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akademikos grigol wulukiZis saxelobis 
premiis laureati 

 
     

 
THE ACADEMICIAN GRIGOL TSULUKIDZE PRIZE 

LAUREATE  
 

 saqarTvelos samTo sazogadoebis prezidiumis gadawyvetilebiT 

2018 wlis akademikos grigol wulukiZis premia sasargeblo wiaRise-

ulis sabadoTa damuSavebisa da gadamuSavebis dargSi mieniWa saxelm-

ZRvanelos umaRlesi teqnikuri saswavleblebisaTvis “hidroaeromeqa-

nikis, hidro da pnevmo manqanebis safuZvlebi”, romelic damtkice-

bulia saxelmZRvanelod saqarTvelos teqnikuri universitetis sare-

daqcio - sagamomcemlo sabWos mier da dastambuli gamomcemloba Sps 

”saCinos” mier 2014 wels (nabeWdi Tabaxi 27,5), romlis avtoria teqnikis 

mecnierebaTa doqtori, profesori, gr. wulukiZis saxelobis samTo 

institutis kompleqsuri meqanizaciis laboratoriis gamge, ”samTo 

Jurnalis” mTavari redaqtori  leon maxaraZe.  

 saqarTvelos samTo sazogadoeba, gr. wulukiZis saxelobis samTo 

institutis mecnieri TanamSromlebi, saqarTvelos teqnikuri universi-

tetis samTo-geologiuri fakultetis profesor-maswavleblebi, ”samTo 

Jurnalis” saredaqcio kolegia maRal jildos ulocaven baton leon 

maxaraZes, usurveben mas janmrTelobas da SemoqmedebiT warmatebebs.
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saqarTvelos mecnierebaTa erovnuli akademiis 

sapatio sigeliT dajildoeba 

    
  

AWARDED WITH A DIPLOMA OF HONOR OF THE NATIONAL 
ACADEMY OF GEORGIA 

 

 sapatio sigeli 

 

    inteleqtualuri sakuTrebis msoflio organizaciis (WIPO) mier 

dawesebul inteleqtualuri sakuTrebis saerTaSoriso dResTan 

dakavSirebiT saqarTvelos mecnierebaTa erovnuli akademia sapatio 

sigeliT ajildoebs 

leon maxaraZes 

inovaciebis da maRali teqnologiebis sferoSi 

miRwevebisaTvis 

 

saqarTvelos mecnierebaTa  

erovnuli akademiis prezidenti, 

 akademikosi 

giorgi kvesitaZe 

  26.04.2019 

 saqarTvelos samTo sazogadoeba, ssip gr. wulukiZis saxelobis 

samTo institutis mecnieri TanamSromlebi, saqarTvelos teqnikuri 

universitetis samTo-geologiuri fakultetis profesor-maswavle-

blebi, ”samTo Jurnalis”@ saredaqcio kolegia maRal jildos 

ulocaven baton leon maxaraZes, usurveben mas janmrTelobas da 

SemoqmedebiT warmatebebs. 

q r o n i k a  -  Х Р О Н И К А   -   C H R O N I C L E
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uak 549 . 514 . 5

geologiis mecnierebaTa doqtori, profesori n. foforaZe, 
geologiis magistranti b. gogia, geologiis magistri m. kobaxiZe, 

v. abzianiZe 
goderZis namarxi tyis kompleqsuri gamokvleva

anotacia.anotacia. naSromSi vizualuri, polarizaci- naSromSi vizualuri, polarizaci-

ul-mikroskopuli aRwerebis, rentgenofazuri da ul-mikroskopuli aRwerebis, rentgenofazuri da 

rentgenofluorescenciuri analizis safuZvelze rentgenofluorescenciuri analizis safuZvelze 

gamokvleulia goderZis namarxi tyis gaqvavebuli gamokvleulia goderZis namarxi tyis gaqvavebuli 

xeebi. goderZis namarxi tyis gaqvavebuli xeebis xeebi. goderZis namarxi tyis gaqvavebuli xeebis 

warmoqmna goderZis wyebis vulkanizmis aqtiuro-warmoqmna goderZis wyebis vulkanizmis aqtiuro-

bis Semdgomi dabaltemperaturuli hidroTermuli bis Semdgomi dabaltemperaturuli hidroTermuli 

procesis xsnarebis kristalizaciis Sedegia. gaq-procesis xsnarebis kristalizaciis Sedegia. gaq-

vavebuli xis nimuSebis horizontaluri (ganivi) da vavebuli xis nimuSebis horizontaluri (ganivi) da 

vertikaluri (radialuri da tangenturi) kveTis vertikaluri (radialuri da tangenturi) kveTis 

firfitis zedapirze vizualurad (makroskopulad) firfitis zedapirze vizualurad (makroskopulad) 

TvalnaTliv daikvirveba merqnis zrdis wliuri TvalnaTliv daikvirveba merqnis zrdis wliuri 

Ria da muqi paraleluri zolebi, xolo gemolo-Ria da muqi paraleluri zolebi, xolo gemolo-

giuri da polarizaciuli mikroskopiT merqnis giuri da polarizaciuli mikroskopiT merqnis 

zrdis wliur Ria da muq paralelur zolebTan zrdis wliur Ria da muq paralelur zolebTan 

erTad mkafiod Cans uwvrilesi TeTri da muqi erTad mkafiod Cans uwvrilesi TeTri da muqi 

paraleluri xazebi, romlebic mTlianadaa amovseb-paraleluri xazebi, romlebic mTlianadaa amovseb-

uli sxvadasxva temperaturaze gamokristalebuli uli sxvadasxva temperaturaze gamokristalebuli 

kvarcis jgufis mineralebiT. goderZis wyebaSi xis kvarcis jgufis mineralebiT. goderZis wyebaSi xis 

merqnis gaqvaveba ramdenime etapad xorcieldebo-merqnis gaqvaveba ramdenime etapad xorcieldebo-

da. sawyis etapze adgili qonda srulkristaluri da. sawyis etapze adgili qonda srulkristaluri 

kvarcis warmoqmnas, Sualedur etapze warmoiqmna kvarcis warmoqmnas, Sualedur etapze warmoiqmna 

boWkosebri kvarci da qalcedoni, xolo kristal-boWkosebri kvarci da qalcedoni, xolo kristal-

izaciis bolo stadiaze, gamoiyo dabaltemperatu-izaciis bolo stadiaze, gamoiyo dabaltemperatu-

ruli mikrokristaluri ruli mikrokristaluri --kristobaliti da kristobaliti da 

-tridimiti.-tridimiti.

sakvanZo sityvebi:sakvanZo sityvebi: kvarci; qalcedoni; mi- kvarci; qalcedoni; mi-

krokristali; tridimiti; kristobaliti; gaqvave-krokristali; tridimiti; kristobaliti; gaqvave-

buli xe; srulkristaluri namarxi tye.buli xe; srulkristaluri namarxi tye.

saqarTvelos teritoriaze sasargeblo wiaRi-

seulis garda, mravlad aris bunebis Zeglebi, rom-

lebic ar aris saTanadod Seswavlili, daculi da 

gamoyenebuli. maT aqvT ara mxolod esTetikuri, 

ekologiuri da samecniero Rirebuleba, aramed maTi 

gonivruli gamoyenebis SemTxvevaSi mniSvnelovnad 

gaizrdeba qveynis ekonomikuri Semosavlebi. magram, 

samwuxarod, xSirad isini, dacvis nacvlad, TandaTan 

ziandeba kidec, rogorc bunebrivi procesebis, aseve 

adamianis zemoqmedebiT. 

goderZis namarxi tye unikalur bunebis Zegls 

warmoadgens, rogorc gaqvavebuli xeebisa da gana-

marxebuli floris mecnieruli mniSvnelobiTa da 

unikalurobiT, aseve samuzeumo da dekoratiuli 

TvalsazrisiT.

sur. 1. gaqvavebuli xis gamosavali utkis ubanze

goderZis gaqvavebuli xeebi ganTavsebulia 

goderZis wyebis vulkanogenuri qanebis pirok-

lastolitebSi (breqCiebi, ferflovani pelituri 

tufebi), xolo namarxi flora moqceulia goder-

Zis wyebis TeTr monacrisfro tufogenur wyebaSi, 

romelic tufebis, breqCiebis, konglomeratebisa 

da bazalturi lavebis ganfenebis morigeobisgan 

Sedgeba. gaqvavebuli xeebis Semcveli wyebis sizrqe 

saSualod 250 metrs aRwevs, xolo zogan ufro 

mZlavricaa. xeebi zogierT SemTxvevaSi isev verti-

kalur mdgomareobaSia darCenili Tavisi fesvebiT, 

zogjer gvxveba waqceuli an gadaRunuli Reroebi. 

patara Reroebisa da foTlebis aRnabeWdebiT qani 

gadaWedilia yvela mimarTulebiT, foTlebi zogjer 

daxveulicaa.

goderZis namarxi tyis Semcveli vulkanogenebis 

asaki ar scdeba Sua miocen - qveda pliocens (kimer-

iuli), rac asakiT 5-7 milioni wliT TariRdeba [1]. 

makroskopulad gaqvavebul xeebs aqvT yavisferi, 

yviTeli, TeTri, wiTeli da Savi ferebi. es ferebi 
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xSirad erTsa da imave nimuSebSi, erTdroulad gvx-

vdeba da morigeoben erTmaneTTan, rac nedleuls 

aZlevs karg dekoratiul iersaxes.

vizualurad goderZis gaqvavebuli xis ni-

muSebSi pirobiTad gamoiyofa gaqvavebuli xis sami 

ZiriTadi saxeoba: 

1. Ria Seferilobis gaqvavebuli xe, mkveTri naxatiTRia Seferilobis gaqvavebuli xe, mkveTri naxatiT, , 

warmodgenili Ria yavisferi an Tambaqosferi 

masaliT ufro muqi Seferilobis mqone zolebiT, 

romlebic ganviTarebulia xis merqnis wliuri 

zrdis rgolebis gaswvriv da Savi an Zalzed muqi 

Seferilobis mkveTrad Semofargluli laqebiT. 

zogjer gaqvavebuli xis merqnis ganivkveTis 

(horizontaluri) Wrilis erT santimetrSi 

wliuri zrdis rgolebis sixSire  aRwevs 10-15 

cals. mkveTri da xSiri naxati uzrunvelyofs 

xis merqnis tipiuri saxis SenarCunebas, ris 

gamoc es saxeoba SeiZleba gamoyenebuli iqnas 

saiuveliro saqmeSi da mcire zomis nakeTobebis 

dasamzadeblad. 

2. Ria Seferilobis gaqvavebuli xe bundovani Ria Seferilobis gaqvavebuli xe bundovani 

naxatiTnaxatiT miekuTvneba xis imave tips, rac 

pirveli da misgan Zneli gamosayofia. am tips 

miekuTvneba Ria moyavisfro feris gaqvavebuli 

xe movardisfro elferiT. wliuri zrdis 

niSnebi SeiniSneba Zalze sustad, samagierod 

xis am saxeobisaTvis damaxasiaTebelia metad 

kontrastuli radialurad ganlagebuli naxati.

3. muqi Seferilobis gaqvavebuli xe, Znelad muqi Seferilobis gaqvavebuli xe, Znelad 

SesamCnevi naxatiT, SesamCnevi naxatiT, Seadgens nedleulis umetes 

nawils. es wina ori tipis gaqvavebuli xis 

arakontrastuli saxeobaa da igive floris 

tips ganekuTvneba. am tipis gaqvavebuli xis 

calke saxeobad gamoyofa gamowveulia misi 

dekoratiuli TaviseburebebiT. aq xis merqnis 

wliuri zrdis zolebi vizualurad ar Cans da is 

mogvagonebs opalis, kristobalitis, tridimitis 

da qalcedonis fsevdomorfozas xis merqnis  

mimarT, kargad gamoxatuli merqnis Sinagani 

ujredovani struqturiT. es gaqvavebuli xe  

maRali polirebis unaris gamo ar Camouvardeba 

dekoratiulobiT wina or saxeobas.  

gaqvavebuli xis Taviseburebebis detaluri 

gamokvlevisaTvis ori nimuSidan (10-go da 21-go) 
CamovWeriT Txeli firfitebi sami urTierTmarTo-

buli mimarTulebiT: erTi - ganivi (horizontal-

uri),  da ori - vertikaluri (erTi – radialuri da 

meore - misi marTobuli, tangenturi).  CamoWrili 

firfitebidan davamzadeT Slifebi da ganvsazRvreT 

Semadgeneli fazebis raoba da ZiriTadi da minarevi 

elementebi. polarizaciuli mikroskopiT kvlevisas 

merqnis SlifebSi gansxvavebulia foTlovani da wi-

wvovani xeebis merqnis struqturis Txelkedliani 

da sqelkedliani boWkoebis (traqeidebi) ujredo-

vani struqtura. 

SlifebSi TvalnaTliv Cans, rom gaqvavebuli xis 

struqtura xazobriv-boWkovania da sawyisi or-

ganuli masala TiTqmis mTlianad Canacvlebulia 

kvarciT, qalcedoniT, tridimitiT, kristobalitiT 

da opalismagvari tridimitiTa da kristobalitiT, 

ise rom ar aris darRveuli xis pirvandeli struq-

tura. merqnis struqturisa da masSi ganviTarebu-

li boWkoebis raobis, zomis, formis, Sedgenilobisa, 

CanarTebisa da bzarebis dadgenisaTvis polarizaci-

ul mikroskopTan erTad gamoyenebuli iqna rentge-

nofazuri da rentgenofluorescenciuri analza-

tori.

gaqvavebuli xis nimuSis (10-go) zedapirze 

vizualurad (makroskopulad) TvalnaTliv daik-

virveba merqnis zrdis wliuri Ria da muqi para-

leluri zolebi (ix. sur. 2), xolo gemologi-

uri mikroskopiT merqnis horizontalur (ganiv) 

zedapirze merqnis zrdis wliuri zolebis TiTqmis 

marTobuli mimarTulebiT TvalnaTliv daikvirveba 

uwvrilesi TeTri da muqi paraleluri xazebi (ix. 

sur. 3). xis merqnis gaqvavebis bolo stadiis pi-

robebSi, rodesac kristalizaciis procesi gaZnele-

bulia SedarebiT dabali temperaturis gamo xor-

cieldeba mikrokristaluri - kristobalitis da 

- tridimitis gamoyofa, Tumca nawilobriv opal-

ismagvari tridimitisac.

.     
sur. 2. gaqvavebuli xis nimuSis horizontaluri (ganivi) kveTis firfitis 

mikrofotoebi mikroskopiT: erTi nikoliT (-), jvaredini nikolebiT (+)mikrofotoebi mikroskopiT: erTi nikoliT (-), jvaredini nikolebiT (+)



9 samTo Jurnali, #1(42), 2019

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

polarizaciuli mikroskopiT merqnis horizon-

taluri (ganiv) kveTis firfitis SlifSi (ix. sur. 

2) TvalnaTliv daikvirveba merqnis zrdis wli-

uri zolebis marTobuli mimarTulebiT gavrcele-

buli Ria da muqi paraleluri uwvrilesi zolebi, 

romlebic TiTqmis mTlianadaa amovsebuli kris-

tobalitisa da -tridimitis mikrokristalebiT, 

Tumca vTvliT rom  kristobalitisa da tri-

dimitis kristalebTan erTad gvaqvs opalismagvari 

tridimitic da kristobalitic. 

gaqvavebuli xis nimuSis (10-go) merqnis ver-
tikalur (radialuri) Wrilze makroskopulad 

TvalnaTliv daikvirveba merqnis zrdis wvrili 

kanonzomieri Ria da muqi zolebi, xolo gemolo-

giuri mikroskopiT maTi Tanxvedrili uwvrilesi 

paraleluri xazebi.

     
sur. 3. gaqvavebuli xis nimuSis vertikaluri (radialuri) kveTis firfitis

   Slifis mikrofotoebi mikroskopiT: erTi nikoliT (-),    Slifis mikrofotoebi mikroskopiT: erTi nikoliT (-), 

jvaredini nikolebiT (+)

polarizaciuli mikroskopiT gaqvavebuli xis 

nimuSis (10-go) vertikaluri (radialuri) kveTis 

firfitis SlifSi (ix. sur. 3) TvalnaTliv daik-

virveba merqnis zrdis wliuri rgolebis verti-

kaluri ujredovani struqtura, romelTa Sorisac 

ganviTarebulia Ria da muqi paraleluri uwvrile-

si zolebi, romlebic TiTqmis mTlianadaa amovse-

buli -kristobalitisa da - tridimitis  mi-

krokristalebiT,  gvaqvs aseve boWkosebri qalce-

donebi da opalismagvari tridimitis mikrokrista-

luri gamonayofebi. traqeidebi qmnis sakmaod regu-

larul kanonzomier rigebs.

polarizaciuli mikroskopiT gaqvavebuli xis 

nimuSis (10-go) vertikaluri (tangenturi) kveTis 

firfitis SlifSi TvalnaTliv daikvirveba merqnis 

vertikaluri xazebi - traqeidebi. traqeidebi qmnis 

sakmaod regularul rigebs. 

    
sur. 4. gaqvavebuli xis  nimuSis vertikaluri (tangenturi) kveTis firfitis mikrofotoebi mikrosko-

piT: erTi nikoliT (-), jvaredini nikolebiT (+)piT: erTi nikoliT (-), jvaredini nikolebiT (+)

gaqvavebuli xis nimuSis (nimuSi 21-go) merq-
nis horizontalur (ganiv) Wrilze makroskopulad 

TvalnaTliv daikvirveba merqnis zrdis wliuri 

zonebi xolo vertikaluri (radialuri da tangen-

turi) mimarTulebiT wvrili xazebi (zolebi).
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sur. 5. gaqvavebuli xis (nimuSi 10-go) rentgenofazuri analizis rentgenograma

rentgenofazuri analizis rentgenograme-

bze TvalnaTliv Cans, rom xis merqnis boWkoebi 

Canacvlebulia dabaltemperaturuli mikrokrista-

luri -kristobalitis da - tridimitis gamonay-

ofebiT (ix. sur. 5).

sur. 6. gaqvavebuli xis nimuSi  21-go horizontaluri (ganivi) kveTis firfitis    mikrofotoebi mikro- horizontaluri (ganivi) kveTis firfitis    mikrofotoebi mikro-

skopiT: erTi nikoliT (-), jvaredini nikolebiT (+)skopiT: erTi nikoliT (-), jvaredini nikolebiT (+)

polarizaciuli mikroskopiT merqnis horizon-

taluri (ganiv) firfitis   SlifSi (ix. sur. 6) 

TvalnaTliv daikvirveba merqnis zrdis wliuri 

fena, sadac nawilobriv Cans sawyisi da gviandeli 

traxeidebi,  romlebic TiTqmis mTlianadaa amovse-

buli kvarcis jgufis mineralebiT.

polarizaciuli mikroskopiT gaqvavebuli xis 

nimuSis (nimuSi 21-go) vertikaluri (radialuri) 

firfitis SlifSi TvalnaTliv daikvirveba merq-

nis zrdis wliuri fena (Sre-sloi), sadac Cans 

sawyisi da gviandeli traxeidebi, romlebic TiTqmis 

mTlianadaa amovsebuli kvarcis jgufis minerale-

biT (kvarci gansxvavebuli zomebis, qalcedoni). 

merqnis ujredovani struqtura gansxvavebulia. 

sawyis etapze kvarci, romelic sicarieleebSia da-

kristalebuli SedarebiT didi zomis kristale-

biTaa warmodgenili, xolo  gviandeli mikrokrista-

luri kvarcebiT.  

gaqvavebuli xis nimuSis (nimuSi 21-go) merq-
nis vertikalur (tangenturi) Wrilze makroskopu-

lad TvalnaTliv daikvirveba merqnis zrdis wli-

uri zonebis wvrili xazebi (zolebi). 

     
sur. 7. gaqvavebuli xis  nimuSi sur. 7. gaqvavebuli xis  nimuSi 21-go vertikaluri (radialuri)  kveTis firfitis mikrofotoebi mi-

kroskopiT: erTi nikoliT (-), jvaredini nikolebiT (+) kroskopiT: erTi nikoliT (-), jvaredini nikolebiT (+) 
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polarizaciuli mikroskopiT gaqvavebuli xis 

nimuSis (nimuSi 21-go) vertikaluri (tangenturi) 

firfitis SlifSi TvalnaTliv daikvirveba merqnis 

zrdis wliuri fena, romlebic TiTqmis mTlianadaa 

amovsebuli  kvarcis jgufis mineralebiT (kvarci 

gansxvavebuli zomebis, qalcedoni). kvarci romelic 

sicarieleebSia dakristalebuli SedarebiT didi 

zomis kristalebiTaa warmodgenili, xolo  gvian-

deli mikrokristaluri kvarcebiT.  

    
sur. 8. gaqvavebuli xis nimuSi 21-go vertikaluri (tangenturi) kveTis firfitis mikrofotoebi mikro-

skopiT: erTi nikoliT (-), jvaredini nikolebiT (+)skopiT: erTi nikoliT (-), jvaredini nikolebiT (+)

zogjer merqnis Txelkedliani da sqelkedliani 

boWkoebis ujredovani struqturebi gadaxlarTu-

lia da gadasulia erTmaneTSi.

 rentgenofazuri analizis rentgenogramebze Cans, 

rom xis merqnis boWkoebi Canacvlebulia SedarebiT 

dabaltemperaturuli boWkosebri kvarcisa da qal-

cedonis kristalebiT. 

 - 28.02.2019 15:05:12;   Cu (Alfa1);  

.  = 3,89;  .  = 54,89;   = 0,100;  . = 1,0;   = 16 / ;  .  . = 9827;  
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sur. 9. gaqvavebuli xis nimuSi 21-go rentgenofazuri analizis rentgenograma

rentgenofazuri analizis re ntgenogramebze Cans, 

rom xis merqnis boWkoebi Canacvlebulia SedarebiT 

dabaltemperaturuli boWkosebri kvarcisa da qal-

cedonis kristalebiT (ix. sur. 9).

kompleqsuri savele da laboratoriuli kv-

levebiT miRebuli Sedegebi TvalnaTliv adasturebs, 

rom goderZis namarxi tyis gaqvavebul xeebSi gan-

viTarebuli  hidroTermebis kristalizaciis pro-

cesi stadiuria, kerZod, procesis sawyis etapze 

gamokristalda kristaluri kvarci, Sualedur 

stadiaze boWkosebri kvarci da qalcedoni, xolo  

kristalizaciis bolo stadiis pirobebSi, rodesac 

hidroTermebis kristalizaciis procesi gaZnelebu-

lia SedarebiT dabali temperaturis gamo boWkose-

bri kvarcisa da qalcedonis gamokristalebis 

Semdeg xorcieldeba dabaltemperaturuli mik-

rokristaluri -kristobalitis da -tridimitis 
gamoyofa, Tumca  vTvliT, rom nawilobriv opal-

ismagvari opal-tridimitis, opal-kristobalitis 

an opal-kristobalit-tridimitis mouwesrigebeli 

saxesxvaobebic warmoiqmneba [2]. gakvarcebis pro-

cesSi gamoyofili minaralebis raobidan gamomdi-

nare vTvliT, rom gaqvavebuli xeebis gakvarcebis 

kristalizaciis procesi mimdinareobda 250-13000C 
temperaturis intervalSi.

polarizaciuli mikroskopiT kvlevisas merq-

nis SlifebSi dgindeba, rom gaqvavebuli xis mer-

qnis Txelkedliani da sqelkedliani boWkoebis 
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(traqeidebi) ujredovani struqtura xazobriv-

boWkovania da sawyisi organuli masala TiTqmis 

mTlianad Canacvlebulia kvarcis jgufis minerale-

biT, ise rom TiTqmis ar aris darRveuli xis pir-

vandeli struqtura.

Cven mier  Catarebuli samuSaoebi da kvlevebi 

calsaxad adasturebs, rom goderZis namarxi tye 

da misi mimdebare teritoria akmayofilebs im 

kriteriumebs, romlebic  saWiroa saqarTveloSi 

maRali donis turistul-saganmanaTleblo zonis 

Camosayalibeblad da pirveli „geologiuri parkis“ 

mosawyobad. evropaSi aseTi bunebriv-kulturuli 

memkvidreobis dacvisa da gamoyenebis mizniT tar-

deba kompleqsuri samuSaoebi. „geologiuri par-

kis“ mowyoba safuZvlad daedeba goderZis wyebis 

Semcveli gaqvavebuli xeebisa da ganamarxebuli 

floris saTanado dacvisa da gamoyenebis rekomen-

daciebis SemuSavebas. goderZis namarxi tyis movlas, 

dacvasa da swor gamoyenebas udidesi mniSvneloba 

aqvs. sazRvargareTis qveynebis, bunebis Zeglebisa da 

nacionaluri parkebis mowyobis gamocdilebis gazi-

arebiT unda Seiqmnas infrastruqtura turistebis 

mosazidad.
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ПОПОРАДЗЕ Н. Г.,  ГОГИЯ Б.Б., КОБАХИДЗЕ М.З., 
АБЗИАНИДЗЕ В.В.
КОМПЛЕКСНОЕ ИССЛЕДОВАНИЕ 
ОКАМНЕЛОГО ЛЕСА ГОДЕРДЗИ 

АННОТАЦИЯ. На основании визуального, 
поляризационно-микроскопического исследований 
и рентгеннофазового и рентгеннофлюоресцен-
тного анализа были исследованы окаменелые 
деревья ископаемого леса Годердзи. Образование 
окаменеллых деревьев ископаемого леса Годердзи 
является результатом кристаллизации растворов 
низкотемпературного гидротермического процес-
са следующего за активизацией вулканизма 
Годердзинской свиты. На поверхности плитки 
горизонтального (поперечного) и вертикального 
(радиального и тангентального) сечения об-
разцов окаменелых деревьев визуально 
(макроскопически) явно наблюдаются светлые и 
темные параллельные полосы ежегодного роста 
древесины, а посредством гемологического и 
поляризационного микроскопа, кроме светлых 
и темных параллельных полос ежегодного роста 
древесины, четко видны тончайшие белые и темные 
линий целиком заполненные минераламы группы 
кварца которые выкристаллизовались при разных 
температурах. Окаменение древесины дерева в 
Годердзинской свите осуществлялось поэтапнож 
на начальном этапе имело место происхождение 
полнокристаллического кварца, на серидинном 
этапе образовались волокнистый квац и халцедон, 
а на завершающем этапе произошло выделение 
микрокристаллического -кристобалита и 

-тридимита. 

КЛЮЧЕВЫЕ СЛОВА: кварц; халцедон; 
микрокристал; тридимит; кристобалит; окаме-
нелое дерево; пол кокрис талическии кварц; 
окаменелый лес.

POPORADZE  N., GOGIA B.,  KOBAKHIDZE  M., 
ABZIANIDZE V. 
INTEGRATED STUDY OF THE GODERDZI 
PETRIFIED FOREST

ANNOTATION: Petrified trees of Goderdzi 
Petrified Forest have been studied based on the 
visual, polarizing-microscopic descriptions, X-ray 
diffraction and X-ray fluorescent analyses. The 
formation of petrified trees of Goderdzi Petrified 
Forest is the result of crystallization of solutions of the 
low-temperature hydrothermal process following the 
Goderdzi suite volcanic activity. On the surface of the 
plates of horizontal (transverse) and vertical (radial 
and tangential) sections of petrified tree samples 
annual light and dark parallel strips of wood growth 
are visually (macroscopically) distinctly observed 
while applying gemologic and polarizing microscope, 
beside the annual light and dark parallel strips of 
wood growth, there can be clearly seen white and 
dark thinnest parallel lines that are completely filled 
up with the quartz group minerals. Petrification of 
wood took several stages; at the initial stage there was 
formed holocrystalline quartz, at the intermediate 
stage - fibrous quartz and chalcedony and at the last 
stage low-temperature microcrystalline -cristobalite 
and -tridymite were segregated. 

       
KEY WORDS: quartz;  chalcedony;  microcrystal;  

tridymite;  cristobalite; petrified tree;  holocrystalline, 
Petrified forest. 
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uak 551 . 24

akad. doqtori v. nadiraZe

saqarTvelos lineamentebis morfologiuri da metalogeniuri 
analizi

anotacia.anotacia. naSromSi ganxilulia saqarTvelos  naSromSi ganxilulia saqarTvelos 

teritoriaze gamovlenili teqtonikuri rRvevebis teritoriaze gamovlenili teqtonikuri rRvevebis 

morfologia, romlebic mZlavr lineamentur zonebSi morfologia, romlebic mZlavr lineamentur zonebSi 

erTiandebian. CrdiloeT–dasavleTis mimarTebis zona, erTiandebian. CrdiloeT–dasavleTis mimarTebis zona, 

romelic segmentia transregionaluri lineamentisa, romelic segmentia transregionaluri lineamentisa, 

sami paraleluri qvezonisagan Sedgeba da akontre-sami paraleluri qvezonisagan Sedgeba da akontre-

lebs teritoriis endogenuri gamadnebis absolutur lebs teritoriis endogenuri gamadnebis absolutur 

umravlesobas  - sxvadasxva tipis da Semadgenlobis umravlesobas  - sxvadasxva tipis da Semadgenlobis 

sabadoebs. centralur qvezonasTan dakavSirebuli sabadoebs. centralur qvezonasTan dakavSirebuli 

arian spilenZ-polimetaluri oqroTi, polimetaluri, arian spilenZ-polimetaluri oqroTi, polimetaluri, 

baritis da manganumis sabadoebi, CrdiloeT qvezonas-baritis da manganumis sabadoebi, CrdiloeT qvezonas-

Tan - dariSxanis, stibiumis, molibdenis, polimet-Tan - dariSxanis, stibiumis, molibdenis, polimet-

alebis da baritis sabadoebi, samxreTi qvezona akon-alebis da baritis sabadoebi, samxreTi qvezona akon-

trolebs spilenZ-polimetalur sabados da oqros trolebs spilenZ-polimetalur sabados da oqros 

gamovlenebs.gamovlenebs.

                    

sakvanZo sityvebi:sakvanZo sityvebi:  teqtonika; lineamenti; teqtonika; lineamenti; 

rRveva; struqtura; sabado; madani; zona.rRveva; struqtura; sabado; madani; zona.

saqarTvelos geologiuri rukebi sustad arian 

datvirTuli rRveviTi struqturebiT, rac, Cvenis 

azriT, ar Seesabameba kavkasiis da kerZod saqarT-

velos teritoriis teqtonikuri ganviTarebis aq-

tiur dones. es pirvel rigSi exeba gamkveTi xasi-

aTis struqturebs – meridianuli da diagonaluri 

mimarTebis rRvevebs.

saqarTvelos sxvadasxva raionSi Cvens mier 

Catarebuli kvlevebis Sedegad, agreTve geologiur-

geofizikuri, morfostruqturuli da aero-kos-

mosuri masalebis analiziT bevri axali struq-

tura gamovlinda da gakeTda maTi genetikuri kla-

sifikacia (ix. nax. 1).

lineamenturi struqturebi ramdenime saerTo 

TvisebiT xasiaTdebian: isini warmoadgenen geolo-

giur droSi xangrZlivad ganviTarebul, fiqsirebul 

elementebs (Cven SesaZlebloba gvqonda Segveswavla 

rRvevebi da maTi morfologia sxvadasxva strati-

grafiul doneebze); xasiaTdebian mkveTrad gamo-

saxuli sworxazovnebiT; rogorc wesi, Sedgebian 

ramdenime, xSirad 4-5 paraleluri elementisagan; 

nebismieri teqtonikuri struqtura warmoadgens 

ufro masStaburi struqturis Semadgenel nawils; 

qmnian orTogonalur-diagonaluri sistemis bades 

da Seesabamebian dedamiwis regmatikuli badis pla-

netarul zonebs.

nax. 1. rRveviTi struqturebis da sasargeblo wiaRiseulis sabadoebis gavrcelebis sqema: 1 - nax. 1. rRveviTi struqturebis da sasargeblo wiaRiseulis sabadoebis gavrcelebis sqema: 1 - 

myari wiaRiseulis sabadoebi; 2 - navTobisa da gazis sabadoebi
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saqarTvelos teritoriis teqtonikur agebu-

lebas ZiriTadad ganeduri da Crdilo-dasavleTis 

mimarTebis lineamentebi qmnian, romlebic gansazRv-

raven yvela naoWa sistemis, struqturul-facia-

luri zonis morfologias da struqturebis geo-

logiur anomalurobas - qanebis facialur cvli-

lebas, naoWa struqturebis gaRunvas, maT xazo-

briv gamosolvas da sxva. Crdilo-aRmosavleTis 

da meridianuli mimarTebis lineamentebis gaswvriv, 

ZiriTadad blokuri gadaadgilebebi xdeba. aRniS-

nuli lineamentebi warmoadgenen transregiona-

luri da zogjer globaluri xasiaTis zonebis 

nawilebs, romlebi  mraval aTas kilometrze idev-

nebian [1,2].

mniSvnelovania aRniSnuli struqturebis roli 

sasargeblo wiaRiseuli sabadoebis ganawile-

baSi. maTgan prioritetuli Crdilo-dasavleTis 

mimarTebis lineamenturi zonaa, romelic iranis 

teritoriidan, kavkasiis gavliT ukrainis faramde 

vrceldeba [3]. aRniSnuli struqtura, romelic 

ramdenime elementisagan Sedgeba, madanmakoncentri-

rebeli TvisebebiT xasiaaTdeba da gavrcelebis 

arealSi akontrolebs sxvadasxva tipis da 

Sedgenilobis sabadoebs – iranis teritoriaze 

rkinis, oqros, polimetalebis da barit-fluoriti-

sas, ukrainaSi, sadac is ramdenime Rrmuli rRvevi-

Taa warmodgenili – polimetalur gamadnebas.

saqarTvelos teritoriaze Crdilo-dasavleTis 

lineamenturi zona akontrolebs endogenuri saba-

doebis absolutur umralesobas. madneuli kvanZe-

bis koncentracia xdeba aRniSnluli struqturis 

gadakveTaze sxva mimarTebis, pirvel rigSi meridi-

anul struqturebTan.

lineamenturi zona ramdenime elementisagan 

Sedgeba – RerZul nawils warmoadgens rRvevaTa 

sistema, romelic daigonalurad kveTs saqarT-

velos mTel teritorias. arTvin-bolnisis beltze 

is akontrolebs spilenZ-polimetalur oqroTi da 

baritis gamadnebas, aWara-TrialeTis zonaSi rki-

nis da spilenZis oqroTi gamadnebas. saqarvelos 

beltze manganumis sabadoebs, maT Soris WiaTuris 

sabados, okribis amaRlebaze – mravalricxovan 

baritis sabados da polimetalur gamovlenebs. 

Kkavkasionis samxreT ferdobze –spilenZis, vercx-

liswylis, baritis sabadoebsa da gamovlenebs.

RerZuli zonis CrdiloeTiT kvaisa-Cordis 

rRvevaTa sistemaa, romelTanac raWis teritoria-

ze baritis (maT Soris Cordis), tyvia-cinkis (maT 

Soris kvaisis), dariSxanis, vercxliswylis saba-

doebia dakavSirebuli, xolo svaneTis teritoria-

ze – volframis, molibdenis, dariSxanis, anTimonis 

sabadoebi da oqros perspeqtiuli gamovlenebi.

RerZuli zonis samxreTiT, aWaraSi da guria-

Si vlindeba lineamentis segmenti, romelic ira-

nis teritoriidan vrceldeba. lineamenti Cvens 

mieraa detalurad Seswavlili azerbaijanis te-

ritoriaze, naxCevanis raionSi, sadac masTan ty-

via-cinkis sabadoebia dakavSirebuli (ix. nax. 2). 

rRvevaTa sistema samxreTiT, iranis teritoriaze 

500-600 km-ze vrceldeba, sadac mas ukavSirdeba 

didi raodenobis oqros, spilenZis da tyvia-cinkis 

sabado. azerbaijanidan saqarTvelomde lineamenti, 

TurqeTis gavliT, kidev 500 kilometrze idevneba. 

TurqeTis teritoriaze, erzerumis raionSi, mas 

ukavSirdeba ramdenime tyvia-cinkis sabado, xolo 

saqarTvelos teritoriaze spilenZ-polimetaluri 

oqroTi merisis sabado da oqros gamovlenebi ro-

gorc aWaraSi, aseve guriaSi.

zemoTqmulidan gamomdinare migvaCnia, rom sa-

sargeblo wiaRiseulis sabadoebze ZebniTi sa-

muSaoebis warmoebisas gaTvaliswinebuli unda 

iyos madnebis ganawilebaSi Crdilo-dasavleTis 

da meridianuli mimarTebis lineamentebis prior-

itetuli roli. agreTve migvaCnia aWara-guriaSi 

gamovlenili gamadnebis done ar Seesabameba misi 

makontrolirebeli lineamentis masStaburobas da 

raionis perspeqtivebi araa bolomde gamovlenili.
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nax. 2. giumuSlugis madneuli kvanZis (azerbaijani, naxCevanis raioni) struqturul-geologiuri nax. 2. giumuSlugis madneuli kvanZis (azerbaijani, naxCevanis raioni) struqturul-geologiuri 

sqematuri ruka: 1 – paleogen-neogeni: argilitebi, qviSaqvebi, kirqvebi; 2 – iura-carci: qviSiani Tixebi, sqematuri ruka: 1 – paleogen-neogeni: argilitebi, qviSaqvebi, kirqvebi; 2 – iura-carci: qviSiani Tixebi, 

mergelebi, pelitomorfuli kirqvebi; 3 – triasi: masiuri dolomitizirebuli kirqvebi, dolomitebi, merge-mergelebi, pelitomorfuli kirqvebi; 3 – triasi: masiuri dolomitizirebuli kirqvebi, dolomitebi, merge-

lebi; 4 – paleozouri (zeda devoni, karboni, permi): kirqvebi, dolomitebi, argilitebi, qviSaqvebi; 5 – Sua lebi; 4 – paleozouri (zeda devoni, karboni, permi): kirqvebi, dolomitebi, argilitebi, qviSaqvebi; 5 – Sua 

devoni (eifeli, Jiveti): masiuri da Sreebrivi organogenuli kirqvebi, argilitebi, qviSaqvebi; 6 – Suaplio-devoni (eifeli, Jiveti): masiuri da Sreebrivi organogenuli kirqvebi, argilitebi, qviSaqvebi; 6 – Suaplio-

cenuri teSenitebi; 7 – mezozouri bazaltebi, diabazebi, pikrito-bazaltebi da pikritebi; 8 – qvedaiuru-cenuri teSenitebi; 7 – mezozouri bazaltebi, diabazebi, pikrito-bazaltebi da pikritebi; 8 – qvedaiuru-

li diabazebi; 9 – iuriswina naleqebis saxuravis izoxazebi; 10 – rRvevebi; 11 – sabadoebi da madangamov-li diabazebi; 9 – iuriswina naleqebis saxuravis izoxazebi; 10 – rRvevebi; 11 – sabadoebi da madangamov-

lenebi: 1, 2 - sadaraki; 3 - kalafa-agilis jgufi; 4, 5 – danziki; 6 - dava-olani; 7 - giumuSlugilenebi: 1, 2 - sadaraki; 3 - kalafa-agilis jgufi; 4, 5 – danziki; 6 - dava-olani; 7 - giumuSlugi
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НАДИРАДЗЕ В.В.
МОРФОЛОГИЧЕСКИЙ И 
МЕТАЛЛОГЕНИЧЕСКИЙ АНАЛИЗ 
ЛИНЕАМЕНТОВ ГРУЗИИ

АННОТАЦИЯ. В труде рассмотренa мор-
фология выявленных на территории Грузии 
тектонических разломов, которые объединяютсья 
в мощные линеаментные зоны. Зона северо-
западного простирания, являющаяся сегмен-
том трансрегионального линеамента, состо-
ит из трёх подзон и контролигует обсолютное 
большинство эндогенного оруденения территории 
- месторождения разных типов и содержании. 
С центральной подзоной связаны медно-
полиметаллические с золотом, полиметаллические,  
баритовые и марганцевые месторождения, со 
северной подзоной – месторождения мышьяка, 
сурьмы, молибдена, полиметаллов и барита, южная 
подзона контролирует медно-полиметаллическое 
месторождение и проявления золота.

 КЛЮЧЕВЫЕ СЛОВА: Тектоника; линеамент; 
разлом; структура; месторождение; руда; зона.

NADIRADZE V.
MORPHOLOGICAL AND METALLOGENIC 
ANALYSIS OF LINEAMENTS 
IN GEORGIA

ANNOTATION:  The work looks at the morphology 
of tectonic fractures revealed on the territory of 
Georgia which are united within thick lineament 
zones.The zone of north-west direction, which is a 
segment of trans-regional lineament, comprises three 
parallel subzones and controls absolute majority of 
endogenic ores – deposits of various types and contents.  
Polymetal, barite and manganese ores are connected 
with the central subzone with copper-polymetal gold; 
arsenic, stybium, molybdenum, polymetal and barite 
ores are connected with the north subzone, while the 
south subzone controls copper-polymetal ores and 
gold exposures.

KEY WORDS: tectonics; lineament; fracture; 
structure; ore; deposit; zone.
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doqtoranti z. Wyonia, magistranti b. jinoria

guriis regionis mewyruli procesebis zonireba 
Tanamedrove meTodologiiT, teritoriis racionalurad 
gamoyenebis mizniT

anotacia.anotacia. naSromSi ganxilulia guriis re- naSromSi ganxilulia guriis re-

gioni, romelic stiqiuri geologiuri procesebiT gioni, romelic stiqiuri geologiuri procesebiT 

gamowveuli dazianebis xarisxisa da saSiSroebis 

riskis mixedviT erT-erT rTul regions ganekuT-riskis mixedviT erT-erT rTul regions ganekuT-

vneba. ganxilulia mewyruli procesebis safrTxee-vneba. ganxilulia mewyruli procesebis safrTxee-

bis identifikacia da saSiSroebis riskis gansazRvra bis identifikacia da saSiSroebis riskis gansazRvra 

evropis umravles qveynebSi miRebuli Tanamedrove 

meTodologiiT, romelze dayrdnobiTac SesaZlebelia meTodologiiT, romelze dayrdnobiTac SesaZlebelia 

ganisazRvros teritoriis racionalurad gamoy-ganisazRvros teritoriis racionalurad gamoy-

enebis gzebi regionis ekonomikuri ganviTarebi-enebis gzebi regionis ekonomikuri ganviTarebi-

saTvis, mosaxeleobis usafrTxoebisa da turizmis saTvis, mosaxeleobis usafrTxoebisa da turizmis 

ganviTarebis TvalsazrisiT. mewyruli procesebis ganviTarebis TvalsazrisiT. mewyruli procesebis 

zonirebis naxazi saSualebas iZleva daigegmos da 

gatardes prevenciuli RonisZiebebi sacxovrebe-gatardes prevenciuli RonisZiebebi sacxovrebe-

li saxlebis, sasoflo-sameurneo savargulebis da li saxlebis, sasoflo-sameurneo savargulebis da 

infrastruqturuli obieqtebis dacvis da maTi infrastruqturuli obieqtebis dacvis da maTi 

normaluri eqspluataciisaTvis. masze gamoyofil-normaluri eqspluataciisaTvis. masze gamoyofil-

ia maRali, saSualo, dabali da usafrTxo zonebi, ia maRali, saSualo, dabali da usafrTxo zonebi, 

romlebze dayrdnobiTac SemuSavebulia Sesabamisi romlebze dayrdnobiTac SemuSavebulia Sesabamisi 

Semarbilebeli RonisZiebebi.

sakvanZo sityvebi:sakvanZo sityvebi: guriis regioni; mew-guriis regioni; mew-

yeri; procesebi; saSiSroeba; meTodologia; geolo-yeri; procesebi; saSiSroeba; meTodologia; geolo-

gia; riski.

meTodologia. meTodologia. kvlevis farglebSi movaxdineT 

safrTxeebis identifikacia-mewyrebis, Rvarcofebis 

da qvaTacvenis procesebis klasifikacia. meTodo-

logia warmoadgens Sveicariis konfederaciaSi da 

evropis umravles qveynebSi miRebuli klasifika-

ciisa da saqarTveloSi damkvidrebuli klasifika-

ciis harmonizaciisa da adaptirebis Sedegs [1].

mewyruli safrTxis kriteriumebi: mewyrebi sim-

Zlavris TvalsazrisiT iyofa Semdeg kriteriumebad: 

 _ mewyris simZlavre  naklebia 2 metrze, zeda-

piruli mewyeri;piruli mewyeri;

_ mewyris simZlavre meryeobs 2-metridan 

10-metramde, araRrma mewyeri; araRrma mewyeri; 

_ mewyris simZlavre metia 10 metrze, Rrma mew-Rrma mew-

yeri.

moZraobis TvalsazrisiT mewyrebi iyofa Semdeg 

kategoriebad: mewyrebi, romelTa moZraobis siCqare 

(V) 2 m/wm-ze naklebia weliwadSi - dabalidabali,  Tu 

mewyris moZraobis siCqare weliwadSi 2 m/wm-dan 10 
m/wm-mde - saSualosaSualo, xolo 10 m/wm-ze meti siCqaris 
(V) mewyeri - maRalimaRali.

mewyris dinamikis kategoria siRrmis da gadaadg-

ilebis mixedviT Semdegia: mewyris gadaadgilebis 

manZili (L)  da siRrme (D) naklebia 0.5 metrze 

weliwadSi - dabalidabali, mewyris gadaadgilebis manZili 

(L)  da siRrme (D) 1 metrze metia weliwadSi - 

saSualosaSualo, Tu mewyris siRrme (D) da gadaadgilebis 

manZili (L)  metia weliwadSi 2 metrze - maRalimaRali 

[2].
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savele periodSi kvlevis ZiriTad meTods war-

moadgenda teritoriis marSrutuli Sefaseba, rom-

lis procesSic xdeboda mewyruli sxeulebis mor-

fologiur-morfometriuli da sainJiniro-geolo-

giuri kvleva.

procesebis xarisxobrivi da raodenobrivi maxa-

siaTeblebis da regionis sainJinro-geologiuri pi-

robebis gaanalizebis safuZvelze, Sedgenili iqna 

saSiSroebis xarisxobrivi kriteriumebi - maRali, aRali, 

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

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

daxasiaTebadaxasiaTeba. guriis regioni mdebareobs aWara-imere-

Tis qedis CrdiloeT mTiswineTis CaRunvis zolis 

dasavleT nawilSi. misi sazRvrebia: CrdiloeTiT 

md. xeviswyali, samxreTiT md. Coloqi, dasavleTiT 

Savi zRva da aRmosavleTiT aWara-imereTis qedis 

dasavleTiT ganStoebebi [3].

guriis mxare bunebrivi pirobebis mixedviT 

or, barisa da mTis nawilad iyofa. sazRvari maT 

Soris zRvis donidan 500-600 metr simaRleze 

gadis. kolxeTis dablobis nawils, guriis winam-

Tebis da gorak-borcviani zoli mosdevs. gorak-

borcviani mTiswineTi teqnogenurad yvelaze metad 

datvirTul teritorias warmoadgens. aq mkafiod 

SeiniSneba adamianis sameurneo saqmianobis negati-

uri zegavlena garemoze da SedarebiT mkveTrad 

aris gamoxatuli saSiSi geologiuri procesebic.

guriis regioni xasiaTdeba haeris maRali te-

nianobiT, naleqebis didi raodenobiT da SedarebiT 

Tbili zamTriT. qarebs musonuri xasiaTi aqvT: za-

mTarSi gabatonebulia mSrali, aRmosavleTis fion-

isebri, xolo zafxulSi - dasavleTis notio qa-

rebi. regioni xasiaTdeba uxvi frontaluri da 

xangrZlivi naleqebiT, romelTa wliuri jami 1700-

2300 mm-ia.

administraciuli dayofis mxriv regioni 

moicavs ozurgeTis,  lanCxuTis da Coxatauris mu-

nicipalitetebs.  regionis teritoriis farTobi 

Seadgens 2032 kvadratul kilometrs. samxareo da-

nayofis administraciuli centria q. ozurgeTi.

geologiuri procesebis gaaqtiureba sxva faq-

torebTan erTad mniSvnelovnad aris dakavSirebuli 

atmosferuli naleqebis raodenobasa da mis se-

zonur ganawilebasTan. naxazze 1 asaxulia 2004-

2017 wlebSi mxareSi moqmedi meteosadgurebis mo-

nacemebze dayrdnobiT atmosferuli naleqebis ga-

nawileba wlebis mixedviT. aseve mocemulia imave 

periodSi geologiuri procesebis warmoSobisa da 

gaaqtiurebis raodenobrivi maCveneblebi. grafikze 

warmodgenili mrudebi naTlad asaxavs klimatu-

ri faqtoris (atmosferuli naleqebis raodenoba) 

mniSvnelovan rols, geologiuri procesebis war-

moSobasa da eqstremalur gaaqtiurebaSi (ix. nax. 

1) [4].

nax. 1. atmosferuli naleqebis ganawileba da saSiSi geologiuri procesebis warmoSoba-gaaqtiurebis nax. 1. atmosferuli naleqebis ganawileba da saSiSi geologiuri procesebis warmoSoba-gaaqtiurebis 

maCveneblebi: 1- Coxatauri (saSualo mravlawliuri norma-18448);  2- axladwarmoqmnili  (gaaqtiurebuli) maCveneblebi: 1- Coxatauri (saSualo mravlawliuri norma-18448);  2- axladwarmoqmnili  (gaaqtiurebuli) 

mewyrul-gravitaciuli procesebimewyrul-gravitaciuli procesebi

statiaSi yuradRebaa gamaxvilebuli regionSi 

mewyruli procesebiT yvelaze metad dazianebul 

ubnebze. guriis regionSi mewyruli procesebis 

aqtiuroba da intensiuri ganviTareba damokidebu-

lia: reliefis, geologiuri agebulebis, klimatis 

Tanamedrove teqtonikuri moZraobebis da bunebriv 

garemoze anTropogenuli Carevis intensiurobasa da 

kontrastze.Mmewyrebis warmoSoba-gaaqtiurebaSi wa-

myvani roli klimatur faqtorebs eniWeba.

statiaSi yuradRebaa gamaxvilebuli mewyrul 

procesebze, romlebic eqstremaluri gaaqtiurebis 

SemTxvevaSi gamorCeulad did finansur da materi-
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alur zians ayenebs guriis regions. magaliTisaTvis 

SegviZlia moviyvanoT 2017 wlis 15-16 oqtombers 

ganviTarebuli stiqia, sadac wamyvan rols mewyruli 

procesebi asrulebda da regionisaTvis miyenebulma 

finansurma zaralma 9 milion lars gadaaWarba.

lanCxuTis municipalitetislanCxuTis municipalitetis teritoria-

ze saSiSi geologiuri procesebis gamovlenis 

TvalsazrisiT, yvelaze metad daZabuli ubnebia 

soflebis: acanis, mamaTis, akeTis, ninoSvilis, gu-

lianis, CoCxaTis da juruyveTis teritoriaze. aq 

ZiriTad damangrevel Zalad mewyruli procesebi 

gvevlineba.Mmewyerma daaziana sacxovrebeli saxle-

bi, sasoflo-sameurneo savargulebi da sxvadasxva 

infrastruqturuli obieqtebi. magaliTisaTvis: 

sofel acanaSisofel acanaSi teritoriis mewyruli dazianebis 

koeficienti zogierT ubanSi 0.5-0.7-is tolia. 

metnaklebi xarisxiT dazianebulia wilosnebis, wilosnebis, 

kviWiZe-TedoraZeebis, mgelaZeebis, naSenebis kviWiZe-TedoraZeebis, mgelaZeebis, naSenebis ubnebSi 

mdebare sacxovrebeli saxlebis da Sida sasoflo 

gzebis umetesi nawili. gansakuTrebiT daZabuli 

mdgomareobaa Seqmnili soflis centralur uban-

Si, administraciuli Senobis mimdebare mewyruli 

flates qvemoT arsebul sivrceze. 15-16 oqtomb-

ers mosulma atmosferulma naleqebma gamoiwvia 

mewyruli gruntis masebis mniSvnelovani da erT-

drouli CamoSvaveba, ramac amoavso ferdobis ZirSi 

arsebul samagr kedelsa da ferdobis zedapirs 

Soris arsebuli sivrce. naSvavma gruntebma gada-

keta gza da daaziana gzis mimdebare sakarmidamo 

nakveTebi (ix. sur. 1 da 2).

   
     sur. 1. mewyeri, sof. acana                  sur. 2. mewyeri, sof. ninoSvili     sur. 1. mewyeri, sof. acana                  sur. 2. mewyeri, sof. ninoSvili

zemoT aRniSnulis Sedegad maRali safrTxe 

Seeqmna erT sacxovrebel saxls da saWiro gaxda 

ojaxis geologiurad mdgrad adgilze gadayvana. 

maRali saSiSroebiT xasiaTdeba sofel ninoSvi-sofel ninoSvi-

lis teritoria, lis teritoria, sadac 2018 wlis 17 seqtembris 

Zlieri wvimis Sedegad warmoqmnilma srialis ti-

pis mewyerma  (ix. sur. 2)(ix. sur. 2), daaziana sakarmidamo 

nakveTebi, lanCxuTi-ozurgeTis lanCxuTi-ozurgeTis damakavSirebeli saa-

vtomobilo gza da safrTxe Seuqmna erTi mosaxlis 

sacxovrebel saxls.Mmewyris aqtiurobis xarisxi-

dan gamomdinare, mosaxles mieca rekomendacia ge-

ologiurad mdgrad adgilze gadayvanis Sesaxeb [4].

ozurgeTis municipalitetSi ozurgeTis municipalitetSi mewyruli pro-

cesebis aqtiurobis da dazianebadobis xarisxis 

mixedviT gamoiyofa Semdegi soflebi: Sroma, na-

tanebi, konWkaTi, ZimiTi, askana, mTispiri da sxva. 

sofel ZimiTSi sofel ZimiTSi mewyerma daziana sacxovrebeli 

saxlebi, sasoflo-sameurneo savargulebi da Sida 

sasoflo saavtomobilo gzebi. yvelaze metad da-

zianda ZimiTi-mamaTisZimiTi-mamaTis gzis 0.8 km-iani sigrZis mon-

akveTi (ix. sur. 3). sofel askanaSi (ix. sur. 3). sofel askanaSi axali mewyrul 

kerebTan erTad gaaqtiurda Zvelmewyruli kerebi, 

romlebmac gamoiwvia sacxovrebeli saxlebis, sakar-

midamo nakveTebis da Sidasasoflo gzebis daziane-

ba. gansakuTrebiT mZime situacia ozurgeTi-askanis ozurgeTi-askanis 

damakavSirebli saavtomobilo gzis maRali eweris  maRali eweris 

mimdebared (ix. sur. 4).(ix. sur. 4).

   
 sur. 3. mewyeri, sof. ZimiTi              sur. 4. mewyeri, sof. askana sur. 3. mewyeri, sof. ZimiTi              sur. 4. mewyeri, sof. askana
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zemoT aRniSnul ubanze mewyersawinaaRmdego 

RonisZiebebi unda Catardes detaluri sainJin-

ro-geologiuri gamokvleebis Sedegebis gaTval-

iswinebiT.

Coxatauris municipaliteti Coxatauris municipaliteti mewyruli proce-

sebis sivrculi gavrcelebis, Casaxva-gaaqtiurebis, 

aqtiurobis xarisxisa da dazianebadobis kuTxiT 

gamorCeulia regionSi, rasac xels uwyobs mgrZno-

biare geologiuri garemo da adamianis araswori 

Careva bunebaSi. Yyvelaze dazianebuli mewyruli 

procesebis mxriv Semdegi soflebia: saWamiaseri, 

zemo xeTi, bukiscixe, dablacixe, van-zomleTi, amaR-

leba, Sua amaRleba, basileTi, erkeTi da sxva. magali-

TisaTvis mogvyavs sofel bukiscixeSi 2017 wlis 

zafxulSi aRdgenili Coxatauri-zemo surebis da-

makavSirebeli saavtomobilo gza, romelic mewyru-

li Zvrebis Sedegad Zlier dazianebulia. maRali 

mewyruli safrTxidan gamomdinare, gzis normalur 

eqspluatacia garTulebulia. mewyris stabiliza-

ciisaTvis aucilebelia damewyrili ubnis deta-

luri sainJinro-geologiuri Seswavlis da miRe-

buli Sedegebis safuZvelze Sesabamisi saproeqto 

gadawyvetilebebis ganxorcieleba (ix. sur. 5). 

stiqiam daaziana sofel zemo xeTis teritoriaze 

arsebuli sacxovrebeli saxlebi da sakarmidamo na-

kveTebi (ix. sur. 6) [5].

     

sur. 5. mewyeri, sof. bukiscixe          sur. 6. mewyeri, sof. zemo xeTisur. 5. mewyeri, sof. bukiscixe          sur. 6. mewyeri, sof. zemo xeTi

zemoT aRwerili mewyruli procesebi mxolod 

mciredi magaliTebia imisa Tu ra damangreveli Zala 

gaaCnia mewyers. Sesabamisad dRis wesrigSi dadga 

mewyruli procesebis saSiSroebis Sefaseba da ter-

itoriis zonireba. zemoT aRwerili situaciidan 

gamomdinare, warmogidgenT Cvens mier Sedgenili 

guriis regionis safrTxeebis zonirebis naxazs (ix. 

naxazi 2).

           

 

 

1.  
10% 

2.  
18% 

3.  
27% 

4.  
45% 

 

nax. 2. guriis regionis mewyruli safrTxeebis qveS moqceuli teritoriis procentuli maCveneblebi: 1-ma-nax. 2. guriis regionis mewyruli safrTxeebis qveS moqceuli teritoriis procentuli maCveneblebi: 1-ma-

Rali; 2-saSualo; 3-dabali; 4-usafrTxo
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cxrili 1 

guriis regionis teritoriis zonirebis Sedegebi mewyruli safrTxis mixedviT

mewyruli procesebis safrTxis qveS moqceuli dasaxlebuli punqtebis teritoria procentebSi

maRali 10.3 %
saSualo 18.4  %
dabali 26.7 %

usafrTxo 44.6 %

maRali mewyruli safrTxis - maRali mewyruli safrTxis - teritoriebi say-

ofacxovrebo TvalsazrisiT praqtikulad uvargi-

sia.

saSualo mewyruli safrTxis saSualo mewyruli safrTxis teritoria  sayo-

facxovrebo da sameurneo saqmianobisaTvis vargisia 

SezRudulad, saWiroebs prevenciuli da sainJinro 

damcavi RonisZiebebis gatarebas. saSualo safrTxis 

teritoriaze sacxovrebeli saxlebis da sxva dan-

iSnulebis nagebobebis ganTavseba aucileblad unda 

moxdes adgilmdebareobis sainJinro - geologiuri 

pirobebis gaTvaliswinebiT. sameurneo saqmianobis 

garkveuli saxeobebis, maT Soris ferdobebis CamoWra 

gzis gayvanisaTvis, samTo saqmianoba da sxva, usiste-

mod warmoebis SemTxvevaSi arsebobs imis safrTxe, 

rom moxdes procesebis gaaqtiureba da teritoria, 

safrTxis  TvalsazrisiT maRal safrTxis rangSi 

gadavides. winmswrebi prevenciuli da sainJinro 

RonisZiebebis kvalificiurad gatarebis SemTxvevaSi 

saSualo saSiSroebis teritoria, SesaZlebelia ga-

davaqcioT dabali saSiSroebis teritoriad.

dabali mewyruli safrTxis - dabali mewyruli safrTxis - teritoria re-

gionis reliefuri pirobebidan gamomdinare yvelaze 

did farTobs moicavs. teritoria rogorc sayo-

facxovrebo, aseve sameurneo TvalsazrisiT vargi-

sia da masTan dakavSirebiT saWiroa garemos dacvi-

Ti rekomendaciebis gatareba - ar gaiCexos tye, 

SenarCundes balaxis kordi, ar moxdes ferdo-

bebis CamoWra da sxva. procesebis eqstremaluri 

gamovlenis wlebSi, agreTve teqnogenuri faqtoris 

gavleniT, lokalur ubnebze arsebobs safrTxis 

kategoriis zrdis SesaZlebloba, ris gamoc gan-

sakuTrebuli mniSvneloba unda mieqces saSiSi ge-

ologiuri procesebis monitorings da prevenciuli 

RonisZiebebis gatarebas.

daskvna
guriis teritoriaze saSiSi geologiuri pro-

cesebi xasiaTdebian farTo gavrcelebiT da gamov-

lenis mravalgvari formebiT. maTi aqtiuroba da 

intensiuri ganviTareba damokidebulia: reliefis, 

geologiuri agebulebis, klimatis Tanamedrove 

teqtonikuri moZraobebis da bunebriv garemoze 

anTropogenuli Carevis intensiurobasa da kon-

trastze.

Sesabamisad dRis wesrigSi dadga mewyruli 

procesebis saSiSroebis Sefaseba da teritoriis 

zonireba, rac SesaZleblobas micems adgilobriv 

xelisuflebas dagegmos da ganaxorcielos preven-

ciuli RonisZiebebi, raTa samomavlod Tavidan iqnas 

acilebuli didi finansur-materialuri zarali.
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ЧКОНИА З.З.,  ДЖИНОРИА Б.З.                                                         
ЗОНИРОВАНИЕ  ОПОЛЗНЕВЫХ  ПРОЦЕССОВ 
СОВРЕМЕННОЙ МЕТОДОЛОГИИ, В 
РЕГИОНЕ ГУРИЯ ДЛЯ РАЦИОНАЛЬНOГО 
ИСПОЛЬЗОВАНИЯ ТЕРРИТОРИЙ

АННОТАЦИЯ: Регион Гурия является одним из 
самых сложных регионов в Грузии с точки зрения 
и опасности ущерба, вызванного природными 
геологическими процессами. В статье определены 
оползневые процессы существующие в регионе 
Гурия, а риск опасности определяется современной 
методологией, как это принято в большинстве 
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европейских странах. Исходя из вышеприведенной 
методологии, можно определить рациональное 
использование территории для экономического 
развития региона с точки зрения обеспечения 
безопасности населения и развития туризма. Рисунок 
зонирования оползней в регионе Гурия позволяет 
нам планировать и принимать превентивные меры 
для защиты жилых домов, сельскохозяйственных 

полигонов, инфраструктурных объектов и их 
безопасной эксплуатации. На рисунке выделены 
высокие, средние и низкие зоны безопасности, на 
основе которых разрабатываются соответствующие 
меры по смягчению.

КЛЮЧЕВЫЕ СЛОВА:КЛЮЧЕВЫЕ СЛОВА:  Регион гурия; оползень; 
процессы; опасность; методология; геология; риск.

TCHKONIA Z.,   JINORIA S. 
THE LANDSLIDE PROCESSES OF THE CURIA 
REGION ARE MODERN METHODOLOGY, FOR 
RATIONAL USE OF THE TERRITORY

ANNOTATION::   The Guria region is caused by 
natural geological processes hazard quality and danger 
risk is one of the most difficult Belongs to the region. 
The article has been identified as landslides in the Guria 
region. The processes and the risk of hazard are modern 
Methodology, as in most European countries. Excited 
Based on the methodology, it is possible to define the 

area Rational use of roads for economic development of 
the region, In terms of safety and tourism development. 
The mapping of landslide processes in the Guria 
region allows We are encouraged to plan and take 
preventive measures of residence Houses, agricultural 
land and infrastructural facilities Protection and their 
safe operation. On the map are high, medium, low and 
security zones, Based on which appropriate mitigation 
has been developed events.

KEY WORDS:KEY WORDS: the guria region;  andslide;  
processes; hazard; methodology;  geology;  risk.

uak 624 .. 131 .. 31

doqtoranti z. Wyonia

mravalsafrTxiani zonirebis ruka, guriis regionis magaliTze

anotaciaanotacia.. statiaSi ganxilulia mewyruli statiaSi ganxilulia mewyruli, 
Rvarcofuli da kldezvav-qvaTacvenebis proce-Rvarcofuli da kldezvav-qvaTacvenebis proce-

sebis safrTxeebis identifikacia da saSiSroebis 

gansazRvra evropis umravles qveynaSi miRebuli 

Tanamedrove meTodologiebiT, romelze dayrdnobiT-Tanamedrove meTodologiebiT, romelze dayrdnobiT-

ac SesaZlebeblia ganisazRvros stiqiuri geolo-ac SesaZlebeblia ganisazRvros stiqiuri geolo-

giuri procesebiT gamowveuli dazianebis xarisxi 

da safrTxis donis mixedviT daigegmos teritoriis da safrTxis donis mixedviT daigegmos teritoriis 

racionalurad gamoyenebis gzebi regionis ekonomi-racionalurad gamoyenebis gzebi regionis ekonomi-

kuri ganviTarebisaTvis, mosaxeleobis usafrTxoebisa kuri ganviTarebisaTvis, mosaxeleobis usafrTxoebisa 

da turizmis ganviTarebis TvalsazrisiT.da turizmis ganviTarebis TvalsazrisiT. geologi-

uri safrTxeebis zonirebis sivrciTi gavrcelebis uri safrTxeebis zonirebis sivrciTi gavrcelebis 

ruka saSualebas iZleva daigegmos da gatardes ruka saSualebas iZleva daigegmos da gatardes 

prevenciuli RonisZiebebi sacxovrebeli saxlebis, prevenciuli RonisZiebebi sacxovrebeli saxlebis, 

sasoflo-sameurneo savargulebis da infrastruq-sasoflo-sameurneo savargulebis da infrastruq-

turuli obieqtebis dacvis da maTi usafrTxo turuli obieqtebis dacvis da maTi usafrTxo 

eqspluataciisaTvis. rukaze gamoyofilia bunebrivi rukaze gamoyofilia bunebrivi 

safrTxeebi kategoriebis mixedviT: maRali, saSualo, safrTxeebi kategoriebis mixedviT: maRali, saSualo, 

dabali da usafrTxo zonebad,  romelze dayrd-dabali da usafrTxo zonebad,  romelze dayrd-

nobiTac SemuSavebulia Sesabamisi Semarbilebeli nobiTac SemuSavebulia Sesabamisi Semarbilebeli 

RonisZiebebi.

sakvanZo sityvebi:sakvanZo sityvebi: mewyeri; Rvarcofi; 

qvaTacvena; bunebrivi safrTxe;  saSiSroeba; riski; qvaTacvena; bunebrivi safrTxe;  saSiSroeba; riski; 

stiqia; datborva.

meTodologiebi.meTodologiebi. kvlevis dros gamoyenebuli iqna kvlevis dros gamoyenebuli iqna 

Semdegi meTodologiebi: statistikuri, sainJinro-Semdegi meTodologiebi: statistikuri, sainJinro-

hidrologiuri ,,LISFLOOD-FP’’da e.w ,,Sveicaruli ,,Sveicaruli 

meTodologia’’, meTodologia’’, romelic miRebulia, Sveicariis kon-

federaciasa da evropis umravles qveynaSi. 

kvlevis periodSi ganxorcielda guriis teri-

toriis rekognoscireba da marSrutuli Semovla 

geologiuri safrTxeebis,  mewyrebis, Rvarcofebis mewyrebis, Rvarcofebis 

da kldezvav-qvaTacvenis kldezvav-qvaTacvenis procesebis identifika-

ciisa da klasifikaciis mizniT.

regionis sainJinro-geologiuri pirobebis gaan-

alizebis safuZvelze, Sedgenili mewyris, Rvarcofis 

da qvaTacvenis safrTxeebi davyaviT – maRali, sa-maRali, sa-

Sualo, dabal da usafrTxo Sualo, dabal da usafrTxo zonebad.

guriis regionis morfologiuri Tavisebureba, guriis regionis morfologiuri Tavisebureba, 

geologiuri agebuleba da hidrogeologiuri piro-geologiuri agebuleba da hidrogeologiuri piro-

bebis mokle daxasiaTeba.bebis mokle daxasiaTeba.

 guriis regionis teritoriis farTobi Seadgens 

2032 kvadratul kilometrs, administraciuli cen-

tria q. ozurgeTi. regioni mdebareobs aWara-imere-

Tis qedis CrdiloeTi mTiswineTis CaRunvis zolis 

dasavleT nawilSi. misi sazRvrebia: CrdiloeTiT 

md. xeviswyali, samxreTiT md. Coloqi, dasavleTiT 

Savi zRva da aRmosavleTiT aWara-imereTis qedis 

dasavleTiT ganStoebebi.

guriis mxare bunebrivi pirobebis mixedviT 

iyofa or, barisa da mTis nawilad. sazRvari maT 

Soris zRvis donidan 500-600 metr simaRleze ga-

dis. kolxeTis dablobis nawils, guriis mTiswi-

neTis gorak-borcviani zoli mosdevs. gorak-bor-

cviani mTiswineTi teqnogenurad yvelaze metad 

datvirTul teritorias warmoadgens. aq mkafiod 

SeiniSneba adamianis sameurneo saqmianobis negati-

uri zegavlena garemoze da SedarebiT mkveTrad 

aris gamoxatuli saSiSi geologiuri procesebic.

regionis geologiur agebulebaSi ZiriTadad 

monawileobas iRebs mesameulis vulkanogenur-da-

naleqi qanebi, romlebic liTologiurad warmodge-

nilni arian TixebiT, qviSaqvebiT, konglomeratebiT, 
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tufebiT, tufbreqCiebiT, tufqviSaqvebiT, sienitebiT, 

andezitebiTa da bazaltebiT.

hidrogeologiuri daraionebis mixedviT sakv-

levi teritoria miekuTvneba saqarTvelos beltis 

arteziuli auzebis zonis, guriis forovan da 

napralovani wylebis arteziul auzs.

guriis regioni xasiaTdeba haeris maRali sino-

tiviT, naleqebis didi raodenobiT da SedarebiT 

Tbili zamTriT [1].

geologiuri safrTxeebi. geologiuri safrTxeebi. sakvlev teritoriaze 

saSiSi geologiuri procesebis warmoqmnas da maT 

periodul gaaqtiurebas mniSvnelovnad ganapiro-

bebs multifaqtoruli pirobebi: amgebi qanebis li-

Tologiuri Sedgeniloba, maTi teqtonikuri daZabu-

loba, reliefis maRali energetikuli potenciali, 

klimatur meteorologiuri pirobebi da anTropo-

genuli faqtorebi anu adamianis araswori Careva 

geografiul garemoSi.

geologiuri safrTxeebidan sakvlevi terito-

riis farglebSi fiqsirdeba: mewyrebi, kldezvav-
qvaTacvenebi, Rvarcofuli procesebi da mdinareTa 

gverdiTi erozia, romelebic eqstremaluri gaaqti-

urebis SemTxvevaSi did finansur da materialur 

zians ayenebs regions. 

mewyruli procesebi
mewyruli safrTxis kriteriumebi: mewyrebi sim-

Zlavris TvalsazrisiT iyofa Semdeg kriteriumebad: 

 _ mewyris simZlavre  naklebia 2 metrze, zeda-

piruli mewyeri;piruli mewyeri;

 _ mewyris simZlavre meryeobs 2-metridan 

10-metramde, araRrma mewyeri; araRrma mewyeri; 

 _ mewyris simZlavre metia 10 metrze, Rrma 

mewyeri.

moZraobis TvalsazrisiT mewyrebi iyofa Semdeg 

kategoriebad: mewyrebi, romelTa moZraobis siCqare 

(V) 2 m/wm-ze naklebia weliwadSi - dabali,  dabali,  Tu 

mewyris moZraobis siCqare weliwadSi 2 m/wm-dan 10 
m/wm-mde - saSualosaSualo, xolo 10 m/wm-ze meti siCqaris 
(V) mewyeri - maRalimaRali.

mewyris dinamikis kategoria siRrmis da gadaadg-

ilebis mixedviT Semdegia: mewyris gadaadgilebis 

manZili (L)  da siRrme (D) naklebia 0.5 metrze 

weliwadSi - dabali, dabali, mewyris gadaadgilebis manZili 

(L)  da siRrme (D) 1 metrze metia weliwadSi - 

saSualo,saSualo, Tu mewyris siRrme (D) da gadaadgilebis 

manZili (L)  metia weliwadSi 2 metrze - maRali 

[2].

sakvlevi teritoriis farglebSi mewyruli 

procesebi farTo gavrcelebiT da praqtikulad da-

mangreveli ZaliT gamoirCeva.

regionSi ZiriTadad gvxdeba srialis, plas-

tikuri da kldezvauri tipis mewyrebi, romleTa 

farTobi lokaluridan, aTeul heqtaramde meryeobs. 

mewyruli procesebi gansakuTrebulad did zians 

ayenebs Semdeg soflebs:

lanCxuTis municipaliteti: lanCxuTis municipaliteti: acanas, mamaTis, ake-

Tis, ninoSvilis, gulianis, CoCxaTis, juruyveTis, 

nigvzianis da arCeulis teritoriebs, sadac yovel-

wliurad ziandeba sacxovrebeli saxlebi, sasof-

lo-sameurneo savargulebi da sxvadasxva infra-

struqturuli obieqtebi.

ozurgeTis municipaliteti:ozurgeTis municipaliteti: Sromis, natanebis, 

konWkaTis, ZimiTis, askanas, mTispiris da xvarbeTis, 

baileTis, jumaTis, baxvis, mSvidobauris, laiTuris 

da nasakiralis teritoriebs. ZiriTadad ziandeba 

sacxovrebeli saxlebi, eleqtrogadamcemi xazebi da 

saavtomobilo gzebi.

Coxatauris munici paliteti: Coxatauris munici paliteti: mewyruli pro-

cesebis sivrculi gavrcelebis, aqtiurobis 

xarisxisa da dazianebadobis kuTxiT gamor-

Ceulia regionSi. gansakuTrebiT aRsaniSnavia 

Semdegi soflebi: saWamiaseri, zemo xeTi, bukis-

cixe, dablacixe, van-zomleTi, amaRleba, Sua ama-

Rleba basileTi, farcxma, ianeuli, wifnagvara, 

surebi, erkeTi da sxva. rogorc zemoT aRniSnul 

munici palitetebSi, mewyruli procesebi azianebs 

rogorc sacxovrebel saxlebs, eleqtrogadamcem 

xazebs, xidebs, saavtomobilo gzebs da sasoflo 

sameurneo savargulebs [2].

           

sur. 1 mewyeri, sof. juruyveTi                sur. 2. mewyri, s. ninoSvilisur. 1 mewyeri, sof. juruyveTi                sur. 2. mewyri, s. ninoSvili
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mewyrebis warmoqmna-gaaqtiurebaSi wamyvan rols 

TamaSobs atmosferuli naleqebiT Tixnarovani 

gruntebis gadatenianeba, cicabo da Zlier cicabod 

daxrili ferdobebi, romlebic ganicdian anTropo-

genuli faqtorebis zemoqmedebas [3].

naxazi 1-naxazi 1-is saxiT warmodgenilia informacia 

mewyruli procesebis saSiSroebis zonaSi moqceuli 

teritoriebis procentuli monacemebi guriis re-

gionisaTvis.

 

nax. 2 .  1-saSualo; 2-dabali; 3-usafrTxo 

nax. 3 . 1-maRali; 2-saSualo; 3-dabali; 4-usafrTxo 

1.  
10%  

2.  
  18.4% 

3.   
26.7%  

4.  
44.6%  

1 

   

nax. 1.   1-maRali; 2-saSualo; 3-dabali; 4-usafrTxonax. 1.   1-maRali; 2-saSualo; 3-dabali; 4-usafrTxo

mewyruli procesebis prevenciisaTvis saWiroa:mewyruli procesebis prevenciisaTvis saWiroa: 

rogorc sainJinro, aseve biosainJinro RonisZiebebis 

gatareba: ferdobsamagri kedlebis an gabionebis 

mowyoba, zedapiruli wylebis regulireba-drenaJi, 

ferdobebis CamoWris akrZalva, xe-tyis araswori 

Wris aRkveTa da sxva [4].

Rvarcofuli procesebi

Rvarcofis safrTxis klasifikacia - Rvarcofis 

siCqare (V) naklebia 1 m/wm-ze, xolo myari natanis 

moculoba < 500 m3 - dabalidabali, Rvarcofis siCqare 

(V) metia 1 m/wm-ze, xolo myari natanis mocu-

loba metia 500 m3 da naklebia 100 m3 -saSualosaSualo, 

Rvarcofis siCqare (V) metia 2 m/wm-ze, xolo myari 

natanis moculoba metia 1000 m3-ze - maRalimaRali.

sakvlevi teritoriis farglebSi Rvarcofuli 

procesebi  mxolod Coxatauris municipalitet-

Si fiqsirdeba, romlebic saSiSroebis safrTxis 

mixedviT ZiriTadad dabali da saSualo safrTx-

is Semcvelia. sxvadasxva tipis da simkvrivis 

Rvarcofuli nakadebis gavlas periodulad adgili 

aqvs usaxelo xevebis saTaveebSi, cicabod daxril 

ferdobebze gamomuSavebuli mcire xevebSi. saidanac 

myari Rvarcofuli masalis transportireba xdeba 

md. gubazeulis da sufsis kalapotis mimarTule-

biT, Semdeg soflebSi: zemo surebi, qvabRa, Tavpanta, 

nabeRlavsa da zotSi [3].

      
sur. 3. sof. zemo surebi, Rvarcofuli            sur. 4. Rvarcofuli xevi, sof. zotisur. 3. sof. zemo surebi, Rvarcofuli            sur. 4. Rvarcofuli xevi, sof. zoti

    xevi    
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myari natanis Warbi akumulacia da uxvi at-

mosferuli naleqebis mosvla Rvarcofuli nakadis 

formirebis erT-erTi mTavari ganmapirobebeli faq-

toria. Rvarcofuli procesebi ZiriTadad azianebs 

Sida saubno gzebs, xidebs da sasoflo sameurneo 

savargulebs.

 

 

nax. 2 .  1-saSualo; 2-dabali; 3-usafrTxo 

nax. 3 . 1-maRali; 2-saSualo; 3-dabali; 4-usafrTxo 

1.  

2.  

3.  

0.00% 

50.00% 

100.00% 

1 

1.97% 

3.49% 

94.54% 

  

nax. 2 .  1-saSualo; 2-dabali; 3-usafrTxo

naxazi 2-isnaxazi 2-is  saxiT mocemulia informacia Rvar-

cofuli procesebis saSiSroebis zonaSi moqceuli 

teritoriebis procentuli monacemebi guriis re-

gionisaTvis. 

Rvarcofuli procesebis prevenciisaTvis saWiroa: Rvarcofuli procesebis prevenciisaTvis saWiroa: 

xevebis kalapotis perioduli gawmenda-CaRrmaveba, 

saavtomobilo gzebis gadakveTasTan Sesabamisi gamta-

runariani konstruqciebis mowyoba da monitoringi.

QqvaTacvena-kldezvauri procesebiqvaTacvena-kldezvauri procesebi

qvaTacvenis safrTxis kriteriumebi: qvaTacvenis 

energia (E) naklebia 30 kj (kilojouli) - dabalidabali, 

qvaTacvenis energia (E) metia 30kj da naklebia 

300 kj-saSualosaSualo, qvaTacvenis energia (E) metia 300 
kj- maRalimaRali.

sakvlevi teritoriis farglebSi fiqsirdeba 

dabali da saSualo saSiSroebis safrTxis qvaTacve-

nis ubnebi, romelTa Camoyalibeba ZiriTadad daka-

vSirebulia ZiriTadi qanebis (tufebi, tufbreqCie-

bi, tufqviSaqvebi) zedapirze gamosavlebTan, maTi 

gamofitvis xarisxTan, napralovan zonebTan da fer-

dobebis daxrilobasTan. qvaTacvenis da kldezvavis 

kerebi gvxvdeba soflebSi: baRlefi, ninoSvili, acana, 

bukiscixe, mTispiri, ukanava, nabeRlavi, xevi, qvabRa, 

Cxakaura, zoti, sameba da ganaxleba. qvaTacvena/kldez-

vauri procesebi ZiriTadad azianebs Sidasaubno 

gzebs da sasoflo sameurneo savargulebs [4].

