da wyalaRebam 

Seadgina 190 m3/dRe-RameSi. or weliwadSi debi-

ti daeca 110 m3/dRe-RameSi-mde, xolo wneva 7-dan 

1.4 atm-mde.Ees procesebi SemdgomSic gagrZelda, 

xolo 1961 wlis bo lo s Tvis de biti 104 m3/dRe-

RameSi gautolda.

1963 wels maragebis sakavSiro saxelmwifo 

komisiaze damtkicebuli iq na likanis #2 WaburRilis 

saeqspluatacio maragebi 77 m3/dRe-RameSi ode no biT, 

kategoriiT [3].

momdevno 3 wlis (1962-1964 w.w.) ganmavlobaSi 

saSualo Tviuri debiti me r yeobda 78-214 m3/dRe-

RameSi (saSualod 119 m3/dRe-RameSi) farglebSi. 

#2 Wabur Rili sa T vis damaxasiaTebeli iyo pul-

saciuri reJimi, TviTdinebis perioduli Se wyve ta 

da donis daweva miwis zedapiris qvemoT.

1965 wlis aprilSi #2 WaburRilidan 40 m-is 

daSorebiT damTavrda uf ro Rrma, 1400 m siRrmis 

#54 WaburRilis burRva. wylis gamoSveba am Wa-

bur Rilidan burRvis procesSic xdeboda, ris gamoc 

#2 WaburRilze SeimCneoda debitis mkveTri Se-

mcireba da TviTdinebis perioduli Sewyveta. 1966 

wlis aprilSi #2 Wa bu r Ri lidan TviTdineba mTli-

anad Sewyda da amave wlis ivnisSi is likvi di re-

bu li iqna.

#54 WaburRilis Tavdapirveli debiti 

Seadgenda 8 l/wm-Si da xasi aT de boda pulsaciuri 

reJimiT, TviTdinebis perioduli SewyvetiT. 1965-

67 wle b  Si Tavisufali TviTdinebis pirobebSi sa-

Sualo Tviuri debiti icvleboda 42-208 m3/dRe-

RameSi farglebSi, rac saSualod Seadgenda 85 m3/

dRe-RameSi). 1967 wels #54 Wa burRilis pirze 

damontaJda debitis SemzRudveli milye li.Aam 

peri odi dan dawyebuli 1979 wlis oqtombramde 

(12 wlis ganmav lo ba Si) TviT di neba ar Sewyvetila 

da saSualo Tviuri debiti meryeobda 77-dan 93 m3/

dRe-RameSi far g lebSi (saSualo 85 m3/dRe-RameSi). 

1979 wlis bolos Wabur Rili aR dgeniT samu Sa-

oeb Tan dakavSirebiT Caiketa, ris gamoc, bunebrivia 

TviTdineba Sewyda da done daeca miwis piridan 5 

m siRrmemde. aRdgenis dam Tav rebis Semdeg Ca ta r da 

amotumbva, ramac ganapiroba TviTdinebis aRdgena. 

11 dRis ganmavlobaSi WabrRilidan wyali gadmo-

dioda Tavisufali TviTdi ne biT.Aam periodSi de-

bit ma daiklo 320-dan 192 m3/dRe-RameSi-mde da 

TviTdineba Sewyda. done daeca 16.4 m-mde. sta-

biluri TviTdenis miRebis mizniT sacdeli da 
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saremonto samuSaoebi grZe ldeboda 3.5 Tvis gan-

mavlobaSi (1979 wlis 5 oqtombridan 1980 wlis 

15 ian  vramde).Aam periodSi wyalaReba araTanabrad 

xde bo da da saSualo de ka du ri monacemebi icvle-

boda 25-147 m3/dRe-RameSi (sa Sualod 73 m3/dRe-

RameSi) farglebSi.

1980 wlis 15 ianvars, stabiluri TviTdinebis 

SenarCunebis mizniT, #54 Wa burRilSi 105 m siR-

rmemde CaSvebuli iqna uJangavi foladis milebis 

dama tebiTi teleskopuri kolona (sifoidi). si-

foidSi TviTdineba aRdgenili iqna amotumbviT. 

Tavdapirveli debiti iyo 89 m3/dRe-RameSi. si-

foidisa da 108 mm-ian sa cav milebs Soris sivrce-

Si izomeboda dinamiuri done, romelic Tavidan 

idga–3.37 m siRrmeze WaburRilis piridan. 1968 

wlidan 1982 wlis CaT vliT, anu 15 wlis ganma-

vlobaSi, #54 WaburRilis debiti (saSualo Tvi-

uri mona ce me  biT) meryeobda 77-90 m3/dRe-RameSi 

farglebSi, rac saSu alod 84 m3/dRe-RameSi toli 

iyo. 1983 wlidan 2005 wlis 1 martamde periodSi 

#54 Wa bu rRilis debiti me r yeobda 81-dan 73.5 m3/

dRe-Ramemde farglebSi, aqedan 2005 wlis ganmav-

lobaSi – 73-76 m3/dRe-RameSi farglebSi da amave 

dros ryevas ar hqonda gamoxatuli calmxrivi 

tendencia an mxolod klebisaken, an mate bi saken. 

2006 wels misi sa  eqspluatacio maragi damtkice-

bu li iqna A katego riiT, dRe-RameSi 73 m3-is ra -

odenobiT (oqmi #39). #54 burRilidan miRebulia 

naxSirorJangiani, hid ro karbonatul-natriumiani 

tipis borjomis mineral uri wyali 5.7 gr/l sa-

erTo mineralizaciiT. aRsaniSnavia, rom #54 

burRi lidan miRebul wyalSi gazisa da mineral-

uri wylis fardoba (gazis faq tori) Seadgens 2:1 

da #41 burRilTan erTad es maCvenebeli yvelaze 

ma Ra lia mTel sabadoze.

1975 wels sofel likanis CrdiloeT ganapiras, 

md. likanis-Relis mar cxena napirze, borjomis an-

tiklinis samxreTi cicabo frTaSi, #54 Wabur Ri-

lis samxreT-dasavleTiT 450 m-ze geologiis sam-

marTvelos mier gaiburRa 3680 metri siRrmis #1 

parametruli WaburRili (saproeqto siRrme 4500 

m). mi si daniSnuleba iyo borjomis sabados siR-

rmuli agebulebis Seswavla da borjomis wylis 

formirebis sakiTxis garkveva. WaburRils 4500 

m sap ro eq to siRrmiT, borjomis wylis Semcveli 

zedacarculi karbonatuli naleqe bis qveS unda 

gaexsna 4000-4500 m siRrmeze kristalur fun-

damentebze ganla ge bu li alb-senomanis danaleqi 

vulkanogenuri warmonaqmnebi, sadac zogi er Ti mkv-

levaris azriT, xdeba borjomis wylis formireba. 

aRniSnuli vulka no ge nu  ri qanebi Seicaven natriums 

da qmnian xelsayrel pirobebs minera lu ri wylis 

formirebisaTvis.

samwuxarod, WaburRilis adgilmdebareoba ar 

iyo sworad SerCeuli. is gaiburRa borjomis an-

tiklinis cicabo samxreT frTaSi da amis gamo man 

3680 m faqtiuri siRrmiT ver Seasrula geolo-

giuri davaleba – ver gavida ze dacarculi kar-

bonatuli naleqebidan da ver SeaRwia alb-senomanis 

vul ka nogenur naleqebSi.

burRvis damTavrebis Semdeg, sacavi milebis 

perforaciiT WaburRilis dasinjvis Sedegad, geo-

fizikuri gamokvlevebis da burRvis procesSi Cata-

re buli hidrogeologiuri dakvirvebebis mixedviT 

gamoyofil perspeqtiul in tervalebSi, zedacarcul 

karbonatul naleqebSi, 2000 m-is qveviT dad ge ni li 

iqna maRalmineralizebuli (28 gr/l-mde) qlorian 

wylebis arseboba. maTi formireba unda xdebodes 

alb-senomanis vulkanogenur wyebaSi. Amis Semdeg 

aRmavali cirkulaciis gziT wyali Semodis mis ze-

moT ganlagebul zeda ca rcul karbonatul wyebaSi.

Aaq xdeba borjomis wylis formireba siRrmuli 

mi ne ra lizebuli da Tanamedrove mtknari wylebis 

Serevis gziT.

2015 wlidan dRemde borjomis sabadoze mimdi-

nare maragebis kompleq su ri gadafasebis programis 

farglebSi #54 WaburRilSi Catarda Semdegi sa xis 

samuSaoebi: WaburRili gaixsna da ganisazRvra misi 

debiti da tempe ra tu ra Tavisufali TviTdinebis 

pirobebSi.Ddebitma Seadgina 430 m3/dRe-Rame Si, 

xolo temparaturam–44 0C [6]. Catarda kompleq-

suri geofizikuri gamokvle ve bi – re zi  stivimetria, 

Termometria da videokarotaJi 400 metr si R rmeze. 

Wa bu  r Ri li aRiWurva siRrmuli wnevis mzomiT, ro-

melic CaSvebuli iqna 107 m siR r meze; WaburRilis 

pirze damontaJda xarjsazomi, sadac mimdi nareobs 

debitis gazomva avtomatur reJimSi da wnevis (do-

nis) avtomaturi sazomi xel sa wyo.Uunda aRiniSnos, 
rom burRilze damontaJebuli yvela xelsawyos 

mier mi Rebuli monitoringuli masala fiqsirdeba 

eleqtronul blokSi, saidanac xdeba informaciis 

gadatana cifrul matarebelze da amis Semdeg misi 

damu Saveba specialuri maTematikuri programis meS-

veobiT.

2017 wlis 19 dekembramde #54 WaburRili muS-

aobda pulsaciuri dRe-RameSi 72-73 m3 debitiT, 

dinamiuri done Seadgenda 8.27 m-s, tempe ra tura 37 

0C-s. 19 dekembers moxda Zveli sifoidis Secvla 

axali, uJangavi fo la   dis si fo idiT, romlis Sida 

diametri 10 mm-iT didia Zvel sifoidTan Se da rebiT, 

ramac gamoiwvia TviTdinebis gazrda dRe-RameSi 124 

m3-mde, aseve ga iza  rda wylis temperature 37 0C-dan 

38.50 0C-mde (ix. nax. 1), xolo dinamiurma do  nem 

Seadgina 9.43 m 2018 wlis 15 Tebervlis mdgo-

mareobiT debiti Sead gens 84.5 m3/dRe-RameSi, tem-

peratura 37 0C-s xolo dinamikuri done 13.2 m-s 

(ix. nax. 1).
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sur. 1. #54. burRilis videokaptaJi. sacavi milis mdgomareoba sur. 1. #54. burRilis videokaptaJi. sacavi milis mdgomareoba 

5,7  m-is simaRleze5,7  m-is simaRleze

Catarebuli kvleviTi samuSaoebisa da 40 wel-

ze meti xangrZlivobis re Ji muli dakvirvebis ma-

salebis analizis Sedegad SesaZlebelia Semdegi 

dask v nebis gakeTeba:

- videokarotaJiT miRebuli masalis analizis 

Sedegad gairkva, rom 5.7-5.8 met ris siRrmeze 108 mm 

diametris uJangavi foladis mili da we u lia100 mm-

iT da gadaxrilia daaxloebiT 20 mm-iT (ix. sur. 1);

- 172 metr siRrmeze 89 mm diametris damcavi 

mili deformirebulia;

- 80 metris siRrmeze xdeba mineralur wy-

alSi gaxsnili naxSirorJangi ga  zis gamoyofa da 

warmoiqmneba Tavisufali gazi, riTac aixsneba ga-

yo fiswer tilidan burRilis piramde temperaturis 
Semcireba 44 0C-dan 42.8 0C-mde da kuTri ele-

qtrowinaRobis gazrda 1.6-dan 2.4-mde (Rialu lis 

pi ro be bSi). daketil WaburRilSi dafiqsi r da: 80 

metris siR r midan zeviT tem  pe ra turis Semcireba 

30.2 0C-dan 27.2 0C-mde, kuTri eleq trowinaRobis 

gazrda 1.4-dan 1.61-mde;

-AamJamad WaburRili muSaobs gazliftis reJim-

Si 105 metris siRrmeze Ca  Sve bu li sifoidis meS-

veobiT. fenSi wyali dedamiwis zedapiridan sak maod 

did siRrmezea. savaraudod, wyalSi CaZiruli tum-

boTi gaz li ftis Secvlis SemTxvevaSi, pulsaciuri 

reJimi SesaZloa aRmo if x v ras, xolo WaburRilis 

mwarmoebluroba gaizardos;

-Ddagrovili faqtobrivi masalisa da mimdi-

nare reJimuli dakvirvebis an a  li   zis safuZvelze 

SeiZleba davaskvnaT, rom #54 WaburRilis lu lis 

aR  d genis SemTxvevaSi SesaZlebelia eqspluataciis 

reJimis Sec vla da li kanis ub nis damtkicebuli 

saeqspluatacio maragebis gaz r da 110-120 m3/dRe-

RameSi-mde.
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КОРОШИНАДЗЕ Т.  В.
ОЦЕНКА  ЭКСПЛУАТАЦИОННЫХ  ЗАПАСОВ  
УЧАСТКА  ЛИКАНИ БОРЖОМС КО ГО  
МЕСТОРОЖДЕНИЯ  МИНЕРАЛЬНЫХ  ВОД

Промышленный розлив минеральной воды 
Боржоми начался с 1890 года, и сего дня география 
ее продажи охватывает более сорока стран мира. 
Естественно, вопрос эксплуатационных запасов 
уникального месторождения минеральных вод 
Боржоми был очень актуальным в течении всего 
периода, и его изучению уделялось большое вни-
ма ние со стороны известных грузинских и зару-
бежных специалистов.

В статье описывается динамика разведки экс-
плуатационных запасов и их ос во ения на участ-
ке Ликани Боржомского месторождения мине-
ральной воды начиная с 1956 года до настоящего 
времени. Оценивается возможность увеличения 
эксплуатационных запасов ми  не ральной воды 
Ликанского участка.

KOROCHINADZE T.
ESTIMATION OF EXPLOITATION MATERIALS OF 
BORJOMI MINERAL WATER DEPOSIT IN LIKANI 
DISTRICT

The commercial bottling of Borjomi mineral water 
started from 1890 and today the geography of its sales 
covers more than 40 countries worldwide. Naturally, 
the issue on the useful resources of Borjomi unique 
mineral water deposit was very relevant during the 
whole period and its study was of great importance 
to the outstanding Georgian and foreign specialists.

The article describes the dynamics of exploration 
of useful resources and their exploitation in the 
Likani site of Borjomi mineral water deposit from 
1956 to the present day. The possibility of increasing 
the useful resources of Likani site mineral water is 
estimated.

uak 624. 131.31

doqtoranti d. sirbilaZe

hidroenergetikuli kompleqsis „mtkvari hes“-is samSeneblo 
teritoriaze kldovani qanebis masivis detaluri geomeqanikuri 
kvlevis Sedegebi 

statiaSi mocemulia axalcixis da aspinZis statiaSi mocemulia axalcixis da aspinZis 

raionSi mSenebare hidroteqnikuri kompleqsis sam-raionSi mSenebare hidroteqnikuri kompleqsis sam-

Seneblo teritoriaze kldovani naCenebis deta-Seneblo teritoriaze kldovani naCenebis deta-

luri geomeqanikuri Seswavlis Sedegebi. luri geomeqanikuri Seswavlis Sedegebi. qveynis qveynis 

socialur-ekonomikuri ganviTarebisTvis erT-erTi socialur-ekonomikuri ganviTarebisTvis erT-erTi 

mniSvnelovani pirobaa  arsebuli energetikuli po-mniSvnelovani pirobaa  arsebuli energetikuli po-

tencialis swori gamoyeneba, ris gamoc aucilebeli tencialis swori gamoyeneba, ris gamoc aucilebeli 

xdeba perspeqtiuli hidroresursebis aTviseba da xdeba perspeqtiuli hidroresursebis aTviseba da 

maTi gonivruli marTva energetikuli TvalsazrisiT. maTi gonivruli marTva energetikuli TvalsazrisiT. 

hesebis mSeneblobiT da SemdgomSi eqspluataciisas hesebis mSeneblobiT da SemdgomSi eqspluataciisas 

mosalodnelia garemoze sxvadasxva saxis uaryofiTi mosalodnelia garemoze sxvadasxva saxis uaryofiTi 

zemoqmedeba. Tumca, geologiuri pirobebis swori zemoqmedeba. Tumca, geologiuri pirobebis swori 

analizi ganapirobebs uaryofiTi gavlenis masS-analizi ganapirobebs uaryofiTi gavlenis masS-

tabebis Semcirebas. eleqtroenergiaze gazrdili tabebis Semcirebas. eleqtroenergiaze gazrdili 

moTxovnilebis gamo saqarTvelos sxvadasxva region-moTxovnilebis gamo saqarTvelos sxvadasxva region-

Si xorcieldeba mcire da saSualo simZlavris hi-Si xorcieldeba mcire da saSualo simZlavris hi-

droeleqtrosadgurebis mSeneblobebi. erT-erT aseT droeleqtrosadgurebis mSeneblobebi. erT-erT aseT 

proeqts miekuTvneba hidroenergetikuli kompleqsi proeqts miekuTvneba hidroenergetikuli kompleqsi 

„mtkvari hesi“, romlis mSeneblobac mimdinareobs „mtkvari hesi“, romlis mSeneblobac mimdinareobs 

samxreT-dasavleT saqarTveloSi, md. mtkvarze.samxreT-dasavleT saqarTveloSi, md. mtkvarze.

Sesaswavli ubani ganlagebulia aWara-Triale-

Tis naoWa zonis mTavari antiklinis orTaTavi-saba-

duris mimdebare raionSi da warmodgenilia Sua da 

zedaeocenuri asakis Tixian-qviSaqviani da vulkano-

genuri warmonaqmnebiT[1]. am qanebisaTvis damaxasi-

aTebelia kargad gamosaxuli napralovneba. 

dakvirvebebisTvis garkveul adgilebSi, liTolo-

giuri da fizikur-meqanikuri Tvisebebis mixedviT, 

SeirCa sxvadasxva tipis Sreebi. sul aRebulia 15 

wertili da gakeTda 1263 gazomva (ix. naxazebi 1 

da 2). 

miRebuli monacemebi damuSavda 2Dmove2.5 kom-
piuterul programaSi. unda aRiniSnos, rom deta-

luri struqturuli da statistikuri analizis 

Sedegad SesaZlebeli gaxda saproeqto teritori-

aze napralTa teqtonikis detalurad daxasiaTeba, 

vidre adre Sedgenil angariSebSi aris warmodge-

nili.

sakvlevi ubnis farglebSi gavrcelebulia 

sxvadasxva rigis naoWebi. maTi frTebis mimarTe-

bebi Crdilo-aRmosavluria. daqaneba Sesabamisad 

Crdilo-dasavluri da samxreT-aRmosavluria. 

daxris kuTxeebi meryeobs 10-850-is farglebSi [2].

saerTo statistikuri analizidan gamomdinare, 

aq ZiriTadad gamoiyofa Sreebriobis paraleluri, 

gamkveTi da diagonaluri napralebi. teritoriis 

farglebSi saSualod gamoiyofa napralTa 6 siste-

ma da sami ZiriTadi veqtoruli komponenti (ix. 

nax. 1 da 2), agreTve damatebiT gamoiyofa naklebad 

gavrcelebuli VII-XI sistemebis napralebi.

Seswavlil arealSi gavrcelebuli napralebis 
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gazomvebiT miRebuli Sedegebis analiziT dadgenil-

ia Semdegi napralTa sistemebi:

 I. daqanebis azimuti 315-3300, daxris kuTxe 

30-450; II. daqanebis azimuti 320-3400, daxris 

kuTxe 70-850; III. daqanebis azimuti, 150-1600,  

daxris kuTxe  30-400; IV. daqanebis azimuti 175-

1900, daxris kuTxe 25-300; V. daqanebis azimuti 

20-250, daxris kuTxe 22-250; VI. daqanebis azi-

muti 60-80, daxris kuTxe 70-800. 

ramdenime obieqtze daikvirveba SedarebiT um-

niSvnelo napralTa sistema, rogoricaa:

VII. daqanebis azimuti 40-500, daxris kuTxe 

65-700; VIII. daqanebis azimuti 220-2400, daxris 

kuTxe 60-800; IX. daqanebis azimuti 180-1900, 

daxris kuTxe 70-800; X. daqanebis azimuti 120-

1400, daxris kuTxe  80-890; XI. daqanebis azimuti 

100-1100, daxris kuTxe 65-700. 

