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uak 338; 339.9; 550.8; 553; 622 

akad. doqtori g. tabataZe, akad. doqtori g. lobJaniZe, 
doqtoranti g. tatiSvili, doqtoranti T. lipartia 

mineraluri resursebis da maragebis klasifikacia

naSromSi ganxilulia mineraluri resursebis da naSromSi ganxilulia mineraluri resursebis da 

maragebis geologiuri da ekonomikuri arsi. xazgas-maragebis geologiuri da ekonomikuri arsi. xazgas-

mulia, rom dRevandel globalur ekonomikaSi sa-mulia, rom dRevandel globalur ekonomikaSi sa-

sargeblo wiaRiseuli iyofa mineralur resursebad, sargeblo wiaRiseuli iyofa mineralur resursebad, 

romelTac aqvT potenciuri Rirebuleba da arsebobs romelTac aqvT potenciuri Rirebuleba da arsebobs 

gonivruli perspeqtivebi maT amosaRebad da maragebad, gonivruli perspeqtivebi maT amosaRebad da maragebad, 

romelTac aqvT realuri Rirebuleba da maTi mop-romelTac aqvT realuri Rirebuleba da maTi mop-

oveba gamarTlebulia teqnikur-teqnologiuri, eko-oveba gamarTlebulia teqnikur-teqnologiuri, eko-

nomikuri, ekologiuri, samarTlebrivi, marketinguli nomikuri, ekologiuri, samarTlebrivi, marketinguli 

da socialuri TvalsazrisiT. gaanalizebulia ro-da socialuri TvalsazrisiT. gaanalizebulia ro-

gorc saqarTvelos myari mineralebis, aseve navTo-gorc saqarTvelos myari mineralebis, aseve navTo-

bisa da gazis resursebis da maragebis Tanamedrove bisa da gazis resursebis da maragebis Tanamedrove 

saerTaSoriso klasifikaciebi, romelic aucilebelia saerTaSoriso klasifikaciebi, romelic aucilebelia 

moqmedi da potenciuri investorebisaTvis Sesabamisi moqmedi da potenciuri investorebisaTvis Sesabamisi 

sainvesticio gadawyvetilebebis misaRebad.sainvesticio gadawyvetilebebis misaRebad.

mineraluri resursebi aris garkveuli eko-

nomikuri interesis mqone masalebis (mineraluri 

warmonaqmnis) koncentracia dedamiwis qerqSi an 

mis zedapirze iseTi formiT, xarisxiT da raode-

nobiT, rom arsebobs go ni vruli perspeqtivebi maTi 

ekonomikurad amosaRebad da gamosayeneblad samre-

wvelo an sxva miznebisaTvis [1, 2, 3, 4]. Mmineraluri 

resursebi moi cavs sxvadasxva Zvirfas da bazisur 

liTonebs, araliTonur mineralebs, samSeneblo qvebs, 

navTobs, gazs, naxSirs da mineralur wylebs. saqar-

Tve los mineraluri resursebis fondi Tanamedrove 

ekonomikuri midgomis Sesa bamisad  dayofilia naS-

romSi [5].

mineraluri resursebis koncentracias garkveul 

Semofarglul far To bze ewodeba maTi sabado. min-

eraluri sabadoebis Zebna-Ziebis pro duq tad iTv-

leba sabadoSi arsebuli resursebis raodenobisa 

da xari sxis Se fa seba. Eesaa Sefaseba da ara gazomva 

da amdenad ar SeiZleba velo doT did sizustes, 

aramed mxolod mecnierul miaxloebas. Aam miax-

loebis xarisxi ki icvleba sabadoebis bunebisa da 

misi kvlevisaTvis gaweuli in ves ticiebis mixedviT, 

romelic, Tavis mxriv, warimarTeba savaraudo dana-

xa rjebisa da Semosavlebis analizis safuZvelze. 

Mmagram resursebis xa risxi da sabadoebis ganla-

geba dafiqsiebulia bunebrivad, adamians Se uZ lia 

maTi codna da mopovebuli nedleulis xarisxis 

gaumjobeseba ga da  muSavebis Sedegad.

amdenad, dgeba sakiTxi maTi ekonomikuri vargi-

sianobis Sesaxeb am Ja mad arsebuli mopovebis, gada-

muSavebis da gamoyenebis teqnologiebis pirobebSi. 

Tu sabados xarisxi Zalze dabalia da ganlagebu-

lia mkacr garemo pirobebSi, aseve tyeebis, sakurTx-

evlebis, istoriul-kulturuli Zeglebis da qa-

laqebis zonebSi, MmaSin maT ewodebaT resursebi, 

romelTa mopoveba im periodisaTvis ekonomikurad 

gaumarTlebelia. PpiriqiT, Tu parametrebi xel-

sayrelia Tanamedrove ekonomikur da teqnikur-teq-

no lo giur pirobebSi, maSin maT maragebi ewodebaT 

da maTi mopoveba da gamo ye neba komerciulad momge-

biania.

amrigad, Sesabamisi kvleva-Zieba, pirvel rigSi, 

mniSvnelovan codnas gvaZlevs resursebis Sesaxeb. 

resursebi ekonomikurad xelsayreli gax deba, Tu 

gaumjobesdeba maTi mopovebis da gamoyenebis te-

qnologiebi, mox deba cvlilebebi garemos dacviT 

kanonmdeblobaSi da iarsebebs sabazro moTxovna.

aqedan gamomdinare, resursebi da maragebis 

nawili dakonservebulia mo mavalSi gamosayeneblad, 

rac gamarTlebulia imiT, rom isini araga na x le-

badia da momavalma Taobebmac unda isargeblon 

garkveulwilad bune bis am naboZebiT. swored amis 

gaTvaliswinebiT unda warimarTos maTi warmoeba, 

gadamuSaveba, eqsport-importi da moxmareba.

amasTan, mineraluri resursebis kvleva-Ziebi-

Ti da maragebis mo po ve bi Ti samuSaoebi gascda 

tradiciul sazRvrebs da daeqvemdebara mraval gan-

zomilebas. kerZod, am samuSaoebs ar aqvs ufleba 

ignorireba gaukeTos xal xis moTxovnebs, wylis, 

ekologiis, biomravalferovnebis dacvis saki Txebs, 

da amasTan, unda moxdes proeqtis ganxorcielebis 

Sedegad daza ra lebuli mosaxleobis reabilitacia.

mineraluri resursebis klasifikacia warmoebs 

maTi geologiuri gansazRvrulobisa da ekonomi-

kuri Rirebulebis safuZvelze. amasTan, rad gan 

klasifikacia aris ekonomikuri funqcia, igi unda 

imarTebodes saxel mwifos mxridan regulaciebze da 

saukeTeso praqtikaze day rdno biT. 

gamoyofen mineralur resursebs, romelTac aqvT 

potenciuri Rire buleba da arsebobs gonivruli 

perspeqtivebi maTi saboloo eko no mikuri amoRebi-

saTvis da maragebs, romlebsac aqvT realuri 

Rirebuleba da gamarTlebulia maTi amoReba eko-

nomikurad, teqnikurad, samarTlebrivad.

yofil sabWoTa sivrceSi maragad iTvleboda 

dedamiwis qerqSi arse bu li mineraluri resursis 

is raodenoba, romlis amoReba mocemul pi ro bebSi 

iyo SesaZlebeli. maragebis dasaTvlelad gamoiy-

eneboda e.w. ,,ge o logiur-ekonomikuri kondiciebi,“ 

romelTagan umTavresi iyo kom po ne n tis minimaluri 

Semcveloba, romlis safuZvelzec xorciel deboda 

mi wis qerqSi mineraluri resursebis sabadoebis 

Semofargvla. mxolod minima luri Semcvelobis 

zRvruli mniSvnelobis SemcirebiT SesaZ le be lia 

sa ba doSi maragebis zvavisebri gazrda madniani sxe-

ulis moculobis gadi de bis xarjze [5].  
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anglo-saqsuri ekonomikuri tradiciis Sesaba-

misad mineraluri re sur si warmoadgens zusti fa-

sobrivi gamoxatulebis mqone materialuri uZra vi 

qonebis Tavisebr formas, romelic SeiZleba gaiyidos, 

gaqira vdes, dagiravdes, gadaeces an miRebul iqnes mem-

kvidreobiT da a.S. pir veli da mTavari gaxlavT is, 

rom maragad ganixileba  mineraluri resu rsebis 

mxolod is raodenoba, romelic proeqtirebadi maRa-

ros konturSi mdebareobs da romlis amokrefac 

navaraudevia samTo proeqtiT. deda miwis qerqSi 

arsebuli sasargeblo wiaRiseulis masa resurss 

warmoa d gens, xolo masSi gavrcelebuli sasargeblo 

komponentis raodenoba in ve n tars [5].

sabWouri sistemis garda msoflioSi cnobilia 

maragebis ramdenime klasifikacia:

1. gaeros maragebis CarCo klasifikacia, romelic 

gamoiyeneba mxolod qveynebis SedarebiTi 

analizisaTvis;

2. mTliani maragebis saerTaSoriso angariSebis 

standartebis komi te tis kodeqsi (CRISCO);
3. avstraliis samTo-metalurgiuli institutis, 

avstraliis geomecni ere baTa institutisa da 

avstraliis mineralTa sabWos erTiani mi ne-

raluri maragebis komitetis kodeqsi. The 
Joint Ore Reserves Committee of the Australian 
Institute of Mining and Metallurgy, Australian 
Institute of Geoscientists and Minerals Council 
of Australia ( JORC) Code [2, 5, 7].

aseve kanadis samTo, metalurgiuli da navTobis 

institutis  (CIM)M  kodeqsi da samxreT afrikis 
kodeqsi mineraluri resursebisa da mineraluri 

maragebis moxsenebisaTvis  (SAMPEC). cnobilia 

sxva kodeqsebic [2, 5, 7].

zemoT CamoTvlili saklasifikacio sisteme-

bidan dRes yvelaze far Tod (maT Soris saqarT-

veloSic) gamoiyeneba JORC-is  kodeqsi, romelic 

Seiqmna 1971 wels da 18 weli dasWirda madnis 

maragebis saklasifikacio sis temis Sesaqmnelad. igi 

amoqmedda 1989 wels da gaxda bevri qveynis mi ne-

raluri resursebisa da maragebis saklasifikaqcio 

sistemis safuZ ve li.

am kodeqsis Tanaxmad, sajaro angariSebi miner-

alur resursebze da madnis maragebze unda iyos: 

gamWvirvale, arsebiTi da kompetenturi.

gamWvirvaloba gamWvirvaloba moiTxovs, rom angariSma mkiTx-

veli unda uzrunvel yos sakmarisi, sufTa, araoraz-

rovani da utyuari informaciiT.

arsebiToba arsebiToba gulisxmobs imas, rom angariSi 

unda moicavdes srul in fo rmacias mineralizaci-

is Sesaxeb, romelsac investorebi da maTi pro-

fe sionali mrCevelebi moiTxoven dasabuTebuli 

gadawyvetilebis misa Re bad.

kompetenturobis kompetenturobis principi moiTxovs, rom anga-

riSi eyrdnobodes Sesabamisi kvlifikaciis, pasux-

ismgeblobisa da gamocdilebis mqone piris Sromas, 

romelic unda akmayofilebdes profesionaluri 

eTikis da qcevis normebs (kompetenturi piri).

kodeqsi gamoiyeneba yvela myar sasargeblo wia-

RiseulTan mima rTe baSi almasebis, sxva Zvirfasi 

qvebis, aramadneuli sasargeblo wiaRi se ulis da 

naxSiris CaTvliT, romelTa mixedviT avstraliis 

fasiani qaRa l debis da axali zelandiis safondo 

(sasaqonlo) birJebi moiTxoven saja ro angariSgebas 

daZiebaze, mineralur resursebze da madnis mara-

gebze.

sajaro anagariSis  Sedgena geologiur-saZie-

bo obieqtebze, dazvervis Sedegebze, mineralur 

resursebze an madnis maragebze Sedis kompaniis pa-

suxismgeblobis sferoSi, romelic moqmedebs direq-

torTa sabWos saxeliT.

kompetenturi piri samTomompovebel dargSi 

aris avstraliis samTo saZiebo da metalurgiis in-

stitutis an avstraliis geologiisa da geo fizikis 

institutis wevri an profesiuli organoebis mier 

aRiarebuli  rogorc es JORC-is komitetis da 
avstraliis birJis vebgverdze miTi Te bu li. Oorive 

organizaciaSi moqmedebs disciplinaruli sasjeli 

– wev ro bis SeCereba an specialistis garicxva or-

ganizaciiis wevrobidan.

kompetentur pirs unda hqondes minimum 5 wliani 

muSaobis gamo cdi leba mineralizaciis  an sabadoe-

bis gansaxilveli tipebis mixedviT da saqmianobis 

sferoSi, sadac es piri iricxeba. Tu kompetentur 

pirs eva leba dazvervis Sedegebze dokumentaciis 

momzadeba, mas unda hqondes Sesa bamisi gamocdileba 

Ziebis dargSi, Tu mis funqciebSi Sedis mine ra luri 

resursebis Sefaseba, mas unda hqondes Sesabamisi 

gamocdileba mi ne  raluri resursebis Sefasebasa da 

gadafasebaSi. xolo Tu mis saq mianobaSi Sedis mad-

nis maragebis Sefaseba an xelmZRvanelobs am saqmes, 

maSin mas unda hqondes Sesabamisi gamocdileba mad-

nis maragebis Sefa sebis, gadafasebis da ekonomikuri 

efeqturobis analizis sferoSi.

mineralur resursebze angariSSi miTiTebulia 

am resursebis adgi lmdebareoba, masalis raodenoba, 

sasargeblo komponentis Semcveloba, madnis sxeu-

lis uwyvetoba da sxva geologiuri maxasiaTeblebi, 

romlebic Seswavlilia, Sefasebulia an interpre-

tirebulia konkretuli geolo gi uri monacemebis 

da codnis safuZvelze sinjebis aRebis CaTvliT.

geologiuri monacemebis utyuarobis zrdis 

wesiT mineraluri re sur sebi iyofa prognozul 

(savaraudo), miTiTebul da gazomil minera lur 

resursebad.

prognozuli mineraluri resursebi prognozuli mineraluri resursebi mineral-

uri resursebis nawilia, romlis raodenoba da 

sasargebelo komponentis Semcveloba Sefasebulia 

SezRuduli geologiuri monacemebis safuZvelze 

(utyuarobis dabali doniT). geologiuri monace-

mebi sakmarisia imisaTvis, rom vivaraudoT, magram 

ar SevamowmoT geologiuri uwyvetoba da sasarge-

blo komponen te bis Semcvelobis (xarisxis) uwyve-

toba. igi eyrdnoba dazvervas, mosin jvas da sinjebis 

analizs, romlebic aRebulia Sesabamisi teqnikiT da 

me To de biT iseT wertilebSi, rogoricaa: gaSiSvle-

bebi, tranSeebi, Sur febi, miwis qveSa gamonamuSevrebi 
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da WaburRilebi. Pprognozul mineralur re sur-

sebs aqvT utyuarobis dabali done da amis gamo 

SeuZlebeblia maTi gadayvana madnis maragebSi.  amas-

Tan SeiZleba  sakmarisi rwmeniT vivara u doT, rom 

daZiebisas maTi nawili gadayvanili iqneba miTiTe-

bul minera lur resursebSi.

miTiTebuli mineraluri resursebi miTiTebuli mineraluri resursebi mineraluri  

resursebis is nawilia, romlisTvisac masalis ra-

odenoba da sasargeblo komponentis Semcveloba, 

simkvrive, forma da fizikuri maxasiaTeblebi 

Sefasebulia im utyuarobiT, rac sakmarisia samTo 

samuSaoebis dagegmvisa da sabadoebis damuSavebis 

ekonomikuri efeqturobis Sefasebisas. miRebulia 

sakmaod detaluri da saimedo Ziebis,  mosinjvis 

da sinjebis analizis safuZ vel ze, romlebic aRe-

bulia Sesabamisi meTodebiT iseT wertilebSi, ro-

goricaa gamosasvlelebi miwis zedapirze, tranSeebi, 

Surfebi, miwisqveSa gamonamuSevrebi da WaburRilebi, 

da sakmarisia imisaTvis, rom gakeTdes da S veba ge-

ologiur uwyvetobaze da sasargeblo komponentis 

Semcvelobis (xarisxis) uwyvetobaze. dakvirvebis 

wertilebs Soris, romlebSic xor ci el deba mona-

cemTa Segroveba da mosinjva, miTiTebuli mineral-

uri resur sebi SeiZleba gadayvanili iqnes madnis 

Sesabamis maragebSi.

zogadad, resursebis maragebSi gadasayvanad 

gamoiyeneba e.w. sxva dasxva mamodificirebeli (e.w. 

,,Semasworebeli“) koeficientebi, romlebic moicavs 

samTo-geologiur, metalurgiul, ekonomikur, gare-

mos, marke ti ngul, samarTlebriv, politikur da so-

cialur faqtorebs.

metalurgiuli faqtori gulisxmobs informa-

ciis dawvrilebiT cod nas laboratoriebis mier 

miwodebuli informaciis akuratulobis Sesa-

mowmeblad, radganac madnis maragebi aris bankebi-

saTvis misaRebi. rode sac sabados miniWebuli aqvs 

maragebis statusi, is ukve ekonomikuri erTeulia 

da aqtivia, romlis bazazec xdeba sesxebis da fa-

siani qaRal debis gacema maragebis amosaRebad saim-

edo mogebiT.

gazomil mineralur resursebSigazomil mineralur resursebSi masalis ra-

odenoba da sasargeblo komponentebis Semcveloba, 

madnis sxeulis simkvrive, forma da fizikuri maxa-

siaTeblebi Sefasebulia utyuarobiT, romelic sak-

marisia mamodi fi cirebeli faqtorebis gamoyenebi-

saTvis samTo samuSaoebis detalurad  dagegmvisa 

da sabados damuSavebis ekonomikuri efeqturobis 

sabolood SefasebisaTvis. geologiuri monacemebi 

miRebulia iseTive meTodebiT da adgilebSi, rogorc 

miTiTebuli mineraluri resursebis dros. 

sxvadasxva mamodificirebel faqtorebSi maRali 

darwmunebis mixe dviT isini SeiZleba gadayvanili 

iqnes dadasturebul maragebSi, xolo zogierT faq-

torSi gaurkvevlobisas – savaraudo maragebSi. 

saer Tod ar gadaiyvaneba zogierT mamodificirebel 

faqtorSi darwmunebis dabali donisas, an magali-

Tad, mTelanebis gamoRebis gegmebis ararsebobisas 

ma Ra  roSi an karieris ekonomikurad dasabuTebuli 

sazRvrebis miRma damu Savebisas.

mineraluri sxeulis geologiuri uwyvetobis 

da sasargeblo kom po ne ntis Semcvelobis uwyve-

tobis Sefasebisas SerCeuli  kiduri Sem cve lo -

ba resursebis klasifikaciisas unda iyos realuri 

da iTva lis wi neb des mineralizaciis tips da samTo 

samuSaoebis ganviTarebis da gamdi d re bis savaraudo 

variantebs.

mineraluri resursebis Sefasebisas ar gamoiy-mineraluri resursebis Sefasebisas ar gamoiy-

eneba sityva ,,madani“, ,,maragebi“, ramdenadac es ter-eneba sityva ,,madani“, ,,maragebi“, ramdenadac es ter-

minebi gulisxmobs sabados damuSavebis teqnikur minebi gulisxmobs sabados damuSavebis teqnikur 

ganxorcielebas da ekonomikur mizanSewonilobas ganxorcielebas da ekonomikur mizanSewonilobas 

Sesabamisi mamodificirebeli faqtorebis gaTval-Sesabamisi mamodificirebeli faqtorebis gaTval-

iswinebiT. Tu gadafaseba aCvenebs, rom madnis marage-iswinebiT. Tu gadafaseba aCvenebs, rom madnis marage-

bi aRar aris efeqturi dasamuSaveblad, isini gada-bi aRar aris efeqturi dasamuSaveblad, isini gada-

kva li ficirdeba mineralur resursad.kva li ficirdeba mineralur resursad.

madnis maragebi – esaa gazomili da/an miTiTe-

buli mineraluri resu r sebis ekonomikurad momge-

biani amosaRebi nawili wiaRiseulis mopovebis an 

sasargeblo komponentis amokrefisas gaRaribebi-

sa da dana kargebis SesaZlo raodenobis gaTval-

iswinebiT da ganisazRvreba saWiro ebis mixe d viT 

winaswari kvlevis-Pre-Feasibility Study an Feasibility 
Study -is doneze da ma mo dificirebeli faqtorebis 

gaTvaliswinebiT. aseTi kvle vebi gviCvenebs, rom an-

gariSebis momzadebis dros misi amoReba dasabu-

Tebulia gonivru lad.

winaswari kvleva aris samTo proeqtis komple-

qsuri gamokvlevis ram denime varianti teqnikur 

ganxorcielebaze da ekonomikur mizan Sewoni lo-

baze. igi moicavs finansur analizs mamodificer-

ebeli faqtorebis dasa bu Tebuli daSvebis safuZ-

velze, romelic sakmarisia imisaTvis,  rom kom-

pe tenturma pirma SeZlos gansazRvros angariSis 

momzadebis momenti sa Tvis resursebis mTlianad an 

ra nawilis gadayvana SeiZleba madnis maragebSi. am 

dros saWiroa yvela mamodificirebeli faqtoris, 

gansa ku T rebiT ki garemosa da socialur-ekonomi-

kuri faqtoris detaluri Se fa seba.

Feasibility Study aris maragebis amoRebis samTo 
proeqtis SerCeuli va rian tis teqnikur-ekonomi-

kuri gamokvleva, romelic moicavs mamodi fi ci-

rebeli faqtorebis saTanado doniT detalizacias 

da dawvrilebiT safi nan so analizs. Mmizani imaSia, 

rom angariSis momzadebis momentisaTvis ma ra gebis 

amoReba ekonomikurad mizanSewonili unda iyos. 

Kkvlevis Sede gebi SeiZleba iyos imis garantia, rom 

proeqtis iniciatoris an safinanso institutis 

mier iqnas miRebuli saboloo gadawyvetileba – 

gagrZeldes muSaoba an ganxorcieldes proeqtis 

damuSavebis saboloo dafinanseba.

madnis albaTuri maragebi madnis albaTuri maragebi aris miTiTebu-

li da zogierT pirobebSi ga zomili mineraluri 

resursebis ekonomikurad amosaRebi nawili mamodi-

ficirebel faqtorebSi saTanado rwmunebulebisas.

madnis dadasturebuli maragebi aris gazomili 

mineraluri re sur se bis nawili, romelic gulisx-

mobs mamodificirebel faqtorebSi maRal rwmenas.
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JORC-is kodeqsi aseve gamoiyeneba sasargeblo 

komponentis poten ci uri ekonomikuri Semcvelobis 

masalebis Sesaxeb angariSebSic. eseni SeiZ leba iyos 

miwisqveSa gamomuSavebuli sivrcis amosavsebi ma-

sala, nar Cenebi, mTelanebi, Raribi madnebi, nayarebi-

sa da kudebis sawyo bebi, rode sac arsebobs maTi 

amoRebis ekonomikuri mizanSewonilobis gonivruli 

perspeqtivebi. kodeqsSi moTxovnebi naxSiris mimarT 

igivea, rac sxva mine ralur-sanedleulo saqonlis 

mimarT, magram aq ,,minerali“ icvleba terminiT ,,nax-

Siri“, xolo komponentis Semcveloba – terminiT 

,,xarisxi“.

almasebze da sxva Zvirfasi qvebis Sesaxeb almasebze da sxva Zvirfasi qvebis Sesaxeb 

moTxovnebi sajaro angariSebis mizniT, ZiriTadad moTxovnebi sajaro angariSebis mizniT, ZiriTadad 

igivea, rac sxva mineralur-sanedleulo saqonlis igivea, rac sxva mineralur-sanedleulo saqonlis 

mimarT, magram aq termini ,,minerali“ icvleba ,,al-mimarT, magram aq termini ,,minerali“ icvleba ,,al-

masiT“ da ,,sasargeblo komponentis Semcveloba“ – masiT“ da ,,sasargeblo komponentis Semcveloba“ – 

,,almasis SemcvelobiTa da RirebulebiT“. almasis ,,almasis SemcvelobiTa da RirebulebiT“. almasis 

sabados rigi maxasiaTeblebi gansxvavdeba liTon-sabados rigi maxasiaTeblebi gansxvavdeba liTon-

uri madnis an naxSiris tipuri sabadoebis maxa-uri madnis an naxSiris tipuri sabadoebis maxa-

siaTeblebisagan. Cveulebriv es gansxvaveba gamoix-siaTeblebisagan. Cveulebriv es gansxvaveba gamoix-

ateba almasis dabal SemcvelobaSi da pirveladi ateba almasis dabal SemcvelobaSi da pirveladi 

da qviSrobuli sabadoebis variaciulobaSi almasis da qviSrobuli sabadoebis variaciulobaSi almasis 

CawolaSi nawilakebis saxiT, maTi resursebis da CawolaSi nawilakebis saxiT, maTi resursebis da 

maragebis Sefasebis specifikur moTxovnebSi, sirTu-maragebis Sefasebis specifikur moTxovnebSi, sirTu-

leebsa da ganusazRvrelobebSi.leebsa da ganusazRvrelobebSi.

am kodeqsis mixedviT aramadneul sasarge-

blo wiaRiseulSi igu lis xmeba iseTi sanedleu-

lo saqoneli, rogoricaa kaolini, fosfati, kirqva, 

Talki da a.S.

rac Seexeba navTobs da gazs, aqac sabazro 

ekonimikaze gadasvlam ga napiroba Zireuli cvli-

lebebis Setana sasargeblo wiaRiseulis saba do-

ebis Sefasebasa da maTi maragebis klasifikaciaSi 

msoflioSi aprobi rebuli Tanamedrove midgomebis 

safuZvelze.

dReisaTvis farTod aris danergili navTobisa 

da gazis maragebis Sefasebis saerTaSoriso siste-

ma, romelic eyrdnoba msoflio menavTobe Ta kon-

gresis (WPC), menavTobe inJinerTa sazogadoebis  
(SPE), amerikis me nav Tobe geologTa asociaciis 

(AAPG) da navTobisa da gazis Semfa se bel iniJin-
erTa sazogadoebis (SPEE) mier SemuSavebul stan-
dartebs. saqarTve loSi moqmedi ,,navTobisa da gazis 

operaciebis warmoebis mareguli re beli erovnuli 

wesebis“ Tanaxmad amJamad saqarTveloSi moqmedebs 

nav To bisa da gazis maragebis gamoTvlis es saerTa-

Soriso klasifikacia, rom lis Tanaxmadac sami saxis 

maragebi gamoiyofa.

,,dadasturebuli maragebi“ – niSnavs navTo-

bisa da gazis im rao de no bas, romelic, Tanaxmad 

geosamecniero da sainJinro monacemTa analizisa, 

SeiZleba Sefasdes gonieri garkveulobiT, rom aris 

komerciulad amoRebadi, mocemuli TariRidan daw-

yebuli momavalSi, aRmoCenili budo be bidan gansaz-

Rvruli ekonomikuri viTarebis, saoperacio meTo-

debisa da saxelmwifo regulirebis pirobebSi, Tu 

gamoiyeneba Sefasebis determini s tuli meTodebi. 

termini ,,gonieri garkveulobis“ qveS igulisxmeba 

rwme nis maRali xarisxi, rom Sefasebuli moculo-

bebi (1P) amoRebuli iqneba. Tu gamoiyeneba alba-

Tobis Teoriaze dafuZnebuli Sefasebis meTodebi, 

unda iyos aranakleb 90%-iani albaToba imisa, rom 

amoRebuli raodenoba iqneba toli an gadaaWarbebs 

1P Sefasebas.
,,savaraudo maragebi“ niSnavs navTobisa da gazis 

im damatebiT mara gebs, romelTaTvisac geosamecniero 

da sainJinro monacemTa analizi aCve nebs, rom maTi 

amoReba naklebad SesaZlebelia vidre dadasture-

buli ma ra  gebisa, magram metad SesaZlebeli, vidre 

SesaZlo maragebisa. aseve erT nairad SesaZlebelia, 

rom realurad darCenili amoRebadi rao de nobebi 

iqneba meti an naklebi Sefasebuli dadasturebuli 

da savaraudo mara gebis jamze (2P). rodesac gamoi-
yeneba albaTobis Teoriaze dafu Znebuli Sefasebis 

meTodebi, unda iyos 50 %-iani albaToba imisa, rom 

rea lurad amoRebuli raodenobebi iqneba toli an 

gadaaWarbebs 2P Sefasebas.
,,SesaZlo maragebi“ niSnavs navTobisa da gazis 

im damatebiT ma ra gebs, romelTaTvisac geosamecnie-

ro da sainJinro monacemTa analizi uC ve nebs, rom 

maTi amoReba naklebad SesaZlebelia, vidre savarau-

do mara gebisa. proeqtis farglebSi sabadoTa sab-

olood amoRebad mTlian raodenobebs aqvs naklebi 

Sansi gadaaWarbos dadasturebuli, savaraudo da 

SesaZlo maragebis jams (3P), romelic aris opti-

misturi Sefasebis sce na ris ekvivalenturi. rode-

sac gamoiyeneba albaTobis Teoriaze dafu Znebuli 

Sefasebis meTodebi, unda iyos aranakleb 10%-iani 

albaToba imisa, rom realurad amoRebuli raode-

nobebi iqneba toli an gada aWa rbebs 3P  Sefasebas.
operatorma navTobisa da gazis operaciebis 

dawyebidan da Semdgom yvela etapze, mniSvnelovani 

axali geologiur-teqnikuri, ekonomikuri da sxva 

saxis monacemebis mopovebis Semdeg sistematurad 

unda awarmoos navTobisa da gazis resursebis 

Sefaseba da aRricxva zemoT xsenebuli stand-

artebis safuZvelze.

resursebis wliuri angariSi unda Seicavdes 

maragebis, pirobiTi da perspeqtiuli resursebis 

gamoTvlil raodenobebs, unda asaxavdes resu rsebis 

raodenobebis yvela cvlilebas saangariSo wlis 

ganmavlobaSi.

angariSi unda Sedgebodes sakmarisi moculo-

bis teqsturi, cxriluri da grafikuli masalebisa-

gan, raTa uzrunvelyofili iqnas swori da na Te li 

warmodgenis Seqmna TiToeuli ganxiluli obieqtis 

(sabado, aRmoCena, saZiebo struqtura) geologiuri 

agebulebis da Sefasebuli resursuli potencialis 

Sesaxeb.

cnobilia, rom aSS-sa da sxva qveynebSi momuSave 

amerikuli nav Tob kompaniebis angariSebs navTobisa da 

gazis maragebze ganagebs aSS-s fasi ani qaRaldebisa 

da birJebis komisia, romlis funqciebSi Sedis dadas-

tu re buli maragebis registracia da ganacxadebis 

miReba-ganxilva fasiani qaRal debis gamoSvebaze. am 
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komisiis wesebis Tanaxmad aRricxvas eqvem de ba re ba 

navTobisa da gazis mxolod dadasturebuli maragebi 

anu nedli nav Tobis, bunebrivi gazis da Txevadi bune-

brivi gazis saangariSo rao denoba, romelic geolo-

giuri da inJinruli monacemebis safuZvelze SeiZ-

leba dasabuTebulad CaiTvalos amosaRebad uaxloes 

periodSiDan arse bul ekonomikur da saeqsploatacio 

pirobebSi [9]. maragebis aRricxvis axali klasifika-

cia realur warmodgenas iZleva naxSirwyalbadebis 

da Ziebuli maragebis raodenobaze, da Sesabamisad, mop-

ovebis saTanado mara gebiT uzrunvelyofaze, resur-

suli bazis xarisxobriv maCveneblebze da sabadoebis 

sxvadasxva ekonomikur mniSvnelobaze, romlebic xas-

iaTdeba aTvisebis gansxvavebuli samTo-geologiuri 

da geografiul-ekonomikuri pirobebiT.

am klasifikaciiT maragebis daTvla-Sefaseba 

gansakuTrebiT mni Svne lovania potenciuri Tu mo-

cxrili1cxrili1

navTobisa da gazis maragebi da resursebi 2016 wlis 1 ianvris mdgomareobiTnavTobisa da gazis maragebi da resursebi 2016 wlis 1 ianvris mdgomareobiT

daZiebuli samrewvelo daZiebuli samrewvelo 

kategoriebikategoriebi

1. navTobi: mopovebadi

maragebi, mln t

1P – 1,614 2P – 5,384 3P – 24,875

Ggaxsnili samrewvelo Ggaxsnili samrewvelo 

kategoriebikategoriebi

araamoRebadi pirobiTi resursebi

kategoriebi

1C – 15,854 2C-78,935 3C – 268,102

dauZiebelidauZiebeli

kategoriebikategoriebi

perspeqtiuli resursebi

dabali 

Sefaseba

158,684

saukeTeso

Sefaseba

910,3916

maRali 

Sefaseba

4486,325

daZiebuli samrewvelo daZiebuli samrewvelo 

kategoriebikategoriebi

2. navTobSi gaxsnili gazi, mln m3

maragebi

1P-56,089 2P  – 224,623 3P  – 165,934
pirobiTi resursebi

daZiebuli naxevrad daZiebuli naxevrad 

samrewvelo kategoriebisamrewvelo kategoriebi
1C – 5,492 2C – 9,399 3C – 16,772

daZiebuli kategoriebidaZiebuli kategoriebi

Pperspeqtiuli resursebi

dabali Sefaseba

3017,738

saukeTeso

Sefaseba

8679,82

maRali Sefaseba

22454

daZiebuli daZiebuli 

samrewvelo samrewvelo 

kategoriebikategoriebi

3. Tavisufali gazi, mln m3

maragebi

1P – 303,825 2P – 382,693 3P –699,625 

daZiebuli naxevrad daZiebuli naxevrad 

samrewvelosamrewvelo

pirobiTi resursebi

kategoriebi

2C – 13750

dauZiebelidauZiebeli

kategoriebikategoriebi

perspeqtiuli resursebi

dabali Sefaseba

86278,32

saukeTeso

Sefaseba

207934,43

maRali Sefaseba

312059,3

qmedi investorebisaTvis, bankebisaTvis, aqcio ne-

rebisaTvis da navTobisa da gazis mopovebis dagegm-

vasTan dakavSi re buli specialistebisaTvis.

rac Seexaba navTobisa da gazis resursebs, igi 

,,wesebis“ Tanaxmad gulisxmobs naxSirwyalbadebis 

mTlian raodenobas, romelic bunebrivad warmoiqmneba 

dedamiwis qerqSi, miuxedavad imisa, isini aRmoCenilia 

Tu jer ar aris aRmoCenili (amoRebadia Tu araa 

amoRebadi), plus maTi ukve mo povebuli raodenoba – 

igi moicavs naxSirwyalbadebis yvela tips, miuxedavad 

imisa, isini im momentisaTvis miCneulia ,,tradici-

ulad“ Tu ,,ara tradiciulad“. am ukanasknelSi igu-

lisxmeba ,,qviSrobis navTobi“, aseve fiqlis navTobi 

da gazi, naxSiridan miRebuli navTobi da sxv.

saqarTvelos navTobisa da gazis maragebi da 

resursebi 2016 wlis 1 ianvris mdgomareobiT mocemu-

lia cxrilSi 1A (navTobi – mln t.; gazi – mln m³).
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,,perspeqtiuli resursebi“,,perspeqtiuli resursebi“ niSnavs navTobi- niSnavs navTobi-

sa da gazis im Sefasebul raodenobas mocemuli sa da gazis im Sefasebul raodenobas mocemuli 

TariRisaTvis, romelic moiazreba rogorc poten-TariRisaTvis, romelic moiazreba rogorc poten-

ciurad amoRebadi Kjer araRmoCenili budobidan ciurad amoRebadi Kjer araRmoCenili budobidan 

damuSavebis momavali pro eqtebis ganxorcielebis damuSavebis momavali pro eqtebis ganxorcielebis 

gziT.gziT.

,,pirobiTi“,,pirobiTi“ resursebi niSnavs navTobi- resursebi niSnavs navTobi-

sa da gazis im Sefasebul rao denobas mocemuli sa da gazis im Sefasebul rao denobas mocemuli 

TariRisaTvis,romelic moiazreba rogorc poten-TariRisaTvis,romelic moiazreba rogorc poten-

ci urad amoRebadi ukve aRmoCenili budobidan da-ci urad amoRebadi ukve aRmoCenili budobidan da-

muSavebis proeqtebis gan xo r cielebis gziT. Mmagram muSavebis proeqtebis gan xo r cielebis gziT. Mmagram 

es ukanaskneli ar ganixileba mocemul peri odSi es ukanaskneli ar ganixileba mocemul peri odSi 

komerciulad saintereso erTi an ori gauTvalis-komerciulad saintereso erTi an ori gauTvalis-

winebeli gare mo ebis gamo.winebeli gare mo ebis gamo.

maragebis Sefasebis ekonomikur maCveneblad maragebis Sefasebis ekonomikur maCveneblad 

ZiriTadad miRebulia kargad cnobili kriteri-ZiriTadad miRebulia kargad cnobili kriteri-

umi – diskontirebuli wminda Semosavali, romelic umi – diskontirebuli wminda Semosavali, romelic 

sabados (budobis) damuSavebis mTel periodSi unda sabados (budobis) damuSavebis mTel periodSi unda 

iyos, rogorc minimum nulze meti. rac meti iqneba iyos, rogorc minimum nulze meti. rac meti iqneba 

es sidide, miT ufro ekonomikurad efeqturi iqneba es sidide, miT ufro ekonomikurad efeqturi iqneba 

ama Tu im sabados maragebis amoReba [10].ama Tu im sabados maragebis amoReba [10].

amrigad, saqarTvelos nebismier sabadoze arsebu-amrigad, saqarTvelos nebismier sabadoze arsebu-

li sasargeblo wiaRiseulis resursebi da maragebi li sasargeblo wiaRiseulis resursebi da maragebi 

Sefasebuli da daTvlili unda iqnes am saerTaSor-Sefasebuli da daTvlili unda iqnes am saerTaSor-

iso klasifikaciebis safuZvelze, raTa maT miiRon iso klasifikaciebis safuZvelze, raTa maT miiRon 

saer Ta Soriso aRiareba, gaumjobesdes sainvesticio saer Ta Soriso aRiareba, gaumjobesdes sainvesticio 

garemo da movizi doT po te n  ciuri ucxouri Tu sa-garemo da movizi doT po te n  ciuri ucxouri Tu sa-

mamulo investiciebi maT asaTviseblad. investo-mamulo investiciebi maT asaTviseblad. investo-

rebisTvis aucilebelia icodnen ra teqnologiebi, rebisTvis aucilebelia icodnen ra teqnologiebi, 

teqnikuri saSualebebi da realuri SesaZleblobebi teqnikuri saSualebebi da realuri SesaZleblobebi 

arsebobs, raTa wiaRSi arsebuli maragebis mopoveba arsebobs, raTa wiaRSi arsebuli maragebis mopoveba 

maTTvis iyos komerciulad momgebiani.maTTvis iyos komerciulad momgebiani.
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ТАБАТАДЗЕ Г. П., ЛОБЖАНИДЗЕ Г. З.,   
ТАТИШВИЛИ Г. Т., ЛИПАРТИЯ Т. Ю.
КЛАССИФИКАЦИЯ МИНЕРАЛЬНЫХ 
РЕСУРСОВ И ЗАПАСОВ  

Рассмотрены геологическая и экономическая 
сущности минеральных ресурсов и запасов полезных 
ископаемых. Отмечено, что в современной 
глобальной эконо ми ке полезные ископаемые де-
ля тся на минеральные ресурсы, которые имеют 
потен циа л ную стоимость и сущес твуют разумные 
перспективы их извлечения, и на запасы, кото рые 
имеют реальную сто имость и их добыча оправдана с 
точки зрения технико-тех но логических, экономи че-
с ких, экологических, юридических, маркетинговых 
и со ци альных факторов. По отдельности проа-
нализирована современная международная клас си-
фи ка ция твердых минеральных ресурсов и запасов, 
и классификация, при ме ня е мая в настоящее время 
в нефтяной и газовой отрасли, которая необхлдима 
для дей с твую щих в стране  иностранных и по-
тенциальных инвесторов, для принятия со от-
ветствующих инвестиционных решений.

TABATADZE G., LOBJANIDZE G., TATISHVILI G.,TABATADZE G., LOBJANIDZE G., TATISHVILI G.,
LIPARTIA T..LIPARTIA T..
CLASSIFICATION OF MINERAL RESOURCES AND CLASSIFICATION OF MINERAL RESOURCES AND 
RESERVES RESERVES 

In this article it is considered the geologic and eco-In this article it is considered the geologic and eco-
nomic essence of mineral resources and reserves. It is nomic essence of mineral resources and reserves. It is 
underlined, that in today’s global economy is differed underlined, that in today’s global economy is differed 
mineral resources, which has potential value and ex-mineral resources, which has potential value and ex-
ists reasonable prospects of their eventually extraction ists reasonable prospects of their eventually extraction 
and reserves, which has the real value and justified and reserves, which has the real value and justified 
their extraction by technical, economical, ecological, their extraction by technical, economical, ecological, 
juridical and social points of view.  It is analyzed sepa-juridical and social points of view.  It is analyzed sepa-
rately modern classification of resources and reserves rately modern classification of resources and reserves 
of social minerals, as well as of oil and gas, in the con-of social minerals, as well as of oil and gas, in the con-
dition of Georgia, which is inevitable for operational dition of Georgia, which is inevitable for operational 
and potential investors to make the corresponding and potential investors to make the corresponding 
decisions.decisions.
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sof. rusTavTan, saderivacio gvirabi gadakveTs 

TrialeTis qeds misi ukiduresi dasavleTi dabo-

loebis zonaSi, xolo hesis Senoba ganlagdeba md. 

mtkvris marjvena napirze, sof. sayuneTTan.

„mtkvari hesis“ hidrokvanZis nagebobebis gan-

lagebis raionSi mTavari wylis arteria aris md. 

mtkvari. saproeqto teritoriis farglebSi mas 

gaaCnia 4 patara Senakadi, romelTagan ori maTgani 

Camoedineba TrialeTis qedis samxreT kalTidan, sof. 

rusTavTan axlos, xolo danarCeni ori Camoedineba 

imave qedis Crdilo kalTidan sof. sayuneTTan.

Seswavlili teritoria geologiuradgeologiurad agebu-

lia Sua da zeda eocenuri vulkanogenur-danale-

qi qanebiT [5]. es qanebi gamokvleul teritori-

aze warmodgenilia tufobreqCiebiTa da  Sreebrivi 

tufogenuri wyebebiT. zeda eoceni warmodgenil-

ia Tixian-qviSiani faciesiT. liTologiuri niS-

niT wyebebSi wamyvan rols asrulebs qviSaqvebi, 

tufebi, argilitebi, andezitebi da andezituri 

Sedgenilobis breqCiebi. SedarebiT sqelSreebrivia 

tufebi, breqCiebi da andezitebi. saSualoSreebriv-

ia qviSaqvebi, xolo argilitebis dastebis sisqe 

meryeobs TxelSreebrividan sqelSreebrivamde. sx-

vadasxva liTologiuri elementebis zogierTi 

dasta masiuria. danaleqi qanebi zogan gakveTilia 

teSenitebis da diabazebis intruziuli sxeulebiT.

hidrogeologiurihidrogeologiuri TvalsazrisiT yvelaze wy-

aluxvia md. mtkvris xeobis Ziris aluviuri ken-

Wnari, sadac unda ganlagdes wyalsacavi da kaSxa-

li. gruntis wylebis kvebis wyaros aq ZiriTadad 

warmoadgens mdinare. aluviuri naleqebis qvemoT 

mdebare kldovani qanebic agreTve wyalSemcvelni 

arian. mcired wyalSemcveli arian kldovani qa-

nebi, romlebic ageben TrialeTis qeds gvirabis 

ganlagebis zonaSi. masivSi napralovani wylebis 

kveba xdeba atmosferuli naleqebiT [1]. miwisqveSa 

wylebis gantvirTva md. mtkvris doneze (anu adgi-

lobrivi eroziuli bazisis doneze), mimdinareobs 

masivSi arsebuli napralTa sistemebis saSualebiT. 