 

nax. 2 .  1-saSualo; 2-dabali; 3-usafrTxo 

 

nax. 3 . 1-maRali; 2-saSualo; 3-dabali; 4-usafrTxo 

2.75% 
7.51% 

20.40% 

69.34% 

1.  2.  3.  4.  

nax. 3. 1-maRali; 2-saSualo; 3-dabali; 4-usafrTxo

naxazi 3-is naxazi 3-is saxiT mocemulia informacia 

qvaTacvena-kldezvavuri procesebis saSiSroebis 

zonaSi moqceuli teritoriebis procentuli mona-

cemebi guriis regionisaTvis.
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 sur. 5. qvaTacvena, sof. ninoSvili              sur. 6. kldezvavi, sof. Cxakaura  sur. 5. qvaTacvena, sof. ninoSvili              sur. 6. kldezvavi, sof. Cxakaura 

qvaTacvena/kldezvauri procesebis prevenci-qvaTacvena/kldezvauri procesebis prevenci-

isaTvis saWiroa: isaTvis saWiroa: CamoSlili lodnaris periodulad 

gawmenda da potenciurad  aqtiuri ubnebis gas-

wvriv damcavi zRudarebis mowyoba: betonis filebis, 

sayrdeni kedlis an liTonis badis saxiT.

daskvnebi

guriis teritoriaze saSiSi geologiuri pro-

cesebi xasiaTdeba farTo gavrcelebiT da gamov-

lenis mravalgvari formebiT. maTi aqtiuroba da 

intensiuri ganviTareba damokidebulia reliefis, 

geologiuri agebulebis, klimatis, Tanamedrove teq-

tonikuri moZraobebis da bunebriv garemoze anTro-

pogenuli Carevis intensiurobasa da kontrastze.

kvlevis procesSi safondo masalebis SegrovebiT, 

Cvens mier aRwerili procesebis dafiqsirebiT da 

monacemTa bazis Seqmnis Sedegad sxvadasxva kom-

piuteruli programebis (GIS, Auto Cad da sxva) 
gamoyenebiT SesaZlebloba mogveca Segvedgina sa-

SiSi geologiuri procesebis (mewyeri, Rvarcofi, 

kldezvav-qvaTacvena) safrTxeebis zonirebis ruka, 

romelzec Sesabamisi ferebis mixedviT (sayo-

facxovrebo TvalsazrisiT) gamoyofilia: maRali, 

saSualo, dabali da usafrTxo zonebi.

gamomdinare iqedan, rom droTa ganmavlobaSi ge-

ologiuri safrTxeebis dinamikis Sedegad xdeba ax-

ali procesebis warmoqmna, perioduli gaaqtiuroba 

an dastabilureba, aucilebelia mewyris, Rvarcofisa 

da qvaTacvenis safrTxeebis rukebis perioduli ga-

naxleba.

ixileT naxazi 4. guriis regionis mraval-

safrTxiani zonirebis ruka masStabi 1 : 10 000.
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mineraluri pigmentebis sabadoebi da madangamovlenebi
dasavleT saqarTveloSi
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ЧКОНИА З.З. 
КАРТА ЗОНИРОВАНИЯ МНОГОЧИСЛЕНЫХ 
ОПАСНОСТЕЙ НА ПРИМЕРЕ ГУРИЙСКОГО 
РЕГИОНА

АННОТАЦИЯАННОТАЦИЯ. В статье описывается выявление 
угроз оползней, селевых и камнепадных процессов, 
и определение опасности современными  методами, 
принятых в большинстве европейских стран, на 
основании которых можно определить степень 
ущерба, нанесенного естественными геологичес-
кими процессами, и учитывая уровень опасности, 
запла-нировать рациональное использование 
территории для экономического развития региона, 
безопасности населения и развития туризма 
региона.  Карта пространственного распределения 
зональных угроз позволяет планировать и осущест-
влять превентивные меры по защите жилья, сельско-
хозяйственных угодий и объектов инфраструктуры и 
их безопасной эксплуатации. Естественные угрозы 
на карте выделены по категориям: высокая, средняя,   
низкая и безопасная, на основе которых были разра-
ботаны соответствующие меры по смягчению.

КЛЮЧЕВЫЕ СЛОВА:КЛЮЧЕВЫЕ СЛОВА:  oползень; cель;  kамне-
пад; природная угроза; опасность; риск; стихиа; 
затопление.

TCHKONIA Z. 
MULTYH AZARD ZONING MAP ON THE 
EXAMPLE OF GURIA REGION

ABSTRACT.  The article discusses the landslide, 
mudflow, and rock fall, it is procedures, hazard 
identification and risk assessment in the Guria region 
with modern methodology that is used in most 
European countries based on which, it is possible to 
assess the damage and threat level to plan a rational 
use of the roads for the population safety, economical 
and tourism development in the region. The mapping 
and the areal dispersal map give us the ability to plan 
and conduct prevention measures for the residence 
households, farming and infrastructure facilities 
so that the facilities are protected and operated in 
safety. On the map are high, medium and low safety 
zones, based on which appropriate mitigation events 
have been developed.        

KEY WORDS: landslide; mudflow; rockfall; natural 
hazard; danger; risk; disaster; flood.

nuli masalebis xarisxobrivi (pigmenturi) maCvene-

blebi da tonaloba, sxva naerTebTan (minarevebT-

an) erTad, rkinis Jangis hidratis (Fe2O3  nH2O) 
SedgenilobiT (wylisa da samvalentiani rkinis oq-

sidis Tanafardoba) da procentuli SemcvelobiT 

aris ganpirobebuli. igive niSniT xdeba maTi kla-

sifikacia.

met-naklebi raodenobiT rkina monawileobs ume-

tesi qanebis SedgenilobaSi, romelTa wiTeli, mow-

iTalo an yviTeli Seferiloba umetesad ganisaz-

Rvreba ara misi procentuli SemcvelobiT, aramed 

daJangulobis xarisxiT da xasiaTiT. qanSi rki-

nis Semcveloba, iwvevs Sav, wiTel, mwvane da sxv. 

Seferilobasac imis mixedviT, Tu romeli rkinaSem-

cveli mineralia umetesad warmodgenili (hematiti, 

glaukoniti da sxv.). arsebuli diagramebis [1] mixed-

viT kargad Cans rkinis mineralebis kristalizaciis 

xasiaTi da Fe3O4-is garda, maT Camoyalibebaze gadam-

wyvet gavlenas axdens garemos Eh (Fe2O3–Eh dadeb-
iTi maCvenebliT, FeS2_Eh uaryofiTi maCvenebliT da 

sxv.) vidre Ph.
zogierTi rkinaSemcveli qanis Camoyalibebisas 

(sadac rkinis wyaro SesaZlebelia iyos, rogorc 

vulkanuri aseve egzogenuri) an maTi Sesabamis pi-

robebSi gardaqmnisas, yalibdeba rkinis JangebiTa 

anotacia.anotacia. statiaSi ganxilulia, dasavleT  statiaSi ganxilulia, dasavleT 

saqarTvelos teritoriaze arsebuli, rkinis oqsi-saqarTvelos teritoriaze arsebuli, rkinis oqsi-

dis Semcveli, mineraluri pigmentebis met-naklebad dis Semcveli, mineraluri pigmentebis met-naklebad 

cnobili sabadoebisa da madangamovlenebis mokle cnobili sabadoebisa da madangamovlenebis mokle 

daxasiaTeba. isini warmoadgenen sxvadasxva tipis, daxasiaTeba. isini warmoadgenen sxvadasxva tipis, 

bunebriv mRebav masalebs, romlebic erTmaneTisa-bunebriv mRebav masalebs, romlebic erTmaneTisa-

gan gansxvavdebian, rogorc  nivTieri SedgenilobiT, gan gansxvavdebian, rogorc  nivTieri SedgenilobiT, 

aseve geneturad da sxvadasxva asakis geologiur aseve geneturad da sxvadasxva asakis geologiur 

formaciebTan arian dakavSirebuli. aRniSnulia, rom formaciebTan arian dakavSirebuli. aRniSnulia, rom 

Seswavlilobis da cnobadobis dabali donis gamo, Seswavlilobis da cnobadobis dabali donis gamo, 

sainvesticio interesi maT mimarT ar arsebobs. sainvesticio interesi maT mimarT ar arsebobs. 

gamoTqmulia mosazreba, maTi kompleqsuri geolo-gamoTqmulia mosazreba, maTi kompleqsuri geolo-

giur-teqnologiuri Seswavlis mizanSewonilobis  giur-teqnologiuri Seswavlis mizanSewonilobis  

Sesaxeb, Tanamedrove moTxovnebis  Sesabamisad. Sesaxeb, Tanamedrove moTxovnebis  Sesabamisad. 

  

sakvanZo sityvebi:sakvanZo sityvebi:  pigmenti; saRebavi; saba-pigmenti; saRebavi; saba-

do; hematite; oxra; surinji; limoniti; kirqva. do; hematite; oxra; surinji; limoniti; kirqva. 

dasavleT saqarTvelos teritoriaze sxvadasxva 

saxis bunebrivi   mineraluri pigmentis sabado da 

madangamovlena aris cnobili. maTi didi nawili 

rkinis oqsidis Semcveli masalebia, romlebic min-

eraluri da nivTieri SedgenilobiT oxras, mumias 

an surinjs pasuxoben, xasiaTdebian Ria yviTelidan 

muq wiTlamde da yavisframde SeferilobiT. aRniS-
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da hidroJangebiT gamdidrebuli saxesxvaobebi, 

romelTa feri wiTel-yviTel tonebSia da xasiT-

debian pigmenturi TvisebebiT. aseTi wamonaqmnebis 

formirebis geoqimiuri pirobebi gansxvavebulia, 

mravalferovania maTi mineraluri Sedgenilobac. 

rac Seexeba erTgvarovnebas, is ganpirobebulia rki-

naSemcveli qanebis formirebis an misi gardaqmnis 

stabiluri pirobebis xangrZlivad arsebobiT. 

dasavleT saqarTveloSi gvxvdeba oxras, mumiasa 

da surinjis ramdenime sabado da or aTeulamde 

madangamovlena, TiTqmis yvela municipalitetis 

teritoriaze. isini sxvadasxva asakis geologiur 

formaciebTan arian dakavSirebuli, amasTan erTad 

mravalferovania maTi geneturi speqtri da loka-

lizaciis geologiuri garemo. amdenad, gansxvavebu-

lia sasargeblo sxeulis wolis formebi, sivrco-

brivi gavrcelebis xasiaTi da  qimiuri Sedgeniloba, 

romelic farTo diapazonSi icvleba.

mniSvnelovani nawili aRniSnuli sabado-gamov-

lenebisa dakavSirebulia wiTelmiwa gamofitvis 

qerqTan, romelic didi farTobuli gavrcelebiT 

sargeblobs, Savi zRvis sanapiros gaswvriv aWaris, 

guriis da samegrelos regionebSi da warmodge-

nilia rkinis mineralebiT gamdidrebuli sxvadasxva 

feris TixebiT. es tipuri eluviuri warmonaqmnia 

danaSTi produqtebisagan gamdidrebuli, romelic 

gamorCeulia mineraluri da nivTieri SedgenilobiT.  

aseT Tavisebur formacias (lateritulis msgavsi), 

analogi Znelad moeZebneba aseTive tipis warmonaqm-

nebs Sorisac ki msoflios sxvadasxva kuTxeSi. 

misi individualoba ganpirobebulia gamofitvis xa-

siaTis, klimatis, reliefis, deda qanis struqtu-

ris, mineraluri Sedgenilobis da sxv. faqtorebis 

TaviseburebiT. aRsaniSnavia isic, rom aseTi ti-

pis warmonaqmnebis (lateritebi, boqsitebi da sxva) 

formirebis, Sedgenilobisa da asakis mimarT geolo-

giur literaturaSi erTgvarovani damokidebuleba 

ar aris. wiTelmiwa gamofitvis qerqi das. saqa-

rTveloSi ganviTarebulia Sua eocenur vulkano-

genebze da daTariRebulia pliocen-meoTxeulad. 

aseTi tipis sabadoebis tipuri warmomadgene-

lia barcxanis oxris sabado, romelic mdebareobs q. 

baTumidan 4 km-Si aRmosavleTiT. sabados terito-

riis did nawilze sxvadasxva daniSnulebis Senoba-

nagebobebi da sacxovrebeli saxlebia ganlagebuli. 

teritoria dabali gorak-borcviani reliefiT xa-

siaTdeba. mis geologiur agebulebaSi monawileobs 

Suaeocenuri vulkanogenuri warmonaqmnebi da 

Tanamedrove naleqebi. Sua eoceni aq warmodgenilia 

andezituri Sedgenilobis tufqviSaqvebiT, tufebiT, 

tufbreqCiebiT da igive Sedgenilobis lavuri gan-

fenebiT.

rkinaSemcveli Tixebi kaolinitur-haluazitu-

ri Sedgenilobisaa,  ukavSirdeba wyebis zeda nawils 

da warmoqmnilia ZiriTadad tufbreqCiebis gardaqm-

niT. SlifSi masala warmoadgens muq pelitur masas, 

qloritis momwvano qerclebiT da limonitizire-

buli ubnebiT. SemorCenili breqCiuli natexebi 

warmodgenilia gaTixebuli minisagan, iSviaTi pla-

gioklazis wagrZelebuli prizmuli kristalebi-

sagan, romlebic msubuqad sericitizirebulia da 

zogan qloritis qerclebs Seicavs. cementi aseve 

Secvlilia da warmodgenilia pelituri Tixovani 

masiT, SeimCneva danagrovebi limonitizirebuli mag-

netitis, piritis da rkinis hidroJangebis. aRniSnu-

li Tixebi laterituli tipisaa, procesi araTana-

baria Tumca, Rrmadaa wasuli (Seswavlilia 18 m-

mde) da zedapirze saRi qani ar Cans. 

oxras feri damokidebulia sawyisi masa-

lis Sedgenilobaze, gamofitvis intensiurobaze, 

Camoyalibebul rkinis mineralSi wylis raodenoba-

ze, minarevebze da sxva. mocemul sabadoze zogierT 

WrilSi yviTeli da wiTeli tonebis monacvleoba 

SeimCneva, Tumca ZiriTadi feri sxvadasxva tonalobis 

yviTelia. erT ferze dayvana SesaZlebelia nedleu-

lis gamowviT, rac produqtis TviTRirebulebas zr-

dis. rkinis oqsidis Semcveloba meryeobs 9,68–18,5 

% Soris (oxrasaTvis miRebulia Fe2O3 Semcveloba 

12 % da meti) 6 m simZlavreze. samrewvelo maragi 

151,3 aTasi tonaa [2] (ix. cxrili 1).                                                                                                                                            

zemoT aRwerili  oxras tipisaa sof. bo-

boyvaTis teritoriaze (qobuleTis municipalite-

ti), zedaeocenur andezibazalturi Sedgenilobis 

tufbreqCiebTan da tufqviSaqvebTan dakavSirebuli 

wiTeli da moyavisfro-wiTeli Tixebi. isini hori-

zontaluradaa ganlagebuli uSualod tufqviSaqve-

bze, vrceldeba 2 km sigrZeze, saavtomobilo gzis 

gaswvriv orive mxares. sasargeblo fenis simZlavre 

3 m-dea da Fe2O3-s Semcveloba 19,96 %-s Seadgens.

Caqvidan 3-4 km-Si samxreTiT, md. Caqviswylis 

marcxena napirze  2,5 km2 farTobze, gavrcelebu-

lia lateritulis msgavsi muqi mowiTalo feris 

Tixovani qanebi. xasiaTdeba rkinis Jangis cvalebadi 

SemcvelobiT saSualod 9,38-14,73 % farglebSi.

cixisZiridan 2 km-Si samxreT-aRmosavleTiT  mde-

bare oxras sabado gavrcelebulia 5000 m2 farTo-

bze. adgilis geologiur agebulebaSi monawileobs 

Suaeocenuli andezibazalturi tufbreqCiebi da 

tufqviSa qvebi, Tixebisa da qviSaqvebis SuaSreebiT. 

wiTeli feris laterituli Tixebi horizontal-

uradaa ganlagebuli da 2,5-3 m-is simZlavrisaa. 

Fe2O3-is saSualo Semcveloba 12,76–16,80 %-is 

farglebSia (ix. cxrili 1).

gvinia-mesxiseulis sabado (ozurgeTis raioni) 

ganlagebulia mdinareebis natanebisa da bJuJas 

wyalgamyofze. sabado warmodgenilia gamofitvis 

qerqiT, romelic ganviTarebulia ZiriTadad an-

dezitur ganfenze. gvxvdeba movardisfro, yviTeli 

oxra da muqi wiTeli surinji. xarisxiT Tixa 

araerTgvarovania; cximovan, xarisxian, kargi mRebi 

Tvisebebis mqone oxrasTan erTad gvxvdeba dabali 

pigmenturi Tvisebebis mqone Tixebic. rac Seexeba 

surinjs masac Zalian cvalebadi Sedgeniloba 

aqvs, Seicavs didi raodenobiT muqi feris li-

monits rac mis xarisxs dabla swevs. qimiuri 

Sedgeniloba mocemulia cxrilSi (ix. cxrili 1). 
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aseTive Sedgeni- lobiTa da xarisxiT gamoirCeva 

sabado wiTeli mTa, romelic aRniSnulTan axlos 

mdebareobs.

analogiuri agebulebiTa da sasargelo kompo-

cxrili 1 

qimiuri analizis Sedegebi (wona % -Si)

sabadoebi Fe2O3 SiO2 Al2O3 CaO MgO SO3 H2O xurebiTi 

danakargi

nagomari 22,33 41.16 22,91 0,55 0,50 0.49 12,46 10,58

maTxoji 19,60 35,64 25,56 1,44 - 0,08 8,38 7,10

cixisZiri 14,56 36,30 30,89 1,04 1,56 0,25 6,25 18,80

oCxamuri 15,62 43,83 20,91 0.21 0,85 0,12 4,02 10,32

uZlouri 23,2 33,64 23,63 1,05 0,38 0,14 7,79 9,65

weva 30,90 50.20 1,82 1,92 0,50 4,10

SroSa 66,36 15,63 9,0 2,16 0,10 kvali 0,66 3,21

barcxana 15,92 36,40 25,10 1,06 1,98 0,20 4,28 11,92

gvinia-

mesxiseuli

10,71 40,99 28,50 0,52 0,2 - 7,50 12,48

kviliSori 30,55 35,95 25,85 0,16 0,85 0,40 0,15 4,25

beSumi 73,00 1,73 4,51 0,64 0,30 kvali 5,6 17,47

netis SemcvelobiT gamoirCeva sxva adgilmdebareo-

bis madangamovlenebi rogorebicaa: merisi; makvaneTi; 

oCxamuri; muxa-estate da sxva.

erT-erTi kvlevis mixedviT (gaanalizebulia 

1200 sinji) Caqvi cixisZiris monakveTze, 130 km2 

farTobze, lateritulis msgavsi Tixebis maragi 

Sefasebulia miliardi tonis farglebSi, Semdegi qi-

miuri SedgenilobiT (mas. %): SiO2-37,10; Al2O3-29,00; 
CaO–0,30; MgO-2,30; Na2O + K2O – 0,50; xurvebiTi 
danakargi _ 9,40. Fe2O3–is saSualo Semcveloba 

14-19,10 % [5]. aRniSnuli miuTiTebs, rom moce-

mul farTobze, miuxedavad wiTelmiwa Tixebis cva-

lebadi Sedgenilobisa, araTanabari gavrcelebisa 

da Seferilobisa,  kargi xarisxis oxras sabados 

moZieba SesaZlebelia. 

gadaleqili (ZiriTadad mZlavri eluviuri wi-

Telmiwa gamofitvis safaris) sabadoebi da madan-

gamovlena tipuria mocemuli regionisaTvis. aseT 

SemTxvevaSi isini dakavSirebuli arian umetesad 

aluviur-deluviur naleqebTan, gvxvdebian sxva gan-

lagebaSic. aseTebia dexvis, nagomaris, oCxamuris, 

Citawyaros, nakifus, miqavas da sxva sabadoebi. sof. 

nagomaris (ozurgeTis municipaliteti) maxloblad, 

yviTeli feris qviSiani Tixis  horizonti, romelic 

oxras pasuxobs (ix. cx. 1) warmoadgens md. suf-

sis terasas. sasargeblo fena simZlavriT 0,5-2,0 m 

horizontalurad ganlagebulia oligocenur fiq-

lebriv Tixebze da zemodan gadafarebulia mdina-

reuli natani masaliT simZlavriT 1,0-2,0 m.

sof. Citawyaros (zugdidis municipaliteti) 

teritoriaze min. pigmentebis gamosavlebi gvxvde-

ba daWaobebul farTze (3,0 km2) da ukavSirdeba 

aluviur-deluviur naleqebs, romlis zeda nawili 

warmodgenilia torfiT da molurjo-nacrisferi 

TixebiT  (simZlavre 0,6-1,0 m), qveda nawili ki 

moyviTalo-wiTeli TixebiT (simZlavre 1-1,5 m) 

mumiis linzebiTa da SuaSreebiT. mumiaSi Fe2O3-is 

Semcveloba saSualod 74,6-74,9 %-is farglebSia.

oCxamuris (qobuleTis municipaliteti) rki-

niani wiTeli-moyviTalo feris Tixebi deluviur 

naleqebs warmoadgenen, vrceldebian daaxloebiT 20 

ha farTobze, samrewvelo maragi gansazRvrulia 160 

aTasi toniT (ix. cx. 1) [2].

dexvis (qobuleTis municipaliteti) sabado 

moicavs 1 km2 farTobs, simZlavriT 1-6 m, Fe2O3-
is Semcveloba 14,94_17.60 %, prognozuli maragi 

gansazRvrulia 4 500 aTasi toniT [2].

eluviuri warmoSobisaa, maragebisa da Sedge-

nilobis TvalsazrisiT, yvelaze mniSvnelovani jgu-

fi sabadoebisa, romlebic dakavSirebuli arian gvi-

ancarculi „mTavris“ wyebis vulkanogenebTan. maTi 

Camoyalibebis asaki da meqanizmi gansxvavebulia ze-

moT aRwerilisagan, rac gamoxatulia mineraluri 

da nivTieri SedgenilobiT. wiTelmiwa gamofit-

vis qerqTan dakavSirebuli rkinis JangiT mdidari 

Tixebi ZiriTadad kaolinit–haluazit-beidelitu-

ria, xolo „mTavris“ wyebasTan dakavSirebuli war-
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monaqmnebi kaolinit - montmorilonit - qloritu-

li Sedgenilobisaa. am ukanasknelSi minarevis saxiT 

gvxvdeba haluaziti, xolo gardamaval (Semcvel qa-

nebTan) zonebSi iliti da sxva.

maTxoji - uZlouri - axalbediseulis saba-

do ukavSirdeba intensiurad Secvlil pikrit-ba-

zaltebis lavur ganfenebs, aseve vulkanogenur_ 

danaleqi kompleqsis sxva mdgenelebs. madniani 

zona (siganiT 100-200 m), romelic warmodgenilia 

rkiniT gamdidrebuli, gaTixebuli horizontaluri 

SreebiT, calkeuli izolirebuli ubnebiT da igive 

masiT amovsebuli napralebiT da sicarieleebiT, 

mcire wyvetiT 5 km-ze gaidevneba. mikroskopu-

lad is Sedgeba Tixuri an karbonatul Tixuri 

ZiriTadi masisagan, hematitis uwvrilesi marcv-

lebisa da rkinis hidroJangebisagan, mcire raode-

nobiT kvarcis, kalcitis, qloritisa da qarsis 

qerclebisagan. xasiaTdeba TanxmobiTi ganlage-

biT Semcvel qanebTan. sasargeblo sxeulis sim-

Zlavre 1,1_5,0 m-ia, Fe2O3-is saSualo Semcveloba 

18 %-is farglebSia. sruli qimiuri analizi mo-

cemulia cxrilSi 1. sabado gansazRvrulia, ro-

gorc Tixovani mumia, Tumca sabados farglebSi 

da mimdebare farTobze oxras tipis Tixebicaa 

gavrcelebuli. mumiis feri alublisferi wiTe-

lidan yavisframde icvleba. maragi C1+C2 katego-

riaSi Seadgens 1.280 aTas tonas [2].

gavrcelebuli mosazrebis mixedviT, aRwerili, 

rkiniT gamdidrebuli Tixebi geneturad bazalturi 

ganfenebis Zveli subaeruli gamofitvis Sedegad 

aris warmoSobili. g. ZoweniZe Tvlis, rom gamofit-

va mimdinarobda turonul droSi, vulkanur kun-

Zulebze, tropikuli havis pirobebSi, ris gamoc zo-

gierTi ganfeni mTlianad aris gardaqmnili, amitom 

maragebi mniSvnelovania.

aRniSnul vulkanogenebs ukavSirdeba godoga-

nis, gviStibis, dedelauris da sxva adgilmdebareo-

bis igive tipis madangamovlenebi. unda aRiniSnos, 

rom maTi didi nawili geneturad dakavSirebulia 

sxvadasxva natexovan tufebTan, tufbreqCiebT-

an, gamoirCevian sxvadasxva SedgenilobiTa da 

SeferilobiT (wiTeli, yviTeli) da didi farTo-

buli gavrcelebis miuxedavad mniSvnelovan sam-

rewvelo danagrovebs ar qmnian.

rkinis Jangis Semcveli min. pigmentebis Zalian 

saintereso da mniSvnelovani jgufi sabadoebisa 

ganviTarebulia ubisa_SroSa_wevis (zestafonis mu-

nicipaliteti) wiTeli gamarmariloebuli kirqvebis 

gavrcelebis gaswvriv. sof. SroSis teritoriaze 

md. Zirulas xeobaSi, mis marjvena ferdobze, na-

rulas wyebis qanTa kompleqsze ganlagebulia: 1. 

konglomeratebi da msxvilmarcvlovani kvarciani 

qviSaqvebi, ganaxSirebuli mcenareuli naSTebiT. 2. 

msxvil da saSualo marcvlovani Sreebrivi da ma-

siuri arkozuli qviSaqvebi. aRmaval WrilSi aRniS-

nuli gadadis qarsian da qarsian_kvarcian wvril-

marcvlovan qviSaqvebSi, romelic alag wiTeli fer-

isaa. dastis qveda nawilSi aRiniSneba cecxlgamZle 

Tixebis SuaSreebi, agreTve naxSiris linzebi. 3. he-

matitiT gamdidrebuli qviSaqvebi. 

4. qviSaqvebi zeviT TandaTan gadadis krinoidee-

bian, wiTel, gamarmariloebul kirqvebSi. kirqvebze 

transgresiulad ganlagebulia baiosis vulkanogen-

uri naleqebi [6]. zoogenuri wiTeli kirqvebis asaki 

Sua-zedaliasuria, xolo kvarc-qarsiani qviSaqvebis 

sinemuruli [4]. 

mineraluri pigmentebi, SedgenilobiT zog ubanze 

surinjs pasuxobs,  umetesad ki mumias (an oxraa) da 

ukavSirdeba: 1. hematitian horizonts, mis kontaqts 

wiTel kirqvebTan 2. kirqvebis sxvadasxva doneze, 

SreTaSoris da napralebSi, linzebisa da Txeli 

SuaSreebis saxiT ganviTarebul rkiniT gamdidrebu-

li ubnebs. pirveli da meore tipis madangamovlene-

bi erTmaneTisagan gansxvavdebian asakis, warmoSobis 

pirobebisa da mineraluri Sedgenilobis mixedviT. 

pirveli tipuri danaleqi warmoSobisaa da Sedgeba 

kvarcis dakuTxuli, sxvadasxva zomis marcvlebi-

sagan, kaliSpatisagan, metnaklebad sericitizebuli 

plagioklazisagan, muskovitis qerclebisagan, mar-

marilos natexebisagan, hematitis mrgvali marcv-

lebisa da misive cementisagan.

meore tipis warmonaqmnebi Sedgeba Tixovani ma-

sisagan, romelSic gamoirCeva hidrohematitis agre-

gatebi, hematiti, limoniti, kalciti da iSviaTad 

qloriti. maTi Camoyalibeba SesaZlebelia momx-

dariyo kirqvebis Tanadroulad_rkiniT mdidari 

Tixovani masalis daleqviT napralebSi da sicari-

eleebSi an sxva aseve rkiniT mdidari terigenuli 

masalis daleqviT da misi Semdgomi gardaqmniT 

tute garemoSi. gamarmariloebuli kirqvebi zogi-

erT ubanze mniSvnelovani raodenobiT Seicavs rki-

nas (4,33 % -Zveli SroSa), ar aris gamoricxuli 

maTi daSla-gardaqmniT (gamotutviT)  da Sesabamis 

pirobebSi gadaleqviT warmoSobiliyo rkiniT mniS-

vnelovnad gamdidrebuli ubnebi. 

hematitian qviSaqvebSi da wiTel kirqvebSi rki-

nis Semcveloba da  aRmaval WrilSi misi klebis 

tendecia, SesaZlebelia Sua da zeda liasur zR-

vaSi rkinis Semodinebis erTiani ciklis fargleb-

Si iqnas ganxiluli. amave WrilSi cecxlgamZle 

Tixebis linzebis da SuaSreebis arseboba, iuriswi-

na substratze ganviTarebuli gamofitvis qerqis 

gadarecxva-gadaleqvas ukavSirdeba. Semdgom peri-

odSi (Sua da zeda liasi), amave farTobze (Zirulis 

masivis samxreT-dasavleTi periferia), daileqa 

qviSaqvebi da zoogenuri kirqvebi, rac zRviuri reJi-

mis Secvlas ukavSirdeba. am dros denudaciis ares 

warmoadgenda Zirulis masivis centraluri nawili, 

saidanac mTeli adreiurulis ganmavlobaSi xdeboda 

masalis Semotana. hematitiani qviSaqvebis da wi-

Teli kirqvebis wyvetili gavrceleba, araTanabari 

rkinis Semcveloba da simZlavre  ganpirobebulia 

arastabiluri teqtonikiT da zRviuri reJimis cva-

lebadobiT. amis sailustraciod SesaZlebelia ram-

denime faqtobrivi monacemis moyvana. Zveli SroSis 

gamarmariloebul kirqvebSi Fe2O3-is Semcveloba 
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2,74-4,33 %-is, xolo SiO2 - 13,24 - 25,26 %-is 

farglebSia, axali SroSis (maT Soris pirdapiri 

manZili 1,4 km-ia) analogiur kirqvebSi es monacemi 

aseTia: Fe2O3 – 0,77-1,88 %, SiO2 – 3,00-6,60 %. 

hematitiani qviSaqvebis simZlavre pirvel farTobze 

saSualod 2-jer metia vidre meoreze. sadac es 

horizonti ar aris (salieTi SiO2 – 2,10 - 4,20 

%, Fe2O3 - 0, 10 - 0,80 %, saqasria da sxv.) aRniS-

nuli  maCveneblebi ramdenadme dabalia. hematitiani 

horizontis Camoyalibeba SedarebiT stabilurad 

mimdinareobda Zveli SroSis gamarmariloebuli 

kirqvebis gavrcelebis raionSi, vidre sxvagan, rac 

kargad Cans erTis mxriv, kirqvebSi rkinisa da kvar-

cis SemcvelobiT da meore mxriv hematitiani hori-

zontis simZlavriT.  

geologiur literaturaSi arsebuli monace-

mebis mixedviT,  hematitiani horizonti vrceldeba 

soflebis ubisasa da sanaxSires Soris, garkveu-

li rRveviTi wyveta-gadaadgilebebiT. martoTub-

nis, narulas da miTumetes salieTis WrilebSi is 

ar gvxvdeba. ar fiqsirdeba saqasriis da bJinevis 

WrilebSi. gavrcelebis 5-6 km-ian monakveTSi xa-

siaTdeba cvalebadi simZlavriT. bunebriv gaSiSv-

lebebSi sof. ganTiadis da SroSis teritoriaze 

warmodgenilia ramdenime, samxreT-aRmosavleTiT 

daqanebuli Srisagan, jamuri simZlavriT 2.5-3,0 m 

Zveli SroSis gamarmariloebuli kirqvebis karier-

is farglebSi da sof. wevis teritoriaze arsebobs 

WaburRilis monacemebi (gaiburRa cecxlgamZle 

Tixebisa da gamarmariloebuli kirqvebis saZiebod), 

romlis mixedviT madniani horizontis saSualo 

simZlavre 5 m-ia (zogierTi WaburRilis mixedviT 

10 metrs aWarbebs). 

hematitian qviSaqvebSi Fe2O3-is Semcveloba cva-

lebadia, zogierT ubanze 60 % aWarbebs, ZiriTadad 

ki 25-40 %-is farglebSia da am maCvenebliT, miReb-

uli klasifikaciis mixedviT, mumiis tipis pigments 

Seesabameba. Fe2O3 -is maRali (58-65 %) SemcvelobiT 

xasiaTdeba wiTel kirqvebSi ganviTarebuli gaTixeb-

uli zogierTi ubani, Tumca maTi araTanabari da ara-

prognozirebadi sivrculi gavrceleba SeuZlebels 

xdis raime samrewvelo maragi ganisazRvros. igive 

SeiZleba iTqvas oxras tipis madangamovlenaze, ro-

melic aRniSnul teritoriaze ZiriTadad zedapiru-

lad aris ganviTarebuli. mocemul farTobze, qimi-

uri SedgenilobiT da raodenobrivi TvalsazrisiT, 

mniSvnelovania hematitiani horizonti, romelic 

garda mineraluri pigmentisa SesaZlebelia rkinis 

sabadodac iqnas ganxiluli.

aRniSnul zolSi mineraluri pigmentis an rki-

nis maragis mimarT sxvadasxvagvari damokidebuleba 

arsebobs. d. yufaraZem [3] mis mier Catarebuli sa-

muSaoebisa (9 Raruli sinjis Sedegebi) da manamde 

sxva daniSnulebiT gayvanili WaburRilebis mona-

cemebis analizis safuZvelze, Zalian zogadi gaTv-

lebiT (amas TviTon angariSSi miuTiTebs), kirqvis 

arsebuli karierisa da sof. wevis farTobze, rki-

nis maragi gansazRvra 30-35 mil toniT. g. Tval-

WreliZis monacemebiT [5] soflebis - SroSis, ubi-

sas, wiflavakis da sanaxSiris midamoebSi rkinis 

mosalodneli maragebi ar aWarbebs ramdenime aseul 

tonas. sasargeblo sxeulis simZlavred gansaz-

Rvrulia 4 m-iT. 50-iani wlebis Semdeg WaburRili 

min. pigmentebis an rkinis saZiebod am farTobze 

ar gayvanila. Semdegi wlebis ramdenime maCvenebeli 

eyrdnoba an igive monacems (WaburRilebis masalas) 

an zedapirul samuSaoebs da Teoriul mosazrebebs, 

rac realur suraTs ver Seqmnis. aseTi gansxvave-

buli maCveneblebis arseboba miuTiTebs rom sakiTxi 

zedapirulad aris Seswavlili  

quTaisi-wyaltubos raionis midamoebSi min-

eraluri pigmentebis madangamovlinebebi dakav-

Sirebulia qvedacarculi (zeda hotrivul-qve-

da baremuli) „urgonuli“ faciesis kirqvebTan. 

maTTvis damaxasiaTebelia mravalgvari napralebi 

(maT Soris SreTaSorisi) da sicarieleebi, zogan 

(sof. banoja, yumisTavi, xomuli da sxv.) amovse-

bulia rkiniT gamdidrebuli Tixuri masiT. bano-

jas oxras sabado, sadac rkinis Jangis Semcveloba, 

farTo diapazonSi icvleba Fe2O3–12,45_35,48 %, 

warmodgenilia Tixa (e.w. „msuqani oxra) da Tixa-

karbonatuli („mWle“) ZiriTadi masiT. cvalebadi 

qimiuri Sedgeniloba da Znelad prognozirebadi 

gavrceleba aferxebs maragebis gansazRvras. winas-

wari Ziebis monacemebis mixedviT oxras raodenoba 

gamovlinebis erT nawilze gansazRvrulia 150 000 

toniT [5].

oxras tipis wamonaqmnebi regionis farglebSi 

(soflebi-banoja, kviliSori yumisTvi da sxv.) gvx-

vdeba zedapiruli saxiTac, sadac isini uSualod 

qvedacarculi kirqvebis sxvadasxva horizontebze 

arian ganlagebuli.  maTSi sasargeblo komponentis 

Semcveloba SedarebiT dabalia (Fe2O3 – 3,49 - 9,88 

%) [2] da mcire farTobze vrceldebian.

rkiniT gamdidrebuli ubnebis Camoyalibeba 

ukavSirdeba  mocemul an mimdebare farTobze gav-

rcelebuli tufebisa da ganfenebis („mTavris“ 

wyeba) gamofitva-gardaqmnas, adgilze dagrovebas 

an Sesabamis pirobebSi gadatana-gadaleqvas. ar 

gamoiricxeba karstul sicarieleebSi vulkanuri 

masalis Caleqva da kirqvebis (tute) garemoSi maTi 

Semdgomi gaTixeba. miT umetes, rom gvaqvs karbonat-

uli masiT gamdidrebuli saxeobebi. amdenad aRniS-

nuli warmonaqmnebi erTmaneTisagan gansxvavdebian, 

rogorc geneturad aseve asakobrivad.

soflebis kviliSorisa da yumisTavis terito-

riaze gvxvdeba kidev erTi tipi gamadnebisa, romelic 

dakavSirebulia mcire zomis oliviniani traqiba-

zaltebis gamkveT sxeulebTan. es sxeulebi kveTen 

aRniSnul carcul kirqvebs da zedapirze umetesad 

gaTixebuli arian. yumisTavis mRvimeSi fiqsirdeba 

sami mcire (ramdenime metri) simZlavris gamkveTi. 

Zlier  Secvlili kontaqtis zonebi siRrmeSi war-

modgenilia hematitiTa da hidrohematitiT gamdi-

drebuli wiTeli Tixovani masisagan, xolo zedapi-

ruli analogiuri ubnebi yviTeli an moyviTalo-
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wiTelia. rkinis Jangis SemcvelobiT, am gamkveTebTan 

dakavSirebuli zogierTi ubani (sof. kviliSoris 

midamoebi da sxv.) mumias pasuxobs. gamkveTi sx-

eulebi xasiaTdebian rkinisa da titanis gazrdili 

SemcvelobiT. sailustraciod moviyvanT sxvadasxva 

sxeulidan aRebuli 5 sinjis analizis Sedegebs: 

jamuri (Fe2O3+FeO) rkina (masa %) –12,09; 11,23; 

9,05; 5,45; 10,05. Sesabamisad–TiO2 – 1,14;  4,00;  2,64;  
2,10;  2,96.

das. saqarTvelos teritoriaze gvxvdeba gamov-

lenebi, romlebic rkinis hidroJangebiT mdidari 

wyaroebidan Camoyalibda. isini xasiaTdebian mcire 

simZlavriT da SezRuduli farTobuli gavrcele-

biT. am kuTxiT mniSvnelovania beSumis (kurorti 

beSumis maxloblad, xulos municipaliteti) madan-

gamovlineba, romelic ukavSirdeba Suaeocenur msx-

vilnatexovan tufbreqCiebs, xasiaTdeba horizonta-

luri ganlagebiT. sasargeblo sxeulis simZlavre 

1-3 m–ia, xolo Fe2O3-70-74 %. vrceldeba 0,5 km2 

farTobze [2]. 

aRsaniSnavia iseTi tipis madangamovlenebi, rom-

lebic sulfidebis daJangvis xarjze warmoiSva. g. 

ZoweniZis da n. sxirtlaZis [7] mixedviT aWara-

guriis regionSi aseTi gziT warmoSobili, rkinis 

hidroJangebiT gamdidrebuli Tixebi, warmoadgenen 

ZiriTadad sxvadasxva Sedgenilobis mineralur pig-

mentebs. piritis daJangvis sqema–FeS2 FeSO4 Fe2 
(SO4)3 Fe (OH)3 2Fe2O3 3H2O, romelic tipuria 

sulfidebis zedapiruli Secvlisas, mimdinareobs 

yvelgan, Sesabamis pirobebSi da maTi monawileoba 

gamofitvis qerqis rkiniT gamdidrebaSi am region-

Sic ar gamoiricxeba. Tumca maTi roli, avtorebis 

mixedviT, am SemTxvevaSi mniSvnelovnad gazrdilia, 

miTumetes, rom gamofitvis profilis, Semadgeneli 

vertikaluri zonebis CamoyalibebaSi gadamwyveti 

mniSvneloba deda qanebis mineralur Sedgenilobas 

da qimizms aqvs, sadac iseTi raodenobis sulfidebis 

arseboba ar aRiniSneba, romlis daJangva, rkiniT gam-

didrebul didi gamweobis farTobebs mogvcemda.

sulfidebis daJangvis Sedegad warmoSobili 

rkinis qudebi, xasiaTdebian kargad gamoxatuli zon-

alobiT da gamofitvis procesebis meti intensiuro-

biT. mocemul farTobze aseTebi mcire gavrcelebiT 

sargebloben da miuxedavad maTSi rkinis maRali 

Semcvelobisa, kargi pigmenturi Tvisebebisa da sain-

tereso JReradi ferebisa, maT mxolod samxatvro 

daniSnuleba aqvT. 

zemoT dasaxelebuli masalebis Zebna-SefasebiTi 

samuSaoebi gasuli saukunis 50-70-ian wlebSia 

Catarebuli. parametrebidan gamomdinare isini 

konkurencias ver uwevdnen ruseTis analogiuri 

tipis sabadoebs, amitom maT mimarT didi interesi 

ar iyo. zogierTi sabados (SroSa, banoja, nagomari 

da sxv.) nedleuli muSavdeboda gasuli saukunis 

dasawyisSi Tbilisisa da baTumis saRebavis qarxneb-

Si, rac maT xarisxobriv maCveneblebze miuTiTebs. 

meore mxriv, aseTi tipis sxvadasxva adgilmdebare-

obis pigmentebi farTod gamoiyeneboda saeklesio 

kedlis mxatvrobaSi, romlebmac dros gauZles da 

dResac kargad aRiqmebian. amaze metyvelebs arsebu-

li da bolo wlebSi Cems mier Catarebuli samxat-

vro fenis analizebi sxadasxva periodis freskuli 

nimuSebidan.

dRevandel pirobebSi samRebro masalebis da-

muSavebisas gadamwyveti mniSvneloba eniWeba ara 

imdenad sawyisi nedleulis teqnikur maCveneb-

lebs, ramdenadac misi damuSavebis gamarTul da 

gamdidrebis  Tanamedrove  teqnologiur sqemebs. 

amis sailustraciod gamodgeba franguli oxra, 

romelmac aseT popularobas miaRwia  gamdidrebis 

swori meTodologiis SemuSavebiT. SedarebisaTvis 

moviyvanoT franguli, erT-erTi depertamentis 

teritoriaze (ZiriTad adgilebSi dRes mopoveba 

Sewyvetilia turistuli mosazrebiT) arsebu-

li oxras qimiuri analizi (masa %): Fe2O3-18,7; 
SiO2–53,60; Al2O3–17,80; CaO–0,25; MgO–0,25; H2O-
7,90; kuTri wona 2,88 g/sm3. sainteresoa vorone-
Jis (Juravskis sabado) oxras Sedgeniloba (masa 

%): Fe2O3–19,82; SiO2–47,90; Al2O3–15,68; CaO–1,52; 
MgO–0,86; H2O–4,50; sasargeblo komponentis da 

sxva ZiriTadi naerTebis (SiO2; Al2O3) SemcvelobiT 

isini TiTqmis ar gansxvavdebian Cveni sabadoebisagan, 

rac maT perspeqtiulobaze da detaluri kompleq-

suri Seswavlis aucileblobaze mianiSnebs, romlis 

farglebSi moxdeba maTi gadafaseba Tanamedrove 

realobis gaTvaliswinebiT. Sesaswavli obieqtebi 

SeirCeva arsebuli safondo da literaturuli 

monacemebis mixedviT. 

aRniSnuli tipis nedleulis gamoyenebas xan-

grZlivi istoria aqvs. es dargi TiTqmis yvela qvey-

anaSia ganviTarebuli, rac gamowveulia maTi farTo 

gavrcelebiT, siiafiT da gamZleobiT. SesaZlebelia 

es mimarTuleba Cven qveyanaSic aRorZindes, dRevan-

del pirobebSi yvela tipis saRebavi (samxatvro, 

sameurneo) CvenSi srulad importirebulia. arseb-

uli saSualebebis saTanado Seswavlil-gadafasebis 

Semdeg, mniSvnelovnad Seuwyobs xels qveynis eko-

nomikur ganviTarebas.
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ТКЕМАЛАДЗЕ М.В.
МЕСТОРОЖДЕНИЯ И РУДОПРОЯВЛЕНИЯ 
МИНЕРАЛЬНЫХ  ПИГМЕНТОВ В ЗАПАДНОЙ  
ГРУЗИИ

           
АННОТАЦИЯ. В статье дается краткое 

описание более известных Месторождении и 
проявлении минеральных п игментов, содержащие 
оксид железа, на территории западной Грузии.
Они представляют разные виды натуральных 
красочных материалов, которые отличаются друг 
от друга как составом, так и генетически связаны 
с геологическими формацями разных возрастов.
Отмеченно, что из-за низкой степени изучения  
и осведомленности к ним нет инвестиционного 
интереса. Высказано мнение, об их комплексном 
геолого-технологическом изучении, в соответ-
ствии с современными требованиями.

 
КЛЮЧЕВЫЕ СЛОВА. Пигмент; краска; 

охра; месторождения; гематит; сурик; лимонит; 
известняк. 

TKEMALADZE M.
MINERAL PIGMENT MINES AND 
MINEREVELATIONS IN WESTERN  GEORGIA
            

ANNOTATION. We present the short description 
of iron oxide containing, more or less well known, 
mineral pigment mines from western Georgia. They 
represent the natural dying materials of different 
types, which significantly differ from each other by 
material compositionand genesis, and are related to 
different geological formations. We also mention that 
due to lack of relevant information there is no investor 
interest towards mentioned materials. The idea of 
the necessary geological-technological investigation, 
according to modern standards is also discussed.

KEY WORDS.  Pigment; paint; ocher; deposit; 
hematite; minium; limonite; limestone.   

uak 624 . 131 . 31

doqtoranti d. TedoraZe

mdinare aragvis auzSi ganviTarebuli mewyruli procesebis 
Sefaseba

anotacia.anotacia. statiaSi statiaSi    ganxiluliaganxilulia    mdina-mdina-

re aragvis auzSi sxvadasxva geologiur-genetikur re aragvis auzSi sxvadasxva geologiur-genetikur 

kompleqsebSi, morfologiur, morfometriul, hifso-kompleqsebSi, morfologiur, morfometriul, hifso-

metriul, klimatur-meteorologiur, seismur-teq-metriul, klimatur-meteorologiur, seismur-teq-

tonikur  piro bebSi, sxvadasxva fizikur-meqanikuri tonikur  piro bebSi, sxvadasxva fizikur-meqanikuri 

Tvisebebis mqone qanebSi, bunebrivi da anTropogenu-Tvisebebis mqone qanebSi, bunebrivi da anTropogenu-

li faqtoriT gamowveuli mewyruli sxeulebi, maTi li faqtoriT gamowveuli mewyruli sxeulebi, maTi 

simZlavreebi, gavrcelebis masStabebi, aqtiurobis simZlavreebi, gavrcelebis masStabebi, aqtiurobis 

xarisxi da Catarebuli kvlevebis Sedegebi.xarisxi da Catarebuli kvlevebis Sedegebi.

sakvanZo sityvebi:sakvanZo sityvebi: mewyeri; geologia; seis- mewyeri; geologia; seis-

muroba; qanebis dezin tegracia; gravitacia; geomor-muroba; qanebis dezin tegracia; gravitacia; geomor-

fologia; klimati. fologia; klimati. 

sakvlev teritoriaze, romelic moicavs saqa-

rTvelos Crdilo-aRmosavleT nawils, ganviTarebu-

lia, rogorc kldovani maRali simtki cis da wi-

naaRmdegobis unaris mqone, aseve naxevradkldovani, 

fxvieri Seukav Sirebeli, rbili SekavSirebuli da 

gansakuTrebuli Sedgeni lo bis, mdgo ma reobis da 

Tvisebebis mqone qanebi. md. aragvis auzi geogra-

fi ulad mde bareobs iseT klimatur zonaSi, sadac 

hifsometriuli simaR leTa sxvaoba aTaseuli me-

tris farglebSi cvalebadobs. aqedan gamom di nare, 

maRalia temperaturis dReRamuri cvalebadoba da 

ferdobebis dax riloba, rac kidev ufro sensitiurs 

xdis teritorias mewyruli proce sebisadmi.

sakvlev teritoriaze mewyruli ubnebis gan-

viTarebas ganapirobebs mravali faqtori, romelTa 

Soris unda aRiniSnos rTuli geomorfo lo gi -

uri pirobebi, reliefis intensiuri danawevreba, 

damewyvrisadmi midre ki li ferdobebis mniSvnelovani 

daxriloba, Tanamedrove teqtoni kuri mo Z  ra obebis 

Sedegad  eroziis bazisis cvlilebebi, gruntebis 

kon si stenci is da  fizikur-meqanikuri Tvisebebis 

swrafi cvla wylis gare mos zemoq me debiT, seismuri 

Zvrebi da anTropogenuli faqtori. 

mewyruli warmonaqmnebi aragvis auzSi dakav-

Sirebulia, Tixa-RorRo van agreTve, Tixa-qviSian 

aluviur-deluviur  naleqebTan, Zlier gamofi tul 

iuris da carcis karbonatul-terigenul qanebTan. 

mewyruli ubnebiT, sakmaod saxecvlilia fer-

dobebis moxazuloba da Seqmnilia specifikuri 

mewyruli reliefebi.

mewyruli sxeulis simZlavris mixedviT, sakv-

lev teritoriaze me wyre bis Semdegi tipebi gamoi-

yofa: zedapiruli (2.0 m-mde simZlavris), mci re (2-5 

m), saSualo (5-10 m),  Rrma (10-20 m) da zeRrma 

(<20 m) [1].

sakvlev teritoriaze dafiqsirebulia ramden-
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ime aTeuli mcire, sa Su alo, Rrma da zeRrma ti-

pis mewyeri, romlebic liTologiurad gan sxvavebul 

qanebSi aris ganviTarebuli da maTi ganviTareba 

mravali mi zeziT aris gamowveuli. iuruli asakis 

TixafiqlebSi ganviTarebuli mewyrebis gamomwvevi 

ZiriTadi mizezi aris qanebis gamofitvis didi sim-

Zlavre, ferdobis maRali daxriloba da gruntis 

wylebis intensiuri moqmedeba, ris gamoc xdeba maTi  

fizikur-meqanikuri Tvisebebis  daqve iTeba, qanebis 

SeWidulobis Zalebs mZvreli Zalebi aWarbebs da 

warmo iqmneba an xelaxla aqtiurdeba mewyruli 

ubnebi. sakvlev teritoriaze mewyruli sxeulis 

bazisi xSirad mdinarea, romelic agreTve mniSvne-

lovan zemoqmedebas axdens mewyruli sxeulebis 

dinamikaze.

mewyrebis ganviTarebis mniSvnelovani winapiro-

baa: xeobebSi wyal movardnebis periodSi ferdobebis 

Ziris intensiuri eroziuli recxva; Tixovani qa-

nebis maRali sensitiuroba da ferdobebze anTro-

pogenuli zemoqmedeba; Sesustebul, gamofitul qa-

nebSi gzis gaWra; ferdobis dax ris kuTxis xe-

lovnurad gazrda. xSirad aseT pirobebSi war-

moqmnili mewyrebi regresiul xasiaTs avlenen da 

vrceldebian ferdobis mimarTu lebiT da qmnian did 

mewyrul sxeulebs. 

gansakuTrebiT maRali aqtiurobiT gamoirCe-

va sakvlev teritoriaze gavrcelebuli Semdegi 

mewyruli ubnebi, romlebic dasaxlebul punq tebTan 

mdebareoben: pavleuri, dgnali, mowmao, akuSo, lu-

Txubi, kitoxi, gam si, gudani, Cxuba, Zveli osebi, da-

vaTi, maRaroskari, gomewari, Carga li, Saraxevi, gogn-

auri, araxveTi, qveSeTi, rostiani, lakaTxevi, Sarmiani, 

WarTali, dolasqedi, Ciriki, oSpiteli, CinTi, duSe-

Tis xevi, bodavi, neZixi, fuZnari, ananuri, zotiki-

anTkari, maqarTa, Suafxo, qimbariani, xan do, zemo aSi, 

qvemo aSi, xeoba, bazaleTi, duSeTi, yvavili, cixisZiri, 

ar ya la, veZaTxevi, naniani, fotoxevi, xorxi, dgnali, 

xando, nadibaani, gre mis xevi, Sankevani, naRvarevi fSa-

risxevi da gvidaqe.

sakvlev teritoriaze, kerZod mdinare arag-

vis auzSi, mewyruli sxe ulebi ganviTarebulia, 

rogorc terigenul-karbonatul da karbonatul-

terigenul Tixa-qviSian naleqebSi, ise molasur 

warmonaqmnebSi. aR niS nu li naleqebis fizikur-

meqanikuri Tvisebebi mcirea da kidev ufro mc-

irdeba wylis zemoqmedebis Semdeg da advilad 

emorCilebian gravi ta ci  ul Zalebs. gavrcele-

buli mewyrebi ZiriTadad aris plastikuri an 

stru q tu ruli ti pis. mewyruli sxeulebis zeda-

piri talRuri, safe xu rebrivi da dabalborcvi-

ania. am ti pis mewyrebis ganviTarebas xels uwy-

obs: Sreebis wolis elementebi; Sreebrioba da 

Tixovani qanebis Sua Sreebad arseboba; konglomer-

atebis susti Secementeba; maRali wyal gam taroba 

da Tixebis da Tixnarebis siWarbe. magaliTad, mai-

kopis wyebis TabaSiriani Tixebi gadanacvlebis 

dros swrafad kargaven masiurobas da gadaiqceva 

fxvier-SekavSirebul gruntad. swrafad icvlian 

konsis tencias da srialis ti pis mewyrebi gada-

dian plastikurSi. fliSur na le qebSi ganviTare-

buli mewyrebi aris srialis an blokuri gadanac-

vle bis ti pis. ZiriTadad isini warmoadgens 

Zvel mewyrul sxeulebs. teri ge nul-metamorful 

formaci asTan dakavSirebuli mewyrebi dakavSire-

bu lia Zlier gamofitul da danapralovanebul 

aspidur fiqlebTan, sadac RorRuli zonis sim-

Zlavre 0.8-2.5 m-ia. gamofitvisas warmoiqmneba 

firfi tis magvari da furclovani masala, romelic 

Zlier moZravia ferdo bebze. aRniSnuli qanebis 

fizi kur-meqanikuri Tvisebebi, maTze klimatur me-

teorologiuri moqmedeba, Sreebis ganlageba da 

morfologia karg pirobebs qmnis mewyrebis gan vi-

TarebisTvis.

sofel qveSeTis sofel qveSeTis mewyruli ubani, romlis far-

Tobia 2.8 km2 mdeba re obs mdinare TeTri aragvis 

marjvena ferdobze da moicavs teritorias fer-

do bis Ziridan lomisis qedis Txemur nawilamde. 

mewyeri Semofar glu lia qveSeTis da qimbarianT xe-

vebiT, Tumca mewyris mcire nawili vrceldeba qim-

barianT xevis aRmosavleT nawilSic.

ferdobs, romelzec ganviTarebulia mewyruli 

sxeuli, aqvs Crdi lo-aRmosavleTi eqspozicia, rom-

lis daxriloba ferdobis ZirSi, sa dac mdebareobs 

sofeli qveSeTi 150-mdea, xolo soflis zeda naw-

ilidan  mkveTrad izrdeba da cvalebadobs 30-450-

is farglebSi.

morfologiurad ferdobi warmodgenilia Zlier 

talRobrivi da safexurebrivi zedapiriT, danawevre-

bulia mravalricxovani xramebiT da RartafebiT. 

mewyrul sxeulze ganviTarebulia  ori didi xevi, 

qveSeTis da qimbarianis. 

ferdobi, sadac ganviTarebulia mewyeri, geolo-

giurad agebulia  qve da carculi asakis kirqve-

biT da mergelebiT qviSiani qviSaqvebis da  mikro-

breqCiebis SuaSreebiT. qanebi Zlier danapralovne-

bulia da gamo fi tulia.

zemoT aRniSnuli ubani xasiaTdeba  teqtoni-

kuri aSlilobebiT,  di s lo kaciebiT da rRvevebiT, 

ramac xeli Seuwyo gamofitvas da danap ra lovnebas, 

rac erT-erTi mTavari pirobaa qanebis mdgradobis 

Sesa sus teb lad.

ZiriTadi qanebi zemodan gadafarulia delu-

viuri naleqebiT, rom lebic warmodgenilia  muqi 

feris TixnarebiT da TixebiT RorRis Cana r  TebiT. 

gasuli aTwleulebis win Catarebuli burRviTi sa-

muSaoebis Se degad WaburRilis Wrili aseTia: 0.0-

2.0 m - Ria yavisferi Tixnari Ror Ris CanarTebiT, 

saSualod plastiuri; 2.0-4.0 m - muqi ruxi feris 

Tixna re bi, sustad plastikuri, wvrili RorRis 

CanarTbiT; 4.0-7.6 m - muqi ru xi feris saSualod 

plastikuri Tixnarebi RorRis CanarTebiT 20-25 

%; 5.5 m-is siRrmeze gruntis wylebis gamosavali, 

7.5-15 sm muqi feris, mZime  plastikuri Tixebi. 

meoTxeuli asakis safari qanebi, romlebSic ganviTa-

re bulia mewyruli sxeulebi xasiaTdeba Semdegi 

fizikur-meqanikuri Tvi sebebiT. bunebrivi tenianoba 
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17-22 %, gruntis moculobiTi wona 2.01-2.09 gr/

sm3: kuTri wona 2.6 gr/sm3, plastiurobis ricxvi 18, 

forianoba 32 %, gajirjveba 0.4 %.

ferdobze ganviTarebulia, rogorc blokuri 

tipis mewyrebi, rom le b mac moicva ZiriTadi qa-

nebi, agreTve zedapiruli cocviTi tipis mewyre-

bi,  romelTa simZlavre ar aRemateba 2-3 metrs. 

mewyris zedapirze SeimCneva sxvadasxva zomis da 

mimarTulebis napralebi, romlebSic xde ba zedapi-

ruli wylebis inflitracia da mewyruli sxeulis 

reaqtivi za cia.

mewyris aqtivizacia pirdapir kavSirSia klima-

tur-meteorologiur pi robebTan. aRniSnuli pro-

cesis gavrcelebis areali sakmaod didia, [2].

sof. WarTlissof. WarTlis mewyruli ubani mdebareobs mdi-

nare aragvis marjvena ferdobis qveda nawilSi igi 

warmoadgens amave dros md. WarTlis xevis mar-

jvena ferdobs. mewyruli ubani moqceulia mdinare 

WarTlis xevisa da mis dasavleT mdebare usaxelo 

xevs Soris da mo icavs am or xevs Soris moTavse-

bul ferdobis qveda nawils mTlianad.

ferdobs aqvs samxreT-aRmosavleTis eqspozicia, 

romlis daxriloba 25-450-is farglebSi cvaleba-

dobs. ferdobs aqvs Zveli mewyrul-safexu rovani 

da Zlier talRovani zedapiri. aRniSnuli ferdo-

bis qveda na wil Si ganTavsebuli aris sof. WarTlis 

sacxovrebeli saxlebi da saka r mi damo nakveTebi.

sof. WarTlis teritoriaze mdinare aragvis 

marjvena ferdobis ge ologiur agebulebaSi monaw-

ileobas Rebuloben carculi asakis fli Su ri for-

maciis qanebi, romlebic liTologiurad warmod-

genili arian  Txel Sreebrivi wvrilmarclovani 

qviSaqvebiT da Tixa-fiqlebis mori geobiT. aRniS-

nuli qanebis wolis mimarTuleba CrdiloeTiskenaa, 

daxris kuTxe 45-500.

mdinare aragvis auzis es ubani xasiaTdeba te-

qtonikuri aSlilo biT, rac mniSvnelovnad ganapi-

robebs  ZiriTadi qanebis masivebis ara mdgra do-

bas. warsulSi Catarebuli burRviTi samuSaoebiT 

dadastu rebu lia, rom amgebi qanebis gamofitvis qer-

qis simZlavre 10-15 metris farglebSi meryeobs.

Tixnarian-Tixovani Sedgenilobis deluviuri 

safaris qveS Tixa-fiq lebi da qviSaqvebi maRali 

gamofitviT xasiaTdeba da egzogeodinamikur proce-

sebis ganviTarebas advilad emorCileba.  

morfologiurad teritoria danawevrebulia 

xramebiT da Rvarcofu li xevebiT, romelTa CaWris 

siRrme 0.5-0.7 metridan 1.5-3.0 metramde aRwevs. 

ferdobis safexurebrivi zedapiri miuTiTebs Zvel 

mewyrul sxeulebze, rom lebSic mkveTrad ikveTeba 

meoradi aqtiuri mewyruli ubnebi.

sof. WarTlis samxreT periferiaze  arsebul 

usaxelo xevis marjve na ferdobze 1991 wlis 29 

marts ganviTarda mZlavri mewyruli procesi. re-

liefSi mewyeri gamoikveTeba gaSiSvlebuli cocvi-

Ti sibrtyiT da Camo cu rebuli mewyruli gruntiT, 

masze amosuli mravalwliani xemcenare ebiT, xevis 

Ziri dafarulia 30-40 metris siganeze da 100-

120 metris sigr Zeze.  gaSiSvlebuli ferdobis 

sigrZe 150 metris farglebSia, xolo maq si ma luri 

SedarebiTi simaRle 20-22 metrs Seadgens. 

mewyruli sxeulis ganviTareba gamowveuli 

iyo mravali mizeziT:  mZlavri Tovlis safaris 

intensiuri dnobiT, rasac Tan daerTo Tavsxma 

wvimebi, ris Sedegadac moxda teritoriis amgebi, 

Zlier gamofituli, teq to nikurad danawevrebuli 

qanebis, Tixa-fiqlebisa da Tixovan-Tixna ro vani 

Sedgenlobis  deluviuri safari qanebis gajir-

jveba. wylis CaJonva  mTis masivebSi xdeboda bune-

brivi napralebis gayolebiTac. gruntis wyle  bis 

gantvirTvis bunebriv horizontze  qviSaqvebis 

wyebebis gaswvriv adgili hqonda SeWidulobis 

Semcirebas, risi kritikul zRvramde dace mis Sede-

gad moxda gravitaciuli wonasworoba dakarguli 

masivis swra fi Camo cu reba da cocvis sibrtyeze 

ferdis gaSiSvleba. gravitaciuli wona swo ro bis 

darRvevas xeli Seuwyo xevis kalapotSi wylis 

momatebuli na ka dis mier warmoebulma gverdiTma 

eroziam da ferdobis didma daxri lobam. mewyru-

li sxeuli regresiuli TvisebebiT xasiaTdeba. 

mewyruli sxeuli danawevrebulia napralebiT da 

sxvadasxva zomis blokebiT.  me wyris aqti urobis 

xarisxi damokidebulia klimatur-meteorologiur 

pi ro bebze.

mewyruli sxeuliT xevis Caketvis SemTxvevaSi 

da kokispiruli wvi me bis SemTxvevaSi SesaZlebelia 

Rvarcofuli nakadis formireba, rac ag reTve sa-

SiSroebas Seuqmnis mcxeTa-stefanwminda-larsis 

saavtomo bi lo gzas [2].

barisaxos mewyeribarisaxos mewyeri mdebareobs mdinare xev-

sureTis aragvis marcxena  ferdobze. sof. bari-

saxosTan dafiqsirebulia Zvelmewyruli sxeuli, 

romlis amgebi ZiriTadi qanebi Zlier gamofit-

uli da danapralo vne bu lia. aRniSnuli qanebi 

zemodan gadafarulia meoTxeuli asakis elu vi-

ur-deluviuri naleqebiT. mewyris simZlavre aR-

wevs ramdenime aTeul metrs (30-50 m, sigane 500 

metrs). simaRle 250-300 m-s. mewyeri ganviTarebu-

lia, rogorc meoTxeul, aseve ZiriTad qanebSi. fer-

dobze aRiniSneba mraval ricxovani reaqtivizire-

buli mewyruli sxeulebi. mewyeri blokur gada-

nacvlebis tipisaa, mewyrul sxeulze SeiniSneba 

Ria napralebi. mewyris bazisi mdinare xevsureTis 

aragvia, romelmac mniSvnelovani roli Seas rula 

mewyruli procesebis ganviTarebaSi. mdinaris na-

pirebze ganviTa re bu lia ramdenime aTeuli sanapiro 

tipis mewyeri, romelTa simZlavreebi 1-3 m-dan 20 

m-mde cvalebadobs [2].

yvavilis mewyeri.yvavilis mewyeri. sof. yvavilis mewyruli sxe-

uli mdebareobs md. aragvis marjvena napirze sof. 

aragvispiris Crdilo-dasavleTis fer dob ze. ubani 

moicavs fotexevis zemo wels. mewyruli sxeuli 

ganviTa re bu lia Crdilo-aRmosavleTs eqspoziciis 

ferdobze, romlis daxriloba 35-450-is farglebSi 

cvalebadobs. mewyruli sxeulis sigrZe 1200-1300 

metria, sigane 500-600 metri (ix. sur. 1).
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sur. 1. sof. yvavilis mewyruli ubani

ferdobis safexurebrivi da mcire borcviania, 

safexurebis sigane 100-200 metria, SefardebiTi 

simaRle 5-10 metri. mewyruli ferdobi dana-

wevrebulia xevebiT, romlebic periodulad aqtiur-

debian Rvarco ful na kadebis saxiT.

ferdobi geologiurad agebulia sarmatuli 

asakis molasuri nale qe biT: meoturi da pontu-

ri asakis kontinenturi msxvilmarclovani kong-

lo meratebiT, qviSaqvebis da Tixebis morigeobiT, 

ZiriTadi qanebi zeda pirze, Zlier danapralovnebu-

lia, sxvadasxva mimarTulebis napra lebiT da Zlier 

gamofitulia. ZiriTadi qanebi zemodan gadafarulia 

fxvier SeukavSirebeli da SekavSirebuli eluviur-

deluviuri Tixnare biT da Ti xe biT, kenWnaris da 

RorRis CanarTebiT. meoTxeuli naleqebis simZlavre 

2-5 metridan ferdobis qveda nawilSi 10 metram-

dea. delu vi uri naleqebi ruxi moyavisfro ferisaa, 

plastikuria. bunebrivi teni anoba 11 %, kuTri  wo-

na 2.03 gr/sm3, plastikurobis ricxvi 37,  de na do-

bis zRvari 56 %, Siga xaxunis kuTxe 11.52-18.470, 

SeWiduloba 0.650-1 m-mde.

mewyeri moicavs ferdobis SedarebiT dadable-

bul da Zlier dana wev rebul ubnebs, aqvs sakmaod 

rTuli konfiguracia mravalricxovani gan Sto-

ebebiT, romlebic rogorc wesi,  emTxvevian erozi-

ul dadablebebs, sadac gruntis wylebis siaxloves  

da ferdobis didi daxrilobis gamo adgili aqvs 

mewyruli procesebis Casaxva-ganviTarebas. mewyru-

li sxeuli, rogorc meoTxeuli asakis qanebs, ise 

ZiriTad qanebSia gavrcelebuli. mewyruli sxeulis 

srialis zedapiri 12 metris siRrmeze mdebareobs 

da mewyris bazis mdinare fotexevi warmoadgens, 

romelic did gavlenas axdens mewyris aqtivizaci-

aze. mewyrul ferdobze SeiniSneba gruntis wyl-

is gamosavlebi wyaroebis da gamonaJurebis saxiT. 

mewyruli sxeulis mimdebare ferdobebi potenciur 

mewyrul kerebs warmoadgens, sadac Sesabamisi gare-

mo piroebebis SemTxvevaSi ganviTardeba axal-axali 

mewyruli sxeulebi. mewyrul sxeulze dakvirveba 

warmoebs gasuli sauku nis ukanaskneli wlebidan 

dRemde, fonduri monacemebiT mewyruli masebis 

gadaadgileba reperebiT aris dafiqsirebuli, sadac 

gadaad gileba erTe uli metridan 4-6 metramde cva-

lebadobs. aqtivizacia ZiriTadad ga za fxulze da 

Semodgomaze xdeba [2].

mewyruli ubani mglianamewyruli ubani mgliana mdebareobs mdinare fo-

texevis saTaveebSi samxreTis  eqspoziciis fer-

dobze, ferdobis daxriloba 40-500-ia. fer do bis 

zedapiri talRovania, sadac ganviTarebulia mewyru-

li sxeuli. me wyru li sxeulis sigrZe 1300 metri, 

xolo sigane 1000 metria.

teritoria geologiurad agebulia miocenis 

TxelSreebrivi qviSa qve biT, mikrokonglomerate-

biT da TixebiT. ZiriTadi kldovani da naxevrad- 

kldovani Tvisebebis qanebi zemodan gadafarulia 

fxvier SeukavSirebeli konglomeratebiT, TixebiT 

da TixnarebiT, romelTa simZlavre 8-10 metris 

farg leb Si cvalebadobs. deluviuri Tixebis da 

Tixnarebis bunebrivi tenianoba 20 %-ia, plas-

tikurobis ricxvi 26, denado bis zRvari 53 %, 

Sina ga ni xaxunis kuTxe 160. aRiniSneba gruntis 

wylebis ga mo savlebi wyaroebis da gamonaJurebis 

saxiT, romelTa debiti meteoro logiuri pirobe-

bi dan gamomdinare cvalebadobs. reperebze dak-

virvebiT dadgenilia, rom  mewyeri weliwadSi 

saSualod 0.3-dan 0.8-metramde manZiliT gadaad-

gil deba.

mewyruli ubani xeoba moicavs  sof. xeobis 

mdinare cindlaris xevis ze mo welis da misi 

Senakadebis ferdobebs. teritoria agebulia apt-

al buri asakis pavleuris da dgnalis wyebebiT, sa-

dac qanebis gamofitva danapralovnebaSi did rols 

asrulebs Tanamedrove teqtonikuri aSli lobebi:  

naoWebi, Sesxletva, Secocebebi, nasxletebi da sx-
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vadasxva mimar Tu  lebis da sixSiris rRvevaTa sis-

temebi.

xeobis mewyeri ganviTarebulia fxvier 

SeukavSirebel da SekavSi re bul eluviur deluvi-

uri Tixebsa da TixnarebSi sxvadasxva RorRisa da 

xvinWis da kenWnaris CanarTebiT. mewyris dinamika 

da warmoSoba gan pi ro  be bulia klimatur-meteo-

rologiuri da hidrogeologiuri pirobe biT. fer-

dobis amgebi qanebis fizikur-meqanikuri Tvisebebi 

mkveTrad uares deba wylian garemoSi moxvedrisas. 

gruntebi datenianebis Semdeg kargavs  bu nebriv 

struqturas, qveiTdeba misi Zvris maCveneblebi da 

gadaiqceva plas  tikur denad masad da Semdeg trans-

formirdeba Rvar coful naka dad.

mewyers aqvs wagrZelebuli egreTwodebuli 

gletCerisebri forma sigrZiT 250 m, sigane 50 m, 

mewyris simZlavre 16-17 metris farglebSi cva-

lebadobs [2].

duSeTis xevis mewyeriduSeTis xevis mewyeri ganviTarebulia duSe-

Tis xevis marjvena napirze, eluviur-deluviur na-

leqebSi, reliefis daxriloba 15-250-is fa r glebSi 

cvalebadobs. aRniSnul teritoriaze 30 metr sig-

rZeze da 150 metr siganeze ganviTarebulia mew-

yeri, romlis dinamika  damokidebulia md. duSeTis 

xevSi ganviTarebul wylis nakadebis siZliereze. 

uSualod mewyruli sxeulis zedapiri safexure-

brivia, daxriloba 150-dan calkeul ubnebze 750-s 

aRwevs. suraTze naTlad Cans, rom mdinaris dineba 

ferdo bis ken aris mimarTuli da wyaldidobis dros 

adgili aqvs ferdobis Zi ris intensiur recxvas. 

mewyruli sxeuli regresiulad viTardeba da vr-

celdeba ferdobis mimarTulebiT. mewyruli sxeu-

lis savaraudo sim Zlavre 8-10 metria. duSeTis xe-

vis mewyris aRweris da Sefasebis dros Sesrulda 

mewyris detaluri kartireba, damontaJda myari 

monumentebi da moZravi markerebi, ramac saSualeba 

mogvca mewyruli sxeulis dinamika Segvefasebina. 

mewyruli sxeuli 2 wlis ganmavlobaSi regresi-

ulad ganvi Tarda 0.6 m-dan calkeul ubanze 2.45 

m-mde (ix. sur. 2, 3 da 4)

sur. 2. duSeTis xevis mewyerze damontaJebuli monitoringis sqema

 

sur. 3. duSeTis xevis mewyeruli sxeulis sqema 2017 weli
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sur. 4. duSeTis xevis mewyeruli sxeulis sqema 2019 weli

bazaleTis mewyeri bazaleTis mewyeri mdebareobs duSeTis munici-

palitetSi sof. bazaleTSi. mewyerze Catarebulia 

detaluri kvlevebi CexeTis geolo gi uri samsaxuris 

monawileobiT da dafinansebiT. bazaleTis mewyru-

li sxe ulis dinamikis Sesafaseblad gayvanilia ori, 

30 metris siRrmis Wa bur Rili, WaburRilebSi da-

montaJebuli iqna inklinometri. mewyrul ubanze 

mo wyo bi lia moduluri meteosadguri. sadguri aR-

Wurvilia wvimis lian da ciiT, sadguri axdens te-

nianobis da temperaturis monitorings. 

damontaJebuli aparaturiT avtomaturad xdeba 

informaciis miReba gruntis wylis doneebis, me-

teorologiuri nomacemebis da mewyruli sxeulis 

gadaadgilebis Sesaxeb. (ix. sur. 5 da 6) [3].

 

sur. 5. avtomaturad gadmocemuli informaciebi, atmosferuli naleqissur. 5. avtomaturad gadmocemuli informaciebi, atmosferuli naleqis

Sesaxeb
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sur. 6. avtomaturad gadmocemuli informaciebi, gruntis wylebis doneebis Sesaxebsur. 6. avtomaturad gadmocemuli informaciebi, gruntis wylebis doneebis Sesaxeb

mewyrul ubanze Catarda  geofizikuri kvlevebi, 

romelTa mizani iyo ferdobis arsatabiluri ub-

nis gansazRvra. gamoyenebuli meTodi efuZ neboda 

eleqtronul winaaRmdegobas, kerZod, multiele-

qtroidul rezis ten tobas meTodiT  ERT (eleqtro 

rezistenturobis tomografia) ERT me To di aris 

klasikuri meTodi, ferdobis mdgradobis gamosaTv-

lelad mTel msoflioSi  [3].

sof. bazaleTis Crdilo-dasavleT ferdobze 

gamokveTilia sami aq ti uri, araaqtiuri da individ-

ualuri ubnebi, sadac mewyruli sxeulebis, ramden-

ime Taobaa. mewyruli sxeulis srialis zedapirebi 

dakavSirebulia  miwisqveSa wylebis dinamikasTan, 

rac dakavSirebulia zedapiruli wyle bis infli-

traciasTan.

bazaleTis mewyers aqvs ori srialis zedapiri 

25-30 m siRrmeze da meore 10 metr siRrmeze. 25-30 

metr siRrmeze srialis zedapiri am etapze stabi-

luria. bazaleTis arastabilur ubanze ganviTare-

bulia plasti kuri tipis mewyeri. 

WaburRilebidan aRebuli gruntis fizikur-

meqanikuri Tvisebebi Seswavlili iqna CexeTis re-

spublikaSi, kerZod, Carlzis universitetSi (ix. 

sur. 7) [3].

ferdobis mdgradobis daangariSeba ganxorciel-

da sur. 5-is progra mis daxmarebiT.

sur. 7. Carlzis universitetis geoteqnikuri laboratoria
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Sesrulebuli samuSaoebis Sedegad Sefasda, at-

mosferuli naleqebis gavleniT gruntis wylebis 

doneebis cvlileba. dadginda srialis zeda pirebis 

siRrmeebi, gamovlinda maRali riskis Semcveli ub-

nebis gav rce leba  da ganisazRvra mewyrul sxeulis 

dinamika. kvlevebis dros gru n tebis laboratori-

uli monacemebi aseTia: Wn 16,     WL 50,     Wp-23,   Ip- 
26.4, -160  C- 0 kpa, =20.5  kn/m3.

md. aragvis auzSi ganviTarebulia 264 mewyru-

li sxeuli, romelTa saerTo farTobi Seadgens 

2640000 m2-s, rac mTliani auzis 0.096 %-ia. war-

mo d genili mewyruli ubnebidan naTlad Cans, rom 

sakvlevi teritoriis mo wyvladoba mewyruli pro-

cesebisadmi maRalia. Sesabamisad mewyer sawina aRm-

dego prevenciuli RonisZiebebis Catareba xSirad 

aucilebelia.  swo rad rom moxdes RonisZiebis 

SerCeva da Catareba, saWiroa dadgindes me wyris 

aqtiurobis xarisxi da mewyris tipi. aucileblad 

unda dadgin des  mewyruli sxeulis srialis zeda-

piri, amgebi qanebis fizikur-meqani ku ri Tvisebebi. 

sakiTxis sworad gadawyvetaSi aucilebelia 

mewyrebze Catar des 1:10000 an 1:2000 masStabis 

sainJinro-geologiuri agegmva, aikr Za los terito-

riaze mSenebloba da xe mcenareebis gaCexva.

mcire simZlavris mewyrul sxeulebze  sasarge-

bloa sadrenaJe Ronis Zi ebebis gatareba. mdinaris 

sanapiroebze ganviTarebuli mewyrebs, romel Ta 

ganviTareba dakavSirebulia gverdiT eroziasTan, 

saWiroa napir sa magri kedlebis mowyoba. sayrdeni 

kedlebis mowyoba unda ganxorcieldes srialis 

zedapiris qvemoT, amgebi gruntebis fizikur-meqani-

kuri Tvise bebis da detaluri sainJinro-geologi-

uri kvlevebis Sedegebis safuZ velze.
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ТЕДОРАДЗЕ Д. Л.
ОЦЕНКА ОПОЛЗНЕВЫХ ПРОЦЕССОВ В БАС-
СЕЙНЕ РЕКИ АРАГВИ 

АННОТАЦИЯ: В статье рассматриваются гео-
лого-генетических комплексы, морфо ло гических, 
морфометрический, гипсометрические, климати-
ческие, метеорологические, сейсмические текто-
нических условий, различные физико-механиче-
ских свойств горных пород, природные и антропо-
генные факторы вызвали оползни, их потенциал и 
активность масштабы.

КЛЮЧЕВЫЕ СЛОВА: Оползень; геология; 
сейсмичность; дезинтеграция горных пород; гра-
витация; геоморфология; климат.

TEDORADZE D. 
ASSESSMENT OF LANDSLIDE PROCESSES IN 
THE ARAGVI RIVER BASIN

ANNOTATION:  The article discusses the 
extent of the spread of some Landslide developed in 
various geological-genetic complexes, morphological, 
morphometric, hypsometric, climatic, meteorological, 
seismic-tectonic conditions, a variety of physical 
and mechanical properties of rocks, natural and 
anthropogenic factors in the Aragvi basin in the river 
and their capacities, the spread of the scale and activity.

KEY WORDS: Landslide; geology; seismicity; rock 
disintegration; gravity; geomorphology; climate.
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doqtoranti d. TedoraZe

mdinare aragvis auzSi ganviTarebuli Rvarcofuli procesebi

anotaciaanotacia.. statiaSi  ganxilulia  mdin- statiaSi  ganxilulia  mdin-

are aragvis auzi, romelic geologiurad agebulia are aragvis auzi, romelic geologiurad agebulia 

qveda da Suaiuruli, carculi, paleocen-eoce nu ri, qveda da Suaiuruli, carculi, paleocen-eoce nu ri, 

oligocen-miocenuri da meoTxeuli naleqebiT. sx-oligocen-miocenuri da meoTxeuli naleqebiT. sx-

vadasxva geolo giur-genetikur kompleqsebSi, mor-vadasxva geolo giur-genetikur kompleqsebSi, mor-

fologiur, morfometriul, hifsomet riul, klima-fologiur, morfometriul, hifsomet riul, klima-

tur-meteorologiur, seismur-teqtonikur  piro-tur-meteorologiur, seismur-teqtonikur  piro-

bebSi, sxva da sxva fizikur-meqanikuri Tvisebebis bebSi, sxva da sxva fizikur-meqanikuri Tvisebebis 

mqone qanebSi, ganviTarebuli Rvarcofuli procesebi, mqone qanebSi, ganviTarebuli Rvarcofuli procesebi, 

maTi gavrcelebis masStabebi, aqtiurobis xa risxi da maTi gavrcelebis masStabebi, aqtiurobis xa risxi da 

Catarebuli kvlevebis Sedegebi.Catarebuli kvlevebis Sedegebi.

            
sakvanZo sityvebi:sakvanZo sityvebi: Rvarcofi; geologia;  Rvarcofi; geologia; 

erozia; gravitacia; geo mo r fologia; seismuroba; erozia; gravitacia; geo mo r fologia; seismuroba; 

klimati. klimati. 

sakvlevi teritoria administraciulad  mde-

bareobs mcxeTa-mTiane Tis regionSi, romlis 

CrdiloeTi nawili ganekuTvneba duSeTis muni ci pa-

li tets, xolo samxreTi_mcxeTis municipalitetis 

CrdiloeT na wils.

es teritoria Cveni qveynisTvis strategiuli 

mniSvnelobisaa. aq ga dis mcxeTa-stefanwminda-

larsis saavtomobilo gza, romelic warmo ad gens 

evropis avtomagistralis E 117-is erT-erT mon-

akveTs,  romelic aka v Si  rebs saqarTvelos ruseTis 

federaciasTan. am gzis gavliT xdeba sax me leTo 

tvirTbrunva, romelSic ara mxolod amerkavkasiis, 

aramed evropis qveynebic monawileoben. aRniSnuli 

gza akavSirebs yazbegis, duSeTis, Ti ane Tis da mcx-

eTis municipalitetebs saqarTvelos deda qa laqTan. 

teri to riaze gadis maRali Zabvis eleqtrogadam-

cemi xazebi. aq mdebareobs mik ro da didi hesebi, 

Jinvalis wyalsacavi, saidanac sasmeli wyliT ma rag-

deba q. Tbilisi.  gzis gaswvriv gayvanilia ori 700 

mm iani da 1200 mm-iani gaz sa denis milebi, saidanac 

somxeTs ruseTidan saqar Tve los teri to riis ga v-

liT miewodeba bunebrivi airi. igegmeba axali av-

to magis tra lis, xide bis da gvirabebis mSenebloba, 

riTac mcxeTa-ste fan wminda-lar sis saav to mobilo 

gzis gamtanunarianoba sagrZnoblad ga izrdeba.

viTardeba samTo-saTxilamuro kurortebi, rac 

mosaxleobis dasa q me bis da Semosavlis wyaros 

warmoadgens. mosaxleobis adgilze damagreba ki 

SeuZlebelia geologiurad aramdgrad teritori-

aze. Sesabamisad misi drouli Seswavla da preven-

ciuli RonisZiebebis ga tareba sawindaria md. arag-

vis auzis da misi mimdebare dasaxlebuli pun  qtebis 

ganviTare bis T vis.

