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uak 551.24

akad. doqtori v. nadiraZe

aWaris teqtono-magmaturi kvanZis geologia da gamadneba

naSromSi ganxilulia aWara-TrialeTis kidura naSromSi ganxilulia aWara-TrialeTis kidura 

samxreT-dasavleTi nawi lis, aWaris, merisi-uCambos samxreT-dasavleTi nawi lis, aWaris, merisi-uCambos 

teqtono-magmaturi kvanZis geologiuri da meta-teqtono-magmaturi kvanZis geologiuri da meta-

lo genuri Taviseburebebi. dadgenilia mesameuli lo genuri Taviseburebebi. dadgenilia mesameuli 

asakis intruzivebis, sieni tebis, sienit-dioritebis asakis intruzivebis, sieni tebis, sienit-dioritebis 

fenisebri, silismagvari forma. maT ukavSirdebian fenisebri, silismagvari forma. maT ukavSirdebian 

hidroTermulad, intensiurad Secvlili velebi, hidroTermulad, intensiurad Secvlili velebi, 

romlebic intruzivebis saxu rav gverdebze, did romlebic intruzivebis saxu rav gverdebze, did 

farTobebze aseve fenisebrad arian ganviTa rebu lebi. farTobebze aseve fenisebrad arian ganviTa rebu lebi. 

maTTan arian dakavSirebuli gogirdis kolCedanis maTTan arian dakavSirebuli gogirdis kolCedanis 

da alunitis madan gamovlenebi. spilenZ-polimetal-da alunitis madan gamovlenebi. spilenZ-polimetal-

uri oqroTi gamadneba ukavSirdeba ufro gviandeli uri oqroTi gamadneba ukavSirdeba ufro gviandeli 

fazis fuZe intruzivebs (gabro, gabro-monconitebi), fazis fuZe intruzivebs (gabro, gabro-monconitebi), 

romlebTanac isini sivrcobrivad mWidrod arian romlebTanac isini sivrcobrivad mWidrod arian 

dakavSirebuli. dakavSirebuli. 

aWara-TrialeTis da misi ukiduresi samxreT-

dasavleTi nawilis aWaris geologiuri ageb-

ulebis da gamadnebis sakiTxebi detaluradaa 

ganxiluli p. gamyreliZis, g. ZoweniZis, vax. nadi-

raZis, T. ivanickis, i. gamyreliZis, v. guguSvilis 

da sxvaTa naSromebSi. maT SromebSi didi yur-

adReba aqvs daTmobili hidroTermulad Secvlil 

zonebs, romle bic am raionSi mniSvnelovan far-

Tobebs moicaven. detaluradaa Seswa v lili maTi 

nivTieri Sedgeniloba, Tumca maT morfologiaze 

speci aluri samuSaoebi Catarebuli ar aris. oqros 

gamadnebis proble masTan dakavSirebiT am terito-

riis mimarT bolo wlebSi interesia gazrdili. 

Cvens mier Catarebuli kvlevebis Sedegad gamov-

linda misi geologiuri agebulebis da gamadnebis 

axali Taviseburebebi,  rac Zebna-ZiebiTi samuSaoe-

bis swor warmarTvas Seuwyobs xels.

kavkasiis  ZiriTadi struqturuli erTeulebis 

agebuleba garkve ul wilad ganpirobebulia or-

Togonalur-diagonaluri mimarTebis lineament-

Ta sistemebiT. gamonaklisi arc aWara-TrialeTis 

naoWa sistemaa, romlis ZiriTadi nawili gane-

duri mimarTebis lineamentiTaa gansazRvruli. mis 

samxreT-dasavleT nawilSi, romelic Cvens mier 

Seswavlil raions moicavs, ponto-kaspiis mZlavri 

lineamentis gavle niT naoWa struqtura mkveTrad 

icvlis mimarTebas,  ganeduridan samxreT-dasavle-

Turze. xolo q. Tbilisis aRmosavleTiT is mkve-

Trad wydeba da aRmosavleTiT ar gaidevneba. Cveni 

azriT, is uerTdeba diagonalur vladikavkaz-mt-

kvris lineaments da mkveTrad icvlis mimarTebas 

samxreT-aRmosavleTurze [1]. aqedan gamomdinare, 

aWara-TrialeTis struqturas gaxsnili trapeciis 

forma unda hqondes. Cveni mosazrebis siswores 

Semdegi faqtic amtkicebs: Crdilo-dasavleTis 

mimarTebis teqtonikur zonaSi, saqarTvelos bel-

tze da kavkasionis samxreT ferdobze (gagra-javis 

zona), baiosis vulkanuri aqtiuroba baTur epoqaSi 

dasrulda, samxreT-aRmosavleT segmentSi ki (somx-

eT-yarabaxis zona) es procesi neokomsac moicavs, 

rac SeiZleba aixsnas aWara-TrialeTis zonis vul-

kanur procesTan dakavSirebuli regeneraciiT.

aWara-TrialeTis zona, ZiriTadad agebulia 

carculi da paleo cenur-eocenuri vulkanogenur-

danaleqi warmonaqmnebiT, Tumca Rrmu lis Casaxva 

aalenSi moxda. daZirvis maqsimums Rrmulma Sua 

eocenSi miaRwia, roca vulkanuri aqtiurobis 

Sedegad moxda mZlavri, 3-5 km simZlavris kir-

tute vulkanogenuri da vulkanogenur-danaleqi 

qane bis Camoyalibeba.

vulkanuri aqtiurobis dasasruls aWara-Tri-

aleTis regionSi, sxvadasxva mimarTebis linea-

mentebis gadakveTis adgilebSi Caisaxa Rrma te-

qtonikuri kvanZebi, romlebTanacaa dakavSireuli 

magmaturi aqtiuroba, ramdenime fazis intruzivebiT 

da endogenuri gamadnebiT. aseTebia: aWaris raionSi 

merisi-uCambos, guriaSi vakijvris, aRmosav leTiT 

sairmis, zekaris, Zamis da a. S. teqtono-magmaturi 

kvanZebi.

Cveni ganxilvis obieqts aWaris raionSi uCambo-

merisis teqtono-magmaturi kvanZi warmoadgens, ro-

melic saSualo da fuZe Sedgeni lobis intruziuli 

sxeulebiTaa warmodgenili. mkvlevarTa ZiriTadi 

nawili am intruzivebs Sua eocenis gvian periods 

ukavSirebs, maT Soris g. ZoweniZe [2], xolo vax. 

nadiraZe [3] maT qvedamiocenuri asakiT aTariRebs, 

radgan isini yvelaze mZlavr, aWaris orofazaSi, 

Camoyalibebul strqturebs kveTen.

aRniSnuli kvanZebis madneuli formaciebi, 

ZiriTadad, gogird-kolCedanuri da spilenZ-po-

limetaluri oqroTi arian warmodgeni li. aqedan 

pirvels g. ZoweniZe [4] vulkanur process ukav-

Sirebs, xolo meores sienitis intruzivebs.

saerTod miRebulia, rom aRniSnuli magmaturi 

kvanZis intru zivebi gamkveTi, Stoko-baTolituri 

xasiaTis arian da endogenuri gamadneba maT garSemo 

aris ganlagebuli. Cveni kvlevebis Sedegad dadg-

inda intruzivebis gansxvavebuli morfologia 

da Sesabamisad gamadnebis kontrolic gadaxedvas 

moiTxovs.

merisis intruziuli masivi Sua eocenur vul-

kanogenur qanebSia ganlagebuli, romlebic monoklin-

urad, damreci kuTxiT Crdilo-dasavleTisken ece-

mian.  intruzivis gamosavali md. akavreTas xeoba Sia 

gaSiSvlebuli, daaxloebiT 15 km2 farTobs moicavs  

da warmo dgenilia: grano-sienitebiT, grano-diorite-

biT, gabro-dioritebiT da gabroebiT (ix. nax. 1). 

masivis konturi daklaknilia, imeorebs reliefis 

uswormaeworobas, kontaqtebi aqtiuria, ramdenime 

adgilas rqaulebis zoniTaa Semofargluli. elemen-

taruli agebiT dgindeba, rom intruzivis zedapiri 

subhorizontaluria, dasavle Tisken damreci vardniT,
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nax. 1. merisi-uCambos teqtono-magmaturi kvanZis sqematuri ruka: 1 – Sua eocenuri lavebi, ande-nax. 1. merisi-uCambos teqtono-magmaturi kvanZis sqematuri ruka: 1 – Sua eocenuri lavebi, ande-

zitis, traqiandezitebis, bazaltebis lavobreqCiebi, maTi tufebi da tufobreqCiebi; 2 – neogen-zitis, traqiandezitebis, bazaltebis lavobreqCiebi, maTi tufebi da tufobreqCiebi; 2 – neogen-

uri traqiandezitebis lavebi; 3 – traqiandezitebis da traqibazalturi porfiritebis subvul-uri traqiandezitebis lavebi; 3 – traqiandezitebis da traqibazalturi porfiritebis subvul-

kanuri sxeu lebi; 4 – sienit-porfiriti; 5 – kvarciani sienitebi, sienitebi da grano si enitebi; kanuri sxeu lebi; 4 – sienit-porfiriti; 5 – kvarciani sienitebi, sienitebi da grano si enitebi; 

6 – kvarciani monconitebi; 7 – gabro; 8 - kvarc-pirit-sericit-kal ci turi metasomatitebi; 9 6 – kvarciani monconitebi; 7 – gabro; 8 - kvarc-pirit-sericit-kal ci turi metasomatitebi; 9 

– sabadoebi da madangamovlenebi: – sabadoebi da madangamovlenebi: а)а) spilenZ-po li metaluri,  spilenZ-po li metaluri, б) oqrosi, ) oqrosi, в) gogird-kolCedanis da ) gogird-kolCedanis da 

alunitis (1 – merisi; 2 – vaio; 3 – wablana; 4 - tbeTi); 10 – spilenZ-polimetaluri ZarRve-alunitis (1 – merisi; 2 – vaio; 3 – wablana; 4 - tbeTi); 10 – spilenZ-polimetaluri ZarRve-

bi; 11 – teqtonikuri rRvevebi: a) dadgenili, b) deSifrirebuli aero-foto meTo debiTbi; 11 – teqtonikuri rRvevebi: a) dadgenili, b) deSifrirebuli aero-foto meTo debiT

xolo mis saxuravSi ganlagebuli hidroTer-

malitebi imeoreben mis konfiguracias, maTi 

gavrcelebis farTobi mcirdeba xeobis cicabo 

ferdobebze da did farTobebs ikavebs iq, sadac 

intruzivis Tavze reliefi damrecia. intruzivis 

dasavleT na wi lSi, aWariswylis graben-sinklinTan, 

intruzivis kontaqti, Semcvel qanebTan, cicaboa 

da mkveTrad icvlis daqanebis kuTxes aRmosav-

leTisaken. am adgilas vlindeba intruzivis ram-

denime faza – sienit-porfirebi, sienit-dioritebi 

da gabroebi. ukidures aRmosavleT nawilSi, sof. 

merisTan, naTlad Cans intruzivis sagebi gverdis 

kontaqti, romelic subhorizontalurad adevs 

garqaulebul vulkanitebs. merisis intruzivis 

fenismagvari forma migvaniSnebs, rom saqme gvaqvs 

silisebr sxeulTan. analogiuri morfologiisaa 

namonastrevis intruzivi, xolo WalaTis intru-

zivi, romelic ori lineamentis gadakveTas ukav-

Sirdeba, gamkveTi xasiaTisa unda iyos [5].

teqtono-magmaturi kvanZis aRmosavleT nawilSi, 

uCambo-tbeTis monakveTSi, mZlavri ganeduri mimarTebis 

rRvevis zonis gaswvriv laklakeTis, tbeTis da sxva 

mdinareTa xeobebSi vlindeba rigi intruziuli sxe-

ulebisa. gamkveTi sxeulebi ukavSirdebian meridianul 

rRvevebs, maTi simZlavre ar aRemateba ramdenime aTeul 

metrs da meridianuli mimarTebiT arian wagrZelebu-

li. sxva sxeulebis gamosavlebis farTobebi daaxloe-

biT 1-1,5 km2-ia. yvela isini xasia Tdebian fenisebri 

formiT da cicabo momyvani yeliT. es sxeulebi xSir-

ad bronireben mdinaris ferdobebs da maTi gadamfara-

vi vulka nogenuri qanebi did farTobebze intensiurad 

arian hidro Termulad Secvlilebi – piritizebulebi, 

ceolitize bulebi da aluniti ze bu lebi. uCambos in-

truzivi, romelic md. laklakeTis xeobaSi SiSvl deba, 

ganedurad aris wagrZelebuli da rRvevebis gada-

kveTis kvanZs ukaSirdeba. mdinaris Crdilo napirze 

Semcveli qanebi praqtikulad Seucvlelia, xolo 

samxreT ferdobze hidroTer mulad Scvlili qanebi 

did farTobs moicavs da mkveTrad mTavrdeba, rac 

migvaniSnebs intruzivis gavrcelebaze am mimarTule-

biT. amomyvani yeli mis aRmosavleT nawilSi gama-

val rRvevas ukavSirdeba, md. tbeTTan, sadac kargad 

Cans misi cicabo vardna da sadac rqaulebis zona 

SiSvldeba (ix. nax. 2). 
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nax. 2. uCambos intruzivis sqematuri ruka: 1 – Suaeocenuri vulkanoge nuri qanebi; 2 – sieni-nax. 2. uCambos intruzivis sqematuri ruka: 1 – Suaeocenuri vulkanoge nuri qanebi; 2 – sieni-

tis intruzivi; 3 – hidroTermulad Secvlili zonebi; 4 – rRvevebi; 5 – garqaulebuli zonebitis intruzivi; 3 – hidroTermulad Secvlili zonebi; 4 – rRvevebi; 5 – garqaulebuli zonebi

mdinare pasadenaswylis xeobaSi gaSiSvlebuli 

sienitis intru zivis fenisebri forma eWvs ar 

iwvevs (ix. nax. 3). saintereso suraTia qoriswylis 

EReleSi, sadac mdinaris samxreT ferdobze intensi-

urad Secvlili qanebi did farTobs moicaven. fer-

dobis Seswavlam dagva naxa, rom es Secvlebic si-

enitis intruzivs ukavSirdeba, romelic ferdobze 

mraval adgilas “fanjrebis” saxiT SiSvldeba. amo-

myvani yeli aqac cicaboa da mdinaris gaswvriv gama-

val rRvevas ukavSirdeba (ix. nax. 4).

nax. 3. mdinare pasadenaswylis intruzivis sqematuri ruka da Wrili: 1 – eocenuri tufebi da nax. 3. mdinare pasadenaswylis intruzivis sqematuri ruka da Wrili: 1 – eocenuri tufebi da 

tufobreqCiebi; 2 – sienitis intruzivitufobreqCiebi; 2 – sienitis intruzivi
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merisi-uCambos kvanZis teqtono-magmaturi 

kvanZis gogird-kolCedanuri formacia goma-wabla-

nis madneuli veliTaa warmodge nili, romelic 

gogird-kolCedanur da alunitis gamovlenebs 

moicavs. am formaciis gamadneba gvxvdeba daax-

loebiT 30 km2 farTobze, stratificirebuli da 

linzisebri calkeuli sxeulebis gamosavlebis 

saxiT, romelic meoradi kvarcitebis argiliz-

itebul faciess ukaSirdeba. hidroTermalitebis  

qveda nawilebi  metadaa gakvarcebuli da piriti-

zebuli, zeda nawilebSi Warbobs sericitizacia, ka-

olinizacia, zogan ceolitizacia da alunitizacia. 

zemoT mocemuli faqtebis gaTvaliswinebiT 

Cven gvesaxeba, rom goma-wablanis hidroTermulad 

Secvlili farTobebi im intruzi vebis saxuravi 

gverdis nawilebs unda warmoadgendnen, romlebic 

zeda pirze ar arian gaSiSvlebulebi da romlebic 

md. tbeTis gaswvriv gamaval rRvevas ukavSirdebian 

(ix. nax. 5), romlis gaswvrivac gakvarcebuli da 

garqaulebuli mZlavri zonebia ganvi Tarebuli. in-

truzivebs unda hqondeT damreci vardna aRmosav-

leTiT, ferdobis paralelurad.

nax. 4. mdinare qoriswylis Reles intruzivis sqematuri Wrili: nax. 4. mdinare qoriswylis Reles intruzivis sqematuri Wrili: 

1 – eocenis vulkanogenuri qanebi; 2 – sienitis intruzivi; 1 – eocenis vulkanogenuri qanebi; 2 – sienitis intruzivi; 

3 – hidroTermulad Secvlili zonebi; 4 – teqtonikuri rRvevebi3 – hidroTermulad Secvlili zonebi; 4 – teqtonikuri rRvevebi

igive wolis elementebi unda hqondeT hidro-

Termulad Secvlil zonebsac da Sesabamisad go-

girdis kolCedanis da alunitis gamov lenebsac. 

am gamovlenebis gavrcelebas siRrmeSi mkvlevarebi 

200-300 metrze varaudoben, savaraudo maragebic am 

siRrmezea daTvlili. Cveni monacemebidan gamomdi-

nare, maTi realuri simZlavre bevrad naklebi unda 

iyos da ar unda aRematebodes ramdenime aTeul 

metrs, Sesabamisad daTvlili maragebic mkveTrad 

Semcirdeba.

aseve intruzivis gavrcelebis sazRvrebiT unda 

aixsnas Secvli li zonebis mkveTri gadasvla praq-

tikulad Seucvlel qanebSi.

spilenZ-polimetaluri oqroTi gamadneba 

ZiriTadad merisis sabadoze vlindeba, romelic gan-

calkevebuli ubnebisagan Sedgeba, merisis da namo-

nasatrevis intruzivebis arealSi. sabado Crdilo-

dasavleTis mimarTebis teqtonikur bloks ukav-

Sirdeba da warmo dgenilia ZarRvebiT ZarRvakiani 

zonebiT da Cawinwkluli madnebiT. ZarRvebi da 

zonebi mimarTebaze 1200-1500 metramde arian 

gadevnilebi, xolo daqanebaze – 400-500 metramde. 

gamadneba warmodgenilia: kvarc-pirit-qalkopir-

itis, kvarc-qalkopirit-sfale rit-galenitis da 

barit-karbonat-sfalerit-galenitis mineraluri 

asociaciebiT, romlebic erTmaneTs cvlian ver-

tikalurad, qvevidan zeviT, zogjer erTi ZarRvis 

farglebSic. 
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nax. 5. wablanis gogird-kolCedanis madangamovlenis sqematuri ruka: 1 – eo cenuri vulkanogen-nax. 5. wablanis gogird-kolCedanis madangamovlenis sqematuri ruka: 1 – eo cenuri vulkanogen-

uri qanebi; 2 -  sienitis intruzivi; 3 – hidroTer mu lad Secvlili zona gogird-kolCedanis uri qanebi; 2 -  sienitis intruzivi; 3 – hidroTer mu lad Secvlili zona gogird-kolCedanis 

gamadnebiT; 4 – teqtonikuri rRvevebi; 5 – garqaulebuli, gakvarcebuli zonebi gamadnebiT; 4 – teqtonikuri rRvevebi; 5 – garqaulebuli, gakvarcebuli zonebi 

teq    tonikuri blokis gareT aris mxolod vaio-

surnalis ubani, oqros gamadnebiT, romelic aWar-

iswylis, ganeduri mimarTebis, Rrmuli rRveviT 

kontroldeba, xolo oqros gamadneba ukavSirdeba 

mis gadakveTas meridianul rRvevis zonasTan. unda 

aRiniSnos, rom Warnalis oqros gamovlenac, ro-

melic aRwerili teqtono-magmaturi kvanZis mo-

SorebiT mdebareobs, aseve meridianuli rRvevis zo-

nas ukavSirdeba, sienitis intruzivis axlos, rom-

lis fenisebri forma eWvs ar iwvevs.

unda aRiniSnos,  rom msgavsi situaciaa aWaris 

kvanZis Crdiloe TiT mdebare, vakijvris teqtono-

magmatur kvanZis farglebSic. aqac orTogonalur-

diagonaluri sistemebis lineamente bia gamovlenili, 

romelTagan Crdilo-dasavleTis mimarTebis rRveve-

bi dominireben, xolo oqros gamovlenebi (gonebis-

kari, fafaleTi, vakijvari, nasax lari da sxv.) merid-

ianuli rRvevebiT kontroldebian, rac unda iyos 

gaTvaliswinebuli detaluri samuSaoebis Catarebis 

procesSi. es struqturebi kargad deSifrirdebian 

maRliv suraTebze, isini kveTen teqtono-magmatur 

kvanZebs da scdebian aWara-TrialeTis naoWa siste-

mis farglebs.

aWaris teqtono-magmaturi kvanZis madanwarmo-

qmna Cven Semdeg na i rad gvesaxeba:

paleocen-eocenSi aWara-TrialeTis naoWa siste-

mis farglebSi napralovani vulkanizmis Sedegad 

warmoiSva mZlavri (3-5 km) bazalt-andezituri 

Sedgenilobis vulkanogenuri wyeba;

vulkanuri aqtiurobis dasasruls, sxva da sxva 

mimarTebis line a mentebis gadakveTis adgilebSi 

CaisaxaA Rrma da aqtiuri teqto no-magmaturi kvan-

Zebi, maT Soris aWaraSi merisi-uCambosi;

saSualo Sedgenilobis intruzivebi (sienitebi, 

sienit-diori tebi) ukavSirdebian aWara-TrialeTis 

yvelaze mZlavr teqtonikur qvedamiocenur fa-

zas – aWaris fazas, maTi ZiriTadi nawili plas-

turi formisaa da silebs warmoadgenen. fuZe 

Sedgenilobis mcire intruzivebi (gabro, gabro-mon-

conitebi) ufro axalgazrda (miocen-pliocenuri) 

sairmis fazas unda ukavSirdebodes;

aWaris kvanZis hidroTermulad Secvlili far-

To velebi da Sesabamisad gogirdis kolCedanis 

da alunitis budobebi sienit-dioritebis plastur 

intruzivebs ukavSirdebian da maT saxurav gverdSi 

viTardebian fenebis saxiT;

spilenZ-polimetaluri-oqroTi gamadnebas Cven 

ufro axalga zrda, fuZe Sedgenilobis intruzivebs 

vukavSirebT, romlebTanac isini sivrcobrivad arian 

dakavSirebulebi. oqrosa da spilenZ-poli metalur 

gamadnebaze perspeqtiulad migvaCnia intruziuli 

sxeulebis cicabo amomyvani yelebi, romlebic ram-

denime  faziT arian warmo dgenili da maT mier 

ekranirebuli sagebi gverdis qanebi. 
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НАДИРАДЗЕ В.В.
ГЕОЛОГИЯ И РУДОНОСНОСТЬ ТЕКТОНО-
МАГМАТИЧЕСКОГО УЗЛА АДЖАРИИ

Рассмотрены геологические и металлогени-
ческие особенности юго-западной части Аджаро-
Триалети, Мериси-Учамбского тектоно-магма-
тического узла. Установлена пластовая форма, 
в виде силлов, третичного возраста сиенитов и 
сиенит-диоритов. К ним приурочены гидротер-
мально интесивно измененные поля, которые  
располагаютсья над интрузивами, также пласто-
образно, занимая большие площади и содержат ру-
допроявления серного колчедана, алунита. Медно-
полиметаллическое с золотом оруденение связано 
с основными интрузивами более поздней фазы (га-
ббро, габбро-монцониты), с которыми простран-
ственно тесно связаны.

NADIRADZE V.
THE GEOLOGY AND MINERALIZATION OF 
TECTONIC-MAGMATIC KNOT OF ADJARA

        
The article looks at Geological and metallogenic 

peculiarities of the tectonic-magmatic knot of south-
west part of Adjara-Trialeti, Adjara, Merisi-Uchambo. 
Tertiary age layered and sills appearance intrusives, 
sienites, sienite-diorites are established. Intensively, 
hydrothermal alteration fields are associated with 
them, which are developed in the hanging walls of 
intrusives and have wide scale distribution. Alunite 
and sulfide ore mineralization are connected with 
mentioned intrusives as well. Copper-polymetallic 
manifestation is associated with more late phase mafic 
intrusives (gabro, gabro-monzonite) spatially very 
closely.

uak 551.502(479.22)                                                                           

geologia-mineralogiis mecn. doqtori m. kvinikaZe, 
geologia-mineralogiis mecn. doqtori d. patariZe,  
geologia-mineralogiis mecn. doqtori d. yufaraZe, 
v. kirakosiani, n. xundaZe

geoekologia, rogorc erT-erTi mimarTuleba geologiaSi

naSromSi ganxilulia geoekologiis ganviTare-naSromSi ganxilulia geoekologiis ganviTare-

basTan dakavSirebuli problemuri sakiTxebi, radgan basTan dakavSirebuli problemuri sakiTxebi, radgan 

garemos dacvis sakiTxebSi gansakuTrebul rols garemos dacvis sakiTxebSi gansakuTrebul rols 

TamaSobs geologiuri kvlevebi ker  Zod - geodinami-TamaSobs geologiuri kvlevebi ker  Zod - geodinami-

kuri, hidrogeologiuri, geofizikuri, geoqimiuri, bio-kuri, hidrogeologiuri, geofizikuri, geoqimiuri, bio-

geoqimiuri, sa in  Jinro-geologiuri. vinaidan geoeko-geoqimiuri, sa in  Jinro-geologiuri. vinaidan geoeko-

logia axali mimarTulebaa geologiaSi, gamoT q mu lia logia axali mimarTulebaa geologiaSi, gamoT q mu lia 

mosazreba geoekologiuri kartirebis aucileblobis mosazreba geoekologiuri kartirebis aucileblobis 

Sesaxeb. gan saz R v rulia am sa mu  Saoebis miznebi, amo-Sesaxeb. gan saz R v rulia am sa mu  Saoebis miznebi, amo-

canebi, masStaburoba da etapobrioba.canebi, masStaburoba da etapobrioba.

Tanamedrove samecniero teqnikurma miRwevebma 

progres Tan er    Tad bevr uar  yofiT movlenebs daudo 

safuZveli. maT So ri saa�garemos da bin Zu   re  bis mZi -

me  pirobebi, rac dRes   dRe obiT ka co b  riobis umniS-

vnelovanes sa  z ru navs war  mo a d gens.

ukanaskneli gamokvlevebi gviCvenebs, rom dedami-

wa ekolo gi  uri Tva l   sa  z  risiT globalur daZabu-

lobas ganicdis. Cvens pla  netaze Seqmnili mZi  me 

ekologiuri pirobebi did safrTxes uqm nis aramar-

to arsebuli bi o  ce nozs, ara med ada  mi anis sicocx-

les, da uaryofiTad moqmedebs ada mi a nis fi zi kur, 

fsi  qo lo gi   ur da genetur faqtorebze [1]. Tu 

mxedve lo baSi mi  vi RebT imas, rom  am mxvriv arc sa-

qar T ve los  teri to ria warmo ad gens gan  sa ku T rebiT 

da cul areals, ad vi li mi sa  xve dria, Tu ra didi 

mniS v ne lo ba eniWeba eko lo giuri kri te ri u mebisa da 

kon ce f  ci ebis Se  muSavebas da maT ganxorcie le  bas. 

yovelive es ki sa  Ta nado sa mu Sa o e bis  Ses ru le biT 

SeiZ le ba iqnes miR weuli. 

rogorc cnobilia, ekologia Seiswavlis sam-

rewvelo komp  le q   sebis me   ga   po li sebis, navTobis da 

gazis sadenebis teq  no ge  nu rad gauWuWyianebis pi  -

ro bebs. xSi rad mis miRma rCeba iseTi pro cesebi 

rogoricaa bunebrivi ano   ma liebis ze mo  q me de ba,  

Rvarcofebis gamomwvevi mizezebis dadgena, ge o qi-

miuri da biogeoqimiuri anomaliebis arseboba. 

miuxedavad imisa, rom geoekologia ZiriTadad 

ekolo gi ur pro  ble me b   ze mu Saobs igi mainc ge-

ologiur mecni e re bas gane kuT vneba. mas safuZ v lad 

udevs ge ologiuri garemos, rogorc eko  sistemis 

ganuyofeli nawi lis, Ses wav la. ge o lo  giuri gare-

mo  ki TavisTavad warmoadgens land Saf tis abi o-

tur safuZvels, ro   melic ganapirobebs teritoriis 



11 samTo Jurnali, #2(39), 2017

g e olo g i a  -  Г Е О Л О Г И Я   -   G E O L O G Y

ekologiur mdgo  ma re o bაsa da mis evo lu ci as. land-

Saftebis sistemebis fun qcio ni re ba Zi  ri  Ta  dad da-

mokidebulia ni a da gis fenisa da miwisqveSa wylebis 

ur   Ti erT qmedebaze. ni adagis fena ki Zi ri Ta da di qa-
nebis daSlis pro  duqtia, xo lo miwisqveSa wyle bi 

am fenis mik roe le men te biT mkve   bavi wyaro. sa bo lo-

od iqmneba siste ma “wyali - qani“, ro me lic    war mo-

adgens aucilebel kom po  nents biosferos gan   vi Ta-

re bi saTvis.

geoekologiis ZiriTadi mizania, rogorc te-

qnogenurad ga Wu   W  yi a ne bu li ra ionebisa da terito-

riebis ekologiuri Ses wav la, aseve bunebrivi eko   -

a no ma li  ebis ga mov lena da ma Ti aR mo f x v ris  krite-

riumebis SemuSaveba. sa   qar T ve lo s Tvis  am Tva l sa-

zri siT  gansakuTrebiT sayuradReboa is te ri to  -

ri  ebi, sa dac ga su  li wlebis manZilze Cata re bu lia 

geo logiuri sa Zi e bo  da Zeb  ni Ti sa mu Sa  o e bi.   samTo  

ga    mo   na mu Sev rebis kvali mrav la daa ga b ne u   li Cveni 

res pub li kis TiTq mis mTel teri to ri aze. dRe s dRe-

o biT aseTi far  To be bi mi  to ve bulia uyurad Re  bod, 

xo lo ga mo na mu Sev re bidan mom di na re miwis qveSa wy-

lebs zedapirze ga mo a qvT li To nebiT mdi dari to-

qsikuri na  erTebi, riTac WuW yi a n deba ara  mxolod 

sa var gu le bad gamosayenebeli ni ada gebi, ara med sas-

me li wyle  bic. yo ve live es ara sa su  rvel ekologiur 

piro bebs uq  mnis ad gi lob riv mo sax le o bas.

magaliTisTvis sakmarisia moviyvanoT dasavleT 

saqarTvelos mTi   an ra   i o ne    bSi, dariSxanis warmoe-

bisagan miRebuli Sedegebi mo   saxleobis daa va   de bis 

Tva  lsazrisiT, rasac cxadad asa bu   Te ben   qarTveli 

medikosebis ga  mok v le vebi.

geoekologia moicavs geologiis iseT dar ge -

bs, ro go ricaa: hi d   ro ge o   lo  gia,  sainJinro geologia, 

geo di  na mi ka, geo fi zika, ge   o qimia, biogeo qi mia da sxva. 

Tu HhidrogeologiaSi eko lo gi i sa  T vis aucile-

belia miwis qve Sa da mi wis  zeda wyle  bis ga WuW yi-

a ne  bis xarisxis gansazrvra, sainJinro–geo  logiaSi 

— mewye re bi   sa  da  Rvarcofebis gamomwvevi piro-

bebis Ses wav la, xolo ge o fi  zi  ka Si ki — se  is mu -

rad daZa bu li ubnebis gamovlena. geo qi   mi i saT vis da 

ga n    sa  kuT rebiT ki biogeoqimiisaTvis aucilebelia 

gani saz R  vros qi    mi uri ele men  te bis (gan sa kuT re  biT 

ki mik ro ele me n te bis) mig  ra    ci is gzebi da pirobebi 

qa nebidan adamianis organizmis CaTvliT. naxazze 1 

mocemuli sqema swored elementebis aseT mig ra ci is 

gzebs asaxavs.

miuxedavad imisa, rom samecniero literaturaSi 

mra va li Sro     maa ga mo q   ve  y ne   buli ekogeoqimiur da 

bioqimiur sakiT xeb Tan da   kav SirebiT, saer Tod me-

c  ni e re ba, da maT Soris qarTu li geo lo     giuri da 

ekologiuri mec ni  ereba, jer ki dev  Sor saa am sa-

ki T      xebis srulfasovnad gaSuqebisagan. wi na  mde bare 

sta tia swo  red ase  Ti samuSoebis Catarebis dasab-

uTebisaTvis aris ga miznuli.

 

nax. 1. mikroelementebis ganawilebis sqema qanidan adamianis organizmis CaTvliTnax. 1. mikroelementebis ganawilebis sqema qanidan adamianis organizmis CaTvliT

geoekologiuri mdgradobis SenarCunebis prob-

lemebis kvle va   Si didi mni  S  vneloba eniWeba geolo-

giuri garemos atmos fe rosa   daPhidros fe ros Tan    

ur  TierTqmedebis donis gansazRv ras [2]. xSi     rad am 

urTerTqmedebiT aris ga  mo w ve  u  li deda miwis lanSaf-

te     bis Secvla, rac TavisTavad ga na pi ro   bebs ise  Ti 

sa  Si Si  pro ce   sebis warmoqmnas, rogoricaa buneb ri vi 

ra di a cia, mew y ru  li da   Rva r co  fuli movlenebi, niada-

gis inten si uri ero zia da ga x      Si  re buli mi wis Zvrebi, 

ro melTa gamomwvevi mizezebi bevri mec   ni   eris az riT, 

zog jer gan pirobebulia mi wis qerqSi im si ca ri e-

le   bis warmoqmniT, ro  me lic da kav Si rebulia navTo-

bisa da  ga zis mopovebasTan.  yovelive am prob  le-

mebis gaSu qe  bi saTvis Zi ri    Tad mi ma r Tu  le  bad SeiZleba 

CaiTvalos ga  re mos geoeko lo gi u  ri kartireba 

stru qturu li  , geofizikuri, hid ro ge o  lo gi uri, sa   i-
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n Jinro – ge  o  logiuri, geoqimiuri da bio   geo qimiuri 

fonu ri mdgo   ma reo bis da dgeniT. am CamonaT va li dan 

TiToeuli da mouki de be     li mi  ma r   Tu le baa, xolo miRe-

buli Se degebis safuZvelze, dge   ba ge o eko lo gi u ri 

ma xasiaTeblebis integraluri ru kebi, ro   m le b sac 

eko lo giuri mdgo ma  re o bis Semfasebeli kartogra fi   -

uli do  ku men tis  mniSvneloba aqvs  [3].

geoekologiuri rukebis Sedgena ramdenime etaps 

moicavs: pi    r    vel etapze wvrilmasStabiani (1:1000000, 

1:500000) ru  ke   bis Sed  ge  na aris sa   Wi   ro.  maTi daniS-

nulebaa geoekologiuri ga re mos fo  nuri mdgomare-

obis gan         sa z R v ra da amave dros im regionebis ga -

moyofa, romlebisTvisac da maxa   sia    Tebelia am  fonu ri 

mdgo ma re   obidan gadaxra. wvrilmasStabiani rukebis 

Sed gena war mo ad  ge ns damoukidebel geoekologiur 

samuSaos. aseTi ru kebis Sed  ge    nas sa fuZ vlad unda 

da e dos geolo giuri (sakuTvriv geolo   gi  uri, geo-

fizikuri, hid roge ol ogiuri, sa i nJinro - geolo giu-

ri  da geo qimiuri) da eko lo gi uri  Si naarsis arse-

bu li fo n  du ri da literaturu li masa le bi. savele 

sa mu Sa o e  bi gaTvalis wi ne   bulia mxo lod calkeuli 

sakiTxebis da sazus teb lad. 

geoekologiur kartirebas pirvel rigSi unda 

daeqvemde ba ron regi o ne   bi, rom lebic teqnogenuri   da 

buneb rivi  ekoano  ma li  ebis maRal niSans ata   re ben. am 

mas Stabis samuSa o e bi saTvis au  cilebelia gamoyeneb-

uli iqnes aero- da kosmo su   ri foto ma sa   lebi. ru-

kaze ZiriTadad unda aisaxos bu neb riv-teq  no genuri 

ge  o sistemebi da ekzogenuri procesebis gavrce le-

bis ka nonzo mi    erebebi.

meore etapze gaTvaliswinebulia saSualo 

masStabiani (1:200000, 1:100000) geoeko lo   giuri 

ru  ke  bis Sedgena. am samu Sa os Ca ta  re  bisas miRe bu-

li in  for ma cia un da asaxavdes geo lo giuri ga re   mos 

bunebriv da teq no ge nur da  t vir T  vis Se de ge bs. am 

masS ta bi s samuSaoebis saboloo mizania kon k re tu -

li re gi o  ni saT vis ru   kis Sedgena, sadac asaxuli 

iqneba buneb riv – teq  no  ge nu  ri da   Za  bulobis kva n Ze bi, 

negatiuri movle ne bis dinamika da re ko  me  n  debuli 

iq ne ba maTi daZlevis gze bi. 

wvril da saSualomasStabiani geoekologi-

uri rukebis Sedgena mi zan  Sewonilia Catarebuli 

iqnes saxelmwifo dakveTis xarjze da auci le be  lia 

Sevides im rukebis kompleqtSi, rac gaTvaliswine-

bulia geolo giu ri agegmiTi samuSaoebis Catarebis 

dros (ise rogorc geologiuri, geo fi  zikuri, geo-

qimiuri, sainJinro-geologiuri da sxva).

mesame etapi moicavs msxvilmasStabiani (1:50000, 

1:25000, 1:10000 da uf ro msxvi  li) geoekologi-

uri rukebis Sed ge  nas. es ma s Stabi iTvaliswinebs 

sa   mu Sa  o ebis Catarebas im raionebSi an ub  nebze, sa-

dac didia ekologiuri da   Za bu  lo ba an Seqmnilia 

kri  zisuli mdgomareoba. aseT raionebs miekuTv ne -

bian te  ri to ri    ebi, sadac ganlagebulia samTamadno 

da qi mi ur  - me  ta lu r  gi u li kompleqsebi, da dasax-

lebuli pun q te bi, sadac in te n si u  rad aris ga  mo v-

lenili egzo genuri pro ce se bi.  am SemTxvevaSi un da 

Catardes eko ge o qi miuri, biogeo qi miuri, eko ga  zo geo-

qi mi uri, sai n Ji nro-geologiuri eko  ra  di o metriuli, 

ekohidrogeo qi mi uri da sxva saxis geologiuri 

sa mu Sa  o e bi. es samuSaoebi unda Ca ta rdes im sam-

rewvelo kompleq se bis xar j ze, ro  mel Ta mize ze biT  

ga mo wveulia eko lo  giuri ga WuW yi a neba. miRe bu li 

Se de  ge bi asa  xuli unda iq nes sa Ta na do mas S ta bis 

rukebze, rac sa Su a le bas mo g v cems SemuSavebyli 

iqnes re ko  men daciebi ekolo gi urad da  zara le bu li 

ub  ne bi saT vis da Za bu lo bis moxs nis Tval  sa z ri siT.  

sabolood SeiZleba iTqvas, rom geoekologi-

uri kvlevebi Ta  visTavad mo    i cavs farTo samecnie-

ro speqtrs, rac ganpi ro be bu  lia rTuli da aqam-

de na k le bad  cnobili sakiTxebis gada wy ve tasTan. am 

mimarTulebiT gark ve u  li sa  mu Sa o e bi Catarebulia 

saqarTvelos geologiuri departamentis kav   ka   si is 

mineraluri nedleulis institutisa da sxva uwye-

bebis mier, mag    ram yo ve live es mxolod fragmentur 

xasiaTs atarebs da saboloo sura   Tis miReba sak -

maod problematuria. Cveni Sexedulebidan gamomdi-

nare mig   vaC nia, rom unda Se muSavdes er Ti ani geolo-

giuri samsaxuris Seqmnis ko n   cef cia, raTa sis te ma Si  

iqnes konkretuli monacemebis eleqtronuli baza 

ga   re moze ze moqmedebisa da mis mier gamowveuli sa-

SiSroebis Sesaxeb.
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КВИ НИ  КАДЗЕ М.С., ПАТАРИДЗЕ Д.В., КУПАРАДЗЕ 
Д.М., КИРАКОСЯН В.А., ХУНДАДЗЕ Н.К. 
ГЕОЭКОЛОГИЯ, КАК ОДНО ИЗ 
НАПРАВЛЕНИЙ В ГЕОЛОГИИ

В статье рассматриваются проблемные вопро-
сы, связанные с развитием геоэкологии, так как 
геоэкологические исследования, охватывающие 
такие геологические направления, как геохимия, 
биогеохимия, гидрогеология, инженерная геоло-

гия, геодинамика, геофизика, играют существен-
ную роль в вопросах охраны окружающей среды. 
Так как геоэкология — относительно новое на-
правление в геологии, авторами данной статьи 
выс ка за но мне ние о необходимости проведе-
ния работ по геоэкологическому картированию. 
Разработана методика этих работ. Определены 
этапы и масш та бы картографических работ, их 
цели и задачи. 



13 samTo Jurnali, #2(39), 2017

samTo mrewvelobis problemebi - ПРОБЛЕМЫ ГОРНОЙ ПРОМЫШЛЕННОСТИ  -  PROBLEMS OF MINING INDUSTRY

KVINIKADZE M., PATARIDZE D., KUPARADZE D., 
KI RA KO SY AN V.,     KHUNDAZE N.
GEOECOLOGY AS ONE OF THE DIRECTIONS IN 
GEOLOGY

 
The article deals with problematic issues related 

to the development of geoecology, since geoecologic 
research covering such fields of geology as geochemistry, 

biogeochemistry, hydrogeology, engineering geology, 
geodynamics, and geophysics, play important role 
regarding issues of environment protection. Science 
geoecology is relatively new direction of geology the 
authors of this article suggested the need for works on 
geoecological mapping. Methods of such works are 
already developed. Scope of cartographic work, their 
goals and objectives have been defined.

uak 662.013

ekon. mecn. doqtori, prof. d. ComaxiZe, m. basilaZe

qvanaxSiris mrewvelobis mdgomareoba saqarTveloSi dResdReo-
biT da misi ganviTarebis zogadi koncefcia 

statiaSi gaanalizebulia saqarTvelos qvana-statiaSi gaanalizebulia saqarTvelos qvana-

xSiris mrewvelobis ganviTarebis Sedegebi qveynis xSiris mrewvelobis ganviTarebis Sedegebi qveynis 

saxelmwifoebrivi damoukideblobis wlebSi. kerZod, saxelmwifoebrivi damoukideblobis wlebSi. kerZod, 

warmodgenilia iseTi sakvanZo sakiTxebi, rogori-warmodgenilia iseTi sakvanZo sakiTxebi, rogori-

caa qvanaxSiris mopoveba, moxmareba, eqsport-importi, caa qvanaxSiris mopoveba, moxmareba, eqsport-importi, 

dargis wili saqarTvelos energetikul balansSi da dargis wili saqarTvelos energetikul balansSi da 

a.S. statiis dasawyisSi mocemulia mokle istori-a.S. statiis dasawyisSi mocemulia mokle istori-

uli eqskursi dargis me-20 saukunis 60-ian wlebSi uli eqskursi dargis me-20 saukunis 60-ian wlebSi 

aRorZinebis Sesaxeb da igi simbolurad dakavSirebu-aRorZinebis Sesaxeb da igi simbolurad dakavSirebu-

lia samTo mecnierebis Camoyalibeba-ganviTrebasTan. lia samTo mecnierebis Camoyalibeba-ganviTrebasTan. 

daskvniT nawilSi Camoyalibebulia zogadi koncef-daskvniT nawilSi Camoyalibebulia zogadi koncef-

cia saqarTveloSi qvanaxSiris mrewvelobis samoma-cia saqarTveloSi qvanaxSiris mrewvelobis samoma-

vlo ganviTarebis Sesaxeb.vlo ganviTarebis Sesaxeb.

mokle istoriuli eqskursi
saqarTveloSi qvanaxSiris mrewvelobis aRor-

Zineba da damoukidebeli saxiT samTo institutis 

Camoyalibeba simbolurad droSi TiTqmis erTmaneTs 

emTxveva. Aam dargis saukunenaxevarze meti xnis 

istoriis manZilze qvanaxSiris mopovebas yvelaze 

maRali maCvenebeli 1958 wels hqonda. Aam wels 

mopovebuli iqna 3014 aTasi t qvanaxSiri, romelic 

603-jer aRemateba 1997 wlis dones, roca am wia-

Riseulis mopoveba yvelaze minimaluri (5 aTasi 

t) iyo. xatovnad Tu vityviT, 1958 wels dRiurad 

daaxloebiT imdeni qvanaxSiri moipoveboda, ramdenic 

wliurad sabazro ekonomikaze gardamaval periodSi 

(1997-2008 w.w.). garda amisa, 1960 wels dafiq-

sirda sakoqse naxSirebis mopovebis (2135 aTasi t) 

da sakoqse koncentratis warmoebis (644 aTasi t) 

maqsimaluri maCveneblebi.

gasuli saukunis samocian wlebSi samTo mec-

niereba uSualo sawarmoo Zalad Camoyalibda. sxva 

dadebiT faqtorebTan erTad, man didad Seuwyo xeli 

dargSi samecniero-teqnikuri progresis ganxor-

cielebas da aRorZinebas. swored am periodSi aRin-

iSna saqarTveloSi manganumis nedli madnis mop-

ovebis (1965 w. - 6029 aTasi t) da sasaqonlo 

koncentratis warmoebis (1960 w. - 3036 aTasi t) 

maqsimaluri doneebi.

qvanaxSiris mopoveba qveynis 
damoukideblobis wlebSi

saqarTvelos damoukideblobis pirvel wlebSi 

qvanaxSiris mrewveloba TiTqmis gaCerda (ix. cxri-

li 1). kerZod, rogorc ukve iTqva, 1997 wels qva-

naxSiris mopovebis minimaluri done (5 aTasi t) 

aRiniSna. dargs gamococxleba 2009 wlidan dae-

tyo (110 aTasi t), xolo 2012 wels mopovebam 395 

aTas t-s miaRwia, Tumca 2016 wels es maCvenebeli 

kvlav 346 aTas t-mde Semcirda.

ekonomikuri reformebis periodSi qvanaxSiris 

realizaciis bazris uqonlobisa da uaRresad mwvave 

finansuri mdgomareobis gamo, tyibulis qvanaxSiris 

mrewvelobam daTmo miRweuli poziciebi. sasarge-

blo wiaRiseulis mopovebis metad mcire masStabebis 

Sedegad metismetad gaizarda produqciis erTeulze 

gaweuli danaxarjebi. sakmarisia iTqvas, rom am dros 

tyibulSi 1 t sasaqonlo qvanaxSiris TviTRirebuleba 

137 laris farglebSi iyo, maSin, roca misi sabazro 

fasi 40 lars Seadgenda. miuxedavad amisa, naxSiris 

realizacia am fasadac ver xerxdeboda.

cxrili 1cxrili 1

qvanaxSiris mopoveba saqarTveloSiqvanaxSiris mopoveba saqarTveloSi

1990-2016 wlebSi1990-2016 wlebSi

wlebi aTasi t wlebi aTasi t

1990

1995

1997

2000

2006

955

43

5

7

9

2009

2010

2011

2012

2013

2016

110

236

352

395

350

346
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qvanaxSiri saqarTvelos 
energetikul balansSi

qvanaxSiris mopovebis aseT masStabebi da misi 

wili qveynis energetikul balansSi, cxadia, didi ar 

aris. rogorc cxrilidan 2 Cans, qvanaxSiris war-

moeba bolo 3 wlis manZilze Semcirebis tendenci-

iT xasiaTdeba, maSin, roca importi daaxloebiT erT 

donezea. garedan Semotanil qvanaxSirSi ZiriTadia 

saRumele koqsi da bitumovani naxSiri. warmoebis 

simciris gamo, cxadia, mizerulia eqsporti 2 - 4 

aTasi tonis farglebSi.

qvanaxSiris warmoebisa da eqsport-importis 

gaTvaliswinebiT Siga miwodeba da saboloo mox-

mareba warmoebis msgavsad saanalizo periodSi mc-

irdeba. 

qvanaxSiris gamoyeneba ZiriTadad saRumele koq-

sis saxiT metalurgiaSi da araliTonur mineralur 

nakeTobebSi xdeba.

cxrili 2cxrili 2

qvanaxSiris miwodeba da moxmareba saqarTveloSi,qvanaxSiris miwodeba da moxmareba saqarTveloSi,

 aTasi tona (naturaluri) aTasi tona (naturaluri)

maCveneblebi 2013 w. 2014 w. 2015 w.
2015 w. %-iT

2013 w.-Tan

warmoeba

importi, 

maT Soris:

anTraciti

saRumele koqsi

naxSiris briketi

sxva bitumovani

eqsporti

Sida miwodeba, 

sul

saboloo moxmareba

maT Soris:

mrewveloba

sxva 

404,2

233,4

7,9

155,1

-

70,4

4,2

623,6

622,7

621,1

1,6

299,3

258,3

3,9

130,9

1,2

122,3

2,6

558,1

556,9

554,8

2,1

305,9

232,3

7,6

122,6

-

102,1

1,7

532,9

531,7

529,0

2,7

75,7

99,5

96,2

79,0

-

145,0

40,5

85,5

85,4

85,2

168,7

2015 wels qvanaxSiris roli saqarTvelos ener-

getikul balansSi aseTia: warmoebis TvalsazrisiT 

9,3%, importSi 4%, eqsportSi – 0,17%, energiis 

Sida miwodebaSi 5,7% da energiis saboloo mox-

marebaSi – 6,5% (ix. cxrili 3). Mmotanili monace-

mebi miuTiTebs, rom qvanaxSiris monawileoba qveynis 

energetikul uzruvelyofaSi metad mcirea da ar 

Seefereba am dargis realur potencials.

cxrili 3cxrili 3

energetikuli resursebis, maT Soris qvanaxSiris energetikuli resursebis, maT Soris qvanaxSiris 

warmoeba-moxmareba saqarTveloSi,warmoeba-moxmareba saqarTveloSi,

2015 wels, aTasi t2015 wels, aTasi t

maCveneblebi sul
maT Soris 

qvanaxSiri
qvanaxSiris wili, %

warmoeba

importi

eqsporti

Siga miwodeba

saboloo moxmareba

1330,4

3820,7

408,1

4722,3

4174,6

124,2

152,1

0,7

271,8

271,4

9,3

4,0

0,17

5,7

6,5

eqsport-importi

saqarTveloSi qvanaxSiris mopovbis aseTi masS-

tabebis miuxedavad, mainc xorcieldeba am wiaRiseu-

lis eqsport-importi. McxrilSi 4 naCvenebia saqa-

rTveloSi qvanaxSiris eqsport-importis dinamika 

naturalur da RirebulebiT gamosaxulebaSi  bolo 

7 wlis manZilze (2009-2016 w.w.).
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cxrili 4cxrili 4

qvanaxSiris eqsport-importi saqarTveloSi naturalur da RirebulebiT maCvenebelSiqvanaxSiris eqsport-importi saqarTveloSi naturalur da RirebulebiT maCvenebelSi

wlebi

eqsporti importi

tona
aTasi aSS 

dolari
tona

aTasi aSS 

dolari

2009

2010

2012

2016

14,0

151,2

-

1624,1

0,8

36,8

-

127,3

6721,8

17859,7

6633,0

103493,1

966,5

2509,8

1458,6

8590,0

cxrilidan 4 Cans, rom qvanaxSiris, rogorc 

eqsporti, ise importi izrdeba. aq mniSvnelovania 

Semdegi garemoeba. qvanaxSiris mrewvelobis ganuviTa-

reblobis gamo qveyana iZulebulia Semoitanos impor-

tiT saWiro qvanaxSiri, romlis Rirebuleba ukve did 

masStabebs aRwevs. 2016 wels Semotanil iqna 8,6 mln 

aSS dolaris Rirebulebis qvanaxSiri. Aarada am dar-

gis ganviTarebas qveyanaSi realuri safuZveli aqvs. 

Aaris bunebrivi da SromiTi resusebi, materialur-

teqnikuri baza, sainJinro da samecniero kadrebi, didi 

gamocdileba. aRsaniSnavia, rom mTel amierkavkasiaSi 

qvanaxSiris didi maragi mxolod saqarTvelos gaaCnia. 

tyibul-Saoris sabalanso maragi, rac Cveni qveynis 

analogiuri maCveneblis 80 %-ze mets Seadgens.

ganviTarebis zogadi koncefcia
problemis gadasawyvetad, sasicocxlod aucile-

belia qvanaxSiris msxvili samrewvelo gamoyenebis 

uzrunvelyofa. mxolod komunalur sayofacxovre-

bo mizniT qvanaxSiris gamoyeneba am sferos sruli 

aTvisebis pirobebSic ki saqmes ver uSvelis. amde-

nad, momavalSi saWiroa warmoebis masStabebis gaz-

rda. dargis specialistTa azriT ki, qvanaxSiris 

warmoebis ekonomikurad efeqturi mopovebis zR-

vari gadis wliurad 600 aTasi tonis farglebSi. 

amdenad, momavalSi aucilebelia maqsimalurad iqnes 

gamovlenili qvanaxSiris gamoyenebis gafarToebis 

yvela SesaZlebloba.

Seswavlilia saxelmwifos mxridan dargis mxar-

daWeris sakiTxi. sabWoTa periodSi dargi cnobili 

mizezebis gamo, saxelmwifo biujetidan subsidire-

baze iyo orientirebuli. Eekonomikuri reformebis 

pirobebSi qvanaxSiris mrewvelobis subsidireba biu-

jetidan, aseT pirobebSi cxadia, ver moxerxdeba. ad-

gilobrivi da ucxouri investiciebis mozidva erT-

erTi saimedo gzaa saqarTvelos qvanaxSiris mrewv-

elobis aRdgena-ganviTarebisTvis. am TvalsazrisiT, 

didi mniSvneloba aqvs saxelmwifosa da ucxour 

investorTa interesebis sworad dabalansebas. ker-

Zod, erTis mxriv, qveyanaSi xelsayreli sainvesticio 

garemos Seqmnas da meores mxriv, erovnuli ekonomi-

kis interesebis dacvas.