ZiriTadi veqtoruli komponenti krebsiT dia-

gramaze aCvenebs sami mimarTulebis ZiriTad napral-

Ta sistemas. pirveli sistemis napralebi Seadgenen 

saerTo raodenobis 45.19% (azimuti 2520,kuTxe 

50). meore sistemis napralebi 29.83% (azimuti 

1520, kuTxe 630) da mesame sistemis napralebi ki 

24.98% (azimuti 3440, kuTxe270). ZiriTadi daZ-

abulobis mimarTuleba kisamxreT – mimarTulebi-

saa (azimuti 1780,kuTxe 520). napralebis samive 

sistema danaoWebis Tanadroulia.

            nax            nax.1. napralTa sistemis "vardi"-diagrama1. napralTa sistemis "vardi"-diagrama

nax. 2. napralTa sistemis krebsiTi diagrama:nax. 2. napralTa sistemis krebsiTi diagrama:

veqtori 1 - azimuti252veqtori 1 - azimuti2520, daxris kuTxe<5, daxris kuTxe<50;

veqtori 2 - azimuti152veqtori 2 - azimuti1520, daxris kuTxe<63, daxris kuTxe<630;

veqtori 3 -azimuti344veqtori 3 -azimuti3440, daxris kuTxe, daxris kuTxe<27270
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aqve unda aRiniSnos, rom naklebad gavrcelebuli 

napralebi, romlebic ecemian aRmosavleT-samxreT-aR-

mosavleTiT (40-1400) iribi kuTxeebiT (65-800) 

kveTen yvela zemoT aRniSnul napralTa sistemas da 

Sesabamisad ufro axalgazrdaa. msgavsi napralTa 

sistema ZiriTadad dakavSirebulia kumSviT ZalebTan, 

gamovlenili danaoWebis gvianalpur etapze. 

«mtkvari-hes»-iT nagebobaTa kompleqsis gan-

lagebis teritoriaze, kldovani naCenebis detaluri 

geomeqanikuri aRwerebis dabeniavskis kldovani ma-

sis Sefasebis sistemis safuZvelze [3] ganisazRvra, 

Seswavlili kldovani masivis reitingi (RMR), klasi 

da xarisxi.

kldovani masivi Sefasebulia Semdegi monace-

mebis gaTvaliswinebiT: qanebis simtkice;napralTa 

sixSire; napralianobis maxasiaTeblebi (sigrZe, zed-

apiris forma, xorklianoba, Semavsebeli, genetikuri 

tipi);gruntis wylebi [4].

 geomeqanikuri aRweris  monacemTa damuSavebis 

Sedegebi da ZiriTadi maxasiaTeblebis sidideebi 

mocemulia cxriliSi 1.

                                    cxrili 1                                    cxrili 1

kldovani qanebis masivis reitingi, klasi da xarisxi,detaluri geomeqanikuri aRwerebis safuZvelze, kldovani qanebis masivis reitingi, klasi da xarisxi,detaluri geomeqanikuri aRwerebis safuZvelze, B-

faqtoris gaTvaliswinebis gareSefaqtoris gaTvaliswinebis gareSe

naCenis 

#

koordinatebi krasovskis 

elifsoidze

(1942 wlis sistema)
qanis dasaxeleba

jamuri 

reitingi

(RMR)

masivis klasi 

da xarisxi

X Y

1 2 3 4 5 6

1. 8345669 4609534 qviSaqvebi 57 III-saSualo

2. 8345926 4609530

tufebi qviSaqvebis 

SuaSreebiT

56 III-saSualo

3. 8345184 4617658 diabazi 61 II-kargi

4. 8343607 4618583 breqCia 60 III-saSualo 

5. 8343617 4618599 tufebi 62 II-kargi

6. 8343727 4618711

argilitebis   da 

qviSaqvebis morigeoba

44 III-saSualo

7. 8343448 4618120 argilitebi 52 III-saSualo

8. 8343212 4618922 tufebi 63 II-kargi

9. 8343218 4618930 qviSaqva 62 II-kargi

10. 8342423 4610852 argiliti 58 III-saSualo

11. 8344214 4612239 Aandeziti 51 III-saSualo

12. 8344593 4610673 argiliti 56 III-saSualo

13. 8345262 4609626 andeziti 65 II-kargi

14. 8344593 4610673 andeziti 62 II-kargi

15. 8345926 4609530 andeziti 66 II-kargi

hidrokvanZ „mtkvari hes“-is samSeneblo teri-

toriaze, Cvens mier Seswavlili kldovaniqanebis 

masivis reitingi (RMR), Sreebisdaqanebis orienta-
ciis damokidebulebis faqtoris gaTvaliswinebis 

gareSe, saproeqto nagebobebis mimarT,  icvleba 44-

dan 66-de. ris mixedviTac kldovani qanebi TiTqmis 

Tanabrad ganekuTvnebian II da III klas da klasi-

ficirdebian karg da saSualo xarisxis kldovan 

masivebad.
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СИРБИЛАДЗЕ  Д. З.
РЕЗУЛЬТАТЫ ДЕТАЛЬНОГО 
ГЕОМЕХАНИЧЕСКОГО ИССЛЕДОВАНИЯ 
МАССИВА СКАЛЬНЫХ ПОРОД 
НА СТРОИТЕЛЬНОМ УЧАСТКЕ 
ГИДРОЭНЕРГЕТИЧЕСКОГО КОМПЛЕКСА  
,,МТКВАРИ  ГЭС ’’

В статье рассмотрены результаты детального 
геомеханического исследования обнажений 
скальных пород на строительном участке 
гидроэнергетического комплекса ,,Мтквари 
ГЭС’’, строящегося в Ахалцихском и Аспиндзском 
районах Грузии. Одним из наиболее важных 
моментов социально-экономического развития 
страны является правильное использование 
энергетического потенциала, для этого необхо-
димо освоение перспективных гидроресурсов 
и их разумное использование  энергетической 
точки зрения. По ходу строительства и 
эксплуатации гидроэлектростанций, ожидается 
влияние различных негативных факторов на 
окружающую среду. Тем не менее, правильный 
анализ геологических условий приводит к 
смягчению и минимализации негативного 
влияния на окружающую геологическую среду. В 
связи с увеличением спроса на электроэнергию, 
в разных регионах Грузии осуществляются  
проекты строительства  ГЭС малой и средней 
мощности. Одним из таких проектов является 
гидроэнергетический комплекс «Мтквари ГЭС», 
который находится в стадии строительства на р. 
Кура, на юго-западе Грузии.

SIRBILADZE D.
RESULTS OF DETAILED GEOMECHANICAL  
SURVEY OF ROCKMASSAT ,
,MTKVARI HPP’’  HYDROPOWER
COMPLEX CONSTRUCTION  
SITE 

The article displays the results of detailed geo-

mechanical survey of outcropsat the Hydropower 

Complex construction sitewhich construction is ongo-

ing in Akhaltsikhe and Aspindza Region. One of the 

most important points for economic development 

of a country is proper utilization of energy potential 

for which is it necessary development of perspective 

hydro resources and their reasonable usage from en-

ergy point of view. Various negative factors are expect-

ed during construction and operation of hydro power 

plants. However, proper analysis of geological condi-

tions results in mitigation of a scale of those negative 

factors. Due to the increased demand on power, there 

are some low and average capacity hydro power plant 

projects carried out in Georgia. One of such projects 

is hydro power complex Mtkvari HPP which is un-

der construction at the riv. Mtkvari, atthesouth-west 

Georgia.

                          uak 624. 131. 31
doqtoranti d. egiazarova, doqtoranti z. Wyonia

mestiis municipalitetis mulaxis TemSi geosafrTxeebis 
Sefaseba teritoriis racionaluri aTvisebisaTvis

naSromSi ganxilulia geosafrTxeebis rukebis naSromSi ganxilulia geosafrTxeebis rukebis 

Sedgena regionis ekonomikuri aRorZinebis, mosaxle-Sedgena regionis ekonomikuri aRorZinebis, mosaxle-

obis usafrTxoebis da samTo turizmis ganviTarebi-obis usafrTxoebis da samTo turizmis ganviTarebi-

sTvis erT-erTi mniSvnelovani pirobaa. sTvis erT-erTi mniSvnelovani pirobaa. 

mestiis municipalitetis 6 TemSi: beCoSi, len-mestiis municipalitetis 6 TemSi: beCoSi, len-

jerSi, mestiaSi, mulaxSi, nakraSi, WuberSi Catarebuli jerSi, mestiaSi, mulaxSi, nakraSi, WuberSi Catarebuli 

savele geologiur-geodinamikuri kvlevebis safuZ-savele geologiur-geodinamikuri kvlevebis safuZ-

velze momzadda geosafrTxeebis zonirebis rukebi.velze momzadda geosafrTxeebis zonirebis rukebi.

statiaSi ganxilulia mulaxis Temis terito-statiaSi ganxilulia mulaxis Temis terito-

riis geosafrTxeebi. riis geosafrTxeebi. 

mewyrebis, Rvarcofebis da qvaTacvenis safrTx-mewyrebis, Rvarcofebis da qvaTacvenis safrTx-

eebis zonirebis rukebze gamoyofilia maRali, sa-eebis zonirebis rukebze gamoyofilia maRali, sa-

Sualo, dabali, usafrTxo zonebi da SemuSavebulia Sualo, dabali, usafrTxo zonebi da SemuSavebulia 

Sesabamisi Semarbileebli RonisZiebebi.Sesabamisi Semarbileebli RonisZiebebi.

meTodologia.meTodologia. meTodologia warmoadgens 

Sveicariis konfederaciasa da evropis umravles 

qveynebSi miRebuli klasifikaciisa da saqarTvelo-

Si  damkvidrebuli klasifikaciis harmonizaciis 

da adaptirebis Sedegs (proeqti dafinansebulia 

Sveicariis ganviTarebisa da TanamSromlobis saa-

gentos mier, xolo ganaxorcielda ssip garemos 
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erovnul saagentos xelSewyobiT).

safrTxeebis klasifikaciisaTvis miRebulia in-

tensiurobis iseTi kriteriumebi, rogoricaa: 

mewyrebisTvismewyrebisTvis simZlavris TvalsazrisiT 

zRvruli mniSvnelobebi: >2 m (zedapiruli); 2-10 m 

(araRrma) da >10 m (Rrma mewyrebi). 

intensiurobis TvalsazrisiT permanentuli permanentuli 

mewyrebismewyrebis siCqareebi: (V) 2 sm-mde weliwadSi (daba-

li), 2-10 sm (saSualo), >10 sm (maRali).  

spontanuri mewyrebisTvis:spontanuri mewyrebisTvis: V-10 sm-1m (dabali), 

siRrme (d) <0.5 m da gadaadgilebis manZili (L)->1 
m (saSualo), (d)>2 m (maRali) (d – deep).

RvarcofebisaTvisRvarcofebisaTvis siCqare (V)-1 m/wm da mocu-

loba <500 m3 (dabali intensiuroba), (V) >1 m/wm 

(saSualo da maRali intensiuroba).   

qvaTacvenisaTvisqvaTacvenisaTvis energia (E) <30 kilojou-

li (dabali-susti), 30-300 kilojouli (saSualo), 

>300 kilojouli (Zlieri) [1-5].

savele periodSi kvlevis ZiriTad meTods 

warmoadgenda teritoriis marSrutuli Sefaseba, 

romlis procesSic xdeboda mewyruli sxeule-

bis morfologiur-morfometriuli, geologiuri 

da geodinamikuri kvleva. Rvarcoful xevebsa da 

mcire mdinareebis wyalSemkreb auzebSi fiqsirde-

boda potenciurad Rvarcofmaformirebeli myari 

masalis adgilmdebareoba, granulometria da mocu-

lobebi. qvaTacvenis ubnebze dakvirvebebi warmoebda 

kldovani qanebis napralianobasa da blokianobaze, 

tranzitis da akumulaciis zonebis morfologiur 

Taviseburebebsa da warsulSi momxdari  gravitaci-

uli procesebis niSnebis dafiqsirebaze.  

procesebis xarisxobrivi da raodenobrivi maxa-

siaTeblebis da regionis sainJinro-geologiuri 

pirobebis gaanalizebis safuZvelze, Sedgenili iqna 

saSiSroebis xarisxobrivi kriteriumebi-maRali, sa-maRali, sa-

Sualo da dabali Sualo da dabali [3-5].

aRniSnuli meTodologiiT xdeba mestiis munic-

i palitetis maRalmTiani soflebis da regionisT-

vis erT-erTi mniSvnelovani strategiuli obieqtis 

zugdidi-jvari-mestia-lasdilis saavtomobilo 

gzis geodinamikuri mdgomareobis Sefaseba, rogorc 

sayrdeni poligonis, romelic dafinansebul iqna 

2016 wels ssip SoTa rusTavelis erovnuli sa-

mecniero fondis doqtoranturis saganmanaTleblo 

programis konkursSi. fondis dafinansebuli pro-

eqtis ,,zugdidi-jvari-mestia-lasdilis saavtomob-,,zugdidi-jvari-mestia-lasdilis saavtomob-

ilo gzis geodinamikuri procesebis saSiSroebis ilo gzis geodinamikuri procesebis saSiSroebis 

Sefaseba da Sefaseba da GISGIS analizi“-s ( analizi“-s (PhDF2016_44PhDF2016_44), , farg-
lebSi srulyofilad iqneba (2016-2018 w.w.) arseb-

uli gzis geodinamikuri mdgomareobis, geoekologi-

uri situaciis Sefaseba da geosafrTxeebis rukebis 

Sedgena, rac regionis ekonomikuri aRorZinebis, mo-

saxleobis usafrTxo gadaadgilebis da samTo tur-

izmis ganviTarebisaTvis erT-erTi mniSvnelovani 

faqtoria.

sakvlevi arealisakvlevi areali.. mdinare mulxura md. enguris 

marjvena Senakadia. sigrZe 27 km-ia, auzis farTobi 

435 km2. saTave aqvs svaneTis kavkasionis mTavari 

qedis samxreT kalTaze, tviberis myinvarze, erTvis 

mdinare engurs sof. kvanWianTan. 

mdinare sazrdoobs myinvaruli, Tovlis, wvimisa 

da miwisqveSa wyliT. wyaldidoba icis aprilidan 

oqtombramde, wyalmciroba - oqtombridan aprilamde, 

saSualo wliuri xarji SesarTavTan 22,5 m3/wm. 

mulaxi, md. mulxuras wyalSemkreb auzSi mde-

bare istoriuli adgilis da Temis saxelwodebaa. 

mulaxis Temi Sedgeba 11 soflisgan: WolaSi (Temis 

centri), arcxeli, zardlaSi, laxiri, majvdieri, mur-

Skeli, JabeSi, JamuSi, Rvebra, Cvabiani, caldaSi. mu-

laxTan axlos mdebareobs kurorti TeTnuldi, ro-

melic mniSvnelovani turistuli obieqtia.

geologiur-geografiuli pirobebigeologiur-geografiuli pirobebi.. mulaxis 

Temi mdebareobs iuruli da qveda carculi asakis 

terigenul-metamorfuli da danaleqi qanebiT age-

bul mestia-TianeTis teqtonikur zonaSi. danaleqi 

qanebis Sreebi Zlier dislocirebulia. ZiriTadi 

qanebi ferdobebze gadafarulia cvalebadi sim-

Zlavris poligeneturi meoTxeuli safariT. meo-

Txeul gruntebs Soris gavrcelebis farTobiT da 

simZlavriT gamoirCeva pleistocenuri myinvaruli 

morenuli da fluvioglacialuri kaWar-kenWnari 

da lodnari qviSis SemavsebliT.

mulaxis Temi geomorfologiuri TvalsazrisiT 

teritoria ganeduri orientaciis zemo svaneTis qv-

abulis nawilia. 

qvabuli SemosazRvrulia kavkasionis mTavari 

qediT da enguri – mulxura mestiaWalis wyalg-

amyofi qedebiT. 

md. mulxuras xeobis pirveladi, teqtomorfuli 

reliefi saxecvlilia pleistocenuri gamyinvare-

biT da gamyinvarebis Semdgomi-holocenuri epoqis 

denudaciuri da akumulaciuri procesebiT. 

md. mulxura trogis formisaa, romlis orive 

napirze, mciredi gamoklebiT, fiqsirdeba farTo, sus-

tad damreci aluviuri terasebi. 

md. mulxuras terasaze bunebrivi reliefi sax-

ecvlilia da warmodgenilia kulturuli, sasoflo-

sameurneo landSafti. xeobis bortebze reliefma-

formirebelia eroziul denudaciuri da mewyrul-

gravitaciuli procesebi, romelTa gavrcelebis 

arealSi reliefi xasiaTdeba SedarebiT mkveTri, 

upiratesad eroziuli formebiT [1].

saSiSi geologiuri procesebisaSiSi geologiuri procesebi.. damaxasiaTe-

belia mulxuras xeobis cicabo ferdobebisaT-

vis. Rvarcofuli procesebis formirebis kerebi 

igive morfologiur elementTan aris dakavSire-

buli, Tumca negatiuri gamovlinebis TvalsazrisiT 

gamoirCeva Rvarcofuli nakadebis tranzitis da 

akumulaciis zonebi, romlebic morfologiurad 

dasaxlebuli teritoriebis maxloblad an uSua-

lod maT fagrlebSi mdebareobs [1].

mewyruli procesimewyruli procesi ganviTarebulia ZiriTadi qa-

nebis gamofitvis qerqsa da meoTxeul naleqebSi. 

arsebuli geologiuri monacemebiT zemo svaneTis 

qvabulSi iuruli asakis fiqlebis gamofitvis qer-

qis simZlavre  aRemateba 30-40 m-s. meoTxeuli 
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safaris maqsimaluri simZlavre aseve aRemateba 30 

m-s. rac Seexeba TviT mewyrebis simZlavres, ad-

reul wlebSi Catarebuli sainJinro - geologi-

uri kvlevebis mixedviT da vizualuri, saeqspereto 

SefasebiT, ferdobebis mewyruli deformaciis siR-

rme cvalebadobs farTo sazRvrebSi. 

moZraobis meqanizmis mixedviT mulxuras xeobis 

mewyrebi blokuri, meoTxeul safarSi ganviTarebuli 

mrgvalcilindruli cocvis zedapiriani da nakadis 

tipisaa. xeobaSi yvelaze farTod warmodgenili 

zedapiruli mewyrebis aqtiuroba sezonuria da  

ferdobebze Tovlis dnobis periods ukavSirdeba [1]. 

cxrili 1cxrili 1

mulaxis Temis teritoriis zonirebis Sedegebi mewyeris safrTxis mixedviTmulaxis Temis teritoriis zonirebis Sedegebi mewyeris safrTxis mixedviT

safrTxis 

kategoria

ubnebis raodenoba 

rukaze

farTobi, ha procentuli 

wili %

maRali 13 142.5 4

saSualo 14 185.1 6

dabali 5 2398.0 72

usafrTxo 8 595.9 18

cxrilidan 1 Cans teritoriis didi nawili mo-

qceulia mewyruli procesebis saSiSi gamovlinebis 

zonaSi. 

RvarcofuliRvarcofuli nakadebis gavla damaxasiaTebe-

lia md. mulxuras uklebliv yvela SenakadisaTvis. 

nakadebis gavlis ganmeorebadobis sixSire, ro-

melic damokidebulia adgilobriv klimatur-

meteorologiur pirobebze da potenciurad 

Rvarcofmaformirebeli myari masalis warmoqmnis 

tempebze.  

mulxuras Senakadebis xeobebSi Rvarcofuli 

wyalqviani tipis nakadebi warmoiqneba yoveli 

met-naklebad intensiuri Tavsxma wvimis dros. 

Rvarcofuli nakadebis myari masalis maformire-

beli, mewyruli da eroziuli procesebia. 