Rvarcofuli procesebis Sedegad qveyana yovel-

wliurad did eko nomiur zarals ganicdis, xSiria 

adamianTa msxverplic. am procesebis Se de gad iz-

rdeba ekomigrantebis raodenoba, mcirdeba dasaxle-

buli pun qte bi. qveynis mdgradi ganviTarebisTvis ki 

aucilebeli pirobaa mosax le obis  sacxovrebeli 

garemos usafrTxoeba.

md. aragvis auzs aRmosavleT saqarTvelos, ka-

vkasionis mTianeTis ce n   traluri nawilis samxre-

Ti ferdobebi da Sida qarTlis vakis uki duresi 

aRmosavleTi nawili (muxranis veli) ukavia. misi 

farTobi 2740 km2-ia. CrdiloeTiT mas esazRvreba 

kavkasionis mTavari wyalgamyofi qe di. aRmosavle-

TiT, md. ioris auzisgan mas gamohyofs qarTlis 

qedi. da sav le Ti sazRvari md. aragvis da md. qsanis 

wyalgamyofi lomis-alevis qedia. md. TeTr da Sav 

aragvs erTmaneTisgan hyofs mTiuleTis qedi, xo lo 

md. TeTr da Sav aragvs md. fSavis da xevsureTis 

aragvisgan guda may ris qedi. geomorfologiurad re-

gioni warmoadgens didi kavkasionis samxreTi fer-

dobis maRal da saSualomTian morfostruqturas, 

rome lic Zlier dana wevrebuli da dasaxsruli 

formaciebiTaa agebuli. aq fa  r Todaa gavrce le buli 

mkveTrad daxrili ferdobebi, viwrod da Rrmad 

CaWrili xeobe biT kldovani kedlebiT da kldek-

aris tipis vi wrobebiT, zogan uaryo fiTi daxris 

kideebiT. mdinaris auzis Sua da zemo welSi mdina-

reTa xe obe bis siRrme 1000-1500 m-ia. Sesabamisad, 

qedebis ferdobebi didi daxri lobisaa.

regionis samxreTi nawili_mcxeTa-Jinvalis 

midamoebi, ganekuTvneba Sida-qarTlis dabal da sa-

SualomTian regions, brtyeli da gorak-borcviani 

morfostruqturebiT, gaSlili da farTo xeobebis  

qseliT.

regioni hidrologiurad warmoadgens md. arag-

vis da misi saxel mo nacvle (TeTri, Savi, xevsure-

Tis da fSavis) mdinareTa qsels, uamravi saSualo 

da mcire SenakadebiT, Rrmad CaWrili, anteceden-

turi da Can Cqeriani monakveTebiT, iSviaTad gaSli-

li da dagubebadi  (akumlaciuri) xeobebiT. igi 

geologiurad agebulia qveda da Suaiuruli (J1t., 
J2a+bj.)  Ti xian-qviSiani fliSoidebiT da turbi-

ditebiT, zedaiurul-qvedacar cu li (J3;K1b-h1) klas-

tur-kirqvuli fliSiT. qveda-zeda carculi asa-

kis (K1h2-K2t1)qviSian-alevroliTuri fliSoidebiT, 

zedacarculi (K2t2-m) kar bo na tuli fliSoidebiT, 

paleocen-eocenuri asakis (E1+2) Tixian-qviSiani 

fli Su ri naleqebiT da oligocen-miocen-meoTxeu-

li (E3-N-Q) asakis zRvi uri, zRviur-kontinenturi, 
kontinenturi, wminda da uxeSi molasebiT.

Rvarcofili procesebis aqtiurobis gazrda 

nawilobriv gamo wve ulia dedamiwaze klimatis cv-

lilebasTan dakavSirebuli procesebiT. es proce-

sebi globaluria. aqedan gamomdinare, maTi gamovle-

na intensi uria saqarTvelos teritoriazec, gansa-

kuTrebiT ki maRalmTian regi onebSi, sadac reliefis 

morfologia Zlier danawevrebuli da dasaxsrulia, 

rac xelsayrel pirobas qmnis Rvarcofuli pro-

cesebis Casaxva-ganviTare bi saT vis. gansakuTrebiT 
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didia anTropogenuri faqto ris roli. mosaxleo-

bis da qveynis ekonomikis zrdasTan erTad izrdeba 

axali teritoriebis aTvi seba: tyis gaCexva, saso-

flo-sameurneo savar gulebis gafarToveba, samTo 

mopovebiTi mrewveloba, ferdobebis Ca moWra, gzebis, 

rkinigzebis, gvira be bis, wyalsadenebis, gazsadenebis, 

nav Tobsadenebis, eleqtrogadamcemi xa ze bis, kaSx-

lebis da sxva xazob rivi da farTobuli nagebobebis 

mSe neb lo bis Tvis. mSenebloba mimdi nareobs urTules 

sainJinro-geologiur piro beb Si, romelsac xSirad 

Tan axlavs gravitaciuli procesebis farTo ma s-

StabiT ganviTareba.  

Rvarcofuli procesebi saqarTveloSi gansa-

kuTrebiT TvalSi sacemi gaxda bolo periodSi, 

isini Seexo Tbilissac, sadac 2015 wlis 13 ivniss 

veres xeobaSi ganviTarebulma Rvarcofma 21 ada-

mianis sicocxle Se iwi ra, ori ki am dromde dak-

argulad iTvleba. manamde 2014 wels, Rvar co fuli 

nakadi orjer ganviTarda myinvar devdorakis xeo-

baSi, romelmac gadaketa mdinare Tergi da erTi 

TviT Caketa saqarTvelo ruseTis dama kav Sirebeli 

saavtomobilo gza. samwuxarod, aRniSnul procesebs 

7 ada mianis sico cx le Seewira. 2018 wlis 5 iv-

liss Rvarcofuli nakadi gan viTarda svaneTSi, sof. 

WuberSi, ris Sedegadac  dazianda da daingra aTe-

ulobiT sacxov re be li saxli, xidebi, gzebi da sxva 

infra struq tu ruli obieqtebi.

mdinare aragvis auzSi Rvarcofebi dakavSirebu-

lia, pirvel rigSi, ze da piruli (wvimis an mdnari) 

wylebis intensiur CamodenasTan, rac warecxavs da 

gadaitans fxvier masalas (ix. sur. 1).

Rvarcofuli kerebis warmoqmnis  mTavari pi-

robebia reliefi, ge olo giuri agebuleba, klima-

ti, hidrogeologia da seismuroba, riTac sakvlev 

teritoriaze qanebis erozia-denudaciisTvis kargi 

pirobebi  Seqmnili.

sakvlev teritoriaze ganviTarebuli Rvarco-

fuli nakadebi gansxva ve buli simkvriveebiT xasiaT-

deba. myari masalis gabatonebuli Semadgen lo  bis 

mixedviT ki teritoriaze Rvarcofebi gvxvdeba wy-

alqviani da ta lax qviani [1]. 
Rvarcofebis Sedegad generirebuli proluvi-

uri naleqebi qmnian ga mo tanis konusebs. zogierTi 

xeobis gamotanis konusis simZlavre 23 met ria, si-

gane ki cvalebadobs 200-dan 600 m-de, magaliTad 

naRvarevis xe vis ko nusis sigane 600 m-ia. nadibaT 

xevis konusis 500 m-ia, amirTis xevis ko nusi 300 

m-ia, xarxeTis xevis konusi -300 m-ia. da a.S. [2]. 
gamotanis ko nu se bis zogierT monakveTze gadis saqa-

rTvelos samxedro gza da gaSe nebu lia soflebi.

sur. 1. sof. gvidaqe. md. TeTri aragvis, marcxena, Rvarcofuli Senakadi sur. 1. sof. gvidaqe. md. TeTri aragvis, marcxena, Rvarcofuli Senakadi 

 
md. aragvis auzis Rvarcofuli nakadebi, 

gamoirCeva gansakuTrebuli aqtiurobiT. gansxvave-

bulia maTi wyalSemkrebi auzis farTobi, reli-

efis morfologia, morfometria, geologiuri age-

buleba da qanebis sa inJinro-geologiuri pirobebi. 

Sesabamisad gansxvavebulia Rvar co fu li nakadebis 

sixSire, struqtura da damangreveli Zala. arag-

vis auzis sa erTo farTo bi 2740 km/2-ia saidanac 

50 %-ze meti Rvarcofuli auzebis wyalSemkrebebs 

warmoadgens.

gansakuTrebuli aqtiurobiT gamoirCeva TeT-

ri aragvis marjvena fer dobi, sofel ganisidan 

samxreTiT, sofel qvemo mleTamde, sadac qanebi 

Zlier gamofituli da danawevrebulia sxvadasxva 

orientaciis grZivi, ganivi da iribi napralebiT. 

mTis masivis monoliTuroba dar Rveulia teqtoni-

kuri dislokaciebiT. Sreebis sisqe 0.5-dan 10 m-

mde meryeobs. qane bi zedapirze advilad emorCileba 

gamofitva-gravitaciul procesebs. gamofitvis qer-

qis simZlavre erTeuli metridan aTeul metramde 

mer yeobs.

md. aragvs aqvs 169 mudmivi Senakadi, saidanac 

126 xevis, wyalSemkreb auzSi viTardeba maRali aq-

tiurobis Rvarcofuli nakadebi da moicavs 630 m2 
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400-1500 metr absolutur simaRleebs Soris moq-

ceul teritorias.

md. qveSeTis xevi.md. qveSeTis xevi. sof. qveSeTi mdebareobs 

md. TeTri aragvis mar jve na napirze Crdilo-

aRmosavleTi eqspoziciis mqone ferdobze. xevi 

saTa ves iRebs lomis-alevis qedis 2241 metr abso-

lutur simaRleze. igi mdinare aragvs 1358 metr 

simaRleze erTvis sof qveSeTTan. xevis CaW ris siR-

rme 3-10 metria, kalapotis sigane 1-3 metri. kala-

potis daxra 30-450-ia. teritoria geologiurad 

agebulia qveda carculi asakis  Ti xa- fi qlebiT 

da qviSaqvebiT, romlebic zevidan gadafarulia 

koluviur-delu viuri safariT. meoTxeuli asakis 

naleqebi zedapiruli wylebis moqme debiT advilad 

emorCileba gravitaciul procesebs, ferdobi dam-

reci daxrilobisaa 15-300 farglebSi meryeobs. 

teritoriaze gadis gaz sadenis magistralebi.

teritorias, rac saerTo teritoriis 23 %-ia. 

sami wlis ganmavlobaSi mopovebuli monacemebis 

mixedviT Rvarco fu li procesebis ganmeorebis six-

Sire teritoriaze 25 %-s Seadgens.

107 Rvarcofuli xeoba, saerTo xeobebis 84.9 

%, ganviTarebulia didi kavkasionis naoWa-Sari-

aJul sistemaSi, maRalmTian yazbeg-lagodexis na-

oWa-qerclovan raionSi, zRviuri genetikuri tipis 

fliSoidur forma ciaSi, romelebic hifsometri-

ulad ZiriTadad 1500-3800 metr simaRleebs Soris 

mdebareobs. danarCeni Rvarcofuli xeobebi (16.1 %) 

amierkavkasiis mTaTaSua areSi, aRmosavleT daZirvis 

molasur raionSi, Sida qarTlis dablobis gorak-

borcvian qveraionSi aris ganviTarebuli. kontinen-

turi ferdobis, kontinentur ferdis da Selfuri 

formaciis genetikur tipeb Si, romlebic warmodge-

nilia molasuri naleqebiT da moicavs ZiriTa dad, 

sur. 2. sof. qveSeTi. md. TeTri aragvis, marjvena, Rvarcofuli Senakadi sur. 2. sof. qveSeTi. md. TeTri aragvis, marjvena, Rvarcofuli Senakadi 

 qveSeTis xevis saTaveSi  ZiriTadi qanebi Tixa-
fiqlebi da karbo na tu li qviSaqvebi zedapirze 

sustad gamofituli (napralovani) da gamo fi-

tulia qanebi ganlagebulia calkeuli blokebis 

saxiT, xolo zogierT adgilas qanebi ganlagebu-

lia Sejgufebuli natexebis saxiT. gamofituli 

RorRuli zonis simZlavre 0.3-0.8 m-ia. gamofitvis 

napralebi emTxveva fiq lebliobas, magram SeimCneva 

jvaredini napralebic. gamofitvis belturi zo na 

2-3.2 m napralovnebis zona 6-10 m-ia. saSualod da-

napralovnebuli qa ne  bi, romelTa napralebis sigane 

1.2 dan 5 sm-mde, xolo calkeuli napra le bis sigane 

5-dan 20 sm-is farglebSi cvalebadobs.  natexovani 

qanebi war mo dgenilia kenWebiT, RorRiT, xreSiT, 

xvinWiT. xreSi SekavSirebis xa risxis mi xed viT aris 

fxvieri, advilad iSleba xelis zemoqmedebiT. Tixa-

fiqlebis simkvrive 2.0  gr/sm3-is tolia. droebiTi 

winaRoba erTRer Za kumSvaze ki - Rc=10 kg/sm2.
gamofituli, danapralovnebuli, daSlili da 

damewyrili qanebi war moadgens qveSeTis xevis qva 

talaxiani tipis Rvarcofuli nakadebis kve bis 

keras, Rvarcofuli nakadebi ki safrTxes uqmnis 

skolas, sacxov re bel saxlebs (5 saxli) da, rogorc 

Sida ise mcxeTa-stefanwmninda-larsis saavtomob-

ilo gzas. aRsaniSnavia isic,  rom sof. qveSeTi  

gamotanis ko nus zea gaSenebuli.

bolo gaaqtiureba moxda 2014 wlis 7 maiss. 

nakadebi gadmovida sam xed ro gzaze da dafara mo-

saxleobis ezoebi (ix. sur. 2) [3].

problemis mosagvareblad saWiroa kalapotis 

perioduli gawmenda da napirsamagri samuSaoebis 

mowyoba soflis teritoriaze.

mdinare qimbarianT xevi mdinare qimbarianT xevi TiTqmis mTel sigrZeze 

sworxazovnad mo edineba. aRsaniSnavia isic, rom igi 

uSenakado aris. mdinaris sigrZe 1.5km-s aR wevs. 

zeda nawilSi moedinebian zeda iurisa da qveda 

carcis fli Sur qanebSi, romlic warmodgenilia 

Tixa-fiqlebiT, qviSaqvebiT, mergelebiT da kirqviani 
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qviSaqvebiT.

qveda nawilSi aRniSnuli mdinare ki moedineba 

zeda liasis da Sua iuris formaciebSi, romle-

bic warmodgenilia Tixa-fiqlebiT, argili te biT da 

mergelebiT. CamoTvlili qanebi Rvarcofuli pro-

cesebis ganvi Ta rebis TvalsazrisiT sainteresoa 

imiT, rom xasiaTdeba mZlavri gamo fit vis qerqiT, 

romlis simZlavrec saSualod 18-20 m-s aRwevs 

(ix. sur. 3).

aRniSnuli qanebi zemodan gadafarulia kolu-

viur-deluviuri nale qe biT, uxeSnatexovani masaliT, 

Tixnarebis SemavsebliT. Tixa-fiqlebi advilad if-

iteba. gamofitvis simZlavre 0.3-5 metramde meryeobs. 

napra lo vnebis xarisxis mixedviT Zlier napralova-

nia 5 mm-iani napralebiT, Seim Cneva napralebi 20-dan 

100 mm-mde. napralebi Sevsebulia 

 

sur. 3. sof. qimbariani. md. TeTri aragvis, marjvena, Rvarcofuli sur. 3. sof. qimbariani. md. TeTri aragvis, marjvena, Rvarcofuli 

       Senakadi       Senakadi

dedaqanis gamofi tuli Tixuri masaliT. 

gamofituli da ferdobze dag ro vili koluviur-

deluviuri qanebi Seucementebelia, advilad iSleba 

xe lis zemoqmedebiT. ze moaRniSnuli qanebi aris 

mkvebavi masala talaxqviani Rvarcofuli na ka-

debisTvis.

Tu miviRebT mxedvelobaSi, rom qanebSi 

Rvarcofuli procesebis gan vi Tarebis  erT-erTi 

ZiriTadi faqtori gamofitvis qerqis arsebobaa  da 

rac ufro mZlavria igi,  miT ufro kargad vi-

Tardeba auzSi Rvarcofuli procesebi, mdinareebi 

am mxriv did yuradRebas imsaxureben. dadgenilia, 

rom aRniSnul mdinarebSi weliwadSi Rvarcofuli 

nakadebi ramdeni me jer warmoiqmneba. rogorc wesi, 

es procesi emTxveva did wvimebs da wyal  didobebs. 

mZlavr Rvarcoful nakadebs adgili hqonda mag-

aliTad  1982, 86, 88, 91 da 95 wlebSi. Catarebuli 

samuSaoebis Sedegad dadgenili iq  na, rom 1995 wels 

mdinare qimbarianT xevis mier gamotanili Rvarco-

fu li masalis moculoba Seadgenda 1.5 ml m3-s. aseTi 

Zlieri gamotanis ko nu  sis warmoSoba SesaZlebelia 

mxolod Zlieri gamofitvis qerqis arse bo biT da 

im momentisTvis  mdinaris damaxasiaTebeli saWiro 

sididis ki ne tikuri energiiT da atmosferuli na-

leqebis  mniSvnelovani gaaqtiure biT.

qimbarianT xevis saTaveebSi dagrovilia didi 

raodenobiT masala, gan viTarebulia mewyruli pro-

cesebi da warmoadgens Rvarcoful keras, Wa rbi 

atmosferuli naleqebis ZiriTadad Tavsxma wvimis 

mosvliT dina mi kaSi mova dagrovili masala, ro-

melic zians miayenebs sacxovrebel sax lebs sasof-

lo-sameurneo miwis nakveTebs, xevis marjvena napir-

ze aSe ne bul restornis Senobas da saavtomobilo 

gzas.

imisTvis, rom Tavidan iqnes acilebuli aRniSnu-

li procesebisgan ga mowveuli Sedegebi, aucileblad 

regularulad unda xdebodes xevis ka lapotis gaw-

menda da xevis orive mxares gakeTdes damcavi, napir-

samagri konstruqciebi.

md. naRvarevis xevimd. naRvarevis xevi md. TeTri aragvis marjvena 

Senakadia, romelic saTaves iRebs lomisis qedis aR-

mosavleTi kalTidan da md. TeTr aragvs  uerTdeba 

sofel naRvarevTan. mdinaris kalapotis saSualo 

daxra 180-200 Seadgens. auzis saerTo farTi 6 km2-

ia mdinare swrafad moedineba da sak maod wyalux-

via. mdinare mTel sigrZeze moedineba qveda car-

cul qaneb Si, romlebic warmodgenilia terigenul-

karbonatuli fliSuri forma ciebiT. monacrisfro 

kirqvebiTa da mergelebiT. aRniSnuli qanebi kargad 

aris ga SiSvlebuli mdinaris mier xeobis  TiTqmis 

mTel sigrZeze.  
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Rvarcofuli TvalsazrisiT xeobaSi kargad 

gamoiyofa sami zona: Se m  k re bi auzis saTaveebi, rom-

lebic warmoadgens Rvarcofuli  nakadis war moqmnis 

keras; tranzitis zona, sadac mdinaris didi siC-

qaris gamo Cve ulebrivi natani iRebs Rvarcofuli 

nakadis saxes da qveda zona, rome lic warmoadgens 

gamotanis konuss. es ukanaskneli xasiaTdeba masa-

lis gana wilebis Semdegi kanonzomierebiT: Wrilis 

qveda nawili warmodgeni lia msxvili masaliT, xolo 

zeda mimarTulebiT masalis simsxo kle bulobs.

rogorc avRniSneT, Rvarcofuli nakadis 

formireba xdeba mdinaris di nebis zeda zonaSi. mis 

warmoqmnas xels uwyobs, rogorc qanebis liTo-

logia, ise maTi intensiuri gamofitva, romlis sim-

Zlavrec 10-15 m-ia. Tu miviRebT mxedvelobaSi ima-

sac, rom xeobis ferdobebi am zonaSi xasi aT de bian 

sakmaod didi daxriT 600-700, SeiZleba davaskvnaT, 

rom saukeTeso pi robebi arsebobs Rvarcofuli na-

kadis momzadebisaTvis. aqve aR vniS navT, rom ferdo-

bis didi daxra xels uwyobs xeobaSi iseTi gravi-

taciuli pro cesis ganviTarebas rogoricaa zvavebi 

da CamonaSali.

zemonaTqvamidan SeiZleba davaskvnaT, rom naR-

varevis xevis Rvarco fu li  nakadis pirveli saxe 

warmoiSoba mdinaris Semkrebi auzis saTave ebSi, 

Semdgom xeobis mimarTulebiT igi ukve formird-

eba, rogorc tipuri Rvarcofi. Rvarcofmkvebavi ma-

salis genetikuri tipi eroziul-gravi ta ciulia. 

auzis, rogorc geomorfologiuri, ise geologiuri 

da hidro di na mikuri pirobebi xels uwyobs xeobaSi 

Rvarcofuli procesebis ganvi Ta rebas.

mdinareebi - nadibaanis da xarxeTis xevebimdinareebi - nadibaanis da xarxeTis xevebi ar 

miekuTvnebian wyaluxv mdinareebs. xa si aT debian mci-

re sididis SenakadebiT, romelTac moaqvT di di ra-

odenobiT myari natani. sayuradReboa, rom xSirad 

patara mdi na re ebis myari masalis gamotaniT xdeba 

ZiriTadi mdinaris gadaketva, rac iwvevs wylis Segu-

bebas. rodesac es procesi miaRwevs kritikul zR-

vars, Segubebuli way li arRvebs droebiT zRudars 

da ukve moedineba Rvar co fu li nakadis sa xiT [3].

Rvarcofuli gamotanis konuss qmnis md. TeTri 

aragvs SesarTav na wilSi, romelzedac ganTavsebu-

lia TviT sofeli nadibani. mdinareSi Rva r   coful 

process adgili hqonda 1987 wels. Rvarcofuli 

nakadi im de  nad Zlieri iyo, rom man gadmolaxa saqa-

rTvelos samxedro gza da ko nu sis saxiT gaiSala 

velze. aRsaniSnavia, rom Rvarcofma daangria gzas-

Tan qar T veli mwerlis sulxan-sabas Zegli. sain-

teresoa avRniSnoT, rom sof. na di banis dasacavad 

Rvarcofuli procesebisagan sami aTeuli wlis 

winaT aSenda RvarcofmimarTveli betonis kedeli, 

romlis daniS nu lebac iyo Seecvala mimarTuleba 

Rvarcofuli nakadisTvis. imis gamo, rom be to-

nis kedeli konstruqciulad ar iyo srulyofili, 

man ver SeaCera Rvar co fuli nakadi, ris gamoc 

Rvarcofi  gadavida kedelze. 

marTalia am proces adamianTa msxverpli ar mo-

hyolia, magram Rvar cofma daangria ramdenime  saxli 

da gaanadgura sakmaod didi farTobis sa soflo-

sameurneo nakveTebi.

md. amirTxevimd. amirTxevi warmoadgens md. TeTri aragvis 

marjvena Senakads. Semk re bi auzi mdebareobs lo-

misis qedis Crdilo-aRmosavleT kalTebze. auzis 

sigane 750 m-s ar aRemateba. qvemoT igi viwrovdeba 

da 300 m-s Se ad gens.

mdinaris zeda nawili  xasiaTdeba TiTqmis ver-

tikaluri ferdobebiT. swored es nawili xasiaTde-

ba Rvarcofuli kerebiT. mdinaris sigane ka la potSi 

1.2 m-ia, xolo wylis simaRle masSi 10-15 sm-s ar 

aRemateba. am rigad igi mcire sididis mdinarea, ma-

gram Tu miviRebT mxedvelobaSi, rom mdinaris dineba 

Cqaria da agreTve im garemoebas, rom wyaldidobisas 

mdi na  ris done 1,5-2 m-mde izrdeba, cxadia aseTi mo-

nacemebiT igi sakmaod  didi kinetikuri monacemebiT 

xasiaTdeba, rac aucileblad saWiroa Rvar cofuli 

nakadis warmoSobisaTvis. 

mdinare moedineba qveda carcis qanebSi, rom-

lebic warmodgenilia  qviSaqvebis, Tixafiqlebis, 

argilitebis, mergelebis Txeli SreebiT, rom lebic 

intensiuri gamofituli qerqiT xasiaTdeba. amrigad 

aRniSnul Sem k reb auzSi arsebobs yvela piroba 

Rvarcofuli procesebis ganvi Ta re bi saTvis.

md. Coxis xevimd. Coxis xevi saTaves iRebs lomisis qedis 

aRmosavleT ferdobze da xasiaTdeba didi raode-

nobis SenakadebiT. mdinaris xeoba Zlier aris dan-

awevrebuli ganivi mimarTulebis patara xeobebiTa 

da xramebiT. ume te si maTgani mSralia da wyali 

gamoCndeba mxolod wyaldidobis dros. auzis sa-

Sualo sigane 2 km-s Seadgens. xeobis ferdobebi 

umetes nawilSi cicaboa < 300-400 mdinaris xeo-

baSi wyali mudmivad modis. misi siRrme 0.2-0.3 

m-ia, dinebis siCqare saSualod 2.8-2.0 m/wm-is far-

glebSi icvleba. mdi nare moedineba umetesad mer-

gelovan fiqlebSi, kirqvebSi da mergelebSi. fer-

dobebi wylis mier sakmaod kargadaa damuSavebuli, 

rasac xels uw yobs qanebis maRali napralovneba da 

gamofitvis qerqis didi sim Z lav re. zemoT gamofit-

vis wvrilnaSalis qvezonis simZlavre 0.8-1.2 m-s 

Seadgens. uf ro qvemoT ki wvrilnaSalis qvezona 

icvleba xreSovani zoniT. isic gra   vitaciuli pro-

cesebis mimarT sakmaod mdgradia, magram alag-alag 

ma inc SeimCneva calkeuli procesebi zvavebisa da 

CamonaSalis saxiT, iS vi aTad agreTve mcire sim-

Zlavris mewyrebi [3].

mdinaris auzSi sakmao gavrcelebulia  mcire 

simZlavris deluvi uri da koliviuri naleqebi, rom-

lebic faraven ferdobis Sua da qveda nawi lebSi. 

am nawilSi ferdobi msxvilmarclovania Tixnaris 
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Semav seb le biT, xolo simZlavre mereobs 1.0-3.0 m-is 

farglebSi.

hidrogeologiuri TvalsazrisiT ZiriTadi qa-

nebi gawylovanebuli ari an  mxolod napralebSi, 

Tixebisa da argilitebis gamoklebiT. miwis qve-

Sa wylebi sakmaod Rrmad. mdinaris zeda nawilSi 

30-50 m siRrmeze ari an. mdinaris dinebis mimar-

TulebiT qveda nawilSi miwisqveSa wylebi 5-10 m 

siRrmeze amodian. mdinaris wyalgamyofi 100-200 m 

siRrmemde uwyloa.

xadis wyali xadis wyali md. TeTri aragvis marcxena Senakadia, 

erTvis sofel qve SeTTan. ferdobebi erozirebulia, 

xolo zogierT adgilSi ganvi Ta re bu lia zedapi-

ruli mewyrebi. mdinaris sigrZe 9 km-ia. mdinare 

Rvar co fu li TvisebebiT xasiaTdeba, Rvarcofuli 

nakadebi wyalqviani ti pi saa. mdi naris kalapoti 

gamomuSavebulia carculi da iuruli asakis saSua-

lo da TxelSreebrivi qviSaqvebSi da TixafiqlebSi. 

xevis kalapots marjvnidan eb ji neba meoTxeuli asa-

kis mleTa-gudauris andezitur dacituri Sed ge ni-

lobis  lavuri nakadi. xevSi sezonurobis mixedviT 

cvalebadobs wylis xarji, rac sezonurobasTan da 

klimatur pirobebTanaa dakavSirebuli. mdi  nareSi 

formirebuli Rvarcofuli nakadebi ZiriTadad zaf-

xulis pe ri odSi uxvi atmosferuli naleqis xar-

jze generirdeba. 

Rvarcofuli nakadis Sedgeniloba Semdegnairia: 

qviSa, RorRi, ken W nari da lodebis CanarTebiT, xvinWa 

RorRis SemavsebliT, xe mcenareebis na m tvrevi ma-

saliT. kalapotSi masala dauxarisxebelia da md. 

TeTri ara g vis SesarTavTan iseTive didi zomis 

qvargvalebi gvxvdeba, rogorc xevis Sua nawilSi. 

kalapotis mimdebare ferdebi daserilia patar-pa-

tara naka du lebis mier, qanebi gamofitulia zeda-

pirze da advilad emorCileba eg zo geodinamikur 

procesebs, rac xels uwyobs Rvarcofuli nakadis 

myari ma saliT momaragebaSi. 

mdinare WarTlis xevimdinare WarTlis xevi moedineba lomis alevis 

qedis aRmosavleT eqspoziciis 30-450 daxris fer-

dobze, geologiurad agebulia hotrivul, ba remuli 

asakis kldovani da naxevradkldovani Tixovan-

mergelovani ar gi litebiT, plagioklaz kvarciani, 

zogjer karbonatuli qviSaqvbiT; nac ri sferi 

da muqi nacrisferi TixafiqlebiT; nacrisferi, 

saSualo Sre eb rivi, arakarbonatuli, wvrilmarcv-

lovani qviSaqvebis da muqinacrisferi Tixafiqlebis 

dastebis morigeobiT. teritoriis amgebi qanebi zeda-

pirze gamofitulia, danapralovanebulia sxvadasxva 

mimarTulebis napralebiT, napralebi 5-dan 40 mm-mde 

meryeobs, romelic Sevsebulia dedaqanis gamo fit vis 

produqtebiT. ZiriTadi qanebi gadafarulia fxvier 

Seukav Si re be li da rbili SekavSirebuli koluvi-

ur-deluviuri naleqebiT, romlis si m Zlavre 1-5 me-

tris farglebSi cvalebadobs (ix. sur. 5). 

mdinare Rvarcofulia (wyalqviani tipis), axasi-

aTebs perioduli Rva r cofmovardnebi atmosferuli 

naleqebis raodenobisa da intensiurobidan gamom-

dinare. Rvarcofuli nakadebi ZiriTadad zafxulis 

periodSi for mirdeba. 

sur. 5. sof. WarTali. md. TeTri aragvis marjvena, Rvarcofuli Senakadisur. 5. sof. WarTali. md. TeTri aragvis marjvena, Rvarcofuli Senakadi

md. ajani, mleTis, gvidaqis da WarTlis xeve-

bze moewyo sadam kvir veb lo topo-geodeziuri da-

kvirvebis wertilebi Rvarcofuli nakadebis gav-

lis Sedegad garecxili da akumulirebuli masalis 

raodenobrivi da Rva r cofuli nakadis siZlieris 

SefasebisTvis (ix. sur. 6).  
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sur. 6. sof. zemo mleTa. md. TeTri aragvis marjvena, Rvarcofuli Senakadisur. 6. sof. zemo mleTa. md. TeTri aragvis marjvena, Rvarcofuli Senakadi
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ТЕДОРАДЗЕ Д. Л.
СЕЛЕВЫЕ ПРОЦЕССЫ, РАСПОЛОЖЕННЫЕ В 
БАССЕЙНЕ РЕКИ АРАГВИ

АННОТАЦИЯ: В статье рассматриваются бас-
сейны рек Арагви, геологически пост роенные на 
отложениях нижней и средней юры, Меловые, 
Палеоцен-эоценовые, Оли госен-миоцена и чет-
вертичных отложений. В различных геолого-ге-
нетических комп лек сах представлены морфоло-
гические, морфометрические, гипсометрическое, 
климато-метеорологические, сейсмо-тектониче-
ские условия, селевые процессы, обусловленные 
различными физико-механическими свойствами, 
степенью их распространения, степенью активно-
сти и результатами проведенных исследований.

КЛЮЧЕВЫЕ СЛОВА: селей; геология; ерозия; 
гравитация; геоморфология; сейсми чность;  кли-
мат.

TEDORADZE D. 
ASSESSMENT OF MUDFLOW PROCESSES IN 
THE ARAGVI RIVER BASIN 

ANNOTATION: The article discusses the 
Aragvi river basins, geologically constructed on 
the sediments of the Lower and Middle Jurassic, 
Cretaceous, Paleocene-Eocene, Oligonsen-Miocene 
and Quaternary sediments. Morphological, morpho-
metric, Hypsometric, climatic, meteorological and 
seismic-tectonic conditions, mudflow processes caused 
by different physic-mechanical properties, the degree 
of their distribution, the degree of activity and the 
results of the conducted research are presented in 
various geological and genetic complexes.

KEY WORDS: mudflow;  geology; erosion; gravity; 
geomorphology; Seismicity; climate. 
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uak 382 . 012 . (45)

ekonomikis akad. doqtori g. lobjaniZe, ekonomikis akad. doqtori 
g. tabataZe, biznesis administrirebis doqtori  d. labaZe,  
teqnikis akad. doqtori g. maCaiZe, doqtoranti  d. loria,  
doqtoranti  g. nanitaSvili

saqarTvelos samTo mopovebiTi biznesis ganviTarebis 
tendenciebi Tanamedrove etapze: miRwevebi, problemebi, 
perspeqtivebi

anotacia.anotacia.  naSromSi ganxilulia saqarT-naSromSi ganxilulia saqarT-

velos samTo mrewvelobis ekonomikuri ganviTarebis velos samTo mrewvelobis ekonomikuri ganviTarebis 

dRevandeli mdgomareoba da sakvlev dargSi biznesis dRevandeli mdgomareoba da sakvlev dargSi biznesis 

funqcionirebis tendenciebi samTo sawarmoTa efeq-funqcionirebis tendenciebi samTo sawarmoTa efeq-

tianobis amaRlebaSi., misi konkurentunarianobis zr-tianobis amaRlebaSi., misi konkurentunarianobis zr-

dis, samuSao adgilebis Seqmnis da sxva aqtualuri dis, samuSao adgilebis Seqmnis da sxva aqtualuri 

sakiTxebis gaTvaliswinebiT. daxasiaTebulia saqa-sakiTxebis gaTvaliswinebiT. daxasiaTebulia saqa-

rTvelos samTo mrewvelobis ZiriTadi ekonomikuri rTvelos samTo mrewvelobis ZiriTadi ekonomikuri 

maCveneblebi da gaanalizebulia misi Semadgeneli maCveneblebi da gaanalizebulia misi Semadgeneli 

komponenetebi. warmodgenilia dargis ganviTarebis komponenetebi. warmodgenilia dargis ganviTarebis 

problemebi da maTi gadaWris ZiriTadi mimarTule-problemebi da maTi gadaWris ZiriTadi mimarTule-

bebi inovaciuri sistemis formirebis TvalsazrisiT; bebi inovaciuri sistemis formirebis TvalsazrisiT; 

SemoTavazebulia saqarTvelos samTo mrewvelobis SemoTavazebulia saqarTvelos samTo mrewvelobis 

ekonomikuri ganviTarebis prognozi warmoebuli ekonomikuri ganviTarebis prognozi warmoebuli 

produqciis mixedviT 2018_2025 wlebSi.produqciis mixedviT 2018_2025 wlebSi.

sakvanZo sityvebi:sakvanZo sityvebi:  samTo mrewveloba; eko-samTo mrewveloba; eko-

nomikuri analizi; biznesi; ekonomikuri da mmarTv-nomikuri analizi; biznesi; ekonomikuri da mmarTv-

elobiTi reforma; klasteri; prognozi; inovaciuri elobiTi reforma; klasteri; prognozi; inovaciuri 

da mdgradi ganviTareba.da mdgradi ganviTareba.

samTo mrewveloba mniSvnelovani dargia, ro-

melsac didi wili Seaqvs qveynis mTliani Siga 

produqtis zrdasa da erovnuli ekonomikis ganviTa-

rebaSi. wiaRiseuli resursebis efeqtiani aTviseba 

xels uwyobs qveynis regionebis infrastruqturul 

ganviTarebas, dasaqmebas da saxelmwifo Semosavlebis 

diversificirebis SesaZleblobis zrdas.  

marTalia, samTomopovebiTi mrewvelobis dadebi-

Ti gavlena gamoixateba dasaqmebis da sazogadoebis 

ganviTarebis karg SesaZleblobebSi,  Tumca es ver 

abalansebs mrewvelobis am saxeobis negatiur gav-

lenas garemoze,  Sromis usafrTxoebasa da adamianis 

janmrTelobaze. amitom, vfiqrobT samTomopovebiTi 

mrewveloba SesaZlebelia iyos ufro mdgradi Tuki 

moxdeba iseTi midgomebis Canergva, romlebic gare-

moze zemoqmedebis negatiur Sedegebs Seamcirebs, an 

srulad aRmofxvris da mniSvnelovnad gaaumjobe-

sebs usafrTxoebisa da dasaqmebulTa Sromis piro-

bebs. samTo industriis modernizeba mdgradi gan-

viTarebis mimarTulebiT iTvaliswinebs dainterese-

bul mxareTa aqtiur da efeqtian CarTulobas da 

TanamSromlobas.

mdgradi ganviTareba gulisxmobs ekonomi-

kuri zrdis iseT formas, romelic uzrunvelyofs 

sazogadoebis keTildReobas mokle, saSualo da, rac 

mTavaria, xangrZlivi vadiT. igi efuZneba princips, 

romlis Tanaxmad, dRevandelobis moTxovnilebebi 

unda dakmayofildes ise, rom safrTxe ar Seeqmnas 

momaval Taobebs. 

dasavleTis ganviTarebul qveynebSi mineraluri 

saqoneli ZiriTadad gamoiyeneba rogorc samrewve-

lo produqciis nedleulad, anu samTo nawarmis 

umravlesoba gamodis Sualeduri moTxovnis saqon-

lis saxiT da ar aisaxeba uSualod mTlian  Sida 

produqtSi, romelic mxolod saboloo  saqonlis 

Rirebulebas Seicavs. amitom am qveynebSi mineral-

uri nedleulis monawileoba mTlian Sida produqt-

Si 1-2 %-s ar aRemateba [1].

ganviTarebad qveynebSi ki, sadac sawarmoo saqmi-

anoba SezRudulia, piriqiT _ umravlesi  mineraluri 

nedleuli gadis eqsportze da poulobs asaxvas mSp-

Si SedarebiT maRali monawileobiT (ix. cxrili 1).

cxrili 1

samTo mrewvelobis kuTri wona msoflios zogierTi qveynis mSp-sa da eqsportSi, 1990-2017 w.w., %  [1].samTo mrewvelobis kuTri wona msoflios zogierTi qveynis mSp-sa da eqsportSi, 1990-2017 w.w., %  [1].

qveynebi
samTo mrewvelobis produq-

cia mSp-Si, %cia mSp-Si, %

samTo mrewvelobis produqciis 

eqsporti,  %eqsporti,  %

mongoleTi
27 88

yazaxeTi
18 12

yirgizeTi
11 45

ruseTi
9 6

bulgareTi
7 14
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serbeTi
6 1

poloneTi
6 4

ukraina
5 8

maroko
4 8

uzbekeTi
4 1

somxeTi
3 44

tajikeTi
3 23

albaneTi
3 11

saberZneTi
2 2

montenegro
1 26

saqarTvelo
1 28

TurqeTi
1 2

mineraluri produqcia  mgrZnobiarea  teq-

no-logiuri inovaciebis mimarT maTi mopovebis, 

gadamuSavebis da gamoyenebis  sferoebSi, rac 

gavlenas axdens maT miwodebasa da moTxovnaze. 

gadasaxadebis dawesebiT an subsidiebis gacemiT 

saxelmwifos SeuZlia faqtiurad akontrolos 

mineraluri saqonlis gayidvis fasebi da masze 

moTxovna. zogierT qveyanaSi navTobis warmoe-

ba subsidirebulia, rac masze moTxovnas zrdis. 

aseve zogierTi saxelmwifo krZalavas mineraluri 

saqonliT Tavisufal vaWrobas (magaliTad navTo-

biTa da gaziT). navTobi imdenad mgrZnobiarea sx-

vadasxva faqtorebis (sa-xelmwifo politika, sax-

elmwifoTa Sorisi urTierTobebi, omebi, bunebrivi 

kataklizmebi da sxva  forsmaJoruli situaciebi) 

mimarT, rom masze fasebi SeiZleba myisierad gaiz-

ardos, Tumca es ar iwvevs moTxovnis adeqvatur 

Semcirebas.

zemoT CamoTvlil faqtorebs garkveuli kore-

qtivebi Seaqvs mineralur produqciaze moTxov-

naSi, Tumca maTi drouli da sworad gageba miuxe-

davad sirTulisa, mainc unda moxdes mineraluri 

produqciis warmoebis optimaluri dagegmvisaTvis. 

sxva SemTxvevaSi, arasworma gaTvlebma SeiZleba 

zarali miayenos mwarmoeblebs konkurentul ba-

zarze. miuxedavad amisa, jerjerobiT bevr miner-

alur produqtze moTxovnasa da miwodebas Soris 

balansi yovelTvis irRveva zemoT  naxsenebi faq-

torebis zemoqmedebiT.

aRsaniSnavia, rom saqarTveloSi  2003 wlis 

Semdgomi mSp-s zrdis kvalobaze dargobriv struq-

turaSi sakvlevi dargis zrdis dinamika, rac 

ZiriTadad liTonuri warmoebis produqciis zrdas-

Tanaa dakavSirebuli. amgvari tendencia Tavis mxriv, 

ganpirobebuli iyo msoflioSi liTonur produq-

ciaze moTxovnisa da, Sesabamisad, fasebis zrdiT. 

cxrilebis 3 da 4 analizidan irkveva, rom bolo 

wlebSi izrdeba samTo seqtoris roli saqarT-

velos ekonomikaSi, rac gamoxatulia rogorc sam-

rewvelo produqciis, momuSaveTa, investiciebis da 

sxva maCveneblebis zrdis kuTxiT. 2017 wlis mo-

nacemebiT, samTo mrewvelobaSi mTliani produqciis 

mniSvnelovani wili (446.9 mln lari) liTonis 

madnebis mopovebas ukavSirdeba. wiaRiseulis mop-

ovebaze gacemuli licenziebis zrdis kvaldakval 

gaizarda registirebuli (2019 wlis 1 Tebervlis 

mdgomareobiT 1569 sawarmo) da aqtiur sawarmo-

Ta (739 sawarmo) raodenobac. Tumca, maT Soris 

aris garkveuli disbalansi. 2018 wlis 9 TveSi 

wiaRis erovnuli saagentos mier ganxorcielebuli 

salicenzio pirobebis monitoringis Sedegebidan 

gamomdinare sul Semowmebul iqna 4 473 licenzia, 

842 Sedgenili oqmidan gamotanil iqna sasamarTlo 

dadgenileba, am etapze, miRebulia 309 oqmze da 

daricxuli jarimebis odenoba Seadgens 173 000 

lars  [3].
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cxrili 2
1996-2017 wlebSi gacemuli sasargeblo wiaRiseulis mopovebis licenziebis raodenoba gamcemi uwyebis 

mmixedviT [2]ixedviT [2]

gamcemi organo wlebi
licenziebi

vadagasuli gauqmebuli aqtiuri sul

garemos dacvis 

saministro
1996 - 2008 455 224 147 826

ekonomikis 

saministro
2008 - 2011 338 191 172 701

bunebrivi 

resursebis saagento
2011 - 2013 226 113 490 829

garemos erovnuli 

saagento
2013 - 2017 235 100 2 718 3 053

sul, jami 1996 - 2017 1 254 628 3 527 5 409

 

1633  

1097  

151  

110  

63  

25  
14  434  0  

  --     
        
     

sul  3 527 llicenzia 

nax. 1. aqtiuri licenziebis ganawileba wiaRiseulis tipis mixedviT nax. 1. aqtiuri licenziebis ganawileba wiaRiseulis tipis mixedviT 2

amasTan, 2017 wels samTo mrewvelobaSi gamoSve-

bulma produqciam Seadgina 690.6 mln lari, anu wina 

welTan SedarebiT gaizarda 8.8 %-iT, momuSaveTa 

raodenobam 2017 wels Seadgina 8 565 kaci, anu wina 

welTan SedarebiT 565 kaciT gaizarda; imave 2017 

wels, samTo mrewvelobis seqtorSi dasaqmebulTa 

Sromis anazRaurebam Seadgina 1260.4 lari, anu wina 

welTan SedarebiT gaizarda 9.2 %-iT, Sesabamisad 

Sromis nayofierabam 2017 wels Seadgina 80.6 aTa-

si lari, xolo wina wels iyo 79.4 aTasi lari. 

amasTan, samTo mrewvelobaSi mTlianobaSi gaizarda 

pirdapiri ucxouri investiciebi da 2018 wels 

saqarTvelos statistikis erovnuli samsaxuris 

mier gamoqveynebuli winaswari monacemebis mixedviT 

samTo mrewvelobaSi 2018 wels ganxorcielebuli 

pirdapiri ucxouri investiciebi 29 %-iT aRemate-

ba 2017 wlis monacemebs da 34 %-iT 2016 wlis 

monacemebs, rac ganapiroba wiaRis seqtorSi mimdi-

nare da ganxorcielebulma im reformebma, rogori-

caa: geologiur informaciaze xelmisawvdomobis 

zrda, administraciuli biznesprocesebis optimi-

zacia, wiaRis Seswavlis samuSaoebis stimulirebis 

mizniT sawyisi saauqciono fasis Semcireba da sxv. 

saqarTvelos umsxviles investorTa aTeulSi 

moxvda wiaRis mompovebeli Semdegi kompaniebi: Sps 

„aidies borjomi saqarTvelo“, ss ,,RMG Copper“ 
da Sps „jorjian manganezi“ (ix. cxrili 3, 4, 5 

da nax. 2) [1, 3, 4, 11]. zemoaRniSnuli statisti-

kuri maCveneblebis analizidan gamomdinare, eko-

nomikuri reformis warmatebiT ganxorcielebi-

saTvis saWiroa gaizardos sagareo-ekonomikuri 

politikis roli qveynis ekonomikaSi, rac didZali 

Semosavlebis wyarod SeiZleba iqces. amasTan, es 

politika unda uzrunvelyofdes qveynis sagareo 

vaWrobis, fulad-sakredito urTierTobaTa da 

sagareo valebis, agreTve investiciuri nakadebis 

kontrolsa da regulirebas.
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cxrili  4*

saqarTvelos samTo mrewvelobis ZiriTadi ekonomikuri maCveneblebi 2000-2017 w.w.

dargebi wlebi

maCveneblebi

samrewvelo pro-

duqcia,

 mln lari

momuSaveTa rao-

denoba, kacidenoba, kaci

Sromis nayofiereba, aTa-Sromis nayofiereba, aTa-

si lari

samTo mrewveloba, samTo mrewveloba, 

sul

maT Soris:maT Soris:

2000 68.5 6 822 10.04

2005 157.2 8 649 18.18

2010 254.9 5 092 50.06

2015 652.7 8 120 80.38

2016 634.9 8 000 79.36

2017 690.6 8 565 80.30

naxSiris

mopoveba

2000 0.5 728 0.42

2005 2.2 496 4.44

2010 26.7 1 028 25.97

2015 41.0 1 484 27.63

2016 37.6 1457 25.81

2017 33.9 1497 22.60

nedli navTobisa da 

bunebrivi airis mo-

poveba

2000 36.4 1 308 27.83

2005 42.2 1 028 41.05

2010 49.7 576 86.29

2015 104.0 874 119.00

2016 32.8 601 54.58

2017 31.1 520 62.20

liTonis madnebis

mopoveba

2000 28.3 3 658 7.74

2005 95.2 5 701 16.70

2010 125.7 1 328 94.65

2015 350.5 1 395 251.26

2016 401.4 2 516 159.54

2017 446.9 3 181 139.66

samTo mrewvelobis 

sxva dargebisxva dargebi

2000 3.3 1 088 3.03

2005 17.6 1 424 12.36

2010 51.9 2 160 24.03

2015 157.2 3 099 50.73

2016 163.1 3 526 46.26

2017 178.7 3 368 52.56
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samTo mrewvelobis 

kuTri wili saqarT-

velos mrewvelobaSi, velos mrewvelobaSi, 

(%)

2000 6.02 6.66 90. 39

2005 6.88 9.17 75.03

2010 5.26 5.31 99.06

2015 7.67 6.89 111.32

2016 6.92 6.62 104.53

2017 6.44 6.84 93.89

      rogorc cnobilia, ukanaskneli periodis saqarTveloSi gansakuTrebiT mwvaved dgas mTeli rigi ekonomikuri 

problemebi, rac qveyanaSi mZime socialur fons qmnis. esenia: inflacia, fasebis zrda, laris kursis vardna da a.S. am da 

sxva problemebis mogvarebis gzebis saZieblad saWiroa  gavaanalizoT,  ra  axdenda  gavlenas  saqarTveloSi  dolaris 

   –––––––––––––––––––––––
 *cxrili 4 Sedgenilia saqarTvelos statistikis erovnuli samsaxuris masalebis safuZvelze. 
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nax. 2. pirdapiri ucxouri investiciebi saqarTvelos ekonomikasa da samTo mrewvelobaSi, mln aSS nax. 2. pirdapiri ucxouri investiciebi saqarTvelos ekonomikasa da samTo mrewvelobaSi, mln aSS $, , 
2007-2017 w.w. [5]

kursis moculobaze, ra Tqma unda, dolarze 

pirvel rigSi gavlenas axdens eqsport-importis 

balansi (rac ufro matulobs eqsporti, miT ufro 

meti valuta Semodis qveyanaSi) da, piriqiT, rac 

ufro metia importi _ qveyanaSi naklebi valu-

ta rCeba. bolo wlebis ganmavlobaSi saqarTvelos 

eqsport-importis sxvaoba anu savaWro deficiti 

sagrZnoblad gaizarda, rac, ra Tqma unda, uaryofiT-

ad aisaxa laris kursze da zogadad qveynis yovel-

dRiurobaSi.

rogorc cxrilidan 6 Cans, 2017 wels wina 

welTan SedarebiT saqarTvelos eqsporti gaizarda 

29.1 %-iT da 2 728 mln aSS dolariT ganisaz-

Rvra, zrda ZiriTadad ganxorcielda Semdegi samTo 

produqciis eqsportis zrdis xarjze: spilenZis 

madnebis SemTxvevaSi ganisazRvra _ eqsporti 419.8 

mln aSS dolari, anu wina welTan SedarebiT 34 

%-iT da 107.5 mln aSS dolariT meti. ZiriTadi 

saeqsporto bazrebia CineTi 169.6 mln aSS dolari 

da 40 %, bulgareTi 157 mln aSS dolari da 37 %, 

rumineTi 57.6 mln aSS dolari da 14 % da espaneTi 

30.7 mln aSS dolari da 7 %; nedli navTobi _ 

eqsporti 37.2 mln aSS dolari, anu wina welTan 

SedarebiT 20 %-iT da 5.6 mln aSS dolariT meti. 

ZiriTadi saeqsporto bazrebia italia 44 %, espa-

neTi 31 %, rumineTi 18 %, bulgareTi 7 %.

rac Seexeba eqsportis klebas, igi dafiqsirda 

manganumis madnebis da koncentratebis SemTxvevaSi, 

kerZod, 2017 wels eqsportma Seadgina 3.3 mln aSS 

dolari anu wina welTan SedarebiT 81 %-iT da 14.6 

mln aSS dolariT naklebi; ·ZiriTadi saeqsporto 

bazrebia ruseTi 36 %, CineTi 28 %, uzbekeTi 28 % 

[5].
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 saqarTvelos gaaCnia dResdReobiT aucilebe-

li da sakmarisi infrastruqtura da komunikaciebi, 

momgebiani geografiuli mdebareoba gasasvleli Sav 

zRvaze, rac xelmisawvdoms xdis evropis da aziis 

bazrebs. qveyanas aqvs didi saeqsporto potenciali, 

radganac dResdReobiT samTo profilis sawarmoTa 

sxvadsxva produqciaze aris mzardi moTxovna, ro-

gorc saerTaSoriso bazarze, ise regionSi. amas-

Tan, mniSvnelovania integraciul procesebSi saer-

TaSoriso ekonomikuri urTierTobebis ganviTareba 

sakvlev dargTan mimarTebiT, Sida moTxovnebisa da 

msoflio ekonomikaSi mimdinare struqturuli cv-

lilebebis harmoniulad SeTanawyobis strategi-

is gaTvaliswineba, sadac menejmentis srulyofis 

kvalobaze gaTvlili unda iqnas specializaciidan 

da kooperaciidan maqsimaluri sargeblobis miRebis 

SesaZleblobebi, warmoebisa da sagareo vaWrobis 

swori organizacia, saeqsporto SesaZleblobebis 

zomierad gansazRvra, moqmed sawarmoTa reabili-

tacia-modernizacia, erToblivi sawarmoebis, klas-

terebis, biznes-inkubatorebis Seqmna, maRali te-

qnologiebis gamoyeneba. 

amave dros, samTo mrewvelobis stabiluri gan-

viTarebis, Zebna-ZiebiTi samuSaoebis maRali tempis 

miRweva da SenarCuneba dRes sakmaod winaaRmde-

gobrivia, radgan saqarTveloSi arsebul wiaRi-

seul sabadoebze da saoperacio blokebze momuSave 

ucxoeli investorebi mxolod maT xelSi arsebuli 

resursebis eqspluataciiT arian dakavebulni, rasac 

Tavisi obieqturi da subieqturi mizezebi gaaCnia, 

kerZod: mcirea perspeqtivebi, romlebic dRevandeli 

monacemebis safuZvelze axali maragebis aRmoCe-

nis TvalsazrisiT, romelime wiaRiseuls SeiZleba 

gaaCndes; Seusabamobaa Zebna-ZiebiTi samuSaoebis 

warmoebis xangrZlivobasa da licenziis moqmedebis 

vadas Soris; didia Cadebuli kapitalis ukugebis 

riski, romelic Cveulebriv am saqmianobas axlavs da 

sxv. aRniSnuli problemebis gaTvaliswinebiT, mar-

Tebulad migvaCnia, rom saqarTvelos samTo mrewv-

elobaSi dakavebul erTobliv sawarmoTa kapitalis 

nawili, am dargis funqcionirebis gagrZelebisaTvis 

Zebna-ZiebiTi samuSaoebis warmoebas moxmardes da 

ar moxdes partniorTa (saxelmwifo da ucxoeli 

investori) wilis mixedviT, mogebis saxiT sazR-

vargareT gadineba an sxva miznebisaTvis xarjva 

qveynis SigniT [6, 7, 8].  

amasTan perspeqtivaSi gasaTvaliswinebelia is 

garemoebac, rom samTo proeqtebis ganxorcielebasa 

da obieqtebis mSeneblobaSi investiciebis dabandeba 

ganxorcieldes an fasiani qaRaldebis pirveladi 

emisiis (Initial Public Offer - IPO) an kidev iafi sa-

banko kreditebis mobilizaciis gziT. aseTi saerTa-

Soriso saxsrebis moZiebaSi (Fund Raising) qarTuli 

kompaniebi jerjerobiT ver iReben monawileobas. 

samTo kompaniebis fasiani qaRaldebis pirveladi 

emisiis uflebas, fasiani qaRaldebis paketebis 

moculobasa da aqciebis nominalur Rirebulebas 

kompaniebs udgens saerTaSoriso birJebi. mcire da 

saSualo samTo kompaniebisTvis (junior companies) 
arsebobs londonis fasiani qaRaldebis alterna-

tiuli birJa, sadac es kompaniebi unda iyos regis-

trirebuli. aseTi registraciis gareSe iafi saer-

TaSoriso sabanko kreditebis moZieba SeuZlebelia. 

registraciisTvis ki aucilebelia ori winapirobis 

dakmayofileba: kompaniis sruli gamWvirvaloba da 

samTo proeqtSi resursebis daTvla saerTaSoriso 

kodeqsebis safuZvelze 9 .

rogorc cnobilia, saqarTvelos eqsportis daax-

loebiT 35 % sasaqonlo produqciaze modis, sadac 

sakmao wili mineraluri nedleulia. amdenad, Zalian 

mniSvnelovania wiaRiseulis swori, mdgradi ganviTa-

reba, raTa  dargis ganviTarebam xeli Seuwyos dam-

atebiTi Rirebulebis Seqmnasa da axali industriebis 

Camoyalibebas. am mizniT, dResdReobiT wingadadgmuli 

nabijia saqarTvelos mTavrobis mxardaWera evropis 

rekonstruqciisa da ganviTarebis bankTan SeTanxmebaze, 

romlis daxmarebiTac qveyanaSi xorcieldeba wiaRis 

reforma. axali midgoma iTvaliswinebs dabalansebul 

midgomas rogorc wiaRis ufro efeqturad gamoyenebis, 

ise garemosdacviTi da bevri sxva aspeqtis, maT Soris, 

Sromis usafrTxoebis maqsimalurad gaTvaliswinebis 

TvalsazrisiT. saqarTvelos ekonomikisa da mdgradi 

ganviTarebis saministros sistemis SemadgenlobaSi  

Semavali ssip wiaRis erovnuli saagento, romelic 

saqarTvelos mTavrobaSi ganxorcielebuli struqtu-

ruli cvlilebebis Sedegad Seiqmna, masSi gaerTianda 

yofili garemosa da bunebrivi resursebis dacvis sa-

ministros zedamxedvelobis departamentisa da gare-

mos erovnuli saagentos funqciebi. axladSeqmnili 

saagento axorcielebs sasargeblo wiaRiseulis (gar-

da navTobisa da gazisa) marTvas (maT Soris, masTan 

dakavSirebul saxelSekrulebo urTierTobebs) da 

gansazRvravs regulirebis safasurs, agreTve sasarge-

blo wiaRiseulis mopovebis licenziis an wiaRiT 

sargeblobis licenziis pirobebis Sesrulebis, aseve 

sasargeblo wiaRiseulis mopovebis licenziisagan 

dadgenili wesiT gaTavisuflebuli piris mier wiaRiT 

sargeblobis saTanado pirobebis  kontrols. wiaRis 

reformis Sedegad, Cainerga licenzirebis eleqtro-

nuli programa, romelic uzrunvelyofs TiToeuli 

licenziis gacemis, masSi cvlilebis, licenziis farg-

lebSi warmodgenili wliuri angariSebis, aseve regu-

lirebis safasuris angariSgebis Sesaxeb informaciis 

eleqtronuli warmoebis SesaZleblobas. Seiqmna ele-

qtronuli angariSgebis SesaZlebloba da licenziis 

mflobels saxlidan gausvlelad SeueZlia saxelmwi-

fosTan angariSgeba [3].

saqarTveloSi regionuli, Tu raionuli klas-

terebis ganviTareba pirdapirproporciulad daka-

vSirebulia calkeuli teritoriuli erTeulebis 

ganviTarebasTan da maT Soris arsebobs erTgvarad 

mizez-Sedegobrivi kavSiric, rac gamoixateba ima-

Si, rom klasterebis ganviTarebas SeuZlia avto-

maturad uzrunvelyos Zlieri administraciul-

teritoriuli erTeulebis arseboba. Tu zedmiw-

evniT kargad davakvirdebiT da SeviswavliT saqa-
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rTvelos bunebriv monacemebs da mis potenciur 

SesaZleblobebs, advilad amosacnobia, rom praqti-

kulad yvela teritoriul erTeulSi SesaZlebelia 

mineraluri resursebis bazaze klasteris Seqmna, rac 

administraciul-teritoriuli erTeulebis mdgradi 

ganviTarebis saukeTeso saSualebaa.

   amasTan SemoTavazebulia samTo-metalurgiuli 

klasteris struqtura da misi funqcionirebis 

perspeqtiuli modeli, saqarTveloSi  Savi, feradi, 

iSviaTi da keTilSobili metalebis sanedleulo 

bazaze, maTi ekonomikuri potencialis efeqtianad 

gamoyenebis TvalsazrisiT (ix. nax. 4 da 5).

       
                

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 

samTo-metalurgiuli klasteris struqtura 

normatiul-

samarTlebrivi baza 

(kanonebi, programebi, ISO 
standartebis danergva) 

saxelmwifo 

regulireba 

ekonomikuri meqanizmebi 

(gadasaxadebi, 

SeRavaTebi, 

investiciebi da sxv.). 

warmoebis faqtorebi 

mopoveba da 

gadamuSaveba ganviTarebis 

faqtorebi 
mineralur-

sanedleulo baza 

madnis mopoveba da 

gadamuSaveba 

(koncentratis miReba) 

mowyobiloba   

(ZiriTadi kapitali) 

samuSao Zala, 

kadrebi 

kapitali (safinanso 

momsaxureba, fasiani 

qaRaldebis bazari) 

nanoteqnologiebi, 

resursdamzogi 

teqnologiebi 

metalebis pirveladi 

gadamuSaveba 

Camosxma (pirveladi 

metalebis miReba: 

rafinireba da 

afinaJi) 

sxmulebis gamoSveba 

Savi, feradi da 

iSviaTi metalebis 

metalurgia 

ski, ganviTarebis 

institutebi, 

sertifikaciis 

laboratoriebi 

saganmanaTleblo 

dawesebulebebi 

(usd, ski, 

profkavSirebi, 

asociaciebi...) 

infrastruqtura 

(energetika, 

rkinigza, 

transporti) 

energouzrun-

velyofa 

(eleqtroenergia) 

konkurentunariani produqcia 

maRali damatebuli RirebulebiT 

Savi, feradi da  

iSviaTi metalebis 

sanedleulo baza 

nax. 3. samTo-metalurgiuli klasteris struqtura (adaptirebulia avtoris mier, wyaro:nax. 3. samTo-metalurgiuli klasteris struqtura (adaptirebulia avtoris mier, wyaro:   
   -      -     ,     ,   

 ,   , 10, 2013. .5. ,   , 10, 2013. .5.)
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mopoveba  

manganumi feradi qvebi spilenZi, oqro 

saiuveliro nakeTobebis damzadeba  

sertificireba 
saiuvilero 

qarxnebi 

gadamuSaveba  

dawaxnageba gawmenda 

saiuveliro nakeTobebis  realizacia  

sacalo gayidvebi sabiTumo gayidvebi 

nax. 4. samTo-metalurgiuli klasteris funqcionirebis perspeqtiuli modeli saqarTveloSi,  (adaptire-nax. 4. samTo-metalurgiuli klasteris funqcionirebis perspeqtiuli modeli saqarTveloSi,  (adaptire-

bulia avtoris mier, wyaro: bulia avtoris mier, wyaro:  . . . .,  . . . .             
 (   -   .   ,  (   -   .   , 

 3/4 (19/20), 2006.  3/4 (19/20), 2006. . 7)
saqarTvelos samTo mrewvelobis ekonomikuri 

ganviTarebisas mniSvnelovania biznes saqmianobis 

efeqtiani gadawyvetilebebis procesSi prognozi-

rebis meTodebis efeqturi gamoyenebis swori taq-

tika da strategiuli damokidebuleba, rac saSu-

alebas iZleva Seiqmnas garkveuli warmodgena war-

moebis mosalodneli ekonomikuri Sedegebis Sesaxeb. 

am TvalsazrisiT,  moxerxebulobis gamo, ganvixi-

lavT farTod gamoyenebad prognozirebis eqstrapo-

laciur meTodebs, romlisTvisac damaxasiaTebelia 

garkveuli meqnikuroba, magram minimalur doneze 
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isini mainc akmayofileben moTxovnebs. am meTodebi-

dan aRsaniSnavia, prognozireba saSualowliuri ab-

soluturi matebis, saSualo wliuri zrdis tempisa 

da trendis gamoyenebiT [10].

magaliTisaTvis viRebT 2013-2017 wlebSi saqa-

rTveloSi samTo sawarmoebis mier warmoebuli 

produqciis statistikur monacemebs da vaxdenT 

saprognozo gaangariSebas.                                                                                                                

  cxrili 7cxrili 7

saqarTvelos samTo mrewvelobis mier warmoebuli produqcia

2013-2017 ww., mln lari2013-2017 ww., mln lari

wlebi t 2t t
2013 -2 4 325,3 -650,6

2014 -1 1 402,2 -402,2

2015 0 0 652,7 0

2016 1 1 634,9 634,9

2017 2 4 661,8 1323,6

  sul 2676,9 905,7

     
mosworebuli da gaangariSebuli saprognozo maCveneblebis statistikuri mwkrivis grafikul gamo-

saxulebas aqvs Semdegi saxe.
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nax. 5. saqarTvelos samTo mrewvelobis produqciis warmoebis prognozi,

2018-2025 w.w.
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    cxrili 8
saqarTvelos samTo mrewvelobis warmoebuli produqciis prognozi, saqarTvelos samTo mrewvelobis warmoebuli produqciis prognozi, 

2018-2025 w.w., 2018-2025 w.w., 

wlebi

prognozi saSualo absoluturi 

matebiT 

prognozi  saSualo wliuri zrdis 

tempiT 

mln lari % mln lari %
2018 746,0 112,7 807,1 122,0

2019 830,1 125,4 897,7 135,7

2020 914,2 138,1 988,2 149,3

2021 998,3 150,9 1078,8 163,0

2022 1082,5 163,6 1169,4 176,7

2023 1166,6 176,3 1259,9 190,4

2024 1250,7 189,0 1350,5 204,1

2025 1334,9 201,7 1441,1 217,8

     

qveynis mineralur-sanedleulo bazis ekonomi-

kuri potencialis kompleqsuri, udanakargo da 

racionalurad gamoyeneba, did mogebas moitans ro-

gorc qveynis, ise regionuli da adgilobrivi biu-

jetis Sevsebis TvalsazrisiT, aseve xels Seuwyobs 

mosaxleobis dasaqmebas da, saboloo jamSi social-

ur-ekonomikuri mdgomareobis gaumjobesebas.

saqarTvelos samTo mrewvelobis ekonomikuri 

ganviTarebis prognozi Cveni azriT, mniSvnelova-

nia ganviTardes mdgradi ganviTarebis principebis 

gaTvaliswinebiT, romelic gansazRvruli iqna „sam-

TomopovebiTi mrewvelobisa da liTonebis saerTa-

Soriso sabWo“-s (International Council on Mining and 
Metals) mier da, romelic aerTianebs msxvil, trans-

nacionalur samTomompovebel kompaniebsa da kompan-

iaTa nacionalur da regionul gaerTianebebs. dasax-

elebuli principebi mdgomareobs SemdegSi:  eTi-

kuri biznes saqmianobis da srulyofili marTvis 

efeqtiani sistemebis formireba da ganxorciele-

ba, rac iTvaliswinebs dargSi inovaciuri, maRali 

teqnika-teqnologiebis SesaZleblobebis Canergvas 

warmoebis arsebobis mTeli ciklis ganmavlobaSi 

da lokvidaciis Semdeg miwis statusis aRdgenas 

Tavdapirveli mdgomareobiT;

_ samTo mrewvelobaSi gadawyvetilebebis mi-

Rebisas alternatiuli miwaTsargeblobis gamoy-

enebis SesaZleblobebis gaTvaliswineba;

_ dargSi momuSave personalis da samTo saqmi-

anobasTan dakavSirebuli adamianebis Sromis piro-

bebis, uflebebis, kulturis, Cvevebis da faseulo-

bebis pativiscema;

_ samTo mrewvelobaSi samuSao procesebis risk-

faqtorebis Sefaseba, samTo-samrewvelo usafrTxo 

procesis uzrunvelyofa da inovaciuri infra-

struqturis monawileebTan aqtiuri TanamSromloba 

da maTi miRwevebis efeqtiani gamoyeneba;

_ samTo samuSaoebis Sesrulebis da janmrT-

elobis dacvis mudmivad gaumjobesebis gzebis Zieba;

_ ekologiuri da garemos dacvis RonisZiebebis 

mudmivad gaumjobesebis gzebis Zieba;

_ biomravalferovnebis konservaciisa da samec-

niero mirwevebis integrirebuli CarTva miwaTsar-

geblobis gegmarebaSi;

_ gamosaSvebi produqciis dagegmva, efeqtiani 

gamoyeneba, reciklireba, warmoebuli produqciis 

gayidvebis xelSewyoba, RirebulebaTa zrdis jaWvis 

gaTvaliswinebiT;

_ samTo-samrewvelo saqmianobis raionebSi eko-

nomikuri da sazogadoebrivi asociaciebis ganviTa-

rebiT adgilobrivi mosaxleobis CarTva;

samTo mrewvelobis gamWvirvale saqmianobis 

principebis dacva da maTi efeqtiani ganxorcieleba 

[11].

saqarTvelom  unda  gaiTavisos,  rom  misi 

momavali saerTaSoriso konkurentunarianobazea 

damokidebuli, sadac zemoaRniSnul upiratesobaTa 

gamo, Cveni qveynis bunebriv-resursuli potencialis 

Taviseburebebis gaTvaliswinebiT mniSvnelovania 

dargobrivi da regionuli klasterebis formirebis 

mimarTulebebis gansazRvra mineraluri resursebis 

efeqtiani aTvisebis saqmeSi, romlebic sakmaod  

uzrunvelyofen rogorc ekonomikis, misi mniSvne-
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lovani dargebis, aseve mTlianad saxelmwifos, misi 

regionebis ganviTarebisa da  konkurentunarianobis 

amaRlebis miRwevas.     

bunebrivi resursebis da wiaRis reformam unda 

gaiTvaliswinos  dabalansebuli midgoma sasargeb-

lo wiaRiseulis aTvisebasTan dakavSirebuli gare-

mosdacviTi da socialuri usafrTxoebis uzrunve-

lyofis TvalsazrisiT; gansakuTrebuli yuradRe-

bas saWiroebs samTomompovebeli sawarmoebis mier 

garemos dabinZurebis aRmofxvra da/an minimumamde 

dayvana, muSaTa Sromis pirobebis, usafrTxoebis  

da muSaxelis uflebebis dacva. saWiroa  mniSvne-

lovnad Seicvalos sakanonmdeblo CarCo, raTa Cvenma 

qveyanam axal moTxovnebs upasuxos, maT Soris gare-

mos dacviTi maRali standartebis mimarTulebiT, 

optimalurad gamoiyenos mineraluri resursebi 

da CarTos es resursebi qveynis ekonomikur gan-

viTarebaSi. qveynis mineralur-sanedleulo bazis 

ekonomikuri potencialis kompleqsuri, udanakar-

go da racionalurad aTvisebas, sasargeblo wiaRi-

seuli sabadoebis sistematizacias, mniSvnelovania 

upirveles safuZvlad daedos geologiur-ekonomi-

kuri midgomis principi, romelic saSualebas iZl-

eva ama Tu im sabados aTvisebisas SerCeul iqnas 

damuSavebis sistemebis yvelaze racionaluri vari-

anti, romelmac unda ganapirobos sasargeblo wia-

Riseulis ZiriTadi da Tanmdevi komponentebis rac 

SeiZleba sruli amokrefa da, agreTve gadasaxsneli 

qanebis gamoyeneba garemos dacvis sakiTxebis gaT-

valiswinebiT [12].

 saqarTvelos mineralur-sanedleulo komple-

qsis racionaluri aTvisebis da samTo sawarmoTa 

efeqtiani marTvis mizniT mniSvnelovnad migvaC-

nia ,,samTo kodeqsis“ miReba da ,,samTo sawar-

moTa marTvis saagentos“ Camoyalibeba, amasTan 

SesaZlebelia garkveuli funqciebis SeTavseba 

axlad Seqmnili ,,wiaRis erovnuli saagento~-s 

mxridan, romlebmac unda uzrunvelyos dargSi 

sakanonmdeblo winaaRmdegobebis daZleva eko-

nomikis sabazro meqanizmebis regulirebiT, sa-

dac gaTvaliswinebuli unda iyos saxelmwifo 

institutebis da institucionaluri politikis 

srulyofa, wiaRis sargeblobis da licenzirebis 

regulireba, mcire samTo sawarmoTa stimulireba, 

geologiuri infrastruqturis, samTo biznes-seq-

toris Zlieri da susti mxareebis fundamenturi 

kvlevis safuZvelze Sesabamisi rezervebis gamov-

lena da maTi gonivruli aTvisebis rekomenda-

ciebis SemuSaveba, samTo mrewvelobis calkeul 

qvedargebze samrewvelo-ekonomikuri politikis 

SemuSaveba, sawarmoTa restruqturizaciis ganx-

orcieleba, strategiuli da realuri investoris 

moZieba, informaciis da biznes-gegmebis analizi, 

sawarmoebis perspeqtiuli gegmebis, dividendebisa 

da wminda mogebis ganawilebis da sxva samar-

Tlebrivi meqanizmebis daxvewa da a. S. amasTan 

mniSvnelovania, mineraluri resursebis efeqtiani 

aTvisebis inovaciur-teqnologiur procesSi 

monawile sxvadasxva sididis, profilisa da spe-

cializaciis warmonaqmnebis (teqnoparkebi, biznes-

inkubatorebi, inovaciur-teqnologiuri centrebi, 

konsaltinguri, inJineringuli da lizinguri 

sawarmoebi da sxva struqturebi) Camoyalibeba 

da efeqtiani funqcionireba, romelTa saqmianoba 

ganekuTvneba inovaciuri ciklis sxvadasxva etaps 

daAmaTi ZiriTadi mizania resursebis ufro efeq-

tiani gamoyeneba, inovaciebisa da axali teqnolo-

giebis daCqarebuli Seswavla, gamokvleva da dan-

ergva, am mizniT kapitalis koncentraciis maRali 

xarisxis miRweva mecnieruli kvlevisTvis metad 

saWiro warmoebis kuTvnili materialuri bazisa 

da qveynis mecnieruli potencialis koncentri-

rebiT, rac saSualebas mogvcems qveyanaSi efeqti-

anad gadawydes iseTi mniSvnelovani problemebi, 

rogoricaa sawarmoo simZlavreebis datvirTva, 

konkurenciis zrda, saSualo fenis formireba, mo-

saxleobis dasaqmeba da sxva socialur-ekonomi-

kuri sakiTxebi.
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ТЕНДЕНЦИИ РАЗВИТИЯ 
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АННОТАЦИЯ: В работе рассмотрены те-

кущее состояние экономического развития 
горнодобывающей промышленности  Грузии, а 
также тенденций функционирования бизнеса в 
горном секторе для повышения эффективности 
горнодобывающих предприятий, его конкурен-
тоспособности, создания рабочих мест и другие 
актуальные вопросы. Проанализированы основные 
экономические показатели горнодо-бывающей 
отрасли Грузии. Представлены проблемы развития 
изучаемой отрасли и основные направления 
их решения с точки зрения формирования 
инновационной системы; а также, дан прогноз 
экономического развития горнодобывающей 
промышленности Грузии в 2019-2025 годах по 
выпускаемой продукции. pассмотрены меры госу-
дарственной поддержки для улучшения эффектив-
ного функционирования и устойчивого развития 
горнодобывающих промышленности Грузии.

    
КЛЮЧЕВЫЕ СЛОВА: горнодобывающая про-

мышленность; экономический анализ; бизнес; эко-
номическая и управленческая реформа; кластер; 
прогноз; инновационное и устойчивое развитие.

LOBJANIDZE G., TABATADZE G., LABADZE D.,  
MACHAIDZE G., LORIA D., NANITASHVILI G.
TRENDS OF GEORGIA’S  MINING  BUSINESS  
DEVELOPMENT  IN  THE  MODERN STAGE:  
ACIEVEMENTS,  PROBLEMS,  PERSPECTIVES 

   
ANNOTATION: The paper reviews the current 

state of economic development of the mining industry 
in Georgia, as well as trends in the functioning of the 
business in the mining sector to study the effectiveness 
of mining enterprises, its competitiveness, job creation 
and other relevant issues. The main economic indicators 
of the mining industry of Georgia are analyzed. The 
problems of the industry development and the main 
directions of their solution are presented from the 
point of view of the formation of the innovation system; 
as well as, a forecast of the economic development of 
the mining industry of Georgia in the years 2019-2025 
on products. State support measures were considered 
to improve the effective functioning and sustainable 
development of the mining industry in Georgia.

    
KEY WORDS: mining industry; economic analysis; 

business, economic and managerial reform; cluster; 
prognosis; innovative and sustainable development.
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tyibuli-Saoris sabadosTan dakavSirebuli problemebi

anotaciaanotacia. . naSromSi ganxilulia tyibulinaSromSi ganxilulia tyibuli--

Saoris naxSiris sabados problemebi da dasaxu-Saoris naxSiris sabados problemebi da dasaxu-

lia mTeli rigi RonisZiebebisalia mTeli rigi RonisZiebebisa, , romelTa ganxor-romelTa ganxor-

cieleba mniSvnelovnad gaaumjobesebs rogorc saba-cieleba mniSvnelovnad gaaumjobesebs rogorc saba-

dos damuSavebis pirobebsdos damuSavebis pirobebs, , aseve SesaZlebels gaxdis aseve SesaZlebels gaxdis 

SemcveliSemcveli  fuWifuWi  qanebisqanebis  ––  argilitebisargilitebis, , Tixebis gam-Tixebis gam-

didrebis kudebisa da Slamebis gamoyenebiT axali didrebis kudebisa da Slamebis gamoyenebiT axali 

metad saWiro produqciis warmoebismetad saWiro produqciis warmoebis ( (samSeneblo samSeneblo 

da cecxlmedegi agurida cecxlmedegi aguri, , TixamiwaTixamiwa, , aluminialumini, , ferosi-ferosi-

likoaluminis Senadnobilikoaluminis Senadnobi) ) CamoyalibebasCamoyalibebas. . turistu-turistu-

li obieqtebis organizacia da mezobeli soflebis li obieqtebis organizacia da mezobeli soflebis 

(jvarisis(jvarisis, , sormonissormonis, , muxuris) midamoebSi cnobili muxuris) midamoebSi cnobili 

unaxSiro argilitebis gamosavlebis bazazeunaxSiro argilitebis gamosavlebis bazaze ( (sa-sa-

dac aseve SesaZlebelia karieruli meTodiT da dac aseve SesaZlebelia karieruli meTodiT da 

Tanamedrove teqnologiebis CanergviT argilitebis Tanamedrove teqnologiebis CanergviT argilitebis 

damuSavebadamuSaveba) ) SesaZlo gaxdeba mTeli rigi dargebis, SesaZlo gaxdeba mTeli rigi dargebis, 

maT Soris sakeramiko produqciis warmoebamaT Soris sakeramiko produqciis warmoeba. . aRniS-aRniS-

nuli RonisZiebebis realizacia Seqmnis aseulobiT nuli RonisZiebebis realizacia Seqmnis aseulobiT 

samuSao adgilsa da xels Seuwyobs mcire da sa-samuSao adgilsa da xels Seuwyobs mcire da sa-

Sualo biznesis CamoyalibebasSualo biznesis Camoyalibebas..

sakvanZo sityvebi:sakvanZo sityvebi:  samTo dartymasamTo dartyma; ; argi-argi-

litiliti;; giSeri giSeri;; gamdidrebis kudebi; ferosilikoalu- gamdidrebis kudebi; ferosilikoalu-

minimini;; Senadnobi. Senadnobi.

bolo dros tyibulSi datrialebulma tra-

gediam SeaSfoTa mTeli qveynis mosaxleoba, ramac 

gvaiZula gvefiqra, Tu riTi SeiZleba daxmarebis 
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gaweva, raTa davarwmunoT qalaqisa da maxloblad 

mdebare soflebis mosaxleoba, rom tyibulis raion-

Si arsebobs perspeqtivebi adgilobrivi, Tundac 

aratradiciuli bunebrivi resursebis gamoyenebis 

bazaze Seiqmnas ramdenime sawarmoo obieqti, sadac 

SesaZlebeli gaxdeba asobiT muSa xelis dasaqmeba 

[1-6].

pirvel rigSi SevexebiT SaxtebSi Seqmnil mdgo-

mareobis mizezebs. saqme is aris, rom jer kidev sab-

WoTa kavSiris dros naxSiris mompovebeli sawar-

moebis TiTqmis 1/3 iyo saxelmwifo dotaciaze 

(maT Soris meTanis Semcveli maRali kategoriisa 

da ararentabeluri obieqtebi). tyibulis nax-

Siris warmoebasac miniWebuli aqvs meTanis maRali 

Semcvelobisa da rTuli geologiuri agebulobis 

gamo maRali kategoria.

teqtonikuri, maT Soris lokaluri – sabilas-

uris, maxaraulisa da sxva ufro mcire gadaadgile-

bis amplitudis rRvevebisa da xSiri samTo dar-

tymebis movlenebis gamo, tyibulis naxSiris sabados 

miniWebuli kategoria savsebiT gamarTlebulia.

miuxedavad amisa, tyibulis mosaxleoba 

Sewuxebulia, raTa dRes naxSiris warmoebis garda, 
sxva samuSao adgilebi raionSi ar arsebobs da 

iZulebuli aris gaagrZelon SaxtebSi muSaoba.