“saqarTvelos energetikis dargSi saxelmwifo 

politikis ZiriTad mimarTulebebSi”, romelic saqa-

rTvelos parlementma daamtkica 2015 wlis 24 

ivniss, naTqvamia, rom qvanaxSiris pirveladi resur-

sis mniSvnelovani nawili jer kidev auTvsebelia. 

amdenad, saWiroa arsebuli maragebisa da potenci-

uri resursebis Zebna-Ziebisa da racionaluri aT-

visebis maqsimaluri xelSewyoba.
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ЧОМАХИДЗЕ Д.И., БАСИЛАДЗЕ М.А.
О СОВРЕМЕННОМ СОСТОЯНИИ 
КАМЕННОУГОЛЬНОЙ ПРОМЫШЛЕННОСТИ 
ГРУЗИИ И ОБЩЕЙ КОНЦЕПЦИИ ЕЕ 
РАЗВИТИЯ

В статье приведен анализ результатов развития 
каменноугольной промышленности Грузии за годы 
после восстановления государственной независи-
мости. В частности, рассмотрены такие узловые 

вопросы как добыча каменного угля, потребление, 
экспорт-импорт, долевое участие каменного угля в 
энергобалансе Грузии и т.д., а также дан краткий 
исторический экскурс о возрождении отрасли в 60-
ые годы XX века, что символически связано со ста-
новлением и развитием горной науки. В заключи-
тельной части приводится общая концепция раз-
вития каменноугольной промышленности Грузии 
в будущем.
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CHOMAKHIDZE D., BASILADZE M.
PRESENT STATUS OF THE COAL INDUSTRY 
IN GEORGIA AND GENERAL CONCEPT OF ITS 
DEVELOPMENT

In the present paper the results of development 
of coal industry of Georgia in the years of state 
independence are analyzed. Particularly, there are 
key issues such as coal mining, consumption, export-

import, branch ratio in Georgia’s energy balance etc. 
are presented. At the beginning of the paper a brief 
historical excursion about revival of the brunch in the 
60s of the 20th century is given; and it is symbolically 
related to the establishment and development of 
mining science. In the final part the general concept 
of future development of coal industry in Georgia is 
formulated.

naSromSi ganxilulia is problemebi, romlebic naSromSi ganxilulia is problemebi, romlebic 

amJamad aris tyibu li-Saoris sabados damuSavebis amJamad aris tyibu li-Saoris sabados damuSavebis 

procesSi. kerZod, e. mindelis saxelobis Saxtis ve-procesSi. kerZod, e. mindelis saxelobis Saxtis ve-

lis detaluri samTo-geologiuri pirobebis kvle-lis detaluri samTo-geologiuri pirobebis kvle-

vis magaliT ze, Saxtis veli dayofilia Tanabari sam-vis magaliT ze, Saxtis veli dayofilia Tanabari sam-

To-geologiuri pirobebis mqone blo ke bad, teqnolo-To-geologiuri pirobebis mqone blo ke bad, teqnolo-

giuri meTodebis ganviTarebis sqemebi da mimarTule-giuri meTodebis ganviTarebis sqemebi da mimarTule-

be bi TiToeuli blokis gaxsnisTvis, momzadebisTvisa be bi TiToeuli blokis gaxsnisTvis, momzadebisTvisa 

da damuSavebisTvis; gaanalizebulia damuSavebis da damuSavebisTvis; gaanalizebulia damuSavebis 

sistemis saqvesarTule Strekebze mongrevis meTo-sistemis saqvesarTule Strekebze mongrevis meTo-

dis gamoyenebis upiratesobebi arsebul teqnolo -dis gamoyenebis upiratesobebi arsebul teqnolo -

giebTan SedarebiT; rekomendebulia, rom klasteru-giebTan SedarebiT; rekomendebulia, rom klasteru-

li ekonomikuri politika ganxorcieldes regionSi li ekonomikuri politika ganxorcieldes regionSi 

diriJistuli modelis safuZvelze imisaTvis, raTa diriJistuli modelis safuZvelze imisaTvis, raTa 

gadaiWras kadrebis momzadebis da ekonomi uri prob-gadaiWras kadrebis momzadebis da ekonomi uri prob-

lemebi.lemebi.

tyibuli-Saoris sabado Tavisi samTo-geolo-

giuri da samTo-teqnikuri pirobebiT miekuTneba 

msoflioSi erT-erT urTules sabadoTa ricxvs. 

rTulia misi teqtonika, fenobrivi struqtura, 

wolis elementebi da pa ra metrebi. sabado miekuT-

vneba samTo dartymebisa da uecari gamo tyor cne bis 

mxriv saSiSs. saSiSia mtvrisa da gazis afeTqebis 

mxrivaTac. naxSiris fe ne bi miekuTneba TviTwvisadmi 

midrekilebad fenebs da Zlier saSiSni ari an endo-

genuri xanZrebis gaCenis mxriv. sabados damuSavebis 

teqnolo gi is SerCevas arTulebs agreTve, geologi-

uri daZiebis xarisxi, rome lic, rogorc eqsplua-

taciis procesi, ar iZleva  saboloo da zust 

mona ce mebs.

sabados eqspluataciis mTeli periodis ganma-

vlobaSi gamoicada da mu  Savebis uamravi teqnolo-

gia, magram verc erTma maTganma ver miiRo xan gr-

Zlivi saeqspluatacio gamoyeneba. sabolood miRe-

buli iqna yvelaze mar tivi damuSavebis kamerul-

sveturi meTodi Weriseulis gamoSvebiT,  ro me-

lic usafrTxoebis  mxriv  aris yvelaze saSiSi, 

xasiaTdeba didi dana ka  r   gebiT. erTi periodi misi 

gamoyeneba akrZalulic ki iyo, magram mis si co -

cxlisunarianobas gansazRvravs gamoyenebis si-

martive, moqniloba, rTul samTo teqnologiur pi-

robebSi adaptirdeba SedarebiT mcire Sro mi Ti da-

naxarjebiT (ra Tqma unda usafrTxoebis Semcirebis 

xarjze) gar k ve uli mwarmoeblurobis miRweva, rac 

ase Tu ise akmayofilebs daba li mwarmoeblurobis 

Saxtis eqspluataciis pirobebs.

ukanasknel wlebSi, gansakuTrebiT mas Semdeg, 

rac sabados eqsplu ata cias axorcielebs Sps 

„saqnaxSiri“ (ji-ai-ji jgufi), Seiqmna mcde lo ba 

sabadoze axali maRalmwarmoebluri mompovebeli 

teqnologiebis daner gvi saTvis. SemuSavda sabados 

damuSavebis ori proeqti: erTi CexeTis  spe ci-

alistebisa da meore „luganskgiproSaxtis“ mier. 

rogorc orive Semu Sa  ve buli proeqtis detalurma 

analizma gviCvena, arc erTi ar eyrdnoba sabados 

samTo-geologiuri pirobebis detalur Seswavlas 

da, am urTu le si pirobebidan gamomdinare, calkeu-

li specifikuri pirobebis gaTva lis wi nebas, rom-

lebic absoliturad gansxvavdebian erTmaneTisgan 

da erTi Saxtis velis farglebSic ki moiTxoven 

Tavis specifikuri gaxsnis, mo m za debis, damuSavebis 

sistemebis da mopovebis teqnologiis SerCevas. 

arc  erT am proeqtSi ar aris gadawyvetili sa-

sargeblo wiaRiseulis mo po ve bis teqnologia, rom-

lis mixedviTac unda daiwyos saerTod Saxtis 

dap ro eqteba. „luganskgiproSaxtis“ mier mop-

ovebis ZiriTad teqnologiad miRebu li iqna e.w. 

burRva-Snekuri mopovebis teqnologia, romlis 

arc erTi para met ri gaangariSebuli ar aris da 

romelsac SemdgomSi TviT avtorma (l. stroekovs-

kim) saxeli Seucvala da WaburRuli kompleqsiT                                                                        

mo povebis te  q  nologia uwoda, rac dRevandel samTo 

saqmeSi nonsensia. yo velive amis gamo, verc erTma 

proeqtma ver pova ganxorcieleba da mi uxedavad 

imi sa, rom maTSi daxarjulia uamravi materialuri 

resursi, isini Taroze devs da ganxorcieleba ar 

uweria.

igive kompaniis mier iyo mcdeloba ganexorciele-

binaT maRalmwar mo ebluri Tanammedrove teqnolo-

giebis Canergva calkeul amosaReb ve lebSi. pirveli 

iTvaliswinebda zemoT naxseneb e.w. WaburRiluri 

kom p le q siT mo povebis teqnologias a. ZiZiguris 

uak 622:272

akad. doqtori g. maCaiZe, akad. doqtori g. lobJaniZe,  
doqtoranti a. taveliSvili, doqtoranti d. loria 
tyibuli-Saoris qvanaxSiris sabados damuSavebis problemebi da misi 
ganviTarebis perspeqtivebi
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saxelobis Saxtis me-19 velSi. imis ga mo, rom aRniS-

nuli velis geologiuri monacemebi bundovania, vi-

T xo vdiT masSi saZiebo gvirabis gayvanas da velis 

geologiur Ses wav las, rac ar ganxorcielda. amde-

nad,  mopovebis teqnologiis proeqti ar ar sebobs 

da igi warmodgenilia animaciuri filmebis doneze. 

miuxedavad ami sa, Sa x tis xelmZRvanelis mier miRe-

buli iqna gadawyvetileba kom pleq sis dam za de bisa 

da teqnologiis ganxorcielebis Sesaxeb, rac gamoi-

wvevs gauaz re bel did finansur da materialur da-

naxarjebs. Cven mier SeTava ze buli iqna „robinsis“ 

alternatiuli tipis saburRi danadgari, romel sac 

Za luZs WaburRilis yvela im parametris ganxor-

cieleba romlebsac iT xovda wi na  dadebis avtori, 

ukidures SemTxvevaSi ki SeTavazebuli iqna sa c-

de li ana logiuri WaburRilis mowyoba sakuTari 

xarjebiT, Tumca ar c erTi wi nadadeba Saxtis xelmZ-

Rvanelobis mier ar iqna miRebuli.

analogiurze absurduli mdgomareoba Seiqmna 

meore teqnologiis-„ho rizontaluri SreebiT da-

muSavebis sistemebi - naxSiris, lavis ukana ko  n-

veierze gamoSvebiT“ proeqtis Sedgenisas, romelic 

unda ganxor ci ele bu liyo +175 X 275 horizontebis 

aRmosavleTi velis centralur frTaze. mi uxe davad 

Cveni ara erTi miTiTebisa, rom velis geologia ar 

iyo saTa na dod   Seswavlili da rom dasaproeqte-

beli veli ar Seesabameboda, ro gorc maragebiT, aseve 

zomebiT kompleqsuri meqanizaciiT mopovebis teq-

no  logiis moTxovnebs, igi mainc ganxorcielda da 

gadaxdili iqna 50 000 do  lari. Cvenma Semdgoma kv-

levebma gviCvena, rom am velSi teqtonikuri rRve vis 

gamo, erTi amosaRebi Sris Semdeg, naxSiris fenTa 

wyeba mTli anad wydeba da masSi horizontaluri 

SreebiT damuSavebis teqnologiis gan xorcieleba 

SeuZlebelia. aqedan SegviZlia davaskvnaT, rom saba-

dos pi  robebSi detaluri geologiuri analizis 

gareSe ar SeiZleba ga da wyve ti lebis miReba, rasac 

Cveni magaliTis SemTxvevaSi SeiZleba gamoewvia 

100 milion dolarze meti zarali. Cven mier 

Catarebuli kvlevebi gviCvenebs, rom aRniSnuli te-

qnologia SesaZlebelia warmatebiT ganxorcieldes 

Sa x tis sxva amosaReb velSi da „luganskgiproSax-

tis“ mier SemuSavebuli pro eqtis ZiriTadi parame-

trebis mTlianad gadamuSavebisa da Secvlis Se mdeg, 

SesaZlebelia 1,5-2 jer Semcirdes ZiriTadi kapi-

taluri dana xar je bi da mopovebis TviTRirebuleba. 

Cven mier rekomendebuli yvela SeniS vna da wina-

dadeba, romelTa samarTlianobac drom gviCvena, 

moxsenebuli da weri lo biT miwodebuli iqna ro-

gorc Saxtis xelmZRvanelobisa da in dustriuli 

jgufisadmi (rogorc damfuZneblebis), aseve indus-

triuli jgufis gene ra  luri direqtorisadmi, ma-

gram maTi mxridan arc uaryofiTi da arc da de-

biTi pasuxi an ganmarteba ar iqna miRebuli. aseve 

ver ve Rir seT sa boloo pa suxs КПВ-2-is Cven mier 
rekomedebuli saqvesarTule Stre kebze mong re vis 

teqnologiis gamoyenebis Taobaze, romlis ZiriTad  

uaryofiT mxared Tvlidnen  mis usafrTxoebas.

miuxedavad imisa, rom Cven absoliturad dar-

wmunebuli varT КПВ-2 samagriT, saqvesarTule 

Strekebze gamoSvebiT damuSavebis sistemebis  us-

afrTxoebis wesebTan srul SesabamisobaSi, sab-

oloo gadawyvetilebisa da skeptikosebis darw-

munebis mizniT moviTxoveT daskvna ruseTis akade-

mi is cimbiris ganyofilebis naxSiris institutidan, 

romelsac aqvs yve la ze didi gamocdileba sqeli 

fenebis damuSavebis sistemebis srul yo fa sa da 

daproeqtebaSi. maT mier aris rekomendebuli aRniS-

nuli teqno lo giis gamoyeneba. miRebulia dadebi-

Ti daskvna teqnologiis usafrTxo ebis  wesebT-

an Sesabamisobis Sesaxeb da gamoTqmuli survili 

SemuSave bu li yo proeqti misi Canergvis saboloo 

gadawyvetilebebTan dakavSirebiT.

  Cven mier SeTavazebuli damuSavebis teqnolo-

gia aris umartivesi: 

- ar saWiroebs kadrebis gadamzadebas;

- damatebiT saremonto-aRdgeniTi samuSaoebis 

infrastruqturis Seqmnas; 

- kargad Seesabameba Cvens rTul samTo-geolo-

giur da samTo-teqnikur pi robebs;

- am teqnologiiT SeiZleba gamomuSavdes amJa-

mad eqspluataciaSi myo  fi horizontebis maragis 

70-80 %;

- misi teqnikuri parametrebis (gadaadgilebis 

siCqare 8 m/dRe-RameSi; mwa r moebluroba 800 t 

dRe-RameSi) ganxorcielebis SemTxvevaSi arsebul 

te q  no  logiasTan SedarebiT erTi da igive momuSave-

Ta raodenobiT daax lo ebiT 3-jer gaizrdeba ubnis 

mwarmoebluroba. winaswari gaangariSebiT 1,5 jer 

Seamcirebs mosamzadebeli gvirabebis raodenobas. 

rac mTavaria, wmen di Ti sangrevis gadaadgilebis siC-

qaris ara saproeqto 8 m/dRe-RameSi, ara med 5-6 m/dRe-

RameSi miRwevis SemTxvevaSic SesaZlebelia orjer 

ga iza r dos amosa Re bi velis sigrZe, rac Sesabamisad 

Seamcirebs amosaRebi  Suroebisa da saqve sa r  Tule 

kverSlagebis raodenobas.  garda amisa:

- aadvilebs da aumjobesebs  endogenur xanZ-

rebTan brZolas;

- amcirebs samTo dartymebis  gamovlenis sa-

SiSroebas; 

- wmendiT sangrevSi muSebis ar yofniT aumjobe-

sebs damuSavebis usa fr Txoebas;

- ar saWiroebs did  kapitalur dabandebebs. 

M   misi teqnikuri daxasiaTeba Semdegia:

- dasamuSavebeli fenis sisqe 6-15 m;

- fenis daxris kuTxe 35-70 gradusi;

- wmendiTi sangrevis dRe-Ramuri winsvla 8 m;

- dRe-Ramuri mwarmoebluroba  800 t;

- hidroficirebuli mabiji, Weriseulis gamoS-

veba;

- gadamtvirTvelis tipi - ПСП-26;
- Strekis konveieris tipi - 2СР70М;
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-  satumbe sadguris tipi - CHT;
-  muSa wneva 32 megpa;
- naxSiris masis gafxvierebis tipi, mimarTuli 

hidro gagleja an mimar Tu li vibro da seismo ze-

moqmedeba.

sqel cicabod daxrili fenebis damuSavebisas 

mabij samagrs Semdegi upiratesobebi gaaCnia:

- mniSvnelovani samagrqveSa sivrcis arse-

boba, rac uadvilebs da amar ti vebs samTo muSebis 

Sesrulebas gamagrebis qveS;

- samagris marTvis simartive;

- samagris mTliani avtonomiuroba, romelic 

mas aZlevs unars gadaad gil des rTul samTo-ge-

ologiur pirobebSi, gadaadgildes damatebiTi sa-

Sualebebis gamoyenebis gareSe;

- nabijebiT gadaadgilebis principi aadvilebs 

samagris gadaadgilebas sa qvesarTule Strekebis 

uswormasworo iatakze;

- samagris gadaadgilebisas ar ixsneba gambjeni 

kenti an luwi hidrosa magris gadawevisas, rac uz-

runvelyofs Weris Sekavebas saqvesarTule Stre kis 

SeuRlebisas naxSiris gamosaSveb zonasTan;

- agregatuli komponireba, mcire gabarituli 

zomebi da dakom pleq tebu li kvanZebis masa aadvi-

lebs samontaJo da sademontaJo samuSaoebis war mo-

ebas Seviwroebul samTo gamonamuSevrebSi.

rogorc КПВ-2 is teqnikuri daxasiaTeba 

gviCvenebs, aRniSnuli samag ri saSualebas iZleva 

gamomuSavebuli iqnes aSlil zonebSi iseTi fe-

ne bi, ro melTa sisqec Zlier Semcirebulia, rac 

sagrZnoblad Seamcirebs nax  Si ris danakargebs 

fenTa aSlilobebis gamo, rasac didi mniSvneloba 

aqvs sabados pirobebisaTvis. Bblokis im qveda 

horizontebis damuSaveba sa  dac fenTa wyebis 

daxris kuTxe naklebia 35 gradusze, unda ganxor-

ci el des daxrili SreebiT, wmendiTi sangrevis 

kombainebiT mopovebis da indi vi dualuri samagris 

gamoyenebiT.

unda aRiniSnos, rom saqarTveloSi samTo saqme-

Si moRvawe mecni ere bisaTvis araviTar sirTules 

ar warmoadgens erTi dasamuSavebeli ub nis pro-

eqtis SemuSaveba. maT ukeT ician Cveni sabados 

samTo geologi uri, sam To-teqnikuri pirobebi, ma-

gram imis gamo, rom samagri КПВ-2 ar is ino va ci uri 
da samagris damzadebasa da danergvaze eqskluzivi 

mxolod ruseTis mecnierebaTa akademiis cimbiris 

ganyofilebis qvanaxSris ins ti tuts gaaCnia,  migvaC-

nia aucileblad maTi CarTva aRniSnuli proeqtis 

Se mu SavebaSi, romlebic pasuxismgebelni iqnebian mis 

vargisianobasa da Sro misunarianobaze.

yovelive zemoaRniSnulis gamo, miRebul iqna 

gadawyvetileba Sax t ze arsebuli geologiuri mo-

nacemebis safuZvelze detalurad Segves wav la e. 

mindelis saxelobis Saxtis velis geologiuri 

agebuleba, risTvi sac Sa x tis mTavar geologTan 

erTad gaanalizebuli iqna 86 WaburRili. mi Re-

bu  li monacemebis safuZvelze, fenTa paraleliza-

ciis princi piT mox da maTi ganfena, ris Sedegad 

ganxorcielda Saxtis velis SedarebiT Ta na ba ri 

samTo - geologiuri pirobebis mqone amosaReb 6 

blokad dayofa, ro    me l Ta samTo-geologiuri piro-

bebi absoluturad gansxvavdeba erT ma ne Ti s gan (ix. 

naxazi 1). 

Cven mier Catarebuli kvlevebi gviCvenebs, 

rom Saxtis velis gaxsnis klasikuri sqemaa 

Sewyvilebuli StolnebiT, brma WaurebiT da kapita-

lu ri kverSlagebiT. migvaCnia, rom +175 horizon-

tis qvemoT gaixsnas +175 ho ri zontis kapitaluri 

kverSlagebidan, fenTa wyebis sageb gverdSi gayva ni-

li savele qanobiT 0 horizontamde, romlis daxris 

kuTxe mizanSewo ni lad migvaCnia ar aRematebodes 

16-18 graduss, sigrZiT daaxloebiT 840 metrs. 

aRniSnuli qanobidan Saxtis velis centraluri 

velebi momzad de ba savele sasarTule StrekebiT, 
romlebidanac amosaRebi sarTulis far g lebSi, amo-

saReb ubans davukavSirdebiT saubne kverSlagebiT. 

aRniSnuli blokebis sarTulebis gamomuSaveba mox-

deba daRmavlobiT (2, 3, 4, blokebi), xo lo central-

uri velebis gamomuSavebis Semdeg 0 horizontidan 

gayva ni li savele Strekebis meSveobiT momzadde-

ba dasavleTis amosaRebi pirve li bloki da aR-

mosavleTis mexuTe da meeqvse blokebi. aRniSnuli 

savele Strekebidan pirveli da mexuTe blokebi 

Saxtis velis mTel daqanebaze mo m zaddeba savele 

sapanele bremsbergebiT, romlebidanac blokebSi mo-

Ta v se buli iarusebis gamomuSaveba moxdeba saiaruse 

kverSlagebis saSu ale biT, xolo rac Seexeba meeqvse 

amosaReb bloks, misi fenTa wyebis mci re daxris 

gamo (9-110) gradusi, SeiZleba momzaddes sahori-

zonte momza de biT da blo kis gamomuSaveba ganxor-

cieldes savele amosaRebi bremsber ge biT da R mavali 

lavebiT.

Saxtis velis rekomendebuli gaxsnisa da momza-

debis sqemebi saWiroa Sedardes alternatiul sx-

vadasxva sakvlevi da saproeqto institutebis mi-

er rekomnendebul sqemebs. moxdes maTi detaluri 

teqnikuri da ekono mi ku ri gaanalizeba.

Cven mier detalurad Seswavlili Saxtis 

velis geologiuri age bu le ba da misi gaTval-

iswinebiT SerCeuli Saxtis optimaluri velis 

gax sni sa da momzadebis sqema saSualebas mogvcems 

sworad SeirCes TiTeuli amo saRebi blokisaTvis 

damuSavebis teqnologia, wmendiTi sangrevis manqa-

na-meqanizmebi, rac saboloo jamSi uzrunvelyofs 

Saxtis velis damu Sa ve bis rentabelobas da us-

afrTxoebas.

amave dros, Catarebuli kvlevebi saSualebas 

iZleva swori kanon zo mi erebiT movaxdinoT amo-

saRebi blokebis gamomuSaveba drosa da sivr ce Si, 

rac safuZvels warmoadgens samTo samuSaoebis ms-

vlelobisas samu Sa oTa daqsaqsulobis da urTierT 

uaryofiTi zegavlenebis Tavidan aci le bisaTvis.
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dasamuSavebeli Saxtis velis Cvens mier reko-

mendebuli gaxsna-mom za de bis da damuSavebis siste-

mebis sworad ganxorcieleba, amave dros, saSu ale bas 

iZleva warmatebiT iqnes gadawyvetili 0 horizon-

tis qvemoT gan lage bu li Saxtis velis maragebis 

gamomuSavebis problemebi.

dargis warmatebiT ganviTarebis gadamwyvet 

pirobas warmoadgens da sa q mebuli personalis 

profesionalizmi. qvanaxSiris mrewvelobaSi Seq-

mni lma uaxlesi wlebis stagnaciam gamoiwvia 

maRali kvalifikaciis spe ci  alistebis gadineba 

da miuxedavad imisa, rom sabadoze kidev Semor-

Ce ni lia maRali donis praqtikosebi, isini Zalze 

CamorCebian Tanamedrove te q nologiebis ganviTa-

rebisa da maTi praqtikaSi Canergvis Teoriuli 

co d nis sakiTxebSi, rasac mowmobs Saxtis per-

speqtiuli, Tu mimdinare ganvi Ta rebis amo-

canebis gadawyvetisas maT mier daSvebuli mZime 

Secdomebi. Cvens mier 2015 wels detalurad iqna 

Seswavlili Saxtze momuSave inJi ner-teqnikuri 

personalis kontigenti, rogorc asakobrivi, aseve 

ganaT le bis cenzis mixedviT. samTo dargisaTvis 

respublikis ganaTlebis sfe ro Si arsebuli md-

gomareobis Seswavlis safuZvelze, warmoCenili 

iqna rigi problemebisa da miTiTebuli iqna maTi 

gadawyvetis gzebi. Saxtis perspeq ti  uli ganvi-

Tarebis samrewvelo simZlavris da inJiner-te-

qnikuri perso na lis asakis analizis safuZvelze 

dadgenili iqna im specialistTa sa   Su alo raode-

noba, romlzec moTxovna iqneboda uaxlesi 5 wlis 

ga  n ma v lo ba Si. 

amJamad saWirod migvaCnia mTlianad gadaxal-

isdes da Seswordes ro gorc profesiuli, aseve 

bakalavriatisa da magistraturis swavlebis pro-

g ramebis standartebi da modulebi, gansakuTrebiT 

sabadoTa damuSa ve    bis teqnologiebis kursSi, raTa 

metad Seesabamebodes  saqarTve los sa  ba doTa da-

muSavebis geologiur pirobebs. rac Seexeba amJa-

mad sa ba doze dasaqmebul inJiner-teqnikur person-

als, saWiroa maTi saswrafod kvali fi kaciis ama -

R lebis problemebis gadaWra, rac Tavidan agvaci-

lebs uazro materi alur zarals da adamianebis 

msxverplsac ki.

saWirod migvaCnia amave dros q. tyi bu l Si 

profesiuli ganaTlebis in stitutis bazaze gaix-

snas erTi 20-25 kaciani bakalvriatis jgufi, sa-

mTo teqnologiebSi bakalavrebis momzadebisaTvis, 

romlis swavlebis programa Cvens mier samTo-

geologiuri fakultetis dekanTan erTad ukve 

SemuSavebulia.

dargSi arsebuli, rogorc sawarmoo, teqnikuri, 

aseve maRali kva li fi kaciis specialistTa momza-

debis problemebis gadawyvetis erT-erT pi ro bad 

migvaCnia regionaluri klasteruli politikis 

ganxorcieleba, ro mlis saxelmZRvanelo modeli, 

regionis mineraluri resursebis ba za ze, xels 

Seuwyobs rogorc dargis, aseve regionis stabilur 

ganvi Ta re bas.

МАЧАИДЗЕ Г.Л., ЛОБЖАНИДЗЕ Г.З., 
ТАВЕЛИШВИЛИ A.Д., ЛОРИА Д.З.
ПРОБЛЕМЫ РАЗРАБОТКИ ТКИБУЛИ-
ШАОРСКОГО УГОЛЬНОГО 
МЕСТОРОЖДЕНИЯ  И ПЕРЕСПЕКТИВЫ 
РАЗВИТИЯ

В статье рассмотрены проблемы, возникаю-
щие в настоящее время в процессе разработки 
Ткибули-Шаорского каменноугольного место-
рождения. Осно вы ваясь на подробных исследо-
ваниях горно-геологических условий шахты име-

ни Э. Миндели, шахта делится на горные блоки с 
равными горно-геологическими услови ями; даны 
схемы развития технологических методов разра-
ботки и направления для открытия, подготов-
ки и обработки каждого блока; сформи ро ваны 
преимущества применения систем обработки 
по сравнению с существующими технологиями 
обрушения подэтажных штреков; рекомендуется 
проводить кластерную экономическую политику 
в регионе на основе модели дирижизма с целью 
решения кадровых и экономических проблем.

MACHAIDZE  G., LOBJANIDZE G., 
TAVELISHVILI A, LORIA D. 
PROBLEMS OF TKIBULI-SHAORI DEPOSIT 
PROCESSING AND
DEVELOPMENT PERSPECTIVES

The article reviews problems currently being 
within processing of Tkibuli-Shaori deposit. Based 
on study of detailed mining-geological conditions 
of E. Mindeli Mine Field, the mine field is 
divided into mining blocks having equal mining-
geological conditions. Development schemes and 
directions of technological methods for opening, 

preparing, processing the each blocks are given 
herein. Advantages for application of treatment 
systems for demolishing on sub-drift are formed 
herein in comparison with existing technologies. 
It is recommended that cluster economic politics 
shall be executed in the region on the basis of its 
dirigisme model in order to solve personnel and 
economic problems.
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uak 622. 267.2 : 622. 273.33

akad. doqtori T. fircxalava

lavis sadReRamiso datvirTvis gaangariSeba sqeli fenis 
damuSavebisas Weriseuli naxSiris sizrqis gamoSvebiT

naSromSi mocemulia lavis sadReRamiso dat-naSromSi mocemulia lavis sadReRamiso dat-

virTvis saangariSo  algoriTmi mowyobilobaTa mwar-virTvis saangariSo  algoriTmi mowyobilobaTa mwar-

moeblurobis faqtoris mixedviT sqeli fenis da-moeblurobis faqtoris mixedviT sqeli fenis da-

muSavebisas Weriseuli naxSiris sizrqis gamoSvebiT muSavebisas Weriseuli naxSiris sizrqis gamoSvebiT 

da gaangariSebis Sedegebi. dadgenilia, rom tyibuli-da gaangariSebis Sedegebi. dadgenilia, rom tyibuli-

Saoris sabados samTo-geologiur pirobebSi Saoris sabados samTo-geologiur pirobebSi m = 7,85 = 7,85 

m sizrqis qvanaxSiris damreci fenis damuSavebisas m sizrqis qvanaxSiris damreci fenis damuSavebisas 

meqanizebuli kompleqsis gamoyenebiT da Weriseuli meqanizebuli kompleqsis gamoyenebiT da Weriseuli 

naxSiris Sris gamoSvebiT gamomuSavebuli sivrcis naxSiris Sris gamoSvebiT gamomuSavebuli sivrcis 

mxridan ganlagebul specialur konveierze mxridan ganlagebul specialur konveierze l =  = 

120 m sigrZis mqone lavSi Teoriuli sadReRamiso 120 m sigrZis mqone lavSi Teoriuli sadReRamiso 

datvirTva aRwevs datvirTva aRwevs  A
dRdR
 ≈ 8000 8000 

 
t/dR .t/dR .

naxSirs kvlav mniSvnelovani adgili ukavia 

msoflios ekonomikaSi. msoflios saTbob-energeti-

kuli resursebis moxmarebis struqturaSi is meo-

re adgilzea (29,2 % 2015 wels) navTobis Semdeg. 

msoflios eleqtroenergiis 40 %-ze meti iwar-

moeba naxSirze momuSave TboeleqtrosadgurebSi 

(ix. cxr. 1). msoflios naxSiris mrewvelobis gan-

viTarebas aferxebs saerTaSoriso bazarze naxSiris 

produqciaze moTxovnis da misi Sesyidvis fasebis 

arastabiluroba, naxSiris gamoyenebaze ekologiuri 

moTxovnebis gamkacreba, agreTve qveynebis miswrafeba 

Seamciron naxSiris importi energiis ganaxlebadi 

wyaroebis ganviTarebis meSveobiT [1, 2].

                                                                                                                              cxrili 1cxrili 1

msoflio eleqtroenergiis warmoebaSi sxvadasxva wyaroebis wvlili, %msoflio eleqtroenergiis warmoebaSi sxvadasxva wyaroebis wvlili, %

wlebi naxSiri bunebrivi 

airi

hes aes navTobi sxva

1973 38,3 12,1 20,9 3,3 24,8 0,6

2014 40,8 21,6 16,4 10,6 4,3 6,3

naxSiris mwarmoebeli qveynebi aqtiurad iyene-

ben mas sakuTari energetikuli saWiroebisaTvis. 

naxSiris produqciis moxmarebis ZiriTadi centri 

ganlagebulia azia-wynari okeanis regionis qveynebSi: 

CineTi moixmars 3,8 mlrd t-s (naxSiris msoflio 

moxmarebis 49 %), indoeTi – 0,95 mlrd t-s (12 %). 

naxSiris msxvili momxmareblebi arian AaSS – 0,8 

mlrd t (10 %) da evrokavSiri – 0,73 mlrd t (9 

%-ze meti). evrokavSirSi 2015 wels naxSiris mox-

mareba Semcirda 9,2 %-iT 2012 welTan SedarebiT. 

eqspertebis azriT 2030 wlidan evrokavSiris qvey-

nebSi eleqtrogeneracia ZiriTadad gadava naxSiri-

dan bunebriv airze [3]. gamodis, rom ganviTarebadi 

qveynebisaTvis naxSiri rCeba ekonomikuri zrdis 

iafi energiis wyarod, ganviTarebuli qveynebSi ki 

misi moxmareba mcirdeba, radgan xdeba misi Canacvleba 

ganaxlebadi energiis wyaroebiT. saqarTvelos ener-

getikuli usafrTxoebis uzrunvelsayofad saWiroa 

qveynis energobalansis diversifikacia [4] da tyib-

uli-Saoris sabados (tSs) qvanaxSiris warmoebis 
modernizacia [5], romelic iTvaliswinebs efeqtu-

ri teqnologiuri, organizaciuli da ekonomikuri 

gadawyvetilebebis miRebas tyibulis Saxtebis yvela 

bazisur funqciur qvesistemaSi [6].

grigol wulukiZis samTo institutSi damuSavda 

tSs-s aTvisebis intensiur modelze dafuZnebuli 

axali koncefcia, romelSic sabados  samTo-

geologiuri pirobebis da samecniero-teqnikuri 

progresis Tanamedrove miRwevebis gaTvaliswinebiT 

gadawyvetilia meqanizebuli teqnologiebis efeq-

turi gamoyenebis sakiTxebi [7]. axal modelze ga-

dasvla moiTxovs maRalmwarmoebluri grZeli 

sangrevebisaTvis (lavebisaTvis) amosaRebi ubnebis 

daWras naxSiris didi maragiT, rac amcirebs arasa-

warmoo drois wils meqanizebuli kompleqsebis 

gamoyebisas da mopovebuli naxSiris TviTRirebulebas, 

zrdis Sromis nayofierebas. grZeli, uwyveti 

gadaadgilebis mqone sawmendi sangrevebiT naxSiris 

sqeli fenebis  damuSavebis SesaZleblobis da 

aucileblobis dadgeniT tSs SaxtebSi iqmneba 

teqnikuri baza naxSiris mopovebis teqnologiuri 

ciklis meqanizacia-avtomatizaciisaTvis, rac Sromis 

nayofierebis zrdisa da mopovebuli naxSiris 

TviTRirebulebis Semcirebis safuZvelia [8]. 

dasabuTebulia axali Saxtis optimalu-

ri wliuri mwarmoebluroba [6] da lavis sigrZe 

[9]. naSromSi [10] ganxilulia tSs-s damuSavebis 
teqnologiis perspeqtiuli mimarTuleba sqe-

li damreci fenebis gamoRebis meqanizebuli 

kompleqsebis gamoyenebiT da Weriseuli naxSiris 

Sris gamoSvebiT (ix. nax. 1), agreTve mocemulia m 

sisqis sqeli fenis gamosaqveSi m
g da gamosaSvebi 

Weriseuli  m
W
 Sreebis sizrqis saangariSo sqema, 

algoriTmi da gamoTvlebis Sedegebi [11]. 
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                          a                        b
      

nax. 1. meqanizebuli samagris sqema Weriseuli naxSiris Sris gamoSvebiT sawmend gvirabSi [11]: nax. 1. meqanizebuli samagris sqema Weriseuli naxSiris Sris gamoSvebiT sawmend gvirabSi [11]: 

a – gadaRobvis mxridan; b – gadaxurvis mxridana – gadaRobvis mxridan; b – gadaxurvis mxridan

sqeli naxSiris damreci da daxrili fenebis 

damuSavebis sazRvargareTuli gamocdileba Weri-

seuli naxSiris sizrqis gamoSvebiT adasturebs 

prioritets fenebis daxrili SreebiT damuSavebasTan 

SedarebiT. aseTi teqnologia xasiaTdeba fenis 

maRali warmadobiT, mosamzadebeli gvirabebis 

gayvanis dabali kuTri moculobiT, qanTa masivis 

xarisxis marTvis SesaZleblobiT naxSiris dastebis 

seleqciuri gamoRebis xarjze [12]. naSromSi [13] 

mocemulia qvanaxSiris Weriseuli Sris gamoSvebis 

parametrebis saangariSo algoriTmi da gaangariSebis 

Sedegebi. 

samuSaos mizani mdgomareobs tSs-s dam-

reci sqeli fenebis damuSavebis pirobebSi 

lavis sadReRamiso datvirTvis gaangariSebaSi 

mowyobilobaTa mwarmoeblurobis faqtoris 

mixedviT sqeli fenis damuSavebisas Weriseuli 

naxSiris sizrqis gamoSvebiT. 

lavis Teoriuli sadReRamiso datvirTva 

A
dR
(t/dR) sqeli fenis damuSavebisas Weriseuli 

naxSiris sizrqis gamoSvebiT warmoadgens 
g

m  da
 

W
m  sizrqis gamosaqveSi da Weriseuli Sreebidan 

g
A da 

W
A sadReRamiso Teoriul mopovebaTa jams, 

Sesabamisad: 

             (1)

;
        

(2)

        (3)

sadac 
c

n  aris ciklTa raodenoba dRe-RameSi; r  
– kombainis modebis sigane, m; l – wmendiTi sangrevis 
sigrZe, m; n

  – naxSiris simkvrive, t/m3;   n
c  – 

wmendiT sangrevSi naxSiris gamoRebis koeficienti; 

g
m  da 

W
m  – sqeli naxSiris fenis gamosaqveSi da 

Weriseuli Sris sizrqe, m (iangariSeba specialuri 

meTodikiT [10, 13]); s
r  – sangrevis seqciis 

gadaadgilebis biji, m; 
W

c  –  koeficienti, romelic 

iTvaliswinebs naxSiris danakargebs Weriseuli 

Sridan gamoSvebisas.

ciklTa raodenoba dRe-RameSi gamoiTvleba 

formuliT [16]

        (4)

sadac m
n  aris dRe-RameSi mopovebiTi cvlaTa 

raodenoba; T  – mopovebiTi cvlis xangZlivoba, wT; 

–,,,, 54321 ttttt  Sesabamisad mosamzadebeli op-

eraciebis, kombainis gaCerebebis, naxSiris mongre-

vis, damaboloebeli operaciebis da kombainiT la-

vis sawyis monakveTze iribad SeWrisaTvis saWiro 

drois xangZlivobebi, wT;  amS
vvv ,, – Sesabamisad 

kombainis siCqareebi lavis sawyis monakveTze iri-

bad SeWrisas, naxSiris mongrevisas da uqmi svlisas 

lavis iatakis awmendisas, m/wT.

kombainis siCqareebi: a
v  mocemulia teqnikur 

pasportSi, 2–5,1
S

v  m/wT, m
v

 
ki iangriSeba 

formuliT [14, 15, 16]

                                  (5)
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sadac N  aris wmendiTi kombainis yvela Zravas 

jamuri simZlavre, kvt;   – kombainis Semsrulebeli 

organos reduqtoris mqk; 21 nn  da  – Sesabamisad 

kombainis saWrisebis raodenoba Snekze, romle-

bic imyofebian Wris erT xazze da saWrisebis 

raodenoba romlebic erTdroulad angreven nax-

Sirs;  - xaxunis koeficienti 

kombainsa da konveier Soris; P  – kombainis wona, 

kn;    – naxSiris fenis daxris kuTxe, grad; 

S  – gamosaqveSi naxSiri saSualoSewonili wi-

naRoba Wrisadmi, kn/m; D – kombainis Snekis di-

ametri, m; 654321 ,,,,, KKKKKK  –koeficientebi, 

romlebic Sesabamisad iTvaliswineben simZlavris 

danaxarjs kombainis gadaadgilebaze, Wris ZalTa 

Semcirebas samTo wnevis gamo, Wris kuTxes, saWri-

sis siganes, saWrisebis formas da maT cveTas. 

nax. 2. meqanizebuli samagris sqema Weriseuli naxSiris Sris gamoSvebiT sawmend nax. 2. meqanizebuli samagris sqema Weriseuli naxSiris Sris gamoSvebiT sawmend 

gvirabSi gadaRobvis mxridan: a – kompleqsis sawyisi mdgomareoba; b – kompleqsis mdgomareoba gvirabSi gadaRobvis mxridan: a – kompleqsis sawyisi mdgomareoba; b – kompleqsis mdgomareoba 

kombainis gavlis Semdeg; g – kompleqsis mdgomareoba Sewevis Semdeg kombainis gavlis Semdeg; g – kompleqsis mdgomareoba Sewevis Semdeg 

(Weriseuli naxSiris sizrqis gamoSvebisas)(Weriseuli naxSiris sizrqis gamoSvebisas)

a

meqanizebuli komplesis teqnikuri dReRamuri  

mwarmoebluroba 
t

A
 
gamoiTvleba formuliT [14]

        

      (6)

sadac 
m

K  aris koeficienti, romelic iTval-

iswinebs wmendiTi kombainis manqanur dros;   

– wmendiTi sangrevis mzadyofnis koeficienti;  

obp
kkk ,,  – koeficientebi, romlebic Sesabamisad 

iTvaliswineben mWreli organos pirmodebis siganis 

gamoyenebas, naxSiris blant-plastikur Tvisebebs 

da wmendiTi sangrevis mocdenebs organizaciuli 

RonisZiebebis mizeziT.

 wmendiTi sangrevis mzadyofnis koeficientis 

mniSvneloba gamoiTvleba formuliT [14]

                                                                                     

                   
(7)

sadac n  aris teqnologiuri jaWvis rgolebis 

raodenoba; ii  ,  – teqnologiuri jaWvis i uri 
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mowyobilobis (wmendiTi kombainis, sangrevis xve-

tia konveiris, meqanizebuli samagris, gadamtvirTa-

vis, mosamzadebeli Strekis xvetia konveiris, kon-

veieruli Strekis da daxrili Wauris lenturi 

konveirebis, bunkerebis da sxv.) mtyuneba-aRdgenis 

intensiuroba.

magaliTi. magaliTi. ganisazRvros l = 120 m sigrZis 

mqone lavis Teoriuli sadReRamiso datvirTva 

A
dR
(t/dR), m = 7,85 m sizrqis qvanaxSiris sqeli 

fenis meqanizebuli samagris gamoyenebiT gamoRebisas 

naxSiris Weriseuli Sris  gamoSvebiT  damatebiT  

konveierze  ganlagebul  gamomuSavebuli sivrcis 

mxridan, rodesac Weriseuli naxSiris Sris sizrqe  

m
W 
= 3,85 m [10]. 

fenis daxris kuTxe α =16 grad; naxSiris 
simagris koeficienti  f

n
 =1,2; naxSiris simtkicis 

zRvari Runvaze σ
R
= 6,7 megpa;

 
naxSiris kubis 

zRvruli simtkice SekumSvaze  σ
k 
=11 megpa; samTo 

samuSaoebis warmoebis siRrme H = 900 m; Weris 

qanebis sisqe Z
u
 = 3,8 m; aqtiuri ganSrevebis 

zonis farglebSi qanTa moculobiTi wona γ
g
= 2,3 

t/m3; Weris qanebis ganSrevebis sibrtyeTa ricxvi 

1 m sizrqeSi n
s
 = 3; samagris sawyisi ganbjenis 

Sefardeba mis muSa winaaRmdegobasTan η = 0,5; 

seqciis gadaadgilebis biji r
s
= 0,8 m; samagris 

seqciis gani Z = 1,5 m; naxSiris moculobiTi masa 

n
  = 1,3 t/m3; koeficienti, romelic iTvaliswinebs 

naxSiris danakargebs gamoSvebisas c = 0,85; naxSiris 
gamoSvebis mwarmoebluroba erTi seqciidan Q = 7 
t/wT; konveieris maqsimaluri mwarmoebluroba Q

kn 

= 25 t/wT [13], n
c = 0,96;  

W
c  = 0,85.

saangariSo sqema warmodgenilia naxazze 2, 

Sedegebi cxrilSi 2.

                                                                   cxrili 2                                                                   cxrili 2

l = 120 m sigrZis mqone lavis sadReRamiso datvirTvis gaangariSebis Sedegebi  = 120 m sigrZis mqone lavis sadReRamiso datvirTvis gaangariSebis Sedegebi m = 7,85 m sizrqis qvanax-= 7,85 m sizrqis qvanax-

Siris sqeli fenis damuSavebisas Weriseuli sizrqis gamoSvebiTSiris sqeli fenis damuSavebisas Weriseuli sizrqis gamoSvebiT

m
g 
,

m

m
W 
,

m

v
S 
,

m/wT

v
m 
,

m/wT

v
a
 ,

m/wT

n
c 
,

raodenoba

A
g
 ,

t/dR

A
W
 ,

t/dR

A
dR

 ,

t/dR

4,0 3,85 1,5 3,4 18 9 4275 3712 7987

      warmodgenili sqeli damreci fenebis meqanizebuli 

kompleqsebis gamoyenebiT CamoqceviT damuSavebis 

teqnologiuri sqemebi, rodesac xdeba Weriseuli 

naxSiris Sris “gamoSveba” uSualod sangrevSi 

ganlagebul konveirze an samagris ukan ganlagebul 

specialur konveierze, SeiZleba gaTvaliswinebuli 

iqnes tyibuli-Saoris sabadoze Tanamedrove Saxtis 

mSeneblobis daproeqtebis praqtikaSi. 
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ПИРЦХАЛАВА Т.Г.
РАСЧЕТ  СУТОЧНОЙ  НАГРУЗКИ  НА  ЛАВУ  
ПРИ  ОТРАБОТКЕ МОЩНОГО  ПЛАСТА  С  
ВЫПУСКОМ  ПОДКРОВЕЛЬНОЙ  ТОЛЩИ  
УГЛЯ 

   
В статье приведен алгоритм расчета суточной 

нагрузки на лаву по фактору производительности 
оборудования при выемке мощного пласта с 
выпуском подкровельной толщи угля и результаты 
расчета. Установлено, что для горно-геологических 
условий Ткибули-Шаорского месторождения при 
разработке пологого угольного пласта мощностью 
m = 7,85 м с использованием механизированного 
комплекса с выпуском подкровельной толщи угля 
теоретическая суточная нагрузка на очистном 
забое в лаве длиной l = 120 м  достигает Aсут ≈ 8000 
т/сутки. 

PIRTSKHALAVA T.
PROSPECTIVE TECHNOLOGICAL 
SCHEME DEVELOPMENT OF POWERFUL 
COAL SEAMS TKIBULI-SHAORI 
DEPOSIT

The article presents the calculation algorithm of 
the daily load on the lava by the factor of equipment 
performance during extraction of massive seam 
issue underlay the strata of coal and the results of 
the calculation. It has been established that for the 
mining and geological conditions of the Tkibuli-
Shaory deposit in the development of a shallow coal 
seam with a thickness of m = 7.85 m with the use 
of a mechanized complex with the release of the 
underburden coal, the theoretical daily load on the 
clearing face in lava with a length l = 120 m reaches 
an Ad  ≈ 8000 T / day.

uak 622 : 762

doqtoranti n. lomiZe, akad. doqtori z. arabiZe, 
akad. doqtori S. malaSxia, akad. doqtori l. qarTveliSvili

spilenZ-kolCedanuri madnebis dasawyobebuli kudebis 
groviTi baqteriul-qimiuri gamotutvis meTodiT 
gadamuSavebis sakiTxebi

  naSromSi ganxilulia laboratoriul aeroflo-naSromSi ganxilulia laboratoriul aeroflo-

tur perkulatorebSi filtraciis xarisxis gazrdis tur perkulatorebSi filtraciis xarisxis gazrdis 

mizniT Catarebuli kvlevis Sedegebi. gamoyenebuli mizniT Catarebuli kvlevis Sedegebi. gamoyenebuli 

iqna “iqna “Geocoat”Geocoat”-is meTodi. qanmatareblad SerCeuli -is meTodi. qanmatareblad SerCeuli 

iqna meoradi kvarcitebis groviTi cianirebis nar-iqna meoradi kvarcitebis groviTi cianirebis nar-

Ceni da spilenZis Znelsamdidrebeli madani. fil-Ceni da spilenZis Znelsamdidrebeli madani. fil-

traciis xarisxi gaizarda 0.3-dan 20.5 m/dRe-Ra-traciis xarisxi gaizarda 0.3-dan 20.5 m/dRe-Ra-

memde. eqsperimentSi gamoyenebuli iyo avtotrofu-memde. eqsperimentSi gamoyenebuli iyo avtotrofu-

li Tiobaqteriebis narevi, cianidi da TioSardovana. li Tiobaqteriebis narevi, cianidi da TioSardovana. 

dadgenilia groviTi gamotutvis optimaluri piro-dadgenilia groviTi gamotutvis optimaluri piro-

bebi laboratoriul pirobebSi.bebi laboratoriul pirobebSi.

keTilSobili da feradi liTonebis Semcveli 

mdidari sabadoebis maragebis Semcirebis tendencia 

samTomopovebiTi da gadamamuSavebel kompaniebs ai-

Zulebs mudmivad eZion ukve moqmedi sabadoebis kom-

pleqsurad gadamuSavebis efeqturi teqnologiebi.

gamdidrebis tradiciuli meTodebiT dReisaT-

vis ver xerxdeba mineralur nedleulSi arsebu-

li yvela sasargeblo komponentis sruli amoReba, 

ris gamoc narCenebSi rCeba feradi, keTilSobili 

da iSviaTi liTonebis nawili. am pirobebSi eko-

nomikurad efeqturi warmoebis Seqmnis umTavresi 

faqtoria inovaciuri teqnologiebis gamoyeneba, rac 

iZleva imis saSualebas, rom moxdes sanedleulo 

bazis gazrda iseTi nedleulis CarTviT, romlis 

gadamuSavebac adre ararentabelurad iTvleboda. 

kerZod, saqme exeba oqroSemcvel Rarib, medeg sulf-

idur madnebs da warmoebis narCenebs.

samTomamdidrebeli sawarmoebis funqcionirebis 

Sedegad warmoqmnili narCenebi TavianTi maragebis 

masStabebidan gamomdinare da maTSi sasargeblo 

komponentebis Semcvelobis mixedviT ganixileba, 

rogorc meoradi teqnogenuri sabadoebi.

feradi liTonebis Semcveli madnebis gamdi-

drebis procesebSi (kudebis gamosavali 92-96 %-s 

Seadgens) miwis zedapirze arsebuli arakondiciuri 

mineraluri masa inaxeba kudebis sacavebSi gamdi-

drebis kudebis saxiT, rac garemos dabinZurebis 

globalur safrTxes qmnis. atmosferuli naleqebis 

zemoqmedebiT mimdinareobs maTi bunebrivi gamotut-

va, rac iwvevs gruntis wylebis dabinZurebas mZime 

liTonebiT da toqsikuri komponentebiT. kvleve-

biT dadgenilia, rom kudebidan bunebrivi gamotutva 

SeiZleba 100-150 wlebis ganmavlobaSi gagrZeldes, 

xolo piritis daJangva Tavisufali gogirdmJavas 
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generaciiT, romelic xels uwyobs gamotutvas 200 

weli. amasTan erTad kudebis sacavebi ikaveben miwis 

Zalzed did teritoriebs, rac sasoflo-sameurneo 

savargulebis Semcirebas iwvevs.

aqedan gamomdinare, kudebis gadamuSaveba or-

magi efeqtis matarebelia: erTis mxriv, miiReba 

mrewvelobisaTvis saWiro damatebiTi sasaqonllo 

produqcia, xolo, meores mxriv, SesaZlebeli xdeba 

sasargeblo miwis farTobebis gamonTavisufleba, 

garemoze kudebis sacavebis uaryofiTi zemoqmedebis 

Semcireba da amis Sedegad ekologiuri problemebis 

mogvarebis SesaZlebloba regionebSi.

aRniSnuli ti pis nedleulis gansakuTrebuli 

maxasiaTebelia misi advilad xelmisawvdomoba, 

rac gamoixateba imaSi, rom igi ukve miwis zeda-

pirzea ganTavsebuli da ar saWiroebs mopovebi-

saTvis kapitalur danaxarjebs da rac mTavaria, 

ganTavsebulia ukve ganviTarebuli infrastruq-

turis axlos.

aqedan gamomdinare, maTi utilizaciis proble-

mis gadwyveta drouli da aqtualuria.

ukanaskneli ori aTeuli welia msoflio praq-

tikaSi oqroSemcveli madnebis gadamuSavebisas far-

Tod gamoiyeneba oqros groviTi gamotutvis  meTo-

di tute liTonebis cianiduri xsnarebiT, xolo 

arc ise didi xania, rac aRniSnuli meTodis gamoy-

eneba daiwyes oqroSemcveli teqnogenuri narCenebis 

gadasamuSaveblad. meTodi efeqturia, rodesac oqro 

Tavisufali saxiTaa nedleulSi. im SemTxvevaSi, 

rodesac oqro wvrildispersiuli saxiT inkaf-

sulirebulia sulfidur mineralebSi, maSin pro-

cesi naklebefeqturia. koncentratebis SemTxvevaSi 

axdenen masalis winaswar momzadebas misi ciani-

rebis win, rac gamoixateba sulfiduri mineralebis 

destruqciaSi, risTvisac mimarTaven damJangvel 

gamowvas an avtoklavur gamotutvas. bolo dros 

am miznisaTvis gamoiyeneben baqteriuli daJangvis 

meTodsac. biodaJangva (baqteriuli gamotutva) gu-

lisxmobs liTonebis daCqarebuli gamotutvis pro-

cess madnebidan baqteriebis aqtiurobis meSveobiT, 

romelsac safuZvlad udevs baqteriebiT piritis 

da sxva sulfidebis daJangvisas warmoqmnili sam-

valentiani rkinis sulfatis Fe2(SO4)3–is, rogorc 

Zlieri damJangvelis urTierTqmedeba liTonTa 

sulfidebTan.

arsebobs imis realuri SesaZlebloba, rom 

moxdes oqros mopovebis ori progresuli xerx-

is kombinireba – groviTi gamotutvis da baqte-

riuli daJangvis – erT teqnologiur procesad. 

aseTi midgoma ukve gamoyenebulia spilenZis, uranis 

da nikelis amoReba medegi nedleulidan firmebis 

“niumont goldis”, Crdilo amerikuli kompaniebis 

“oqsidor korporeiSenis” (Oxidor Corp.) da “geo-
biotiqsis” (Geobiotics) mier.

dReisaTvis msoflioSi rogorc spilenZis, aseve 

oqros amosaRebad Raribi nedleulidan ZiriTadad 

iyeneben groviTi gamotutvis meTods. Heap leach-
ing es aris qimiuri da baqteriuli gamotutvis 

(gadamuSavebis) xerxi mopovebuli balansgareSe da 

Raribi balansuri madnebis, romlebic dasawyobebu-

lia nayarebSi da romelTaganac sasargeblo kompo-

nentebis amoReba Cveulebrivi gamdidrebis da hi-

drometalurgiuli meTodebiT (gamotutva avzebSi, 

avtoklavebSi da sxva aparatebSi) mocemul etapze 

ararentabeluria.

groviTi gamotutvis teqnologiis ZiriTadi 

upiratesobebia:

1. dabali kapitaluri da eqspluataciis danaxarji.

2. amosyidvis swrafi periodi.

3. mowyobilobebis da konstruqciebis simartive.

4. garemoze zemoqmedebis Semcireba.

5. wylis da eleqtroenergiis dabali xarji.

6. misi gamoyenebis SesaZlebloba Raribi nedleulis 

gadasamuSaveblad (gamdidrebis kudebi da nayarebi).

amis gamo, aRniSnuli meTodi didi popularobiT 

sargeblobs samTo saqmis specialistebSi, radgan 

igi saSualebas iZleva ukve moqmedi sabadoebis gad-

amuSaveba ekonomiuri da efeqturi gaxdes.

amaze metyvelebs cxrilebis monacemebic.

2014 wels udidesma oqros mwarmoebelma kom-

paniebma groviTi gamotutvis meTodiT 15 milioni 

uncia oqro moipoves, rac saerTo wliuri mop-

ovebis 17 %-s Seadgens, lideria fabrika Yanacocha, 
kompania Newmont/Buenaventura – 970000 uncia (ix. 
cxrili 1).

cxrili 1cxrili 1groviTi gamotutvis teqnologiiT oqros mwarmoebeligroviTi gamotutvis teqnologiiT oqros mwarmoebeli

msoflio wamyvani xuTeulimsoflio wamyvani xuTeuli

fabrika qveyana mTavari mesakuTre
GgroviTi gamotutviT 

miRebuli oqro, uncia

Yanacocha Peru Newmont 970000

Veladero Argentina Barrick Gold 722000

Lagunas norte Peru Barrick Gold 582000

Pound Mountain USA Barrick Gold 328000

Kisladag Turkey Eldorado Gold 311000
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2014 wels 50 umsxviles samTomamdidrebeli 

kombinatis mier HL-SX-EW teqnologiis gamoy-

enebiT miRebuli iqna daaxloebiT 3 milioni tona 

spilenZi, rac msoflioSi spilenZis wliuri war-

moebis 16 %-s Seadgens (ix. cxrili 2).

cxrili 2cxrili 2

groviTi gamotutvis meTodiT spilenZis mwarmoebeligroviTi gamotutvis meTodiT spilenZis mwarmoebeli

xuTi umsxvilesi kompaniaxuTi umsxvilesi kompania

fabrika qveyana mTavari mesakuTre

Radomiro Tonik Chile Codelco

Escondida Chile BHP Billiton

Spence Chile BHP Billiton

El Abra Chile Freeport

Gabriela Mistral Chile Codelco

bolnisis raionis madneulis poliliTonuri 

sabados spilenZis madnebis mopoveba da gamdidreba 

warmoebs 1975 wlidan dRemde. am xnis ganmavloba-

Si madneulis teritoriaze dagrovilia spilenZ-

kolCedanuri madnebis flotaciis kudebis mniS-

vnelovani raodenoba. 2010 wlis monacemebiT igi 

Seadgens 40 mln t-s.

spilenZis saSualo Semcvelobaa – 0,22-0,24 

%; oqrosi – 0,61-0,65 gr/t; vercxlis – 2,16-8,0 

gr/t; rkinis – 4,4-6,0 %; sulfidebis Semcveloba 

–     6,0-7,0 %.

madneulis spilenZ-kolCedanuri madnebis flo-

taciis dasawyobebul kudSi 80 %-s warmoadgens 

wvrilad inkafsulirebuli oqro CarTuli pirit-

Si. cianirebadi oqro sakmaod cotaa 20-24 %, am-

denad martivi teqnologiiT (gravitacia, cianireba) 

am nedleulis gadamuSaveba naklebefeqturia (ix. 

cxrili 3).

cxrili 3cxrili 3

flotaciis kudebSi oqros arsebobis formebiflotaciis kudebSi oqros arsebobis formebi

Ffabrika
Tavisufali 

oqro

SenazardebSi 

(cianirebadi)

mJavaSi xsnad 

mineralebSi 

(medegi)

sulfidebSi qanebSi

ss `madneuli~

mamdidrebeli 

fabrika

6,0-8,0 12,0-16,0 4,1-4,4 72,0-76,0 4,0-8,0

mineraluri Sedgenilobis mixedviT dasawyobe-

buli kudebis ZiriTadi madneuli mineralia piriti 

– 9,3 %, bevrad naklebia halkopiriti, madneuli 

mineralebis jami 10 %-mdea. Sesabamisad, 90 % ara-

madneuli mineralebiT (sericiti, kvarciti, aluniti, 

kalciti) aris warmodgenili.

kudebi warmoadgens wvrilmarcvlovan masalas. 

gravimetruli analiziT daginda, rom sakvlev sin-

jSi klasi – 0,0740 mm Seadgens 47,2 %-s, kudebSi 

nawilakebis maqsimaluri zoma +1,25 mm-ia, romlis 

wili Seadgens – 3 %-s. filtraciis koeficienti 

dabalia – 0,3 m/dRe-RameSi. groviTi gamotutva 

efeqturia maSin, rodesac nawilakebis zoma  0,4 mm, 

xolo filtraciis koeficienti  0,5 m/dRe-RameSi.

madneulis dasawyobebul kudebSi oqros 

da spilenZis dabali Semcveloba da amasTan 

oqros ZiriTadi masis 80 %-is piritSi wmindad 

Cawinwkluli saxiT arseboba ganapirobebs sul-

fidebis daJangvis aucileblobas, amitom mis gadasa-

muSaveblad gadavwyviteT gamogveyenebina groviTi 

baqteriuli daJangva-gamotutvis kombinirebuli 

meTodi, rogorc iafi da ekologiurad sufTa.

filtraciis xarisxis gasaumjobeseblad gamov-

iyeneT egreT wodebuli `Geocoat~-is meTodi, ro-
melic gulisxmobs wvrilmarcvlovani masalis 

datanas gacxrilul fuW qanze an Znelsamdidrebel 

madanze. avstraliuri firmis `Geoliatics~ mier 

SemuSavebuli es meTodi warmatebiT gamoiyeneba 

halkopirituli koncentratebis groviTi baqteri-

ul-qimiuri meTodiT gadamuSavebisas.

kvlevebi Catarda laboratoriul aeroflo-

tur perkolatorebSi. igi saSualebas iZleva 

Seswavlili iqnes baqteriuli daJangva-gamotutvis 

procesi xsnaris masalaSi filtraciis reJimSi. 
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perkolatorebi warmoadgens madnebis groviTi gamo-

tutvis laboratoriul models. aRniSnuli meTo-

dis (`Geocoat~) mixedviT qanmatareblad gamovi-

yeneT madneulis oqroSemcveli meoradi kvarciti 

da spilenZis Znelsamdidrebeli madani. gamoyofili 

iqna -10+5 mm da -5+2,5 mm klasebi rogorc pirvel, 

aseve meore SemTxvevaSi. aRniSnul klasebze davs-

viT dasawyobebuli kudebidan miRebuli floto-

koncentrati, romelic movamzadeT Semdegnairad: 

gogirdmJavas ganzavebuli xsnaris Tanaobisas mo-

gundavebis meTodiT masala gavaSreT 60 0C temper-
aturaze. miviReT granulebi, romlis filtraciis 

xarisxi sakmaod izrdeba da amasTan dasawyobebul 

kudebs kvarcitebis SemTxvevaSi emateba oqro da 

vercxli, xolo spilenZis Znelsamdidrebeli madnis 

SemTxvevaSi - spilenZi, oqro da vercxli. -5+2,5 

mm fraqciaze dasmuli koncentratis baqteriuli 

gamotutva CavatareT mcire zomis (simaRle 20 sm, 

diametri 4 sm, masalis tevadoba 200 gr) aero-

flotur perkolatorebSi, xolo -10+5 mm-ze das-

muli koncentratis – didi zomis (diametri 15 sm, 

simaRle 70 sm, 5 kg masalis tevadobiT) perkola-

torebSi.

mcire zomis perkolatorebSi Catarda eqsper-

imntebis seria, romlis drosac Seswavlili iqna 

procesis optimaluri parametrebi: myarisa da 

Txevadis fardoba (1:1,5), gamotutvis drois xan-

grZlivoba 57 dRe-Rame (aqtiuri perkolacia – 7, 

pauza 3 dRe-Rame, temperature 28-30 0C, xsnaris 
mJavianoba 1,8-2,0. am pirobebSi xsnarSi I variantSi 

gadavida 96,0 % spilenZi, xolo perkolatorSi 

darCenili myari masis cianirebiT 89,0 % oqro da 

49,8 % vercxli, rac Seexeba II variants – 61,0 % 

spilenZi, 93,0 % oqro da 57,0 % vercxli).
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ЛОМИДЗЕ Н.Н., АРАБИДЗЕ З.А., МАЛАШХИЯ Ш. C., 
КАРТВЕЛИШВИЛИ Л. Г.
ВОПРОСЫ КУЧНОГО БАКТЕРИАЛЬНО-- 
ХИМИЧЕСКОГО ВЫЩЕЛАЧИВАНИЯ 
СКЛАДИРОВАННЫХ ХВОСТОВ МЕДНО - 
КОЛЧЕДАННЫХ РУД

В статье рассмотрены результаты исследова-
ний на лабораторных аэрофлотных перкуляторах. 
С целью увеличения  степены фильтрации был 
применен метод ”Geocoat“. Породой носителем 
выбраны остатки кучного цианирования вто-
ричных кварцитов и медная труднообогатимая 
руда. Степень фильтрации вырос от 0,3 м/
сутки до 20,5 м/сутки. В экспериментах был 
использован смесь автотрофных тиобактерий, ци-
анида и тиомочевины. Установлены оптимальные 
пераметры кучевого выщелачивания в лаборатор-
ных условиях.