SedarebiT maRali wyalgamtarobiT xasiaTdeba an-

dezitebis, qviSaqvebis, tufebis da breqCiebis daste-

bi da fenebi, xolo ufro dabali wyalgamtaro-

biT _ argilitebi. gvirabis gayvanisas, sangrevSi 

wylis Semodinebas Zlieri wveTisa da wyvetili 

Wavlebis saxiT, SeiZleba adgili hqondes gvirabis 

im monakveTebze, sadac igi agebulia kargad wyalgam-

tari qanebiT da teqtonikuri rRvevebis zonaSi, sa-

dac momatebuli napralianobaa. savaraudod, wylis 

Semodinebas Zlieri wveTis saxiT SeiZleba adgili 

hqondes TrialeTis qedis Txemis zonaSi, sadac ma-

sivi agebulia SedarebiT wyalgamtari qanebiT da 

gvirabi ganlagebulia ufro met siRrmeze. sust 

statiaSi ganxilulia axalcixis da aspinZis statiaSi ganxilulia axalcixis da aspinZis 

raionSi mSenebare hidroteqnikuri kompleqsis sain-raionSi mSenebare hidroteqnikuri kompleqsis sain-

Jinro-geologiuri pirobebis Sefasebis zogierTi Jinro-geologiuri pirobebis Sefasebis zogierTi 

sakiTxi. qveynis socialur-ekonomikuri ganviTa-sakiTxi. qveynis socialur-ekonomikuri ganviTa-

rebisTvis  erT-erTi mniSvnelovani pirobaa  arse-rebisTvis  erT-erTi mniSvnelovani pirobaa  arse-

buli energetikuli potencialis swori gamoyeneba, buli energetikuli potencialis swori gamoyeneba, 

ris gamoc aucilebeli xdeba perspeqtiuli hidro-ris gamoc aucilebeli xdeba perspeqtiuli hidro-

resursebis aTviseba da maTi gonivruli marTva en-resursebis aTviseba da maTi gonivruli marTva en-

ergetikuli TvalsazrisiT. hesebis mSeneblobiT da ergetikuli TvalsazrisiT. hesebis mSeneblobiT da 

SemdgomSi eqspluataciisas mosalodnelia garemoze SemdgomSi eqspluataciisas mosalodnelia garemoze 

sxvadasxva saxis uaryofiTi zemoqmedeba. Tumca, ge-sxvadasxva saxis uaryofiTi zemoqmedeba. Tumca, ge-

ologiuri pirobebis swori analizi ganapirobebs ologiuri pirobebis swori analizi ganapirobebs 

uaryofiTi gavlenis masStabebis Semcirebas. ele-uaryofiTi gavlenis masStabebis Semcirebas. ele-

qtroenergiaze gazrdili moTxovnilebis gamo saqa-qtroenergiaze gazrdili moTxovnilebis gamo saqa-

rTvelos sxvadasxva regionSi xorcieldeba mcire rTvelos sxvadasxva regionSi xorcieldeba mcire 

da saSualo simZlavris hidroeleqtrosadgurebis da saSualo simZlavris hidroeleqtrosadgurebis 

mSeneblobebi. erT-erT aseT proeqts miekuTvneba hi-mSeneblobebi. erT-erT aseT proeqts miekuTvneba hi-

droenergetikuli kompleqsi „mtkvari hesi“, romlis droenergetikuli kompleqsi „mtkvari hesi“, romlis 

mSeneblobac mimdinareobs samxreT-dasavleT saqarT-mSeneblobac mimdinareobs samxreT-dasavleT saqarT-

veloSi, md. mtkvarze.veloSi, md. mtkvarze.

hidrokvanZis samSeneblo teritoria adminis-

traciulad miekuTvneba  axalcixis da aspinZis 

raionebs. igi moicavs md. mtkvris xeobis nawils 

sof. rusTavidan sof. sayuneTamde. aRniSnul mon-

akveTSi md. mtkvari garSemo uvlis TrialeTis qe-

dis dasavleT daboloebas da qmnis rkaluri for-

mis xeobas. am monakveTSi mdinaris xeobis aseTi 

moxazuloba da daboloebebis niSnulebs Soris  

sakmaod didi sxvaoba, karg pirobebs qmnis hidro-

eleqtorsadguris mSeneblobisTvis.

generatorebze wylis nakadis miwodebis pro-

eqti iTvaliswinebs 10 km sigrZis saderivacio gvi-

rabis mSeneblobas, sof. rusTavidan sof. sayune-

Tamde, romelic gakveTs TrialeTis qedis ukidures 

dasavleT daboloebas, misi zedapiris SedarebiT 

mcire niSnulebis zonaSi.

hidrokvanZi ̀ mtkvari hesi~ Sedgeba Semdegi obi-

eqtebisgan: wyalsacavi, saTave nagebobebi, saderivacio 

gvirabi, hes-is Senoba da maTanabrebeli rezervuari.

raioni, romlis sazRvrebSic Sedis M“mtkvari 

hesis“ nagebobebis kompleqsis saproeqto terito-

ria, miekuTvneba zomierad teniani subtropikuli 

klimatis zonas, civi, mcireTovliani zamTriT da 

xangrZlivi Tbili zafxuliT. saSualo wliuri 

temperatura meryeobs 9-100-is sazRvrebSi, abso-

luturma minimumma SeiZleba miaRwios minus 320-s, 

xolo absoluturma maqsimumma _ plius 390-s. 

raionis didi nawili morfologiuradmorfologiurad mde-

bareobs TrialeTis mTianeTis centralur zonaSi 

da mxolod mcire CrdiloeTi nawili _ axal-

cixis depresiaSi [4]. wyalsacavi da saTave wy-

alasaRebi nagebobebi ganlagdeba xeobis fskerze 

uak 624.131.31

doqtoranti d. sirbilaZe

zogierTi sakiTxi axalcixisa da aspinZis raionSi, md. mtkvar-
ze mSenebare hidroenergetikuli kompleqsis sainJinro-geolo-
giuri pirobebis Sesaxeb
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wveTas SeiZleba adgili hqondes im monakveTebSi, 

sadac gvirabi gaivlis dabali wyalSeRwevadobis 

qanebSi, gansakuTrebiT argilitebSi. aseTi mon-

akveTebis saerTo sigrZe Seadgens gvirabis umetes 

nawils.

geodinamikurgeodinamikur pirobebTan dakavSirebiT unda 

aRiniSnos mewyrebis arsebobis faqtori md. mt-

kvris orive napirze wyalsacavis ganlagebis midam-

oebSi. mewyrebi warmoSobilia meoTxeuli safaris 

Tixovan da natexovan deluviur-proluviur grun-

tebSi. wyalsacavis mSeneblobis TvalsazrisiT aq 

mniSvnelovani ekologiuri cvlilebebi mosalod-

neli ar aris Tumca, SesaZlebelia adgili hqondes 

mewyruli procesebis aqtivizacias wyalsacavSi 

wylis Segubebis Semdeg, momdevno stabilizaciis 

periodamde. mdinaris marjvena napirze mewyrebis 

gaaqtiurebam SeiZleba gamoiwvios saavtomobilo 

gzis vakisis deformaciis gaaqtiurebac, romlis 

zogierTi monakveTi ukve deformirebulia mewyrebi-

sagan. ar aris gamoricxuli axali mewyruli de-

formaciebis ganviTareba gzis im nawilebSi, rom-

lebic axlosaa mdinaris mier terasebis recxvad 

fuZeebTan. wyalsacavis farglebSi fizikur-geolo-

giuri procesebidan SeiZleba aRiniSnos agreTve um-

niSvnelo proluviuri movlenebi gverdiTi mcire 

xeobebis (xramebis) ZirSi, magram maTi uaryofiTi 

gavlena mSeneblobis procesze umniSvnelo iqneba. 

saTave wyalasaRebi nagebobebis ganlagebis farg-

lebSi aucilebelia aRiniSnos qvacvenebis procesi 

marjvena cicabo ferdobidan. hesis Senobis gan-

lagebis ubanze dafiqsirebulia marjvena sanapiros 

garecxvis niSnebi gansazRvrul farglebSi da mcire 

proluviuri gamonatanebi ferdobebze arsebuli mS-

rali xevebis ZirebSi. 

sainJinro-petrologiurisainJinro-petrologiuri TvalsazrisiT, „mt-

kvari hesis“ samSeneblo teritoriis amgebi grun-

tebi iyofa or klasad: arakldovan da kldovan 

gruntebad. arakldovani gruntebis klasSiarakldovani gruntebis klasSi Sedis 

meoTxeuli (Q) asakis sxvadasxva genezisis da 

Semadgenlobis Seucementebeli gruntebi. maTi sim-

Zlavre Seswavlili teritoriis sxvadasxva nawil-

Si meryeobs ramdenme santimetridan, 20 metramde. 

meoTxeuli asakis naleqebis yvelaze didi sisqe 

gamovlenilia md. mtkvris xeobis Walis ter-

asaze (20 m). meoTxeuli naleqebi SedarebiT meti 

gavrcelebiT sargebloben wyalsacavis da saTave 

nagebobis ganlagebis teritoriaze. gamokvleuli 

teritoriis farglebSi gamovlenili meoTxeu-

li asakis gruntebi Sedgenilobis, mdgomareobis, 

Tvisebebis da genezisis gaTvaliswinebiT, dayofil-

ia 7 liTologiur-stratigrafiul erTeulad (ix. 

cxrili 1).

cxrili 1  cxrili 1  

arakldovani klasis gruntebiarakldovani klasis gruntebi

gruntebis gruntebis 

jgufijgufi
gruntebis qvejgufigruntebis qvejgufi

gruntebis liTologiur-gruntebis liTologiur-

stratigrafiuli erTeulebi stratigrafiuli erTeulebi 

(saxesxvaobebi)(saxesxvaobebi)

xelovnuri nayari (teqnogenuri - t) RorRi

danaleqi 

Seucemen-

tebeli

msxvilnatexi (koluviuri - c) xvinWa da RorRi

m
t
v
r
o
v
a
n
i
 
d
a
 

T
i
x
o
v
a
n
i

mewyruli - dl Tixnari

koluviur-deluviuri - cd Tixnari

deluviur-proluviuri - dp
Tixa

Tixnari

 msxvilnatexi (aluviuri - a) kenWnari

kldovani gruntebis klasSikldovani gruntebis klasSi Sedis meoTxeuli da meoTxeulamdeli asakis qanebi, maT Soris: zedameo-

Txeuli - QIII;  neogenuri - N; zedaeocenuri - Pg2
3; Suaeocenuri: zeda wyeba Pg2

2c;  qveda wyeba Pg2
2b  [2].

geologiuri kvlevebis safuZvelze, kldovan masivSi gamoiyo sxvadasxva jgufis, qvejgufis da tipis 

qanebi (ix. cxrili 2). 
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cxrili 2cxrili 2

kldovani klasis gruntebikldovani klasis gruntebi

gruntebis jgufigruntebis jgufi gruntebis qvejgufigruntebis qvejgufi

gruntebis tipi gruntebis tipi 

(liTologiuri (liTologiuri 

saxesxvaoba)saxesxvaoba)

magmuri 

intruzuli
diabazi

teSeniti

efuzuri

andeziti

tufi

breqCia

metamorfuli kontaqtur-metamorfuli rqaula

danaleqi Secementebuli
wvrilnatexi

qviSaqva saSualo marcvlovani

qviSaqva wvrilmarcvlovani

mtvrisebri da Tixovani argiliti

Sedgenilobisa da Tvisebebis mixedviT, kldo-

vani qanebi gansxvavdebian erTimeorisagan. saer-

To SefasebiT ki, liTologiuri saxesxvaobebidan 

SedarebiT sustad napralovani da mtkicea  teSenitebi 

da diabazebi, romelTa gavrceleba SezRudulia. aseve, 

sustad napralovania andezitebi, tufebi, andezituri 

Sedgenilobis breqCiebi da rqaulebi, romelTa simt-

kice saSualoa. napralovnebis mixedviT Sualeduri 

mdgomareoba ukavia saSualo simtkicis qviSaqvebis 

Sreebs. rac Seexeba argilitebis saxesxvaobebs, isini 

Zlier napralovani, dabali simtkicisaa. wyalgajere-

buli mdgomareobis dros simtkicis maCveneblis 

mixedviT, yvela aRniSnuli saxesxvaoba argilitebis 

garda, miekuTvneba kldovan qanebs, xolo argilitebi 

(ara gakaJebuli) _ naxevradkldovans. 

saderivacio gvirabis ganlagebis mTel teri-

toriaze xelsayrel pirobebs qmnis is garemoeba, 

rom gvirabis RerZsa da SreTa mimarTebis xazs  

Soris kuTxe 450-dan 650-mdea, zogan-ki 900-s aR-

wevs. SedarebiT araxelsayrel pirobebs qmnis 

napralianobis maRali xarisxi da argilitebis 

dabali simtkice. gvirabis im monakveTebSi, sadac 

argilitebis Semcveloba Warbobs, mosalodnelia 

calkeuli lodebis gamovardna da gansazRvru-

li moculobis gruntebis gamocvena (Camongreva). 

Camonacvenis  moculoba damokidebulia napraliano-

bis xarisxze, napralebis urTierTgadakveTis six-

Sireze, gavrcelebasa da xasiaTze. 
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СИРБИЛАДЗЕ Д. З.
НЕКОТОРЫЕ ВОПРОСЫ ПО ОЦЕНКЕ 
ИНЖИНЕРНО-ГЕОЛОГИЧЕСКИХ УСЛОВИЙ 
ПРОДОЛЖАЮШЕГОСЯ СТРОИТЕЛЬСТВА 
ГИДРОУЗЛА НА РЕКЕ КУРА В АХАЛЦИХСКОМ 
И АСПИНДЗСКОМ РАЙОНАХ ГРУЗИИ

В статье рассматриваются некоторые вопросы  
оценки инженерно-геологических условий 
продолжающегося строительства гидроузла на 
реке  Кура в Ахалцихском и Аспиндзском 
районах Грузии. Одним из наиболее важных 
моментов социально-экономического развития 
страны является правильное использование 
энергетического потенциала. Для этого необходимо 
освоение перспективных гидроресурсов и их 

разумное использование  энергетической точки 
зрения. По ходу строительства и эксплуатации 
гидроэлектростанций ожидается влияние различных 
негативных факторов на окружающую среду. Тем 
не менее, правильный анализ геологических условий 
приводит к смягчению и минимализации негативного 
влияния на окружающую геологическую среду. В 
связи с увеличением спроса на электроэнергию, 
в разных регионах Грузии, осуществляются  
проекты строительства  ГЭС малой и средней 
мощности. Одним из таких проектов является 
гидроэнергетический комплекс «Мтквари ГЭС», 
который находится в стадии строительства на р. 
Кура, на юго-западе Грузии.
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SIRBILADZE D.
SOME ISSUES ON ASSESMENT OF 
ENGINEERING-GEOLOGICAL CONDITIONS OF 
ONGOING CONSTRUCTION OF HIDROSCHEME 
AT THE RIVER MTKVARI IN AKHALTSIKHE-
ASPINDZA REGION IN GEORGIA

The article describes some issues on assessment The article describes some issues on assessment 
of engineering-geological conditions of ongoing of engineering-geological conditions of ongoing 
construction of Hydroscheme at the riv. Mtkvari in construction of Hydroscheme at the riv. Mtkvari in 
Akhaltsikhe-Aspindza Region. One of the most impor-Akhaltsikhe-Aspindza Region. One of the most impor-
tant points for economic development of a country is tant points for economic development of a country is 

proper utilization of energy potential for which is it proper utilization of energy potential for which is it 
necessary development of perspective hydro resources necessary development of perspective hydro resources 
and their reasonable usage from energy point of view. and their reasonable usage from energy point of view. 
Various negative factors are expected during construc-Various negative factors are expected during construc-
tion and operation of hydro power plants. However, tion and operation of hydro power plants. However, 
proper analysis of geological conditions results in miti-proper analysis of geological conditions results in miti-
gation of a scale of those negative factors.  Due to the gation of a scale of those negative factors.  Due to the 
increased demand on power, there are some low and increased demand on power, there are some low and 
average capacity hydro power plant projects carried average capacity hydro power plant projects carried 
out in Georgia. One of such projects is hydro power out in Georgia. One of such projects is hydro power 
complex Mtkvari HPP which is under construction at complex Mtkvari HPP which is under construction at 
the riv. Mtkvari, at the south-west Georgia. the riv. Mtkvari, at the south-west Georgia. 

uak 549.621.9

doqtoranti T. lipartia

blokuri modelirebis meTodologia

naSromi eZRvneba Tanamedrove programebis naSromi eZRvneba Tanamedrove programebis 

meSveobiT madniani sxeulebis Semokonturebas meSveobiT madniani sxeulebis Semokonturebas 

da SemdgomSi maragebis gamoTvlas. dRevandeli da SemdgomSi maragebis gamoTvlas. dRevandeli 

saerTaSoriso moTxovnebis dasakmayofileblad saerTaSoriso moTxovnebis dasakmayofileblad 

saWiroa maragebi gamoTvlili iyos jorkis saWiroa maragebi gamoTvlili iyos jorkis 

standartebis Sesabamisad. aseTi maragebis standartebis Sesabamisad. aseTi maragebis 

gamoTvlisaTvis saWiroa blokuri modelireba, gamoTvlisaTvis saWiroa blokuri modelireba, 

romelic efuZneba sando monacemTa bazas, aseTebia: romelic efuZneba sando monacemTa bazas, aseTebia: 

liTologiuri-teqtonikuri Seswavliloba, gamad-liTologiuri-teqtonikuri Seswavliloba, gamad-

nebis da Semcveli qanebis fizikur-meqanikuri nebis da Semcveli qanebis fizikur-meqanikuri 

Tvisebebi da madniani sxeulebis analizi, romelic Tvisebebi da madniani sxeulebis analizi, romelic 

akmayofilebs jorkis mier moTxovnil kriteriumebs. akmayofilebs jorkis mier moTxovnil kriteriumebs. 

aseTi monacemTa bazis arsebobis Semdeg xdeba aseTi monacemTa bazis arsebobis Semdeg xdeba 

blokuri modelis awyoba, anu blokuri modelireba.blokuri modelis awyoba, anu blokuri modelireba.

blokuri modelis mizani warmoadgens ara 

mxolod komponentebis zusti Semcvelobebis 

warmodgenas  sabados mixedviT, aramed agreTve 

asaxavs maT sazRvrebsa da Siga struqturebs.

`datamainis~ geologiuri modeli Sedgeba 

marTkuTxa blokebisagan an ujredebisagan, 

romelTagan TiToeuls aqvs Tavisi niSan-Tvisebebi, 

magaliTad: Semcveloba, qanis tipi, daJangvis kodebi 

da a.S. ZiriTadi blok-modelis zomebi SeirCeva 

Semdegi mosazrebebis gaTvaliswinebiT.

blokuri modeli gamoiyeneba samTo qanis  

Semcvelobis ganawilebis  da sxva Tvisebebis Sesa-

faseblad. blokuri modeli Sedgeba ujredebisa 

da qveujredebisagan, romlebic ivseba saWiro 

monacemebiT. yoveli ujredi moicavs diskretul 

moculobas da SeiZleba iyos gansazRvruli 

raodenobrivi TvisebebiT, romelic aRwers samTo 

qans. madniani sxeulis blokur modelSi SeiZleba 

iyos milionobiT  ujredi da qveujredi. igi afasebs 

cnobil Semcvelobas ise, rom variaciis Sefaseba 

dadis minimumamde; saSualo cdomilebis sidide 

udris nuls (modelis safuZvelze). ukanaskneli 

aris krigingis ZiriTadi upiratesoba, e.i. Sefaseba 

roca cdomilebis dispersia dadis minimumamde, 

krigingi iTvaliswinebs sinjebis sivrcul 

ganlagebas da korelaciur kavSirs erTmaneTTan. 

aqedan Tu ramdenime sinji jgufdeba erTad, es 

iqneba gaTvaliswinebuli, roca Sefasdeba ise, rom 

cdomilebis dispersia daiyvaneba minimumamde. 

Cveulebrivi krigingisaTvis (ОК) Sefaseba (wona) 
iangariSeba yoveli sinjisaTvis da ”Sefasebebis”  

jami udris 1-s.

indikatoruli krigingi (I)indikatoruli krigingi (I) - aris arapa-

rametruli geostatistikuri meTodi, romelsac 

ar exeba monacemebis statistikuri xasiaTi da  

monacemTa amovardnebi. monacemTa sawyisi mniS-

vneloba gardaiqmneba (konvertirdeba) indi-

katoris mniSvnelobebad, romlebic SeiZleba iyos 

1 an 0 damokidebuli maTi SefardebiT mocemuli 

kidura SemcvelobisTvis. 

geologiuri modeli Datamine Sedgeba 

marTkuTxa blokebisgan an ujredebisgan. yovel 

maTgans aqvs niSan-Tviseba, magaliTad: Semcveloba, 

qanis tipi, daJangulobis kodi da sxva. 

samganzomilebiani modelis yvelaze martivi 

forma warmoadgens marTkuTxa bades, romelSic 

yovel ujreds aqvs igive zomebi. am modelis 

tipi aris ufro xSirad gamoyenebuli imitom, rom 

kompiuterSi igi efeqturad muSavdeba (ix. nax. 1).
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spilenZis Semcvelobis SefasebisaTvis 

gamoiyenebaE Cveulebrivi krigingi,  xolo oqrosTvis 

indikatoruli krigingi. 

krigingikrigingi aris Semcvelobis interpolaciis 

meTodi variogramis parametrebis gamoyenebiT, 

romlebic dakavSirebulia sinjebis sivrcul 

ganawilebasTan. krigingi afasebs Semcvelobas 

gasinjvis ubnebis (blokebis) gareT iseTnairad, 

rom variogramis parametrebi gamoiyeneba cnobili 

nax. 1. geologiuri modelinax. 1. geologiuri modeli Datamine Datamine

Semcvelobebis optimaluri SefasebisTvis. 

blokuri modelis ujredis cvlilebisas krig-

ingis efeqturobis koeficienti da polinomialuri 

regresiis mrudi spilenZTan mimarTebiT. 

Mean KE-krigingis efeqturobis saSualo 

maCvenebeli, Block Size (m)-blokis zoma (m), Mean-
Slope-polinomialuri regresiis saSualo maCvenebe-

li, KE-krigingis efeqturoba, Slope-polinomialuri 

regresia (ix. naxazebi 2, 3)

nax. 2.  krigingis efeqturobis koeficienti da polinomialuri regresiis mrudi nax. 2.  krigingis efeqturobis koeficienti da polinomialuri regresiis mrudi 
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krigingis  efeqturoba.krigingis  efeqturoba. krigem (1996) warmoad-

gina sivrculi uwyvetobis efeqtebis praqtikuli 

analizi da elifsis moZiebis xelmisawvdomi 

monacemebi, ramdenadac is gavlenas axdens pirobiTi 

gadanacvlebis RonisZiebaze.

blokis zomis (blokuri modeli)  gansazRvri-

saTvis is gvTavazobs or parametrs, romelebic  

gamoiyeneba aseve xarisxis gansazRvrisaTvis. es 

parametrebia krigingis efeqturoba (KE %) da re-

nax. 3. krigingis efeqturobis koeficienti da polinomialuri regresiis mrudi nax. 3. krigingis efeqturobis koeficienti da polinomialuri regresiis mrudi 

gresia (R) romelebic aseve SeiZleba gamoyenebuli 

iqnas blokis ufro meti sizustiT Sesafaseblad. 

aseTi monacemTa bazis arsebobis Semdeg iwyeba 

blokuri modelis awyoba, anu blokuri modelireba. 

qvemoT mocemulia blokuri modelirebis ori mag-

aliTi teqtonikuri rRvevebis CvenebiT (ix. nax. 4)  

da liTologiur-struturuli karkasebis modeli 

(ix. sur. 5)

sur. 4.  teqtonikuri rRvevebis modelisur. 4.  teqtonikuri rRvevebis modeli
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daskvnis saxiT SeiZleba iTqvas, rom blokuri 

modelireba saSualebas iZleva:  

1. maragebi gamoiTvalos Tanamedrove paramet-

rebis gamoyenebiT. 

2. madnebis optimizaciis da ekonomikuri ni-

Jarebis dadgenas.

3. SerCeul optimalur niJaraze samTo saqmis 

dagegmarebas. 

4. ganaxlebuli monacemTa bazis SemTxvevaSi, 

yvela zemoT CamoTvlili parametris mokle dro-

Si gadaTvlas, rac dRevandeli sabazro ryevebidan 

gamomdinare, umniSvnelovanesi faqtoria.
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ЛИПАРТИЯ Т. Т.
МЕТОДОЛОГИЯ БЛОЧНОГО 
МОДЕЛИРОВАНИЯ

   Труд посвящается окнтурированию рудоносных 
тел исполъзонием  современных программ, а в 
последствии расчету запасов. Для удовлетворения 
сегодняшних международных требований, 
необходимо произвести расчет запасов в 
соответствии со стандартами Джорка. Для таких 
расчета запасов, необходимо провести блочное 
моделирование, которое основывается на 
надежной базе данных. Среди них: литологически-
тектоническая изучаемость, анализ оруденения и 
физико-механических свойств содержащих пород, 
которые отвечают критериям Джорка. После 
наличия  такой базы данных начинается разработка 
блоковой модели, т. е. блочное моделирование.

LIPARTIA T.
METHODOLOGY OF BLOCK 
MODELING

The work is dedicated to countering of ore bodies by 
means of contemporary programs and further calculation 
of reserves. For satisfaction of contemporary international 
requirements, calculation of reserves according to the JORС 
standards is required. For the purpose of such calculation 
of reserves, block modeling based on the reliable database 
must be provided. They include lithological-tectonic study, 
analytics of ore bodies of physical-mechanical features 
of ore-formation and ore grade mineralization, which 
satisfy criteria of JORC. After formation of such database 
development of the block model or block modeling is 
commenced.
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doqtoranti T. lipartia

sinjis aReba da damuSaveba “JORC”-is standartebis mixedviT

naSromSi ganxilulia jorkis standartebis naSromSi ganxilulia jorkis standartebis 

moTxovnebi, romelTa daucvelobis SemTxvevaSi moTxovnebi, romelTa daucvelobis SemTxvevaSi 

SeuZlebelia sando maragebze Tu saeqspluata-SeuZlebelia sando maragebze Tu saeqspluata-

cio prognozebze msjeloba, saerTaSoriso orga-cio prognozebze msjeloba, saerTaSoriso orga-

nizaciebTan, rac dRevandeli mzardi ekonomikis nizaciebTan, rac dRevandeli mzardi ekonomikis 

periodSi ukan gadadgmuli nabijia. statiaSi ganx-periodSi ukan gadadgmuli nabijia. statiaSi ganx-

ilulia myari sinjis aRebisa da misi Semdgomi da-ilulia myari sinjis aRebisa da misi Semdgomi da-

muSavebisas jorkiseuli moTxovnebis gaTvaliswine-muSavebisas jorkiseuli moTxovnebis gaTvaliswine-

ba, Canergva da axlad Canergili dazga-danadgarebis ba, Canergva da axlad Canergili dazga-danadgarebis 

pozicia da maTi gamoyeneba jorkis moTxovnebis pozicia da maTi gamoyeneba jorkis moTxovnebis 

(standartebis) gaTvaliswinebiT.(standartebis) gaTvaliswinebiT.

jorkis standartizacia ar aris erTaderTi 

im wamyvan kompaniebs Soris romlebic msoflio 

bazarze dominireben. magram unda aRiniSnos, rom 

erT-erTi mowinave adgili ukavia mravali wlis 

ganmavlobaSi. yovel wels gamodis jorkis axali 

standartebi, romelic aRiarebulia rogorc saer-

TaSoriso etaloni samTo saqmis geologiuri mom-

saxurebis gamoyenebisas.

jorkis kodeqsi moicavs sxvadasxva geologiuri 

saqmianobis standartebs, rogoricaa: myari sinjis  

aRebis dokumentacia, aRebuli  myari sinjis da-

muSavebis, madniani velebis Semokonturebis da maTi 

ekonomikuri parametrebis gamoTvla im dadgenili 

moTxovnebis mixedviT, romelsac iTxovs jorkis 

standartebi. sinjis aRebis klasikur Sexedulebas, 

romelic damyarebulia r. CeCetis formulaze 

Q=K*D2    iTvaliswinebs jorkis standartebic, 

romelSic xazgasmulia iseTi rigis problemati-

kaze, rogoricaa sinjis aReba da misi kontaminireba 

sxva sinjebTan. kerZod Slamuri sinjis formirebi-

sas, romelic warmoqmnilia saburRi dazgebis mier 

da romlebic anawileben sinjs WaburRilis irgv-

liv (ix. sur. 1).

arsebobs imis saSiSroeba, rom sinji dakon-

taminirdes gverdiTi WaburRilidan, rasac jor-

kis standarti dauSveblad miiCnevs da gvTavazobs 

yoveli sinji formirdebodes sinjis daxurul 

SemkrebSi yoveli damoukidebeli sinjisaTvis, xolo 

yoveli axali sinjis formirebamde sinjis Semkrebi 

sufTavdebodes haeris Zlieri WavliT.

sur. 1. Slamuri sinjis formirebasur. 1. Slamuri sinjis formireba

aseTi sinjis formirebisaTvis SevirCieT inger-

solanis firmis saburRi dazga romlis TiToeuli 

sinjis formireba xdeba sinjmimRebSi damoukide-

blad (ix. sur. 2).
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samTo saqmis geologiuri momsaxurebis mTavar 

saqmianobas warmoadgens sinjis im etapamde warmo-

madgenlobiTad damuSaveba, sanam sinji qimiur labo-

ratoriaSi ar moxvdeba. pirvel etapze karieri-

dan laboratoriaSi mowodebuli sinji ganlagdeba 

metalis tafebSi TavianTi numeraciis mqone birkis 

TanxlebiT, ris Semdegac miuerTdeba saSrob Rumels, 

sadac 100 0C -ze 8 saaTis ganmavlobaSi sinji 

Sreba. aqac gveZleva rekomendacia, rom sworad iyos 

SerCeuli sinjis saSrobi Rumeli, romelic aRWur-

vili unda iyos siTburi regulirebis sistemiT 

sur. 2. ingersolanis firmis saburRi dazgasur. 2. ingersolanis firmis saburRi dazga

da perioduli ganiavebis sistemiT, raTa ar moxdes 

ukontrolo parametrebis gamo aqroladi sasarge-

blo komponentebis dakargva (ix. sur. 3).

suraTze 3 naCvenebia Zveli da Tanamedrove 

moTxovnebis Sesabamisi Rumelebi. sinji  imsxvreva 

zomiT 0,2-0,5 mm samsxvrevSi. damsxvreuli masa, 

romelic jer kidev Tavdapirveli moculobisaa, 

5-10 kg woniT miemarTeba Sesakvecad,  proporciiT 

30-70 %. Sekvecis Semdeg  70 %-iani moculobiT 

sawyobdeba Sedegi gamoyenebisaTvis, xolo narCeni 30 

%-iani sinjis masa miewodeba Semdegi gadafqvisaTvis. 

sur. 3. Zveli da Tanamedrove moTxovnebis Rumelebisur. 3. Zveli da Tanamedrove moTxovnebis Rumelebi
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Ddidi yuradReba aqvs daTmobili madnis gadafqvas, 

radgan  momzadebuli madnis saboloo fraqciazea 

damokidebuli qimiuri analizis sandoobaa. aqac 

mocemulia jorkis mier rekomendacia Tu rogor 

danadgarSi unda iqnes miRweuli madnis dafqvis 

maRali sandooba (ix. sur. 4).

suraTis 4 zeda nawilSi naCvenebia axali tipis 

safqvavi, xolo qveda nawilSi Zveli, romelic miCneu-

lia arasandod jorkis mier. sinjis saboloo masa 

200 gr wonisaa da polieTilenis parkSia ganTavse-

buli. parkis gare pirze miTiTebulia sinjis nomeri 

da im qimiuri elementebis CamonaTvali, romlebic 

unda iqnen gaanaliziebuli qimiur laboratoriaSi. 

sinjebis qimiur laboratoriamde jorki iZleva 

rekomendacias yoveli aTi sinjis Semdeg sinjebSi qi-

miur laboratoriis kontrolis mizniT CavayoloT 

sami sakontrolo sinji, romlebic Semdegi rigi-

Tobisaa: pirveli sinji warmodgenilia nulovani 

Semcvelobis mqone sinjis saxiT. meore sinji war-

modgenilia iseTi saSualo Semcvelobis mqone sinje-

bidan, romelic statistikurad yvelaze xSirad gvx-

vdeba konkretul pirobebSi da mesame sinji warmod-

genilia mosalodneli saSualo Semcvelobis mqone 

sinjad da unda iyos saerTaSoriso etalonuri sin-

jis grifis matarebeli.

sur. 4. sinjis dasamamuSavebeli danadgarisur. 4. sinjis dasamamuSavebeli danadgari
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ЛИПАРТИЯ Т. Т.
ВЗЯТИЕ И ОБРАБОТКА ПРОБ И СООТВЕСТВИИ 
СТАНДАРТАМ  “JORC”

   
В труде расмотрены требованиям стан-

дартов “JORC”, в случае невыполнения ко-
торых нельзя вести переговоры о надежных 
резервах или эксплуатационных прогнозах с 
международными организациями, что в период 
сегодняшней растущей экономики, означает шаг 
назад. Рассмотрены также требования “JORC”, 
предусмотренные для взятия твердых проб и  
их последующей обработки, внедрения новых 
устройств, их позиций и использования,  с учетом 
требований  стандартов “JORC”.

LIPARTIA T.
SAMPLING AND SAMPLE PROCESSING 
ACCORDING TO  “JORC” STANDARDS
   

The present work is dedicated to requirements of 
JORC standards, non-fulfillment of which will disable 
ones to conduct discussions on reliable reserves and 
maintenance forecasts with international organizations 
that, in the period of the current growing economics, 
means a step made backwards. In frames of the article 
consideration of the JORC requirements while taking of 
solid samples and their further processing, as well as their 
implementation, position and application of recently 
installed devices with the account of the requirements 
(standards) established by the JORC was discussed.
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statiaSi ganxilulia kiraris intruzivisa statiaSi ganxilulia kiraris intruzivisa 

da luxris wyebis (dizis seria) Sexebis zona. da luxris wyebis (dizis seria) Sexebis zona. 

Catarebuli kvleva gviCvenebs, rom kiraris Catarebuli kvleva gviCvenebs, rom kiraris 

intruzivisa da luxris wyebis kontaqtis intruzivisa da luxris wyebis kontaqtis 

gaswvriv formirebulia mniSvnelovani gamadneba. gaswvriv formirebulia mniSvnelovani gamadneba. 

ganxorcielebuli samuSaoebis Sedegad  mizanSe-ganxorcielebuli samuSaoebis Sedegad  mizanSe-

wonilad migvaCnia, rom Semdgomi samuSaoebi unda wonilad migvaCnia, rom Semdgomi samuSaoebi unda 

Catardes masivis kontaqtur nawilebSi, sadac Catardes masivis kontaqtur nawilebSi, sadac 

skarnebSi fiqsirdeba: rkinis, spilenZis, dariSxanis, skarnebSi fiqsirdeba: rkinis, spilenZis, dariSxanis, 

polimetalebis da oqros Semcvelobebi. vfiqrobT, polimetalebis da oqros Semcvelobebi. vfiqrobT, 

rom sworad dagegmili srulfasovani geologiuri rom sworad dagegmili srulfasovani geologiuri 

samuSaoebis Sedegad SesaZlebelia gamovlindes samuSaoebis Sedegad SesaZlebelia gamovlindes 

ekonomikurad gamarTlebuli (oqros) resursi.ekonomikurad gamarTlebuli (oqros) resursi.

geografiulad svaneTi mdebareobs kavkasionis 

samxreT ferdze da moicavs md. enguris wyalSem-

kreb teritorias (8000km2). igi warmoadgens, kavka-

sionis orogenis nawils, romlis farglebSi ori 

didi geologiuri formacia SiSvldeba: alpuriswi-

na heterogenuli Kkristaluri fundamentis kom-

pleqsi [1] da alpuri vulkanogenur-danaleqi sa-

fari. mTavari qedis zona kristaluri fundamentis 

yvelaze kargad gaSiSvlebuli SenaerTia, romelSic 

intensiuradaa gamovlenili granitoiduli magma-

tizmi [2]. samxreTi ferdis zona warmodgenilia 

zedapaleozour-triasuli e.w. dizis seriiT, ro-

melic iurul danaleq safarSi qmnis saerTokavka-

siuri mimarTebis linzis formis or “fanjaras”. 

uak 549.621.9

magistri S. janaSvili, doqtoranti q. benaSvili, 
akad. doqtori d. bluaSvili

axali monacemebi uTviris oqros madangamovlenis Sesaxeb  
(zemo svaneTi)

igi agebulia vulkanur-danaleqi da Tixian-qviSiani 

mZlavri naleqebiT, romlebic intensiur disloka-

cias ganicdian. Suaiuruli teqtonikur-magmuri aq-

tivizaciis dros zemo svaneTis farglebSi iWreba 

sxvadasxva masStabis diorituli da granodirit-

uli mravalricxovani intruziuli sxeulebi, rom-

lis gaswvrivac aRiniSneba  sxvadasxva genezisisa 

da tipis metaluri gamadnebebi, romlebic dakav-

Sirebulia rogorc magmur, ise danaleq warmonaqm-

nebTan. erT-erT aseTs warmoadgens uTviris oqros 

madangamovlena.

faqtobrivi masala.faqtobrivi masala. savele samuSaoebis Sedegad 

Sedgenili iqna 1:25000 masStabis sqematuri ge-

ologiuri ruka; gamadnebis Semcveli qanebidan 

aRebuli iqna 150-ze meti  sinji, romelTaganac 

mxolod 35 sinjs Cautarda sruli silikaturi da 

geoqimiuri analizi; sinjebis analizebi Sesrulda 

izmirSi (TurqeTi) ALS Chemex laboratoriaSi 

induqciuri plazmuri speqtroskopiis meTodiT 

(ICP).
raionis geologiuri daxasiaTeba.raionis geologiuri daxasiaTeba. raioni 

xasiTdeba rTuli geologiuri  agebulebiT. mis 

farglebSi SiSvldeba sxvadasxva tipis wyveti-

Ti dislokaciebi, romlis moqmedebamac didi 

kvali daamCnia Sesaswavli qanebis geologiur 

Taviseburebebs. Nnaxazze 1 mocemulia raionis 

amgebi qanebis mokle geologiuri daxasiaTeba.

Nnax. 1. uTviris oqros madangamovlenis sqematuri geologiuri rukaNnax. 1. uTviris oqros madangamovlenis sqematuri geologiuri ruka
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kiraris intruzivis Semcveli wyebis qanebi 

Zlier Secvlilia da zog adgilas skarnirebuli. 

kiraris intruzivTan dakavSirebuli skarnwarmomqm-

neli movlenebi moxseniebulia bevri mkvlevris 

naSromSi. m. favorskaia [3] aRniSnavda, rom mar-

mariloebi kiraris intruzivis irgvliv gardaqm-

nilia volastonitian da piroqsenian skarnebSi; g. 

zariZe da n. TaTriSvili [4] aRwerdnen epidot-

coizitian da epidot-coizit-plagioklazian skar-

nebs kiraris mTis raionSi; s. jamaspiSvilma [5] 

daadgina pirotinuli gamadnebis arseboba da gamoyo 

piroqsen-granatiani skarnebi.

samxreTidan da samxreT-aRmosavleTidan iq, sa-

dac karbonatuli warmonaqmnebi mniSvnelovan rols 

asrulebs, kiraris intruzivi Semofarglulia skar-

nebis farTo zoliT, aRmosavleTiT ki, md. luxras 

xeobaSi, intruzivi kveTs filitizebul fiqlebs da 

skarnwarmomqmneli procesebi sustadaa gamoxatuli. 

intruziuli qanebi, romlebTanac skarnebis war-

moqmnaa dakavSirebuli, ZiriTadad, warmodgenilia 

dioritebiT da granodioritebiT, romlebSic mi-

kroskopuli kvleviT dadgenilia plagioklazis, 

piroq-senis, rqatyuaris da biotitis arseboba. 

meoradi mineralebi warmodgenilia sericitiT da 

karbonatiT. aqcesoruli mineralebidan gvxvdeba 

apatiti, sfeni. biotiti TiTqmis qreba, mcirdeba 

rqatyuaris raodenoba da Cndeba didi raodenobiT 

piroqseni. kvarci cotaa, plagioklazi fuZe xdeba. 