Cveni azriT, aris mTeli rigi resursis gam-

oyenebis saSualeba, rac Seqmnis asobiT samuSao 

adgils. kerZod, naxSiris fenebis sagebi da sax-

uravi, dReisaTvis fuW qanebad miCneuli Tixebisa 

da argilitebis (romelTa SedgenilobaSi aluminis 

Jangeulis Semcveloba Seadgens 28-dan 34 %-mde) 

resursi metad didia da es qanebi naxSiris mop-

ovebasTan erTad dResac gamoaqvT Saxtebidan, rac 

emateba dasawyobebul da terikonebSi arsebul 

marags.

mniSvnelovania fuWi qanebis racionalurad 

gamosayeneblad maTi winaswari gamdidreba, mavne 

CanarTebis (piriti, qviSaqva da sxva) mocileba da 

gamdidrebis optimaluri teqnologiis SerCeva-

SemuSaveba, mrewvelobis sxvadasxva dargebSi (meta-

lurgiaSi, samSeneblo industriaSi da sxva) gamoy-

enebis dadgena da SerCeva. 

garda amisa, TviT naxSiris dastaSi cnobilia 

liptobioliTis fena, romlisgan SesaZlebelia 

specialuri daniSnulebis plastmasebis warmoe-

ba.  naxSiris gamdidrebis kudebis organuli masis 

Semcveloba saSualebas iZleva vawarmooT soflis 

meurneobisaTvis niadagis agroqimiuri Tvisebebis 

gasaumjobeseblad humatebi, anu organuli sasuqi 

da sxva produqcia.

rac Seexeba naxSiris mopovebas, mas win unda 

uswrebdes naxSirisa da Semcveli (gverdiTi da 

gadamxuravi) qanebis degazacia. rogorc cnobilia, 

tyibulis naxSiris fenebidan da Semcvel qanebSi 

arsebuli airis mopovebaze amerikel investorebTan 

erTad Cafiqrebuli iyo saTanado proeqtis ganx-

orcieleba, romelic sxvadasxva mizezebis gamo ar 

amoqmedda. 

tyibuli-Saoris sabadoze yvelaze mZlavri 

naxSirSemcveli argilitebis fenebi dafiqsirebu-

lia sabados aRmosavleT ubanze, naxSiris V fe-
nis sagebSi. gaburRuli WaburRilebis monacemebiT, 

gadakveTilia 4 mZlavri – 3,5; 4,5; 9 da 11 me-

tris simZlavris dasta. amave ubanze II naxSiri-
ani fenis saxuravSi gadakveTilia 4-dan 8 m-de 

simZlavris argilitebis dastebi. maTi cecxlme-

degoba Seadgens 1710 0C da isini vrceldeba 2,5 

km-is manZilze. aRniSnuli qanebis mikroskopulma 

Seswavlam gviCvena, rom maTi matrica ZiriTadad 

Sedgeba nacrisferi an ruxi-nacrisferi Tixovani 

masisgan, romelSic sporadulad gabneulia ka-

olinitis qerclebi. aRniSnul qerclebs akravs 

naxSiris arSia. TiTqmis yvela nimuSSi gvxdeba 

kvarcisa da mindvris Spatis wvrili marcvlebi da 

agreTve mcenareuli fragmentebi [2, 3, 5].

tyibuli-Saoris sabados argilitebis ZiriTadi 

qimiuri Semcveloba (mass. %-Si) Semdegia: SiO2– 
52,50-57,45; AL2O3 – 29,21-33,57; TiO2– 0,04-0,83; 
Fe2O3 – 1,20-3,20; CaO – 0,26-0,83; MgO– 0,14-0,29. 
gamomwvari argiliti xasiaTdeba Ria vardisfer-

iT da forianobiT. misi keramikuli Tvisebebia: wy-

alSTanTqma 3,09-10,96 %; moculobiTi forianoba 

– 12,67-dan 24,89 %-mde. argiliti gamocdilia 

cecxlmedegi aguris damzadebis TvalsazrisiT. ka-

zmis Sedgeniloba Semdegi komponentebisgan iqna 

momzadebuli: gamomwvari argiliti – 80 %, wmindad 

dafquli argiliti – 14 %, askangeli – 6 %. gamow-

vis temperatura Seadgenda 1450 0C, formis micema – 
naxevrad mSrali wnexiT 250 kg/sm2. miRebuli aguri 

xasiaTdeboda 1750 0C cecxlmedegobiT da 350 kg/sm2 

meqanikuri gamZleobiT. 

vinaidan naxSirisa da argilitis seleqciuri 

mopoveba miwisqveSa pirobebSi rTulia, xolo ar-

gilitebis fenebisa da dastebis simZlavre 1-dan 7 

metramde meryeobs rogorc dasavleT, aseve aRmosav-

leT ubnebze upriania maTi damuSaveba Ria kari-

eruli meTodiT, radgan aRniSnul ubnebze es fenebi 

da dastebi zedapiridan ganlagebulia 10 m-is siR-

rmeSi. aseTi RonisZiebebis ganxorcieleba srulad 

gamoricxavs meTanis afeTqebis saSiSroebas. 

amrigad, terikonebSi da dasawyobebul argi-

litebTan erTad, aRniSnul masivSi arsebuli maTi 

prognozuli resursi iZleva imeds, rom maT baza-

ze, Sesabamisi teqnologiebis gamoyenebiT, SesaZlo 

gaxdeba axali warmoebebis amoqmedeba (cecxlme-

degi masalebi, Tixamiwa, alumini, ferosilikoalu-

mini, sxvadasxva samSeneblo masalebi: aguri, iatakis 

filebi, cementis warmoeba da sxva). mxolod da-

sawyobebuli argilitebis resursi 9-10 mln m3-s 

Seadgens.

vTvliT, rom metad perspeqtiulia naxSiris ro-

gorc gamdidrebis, aseve wvis Sedegad narCeni ma-

salis – nacrisa da Slamis Seswavla organuli 

sasuqis – humatisa da iSviaTi elementebis miRebis 

TvalsazrisiT.

cnobilia rom naxSiris garda, sabadoze kusta-
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rulad awarmoeben giSris sxvadasxva samkaulebs. 

aqedan gamomdinare, q. tyibulSi SesaZloa turiz-

mis ganviTareba, risTvisac saWiroa moewyos savaWro 

centrebi, saCvenebeli saxelosnoebi, sadac damzad-

deba da gaiyideba giSris samkaulebi. aseTi in-

frastruqturis ganviTareba Tavis mxriv gulisx-

mobs mcire da saSualo biznesis xelSewyobas, ris 

Sedegadac gaizrdeba mosaxleobis dasaqmeba da 

Semosavlebi. erT-erT aseT obieqtad vgulisxmobT 

tyibulSi arsebul muzeumis Senobas, romelsac 

sWirdeba reabilitacia, sadac ganTavsdeba giSridan 

damzadebuli nawarmi, eTnografiuli eqsponatebi da 

arqeologiuri masalebi. miTumetes rom aseTi prec-

edenti arsebobs [6] rogorc inglisSi (q. uitbi), 

aseve espaneTSi (q. santiago de kompostela). 

magram, vinaidan dRes meSaxteebi daJinebiT 

moiTxoven SaxtebSi muSaobas, aucilebelia miRebul 

iqnes usafrTxoebis maqsimaluri zomebi:

- nawilobrivi degazaciisa da ventilaci-

is mizniT, saSaxto velis farTobze zedapiridan 

kverSlagebis da Strekebis gaswvriv (aucile-

blad markSeideris mier) saWiroa moxdes ramdenime 

WaburRilis gayvana; 

- naxSiris gamdidrebis kombinirebuli teqnolo-

giuri sqemis Sedegad miRebuli Semcveli qanebis 

gamoyeneba sxvadasxva produqciis miRebisaTvis;

- yuradsaRebia aseve argilitebis mosapove-

blad (garda dasawyobebulisa) karieris gaxsna maTi 

gavrcelebis adgilebze – sof. jvarisas midamoebSi;

- 2017 wels saqarTvelos ferdinand TavaZis 

saxelobis metalurgiisa da masalaTmcodneobis in-

stitutSi tyibuli-Saoris naxSiris gamdidrebis 

narCeni kudebis gamoyenebiT miRebul iqna fero-

silikoalumini, rac imeds iZleva, rom aRniSnuli 

fuWi qanebidan (argilitebidan), iseve rogorc 

adre miRebuli cecxlmedegi agurisa, SesaZlebelia 

aRniSnuli Senadnobis miRebac. 

ra Tqmaunda, aRniSnuli cdebi aucileblad unda 

gagrZeldes sawyisi masalis gamdidrebis meTodebi-

sa da sawarmoo teqnologiebis daxvewis gaTval-

iswinebiT.

aRniSnuli RonisZiebebis ganxorcieleba xels 

Seuwyobs mcire da saSualo biznesis ganviTrebasa 

da aseulobiT mosaxleobis dasaqmebas.
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МАГАЛАШВИЛИ Г. А., КАКУЛИЯ Д. В., 
ЛОМСАДЗЕ З. Д., СУЛАДЗЕ А. И., КУПАТАДЗЕ Д. Г., 
ДВАЛАДЗЕ А. Д, АХВЛЕДИАНИ И. Р.
ПРОБЛЕМЫ, СВЯЗАННЫЕ С ТКИБУЛИ-
ШАОРСКИМ МЕСТОРОЖДЕНИЕМ

АННОТАЦИЯ: В работе показано, что в 
силу чрезвычайно опасных условий подземной 
отработки угольных пластов Ткибули-Шаорского 
угольного месторождения, имеет смысл 
рассмотреть вопрос карьерной разработки как 
на «Западном», так и «Восточном» участках, 
где мощность вскрышных пород составляет 
порядка 10 м. Кроме того, с целью комплексной 
разработки, приведены аргументы о вовлечении 
в производство также пород кровли и подошвы 
(аргиллиты и глины) с целью получения целого 
ряда новых материалов - огнеупорного и 
строительного кирпича, цемента, метлахского 
типа облицовочных плит. Рассмотрены вопросы 

организации туристических объектов, в частности 
музея этнографических и археологических 
материалов, а также изделий из гагата. Утилизация 
хвостов обогащения углей позволит выпускать 
органические удобрения (гумматы), а вместе с 
ними из аргиллитов и глин весьма ценные спла-
вы – ферросиликоалюминий и др. Реализация 
этих мероприятий может обеспечить население 
г.Ткибули и окрестных сел рабочими местами и 
будет способствовать развитию малого и среднего 
бизнеса.

КЛЮЧЕВЫЕ СЛОВА:  горный удар; аргиллит; 
гагат; хвосты обогащени; ферросилико-алюминий; 
сплав.
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MAGALASHVILI G. A., KAKULIA J. V., LOMSADZE Z. 
J., SULADZE A. I., KUPATADZE D. G., DVALADZE A. D., 
AKHVLEDIANI I. R. 
THE PROBLEMS OF TKIBULI-SHAORI DEPOSITS 
DEVELOPMENT

ANNOTATION: Our research showed that clue to 
dangerous conditions of Tkibuli-Shaori coal stratums, 
it is reason able to consider this process by means of 
stone quarry method. For complex utilization of our 
many building materials. Beside that the questions 

of organization of touristic objects  are considered, 
including museums of ethnografic  and archeological 
materials and gagates. The utilization of inrichment 
tails allow us to produce organic fentileizens and along 
with them ferrosilicoaluminum during proccessing 
argillites. Our suggestion and its development will allow 
local population to be amplayed and development of 
small and middle-scale business. 

KEY WORDS: Rock blow; argilite; gagate; tailings 
enrichment; ferrosilicoaluminum; alloy.
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samTo samuSaoebiT darRveuli teritoriebis aRdgenis Sesaxeb

anotaciaanotacia. statiaSi ganxilulia sakiTxebi, ganxilulia sakiTxebi, 

samTomopovebiTi samuSaoebis warmoebisas da maTi dam-samTomopovebiTi samuSaoebis warmoebisas da maTi dam-

Tavrebis Semdeg, darRveuli teritoriebis aRdgenisadmi Tavrebis Semdeg, darRveuli teritoriebis aRdgenisadmi 

Tanamedrove  midgomebis Sesaxeb.Tanamedrove  midgomebis Sesaxeb.  WiaTuris manganumis 
sabados Ria karieruli wesiT damuSavebis procesSi sabados Ria karieruli wesiT damuSavebis procesSi 

warmoqmnili sxvadasxva sididisa da siRrmis qvab-

ulebi, damewyrisa da daWaobebis kerebad an dabi-ulebi, damewyrisa da daWaobebis kerebad an dabi-

nZurebul wyalsatevebad yalibdebian. am procesebis nZurebul wyalsatevebad yalibdebian. am procesebis 

Tavidan acileba SesaZlebeli iqneboda, Tu karieris Tavidan acileba SesaZlebeli iqneboda, Tu karieris 

gaxsnis dasawyisSi, madnis damcavi zedapiruli fenisgaxsnis dasawyisSi, madnis damcavi zedapiruli fenis, 
gadaxsnis Sedegad miRebuli, fxvieri masis dasawyo-gadaxsnis Sedegad miRebuli, fxvieri masis dasawyo-

beba moxdeboda karierTan axlos SerCeul, specialu-beba moxdeboda karierTan axlos SerCeul, specialu-

rad gamzadebul sanayaroze.  

tyibuli-Saoris sabados (tSs) SaxtebTan uSua-tyibuli-Saoris sabados (tSs) SaxtebTan uSua-

lod mimdebare teritoriebi, xangrZlivi drois gan-lod mimdebare teritoriebi, xangrZlivi drois gan-

mavlobaSi, ganicdidnen Zlier teqnogenur datvirT-mavlobaSi, ganicdidnen Zlier teqnogenur datvirT-

vas, ris Sedegadac, maT zedapirze, sareabilitacio vas, ris Sedegadac, maT zedapirze, sareabilitacio 

RonisZiebebis dawyebis momentSi, bunebrivi niadagsa-RonisZiebebis dawyebis momentSi, bunebrivi niadagsa-

fari, metwil SemTxvevaSi, aRar iyo SemorCenili.fari, metwil SemTxvevaSi, aRar iyo SemorCenili.

arsebuli sirTuleebis miuxedavad, SesaZlebelia arsebuli sirTuleebis miuxedavad, SesaZlebelia 

WiaTurisa da tSs-s darRveuli teritoriebis sak--s darRveuli teritoriebis sak-

marisi xarisxiT aRdgena. amisaTvis saWiroa mkac-

ri kontroli teqnikuri reglamentis Sesabamisi ri kontroli teqnikuri reglamentis Sesabamisi 

punqtebis aRsrulebaze da samecniero kvlevebis aRsrulebaze da samecniero kvlevebis 

Sedegebis gaTvaliswineba.

sakvanZo sityvebi:sakvanZo sityvebi: niadagi; rekultivacia; 

sanayaro; fuWi qani; teqnikuri; biologiuri. 

gaerTianebuli erebis organizaciis farglebSi 

arsebuli garemos dacvis programis Tanaxmad, mwvane 

ekonomika adamianebis keTildReobisa da social-

uri Tanasworobis mTavari Sedegia, rodesac mniS-

vnelovnad mcirdeba garemo riskebi da ekologiuri 

danaklisebi. mwvane ekonomika aris ekonomikuri gan-

viTarebis is modeli, romelic damyarebulia mdgrad 

ganviTarebasa da ekologiuri ekonomikis codnaze. 

mravali specialistis azriT, mwvane ekonomikaSi 

ZiriTadi seqtorebia: narCenebis  menejmenti (uti-

lizacia, municipaluri  narCeni masalebis gamoyene-

ba, niadagis  nayofierebis  gaumjobeseba,  gawmenda);  

miwis  menejmenti  (organuli soflis meurneoba, 

urbanuli tyeebi da parkebi, tyeebis ganaSenianeba) 

[1].

saqarTvelo ukve 2016  wlis noemberSi miuerT-

da ,,mwvane zrdis deklaracias’’.

deklaracias  mierTebulma  qveynis mTavrobam 

xeli unda Seuwyos mwvane investirebas. amasTan, 

saqarTvelos socialur-ekonomikuri ganviTarebis 

strategiaSi aRniSnulia, rom ,,saxelmwifo waaxal-

isebs garemos dacvaze orientirebuli Tanamedrove 

teqnologiebis danergvas da mwvane ekonomikis gan-

viTarebas’’ [2].         
rogorc cnobilia, samTomopovebiTi procesis 

erT-erTi mniSvnelovani etapia sabados gamonamuSe-

vari teritoriebis aRdgenaaRdgena. igi gulisxmobs teri-

toriis rekultivacias sabados daxurvis Semdeg 

niadagis nayofierebis aRdgenis mizniT (axali xe-

lovnuri reliefis  mosworebasa da mis dafarvas 
niadagis feniT, balaxebis daTesvas, xeebis, buCqebis 

dargvas da a.S.). bunebrivi resursebis mdgradi 

meTodebiT mopoveba dadebiTad moqmedebs qveynis 

ekonomikaze: izrdeba Semosavali, xorcieldeba in-

vesticiebi da iqmneba samuSao adgilebi. Tumca. 

upasuxismgeblod Catarebulma samTo samuSaoebma 

SeiZleba gamoiwvios sxvadasxva saxis uaryofiTi 

zemoqmedeba garemosa da adamianis janmrTelobaze. 

regulirebis gareSe warmoebuli saqmianoba iwvevs 

ekosistemis degradacias, biomravalferovnebis ga-

nadgurebas, samosaxleo  adgilebis  moSlas da 

xSirad, tyeebis gaZlierebul Cexas [3, 4].   
sabados daxurvis procesis saTanadod dasageg-

mavad aucilebelia aRniSnuli procesis gaTval-

iswineba dagegmvis adreul etapebze. aRniSnuli 

gegma gamoiyeneba proeqtis, garemoze zemoqmedebis 

kontrolis meqanizmebisa da sabados eqspluataciis 

Sedegad warmoqmnili grZelvadiani valdebulebebis 

Sesafaseblad. ekonomikuri mizanSewonilobis anal-

izSi ganxilul sakiTxTagan mniSvnelovania sabados 

teritoriis aRdgenisa da daxurvis sakiTxebi, rog-

orebicaa: adgilobrivi mewarmeoba (miwisa da infra-

struqturis gamoyeneba sabados daxurvis Semdeg 
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da Temebis ganviTarebis sxva programebi);  daxurva  

(operatori wyvets wiaRiseulis mopovebas, xolo 

samTomopovebiTi aRWurviloba Cerdeba); eqsplua-

taciidan gamoyvana (gadamamuSavebeli  obieqtebi da 

aRWurviloba gamorTulia, gasufTavebulia da gay-

iduli, Senobebi aRebulia, an gamoiyeneba sxva dan-

iSnulebiT); aRdgenisaRdgenis etapi moicavs saqmianobebs, 

romlebic uzrunvelyofen mimdebare garemos aRd-

genas iseT donemde, ris Semdegac garemo SeZlebs 

daubrundes Tavis bunebriv sasicocxlo cikls. 

gatanili unda iqnas yvela saxis saxifaTo masala, 

aRdgenili unda iqnas teritoriis konturebi da 

niadagis nayofieri fena, unda gasufTavdes mimde-

bare mdinareebi da dairgos mcenareuloba [5].    

publikaciebSi [5, 6, 7,] vrcladaa mimoxilu-

li sakiTxebi darRveuli niadagebis aRdgenisadmi 

Tanamedrove midgomebis Sesaxeb. rekultivaciis samuS-

aoebi, Cveulebrivad or, teqnikur da biologiur etapad 

tardeba da mimarTulia SemdegSi am miwebis sasoflo-

sameurneo, satyeo-sameurneo, wyalsameurneo, sarekreacio, 

samSeneblo, bunebisdacviTi an sanitarul-higienuri dan-

iSnulebiT gamoyenebisaTvis. teqnikuri etapiteqnikuri etapi dafuZne-

bulia obieqtis sainJinro-ekologiur daxasiaTebaze 

da moicavs: struqturul-saproeqto (dateraseba, geg-

mareba, gamiwianeba), qimiur (gakirianeba, gaTabaSireba, sor-

bitebisa da sasuqebis Setana), hidro da Tboteqnikur 

RonisZiebebs. biologiuribiologiuri etapi warmoadgens agrote-

qnikur fitomelioraciul RonisZiebaTa kompleqss, ro-

melic niadagwarmoqmnis procesis ganaxlebisa da bio-

cenozebis aRwarmoebiskenaa mimarTuli.

teqnikuri rekultivaciis ZiriTad xerxad iT-

vleba samTo qanebis dasawyobebis daskvniT etapze, 

sanayaroebis formireba fxvieri danaleqebisagan, or-

ganogenuli masalebis (diatomiti, mergelebi, organo-

genuli kirqvebi, carci, qvanaxSiri da sxv.) SereviT. 

sanayaroebis biologiuri rekultivacia unda Ca-

tardes diferencirebulad, maTi, reliefTan bunebrivi 

Sezrdis SesaZleblobis gaTvaliswinebiT. aRdgena 

Cveulebrivad, ganixileba, rogorc bunebrivi garemos, 

romelic adre iyo  darRveuli qimiuri, fizikuri an 

biologiuri (xSirad erToblivad) faqtorebis nega-

tiuri  zemoqmedebis  gamo,  sawyis mdgomareobaSi  da-

brunebis moqmedeba an procesi [5]. qvemoT ganxilulia 

rekultivaciis saxeobebi:

-  sasoflo-sameurneo rekultivacia, sasoflo-sameurneo rekultivacia, rogorc wesi, 

mWidrod dasaxlebuli soflis mosaxleobis da zom-

ieri klimaturi pirobebis raionebSi tardeba. araiS-

viaTad, hidroteqnikuri RonisZiebebis gatarebis Semdeg, 

SesaZlebeli xdeba iseTi niadagis xelovnuri safa-

ris Seqmna, romlis potenciuri produqtiuloba ara 

Tu CamorCeba, aramed aRemateba kidec ganadgurebuli 

niadagisas. nikopolis manganumis sabados damuSavebis 

dros daSlil rekultivirebul miwebze Catarebuli 

kvlevebis Sedegad, maTi nayofierebis zrdis sami gza 

gamoikveTa: 1) niadagis humusovani fenis sisqis 70-

80 sm-mde gazrda. simindis mosavali aseT ubnebze 
35-40 %-iT sWarbobda Zvelmoxnuli dauSleli 

ubnebisas; 2) azotfosforovani sasuqis Setana, 

romelTa optimaluri doza 1 ha-ze qerisa da sim-

indisaTvis Seadgenda: rux-momwvano Tixebze 120 kg-

s, tyis Tixnarze da rux-wiTel Tixebze _ 160 kg-s 

da niadagis humusovan fenaze _ moqmedi nivTierebis 

80-120 kg-s; 3) fitomelioraciuli Teslbrunvis 

gamoyeneba. nayofiereba rekultivirebul niadag-

Si hibriduli lucernis Setanis Semdeg 3-6 jer 

gaizarda. Ees, rekultivirebuli miwebis aTvisebis 

saSualebas iZleva, maTze niadagis humusovani fe-

nis datanis gareSe. araiSviaTad humusovani fenis 
dasatanad iyeneben ara mxolod sabados gadaxsnil 

qanebs, aramed amisaTvis specialurad amoRebul, hu-

musiT mdidar mdinaris zedapirul natans da niada-

gis eroziis dros warmoqmnil, ferdobebis Ziris 

humusovan deluvionebs (Tixnari, qviSnari da sxv.);

_ satyeo rekultivacia._ satyeo rekultivacia. igi gamoiyeneba Zalze 

xSirad, radganac ar moiTxovs did danaxarjebs 

da SeiZleba ganxorcieldes toqsikur gruntebze 

da arasasurveli reliefis pirobebSi. tyis mcena-
reulobisaTvis yvelaze arasasurvelad iTvleba 

-is zRvruli mniSvnelobis (3.0 an 9.0) mqone 
niadagebi. meqanikuri Sedgenlobis mixedviT yvelaze 

sasurvelia qviSiani gruntebi. sanayaroebze tyis 

gaSeneba mimdinareobs ara merqniani jiSebis TesviT 

(wamozrdili naTesebi xmebian da Wamen mRrRnelebi), 

aramed erTwliani nergebis dargviT. imis gansazRvra, 

Tu rogor Seesabameba mocemuli saxeoba dargvas, 

misi gaxarebisa da zrdis siCqaris SefasebiT xdeba. 

60 %-ze meti gaxareba iTvleba damakmayofileblad, 

40-60 % sakmarisad, 40 % _ aradamakmayofileblad. 

yvelaze misaRebia adgilobrivi jiSebi, romlebic 

ukeT miesadagebian mocemuli raionis fizikur-geo-

grafiul pirobebs;    

_ rekreaciuli rekultivacia. _ rekreaciuli rekultivacia. igi moicavs sx-

vadasxva sportul-gamajansaRebe-li nagebobebis 

(kulturisa da dasvenebis parkebi da sxv.) mSene-

blobisaTvis moednebis mowyobis samuSaoebs. es 

SeiZleba iyos maRaltoqsikuri gruntiani sanayaros 

mosworeba, karieris wyliT gavseba Tevzis moSenebi-

saTvis, ferdobebze tyis gaSeneba da a.S.;  
_ Tevzsameurneo rekultivacia._ Tevzsameurneo rekultivacia. es, gamomuSave-

buli karierebis moednebis sameurneod dabrunebis 

yvelaze iafi xerxia. TevzsaSeni tborebis eqsplua-

taciis sargeblianobas isic emateba, rom gruntis 

wylebi winandel dones ubrundeba. amasTan am ubni-

dan aRebuli niadagis horizonti SeiZleba gamoy-

enebuli iqnas sasoflo-sameurneo rekultivaciis 

dros; 

_ wyalsameurneo rekultivacia. _ wyalsameurneo rekultivacia. Cveulebrivad 

amas ramdenime mizniT atareben. pirvel  rigSi, sam-

rewvelo  wylebis  rezervis  Seqmna  qimiuri,  

metalurgiuli,  safeiqro da mrewvelobis sxva 

dargebisaTvis. wyals didi raodenobiT moixmars 

energetika da soflismeurneoba;

_ samSeneblo rekultivacia._ samSeneblo rekultivacia. qalaqebis da 

dasaxlebuli punqtebis teritoriaze (an maT siax-

loves), moSlili (daxuruli) samTo sawarmoebis 

adgilebze, xorcieldeba sacxovrebeli da samrewve-
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lo mSenebloba, xolo iq, sadac es SeuZlebelia, 

ewyoba rekreaciuli zonebi an wyalsatevebi; 

_ sanitarul-higienuri rekultivacia, _ sanitarul-higienuri rekultivacia, romelic 

qimiuri melioraciisa da tyis gaSenebis CaTvliT 

SeiZleba dayvanili iqnas rekreaciul donemde.   
        zemo imereTi (imereTis aRmosavleTi  mTago-

riani nawili)  dReisaTvis miCneulia dasavleT 

saqarTvelos erT ekonomikur regionad, romelSic 

Sedis zestafonis, xaragaulis, saCxeris, WiaTuris da 

tyibulis municipalitetebis teritoria. WiaTuris  WiaTuris 

manganumis sabado manganumis sabado mdebareobs imereTis regio-

nis Crdilo-aRmosavleTiT, WiaTurasa da saCxeres 

Soris, md. yvirilas Sua nawilSi. samrewvelo saqmi-

anobis dawyebamde, yvirilas xeoba da misi mimdebare 

teritoria tyiT iyo dafaruli. amJamad sabado 

moicavs utyeo vake maRlobebs zRvis donidan 533 

m-dan 800 m-de. madnis mopoveba xdeba mimdebare 

soflebis (qveda rgani, rgani, bunikauri, zeda rgani, 

Tabagrebi, mRvimevi, darkveTi, sareki, pasieTi, iTxvisi, 

SuqruTi, perevisa) teritoriebze.  es teritoriebi 

daserilia md. yvirilasa da misi Senakadebis xSiri 

qseliT. mopovebiTi mrewvelobis zegavlenis qveS 

moqceulia Semdegi ekosistemebi:  tye (maT Soris 

saqarTvelos  wiTel nusxaSi Setanili wablis tye-
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sur. 1. sofel rganis karieri                   
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sur. 2. samTomopovebiTi samuSaoebis Sedegad saxeSecvlili reliefi  

ebi), bunebrivi saTib-saZovrebi, mdinareebi, agroeko-

sistemebi (saxnav-saTesi, baRebi). mTagorian raionebSi 

niadagis mcire sisqis nayofieri fenis moxsna xSirad, 

SeuZlebelia wyvetilovani reliefis gamo (ix. sur. 1), 
Zlier qviani niadagisa da qviani nayaris arsebobisas. 

WiaTuris platoze manganumis madnis mopoveba-gada-

muSavebis problemebTan mimarTebaSi gansakuTrebul 

yuradRebas ipyrobs, sabados Ria karieruli wesiT 

damuSavebis procesSi, niadagebis Zlieri dazianebis 

(ix. sur. 1, 2), zog SemTxvevaSi maTi ganadgurebis 

SemTxvevebi [3].  karierebis cicabod daxril kalTe-

bze, wvimebis Sedegad warmoqmnili zedapiruli na-

kadebis moqmedebiT, mimdinareobs viwro eroziuli 

xramebis ganviTareba. xramebis bolo monakveTebze, 

karierebis kalTebis Camorecxvis Sedegad miRebuli 

naSali masalis dagrovebiT, xdeba konusuri formis 

Sleifebis warmoqmna. aRniSnulTan erTad, zogierTi 

karieris kedelze, atmosferuli naleqebis da gravi-

taciuli procesebis erToblivi moqmedebiT, mimdi-

nareobs mewyeruli procesebis ganviTareba. aseTi 

gziT warmoqmnili mewyeruli sxeulebis moculoba 

0,3-1,3 mln m3-de cvalebadobs. 



68 samTo Jurnali, #1(42), 2019

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

madnis gamdidrebis Sedegad warmoqmnili fuWi 

qanebis nayarisagan ganviTarebulia anTropogenuri 

reliefis formebi, sxvadasxva SefardebiTi simaR-

lis miwayrilebis, borcvebis (terikonikebis) saxiT. 

maTi simaRle WiaTuris sabadoze 10-20 m-s, xolo 

fuZis diametri 30-40 m-s aRwevs. es faqti dada-

sturebulia garemos erovnuli saagentos geolo-

giuri depatramentis TanamSromelTa jgufis mier 

sof. zeda rganis teritoriaze, sof. mRvimevSi, sof. 

darkveTSi.  dafiqsirebuli iqna Zveli mewyeruli 

sxeulebis gaaqtiurebis SemTxvevebi q. WiaTuris 

mimdebare teritoriebze. WiaTuris platoze mangan-

umisa da kvarciani qviSebis Ria karieruli wesiT 

mopovebis da madnis gadamuSavebis Sedegad warmo-

qmnili anTropogenuri reliefis jamuri farTobi 

150 m2 -s aRemateba. 

saerTod miRebuli wesiT, nebismieri wiaRiseu-

lis Ria karieruli wesiT mopovebis dawyebamde, 

karieris zedapirze da mimdebare teritoriebze, 

romlebsac madnis mopovebiT dazianeba emuqre-

baT, niadagis fena unda  moixsnas da specialu-

rad SerCeul adgilze dasawyobdes [3, 7]. WiaTuris 

platoze ganlagebuli madnis karierebze da mim-

debare teritoriebze niadagsafaris ganadgurebis 

Tavidan acilebis mizniT, misi moxsna da dasawyo-

beba garkveul siZneleebTanaa dakavSirebuli.  amis 

ZiriTadi mizezi is aris, rom platoze, kerZod ki, 

karierebis ganlagebis adgilebSi, ZiriTadad gan-

viTarebulia mcire sisqis (saSualod 20-30 sm-is 

sisqis)kordian-karbonatuli niadagebi. arcTu iS-

viaTad, gaSiSvlebuli kirqvuli warmonaqmnebis gamo, 

maTi safari calkeul mcire fragmentebad aris dayo-

fili.  amasTan erTad, karierebis ganlagebis adgile-

bSi, reliefiszedapiri, xSir SemTxvevaSi, sxvadasxva 

kuTxiT aris daxrili, rac mcire sisqisa da wyveti-

li safaris mqone niadagis masis moxsna-Segrovebis 

process aZnelebs (ix. nax. 1). niadagis fenis gamo-

yofa da mocileba, mis qveS mdebare 1-2 m sisqis 

gamofituli da daqucmacebuli qanebis  horizon-

tisagan, praqtikulad SeuZlebelia.  
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nax. 1. WiaTuris sabados geologiuri Wrili a. betextinis da g. avalianis mixedviT:  nax. 1. WiaTuris sabados geologiuri Wrili a. betextinis da g. avalianis mixedviT:  

1 _ kvarciani porfiritebi da tufebi;  2 _zedacarculi kirqvebi; 

3 _ madanSemcveli  horizonti;  4 _ oligocenis  qviSaqvebi;  5 _ silebi da Tixebi; 3 _ madanSemcveli  horizonti;  4 _ oligocenis  qviSaqvebi;  5 _ silebi da Tixebi; 

6 _ baiosis porfiritebi; 7 _ nasxleti   6 _ baiosis porfiritebi; 7 _ nasxleti   

manganumis madnis karierebze mopovebis Sedegad 

warmoqmnili sxvadasxva sididisa da siRrmis qv-

abulebi arcTu iSviaT SemTxvevaSi damewyrisa da 

daWaobebis kerebad an dabinZurebul wyalsatevebad 

yalibdebian. arasasurveli procesebis Tavidan ac-

ileba SesaZlebeli iqneboda, Tu karieris gaxsnis 

dasawyisSi madnis damcavi zedapiruli fenis gadax-

snis Sedegad miRebuli fxvieri masis dasawyobeba 

moxdeboda karierTan axlos SerCeul specialurad 

gamzadebul sanayaroze. aseTi sanayaroebidan fxv-

ieri masiT, karieris adgilebze gaCenili  qvabulebis  

amovseba gaadvildeboda, rac xels Seuwyobda 

rekultivaciis RonisZiebebis ganxorcielebas. aqve 

unda aRiniSnos, publikaciaSi [8] dasmuli sakiTxi, 

manganumis madnis gamdidrebis narCeni Slamebis, 

niadagis rekultivaciis dros, sasuqad gamoyenebis 

SesaZleblobis Sesaxeb.   

warsulSi, tyibuli-Saoris sabados tyibuli-Saoris sabados (tSs) 

eqspluataciis procesSi, saTanado yuradReba ar eq-

ceoda qvanaxSiris mopoveba-gadamuSavebis uaryofiT 

zemoqmedebas,  rogorc bunebriv garemoze, ise ada-

mianis arsebobisTvis saWiro geoekologiur da 

socialur-ekonomikur pirobebze. am faqts adas-

turebs is mniSvnelovani anTropogenuri transfor-

macia, rac ganicada tyibulis sabados SaxtebTan 

da Ria karierebTan uSualod mimdebare terito-

riebis fizikur-geografiulma garemom, pirvel rig-

Si ki reliefma (ix. sur. 3). rogorc miwisqveSa, 

ise Ria karieruli wesiT qvanaxSiris nedleulis 

mopovebis da misi gadamuSavebis Sedegad warmoqm-

nili qvabulebis siRrme, xSir SemTxvevaSi 5-25 m, 

xolo sigane _ 1200-1500 m-s aRwevda. maTi kvali 

dRemdea SemorCenili. cxadia, aseT adgilebze bune-

brivi reliefi da saerTod, landSafti mTlianad 

iqna ganadgurebuli. Saxtebidan amoRebuli qvana-

xSiris gamdidrebis Sedegad warmoqmnili grovebi-
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sagan, SaxtebTan uSualod mimdebare teritoriebze, 

Camoyalibda morfologiurad anTropogenuri re-

liefi sxvadasxva formisa da zomis terikonikebi-

sagan warmoqmnili formebiT. aseTi reliefi war-

modgenilia brtyeli,  borcviseburi an konusise-

buri formebis saxiT, romelTa simaRle 10-20 m-s, 

diametri 15-20 m-s, xolo zogierTi maTganis sigrZe 

300 m-s aRemateba. 

              sur. 3. tyibulis erT-erTi garemopovebis karieri

yuradsaRebia tSs-s gamomuSavebuli velebis 

gavlena Saoris wyalsacavis ekosistemaze. naqeral-

as qedze dafiqsirebulia qanebis napralovneba 10-15 

sm-is siganis Rrma napralebiT, mewyerebi, zedapirze 

ganlagebuli nagebobebis deformacia [9]. sayur-

adReboa is faqtic, rom fuWi qanebis dasawyobebiT 

warmoqmnil reliefze, xangrZlivi wvimebis dros, 

dRemde intensiurad mimdinareobs erozia, rac misi 

zedapiris daxramvas ganapirobebs. sabados eqsplu-

ataciis Sedegad transformirebuli reliefis, 

florisa da faunis sarekultivacio RonisZiebebis 

ganxorcielebas ar eqceoda saTanado yuradReba. 

TiTqmis ar tardeboda da amJamadac naklebad tar-

deba samTo-teqnikuri da biologiuri RonisZiebebi. 

rogorc wesi, aseve naklebi yuradReba eqceoda maRa-

roebTan mimdebare teritoriebis botanikur da zo-

ologiur Sefasebas. 

niadagsafaris  struqturis  mTlianobaze da 

mis xarisxze, tSs-s sareabilitacio da saeqsplu-

atacio samuSaoebis uaryofiTi zegavlenis Sesaxeb 

msjelobis dros, gaTvaliswinebuli unda iqnas is 

faqti, rom  SaxtebTan uSualod mimdebare teri-

toriebi xangrZlivi drois manZilze ganicdidnen 

Zlier teqnogenur datvirTvas. aRniSnulis Sedegad, 

am teritoriebis zedapiri, sabados sareabilitacio 

RonisZiebebis dawyebis momentSi ukve iyo sxvadasx-

va xarisxiT dabinZurebuli qvanaxSiris mopoveba-

gadamuSavebis procesSi warmoqmnili narCenebiT, 

bunebrivi niadagsafari ki metwil SemTxvevaSi aRar 

iyo SemorCenili. narCenebis problemasTan dakav-

SirebiT unda aRiniSnos, rom q. tyibulSi da mis mu-

nicipalitetSi es problema dRemde mougvarebelia. 

narCenebis arsebuli poligonis amJamindeli teqni-

kuri mdgomareoba ver akmayofilebs saqarTvelos 

garemosdacviTi kanonmdeblobiT gaTvaliswinebul 

moTxovnebs [5]. 

aqve unda aRiniSnos, rom amJamad tyibuli-Sao-

ris sabadoze 25-mde mcire sawarmo, xolo WiaTuris 

sabadoze 40-mde  kooperativi  funqcionirebs. am 

sawarmoTa mier mimdebare teritoriebis reliefis 

niadagsafarze da miwisqveSa samuSaoebze zegavle-

nis kvleva, dawyebuli maTze licenziis gacemidan, 

damTavrebuli samTomopovebiTi samuSaoebis warmoe-

bis da teritoriis aRdgenamde, calke sakiTxia, ro-

melic mniSvnelovani da aucilebelia. 

yovelive zemoaRniSnuli sirTuleebis miuxe-

davad, SesaZlebelia WiaTurisa da tyibuli-Saoris 

sabadoebis gamonamuSevari teritoriebis sakmarisi 

xarisxiT aRdgena.  amisaTvis saWiroa mkacri kon-

troli ,,naxSiris Saxtebis usafrTxoebis Sesaxeb 

teqnikuri reglamentis’’ Sesabamisi punqtebis aR-
srulebaze da samecniero kvlevaTa Sedegebis gaT-

valiswineba. mniSvnelovania agreTve, WiaTuris man-

ganumis sabadoze maRaroTa aRdgena (maT Soris meo-

redi damuSavebis warmoebis) da axlebis mSenebloba 

miwisqveSa damuSavebisaTvis. analogiuri SeiZleba 

iTqvas tyibuli-Saoris qvanaxSiris sabadoze, mi-

wisqveSa gazifikaciis Tanamedrove teqnologi-

iT (kombinirebul orTqlairian ciklSi naxSiris 

Sigacikluri gazifikacia) [10] ganxorcielebis 

perspeqtivis CaTvliT.     
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БОЧОРИШВИЛИ Н, А., ХИМШИАШВИЛИ Л. И., 
БАСИЛАДЗЕ  М. А., ЧИГЛАДЗЕ Н. Ш. 
О  ВОССТАНОВЛЕНИИ  ТЕРРИТОРИЙ  
НАРУШЕННЫХ  ГОРНЫМИ  РАБОТАМИ

АННОТАЦИЯ: В статье рассмотрены вопро-
сы о современных подходах по восстановлению 
нарушенных земель при горнодобывающих работ 
и после их завершения. В процессе  разработки  
Чиатурского  марганцевого  месторождения,  спо-
собом  открытых  карьеров, возникшие  котлованы  
разных  размеров  и  глубин, формируются очагамы 
опользней и болот или  загрязненных  водоемов. 
Таких   процессов  можно  было  бы пренебрегать,  
если  вначале работ, складирование  рихлой  массы  
вскришных  пород,  происходило  бы  вблизи  карье-
ра  на  специально  подготовленном  отвале. 

Непосредственно прилегающих к шахтам 
Ткибули-Шаорского месторождении территорий, 
втечение длительного времени подвергались силь-
ной техногенной нагрузке. Вследствие чего на их 
поверхности, в момент начала реабилитационных 
мероприятий, природный почвенный покров в 
большинством случае не был сохранен.   

Не смотря на сушествующих трудностей, мож-
но восстановить с достоточной степени обрабо-
танных  территорий  Чиатурского и  Ткибули-
Шаорского месторождений.  Для этого нужен 
жесткий контроль за исполнением соответствую-
щих пунктов технического регламента и учет ре-
зультатов научных исследований.  

КЛЮЧЕВЫЕ СЛОВА: почва; восстановление; 
отвал; пустая порода; технический; биологиче-
ский.

BOCHORISHVILI N., KHIMSHIASHVILI L., 
BASILADZE M., CHIGLADZE N.
ON  THE  RESTORATION  OF  TERRITORIES 
MINING WORKS 

ANNOTATION: The article discusses issues of 
modern approaches to the restoration of disturbed 
lands during mining operations and after their 
completion. In the process of developing the Chiatura 
manganese deposit, by means of open pits, arising 
pits of various sizes and depths, nidus and swamps 
or polluted water bodies are formed. Such processes 
could be neglected if, at the beginning of the work, the 
storage of the rich mass of welded rocks would occur 
close to the quarry on a specially prepared dump.

Directly adjacent to the mines of the Tkibuli-Shaori 
field, for a long time, they were subjected to a strong 
technogenic load. As a result, on their surface, at the 
time of the commencement of rehabilitation activities, 
the natural soil cover in most cases was not preserved.

In spite of the existing difficulties, it is possible 
to recover from the sufficient degree of the treated 
territories of Chiatura and Tkibuli-Shaori deposits. 
For this you need strict control over the execution of 
the relevant items of the technical regulation and the 
recording of the results of scientific research.

KEY WORDS:  soil; recover; dump; waste breed; 
technical; biological.
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uak 622 . 7 : 622 . 342 . 22

doqtoranti i. samxaraZe 

bneli-xevis oqros Semcveli sabados madangamovlenis teqnolo-
giuri sinjebidan oqros gamotutvis maCveneblebis pirveladi 
Sefaseba (`boTlis testi")

anotaciaanotacia. statiaSi warmodgenilia bneli-xe-statiaSi warmodgenilia bneli-xe-

vis oqro-polimetaluri madangamovlenis eqvs mcire vis oqro-polimetaluri madangamovlenis eqvs mcire 

laboratoriul-teqnologiuri sinjebidan oqros laboratoriul-teqnologiuri sinjebidan oqros 

gamotutvis pirveladi Sedegebis angariSi. kvlevebi 

Catarebulia eqvs mcire laboratoriul-teqnolo-Catarebulia eqvs mcire laboratoriul-teqnolo-

giur sinjze. samuSao Sesrulda standartuli 

meTodikiT, kerZod, Catarda eqvsive sinjis “boTlis meTodikiT, kerZod, Catarda eqvsive sinjis “boTlis 

testi”da erTi sinjis flotacia. mocemulia sinje-testi”da erTi sinjis flotacia. mocemulia sinje-

bidan oqros gamotutvis pirveladi Sedegebi (“boT-bidan oqros gamotutvis pirveladi Sedegebi (“boT-

lis testi”) da erTi sinjis flotaciis Sedegebi. 

“boTlis testebiT” dadgenilia, romFgrovul gamo-“boTlis testebiT” dadgenilia, romFgrovul gamo-

tutvas eqvemdebareba eqvsive sinji. yvela sinjidan tutvas eqvemdebareba eqvsive sinji. yvela sinjidan 

amokrefis saSualo maCvenebelia - 73,98 %.FsinjSi, amokrefis saSualo maCvenebelia - 73,98 %.FsinjSi, 

romlidanac cianirebiT amoikrifa sawyisi oqros romlidanac cianirebiT amoikrifa sawyisi oqros 

54,59 %, oqros 75,05 % aris flotirebadi saxiT.F54,59 %, oqros 75,05 % aris flotirebadi saxiT.F

sakvanZo sityvebi:sakvanZo sityvebi: “boTlis testi”; gamo-

tutva; flotacia; cianireba; reagentebi; oqro; saba-tutva; flotacia; cianireba; reagentebi; oqro; saba-

do; amokrefa.

kvlevebi Catarebulia bneli-xevis sabados 

oqros Semcveli madangamovlenis mcire labora-

toriuli sinjebidan oqros gamotutvis (”boTlis 

testi”) pirveladi SefasebisTvis.

testireba Catarda eqvs mcire laboratori-

ul-teqnologiur sinjze: BN-T-9, BN-T-11, BN-T-

12, BN-T-13, BN-T-14, BN-T-15.
sinjebi testirebisaTvis momzadda naxazze 1 

warmodgenili sqemis mixedviT [1].

teqnologiuri sinjebis gamotutva xorcield-

eboda boTlis amrevis gamoyenebiT (boTlis mocu-

loba Seadgenda 8 litrs). cianirebas daeqvem-debara 

daufqvavi (marcvlebis sisxo -2,5/5+0 mm) masala. 

testi saSualebas iZleva miaxloebiT ganisazRvros 

ramdenad daemorCileba sakvlevi madnebi oqros gr-

ovul gamotutvas.

testireba Catarda standartuli meTodikis 

dacviT:

- sinjis masa 1kg;

- myaris fardoba TxevadTan - 1:1,5 ;
- kiris danamati 0,5 kg/t (kiris aqtiuroba 

Seadgenda 96 %-s);

- garemos pH cdis ganmavlobaSi – 10-11;

- cdis xangrZlivoba - 120 sT.

gamotutvis procesis kontroli xorcieldebo-

da xsnarSi oqros Semcvelobis, Tavisufali cianidis 

da pH-is perioduli gazomviT, romlis Sedegebidan 

gamomdinare, xdeboda cianidis koncentraciis da pH 
koreqtireba reagentis axali porciis damatebiT. 

qimiuri analizisTvis sinjebi daifqva Ritsh -is 

firmis safqvav aparatSi.

 

 

nax. 1. sinjis momzadebis sqema 

    
m=3.5-6.5  
dd=  -22.5+0  

     

  11/2 

    

  

  
  

    

  „  
“ 

  11/2 

1   

nax. 1. sinjis momzadebis sqema
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sawyis sinjebsa da gadamuSavebis produqtebSi 

oqro ganisazRvra Semdegi meTodiT:

- oqro qanebSi: gamowva, daSla mefis araySi, 

DIBK eqstraqcia, atomur-absorbciuli daboloebiT;

- oqro xsnarebSi: DIBK eqstraqcia, atomur-ab-
sorbciuli daboloebiT;

- atomur-absorbciuli gansazRvra warmoebda 

xelsawyoze AAnalis 200-PerkinElmer.
oqros gamotutvis procesSi Tavisufali na-

triumis cianidis koncentracia isazRvreboda ti-

trimetruli meTodiT, xolo pH Hanna firmis xel-

sawyoze Microprocessor pH 211-is saSualebiT.

teqnologiuri sinjebis cianiduri gamotutvis 

Sedegebi mocemulia cxrilSi 1.

eqsperimentebis Sedegebidan Cans, rom balansiT ga-

mo-Tvlili saSualo Semcveloba tolia 2,556 gr/ -is 
da igi Zalze axloa qimiuri analiziT miRebul saSu-

alo SemcvelobasTan 2,42 gr/ . analizebis Sedegebis 

aseTi Tanxvedra oqros Zalze wvril da met-naklebad 

Tanabar Cawinwkvlaze miuTiTebs.

analizebis safuZvelze dadgenili iqna, rom 

yvela zemoT mocemuli sinji vargisia grovuli 

gamotutvisTvis. oqros amokrefis saSualo sidide 

Seadgens 73,98 %-s.
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Erogorc cxrilidan 1 Cans “boTlis testSi” 

yvelaze dabali Sedegi aCvena sinjma BN-T-15, rac 
SeiZleba masSi sulfiduri mineralebis arsebobiT 

SeiZleba yofiliyo gamowveuli, amitom am sinjSi 

ganisazRvra flotirebadi oqros Semcveloba [2]. 

flotacia Catarda naxazze 2 warmodgenili sqemis 

mixedviT, romlis Sedegebi mocemulia cxrilSi 2.

 
 
 
 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

nax. 2. teqnologiuri sinjis flotaciis sqema 
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nax. 2. teqnologiuri sinjis flotaciis sqema

cxrili 2

sinjis BN-T-15BN-T-15-is flotaciis Sedegebi

flotaciis produqtebi
produqtis masuri 

wili, %

oqros masuri wili, 

gr/t

oqros ganawileba 

(amokrefa) produqtebSi, %

1.

2.

qafis produqti

(koncentrati)

kudi

43,0

57,0

1,232

0,309

75,05

24,95

3. sawyisi 100 0,705 100,00

4. qimiuri

analiziT
- 0,773 -
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rogorc cxrilidan 1 Cans BN-T-15 sawyisi 
oqros 75 % flotirebadi saxiT aris. A

amrigad, bneli-xevis oqro polimetaluri 

madangamovlenis mcire laboratoriul-teqno-

logiuri sinjebis cianiduri gamotutvis – “boTlis 

testebis” Sedegebma aCvena, rom  BN-T-9, BN-T-11, 
BN-T-12, BN-T-13, BN-T-14 sinjebi miekuTvnebian 

advilad cianirebad madnebs, romelTa grovuli 

gamotutva SesaZlebelia oqros amokrefis saSualo 

maCvenebliT 77,85 %. sinji BN-T-15.  
sinji BN-T-15 oqros gamotutvis mxriv 

saSualod cianirebadia, amokrefa tolia 54,59 % 

- is. masSi sawyisi oqros 75 % aris floti-

rebadi saxiT, Tumca oqros koncentraciis xarisxi 

SAMKHARADZE I.
INITIAL ASSESSMENT OF CHARACTERISTICS 
OF GOLD LEACHING FROM MINERALIZATION 
TECHNOLOGICAL SAMPLES OF BNELI-KHEVI 
GOLD-CONTAINING DEPOSET («BOTTLE 
TEST»)

ANNOTATION: The paper presents a report 
on the main results of gold mining from six small 
laboratory-technological samples of gold-polymetallic 
ores. Studies have been conducted on six small 
laboratory-technological samples of gold-polymetallic 
mineralization. The work was performed using the 
standard method, namely: were tested on all six samples 
“bottle tests” and the flotation of one BN-T-15 sample 
and primary results of gold leaching from samples 
(“bottle test”) and one sample BN-T-15 flotation results 
are presented. The “bottle tests” established that all six 
samples BN-T-9; BN-T-11; BN-T-12; BN-T-13; BN-T-14; 
BN-T-15 are available for heap leaching. The average 
rate of extraction from all samples is 73,98  %. BN-T-15 
in the sample, from which it was recovered 54,59 % of 
initial gold by cyanidation, 75,05 % of gold is flotable.

KEY WORDS: “bottle test”; leaching; flotation; 
cyanation; reagents; gold; ore; extraction.

САМХАРАДЗЕ И.Ш.
ПЕРВИЧНАЯ ОЦЕНКА ПОКАЗАТЕЛЕЙ 
ВЫЩЕЛАЧИВАНИЯ ЗОЛОТА ИЗ 
ТЕХНОЛОГИЧЕСКИХ ОБРАЗЦОВ ЗОЛОТО-
СОДЕРЖАЩЕГО РУДНОГО МЕСТОРОЖ-
ДЕНИЯ БНЕЛИ-ХЕВИ (“БУТЫЛОЧНЫЙ ТЕСТ”)

АННОТАЦИЯ: В статье представлен отчет об 
основных результатах выщелачивания золота из 
шести небольших лабораторно-технологических 
образцов золота-полиметаллических руд. Работа 
выполнялась с использованием стандартного 
метода, а именно: на всех шести образцах было 
проведено тестирование “бутылочные тесты” и 
флотация одного образца BN-T-15. Представлены 
первые результаты образцов выщелачивания 
золота («бутылочный тест») и флотации BN-T-15 для 
одного образца. “Бутылочные тесты” показывают, 
что все шесть образцов, выщелачиваются: BN-
T-9, BN-T-11, BN-T-12, BN-T-13, BN-T-14, BN-T-15. 
Средний показатель извлечения из всех образцов 
составляет 73,93 %. В образце BN-T-15 из которого 
цианированием извлекается 54,59 % исходного 
золота, а 75,05 % золота является флотируемым.

КЛЮЧЕВЫЕ СЛОВА: “бутылочный тест”; 
выщелачивание; флотация; цианирование; 
реагенты; золото; руда; извлечение.

aRemateba 2-s.

eqvsive sinjis identuri madnebidan grovuli 

gamotutviT miRwevadi amokrefis maCvenebeli iqneba 

70 %-ze meti (73,98 %).
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saTavo satumbo sadguris teqnologiuri sqema hidroaeronar-
evebis momzadebisa da sadawneo milsaden magistralSi trans-
portirebisaTvis

anotaciaanotacia. . naSromSi ganxilulia saTavo sa-naSromSi ganxilulia saTavo sa-

tumbo sadguris teqnologiuri sqema hidroaero-tumbo sadguris teqnologiuri sqema hidroaero-

narevebis momzadebisa da sadawneo milsaden magis-narevebis momzadebisa da sadawneo milsaden magis-

tralSi transportirebisaTvis, romelic Seicavs tralSi transportirebisaTvis, romelic Seicavs 

hidroaeronarevis mosamzadebel daxSul moculobas, hidroaeronarevis mosamzadebel daxSul moculobas, 

masSi myari fxvieri masalebisa da wylis misawo-masSi myari fxvieri masalebisa da wylis misawo-

debel milebs saregulirebeli sakvalTebiT, agreTve debel milebs saregulirebeli sakvalTebiT, agreTve 

qveda nawilSi mierTebul tumbos Semwov miltuCTan qveda nawilSi mierTebul tumbos Semwov miltuCTan 

SemaerTebel mils, romelzec damontaJebulia uku-SemaerTebel mils, romelzec damontaJebulia uku-

sarqveli, sakvalTi da ZiriTadi parametrebis mniS-sarqveli, sakvalTi da ZiriTadi parametrebis mniS-

vnelobebis sazomi xelsawyoebi. amave nawilSi mi-vnelobebis sazomi xelsawyoebi. amave nawilSi mi-

erTebulia agreTve SekumSuli haeris misawodebeli erTebulia agreTve SekumSuli haeris misawodebeli 

mili masSi gamavali haeris siCqaris regulirebisaT-mili masSi gamavali haeris siCqaris regulirebisaT-

vis saWiro sakvalTiT da misi mniSvnelobis sazomi vis saWiro sakvalTiT da misi mniSvnelobis sazomi 

xelsawyoTi, xolo hidroaeronarevis mosamzadebeli xelsawyoTi, xolo hidroaeronarevis mosamzadebeli 

moculobis, saxuravTan mierTebulia mili wylisa moculobis, saxuravTan mierTebulia mili wylisa 

da myari fxvieri masalis misawodebeli miltuCebi da myari fxvieri masalis misawodebeli miltuCebi 

sakvalTebiT maTi raodenobis regulirebisaTvis. mis sakvalTebiT maTi raodenobis regulirebisaTvis. mis 
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daaxloebiT Sua nawilTan mierTebulia atmosferu-daaxloebiT Sua nawilTan mierTebulia atmosferu-

li haeris misawodebeli mili sakvalTiT misi mocu-li haeris misawodebeli mili sakvalTiT misi mocu-

lobis regulirebisaTvis.lobis regulirebisaTvis.

sakvanZo sityvebi:sakvanZo sityvebi:  satumbo sadguri; mil-satumbo sadguri; mil-

sadeni magistrali; hidroaeronarevi; mravalfaziani sadeni magistrali; hidroaeronarevi; mravalfaziani 

nakadi; koncentracia; optimaluri parametri; wnevis nakadi; koncentracia; optimaluri parametri; wnevis 

danakargi; teqnologiuri sqema.danakargi; teqnologiuri sqema.

sadawneo milsadenma hidrosatransporto sis-

temebma dResdReobiT farTo gavrceleba hpova sam-

Seneblo industriaSi, soflis meurneobaSi da sayo-

facxovrebo seqtoris praqtikulad yvela sferoSi, 

rac ganapiroba mTelma rigma upiratesobebma, ro-

melic mas gaaCnia transportis tradiciul saxe-

obebTan SedarebiT.

igi gamoiyeneba nebismieri myari fxvieri masa-

lebis hidrotransportirebisaTvis milsadenebiT 

praqtikulad nebismier manZilze.

transportis am saxeobis gamoyenebisas milsad-

enebSi xdeba praqtikulad samfaziani hidroaero-

narevis (myari fxvieri masalis nawilakebi + mzidi 

Txevadi masa myari fxvieri masalebis gadasatanad + 

wyalSi gauxsneli haeri, romelic mudam Tan axlavs 

(gars ekvris) myari masalis nawilakebs Txevad mzid 

masaSi gaxsnamde) trans-portireba. milsadenSi sam-

faziani hidroaronarebis transportireba racio-

naluri (optimaluri) parametrebiT damokidebu-

lia masSi Semavali (misi Semdgeni) calkeuli fa-

zebis konsistenciaze, rac ganapirobebs milsaden 

magistralSi wnevis danakargebis mniSvnelobas, 

Sesabamisad transportirebis manZils, transpor-

tirebuli myari fxvieri masalis raodenobas, mil-

sadeni magistralis gaswvriv ganviTarebul wnevebis 

mniSvnelobas da saboloo jamSi hidrosatranspor-

to sistemis teqnikur – ekonomikur maCveneblebs 

(efeqturobas).

aRniSnulidan gamomdinare, milsadeni hidrosa-

transporto sistemebis gaangariSebisa da dapro-

eqtebisas udidesi mniSvneloba eniWeba aRniSnuli 

parametrebis racionaluri mniSvnelobebis gansaz-

Rvras da maTi ganxorcielebisaTvis Sesabamisi te-

qnologiuri sqemebis damuSavebas, romelTa saSuale-

biT SesaZlebeli iqneba aRniSnuli parametrebis op-

timaluri mniSvnelobis regulireba da SenarCuneba 

milsadenebiT transportirebis mTel periodSi, 

anu uzrunvelyofili iqneba hidrosatransporto 

sistemis funqcionireba optimaluri mqk-iT.

ganxiluli sakiTxisadmi miZRvnili samecniero-

teqnikuri literaturisa da sapatento fondebis 

farTomasStabiani mimoxilvis safuZvelze Cvens 

mier dadgenilia, rom cnobilia mravali teqnolo-

giuri sqema hidronarevebis momzadebisa da sadaw-

neo hidrosatransporto sistemebis milsadenebiT 

hidrotransportirebisaTvis [1–3], magram arc erTi 

maTgani ar iTvaliswinebs zemoT xsenebuli hi-

droaeromeqanikuri parametrebis farTo masStabiT 

kompleqsurad regulirebas, amdenad isini naklebad 

efeqturni arian.

Cvens mier Sesrulebuli mimoxilvis safuZvel-

ze dadgenilia, rom Cven mier damuSavebul sqemasTan 

funqciuri daniSnulebiT yvelaze axlos dgas hi-

droaeronarevis milsadeniT transportirebis sqema, 

romelic Seicavs hidroaeronarevis momzadebisaTvis 

Ria moculobas, romelSic miewodeba myari fxvieri 

masala, wyali hidroaeronarevis momzadebisaTvis 

da tumbo misi sadawneo milsadenSi miwodebisaT-

vis. sityvierad naTqvamia agreTve, rom saWiroebis 

SemTxvevaSi hidronarevis misawodeblad SeiZleba 

gamoyenebuli iqnes SekumSuli haeric, magram kon-

struqciulad rogor unda ganxorcieldes igi 

araferia naTqvami [1].

aseT mowyobilobas gaaCnia naklovani mxareebi, 

romlebic uaryofiT gavlenas axdenen mis efeqtu-

rad da saimedod muSaobaze, radgan:

a) praqtikulad SezRudulia tumbos SemwovSi 

natbori wnevis regulireba, radgan hidroaeronar-

evis mosamzadebeli moculoba ar aris daxSuli, 

amdenad tumbos SemwovSi natboris simaRle Zalze 

mcirea;

b) mowyobilobas ar gaaCnia SekumSuli haeris 

moculobisa da wnevis regulirebis saSualeba;

g) sqemas ar gaaCnia saregulirebeli parame-

trebis mniSvnelobebis sazomi arc erTi mowyobi-

loba (xelsawyo).

yovelive zemoTaRniSnuli uaryofiTad aisaxeba 

mowyobilobis efeqturad gamoyenebaze.

Cvens mier SemoTavazebul teqnologiur sqe-

maSi hidroaeronarevebis momzadebisa da sadawneo 

hidrosatransporto sistemebis milsadenebiT hi-

drotransportirebisaTvis srulad aRmofxvrilia 

analogebisaTvis damaxasiaTebeli naklovani mxaree-

bi, rac iZleva saSualebas mniSvnelovnad gaizar-

dos misi praqtikaSi gamoyenebis diapazoni da efeq-

turoba imiT, rom centridanuli tumbos Semwovi 

miltuCi Semwovi milis saSualebiT romelzec da-

montaJebulia ukusarqveli, sakvalTi da ZiriTadi 

parametrebis mniSvnelobebis sazomi xelsawyoebi, 

mierTebulia daxSuli moculobis qveda nawilT-

an, sadac mierTebulia agreTve SekumSuli haeris 

misawodebeli mili masSi gamavali haeris siCqa-

ris regulirebisaTvis saWiro sakvalTiT da misi 

mniSvnelobis sazomi xelsawyoebiT, mis saxuravTan 

mierTebulia mili wylis misawodeblad da myari 

fxvieri masalis nawilakebis misawodebeli miltu-

Ci sakvalTebiT maTi raodenobis regulirebisaTvis, 

xolo mis daaxloebiT Sua nawilTan mierTebulia 

atmosferuli haeris misawodebeli mili sakvalTiT 

misi moculobis (raodenobis) regulirebisaTvis.

aseTi Sesruleba saSualebas iZleva hidrosa-

transporto sistema praqtikulad eqspluataciis 

mTel periodSi muSaobdes optimaluri parame-

trebiT, rac uzrunvelyofs mis maRalefeqturobas 

maRali margi qmedebis koeficientiT da Sesabamisad 

maRal teqnikur-ekonomikur maCveneblebs, raSic md-

gomareobs misi universaluroba - eqspluataciis 
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mTel periodSi miiRweva sadawneo hidrosatrans-

porto sistemis nebismier SesaZlo da dasaSveb re-

JimSi funqcionireba optimaluri teqnikur-ekonomi-

kuri maCveneblebiT.

Cvens mier damuSavebuli teqnologiuri sqema 

hidroaeronarevebis momzadebisa da sadawneo hi-

drosatransporto sistemebis milsadenebiT hidro-

transportirebisaTvis warmodgenilia naxazze 1, 

romelzec igi mocemulia WrilSi. 

hidroaeronarevebis momzadebisa da sadawneo hi-

drosatransporto sistemebis milsadenebiT^hidro-

transportirebisaTvis teqnologiuri sqemis funq-

cionirebis (muSaobis) principis ufro detalurad 

(dawvrilebiT) aRwera ar migvaCnia mizanSewonilad, 

radgan igi savsebiT naTelia calkeuli Semadgeneli 

kvanZebis da detalebis sqemaSi ganlagebis adgilis 

da maTi funqciuri daniSnulebidan gamomdinare.

 
nax. 1. saTavo satumbo sadguris teqnologiuri sqema hidroaeronarevebis momzadebisa da sadawneo milsaden nax. 1. saTavo satumbo sadguris teqnologiuri sqema hidroaeronarevebis momzadebisa da sadawneo milsaden 

magistralSi hidrotransportirebisaTvis: 1 – hidroaeronarevis mosamzadebeli daxSuli moculoba; 2 - magistralSi hidrotransportirebisaTvis: 1 – hidroaeronarevis mosamzadebeli daxSuli moculoba; 2 - 

miltuCi myari fxvieri masalis misawodeblad; 3 – sakvalTi myari fxvieri masalis misawodebeli raodeno-miltuCi myari fxvieri masalis misawodeblad; 3 – sakvalTi myari fxvieri masalis misawodebeli raodeno-

bis regulirebisaTvis; 4 – mili wylis misawodeblad; 5 – sakvalTi wylis misawodebeli raodenobis regu-bis regulirebisaTvis; 4 – mili wylis misawodeblad; 5 – sakvalTi wylis misawodebeli raodenobis regu-

lirebisaTvis; 6 – mili  atmosferuli haeris misawodeblad; 7 – sakvalTi atmosferuli haeris raodenobis lirebisaTvis; 6 – mili  atmosferuli haeris misawodeblad; 7 – sakvalTi atmosferuli haeris raodenobis 

regulirebisaTvis; 8 – mili SekumSuli haeris misawodeblad; 9 – sakvalTi SekumSuli haeris raodenobis regulirebisaTvis; 8 – mili SekumSuli haeris misawodeblad; 9 – sakvalTi SekumSuli haeris raodenobis 

regulirebisaTvis; 10 - anemometri hidroaeronarevis mosamzadebul daxSul moculobaSi miwodebuli Sekum-regulirebisaTvis; 10 - anemometri hidroaeronarevis mosamzadebul daxSul moculobaSi miwodebuli Sekum-

Suli haeris siCqaris gasazomad; 11 – milyelebi SekumSuli haeris misawodebeli milis hidroaeronarevis Suli haeris siCqaris gasazomad; 11 – milyelebi SekumSuli haeris misawodebeli milis hidroaeronarevis 

mosamzadebel daxSul moculobasTan SeerTebisaTvis; 12 – sakvalTi SekumSuli haeris hidroaeronarevis mosamzadebel daxSul moculobasTan SeerTebisaTvis; 12 – sakvalTi SekumSuli haeris hidroaeronarevis 

mosamzadebel daxSul moculobaSi misawodebeli raodenobis regulirebisaTvis; 13 – centridanuli tumbos mosamzadebel daxSul moculobaSi misawodebeli raodenobis regulirebisaTvis; 13 – centridanuli tumbos 

Semwovi mili, romelic mierTebulia hidroaeronarevebis mosamzadebeli daxSuli moculobis qveda nawil-Semwovi mili, romelic mierTebulia hidroaeronarevebis mosamzadebeli daxSuli moculobis qveda nawil-

Tan; 14 – centridanuli tumbos Semwov milze damontaJebuli sakvalTi; 15 – centridanuli tumbos Semwov Tan; 14 – centridanuli tumbos Semwov milze damontaJebuli sakvalTi; 15 – centridanuli tumbos Semwov 

milze damontaJebuli ukusarqveli; 16 – wnevis vardnilis sazomi diferencialur manometri; 17 – wnevis milze damontaJebuli ukusarqveli; 16 – wnevis vardnilis sazomi diferencialur manometri; 17 – wnevis 

sazomi zambariani manometrebi; 18 – centridanuli gruntis tumbo; 19 – centridanuli gruntis tumbos sazomi zambariani manometrebi; 18 – centridanuli gruntis tumbo; 19 – centridanuli gruntis tumbos 

eleqtroZrava; 20 – saWirxni milyeli hidroaeronarevis sadawneo milsadenSi transportirebisaTvis (mi-eleqtroZrava; 20 – saWirxni milyeli hidroaeronarevis sadawneo milsadenSi transportirebisaTvis (mi-

wodebisaTvis)
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misi universaluroba mdgomareobs SemdegSi:

igi warmatebiT SeiZleba ganxorcielebuli iqnes 

rogorc erTsafexurian, aseve mravalsafexurian 

milsaden hidrosatransporto sistemebSi;

igi warmatebiT SeiZleba ganxorcielebuli iqnes 

saTavo satumbo danadgaris rogorc Sewovaze, 

aseve natboriT muSaobisas;

igi saSualebas iZleva martivad da saimedod 

iqnes ganxorcielebuli analogiuri sisteme-bis 

reJimebis regulireba milsadenebSi transpor-

tirebuli hidroaeronarevebisaTvis niSandoblivi 

(damaxasiaTebeli) hidrodinamikuri parametrebis 

(hidroaeronarevis moZraobis siCqare, misi 

nakadis saerTo konsistencia, masSi Semavali 

calkeuli fazis (mzidi Txevadi fazis, myari 

fxvieri nawilakebis, wyalSi gauxsneli haeris 

konsistencia), mniSvnelobebidan damokidebuli 

milsadenSi da saerTod sistemaSi muSaobis 

reJimebis formireba (srulad Setivtivebuli, 

nawilobriv daleqili, daleqili);

saWiroebis SemTxvevaSi, nebismier diapazonSi 

SeiZleba hidroaeronarevSi Semavali calkeuli 

fazebis da fraqciebis regulireba; 

SesaZleblobas iZleva gamoTvlili iqnes 

tumboebis, milsadenebis, samilsadeno armatu-

ris hidroabraziuli cveTa da misgan damo-

kidebulebiT maTi eqspluataciis vada (xangam-

Zleoba);

SesaZleblobas iZleva ganisazRvros wyalSi 

gauxsneli haeris dasaSvebi moculoba (raode-

noba), romelic dadebiT gavlenas axdens

gardamavali reJimebis dros wnevis nazardis 

Semcirebaze, amdenad am parametris mniSvnelobis 

regulirebac Zalze dadebiTi faqtoria, radgan 

sadawneo hidrosatransporto sistemebSi xSirad, 

eqspluataciis specifikidan gamomdinare, adgili 

aqvs wnevebis pulsacias gazrdili wneviT, rac 

uaryofiT gavlenas axdens sistemis teqnikur-eko-

nomikur maCveneblebze. hidroaeronarevSi haeris 

konsistenciis cvalebadobiT racionalur farg-

lebSi SeiZleba miRweuli iqnes wnevebis dempfireba 

dasaSveb farglebSi mocemuli hidrosatransporto 

sistemisaTvis da Tavidan acilebuli arasasurveli 

procesebis ganviTareba.

Cvens mier damuSavebuli teqnologiuri sqemis 

siaxle, sargeblianoba da efeqturoba dadasture-

bulia patentiT gamogonebaze [4].
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MAKHARADZE L., STERIAKOVA S., 
NASKIDASHVILI Sh. 
TECHNOLOGICAL SCHEME OF THE HEAD 
PUMPING STATION FOR PREPARATION 
OF HYDRO AIR-FUEL MIXTURES AND 
TRANSPORTATION THROUGH THE PRESSURE 
MAIN PIPELINE

ANNOTATION:  The paper addresses the techno-
logical scheme of the head pump station for prepa-
ration of hydro air-fuel mixtures and transportation 
through the pressure main pipeline which contains 
the sealed container for preparation of hydro air-fuel 
mixtures, the pipes for supply of solid loose materials 
and water to it with regulating valves, as well as the pipe 
connecting to the suction flange of the pump connect-
ed in the lower part on which back valve, valve and the 

main parameter value gauging devices are installed. A 
pipe for supply of compressed air is also connected in 
the same part by the valve required for regulation of 
velocity of air passing through it and its value gauging 
device, while a pipe for supply of water and solid loose 
material with valves for regulation of the amount of 
flanges is connected to the cover of the container for 
preparation of hydro air-fuel mixtures. A pipe for sup-
ply of ambient air is connected to its middle part with 
a valve for regulation of its volume. 

 
KEY WORDS: pump stations; main gas pipeline; 

hydro air-fuel mixture; multi-phase flow; concentration; 
with optimal parameters; pressure loss; technological 
scheme.  
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МАХАРАДЗЕ Л.И., СТЕРЯКОВА С.И., 
НАСКИДАШВИЛИ Ш.Дж.
ТЕХНОЛОГИЧЕСКАЯ СХЕМА ГОЛОВНОЙ 
НАСОСНОЙ СТАНЦИИ ДЛЯ ПОДГОТОВКИ И 
ТРАНСПОРТИРОВАНИЯ ГИДРОАЭРОСМЕСЕЙ 
ПО НАПОРНОЙ ТРУБОПРОВОДНОЙ 
МАГИСТРАЛИ

АННОТАЦИЯ: В статье рассмотрена техноло-
гическая схема головной насосной станции для 
подготовки и транспортирования гидроаэросме-
сей по напорной трубопроводной магистрали, 
которая содержит герметический объем для под-
готовки гидроаэросмеси, трубопроводы для пода-
чи в нем твердых сыпучих материалов регулиро-
вочными задвижками, а также в нижней его части 
присоединенный трубопровод для соединения с 
всасывающим патрубком насоса, на котором смон-
тированы обратный клапан, задвижка и приборы 

для определения значений основных параметров. 
В этой же части присоединен трубопровод для по-
дачи в нем сжатого воздуха, на котором смонтиро-
вана задвижка для регулирования объема воздуха, 
а также прибор для определения объема впуска-
емого воздуха. К крышке герметического объема 
присоединены патрубки для впуска в нем воды и 
твердых сыпучих материалов, на которых установ-
лены задвижки для регулирования объемов этих 
материалов. Примерно к средней части этого объ-
ема присоединен трубопровод для впуска атмос-
ферного воздуха и смонтированная на нем задвиж-
ка для регулирования его объема.

КЛЮЧЕВЫЕ СЛОВА: насосная станция; трубо-
проводная магистраль; гидросмесь; многофазный 
поток; концентрация; оптимальный параметр; по-
тери напора; технологическая схема.

uak 622 . 647 . 2 

akad.  doqtori n. molodini, akad. doqtori r. molodini, 
akad. doqtori n. jiqia    

lenturi konveierebis vakuum-doluri amZravebis muSaobis 
xarisxisa da saimedoobis Sefaseba

anotaciaanotacia. naSromSi ganxilulia warmoe-. naSromSi ganxilulia warmoe-

baSi cnobili  lenturi konveierebis Cveulebrivi, baSi cnobili  lenturi konveierebis Cveulebrivi, 

tradiciuli da specialuri xaxunis doluri amZ-

ravebis muSaobis xarisxis da saimedoobis Sefasebis ravebis muSaobis xarisxis da saimedoobis Sefasebis 

Sedegebi. miRebulia, rom upiratesoba eniWeba erT-Sedegebi. miRebulia, rom upiratesoba eniWeba erT-

doliani vakuum-amZravebiT momuSave lentur doliani vakuum-amZravebiT momuSave lentur konvei-konvei-

erebs. es erebs. es konveirebi gansxvavebiT sxva specialuri da 

mravalamZrav  amZrav  doliani danadgarebisagan xasiaTdebiandanadgarebisagan xasiaTdebian 

upiratesi monacemebiT: vakuum - amZravis didi da sa-upiratesi monacemebiT: vakuum - amZravis didi da sa-

kuTari wevis faqtoris gamo amZravebis gabarituli kuTari wevis faqtoris gamo amZravebis gabarituli 

zomebisa da sakonveiero dgaris metalSemcvelobis zomebisa da sakonveiero dgaris metalSemcvelobis 

simciriT; mcire sawyisi daWimulobisa da umniS-

vnelo niSancvladi  datvirTvis gamo SedarebiT nak-vnelo niSancvladi  datvirTvis gamo SedarebiT nak-

lebi Rirebulebisa da gaglejvaze susti simtkicis lebi Rirebulebisa da gaglejvaze susti simtkicis 

sakonveiero lentis samsaxuris didi resursiT.

sakvanZo sityvebi:sakvanZo sityvebi: sakuTari wevis faqto-sakuTari wevis faqto-

ri; SedarebiTi simSvidis rkali; drekadi srialis ri; SedarebiTi simSvidis rkali; drekadi srialis 

rkali; rgoluri Wvrite; vakuum-doli; avtonomi-

uri vakuum meqanizmi; metalSemcveloba; sakontaqto uri vakuum meqanizmi; metalSemcveloba; sakontaqto 

zedapiri; amZravi sadguri.

lenturi konveierebis konstruqciuli  da saa-

ngariSo sqemebis Sedgenisa da Semdgomi maTi sae-

qspluatacio analizi uCvenebs, rom dRevandeli mo-

nacemebiT, upiratesoba unda mieniWos erTdoliani 

amZravebiT momuSave lentur konveierebs [1]. es 

danagarebi gansxvavebiT mraval amZravdoliani dan-

adgarebisagan xasiaTdebian Semdegi upiratesi mona-

cemebiT: mniSvnelovnad mcirea sakonveiero dgaris 

metalSemcveloba, kompaqturia amZravisM gabaritu-

li zomebiT, didia wevis faqtori da sakonveiero 

lentis resursi samsaxuris vadis mixedviT. aRniS-

nulidan gamomdinare metad aqtualuria maRali 

xarisxisa da saimedoobis mqone didi wevis faq-

toriani erTdoliani kompaqturi amZravisASeqmnis 

mcdeloba.

wevis faqtorisa da wevis Zalebis gazrdis 

erT-erT mimarTulebas warmoadgens sakontaqto 

zedpirebze kuTri Zalvis gazrdis meTodebi, 

romelTagan erTaderT maRal (da amasTan sakuTar) 

wevis faqtorian amZravs e.w.  (avm-
avtonomiur vakuum meqanizmebiani) tipis vakuum-

doluri amZravebi warmoadgens. 

amZravebis xarisxobrivi da muSaobaSi imediani 

maCveneblebis analizisaTvis, vadgenT Cveulebriv 

tradiciul xaxunis amZravian da warmoebaSi cnobil 

da gamocdil  lenturi konveierebis matricas 

(6x8), romlis monacemTa mixedviT vsazRvravT 

saukeTeso maCveneblians, Semdgom -avmd tipis 

vakuum-dolur amZravebs vaerTianebT erTdoliani 

amZravebis jgufSi da vsazRvravT yvela amZravis 

gaTvaliswinebiT vakuumdoliani amZravis  upirates 

monacemebs.

 xarisxiani da imediani  muSaobis monacemebis 

gansazRvra TiToeuli konveierisaTvis xdeba war-

modgenili (1) gamosaxulebis [2] saSualebiT
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xarisxisa da saimedoobis ganzogadoebuli maCvene-

belis saZiebo amocanis amoxsnisaTvis, matlabi pro-

gramis saSualebiT kompiuterSi Segvyavs amZravis 

parametrebi, matrica (6X8)-s saxiT, sadac 6–parame-

trebis rixvia, 8 ki_Sesafasebeli sakonveiero dan-

adgarebis amZravi sadgurebis ricxvi.Aaseve Segvyavs 

TviToeuli konveieris fundamentaluri kriteriumi, 

romelic iangariSeba formuliT 
i
=QxL tkm/ sT, sa-

dac Q – Sesafasebeli danadgaris mwarmoebluro-

baa; xolo  L-misi dgaris sigrZe.
kompiuteruli gaangariSebis Sedegad TiToeuli 

danadgarisaTvis vRebulobT Kij- erTeulovani maC-

veneblis xarisxis dones xarisxisa da saimedoobis 
ganzogadoebul Ki-maCvenebels, romelic mogvyavs 

cxril 1-is saxiT.

j=1

n n

ij ij ij
i=1 i=1

i n

ij

n K K -K
K =

n-1 K
,                        (1)

sadac Ki-lenturi konveierebis TiToeuli amZ-

ravis xarisxisa da imediani muSaobis ganzogadoe-

buli done; Kij-erTeulovani maCveneblis xarisxis 

done;  n - Sesafasebeli parametris ricxvi.

horizontalur dgariani, erTamZravdoliani 

lenturi konveierebis parametrebi SevarCieT 

saswavlo-sacnobaro literaturis cxrilebidan,Ees 

parametrebia: N–1PamZravis dadgmuli simZlavre; 

G-2PamZravi sadguris wona; S
g
-3 sakonveiero 

lentis simtkice gaglejvaze; V-4 amZravi sadguris 

gabaritebi; D-5amZravi dolis diametri; e -

6PamZravi sadguris wevis faqtori.

yvela SerCeuli parametris zrda, garda e  
wevis 

faqtorisa, iwvevs  Ki-xarisxisa da saimedoobis 

ganzogadoebuli maCvenebelis Semcirebas. e -

amZravi sadguris wevis faqtoris zrda ki iwvevs 

Ki-xarisxisa da saimedoobis ganzogadoebuli 

maCvenebelis zrdas, amitom wevis faqtoris 

mniSvneloba Segvaqvs rogorc Sebrunebuli sidide.

lenturi konveierebis amZravi sadguris 

                                                           matrica (6X8)                                                           matrica (6X8)

# P1 P2 P3 P4 P5 P6
1-8
, tkm/sT

1.
90 29,75 32 50,4 0,8 0,67 320

2.
180 135 36 29 0,8 0,67 630

3.
40 32 26,5 131 0,5 0,67 270

4.
100 50 37 58 0,8 0,458 578

5.
100 120 35 62 0,63 0,67 672

6.
200 150 42 79 0,63 0,67 285

7.
500 250 120 172 0,8 0,67 570

8
500 250 120 160 0,8 0,67 630
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 cxrili 1

xarisxisa da saimedoobis erTeulovani da ganzogadoebuli maCveneblebi

konveieris 

modeli

xarisxisa da saimedoobis erTeulovani maCvenebeli xarisxisa da 

saimedoobis 

ganzogado-

ebuli maCvene-

beli

Ki

amZravis 

simZlav-

reze

Ki1

lentis 

gaglejvis 

simtkiceze

Ki,2

amZravi 

sadguris 

wonaze

Ki,3

amZravis 

gabaritebze 

Ki,4

amZravi 

dolis 

diametris 

mixedviT

Ki,5

wevis 

faqtoris 

mixedviT

Ki,6

K  1
5

0,528 1,000 0,520 0,280 0,375 0,477 0,534

-260 0,528 0,429 0,912 1,000 0,780 0,911 0,774

1 -80 1,000 0,770 0,530 0,093 0,510 0,400 0,565

1 100 0,560 0,696 0,532 0,290 0,144 0,820 0,559

1 -100 1,000 0,515 1,000 0,496 1,000 1,000 0,829

1 -100 0,210 0,114 0,350 0.184 0,420 0,424 0,298

2 -100 0,168 0,210 0,290 0,160 0,660 0,580 0,358

2 -100 0,186 0,202 0,270 0,160 0,775 0,990 0,446

cxrili 1–is mixedviT 1 -100 danadgarisaTvis 

vRebulobT yvelaze maRali xarisxisa da saimedoobis 

ganzogadoebul maCvenebels Ki = 0,829, amasTan 6 

monacemidan 4 warmoadgens etalonurs–bazisurs; 

amitom 1 -100 danadgaris Cveulebrivi xaxunis 

amZravs vcvliT  misi Sesabamisi geometriuli para-

metrebis mqone vakuumdoliT da mas vaniWebT axal 

saxelwodebas 100.

miRebuli 100–Tvis vangariSobT amZravis 

wevis faqtors  [2]

  

 

             

               

n
- - t(k-1)

k=1

S pRB=e 1-e e -1
S SC

sw

C

                          (2) 

sadac p - avtonomiuri vakuummeqanizmebiT Seqmnili vakuumis (gauxSoebis) sidideAamZravis rgolur WvriteSi, 

dkn /sm2.; á -dolze lentis Semoxvevis kuTxe, rad; B - dolis sigane, sm; t -dolis rkalis centraluri 

kuTxe rad; - ganivi kiloebis kuTxuri biji, rad; R – amZravi dolis radiusi, sm; S
sw 
- lentis daWimuloba 

dolze swrafobis wertilSi; S
C
 - lentis daWimuloba dolidan Camoqanebis wertilSi; k –muSa ganivi 

kilos nomeri lentis qveS

kvlevis Sedegebis mixedviT miviReT, rom 

vakuumamZravebis racionaluri gamoyenebis zRvars 

warmoadgens lentis sawyisi daWimulobis cvlileba 

zRvrebSi S
C =

 pRB
-dan
 - 2pRB

-mde
 ;

Tu miviRebT, rom S
C =
1,5 pRB, maSin parametrebisas:

p = 0,9 dkn/sm2, R=31,5 sm, B =100 sm,  100 

– Tvis,

S
C
=1,5 X 0,9 X 31,5 X 100 = 4252  dkn.

am dros amZravis, Catarebuli kvlevebis [1,3] 

mixedviT wevis faqtori toli iqneba 9,2-is.  