LOMIDZE N., ARABIDZE Z., MALASHKHIA Sh., 
KARTVELISHVILI L.
THE ISSUE OF HEAP 
BACTERIA-CHEMICAL LEACHING OF 
STOCKPILED 
COPPER-PYRITE ORES TAILS

The paper considers studies conducted in 
laboratory aeroflot percolators with the intent 
to retrieve gold, silver, and copper through heap 
leaching method. ‘Geocoat’ method was utilized in 
order to increase the quality of filtration. Cyanide 
process waste of secondary quartzites and hard-to-
enrich copper were selected as builders. Quality 
of filtration improved from 0,3 m/24hrs to 20,5 
m/24hrs. A mix of thiobacteria, cyanide, and 
thiourea were used in the experiment. Optimal 
parameters of heap leaching were established in 
laboratory conditions.

УДК 532.595.2:621.646.94:622.648
ДОКТОР ТЕХНИЧЕСКИХ НАУК, ПРОФЕССОР МАХАРАДЗЕ Л.И., СТЕРЯКОВА С.И.
АНАЛИЗ ВЛИЯНИЯ МЕСТ СОЕДИНЕНИЙ ОТДЕЛЬНЫХ ТРУБ, СОСТАВЛЯЮЩИХ 
НАПОРНЫЕ ТРУБОПРОВОДНЫЕ МАГИСТРАЛИ НА ГИДРОДИНАМИЧЕСКИЕ 
ПРОЦЕССЫ ПРОТЕКАЮЩИЕ В НИХ

В статье дается анализ влияния мест соедине-
ний отдельных составляющих труб напорных тру-
бопроводных магистралей на протекающие в них 
гидродинамические процессы (нестационарные про-
цессы, гидравлические удары). При таких процессах в 
местах соединений отдельных труб происходит ча-
стичное отражение волн импульсов, обусловленных 
изменением скорости движения транспортируемой 

жидкой среды, что в определенной степени влияет 
на величину повышения давления по магистрали – 
уменьшает их значения. С учетом конструктивного 
выполнения мест соединений отдельных труб и их 
упруго-демпфирующих свойств, можно достигнуть 
уменьшение значений превышения давлений во вре-
мя упомянутых процессов до допустимых значений 
для данной напорной гидротранспортной системы.
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Трубопровод - это сооружение для транспортиров-
ки жидких и газообразных веществ, твердых сыпучих 
материалов. Этот вид транспорта имеет неоспоримые 
преимущества по сравнению с многими традиционны-
ми видами транспорта, поэтому нашел большое рас-
пространение в человеческой жизни во всех отраслях 
и сферах. Перемещение указанных веществ и мате-
риалов по трубопроводам происходит под действием 
разности давлений в различных сечениях, создаваемый 
в начальных местах транспортировки специальными 
машинами – насосами различных конструктивных вы-
полнений.

Трубопроводы для перемещения (транспортиров-
ки) указанных выше веществ могут быть использова-
ны на самые короткие расстояния (всего на несколько 
метров) и на самые дальние расстояния (на несколько 
тысяча километров). Исходя из этого показателя, раз-
личают трубопроводы местного назначения – короткие 
трубопроводы и трубопроводы для транспортировки 
различных материалов на дальние расстояния – маги-
стральные трубопроводы.

В зависимости от длины (дальности) транспор-
тировки указанных выше материалов и веществ, от 
профиля трубопроводной магистрали, различают ко-
роткие трубопроводы, когда транспортировка проис-
ходит за счет геометрической разницы между местом 
начала транспортировки и местом подачи транспорти-
рованного материала или одним насосным агрегатом. 
Для транспортировки этих же материалов на дальние 
расстояния по магистральным трубопроводам осу-
ществляют многоступенчатую подачу последователь-
ным включением в трубопроводной магистрали не-
скольких насосов. Многоступенчатую подачу можно 
осуществить при последовательном включении в тру-
бопроводной магистрали насосов без разрыва потока 
транспортированной жидкой среды по схеме «насос в 
насос» [1, 2].

Вопросы изготовления, обработки, строительства 
и эксплуатации стальных трубопроводов рассмотрены 
во многих литературных источниках, патентных фон-
дах и даже в энциклопедиях [1 - 4], поэтому рассмо-
треть все их в одной научной статье немыслимо и нет 
в этом необходимости. В настоящей статье рассмотрен 
лишь один специфический вопрос, представляющий 
значительный интерес для магистральных гидротранс-
портных систем, когда по трубопроводной магистрали 
транспортируются многофазные гидроаэросмеси.

Из вышеизложенного ясно, что аналогичные систе-
мы являются многоступенчатыми, работающими по-
следовательно включенными насосами по схеме «на-
сос в насос», т.е. когда не происходит разрыв потока в 
местах включения в трубопроводной магистрали грун-
товых насосов. Режимы аналогичных систем как на ла-
бораторных установках, так и на крупных промышлен-
ных системах наиболее фундаментально исследованы 
в Горном Институте им. Г.А. Цулукидзе. Особенно зна-
чительные результаты получены в области переходных 
и нестационарных процессов, с учетом которых разра-

ботаны способы и средства для безаварийной работы 
аналогичных систем, обеспечивающие увеличение их 
надежность и эффективность [5-11]. 

Разумеется, для строительства трубопроводов упо-
мянутых систем, как и в большинстве случаев, необ-
ходимо соединение отдельных труб, чтобы построить 
трубопроводную магистраль, так как стальные трубы 
изготавливаются ограниченной длины. В зависимости 
от области применения и строительства (подземный, 
надземный, висячий), необходимой толщины стенки 
и длины, трубы изготовляются весьма ограниченной 
длины (максимум не более 20 метров для исключитель-
ных случаев). Очевидно, в таком случае для строитель-
ства трубопроводных магистралей необходимо приме-
нение различных методов их соединения между собой. 
Исходя из этого, существуют различные варианты их 
соединения, обеспечивающие герметичность и проч-
ность трубопроводных магистралей. В некоторых слу-
чаях соединения трубопроводов должны также обеспе-
чить возможность их быстрой сборки и разборки или 
изменения направления трубопроводной магистрали. 
В металлических трубопроводах, в рассматриваемых 
случаях, наиболее распространены сварное и фланце-
вое соединения (см. рис. 1, а и 1, б). Применение вида 
соединения между собой отдельных труб трубопрово-
дной магистрали следует учесть много конкретных ус-
ловий их строительства и эксплуатации.

Некоторые решения, получившие на практике са-
мое большое распространение (см. рис. 1, а и 1, б) и 
предложенные нами (см. рис. 1, в и 1, г), приведены на 
рисунке 1[13-14].

Рассмотренный в настоящей статье вопрос, т.е. 
анализ влияния мест соединений отдельных труб, 
составляющих напорные трубопроводные магистра-
ли на гидродинамические процессы протекающие в 
них, представляет значительный интерес для много-
ступенчатых напорных гидротранспортных систем, 
работающих с последовательно включенными в тру-
бопроводную магистраль грунтовых насосов без раз-
рыва сплошности транспортирующей жидкой среды в 
местах включения насосов, т.е. по схеме «насос в на-
сос». Это подтвердили экспериментальные исследо-
вания, проведенные нами в лабораторных условиях и 
на крупных промышленных системах. Причиной это-
го является специфика работы аналогичных систем. 
Результаты этих исследований подробно изложены в 
наших научных трудах и монографиях [1, 5-11], по-
этому лишь коротко отметим, что из-за часто возни-
кающих в аналогичных системах нестационарных 
процессов и гидравлических ударов, на упомянутых 
системах часто происходит крупные аварии со значи-
тельными экономическими и материальными затрата-
ми.   Во избежание   всего этого, упомянутые систе-
мы   оснащены    гасителями гидравлических ударов, 
разработанных в Горном Институте Г.А. Цулукидзе 
и работающих долгие годы эффективно на крупных 
промышленных объектах бывшего Советского Союза, 
в том числе и в Грузии.
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Рис. 1. Соединение между собой отдельных труб трубопроводной магистрали: 1, а и 1, б – по-
лучившие самое большое распространение в настоящее время на практике; 1, в и 1, г – новые 
варианты, рекомендованные Горным институтом Г.А. Цулукидзе: 1 и 2 - соединяющиеся части 
отдельных труб магистрального трубопровода; 3 – сварное соединение (стыковка); 4 – 5 -  флан-
цы на трубах для их соединения; 6 – тонкая упругая прокладка, размещенная и зажатая меж-
ду фланцами; 7 – болт с гайкой; 8 – толстая упругая прокладка размещенная и зажатая между 
фланцами;    9 – 10 – полумуфты на трубах для их соединения; 11 – толстая упругая прокладка 
свободно размещенная в полумуфтах; 12 – отверстие в стенке трубы
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Тема настоящей статьи относится к этой же про-
блеме и представляет определенный практический ин-
терес, т.к. предложенный метод является наиболее про-
стым, дешевым для осуществления и наиболее надеж-
ным при эксплуатации, а в некоторых случаях, когда 
для применения других наиболее высокоэффективных 
гасителей гидравлических ударов в конкретных случа-
ях просто нет возможности для их размещения из-за 
ограниченного пространства.

Необходимо отметить, что из известных в настоя-
щее время методов для соединения отдельных труб, со-
ставляющих напорные трубопроводные магистрали не 
могут быть использованы известные методы и устрой-
ства, наиболее широко применяемые в промышленно-
сти, это: непосредственное соединение отдельных труб 
сварной стыковкой (см. рис.1, а) и соединение с болтом 
гайкой (см. рис. 1, б). Это из-за того, что в местах сое-
динения труб хотя и происходит частичное отражение 
упругих волн при любых возмущениях в трубопрово-
дной магистрали, однако не происходит их демпфиро-
вание – уменьшение, т.к. не обладают значительным 
свойством сжатия. С целью значительного увеличения 
этого свойства, нами предложены две конструкции, 
приведенные на рис. 1, в и 1, г), в которых упругие ма-
териалы выполнены из толстых прокладок, имеющих 
большие упругие и соответствующие демпфирующие 
свойства и свободно (без предварительного сжатия) 
размещены в полумуфтах или между фланцами [13-14].

В таком случае, если указанные элементы располо-
жить равномерно (во всех местах соединения отдельных 
труб) по всей трубопроводной магистрали, то при расче-
те скорости распространения волны возмущения, можно 
вводить среднее по длине магистрали значение приве-
денного модуля упругости. В таком случае, полагая, что 
имеют место упругие деформации по всей магистрали, 
происходящие вследствие сжатия упругих элементов, 
размещенных по длине магистрали, дополнительного 
увеличения единицы внутреннего объема трубопровода 
можно представить в виде  Py  (где – y некоторый 
коэффициент, характеризующий упругость применяе-
мых упругих элементов, Па-1; P - изменение (прирост) 
давления в трубопроводе, вызывающее упругую дефор-
мацию всех составляющих его элементов, Па.

Следует еще раз отметить, что с целью точного про-
ведения теоретических расчетов, необходимо свобод-
ное расположение (размещение) упругих элементов по 
магистрали, как это показано на рис.1, в и 1, г, чтобы не 
изменить модуль упругости применяемого материала. В 
другом случае невозможно проведение точного теорети-
ческого расчета. В таких случаях только эксперименталь-
но можно определить приведенный модуль упругости.

Как известно скорость распространения волны воз-
мущения при гидравлическом ударе в тонкостенных 
трубопроводах определяется по зависимости [12]

                                           1)

где 14250 a  - скорость распространения волны 
возмущения при транспортировании по трубопроводу 
воды, м/с;    - модуль упругости материала, из кото-
рого изготовлены трубы, Па; - внутренний диаметр 
трубопроводной магистрали, м;  - толщина стенки 
трубопроводной магистрали, м; - модуль упругости 
воды, Па.

Если в формуле (1)  заменить через 

, получим

 

.

              

(2)

Увеличение единицы внутреннего объема трубо-
проводной магистрали при наличии упругих элементов 
за счет их деформации (сжатии), можно определить по 
зависимости

                     
(3)

где yV - суммарный объем упругих элементов, м3; 
y  - расстояние между упругими элементами, разме-

щенными в местах соединения отдельных труб, м; 
yS - площадь поперечного сечения упругого элемен-

та, м2; yE - модуль упругости материала, из которых 
изготовлены упругие элементы, Па, который опреде-
ляется по зависимости

                        (4)

С учетом формулы (4) формула (2) примет вид

     (5)

Из формулы (5) можно определить объем упруго-
го элемента, расположенного в местах соединения от-
дельных труб, необходимый для уменьшения скорости 
распространения волны гидравлического удара в тру-
бопроводной магистрали до желаемой величины, т.е. 
при котором прирост давления не достигнет опасной 
величины для данной трубопроводной магистрали ги-
дротранспортной системы, тем самым будут предот-
вращены нежелательные последствия. Расчетная зави-
симость из формулы (5) получит вид

        

(6)
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На рис. 2 приведены кривые (1-5), построенные по 
зависимости (6). Они показывают закон изменения ско-
рости распространения ударной волны в трубопрово-
дах при движении в трубопроводной магистрали воды 
в зависимости от объемов упругих элементов с различ-
ными модулями упругости.

На этом же рисунке пунктирами (1’ - 5’) даются 

кривые, полученные экспериментально на трубопро-
водах лабораторной установки. На рис. 3 приведены 
кривые, построенные по экспериментальным дан-
ным при транспортировании по трубопроводам ги-
дросмеси с плотностью ρсм=1250 кг/м3. Результаты 
экспериментальных исследований сведены также в 
таблице 1.
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Рис. 2. Зависимость скорости распространения волны гидравлического удара в трубопроводах при 
транспортировании в них воды от объема равномерно распределённых упругих элементов в местах со-
единения отдельных труб (сплошные кривые по формуле (6), пунктирные линии-экспериментальные): 
1 – внутренний диаметр трубопровода Dтр = 104 мм, каучук yE  =8,0 МПа; 2 – при Dтр = 104 мм, вулкани-
зированная мягкая резина, yE  =6,0 МПа; 3 – при Dтр = 104 мм, вакуумная резина, yE =4,0 МПа; 4 - при 
Dтр = 68 мм, вулканизированная мягкая резина, yE  =6,0 МПа; 5 - при  Dтр = 68 мм, вакуумная резина,   

yE  =4,0 МПа
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Рис. 3. Экспериментальные кривые зависимости скорости распространения волны гидравлического 
удара в трубопроводах при транспортировании в них гидросмеси плотностью  ρсм=1250 кг/м3 от объема рав-
номерно распределенных упругих элементов в местах соединения отдельных труб: 1 – внутренний диаметр 
трубопровода Dтр = 104 мм, каучук, yE  =8,0 МПа; 2 – при Dтр = 104 мм, вулканизированная мягкая резина, 

yE  =6,0 МПа; 3 – при Dтр = 104 мм, вакуумная резина, yE  =4,0 МПа; 4 – при  Dтр = 68 мм, вулканизирован-
ная мягкая резина, yE  =6,0 МПа; 5 - при Dтр = 68 мм, вакуумная резина,    yE  =4,0 МПа

Анализ результатов теоретических расчетов и данных экспериментальных исследований показывает их хоро-
шее сходство. Отклонение экспериментальных данных от теоретических значений не превышает +10%.
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Необходимо отметить, что экспериментальные 
значения скоростей распространения волны гидравли-
ческого удара всегда завышены от их теоретических 
значений. Это видимо из-за того, что значения модулей 

упругости испытуемых упругих материалов (их брали 
по данным справочников) в теоретических расчетах 
были несколько занижены.

ЛИТЕРАТУРА

1. Дмитриев Г.П., Махарадзе Л.И., Гочиташвили 
Т.Ш. Напорные гидротранспортные системы. 
Справочное пособие. «Недра», Москва, 1991. 
304 с.

2. Смолдырев А.Е., Сафонов Ю.К. Трубопрово-
дный транспорт концентрированных гидро-
смесей. «Машиностроение», Москва, 1973. 208 
с.

3. Большая Советская Энциклопедия, том 24, кни-
га 1. Издательство «Советская энциклопедия», 
Москва, 1976. с.72.

4. Большая Советская Энциклопедия, том 26, кни-
га 1. Издательство «Советская энциклопедия», 
Москва, 1976. с. 260-261.

5. Махарадзе Л.И., Гочиташвили Т.Ш., Сулабери-
дзе Д.Г., Алехин Л.А. Надежность и долговеч-
ность напорных гидротранспортных систем. 
Москва, «Недра», 1984. 120 с.

6. Махарадзе Л.И., Кирмелашвили Г.И. Нестацио-
нарные процессы в напорных гидротранспорт-
ных системах и защита от гидравлических уда-
ров. «Мецниереба», Тбилиси, 1986. 152 с.

7. Махарадзе Л.И. Защита гидротранспортных си-
стем от гидравлического удара. Стройиздат, Мо-
сква, «Мецниереба», Тбилиси, 1996. 150 с.

8. Махарадзе Л.И., Кирмелашвили Г.И. Гидравли-

ческий удар в трубопроводах при транспорти-
ровании многофазных гидросмесей. «Мецние-
реба», Тбилиси, 1997.      232 с.

9. Руководство по защите напорных гидротранс-
портных систем от гидравлических ударов ВСН 
01-81. «Мецниереба», Тбилиси, 1981. 151 с.

10. Руководство по расчету долговечности трубо-
проводов гидротранспортных систем и мето-
дам ее повышения ВСН 01-84. «Мецниереба», 
Тбилиси, 1984. 58 с.

11. Махарадзе Л.И. Эффективные средства защи-
ты напорных трубопроводов от гидравличе-
ских ударов. Обзорная информация, Серия 6, 
Выпуск 1. Строительство и архитектура, Оте-
чественный и зарубежный опыт. ЦИНИС, Мо-
сква, 1979. 67 с.

12. Жуковский Н.Е. О гидравлическом ударе в во-
допроводных трубах. Госиздат ТТЛ, Москва-Ле-
нинград, 1949. 104 с.

13. Махарадзе Л.И., Кирмелашвили Г.И., Цама-
лашвили Т.Ш. Магистральный трубопровод. 
Авторское свидетельство СССР № 612029. Бюл-
летень №23, Москва, 1978.

14. Махарадзе Л.И. и др. Стенд для исследования 
нестационарных явлений в многоступенчатых 
магистральных гидравлических системах. Ав-
торское свидетельство СССР № 684300. Бюлле-
тень №33, Москва, 1979.

l. maxaraZe, s. steriakova
sadawneo magistraluri 
milsadeni magistralis Semdgeni 
milebis SeerTebis adgilebis 
masSi mimdinare hidrodinamikur 
procesebze gavlenis analizi

naSromSi mocemulia sadawneo milsadeni ma-

gistralis Semdgeni milebis SeerTebebis adgile-

bis masSi mimdinare hidrodinamikur procesebze 

(arastacionarul procesebze, hidravlikur dar-

tymebze) gavlenis analizi. calkeuli milebis 

SeerTebis adgilebSi, aRniSnuli procesebis dros 

xdeba impulsis – transportirebuli Txevadi masis 

moZraobis siCqaris cvalebadobisagan ganpirobebuli 

taRis gavrcelebis siCqaris nawilobrivi arekvla 

da Sesabamisi cvalebadoba, rac Tavis mxriv gavle-

nas axdens wnevebis nazardis mniSvnelobebze, amci-

rebs maT. calkeuli milebis SeerTebis adgilebis 

konstruqciuli SesrulebiT da maTi drekad-mademp-

firebeli Tvisebebis gaTvaliswinebiT SesaZlebelia 

wnevebis mosalodneli nazardis Semcireba zemoT 

xsenebuli hidrodinamikuri procesebis dros moce-

muli hidrosatransporto sistemisaTvis dasaSveb 

mniSvnelobamde.

MAKHARADZE L., STERIAKOVA S.
THE ANALYSES OF HYDRODYNAMIC 
PROCESSES IMPACT ON MAIN 
PIPELINE CONNECTION 
POINTS

The article reviews the analyses of 
hydrodynamic processes (on non-stationary 
processes, hydraulic attacks) impact on main 
pipeline connection points. In certain pipe 
connection points, during those processes 
the impulse – of wave spread speed caused 
by transporting liquid motion variable speed, 
partly reflects and fluctuates, which impacts 
pressure index and increases them. On 
certain pipe connection points it is possible to 
decrease the pressure by proper constructions 
and their flexible-damping quality down to 
the allowed level for the hydrotransporting 
system, during the abovementioned hydro-
dynamic processes.
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uak 622.4.536.24 : 624.191.94

teqn. mecn. doqtori, profesori o. lanCava, 
akad. doqtori g. nozaZe, doqtoranti z. xokeraSvili, 
akad. doqtori n. arudaSvili

dguSis efeqtiT gamowveuli haeris nakadebis SefasebisaTvis 
metros gvirabSi

naSromSi ganxilulia metros gvirabebSi dguSis naSromSi ganxilulia metros gvirabebSi dguSis 

efeqtis ricxviTi modelirebis Sedegebi Teoriuli efeqtis ricxviTi modelirebis Sedegebi Teoriuli 

analizis gaTvaliswinebiT, agreTve miRebuli si-analizis gaTvaliswinebiT, agreTve miRebuli si-

dideebis cvalebadobis maCvenebeli cxrilebi da dideebis cvalebadobis maCvenebeli cxrilebi da 

grafikebi gvirabis matarebliT Sevsebis koeficien-grafikebi gvirabis matarebliT Sevsebis koeficien-

tisa da misi siCqaris mixedviT. miRebuli Sedegebi tisa da misi siCqaris mixedviT. miRebuli Sedegebi 

Sedarebulia literaturuli wyaroebidan cnobil Sedarebulia literaturuli wyaroebidan cnobil 

analogiur maCveneblebTan. Sedarebis Sedegad dad-analogiur maCveneblebTan. Sedarebis Sedegad dad-

genilia warmodgenili ZiriTadi Sedegebis kargi genilia warmodgenili ZiriTadi Sedegebis kargi 

Tanxvedra samecniero literaturidan cnobil zogad Tanxvedra samecniero literaturidan cnobil zogad 

kanonzomierebebTan. metros gvirabebSi matareblebis kanonzomierebebTan. metros gvirabebSi matareblebis 

moZraobis dguSis efeqtisaTvis damaxasiaTebelia moZraobis dguSis efeqtisaTvis damaxasiaTebelia 

ori fazis arseboba.ori fazis arseboba. pirvel fazaSi dguSis efeqti pirvel fazaSi dguSis efeqti 

xasiaTdeba arastacionarulobiT, xolo meore fazaSi xasiaTdeba arastacionarulobiT, xolo meore fazaSi 

procesi stabilizdeba. cirkulaciuri da gadadineb-procesi stabilizdeba. cirkulaciuri da gadadineb-

uli nakadebis siCqareTa dadgenis dros aucilebe-uli nakadebis siCqareTa dadgenis dros aucilebe-

lia aRniSnuli fazebis mxedvelobaSi miReba. lia aRniSnuli fazebis mxedvelobaSi miReba. 

samuSao Sesrulebulia SoTa rusTavelis samuSao Sesrulebulia SoTa rusTavelis 

erovnuli samecniero fondis finansuri mxardaWer-erovnuli samecniero fondis finansuri mxardaWer-

iT, sagranto proeqtiN#  216968, „aerozoluri ter-iT, sagranto proeqtiN#  216968, „aerozoluri ter-

orizmis prevenciis meTodebis damuSaveba Tbilisis orizmis prevenciis meTodebis damuSaveba Tbilisis 

metros ventilaciisaTvis“.metros ventilaciisaTvis“.

amocanis dasma
kompiuteruli teqnologiebis ganviTarebis 

Tanamedrove done saSualebas iZleva metros gvi-

rabebSi saventilacio nakadebis dinamika didi si-

zustiT aRiweros denad garemoTa ricxviTi mod-

elirebiT. naSromSi ganxilulia metros gadasarben 

gvirabebSi dguSis efeqtiT gamowveuli saventila-

cio nakadebis ganawilebis xasiaTi arastacionarul 

fazaSi, rac sagrZnob gavlenas axdens metropolit-

enis saventilacio paramatrebis gansazRvraze. 

amocana ganxorcielebulia Tbilisis metros 

gadasarbeni gvirabebis pirobebisTvis. Sedgenilia 

sabazo modelebi Semdegi monacemebisaTvis: gvirabis 

sigrZe - 1200 m; gvirabis ganivi kveTis farTobi 

– 12.50-20.24 m2, matareblis sigrZe - 80 m; matare-

blis siCqare – 25-50 km/sT; matareblis ganivi kve-

Tis farTobi - 5.0-7.5 m2. modelireba da gamoTvle-

bi Sesrulda PyroSim 2016-is programul garemoSi. 

ricxviT amocanebSi, gvirabSi mimdinare proce-

sebis aerodinamikuri parametrebis dadgenisaTvis, ga-

dasarbeni gvirabis erT-erT portalTan cnobili iyo 

haeris mimwydomi nakadis saTanado siCqare, romelic 

yovel konkretul momentSi Seesabameboda matareblis 

siCqares, xolo es ukanaskneli Tavsdeboda siCqareTa 

miTiTebul diapazonSi (25-50 km/sT). PyroSim 2016-

is programul garemos aqvs SesaZlebloba matareb-

elsa da gvirabis perimetrs Soris arsebul RreCoSi 

asaxos siCqareTa velis ganawilebis uTanabroba 

drois mixedviT, rac gansakuTrebiT damaxasiaTebelia 

arastacionaruli fazisaTvis.  

 naxazze 1 sqematurad aris gamosaxuli real-

uri procesi, romelsac sinamdvileSi aqvs adgili 

matareblis gvirabSi moZraobisas. 0V  siCqariT moZ-

ravi matarebeli gvirabis 0-1 monakveTze C  siCqa-

riT win aRZravs cirkulaciur nakads da warmoqmnis 

agreTve imave C  siCqariT moZrav midevnebul nakads 

matareblis ukan, 2-0 monakveTze.  matareblisa da 

gvirabis perimetrebs Soris arsebul sivrceSi ad-

gili aqvs haeris nakadis gadadinebas W  siCqa-

riT. aRniSnuli siCqare damokidebulia matareblis 

Tavsa da boloSi wnevaTa sxvaobaze, agreTve matare-

blis moZraobiT gamowveul eJeqciaze. am ukanaskn-

elze ki gavlena aqvs matareblis borblebisa da 

RerZebis brunviT da gadataniT moZraobas, vagonebs 

Soris sivrceSi arsebuli haeris baliSis moZrao-

bas matarebelTan erTad, mis Sinagan turbulentur 

da aerodinamikur gavlenas RreCoSi haeris nakadis 

cirkulaciaze.

nax. 1. gvirabSi matareblis moZraobis SemTxvevaSi absoluturi siCqareebis sqema: nax. 1. gvirabSi matareblis moZraobis SemTxvevaSi absoluturi siCqareebis sqema: 

0V  - matareblis moZraobis siCqare;  - matareblis moZraobis siCqare; C  - dguSis efeqtiT gamowveuli  - dguSis efeqtiT gamowveuli 

cirkulaciuri nakadis siCqare matareblis win da ukan; cirkulaciuri nakadis siCqare matareblis win da ukan; W  - gadadinebuli nakadis moZraobis  - gadadinebuli nakadis moZraobis 

siCqare matareblisa da gvirabis perimetrebs Soris RreCoSisiCqare matareblisa da gvirabis perimetrebs Soris RreCoSi
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zemoaRniSnuli faqtorebis konkretuli mniS-

vnelobebidan gamomdinare, W siCqaris veqtori 

SesaZlebelia mimarTuli iyos rogorc matareblis 

moZraobis,  ise misi sapirispiro mimarTul ebiT. 

matarebliT gvirabis Sevsebis   koeficientis 

ricxviTi sidididan gamomdinare, romelic gamoyeneb-

uli iyo modelirebis dros, Tbilisis metros piro-

bebisaTvis, ZiriTadad adgili aqvs RreCoSi haeris 

gadadinebas matareblis moZraobis sapirispiro 

mimarTulebiT, xolo matareblis Tanmxvedri haeris 

nakadis aRmZvreli mizezebi, romelTa Sesaxebac ze-

moT iyo aRniSnuli, am SemTxvevaSi umniSvneloa.

dasmuli sakiTxis Seswavlas daeTmo sakmaod 

xangrZlivi periodi. erT-erTi pirveli naSromi 

am mimarTulebiT Sesrulebuli iyo g. abramoviCis 

mier. man Teoriulad Seiswavla mimwydomi nakadisa 

da matareblebis siCqareebs Soris damokidebuleba 

Ria trasaze da sarkinigzo gvirabebSi [1]. aRsaniS-

navia agreTve v. codikovis naSromi, romelic uSua-

lod metros ventilacias Seexeba da masSi ganxi-

lulia sxvadasxva avtorebis mier Sesrulebuli 

Teoriuli kvlevebisa da fizikuri modelirebis 

Sedegebi, roca matarebeli uZravia da moZraobs 

haeris garemo aerodinamikur milSi an siTxe met-

ros sadgurebisa da gadasarbenebis hidravlikur 

modelSi [2]. bolo periodis samecniero naSrome-

bidan aRsaniSnavia [3], romelSic mocemulia CineTSi 

gamoqveynebuli mravali Sromis analizi da aRniS-

nulia, rom xsenebul qveyanaSi aRmavlobas ganicdis 

axali metroebis mSenebloba da Sesabamisad, didi 

yuradReba eqceva sakiTxis yovelmxriv Seswavlas. 

gansakuTrebiT aRsaniSnavia SvedeTSi Sesrulebuli 

samecniero kvlevebi h. ingasonis xelmZRvanelobiT 

[4], romelic nayofierad muSaobs satransporto 

gvirabebis ventilaciis sferoSi, maTSi xanZrebi-

sa da sagangebo situaciebis prevenciis kuTxiT. 

aRniSnuli naSromebisaTvis saerTo isaa, rom dguSis 

efeqtis gavlenis Seswavla xdeba uZravi matareb-

lis pirobebSi da cvalebadia haeris xarji, wneva an 

ventilaciis sxva damaxasiaTebeli parametri.

ricxviTi modelirebis Sedegebi dguSis efeqti-

saTvis, roca gvirabis matarebliT Sevsebis koefici-

enti  , mocemulia Cvens naSromSi [5], xolo 

winamdebare naSromSi warmodgenilia arastacionar-

uli fazis modelirebiT miRebuli Sedegebis anal-

izi mniSvnelobebisaTvis, rodesac . 

    

Teoriuli analizi
gvirabis matarebliT Sevsebis   koeficietis 

gaangariSeba SesaZlebelia formuliT 

      ,                    (1)

sadac F  aris matareblis vagonis mideluri 

kveTis farTobi,  m2; f  - gvirabis ganivkveTis far-

Tobi, m2.

ganvixiloT haeris fardobiTi moZraoba im pi-

robiT, rom matarebeli iqneba uZravi, xolo imoZ-

ravebs mxolod saventilacio nakadi, romlis mixed-

viTac Catarda ricxviTi modelireba. modelirebis 

Sesabamisi fardobiT siCqareTa sqema mocemulia 

naxazze 2. 

nax. 2. uZravi matareblis SemTxvevaSi fardobiT siCqareTa sqema:nax. 2. uZravi matareblis SemTxvevaSi fardobiT siCqareTa sqema:

CV 0 -  mimwydomi nakadis siCqare matareblis win (imave sididisaa nakadi matareblis Semdeg); -  mimwydomi nakadis siCqare matareblis win (imave sididisaa nakadi matareblis Semdeg); 

WV 0  - haeris nakadis fardobiTi siCqare RreCoSi  - haeris nakadis fardobiTi siCqare RreCoSi 

realurad mimdinare procesSi matareblis moZ-

raobiT aRZruli haeris nakadi iyofa or mdgenelad: 

matarebelze mimwydomi nakadisa da dguSis efeqtiT 

gamowveuli cirkulaciuri nakadis saxiT matare-

blis win da ukan, romelTa Soris adgili aqvs 

damokidebulebas  

CVVT  0 ,            (2)

sadac TV  aris matarebelze mimwydomi naka-

dis siCqare, m/wm; 0V  - matareblis moZraobis siC-

qare, m/wm (km/sT); C  - dguSis efeqtiT gamowveuli 

cirkulaciuri nakadis siCqare matareblis win da 

ukan, m/wm.

meores mxriv, moZravi matareblis SemTxvevaSi, 

mimwydomi nakadi agrZelebs matareblis Semxvedr 

moZraobas da gadaedineba RreCoSi fardobiTi siC-

qariT

WVVG  0 ,               (3)
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sadac GV  aris gadadinebuli nakadis fardo-

biTi siCqare RreCoSi, m/wm. 

uwyvetobis gantolebidan gamomdinare SeiZleba 

daiweros

)( FfVfV GT  ,          (4)

romlidanac martivi gardaqmnebiT miiReba

)1( 
 T

G
V

V .          (5)

amgvarad, formuliT (5) ganisazRvreba gada-

dinebuli nakadis siCqare ricxviTi modelirebis 

SemTxvevaSi, uZravi matareblis pirobebSi. imave 

kanonzomierebas aqvs adgili da gadadinebuli naka-

dis siCqarec imave formuliT (5) iangariSeba moZ-

ravi matareblis SemTxvevaSi, rasac adgili aqvs 

realur pirobebSi.  

mimwydomi nakadisa da matareblebis siCqareebs 

Soris damokidebuleba sarkinigzo gvirabebisaTvis, 

rogorc aRiniSna, Seiswavla g. abramoviCma, romelic 

ZiriTadad ganixilavs stabilizebul siCqareTa 

vels, rac ganpirobebulia sarkinigzo gvirabebis 

SedarebiT didi sigrZiT. metros gadasarben gvi-

rabebSi, maTi SedarebiT mcire sigrZis gamo, xSir 

SemTxvevaSi, arc xdeba siCqareTa velis stabilizeba 

da adgili aqvs arastacionarul process. rogorc 

qvemoT davinaxavT, am SemTxvevaSi procesis mimdi-

nareoba iyofa 2 fazad. aRniSnul fazebze yur-

adRebis gamaxvileba gamoiwvia arastacionaruli 

fazis mniSvnelobis gamokveTam metros pirobebSi 

Sesrulebuli ricxviTi modelirebis Sedegad da 

ramdenadac CvenTvis cnobilia, sakiTxis aseTi mid-

gomiT, pirvelad am naSromSia ganxiluli. miTiTe-

bul siCqareebs Soris damokidebuleba g. abramovi-

Cis mixedviT Semdegi saxisaa

                          

 w

ww
T

T

F
S

nF
f

V
V

004.01

1)1(

11

1

0











.                        (6)

ukve ganmartebuli sidideebis garda formu-

laSi (6) miRebulia Semdegi aRniSvnebi: T  aris 

gvirabis sruli winaRobis koeficienti gvirabis 

mocemuli sigrZis ( l , m), matareblis sigrZis ( L , m) 
da gvirabis ekvivalenturi radiusisaTvis ( R , m); 

wF  - vagonis ekvivalenturi farTobi, m2; n  - va-

gonebis ricxvi SemadgenlobaSi; wS  - vagonis zeda-

piris farTobi fskeris farTobis gamoklebiT, m2.

gvirabis sruli winaRobis koeficienti ian-

gariSeba formuliT

    
R

Ll
T


 007.05.1 .       (7)

vagonis ekvivalenturi farTobi iangariSeba 

Subluri winaRobis koeficientis sididis gaTval-

iswinebiT

        FcF ww  ,            (8)

sadac wc  aris vagonis Subluri winaRobis 

koeficienti.

aRniSvnis 

0V
VT  SemotaniT, matareblis siCqa-

ris saangariSo formula miiRebs saxes

         


TVV 0 ,              (9)

xolo formulis (2) gaTvaliswinebiT miiReba 

cirkulaciuri nakadis saangariSo formula

   )1(0 VC .          (10)

dguSis efeqtiT aRZruli haeris xarji 

SesaZlebelia ganisazRvros formuliT 

  
.            (11)

Tbilisis metros pirobebisaTvis, oTxvagoniani 

matareblis SemTxvevaSi,  -s ricxviTi mniSvnelo-

bebi da amosavali sidideebi mocemulia cxrilSi 1.  
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cxrili 1cxrili 1

mimwydomi nakadisa da matareblebis siCqareTa Tanafardoba mimwydomi nakadisa da matareblebis siCqareTa Tanafardoba   amosaval sidideebTan erTad,  amosaval sidideebTan erTad, 

romlebisTvisac Sesrulda ricxviTi modelirebaromlebisTvisac Sesrulda ricxviTi modelireba

F , m2 f , m2 
wF wS , m2

R , m
wc T

 

5.00 12.25 0.408 4.8 130 0.88 0.95 10.41 0.667

6.25 12.25 0.510 6.0 147 0.88 0.95 10.41 0.570

7.50 12.25 0.610 7.1 164 0.88 0.95 10.41 0.464

7.50 20.40 0.370 7.1 164 1.27 0.95 7.67 0.652

haeris xarjis gansazRvra. amgvarad, warmodgenili 

masaliT, SesaZlebelia ventilaciisaTvis saintereso 

yvela teqnologiuri maCveneblis gansazRvra da ana-

lizi ricxviTi modelirebis monacemebis mixedviT. 

ricxviTi modelireba da 
Sedegebi

ricxviTi modelireba Sesrulda saTanado sawy-

isi da sasazRvro pirobebis mixedviT. kerZod, ro-

gorc aRiniSna, marcxena portalze gaTvaliswinebu-

li iyo mimwydomi nakadis saTanado siCqare, romelic 

yovel konkretul momentSi Seesabameboda matareb-

lis siCqares 25-50 km/sT diapazonidan. matareblis 

pirveli vagoni ki sxvadasxva modelebSi ganTavse-

buli iyo portalidan 200, 300 da 400 m-is daSo-

rebiT. eqsperimentis dawvrilebiTi sqema siCqaris 

deteqtorebisa da matareblis CvenebiT mocemulia 

naxazze 3.

cxrilSi 1 gamoyenebulia Semdegi aRniSvnebi: 

F - matareblis mideluri kveTi, m2; f - gvirabis 

ganivkveTis farTobi, m2;  - matarebliT gvirabis 

Sevsebis koeficienti; wF  - vagonis ganivkveTis 

ekvivalenturi farTobi, m2; wS - vagonis zedapir-

is farTobi fskeris farTobis gamoklebiT, m2; R
- gvirabis ekvivalenturi radiusi, m; wc - vago-

nis Subluri winaRobis koeficienti; T - gvirabis 

sruli winaRobis koeficienti;  - Tanafardoba 

mimwydomi nakadisa da matareblebis siCqareTa 

Soris.  

mimwydomi nakadis siCqaris mixedviT formuliT 

(9) ganisazRvreba matareblis siCqare 0V . Semdeg 

formuliT (2) an (10) – dguSis efeqtiT aRZruli 

cirkulaciuri nakadis siCqare gvirabSi C . for-

muliT (11) SesaZlebelia dguSis efeqtiT aRZruli 

nax. 3. ricxviTi eqsperimentis dawvrilebiTi sqema zonebis mixedviTnax. 3. ricxviTi eqsperimentis dawvrilebiTi sqema zonebis mixedviT

rogorc naxazidan 3 Cans, ricxviTi modelire-

ba Sesrulebulia gvirabSi matareblis adgilmde-

bareobis mixedviT winaswar SerCeuli 5 sxvadasxva 

zonisaTvis. aRniSnul zonebSi dadginda saventilacio 

nakadis siCqaris  cvalebadobis xasiaTi. yovel zo-

naSi siCqaris deteqtorebi erTmaneTisgan sxvadasxva 

manZiliT iyo daSorebuli. magaliTad, pirvel da mex-

uTe zonaSi deteqtorebi ganTavsda yovel 100 metr 

manZilze (ix. nax. 3, zonebi 1 da 5). meore da meoTxe 

zonebSi, matareblis Tavsa da bolosTan, gvirabis 20 
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m sigrZis monakveTebze, deteqtorebi erTmaneTisagan 

daSorebuli iyo 5 m-iT (ix. nax. 3, zonebi 2 da 4). 

matarebelsa da gvirabs Soris arsebul RreCoSi siC-

qaris deteqtorebi ganlagebuli iyo yovel 20 metr 

manZilze (ix. nax. 3, zona 3).

ricxviTi eqsperimentis dros saventilacio 

nakadis siCqaris ricxviTi sididis cvalebadoba 

xdeboda matareblis siCqaris mixedviT. miRebuli 

Sedegebi SesaZlebelia gaanalizebuli iqnes erT-

erTi ricxviTi eqsperimentis magaliTze. ganvixi-

loT haeris nakadis siCqaris dinamikuri cvlilebis 

maCvenebeli mrudebi rogorc gvirabSi matareblis 

win, ise gvirabsa da matarebels Soris arsebul 

RreCoSi (ix. nax. 4, 5 da 6). 

nax. 4. mimwydomi saventilacio nakadis siCqaris dinamika portalTan (naxazi, a) da matarebelsa nax. 4. mimwydomi saventilacio nakadis siCqaris dinamika portalTan (naxazi, a) da matarebelsa 

da gvirabs Soris RreCoSi, roca matareblis siCqarea 16.8 km/sT, da gvirabs Soris RreCoSi, roca matareblis siCqarea 16.8 km/sT, 

xolo xolo  = 0.61, = 0.61, ω = 0.47ω = 0.47 

warmodgenili naxazebidan kargad Cans, rom saven-

tilacio nakadebis ganviTarebis dinamika praqtiku-

lad SesaZlebelia or fazad gaiyos: 1 – arastacio-

naruli faza da 2 – stacionaruli faza. vinaidan 

formulebis (9) da (10) mixedviT advilad myardeba 

kavSiri cirkulaciur nakadsa da mimwydom nakads 

Soris, SesaZlebelia pirveli miaxloebiT davaskvnaT, 

rom cirkulaciuri nakadis siCqarec saTanado fa-

zebs gaivlis. 

SesaZlebelia apriorulad aRiniSnos, rom mim-

wydomi nakadis arastacionaruli fazis arsebobis 

gamo, cirkulaciuri nakadis saSualo siCqare ram-

denadme naklebi iqneba stacionarul fazaSi imave 

nakadis siCqaresTan SedarebiT. 

nax. 5. mimwydomi saventilacio nakadis siCqaris dinamika portalTan (naxazi, a) da matarebelsa nax. 5. mimwydomi saventilacio nakadis siCqaris dinamika portalTan (naxazi, a) da matarebelsa 

da gvirabs Soris RreCoSi, roca matareblis siCqarea 36.8 km/sT, da gvirabs Soris RreCoSi, roca matareblis siCqarea 36.8 km/sT, 

xolo xolo  = 0.61, = 0.61, ω = 0.47ω = 0.47    
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nax. 6. mimwydomi saventilacio nakadis siCqaris dinamika portalTan (naxazi, a) da matarebelsa nax. 6. mimwydomi saventilacio nakadis siCqaris dinamika portalTan (naxazi, a) da matarebelsa 

da gvirabs Soris RreCoSi, roca matareblis siCqarea 49.8 km/sT, da gvirabs Soris RreCoSi, roca matareblis siCqarea 49.8 km/sT, 

xolo xolo  = 0.61, = 0.61, ω = 0.47ω = 0.47 

Cvens mier modelirebuli procesebis dros mim-

wydomi nakadis siCqareebis analizis safuZvelze 

SesaZlebelia SemoRebuli iqnes procesis arasta-

cionarulobis donis damaxasiaTebeli koeficienti 

fazebis xangrZlivobis mixedviT 

    ,                 (12)

sadac  aris arastacionaruli fazis xan-

grZlivoba, wm; pt  - modelirebuli procesis sru-

li xangrZlivoba, wm.

amrigad, 
tK  daakmayofilebs utolobas 

10  tK .

utolobidan kargad Cans, rom procesi mTli-

anad arastacionarulia rodesac 1tK , xolo 

- stacionarulia rodesac 0tK . yvela sxva 

SemTxvevaSi adgili eqneba fazaTa Tanafardobis sx-

vadasxva maCveneblebs gansaxilvel procesSi. Cvens 

mier modelirebul SemTxvevebSi swored aseT pro-

cesTa klass aqvs adgili (ix. nax. 4, a; 5, a; 6, a).

nax. 7. mimwydomi da cirkulaciuri nakadebis cvalebadobis xasiaTi gvirabis matareblis nax. 7. mimwydomi da cirkulaciuri nakadebis cvalebadobis xasiaTi gvirabis matareblis 

Sevsebis koeficientis mixedviT:Sevsebis koeficientis mixedviT:

1 – mimwydomi nakadis siCqare; 2 – cirkulaciuri nakadis siCqare1 – mimwydomi nakadis siCqare; 2 – cirkulaciuri nakadis siCqare
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naxazze 7 mocemulia mimwydomi da cirku-

laciuri nakadebis cvalebadobis xasiaTi gvi-

rabis matarebliT Sevsebis koeficientis mixedviT. 

matarebelze mimwydomi nakadisa da cirkulaciuri 

nakadis siCqareTa jami nebismier SemTxvevaSi unda 

iyos matareblis siCqaris toli, romlis mixedvi-

Tac Sesrulda gaangariSeba.

aRsaniSnavia agreTve, rom Cveni kvlevebis 

Sedegad mimwydomi da gadadinebuli haeris naka-

dis ricxviTi eqsperimentidan miRebuli Sedegebi 

karg TanxvedraSia Teoriulad gamoTvlil mniSvn-

elobebTan. cdomileba ar aRemateba 7.2 %-s (ix. 

cxrili 2). 

cxrili 2cxrili 2

ricxviTi eqsperimentidan miRebuli, saventilacio nakadis damaxasiaTebeli sidideebis Sedareba ricxviTi eqsperimentidan miRebuli, saventilacio nakadis damaxasiaTebeli sidideebis Sedareba 

Teoriuli analiziT miRebulTan, roca Teoriuli analiziT miRebulTan, roca  =0.61 da =0.61 da  =0.47=0.47

matareb-

lis 

siCqare

0V , 

km/sT

mimwydomi 

nakadis 

siCqare 

(Teoriuli)

TV , m/wm

gadadinebuli 

nakadis siCqare 

(Teoriuli)

GV , m/wm

mimwydomi 

nakadis siCqare 

(eqsperimentuli)

,
 m/wm

gadadinebuli 

nakadis 

siCqare 

(eqsperimentuli) 

 m/wm

cdomileba, %

26.0 3.4 8.7 3.4 8.1 6.9

36.8 4.8 12.3 4.8 11.6 5.8

49.8 6.5 16.6 6.5 15.4 7.2

nax. 8. cirkulaciuri nakadis siCqaris cvalebadoba gvirabis Sevsebis nax. 8. cirkulaciuri nakadis siCqaris cvalebadoba gvirabis Sevsebis 

koeficientis mixedviT matareblis siCqareebisaTvis, km/sT: koeficientis mixedviT matareblis siCqareebisaTvis, km/sT: 

1 - 1 - 0V =30; 2 - =30; 2 - 0V =35; 3 - =35; 3 - 0V =40=40

rogorc Teoriuli analizisa da ricxviTi eqs-

perimentebis Sedarebidan Cans, eqsperimentuli mo-

nacemebi TeoriulTan miaxloebulia, rac damatebiT 

safuZvels iZleva imisaTvis, rom cirkulaciuri na-

kadis gamoTvlaSi gaTvaliswinebuli iqnes arasta-

cionaruli fazis gavlena. 

ricxviTi modelirebis Sedegebis mixedviT 

Sedgenili grafikebi mocemulia naxazze 8, romle-

bidanac Cans, rom matareblis siCqarisa da gvirabis 

Sevsebis koeficientis mixedviT dguSis efeqtiT 

aRZruli cirkulaciuri nakadi pirdapirproporci-

uli kanonzomierebiT xasiaTdeba. 

aRsaniSnavia, rom matareblis siCqarisaTvis 40-

45 km/sT diapazonSi cirkulaciuri nakadiT gan-

pirobebuli haeris xarji SesaZlebelia icvlebodes 

90-100 m3/wm-is farglebSi.
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nax. 9.nax. 9. cirkulaciuri nakadis cirkulaciuri nakadis C  siCqaris cvalebadoba matareblis siCqaris siCqaris cvalebadoba matareblis siCqaris 0V  mixedviT, roca  mixedviT, roca 

 = 0.61= 0.61

rogorc aRiniSna, matareblis siCqaris mixedviT, 

SesaZlebelia dguSis efeqtiT gamowveuli mimwydo-

mi, cirkulaciuri, gadadinebuli nakadebis siCqaree-

bisa da haeris xarjis gamoTvla, romlebic metros 

ventilaciis ZiriTadi teqnologiuri maxasiaTeble-

bia. amasTan saproeqto monacemebidan gamomdinare, 

cirkulaciuri nakadis siCqaris gamoTvla ufro 

xelsayrelia matareblis siCqaresTan kavSiris 

mixedviT, rac mocemulia naxazze 9. 

daskvnebi:
- ricxviTi eqsperimentebis Sedegad naCvenebia, 

rom mimwydomi da gadadinebuli nakadis dinamika 

xasiaTdeba stacionaruli da arastacionaruli fa-

zebiT, rac gasaTvaliswinebelia cirkulaciuri na-

kadis siCqaris dadgenis dros; 

- am naSromSi SemoRebuli procesis arastacio-

narulobis xarisxis maCvenebeli tK  koeficienti 

matareblis siCqaris ganxiluli diapazonisaTvis 

(25-50 km/sT) aris 1/2-Tan axlos, rac sakmaris 

safuZvels warmoadgens aRniSnuli fazebis mxedv-

elobaSi miRebisaTvis cirkulaciuri nakadis siCqa-

ris gamoTvlisas;  

- dguSis efeqtiT aRZruli cirkulaciuri na-

kadis siCqare, matarebliT gvirabis Sevsebis koefi-

cientis mixedviT, xasiaTdeba wrfivi damokidebule-

biT da misi zrdis tempi pirdapirproporciuladaa 

damokidebuli matareblis siCqareze; 

- 40-45 km/sT diapazonis matareblis siCqa-

risaTvis dguSis efeqtiT aRZruli haeris xar-

jis maqsimaluri mniSvnelobis Sefaseba Tbilisis 

metros pirobebSi moxda stacionaruli fazis 

Sesabamisi siCqaris mixedviT da misi ricxviTi si-

dide ar aRemateba 90-100 m3/wm-s, roca gvirabis 

Sevsebis koeficienti  = 0.35.
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LANCHAVA  O., NOZADZE G., 
KHOKERASHVILI Z., ARUDASHVILI N. 
ON THE EVALUATION OF AIR FLOWS 
CAUSED BY A PISTON EFFECT IN SUBWAY 
TUNNELS

The results of numerical simulation of the 
piston effect in tunnels of a metro in combination 
with theoretical analysis are given. In the form 
of tables and graphs given the changes in these 
values depending on the speed of the train and the 
filling factor of the tunnel. The obtained results are 
compared with known analogous results from the 
literature sources. As a result of the comparison, 
there is a good agreement between of the main 
results presented in this paper and mentioned results. 
In this work established that the piston effect of the 
moving train in the subway tunnels is characterized 
by the existence of two phases that should be taken 
into consideration during estimation of the speed of 
air (circulation flows) ahead and rear of the train and 
the backflow in the annulus between a tunnel and 
moving train. In the first phase the piston effect has a 
non-stationary character and the process is stabilized 
in the second phase.

ЛАНЧАВА О.А., НОЗАДЗЕ Г.Ч., 
ХОКЕРАШВИЛИ З.З.,  АРУДАШВИЛИ Н.Н.
О ОЦЕНКЕ ВОЗДУШНЫХ ПОТОКОВ, 
ВЫЗВАННЫХ ПОРШНЕВЫМ ЭФФЕКТОМ В 
ТУННЕЛЯХ МЕТРО

В труде рассмотрены результаты численного 
моделирования поршневого эффекта в  туннелях 
метро с учетом теоретического анализа. В виде 
таблиц и графиков приведены изменения ука-
занных величин в зависимости от скорости по-
езда и коэффициента наполнения тоннеля. 
Полученные результаты сопоставлены с извест-
ными аналогичными результатами литературных 
источников, которые подтвердили хорошее 
совподение между основными результатами, 
представленными в данной статье. Установлено, 
что поршневой эффект движушегося поезда 
в туннелях метро характеризуется наличием 
двух фаз, которые должны быть учтены при 
определении скоростей движения прямого (цирку-
ляционного) и обратного (в кольцевом простран-
стве) потоков. В первой фазе поршневой эффект 
имеет нестационарный характер, а во второй фазе 
процесс стабилизируется.

uak 622.235.2

s.xomeriki, z. kuWuxiZe, a. afriaSvili, g. SatberaSvili, 
g. TxeliZe, n. abesaZe

specialuri saamfeTqeblo samuSaoebis meTodebi 

statiaSi ganxilulia rogorc saZirkvelze, aseve statiaSi ganxilulia rogorc saZirkvelze, aseve 

micemuli mimarTulebiT Senoba-nagebobebis afeTqe-micemuli mimarTulebiT Senoba-nagebobebis afeTqe-

biT demontaJis specialuri saamfeTqeblo samuS-biT demontaJis specialuri saamfeTqeblo samuS-

aoebis meTodebi. Aanalizis safuZvelze dadgenilia, aoebis meTodebi. Aanalizis safuZvelze dadgenilia, 

rom TiToeuli Senoba nagebobis konstruqciidan rom TiToeuli Senoba nagebobis konstruqciidan 

gamomdinare, saWiroa maTi detaluri Seswavla; mo-gamomdinare, saWiroa maTi detaluri Seswavla; mo-

cemulia Spurebis ganlagebis da maTSi moTavsebuli cemulia Spurebis ganlagebis da maTSi moTavsebuli 

muxtis sidideebis mniSvnelobebi, raTa daculi iyos muxtis sidideebis mniSvnelobebi, raTa daculi iyos 

gruntis seismuri rxevebis, natexebis gamotyorc-gruntis seismuri rxevebis, natexebis gamotyorc-

nis, sahaero dartymiTi talRebis da garemoze sxva nis, sahaero dartymiTi talRebis da garemoze sxva 

faqtorebis zemoqmedebis normebi;Mganxilulia q. ba-faqtorebis zemoqmedebis normebi;Mganxilulia q. ba-

TumSi mWidrod dasaxlebul regionSi sastumro-pan-TumSi mWidrod dasaxlebul regionSi sastumro-pan-

sionati ,,baTumis’’ afeTqebiT demontaJis magaliTi.sionati ,,baTumis’’ afeTqebiT demontaJis magaliTi.

samuSao Sesrulebulia SoTa rusTavelis samuSao Sesrulebulia SoTa rusTavelis 

erov-nuli samecniero fondis sagranto proeqtis erov-nuli samecniero fondis sagranto proeqtis 

№ FR/171/3-180/14 № FR/171/3-180/14 finansuri mxardaWeriT.finansuri mxardaWeriT.

mrewvelobaSi farTod gamoiyeneba burRva-af-

eTqebiTi samuSaoebi. am meTodma didi gavrceleba 

hpova samSeneblo konstruqciebis demontaJis da 

rekonstruqciis pirobebSi. yvelaze gavrcelebulia 

specialuri asafeTqebeli samuSaoebis saxeobebi, 

romlebic sruldeba, rogoc samrewvelo, ise samoqa-

laqo obieqtebze: 

– betonis, rkina–betonis konstruqciebis da 

fundamentebis mongreva;

– Senobebis da nagebobebis Camoqceva saZirkvel-

ze;

– sakvamuri da saventilacio milebis Camoqceva;

– agegmviTi samuSaoebi (tranSeebis gayvana 

kldovan qanebSi, qvabulebis mowyoba da sxva).

samSeneblo konstruqiebis afeTqebis meTodiT 

demontaJi uzrunvelyofs samuSaoebis Sesrulebis 

minimalur vadebs, iZleva mniSvnelovan ekonomikur 

efeqts da nakleb SromiT danaxarjebs. 

 cnobilia, rom afeTqebisas Senobis demontaJi 

meqanizebul meTodTan SedarebiT amcirebs samuSaoe-

bis moculobas 8–10 jer, xolo Rirebulebas 2–4 

jer.