Rvarcofuli nakadebis negatiuri gamovle-

nis TvalsazrisiT pirvel rigSi gamoirCevian 

Cvabianis, JabeSis, qviSlaris, xeraJis Releebi da 

mcire Rvarcofuli wyalnakadi sof. JamuSsa da ar-

cxels Soris. Rvarcofuli nakadebis erTjeradi 

gamonatanebis maqsimaluri moculobebi vizual-

uri SefasebiT ar aRemateba 2-3 aTeul aTas kubur 

metrs [1]. 

cxrili 2cxrili 2

mulaxis Temis teritoriis zonirebis Sedegebi Rvarcofis safrTxis mixedviTmulaxis Temis teritoriis zonirebis Sedegebi Rvarcofis safrTxis mixedviT

safrTxis 

kategoria

ubnebis raodenoba 

rukaze

farTobi, ha procentuli 

wili, %

maRali 9 38.8 1

saSualo 8 21.6 1

dabali 11 44.0 1

usafrTxo 0 3217.2 97

Rvarcofuli nakadebis saSiSi gamovlenis da 

potenciurad RvarcofsaSiSi teritoriis far-

Tobi 100 ha-s aRemateba. miuxedavad SedarebiT 

naklebi farTobisa, imis gamo rom teritoria 

moicavs sof. Cvabianis da sof. JabeSis dasaxle-

bas, negatiuri gavlenis SesaZlebloba masze mniS-

vnelovania. 

qvaTacvenisqvaTacvenis procesebi damaxasiaTebelia mulxu-

ras marjvena napirze   Sefenili dasaxlebuli pun-

qtebis teritoriaze-laxiris, murSkelis da zard-

laSisaTvis. dasaxelebuli soflebis Tavze process  

kldovani qanebis monatexi masalis cicabo ferdob-

ze gorvis saxe aqvs da uSualod dasaxlebul te-

ritorias seriozul safrTxes ver uqmnis, radganac 

msxvili RorRis da iSviaTad lodebis gzaze uwy-

veti dabrkolebis saxiT aRmarTulia sakarmidamo 

nakveTebis SemomsazRvravi Robeebi. 

qvaTacvena damaxasiaTebelia md. mulxuras ma-

Rali terasisaTvis, romelic agebulia Tanamedrove 

aluviuri da Zvelmyinvaruli naleqebiT. gravita-

ciul process aq msxvili lodebis  da kenWebis 

gamovardnis saxe aqvs. 

intensiurobis TvalsazrisiT mulaxis dasaxle-

bul teritoriaze qvaTacvena dabali da saSualo 

intensiurobis klass (<300 kilojouli ) ganekuT-
vneba.
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cxrili 3cxrili 3

mulaxis Temis teritoriis zonirebis Sedegebi qvaTacvenis safrTxis mixedviTmulaxis Temis teritoriis zonirebis Sedegebi qvaTacvenis safrTxis mixedviT

safrTxis 

kategoria

ubnebis raodenoba 

rukaze

farTobi, ha procentuli 

wili, %

maRali 1 123.1 4

saSualo 12 115.2 3

dabali 21 1495.0 45

usafrTxo 1 1588.3 48

qvaTacvenis maRali safrTxis teritoria mu-

laxSi mocilebulia dasaxlebisgan da warmodge-

nilia xeobis marcxena cicabo da qarafovan fer-

dobebze, sadac procesis  intensiuroba energiis 

TvalsazrisiT  maRalia.

dabali da saSualo safrTxe upiratesad 

qvaTagorvis formiT daikvirveba md. mulxuras mar-

jvena napirze mdebare soflebis: murSkelis, JamuSis 

da laxiris CrdiloeT periferiaze [1].

mewyruli, Rvarcofuli da qvaTacvenis maRa-maRa-

li safrTxisli safrTxis teritoriebi sayofacxovrebo 

TvalsazrisiT uvargisia.  

saSualo safrTxissaSualo safrTxis  teritoriaze sacxovrebe-

li saxlebis da sxva daniSnulebis nagebobebis gan-

Tavseba aucileblad unda moxdes adgilis sainJin-

ro-geologiuri pirobebis gaTvaliswinebiT. sameur-

neo saqmianobis  garkveuli saxeobebis usistemod 

warmoebis SemTxvevaSi arsebobs imis safrTxe, 

rom moxdes procesebis gaaqtiureba da terito-

ria, safrTxis  TvalsazrisiT saSualodan maRal 

rangSi gadavides, Tumca prevenciuli da sainJinro 

RonisZiebebis sworad gatarebis SemTxvevaSi saSu-

alo saSiSroebis teritoria, SesaZlebelia dabali 

saSiSroebis teritoria gaxdes.

dabali safrTxisdabali safrTxis teritoria rogorc sayo-

facxovrebo, aseve sameurneo TvalsazrisiT vargi-

sia da masTan dakavSirebiT mxolod garemosdacviTi 

rekomendaciuli xasiaTis miTiTebebia saWiro. Tumca 

procesebis eqstremaluri gamovlenis dros da te-

qnogenuri faqtoris gavleniT lokalur ubnebze 

arsebobs safrTxis kategoriis zrdis SesaZlebloba 

(ix. nax.1.). 

nax. 1. mulaxis Temis geologiuri safrTxeebis ruka.
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usafrTxo teritoriausafrTxo teritoria mewyruli, Rvarcofu-

li da qvaTacvenis TvalsazrisiT vargisia ro-

gorc sayofacxovrebo, aseve sameurneo aTvisebi-

saTvis.

gasatarebeli RonisZiebebi da rekomendacie-gasatarebeli RonisZiebebi da rekomendacie-

bi: mewyersawinaaRmdego bi: mewyersawinaaRmdego samuSaoebi pirvel rig-

Si gasatarebelia sof. Cvabianis, caldaSis da 

JabeSis mewyrul ubnebze. sof. Cvabianis,  caldaSis, 

RvebraSis, zardlaSis da JabeSis mewyrul ubnebze 

pirvel rigSi saWiroa ferdobis drenireba–zeda-

piruli Tovlis dnobis, wvimis da mcire wyal-

nakadebis Camonadenis daregulireba da biosainJin-

ro RonisZiebebis gatareba.

RvarcofsawinaaRmdegoRvarcofsawinaaRmdego sainJinro samuSaoebis 

Catarebas saWiroebs Cvabianis, JabeSis, xeraJis da 

qviSlaris kalapotebi, romlebzec nakadebis hi-

drologiuri parametrebis da energiis gaTval-

iswinebiT unda moewyos Rvarcofgamtarebi.

qvaTacvenis sawinaaRmdegoqvaTacvenis sawinaaRmdego damWeri liTonis 

badeebis ganTavseba mizanSewonilia sof. laxiris 

da murSkelis mimdebare ferdobze, sadac qvaTacvena 

nawilakebis mcire zomis da tyis safaris gamo ar 

aris intensiuri da msubuqi konstruqciebi efeq-

tiuri iqneba.
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ЕГИАЗАРОВА  Д. Е.,   ЧКОНИЯ З. З.  
ОЦЕНКА   ГЕО-УГРОЗ ДЛЯ   
РАЦИОНАЛЬНОГО  ИСПОЛЬЗОВАНИЯ  
ТЕРРИТОРИИ  В СООБЩЕСТВО  МУЛАХИ  В 
МУНИЦИПАЛИТЕТА  МЕСТИЯ 

Создание карт гео-угроз является одним из 
важнейших условий для экономического развития 
региона, обеспечения безопасности населения и 
развития горного туризма.

На основе полевых геологических и геодина-
мических исследований, проведенных в 2014-2015 
годах, муниципалитета Местии в 6 сообществах: 
в Бечо, в Ленджри, в Местии, в Мулахи, в Накра, 
в Чубери были подготовлены карты зонирования 
гео-угроз.

В статье обсуждаются гео-угрозы сообщества 
Мулаки.

Оползни, камнепады и селевые потоки выде-
ленные на картах зонирования как высокие, сред-
ние, низкие, безопасные зоны и также для каждо-
го были разработаны соответствующие меры по 
смягчению.

EGIAZAROVA  D.,  TCHKONIA  Z.
ASSESSMENT OF  GEO- HAZARDS  FOR THE  
RATIONAL USE  OF THE   TERRITORY  IN 
THE  COMMUNITY  OF MULAKHI IN THE  
MUNICIPALITY OF MESTIA 

Creation of maps of geo-hazards is one of the mos t 
important condition for the economic development of 
the region, ensuring the safety of the population and 
the progress of mountain tourism.

Based on field geological and geodynamic 
studies conducted the municipality of Mestia in six 
communities maps of zoning of geo-hazards were 
prepared in Becho, Lendjeri, Mestia, Mulakhi, Nakra, 
Chuberi.

The article discusses the geo-hazards of the 
Mulakhi community.

Landslides, rockfalls and mudflows identified on 
the zoning hazards maps as high, medium, low, safe 
zones and also appropriate mitigation measures have 
been developed for each.
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uak 622. 026

akad. doqtori d. kupataZe, doqtoranti  i. cucqiriZe

qanTa masivis gazrdili daZabulobis gantvirTva xvreluri 
afeTqebis gamoyenebiT

naSromSi ganxilulia gvirabis irgvliv qanTa naSromSi ganxilulia gvirabis irgvliv qanTa 

masivis daZabul–deformirebuli mdgomareobis masivis daZabul–deformirebuli mdgomareobis 

ganmtvirTavi meTodi xvreluri afeTqebis gamoyenebis ganmtvirTavi meTodi xvreluri afeTqebis gamoyenebis 

dros.dros.  naCvenebia gvirabis iatakSi Spurebis gan-naCvenebia gvirabis iatakSi Spurebis gan-

lagebis sqema. aseve naCvenebia kanifolis blokSi lagebis sqema. aseve naCvenebia kanifolis blokSi 

afeTqebis modeli. warmodgenilia Zabvebis izoxa-afeTqebis modeli. warmodgenilia Zabvebis izoxa-

zebi gvirabis iatakSi. moyvanilia konkretulizebi gvirabis iatakSi. moyvanilia konkretuli 

gaangariSebis Sedegebi.gaangariSebis Sedegebi.

     

gvirabis irgvliv gazrdili daZabulobisgan 

xvreluri afeTqebiT gantvirTvis meTodi SemdegSi 

mdgomareobs: Seiqmnas gamonamuSevris irgvliv 

fena, romelic uzrunvelyofs gvirabis konturze 

Zabvebis koncentraciis Semcirebas, romelic miiR-

weva SpurebSi Cadebuli feTqebadi nivTierebebis 

afeTqebis Sedegad. aRniSnuli samuSaoebis Sedegad 

gvirabis irgvliv warmoiqmneba aradrekadi defor-

maciebis ubani, romelic saSualebas gvaZlevs vmar-

ToT aRniSnuli procesi. imisaTvis, rom viangariSoT, 

ganvsazRvroT geomeqanikuri parametrebi (ganmtvir-

Tavi Spurebis sigrZe da misi daxris kuTxe hori-

zontisadmi) unda gadavwyvitoT analizuri amocana, 

romelic gulisxmobs Seqmnili ganmtvirTavi zoni-

sa da xeluxlebel masivs Soris damokidebulebas, 

pirobiTad masivi warmovidginoT erTgvarovan iz-

otropul garemod 

 

     nax. 1. xvreluri afeTqebis meTodiT qanTa masivis gantvirTva:     nax. 1. xvreluri afeTqebis meTodiT qanTa masivis gantvirTva:

          1_gvirabi;  2_ganmtvirTavi zona; 3_ganmtvirTavi Spurebi          1_gvirabi;  2_ganmtvirTavi zona; 3_ganmtvirTavi Spurebi

sasazRvro pirobebi iyos Semdegi: masivi da xe-

lovnurad Semnili ganmtvirTavi zona aris garkveul 

wonasworobaSi, iatakis gadaadgileba ar unda aRe-

matebodes 0,2 m-s. Catarebuli gamokvlevebi ganmt-

virTavi zonis radiusi iangariSeba formuliT

        (1)

sadac  aris gvirabis radiusi; aradrekadi 

deformaciebis zonis radiusi; -masivis daZabuli 

mdgomareobis maxasiaTebeli;  - qanis simtkicis 

zRvari kumSvaze;  _aradrekad deformirebul 

ubanSi qanis simtkicis zRvari kumSvaze; 

 garemos maxasiaTebeli_Siga xa-

xunis kuTxe qanisa.

ganmtvirTavi Spurebis sigrZe iangariSeba 

formuliT

        (2)

sadac B aris gvirabis sigane SavSi.

Spurebis sigrZis saangariSo gamosaxuleba miRe-

bulia, rodesac qani warmodgenilia erTgvarovani 

izotropuli garemoTi, magram realur pirobebSi ma-

sivi warmodgenilia umravles SemTxvevaSi fenovani 

struqturiT, amitom aucilebelia Spuris sigrZis 

angariSisTvis gamoviyenoT qanebis simtkicis maxasi-

aTebeli, , romelic iTvaliswinebs fenebis ganla-

gebas gvirabis konturis mimarT

                   

         (3)

sadac  simtkicis zRvari erTRerZa kumSvaze  i 
fenaSi;   _fenis farTobi,            

 m - i- fenis 

simZlavre; X0 - gvirabis centridan i fenis 
centramde manZili;

 yvelaze metad daSore-

buli ubani gvirabis iatakidan. 

aRniSnulidan Spurebis saangariSo formulas 

SeiZleba mivceT Semdegi saxe
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           (4)

ganmtvirTavi Spurebis daxris kuTxe horizon-

taluri RerZis mimarT, im pirobidan, rom man unda 

gadaaWarbos ganmtvirTavi zonis farglebs. ganisaz-

Rvreba Semdegi saxiT.

Qqanebis simZlavre  iatakSi 

Spurebis daxris kuTxe  250-300,  150-250, 100-150.

daxris kuTxis gaTvalisinebiT Spurebis 

sigrZe ganisazRvreba formuliT

      (5)

afeTqebis samuSaoebis parametrebis mniSvn-

elobebi miRebuli iqna eqsperimentuli meTodiT. 

xarisxobrivma suraTma erTeulovani muxtis af-

eTqebis Semdeg qviSa–kanifolis blokSi (ix. nax. 

2) aCvena, rom iq, sadac dafiqsirda afeTqeba, qani 

daqucmacda mcire nawilebad, xolo am ubnis Semdeg 

warmoiqmna bzarebi, romelTac aqvT radialuri 

mimarTuleba da mimarTuli.   

nax. 2. kamufleturi afeTqebis modelireba (kanifolis blokSi)      nax. 2. kamufleturi afeTqebis modelireba (kanifolis blokSi)      

afeTqebis adgilidan blokSi sazRvrisaken, msxvrevis radiusi SeiZleba gamoTvaloT Semdegi damokide-

bulebiT

        (6)

sadac  aris moxvevis radiusi; _nimuSis zRvari erTRerZa kumSvaze;

Ea _afeTqebis energia; Q- feTqi nivTierebis masa.
aRniSnuli damokidebuleba Cadebulia burRva–afeTqebiTi parametrebis gaangariSebisaTvis. ganmtvir-

Tav Spurebs Soris manZili iangariSeba Semdegi damokidebulebiT

           (7)

muxtis masa iangariSeba

                  (8)

sadac lშ  aris ganmtvirTavi Spuris sigrZe; d - patronis diametri;
K - Spuris Sevsebis koeficienti; patronis simkvrive. 

xelovnuri afeTqebis laboratoriulma kvlevebma cxdayo, rom aRniSnuli xerxis gamoyeneba 2,5–3–jer 

amcirebs gvirabis konturze Zabvebs da misi maqsimaluri mniSvneloba gadaaqvs masivis siRrmeSi (ix. nax. 

4).
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nax. 3. gvirabis irgvliv xelovnurad Seqmnili ganmtvirTavi zonis sqemanax. 3. gvirabis irgvliv xelovnurad Seqmnili ganmtvirTavi zonis sqema

nax. 4. Zabvebis izoxazebi gvirabis iatakSinax. 4. Zabvebis izoxazebi gvirabis iatakSi

daskvna
amrigad,  ganmtvirTavi afeTqebiT, Tuki sworad 

iqneba SerCeuli muxtis sidide da maTi ganlageba, 

mivaRwevT gvirabis irgvliv gazrdili daZabuli 

mdgomareobis gantvirTvas.
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КУПАТАДЗЕ Д. Г.,  ЦУЦКИРИДЗЕ И. З.
РАЗГРУЗКА ПОВЫШЕННОГО НАПРЯЖЕНИЯ 
ПОРОДНОГО МАСИВА С ПРИМЕНЕНИЕМ 
ЩЕЛЕВОГО ВЗРЫВА 

Приведен разгрузочный метод напряженно-
деформированного состояния породного массива 
вокруг выработки во время применения щелевого 
взрыва. Показана схема размещения шпуров на 
дне тоннеля, a также приведена модель взрыва 
в канифольном блоке. Представлены изолинии 
напряжения на дне тоннеля. Приведены результаты 
конкретных расчетов.

KUPATADZE D.,   TSUTSKRIDZE I. 
UNLOADING OF INLOADING OF INCREASED 
TENSION OF LAYER MASSIVE USING 
THE HOLE- TYPE  EXPLOSION
           

One gives the unloading method of the stretched-
deformed condition of layer massive around the tunnel 
during the usage of hole-type explosion; one shows the 
schedule of spike placement into the tunnel floor. As 
well one shows the explosion module in colophony

uak 532. 61                        

akad. doqtori d. kupataZe, doqtoranti i. cucqiriZe

masivis drekadi daZabuli mdgomareoba wriuli kveTis 
gvirabis irgvliv 

naSromSi naSromSi mocemulia gvirabis irgvliv qanTa mocemulia gvirabis irgvliv qanTa 

masivis daZabul-deformirebuli mdgomareobis su-masivis daZabul-deformirebuli mdgomareobis su-

raTi wriuli kveTis gvirabis irgvliv. naCvenebia raTi wriuli kveTis gvirabis irgvliv. naCvenebia 

xeluxlebel masivSi gasayvani gvirabis warmosaxviT xeluxlebel masivSi gasayvani gvirabis warmosaxviT 

konturze Zabvebis ganawilebis sqema. warmodgenilia konturze Zabvebis ganawilebis sqema. warmodgenilia 

wriuli kveTis gvirabis irgvliv mTavari Zabvebis wriuli kveTis gvirabis irgvliv mTavari Zabvebis 

eqstremaluri mniSvnelobebis izoxazebis suraTi. eqstremaluri mniSvnelobebis izoxazebis suraTi. 

ganxilulia konkretuli gaangariSebis Sedegebi.ganxilulia konkretuli gaangariSebis Sedegebi.

gvirabis gayvana, iwvevs masivSi moqmedi pirve-

ladi Zabvis velis Secvlas. gansakuTrebiT mniS-

vnelovani SeiZleba iyos es cvlileba gvirabis 

maxloblobaSi, sadac Zabvebis koncetraciam da qa-

nis gadaadgilebam SeiZleba miaRwios samTo-teqni-

kuri TvalsazrisiT arasasurvel sidideebs, amitom 

gvirabis gayvanis Sedegad qanebis masivSi Zabvebis 

gadanawilebis, deformaciebis da gadaadgilebebis 

ganviTarebis sakiTxebis Seswavlas udidesi praqti-

kuli da Teoriuli mniSvneloba aqvs.

TiTqmis saukunea, rac mecnierebi ewevian kom-

pleqsur, eqsperimentul da analizur kvlevebs am 

mimarTulebiT. eqsperimentuli kvlevisas ZiriTadia: 

naTuris eqsperimenti, laboratoriuli cdebi ekviv-

alentur masalebze da fotodrekadi modelireba. 

analizuri meTodebidan dReisaTvis yvelaze xSi-

ri gamoyeneba hpovebs drekadobis, plastikurobis 

cocvadobis Teoriebis meTodebma.

gvirabis irgvliv Zabvebis koncetraciis anal-

izuri SefasebisaTvis pirvelad gamoyenebul iqna 

drekadobis Teoriis cnobili amocana wriuli 

xvrelis mqone gaWimuli sirbrtyis daZabuli md-

gomareobis Sesaxeb, romelic g. kirSis mier iqna 

amoxsnili jer kidev 1898 wels. mas Semdeg samTo 

geomeqanikis Teoriisa da praqtikisaTvis saintere-

so amocanebis gadawyvetisaTvis saWiro drekadobis 

Teoriis meTodebis SeqmnaSi did warmatebebs miaR-

wies mecnierebma: dinikma, savinma, lexnickim, mixlin-

ma, sermanma, rodinma da sxvebma. romelTa Sromebis 

mniSvnelovani nawili ZiriTadad emyareba n. musx-

eliSvilis mier damuSavebul brtyeli drekadobis 

Teoriis mZlavr maTematikur aparats. maTi gamokv-

levebis Sedegad dadginda, rom miwis zedapiridan 

sakmarisad CaRrmavebuli (magaliTad, wriuli kveTis 

SemTxvevaSi aranakleb xuTi radiusis siRrmeze gay-

vanili) didi sigrZis gvirabis irgvliv Zabvebis 

ganawilebis suraTi sakmarisad maRali sizustiT 

aisaxeba xvreliani usasrulo sibrtyeebis wonas-

worobis amocanebis saSualebiT. qvemoT ganvixi-

lavT zogierTi aseTi amocanis dasmis da miRebuli 

Sedegis analizis ramdenime magaliTs.

rogorc ukve avRniSneT, xeluxlebeli masivis 

daZabuli mdgomareoba gvirabis ganikveTis zo-

mis rigis manZilebze, rogorc vertikaluri, ise 

Tarazuli mimarTulebebiT SesaZlebelis CaiTvalos 

ucvlelad,  e.i (ix. nax. 1) xeluxlebel masivSi ver-

tikaluri Zabva siRrmeze gasayvani h<<H.

 

nax. 1. xeluxlebel masivSi gasayvani gvirabis warmosaxviT nax. 1. xeluxlebel masivSi gasayvani gvirabis warmosaxviT 

konturze Zabvebis ganawilebis sqema: konturze Zabvebis ganawilebis sqema: 

a) warmosaxviT konturze gansaxilveli wertilis mdeba-a) warmosaxviT konturze gansaxilveli wertilis mdeba-

reoba;  b) gansaxilveli wertilze sawinaaRmdego Zabvebis reoba;  b) gansaxilveli wertilze sawinaaRmdego Zabvebis 

modebis suraTimodebis suraTi
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siRrmeze praqtikulad mudmivia daPP-s tolia. 