Sesabamisad lentis daWimuloba swrafobis wertilSi 

S
sw
=S

C
 e =4252 X 9,2=39118 dkn;

ganviTarebuli wevis Zala ki

F FF= S
sw
 - S

C
=39118 – 4252=34866 dkn;

maSin amZravis simZlavre, rodesac lentis siCqare=1,6 

m/wm;

N=F/102 =34866 1,6/102x0,85=643kvt;
miRebuli wevis Zalis mixedviT sakonveiero dgaris 

SesaZlo sigrZe

L=F /1,1(q+2q
l
+q

g
+q

g
) =34866/1,1 (73 +2x12,5+25+8,5)

X0,03=8052 m;

q=Q/3,6v=420/3,6 1,6=73 dkn/m – sakonveiero dgaris 

grZivi datvirTva;

ql-12,5 dkn/m – erTi grZivi metri lentis wona;      

q’
g= 
25 dkn/m gorgolaWsayrdenebis mbrunavi nawilebis 

wona konvveieris datvirTuli Stos erT grZiv 

metrze;

q’’
g
-8,5 dkn/m gorgolaWsayrdenebis mbrunavi 

nawilebis wona konvveieris carieli Stos erT 

grZiv metrze;         

=0,03 gorgolaWsayrdenebis brunvis winaRobis 

koeficienti.



81 samTo Jurnali, #1(42), 2019

samTo manqanebi - ГОРНЫЕ МАШИНЫ - MINING CARS

                                                     matrica (6X9)                                                     matrica (6X9)

# P1 P2 P3 P4 P5 P6 1-9,t
km/sT

1. 90 29,75 32 50,4 0,8 0,67 320

2. 180 135 36 29 0,8 0,67 630

3. 40 32 26 131 0,5 0,67 270

4. 100 50 37 58 0,8 0,458 378

5. 100 120 35 62 0,63 0,67 672

6. 200 150 42 79 0,63 0,67 285

7. 500 250 120 172 0,8 0,67 570

8. 500 250 120 160 0,8 0,67 630

9. 500 120 110 160 0,63 0,102 2100

                                                             cxrili 2                                                             cxrili 2

xarisxisa da saimedoobis erTeulovani da ganzogadoebuli maCveneblebi

konveieris 

modeli

xarisxisa da saimedoobis erTeulovani maCvenebeli xarisxisa da 

saimedoobis 

ganzogadoe-

buli 

maCvenebeli

         Ki

amZravis 

simZlav-

reze

Ki1

lentis 

gaglejvis 

simtkiceze

Ki,2

amZravi 

sadguris 

wonaze

Ki,3

amZravis 

gabari-

tebze 

Ki,4

amZravi 

dolis 

diametris 

mixedviT

Ki,5

wevis 

faqtoris 

mixedviT

      Ki,6

K  15 0,528 0,61 0,52 0,28 0,188 0,022 0,37

-260 0,528 0,266 0,912 1,000 0,376 0,045 0,54

1 -80 1,000 0,483 0,530 0,093 0,250 0,019 0,41

1 100 0,560 0,431 0,530 0,290 0,222 0,039 0,35

1 -100 1,000 0,319 1,000 0,496 1,505 0,049 0,58

1 -100 0,210 0,108 0,350 0.184 0,162 0,020 0,17

2 -100 0,168 0,181 0,290 0,160 0,335 0,020 0,19

2 -100 0,186 0,143 0,270 0,160 0,015 0,045 0,14

100 0,621 1,000 0,994 0,592 1,000 1,000 0,87

samecniero progresis mimdinareobis anal-

izi naTlad uCvenebs, rom mecnierebis ganviTarebis 

maRali xarisxiT uzrunvelyofa yvelaze metad 

vlindeba praqtikuli samuSaoebis Sesrulebisas.Ees 

mTeli sisavsiT exeba vakuumSi xaxunis procesis 

Seswavlasac, Sesrulebuli samuSaoebis mixedviT, 

mTeli msoflios maStabiT; am mimarTulebiT 1960 

wlamde  gamoqveynebuli iyo ara umetes xuTi-eqv-

si kvleviTi samuSao.Uukanasknel wlebSi ki mTels 

msoflioSi aRiniSneba  gacxovelebuli interesi am 

mimarTulebis kvlevebSi.Ees yvelaferi gamowveulia 

axali teqnikis SeqmniT da misi imediani muSao-

bis uzrunvelmyofi xaxunis kvanZebis damuSavebiT.

am problemis mimarT interesi dRiTi dRe izrdeba, 

zustdeba uzrunvelyofis meTodebi da analizi uke-

Tdeba arsebulis mimarT siaxleebis upiratesobebs. 

tribologia (britaneTis departamentis mixedviT), 

tribonika, triboteqnika, tribometria, tribomeqanika, 

tribofizika, triboqimia da a.S. ai, CamonaTvalTa 

is daaxlovebiTi nusxa, romelic swavlobs xaxunis 

kvanZebis sakontaqto zedapirebis cveTis, SezeTvis 

da xaxunis (CaWidebis) koeficientis regulirebis 

sakiTxebs. Cveni kvlevebis mixedviT [1,3] petrov-Ju-

kovskis klasikuri Teoriis Sesabamisad Sedgenili 
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epiura SeiZleba warmovadginoT nax. 1-ze naCvene-

bi gamosaxulebis saxiT, risTvisac saWiro iqneba 

vakuum-amZravis sakontaqto rgolur WvriteSi. 

SedarebiTi simSvidisa 
S.s.

 da drekadi srialis 

d.s
 rkalebze programulad vareguliroT vakuu-

misa da adheziuri CaWidebis koeficientis mniSvn-

elobebi.

nax. 1. lentis daWimulobis epiura

aRniSnuli RonisZieba Seamcirebs (danadgaris 

gadatvirTvis reJimSi muSaobisas) an srulad 

likvidacias gaukeTebs (danadgaris normalur re-

JimSi muSaobisas) drekadi srialis im aucilebel 

faqts, romelic dRevandel sinamdvileSic garegani 

xaxuniT wevis Zalebis realizaciis ucilobeli 

Tanamgzavria. rogorc naSromis dasawyisSi aRvniS-

neT, es movlena mogvcems konveierebis eqspluata-

ciiT da misi mSeneblobiT dakavebul sawarmoebSic 

did ekonomiur efeqts.
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МОЛОДИНИ Н.Ш.,  МОЛОДИНИ  Р. Н., 
ДЖИКИЯ Н.Э.
ОЦЕНКА  НАДЕЖНОСТИ И КАЧЕСТВА 
РАБОТЫ ВАКУУМ-ПРИВОДА ЛЕНТОЧНОГО 
КОНВЕЙЕРА

АННОТАЦИЯ: В работе дается итоги оценки 
работы  в производстве известных обыкновенных, 
традиционных и специальных барабанных приво-
дов трения ленточных конвейеров. Принято, что 
преимущество принадлежит ленточным конвейе-
рам,  работающим на один барабанных вакуум-при-
водах. Эти конвейеры обладают преимуществен-
ными показателями. В связи большого тягового 
фактора  обладают меньшими габаритами привода 
н малыми металоемкостяями конвейерного става.  
Из-за малого предварительного натяжения и не-
значительной знакопеременной нагрузки конвей-
ерные ленты наименьшей  разрывной прочности 
и стоимости, обладают  большими рессурсами сро-
ка службы.

КЛЮЧЕВЫЕ СЛОВА: фактор собственной 
тяги; дуга сравнительного покоя;  дуга упругого 
скольжения; кольцевой щель; вакуум-барабан; ав-
тономный вакуум механизм; металоемкость; кон-
тактная поверхность; приводная станция.

MOLODINI  N.,   MOLODINI R.,   JIKIA. N.
ASSESSMENT OF RELIABILITY AND 
QUALITY OF WORK VACUUM  DRIVE  
OF BELT CONVEYOR

 ANNOTATION: The article presents the results 
of evaluations of workability of well-known traditional 
and special friction drum drives of belt conveyors. The 
single-drum vacuum drives have advantage over to 
traditional belt conveyors. These conveyors with respect 
to the rest have preferential indices: In connection 
with the large own traction factor, they have smaller 
dimensions of the drive; because of this the belt 
conveyor has smaller intensity of metal content then 
casual belt conveyor; Because of the small preliminary 
tension and the insignificant alternating stress of belt, 
the conveyor with vacuum-drive is possible construct 
with belts of simple structure, that gives significant 
cost-effective and have long service life.

KEY WORDS: own traction factor; arc of relative 
calmness; arc of elastic slipping; ring crevice; vacuum 
drum; self-creative vacuum mechanism; intensity of 
metal content; contact surface; drive station.
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anotaciaanotacia. naSromi eZRvneba geologiuri xa-. naSromi eZRvneba geologiuri xa-

siaTis garTulebebis gamomwvevi mizezebis kvlevas 

manavis M13 M13 Semfasebel WaburRilSi (sagarejos Semfasebel WaburRilSi (sagarejos 

raioni). lulis Seviwroebis, kedlebis Camongrevis, raioni). lulis Seviwroebis, kedlebis Camongrevis, 

agreTve fluidebis gamovlenis da sarecxi siTxis agreTve fluidebis gamovlenis da sarecxi siTxis 

STanTqmis TiTqmis permanentulma SemTxvevebma bev-STanTqmis TiTqmis permanentulma SemTxvevebma bev-

rjer gamoiwvia saburRi instrumentis moZraobis rjer gamoiwvia saburRi instrumentis moZraobis 

unaris dakargva, ramac saboloo angariSiT (teqni-unaris dakargva, ramac saboloo angariSiT (teqni-

kuri saxis garTulebebTan erTad), ganapiroba bur-kuri saxis garTulebebTan erTad), ganapiroba bur-

Rvis Sewyveta da WaburRilis dakonserveba. aRniS-Rvis Sewyveta da WaburRilis dakonserveba. aRniS-

nuli garTulebebi ZiriTadad gamowveulia raionis 

geologiuri agebulebis TaviseburebebiT, romelTagan geologiuri agebulebis TaviseburebebiT, romelTagan 

mniSvnelovania: plastikuri Tixuri qanebis, maT Soris mniSvnelovania: plastikuri Tixuri qanebis, maT Soris 

bentonitebis Semcveli mZlavri dastebis (>2 km-ze) 

arseboba geologiur WrilSi, alevro-pelituri qa-arseboba geologiur WrilSi, alevro-pelituri qa-

nebis Rrmad daZirva (2-4 km), maTi intensiuri dan-nebis Rrmad daZirva (2-4 km), maTi intensiuri dan-

aoWeba, teqtonikuri rRvevebis xSiri qselis ganvi-aoWeba, teqtonikuri rRvevebis xSiri qselis ganvi-

Tareba da, rogorc Sedegi, anomalurad maRali fenis Tareba da, rogorc Sedegi, anomalurad maRali fenis 

wnevis zonis Camoyalibeba. burRvisa da geologiuri wnevis zonis Camoyalibeba. burRvisa da geologiuri 

monacemebis analizis safuZvelze M13 WaburRilis, 13 WaburRilis, 

saerTod ki manavis farTobis geologiur WrilSi saerTod ki manavis farTobis geologiur WrilSi 

SeiZleba gamoiyos fenis wnevis ganawilebis Semdegi SeiZleba gamoiyos fenis wnevis ganawilebis Semdegi 

(gasaSualebuli) intervalebi: 0 - 1900 m_qanebis (gasaSualebuli) intervalebi: 0 - 1900 m_qanebis 

normaluri SemWidroebis zona; 1900 - 2200 m_gar-normaluri SemWidroebis zona; 1900 - 2200 m_gar-

damavali zona; 2200- 4100 m_anomalurad maRali damavali zona; 2200- 4100 m_anomalurad maRali 

fenis wnevis (amfw-s) zona; 4100 -5000 m da ufro fenis wnevis (amfw-s) zona; 4100 -5000 m da ufro 

Rrmad_kvlav qanebis normaluri SemWidroebis zona.

sakvanZo sityvebi:sakvanZo sityvebi: anomalurad  maRali fe-anomalurad  maRali fe-

nis wneva; bentonituri Tixa; burRva; zeWimva; zona;nis wneva; bentonituri Tixa; burRva; zeWimva; zona;  

Tixuri qanebi; saburRi instrumenti; teqtonikuri Tixuri qanebi; saburRi instrumenti; teqtonikuri 

rRveva; CaWera.

Sesavali
carcul-paleogenuri naleqebiT agebuli mana-

vis damarxuli anticlini moiazreba im upirveles 

struqturaTa Soris, romlebsac ukavSirdeba navTo-

bis da gazis axali sabadoebis Ziebisa da aTvisebis 

perspeqtivebi aRmosavleT saqarTveloSi [1]. naxevar 

saukuneze metia, rac manavis farTobsa da momijnave 

teritoriebze (sagarejos raioni) mimdinareobs 

mizanmimarTuli geologiuri, geofizikuri da bur-

RviTi samuSaoebi. sakmarisia aRiniSnos, rom am 

xnis ganmavlobaSi aq gaiburRa 13 Rrma WaburRili, 

Sesrulda 500 grZiv km-ze meti seismuri profili-

reba, Catarda didi moculobis savele-geologiuri, 

struqturuli, stratigrafiul-paleontologi-

                                                uak 553. 982

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

manavis M13 Rrma WaburRilis burRvisas warmoqmnili gar-
Tulebebis geologiuri paradigmebi

uri, sedimen-tologiuri, geoqimiuri, sarewao-geo-

fizikuri da sxva saxis samuSaoebi. kompleqsuri 

gamokvlevebis safuZvelze dazustda teritoriis 

geologiuri agebuleba, manavis antiklinis morfo-

logia da geometria, danaleqi wyebebis stratigra-

fia, liTologia, simZlavreebi, gamoiyo perspeqtiuli 

horizontebi da, rac mTavaria, dadasturda varaudi 

aRniSnuli struqturis navTobgazSemcvelobis per-

speqtivebis Sesaxeb. Sps “kanargo jorjias” (amJa-

mad “qura beisin ofereiTing qomfani”_KBOC) am 

saukunis dasawyisSi aq gaburRuli M11 da M12 
WaburRilebis aTvisebis procesSi zedacarculi 

naleqebidan miRebuli iqna navTobis da gazis ko-

merciuli mniSvnelobis nakadi. samwuxarod, mZime 

avariebis gamo, aRniSnuli WaburRilebis aTvisebis 

programa bolomde ver Sesrulda da, Sesabamisad, 

verc budobis potencialis garkveva moxerxda [1]. 

swored am problemis gadaWras isaxavda miznad aq 

axali, M13 Rrma WaburRilis gaburRva.

miuxedavad didi moculobis samobilizacio_

mosamzadebeli samuSaoebisa, gamoyenebuli saxsrebis 

da saSualebebis soliduri odenobis da koleqti-

vis Zalisxmevisa, M13 WaburRilma ver SeZlo das-

muli amocanebis gadawyveta_misi burRva dasrulda 

mZime avariiT 3381 m (3428 m) siRrmeze maikopur 

naleqebSi. uaryofiTi Sedegebi ZiriTadad ganapi-

roba rogorc teqnikurma, aseve geologiuri xasi-

aTis garTulebebma burRvis procesSi [2]. pirvelTa 

Soris aRsaniSnavia sacavi kolonebis cveTa da maTi 

dehermetizacia. rac Seexeba garTulebebis meore 

jgufs (saburRi instrumentis “dajdoma”, zeWim-
vebi, CaWerebi, sarecxi siTxis STanTqmebi, fluid-

ebis gamovlena, WaburRilis kedlebis Seviwroveba 

da Camongreva), misi gamomwvevi mizezebi ZiriTadad 

raionis geologiuri agebulebis TaviseburebebiT 

aris ganpirobebuli da, Sesabamisad, geologiuri 

xasiaTis garTulebebis kategorias miekuTvneba. 

Aam ukanasknelTa absoluturi umetesoba damaxa-

siaTebelia ara mxolod manavis moedanze, aramed 

saqarTvelos da momijnave teritoriebze warmoe-

buli burRvis procesisTvis. aRsaniSnavia, rom M13 
WaburRili pirvelia manavis farTobze gaburRul 

RrmaQWaburRilebs Soris (Tu mxedvelobaSi ar mi-

viRebT M10 WaburRils), romlisTvisac dauZleve-

li aRmoCnda zemoT aRniSnuli garTulebebi, rac 

TavisTavad aRZravs maT gamomwvev mizezebSi Rrmad 

Cawvdomis survils.Aaq ar SevudgebiT am mizezTa 

gamowvlilviT ganxilvas, yuradRebas SevaCerebT ge-
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ologiuri xasiaTis im ZiriTad mizezebze, romleb-

mac gansazRvres WaburRilis bedi.

ZiriTadi nawili
M13  Semfasebeli  WaburRili daidga manavis 

antiklinis aRmosavlur TaRze. burRvis mizani iyo 

naxSirwyalbadebis komerciuli Semcvelobis dada-

stureba, pirvel rigSi, zedacarcul kirqvebsa da 

tufebSi, meore mxriv ki Suaeocenur vulkanogenur-

danaleq wyebaSi.

zogadi cnobebi WaburRilis Sesaxeb:

WaburRilis piris altituda– 1175 m;

rotoris altituda _ 1185 m;

saproeqto siRrme _ 4500 m;

faqtobrivi siRrme _ 3428 m (3381 m);

saproeqto horizonti _ zeda carci;

faqtobrivi horizonti _ maikopi (?);

saburRi danadgari _RIG-425, Tripe Electric SCR, 
200HP;

burRvis dasawyisi _ 05.03.2015 w.;

burRvis dasasruli _ 23.07.2015 w.

WaburRilis faqtobrivi konstruqcia:

mimmarTveli (d=670 mm) _ 0-40 m;
konduqtori (d=508 mm) _ 0-470 m;
I teqnikuri kolona (d=339.7 mm) _ 0-2006 m;
II teqnikuri kolona (d=244.5 mm) _ 0-3104 m;
faqtobrivi liTostratigrafiuli Wrili (ix. 

nax. 1):

0-1045 m _ zeda sarmati;

1045-3245 m _ Sua sarmati;

3245-3428 m _ maikopi (?).

WaburRilis geologiuri Wrilis mokle liTologiuri daxasiaTeba: 

0-860 m _ konglomeratebi qviSaqvebis da Tixebis Sua SreebiT;    zeda  

860-1045 m _ Tixebi konglomeratebis, qviSaqvebis da alevro-      sarmati 
          liTebis Sua SreebiT;                               (N13s3) 
1045-1230 m _ Tixebi qviSaqvebis, konglomeratebis da alevro- 

          liTebis SuaSreebiT 

1230-1650 m _ Tixebi alevroliTebis da qviSaqvebis SuaSreebiT;  Sua 

1650-2075 m _Tixebi qviSaqvebis, alevroliTebis da konglome-    sarmati 

            ratebis iSviaTi SuaSreebiT;                          (N13s3) 
2075-3245 m _ Tixebi, iSviaTad qviSaqvebi, alevroliTebi da  

           mergelebi 

3245-3428 m _ Tixebi, iSviaTad mergelebi da gadolomitebuli   maikopi 

             kirqvebi.                                        (P3+N11) 
 

 

 

saerTod, 800 m-is qvemoT, sangrevamde, ge-

ologiur WrilSi aSkarad SeimCneva Tixuri qa-

nebis dominanti: 1170-1470 m intervali mxolod 

TixebiTaa agebuli, xolo 2730-3428 m monakveTSi 

maTi Semcveloba Wrilis moculobis 90 %-s aRe-

mateba. amasTan erTad, sayuradReboa, rom sarmatul 

Tixur qanebSi sWarbobs bentonituri (montmoril-

onituri) saxesxvaobebi, romlebic maRali plasti-

kurobiT da gajirjvebis didi unariT gamoirCev-

ian. qviSaqvebi WrilSi gavrcelebulia daaxloebiT 

2700 m-mde. maTi umetesoba saSualo simtkicis an 

sustad SekavSirebulia, dauxarisxebelia, polimiq-

turia, karbonatulia; cementi, ZiriTadad, forovani 

da forovan-bazaluria, Tixur-karbonatuli.

geologiuri Wrili Zlier dislocirebu-

lia. Slamis 600-ze meti nimuSis mikroskopuli 

Seswavlis, seismuri profilirebis, burRvis dasare-

wao-geofizikuri monacemebis kompleqsuri analizis 

safuZvelze WrilSi gamoiyo Sesxletis xasiaTis 

rRvevebis savaraudo zonebi: 1360-1360 m, 1720-1740 

m, 2020-2060 m, 2595-2605 m, 2945-2960 m, 3120-

3175 m, 3245-3255 m. isini, ukanasknelis garda, Sua 

sarmatis plastikur alevro-pelitur qanebSia gan-

viTarebuli. rac Seexeba 3245-3255 m intervals, aq 

unda mdebareobdes erT-erTi msxvili teqtonikuri 

rRvevis zona, romelic erTmaneTisgan acalkevebs 

sarmatuli da maikopuri asakis qanebs. yvela rRveva 

zeda struqturul sarTulSi (aloqtonSi) aris 

ganviTarebuli.
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nax. 1.Mmanavis M13 WaburRilis liTostratigrafiuli sveti

burRvis procesSi gamoyenebuli sarecxi siTxeburRvis procesSi gamoyenebuli sarecxi siTxe

40-501 m intervali gaiburRa wylis fuZeze 

damzadebuli inhibirebuli polimeruli xsnariT, 

xolo 501-3428 m (3381 m) _dizelis sawvavis 

fuZeze damzadebuli siTxiT. sarecxi siTxis sim-

kvrive intervalebis mixedviT cvalebadobda (g/sm3-

Si): I lula, 40-501 m_1.04-1.12; 501-1016 m_1.08-1.02; 

1016-1576 m_1.15-1.22; 1576-2155 m_1.25-1.38; IIlula, 

2006-2517 m_1.52-1.55; 2517-2823 m_1.68-1.77; 2823-

3428 m_1.82-1.90; III lula, 3104-3381 m_1.87-1.88.

burRvis procesSi warmoSobili garTulebebis da burRvis procesSi warmoSobili garTulebebis da 

avariebis statistika

40-501 m intervalis burRvis dros saburRi 

iaraRi CaiWira 81 m da 247 m siRrmeze; CaSvebisas 

instrumenti “dajda” 121 m-ze; sarecxi siTxis 

nawilobrivi STanTqma aRiniSna 83-109m intervalis 

burRvis dros.

501-2155 m intervalis burRvis procesSi sabur-

Ri iaraRi CaiWira 983 m, 1735 m, 1817 m, 2080 m, 2093 

m, 2120 m-ze. 776-1141m da 1576-2155 m intervalebis 

burRva mimdinareobda sarecxi siTxis nawilobrivi 

STanTqmis fonze. saburRi iaraRis CaSvebis dros, 

1240 m-ze (sangrevi 2155 m), cirkulacia “daikarga”. 

gazis mcire gamovlinebebi SeiniSneboda 1736 m, 1765 

m, 1802 m, 1816 m, 2027 m siRrmeebze burRvis procesSi. 

Seviwroebis gamo xSirad amuSavebdnen WaburRilis 

lulas; zogjer zedapirze amodioda kedlebidan 

Camongreuli qanebis mozrdili natexebi (d=30-40 
mm). 2120 m siRrmeze (sangrevi_2155 m) WaburRilis 

lulis damuSavebis dros, uecrad gaizarda wneva, 

sarecxi siTxis cirkulacia Sewyda, saburRi iaraRi 

CaiWira_misi ganTavisufleba ver moxerxda; gadax-

snes 2080 m-ze. 0-2006 m intervalSi CauSves da 

daacementes d=339.7 mm sacavi kolona, gaWres gver-

diTi lula da gaagrZeles burRva.

2030-3428 m intervalis burRvis procesSi xSi-

ri iyo saburRi iaraRis CaWeris (2931-3130 m, 3261 

m, 3269 m, 3280 m, 3287 m, 3289 m, 3295-3428m, 3293 m 

siRrmeze) da 5-20 t zeWimvis_saburRi instrumen-

tis CaWedvis SemTxvevebi (2146-2141 m, 2115-2103 m, 

2330-2312 m, 2263-2258 m, 2248-2227 m, 2611-2597 m, 

2931-3130 m, 3163-290 m intervalebSi), WaburRilis 

kedlebis Camoqcevebi (2056-2166 m, 2873 m, 2900 

m, 3290-3295 m); qanebis natexebis zomebi zogjer 

40-50 mm-s aRemateboda. 2155m da 2823-2856 m in-

tervalis burRvis procesSi WaburRilis lulaSi 

Semovida fenis wyali. Seviwroebis gamo lulas 

xSirad sWirdeboda damuSaveba. saburRi iaraRis 

amoRebis dros (sangrevi_3428 m) dafiqsirda 15-

20 t zeWimvebi, 3293 m-ze ki instrumenti CaiWira; 
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misi ganTavisufleba ver SeZles; gadaxsnes 3247 

m-ze. WaburRilSi, 0-3104 m intervalSi, CauSves 

da 3104-1362 m diapazonSi daacementes d=244.5 mm 
sacavi kolona. saavario samuSaoebis da kolonis 

dacementebis procesSi STainTqa 744 m3 moculobis 

sarecxi siTxe ( =1.87-1.89 g/sm3). gaWres gverdiTi 

lula da gaagrZeles burRva.

3195-3381 m intervalSi, saburRi iaraRis 

amoRebis dros, zeWimvebi aRiniSna 3221 m, 3223-3225 

m, 3295 m, 3301 m, 3207-3193 m, 3381-3181 m interva-

lebSi. WaburRilis lulis Seviwroveba_3288-3285 

m siRrmeze; SeiniSneboda WaburRilis kedlebis 

ngrevis niSnebi. saburRi iaraRis daSvebis dros, 

3302 m-ze (sangrevi_3381 m) uecrad gaizarda wneva, 

Sewyda sarecxi siTxis cirkulacia, instrumenti 

CaiWira; gadaxsnes 3282 m-ze.

amasTan erTad, 2030-3424 m da 3195-3381 m in-

tervalebis burRvisas aRiniSneboda d=339,7 mm da 
244,5 mm kolonebis cveTa. pirvel intervalSi es 

procesi imdenad Zlieri iyo, rom 1362 m siRrmeze 

kolonidan daiwyo siTxis gaJonva; Zalze gaicviTa 

agreTve d=244.5 mm kolonac. 

aRsaniSnavia, rom uSualod burRvis procesSi 

STainTqa 296 m3 moculobis sarecxi siTxe, lu-

lis damuSavebis, saavario samuSaoebis da kolonebis 

dacementebis dros_3353 m3, sul_3649 m3 sarecxi 

xsnari [3].

geologiuri garTulebebis da kolonebis 

katastrofuli cveTis gaTvaliswinebiT gadawy-

da WaburRilis dakonserveba. miiCnies, rom axali 

WaburRilis (M14) burRva ufro nakleb riskebTan 

da xarjebTan iqneboda dakavSirebuli, vidre M13 
WaburRilis burRvis gagrZeleba [3].

motanili faqtobrivi masalis analizis safuZ-

velze SeiZleba davaskvnaT, rom burRvis uaryofiT 

Sedegebze mniSvnelovani gavlena (SeiZleba iTqvas_

gadamwyvetic) iqonia WaburRilis lulis kedlebis 

Seviwroebam, Camongrevam da rogorc Sedegi_saburRi 

iaraRis CaWerebma, aseve zeWimvebma (CaWedvam) sabur-

Ri instrumentis amoRebis procesSi da “dajdomam” 

CaSvebis dros. niSandoblivia, rom mZime avariebs win 

uswrebda wnevis uecari, naxtomisebri gazrda da 

sarecxi siTxis cirkulaciis Sewyveta. rac Seexeba 

gazis da fenis wylebis gamovlinebebs, aseve sarecxi 

siTxis STanTqmebs, maT gadamwyveti roli ar uTama-

SiaT. aRsaniSnavia, rom am saxis garTulebebi xSiria 

manavis da mimdebare teritoriebze WaburRilebis 

burRvis procesSi.Mmag., M11 da M12 WaburRilebis 

burRvis dros xSirad iWedeboda saburRi iaraRi. 

swored am saxis garTulebis gamo iZulebuli gax-

dnen M11 WaburRilSi gverdiTi (axali) lula 

gaeWraT 2619m siRrmidan, xolo  M12 WaburRilSi 

samjer gaeburRaT gverdiTi lula [4,5], ramac, sxva 

uaryofiT SedegebTan erTad, mniSvnelovnad gazarda 

burRvisTvis saWiro dro da xarjebi. aRsaniSnavia, 

rom mZime avariis intervalebi liTostratigrafi-

ulad metwilad Sua sarmatis da maikopis Tixur 

qanebs ukavSirdeba.

rogorc literaturuli monacemebi mowmobs 

da gamocdileba gvkarnaxobs, zemoT aRniSnuli gar-

Tulebebis gamomwvevi mizezebi raionis geologi-

uri agebulebis TaviseburebebiT aris ganpirobe-

buli. konkretulad ki ramdenime ZiriTad faqtors 

(paradigmas) gamovyofT: plastikuri Tixuri qanebis 

mZlavri (ramdenime aseuli metri) dastebis arsebo-

ba geologiur WrilSi; maTSi bentonitebis farTo 

gavrceleba; daleqvis didi siCqare da, Sesabamisad, 

sedimentaciuri auzis fskeris Rrmad daZirva; qa-

nebis Zlieri diastrofizmi, teqtonikuri rRvevebis 

xSiri qselis ganviTareba da, sabolood, rogorc 

Sedegi _ anomalurad maRali fenis wnevebis (amfw) 

zonebis Camoyalibeba geologiuri Wrilis garkveul 

intervalSi.

Tixebi danaleq warmonaqmnebs Soris yvelaze 

farTod gavrcelebuli qanebia. isini Tavisebri ko-

loiduri sistemebia, romelTa nawilakTa zomebi 0,1 

(0,01 mm)-ze ufro naklebia. amis gamo 1 sm3 mocu-

lobis (2,4-2,6 g masis) Tixuri qanebis nawilakebis 

saerTo kuTri zedapiris farTobi saSualod 6x105 
sm

2
-ia. Sesabamisad, isini yvelaze maRali saerTo 

forianobiT xasiaTdebian da didi moculobis bmul 

wyals Seicaven. Aam mxriv gansakuTrebiT gamorCeu-

lia bentonituri Tixebis jgufi. maT siTxis didi 

raodenobiT STanTqmis da moculobaSi momatebis 

(gajirjvebis) araCveulebrivi unari axasiaTebs, 

kerZod, SeuZlia moculobaSi aTjer moimatos [6].

am tipis Tixebis asobiT gamomSral nimuSze 

mikroskopulma dakvirvebam TvalnaTliv dagvanaxa 

wyliT dasvelebisas isini myisierad rogor quc-

macdebian, jirjvdebian, matuloben moculobaSi 

da webovan, blant koloidur masad gardaiqmnebi-

an. montmorilonitur Tixebs SeuZlia navTobis 

fuZeze damzadebuli sarecxi siTxis adsorbcia, 

gansakuTrebiT maSin, rodesac am qanebiT agebuli 

intervalebis simZlavre didia da WaburRili 

SedarebiT xangrZlivi droiT iburReba. saboloo 

angariSiT procesi erTsa da imave Sedegebamde_qa-

nebis fizikur-meqanikuri Tvisebebis gauaresebamde 

da WaburRilis lulis kedlebis mdgradobis dar-

Rvevamde midis (savaraudod, amaSi garkveul rols 

TamaSobs osmosic). es garemoeba ganapirobebs, erTi 

mxriv, lulis Seviwroebas, sxva SemTxvevaSi ki qa-

nebis gamorecxvas, natexebis axleCas da kedlebis 

Camoqcevas, rac, Tavis mxriv, saburRi iaraRis 

`Cajdomis~, zeWimvisa da CaWeris mizezi xdeba.

amasTan erTad, sayuradReboa agreTve sxva gare-

moebac.Kkireevisa da kuzminis monacemebiT [7] mont-

morilonitis 3000 m-ze ufro Rrmad (Cvens piro-

bebSi 3.5-4 km-ze da ufro metadac) daZirvisas mim-

dinareobs misi katagenezuri struqturuli trans-

formacia da gadasvla qloritSi, hidroqarssa da 

SereulSreobriv Tixur warmonaqmnebSi. montmori-

lonitis hidrogaqarsebas Tan axlavs SreTaSorisi 

da apkuri wylebis mniSvnelovani odenobiT gamo-

yofa. gamoTavisuflebuli wylebis mier Seqmnili 

wneva iwvevs ara marto Tixuri qanebis foriano-
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bis SefardebiT gazrdas da simkvrivis Semcirebas 

(gafxvierebas), aramed fenebis hidrogaxleCas da 

amfw-s zonebis warmoqmnas. msgavsi procesebiT unda 

iyos provocirebuli manavis WaburRilebis, kerZod, 

M13-is burRvisas warmoqmnili garTulebebis erTi 

nawili.

garTulebebis da mZime avariebis umetesoba, mana-

vis moedanze, siRrmis mixedviT, saSualod 2,0-2,5 

km-dan 3,5-4,0 km-mde diapazonSi xdeba, stratigrafi-

ulad ki ukavSirdeba Suasarmatul da maikopur na-

leqebs. aRniSnuli warmonaqmnebi, ZiriTadad (saSua-

lod, 70-75 %-dan 85-90 %-mde) Tixuri qanebiT 

aris agebuli. es gansakuTrebiT iTqmis Sua sarma-

tze, romlis (arasruli) simZlavre, WaburRilebis 

mixedviT, meryeobs 1739 m-dan (M12 Wab.) 3209 m-
mde (M8 Wab.), maikopis_130 m-dan (M8 Wab.) 400 m-
mde (M7 Wab.), Tanac es qanebi Zlier danaoWebulia, 

rRvevebiTaa dasaxsruli da zogjer gadaadgile-

bulia ramdenime km manZilze. amasTan erTad, maTi 

siRrmeSi gavrcelebis (daZirvis) diapazoni didia; 

kerZod, Sua sarmatis meryeobs, saSualod, 1100 m-dan 

3400 m-mde, xolo maikopis_3400 m-dan 3690 m-mde.

rogorc vxedavT, aRniSnuli qanebis simZlavree-

bi da siRrmeSi gavrcelebis diapazoni sakmaod 

STambeWdavia (gansakuTrebiT Sua sarmatisa), rac 

intensiur naleqdagrovebasTan erTad auzis fsker-

is kompensaciur (Rrma) daZirvasac gulisxmobs.

Aam SemTxvevaSi zemoT mdebare dastebis wona ga-

daecema qveSmdebare qanebis uwvriles nawilakebs, 

gansakuTrebiT Tixur fraqcias, rac aiZulebs maT 

SemWidrovdes da gamkvrivdes. Aamis Sedegad war-

moqmnili daZabuloba gadaecema maT Soris arsebul 

fluidebs (e.w. geostatikuri wneva). yvelaze metad 

ikumSeba da moculobaSi mcirdeba Tixebi. plasti-

kuri Tixebis saerTo forianoba, SesaZlebelia, 50 

%-ze meti iyos. gamkvrivebis Sedegad Tixebi gada-

dis, Tavdapirvelad, argilitisebur TixebSi, Semdeg 

ki argilitebSi, rac sakmaod xangrZlivi procesia. 

amis Sedegad maTi forianoba 5-10 %-mde mcirdeba. 

Tixebis gamkvrivebis maRali xarisxi aixsneba maTi 

gazrdili plastikurobiT da wylis SemcvelobiT. 

gamkvrivebis Sedegad warmoqmnili fenis wneva ga-

daecema forebSi arsebul wyals, rac qmnis hidrav-

likuri potencialis gradients [8].

anomalurad maRali fenis wnevis mqone qanebis 

burRvisas, rodesac sarecxi siTxis koncentracia 

da mis  mier Seqmnili hidrostatikuri wnevis si-

dide naklebia fenis wylebis marilebis koncentra-

ciasa da wnevaze, iwyeba sarecxi siTxis (xsnaris) 

infiltracia WaburRilis kedlebis amgebel qanebSi 

(osmosi), rac iwvevs am ukanasknelTa fizikur-meqan-

ikuri Tvisebebis gauaresebas, kedlebis Camongrevas. 

es procesi gansakuTrebiT masStaburi da saSiSia 

maSin, rodesac burRvis procesSi qanebis normal-

uri SemWidroebis zonidan swrafad gadavdivarT 

anomalurad maRali fenis wnevis (amfw) zonaSi. 

es sazRvari xSirad emTxveva teqtonikuri rRvevis 

gavrcelebis intervalebs.

rogorc zemoT aRiniSna, daaxloebiT erTgva-

rovani qanebiT agebul geologiur WrilSi, siRrmis 

matebasTan erTad, izrdeba geostatikuri wnevis gra-

dientic. aqtiur teqtonikur zonebSi amas emateba 

qanebis SekumSviT (danaoWebiT) gamowveuli (geo-

dinamikuri) wnevebi, rac mometebuli daZabulobis 

saxiT yvelaze metad vlindeba plastikur Tixur 

qanebSi, gaTixebul teqtonikur rRvevis zonebSi.Ees 

daZabuloba, gadaecema ra intensiurad damsxvreuli 

qanebis napralebsa da forebSi arsebul fluid-

ebs, TvalsaCinod zrdis fenis wnevis gradients. 

Sesabamisad warmoiSoba maRali fenis wnevis mqone 

garemo, rac mravali garTulebis mizezi xdeba bur-

Rvis procesSi.

amasTan erTad unda SevniSnoT, rom yvela te-

qtonikuri rRvevis zona ar SeiZleba iyos anom-

alurad maRali fenis wnevis matarebeli. amfw-s 

gamomwvevi SeiZleba iyos maekranirebeli (gaum-

tari) teqtonikuri rRvevis zona, romelic wi-

naaRmdegobas uwevs siTxis gamodinebas, ris gamoc 

geostatikuri dawola ZiriTadad gadaecema fenaSi 

arsebul siTxes. sxva SemTxvevaSi teqtonikurma 

rRvevebma SeiZleba gamoiwvios ara mxolod fe-

nis wnevis gazrda, aramed, piriqiT, Semcireba, rac 

SesaZlebelia ganpirobebuli iyos maTi zedapirze 

amosvliT da gaxsniT.Aam SemTxvevaSi xdeba fenebi-

dan gamowuruli wylis gantvirTva da, Sesabamisad, 

droTa ganmavlobaSi wnevis sidide uaxlovdeba 

normalur maCvenebels [8].

rogorc praqtikam gviCvena, Tbilisis mimde-

bare raionSi arsebuli teqtonikuri rRvevis 

zonebi fluidebis migraciis (gantvirTvis) arter-

iebs warmoadgenen an, piriqiT, Camketi (maekranire-

beli) sistemebis rols TamaSoben, rac, ukanasknel 

SemTxvevaSi, ganapirobebs amfw-isubnebis warmoSo-

bas. aseTi zonebi zogjer nivTieri SemadgenlobiT, 

asakiT da petrofizikuri TvisebebiT erTmaneTis-

gan gansxvavebuli geologiuri sxeulebis (dastebis, 

wyebebis) gamyof intervalebad gvevlineba. es gare-

moeba ki xSirad burRvisTvis SeuTavsebeli piro-

bebis Camoyalibebas uwyobs xels, rodesac burRvis 

procesSi, WaburRilis Ria lulaSi, sxvadasxva in-

tervalSi, erTdroulad xdeba rogorc fluidebis 

gamovlena, ise sarecxi siTxis STanTqma.Aamis magali-

Tad gamodgeba M13 WaburRilis burRvis dros, 2155 

m siRrmeze momxdari mZime avaria, rac saburRi iara-

Ris CaWeriT da sacavi kolonis gauTvaliswinebel 

siRrmeze CaSvebiT damTavrda. 470-2155 m intervalis 

burRvis dros xSiri iyo rogorc sarecxi siTxis 

STanTqmis, aseve gazis gamovlenis SemTxvevebi. 2155 m 

siRrmeze, burRvis procesSi, dafiqsirda WaburRilis 

lulaSi 25 m3 moculobis fenis wylis Semosvla. 

amave dros, saburRi iaraRis CaSvebis dros, 1240 m-ze 

moxda sarecxi siTxis ( =1.32 gr/sm3) katastrofu-

li STanTqma. aRniSnuli garTulebebi mizezobrivad 

da siRrmiseulad unda ukavSirdebodes 1360-1365 m, 

1720-1740 m, 2020-2040 m intervalebSi gamovlenil 

teqtonikuri rRvevis zonebs.
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fenis wnevebis gavrcelebis zonebis Sesaxeb mana-

vis farTobze garkveul warmodgenas gviqmnis naxazi 

2, romelzedac mocemulia Rrma WaburRilebis bur-

Rvis dros gamoyenebuli sarecxi siTxis simkvrivee-

bis cvalebadobis grafikebi siRrmis mixedviT. es 

damokidebuleba wrfivia. siRrmis matebasTan erTad 

izrdeba (zogjer klebulobs) sarecxi siTxis sim-

kvrivis mniSvneloba, rogorc sapirwone fenis wnevis 

gradientisa. sainteresoa, rom sarecxi siTxis sim-

kvrivis (Sesabamisad, hidrostatikuri wnevis) mniSvn-

elobebi garkveul intervalSi mdovred an zomierad 

matulobs, zogan ki mkveTrad, naxtomisebrad izrdeba 

an klebulobs. rogorc cnobilia, anomalurad maRa-

li fenis wneva 30 %-iT da metad aRemateba piro-

biTi hidrostatikuri wnevis mniSvnelobas. gadasvla 

normaluri fenis wnevis aredan (anu qanebis normal-

uri SemWidroebis zonidan) amfw-s zonaSi metwilad 

xdeba e.w. gardamavali intervalis gavliT, romlis 

simZlavre damokidebulia im adgilis geologiuri 

agebulebis Taviseburebebze. aRsaniSnavia, rom M13 
WaburRilis burRvis procesSi Catarebuli gamokv-

levis safuZvelze fenis wnevis gradientma 1680 m 

siRrmeze Seadgina 1,03-1,05; 1700-1710 m intervalSi 

es maCvenebeli naxtomiseburad gaizarda 1,22-mde; 

ufro Rrmad, 2020 m-mde igi mdovred matulobda 

1,24-mde, Semdeg ki kvlav naxtomiseburad gaizarda 

1,28- mde. 2150 m-ze fenis wnevis gradientma Seadgina 

1,35_es ukve anomalurad maRali fenis wnevis 

maCvenebeli sididea. am parametrisa da burRvis mo-

nacemebis safuZvelze SesaZlebelia M13 WaburRilis 

geologiur WrilSi gamoiyos Sesabamisi intervale-

bi: 0-1700 m_qanebis normaluri SemWidroebis zona; 

1700-2100 m_gardamavali zona, xolo 2100-3428 m_

amfw-s zona. aRsaniSnavia, rom 1710 m da 2020 m siR-

rmeebze fenis wnevis sididis naxtomisebri mateba 

Cvens mier dafiqsirebul rRvevis zonebs da mimde-

bare intervalebs ukavSirdeba (1720-1740 m; 2020-

2060 m). rogorc Cans, es garemoeba unda iyos mizezi 

imisa, rac im mZime avariiT dasrulda. es yvelaferi 

erTxel kidev adasturebs mosazrebas anomalurad 

maRali fenis wnevebis kavSiris Sesaxeb teqtonikuri 

rRvevis zonebTan.

nax. 2. manavis WaburRilebis burRvisas gamoyenebuli sarecxi siTxis simkvriveTa cvalebadobis grafikebi
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zemoTqmuli saSualebas gvaZlevs davaskvnaT, rom 

teqtonikuri rRvevis zonebi qanebis mdgradobis 

Zalze dabali xarisxiT xasiaTdeba da, Sesabamisad, 

mowyvlad intervalebs warmoadgens, rac praqtiku-

lad bevrjer daadastura burRvis gamocdilebam 

Tbilisis mimdebare raionSi. manavis teritoriaze 

regionaluri rRvevebis zonebis simZlavre ramden-

ime aTeul metrs aRwevs, xolo Zlier dislocire-

buli qanebisa, sazogadod, metic aris. es zonebi da 

maTTan uSualod mimdebare intervalebi, garda imisa, 

rom aq qanebis monoliTuroba darRveulia da maTi 

fizikur-meqanikuri Tvisebebi gauaresebuli, xSirad 

warmoadgens amfw-s gavrcelebis areebs.

burRvis da geologiuri monacemebis, agreTve 

grafikuli analizis (ix. nax. 2) safuZvelze manavis 

blokis teritoriis siRrmeSi, sazogadod, SeiZleba 

gamoiyos fenis wnevis ganawilebis intervalebi 

(gasaSualebuli sidideebi): 0-1900 m_qanebis norm-

aluri SemWidroebis zona; 1900-2200 m _ gardama-

vali; 2200-4100 m_amfw-s zona; 4100-5000 m_

kvlav normaluri SemWidroebis zona.

D d a s k v n a
manavis M13 WaburRilma mis winaSe dasmuli amo-

canis (naxSirwyalbadebis komerciuli Semcvelobis 

dadastureba zedacarcul da Suaeocenur naleqebSi) 

gadawyveta ver SeZlo burRvis procesSi warmoSo-

bili geologiuri da teqnikuri saxis (kolonebis 

cveTa) dauZleveli garTulebebis gamo. burRva das-

rulda mZime avariiT 3428 m (3381 m) siRrmeze 

(savaraudod, maikopur naleqebSi) da WaburRili 

dRemde konservaciaSi imyofeba. burRvis uaryofiT 

Sedegebze Zlieri zegavlena iqonia geologiuri xa-

siaTis garTulebebma, ZiriTadad WaburRilis lu-

lis kedlebis Seviwroebam, Camongrevebma, fluidebis 

gamovlinebebma da sarecxi siTxis STanTqmebma, ris 

gamoc saburRi iaraRi xSirad iWedeboda, “jdeboda” 

da veRar moZraobda; or SemTxvevaSi iZulebuli 

Seiqmnen gverdiTi lula gaeburRaT.Ees da sxva, na-

klebmniSvnelovani garTulebebi, faqtobrivad, raio-

nis rTuli geologiuri agebulebiT aris ganpiro-

bebuli, kerZod: 

1) plastikuri Tixuri qanebis mZlavri (>2km-

ze) dastebis arseboba geologiur WrilSi; 2) ben-

tonituri Tixebis farTo gavrceleba; 3) alevro-

pelituri qanebiT agebuli wyebebis Rrmad daZir-

va (2-4km-mde); 4) maTi intensiuri danaoWeba da 

teqtonikuri rRvevebis xSiri qselis ganviTareba 

da, rogorc Sedegi _ 5) anomalurad maRali fe-

nis wnevebis (amfw) zonis Camoyalibeba geologiur 

WrilSi.

geostatikuri da geodinamikuri wnevebi iwvevs 

plastikuri Tixuri qanebis Zlier SekumSvas, gam-

kvrivebas; daZabuloba gadaecema forebsa da napra-

lebSi arsebul fluidebs, rac fenis wnevis gra-

dientis gazrdas ganapirobebs. am mxriv friad 

gamorCeulia bentonituri tipis Tixebi, romlebic 

plastikurobis, adsorbciis da moculobaSi mo-

matebis didi unariT gamoirCevian.Mmsgavsi situacia 

yalibdeba Caketili (maekrani-rebeli) teqtonikuri 

rRvevis zonebSi, romlebic winaaRmdegobas uweven 

siTxis gamodinebas, filtracias da saboloo anga-

riSiT ganapirobeben amfw-s zonebis Camoyalibebas.

es procesebi uaryofiTad moqmedebs qanebis 

fizikur-meqanikur Tvisebebze, iwvevs maTi mdgra-

dobis koeficientis Semcirebas da saboloo anga-

riSiT_burRvis pirobebis mkveTr gauaresebas.

geologiuri da burRvis monacemebis, agreTve 

grafikuli analizis safuZvelze M13 WaburRilis 

da, saerTod, manavis farTobis geologiur WrilSi 

SeiZleba gamoiyos fenis wnevis ganawilebis Semdegi 

(gasaSualebuli) intervalebi:  0-1900 m_qanebis 

normaluri SemWidroebis zona; 1900-2200 m_gar-

damavali; 2200-4100 m_amfw-s zona; 4100-5000 

m da ufro Rrmad _kvlav qanebis normaluri 

SemWidroebis zona.

perspeqtivaSi, manavis moednis farglebSi ganz-

raxulia M14 da M15 Rrma WaburRilebis burRva. 

amisTvis saWiro iqneba geologiuri Wrilis sa-

guldagulod Seswavla, liTostratigrafiuli er-

Teulebis, gansakuTrebiT Sua sarmatisa da maikopis 

Tixuri qanebis dastebis ganlagebis siRrmisa da 

simZlavreebis dazusteba, savaraudo teqtonikuri 

rRvevis zonebis gamoyofa da sxv. WaburRilebis 

burRva, umjobesia, daviwyoT SedarebiT maRali sim-

kvrivis mqone sarecxi siTxiT =1,15-1,20 gr/sm3) 

da Semdeg, daaxl. 1900-2100 m-mde TandaTanobiT 

(da ara naxtomisebrad) vzardoT es parametri Tu 

amis saSualebas burRvis pirobebi mogvcems. ufro 

Rrmad, Sua eocenis saxuravamde, siTxis simkvrive 

umjobesia aseve TandaTanobiT gavzardoT =1,50-

1,55 gr/sm3-dan =1,90-2,00 gr/sm3-mde. rac Seexeba 

Suaeocenur-zedacarcul wyebebs, maTi gaburRva 

SesaZlebeli iqneba =1,05-1,30 g/sm3 simkvrivis 

mqone sarecxi siTxiT.
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ШАРИКАДЗЕ М.З., ТАВДУМАДЗЕ И.П., 
ПААТАШВИЛИ Р.В., СУРАМЕЛАШВИЛИ З.Р.
ГЕОЛОГИЧЕСКИЕ ПАРАДИГМЫ 
ОСЛОЖНЕНИЙ, ВОЗНИКШИЕ ПРИ БУРЕНИИ 
МАНАВСКОЙ ГЛУБОКОЙ СКВАЖИНЫ М13

АННОТАЦИЯ: Работа посвящена изучению 
причин осложнений геологического характера, 
выявленных при бурении манавской оценочной 
скважины (Сагареджойский район). Частие 
случаи сужения ствола скважины и обвалы её 
стенок, проявления флюидов, а также поглощения 
промывочной жидкости, провоцировавщее 
в свою очередь „посадки“, затяжки и прихва-
ты бурилъного инструмента, стали причиной, 
совместно с техническими осложнениями, 
прекращения бурения и консервации скважины. 
Эти осложнения определены, в основном, 
особенностями геологичесского строения 
района, в частности, существованием мощных 
(>2 км) пластов пластических глинистых, в том 
числе бентонитовых пород, их интенсивной 
складчатостью и развитием густой сети 
тектонических разрывов, что вконечном итоге 
определило формирование зоны аномалъного 
порового давления (АВПД) в геологическом 
разрезе. На основании анализа буровых и 
геологических материалов, в разрезе скважины 
М13 и вцелом манавской площади можно выделить 
следующие интервалы распространения поровых 
давлении (усредненные значения): 0-1900м-зона 
нормалъного уплотнения пород; 1900-2200м 
переходная зона; 2200-4100м-зона АВПД; 4100-5000 
м и глубже-опять зона нормалъного уплотнения 
пород.

КЛЮЧЕВЫЕ СЛОВА: аномалъно высокое 
пластовое давление; бентонитовая глина; бурение; 
буровой инструмент; глинистая порода; затяжка; 
зона; прихват; тектонический разрыв. 

SHARIKADZE M., TAVDUMADZE I., PAATASHVILI R., 
SURAMELASHVILI Z.  
GEOLOGICAL PARADIGMS OF COMPLICATIONS 
IN THE PROCESS OF DRILLING MANAVI 13 
DEEP WELL

ANNOTATION: This work is dedicated to the 
study of the causes of geological complications in 
Manavi 13 appraisal well (Sagarejo Region). Frequent 
cases of the wellbore restrictions, collapse, fluid 
shows and mud losses caused multiple drilling string 
hanging, overpulls and sticking during drilling finally, 
(together with technical complications) leading to 
the termination of the drilling and suspension of the 
well.The above complications mainly occur due to the 
peculiarities of the region’s geological structure out of 
which the most significant are: presence of plastic clayey 
rocks, including thick suits of bentonites (>2km), in 
the section, deep deposition of aleuritic-pelitic rocks 
(2-4km), their intense folding and development of 
frequent fault network and, as a result, formation of 
a high abnormal formation pressure zone.Based on 
the analysis of the drilling and geological data, the 
following zones of the formation pressure distribution 
(averaged) can be identified in the cross-section of the 
Manavi 13 well and the entire Manavi Area: 0-1900 m 
normal rock compaction zone; 1900-2200mtransition 
zone; 2200-4100m high abnormal formation pressure 
zone; 4100-5000m and deeper – again normal rock 
compaction zone.

KEY WORDS: high abnormal formation pressure; 
bentonite clay;  drilling; overpull; zone; clayey rocks; 
drilling string; fault; sticking.
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akad. doqtori n. maWavariani, doqtoranti l. jibuti, 
doqtoranti v. godabreliZe

zeda amZravis `top draivis~ gamoyenebis efeqturoba Wabur-
Rilebis burRvisas

anotaciaanotacia. naSromSi ganxilulia zeda amZravis  naSromSi ganxilulia zeda amZravis 

„top draivis“ gamoyenebis efeqturoba WaburRilebis „top draivis“ gamoyenebis efeqturoba WaburRilebis 

gayvanisas rotoruli xerxiT burRvasTan SedarebiT. gayvanisas rotoruli xerxiT burRvasTan SedarebiT. 

maTi gamoyenebis praqtikulma gamocdilebam aCvena maTi gamoyenebis praqtikulma gamocdilebam aCvena 

imdenad mniSvnelovani dadebiTi Tvisebebi, rom am-imdenad mniSvnelovani dadebiTi Tvisebebi, rom am-

Jamad zeda amZravis „top draivis“ saburRi danad-

garebis saSualebiT didi raodenobis WaburRilebi garebis saSualebiT didi raodenobis WaburRilebi 

iburReba, rogorc zRvaze, aseve xmeleTze. es mowyob-iburReba, rogorc zRvaze, aseve xmeleTze. es mowyob-

iloba SeiZleba iyos stacionaruli da mobiluric. iloba SeiZleba iyos stacionaruli da mobiluric. 

maTi konstruqciebis mniSvnelovani gamartivebis maTi konstruqciebis mniSvnelovani gamartivebis 

Sedegad sagrZnoblad Semcirebulia materialuri 

da finansuri xarjebi, rac dakavSirebulia danad-da finansuri xarjebi, rac dakavSirebulia danad-

garis saremonto da samontaJo samuSaoebTan agreTve garis saremonto da samontaJo samuSaoebTan agreTve 

momsaxurebasTan. Cveni gamokvlevebiT dadginda, rom momsaxurebasTan. Cveni gamokvlevebiT dadginda, rom 

WaburRilebis gayvanisas mniSvnelovnad (44%-iT) 

izrdeba burRvis meqanikuri siCqare da (65%-iT) izrdeba burRvis meqanikuri siCqare da (65%-iT) 

dRe-RameSi saerTo gavla satexze, daculia da zeda dRe-RameSi saerTo gavla satexze, daculia da zeda 

amZravis muSaobis TaviseburebebTan SesabamisobaSia 

usafrTxoebis teqnikis moTxovnebi.

sakvanZo sityvebi:sakvanZo sityvebi: zeda amZravi; kon- zeda amZravi; kon-

struqciebis gamartiveba; dRe-Ramuri saerTo gavla struqciebis gamartiveba; dRe-Ramuri saerTo gavla 

satexze; WaburRilebis zRvaze burRva; burRvis meqa-satexze; WaburRilebis zRvaze burRva; burRvis meqa-

nikuri siCqare; stacionaruli da mobiluri mowy-

obiloba; usafrTxoebis teqnikis moTxovnebi.

WaburRilebis burRvis teqnologiuri proce-

sebis analizma aCvena, rom rotoruli xerxiT bur-

Rva teqnikuri TvalsazrisiT moZvelda da ekono-

miurad naklebad efeqturi gaxda, radgan gamoCnda 

burRvis Tanamedrove mowyobilobebi zeda amZravis 

„top draivis“ saburRi sistemebis saxiT. am mowy-

obilobebis istoria 1984 wels daiwyo, rodesac 

damzadebuli iqna pirveli aseTi danadgari DPM – 
650 DC, romelsac hqonda mudmivi denis eleqtroZ-

rava da gankuTvnili iyo platformebis saSualebiT 

zRvaze burRvisaTvis. 1996 wlidan zeda amZravis 

saburRi sistemebi gaxda zRvaze WaburRilebis bur-

Rvis ZiriTadi xerxi. maTi gamoyenebis praqtikulma 

gamocdilebam aCvena am sistemebis maRali efeqturo-

ba da maT imdenad mniSvnelovani dadebiTi Tvisebebi 

aRmoaCndaT, rom amJamad zeda amZravis „top drai-

vis“ saburRi sistemebis gamoyenebiT xmeleTze didi 

raodenobis WaburRilebi iburReba. es mowyobilo-

bebi SeiZleba iyos stacionaruli da mobiluri. am 

saburRi sistemebis axal teqnikur danadgarebs aqvT 

mniSvnelovnad Semcirebuli gabarituli zomebi, rac 

ganpirobebulia kompaqturi eleqtroZravebis gamoy-

enebiT. es Zravebi muSaoben, rogorc cvlad, aseve 

mudmiv denze. maTi konstruqciebis mniSvnelovani 

gamartivebis Sedegad sagrZnoblad Semcirebulia 

materialuri da finansuri xarjebi, romlebic da-

kavSirebulia agregatis saremonto, samontaJo sa-

muSaoebTan da momsaxurebasTan. zeda amZravis „top 

draivis“ saburRi sistemis marTva SeiZleba ganx-

orcieldes distanciuri pultiT. „top draivi“ 

warmoadgens meqanikur mowyobilobas saburR dan-

adgarze, romelic warmoqmnis mgrexav moments saa-

Tis isris moZraobis mimarTulebiT, is dayenebulia 

brunaras adgilze, sazevela blokis qveS (ix. sur. 

1.) da moZraobs vertikalurad zeviT da qveviT.

sur. 1.  zeda amZravis „top draivis“ saburRi mowyobiloba
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eleqtruli Zravas mqone „top draivis“ gamoy-

enebisas grexvis moments qmnis didi simZlavris 

eleqtruli Zrava, xolo hidravlikuri Zravas mqone 

zeda amZraviT WaburRilebis burRvisas mgrexi mo-

menti iqmneba dawnexili zeTis wnevis zemoqmedebiT. 

„top draivis“ bolo modelebi mTlianad avtoma-

tizebulia da gamoiyeneba yvela tipis saburR da-

nadgarSi.  

suraTze 2 warmodgenilia „top draivis“ 

Semadgeneli nawilebi: elevatori, Stropebi, Siga 

preventori, mbrunavi Tavi, el. Zrava, Zelebi, kavi, 

sazevela bloki.

sur. 2. zeda amZravis „top draivis“ saburRi danadgaris Semadgeneli nawilebi:

A - A - elevatori; B - Stropebi; C - meqanikurad an pnevmaturad marTuli Sida preventori; 
D - D - mbrunavi Tavi; E - E - el. Zrava; F - F - „top draivis“ samoZrao Zelebi; 

G -G -kavi;  H -   H - sazevela bloki

WaburRilis rotoruli xerxiT burRvasTan 

SedarebiT „top draivis“ gamoyenebas aqvs Semdegi 

upiratesobebi:

- amcirebs saburRi milebis damatebisa da 

Sesabamisad burRvisaTvis saWiro dros;

- amcirebs saburRi iaraRis CaWeris albaTo-

bas;

- afarToebs (amuSavebs) WaburRilis lulas 

saburRi iaraRis CaSveba-amoRebis dros;

- amaRlebs mburRavTa brigadis wevrebis us-

afrTxoebas;

- amcirebs WaburRilidan saburRi milebidan 

fluidebis amosrolis albaTobas;

- amartivebs samuSaoebs, samagri kolonis 

CaSvebis dros, trialisa da recxvis xarjze;

- zrdis amoRebuli kernis xarisxs.

„top draivis“ konstruqciis moZravi nawili 

Sedgeba e.w. saburRi brunarasagan da saburRi 

reduqtorisagan, romlebic liTonis Stropebis sa-

SualebiT damagrebulia sazevela blokze. saburavi, 

romlis qveSac imyofeba brunara reduqtori, aRWur-
vilia ori hidroZravaTi. gamomavali RerZi pirdapir 

SeerTebulia reduqtoris RerZis korpusze. siste-

ma daproeqtebulia ise, rom erT-erT hidroZravze 

dayenebulia hidromuxruWi, romelic specialurad 

gankuTvnilia saburRi kolonis damuxruWebisaTvis. 
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brunaras gverdze damagrebulia CarCo, risi saSu-

alebiTac sistema gadascems mgrex moments mimmarT-

vel mowyobilobas. milebis mani pulators SeuZlia 

mimarTos elevatori saWiro mimarTulebiT. siste-

mas aqvs milebis damWeri, romelic gankuTvnilia 

milis zeda quros daWerisaTvis brunaras gadaxsnis 

dros. agregati konstruirebulia ise, rom brunaras 

RerZsa da nipels Soris moTavsebulia burTuliani 

onkani. xelis maregulirebeliT is CarTulia 

sistemaSi, raTa gadaketos brunaras Siga arxi.

dResdReobiT WaburRilebis gayvanisas farTod 

iyeneben zeda amZravis TDS  da TESCO saburR sis-

temebs (ix. nax. 3 da nax. 4). maT aqvT mTeli rigi 

upiratesobebi: am mowyobilobebis montaJs da de-

montaJs erTi dRe-Rame sWirdeba; maTi gamoyeneba 

mniSvnelovnad zrdis burRvis meqanikur siCqares; 

daaxloebiT 40 %-iT amaRlebs dRe-RameSi saSualo 

gavlas satexze (ix. nax. 5 da nax. 6) da sagrZnoblad 

amcirebs burRviTi samuSaoebis TviTRirebulebas.

zeda amZrav TDS  tipis saburR sistemas aqvs 
mTeli rigi dadebiTi Tvisebebi rotoruli xerxiT 
burRvasTan SedarebiT. esenia: amcirebs WaburRilidan 

fluidis amosrolis albaTobas; amartivebs samagri 

milebis CaSvebis operaciebs; garTulebul zonebSi 

burRvisas amaRlebs kernis gamosavlis xarisxs.

nax. 3. zeda amZrav reJimSi momuSave „top draivi“ TDSTDS saburRi sistema



94 samTo Jurnali, #1(42), 2019

b u r R v i s  t e q n olo g i a  -  Т Е Х Н О Л О Г И Я  Б У Р Е Н И Я  -  D R I L L I N G  T E C H N O L O G Y

zeda amZravis „top draivis“ TDS tipis sa-
burRi sistema warmoadgens saburRi danadgaris 

principulad axal tips, romelic mTlianad uzrun-

velyofs teqnologiuri operaciebis Sesrulebas da 

burRvis procesis srulyofilad Catarebas.

TDS tipis zeda amZravi warmoadgens mobi-

lur saburR sistemas, romelic amaRlebs sabur-

Ri samuSaoebis warmoebis efeqturobas, amcirebs 

WaburRilebis burRvisas avariebisa da garTule-

bebis raodenobas. zeda amZravis am sistemebis 

gamoyenebisas gaumjobesebulia momsaxure persona-

lis mier maTi marTva da daculia usafrTxoebis 

moTxovnebi navTobgaz gamovlinebis dros.

nax. 4. TESCO-HCITESCO-HCI tipis amZravis „top draivis“ saburRi sistema

WaburRilebis burRvis efeqturobis amaRleba 

xorcieldeba Semdegi teqnologiuri procesebis 

gamartivebis Sedegad, brunarasa da kvadratis 

Surfidan amoReba-CaSvebis, saburRi milis wamatebis, 

burRvisa da saburRi milebis CaSveba-amoRebis op-

eraciebis Catarebisas.

daxril-mimarTuli burRvis dros saburRi 

milebis wamateba warmoebs ise, rom maTi qvedi imy-

ofeba WaburRilis sangrevze. am dros yoveli wa-

matebisas gacilebiT meti dro rCeba burRvisaT-

vis, vidre saburRi milebis wamatebisaTvis CaSveba-

amoRebis operaciebis warmoebisas.
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zeda amZravis “top draivis“ saburRi danad-

garis gamoyeneba rotoruli xerxiT WaburRilis 

burRvasTan SedarebiT 44 %-iT (4,8 m/sT-dan - 6,9 

m/sT-mde) zrdis meqanikur siCqares (ix. nax. 5) da 

daaxloebiT 65 %-iT (7,4 m/sT-dan - 12,3 m/sT-mde) 

amaRlebs dRe-RameSi saSualo gavlas satexze (ix. 

nax. 6).

nnax. 5. meqanikuri siCqaris gazrda zeda amZravis saburRi sistemis gamoyenebisas rotoruli xerxiT Wa-ax. 5. meqanikuri siCqaris gazrda zeda amZravis saburRi sistemis gamoyenebisas rotoruli xerxiT Wa-

burRilebis burRvasTan SedarebiT

zeda amZravis „top draivis“ TDS tipis sabur-
Ri sistemiT WaburRilebis gayvanis mniSvnelovan 

upiratesobas warmoadgens is, rom uwyvetad xdeba 

saburRi kolonis brunva da saburRi xsnaris cirku-

lacia lulis damuSavebis dros zemodan qvemoT 

da piriqiT. aRniSnuli procesis warmoeba sagrZno-

blad amcirebs xaxunis Zalebs saburRi milebis 

CaSveba-amoRebis operaciebis Catarebisas daxril-

mimarTuli da horizontaluri WaburRilebis bur-

Rvis dros.

zeda amZravis „top draivis“ TDS tipis saburR 
sistemasTan SedarebiT ufro efeqturia TESCO-
HCI tipis zeda amZravis „top draivi“ saburRi 
sistema. igi warmoadgens universalur mowyobi-

lobas TESCO danadgarebis seriidan. es siste-

ma sakmaod kompaqturia A-sebri da gumbaTisebri 
koSkisaTvis, rogorc zRvis, aseve xmeleTis saburRi 

danadgarebisaTvis. aRniSnuli zeda amZravi uzrun-

velyofs CaSveba-amoRebis operaciebis Catarebas sa-

Sualo siRrmisa da Rrma WaburRilebis burRvisas.

nax. 6. dRe-RameSi satexze saSualo gavlis amaRleba zeda amZravis saburRi

       danadgaris gamoyenebisas rotoruli xerxiT burRvasTan SedarebiT
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zeda amZravis TESCO-HCI saburRi sistema 

aris maRalefeqturi danadgari, romelic warmoad-

gens rTuli gaerTianebis mqone mabruns, sadac sa-

burRi Cobalis qveda nawili moZraobaSi mohyavs 

or eleqtroZravas da amwes, romelzedac avtoma-

turi elevatori Camokidebulia saburRi koloniT. 

amwis es kompleqti sakidiT dakidebulia kavze 

sazevela sistemis meSveobiT, srialebs zeviT da 

qveviT macentrirebel koWze. 

TESCO – HCI saburRi mowyobilobebi mzaddeba 

tvirTamweobis Sesabamisad, arsebobs 500 an 650 

tonis minimaluri tvirTamweobis mqone danadgare-

bi, maTi maxasiaTeblebi mgrexi momenti da siCqare 

SeiZleba Secvlili iqnes gadacemaTa siCqaris da 

kvebis wyaros SerCevis Sesabamisad.

am saburRi mowyobilobis upiratesoba mdgo-

mareobs SemdegSi: mTliani saburRi sistema, zeda 

amZravis Zaluri danadgarisa da mbrunavi momentis 

Semcirebis sistemis CaTvliT SeiZleba damonta-

Jdes erT dReze nakleb droSi. umetes SemTxvevaSi, 

am procesis dros saburRi danadgaris modifika-

cia ar moiTxoveba. TESCO – HCI sistemas gaaCnia 
hidravlikuri samile mani pulatori, romlis dax-

marebiT SesaZlebelia elevatoris gadaxra, gamow-

eva WaburRilis RerZisken da misi saSualebiT 

milebis wamateba.

zeda amZrav saburR sistemas SeuZlia 

WaburRilis RerZidan da RerZisken gadaweva, mas 

aqvs hidravlikuri gadamwevi Woki da avtomatu-

rad Camketi elevatori, romelTa gamoyeneba amci-

rebs milebis Sexraxna-amoxraxnisas mZime fizikur 

Sromas, riTac maRldeba muSaobis usafrTxoeba. av-

tomaturad Camketi elevatori, romelsac marTavs 

mburRavi, Tavidan gvacilebs sawarmoo travmebs, 

rasac xSirad aqvs adgili elevatoris xeliT 

Caketvis dros. 

zeda amZravi saburRi sistema amaRlebs samuS-

aoTa warmarTvis usafrTxoebas, amosrolis sawi-

naaRmdego mowyobilobaTa cveTas, radgan moqmed 

preventorSi rezinis elementi CaiWers milis tans 

da ara kvadratis zedapirs. es sistema saSuale-

bas aZlevs momsaxure personals Seamciros xeliT 

Sesasrulebeli samuSao operaciebis raodenoba, 

radgan maTi umetesoba distanciurad sruldeba 

mburRavis pultidan da burRva warmoebs usafrTxo 

pirobebSi, es ganpirobebulia imiT, rom zeda amZ-

ravi uzrunvelyofs saburRi milebis SeerTebas da 

gadaxsnas gasaRebis gamoyenebis gareSe.

zeda amZravis sistemas aqvs damoukidebeli en-

ergouzrunvelyofa da reaqtiuli momentis gada-

cemis sistema, romelSic Sedis qveda CamWeri, ro-

melic asrulebs sayrden-samanqano gasaRebis rols 

da gamoiyeneba milebis dasaWerad da gadasaxsne-

lad.

zeda amZravis sistemis ZiriTad nawilebad iT-

vleba brunara, zeda saburRi Zrava, amwe agregati 

masze dakidebuli avtomaturi elevatoriT da ma-

centrirebeli koWi, romelzec srialebs mTeli es 

sistema. nax. 7-ze warmodgenilia zeda amZravis 

„top draivis“ mowyobilobis ganlagebis sqema.

zeda amZravis „top draivis“ mowyobilobis 

gamoyenebiT WaburRilis burRvis dros saburRi 

milebis kolonis brunva warmoebs ZiriTadi ele-

qtruli Zravas saSualebiT. tardeba Semdegi op-

eraciebi: CairTveba brunara-reduqtoris SezeTvis 

tumbo, CairTveba Zalovani brunaras Zravas ven-

tilatori, aRdgeba saburRi xsnaris cirkulacia, 

CairTveba Zalovani brunaras Zrava, daiwyeba sabur-

Ri iaraRis miwodeba sangrevze da iwyeba burRva. 

aRniSnuli operaciebis garda saWiroa CairTos 

hidravlikuri muxruWi, romlis xundebi daiWers 

lilvis diskos da am mdgomareobaSi iqneba bur-

Rvis dasrulebamde.

zeda amZravis „top draivis“ eqspluataciisa 

da momsaxurebisaTvis mburRavi brigadis person-

ali daiSveba mxolod samuSaoebis usafrTxo meTo-

debiT Sesrulebis Seswavlis Semdeg. danadgaris 

montaJi da eqspluatacia unda moxdes qarxana-

damamzadeblis instruqciebis Sesabamisad. samuSao 

adgilebi da „top draivTan“ misasvlel-gasasv-

lelebi unda iyos sufTa da ganTavisuflebuli 

ucxo sagnebisagan. ganaTebulobis sidide unda 

Seesabamebodes dadgenil standartebs. montaJis 

dros unda Semowmdes hidravlikuri mani pulato-

ri. Stropebis momWerebi ar unda iyos moSvebuli. 

samuSaoebis dawyebis win unda Semowmdes mbrunavi 

meqanizmi, hidravlikuri Zaluri bloki, milebis 

gamwmendi sistema, hidravlikuri Slangebis mdgo-

mareoba da saWiro wnevis arseboba hidravlikur 

sistemaSi. CarTvis win unda Semowmdes eleqtro-

mowyobilobis ventilacia. „top draiviT“ saburRi 

iaraRis Sexraxna-amoxraxnis dros yuradReba unda 

mieqces momWeri qanCebis mdgomareobas. mani pula-

toris brunvis mowyobiloba unda iyos Caketili, 

raTa ar moxdes milis SemTxveviT datrialebisas 

travmis miReba. „top draiviT“ saburRi iaraRi 

unda daeSvas nela, perioduli damuxruWebiT. meqa-

nizaciis gamoyenebiT, Sesabamisi riskebis dros, 

Tavidan aicileba xeliT Sroma.
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nax. 7. zeda amZravis reJimSi momuSave „top draivis“ mowyobilobis ganlagebis sqema

„top draivis“ saSualebiT burRvis dros bevri 

potenciurad saxifaTo davalebis Sesruleba sa-

burR moedanze daiyvaneba minimumamde, mburRavTa 

brigadis personali naklebad iRebs travmebs, rom-

lebsac SeiZleba hqondes adgili milebis SeerTebis 

dros. am sistemis gamoyenebisas milebis SeerTebis 

operaciebze daxarjuli dro 50 – 65 %-iT nakle-

bia. gazrdilia maRlivi muSis samuSaoebis warmoe-

bis usafrTxoeba. maRliv muSasTan, elevatoriT, sa-

burRi milis miaxloebis sistema, romliTac aRWur-

vilia „top draivi“, exmareba maRliv muSas ufro 

usafrTxod gadaitanos mili koSkSi. miaxloebis es 

sistema aseve exmareba rotoris moedanze momuSave 

personals sasanTleze sanTlebis dalagebisas.

„top draivis“ sistema uzrunvelyofs burRvis 

procesSi usafrTxoebis moTxovnebis dacvas praq-

tikulad nebismier danadgarze.

yovelive zemoTaRniSnulidan gamomdinare, 

SeiZleba davaskvnaT, rom zeda amZravis „top 

draivis“ saburRi mowyobilobis gamoyeneba 

WaburRilebis burRvisas, burRvis rotorul xe-

rxTan SedarebiT, gamoirCeva maRali efeqturobiT; 

mcirdeba avariebis da garTulebebis raodenoba 

burRvis procesSi; mniSvnelovnad gaumjobesebu-

lia samuSaoebis warmarTvis usafrTxoeba; avto-

matizebulia sistemis marTva. zeda amZravis sa-

burRi mowyobilobis gamoyenebisas adgili aqvs 

burRvis teqnologiuri operaciebis gamartivebas; 

mniSvnelovnad izrdeba burRvis meqanikuri siCqare 

da daaxloebiT 65 %-iT izrdeba dRe-RameSi sa-

texze saSualo gavla; sagrZnoblad mcirdeba bur-

RviTi samuSaoebis TviTRirebuleba. „top draivis“ 

mowyobilobis gamoyenebisas mcirdeba xeliT Sroma, 

mburRavTa brigadis personali naklebad iRebs 

travmebs da uzrunvelyofs burRvis procesSi 

usafrTxoebis moTxovnebis dacvas praqtikulad 

sistemaSi Semaval nebismier danadgarze.
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КУНЧУЛИЯ Т.С., ХИТАРИШВИЛИ В.Э., 
МАЧАВАРИАНИ Н.А., ДЖИБУТИ Л.М., 
ГОДАБРЕЛИДЗЕ В.Т.
ЭФФЕКТИВНОСТЬ ПРИМЕНЕНИЯ ВЕРХНЕГО 
ПРИВОДА «ТОП ДРАЙВА» ПРИ БУРЕНИИ 
СКВАЖИН

АННОТАЦИЯ: В работе рассматривается эф-
фективность применения верхнего привода «Топ 
драйва» при проводке скважин по сравнению бу-
рения роторным способом. Практическое испыта-
ние их применения выявило настолько значитель-
ные положительные свойства, что сегодня с помо-
щью буровых установок верхнего привода «Топ 
драйва» как на море, так и на суше бурятся боль-
шое количество скважин. Эти оборудования могут 
быть стационарными и мобильными. В результате 
значительного упрощения их конструкции сниже-
ны материальные и финансовые расходы, которые 
связаны с ремонтными и монтажными работами 
и обслуживанием установки. По нашим исследо-
ваниям установлено что при проводке скважин 
увеличивается механическая скорость бурения (на 
44 %) и суточная общая проходка на долото (на 
65 %), полностью соблюдены и приведены в соот-
ветствии особенностям работы верхнего привода 
«топ драйва» требования техники безопасности.

КЛЮЧЕВЫЕ СЛОВА: верхний привод; 
упрощение конструкции; суточная общая проходка 
на долото; бурение скважин на море; механическая 
скорость бурения; стационарное и мобильное 
оборудование; требования техники безопасности.