Senobebis da nagebobebis afeTqebiT Camoqceva 

warmoebs maTi konstruqciulad ganpirobebuli 

struqturis da elementebis mTliani an nawiolo-

brivi mongreviT. burRva–afeTqebiTi samuSaoebis 

meSveobiT SesaZlebelia Senobis mTliani an nawi-

lobrivi Camoqceva. am SemTxvevaSi aucilebelia 

Senobebis SesanarCunebeli da dasangrevi nawilebis 

erTmaneTisgan gamoyofa. Senoba SeiZleba Camoiqces 

SigniT an gansazvRruli mimarTulebiT [1]. armire-

buli betoniT naSenebi nagebobebis SemTxvevaSi 

TiTqmis yovelTvis gamoiyeneba afeTqeba mimarTu-

li CamoqceviT, romlis dros nagebobis afeTqebisas 

aucilebelia namsxvrevebis gasaSleli farTobiT 

uzrunvelyofa (ix. nax. 1).
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nax. 1.  Camoqceuli konsturqciebis gafantvis farTobi mimarTuli afeTqebisas (a, b) da sakuTar nax. 1.  Camoqceuli konsturqciebis gafantvis farTobi mimarTuli afeTqebisas (a, b) da sakuTar 

saZirkvelze Camoqcevisas (g, d): a, g – gverdxedi; b, d –zedxedi;saZirkvelze Camoqcevisas (g, d): a, g – gverdxedi; b, d –zedxedi;

1 – Camoqcevis mimarTuleba; 2–Camosaqcevi obieqti; 3 – mongreuli konstruqiebis naSali; 1 – Camoqcevis mimarTuleba; 2–Camosaqcevi obieqti; 3 – mongreuli konstruqiebis naSali; 

4 – natexebis gaSlis farTobi;  4 – natexebis gaSlis farTobi;  a – naSalis sigane; – naSalis sigane; d – nagebobis sigane;– nagebobis sigane;

L- - nagebobis sigrZe; nagebobis sigrZe; HH- nagebobis simaRle- nagebobis simaRle

asafeTqebeli muxtebis raodenoba da ganlage-

ba, upirveles yovlisa, damokidebulia Senobis 

konstruqciis formaze da sisqeze, asafeTqebeli 

farTobis sidideze, afeTqebis sasurveli xarisx-

is miRwevaze da obieqtis mdgomareobaze. vinaidan 

afeTqebis energia pirvel rigSi moqmedebs umciresi 

winaRobis xazis (uwx) mimarTulebiT, asafeTqebe-

li muxtebis Sesabamisi ganlagebiT, SesaZlebelia 

asafeTqebel obieqts mivceT Camoqcevis ZiriTadi 

mimarTuleba (ix. nax. 2). 

aguris Senobebis Camoqcevisas, rogorc wesi, 

asafeTqeblad miiCneven pirvel sarTuls, xolo 

cokolian SenobebSi sardafs. muxtebis sardaf-

Si ganlagebisas (gruntis qvemoT) namsxvrevebis 

gatyorcnis saSiSroeba sagrZnoblad klebulobs, 

xolo afeTqebis mavne seismuri zemoqmedeba dasa-

cav obieqtebze matulobs. Spurebis ganlageba unda 

moxdes iatakidan 0,5-0,8 m simaRleze.
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3 1 1 1

1 2 3

nax. 2. natexebis gatyorcnis da naSalis wamoqmnis mimarTulebis damokidebuleba konstruqcie-nax. 2. natexebis gatyorcnis da naSalis wamoqmnis mimarTulebis damokidebuleba konstruqcie-

bis Taviseburebaze da muxtis ganlagebis adgilze:bis Taviseburebaze da muxtis ganlagebis adgilze:

a–Tavisuflad mdgari kedlebi, vertikaluri SpurebiT mongrevisas; b–igive, danawevrebiT mongre-a–Tavisuflad mdgari kedlebi, vertikaluri SpurebiT mongrevisas; b–igive, danawevrebiT mongre-

visas; g–Tavisuflad mdgari kedlebi, horizontaluri SpurebiT mongrevisas da muxtebis ked-visas; g–Tavisuflad mdgari kedlebi, horizontaluri SpurebiT mongrevisas da muxtebis ked-

lis centrSi ganlagebisas; d–igive, muxtebis kedlis napirSi ganlagebisas; e–erTi Tavisufali lis centrSi ganlagebisas; d–igive, muxtebis kedlis napirSi ganlagebisas; e–erTi Tavisufali 

zedapiris mqone konstruqciis afeTqeba horizontaluri SpurebiT; v–igive, vertikaluri Spure-zedapiris mqone konstruqciis afeTqeba horizontaluri SpurebiT; v–igive, vertikaluri Spure-

biT afeTqeba; z–betonis gzis safari (gruntis saZirkvelze); T–rkinabetonis safari, koWebi da biT afeTqeba; z–betonis gzis safari (gruntis saZirkvelze); T–rkinabetonis safari, koWebi da 

sxva (Camagrebis gareSe); i–CaRrmavebuli samSeneblo konstruqcia; 1–natexebi; 2–masala, rome-sxva (Camagrebis gareSe); i–CaRrmavebuli samSeneblo konstruqcia; 1–natexebi; 2–masala, rome-

lic saWiroebs daqucmacebas; 3–gatyorcnis mimarTuleba afeTqebisas.lic saWiroebs daqucmacebas; 3–gatyorcnis mimarTuleba afeTqebisas.

   e

 gb

   i   T   z

   v    d

   ა

Senobebis da nagebobebis Camoqceva warmoebs, ro-

gorc saZirkvelze, aseve micemuli mimarTulebiT. 

Senobebis sakuTar saZirkvelze Camoqcevisas, war-

moiqmneba gamWoli Senayeli mzidi kedlebis da sxva 

konstruqciuli elementebis mTel perimetrze, ris 

Sedegadac obieqti jdeba sakuTar saZirkvelze da 

iSleba. gamWoli Senayelis  simaRle unda aRemate-

bodes kedlis sisqis naxevars.

Senayelis warmosaqmnelad saSpure muxtebi unda 

ganlagdes or–sam rigad Saxmaturad an kvadrat-

ulad. saSpure muxtebis masa iangariSeba formule-

biT (1) da (2). umciresi winaRobis xazad miiCneva 

kedlis sisqis naxevari. 
  ,                           (1)

sadacQQ–muxtis masa, (kg); KK–feTqebadi niv-
Tierebebis gasaangariSebeli kuTri xarji (kg/m3); 

damokidebulia fundamentis masalaze da miiReba: 

aguri, betoni armaturis gareSe, yore 0,4–0,6 kg/m3; 

betonisTvis – 0,5-0,7 kg/m3; rkina–betoni mtkice 

armaturiT – 1,0-1,6 kg/m3; W–umciresi winaRobis 

xazi (uwx), m. 
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1 metramde simZlavris mqone asafeTqebeli ked-

lis SemTxvevaSi uwx–s Rebuloben Spuris sigrZis 

0,5-0,7 nawils. uwx SeiZleba miRebuli iqnas agreTve 

manZili Spuris centridan fundamentis kidemde an 

manZili Spurebs Soris. Spurebs Soris manZili 

rigSi miiReba (1,0-1,4) W, xolo rigebs Soris – 

(1,3-1,6) W. rkinabetonis afeTqebisas, feTqebadi niv-

Tierebis kuTri xarji izrdeba, radganac afeTqebam 

unda uzrunvelyos, rogorc betonis msxvreva, aseve 

rkinis konstruqciebis gadaWrac, xolo muxti unda 

ganlagdes ise, rom misi centri emTxveodes kedlis 

sisqis Sua nawils. 

Tu W >1 m muxtis masa SpurSi iangariSeba for-
muliT

                          

,               (2)              

aguris Senobebis afeTqebisas, muxtis parame-

trebis saangariSod ganasxvaveben kedlebs, kuTxee-

bis wyobas, boZebs da svetebs. kedlebisTvis uwx-s 

Rebuloben kedlis sisqis naxevars. Senayelis si-

maRle (Senobis sakuTar saZirkvelze Camoqcevisas) 

miiReba aranaklebi kedlis sisqisa.

Tu kuTxeebis wyoba Sedgeba ori an meti gan-

sxvavebuli sisqis kedlebisgan, maSin parametrebi 

gamoTvlili unda iyos ori yvelaze ufro sqeli 

kedlisaTvis.

nax. 3. ori da meti gansxvavebuli sisqis mqone kedlebis kuTxis wyobaSi Spurebis ganlageba: nax. 3. ori da meti gansxvavebuli sisqis mqone kedlebis kuTxis wyobaSi Spurebis ganlageba: 

a – araefeqturi; b – efeqturia – araefeqturi; b – efeqturi

        b        a

kuTxeebSi ganlagebuli Spurebis SemTxvevaSi 

muxtis raodenoba iangariSeba yvelaze sqeli ked-

lis sisqis gaTvaliswinebiT.

boZebis, sayrdenebis da svetebis afeTqebisas, 

Spurebis erT rigad ganlagebisas, umciresi winaRo-

bis xazad Rebuloben am konstruqciis sisqis nax-

evars, xolo ramdenime rigis SemTxvevaSi Spurebis 

rigebs Soris  manZils. rkinabetonis svetebSi na-

pira Spuri iburReba 0,5 W manZilze svetis napiri-

dan [1].

nagebobis arkebis afeTqebisas gamoiyeneba e.w. 

Rarobuli Spurebis rigebis afeTqebebi.

Rarobul afeTqebaSi igulisxmeba Slicis af-

eTqeba, romlis siganec tolia arkis sisqis ormagi 

odenobisa da ganlagebulia arkis Camketze an kon-

trforsze (arkis qusli) (ix. nax. 4). 

mimarTuli Camoqceva, rogorc wesi, gamoiyeneba 

im SemTxvevaSi, rodesac sademontaJo obieqti gan-

lagebulia dasacavi obieqtebis siaxloves da misi 

simaRle mniSvnelovnad (oTxjer da metjer) aRe-

mateba Wris dones, horizontaluri kveTis zomebs 

Camoqcevis RerZis mimarTulebiT. sxvadasxva damate-

biTi sainJinro RonisZiebebis saSualebiT SeiZleba 

(mag. trosebis gamoyenebiT) miRweuli iqnas nage-

bobebis garantirebulad mimarTuli Camoqceva. ma-

gram praqtikaSi adgili aqvs SemTxvevebs, rodesac 

aucilebelia nagebobebis Camoqceva gansazRvruli 

mimarTulebiT, xolo misi simaRlis da horizonta-

luri kveTis zomis Tanafardoba 1–2-is tolia. es 

moiTxovs did danaxarjebs burRvaze, gansakuTrebiT 

Senobis Siga gadatixvrebis arsebobis SemTxvevaSi. 

garda amisa, monoliTuri rkinabetonis Senobebis 

SemTxvevaSi, misi mTelanis simaRle iqneba didi, rac 

gaarTulebs Semdgom dangrevas. 

am ti pis Senobebis Camosaqcevad gamoiyene-

ba meTodi, romelic iTvaliswinebs Senobis or 

an met nawilad (blokebad) dayofas vertikal-

uri WriT, xolo Semdeg etapze warmoebs Senobis 

calkeuli nawilebis mimarTuli Camoqceva gan-

sazRvruli mimarTulebiT (maT Soris erTmane-

Tis sapirispiro mimarTulebiT). vertikaluri 

Wrebis warmoqmna 
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a a

b
b

nax. 4. saSpure muxtebis ganlageba TaRis mongrvisasnax. 4. saSpure muxtebis ganlageba TaRis mongrvisas

Spurebi

Spurebi

xorcieldeba: Spurebis, xazuri zednadebi an 

ukontaqto muxtebis afeTqebis gamoyenebiT.

sirTule, romelic warmoiqmneba Txelkedliani 

Senobebis afeTqebisas, pirvel rigSi dakavSirebu-

lia saSpure muxtebis gamoyenebis arateqnologi-

urobasTan. aucilebelia gaiburRos Spurebis didi 

raodenoba SemWridroebul badeSi, afeTqeba warmoe-

bs mcire masis muxtebis gamoyenebiT. yovelive es 

iwvevs burRva–afeTqebiTi samuSaoebis moculobis 

gazrdas.

Txelkedliani [2] (kedlis sisqe 0,2-0,3 m) 

konstruqciebis Camoqcevisas SeiZleba gamoviyenoT 

wagrZelebuli zednadebi muxtebi, romlebic asa-

feTqebel farTobze ganlagebuli iqneba porizonta-

lur an vertikalur rigebad. calkeuli wagrZele-

buli muxtis masas iReben im odenobiT, rom misma 

afeTqebam uzrunvelyos betonis sruli gamoyra ar-

maturidan (ix. nax. 5). 

calkeuli wagrZelebuli muxtis sigrZe  =(1,0-
2,5) m, muxtebs Soris manZili rigebSi a  = (0,5-

1,5) m, rigebs Soris manZili, b  = (1,0-3,0) m. 

1 2
3

4

a

b



nax. 5. wagrZelebuli zednadebi muxtebis ganlagebis sqema asafeTqebel farTobze: 1–asafeTqebe-nax. 5. wagrZelebuli zednadebi muxtebis ganlagebis sqema asafeTqebel farTobze: 1–asafeTqebe-

li farTobis saproeqto yeli; 2–feTqebadi nivTierebis muxtebi; 3-sadetonacio zonari; li farTobis saproeqto yeli; 2–feTqebadi nivTierebis muxtebi; 3-sadetonacio zonari; 

4–gamWoli Riobebi4–gamWoli Riobebi
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muxtebi masa iangariSeba formuliT:

 LABRQ 2 ,              (3)

sadac Q –aris wagrZelebuli zednadebi mux-

tis masa, kg; A –koeficienti, romelic damokidebu-

lia dasangrev masalaze; B –dacobis koeficienti 

(dacobis arqonis SemTxvevaSi B =9,0; susti daco-

bisas aranakleb kedlis sisqisa– B =6,5 rkinabet-

onisaTvis, xolo B =5,0 aguris da betonis kon-

struqciebisaTvis); R –asafeTqebeli kedlis sisqe, 

m; L –muxtis sigrZe, m.

cxrili 1cxrili 1

koeficientis mniSvnelobebikoeficientis mniSvnelobebi

masalebi A-s mniSvneloba

aguris wyoba:

    kirqvis duRabze:

       susti

       mtkice

   cementis duRabze

 bunebrivi qvis wyobaTa betoni

betoni:

     samSeneblo

     safortifikacio

rkinabetoni:

     betonis gamoyraze 

     betonis gamoyraze da armaturis nawilobriv gadaWraze 

0,75

1,00

1,20

1.40

1,50

1,80

5,00

20,00

 armatura ar wydeba;   wydeba mxolod muxtebTan siaxloveSi ganlagebuli armaturebi.

zednadebi muxtebis afeTqeba warmoebs 0,5 m 

sisqis qviSis dacobis gamoyenebiT, rac zrdis zed-

nadebi muxtebis moqmedebis efeqturobas.

statiaSi mocemuli gaTvlebis mixedviT gr. wu-

lukiZis samTo institutis ,,feTqebadi masalebis 

kvlevis da afeTqebis teqnologiebis’’ laborato-

riis TanamSromlebis mier aWaraSi Catarebuli iqna 

sastumro ,,baTumis’’ Senobis afeTqebiT demontaJi.

sastumro ,,baTumis’’ uSualo siaxloves gan-

lagebulia akvariumis Senoba, atraqcioni ,,eSmakis 

borbali’’ da baTumis universiteti, agreTvee sa-

sicocxle mniSvnelobis miwisqveSa komunikaciebi 

(saniaRvre, sakanalizacio, wyalsadeni da sxva).

sastumro ,,baTumis’’ sademontaJo Senoba war-

moadgens karkasuli tipis cxra sarTulian rki-

na–betonis nagebobas, saerTo farTobiT 12703,8 m2, 

Senobas uWirivas 1500 m2 farTobi.

asafeTqeblad gamoiyeneba ,,povergel magnum 365’’ 

emulsiuri, davaznuli feTqebadi nivTiereba,  =32 m, 

 =225 m, q =245 gr.

– q
f.n.
=2,0 kg/m3 – f.n.-is kuTri xarji;

– V
sv
.=0,8 m3 –sayrdeni svetis moculoba;

–Q
f.n.
=1,6 kg – erTi svetis asafeTqebelad 

saWiro feTqebadi nivTierebis raodenoba;

– Q
Sp. 

= 0,245 kg – erT SpurSi moTavsebuli 

feTqebadi nivTierebis masa;

– h
Sp
= Q

f.n.
: Q

Sp
=1,6 : 0,245=7 Spuri.

    nax. 6.  sastumro ,,baTumis’’ Senobis (blokinax. 6.  sastumro ,,baTumis’’ Senobis (bloki A  A ) asafeTqebel blokebad dayofis sqema) asafeTqebel blokebad dayofis sqema
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Senoba iyofa xuT vertikalur blokad (ix. nax. 

6), romelTa afeTqeba xdeba mcired dayovnebuli 

meTodiT. blokebs Soris afeTqebis intervali 100 

ml.wm-ia. erTdroulad feTqdeba pirveli, meore da 

mesame sarTulebi. Senobis afeTqebisaTvis saWiro 

burRva-afeTqebiTi samuSaoebi, moculobebi da saan-

gariSo parametrebi mocemulia cxrilSi 2.

cxrili 2cxrili 2

Bblokis

N№
asafeTqebeli

svetebis raodenoba

Spurebis 

raodenoba

Spurebis

jamuri sigrZe, m

Ff.n.-is masa

Q, kg

1. 22 154 46 30

2. 22 154 46 30

3. 33 231 68 40

4. 22 154 46 30

5. 22 154 46 30

sul 121 847 252 160

sayrdeni svetebis garda saWiro iyo I  da V 

blokebis pirvel sarTulze mzidi kedlebis,  agreTve 

III blokSi samive sarTulze liftebis nakeTurebis 

gaburRva da asafeTqeblad momzadeba. mosamzadebeli 

da afeTqebiTi samuSaoebis moculobebi mocemulia 

cxrilSi 3.

cxrili 3cxrili 3

Bblokis

N№

asafeTqebeli

kedlis moculoba

V, m3

Spurebis 

raodenoba

Spurebis

jamuri 

sigrZe, m

Ff.n.-is masa

Q, kg

1. 12 96 29 24

2. _ _ _ _

3. 60 480 144 120

4. _ _ _ _

5. 12 96 29 24

სულ 84 672 202 168

magistraluri xazisaTvis sadetonacio zonaris 

sigrZe TiToeul blokSi iqneba 70 metri, sul 350 

metri. amis garda TiToeuli svetis asafeTqeblad 

saWiroa 5 metri sadetonacio zonari - sul 600 

metri, kedlebis asafeTqebeli qselis montaJisaTvis 

_ 400 m. mTlianad saWiroa 1350 m sadetonacio 

zonari.

TiToeuli bloki feTqdeba 100 ml.w-iani dayov-

nebiT risTvisac gamoiyeneba araeleqtruli detona-

torebi ,,NONEL MS’’ Semdegi TanamimdevrobiT:
I bloki -N NONEL MS (dayovnebis dro  =100 

ml.wm) – 22 cali;

II bloki -N NONEL MS (dayovnebis dro  =200 

ml.wm) – 22 cali; 

III bloki - NONEL MS (dayovnebis dro   =300 

ml.wm) – 33 cali;          

IV bloki - NONEL MS (dayovnebis dro 
=400 ml.wm) – 22 cali;        

V bloki - NONEL MS (dayovnebis dro  =500 

ml.wm) – 22 cali.

daskvnebi

statiaSi mocemuli monacemebis gaTval-

iswinebiT SegviZlia davaskvnaT,  rom specialuri 

saamfeTqeblo samuSaoebis warmoebisas, kerZod, 

mWidrod dasaxlebul pirobebSi Senobebis da nage-

bobebis demontaJi moiTxovs individualur midgo-

mas, saWiroa detalurad Seswavlili iqnes obieqtis 

konstruqciuli elementebi, raTa moxdes Sesabamisi 

afeTqebis meTodebis SerCeva. daTvalierebas da 

Seswavlas moi-Txovs agreTve sademontaJo obi-
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eqtis siaxloveSi arsebuli SesanarCunebeli (da-

sacavi) Senoba-nagebobebi. maTze afeTqebis mavne ze-

moqmedebis Tavidan asacileblad (gruntis seismuri 

rxevebi, natexebis gatyorcna, sahaero dartymiTi 

talRebi, afeTqebis xmauri, momatebuli mtverianoba), 

agreTve wyalqveSa da sanapiroebze saamfeTqeblo 

samuSaoebis warmoebisas Seswavlili unda iqnes hi-

drodartymiTi talRebis zemoqmedeba garemoze, rac 

moiTxovs specialuri RonisZiebebis SemuSavebas 

Semcirebis da lokalizaciis mizniT.
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endogenuri Jangbadis roli feTqebad nivTierebebSi

statiaSi mocemulia feTqebadi nivTierebebis statiaSi mocemulia feTqebadi nivTierebebis 

mokle daxasiaTeba maTi zogierTi ZiriTadi niSan-mokle daxasiaTeba maTi zogierTi ZiriTadi niSan-

Tvisebis gaTvaliswinebiT. ganxilulia am nivTiere-Tvisebis gaTvaliswinebiT. ganxilulia am nivTiere-

baTa iseTi mniSvnelovani atributTagani, rogoricaa baTa iseTi mniSvnelovani atributTagani, rogoricaa 

Jangbadis balansi. cnobilia, rom afeTqebis energia Jangbadis balansi. cnobilia, rom afeTqebis energia 

maqsimaluria, Tu feTqebadi nivTierebebis Jangbadis maqsimaluria, Tu feTqebadi nivTierebebis Jangbadis 

balansi axlosaa nulovan niSnulTan. amdenad, am max-balansi axlosaa nulovan niSnulTan. amdenad, am max-

asiaTeblis gansazRvras udidesi mniSvneloba eniWeba asiaTeblis gansazRvras udidesi mniSvneloba eniWeba 

axlad sinTezirebuli feTqebadi nivTierebebisaTvi-axlad sinTezirebuli feTqebadi nivTierebebisaTvi-

sac. statiaSi mocemulia agreTve Jangbadis balansis sac. statiaSi mocemulia agreTve Jangbadis balansis 

gansazRvris konkretuli magaliTebi.gansazRvris konkretuli magaliTebi.

samuSao Sesrulebulia SoTa rusTavelis samuSao Sesrulebulia SoTa rusTavelis 

erovnuli samecniero fondis sagranto proeqtis erovnuli samecniero fondis sagranto proeqtis № № 
FRFR/171/3-180/14 finansuri mxardaWeriT./171/3-180/14 finansuri mxardaWeriT.

feTqebad nivTierebebs (fn) adamianis yofiere-

baSi umniSvnelovanesi adgili ukavia.  zogadad qi-

miuri nivTierebebis, maT Soris fn-ebis fizikuri 

da qimiuri Tvisebebi, didwilad maTi molekulebis 

Sedgenilobaze da struqturazea damokidebuli. 

amiTve ganisazRvreba teqnikuri maxasiaTeblebic, am-

denad, araa gasakviri, rom fn-ebSi  nitrojgufebis 

raodenoba maT siZlieres ganapirobebs. magaliTad, 

mononitrotoluoli feTqebadi TvisebebiT ar xas-

iaTdeba. dinitrotoluoli feTqebadia, magram misi 

simZlavre didi ar aris. rac Seexeba trinitro-

toluols, is sakmaod Zlier fn-s warmoadgens.

sxvadasxva niSan-Tvisebebis mixedviT fn-ebis 

klasifikaciasklasifikacias maTi mravalferovneba ganapirobebs. 

Sesabamisad, qimiuri naerTebis sxvadasxva klasebi-

sadmi maT mikuTvnebas, SeiZleba qimiuriqimiuri klasifika-

cia ewodos. aq igulisxmeba molekulaSi 

fragmentis Semcveli nitronaerTebi, nitraminebi 

>N–NO2 fragmentiT, jgufis mqone ni-

troeTerebi, azotmJavas marilebi - nitratebi, anu 

gvarjilebi, aranitratuli fn-ebi da a.S.  

garda amisa, fn-ebi gansxvavdeba agregatuli 

mdgomareobebis, daniSnulebisa da sxva niSan-Tvise-

bebis mixedviTac.

klasifikaciis umniSvnelovanesi saxea fn-ebis 

dayofa individualurindividualur da narevnarev feTqebad nivTiere-

bebad (nfn).

saWiroa aRiniSnos, rom termini ,,nivTiereba’’ 

TavisTavad gulisxmobs mis individualurobas, anu 

sisufTaves, Tumca, absoluturad sufTa nivTiereba 

bunebaSi ar arsebobs. praqtikaSi miRebulia niv-



53 samTo Jurnali, #2(39), 2017

afeTqebis energiis gamoyeneba - ИСПОЛЬЗОВАНИЕ ЭНЕРГИИ ВЗРЫВА  - APPLICATION OF EXPLOSIVE ENERGY

Tierebis sisufTavis aRmniSvneli iseTi fardobiTi 

terminebi, rogoricaa: ,,teqnikurad sufTa’’, ,,sufTa’’, 

,,analizisaTvis sufTa’’, ,,qimiurad sufTa’’, ,,gansa-

kuTrebiT sufTa’’.

sufTa nivTierebas axasiaTebs erTgvarovneba erTgvarovneba 

mTels masaSi. 

narevi ori an meti sxvadasxva nivTierebis er-

Tobliobaa. Cveulebriv, narevebs erTgvarovneba ar 

axasiaTebT. maTi es Tviseba, didwilad, pirobiTia. 

kerZod, erTgvarovan narevebad SeiZleba CaiTvalos 

airebis Senarevi (haeri), e.w. WeSmariti xsnarebi 

(magaliTad, Saqris an spirtis wyalxsnari), aseve 

Senadnobebi. aRsaniSnavia isic, rom meqanikuri 

SereviT erTgvarovani narevis momzadebis albaToba, 

praqtikulad, nulis tolia.

SeiZleba iTqvas, rom trotili trotili erT-erTi gam-

onaklisia, romelic ufro xSirad ixmareba sufTa 

saxiT. fn-ebis umravlesoba narevs warmoadgens.

nfn-ebis momzadeba garkveul miznebs isaxavs. 

SenarevSi icvleba ZiriTadi fn-is rogorc afeTqe-afeTqe-

biTibiTi (detonaciis siCqare, afeTqebis energia, gamo-

yofili airebis raodenoba da sxva), aseve fizikur-fizikur-

qimiuriqimiuri (simkvrive, lRobis da duRilis tempera-

tura, siTxeebisaTvis - gardatexis maCvenebeli da 

a.S.) maxasiaTeblebi. garda amisa, narevebis momza-

debis sxva motivaciebic arsebobs – narevis siiafe, 

Jangbadis balansis regulacia, meqanikuri Tvisebebis 

gaumjobeseba da a.S. 

nfn maxasiaTeblebis cvalebadoba damokidebu-

lia Senarevi komponentebis raobazeraobaze (saxeobaze), ra-ra-

odenobazeodenobaze da dozirebaze. dozirebaze. 

SeiZleba ganvasxvavoT sabrZolosabrZolo daniSnulebis 

nfn-ebi samrewvelosagansamrewvelosagan. aseTi gamijvna garkveul-

wilad pirobiTia, radgan srulmasStabiani omis 

SemTxvevaSi, samrewvelo nfn-ebi, garkveuli gada-

muSavebis Semdeg, saomar daniSnulebas iZens.

aRsaniSnavia, rom samTo mrewvelobaSi upirates-

ad nfn-ebi gamoiyeneba.

arsebobs klasifikaciis sxva iseTi saxeebic, 

romlebSic gaTvaliswinebulia ama Tu im maxasi-

aTeblebis mqone fn-is gamoyenebis mizanSewoniloba 

konkretuli garemos pirobebSi.

magaliTad, samTo-samrewvelo samuSaoebis dros 

nebismieri fn-is nebismier garemoSi gamoyeneba ar 

SeiZleba. arsebobs minimum sami jgufi fn-ebisa, 

romelTa gamoyeneba daSvebulia mxolod konkretu-

li samuSao garemosa da viTarebis pirobebSi. esenia: 

a) fn-ebi, romlebic SeiZleba gamoyenebul iqnas e.w. 

Ria samuSaoebisaTvis; b) fn-ebi, romlebic daSvebu-

lia miwisqveSa samuSaoebisaTvis im pirobiT, rom 

gamoricxuli iqneba sabados airisa da naxSiris 

mtvris afeTqebis SesaZlebloba; g) fn-ebi, romle-

bic usafrTxoa miwisqveSa samuSaoebisas airisa da 

mtvris arsebobis SemTxvevaSic. maT damcavdamcav fn-ebs 

uwodeben. Sesabamisad, aradamcaviaradamcavi fn-ebis gamoyeneba 

mtvrisa da airis mxriv safrTxilo SaxtebSi ar 

SeiZleba. damcavi fn-ebis gamoyenebis areali sak-

maod didia [1].

fn-is mikuTvneba ama Tu im jgufisaTvis gan-

isazRvreba rogorc afeTqebisas gamoyofili 

toqsikuri airebis raodenobiT, aseve afeTqebis 

temperaturis sididiT. magaliTad, imis gamo, rom 

trotilis afeTqebisas gamoiyofa didi raodeno-

biT toqsikuri airebi. misi gamoyeneba SeiZleba 

mxolod Ria samuSaoebis Casatareblad. amoniu-

mis gvarjilis afeTqebisas gamoyofili airebis 

usafrTxoobis gamo, igi SeiZleba gamoyenebuli 

iqnes rogorc Ria, aseve airisa da mtvrisagan 

usafrTxo miwisqveSa samuSaoebisaTvisac. xolo 

afeTqebis dabali temperaturis mqone fn-ebi 

SeiZleba gamoyenebuli iqnas im miwisqveSa sa-

muSaoebSi, sadac arsebobs airisa da mtvris af-

eTqebis saSiSroeba.

nfn-ebis komponentebad iyeneben rogorc feT-

qebad,  aseve arafeTqebad nivTierebebs. praqtikaSi 

farTo gavrceleba hpova „damJangavi-sawvavi“ ti-

pis nfn-ebma. damJangavis rolSi xSirad gvevlineba 

iseTi JangbadSemcveli araorganuli marilebi, ro-

goricaa nitratebi, perqloratebi da sxva. saw-

vav nivTierebebad iyeneben maRali energiis mqone 

organul nivTierebebs, aluminis, magniumis an sxva 

adviladJangvadi metalebis fxvnilebs, nivTierebebs, 

romlebic daSlisas sawvav airebs (CH4, H2, CO) 
gamoyofen da a.S.

araorganuli damJangavebis Seyvana fn-ebSi did-

wilad amcirebs maT Rirebulebas,  zrdis fugasur 

moqmedebas. garda amisa, SesaZlebeli xdeba Jangbadis 

balansis miyvana nulovan niSnulze, rac agreTve 

friad mniSvnelovania.

saWiroa aRiniSnos, rom zogjer samrewvelo 

daniSnulebis fn-ebs aqvT garkveuli naklovane-

bebi. magaliTad, amoniumis gvarjiliani fn-ebi, 

iseTebi, rogoricaa maRli simkvrivis (1,4 gr/sm3) 

amonitebi an dinamonebi, individualuri fn-is mcire 

raodenobiT Semcvelobisas kargaven detonirebis 

unars. es xdeba imis gamo, rom narev fn-ebSi, 

magaliTad, amonitebSi, komponentebis qimiuri 

gardaqmna SeiZleba araerTnairi siCqariT moxdes. 

aqtiuri komponentebis airovan produqtebad 

gardaqmna ufro swrafad xdeba, vidre naklebad 

aqtiurisa, detonaciuri talRis parametrebic 

mcirdeba da amoniumis gvarjila, iqceva ra in-

ertul masad, STanTqavs energias, ris gamoc 

detonacia ar xdeba. anu, amoniumis gvarjilis 

didi Semcvelobis samrewvelo fn-ebi inicirebis 

Sedegad SeiZleba „amoiwvas“. msgavs process 

deflagraciasdeflagracias uwodeben da is SeiZleba daxas-

iaTdes rogorc „aramdgradi“ wva. deflagracias 

Sualedi mdgomareoba ukavia „mdgrad“ wvasa da 

detonacias Soris.

rac Seexeba am procesebis qimiur mxares, reaq-

ciis produqtebi samive SemTxvevaSi gansxvavebulia. 

ganvixiloT konkretuli magaliTi [2]:

amoniumis gvarjilis TandaTanobiTi gacxelebiT 

170 0C-mde is iSleba N2O-s warmoqmniT
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NH4NO3 N2O + 2H2O.                                           (1)
bevrad maRal temperaturaze neli daSla deflagraciaSi gadadis, rasac Tan axlavs yviTeli alis 

gaCena

2NH4NO3 N2 + 2NO + 4H2O.                                      (2)
mgrgvinavi vercxliswylis kafsulis gamoyenebisas xdeba detonacia

         2NH4NO3                      2N2 + O2 + 4H2O.                             (3)

msgavsad amisa, gansazRvruli raodenobis 

trotili, romelic aris gare impulsebis mimarT 

sakmaod mdgradi fn, haerze iwvis Savi, ,,zeTovani’’ 

kvamlis TanxlebiT, radganac misi haerSi wvis siTbo 

araa sakmarisi detonaciis aRZvrisaTvis.

sainteresoa airadi fn-is  „mgrgvinavi airis“ 

damokidebuleba temperaturaze.

dabal temperaturebze wyalbadi da Jangbadi  

praqtikulad ar urTierTqmedebs. SelRobil 

WurWelSi maTi narevis Tundac wlobiT dayovnebi-

sas reaqciis produqtis -   wylis kvalic ki ar 

SeiniSneba. Tu am narevs 300 0C-mde gavacxelebT, 

ramdenime dReSi mcire raodenobiT wylis warmo-

qmnas SevamCnevT. 500 0C-ze ramdenime saaTis gan-

mavlobaSi wyalbadi mTlianad uerTdeba Jangbads. 

sakmarisia am narevis erT adgilas temperaturis 

aweva 700 0C-mde, rom moxdes uZlieresi afeTqeba da 

reaqcia wamierad damTavrdes. amis mizezia procesis  

mimdinareoba e.w. ganStoebuli jaWvuri reaqciis 

meqanizmiT [3].

praqtikaSi gamoyenebuli individualuri fn-ebi-

dan aRsaniSnavia: trotili, teni, tetrili, heqsogeni, 

oqtogeni da a.S.

rac Seexeba cnobil fn-ebs, esenia: alumotoli, 

oqtoli, heqsotoli, amatolebi, amonalebi, dinamone-

bi da sxva. 

rogorc ukve aRvniSneT, fn-ebis molekulaTa 

Sedgeniloba, aseve struqtura didwilad gansaz-

Rvravs afeTqebis mimdinareobasa da mis energetikas. 

es molekulebi, Cveulebriv, Seicaven naxSirbads, wy-

albads, azotsa da Jangbads. afeTqebisas xdeba fn-is 

molekulebis daSla energiis gamoyofiT. moleku-

lebSi Semavali e.w. „sawvavi elementebi“ - nax-

Sirbadi da wyalbadi haeris Jangbadis Caurevlad 

iJangebian „damJangavi elementiT“ - endogenuri 

JangbadiT. azotis atomebi asruleben buferis 

rols. Sedegad fn-is rTuli molekula mTlianad 

gadaiqceva didi raodenobis maRali wnevis mqone 

airebis narevad. es airebia CO2, CO, H2O (orTqli), 

N2, NO, NO2. amave dros, gamoiyofa udidesi ener-
gia siTbos saxiT da afeTqebis temperatura 3-4 

aTas graduss aRwevs. procesis xangrZlivoba wa-

mis memilionedebiT izomeba, rac cnobil „afeTqebis 

efeqts“ ganapirobebs.

Zalze mniSvnelovania is, rom daJangvis proce-

sebi maqsimaluri energiis maqsimaluri energiis gamoyofiT maSin mimdin-

areobs, rodesac Jangbadisa da „sawvavi elementebis“ 

Tanafardoba steqiometruliasteqiometrulia. am dros, aRniSnuli 

elementebisagan miiReba umaRlesi oqsidebi, xolo 

azoti gamoiyofa N2-is, anu Tavisufali saxiT.

Jangbadis siWarbis an naklebobis SemTxvevaSi 

procesebi Tanamdevi reaqciebiT rTuldeba da af-

eTqebis energiac aRar aris  maqsimaluri.

amrigad, afeTqebis mimdinareobaze gavlenis 

TvalsazrisiT, gadamwyveti mniSvneloba aqvs fn-is 

molekulebSi endogenuriendogenuri Jangbadis raodenobas. es 

raodenoba, ZiriTadad, ori parametriT xasiaTdeba. 

esenia-Jangbadis koeficientiJangbadis koeficienti da Jangbadis balansi.Jangbadis balansi.

Tu fn-is molekulaSi Semavali Jangbadis at-

omebis raodenobas gavyofT molekulaSi arsebu-

li „sawvavi elementebis“ sruli daJangvisaTvis 

saWiro Jangbadatomebis raodenobaze, miviRebT af-

eTqebis procesis erT-erT maxasiaTebels, romelsac 

Jangbadis koeficienti (Jk) ewodeba da ase gamois-

axeba

.

rodesac es Tanfardoba dabalansebulia, maSin 

Jk=1. Tu fn-is molekulaSi arsebuli Jangbadatomebis 

raodenoba metia sruli daJangvisaTvis saWiro ra-

odenobaze (Jk>1), maSin wvis produqtebSi SeiZleba 

aRmoCndes Tavisufali Jangbadi da sxva Tanamdevi 

produqtebi, xolo Tu  -  naklebia (Jk<1), maSin 

moxdeba arasruli wva mxuTavi airis (CO) warmo-
qmniT. rogorc vTqviT, bolo ori procesi arasa-

survelia.

ganvixiloT magaliTebi:

nitroglicerinis daSlis reaqcia ase gamois-

axeba

   

                    (5)
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Cans, rom am fn-is molekula Seicavs 9 atom 

Jangbads. „sawvav elementebs“ (C, H) srulad dasa-

Jangad sWirdeba 8.5 „atomi“ amitom, Jk gamosaxule-

bas aqvs saxe

      procentulad   -      105,9%   ,   

anu nitroglicerinSi gvaqvs Jangbadis 5.9 %-iani siWarbe.

nitroglikolis afeTqebis qimizmi aseTia

                            
(6)

aq „sawvavi elementebis“ dasaJangad saWiro Jangbadatomebis ricxvi zustad emTxveva molekulaSi 

arsebuls, amitom

 ,  anu    procentulad -     100%.

ufro srulad, aRniSnuli procesebis daxa-

siaTeba SeiZleba Jangbadis balansis (Jb) cnebis 

SemotaniT [1, 4].

Jb ewodeba fn-is molekulaSi Semavali yoveli el-

ementis umaRles oqsidamde ( ); me-
talebis da a.S.) daJangvis Semdeg darCenili Tavisufali 

Jangbadis an misi danaklisi masis Sefardebas aRebuli 

fn-is masasTan. Cveulebriv, elementebs iReben atomebis 

molebis saxiT,  fn-s - molis, xolo fn-ebs erTi kilo-

gramis raodenobiT gamoisaxeba procentebSi. igulisx-

meba, rom azoti rCeba Tavisufali saxiT N2.
ganmartebidan Cans, rom Jb SeiZleba iyos nulo-

vani, dadebiTi an uaryofiTi.

dadebiTi Jb:dadebiTi Jb: fn-is SedgenilobaSi arsebuli 

Jangbadi aRemateba „sawvavi elementebis“ (H, C, 
Al...) dasaJangad saWiro raodenobas. am dros fn-is 
afeTqebiTi gardaqmnisas warmoiqmneba azotis mom-

wamlavi oqsidebi NO2, N2O4 da sxva. amitom, aseTi 

fn-ebis gamoyeneba ar SeiZleba miwisqveSa afeTqebiTi 

samuSaoebisaTvis. Cveulebriv, praqtikaSi dadebiTi 

Jb mqone fn-ebs (gvarjila, nitroglicerini da a.S.), 

romlebic damJangavis funqcias asruleben, ureven 

uaryofiTi Jb-is mqone fn-ebs an sawvav nivTierebebs, 

romlebic Jangbads ar Seicaven (benzini, alumini da 

sxva). msgavsi praqtikuli magaliTi qvemoT iqneba 

ganxiluli.

nulovani Jb:nulovani Jb: fn Seicavs Jangbadis iseT raode-

nobas, romelic aucilebelia molekulaSi Semavali 

yvela „sawvavi elementis“ sruli daJangvisaTvis. 

am dros afeTqebisas gamoyofili energia maqsimal-

uria.

Jangbadis nulovani balansis mqone cnobili 

fn-ebis magaliTebia dinitroglikoli da oqtani-

trokubani [5]. pirvelis afeTqebiTi gardaqmna (6)- 

tolobiT ukve  gamovsaxeT, rac Seexeba meores, 

reaqcias aseTi saxe aqvs

 .                  (7)

                            oqtanitrokubani                            oqtanitrokubani

nulovani Jb aqvs uZlieres fn-s heqsanitroben-

zols, aseve dinitroace-taldehids. maTi afeTqe-

biTi qimiuri gardaqmna ase SeiZleba gamoisaxos
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rogorc am magaliTebidan Cans, Sida moleku-

luri Jangbadi sakmarisia „sawvavi elementebis“ 

srulad daJangvisaTvis. 

uaryofiTi JbuaryofiTi Jb: fn-is molekulaSi Semavali 

Jangbadis raodenoba araa sakmarisi „sawvavi el-

ementebis“ srulad daJangvisaTvis. ukanasknel 

SemTxvevaSi afeTqebis Sedegad SeiZleba warmoiSvas 

mxuTavi airi  CO, aseve Wvartli.

raodenoba im fn-ebisa, romelTa Jb nulia an 

nulTan axlosaa, Zalze mcirea. amitom, mrewvelo-

baSi gamoyenebisas cdiloben moamzadon iseTi na-

revi fn-ebi, romelTa jamuri Jb nulTan axlos 

iqneba.

individualuri fn-ebis Jb maTi qimiuri 

formulebis gamoyenebiT gamoiTvleba. kerZod, 

CaHbNcOd Sedgenilobis fn-isaTvis Jb gamoiTv-

leba formuliT

                                     .                                                              

 ,        (10)

sadac, 2a aris Jangbadatomebis ricxvi CO2-

Si, b/2 - igive ricxvi H2O-Si. 16 aris atomuri 

Jangbadis moluri masa gr/molebSi. wiladis 

mniSvnelSi figurirebs fn-is moluri masa, aseve, 

gr/molebSi.

qvemoT motanilia Jb gansazRvris ramdenime ma-

galiTi:

a) individualuri fn-ebi

1. nitroglicerini. C3H5 (ONO2)3. atomTa raodenobebia: d=9, a=3, c=3, b=5. amitom

.

2. trotili. C7H5(NO2)3

. .

3. amoniumis nitrati. NH4NO3N

.

4. heqsanitroheqsazaizoviurcitani, anu CL-20

O2N

O2N

N N

NN

N N

NO2

NO2

NO2O2N

   molekuluri

     formula C6H6N12O12.

.

b) narevi fn-ebi

1. gamovTvaloT amonalis Semdegi kompoziciis - NH4NO3 – 80 %, C7H5(NO2)3 – 15 %, Al – 5 % - Jb 
misi 1kg woniTi raodenobisaTvis.
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pirveli xerxipirveli xerxi - narevis zogadi pirobiTi  qi-

miuri formulis CaHbNcOdAle mixedviT: rogorc 
pirobidan Cans narevis 1000 gr Seicavs 800 gr 

nitrats, 150 gr trotilsa da 50 gr alumins. 

pirvel rigSi gamovTvaloT amonalis komponentebis 

molebis ricxvi misi aTasi gramisaTvis:

                ,

anu 1000 gr amonali Seicavs 10NH4NO3-s,  
0,66C7H5(NO2)3-s,  1,85Al-s. Sesabamisad, zogadidan 
konkretuli pirobiTi formulis gamosayvanad 

saWiroa gamoiTvalos molebis ricxvi fn-is 

komponentebSi Semavali atomebisaTvis:

naxSirbadi -     a=0,667=4,62;
wyalbadi -    b=10 4+0,66 5=43,3;
azoti - c=10 2+0,66 3=21,98;

Jangbadi -     d=10  3+0,666=33,96;
alumini  - e=1,85.
amrigad,  amonalis mocemuli kompoziciisaTvis 

pirobiT formulas eqneba saxe 

C4,62H43,3N21,98O33,96 Al1,85.

SevitanoT es monacemebi (10) formulaSi

 
.

meore xerximeore xerxi - narev fn-Si - amonalSi komponen-

tebis Jb-ebis algebruli jamis mixedviT:

Jb   NH4NO3 = 20% (ix. magaliTi 3);

Jb   C7H5(NO2)3 = -74% (ix. magaliTi 2);

Jb .

gamovTvaloT Jb-ebis algebruli jami komponen-

tebis wilebis gaTvaliswinebiT: 

 Jb (amonalis mocemuli kompoziciisaTvis) = 

0.8 20+0.15  (-74)+0,05  (-88,9) = 
                   16+(-11,1)+(-4,45) = 0,45 %.

2. trotilis ra raodenoba unda davumatoT 1 

kg amoniumis nitrats, Jangbadis nulovani balansis 

misaRebad?

aRvniSnoT trotilis saZiebo masa x -iT, mivi-

RebT

.
.

arsebobs Jb gansazRvris sxva xerxebic. 

amrigad, rogorc ukve aRvniSneT, nulovani Jb-is 

mqone fn-ebis raodenobis simciris gamo, praqtikul 

saqmianobaSi xSirad dgeba am maxasiaTeblis gansaz-

Rvris aucilebloba. fn-ebis momzadebis erT-erTi 

motivaciac es aris: ,,ZiriTadi’’ fn-is Jb-is miyvana 

nulovan niSnulamde. 

umniSvnelovanesia Jb-is gansazRvra sinTezire-sinTezire-

buli axali fn-ebisaTvis.buli axali fn-ebisaTvis. afeTqebis maqsimaluri en-

ergiis misaRebad saWiroa fn-ebis momzadeba naxsene-

bi nivTierebebis SereviT saTanado komponentebis 

iseT raodenobasTan, romlebic uzrunvelyofen nu-

lovani Jb-is mqone kompoziciebis miRebas.

literatura

1. Кутузов Б.Н. Взрывное и механическое разру-
шение горных пород. «Недра», Москва, 1973. 13-
16 с.

2. Неницеску К. Общая химия, «Химия», Москва, 
1968. 425 с.

3. Глинка Н.Л. Общая химия, «Химия», Ленинград, 
1975. 343 с.

4. e. ciskariSvili. qanebis dangreva afeTqebiT. 

gamomcemloba ,,ganaTleba’’. Tbilisi, 1980. 35 gv.

5. ru. Wikipedia. org/wiki/Октанитрокубан.
6. ru. Wikipedia. org/Гексанитрогексаазаизовюрцитан.

НАДИРАШВИЛИ М.Д., ХОМЕРИКИ С.К., 
ЧИХРАДЗЕ Н.М., ХВАДАГИАНИ А.А., 
БАХУТАШВИЛИ Г.Г., ВАРШАНИДЗЕ Я.З.
РОЛЬ ЭНДОГЕННОГО КИСЛОРОДА В 
ВЗРЫВЧАТЫХ ВЕЩЕСТВАХ

В статье представлена краткая характеристика 
взрывчатых веществ в соответствии с их некото-
рыми основными свойствами. Рассмотрен один из 
важнейших атрибутов таких веществ – кислород-
ный баланс. Известно, что энергия взрыва макси-
мальна тогда, когда кислородный баланс взрывча-
того вещества близок к нулю. Поэтому, определе-
нию этого параметра, для вновь синтезированных 
взрывчатых веществ, придается огромное значе-
ние. В статье также приводятся конкретные при-
меры определения кислородного баланса. 
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NADIRASHVILI M., KHOMERIKI S., 
CHIKHRADZE N., KHVADAGIANI A., 
BAKHUTASHVILI G., VARSHANIDZE  I.
THE ROLE OF ENDOGENOUS OXYGEN IN 
EXPLOSIVES

The article presents a brief characteristic of 
explosives, in accordance with their some  main 
properties. One of the important attributes of 
explosives, oxygen balance, is considered. It’s 

known, that explosion energy is maximal, when 
oxygen balance of explosives is near zero. That is 
why, definition of this parameter, especially for new 
synthesized explosives, is very important. The paper 
also considers the concrete examples of oxygen 
balance definition.

uak. 624.131             

akad. doqtori g. iaSvili                     

aWaris zRvis sanapiro zonis gamagrebis RonisZiebebi da misi 
ganviTarebis prognozi

statiaSi ganxilulia Savi zRvis aWaris sanapiro statiaSi ganxilulia Savi zRvis aWaris sanapiro 

zonis dacvis sxva dasxva me To debi liTodinamikisa zonis dacvis sxva dasxva me To debi liTodinamikisa 

da Tanamedrove ge ologiuri proce sebis ganviTarebis da Tanamedrove ge ologiuri proce sebis ganviTarebis 

mixedviT gamoyofil maxinjaurisa da Caqvis ubnebze, mixedviT gamoyofil maxinjaurisa da Caqvis ubnebze, 

romle b zec yvelaze ufro SesamCnevia sanapiro zonis romle b zec yvelaze ufro SesamCnevia sanapiro zonis 

ware cxvebi. gamoT vli lia pla J  warmomqmneli masalis ware cxvebi. gamoT vli lia pla J  warmomqmneli masalis 

deficiti, romelic sa Wiroa raTa aR dges Zveli bune-deficiti, romelic sa Wiroa raTa aR dges Zveli bune-

brivi profili. igi arsebobda md. Woroxis li-brivi profili. igi arsebobda md. Woroxis li-

Todinamikuri sistemis gawyvetamde, rac gamowveu-Todinamikuri sistemis gawyvetamde, rac gamowveu-

li iyo baTumis portis aSenebiT (1978w.). es miax-  li iyo baTumis portis aSenebiT (1978w.). es miax-  

 lo ebiTi gamoTvlebi moxda Zveli, Woroxis erTiani  lo ebiTi gamoTvlebi moxda Zveli, Woroxis erTiani 

liTodinamikuri sis temis droindeli profilebisa liTodinamikuri sis temis droindeli profilebisa 

da Tanamedrove defor mirebuli da ware cxili pla-da Tanamedrove defor mirebuli da ware cxili pla-

Jebis SeTavsebis Sedegad. SemoTavazebulia sanapiro Jebis SeTavsebis Sedegad. SemoTavazebulia sanapiro 

zonis gamag rebis RonisZiebebi geologiuri garemos zonis gamag rebis RonisZiebebi geologiuri garemos 

dacvasTan dakavSirebiT.dacvasTan dakavSirebiT.

 arsebobs zRvis sanapiros dacvis sxvadasxva 

meTodebi. pionerebad iTv lebian holandielebi, rom-

lebic jer kidev XI saukuneSi aSenebdnen dam bebs 

zRvis talRebis sawinaaRmdegod, xolo XVI sau-

kuneSi ukve Seudgnen bu nebrivi tipis nagebobebis 

mSeneblobas.

Cvens qveyanaSi zRvis sanapiros dacva umTavres-

ad XIX saukunis meore na  xevridan daiwyo. es sa-

muSaoebi ar emyareboda mecnierul safuZvels. dro  -

Ta ganmavlobaSi aRmoCenili Secdomebis Sedegad 

TandaTanobiT SeZeni li iqna gamocdileba da bolo 

dros zRvis napirdacvis problemebis gada wyveta 

emyareba hidrodinamikas, liTodinamikas, geomorfo-

logias, hidro teq nikur mSeneblobas.

zRvis napirebis garecxvis aqtiur faqtorad 

iTvleba Relva. amitom iyo, rom adamianma pirvel 

rigSi talRebis winaaRmdeg daiwyo talRasaWre-

lebisa da napirdamcavi kedlebis mSenebloba, rom-

lebic Sav zRvaze 50-ian wlebSi Zalian gavrcelda. 

magram male gamoirkva, rom yvela es nageboba ma  le 

gamodioda mwyobridan gansakuTrebiT im sanapiroe-

bze, sadac plaJ war momqmneli naleqebis deficiti 

iyo. swored aseT sanapiros warmoadgens ba Tumi-

cixisZiris ubani gansakuTrebiT maxinjauri da 

Caqvi, sadac naleqe bis mwvave deficitia. am ubnebze 

gavrcelebuli betonis blokebi, kedlebi iT vleba 

zRvis napiris dacvis pasiur saSualebad.

pasiurma napirdacvam, gansakuTrebiT im ubnebze, 

sadac ZiriTadi maga ri qanebi gavrcelebuli ar 

aris, naTlad dagvanaxa, rom liTodina mikis ig no ri-

reba cud Sedegebs iZleva. talRamrekli kedlebi, 

betonisa da figu ruli blokebis Cayra maxinjau-

risa da Caqvis ubnebze ar gamodga efeqturi. isini 

male gamodiodnen mwyobridan Stormuli talRebis 

moqmedebis Se degad, amaxinjebdnen sanapiro zols 

da xels uwyobdnen plaJebis mospobas did siRr-

meebze da mezobel ubnebze gadatanis Sedegad.

 amrigad damtkicebuli iqna, rom ara pasiuri 

nagebobebi icaven plaJs, ara med plaJi icavs napir-

ebs garecxvebisagan.

daiwyo plaJebis SenarCunebis sxva meTodebis 

Zebna, gansakuTrebiT zo gi erT Zvirfas ubnebze. am 

meTodebs specialistebma - napiris dacvis aq ti uri 

RonisZiebebi uwodes. 

isini (bunebi, Sporebi da sxv.) marTalia xels 

uwyobdnen abraziuli na  pi rebis erTgvar stabili-

zacias plaJwarmomqmneli masalis dagrovebiT, ma-

gram mezobel ubnebze iwveven e.w. qveda warecx-

vebs, arRveven sakurorto zonis esTetikur mxares 

da gamoirCevian didi siZviriT. zogierT abra- 

zi ul napirebze aqtiurma napirdacvis RonisZiebebma 

gaamarTla (mag. ode saSi Caiyara 1.1 ml m3 masala da 

Seiqmna farTo plaJi). amis magaliTze am me  Todebs 

universaluric uwodes, magram Cvens SemTxvevaSi, 

e.i. saqar Tve losa da gansakuTrebiT aWaris sana-

piroebze, sadac adgili aqvs plaJ war mo mqmneli ma-

salis napiris gaswvriv gadaadgilebas, es meTodi 

ar ama r Tlebs.

saqarTvelos Savi zRvis sanapiroze napirdam-

cavi RonisZiebebis sxva da sxva meTodis gamoyene-

bam migviyvana im daskvnamde, rom aWaris sanapiros 

gamagrebis erTaderT efeqtur meTodad gvesaxeba 
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bunebrivi profilis aRdgena plaJebis xelovnuri 

SeqmniT, e.i. plaJwarmomqmneli masalis mota ni Ta da 

CayriT. am RonisZiebis Canergva icavs sanapiros 

dabinZurebisagan, ar ixarjeba fondirebuli sam-

Seneblo masala, xelovnuri plaJebi maqsi ma lurad 

uaxlovdebian bunebriv pirobebs, aRadgenen maT 

esTetikur da dina mi ur saxes. rogorc gviCvena 

sawarmo-samecniero gaerTianeba “saqzRva na pir-

dacvis” gaangariSebebma, es meTodi, rogorc minimum, 

orjer ufro iafia. am meTodis gamoyenebis dros 

talRebi asruleben ara damangrevel, aramed aR m-

dgen samuSaos. “saqzRvanapirdacvam” gaaanaliza sx-

vadasxva organizaci ebis mier Catarebuli kvleviTi 

samuSaoebi da Seadgina saqarTvelos sana pi ros 

gamagrebis generaluri sqema. mis SedgenaSi Cvenma 

ganyofilebamac mi iRo monawileoba.