Tarazuli Zabvac mudmivia simaRlis SualedSi da 

tolia λ–Si. vTvliT ra, rom masivis daZabuli 

mdgomareoba agreTve praqtikulad ar icvleba 

gasayvani gvirabis mimarTulebis Tanxvdomili y 
RerZis gaswvriv, masividan SeiZleba warmodgeniT 

amoviRoT erTeulovani sisqis nawili da ganvixiloT 

misi brtyeli deformaciis amocana. xeluxlebel 

masivSi gasayvani gvirabis  konturze, romelic 

naxazze 1, a aRniSnulia -iT da wyvetili xaziTaa 

datanili, yovel wertilSi moqmedebs λ mTavari 

Zabvebi. advili dasamtkicebelia, rom   konturze 

cilidrul koordinatebSi Cawerili radialuri 

da    Zabvebi gamoisaxeba formulebiT.

       (1)

       2)

sadac θ aiTvleba P mTavari Zabvis mimarTulebis 

RerZidan.

es imas niSnavs, rom xeluxlebeli masivis daZ-

abuli mdgomareoba ekvivalenturia wriuli xvre-

lis mqone masivis daZabuli mdgomareobisa,  romlis 

konturze moqmedeben Zabvebi. gvirabis gayvana ki 

Zabvebis pirveladi velis Secvlis TvalsazrisiT 

SeiZleba warmovidginoT rogorc L
0 
konturidan  

Zabvebis moxsna anu, rac igivea, am konturze si-

didiT toli da niSniT sawinaaRmdego Zabvebis mo-

deba (ix. nax. 1, b). amis Sedegad myisierad moxdeba 

L
0 
konturis gadaadgileba, masivis drekadi defor-

macia, masSi damatebiTi Zabvebis gaCena, romelTa 

gansazRvra SesaZlebelia n. musxeliSvilis meTo-

diT, drekadobis Teoriis pirveli ZiriTadi amoca-

nis amoxsniT.

aq Cven ar SevCerdebiT Sualedur moqmedebebze 

da moviyvanT mxolod saboloo formulebs. 

erTgvarovani izotropiuli qanebis masivSi, 

romlis drekadi parametrebia EE da μ da 

romelSic moqmedebs pirveladi Zabvebi (1), (2). 

R- radiusiani wriuli kveTis gvirabis gayvana 

iwvevs masivis nebismieri M (r,θ) wertilis drekad 

gadaadgilebas. misi radialuri_u da mxebi _ v 
Semdgeni gamoisaxeba Semdegnairad:

               (3)

                   (4)

 gvirabis konturis wertilebisaTvis, sadac r = λ 
                  (5)

                        (6)

 gadaadgilebebi maqsimaluria. konturi da da-

Sorebuli wertilebis gadaadgilebebi swrafad mc-

irdebian r_veqtoris ukuproporciulad da miis-

wrafian nulisaken usasrulobaSi.

masivSi mxolod gvirabis gayvaniT gamowveuli 

Zabvebi damatebiTi velis radialuri , wriuli  

da mxebi - kompenentebi Sesabamisad gamoisaxeba 

formulebiT:

                       (7)

 

                       (8)

                        (9)

maTi SekrebiT xeluxlebel masivSi moqmed (1), (2) ZabvebTan, drekadobis TeoriaSi miRebuli Zabvebis 

Sekrebis wesiT (superpoziciis principis) Tanaxmad, miviRebT masivSi gvirabis irgvliv ZabvaTa jamuri 

velis komponentebis saangariSo formulebs: 
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         (10)

           (11)
.           

              (12)

gvirabis gayvanis Semdeg masivis romelime 

wertilSi moqmedi am jamuri Zabvebis fardobas 

imave wertilSi gvirabis gayvana Semoqmed  ZabvebTan, 

K–iT aRniSnaven da Zabvebis koncetraciis (roca 

K>1) an dekoncentraciis (roca K<1) koeficients 

uwodeben.

(10)–(12) formulebi srulad axasiaTeben 

masivis da Zabul mdgomareobas wriuli formis 

gvirabis irgvliv. maTi saSualebiT gamoiTvleba 

Zabvis komponentebi nebismier wertilSi da piriqiT, 

ganisazRvreba is wertilebisa da Zabvebs erTi da 

igive  mniSvneloba aqvs. aseTi wertilebisagan 

Sedgenil xazebs izoxazebs uwodeben. izoxazebiT, 

rogorc wesi warmoadgenen maqsimaluri 1  
da 

minimaluri 2  mTavari Zabvebis erTi da igive 

mniSvnelobis moqmedebis geometriul adgilebs. 

amisaTvis (10)–(15) formulebidan ganisazRvreba 

r ,  , θr,  komponentebi. miiReba kvadratuli 

gantoleba, romlis fesvebi warmoadgenen mTavar 

Zabvebs aRebul wertilSi.

.                 

                     (13)

 maTi moqmedebis traeqtoriebis mTavari sibrtyeebis mobrunebis kuTxis gansazRvra SeiZleba for-

muliT

                                    (14)

xolo maqsimaluri mxebi Zabvebi

 .                          (15)

amgvarad, gansazRvruli eqstremaluri mTavari 

Zabvebis izoxazebis suraTi mocemulia naxazze 2. 

igi TvalsaCinod asaxavs masivis brtyeli daZabuli 

mdgomareobis xasiaTs wriuli ganikveTis formis 

mqone gvirabis irgvliv.

izoxazebis suraTis da formulebis analizi 

iZleva Semdegi daskvnebis gakeTebis saSualebas:

1. gvirabis gayvaniT gamowveuli damatebiTi 

drekadi Zabvebi maqsimums aRweven mis konturze 

r=R. konturidan daSorebul wertilebSi es Zabvebi 

werilebis radiuss_veqtorTa kvadratis uku-

proporciulad miiswrafvian nulisaken 3,b naxazze 

naCvenebia damatebiTi wriuli (  ) Zabvebis 

epiurebiT  kuTxeebis wertilebSi, 

sadac sqematurad Cans, rom konturidan erTi 

diametris manZilze (sadac r=3R)σ   mcirdeba 
TiTqmis 9–jer, xolo ori diametris manZilze ukve 

25–jer:

2. damatebiTi wriuli Zabvebi ar arian 

damokidebuli masivis drekad maxasiaTeblebze. maTi 

niSani ZiriTadad damokidebulia λ koeficientze. θ=0:
ð ; (R  r ) wertilebisaTvis  >0, anu Tarazuli 

gvirabis mkumSavia Tu λ<0,5. roca λ=0,5, θ=0; p 
wertilebSi gvirabis gayvanis Sedegad damatebiTi 

Zabvebi ar Cndeba. θ=π⁄2; 3π⁄2 wertilebSi_θ>0, anu 
Tarazuli gvirabis kedlebSi Zabvebi kumSavia, Tu  

Sesamabis xeluxlebel masivSi Tarazuli Zabvebi 2–

jer metad ar aRematebian vertikalurs (λ<2);

nax. 2. wriuli kveTis gvirabis irgvliv mTa-nax. 2. wriuli kveTis gvirabis irgvliv mTa-

vari Zabvebis eqstremaluri mniSvnelobebis vari Zabvebis eqstremaluri mniSvnelobebis 

izoxazebiizoxazebi
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3. eqstremaluri mniSvnelobebis jamuri 

wriuli Zabvebi moqmedeben gvirabis konturze (r=R) 
(maqsimaluri mkumSavi Zabvebi moqmedeben 

kuTxeebis Sesabamis konturis wertilebSi, 

anu Tarazuli gvirabis kedlebSi, sadac 
=PP(3-λ), xolo koncentraciis koeficienti k=3-λ. 
konturidan masivis siRrmeSi es Zabvebi r radius 
veqtoris kvadratis ukuproporciul siswrafiT 

klebuloben da asimptoturad uaxlovdebian 

xeluxlebel masivis SemoqmedPP Zabvebs.
minimaluri wriuli Zabvebi moqmedeben konturis θ=0 ð  wertilebSi (anu Tarazuli wriuli kveTis 

gvirabis Wersa da iatakSi) SeiZleba moqmedebdes 

rogorc gamWimi (roca λ<0,333), ise mkumSavi (roca λ>0,333) da nulovani (roca λ=0,333) wriuli 

jamuri Zabvebi.

4. jamuri radialuri r Zabvebi gaumagrebeli 

gvirabis konturze nulis tolia, xolo konturidan 

daSorebul wertilSi (3.36)–is kanoniT izrdeba da 

asimptoturad uaxlovdeba da P-1.P θ=0; ð ; r>R 

wertilebSi da    wertilebSi e.i gvirabis irgvliv 

adgili aqvs radialuri Zabvebis dekoncentracias.

daskvna

daskvnebis ZiriTadi nawili Tvisobrivad marTe-

bulia aramarto wriuli kveTis gvirabebisaTvis, ar-

amed drekad masivSi praqtikulad nebismieri for-

mis gaumagrebeli gamonamuSevrisaTvis. rac Seexeba 

raodenobriv mxares, anu ZabvaTa koncentraciis da 

dekoncentraciis koeficientebs, maTi sidideebi 

mniSvnelovnadaa damokidebuli gvirabis ganiv kve-

Tis konturis formaze.
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КУПАТАДЗЕ Д. Г. ,  ЦУЦKИРИДЗЕ И. З
УПРУГО  НАПРЯЖЕННОЕ СОСТОЯНИЕ 
ПОРОДНОГО МАССИВА  ВОКРУГ  
ВЫРАБОТКИ  КРУГЛОГО СЕЧЕНИЯ 

        
В труде приведена картина напряженно-

деформированного состояния породного массива 
вокруг выработки кругового сечения. Показана 
схема распределения вообразимых контуров 
проводимого тоннеля в нетронутом массиве. 
Представлены изолинии экстремального значения 
главного напряжения вокруг выработки кругового 
сечения. Рассмотрены результаты конкретных 
расчетов.

KUPATADZE D.  TSUTSKRIDPE  I.
FLEXIBLE STRETCHED CONDITION OF THE 
MASSIVE AROUND THE CIRCULAR CROSS 
TUNNEL 

        
One gives the picture of the stretched-deformed 

condition of layer massive around the tunnel around 
the circular cross tunnel. One shows the schedule of 
distributing the voltages on imaginable contours of the 
tunnel to be passed through the untouched massive. 
One provides the picture of isolines of experimental 
importance of main voltage around the circular cross 
tunnel. 

uak 622.8. 8: 614.8

akad. doqtori a. beJaniSvili

teqnikuri usafrTxoebis moTxovnebi gazsadenebis, 
gazmowyobilobis da nagebobebis mimarT

naSromSi ganxilulia teqnikuri usafrTxoebis naSromSi ganxilulia teqnikuri usafrTxoebis 

moTxovnebi gare da Siga gazsadenebis, gazmaregu-moTxovnebi gare da Siga gazsadenebis, gazmaregu-

lirebeli sadgurebis, punqtebisa da danadgarebis, lirebeli sadgurebis, punqtebisa da danadgarebis, 

samrewvelo da sasoflo-sameurneo sawarmoebis, samrewvelo da sasoflo-sameurneo sawarmoebis, 

administraci-uli, sazogadoebrivi, sacxovrebeli administraci-uli, sazogadoebrivi, sacxovrebeli 

Senobebisa da komunalur-sayofacxovrebo obi-Senobebisa da komunalur-sayofacxovrebo obi-

eqtebis Siga gazsadenebisa da gazmowyobilobisaT-eqtebis Siga gazsadenebisa da gazmowyobilobisaT-

vis. aRwerilia gazmaregulirebeli sadgurebis, vis. aRwerilia gazmaregulirebeli sadgurebis, 

punqtebisa da danadgarebis eqspluataciisas us-punqtebisa da danadgarebis eqspluataciisas us-

afrTxoebis moTxovnebi, agreTve gazsadenebis afrTxoebis moTxovnebi, agreTve gazsadenebis 

Semovlis, xelsawyoebiT teqnikuri gamokvlevis, mim-Semovlis, xelsawyoebiT teqnikuri gamokvlevis, mim-

dinare da kapitaluri remontis sakiTxebi. mocemu-dinare da kapitaluri remontis sakiTxebi. mocemu-

lialia samrewvelo sawarmos teritoriaze  miwisqveSa samrewvelo sawarmos teritoriaze  miwisqveSa 

gazsadenebidan Senoba-nagebobebamde dasaSvebi umci-gazsadenebidan Senoba-nagebobebamde dasaSvebi umci-

resi manZilebi.resi manZilebi.

qalaqebisa da sxva dasaxlebuli punqtebis gaz-

momaragebis (gazganawilebis) sistemas bunebrivi 

gazis ganawilebisas miekuTvneba gazsadenebis kom-

pleqsi magistraluri gazsadenebis manawilebeli 

sadguridan momxmareblebamde: gazsadenebi, nagebo-

bebi gazsadenze, gazsadenebis eleqtroqimiuri ko-

roziisagan dacvis saSualebebi, gazmaregulire-

beli sadgurebi, punqtebi, danadgarebi, samrewvelo 

da sasoflo-sameurneo sawarmoebis saqvabeebis, ad-

ministraciuli, sazogadoebrivi da sacxovrebeli 

Senobebis, komunalur-sayofacxovrebo obieqtebis 

gazsadenebi da gazmowyobiloba. 

yovel sawarmoSi, romelic eweva gazis meurneo-

bis  eqspluatacias, xelmZRvanelTagan, specialist-

Tagan brZanebiT unda dainiSnos usafrTxo eqsplua-
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taciaze pasuxismgebeli pirebi mTlianad meurneo-

bisaTvis da ubnebisaTvis cal-calke.

sawarmo, romelic eqspluatacias uwevs gazis 

meurneobis obieqtebs, valdebulia:

a) ganaxorcielos RonisZiebebi gazis meurneobis 

teqnikurad gamarTul mdgomareobaSi SesanarCune-

blad da daicvas usafrTxoebis wesebi [1];

b) hqondes saqmianobis sferoTa gamijvnis aqtebi 

sawarmoebTan, romlebic asruleben gazis meurneo-

bis obieqtebis teqnikur momsaxurebasa da remonts 

xelSekrulebis safuZvelze;

g) hyavdes StatiT saWiro personali, romelic 

akmayofilebs sakvalifikacio moTxovnebs; 

d) hqondes samuSaoebis sawarmoeblad saWiro 

samarTlebrivi da normatiul-teqnikuri aqtebi (we-

sebi, debulebebi da instruqciebi, teqnikuri regla-

mentebi);

e) iqonios saWiro xelsawyoebi da kontrolis 

sistemebi da uzrunvelyos maTi funqcionireba;

v) uzrunvelyos gazis meurneobis obieqtebis 

dacva gareSe pirebis SeRwevisagan an arasanqcioni-

rebuli qmedebisagan;

z) ganaxorcielos avariebis lokalizaciisa da 

likvidaciis RonisZiebebi da xeli Seuwyos  saxelm-

wifo  organoebs maTi mizezebis gamokvlevaSi.

sacxovrebeli Senobebis gazsadenebisa da 

gazmowyobilobis teqnikuri momsaxureba da re-

monti unda ganxorcieldes gazis meurneobis sae-

qspluatacio sawarmos mier. gazmowyobilobaSi 

igulisxmeba maregulirebeli, Camketi, damcavi ar-

matura, sazom-sakontrolo xelsawyoebi da avto-

matizaciis saSualebebi, sanTurebi, agreTve, gazis 

xelsawyoebi da aparatebi, romlebSic gazi gamoiy-

eneba sawvavad orTqlisa da cxeli wylis misaRebad, 

sakvebis mosamzadeblad da gaTbobisaTvis, teqnolo-

giur nedleulad.

administraciuli da sazogadoebrivi Senobebis, 

komunaluri, sayofacxovrebo momsaxurebis, sam-

rewvelo da sasoflo-sameurneo sawarmoebis, 

Tboeleqtrosadgurebis, saqvabeebis gazis meurneo-

bis obieqtebis eqspluataciis organizeba evaleba 

maT mflobels. am obieqtebis eqspluatacia unda 

ganxorcieldes sakuTari gazis samsaxuriT. teqni-

kuri momsaxurebisa da remontis samuSaoebi gazsad-

enebisa da gazmowyobilobis mflobels SeuZlia ga-

dasces xelSekrulebiT sxva sawarmos.

ganasxvaveben gare da Siga gazsadenebs. gare 

gazsadeni esaa gazsadeni magistraluri gazsadenis 

manawilebeli sadguridan gazis momxmareblebamde 

(Senobebisa da nagebobebis gare kedlebamde), xolo 

Siga gazsadeni _ gazsadeni sxvadasxva daniSnulebis 

Senobebisa da nagebobebis SigniT. 

magistraluri gazsadenis gazmanawilebeli sad-

guris gamosasvlelze gazis wnevis sidide mimwode-

belma unda SeinarCunos winaswar dadgenil nominal-

ur an momxmarebelTan oficialurad SeTanxmebul 

doneze. qalaqebisa da sxva dasaxlebuli punqtebis 

qselebSi gazis wneva unda Semowmdes wnevis gazom-

viT gazmomaragebis reJimis mixedviT yvelaze dab-

ali wnevis wertilebSi, weliwadSi erTxel mainc 

(zamTris periodSi) gazis maqsimaluri moxmarebis 

saaTebSi. 

im sawarmos administraciam, romlis teritori-

azec tranzitiT gadis gazsadeni, unda uzrunvelyos 

saeqspluatacio sawarmos momsaxure personalis 

daSveba gazsadenis daTvalierebisa da remontis 

Casatareblad, saavario situaciebis lokalizaciisa 

da likvidaciisaTvis.

moqmed gare gazsadenebze unda Catardes Semovla, 

teqnikuri gamokvleva xelsawyoebiT, agreTve mimdin-

are da kapitaluri remontebi.

miwiszeda gazsadenis Semovlis mizania gamov-

lindes:

a) gazis gaJonva;

b) gazsadenis gadaadgilebebi sayrdenebis 

farglebs gareT;

g) gazsadenis vibracia, SetyleJa, dauSvebeli 

CaRunvebi;

d) sayrdenebis daweva (dajdoma) da dazianebebi;

e) gamomrTveli mowyobilobisa da mamxoloebe-

li miltuCa SeerTebebis, eleqtrosadenebis vardni-

sagan dacvis saSualebebis, gazsadenebis samagrebis 

eleqtroqimiuri koroziisagan dacvis mowyobilobis  

uwesivrobebi;

v) gazsadenis damcavi saRebavis dazianeba.

miwiszeda gazsadenis Semovla aucilebelia 3 

TveSi erTxel mainc da is SeiZleba Seasrulos 

erTma pirma.

miwisqveSa gazsadenis Semovlis mizania: gamov-

lindes gazis gaJonvebi gazsadenis trasaze gare-

gani niSnebis mixedviT da xelsawyoebiT (sinjebis 

aReba da analizi gazis arsebobis Sesamowmeblad 

gazsadenis orive mxareze 15 m-mde manZilze ganla-

gebul miwisqveSa gadasasvlelebSi, miwisqveSa sain-

Jinro nagebobebis kamerebsa da WebSi, sakontrolo 

milakebSi, SenobaTa sardafebSi, Saxtebsa da kole-

qtorebSi). 

miwisqveSa gazsadenis trasis Semovlas unda 

awarmoebdes brigada ori kacis SemadgenlobiT. qa-

laqis (dasaxlebis) gauSenebel nawilebSi, agreTve 

gzebis savali nawilis gareT, Tu gazsadenis  15 m-

ian zonaSi ar arsebobs Webi, sxva miwisqveSa  nagebo-

bebis (komunikaciebis) Semovla SeiZleba Seasrulos 

erTma pirma.

miwisqveSa foladis gazsadenebis teqnikuri 

gamokvleva xelsawyo-ebiT unda Catardes saizola-

cio safaris dazianebisa da gazis gaJonvis  adg-

ilebis gamovlenis mizniT 5 weliwadSi erTxel 

mainc. gazsadenze, romelic saWiroebs kapitalur 

remonts an Setanilia Secvlis gegmaSi, teqnikuri 

gamokvleva xelsawyoebiT unda Catardes weliwadSi 

erTxel mainc.

saizolacio safaris gamovlenili dazianebis 

adgilebSi, agreTve im ubnebze, sadac xelsawyoebis 

gamoyeneba gaZnelebulia industriuli dabrkolebe-

biT, vizualuri gamokvlevisaTvis unda gaiTxaros 

aranakleb 1,5 m sigrZis sakontrolo Surfebi, in-
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dustriuli dabrkolebebis zonaSi manawilebel 

gazsadenebze _ yovel 500 m-Si, Semyvan gazsadenebze 

_ yovel 200 m-Si.

miwisqveSa gazsadenis hermetulobis Semowmebis 

mizniT da gazis gaJonvis adgilebis gamosavlenad 

dasaSvebia WaburRilebis burRva. WaburRilebi gai-

yvaneba aranakleb 0,5 m manZilze gazsadenis kedli-

dan, yoveli 2 m-is Semdeg. 