SeimCneva TandaTanobiTi gadasvla  diorite-bidan 

skarnispira fuZe qanebze, romlebsac b. goiSvili [6] 

gamoyofs, rogorc endoskarnebs. 

endoskarnebi warmodgenilia plagioklaziT, pir-

oqseniT, rqatyuariT, sfeniT, madneuli mineralebiT 

da granatiT. zogjer aRiniSneba coizitis marcv-

lebic. plagioklazi, romelic raodenobrivad sWar-

bobs yvela sxva minerals, Canacvlebulia seric-

itiT. piroqsenis kristalebi gadadis rqatyuarasa 

da biotitSi. endoskarnis qanebisTvis damaxasiaTe-

belia magnetit-pirotiniani mineralizacia. kontaq-

turi oreolis gaswvriv samxreT-aRmosavleTidan 

Crdilo-aRmosavleTisaken grZeldeba budisebri 

madneuli zona, romelic warmodgenilia magnetitiT, 

pirotiniT, qalkopiritiT, piritiT da polimetale-

biT.

kiraris wyeba kiraris wyeba agebulia muqi feris gravelite-

biT, msxvilmarcvlovani qviSaqvebiT, filitizebuli 

fiqlebiT da gamarmariloebuli kirqvis linzebiT. 

kiraris wyeba TandaTanobiT gadadis   cxeniswylis cxeniswylis 

wyebaSi, wyebaSi, romelic agebulia Ria feris qviSaqvebiT, 

momwvano filitizebuli fiqlebiT, wvrilnatexi 

konglomeratebiT, silicitebis da kajiani fiqlebis 

SuaSreebiT. aqve aRiniSneba gamarmariloebuli kirq-

vis linzebi.

morRoulis wyebamorRoulis wyeba warmodgenilia konglomer-

atebiT, romlebic TandaTanobiT  wvrilxvinWkiani 

xdebian da gadadian qviSaqvebSi, es ukanasknelni ki 

morigeoben TixafiqlebTan. morRoulis wyeba sru-

li TandaTanobiT gadadis muaSis wyebaSi,muaSis wyebaSi, romelic 

agebulia muqi nacrisferi da Savi, aspiduri fiqle-

biTa  da Tixa fiqlebiT. aqve aRiniSneba mkvrivi 

alevoriTebisa da wvrilmarcvlovani qviSaqvebis 

SuaSreebi.

luxris wyebaluxris wyeba warmodgenilia Zlier metamor-

fizebuli, danaleq vulkanogenuri da karbonatuli 

qanebiT, sadac ZiriTadi adgili ukaviaT filitize-

bul fiqlebs, xolo garkveuli raodenobiT gvxvdeba 

kvarc-arkozuli qviSaqvebi. aqve gvxvdeba kvarc-

plagioklaziani porfiritebi.

yazaxtvibis wyebayazaxtvibis wyeba  ZiriTadad agebulia Savi da 

muqi nacrisferi filitizebuli fiqlebiT, arkozu-

li qviSaqvebis SuaSreeebiT da gamarmariloebuli 

kirqvis linzebiT.

madangamovlinebis daxasiaTebamadangamovlinebis daxasiaTeba teqtonikuri, 

liTologiuri, struqturuli  Taviseburebebi da 

hidroTermuli zonis lokalizacia sivrceSi cal-

saxad adasturebs uTviris oqros madangamovlenis 

arsebobas. igi lokalizebulia uTuris mTis aR-

mosavleT ferdze.  zona miuyveba kiraris grano-

diorituli intruzivisa da luxris wyebis kon-

taqts. zonis simZlavre (200-300 m)-is farglebSi 

meryeobs. HhidroTermulad Secvlili zonis ageb-

uleba da nivTieri Sedgeniloba xasiTdeba mTeli 

rigi TaviseburebebiT, rac gamowveulia madnebis 

formirebis garkveuli pirobebiT. madniani sx-

eulebis SedgenilobaSi monawileobas iReben ro-

gorc madneuli, ise aramadneuli mineralebi. maTi 

Semadgenloba da sivrcobrivi urTierTdamokideb-

uleba gansazRvravs madnebis tips. madnebs Soris 

aRiniSneba Cawinwkluli, breqCiuli da masiuri te-

qsturebi. madneuli mineralebidan oqros garda 

gvxvdeba magnetiti, pirotini, qalkopiriti, piriti 

da polimetalebi.

aramadneuli mineralebidan kvarcis garda gvx-

vdeba karbonatebi, Tixuri mineralebi da granati. 

oqro warmoadgens madangamovlenis perspeqti-

ulobis ganmsazRvrel ZiriTad minerals, romlis 

Semcvelobac 0.7 gr/t-dan 4.18 gr/t-is farglebSi 

meryeobs.

amrigad, Catarebuli kvleva gviCvenebs, rom ki-

raris intruzivisa da luxris wyebis (dizis seria) 

kontaqtis gaswvriv, formirebulia mniSvnelovani 

gamadneba. Catarebuli samuSaoebis  Sedegad  mizan-

Sewonilad migvaCnia, rom Semdgomi  samuSaoebi unda  

Catardes masivis kontaqtur nawilebSi sadac skar-

nebSi  fiqsirdeba: rkinis, spilenZis, dariSxanis, 

polimetalebis da oqros Semcveloba. vfiqrobT, 

rom sworad dagegmili  geologiuri samuSaoebis 

Sedegad, SesaZlebelia gamovlindes misi ekonomiku-

rad gamarTlebuli  resursi. 
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ДЖАНАШВИЛИ, Ш. Г., БЕНАШВИЛИ, К. Г., 
БЛУАШВИЛИ Д. И.
НОВЫЕ СВЕДЕНИЯ ОБ УТВИРСКОМ 
РУДОПРОЯВЛЕНИИ ЗОЛОТА (ВЕРХНЯЯ 
СВАНЕТИЯ)

     В статье рассмотрена зона контакта Кирарского 
интрузива и Лухринской свиты (Дизская серия). 
Проведенные исследования показали. что вдоль 
контакта Кирарского интрузива и Лухринской 
свиты сформировалось значительное оруденение. 
В результате проведенных работ считаем целесоо-
бразным проводить дальнейшие работы в конкрет-
ной части интрузива, где в скарнах и роговиках 
фиксируется содержание железа, меди, мышьяка, 
полиметаллов и золота. Считаем, что в результате 
правильно запланированных, полноценных геоло-
гических работ, будет возможным выявление 
экономически оправданных и обоснованных 
ресурсов (золота) 

JANASHVILI SH.,  BENASHVILI K.,  BLUASHVILI D.,
THE NEWEST DATA THE UTVIRI GOLD 
OCCUTTENCE (UPPER SVANETI)

In the paper are discussed the contact zone of the 
Kirari Intrusion  and the Lukhra Suite (Dizi series). 
Conducted works exposed that the contact zone 
belong The Kirari Intrusion and The Lukhra Suite 
were formed significantly  mineralization. As a result 
of conducted works we consider expedient, that the 
further works will be investigated of the contact zone, 
were in the Skarns and Hornfels are observed: Iron, 
Copper, Arsenic, Polymetall and Gold grades. We 
believe, that results of properly planned investigations, 
will identify  economically justified (Gold) resource.

uak 622.272 
akad. doqtori T. fircxalava

tyibuli-Saoris sabados qvanaxSiris sqeli fenebis damuSavebis 
perspeqtiuli teqnologiuri sqema

naSromSi ganxilulia tyibuli-Saoris qvanax-naSromSi ganxilulia tyibuli-Saoris qvanax-

Siris sabados Siris sabados (tSs)(tSs) damuSavebis teqnologiis  damuSavebis teqnologiis 

perspeqtiuli mimarTuleba sqeli damreci fenebis perspeqtiuli mimarTuleba sqeli damreci fenebis 

gamoRebis meqanizebuli kompleqsebis gamoyenebiT gamoRebis meqanizebuli kompleqsebis gamoyenebiT 

da Weriseulis qvanaxSiris Sris gamoSvebiT. da Weriseulis qvanaxSiris Sris gamoSvebiT. 

naCvenebia, rom aRniSnuli teqnologiuri sqemis naCvenebia, rom aRniSnuli teqnologiuri sqemis 

efeqturad gamoyenebisaTvis saWiroa qvanaxSiris efeqturad gamoyenebisaTvis saWiroa qvanaxSiris 

masivis winaswari momzadeba, raTa marTvadi masivis winaswari momzadeba, raTa marTvadi 

gaxdes Weriseulis qvanaxSiris Sris “gamoSvebis” gaxdes Weriseulis qvanaxSiris Sris “gamoSvebis” 

procesi. aseTi teqnologia xasiaTdeba fenis procesi. aseTi teqnologia xasiaTdeba fenis 

didi mwarmoeblurobiT, mosamzadebeli gvirabebis didi mwarmoeblurobiT, mosamzadebeli gvirabebis 

gayvanis mcire kuTri moculobiT, qanTa masivis gayvanis mcire kuTri moculobiT, qanTa masivis 

xarisxis marTvis SesaZleblobiT qvanaxSiris xarisxis marTvis SesaZleblobiT qvanaxSiris 

dastebis seleqciuri gamoRebis xarjze. mocemulia dastebis seleqciuri gamoRebis xarjze. mocemulia 

sqeli fenis gamosaqveSi da gamosaSvebi Sreebis sqeli fenis gamosaqveSi da gamosaSvebi Sreebis 

sisqis saangariSo sqema, algoriTmi da gamoTvlebis sisqis saangariSo sqema, algoriTmi da gamoTvlebis 

Sedegebi.Sedegebi.

msoflioSi qvanaxSiris mopovebasTan dakavSi-

rebuli problemebi dResdReobiT aris uaxlesi 

samecniero kvlevebis da maRalteqnologiuri 

inovaciuri damuSavebis gamoyenebis obieqti, rac 

mas konkurentunarians da ekologiurad usafrTxos 

qmnis. navTobisa da airis mzardi globaluri de-

ficitis pirobebSi Cvens qveyanas sxva arCevani ar 

darCenia, garda energodamoukideblobis uzrunvelyo-

fisa samamulo nedleuliT. amasTan qvanaxSiri erTa-

derTi energoSemcvelia, romelic sakmarisia saqarT-

velos nacionaluri ekonomikis moTxovnilebebis 

sruli dakmayofilebisaTvis. tyibuli-Saoris saba-

do Cveni qveynis qvanaxSiris mrewvelobis ZiriTad 

bazas warmoadgens sadac qvanaxSiris maragis 80 

%-ia akumulirebuli. sabados mxolod qvanaxSi-

ris sabalanso maragi 280 mln t-s, saprognozo ki 

600 mln t-s aRemateba. im SemTxvevaSi, Tu qveynis 

Tboeleqtrosadgurebi mTlianad qvanaxSiris moxma-

rebaze iqnebian gadayvanili, tyibuli-Saoris sabados 

mxolod sabalanso maragiT sul cota 70-80 wliT 

iqnebian uzrunvelyofili [1].

g. wulukiZis  samTo institutSi Seswavlilia 

tyibulis Saxtebis eqspluataciis pirobebi da dad-

genilia, rom Saxtebis dabali teqnikur-ekonomiku-

ri maCveneblebi ganpirobebulia ara sabados rTuli 

samTo-geologiuri pirobebiT (ruris, donecis da 

yaragandis auzebis SaxtebSi, romelTa eqspluata-

cia tyibulis SaxtebTan SedarebiT gacilebiT ufro 

rTul samTo-geologiur pirobebSi sruldeba, sawmen-

di sangrevebis meqanizaciis done TiTqmis 100 %-s 

Seadgens), aramed imitom, rom sabados aTvisebis arse-

buli koncefcia ar Seesabameba sabados samTo-geo-

logiur pirobebs. kerZod, igi ar iTvaliswinebs 

tyibuli-Saoris sabados qvanaxSiris fenebis braxi-

sinklinuri formiT Cawolas. amis Sedegad sabados 
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eqspluatacia sruldeba braxisinklinis frTebze 

ganlagebuli patara mwarmoeblurobis SaxtebiT, ro-

melTa saSaxto velebi vertikaluri WaurebiT aris 

gaxsnili [2, 3, 4]. tyibuli-Saoris sabados qvanaxSiris 

Saxtebze mopovebis teqnologiuri ganviTarebis 

koncefcia iTvaliswinebs sawmend da mosamzadebel 

gvirabebSi kombainebis gamoyenebas, romlebic 

awyobili iqneba standartuli blokebisagan iseTi 

individualuri proeqtiT, romelic adaptirebuli 

iqneba tSs-s samTo-geologiur pirobebTan. damuSa-

vebulia prioritetuli teqnologiuri da teqniku-

ri gadawyvetebi, romlebic uzrunvelyofs  qvanaxSi-

ris miwisqveSa mopovebis did mwarmoeblurobas da 

usafrTxoebas naxSiris mrewvelobis restruqturi-

zaciisas, rac gulisxmobs arsebuli saSaxto vele-

bis mecnierulad dasabuTebul gaerTianebas erTian 

naxSirmompovebel kompleqsSi, saerTo saSaxto mi-

wisqveSa konveieruli magistralis aSenebasa da 5,2 

km-de sigrZis daxrili Wauris saSualebiT samTo 

masis  (moculobiT 2,5 _ 3,5 mln t/w) gadasamuSa-

veblad gamotanas uSualod mamdidrebeli fabrikis 

teqnologiur xazze [3, 4, 5]. dasabuTebulia axali 

Saxtis optimaluri wliuri mwarmoebluroba [6] da 

lavas sigrZe [7].

samuSaos mizani mdgomareobs tSs damreci sqe-
li fenebis damuSavebis Tanamedrove teqnologiuri 

sqemis SerCevaSi lavebSi wmendiTi samuSaoebis sru-

li meqanizaciiT warmoebisaTvis.

msoflio praqtikaSi, sqeli damreci naxSiris 

fenebSi wmendiTi samuSaoebis warmoebisas sruli 

meqnizaciiT, Camoyalibda teqnologiuri sqemebis gan-

viTarebis sami marTuleba: Sreobrivi gamoReba (Sris 

sizrqe 2,8 – 3,5 m); 6-7 m sizrqis fenis gamoReba 

2,8 _ 4,2 m sizrqis erTi SriT da Weriseulis Sris 

gamoSvebiT; 10 m-ze meti sizrqis fenis pirveli 2,8 

– 3,5 m Sris gamoReba xdeba mTel sizrqeze meqanize-

buli wesiT, qvemoT ganlagebuli sizrqis gamoRebas 

ki awarmoeben gamoqveSebiT Weriseulis gamoSvebiT 

[8, 9].
kuznecis sabadoze farTo gamoyeneba moipova 

damreci sqeli fenebis damuSavebis daxrili SreebiT 

modificirebulma sistemebma. naxazze 1 warmodge-

nilia aseTi sistemis nairsaxeoba [8]. am sistemis 

arsi mdgomareobs sqeli fenis or Sred gayofa-

Si, TiToeuli Sris cal-calke gamoRebiT. gamosa-

Rebi svetis momzadeba xorcieldeba fenis pirveli 

Sris WerSi da meore Sris iatakSi konveieruli 

da saventilacio Strekebis gayvaniT. Sreebs Soris 

toveben naxSiris damcav dastas aranakleb 0,6 m-sa, 

qveda Sris lavas sangrevis sivrceSi Camoqceuli 

qanis moxvedris gamoricxvis mizniT (ixileT nax. 

1). Sreebs Soris dasta gamoRebas ar eqvemdebareba 

da miekuTvneba saeqspluatacio danakargebs. rogorc 

kompleqsur-meqanizebuli sangrevebis (kms) muSao-
bis gamocdileba aCvenebs, maqsimaluri datvirTva 

kms-ze miiRweva rodesac Sris sizrqe Seadgens 2,8 
_ 3,5 m-s. Sris sizrqis gazrdisas 4,5 _ 4,9 m-de 

saSualo dRe-Ramuri datvirTva kms-ze mcirdeba 1,2 
_ 1,6-jer [9]. qvanaxSiris gamoRebis arasakmarisi 

efeqturobis ZiriTadi mizezi, fenis dayofisas 3,5 

m-ze ufro sqel Sreebad, mdgomareobs arsebuli te-

qnologiebis da teqnikuri saSualebebis dabali ad-

aptirebis unarSi sqeli fenebis Cawolis samTo-geo-

logiur pirobebTan.

dResdReobiT sul ufro farTod vrceldeba 

CineTSi Seqmnili qvanaxSiris sqeli fenebis damuSa-

vebis teqnologia kms-s gamoyenebiT da Weriseulis 

qvanaxSiris Sris gamoSvebiT. masSi Cadebulia We-

riseulis an Sreebs Soris qvanaxSiris Sris ngrevis 

fizikuri efeqti, romelic efuZneba samTo wnevis 

Zabvebis gamoyenebas. am faqtma mianiWa meqanizebul 

kompleqsebs damatebiTi funqcia, dakavSirebuli 

qvanaxSiris gamoRebis procesis marTvasTan, romelic 

imyofeba samagris zemoT an Camoqcevis Sedegad gan-

lagdeba mis ukan.

2006-2008 wlebSi kuznecis sabadoze (шахта 
«Ольжеронская – Новая») gamoicada Tanamedrove 

Cinuri kompleqsi ZFS  naxSiris fenis gamosaRebad, 
romlis sizrqe cvalebadobda 6,25 _ 9,75 m-is 
diapazonSi. lavaSi naxSiris mongreva xorcieldeboda 

MG 400/930 WD kombainiT, romelic ganlagebuli 

iyo sasangrevo konveierze. gamomuSavebuli sivrcis 

mxridan xdeboda naxSiris Weriseulis dastis 

CamoSveba specialur SGZ 800/800 konveierze, romelic 

ganlagebuli iyo samagris ukan gamomuSavebuli 

sivrcis mxares [10].   

nax. 1. sqeli fenis daxrili SreebiT damuSavebis sistema qvanaxSiris ganvrcobiT amoRebiT da Weris Camo-nax. 1. sqeli fenis daxrili SreebiT damuSavebis sistema qvanaxSiris ganvrcobiT amoRebiT da Weris Camo-

qceviT: 1, 2 – Sesabamisad satransporto da saventilacio sasarTule savele Strekebi; 3, 4 – Sesabamisad qceviT: 1, 2 – Sesabamisad satransporto da saventilacio sasarTule savele Strekebi; 3, 4 – Sesabamisad 

satransporto da saventilacio daxrili Sualeduri kverSlagebi; 5, 6 – Sesabamisad zeda Sris satranspor-satransporto da saventilacio daxrili Sualeduri kverSlagebi; 5, 6 – Sesabamisad zeda Sris satranspor-

to da saventilacio Strekebi; 7, 8 – igive qveda SrisaTvis; 9 – qanis Sualeduri Sreto da saventilacio Strekebi; 7, 8 – igive qveda SrisaTvis; 9 – qanis Sualeduri Sre
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aRniSnuli teqnologiis ekonomikuri arsis 

ganxilvisas, tradiciul Sreobrivi damuSavebis 

sistemebTan SedarebiT, SeiZleba gamoiyos Semdegi 

aspeqtebi: mosamzadebeli samuSaoebis danaxarjebi 

mcirdeba 30 % -iT; lavas kompleqsis samonta-

Jo samuSaoebi mcirdeba orjer; izrdeba mopovebis 

moculoba da mcirdeba naxSiris TviTRirebuleba 

[8, 9, 10]. 

msoflio praqtikaSi (ruseTi, ungreTi da sxv.) 

gamoiyeneba qvanaxSiris sqeli fenebis damuSavebis 

teqnologiuri sqemebi Weriseulis (Sreebs Soris) 

qvanaxSiris dastis gamoSveba uSualod sangrevSi 

ganlagebul konveierze. qvanaxSiris gamosaSvebi 

xvreli (fanjara) ganlagdeba samagris seqciis sax-

uravSi, sangrevis piris siaxloves, rac SesaZlebels 

xdis gamoviyenoT ufro mokle, mobiluri seqciebi. 

am variantis uaryofiTi mxarea is, rom susti (fxv-

ieri) qvanaxSiris SemTxvevaSic, moiTxovs CamosaSvebi 

qvanaxSiris Sris winaswar xelovnur gafxvierebas. 

qvanaxSiris gamoSvebas Tan axlavs mniSvnelovani 

mtverwarmoqmna, rac moiTxovs usafrTxoebis dam-

atebiTi RonisZiebebis gatarebas [11].

zemoT mocemuli masalis analizis safuZvel-

ze vvaraudobT, rom tSs-s pirobebSi SesaZloa 

gamoyeneba hpovos damuSavebis perspeqtiulma 

teqnologiurma mimarTulebam: sqeli damreci 

fenebis meqanizebuli kompleqsebis gamoyenebiT 

gamoRebam Weriseulis qvanaxSiris Sris gamoSvebiT. 

logikuria, rom aRniSnulma teqnologiurma sqemam 

Caanacvlos damreci sqeli fenebis tradiciuli 

sqemebi (ixileT nax. 1), radgan mniSvnelovnad 

mcirdeba: mosamzadebeli samuSaoebis moculobebi; 

kapitaluri da saeqspluatacio danaxarjebi; 

sistemis energotevadoba; naxSiris TviTaalebis 

saSiSroeba. amasTan SesaZlebeli xdeba urTules 

pirobebSi qvanaxSiris maragebis sruli gamoReba, 

damcavi mTelanebis damuSaveba. sabolood amaRldeba 

sqeli damreci fenebis damuSavebis usafrTxoeba da 

efeqturoba, gaizrdeba datvirTva fenaze da samTo 

samuSaoebis warmoebis koncentracia.

naxazze 2 warmodgenilia m sizrqis sqeli fe-

nis gamosaqveSi m
g 
da gamosaSvebi m

W
 Sreebis siz-

rqis saangariSo sqema sqeli damreci fenebis meqani-

zebuli samagris gamoyenebiT gamoRebisas [12].

gamosaSvebi naxSiris dastis saorientacio 

mniSvneloba m
W 
tolia

m
W
 = (0,3 – 0,5) m .                                     (1)

m
W
 parametris mniSvneloba unda akmayofilebdes 

pirobas

                             
(2)

sadac q
g
 – ganawilebuli datvirTva, megpa;  ℓ

W 
–

Weriseulis qvanaxSiris SreSi danapralianebuli 

zonis maqsimalurad SesaZlo gavrcelebis manZili, 

m;  – parametri, romelic tolia 0,5-0,6 m2-s; q
d
–

datvirTva qvanaxSiris Weriseulis dastis Camagrebis 

adgilze, megpa; σ
R 
–qvanaxSiris simtkicis zRvari 

Runvaze, megpa. 

ganawilebuli gq datvirTva gamoiTvleba 

formuliT

 

                    (3)

sadac  -koeficienti,  romelic iTvaliswinebs 

Zabvebis koncentracias

 

sayrdeni wnevis zonaSi 

gamosaqveSi Sris win (miiReba 1,5-1,7-is toli); h
u
– 

nax. 2. sqeli fenis gamosaqveSi da gamosaSvebi Sreebis sisqis saangariSo sqemanax. 2. sqeli fenis gamosaqveSi da gamosaSvebi Sreebis sisqis saangariSo sqema
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uSualo Weris qanebis aqtiuri ganSrevebis zonis 

simaRle, m; 
g
–aqtiuri ganSrevebis zonis farglebSi 

qanebis moculobiTi wona, n/m3.

uSualo Weris qanebis aqtiuri ganSrevebis zonis 

h
u
 simaRle iangariSeba formuliT

    (4)

sadac L –lavas win momqmedi sayrdeni wnevis 

ganvrcoba, m; Z
u
–uSualo Weris qanebis sizrqe, m; n 

-Weris qanebis ganSrevebis sibrtyeTa ricxvi 1 m 

sizrqeSi; –fenis daxris kuTxe, grad; f
n
 –qvanaxSiris 

simagris koeficienti;  –samagris sawyisi ganbjenis 
Sefardeba mis muSa winaaRmdegobasTan.

Weriseuli qvanaxSiris Sris maqsimalurad 

SesaZlebeli  ℓ
W
 sigrZe gamoiTvleba formuliT

             (5)

sadac  - manZili sangrevis piridan qvanaxSiris 

fenSi momqmedi sayrdeni wnevis maqsimaluri 

mniSvnelobis modebis adgilamde, m; - dasaSvebi 
RreCo meqanizebuli samagris saCexidan samagris 

piramde, m; - meqanizebuli samagris zeda fuZis 

sigrZe, m.

 manZili  iangariSeba formuliT

                                                                                                       

                 (6)

sadac z – naxSiris danapralianebis zonis sizrqe, 

m (miiReba z = 0,3 m
g
); K – Zabvebis intensiurobis 

koeficienti, megpa·m1/2; σ
k 
–qvanaxSiris kubis zRvruli 

simtkice SekumSvaze, megpa; f(ρ) – funqcia, romelic 

damokidebulia ρ parametrze.
K – Zabvebis intensiurobis koeficientis mniSvn-

eloba iangariSeba formuliT 

                                                                                                               
                   (7)

sadac γ – Weris qanebis saSualo moculobiTi wona, 

n/m3 ; H-samTo samuSaoebis warmoebis siRrme, m; a - 

gamomuSavebuli sivrcis zoma, m.

  - gamomuSavebuli sivrcis zomis mniSvne-

loba iangariSeba formuliT 

                                                                                               
                                     (8)

sadac  φ – Camosaqcevi Weris qanebis masivis 
savaraudo moZraobis kuTxe fenis ganvrcobiT, grad 

(miiReba 50-60 gradusis farglebSi).

ρ,  f(ρ)  da q
d 
parametrebis mniSvnelobebi ian-

gariSeba formulebiT:

                                                                                                                
                   (9)

                    (10)

                                                 (11)

magaliTi. magaliTi. ganvsazRvroT m = 7,85 m sizrqis sqeli 

fenis gamosaqveSi m
g da gamosaSvebi m

W
 Sreebis 

sidideebi maTi meqanizebuli samagris gamoyenebiT 

gamoRebisas Semdegi sawyisi pirobebisaTvis: fenis 

daxris kuTxe α =16 grad; qvanaxSiris simagris koe-
ficienti f

n
 =1,2; qvanaxSiris simtkicis zRvari 

Runvaze σ
R
=6,7 megpa;

 
qvanaxSiris kubis zRvruli 

simtkice SekumSvaze  σ
k 
=11 megpa; samTo samuSaoebis 

warmoebis siRrme H= 900 m; uSualo Weris qanebis 

sizrqe Z
u
 =3,8 m; aqtiuri ganSrevebis zonis farg-

lebSi qanebis moculobiTi wona γ
g
= 23 kn/m3;  Weris 

qanebis ganSrevebis sibrtyeTa ricxvi 1 m sizrqeSi 

n = 3; samagris sawyisi ganbjenis Sefardeba mis muSa 
winaaRmdegobasTan η = 0,5.

saangariSo sqema warmodgenilia naxazze 2, 

Sedegebi cxrilSi 1.

                                                                  cxrili 1cxrili 1

m = 7,85 m sizrqis sqeli fenis gamosaqveSi = 7,85 m sizrqis sqeli fenis gamosaqveSi m
g g 
da gamosaSvebi da gamosaSvebi m

W
 Sreebis Sreebis 

sidideebis gamoTvlis Sedegebisidideebis gamoTvlis Sedegebi

q
g
 ,

megpa

q
d
 ,

megpa

ℓ
W
 ,

m

ℓ
R
 ,

m

B
s
 ,

m

,

m

h
u ,

m

m
g
 ,

m

m
W
 ,

m

0,17 22,5 17,5 0,25 4,75 12,5 4,1 4,0 3,85

warmodgenili sqeli damreci fenebis meqanizebuli kompleqsebis gamoyenebiT CamoqceviT damuSavebis 

teqnologiuri sqema, rodesac xdeba Weriseulis qvanaxSiris Sris “gamoSveba” samagris ukan ganlagebul 

specialur konveierze, SeiZleba gaTvaliswinebuli iqnes tyibuli-Saoris sabadoze Tanamedrove Saxtis 

daproeqtebis praqtikaSi.                              
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2009. с. 198 – 210.

10. Калинин С. И., и др. Отработка мощного 
угольного пласта механизированным комплексом с 
выпуском подкровельной пачки. «КузГТУ», Кемерово, 
2011. 224 с.

11. Клишин В. И., Николаев А. В., Егоров А. П., 
Фрянов В. Н.. Перспективные технические решения 
отработки мощных пологих угольных пластов с 
выпуском. «Уголь», № 12, Москва, 2011. с. 6 - 10.

12. Хомченко В. Н., Карасев В. А. Разработка 
мощных угольных пластов.  «КузГТУ», Кемерово, 
2015. 61 с.

ПИРЦХАЛАВА Т.Г.
ПЕРСПЕКТИВНАЯ ТЕХНОЛОГИЧЕСКАЯ 
СХЕМА РАЗРАБОТКИ МОЩНЫХ УГОЛЬНЫХ 
ПЛАСТОВ ТКИБУЛИ-ШАОРСКОГО 
МЕСТОРОЖДЕНИЯ

В работе рассмотрено перспективное техно-
логическое направление разработки мощных 
наклонных пластов механизированными комплексами 
с выпуском подкровельной толщи. Показано, что для 
успешного применения означенной технологической 
схемы необходима предварительная подготовка 
выпускаемого слоя угля подкровельной толщи. Такая 
технология характеризуется высокой углеотдачей 
пласта, низким удельным объемом проходки 
подготовительных выработок, возможностью управ-
ления качеством горного массива за счет селективной 
выемки угольных пачек. Приведена расчетная схема 
определения мощности подсечного слоя и выпускаемой 
подкровельной толщи, алгоритм  и результаты расчета.

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

The paper considers a promising technological 
direction of the development of powerful layers of 
inclined mechanized complexes with the release of 
under-roof strata. It is shown that the successful 
use of the aforesaid process scheme requires pre-
treatment produced a layer thickness of coal underlay. 
This technology is characterized by high ugleotdachey 
formation, low speciϐic capacity of penetration of 
preparatory developments, the possibility of a quality 
management of the rock mass due to selective mining of 
coal packs. Its hows the design scheme of determining 
the power output and slash layer thickness of the 
underlay, the algorithm and calculation of results.
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uak 622.7:622.342.22

doqtoranti m. baRnaSvili

daviT-garejis sabados vercxlis Semcveli baritis madnebis 
flotaciiT gamdidrebis kvlevis Sedegebi

statiaSi mocemulia daviT-garejis sabados statiaSi mocemulia daviT-garejis sabados 

vercxlis Semcveli baritis madnebSi baritis flo-vercxlis Semcveli baritis madnebSi baritis flo-

taciis kvlevis Sedegebi. kvarcis da silikatebis taciis kvlevis Sedegebi. kvarcis da silikatebis 

flotaciiT CaxSobisTvis gamoyenebulia Txevadi flotaciiT CaxSobisTvis gamoyenebulia Txevadi 

mina, garemos regulatorad-kalcinirebuli soda, mina, garemos regulatorad-kalcinirebuli soda, 

Semkreb reagentad-“baritoli”, talis zeTis sa-Semkreb reagentad-“baritoli”, talis zeTis sa-

poni da mambis zeTis soabstokebi. yvelaze maRa-poni da mambis zeTis soabstokebi. yvelaze maRa-

li Sedegebi miRebulia “baritolis” gamoyenebis li Sedegebi miRebulia “baritolis” gamoyenebis 

SemTxvevaSi. optimalur reJimSi madnis -0,08 mm-SemTxvevaSi. optimalur reJimSi madnis -0,08 mm-

iani klasis dawvrilmanebis xarisxi tolia 82 iani klasis dawvrilmanebis xarisxi tolia 82 

%-is. Txevadi mina 1 kg/t-is, kalcinirebuli soda %-is. Txevadi mina 1 kg/t-is, kalcinirebuli soda 

1 kg/t-is, “baritoli” 1 kg/t-is. flotaciiT qafis 1 kg/t-is, “baritoli” 1 kg/t-is. flotaciiT qafis 

produqtis orjeradi gadawmendis Semdeg, miRebul produqtis orjeradi gadawmendis Semdeg, miRebul 

koncentratSi bariumis sulfatis Semcveloba koncentratSi bariumis sulfatis Semcveloba 

SOSO4-s Seadgens 95 %-ze mets, amokrefa-70%-s. Seadgens 95 %-ze mets, amokrefa-70%-s. 

daviT-garejis sabado mdebareobs bolnisis mu-

nicipalitetis teritoriaze, md. maSaveras marjvena 

napiris mimdebare ferdobze. vercxl-baritis mad-

nebi ganlagebulia oqro-polimetaluri madnebis 

saxuravSida zedapiridan 100-150 m-is siRrmemde.

daviT-garejis sabados vercxlis Semcveli 

baritis madnebSi baritis flotaciisTvis madnis 

dawvrilmanebis xarisxis optimaluri sididis 

dasadgenad Catarda cdebi 60 %-dan 90 %-mde  

-0,08 mm klasebze. monacemebis Tanaxmad, yvelaze 

ukeTesi Sedegebi miiReba rodesac dafqvis xarisxi 

aris 82 %, klasi -0,08 mm. am maCveneblis Semdgomi 

gazrda auaresebs koncentratis xarisxs da amcirebs 

baritis amokrefas. pH-is mniSvnelobebze 7-dan 10-

mde. Bbaritis flotaciis yvelaze ukeTesi Sedegebi 

miRebuli iqna tute garemoSi, rodesac pH =8,5.
cnobilia, rom Txevadi mina farTod gamoiyene-

ba arasulfiduri madnebis flotaciaSi kvarcisa 

da silikatebis flotaciis unaris CasaxSobad. 

aRniSnuli sabados madnebi Seicavs kvarcis da si-

likatebis mniSvnelovan raodenobas, amdenad kvar-

cis Semcveli baritis madnebisTvis kvarcis da si-

likatebis depresiis sakiTxi Zalze mniSvnelovania.   

daviT-garejis sabados baritis madnebis flota-

ciisTvis Txevadi minis optimaluri xarjis dasa-

dgenad eqsperimentebi Sesrulda am reagentis sx-

vadasxva raodenobiT dozirebis pirobebSi. Sedegebi 

mocemulia cxrilSi 1.

cxrili 1cxrili 1

Txevadi minis xarjis gavlena daviT-garejis sabados baritis flotaciazeTxevadi minis xarjis gavlena daviT-garejis sabados baritis flotaciaze

#

Txevadi Txevadi 

minis minis 

xarji, xarji, 

kg/tkg/t

Pproduqtis dasaxelebaPproduqtis dasaxeleba Pproduqtis Pproduqtis 

masuri wili, %masuri wili, %

SOSO4--is-is
masuri wili, masuri wili, 

%

SOSO4--is-is 
amokrefa,amokrefa, % %

1. 0

koncentrati 31,0 73,88 87,1

kudi 69,0 4,72 12,9

sawyisi madani 100,0 28,23 100,0

2.

0,5

koncentrati 32,4 79,78 88,9

kudi 67,6 3,4 11,1

sawyisi madani 100,0 28,14 100,0

3. 1,0

koncentrati 30,7 81,98 90,3

kudi 69,3 3,90 9,7

sawyisi madani 100,0 27,97 100,0

4. 1,5

koncentrati 7,8 57,92 15,9

kudi 92,2 25.92 84,1

sawyisi madani 100,0 28,41 100,0
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miRebuli monacemebis analizis safuZvelze 

SeiZleba davaskvnaT, rom yvelaze ukeTesi xarisxis 

koncentrati miRebulia 1 kg/t Txevadi minis 

xarjis SemTxvevaSi. amavdroulad maRalia bariumis 

sulfatis amokrefac  ( 90 %). aRsaniSnavia, rom  

Txevadi minis xarjis gazrda 1,5 kg/t-mde iwvevs 

baritis depresias, anu misi flotaciis CaxSobas 

da mkveTrad auaresebs teqnologiur maCveneblebs.

baritis flotaciisTvis ramdenime Semkrebi re-

agentia rekomendebuli: oleinis mJava da misi sapnebi, 

talis ZeTi, “baritoli”, sulfirebuli mambis zeTis 

soabstokebi sinTezuri cximovani mJavebi da maTi 

warmoebis naxevarproduqti, savaWro niSniT G-3. am 

gamocdis Sedegebi mocemulia cxrilSi 2 [1].

   cxrili 2-is monacemebiT naTlad Cans, rom yvelaze 

efeqturi SemkrebiDreagenti daviT-garejis sabados 

baritebisaTvis aris “baritoli”.

cxrili 2cxrili 2

sxvadasxva Semkrebi reagentiT baritis flotaciis Sedegebisxvadasxva Semkrebi reagentiT baritis flotaciis Sedegebi

# Semkrebi reagen-Semkrebi reagen-

titi

Pproduqtis dasa-Pproduqtis dasa-

xelebaxeleba

produqtis masu-produqtis masu-

ri wili, %ri wili, %

SOSO4--is-is
masuri wili, masuri wili, 

%

SOSO4--is-is
�mokrefa, %mokrefa, %

1. “baritoli”

koncentrati 30,7 81,98 90,7

kudi 69,3 3,90 9,7

sawyisi madani 100,0 27,7 100,0

2.
taliszeTi

koncentrati 50,7 52,42 88,9

kudi 49,3 2,32 11,1

sawyisi madani 100,0 27,72 100,0

3. G - 3

koncentrati 20,9 73,34 56,0

kudi 79,1 15,12 44,0

sawyisi madani 100,0 27,34 100,0

  cxrilSi 3 mocemulia im eqsperimentebis Sedegebi, 

romlebic Sesrulebuli iqna baritis Semkrebi 

reagentis “baritolis” xarjis dasadgenad.

cxrili 3cxrili 3

“baritolis” xarjis gavlena daviT_garejis sabados baritis flotaciaze“baritolis” xarjis gavlena daviT_garejis sabados baritis flotaciaze

#

“baritolis” “baritolis” 

xarji, kg/txarji, kg/t

Pproduqtis Pproduqtis 

dasaxelebadasaxeleba

produqtisproduqtis

masuri wili, %masuri wili, %

SOSO4-is-is

masuri wili, %masuri wili, %

SOSO4-is-is

�mokrefa, %mokrefa, %

1. 0,75

koncentrati 26,1 84,16 78,5

kudi 73,9 8,12 21,5

sawyisi madani 100,0 28,0 100,0

2. 1,0

koncentrati 30,7 81,98 90,3

kudi 69,3 3,90 9,7

sawyisi madani 100,0 27,97 100,0

3. 1,5

koncentrati 31,2 81,15 90,6

kudi 68,8 3,84 9,4

sawyisi madani 100,0 28,0 100,0
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cxrili 3-is monacemebis Tanaxmad, koleqto-

ris xarjis zrdasTan erTad izrdeba koncentratis 

gamosavali 26 %-dan 30 %-mde, Sesabamisad izrdeba 

BaSOBaSO4-is amokrefa koncentratSi 78,5 %-dan 90 

%-mde. 1 kg-ze meti reagentis miwodeba flotaciis 

Sedegs praqtikulad ar cvlis. amdenad reagentis 

optimaluri xarji aris 1 kg/t madanze.

baritis koncentratis xarisxis gasaumjobese-

blad eqsperimentebi Catarda uxeSi koncentratis 

orjeradi gadawmendiT Sedegebi mocemulia cxril-

Si 4.

Sesrulebulma kvlevebma da miRebulma 

Sedegebma gviCvenes, rom flotaciis Ria ciklSi 

uxeSi koncentratis orjeradi gadawmendis Semdeg 

SesaZlebelia 95 %-ze meti-is Semcveli koncentra-

tis miReba, amokrefiT 70 %.

cxrili 4cxrili 4

baritis uxeSi koncentratis orjeradi gadawmendis Sedegebibaritis uxeSi koncentratis orjeradi gadawmendis Sedegebi

#

Pproduqtis dasaxelebaPproduqtis dasaxeleba produqtis masuri produqtis masuri 

wiliwili, , %
SOSO4-is-is

Mmasuri wili, %Mmasuri wili, %

SOSO4-is-is

�mokrefa, %mokrefa, %

1. koncentrati
21,0 96,64 70,5

2. Sualediproduqti 2
2,4 80,32 7,9

3. koncentrati
23,4 94,90 78,4

4. Sualediproduqti 1
7,3 41,16 11,9

5. uxeSikoncentrati
30,7 81,98 90,3

6. kudi
69,3 3,90 9,7

7. sawyisi madani
100,0 28,79 100,0

literatura
1. Методические рекомендации применению 
классификации запасов месторождений и 
прогнозных ресурсов твердых полезных 
ископоеиых. Баритовые руды, №37, Москва, 2007. 
38 с.

БАГНАШВИЛИ М.Г.
РЕЗУЛЬТАТЫ  ИССЛЕДОВАНИЯ  
ФЛОТАЦИОННОГО ОБОГАЩЕНИЯ  
СЕРЕБРОСОДЕРЖАЩИХ  БАРИТОВЫХ  
РУД ДАВИД-ГАРЕДЖИЙСКОГО  
МЕСТОРОЖДЕНИЯ

В статье даются результаты исследования 
флотации барита в серебросодержащих баритовых 
рудах Давид-гареджийского месторождения. 
Для подавления флотации кварца и силикатов 
используется жидкое стекло, в качестве регулятора 
среды – кальцинированная сода, реагента-
собирателя – «Баритол», мыло на талловом 
масле и соапстоки хлопкового масла. Самые 
высокие результаты получены при использовании 
«Баритола». В оптимальном режиме степень 
измельчения руды составляет 82 % класса 0.08 мм, 
расход жидкого стекла 1 кг/т, кальцинированной 
соды  1 кг/т, «Баритола» 1 кг/т. После двойной 
перечистки пенного продукта флотацией, содер-
жание сульфата бария  в концентрате составляет 
более  95 %,  извлечение  70 %. 

BAGNASHVILI M.
INVESTIGATION RESULTS OF FLOTATION 
BENEFICIATIONOF DAVID-GAREJI 
DEPOSIT SILVER-BARITE ORE 

The article presents investigation results of barite 
fl otation in silver-barite ores of David-Gareji deposit. To 
suppress quartz and silicates fl otation water glass is used, 
as a medium controller - soda ash and as collector reagent 
- “Baritol”, tall oil soap and cotton-seed oil soapstocksare 
used. The best results have been obtained using “Baritol”.
In optimal regime reduction ratio of the ore is 82 % of 
0.08 mm class, water glass consumption is 1 kg/t, soda 
ash 1 kg/t, “Baritol”  1 kg/t. After double re-cleaning of 
froth product by fl otation, content of barium sulphate in 
concentrate is more than 95 % and the extraction is 70 %.
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saqarTveloSi sasargeblo wiaRiseulis pirve-saqarTveloSi sasargeblo wiaRiseulis pirve-

ladi gadamuSaveba Ziri Tadad warmoebs gamdidrebis ladi gadamuSaveba Ziri Tadad warmoebs gamdidrebis 

tradiciuli meqanikuri meTodebis gamoyenebiT, rac tradiciuli meqanikuri meTodebis gamoyenebiT, rac 

mopovebul mineralur nedleulSi Znelsamdidrebeli mopovebul mineralur nedleulSi Znelsamdidrebeli 

madnebis wilis zrdis gamo ver uzrunvelyofs gam-madnebis wilis zrdis gamo ver uzrunvelyofs gam-

didrebis maRali  maCveneblebis miRwevas _ kon-didrebis maRali  maCveneblebis miRwevas _ kon-

centratebSi sasargeblo komponentebis amokrefisa centratebSi sasargeblo komponentebis amokrefisa 

da madnebis kom p leqsuri gamoyenebis TvalsazrisiT.  da madnebis kom p leqsuri gamoyenebis TvalsazrisiT.  

sasargeblo wiaRiseulis dargis in te n  si uri gan-sasargeblo wiaRiseulis dargis in te n  si uri gan-

viTarebisaTvis aucilebelia�iqnes Canergili kom-viTarebisaTvis aucilebelia�iqnes Canergili kom-

binirebuli te q n o  logiuri sqemebi. gansakuTrebiT binirebuli te q n o  logiuri sqemebi. gansakuTrebiT 

perspeqtiulia bioteqnologiuri pro ce sebis CarTva, perspeqtiulia bioteqnologiuri pro ce sebis CarTva, 

rac xels Seuwyobs dargis amocanebis gadawyvetas rac xels Seuwyobs dargis amocanebis gadawyvetas 

_ ned le ulis gadamuSavebis bazis gafarToebas, misi _ ned le ulis gadamuSavebis bazis gafarToebas, misi 

kompleqsuri gamoyenebis intensifikacias, ekologi-kompleqsuri gamoyenebis intensifikacias, ekologi-

uri situaciis gaumjobesebas. am TvalsazrisiT ganx-uri situaciis gaumjobesebas. am TvalsazrisiT ganx-

ilulia tyibulis qvanaxSiris gamdidrebis kudebisa ilulia tyibulis qvanaxSiris gamdidrebis kudebisa 

da Slamebis, mad neulis sulfiduri madnebis, WiaTu-da Slamebis, mad neulis sulfiduri madnebis, WiaTu-

ris Znelsamdidrebeli madnebisa da Slamebis, Cor-ris Znelsamdidrebeli madnebisa da Slamebis, Cor-

dis baritebis  gamdidrebis kudebis da traqitebis dis baritebis  gamdidrebis kudebis da traqitebis 

gamdi d rebis kombinirebuli teqnologiuri sqemis _ gamdi d rebis kombinirebuli teqnologiuri sqemis _ 

hidro da biometalurgiuli pro cesebis CarTviT hidro da biometalurgiuli pro cesebis CarTviT 

gamoyenebis perspeqtivebi.gamoyenebis perspeqtivebi.

sasargeblo wiaRiseulis mopoveba da gadamuSaveba  

perspeqtivaSi rCeba eko nomikis erT-erT strategiul 

mimarTulebad. uaxloes wlebSi sasar geb lo wiaRi-

seulze moTxovna gaizrdeba. meore mxriv, sasargeblo 

wiaRiseulis maragebSi mdidari da advilsamdidre-

beli madnebis wili mcirdeba da mopo vebul samTo 

masaSi izrdeba Raribi da Znelsamdidrebeli madnebis 

raode no ba, romelTagan seleqciuri kondiciuri kon-

centratebis miReba gam didre bis tradiciuli meqani-

kuri meTodebis gamoyenebiT garTulebulia. dargis 

intensiuri ganviTarebisaTvis aucilebelia madnebis 

pirveladi ga da muSa ve bis praqtikaSi farTod iqnes 

Canergili  gamdidrebis kombini rebu li teqno lo-

giuri sqemebi gamdidrebis tradiciur meTodebTan 

erTad hid ro meta lur giuli procesebis gamoy-

enebiT. yovelive es xels Seuwyobs dar gis amoca-

ne bis gadawyvetas – nedleulis gadamuSavebis bazis 

gafarToebas ma s Si ara tra di ciliuli nedleulis 

CarTviT, kompleqsuri gamoyenebis intensi fi ka cias, 

ekologiuri  situaciis gaumjobebas. gansakuTrebiT   

pers pe q tiulia gam didrebis teqnologiur  sqemebSi 

bioteqnologiuri proce se bis CarTva. es axali sa-

mecniero da praqtikuli mimarTuleba bolo wleb-

Si Seqmnilia ge olo gebis, samToelebis, gamamdidre-

blebis, mikrobiologebis, teqnolog-qimikosebis da 

hidrometalurgebis TanamSromlobis Sedegad. igi 

gamoirCeva gamotutvis procesebis efeqturobiT da 

seleqciurobiT, mcire energote va dobiT  da ekolo-

uak 622.765

akad. doqtori j. kakulia,  akad. doqtori z. arabiZe,
akad. doqtori l. qarTveliSvili, l. CoCia, doqtoranti T. guruli

saqarTvelos mineraluri resursebis kompleqsuri gamdidrebis 
intensifikaciis perspeqtivebi kombinirebuli teqnologiuri 
sqemebis gamoyenebiT

giuri sisufTaviT. am mizniT dawyebulia kvle vi-

Ti  samu Sa oebi, miRebulia pirveli dadebiTi Sedegebi 

da am mimarTule biT muSaobis gagrZeleba sawindari 

iqneba problemebis warmatebiT gada Wri saTvis [1]. 

tyibulis regionSi ekologiuri situaciis gas-

aumjobesebad da dama te biT axali produqciis mis-

aRebad mniSvnelovania qvanaxSiris morecxvis Sla -

mebisa (mimdinare da dasawyobebuli) da gravitaci-

uli gamdidrebis ku de   bis (9-10 mln t) ganmeorebiTi 

gamdidrebis teqnologiebis damuSaveba da Canergva. 