1982-1986 wlebSi, “saqzRvanapirdacvis” mier 

naleqebis balansisa da plaJebis bunebrivi wonas-

worobis aRdgenis mizniT Catarebulma samuSa oebma 

Zalize kargi Sedegi gamoiRo. warecxvebisagan 

daculi da aRdgenili iqna zRvis napirebi gagris, 

soxumis, Caqvis, maxinjaurisa da baTumis ra ion Si 

(daaxloebiT 30km). plaJebis xelovnurad aRdgenis 

adgilebSi Seiqmna iseTi pirobebi, rom zRvis tal-

Rebis moqmedebam xeli Seuwyo plaJebis aRdgenas 

Cayrili masalis sanapiros gaswvrivi gadaadgile-

bis Sedegad.

cixisZiri-baTumis raionSi, sadac yvelaze mw-

vavedaa plaJwarmomqmneli masalis deficiti, Cven, 

liTodinamikisa da Ta na medrove geologiuri pro-

ce sebis mixedviT gamoyofili gvaqvs 5 ubani. yvela 

ubnisaTvis cal-calke ga moviTvaleT plaJwarmomqm-

neli masa lis deficiti, raTa aRdges sanapiro zo-

nis Zveli bunebrivi profili. es gamoTvlebi moxda 

Zveli Woroxis erTi ani liTodinamikuri siste mis  

dro indeli profilebis Tanamedrove deformirebu-

li da dangreuli pla Jebis profilebis SeTavsebis 

Sedegad (ix. cxr. #1). 
rogorc cxrilidan 1 Cans, yvelaze metad 

dazaralda maxinjaurisa da Caqvis ubani. pirvel-

ze deficitma miaRwia 9.000.000 m3-s,  meoreze 

400000 m3. Se da rebiT naklebi garecxvebi SeiniSneba 

abraziul koncxebze (mwvane kon cxi da cixisZiri), 

agreTve mdinareebis SesarTavebis zonebSi.

“saqzRvanapirdacvis” mier ganxorcielebulma 

myari masalis Cayrebma zRva Si 4-5 m. siRrmeze 

maxinjauris da Caqvis ubnebze dadebiTi Sedegebi 

ga moiRo maxinjauris raionSi pirvelive Stormis 

Semdeg 20 % masala Se ema ta plaJs da wyalqveSa 

ferds. aseTive dadebiTi Sedegebi iqna miRebuli 

Ca q vis ubanzec.

zemoT aRniSnuli RonisZiebebis Casatareblad 

saWiroa inertuli masa lis didi raodenoba, raTa 

ganvaxorcieloT msxvilmasStabiani Cayra, ro gorc 

sanapiroze, aseve mis wyalqveSa ferdobis dabal 

siRrmeebze (4-5 m).

“saqgeologiis” specialuri samuSaoebiT dadge-

nilia, rom sakvlevi re gionis mdinareebis xeobebSi 

karierebisaTvis aris ubnebi, romlebic Seg vi Z lia 

moviZioT 4 ml m3-mde natexovani masala, romlis 

eqspluatacia ar da ar Rvevs mTis ferdobebis md-

gradobas. sanapiro zonis plaJebis aRdgenas baTu-

midan qobuleTamde, sadac rogorc ukve aRvniSneT, 

igrZnoba plaJwar mom qmneli naleqebis mwvave defi-
citi. es movlenebi daiwyo baTumis portis agebis 

Semdeg (1879 w.), ramac  gamoiwvia md. Woroxis 

erTiani liTodina mi kuri sistemis gawyveta.
baTumis portis aSenebisa da burunitabies 

koncxis reformirebis Sem deg Sewyda portis 

CrdiloeTiT md. Woroxis plaJwarmomqmneli nale-

qebis gadaadgileba. myari gamonatanis mcire ra-

odenoba koroliswyalis, barcxa nas da Caqviswyalis 

mdinareebs gamoaqvT, rac Zlivs yofnis patara 

loka lur plaJebs maxinjaurisa da Caqvis ubnebze. 

sanapiro zonis dacvis efe qtur saSualebad gvesa-

xeba bunebrivi profilis aRdgena, rac inertuli 

ma sa  lis motaniTa da CayrebiT unda ganxorcieldes.

inertuli masalis Cayrebis paralelurad, zemoT 

aRniSnuli ubnebis sa napiro zonis stabilizaci-

isaTvis, saWirod migvaCnia reJimuli dakvir ve bebis 

Catareba, rac mogvcems saSualebas gavakeToT zRvis 

sanapiro zonis cvlilebebis rogorc moklevadi-

ani, aseve grZelvadiani prognozi da ga mo vimuSaoT 

RonisZiebebi geologiuri garemos dacvasa da mis 

raciona lur gamoyenebasTan dakavSirebiT.

es gamocdileba SeiZleba gamoviyenoT zRvis sana-

piros sxva regi oneb Sic, romelic SemosazRvrulia 

naoWa sistemebiT, sadac mdinareebis myari ga monatani 

warmoadgens ZiriTad wyaros, romelic zRvis zonis 

mdgradobas uzrunvelyofs.
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ЯШВИЛИ  Г. Е. 
МЕРОПРЯТИЯ ЗАЩИТЫ МОРСКОЙ 
БЕРЕГОВОЙ ЗОНЫ АДЖАРИИ И ПРОГНОЗ ЕЕ 
ИЗМЕНЕНИЯ 

В статье расмотрены разные методы защи-
ты морской береговой зоны. Выделе ны лито-
динамические и современные геологические 
процессы на участках Ма хи н джаури и Чакви, 
где больше всего замечены размывы берегов. 
Выполнены ра с че ты дефицита пляжеобразую-
щих наносов, необходимых для восстановления 
ста ро го природного профиля который суще-
ствовал до прекращения литодина ми чес кой 
системы р. Чорохи, что было вызвано стро-
ительством Батумского порта. Эти приблизи-
тельные расчеты выполнены совмещением 
старых едино лито ди на мических профилей со-
временными, деформированными и размыты-
ми пляжами. Предложены мероприятия для 
укрепления береговой зоны в связи защитой 
ге ологической среды.

IASHVILI G. 
MEASURES EASURES TO PROTECT THE 
COASTAL ZONE OF AJARA AND FORECAST ITS 
CHANGE 

The article covers various methods of protecting 
the coastal zone. Lithodynamic and modern 
geological processes in the areas of Makhinjauri 
and Chakvi, where the erosion of the banks are most 
noted, are outlined. Calculations of the deficit of 
beach-forming sediments necessary for the resto ra-
tion of the old natural profile that exists before the 
termination of the lithodynamic system of the river 
Chorokhi that was caused by the construction of 
Batumi port, were carried out. These approximate 
calculations are performed by combining the 
old unified lythodynamic profiles with modern, 
deformed and washed beaches. Measures are 
proposed to strengthen the coastal zone for the 
protection of the geological environment.

uak 666.9

teqn. mecn. doqtori e. SafaqiZe, teqn. mecn. doqtori r. sxvitariZe, 
teqn. mecn. doqtori i. qamuSaZe, teqn. mecn. doqtori l. gabunia, 
teqn. mecn. doqtori i. gejaZe  

energoefeqturi samSeneblo masalebis warmoebis perspeqtivebi 
saqarTveloSi

statiaSi ganxilulia energoefeqturi sam-statiaSi ganxilulia energoefeqturi sam-

Seneblo masalebis warmoebis aucileblobis Seneblo masalebis warmoebis aucileblobis 

sakiTxi saqarTveloSi, romelic unda efuZnebodes sakiTxi saqarTveloSi, romelic unda efuZnebodes 

ZiriTadad msubuqi Tbosaizolacio samSeneblo ma-ZiriTadad msubuqi Tbosaizolacio samSeneblo ma-

salebisa da msubuqi betonebis miRebis teqnolo-salebisa da msubuqi betonebis miRebis teqnolo-

giebis SemuSavebas. am mimarTulebiT mizanSewoni-giebis SemuSavebas. am mimarTulebiT mizanSewoni-

lia  keramzitis warmoebis aTviseba md. durujis lia  keramzitis warmoebis aTviseba md. durujis 

Tixovani fiqlebis gamoyenebiT. es ukanasknelni Tixovani fiqlebis gamoyenebiT. es ukanasknelni 

wlebis ganmavlobaSi mimdinare Rvarcofuli pro-wlebis ganmavlobaSi mimdinare Rvarcofuli pro-

cesebis Sedegad aris dagrovili, romelTa raode-cesebis Sedegad aris dagrovili, romelTa raode-

noba milionobiT kubur metrs aRwevs da garkveul noba milionobiT kubur metrs aRwevs da garkveul 

safrTxes uqmnis adgilobriv garemos, kerZod, q. safrTxes uqmnis adgilobriv garemos, kerZod, q. 

yvarlis midamoebs. garda amisa, Tixovani fiqlebi-yvarlis midamoebs. garda amisa, Tixovani fiqlebi-

sgan keramzitis warmoeba, rogorc amas praqtika sgan keramzitis warmoeba, rogorc amas praqtika 

aCvenebs, ekonomikurad ufro momgebiani da na-aCvenebs, ekonomikurad ufro momgebiani da na-

klebad Sromatevadia, vidre rbili Tixovani qa-klebad Sromatevadia, vidre rbili Tixovani qa-

nebisgan. laboratoriul pirobebSi SemuSavebulia nebisgan. laboratoriul pirobebSi SemuSavebulia 

keramzitis miRebis teqnologiuri reJimi du-keramzitis miRebis teqnologiuri reJimi du-

rujis fiqlebisgan 1170-1200 rujis fiqlebisgan 1170-1200 0C temperaturaze  temperaturaze 

gamowviT. gamowviT. 

samSeneblo biznesis sworad warmarTva 

mWidrod aris dakavSirebuli am dargisTvis 

saWiro adgilobrivi sanedleulo bazis arsebo-

basTan, nedleulis mopovebasTan da racionalurad 

gamoyenebasTan.

samSeneblo masalebidan saqarTveloSi Ziri-

Tadad awarmoeben mZime betons. msubuqi betonis 

warmoeba Zalian umniSvneloa, rac betonis msubuqi 

Semavseblis deficitiT aris gamowveuli. betonis 

bunebrivi msubuqi Semavsebeli: vulkanuri wida da 

pemza ZiriTadad qveynis maRalmTian, miudgomel re-

gionebSi moipoveba (walka, axalcixe, axalqa-laqi), 

rac maTi transportirebis xarjebs zrdis, xolo 

zamTris periodSi maTi eqspluatacia SeuZlebelia.

msubuqi betonismsubuqi betonis gamoyeneba mSeneblobis efeq-

turobis erT-erTi ZiriTadi pirobaa, vinaidan 

msubuqi betonebi maRali Tboizolaciis xarisxiT 

gamoirCevian, rac saSualebas iZleva, rom Semcirdes 

Senobebis kedlebis sisqe da daizogos didi raode-

nobiT samSeneblo masala, xolo dazogili samSene-

blo masala - es aris maT warmoebaze dazogili 

saTbob-energetikuli xarjebi.

amrigad, Cveni azriT, saqarTvelos samSeneblo 

masalebis warmoebis ganviTarebis veqtori unda 

mimarTuli iqnes energoefeqturienergoefeqturi axali samSene-

blo masalebis teqnologiebis SemuSavebaze da 

Canergvaze. 

aseTi tipis masalebidan SeiZleba miviCnioT 

msubuqi Tbosaizolacio masalebis warmoeba, ro-

melic dafuZnebuli iqneba adgilobriv nedleulze:

1. TabaSiris, afuebuli perlitis, bazaltis 
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boWkos da a. S. safuZvelze damzadebuli Tbosai-

zolacio filebi da blokebi; 

2. Tixovani nedleulis afuebiT miRebuli 

msubuqi Tbosaizolacio filebi; 

3. Tixovani nedleulis afuebiT miRebuli msub-

uqi Semavsebeli betonisTvis - keramzitikeramziti da mis 

safuZvelze damzadebuli msubuqi betoni keramz-keramz-

itbetoniitbetoni.

rogorc msoflio mSeneblobis praqtika 

gviCvenebs, msxvilpaneliani saxlebis gare kedlebis 

60 %-mde erTfenovani keramzitbetonis filebi-

sagan Sedgeba. uSualod keramziti aseve warmate-

biT gamoiyeneba nayaris saxiT Senobebis sxvenisa da 

sarTulSorisi gadaxurvebis TboizolaciisaTvis. 

keramziti warmoadgens msubuq forian masa-

las, romelic miiReba Tixovani qanebis gamowviT  

1100 – 1250 
0C temperaturaze mbrunav RumelebSi. 

granulebis zomebis mixedviT keramzitis xreSi 

SeiZleba iyos Semdegi fraqciebis: 5 – 10, 10 – 20 

da 20 – 40 mm. 5 mm-ze mcire granulebi keramzi-

tis qviSas miekuTvneba. nayari masis mixedviT iyofa 

markebad (kg/m3): 150-dan 800-mde. keramzitis xreSis 

wyalSTanTqma Seadgens 8 – 20 %-s, yinvamedegoba - 

aranakleb 25 ciklisa.

keramzitis da sakeramzite nedleulis Tvise-

bebi unda akmayofilebdes Sesabamis standartul 

moTxovnebs [1, 2].

keramzitis warmoebisTvis ZiriTadad gamoiy-

eneba montmorilonituri da hidroqarsuli Tixebi 

kvarcis araumetes 30 % SemcvelobiT. Si02-is 

saerTo Semcveloba ar una aRematebodes 70 %-s; 

Al2O3 - aranakleb 12 %-s; Fe2O3 + FeO - 10%-mde; 

organuli minarevebi – 1 - 2% [3].

aseve gamoiyeneba, hidroqarsebisa da sericit-

qloritovani mineralebisagan Semdgari bunebrivi 

Tixovani fiqlebi, romelTac gaaCniaT bunebrivi 

TviTafuebis unari yovelgvari danamatis gareSe 

[4]. aseTi saxis fiqlebi msoflioSi ZiriTadad 

moipoveba aSS-Si, evropaSi, yirimSi, Sua aziaSi, ura-

lis mTebSi, kavkasionis orive mxares. 

Tixovani qanebis temperaturuli damuSavebis 

dros afueba ganpirobebulia ori procesiT: air-

gamoyofiT da Tixis gadasvliT piroplastikur 

mdgomareobaSi.

airgamoyofis  wyaros warmoadgens rkinis oq-

sidebis aRdgena organul minarevebTan maTi urT-

ierTqmedebis Sedegad, hidroqarsebis da sxva wy-

alSemcveli Tixovani mineralebis dehidratacia, 

karbonatebis disociacia da a. S. piroplastikur 

mdgomareobaSi Tixa gadadis maRal temperaturaze 

maSin, rodesac masSi warmoiqmneba Txevadi faza 

(nadnobi), ris gamoc Tixa rbildeba, iZens plas-

tikuri deformaciis unars. am ori procesis 

Tanxvedris Sedegad Tixa iwyebs afuebas da iZens 

forian struqturas. am dros didi mniSvnelo-

ba eniWeba afuebis intervalis dacvas, raTa ar 

moxdes masalis mTlianad Secxoba, rac keramzi-

tis forianobis Semcirebas da simkvrivis zrdas 

gamoiwvevs.

ama Tu im saxis Tixovani qanis vargisianoba 

keramzitis misaRebad dgindeba specialuri kvleve-

biT. 

pirveli da aucilebeli moTxovnaapirveli da aucilebeli moTxovnaa - afuebis 

unari gamowvisas.

meore moTxovnaameore moTxovnaa - adviladlRobadoba. gamowvis 

temperatura ar unda aRematebodes 1250 0С-s, amave 
dros warmoqmnilma nalRobma unda ganapirobos 

masis darbileba da saWiro siblante. winaaRmdeg 

SemTxvevaSi, gamowvisas warmoqmnili airebi gamoid-

evneba garemoSi da ver moaswrebs masis afuebas.

mesame moTxovnaamesame moTxovnaa afuebis intervali - sxvaoba 

gamowvis dasaSveb zRvarsa da afuebis dawyebis 

temperaturebs Soris. es intervali sasurvelia, 

rom iyos aranaklebi 50 
0С-isa.

nedleulis saxeobis mixedviT keramzitis war-

moebis oTxi meTodi arsebobs: sveli, plastikuri, sveli, plastikuri, 

fxvnilisebri da mSrali. fxvnilisebri da mSrali. 

yvelaze metad gavrcelebulia plastikuri 

meTodi, vinaidan am meTodis dros gamoiyeneba 

ZiriTadad rbili Tixovani qanebi, romelnic far-

Tod moi povebian bunebaSi. plastikuri meTo-

diT warmoebisas xdeba Tixis svel  mdgomareo-

baSi dawvrilmaneba lilvebian samsxvrevelebSi. 

Semdeg Tixis plastikuri masidan (20 % sin-

estiT) ayalibeben granulebs, romlebic saS-

rob dolSi winaswari Srobis Semdeg, gamoiwveba 

mbrunav RumelebSi. 

mSrali meTodiT keramzitis warmoe-

ba SesaZlebelia mxolod qvismagvari Tixovani 

nedleulis gamoyenebis SemTxvevaSi, romelsac, ker-

Zod, Tixovani fiqlebi miekuTvneba. mSrali meTo-

di SedarebiT martivi da ekonomiuria, vinaidan 

am dros gamoricxulia granulebis damzadebis 

da maTi gamoSrobis energotevadi procesebi da 

dawvrilmanebuli needleuli pirdapir gamosawvav 

RumelebSi miemarTeba.

msoflioSi moTxovna betonis msubuq Semav-

seblebze ganuxrelad izrdeba, Tumca es moTxovna 

mxolod 70-80 %-iT kmayofildeba nedleulis sim-

ciris gamo.

amavdroulad CvenTan, md. durujis xeobaSi 

wlebis ganmavlobaSi mimdinare Rvarcofuli pro-

cesebis Sedegad dagrovilia Tixa-fiqlebis bune-

brivi Camonatani, romelTa raodenoba milionobiT 

kubur metrs aRwevs da garkveul safrTxes uqmnis 

adgilobriv garemos, kerZod, q. yvarlis midamoebs 

(ix. sur. 1, 2). maT dReisaTvis praqtikuli gam-

oyeneba ara aqvT. garda amisa, Tixovani fiqlebi-

sgan keramzitis warmoeba, rogorc amas praqtika 

aCvenebs,  ekonomikurad ufro momgebiani da nak-

lebad Sromatevadia, vidre rbili Tixisgan.
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sur. 1                                               sur. 2sur. 1                                               sur. 2

    

md. durujis Tixovani fiqlebis winaswari kv-

levebiT gamovlinda maTi kompleqsuri polimi-

neraluri aRnagoba, xolo maRaltemperaturul 

intervalSi Termuli damuSavebisas TviTafuebis 

unari yovelgvari amafuebeli danamatis gareSe da 

moculobis mkveTri zrda [5, 6]. 

laboratoriul pirobebSi Seswavlili iqna md. 

durujis xeobidan mopovebuli Tixovani fiqlebis 

sinjebi [7]. mineralogiur-petrografiuli anal-

izis mixedviT Tixovani fiqlebi warmodgenilia 

kvarcis, mindvris Spatis, plagioklazis marcvle-

biT da biotitis qerclebiT, romlebic ZiriTadad 

gamoiyofa kvarcis marcvlebis SorisebSi. bioti-

ti nawilobriv qloritizebulia, xolo plagio-

klazis marcvlebi - nawilobriv sericitizebuli. 

Tixovani fiqlebis qimiuri Sedgeniloba moce-

mulia cxrilSi 1.

cxrili 1cxrili 1

Tixovani fiqlebis qimiuri Sedgeniloba, mas. %Tixovani fiqlebis qimiuri Sedgeniloba, mas. %
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4,5 59,0 0,89 18,8 6,51 0,23 0,23 1,52 1,75 0,23 2,1 3,0 1,74 3,0

diferencialur-Termuli analiziT (ix. nax. 

1) gamovlinda Tixovani fiqlebis Termuli da-

muSavebisas hidratuli wylis gamoyofis momenti 

(endoefeqti maqsimumiT ≈ 100 0С-ze). temperatu-
ris zrdiT 450-720 0С-is farglebSi aRiniSneba 

wonis mniSvnelovani kleba≈≈ 4 %-mde. xolo 560-

680 0С temperaturaze fiqsirdeba egzoefeqti, 

romelic dakavSirebulia, erTis mxriv, organuli 

minarevebis amowvasTan, xolo aseve, SesaZlebelia 

gamowveuli iyos orvalentiani rkinis daJangviT 

samvalentianamde da qarsebis dehidrataciiT. am 

intervalisaTvis damaxasiaTebelia wonis klebac. 

680-710 0С intervalSi aRiniSneba endoefeqti, rac 

savaraudod, dakavSirebulia Tixovani mineralebis 

kristaluri mesris daSlasTan da amorfuli fa-

zis - metakaolinis warmoqmnasTan. 
rentgenofazuri analizis mixedviT (ix. nax. 

2) Tixovani fiqlebi Sedgeba kvarcisgan (4.25, 3.34, 

2.464, 2.285, 2.230, 2.010, 1.985, 1.817 A0); Tixovani 
mineralis - qloritisgan (14.14, 7.08, 4.73, 3.54 A0); 

qarsisgan (9.96, 4.96, 2.555, 2.010 A0) da Ca-Na-iani 
mindvris Spatisgan (4.02, 3.77, 3.67, 3.19, 2.954, 2930, 

2.800, 2.395 A0).
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nax. 1. Tixovani fiqlebis Termuli mrudebinax. 1. Tixovani fiqlebis Termuli mrudebi

nax. 2. Tixovani fiqlebis rentgenogramanax. 2. Tixovani fiqlebis rentgenograma

amgvarad, kvlevebis Sedegebidan gamoikveTa, rom 

Tixovani fiqlebi xasiaTdeba airwarmomqmneli niv-

Tierebebis mniSvnelovani SemcvelobiT, ris gamoc 

maRltemperaturul intervalSi Termuli damuSave-

biT maT unda ganicadon TviTafueba, ris Sedegadac 

maTSi unda warmoiqmnas sxvadasxva zomis forebi.

Semdgomma laboratoriulma kvlevebma daadas-

tures es mosazreba. 

Catarda fiqlebis qvebis fraqcionireba (mm): 20 

- 40, 10 - 20, 5 - 10, 2.5 – 5.0, 1.25 – 2.5, �1.25. 
fraqciebi gamoiwva Semdegi temperaturuli reJim-

iT: fraqciis moTavseba 200 – 250 
0С-ze gaxurebul 

mufelis eleqtroRumelSi da 20 wuTi dayovneba; 

gadatana 1200 0С-ze gaxurebul karborundis eleq-

troRumelSi da 10 wuTi dayovneba; gaciveba 900 
0С-mde da gadmotvirTva.

yvela nimuSi kargad afuvda. feri moSavo mo-

yavisfro. didi zomis nimuSebSi SigniT rCeba co-

taodeni fxvnili, etyoba, dayovnebis dro arasak-

marisia. 1.25 mm-ze naklebi zomis fraqciebi 1200 
0С-ze erTmaneTs ekvris. maTTvis es temperatura 

maRalia. 

igive procedurebi Catarda 1170 0С-ze gamowvi-

sas. Sedegebi aqac damakmayofilebeli aRmoCnda. af-

uebis koeficientma Seadgina saSualod 2.7 – 3. 

keramzitis granulebi kargi forianobiT  gamoirCe-

va (ix. sur. 3 -12).

Catarebuli laboratoriuli kvlevebi mow-

mobs md. durujis Tixovani fiqlebisgan keramzi-

tis miRebis SesaZleblobas.  keramzitis sawarmos 

Seqmnas win unda uswrebdes Semdgomi laborato-

riuli cdebi da, agreTve geologiuri kvlevebi 

xeobaSi dagrovili: eroziis Sedegad daSlili da 

mdinaris mier mTebidan RvarcofiT Camotanili 

Tixovani fiqlebis masis erTgvarovnebis da sa-

varaudo maragebis dasadgenad.  
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energoefeqturi samSeneblo masalebis misaRebad 

Tixovani fiqlebis gamoyenebis kidev ramdenime mimar-

Tuleba SeiZleba gamoikveTos, mag.  cementis warmoebaSi:

1. klinkeris nedleuli komponentis saxiT - 

Tixis nawilobriv an mTlianad CanacvlebiT ren-

tabeluria cementis Tanamedrove mSrali meTo-

diT warmoebisas, vinaidan Tixisgan gansxvavebiT ar 

moiTxovs gamoSrobas;

2. cementis pucolanuri danamatis saxiT, ra-

sac iTvaliswinebs evropuli standarti cementebze 

[8]. amisTvis saWiroa Tixovani fiqlebis winaswari 

gamowva 600 – 800 
0C temperaturaze [9, 10].  

amrigad, faqtiurad gamouyenebeli mravalkomponen-

tiani nedleulis Seswavla aqtualuria gansakuTrebiT 

Tanamedrove pirobebSi, romelic gamoirCeva bunebrivi 

kompleqsuri nedleulis maragis SemcirebiT da ar-

sebuli ekologiuri viTarebis gamZafrebiT, ris ga-

moc kompleqsuri teqnogenuri nedleulis saswrafo 

gamoyenebis sakiTxebs umniSvne-lovanesi socialuri 

da ekonomikuri Rirebuleba eniWeba.
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ШАПАКИДЗЕ Е. В., СХВИТАРИДЗЕ Р.Е., 
КАМУШАДЗЕ И. Г., ГАБУНИЯ Л. В., ГЕДЖАДЗЕ И. В. 
ПЕРСПЕКТИВЫ ПРОИЗВОДСТВА 
ЭНЕРГОЭФФЕКТИВНЫХ СТРОИТЕЛЬНЫХ 
МАТЕРИАЛОВ В ГРУЗИИ

В статье рассмотрена необходимость производ-
ства энергоэффективных строительных матери-
алов в Грузии, которое должно быть основано на 
разработке технологий получения легких теплои-
золяционных строительных материалов и легкого 
бетона. Для этого целесообразно освоить произ-
водство керамзита с использованием в качестве 
сырья глинистых сланцев р. Дуруджи. Последние в 
течении многих лет скапливались в результате се-
лево-грязевых потоков, количество которых дости-
гает миллионы кубических метров и которые соз-
дают угрозу для окружающей среды, в частности, г. 
Кварели. Как показывает практика, производство 
керамзита с применением сланцев экономически 
более выгодно и менее трудоемкое, чем в случае 
использования мягких глинистых пород. В лабо-
раторных условиях разработан технологический 
режим получения керамзита из глинистых сланцев 
р. Дуруджи при температуре обжига 1170-1200 0С. 

SHAPAKIDZE E., SKHVITARIDZE R., KAMUSHADZE I., 
GABUNIA L., GEJADZE I.
THE PROSPECTS OF PRODUCTION OF ENERGY-
EFFICIENT CONSTRUCTION MATERIALS IN 
GEORGIA

In article the need of production of energy 
efficient construction materials in Georgia which 
has to be based on development of technologies 
of receiving light heat-insulating construction 
materials and lightweight concrete is considered. It 
is for this purpose expedient to develop production 
of claydite with use as raw materials of clay slates of 
the Duruji River. The last within many years crowded 
as a result of torrential and mud streams which 
quantity reaches millions of cubic meters and which 
create threat for the environment, in particular, 
of town Kvareli. As practice shows, production of 
claydite  with use of slates is economically more 
favorable and less labor-consuming, than in case 
of use of soft clay breeds. The technological mode 
of receiving claydite from clay slates of the Duruji 
River at a temperature of  burning at 1170 - 1200 0C 
is in vitro developed.
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uak 669.18:543.27

akad. doqtori T. RonRaZe, teqn. mecn. doqtori s. bliaZe, 
akad. doqtori e. gobejiSvili, akad. doqtori d. kupataZe

sasaTbure meurneobis ganaxlebadi energiiT momarageba

naSromSinaSromSi ganxiluliaganxilulia saqarTvelossaqarTvelos samxreTsamxreT 
mTianeTSimTianeTSi, , sadacsadac zamTrobiTzamTrobiT haerishaeris temperaturatemperatura 
sagrZnobladsagrZnoblad dabaliadabalia ( (dada ara mxolodara mxolod    iqiq), ), indi-indi-

vidualurividualuri sasaTburesasaTbure meurneobismeurneobis    ganaxlebadiganaxlebadi en-en-

ergiiTergiiT uzrunvelyofisuzrunvelyofis sakiTxisakiTxi dada energiisenergiis miRebismiRebis 
SesaZleblobaSesaZlebloba iseTiiseTi mdinaridanmdinaridan, , romlisromlis bunebrivibunebrivi 
dinebisdinebis aCqarebaaCqareba xdebaxdeba ZravisZravis moqmedebismoqmedebis adgileb-adgileb-

SiSi dinebisdinebis xelovnurixelovnuri SeviwrovebiTSeviwrovebiT, , yovelgvariyovelgvari 
damatebiTidamatebiTi samuSaoebissamuSaoebis CatarebisCatarebis gareSegareSe, , gardagarda na-na-

pirzepirze ganTavsebuliganTavsebuli sayrdenebissayrdenebis erTjeradierTjeradi monta-monta-

JisaJisa. . 

sasaTbure meurneobis funqcionirebisaTvis 

saWiro yovelwliuri danaxarjebis udidesi nawili 

modis energiaze. magaliTisaTvis saTburSi moyvani-

li pomidoris fasis daaxloebiT 70%-s Seadgens 

danaxarjebi siTbur energiaze. amdenad iafi ener-

giis uqonlobis SemTxvevaSi sasaTbure meurneobas-

Tan dakavSirebuli bizneswamowyeba sarisko saqmea 

da xSirad azrs moklebulia. 

rogorc aRvniSneT, energiis ZiriTad wyarod 

Cvens SemTxvevaSi gvevlineba mdinare, romelic saT-

burisaTvis gamoyofil miwis nakveTTan axlos mie-

dineba da romlis dinebis siCqarea 1-3 m/wm. na-

kadis kinetikuri energia dekoncentrirebuli da 

ganawilebulia bunebisagan nakarnaxevi spontanuri 

kanonis mixedviT, mdinaris kalapotis rogorc ga-

nivad aseve grZivad. dReisaTvis ki msgavsi garemo 

pirobebisa da daniSnulebebisTvis gamiznuli mikro-

agrgatebis amZravi (maT Soris Tavisufal nakadze 

momuSave) turbinebis damontaJeba da funqcionireba 

moiTxovs nakadis energiis koncentracias, rac ki 

Tavis mxriv saWiroebs saTave nagebobis, saleqaris, 

saderivacio arxis (sadawnevo milsadenis) an wyal-

sagdebis mowyobas, romlebsac unda gaaCndeT mTis 

nakadebisTvis damaxasiaTebeli wyalmovardnebis ga-

Zlebis unari. es moiTxovs mniSvnelovan saproeqto 

da samSeneblo samuSaoebs da, Sesabamisad, iwvevs 

gamomuSavebuli eleqtroenergiis Rirebulebis 

mniSvnelovan zrdas, gansakuTrebiT Tu gaviTval-

iswinebT mTian regionebSi farTod gavrcelebul aq-

tiur geodinamikur movlenebs. amdenad, saWiroa is-

eTi alternatiuli gadawyvetis gamoZebna, romelic 

ar moiTxovs didi moculobis miwis samuSaoebis 

warmoebas. 

sakmarisi raodenobis eleqtroenergiis ga-

momuSavebisaTvis, dinebis SedarebiT dabali 

siCqareebis gamo, saWiroa mdinaris rogorc gr-

Zivad, aseve ganivad aTviseba.  gamoyenebuli unda 

iqnes ori ti pis absoluturad originaluri 

energodanadgari: eleqtroenergiis gamomuSave-

bisaTvis Tavisuflad dinebadi mikro hidroe-

leqtrosadguri da wylis amosatumbad mrgva-

li turbina-tumbo. orive SemTxvevaSi turbinis, 

simetriuli profilis mqone frTebi moZraoben 

sivrculi rvianis msgavs traeqtoriaze, Sedegad 

maTi ukusvla xorcieldeba haerSi, xolo sa-

sargeblo svla wyalSi.

naxazze 1 warmodgenilia Tavisuflad dinebadi 

mikrohidroeleqtrosadguris turbinis konstruq-

cia, romelic Seicavs frTebs 1, manebs 2, muSao-

bis, anu energiis amTvisebel RerZs 7, romlis erT 

boloze pirdapir an romelime gadacemis saSuale-

biT mierTebulia eleqtrogeneratori an wylis 

amosatumbi tumbo 17. amasTan manebi dakavSirebulia 

diferencialTan 3, romlis konstruqcia frTebs ai-

Zulebs imoZraos sivrculi rvianis msgavs traeq-

toriaze (lemniskataze) 4, xolo diferencialidan 

gamosuli xisti naxevarRerZebi 5 da kardanebi 6 

erTmaneTTan mierTebiT qmnian erT mTlian naxevrad 

moqnil RerZs 7. yvela diferencialis uZravi lil-

vi 8 mzid gvarlze 9 mgorav mimmarTvel urikasTan 

10 aris mierTebuli. es sistema reaqtiuli momen-

tis Tavidan asacileblad aRWurvilia tivtiviT 11. 

Sesabamisad, gravitaciis, amomgdebi da hidrodinami-

kuri Zalebis zemoqmedebis Sedegad mzidi gvarli 9 

da naxevrad moqnili RerZi 7 TiTqmis ekvidistan-

tebia (maTi grZivi simrude da grexa kvaziidentu-

ria). jalambaris 12 saSualebiT, sayrdenebis 13 mim-

marTvelebSi xorcieldeba mzidi gvarlis boloebis 

(anu erTiani turbinis) aweva an daweva. gvarlis 

daWimulobis xarisxi regulirdeba talrepiT 14. 

lokaluri turbinebis montaJi da demontaJi xor-

cieldeba gasawevi gvarlis 15 da jalambaris 16 

meSveobiT. 

Tavisuflad dinebadi mikrohidroeleqtrosad-

guri muSaobs Semdegnairad: -siCqaris mqone mdinaris 

nakadiT garsSemodinebis Sedegad lokaluri turbi-

nis frTaze aRiZvreba misi zedapiris kvaziperpendi-

kularulad moqmedi hidrodinamikuri Zala, romlis 

mier Seqmnili momenti aiZulebs diferencialis  ko-

rpusebs 2-sa da 3-s (ix. nax. 2) ibrunos Sedgenili 

RerZis 6 irgvliv. Sesabamisad, fardobiTi brunvis 

RerZze 1 damagrebuli kbilana 5 iwyebs gadataniT 

brunvas Sedgenili RerZis mimarT, magram radganac 

es kbilana modebaSi imyofeba diferencialis uZrav 

lilvze 8 xistad damagrebul Tavisave zomis kbi-

lanasTan 4, amdenad kbilana 5 asrulebs fardobiT 

brunvasac sakuTari, anu fardobiTi brunvis RerZis 

garSemo, Sedegad turbinis frTa moZraobs naxazze 3 

gamosaxul sivrculi rvianis msgavs traeqtoriaze, 

e.w. lemniskataze. 

traeqtoriis AA1 da BB1 ubnebze frTa moZ-

raobs dinebis sawinaaRmdegod, magram ZiriTadad 

haerSi (ukusvla), amitom misi winaaRmdegoba min-

imaluria.
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naxnax. . 1. 1. Tavisufalad dinebadi mikrohesis konstruqciaTavisufalad dinebadi mikrohesis konstruqcia

traeqtoriis AB da A1B1 ubnebze xorciel-

deba nakadis energiis maqsimalurad aTviseba (sa-

sargeblo svla). yvela lokaluri turbinis mier 

Seqmnili sasargeblo momenti Sejamdeba naxevrad 

moqnil RerZze 7 (ix. nax. 1), romelzec mierTebu-

lia eleqtrogeneratori. lokaluri turbinebis 

montaJi da demontaJi xorcieldeba Tokis 15 da 

jalambaris 16 meSveobiT.

aRwerili samseqciani akinZuli erTi turbiniT, 

mdinare xramze, SesaZlebeli iqneba 1 kvt-mde sim-

Zlavris aTviseba Semdegi pirobebiT: rodesac dis-

lokaciis adgilze  xramis  siganea  8 m-de, 

nax. 2. Tavisuflad dinebadi mikrohesis diferencialinax. 2. Tavisuflad dinebadi mikrohesis diferenciali
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nax. 3. Tavisuflad dinebadi mikrohesis frTis moZraobis traeqtoria;nax. 3. Tavisuflad dinebadi mikrohesis frTis moZraobis traeqtoria;

Tavisuflad dinebadi turbinebis energetikuli kompleqsiTavisuflad dinebadi turbinebis energetikuli kompleqsi

siRrme 0.5 m, siCqare 2 m/wm; turbinis frTis 

farTobi 0.15 m2. im SemTxvevaSi ki, Tu mdinaris siC-

qare 3 m/wm-mde iqneba, maSin SesaZlebloba gaCndeba 

erTi aseTi turbiniT aTvisebuli iqnes 4 kvt-mde 

simZlavre.

Sesabamisad, mdinaris aRniSnuli monacemebis 

SemTxvevaSi da 12 kvt simZlavris saTburisaTvis 

saWiro iqneba 12 cali erT kilovatiani an 3 cali 

oTx kilovatiani simZlavris turbina. Tu am tur-

binebs ganvalagebT mdinaris gaswvriv, erTmaneTisa-

gan 10-20 m-is daSorebiT, es intervali sakmarisia 

imisaTvis rom mdinarem aRidginos wina turbinis 

mier aTvisebuli, xolo mdinaris mimarTebaSi ki 

warTmeuli energia.

saTburisa da eleqtrosadguris saerTo xedi 

naCvenebia naxazze 4. saTburis konstruqcia ele-

qtroenergiiT maragdeba akinZuli turbinebis 

sistemis saSualebiT. turbinebi erTmaneTisagan 

dacilebulia sxvadasxva manZiliT da qmnian erTian 

energetikul kompleqss. sarwyavi wylis amosatum-

bad ki gankuTvnilia xelsayrel adgilze ganlage-

buli erT-erTi akinZuli turbina.

saTburis funqcionirebisaTvis aucilebelia 

mosayvanad dagegmil sasoflo-sameurneo kultur-

aze morgebuli sarwyavi sistema. wylis amosa-

tumbad saTburis sibrtyidan 5 m simaRlis da 

100 m3 moculobis avzis Sesavsebad 12 sT-is gan-

mavlobaSi saWiro iqneba or kvt-iani mrgvali 

turbina-tumbo, romlis konstruqcia mocemulia 

naxazze 6.

nax. 4. Tavisuflad dinebadi mikrohesis frTis biplanuri konstruqciis sqemanax. 4. Tavisuflad dinebadi mikrohesis frTis biplanuri konstruqciis sqema
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konstruqciaSi gaTvaliswinebulia siaxleebi. 

erT-erTi siaxlea frTis biplanuri sqema, romlis 

saSualebiTac, dinebis dabali siCqareebisas mkveTrad 

gaizrdeba hidrodinamikuri Zala; koSkura-korpusis 

garsSemodinebis Sedegad saxeSecvlil nakadSi moZ-

rav frTaze aRiZvreba misi zedapiris kvaziperpendi-

kularulad moqmedi hidrodinamikuri Zala (rogorc 

Cans naxazze 5 biplanis SemTxvevaSic, hidrodinami-

kuri Zala Y aRiZvreba ara dawnevis Sedegad, aramed 
garsSemodinebis Sedegad), romlis mier Seqmnili mo-

menti M = H xY aiZulebs frTis TiTistars da masTan 

mierTebul orseqcian Tavaks brunvas. 

nax. 5. Tavisuflad dinebadi mikrohesis frTis talRuri konstruqcianax. 5. Tavisuflad dinebadi mikrohesis frTis talRuri konstruqcia

aseve siaxlea frTis profilis talRuri for-

ma (ix. nax. 5), riTac mniSvnelovnad mcirdeba indiq-

tiuri winaaRmdegoba.

wylis originaluri turbina “argo”-s kon-

struqcia Seicavs pirdapir frTebs 1, radialur 

manebs 2, turbinis centrSi moTavsebul da muSao-

bis, anu energiis amTvisebel RerZs 3, romlis erT 

boloze pirdapir an romelime gadacemis saSuale-

biT mierTebulia wylis amosatumbi tumbo 4, amas-

Tan, manebi warmoadgenen ara calkeul damoukidebel 

radiusebs, aramed mTlian diametrebs, romlebic 

horizontalur sibrtyeSia ganlagebuli da boloe-

biT xistadaa dakavSirebuli TanaRerZul orseqcian 

TavakebTan 5 da lilvakebTan 6. TavakebSi brunvis 

unariT centrulad, erTmaneTis mimarT 900-iani fa-

ziT da manebis 2 RerZis marTobulad damontaJebu-

lia konusuri kbilanebiT 7 aRWurvili lilvakebi 

8. lilvakebis 8 erT-erT boloze Tavakebs gareT, 

TiTistarebis 9 saSualebiT mibmulia frTebi 1. 

orseqcian TavakebSi 5 ganTavsebuli konusuri kbi-

lanebi 7 modebaSia, mbrunavi lilvakis 6 mimarT 

uZravad, TanaRerZulad, sarkisebrad ganlagebul da 

erTmaneTisagan mcire manZiliT daSorebul igive 

diametris mqone konusur kbilanebTan 10. erTi da 

igive manis 2 sxvadasxva boloze mibmuli orseqciani 

Tavakebi 5 erTmaneTTan dakavSirebulia sarkise-

brad ganlagebul kbilanebis 10 morgvebTan, uZra-

vad mierTebuli mxreuliT 11. turbinis garsmdenis 

formis korpusi-koSkura 12 gaxistebulia fskeris 

paraleluri saxuraviT 13 da sixistis sibrtyee-

biT 14 da 15, romlebSic vertikalurad gadaadgil-

debian mimmarTvelebi 16 da energiis amTvisebeli 

RerZi 3. saxuravis 13 zemoT, mimmarTvelebze 16 

uZravad, xolo RerZze saxsrulad damontaJebulia 

diametrebiT mcired gansxvavebuli da erTmaneTTan 

mierTebuli konusuri naxevarkbilanebi 17 da 18, 

romlebic modebaSia konusur kbilanebTan 19 da 20. 

wylis originaluri turbina “argo” muSaobs 

Semdegnairad: turbinis marjvena nawilSi, V-siCqaris 

mqone mdinaris nakadiT, gars Semodinebis Sedegad 

turbinis frTaze 1 (ix. nax. 6) aRiZvreba misi 

zedapiris kvaziperpendikularulad moqmedi hi-

drodinamikuri Zala, romlis mier Seqmnili momenti 

TiTistaris 9, lilvakis 8 da sayrdeni sakisris 

meSveobiT aiZulebs orseqciani Tavakis 5 erT-

erT seqcias Seasrulos fardobiTi brunva manis 2 
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RerZis irgvliv, rac gamoiwvevs igive Tavakis meore 

seqciis brunvasac, radganac isini dakavSirebulia 

erTmaneTTan lilvakiT 6. paralelurad lilvakis 

8 konusuri kbilana 7 iwyebs gadataniT brunvas 

manis RerZis mimarT, magram radganac is modebaSia 

igive diametris mqone da mis mimarT uZrav ko-

nusur kbilanasTan 10, amitom konusuri kbilana 7, 

gadagordeba ra kbilanaze 10, Seasrulebs fardobiT 

brunvas Tavisi RerZis garSemo, Sedegad frTa 1 

imoZravebs sivrculi rvianis msgavs traeqtoriaze 

e.w. lemniskataze. amasTanave orseqciani Tavaki 5 

abrunebs ra mans 2 igi daabrunebs mis erT-erT mxa-

reze uZravad damagrebul kbilanasac 20, romelic 

Tavis mxriv Tavisave RerZis garSemo brunvasTan 

erTad gadagordeba modebaSi myof konusur kbi-

lanaze 17. am dros marcxena mxaris orseqciani 

Tavaki Tavisi brunviT aZlierbs marjvena kbilanis 

20 brunvas, radganac marcxena kbilana 20 modebaSi 

araa naxevarkbilanasTan 17. orseqciani Tavakebi as-

ruleben ra gadataniTi saxis brunvas turbinis 

RerZis mimarT, maTi damakavSirebeli mxreulis 11 

saSualebiT abruneben tumbos 4 RerZs.

rogorc vxedavT, turbina iTvisebs orive mx-

ares (marjvena da marcxena) gamaval mdinaris na-

kadis energias. Tu davakvirdebiT, turbina “argo”-

s TiToeuli manis da qveSesxmiTi borblis mo-

qmedebis principi erTi da igivea, magram imis 

miuxedavad, rom qveSesxmiTi borbalis mqk (ener-

giis gamoyenebis koeficienti) udris ≈0.2-s, Cvens 

SemTxvevaSi TiToeuli mani, sasargeblo energiis 

yulabaSi Seitans im energiis ≈ 0.3 %-s, ra energiac  

gausxlteba winmbrunav mans. Sesabamisad moxdeba 

garkveuli mimdevrobiT TiToeuli manis  energiis 

gamoyenebis koeficientebis algebruli Sekreba, ase 

magaliTad: Tu marjvena mxares mdebare erT-erTi 

winmbrunavi manis energiis gamoyenebis koeficientis 

(egk) maqsimumi iyo 0.5X0.3=0.15 (0.5-naxevari naka-

dis energiaa), maSin amas daemateba Semdgomi manis 

egk, anu  0.35X0.3=0.105 da am ubanze, am momentSi 

energiis gamoyenebis jamuri koeficienti miaRwevs 

0.255-s da a.S. magram, unda gaviTvaliswinoT is 

garemoeba, rom frTebi nawilobriv) )  avse-
ben lemniskataze moZraobiT mocul farTobs da 

amasTanave turbinis garTulebuli konstruqciis 

moxaxune zedapirebis mqone elementebSi (sakisre-

bi, mamkvriveblebi, da a. S.) gazrdilia danakargebi, 

Sesabamisad turbinis energiis gamoyenebis mTliani 

koeficienti miaRwevs 0.5-s. 

turbinis ZiriTadi elementebis geometriuli 

zomebis da simZlavris gaangariSeba: rogorc vTqviT, 

turbina “argo”-s TiToeuli manis da qveSesxmiTi 

borbalis moqmedebis principi erTi da igivea. aseve 

cnobilia, rom qveSesxmiTi borbalis mqk (energiis 

gamoyenebis koeficienti) udris ≈0.2-s da es miiR-

weva im SemTxvevaSi, rodesac qveSesxmiT borbalze 

moqmedi hidrodinamikuri Zalis formirebaSi monaw-

ileobs dinebis siCqaris 2/3 nawili, frTa ki moZ-

raobs 1/3V siCqariT. es siCqare miviRoT manebis 

(Tavakebis) turbinis RerZis mimarT gadataniTi 

brunvis optimalur xazovan siCqared.  

samkuTxedebis msgavsobidan gamomdinareobs (ix. nax. 7)

   ,              (1)

sadac   - kbilanas 20,  turbinis RerZis 

mimarT, gadataniTi brunviTi moZraobis xazovani 

siCqarea, m/wm; R - manis radiusi, m; r - manZilia 

turbinis centridan kbilanamde 20. 

manis fardobiTi brunvis (sakuTari RerZis 

garSemo) kuTxuri siCqare

 ,              (2)

sadac   - kbilanas 20 radiusia; frTaze 

dawnevis centris, manis RerZis mimarT, xazovani moZ-

raobis siCqare ,  sadac H manZilia 

frTaze dawnevis centridan manis RerZamde da gan-

isazRvreba mdinaris siRrmis mixedviT; dawnevis 

centris siCqaris mixedviT vadgenT lemniskataze 

frTis moZraobis siCqares .  .
naxazze 7 gamosaxuli siCqareTa samkuTxedidan 

gveqneba

  .  (3)

jamuri siCqaris gamoTvlis Semdeg vadgenT fr-

Taze moqmed hidrodinamikur Zalas

   ,          (4)

sadac 𝑆 - frTis farTobi, Sesabamisad marjvena 
mxares gveqneba:

sasargeblo simZlavre  da

fuWad daxarjuli simZlavre .

  

simZlavre marcxena mxares  naxazze 7 gamosaxu-
li siCqareTa samkuTxedidan toli iqneba

         
°

,            (5)

sadac  -  ieriSis kuTxe; xolo

 - lemniskataze frTis moZraobis 

siCqare, m/wm. 

Sesabamisad hidrodinamikuri Zala gamoiTvleba 

damokidebulebiT

;.         (6)
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sasargeblo simZlavreebi:

 da . 
  

jamuri sasargeblo simZlavre toli iqneba 

        (7)

nakadis dawnevis gazrdis mizniT turbina 

SeiZleba aRWurvili iyos SemkrebiT. TavakebSi 5 

kbilanebis damatebiT da maTi SeTanwyobis kombi-

naciebiT SesaZlebelia gaizardos frTebis raode-

noba ise, rom aviciloT Tavidan maTi TiTistarebis 

gadakveTa, da maTi moZraobis traeqtoria darCes 

naxazze 3 gamosaxuli sivrculi rviani.
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nax. 7. Tavisuflad dinebadi mrgvali turbina-tumbos frTebze moqmedi nakadis mdgenelTa siCqa-nax. 7. Tavisuflad dinebadi mrgvali turbina-tumbos frTebze moqmedi nakadis mdgenelTa siCqa-

reTa samkuTxedebireTa samkuTxedebi

forsmaJoruli situaciis SemTxvevaSi (xan-

grZlivi wvimis an Tovlis intensiurad dnobis 

Sedegad adidebuli mdinare), gadamwodebis saSuale-

biT, sinqronulad amoqmeddeba orive sayrdenze da-

montaJebuli jalambari 12 (kveba akumulatoridan) 

da moxdeba turbinis muSaobisaTvis optimalur si-

maRleze aweva an daweva.

mekvalsaTbures jixurSi montaJdeba signal-

izacia, romelic amoqmeddeba frTebis motivtive na-

tanisagan gaWedvis SemTxvevaSi, rasac unda mohyves 

momxmareblebis swrafi reagireba.

radganac turbina mcire manZiliT iqneba daSo-

rebuli momxmareblebisagan, amdenad gaadvilebuli 

iqneba misi muSaobisadmi Tvalyuris devneba. aseve, 

Tvalyuri unda miedevnos meteocnobebs radio-

televiziiT an uSualo dakvirvebiT.

natansaWeris SemTxvevaSi frTebze mimwydomi na-

kadis siCqaris mniSvnelovani Semcireba. natansaWer-

ze natanis dagroveba, Sedegad winaaRmdegobis Zalis 

gazrda da natansaWeris mowyvetisa da misagan dan-

adgaris walekvis didi albaToba.

zemoT mocemuli SedarebiTi angariSidan gamom-

dinare, lemniskopteris ZiriTadi upiratesobaa misi 

simsubuqe, gabarituli zomebis simcire da mdinaris 

siganis sruli da efeqturi aTviseba. amasTanave 

SemoTavazebuli turbina mkacr higienur pirobebs 

akmayofilebs (wyalTan mxolod frTebia SexebaSi), 

ris gamoc sasmeli wylis sistemaSi misi eqsplua-

tacia nebadarTuli iqneba.

saTburis mosawyobad vargisi miwis nakveTi, ro-

gorc wesi, mdebareobs SedarebiT dabal vake adg-

ilze, Sesabamisad mis siaxloves mdinaris dinebis 

siCqarec dabalia; amitom mxolod SemoTavazebuli 

turbiniTaa SesaZlebeli raime mniSvnelovani sim-

Zlavris moxsna, mdinaris siCqaris gazrdis mizniT 

misi kalapotis Sesacvlelad saWiro samuSaoebis 

Catarebis gareSe.

saTburisa da eleqtrosadguris saerTo xedi 

naCvenebia naxazze 4. saTburis konstruqcia ele-

qtroenergiiT maragdeba akinZuli turbinebis siste-

mis saSualebiT, romelSic calkeuli turbinebi 

erTmaneTisagan dacilebulia sxvadasxva  manZiliT 

da qmnian erTian energetikul kompleqss. sarwyavi 

wylis amosaRebad ki gankuTvnilia xelsayrel adg-
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ilze ganlagebuli akinZuli turbina.

moxdeba ra, pirveli akinZuli mravalseqciani 

turbinis mier mdinaris SerCeuli ganivkveTis (um-

jobesia sasaTbure meurneobasTan siaxloves) kine-

tikuri energiis mniSvnelovani nawilis aTviseba, 

mdinare bunebrivia ganagrZobs svlas da garkveul 

distanciaze srulad aRidgens pirveli turbinis 

gavlis Semdeg dakargul kinetikur energias.Aaq 

mdinaris nakadi aamoqmedebs meore akinZul tur-

binas da a.S. Sesabamisad moxdeba mdinaris nakadis 

rogorc ganivi aseve grZivi aTviseba. kompleqsuri 

turbinis montaJs da demontaJs, treningebis gaT-

valiswinebiT, Tavisuflad ganaxorcielebs saT-

buris ori arakvalificiuri ZiriTadi muSa (me-

kvalsaTbure) yovelgvari damxmare mowyobilobis 

gamoyenebis gareSe. 
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ГОНГАДЗЕ Т.А., БЛИАДЗЕ С.Н., 
ГОБЕДЖИШВИЛИ Е. Г., КУПАТАДЗЕ Д. Г.
СНАБЖЕНИЕ ТЕПЛИЧНЫХ ХОЗЯИСТВ 
ВОЗОБНОВИВШИЙСЯ ЕНЕРГИЕЙ 

В труде рассмотрен вопрос является обустройство 
индивидуальных тепличных хозяйств на Южно-
грузинском нагорье и в других регионах с низкой 
среднегодовой температурой. Функционирование 
производится на возобновляемой энергии (в 
частности кинетической энергии естественного 
движения реки). Вместе с тем осуществляется 
некоторое увеличение скорости течения, без 
особенных материальных и трудозатрат, кроме 
установки опор на обоих берегах реки.

GONGADZE T., BLIADZE S., GOBEJISHVILI E., 
KUPATADZE D.
PROVIDING THE GREENHOUSE FARMS WITH 
RENEWABLE POWERSUPPLY 

The paper discusses the question concerning the 
provision of the individual greenhouse farms with 
renewable powersupply in the mountainous regions 
of South Georgia and the opportunity of getting the 
power supply from the river. The acceleration of the 
natural flow of water in the river is  possible by the 
artificial narrowing of the flow in the places of the 
action of a thruster jet, and this is attainable without 
performing any additional work except the installation 
of supports
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akad. doqroti S. malaSxia

Toriumi - momavlis energetikuli uzrunvelyofis resursi

naSromSi ganxiluliaATanamedrove pirobebSi naSromSi ganxiluliaATanamedrove pirobebSi 

da momavalSi energetikuli resursebis maRalefeq-da momavalSi energetikuli resursebis maRalefeq-

tur wyaroebze zrdadi moTxovnebis sakiTxi da al-tur wyaroebze zrdadi moTxovnebis sakiTxi da al-

ternatiuli saSualebebis moZiebis aucileblobis ternatiuli saSualebebis moZiebis aucileblobis 

Sesaxeb. am kuTxiT ganxilulia element Toriumis Sesaxeb. am kuTxiT ganxilulia element Toriumis 

gamoyenebis perspeqtivebi; gaanalizebulia misi didi gamoyenebis perspeqtivebi; gaanalizebulia misi didi 

energetikuli SesaZleblobebi; dadebiTi da susti energetikuli SesaZleblobebi; dadebiTi da susti 

mxareebi; misi gamoyenebis perspeqtivebi, rogorc en-mxareebi; misi gamoyenebis perspeqtivebi, rogorc en-

ergetikaSi ise saavtomobilo sawvavad; Ddasmulia ergetikaSi ise saavtomobilo sawvavad; Ddasmulia 

sakiTxi saqarTveloSi Toriumis resursebis daZiebis sakiTxi saqarTveloSi Toriumis resursebis daZiebis 

da Seswavlis aucileblobis Sesaxeb.da Seswavlis aucileblobis Sesaxeb.

Tanamedroveoba,  da miT ufro momavali, moiTxovs 

energiis axal, efeqtur, iaf da sufTa wyaroebs. 

am amocanis gadawyvetisaTvis praqtikaSi gamoiye-

neba sxvadasxva saxis sistemebi. AaseTebia, mzis 

koleqtorebi,qaris eleqtrosadgurebi, romlebic 

uzrunvelyofen mzis da qaris energiebis gardaqm-

nas eleqtrulSi. Mmagram es sistemebi dakavSire-

bulia e.w. gafantuli energiebis koncentrirebas-

Tan da miuxedavad maTi ekologiuri efeqturo-

bisa, energetikuli kuTxiT naklebad efeqturebia 

da gamiznulni arian calkeuli individualuri 

obieqtebis uzrunvelyofisaTvis.Ddidi samrewve-

lo moTxovnebis dakmayofilebisaTvis aucilebelia 

koncentrirebuli energiebi, e.i. energia romlis 

simkvrive maRalia, xasiaTdeba didi simZlavreebiT, 

raTa SeZlos mZlavri momxmarebelis energetiku-

li uzrunvelyofa. amasTan SesaZlebeli unda iyos 

energotevad obieqtamde mniSvnelovan manZilebze 

gadacema, xasiaTdebodes naklebi danakargebiT da 

garemoze ekologiuri zemoqmedebis simsubuqiT. 