xelsawyoebiT teqnikuri gamokvlevis Sedegad 

gazsadenze gamovlenili gazis gaJonvebi unda aR-

moifxvras saavario wesiT. moxetiale denebis saxi-

faTo gavlenis zonaSi da administraciuli, sazoga-

doebrivi da sacxovrebeli Senobebidan aranakleb 

15 m-is manZilze ganlagebul gazsadenebze saizo-

lacio safaris gamovlenili defeqtebi unda aR-

moifxvras erTi Tvis ganmavlobaSi, xolo danarCen 

SemTxvevebSi _ ara ugvianes sami Tvisa, maTi gamov-

lenidan.

gazmaregulirebeli sadgurebis, punqtebisa da 

danadgarebis eqspluataciisas unda Catardes:

a) teqnikuri momsaxureba _ 6 TveSi erTxel 

mainc;

b) mimdinare remonti _ gazmowyobilobis dama-

mzadeblebis mier dadgenil vadebSi, magram 12 TveSi 

erTxel mainc;

g) kapitaluri remonti (mowyobilobisa da 

sazomi xelsawyoebis Secvla, gaTbobis, ventila-

ciisa da ganaTebis sistemebis, Senobis remonti) _ 

daTvalierebebisa da mimdinare remontebis Sedegad 

Seqmnili sadefeqto uwyisebis safuZvelze.

gazmowyobilobis remontis SemTxvevisaTvis 

aucilebelia gaTvaliswinebuli iyos reducirebis 

sarezervo xazi an Semomvleli gazsadeni (bai pasi). 

bai pasis mowyoba gazis miwodebisas iseT danad-

garebze, romlebic gaTvlilia mxolod avtomatur 

reJimSi muSaobaze, saWiro araa. bai pasiT gazis mi-

wodeba dasaSvebia mxolod im drois ganmavlobaSi, 

romelic aucilebelia  mowyobilobisa da armatu-

ris  remontisaTvis.

gazmaregulirebeli sadgurebis (iq, sadac ar 

aris sadReRamiso morigeoba), punqtebisa da dan-

adgarebis eqspluataciisas unda Catardes teqni-

kuri daTvaliereba (Semovla) sawarmoo instruq-

ciiT dadgenili periodulobiT, rac uzrunvelyofs 

eqspluataciis usafrTxoebasa da saimedoobas. 

qalaqebisa da sxva dasaxlebuli  punqtebis 

gazmaregulirebeli sadgurebis, punqtebisa da dan-

adgarebis wnevis regulatorebidan sayofacxovrebo 

momxmareblebisaTvis misawodebeli gazis wneva ar 

unda aRematebodes 0,003 megpa (0,03 kgZ/sm2)-s.

gazis wnevis cvalebadoba gazmaregulirebeli 

sadgurebis, punqtebisa da danadgarebis gamosasv-

lelebze dasaSvebia muSa wnevis 10 %-is fargleb-

Si. muSa wnevis momatebis an Semcirebis gamomwvevi 

uwesivrobebi regulatorSi unda aRmoifxvras saa-

vario wesiT.

gazis miwodebis Sewyvetis SemTxvevaSi wnevis 

regulatoris muSaobaSi CarTva dasaSvebia mcveli 

Camketi sarqvlis amoqmedebis mizezebis gamovlenisa 

da uwesivrobis aRmosafxvrelad zomebis miRebis 

Semdeg.

mcveli sagdebi sarqveli (maT Soris, regula-

torSi CaSenebuli), unda uzrunvelyofdes gazis 

gadagdebas maqsimaluri muSa wnevis ara umetes 15 

%-iT gadametebisas regulatoris Semdeg. mcveli 

Camketi sarqvlis amoqmedebis zeda zRvari 25 %-ze 

metad ar unda aRematebodes gazis maqsimalur muSa 

wnevas regulatoris Semdeg. mcveli sarqvlebis 

amoqmedebis parametrebis Semowmeba unda moxdes 3 

TveSi erTxel mainc, agreTve mowyobilobis remon-

tis damTavrebis Semdeg.

mcveli sarqvlebis amoqmedebis parametrebis 

gamarTvisa da Semowmebis reJimma ar unda Secvalos 

gazis muSa wneva regulatoris Semdeg. mcveli 

sarqvlebis amoqmedebis parametrebis gamarTva da 

Semowmeba dasaSvebia wnevis regulatoris saSuale-

biT, Tu sarqvlis amoqmedebis  zeda zRvari ar aRe-

mateba 0,003 megpa (0,03 kgZ/sm2)-s. 

saTavsi, romelSic gayvanilia gazsadenebi da 

dadgmulia gazgamomyenebeli agregatebi da arma-

tura, unda iyos misawvdomi momsaxure personal-

isaTvis da Seesabamebodes proeqts. dauSvebelia am 

saTavsis  mTlianad an nawilobriv gamoyeneba sawyo-

bad, saxelosnod.

Siga gazsadenebsa da gazmowyobilobas unda 

Cautardes teqnikuri momsaxureba TveSi erTxel 

mainc, mimdinare remonti _ 12 TveSi erTxel mainc. 

mimdinare remonti gazmowyobilobas SeiZleba ar 

Cautardes yovelwlirad, Tu damamzadebeli qarxnis 

pasportSi (instruqciaSi) aris xangrZlivi saim-

edo muSaobis garantia da mocemulia ganmartebebi 

momsaxurebis reJimis Taobaze sagarantio vadis 

amowurvisas.

momsaxure personali valdebulia dauyovnebliv 

Sewyvitos gazis miwodeba:

a) gazmowyobilobasa da gazsadenebSi gazis ga-

Jonvis gamovlenisas;

b) eleqtroenergiis miwodebis Sewyvetisas;

g) Zabvis gaqrobisas distanciuri da avtoma-

turi marTvis mowyobilobaze, sazom xelsawyoebze;

d) avtomatizaciisa da signalizaciis mowyobi-

lobis sazom-sakontrolo xelsawyoebis uwesivro-

bisas;

e) mcveli sablokirebeli mowyobilobis da-

zianebisas;

v) dagazianebis SemTxvevaSi;

z) xanZris dros. 

dauSvebelia gazsadenis gamoyeneba sayrden kon-

struqciad da Camamiweblad. gazsadeni, romelic 

gazs awvdis  agregatebs, qvabebs da Rumelebs, gazis 

gaSvebisas unda gaqrevdes gaziT haeris mTlianad 

gamodevnamde. gaqrevis dro ganisazRvreba gaan-

gariSebiT an eqsperimentulad da naCvenebi unda 

iyos sawarmoo instruqciaSi. gaqrevis damTavre-

ba unda dadasturdes qvabis gazsadenSi Jangbadis 

Semcvelobis analiziT.
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dacvis saSualebebma dauyovnebliv unda 

Sewyvitos gazis miwodeba danadgarze mowyobi-

lobis muSaobaSi sakontrolo parametrebis mixed-

viT cvlilebebis warmoqmnisas.

gazmowyobilobis remontis, sacecxleebisa da 

gazsatarebis daTvalierebisa da remontis win, 

agreTve sezonuri moqmedebis danadgarebis gaCerebi-

sas gazmowyobiloba gazsadenidan unda gamoirTos 

gamomrTveli armaturis Semdeg saxSobis dayenebiT.

mSenebloba damTavrebuli gare gazsadenebi 

unda gamoicados simtkiceze da hermetulobaze. 

gare gazsadenebis simtkiceze da hermetulobaze 

gamocdamde saWiroa maTi Siga siRruis gawmenda. 

gawmendis xerxi ganisazRvreba samuSaoTa warmoebis 

proeqtiT. Siga gazsadenebisa da gazmaregulirebe-

li sadgurebis, punqtebisa da danadgarebis gazsad-

enebis gawmenda unda moxdes montaJis dawyebamde.

erTdroulad gamosacdeli gazsadenebis sigrZe  

ar unda aRematebodes Semdeg sidideebs:

a) 200 mm-mde CaTvliT diametris gazsadenebi-

saTvis _ 6 km;

b) 200 mm-ze meti 400 mm-mde CaTvliT diame-

tris gazsadenebisaTvis_ 4km;

g) 400 mm-ze meti diametris gazsadenebisaTvis 

_ 3km.  

Siga gazsadenebis simtkiceze gamocda unda 

Catardes gamorTuli mowyobilobiT, Tu es mowyobi-

loba ar aris gaTvlili gamosacdel wnevaze. simt-

kiceze gamocdis Sedegebi CaiTvleba dadebiTad, Tu 

gamocdis periodSi wneva ucvlelia (ar aris xil-

uli wnevis dacema manometrze). hermetulobaze ga-

mocdis Sedegebi CaiTvleba dadebiTad, Tu gamocdis 

periodSi wnevis faqtobrivi dacema ar aRemateba 

dasaSvebs da daTvalierebisaTvis misawvdom adgile-

bSi ar gamovlinda gaJonvebi. gazsadenis simtkiceze 

pnevmatikuri gamocdisas defeqtebis Zebna sapnis 

emulsiiT dasaSvebia Catardes mxolod hermetulo-

baze gamocdis normamde wnevis Semcirebis Semdeg.

0,3 megpa (3 kgZ/sm2)-ze meti wnevis miwiszeda 

gazsadenebi simtkiceze gamoicdeba wyliT. dasaS-

vebia haeriT gamocdac, Tu miRebuli iqneba usaf-

rTxoebis specialuri zomebi.

pasuxismgebloba sacxovrebel saxlebSi gazis 

sayofacxovrebo xelsawyoebis usafrTxo eqsplua-

taciaze ekisrebaT mobinadreebs, xolo zedamxedv-

elobas saxlSiga gazsadenebisa da gazis mowyobi-

lobis usafrTxo eqspluataciaze awarmoebs gazis 

meurneoba.

umciresi usafrTxo manZilebi miwisqveSa gazsad-

enebidan Senoba-nagebobebamde samrewvelo sawarmos 

teritoriaze mocemulia cxrilSi 1, xolo man-

Zilebi miwisqveSa sainJinro qselebidan Senoba-

nagebobebamde _ cxrilSi 2.

                                                                                                                              cxrili 1 cxrili 1 

     umciresi dasaSvebi manZilebi samrewvelo sawarmos teritoriaze     umciresi dasaSvebi manZilebi samrewvelo sawarmos teritoriaze

            miwisqveSa gazsadenebidan Senoba-nagebobebamde             miwisqveSa gazsadenebidan Senoba-nagebobebamde 

gazis wneva gaz- 

sadenSi megpa

(kgZ/sm2) 

Uumciresi manZili miwisqveSa qselebidan, m
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dabali 0,005 (0,05) 

-mde CaTvliT 2 1 3,8 2,8 1,5 1 1 5 10

saSualo 0,005 (0,05)-

ze meti 0,3 (3)-mde 

CaTvliT

 4 1 4,8 2,8 1,5 1 1 5 10

maRali

0,3 (3)-ze meti 0,6 

(6)-mde CaTvliT 7 1 7,8 3,8 2,5 1 1 5 10

0,6 (6)-ze meti 1,2 

(12)-mde CaTvliT

 10 1 10,8 3,8 2,5 1 1 5 10
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administraciuli da sazogadoebrivi Senobebis, 

komunalur-sayofacxovrebo obieqtebis da sacxov-

rebeli Senobebis gazsadenebisa da gazmowyobi-

lobis teqnikuri momsaxureba unda Catardes ga-

zis meurneobis sawarmos mier. xelsawyoebi da 

aparatebi, romelTac aqvT gazis gaJonvebi, uwesiv-

ro usafrTxoebis avtomatikis saventilacio da 

kvamlsadeni sistemebi an, Tu isini TviTneburadaa 

CarTuli, unda gamoirTos saxSobis dayenebiTa da 

aqtis gaformebiT.

saventilacio da kvamlsarini sistemebi eqvemde-

bareba periodul Semowmebas:

a) sam TveSi erTxel mainc, Tu kvamlsadenebi 

agurisaa;

b) Tormet TveSi erTxel mainc, Tu kvamlsadene-

bi, agreTve saventilacio arxebi agebulia azbestce-

mentis, Tujis, betonis mxurvalmedegi  specialuri 

blokebisagan;

                                                        cxrili 2                                                        cxrili 2

manZili (gegmaSi) miwisqveSa sainJinro qselebisagan Senoba-nagebobamdemanZili (gegmaSi) miwisqveSa sainJinro qselebisagan Senoba-nagebobamde

gazis wneva 

gaxsadenSi megpa 

(kgZ/sm2)

umciresi manZili miwisqveSa qselebidan, m
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dabali 0,005 

(0,05)-mde 

CaTvliT

2 1 3,8 2,8 1,5 1 1 5 10

saSualo 0,005 

(0,05)-ze meti 

0,3 (3)-mde 

CaTvliT

   4 1 4,8 2,8 1,5 1 1 5 10

maRali

0,3 (3)-ze meti 

0,6 (6)-mde 

CaTvliT

7 1 7,8 3,8 2,5 2 1 5 10

0,6 (6)-ze meti 

1,2 (12)-mde 

CaTvliT

   10 1 10,8 3,8 2,5 2 1 5 10

g) gaTbobis sezonis win _ sezonurad momuSave 

gazis xelsawyoebisa da aparatebis kvamlsadenebi.

gazsadenebis da nagebobebis eqspluataciisas 

momsaxure personalis mxridan usafrTxoebis we-

sebis dacva mniSvnelovnad uwyobs xels gazis meur-

neobaSi teqnikuri usafrTxoebis donis amaRlebas, 

adamianis sicocxlis, janmrTelobisa da garemos 

dacvis sakiTxebis gaumjobesebas.

              

literatura
1. a. anjafariZe, a. beJaniSvili, g. bucxrikiZe, n. 

nebieriZe. usafrTxo-ebis wesebi gazis meurneobaSi. 

saqarTvelos kanonTa wignisa da saqarTvelos 

sakanonmdeblo macnes redaqcia. Tbilisi, 2002. 135 

gv.
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БЕЖАНИШВИЛИ  А.Г.
ТРЕБОВАНИЯ ТЕХНИЧЕСКОЙ  
БЕЗОПАСНОСТИ  К ГАЗОПРОВОДАМ, 
ГАЗООБОРУДОВАНИЮ  И СТРОЕНИЯМ

В работе рассмотрены требования тех-
нической безопасности к внешним и внутренным 
газопроводам, газорегулирующим станциям, 
пунктам и установкам, внутренным газопроводам 
и газооборудованию промышленных и сельско-
хозяйственных предприятий, адми-нистративных, 
общественных, жилищних зданий и коммунально-
бытовых объектов. Описаны требования безопас-
ности при эксплуатации газорегулирующих 
станций, пунктов и установок, а также вопросы 
обхода, технического исследования инстру-
ментами, текущего и капитального ремонта 
газопроводов. Даны наименьшие допустимые 
расстояния от подземных газопроводов до зданий 
и строений на территории производственного 
предприятия.

BEZHANISHVILI A.
REQUESTS OF TECHNICAL SAFETY 
FOR GAS-PIPES, GAS-EQUIPMENT 
AND BUILDINGS

 Requests of technical safety for external and 
internal gas-pipes, gas regulation stations, points and 
installations, internal gas-pipes and gas equipment of 
industrial and agricultural enterpises, administrative, 
public, housing buildings and communal-domestic 
objects are considered. Requests of safety during  
gas regulation stations, points and installations 
exploitation, as well as problems of patrolling, technical 
investigation with tools, running and overhaul repair 
of gas-pipes are described. The least possible distances 
from underground gas-pipes to buildings at the 
territory of enterprise are given. 

uak 622.8 : 614.8

akad. doqtori a. beJaniSvili, akad. doqtori n. arudaSvili, 
akad. doqtori z. gordeziani, m. megreliZe

sabados miwisqveSa wesiT damuSavebisas eleqtroteqnikuri 
meurneobis usafrTxo eqspluataciis Sesaxeb

naSromSi ganxilulia sasargeblo wiaRiseu-naSromSi ganxilulia sasargeblo wiaRiseu-

lis sabados miwisqveSa wesiT damuSavebisas ele-lis sabados miwisqveSa wesiT damuSavebisas ele-

qtroteqnikuri meurneobis usafrTxo eqspluata-qtroteqnikuri meurneobis usafrTxo eqspluata-

ciis  zogadi moTxovnebi. aRniSnulia, rom saSaxto ciis  zogadi moTxovnebi. aRniSnulia, rom saSaxto 

eleqtromowyobilobam da eleqtromomaragebis sis-eleqtromowyobilobam da eleqtromomaragebis sis-

temebma unda uzrunvelyos  SaxtSi momuSaveTa ele- temebma unda uzrunvelyos  SaxtSi momuSaveTa ele- 

qtrousafrTxoeba, agreTve, uzrunvelyofili unda qtrousafrTxoeba, agreTve, uzrunvelyofili unda 

iyos eleqtrodanadgarebis afeTqebausafrTxoeba da iyos eleqtrodanadgarebis afeTqebausafrTxoeba da 

Saxtis xanZarusafrTxoeba. ganxilulia Saxtis ele-Saxtis xanZarusafrTxoeba. ganxilulia Saxtis ele-

qtrodanadgarebis marTvisa da dacvis, kavSirisa da qtrodanadgarebis marTvisa da dacvis, kavSirisa da 

signalizaciis sistemebis usafrTxo muSaobasTan da-signalizaciis sistemebis usafrTxo muSaobasTan da-

kavSirebuli sakiTxebi. kavSirebuli sakiTxebi. 

sasargeblo wiaRiseulis sabadoebis miwisqve-

Sa wesiT damuSavebisas eleqtrodanadgarebi unda 

akmayofilebdes Semdegi normatiuli aqtebis 

moTxovnebs: saqarTvelos mTavrobis 2013 wlis 31 

dekembris #  449 dadgenileba `naxSiris Saxtebis 

usafrTxoebis Sesaxeb teqnikuri reglamentis  

damtkicebis Taobaze~, agreTve  `eleqtrodanad-

garebis  mowyobis wesebs~.

mSenebare da sarekonstruqcio Saxtebis ele-

qtromomarageba_eleqtroenergiis gadacema, ga-

nawileba da gardaqmna unda ganxorcieldes mi-

wisqveSa denmimRebebis gankerZoebuli kvebis 

sqemebis Sesabamisad. SaxtSi akrZalulia yrud 

Camiwebuli neitraliani eleqtromomaragebis 

sistemis gamoyeneba. gamonaklisia specialuri 

transformatori, romelic gamoiyeneba elmavlebis 

sakontaqto qselebis gardamqmneli mowyobilobis 

kvebisaTvis. sxva momxmareblebis da mowyobilobis 

aseT transformatorebTan mierTeba akrZalulia. 

miwisqveSa danadgarebSi gamoyenebuli unda iqnes 

aparati (gaJonvis rele), romelic avtomaturad 

gamorTavs qsels denis saxifaTo gaJonvis dros, 

agreTve adamianis dengamtar nawilebTan Sexebisas. 

dasaSvebia 36 v-mde Zabvis eleqtromowyobilobis, 

agreTve naperwkalusafrTxo wrediani eleqtro-

mowyobilobis da satelefono kavSiris aparatu-

ris eqspluatacia gaJonvis releTi dacvis gareSe.

1000 v Zabvis eleqtromomaragebis distanciuri, 

telemeqanikuri da avtomaturi marTva nebadarTu-

lia mxolod iseTi blokirebis arsebobisas, ro-

melic maqsimaluri denisgan dacvis amoqmedebisas 

da miwis mimarT izolaciis winaRobis Semcirebis 

SemTxvevaSi ar dauSvebs xazis da eleqtromim-

Rebis mkvebavi fideris ganmeorebiT CarTvas.