KUNCHULIA T., KHITARISHVILI V., 
MACHAVARIANI N., DJIBUTI L., 
GODABRELIDZE V.
EFECTIVE USE OF THE UPPER 
DRIVE ,,TOPDRIVE“ 
FOR DRILING WELLS

ANNOTATION: The paper discusses the ef-
fectiveness of using the top drive ,,Top drive“ when 
drilling wells compared to rotary drilling. Practical 
testing of their application showed such significant 
positive properties that today a large number of wells 
are drilled both on the sea and on land using drill-
ing rigs of the top drive ,,Top Drive“. These equip-
ment can be stationary and mobile. As a result of a 
significant simplification of their design, the material 
and financial costs associated with repair and installa-
tion work and maintenance of the installation are re-
duced. According to our research, it was established 
that when drilling wells, the mechanical drilling speed 
increases (by 44 %) and daily total drilling per bit (by 
65 %), safety requirements are fully met and brought 
in accordance with the features of the top drive drive.

KEY WORDS: top moving; simpli  cation of struc-
tures; daily total penetration rate; well drilling at sea; me-
chanical drilling speed;  xed and mobile equipment; safety 
equipment requirements.
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akad. doqtori a. goColeiSvili, akad. doqtori T. SaraSeniZe, 
akad. doqtori d. kupataZe, m. megreliZe

inicirebis axali araeleqtruli sistemebis Canergva 
WiaTuris maRaroebSi

anotaciaanotacia. naSromSi ganxilulianaSromSi ganxilulia  afeTqebisafeTqebis  

saSualebebissaSualebebis  TanamedroveTanamedrove, , araeleqtruliaraeleqtruli  „„nonelinoneli““-s 

sistemissistemis  moklemokle  teqnikuriteqnikuri  maxasiaTeblebimaxasiaTeblebi  dada  

danergviTidanergviTi  samuSaoebissamuSaoebis  winawina  pirobebipirobebi, , aseveaseve  

WiaTurisWiaTuris  maRaroebSimaRaroebSi  sistemissistemis  praqtikulipraqtikuli  

danergvisdanergvis  RonisZiebebiRonisZiebebi. aRweriliaaRwerilia  „„nonelinoneli““-s 

SemadgeneliSemadgeneli  ZiriTadiZiriTadi  nawilebinawilebi. maTmaT  SorisSoris  

plastikuriplastikuri  masalisaganmasalisagan  damzadebulidamzadebuli  mravalSrianimravalSriani  

naxevradgamWvirvalenaxevradgamWvirvale  RruRru  milakimilaki  e.ww. . talRagamtaritalRagamtari  

dada  masSimasSi  moTavsebulimoTavsebuli  feTqebadifeTqebadi  nivTierebanivTiereba, , didididi  

diapazonisdiapazonis  mqonemqone  mcireddayovnebulimcireddayovnebuli  moqmedebismoqmedebis  

araeleqtruliaraeleqtruli  detonatoridetonatori; talRagamtaristalRagamtaris  

amafeTqebeliamafeTqebeli  specialurispecialuri  xelsawyoxelsawyo..

20120188  wliswlis  miwurulsmiwuruls  CatarebulmaCatarebulma  treningmatreningma,, 

TeoriuliTeoriuli  kursisakursisa  dada  maRaroebSimaRaroebSi ( („„iTxvisisiTxvisis““  maRaromaRaro, , 

„„SuqruTisSuqruTis““  maRaromaRaro) sacdelisacdeli  afeTqebebisafeTqebebis  CatarebamCatarebam  

daadasturesdaadastures  araeleqtruliaraeleqtruli  sistemissistemis  „„nonelinoneli““-s 

dadebiTidadebiTi  mxareebismxareebis  sisworesiswore..

sakvanZo sityvebi:sakvanZo sityvebi: talRagamtari; talRagamtari;  detona-detona-

tori; SemaerTebeliSemaerTebeli  blokibloki; muxti; sangrevi; mciremcire  

dayovneba; feTqebadifeTqebadi  nivTiereba.nivTiereba.

inicirebis araeleqtruli sistema `noneli~ 

Seqmnilia Sveduri firmis `nitro-nobeli AB~-is 
mier (amJamad firmas `dino-nobeliA AB~ewodeba). 
abreviatura NONEL iSifreba: NON–ara, EEL– ele-

qtruli.

xsenebul sistemas safuZvlad udevs plastmasis 

Rru milaki (talRagamtari), romelic damzadebu-

lia maRali xarisxis moqnili, samfenovani polim-

eris (polieTilenis an sarlinis) masalisagan. Rru 

milakis gare diametri 3 mm-ia, xolo Siga diametri 

1,5 mm [1].

milakis Siga zedapirze Zalian Txeli feniT 

(15-20 mgr/m) dafrqveulia specialuri feTqeba-

di nivTiereba–oqtogenis (tetraazaciklooqtani, 
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HMX) (CH
2
)4 N (NO

2
)
4
 92%-iani da aluminis fx-

vnilis 8 %-iani narevi.

milakis kedlebze dafrqveuli feTqebadi niv-

Tierebis inicirebisaTvis saWiroa dartymiTi 

talRa da maRali temperatura. dartymiTi talRa 

(signali) vrceldeba milakSi 1800-2000 m/wm siC-

qariT. talRa ar gadmodis milakis zedapirze da 

ar axdens zemoqmedebas garemomcvel feTqebad niv-

Tierebaze. talRis gatarebisas milaki ar ziandeba 

da ar azianebs masTan SexebaSi myof sxva milakebs 

(talRagamtarebs), igi asrulebs mxolod signalis 

gamtaris movaleobas. talRagamtars ar aqvs af-

eTqebis unari da ar iwvevs feTqebadi nivTierebis 

detonacias. 

nax. 1. samfenovani talRagamtari

nax. 2. talRagamtari: 1 - feTqebadi nivTierebis Sre; 2 - naxevradgamWvirvale garsi;     nax. 2. talRagamtari: 1 - feTqebadi nivTierebis Sre; 2 - naxevradgamWvirvale garsi;     

3 - detonatori 

talRagamtari ar feTqdeba arc dartymiT da 

arc cecxlis zemoqmedebiT, wyalmedegia, gamoiyeneba 

sxvadasxva klimatur pirobebSi, gaWimvisas elas-

tiuria da uZlebs 45 kg datvirTvas. talRagam-

tari Znelad ziandeba meqanikuri zemoqmedebiT 

(uZlebs maxvili kuTxiT 50-mde moxras erT adg-

ilze). misi transportireba dasaSvebia samgzavro 

TviTmfrinaviTac [2].

talRagamtarSi feTqebadi gardaqmnis aRZvra 

xdeba kafsul-detonatoriT, eleqtruli detona-

toriT, sadetonacio zonriT da sxva specialuri 

xelsawyoebiT (ix. nax. 3).
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nax. 3. talRagamtaris amfeTqi manqana

talRagamtaris erTi bolo dagmanulia her-

metulad, xolo meore boloze mimagrebulia 

specialuri kafsul-detonatori (ix. nax. 4).

`noneli~-s sistema Sedgeba araeleqtrodeto-

natorisagan, talRagamtarisagan da gankuTvnilia 

saSpure, saWaburRile da sxva muxtebis asafeT-

qeblad. am tipis detonatorebi gamoiyeneba, mcired 

dayovnebuli afeTqebiTi moqmedebis did diapazoniT.

 detonatori ar Seicavs pirveladi inicirebis 

saSualebas (tyviis azidi) da amotom -8 an -8 

detonatorebTan SedarebiT naklebad mgrZnobiarea 

meqanikuri zemoqmedebisadmi, masSi mgrZnobiare 

feTqebadi nivTiereba tyviis azidi Secvlilia 

naklebad mgrZnobiare feTqebadi nivTiereba `pen-

tili~-T.

`noneli~-s sistemis erT-erT ZiriTad Semad-

genels warmoadgens SemaerTebeli bloki. mas gaaCnia 

plastmasis garsacmi, romelSidac moTavsebulia 

mcire dayovnebis kafsul-detonatori (ix. nax. 

5). misi ganTavseba xdeba sangrevis zedapirze da 

uzrunvelyofs dayovnebis Seqmnas SpurebSi da 

WaburRilebSi. SemaerTebel blokSi moTavsebuli 

detonatori moicavs mxolod mcire simZlavris 

ZiriTad muxts, romelic afeTqebisas ar gamotyorcnis 

detonatoris liTonis korpusis namsxvrevebs.

nax. 4. talRagamtari detonatoriT
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SemaerTebeli blokis korpuss aqvs talRagam-

taris misaerTebeli xvreli, romelic uzrunve-

lyofs detonatoris Ziris pirdapir Sexebas tal-

RagamtarebTan. detonatori da talRagamtarebi 

erTmaneTis mimarT ganlagebulia perpendikularu-

lad. bloki gankuTvnilia 5-dan 20-mde talRagam-

tarze. SemaerTebeli blokis inicireba xdeba stan-

dartuli kafsul-detonatoriT, el.detonatoriT, 

sadetonacio zonriT, an amave tipis SeaerTebeli 

blokiT.

nax. 5. SemaerTebeli bloki

sxvadasxva dayovnebis mqone SemaerTebeli blo-

kis talRagamtarebi sxvadasxva ferisaa (ix. nax. 6). 

dayovnebis SemaerTebeli blokis talRagamtarze 

mimagrebulia etiketi dayovnebis sididis CvenebiT. 

SemaerTebeli blokis talRagamtaris sigrZe stand-

artulia 4,6,9,12,15 an 18 m. igi SeiZleba damzaddes 

specSekveTiT.

nax. 6. sxvadasxva dayovnebis mqone SemaerTebeli blokebi

calkeuli tipis detonatoris, sadetonacio 

zonriT inicirebisas, yoveli detonatoris tal-

Ragamtarze, qarxana damamzadeblis mier (momxmareb-

lis SekveTiT) mimagrebuli unda iyos specialuri 

samagri `kobra~ (ix. nax. 4). akrZalulia detona-

toris gamoyeneba detonaciis sangrevis zedapirze 

gadasacemad.

WiaTuris maRaroebSi 2018 wlamde gamoiyene-

boda cecxlovani afeTebis meTodi kafsul-deto-

natorebis da cecxlgamtari zonris gamoyenebiT. 
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aRniSnuli gamowveulia maRaroebSi arsebuli 

moxetiale denebis (eleqtromagnituri velebis) 

gamo, romlebic warmoiqmneba sakontaqto elmav-

lebis eqspluatacisas. moxetiale denebs advilad 

SeuZliaT gamoiwvion eleqtrodetonatorebis 

daugegmavi inicirebis (afeTqebis) provocireba 

SesaZlo savalalo SedegebiT. swored amitom iTqva 

uari eleqtrodetonatorebiT afeTqebaze.

cecxlovani afeTqebis meTodi Zalian 

Sromatevadi da arausafrTxoa, miTumetes, rom maRa-

roebSi sistematurad arRveven usafrxoebis wesebis 

moTxovnebs da xSiria travmatizmis SemTxvevebi, maT 

Soris, letaluri SedegiT.

cecxlovani afeTqebis uaryofiTi mxareebis 

gaTvaliswinebiT  `jorjian manganezis~ WiaTuris 

samTo mamdidrebeli kombinatis xelmZRvanelobam 

gadawyvita gadasuliyvnen afeTqebis araeleqtruli 

sistema `noneli~-s meTodze, risTvisac 2018 wlis 

miwuruls inJiner-teqnikuri personalisaTvis 

Catarda treningi. saqarTvelos teqnikuri univer-

sitetidan miwveulni iqnen prof. a. goColeiSvili 

da prof. T. SaraSeniZe. treningSi monawileobdnen 

`jorjan manganezis~ WiaTuris samTo mamdidrebeli 

kombinatis teqnikuri usafrTxoebis ganyofilebis 

yvela TanamSromeli. Catarda Teoriuli swavlebis 

sruli kursi da sawarmoo pirobebSi praqtikuli 

mecadineobebi.

afeTqebis `noneli~-s meTodze gadasvlas aqvs 

mravali dadebiTi mxare da praqtikulad sru-

liad usafrTxoa nebismieri eleqtromagnituri 

velis zemoqmedebis mimarT. `noneli~-s sistemis 

mTavari dadebiTi mxarea saimedooba da gamoirCeva 

Sesrulebis simartiviT, rac uzrunvelyofs mcired 

dayovnebuli afeTqebis efeqtis miRwevas.

`noneli~-s sistemis dadebiTi mxareebis miuxe-

davad, aucilebelia saamfeTqeblo samuSaoebis ro-

gorc xelmZRvaneli, aseve Semsrulebeli persona-

lis kvalifikaciis mudmivi amaRleba da srulyofa.

`noneli~-s erTaderTi uaryofiTi mxarea (iseve 

rogorc kafsul-detonatorebis), saamfeTqeblo qse-

lis mTlianobis Semowmebis SeuZlebloba (aRniSnu-

li SesaZlebelia mxolod eleqtrodetonatorebis 

gamoyenebisas).

sagulisxmoa, rom msoflioSi `noneli~-s siste-

mis warmoebaSi miRebidan (Canergvidan) 40 welze 

meti xnis ganmavlobaSi mwarmoebeli da momxmare-

beli kompaniebis mxridan mravalmxrivi eqspertize-

bis da mudmivi dakvirvebebis miuxedavad, am sistemis 

raime mniSvnelovani teqnikuri xasiaTis uaryofi-

Ti mxare ar gamovlenila. qarxnuli defeqtebis 

Sedegad gamowveuli mtyunebis simciris gamo, 

sistema SeiZleba CaiTvalos udefeqto produqtad. 

`noneli~-s sistemis WiaTuris maRaroebSi dan-

ergvis mizniT, sacdeli afeTqebebi Catarda `iTx-

visis~ da ~SuqruTis~ maRaroebis mosamzadebel da 

wmendiT sangrevebSi. treningis pirveli etapisaT-

vis SerCeuli iqna am sistemisaTvis miRebuli, saa-

mfeTqeblo qselis montaJis sqema ukuiniciirebis 

gamoyenebiT.

burRva-afeTqebis pasportis mixedviT 26 Spurian 

sangrevis (spirajo, Streki), asafeTqeblad saWiroa 

26 detonatori: 4 cali sayelavi – 100 (50) ml/wm 

dayovnebis, 8 cali momngrevi (damxmare) – 200 (100) 

ml/wm dayovnebis, 6 cali (3+3) gverdebis konturu-

li _ 300 (150) ml/wm dayovnebis, 3 cali Weris kon-

turuli – 400 (200) ml/wm dayovnebis da 5 cali 

Ziris konturuli -500 (250) ml/wm dayovnebis.

sangrevi daimuxta Semdegi TanamimdevrobiT:

detonatorebi ganawilda dayovnebis seriebis 

daniSnulebisamebr (yovel daburRul SpurSi mo-

Tavsda Sesabamisi dayovnebis detonatori);

- saTiTaod damzadda sartyami vaznebi da Spurebi 

daimuxta burRva-afeTqebis pasportis moTxovnaTa 

dacviT;

- amfeTqebelma, Spurebis damuxtvis damTavrebis 

Semdeg, sangrevis Ziris Spuridan daiwyo 

sadetonacio zonaris daSla da SemaerTebeli 

samagri saSualebiT (`kobra~) masTan miaerTa 

yvela detonatori. sadetonacio zonris dasawyisi, 

rogorc wesi, Spuris (sangrevis) piridan 

dacilebuli iqna 1 metrze meti manZiliT;

- mas Semdeg, rac amfeTqebeli daamTavrebs 

sadetonacio zonarTan yvela Spuris 

talRagamtaris mierTebas, man kidev erTxel unda 

daaTvalieros sangrevi, raTa darwmundes yvela 

talRagamtaris sworad mierTebaSi sadetonacio 

zonarTan. darwmundes, rom SeerTebis wertilebis 

garda, `noneli~-s talRagamtari da sadetonacio 

zonari sxvagan arsad ar ikveTeba erTmaneTTan;

- amfeTqebelma, sadetonacio zonris bolodan 

aranakleb 20 sm-ze unda daamagros kafsul-

detonatori (ZiriT sangrevisken). minimum 1 

metriani cecxlgamtari zonriT, moukidos cecxli 

da swrafad datovos sangrevi (zonris sigrZe 

damokidebulia usafrTxo adgilamde gasvlis 

manZilze).

sangrevis afeTqebis Semdgom, moqmedebebi igivea, 

rac cecxlovani afeTqebisas. 

aRsaniSnavia, rom amJamad WiaTuris yvela maRa-

ro gadasulia feTqebadi nivTierebis inicirebis 

araeleqtrul `nonel~-is sistemaze.

sacdelma afeTqebebma daadastures araele-

qtruli sistemis `noneli~-s zemoT CamoTvlili 

dadebiTi mxareebis siswore. garda amisa vizual-

uri dakvirvebiT, sacdeli afeTqebisas gaumjobesda 

afeTqebuli qanis natexianobis xarisxi, Semcirda 

afeTqebuli qanis gabnevis sigrZe. adgili ar hqo-

nia samagri CarCoebis dazianebas da gamoyras. 

SenarCunebuli iqna Weris mdgradoba, gaizarda 

Spuris gamoyenebis koeficienti. unda aRvniSnoT, 

rom afeTqebiT samuSaoebTan dakavSirebulma per-

sonalma advilad SeiTvisa da moiwona araele-

qtruli sistemis `noneli~-s gamoyenebis meTodebi 

da xerxebi.
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ГОЧОЛЕИШВИЛИ А.Т., ШАРАШЕНИДЗЕ Т. В., 
КУПАТАДЗЕ Д. Г., МЕГРЕЛИДЗЕ М. Ш.
ВНЕДРЕНИЕ НОВОЙ НЕЭЛЕКТРИЧЕСКОЙ 
СИСТЕМЫ «НОНЕЛЬ» В ЧИАТУРСКИХ 
РУДНИКАХ

АННОТАЦИЯ: В труде рассмотрены краткая 
техническая характеристика современного неэлек-
трического средства взрывания системы «Нонель» 
и предпосылки её внедрения на производстве, а 
также мероприятия её практического внредрения  
на Чиатурских рудниках.

Представлены основные составляющие части 
системы «Нонель». Среди них полупрозрачная, 
многослойная, пластическая трубка, т. н.  волно-
вод и  взрывчатое  вещество внутри трубки, 
Неэлектрический, короткозамедленный детона-
тор с большим диапазоном замедления; специаль-
ный прибор для взрывания волновода.

Проведенные в конце 2018 года теоретические 
курсы обучения и опытные взрывы на рудниках 
г. Чиатура (рудники «Итхвиси» и «Шукрути») 
подтвердили положительные стороны  неэлек-
трической  системы  «Нонель».

КЛЮЧЕВЫЕ СЛОВА: Волновод; детонатор; 
соединительный блок; заряд; забой; короткое 
замедление; взрывчатое вещество.

GOCHOLEISHVILI A., SHARASHENIDZE T., 
KUPATADZE D., MEGRELIDZE M.
INTRODUCTION OF NEW NON-ELECTRIC 
NONEL SYSTEM IN CHIATURA MINES

ANNOTATION: Brief technical description of 
the modern non-electric means of blasting of the 
“Nonel” system and the background of its introduction 
into production, as well as measures for its practical 
introduetien in Chiatura mines are considered.

The main components of the system “Nonel” are 
presented. Among them, a translucent, multi-layered 
plastic tube, the so-called waveguide and explosive 
inside tube, non-electrically, a short-delay detonator 
with a large range of deceleration; special device for 
the explosion of the waveguide.

Testing, Theoretical training courses conducted 
at the end of 2018 and experiment explosive at 
the Chiatura mines (Itkhvisi and Shukruti mines) 
confirmed the positive aspects of the non-electric 
Nonel system.

   
KEY WORDS: Waveguide; detonator; connecting 

block; charge; short; delay; explosive.
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Tvisebebis kvleva
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tonis fizikuri da zogierTi meqanikuri Tvisebis tonis fizikuri da zogierTi meqanikuri Tvisebis 

kvlevis Sedegebi. masalaSi Semavseblad dakvlevis Sedegebi. masalaSi Semavseblad da Semvsebad, Semvsebad, 

Sesabamisad gamoyenebulia wvril da msxvilfraqci-Sesabamisad gamoyenebulia wvril da msxvilfraqci-

uli andeziti da teSeniti, xolo gamaZliereblad uli andeziti da teSeniti, xolo gamaZliereblad 

- sxvadasxva saxis fibrebi (liTonuri, araliTon-- sxvadasxva saxis fibrebi (liTonuri, araliTon-

uri). armoplastbetoni perspeqtiulia eqstremalur uri). armoplastbetoni perspeqtiulia eqstremalur 

pirobebSi, maT Soris miwisqveSa pirobebSi, momuSave pirobebSi, maT Soris miwisqveSa pirobebSi, momuSave 

samSeneblo konstruqciebis elementebis dasamza-samSeneblo konstruqciebis elementebis dasamza-

deblad. maRali meqanikuri maxasiaTeblebis mqone deblad. maRali meqanikuri maxasiaTeblebis mqone 

armoplastbetonebi, SesaZloa, efeqturi aRmoCndes armoplastbetonebi, SesaZloa, efeqturi aRmoCndes 

agreTve dinamikuri datvirTvebis pirobebSi muSao-agreTve dinamikuri datvirTvebis pirobebSi muSao-

bisas. warmodgenilia armoplastbetonis kumSvaze, bisas. warmodgenilia armoplastbetonis kumSvaze, 

gaWimvasa da dartymamedegobaze gamocdis Sedegebi. 

miRebuli Sedegebidan gamomdinare SegviZlia vTqvaT, miRebuli Sedegebidan gamomdinare SegviZlia vTqvaT, 

rom armoplastbetoni, Cveulebriv cementbetonTan rom armoplastbetoni, Cveulebriv cementbetonTan 

SedarebiT, gacilebiT ukeTesad muSaobs gaWimvasa da SedarebiT, gacilebiT ukeTesad muSaobs gaWimvasa da 

dartymaze. 

sakvanZo sityvebi:sakvanZo sityvebi: polieTeruli fisi; an- polieTeruli fisi; an-

dezitis Semavsebeli; teSenitis Semvsebi; fibrebi;  dezitis Semavsebeli; teSenitis Semvsebi; fibrebi;  

armoplastbetoni; dartymamedegoba.

ukanasknel xanebSi xSirad gvxvdeba publika-

ciebi, romlebic asaxaven plastbetonebis, ker-

Zod, polieTeruli fisebis safuZvelze Seqmnili 

plastbetonebis, miRebas. SemoTavazebulia maT mis-
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aRebad saWiro sxvadasxva Semavsebeli [1, 3]. iTvleba, 

rom sxvadasxva tipis boWko, rogorc xelovnuri, 

aseve naturaluri, aZlierebs plastbetons [4, 5]. 

Sedarebulia am axali saxis betonisa da cemen-

tis safuZvelze damzadebuli betonis Tvisebebi 

[6]. Seiswavleba polieTeruli fisis safuZvelze 

damzadebuli plastbetonebis qimiuri medegoba [7]. 

am da sxva literaturuli wyaroebis gacnobis 

Sedegad SeiZleba iTqvas, rom dRemde safuZvli-

anad ar aris Seswavlili plastbetonis fibrebiT 

dispersiuli armirebis sakiTxi. polieTeruli fi-

sis samganzomilebiani armirebis  SesaZleblobis 

Sesaxeb SeiZleba vimsjeloT suraTi 1-is mixedviT. 

sur. 1. dispersiulad armirebuli polimeri 

masalebi da meTodebi

komponentebi da maTi Tvisebebis 
Seswavla

samatrice masalad SeirCa Turquli warmoebis 

2600 EL markis polieTeruli fisi. misi struq-

turis Seswavlis mizniT gadaRebul iqna infrawi-

Teli speqtri da moiZebna polimeris maxasiaTebeli 

STanTqmis zolebi. speqtrSi Cans esteruli –C=O 
bmisaTvis maxasiaTebeli STanTqmis zoli 1719,44 

sm-1-ze. 1252,98 sm-1 -ze ikveTeba –C=C– jgufis 

Sesabamisi STanTqmis zoli. aseve Cans –C–O–C-s 
esteruli kavSiri 1122,02 sm-1-ze (ix. nax. 1).

nax. 1.  samatrice komponentis infrawiTeli speqtri
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gaangariSebuli iqna polieTeruli fisis 

Sedgeniloba da Seswavlilia gamyarebis procesi, 

romelic Semowmda agregatul-mdgomareobaSecvli-

li fisis  sxvadasxva gamxsnelis areSi damuSave-

biT.  duRilis Sedegad SeiniSna fisis ramdenime 

nawilad daSla da intensiurad airis gamoyofa, 

magram arc erT organul gamxsnelSi ar gaixsna. 

aqedan gamomdinare, unda vivaraudoT, rom polimeri 

sakmaod sruladaa gamyarebuli.

polieTeruli fisis gamyarebis sisrule dam-

atebiT Seswavlili iqna sami meqanikuri maxasiaTe-

blis mixedviT: kumSvaze, gaWimvaze simtkicisa da 

sisalis mixedviT. simtkice kumSvaze ganisazRvra 

mcire zomis (2x2x2) sm3 formis nimuSebis hidrav-
likur 5 da 10 t wnexebze gamocdis gziT. gaWim-

vis nimuSebi ganivkveTiT (4x4) mm2  ki  masalebis 

xangamZleobaze gamosacdel modernizebul mowyobi-

lobaze, romelic aRwerilia naSromSi [8]. sisale 

ganisazRvra vikersis/knupis xelsawyoze. dadginda, 

rom 3-7 dRe-Ramec ki sakmarisia imisTvis, rom ni-

muSebis simtkicis mniSvnelobebma miaRwios: kumS-

vaze - maqsimaluri simtkicis 95 %-s, gaWimvaze 

– 60 %-sa da sisalem – 58 %-s.

armoplastbetonis erT-erT mniSvnelovan kom-

ponents warmoadgens andezitis Semavsebeli. gamoy-

enebuli iqna bakurianis sabados andeziti. plast-

betonis mkvrivi fuTvis miRebis mizniT, gadawyda an-

dezitis ori fraqciis gamoyeneba. msxvili fraqcia, 

marcvlebis zomiT < 1,5 mm, miRebuli iqna “Retsch”-
is firmis samsxvrevelas gamoyenebiT, wvrili mi-

kro, nano fraqcia (e.w. “andezitis fqvili”) ki 

– msxvili fraqciis “Fritsch”-is wisqvilSi dafqvis 

Sedegad. armoplastbetonis Semvsebad Cveni yur-

adReba SeCerda teSenitze. meqanikuri maxasiaTeble-

biT igi misaRebi da aradeficituri nedleulia. 

teSenitis RorRis optimalur zomad miRebuli iqna 

10-12 mm.  

armirebisaTvis gamoyenebuli iqna Dramix tipis 
foladis fibrebi kauWiani daboloebiT, sigrZe - 3,5 

sm, diametri - 0,6 mm; bazaltis fibrebi, TurboBuild 
Integral, sigrZe - 2 sm, elementaruli boWkos diame-

tri -15 mkm, wrfivi simkvrive 550 teqsi (ix. sur. 

2). bazaltis fibrebis mwarmoebelia Basalt Fibers 
LLC, rusTavi.

a                                               b

             

sur. 2. maarmirebeli saSualebebi: a - foladis fibrebi; 

b -  bazaltis fibrebi

nimuSebis damzadeba da gamocda

damzadebuli iqna armoplastbetonis sacdeli 

cilindruli nimuSebi diametriT 10 sm  da sig-

rZiT 9-10 sm, agreTve kubebi zomiT (10x10x10) 
sm3.  Sedgenilobis gaangariSebisTvis visargebleT 

Cven mier adre [9] SemoTavazebuli meTodikiT, ro-

melic iTvaliswinebs polimeruli fisis, rogorc 

mWida masalis specifikas. plastbetonis narevSi 

Seyvanili maarmirebeli saSualebebis raodenoba 

Seadgens (1 m3 masalaze gadaangariSebiT): bazaltis 

fibrebis-15 kg an foladis fibrebis - 60 kg. SeirCa 

armoplastbetonis kumSvaze, gaWimvasa da dartyma-

medegobaze gamocdis meTodebi. kumSvaze gamocdis 

meTodad miRebuli iqna standartuli meTodi, ro-

melic iTvaliswinebs kubis formis nimuSebis meqa-

nikur gamocdas. simtkicis zRvari kumSvaze ian-

gariSeboda rogorc ori yvelaze maRali Sedegis 

saSualo ariTmetikuli (sami nimuSis gamocdis 

Sedegad miRebuli). gamoTvlili simtkicis zRvari 

daiyvaneboda 200 mm wiboiani kubis nimuSis simt-

kicis zRvramde. amisaTvis mocemuli zomis wibos 

(100 mm) mqone kubebis gamocdis ricxviTi Sedegi 

mravldeboda koeficientze 0,85.

armoplastbetonis simtkice gaWimvaze gapobisas 

ganisazRvreboda cilindruli nimuSebis gamocdis 

gziT. nimuSebis gamocda xdeboda igive wnexze, ro-

melic gamoiyeneboda kumSvaze simtkicis gansasaz-

Rvrad. nimuSebi wnexze Tavsdeboda ise, rom wnexis 

filebi ebjineboda or urTierTsapirispiro msaxv-

els (ix. nax. 2). TiToeuli nimuSisTvis simtkicis 

zRvari RerZul gaWimvaze gamoiTvleboda formu-
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liT: ldP /2 ,     

sadac P - mrRvevi Zalaa, kgZ; d - cilindris 

diametria, sm; l  - sigrZe, sm. 

simtkicis zRvris sididis mniSvneloba am 

SemTxvevaSic warmoadgens ori yvelaze maRali 

Sedegis saSualo ariTmetikuls. 

                                           
nax. 2. RerZul gaWimvaze 

     gamocdis sqema

nax. 3. pejis urnali

armoplastbetonis dartymamedegobis, anu masa-

lis dartymisadmi winaRobis gansazRvra Tavda-

pirvelad daigegma pejis urnalis (ix. nax. 3) gamo-

yenebiT. igi farTod gamoiyeneba qanebis, ufro iS-

viaTad samSeneblo masalebis, gamosacdelad. gamoc-

dis arsi mdgomareobs imaSi, rom cilindrul ni-

muSze xdeba ori kg tvirTis ganmeorebiTi vardna 

0,82 m simaRlidan nimuSis rRvevamde (pirveli 

bzaris gaCenamde). nimuSis rRvevaze daxarjuli 

jamuri muSaoba (kgZ.·sm), dayvanili masalis mocu-

lobis erTeulze (sm3) miiCneva masalis dartymame-

degobis, anu masalis dartymaze winaRobis maxasi-

aTeblad ( d ). armoplastbetonis winaswari ga-

mocdebis Sedegad davrwmundiT, rom ori kg tvirTis 

mqone pejis urnali gamousadegaria armoplastbe-

tonis rRvevamde misayvanad (ar yofnis simZlavre). 

datvirTvis gazrdis mcdeloba uSedego aRmoCnda. 

misi orjer gazrda iwvevs danadgaris damrtymeli 

kvanZis swraf dazianebas da mwyobridan gamosvlas. 

amitom Cveni yuradReba SeCerda qanebis msxvrevado-

bis ganmsazRvrel danadgarze (ix. sur. 3), romelic 

warmoadgens liTonis vertikalur mils Sida dia-

metriT 10 sm da sigrZiT 1 m. mis zemo niSnulze 

Camokidebulia 10 kg wonis tvirTi, romelic 

Tavisuflad vardeba milis boloSi moTavsebul ni-

muSze. 

sur. 3. qanebis msxvrevadobis ganmsazRvreli danadgari
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tvirTis dacema uSualod nimuSze ki ar xde-

ba, aramed cilindruli nimuSis zeda sibrtyeze 

dadebul liTonis firfitaze, romlis centrSi 

Camagrebulia 27 mm diametris foladis burTula. 

pejis meTodis analogiurad, am SemTxvevaSic isaz-

Rvreba nimuSis rRvevaze daxarjuli  dayvanili 

muSaoba (kgZ sm/sm3).

Sedegebi

fibriani da ufibro plastbetonis moculobiTi 

masa, kuTri wona, saerTo, Ria da daxuruli fori-

anoba, wyalSTanTqma, ar gansxvavdeba erTmaneTisagan, 

es fizikuri maxasiaTeblebi mocemulia cxrilSi 1. 

cxrili 1

plastbetonis fizikuri maxasiaTeblebi

saSualo 

moculobiTi 

masa, gr/sm3

saSualo 

kuTri wona, 

g/sm3

saerTo 

forianoba,                     

%

Ria 

forianoba, %

daxuruli 

forianoba, %

wyalSTanTqma

%

2,29 3,09 25,8 5,7 20,1 0,32

    qvemoT warmodgenili diagrama (ix. nax. 4.) asaxavs cementbetonisa da armoplastbetonebis 

SedarebiT simtkiceebs kumSvaze. 

nax. 4. cementbetonisa da armoplastbetonis SedarebiTi simtkiceebi kumSvaze

suraTze 4 naCvenebia kumSvaze gamocdili nimuSebis rRvevis xasiaTi.

sur. 4. nimuSebi kumSvaze gamocdis Semdeg

a n al i z i  -  А Н А Л И З   -  A N A L Y S I S
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cementbetonisa da armoplastbetonis SedarebiTi simtkiceebi gaWimvaze warmodgenilia naxazze 5.

nax. 5. cementbetonisa da armoplastbetonis simtkiceebi gaWimvaze

suraTze 5 naCvenebia gaWimvaze gapobisas gamocdili nimuSebis rRvevis xasiaTi.

sur. 5. nimuSebi gaWimvaze gamocdis Semdeg

calkeuli nimuSis dartymamedegobaze gamocdis Sedegebi mocemulia cxrilSi 2. es Sedegebi miRebu-

lia msxvrevdobis ganmsazRvrel danadgarze.

cxrili 2

masalis dartymamedegobis maxasiaTeblebi

nimuSi, V, sm3 dartymis 

jeradoba
d,

kgZ sm/sm3 d

plastbetoni

1. 743,8 42 56,5

36,2
2. 819,4 13 15,9

armobazalt- 

plastbetoni

1. 754,2 3 4,0
8,3

2. 789,4 10 12,7

armofolad- 

plastbetoni

1. 772,6 8 10,4

      12,2
2. 790,1 11 13,9

nimuSebis rRvevis xasiaTi dartymis Sedegad naCvenebia suraTze 6. 

a n al i z i  -  А Н А Л И З   -  A N A L Y S I S



109 samTo Jurnali, #1(42), 2019

sur. 6. nimuSebi dartymamedegobaze gamocdis Semdeg

unda iTqvas, rom dartymamedegobaze miRebuli 

Sedegebi xasiaTdeba maRali araerTgvarovnebiT. 

amasTan erTad, aSkaraa, rom plastbetoni gacile-

biT dartymamedegia cementbetonTan SedarebiT. Tu 

plastbetonis dartymamedegobis maCvenebelia daax-

loebiT 36 kgZ sm/sm3, cementbetonis analogiuri 

maCvenebeli, rogorc Cveni gasuli wlebis kvlevebi-

dan iyo dadgenili, Seadgens mxolod 3,3 kgZ sm/sm3. 

naTelia agreTve is, rom fibrebis efeqturoba ufro 

mkafiod vlindeba armocementbetonis miRebisas, vi-

dre armoplastbetons miRebisas.

daskvnebi

1. Seswavlilia polieTeruli fisis safuZvelze 

damzadebuli wvrilmarcvlovani plastbetonis 

gamyarebis procesi gaWimvasa da kumSvaze 

simtkicis, agreTve sisalis maCveneblebis droSi 

matebis mixedviT. dadginda, rom 3-7 dRis Semdeg 

misi simtkice gaWimvaze Seadgens maqsimaluri 

simtkicis daaxloebiT 60 %-s, kumSvaze - 95%-s, 

xolo sisale - maqsimaluri sisalis 58 %-s.

2. miRebuli armoplastbetonis saSualo 

moculobiTi masaa 2,29 gr/sm3, kuTri wona - 

3,09 gr/sm3, saerTo forianoba - 25,8 %, Ria 

forianoba - 5,7 %, daxuruli forianoba - 21,1 

%, wyalSTanTqma - 0,32 %.

3. plastbetonis simtkicis zRvari kumSvaze 

Seadgens 57,0 megpa-s, armoplastbetonebisa 

- 72,6-76,0 megpa. fibrebiT armireba iZleva 

plastbetonis kumSvaze simtkicis zRvris 

amaRlebas 27-33 %-iT. foladisa da bazaltis 

fibrebiT armirebuli plastbetonis simtkicis 

zRvrebs Soris gansxvaveba didi ar aris. 

4. plastbetonis simtkicis zRvari gaWimvaze 

gapobisas Seadgens 7,35 megpa-s, armobazalt-

plastbetonisa - 10,4 megpa-s, xolo armofolad- 

plastbetonisa - 8,42 megpa-s. maSasadame, 

plastbetonis simtkice gaWimvaze cementbetonis 

simtkicesTan SedarebiT daaxloebiT 7-jer 

maRalia. plastbetonis armireba bazaltisa da 

foladis fibrebiT iZleva simtkicis matebas 

Sesabamisad 41 da 14 %-iT. bazaltis fibra, am 

SemTxvevaSi araTu Camouvardeba, aramed aRemateba 

kidec Tavisi efeqturobiT foladis fibras.

5. gamovlinda plastbetonis upiratesoba, ce-

mentbetonTan SedarebiT, dartymaze muSaobisas. 

cementbetonis dartymamedegobis maCvenebeli 

aris 3,3 kgZ sm/sm3, plastbetonis analogiuri 

maCvenebeli - 36,2 kgZ sm/sm3. cementbetonisagan 

gansxvavebiT, plastbetonSi Seyvanili 

rogorc bazaltis, aseve foladis fibrebi 

dartymamedegobis maCvenebels didad ar zrdis.

6. gamovlinda samSeneblo masalebis dartymamedegobis 

gansazRvris meTodis srulyofis aucilebloba. 

pejis urnalis simZlavre arasakmarisia iseTi 

masalebis dartymamedegobis gansazRvrisTvis, 

rogoricaa plastbetoni. masalis nimuSebze 

tvirTis dacemis meTodis garda aucilebelia 

sxva meTodebis, pirvel rigSi, afeTqebiT 

gamowveuli datvirTvis meTodis gamoyeneba.
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TSVERAVA D.,  KVINIKADZE S.,  BEZHANOV F.,  
BALIASHVILI G.,   ABASHIDZE G.
PRODUCTION OF REINFORCED POLYMER 
CONCRETE AND RESEARCH OF ITS MAIN 
PHYSICAL - MECHANICAL PROPERTIES

ANNOTATION:  The paper presents the results of 
the study of the basic physical-mechanical properties 
of polymer concrete produced on the basis of 
polyester resin. In the material, a mixture of fine- and 
coarse-grained andesite and teschenite are used as a 
filler and an aggregate, accordingly. Polymer concrete 
is reinforced with metal or non-metal fibers. The 
reinforced polymer concrete is a prospective material 
for manufacturing of the elements of building 
structures that are used in difficult conditions, 
including underground conditions. The reinforced 
polymer concrete with high mechanical properties 
may turn out to be effective materials under dynamic 
loading conditions. The results of testing of reinforced 
polymer concrete for compression, sprain when 
splitting and shock resistance are given. It is revealed 
that the developed material, as compared with cement 
concrete, works better for tension and shock. Thus, the 
sprain when splitting strength of polymer concrete is 
seven-times higher than the tensile strength of ordinary 
concrete. Reinforcement of polymer concrete with 
basalt and steel fibers showed a noticeable increase in 
tensile strength. The advantage of reinforced polymer 
concrete in comparison with ordinary concrete in 
terms of shock resistance (10-12 times more) was also 
revealed. The opinion was expressed that the resistance 
of a material to dynamic effects is the best assessed not 
by shock resistance, but by explosion resistance. 

 
KEY WORDS: polyester resin; andesite  ller; 

teschenite aggregat;   bers, reinforced polymer concrete; 
shock resistance.
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АННОТАЦИЯ: В работе представлены итоги ис-
следования основных физико-механических свойств 
пластбетона, полученного на основе полиэфирной 
смолы. В материале в качестве наполнителя и запол-
нителя использованы, соответственно, смесь мелко и 
крупнозернистого андезита и тешенита. Пластбетон 
усилен металлическими или неметаллическими фи-
брами. Армопластбетон является перспективным 
материалом для изготовления элементов строитель-
ных конструкций, эксплуатируемых в сложных, в том 
числе, в подземных условиях. Армопластбетоны с 
высокими механическими свойствами, возможно, 
окажутся эффективными материалами в условиях 
динамического нагружения. Даются результаты ис-
пытаний армопластбетонов на сжатие, растяжение 
при раскалывании и ударостойкость. Выявлено, что 
разработанный материал, по сравнению с цемент-
ным бетоном, лучше работает на растяжение и удар. 
Так, предел прочности на растяжение у пластбетона 
в 7 раза выше предела прочности обычного бетона. 
Армирование пластбетона базальтовыми и стальны-
ми фибрами показало заметное увеличение предела 
прочности на растяжение. Выявлено также преиму-
щество армопластбетона перед обычным бетоном 
по показателю ударостойкости (10-12 раза больше). 
Высказано мнение о том, что стойкость материала 
динамическим воздействиям лучше всего оценить 
не по ударостойкости, а по взрывостойкости.

КЛЮЧЕВЫЕ СЛОВА: полиэфирная смола ан-
дезитовый наполнитель; тешенитовый заполни-
тель; фибры; армопластбетон; ударостойкость.
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ekonom. mecn. doqtori, prof. d. ComaxiZe, m. basilaZe

msoflios ganaxlebadi energetikuli resursebi

anotaciaanotacia. statiaSi ganxilulia msoflioSi 

ganaxlebadi energetikuli resursebis (hidroenergia, ganaxlebadi energetikuli resursebis (hidroenergia, 

mzis da qaris energia) gamoyeneba eleqtroenergiis mzis da qaris energia) gamoyeneba eleqtroenergiis 

warmoebaSi. naCvenebia, rom am mxriv lideri qveyanaa warmoebaSi. naCvenebia, rom am mxriv lideri qveyanaa 

CineTi. kerZod, 2015 wels CineTma hidrosadgurebSi CineTi. kerZod, 2015 wels CineTma hidrosadgurebSi 

awarmoa 1130 teravat saaTi eleqtroenergia, mzis awarmoa 1130 teravat saaTi eleqtroenergia, mzis 

eleqtrosadgurebSi 45 da qaris eleqtro-sad-eleqtrosadgurebSi 45 da qaris eleqtro-sad-

gurebSi 186 teravat saaTi. am TvalsazrisiT CineTi gurebSi 186 teravat saaTi. am TvalsazrisiT CineTi 

wlebis ganmavlobaSi win uswrebs iseT qveynebs, ro-wlebis ganmavlobaSi win uswrebs iseT qveynebs, ro-

goricaa aSS, germania, iaponia, kanada, brazilia da goricaa aSS, germania, iaponia, kanada, brazilia da 

a.S. hidroeleqtroenergiis warmoebaSi CineTi meore a.S. hidroeleqtroenergiis warmoebaSi CineTi meore 

adgilze myof kanadas uswrebs TiTqmis 3-jer, mesame adgilze myof kanadas uswrebs TiTqmis 3-jer, mesame 

adgilze myof brazilias – 3,1-jer, meoTxe adgilze adgilze myof brazilias – 3,1-jer, meoTxe adgilze 

myof aSS – 4,2-jer da a.S. mzis gamoyenebaSi meore myof aSS – 4,2-jer da a.S. mzis gamoyenebaSi meore 

adgilze myof germanias – 1,1-jer, mesame adgilze adgilze myof germanias – 1,1-jer, mesame adgilze 

myof iaponias – 1,25-jer, meoTxe adgilze myof aSS-myof iaponias – 1,25-jer, meoTxe adgilze myof aSS-

s -1,4-jer da a.S. xolo qaris energiis gamoyenebaSi s -1,4-jer da a.S. xolo qaris energiis gamoyenebaSi 

aSS-s-2-jer, germanias- 2,3-jer da a.S.aSS-s-2-jer, germanias- 2,3-jer da a.S.

sakvanZo sityvebi: sakvanZo sityvebi: ganaxlebadi energore-

sursebi ; qaris energia; mzis energia; energiis al- qaris energia; mzis energia; energiis al-

ternatiuli wyaroebi; energiaSemcveloba; seismuri.

qveynis ekonomikuri da, maT Soris, energetikuli 

usafrTxoebis umniSvnelovanes safuZvels bunebri-

vi resursebi warmoadgens.

bunebriv simdidreTa Soris ki saTbob-energet-

ikul resursebs (ser) gansakuTrebuli mniSvneloba 

aqvs. flobde sakmaris energoresursebs da SegeZlos 

sworad gamoiyeno igi – es niSnavs gqondes saimedo 

baza socialuri da ekonomikuri xasiaTis yvela 

amocanis warmatebiT gadawyvetisaTvis [1].

saTbob-energetikuli kompleqsis samomavlo 

ganviTarebis erT-erT prioritetad ganaxlebadi en-

ergetikuli resursebis (hidro, mzis, qaris da sxv.) 

aTvisebis aucileblobaa miCneuli. ganaxlebadi 

resursebis aTviseba saSualebas iZleva regioneb-

Si Seiqmnas damatebiTi energetikuli simZlavreebi, 

romlebic uzrunvelyofs energiaSemcvelebze maTi 

damokidebulebis Semcirebas da energetikul us-

afrTxoebas, aqedan gamomdinare yvela sikeTiT [2].

hidroenergiahidroenergia erT-erTi yvelaze Zveli energia-

Semcvelia, romelsac kacobrioba odiTganve iyenebs. 

igi met-naklebi zomiT msoflios yvela qveyana-

Si gamoiyeneba. hidroenergiis gamoyenebis sididiT 

msoflios aTeulSi Sedian (2015 w.)  CineTi, kana-

da, brazilia, aSS, ruseTi, norvegia, indoeTi, iaponia, 

SvedeTi da venesuela. am TvalsazrisiT yvelaze 

did qveyanaSi – CineTSi wliurad iwarmoeba 1130 

teravat.sT eleqtroenergia, anu msoflioSi war-

moebuli energiis 28,4 %, xolo yvelaze pataraSi 

– venesuelaSi 75 teravat.sT, anu 1,9 % [3].

CineTi wliurad hidroeleqtroenergias awar-

moebs 3,0-jer mets, vidre kanada, 3,1-jer mets, vidre 

brazilia, 4,2-jer mets vidre aSS, 6,6-jer mets, 

vidre ruseTi da a.S.

CineTi hidroenergiis warmoebis sididis 

TvalsazrisiT pirvel adgilze iyo aTi wlis wi-

naTac. 2005 wels am qveyanam awarmova 397 tera-

vat.sT. hidroeleqtroenergia, rac 2,8-jer naklebia 

2015 wlis maCvenebelze. rac mTavaria, hidroen-

ergiis gamoyeneba, rogorc am qveyanaSi ise mTel 

msoflioSi ganuxrelad umjobesdeba. Aamas adas-

turebs msoflios jamuri maCvenebelic: 2005-2015 

wlebSi msoflioSi hidroeleqtroenergiis warmoe-

ba gaizarda 2994-dan 3978 teravat saaTamde, anu 

32,8 %-iT.

cxrili 1

eleqtroenergiis warmoeba hidroeleqtrosadgurebSi msoflioSi 2015 wels [4]

qveynebis dasaxeleba teravat saaTi % jamTan

1. CineTi 1130 28,4

2. kanada 381 9,6

3. brazilia 360 9,0

4. aSS 271 6,8

5. ruseTi 170 4,3

6. norvegia 139 3,5

7. indoeTi 138 3,5

8. iaponia 91 2,3

9. SvedeTi 75 1,9

10. venesuela 75 1,9

sxva qveynebi 1148 28,8

msoflio, sul 3978 100,0
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hidroenergiis gamoyeneba aRniSnul periodSi 

gaizarda TiTqmis yvela qveyanaSi. zrda gansa-

kuTrebiT mniSvnelovani iyo CineTSi 2,8-jer, in-

doeTSi 38 %-iT, braziliaSi 6,8 %-iT da a.S.

hidroeleqtrosadgurebs, iseve rogorc nebismi-

er sxva sameurneo obieqts, gaaCnia Tavisi dadebiTi 

da uaryofiTi mxareebi. dadebiTi mxaredan aRsaniS-

navia [5]:

- hesebis mSenebloba maregulirebeli 

wyalsacavebiT saSualebas iZleva, rom 

mdinaris Camonadenis gamoyenebis xarisxi 

gaizardos da obieqts aniWebs kompleqsur 

xasiaTs;

- hidroenergetikuli mSenebloba, marTalia, 

xasiaTdeba maRali kapitaltevadobiT, mag-

ram hesis yovelwliuri saeqspluatacio 

danaxarjebi 5-6-jer ufro dabalia, vidre 

Tbo an atomuri eleqtrosadgurebis 

SemTxvevaSi;

- hesebi moixmaren yvelaze ufro sufTa da 

ganaxlebadi energiis wyaros wyals. amasTan 

hesebi uvnebelia atmosferosaTvis, rasac 

gansakuTrebuli mniSvneloba aqvs garemos 

dacvis TvalsazrisiT.

amave dros hesebs gaaCnia garkveuli negatiuri 

mxareebic:

- energiis gamomuSavebas axasiaTebs sezonuroba;

- wyalsacavebSi xdeba myari Camonadenis 

Sekaveba, amitom mdinareebis zRvaSi 

SesarTavis zonebSi natanis deficitis gamo 

zRvis napirebi TandaTan irecxeba;

- hesebis mSeneblobam mTian raionebSi SeiZleba 

ganapirobos seismuri da geodinamikuri 

procesebis aqtivizacia da saSiSi talRuri 

movlenebi wyalsacavSi;

- hesebis didi wyalsacavebis Seqmna 

dakavSirebulia dasaxlebuli zonebis, 

tyeebisa da sasoflo-sameurneo savargulebis 

datborvasTan. Aaqve unda isic iTqvas, rom 

Tanamedrove mecnieruli prognozirebis 

safuZvelze bunebis damcav RoniZiebaTa 

gatarebiT SesaZlebelia minimumamde iqnas 

Semcirebuli hesebisagan miyenebuli zarali.

axla msoflio eleqtroenergiis warmoebis 

16,4 % hesebze modis. Tumca 1973-2014 wlebSi 

misi wili 4,5 procentuli punqtiT Semcirda (ix. 

cxrili 2). Aam cxrilidan Cans, rom am mxriv kvlav 

wamyvania naxSiri – 40,8 %, Semdeg modian bunebrivi 

gazi (21,56 %), atomuri energia (10,6 %) da a.S. 

alternatiuli energiis wyaroebidan ki eleqtroen-

ergiis mxolod    6,3 % iwarmoeba.

cxrili 2

eleqtroenergiis warmoebis struqtura msoflioSi

1973-2014 wlebSi [4]

energoresursebis

dasaxeleba
1973 w. 2014 w. zrda, %

eleqtroenergiis warmoeba,

sul mlrd kvt.sT

maT Soris iwarmoeba procentebSi
6131 23816 388,4

hidroenergiidan 20,9 16,4 _4,5

atomuri energiidan 3,3 10,6 +7,3

naxSiridan 38,3 40,8 +2,5

bunebrivi gazidan 12,1 21,6 +9,5

navTobproduqtebidan 24,8 4,3 _20,5

sxva 0,6 6,3 +5,7

mzis energia. mzis energia. Eenergiis ganaxlebadi wyaroebidan, 

SeiZleba iTqvas, yvelaze ufro perspeqtiuli mzis 

energiaa. igi amave dros yvelaze sufTa da mudmivi 

pirveladi energoresursia [6]. 

mzis energia sxvadasxva daniSnulebiT gamoiy-

eneba. maT Soris, pirvel rigSi, aRsaniSnavia ele-

qtroenergiis warmoeba mzis eleqtrosadgurebSi.

msoflios 10 mowinave qveynebs Soris, romle-

bic eleqtroenergias mzis eleqtrosadgurebSi 

awarmoeben, arian (2015 wlis monacemebiT): CineTi 

(msoflio warmoebis 18,3 %) Ggermania (15,7 %), 

iaponia (14,5 %), aSS 13%), italia (9,3 %), espaneTi 

(3,4 %), gaerTianebuli samefo (3,1 %), safrangeTi 

(2,9 %), avstralia (2,4 %0, indoeTi (2,3 %).

2015 wels sul msoflioSi mzis eleqtrosad-

gurebSi iwarmova 247 teravat saaTi eleqtroenergia 

(ix. cxrili 3). rac Seexeba qaris eleqtrosadgureb-

Si warmoebul jamur energias, igi 838 teravat saaTia. 

am mxriv gamorCeuli 10 saxelmwifoa: aSS (2015 w.) 

193 teravat.sT, msoflios jamuri warmoebis (23 %), 

CineTi (Sesabamisad 186 da 22,2 %), germania (79; 9,5) 

espaneTi (49; 5,9), indoeTi (43; 5,1), gaerTianebuli 

samefo (40; 48), kanada (26; 3,2), brazilia (22; 2,6), 

safrangeTi (21; 2,5) da SvedeTi (16; 1,9) [7].
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cxrili 3

eleqtroenergiis warmoeba qarisa da mzis eleqtrosadgurebSi msoflioSi 2015 wels [4]eleqtroenergiis warmoeba qarisa da mzis eleqtrosadgurebSi msoflioSi 2015 wels [4]

qveynebis dasaxeleba teravat saaTi % jamTan

mze qari mze qari

1. CineTi 45 186 18,3 22,2

2. germania 39 79 15,7 9,5

3. iaponia 36 - 14,5 -

4. aSS 32 193 13,0 23,0

5. italia 23 - 9,3 -

6. brazilia - 22 - 2,6

7. espaneTi 8 49 3,4 5,9

8. kanada - 26 - 3,2

9. gaerTianebuli samefo 8 40 3,1 4,8

10. safrangeTi 7 21 2,9 2,5

11. avstralia 6 - 2,4 -

12. indoeTi 6 43 2,3 5,1

13. SvedeTi - 16 - 1,9

14. sxva qveynebi 37 162 15,1 19,3

msoflio, sul 247 838 100,0 100,0

cxrilidan 3 Cans, rom CineTi liderobs ele-

qtroenergiis warmoebaSi  qaris energiis gamoy-

enebis mxrivac. Aam sferoSi wamyvani qveynebia aSS, 

Ggermania, espaneTi, didi britaneTi, indoeTi da sxv. 

msoflios masStabiT ki qaris energiiT iwarmoeba 

838 teravat saaTi eleqtroenergia, aqedan ki 162 

teravat saaTi, anu 19,3 % iwarmoeba msoflios im 

qveynebSi, romlebic cxrilSi  3 miTiTebuli ar 

aris.

ganaxlebadi energetikuli resursebidan cal-

ke SeiZleba gamovyoT energiis alternatiuli wy-

aroebi. cxrilSi 4 mocemulia informacia msofli-

oSi energiis alternatiuli saxeebis gamoyenebis 

Sesaxeb.

cxrili 4

energiis warmoeba alternatiuli saxeebidan (wyaroebidan) msoflioSi (1973-2014 w.w.)

dasaxeleba ganzomileba 1973 w. 2014 w. %

energiis warmoeba sul:

wili msoflio warmoebaSi:

- biosawvavi da sxv.

- mze, qari, Termuli wyali

mega tona p.s

%

%

6101

10,5

0,1

13699

10,3

1,4

224,5

-0,2

+1,3

 alternatiuli energetika saTbob-energetiku-

li kompleqsis SedarebiT axali dargia. aq igu-

lisxmeba mzis, qaris, Termuli wylebis energiebis  

gamoyeneba, biosawvavis miReba da sxv. [8].

msoflioSi alternatiuli energiis gamoyene-

ba swrafad izrdeba. 2014 wels msoflioSi en-

ergowarmoebaSi mzis, qaris da Termuli wylebis 

mopoveba-warmoebam 1,4 % Seadgina, anu 41 wlis 

ganmavlobaSi 14-jer gaizarda. sakmaod soliduria 

am mxriv biosawvavis wili – 10,3 %, Tumca, es cifri 

am periodSi 0,2-ia.
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ЧОМАХИДЗЕ Д.И., БАСИЛАДЗЕ М.А.
МИРОВЫЕ ВОЗОБНОВЛЯЕМЫЕ 
ЭНЕРГЕТИЧЕСКИЕ РЕСУРСЫ

АННОТАЦИЯ: В статье рассматривается ис-
пользование возобновляемых энергетических ре-
сурсов (гидроэнергия, солнечная и ветровая энер-
гия) в производстве электроэнергии. Отмечено, 
что лидером в этом отношении является Китай. 
В частности, в 2015 году в Китае на гидроэлектро-
станциях было выработано 1130 тераватт-час элек-
троэнергии, на солнечных электростанциях – 45, 
и на ветряных электростанциях - 186 тераватт-час. 
С этой точки зрения Китай на протяжении многих 
лет опережает такие страны, как США, Германия, 
Япония, Канада, Бразилия и т.д. Китай опережает 
Канаду, занимающую по производству гидроэнер-
гии второе место, почти в 3 раза, Бразилию, кото-
рая на третьем месте, - в 3,1 раза, и США, (четвер-
тое место) - в 4,2 раза и т.д. По использованию сол-
нечной энергии Китай опережает Германию, кото-
рая находится на втором месте, в 1,1 раза, Японию 
(третье место) – в 1,25 раза, США (четвертое ме-
сто) – в 1,4 раза и т.д., а по использованию энергии 
ветра США – в 2 раза, Германию - в 2,3 раза и т.д.

КЛЮЧЕВЫЕ СЛОВА: возобновляемые энер-
горесурсы; энергия ветра; солнечная энергия; аль-
тернативные источники энергии; энергосодержа-
ние; сейсмические.

CHOMAKHIDZE D., BASILADZE M.
WORLD RENEWABLE ENERGY 
RESOURCES

ANNOTATION: The article presents the use of 
renewable energy resources (hydropower, solar and 
wind energy) in the production of electricity. It is noted 
that China is the leader in this regard. In particular, 
in 2015, in China, hydro power plants generated 1130 
terawatt-hour of electricity, solar power plants - 45, 
and wind power stations - 186 terawatt-hour. From 
this point of view, China for many years is ahead of 
such countries as the USA, Germany, Japan, Canada, 
Brazil, etc. China is ahead of Canada, which takes 
second place in hydropower production, almost 3 
times, Brazil, which is in third place, 3.1 times, and the 
United States (fourth place) 4.2 times, etc. In terms of 
solar energy use, China is ahead of Germany, which is 
in second place, 1.1 times, Japan (third place) - 1.25 
times, the USA (fourth place) - 1.4 times, etc., and by 
the use of wind energy is ahead of the USA - 2 times, 
Germany - 2.3 times, etc.

KEY WORDS: renewables; wind energy; solar 
energy; alternative energy sources; energy content; 
seismic.
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ekonom. mecn. doqtori, prof. d. ComaxiZe, m. basilaZe

msoflios milevadi energetikuli resursebi

anotaciaanotacia. statiaSi ganxilulia msoflioSi 

ZiriTadi milevadi energetikuli resursebis – nav-ZiriTadi milevadi energetikuli resursebis – nav-

Tobis, bunebrivi gazis da naxSiris gavrcelebisa da Tobis, bunebrivi gazis da naxSiris gavrcelebisa da 

mopovebis geografia 2006-2016 wlebSi. aRniSnulia, mopovebis geografia 2006-2016 wlebSi. aRniSnulia, 

rom bolo aTi wlis ganmavlobaSi am mxriv wamyvani rom bolo aTi wlis ganmavlobaSi am mxriv wamyvani 

qveynebia: navTobis mopovebaSi – saudis arabeTi, ru-qveynebia: navTobis mopovebaSi – saudis arabeTi, ru-

seTi, aSS, irani, CineTi da sxv. bunebrivi gazis mop-seTi, aSS, irani, CineTi da sxv. bunebrivi gazis mop-

ovebaSi – aSS, ruseTi, irani, kanada da a.S. xolo ovebaSi – aSS, ruseTi, irani, kanada da a.S. xolo 

naxSiris mopovebaSi – CineTi, aSS, indoeTi, avstralia, naxSiris mopovebaSi – CineTi, aSS, indoeTi, avstralia, 

indonezia, ruseTi dasxv. 2016 wels msoflioSi mop-indonezia, ruseTi dasxv. 2016 wels msoflioSi mop-

ovebul iqna: navTobi 4321 mln tona, bunebrivi gazi – ovebul iqna: navTobi 4321 mln tona, bunebrivi gazi – 

3613 mlrd 3Mda naxSiri – 7269 mln tona. sakvlevi da naxSiri – 7269 mln tona. sakvlevi 

10 wlis ganmavlobaSi msoflioSi mopoveba gaizarda: 10 wlis ganmavlobaSi msoflioSi mopoveba gaizarda: 

navTobisa – 9,7 %-iT, bunebrivi gazisa – 21,4 %-iT navTobisa – 9,7 %-iT, bunebrivi gazisa – 21,4 %-iT 

da naxSirisa – 35,3 %-iT.

sakvanZo sityvebi:sakvanZo sityvebi: milevadi; sabado; ganax- sabado; ganax-

lebadi; wiaRi; nedleuli; bunebrivi gazi; naxSiri; lebadi; wiaRi; nedleuli; bunebrivi gazi; naxSiri; 

navTobi.

saTbob-energetikuli kompleqsis nedleulis 

baza warmoadgens sawyis rgols grZeli sawarmoo 

jaWvisa, romelzec mTlianadaa damokidebuli ar-

amxolod am dargis, aramed, SeiZleba iTqvas, qvey-

nis ekonomikis ganviTarebis tempebi da masStabebi. 
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sanedleulo baza SeiZleba davyoT or jgufad: mi-

levadi da ganaxlebadi.DstatiaSi pirvel maTganze 

gveqneba saubari. 

navTobinavTobi umniSvnelovanesi energetikuli resur-

sia. igi, rogorc cnobilia aris aalebadi siTxe, ro-

melic Sedgeba sxvadasxva molekuluri masis nax-

Sirwylebisa da sxva organuli nivTierebebisagan. 

ZiriTadad aris muqi yavisferi an Savi, xandaxan ki 

momwvano feris, aqvs specifikuri suni. ZiriTadad 

gavrcelebulia dedamiwis danaleq fenebSi, aris sa-

sargeblo wiaRiseuli.

mecnierebi varaudoben, rom dedamiwis wiaRSi 

navTobis potencialu-ri resursebis mxolod erTi 

mesamedi aris aRmoCenili. ori mesamedi jer kidev 

elodeba Tavis aRmomCens, magram mxolod axali saba-

dobis aRmoCena ar aris navTobisa da gazis matebis 

erTaderTi gza. menavTobeebs dRemde jer kidev 

ar SeuZliaT ukve aRmoCenili sabadoebis maragis 

mTlianad amoReba. amitom am problemis gadawyve-

ta seriozul dafiqrebas moTxovs. miTumetes Tu 

gaviTvaliswinebT, rom gazis maragis 10-15 %, xolo 

navTobis 50-60 % wiaRSi rCeba. Ees ki yovelw-

liurad 300-400 mlrd m3Dgazsa da 3 mln tonaze 

met navTobs Seadgens, rac erTi giganturi sabados 

saerTo maragis tolia [1]. 

amerikis SeerTebul StatebSi, sadac navTobis 

ukmarisoba erovnuli problemaa, misi amoRebis koe-

ficinti 0,45 ar aRemateba. mTeli msoflios maSta-

biT ki es koeficienti 0,33-ia, e.i. wiaRSi maragis 

2/3 rCeba.

wiaRidan navTobis da gazis maqsimaluri amoRebis 

problema 1930-iani wlebidan dadga. amerikeli nav-

Tobmwarmoeblebi am problemis gadaWras didi ra-

odenobis WaburRilebis burRviT cdilobdnen.

cxrili 1

msoflioSi navTobis mopovebis geografia

2006-2016 wlebSi [1]

Qqveynebis 

dasaxeleba

2006 w. 2016 w.

Mmln t % jamTan Mmln t % jamTan

saudis arabeTi 507 12,9 583 13,5

ruseTi 477 12,1 546 12,6

aSS 310 7,9 537 12,4

irani 216 5,5 200 4,6

CineTi 184 4,7 200 4,6

meqsika 183 4,6 - -

erayi - - 191 4,4

kanada 151 3,8 220 5,1

venesuela 151 3,8 - -

kuveiti 139 3,5 159 3,7

brazilia - - 135 3,1

arabTa gaerTienebuli emiratebi 134 3,4 182 4,2

danarCeni msoflio 1484 37,8 1368 31,8

msoflio, sul 3936 100,0 4321 100,0

navTobis sabadoebi Cvens planetaze Zalze 

araTanabrad aris ganawilebuli. dasavleT cim-

biris, volga-uralis, samxreT kaspiis, CrdiloeTi 

zRvis, arabeTis nexevarkunZulis provinciebis gver-

diT, romlebic gamoirCevian navTobis maragebis si-

didiT, gvxvdeba iseTi provinciebic, sadac aRmoCe-

nilia mxolod erTeuli patara sabadoebi, magaliTad, 

CrdiloeT espaneTSi, centralur monRoleTSi da 

sxva. navTobis maragiT bevri saxelmwifo mdidari ar 

aris. Aam wiaRiseulis didi maragiT gamoirCeva aSS, 

saudis arabeTi, ruseTi da sxva. swored am qveyneb-

Si moipoveba msoflio mopovebis daaxloebiT 40%. 

kerZod 2016 wlis monacemebiT, msoflioSi navTobis 

msxvili mompovebelia saudis arabeTi (583 mln t), 

romelzec modis am wiaRiseulis jamuri mopovebis 

13,5 %. Semdeg modian iseTi saxelmwifoebi, rogore-

bicaa ruseTi – 546 mln t (12,6 %), aSS – 537 mln 

t (12,4 %), irani – 200 mln t (4,6 %) da a.S. (ix. 

cxr.1) 2016 wels msoflioSi moipoves 4321 mln t 

navTobi. es cifri ki TiTqmis 10 %-iT metia 2006 

wlis anu 10 wlis winandel maCveneblebze. am peri-

odSi navTobis mopoveba gazardes saudis arabeTma 

(15 %), ruseTma (14,4 % - iT), aSS-m (73,3 % - iT), 

CineTma (8,7 %-iT), kanadam (45,7 % - iT) da a.S. 

samagierod navTobis mopoveba Semcirda iranSi, meqsi-

kaSi, venesuelaSi. cxrilSi am qveynebis 2016 wlis 

grafaSi navTobis mopoveba miTiTebuli ar aris, ma-

gram es sulac ar niSnavs, rom am qveynebSi navTobi 

ar mopovebula am wels. Uubralod es qveynebi ver 

moxvdnen aTeulSi, anu msoflios msxvil navTobmom-

povebelTa siaSi; Tumca, cxadia, aq navTobis mopoveba 

ufro mcire masStabiT kvlav grZeldeba [1].
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bunebrivi gazi saTbobis saxeobaa. warmoadgens 

bunebriv da gaTxevadebul naxSirwyalbadebs. bune-

brivi gazis SemadgenlobaSi ZiriTadad Sedis meTani 

(CH4) 92-98 %;  aseve SeiZleba Seicavdes mZime naxSir-

wyalbadebs: eTans  (C2H6),   propans  (C3H8),   butansa  
(C4H10)   da sxva nivTierebebs – wyalbads  (H2), go-
girdwyalbads   (H2S),  naxSirorJangs  (CO2),  azotsa 
(N2) da heliums   (HI) [2].

bunebrivi gazi, romelic miewodeba transpor-

tirebis sistemas 1,2 megpa wnevisa da 20 0C temper-
aturis pirobebSi, airad mdgomareobaSia, xolo Tburi 

Semcveloba aranakleb 31,8 mj/m3 (7600 kkal/m3). ga-

nawilebis sistemis gazsadenebSi wneva 0,005-1,2 megpa-

is farglebSia.

gaTxevadebuli bunebrivi gazi 161 0C –mde gacive-
biT xelovnurad miRebuli gazia Txevad mdgomareo-

baSi, 600-jer Semcirebuli moculobiT. es aiolebs 

mis Senaxvasa da transportirebas [2].

gazi navTobTan erTad gabneulia bunebaSi mra-

val adgilas. amonTxeul da kristalur qanebSi 

SemCneulia bzarebidan naxSirwyalbadiani gazis didi 

raodenobis Wavlis gamosvla.

gazis mopoveba samrewvelo masStabiT msofliSi 

pirvelad daiwyes aSS-Si me-20 saukunis 30-ian wlebSi. 

meore msoflio omis win, aq ukve yovelwliurad 88 

mlrd m3,Mgazs moipovebdnen. 1950 wels moipoves 240 

mlrd m3, 1960 wels – 427 mlrd m3, 1970 wels ukve 

674 mlrd m3, xolo 1980 wels Seamcires 612 mlrd 

m3-mde. AaSS gazis mopovebis mxriv msoflioSi dResac 

pirvel adgilzea. 2016 wels aSS.-Si moipoves 749 mln 

m3, bunebrivi gazi, rac aTi wlis winandel maCvenebels 

TiTqmis 43 %-iT Warbobs (ix. cxrili 2) [3].

CrdiloeT amerikis navTobgazmompovebeli regio-

nis SemadgenlobaSi Sedis aSS, kanada da meqsika – 

qveynebi, romlebsac mniSvnelovani adgili ukaviaT 

navTobisa da gazis msoflio mopovebaSi.

aSS-Si aRmoCenilia ramdenime aTeuli aTasi nav-

Tobisa da gazis sabado. navTobi da bunebrivi sawvavi, 

gazi, aSS teritoriaze ZvelTaganve iyo cnobili. 

indielebi da aq Camosuli pirveli evropelebi nav-

Tobs iyenebdnen wamlad da SesazeTad [3, 4].

amJamad navTobi da bunebrivi gazi amerikis 30-ze 

met StatSi moipoveba. esenia: texasi, luiziana, aliaska, 

kalifornia, oklahoma, vaiomingi, niu-meqsiko, kanzasi da 

sxva. meore msoflio omis damTavrebamde aq msoflios 

navTobis mopovebis daaxloebiT 60 % moipovebdnen. 

aSS-s yvela udidesi sabado ZiriTadad me-20 saukunis 

30-ian wlebSi aRmoaCines. maTgan pirvel rigSi aR-

saniSnavia msofloSi erT-erTi udidesi gazis sabado 

panhandl-hiugotani (2 trilioni m3), navTobis gigan-

turi sabado ist-texasi (1 mlrd t) gaznavTobiani 

giganturi sabado pradhobei da sxva [4].

bunebrivi gazis mopovebis mxriv msoflioSi wamyvani 

qveyanaa ruseTi, romelic am mxriv pirvel adgilze 

iyo wlebis manZilze. Ees wiaRiseuli didi odenobiT 

gavrcelebulia iranSi, kanadaSi, yatarSi, CineTSi, norvegi-

aSi, alJirSi, saudis arabeTSi da a.S. (ix. cxrili 2).

amerikis sanapirosTan navTobisa da gazis mniS-

vnelovani maragia meqsikis yureSi. me-20 saukunis 

70-ian wlebSi navTobisa da gazis 130 sabado aRmoa-

Cines, saidanac yovelwliurad 30 mln tonaze met 

navTobs da 10 mlrd m3  bunebriv gazs iRebdnen.

CrdiloeT amerikis meore msxvili navTobgazmom-

povebeli aris kanada. kanadaSi bunebrivi gazis wliuri 

done 170 mlrd m3 aRemateba (2016 wlis monacemebi). 

navTobis yvelaze ufro didi sabadoebia penbina, reduo-

teri da lediuki. navTobis sabadoebi aRmoCenilia kana-

dis arqtikuli arqipelagis kunZulebzec [1]. 

cxrili 2

msoflioSi bunebrivi gazis mopovebis geografia

2006-2016 wlebSi [3]

qveynebis

dasaxeleba

2006 w. 2016 w.

mlrd m3 % jamTan mlrd m3 % jamTan

ruseTi 656,2 22,0 644 17,8

aSS 524,3 17,6 749 20,7

kanada 189,1 6,4 174 4,8

irani 98,1 3,3 190 5,3

yatari - - 165 4,6

norvegia 91,8 3,1 121 3,3

CineTi - - 137 3,8

alJiri 88,7 3,0 92,0 2,5

saudis arabeTi - - 90 2,5

gaerTianebuli samefo 83,8 2,8 - -

avstralia - - 88,0 2,4

indoeTi 77,2 2,6 - -

indonezia 72,0 2,4 - -

TurqmeneTi 67,0 2,3 - -

danarCeni msoflio 1027,7 34,5 11163 32,3

msoflio, sul 2976,5 100,0 3613 100,0
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naxSiri mniSvnelovani energetikuli wiaRiseuli 

nedleulia. warmoadgens danaleq myar sawvav 

sasargeblo wiaRiseuls. naxSiri Sedgeba organuli 

nivTierebebisagan  mineraluri minarevebisa da 

tenisagan. naxSiri dedamiwis qerqSi gvxvdeba 

fenobrivi da linzisebri budobebis saxiT. Aaris 

yavisferi, muqi yavisferi, zogjer TiTqmis Savi. 

dedamiwis qerqSi sawyis stadiaSi mcenareuli naSTebi 

gardaiqmneba torfad, Semdeg droTa ganmavlobaSi 

dabali temperaturisa da wnevis Sedegad garda-
iqmneba mura naxSirad, Semdeg stadiaSi-qvanaxSirad, 

qvanaxSiri-anTracitad. yovelive amas Tan sdevs 

naxSiris Tbounarianobis zrdac.

naxSiri didi raodenobiT gavrcelebulia CineTSi. 

2016 wlis monacemebiT, masze mods am wiaRiseulis 

msoflio mopovebis TiTqmis naxevari (44,6 %), anu 

aq wliurad moipoveba 3242 mln t. am mxriv mas 

msoflioSi konkurenti ar hyavs. AaSS-s CineTi 

naxSiris mopovebiT uswrebs 4,8-jer, xolo indoeTs 

4,5-jer. es qveynebi ki 2016 wlis monacemebiT 

naxSiris mopovebiT msoflioSi Sesabamisad me-3 da 

me-2 adgils iWeren. garda am qveynebisa, naxSiri didi 

raodenobiT moipoveba avstraliaSi, indoneziaSi, 

ruseTSi. Aam qvynebze modis naxSiris msoflio 

mopovebis 6,9; 8,3 da 5,0 % Sesabamisad [2, 5].

cxrili 3

msoflioSi naxSiris mopovebis geografia

2006-2016 wlebSi [3]

qveynebis

dasaxeleba

2006 w. 2016 w.

mln t % jamTan mln t % jamTan

CineTi 24,81 46,2 3242 44,6

aSS 990 18,4 672 9,2

indoeTi 427 7,9 708 9,7

avstralia 309 5,8 503 6,9

samxreT afrika 244 4,5 257 3,5

ruseTi 233 4,3 365 5,0

indonezia 169 3,2 460 8,3

germania - - 176 2,4

poloneTi 95 1,8 131 1,8

yazaxeTi 92 1,7 98 1,3

kolumbia 64 1,2 - -

danarCeni msoflio 266 5,0 - -

msoflo, sul 5370 100,0 7269 100,0

me-3 cxrilidan naTlad Cans, rom msoflio 

kvlav aqtiurad iyenebs naxSirs. sakvlevi 10 wlis 

ganmavlobaSi misi mopoveba 5370 mln tonidan 

gaizarda 7269 mln t-mde, anu 35,3 % - iT. naxSiris 

mopoveba gazardes iseTma qveynebma, rogoricaa CineTi, 

indoeTi, avstralia, samxreT afrika, ruseTi, indonezia, 

germania, poloneTi, maSin, roca am wiaRiseulis 

mopoveba erTob gaZnelebulia garTulebuli 

samTo-geologiuri pirobebiTa da ekologiuri 

problemebiT. zemonaTqvamidan unda davaskvnaT, rom 

naxSiri jerjerobiT kvlav rCeba mniSvnelovan 

energetikul resursad  [5, 6].
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ЧОМАХИДЗЕ Д.И., БАСИЛАДЗЕ М.А.
МИРОВЫЕ ЗАТУХАЮЩИЕ ЭНЕРГЕТИЧЕСКИЕ 
РЕСУРСЫ

АННОТАЦИЯ: В статье рассмотрены основные 
затухающие энергетические ресурсы в мире – неф-
ти, природного газа и угля, география распростра-
нения и добычи в 2006-2016 годах. Отмечено, что в 
течение последних десяти лет ведущими странами 
по добыче нефти были: Саудовская Аравия, Россия, 
США, Иран, Китай и др.; по добыче газа: США, 
Россия, Иран, Канада и т.д., по добыче угля: Китай, 
США, Индия, Австралия, Индонезия, Россия и др. 
В 2016 году в мире было добыто: нефти 4321 млн 
тонн, природного газа – 3613 миллиард м3 и угля – 
7269 млн тонн. За 10 лет исследования мировая до-
быча возросла: нефти – на 9,7 %, природного газа 
– на 21,4 % и угля – на 35,3 %.

КЛЮЧЕВЫЕ СЛОВА: затухающий; место-
рождение; природный газ; уголь; нефть; возобнов-
ление; ископаемое; сырье.

CHOMAKHIDZE D., BASILADZE M.
WORLD STIMPING ENERGY RESOURCES

ABSTRACT. The article describes the main 
damped energy resources in the world - oil, natural 
gas and coal, the geography of distribution and 
production in 2006-2016. It was noted that over the 
past ten years, the leading oil-producing countries 
were: Saudi Arabia, Russia, the USA, Iran, China, and 
others; gas production: USA, Russia, Iran, Canada, 
etc., coal production: China, USA, India, Australia, 
Indonesia, Russia, etc. In 2016, the world produced: 
oil 4321 million tons, natural gas - 3613 billion m3 and 
coal - 7269 million tons. For 10 years of research, world 
production has increased: oil - by 9.7%, natural gas - by 
21.4%, and coal - by 35.3%.

KEY WORDS:  decaying;  eld; natural gas; coal; oil; 
renewable; earth interior; raw materials.              

uak 622. 33 : 618. 8 

akad. doqtori n. boWoriSvili, akad. doqtori T. fircxalava

naxSiris msoflioSi mopovebisa da SaxtebSi Sromis dacvis 
ganviTarebis tendenciebi

anotaciaanotacia. naSromSi ganxilulia naxSiris naSromSi ganxilulia naxSiris 

msoflioSi mopovebis ZiriTadi tendenciebi; dasax-msoflioSi mopovebis ZiriTadi tendenciebi; dasax-

elebulia qveynebi, romlebic dResdReobiT arian elebulia qveynebi, romlebic dResdReobiT arian 

msoflioSi naxSiris ZiriTadi mompoveblebi, eqspor-msoflioSi naxSiris ZiriTadi mompoveblebi, eqspor-

tiorebi da importiorebi; CamoTvlilia faqtorebi, tiorebi da importiorebi; CamoTvlilia faqtorebi, 

romlebic gansazRvraven  msoflioSi naxSiris mop-romlebic gansazRvraven  msoflioSi naxSiris mop-

ovebisa da moxmarebis ganviTarebis problemebs da ovebisa da moxmarebis ganviTarebis problemebs da 

perspeqtivebs; gaanilizebulia ZiriTadi mizezebi 

dasavleT evropis industriul saxelmwifoebSi nax-dasavleT evropis industriul saxelmwifoebSi nax-

Siris mrewvelobis mkveTrad Semcirebis; mocemulia 

cnobebi XX XX da XXI saukuneebSi msoflios naxSiris da XXI saukuneebSi msoflios naxSiris 

SaxtebSi momxdar didi avariebis mizezebze; ganxilu-SaxtebSi momxdar didi avariebis mizezebze; ganxilu-

lia ZiriTadi faqtorebi, romlebic did gavlenas ax-lia ZiriTadi faqtorebi, romlebic did gavlenas ax-

denen Tanamedrove naxSiris Saxtebis avariuli situ-denen Tanamedrove naxSiris Saxtebis avariuli situ-

aciebis formirebaSi da maTi neitralizaciis gzebi; aciebis formirebaSi da maTi neitralizaciis gzebi; 

gansazRvrulia ZiriTadi principebi, romlebic iZle-gansazRvrulia ZiriTadi principebi, romlebic iZle-

vian saSualebas axali midgomebis formirebisaTvis vian saSualebas axali midgomebis formirebisaTvis 

saproeqto dokumentaciis SesamuSaveblad sarekon-

struqcio da axlad asaSenebeli SaxtebisaTvis, sa-struqcio da axlad asaSenebeli SaxtebisaTvis, sa-

dac gaiTvaliswineben naxSiris konkretuli sabados dac gaiTvaliswineben naxSiris konkretuli sabados 

specifikas da axali teqnologiebis dones.

sakvanZo sityvebi: sakvanZo sityvebi: naxSiris msoflio mop-

oveba; naxSiris moxmareba; naxSiris eqsporti; nax-oveba; naxSiris moxmareba; naxSiris eqsporti; nax-

Siris importi; qvanaxSiris Saxta; Sromis pirobebi; Siris importi; qvanaxSiris Saxta; Sromis pirobebi; 

sawarmoo tramvatizmi; samrewvelo usafrTxoeba; sawarmoo tramvatizmi; samrewvelo usafrTxoeba; 

analizuri mimoxilva; Sromis dacva; usafrTxoebis analizuri mimoxilva; Sromis dacva; usafrTxoebis 

marTvis sistemebi.  