SlamebSi humusis Semcveloba aRemateba 23 %-s, xolo 

_ dasawyo be bu li gravitaciuli kudebi gamoirCeva 

dabali nacrianobiT (30 %-mde)  da aluminis Jan-

gis  sakmaod maRali SemcvelobiT (25 % meti),  rac 

saSualebas iZ  leva Slamebis Semadgeneli organuli 

SenaerTebis meqanoqimiuri meTodiT daJangvisa da ka-

liumis tutiT damuSavebis Sedegad, miRebul iqnes 

soflis me ur neobisaTvis saWiro kaliumis humati _ 

mcenareTa zrdis stimulatori, xo   lo kudebis dez-

integraciisa da baqteriuli damuSavebiT (silika-

turi ba q  te ri ebis gamoyenebiT) gamotutvis xsnarSi 

miRebuli aluminis hidro Jan gisa kalcinaciis Sede-

gad _ aluminis Jangi metaluri aluminis mis aRe bad. 

WiaTuris manganumis sabados xangrZlivi eqsplua-

taciis manZilze  mdi da ri da advilsamdidrebeli mad-

nebis upiratesi mopoveba warmoebda, xo lo Raribi da 

Znelsamdidrebeli madnebi (karbonatuli, daJanguli 

da Se re uli), romelTa maragebi sakmaod didia, mcire 

raodenobiT moipoveboda. Aaqtu alu ria am madnebis 

mopovebis gafarToeba da maTi gamdidrebisaTvis kom-

bini re bu li teqnologiuri sqemebis damuSaveba meta-

lurgiisaTvis kondiciuri kon centratebis misaRebad 

tradiciuli da hidrometalurgiuli, upiratesad  bi-

ohidrometalurgiuri meTodebis gamoyenebiT manganu-

mis kon cen tratebSi P:Mn da SiO2:Mn Sefardebebis 

sididis Sesamcireblad, gamdi drebis produq te bis ka-

Jmiwisa da fosforis dabali SemcvelobiT. Ppers peq-

ti ulia am koncen t  ra tebis damuSaveba silikaturi 

baqteriebis gamoyenebiT, ro melTac kvarci da fos-

fori wyalSi xsnad naerTebSi gadayavT. 

perspeqtiulia agreTve WiaTuris manganumis Sl-

amebidan manganumis gamo tutva manganumis aRmdgene-

li baqteriebis gamoyenebiT optimalur pirobebSi. 

AchrOmabacter tipis heterotrofuli mikroorga-

nizmebis gamoyenebiT WiaTu ris sabados Slamebidan 

gamotutvis Sedegad xsnarSi manganumis amokrefam 

Se adgina 80-90 %, xolo Tionuri baqteriebis meS-

veobiT  xsnarSi 48 sT-Si ga  davida 123-340 gr/l 

manganumi. am teqnologiis Canergvis Sedegad dadebi-

Tad gadawydeba Camdinare wylebis gawmendis sakiTxi. 

wlebis ganvalobaSi madneulis sulfiduri mad-
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nebis mopoveba warmo ebda kompleqsurad, sxvadasxva 

tipis madnebis gancalkavebuli amoRebiT, mag  ram mamdi-

drebel fabrikaSi gadamuSavdeboda mxolod zedapir-

Tan ganla gebuli baritisa da sabadoze yvelaze Rrmad 

Cawolili spilenZ-kolCe danu ri madnebi, xolo maT 

Soris moTavsebuli barit-tyviis, barit-polimeta lu-

ri da spilenZ-TuTiis madnebi gancalkavebiT sawyob-

deboda specialurad mo m  za debul sacavebSi, fabrikaSi 

gadamuSavebuli madnebis gamdidrebis kudebi ki _ Ses-

abamis kudsacavebSi. sacavebSi ganviTarebuli JangviTi 

procesebis Sedegad feradi da iSviaTi metalebi ga-

dadian wyalSi xsnadi naerTebis fo r maSi da garemoSi 

migraciis gamo iwveven mdinaris, wyalsatevebisa da 

ni ada gis dabinZurebas. germaneli da qarTveli mec-

nierebis erToblivma jgu f ma mdinare kazreTulasa 

da maSaveraSi wylis xarisxi Seiswavla. mecnierebma 

saqarTveloSi Segrovili monacemebi germaniis kanon-

mdeblobiT gaTvalis winebul dabinZurebis dasaSveb 

normas Seadares. aRmoCnda, rom spilenZis Sem cveloba 

maqsimalur koncentracias 12-16-jer aRemateboda, Tu-

Tiis 5-17-jer, kadmiumis 2,5-jer. 

madneulis mosapovebeli da dasawyobebuli sulf-

iduri madnebis  efeq turi gamdidrebis teqnologia 

ar aris damuSavebuli. madneulis mamdi did rebel 

fabrikaSi spilenZ-kolCedanuri madnebis seleqciuri 

flotaciis sqe miT gamdidrebis praqtikis analizis 

safuZvelze SeiZleba davaskvnaT, rom es procesi rig 

siZneleebTanaa dakavSirebuli: a) Tu madanSi War-

bobs spi le n  Zis meoradi sulfidebi, spilenZis kon-

centratSi spilenZis Semcveloba da amo k refa daba-

lia. amis mizezia meoradi sulfidebis flotaciis 

dabali si Cqare da dafqvis procesSi am amorfuli 

mineralebis didi raodenobiT ga dasvla maRaldis-

persul Znelad flotirebad SlamebSi, rac iwvevs 

spi lenZis danakargebis zrdas flotaciis kudeb-

Si. spilenZis kondiciuri kon centratis misaRebad 

warmoebs piritis depresia, rac iwvevs piritSi Ca-

win wknuli oqros (40-50 %-mde) gadasvlas flo-

taciis kudebSi da misi ganme orebiTi gamdidrebis 

aucileblobas. aseve ekologiur problemebs qmnis 

se le qciuri flotaciis kudebSi gadasuli piritSi 

Cawinwknuli iSviaTi li Tonebi, isini iwveven garemos 

dabinZurebas. amgvari siZnelebis warmoqmna mo sa  lo-

dnelia sxva tipis sulfiduri madnebis seleqciuri 

flotaciuri me To  diT gamdidrebis procesSic. 

madneulis sulfiduri madnebis maRali xarisx-

iT kompleqsuri gamdid re bisaTvis da regionSi 

ekologiuri situaciis gaumjobebisaTvis aucile-

be lia kombinirebuli teqnologiuri sqemebis Ser-

Ceva gamdidrebis meqanikuri da hidrometalurgiuli, 

upiratesad biohidrometalurgiuli gamdidrebis 

pro cesebis gamoyenebiT. am teqnologiiT miRebuli 

spilenZ-piritisa da spi lenZ-TuTia-piritis kole-

qtiuri flotaciuri koncentratebis baqteri alu-

ri gamotutvasaTvis sasurvelia rofebis gamoyeneba, 

rac iZleva bio gamotutvis procesis marTvis ga-

martivebisa da  intensifikaciis saSuale bas. madneu-

lis sul fiduri madnebisaTvis es teqnologia efeq-

turia ramde nime mimar Tu le biT: a) koleqtiuri flo-

tacia teqnologiurad ufro advilad gan sa xor ci-

ebelia. sasargeblo kompontebis seleqciis gadatana 

teqnolo gi uri sqemis bi oteqnologiur nawilSi 

mniSvnelovnad Seamcirebs flotaciis fronts; 

b) aRsaniSnavia koleqtiuri koncentratebis 

seleqciuri produq te bis misa Re bad gamoyenebuli 

procesebis mravalferferovneba da efeqturoba, 

bioga motutvis procesSi SesaZlebelia metalebis 

rogorc seleqciuri, ase ve er To  b livi gadayvana 

xsnarSi; g) koncentratebis biogadamuSavebis pro-

cesSi warmoebs piritSi Cawinwkluli oqros 

nawilakebis gaSiSvleba da amgvarad misi momzadeba 

ga mo tutvisaTvis. oqros gamosayofad SesaZlebelia 

naleqis damuSaveba ciani diT an rac ufro sasurve-

lia, aracianiduri, naklebad toqsikuri (magali Tad, 

TioSardovana) gamxsnelebiT; d) piritis biologi-

uri daJangvis Se de gad miRebu li samvalenturi rkina 

da gogirdmJava iwveven sulfidebis da Jan gvisa da 

xsna rSi gadayvanis intesifikacias. am teqnologiis 

gamoyenebis Se degad su l fidebSi moTavsebuli iSvi-

aTi liTonebi baqterialuri ga mo tutvis pro ces Si 

gadadian xsnarSi da Semdgom sorbirdebian miRebul 

sul fi dur pro du qtebze. ekologiuri efeqti sax-

ezea _ gamdidrebis myari narCe ne bi da Cam di nare 

wylebi sufTa iqneba mavne minarevebisagan. 

perspeqtulia arakondiciuri spilenZ–kolCe-

danuri (spilenZis Semcve lo  biT 0,2-0,4 %-is farg-

lebSi) madnebis groviTi gamotutva bioteqnologiis 

gamoyenebiT. winaswari monacemebiT amgvar madnebSi 

spilenZis raodenoba 50 aTa  si tonaa da am procesSi 

SeiZleba karieruli mJave wylebis (debiti_20 l/wm, 

PH _ 1,5, spilenZis Semcveloba _ 50 mgr/l, TuTiis 

_ 45 mgr/l) CarTva. 

madneulis sabados madnebis gamdidrebis racio-

naluri teqnologiuri sqemis damuSavebiTa da Caner-

gviT miRebuli gamocdileba Zlier sasargeblo iqne-

ba regionis analogiuri da agreTve merisis madnebis 

aTvisebis saqmeSi. 

saqarTveloSi kaliumis sasuqis wliuri moxmare-

ba Seadgens 80-85 aTas t-s. aq kaliumis naerTebis 

misaRebad tradiciuli nedleulis (silvinis, kar na-

litis) sabadoebi ar arsebobs. kaliumis naerTebis 

misaRebad alte rna tiul aratradiciul nedleulad 

SeiZleba CaiTvalos kaliumiani mindvris Spatis Sem-

cveli traqitebi, romlebic warmoadgens askanis ben-

tonituri Ti xe bis mxu rav qanebs. am qanebis nawili 

dasawyobebulia, nawili miwis wiaRSia da ma Ti 

maragebi Seadgens 6 mln t-s. traqitebidan kaliumis 

naerTebis da alu  mins Jangis misaRebad efeqturia 

am nedleulis bioteqnologiuri me To debis (silika-

turi baqteriebis) gamoyeneba. warmoebis narCenebi 

sa uke Teso ned leulia cementis warmoebisaTvis. 

Cordis baritis madnis gamoyenebis kompleqsuro-

bis xarisxi Zlier da ba lia. Cordis baritis saba-

doze gavrcelebulia sami tipis madnebi: baritis, 

ba  rit-kalcitisa da kalcitis. es madnebi ZarRvebSi 

arakanonzomieradaa gan la gebuli da xSirad isini 

erTmaneTs enacvlebian mokle manZilze. amdenad un-

da iyos gaTvaliswinebuli baritis koncentratTan 
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erTad barit-kalcitis da kalcitis kocentratebis 

miReba, romlebic aseve warmatebiT gamoiyeneba la-

qsaRebavebis warmoebaSi. am miznis misaRwevad aucile-

belia damsxvreuli ma dnis morecxvis Slamebisa da 

daleqvis kudebis gadamuSaveba, rac axali pro duqciis 

miRebasTan erTad saSualebas iZleva gaizardos 

baritis kon ce  ntratis gamosavali. gadasawyvetia 

agreTve, Cordis dasawyobebuli gam di d  rebis narCe-

nebis gadamuSavebis sakiTxi. am narCenebis raodenoba 

300 aTas to  nas Seadgens sasargeblo komponentebis 

(baritis_30-37 %, kalcitis _ 30-35 %) jamuri 

75-80 % SemcvelobiT. narCenebis gadamuSavebis te-

qnologia da mu  Sa ve bu lia da  iTvaliswinebs flo-

taciis meTodis gamoyenebiT baritis, kal  ci ti sa da 

barit-kalcitis koncentratebis miRebas. sabados 

maragebSi mniSv ne lo vania barit-sulfiduri madnebis 

wili. amgvari madnebidan qimiuri mre w ve lo bisTvis 

kondiciuri baritis koncentratis misaRebad SemuSa-

ve bu lia teq no logiuri sqema koncentratebis rki-

nisa da feradi metalebisgan ga sa w me n d ad gamowvis, 

eleqtruli da magnituri separaciis meTodebis ga-

mo yenebiT.                    
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КАКУЛИЯ Д. В., АРАБИДЗЕ З. Л., 
КАРТВЕЛИШВИЛИ Л. Г., ЧОЧИЯ Л. Ш., 
ГУРУЛИ Т.С.
ПЕРСПЕКТИВЫ ИНТЕНСИФИКАЦИИ 
КОМПЛЕКСНОГО ОБОГАЩЕНИЯ МИ-
 НЕ РАЛЬНЫХ РЕСУРСОВ ГРУЗИИ   ПРИМЕНЕ-
НИЕМ КОМБИНИРОВАННЫХ ТЕХНОЛОГИЧЕ-
СКИХ  СХЕМ

  
Первичная переработка минерального сырья в Грузии 

в основном производится  при менением традиционных 
механических способов обогащения, что из-за повыше-
ния доли труднообогатимых руд в добыче минерального 
сырья не обеспечивают достижения высоких показателей 
с точки зрения извлечения полезных компонентов в кон-
центратах и компле к сного использования руд. С целью 
интенсивного развития отрасли переработки полезных 
ис ко паемых, необходимо в практике обогащения мине-
рального сырья широко внедрить ком бинированные тех-
нологические схемы. Особенно перспективно включение 
биотехно ло ги че с ких процессов, чтобы решить задачи от-
расли - расширения базы переработки сырья, интен си фи-
кации комплексности ее использования, улучшения эко-
логической ситуации. С этой точки зре ния рассмотрены 
перспективы применения комбинированных технологиче-
ских схем – включением в них гидро и биометаллургиче-
ских процессов  для переработки шламов и хвостов обо-
гащения Ткибульских углей и Маднеульских сульфидных 
золотосодержащих руд, труднообогатимых марганцевых 
руд Чиатурского месторождения и шламов обогащения, 
хвостов обогащения Чордских баритов и трахитов Аскан-
ского месторождения.

KAKULIA J.,   ARABIDZE Z.,  
KARTVELISHVILI  L.,  CHOCHIA L.,  
GURULI  T.
PERSPECTIVES OF INTENSIFICATION OF 
GEORGIAN MINERAL RESOURCES 
COMPLEX ENRICHMENT WITH 
APPLICATION OF COMBINED TECHNOLOGI-
CAL SCHEMES

Primary proccessing of mineral raw materials in Geor-
gia is mainly produced using traditional mechanical meth-
ods of enrichment that due to the increase of the share of re-
fractory ores in the mining of minerals do not achieve high 
performance in terms of extraction of useful components in 
concentrates and complex use of ores. For intensive devel-
opment of processing industry of minerals, it is necessary 
in the practice of mineral benefi cation widely implement 
the combined technological scheme. Especially promising 
the inclusion of biotechnological processes to solve in-
dustry challenges - broadening the base of raw materials, 
intensify the complexity of its use, improve the environ-
mental situation. From this point of view the perspectives 
of the use of combined technological schemes – including 
hydro - biometallurgy and processes for processing sludge 
and tailings of Tkibuli coal and Madneuli sulfi de gold ores, 
refractory manganese ore deposits of Chiatura and slimes 
benefi cation, tailings Chordi barito and trachytes of Hasan-
skogo fi eld.
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savele pirobebSi droebiTi dislokaciis adgilebSi 
ganTavsebuli obieqtebis wyliT momarageba miwisqveSa 
(gruntis) wylebidan

naSromSi ganxilulia savele pirobebSi dro-naSromSi ganxilulia savele pirobebSi dro-

ebiTi dislokaciis adgilebSi ganTavsebuli ebiTi dislokaciis adgilebSi ganTavsebuli 

obieqtebis (samxedro dajgufebebis, eqspediciebis, obieqtebis (samxedro dajgufebebis, eqspediciebis, 

turbazebis da a.S.) wyliT momaragebis sakiTxebi turbazebis da a.S.) wyliT momaragebis sakiTxebi 

miwisqveSa (gruntis) wylebidan, kerZod: rekomen-miwisqveSa (gruntis) wylebidan, kerZod: rekomen-

daciebi maTi adgilis, ganxorcielebis sqemebis da daciebi maTi adgilis, ganxorcielebis sqemebis da 

gamoyenebuli saSualebebis SerCevisaTvis; Wabur-gamoyenebuli saSualebebis SerCevisaTvis; Wabur-

Rilebidan wylis debitis (xarjis) gaangariSeb-Rilebidan wylis debitis (xarjis) gaangariSeb-

isaTvis, wyalmomaragebisa da wyaldasaxarji pun-isaTvis, wyalmomaragebisa da wyaldasaxarji pun-

qtebis mowyobisa da eqspluataciisaTvis.qtebis mowyobisa da eqspluataciisaTvis.

rogorc cnobilia, sasmeli sayofacxovrebo da 

sameurneo daniSnulebis wyliT srulfasovani mo-

marageba umniSvnelovanesi problemaa rogorc neb-

ismieri mudmivad dasaxlebuli qalaqebisa Tu sof-

lebisaTvis, aseve droebiTi dislokaciis adgilebSi 

ganlagebuli samxedro dajgufebebis, eqspediciebis, 

turbazabis da a.S. obieqtebisaTvis. swored amitom 

iyo, rom ssip gr. wulukiZis samTo institutSi 

Sesrulebuli iyo samecniero kvleviTi samuSao [1], 

romelic eZRvneboda droebiTi dislokaciis adgileb-

is wyliT momaragebis problemasTan dakavSirebuli 

zogierTi sakiTxis Seswavlas da analizs, romelTa 

ZiriTadi aspeqtebi mocemulia naSromSi [2]. masSi 
ganxilulia: wyalmomaragebis sistemebis SesaZlo 

principuli sqemebi; kvanZebi wylis mopovebisaT-

vis; wylis miReba centralizebuli wyalmomaragebis 

sistemidan; wylis miReba zedapiruli wyaroebidan 

(mdinareebidan, wyalsacavebidan, tbebidan); wylis 

miReba zedapirze gamomavali wyaroebidan; atmosfer-

uli naleqebis gamoyeneba da a.S. moculobis Sez-

Rudulobis gamo masSi ver iqna ganxiluli wyliT 

momarageba miwisqveSa (gruntis) wylebidan, meTodi, 

romelic didad gavrcelebulia dedamiwis praqti-

kulad yvela regionSi, rogorc erT-erTi yvelaze 

efeqturi. swored amis gamo iqna Cvens mier miRebu-

li gadawyvetileba am problemasTan dakavSirebuli 

im umTavresi sakiTxebis ganxilvisa, romlebic naS-

romis reziumeSia CamoTvlili.

sakiTxis Seswavlam da analizma dagvanaxa, rom 

miwisqveSa (gruntis) wylebis misaRebad erT-er-

Ti yvelaze gavrcelebuli meTodia Saxturi Webis 

mowyoba.

Saxturi Webis mowyoba wylis misaRebad xdeba mi-

wis zedapirTan axlos arsebuli wylovani Sreebidan, 

romelTac aqvT mcire simZlavre an Sedgebian cudi 

wyalgamcemi gruntebisgan. Webis simaRle Cveulebriv 

ar aRemateba 10–15 m-s. mxolod calkeul regionebSi 

igi aRwevs ramdenime aTeul metrs [3].

Wis kedlebi magrdeba xis farebiT (ix. nax. 1), 

gaCexili morebiT an firfitebiT, rkinabetonis rgo-

lebiT an adgilobrivi masaliT (qvebi, latnebi, wneli 

da sxva). miwis zedapiridan WaSi gaWuWyianebuli 

wylis gaJonvisagan dasacavad mis garSemo keTdeba 

Tixovani saketi.

nax. 1. Saxturi Wa misi kedlebis ficruli farebiT gamagrebis SemTxvevaSinax. 1. Saxturi Wa misi kedlebis ficruli farebiT gamagrebis SemTxvevaSi
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wvrili qviSebisgan Sedgenili wylovani Sris 

SemTxvevaSi, Webis fskeruli kvebiT Sevsebisas, ewyoba 

filtri xreSisagan sisqiT 0,3–0,4 m an naxvretebi-

ani xvrelovani safuZveli ficrebisa da latnebisagan. 

wylovani Sris mcire simZlavris SemTxvevaSi Webi 

Sendeba gverduli kvebiT (naxvretebiT kedlebSi).

Webis mowyoba xdeba xeliT an meqanizaciis 

saSualebebis gamoyenebiT.

2–2,5 m siRrmis Wa sam adamians xeliT SeuZliaT 

moawyon 5–8 sT–Si.
5–6 m da meti siRrmis Webis mosawyobad gamoi-

yeneba meqanizaciis saSualebebi.

qvemoT mocemulia Saxturi Webis da Wabur-

Rilebis gasayvani saburRi mowyobilobebis aRweri-

loba da teqnikuri maxasiaTeblebi, romlebic gamoi-

yeneba zogierTi qveynis, kerZod, ruseTis sajariso 

danayofebSi.

ПБУ – 50 da КШС-40 danadgarebi saSualebas 

iZlevian gruntis damuSaveba da aweva, misi gadmot-

virTva da transportireba Wis piridan nayaramde, 

aseve rkinabetonis rgolebis gadaadgileba da dadg-

ma moxdes meqanizebuli wesiT.

ПБУ – 50 saburRi danadgariT SiZleba amoiTx-

aros 15 m siRrmis da 105 sm diametris Webi, xolo 

КШС danadgariT – 40 m siRrmis da 123 sm dia-
metris Webi.

wyalasaRebi WaburRilebis mowyoba xdeba iseTi 

wylis mosapoveblad, romelic moTavsebulia sakmaod 

wyaluxv qanebSi, romlebic warmodgenili aris qviSe-

biT da kenWnarebiT da aseve kldovani dabzaruli qa-

nebiT (kirqvebiT, dolomitebiT, mergelebiT da sxva). 

WaburRilebis siRrme SeiZleba iyos sxvadasxva da 

igi ganisazRvreba garda hidrogeologiuri pirobeb-

isa, saburRi danadgarebis SesaZleblobebidan gamom-

dinare.

eqspluataciis TvalsazrisiT WaburRilebi aris 

droebiTi da mudmivi (stacionaruli) [3].

droebiTi WaburRilebi, romlebsac ageben mokle 

droSi sajariso saburRi danadgarebiT, eqspluata-

ciaSi arian ramdenime (4-5) dRe-Ramis ganmavlobaSi.

mudmivi (stacionaruli) WaburRilebi ganku-

Tvnilni arian xangrZlivi droiT eqspluatacii-

saTvis (Tveebis ganmavlobaSi) da maTi ageba xdeba 

sakmaod didi drois ganmavlobaSi, rogorc sajari-

so, ise saxalxo sameurneo daniSnulebis saburRi 

danadgarebiT.

mudmivi (stacionaruli) WaburRilis konstruq-

cia Seicavs: wyalmimReb nawils, romlis gavliTac 

wyali wylovani horizontidan moedineba WaburRil-

Si; WaburRilis tans, romlis saSualebiTac xdeba 

masSi wyalmimRebi nawilis gavliT moxvedrili wy-

lis aweva; WaburRlis pirs, romelic warmoadgens 

mis zeda nawils, romelic gamodis miwis zedapirze. 

WaburRilis wyalmimReb nawilSi Tavsdeba filtrebi, 

romelTa konstruqcia SeirCeva wylovani qanebis xa-

siaTidan gamomdinare.

Wauris tani magrdeba samagri milebis erTi an 

ori svetiT. orsvetian WaburRilSi (ix. nax. 2, g) 

samagri milebis pirveli sveti (“konduqtori“) gan-

kuTvnilia WaburRilis piris dasamagreblad, Wabur-

Rilis vertikalurobis uzrunvelsayofad da zeda 

wylovani fenebis gadasaketad.

nax. 2. stacionaruli wyalsaRebi WaburRilebis sqemebi: a, b – erTsvetiani WaburRili; g – orsvetiani nax. 2. stacionaruli wyalsaRebi WaburRilebis sqemebi: a, b – erTsvetiani WaburRili; g – orsvetiani 

WaburRili; d – WaburRili sasarTulo filtriT; e – ufiltro WaburRili wylovani fenis SemTxvevaSi WaburRili; d – WaburRili sasarTulo filtriT; e – ufiltro WaburRili wylovani fenis SemTxvevaSi 

dros ZiriTad qanebSi: 1 – piri; 2 – samagri milebis saeqspluatacio sveti; 3 – filtri; 4 – saleqa-dros ZiriTad qanebSi: 1 – piri; 2 – samagri milebis saeqspluatacio sveti; 3 – filtri; 4 – saleqa-

ri; 5 – konduqtori; 6, 7 – Cobali; I - wylovani fena; II- – wyalgamZle samagri milebis meore sveti ri; 5 – konduqtori; 6, 7 – Cobali; I - wylovani fena; II- – wyalgamZle samagri milebis meore sveti 

(saeqspluatacio), romelic gankuTvnilia wylis misawodeblad tumbos daxmarebiT an (saeqspluatacio), romelic gankuTvnilia wylis misawodeblad tumbos daxmarebiT an 

wylis TviTamoRvrisaTviswylis TviTamoRvrisaTvis

 
 

nax. 2. stacionaruli wyalsaRebi WaburRilebis sqemebi: a, b – erTsvetiani WaburRili; 

g – orsvetiani WaburRili; d – WaburRili sasarTulo filtriT; e – ufiltro 

WaburRili wylovani fenis SemTxvevaSi dros ZiriTad qanebSi: 1 – piri; 2 – samagri 

milebis saeqspluatacio sveti; 3 – filtri; 4 – saleqari; 5 – konduqtori; 6, 7 – 

Cobali; I - wylovani fena; II- – wyalgamZle samagri milebis meore sveti 

(saeqspluatacio) gankuTvnilia wylis misawodeblad tumbos daxmarebiT an wylis 

TviTamoRvrisaTvis 
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filtri idgmeba farulad (ix. nax. 2, a) an 

saeqspluatacio svetze (ix. nax. 2, b, g) wylovani 

fenis zonaSi. Tu wylovani fena ramdenimea, maSin 

idgmeba sasarTulo filtri (ix. nax. 2, d). roca wy-

lovani horizonti warmodgenilia ZiriTadi qanebiT 

(bzarebiani kirqvebi, carci, mergeli da sxva), filtri 

SeiZleba ar daidgas (ix. nax. 2, e).

droebiTi WaburRilebis agebisaTvis Cveule-

brivad iyeneben wvril milovan Was МТК-2М, meqa-

nizebul Snekur Was МШК-15 da gruntis wylebis 

mompovebel mowyobilobas УДФ-15; stacionaruli-

saTvis – saburR mowyobilobas УРБ-АМ, aseve sax-

alxo–samurneo mowyobilobebs 1БА15В, УГБ-50. sa-
burRi mowyobilobiT ПБУ-50 aigeba rogorc droe-
biTi, ise stacionaruli WaburRilebi [4].

wvrili milovani Wa МТК-2М gaTvaliswinebu-

lia gruntis wylebis mosapoveblad 7 m WaburRi-

lis xeliT mowyobis SemTxvevaSi. misi gruntSi day-

eneba moicavs: WaburRilis burRvas wylovan Sremde, 

wyalmimRebi mowyobilobis wylovan SreSi gaWedvas 

da satumbi svetis montaJs. am mowyobilobis mwar-

moebluroba ganisazRvreba 1 m3/sT–mde.

meqanizebuli Snekuri Wa МШК-15 gankuTvnilia 

gruntis wylebis mosapoveblad 15 m–mde siRrmis wy-

alasaRebi WaburRilebis mowyobis dros fxvier qa-

nebSi. is Sedgeba gadasatani saburRi dazgisagan, Rru 

Snekebisagan, wyalmimRebi mowyobilobisagan, Stanguri 

tumbosagan, saburRi da damxmare instrumentisagan, 

romlebic Cawyobilia metalis oTx yuTSi. saburRi 

dazga moqmedebaSi modis 4 cx.Z–iani „druJba 4“–is 

ZravaTi an 5 cx.Z–iani „ural“–is ZravaTi.

burRvis procesSi SnekebiT xdeba naburRi qaneb-

is transportireba, xolo wyalmimRebi mowyobilo-

bis da Stanguri tumbos dadgmis Semdeg, masSi xde-

ba wylis aweva. Snekebis gare diametria 80 mm. am 

mowyobilobis mwarmoebluroba Seadgens 1,5 m3/sT-s.

gruntis wylebis mosapovebeli danadgaris УДФ-

15 daniSnulebaa mowyobili iqnes wyalmomaragebis 

punqtebi gruntis wylebis misaRebad da agreTve 

zedapiruli wyaroebidan miRebuli wylis gasawmen-

dad.

danadgari Sedgeba saburRi agregatisagan, Rru 

Snekebisgan, wyalmimRebi mowyobilobisgan, Stanguri 

tumbosgan, saburRi da damxmare instrumentebisgan, 

romlebic moTavsebulia ТАП3-755 erTRerZian mis-

abmelze. amave misabmelze moTavsebulia wyalmo-

maragebis punqtis mosawyobi saSualebebi, rogorc 

WaburRilisaTvis, romelic aRWurvilia saburRi 

danadgariT, aseve zedapiruli wyaroebisaTvis: ori 

qsovilur–naxSiriani filtri ТУФ-200, ori tumbo 

БКФ-4, rezervuarebi РДВ-5000  da РДВ-1500. 
УДФ-15 danadgari aRWurvilia satumbi svetiT, 

wyalmimRebi mowyobilobiT, satumbi StangebiT da 

SnekebiT, msgavsad МШК-15 mowyobilobisa. Snekebis 

diametria 100 mm. am danadgaris mwarmoebluroba 

aRwevs 2 m3/sT–mde.

gadasaadgilebeli saburRi danadgari ПБУ-50  
gamiznulia miwisqveSa wylebis mosapoveblad droe-

biTi da stacionaruli WaburRilebis, agreTve Sax-

turi Webis, burRvadobis mixedviT I-IV kategoriis 

qanebSi (qviSebi, Tixebi, carci, mergeli, aramkvrivi 

kirqvebi, dolomitebi da sxva) mowyobis gziT.

ПБУ-50 danadgaris SemadgenlobaSi Sedis: sabur-

Ri dazga, romelic damagrebulia ЗИЛ-157К (ЗИЛ-
131) avtomobilis Sasze; satransporto avtomobili 

ЗИЛ-157К (ЗИЛ-131) da ori misabmeli 2-ПН-2(2-
ПН-4) tipis, romlebic aRWurvili arian dakomple-

qtebuli damxmare mowyobilobebis, instrumentebis 

da sxv. gadasatanad.

saburRi danadgaris kompleqtSi Sedis mowyo-

biloba, romelic gankuTvnilia ori droebiTi Wabur-

Rilis mowyobisa da eqspluataciisaTvis. stac-

ionaruli WaburRilebis mowyobisaTvis damatebiT 

moiTxoveba samagri milebi, filtrebi da tumboebi, 

romlebic inaxeba calke da gamoiyeneba aucileblo-

bis SemTxvevaSi.

rkinabetonis da merqan–metaluri samagri rgo-

lebi, romlebic aucilebelia Saxturi Webis gamagreb-

isaTvis, mzaddeba jaris ZalebiT.

mocemuli danadgariT burRvis siRrme 200 mm–

iani diametris WaburRilebisaTvis Seadgens 50 m–s, 

xolo 1050 mm–iani diametris Saxturi WebisaTvis 

– 15 m–s. danadgaris SemadgenlobaSi Semavali ori 

tumbodan TiToeulis mwarmoebluroba droebiTi 

WaburRilebisaTvis Seadgens 3,5 m3/sT-s.

saburRi danadgari УРБ-3АМ gankuTvnilia didi 

siRrmis stacionaruli wyalasaRebi WaburRilebis 

mosawyobad. mis SemadgenlobaSi Sedis: saburRi dazga, 

romlis ZiriTadi meqanizmebi damontaJebulia МАЗ-
500 avtomobilis Sasize; specialurad gawyobili 

satransporto avtomobili МАЗ-500 saburRi mowyo-
bilobebis da instrumentis gadasatanad; specialu-

rad gawyobili avtomobili ЗИЛ-157(ЗИЛ-131) 
1-АПМ-3 misabmel–dasaSleliT saburRi milebis ga-

dasazidad. УРБ-3АМ saburRi danadgariT gaiyvaneba 

stacionaruli WaburRilebi, romelTa siRrme Sead-

gens 250 m–s, 168 mm–iani samagri milebis gamoyenebis 

SemTxvevaSi. sadReRamiso mwarmoebluroba ki aRwevs 

100–120 m3/sT-s.

WaburRilis debiti (xarji) SeiZleba gamoTvli-

li iqnes damokidebulebiT [5] (ix. nax. 3)

 

,                                                        (1)

sadac H aris wylis sayofacxovrebo siRrme wy-

alSemcvel SreSi, m; h0- wylis siRrme WaburRilSi, m; 

R - WaburRilis gavlenis radiusi, m; r0- WaburRilis 

radiusi, m;K K - gruntis filtraciis koeficienti,  

m/dR.R;   =3,14.

,                                                      (2)

sadac t aris amotumbvis dro, wm; Q - amotumbvis 
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xarji, m3/wm; ; m - forianobis koeficienti.

 R  SeiZleba ganisazRvros gamartivebuli 

formuliT

  ,                                                          (3)

sadac  i aris hidravlikuri qanobi  .

gruntebis mixedviT winaswari gamoTvlebisaTvis 

gavlenis radiusi SeZleba miviRoT tolad:

 R =100 - 200 m wvrilmarcvlovani grunt-

ebisaTvis;

 R =250 - 500 m saSualomarcvlovani grun-

tebisaTvis;

 R =700 - 1000 m msxvilmarcvlovani grun-

tebisaTvis.

 

r0

H

h0

R

wyalmomaragebis punqti es aris adgili sadac 

xdeba wylis mopoveba, gawmenda, Senaxva da gacema 

momxmarebelze.

droebiT dislokaciis adgilze ganTavsebuli 

samxedro an sxva jgufis sasmel-sameurneo wyliT 

uzrunvelsayofad wyalmomaragebis punqti pirvel 

rigSi ewyoba miwisqveSa wylebis bazaze arsebul an 

axlad mosawyob WaburRilebze, saSaxto Webze, zeda-

pirze gamomaval wyaroebze. miwisqveSa wylebis aras-

akmarisi raodenobis SemTxvevaSi ki wyalmomaragebis 

punqtebis mowyoba xdeba zedapiruli wylebis bazaze.

abanoebis, samrecxaoebis, manqanebis sarecxi da ga-

samarTi wyliT uzrunvelyofa upiratesad xorciel-

deba wyalmomaragebis punqtebidan, romlebic efuZneba 

zedapiruli wylebis gamoyenebas.

gamoyenebis moxerxebulobis da ekonomiurobis 

TvalsazrisiT sasurvelia wyalmomaragebis da wy-

aldasaxarji punqtebi SeZlebisagvarad ganlagdes im 

nawilebis da danayofebis siaxloveSi, romlebic wy-

lis uSualo momxmareblebi arian.

wyalmomaragebis punqtis adgilis SerCevisas 

gaTvaliswinebuli unda iqnes raionis sanitarul-ep-

idemiologiuri mdgomareoba, wylis wyaros debiti 

da wylis xarisxi. wyalmomaragebis punqti sasur-

velia moewyos wylis wyaroze, romlis debiti 2-3 

jer aRemateba moTxovnili wylis raodenobas.

nax. 3.nax. 3.

momsaxure personalisaTvis unda moewyos Tav-

Sesafari. TviT punqtebis ganlageba xdeba dafarul 

adgilebSi, risTvisac gamoiyeneba adgilmdebareobis 

damcavi da SesaniRbi Tvisebebi. SeniRbvisas bunebriv 

saSualebebTan erTad gamoiyeneba tabeluri SesaniRbi 

saSualebebi.

wyalmomaragebis punqtSi keTdeba samuSao moedani, 

sadac warmoebs wylis mopoveba, gawmenda, Senaxva da 

gacema; samrecxao moedani taris da individualuri 

WurWlis gasarecxad da dezinfeqciisaTvis, mosacde-

li moedani wylis wamRebi transportisaTvis.

wyalis dagroveba, romelic daiRvreba wylis 

aRebis adgilas da taris recxvis dros, xdeba Sem-

kreb wyalSTamnTqnel WebSi.

wyalmomaragebis punqtis mowyobis dros pirvel 

rigSi aigeba (an aRsdgeba arsebuli) Webi, Wabur-

Rilebi, sakaptaJe sistema. wyalmimRebi Ria wyal-

satevebidan, daidgmeba wyalamweebi, wylis gamwmendi 

saSualebebi (saWiroebis SemTxvevaSi) da gatardeba 

sxva RonisZiebebi, romlebic xels Seuwyoben wylis 

miRebas SemWidroebul vadebSi. magaliTad, gasamarTia 

wyalmimRebi punqti Ria wyaros bazaze. gamarTva iw-

yeba wyaros kaptaJiT, 
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Semdgom idgmeba samarago rezervuari (РДВ-500) 
ise, rom masSi wyali Cavides TviTdinebiT; montaJde-

ba wyalmoTxovnilebisaTvis saWiro Sesabamisi tumbo 

da milsadenebi, romlebic wyals miawvdian savele 

pirobebSi droebiT dislocirebul samxedro da-

jgufebasTan axlos dadgmul samarago rezervuarSi 

(wylis transportirebis erT-erTi SesaZlo varian-

ti). individualur maTarebsa, Termosebsa da qvabebSi 

wylis maragis aRebisaTvis damatebiT idgmeba mcire 

zomis rezervuari (РДВ-100).
wylis misaRebi axali saSaxto Webi mizanSe-

wonilia moewyos miwisqveSa wylebis Cawolisas 

cudi wyalgacemis gruntebSi (TixnarSi, qviSnarSi), 

romlebSic wylis mopoveba wyalSemkrebi WaurebiT 

araefeqturia.

wyalmomaragebis punqti meqanizebuli Snekuri 

WiT misaRebia gruntis wylebis Cawolisas msxvil 

da wvril qviSebSi 15 metramde siRrmisas.

wyaldasaxarji punqti es aris adgili, sadac 

xdeba wylis garkveuli maragis (2-3 dReRamuri xar-

jisa) ganTavseba (romlis Sevseba mudmivad xdeba) 

da gacema-moxmareba sxvadasxva daniSnulebisaTvis, 

anu igive samxedro dajgufebis droebiTi dislok-

aciis adgili. naxazze 4 mocemulia wyalsaxarji 

punqtis sqema, romlebze naCvenebia wylis samarago 

rezervuarebis, wylis momxmareblebis da karvebis 

ganlageba.

samarago rezervuarebis ganlageba xdeba Se-

maRlebul adgilze ise, rom momxmarebels wyali mie-

wodos TviTdinebiT.
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SILAGADZE V., MAKHARADZE L., 
JANGIDZE M., STERIAKOVA S.
WATER SUPPLY FROM SUBSURFACE (GROUND) 
WATER FOR OBJECTS LOCATED ON TEMPO-
RARY DISLOCATION PLACES IN FIELD CONDI-
TIONS

The article reviews water supply from subsurface 
(ground) water for objects (military groups, expedi-
tions, tourist centers, etc.) located on temporary dis-
location places in field conditions; particularly: rec-
ommendations for defining the locations, schemes 
and equipment; for calculation of water consumption 
from the bore; and for arranging water supply and 
consumption points and their exploitation.  