Tu centralur miwiszeda qvesadgurs ar em-

saxureba operatiuli personali, samTo dispet-

CerTan unda arsebobdes mokled SerTvisgan dac-

vis amoqmedebis signalizacia. gvirabebSi kabelebis 

gamocdis mizniT samuSaoebis warmoebisas meTanis 

Semcveloba ar unda aRematebodes erT procents. 

akrZalulia:

a) eleqtromowyobilobis eqspluatacia da-

zianebuli marTvis, dacvis sqemebis da kabelis 

SemTxvevaSi;
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b) gamouyenebeli (sarezervos garda) ele-

qtruli qselis Zabvis qveS datoveba;

g) afeTqebausafrTxo eleqtromowyobilobis 

garsis xufebis gaReba an moxsna Zabvis winaswari 

moxsnis da meTanis koncentraciis gazomvis gareSe.

gvirabSi eleqtroenergiis  gadasacemad da gas-

anawileblad gamoyenebuli unda iqnes saSaxto ka-

belebi uwvavi garsacmiT:

a) kapitalur da ZiriTad, vertikalur da 450-

ze metad daxril gvirabebSi. horizontalur da 

450-mde daxril gvirabebSi dasaSvebia lentur-ja-

vSniani kabelebis gamoyeneba, xolo gamSveb aparat-

Tan stacionaruli eleqtroZravas moqnili dae-

kranebuli kabeliT mierTeba, Tu Zravas Sesayvani 

quro gaTvaliswinebulia mxolod moqnili ka-

belisaTvis;

b) saubno gadasatani qvesadguris da manawile-

beli punqtis misaerTeblad dasaSvebia moqnili 

daekranebuli kabeliT manawilebeli punqtis mi-

erTeba;

g) gadasatani manqanis  da meqanizmis, agreTve 

ganaTebis qselisaTvis _ moqnili daekranebuli ka-

belebi. dasaSvebia ganaTebis qselisaTvis aradae-

kranebuli moqnili kabelis droebiTi gamoyeneba;

d) stacionaruli ganaTebis qselisaTvis _ 

javSniani kabeli tyviis an plastmasis garsiT, 

agreTve moqnili daekranebuli kabeli.

vertikalur da 450-ze meti daxris gvirabeb-

Si sakontrolo da marTvis axali stacionaruli 

wredebis gayvanisas gamoyenebuli unda iqnes mav-

Tulis javSniani kabelebi. 

naperwkalusafrTxo marTvis wredebis, signal-

izaciis, telekontrolis  da dispetCerizaciisaT-

vis dasaSvebia calkeuli saSaxto satelefono ka-

belebis da kavSiris sakabelo xazebis Tavisufali 

ZarRvebis gamoyeneba. NnaperwkalusafrTxoebis 

uzrunvelyofis SemTxvevaSi dasaSvebia 24 v-mde 

Zabvis signalizaciis da eleqtrodanadgarebis ava-

riuli gaCerebis xazebisaTvis SiSveli sadenebis  

(aluminis garda) gamoyeneba.

marTvis wredebis, kavSiris, signalizaciis da 

adgilobrivi ganaTebisaTvis dasaSvebia Zaluri 

kabelis damxmare ZarRvebis gamoyeneba. naper-

wkalusafrTxo wredisaTvis Zaluri kabelis 

damxmare ZarRvebis gamoyeneba dasaSvebia mxolod 

ekranirebul kabelSi. Saxtis gvirabSi, WaurSi da 

zedapirze arsebul afeTqebasaSiS SenobaSi akrZa-

lulia yvela daniSnulebis (Zaluri, sakontrolo 

da sxva) aluminisZarRvebiani an aluminisgarsiani 

kabelebis gamoyeneba, agreTve kabelebis gadabma af-

eTqebausafTxo mowyobilobis gareSe. 

dasaSvebia moqnili kabelebis Stefselis 

quroebiT erTmaneTTan  SeerTeba, Tu muSaobis pro-

cesi moiTxovs danadgaris gaTiSvas. 

1000 v-mde Zabvis mkvebavi sakabelo qselisaTvis, 

romelSic gadis momxmarebelTa jamuri datvirT-

vis deni, gamoyenebuli unda iqnes erTnairi kveTis 

kabelebi. dasaSvebia sxvadasxva kveTis ZarRvebiani 

kabelebis gamoyeneba, Tu ganStoebebis yvela  ubani 

uzrunvelyofili iqneba mokled SerTvis denisgan 

dacviT.

manqanisaTvis, romelsac aqvs kabelCamwyobi an 

sxva msgavsi mowyobiloba, dasaSvebia moqnili ka-

belis gayvana gvirabis sagebze. Zabvis qveS myofi 

moqnili kabeli unda daikidos im simaRleze, rom 

vagonetis relsidan gadavardnis SemTxvevaSi kabe-

li ar daziandes. akrZalulia xveulas da rvianis 

mdgomareobaSi myofi moqnili kabelis Zabvis qveS 

datoveba. aRniSnuli akrZalva ar vrceldeba dae-

kranebul kabelze uwvavi garsiT, romlis eqsplu-

atacia gaTvaliswinebulia xveulad an dolze. 

am SemTxvevaSi deniT datvirTva nominalurTan 

SedarebiT unda Semcirdes 30 %-iT.

SaxtSi kabelebi unda Camoikidos iseT simaR-

leze, sadac nakleb savaraudoa meTanis Sreobrivi 

dagroveba. gvirabSi kavSiris, signalizaciis da 

SiSveli sadenebis gayvana unda moxdes Zaluri ka-

belebisagan aranakleb 0,2 m-is daSorebiT. SiSveli 

sadenebi gayvanili unda iqnes izolatorebze. 

AakrZalulia gvirabis erT mxares eleqtroka-

belebis da saventilacio milsadenis gayvana. 

eleqtruli manqanebisa da mowyobilobis kvebi-

saTvis gamoyenebuli Zabva  ar unda aRematebodes:

a) eleqtroenergiis stacionaruli mimRebis, 

gadasatani qvesadgurisa da transformatorisaT-

vis, agreTve Wauris gayvanisas _ 6000 v-s;

b) xelis eleqtroburRisaTvis _ 127 v-s;

g) kompleqturi manawilebeli mowyobilobis 

distanciuri marTvis da signalizaciis  wredebi-

saTvis _ 36 v-s;

d) stacionaruli da moZravi manqanebisa da 

meqanizmebis marTvis wredebisaTvis _ 36 v-s.

airis da mtvris afeTqebis mxvriv saSiSi 

Saxtis gvirabebSi gamoyenebuli elmavali unda 

iyos saSaxto afeTqebausafrTxo Sesrulebis. amas-

Tan, III da zekategoriis (ix. cxrili 1) airiani 

Saxtebis haeris gamomavalWavlian da Cixur gvi-

rabebSi, romlebic niavdeba adgilobrivi ganiavebis 

ventilatoriT, elmavalze gaTvaliswinebuli unda 

iyos meTanis Semcvelobis kontrolis gadasatani 

(individualuri) avtomaturi xelsawyo.

airis mxriv saSiS I da II kategoriis da mt-

versaSiSi Saxtebis sufTa  haerisWavlian sa-

zid gvirabebSi dasaSvebia saSaxto gaZlierebuli 

Sesrulebis eleqtromowyobilobis gamoyeneba, 

romelSic gaTvaliswinebulia eleqtruli rkalis 

da Zlieri gaxurebis SemzRudveli saSualebebi. 
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                                                                                                                              cxrili 1cxrili 1

        Saxtis kategoria meTanis gamoyofis mixedviT        Saxtis kategoria meTanis gamoyofis mixedviT

Saxtis kategoria meTanis gamoyofis mixedviT fardobiTi meTansiuxve, m3/t

           

I

II

III

          zekategoriis 

uecari gamotyorcnis mxriv saSiSi

          

5-mde

5-10

10-15

15 da meti, sufliaruli gamoyofa naxSirisa da 

airis uecari gamotyorcnis mxriv saSiSi fenebi, 

agreTve gamotyorcnis mxriv saSiSi qanebi

gankerZoebuli ganiavebis samuxtav kameraSi 

gamoyenebuli unda iyos saSaxto gaZlierebuli 

Sesrulebis eleqtromowyobiloba. ugazo,   mtvris 

afeTqebis mxriv saSiSi Saxtis gvirabebSic SeiZleba 

agreTve aseTi mowyobilobis gamoyeneba. 

WaurSi, Wauris mimdebare sufTa haerisWavlian 

gvirabebSi da stacionaruli danadgarebis kameraSi, 

romelic niavdeba sufTa haeris WavliT saerTo-sa-

Saxto depresiis xarjze, dasaSvebia saSaxto norm-

aluri Sesrulebis eleqtromowyobilobis gamoy-

eneba.

airis da mtvris mxriv saSiSi Saxtis saventi-

latoro da kaloriferuli danadgarebis, amwevi da-

nadgaris SenobebSi dasaSvebia saerTo daniSnulebis 

eleqtomowyobilobis gamoyeneba im pirobiT, Tu am 

SenobebSi ar xvdeba saSaxto haeri da naxSiris 

mtveri.

wevis qvesadgurSi  da saelmavlo wevis 

dasamuxt danadgarze unda ganxorcieldes gadat-

virTvisgan, gaJonvis denisgan da gardamqnelebSi, 

transformatorebsa da sakontaqto qselis mkvebav 

mierTebebSi mokled SerTvis denisagan dacva drois 

dayovnebis gareSe.

     kontaqturi elmavliT zidvisas dasaSvebia 

araumetes 600 v Zabvis mudmivi denis gamoyeneba.

SaxtSi, sadac gamoiyeneba eleqtroafeTqeba, yve-

la liandagi, romelic araa gankuTvnili kontaq-

turi elmavliT zidvisaTvis, dengamtar relsebTan 

Sexebis adgilebSi unda iyos maTgan  eleqtrulad 

izolirebuli or wertilSi mainc. relsis Tavidan 

sakontaqto sadenis dakidebis simaRle unda iyos, 

sul cota, 1,8 m, xolo manZili sakontaqto sadensa 

da samagris uRels Soris unda iyos, sul cota, 

0,2 m.

samrewvelo moednis teritoriaze sakontaqto 

sadeni unda daikidos relsis Tavidan, sul cota, 

2,2 m simaRleze im pirobiT, rom sazidi gzebi ar 

gadakveTen satransporto da qveiTad mosiaruleTa 

gzebs. Tu sakontaqto qseli ramdenime qvesadguri-

dan ikvebeba, misi TiToeuli ubani, romelic calke 

qvesadguridan iRebs kvebas, sxvebisgan unda iyos 

izolirebuli.

sakontaqto sadeni gvirabis remontis, zomagrZe-

li masalebis da mowyobilobis CamotvirTvis (dat-

virTvis) adgilebSi da dasajdom baqnebze am sa-

muSaoebis Sesrulebis da adamianebis Casxdomis 

(gadmosvlis) dros unda gamoirTos. im gvirabebis 

gadakveTebze, romlebiTac adamianebi gadaadgildebi-

an, agreTve lavidan da sxva gvirabebidan adamianebis 

gamosvlis adgilebSi gaTvaliswinebuli unda iyos 

sakontaqto sadenis ubnis gamorTvis saSualebebi.

miwisqveSa kameraSi unda iyos gisosiani kari 

Camketi mowyobilobiT. kameris kari, sadac momsax-

ure personali ar imyofeba, unda iketebodes. 10 

m-ze meti sigrZis kamerebs unda hqondes ori ga-

sasvleli mainc kameris maqsimalurad daSorebul 

nawilebSi.

akrZalulia gadasatani satransformatoro 

qvesadguris dadgma relsebian qanobSi, garda ba-

rieriT da saWeriT aRWurvili niSis da Cixuri 

Sesasvlelisa.

1000 v-ze meti Zabvis miwisqveSa qselSi mk-

vebavi xazebi, transformatorebi (gadasatani qves-

adgurebi) da eleqtroZravebi daculi unda iyos 

mokled SerTvis denisa da miwaze gaJonvisagan. mi-

wisqveSa centraluri qvesadguris mkvebav xazebze 

dasaSvebia maqsimaluri denisagan dacvis gamoyeneba 

drois dayovnebiT da myisieri gamorTvis moqmede-

biT. dacva unda moicavdes  miwisqveSa centraluri 

qvesadguris salteebis nakrebs. eleqtroZravasTvis 

gaTvaliswinebuli unda iyos gadatvirTvis denisgan 

dacva da minimalur- nulovani dacva.

dacvis moqmedebis Sedegad qselis gaTiSvisas 

dasaSvebia erTjeradi moqmedebis avtomaturi gan-
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meorebiTi CarTvis mowyobilobis, agreTve rezer-

vis avtomaturi CarTvis mowyobilobis gamoyene-

ba, Tu mkvebav xazebsa da eleqtromowyobilobaze 

maTi izolaciis dazianebisas da mokled SerTvis 

SemTxvevaSi gaTvaliswinebulia Zabvis miwodebis 

gamTiSveli blokirebis aparatura.

miwisqveSa eleqtromimRebebis WaburRilebidan 

kvebisas dasaSvebia WaburRilis qveS, misgan arau-

metes 10 m-Si, gaJonvis denisgan dacvis aparatiT 

aRWurvili avtomaturi safidero amomrTvelis day-

eneba. gaJonvis denisgan dacvis aparatis amoqmedebi-

sas SeiZleba miwiszeda eleqtromimRebebi  da kabe-

li WaburRilSi ar gaiTiSos, Tu qselis izolaciis 

kontrolis  mowyobiloba zedapirzea ganTavsebuli 

da gavlenas ar axdens  dacvis aparatis muSaoba-

ze, xolo eleqtromimRebebi kabelebis saSualebiT 

mierTebulia da uSualo kavSiri aqvT Saxtis ele-

qtromimRebebTan.

ubnis eleqtromomarageba unda ganxorcieldes 

gadasatani satransformatoro qvesadguriT, manawi-

lebel qselTan mierTebuli kompleqturi manawi-

lebeli mowyobilobis gamoyenebiT. dasaSvebia erT 

kompleqtur manawilebel mowyobilobaze ramdenime 

gadasatani qvesadguri� an transformatoris mier-

Teba, romlebiTac ikvebeba ubnis teqnologiurad 

dakavSirebuli manqanebi. calkeul SemTxvevebSi ub-

nis eleqtromomarageba SeiZleba ganxorcieldes 

stacionaruli saubno qvesadguridan. Saxtis zed-

apiridan ubans eleqtroenergia SeiZleba miewodos 

WaburRiliT. amasTan, saSaxto gadasatani qvesadgu-

ris Saxtis zedapirze ganTavsebisas gamoyenebuli 

unda iyos gadametZabvisagan dacvis saSualebebi da 

dayenebuli unda iqnes mexsaridebi. 

III da zekategoriis Saxtis haeris gamomavalWa-

vlian gvirabSi dadgmuli gadasatani qvesadgurisa 

da transformatoris qselTan misaerTeblad gamoye-

nebuli unda iqnes izolaciis kontrolis (miwasTan 

fardobiT) mafrTxilebeli aparatebiT da naperw-

kalusafrTxo wredebis distanciuri marTviT aR-

Wurvili kompleqturi manawilebeli mowyobiloba. 

dasaSvebia kompleqturi manawilebeli mowyobilobis 

telemeqanikuri marTva samTo dispetCeris marTvis 

pultidan. kompleqturi manawilebeli mowyobiloba 

unda daidgas sufTa haerisWavlian kameraSi.

akrZalulia iseTi sqemis gamoyeneba, romlis sa-

SualebiTac SesaZlebelia manqanis amuSaveba an mis-

Tvis Zabvis miwodeba erTdroulad ori an meti 

marTvis pultidan. aRniSnuli moTxovna ar vrcel-

deba adgilobrivi ganiavebis ventilatoris marTvis 

sqemaze. lavaSi gaTvaliswinebuli unda iqnes kon-

veieris gaCerebis SesaZlebloba kombainis marTvis 

da specialuri pultebidan. 

Camiwebas eqvemdebareba eleqtrodanadgarebis 

liTonuri  nawilebi, agreTve eleqtruli danadga-

rebiT da gayvanilobiT aRWurvil gvirabSi ganlage-

buli milsadeni, sasignalo gvarli da sxva.

airis da mtvris mxriv saSiS SaxtebSi statiku-

ri eleqtrobis dagrovebisgan dasacavad Camiwebuli 

unda iqnes calkeuli saventilacio liTonuri 

milsadeni da pnevmatikuramZraviani ventilato-

ri, agreTve lenturi konveierebis  gamoyenebisas, 

konveierebis liTonis korpusebi. es moTxovna ar 

vrceldeba liTonis samagrze, dengaumtar relsze, 

sakontaqto elmavliT zidvisas gawovis kabelis 

garsze da kabelis sakid liTonis  mowyobilobaze.

gvirabSi unda moewyos Camiwebis saerTo qseli, 

romelsac unda miuerTdes yvela Casamiwebeli obie-

qti. dauSvebelia Camiwebis mowyobilobis mimdev-

robiT CarTva. Zabvis sididis miuxedavad, Camiwebis 

saerTo qseli unda Seiqmnas  liTonis garsis da 

kabelis Casamiwebeli ZarRvebis erTmaneTTan uwy-

veti eleqtruli SeerTebis  mTavar da adgilobriv 

CamamiweblebTan maTi mierTebis gziT. amasTan, sakon-

taqto elmavliT zidvisas Camiwebis saerTo qsels 

wevis qvesadgurTan unda miuerTdes dengamtari 

relsebi, romlebic sakontaqto qselis ukusadenad 

gamoiyeneba.

SaxtSi ramdenime horizontis arsebobisas mTa-

var Camamiweblebs unda miuerTdes TiToeuli ho-

rizontis Camiwebis saerTo qseli. am mizniT da-

saSvebia horizontebs Soris gayvanili Zaluri 

kabelis javSnis gamoyeneba. Tu aseTi kabeli ar 

arsebobs, horizontis Camiwebis saerTo qselis mTa-

var CamamiwebelTan mierTeba unda ganxorcieldes 

specialurad gayvanili gaSiSvlebuli gamtaris sa-

SualebiT.

SaxtSi mTavari Camamiweblebi unda moewyos 

zumpfebsa da wyalsakrebebSi. WaburRilebSi gay-

vanili kabelebiT Saxtis eleqtromomaragebisas 

SesaZlebelia mTavari Camamiweblebis mowyoba ze-

dapirze an Saxtis wyalsakrebebSi. amasTan, erT-

erT mTavar Camamiweblad SeiZleba gamoyenebuli 

iqnes WaburRilis samagri mili. SaxtSi unda moe-

wyos sxvadasxva adgilze ganlagebuli, sul cota, 

ori Camamiwebeli, romlebic erTmaneTs Caenacvleba 

erT-erTi Camamiweblis daTvalierebis, wmendis da 

remontis dros.

amosaRebi blokebis damoukidebeli eleqtromo-

maragebisas, rodesac araa gaTvaliswinebuli mTa-

vari wyalamoRvra, mTavari Camamiweblebi unda mo-

Tavsdes zumpfebSi an wyliT Sevsebul specialur 

WaSi. Strekis wyalsarin RarakSi an sxva adgile-

bSi adgilobrivi CamamiweblisaTvis unda moewyos 

xelovnuri Camamiwebeli. adgilobriv Camamiweblad 

dasaSvebia liTonis CarCosebri an ankeruli sa-

magris gamoyeneba.

liTonis korpusian sakabelo quros (garda ga-

dasatani manqanis mkvebavi, moqnili kabelis maerTeb-
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lisa) unda hqondes Saxtis Camiwebis saerTo qselTan 

mierTebuli adgilobrivi Camiweba. sakontaqto el-

mavliT zidvisas relsebis uSualo siaxloves mud-

mivi denis eleqtrodanadgaris Camiweba unda moewyos 

Casamiwebeli korpusis im relsebTan mierTebiT, rom-

lebic gamoyenebulia sakontaqto qselis ukusadenad.

gadasatani manqanis, sangrevis konveieris, sangre-

vis piras dadgmuli eleqtruli aparatis, moqni-

li kabeliT qselTan mierTebuli sanaTis, agreTve 

sarelso gadasaadgilebel platformaze dadg-

muli eleqtromowyobilobis (gadasatani qvesad-

guris garda) korpusebis Camiweba unda moewyos 

mkvebavi kabelebis Camiwebis ZarRvebis saSuale-

biT da Camiwebis saerTo qselTan maTi mierTebiT. 

Camiwebis ZarRvi orive mxridan unda miuerTdes 

sakabelo quros da Sesayvani mowyobilobis Sida 

Camamiweblis momWerebs. nebismier CamamiwebelTan 

gazomili Camiwebis qselis saerTo gardamavali wi-

naRoba ar unda aRematebodes 2 oms.

Saxtis zedapirul da miwisqveSa sawarmoo 

moedanze ganaTebuli unda iyos yvela samuSao ad-

gili. amwevi danadgaris, mTavari ganiavebis venti-

latoris, sakompresoros, Waurebis Saxtzeda da 

administraciul-sayofacxovrebo SenobebSi gaT-

valiswinebuli unda iyos avtonomiuri kvebis wy-

aroTi uzrunvelyofili avariuli ganaTeba. yvela 

zemoCamoTvlil (garda amwevi danadgaris) SenobaSi 

dasaSvebia avariuli ganaTebisaTvis individualuri 

akumulatoruli sanaTis gamoyeneba. mosamzadebeli 

gvirabis sangrevispira sivrce gvirabgamyvani komple-

qsiT an kombainiT gayvanisas unda ganaTdes maTSi 

CaSenebuli sanaTebiT.

miwisqveSa sanaTi danadgarebis kvebis Zabva ar 

unda aRematebodes 220 v-s. akumulatoruli sana-

Ti unda iyos daluquli. SaxtSi sanaTis gaxsna 

akrZalulia. burRva-afeTqebiTi samuSaoebis ubnis 

momuSaveTa sanaTebi gamoyofili unda iyos calke 

jgufad da unda emsaxurebodes mxolod salampes 

personali.

salampes yvela saTavss unda hqondes saerTo 

da adgilobrivi momden-gamwovi ventilacia. salampe 

aRWurvili unda iyos hermetuli da Sevsebadi aku-

mulatoruli batareeebis eqspluataciaze gaTvli-

li avtomaturi samuxtavi sadguriT. 