 

naxSirs kvlav mniSvnelovani adgili ukavia 

msoflios ekonomikaSi. msoflios saTbob-energeti-

kuli resursebis moxmarebis struqturaSi is meo-

re adgilzea (29,2% 2015 wlis monacemebiT) nav-

Tobis Semdeg. naxSiris gansakuTrebuli roli gan-

pirobebulia mTeli rigi faqtorebiT. pirvel rigSi 

aRsaniSnavia, rom dedamiwis prognozuli saTbob-

energetikuli resursebis 87,5% – naxSirze modis, 

romelTa moculoba naxSiris tonaJze gadaTvliT 

15,86 trln t-s Seadgens. naxSiris sabadoebi 75 

qveyanaSia ganlagebuli. maT Soris umsxvilesi saba-

doebia: aSS-Si (445 mlrd t), CineTSi (272 mlrd 

t), ruseTSi (200 mlrd t), sar-Si (130 mlrd t), 

germaniaSi (100 mlrd t), avstraliaSi (90 mlrd 

t), did britaneTSi (50 mlrd t), kanadaSi (50 

mlrd t), indoeTSi (29 mlrd t) da poloneTSi (25 

mlrd t) [1]. naxSiris mopovebis Tanamedrove donis 

gaTvaliswinebiT (daaxloebiT 8 mlrd t weliwad-

Si [2]) dReisaTvis dazverili naxSiris maragi (1,8 

trln t) kacobriobas 230 weli mainc eyofa, rac 

5-6-jer aRemateba navTobis (45 weli) da gazis (65 

weli) perspeqtiul maragebs. aqve unda aRiniSnos, 

rom energiis moxmareba araTanabradaa ganawilebuli 

qveynebisa da kontinentebis mixedviT: mdidari da 

saSualod ganviTarebuli qveynebi moixmaren energi-

is 87 %-s (1,6 mlrd adamiani ^7,5 mlrd-dan, anu 22 

% dedamiwis mosaxleobidan); Raribi qveynebi (2,8 

mlrd mosaxleobisa, anu 37 %) –13 %-s, uRaribesi 

qveynebis 2,5 mlrd adamiani (33 % mosaxleobisa) 

praqtikulad ar moixmars samrewvelo wesiT war-

moebul energias [3].
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statistika aCvenebs, rom erT sul mosaxleze 

energiis wliur moxmarebis zrdasTan erTad maRl-

deba cxovrebis donec. cxovrebis done aseve 

damokidebulia energiis moxmarebis efeqturobaze: 

energiis maRali moxmarebis qveynebSi nacionaluri 

Semosavali erT sul mosaxleze agreTve ufro maRa-

lia. naxSiris msoflio institutis (World Coal 
Institute) monacemebiT, wiaRiseuli saTbobi domini-

rebs pirvelad energomoxmarebaSi. isini akmayofile-

ben globaluri energomoTxovnebis 80 %-s, xolo 

2030 wlisaTvis maTi wili 81 % iqneba. naxSiris 

wilad msoflio eleqtrowarmoebis daaxloebiT 40 

% modis. zogierT qveynebSi es cifrebi gacilebiT 

maRalia: samxreT afrikis respublikaSi – 90 %, 

poloneTSi – 84 %, CineTSi da avstraliaSi – 77 

% TiToeulSi, yazaxeTSi – 72 %, indoeTSi – 68 %, 

indoneziaSi – 44 % [4, 5, 6].

2013 wels naxSiris msoflio mopovebam miaRwia 

Tavis istoriul maqsimums – 8 270,9 mln t. zrdis 

tempma 2000 welTan SedarebiT 160 %-s gadaaWarba. 

momdevno wlebSi mopoveba TandaTanobiT klebulob-

da da 2017 wels ukve 7 727,3 mln t (-543,6 mln 

t 2013 wlis donesTan SedarebiT, anu 93,4 %) 

Seadgina. es tendencia msoflios TiTqmis yvela re-

gionSi aRiniSna, samxreT amerikisa da sar-is garda. 

naxSirmompovebeli qveynebSi lideroben: CineTi – 3 

523 mln t, anu 46 % msoflio mopovebisa, indoeTi 

–716 mln t (9,2 %), aSS – 702 mln t (9,1 %) avs-

tralia – 481 mln t (6,2 %), indonezia – 461 mln 

t (6 %). 2013 welTan SedarebiT naxSiris mopoveba 

mniSvnelovnad Seamcira aSS – TiTqmis 30 %-T, 

poloneTma – 65 %-T.AaSS-i es moxda adgilobrivi 

fiqlebidan bunebrivi airis samrewvelo mopovebis 

gamo, romelmac warmatebiT Caanacvla naxSiri ele-

qtroenergetikaSi, xolo poloneTSi da germaniaSi 

evrokavSiris mier miRebuli gamkacrebuli ekolo-

giuri moTxovnebis gamo [2, 3, 5]. 

naxSiris produqciis moxmarebis ZiriTadi cen-

tri ganlagebulia azia-wynari okeanis regionis 

qveynebSi: CineTze modis naxSiris msoflio mox-

marebis 50,2 %, indoeTze – 11,3 %. AaSS-ze – 
8,8 %, evrokavSirze – 6,3 %, iaponiaze – 3,2 %. 

eqspertebis azriT 2030 wlidan evrokavSiris qvey-

nebSi eleqtrogeneracia ZiriTadad gadava naxSiri-

dan bunebriv airze [2, 5]. 

2017 wels naxSiris msoflio eqsportis 

jamurma moculobam Seadgina 1 072,2 mln t, rom-

lis sabazro fasma gadaaWarba 105 milrd dolars. 

importis wili mopovebis jamuri moculobidan 15 

%-s ar aRemateba, rac imaze mianiSnebs, rom nax-

Sirmompovebeli qveynebi mas ZiriTadad sakuTari 

moTxovnilebebis dasakmayofileblad iyeneben. ma-

gram aris qveynebi, romlebic mopovebuli naxSiris 

naxevarze mets eqsportze mimarTaven: kolumbia – 

92,1 %, avstralia – 79,3 %, indonezia – 71,6 %, 

kanada – 50,2 % [2, 3, 5].

2017 wels naxSiris msoflio imports awarmoe-

bda 110 saxelmwifo. jamurma moculobam Seadgina 1 

169,8 mln t. aRsaniSnavia, rom umsxvilesi naxSir-

mompovebeli qveynebi – CineTi da indoeTi – saTave-

Si udgan naxSiris importiorebis  sias, radgan maTi 

ekonomikis mzard moTxovnebs adgilobrivi naxSiris 

mrewveloba ver akmayofilebs. importiorTa reit-

ingSi liderebi arian iaponia da samxreT koreia, 

romlebic agreTve  azia-wynari okeanis regionSi 

Sedian [2, 3, 5].

gamodis, rom dResdReobiT, naxSiri kvlav umniS-

vnelovanes rols asrulebs msoflios civilizaci-

is ganviTarebaSi, kerZod, mosaxleobis eleqtrwoen-

ergiiT da siTboTi momaragebaSi, metalurgiisa da 

mrewvelobis mravali dargis funqcionirebaSi. nax-

Siris fasebi mniSvnelovnad ufro naklebia navTo-

broduqtebis fasebze. magaliTad, mazuTis gamoyeneba 

TboeleqtrosadgurebSi 1,5-jer ufro Zviria, vi-

dre naxSiris. ganviTarebadi qveynebisaTvis naxSiri 

rCeba ekonomikuri zrdis iafi energiis wyarod, 

ganviTarebul qveynebSi ki misi moxmareba mcirdeba, 

radgan xdeba misi Canacvleba ganaxlebadi energiis 

wyaroebiT. msoflioSi 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 [7, 8].

naxSiris mrewveloba problemur dargs miekuT-

vneba. ZiriTad problemas tramvatizmi warmoadgens, 

rac dakavSirebulia calkeul naxSirmompovebel qvey-

nebSi Sromis dacvis arasakmarisi dafinansebiT. am 

mxriv gamoirCevian CineTi, ruseTi, ukraina da sxv. 

yvelaze mZime mdgomareoba aRiniSneba naxSiris mom-

povebel SaxtebSi, sadac didi raodenobiT gamoiyofa 

meTani, romelic saventilacio WavlTan erTad at-

mosferoSi gamoityorcneba. naxSiris wvisas didi 

raodenobiT gamoiyofa naxSirorJangi, romelsac 

“saTburis efeqti” (greenhouse gas) gaaCnia, rac 

azianebs bunebas.

naxSiris mopovebas awarmoebs 70 qveyana, dasaqme-

bulTa ricxvi aRemateba 9 mln kacs. avariebi, maT 

Soris, adamianis msxverpliT, xdeba yvela naxSir-

mompovebel qveyanaSi. istoriulad, usafrTxoebis 

problema naxSiris mrewvelobaSi naxSiris Saxtebis 

usafrTxoebis problemaze dadis, naxSiris SaxtebSi 

ki – didi avariebis problemaze adamianis msxver-

pliT. dResdReobiT msoflios sxvadasxva kuTxeSi 

qvanaxSiris SaxtebSi xSiria avariebi tragikuli 

SedegebiT. magram naxSiris Saxturi meTodiT mop-

ovebis saukunnaxevrian istoriaSi dagrovda mrava-

li katastrofuli SemTxveva, romelTa Soris umci-

resma imsxverpla 214 adamianis sicocxle (ix. cxr. 

1) [9, 10, 11]. cxrilSi 1 mocemuli katastrofuli 

avariebis mizezebis analizi gviCvenebs, rom isini 

ZiriTadad gamowveulia jer meTanisa da maRaros 

haeris narevis, Semdgom ki naxSiris mtvris af-

eTqebiT. aseTi afeTqebebi warmoiSoba sivrceSi 

sami faqtoris erToblivi zemoqmedebis SemTxvevaSi: 
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garkveuli moculobis meTanis afeTqebasaSiSi kon-

centacia; samTo gvirabebis kedlebze danaleqi nax-

Siris mtvris arseboba, unariT meTanis afeTqebis 

Sedegad gadavides Sewonil mdgomareobaSi kon-

centraciiT, romelic aRemateba misi afeTqebado-

bis qveda zRvars; meTanis aalebis wyaros arseboba 

(endogenuri da eqzogenuri xanZrebi, saamfeTqeblo 

samuSaoebis mimdinareoba, gaumarTavi eleqtruli 

mowyobilobebi da sxv.).

2010 wels, jer meTanis da Semdgom naxSiris mt-

vris afeTqebis Sedegad ruseTis umsxviles Saxta 

“raspadskaia”-ze (mwarmoebluroba 12 mln t/wel) 

daiRupa 71 meSaxte da 20 samTo maSveli, daingra 

300 km-ze meti jamuri sigrZis miwisqveSa gamona-

muSevari, zedapiris Senoba-nagebobebi (ix. nax. 1). 

pirdapirma ekonomikurma zaralma 320 mln dolars 

gadaaWarba [13, 14].  

 cxrili 1

msoflios qvanaxSiris SaxtebSi XX-XXI  XX-XXI saukuneebSi momxdari    umsxvilesi avariebi

## weliweli Saxtis dasaxeleba avariis mizezi
daRupulTa

ricxvi, kaciricxvi, kaci
qveyana

1. 1906 “Kuryers” meTanis afeTqeba 1230 safran-geTi

2. 1907 “Torooka” meTanis afeTqeba 471 iaponia

3. 1907 “Yolend” meTanis afeTqeba 500 aSS

4. 1908 “Zeche Radbod Schacht” meTanis afeTqeba da 

xanZari

348 germania

5. 1913 “Stage Kanon” meTanis afeTqeba 263 aSS

6. 1913 “Universal Colliery” meTanis afeTqeba 439 inglisi

7. 1914 “Hoozyou” meTanis afeTqeba 687 iaponia

8. 1930 “Grube Anna” meTanis afeTqeba 271 germania

9. 1931 “Fushun” meTanis afeTqeba 3000 CineTi

10. 1934 “Gresford  Colliery” meTanis afeTqeba 265 inglisi

11. 1942 “Honkeiko” mtveris afeTqeba 1572 CineTi

12. 1956 “Bois du Cazier 
Colliery”

meTanis afeTqeba da 

xanZari

263 belgia

13. 1960 “Laobaidong Colliery” meTanis afeTqeba 684 CineTi

14. 1960 “Coalbrook” meTanis afeTqeba 437 sar

15. 1962 “Luisenthai Mine” meTanis afeTqeba 372 germania

16. 1963 “Mitsue Miike” mtverairis afeTqeba 449 iaponia

17. 1964 “Luzektal” meTanis afeTqeba 299 aSS

18. 1965 “Dhori Colliery” mtverairis afeTqeba 268 indoeTi

19. 1969 “Baroterano” meTanis afeTqeba da 

xanZari

300 meqsika

20. 1971 “Uanky” meTanis afeTqeba 427 samxreTi 

rodezia

21. 1975 “Chasnala Sudamdith 
Colliery”

meTanis afeTqeba 372 indoeTi

22. 1992 “Incirharmani” meTanis afeTqeba da 

xanZari

263 TurqeTi

23. 2005 “Sunjiawan” meTanis afeTqeba 214 CineTi

ekonomiuri danakargebi qvanaxSiris Saxtebze, 

ganpirobebuli Sromis araxelsayreli pirobebiT, 

ubeduri SemTxvevebiT da avariebiT, negatiurad 

aisaxeba naxSiris TviTRirebulebaze da sabolood 

– naxSiris produqciis konkurentunarianobaze, 

rogorc Siga iseve saerTaSoriso bazarze. 

araxelsayreli ekonomiuri tendenciebis gavlenis 

minimizaciis ZiriTadi mimarTulebebi mdgomareobs: 
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ubeduri SemTxvevebisa da profesionaluri 

daavadebebis Sedegebis analizis mecnierulad 

dasabuTebuli meTodebis damuSavebaSi; Sromis 

dacvis da samrewvelo usafrTxoebis mdgomareobaze 

kontrolis sistemebis Sedegianobis gazrdaSi; 

Saxtis personalis aqtiur CarTvaSi Sromis dacvis 

da samrewvelo usafrTxoebis mmarTveli sistemebis 

funqcionirebaSi; operatiuli TanamSromlobis 

organizeba dabali da saSualo rgolebis muSakebis 

kompaniebis xelmZRvanelebTan; samrewvelo usaf-

rTxoebis meTodebis swavlebis xarisxis amaRleba 

inovaciuri teqnologiebis danergvis Sedegad [15].

    

nax. 1. Saxtis zedapirze ganlagebuli Senoba-nagebobebis ngrevis amsaxveli fotosuraTebi kuznecis auzis 

Saxta “raspadskaia”-s wmendiT sangrevSi  momxdari meTanis afeTqebis Sedegad [13]
qvanaxSiris mrewvelobaSi profesional-

uri riskebis Sesafaseblad iyeneben tramvatiz-

mis maCvenebels, romelic ganisazRvreba muSakebis 

sikvdilianobiT, rac naklebad eqvemdebareba koni-

unqturul gavlenas da SromiTi urTierTobebis 

ganviTarebis droebiT tendenciebs. naxSiris mrewv-

elobaSi Sromis dacvis mdgomareobis integral-

uri maxasiaTebelia sasikvdilo tramvatizmis koe-

ficienti 1 mln t mopovebul naxSirze. magaliTad, 

es maCvenebeli (kaci/mln t mopovebul naxSirze) 

sxvadasxva naxSirmompovebel qveyanaSi udris: avs-

traliaSi – 0,00, aSS-Si – 0,01, samxreT afrikis 

respublikaSi (sar) – 0,1, poloneTSi – 0,25, ru-

seTSi – 0,33, indoeTSi – 0,56, ukrainaSi – 2,14, 

CineTSi – 3,94 [16]. 

avstraliis qvanaxSiris mrewveloba mowinavea 

mTels msoflioSi, Sromis usafrTxoebis da gare-

mos dacvis sferoebSi, rac ZiriTadaT ganpirobe-

bulia uaxlesi teqnologiebis farTo gamoyenebiT 

[17]. magram unda aRiniSnos, rom sxvadasxva qveya-

naSi qvanaxSiris sabadoebis damuSavebis pirobebi: 

damuSavebis siRrme, naxSirisa da Semcveli qanebis 

gazSemcveloba, mtversaSiSroeba, naxSiris aalebado-

ba, teqtonikuri rRvevebi, susti gverdiTi qanebi, te-

qnologiuri procesSi CarTuli muSakTa raodenoba 

da sxv. gansxvavebulia. xelsayrel samTo-geolo-

giur pirobebSi igulisxmeba: gancalkavebuli nax-

Siris fenebi; fenis Cawolis mcire siRrme (100-300 

m), daxris kuTxe 0-120, simZlavre 1,7-4 m; saSaxto 

velis farglebSi fenTa stabiluri simZlavre da 

gifsometria. magaliTad, aSS-Si naxSiris mopovebis 

siRrme ar aRemateba 150 m-s, kuznecis auzSi (ru-

seTi) – 600 m-s, maSin rodesac donecis auzSi 

(ukraina) – aRemateba 1000 m-s [18].

1977 wels aSS-Si samTo mrewvelobaSi us-

afrTxoebis da Sromis dacvis kanonis (Federal 
Mine Safety and Health Act) miRebis Semdeg Seiqmna 

“Saxtebze Sromis dacvis da usafrTxoebis admin-

istracia” (Mine Safety and Health Administration, 

MSHA). MSHA-s inspeqtorebs ufleba aqvT SeaCeron 

Saxtis muSaoba da daajarimon, rogorc mflobeli 

kompania, iseve calkeuli muSakebi. magaliTad, 13 mln 

dolariT dajarimda kompania Massey Energy, 250000 

dolariT Saxtis direqtori. imis gamo, rom meSax-

tis xelfasi ZiriTadad damokidebuli iyo mopove-

buli naxSiris moculobaze, isini xSirad midioden 

gaumarTlebel riskze. am sakiTxis daregulirebas 

xeli mohkida dargobrivma profkavSirma United Mine 

Workers of America, romelmac Saxtebis mflobel 

kompaniebTan miaRwia SeTanxmebas, meSaxtis xelfasis 

70 % ar iqneba damokidebuli gamomuSavebaze. aSS-

Si Saxtebis teqnikurma gadaiaraRebam, Sromis nayo-

fierebis gazrdam, mniSvnelovnad Seamcira miwisqveS 

momuSaveTa ricxvi, riTac mniSvnelovnad Semcirda 

avariebis potenciuri msxverplTa raodenoba ameri-

kis naxSiris mrewvelobaSi. magaliTad lavebis 

teqnologiis (longwall mining) danergvam, sqeli, 

horizontalurad Cawolili fenebis damuSavebisas, 

TiTqmis 10-jer Seamcira wmendiT sangrevSi momuSa-

veTa ricxvi [18, 19, 20].

zemoaRniSnuli informaciidan gamomdinareobs, 

rom arsebuli qvanaxSiris SaxtebSi samrewvelo us-

afrTxoebisa da Sromis dacvis sakiTxebis gadasawyve-

tad aucilebelia: am dargSi arsebuli  msoflio 

gamocdilebis gaziareba; kompleqsuri sistemuri 

midgoma, romelic unda iTvaliswinebdes konkretuli 

Saxtis samTo-geologiur da samTo-teqnikur piro-

bebs, gamoyenebul teqnologiebs, manqana-mowyobilo-

bebis da samrewvelo Senoba-nagebobaTa mdgomareo-

bas, xelmZRvanelebis, specialistebis da uSualod 

SemsrulebelTa kvalifikacias da unarebs.

problemis gadawyvetisaTvis aucilebelia mra-

vali specialistis urTierTSekavSirebuli, koor-

dinirebuli muSaoba erTiani programis farglebSi, 

romelic unda moicavdes teqnikis, teqnologiis da 

marTvis organizaciis sakiTxebs Saxtis sasicocx-

lo ciklis yvela etapze: daproeqtebis, mSeneblobis 

da eqspluataciis.
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БОЧОРИШВИЛИ Н. Р., ПИРЦХАЛАВА Т.Г.
О ТЕНДЕНЦИЯХ РАЗВИТИЯ МИРОВОЙ 
ДОБЫЧИ УГЛЯ И ОХРАНЫ ТРУДА НА 
ШАХТАХ

АННОТАЦИЯ: В статье рассмотрены основные 
тенденции в мировой добыче угля; указаны страны, 
которые в настоящее время являются основными 
производителями, импортерами и экспортерами 
угля в мире; перечислены факторы, определяющие 
текущую ситуацию, проблемы и перспективы раз-
вития мировой добычи и потребления угля; проа-
нализированы основные причины заката угольной 
промышленности в индустриальных державах 
Западной Европы; изложены сведения о причи-
нах крупнейших аварий на угольных шахтах мира 
в XX и XXI веках; приведены основные факторы, 
участвующие в формировании аварийных ситуаций 
в современных угольных шахтах и пути их нейтра-
лизации; определены основные принципы позволя-
ющие сформировать новые подходы к разработке 
проектной документации для реконструироемой 
или вновь строящейся шахты, учитывающие спец-
ифику конкретного угольного месторождения и со-
временный уровень новых технологий.

КЛЮЧЕВЫЕ СЛОВА: мировая добыча угля; 
потребление угля; экспорт угля; импорт угля; 
угольная шахта; условия труда; производственный 
трамватизм; промышленная безопасность; анали-
тический обзор; системы управления охраной тру-
да и промышленной безопасностью. 

BOCHORISHVILI N., PIRTSKHALAVA T.
ON TRENDS IN THE WORLD COAL 
MINING AND SAFETY IN MINES

ANNOTATION: The article considers the main 
trends in the world coal production; identifies the 
countries that are currently the main producers, 
importers and exporters of coal in the world; lists the 
factors that determine the current situation, problems 
and prospects for the development of world coal 
production and consumption; analyzes the main causes 
of the decline of the coal industry in the old industrial 
powers of Western Europe; provides information about 
the causes of the largest accidents in the coal mines of 
the world in the XX and XXI centuries; the main factors 
involved in the formation of emergency situations in 
modern coal mines and the ways of their neutralization 
are given; the basic principles allowing to form new 
approaches to the development of design documentation 
for the reconstructed or newly constructed mine, taking 
into account the specifics of a particular coal Deposit and 
the current level of new technologies.

KEY WORDS: world coal production; coal 
consumption; coal exports; coal imports; coal mine; 
working conditions; production traumatism; industrial 
safety; analytical review; systems of labor protection 
management and industrial safety.
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uak 666 . 64
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axalcixis keramikuli nedleulis nivTierebrivi Sedgenilobisa 
da zogierTi teqnologiuri maxasiaTeblis Seswavla

anotaciaanotacia. naSromSi mocemulia axalcixis naSromSi mocemulia axalcixis 

municipalitetis sxvadasxva ubnis Seuswavleli municipalitetis sxvadasxva ubnis Seuswavleli 

keramikuli nedleulis nivTierebrivi Sedgenilobisa keramikuli nedleulis nivTierebrivi Sedgenilobisa 

da zogierTi keramikuli maxasiaTeblis  kvle-da zogierTi keramikuli maxasiaTeblis  kvle-

vis Sedegebi. dadgenilia, rom keramikuli nedleu-vis Sedegebi. dadgenilia, rom keramikuli nedleu-

lis warmodgenili sinjebi  ganekuTvnebian  saSu-lis warmodgenili sinjebi  ganekuTvnebian  saSu-

alo da maRalplastikur, advilad lRobad Tixebs. alo da maRalplastikur, advilad lRobad Tixebs. 

Seswavlilia  1000 - 1100 Seswavlilia  1000 - 1100 0C temperaturaze gamom- temperaturaze gamom-

wvari filebis cecxlovani Sekleba da wyalSTanTq-wvari filebis cecxlovani Sekleba da wyalSTanTq-

ma. am parametrebiT isini akmayofileben saxelmwifo ma. am parametrebiT isini akmayofileben saxelmwifo 

standartebis teqnikur pirobebs da SesaZlebelia 

gamoyenebuli iqnas fasadisa da kedlis Siga mosa-gamoyenebuli iqnas fasadisa da kedlis Siga mosa-

pirkeTebeli filebis warmoebisaTvis. 

sakvanZo sityvebi:sakvanZo sityvebi: keramika; nedleuli; 

plastikuroba; filebi; gaSroba; gamowva; wyal-plastikuroba; filebi; gaSroba; gamowva; wyal-

STanTqma; Sekleba. 

saqarTveloSi keramikuli filebis importis 

moculoba 2014 wels Seadgenda 55 mln, xolo re-

gionSi ki daaxloebiT 300 mln aSS dolars da 

am produqtze moTxovna yovelwliurad izrdeba 

[1-4].Aadgilobriv nedleulze momuSave samSeneblo 

keramikis sawarmoebi daixura jer kidev gasuli 

saukunis 90-iani  wlebis dasawyisSi. amJamad, Cndeba 

interesi am dargis xelaxla Seqmnis mimarT, risT-

visac saWiroa adgilobrivi sanedleulo bazis 

zusti gansazRvra; arsebuli sabadoebis gadafaseba 

da sistematizaciaSi moyvana; nedleulis axali wy-

aroebis gamovlena da teqnologiis damuSaveba. 

warmodgenili samuSaos mizania axalcixis munic-

ipalitetis teritoriaze arsebuli axlad gamov-

lenili sabadoebis Tixebis Tvisebebis kvleva da 

maTi vargisianobis dadgena keramikuli filebis war-

moebisTvis. am TvalsazrisiT Seswavlili iqna sami 

teqnologiuri sinjis nivTierebrivi Sedge-niloba 

da zogierTi fizikur-teqnologiuri maxasiaTebeli, 

romlebsac mniSvnelovnad ganapirobebs nedleulis 

mineralogiuri Sedgeniloba da sabados warmoqmnis 

pirobebi. Tixebis nivTierebrivi Sedgeniloba dadge-

nili iqna rentgenofazuri da qimiuri analizebiT. 

Sedegebi mocemulia cxrilebSi 1 da 2.

 cxrili 1

rentgenofazuri analizis Sedegebi 

sinjis analizis Sedegebi 

1.

sustad dakristalebuli  Ca - montmoriloniti

kalciti

mindvris Spatebi

kvarcis kvali

2.

sustad dakristalebuli  Ca - montmoriloniti

mindvris Spatebi

TabaSiri

kvarcis, kalcitis da qarsiskvali

3.

sustad dakristalebuli  Ca - montmoriloniti

mindvris Spatebi

kalciti

kvarcis da haluazitiskvali

cxrilis 1 monacemebidan Cans, rom nedleulis 

ZiriTad Tixur minerals warmoadgens sustad da-

kristalebuli kalciumiani montmoriloniti. sin-

jebi Seicavs mindvris Spatebs, romlebic dadebi-

Tad moqmedebs keramikul Tvisebebze, aseve kalcits, 

TabaSirsa da kvarcs.Uukanasknelni uaryofiT gav-

lenas axdens Tixis nakeTobebze, ris gamoc maTi 

raodenoba limitirebulia.
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cxrili 2

qimiuri analizis Sedegebiqimiuri analizis Sedegebi  

sin-

jis

 #

Semcvelobebi, %-Si

sines-

te

xur. 

dan.

SiO2 TiO2 Al2O3 Fe2O3 FeO P2O5 MnO CaO MgO SO3 Na2O K2O

1. 6,60 9,4 45,5 0,74 14,2 4,74 1,13 0,22 0,09 7,92 3,72 1,53 2,3 1,5

2. 5,92 7,48 49,3 0,74 15,6 4,34 1,13 0,21 0,09 6,8 2,49 1,55 2,5 2,00

3. 5,55 7,83 47,9 0,74 16,4 5,29 0,5 0,30 0,07 8,2 2,33 0,21 2,6 1,9

Tixur-mtvrisebriFfraqciis raodenobis mixed-

viT sinjebi mkveTrad gansxvavdeba erTmaneTisgan. 

qviSuri fraqcia, warmodgenili mindvris SpatebiT, 

kvarciT, kalcitiTa da sxva CanarTebiT, mniS-

vnelovnad zemoqmedebs keramikul-teqnologiur 

Tvisebebze. 

teqnologiuri kvlevis pirvel etapze gansaz-

Rvruli iqna sinjebis plastikuroba. Sedegebi mo-

cemulia cxrilSi 4.

Qqimiurma analizebma gviCvena mRebavi oqsidebis 

(Fe2O3+TiO2+MnO) maRali Semcveloba sinjebSi, 

rac ganapirobebs maT muq Seferilobas. Al2O3-s 
Semcveloba dabalia, xolo   Ca,  Na da K oqsidebis 

Semcvelobebi, romlebic malRoblis rols asru-

lebs - maRali.Aaqedan gamomdinare, warmodgenili 

sinjebi ganekuTvneba advilad lRobad nedleuls 

da maTi gamoyeneba SesaZlebelia samSeneblo da say-

ofacxovrebo keramikis warmoebisTvis. 

garda zemoxsenebulisa, gansazRvruli iqna 

Tixur-mtvrisebri nawilakebis Semcvelobebi, 

romelTa Sedegebi warmodgenilia cxrilSi 3.

                                                                   cxrili 3

Tixur-mtvrisebri fraqciisgan sazRvris Sedegebi

sinjis # fraqciisdasaxeleba masuriwili, %

1.

Tixur-mtvrisebri 69,0

qviSuri 31,0

sawyisi 100,0

2.

Tixur-mtvrisebri 18,2

qviSuri 81,8

sawyisi 100,0

3.

Tixur-mtvrisebri 23,8

qviSuri 76,2

sawyisi 100,0

cxrili 4

plastikurobis ricxvis gansazRvris Sedegebi

sin-
jis 

#

denadobis qveda 

zRvris sineste, %

gabrtyelebis 

zeda zRvris 

sineste, %

plastikurobis 

ricxvi

plastikurobis Sefaseba

1. 59,9 24,0 35,9 maRalplastikuri

2. 50,4 29,8 20,6 saSualo plastikuri

3. 43,1 26,3 16,8 saSualo plastikuri
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dafqvili sinjebidan plastikuri meTodiT daya-

libebuli iqna filebi. isini gamoSra haerze da gan-

isazRvra maTi sahaero Sekleba, romelmac Seadgena: 

15, 13 da 12,5 %. 

gamowvis temperaturis dasadgenad, gamomSrali 

filebi damuSavda  sxvadasxva temperaturaze (1000, 

1050, 1100 0C). Seswavlili iqna maTi cecxlovani 

Sekleba da wyalSTanTqma. dadgenili iqna gamowvis 

optimaluri  temperatura. Sedegebi warmodgenilia 

cxrilSi 5.

maRalplastikuri pirveli sinjis filebi 1000 
0C temperaturaze gamowvisas  daibzara, me-2 da me-3 
sinjebis filebi ki gamoiwva 1050 0C da  1100 0C 
temperaturaze.

cxrili 5

gamomwvari filebis keramikuli Tvisebebi

sinjis # gamowvis temperatura, 
0C cecxlovani Sekleba, % wyalSTanTqma, %

1. 1000 4,0 10,9

2.

1000 

1050  

1100

2,9 

6,5

9,6

18,3 

14,3

10,5

3.

1000 

1050  

1100

3,0 

6,3

9,5

18,7

14,9

10,7

amrigad, kvlevis Sedegebma aCvena:

- axalcixis keramikuli nedleuli ganekuTvneba 

adviladlRobads da SesaZlebelia gamoyenebuli 

iqnas samSeneblo da sayofacxovrebo keramikaSi;

- wyalSTanTqmis mixedviT, saSualo plastikuri 

keramikuli nedleuli 1050 0C temperaturaze 
gamowvisas akmayofilebs 6141-91 standartis 

“moWiquli keramikuli filebi kedlis Siga 

mopirkeTebisaTvis” moTxovnebs; 

- 1100 0C temperaturaze gamomwvari saSualo 

plastikuri keramikuli nedleuli akmayofilebs 

standartis 13996-93 “filebi gare fasadisaTvis” 

moTxovnebs;

- maRalplastikuri nedleuli 1000 0C 
temperaturaze gamowvisas ibzareba da saWiroebs 

mamWlevebel danamats. 
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ГЕГИЯ Н.А., ЭНУКИДЗЕ Г.Ш., ХАЧАТУРЯН К.К., 
УКЛЕБА Е.Н., ГУРУЛИ Е.С.,  
ЭНУКИДЗЕ Л.Т.
ИЗУЧЕНИЕ  ВЕЩЕСТВЕННОГО  СОСТАВА  И  
НЕКОТОРЫХ ТЕХНОЛОГИЧЕС-
КИХ  ПОКАЗАТЕЛЕЙ  АХАЛЦИХСКОГО  
КЕРАМИЧЕСКОГО  СЫРЬЯ

АННОТАЦИЯ: В работе представлены ре-
зультаты исследования вещественного соста-
ва и некоторых керамических  показателей  
неизученного керамического сырья изразных 
участков  Ахалцихского муниципалитета. Установ-
лено, что  представленные пробы керамического 
сырья  относятся к  средне- и высокопластичным,  
легкоплавким  глинам. Изучены  водопоглощение 
и огненная усадка плит, обожженных при 
температуре 1000 – 1100 0C;  по этим параметрам 
они удовлетворяют техническим требованиям 
Государственных   стандартов  и   могут быть 
применены  в производстве фасадных и внутренних 
облицовочных  плит. 

КЛЮЧЕВЫЕ СЛОВА: керамика;  сырье; 
пластичность; плитки;  сушка;  обжиг;  
водопоглощение;  усадка.
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GEGIA N., ENUKIDZE G., KHACHATURIA N., UKLEBA 
E. , GURULI  T.,  ENUKIDZE L.
STUDYING OF MATERIAL COMPOSITION AND 
SOME TECHNOLOGICAL INDICATORS OF THE 
AKHALTSIKHE CERAMIC RAW MATERIALS

ANNOTATION:. The results of a study of the 
material composition and some ceramic properties 
of ceramic raw materials from different sites of 
the Akhaltsikhe municipality are presented. It is 
established, that the presented sample of ceramic raw 

belong to the medium-high-plastic and fusible clays. 
Water absorption and fiery shrinkage of the plates that 
are roasting at a temperature of 1000 - 1100 0C are 
studied; according to these parameters, they meet the 
technical requirements of the State Standards and can 
be applied in the production of facade and interior 
cladding plates.

KEY WORDS: ceramic; raw materials; plasticity; 
plates; drying; roasting; water absorption; shrinkage.

uak 622 . 4.536 . 24 : 624 . 191 . 94

teqnikis mecnierebaTa doqtori, profesori o. lanCava

haeris kritikuli siCqaris analizi ventilaciiT kontroli-
rebadi xanZrisaTvis gvirabSi 

anotaciaanotacia. naSromSi ganxilulia Ria sivrceSi, naSromSi ganxilulia Ria sivrceSi, 

gvirabSi da apartamentSi ganviTarebuli xanZrebis gvirabSi da apartamentSi ganviTarebuli xanZrebis 

scenarebi. Zlieri xanZrebis Teoriuli analizis scenarebi. Zlieri xanZrebis Teoriuli analizis 

safuZvelze naCvenebia gvirabebis saventilacio sis-safuZvelze naCvenebia gvirabebis saventilacio sis-

temebis kolafsis SesaZlebloba. mocemulia venti-temebis kolafsis SesaZlebloba. mocemulia venti-

laciiT kontrolirebadi xanZris simZlavris cva-laciiT kontrolirebadi xanZris simZlavris cva-

lebadobis xasiaTi saventilacio nakadis siCqaris lebadobis xasiaTi saventilacio nakadis siCqaris 

mixedviT. wvis produqtebis efeqturad samarTavi mixedviT. wvis produqtebis efeqturad samarTavi 

kritikuli siCqaris analizi gakeTebulia didi sim-

Zlavris gvirabis xanZrebisaTvis. naCvenebia frudis Zlavris gvirabis xanZrebisaTvis. naCvenebia frudis 

kriteriumis kritikuli ricxviTi sididis cva-kriteriumis kritikuli ricxviTi sididis cva-

lebadobis xasiaTi kritikuli siCqaris mixedviT. lebadobis xasiaTi kritikuli siCqaris mixedviT. 

naCvenebia frudis kritikuli ricxviT sargeblobis 

mizanSeuwonloba didi simZlavris xanZrebis kriti-

kuli siCqaris analizisaTvis.  

sakvanZo sityvebi:sakvanZo sityvebi: gvirabis ventilacia; 

ventilaciiT kontrolirebadi xanZari; kritikuli ventilaciiT kontrolirebadi xanZari; kritikuli 

siCqare; ukudinebis sigrZe; frudis kriteriumi; ri-siCqare; ukudinebis sigrZe; frudis kriteriumi; ri-

Cardsonis kriteriumi; frudis kriteriumis kriti-

kuli ricxvi.

Sesavali

xanZris keridan gvirabis gaswvriv orive mimar-

TulebiT SesaZlebelia gavrceldes siTbo, kvamli 

da toqsikuri produqtebi, romlebic iwveven ada-

mianebis sxvadasxva simZimis dazianebas. nebismier 

SemTxvevaSi, miwisqveSa xanZari iwvevs mZime Sedegebs, 

xelisSemSleli faqtoria evakuaciisa da sicocx-

lis gadarCenis saqmeSi, mniSvnelovnad arTulebs 

maSvelTa gundisa da mexanZreTa muSaobis pirobebs.

gvirabebSi ukve momxdari xanZrebis keraze tem-

peratura aRwevs 1300-dan 1650 K-mde. samitis gvi-
rabSi (didi britaneTi) momxdari xanZris dros 

temperatura iyo 15000C, xolo aguris samagri 10-

15 mm sisqis mdnari masiT daifara [1].  

saavtomobilo gvirabebSi momxdari Zlieri xan-

Zrebidan aRsaniSnavia: 

_ iaponiis „nihoZakas“ gvirabSi momxdari xan-

Zari, rac ganviTarda 1979 wels manqanebis Sejaxebis 

Sedegad. xanZari mZvinvarebda 4 dRe-Ramis ganmav-

lobaSi da misi lokalizacia moxerxda mxolod 

mas Semdeg, rac gvirabSi yvela saxis wvadi masala 

amoiwura; 

_ aSS-is „kaldekotis“ gvirabSi 1982 wels. 

nasvami mZRolis mizeziT momxdari avaria, romelsac 

mohyva Zlieri xanZari, daiRupa 7 adamiani; 

_ safrangeTSi dasaxlebul punqt Beaun-Tan 
1982 wels momxdari xanZari, romlis Sedegad daiR-

upa 53 adamiani, maT Soris 44 bavSvi; 

_ safrangeT-italiis „monblanis“ gvirabis 

xanZari 1999 wels. xanZari gaCnda avtomanqanis 

ZravaSi, mZRolma ver SeZlo ra misi Caqroba, miatova 

manqana da fexiT wavida italiis mimarTulebiT. 

sanam gvirabis direqcia daketavda gvirabs, yvela 

manqana, romelic Sevida safrangeTis mxridan mohyva 

xanZris toqsikuri produqtebis gavlenis arealSi 

da aravin ar gadarCenila, xolo italiis mxridan 

Sesul manqanebSi yvela gadarCa. toqsikuri airebi 

vrceldeboda italiis mimarTulebis portalidan 

safrangeTis mxareze 1 m/wm siCqariT, mZvinvarebda 53 

saaTis ganmavlobaSi. 5 dRis ganmavlobaSi xanZris 

Caqrobis Semdeg, cxeli airebi gamodioda gvirabidan 

bunebrivi weviT. 40 adamiani, maT Soris 1 mexanZre 

daiRupa, mocemuli gvirabisaTvis es iyo rigiT me-18 

da yvelaze Zlieri xanZari 1965 wlidan; 

_ avstriis tauernis gvirabSi 1999 wels 

momxdari xanZari avtomanqanebis Sejaxebis Sedegad 

grZeldeboda 15 sT-is ganmavlobaSi; 

_ Sveicariis „gotardis“ gvirabSi momxdari 

xanZari 2001 wels, romelic gaCnda avtomanqanebis 

Sejaxebis Sedegad, grZeldeboda 20 sT-is ganmav-

lobaSi [2].

sazogadoebis didi yuradReba miiqcia me-20 sau-

kunis bolos da 21-e saukunis dasawyisSi momxdarma 

xanZrebma Jurnalistebis aqtiurobis Sedegad. garda 

zemoaRniSnuli xanZrebisa, aRniSnulze didi gavle-

na moaxdina agreTve sxva satransporto gvirabebSi 

momxdarma xanZrebma. kerZod, baqos metroSi 1995 
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wels momxdarma Zlierma xanZarma romlis drosac 

daiRupa 200-ze meti adamiani, 2003 wels samxreT 

koreis daegus metroSi boroti ganzraxviT gaCe-

nilma xanZarma, romlis drosac aseve 200-mde ada-

miani daiRupa. avstriis qalaq kaprunis incidenti 

2000 wels, roca funikuloris matarebelSi xan-

Zris Sedegad 151 adamiani daiRupa. imave xanZarma 

imsxverpla Semxvedri matareblis memanqane da zeda 

portalTan transportis momlodine 3 adamiani.

aRniSnuli didad sayuradReboa. gaeros evro-

pul komisiaSi saerTaSoriso eqspertebis jgufebi 

Seiqmna, romlebsac ganrigiT xelmZRvanelobdnen 

evrokavSiris wevri qveynebis transportis minis-

trebi. aRniSnuli jgufi amzadebda da periodulad 

gamoscemda saTanado dokumen-tebs, romelTa mcire 

nawili mocemulia literaturul wyaroebSi [2-10].

gvirabis xanZari da Ria xanZari

gvirabis xanZari Ria xanZrisagan minimum ori 

mniSvnelovani gansxvavebiT xasiaTdeba: 1. wvadi man-

qanebisagan gamoyofili siTbo ufro metad sagrZno-

bia miwisqveS, radgan sivrce Caketilia da wvis 

produqtebis disipacia SedarebiT naklebia; 2. 

SesaZlebelia nakadis ukudinebis warmoqmna, rac cv-

lis ventilaciis sqemas da xSir SemTxvevaSi iwvevs 

mis kolafss [12-14].

Ria adgilebisagan gansxvavebiT, gvirabSi Jangbadi 

yovelTvis ar aris sakmarisi da amitom gvxvdeba 

ori tipis xanZari: a) sawvaviT kontrolirebadi 

xanZari (skx) da b) ventilaciiT kontrolirebadi 

xanZari (vkx). skx-is SemTxvevaSi haeris raodenoba 

didia da xanZris simZlavres (siTbos, kvamlis, to-

qsikuri naerTebis raodenobas) ganapirobebs sawva-

vis raodenoba. aseTi xanZris pirobebSi, haeris didi 

raodenobis gamo, wvis produqtebis koncentracia 

haerSi dabalia. vkx-is SemTxvevaSi xanZris sim-

Zlavres ganapirobebs haeris xarji, radgan sawvavis 

raodenoba am SemTxvevaSic didia. wvis produqtebis 

koncentracia maRalia da SesaZlebelia warmoiqmnas 

aqroladebis afeTqebis saSiSroeba didi koncentra-

ciisas.

amgvarad, imisda miuxedavad, gvirabSi wva mim-

dinareobs bunebrivi, Tu xelovnuri ventilaciis 

pirobebSi, yovelTvis gvxvdeba ori tipis xanZari: 

sawvaviT kontrolirebadi da ventilaciiT kon-

trolirebadi. orive SemTxvevaSi xanZris ganviTa-

reba xdeba naxazze 1 naCvenebi sqemiT. aRsaniSnavia, 

rom mxolod vkx-is SemTxvevaSi aris mosalodneli 

haeris narevis afeTqeba.

nax. 1. xanZris ganviTarebis grafikuli gamosaxuleba: I - aalebamdeli periodi; II - aalebis momdevno pe-nax. 1. xanZris ganviTarebis grafikuli gamosaxuleba: I - aalebamdeli periodi; II - aalebis momdevno pe-

riodi; 1 - aRmavali faza; 2 - sruli simZlavris faza; 3 - milevadi faza

saventilacio sistemis kolafsi

samecniero mimoqcevaSi SemoRebuli gvaqvs 

Zlieri xanZrebis kvlevis amosavali principi, rac 

imaSi mdgomareobs, rom xanZris pirobebSi, garkveu-

li periodis Semdeg, ventilatorebis muSaobis gav-

lena saventilacio nakadze klebadobiT xasiaTdeba 

imisda miuxedavad, Tu ra mimarTulebiT ganviTarde-

ba maRali temperaturis gavlena - es iqneba xanZ-

riT gamowveuli dinamikuri wnevis gazrda, haeris 

simkvrivis Semcireba, Tu orive erTad. maSasadame, 

kolafsi aris Zlieri da swrafad ganviTarebadi 

xanZris Sedegad gvirabis saventilacio sistemis 

depresiis Tanazomadi dominanturi dinamikuri wnev-

is aRZvrisa da gavrcelebis procesi [15-18]. aRsan-

iSnavia, rom xanZris mier ganviTarebuli dinamikuri 

wneva ventilatoris mier ganviTarebul wnevasTan 

algebrulad ikribeba. 

kolafsTan Zalian axlosaa FDS modelirebiT 

miRebuli Sedegi, romelic mocemulia naSromSi 

[19], sadac kerZod aRniSnulia, rom xanZars aqvs 

tendencia SeewinaaRmdegos saventilacio Wavlis 

gavrcelebas, rac ufro didia xanZari, miT ufro 

metia winaRoba. cxadad aris naCvenebi, rom sul 

ufro meti Wavluri ventilatori aris saWiro 

wvis produqtebis gvirabidan arinebisaTvis xanZris 

zrdisagan damokidebulebiT. naSromSi [20] aRniS-

nulia, rom gvirabSi xanZris keraze aerodinamikuri 

winaRoba 6-jer mainc izrdeba.
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saventilacio nakadis moZraobis 

mimarTulebis niSani

imis gamo, rom xanZris mier aRZruli depresia 

da ventilatoris depresia algebrulad ikribeba, 

SesaZlebelia kanonzomieri xasiaTi mieces daxril 

gvirabebSi saventilacio nakadis moZraobis dadebiT 

da uaryofiT mimarTulebebis SerCevis sakiTxs, ra-

sac jer-jerobiT adgili ar aqvs.

nax. 2. sufTa haerisa da wvis produqtebis moZraobis mimarTulebebi gvirabis gradientis mixedviT: 1 - nax. 2. sufTa haerisa da wvis produqtebis moZraobis mimarTulebebi gvirabis gradientis mixedviT: 1 - 

sufTa haeris moZraobis dadebiTi mimarTuleba (daRmavali); 2 - sufTa haeris moZraobis uaryofiTi mi-

marTuleba (aRmavali); 3 - wvis produqtebis moZraobis bunebrivi mimarTuleba (uaryofiTi, aRmavali): marTuleba (aRmavali); 3 - wvis produqtebis moZraobis bunebrivi mimarTuleba (uaryofiTi, aRmavali): L 
- gvirabis sigrZe, m; - gvirabis sigrZe, m; b - gvirabis sigane, m;  - gvirabis sigane, m; H - gvirabis simaRle, m;  - gvirabis simaRle, m; a - gvirabis sigrZis horizontaluri 

proeqcia, m; proeqcia, m; c - gvirabis vertikaluri simaRle, m - gvirabis vertikaluri simaRle, m

vinaidan xanZris movlena uaryofiTia sazogadod, 

amitom xanZris mier aRZruli wevis mimarTuleba 

uaryofiTad unda CaiTvalos. Sesabamisad, ventila-

ciis dadebiTi mimarTuleba iqneba sapirispiro, anu 

maSin, Tu sufTa haeris Semosasvleli hifsometri-

ulad ufro maRlaa ganlagebuli, vidre xanZris 

kera. maSasadame, sufTa haeris moZraobis dadebi-

Ti mimarTuleba aris daRmavali, xolo uaryofiTi 

mimarTuleba - aRmavali. wvis produqtebis moZrao-

bis bunebrivi mimarTuleba yovelTvis aris aRma-

vali da uaryofiTi (ix. nax. 2).

sxvadasxva samecniero literaturaSi saventi-

lacio nakadis moZraobis dadebiT da uaryofiTi 

mimarTulebad, pirobiTad, miRebulia rogorc aRma-

vali, ise daRmavali nakadebi da sruli gaurkvev-

lobaa am mxriv.

gvirabisa da apartamentis xanZari

imis gamo, rom xanZari SesaZlebelia gaCndes 

matareblis vagonSi an sxva satransporto saSu-

alebaSi, saWiroa xanZris ganviTarebis Taviseburebis 

codna am SemTxvevisaTvis, romelic ufro axlosaa 

apartamentis xanZarTan (ax), vidre gvirabis xan-

ZarTan (gx).

SevniSnoT, rom gvirabisa da apartamentis xanZ-

rebi erTmaneTisagan minimum oTxi niSniT mainc gan-

sxvavdebian: 

1. imisda miuxedavad, Tu rogor xdeba gvirabis 

ventilacia: bunebrivi, Tu meqanikuri wevis gziT, 

TviT satransporto saSualebaSi wva yovelTvis na-

karnaxebia bunebrivad, RiobebSi Sesuli haeris gav-

leniT. am SemTxvevaSi ventilaciis faqtori gan-

pirobebulia Riobis (fanjris, karebis) geometriiT, 

saidanac Semodis haeri da iangariSeba formuliT 

00 hA , (m5/2), sadac 0A  aris Riobis ganivi kveTis 

farTobi, m2; 0h  - Riobis simaRle, m. rogorc cnobi-

lia, gx-is maCveneblebi geometriis garda damokide-

bulia gvirabis daxrilobaze, garSemomcveli masivis 

Tvisebebze (romelic SesaZlebelia TviTon iyos 

wvadi, an gamoyofdes wvad airebs), meteorologiur 

pirobebze portalebTan, portalebis topologiaze 

da a.S. apartamentis xanZari praqtikulad, yovelT-

vis aris ventilaciiT kontrolirebadi da Sesa-

bamisad, wvis produqtebis afeTqebadobiT xasiaTde-

ba.  

2. pikur maCvenebelze gasvla ax-Si ufro 

swrafad xdeba, vidre gx-Si. sazogadod, pikur 

maCvenebelze gasvla drois klebadobis niSniT ase-

Tia: gvirabis, apartamentisa da Ria xanZrebi. ad-

vili misaxvedria, rom ax-s axasiaTebs afeTqebis 

SesaZlebloba ufro metad, vidre gx-s, radgan es 

ukanaskneli SesaZlebelia iyos sawvaviT kontro-

lirebadic.

3. gx-s axasiaTebs ukudinebis movlena, xolo 

ax-s ukugaWolva, rac aris vkx-is pirobebSi venti-

laciis reJimis mkveTri Secvla, Jangbadis mateba 

haerTan erTad da xanZris gaZliereba. 

4. kvamlisa da wvis produqtebis stratifika-

cia. ax-Si wvis produqtebi zemoTaa, xolo qvemoT 

aris civi haeri. gx-ebSi analogiuri stratifikacia 

damaxasiaTebelia ventilaciis ganivi sistemisaTvis, 

a n al i z i  -  А Н А Л И З   -  A N A L Y S I S



129 samTo Jurnali, #1(42), 2019

romelic SedarebiT iSviaTad gamoiyeneba siZviris 

gamo. aRsaniSnavia, rom SemoTavazebuli gvaqvs mo-

qnili saventilacio sistema, romelic xels uwyobs 

bifurkaciuli (dayofili) nakadebis warmoqmnas 

da gamosayenebelia evakuaciisa da xanZris qrobis 

stadiebze iaffasiani grZivi saventilacio siste-

mis pirobebSic. aRniSnul sistemaSi bifurkaciul 

nakadebs Soris zRvari grZel gvirabebSi advilad 

iSleba da gansakuTrebiT, ukudinebis SemTxvevaSi. 

erTi gazis tivtivadobis unars meoris mimarT 

uCvenebs uganzomilebo  parametri - riCardsonis 

ricxvi (Ri), romelic uCvenebs masebis gacvlas 

Sreebs Soris da gansxvavdeba aRniSnuliT fru-

dis (Fr) ricxvisagan, romelic Sris zogad formas 

aCvenebs saventilacio nakadSi. ventilaciiT kon-

trolirebadi gvirabis xanZrebisaTvis ricxviTi 

analiziT miRebuli Sedegebi mocemulia naSromeb-

Si [21-25]. 

kritikuli siCqaris analizi

sufTa haeris daRmavali moZraobis SemTxvevaSi 

gansakuTrebiT gamokveTilia kvamlisa da wvis sxva 

produqtebis sapirispiro moZraoba - ukudineba. 

ukudinebis kritikuli siCqare da ukudinebis sig-

rZe aris mniSvnelovani teqnologiuri parametrebi, 

romlebic gansazRvraven da ganapirobeben evakuaciis 

meTodebsa da xanZarTan brZolis saSualebebs. 

kritikuli siCqare ganimarteba rogorc grZivi 

ventilaciis minimaluri siCqare, romelic gamor-

icxavs kvamlis ukunakadis warmoqmnas, anu es siCqa-

re aris wvis produqtebis gavrcelebis sakontro-

lo maCvenebeli. farTodaa Seswavlili horizonta-

lur gvirabSi kritikuli siCqaris damokidebuleba 

Tbogamoyofaze, xolo daxril gvirabebs naklebi 

yuradReba eqceva sirTulis gamo.

ukudinebis sigrZis farglebSi kvamli vrcel-

deba saventilacio nakadis sapirispirod. aRniS-

nuli gansakuTrebiT intensiuria maSin, Tu saven-

tilacio nakadi moZraobs maRali niSnulidan dab-

lisaken, xolo xanZris kera aris dabal niSnulze. 

ukudinebis sigrZe ufro mniSvnelovani maCvenebelia 

xanZris qrobis stadiaze, xolo kritikuli siC-

qaris gamoyeneba ufro damaxasiaTebelia evakuaci-

isaTvis. statiis moculobidan gamomdinare, aq mx-

olod kritikul siCqareze SevaCerebT mkiTxvelis 

yuradRebas.

daxril gvirabSi kritikuli siCqaris uc ricx-

viTi mniSvnelobis gamoTvla SesaZlebelia hori-

zontaluri gvirabisaTvis kritikuli siCqaris 

)(ocu  mixedviT Semdegi gantolebiT [26]

         )(ocgc uKu ,                (1)

sadac gK  aris gradient-faqtori, romelic 

gamoiyeneba xanZrebis SemTxvevaSi daxrili gvi-

rabebisaTvis.

NFPA 502 gvTavazobs gradient-faqtoris gan-

tolebas daxrili gvirabebisaTvis 

Kg=1+0.0374 0.8,             (2)

sadac  aris gvirabis daxriloba, %, romelic 

ganisazRvreba awevis simaRlis fardobiT horizonta-

lur sigrZesTan (ix. nax. 2). sxva sityvebiT, Tu kuTxe 

udris -s, maSin gvirabis daxriloba aris tg . for-

mulaSi (2)  aris daxriloba, gamosaxuli procen-

tebSi, anu tg .

kritikuli siCqaris gamoTvla SesaZlebelia 

formuliT 

 ,                         (3)

sadac k aris proporciulobis mudmiva; g  - 

Tavisuflad vardnili sxeulis aCqareba, m/wm2; - 

xanZris Sedegad gamoyofili konveqciuri siTbo, 

kvt; H- gvirabis simaRle, m; - gare haeris sim-

kvrive, kg/m3; cp- haeris kuTri Tbotevadoba, kj/(kg.K); 

T- kvamlis saSualo temperatura, K ; A- gvirabis 

ganivi kveTis farTobi, m2.

proporciulobis mudmiva ganisazRvreba for-

muliT

           ,                                (4)

sadac Frc aris frudis kritikuli ricxvi (kri-

teriumi), romelic ganisazRvreba formuliT

        ,                           (5)

sadac aris simkvriveTa sxvaoba gare haersa 

da kvamls Soris, kg/m3.

kvamlis saSualo temperatura gamoiTvleba 

formuliT

      ,                         (6)

sadac ganmartebuli sidideebis garda 0T  aris 

gare haeris temperatura, K . 
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aRsaniSnavia, rom uc kritikuli siCqaris gansaz-

RvrisaTvis formuliT (3), saWiroa k proporci-
ulobis mudmivasa da T kvamlis saSualo tempe-

raturis codna, xolo maTi saangariSo formulebi 

(4)-(6) Seicaven saZiebel sidides uc -s. aRniSnulis 

dasaZlevad Semoitanes 4.5-is toli frudis kri-

tikuli ricxvi, rac, rogorc qvemoT davinaxavT, ar 

aris problemis gadaWris gza.

ukudinebis kritikuli siCqare frudis krite-

riums pirvelad daukavSira Tomasma [27], aRniSna ra, 

rom wvis produqtebisa da haeris narevis dinebis 

xasiaTi damokidebulia kvamlis tivtivadobisa da 

saventilacio Wavlis inerciuli Zalebis fardo-

baze, romelic gamoxatulia frudis kriteriumiT 

da mcire masStabis spirtis alis mixedviT Semoitana 

kriteriumis kritikuli ricxviTi sidide 1-is 

toli, rac agreTve niSnavs, rom k=1 formula (4)-is 

Tanaxmad da ar niSnavs, rom 0TT , rogorc aRniS-

nulia literaturaSi [20]. 

lisa da sxvebis naSromSi [28] Seswavlili iyo 

0,3X0,3X10 m zomebis SeSis xergilisagan gamowveu-

li xanZari aerodinamikur milSi da aRniSnuli iyo, 

rom xanZris keraze aerodinamikuri winaRoba 6-jer 

matulobda saventilacio nakadisaTvis, xolo xan-

Zris miRma orive mxareze - daaxloebiT 1,5-jer. 

ukudineba SeimCneoda, roca xanZris keraze drose-

lirebuli saventilacio nakadis siCqare Seadgenda 

0,6 m/wm-s, rac Seesabameboda frudis kriteriumis 

ricxviT sidides 7. 

danzigerma da kenedim [29] ise, rom ar 

SeuswavliaT procesebi saTanado siRrmiT, reinold-

sis ricxvis msgavsad elodnen ra, rom frudis kri-

teriumsac eqneboda kritikuli ricxviTi sidide, 

kritikuli ricxviTi mniSvneloba 4.5 Semoitanes 

TiTqosda lisa da sxvebis miTiTebuli naSromis 

mixedviT, romelic mravali avtoris mier ganxil-

vis sagani iyo wlebis ganmavlobaSi kritikuli 

siCqarisa da ukudinebis manZilTan dakavSirebiT. 

analogiuria kenedis moxseneba „kritikuli siCqare: 

warsuli, awmyo da momavali“, romelic man gaakeTa  

1996 wels londonSi seminarze „kvamli da kriti-

kuli siCqare gvirabebSi” [30].

aRniSnuli daSveba sakiTxs amartivebs, radgan am 

SemTxvevaSi formula (4)-is mixedviT koeficienti 

k = 0.606, magram ar aris marTebuli. analogiuri 

daSvebiT SegviZlia agreTve miviRoT kritikuli 

siCqaris cvalebadobis erTi da igive diapazoni da 

problema saerTod moixsneba. aRniSuli ilustri-

rebulia naxazze 3.

naxazidan 3 Cans, rom kritikuli siCqaris ricx-

viTi sidide icvleba 2.5-3.2 m/wm-is farglebSi, im 

pirobiT, Tu Frc= 4.5. sinamdvileSi kritikuli siC-

qaris cvalebadobis diapazoni ufro farToa da 

Sesabamisad, frudis ricxvi ar aris 4.5-is toli. 

nax. 3. frudis kritikuli ricxvis cvalebadoba kritikuli siCqaris mixedviT, roca gvirabis simaRle aris nax. 3. frudis kritikuli ricxvis cvalebadoba kritikuli siCqaris mixedviT, roca gvirabis simaRle aris 

6 m,  gare haeris temperatura-296 m,  gare haeris temperatura-29K , kvamlis saSualo temperaturebis Sesabamisad: I–573; II–903; III–1373, kvamlis saSualo temperaturebis Sesabamisad: I–573; II–903; III–1373K

 aRsaniSnavia, rom naxazze 3 mocemuli grafike-

bi Seesabameba ventilaciiT kontrolirebad Zlier 

xanZrebs, romelTa simZlavris cvalebadobis xasiaTi 

saventilacio nakadis siCqaris mixedviT mocemulia 

naxazze 4.

samwuxarod, ar aris ra daZleuli frudis kri-

tikuli ricxvis mudmivobis cneba, aRniSnuli si-

didiTa da cnebiT sargeblobis mizniT samecniero 

mimoqcevaSi Semotanilia kritikuli siCqaris, uku-

dinebis manZilis, siTbos gamoyofis maCveneblis, kon-

veqciuri siTbos uganzomilebo sidideebi da maTi 

cvalebadobis zRvrebi. magaliTad, siTbos gamoyofis 

uganzomilebo maCveneblis SemTxvevaSi es zRvaria 

0.15, ufro meti maCveneblis SemTxvevaSi saqme gvaqvs 

didi simZlavris xanZarTan, xolo ufro naklebi - 

adgili aqvs mcire simZlavris xanZars. 
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nax. 4. ventilaciiT kontrolirebadi xanZris simZlavris cvalebadoba saventilacio nakadis siCqaris nax. 4. ventilaciiT kontrolirebadi xanZris simZlavris cvalebadoba saventilacio nakadis siCqaris 

mixedviT, roca gvirabis farTobi aris 50 mmixedviT, roca gvirabis farTobi aris 50 m2; gvirabis simaRle - 6 m; gare haeris temperatura - 293 K ; 

kvamlis saSualo temperaturebis Sesabamisad: 1 – 573; 2 – 903; 3 – 1373 K

frudis ricxvis kritikul sididisa da sa-

Tanado cnebis SefasebasTan dakavSirebiT liter-

aturaSi [20] aRniSnulia, rom kargad aRwers ra 

did xanZrebs, kritikuli ricxviTi sidide 4.5 ar 

Seesabameba xanZrebs, romlebic arc ise didia. Tumca 

didi xanZrebis SemTxvevaSic adgili aqvs (3)_(6) 

formulebTan dakavSirebul miTiTebul da naxazze 

3 mocemul Seusabamobebs.

daskvna
 

warmodgenili Sedegebis mixedviT SesaZlebelia 

davaskvnaT, rom frudis ricxvis kritikuli maCvene-

beli 4.5 ar Seesabameba realurad mimdinare Zlier 

xanZrebs da gamovTqvamT frTxil varauds imasTan 

dakavSirebiT, rom SesaZlebelia TviT frudis kri-

teriumis kritikuli maCveneblis Sesaxeb cnebac 

moklebuli iyos fizikur Sinaarss realurad mim-

dinare Zlieri xanZrebisaTvis. 
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ЛАНЧАВА О.А.
АНАЛИЗ КРИТИЧЕСКОЙ СКРОСТИ ВОЗДУХА 
КОНТРОЛИРУЕ-МОГО ВЕНТИЛЯЦИЕЙ 
ПОЖАРА В ТОННЕЛЯХ 

АННОТАЦИЯ: В статье рассмотрены сценари 
развития пожаров в открытой местности, в кварти-
рах и в тоннелях. На основе теоретического анализа 
мощных пожаров, показана возможность коллапса 
вентиляционной системы тоннелей. Приведены 
графики изменения мощности пожара в зависи-
мости от скорости воздуха для контролируемого 
вентиляцией огня в тоннелях. Обеспечивающая 
эффективное управление продуктами горения кри-
тическая скорость проанализирована для мощных 
тоннельных пожаров. Показана зависимость из-
менения критической величины критерия Фруда 
от критической скорости воздушного потока. 
Показана нецелесообразность применения крити-
ческого числа Фруда для анализа критической ско-
рости пожаров с большой магнитудой.

КЛЮЧЕВЫЕ СЛОВА: тоннельная вентиляция; 
контролируемый вентиляцией огонь; критиче-
ская скорость; длина обратного потока; Критерий 
Фруда; Критерий Ричардсона; критическое число 
критерия Фруда.

LANCHAVA O.
ANALYSIS OF CRITICAL AIR VELOCITY FOR 
TUN NEL FIRES CONTROLED 
BY VENTILATION 

ANNOTATION: The article discusses scenarios for 
the development of fires in open spaces, in apartments 
and in tunnels. On the basis of a theoretical analysis 
of powerful fires, the possibility of the collapse of 
the ventilation system of tunnels is shown. Graphs of 
changes in fire power are given as a function of air 
velocity for fires controlled by ventilation in tunnels. 
Critical velocity ensuring efficient combustion product 
management has been analyzed for high-power tunnel 
fires. The dependence of the change in the critical 
value of the Froude criterion on the critical air velocity 
is shown. It is shown that it is not advisable to use the 
critical Froude number for analyzing the critical speed 
of fires with large magnitudes.

KEY WORDS: tunnel ventilation; ventilation-
controlled fire; critical velocity; backflow length; 
Froude criterion; Richardson criterion; the critical 
number of the Froude criterion. 
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akad. doqtori r. gogua, akad. doqtori j. qiria, akad. doqtori 
n. Rlonti, akad. doqtori n. xundaZe, akad. doqtori S. TavarTqilaZe.

kurort grigoleTis zRvispira zolis magnituri velis 
teritoriaze gavrcelebuli qviSis magnituri SemTviseblobis 
da mineraluri Semadgenlobis gamokvleva

anotaciaanotacia. kurort SekveTil-ureki-grigo-kurort SekveTil-ureki-grigo-

leTis SavizRvispira teritoriis samkurnalo leTis SavizRvispira teritoriis samkurnalo 

zolSi gamokvleulia magnituri veli da misi zolSi gamokvleulia magnituri veli da misi 

parametrebi 1:1000 masStabSi sam profilze.  parametrebi 1:1000 masStabSi sam profilze.  

detaluradaadetaluradaa   Seswavlili qviSebis magnituri  Seswavlili qviSebis magnituri 

SemTvisebloba. Catarebuli geofizikuri agegmvis SemTvisebloba. Catarebuli geofizikuri agegmvis 

da laboratoruiuli gamokvlevebiT, miRebuli da laboratoruiuli gamokvlevebiT, miRebuli 

monacemebis interpretaciis safuZvelze dadgenilia, monacemebis interpretaciis safuZvelze dadgenilia, 

rom  qviSaSi ZiriTadi feromagnituri mineralebia rom  qviSaSi ZiriTadi feromagnituri mineralebia 

magnetiti da titanomagnetiti. magnetiti da titanomagnetiti. 

sakvanZo sityvebi:sakvanZo sityvebi: magnituri anomalia; mag-magnituri anomalia; mag-

nituri amTvisebloba; feromagnitiki; kappmametriuli nituri amTvisebloba; feromagnitiki; kappmametriuli 

gamokvlevebi; bunebrivi magnituri  veli; dedamiwis gamokvlevebi; bunebrivi magnituri  veli; dedamiwis 

magnituri veli.

SavizRvispira teritoriis (SekveTili-ureki-

grigoleTi) samkurnalo faqtorebs gansazRvravs 

zRva, misi klimaturi Taviseburebebi da sanapiroze 

gavrcelebuli feromagnituri mineralebiT mdidari 

qviSa [1], romlis gavrcelebis arealia zRvis sana-

piro qobuleTsa da gagras Soris. [2]. aRniSnuli 

qviSebis magnituri parametrebi, mineralogiuri 

Semadgenloba da maT mier gamowveuli anomaliuri 

magnituri veli detalurad gamokvleuli ar aris 

(nawilobriv Seswavlilia kurort urekis sana-

piro zolis magnituri veli da qviSis magnituri 

SemTvisebloba [3]). swored aRniSnuli xarvezis 

Sevsebaa winamdebare statiis mizani.

kurort grigoleTis zRvispira, centralur, kurort grigoleTis zRvispira, centralur, 

orkilometrian  zolSi  Catarebuli 

geomagnituri gamokvlevebi

teritoriis magnituri velis gamokvleva

grigoleTis zRvispira zolSi magnituri 

veli gamokvleuli iqna sam paralelur profilze 

cifruli (protonuli) magnitometriT G-856 Ax, 
masStabiT 1:1000 (ix. sur. 1).

profili pirveli iwyeba teritoriis Crdilo 

dasavleTidan koordinatebiT =42003’350,  =41043’480 

(guriis fexburTelTa gundis bazasTan). profilze 

magnituri velis mniSvnelobebi warmodgenilia 

grafikuli saxiT (ix. nax. 1).

profili 1–is dasawyisidan 500 m manZilze 

magnituri velis anomalia 450 ntl–is rigisaa, 

mciredi variaciebiT. 500 m–is Semdeg anomaluri 

veli 200 ntl–iT mcirdeba da 700 m–ze aRwevs 

minimums (250 ntl.).

sur. 1. grigoleTis zRvispira zolis geomagnituri meTodebiT gamokvleuli ubani

Semdeg magnituri veli kvlav imatebs da 750–

950 m–is SualedSi 450 ntl Seadgens. profilis 

Sua welidan, sadac magnituri anomalia 250 ntl 

tolia, magnituri veli TandaTanobiT izrdeba da 

1300 m wertilze aRwevs 560 ntl–s. amis Semdeg 

magnituri velis anomalia saSualod 500 ntl–s 

rigisaa profilis bolomde, mciredi fluqtuaciebiT. 

profili 2–is dasawyisidan 700 m manZilze, iseve 
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rogorc profil 1–ze, anomaluri magnituri velis 

intensiuroba ZiriTadad  450 ntl–s farglebSia, 

analogiuri fluqtuaciebiT. pirvel profilze 

dafiqsirebuli anomalia 500–750 m monakveTSi ufro 

maRali intensiurobiT gamoCnda profil 2-ze. am 

monakveTze magnituri velis anomalia teritoriis 

normalur velTan SedarebiT 600 ntl–iT dabalia. 

profilze 825–950 m monakveTSi anomalia normalur 

dones ubrundeba, Tumca 1000 m–dan dawyebuli 

anomaluri veli kvlav mkveTrad ecema 900 ntl–

is intensiurobiT. dawyebuli 1075 metridan 1300 

metramde monakveTSi anomaliis intensivoba swrafad 

izrdeba mniSvnelovani variaciebiT (200–300) ntl, 

xolo 1300 m–dan dawyebuli profilis bolomde 

anomaluri magnituri velis intensivoba 500 ntl–

is farglebSia ±50 ntl–s variaciebiT.

p rofil 3–ze dasawyisidan 700 m manZlze, iseve 

rogorc 1 da 2 profilze, anomaluri magnituri 

velis intensiuroba saSualod 450 ntl–ia, im 

gansxvavebiT, rom profil 3–ze velis cvlilebis 

diapazoni ufro farToa, Tanac gadaxra saSualo 

mniSvnelobebidan ±50 ntl–s Seadgens.
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nax. 1. 

profilebze 1,2–ze dafiqsirebuli anomaliebi 

500–750 da 1000–1300 m monakveTebze ufro in-

tensiurad gamoCnda profil 3–ze, sadac magnituri 

velis intensiuroba Sesabamisad daeca 400–2700 da 

400–1400 ntl–is SualedSi. iseve rogorc 1 da 2 

profilze, profilzec 3 dawyebuli 1075 m–dan mag-

nituri anomalia iwyebs matebas da 1275 metridan 

ubrundeba teritoriis magnituri velis saSualo 

normalur mniSvnelobebs ±100 ntl–is sididis va-

riaciebiT.

teritoriis 

kappametriuli gamokvleva

aRvniSnavT, rom teritoriaze dedamiwis 

magnituri velis sruli mdgeneli T-s da qviSis 

magnituri SemTvisebloba æ-s gansazRvra Catarda 

erTi da igive wertilebSi.

pirvel profilze Catarebuli kappametriuli 

gamokvlevis Sedegebi grafikuli saxiT warmodgenilia 

naxazze 2, sadac abscisaTa RerZze gadazomilia 

manZili, xolo ordinatTa RerZze qviSis magnituri 

SemTvisebloba æ·10-3-si erTeulebSi. qviSis 

magnituri SemTvisebloba gamokvleul iqna cifruli 

kappametriT KM-7.

rogorc suraTidan Cans, profilebze magnituri 

SemTvisebloba profilis dasawyisidan 450 m–is 

manZilze mkveTrad icvleba (10–50).10-3–si–s far-

glebSi. momdevno wertilebSi SemTvisebloba mkve-

Trad iklebs da profilis monakveTSi 450–dan 1750 

metramde igi erTi rigisaa sididiT 8.10-3–si, mcire 

variaciebiT. Semdeg wertilebSi SemTvisebloba isev 

mkveTrad izrdeba profilis bolomde, xolo misi 

variaciebi (8–40).10-3 s-is farglebSia.

profilze 2 magnituri SemTviseblobis 

grafiki formiT profilis 1 msgavsia. Tumca aq 

SemTviseblobis cvlilebis sazRvrebi ufro farToa. 

ase magaliTad, profilis dasawyisSi fiqsirdeba 
æ–s mniSvnelovani anomalia, romelic 55.10-3 si 

erTeuls aRwevs. profilis momdevno wertilebSi 

æ–s mniSvnelobebi iklebs, xolo misi cvlilebis 

diapazoni farTovdeba. profilis am ubanze æ (8–
20)·10–3 si erTeulis farglebSi icvleba. profilis 

bolos isev fiqsirdeba æ–s mniSvnelovani anomalia, 

romlis cvlilebis farglebia (15–55).10-3 si.

profilze 3 magnituri SemTviseblobis grafikis 

saxe wina profilebisgan mkveTrad gansxvavdeba. pro-

filze æ fiqsirdeba maRali mniSvnelobebiT, cvlilebis 

diapazoni ki aris (10–50).10-3 si erTeuli.
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nax. 2

profilze 3, iseve rogorc profil 2-ze, aRiniSneba æ-s intensiuri anomalia 1200-1300 m SualedSi.
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kurort grigoleTis zRvispira kurort grigoleTis zRvispira 

zolSi gavrcelebuli qviSebis 

mineralogiuri Semadgenlobis 

laboratoriuli gamokvleva

qviSis mineralogiuri gamokvlevis mizniT 

profilze 1 aRebuli iqna nimuSebi, romelTa 

mineralogiuri gamokvlevebi Catarda iv. javaxiSvilis 

saxelobis Tbilisis saxelmwifo universitetis 

al. janeliZis saxelobis geologiis institutis 

geologiuri kvlevebis kompleqsur laboratoriaSi.

aRniSnuli nimuSebi adgilze mibmis dros 

ganlagda Semdegnairad. nimuSi #  1,4 da 19 moxvda 

magnituri SemTviseblobis anomalur ubnebSi, xolo 

nimuSebi #  8 da 16 magnituri SemTviseblobis 

wynar da erTgvarovan ubnebSi.

laboratoriuli gamokvlevebiT dadgenil iqna, 

rom qviSaSi ZiriTadi feromagnituri mineralebia 

magnetiti Fe3O4 da titanomagnetiti Fe3-xTxO4.
magnetitis Semcveloba qviSaSi gamokvleul 

farTobze meryeobs 4–dan 8 %–mde. misi marcvlebis 

zomebi ki icvleba 0,1–dan 0,8 mm–de. qviSaSi 

titanomagnetitis Semcveloba SedarebiT naklebia 

da icvleba 1–dan 3 %–mde. marcvlebis zomebi ki 

meryeobs 0,12–dan 1 mm–de.

aRsaniSnavia, rom feromagnituri mineralebis 

saerTo raodenoba gamokvleuli teritoriis 

CrdiloeTidan samxreTis mimarTulebiT izrdeba 6–

dan 11 %–mde, rac amyarebs mosazrebas Savi zRvis 

sanapiro zolSi magnituri qviSis genezisSi md. 

sufsis mTavar rolze.

qviSis laboratoriuli gamokvlevebis Sedegad 

dadgenil iqna agreTve, rom qviSaSi mniSvnelovani 

raodenobiTaa paramagnituri mineralebi piroqseni 

da amfiboli, romelTa procentuli Semcveloba 

qviSaSi meryeobs, Sesabamisad 12–15 %–dan 15–23 

%–s Soris.

qviSaSi aRmoCenilia agreTve vulkanogenuri qa-

nebis (bazalti, andeziti, diabazi) natexebi, romelTa 

zomebi Sesabamisad meryeobs 0,1–dan 1,2 mm–is far-

glebSi.  

kurort grigoleTis zRvispira kurort grigoleTis zRvispira 

zolSi Catarebuli geomagnituri 

gamokvlevebis Sedegebis 

interpretacia  

grigoleTis zRvispira zolis magnitometri-

ulma gamokvlevebma naTlad gviCvena teritoriis 

magniturobis rTuli suraTi, rac gamowveulia 

(rogorc vizualurad Cans) teritoriaze da mis 

siaxloves arsebuli rkinis Semcveli sagnebiT, ro-

goricaa sxvadasxva diametris rkinis milebi, rkinis 

badeebi, rkinabetonis kedlebi da sxva. es sagnebi 

erTobliobaSi sakuTari magnituri veliT emateba 

teritoriis bunebriv magnitur vels da aZnelebs 

teritoriis damaxasiaTebeli bunebrivi anomaluri 

magnituri velis dadgenas. zemoTqmulis naTeli 

dadasturebaa pr. 1–ze (nax. 2) dasawyisidan teri-

toriis 0,6–0,8 da 1,1–1,2 km monakveTSi dafiqsire-

buli uaryofiTi magnituri anomaliebi, romelTa 

intensiuroba profili 1–dan profil 3–ken mkve-

Trad izrdeba, uaryofiTi niSniT. samive profilis, 

rogorc dasawyisSi ise boloSi magnituri velis 

anomaliebi struqturulad erTmaneTis msgavsia, 

Tumca SeimCneva velis momateba, rogorc zRvis sana-

piros gaswvriv CrdiloeTidan samxreTis, ise dasav-

leTidan aRmosavleTis mimarTulebiT. 

gamosakvlev teritoriaze, iseve rogorc mag-

nitur velSi, mkveTri cvlilebebi fiqsirdeba kap-

pametriuli agegmviT. rogorc naxazebidan Cans, 

pirveli profilis dasawyisSi da boloSi aRin-

iSneba magnituri SemTviseblobis mkveTri anoma-

lia. aRniSnuli anomaliebi meore profilzec fiq-

sirdeba, Tanac ufro meti intensiurobiT. am ori 

profilis Sua weli formiT erTmaneTis msgavsia, 

xolo intensiurobiT mniSvnelovnad gansxvavebuli. 

gamodis, rom anomaluri magnituri velis grafikebi 

ar aris korelaciaSi magnituri SemTviseblobis 

grafikebTan. Tu teritoriis anomaluri magnituri 

veli gamowveuli iqneboda mxolod teritoriaze 

gavrcelebuli qviSiT, maSin zemoT aRniSnuli ko-

relacia aucileblad gveqneboda. es garemoeba ase 

SeiZleba aixsnas. 

zogadad, geologiuri sxeulis sruli damag-

niteba I aris narCeni damagnitebis In (romelsac ge-

ologiuri sxeuli iZens gaciebis dros, geologiur 

warsulSi) da induqciuri damagnitebis Ii  (romelic 

sxeuls aqvs dReisaTvis dedamiwis Tanamedrove mag-

nituri velis gavleniT) veqtoruli jami. Cveni 

sakvlevi teritoria mTlianad dafarulia ara 

myari geologiuri sxeulebiT, aramed am sxeulis 

fxvieri masaliT – qviSiT, romlis narCeni damag-

niteba In qaoturadaa gafantuli qviSis masaSi da 

ar Seaqvs mniSvnelovani wvlili teritoriis mag-

nituri velis formirebaSi. zemoTqmulidan gamom-

dinare migvaCnia, rom teritoriis anomaluri magni-

turi velis intensiurobas gansazRvravs ZiriTadad 

qviSis induqciuri damagniteba da teritoriaze  

qaoturad ganlagebuli rkinis Semcveli sagnebi. 

araa gamoricxuli arsebobdes magnituri velis 

mesame wyaroc. es SeiZleba iyos guriis teritori-

aze gavrcelebuli Sua eocenis andezit–bazaltu-

ri Sedgenilobis vulkanogenuri sxeulis (romlis 

simZlavres geologebi oTx kilometramde varaudo-

ben) apofizebi [3].

daskvna

1. grigoleTis zRvispira zolis geomagniturma 

gamokvlevebma aCvena, rom teritoriis anomaluri 

magnituri velis formirebaSi monawileobas iRebs 

sami wyaro, esenia (realuri) magnituri qviSa, teri-

toriaze arsebuli  rkinis Semcveli saganebi da 
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(savaraudod), vulkanogenuri sxeulis apofizebi. es 

garemoeba aZnelebs teritoriis bunebrivi anomal-

uri magnituri velis intensivobis dadgenas. Tumca 

rogorc nax. 1 da 2-dan Cans samive profilis da-

sawyissa da boloSi anomaluri magnituri velis 

cvlilebis farglebi sakmaod viwroa. amitom, didi 

albaTobiT, migvaCnia, rom gamokvleuli teritoriis 

anomaluri magnituri velis intensiuroba 400–500 

nanoteslis farglebSia.

2. teritoriis kappametriulma gamokvlevebma 

gviCvena, rom teritoriaze gamoiyofa anomaliebi, 

sadac magnituri SemTvisebloba saSualod (10–50) 
.10-3 si erTeulis farglebSi icvleba. amasTan 

erTad aRsaniSnavia, rom naxazze 2 anomaliis 

ubnebSi aRebuli qviSis nimuSebSi feromagnituri 

mineralebis procentuli Semcveloba SedarebiT 

naklebia, vidre æ–s wynar ubnebSi, rac niSnavs, rom 
magnituri SemTviseblobis wyaro garda qviSisa, 

SeiZleba iyos feromagnituri mineralebis Semcveli 

sxva sagnebic.