СИЛАГАДЗЕ В.А., МАХАРАДЗЕ Л.И., 
ДЖАНГИДЗЕ  М.В., СТЕРЯКОВА С.И.
ВОДОСНАБЖЕНИЕ ИЗ ПОДЗЕМНЫХ 
(ГРУНТОВЫХ) ВОД ОБЪЕКТОВ, РАЗМЕЩЕН-
НЫХ В МЕСТНОСТЯХ ВРЕМЕННОЙ ДИСЛО-
КАЦИИ В ПОЛЕВЫХ УСЛОВИЯХ

 
В статье рассмотрены вопросы водоснабже-

ния из подземных (грунтовых) вод объектов, раз-
мещённых в местностях временной дислокации в 
полевых условиях (воинских группировок, экспе-
диций, турбаз и т.д.) в частности: рекомендации по 
выбору их мест, схем и средств для их осуществле-
ния; по расчету дебита (расхода) воды из скважин; 
по устройству пунктов водоснабжения, водоразбо-
ра и их эксплуатации.

uak 622.625.57

akad. doqtori g. nozaZe, teqn. mecn. doqtori d. pataraia,  
a. qarTveliSvili, akad. doqtori e. woweria, r. maisuraZe

sabagiro gzebis ganviTarebis perspeqtivebi saqarTveloSi da 
usafrTxoebis sakiTxebTan dakavSirebuli evronormebi

statiaSi ganxilulia saqarTvelos samgzavro statiaSi ganxilulia saqarTvelos samgzavro 

sabagiro gzebis satransporto parkis arsebuli sabagiro gzebis satransporto parkis arsebuli 

mdgomareoba da sabagiro transportis ganviTarebis mdgomareoba da sabagiro transportis ganviTarebis 

Tanamedrove tendenciebi. naCvenebia Tanamedrove Tanamedrove tendenciebi. naCvenebia Tanamedrove 

teqnikuri reglamentiT gaTvaliswinebuli  usaf-teqnikuri reglamentiT gaTvaliswinebuli  usaf-

rTxoebis sakiTxebi da savaldebulo evroregulaciebi, rTxoebis sakiTxebi da savaldebulo evroregulaciebi, 

romelTa dakmayofilebac aucilebelia sabagiro romelTa dakmayofilebac aucilebelia sabagiro 

gzebis mSeneblobis  da eqspluataciis procesSi gzebis mSeneblobis  da eqspluataciis procesSi 

evrogaerTianebis qveynebSi. ganxilulia pasuxismgebel evrogaerTianebis qveynebSi. ganxilulia pasuxismgebel 

samsaxurTa  da RonisZiebaTa nusxa, rac aucilebelia samsaxurTa  da RonisZiebaTa nusxa, rac aucilebelia 

saqarTvelos sabagiro transportTan dakavSirebuli saqarTvelos sabagiro transportTan dakavSirebuli 

teqnikuri reglamentis evrokavSiris saTanado teqnikuri reglamentis evrokavSiris saTanado 

kanonmdeblobasTan harmonizaciaSi mosayvanadkanonmdeblobasTan harmonizaciaSi mosayvanad

saqarTvelo mTagoriani qveyanaa da amdenad 

saukeTeso winapiroba gaaCnda da gaaCnia  sabagiro 

transportis ganviTarebis TvalsazrisiT.  sabWoTa 
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kavSiris SemadgenlobaSi yofnis dros  mas wamyvani 

pozicia ekava sabagiro transportis ganviTarebis 

sferoSi. am faqtis dasamtkiceblad sakmarisia 

cxrili 1cxrili 1

saqarTveloSi XX saukunis 80-ian wlebamde arsebuli samgzavro sabagiro gzebis CamonaTvalisaqarTveloSi XX saukunis 80-ian wlebamde arsebuli samgzavro sabagiro gzebis CamonaTvali

№ 
samgzavro sabagiro gze-samgzavro sabagiro gze-

bis ganTavsebis adgilibis ganTavsebis adgili

samgzavro sabagiro gze-samgzavro sabagiro gze-

bis raodenoba 1989 wlis bis raodenoba 1989 wlis 

mdgomareobiTmdgomareobiT

2012 wlis mdgomareobiT2012 wlis mdgomareobiT

funqcionirebsfunqcionirebs ar funqcionirebsar funqcionirebs

1. Tbilisi 9  9

2. gagra 1  1

3. tyvarCeli 1  1

4. baTumi 1  1

5. xulo 1 1  

6. quTaisi 1 1  

7. saCxere 1  1

8. nunisi 1 1 

9. WiaTura 17 12 5

10. tyibuli 1  1

11. martvili 1 1  

12. mestia 1 1  

13. borjomi 1 1  

14. Wobisxevi 1  1

15. bakuriani* 12 8 4

16. abasTumani 1 1  

17. siRnaRi 1  1

18. gudauri 3 3  

sulsul 55 29 26

* - 2012 wlis mdgomareobiT Zveli samgzavro  sabagiro gzebidan funqcionirebda mxolod saTrevela 

gzebi.

ganvixiloT qveynis masStabiT samgzavro gzebis  

funqcionirebis geografia da raodenoba (ix. 

cxrili 1).                             

2000 wlidan saqarTveloSi msoflioSi 

lideri sabagiro satransporto sisitemebis 

mwarmoebeli kompaniebis  mier aSenda ramdenime 

Tanamedrove samgzavro sabagiro gza (ix. cxrili 2).
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dReisaTvis  saqarTveloSi mimdinareobs sabagiro 

transportis infrastruqturis sruli ganaxleba 

da es procesi ganuxrelad gagrZeldeba, vinaidan 

sabagiro gzebze, rogorc wesi, Znelad xorcieldeba 

rekonstruqciis procesi.

Tanamedrove samgzavro sabagiro gzebis mSenebloba 

da eqsploatacia moiTxovs saTanado sakanonmdeblo 

bazis, teqnikuri reglamentis da Tanmdevi 

regulaciebis ganaxlebis process, rac rTulad 

mimdinareobs da CamorCeba sabagiro satransporto 

infrastruqturis ganviTarebis tempebs.

arsebuli situaciis gaumjobesebis mizniT  

2015 wlis 10-12 marts saqarTvelos ekonomikisa 

da mdgradi ganviTarebis saministros saxmeleTo 

transportis saagentoSi safrangeTis mTavrobis 

xelSewyobiT Catarda samuSao seminari Temaze 

„sabagiro gzebi - Tanamedrove evronormebi da 

usafrTxoebis wesebi“. seminars uZRvebodnen 

safrangeTis ekologiis, mdgradi ganviTarebis da 

energetikis saministrosTan arsebuli sabagiro da 

sarelso transportis samsaxuris specialistebi - 

kristof sioni da klod  merli [1].

momxsenebelTa mier aRniSnul iqna, rom evro-

kavSiris politikuri mowyobidan gamomdinare, 

evrogaerTianebis farglebSi mgzavrTa transpor-

tireba sabagiro transportiT regulirdeba evro-

 cxrili 2cxrili 2

2000 wlidan saqarTveloSi aSenebuli samgzavro sabagiro gzebi2000 wlidan saqarTveloSi aSenebuli samgzavro sabagiro gzebi

 №
samgzavro sabagiro samgzavro sabagiro 

gzebis ganTavsebis gzebis ganTavsebis 

adgiliadgili

samgzavro sabagiro samgzavro sabagiro 

gzebis raodenoba gzebis raodenoba 

SeniSvnaSeniSvna

funqcionirebsfunqcionirebs firmis dasaxelebafirmis dasaxeleba

1. gudauri 4 4 dopelmaieri, poma

2. Tbilisi 1 1 laitneri

3. bakuriani 3 3 laitneri, dopelmaieri

4. mestia 3 3 poma, dopelmaieri 

5. baTumi 1 1 dopelmaieri 

 sul 12 12  
parlamentis da evrosabWos 2000 wlis 20 martis 

direqtivis - 2000/9/EEC safuZvelze [2, 3]. 

direqtivis moqmedebis farglebSi Sedis sabagiro 

transportis Semdegi saxeobebi:

- funikuliorebi;

- kabinebiani bagirgzebi;

- saTxilamuro bagirgzebi.

direqtivis moqmedeba vrceldeba: 

- axal instalaciebze;

- arsebuli instalaciebis arsebiT 

cvlilebebze (eqspluataciaSi gaSvebis axali 

nebarTva), nawilebisa da interfeisebis Secvlisas 

arsebul instalaciebze;

- bazarze arsebul usafrTxoebis (axal) 

sistemebsa da qvesistemebze.

direqtivis moTxovnebi  unda aisaxos  erovnul 

regulaciebSic.

sabagiro gzis mSeneblobis an rekonstruqciis 

organizatorma unda uzrunvelyos usafrTxoebis 

analizi da warmoadginos saTanado angariSi:

- Siga da gare riskebis identifikacia;

- zomebi, romlebic gaTvaliswinebulia riskebis 

samarTavad;

- usafrTxoebis sistemebisa da qvesistemebis 

(maTi Semadgeneli komponentebis) sia.

nax. 1.  sabagiro gzis qvesistemebi da maTSi Semavali komponentebinax. 1.  sabagiro gzis qvesistemebi da maTSi Semavali komponentebi
 

nax. 1.  sabagiro gzis qvesistemebi da maTSi Semavali komponentebi 

 

evropuli normebi 

 

- 

samgzavro sabagiro gza

qvesistema1 – samgzavro 

qvesistema 2 – sayrdenebi

qvesistema N – sadguri

k1 -bagiris 

samagri

k m -gorgolaWi

k1 - buniki 

k1 -amZravi

p1 - bagiris 

samagri

pm - gor-

golaWi

p1 - Bbuniki

p1 - BamZravi



42 samTo Jurnali, # 2(37), 2016

samTo eleqtromeqanika - ГОРНАЯ ЭЛЕКТРОМЕХАНИКА - MINING ELEKTROMECHANYCS

evropuli normebi

ZiriTadi moTxovnebi klasificirebulia 23 

harmonizebul normad. 

evropuli normebi iTvleba “ZiriTad moTxovnebTan 

Sesabamis (anu, harmonizebul) normebad”. es ki niSnavs, 

rom normebSi direqtivis ZiriTadi moTxovnebi 

dakmayofilebulia. 

ar ikrZaleba  sxva normebis gamoyeneba. 

harmonizebuli normebi (arasruli CamonaTvali):

- EN 12929-1 zogadi wesebi – nawili 1: moTxovna 

erTnairia yvela danadgarisTvis;

- EN 12929-2 zogadi wesebi – nawili 2: 

damatebiTi moTxovnebi orbagiriani bagirgzebisTvis 

da umuxruWo urikebisTvis;

- EN 12930 angariSi;

- EN 12927-1-dan bagirebi (SerCevis kriteriumebi, 

usafrTxoebis koeficientebi, boloebis Camagreba, 

eqspluataciisaTvis momzadeba, kontroli da a.S);

- EN 1908 bagiris damWimi mowyobilobebi;

- EN 13223 amZravi da sxva meqanikuri sistemebi;

- EN 13796-1 kabinebi, pirveli nawili;

- EN 13796-2 kabinebi, meore nawili - CamWeris 

gasrialebis testebi;

- EN 13796-3 kabinebi, mesame nawili - testi 

bagiris daRlilobaze;

- EN 13243 eleqtrosistemebi (Zravebis garda);

- EN 13107 konstruqcia;

normebi da teqnikuri parametrebi:

- EN 1907% terminologia;

- EN 12408% xarisxis uzrunvelyofa;

- TR 14819-1% xanZris arideba – pirveli 

nawili; funikuliori gvirabSi;

- TR 14819-2% xanZris arideba – meore nawili; 

funikuliori gvirabSi; sxva funikuliorebi da 

danadgarebi gvirabSi.

- EN 1709 testebi, movla – garemonteba;

- EN 1909 evakuacia;

- EN 12397 eqspluatacia.

usafrTxoebis analizi

mxedvelobaSi miiReba yvela is mniSvnelovani 

aspeqti, romelic SeiZleba gaTvaliswinebul iqnes 

sistemisa da misi garemos usafrTxoebisTvis 

(koncefcia-konstruireba, realizacia da 

eqspluataciaSi gaSveba) da axdens riskebis 

identificirebas (gamocdilebaze dayrdnobiT). 

meTodis arCevani Tavisufalia, magram gamo-

yenebuli meTodi unda iyos aRiarebuli. 

analizi xdeba proeqtis doneze. analizis 

Sedegebi gamoiyeneba instalaciis konfiguraciis 

gadawyvetisas da emsaxureba im funqciebis 

gansazRvras, romelTa Sesrulebac instalaciis 

Semadgenel nawilebs mouwevT.

EEC usafrTxoebis sistema: normebTan 
Sesabamisobis Sefaseba

Sefaseba xdeba sertificirebuli organos mier 

V danarTSi aRwerili saSualebebiT.

SesaZlebelia oTxi sruli proceduris 

Sesruleba: B+ D/ B+F/ H / G;

moduli B: EEC normasTan Sesabamisoba;
exeba mxolod danadgaris Seqmnis (koncefciis) 

etaps da unda Seivsos D D an F moduliT warmoebis 

procesisaTvis.

moduli D: warmoebis xarisxSi darwmuneba;

am SemTxvevaSi masertificirebel organod unda 

darCes B modulis ganmaxorcielebeli organo.

moduli F: produqtis Semowmeba;
moduli H: erTeulis Semowmeba. moicavs 

konstruqcias, warmoebasa da    eqspluatacias;

moduli G: xarisxis sruli uzrunvelyofa. 

konstruqciis kontroli SesaZloa iyos 

individualizebuli usafrTxoebis TiToeuli 

sistemisaTvis, an Seexebodes sistemaTa ojaxebs.

sistemebis da qvesistemebis TiToeul sistemebis da qvesistemebis TiToeul 

komponents aqvs xarisxis  maCvenebeli komponents aqvs xarisxis  maCvenebeli 

niSani, rac adasturebs evronormebiT niSani, rac adasturebs evronormebiT 

moTxovnili xarisxis donis  moTxovnili xarisxis donis  

uzrunvelyofas.uzrunvelyofas.

usafrTxoebis kontroli: EC normebTan 
Sesabamisobis deklaracia

konstruqciis aRmweri dokumenti Sedgenilia 

enaze, romelic aris evrokavSiris romelime 

oficialuri ena.

dokumenti moicavs: 

- miTiTebas direqtivaze 2000/9/EEC;

- mwarmoeblis vinaobas, iuridiul statussa da 

misamarTs;

- konstruqciis aRweras (brendi, tipi);

miTiTebas im proceduraze, romelic gamo-

yenebul unda iqnes normebTan Sesabamisobis 

gasacxadeblad; 

gansakuTrebul monacemebs, romlebsac pasuxobs 

danadgari da gansakuTrebiT, im informacias, rome-

lic dakavSirebulia mis gamoyenebasTan (inter-

feisebi da SezRudvebi, romlebic Semowmebulia 

masertificirebeli organos mier); 

masertificirebeli organos vinaobasa da 

misamarTs, misTvis EC  normis miniWebis uflebis 

TariRs, uflebis vadas da sargeblobis pirobebs;

usafrTxoebis kontroli - teqnikuri 
dokumentebi

teqnikuri dokumentacia, romelic warmodgenil 

unda iqnes qvesistemebis kontrolis dros:  

- mowmobebi da gancxadeba normebTan Sesabamisobaze; 
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- erTiani gegma; 

- gamoyenebis (daniSnulebis) sfero; 

- Semadgeneli nawilebis (komponentebis) sia; 

- Sesabamisi interfeisebi; 

- gamocdis, montaJisa da movlis instruqcia

usafrTxoebis zomebi

Tuki usafrTxoebis sistemis an qvesistemis 

mdgomareoba  mgzavrebisTvis an qonebisTvis safrTxes 

qmnis:

- wevrma qveyanam unda SezRudos an akrZalos 

misi gamoyeneba;

- wevrma qveyanam saqmis kursSi unda Caayenos 

evropis komisia.

Tu usafrTxoebis erTi sistema an qvesistema ar 

aris normebTan Sesabamisi, wevri saxelmwifo iRebs 

saWiro zomebs da evropis komisias da sxva wevr 

qveynebs ayenebs saqmis kursSi;

Tuki avtorizebuli danadgari safrTxes 

warmoadgens mgzavrebisTvis an qonebisTvis, wevri 

saxelmwifo iRebs Sesabamis zomebs da zRudavs, an 

wyvets maT gamoyenebas.  evropis komisias ayenebs 

saqmis kursSi. 

evropis komisiis monacemTa baza: 
RAPEX, ICSMS

evropis komisia konsultacias uwevs sxvadasxva 

komitetsa da eqspertTa jgufs: 

- direqtivis mudmivmoqmedi komiteti;

- jgufi « bazris zedamxedvelobis organoebi »;

- jgufi « sertificirebuli organoebi ».

 cxrilSi 3 mocemulia sabagiro gzis 

instalaciis, amuSavebis da eqspluataciis procesebSi 

pasuxismgeblobis ganawilebis modeli safrangeTis 

normatiul bazaze dayrdnobiT.

cxrili 3 cxrili 3 

 samgzavro sabagiro gzebze instalaciis, amuSavebis da eqspluataciis ganmavlobaSi pasuxismgeblobis ga- samgzavro sabagiro gzebze instalaciis, amuSavebis da eqspluataciis ganmavlobaSi pasuxismgeblobis ga-

nawilebis modeli safrangeTis normatiul bazaze dayrdnobiTnawilebis modeli safrangeTis normatiul bazaze dayrdnobiT
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mwarmoebeli X X (X) (X) (X) (X) (X) X X

momsaxure X X X X X X X X X X X

sertificirebuli 

inspeqtori

eleqto 

kontroli X X

meqanikuri 

kontroli X

bagiris 

kontroliori
X

yovelwliuri 

Semowmebebis 

sertificireb-

uli teqnikosi

X

sertificirebuli Semsrulebeli X X
cvlilebaze pasuxismgebeli X
Semowmebaze pasuxismgebeli X X
30 wliani eqspluataciis 

Semdeg Semowmebaze 

pasuxismgebeli
X X

saxelmwifo sabagiro gzebis 

kontrolis biuro
X X X X X X X X X X X
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evrokavSiris wevri  qveynebis sakanonmdeblo baza 

gamoyofs 4 ZiriTad pasuxismgebel subieqts sabagiro 

gzebis usafrTxo eqspluataciis uzrunvelyofis 

mizniT, es subieqtebia:

- sabagiro gzis mwarmoebeli (amSenebeli) 

firmebi;

- sabagiro gzis mflobeli (mesakuTre) an 

eqspluataciis gamwevi fizikuri an iuridiuli piri;

- sabagiro gzebis Semowmebis uflebis mqone 

serTificirebuli damoukidebeli iuridiuli an 

fizikuri piri;

- saxelmwifo sabagiro gzebis kontrolis 

uflebamosili biuro.

daskvnebi:

seminaris msvlelobis dros warmodgenili 

masalis analizis safuZvelze SeiZleba davaskvnaT:

- evrogaerTianebis wevri qveynebi Tanxmdebian 

saTanado direqtivis da erovnuli teqnikuri 

regulaciebis safuZvelze sabagiro transportis 

usafrTxo eqspluataciis moTxovnili donis 

uzrunvelyofis aucileblobaze da valdebulebaze;

- saqarTvelos Tanamedrove sakanonmdeblo 

baza jerjerobiT arasaTanadodaa momzadebuli 

evrogaerTianebis sakanonmdeblo bazasTan harmo-

nizaciisTvis;

- dReisaTvis saqarTveloSi ar moipoveba 

serTificirebuli damoukidebeli saeqsperto 

organizacia, romelic uzrunvelyofs sabagiro gzebis 

usafrTxoebis sakiTxebis evronormebis moTxovnil 

doneze   Semowmebas da dacvas;

- saqarTveloSi sabagiro transportis 

teqnikuri Semowmebis funqcia droebiT davalebuli 

aqvs  saxelmwifo zedamxedvelobis samsaxurs, 

vidre ar Seiqmneba damoukidebeli, arasaxelmwifo 

saeqsperto organizacia. es sakiTxi droulad aris 

gadasawyveti.

- problemas warmoadgens Tanamedrove samgzavro 

sabagiro gzebis mcodne teqnikuri personalis 

momzadebis da serTificirebis uzrunvelyofa, rac 

qmnis erTgvar vakuums dargis nacionaluri kadrebiT 

dakompleqtebis saqmeSi;

- rogorc statistikidan Cans, sabWoTa periodSi 

saqarTveloSi aSenebuli samgzavro sabagiro gzebis 

eqspluataciis vada aRemateba 40-50 wels.  saWiroa 

ganxorcieldes maTi sruli demontaJi da axali 

sabagiro gzebis mSenebloba. 
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В статье анализируется состояние парка 
пассажирских канатных дорог и тенденций развития 
канатного транспорта в Грузии. Показаны технические 
правила по вопросам безопасности и обязательных 
европейских правил, которые необходимы для 
удовлетворения производства и эксплуатации канатных 
дорог в ЕС. Обсуждается вопрос ответственных 
служб и перечень действий, которые необходимы для 
гармонизации технических регламентов в Грузии с 
соответствующим законодательством ЕС.
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1. ПРЕДИСЛОВИЕ

Магнитно-импульсная обработка (МИО) 
представляет собой комплексное воздействие 
на материал магнитострикционных процессов и 
механических деформаций, тепловых и электро-
магнитных вихревых потоков, локализованных в 
местах концентрации магнитного потока, а также 
систему процессов, направленно ориентирующих 
«спин-характеристики» внешних электронов ато-
мов металлов пограничной зоны контакта зерен 
(перегруженного участка кристаллита). Суть этой 
теории заключается в следующем: при перемеще-
нии детали в полости соленоида, вследствие неод-
нородной кристаллической структуры, в ней воз-
никают вихревые токи, которые обуславливают 
магнитное поле и локальные микровихри. Они, в 
свою очередь, нагревают участки вокруг кристал-
литов напряженных блоков и неоднородностей 
структуры металла. Градиент теплового потока 
при магнитно-импульсной обработке тем выше, 
чем менее однородна микроструктура металла. В 
местах концентрации остаточных и усталостных 
напряжений, связанных с технологией производ-
ства обработки или эксплуатации детали, теплоты, 
наведенная при магнитно-импульсной обработке 

вихревыми токами, частично уменьшает избыточ-
ную энергию составляющих кристаллитов и зерен 
структуры образца, особенно в зоне контакта на-
пряженных участков. Кроме того, вихревое маг-
нитное поле обуславливает более равномерное ее 
охлаждение. Одновременно с тепловыми процес-
сами, за счет импульсного магнитного поля, в ме-
талле происходит полярная ориентация спинов 
электронов атомов, расположенных в области 
контакта кристаллитов и зерен сплавов, вслед-
ствие чего улучшаются механические свойства 
материала. При этом деталь в магнитном поле 
подвергается «винтовому сжатию». Возникающие 
электродинамические силы частично уплотняют 
кристаллиты металла, вследствие чего снижаются 
концентрации напряжений. В стали уменьшается 
избыточная энергия, снижается концентрация 
напряжений, вследствие чего улучшаются меха-
нические свойства. Например, при взаимовоздей-
ствии трущихся поверхностей в поверхностном 
слое снижаются растягивающие напряжения, уве-
личиваются удерживающие смазочный материал 
напряжения, возрастает дисперсность блоков мо-
заики поверхностного слоя металла, повышается 
закрепление в пограничном слое легирующих 
элементов. При этом повышается теплопрово-
дность материала, увеличивается скорость отвода 
тепловых потоков при жидкостном охлаждении, 
возрастает поляризация органических компонен-
тов смазочного материала, увеличивается адгезия 
смазочного материала на металлической поверх-
ности и ускоряется отвод теплоты из узлов тре-
ния [1].

Проблема повышения стойкости и долговеч-
ности горного породоразрушающего инструмента 
очистных и проходческих комплексов, струговых 
и буровых установок, шарошечных долот, зубьев 
ковшей экскаваторов и т.д., равно как и деталей 
этих машин, особенно остро встала в последние 
годы в связи с резким их удорожанием.

Применяемые в настоящее время различные 
способы и средства повышения ресурса горных 
породоразрушающих инструментов (специ-
альная термообработка, напиление, искровое 
легирование, лазерная обработка и т.д.) явля-
ются весьма дорогостоящими и не позволяют 
существенно в 1,2-1,5 раза поднять их эксплуа-
тационные показатели в условиях горного про-
изводства. Из многих технологий, которыми 
располагает в настоящее время производство, 
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2. СУЩНОСТЬ ТЕХНОЛОГИИ

Сущность новой технологии магнитно-импуль-
сного упрочнения состоит в том, что при магнит-
но-импульсном воздействии вещество из которых 
изготовлены детали горных машин изменяет свои 
физические и механические свойства. Улучшение 
свойств у ферромагнитных материалов, прошед-
ших МИО, достигается за счет направленной ори-
ентации свободных электронов вещества внеш-
ним полем, вследствие чего увеличивается тепло- 
и электропроводность материала детали.

Взаимодействие магнитного импульсного поля 
с деталью из токопроводящего материала проис-
ходит тем интенсивнее, чем выше структурная и 
энергетическая неоднородность вещества. Поэ-
тому, чем выше концентрация поверхностных и 
внутренних напряжений в металлических деталях, 
тем больше вероятность локальной концентрации 

особый интерес представляют физические ме-
тоды упрочнения, в частности, методы магнит-
но-импульсной обработки (МИО) вызывающие 
необратимые структурные изменения в обраба-
тываемом материале [2].

 В тоже время эффективность традицион-
ных методов упрочнения может быть значитель-
но повышена при применении МИО, что хорошо 
видно по данным, приведенным в таблице 1.

Таблица 1
Повышение эффективности некоторых методов традиционного упрочнения и защита 

поверхностей деталей горных машин при применении МИО

Способ упрочнения МИО, %

Оксидирование 30-40

Фосфатирование 25

Хромирование 40-50

Никелирование 65

Борирование 40

Электроискровое легирование 80

Плазменное напыление 70

Нитроцементация 30

Диффузионное хромирование 40-50

Обработка взрывом 65-70

Прокатывание 40

Наклеп 25-30

Закалка изотермическая 45

Закалка ступенчатая 35

Закалка с обработкой холодом при температуре t = - 2700C 50-60

Термомеханическая обработка 70-80

в них микровихрей внешнего поля, которые на-
гревают участки вокруг кристаллов напряженных 
блоков и неоднородностей структуры металла. Гра-
диент теплового потока при МИО тем выше, чем 
менее однородна микроструктура металла [3].

В местах концентрации остаточных или уста-
лостных напряжений, связанных с технологией 
производства, обработки или эксплуатации дета-
ли, теплота, наведенная при МИО вихревыми то-
ками, частично уменьшает избыточную энергию 
составляющих кристаллитов и зерен структуры 
образца особенно в зоне контакта напряженных 
участков. Микроструктура сплава улучшается в те-
чении 0,01-1,0 с.

Кроме того, вихревое магнитное поле обуслав-
ливает более равномерное охлаждение детали.

Сказанное выше подтверждается результатами 
проведенных испытаний, представленных в табли-
це 2.
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Таблица 2
Изменение напряжений в материалах и инструментах при МИО

Материалы образца 
инструмента

Изменение напряжений в зоне 
контакта при МИО, %

Изменение напряжений в зоне 
контакта при термообработке, %

Сталь У18А 15 80

Сталь У12Ф 20 74

Резцы сталь У8А 15 74

Резцы сталь У12А 19 78

Р6Н5 12 72

Сверло сталь Р6М5 10 80

Резец сплав ВК6 20 75

Режущий инструмент с 
механическим креплением 
твердосплавных пластин

25 84

Сплав ВК6 12 75

Комбинированные фрезы 20 70

В таблице 3 приведены некоторые физические и механические характеристики 
твердых сплавов, прошедших МИО.

Таблица 3

Некоторые физические и механические характеристики твердых сплавов без 
обработки (значения в числителе) и при МИО (значения в знаменателе)

Марка твердого 
сплава

Коэффициент 
теплопередачи, 

Вт/м2 ·К

Теплопроводность, 
Вт/м ·К

Удельная 
теплоемкость, 

Дж/ кг ·К

Предел 
прочности при 

изгибе, МПа

1 2 3 4 5

ВК4 4.8/4.7 66.0/66 56/61 1310/1450

ВК6 5.2/5.1 69.0/76 62/64 1480/1700

ВК8 5.6/5.4 70.0/80 70/75 1560/1830

ВК10 6.2/6.0 75.0/80 65/71 1730/1980

ВК12 7.0/6.5 77.0/82 69/79 1950/2300

Т30К4 7.2/7.0 38.9/46 25/30 910/980

Т15К6 6.8/6.3 20.4/28 28/32 1150/1310

Т14К8 5.9/5.6 19.2/26 31/36 1300/2300

Т5К10 6.4/5.5 22.9/25 33/40 1360/1540

ТТ8К6 7.6/6.8 28.6/34 29/31 1200/1350

ТТ10К8 7.8/7.0 31.4/34 34/38 1500/1800

ТТ20К9 8.5/8.0 48.7/51 39/43 1350/1560
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3. ОБОРУДОВАНИЕ ДЛЯ МИО

Для производства работ по МИО инструмента 
и деталей горных, камнеобрабатывающих 
и дорожных машин, созданы мобильные 
промышленные установки «Магнитрон» 
состоящие из силового блока, блока электронного 
управления, компьютера с набором конкретных 
программ обработки изделий, набора соленоидов. 
Конструкция соленоида, его размеры и масса 
определяются соответствующими задачами 
конкретного изделия и требования потребителя.

Вследствие улучшения вещества после МИО су-
щественно в том, что 1,5-2,0 раза снижается коэффи-
циент трения – скольжения режущего инструмента 
при сверлении, точении, фрезеровании конструк-
ционных сталей, что позволяло повысить скорость 
обработки материалов без перегрева инструмента.

Для вращающихся деталей горных машин из 
сталей 40Х, 30ХГСА, 3Х13, ХВГ и других при МИО 

коэффициент трения инструмента уменьшается 
в 1,5-2,5 раза. При этом повышается теплопрово-
дность материала инструмента, увеличивается ско-
рость отвода тепловых потоков при жидкостном 
охлаждении, увеличивается адгезия смазочного 
материала металлической поверхности и ускоря-
ется отвод теплоты из узлов трения. Все это под-
тверждается данными, приведенными в таблице 4.

Таблица 4
Изменение долговечности работы узлов горных машин, расхода смазочного 

материала, частоты вращения вала при МИО

Марка стали Долговечность 
работы узла, 

месяц

Расход 
смазочного 

материала, кг

Колебания вала, С-1

Осевые Угловые

45 120 8.5 85 70

40Х 125 8.0 88 70

30ХГСА 150 8.5 80 80

35ХГФ 155 9.0 80 70

38ХМ 150 9.0 80 80

65 136 8.5 75 60

70 140 9.0 80 50

12Х13 125 8.0 90 90

Р6М5 118 8.0 85 80

Р9 128 8.3 80 80

Р18 135 8.5 80 80

Р9Ф5 130 9.0 80 80

ВК3 118 9.0 80 80

ВК8 120 8.5 80 80

Т15К6 138 8.0 80 90

4. ОБЛАСТЬ ПРИМЕНЕНИЯ 
ТЕХНОЛОГИИ МИО

Предлагаемая технология МИО применима 
для любого упрочнения режущего инструмента 
очистных и проходческих комбайнов, струговых 
и буровых установок (резцы, коронки, шарочные 
долота и т.д.), оснащенных пластинами твердого 
сплава, естественными и искусственными 
алмазами, цельностального инструмента.

Установка предназначена также для 
упрочнения метало- и деревообрабатывающего 
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инструмента (сверло, метчики, плашки, пилы, 
протяжки и т.д.) для повышения долговечности 
деталей горных, дорожных, строительных машин 
и комплексов (зубчатые рейки, шестерни, штоки, 
гидроцилиндры, клапаны, подшипники, зубья 
ковшей экскаваторов и т.д.).

5. ВЫВОДЫ

Как показали промышленные испытания 
и исследования, после МИО стойкость 
металлорежущего инструмента повышается 
в 1,4-2,5 раза, горного режущего и бурового 
инструмента в 1,5 – 3.5 раза. Приобретенные 
свойства сохраняются до полного износа изделий. 
Кроме того, проведенный рентгеноструктурный 
анализ различных материалов показал, что МИО 
ведет к изменению в карбидной фазе (происходит 
аустенито-мартенситное превращение).

Таким образом, МИО металлов ведет к 
устранению грубой исходной структуры, причем 
часть карбида растворяется, остальная часть 
создает мелкозернистую структуру, обеспечивая 
тем самым высокую прочность и износостойкость.

Достигнутый эффект при испытании горного 
и металлообрабатывающего инструмента 
обусловлен тем, что:

повышается общая прочность изделия;
повышается усталостная прочность;
уменьшаются остаточные термические 

напряжения;

не происходит перегрев изделия 
вследствие повышения коэффициента 
теплопроводности инструмента или детали;

после МИО уменьшается в 2-3 раза скорость 
роста микротрещин трущихся поверхностей, 
в узлах трения - скольжения происходит 
магнитная цементация микротрещин и 
улучшается магнитная смазка рабочей 
поверхности микроколлоидными продуктами 
износа материалов детали или изделия.
Образно говоря, МИО «вылечивает» 

«больные» детали (неправильный выбор 
исходного материала, его низкое качество, 
нарушение режимов термообработки и 
технологии обработки) и подготавливает его 
к более эффективному и длительному сроку 
эксплуатации.
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l. maxaraZe, l. gavaSeli, 

k. pervovi, s. steriakova

samTo manqanebis detalebis 
magnitur-impulsuri damuSaveba 
maTi ganmtkicebis mizniT

 naSromSi ganxilulia samTo manqanebis 

detalebis zedapirebis magnitur-impulsuri 

damuSavebis (mid) sakiTxi maTi ganmtkicebis mizniT. 

am axali, magnitur-impulsuri teqnologiis arsi 

mdgomareobs imaSi, rom nivTierebaze magnitur-

impulsuri zemoqmedebisas xdeba misi fizikuri 

da meqanikuri Tvisebebis Secvla, rac miiRweva 

nivTierebis Tavisufali eleqtronebis garegan velTan 

mimarTuli orientaciiT, ris Sedegadac izrdeba 

samTo manqanis detalis Tbo da eleqtrogamtaroba. 

narCeni an daRlilobiT daZabulobis koncentraciis 

adgilebSi, romlebic dakavSirebulia detalebis 

damzadebis teqnologiasTan, an maT damuSavebasa da 

eqspluataciasTan. siTbo, romelic ganpirobebulia 

mid-is grigaluri nakadebiT, nawilobriv amcirebs 

nimuSis struqturis marcvlebisa da kristalitebis 

Semdgen Warb energias gansakuTrebiT daZabuli 

ubnebis zonaSi. Senadnobis mikrostruqtura 

umjobesdeba 0,01-1,0 wamis ganmavlobaSi, xolo 

grigaluri magnituri veli ganapirobebs detalebis 

ufro Tanabar gacivebas.

MAKHARADZE L., GAVASHELI L., 
PERVOV K., STERYAKOVA S.
IMPULSE-MAGNETIC TREATMENT OF 
MINING MACHINE DETAILS FOR THE 
PURPOSE OF THEIR STRENGTHENING 

The issue of impulse-magnetic treatment 
of mining machine details for the purpose of their 
strengthening is reviewed in the article. The idea of 
this new, magnetic-impulse technology is that during 
magnetic-impulse impact on a substance its physical 
and mechanic characteristics are changed which is 
achieved by the orientation directed at the external 
field of free electrons of the substance resulting in 
increasing the thermal and electrical conductivity of the 
mining machine detail. In places of residual or fatigue 
stress concentration, which are associated with the 
detail production technology or their treatment and 
operation, the heat predetermined by the hurricane-
induced flows of impulse-magnetic treatment partially 
reduces the excessive energy constituting the sample 
structure grains and crystallites, particularly in the 
zones of stressed sections. The alloy microstructure 
improves within 0.01-1.0 seconds while the hurricane-
induced magnetic field predetermines more equal 
cooling of details.    
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uak 622.244.442:323.004.2

akad. doqtori T. kunWulia, akad. doqtori v. xiTariSvili, 
doqtoranti a. maisuraZe

baqteriebiT dabinZurebuli saburRi xsnaris zemoqmedeba 
koroziul procesebze WaburRilebis burRvisas 

naSromSi ganxilulia anaerobuli baqteriebiT naSromSi ganxilulia anaerobuli baqteriebiT 

dabinZurebuli saburRi xsnaris zemoqmedeba dabinZurebuli saburRi xsnaris zemoqmedeba 

WaburRilis lulaSi saburRi da samagri milebis, WaburRilis lulaSi saburRi da samagri milebis, 

satexebis koroziaze. daxurul rezervuarebSi mo-satexebis koroziaze. daxurul rezervuarebSi mo-

Tavsebul wylis fuZeze damzadebul saburR xs-Tavsebul wylis fuZeze damzadebul saburR xs-

narebSi uJangbado garemoSi mravldebian anaerobu-narebSi uJangbado garemoSi mravldebian anaerobu-

li baqteriebi, romlebic sulfatis ionebs gardaqm-li baqteriebi, romlebic sulfatis ionebs gardaqm-

nian sulfidis ionebad, es ukanasknelebi Tavis nian sulfidis ionebad, es ukanasknelebi Tavis 

mxriv reaqciaSi Sedian wyalbadTan da warmoqmnian mxriv reaqciaSi Sedian wyalbadTan da warmoqmnian 

gogirdwyalbads. gogirdwyalbadis Semcveli sa-gogirdwyalbads. gogirdwyalbadis Semcveli sa-

burRi xsnarebi WaburRilis lulaSi iwveven ko-burRi xsnarebi WaburRilis lulaSi iwveven ko-

roziul procesebs. saburR xsnarebs baqteriebis roziul procesebs. saburR xsnarebs baqteriebis 

gasanadgureblad umateben baqtericidebs da bio-gasanadgureblad umateben baqtericidebs da bio-

cidebs, rac baqteriuli dabinZurebis Tavidan ac-cidebs, rac baqteriuli dabinZurebis Tavidan ac-

ilebis efeqtur profilaqtikur RonisZiebas war-ilebis efeqtur profilaqtikur RonisZiebas war-

moadgens. moadgens. 

rogorc cnobilia, gogirdwyalbadi sxvadasx-

va gziT SeiZleba moxvdes saburR xsnarebSi,  go-

girdwyalbadis Semcveli qanebis burRvisas Y 

WaburRilebis gayvanis dros, saburRi milebis 

kuTxvilebis SezeTvisas gogirdis  Semcvel sapox 

nivTierebebTan saburRi xsnaris qimiuri reaq-

ciiT,  saburRi xsnaris danamatebis gadagvarebiT 

(degradaciiT) baqteriebis  zemoqmedebis Sedegad. 

baqteriebi or ZiriTad jgufad  iyofa: aerobuli 

baqteriebi, romlebic saWiroeben Jangbads da an-

aerobuli baqteriebi, romlebic uJangbado garemoSi 

mravldebian. saburR xsnarSi baqteriebis arse-

boba TavisTavad ar warmoadgens problemas, Tumca 

es daxasiaTeba ise ar unda iqnes gagebuli, rom 

TiTqos safrTxe saerTod ar arsebobdes. prob-

lemebi SeiZleba Seqmnas aerobuli da anaerobuli 

baqteriebis zegavleniT gamowveulma saburRi xs-

naris danamatebis degradaciam. saburR xsnarebze 

baqteriebis zemoqmedebis sqema warmodgenilia naxa-

zze 1 [1, 2, 3]. 

nax. 1. saburR xsnarze baqteriebis zemoqmedebis sqemanax. 1. saburR xsnarze baqteriebis zemoqmedebis sqema
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aerobulma baqteriebma saburR xsnarebSi SeiZleba 

gamoiwvios organuli polimeruli danamatebis de-

gradacia, rac Tavis mxriv uaryofiTad imoqmedebs 

saburRi xsnarebis siblanteze da maT sxva qimiur-

teqnologiur parametrebze. aRniSnul degradaciis 

process adgili aqvs maSin, roca xangrZlivi drois 

ganmavlobaSi ar xdeba daxurul rezervuarebSi ar-

sebuli saburRi xsnaris cirkulacia, rasac xSirad 

adgili aqvs zRvaze platformebiT WaburRilebis 

burRvisas.

anaerobul baqteriebs (ix.Nnax. 2) SeuZliaT 

sulfatis ionebis (SO4
2-) gardaqma sulfidis 

ionebad (S2-) (baqteriuli degradaciis procesi),  

romlebic Tavis mxriv reaqciaSi Sedian wyalbadTan 

da maTTan mierTebiT warmoqmnian gogirdwyalbads. 

Ggogirdwyalbadi saburR xsnars Zalze koroziuls 

xdis da iwvevs WaburRilis lulaSi saburRi da sa-

magri milebis, satexebis korozias. aRniSnuli baqte-

riuli dabinZurebis erT-erTi mTavari ganmapirobe-

beli faqtori SeiZleba gaxdes xsnaris cirkulaciis 

ar arseboba [1, 2, 4]. 

nax. 2. anaerobuli baqteria desulfovibrio, nax. 2. anaerobuli baqteria desulfovibrio, 

romelic anaerobul pirobebSi saburR xsnarSiromelic anaerobul pirobebSi saburR xsnarSi

 H H2S warmoqmnis  warmoqmnis 

aRniSnulidan gamomdinare, didi sifrTxilea 

saWiro daxurul-daxSul rezervuarebSi moTavse-

bul wylis fuZeze damzadebul saburR xsnarebTan 

muSaobisas, gansakuTrebiT  maSin, roca sxnaris did 

moculobasTan gvaqvs saqme (V>100 m³). anaerobuli 

baqteriebis gavleniT mimdinare procesebma SeiZleba 

gamoiwvios saburR xsnarSi sulfidebis didi ra-

odenobiT dagroveba. akumulirebuli sulfidebi did 

safrTxes warmoadgens sicocxlisa da janmrTelo-

bisTvis, SeswevT ra unari daubrundnen TavianT saSiS 

molekulur formas - H2S. 
Sesabamisad, uaRresad didi mniSvneloba eniWeba 

saTanado prevenciuli RonisZiebebis gatarebas - sa-

burR xsnarebSi H2S- is xsnadi sulfidebis saxiT 

gamosavlenad da maTi koncentraciis dasadgenad. 

qimiuri Sedgenlobis gansazRvra specialuri sazo-

mi xelsawyos meSveobiT xorcieldeba. Mmas Semdeg, 
rac rezervuarSi moTavsebul saburR xsnarSi sul-

fidebis arseboba dadgindeba, dRis wesrigSi unda 

dadges xsnaris natriumis hidroqsidiTa (NaOH) 
da TuTiis Semcvel produqtebiT damuSaveba. sab-

oloodDaRniSnuli procesis mizani WaburRilebis 

burRvisas mosalodneli safrTxis Tavidan acilebaa. 

unda aRiniSnos, rom saburR xsnarebSi baqteri-

uli problemebis Tavidan acilebis efeqtur pro-

filaqtikur RonsiZiebas warmoadgens xsnarebis 

baqtericidiT an biocidiT damuSaveba, romelTa Se-

reva sasurvelia saburRi xsnarebis rezervuarebSi 

moTavsebis procesSi moxdes. Tumca aqve unda mieTi-

Tos, rom pH-is sasurvel diapazonSi SenarCunebas 

(pH=12) mniSvnelovani adgili uWiravs RonisZie-

baTa kompleqsSi da mas anaerobuli baqteriis kon-

trolis funqcia akisria, rac baqteriuli degrada-

ciis procesis SeferxebaSi gamoixateba [5].

miuxedavad imisa, rom baqtericidebi efeqturad 

anadgureben saburR xsnarebSi arsebul yvela baqte-

rias, isini ver uzrunvelyofen enzimebis (cilovani 

molekulebi, romlebic katalizatoris funqcias as-
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ruleben qimiur reaqciebSi) gamravlebis Seferxe-

bas, romelTa warmoSobis wyaros TviT baqteriebi 

warmoadgenen. Eenzimebi Tavis mxriv gaagrZeleben 

saburR xsnarebSi arsebul biodegradirebadi masa-

lebis daSlas manam, vidre ar moxdeba maTi xsnari-

dan mocileba. am SemTxvevaSi miznis miRweva, saburRi 

xsnaris danamatebis biodegradaciis Tavidan acileba 

da SeCereba, ki mxolod saburR xsnarSi uarRresad 

toqsikuri kompleqsuri reagentebis damatebiTaa 

SesaZlebeli, romelTa gamoyenebac xSir SemTxvevebSi 

garemosdacviTi regulaciebiT aris akrZaluli. amave 

dros baqtericidebma uaryofidad ar unda imoqmedos 

saburRi xsnaris Tvisebebze da ar unda iyos agresi-

uli, metnaklebad Sesaferis baqtericidebs warmoad-

genen qlorirebuli fenolebi da paraformaldegidi 

[1, 6].