Saxts unda hqondes konstruqciulad SeTav-

sebadi kavSiris da signalizaciis Semdegi saxeobebi:

a) kavSiris sistema (aparatebis dadgmis adg-

ilebi unda ganisazRvros proeqtiT);

b) saerTo-saSaxto avariuli mauwyebeli sig-

nalizacia, romelic gvirabebSi unda uzrunvel-

yofdes miwisqveS myofi adamianebisaTvis avariis 

Sesaxeb Saxtidan gadacemuli Setyobinebis Saxtis 

zedapirze miRebas da avariis likvidaciasTan da-

kavSirebuli molaparakebebis warmoebis da miTiTe-

bebis avtomaturad Caweras magnitofonze;

g) teqnologiur ubnebze  (aweva, transporti, 

sawmendi sangrevebi da sxva) adgilobrivi da ma-

frTxilebeli signalizacia;

d) samsaxurebrivi gadalaparakebis registra-

tori.

saSaxto galebiT awevisas galebi aRWurvili 

unda iyos samanqano ganyofilebasTan kavSiris sa-

SualebiT. qseluri kvebis kavSiris mowyobilobas 

unda hqondes sarezervo avtonomiuri wyaro, ro-

melic uzrunvelyofs mis muSaobas, sul cota, 3 

sT-is ganmavlobaSi.

БЕЖАНИШВИЛИ А.Г.,  АРУДАШВИЛИ Н. В., 
ГОРДЕЗИАНИ З. А.,   МЕГРЕЛИДЗЕ М.Ш.
О БЕЗОПАСНОЙ ЭКСПЛУАТАЦИИ    
ЭЛЕКТРОТЕХНИЧЕСКОГО   ХОЗЯЙСТВА 
ПРИ  РАЗРАБОТКЕ  МЕСТОРОЖДЕНИЯ 
ПОДЗЕМНЫМ   СПОСОБОМ

В работе рассмотрены общие требования 
безопасной эксплуатации электротехнического 
хозяйства  при разработке  месторождения  
полезного  ископаемого подземным способом. 
Отмечено,  что шахтное электрооборудование и 
системы электроснабжения должны обеспечить 
электробезопасность людей, работающих 
в шахте, также должна быть обеспечена 
взрывобезопасность электроустановок и пожаро-
безопасность всей шахты. Рассмотрены  вопросы, 
связанные  с  безопасной  работой систем управ-
ления и защиты, связи   и сигнализации шахтных 
электроустановок.

BEZHANISHVILI  A. , ARUDASHVILI  N.,  
GORDEZIANI  Z. ,  MEGRELIDZE  M. 
ABOUT  SAFE  EXPLOITATION  OF 
ELECTROTECHNICAL  EQUIPMENT  FOR 
UNDERGROUND MINING

Common requirements of safe exploitation of  
electrotechnical equipment for  underground  mining 
are considered. Mine  electroequipment and systems  
of electric–power supply must provide electrosafety for 
employees in mine. It’s necessary to provide explosion-
proof of electroinstallations and fireproof of whole 
mine.

Issues concerning with safe operation  of systems of 
control and protection, communication and signalling 
of mine electroequipment are considered.  
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2018 wlis 4-7 noembers q. rio de JaneiroSi braziliaSi gaimarTeba 

industriuli ganviTarebis samiti  
samitis programa moicavs sxvadasxva sferoebs, disciplinebs da 

teqnologiebs, rogoricaa Tanamedrove masalebi, energetika da garemo. samitSi 

monawileobas miiRebs 7 nobelis premiis laureati: profesorebi ddan Sextmani, 

sir fraser stodat, andre geimi, tomas steici, ada ionati, kurt viutrixi da 

ferid muradi. 
ssip grigol wulukiZis samTo instituti warmoadgens samitis 

„saxelobiT“ sponsors (finansuri mxardaWeris gareSe). institutis direqtori, 

profesori nnikoloz CixraZe 2 simpoziumis Tana-Tavmjdomarea. dawvrilebiTi 

informacia samitis da mis farglebSi dagegmili simpoziumebis Sesaxeb 

ixileT http://www.flogen.org/sips2018/ 
     The 2018 - Sustainable Industrial Processing Summit will be held on 4-7 November 2018 at the Rio 
Othon Palace in Rio de Janeiro, Brazil. SIPS 2018 is a multidisciplinary conference dedicated to 
achieving sustainability through science and technology, and incorporates recent advances in many areas, 
disciplines, and technologies, such as advanced materials, energy, and environment. 7 Nobel Laureates 
have already confirmed their attendances and participations: Professors Dan Shechtman, Sir Fraser 
Stoddat, Andre Geim, Thomas Steitz, Ada Yonath, Kurt Wüthrich, and Ferid Murad. 
      G. Tsulukidze Mining Institute is summit “in-name” cosponsor (without financial sponsorship). 
Director of G.Tsulukidze Mining Institute Prof. Nikoloz Chikhradze is co-chair of 2 Symposia: 
MAMALIS INTERNATIONAL SYMPOSIUM ON ADVANCED MANUFACTURING OF 
ADVANCED MATERIALS AND STRUCTURES WITH SUSTAINABLE INDUSTRIAL 
APPLICATIONS AND 4TH INTL. SYMPOSIUM ON NEW AND ADVANCED MATERIALS 
AND TECHNOLOGIES FOR ENERGY, ENVIRONMENT AND SUSTAINABLE 
DEVELOPMENT. For detailed information, refer: http://www.flogen.org/sips2018/  
 
 

 
 

 

 
 

2018 wlis 03-07 seqtembers praRaSi gaimarTeba msoflio 

multidisciplinuri simpoziumi dedamiwis Semswavleli mecnierebebis 

dargSi 
    simpoziumis sesiis „afeTqeba da axali teqnologiebi“ organizatoria ssip 

grigol wulukiZis samTo instituti. saorganizacio komitetis wevria 

institutis direqtori, profesori nnikoloz CixraZe. 
detaluri informacia ixileT: http:// www.mess-earth.org/ 
     G. Tsulukidze Mining Institute is organizer of Symposium Session “Blasting & New Technologies”. 
Director of G.Tsulukidze Mining Institute Prof. Nikoloz Chikhradze is member of Organizing 
Committee. For detailed information refer:  http:// www.mess-earth.org/ 

222018 wli
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ინფორმაცია
gasuli wlis 9 dekembers, grigol wulikiZis gasuli wlis 9 dekembers, grigol wulikiZis 

samTo institutis samecniero sabWos sxdomaTa samTo institutis samecniero sabWos sxdomaTa 

darbazSi, Catarda me-4 tradiciuli respub-darbazSi, Catarda me-4 tradiciuli respub-

likuri samecniero konferencia, ~likuri samecniero konferencia, ~samTo saq-samTo saq-

mis da geologiis aqtualuri problemebimis da geologiis aqtualuri problemebi~, ~, 

romlis muSaobaSi monawileoba miiRes: grigol romlis muSaobaSi monawileoba miiRes: grigol 

wulikiZis samTo institutis, saqarTvelos te-wulikiZis samTo institutis, saqarTvelos te-

qnikuri universitetis, ivane javaxiSvilis sax-qnikuri universitetis, ivane javaxiSvilis sax-

elobis saxelmwifo universitetis kavkasiis a. elobis saxelmwifo universitetis kavkasiis a. 

TvalWreliZis mineraluri nedleulis insti-TvalWreliZis mineraluri nedleulis insti-

tutis mecnier TanamSromlebma. gamoqveynebuli tutis mecnier TanamSromlebma. gamoqveynebuli 

iqna moxsenebebis Tezisebi. SerCeuli iqna mox-iqna moxsenebebis Tezisebi. SerCeuli iqna mox-

senebebi, romelTac miecaT rekomendacia ~senebebi, romelTac miecaT rekomendacia ~samTo samTo 

JurnalSiJurnalSi~ srulad gamosaqveyneblad.~ srulad gamosaqveyneblad.

arsebuli miRebuli gadawyvetilebis safuZ-arsebuli miRebuli gadawyvetilebis safuZ-

velze imis Sesaxeb, rom samTo saqmisa da ge-velze imis Sesaxeb, rom samTo saqmisa da ge-

ologiis aqtualuri problemebisadmi miZ-ologiis aqtualuri problemebisadmi miZ-

Rvnili respublikuri konferencia gamxdariyo Rvnili respublikuri konferencia gamxdariyo 

tradiciuli-yovelwliuri da Catarebuli-tradiciuli-yovelwliuri da Catarebuli-

yo yoveli wlis bolo TveSi, miRebuli iqna yo yoveli wlis bolo TveSi, miRebuli iqna 

gadawyvetileba, rom momdevno konferencia Cat-gadawyvetileba, rom momdevno konferencia Cat-

ardes 2018 wlis 14 dekembers. misi droulad ardes 2018 wlis 14 dekembers. misi droulad 

CatarebisaTvis sasurvelia moxsenebebis Tezise-CatarebisaTvis sasurvelia moxsenebebis Tezise-

bi gamosaqveyneblad samTo institutSi warmod-bi gamosaqveyneblad samTo institutSi warmod-

genili iqnes araugvianes 2018 1 noembrisa.genili iqnes araugvianes 2018 1 noembrisa.
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i u b il e  -  Ю Б И Л Е Й   -  J U B I L E E

   გოგია გურამ   გოგია გურამ
                                  ГОГИА ГУРАМ                                  ГОГИА ГУРАМ
                                  GOGIA GURAM                                  GOGIA GURAM

    
saqarTvelos teqnikuri universitetis samTo teqnologiebis profesors, saqarTvelos teqnikuri universitetis samTo teqnologiebis profesors, 

guram gogias dabadebidan 80 da samecniero-pedagogiuri moRvaweobis 55 weli guram gogias dabadebidan 80 da samecniero-pedagogiuri moRvaweobis 55 weli 

Suesrulda.Suesrulda.

igi daibada TbilisSi, pedagogebis ojaxSi. daamTavra Tbilisis 32-e vaJTa igi daibada TbilisSi, pedagogebis ojaxSi. daamTavra Tbilisis 32-e vaJTa 

saSualo skola, Semdeg saqarTvelos politeqnikuri institutis samTo- saSualo skola, Semdeg saqarTvelos politeqnikuri institutis samTo- 

geologiuri fakulteti samTo eleqtromeqanikis specialobiT.geologiuri fakulteti samTo eleqtromeqanikis specialobiT.

jer kidev studentobis periodSi muSaobda laborantad samTo_geologiuri jer kidev studentobis periodSi muSaobda laborantad samTo_geologiuri 

fakultetis samTo eleqtromeqanikis kaTedraze. institutis damTavrebis Semdeg fakultetis samTo eleqtromeqanikis kaTedraze. institutis damTavrebis Semdeg 

iyo amave kaTedris aspiranti, xolo momdevno periodSi gaiara yvela safexuri iyo amave kaTedris aspiranti, xolo momdevno periodSi gaiara yvela safexuri 

asistentidan kaTedris gamgemde. 1991 wels arCeul iqna samTo eleqtromeqanikisa asistentidan kaTedris gamgemde. 1991 wels arCeul iqna samTo eleqtromeqanikisa 

da avtomatikis kaTedris gamged. sxvadasxva periodSi samTo_geologiur da avtomatikis kaTedris gamged. sxvadasxva periodSi samTo_geologiur 

fakultetze kiTxulobda saleqcio kursebs: «samTo eleqtromeqanikis fakultetze kiTxulobda saleqcio kursebs: «samTo eleqtromeqanikis 

safuZvlebi»,  «saSaxto amwevi danadgarebi»,  «gardamqmneli teqnika samTo saqmeSi»,  safuZvlebi»,  «saSaxto amwevi danadgarebi»,  «gardamqmneli teqnika samTo saqmeSi»,  

`sabagiro da monorelsuri gzebi»,  «maRaros saelmavlo wevis elmomarageba». `sabagiro da monorelsuri gzebi»,  «maRaros saelmavlo wevis elmomarageba». 

aris mravali saxelmZRvanelos, saleqcio kursis da samecniero statiis avtori. aris mravali saxelmZRvanelos, saleqcio kursis da samecniero statiis avtori. 

misi samecniero da praqtikuli saqmianoba ZiriTadad ukavSirdeba saSaxto amwev misi samecniero da praqtikuli saqmianoba ZiriTadad ukavSirdeba saSaxto amwev 

danadgarebsa da bagirgzebs. aris saavtoro mowmobebiT daculi bagirgzebis danadgarebsa da bagirgzebs. aris saavtoro mowmobebiT daculi bagirgzebis 

marTvis originaluri sqemebis avtori. gansakuTrebiT mniSvnelovania, kaTedris marTvis originaluri sqemebis avtori. gansakuTrebiT mniSvnelovania, kaTedris 

wevrebTan erTad, saqarTveloSi bagir¬gzebis ganviTarebis perspeqtiuli gegmis wevrebTan erTad, saqarTveloSi bagir¬gzebis ganviTarebis perspeqtiuli gegmis 

Sedgena da engurhesis kaSxlis kabel_amweebze Catarebuli samuSaoebi. mravali Sedgena da engurhesis kaSxlis kabel_amweebze Catarebuli samuSaoebi. mravali 

bagirgzis mowesrigebaSi aqvs monawileoba miRebuli rogor saqarTveloSi, bagirgzis mowesrigebaSi aqvs monawileoba miRebuli rogor saqarTveloSi, 

aseve mis farglebs gareT.aseve mis farglebs gareT.

gansakuTrebuli aRniSvnis Rirsia saSaxto amwevi danadgarebis gaanga-gansakuTrebuli aRniSvnis Rirsia saSaxto amwevi danadgarebis gaanga-

ri¬¬Sebis axali principebi. man pirvelma Tqva uari standartuli moculobis ri¬¬Sebis axali principebi. man pirvelma Tqva uari standartuli moculobis 

amwevi WurWlis gamoyenebaze, daadgina siCqaris mamravlis optimaluri zRvrebi amwevi WurWlis gamoyenebaze, daadgina siCqaris mamravlis optimaluri zRvrebi 

da, aqedan gamomdinare, moZraobis optimaluri siCqare, ris Sedegad, sistemuri da, aqedan gamomdinare, moZraobis optimaluri siCqare, ris Sedegad, sistemuri 
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midgomis safuZvelze, SesaZlebeli gaxda amwevi dandgarebis gaangariSeba yvela midgomis safuZvelze, SesaZlebeli gaxda amwevi dandgarebis gaangariSeba yvela 

ZiriTadi optimaluri parametris (awevis optimaluri dro, asawevi tvirTis ZiriTadi optimaluri parametris (awevis optimaluri dro, asawevi tvirTis 

optimaluri masa, optimaluri aCqareba, optimaluri siCqare) mixedviT. rogorc optimaluri masa, optimaluri aCqareba, optimaluri siCqare) mixedviT. rogorc 

gamoTvlebma aCvena, axali meTodi sagrZnob ekonomiur efeqts iZleva. mis gamoTvlebma aCvena, axali meTodi sagrZnob ekonomiur efeqts iZleva. mis 

saqmianobaSi yovelTvis mTavari adgili ukavia saswavlo procesis gaumjobesebas. saqmianobaSi yovelTvis mTavari adgili ukavia saswavlo procesis gaumjobesebas. 

jer kidev gasuli saukunis 90-iani  wlebis dasawyisSi, samTo eleqtromeqanikis jer kidev gasuli saukunis 90-iani  wlebis dasawyisSi, samTo eleqtromeqanikis 

saswavlo gegmaSi Setanil iqna axali sagani - `samTo eletqrome¬qaniku¬ri saswavlo gegmaSi Setanil iqna axali sagani - `samTo eletqrome¬qaniku¬ri 

sistemebis dinamika“. Semdgom daemata sagani „samTo meqatronikis safuZvlebi“ sistemebis dinamika“. Semdgom daemata sagani „samTo meqatronikis safuZvlebi“ 

(meqatronika aris eleqtromeqanikis ganviTarebis Semdegi safexuri, gulisxmobs (meqatronika aris eleqtromeqanikis ganviTarebis Semdegi safexuri, gulisxmobs 

manqana_danadgarebis inteleqtualur marTvas da saerTo aRiarebiT igi 21_e manqana_danadgarebis inteleqtualur marTvas da saerTo aRiarebiT igi 21_e 

sa¬ukunis mecniereba da teqnikaa).sa¬ukunis mecniereba da teqnikaa).

misi iniciativiT samTo-geologiur fakultetze gaixsna samTo eleq-misi iniciativiT samTo-geologiur fakultetze gaixsna samTo eleq-

tro¬meqanikis samecniero-kvleviTi centri, sadac kvlevebis safuZvelze tro¬meqanikis samecniero-kvleviTi centri, sadac kvlevebis safuZvelze 

Seiqmna axali mimarTuleba _¬„plazmuri teqnologiebi samTo saqmeSi“. dRes Seiqmna axali mimarTuleba _¬„plazmuri teqnologiebi samTo saqmeSi“. dRes 

am mimarTulebis sagnebi „qvanaxSiris gamdidrebis narCenebis plazmuri am mimarTulebis sagnebi „qvanaxSiris gamdidrebis narCenebis plazmuri 

gadamuSaveba“, „samTo manqanebis gacveTili detalebis plazmuri aRdgena“ da gadamuSaveba“, „samTo manqanebis gacveTili detalebis plazmuri aRdgena“ da 

sxv. ekiTxebaT bakavlariatisa da magistraturis studentebs.sxv. ekiTxebaT bakavlariatisa da magistraturis studentebs.

dRes mTel msoflioSi mwvaved dgas freonis gadamuSavebis sakiTxi. aRniSnul dRes mTel msoflioSi mwvaved dgas freonis gadamuSavebis sakiTxi. aRniSnul 

centrSi Seqmnilia freonis utilizaciis usafrTxo plazmuri teqnologia. centrSi Seqmnilia freonis utilizaciis usafrTxo plazmuri teqnologia. 

garda amisa, gacveTili saburavebis utilizaciiT miRebulia sinTetikuri garda amisa, gacveTili saburavebis utilizaciiT miRebulia sinTetikuri 

navTobi, romlis Tbounarianobac praqtikulad axladmopovebuli navTobis navTobi, romlis Tbounarianobac praqtikulad axladmopovebuli navTobis 

Tbounarianobis tolia da mravali sxv.Tbounarianobis tolia da mravali sxv.

centrSi damuSavebuli erTi Tema daafinansa aSS-s energetikis saministros centrSi damuSavebuli erTi Tema daafinansa aSS-s energetikis saministros 

birTvuli usafrTxoebis administraciam.birTvuli usafrTxoebis administraciam.

     samecniero-pedagogiuri moRvaweobis paralelurad batoni gurami aqtiur      samecniero-pedagogiuri moRvaweobis paralelurad batoni gurami aqtiur 

sazogadoebriv saqmianobasac eweoda. saqarTvelos rusTavelis sazogadoebi-sazogadoebriv saqmianobasac eweoda. saqarTvelos rusTavelis sazogadoebi-

dan monawileobas iRebda afxazeTis qarTuli mosaxleobisaTvis saxlebis Se-dan monawileobas iRebda afxazeTis qarTuli mosaxleobisaTvis saxlebis Se-

ZenaSi; erT-erT samoqalaqo organizaciaSi iyo warmoebisa da biznesis seqciis ZenaSi; erT-erT samoqalaqo organizaciaSi iyo warmoebisa da biznesis seqciis 

koordinatori; am sazogadoebis wevrTa erT_erT jgufTan erTad afxazeTis koordinatori; am sazogadoebis wevrTa erT_erT jgufTan erTad afxazeTis 

omis dros humanitaruli misiiT imyofeboda soxumSi, mogvianebiT ki TbilisSi omis dros humanitaruli misiiT imyofeboda soxumSi, mogvianebiT ki TbilisSi 

daxmarebas uwevda afxazeTidan ltolvilebs; aris asociaciis „sabagiro da daxmarebas uwevda afxazeTidan ltolvilebs; aris asociaciis „sabagiro da 

monorelsuri transporti“ Tavjdomaris moadgile. igi dResac didi SemarTe-monorelsuri transporti“ Tavjdomaris moadgile. igi dResac didi SemarTe-

biT da energiiT ganagrZobs saqmianobas yvela sferoSi.biT da energiiT ganagrZobs saqmianobas yvela sferoSi.

vusurvebT baton gurams janmrTelobas, xangrZliv sicocxlesa da warmatebebs vusurvebT baton gurams janmrTelobas, xangrZliv sicocxlesa da warmatebebs 

SemoqmedebiT saqmianobaSi.                                      SemoqmedebiT saqmianobaSi.                                      

                                                                       saqarTvelos samTo sazogadoeba                 saqarTvelos samTo sazogadoeba                 

                  saqarTvelos teqnikuri universitetis reqtorati,                  saqarTvelos teqnikuri universitetis reqtorati,

samTo-geologiuri fakultetis  profesor-maswavleblebi samTo-geologiuri fakultetis  profesor-maswavleblebi 

„samTo Jurnalis“ saredaqcio kolegia                                                                                                                       „samTo Jurnalis“ saredaqcio kolegia                                                                                                                       
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ხითარიშვილი ვალერიხითარიშვილი ვალერი
ХИТАРИШВИЛИ ВАЛЕРИХИТАРИШВИЛИ ВАЛЕРИ

                                  KHITARISHVILI VALERI                                  KHITARISHVILI VALERI

saqarTvelos teqnikuri universitetis samTo-geologiuri fakultetis  saqarTvelos teqnikuri universitetis samTo-geologiuri fakultetis  

“navTobisa da gazis teqnologiebis” departamentis profesors, akademiur “navTobisa da gazis teqnologiebis” departamentis profesors, akademiur 

doqtors valeri xiTariSvils dabadebidan 70 da samecniero-pedagogiuri doqtors valeri xiTariSvils dabadebidan 70 da samecniero-pedagogiuri 

moRvaweobis 40 weli Seusrulda.moRvaweobis 40 weli Seusrulda.

valeri xiTariSvili daibada 1947  wlis 4  noembers q. TbilisSi. 1966 valeri xiTariSvili daibada 1947  wlis 4  noembers q. TbilisSi. 1966 

wels daamTavra 30-e saSualo skola. imave wels swavla ganagrZo saqarTve-wels daamTavra 30-e saSualo skola. imave wels swavla ganagrZo saqarTve-

los politeqnikuri institutis samTo-geologiur fakultetze, romelic los politeqnikuri institutis samTo-geologiur fakultetze, romelic 

daamTavra 1971 wels, “margi wiaRiseulis sabadoebis dazvervis teqnolo-daamTavra 1971 wels, “margi wiaRiseulis sabadoebis dazvervis teqnolo-

giis da teqnikis” specialobiT. SromiTi saqmianoba daiwyo saqarTvelos giis da teqnikis” specialobiT. SromiTi saqmianoba daiwyo saqarTvelos 

geologiur sammarTveloSi WaburRilebis burRvis inJinrad, Semdeg ufros geologiur sammarTveloSi WaburRilebis burRvis inJinrad, Semdeg ufros 

inJinrad. 1980 wlidan muSaobs saqarTvelos teqnikur universitetSi dasawyisSi inJinrad. 1980 wlidan muSaobs saqarTvelos teqnikur universitetSi dasawyisSi 

laboratoriis gamged, 1985 wlidan ufros maswavleblad, 1993-2006 wlebSi laboratoriis gamged, 1985 wlidan ufros maswavleblad, 1993-2006 wlebSi 

iyo docenti, 2006-2013 wlebSi – asocirebuli profesori, 2013 – 2017  wlebSi iyo docenti, 2006-2013 wlebSi – asocirebuli profesori, 2013 – 2017  wlebSi 

– profesori, 2017  wlidan dRemde ki “navTobisa da gazis teqnologiebis” – profesori, 2017  wlidan dRemde ki “navTobisa da gazis teqnologiebis” 

departamentis asocirebuli profesoria.departamentis asocirebuli profesoria.