3. grigoleTis zRvispira zolze gavrcelebuli 

qviSis mineralogiurma gamokvlevebma aCvena, rom 

qviSis ZiriTadi feromagnituri mineralebia magne-

titi 3 4Fe O  da titanomagnetiti 3-x x 4Fe Ti O .  mag-

netitis Semcveloba qviSaSi meryeobs 4–dan 8 %–

mde. misi marcvlebis zomebia 0,1–0,8 mm. titanomag-

netitis Semcveloba SedarebiT naklebia da icvleba 

1–3 %–is farglebSi, marcvlebis zomebi ki meryeobs 

0,12–1 mm–is sazRvrebSi.

aRsaniSnavia, rom feromagnituri mineralebis 

jamuri raodenoba gamokvleuli teritoriis 

CrdiloeTidan samxreTis mimarTulebiT izrdeba 6–

dan 11 %–mde, rac amyarebs mosazrebas Savi zRvis 

sanapiro zolSi magnituri qviSis genezisSi md. 

sufsis mTavar rolze.
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АННОТАЦИЯ. Исследовано  магнитное поле и 

его параметры на трёх про-филях  в масштабе 1:1000 
в лечебной полосе причерноморской территории 
курорта Шеквети-ли-Уреки-Гриролети. Детально 
изучена магнитная восприимчивость песков. На 
основании интерпретации полученных данных в 
результате геофизических сьёмок и лабораторных 
исследовании установлено,что в песке основными 
ферромагнитными минералами являются магне-
тит и титаномагнетит. 

КЛЮЧЕВЫЕ СЛОВА: Магнитная анома-лия; 
восприимчивость; феромагнетик: капмаметри-
ческие исследования; естественное магнитное 
поде;  земное магнитное поле.

GOGUA R., KIRIA J., GHLONTI., KHUNDADZE., 
TAVARTKILADZE SH.
STUDY OF THE MAGNETIC FILD, MAGNETIC 
SUSCEPTIBILITY AND MINERAL COMPOSITION 
OF THE SAND DISTRIBUTED ON THE 
TERRITORY OF THE GRIGOLETI RESORT 
COASTLINE

ANNOTATION: The magnetic field and its 
parameters are available on three profiles at 1: 1000 
scale in the treatment line of Shekvetili-Ureki-Grigoleti 
Black Sea coast. In detail is researched the magnetic 
compatibility of Sand. Based on the geophysical survey 
and laboratory investigations, the interpretation of the 
data has been established that the main ferromagnetic 
minerals in sand are magnetite and titanium 
magnetitis.

 
KEY WORDS: Magnetic anomaly; magnetic sus-

ceptibility; ferromagnetic; capmametric researches; 
natural magnetic field; earth magnetic field.
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usafrTxoebis moTxovnebi flotaciuri fabrikis sareagento 

meurneobisaTvis

anotaciaanotacia. naSromSi ganxilulia usafrTxoe-

bis moTxovnebi flotaciuri fabrikis sareagento 

meurneobisaTvis, flotaciuri procesis warmarT-meurneobisaTvis, flotaciuri procesis warmarT-

visTvis gamoyenebuli myari da Txevadi qimiuri re-visTvis gamoyenebuli myari da Txevadi qimiuri re-

agentebis momzadebis da Txevadi reagentebis miwo-agentebis momzadebis da Txevadi reagentebis miwo-

debis sakiTxebi. aRniSnulia, rom sareagento ganyo-debis sakiTxebi. aRniSnulia, rom sareagento ganyo-

filebebSi, sadac SesaZlebelia didi odenobis mavne filebebSi, sadac SesaZlebelia didi odenobis mavne 

airebis uecari gamoyofa haerSi, gaTvaliswinebuli airebis uecari gamoyofa haerSi, gaTvaliswinebuli 

unda iyos saavario gamwovi ventilacia da individu-unda iyos saavario gamwovi ventilacia da individu-

aluri airwinaRebi. reagentebis sawyobebi mowyobili aluri airwinaRebi. reagentebis sawyobebi mowyobili 

unda iyos usafrTxoebis wesebis Sesabamisad da unda unda iyos usafrTxoebis wesebis Sesabamisad da unda 

hqondeT satelefono kavSiri ventilaciis muSaobis hqondeT satelefono kavSiri ventilaciis muSaobis 

Sewyvetis mauwyebeli signalizacia.

        
sakvanZo sityvebi:sakvanZo sityvebi: sareagento meurneoba; 

saleqari; Sxamiani; airicianidebi; airwinaRi; gamwovi saleqari; Sxamiani; airicianidebi; airwinaRi; gamwovi 

ventilacia; siTxis rofi; toqsikuri; gafrqveva; te-

vadoba.

zogadi moTxovnebi sareagento zogadi moTxovnebi sareagento 

meurneobis mimarT

reagentebze muSaobisas da maTi Senaxvisas unda 

ganxorcieldes Sesabamisi saTavsis ventilacia, raTa 

uzrunvelyofili iqnes saTavsidan mavne nivTiere-

bebis mocileba zRvrulad dasaSvebi koncentraciis 

dadgenil donemde.  

 samuSaoebi reagentebze, maT Soris, mowyobi-

lobis gawmenda da remonti unda Caataros, sul 

cota, orma muSam individualuri dacvis aucilebe-

li saSaualebebis gamoyenebiT. reagentebze muSaobis 

dros miRebuli unda iqnes zomebi, romlebic iZle-

vian gaSxefis, gafrqvevis da niadagze, iatakze, mowy-

obilobaze, tarasa da tansacmelze maTi daRvris 

Tavidan acilebis saSualebas. reagentebi, romlebic 

iatakze an aparaturaze moxvdeba, unda iqnen aw-

mendili, neitralizebuli da wyliT gulmodgined 

Camorecxili.

akrZalulia sakvebis miReba da moweva saTavseb-

Si, sadac inaxeba reagentebi an warmoebs maTze muS-

aoba, agreTve, reagentebTan xeliT Sexebis Semdeg 

sakvebis daubaneli xeliT aReba.

kanis zedapiridan wylis Wavlis uxvi Camorecxvis 

gziT mJavas an tutis swrafi mocilebisaTvis sare-

agento ganyofilebebSi gaTvaliswinebuli unda 

iyos mowyobiloba wvrili SlangiT, romelic aR-

Wurvilia sacobiani onkaniT da gamfrqvevi nacmiT, 

agreTve sasmeli Sadrevnis msgavsi mowyobiloba 

Tvalebis gamorecxvisaTvis. aRniSnuli mowyobi-

loba gamoyenebuli unda iqnes mxolod pirdapiri 

daniSnulebiT.

reagentebian saTavsebSi (sareagento sawyobebi, 

sareagento ganyofilebebi, sadozirebeli baqnebi 

mTavar korpusebSi, yvela saamqro da ganyofileba, 

romlis muSaoba dakavSirebulia reagentebis da maTi 

xsnarebis gamoyenebasTan) gamoyofili unda iqnes 

specialuri adgilebi, romlebic aRWurvili unda 

iyos damwvrobis sawinaaRmdego saSualebebiT, sax-

vevi masalebiT, SxamsawinaaRmdego afTiaqis mTliani 

kompleqtiT. SxamsawinaaRmdego kompleqtebi unda 

inaxebodes sxva medikamentebis da saxvevi masa-

lebisagan gancalkevebulad, warwerebian specialur 

karadebSi da unda iyos daluquli. TvalsaCino 

adgilas, maT gverdiT, unda daikidos mowamvlisa da 

damwvrobis dros pirveli daxmarebis aRmoCenis in-

struqciebi, agreTve, SxamsawinaaRmdego saSualebebis 

Senaxvis moTxovnebi da pirobebi.

yvela pirma, romelic muSaobis dros reagentebs 

exeba, muSaobis Semdeg unda miiRos Sxapi.

saventilatoro danadgaris gaCerebisas an, Tu 

mavne nivTierebebis raodenoba aRemateba zRvrulad 

dasaSveb koncentracias, muSaoba saTavsSi dauyovne-

bliv unda SeCerdes da muSebi gayvanili unda iqnen 

sufTa haerze.

akrZalulia gareSe pirebis Sesvla im saTavsebSi, 

sadac inaxeba reagentebi an mimdinareobs maTze muS-

aoba. pirebma, romlebic sareagento ganyofilebebsa 

da sawyobebSi daiSvebian saremonto samuSaoebis 

sawarmoeblad, saventilacio sistemebis da reagent-

sadenebis gasawmendad, tevadobebis dasaTvaliere-

blad, gasawmendad  da gasauvnebleblad, samuSaos 

xelmZRvanelisgan unda miiRon winaswari instruqt-

aJi, hqondeT specialuri ganwes-daSveba samuSaos 

moculobis da usafrTxoebis zomebis CvenebiT.

reagentebis narCenebisagan gasawmendad rezer-

vuarSi Casvlisas muSebma unda isargeblon mcveli 

qamrebiT. Tokis bolo unda eWiros rezervuaris 

liukis zemoT mdgom or muSas.

muSebi, romlebic awarmoeben rofebis da sxva 

tevadobis Siga zedapirebis gawmendas an remonts, 

unda sargeblobdnen Slangiani an saizolacio air-

winaRebiT.

flotaciuri reagentebis tevadobebis da ko-

munikaciebis daTvaliereba, gawmenda da remonti 

SeiZleba ganxorcieldes  mxolod tevadobebis 

gauvneblebis an reagentebis mTlianad mocilebis 

Semdeg. reagentebis tevadobebis daTvalierebisas, 

naleqebisagan gawmendisa da remontisas miRebuli 

unda iqnes usafrTxoebis aucilebeli zomebi.

aeroflotebis tevadobebis gawmenda warmoebs 

wylis gamouyeneblad, raTa Tavidan iqnes acile-

buli wylis moqmedebiT gogirdwyalbadis gamoyofa.

mJavas, aminis xsnarebis, Txevadi fenolis aero-
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flotebis, krezolis, qsilenolis, fenolis, mZime 

piridis da sxvadasxva flotozeTebis rofebis gaw-

mendisas muSebs muSaobis dros unda mieceT norme-

biT dadgenili Sesabamisi spectansacmeli.

akrZalulia namuSevari sawmendi masalebis 

mofantva, agreTve, maTi datoveba rofebsa da apa-

ratebSi. aseTi masalebi unda dagrovdes saxura-

vian rkinis urnebSi da aucileblobis SemTxvevaSi 

ganeitraldes da moispos.

reagentebian saTavsebSi (sawyobebi, sareagento 

ganyofilebebi, baqnebi da sxva) akrZalulia muSebis 

kuTvnili zeda tansacmlisa da kvebis produqtebis 

Senaxva. reagentebis Senaxvaze, momzadebisa da 

transportirebaze unda damuSavdes teqnologiuri 

reJimis rukebi, romlebic unda damtkicdes fabri-

kis teqnikuri xelmZRvanelis mier.

sareagento ganyofilebaSi da sawyobebSi 

dasaqmebul muSebs xelze unda mieceT instruqciebi 

reagentebis Senaxvis, momzadebis da fabrikaSi xs-

naris miwodebis, agreTve, pirveladi daxmarebis aR-

moCenis Sesaxeb, romlebic Sedgenili unda iyos ad-

gilobrivi pirobebisa da gamoyenebuli reagentebis 

specifikis gaTvaliswinebiT. instruqciebi agreTve 

gamokiduli unda iyos samuSao adgilebze.

saTavsebi, reagentebis gadmotvirTvis, tarisa da 

WurWlebis gaxsnis adgilebi, xsnaris rofebi, sale-

qarebi da sxva danadgarebi, sadac SesaZlebelia ma-

vne nivTierebebis gamoyofa, saerTo ventilaciasTan 

erTad aRWurvili unda iyos hermetulgarsacmiani 

adgilobrivi gamwovi mowyobilobiT.

dauSvebelia flotoreagentebis ganyofilebidan 

da sasawyobo saTavsebidan Camdinare wylebis gamoS-

veba da nagvis gadayra maTi winaswar gauvneblebis 

gareSe. dauSvebelia agreTve Camonadenebis gaer-

Tianeba, Tu am dros mimdinareobs qimiuri reaqciebi 

Sxamiani airebis (gogirdwyalbadi, cianiani wyal-

badi, dariSxanovani wyalbadi da sxva) gamoyofiT an 

warmoiqmneba milsadenebis damanagvianebeli uxsnadi 

nivTirebebis didi raodenoba.

reagentis sawyobebi

reagentebi SeiZleba inaxebodes daxurul saT-

avsebsa da fardulebqveS instruqciebis Sesabamisad. 

dasaSvebia fenolis aeroflotebis, flotozeTebis, 

marilmJavas, natriumis sulfhidratis Senaxva 

SemoRobili sareagento sawyobis teritoriaze 

liTonis rezervuarebsa da cisternebSi fardule-

bqveS, romlebic icaven maT mzis sxivebisa da nale-

qebisagan.

tevadobebi, romlebSic inaxeba fenolis aero-

flotebi, unda SeiRebos TeTr ferad. Ria sawyo-

bebSi dasaSvebia bocebiT marilmJavas Senaxva. dauS-

vebelia erT sawyobSi iseTi reagentebis erTad 

Senaxva, romlebsac aqvT urTierTqmedebis unari.

qsantogenatebis, gogirdovani natriumisa da 

cianidebis sawyobebis saTavsebSi temperatura ar 

unda aRematebodes 25 0C-s. Sxamiani reagentebi 

(magaliTad, cianidebi) unda inaxebodes calke sa-

TavsSi, Caumqrali kiri ki calke specialur uwvav 

mSral saTavsSi.

iseTi reagentebis Sesanax saTavsebSi, romlebic 

gamoyofen afeTqebasafrTxian, toqsikuri moqmedebisa 

da usiamovno sunis mqone orTqlsa da airebs, gawo-

va unda xdebodes saTavsis qveda da zeda zonebidan 

damdgari zonebis warmoqmnis gamoricxvis mizniT.

reagentis sawyobebisa da sareagento meurneobis 

yvela saTavsis iataks, kedlebs da mzid samSene-

blo konstruqciebs unda hqodes Sesabamisi qimiuri 

dacva. kedlebisa da Weris gamoyvana xels ar unda 

uwyobdes mtvrisa da orTqlis dagrovebasa da sor-

birebas da unda iZleodes maTi zedapiris ioli 

wmendisa da recxvis SesaZleblobas. iataks unda 

hqondes arxebi, agreTve sakmarisi qanobi wylebis 

Cadenisa da arinebisaTvis sadrenaJo zumpfSi, sadac 

miewodeba maneitralizebeli xsnarebi.

Txevadi reagentebis (garda Zlieri mJavebisa) 

Sesanaxi tevadobebi (cisternebi, rezervuarebi) da 

maTTan dakavSirebuli komunikaciebi ise unda iyos 

mowyobili, rom uzrunvelyofili iyos reagentebis 

sruli mocilebis SesaZlebloba.  Zlieri mJavebisa 

da tuteebis milsadenebi ar unda iyos ganlage-

buli gasasvlelebisa da samuSao adgilebis zemoT.

reagentebiani liukebis, cisternebisa da rezer-

vuarebis gaxsnisas, sinjebis aRebisas, donis gazom-

visas muSebi unda idgnen gadasaxsneli liukis qa-

rpira mxridan.

pirebi, romlebic xsnian aeroflotebiani, natri-

umis sulfhidratiani da sxva toqsikurreagentebi-

ani cisternebis (rezervuarebis) liukebs, iReben am 

reagentebis sinjebs, dasaqmebuli arian cisternebis 

gantvirTviT an reagentebis CasxmiT kasrebSi, unda 

muSaobdnen Sesabamisi tipis airwinaRebiT. akrZa-

lulia Ria cecxlis gamoyeneba reagentebiani cis-

ternebis (rezervuarebis) an liukebis maxloblad.

myari reagentebis dayriT CatvirTva-gantvirTvis 

dros muSebi unda sargeblobdnen respiratorebiT, 

damcavi saTvaliT da Sesabamisi xelTaTmanebiT.

dauSvebelia sawyobSi reagentebis Senaxva da-

zianebuli tariT. reagentebis xelaxla SefuTva, 

miReba da gacema unda xdebodes specialurad gamo-

yofil baqnebze.

pirebi, romlebic dasaqmebuli arian cianidebisa 

da gogirdovani natriumis gadafuTviT, unda sarge-

blobdnen airwinaRebiT, xolo sxva myari reagen-

tebis gadafuTvaze momuSaveni respiratorebiT.

aeroflotebis, natriumis sulfhidratebis ga-

datana da Senaxva unda xdebodes mxolod wesivru-

li cisternebiT an liTonis kasrebiT, romelTac 

aqvT mWidrod Casaxraxni liTonis sacobebi. 

mJavebis gadatana unda xdebodes specialurad 

mowyobili transportiT, rogorc wesi, sinTeti-

kuri tariT, romelic gamoricxavs maTi daRvris 

SesaZleblobas. minis taraSi moTavsebuli Txevadi 

reagentebis gadatana da Senaxva unda xdebodes 
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magarsaxeluriani godrebiT (kalaTebiT) an yuTe-

biT. reagentebis gadatana mxrebiT da zurgiT dauS-

vebelia.

bocebis Sesanaxi taris Cala, burbuSela da 

xe gaJRenTili unda iyos qlorovani TuTiis an 

gogirdmJava natriumis xsnariT. Txevadreagentian 

bocebs Tavi mWidrod, magram arahermetulad unda 

hqondes daxuruli.

reagentebis sawyobSi Sesvla nebadarTulia mx-

olod gamwovi ventilaciis winaswari 10 wuTiani 

uwyveti muSaobis Semdeg. akrZalulia muSaoba re-

agentebis daxurul sawyobSi, roca ventilatori ga-

Cerebulia. ventilatoris amamuSavebeli dadgmuli 

unda iyos sawyobis gareTa karTan. ventilatoris 

uwesivrobis dros mis gasaremonteblad sawyobSi 

erTdroulad unda Sevides airwinaRiani, sul cota, 

ori kaci mainc.

TiToeuli reagentis adgili sawyobSi gansaz-

Rvruli unda iyos Sesanaxi reagentis dasaxelebis 

warweriT. dauxarisxebeli saxiT reagentebis 

Senaxva dauSvebelia.

akrZalulia viwroyeliani WurWlebis avseba 

Txevadi reagentebiT Zabrebis an specialuri si-

fonebis gamouyeneblad. WurWlebSi Seuvsebelad 

unda iyos datovebuli moculobis  5 % (temper-

aturuli maragi). mJavebis Camosxma tevadobebidan 

(garda minis WurWlebisa) unda xdebodes meqani-

zebuli xerxiT. mJavebiTa da amiakis wyliT avzis 

Sevsebisas masSi datovebuli unda iqnes 15 sm si-

maRlis Tavisufali sivrce.

cisternidan mJavebisa da amiakis wylis 

Camosxmis Semdeg frTxilad unda aiwios Slangi, 

CamoiRvaros narCenebi, amis Semdeg unda moixsnas 

Slangi, gamoirecxos sodis 5-10 %-iani xsnariT da 

Semdeg wyliT.

cisternidan sawvavi reagentebis Camosxmisas 

milsadenebi da cisterna unda iyos Camiwebuli. mJa-

vebisa da amiakis wylis gadatumbvis win aucilebe-

lia Semowmdes tevadobebis Sevsebis donis maCvene-

beli signalizacia.

afeTqebasafrTxiani reagentebis sawyobsa da 

sawyobis maxloblad da satumbi danadgaris saT-

avsSi dauSvebelia SeduRebis samuSaoebis warmoeba. 

gamonaklisi dasaSvebia calkeul SemTxvevebSi fab-

rikis teqnikuri xelmZRvanelis nebarTviTa da us-

afrTxoebis zomebis miTiTebiT.

reagentebis sawyobs unda hqondes:

a) saerTo da adgilobrivi gamwovi ventilaciis 

muSaobis Sewyvetis mauwyebeli xmovani da Suquri 

signalizacia. aseTi signalizacia araa aucilebeli 

iseTi reagentebis sawyobebisaTvis, romlebic ara-

toqsikuria da ar gamoyofen afeTqebasafrTxian 

orTqls;

b) satelefono kavSiri fabrikis xelmZRvanelo-

basTan, xolo sagangebo situaciebSi pasuxismgebel 

organosTan da samedicino punqtTan – kavSiri fab-

rikis operatoris an dispetCeris saSualebiT.

Txevadi reagentebis Sesanaxi stacionaruli te-

vadobebi aRWurvili unda iyos donesazomebiT.

cianidiani qilebis gaxsnis procesi meqanizebu-

li unda iyos. Sxamian nivTierebebTan dakavSirebuli 

yvela samuSao (maT Soris, xsnarebis momzadeba) xe-

liT Sromis gamoyenebis gareSe unda sruldebodes.

reagentebis momzadeba
sareagento ganyofilebebi, sadac xdeba myari 

reagentebis gaxsna, xsnarebis damzadeba, Txevadi re-

agentebis ganzaveba, daleqva da momzadebuli reagen-

tebisa da Txevadi reagentebis miwodeba fabrikis 

saxarjo kasrebSi, izolirebuli unda iyos fabri-

kis yvela sxva ganyofilebisgan.

reagentebad an gamxsnelebad iwvebadi da ce-

cxlsaSiSi masalebis (navTi, ski pidari, naxSirwy-

albadiani zeTebi, fisi) gamoyenebisas sareagento 

ganyofilebis saTavsi unda pasuxobdes xanZarsawi-

naRo wesebsa da normebs. reagentebis momzadebis 

ganyofilebebsa da maT calkeul saTavsebSi tem-

peratura unda ganisazRvros am saTavsebSi mosamza-

debeli reagentebis fizikur-qimiuri Tvisebebidan 

gamomdinare.

sareagento ganyofilebebSi, sadac SesaZlebelia 

didi raodenobis  mavne airebis uecari gamoyofa 

haerSi, gaTvaliswinebuli unda iyos saavario gam-

wovi ventilacia, agreTve gansazRvrul adgilze 

unda inaxebodes saTadarigo airwinaRebi, romelTa 

ricxvi 50 %-iT unda aRematebodes cvlaSi momuSa-

veTa maqsimalur siiT Semadgenlobas. am ganyofile-

bebSi samuSaoTi dasaqmebuli pirebisaTvis gaTval-

iswinebuli unda iyos individualurad morgebuli 

airwinaRebi.

mSrali reagentebis mimwodebel da damfqvel da-

nadgarebTan gaTvaliswinebuli unda iyos adgilo-

brivi mtversasruti mowyobiloba, xolo saTavsebSi 

– samarjvebi mtvris mSrali da sveli awmendisaT-

vis.

xsnarebis rofebi da saleqarebi, agreTve, maTTan 

dakavSirebuli komunikaciebi ise unda iyos ganla-

gebuli, rom saWiroebis SemTxvevaSi SesaZlebeli 

iyos maTSi moTavsebuli reagentebis srulad ga-

datana xsnarebis ganyofilebebSi gaTvaliswinebul 

saavario tevadobebSi.

sareagento ganyofilebebSi gaTvaliswinebu-

li unda iyos avtomaturi kontroli xmovani da 

Suquri signalizaciiT, romelic aCvenebs xsnarebis 

rofebis Sevsebis dones.

qsantogenatisa da sxva afeTqebasafrTxiani niv-

Tierebebis gamxsnel aparatebs unda hqondes iseTi 

Sesruleba, romelic gamoricxavs naperwklis war-

moqmnas.

cianiani xsnarebis mosamzadebeli saTavsebi 

sareagento ganyofilebis sxva saTavsebidan unda 

iyos izolirebuli da daketili mudmivad, xolo 

Camdinari wylebisa da narCenebis drenaJi – ganker-

Zoebuli sxva sareagento ganyofilebebis drenaJi-

dan. aRniSnul ganyofilebaSi samuSaoze daSvebul 

pirebs unda hqondeT specialuri mowyobiloba.
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aparatura da danadgarebi, romelTa da-

niSnulebaa cianiani qilebis gaxsna da cianidis 

gantvirTva bunkerebsa da gamxsnel rofebSi, agreTve, 

gamxsneli da mza xsnarebis Sesanaxi rofebi unda 

iyos saguldagulod hermetizebuli da hqondes 

saTadarigo saventilacio danadgarTan blokirebuli 

adgilobrivi gamwovi ventilacia.

reagentebis momzadebis, gaxsnisa da 

transportirebis yvela ZiriTadi da damxmare 

operacia unda iyos meqanizebuli. am operaciebis 

xeliT Sesruleba dasaSvebia mxolod maSin, roca 

reagentebis dRe-Ramuri xarji 10 kg-ze naklebia. 

reagentebis mcire xarjis dros maTi gadatana unda 

xdebodes gadasaxsnelsaxuraviani WurWlebiT.

kiris transportireba kiris xsnaris 

mosamzadebel ganyofilebaSi, agreTve, momzadebis 

procesic unda iyos meqanizebuli. yoveli reagentis 

rofs  da saleqars unda hqondes mkafio warwera 

reagentis dasaxelebiT, agreTve, gadasasxmeli mili 

da donesazomi.

yvela milsadeni SeRebili unda iyos pirobiTi 

feriT standartis Sesabamisad. sareagento 

ganyofilebebis samuSaoebTan dakavSirebuli 

yvela piri unda gaecnos milsadenebis SeRebvis 

pirobiT ferebs. cianiani ciklis aparatebsa da 

rofebze saRebaviT datanili unda iyos Sxamianobis 

maCvenebeli niSnebi: daxatuli Tavis qala da 

warwera ,,Sxami“.
kaustikuri sodis, kalciumqloridis, magnium-

qloridisa da amoniumqloridis xsnarebis dam-

zadebis dros dolebis gaxsna, msxvili natexebis 

dawvrilmaneba, maTi CatvirTva gamxsnel kasrebSi 

unda xdebodes fabrikis teqnikuri xelmZRvanelis 

mier damtkicebuli adgilobrivi instruqciebis 

Sesabamisad.

dengamtari xsnarebis momzadebis samuSaoebze 

ganaTebisTvis dasaSvebia gamoyenebuli iqnes 

gadasatani naTurebi, romelTa Zabva 12 v-s ar 

aRemateba.

taris Senaxva sareagento ganyofilebis samuSao 

saTavsebSi akrZalulia. tara unda gauvnebldes da 

Cabardes sawyobSi. cianiani SenaerTebis tara unda 

gauvnebldes dauyovnebliv da Cabardes sawyobSi 

sxva tarisagan gancalkevebiT. reagentebis xsnarebis 

analizisaTvis sinjebis aRebisas akrZalulia 

reagentis piriT Sewova sifonSi an pi petSi.

sareagento ganyofilebaSi ganTavsebuli 

unda iyos ventilatorebis muSaobis Sewyvetis 

mauwyebeli xmovani da Suquri signalizacia
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БЕЖАНИШВИЛИ А.Г., ТАЛАХАДЗЕ Д. Г., 
АБШИЛАВА А. В., АРАБИДЗЕ З.Д.
OБЩИЕ  ТРЕБОВАНИЯ  БЕЗОПАСНОСТИ  
К ТЕХНОЛОГИЧЕСКИМ ПРОЦЕССАМ И 
ОБОРУДОВАНИЮ ОБОГАТИТЕЛЬНЫХ 
ФАБРИК ПОЛЕЗНОГО ИСКОПАЕМОГО 

АННОТАЦИЯ: В работе даны общие тре-
бования безопасности при строительстве, рекон-
струкции и приеме в эксплуатацию обогатитель-
ных фабрик полезных ископаемых. Описаны 
требования безопасности при осуществлении 
технологических процессов, ремонтных работ и 
эксплуатации оборудования на обогатительных 
фабриках. Отмечено, что во время работы машин 
запрещен ремонт ограждения и движущихся частей 
машин без специяльного приспособления, смазка 
машин вручную. При проведении ремонтных 
работ на обогатительной фабрике должны быть 
разработаны мероприятия, обеспечивающие 
безопасное выполнение работ.

          
КЛЮЧЕВЫЕ СЛОВА: Реагентное хозяйство; 

отстойник; ядовитый газ; цианиды; противогаз; 
вытяжная вентиляция; чан жидкости;, токсичный; 
распыление; емкость.

BEZHANISHVILI A., TALAKHADZE D., ABSHILAVA 
A., ARABIDZE Z.
COMMON  REQUIREMENTS OF SAFETY 
FOR TECHNILOCICAL PROCESS                             
ANDEQUIPMENT OF CONCENTRATING PLANTS 
OF MINERAL RESOURCES                      
 

  ANNOTATION: Common requirements of safety 
for building, reconstruction and put into operation of 
concentrating plants of mineral resources are given. 
Requirements of safety for technological process, repair 
works and operation of equipment are described. It’s 
noted, that during machines operation it’s prohibited 
repair of fence and motive parts of machines without 
special devices, hand lubrication of machines. Special 
measures must be elaborated at concentrating plants 
for repair works, which provide safety fulfillment of 
works.

          
KEY WORDS: Reagent facilities;  settler;  poison 

gas;  cyanides;  gas mask;  exhaust ventilation; liguid 
vat; toxcic; spraeing; tank. 
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uak 622 . 511 : 504 . 054

akad. doqtori T. fircxalava 

sakariero teqnologiuri kompleqsis manqanebis gamonabolqvis 
mavne nivTierebebiT atmosferos haeris dabinZurebis analizi 

anotaciaanotacia. naSromSi aRniSnulia, rom Ria naSromSi aRniSnulia, rom Ria 

wesiT sabadoTa damuSavebisas garemoze uaryofiTi wesiT sabadoTa damuSavebisas garemoze uaryofiTi 

anTropogenuri zemoqmedebis Serbilebis problemis anTropogenuri zemoqmedebis Serbilebis problemis 

erT-erTi yvelaze Znelad gadasaWreli sakiTxi erT-erTi yvelaze Znelad gadasaWreli sakiTxi 

atmosferuli haeris mavne nivTierebebiT qimiuri atmosferuli haeris mavne nivTierebebiT qimiuri 

dabinZurebis Semcirebaa, romlis mTavar wyaros dabinZurebis Semcirebaa, romlis mTavar wyaros 

karierze momuSave manqanebis Sigawvis Zravebis karierze momuSave manqanebis Sigawvis Zravebis 

gamonabolqvi warmoadgens. atmosferuli haeris gamonabolqvi warmoadgens. atmosferuli haeris 

dabinZurebis xarisxze sakariero teqnologiuri dabinZurebis xarisxze sakariero teqnologiuri 

kompleqsis Sigawvis Zravas mqone manqanebis toqsikuri kompleqsis Sigawvis Zravas mqone manqanebis toqsikuri 

gamonabolqvis gasaangariSeblad gamoyenebuli iqna gamonabolqvis gasaangariSeblad gamoyenebuli iqna 

saqarTvelos normatiuli dokumentebi, romlebic saqarTvelos normatiuli dokumentebi, romlebic 

adgenen haeris xarisxis standarts. mocemulia adgenen haeris xarisxis standarts. mocemulia 

sakariero teqnologiuri kompleqsis manqanebis 

toqsikuri gamonabolqvis parametrebis saangariSo 

algoriTmi da sakariero avtoTviTmclel  algoriTmi da sakariero avtoTviTmclel  --
7540-s  mavne  CO,  CCO,  Cx H Hy,   y,   NONO2 ,  C ,  SO,  C ,  SO2 ,  C,  C20 H12 ,  CO,  CO2  
nivTierebaTa  emisiis gaangariSebis Sedegebi.

sakvanZo sityvebi:sakvanZo sityvebi: karieri; atmosferuli 

haeris dabinZureba; sakariero manqana; Sigawvis Zrava; 
toqsikuri gamonabolqvi; zRvrulad dasaSvebi toqsikuri gamonabolqvi; zRvrulad dasaSvebi 

koncentracia; gaangariSebis algoriTmi.

sasargeblo wiaRiseulis msoflio mopovebis 

73 %-mde (aSS-Si – 83 %) modis Ria wesiT 

sabadoTa damuSavebaze, rac ganpirobebulia ukeTesi 

ekonomikuri maCveneblebiT miwisqveSa damuSavebiT 

mopovebasTan SedarebiT [1]. magram Ria wesiT 

mopovebam SeiZleba uaryofiTi gavlena moaxdinos 

garemoze, soflis meurneobaze, kulturuli 

memkvidreobis Zeglebze da adamianis jamrTelobaze. 

magaliTad, ukve dawyebiT etapze, sabados gadaxsniTi 

samuSaoebis warmoebisas, irRveva landSafti [2]. 

garemoze uaryofiTi anTropogenuri zemoqmedebis 

Serbilebis problemis erT-erTi yvelaze Znelad 

gadasaWreli sakiTxia atmosferuli haeris mavne 

nivTierebebiT qimiuri dabinZurebis Semcireba, 

romlis mTavar wyaros karierze momuSave manqanebis 

Sigawvis Zravebis gamonabolqvi warmoadgens [3].

Tanamedrove karieri aris maRalmeqanizebuli 

sawarmo, romelic aRWurvilia sxvadasxva saxis man-

qana-meqanizmebiT nebismieri qanis rRvevis, amoRebis, 

transportirebis da dasawyobebisaTvis (ix. sur. 

1). sakariero velebis SedarebiT mcire maragebi (2 

mln m3 –ze naklebi) mizanSeuwonlad xdian ele-

qtroZravebiT aRWurvili teqnikis farTo gamoy-

enebas. aRniSnulis gamo sakariero teqnologiuri 

manqanebi: avtomobilebi, eqskavatorebi, buldozere-

bi, traqtorebi, mtvirTavebi, amweebi, skreperebi, 

saburRi danadgarebi, kompresorebi, cxaurebi da 

samsxvrevi danadgarebi aRWurvili arian Sigawvis 

ZravebiT [4]. sasargeblo wiaRiseulis Ria wesiT 

damuSavebis specifikidan gamomdinare, mopovebis 

wyvetili ciklis gamo, xSiria sakariero teqnikis 

amuSaveba-gaCereba. Sigawvis Zraviani sakariero te-

qnikis wyvetili reJimSi muSaobisas, sawvavis aras-

ruli wvis gamo, gamonabolqvSi mavne nivTierebis 

koncentracia mniSvnelovnad metia vidre uwyvetad 

muSaobisas [5]. ekonomikuri viTarebidan gamomdi-

nare, karierebze xSirad iyeneben gacveTili air-

sawmendi mowyobilian dizelis Zravian teqnikas, 

rac kidev ufro zrdis atmosferos dabinZurebis 

xarisxs [6].

sur. 1. Sigawvis Zraviani manqanebi qvis mompovebel

 sakariero velze samuSaoebis warmoebisas
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Ria wesiT sasargeblo wiaRiseulis damuSavebi-

sas teqnologiuri transportis ZiriTad saxed 

rCeba saavtomobilo transporti. is gamoiyeneba 

msoflioSi mopovebuli samTo masis daaxloebiT 80 

% -is gadasazidad (aSS-Si, kanadaSi da samxreT 

amerikaSi – 85 %, samxreT afrikaSi – 90 %-ze 

meti, avstraliaSi – TiTqmis 100 %) [7]. eqsperi-

mentul monacemTa analizis safuZvelze dadgenilia, 

rom karieris atmosferos toqsikuri gamonabolq-

viT damabinZurebel mTavar wyaros saavtomobilo 

transporti warmoadgens [8]. Cvens mier es prob-

lema nawilobriv adre iyo Seswavlili.

gr. wulukiZis saxelobis samTo institutSi 

tardeboda kvlevebi saavtomobilo transportis 

gamonabolqvis mavne minarevebis gavlenis Sesaswavlad 

sxvadasxva daniSnulebis miwisqveSa nagebobebis 

haerze da am nagebobebis garemomcvel atmosferos 

xarisxze. Catarebuli mravalwliani kvlevebis 

Sedegad dadgenilia, rom saavtomobilo gvirabebis 

saventilacio gamonabolqvi mniSvnelovan toqsikur 

zemoqmedebas axdens garemoze [9]. avtomobilis 

gamonabolqvis Sedgeniloba sakmaod aramdgradia da 

damokidebulia mTel rig faqtorebze: Zravas tipze 

(karbiuratori, dizeli), misi muSaobis reJimsa 

da datvirTvaze, teqnikur mdgomareobaze, sawvavis 

xarisxze, mZRolis kvalifikaciaze. Sigawvis Zravas 

gamonabolqvi airebi rTuli mravalkomponentiani 

narevia (200-ze meti sxvadasxva nivTiereba). 

aerozoluri komponentebidan yvelaze saSiSia 

Wvartli, romelic ZiriTadad 0,05-0,5 mkm 

zomis nawilakebiT (98 %-mde) gamoityorcneba 

atmosferoSi, Wvartlis nawilakebs aqvs didi 

kuTri zedapiri (75 m2/gr) da kancerogenulia. 

mas aqvs agreTve sxva toqsikuri nivTierebebis 

adsorbciis unari, ris gamoc maTi moxvedra adamianis 

organizmSi mZime Sedegebs iwvevs. karbiuratoris 

Zraviani avtomanqanebis gamonabolqvi mavne airebidan 

gansakuTrebiT saSiSia naxSirJangi – CO (95 %-mde 

gamonabolqvis saerTo toqsikurobidan), xolo 

dizelis Zraviani avtomanqanebis gamonabolqvi 

airebidan azotis Jangeulebi – NOxN(50 %-ze meti). 

Teoriuli da eqsperimentuli kvlevebis safuZvelze 

SemoTavazebulia sxvadasxva tipis avtomanqanebis 

gamonabolqvSi toqsikuri komponentebis raodenobis 

gamoTvla karbiuratoriani an dizelis Sigawvis 

Zravas nominaluri simZlavris TiToeul kilovatze 

kuTri gazgamoyofis mixedviT [10], risi codnac 

aucilebelia avtosagzao gvirabebisa [11] da 

mravalsarTuliani miwisqveSa avtosadgomebis [12] 

saventilacio sistemebis daproeqtebisas haeris 

raodenobis gasaangariSeblad, romelic saWiroa 

avtobilebis Zravebidan gamonabolqvi toqsikuri 

airebis C-koncentraciis dasayvanad zRvrulad 

dasaSvebamde (Czdk). zdk-s norma warmoadgens 

atmosferul haerSi mavne nivTierebaTa maqsimalur 

koncentracias drois gasaSualebuli periodisaTvis, 

romelic perioduli zemoqmedebisas an adamianis 

mTeli cxovrebis manZilze ar axdens masze mavne 

zemoqmedebas. 

Ria samTo samuSaoebis obieqtebis atmosferos 

Sedgeniloba sakmaod rTulia da misi Sefasebisas 

gamodian medikobiologiuri moTxovnebidan, iTval-

iswineben mavne minarevebis koncentraciebs, maTi 

moqmedebis mimarTulebas, toqsikurobis xarisxs. 

atmosferuli haeris dacvis sakiTxebi regulird-

eba “atmosferuli haeris dacvis Sesaxeb” saqarT-

velos kanoniT da misi moTxovnebidan gamomdinare 

miRebuli kanonqvemdebare normatiuli aqtebiT [13 

–18]. garemosdacviTi standartebi adgenen garemos 
xarisxobrivi mdgomareobis moTxovnebs da gansaz-

Rvraven haerSi adamianis janmrTelobisaTvis da 

garemosaTvis saxifaTo nivTierebebis maqsimalur 

dasaSveb koncentracias.

karieris daproeqtebis etapze, atmosferuli 

haeris dabinZurebis raodenobrivi da xarisxobrivi 

cvlilebebis prognozirebisas, unda sruldebodes 

Semdegi piroba [14]

)1(,1
m

mC
zdk

e k olo g i a  -  Э К О Л О Г И Я   -  E C O L O G Y

sadac Cm aris atmosferos miwispira fenaSi mavne 

nivTierebebis gaangariSebuli koncentracia dabi-

nZurebis yvela wyaroebis erTobliobidan, mgr/m3; zdk
m 

– Sesabamisi mavne nivTierebis maqsimaluri erTjeradi 

zRvrulad dasaSvebi koncentracia, mgr/m3.

atmosferul haerSi erTdroulad ramdenime 

jamuri zemoqmedebis mqone mavne nivTierebis arse-

bobisas unda sruldebodes piroba

                      

)2(,1
m2

2

m1

1

mn

mnmm CCC
zdkzdkzdk

sadac Cm1,  Cm2, . . . , Cmn  aris atmosferos miwispira 

fenis erTsa da imave adgilas mavne nivTierebebis 

gaangariSebuli maqsimaluri koncentracia dabin-

Zurebis yvela wyaroebis erTobliobidan, mgr/m3; 

zdkm1,  zdkm2, . . . , zdkmn  – Sesabamisi mavne nivTierebis 
maqsimaluri erTjeradi zRvrulad dasaSvebi 
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                                                             )3(,
3

1
2 TVH

AMFmncm

sadac A aris atmosferos temperaturuli stra-

tifikaciis koeficienti (saqarTvelos pirobebi-

saTvis A = 200 wm2/3 · 0C · mgr/gr); M – drois erTeulSi   
atmosferul haerSi gafrqveuli mavne nivTierebebis 

masa, gr/wm; F – atmosferul haerSi mavne nivTierebebis 
uganzomilebo daleqvis koeficienti; m da n – 
uganzomilebo parametrebi, romlebic iTvaliswineben  
airovani narevis gamosvlis pirobebs gafrqvevis 
wyaros piridan;  – airovani narevis gabnevaze 
gavlenis amsaxveli adgilis reliefis uganzomilebo 
koeficienti; H – miwis zedapiridan gafrqvevis 

wyaros simaRle, m; V1 – dabinZurebis wyaros mier 

atmosferoSi gafrqveuli airovani narevis xarji, m3/

wm; T – gafrqveuli airovani narevis temperaturasa 

da garemo haeris temperaturaTa Soris sxvaoba, 0C.
atmosferul haerSi i-uri mavne nivTierebebis 

emisia (cvlaSi, dRe-Ramuri, kvartaluri, wliuri) 

gamoyofili k-uri tipis sakariero manqanis mier 
(Mik), rodesac cnobilia misi Sigawvis Zravas muSao-
bis jamuri xangZlivoba (tk , sT) Sesabamis periodSi, 
iangariSeba formuliT

                                  

sadac qik aris atmosferul haerSi i-uri 
gafrqveuli mavne nivTierebebis emisiis kuTri 

gamoyofis koeficienti k-uri tipis karierze 

momuSave Sigawvis Zraviani manqanisaTvis (magali-

Tad, avtotransportisaTvis monacemebi mocemulia 

cxrilSi 1), gr/kg; g
k
 – k-uri tipis karierze 

momuSave Sigawvis Zraviani manqanis erTeulisaTvis 

sawvavis saSualo saaTuri xarji (miiReba qarx-

ana-damamzadebelis saeqspluatacio dokumentebis 

Tanaxmad), kg/sT.

atmosferul haerSi i-uri gafrqveuli mavne niv-

Tierebebis Gi – jamuri emisia karierze erTdrou-
lad momuSave Sigawvis Zraviani yvela manqanidan 

iangariSeba formuliT

                        )5(,
11

kkk

n

k
ikik

n

k
i tNgqMG

sadac N
k
 aris k-uri tipis manqanebis raodenoba, 

romlebic muSaoben erTdroulad.

magaliTi. magaliTi. ganisazRvros sakariero avtoTviT-

mclel -7540 mier muSaobis procesSi Mik mavne 

nivTierebaTa emisia Semdegi sawyisi pirobebisaTvis: 

avtoTviTmclelis dizelis Zravas marka -240 
2 (simZlavre 309kvt); gk=46,5 kg/sT [19]; qik-s 

mniSvnelobebi mocemulia cxrilSi 1; dRe-RameSi 

erTi cvlis SemTxvevaSi avtoTviTmclelis Zrava 

mocdenebis gaTvaliswinebiT muSaobs 7 sT-s (tk = 7 
sT), weliwadSi 250 samuSao dRis SemTxvevaSi –  tk  
= 1750 sT-s.

naxSirJangis (CO) erTjeradi maqsimaluri 

gamoyofa (tk = 1/3600 sT) toli iqneba

,gr ,6kgsTkg/sT 10016,03600/15,46125,0COM  
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koncentracia, mgr/m3. 

mavne nivTierebebis miwispira koncentraciis 

maqsimaluri mniSvneloba Cm  (mgr/m3), romelic mi-

iRweva araxelsayrel meteorologiur pirobebSi 

calkeuli wertilovani mrgvali milyelis mqone 

dabinZurebis wyarodan gaxurebuli airovani narevis 

gafrqvevisas am wyarodan daSorebul Xm (m) man-

Zilze, ganisazRvreba formuliT [14]

)4(,kkikik tgqM
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           cxrili 1

avtosatransporto saSualebebidan mavne nivTierebaTa kuTri gamoyofis koeficientebi 

1 t Txevadi sawvavis wvisas, t [18]1 t Txevadi sawvavis wvisas, t [18]

Sigawvis Zravas saxeoba gamoyenebuli 

saTbobis dasaxeleba

mavne nivTierebis dasaxeleba q ik -kuTri 
gamoyofis 

koeficienti

karbiuratoriani Zrava benzini

naxSirJangi, CO

naxSirwyalbadebi, Cx Hy

azotis dioqsidi, NO2

Wvartli, C

gogirdovani anhidridi, SO2

benz(a)pireni, C20 H12

naxSirorJangi, CO2

0,44

0,08

0,025

0,6

0,002

0,23 gr

3,180

dizelis Zrava dizelis sawvavi

naxSirJangi, CO

naxSirwyalbadebi, Cx Hy

azotis dioqsidi, NO2

Wvartli, C

gogirdovani anhidridi, SO2

benz(a)pireni, C20 H12 

naxSirorJangi, CO2

0,125

0,055

0.035

0,015

0,02

0,31 gr

3,140

 CO-s dRe-Ramuri gamoyofa iqneba                                                          

kg, 40,7 sT 7kg/sT5,46125,0COM  

 CO-s wliuri gamoyofa iqneba

                                                         

.t 8,7  kg 8719 sT kg/sT 15005,46125,0COM  
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 CxHy, NO2, C, SO2, C20H12, CO2 mavne 

gamonabolqvis emisiebis gaangariSebebis Sedegebi 

mocemulia cxrilSi 2.

sawarmos eqspluataciis procesSi, rogorc wesi, 

daproeqtebis stadiaze gauTvaliswinebeli garemoe-

bebis gamo, mosalodnelia atmosferul haerSi sa-

kariero teqnologiuri manqanebidan mavne nivTiere-

bebis emisiam mniSvnelovnad gadaaWarbos gaangariSe-

buls. magaliTad, kvlevebis Sedegad dadgenilia, rom 

sakariero avtotransportis atmosferul haerSi 

mavne nivTierebebis sruli emisia damokidebulia 

Semdeg faqtorebze: satransporto saSualebis moZ-

raobis reJimze, gadaadgilebis siCqareze, garbenze 

(cveTis xarisxze), avtomobilis masaze, sawvavis 

xarisxze, temperaturul reJimze da sxv.

                                                                cxrili 2

sakariero avtoTviTmclel БелАЗ-7540-dan mavne nivTierebaTa emisiis gaangariSebis Sedegebi 

avtoTviTmclelis

Zravis marka

mavne nivTiereba

atmosferul haerSi i-uri mavne nivTierebebis emisia

maqsimaluri 

erTjeradi, gr  

dRe-Ramuri, 

kg

wliuri,

t

-240 2

(309kvt)

1,6 40,7 8,7

Cx Hy 0,71 17,9 3,84

NO2 0,45 11,4 2,45

C 0,19 4,9 1,05

SO2 0,26 6,51 1,39

C20 H12 4·10-6 0,101·10-3 21,6·10-6

CO2 406 1022 219

aRniSnulis gamo, sakariero teqnologiuri 

manqanebidan mavne nivTierebis emisiis saangariSo 

parametrebi qik da gk unda dazustdes statistikuri 

monacemebis safuZvelze [20, 21]
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sadac 
st
jikq aris atmosferul haerSi i-uri gafrqveuli 

mavne nivTierebebis emisiis kuTri gamoyo-

fis koeficienti k-uri tipis karierze momuSave 
Sigawvis Zraviani manqanisaTvis j-uri reJimze (manqa-
nis moZraobisas sruli datvirTviT, datvirTvis ga-

reSe, uqmi svlis reJimze)  dadgenili eqsperimentu-

lad; tjk – k-uri tipis karierze momuSave Sigawvis 
Zraviani manqanisaTvis j-uri reJimze (manqanis moZ-
raobisas sruli datvirTviT, datvirTvis gareSe, 

uqmi svlis reJimze) moZraobis dro dadgenili eqs-

perimentulad, sT.

                                                         

                                    7,1
1

n

m
mik

st
jik Kgg

 

sadac 
st
jikg – k-uri tipis karierze momuSave Sigawvis Zraviani manqanis erTeulisaTvis sawvavis saSualo 

saaTuri xarji Km damazustebeli koeficientebis gaTvaliswinebiT, kg/sT.
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karieris eqspluataciis procesSi atmosferul 

haerSi sakariero teqnologiuri manqanebidan mavne 

nivTierebis emisiebis minimizaciis mizniT mizanSewo-

nilia gatardes Semdegi Semarbilebeli RonisZiebebi 

[13]: personalis instruqtaJi samuSaoebis dawyebamde 

da Semdeg periodulad 6 TveSi erTxel; sakariero 

manqanebis teqnikuri gamarTulobis uzrunvelyofa; 

transportis moZraobis optimaluri siCqaris dac-

va; gazomvebis Catareba da saTanado reagireba; mavne 

minarevebis gamoyofis adgilze gamoyenebuli unda 

iqnes Sxamiani airebis CaxSobis an daWeris saSuale-

bebi; im SemTxvevaSi, rodesac gamoyenebuli saSuale-

bebi ver uzrunvelyofen karierze haeris dasaSveb 

xarisxs eqskavatorebisa, saburRi dazgebis da sxva 

momuSave manqanebis kabinebs unda gaukeTdes izola-

cia da miewodos gawmendili haeri; karieris cudad 

ganiavebad da yru zonebSi bunebrivi haermimocv-

lis intensifikaciisaTvis unda moewyos xelovnuri 

ventilacia ventilatorebis an sxva saSualebebis 

daxmarebiT.

warmodgenili Sedegebi SeiZleba gaTvaliswineb-

uli iqnes saqarTvelos teritoriaze Ria samTo 

samuSaoebis obieqtebis atmosferos Semadgenlobis 

Sefasebisas sakariero teqnologiuri kompleqsis 

manqanebis muSaobisas gamonabolqvSi sxvadasxva mavne 

nivTierebebis mosalodneli emisiis gaangariSebis 

Catarebis dros.
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ПИРЦХАЛАВА Т.Г.
АНАЛИЗ ЗАГРЯЗНЕНИЯ АТМОСФЕРЫ  
ВРЕДНЫМИ ВЫБРОСАМИ МАШИН 
ТЕХНОЛОГИЧЕСКОГО КОМПЛЕКСА 
КАРЬЕРОВ

АННОТАЦИЯ: В работе показан, что при 
открытой разработке месторождений одной 
из трудноразрешимых вопросов проблемы 
ослабления отрицательного антропогенного 
воздействия на природную среду является 
вопрос уменьшения химического загрязнения 
атмосферного воздуха, основным источником 
которого являются выхлопы двигателей 
внутреннего сгорания работающих на карьере 
машин, оснащенные двигателями внутреннего 
сгорания (ДВС). Для оценки степени воздействия 
на загрязнение атмосферы токсичных выхлопов 
машин технологического комплекса карьеров с 
ДВС были использованы нормативные документы 
Грузии, которые устанавливают стандарт качества 
воздуха. Приведены расчетный алгоритм и 
результаты расчета эмиссии вредных  CO,     Cx Hy,   

NO2 ,  C ,  SO2 ,  C20 H12 ,  CO2  веществ от карьерного 
автомобиля БелАЗ-7540.

КЛЮЧЕВЫЕ СЛОВА: карьеры; загрязнение 
атмосферного воздуха; карьерные машины; 
двигатели внутреннего сгорания; токсичные 
выбросы; предельно допустимая концентрация; 
алгоритм расчета.

PIRTSKHALAVA T.
ANALYSIS OF ATMOSPHERE POLLUTION BY 
EMERGENCY EMISSIONS OF MACHINES 
OF THE TECHNOLOGICAL COMPLEX OF 
CAREERS

ANNOTATION: It is shown that when open-cast 
mining of deposits is one of the most difficult to solve 
problems of mitigation of negative anthropogenic im-
pact on the natural environment, the issue of reduc-
ing chemical pollution of atmospheric air, the main 
source of which are exhausts of internal combustion 
engines of machines operating on quarry, equipped 
with internal combustion engines (ICE). To assess the 
degree of exposure to toxic emissions of machines 
of the technological complex of quarries with ICE, 
Georgian normative documents were used that estab-
lish the air quality standard. The calculation algorithm 
and results of calculation of emissions of harmful CO,  
Cx Hy,   NO2 ,  C ,  SO2 ,  C20 H12 ,  CO2  substances from a 
career car BelAZ-7540 are presented.

KEY WORDS: career; air pollution; career 
machines; internal combustion engines; toxic 
emissions; maximum permissible concentration; 
calculation algorithm.
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dabadebidan 70 da samecniero-pedagogiuri da sazogadoebrivi moRvaweobis dabadebidan 70 da samecniero-pedagogiuri da sazogadoebrivi moRvaweobis 

45 weli Seusrulda saqarTvelos teqnikuri universitetis samTo-geologiuri 45 weli Seusrulda saqarTvelos teqnikuri universitetis samTo-geologiuri 

fakultetis dekanis moadgiles, Sromis usafrTxoebisa da sagangebo situa-fakultetis dekanis moadgiles, Sromis usafrTxoebisa da sagangebo situa-

ciebis marTvis departamentis ufross, profesor Teimuraz kunWulias.ciebis marTvis departamentis ufross, profesor Teimuraz kunWulias.

igi daibada 1949 wlis 14  Tebervals, samedicino inteligenciis TvalsaCino igi daibada 1949 wlis 14  Tebervals, samedicino inteligenciis TvalsaCino 

warmomadgenlebis ojaxSi. 1966 wels warCinebiT, oqros medalze, daamTavra warmomadgenlebis ojaxSi. 1966 wels warCinebiT, oqros medalze, daamTavra 

Tbilisis me-4  saSualo skola da imave wels swavla gaagrZela saqarTvelos Tbilisis me-4  saSualo skola da imave wels swavla gaagrZela saqarTvelos 

politeqnikuri institutis samTo-geologiur fakultetze, romelic warCinebiT, politeqnikuri institutis samTo-geologiur fakultetze, romelic warCinebiT, 

wiTel diplomze, daamTavra 1971 wels.wiTel diplomze, daamTavra 1971 wels.

Teimuraz kunWuliam SromiTi saqmianoba daiwyo jer kidev swavlis peri-Teimuraz kunWuliam SromiTi saqmianoba daiwyo jer kidev swavlis peri-

odSi, 1970 wlis noembridan,QqvanaxSiris mrewvelobaSi Sromis usafrTxoebis odSi, 1970 wlis noembridan,QqvanaxSiris mrewvelobaSi Sromis usafrTxoebis 

makeevkis samecniero-kvleviTi institutis saqarTvelos ganyofilebaSi, jer makeevkis samecniero-kvleviTi institutis saqarTvelos ganyofilebaSi, jer 

ufros laborantad, xolo Semdeg umcros mecnier TanamSromlad. 1972 wlis ufros laborantad, xolo Semdeg umcros mecnier TanamSromlad. 1972 wlis 

seqtembridan muSaobas iwyebs saqarTvelos politeqnikuri institutis samTo-seqtembridan muSaobas iwyebs saqarTvelos politeqnikuri institutis samTo-

geologiuri fakultetis maRaros aerologi-isa da Sromis dacvis kaTedraze, geologiuri fakultetis maRaros aerologi-isa da Sromis dacvis kaTedraze, 

sadac man gaiara SromiTi saqmianobis didi gza saswavlo ostatidan profe-sadac man gaiara SromiTi saqmianobis didi gza saswavlo ostatidan profe-

soramde.

1979–1983 wlebSi igi iyo maRaros aerologiisa da Sromis dacvis kaTedris 1979–1983 wlebSi igi iyo maRaros aerologiisa da Sromis dacvis kaTedris 

maZiebeli. 1983 wels warmatebiT daicva disertacia Temaze “sxvadasxva saxis maZiebeli. 1983 wels warmatebiT daicva disertacia Temaze “sxvadasxva saxis 

samTo samagriT gamagrebuli da sakonveiero gvirabebis aerodinamikuri win-samTo samagriT gamagrebuli da sakonveiero gvirabebis aerodinamikuri win-

aRobis kvleva” da umaRlesi saatestacio komisiis gadawyvetilebiT 1984  wlis aRobis kvleva” da umaRlesi saatestacio komisiis gadawyvetilebiT 1984  wlis 

16 maiss mieniWa teqnikur mecnierebaTa kandidatis samecniero xarisxi, xolo 16 maiss mieniWa teqnikur mecnierebaTa kandidatis samecniero xarisxi, xolo 

1987  wlis 5 noembers docentis samecniero wodeba. 1987  wlis 5 noembers docentis samecniero wodeba. 

1984–2006 wlebSi iyo saqarTvelos politeqnikuri institutis, amJamad saqa-1984–2006 wlebSi iyo saqarTvelos politeqnikuri institutis, amJamad saqa-

rTvelos teqnikuri universitetis Sromis usafrTxoebisa da maRaros aer-rTvelos teqnikuri universitetis Sromis usafrTxoebisa da maRaros aer-

ologiis kaTedris docenti, 2006 – 2009 wlebSi saqarTvelos teqnikuri uni-ologiis kaTedris docenti, 2006 – 2009 wlebSi saqarTvelos teqnikuri uni-
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versitetis samTo geologiuri fakultetis sagangebo situaciebis marTvisa da versitetis samTo geologiuri fakultetis sagangebo situaciebis marTvisa da 

Sromis usafrTxoebis mimarTulebis asocirebuli profesori, xolo 2009 wli-Sromis usafrTxoebis mimarTulebis asocirebuli profesori, xolo 2009 wli-

dan dRemde saqarTvelos teqnikuri universitetis Sromis usafrTxoebisa da dan dRemde saqarTvelos teqnikuri universitetis Sromis usafrTxoebisa da 

sagangebo situaciebis marTvis departamentis sruli profesori. 2015 wlidan sagangebo situaciebis marTvis departamentis sruli profesori. 2015 wlidan 

dRemde amave departamentis xelmZRvaneli, profesoria.dRemde amave departamentis xelmZRvaneli, profesoria.

 1993–1995 wlebSi SeTavsebiT iyo  1993–1995 wlebSi SeTavsebiT iyo samTo-geologiuri institutissamTo-geologiuri institutis saswavlo  saswavlo 

nawilis ufrosi. 

 2007  wlidan dRemde Teimuraz kunWulia aris samTo-geologiuri fakulte- 2007  wlidan dRemde Teimuraz kunWulia aris samTo-geologiuri fakulte-

tis dekanis moadgile.tis dekanis moadgile.

gamoqveynebuli aqvs 40-ze meti samecniero naSromi: saxelmZRvaneloebi gamoqveynebuli aqvs 40-ze meti samecniero naSromi: saxelmZRvaneloebi 

da damxmare saxelmZRvaneloebi, meToduri miTiTebebi. wlebis ganmavlobaSi da damxmare saxelmZRvaneloebi, meToduri miTiTebebi. wlebis ganmavlobaSi 

Teimuraz kunWulia konsultacias uwevda saqarTvelos politeqnikuri insti-Teimuraz kunWulia konsultacias uwevda saqarTvelos politeqnikuri insti-

tutis samTo-geologiuri fakultetis student-diploman-tebs Sromis dacvisa tutis samTo-geologiuri fakultetis student-diploman-tebs Sromis dacvisa 

da maRaros aerologiis nawilebSi. misi xelmZRvanelobiT momzadebulia da-da maRaros aerologiis nawilebSi. misi xelmZRvanelobiT momzadebulia da-

sacavad ori sadisertacio naSromi da xuTi samagistro naSromi. sacavad ori sadisertacio naSromi da xuTi samagistro naSromi. 

 batoni T. kunWulia samTo-geologiur fakultetis bakalavriatsa da magis- batoni T. kunWulia samTo-geologiur fakultetis bakalavriatsa da magis-

tratu-raSi kiTxulobs leqciebs “Sromis usafrTxoebaSi”, “samTo sawarmoebis tratu-raSi kiTxulobs leqciebs “Sromis usafrTxoebaSi”, “samTo sawarmoebis 

aerologiaSi”, “sagangebo situaciebis marTvaSi”,  kvalifikaciis amaRlebisa da aerologiaSi”, “sagangebo situaciebis marTvaSi”,  kvalifikaciis amaRlebisa da 

gadamzadebis centrSi. sazogadoebriv cxovrebaSi aqtiuri da keTilsindisieri gadamzadebis centrSi. sazogadoebriv cxovrebaSi aqtiuri da keTilsindisieri 

muSaobisaTvis miRebuli aqvs madlobebi.muSaobisaTvis miRebuli aqvs madlobebi.

igi aqtiurad monawileobs samTo-geologiuri fakultetisa da Sromis us-igi aqtiurad monawileobs samTo-geologiuri fakultetisa da Sromis us-

afrTxoebisa da sagangebo situaciebis marTvis departamentis samecniero da afrTxoebisa da sagangebo situaciebis marTvis departamentis samecniero da 

sazogadoebriv saqmianobaSi. universitetis TanamSromlebsa da studentebs sazogadoebriv saqmianobaSi. universitetis TanamSromlebsa da studentebs 

Soris sargeblobs damsaxurebuli avtoritetiTa da pativiscemiT.Soris sargeblobs damsaxurebuli avtoritetiTa da pativiscemiT.

baton Teimuraz kunWulias hyavs meuRle, vaJiSvili da oTxi SviliSvili. baton Teimuraz kunWulias hyavs meuRle, vaJiSvili da oTxi SviliSvili. 

guliTadad vulocavT baton Teimurazs saiubileo TariRs, es is asakia, rode-guliTadad vulocavT baton Teimurazs saiubileo TariRs, es is asakia, rode-

sac adamiani aanalizebs ganvlil cxovrebas da am mxriv batonma Teimurazma sac adamiani aanalizebs ganvlil cxovrebas da am mxriv batonma Teimurazma 

bevri ram SesZlo. vusurvebT mas janmrTelobas, dRegrZelobasa da momaval bevri ram SesZlo. vusurvebT mas janmrTelobas, dRegrZelobasa da momaval 

did warmatebebs mis esoden saWiro SromiT saqmianobaSi.did warmatebebs mis esoden saWiro SromiT saqmianobaSi. 

                                                                                    saqarTvelos samTo sazogadoeba,saqarTvelos samTo sazogadoeba,

                 saqarTvelos teqnikuri universitetis reqtorati,                 saqarTvelos teqnikuri universitetis reqtorati,

                                      samTo-geologiuri fakultetis                                      samTo-geologiuri fakultetis

                                           profesor-maswavleblebi,                                                   profesor-maswavleblebi,        

                                   “samTo Jurnalis” saredaqcio kolegia                                   “samTo Jurnalis” saredaqcio kolegia
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saqarTvelos geologTa sazogadoebas da saqarTvelos teqnikuri  univer-saqarTvelos geologTa sazogadoebas da saqarTvelos teqnikuri  univer-

sitetis samTo-geologiuri fakultetis profesor-maswavlebelTa rigebs sul sitetis samTo-geologiuri fakultetis profesor-maswavlebelTa rigebs sul 

axlaxans gamoaklda geologiis dargis erT-erTi Rvawlmosili warmomadgeneli, axlaxans gamoaklda geologiis dargis erT-erTi Rvawlmosili warmomadgeneli, 

samTo inJiner-geologi, stu-s asocirebuli profesori samTo inJiner-geologi, stu-s asocirebuli profesori daviT rogava.

igi daibada 1932 wlis 1 ianvars, borjomis raionSi, sof. yvibisSi. skolis igi daibada 1932 wlis 1 ianvars, borjomis raionSi, sof. yvibisSi. skolis 

warCinebiT damTavrebis Semdeg 1951 wels swavla ganagrZo saqarTvelos polite-warCinebiT damTavrebis Semdeg 1951 wels swavla ganagrZo saqarTvelos polite-

qnikur institutSi, romelic daamTavra 1957  wels, institutSi, romelic daamTavra 1957  wels, samTo inJiner-geologis spe-

cialobiT. 1957-1959 wlebSi iyo liaxvis geologiur-agegmviTi partiis geologi. cialobiT. 1957-1959 wlebSi iyo liaxvis geologiur-agegmviTi partiis geologi. 

1961-1965 wlebSi saqarTvelos politeqnikuri institutis, hidrogeologiis da 1961-1965 wlebSi saqarTvelos politeqnikuri institutis, hidrogeologiis da 

sainJinro geologiis kaTedris aspiranti. 1976-1994  wlidan batoni daviTi iyo sainJinro geologiis kaTedris aspiranti. 1976-1994  wlidan batoni daviTi iyo 

amave kaTedris leqtori. 1994  wlamde igi iyo geologiur mecnierebaTa kandi-amave kaTedris leqtori. 1994  wlamde igi iyo geologiur mecnierebaTa kandi-

dati, xolo 2005 wels mieniWa geologiis akademiuri doqtoris xarisxi. 1953-dati, xolo 2005 wels mieniWa geologiis akademiuri doqtoris xarisxi. 1953-

2004  wlebSi muSaobda respublikis marTvis struqturebSi ganaTlebisa da mec-

nierebis xaziT sxvadasxva Tanamdebobebze. 2005 wlidan sicocxlis bolomde nierebis xaziT sxvadasxva Tanamdebobebze. 2005 wlidan sicocxlis bolomde 

igi iyo saqarTvelos teqnikuri universitetis, gamoyenebiTi geologiis depar-igi iyo saqarTvelos teqnikuri universitetis, gamoyenebiTi geologiis depar-

tamentis, hidrogeologiis da sainJinro geologiis mimarTulebis asocirebuli tamentis, hidrogeologiis da sainJinro geologiis mimarTulebis asocirebuli 

profesori.  

batoni daviTi monawileobda samecniero konferenciebSi, mas saerTaSoriso batoni daviTi monawileobda samecniero konferenciebSi, mas saerTaSoriso 

da adgilobriv samecniero JurnalebSi gamoqveynebuli aqvs 35-ze meti naS-da adgilobriv samecniero JurnalebSi gamoqveynebuli aqvs 35-ze meti naS-

romi, aris ori monografiis da erTi saxelmZRvanelos avtori. igi iyo ,,samTo romi, aris ori monografiis da erTi saxelmZRvanelos avtori. igi iyo ,,samTo 

Jurnalis’’ mTavari redaqtoris moadgile.

gansakuTrebiT aRsaniSnavia batoni daviTis maRalkvalificiur doneze gansakuTrebiT aRsaniSnavia batoni daviTis maRalkvalificiur doneze 

 

  

  

DAVID ROGAVA
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wakiTxuli leqciebi. misi xelmZRvanelobiT mravalma axalgazrdam daicva sam-wakiTxuli leqciebi. misi xelmZRvanelobiT mravalma axalgazrdam daicva sam-

agistro da sadoqtoro naSromi. igi aqtiurad monawileobda swavlebis yvela agistro da sadoqtoro naSromi. igi aqtiurad monawileobda swavlebis yvela 

safexuris studentebis sakonferencio samecniero moxsenebebis momzadebaSi. safexuris studentebis sakonferencio samecniero moxsenebebis momzadebaSi. 

saukeTeso adamianurma da pedagogiurma Tvisebebma ki bevri megobari SesZina saukeTeso adamianurma da pedagogiurma Tvisebebma ki bevri megobari SesZina 

studentTa da axalgazrda kolegebs  Soris. studentTa da axalgazrda kolegebs  Soris. 

batoni daviTi gamoirCeoda gansakuTrebuli adamianuri TvisebebiT, keTil-batoni daviTi gamoirCeoda gansakuTrebuli adamianuri TvisebebiT, keTil-

ganwyobiTa da gulisxmieri damokidebulebiT. igi iyo energiuli, iniciativiani, ganwyobiTa da gulisxmieri damokidebulebiT. igi iyo energiuli, iniciativiani, 

ganswavluli da erudirebuli pirovneba. man datova samagaliTo ojaxi, meuRle, ganswavluli da erudirebuli pirovneba. man datova samagaliTo ojaxi, meuRle, 

Svilebi, SviliSvilebi da SvilTaSvili, romelic gansakuTrebiT uyvarda. misi Svilebi, SviliSvilebi da SvilTaSvili, romelic gansakuTrebiT uyvarda. misi 

naTeli xsovna samudamod darCeba ojaxis wevrebis, kolegebis, studentebis da naTeli xsovna samudamod darCeba ojaxis wevrebis, kolegebis, studentebis da 

yvela im adamianis mexsierebaSi, vinc mas icnobda da Tundac raime urTierToba yvela im adamianis mexsierebaSi, vinc mas icnobda da Tundac raime urTierToba 

hqonia masTan.

saqarTvelos geologTa sazogadoeba, saqarTvelos geologTa sazogadoeba, 

saqarTvelos teqnikuri universitetis reqtorati,

saqarTvelos samTo sazogadoeba,

samTosamTo--geologiuri fakultetis dekanati dageologiuri fakultetis dekanati da

profesor– maswavleblebi,

“samTo Jurnalis” saredaqcio kolegia
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MERAB TEBZADZE

80

 

             
 

80 weli Sesrulda cnobili qarTveli mecnieris, pedagogis da sazo ga 80 weli Sesrulda cnobili qarTveli mecnieris, pedagogis da sazo ga do 

moRvawis, geodezia-markSeideriis skolis TvalsaCino warmomadgenlis, saqarT-moRvawis, geodezia-markSeideriis skolis TvalsaCino warmomadgenlis, saqarT-

velos sainJinro akademiisa da mineraluri resursebis saerTaSoriso akademiis velos sainJinro akademiisa da mineraluri resursebis saerTaSoriso akademiis 

namdvili wevris, teqnikis mecnierebaTa doqtoris, profesor merab TevzaZis namdvili wevris, teqnikis mecnierebaTa doqtoris, profesor merab TevzaZis 

dabadebidan. igi daibada 1939 wlis 5 marts q. TbilisSi, cnobili geodezistis dabadebidan. igi daibada 1939 wlis 5 marts q. TbilisSi, cnobili geodezistis 

nikoloz TevzaZis ojaxSi. 

q. Tbilisis 53-e saSualo skolis (yofili me-7  vaJTa) damTavrebis Sem deg, q. Tbilisis 53-e saSualo skolis (yofili me-7  vaJTa) damTavrebis Sem deg, 

igi agrZelebs mamiseul gzas da amTavrebs saqarTvelos politeqnikuri insti-igi agrZelebs mamiseul gzas da amTavrebs saqarTvelos politeqnikuri insti-

tutis samTo-geologiur fakultets samTo inJiner-markSeideris spe cialobiT.tutis samTo-geologiur fakultets samTo inJiner-markSeideris spe cialobiT.

batoni merabi 1961-1965 wlebSi saqarTvelos politeqnikuri institutis sa-batoni merabi 1961-1965 wlebSi saqarTvelos politeqnikuri institutis sa-

sargeblo wiaRiseulis damuSavebis kaTedraze muSaobasTan erTad, insti tutis sargeblo wiaRiseulis damuSavebis kaTedraze muSaobasTan erTad, insti tutis 

da respublikis studentTa samecniero sabWoebs xelmZRvanelobda. swored aq da respublikis studentTa samecniero sabWoebs xelmZRvanelobda. swored aq 

gamovlinda pirvelad masSi qveynisaTvis sasareblo saqmeebis ke Te bis didi un-gamovlinda pirvelad masSi qveynisaTvis sasareblo saqmeebis ke Te bis didi un-

ari.

1965 wels Cairicxa saqarTvelos mecnierebaTa akademiis g. wulukiZis sam-

To saqmis institutis aspiranturaSi, saidanac miavlines moskovis xalx Ta mego-To saqmis institutis aspiranturaSi, saidanac miavlines moskovis xalx Ta mego-

brobis universitetis geodeziis kaTedraze.

1968 wels warmatebiT daicva sakandidato disertacia, daubrunda mSob-1968 wels warmatebiT daicva sakandidato disertacia, daubrunda mSob-

liur instituts da samecniero pedagogiuri saqmianoba daiwyo geode zi isa da liur instituts da samecniero pedagogiuri saqmianoba daiwyo geode zi isa da 

markSeideriis kaTedraze. 1985 wels batoni merabi am kaTedris gam ged airCies, markSeideriis kaTedraze. 1985 wels batoni merabi am kaTedris gam ged airCies, 

man Rirseulad Secvala batoni nikoloz TevzaZe - gaagrZela da ganaviTara mis man Rirseulad Secvala batoni nikoloz TevzaZe - gaagrZela da ganaviTara mis 

mier damkvidrebuli saswavlo-pedagogiuri da samecniero-kvleviTi saqmianobis mier damkvidrebuli saswavlo-pedagogiuri da samecniero-kvleviTi saqmianobis 

sanimuSo tradiciebi, rac erTob did pasuxis mgeb lo basa da dauRalav Sromas-sanimuSo tradiciebi, rac erTob did pasuxis mgeb lo basa da dauRalav Sromas-

Tan iyo dakavSirebuli. 
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1989 wels merab TevzaZe profesoris Tanamdebobaze airCies. 1998 wels ki 1989 wels merab TevzaZe profesoris Tanamdebobaze airCies. 1998 wels ki 

man q. moskovSi warmatebiT daicva sadoqtoro disertacia. man q. moskovSi warmatebiT daicva sadoqtoro disertacia. 

gansakuTrebiT aRsaniSnavia batoni merabis moRvaweoba maRali kvalifi-gansakuTrebiT aRsaniSnavia batoni merabis moRvaweoba maRali kvalifi-

ka ciis geodezistebisa da markSeiderebis erovnuli sainJinro kadrebis mo sam-ka ciis geodezistebisa da markSeiderebis erovnuli sainJinro kadrebis mo sam-

zadeblad. misi udidesi ZalisxmeviT damyarda mWidro TanamSromloba stok-zadeblad. misi udidesi ZalisxmeviT damyarda mWidro TanamSromloba stok-

holmis samefo teqnologiebis universitetTan. igi wlebis ganmav lo baSi iyo holmis samefo teqnologiebis universitetTan. igi wlebis ganmav lo baSi iyo 

kadastris specialobiT magistrTa momzadebis erToblivi programis koordina-kadastris specialobiT magistrTa momzadebis erToblivi programis koordina-

tori. 2001 wels, pirvelad saqarTveloSi, daiwyo kadre bis momzadeba specialo-tori. 2001 wels, pirvelad saqarTveloSi, daiwyo kadre bis momzadeba specialo-

biT „qalaqis kadastri”, rac misive TaosnobiT gan xor cielda.biT „qalaqis kadastri”, rac misive TaosnobiT gan xor cielda.

merab TevzaZisa da misi kolegebis erToblivi SromiT momavalma geode-merab TevzaZisa da misi kolegebis erToblivi SromiT momavalma geode-

zis tebma da markSeiderebma miiRes axali saxelmZRvaneloebi mSobliur enaze.zis tebma da markSeiderebma miiRes axali saxelmZRvaneloebi mSobliur enaze.

mravalmxriv samecniero-kvleviT saqmianobas eweoda batoni merabi. igi 100-mravalmxriv samecniero-kvleviT saqmianobas eweoda batoni merabi. igi 100-

mde samecniero naSromis avtori gaxldaT, romelTa didi nawili sazRvar gareT mde samecniero naSromis avtori gaxldaT, romelTa didi nawili sazRvar gareT 

gamoqveynda. man pirvelma Seqmna samarkSeidero monitoringis sistema, agreTve gamoqveynda. man pirvelma Seqmna samarkSeidero monitoringis sistema, agreTve 

„geodeziuri da markSeideruli terminologia“ qarTul enaze, rac udidesi „geodeziuri da markSeideruli terminologia“ qarTul enaze, rac udidesi 

SenaZenia samTo saqmis specialistebisa da studen tebi saTvis.SenaZenia samTo saqmis specialistebisa da studen tebi saTvis.

merab TevzaZis, rogorc mecnierisa da mkvlevaris sayovelTao aRi are ba ze merab TevzaZis, rogorc mecnierisa da mkvlevaris sayovelTao aRi are ba ze 

metyvelebs is faqti, rom igi arCeuli iyo saqarTvelos sainJinro akade miis, min-metyvelebs is faqti, rom igi arCeuli iyo saqarTvelos sainJinro akade miis, min-

eraluri resursebis saerTaSoriso akademiis namdvil wevrad da amave akademiis eraluri resursebis saerTaSoriso akademiis namdvil wevrad da amave akademiis 

nacionaluri ganyofilebis prezidentad. batoni merabi gax l daT saqarTvelos nacionaluri ganyofilebis prezidentad. batoni merabi gax l daT saqarTvelos 

geodezistTa sazogadoebis pirveli prezidenti, geode zistTa msoflio asocia-geodezistTa sazogadoebis pirveli prezidenti, geode zistTa msoflio asocia-

ciis wevri, saqarTvelos geodeziisa da kartog ra fiis saxelmwifo departamen-ciis wevri, saqarTvelos geodeziisa da kartog ra fiis saxelmwifo departamen-

tis mrCeveli, qarTuli enciklopediis geode ziis seqciis Tavmjdomare, xarisxis tis mrCeveli, qarTuli enciklopediis geode ziis seqciis Tavmjdomare, xarisxis 

mimniWebeli sabWoebisa da saeqsperto komisiis wevri da sxva. batoni merabi mimniWebeli sabWoebisa da saeqsperto komisiis wevri da sxva. batoni merabi 

mravali saerTaSoriso kongresis, sim po ziumisa da konferenciis monawile gax-mravali saerTaSoriso kongresis, sim po ziumisa da konferenciis monawile gax-

ldaT.

masStaburia merab TevzaZis Rvawli aRmSeneblobis dargSi. misi xel-masStaburia merab TevzaZis Rvawli aRmSeneblobis dargSi. misi xel-

mZRvanelobiT saqarTvelos teqnikuri universitetis sainJinro geodeziis da mZRvanelobiT saqarTvelos teqnikuri universitetis sainJinro geodeziis da 

markSeideris kaTedrisa da Semdeg mimarTulebis TanamSromlebma Seasru les markSeideris kaTedrisa da Semdeg mimarTulebis TanamSromlebma Seasru les 

rTuli geodeziuri samuSaoebi, romlebic safuZvlad daedo saqarTve loSi rTuli geodeziuri samuSaoebi, romlebic safuZvlad daedo saqarTve loSi 

mniSvnelovan sainJinro nagebobaTa mSeneblobas. gansakuTrebiT aRsa niS navia mniSvnelovan sainJinro nagebobaTa mSeneblobas. gansakuTrebiT aRsa niS navia 

is garemoeba, rom batoni merabi 1995 wlidan gardacvalebamde (2011 wlis 29 is garemoeba, rom batoni merabi 1995 wlidan gardacvalebamde (2011 wlis 29 

agvisto) engurhesis TaRovani kaSxlis monitoringTan dakavSi re bul kvlevebs agvisto) engurhesis TaRovani kaSxlis monitoringTan dakavSi re bul kvlevebs 

xelmZRvanelobda.

pirveli qarTuli kosmosuri konstruqciis - refleqtoris SeqmnaSi mo na-pirveli qarTuli kosmosuri konstruqciis - refleqtoris SeqmnaSi mo na-

wileobisaTvis merab TevzaZe Rirsebis ordeniT dajildovda. wileobisaTvis merab TevzaZe Rirsebis ordeniT dajildovda. 

2004  wels Tbilisis yovladwminda samebis sakaTedro taZris mSeneb lo ba-2004  wels Tbilisis yovladwminda samebis sakaTedro taZris mSeneb lo ba-
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Si aqtiuri monawileobisaTvis batoni merabi sapatriarqos sigeliT da jil-Si aqtiuri monawileobisaTvis batoni merabi sapatriarqos sigeliT da jil-

dovda.

saocrad didi pirovneba gaxldaT batoni merabi. guliT ganicdida yve-saocrad didi pirovneba gaxldaT batoni merabi. guliT ganicdida yve-

la fers, rac saqarTvelos teqnikur universitetTan iyo dakavSirebuli. igi la fers, rac saqarTvelos teqnikur universitetTan iyo dakavSirebuli. igi 

yo velTvis principuli, mizandasaxuli, pirdapiri, ideisTvis mebrZoli, yo vel-yo velTvis principuli, mizandasaxuli, pirdapiri, ideisTvis mebrZoli, yo vel-

Tvis gulmarTali iyo. zedmiwevniT yuradRebiani gaxldaT kolegebis mi marT.Tvis gulmarTali iyo. zedmiwevniT yuradRebiani gaxldaT kolegebis mi marT.

batoni merab TevzaZis cxovreba da moRvaweoba naTeli magaliTia imi-batoni merab TevzaZis cxovreba da moRvaweoba naTeli magaliTia imi-

sa, Tu rogor unda ganvlos cxovreba WeSmaritma qarTvelma mamuliSvilma, sa, Tu rogor unda ganvlos cxovreba WeSmaritma qarTvelma mamuliSvilma, 

sazogado moRvawem, Rirseulma mecnierma, aRmzrdelma da pedagogma.sazogado moRvawem, Rirseulma mecnierma, aRmzrdelma da pedagogma.

saqarTvelos samTo sazogadoeba,

saqarTvelos geodezistTa sazogadoeba,

saqarTvelos teqnikuri universitetis reqtorati, saqarTvelos teqnikuri universitetis reqtorati, 

stu-s samTo-geologiuri fakultetis profesor-maswavleblebi,

 „samTo Jurnalis“ saredaqcio kolegia
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