Tuki saburRi xsnaris biocidiT damuSaveba mox-

deba, maSin aRniSnuli problemisa da mosalodneli 

arasasurveli  Sedegis Tavidan acileba SesaZle-

belia, radganac biocidebi baqteriebTan brZolis 

erT-erT yvelaze efeqtur saSualebas warmoad-

gens. amasTan unda aRiniSnos, rom misi moqmedebis 

efeqturobis SesanarCuneblad aucilebelia saburR 

xsnarebSi biocidebis saWiro Semcveloba mudmivad 

iyos SenarCunebuli, raTa Tavidan iqnes acilebuli 

saburRi xsnarebis danamatebis SesaZlo biodegra-

dacia, e.i. SeCerdes sulfatis ionebis sulfidis 

ionebad gardaqmna.

da bolos, saburR xsnarebSi anaerobuli 

baqteriebis ganviTarebis Seferxebis erT-erT efeq-

tur da amavdroulad martiv saSualebas xsnarebis 

SigadaSig cirkulacia warmoadgens. xsnarebis cirku-

laciisas nakadTan haeris moxvedriT xdeba maTi 

JangbadiT gamdidreba, rac TavisTavad rezervuarebSi 

saburRi xsnarebisaTvis anaerobuli pirobebis war-

moqmnis xelisSemSleli faqtoria. 

daxurul-daxSul rezervuarebSi moTavsebuli 

saburRi xnarebis cirkulaciisas usafrTxoebis te-

qnikis wesebis mTavari moTxovnaa, rom ganxorciel-

des mudmivi monitoringi samuSao garemoSi H2S-is 
SesaZlo  arsebobis gamosavlenad da maTi koncentra-

ciis dasadgenad.

 saburR xsnarebSi gogirdwyalbadze zemoqmedebis 

erT-erT mniSvnelovan faqtors aseve warmoadgens 

wneva da saWiroa misi gavlenis Taviseburebis kargad 

codna.

gogirdwyalbadi SedarebiT dabali wnevis qveS 

Txevadi formiT arsebobs da xsnadia ara mxolod 

wylis, aramed naxSirwyalbadebisa da polimerebis 

fuZeze damzadebuli saburR xsnarebSi. WaburRilis 

intervalebis burRvisas gogirdwyalbadis saburR 

xsnarSi fenidan Semodinebisas, an baqteriebis ze-

moqmedebiT warmoqmnisas, igi rCeba siTxed manam, vi-

dre ar miaRwevs WaburRilis zedapirs, ra drosac 

xdeba misi fazis cvla – airad gardaqmna. pro-

cess Tan sdevs Zalze swrafi zrda moculobaSi, 

rac TavisTavad safrTxes uqmnis WaburRilis sta-

bilurobasa da usafrTxoebas, momuSave personalis 

sicocxlesa da janmrTelobas, agreTve iwvevs koro-

ziul procesebs [1].

rodesac gogirdwyalbadi fenis fluidebis 

moculobis  mniSvnelovan nawils ikavebs da xdeba 

misi WaburRilis lulaSi SeWra, maSin WaburRilis 

stabilurobis SenarCuneba rTuldeba. garTule-

bebis Tavidan asacileblad saburRi xsnaris svetSi 

SeWril gogirdwyalbads, rogorc wesi, wnevis gaz-

rdisa da saburRi xsnaris simkvrivis momatebis sa-

SualebiT (dawoliT) fenebSi ukan abruneben, raTa 

saburRi xsnaris cirkulaciisas ar moxdes SeWrili 

H2S-is zedapirze amotana da misi aerireba samuSao 
garemoSi.

zemoaRniSnulidan gamomdinare, SeiZleba 

davaskvnaT, rom saburRi xsnaris baqteriebiT dabi-

nZurebisas warmoiqmneba gogirdwyalbadi, ro-

melic maRali wnevis qveS Txevadi saxiT arsebobs 

WaburRilSi, sanam ar miaRwevs WaburRilis pirs, ra 

drosac xdeba misi airad gardaqmna, rac safrTxes 

uqmnis mburRavTa brigadis wevrebis sicocxlesa da 

janmrTelobas. saburR siTxeSi warmoqmnili gogird-

wyalbadis mJava WaburRilis lulaSi agreTve iwvevs 

saburRi milebis, satexebis da samagri milebis ko-

rozias. am SemTxvevaSi koroziul procesebTan br-

Zolisas gogirdwyalbadis warmoqmnis aRmofxvrisa 

da baqteriebis ganadgurebis pirvelad profilaqti-

kur RonisZiebas saburRi xsnarebis baqtericidebiTa 

da biocidebiT damuSaveba warmoadgens. maT Soris 

baqteriebTan brZolaSi yvelaze efeqturia biocide-

bi, romelTa gamoyenebiT SesaZlebelia srulad iqnas 

Tavidan acilebuli saburRi xsnarebis danamatebis 

SesaZlo biodegradacia.

literatura

1. Amoco Drilling Fluids Manual, Rev. 6/1994. 444 p.
2. Microbiologically Infl uenced Corrosion: An En-

gineering Insight. Author: Reza Javaherdashti, 2008 edi-
tion (20 May 2008). 164 p.

3. Грей Дж. Р., Дарли Г.С.Г. Состав и свойства 
буровых агентов (промывочных жидкостей). Недра, 
Москва, 1985. 509 с.

4. Correlation Between Desulfovibrio Sessile 
Growth and OCP, Hydrogen Permeation, Corrosion Prod-
ucts and Morphological Attack on Iron. Author(s): Matilde 
de Romero, Sandra C. Urdaneta,  Malbayucel Barrien-
tos,  Gustavo Romero. NACE International, Paper No. 
04576, Pages 27, CORROSION 2004.

5. M-I SWACO Engineering Drilling Fluid Manual, 
Rev. No: A-0 / Revision Date: 31.03.98. 788 p.

6. v. qemxaZe. liTonTa korozia. codna, Tbilisi, 

1963. 620 gv.



53 samTo Jurnali, # 2(37), 2016

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

KUNCHULIA T.,  KHITARISHVILI V.,  
MAISURADZE A.
EFFECTS OF BACTERIA CONTAMINATED 
DRILLING FLUIDS ON CORROSION 
PROCESS DURING DRILLING 
OPERATIONS

The paper deals with the corrosion effects of an-
aerobic bacteria contaminated drilling fluids on drill 
pipes, casing and drill bits in a wellbore. Anaerobic 
bacteria grows in water-based fluids in an anaerobic 
environment, such as confined reservoirs. Anaerobic 
bacteria may reduce sulfate ions to sulfide ions which 
combine with hydrogen to form hydrogen sulfide. 
Hydrogen sulfide can cause the drilling fluid to be-
come corrosive and accelerate corrosion process in a 
wellbore. The best method for prevention of bacterial 
problems is to treat the makeup with a biocide or bac-
tericide and maintain adequate levels in drilling fluids 
susceptible to biodegradation.

КУНЧУЛИЯ  Т.С., ХИТАРИШВИЛИ  В.Э.,  
МАИСУРАДЗЕ  А.Г.
ВОЗДЕЙСТВИЕ БУРОВЫХ РАСТВОРОВ 
ЗАГРЯЗНЕННЫМИ БАКТЕРИЯМИ НА 
КОРОЗИОННЫХ ПРОЦЕССОВ ПРИ БУРЕНИИ 
СКВАЖИН

В статье рассматрывается воздействие буровых 
растворов, загрязненными анаэробными бактериями, 
на корозию бурильных, обсадных труб и долотя. 
Анаэробные бактерии размножаются в помещенных 
закрытых резервуарах в буровых растворах на 
водной основе в безкислородной среде, которые 
ионов сулфата перестроивают на ионы сулфида и 
эти последные вступают в реакции с водородом и 
образуют сероводород. Буровые растворы содержащие 
сероводород в стволе скважины вызывают корозионные 
процессы. Для уничтожения бактерии добавляют 
бактерициды и биоциды, которые приостанавливают 
развитие корозионных процессов.  

uak 622.235.2

a. afriaSvili, z. kuWuxiZe, g. SatberaSvili, g. baxutaSvili, 
g. TxeliZe, n. abesaZe

Tanamedrove feTqebadi nivTierebebis muSaunarianobis gansaz-
Rvris meTodebi

naSromSi ganxilulia feTqebadi nivTierebebis naSromSi ganxilulia feTqebadi nivTierebebis 

(f.n.) brizan-tulobisa da fugasurobis Sefasebis (f.n.) brizan-tulobisa da fugasurobis Sefasebis 

hesisa da trauclis laboratoriuli meTodebi. hesisa da trauclis laboratoriuli meTodebi. 

aRniSnulia, rom feTqebadi nivTierebis brizantu-aRniSnulia, rom feTqebadi nivTierebis brizantu-

li moqmedeba gamovlindeba mxolod afeTqebis keris li moqmedeba gamovlindeba mxolod afeTqebis keris 

uSualo siaxloeSi, sadac airebis wneva da simkvrive uSualo siaxloeSi, sadac airebis wneva da simkvrive 

maqsimaluria, xolo feTqebadi nivTierebis fugasur maqsimaluria, xolo feTqebadi nivTierebis fugasur 

moqmedebis (muSaunarianobis) ZiriTadi ganmsazRvre-moqmedebis (muSaunarianobis) ZiriTadi ganmsazRvre-

li faqtorebia afeTqebis siTbo da airebis moculo-li faqtorebia afeTqebis siTbo da airebis moculo-

ba. ganxilulia poligonur pirobebSi feTqebadi niv-ba. ganxilulia poligonur pirobebSi feTqebadi niv-

Tierebis SedarebiTi muSaunarianobis eqsperimentuli Tierebis SedarebiTi muSaunarianobis eqsperimentuli 

gansazRvris e.w. ,,Zabrwarmoqmnis’’, ,,wylis gumbaTisa’’ gansazRvris e.w. ,,Zabrwarmoqmnis’’, ,,wylis gumbaTisa’’ 

da sxva meTodebi, romelTac gaaCniaT mniSvnelovani da sxva meTodebi, romelTac gaaCniaT mniSvnelovani 

naklovanebebi. maTi gaTvaliswinebiT, gr.wulukiZis naklovanebebi. maTi gaTvaliswinebiT, gr.wulukiZis 

samTo institutis feTqebadi masalebis kvlevisa da samTo institutis feTqebadi masalebis kvlevisa da 

afeTqebis teqnologiebis laboratoriaSi SemuSavda afeTqebis teqnologiebis laboratoriaSi SemuSavda 

da gamoicada afeTqebis sruli impulsis muSau-da gamoicada afeTqebis sruli impulsis muSau-

narianobis dadgenis axali meTodi, romelic iTval-narianobis dadgenis axali meTodi, romelic iTval-

iswinebs wylis garsSi moTavsebuli Sesamowmebeli iswinebs wylis garsSi moTavsebuli Sesamowmebeli 

feTqebadi nivTierebis gare muxtis tyviis afeTqebas feTqebadi nivTierebis gare muxtis tyviis afeTqebas 

cilindris torsze, ris Sedegadac impulsis muSau-cilindris torsze, ris Sedegadac impulsis muSau-

narianoba ganisazRvreba tyviis cilindris grZivi narianoba ganisazRvreba tyviis cilindris grZivi 

deformaciis sididiT (misi SekumSvis xarisxiT).deformaciis sididiT (misi SekumSvis xarisxiT).

afeTqebis reaqciis siCqare gansazRvravs f.n.-is 

moqmedebis xasiaTs, romlis mixedviT isini iyofa or 

jgufad: brizantuli, anu msxvrevadi moqmedebis  da 
fugasuri, anu mtyorcni moqmedebis f.n.-ebad.

feTqebadi nivTierebis brizantulobisa da fu-

gasurobis SedarebiTi Sefasebis laboratoriuli 

meTodebidan praqtikuli gamoyeneba hpoves hesisa da 

trauclis meTodebma [1,2]. 

feTqebadi nivTierebis brizantuli moqmedeba 

gamovlindeba mxolod afeTqebis keris uSualo siax-

loes, sadac airebis wneva da simkvrive maqsimaluria. 

magaliTad, Tu muxti raime sxeulze movaTavseT, misi 

afeTqebis damangreveli muSaoba mxolod sawyis mo-

mentSi iCens Tavs, vinaidan afeTqebis airebs atmos-

feroSi Tavisufali gafarToebis saSualeba miecemaT 

da maTi wneva swrafad Semcirdeba. am SemTxvevaSi 

sxeulis deformacias mxolod afeTqebis airebis 

sawyisi mkveTri dartyma iwvevs. SpurSi muxtis af-

eTqebis dros brizantuloba gamovlindeba garemos 

intensiur damsxvrevaSi an plastikuri saxis defor-

maciaSi. feTqebadi nivTierebis brizantuli moqmedeba 

damokidebulia detonaciis siCqareze da im wnevaze, 

romelic detonaciis talRis frontze gvaqvs [2]. 

afeTqebis Sedegad Sesrulebul saerTo muSao-

bas, anu rogorc amboben fugasur moqmedebas, gansaz-

Rvravs afeTqebis airebis gafarToeba garkveul mniS-

vnelobamde. aseTi movlena aRiniSneba daxSul gare-

moSi afeTqebis dros. Tu garemos winaRoba saTanado 

sididisaa, maSin afeTqebis airebis energia sakmarisi 

sisruliT iqneba akumulirebuli maTi atmosfer-

oSi gatyorcnamde. fugasuri moqmedeba aerTianebs 

afeTqebis dros Sesrulebul yvela saxis muSaobas 

(obieqtis ngreva da namsxvrevebis gatyorcna, masivis 

danapralianeba, dartymiTi talRis gavrceleba ma-

sivsa da haerSi, seismuri moqmedeba).

feTqebadi nivTierebis fugasuri moqmedebis (muS-

aobis unaris) ZiriTadi ganmsazRvreli faqtorebia 

afeTqebis siTbo da airebis moculoba.

feTqebadi nivTierebis fugasuri moqmedebis dasa-
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dgenad praqtikaSi farTod gamoiyeneba ,,trauclis 

sinji’’ [3].

am meTodis gamoyenebisaTvis aucilebelia sin-

jebis daqucmaceba- dafqva, rac mniSvnelovan prob-

lemas qmnis. gasaTvaliswinebelia is garemoeba, rom 

ANFO-s tipis granulirebuli feTqebadi niv-

Tierebis dafqva ganapirobebs amoniumis gvarjilis 

(AN)  forianobis Semcirebas da maSasadame, maT mier 
dizelis sawvavis Semakavebeli unaris Semcirebas [4]. 

wyalSemcveli feTqebadi narevebis dawvrilmaneba ki 

iwvevs maT SedgenilobaSi arsebuli mikrosferuli 

sensibilizatorebis srul likvidacias, rac mniS-

vnelovnad amcirebs feTqebadi nivTierebis xarisxs 

(muSaunarianobas). amrigad, feTqebadi nivTierebis 

sinjis momzadebis standartuli meTodika ugul-

vebelyofs faqtorebs, romlebic arsebiT gavlenas 

axdenen afeTqebis aerodinamikur parametrebze [5-6]. 
zemoT xsenebuli mizezebidan gamomdinare, 

SeiZleba gakeTdes daskvna imis Sesaxeb, rom sxvadasx-

va pirobebSi (garsacmisa  da mis gareSe) afeTqe-

buli muxtebis muSaunarianobis Sedareba aramarTe-

bulia. aseve, azrs moklebulia dafqvili granuli-

rebuli feTqebadi nivTierebis afeTqebisas miRebuli 

SedegebiT vimsjeloT maT energetikul da deto-

naciur maxasiaTeblebze.

imisaTvis, rom miviRoT Sesadari maCveneblebi, 

saWiroa sinjis parametrebi iTvaliswinebdes nebi-

smieri tipis feTqebadi nivTierebis erTi da igive 

pirobebSi  afeTqebis SesaZleblobas.

feTqebadi  nivTierebebis afeTqebis energiis 

gaangariSebis meTodebi [3] eyrdnoba maqsimaluri 

energiis gamoyofis princips, romelic ar asaxavs 

Tanamedrove feTqebadi nivTierebebis gardaqmnis re-

alur pirobebs [7] da mis fizikur mdgomareobas  

(forianoba, granulometruli Sedgeniloba da a.S). 

amitom bolo wlebSi gafarTovda feTqebadi niv-

Tierebebis muSaunarianobis gansazRvris poligonuri 

meTodebis gamoyenebis sfero. 

poligonur pirobebSi feTqebadi nivTierebis 

SedarebiTi muSaunarianobis eqsperimentuli gansaz-

Rvris yvelaze martivi da advilad gansaxorciele-

belia Zabrwarmoqmnis meTodi, romelic gulisxmobs 

erTi Ria zedapiris mqone samTo masivSi gamoyris 

muxtebis afeTqebas. am meTodis Tanaxmad gamosacdeli 

feTqebadi nivTierebis muSaunarianobis gansazRvra 

xdeba  etalonuri da gamosacdeli feTqebadi niv-

Tierebebis afeTqebis Sedegad warmoqmnili Zabrebis 

moculobebis SedarebiT.

muSaunarianobis saimedo SefasebisaTvis saWiroa 

gamosacdeli da etalonuri feTqebadi nivTierebis 

muxtebis afeTqeba moxdes erTgvarovani Tvisebebis 

mqone garemoSi, rac praqtikulad SeuZlebelia.

eqsperimentul monacemTa analizma aCvena, rom  

xsenebuli meTodiT feTqebadi  nivTierebebis  muSau-

narianobis  dadgena  SeuZlebelia, vinaidan is ar 

iZleva Sesadar sidideebs: gansxvavebuli detonaci-

uri maxasiaTeblebis mqone feTqebadi nivTierebebis 

erTi da igive qanSi afeTqebisas rig SemTxvevaSi 

warmoiqmna faqtobrivad toli moculobis gamoy-

ris Zabrebi  (dafuWvil andezit-bazaltSi amoniti 

№6 ЖВ-sa da granuliti AC-4-is afeTqebisas), zo-
gierT SemTxvevaSi ki praqtikulad erTi da igive 

maxasiaTeblebis feTqebadi narevebisas miRebuli iqna 

mkveTrad gansxvavebuli Sedegebi. magaliTad, masiur 

andezit-bazaltSi amoniti №6 ЖВ-sa da amoniti 
T-19-is afeTqebisas.  vinaidan Zabrwarmoqmnis meTod-
ma ar mogvca sasurveli Sedegi, saWirod CavTvaleT 

dagvedgina, Tu ramdenad SesaZlebelia qvaburi mux-

tebis gamoyenebiT dasaxuli miznis miRweva. amisaT-

vis madneulis polimetaluri sabados sxvadasxva 

fizikur-meqanikuri Tvisebebis qanebSi Catarda saTa-

nado kvlevebi [8].

feTqebad nivTierebis efeqturobis Sefaseba 

moxda qvaburi muxtis afeTqebisas warmoqmnili ka-

mufleturi siRruis moculobis mixedviT. miRebuli 

Sedegebis safuZvelze aigo diagrama, romelic moce-

mulia naxazze 1. 

nax. 1. qvaburi muxtebis afeTqebisas warmoqmnili kamufleturi siRruis moculobisa (nax. 1. qvaburi muxtebis afeTqebisas warmoqmnili kamufleturi siRruis moculobisa (Vk) da qanis simt-k) da qanis simt-

kicis kumSvisas (kicis kumSvisas ( k) Soris damokidebulebis amsaxveli diagramak) Soris damokidebulebis amsaxveli diagrama
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aRmoCnda, rom mxolod im qanebisaTvis, romelTa 

simtkice kumSvisas 80 megpa-ze naklebia, SeiniSneba 

afeTqebiT miRebul kamufletis moculobasa da 

feTqebadi nivTierebebis maxasiaTeblebs Soris 

garkveuli korelacia. qanis ufro didi simtkicisas 

xsenebuli kavSiri irRveva. es gansakuTrebiT kargad 

Cans 200 megpa-is simtkicis mqone qanis magaliTze 

(ix. nax. 1).
amrigad, Catarebulma kvlevebma aCvena, rom arc 

es meTodi iZleva feTqebadi nivTierebis muSaunari-

anobis Sefasebis saSualebas. feTqebadi nivTierebis 

muSaunarianobis Sefasebisas, masze samTo masivis 

struqturisa da fizikur-meqanikuri Tvisebebis 

gavlenis gamoricxvis mizniT, SemoTavazebulia e.w. 

,,wylis gumbaTis’’ meTodi [5]. igi efuZneba mux-

tebis wyalqveSa afeTqebisas warmoqmnili wylis 

svetis (gumbaTis) moZraobis kinetikuri energi-

is bazaze feTqebadi nivTierebis muSaunarianobis 

gansazRvras.

gumbaTis moZraobis kinetikur energias, romelic 

feTqebadi nivTierebis muxtis energiis proporci-

ulia, angariSoben misi centris moZraobis sawyisi 

siCqaris an wylis zedapiris donidan gumbaTis aw-

evis maqsimaluri simaRlis (svetis mTlianobis 

gawyvetamde) mixedviT, romelsac adgenen Cqarosnuli 

kinogadaRebiT. 

,,wylis gumbaTis’’ meTodi moiTxovs iseTi parame-

trebis mqone avzebs, romlebic gamoricxaven, rogorc 

maTi fskeridan, ise napirebidan anarekli dartymiTi 

talRebis gavlenas. aseTi avzebis mSenebloba ki da-

kavSirebulia did xarjebTan, rac am meTodis mniS-

vnelovan naklad iTvleba.

zemoT mocemuli  mosazrebebis gaTvaliswinebiT 

Seiqmna afeTqebis muSaunarianobis gansazRvris ram-

denime meTodi, magaliTad, gaeros eqspertebis mier 

rekomendebuli sqelkedlian foladis milebSi gamo-

sacdeli feTqebadi nivTierebis muxtebis afeTqeba 

[4, 9-10].
aRsaniSnavia, rom gamosacdeli feTqebadi niv-

Tierebis didi masis foladis sqel milebSi afeTqeba 

miwis zedapirze qmnis saSiSroebas momsaxure per-

sonalisaTvis, xolo miwisqveSa kamerebSi afeTqebisas 

– am nagebobebis javSnis dazianebis saSiSroebas.

zemoaRniSnulis gaTvaliswinebiT Cvens mier 

SemuSavda da gamoicada afeTqebis sruli impul-

sis muSaunarianobis dadgenis axali meTodi, ro-

melic iTvaliswinebs wylis garsSi moTavsebuli 

Sesamowmebeli feTqebadi nivTierebis gare muxtis 

tyviis cilindris torsze afeTqebas (ix. nax. 2).
impulsis muSaunarianoba ganisazRvreba tyviis 

cilindris grZivi deformaciis sididiT, anu misi 

SekumSvis sigrZiT.

nax. 2. feTqebadi nivTierebis testirebis sqema (a) da tyviis cilindrze nax. 2. feTqebadi nivTierebis testirebis sqema (a) da tyviis cilindrze 

gamosacdeli muxtis masris awyobis xedi (b): gamosacdeli muxtis masris awyobis xedi (b): 1 - plastmasis mili; 2 - gamosacdeli feTqebadi nivTiere-1 - plastmasis mili; 2 - gamosacdeli feTqebadi nivTiere-

ba; 3 - Sualedi detonatori;  4 - eleqtrodetonatori; 5 - wyalSeuRwevi Txeli garsi;  6 - hermetiki; ba; 3 - Sualedi detonatori;  4 - eleqtrodetonatori; 5 - wyalSeuRwevi Txeli garsi;  6 - hermetiki; 

7 - wyali; 8 - foladis firfita; 9 - tyviis cilindri (kreSeri); 10 - foladis fila7 - wyali; 8 - foladis firfita; 9 - tyviis cilindri (kreSeri); 10 - foladis fila
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eqsperimenti Catarda Semdegi parametrebiT: gamo-

sacdeli feTqebadi nivTierebis (2) muxtis diametri 

– 100 mm; Sualedi detonatoris (heqsogeni) (3) masa 

– 200 gr; wyalSeuRwevadi garsis (5) diametri – 

150 mm; tyviis cilindris  (kreSeris) (9) simaRle 

– 90 mm; foladis firfitis (8) diametri – 300 mm; 
sisqe – 10 mm; foladis filas (10) diametri – 300 

mm; sisqe – 20 mm.
muxtis wylis garsis sisqem Seadgina 25 mm da 

akmayofilebs pirobas

,

sadac h
met 

= 0,35 sm – 5984-49 standartiT 

feTqebadi nivTierebebis  testirebisas gamoyenebuli 

foladis milis kedlis sisqea;  
met
 – foladis 

simkvrive gr/sm3;  
wy
 – wylis simkvrive gr/sm3;  

– wylis garsis sisqe, mm.

f.n.-is sxvadasxva saxeobisaTvis Catarda ga-

mocdebi da aRebuli iqna eqsperimentebis Sedegad 

miRebuli monacemebis saSualo maCveneblebi.

SemuSavebuli meTodis gamoyenebam  SesaZlebloba  

mogvca gr. wulukiZis samTo institutis miwisqveSa 

javSnian kameraSi usafrTxod agvefeTqebina 2000 gr 

masis gamosacdeli feTqebadi nivTierebis muxtebi, 

maTi fizikuri mdgomareobis sruliad SenarCunebiT. 

amavdroulad, SesaZlebeli gaxda testirebuli 

feTqebadi nivTierebis detonaciis siCqaris parale-

lurad dagvedgina maTi muSaunarianoba.

cxrilSi 1 warmodgenilia aRwerili meTodis 

gamoyenebiT miRebuli sxvadasxva feTqebadi niv-

Tierebis muSaunarianobis saSualo maCveneblebi.

cxrili 1cxrili 1

feTqebadi narevebis muSaunarianobis gasaSualebuli maCveneblebifeTqebadi narevebis muSaunarianobis gasaSualebuli maCveneblebi

# feTqebadi nivTierebafeTqebadi nivTiereba feTqebadi nivTierebis SedgenilobafeTqebadi nivTierebis Sedgeniloba
tyviis cilin-tyviis cilin-

dris Cajdoma, mmdris Cajdoma, mm

1 2 3 4

1. igdaniti
granulirebuli amoniumis gvarjilisa da dizelis 

sawvavis narevi
20

2.
balistitis denTi      

НДТ-3
5 mm diametris, 10-14 mm simaRlis da 1,6 gr/sm3 

simkvrivis balistitis denTis Reroebis naWrebi
3,5

3.
piroqsilinis denTi      

ПП 4/1

5 mm diametris, 7-27 mm simaRlis da      1,6 gr/
sm3 simkvrivis piroqsilinis denTis Reroebis 

naWrebi

3,5

4.

balistitis saraketo 

sawvavi:

РСИ-12К

РСТ-4К

 1,6 gr/sm3 simkvrivis balistitis saraketo 

sawvavis koWebi, romlebic dawvrilmanebulia 

msxvildispersiul fxvnilisebr masamde

49,0

55,0

5. АN+НДТ-3
balistitis denTis da granulirebuli amoniumis 

gvarjilis narevi
15,2

6. АN+ПП 4/1
piroqsilinis denTis da granulirebuli amoniumis 

gvarjilis narevi 
44,0

7. АN+РСИ-12К
dawvrilmanebuli balistitis saraketo sawvavis 

РСИ-12К-sa da granulirebuli amoniumis 

gvarjilis narevi

65,0

8. АN+РСТ-4К
dawvrilmanebuli balistitis saraketo sawvavis 

РСТ-4К-sa da granulirebuli amoniumis gvarjilis 

narevi 

69,0

miRebuli Sedegebis Semowmebisa da dazustebis 

mizniT Catarda analogiuri eqsperimentebis seria, 

romelSic garda utilizebuli denTebis bazaze 

damzadebuli  feTqebadi nivTierebebisa, CarTuli iyo  

saStato f.n.-ebi: trotili, heqsogeni, amoniti №6 ЖВ 
da povergel magnumi 365.

Seicvala eqsperimentebis Catarebis rigi pirobebi: 

gamosacdeli feTqebadi nivTierebis muxtis diametri 

Seadgenda 25 mm-s, asafeTqebeli muxtis masa – 75 gr-s. 
detonatorad gamoyenebuli iyo kafsul-detonatori 

КД. wylis garsacmis  Siga diametri Seadgenda 50 mm-

s, gare diametri – 200 mm-s, tyviis kreSeris simaRle 

– 60 mm-s, diametri – 40 mm-s, foladis firfitis 

zomebi – 300X300 mm2-s, sisqe – 10 mm-s.
rogorc adre Catarebul eqsperimentebSi, am 

SemTxvevaSic TiToeuli  f.n.-is sruli impulsis 
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muSaunarianobis  dadgenis mizniT Catarda eqsperi-

mentebis cikli. miRebuli Sedegebi da sxvadasxva 

mocemuli cxrili 2-dan Cans, rom gamocdil f.n.-

is umravlesobis afeTqebis sruli impulsis sidide 

obieqturad asaxavs maT muSaunarianobas. am cxri-
lis monacemebi trotilis, heqsogenis, amoniti N6 

feTqebadi nivTierebis muSaunarianobis gasaSuale-

buli maCveneblebi mocemulia cxrilebSi 2 da 3.

cxrili 2cxrili 2

feTqebadi nivTierebebis muSaunarianobis gasaSualebuli maCveneblebifeTqebadi nivTierebebis muSaunarianobis gasaSualebuli maCveneblebi

№ feTqebadi nivTiereba tyviis cilindris Cajdoma, mm

1 2 3

1. trotili 55,00

2. heqsogeni 50,50

3. amoniti №6 ЖВ 37,80

4. povergel magnum 365 35,40

5. piroqsilini sufTa saxiT 26,12

6. denTi BBTX 16,83

7. denTi piroqsilini grafitizirebuli 16,40

ЖВ-s da povergelis mimarTebaSi ranJirdeba igive 

mwkrivSi, rac trauclis sinjis mixedviT dadgenili 

maTi muSaunarianobis kriteriumebi (ix. cxrili 3-is 

monacemebi).

cxrili 3cxrili 3

nivTierebebis muSaunarianoba trauclis sinjis mixedviTnivTierebebis muSaunarianoba trauclis sinjis mixedviT

№ feTqebadi nivTiereba muSaunarianoba, sm3

1 2 3

1. trotili 295–307

2. heqsogeni 245–260

3. amoniti №6 ЖВ 212–217

4. povergel magnum 365 113–120

5. denTi piroqsilini grafitizirebuli 138–148

6. denTi BTX 92–97

7. piroqsilini sufTa saxiT 50–80

zemoT aRniSnulis gaTvaliswinebiT SegviZlia 

davaskvnaT, rom:

1. f.n.-is muSaunarianobis dadgenis SemuSavebuli 

meTodi SeiZleba gamoyenebul iqnes rogorc f.n.-is 

muSaunarianobis Sefasebis damatebiTi (arastandar-

tuli) xerxi.

2. Catarebulma kvlevebma cxadyo, rom f.n.-is 

muSaunarianoba did wilad damokidebulia f.n.-is 

detonaciis siCqareze, amitom SemoTavazebuli meTo-

dis gamoyenebisas aucilebelia Seswavlili da gaT-

valiswinebul iqnes f.n.-is Termodinamikuri maxasi-

aTeblebi detonaciis mimdinareobis reJimis stabi-

lurobis misaRwevad.
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АПРИАШВИЛИ А.Г., КУЧУХИДЗЕ З.К., 
ШАТБЕРАШВИЛИ Г.Г.,  БАХУТАШВИЛИ Г.Г., 
ТХЕЛИДЗЕ Г.З., АБЕСАДЗЕ Н.А.
МЕТОДЫ ОПРЕДЕЛЕНИЯ 
РАБОТОСПОСОБНОСТИ 
СОВРЕМЕННЫХ ВЗРЫВЧАТЫХ ВЕЩЕСТВ

В статье рассмотрены лабораторные методы 
Гесса и Трауцля по определению бризантности 
и фугасности ВВ и дана их оценка. Отмечено, 
что бризантность ВВ проявляется только в 
непосредственной близости очага взрыва, где 
давление и плотность газов достигает максимальной 
величины. Что касается фугасности ВВ, то основны-
ми параметрами являются тепло и объем выделя-
емых взрывом газов. Рассмотрены полигонные ме-
тоды определения работоспособности т.н. методы 
«воронкообразования»,  «водного купола» и другие, 
имеющие значительные недостатки. С учетом 
вышесказанного, в Лаборатории исследований 
ВВ и технологии взрыва Горного Института им. Г. 
Цулукидзе разработан и опробован новый метод 
определения работоспособности ВВ, основанный 
на определении продольной деформации 
свинцогого цилиндра под воздействием взрывного 
импульса. 

APRIASHVILI A., KUCHUXIDZE Z., S
HATBERASHVILI G., BAKHUTASHVILI G., TKHELI-
DZE G., ABESADZE N.
METHODS OF DEFINITION OF WORKING CA-
PACITY MODERN EXPLOSIVES

In article laboratory methods of Gess and Trauzl 
for definition of brisance and fugacity of explosive ma-
terials are considered and their estimation is given. It 
is noticed, that brisance of explosive materials is ap-
peared only in immediate proximity to the explosion 
centre where pressure and density of gases reaches 
the maximum value. As to fugacity of explosives basic 
parameters are heat and volume of gases allocated by 
gas explosion. The polygon methods for definition of 
working capacity, so-called “funneling”, “water dome” 
and other methods, having significant lacks are consid-
ered. Taking into account the aforesaid in Laboratory 
research- Blasting Explosive and technology of explo-
sion of the Institute of mines of G.Tsulukidze the new 
method of definition of working capacity-Blasting 
Explosive, based on definition of longitudinal defor-
mation of lead the cylinder under the influence of an 
explosive impulse is developed and tested. 
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aRmofxvrisa da sakvlevi obieqtebis gasufTavebis aRmofxvrisa da sakvlevi obieqtebis gasufTavebis 

praqtikuli RonisZiebebi.praqtikuli RonisZiebebi.

garemos dacvis mizania masSi arsebuli 

dazianebebis aRmofxvra, adamianisa da bunebis 

sasicocxlo safuZvlebis mTlianobaSi SenarCuneba, 

raTa ar Seiqmnas  ngrevisa da adamianis sasicocxlo 

safuZvlebis ganadgurebis safrTxe. dReisaTvis 

garemos dacvis problemebi, romlebic ZiriTadad 

gamowveulia anTropogenuri zemoqmedebiT da ga-

nadgurebiT emuqreba garemos Semadgenel yvela 

sasicocxlo obieqts, mwvaved dgas iseTi patara qvey-
nisaTvis, rogoric saqarTveloa. amdenad, aucilebelia 

SemuSavebuli iqnes bunebisa da adamianis dacvis 

efeqturi RonisZiebebi. aRniSnulTan dakavSirebiT, 

Seswavlilia saqarTvelos zogierTi regionis 

garemo obieqtebSi ekologiuri mdgomareoba mZime 

toqsikuri liTonebis Semcvelobis TvalsazrisiT, 

rac miznad isaxavs sasicocxlo mniSvnelobis 

ekosistemis gaWuWyianebis xarisxis Sefasebas, 

sareabilitacio praqtikuli RonisZiebebisa da 

rekomendaciebis SemuSavebas. rogorc aRniSnuli 

iyo,  garemos dacva mniSvnelovania anTropogenuri 

zemoqmedebisagan, romelic  dRiTidRe saSiS xasiaTs 
iRebs. am mxriv saqarTvelos regionebSi garemos 

gaWuWyianebis mravali wyaro arsebobs. amasTan 

dakavSirebiT Seswavlili iqna zogierT regionSi 

garemo obieqtebis ekologiuri mdgomareoba, radganac 

maTi gauareseba TavisTavad iwvevs mosaxleobis 

janmrTelobis dazianebas. gansakuTrebiT aqcenti 

gakeTebulia iseT toqsikur liTonebze, rogoricaa 

kadmiumi, TuTia, spilenZi, tyvia, manganumi, dariSxani. 
aq arCevani SemTxveviTi ar aris, radganac isini 

warmoadgenen erT-erT ZiriTad damabinZureblebs, 

iwveven mraval Seuqcevad daavadebas da Seudareblebi 

arian, rogorc kancerogeni. dasaxuli miznis 

misaRwevad SerCeulia Tanamedrove, zusti atomur-

absorbciuli meTodi [1] speqtrometr Analust 200-
is gamoyenebiT. sakvlevi elementebis Semcvelobis 

dasadgenad, maTi winaswari koncentrirebisa da 

Semdgomi gansazRvrisaTvis, gamoyenebulia sorbciuli 

meTodi [2-5] boWkovani sorbentis gamoyenebiT 

[6]. Seswavlilia md. maSaverasAda kazreTulas 

ekologiuri mdgomareoba mZime toqsikuri liTonebis 

Semcvelobis TvalsazrisiT, radganac sakvlevi 

obieqtebi dakavSirebulia madneulis spilenZ-

kolCedanian sabadosTan, romelic ekologiuri 

normebis ugulvebelyofis erT-erTi TvalsaCino 

magaliTia (ix. cxrili 1)                                                                                  

cxrili 1cxrili 1

toqsikuri liTonebis Semcveloba md. maSaverasa da kazreTulaSitoqsikuri liTonebis Semcveloba md. maSaverasa da kazreTulaSi

 

№
sinjis aRebis adgili

    mikroelementebi, mg/l 

  Cd   Zn    UCu    Pb P

1. md. maSavera sof. raWis ubanTan 0,06 16,14 9,02 0,04

 

2.

md. maSavera sof. kianeTTan 0,05 1118,01811   

18181,0188     

888,01

17,01 0,39

3. md. maSavera ratevan – bolniss 

Soris

0,08 15,87 12,3 0,071

4. md. kazreTula saqvabis pirdapir 4,32 39,0 78,5 0,48

5. md. kazreTula wm. samebis 

eklesiamde

5,12 37,1 99,8 0,52

6. maSavera–md. kazreTulas 

SesarTavi

0,17 10,05 35,03 0,32

faqtobrivi masalebidan Cans, rom toqsikuri 

liTonebis Semcveloba sakvlev obieqtebSi sagrZno-

blad aRemateba zdk-s. amasTan dakavSirebiT mniS-

vnelovania is garemoeba, rom adgilobrivi mosaxleo-

ba farTod iyenebs md. maSaveras da kazreTulas 

wylebs naTesebisa da nargavebis mosarwyavad. imis 

dasadgenad, Tu aRniSnuli sarwyavi wylebi ra gav-

lenas axdens naTesebze, Seswavlili iqna morwyul 

niadagze moyvanil bostneulSi sakvlevi elementebis 

Semcveloba (ix. cxrili 2). 
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rogorc kvlevis Sedegebi gviCvenebs, toqsikur 

liTonebs ZiriTaTad yvela bostneuli intensiurad 

iTvisebs niadagidan, gamonaklisia mxolod xaxvi. 

aRniSnulis Tavidan asacileblad saWiroa, sarwyav 

wylebze, gamoyenebul iqnas gamwmendi nagebobebi.     

Seswavlilia q. rusTavis sahaero auzi, sadac 

cxrili 2                                                                                                                                      cxrili 2                                                                                                                                      

     toqsikuri liTonebis Semcveloba bostneulSi (md. maSaveras da      toqsikuri liTonebis Semcveloba bostneulSi (md. maSaveras da 

     kazreTulas sarwyavi farTobi)     kazreTulas sarwyavi farTobi)

№

bostneulis saxeoba

   mikroelementebi, mg/kg

Cd Zn Cu Pb
1. stafilo 0,05 22 10 0,09

2. kombosto 0,05  2525 12 0,06

3. badrijani 0,08 28 14 0,08

4. Warxali 0,04 24 8 0,07

5. xaxvi - - - -

6. pomidori 0,07 23 10 0,09

7. kitri 0,05 25 11 0,08

gamovlenilia liTonebiT gaWuWyianebis maRali done 

zRvrulad dasaSveb koncentraciasTan SedarebiT, 

rac ZiriTadad, gamowveulia anTropogenuri ze-

moqmedebiT, kerZod, metalurgiuli sawarmoebisa 

da avtotransportis gamonabolqvi airebiT (ix. 

cxrili 3).     

cxrili 3                                                                                                                                                cxrili 3                                                                                                                                                

      

             liTonebis Semcveloba q. rusTavis sahaero auzSi             liTonebis Semcveloba q. rusTavis sahaero auzSi

№

sinjis aRebis adgili

   mikroelementebi, mg/m3 

    Pb    Mn   Cr   Fe
1. metalurgiuli kombinatis win 0,0015 1,5586 0,0032 8,1245

2. sacxovrebeli masivi  Todrias 

quCaze

0,0058 0,05420,0542 0,0025 8,3285

3. meriis win 0,0065 0,2541 0,0009 0,2732

4. curtavelis quCa 0,0028 0,1412 0,0021 0,1421

5. cementis qarxnis winamdebare 

teritoria 

0,0067 4,1144 0,0055 4,1711

6. qalaqis Sesasvleli 

avtosadguris win

0,0029 0,2345 0,0027 0,1920

7. axalgazrdobis parki 0,0035 0,2298 0,0015 0,3242
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atmosferuli haeris liTonebiT gaWuWyianebis 

maRali xarisxis Tavidan acilebis mizniT saWiroa 

gamoyenebuli iqnes sawarmoebisa da avtotranspor-

tis gamonabolqvi airebis gamwmendi sistemebi, ganx-

orcieldes avtomobilis teqnikuri gamarTulobisa 

da sawvavis xarisxis kontroli. saqarTveloSi  erT-

erTi udidesia  luxumis dariSxanis sabado, igi did 

yuradRebas saWiroebs bunebis dacvis TvalsazrisiT, 

ris gamoc misi kontroli garemo obieqtebSi war-

moadgens Tanamedroveobis metad aqtualur Temas. 

miuxedavad imisa, rom dariSxanis sabados mopoveba 

da gadamuSaveba SeCerebulia 1992 wlidan, luxu-

mis sabados regionSi ekologiuri situacia dRemde 

problemuria, radganac samTo-qimiuri sawarmos funq-

cionirebis SeCerebis Semdeg adgilze darCa dariSxa-

nis sabados gadamuSavebis Sedegad gamoyofili nar-

Cenebis didi raodenoba, maTi gamoqarva da wvimisa-

gan gamorecxva xdeba ganuwyvetliv, rac aWuWyianebs 

garemos. luxumis sabados regionis wylebsa da 

niadagSi dariSxanis Semcvelobis suraTi mocemulia 

cxrilebSi 4 da 5 (ix. cxrilebi 4,5).

                                                                                                             

rogorc cxrilebidan Cans, dariSxanis Semcveloba 

luxumis sabados regionis wylebsa da niadagSi 

mniSvnelovnad aRemateba zdk-s, gansakuTrebiT 

niadagis zeda fenaSi 10 sm-is siRrmeze, romelic 

SesaZlebelia iqnas moxsnili, xolo qveda fena 
daeqvemdebaros bunebriv gamorecxvas. garda 

amisa, dariSxanisagan niadagis gawmendis mizniT, 

SesaZlebelia masSi Setanili iqnas bunebrivi 

 cxrili cxrili 4                                                                             4                                                                             
       dariSxanis Semcveloba luxumis sabados regionis wylebSi       dariSxanis Semcveloba luxumis sabados regionis wylebSi

№ wyalpunqtis tipi sinjis aRebis adgili dariSxani, mg/l    

    

1. nakaduli-kakalas 

Rele

sof. uravi           

          0,058
2. wyaros sasmeli 

wyali

sof. uravi           

          0,042
3. wyaros sasmeli 

wyali

sof. uravi          

          0,048
4. mineraluri wyali TeTri dariSxanis 

kompleqsis zemoT 

       

          0,147
5. mineraluri wyali TeTri dariSxanis 

kompleqsis gverdiT

     

          0,057
6. ZiriTadi sasmeli 

wyali

sof. uravi. 
dasaxlebuli 

punqtidan 5km-is 

dacilebiT

    

           0,048

7. wyaros wyali sof. abara. md. 

luxumidan 700m-is 

dacilebiT    

        

           0,043

sorbentebi, romlebic miitaceben sakvlev elements 

misi wyalxsnaris SenaerTebidan. rac Seexeba sasmel 

da mineralur wylebs, aq SesaZlebelia gamoyenebuli 

iqnas gamwmendi filtrebi, xolo qarxnis amuSavebis 

SemTxvevaSi – gamwmendi danadgarebi.                                                                                      
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СВАНИДЗЕ З. С.,  КАХНИАШВИЛИ И. М.,  
ОГБАИДЗЕ  Ш. В.
ЭКОЛОГИЧЕСКИЙ МОНИТОРИНГ 
НЕКОТОРЫХ РЕГИОНОВ ГРУЗИИ

В работе рассмотрены итоги мониторинга 
некоторих регионов Грузии по тяжелым 
токсическим металлам. Эти металлы являются 
основнымы загрязнителями экосистемы. Целью 
изучения этих металлов является  оценка степени 
загрязнения  жизненно важной экосистемы, 
разработка практических мероприятий для  
реабилитации.