Tanamedrove pirobebSi mecniereba gvTavazobs be-

vri aseTi mimarTulebis teqnologiebs arsebuli 

atomuri eleqtrosadgurebis nacvlad. erT-erTi 

aseTi gzaa Toriumis gamoyeneba energiis wyarod 

specialur reaqtorebiT aRWurvil eleqtrosad-

gurebSi. Toriumi erT-erTi radiaqtiuli elemen-

tia, romelic aRmoCenili iqna ufro adre vidre 

gaCnda mcneba “radioaqtiuroba”. 1815 wels Sved 

mecniers i. berciliuss gadasces saanalizod iSvi-

aTi minerali. man masSi aRmoaCina TiTqosda manamde 

ucnobi axali elementis Jangeuli da mas Toriumi 

uwoda, skandinaviur RvTaebis pativsacemad.Mmagram 

aRmoCnda, rom man Secdoma dauSva da mxolod aTi 

wlis Semdeg daadgina, rom es iyo ara axali el-

ementi, aramed cnobili itriumis fosfati. mxolod 

sami wlis Semdeg mas gamougzavnes norvegiidan iS-
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viaTi minerali, romelsac dRes torits (ThSiO4) 
uwodeben da Seicavs 77 procent Toriumis orJangs 

(ThO4). mecnieri darwmunda, rom es orJangi aris 
axali elementis naerTi da mas miekuTvna ukve arse-

buli saxeli Toriumi. sufTa saxiT i. berceliusma 

Toriumi ver gamoyo.Ees moxda mxolod naxevari 

saukunis Semdeg, rodesac 1882 wels aseve cnobilma 

Svedma mecnierma, qimikosma lars nilsonma SeZlo 

sufTa Toriumis miReba. Toriumi ganekuTvneba ra-

diaqtiuri elementebis rigs, misi adgili mendelee-

vis sistemaSi Setanilia 90 nomriT, molekuluri 

woniT 232 da ganekuTvneba aqtinoidebs. Toriumis 

radiaqtiuroba dadgenili iqna mxolod 1898 wels 

erTdroulad da erTmaneTisagan damoukideblad ma-

ria skladovskaia-kiuris da herbert Smidtis mier.

Aaqve kiuri aRniSnavda, rom Toriumis aqtiuroba 

aWarbebda uranisas, magram Toriumis radiaqtiuroba 

amave dros Tavisebri da gansxvavebuli iyo.

SemdgomSi aRmoCnda, rom Toriumis damateba 

rkinisa da spilenZis SenadnobebSi iwvevs maTi 

simtkicis zrdas, aseve is mniSvnelovnad zrdis am 

Senadnobebis temperaturul gamZleobas da mniS-

vnelovani adgili ukavia aviaciaSi da raketm-

SeneblobaSi. amJamad Toriumi gamoiyeneba, rogorc 

katalizatori organuli sinTezisa da navTobis 

krekingis procesebSi, aseve naxSiridan Txevadi saw-

vavis misaRebad.

radiaqtiuroba Toriumis mniSvnelovani Tvisebaa. 

misi am Tvisebebis pirvelma kvlevebma moulodneli 

Sedegebi gamoiRo. Toriumis radiaqtiuroba xasiaT-

deba aramdgradobiT. kerZod is SeiZleba gamqraliyo 

karis gajaxunebisas an ubralod eqsperimentatoris 

cxviris daceminebisasac ki.Ees movlena pirvelad 

SeniSnes e. rezerfordma da r. ouensma. maT aR-

moaCines, rom oTaxis ganiavebiT Toriumis radia-

qtiurobisgan araferi ar rCeboda. dadgenili iqna, 

rom Toriumis radiaqtiuri daSlisas warmoiSveba 

misi emanacia da mas toroni uwodes. amJamad is 

cnobilia, rogorc izotopi radoni - 220.

SemdgomSi aqve,  1902 wels, f. soddis mier ga-

moyofili iqna Toriumis marili da kidev erTi ra-

diaqtiuri produqti Torium-X, romelic fiqsird-

eba yvelgan sadac aris Toriumi, magram Toriumidan 

misi mocilebis Semdeg misi gamosxivebis intensi-

uroba mkveTrad mcirdeba da TiTqmis oTx dReSi 

naxevrdeba, SemdgomSi ki mcirdeba geometriuli 

progresis kanoniT. dadginda, rom Torium-X, aris 

xanmokle arsebobis izotopi radoni-224. misi am 

Tvisebis safuZvelze iqna fizikaSi Semotanili nax-

evrad daSlis periodi. droTa ganmavlobaSi dadge-

nili iqna Toriumis gardaqmnis mravali produqti, 

romelic Seswavlili iqna e. rezerfordis mier 

da formulirebuli iqna radiaqtiuri gardaqmnebis 

kanoni. 1903 wels mecnierma warmoadgina Toriumis 

bunebrivi radiaqtiuri daSlis sqema. is aRmoCnda 

sakmaod didi ojaxis mamamTavari Torium-232, ki 

am ojaxis  ZiriTadi warmomadgenelia. misi nax-

evraddaSlis periodi 13,9 miliardi welia, xolo 

danarCeni izotopebis arsebobis dro Seudareblad 

mcirea. maT Soris yvelaze xangrZlivi sicocx-

liT xasiaTdeba mezoTorium - I (radon-228) 6-7 

weli. umetesi izotopebis sicocxlis xangrZlivo-

ba aRiricxeba dReebiT da saaTebiT. Torium-232-is 

daSlis bolo produqtia tyvia-208. 

daSlis siCqaris mudmivoba da amave dros izo-

topebis da ZiriTadi saxeobis erTdroulad ar-

sebobam mineralebSi Seqmna piroba, rom jer kidev 

1904 wels pier kiuris gamoeTqva mosazreba, rom am 

movlenebiT SesaZlebeli iyo qanebis geologiuri 

asakis dadgena.

Toriumis praqtikuli gamoyenebis Sesaxeb, bevri 

urTierTsawinaaRmdego mosazreba arsebobs. erT-er-

Tia is, rom misi mopoveba da gadamuSaveba teqnolo-

giurad ufro rTulia uranTan SedarebiT, Sesabami-

sad TviTRirebulebac metia, moiTxovs specialur 

reaqtorebs da sxva. Mmagram teqnologiebis ganvi-

Tareba da isic, rom misi maragebi dedamiwaze ram-

denjerme aWarbebs uranisas, gansakuTrebiT zrdis 

mis mimarT interess.

Toriumi sakmaod gavrcelebuli elementia.Mmisi 

arseboba dedamiwis garda dafiqsirebulia, rogorc 

mTvaris, aseve marsis gruntebSi.Mmisi soliduri 

maragebi SesaZlebels xdis, rom is ganxiluli iqnes 

rogorc sawvavi resursi Tanamedrove eleqtrosad-

gurebSi.

Toriumi dafiqsirebulia 120-ze met miner-

alSi. is yovelTvis Sedis iSviaT miwa elemente-

bian saxeobebSi da warmoadgenen misi miRebis erT-

erT wyaros. dedamiwis qerqSi Toriumis saSualo 

Semcveloba Seadgens 8-13 gr/t-ze. Mmagmatur qaneb-

Si misi Semcveloba icvleba mJave qanebSi-18 gr/t-

dan tuteebSi 3 gr/t-mde. Toriumis mniSvnelovani 

raodenoba grovdeba pegmatitur da postpegmati-

turi procesebis Sedegad. amasTan misi raodenoba 

izrdeba qanebSi kaliumis Semcvelobis zrdisas. 

Toriumi xasiaTdeba migraciiT hidroTermalur xs-

narebSi da fiqsirdeba karnalituri uran-Toriumis 

da diopidur orTitSemcvel sabadoebSi. aq mTa-

var mineralebs warmoadgenen monacituri silebi da 

feritoritebi. Toriumi grovdeba aseve zogierT 

sabadoze ferotoritebSi an warmoqmnis mineralebs, 

romlebic Seicaven titans, urans da sxva. Sedis 

rogorc minarevi TiTqmis yvela qarsebSi (flogo-

piti, muskoviti da sxva), romlebic granitis qan-

warmomqmneli mineralebia. amdenad granitis zogi-

erTi sabado SeiZleba gamouyenebadi iyos samSene-

blo masalebis warmoebaSi. 

mecnierTa garkveuli jgufi aRniSnavs To-

riumis upiratesobas, rogorc sawvavisa birTvuli 

eleqtrosadgurebisaTvis da amtkicebs is imiTaa 

Rirebuli, rom reaqtorebi Toriumis sawvavze 

gamoimuSaveben igive energias, rogorc urani im 

gansxvavebiT, rom Toriumis reaqtorebs praqtiku-

lad ar gaaCniaT narCenebi.Mmisi raodenoba miwode-

buli sawvavis 1 %-ze naklebia, amasTan Toriumis 

reaqtorebi ar gamoyofen СО
2
-s. cnobilia,  rom 
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uranis reaqtoris narCenebis toqsikurobas inar-

Cuneben TiTqmis 10 aTasi weli, xolo Toriumis 

reaqtoris is umniSvnelo narCeni 200 wels. 

Toriumis reaqtorebi ise aris mowyobili, rom 

maTSi SeiZleba daiwvas dagrovebuli narCenebi 

uranis reaqtorebidan.

am reaqtorebis upiratesobaa misi didi us-

afrTxoeba. isini ar dnebian. Toriumi ar SeiZleba 

gamoyenebuli iqnas atomuri iaraRis Sesaqmnelad,  

radgan is ver uzrunvelyofs jaWvur reaqcias spe-

cialur kondiciebis gareSe da amdenad, saWiroebis 

SemTxvevaSi, misi daSla reaqtorSi wydeba avto-

maturad. rogorc koncentrirebuli energiis wyaro, 

didi yuradRebis qveS aRmoCnda Toriumi saavtomo-

bilo Zravebis konstruqciebSi. dRevandeli dReisT-

vis miCneulia, rom dedamiwaze moZraobs miliard av-

tomobilze meti, romlebic Tavis mxriv uzarmazar 

zians ayenebs dedamiwis ekologias.

kompania “Laser Power Systems (LPS)” konek-

tikutidan muSaobs axali sistemis Zravaze, rom-

lis sawvavad iyeneben Toriums. Toriums gaaCnia 

didi simkvrive da SeuZlia warmoqmnas didi siT-

buri energia.Eeqspertebis daskvniT mxolod 1 grami 

Toriumi Seicavs imden energias ramdensac 28 aTasi 

litri benzini da 8 grami liToni sakmarisi iqneba 

imisaTvis, rom Cveulebrivi avtomobili uzrunve-

lyofili iqnes sawvaviT mTel eqspluataciis ganma-

vlobaSi. eqspertebi amtkiceben, rom energiis wyaro 

xasiaTdeba mcire, TiTqmis nulovani CO2-is gamonay-
ofiT, rac dadebiTad moqmedebs dedamiwaze siTburi 

efeqtebis mavne zegavlenis Semcirebaze.

saqarTveloSi Toriumis arsebobis Sefaseba sa-

Tanado profesiul doneze ar ganxorcielebula, ma-

gram arsebobs maxasiaTeblebi da winaswari monace-

mebi aRniSnuli liTonis lokalizaciis adgilebis 

Sesaxeb. vinaidan yvela monacemi arsebobs imisaTvis, 

rom Toriumi miCneuli iqnes rogorc momavlis en-

ergetikuli problemebis gadaWris wyarod. amdenad 

mizanSewonilad migvaCnia, rom gaCndes aRniSnuli 

elementis mimarT saxelmwifoebrivi interesi, ganx-

orcieldes Sesabamisi kvlevebi da dadgenili iqnas 

misi maragebi.
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МАЛАШХИЯ Ш.С.
ТОРИЙ - РЕСУРС ЭНЕРГЕТИЧЕСКОГО 
ОБЕСПЕЧЕНИЯ БУДУЩЕГО

В работе рассмотрены проблемы обеспечения 
современности и будущего энергетическими ре-
сурсами, особенно о потребности в их высокоэф-
фективных источниках, а также о необходимости 
изыскания альтернативных средств. С этой точки 
рассмотрена перспектива использования элемен-
та тория. Проанализированы его положительные 
и слабые стороны, перспективы его применения в 
энергетике также, как и автомобильного топлива 
будущего. Рассматривается вопрос разведки и изу-
чения ресурсов тория в Грузии.

MALASHKHIA   Sh.
THORIUM-ENERGY RESOURCE 
OF FUTURE

The problems of energy security are discussed, 
in the growing demand for high-energy Sources, on 
ways to find alternative means. In this regard, the 
perspectives of the use of elemental Thorium are 
discussed, analyzed by its energy capabilities, positive 
and weaknesses, perspectives for use as energy and 
motor fuel. There is question about the need for 
investigation and study of the resources of the thorium 
in Georgia.
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akad. doqtori S. malaSxia

agromineraluri resursebis bazaze warmoebuli 
organo-mineraluri da bioorganomineraluri sasuqebi, 
rogorc geoekologiuri usafrTxoebis faqtori

naSromSi ganxilulia dedamiwis ekologi-naSromSi ganxilulia dedamiwis ekologi-

uri wonasworobis mdgomareobaze moqmedi faq-uri wonasworobis mdgomareobaze moqmedi faq-

torebi. SedarebiT axali samecniero mimarTulebis torebi. SedarebiT axali samecniero mimarTulebis 

geoekologiis poziciidan geoekologiis problemeb-geoekologiis poziciidan geoekologiis problemeb-

Si gamoyofilia mimarTuleba dedamiwis (liTosfe-Si gamoyofilia mimarTuleba dedamiwis (liTosfe-

ros) yvelaze zeda Sris niadagis eqspluataciisas ros) yvelaze zeda Sris niadagis eqspluataciisas 

da resursuli potencialis gamoyenebis Sedegad da resursuli potencialis gamoyenebis Sedegad 

warmoqmnili problemebi da maTi daregulirebis warmoqmnili problemebi da maTi daregulirebis 

saqmeSi kompleqsuri humusuri organomineraluri saqmeSi kompleqsuri humusuri organomineraluri 

sasuqebis roli; ganxilulia maTi niadagze zemo-sasuqebis roli; ganxilulia maTi niadagze zemo-

qmedebis meqanizmi da misi dadebiTi mxareebi; mo-qmedebis meqanizmi da misi dadebiTi mxareebi; mo-

cemulia humusuli naerTebis miRebis resursuli cemulia humusuli naerTebis miRebis resursuli 

SesaZleblobebi saqarTveloSi da SesaZlo teqnolo-SesaZleblobebi saqarTveloSi da SesaZlo teqnolo-

giebis SemuSavebis aucileblobis sakiTxebi.giebis SemuSavebis aucileblobis sakiTxebi.

dedamiwis rogorc erTiani sistemis wonasworo-

bis mdgomareobaze mravali faqtori moqmedebs, maT 

Soris liTosferos da biosferos urTierTqmedeba 

adamianis socialur-ekonomikuri funqcionirebis 

gaTvaliswinebiT. liTosferos funqciaTa urT-
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ierTzegavlenis xarisxis da gamovlenis Sedegebis 

Seswavla geoekologiis, rogorc SedarebiT axali 

samecniero mimarTulebis sferos warmoadgens.  

miuxedavad terminologiuri uTanxmoebisa, misi dan-

iSnulebis ZiriTadi Sinaarsi zogadad da ZiriTadi 

debulebebi, rogorc samecniero disciplinisa, mdgo-

mareobis SemdegSi: is emyareba sami sabunebismetyve-

lo disciplinis, geologiis, biologiis, geografiis 

da erTi sazogadoebrivi disciplinis ekonomikis 

principebis erTianobas. geoekologia Tanabrad 

ganixilavs bunebriv procesebs da movlenebs, ro-

gorc liTosferul procesebs, romlebic zemoqmede-

ben biosferoze, aseve biosferul procesebze, da 

urTierTqmedeben liTosferosTan. antropogenuri 

(teqnogenuri) procesebi ganixileba biosferosTan 

erTad adamianuri populaciis gansakuTrebuli 

specifikaciiT, biologiuri (bunebrivi) da social-

uri (sazogadoebrivi) aspeqtebiT. 

liTosferos (misi zedafenis), rogorc global-

uri sistemis funqcias masSi mimdinare antropogen-

uri da bunebrivi procesebiT warmoadgens sicocx-

lis 'uzrunvelyofa, rac gansazRvravs Tanamedrove 

sazogadoebis da aseve mTeli cxoveluri da mcena-

reuli samyaros arsebobas da ganviTarebas. 

geoekologiis, rogorc samecniero mimarTule-

bis, problemebi iTvaliswinebs adamianis funqcioni-

rebis Tanmdevi procesebis gamovlenis zemoqmedebis 

xarisxis Seswavlasa da damcavi RonisZiebebis 

gamomuSavebas. am mxriv erT-erTi mniSvnelovani 

mimarTulebaa dedamiwis (liTosferos) yvelaze 

zeda Sris niadagis eqspluataciis da mdgomareo-

bis Seswavla da dacviTi RonisZiebebis SemuSaveba. 

liTosferos konkretuli nawilis resursuli 

potenciali mWidrodaa dakavSirebuli regionis 

konkretuli komponentebis gamoyenebis doneze.

niadagze xangrZlivi, sistemuri da maT Soris 

antropogenuri zemoqmedeba iwvevs misi nayofi-

erebis daqveiTebas, masSi organuli naerTebis ma-

sivebis Semcirebas, rac niadags gamousadegars xdis. 

xdeba maTi nawilis sruli degradacia, sxvadasxva 

saTesi miwebis erozia. es ki Tavis mxriv iwvevs 

sasargeblo farTobebis Semcirebas da Sesabamisad 

ekologiuri pirobebis gauaresebas. Sesabamisad, aq-

tiuri xdeba axali ekologiurad sufTa, unarCeno 

teqnologiebi, organuli, organo-minera-luri da 

bioorgano-mineraluri sasuqebis miReba arsebuli 

organuli da teqnologiuri resursebis bazaze.

kompleqsuri humusuri organo-mineraluri sa-

suqebi es aris axali saxeoba, romelic warmoadgens 

iseTi elementebis nakrebs, romelic aucilebelia 

mikromolekulebis agroqimiur procesSi, romelTa 

Semadgenloba da komponireba SeiZleba vcvaloT da 

SevufardoT konkretul pirobebs da niadags.

rogorc cnobilia, cocxali ujredisagan gan-

sxvavebiT, romelSic biopolimerebis sinTezireba 

xorcieldeba genetikuri kodis Sesabamisad, humi-

fikaciis procesSi ar arsebobs raime dadgenili 

programa. amdenad sawyis biomolekulaTa SedarebiT, 

SesaZlebelia warmoiqmnas nebismieri naerTi, ro-

gorc martivi, aseve rTuli. warmoqmnili produqti 

SesaZlebelia isev CaerTos sinTezis an daSlis 

reaqciaSi da procesma SeiZleba miiRos praqtiku-

lad uwyveti saxe.

humusuri nivTierebebi warmoadgenen maRal-

molekulur muqad Seferili nivTierebebis gan-

sakuTrebul jgufs, romlebic warmoiqmnebian 

mcenareuli da cxoveluri narCenebis gardaqmnis 

Sedegad. humusi es ara mxolod ubralod cxovelu-

ri da mcenareuli narCenebia, aramed isini dedami-

wis mineraluri naerTebis da mcenareuli safaris 

erToblivi evoluciuri funqcionirebis produqts 

warmoadgenen. humusuri nivTierebebi zemoqmedeben 

mcenareebze, uSualod warmoadgenen ra maTi miner-

aluri kvebis wyaros. garda amisa, humusur nivTiere-

bebs SeuZliaT imoqmedon mcenarebze iribad, e.i. imo-

qmedon niadagis fizikur-meqanikur, fizikur-qimiur 

da biologiur Tvisebebze. zemoqmedeben ra niadagze 

kopmleqsurad, isini aumjobeseben mis fizikur-qi-

miur da biologiur maxasiaTeblebs. amasTan erTad, 

isini asruleben produqtiul funqcias, akavSireben 

ra mZime metalebs, radionukluklidebs da organul 

toqsikatebs, riTac xels uSlian maT moxvedras 

mcenareebSi.  

amdenad, zemoqmedeben ra niadagze, zemoqmedeben 

mcenareebze, riTac ganapirobeben maT aqtiur zrdas 

da ganviTarebas. 

bolo periodSi ikveTeba mimarTuleba, romelic 

ganixilavs mcenareebs, rogorc heterotrofebs, rom-

lebic ikvebebian uSualod humusuri nivTierebebiT. 

humusur nivTierebebs SeuZliaT hormonaluri ze-

gavlena moaxdinon mcenareebze da amiT ganapiro-

bon misi zrdis stimulireba, e.i. ikveTeba humusuri 

nivTierebebis saerTo bioqimiuri da ekologiuri 

funqciebi da maTi zemoqmedeba mcenareebze. esenia:

 akumuliaciuri – Tviseba, daagrovos kvebis 

elementebi, naxSirwylebis, aminomJavebis sru-

li maragi sxvadasxva garemoSi;

 transportuli – warmoqmnan kompleqsuri 

organomineraluri naerTebi liTonebTan da 

mikroelementebTan, romlebic aqtiurad mi-

grireben mcenareebSi;

 maregulirebeli – Tviseba, moaxdinos niada-

gis Seferilobis formireba da uzrunvely-

on mineraluri kvebis regulireba, kaTionuri 

mimocvla, buferoba, Jangva-aRdgeniTi proce-

sebi niadagSi;

 proteqtoruli -  Tviseba, romliTac to-

qsikuri nivTierebebis da radionukleidebis 

sorbciiT zRudaven maT moxvedras mcenaree-

bSi.

humusebi warmoadgenen fiziologiurad aqti-

ur nivTierebebs. isini cvlian ujreduli membra-

nis SeRwevadobas, aaqtiureben fermentebs, iwveven 

sunTqvis stimulirebas, cilebisa da naxSirwylebis 

sinTezs. aseve isini ar aZleven azotovan da kali-

umian sasuqebs saSualebas gamoirecxon niadagidan 
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da xels uwyoben, rom moxdes ZiriTadi mkvebavi el-

ementebis dozirebuli miwodeba. amasTan maTSi 70 

% organikisa da 30 % mineraluris Sefardebisas, 

uzrunvelyofs rom ar moxdes sasuqebis zedoz-

ireba, xels uSlis niadagSi nitratebis dagrovebas.

saqarTvelos masStabiT aRniSnuli saxeobis sa-

suqebis warmoebisaTvis mniSvnelovani mineraluri da 

organuli nedleulis resursi arsebobs. am mxriv 

SeiZleba gamoiyos torfis sabadoebi, axalcixis 

mura naxSiris sabado, tyibulis qvanaxSiris mrewv-

elobis narCenebi, lignitis gamovlinebebi, arasam-

rewvelo mniSvnelobis mqone qvanaxSiris sabadoebi, 

glaukonitebi, fosforitebi, kaliumisSemcveli mind-

vris Sahtebi, traqitebi, ceoliTebi da sxva.

organo-mineraluri sasuqebis miRebis teqnolo-

giis safuZvels warmoadgens nedleulis (kaus-

tobiliTebi) fizikur-qimiuri destruqtirebis 

momenti, romlis drosac adgili aqvs organuli 

nedleulis grZeli molekulebis intensiuri daS-

la-gaxleCas ufro mcire nawilebad. gawyvetili 

molekuluri kavSirebis boloebze warmoiqmnebian 

radikalebi. erTdroulad destruqtirebis dros 

gamoyenebul wyalSi warmoiqmneba hidroqsiduri 

jgufebi da wyalbaduri radikalebi, romlebic 

organul radikalebTan SeerTebiT warmoqmnian sx-

vadasxva naxSirwyalbadovan naerTebs.

organo-mineraluri sasuqebis miRebisas kausto-

biliTebis aqtivaciisaTvis, rogorc wesi, gamoiyeneba 

qimiuri komponentebi. magram aqtivacia SesaZlebelia 

biologiuri nivTierebebiT. am mizniT SeiZleba gam-

oyenebuli iqnas sxvadasxva biologiurad aqtiuri 

nivTierebebi an maTi warmoebis narCenebi, romle-

bic iwveven biologiuri aqtiurobis mkacr zrdas 

niadagSi. igive roli SeiZleba Seasrulos kaus-

tobilitebis gardaqmnisas maT masaSi mikroorga-

nizmebis an fermentebis sufTa kulturebis Setanam.

aqtivizaciis biologiuri meTodi SeiZleba 

CaiTvalos yvelaze perspeqtiul mimarTulebad misi 

ekologiuri sisufTavis, fardobiTi simartivis da 

siiafis gamo.

organo-mineraluri da bioorgano-mineraluri 

sasuqebis sasargeblod sxva mravali argumentebis 

moyvanacaa SesaZlebeli, magram aq or ZiriTads 

SeiZleba gavusvaT xazi, esaa misi rogorc ekonomi-

kuri, aseve geoekologiuri efeqturoba. mineraluri 

sasuqebis qimiasa da teqnologias mravali aTuli 

wlis ganmavlobaSi ar ganucdia raime saxis kar-

dinaluri cvlilebebi, rogorc asortimentis aseve 

teqnikur-fizikur-qimiur-biologiuri monacemebis 

mxriv, amdenad SeiZleba iTqvas, rom mineraluri 

mimarTulebis sasuqebma Tavisi Tavi amowura.

rac Seexeba organo da organo-mineralur sasuqebs, 

isini uzrunvelyofen yvela im uaryofiTi movlenis 

dadebiT gadawyvetas, rac dakavSirebulia mineraluri 

saxeobebis gamoyenebasTan, amasTan gvaZleven saSuale-

bas davaskvnaT, rom Camoyalibebuli iqnas axali po-

litika ganviTarebisa, romelSic sinTezirebuli iqneba 

iseTi mniSvnelovani Semadgenloba, rogoricaa organ-

uli, organo-mineraluri sasuqebis, mkvebavi nivTiere-

bebis maRali fiqturi Semcveloba. fizikurad aqti-

uri nifia-iorobebis nedleulis da sasuqebis margi 

qmedebis koeficientebis maRali maCvenebeli, damagre-

buli fosforis, kaliumis, humusuri nivTierebebis 

mobilizacia da sxva, rac xels Seuwyobs niadagis 

nayofierebis aRdgenas, SenarCunebas da maRalmosav-

lianobis uzrunvelyofas.

organuli da organo- mineraluri sasuqebis 

warmoeba uzrunvelyofs nedleulis bazaSi CarTuli 

iqnas warmoebis da sayofacxovrebo naCenebis 

mravalricxovani saxeobis uzarmazari resursebi, rac 

Tavis mxriv xels Seuwyobs unarCeno teqnologiebis 

danergvasa da ganviTareba, romelic mimarTuli 

iqneba liTosferos yvelaze zeda am mniSvnelovani 

Sris (niadagis) cxovelmyofelobis SenarCunebisaken, 

saWiroebis SemTxvevaSi aRdgena da mudmivad 

funqciurad gamarTul mdgomareobaSi yofnisaTvis 

misi srulyofili parametrebiT. es ki mniSvnelovnad 

ganapirobebs liTosferos wonasworobas ekologiur 

pirobebis logikuri da globaluri masStabebiT da 

amasTan adamianuri populaciis jansaRi pirobebis 

uzrunvelyofas.
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МАЛАШХИЯ Ш.С.
ПРОИЗВОДИМЫЕ НА БАЗЕ 
АГРОМИНЕРАЛЬНЫХ РЕСУРСОВ 
ОРГАНОМИНЕРАЛЬНЫЕ И БИООРГАНО-
МИНЕРАЛЬНЫЕ УДОБРЕНИЯ, КАК ФАКТОР 
ГЕОЭКОЛОГИЧЕСКОЙ БЕЗОПАСНОСТИ

 
В работе рассмотрены факторы, влияющие 

на экологическое равновесие земли с позиции ге-

оэкологии, как нового научного направления. В 
проблемах геоэкологии выделе-но направление о 
состоянии самого верхнего слоя литосферы – по-
чвы, возникающие проблемы при ее эксплуатации 
и о роли комплексных гумусовых органоминераль-
ных удобрений в урегулировании этих проблем. 
Рассмотрены ресурсные возможности этих соеди-
нений в Грузии и вопросы необходимости разра-
ботки нужных технологий.
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MALASHKHIA SH.
ORGANIC MINERAL AND BIOORGANIC 
MINERAL FERTILIZERS PRODUCED ON THE 
BASIS OF AGRONOMICAL RESOURCES AS A 
GEOLOGY SAFETY FACTOR

The paper considers the factors influencing the 
ecological equilibrium of the earth from the position 

of geoecology as a new scientific direction. In problems 
of geoecology, a direction has been singled out about 
the state of the uppermost layer of the lithosphere-the 
soil, the problems encountered in its operation, and 
the role of complex humic organomineral fertilizers 
in the settlement of these problems. The resource 
potential of these compounds in Georgia and the need 
to develop the necessary technologies are considered.

uak 553.04

akad. doqtori i. nozaZe, akad. doqtori m. oTaraSvili,    
i. kvataSiZe, g. gamyreliZe 

rekomendaciebi wiaRiT sargeblobisTvis fiqsirebuli 
gadasaxadebis dawesebis mizniT

statiaSi ganxilulia sakiTxebi, Tu ra mniS-statiaSi ganxilulia sakiTxebi, Tu ra mniS-

vneloba eniWeba srulyofil sagasasaxado siste-vneloba eniWeba srulyofil sagasasaxado siste-

mas qveynis ekonomikuri ganviTarebisaTvis. kerZod, mas qveynis ekonomikuri ganviTarebisaTvis. kerZod, 

wiaRiT sargeblobisaTvis gadasaxadis iseTi formis wiaRiT sargeblobisaTvis gadasaxadis iseTi formis 

dawesebas, romelic uzrunvelyofs wiaRis racion-dawesebas, romelic uzrunvelyofs wiaRis racion-

alur gamoyenebasa da sasargeblo wiaRiseulis alur gamoyenebasa da sasargeblo wiaRiseulis 

udanakargo mopovebas. dReis mdgomareobiT saqarT-udanakargo mopovebas. dReis mdgomareobiT saqarT-

velos kanoniT „bunebrivi resursebiT sargeblobisT-velos kanoniT „bunebrivi resursebiT sargeblobisT-

vis mosakreblebis Sesaxeb“ mosakrebeli (gadasaxadi) vis mosakreblebis Sesaxeb“ mosakrebeli (gadasaxadi) 

dawesebulia ara mopovebuli sasargeblo wiaRiseu-dawesebulia ara mopovebuli sasargeblo wiaRiseu-

lis madanze (samTo masaze–aramadneuli sabadoeb-lis madanze (samTo masaze–aramadneuli sabadoeb-

isTvis), aramed mis Semadgenel calkeul komponen-isTvis), aramed mis Semadgenel calkeul komponen-

tebze, rac aSkara gaugebrobebs iwvevs sagadasaxado tebze, rac aSkara gaugebrobebs iwvevs sagadasaxado 

samsaxurTan mewarmis urTierTobisas. saxelmwifo samsaxurTan mewarmis urTierTobisas. saxelmwifo 

moxeleebs ki saSualebas aZlevs subieqturad mi-moxeleebs ki saSualebas aZlevs subieqturad mi-

udgnen sakiTxis gadawyvetas.udgnen sakiTxis gadawyvetas. statiaSi ganxilulia statiaSi ganxilulia 

magaliTi Tu ra uaryofiT gavlenas axdens  samTomagaliTi Tu ra uaryofiT gavlenas axdens  samTo 

mrewvelobis ganviTarebaze mineraluri resursebis mrewvelobis ganviTarebaze mineraluri resursebis 

mimarT aseTi damokidebuleba. statiaSi ganxilulia  mimarT aseTi damokidebuleba. statiaSi ganxilulia  

fiqsirebuli gadasaxadis gaangariSebis meTodi da fiqsirebuli gadasaxadis gaangariSebis meTodi da 

TvalsaCinoebisTvis ganxilulia magaliTebi.TvalsaCinoebisTvis ganxilulia magaliTebi.

rekomendebulia cneba „mosakreblis obieqtis“ 

axali redaqcia, radgan bunebaSi nebismieri saxis Ca-

reva iwvevs bunebrivi pirobebis Secvlas, romelsac 

Tan sdevs Sesabamisi arasasurveli procesebi.  sta-

tiaSi dasabuTebulia SemoTavazebuli sistemis upi-

ratesobebi arsebulTan, kerZod aRniSnuli meTodis 

gamoyenebiT gadasaxadebis daweseba uzrunvelyofs: 

sabadoebis racionalur (udanakargo) damuSavebas; 

wiaRidan amoRebuli madnis raodenobis gazomvis 

xelmisawvdomobas; saxelmwifo xazinaSi damate-

biTi Semosavlebis miRebis uzrunvelyofas, erTi 

SexedviT mizeruli tarifebis dawesebis fonze.

srulyofili sagadasaxado sistema ekonomikis 

mdgradi ganviTarebis erT-erTi ZiriTadi berketia. 

Tumca, mineralur resursebTan mimarTebaSi, es ber-

keti ratomRac Casolilia da samTamadno dargis 

ganviTarebas amuxruWebs.

Cveni mizania wiaRiT sargeblobisaTvis fiqsire-

buli gadasaxadis dawesebis mizniT rekomendaciebis 

SemuSaveba. DdReis mdgomareobiT saqarTvelos ka-

noniT “bunebrivi resursebiT sargeblobisTvis mo-

sakreblis Sesaxeb” mosakrebeli (gadasaxadi) dawe-

sebulia ara mopovebuli sasargeblo wiaRiseulis 

madanze (samTo masaze aramadneuli sabadoebisTvis), 

aramed mis Semadgenel calkeul komponentebze, rac 

aSkara gaugebrobebs iwvevs sagadasaxado samsax-

urebTan mewarmis urTierTobisas. saxelmwifo mox-

eleebs ki saSualebas aZlevs subieqturad miudgnen 

sakiTxis gadawyvetas.

erT patara magaliTzec naTlad Cans, Tu ra 

uaryofiT gavlenas axdens samTo mrewvelobis gan-

viTarebaze mineraluri resursebis mimarT aseTi 

damokidebuleba. magaliTad, imis gamo, rom licen-

ziis gamcemma organom “durnukis” bazaltis gamov-

lenaze Sps, “qarTul RorRis” saxelze gacemul 

licenziaSi Tavis droze ar daukonkreta sasarge-

blo wiaRiseulis (bazalti) saSen masalad gamoy-

enebis sfero (mosapirkeTebeli, saRorRe masala) 

licenziis dRevandel mflobels Sps “global 

transs” Semosavlebis samsaxurTan warmoeSva se-

riozuli problemebi. Tavis mxriv licenziis gam-

cemma, imis magier, rom operatiulad aRmoefxvra 

mis mierve daSvebuli xarvezi, sakiTxis ganxilva 

gadaamisamarTa maragebis saxelmwifo komisiaze 

(romlis Semadgenlobis 63 % saministros saja-

ro moxeleebi arian), xolo am komisiaze sakiTxis 

gasatanad wamouyena sruliad axali pirobebi, rom-

lebic licenziis pirobebSi Tavis droze gaweri-

li ar iyo. sagulisxmoa is faqti, rom 2014 wlis 

12 dekembers gaica axali licenzia #  1002197. 

14,91 heqtar farTobze #0000108 licenzirebuli 

obieqtis Crdilo dasavleT sazRvarze, imave Sps 

“global trans”-ze, sadac “mosapovebeli resur-

sis” saxeobad dasaxelebulia RorRi da ara sa-

RorRe masala (cnobilia, rom RorRi warmoiSoba 

am masalis gadamuSavebis Sedegad). miuxedavad 

imisa, rom orive SemTxvevaSi mcire sainformacio 

paketebis mixedviT (I p.6.8 da II p.9.6) sasargeblo 
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wiaRiseulis gamoyenebis sferod dasaxelebulia 

– I “mSeneblobaSi”, II “samSeneblo samuSaoebSi”. 

Ppirvel SemTxvevaSi gaSifrulia kidec, rom “ba-

zalti marneulis sabados analogiiT, SesaZloa ak-

mayofilebdes saxstandartis moTxovnebs sayore da 

saRorRe nedleulze”-o. ibadeba bunebrivi kiTxva 

– ram ganapiroba is faqti, rom pirvel SemTxvevaSi 

pirdapiraa miTiTebuli gamoyenebis sferoc (mSene-

blobaSi) da masalac (yore qva da RorRi), licen-

ziaSi ki ratomRac bazaltia Cawerili konkret-

izaciis gareSe. meore SemTxvevaSi piriqiTaa gamoy-

enebis sferod miTiTebuli samSeneblo samuSaoebi, 

xolo masala dasaxelebuli saerTod ar aris. li-

cenziaSi ki dakonkretebulia RorRi. Ffaqtia, rom 

sakiTxisadmi aseTma midgomam mewarme daazarala: 

saqmis ganxilva droSi gaiwela, karierze samuS-

aoebis warmoeba SeCerda; gaRebuli iqna gauTva-

liswinebeli xarjebi. im SemTxvevaSi ki, Tu ga-

dasaxadi (mosakrebeli) dawesebuli iqneboda ara 

samTo masis Semadgenel calkeul saxeobaze, aramed 

mTlian samTo masaze, Tavidan iqneboda acilebuli 

aseTi gaugebrobebi. amasTan garantirebuli iqne-

boda sasargeblo wiaRiseulis racionaluri mop-

oveba da udanakargo aTviseba (mosapirkeTebeli da 

yore qva, saRorRe masala). GgasaTvaliswinebelia 

is garemoebac, rom calkeul komponentebze dawe-

sebuli gadasaxadebis (mosakrebeli) gakontrol-

deba SeuZlebelia (damokidebulia deklaraciis 

Semdgenis patiosnebis doneze). xolo mongreuli 

mTliani samTo masis zusti aRricxvisTvis arse-

bobs markSeideruli aRricxvis sxvadasxva meTo-

debi maT Soris aerofoto-gadamRebi upiloto 

safreni aparati AIBOTIX-i.
aRniSnuli xarvezebis aRmofxvra SesaZlebelia 

im SemTxvevaSi Tu gadasaxadi dawesdeba fiqsire-

bulad sabadoebis tipebisa da geologiur-eko-

nomikuri raionebis mixedviT mopovebul madanze 

(mongreul samTo masaze), riTac uzrunvelyofili 

iqneba unarCeno warmoeba da sabadoebis racional-

uri eqspluatacia.

dauxvewavi sakanonmdeblo normebi aferxeben 

samTamadno mrewvelobis ganviTarebas. niSandoblivia, 

rom 80-iani wlebis bolos samTo sawarmoTa wili 

qveynis mrewvelobis mTliani produqciis       10-12 

%-s Seadgenda. am periodSi Cveni samTo sawarmoebi 

awarmoebdnen aranakleb 20 saxis myari wiaRiseulis 

45-mde sxvadasxva xarisxis produqts. statisti-

kis erovnuli samsaxuris monacemebiT, 2013 wels 

samTo sawarmoebis produqciis wili mrewvelobis 

mTliani produqciis 3,7 %-s ar aRemateba, xolo am 

sawarmoebSi moziduli investiciebi mrewvelobaSi 

ganxorcielebuli investiciebis 4 %-ze naklebia. 

es monacemebi ar Seesabameba samTo mrewvelobis 

realur potencialur SesaZleblobebs. naTqvamia 

ssip grigol wulukiZis samTo istitutis mkvlev-

arTa (n. boWoriSvili, e. mataraZe) statiaSi “samTo 

sawarmoTa sainvesticio proeqtebis ekonomikuri 

efeqtianobis Sefaseba”.

Cvens xelT arsebuli masalebi saSualebas iZle-

va gamovTvaloT gadasaxadebi wiaRiT sargeblobisT-

vis sabadoebis tipebisa da geologiur-ekonomikuri 

raionebis Sesabamisad.

aleqsandre TvalWreliZis mineraluri nedleu-

lis ekonomikisa da strategiuli dagegmarebis 

samecniero-kvleviT ganyofilebaSi arsebobs saqa-

rTvelos mineraluri resursebis sabadoebisa da 

gamovlenebis monacemTa baza da SemuSavebulia misi 

statistikuri, geologiuri, resursuli da eko-

nomikuri analizis meTodebi. aRniSnulidan gamom-

dinare, sagadasaxado tarifebis gamosaangariSe-

blad arsebobs sxvadasxva meTodis gamoyenebis 

SesaZlebloba. Cveni gaangariSebebi sasargeblo 

wiaRiseulis fasebis indeqszea dafuZnebuli.  an-

gariSis utyuarobis gadasamowmeblad gamoyenebul 

iqna moqmedi kanonmdeblobiT (bunebrivi resurse-

biT sargeblobisTvis mosakreblis Sesaxeb muxli 

5) dawesebuli tarifebi. madneulis sabadoebis 

magaliTze:

magaliTis: barit-polimetalur madanSi:

madnis mTliani moculobaa - 1 468 000 tona romelic Sedgeba calkeuli komponentebisagan:

spilenZi –8 000 tona ×225,31 lari/t=2 042 480.

TuTia – 59 900 tona ×90 lari/t=5 391 000.

tyvia – 9 100 tona ×37 lari/t=336 700.

sulfiduri gogirdi – 131 300t×2 lari/t=260 600.

bariti – 331 700 tona ×1,8 lari/t=561 060.  

oqro – 878 200 g×3 lari/g=2 634 600.

vercxli – 73 500 000 g×0,03 lari/g=2 190 000.

kadmiumi – 259,7 t×800 000 lari/t=207 760 000.

*(kadmiumi – 259,7 t×80 000 lari/t=20 776 000).

sul: 221 178 440 l:1 468000ტ=150,67 lari/t*(სულ: 34 194 440l:1468000 t=23,29 lari/t).
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aseTi gadasaxadi ra Tqma unda ararealuria. 

uzustobis mizezi ki unda veZioT  dawesebul tar-

ifSi. kerZod, kadmiumze dawesebulia ararealuri 

tarifi (saerTaSoriso bazarze 1 kg kadmiumis 

maqsimaluri fasia 1750 $ am SemTxvevaSi gadasaxa-

magaliTi 2 : spilenZis madanSi: 

madani - 21 038 000 tona maT Soris:

spilenZi - 243 100 tona ×225,31 lari/t=62 065 861.

sulfiduri gogirdi - 1 338 700 tona ×2 lari/t=2 677 400.

oqro - 21 108 500 grami×3 lari/g=63 325 500.

vercxli - 123 000 000 grami×0,03 lari/g=3 690 000.

seleni - 201 200 000 grami×1,5 lari/g=301 800 000.

telori - 213 400 000 grami×1,5 lari/g=320 100 000.

sul: 753 658 761 l: 21 038 000 t=35,85 lari/t.

magaliTi 3: barit-oqros Semcveli kvarcitebi:

madani - 817 300 tona maT Soris :

bariti - 673 000 t×1,8 lari/t=1 211 400.

oqro - 1 015 700 grami×3 lari/g=3047100.

vercxli - 39 100 000 grami×0,03 lari/g=1 173 000.

sul: 5 431 500 l×817 300 t=6,64 lari/t.

ganxiluli magaliTebidan naTlad Cans, rom 

madanSi, sadac kadmiumi, seleni da telori monaw-

ileobs madnis saerTo sagadasaxado fasi mkve-

Tradaa gazrdili. niSandoblivia is faqti, rom ar-

sebuli sakonmdeblo normebi (licenzireba, wiaRiT 

sargeblobis gadasaxadi) aqcentirebas ZiriTad 

metalze axdens, xolo Tanmdevi ugulebelyofilia, 

maT Soris iSviaTi liTonebi. arsebul kanonmde-

bolobaSi Cvens mier SemoTavazebuli cvlilebebis 

ganxorcielebis SemTxvevaSi, saxelmwifo xazi-

naSi Semosavlebi sagrZnoblad gaizrdeba. pirvel 

SemTxvevaSi 221 178 440-2 042 480=219 135 960 

lariT. xarvezis aRmofxvris SemTxvevaSi (kadmi-

umze tarifis 10 jeradi Semcirebis SemTxvevaSi) 

32 151 460 lari (34 194 440-2 042 980).

meore SemTxvevaSi - 753 658 760-62 065 861= 

691 592 900 laris mogebas. mesame SemTxvevaSi - 

5 431 500-1 211 400=4 220 100 lari. rogorc 

am masalebidan TvalnaTliv Cans, aRniSnuli meTodis 
gamoyenebiT gadasaxadebis daweseba uzrunvelyofs:

1. sabadoebis racionalur (udanakargo) da-

muSavebas;

2. wiaRidan amoRebuli madnis raodenobis 

gazomvis xelmisawvdomobas;

3. saxelmwifo xazinaSi damatebiTi Semosav-

lebis miRebis uzrunvelyofas. erTi SexedviT mize-
ruli tarifebis dawesebis fonze.

migvaCnia, rom cneba „mosakreblis obieqtis“ 

Sesaxeb Sesacvlelia, radgan bunebaSi nebismieri 

saxis Careva iwvevs bunebrivi pirobebis Secvlas, 

romelsac Tansdevs Sesabamisi arasasurveli proce-

sebi. aRniSnulidan gamomdinare, mosakreblis obieq-

ti unda iyos garemoze zemoqmedebis momxdeni nebi-

smieri saqmianoba, kerZod, wiaRiTsargebloba im gan-

zomilebebSi romelic mocemulia „wiaRis Sesaxeb“ 

saqarTvelos kanonSi. 

migvaCnia, rom termini „mosakrebeli“ araswo-

dis odenoba sarealizacio fasis 21 % Seadgens. 
minimaluri fasis SemTxvevaSi - 36 %-s rac, ra Tqma 
unda ararealuria. kadmiumze miaxloebiTi fasis 

(tonaze 80 000 laris) dadgenis SemTxvevaSi ga-

dasaxadi 1 t. madanze Semcirdeba 23,29 laramde. 

radaa aSerCeuli, radgan mosakrebeli SeiZleba 

iyos erTjeradi. vTqvaT, wiaRis ubnis salicen-

ziod mosamzadebeli samuSaoebis xarjebis anaz-

Raurebis mizniT, xolo wiaRiT sargeblobisaTvis 

unda dawesdes gadasaxadi qvemoT CamoTvlil saqmi-

anobebze:

1. sasargeblo wiaRiseulis mopovebaze (ga-

dasaxadi unda dawesdes geologiur-ekonomikuri 

raionebis mixedviT da diferencirebuli unda iyos 

calkeuli dargebisa da sasargeblo wiaRiseulis 

saxeobebis mixedviT);

2. sasargeblo wiaRiseulis gadamuSavebaze 

(gadasaxadi diferencirdeba mopovebuli sasargeblo 

wiaRiseulis saxesxvaobis mixedviT);

3. miwisqveSa bunebrivi sicarieleebis gamoy-

enebaze, maTSoris:

a) mRvimeebi, gamoqvabulebi da sxva;

b) miwisqveSa foriani qanebis gamoyeneba navTo-

bisa da gazsacavebisaTvis;

g)  miwisqveSa komunikaciebis mosawyobad;

d) specialuri daniSnulebis mSeneblobisaTvis 

(laboratoriebi, aerodromebi);

e)  miwisqveSa sawyobebis, macivrebisa da sxva 

mSeneblobebisaTvis;

4. geologiuri, mineralogiuri, paleontolo-

giuri koleqciebisa da samuzeumo eqsponatebis 

Segrovebaze;

5. gamomdinare iqidan, rom wiaRis Seswavlis 

drosac xdeba garemoze zemoqmedeba (WaburRilebisa 

da mZime samTo gamonamuSevrebis gayvanis dros), ga-

dasaxadi unda dawesdes wiaRis Seswavlazec.

SemoTavazebuli winadadebis (rekomendaciebis) 

realizebis SemTxvevaSi wiaRiT sargeblobis ga-

dasaxadis tabula miiRebs saxes, romelic moce-

mulia cxrilSi 1.
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cxrili 1cxrili 1

1 2 3 4 5 6 7 8

energetikuli nedleuli

1. navTobkondesanti 1 tona 50 50 40 30 20

wiaRiT sargeblobis saxeebi

ganzo-

milebis

erTe-

uli

gadasaxadis (anaricxebis) odenoba calkeuli 

geologiur-ekonomikuri raionebisTvis larebSi

I g.e.r II გ.ე.რ UUIII გ.ე.რ
bolnisis 

raioni

sxva 

raionebi

1501-

2000-mde

2000 -ze 

zeviT

2. bunebrivi gazi 1000 m3 5 5 4 3 2

3. naxSiri:

koqsirebuli - - 1 1 1

energetikuli 1 tona 0,8 0,6 0,5

mura 0,01 0,01 0,01 0,01 0,01

4. torfi da sapropelebi 1 tona 0,2 0,2 0,2 0,2 0,2

II. Savi liTonebi

1. rkinis madani 1 tona 0,30 0,30 0,20 0,15

2. rkinis madnis koncentrati 1 tona 0,50 0,50 0,30 0,15 0,10

3. Mmanganumis madani 1 tona 5 5 3 1 1

III. feradi da iSviaTi liTonebi

1. oqro-spilenZ-baritis madnebi 1 tona 11,86 11,86 8 7,12 5

2. barit-polimetaluri madnebi 1 tona 13,42 13,42 9 8 6

3. oqro-polimetaluri madnebi 1 tona 11,16 11,16 8 6,70 5

4. tyvia-TuTiis madnebi 1 tona 9,74 10 8 7,5 5,85

5. iSviaTi madnebi 1 tona 30 30 25 20 15

НОЗАДЗЕ И.Р., ОТАРАШВИЛИ М.В., 
ГАМКРЕЛИДЗЕ Г.Г., КВАТАШИДЗЕ И.Р.
РЕКОМЕНДАЦИИ ПО УСТАНОВЛЕНИЮ 
ФИКСИРОВАННЫХ НАЛОГОВ ЗА 
НЕДРОПОЛЬЗОВАНИЕ

В статье рассматриваются вопросы, касающиеся 
значения усовершенствования налоговой системы 
для экономического развития страны. В частности, 
установление такой формы налога за использование 
недр, которая обеспечит рациональное использова-
ние и безотходную добычу полезных ископаемых. 
В настоящее время по закону Грузии «О сборах за 
использование природных ресурсов» сбор (налог) 
установлен не на добытое полезное ископаемое руду 
(горную массу – для нерудных месторождений), а 
на отдельные компоненты, составляющие ее, что 
вызывает явное недоразумение в отношениях меж-
ду налоговой службой и предпринимателем. А госу-

дарственным чиновникам даёт возможность субъек-
тивно подходить к разрешению проблемы. В статье 
приведён пример отрицательного влияния такого 
подхода, применительно к минеральным ресурсам, 
на развитие горной промышленности. В статье рас-
смотрен метод расчёта фиксированного налога и для 
наглядности приведены примеры. Рекомендована 
новая редакция понятия «объект сбора», так как лю-
бое вмешательство в природу вызывает изменение 
природных условий, за которым следуют соответ-
ствующие нежелательные процессы. 

В статье обосновываются преимущества пред-
ложенной системы по сравнению с существующей, 
в частности, указанный метод установления налогов 
обеспечивает: Рациональную (безотходную) разра-
ботку месторождений; доступность измерения коли-
чества добытой из недр руды; поступление дополни-
тельных доходов в государственную казну на фоне 
установления, казалось бы, мизерных тарифов.
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NOZADZE I., OTARASHVILI M., 
GAMKRELIDZE G., KVATASHIDZE I.
RECOMMENDATIONS ON THE SETTING OF 
FIXED TAXES FOR SUBSOIL USE

The article deals with the issues concerning 
the importance of updating  the tax system  for the 
economic development of the country. In particular, 
introducing such form of the tax for use of mineral 
resources which will provide for rational use and 
wastless mining of minerals. Presently according to 
the law of Georgia “On Charges for Use of Natural 
Resources” the charge (tax) has been imposed not 
on the mined mineral ore (rock mass – for non-
metallic deposits) but on its separate components. 
This situation causes misunderstanding between tax 
services and an entrepreneur, while state officials 

have a chance to be subjective when tackling the 
problem.The article exemplifies negative influence 
of such approach towards mineral resources on 
the development of mining industry. The article 
considers a method of a fixed tax charge and 
illustrative examples are given. A new wording for the 
“tax object” concept has been recommended, as any 
interference into nature causes changes in natural 
conditions followed by the adequate undesirable 
processes. 

The article substantiates advantages of the 
proposed system against the existing one. In particular 
adopting the above method of taxation will ensure: 
Rational (wasteless) mining of deposits; accessibility 
to measurement of quantity of mined ore; flow of 
extra incomes to the national treasury against the 
background of introducing too small tariffs.

uak 553.535 : 622.784

akad. doqtori m. oTaraSvili, akad. doqtori l. maxaraZe,   
m. brokiSvili  

faravnis sabados perlitis safuZvelze miRebuli da 
gamoyenebuli sorbentis regeneracia-utilizaciis SesaZlebloba

naSromSi ganxilulia faravnis sabados perli-naSromSi ganxilulia faravnis sabados perli-

tis safuZvelze miRebuli da gamoyenebuli sor-tis safuZvelze miRebuli da gamoyenebuli sor-

bentis regeneracia-utilizaciis SesaZleblobis bentis regeneracia-utilizaciis SesaZleblobis 

sakiTxebi.sakiTxebi.

msoflio praqtikaSi navTobproduqtebisgan gaw-msoflio praqtikaSi navTobproduqtebisgan gaw-

mendis efeqturi gadawyveta metwilad damokide-mendis efeqturi gadawyveta metwilad damokide-

bulia navTobmSTanTqavi masalis SerCevaze. gamo-bulia navTobmSTanTqavi masalis SerCevaze. gamo-

yenebisaTvis mTavari moTxovnaa  mavne nivTierebebis yenebisaTvis mTavari moTxovnaa  mavne nivTierebebis 

STanTqmis unari, maTi siiafe  da myari sanedleulo STanTqmis unari, maTi siiafe  da myari sanedleulo 

baza. am mxriv saukeTeso adsorbentTa jgufs mie-baza. am mxriv saukeTeso adsorbentTa jgufs mie-

kuTvneba vulkanuri warmoSobis perliti. geolo-kuTvneba vulkanuri warmoSobis perliti. geolo-

giuri samsaxuris uaxlesi monacemebiT perlitebis giuri samsaxuris uaxlesi monacemebiT perlitebis 

msoflio maragebi daaxloebiT 8 miliard mmsoflio maragebi daaxloebiT 8 miliard m3-s -s 

Seadgens, yovelwliurad moixmareba saSualod 2 mln Seadgens, yovelwliurad moixmareba saSualod 2 mln 

tonamde perliti. saqarTvelos teritoriaze  arse-tonamde perliti. saqarTvelos teritoriaze  arse-

bobs periltis mZlavri sabado, romelic mdebareobs bobs periltis mZlavri sabado, romelic mdebareobs 

ninowmindis raionSi faravnis tbis napirze koiun-ninowmindis raionSi faravnis tbis napirze koiun-

dagis mTis ferdobze,  Tbilisidan samxreT-dasavle-dagis mTis ferdobze,  Tbilisidan samxreT-dasavle-

TiT 85 km-Si. am sabados perlitis maragebi Zalian TiT 85 km-Si. am sabados perlitis maragebi Zalian 

mniSvnelovania da 60.291 mln mmniSvnelovania da 60.291 mln m3-s Seadgens.-s Seadgens.

ukanasknel wlebSi Cveni institutis Tanam-ukanasknel wlebSi Cveni institutis Tanam-

SromelTa mier maRal samecniero-teqnikur doneze SromelTa mier maRal samecniero-teqnikur doneze 

Catarebuli kvlevebi ganpirobebuli iyo, rogorc Catarebuli kvlevebi ganpirobebuli iyo, rogorc 

ekologiuri problemis gadasawyvetad, aseve adgi-ekologiuri problemis gadasawyvetad, aseve adgi-

lobrivi nedleulis gamosayeneblad. lobrivi nedleulis gamosayeneblad. 

umTavres amocanas warmoadgenda perlitis umTavres amocanas warmoadgenda perlitis 

Termoqimiuri modificirebis safuZvelze sorbentis Termoqimiuri modificirebis safuZvelze sorbentis 

miReba, kvleva da misi gamoyenebis SesaZleblobebis miReba, kvleva da misi gamoyenebis SesaZleblobebis 

Seswavla. namuSevari navTobperlitis regeneracia-Seswavla. namuSevari navTobperlitis regeneracia-

utilizaciis problemis gadaWris mizniT da sagzao utilizaciis problemis gadaWris mizniT da sagzao 

mSeneblobaSi bitumis deficitiT gamowveuli sxva mSeneblobaSi bitumis deficitiT gamowveuli sxva 

alternatiuli Semkvrelebis mosaZieblad, teqni-alternatiuli Semkvrelebis mosaZieblad, teqni-

kur samecniero sawarmosTan TanamSromlobiT Cata-kur samecniero sawarmosTan TanamSromlobiT Cata-

rebulma cdebma aCvena, rom standartebis Sesabamisad rebulma cdebma aCvena, rom standartebis Sesabamisad 

SesaZlebelia navTobperliti gamoyenebul iqnes civ SesaZlebelia navTobperliti gamoyenebul iqnes civ 

asfaltbetonSi erT-erT komponentad. igi amartivebs asfaltbetonSi erT-erT komponentad. igi amartivebs 

teqnologias, amcirebs bitumis xarjs da ekologiu-teqnologias, amcirebs bitumis xarjs da ekologiu-

rad sufTaa.rad sufTaa.

iuneskos monacemebiT navTobi da navTob-

produqtebi, maRali toqsiurobis gamo, garemos 

dabinZurebis yvelaze saSiS aTeulSi Sedian. maTi 

mopovebis, gadamuSavebis da gadazidvis mzardi masS-

tabebi mniSvnelovnad zrdis zRvebis, okeaneebis, 

bunebrivi da xelovnuri wyalsacavebis, Camdinare 

wylebis da niadagebis  dabinZurebis saSiSroebas  

da  CaRvrili navTobis raodenobas.

aRniSnulisa da sxva mravali faqtorebis gaT-

valiswinebiT, msoflio mniSvneloba SeiZina am ku-

TxiT ekologiuri usafrTxoebis dacvam da misi 

problemebis gadawyvetam. am problemis winaSe dadga 

saqarTveloc  Tavisi  bunebrivi simdidreebiT, mas 

Semdeg rac man navTobgadamamuSavebeli da navTobsa-

tranzito (baqo-sufsis navTobsadeni, sufsis ter-

minali, baqo-Tbilisi-jeihanis navTobsadeni) qveynis 

funqcia SeiZina.

msoflio praqtikaSi navTobproduqtebisgan gaw-

mendis efeqturi gadawyveta metwilad damokidebu-

lia navTobSTamnTqmeli masalis SerCevaze. gzebi 

da meTodebi mravalmxrivia (meqanikuri, fizikur-

qimiuri, bioqimiuri),  magram yvelaze efeqturi da 

advilad marTvadi adsorbciuli meTodia, romelic 

damyarebulia sinTezur (foriani polimeruli ma-

sala mavne, deficituri da ZviradRirebulia) da 
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bunebriv sorbentebze (Tixebi, ceolitebi da sxva). 

maTi gamoyenebisaTvis mTavari moTxovnaa mavne niv-

Tierebebis STanTqmis unari, maTi siiafe  da myari 

sanedleulo baza. am mxriv saukeTeso adsorbentTa 

jgufs miekuTvneba perliti [1].

perliti vulkanuri warmoSobis efuzuri si-

likaturi qania, sadac Si0
2
-is Semcveloba sul 

mcire 70-78 %-ia. gacivebis xangrZliv procesSi 

zedapirze amosuli lava warmoqmnis bazaltis, an-

dezitis da sxva tipis qanebs,  xolo lavis swrafi 

gacivebisas warmoiqmneba minisebri qanebi, Tu lava 

mdidaria tuteebiT, rkiniT, magniumiT igi didxans 

rCeba moZravi da advilad kristaldeba, sawinaaRm-

degod kaJmiwiT mdidari lava maRal temperaturaze 

blantia da gacivebisas warmoiqmneba vulkanuri 

mina. 