1986 -1990 wlebSi swavlobda moskovis geologiur-saZiebo institutis 1986 -1990 wlebSi swavlobda moskovis geologiur-saZiebo institutis 

dauswrebel aspiranturaSi. 1993 wels saqarTvelos teqnikur universitetSi dauswrebel aspiranturaSi. 1993 wels saqarTvelos teqnikur universitetSi 

daicva sakandidato disertacia Temaze “saburRi iaraRis muSaobis efeqtu-daicva sakandidato disertacia Temaze “saburRi iaraRis muSaobis efeqtu-

roba garTulebul pirobebSi WaburRilebis gayvanisas sarecxi siTxis gav-roba garTulebul pirobebSi WaburRilebis gayvanisas sarecxi siTxis gav-

lenis gaTvaliswinebiT.”lenis gaTvaliswinebiT.”

samecniero saqmianobasTan erTad v. xiTariSvili nayofier pedagogiur samecniero saqmianobasTan erTad v. xiTariSvili nayofier pedagogiur 

moRvaweobas eweva. is kiTxulobs leqciebs WaburRilebis burRvis sakiTxebze moRvaweobas eweva. is kiTxulobs leqciebs WaburRilebis burRvis sakiTxebze 

samTo-geologiur fakultetze navTobisa da gazis teqnologiebis depar-samTo-geologiur fakultetze navTobisa da gazis teqnologiebis depar-

tamentSi. aris saqarTvelos sainJinro akademiis namdvili wevri, agreTve tamentSi. aris saqarTvelos sainJinro akademiis namdvili wevri, agreTve 

 

 

xiTariSvili valeri 
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saerTaSoriso samecniero-teqnikur- sainformacio-analitikur referirebul saerTaSoriso samecniero-teqnikur- sainformacio-analitikur referirebul 

Jurnal `saqarTvelos navTobi da gazis~ saredaqcio sabWos wevri.Jurnal `saqarTvelos navTobi da gazis~ saredaqcio sabWos wevri.

gamoqveynebuli aqvs 130-ze meti samecniero naSromi, maT Soris erTi gamoqveynebuli aqvs 130-ze meti samecniero naSromi, maT Soris erTi 

saxelmZRvanelo, damxmare saxelmZRvanelo, monografia, meToduri miTiTebebi, saxelmZRvanelo, damxmare saxelmZRvanelo, monografia, meToduri miTiTebebi, 

rusul-qarTuli leqsikoni “navTobis mrewvelobis terminologia”, avtoria rusul-qarTuli leqsikoni “navTobis mrewvelobis terminologia”, avtoria 

erTi gamogonebis.erTi gamogonebis.

v. xiTariSvilis xelmZRvanelobiT momzadebulia erTi akademiuri doqtori.v. xiTariSvilis xelmZRvanelobiT momzadebulia erTi akademiuri doqtori.

baton valeris hyavs meuRle, ori qaliSvili da erTi SviliSvili.baton valeris hyavs meuRle, ori qaliSvili da erTi SviliSvili.

guliTadad vulocavT baton valeris saiubileo TariRs, vusurvebT guliTadad vulocavT baton valeris saiubileo TariRs, vusurvebT 

didi xnis sicocxles, janmrTelobas da nayofier samecniero-pedagogiur didi xnis sicocxles, janmrTelobas da nayofier samecniero-pedagogiur 

moRvaweobas.moRvaweobas.

saqarTevlos teqnikuri universitetis saqarTevlos teqnikuri universitetis 

samTo-geologiuri fakultetis samTo-geologiuri fakultetis 

profesor-maswavleblebi, profesor-maswavleblebi, 

“navTobisa da gazis teqnologiebis” “navTobisa da gazis teqnologiebis” 

departamentis TanamSromlebi, departamentis TanamSromlebi, 

“samTo Jurnalis” saredaqcio kolegia “samTo Jurnalis” saredaqcio kolegia 
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რუხაძე ივანერუხაძე ივანე
РУХАДЗЕ ИВАНЕРУХАДЗЕ ИВАНЕ
RUKHADZE IVANERUKHADZE IVANE

100
saqarTvelos teqnikuri universitetis docentis, teqnikis mecnierebaTa saqarTvelos teqnikuri universitetis docentis, teqnikis mecnierebaTa 

kandidatis ivane ruxaZis dabadebidan 100 weli Sesrulda. igi daibada 1918 wels kandidatis ivane ruxaZis dabadebidan 100 weli Sesrulda. igi daibada 1918 wels 

q. samtrediaSi. ivanes mama trifoni pirveli klasis memanqane iyo da cdilobda q. samtrediaSi. ivanes mama trifoni pirveli klasis memanqane iyo da cdilobda 

teqnikis siyvaruli Tavidanve STaenerga Tavis vaJiSvilisaTvis. Wabuki ivane teqnikis siyvaruli Tavidanve STaenerga Tavis vaJiSvilisaTvis. Wabuki ivane 

rkinigzis teqnikumSi Cairicxa da warCinebiT daamTavra eleqtroteqnikosis rkinigzis teqnikumSi Cairicxa da warCinebiT daamTavra eleqtroteqnikosis 

specialobiT. man rkinigzis kvanZSi teqnikosad daiwyo muSaoba. SromiTma specialobiT. man rkinigzis kvanZSi teqnikosad daiwyo muSaoba. SromiTma 

saqmianobam da pirvelma profesiulma warmatebebma kidev ufro Seayvara saqmianobam da pirvelma profesiulma warmatebebma kidev ufro Seayvara 

arCeuli dargi da gadawyvita swavla saqarTvelos industriul institutSi arCeuli dargi da gadawyvita swavla saqarTvelos industriul institutSi 

gaegrZelebina, romlis damTavrebis Semdeg muSaoba daiwyo q. Tbilisis gaegrZelebina, romlis damTavrebis Semdeg muSaoba daiwyo q. Tbilisis 

TboeleqtrosadgurSi. Semdeg man Tavisi saqmianoba saqarTvelos teqnikuri TboeleqtrosadgurSi. Semdeg man Tavisi saqmianoba saqarTvelos teqnikuri 

universistets daukavSira, sadac sicocxlis ukanasknel dRemde iyo samTo-universistets daukavSira, sadac sicocxlis ukanasknel dRemde iyo samTo-

geologiuri fakultetis erT-erTi kaTedris docenti da dekanis moadgile. geologiuri fakultetis erT-erTi kaTedris docenti da dekanis moadgile. 

igi maRal profesiul doneze kiTxulobda eleqtromomaragebis kurss. igi maRal profesiul doneze kiTxulobda eleqtromomaragebis kurss. 

nebismier studentSi igi xedavda Tavis momaval kolegas da mdidari SromiTi nebismier studentSi igi xedavda Tavis momaval kolegas da mdidari SromiTi 

da praqtikuli gamocdilebidan gamomdinare cdilobda winaswar gaecno da praqtikuli gamocdilebidan gamomdinare cdilobda winaswar gaecno 

maTTvis is gavrcelebuli da mosalodneli praqtikuli moulodnelobebi maTTvis is gavrcelebuli da mosalodneli praqtikuli moulodnelobebi 

da niuansebi, romelic elodaT maT momavali profesiuli daostatebis gzis da niuansebi, romelic elodaT maT momavali profesiuli daostatebis gzis 

gavlisas. grZnobdnen ra studentebi am guliTad damokidebulebas,  maTi mxridan gavlisas. grZnobdnen ra studentebi am guliTad damokidebulebas,  maTi mxridan 

ivane ruxaZe yovelTvis garemoculi iyo didi pativiscemiT da siyvaruliT. ivane ruxaZe yovelTvis garemoculi iyo didi pativiscemiT da siyvaruliT. 

pedagogiuri moRvaweobis paralelurad ivane ruxaZe eweoda fakultetze pedagogiuri moRvaweobis paralelurad ivane ruxaZe eweoda fakultetze 

samecniero da sazogadoebriv moRvaweobas. batoni ivane iyo aTi gamogonebis samecniero da sazogadoebriv moRvaweobas. batoni ivane iyo aTi gamogonebis 

avtori. ganuzomelia misi wvlili saqarTvelos bagirgzis daproeqtebisa da avtori. ganuzomelia misi wvlili saqarTvelos bagirgzis daproeqtebisa da 

ivane ruxaZe 
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Canergvis sapasuxismgeblo saqmeSi. wlebis ganmavlobaSi igi xelmZRvanelobda Canergvis sapasuxismgeblo saqmeSi. wlebis ganmavlobaSi igi xelmZRvanelobda 

saqarTvelos mecnierebaTa akademiis wevr-korespodentis,  teqnikis mecnierebaTa saqarTvelos mecnierebaTa akademiis wevr-korespodentis,  teqnikis mecnierebaTa 

doqtoris konstantine baramiZis mier dafuZnebul samgzavro bagirgzebis doqtoris konstantine baramiZis mier dafuZnebul samgzavro bagirgzebis 

samecniero kvleviT laboratorias. i. ruxaZes erT-erTi gamorCeuli adgili samecniero kvleviT laboratorias. i. ruxaZes erT-erTi gamorCeuli adgili 

ekava k. baramiZis TanamoazreebSi. igi Tanamowile iyo iseTi eqsperimentebis, ekava k. baramiZis TanamoazreebSi. igi Tanamowile iyo iseTi eqsperimentebis, 

romlebic inergeboda saSaxto amwevi danadgarebis avtomatizaciis dargSi. am romlebic inergeboda saSaxto amwevi danadgarebis avtomatizaciis dargSi. am 

mimarTulebiT did yuradRebas imsaxurebs mecnierTa jgufis mier damuSavebuli mimarTulebiT did yuradRebas imsaxurebs mecnierTa jgufis mier damuSavebuli 

kiduli bagirgzebis da amwe danadgarebis centridanuli muxruWebi. aseTi kiduli bagirgzebis da amwe danadgarebis centridanuli muxruWebi. aseTi 

tipis muxruWebi warmoadgens safuZvels, romelzec agebulia distanciuri tipis muxruWebi warmoadgens safuZvels, romelzec agebulia distanciuri 

da avtomaturi marTvis sistemebi satransporto manqanebisaTvis. Znelia da avtomaturi marTvis sistemebi satransporto manqanebisaTvis. Znelia 

daasaxelo realurad ganxorcielebuli sabagiro gza saqarTveloSi,  romelTa daasaxelo realurad ganxorcielebuli sabagiro gza saqarTveloSi,  romelTa 

avtomatizaciis teqnikur uzrunvelyofis eqspertizaSi i. ruxaZes ar mieRo avtomatizaciis teqnikur uzrunvelyofis eqspertizaSi i. ruxaZes ar mieRo 

monawileoba.  monawileobda agreTve latviaSi bagirgzis mowesrigebaSi. mis monawileoba.  monawileobda agreTve latviaSi bagirgzis mowesrigebaSi. mis 

samecniero publikaciebsa da gamogonebebs Soris gansakuTrebuli yuradRebiT samecniero publikaciebsa da gamogonebebs Soris gansakuTrebuli yuradRebiT 

sargeblobs saxelmZRvaneloebi:  “siCqaris kontroli avtomatizebul sakonveiero sargeblobs saxelmZRvaneloebi:  “siCqaris kontroli avtomatizebul sakonveiero 

danadgarebSi” da “sakonveiro transportis avtomaturi marTva”, romlebic danadgarebSi” da “sakonveiro transportis avtomaturi marTva”, romlebic 

profesor g. bucxrikiZesTan erTad Seqmna. es saxelmZRvaneloebi dRemde didi profesor g. bucxrikiZesTan erTad Seqmna. es saxelmZRvaneloebi dRemde didi 

mowonebiT sargeblobs ara mxolod studentebSi, aramed ukve didi praqtikuli mowonebiT sargeblobs ara mxolod studentebSi, aramed ukve didi praqtikuli 

gamocdilebis mqone inJiner-teqnikur personalSi. gansakuTrebiT aRsaniSnavia gamocdilebis mqone inJiner-teqnikur personalSi. gansakuTrebiT aRsaniSnavia 

baton i. ruxaZis, rogorc dekanis moadgilis, pedagogiuri moRvaweoba da misi baton i. ruxaZis, rogorc dekanis moadgilis, pedagogiuri moRvaweoba da misi 

Rvawli axalgazrda inJinrebis profesiulad Camoyalibebis Rrmad erovnul Rvawli axalgazrda inJinrebis profesiulad Camoyalibebis Rrmad erovnul 

saqmeSi. batoni ivane xanmokle avadmyofobis Sedegad 1994  wels 78 wlis asakSi saqmeSi. batoni ivane xanmokle avadmyofobis Sedegad 1994  wels 78 wlis asakSi 

gardaicvala. mis mier ganvlili cxovrebis gza magaliTia imisa – Tu rogor gardaicvala. mis mier ganvlili cxovrebis gza magaliTia imisa – Tu rogor 

unda iSromos da iRvawos WeSmaritma mamuliSvilma samSoblos sakeTildReod.unda iSromos da iRvawos WeSmaritma mamuliSvilma samSoblos sakeTildReod.

saqarTvelos teqnikuri universitetis saqarTvelos teqnikuri universitetis 

samTo-geologiuri fakultetis profesor-maswavlebebi, samTo-geologiuri fakultetis profesor-maswavlebebi, 

gr.wulukiZis samTo institutis mecnieri TanamSromlebi, gr.wulukiZis samTo institutis mecnieri TanamSromlebi, 

“samTo Jurnalis” saredaqcio kolegia.“samTo Jurnalis” saredaqcio kolegia.
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irakli erqomaiSvili 

saqarTvelos teqnikuri universitetis  

samTo-geologiuri fakultetis profesor-maswavleblebi,  

ssip grigol wulukiZis samTo institutis direqcia, 

 mecnieri TanamSromlebi, ”samTo Jurnalis” saredaqcio kolegia 

 

ერქომაიშვილი ირაკლიერქომაიშვილი ირაკლი
ЭРКОМАИШВИЛИ ИРАКЛИЭРКОМАИШВИЛИ ИРАКЛИ

ERQOMAISHVILI IRAKLI ERQOMAISHVILI IRAKLI 

saqarTvelos samTo sazogadoeba, grigol wulukiZis samTo institutis saqarTvelos samTo sazogadoeba, grigol wulukiZis samTo institutis 

direqcia da institutis TanamSromlebi Rrma mwuxarebiT iuwyebian, rom direqcia da institutis TanamSromlebi Rrma mwuxarebiT iuwyebian, rom 

moulodnelad gardaicvala institutis TanamSromeli, samTo inJineri-moulodnelad gardaicvala institutis TanamSromeli, samTo inJineri-

markSeideri, akademiuri doqtori irakli erqomaiSvili.markSeideri, akademiuri doqtori irakli erqomaiSvili.

irakli daibada 1981 wels. skolis damTavrebis Semdeg Caabara saqarTvelos irakli daibada 1981 wels. skolis damTavrebis Semdeg Caabara saqarTvelos 

teqnikuri universitetis samTo-geologiur fakultetze, romelic daamTavra teqnikuri universitetis samTo-geologiur fakultetze, romelic daamTavra 

2005 wels, samTo inJiner-markSeideris specialobiT.2005 wels, samTo inJiner-markSeideris specialobiT.

2013 wels daamTavra doqturantura da warmatebiT daicva disertacia.Mmas 2013 wels daamTavra doqturantura da warmatebiT daicva disertacia.Mmas 

mieniWa akademiuri xarisxi – inJineriis doqtori.mieniWa akademiuri xarisxi – inJineriis doqtori.

batonma iraklim SromiTi moRvaweoba daiwyo 2003 wlidan, markSeiderad. batonma iraklim SromiTi moRvaweoba daiwyo 2003 wlidan, markSeiderad. 

wlebis ganmavlobaSi muSaobda markSeiderad “WiaTur-manganumSi”. 2011 wlebis ganmavlobaSi muSaobda markSeiderad “WiaTur-manganumSi”. 2011 

wlidan  muSaobda Tavdacvis saministros sistemaSi, kerZod, sstc“deltaSi”, wlidan  muSaobda Tavdacvis saministros sistemaSi, kerZod, sstc“deltaSi”, 

xolo 2013 wlidan – grigol wulukiZis samTo institutSi. is aqtiurad iyo xolo 2013 wlidan – grigol wulukiZis samTo institutSi. is aqtiurad iyo 

CarTuli institutis samecniero saqmianobaSi, gamoqveynebuli aqvs samecniero CarTuli institutis samecniero saqmianobaSi, gamoqveynebuli aqvs samecniero 

naSromebi, monawileobas iRebda konferenciis muSaobaSi. misi samecniero naSromebi, monawileobas iRebda konferenciis muSaobaSi. misi samecniero 

interesi ar iyo mxolod markSeideria, aramed ainteresebda fotografiuli, interesi ar iyo mxolod markSeideria, aramed ainteresebda fotografiuli, 

geodeziuri markSeideruli, dedamiwis wiaRis geometriuli problemebi da geodeziuri markSeideruli, dedamiwis wiaRis geometriuli problemebi da 

maTi mecnierulad dasabuTeba. maTi mecnierulad dasabuTeba. 

batoni irakliMiyo erudirebuli, energiuli da Sromismoyvare pirovneba. batoni irakliMiyo erudirebuli, energiuli da Sromismoyvare pirovneba. 

gamoirCeoda adamianebTan gulTbili da keTili damokidebulebiT. man datova gamoirCeoda adamianebTan gulTbili da keTili damokidebulebiT. man datova 

SesaniSnavi ojaxi - deda, meuRle da ori mcirewlovani qaliSvili. SesaniSnavi ojaxi - deda, meuRle da ori mcirewlovani qaliSvili. 

batoni irakli marad darCeba misi megobrebis, kolegebis,  TanamSromlebis batoni irakli marad darCeba misi megobrebis, kolegebis,  TanamSromlebis 

da yvela im adamianis xsovnaSi vinc mas icnobda da urTierToba hqonda da yvela im adamianis xsovnaSi vinc mas icnobda da urTierToba hqonda 

masTan.masTan.

saqarTvelos teqnikuri universitetis saqarTvelos teqnikuri universitetis 

samTo-geologiuri fakultetis profesor-maswavleblebi, samTo-geologiuri fakultetis profesor-maswavleblebi, 

ssip grigol wulukiZis samTo institutis direqcia,ssip grigol wulukiZis samTo institutis direqcia,

 mecnieri TanamSromlebi, ”samTo Jurnalis” saredaqcio kolegia  mecnieri TanamSromlebi, ”samTo Jurnalis” saredaqcio kolegia 
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