Изучено содержание некоторых тяжелых 
металлов в реках Машавера и Казретула, которые 

связаны с Маднеульским медно-кольчедановым 
месторождением. Выявлена высокая степень 
загрязнения в воздушном бассейне г. 
Рустави. Изучено Лухумское месторождение 
мышьяковыстых руд. Установлено, что  из-за 
близости територий рудного месторождения и 
горно – химического завода в одном бассейне 
и в почвах содержания мышьяка превосходит 
ЗДК, что связана с большими  количествами 
производственных остатков в этом районе.  В 
виде рекомендации рассмогрены практические 
мероприятия для предотвращения причин 
загрязнения окружающей среды.
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SVANIDZE Z.,  KAKHNIASHVILI I.,  
OGBAIDZE SH
ENVIRONMENTAL MONITORING OF 
SOME REGIONS OF GEORGIA
     
The paper presents the results of monitoring of some 
regions of Georgia after hard toxic metals. These met-
als are basics pollutants ecosystem. The purpose of the 
study of these metals is to assess the degree of con-
tamination vitally important ecosystems, the develop-
ment of practical measures for the rehabilitation and 

guidance. The content of some heavy metals in rivers 
Mashavera and  Kazretula, which are associated with 
copper-colchedane ore of Madneuli. It revealed a high 
degree of pollution in the air basin of Rustavi. Has 
been studied arsenic ores of  Luchumy. It is established 
that near the territory of the ore deposit and Mining 
- Chemical plants in the water pool and soil arsenic 
content exceeds the  MPC that is associated with large 
quantity industrial residues in in this district. In the 
form of recommendations proposed practical events 
to prevent pollution of the environment.

uak 622.8:614.8 :691

geol. min. mecn. doqtori m. kvinikaZe, akad. doqtori 

b. kaxaZe,  v. kirakosiani, doqtoranti m. abzianiZe

garemoze miyenebuli ekologiuri procesebiT gamowveuli eko-
nomikuri zaralis Sefasebis meTodebi

naSromSi ganxilulia anTropogenuli procesebis naSromSi ganxilulia anTropogenuli procesebis 

mier garemoze miyenebuli zianis ekonomikuri gamoT-mier garemoze miyenebuli zianis ekonomikuri gamoT-

vla. igi warmoadgens erT-erT pirvel amdagvari xa-vla. igi warmoadgens erT-erT pirvel amdagvari xa-

siaTis mcdelobas saqarTvelos ekologiur praqti-siaTis mcdelobas saqarTvelos ekologiur praqti-

kaSi. naSromSi mocemulia  ekologiuri dabinZurebis kaSi. naSromSi mocemulia  ekologiuri dabinZurebis 

Sedegad garemoze miyenebuli zaralis ekonomikuri Sedegad garemoze miyenebuli zaralis ekonomikuri 

gamoTvlis meTodika. Cvens mosazrebebTan erTad gamoTvlis meTodika. Cvens mosazrebebTan erTad 

moyvanilia am sakiTxis Sesaxeb dResdReobiT arse-moyvanilia am sakiTxis Sesaxeb dResdReobiT arse-

buli literaturuli monacemebibuli literaturuli monacemebi

garemos teqnogenuri dabinZureba uaryofiTad 

moqmedebs ara mxolod bunebrivi garemos  xarisxo-

briv mdgomareobaze, aramed igi sagrZnoblad auare-

sebs adamianis mier kapitalis dagrovebis process, 

rac gamoixateba cxovrebis pirobebis gauaresebaSi. 

es rom Tavidan aviciloT aucilebelia Catardes 

sakvlevi samuSaoebi, raTa dadgenili iqnes garemoze 

miyenebuli ekologiuri procesebiT gamowveuli eko-

nomikuri zaralis Sefaseba. 

qarTul literaturul wyaroebSi aseTi saxis 

naSromi praqtikulad ar arsebobs. amdenad, avtorebis 

azriT Seswavlil iqneba  es problema saqarTvelos 

sinamdvileSi, winamdebare statia erT-erTia aseT 

kvlevebs Soris. masSi Cvens mosazrebasTan erTad 

mocemulia dReisaTvis arsebul ucxour literatu-

rul wyaroebSi gamoqveynebuli am problemisadmi miZ-

Rvnili masalebis analizi, raTa gamoyenebul iqnas 

is meTodebi, romlebic miesadagebian saqarTvelos 

dRevandel ekologiur mdgomareobas. saerTod eko-

nomikuri  zaralis qveS igulisxmeba, RirebulebaSi 

gamoxatuli is faqtiuri zarali, romelic miadga 

mosaxleobas, sawarmos mier garemos dabinZurebis 

gamo. igi  kompleqsur sidides warmoadgens da  

gamoixateba  lokalurad. 

ekologiuri faqtorebi romlebic warmoSoben  

ekonomikur zarals, iyofa sam ZiriTad jgufad: zemo-

qmedebis, aRqmis da mdgomareobis faqtorebad.

garemoze zemoqmedebis faqtorebia - antropoge-

nuri  zemoqmedebis done  da xasiaTi.

aRqmis faqtorebi xasiaTdeba im ZiriTadi obi-

eqtebiT, romlebic ganlagebulia aRqmis zonaSi  da 

xels uwyoben negatiur  zemoqmedebas, esenia:  mo-

saxleoba, komunaluri meurneobebi, qalaqTmSenebloba, 

sasoflo-sameurneo da tyis savargulebi, mrewvelo-

bis, transportis, bunebrivi ekosistemebi da sxva.

mdgomareobis faqtorebi pirdapir gansazRvraven 

zaralis sidides erT  mkvidr recipientze, romelic 

iyenebs RirebulebiT Sefasebebs bunebasa da sazoga-

debaSi cvlilebebis gansasazRvravad.

ekologiuri faqtorebi, romlebic uaryofiT  

gavlenas axdenen ekonomikur maCveneblebze, SeiZleba 

daiyos maTi formirebis pirobebis mixedviT.

formirebis pirobebis mixedviT arsebobs Siga da 

gareSe faqtorebi.

Siga faqtorebi ganisazRvreba konkretuli 

sawarmos teqnikuri doniT, teqnologiuri proce-

sebis xasiaTiT, gadasamuSavebeli  nedleulisa da 

gamoyenebuli energomatareblebis xarisxiT da sxva. 

gareSe faqtorebi  ganisazRvreba (ganpirobebulia) 

bunebrivi, meteorologiur-klimaturi, topografi-

uli, socialur-ekonomikuri, higienuri da sxva re-

gionaluri maxasiaTeblebiT.

ekologiuri zaralis statistikuri Sefasebis 

dros SeiZleba gamoyenebul iqnes ekologiuri zara-

lis raodenobiTi Sefasebis meTodebi,  romlebic 

iyofa pirdapiri daTvlis, analitikur da empiriul 

meTodebad.  

pirdapiri daTvlis meTodis Taviseburebaa-

konkretuli obieqtis ekonomikuri zaralis sididis  

gamokvleva danakargebis sxvadasxva  Semadgeneli 

nawilebis pirdapiri kalkulirebiT (daTvliT), ro-

melic gamoxatulia fasobrivi formiT.  aseTi meTo-

di emyareba dabinZurebuli raionis recipientebis 

mdgomareobis maCveneblebis Sedarebas, sufTa teri-

toriebis saTanado maCveneblebTan. midgoma, romelic 

damyarebulia analitikuri damokidebulobebis 

Seswavlaze, emyareba maTematikuri damokidebule-
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bebis miRebas ekonomikuri sistemis mdgomareobasa 

da garemos xarisxs Soris.

empiruli meTodis qveS igulisxmeba zaralis 

damokidebuleba  im zemoqmedebis donesTan, romelic 

miRebulia pirveli ori meTodiT konkretuli obi-

eqtebisaTvis, am dros xdeba maTi gansazogadeba da 

miRebuli Sedegi gamoiyeneba  analogiur situaciebSi, 

sxva konkretulad gamosakvlev sawarmoze. amgvarad, 

ekonomikuri zaralis empiruli Sefaseba gulisxmobs 

normatiuli maCveneblebis sistemis gamoyenebas, rom-

lebic gansazRvravs negatiuri Sedegebis  damokide-

bulebas ZiriTad faqtorebze, romelTa magaliTad 

praqtikaSi, ZiriTadad, gamoiyeneba kuTri ekonomikuri 

zaralis maCveneblebi gamoTvlili erT recipientze, 

dabinZurebis fiqsirebuli donis dros da damyare-

buli pirdapiri gamoTvlis meTodze.

pirveli ori meTodi moiTxovs didi moculobis 

informaciis Segrovebasa da analizs. amdenad praq-

tikaSi, rogorc wesi, ar gamoiyeneba  da warmoadgens 

instruments, sainformacio bazis Sesaqmnelad, empiri-

uli meTodikis SemuSavebis  dros.

ekologiuri zaralis qveS saWiroa aseve vigu-

lisxmoT damatebiTi xarjebi, romlebic kavSirSia 

dabinZurebis aRmofxvrasTan.

garemos dabinZurebis xarjebis ZiriTad 

Semadgenlebs miekuTvnebian:

1) dabinZurebasTan brZolis xarjebi;

2) damatebiTi xarjebi garemos dabinZurebis aRmo-

safxvrelad an Sesamcireblad;

3) Sromis warmadobis Semcirebis Sedegad gamowveu-

li arasawarmoo produqciis Rirebuleba.

pirveli Semadgeneli aRiricxeba warmoebis xar-

jebis SemadgenlobaSi, xolo bolo ori zaralis 

gansasazRvravad da garemos dabinZurebis Sedegad 

gadasaxadebis gamosaTvlelad. 

bunebis dabinZurebis xarjebis dasafaravad sami 

wyaro arsebobs: biujetis asigneba, materialuri da 

misi momxmarebeli (mosaxleoba). aqedan gamoiyofa 

materialuri zaralis anazRaurebis sami forma: biu-

jeti, sawarmos mogeba da fasebi.

garemos dabinZurebis Sedegad miRebuli 

ekonomikuri zarali kompleqsur sidides 

warmoadgens, romelic utoldeba recipientebis 

zarals. bevr SemTxvevaSi recipientebis ZiriTad 

tipebs mosaxleoba, sacxovrebel-komunaluri da 

sayofacxovrebi  meurneobebi, sasoflo - sameurneo 

savargulebi, tyis resursebi da mrewvelobis 

ZiriTadi fondebi miekuTvneba. 

garemoze antropogenuri zemoqmedebis pro-

cesi - es procesia, romelSic oTxi ZiriTadi 

„monawile“ gvevlineba: damabinZurebeli nivTierebebi 

damabinZurebeli teritoriebi-geografiuli, klima-

turi,  meteorologiuri da sxva specifikaciiT; 

recipientebi, romlebic arian ganlagebuli an 

cxovroben am teritoriaze. garemos dabinZurebis 

Sedegad miRebuli ekonomikuri zaralis (Y) qveS 

igulisxmeba  recipientebis dayvanili xarjebi, 

romlebic mimarTulia: 

 mavne zemoqmedebis aRmosafxvrelad (zemoq-

medebisagan dacva, misi Semcireba);

 zemoqmedebis Sedegebi SeiZleba gamoTvlil iqnes 

damokidebulebiT

Y=Yაც + Yკომპ= Зაც + Зკომპ     ,                                  (1)

sadac Зაც -xarjebi mavne zemoqmedebis Tavidan 

asacileblad; Зკომპ-xarjebi ukve damdgari mavne ze-
moqmedebis Tavidan asacileblad.

daTvlis meTodebi SeiZleba or did jgufad dai-

yos: pirdapiri recipientuli meTodebi da zaralis 

gamsxvilebuli Sefasebis meTodebi.

zaralis gamsxvilebuli Sefasebis oficialur  

meTodur safuZvlebs warmoadgens, Sesrulebuli 

bunebisdacviTi RonisZiebebis efeqturobis gansaz-

Rvris droebiTi tipuri meTodika da saxalxo meur-

neobisaTvis garemos dabinZurebiT miyenebuli eko-

nomikuri zaralis aRwera. recipentuli meTodi 

saSualebas iZleva dadgindes dabinZurebuli obi-

eqtebis nusxa, maTze miyenebuli zarali da maTi 

struqtura.

im obieqtebis recipientuli zaralis saxeebi, 

romlebic daeqvemdebaren ekologiur datvirTvas, 

klsificirdeba bazurad da kompleqsurad.

bazuri zaralis magaliTia mosaxleobis 

janmrTelobis gaureseba. kompleqsuri zaralis 

magaliTi ki sacxovrebel-komunaluri meurneobis 

zarali. Cveni azriT, pirveli jgufi xasiaTdeba 

Sefasebis sakmaod maRali sizustiT, magram didi 

SromatevadobiT.

meore - naklebi SromatevadobiT, magram mcire 

sizustiT.

mosaxleobisaTvis miyenebuli ekonomikuri zara-

lis nivTieri gamovlinebaa, maTi janmrTelobis 

gauareseba garemos komponentebis dabinZurebiT. 

mosaxleobis avadobis maCveneblis zrda iwvevs 

ekonomikaSi damatebiT xarjebs, romlebic 

dakavSirebulia mosaxleobis samedicino momsa-

xurebasTan, erovnuli mrewvelobis Semosavlis 

klebasTan, rac Tavis mxriv gamowveulia 

Sromisunarianobis SemcirebasTan, droebiT Sro-

misunarianobis dakargvasTan da droebiTi 

SromisuunaroTaTvis Semweobis gadaxdasTan.

amrigad, am SemTxvevaSi SeiZleba ganvsazRvroT 

garemos dacviTi RonisZiebebis socialur-

ekonomiuri efeqtis maCveneblebi: muSakTa 

avadmyofobisgan gamowveuli sufTa produqciis 

danakargis acilebis efeqti SeiZleba gamoiTvalos 

damokidebulebiT

                    
Э

d
=БхПp

 (p1 – p2),                                                  (2)

sadac Б aris muSakTa ricxvi, romlebic 

mowydnen samuSaos avadmyofobis an avadmyofis 

movlis dros.

П2 - erT adamian/dReze mosuli sufTa produqcia;

Р1Р2 - adamiani/dRis raodenobis Sesabamisoba erT 
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muSakze garemos dacviTi RonisZiebebis Catarebamde 

da mis Semdeg.

socialuri dazRvevis fondidan gadasaxadebis 

Semcirebis efeqti SeiZleba gamoiTvalos damokidebu-

lebiT 

                Э
s.d.

=Гx Вnx(p1 – p2) ,                                       (3)

sadac Г aris muSakTa raodenoba romlebic iRebda 

avadmyofobis Semweobas; Б1 -Semweobis saSualo 

raodenoba Р1 Р2 – adamiani/dRis  raodenobis 

Sesabamisoba erT muSakze garemos dacviTi 

RonisZiebebis Catarebamde da mis Semdeg. 

ekologiur-ekonomikuri zianis Sefasebis kidev 

erT mimarTulebas Cveni azriT warmoadgens fi-

nansur-sameurneo moqmedebaTa statistikuri aRricx-

vis integracia garemos monitoringis maCveneblebTan 

uaryofiT anTropogenur gavlenasTan gaerTianebiT, 

rac saSualebas mogvcems miviRoT maTi efeqturobis 

ufro sruli Sefaseba.

miRebuli gadawyvetilebebis safuZvlianobis ama-

RlebisaTvis iReben ekologiur-ekonomikuri efeq-

turobis erTian integrarul kriteriums.  aseTi 

kriteriumis miRebis yvelaze ufro logikuri 

meTodia danaxarjis struqturaSi negatiuri gare 

faqtoris gaTvaliswineba, xolo Semosavlis struq-

turaSi garemoze dadebiTi zemoqmedebis an mavne ze-

moqmedebis Sefasebis gaTvaliswineba.

bunebadacviTi RonisZiebebis danaxarjebis eko-

nomikuri safuZvlianoba gamoixateba produqciis 

xarisxSi, romelic unda gafarTovdes ekologiuri 

xarisxis gaTvaliswinebiT. is iTvaliswinebs Tu ram-

denad usafrTxoa produqciis warmoeba ekologiuri 

TvalsazrisiT. ekologiuri xarisxis moTxovna xde-

ba aucilebeli bevri qveynis samomxmareblo bazarze, 

aseve miRebulia produqciis warmoebis ekologiuri 

xarisxis serTificireba.

Cveni azriT, ekologo-ekonomikuri Sefasebisadmi 

Cveni midgoma saSualebas iZleva mxedvelobaSi miRe-

bul iqnes xangrZlivi ekologiuri Sedegebi sameur-

neo saqmianobis Sefasebisas dagegmarebis nebismier 

doneze. ekologiuri Semadgenlis gaTvaliswineba sa-

investicio gadawyvetilebebis dros SesaZleblobas 

gvaZlevs SemoviRoT proeqtis ekologiuri katego-

ria, romelsac  miiReben, rogorc sainvesticio pro-

eqtis sarisko, aseve dadebiT faqtors.

ekologiuri dabinZurebis Sedegad miyenebuli 

ekonomikuri zaralis gamoTvlis mravali sqema da 

formula arsebobs. am etapze CvenTvis misaRebia 

formula:

Y
gar

=Y
w
+Y

a
+Y

n     ,                                                                     (4)

sadac Y
gar 

- garemos dabinZurebisagan miRebuli 

zarali gamowveuli sawarmos mier narCenebis dayriT; 

Y
w
- wylis dabinZureba; Y

a 
- atmosferos dabinZureba; 

Y
n 
- niadagis dabinZureba.

mocemuli midgoma saWiroebs eqspertul 

Sefasebebze dayrdnobil ufro Tanamedrove sainfor-

macio bazas, romelic iZleva narCenebis Tvisebebis 

Sesaxeb srul Sefasebas.
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В работе рассмотрены вопросы определения 
экономического ущерба причиненного антропо-
генными процессами окружающей среде. Она 
является одной из первых попыток такого типа в 
грузинских экологических исследованиях. В работе 
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описаны современные литературные данные по этому 
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KVINIKADZE M., KAXADZE B.,  
ABZIANIDZE M., KIRAKOSIAN V.
ESTIMATION  METHODS  OF ECONOMIC
 LOSS  RESULTING FROM ECOLOGI-
CAL IMPACTS 

The paper reviews economic calculation of en-
vironmental damage caused by anthropogenic pro-
cesses. It is one of the first efforts with similar nature 
in the practice of Georgian ecology. The paper gives 
a methodology for economic calculation of environ-
mental damage resulting from ecological pollution. 
It is hereby given the present literature information 
about this subject along with our opinions.  
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feTqebadi nivTierebebi da qimiuri sinTezi

statia Seexeba qimiuri sinTezis mniSvnelobas statia Seexeba qimiuri sinTezis mniSvnelobas 

feTqebadi nivTierebebis kvlevisa da warmoebis pro-feTqebadi nivTierebebis kvlevisa da warmoebis pro-
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umniSvnelovanesi mimarTuleba – nitrireba; mocemu-umniSvnelovanesi mimarTuleba – nitrireba; mocemu-
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axali feTqebadi nivTierebebis sinTezisaTvis cnobi-axali feTqebadi nivTierebebis sinTezisaTvis cnobi-

li feTqebadi nivTierebebis molekulaTa struqtu-li feTqebadi nivTierebebis molekulaTa struqtu-

ruli modifikaciisa da sxvadasxva klasis organuli ruli modifikaciisa da sxvadasxva klasis organuli 

naerTebis gamoyenebis perspeqtiulobis Sesaxeb.naerTebis gamoyenebis perspeqtiulobis Sesaxeb.

samuSao Sesrulebulia SoTa rusTavelis samuSao Sesrulebulia SoTa rusTavelis 

erovnuli samecniero fondis sagranto proeqtis erovnuli samecniero fondis sagranto proeqtis 

№AR/62/3-180/14№AR/62/3-180/14 finansuri mxardaWeriT.finansuri mxardaWeriT.

cnobilia,  rom Cven nivTierebaTa samyaroSi 

vcxovrobT. qimikosebis mier 27 milionze meti 

nivTierebaa aRwerili, romelTa garkveul nawils 

udidesi praqtikuli mniSvneloba aqvs. maT ricxvs 

feTqebadi nivTierebebic miekuTvneba.

feTqebadi nivTierebebi feTqebadi nivTierebebi – sxvadasxva klasis 

Termodinamikurad arastabiluri qimiuri naerTebi 

an narevebia, romlebic gareSe zemoqmedebiT (maRali 

temperatura, dartyma, xaxuni, sxva feTqebadi niv-

Tierebis afeTqeba) detonireben, rasac didi raode-

nobiT siTbosa da airebis gamoyofiT mimdinare TviT-

gavrcelebadi qimiuri gardaqmnis saxe aqvs. 

praqtikuli, anu gamoyenebiTi qimia emyareba qi-

miur reaqciebs, romelTa Sedegad uamravi saWiro 

produqtis miRebaa SesaZlebeli. am mxriv Seucvlelia 

qimiuri sinTezissinTezis meTodi, romliTac qimikosebs Seu-

ZliaT bunebaSi arsebuli iseTi umniSvnelovanesi niv-

Tierebebis laboratoriuli  da qarxnuli ,,kopireba’’, 

rogoricaa kauCuki, indigo, qinaqini da mravali sxva. 

garda amisa, sinTezis gziTaa miRebuli milionobiT 

nivTiereba, romlebic bunebas jer ar Seuqmnia, maT So-

ris – feTqebadi nivTierebebis udidesi umravlesoba.

qimiuri sinTezis mizani  – sasurveli produqtis 

miReba, didwiladaa damokidebuli reaqciis mimdin-

areobis pirobebze, romelTagan mniSvnelovania reaq-

ciis siCqare.

stalaqtitebisa da stalagmitebis Camoyalibeba as-

wleulebi grZeldeba. procesis qimiuri mxare efuZneba 

Seqcevad reaqcias – kirqvis daSlas haerSi arsebuli 

naxSirbadis dioqsidiT da mis xelaxla warmoqmnas

 .
wamierad mimdinare procesis magaliTia 

neitralizaciis reaqcia           

 .

arCeven reaqciebis or tips. pirvel maTgan-

Si, reaqciis produqtTa makroskopuli raodenobis 

dagroveba xdeba sawyisi nivTierebebis uamravi, erT-

maneTisagan damoukidebeli, elementaruli aqtebis 

mimdinareobis Sedegad. aseTia zemoxsenebuli nei-

tralizaciis reaqcia, sadac wylis molekulis war-

moqmnis TiToeuli aqti damoukidebelia sxva msgavsi 

aqtebisagan. 

sul sxva tipisaa afeTqebis procesebisas mim-

dinare e.w. jaWvurijaWvuri reaqciebi, magaliTad, qlorwyal-

badis sinTezis reaqcia

 

 .

es aris fotoqimiuri procesi, romlis pirvel 

safexurze xdeba sinaTlis qvantiT qloris mole-

kulis fotolizi. Sedegad warmoiqmneba ori aqti-

uri nawilaki, romlebsac SeuZliaT wyalbadis mol-

ekulis gaxleCa da aqtiuri wyalbadis warmoqmna, 

romelic procesualur jaWvs agrZelebs:

          jaWvis inicireba,

  jaWvis zrda .                                

jaWvis gawyveta,  ZiriTadad, xdeba aqtiuri naw-

ilakebis rekombinaciiT.            

es Tanmimdevroba grZeldeba da calkeuli el-

ementaruli aqtebis ricxvma SeiZleba 100 000 –s 
gadaaWarbos. e.i. erT mainicirebel qvants SeuZlia 

100 000 molekula warmoqmnas. reaqciebidan isic 

Cans, rom erTi aqtiuri nawilaki neitralur mole-

kulasTan urTierTqmedebisas iZleva erT molekula 

qlorwyalbads da araumetes erT axal aqtiur naw-

ilaks. aseTi tipis jaWvur reaqciebs araganStoebu-araganStoebu-

lili  ewodeba.

cnobilia jaWvuri reaqciebis gansxvavebuli mim-

dinareobac, romelsac ganStoebulsganStoebuls uwodeben. amis 

magaliTia elementebisagan wylis molekulis sinTe-

zis reaqcia. 

gacxelebis an eleqtruli ganmuxtvis pirobeb-

Si, wyalbadisa da Jangbadis TiTo molekulis ur-

TierTqmedebiT miiReba ori aqtiuri nawilaki, rom-

lebsac SeuZliaT wyalbadisa da Jangbadis sxva mol-

ekulebisagan axali aqtiuri nawilakebis wamoqmna:
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bolo or safexurze miiReba aqtiuri nawilakebis 

ori wyvili. aqedan, erTi nawilaki agrZelebs 

Tavdapirvel jaWvs, danarCenebs ki axali jaWvebis 

inicireba SeuZliaT. amrigad, drois umcires 

monakveTSi xdeba axali sareaqcio jaWvebis zvavisebri 

warmoqmna, reaqciis siCqare warmoudgenelad swrafad 

izrdeba, rasac afeTqebis efeqti aqvs.

principulad msgavsi, Tumca SinaarsiT 

gansxvavebulia atomur reaqtorebSi an atomuri 

bombis afeTqebisas mimdinare jaWvuri reaqciebi. aq 

aqtiuri nawilakebi – neli anu siTburi neitronebianeitronebia, 

romlebic SeaRweven ra radioaqtiuri elementis 

atombirTvSi, xleCen mas da axal neitronebs 

,,amoyrian’’, romlebic axal jaWvebs qmnian

.

aseT procesebs Tan axlavs udidesi energiis 

gamoyofa siTbos saxiT. dadgenilia, rom erTi grami 

–is gaxleCisas gamoiyofa  kkal siTbo, 

ufro meti,  vidre 2 t qvanaxSiris dawvisas. 

sinTezis gansakuTrebuli da friad mniSvnelovani 

saxea TermobirTvuli procesebi. rogorc aRmoCn-

da, 1 000 000 0C temperaturis pirobebSi msubu-
qi atombirTvebi SeiZleba Seerwyan erTmaneTs ufro 

mZime atombirTvebis warmoqmniT, rasac Tan sdevs 

uzarmazari energiis gamoyofa:  

Tu xirosimaze Camogdebuli uranis bombis sim-

Zlavre 20 000 t trotilis afeTqebis ekvivalentu-

ri iyo, TermobirTuli, anu e.w. ,,wyalbadis bombi’’ 

aTasjer da ufro metjer Zlieria. maRali temper-

atura miiRweva ,,Cveulebrivi’’, anu uranis bombis 

afeTqebiT, romelsac iseTive funqcia aqvs, rogorc 

mgrgvinavi vercxliswylis 
  

kafsulas 

trotilisaTvis.

TermobirTvuli procesebi, praqtikulad, ga-

moulevi energiis miRebis SesaZleblobaa kacobri-

obis winaSe arsebuli problemebis gadasaWrelad. 

Tumca, masSi TviTganadgurebis arcTu sasiamovno 

perspeqtivac imaleba.

yvelaze gavrcelebuli feTqebadi nivTiere-

bebidan: trotili, tetrili, pikrinis mJava e.w. 

aromatuli rigis naerTebs miekuTvnebian da ar-

ian toluolis, anilinisa da fenolis nawarmebi; 

nitroceluloza, nitroglicerini, nitroglikoli, 

teni – azotmJavas esterebia; heqsogenisa da oq-

togenis molekulebi struqturulad monaTesave 

agebulebisaa.

rogorc ukve aRvniSneT, feTqebadi nivTierebeb-

is miRebis upirvelesi gza qimiuri sinTezia. isic 

cnobilia, rom am nivTierebaTa udidesi umravlesoba 

azotmJavas nawarmia. Sesabamisad, maTi molekulebis 

umniSvnelovanesi struqturuli fragmenti aris ni-

trojgufi 
 

.

organuli nivTierebis molekulaSi nitrojgu-

fis Seyvanas nitrirebas uwodeben. manitrirebeli 

agentebia: azotmJava, azotmJavasa da gogirdmJavas  

narevi (manitrirebeli narevi), nitroniumis marilebi, 

da sxva. aqtiuri manitrirebeli nawilaki nitro-

niumis ionia. misi warmoqmnis variantebi SeiZleba 

Caiweros Semdegnairad:

aromatuli naerTebis nitrireba eleqtrofiluri 

Canacvlebis 
   

meqanizmiT mimdinareobs. magaliTad, 

nitroniumionis Seteva benzolis birTvze  - da   
- kompleqsebis Sualeduri stadiebis gavliT xdeba. 

bolo stadia aris  - kompleqsidan protonis 

mowyveta, romelic bisulfatanions uerTdeba

toluolisa da fenolis nitrireba msgavsi 

agebulebis nawarmebis warmoqmniT mimdinareobs. 

amis mizezia is, rom toluolis meTilis jgufi 
da fenolis hidroqsili orTo-para orientantebi 

     benzoli      - kompleqsi         - kompleqsi       nitrobenoli 

arian da nitrojgufebs benzolis birTvis  am 

mdgomareobebSi agzavnian.  nitrojgufi ki – meta 

orientantia, Sesabamisad, nitrojgufebi erTmaneTis 
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mimarT meta mdgomareobaSi imyofebian.

 

am SemTxvevaSi molekulaTa struqturuli 

analogia emTxveva maTi feTqebadi Tvisebebis 

msgavsebas. Tumca, yovelTvis ase ar xdeba. magaliTad: 

naxSirwylebi – saqaroza, glukoza, fruqtoza, 

molekulebis qimiuri agebulebiT, qimiuri TvisebebiT 

da tkbili gemoTi emsgavsebian erTmaneTs. Tumca, 

cnobilia msgavsi agebulebis iseTi  nivTierebebic, 

romlebsac ara aqvT tkbili gemo. SevadaroT 

erTmaneTs sami nivTiereba:

2, 4, 6 – 

trinitrofenoli 

pikrinis mJava

2, 4, 6 – 

trinitrotoluoli   

trotili

saqaroza, anu Warxlis Saqari, sakmarisad tkbili 

gemos mqone sakvebi produqtia. struqturulad da 

qimiuri TvisebebiT mis msgavs laqtozas, anu ,,rZis 

Saqars’’, TiTqmis ar aqvs tkbili gemo. rac Seexeba 

saqarins, romlis molekulac absoluturad sxvanai-

ri agebulebisaa, is Saqarze 400–jer ufro tkbilia.

ufro metic, steroizomerebi, konkretulad - op-

tikuri antipodebi, molekulaTa SedgenilobiT, fizi-

kuri da qimiuri TvisebebiT ar ganirCevian erTmane-

Tisagan. gansxvaveba - mxolod atomebis sivrculi 

ganlagebaa. aseTive gansxvavebaa asimetriul sagansa 

da mis sarkisebr gamosaxulebas, anda - marcxena da 

marjvena xels Soris.

miuxedavad niuansuriniuansuri gansxvavebisa, xSirad opti-

kuri antipodebis biologiuri aqtiuroba sakmaod 

dacilebulia erTmaneTisagan. magaliTisaTvis, sakma-

risia mcenareuli nedleulisagan miRebuli morfini 

da misi sinTezuri antipodi davasaxeloT. pirveli 

maTgani Zlieri analgetikia, maSin rodesac meores  

-  es Tviseba saerTod ar gaaCnia. aseve, nikotinis 

erT–erTi stereoizomeri 3-jer ufro Sxamiania, vi-

dre misi optikuri antipodi.

amrigad,  SeiZleba davaskvnaT, rom molekulebis molekulebis 

msgavseba  yovelTvis ar niSnavs Tvisebebis msgavsebas, msgavseba  yovelTvis ar niSnavs Tvisebebis msgavsebas, 

xolo maTi gansxvaveba  –  Tvisebebis gansxvavebas.xolo maTi gansxvaveba  –  Tvisebebis gansxvavebas.

rac Seexeba axali, potenciuri feTqebadi niv-

Tierebebis sinTezs, Cveni azriT, pirobiTad, es pro-

cesi SesaZlebelia warimarTos sami mimarTulebiT:

1. cnobili feTqebadi nivTierebebis moleku-

luri struqturis nawilobrivi cvlilebiT, magali-

Tad, 2, 4, 6 – trinitrofenolis, anu pikrinis mJavas 

benzolis birTvSi wyalbadatomebis nacvlad Tu Sev-

ZlebT naxSirwyalbadovani romelime radikalis, an 

atomTa jgufis Seyvanas, miviRebT pikrinis mJavas 

homologebs an analogebs.

saqaroza                          laqtoza              saqarini

aRniSnuli nivTierebis, aseve trinitrotolu-

olis molekulaTa struqturuli modificireba 

sxva mimarTulebebiTac SeiZleba movaxdinoT. ker-

Zod, cnobilia, rom izomeruli dinitrofenolebisa 

da dinitro–toluolebis zogierT warmomadgenels 

feTqebadi Tvisebebi gaaCniaT. amitomac, pikrinis 

mJavasa da trinitrotoluolis molekulebSi erT–

erTi nitrojgufis mocilebiTa da mis adgilas sxva 

Camnacvleblebis SeyvaniT SeiZleba mravali sain-

tereso nivTierebis sinTezi.

garkveuli interesi Cndeba Cvens mier adre sin-

Tezirebuli fenoluri naerTebis an maTi eTeru-

li da esteruli nawarmebis nitrirebis Seswavlis 

mimarT. aseve saintereso unda iyos am mimarTulebiT 

heterocikluri naerTebis gamoyenebac. 

2. ufro met Zalisxmevas moiTxovs  cnobil 

feTqebad nivTierebebTan SedarebiT radikalurad 

gansxvavebuli molekulebis sinTezi. sirTule ima-

Sia, rom jerjerobiT ar arsebobebs Teoria, romelic jerjerobiT ar arsebobebs Teoria, romelic 

apriori gansazRvravda dasasinTezebeli nivTierebis apriori gansazRvravda dasasinTezebeli nivTierebis 

yvela Tvisebas, yvela Tvisebas, magaliTad, afeTqebis unars. sxva si-

tyvebiT, qimikoss SeuZlia Tavisi Sexedulebisamebr 

Seadginos garkveuli qimiuri formula, iwinaswarme-

tyvelos qimiuri Tvisebebi da daasinTezos Sesabi-

si nivTiereba, magram Seadginos formula nivTiere-

bisa, romelic sinTezis Semdeg gamoavlens winaswar 

,,dagegmil’’ teqnikursa Tu farmakologiur Tvisebebs, 

TiTqmis SeuZlebelia. amitomac, sasurveli Sedegebis 

misaRwevad saWiro xdeba mravali axali nivTierebis 

sinTezi. 

3. SedarebiT iolia cnobili feTqebadi nivTier-

ebebis narevebSi meore komponentis cvlileba. aseT 

komponentebad SeiZleba SeirCes, magaliTad, Zlieri 

mJangavebi, wvis unaris mqone nivTierebebi, sxva feTqe-

badi nivTierebebi da a.S. amgvari komponentebis ZiebiT, 



69 samTo Jurnali, # 2(37), 2016

a n al i z i  -  А Н А Л И З   -  A N A L Y S I S

savaraudod, SesaZlebeli iqneba Jangbadis balansis 

regulaciac.

saerTod, eqsperimentuli organuli qimia iZleva 

mravalnair SesaZleblobas axali, saintereso niv-

Tierebebis, maT Soris feTqebadi nivTierebebis sin-

TezisaTvis. albaT, zedmeti ar iqneba imis aRniSvnac, 

rom msgavsi proeqtebis praqtikuli ganxorcielebis 

procesSi, aucile-belia usafrTxoebisusafrTxoebis zomebis gansa-

kuTrebuli uzrunvelyofa.

yvela SemTxvevaSi, axali, manamde ucnobi niv-

Tierebebis sinTezs, feTqebadi Tvisebebis gamovlenas, 

fizikur–qimiuri da teqnikuri maxasia-Teblebis 

gansazRvrasa da optimaluri variantebis SerCevas, 

savaraudod, garkveuli Teoriuli da praqtikuli 

Rirebuleba eqneba.
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wvrildispersiuli elqtrolizuri manganumis dioqsidis gamoy-
enebis SesaZlo mimarTulebebi

naSromSi ganxilulia denis qimiuri wyaroe-naSromSi ganxilulia denis qimiuri wyaroe-

bis-galvanuri elementebis dadebiTi eleqtrodis bis-galvanuri elementebis dadebiTi eleqtrodis 

SedgenilobaSi msxvilkristaluri eleqtroli-SedgenilobaSi msxvilkristaluri eleqtroli-

zuri manganumis dioqsidis (emd) sxvadasxva pro-zuri manganumis dioqsidis (emd) sxvadasxva pro-

centuli raodenobis wvrildispersiuli emd-iT centuli raodenobis wvrildispersiuli emd-iT 

Canacvlebis SesaZleblobebi. dadgenilia haerSi mo-Canacvlebis SesaZleblobebi. dadgenilia haerSi mo-

nooqsidis nooqsidis (CO)(CO) koncentraciis dasaSveb normaze  koncentraciis dasaSveb normaze 

meti Semcvelobis dros emd-is bazaze damzadebuli meti Semcvelobis dros emd-is bazaze damzadebuli 

orkomponentiani katalizatorebis (hopkalitebis) orkomponentiani katalizatorebis (hopkalitebis) 

gamoyenebis efeqturoba, agreTve wvrildispersi-gamoyenebis efeqturoba, agreTve wvrildispersi-

uli emd-is optimaluri raodenobebi Wiqurebisa uli emd-is optimaluri raodenobebi Wiqurebisa 

da minanqris SedgenilobaSi damzadebulia wvril-da minanqris SedgenilobaSi damzadebulia wvril-

dispersiuli emd-is bazaze 500dispersiuli emd-is bazaze 500 0C temperaturamde  temperaturamde 

Termomedegobis mqone saRebavi.Termomedegobis mqone saRebavi.

samuSao Sesrulebulia SoTa rusTavelis samuSao Sesrulebulia SoTa rusTavelis 

erovnuli samecniero fondis sagranto proeqtis erovnuli samecniero fondis sagranto proeqtis 

№FR/109/9-220/13 №FR/109/9-220/13 finansuri mxardaWeriT.finansuri mxardaWeriT.

manganumis qimiuri produqtebi farTod gamoiy-

eneba meurneobis sxvadasxva dargSi da uaxloesi 

20_30 wlis ganmavlobaSi ar gaaCnia alternatiuli 

Semcvlelebi. amasTan, manganumis Rirebuleba madnidan 

produqtebamde izrdeba saSualod 10-15-jer. buneba-

Si manganumis dioqsidi (MnO2) gvxvdeba mineral pi-

roluzitis saxiT. unda aRiniSnos, rom misi qimiuri 

aqtiuroba dabalia. misgan gansxvavebiT, xelovnurad 

eleqtroqimiuri gziT miRebul manganumis dioqsids 

gaaCnia maRali qimiuri aqtiuroba, adsorbciuli da 

katalizuri Tvisebebi. Mmanganumis dioqsidis aqti-

uroba pirvel rigSi ganpirobebulia misi kristal-

uri struqturiT, kerZod, defeqturobiT. defeqturi 

struqturebi ki axasiaTebs upiratesad arasteqio-

metriul SenaerTebs [1]. praqtikaSi aqtiuri emd-is 

miReba xorcieldeba msxvilkristaluri da wvril-

dispersiuli saxiT. msxvilkristaluri emd miiRe-
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ba oqsiduri madnebidan da ZiriTadad gamoiyeneba 

denis qimiuri wyaroebis – galvanuri elementebis 

warmoebaSi, rogorc depolarizatori. amave dros 

unda aRiniSnos, rom igi cudi katalizatoria da 

cudi damJangveli. wvrildispersiuli emd-is miReba 

SesaZlebelia karbonatuli madnebidan. manganumis 

karbonatuli madnebi ganekuTvnebian pirveladi dan-

aleqi madnebis kategorias. isini warmoiqmnen wylis 

didi moculobis avzSi gogirdwyalbadis siWarbisa 

da Jangbadis naklebobis pirobebSi. manganumis kar-

bonatuli madnebi Sedgebian upiratesad mangano-

kalcitis (Ca, Mn) CO3, kalciumis rodoqrozitis 

(Mn, Ca) CO3 da rodoqrozitisgan -MnCO3 [2].

Cvens mier gamokvleuli iqna WiaTuris Raribi 

karbonatuli madnebidan wvrildispersiuli emd-is 

azotmJavuri meTodiT miRebis procesi [3].

madnis qimiuri gadamuSavebis meTodologiis 

SemuSavebaSi didi mniSvneloba aqvs miRebuli sab-

oloo produqtis emd-is gamoyenebis mimarTulebebs. 

wvrildispersiuli emd gamoiyeneba rogorc katal-

izatori, adsorbenti, damJangveli, hermetikis kom-

ponenti; Sedis Wiquris, minanqarisa da Termomedegi 

saRebavebis SedgenilobaSi. Aamave dros unda aRin-

iSnos, rom igi susti depolarizatoria. wvrild-

ispersiuli emd Znelad gascems wyals da advilad 

gamoyofs Jangbads. Mmisi aqtiuroba damokidebulia 

dispersiulobaze, kristaluri meseris mouwesrige-

blobis xarisxze, hidratuli wylis Semcevlobaze 

da sxva.

wvrildispersiuli emd-is gamoyeneba 
denis qimiur wyaroebSi

msoflio bazarze MnO2-Zn sistemis marilx-

snariani galvanuri elementebis intensiurad 

Canacvleba xdeba ufro maRali eleqtroteqnikuri 

maxasiaTeblebis mqone MnO2-Zn sistemis tutex-

snariani galvanuri elementebiT [4]. Cvens mier 

Seswavlili iqna elementebSi - dadebiTi eleqtro-

dis SemadgenlobaSi, wvrildispersiuli emd-is gamoy-

enebis SesaZlebloba aqtiur denwarmomqmnel masalad 

an msxvilkristalur emd-is danamatad. elementis 

modelis Sesaqmnelad viyenebdiT meTodikas, romelic 

SemuSavebulia manganumis dioqsidis eleqtroqimi-

uri aqtiurobis dasadgenad. sakontrolo elemen-

tis aqtiuri nivTierebis, msxvilkristaluri emd-is 

Semcveloba dadebiTi eleqtrodis narevSi standar-

tulia da Seadgens 84 %-s; grafiti – 12,5 %-s; 

Wvartli – 3,5 %-s. Cveni eqsperimentis pirobebSi 

elementebi mzddeboda dadebiTi eleqtrodis narevSi 

msxvilkristaluri emd-is wvrildispersiuli emd-

iT CanacvlebiT, sxvadasxva SemcvelobiT 80, 82, 84, 

86, 88, 90 %. denis qimiuri wyaroebis ZiriTadi 

maxasiaTeblis, eleqtrotevadobis sididis gansaz-

RvriT da sakontrolo nimuSTan SedarebiT dadginda, 

rom wvrildispersiuli emd-is Canacvleba ar iwvevs 

kuTri eleqtrotevadobis Semcirebas da saSualod 

Seadgens 140-150 ma.sT/g-s. Sesabamisad amisa, denis 

qimiur wyaroSi gamocdam aCvena, rom wvrildispersi-

uli emd-is xarisxi damakmayofilebelia.

wvrildispersiuli emd-is gamoyeneba 
katalizatorad

energetikaSi da transportze sawvavis mox-

marebis zrdasTan erTad matulobs atmosferoSi 

moxvedrili mavne nivTierebebis raodenoba. damabi-

nZurebeli nivTierebebis gauvneblebis erT-erT efeq-

tur meTods warmoadgens katalizuri reaqciebiT 

mavne nivTierebebis zRvrulad dasaSveb koncentra-

ciebze dayvanis meTodi. katalizatorebi ganapiro-

beben daJangvis reaqciebs da ar Sedian saboloo 

produqtebis SedgenilobaSi [5, 6].

katalizatorebi-hopkalitebi gamoiyeneba airwi-

naRebSi specialu-rad damzadebul gilzaSi, rogorc 

gamwmendi katalizatori, haerSi naxSirbadis mo-

nooqsidis CO-s koncentraciis saxifaTo raodeno-
bis dros. igi agreTve gamoiyeneba nagebobebSi CO-s 
Semcvelobaze kontrolis xelsawyoebSi, romlis 

mgrZnobelobaa 0,01 mg/l. warmoebaSi farTod iyene-

ben manganumis dioqsidis bazaze damzadebul oTxkom-

ponentian – 50 % MnO2, 30 % CuO, 15 % Co2O3, 5 
% Ag2O da orkomponentian – 60 % MnO2, 40 % CuO 

katalizatorebs [7].