                                                                                                        cxrili 1cxrili 1

 

vulkanuri minebis klasifikacia wylis Semcvelobis mixedviT %-Sivulkanuri minebis klasifikacia wylis Semcvelobis mixedviT %-Si

obsidiani wylis zRvruli Semcveloba 1 % mde

perliti ( 5 %-6 % )

pexSteini (8 %-10 %)

vulkanuri minebis klasifikaciis erT-erT ni-

Sans warmoadgens wylis Semcveloba, romelsac ad-

vilad aqrolad komponentebs Soris gansakuTre-

buli adgili ukavia. wylis raodenobis da qanis 

agebulebis, mixedviT ganasxvaveben sam saxeobas: ob-

sidians (wylis zRvruli Semcveloba 1 % mde), 

perlits (5 % - 6 %) da pexSteins (8 % -10 

%- mde).NperlitSi wyali ori ZiriTadi formiTaa: 

Tavisufali da SekavSirebuli (bmuli). Tavisufali 

wyali es aris qanis zedapirze 

 

nax. 1. afuebuli perlitinax. 1. afuebuli perliti

arsebuli sineste, xolo SekavSirebuli wyali 

uzrunvelyofs 2 efeqts: dabla swevs mineralis 

galRobis wertils da moqmedebs rogorc gamafar-

Toebeli, ris Sedegadac igi fuvdeba 760-1280 0С 
- mde gaxurebisas, 

perliti fuvdeba da warmoqmnis afuebul mini-

sebr qafs – 20-jer gazrdili moculobis xe-

lovnur minqafas, romlis simkvrive daweulia 80-

200 kg/m3-mde (ix. naxazi 1).
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nax. 2.  perlitis msoflio warmoebis istoriis maCvenebeli mrudinax. 2.  perlitis msoflio warmoebis istoriis maCvenebeli mrudi

nax. 3. perlitis xuTi mTavari mwarmoebeli qveyanebinax. 3. perlitis xuTi mTavari mwarmoebeli qveyanebi

afuebuli perlitis mniSvnelovani Tvisebebia 

mdgradoba da forianoba, romlebzedac damokidebu-

lia perlitis samrewvelo gamoyeneba:

1. Tbo- da xmis sawinaaRmdego izolatoris 

saxiT saukeTesoa saxuravqveSa TboizolaciisTvis, 

rogorc sacxovrebel binebSi, aseve sameurneo nage-

bobebSi (mag.: 20 sm-iani perlitis kedeli 60 

sm-iani pemzis blokis kedlis ekvivalenturia, 

Tboizolaciisa da xmis izolaciis analogiuri 

TvisebebiT);

2. Sida kedlebis da gare fasadebis Selesvis 

dros, aramzidi kedlebis Semavseblad, blokebis da 

aguris warmoebisTvis;

3. xelovnuri niadagisa da hidroponikis 

dasamzadeblad;

4. navTobiT dabinZurebuli wyalsatevebis ga-

sawmendad;

5. sasmeli da Camdinare wylebis gasawmendad;

6. filtrebis dasamzadeblad farmakologiuri 

miznebisTvis, aseve, zeTebis rafinirebisaTvis.

msoflioSi cnobili perlitis sabadoebi ganla-

gebulia aSS-Si, TurqeTSi, iaponiaSi, iranSi, meqsikaSi, 



86 samTo Jurnali, #2(39), 2017

a n al i z i  -  А Н А Л И З   -  A N A L Y S I S

saberZneTSi, italiaSi, samxreT afrikaSi, ungreTSi, 

ruseTSi, somxeTSi da saqarTveloSi [2].

informacia perlitis msoflio maragebis Sesaxeb 

aSS-s geologiuri samsaxuris 2009 wlis monace-

mebiT 7.7 miliardi tonaa, Tumca mogvianebiT aRiara, 

rom aseTi daskvnisTvis masala aSkarad arasakma-

risi iyo, xolo rusuli sainformacio wyaroebis 

cnobiT perlitebis msoflio maragebi 8 miliard 

m3-s Seadgens,  perlitis yovelwliuri moxmareba 

daaxloebiT 2 mln tonamdea.

 amasTan, 5.3 miliardi m3 dsT-s qveynebsa da 

ruseTSia gavrcelebuli. somxeTSi agaracis saba-

dos maragebs somxeTis energetikisa da bunebrivi 

resursebis saministro 150 milion m3-ad afasebs, 

magram sinamdvileSi igi 50 milions ar aRemateba.    

1982-2014 wlebSi perlitis msoflio warmoeba 

2.54-jer gaizarda da 2014 wels 4872 aTasi t 

Seadgina (ix. naxazi 2). perlits 27 qveyana awar-

moebs da maT Soris liderebia TurqeTi, irani, sa-

berZneTi, CineTi da aSS (ix. naxazi 3).

saqarTvelos teritoriaze perlitis mZlavri 

sabado mdebareobs ninowmindis raionSi faravnis 

tbis napirze koiun-dagis mTis ferdobze, Tbilisidan 

samxreT dasavleTiT 85 km-Si. am sabados unikaluri 

Tvisebebis mqone perlitis maragebi Zalian mniS-

vnelovania da 60.291 milion m3-s Seadgens.

ukanasknel wlebSi kavkasiis mineraluri 

nedleulis institutis TanamSromelTa mier maRal 

samecniero-teqnikur doneze Catarebuli samuSaoebi 

ganpirobebuli iyo, rogorc  ekologiuri proble-

mis gadasawyvetad, aseve adgilobrivi nedleulis 

gamosayeneblad. 

Sesrulebuli samuSaos amocanas warmoadgens 

perlitis Termoqimiuri modificirebis safuZvelze 

nabTobSTamnTqmeli sorbentis miReba, kvleva  da misi 

gamoyenebis  SesaZleblobebis Seswavla. am mizniT   

gansazRvruli iqna perlitis nivTieri Sedgeniloba 

da struqturuli Tvisebebi: petrografiuli, qimi-

uri, fizikur-qimiuri analizis kompleqs meTodebiT.  

perlitis srulfasovanma Seswavlam gviCvena, rom 

igi dabali navTobtevadobiT xasiaTdeba da agreTve 

TandaTanobiT iZireba STanTqmul navTobTan er-

Tad, xolo perlitis Termoqimiuri modificirebis 

Sedegad miRebuli hidrofobuli sorbenti naTlad 

gamoxatuli oleofiluri TvisebebiT, navTobisa da 

navTobproduqtebis STanTqmis da wylis zedapirze 

curvadobis maRali unariT xasiaTdeba. misi miRebis 

teqnologia martivi da iafia.

navTobmSTamnTqmeli sorbentis miRebis teqno-

logia iTvaliswinebs perlitis afuebas da mis 

modificirebas hidrofobizatorebiT.

perlitis qanis daqucmacebis da Warbi wylis 

mocilebis Semdeg, afuebis procesi Catarebuli 

iqna sawarmoo pirobebSi Saxtur RumelSi, winas-

war SemuSavebuli optimaluri  teqnologiuri 

reJimis safuZvelze.  afuebuli perlitidan fizi-

kuri maxasiaTeblebis mixedviT gamoiyo muSa fraq-

cia (2.5±0,05 mm).
afuebuli perlitis hidrofobizaciisaTvis gam-

oyenebuli iqna ZiriTadad 0.315<d<0.63 mm fraqcia, 
xolo modifikatorebad - SedgenilobiT, struq-

turiTa da siliciumis atomTan mdgomi organu-

li radikalebiT gansxvavebuli siliciumorganuli 

naerTebi,  efeqturi hidrofobizatorebi: polieTil-

hidrosiloqsani (ГКЖ-94), polimeTilsiloqsani 

(ПМС) da meTil-fenilsiloqsani (МФС), modifi-
katorebis tipiTa da raodenobiT regulirdeboda 

sorbentis zedapiruli da sorbciuli Tvisebebi.  

SemuSavebuli optimaluri variantis safuZvelze 

miRebuli iqna navTobmSTanTqavi sorbentebi.

                                                                                                                                                      cxrili 2cxrili 2

polieTilhidrosiloqsaniT (polieTilhidrosiloqsaniT (ГКЖГКЖ-94) hidrofobizaciis gavlena perlitis fizikur-meqanikur Tvisebebze -94) hidrofobizaciis gavlena perlitis fizikur-meqanikur Tvisebebze 

                                                                                               

maCveneblis dasaxeleba gafuebuli perliti modificirebuli organikiT

nayari moculobiTi wona, kg/m3 50-250 50-250

wyalSTanTqma  24 sT. wona, % 170-180 10

kapilaruli Sewova 24 sT, % 65 0

forianoba, % 95 95

dasvelebis kuTxe, 00 90 130-140

curvadoba, % 90 98

navTobtevadoba, % 120-150 700-750
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rogorc cxrilidan Cans, hidrofobizacia mTli-

anad aferxebs kapilarul Sewovas, mniSvnelovnad 

amcirebs  wyalSTanTqmas, izrdeba dasvelebis kuTxe, 

curvadoba, mniSvnelovnad izrdeba navTobteva-

doba,  amavdroulad ucvlelia granulometriuli 

Sedgeniloba, nayaris moculobiTi wona da fori-

anoba.

gafuebuli perlitis zedapiris qimiuri buneba 

modificirebis Semdeg sagrZnoblad icvleba, kerZod, 

mcirdeba wylis orTqlisa da amiakis adsorbcia, 

xolo organuli nivTierebebis (benzoli, n-heqsani) 

ki sagrZnoblad izrdeba. modificirebis Semdgom 

perlitis zedapirsa da siliciumorganul naerTebs  

Soris urTierTqmedebis Sedegebi, saxeldobr zeda-

pirze organuli afskis arseboba siloqsanuri 

sistemis warmoqmniT, saukeTesod Cans modificire-

buli nimuSebis infrawiTel speqtrSi, gansxvavebuli 

axali STanTqmis zolebis arseboboT 1400-800 sm-1 

ubanSi, rac ganpirobebuli unda iyos Si-CH
3
 da 

Si-C6H5
 deformaciuli rxevebis arsebobiT. modi-

ficirebis procesi dadasturda agreTve Termogra-

vimetruli analiziTac, sadac aRiniSna  egzoTer-

muli piki 3200�  temperaturul intervalSi, ro-

melic ukavSirdeba, rogorc zedapirze arsebuli 

organuli nawilis daJangvas, ise misi polimeriza-

ciis process [3].

miRebuli sorbenti gamocdili iqna sorbciul 

procesebSi wylis zedapirze mcuravi navTobisgan 

da navTobiT dabinZurebuli niadagebis gasawmendad

wylis zedapirze mcuravi navTobis sorbentiT 

Sekvris procesis cdebi Catarebuli iqna labo-

ratoriul pirobebSi. wylis zedapirze navTobis 

fenis sisqe Seadgenda 0.07 sm-s, siblante 4.7 sst 

(20 0С). sorbentiT STanTqmuli navTobis raode-

noba ganisazRvreba woniTi meTodiT. 

miRebuli SedegebiT dadginda, rom ГКЖ-94 -iT 

modificirebuli nimuSebi xasiaTdeba maqsimaluri 

(75 %) navTobtevadobiT, wylis zedapiris gawmen-

dis xarisxi ki 97 %-s Seadgens [4].

navTobiT dabinZurebuli niadagebis gasawmen-

dad, praqtikuli rekomendaciebidan gamomdinare,  

SerCeuli iqna gamdidrebis flotaciuri meTodi. 

eqsperimentisaTvis SerCeuli iqna niadagebis sxva-

dasxva tipi (Savmiwa, sila-qviSobi,  da Tixanarevi), 

romelTa detaluri kvleva Catarda  analizis kom-

pleqsuri meTodebiT.

eqsperimentis safuZvelze  dadgenili iqna sor-

bentis raodenoba ( 10-15%), romelic saWiroa sax-

vadasxva xarisxiT dabinZurebuli niadagidan navTo-

bis amosakrefad.

sorbentze navTobis adsorbciis kinetikis 

Seswavlisas yuradReba gamaxvilda daRvrili nav-

Tobis sorbentTan kontaqtis droze da agreTve 

gaTvaliswinebuli iqna niadagis struqrura da 

Sedgeniloba.  dadginda, rom sorbentze dasawyis-

Sive xdeba niadagze daRvrili navTobis sorbireba, 

xolo Semdeg procesi neldeba, radgan  forebSi 

SeRweuli navTobis amokrefa sakmaod nela mimdin-

areobs. e.i. rac ufro mcire droa gasuli navTobis 

niadagSi  daRvridan, miT maRalia gawmendis xarisxi, 

es raodenoba yavisfer niadagebSi 70 %-s Seadgens, 

sila qviSbianSi  90-93 %-s, xolo Tixovani  niad-

agebis SemTxvevaSi gawmendis flotaciuri meTodis 

gamoyeneba araefeqturia. 

hidrofoburi sorbentis upiratesobad unda 

CaiTvalos navTobis STanTqmis Semdeg misi regen-

eracia-utilizaciis  SesaZlebloba, kerZod, gzebis 

safaris mSeneblobaSi, rogorc civi asfaltbeto-

nis danamatad gamoyeneba. cnobilia, rom navTobis 

bitumi  asfaltbetonis narevSi erT-erT kompo-

nents warmoadgens. narevis momzadebis procesi 

iTvaliswinebs Semkvrelis  Tanabar ganawilebasa 

da mineraluri marcvlebis bitumis afskiT dafar-

vas. dRemde arsebuli teqnologiiT Semkvrelebad 

gamoiyeneba blanti (cxelSi) Txevadi an gaTxevade-

buli blanti (civSi) bitumi, romelTa mosamza-

deblad axdenen navTis, dizelis an navTobis sx-

vadasxva fraqciebis Serevas. 

Tanamedrove pirobebSi sagzao mSeneblobaSi 

igrZnoba bitumis mwvave deficiti, rac iwvevs axali 

saxeobis organuli an alternatiuli Semkvrelebis 

moZiebis aucileblobas. am mizniT Sps samecniero 

kvleviTi sawarmoo „magistralis“ sagamocdo lab-

oratoriaSi Catarda cdebi, romelic iTvaliswineb-

da civ asfaltbetonis warmoebaSi narevis erT-erT 

komponentad navTobiT gajerebuli perlitis dana-

matad gamoyenebis SesaZleblobas.

eqsperimentis Catarebisas navTobperlitis op-

timaluri raodenobis dadgenis mizniT narevis 

SerCeva moxda standarti 9128-97-is moTxovnebis 

Sesabamisad.

gansazRvruli raodenobis komponentebTan er-

Tad  (bazaltis qviSa 90 %, kirqvis mineraluri 

fxvnili 10%, navTobis bitumi markiT bn (60-90) 

mineraluri nawilis masis 6 %. navTobperlitis 

danamati sxvadasxva procentuli TanafardobiT 

(1-2 %-mde) miewodeboda civ asfaltbetonis na-

revSi, 120-1300 0C temperaturaze gacxelebul 

mineralur nawilTan da blant bitumTan erTad. 

arevis procesSi danamatSi arsebuli navTob-

produqtebi iwveven blanti bitumis plasti-

ficirebas da gaTxevadebas, rac faqtiurad war-

moadgens organul Semkvrels. miRebuli narevebi-

sgan momzadda sagamocdo nimuSebi da gamocdis 

meTodikis Sesabamisad ganisazRvra fizikur-meqa-

nikuri Tvisebebi: moculobiTi masa, wyalSTanTqma, 

gajirjveba, simtkice da wyalmedegobis koefi-

cienti.



88 samTo Jurnali, #2(39), 2017

a n al i z i  -  А Н А Л И З   -  A N A L Y S I S

                                                                        cxrili 3                                                                    cxrili 3

civi asfaltbetonebis gamocdis Sedegebicivi asfaltbetonebis gamocdis Sedegebi

fizikur-meqanikuri 

maCveneblebis 

daxasiaTeba

civi asfaltbetinebis Semadgenloba

bazaltis qviSa 90%, kirqvis mineraluri fxvnili 10%, navTobis bitumi 

markiT bn 60/90 - 6%

norma gost 

9128-97

Ddanamati

1 % masis

danamati

1,5 % masis

Ddanamati

2 % masis
marka

I II
simtkicis zRvari 

kumSvaze,  megpa  +200 

temp.

+200 temp.

+500 temp.

1.7

1.2

-

1.2

0.8

2.4

1.9

1.0

2.0

1.5

0.6

1.6

1.1

0

wyalmedegobis 

koeficienti ara- 

naklebi, %

0.75 0.65 0.79 0.75 0.68

wyalSTanTqma, % 5-9 6.4 7.95 8.55

gajirjveba ara umetesi, 

%

1.2 2.0 1.28 1.89 2.0

moculobiTi masa, gr/sm3 - - 2.32 2.29 2.25

miRebuli Sedegebis mixedviT danamatis optim-

aluri raodenoba narevSi 1 - 1.5 %-s Seadgens,  rac 

sruliad sakmarisia da akmayofilebs standartis 

moTxovnebs.

Catarebuli kvleva iZleva imis safuZvels, rom 

navTobproduqtiT gajerebuli hidrofobuli per-

litis danamati SesaZloa gamoyenebuli iqnes civi 

asfaltbetonis erT-erT komponentad, romelsac 

garkveuli upiratesobebi gaaCnia: ar ikvreba calke 

koStebad, ar warmoqmnis mtvers, aumjobesebs Serevas 

da narevis gamkvrivebas, wyali ar asvelebs, mcirdeba 

bitumis xarji da ekologiurad sufTaa.

aRniSnuli danamati saSualebas iZleva ga-

martivdes civi asfaltbetonis damzadebis teqno-

logia da gamoyenebuli iqnes sagzao  blanti bi-

tumi winaswari gaTxevadebis gareSe.

namuSevari navTobperlitis regeneracia-uti-

lizaciis problemis gadaWris mizniT da sagzao 

mSeneblobaSi bitumis deficitiT  gamowveuli 

sxva alternatiuli Semkvrelebis mosaZieblad. te-

qnikur samecniero sawarmosTan TanamSromlobiT 

Catarebulma cdebma aCvena, rom standartebis 

Sesabamisad SesaZlebelia navTobperliti gamoyeneb-

uli iqnes civ asfaltbetonSi erT-erT komponen-

tad. igi amartivebs teqnologias, amcirebs bitumis 

xarjs da ekologiurad sufTaa [1]. 

Catarebuli eqsperimentebis monacemebis gaana-

lizebiT SeiZleba davaskvnaT, rom adgilobrivi per-

litis safuZvelze miRebuli navTob-STamnTqmeli 

sorbenti warmatebiT SeiZleba gamoyenebuli iqnes 

daRvrili navTobis SesaboWad, rogorc wylebSi 

aseve niadagebSi, xolo namuSevari sorbentiT-nav-

TobperlitiT garemos meoradi dabinZurebis pre-

venciisa da misi utilizacia-regeneraciis mizniT 

rekomendirebuli iqnes sagzao mSene-blobaSi civi 

asfaltbetonis warmoebisaTvis [5].
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ОТАРАШВИЛИ М.В., МАХАРАДЗЕ Л.В., 
БРОКИШВИЛИ М.О. 
ВОЗМОЖНОСТЬ РЕГЕНЕРАЦИИ И 
УТИЛИЗАЦИИ ПОЛУЧЕННОГО И 
ИСПОЛЬЗОВАННОГО СОРБЕНТА НА 
ОСНОВЕ ПЕРЛИТA ПАРАВАНCКОГО 
МЕСТОРОЖДЕНИЯ

В статье рассмотрены вопросы возможно-
сти регенерации и утилизации полученного и 
использованного сорбента на основе перлита 
Парванского месторождения.

Мировая практика эффективного решения 
очистки нефти в значительной степени зави-
сит от выбора нефтепоглащающих материалов. 
Основное требование к использованию их свойств 
поглощения вредных веществ, низкая себестои-
мость и стабильная сырьевая база. В связи с этим, 
перлит вулканического происхождения относится 
к лучшей группе адсорбентов.  

Согласно последним данным геологических 
служб, мировые запасы перлита составляют около 
8 млрд м3, а ежегодно потребляется в среднем 2 
млн. тонн перлита.

На территории Грузии в Ниноцминдском рай-
оне, в 85 км к юго-западу от столицы Тбилиси, 
на склоне горы Киюн-Даг, у берега Параванского 
озера, расположено мощное Параванское место-
рождение. Запасы перлита очень внушительны - до 
60,291 млн м3.

В последние годы, проведенные работы со-
трудниками Кавказского Института Минерального 
Сырья на высоком техническом и научном уров-
не, были связаны с решением экологической 
проблемы, а также с использованием местного 
сырья.  Основной целью являлась на основе тер-
мохимической модификации перлита получение 
сорбента, исследование и изучение возможностей 
его использования

C целью регенерации и утилизации нефтеперли-
та и решения проблемы дефицита битумов и альтер-
нативных связующих материалов в сотрудничестве 
с научно-техническим предприятием проводились 
исследования, которые доказали что в соответствии 
стандартам, нефтеперлит является одним из ком-
понентом и может быть использован в холодных 
асфальтбетонах. Это упрощает технологию, которая 
уменьшает затраты битума и экологически чист.

OTARASHVILI M., MAKHARADZE L., 
BROKISHVILI M. 
POSSIBILITY OF REGENERATION AND 
UTILIZATION OF THE RECEIVED AND USED 
SORBENT ON THE BASIS OF PERLITE OF THE 
PARAVANI FIELD

The article deals with the issues of the possibility of 
regeneration and utilization of the sorbent obtained 
and used on the basis of the Paravansky perlite.

The world practice of purifi cation of oil of an effective 
solution substantially depends on the choice of oil of the 
absorbing materials. Main requirement to use of their 
property of absorption of hazardous substances, low cost 
value and stable source of raw materials. With respect 
thereto, perlite of a volcanic origin concerns to the best 
group of adsorbents.  

According to the latest data of geological service, 
world reserves of perlite about 8 bcm are also annually 
consumed on average 2 million tons of perlite.

In the territory of Georgia near Ninotsminda, in 85 km 
to the southwest from the capital of Tbilisi, on a mountain 
slope Kiyun-Dag, on at the coast of the Paravani Lake, the 
powerful Paravani fi eld is located. Inventories of perlite are 
very impressive to 60,291 million m3.

In recent years borne works as staff of Caucasian 
Institute of mineral resources at high technological and 
scientifi c level, have been connected by a solution of the 
problem of environmental protection and also with use 
of local raw materials. Main objective was on the basis 
of thermochemical modifi cation of perlite of receiving a 
sorbent, a research and studying of opportunities of use. 

With the purpose of regeneration and utilization oil of 
perlite and the problem resolution of defi cit of bitumens 
and alternative binding materials in a cooperation with 
the scientifi c and technical entity researches which proved 
were conducted that in compliance to standards, oil perlite 
to one of a component, can beat it is used in cold asphalt 
concrete. It simplifi es technology, which reduces costs of 
bitumen and is ecologically net.

uak 622.244.442

akad. doqtori T. kunWulia, akad. doqtori v. xiTariSvili, 
doqtoranti a. maisuraZe

koroziis gamomwvevi pirobebi da misi aRmofxvris xerxebi 
navTobisa da gazis WaburRilebis gayvanisas

naSromSi ganxilulia navTobisa da gazis naSromSi ganxilulia navTobisa da gazis 

WaburRilebis burRvisas saburR iaraRsa da mowyob-WaburRilebis burRvisas saburR iaraRsa da mowyob-

ilobebis zedapirze koroziis warmoqmnis sakiTxebi,   ilobebis zedapirze koroziis warmoqmnis sakiTxebi,   

koroziis Tavidan acilebisa da aRmofxvris xerxebi. koroziis Tavidan acilebisa da aRmofxvris xerxebi. 

koroziis warmoqmna dakavSirebulia saburR xsnarSi koroziis warmoqmna dakavSirebulia saburR xsnarSi 

arsebuli organuli danamatebis daSlasTan, romelic arsebuli organuli danamatebis daSlasTan, romelic 

gamowveulia WaburRilebis burRvisas maRali tem-gamowveulia WaburRilebis burRvisas maRali tem-

peraturisa da baqteriebis zemoqmedebiT. Zlieri ko-peraturisa da baqteriebis zemoqmedebiT. Zlieri ko-

roziuli procesebi gamowveulia eleqtroqimiuri roziuli procesebi gamowveulia eleqtroqimiuri 

reaqciebiT, agreTve saburR xsnarSi Jangbadis, go-reaqciebiT, agreTve saburR xsnarSi Jangbadis, go-

girdwyalbadis airis da naxSirorJangis arsebobiT. girdwyalbadis airis da naxSirorJangis arsebobiT. 

eleqtroqimiur koroziasTan sabrZolvelad saWiroa eleqtroqimiur koroziasTan sabrZolvelad saWiroa 

metalis eleqtroqimiuri aqtiurobis gaTvaliswineba, metalis eleqtroqimiuri aqtiurobis gaTvaliswineba, 

romelic warmoadgens koroziis warmoSobis mTavar romelic warmoadgens koroziis warmoSobis mTavar 
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mizezs. airebis zemoqmedebiT gamowveul koroziasTan mizezs. airebis zemoqmedebiT gamowveul koroziasTan 

sabrZolvelad saburR xsnars umateben specialur sabrZolvelad saburR xsnars umateben specialur 

STamnTqmelebs da inhibitorebs. yvela CamoTvlili STamnTqmelebs da inhibitorebs. yvela CamoTvlili 

meTodis gamoyeneba saSualebas iZleva efeqturad meTodis gamoyeneba saSualebas iZleva efeqturad 

gayvanili iqnes WaburRili da sagrZnoblad gaiz-gayvanili iqnes WaburRili da sagrZnoblad gaiz-

ardos burRvis teqnikur-ekonomikuri maCveneblebi.ardos burRvis teqnikur-ekonomikuri maCveneblebi.

WaburRilebis burRvisas gamoyenebuli wylis 

fuZeze damzadebuli saburRi xsnarebis Semadgeneli 

komponentebi ar warmoadgenen Zlieri koroziis 

gamomwvev nivTierebebs, magram burRvis procesSi 

organuli danamatebis daSlam maRali temperatu-

ris an baqteriebis zemoqmedebiT SeiZleba gamoi-

wvios koroziis warmomSobi produqciis warmoqmna. 

Zlieri korozia SeiZleba gamowveuli iqnas ele-

qtroqimiuri procesebiT, agreTve saburR xsnarSi 

Jangbadis, gogirdwyalbadis airisa da naxSirorJan-

gis arsebobiT.

navTobisa da gazis WaburRilebis burRvisas ar-

sebobs oTxi ZiriTadi saxis korozia:

eleqtroqimiuri korozia; 2. korozia, romelic 

gamowveulia Jangbadis zemoqmedebiT, warmoiqmneba 

teniT dafarul metalis zedapirze; 3. gogirdo-

vani korozia, romelic warmoiSoba saburR xsnarSi 

gogirdwyalbadis sul mcire raodenobiT arsebo-

bis SemTxvevaSi; 4. naxSirorJangovani korozia, ro-

melic gamowveulia WaburRilSi naxSirorJangisa 

da cximovani mJavebis arsebobis Sedegad.

Tu metals movaTavsebT misi erT-erTi marilis 

Semcvel xsnarSi, maSin metalis ionebi daiwyeben 

gadasvlas eleqtrolitSi da metalis zedapirs 

damuxtaven uaryofiTad. am dros am ionebis ricx-

vi umniSvneloa da isini grovdebian uaryofiTad 

damuxtuli metalis zedapiris siaxloves, amrigad 

Camoyalibdeba ormagi eleqtruli Sre. amasTan misi 

uaryofiTi muxti warmoadgens potencialTa sxvao-

bas zedapirul koloidur nawilsa da ZiriTad ma-

sas Soris da is cnobilia nernstis zedapiruli 

potencialis saxelwodebiT.

sakuTari marilebis xsnarebSi CaSvebuli sxva-

dasxva qimiuri elementebis (metalebis) nernstis 

potencials Tanabari aqtiurobis ionebis dros, 

Sefardebuls wyalbadis eleqtrodis potencialTan, 

agreTve Tanabari aqtiurobis mqone hidroqsoniu-

mis ionebis SemTxvevaSi aqvT Semdegi mniSvnelobebi 

voltebSi (ix. cxrili 1).

cxrili 1cxrili 1

sxvadasxva qimiuri elementis nernstis potencialisxvadasxva qimiuri elementis nernstis potenciali

qimiuri elementi 

    (metali)

 nernstis pote-

 nciali, volti

qimiuri elementi 

    (metali)

 nernstis pote-

 nciali, volti

K

Na

Mg

Al

Zn

Fe

-2,92

-2,72

-2,34

-1,67

-0,76

-0,44

Pb

H

Cu

Hg

Ag

Au

-0,13

0,00

+0,34

+0,80

+0,80

+1,68

cxrilSi  1  warmodgenili qimiuri elemente-

bis CamonaTvali cnobilia Zabvis eleqtroqimiuri 

rigis saxelwodebiT. rac maRalia metalebis un-

ari warmoqmnas ionebi, miT ufro uaryofiTia misi 

potenciali da qimiurad is ufro metad aqtiuria 

wylian garemoSi. am eleqtroqimiuri rigis zogadi 

princi pi mdgomareobs imaSi, rom metalis kaTione-

bi gamoaZeveben xsnaridan im metalebis kaTionebs, 

romlebic imyofebian masze qvemoT Zabvis eleqtro-

qimiur rigSi. ase magaliTad, TuTia gamodevnis wy-

albads, xolo vercxliswyali ver gamodevnis [1, 4].

metalis eleqtroqimiuri aqtiuroba warmoad-

gens koroziis mTavar mizezs. rac maRalia metalis 

eleqtroqimiuri aqtiuroba, miT metad matulobs 

korozia. lokaluri gansxvaveba zedapirul poten-

cialSi, romelic gamowveulia metalis araerTgva-

rovnebiT, qmnis anodebisa da kaTodebis warmoqmnis 

pirobebs.

korozia yovelTvis xdeba anodTan, xolo koro-

ziuli reaqciis produqtebi, magaliTad wyalbadi, 

gamoiyofa kaTodTan. 

koroziuli elementebi warmoiqmneba saburR 

milSi, radgan foladi, romlisganac milia damza-

debuli, warmoadgens Senadnobs da Seicavs rkinisa 

da rkinis karbidis kristalebs. rkinis kristale-

bi TiTqmis yovelTvis moqmedeben rogorc anodebi, 

xolo misi karbidis kristalebi – rogorc ka-

Todebi; wredi ikvreba wylis fuZeze damzadebu-

li saburRi xsnarebiT, romlebic iwveven saburRi 

milebis zedapiris korozias. xinjebiTa da sxva 

saxis SreebiT dafaruli milebis ubnebi im adgi-

lad iqcevian, sadac warmoiqmneba kaTodebi, romelT-

ac aqvT unari gamoiwvion lokaluri an pitinguri 

korozia.

Tu kaTodze grovdeba koroziis produqtebi, 

iqmneba dabrkolebebi eleqtronebis nakadis moZ-
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raobisaTvis da koroziis procesi Seneldeba, am 

SemTxvevaSi amboben, rom kaTodi polarizebulia. 

magaliTad, wyalbadis kaTionebs SeuZliaT kaTodis 

wyalbadis atomebis feniT dafarvis saSualebiT mo-

axdinon misi polarizeba. Tu kaTionebi SeerTdebian 

da warmoqmnian wyalbadis molekulebs, romlebic 

gazis buStulebis saxiT aiwevian zeviT, maSin ka-

Todebs depolarizebulebs uwodeben. gaxsnili 

Jangbadi reagirebs wyalbadTan (ris Sedegad war-

moiqmneba wyali), is am dros SeiZleba moqmedebdes, 

rogorc depolarizatori, romelic daaCqarebs ko-

roziis process.

Jangbadis zemoqmedebiT tenis SriT dafarul 

metalis zedapirze warmoiSoba koroziuli proce-

sebi. Jangbadi swrafad Jangavs rkinas, folads da 

moTuTiebul rkinas, qmnis saburR milebsa da mowy-

obilobebze amonaWamebs, napralebs da gamWol xvre-

lebs. rogorc cnobilia, saburRi xsnari TiTqmis 

yovelTvis Seicavs Jangbads, radgan is ixsneba xs-

narSi misi momzadebisa da qimiuri reagentebiT 

damuSavebis dros, amasTan wnevis matebasTan erTad 

izrdeba Jangbadis xsnadoba xsnarSi. dadgenilia, 

rom Jangbadis ramdenime miligramis Semcveloba 1 

litr saburR xsnarSi sruliad sakmarisia imisaT-

vis, raTa gamowveuli iqnes saburRi iaraRisa da 

meqanizmebis Zlieri korozia. Jangbadovani korozia 

mkveTrad izrdeba temperaturis matebasTan erTad, 

masze gavlenas axdens agreTve saburRi xsnaris 

marilianoba. mineralizebul wyalze damzadebuli 

xsnarebi ufro agresiuli arian, isini ufro metad 

zrdian korozias, vidre mtknar wyalze damzade-

buli saburRi xsnarebi, amave dros Zlier maRali 

marilianobis SemTxvevaSi koroziis siCqare mc-

irdeba, rac gamowveulia imiT, rom mkveTrad maRali 

marilianobis dros saburR xsnarebSi Jangbadis 

xsnadoba sagrZnoblad mcirdeba. Cveulebrivad 

Jangbadiani korozia mcirdeba pH-is maCveneblis 

amaRlebisas 12-mde.

saburR xsnarSi Jangbadis xsnadobaze (Semcve-

lobaze) did gavlenas axdens wneva, marilianoba da 

temperatura (ix. cxrili 2). eqsperimentebi Catarda 

laboratoriul pirobebSi.

cxrili 2cxrili 2

wnevis, marilianobis da temperaturis gavlena saburR wnevis, marilianobis da temperaturis gavlena saburR 

xsnarSi Jangbadis xsnadobaze (Semcvelobaze)xsnarSi Jangbadis xsnadobaze (Semcvelobaze)

maxa-

siaTe-

beli

f  a  q  t  o  r  e  b  i

wneva,  PSI  (atm) marilianoba, mg/l (Nacl) temperatura, (0 F)

100

6,8

200

13,6

300

20,4

400

27,2

500

34,0

 0 50 100 150 200 250 100 200 300 400 450 500

saburR 

xsnar-

Si Jan-

gbadis

Semcve-

loba, 

mg/l

0,25 0,5 0,75 1,05 1,3 8,2 6 4,5 3,3 2,4 1,8 0,15 0,20 0,25 0,3 0,4 0,6

gamokvlevebma aCvena, rom wnevis zrdasTan erTad, 

saburR xsnarebSi Jangbadis Semcveloba izrdeba. 

amave gamokvlevebiT dadginda, rom Nacl-iT gajere-
bul xsnarebSi marilianobis momatebasTan erTad 

Jangbadis xsnadoba sagrZnoblad mcirdeba, xolo 

temperaturis mateba iwvevs saburR xsnarebSi 

Jangbadis Semcvelobis mniSvnelovan zrdas [2, 5].

saburR xsnarSi Jangbadis xsnadobis mateba 

iwvevs koroziuli procesebis siCqaris mniSvnelo-

van gazrdas (ix. nax. 1). 
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nax. 1. saburR xsnarSi Jangbadis Semcvelobis gavlena koroziis siCqarezenax. 1. saburR xsnarSi Jangbadis Semcvelobis gavlena koroziis siCqareze

wylis fuZeze damzadebul saburR xsnarebSi 

Jangbadis Semcvelobis Sesamcireblad aucilebelia 

xsnarebSi damatebuli iqnes Jangbadis STamnTqme-

lebi – natriumis sulfati da amoniumis bisul-

fati, raTa moxdes saburRi xsnaridan Jangbadis 

mocileba. sasurvelia xsnarebSi mudmivad iqnes 

Senar-Cunebuli sulfitis (SO3) Semcveloba 50 

- 150 mg/litri farglebSi, rac sagrZnoblad 

Seamcirebs koroziis siCqares.

gogirdovani korozia warmoiqmneba liTonze. 

misi warmoSoba dakavSirebulia saburR xsnarSi go-

girdwyalbadis arsebobasTan. gogirdwyalbadi aris 

Zalzed momwamlavi da koroziuli mJava airi, ami-

tom aucilebelia miRebuli iqnas sifrTxilis yvela 

SesaZlo RonisZieba mburRavTa brigadis yvela wev-

ris sicocxlisa da janmrTelobis dasacavad.

saburR xsnarSi gogirdwyalbadi SeiZleba 

moxvdes Termuli da baqteriuli danamatebis 

zemoqmedebiT, saburRi milebis gogirdisSemcvel 

sapox masalebTan qimiuri reaqciiT, gogirdwyal-

badis Semcveli intervalebis burRvisas. gogird-

wyalbadis arsebobaze mianiSnebs saburR xsnareb-

Si pH maCveneblis Semcireba, aqedan gamomdinare 

aucilebelia pH maCveneblis gazrda 9-dan 12-mde, 

rac mniSvnelovnad Seamcirebs gogirdwyalbadis 

mJave airis arsebobas saburR xsnarSi, magram es 

ar niSnavs imas, rom safrTxe Tavidan acilebulia, 

radgan xsnarSi arseboben da grovdebian xsnadi 

sulfidebi, rac imaze mianiSnebs, rom pH maCvene-
beli Semcirdeba saburR xsnarSi mJave airebis 

Semodinebis gamo da am dros xsnadi sulfidebi 

daubrundeba Tavis saSiS molekulur formas – 

gogirdwyalbads (H). aqedan gamomdinare, sasico-
cxlod aucilebelia pH maCvenebels SeunarCundes 

maRali mniSvneloba (9 – 12), ris miRwevac 

SesaZlebelia saburR xsnarSi TuTiis Semcveli 

produqtebis damatebiT. TuTiis produqtebiT 

damuSavebisas xsnarebSi sulfidebi gancalkev-

deba da daileqeba uxsnadi TuTiis sulfidebis 

saxiT, gogirdwyalbadis STanTqmas yvelaze efeq-

turad axdens TuTiis karbonati. gogirdwyalba-

dis mSTanTqmelad SeiZleba gamoyenebuli iqnes 

rkinis Semcveli dafqvili mineralebi, am dros 

gogirdwyalbadi reagirebs rkinis oqsidebTan da 

warmoqmnis uxsnad rkinis sulfidebs. saburR xs-

narebSi gogirdwyalbadis drouli gamovlenisaT-

vis WaburRilebze farTod gamoiyeneba airis 

amomcnobi sensorebi, romlebic gogirdwyalbads 

afiqsireben misi dabali koncentraciiT arsebobis 

SemTxvevaSic [1, 2, 5].

wylis fuZeze damzadebul saburR xsnarebSi 

arseboben sxvadasxva saxis baqteriebi, romlebic 

xels uwyoben koroziis warmoqmnas, ileqebian ra 

lorwos saxiT saburRi milebis, mowyobilobebis 

metaluri zedapiris calkeul ubnebze. yvelaze 

met zians iwveven “Desulfovibrio” saxis baqterie-
bi, romlebic mravldebian uJangbado garemoSi 

SeuRwevadi naleqSi. es baqteriebi aRadgenen 

sulfatebs, romlebic Sedian saburR xsnarSi da 

warmoqmnian gogirdwyalbads wyalbadTan kaTodze 

reaqciis dros

          (1)
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am SemTxvevaSi aramarto warmoqmnili gogird-

wyalbadi, aramed depolarizebuli kaTodi iwvevs 

korozias. garda amisa, baqteriebi Slian saburRi 

xsnaris danamatebs da amiT isini uaryofiT gav-

lenas axdenen xsnaris reologiur, teqnologiur 

da filtraciul Tvisebebze. arsebobs mosazreba, 

rom Tu baqteriebis zemoqmedebiT saburRi xsnaris 

fizikuri Tvisebebi ar gauaresdeba, biokorozia gan-

sakuTrebul garTulebebs ar iwvevs [1, 3].

am saxis korozias SeiZleba vebrZoloT saburR 

xsnarSi baqterocidebis damatebiT. gamoSvebulia 

didi raodenobis baqterocidebi, magram maTgan Sei-

rCeva iseTebi, romlebic uaryofiT gavlenas ar 

axdenen saburRi xsnaris Tvisebebze da ar ari-

an agresiulebi. aseT baqterocidebs warmoadgenen 

qlorirebuli fenolebi da paraformaldehidi. 

maTi aucilebeli koncentracia saburR xsnarSi 

damokidebulia myari fazis Semcvelobaze da Sei-

Zleba aRwevdes 6 kg/m3-s.

naxSirorJangovani korozia warmoiqmneba sa-

burR xsnarSi naxSirorJangisa da cximovani 

mJavebis arsebobiT. am koroziulma procesebma 

SeiZleba gamoiwvios liTonis Zlieri pitingi da 

dabzarva.

naxSirorJangi erT-erTi koroziuli airia, ro-

melic kargad ixsneba wyalSi, urTierTqmedebs mas-

Tan  da miiReba naxSirmJava 

       (2)

naxSirmJava saburR xsnarebSi amcirebs pH 
maCvenebels, es ki mas foladis mimarT Zalze koro-

ziuls xdis. koroziis Semcirebis saukeTeso saSua-

lebas am SemTxvevaSi warmoadgens pH maCveneblis 

SenarCuneba 9 – 10 -is farglebSi natriumis hidro-

Jangis damatebiT. pH maCveneblis maRali mniSvnelo-

bebis efeqturoba naxSirorJangTan urTierTobaSi 

pirvel rigSi gamoixateba imiT, rom SesaZlebelia 

CO2-is naklebad koroziul nivTierebad gardaqmna, 

aseve  pH maCveneblis arseboba 9 – 10 -is diapa-

zonSi, rac sakmarisia imisaTvis, raTa moxdes nax-

SirmJavas gardaqmna natriumis bikarbonatad. magram 
CO2-is Zlieri nakadis WaburRilSi SemoWrisas 

warmoiqmneba xsnadi karbonatebis Zalian didi ra-

odenoba, rac iwvevs saburRi xsnaris siblantis 

mkveTr gazrdas. am SemTxvevaSi mJavebis neitral-

izaciisaTvis SeiZleba xsnarSi damatebuli iqnes 

kalciumis hidroJangi. magram am dros warmoqmnili 

kalciumis karbonati daleqvisas qmnis myar safars. 

am procesis Tavidan asacileblad iyeneben nale-

qwarmomqmnel inhibitorebs da awarmoeben saburRi 

milebis gawmendas CaSveba-amoRebis operaciebis 

dros [1,2,5].

naxSirwyalbadebis fuZeze damzadebuli sa-

burRi xsnarebis gamoyeneba aRmofxvris koro-

zias, radgan Seicavs Zlier hidrofobizatorebs. 

am xsnarebis maRali Rirebuleba mTlianad gamar-

Tlebulia rTul pirobebSi gamoyenebisaTvis 

WaburRilebis burRvisas, magaliTad gogirdis 

Semcvelobis gazrdisas Rrma da maRali temper-

aturis mqone WaburRilebSi.

zemo aRniSnulidan gamomdinare, SeiZleba 

davaskvnaT, rom navTobisa da gazis WaburRilebis 

gayvanisas saburRi instrumentebisa da mowyobilo-

bebis korozia gamowveulia WaburRilebis burRvi-

sas maRali temperaturisa da baqteriebis zemoq-

medebiT. am dros warmoiqmneba koroziis warmom-

Sobi produqtebi, xolo Zlieri korozia SeiZleba 

gamowveuli iqnas eleqtroqimiuri procesebiT, aseve 

saburR xsnarSi Jangbadis, naxSirorJangis da go-

girdwyalbadis airis arsebobiT. aqve warmodgenil-

ia koroziis Tavidan acilebisa da misi aRmofxvris 

saSualebebi.

eleqtroqimiuri koroziis dros, masTan sabr-

Zolvelad aucilebelia metalis eleqtroqimiuri 

aqtiurobis gaTvaliswineba, romelic warmoadgens 

koroziis warmoSobis mTavar mizezs. koroziis 

procesi Seneldeba, Tu kaTodi daifareba wyalba-

dis atomebis feniT, am dros wyalbadis atomebi 

SeerTdebian da warmoqmnian wyalbadis molekulebs, 

e.i. wyalbadis kaTionebi moaxdenen kaTodis polar-

izebas.

Jangbadovan koroziasTan sabrZolvelad saWiroa 

wylis fuZeze damzadebul saburR xsnarebSi 

Jangbadis Semcvelobis SemcirebisaTvis damatebuli 

unda iqnes Jangbadis mSTanTqmelebi – natriumis 

sulfati da amoniumis bisulfati, aseve sasurvelia 

xsnarebSi mudmivad SenarCundes sulfitis (SO3) 
Semcveloba xsnarebSi 50 – 150 mg/litri diapa-

zonSi, rac mniSvnelovnad Seamcirebs koroziis siC-

qares. 

gogirdovani koroziis warmoqmna metalze daka-

vSirebulia saburR xsnarSi gogirdwyalbadis arse-

bobasTan. gogirdwyalbadis arsebobis Sesamcireblad 

aucilebulia  pH maCveneblis 9 – 11-mde gazr-

da, amis miRweva SesaZlebelia TuTiis karbonatis 

an TuTiis Semcveli produqtebis, aseve rkinis 

Semcveli dafqvili mineralebis damatebiT saburR 

xsnarSi. baqteriebis zemoqmedebiT gamowveuli go-

girdovani koroziis aRmosafxvrelad aucilebelia 

specialuri baqterocidebis damateba saburR xs-

narSi.

naxSirJangovani koroziis Sesamcireblad sa-

burR xsnars umateben natriumis da kalciumis hi-

droJangs, aseve iyeneben naleqwarmomqmnel inhibito-

rebs. koroziis Tavidan acilebisa da aRmofxvris 

erT-erT warmatebul xerxs warmoadgens naxSirwy-

albadebis fuZeze damzadebuli saburRi xsnarebis 

gamoyeneba. yvela CamoTvlili meTodebis gamoyene-

ba saSualebas iZleva efeqturad iqnes gayvanili 

WaburRilebi da sagrZnoblad gaizardos burRvis 

teqnikur-ekonomikuri maCveneblebi.
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КУНЧУЛИЯ Т.С.,  ХИТАРИШВИЛИ В.Э., 
МАИСУРАДЗЕ А.Г.
УСЛОВИЯ, ВЫЗЫВАЮЩИЕ  КОРРОЗИИ 
И СПОСОБЫ ЕЕ ПРЕДОТВРАЩЕНИЯ 
ПРИ ПРОВОДКЕ НЕФТЯНЫХ И ГАЗОВЫХ 
СКВАЖИН 

В работе рассматриваются вопросы образо-
вания коррозии на поверхности бурового ин-
струмента и оборудования при бурении нефтяных 
и газовых скважин; способы предупреждения и 
предотвращения коррозии. Образование коррозии 
связано с распадом органических добавок в буровом 
расстворе, которое вызвано воздействием высокой 
тем-пературы и бактерий при бурении скважин. 

Кроме этого, сильные коррозионные процессы 
вызваны электрохимическими реакциями, также 
присутствием в буровом расстворе кислорода, 
сероводорода и углекислоты. Для борьбы с элек-
трохимической коррозией необходимо учитывать 
электрохимическую активность металла, которая 
является главной причиной возникновения 
коррозии. Для борьбы с коррозиейвызванным 
воздействием газов  в состав бурового расствора 
добавляют специальные поглащающие добавки 
и ингибиторы. Таким образом использование 
всех перечисленных методов дает возможность 
эффективно проводить скважины и значительно 
повысить технико-экономические показатели бу-
рения.

KUNCHULIA T., KHITARISHVILI V.,
MAISURADZE A.
CONDITIONS CAUSING OF CORROSION AND 
ITS ERADICATION METHODS OF THE OIL AND 
GAS WELLS WITHDRAWAL

        
The work considers with the issues of producing 

corrosion on the surfaces of weapons and equipment 
on drilling of oil and gas wells. Here are the 
methods of prevention and elimination of corrosion. 
Creation of corrosion is related to the disintegration 
of organic supplements in the drilling solution 

caused by drilling wells with high temperature and 
bacterias. The strong corrosive processes are caused 
by electrochemical reactions, as well as the presence 
of oxygen, sulfur-hydrogen gas and carbon dioxide 
emulsion. To combat electrochemical corrosion it 
is necessary to consider metallic electrochemical 
activity, which is the main source of corrosion. Special 
salts and inhibitors are added to fight the corrosion 
caused by exposure to gas. The use of all of these 
methods allows to be efficiently drained into the well 
and significantly increase the technical-economic 
indicators of drilling.
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warmomadgenlis, cnobili samToelis da geodezistis nikoloz TevzaZis warmomadgenlis, cnobili samToelis da geodezistis nikoloz TevzaZis 

ojaxSi. 1955 wels daamTavra Tbilisis #7  saSualo skola, xolo 1960 wels ojaxSi. 1955 wels daamTavra Tbilisis #7  saSualo skola, xolo 1960 wels 

saqarTvelos politeqnikuri institutis samSeneblo fakulteti warCinebiT. saqarTvelos politeqnikuri institutis samSeneblo fakulteti warCinebiT. 

imave wels daiwyo muSaoba energetikis da hidronagebobebis samecniero-kvleviT imave wels daiwyo muSaoba energetikis da hidronagebobebis samecniero-kvleviT 

centrSi inJinrad, Semdeg ufros inJinrad. aqve daamTavra aspirantura da 1973 centrSi inJinrad, Semdeg ufros inJinrad. aqve daamTavra aspirantura da 1973 

wels daicva sakandidato disertacia Temaze «maRali simtkicis betonebis wels daicva sakandidato disertacia Temaze «maRali simtkicis betonebis 

kvleva». paralelurad muSaobda enguris kaSxlis betonis SerCevaze. 1968-kvleva». paralelurad muSaobda enguris kaSxlis betonis SerCevaze. 1968-

76 wlebSi iqve gaagrZela muSaoba mecnier-muSakis Tanamdebobaze, xolo 1976 76 wlebSi iqve gaagrZela muSaoba mecnier-muSakis Tanamdebobaze, xolo 1976 

wlidan muSaobs saqarTvelos teqnikur universitetSi ufros maswavleblad, wlidan muSaobs saqarTvelos teqnikur universitetSi ufros maswavleblad, 

1976-2006 wlebSi iyo docenti, 2006-2009 wlebSi - asocirebuli profesori, 2009 1976-2006 wlebSi iyo docenti, 2006-2009 wlebSi - asocirebuli profesori, 2009 

wlidan dRemde «Sromis usafrTxoebisa da sagangebo situaciebis marTvis» wlidan dRemde «Sromis usafrTxoebisa da sagangebo situaciebis marTvis» 

departamentis profesoria.departamentis profesoria.

gamoqveynebuli aqvs 50-ze meti samecniero naSromi: saxelmZRvaneloebi, gamoqveynebuli aqvs 50-ze meti samecniero naSromi: saxelmZRvaneloebi, 

monografia, meToduri miTiTebebi, rekomendaciebi «bebris cixis» restavra-monografia, meToduri miTiTebebi, rekomendaciebi «bebris cixis» restavra-

ciaze. «dinamos» stadionis rekonstruqciaze da sxva. misi monografia ciaze. «dinamos» stadionis rekonstruqciaze da sxva. misi monografia 

profesor i. StermanTan erTad «mkvrivi betoni mravalfraqciul Semvsebze» profesor i. StermanTan erTad «mkvrivi betoni mravalfraqciul Semvsebze» 

daibeWda adaptirebuli saxiT aSS betonis institutis JurnalSi.daibeWda adaptirebuli saxiT aSS betonis institutis JurnalSi.

qalbatoni d. TevzaZe kiTxulobs leqciebs «Sromis usafrTxoebis» da qalbatoni d. TevzaZe kiTxulobs leqciebs «Sromis usafrTxoebis» da 

«sagangebo situaciebis marTvis» sakiTxebze samSeneblo, arqiteqturis «sagangebo situaciebis marTvis» sakiTxebze samSeneblo, arqiteqturis 
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da hidroteqnikis fakultetebze, kvalifikaciis amaRlebis kursebze. aris da hidroteqnikis fakultetebze, kvalifikaciis amaRlebis kursebze. aris 

saqarTvelos ekologiur mecnierebaTa akademiis wevr-korespondenti. wlebis saqarTvelos ekologiur mecnierebaTa akademiis wevr-korespondenti. wlebis 

ganmavlobaSi iyo kaTedris gamgis moadgile. sazogadoebriv saqmianobaSi ganmavlobaSi iyo kaTedris gamgis moadgile. sazogadoebriv saqmianobaSi 

aqtiuri da keTilsindisieri muSaobisaTvis miRebuli aqvs madlobebi.aqtiuri da keTilsindisieri muSaobisaTvis miRebuli aqvs madlobebi.

d. TevzaZis xelmZRvanelobiT 2012 wels SemuSavebuli iqna axali sadoqtoro d. TevzaZis xelmZRvanelobiT 2012 wels SemuSavebuli iqna axali sadoqtoro 

saganmanaTleblo programa «usafrTxoebis inJineria da riskebis Sefaseba». saganmanaTleblo programa «usafrTxoebis inJineria da riskebis Sefaseba». 

igi aqtiurad monawileobs departamentis samecniero da sazogadoebriv igi aqtiurad monawileobs departamentis samecniero da sazogadoebriv 

saqmianobaSi. qalbaton diana TevzaZes akademiur moRvaweobaSi profesiuli saqmianobaSi. qalbaton diana TevzaZes akademiur moRvaweobaSi profesiuli 

aRiarebisaTvis, saqarTvelos teqnikuri universitetis akademiuri sabWos aRiarebisaTvis, saqarTvelos teqnikuri universitetis akademiuri sabWos 

gadawyvetilebiT 2017  wels mieniWa emeritusis akademiuri wodeba. gadawyvetilebiT 2017  wels mieniWa emeritusis akademiuri wodeba. 

qalbaton dianas hyavs ori vaJiSvili da eqvsi SviliSvili.qalbaton dianas hyavs ori vaJiSvili da eqvsi SviliSvili.

guliTadad vulocavT qalbaton dianas saiubileo TariRs,  es ki asakia,  ro-guliTadad vulocavT qalbaton dianas saiubileo TariRs,  es ki asakia,  ro-

ca adamiani ganvlil cxovrebas aanalizebs, romelic SedegebiT ganisazRvreba ca adamiani ganvlil cxovrebas aanalizebs, romelic SedegebiT ganisazRvreba 

da am mxriv qalbatonma dianam bevri ram SeZlo. vusurvebT mas janmrTelobas da am mxriv qalbatonma dianam bevri ram SeZlo. vusurvebT mas janmrTelobas 

da dRegrZelobas.da dRegrZelobas.

saqarTvelos samTo sazogadoeba,saqarTvelos samTo sazogadoeba,

saqarTvelos teqnikuri universiteti,saqarTvelos teqnikuri universiteti,

misi samTo-geologiuri fakulteti,misi samTo-geologiuri fakulteti,

Sromis usafrTxoebisa da sagangeboSromis usafrTxoebisa da sagangebo

situaciebis marTvis departamentis situaciebis marTvis departamentis 

profesor-maswavleblebi,profesor-maswavleblebi,

«samTo Jurnalis» saredaqcio kolegia«samTo Jurnalis» saredaqcio kolegia
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გელენიძე მედგარი გელენიძე მედგარი 
GELENIDZE MEDGARI 
ГЕЛЕНИДЗЕ МЕДГАРИ 

cnobil qarTvel mecniers samTo eleqtromeqanikis da plazmuri teqno-cnobil qarTvel mecniers samTo eleqtromeqanikis da plazmuri teqno-

logiebis dargSi medgar geleniZes dabadebidan 80 da samecniero-pedagogiu-logiebis dargSi medgar geleniZes dabadebidan 80 da samecniero-pedagogiu-

ri moRvaweobis 50 weli Seusrulda. igi daibada 1937  wlis 31 maiss zugdidis ri moRvaweobis 50 weli Seusrulda. igi daibada 1937  wlis 31 maiss zugdidis 

raionis sofel ruxSi. iqve daamTavra saSualo skola, xolo 1961 wels raionis sofel ruxSi. iqve daamTavra saSualo skola, xolo 1961 wels 

saqarTvelos politeqnikuri instituti samTo inJiner-eleqtromeqanikosis saqarTvelos politeqnikuri instituti samTo inJiner-eleqtromeqanikosis 

specialobiT.specialobiT.

SromiTi saqmianoba daiwyo saSemduReblo mowyobilobebis sakavSiro SromiTi saqmianoba daiwyo saSemduReblo mowyobilobebis sakavSiro 

kvleviTi institutis Tbilisis filialSi, romelic SemdgomSi ganagrZo kvleviTi institutis Tbilisis filialSi, romelic SemdgomSi ganagrZo 

saqarTvelos mecnierebaTa akademiis gr. wulukiZis saxelobis samTo meqanikis saqarTvelos mecnierebaTa akademiis gr. wulukiZis saxelobis samTo meqanikis 

institutSi sruliad axali - hidroabraziuli cveTis samecniero mimarTulebiT. institutSi sruliad axali - hidroabraziuli cveTis samecniero mimarTulebiT. 

am mimarTulebiT igi iTvleba praqtikulad erT-erT fuZemdeblad Cvens am mimarTulebiT igi iTvleba praqtikulad erT-erT fuZemdeblad Cvens 

qveyanaSi. wlebis ganmavlobaSi man Seqmna hidroabraziuli cveTis Teoria, qveyanaSi. wlebis ganmavlobaSi man Seqmna hidroabraziuli cveTis Teoria, 

romelmac sayovelTao aRiareba hpova saerTaSoriso samecniero wreSi. manve romelmac sayovelTao aRiareba hpova saerTaSoriso samecniero wreSi. manve 

daamuSava centridanuli tumboebis hidroabraziuli cveTis Teoria da daamuSava centridanuli tumboebis hidroabraziuli cveTis Teoria da 

hidroabraziuli cveTisagan tumboebisa da milsadenebis dacvis efeqturi hidroabraziuli cveTisagan tumboebisa da milsadenebis dacvis efeqturi 

meTodebi.meTodebi.

1970 wels aRniSnuli mimarTulebiT saqarTvelos politeqnikur institutSi 1970 wels aRniSnuli mimarTulebiT saqarTvelos politeqnikur institutSi 

warmatebiT daicva sakandidato disertacia da mieniWa teqnikis mecnierebaTa warmatebiT daicva sakandidato disertacia da mieniWa teqnikis mecnierebaTa 

kandidatis samecniero xarisxi. 1990 wels aseve warmatebiT daicva sadoqtoro kandidatis samecniero xarisxi. 1990 wels aseve warmatebiT daicva sadoqtoro 

disertacia ukrainis mecnierebaTa akademiis msoflioSi aRiarebul e. patonis disertacia ukrainis mecnierebaTa akademiis msoflioSi aRiarebul e. patonis 

saxelobis eleqtroSeduRebis institutSi da mieniWa teqnikis mecnierebaTa saxelobis eleqtroSeduRebis institutSi da mieniWa teqnikis mecnierebaTa 

doqtoris samecniero xarisxi. misi sadoqtoro disertacia exeboda sruliad doqtoris samecniero xarisxi. misi sadoqtoro disertacia exeboda sruliad 

axal mimarTulebas plazmuri teqnologiebis dargSi,  kerZod, ciklokonver-axal mimarTulebas plazmuri teqnologiebis dargSi,  kerZod, ciklokonver-

tuli da induqciurtevaduri gardamqmnelebis Seqmnas da kvlevas.tuli da induqciurtevaduri gardamqmnelebis Seqmnas da kvlevas.

sakmaod mravalmxrivia m. geleniZis samecniero moRvaweobis sfero: sakmaod mravalmxrivia m. geleniZis samecniero moRvaweobis sfero: 

hidroabraziuli cveTa da gacveTili zedapirebis aRdgenis efeqturi hidroabraziuli cveTa da gacveTili zedapirebis aRdgenis efeqturi 

saSualebebis damuSaveba; samTo qanebis plazmuri teqnologiiT damuSaveba; saSualebebis damuSaveba; samTo qanebis plazmuri teqnologiiT damuSaveba; 

plazmatronebis damuSaveba da marTkuTxa maxasiaTeblebis mqone denis plazmatronebis damuSaveba da marTkuTxa maxasiaTeblebis mqone denis 
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wyaroebis Seqmna; mZlavri plazmuri warmonaqmnebis da lazeruli plazmis wyaroebis Seqmna; mZlavri plazmuri warmonaqmnebis da lazeruli plazmis 

miReba; myari nawilakebis degradacia da maRali wnevis Seqmnis problemebi miReba; myari nawilakebis degradacia da maRali wnevis Seqmnis problemebi 

hidromeqanikaSi.hidromeqanikaSi.

bolo wlebSi samecniero mimarTulebiT Sesrulebuli kvlevebidan aRsa-bolo wlebSi samecniero mimarTulebiT Sesrulebuli kvlevebidan aRsa-

niSnavia plazmuri teqnologiebis dargi. Aam sferoSi Sesrulebuli samuSaoebidan niSnavia plazmuri teqnologiebis dargi. Aam sferoSi Sesrulebuli samuSaoebidan 

aRsaniSnavia: eleqtrorkaluri plazmuri aparatebis plazmuri Wavlis mravali aRsaniSnavia: eleqtrorkaluri plazmuri aparatebis plazmuri Wavlis mravali 

xerxi; mravalkomponentiani plazmuri Wavlis formirebis meTodebi; sakuTari xerxi; mravalkomponentiani plazmuri Wavlis formirebis meTodebi; sakuTari 

wylis orTqlze momuSave plazmatroni; grZelkaTodiani plazmatroni; Ru-wylis orTqlze momuSave plazmatroni; grZelkaTodiani plazmatroni; Ru-

melplazmatroni; dabali donis radiaqtiuli narCenebis gadasamuSavebeli melplazmatroni; dabali donis radiaqtiuli narCenebis gadasamuSavebeli 

eleqtrorkaluri reaqtoris Seqmna; masalebis aduRebamde da aorTqlebamde eleqtrorkaluri reaqtoris Seqmna; masalebis aduRebamde da aorTqlebamde 

gaxurebis eleqtrorkaluri reaqtoris Seqmna; plazmur RumelSi oqros miRebis gaxurebis eleqtrorkaluri reaqtoris Seqmna; plazmur RumelSi oqros miRebis 

axali teqnologia; platinis miReba da misi warmoebis teqnologia madnidan axali teqnologia; platinis miReba da misi warmoebis teqnologia madnidan 

pirdapiri Tburi meTodiT; cirkoniumis miRebis teqnologia da sxva.pirdapiri Tburi meTodiT; cirkoniumis miRebis teqnologia da sxva.

aRniSnuli mimarTulebebiT mas gamoqveynebuli aqvs 60-ze meti samecniero aRniSnuli mimarTulebebiT mas gamoqveynebuli aqvs 60-ze meti samecniero 

naSromi da miRebuli aqvs mravali saavtoro mowmoba da patenti. gamogonebebis naSromi da miRebuli aqvs mravali saavtoro mowmoba da patenti. gamogonebebis 

garkveuli nawili dapatentebulia sazRvargareTis qveynebSi, kerZod, aSS-i, garkveuli nawili dapatentebulia sazRvargareTis qveynebSi, kerZod, aSS-i, 

germaniaSi, bulgareTSi, rumineTSi, iugoslaviaSi da sxva, gayidulia amave qvey-germaniaSi, bulgareTSi, rumineTSi, iugoslaviaSi da sxva, gayidulia amave qvey-

nebSi.nebSi.

samecniero saqmianobis paralelurad batoni medgari 40 welze metia samecniero saqmianobis paralelurad batoni medgari 40 welze metia 

nayofier pedagogiur moRvaweobas eweva saqarTvelos teqnikur universitetSi. nayofier pedagogiur moRvaweobas eweva saqarTvelos teqnikur universitetSi. 

wlebis manZilze iyo SeduRebis kaTedris gamgis moadgile, amJamad samTo wlebis manZilze iyo SeduRebis kaTedris gamgis moadgile, amJamad samTo 

eleqtromeqanikis mimarTulebis sruli profesoria, mihyavs saleqcio kursebi eleqtromeqanikis mimarTulebis sruli profesoria, mihyavs saleqcio kursebi 

SeduRebis teqnologiebis da samTo eleqtromeqanikis mimarTulebebiT.SeduRebis teqnologiebis da samTo eleqtromeqanikis mimarTulebebiT.

mecnierebaSi da teqnikis dargSi mniSvnelovani wvlilis SetanisaTvis mas mecnierebaSi da teqnikis dargSi mniSvnelovani wvlilis SetanisaTvis mas 

miniWebuli aqvs sabWoTa kavSiris ministrTa sabWos premia (1990 w.), saqarTvelos miniWebuli aqvs sabWoTa kavSiris ministrTa sabWos premia (1990 w.), saqarTvelos 

mecnierebisa da teqnikis saxelmwifo komitetis premiebi (1985 da 1987  wlebSi).mecnierebisa da teqnikis saxelmwifo komitetis premiebi (1985 da 1987  wlebSi).

igi aris dsT-s qveynebis saSemduReblo asociaciis wevri saqarTvelodan.igi aris dsT-s qveynebis saSemduReblo asociaciis wevri saqarTvelodan.

batoni medgari mravali saerTaSoriso, sakavSiro da respublikuri batoni medgari mravali saerTaSoriso, sakavSiro da respublikuri 

konferenciis da simpoziumis monawilea. misi Sromebi gamoqveynebulia rusul, konferenciis da simpoziumis monawilea. misi Sromebi gamoqveynebulia rusul, 

inglisur da germanul enebze.inglisur da germanul enebze.

xazgasmis Rirsia m. geleniZis adamianuri Tvisebi. igi aris energiuli, xazgasmis Rirsia m. geleniZis adamianuri Tvisebi. igi aris energiuli, 

principuli, komunikabeluri mecnieri, gulisxmieri kolega, saukeTeso meojaxe.principuli, komunikabeluri mecnieri, gulisxmieri kolega, saukeTeso meojaxe.

vusurvebT baton medgars didi xnis sicocxles, janmrTelobas, mniSvnelovan vusurvebT baton medgars didi xnis sicocxles, janmrTelobas, mniSvnelovan 

SemoqmedebiT miRwevebs.SemoqmedebiT miRwevebs.

saqarTvelos samTo sazogadoeba,saqarTvelos samTo sazogadoeba,

saqarTvelos teqnikuri universitetis saqarTvelos teqnikuri universitetis 

da misi samTo-geologiuri fakultetisda misi samTo-geologiuri fakultetis

profesor maswavleblebi,profesor maswavleblebi,

gr. wulukiZis samTo institutisgr. wulukiZis samTo institutis

mecnieri TanamSromlebi,mecnieri TanamSromlebi,

“samTo Jurnalis” saredaqcio kolegia“samTo Jurnalis” saredaqcio kolegia
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TSERETELI IVERI TSERETELI IVERI 

qarTuliqarTuli geologiurigeologiuri sazogadoebissazogadoebis TvalsaCinoTvalsaCino warmomadgenelswarmomadgenels, , stustu-s 

samTosamTo-geologiurigeologiuri fakultetisfakultetis gamoyenebiTigamoyenebiTi geologiisgeologiis departamentisdepartamentis sapatiosapatio 
profesorsprofesors, , geologiisgeologiis doqtorsdoqtors iveriiveri wereTelswereTels dabadebisdabadebis 8080 dada samecnierosamecniero-
pedagogiuripedagogiuri moRvaweobismoRvaweobis 5555 weliweli SeusruldaSeusrulda.

igiigi daibadadaibada 19371937  welswels, , TbilisSiTbilisSi, , cnobilicnobili geologisgeologis dada mTasvlelismTasvlelis daviT daviT 

wereTliswereTlis ojaxSiojaxSi. . 19601960 welswels, , TbilisisTbilisis saxelmwifosaxelmwifo universitetisuniversitetis inJinerinJiner-geologisgeologis 

specialobiTspecialobiT damTavrebisdamTavrebis SemdegSemdeg, , muSaobamuSaoba daiwyodaiwyo saqarTvelossaqarTvelos mecnierebaTamecnierebaTa 

akademiisakademiis paleobiologiispaleobiologiis institutSiinstitutSi, , sadacsadac akadakad. . l. . daviTaSvilisadaviTaSvilisa dada profprof. . n. . 

ximSiaSvilisximSiaSvilis xelmZRvanelobiTxelmZRvanelobiT daeufladaeufla stratigrafiulistratigrafiuli dada paleontologiuripaleontologiuri 

kvlevebiskvlevebis meTodebsmeTodebs. . misimisi samecnierosamecniero kvlevebiskvlevebis ZiriTadiZiriTadi mimarTulebamimarTuleba imTaviTveimTaviTve 

yirimyirim-kavkasiiskavkasiis zoliszolis SuaiuruliSuaiuruli moluskebisamoluskebisa dada stratigrafiisstratigrafiis SeswavlaSeswavla iyoiyo.

cnobiliacnobilia, , romrom geologiurgeologiur-agegmviTiagegmviTi samuSaoebissamuSaoebis warmatebiTwarmatebiT CatarebaCatareba 

dada sasargeblosasargeblo wiaRiseuliswiaRiseulis prognoziprognozi SesaZlebeliaSesaZlebelia mxolodmxolod yovelmxrivyovelmxriv 

dasabuTebulidasabuTebuli stratigrafiisstratigrafiis safuZvelzesafuZvelze, , racrac, , TavisTavis mxrivmxriv, , dafuZnebulidafuZnebuli undaunda 
iyosiyos detalurdetalur paleontologiurpaleontologiur kvlevebzekvlevebze. . sworedswored amitomamitom profprof. . i. . wereTelmawereTelma 
xelixeli mohkidamohkida arqistratigrafiuliarqistratigrafiuli RirebulebisRirebulebis mqonemqone gadaSenebuligadaSenebuli TavfexianiTavfexiani 
moluskebismoluskebis -  - amonitebisamonitebis SeswavlasSeswavlas yirimyirim-kavkasiiskavkasiis regionSiregionSi ( (yirimiyirimi, , CrdiloeTCrdiloeT 
kavkasiakavkasia, , daRestanidaRestani, , saqarTvelosaqarTvelo, , naxiCevaninaxiCevani dada sxvsxv.). .). amanaman saSualebasaSualeba miscamisca masmas, , erTiserTis 
mxrivmxriv, , sruleyosruleyo arsebuliarsebuli SexedulebebiSexedulebebi SuaiuruliSuaiuruli biotisbiotis mravalferovnebismravalferovnebis 
SesaxebSesaxeb dada, , meoresmeores mxrivmxriv, , daedginadaedgina amam organizmebisorganizmebis evoluciisevoluciis TaviseburebebiTaviseburebebi dada 
daezustebinadaezustebina maTimaTi SemcveliSemcveli naleqebisnaleqebis stratigrafiastratigrafia. . iubilarsiubilars amam sakiTxebTansakiTxebTan 
dakavSirebiTdakavSirebiT gamoqveynebuligamoqveynebuli aqvsaqvs 5050-mdemde samecnierosamecniero naSrominaSromi, , maTmaT SorisSoris 3 monografiamonografia. . 
igiigi mravaljermravaljer warsdgawarsdga moxsenebiTmoxsenebiT respublikurrespublikur dada saerTaSorisosaerTaSoriso simpoziumebzesimpoziumebze. . 

i. . wereTelswereTels didididi wvliliwvlili aqvsaqvs SetaniliSetanili saqarTvelossaqarTvelos baTuribaTuri asakisasakis amonite-amonite-

bisbis dada stratigrafiisstratigrafiis SeswavlisSeswavlis saqmeSisaqmeSi. . gansakuTrebiTgansakuTrebiT undaunda aRiniSnosaRiniSnos mismis 
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miermier CatarebuliCatarebuli samuSaosamuSao e.w. . samxreTsamxreT oseTisoseTis teritoriazeteritoriaze, , sadacsadac mdmd. . yvirilisyvirilis 
saTaveebSisaTaveebSi, , sofsof. . wonasTanwonasTan, , aRmoCeniliaRmoCenili dada gansazRvruligansazRvruli iqnaiqna mravalferovanimravalferovani 
amonituriamonituri kompleqsikompleqsi, , romlisromlis skrupulozuriskrupulozuri SeswavlisSeswavlis safuZvelzesafuZvelze, , adreadre 
arsebuliarsebuli SexedulebebisSexedulebebis sapirispirodsapirispirod, , dadgindadadginda, , romrom amam regionSiregionSi sedimentaciissedimentaciis 
procesiprocesi, , SuaSua baTuridanbaTuridan dawyebulidawyebuli kaloviuriskaloviuris CaTvliTCaTvliT, , uwyvetaduwyvetad mimdinareobdamimdinareobda. . 
RirsSesaniSnaviaRirsSesaniSnavia, , romrom mismis miermier gansazRvrulgansazRvrul dada aRwerilaRweril mravalricxovanmravalricxovan 
amonitsamonits SorisSoris erTerT-erTierTi -  - CadomitesCadomites bremeribremeri TsereteliTsereteli, , 19681968 -   -  mogvianebiTmogvianebiT    ucxoelmaucxoelma    
specialistebmaspecialistebma evropisevropis baTuribaTuri sarTulissarTulis zonurzonur namarxadnamarxad aRiaresaRiares dada SeitanesSeitanes 
saerTaSorisosaerTaSoriso geoqronologiurgeoqronologiur skalaSiskalaSi.

20062006 welswels gamoqveyndagamoqveynda fundamenturifundamenturi koleqtiurikoleqtiuri monografiamonografia -   -  „saqarTvelossaqarTvelos 
iuruliiuruli naleqebisnaleqebis stratigrafiastratigrafia“, , romlisromlis erTerT-erTierTi avtoricavtoric i. . wereTeliawereTelia.

gardagarda biostratigrafiisabiostratigrafiisa profprof. . i. . wereTliswereTlis interesebisinteresebis sferoSisferoSi SedisSedis iuruliurul 
periodTanperiodTan dakavSirebulidakavSirebuli sxvasxva mravalimravali problemaproblema. . masmas SeswavliliSeswavlili aqvsaqvs iuruliiuruli 
droisdrois paleogeografiispaleogeografiis, , paleozoogeografiispaleozoogeografiis, , baiosurbaiosur-tiTonuritiTonuri amonituriamonituri 
kompleqsiskompleqsis droSidroSi monacvleobismonacvleobis sakiTxebisakiTxebi dada sxvsxv. . SedgeniliSedgenili aqvsaqvs SuaiuruliSuaiuruli 
droisdrois TavfexianiTavfexiani moluskebismoluskebis katalogikatalogi.

i. . wereTeliwereTeli 19931993 wlidanwlidan iwyebsiwyebs muSaobasmuSaobas saqarTvelossaqarTvelos teqnikuriteqnikuri universitetisuniversitetis 
geologiisageologiisa dada paleontologiispaleontologiis kaTedrazekaTedraze docentisdocentis movaleobismovaleobis SemsrulebladSemsruleblad, , 
19961996 wlidanwlidan ikavebsikavebs docentisdocentis, , xoloxolo    20092009 wlidanwlidan -  - gamoyenebiTigamoyenebiTi geologiisgeologiis 
departamentisdepartamentis asocirebuliasocirebuli profesorisprofesoris TanamdebobasTanamdebobas. . 

universitetSiuniversitetSi muSaobismuSaobis periodSiperiodSi manman gamoavlinagamoavlina SesaSuriSesaSuri profesionalizmiprofesionalizmi dada 
keTilsindisierebakeTilsindisiereba. . gardagarda imisaimisa, , romrom igiigi RrmadRrmad erudirebulierudirebuli mecnieriamecnieria dada SeuZliaSeuZlia 
axalgazrdebTanaxalgazrdebTan gansakuTrebuligansakuTrebuli urTierTobisurTierTobis damyarebadamyareba, , aqvsaqvs mravalferovanimravalferovani 
masalismasalis gadmocemisgadmocemis sadasada dada damajerebelidamajerebeli unariunari. . 

profprof. . i. . wereTliswereTlis miermier ( (T. . lominaZesTanlominaZesTan erTaderTad) ) SedgeniliaSedgenilia „saqarTvelossaqarTvelos 
geologiisgeologiis“ dada `kavkasiis`kavkasiis geologiisgeologiis“ leqciebisleqciebis kursiskursis eleqtronulieleqtronuli versiebiversiebi.

20172017 wliswlis seqtembridanseqtembridan i. . wereTeliwereTeli stustu-s samTosamTo geologiurigeologiuri fakultetisfakultetis 
sapatiosapatio profesoriaprofesoria dada kvlavkvlav ganagrZobsganagrZobs samecnierosamecniero-pedagogiurpedagogiur moRvaweobasmoRvaweobas. . 

batonibatoni iverisiveris pirovnebaSipirovnebaSi RrmaRrma geologiurigeologiuri ganaTlebaganaTleba dada profesionalizmiprofesionalizmi 
TanazomieradTanazomierad SerwymuliaSerwymulia keTilsindisierebasTankeTilsindisierebasTan, , inteligentobasainteligentobasa dada piradpirad 
momxibvlelobasTanmomxibvlelobasTan, , ramacramac masmas damsaxurebulidamsaxurebuli avtoritetiavtoriteti moupovamoupova kolegebsakolegebsa 
dada studentstudent-axalgazrdobasaxalgazrdobas SorisSoris. . vusurvebTvusurvebT masmas janmrTelobasjanmrTelobas, , xangrZlivxangrZliv 
sicocxlessicocxles dada nayofiernayofier samecnierosamecniero-pedagogiurpedagogiur moRvaweobasmoRvaweobas.

                                              

saqarTvelossaqarTvelos teqnikuriteqnikuri universitetisuniversitetis reqtorati,reqtorati,

                                    samTosamTo-geologiurigeologiuri fakultetisfakultetis dekanatidekanati dada

                                                                        gamoyenebiTigamoyenebiTi geologiisgeologiis departamenti,departamenti,

                                                                                    saqarTvelossaqarTvelos  erovnulierovnuli  muzeumismuzeumis  

paleoanTropologiispaleoanTropologiis  dada  

paleobiologiispaleobiologiis  kvleviTikvleviTi  institutiinstituti

„samTo„samTo  Jurnalis“Jurnalis“  saredaqciosaredaqcio  kolegiakolegia                                                                                                                      
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ЛАНЧАВА ОМАРИ 

cnobil qarTvel mecniers, teqnikis mecnierebaTa doqtors, g. wulukiZis cnobil qarTvel mecniers, teqnikis mecnierebaTa doqtors, g. wulukiZis 

samTo institutis kompleqsuri me qanizaciis laboratoriis ufros mecnier samTo institutis kompleqsuri me qanizaciis laboratoriis ufros mecnier 

TanamSromels, saqarTvelos teqnikuri universitetis Sromis usafrTxoebisa TanamSromels, saqarTvelos teqnikuri universitetis Sromis usafrTxoebisa 

da sagangebo situaciebis marTvis departamentis profesors omar lanCavas da sagangebo situaciebis marTvis departamentis profesors omar lanCavas 

dabadebis 70 da samecniero-pedagogiuri moRvaweobis 45 weli Seusrulda.dabadebis 70 da samecniero-pedagogiuri moRvaweobis 45 weli Seusrulda.

igi daibada q. quTaisSi 1947  wlis 14  oqtombers. 1964  wels daamTavra igi daibada q. quTaisSi 1947  wlis 14  oqtombers. 1964  wels daamTavra 

quTaisis me-11 saSualo skola. imave wels swavla ganagrZo saqarTvelos quTaisis me-11 saSualo skola. imave wels swavla ganagrZo saqarTvelos 

politeqnikuri institutis samTo-geologiur fakultetze, romlis damTavrebis politeqnikuri institutis samTo-geologiur fakultetze, romlis damTavrebis 

Semdeg, 1969 wels, mieniWa samTo inJiner-meqanikosis kvalifikacia. iyo warCinebuli Semdeg, 1969 wels, mieniWa samTo inJiner-meqanikosis kvalifikacia. iyo warCinebuli 

moswavle da studenti. SromiTi saqmianoba daiwyo g. wulukiZis samTo moswavle da studenti. SromiTi saqmianoba daiwyo g. wulukiZis samTo 

institutis samTo Tbofizikis laboratoriaSi 1970 wels, sadac ganvlo gza institutis samTo Tbofizikis laboratoriaSi 1970 wels, sadac ganvlo gza 

rigiTi inJinridan zemoaRniSnuli danayofis xelmZRvanelamde. 1972-1975 wlebSi rigiTi inJinridan zemoaRniSnuli danayofis xelmZRvanelamde. 1972-1975 wlebSi 

swavlobda saqarTvelos mecnierebaTa akademiis aspiranturaSi. 1975 wels swavlobda saqarTvelos mecnierebaTa akademiis aspiranturaSi. 1975 wels 

daicva sakandidato disertacia “naxSiris, madneuli da aramadneuli sabadoebis daicva sakandidato disertacia “naxSiris, madneuli da aramadneuli sabadoebis 

miwisqveSa damuSavebisa da eqspluataciis specialobiT”. 1998 wels saqarTvelos miwisqveSa damuSavebisa da eqspluataciis specialobiT”. 1998 wels saqarTvelos 

teqnikuri universitetis sadisertacio sabWos dasacavad warudgina sadoqtoro teqnikuri universitetis sadisertacio sabWos dasacavad warudgina sadoqtoro 

naSromi, romelic warmatebiT daicva 1999 wels da mieniWa teqnikis mecnierebaTa naSromi, romelic warmatebiT daicva 1999 wels da mieniWa teqnikis mecnierebaTa 

doqtoris samecniero xarisxi. doqtoris samecniero xarisxi. 

samecniero saqmianobasTan erTad o. lanCava nayofier pedagogiur samecniero saqmianobasTan erTad o. lanCava nayofier pedagogiur 

saqmianobas eweva. 2003 wlidan iyo saqarTvelos teqnikuri universitetis saqmianobas eweva. 2003 wlidan iyo saqarTvelos teqnikuri universitetis 

profesor-SemTavsebeli, xolo 2012 wlidan dRemde aris mowveuli sruli profesor-SemTavsebeli, xolo 2012 wlidan dRemde aris mowveuli sruli 

profesori. 2003-2011 wlebSi iyo rusTavis SoTa rusTavelis saxelobis saero profesori. 2003-2011 wlebSi iyo rusTavis SoTa rusTavelis saxelobis saero 

universitetis profesori, xolo 2003-2009 wlebSi - saqarTvelos SeiaraRebuli universitetis profesori, xolo 2003-2009 wlebSi - saqarTvelos SeiaraRebuli 

Zalebis generaluri Stabis samxedro-sainJinro akademiis profesori.Zalebis generaluri Stabis samxedro-sainJinro akademiis profesori.

o. lanCavas samecniero moRvaweobis sfero sakmaod farToa. mas aqvs o. lanCavas samecniero moRvaweobis sfero sakmaod farToa. mas aqvs 

samecniero naSromebi samTo Tbofizikis, sabadoTa damuSavebis, miwisqveSa samecniero naSromebi samTo Tbofizikis, sabadoTa damuSavebis, miwisqveSa 

satransporto gvirabebis ventilaciis, riskebis Sefasebisa da usafrTxoebis satransporto gvirabebis ventilaciis, riskebis Sefasebisa da usafrTxoebis 
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inJineriis  mimarTulebebiT.  jer  kidev  1979  wels, avtorTa jgufTan inJineriis  mimarTulebebiT.  jer  kidev  1979  wels, avtorTa jgufTan 

erTad, o. lanCavam Seqmna normatiuli saxelmZRvanelo - naxSiris Saxtebis erTad, o. lanCavam Seqmna normatiuli saxelmZRvanelo - naxSiris Saxtebis 

Tbofizikuri gaangariSebis erTiani meTodika, romlisTvisac aRniSnul Tbofizikuri gaangariSebis erTiani meTodika, romlisTvisac aRniSnul 

jgufTan erTad miiRo sabWoTa kavSiris saxalxo meurneobis miRwevaTa jgufTan erTad miiRo sabWoTa kavSiris saxalxo meurneobis miRwevaTa 

1980 wlis gamofenis brinjaos medali. masSi Sesulia saventilacio haeris 1980 wlis gamofenis brinjaos medali. masSi Sesulia saventilacio haeris 

temperaturis, masagadatanis potencialisa da fardobiTi tenianobis temperaturis, masagadatanis potencialisa da fardobiTi tenianobis 

kompleqsuri gaangariSebis mis mier Seqmnili meTodi, romelmac Semdgomi kompleqsuri gaangariSebis mis mier Seqmnili meTodi, romelmac Semdgomi 

ganviTareba hpova mis sadoqtoro disertaciaSi. ganviTareba hpova mis sadoqtoro disertaciaSi. 

profesori o. lanCava 240-ze meti samecniero naSromis avtoria, maT profesori o. lanCava 240-ze meti samecniero naSromis avtoria, maT 

Sorisaa 2 monografia (erT-erTi inglisur enaze gamosca gamomcemloba Sorisaa 2 monografia (erT-erTi inglisur enaze gamosca gamomcemloba 

„lambertma“) da 5 saxelmZRvanelo umaRlesi teqnikuri saswavleblebisaTvis. „lambertma“) da 5 saxelmZRvanelo umaRlesi teqnikuri saswavleblebisaTvis. 

igi mravali saerTaSoriso kongresis, simpoziumisa da konferenciis monawilea. igi mravali saerTaSoriso kongresis, simpoziumisa da konferenciis monawilea. 

iyo ramdenime saerTaSoriso simpoziumis saorganizacio komitetis wevri da iyo ramdenime saerTaSoriso simpoziumis saorganizacio komitetis wevri da 

swavluli mdivani; axalgazrduli saerTaSoriso konferenciis Tavmjdomare swavluli mdivani; axalgazrduli saerTaSoriso konferenciis Tavmjdomare 

da axalgazrda mecnierTa dReebis seqciis xelmZRvaneli. 2016 wels iyo da axalgazrda mecnierTa dReebis seqciis xelmZRvaneli. 2016 wels iyo 

rumineTSi gamarTuli saerTaSoriso simpoziumis „universitaria simpro rumineTSi gamarTuli saerTaSoriso simpoziumis „universitaria simpro 

2016“ plenaruli sxdomis mTavari momxsenebeli. misma moxsenebam, “gvirabebSi 2016“ plenaruli sxdomis mTavari momxsenebeli. misma moxsenebam, “gvirabebSi 

xanZrebis Sefasebis zogierTi sakiTxi”, daimsaxura saorganizacio komitetis xanZrebis Sefasebis zogierTi sakiTxi”, daimsaxura saorganizacio komitetis 

sapatio jildo. sapatio jildo. 

o. lanCava 2017  wlidan aris sagzao kongresebis msoflio organizaciis o. lanCava 2017  wlidan aris sagzao kongresebis msoflio organizaciis 

(PIARCPIARC)  wevri, rac Sedegad mohyva mis gamosvlas „vorkSopze - riskebis marTvis )  wevri, rac Sedegad mohyva mis gamosvlas „vorkSopze - riskebis marTvis 

menejmenti satransporto organizaciebisa da proeqtebisaTvis“, romelic menejmenti satransporto organizaciebisa da proeqtebisaTvis“, romelic 

Seexeboda gvirabebSi xanZrebis ricxviTi modelirebisa da katastrofis Seexeboda gvirabebSi xanZrebis ricxviTi modelirebisa da katastrofis 

menejmentis problemebs. menejmentis problemebs. 

2017  wels g.wulukiZis samTo institutSi imyofeboda samecniero 2017  wels g.wulukiZis samTo institutSi imyofeboda samecniero 

delegacia rumineTidan. maTi mizani iyo „horizon 2020-is“ farglebSi delegacia rumineTidan. maTi mizani iyo „horizon 2020-is“ farglebSi 

saerTaSoriso samecniero konsorciumis Seqmna, romlis muSaoba unda saerTaSoriso samecniero konsorciumis Seqmna, romlis muSaoba unda 

warimarTos satransporto gvirabebis moqnili saventilacio sistemebis warimarTos satransporto gvirabebis moqnili saventilacio sistemebis 

damuSavebis mimarTulebiT. aRniSnuli Tematika o. lanCavas mier aris damuSavebis mimarTulebiT. aRniSnuli Tematika o. lanCavas mier aris 

Camoyalibebuli. Camoyalibebuli. 

o. lanCava saqarTvelos teqnikur universitetSi (stu) xelmZRvanelobs o. lanCava saqarTvelos teqnikur universitetSi (stu) xelmZRvanelobs 

sadoqtoro programas “riskebis Sefaseba da usafrTxoebis inJineria”. am sadoqtoro programas “riskebis Sefaseba da usafrTxoebis inJineria”. am 

mimarTulebiT mis mier momzadebulia teqnikis mecnierebis 1 kandidati da 2 mimarTulebiT mis mier momzadebulia teqnikis mecnierebis 1 kandidati da 2 

akademiuri doqtori, romlebic dResdReobiT arian stu-s sruli profesori akademiuri doqtori, romlebic dResdReobiT arian stu-s sruli profesori 

da asistent-profesori.da asistent-profesori.

gansakuTrebiT aRsaniSnavia o. lanCavas moRvaweoba samrewvelo gansakuTrebiT aRsaniSnavia o. lanCavas moRvaweoba samrewvelo 

obieqtebis daproeqtebis sferoSi. igi mravali (80-ze meti) ganxorcielebuli obieqtebis daproeqtebis sferoSi. igi mravali (80-ze meti) ganxorcielebuli 

proeqtis avtoria, maT Sorisaa: engurhesis diskuri saketebis Stolnis proeqtis avtoria, maT Sorisaa: engurhesis diskuri saketebis Stolnis 

reabilitaciis proeqti (tenderSi gamarjvebuli); engurhesis sageneratoro reabilitaciis proeqti (tenderSi gamarjvebuli); engurhesis sageneratoro 

darbazis ventilaciisa da Tbofizikuri uzrunvelyofis proeqti; marabda-darbazis ventilaciisa da Tbofizikuri uzrunvelyofis proeqti; marabda-

axalqalaqis sarkinigzo magistralis gvirabebis ventilaciis proeqti, axalqalaqis sarkinigzo magistralis gvirabebis ventilaciis proeqti, 
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romelic momaval wels Sedis eqspluataciaSi; qveynis Tavdacvis xelSemwyobi romelic momaval wels Sedis eqspluataciaSi; qveynis Tavdacvis xelSemwyobi 

sxvadasxva mniSvnelovani obieqtebis proeqtebi.sxvadasxva mniSvnelovani obieqtebis proeqtebi.

batoni omari dResdReobiT Cveuli energiiT ganagrZobs moRvaweobas batoni omari dResdReobiT Cveuli energiiT ganagrZobs moRvaweobas 

samecniero da pedagogiur sferoSi. zedized ori welia Rebulobda monawileobas samecniero da pedagogiur sferoSi. zedized ori welia Rebulobda monawileobas 

kompiuteruli modelirebis sakiTxebze  q. londonSi gamarTul „vorkSopebSi“, kompiuteruli modelirebis sakiTxebze  q. londonSi gamarTul „vorkSopebSi“, 

romelTa Tematika iyo „denadTa dinamikis kompiuteruli modelireba“ da „xanZris romelTa Tematika iyo „denadTa dinamikis kompiuteruli modelireba“ da „xanZris 

dinamikis kompiuteruli modelireba“. aris Sromismoyvare da Tavmdabali. dinamikis kompiuteruli modelireba“. aris Sromismoyvare da Tavmdabali. 

samecniero moRvaweobisaTvis mas miRebuli aqvs agreTve saqarTvelos samecniero moRvaweobisaTvis mas miRebuli aqvs agreTve saqarTvelos 

komkavSiris 1978 wlis premia. samecniero Sedegebis mixedviT o. lanCava 2016 komkavSiris 1978 wlis premia. samecniero Sedegebis mixedviT o. lanCava 2016 

wels arCeulia rumineTis mecnierebaTa akademiis sainJinro mecnierebebisa da wels arCeulia rumineTis mecnierebaTa akademiis sainJinro mecnierebebisa da 

inovaciebis Jurnalis saredaqcio kolegiis wevrad inovaciebis Jurnalis saredaqcio kolegiis wevrad www.jesi.astr.ro/editorial-and-www.jesi.astr.ro/editorial-and-
advisory-board.phpadvisory-board.php.

dResdReobiT batoni omari aris SoTa rusTavelis erovnuli samecniero dResdReobiT batoni omari aris SoTa rusTavelis erovnuli samecniero 

fondis sagranto proeqtis samecniero xelmZRvaneli, stu-s samTo-geologiuri fondis sagranto proeqtis samecniero xelmZRvaneli, stu-s samTo-geologiuri 

fakultetis sadisertacio sabWos wevri, stu-s samTo fakultetis sadoqtoro fakultetis sadisertacio sabWos wevri, stu-s samTo fakultetis sadoqtoro 

programis samecniero xelmZRvaneli. programis samecniero xelmZRvaneli. 

vulocavT baton omars dabadebidan 70 wlisTavs da vusurvebT didxans vulocavT baton omars dabadebidan 70 wlisTavs da vusurvebT didxans 

sicocxlesa da SemoqmedebiT warmatebebs.sicocxlesa da SemoqmedebiT warmatebebs.

saqarTvelos samTo sazogadoeba,saqarTvelos samTo sazogadoeba,

saqarTvelos teqnikuri universitetissaqarTvelos teqnikuri universitetis

reqtorati, misi samTo-geologiurireqtorati, misi samTo-geologiuri

fakultetis profesor-maswavleblebi,fakultetis profesor-maswavleblebi,

g.wulukiZis samTo institutis g.wulukiZis samTo institutis 

direqcia da mecnieri TanamSromlebi,direqcia da mecnieri TanamSromlebi,

„samTo Jurnalis saredaqcio kolegia“„samTo Jurnalis saredaqcio kolegia“
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ДЖАВАХИШВИЛИ                      
ТЕИМУРАЗИ                      
JAVAXISHVILI  
TEIMURAZI                                                

teqnikisteqnikis mecnierebaTamecnierebaTa doqtorsdoqtors, , saqarTvelossaqarTvelos navTobisanavTobisa dada gazisgazis kor po-kor po-

raciisraciis sainJinrosainJinro-teqnikuriteqnikuri uzrunvelyofisuzrunvelyofis departamentisdepartamentis saproeqtosaproeqto-sakon-sakon-

struqtorostruqtoro samsaxurissamsaxuris ufrossufross, , saqarTvelossaqarTvelos teqnikuriteqnikuri universitetisuniversitetis pro-pro-

fesors Teimurazfesors Teimuraz javaxiSvilsjavaxiSvils dabadebidandabadebidan 70  70 weli Seusruldaweli Seusrulda. . 
igi daibadaigi daibada 1947  1947 wliswlis 27  27 martsmarts. 1969 . 1969 welswels daamTavradaamTavra saqarTvelossaqarTvelos poli te q -poli te q -

ni kurini kuri institutisinstitutis samTosamTo fakultetifakulteti samTosamTo inJinerinJiner-eleqtrikosis spe ci alo biTeleqtrikosis spe ci alo biT. . 
1972-1975 1972-1975 wlebSiwlebSi swavlobdaswavlobda moskovismoskovis samTosamTo institutisinstitutis aspiran tu raSiaspiran tu raSi, , ro m lisro m lis 
damTavrebisdamTavrebis SemdegSemdeg daicvadaicva sakandidatosakandidato disertaciadisertacia avtomaturiavtomaturi re gu li rebisre gu li rebis 
dada marTvismarTvis ( (samTosamTo dargidargi) ) specialobiTspecialobiT. 2006 . 2006 welswels saqarTvelossaqarTvelos te q nikurte q nikur univer-univer-

sitetSisitetSi daicvadaicva sadoqtorosadoqtoro disertaciadisertacia bagirgzebisbagirgzebis muSaobismuSaobis reJimebisreJimebis dada parame-parame-

trebistrebis optimizaciisoptimizaciis sakiTxzesakiTxze dada mieniWamieniWa teqnikisteqnikis mecni ere baTamecni ere baTa dotorisdotoris samec-samec-

nieroniero xarisxixarisxi. . 
1976 1976 wlidanwlidan T. . javaxiSvilijavaxiSvili muSaobsmuSaobs saqarTvelossaqarTvelos politeqnikurpoliteqnikur insti tu tSiinsti tu tSi 

(SemdgomSiSemdgomSi teqnikuriteqnikuri universitetiuniversiteti), ), maTmaT SorisSoris, 2006 , 2006 wlidanwlidan dRemdedRemde pro fesorispro fesoris 
TanamdebobazeTanamdebobaze. . monawileobsmonawileobs bakalavrebisbakalavrebis, , magistrebismagistrebis dada doqtorebisdoqtorebis momzade-momzade-

baSibaSi. . igiigi arisaris 150- 150-zeze metimeti gamoqveynebuligamoqveynebuli naSromisnaSromis avtoriavtori, , maTmaT SorisaaSorisaa saswavlosaswavlo, , 
samecnierosamecniero, , saproeqtosaproeqto-normatiulinormatiuli dokumentaciadokumentacia, , monografiamonografia, , gamo go nebebigamo go nebebi dada 
sxvasxva.  .  T. . javaxiSvilijavaxiSvili wlebiswlebis ganmavlobaSiganmavlobaSi iyoiyo stustu-s samTosamTo fakul tetisfakul tetis dekanisdekanis 
moadgilemoadgile samecnierosamecniero dargSidargSi, , sadisertaciosadisertacio sabWossabWos wevriwevri dada swav lu liswav lu li mdivanimdivani, , 
saqarTvelossaqarTvelos samTosamTo sazogadoebissazogadoebis TavmjdomarisTavmjdomaris moadgilemoadgile dada samecnierosamecniero-teqni-teqni-

kurikuri „ „samTosamTo JurnalisJurnalis“ “ pasu xismgebelipasu xismgebeli mdivanimdivani. . miRebulimiRebuli aqvsaqvs tasisistasisis, , aSSaSS-s komer-komer-

ciuliciuli departamentisdepartamentis dada sxvasxva saerTaSorisosaerTaSoriso organiza ci ebisorganiza ci ebis mravalimravali sertifikatisertifikati 
swavlebis Tanamedrove meTodologiebis, energo efeqturobisswavlebis Tanamedrove meTodologiebis, energo efeqturobis, , uZraviuZravi qonebisqonebis bi-bi-

znesis,znesis, magistralurimagistraluri milsadenebis da bagir gze bismilsadenebis da bagir gze bis sferoSisferoSi. . xel mZRvanelobdaxel mZRvanelobda 
saerTaSorisosaerTaSoriso konferenciaskonferencias (2002  (2002 weliweli) ”) ”uaxlesiuaxlesi teqnologiebiteqnologiebi dada saqarTvelosaqarTvelo” ” 

i u b il e  -  Ю Б И Л Е Й   -  J U B I L E E
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(saorganizaciosaorganizacio komitetiskomitetis wevriwevri dada samTosamTo-geologiurigeologiuri seqciisseqciis TavmjdomareTavmjdomare). ). 
T. javaxiSvili 20 welze metia aqtiuradaa CarTuli sainJinro-praqtikul T. javaxiSvili 20 welze metia aqtiuradaa CarTuli sainJinro-praqtikul 

da saeqsperto saqmianobaSi. sxvadasxva etapze Sesrulebuli aqvs proeqtebi, maT da saeqsperto saqmianobaSi. sxvadasxva etapze Sesrulebuli aqvs proeqtebi, maT 

Soris saerTaSoriso mniSvnelobis, saqarTvelos teqnikur universitetSi, kom-Soris saerTaSoriso mniSvnelobis, saqarTvelos teqnikur universitetSi, kom-

pania „geoinJineringSi“, energoefeqturobis centr „saqarTveloSi“, saqarTve-pania „geoinJineringSi“, energoefeqturobis centr „saqarTveloSi“, saqarTve-

los navTobisa da gazis korporaciaSi. 2006-2008 wlebSi iyo saqarTvelos los navTobisa da gazis korporaciaSi. 2006-2008 wlebSi iyo saqarTvelos 

nav To bisa da gazis korporaciis xarisxis kontrolisa da xarisxis uzrun-nav To bisa da gazis korporaciis xarisxis kontrolisa da xarisxis uzrun-

vel yofis samsaxuris ufrosi, xolo 2008 wlidan dRemde - saproeqto-sakons-vel yofis samsaxuris ufrosi, xolo 2008 wlidan dRemde - saproeqto-sakons-

truq to ro samsaxuris ufrosia. truq to ro samsaxuris ufrosia. 

T. javaxiSvili eqspertis an/da proeqtis avtoris statusiTT. javaxiSvili eqspertis an/da proeqtis avtoris statusiT monaw-monaw-

ileobdaileobda saqarTvelossaqarTvelos energoseqtorisenergoseqtoris ganviTarebisganviTarebis mniSvnelovanimniSvnelovani proeqtebisproeqtebis 
ganxor ci elebaSiganxor ci elebaSi, , rogoricaarogoricaa: : fondifondi -  - aTaswleulisaTaswleulis gamowvevagamowveva saqarTvelossaqarTvelos 
(MCG) (MCG) fa r g lebSifa r g lebSi saqarTvelossaqarTvelos magistralurimagistraluri gazsadenebisgazsadenebis reabilitaciareabilitacia, , 
saqarTvelossaqarTvelos gazisgazis infrastruqturisinfrastruqturis ganviTarebisganviTarebis programaprograma, , gardabnisgardabnis 230  230 
mgvtmgvt simZlavrissimZlavris kombinirebulikombinirebuli ciklisciklis TboeleqtrosadgurisTboeleqtrosadguris mSeneblobismSeneblobis 
proeqtiproeqti, , saqarTve lo SisaqarTve lo Si miwisqveSamiwisqveSa gazsacavisgazsacavis mSeneblobismSeneblobis proeqtiproeqti dada sxvasxva. . 

batoni Teimurazibatoni Teimurazi aqtiuradaqtiurad monawileobsmonawileobs evropulievropuli dada sxvasxva saerTaSorisosaerTaSoriso 
standartebisstandartebis qarTulenovaniqarTulenovani versiebisversiebis SemuSavebisSemuSavebis procesSiprocesSi rogorcrogorc ssip ssip – – 
sa qarTvelossa qarTvelos standartebisastandartebisa dada metrologiismetrologiis erovnulerovnul saagentosTansaagentosTan arsebuliarsebuli 
standartizaciisstandartizaciis „ „eleqtroteqnikurieleqtroteqnikuri“ “ komitetiskomitetis wevriwevri dada „ „bunebrivibunebrivi gaz zegaz ze“ “ Se-Se-

qmniliqmnili samuSaosamuSao jgufisjgufis xelmZRvanelixelmZRvaneli (2013-2016  (2013-2016 w.w.w.w.), ), xoloxolo 2016  2016 wlidanwlidan ro gorcro gorc 
„bunebrivibunebrivi gazisgazis“ “ teqnikuriteqnikuri komitetiskomitetis TavmjdomareTavmjdomare. . igi igi 2013 2013 wliswlis maisidanmaisidan 
arisaris saerTaSorisosaerTaSoriso eleqtroteqnikurieleqtroteqnikuri komisiiskomisiis (IEC)  (IEC) saqarT ve lossaqarT ve los erovnulierovnuli 
komitetiskomitetis wevriwevri, , wlebiswlebis ganmavlobaSiganmavlobaSi warmoadgenswarmoadgens saqar Tve lossaqar Tve los navTobisanavTobisa dada 
gazisgazis korporaciaskorporacias INOGATE-INOGATE-s programebisprogramebis teqnikurteqnikur eqsper tTaeqsper tTa jgufSijgufSi stand-stand-

artizaciisartizaciis dargSidargSi. . 
saqarTvelossaqarTvelos samTosamTo sazogadoebasazogadoeba didaddidad afasebsafasebs batonibatoni TeimurazTeimuraz javaxi-javaxi-

Svi lisSvi lis    profesionalizmsprofesionalizms, , adamianuradamianur TvisebebsTvisebebs, , diddid SromisunarianobasaSromisunarianobasa dada 
saq mi sadmisaq mi sadmi pasuxismgeblobaspasuxismgeblobas, , riTacriTac manman aRiarebaaRiareba dada pativiscemapativiscema daimsaxuradaimsaxura 
samTosamTo-teqnikurteqnikur dada energoseqtorSienergoseqtorSi moRvawemoRvawe sazogadoebaSisazogadoebaSi. . masmas hyavshyavs SesaniS-SesaniS-

navinavi ojaxiojaxi. . 
vusurvebTvusurvebT masmas janmrTelobasjanmrTelobas, , simxnevessimxneves, , xangrZlivxangrZliv sicocxlessicocxles dada kidevkidev 

mravalimravali mniSvnelovanimniSvnelovani proeqtisproeqtis warmatebiTwarmatebiT ganxorcielebasganxorcielebas. . 

saqarTvelos teqnikuri universitetis reqtorati,saqarTvelos teqnikuri universitetis reqtorati,

                   saqarTvelos navTobisa da gazis korporacia,                   saqarTvelos navTobisa da gazis korporacia,

g. wulukiZis samTo institutis mecnier-TanamSromlebi,g. wulukiZis samTo institutis mecnier-TanamSromlebi,

                   saqarTvelos teqnikuri universitetis samTo-                   saqarTvelos teqnikuri universitetis samTo-

                      geologiuri fakultetis profesor maswavleblebi,                       geologiuri fakultetis profesor maswavleblebi, 

                   `samTo Jurnalis~ saredaqcio kolegia                    `samTo Jurnalis~ saredaqcio kolegia 
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ნაილი ნიჟარაძენაილი ნიჟარაძე
НАИЛИ  НИЖАРАДЗЕ

NAILI NIJARADZE

8 weli gaxdeba rac qalbatoni naili Cvens Soris aRar aris. es didi 8 weli gaxdeba rac qalbatoni naili Cvens Soris aRar aris. es didi 

danaklisia geologiuri sazogadoebisTvis. danaklisia geologiuri sazogadoebisTvis. 

samoci weli  emsaxureboda q-ni naili studentTa aRzrdis saqmes. samoci weli  emsaxureboda q-ni naili studentTa aRzrdis saqmes. 

mas Zalian uyvarda axalgazrdebi, energias ar iSurebda, raTa mieca maTTvis mas Zalian uyvarda axalgazrdebi, energias ar iSurebda, raTa mieca maTTvis 

aucilebeli codna. aseve didi siyvaruliT pasuxobdnen mas studentebic. Zalian aucilebeli codna. aseve didi siyvaruliT pasuxobdnen mas studentebic. Zalian 

rTul situaciaSi is yovelTvis mSvidad moZebnida kompromisul gamosavals.rTul situaciaSi is yovelTvis mSvidad moZebnida kompromisul gamosavals.

qalbatoni naili pedagogiuri saqmianobis paralelurad eweoda samecniero qalbatoni naili pedagogiuri saqmianobis paralelurad eweoda samecniero 

muSaobas. igi aqtiurad monawileobda  kaTedris samecniero kvleviT TematikaSi. muSaobas. igi aqtiurad monawileobda  kaTedris samecniero kvleviT TematikaSi. 

kerZod iyo madanTa mineraluri Sedgenilobis mkvlevari. mas Seswavlili kerZod iyo madanTa mineraluri Sedgenilobis mkvlevari. mas Seswavlili 

hqonda  saqarTvelos Savi, feradi, keTilSobili liTonebis araerTi sabados hqonda  saqarTvelos Savi, feradi, keTilSobili liTonebis araerTi sabados 

nivTieri Sedgeniloba da warmoSobis pirobebi. igi iyo ramdenime aTeuli nivTieri Sedgeniloba da warmoSobis pirobebi. igi iyo ramdenime aTeuli 

samecniero naSromisa da saxelmZRvanelos avtori. aqtiurad  monawileobda samecniero naSromisa da saxelmZRvanelos avtori. aqtiurad  monawileobda 

rogorc respublikur, aseve sakavSiro da saerTaSoriso konferenciebsa da rogorc respublikur, aseve sakavSiro da saerTaSoriso konferenciebsa da 

simpoziumebSi. simpoziumebSi. 

qalbatoni naili iyo sanimuSo Svili, erTguli meuRle, deda da bebia.qalbatoni naili iyo sanimuSo Svili, erTguli meuRle, deda da bebia.

RmerTma umravlos saqarTvelos naili niJaraZisnairi qalbatonebi.RmerTma umravlos saqarTvelos naili niJaraZisnairi qalbatonebi.

saqarTvelos teqnikuri universiteti,saqarTvelos teqnikuri universiteti,

saqarTvelos geologiuri sazogadoeba,saqarTvelos geologiuri sazogadoeba,

samTo-geologiuri fakultetis profesor maswavleblebi,samTo-geologiuri fakultetis profesor maswavleblebi,

gamoyenebiTi geologiis departamentis profesor-maswavleblebi,gamoyenebiTi geologiis departamentis profesor-maswavleblebi,

janeliZis geologiis institutis TanamSromlebi,janeliZis geologiis institutis TanamSromlebi,

„samTo Jurnalis“ saredaqcio kolegia„samTo Jurnalis“ saredaqcio kolegia
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ინფორმაცია
gasuli wlis 11 dekembers, grigol wulukiZis gasuli wlis 11 dekembers, grigol wulukiZis 

samTo institutis samecniero sabWos sxdomaTa samTo institutis samecniero sabWos sxdomaTa 

darbazSi, Catarda me-2 respublikuri samecnie-darbazSi, Catarda me-2 respublikuri samecnie-

ro konferencia ro konferencia `samTo saqmis da geologiis samTo saqmis da geologiis 

aqtualuri problemebiaqtualuri problemebi~, romlis muSaobaSi , romlis muSaobaSi 

monawileoba miiRes: grigol wulukiZis samTo monawileoba miiRes: grigol wulukiZis samTo 

institutis, saqarTvelos teqnikuri universite-institutis, saqarTvelos teqnikuri universite-

tis, ivane javaxiSvilis saxelobis saxelmwifo tis, ivane javaxiSvilis saxelobis saxelmwifo 

universitetis kavkasiis a. TvalWreliZis mine-universitetis kavkasiis a. TvalWreliZis mine-

raluri nedleulis institutis mecnier Tanam-raluri nedleulis institutis mecnier Tanam-

Sromlebma. gamoqveynebuli iqna moxsenebebis Sromlebma. gamoqveynebuli iqna moxsenebebis 

Tezisebi. SerCeuli iqna moxsenebebi, romelTac Tezisebi. SerCeuli iqna moxsenebebi, romelTac 

miecaT rekomendacia `samTo JurnalSi~ srulad miecaT rekomendacia `samTo JurnalSi~ srulad 

gamosaqveyneblad.gamosaqveyneblad.

miRebuli iqna gadawyvetileba, rom samTo miRebuli iqna gadawyvetileba, rom samTo 

saqmisa da geologiis aqtualuri problemebi-saqmisa da geologiis aqtualuri problemebi-

sadmi miZRvnili respublikuri konferencia gax-sadmi miZRvnili respublikuri konferencia gax-

des tradiciuli - yovelwliuri da Catardes des tradiciuli - yovelwliuri da Catardes 

yoveli wlis bolo TveSi. Sesabamisad miRebuli yoveli wlis bolo TveSi. Sesabamisad miRebuli 

iqna gadawyvetileba, rom momdevno konferencia iqna gadawyvetileba, rom momdevno konferencia 

Catardes 2017 wlis 8 dekembers. misi droulad Catardes 2017 wlis 8 dekembers. misi droulad 

CatarebisaTvis sasurvelia moxsenebebis Tezise-CatarebisaTvis sasurvelia moxsenebebis Tezise-

bi gamosaqveyneblad samTo institutSi warmod-bi gamosaqveyneblad samTo institutSi warmod-

genili iqnes araugvianes 2017 wlis 1 noembrisa.genili iqnes araugvianes 2017 wlis 1 noembrisa.
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Jurnali aqveynebs masalebs (samecniero statia, sainformacio werili, sareklamo masala da sxv.) qarTul,

rusul da inglisur enebze. redaqciisaTvis mowodebuli masalis moculoba unda iyos araumetes 8-10 nabeWdi

gverdisa da akmayofilebdes Semdeg moTxovnebs: ar unda iyos adre gamoqveynebuli (garda saredaqcio kolegiis mier

SekveTili statiisa),samecniero statiaSi gadawyvetil amocanas unda hqondes garkveuli Teoriuli da praqtikuli

mniSvneloba. statias unda erTvodes anotacia or imisgan gansxvavebul enebze,romel enazec warmodgenilia statia.

misi moculoba ar unda aRematebodes 600 niSans da romelSic mokled da gasagebad mocemuli unda iyos miRebuli

Sedegebi, gamoyenebuli meTodebi, miRebuli ZiriTadi daSvebebi da pirobebi, Sedegebis gamoyenebis are.

gamosaqveynebeli masala Jurnalis redaqcias unda miewodos 4 formatis TeTr qaRaldze ori intervaliT

nabeWdis saxiT da misi Canaweri diskze. teqsti Cawerili unda iqnes redaqtorSi SriftebiT:

qarTuli - , #12; rusuli - #12; inglisuri - #12; formulebi

Sedgenili unda iyos danarTSi , naxazebi da grafikuli masala SeiZleba Sesruldes kalkaze

an kompiuterze, aseve mkvriv qaRaldze Savi tuSiT an burTuliani kalmiT. naxazebi masalas unda axldes

agreTve informacia avtoris (avtorTa) Sesaxeb (samuSao adgili, Tanamdeboba, samecniero xarisxi da wodeba,

samsaxuris an binis misamarTi da telefoni faqsi, ).
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