Cvens mier, wvrildispersiuli emd-is bazaze 

damzadebuli iqna orkomponentiani hopkalitebi, ro-

gorc usarCulo, aseve aluminis oqsidis modifici-

rebul sarCulze. atmosferul haerSi CO-s dasaS-
vebi erTjeradi koncentraciaa 3 mg/m3, xolo sa-

Sualo sadReRamiso – 1 mg/m3. haerSi CO-s  maRali 

Semcvelobis pirobebSi 1-3 mkm nawilakebis zomis 

dispersiuli emd-is bazaze damzadebuli hopkaliti 

uzrunvelyofs CO-s daJangvas 97-99 %-is farg-

lebSi. eqsperimentebiT dadgenili iqna, rom wvrild-

ispersiuli emd-s gaaCnia gamoyenebis farTo perspeq-

tiva. igi SeiZleba gamoyenebul iqnas agreTve ro-

gorc adsorbenti, haeridan vercxliswylis orTqlis 

adsorbciisaTvis da agreTve airebis gigirdwyalbad-

isagan gasawmendad [8].

wvrildispersiuli emd-is 
gamoyeneba Wiqurebisa da minanqris 

SedgenilobaSi

Wiqurebi da minanqari miekuTvneba im amorful, 

myari tanis nivTierebaTa jgufs, romelsac minas 

uwodeben da pirvel miaxloebaSi arian minasa da 

kristals Soris mdebare masala. Wiqurebsa da minan-

qars Soris is gansxvavebaa, rom Wiqurebis fuZed 

gamoiyeneba keramika, xolo minanqris fuZed iyene-

ben liTonebs. isini gansxvavdebian gafarToebis sx-

vadasxva koeficientiTac. teqnikur mominanqrebaSi 

farTod gamoiyeneba Tuji, dabalnaxSirbadiani fola-
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di, alumini, titani. mxatvrul, dekoratiuli mominan-

qrebisaTvis ki iyeneben ferad da Zvirfas liTonebs 

– spilenZs, vercxls, oqros. minanqris SedgenilobaSi 

Sedis TiTqmis qimiuri elementebis perioduli si-

istemis elementebiT warmoqmnili naerTebi, xolo 

baziss warmoadgens sistema R2O – R2O3 - SiO2, sadac 
R2O ZiriTadad warmodgenilia Na2O-iT da K2O-iT. 
R2O3 warmodgenilia ZiriTadad Al2O3-iT da B2O3-
iT. aRniSnuli oqsidebi ganapirobeben minisebri 

struqturis Camoyalibebas, xolo danarCeni damxmare 

nedleulTa jgufi minanqars aniWeben sxvadasxva te-

qnologiur an fizikur-qimiur Tvisebebs.

minanqari gamoiyeneba rogorc antikoroziuli 

masala, liTonis sxvadasxva agresiuli reagentebis 

(wyali, sineste, mJaveebi, tuteebi, namwvi airebi da 

sxva) moqmedebisagan dasacavad. Aamdenad, igi unda 

iyos qimiurad mdgradi da unda axasiaTebdes dekora-

tiulobac.

Wiqurebisa da minanqris damzadebis teqnolo-

giaSi did rols TamaSobs damJangvelebi, romelTa 

daniSnulebaa kazmSi Seyvanili polivalenturi el-

ementebis daJangvis xarisxis Secvla da maTi aRdge-

nis SesaZleblobis Semcireba an sruli gamoricxva. 

aseTi damJangvelTa ricxvs miekuTvneba manganumis 

dioqsidi (MnO2). misi, rogorc damJangvelis roli, 

gamoixateba Semdegi reaqciebiT:

manganumis dioqsidis daSlis Sedegad gar-

da Jangbadisa miiReba manganumis oqsidebi, Mn2O3, 

Mn3O4 romlebic minanqarSi Mn2+Mn4+O3 da 

Mn2+Mn4+O4 marilebis saxiT arsebobs da moqmedebs 

mis Seferilobaze. mniSvnelovania isic, rom man-

ganumis oqsidebi xels uwyobs minanqris liTonTan 

SeWidulobas da aqvs nakeTobisaTvis feris naxevar-

tonebis micemis unaric [9,10].

piroluziti (MnO2) warmoadgens bunebriv min-
erals, magram Seicavs bevr arasasurvel minarevebs. 

Aam TvalsazrisiT mniSvnelovania maRali sisufTavis 

eleqtrolizuri manganumis dioqsidis gamoyeneba 

Wiqurebis da minanqris warmoebaSi.

Cveni eqsperimentis pirobebSi wvrildispersiuli 

emd-is, rogorc damJangvelis gamoyeneba Wiqurebisa 

da minanqris nadnobebis miRebamde mimdinareobda 

20-1200 0C-is farglebSi. Ddnobis xangrZlivoba 

Seadgenda 2-4 saaTs. Kkazmis xarSvis temperatura 

damokidebulia minanqrisa da kazmis Sedgenilobaze 

da Seadgenda 1100-1400 0C. eqsperimentebiT dadge-
nili iqna, rom wvrildispersiuli emd-is optimal-

uri raodenoba Wiqurebis SemadgenlobaSi 0,5-3 %-ia, 

xolo minanqris SemadgenlobaSi – 0,1-5 %.

wvrildispersiuli emd-is gam-
oyeneba Termomedegi saRebavis 

SedgenilobaSi

manganumis dioqsidi farTod gamoiyeneba saReba-

vis Semdgeni komponentebis danamatebad [11].

Cvens mier, Termomedegi saRebavi wvrildisper-

siuli emd-is bazaze, damzadebuli iqna samurneo-

samrewvelo maRalkoroziuli agresiulobis garemo-

Si momuSave obieqtebis zedapiris dasacavad. emd-is 

nawilakebis zoma ar aRemateba 2-3 mkm-s, rac gana-

pirobebs dasafari obieqtis Rebvis maRal xarisxs 

da advilad daitaneba zedapirze garemomcveli aris 

+10-dan +40 0C-mde temperaturis intervalSi. miRe-

buli saRebavi xasiaTdeba TermomedegobiT 500 0C 
temperaturamde. Termomedegi saRebavis Semadgene-li 

komponentebia MnO2, grafiti, TuTiis oqsidi, eTilis 

spirti da eTilenglikoli.    miRebuli saRebavi  
qimiurad mdgradia sxvadasxva agresiuli reagen-

tebis wyali, sineste, mJaveebi, tuteebi, namwvi airebi, 

da sxvebis mimarT. gamoirCeva muqi feris ferTa gamiT, 

ferTa mdgradobiT, metaluri bzinvarebiT, xangrZli-

vi Senaxvis vadiT da damzadebis mcire danaxarjebiT, 

male Sreba. amgvarad, wvrildispersiuli emd-is baza-

ze damzadebuli Termomedegi saRebavi akmayofilebs 

maRal temperaturaze momuSave obieqtebis zedapiris 

koroziisagan dacvis yvela moTxovnas. 
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РОКВА Т.В., ЧАХУНАШВИЛИ Т.А., РОКВА Л.Т., 
ПАДЖИШВИЛИ М.В., ДЗАНАШВИЛИ Д.И.
ВОЗМОЖНЫЕ НАПРАВЛЕНИЯ 
ПРИМЕНЕНИЯ МЕЛКОДИСПЕРСНОГО 
ЭЛЕКТРОЛИТИЧЕСКОГО ДИОКСИДА 
МАРГАНЦА

В работе рассмотрена возможность замещения 
в положительном электроде гальванических 
элементов марганцево-цинковой системы 
крупнокристаллического электролитического диоксида 
марганца (ЭДМ) мелкокристаллическим ЭДМ с раз-
личным процентным содержанием. Установлена 
эффективность применения двухкомпонентного 
катализатора (гопкалита), изготовленного на базе ЭДМ, 
при содержании в воздухе монооксида углерода (СО) 
выше нормы. Установлены также оптимальные соста-
вы мелкокристаллического ЭДМ в глазури и эмалях. 
На базе мелкодисперсного ЭДМ изготовлена краска, 
термостойкая при температурах до 5000С.

ROKVA T.,  CHAKHUNASHVILI T.,  ROKVA L.,  
PAJISHVILI M.,  DZANASHVILI D.
POSSIBLE DIRECTIONS OF THE
 USE OF FINE DISPERSED 
ELECTROLYTICAL 
MANGANESE DIOXIDE

The paper considers the substitution possibility of a 
coarsely crystalline electrolytic manganese dioxide (EMD) 
in the positive electrode of galvanic cells of the manga-
nese-zinc system for a fi nely crystalline EMD with differ-
ent percentages. The effi ciency of the use of a dual catalyst 
(hopcalite), based on EMD, when carbon monoxide (CO) 
content in the air is above normal, is established. The op-
timal compositions of the fi nely crystalline EMD in glazes 
and enamels are established as well. On the basis of the fi ne 
EMD the paint, heat-resistant at temperatures up to 5000С, 
is produced. 

uak 539.371:539.374

akad. doqtori m. losaberiZe

perioduli normaluri datvirTviT gamowveuli drekad-plasti-
kuri naxevarsibrtyis SeSfoTeba

naSromSi analizur funqciaTa Teoriis naSromSi analizur funqciaTa Teoriis 

meTodebis gamoyenebiT ganxilulia naxevarsibrty-meTodebis gamoyenebiT ganxilulia naxevarsibrty-

is drekad-plastikuri wonasworoba. maSin, rode-is drekad-plastikuri wonasworoba. maSin, rode-

sac mis sazRvarze moqmedebs perioduli xasiaTis sac mis sazRvarze moqmedebs perioduli xasiaTis 

normaluri datvirTva, miRebulia Zabvis tenzoris normaluri datvirTva, miRebulia Zabvis tenzoris 

saangariSo formulebi, romlebic saSualebas iZleva saangariSo formulebi, romlebic saSualebas iZleva 

dadgenili iqnas maqsimalurad daZabuli wertilebi dadgenili iqnas maqsimalurad daZabuli wertilebi 

da ganisazRvros maqsimaluri deformacia, agreTve da ganisazRvros maqsimaluri deformacia, agreTve 

bzaris gavrcelebis traeqtoria araerTgvarovani Za-bzaris gavrcelebis traeqtoria araerTgvarovani Za-

bvebis velSi. SemoTavazebulia maTematikuri modeli, bvebis velSi. SemoTavazebulia maTematikuri modeli, 

romelic iZleva. drekad-plastikuri sxeulis saz-romelic iZleva. drekad-plastikuri sxeulis saz-

Rvarze mocemuli perioduli normaluri datvirTvis Rvarze mocemuli perioduli normaluri datvirTvis 

SemTxvevaSi Zabvis funqciis gamoTvlis saSualebas.SemTxvevaSi Zabvis funqciis gamoTvlis saSualebas.

sxvadasxva simtkicis sxeulebis rRvevis pro-

cesebis kanonzomierebis dadgenas da mis marTvas 

didi mniSvneloba eniWeba. praqtikuli saWiroebidan 

gamomdinare, zogjer uaRresad mniSvnelovania bzar-

is gavrcelebis procesis gaxangrZliveba, maSin, roca 

sxva SemTxvevaSi piriqiT, aucilebelia rRvevis gaad-

vilebis uzrunvelyofa. Cveulebriv pirobebSi rRve-

va damokidebulia mraval faqtorze, magram rRveva 

yovelTvis iwyeba maSin, rodesac sxeulis maqsimalu-

rad deformirebul wertilSi Zabva gadaaWarbebs 

wertilebs Soris SeWidulobis Zalebs.

Cven mier Seswavlia naxevarsibrtyis drekad-plas-

tikuri wonasworoba, rodesac mis sazRvarze moqme-

debs sinusoiduri kanoniT ganawilebuli normaluri 

datvirTva. sakiTxis Seswavla aqtualuria samTo 

manqanebis calkeuli detalebis cveTis gaangariSeb-

isas, agreTve, samTo samuSaoebis mimdinareobis dros 

qanSi aRZruli daZabuli mdgomareobis gamokvlevi-

sas. sxvadasxva saxis delokalizaciis da optimi-

ziciis amocanebis gadawyvetisas.

mxedvelobaSi miRebuli unda iqnes is faqti, rom 

qanis zedapirze datvirTvis zemoqmedeba qanis sisqis 

(z) zrdasTan erTad TandaTan sustdeba da bolos 

mTlianad qreba, amitom, sakmaod didi sisqeebisaT-

vis daZabulobis velze gavlenas axdens mxolod 

qanis zeda Sreebis wona. Sesabamisad, qanis zedapirze 

datvirTvis zemoqmedeba mniSvnelovania mcire sisqis 

(sxva zomebTan SedarebiT) mqone SrisaTvis. ase, rom 

garkveuli miaxloebiT SeiZleba CaiTvalos, rom qani 
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aris naxevarsibrtye. yovelive zemoT aRniSnulis 

gaTvaliswinebiT, mocemuli amocana maTematikurad 

ase Camoyalibdeba: mocemulia drekad-plastikuri 

naxevarsibrtye, romlis y=0 sazRvarze moqmedebs 

datvirTva

                                                    

 (1)

sadac  da  mocemuli mudmivebia (ix. nax. 1).

sxeulis drekad-plastikuri wonasworobis 

gansazRvrisaTvis Tavdapirveliad unda vipovoT misi 

drekadi wonasworoba da Semdeg, am amoxsnebze da 

plastikurobis pirobaze dayrdnobiT, unda ganvsaz-

TvroT Zabvis komponentebi drekadi deformaciis 

farglebs gareT (plastikurobis zonaSi). ganvix-

iloT naxevarsibrtyis drekadi deformacia. radgan 

igulisxmeba, rom adgili aqvs brtyel deformacias, 

SegviZlia Zabvis komponentebi gamovsaxoT eris Za-

bvis 
  

funqciis  saSualebiT Semdegnairad:

    (2)

TviT Zabvis funqcia akmayofilebs 

biharmoniul gantolebas

       (3)

Tu (2) tolobaSi gaviTvaliswinebT (1) sasazRvro 

pirobas, miviRebT:

                 (4)

maSasadame, unda vipovoT iseTi   funqcia, 

romelic akmayofilebs (3) diferencialur gantole-

bas da (4) sasazRvro pirobas.

biharmoniuli gantolebis perioduli amoxsna 

warmovadginoT Semdegi saxiT

nax. 1.nax. 1.  sazRvarze moqmedi perioduli normaluri datvirTva sazRvarze moqmedi perioduli normaluri datvirTva

                 (5)

Tu ukanasknel gamosaxulebas CavsvamT (2) 

formulaSi, miviRebT Zabvis komponentebis 

gamosaxulebebs:

                  

 (6)

mas Semdeg rac miRebulia (6) gantolebebi, Sei-

Zleba aRiweros deformacia plastikurobis zona-

Si. gaviTvaliswinoT, rom plastikuri deformaciis 

zonaSi sxeulis moculoba TiTqmis ar icvleba da 

vigulisxmoT, rom adgili aqvs idealur plasti-

kurobas. plastikurobis koeficientisaTvis gveqneba 

gamosaxuleba

             (7)

sadac - denadobis zRvaria. TviT normalur da 

mxeb Zabvebs Soris damokidebulebas aqvs Semdegi 

saxe

                       (8)

xolo 
  

- is gansazRvrisaTvis gveqneba Semdegi 

diferencialuri gantoleba
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(9)

miRebuli gamosaxulebebi saSualebas iZleva: 

- dadgindes sxeulis maqsimalurad daZabuli 

wertilebi da ganisazRvros maqsimaluri 

deformaciebi;

- vipovoT bzaris gavrcelebis traeqtoria 

araerTgvarovani Zabvis velSi.

literatura

1. Безухов Н.И. Теория упругости и пластич-
ности. Издательство научно-технической 
литературы, Москва, 1953. 537 с.

2. Малинин И.Н. Прикладная теория пластич-
ности и ползучести. Учебник для студентов 
вузов. «Машиностроение», Москва, 1975. 400 с.

3. Черепанов Г.П., Ершов Л.В. Механика разру-
шения. «Машиностроение», Москва, 1977. 872 с.

LOSABERIDZE M.
DISTURBANCE OF AN
 ELASTIC-PLASTIC HALF-PLANE 
CAUSED BY THE PERIODIC 
NORMAL LOAD

The article considers elastic-plastic equilibrium 
of a half-plane using methods of the theory of analytic 
functions. While on its boundary acts the normal 
periodic load, the calculation formulas of a stress tensor 
are obtained, which permits identification of maximal 
stressed points and definition of the maximum 
strain, as well as the trajectory of crack propagation 
in inhomogeneous stress field. There is proposed 
mathematical model, which permits calculation of a 
stress function on the boundary of elastic-plastic body 
in case of the specified periodic load.

ЛОСАБЕРИДЗЕ М.В.
ВОЗМУЩЕНИЕ УПРУГОПЛАСТИЧЕСКОЙ 
ПОЛУПЛОСКОСТИ, ВЫЗВАННОЕ 
ПЕРИОДИЧЕСКОЙ НОРМАЛЬНОЙ 
НАГРУЗКОЙ

В работе рассматривается упругопластическое 
равновесие полуплоскости с использованием 
методов теории аналитических функций. Когда на 
ее границе действует нормальная периодическая 
нагрузка, получены формулы расчета тензора 
напряжения, которые позволяют установить 
максимально напряженные точки и определить 
максимальную деформацию, а также траекторию 
распространения трещины в поле неоднородных 
напряжений. Предложена математическая мо-
дель, которая позволяет вычислить функцию 
напряжения на границе упругопластического тела 
в случае заданной периодической нагрузки.
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perspeqtiuli aluviuri geostruqturis SerCevis kriteriumebi 
ariduli zonis urbanuli teritoriebis sasmeli wyliT wyal-
momaragebisaTvis

statiaSi warmodgenilia da gaanalizebulia statiaSi warmodgenilia da gaanalizebulia 

is ZiriTadi kriteriumebi, romlebic aucilebelia is ZiriTadi kriteriumebi, romlebic aucilebelia 

ariduli zonis urbanuli teritoriebis sasmeli wy-ariduli zonis urbanuli teritoriebis sasmeli wy-

liT momaragebisaTvis. Tavis mxriv es kriteriumebi liT momaragebisaTvis. Tavis mxriv es kriteriumebi 

ganisazRvreba im saprognozo niSnebis safuZvelze, ganisazRvreba im saprognozo niSnebis safuZvelze, 

romelTa SerCeva damokidebulia proeqtiT dasaxuli romelTa SerCeva damokidebulia proeqtiT dasaxuli 

konkretuli amocanebis SesrulebisaTvis. magaliTad, konkretuli amocanebis SesrulebisaTvis. magaliTad, 

rodesac hidroenergetikuli,  hidromelioraciuli, rodesac hidroenergetikuli,  hidromelioraciuli, 

teritoriebis urbanuli aTvisebis, sarkinigzo gvira-teritoriebis urbanuli aTvisebis, sarkinigzo gvira-

bebisa da saavtomobilo gzebis gayvanis, maRali Zabvis bebisa da saavtomobilo gzebis gayvanis, maRali Zabvis 

eleqtrogadacemi xazebis mowyobis Tu ferdobuli eleqtrogadacemi xazebis mowyobis Tu ferdobuli 

procesebis harmonizaciis da sxva tipis daproeqte-procesebis harmonizaciis da sxva tipis daproeqte-

ba–mSeneblobisaTvis erTmaneTisagan gansxvavebuli ba–mSeneblobisaTvis erTmaneTisagan gansxvavebuli 

saprognozo niSnebis SerCevaa saWiro. saprognozo saprognozo niSnebis SerCevaa saWiro. saprognozo 

niSnebis mxolod detaluri, mravalmxrivi analizis niSnebis mxolod detaluri, mravalmxrivi analizis 

safuZvelze ganxilva ganapirobebs mosalodneli safuZvelze ganxilva ganapirobebs mosalodneli 

negatiuri procesebis Camoyalibeba–ganviTarebis negatiuri procesebis Camoyalibeba–ganviTarebis 

gaTvaliswinebasa da Sefasebas, rac safuZvels uqmnis gaTvaliswinebasa da Sefasebas, rac safuZvels uqmnis 

damcavi RonisZiebebis maRalkvalificiur SerCevas. damcavi RonisZiebebis maRalkvalificiur SerCevas. 

es ki obieqtis mdgradobis da saimedo eqsplua-es ki obieqtis mdgradobis da saimedo eqsplua-

taciis safuZvels warmoadgens. Cvens SemTxvevaSi taciis safuZvels warmoadgens. Cvens SemTxvevaSi 

ganvixilavT saqarTvelos naoWa mTiani regionebis ganvixilavT saqarTvelos naoWa mTiani regionebis 

ariduli klimaturi zonis perspeqtiuli aluviuri ariduli klimaturi zonis perspeqtiuli aluviuri 

geostruqturis SerCevis meTods, romelic saprog-geostruqturis SerCevis meTods, romelic saprog-

nozo niSnebis gaTvaliswinebis safuZvels emyareba.nozo niSnebis gaTvaliswinebis safuZvels emyareba.

samuSao Sesrulebulia SoTa rusTavelis erovnu-samuSao Sesrulebulia SoTa rusTavelis erovnu-

li samecniero fondis sagranto proeqtis li samecniero fondis sagranto proeqtis #2 

AR/14713-103/14 finansuri mxardaWeriT.finansuri mxardaWeriT.

winamdebare statia Sedgenilia SoTa rusTave-

lis saxelmwifo grantis `axali energodamzogi 

teqnologiis SemuSaveba saqarTvelos  mTiani re-

gionebis ariduli zonis urbanuli teritoriebis 

sasmeli wyliT momaragebis problemebis gadawyvetis 

mizniT” I da me-II tranSis damuSavebis  periodSi, 

romelic moicavs: savele geologiuri, geomorfolo-
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giuri, hidrogeologiuri, sainJinro-geologiuri, 

agreTve gruntebis laboratoriuli (granulome-

truli Sedgenilobis,  fizikuri Tvisebebis, simt-

kicisa da filtraciuli maxasiaTeblebis), biolo-

giuri, wylis qimiuri da fizikuri Tvisebebis kv-

levebis Sedegebs.

qvemoT mocemulia is saprognozo niSnebi da pi-

robebi, romelTa kvlevebis fonze mimdinareobda per-

speqtiuli ubnis SerCeva.

 saqarTvelos ariduli klimaturi zonis mTiani 

regionebis sasmeli wyliT momaragebis mizniT alu-

viuri geostruqturis SerCevis saprognozo niSnebi 

moicaven:

1. geomorfologiuri pirobebi.
aluviuri geostruqturis 

absoluturi niSnulis gansazRvra:
a) SerCeuli aluviuri genezisis geostruqtura 

(kalapoti, terasebi) unda ganapirobebdes sasmeli 

wylis TviTdeniT miwodebas milebis saSualebiT 

im nagebobebamde, sadac xorcieldeba maTi dawmenda-

gasufTaveba mdinareuli natanisagan, daqlorva da 

rezervuarebSi miwodeba; 

b) calkeul monakveTebze xeobis fskeri gaga-

nierebuli unda iyos da sasurvelia Walis terasis 

ganivi kveTi 70-200 metrs aRematebodes.

2. geologiuri pirobebi.

aluviuri geostruqturis 
geologiuri pirobebi unda 

akmayofilebdes Semdeg 
moTxovnilebebs:

a) produqtiuli fena (Sre), sadac mimdinareobs 

filtratebis akumulireba, agebuli unda iqnas Seuka-

vSirebeli (qviSa, qviSnari, da sxva) Sevsebuli kaWar-

kenWnar-xreSovani (lodnar-RorRnar-xvinWovani) an 

sxva saxis maRali filtraciis mqone gruntebisgan;

b) aluviuri genezisis geostruqturis sagebSi 

gavrcelebuli wyalgaumtari (Tixa, Tixnari, qviSaqve-

bi, mergelebi, kirqvebi an sxva) sustad danapra-

lianebuli kldovani qanebi, raTa Seiqmnas kalapo-

tqveSa rezervuarSi wylis akumulirebis saSualeba.

Tixovani gruntebis daZieba 
wyalgaumtari kalapotqveSa 

diafragmis mosawyobad. 

kalapotqveSa Tixovani gruntebis Sesaswavlad 

unda ganxorcieldes maTi granulometriuli 

Semadgenlobis, fizikuri Tvisebebis, simtkicis da 

deformaciis maxasiaTeblebis Seswavla, optimaluri 

tenianobis da maqsimaluri simkvrivis dadgena, xolo 

Semdgom am pirobebSi fardobiTi deformaciis  ,  

konsolidaciis koeficientis   sm2/kg, kompresiuli, 

saerTo da mk koeficientis gaTvaliswinebiT de-

formaciis modulebis E
lab

, E0 da Emk dadgena, Sinagani 

xaxunis kuTxisa da SeWidulobis normatiuli da 

saangariSo sidideebis gansazRvra variaciuli 

statistikis meTodebiT eqsperimentuli sidideebis 

damuSavebis gziT. kalapotqveSa diafragmis filtra-

ciis koeficientis gansazRvra xorcieldeba labo-

ratoriulad, dawnexis maRali gradientis pirobebSi. 

karieris mowyoba Tixovani gruntebisaTvis sasurve-

lia ganxorcieldes SerCeuli ubnis qveda biefSi an 

misgan mniSvnelovani dacilebiT. Tixovani gruntebis 

karieris funqcionireba daculi unda iqnas fardo-

buli negatiuro procesebis Casaxva-ganviTarebisgan.

3. hidrogeologiuri pirobebi.
geostruqturis hidrogeologiuri pirobebi unda 

ganapirobebdes masSi filtraciuli nakadebis (fil-

tratebis) arsebobas. sasurvelia, rom maTi kvebis 

wyaro, garda zedapiruli gaJonvebisa, moicavdes xeo-

bis ferdobebidan Camonaden wyaroebs.

4. hidrologiuri pirobebi.
  mdinareuli (xevis) Camonadeni unda warmoadgendes 

aluviuri geostruqturis filtratebis kvebis 

ZiriTad wyaros.

5. klimaturi pirobebi.
klimaturi pirobebi da atmosferuli naleqebi 

mniSvnelovanwilad gansazRvravs mdinaris (xevis) 

zedapirduli Camonadenis masStabebs, ganapirobebs 

gazafxul-Semodgomis wyalsiuxvesa da zafxul-

zamTris wyalsimciris periodebs. amitom 

wyalsiuxvis periodSi filtratebis akumulacia 

unda xorcieldebodes geostruqturis kalapotqveSa 

sivrceSi Tixis wyalgaumtari diafragmis saSualebiT. 

maTi moxmarebis regulireba wyalsimciris periodSi 

sasmeli wyalmomaragebis ZiriTad amocanas 

warmoadgens.

6. stiqiuri movlenebi.
a) Rvarcofuli movlenebisa) Rvarcofuli movlenebis saprognozo niSnebis 

Seswavla da maTi gamovlinebis kanonzomierebis dad-

gena warmoadgens erT-erT yvelaze Znelad prog-

nozirebad problemas, gansakuTrebiT iseT xevebsa da 

mdinareebze, sadac zedapirul Camonadenze mraval-

wliani dakvirveba ar mimdinareobs;

b) saxifaTo ferdobuli procesebi. b) saxifaTo ferdobuli procesebi. SerCeuli 

geostruqturis zeda biefSi mdinaris “V”-sebri 
formis xeobis ferdobebze ar unda fiqsirdebodes 

mewyeruli, eroziurli, Camongreva-Camozvavebis an 

kldovani qanebis dacurebis, an sxva negatiuri pro-

cesebis ganviTarebis kerebi. aseTi kerebi ganapiro-

beben uaryofiT, negatiur procesebs, xifaTs uqmnian 

ferdobis mdgradobas, xels uwyoben rogorc alu-

viuri geostruqturis, ise Camoyalibebuli kalapo-

tzeda terasebis garecxvas. aseT SemTxvevaSi dacvis 

saSualebas warmoadgens Camorecxil an Camoqceul 

ferdobebze fito damcavi, baraJirebis, terasirebis 

an sxva tipis damcavi RonisZiebebis ganxorcieleba. 

aluviuri geostruqturis moculoba 
da wyaltevadoba.

aluviuri geostruqturis SerCevisas 

didi yuradReba unda mieqces geostruqturis 
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wyaltevadobis dadgenas. TviT geostruqturis 

moculoba Vm3 ganisazRvreba damokidebulebiT

 ,                                              1)

sadac   da  – geostruqturis sigane da sigrZe, m;  

 –produqtiuli masis sisqe, wyalgaumtari Tixis 

sagebidan aluvionSi miwisqveSa wylebis zedapiramde, 

m. 

geostruqturis wyaltevadoba ganisazRvreba 

damokidebulebiT

  .       
(2)

8. wylis xarisxi.
mniSvnelovania, rogorc zedapiruli mdinareuli 

Camonadenis, ise filtratebis qimiuri Sedgeniloba 

da fizikuri Tvisebebi, agreTve sanitaruli xarisxi 

akmayofilebdes sasmeli wyalsargeblobisaTvis 

aucilebel normebs.  

damcavi RonisZiebebidamcavi RonisZiebebi.. aluviuri geostruqturis 

mosalodneli biologiuri, qimiuri an sxva saxis 

dabinZurebis kerebidan acilebis mizniT, geostruq-

turis SerCeuli ubani dacilebuli unda iqnas me-

saqonleobis, mefrinveleobis, meRoreobis fermebidan, 

cxvris sadgomebidan, nagavsayrelebidan an sxva saxis 

dabinZurebis kerebidan, nitratebis, pesticidebis, sa-

sawyobe Senobebidan, dasaxlebuli punqtebidan da a.S.

 aseTi prognozuli niSnebi sasmeli wyalmo-

maragebisaTvis mTiani regionebis cvladi xarjis 

Camonadenis mqone aluviuri genezisis geologiuri 

struqturebis filtratebidan warmodgenilia blok-

diagramaze (ix. nax. 1).

nax. I. saqarTvelos ariduli klimaturi zonis mTiani regionebis perspeq-nax. I. saqarTvelos ariduli klimaturi zonis mTiani regionebis perspeq-

       tiuli geostruqturis SerCeva sasmeli wyliT wyalmomaragebis miz-       tiuli geostruqturis SerCeva sasmeli wyliT wyalmomaragebis miz-

        niT (saprognozo niSnebis SerCevis blok-diagrama)        niT (saprognozo niSnebis SerCevis blok-diagrama)

 saprognozo niSnebis kvalifikaciuri da detaluri 

SerCeva warmoadgens adamianis sainJinro azrovnebis 

im mTavar kriteriums, romelic safuZvlad edeba 21-e 

saukunis nebismieri maStabis (maT Soris didi teri-

toriuli an planetaruli) bunebriv teqnogenuri 

komleqsebis Seqmnas. cxadia saprognozo niSnebis 

SerCeva gansxvavebiT unda ganxorcieldes btk dan-

iSnulebidan gamomdinare (energetikuli mSenebloba, 
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hidromelioraciuli mSenebloba, gvirabebis, urban-

izaciuli da a.S.).

 TiToeuli maTganisaTvis saprognozo niSnebis 

SerCeva gansaxvavebulia funqciuri moTxovnilebidan 

gamomdinare pirobebis safuZvelze SesarCevad.
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TEVZADZE T., OMSARASHVILI C., 
LORTKIPANISZE PH., VAZAGASHVILI Z.
CRITERIA OF SELECTION OF 
PERSPECTIVE ALLUVIAL GEOLOGICAL 
STUCTURE FOR SUPPLY OF URBAN 
TERRITORIES OF ARID ZONE WITH 
DRINKING WATER

The main criteria which are necessary for supplying 
urban territories of an arid zone with drinking water are 
represented and analyzed in the article.  These criteria, 
on their side, are defi ned on the basis of the forecasting 
marks the selection of which depends on implementation 
of the certain tasks set under the project. For example, it is 
necessary to select different marks for hydropower, hydro 
amelioration, urban development of territories, building 
railway tunnels and roads, arragning high-voltage power 
transmission line, harmonizing slope-related processes and 
designing-constructing other type projects. Only discussion 
of the forecasting marks on the basis of a detailed, 
multilateral analysis stipulates envisaging and evaluating 
formation and development of anticipating negative 
processes which lays the foundation to high-qualifi cation 
selection of protective measures; this presents the basis of 
the stability and reliable operation of the object. In our case, 
the method of selection of a prospective alluvial geological 
structure in the arid climate zone of the folded mountainous 
region in Georgia is discussed. This method is based on 
considering the forecasting marks. 

ТЕВЗАДЗЕ Т.В.,  ОМСАРАШВИЛИ Г.Г.,  
ЛОРТКИПАНИДЗЕ Ф.Н.,  ВАРАЗАШВИЛИ  З.Н.
КРИТЕРИИ ОТБОРА ПЕРСПЕКТИВНЫХ  
АЛЛЮВИАЛЬНЫХ ГЕОСТРУКТУР 
АРИДНОЙ ЗОНЫ  ДЛЯ ПИТЬЕВОГО 
ВОДОСНАБЖЕНИЯ ГОРОДСКИХ 
РАЙОНОВ.
 

В статье представлены и проанализированы 
основные критерии, которые необходимы для 
питьевого водоснабжения аридных зон городских 
территорий. В свою очередь эти критерии определены 
на основании прогнозных признаков, выбор которых 
зависит от набора конкретных задач  для осуществления 
проекта. Например, для гидроэнергетического, 
гидромелиоративного строительства, для урбанизации 
территорий, для строительства железнодорожных 
туннелей и автомобильных дорог, для прокладки 
высоковольтных линий электропередач, а также 
для гармонизации склоновых процессов и других 
видов проектирования и строительства нужен выбор 
отличных друг от друга прогнозных признаков. 
Только обсуждение детального, всестороннего анализа 
прогнозных признаков предполагает учет и оценку 
процессов формирования и развития ожидаемых 
негативных процессов, что является основой для 
выбора высококачественных защитных мер. Это 
дает  объекту стабильность и надежность. В нашем 
случае рассматривается  метод выбора перспективных 
аллювиальных геоструктур  аридной климатической 
зоны горно-складчатых регионов Грузии, который 
основан на учете прогрозных признаков
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uak 669.18.543.27

doqtoranti  i. SvangiraZe, pedagogikis mecn. doqtori m. CxartiS-
vili

sasoflo-sameurneo kulturebis mavneblebTan brZolis 
Tanamedrove saSualebebi

naSromSi ganxilulia sasoflo-sameurneo kul-naSromSi ganxilulia sasoflo-sameurneo kul-

turebis mavnebeli daavadebebis winaaRmdeg gamoy-turebis mavnebeli daavadebebis winaaRmdeg gamoy-

enebuli Tanamedrove pesticidebi. Tanamedrove pi-enebuli Tanamedrove pesticidebi. Tanamedrove pi-

robebSi ekologiis erT-erT amocanas warmoadgens robebSi ekologiis erT-erT amocanas warmoadgens 

sasoflo-sameurneo daniSnulebis mqone qimikatebis sasoflo-sameurneo daniSnulebis mqone qimikatebis 

gamoyenebasTan dakavSirebuli safrTxis analizi da gamoyenebasTan dakavSirebuli safrTxis analizi da 

prevenciuli RonisZiebebis SemuSaveba. zogierTi pes-prevenciuli RonisZiebebis SemuSaveba. zogierTi pes-

ticidi miznobrivi daniSnulebis garda mravalmxriv ticidi miznobrivi daniSnulebis garda mravalmxriv 

negatiur gavlenas axdens biosferoze: monawileobs negatiur gavlenas axdens biosferoze: monawileobs 

nivTierebaTa wrebrunvaSi, aferxebs cocxali or-nivTierebaTa wrebrunvaSi, aferxebs cocxali or-

ganizmebis sicocxlisunarianobas, iwvevs garemos ganizmebis sicocxlisunarianobas, iwvevs garemos 

dabinZurebas. TiToeuli Sxamqimikatis gamoyeneba dabinZurebas. TiToeuli Sxamqimikatis gamoyeneba 

moiTxovs saTanado codnas, raTa is iyos efeqturi moiTxovs saTanado codnas, raTa is iyos efeqturi 

mavnebel daavadebaTa winaaRmdeg brZolaSi, ar moxdes mavnebel daavadebaTa winaaRmdeg brZolaSi, ar moxdes 

produqtSi maTi dagroveba, ar miayenos ziani adgil-produqtSi maTi dagroveba, ar miayenos ziani adgil-

obriv ekosistemebs, Sinauri pirutyvisa da adamianis obriv ekosistemebs, Sinauri pirutyvisa da adamianis 

janmrTelobas.janmrTelobas.

yovelwliurad sakvebi produqtebis  msoflio 

maragis TiTqmis 1/2 mravalricxovani mavnebeli 

mwerebis, tkipebis, mRrRnelebis da sxva mizeziT 

ispoba an ziandeba [2]. sasoflo-sameurneo kul-

turebis mavnebeli daavadebebisagan integrirebuli 

dacvis sistemaSi umTavresia qimiuri saSualebebis 

– pesticidebis gamoyeneba. qimiuri naerTebis gamoy-

enebas mavnebelTa winaaRmdeg didi xnis istoria aqvs. 

ramdenime saukunis win daiwyo pesticidebis gamoy-

eneba soflis meurneobaSi, maSindeli asortimenti 

araorganuli nivTierebebiT Semoifargleboda (go-

girdi, spilenZi, dariSxani, vercxliswylis Semcveli 

preparatebi da sxva). XX saukuneSi ki mcenareTa 

mavneblebisagan dasacavad daiwyo brZolis axali 

era. araorganuli warmoSobis pesticidebi Seicvala 

efeqturi sinTezur-organuli (qlororganuli, fos-

fororganuli,  da sxva) naerTebiT [2]. Tavdapirvelad 

pesticidebis gamoyeneba gansakuTrebiT efeqturi aR-

moCnda jandacvasa da soflis meurneobaSi. pesti-

cidebis gamoyenebiT gadarCa milionobiT adamianis 

sicocxle iseTi daavadebebisagan, rogoricaa malaria, 

yviTeli cieb-cxeleba da tifi. pesticidebma ga-

datrialeba moaxdina soflis meurneobaSi, Semcirda 

produqciis TviTRirebuleba, mosavlis danakargebi 

minimumamde Semcirda. pesticidebma dadebiTi roli 

Seasrula sxvadasxva mavneblis winaaRmdeg brZolaSi. 

ukanasknel wlebSi naTeli gaxda zogierTi pesti-

cidis mravalmxrivi uaryofiTi zegavlena cocxal 

organizmebsa da garemoze. dRis wesrigSi dadga 

qimikatebis gamoyenebasTan dakavSirebuli safrTxis 

analizi da prevenciuli RonisZiebebis SemuSaveba. 

Tanamedrove pesticidebi, maTi moqmedebis saSiSroe-

bis Tavidan asacileblad, unda akmayofilebdes Semdeg 

ekologiur moTxovnebs: a) dabali mwvave toqsiuroba 

cocxali organizmebisadmi; b) uaryofiTi efeqtis 

arqona; g) dabali persistentoba [1]. 

fungicidebi (mcenareTa sokovani fungicidebi (mcenareTa sokovani 
daavadebebis sawinaaRmdego daavadebebis sawinaaRmdego 

saSualebebi)saSualebebi)

Tanamedrove efeqturi fungicidebi maRalsel-

eqciuri naerTebia. isini warmoadgenen samkurnalo 

saSualebas mcenareTa paTogenebis winaaRmdeg da 

iwveven maTi dacvis meqanizmis stimulirebas. fun-

gicidi sam mTavar klasad iyofa. pirvel klasSi 

Sedis araorganuli naerTebi (gogirdi, spilenZi, ver-

cxliswyali), romlebic dResdReobiT Secvlilia 

sxva preparatebiT, magram zogierT SemTxvevaSi 

mainc gamoiyeneba. meore klasSi Semavali organuli 

naerTebi (marilebi, ditiokarbaminis mJaveebi) araor-

ganul fungicidebTan SedarebiT ufro efeqturia. 

mcenareTa dacvis kuTxiT mesame tipis fungicidebs 

sistemuri moqmedeba axasiaTebT. sistemuri fungi-

cidebis ZiriTadi momxmarebelia evropa [3]. sistem-

uri fungicidebidan farTo gamoyeneba aqvs benzimid-

azols, imidazolsa da triazols. es ukanaskneli 

gansakuTrebiT efeqturia marcvleuli kulturebis 

sokovani daavadebis winaaRmdeg, xels uwyobs am 

kulturebis mosavlianobis zrdas da amave dros 

icavs maT mikotoqsinebisagan, romlebic momwamlavi 

da karcenogenuri TvisebebiT xasiaTdebian. mcenareTa 

sokovani daavadebis winaaRmdeg saukeTesoa benzo-

midazolisgan warmoebuli sistemuri fungicidebi, 

romelTagan yvelaze metad gavrcelebuli naerTebia: 

benomili, karbendamizi da Tiabendazoli, romelTac 

fungiciduri moqmedebis farTo speqtri axasiaTebT. 

zemoxsenebuli fungicidebis paralelurad farTo 

moxmareba hpova karbonmJavis analidma kartofilisa 

da pomidvris fitoptopozisagan dasacavad. efeq-

turobiT gamoirCeva mcenareTa Teslis Sesawamli, 

strobilurinis Semcveli orkomponentiani fungici-

di, romelsac gaaCnia: damcavi, samkurnalo-profilaq-

tikuri da damatebiTi mosavlis miRebis unari. amave 

dros sistemur fungicidebidan mcenareTa sokovani 
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parazitebis winaaRmdeg gamoiyeneba: furani, morfili-

ni, pirimidini da aminebi. soflis meurneobaSi siste-

mur fungicidebTan erTad xdeba arasistemuri fun-

gicidebis gamoyeneba. mcenareTa praqtikul dacvaSi 

saWiroa fungiciduri moqmedebis farTo speqtris 

mqone naerTebis Seqmna. Tanamedrove pirobebSi, ekolo-

giuri moTxovnebis gamkacrebis Sesabamisad, saWiro 

gaxda iseTi sasoflo-sameurneo daniSnulebis mqone 

pesticidebis gamoyeneba, romlebic gaanadgurebs mx-

olod samizne organizms, iqneba iafi, moxmareba ki 

martivi, ar moaxdens toqsiur gavlenas adamiansa da 

Sinaur cxovelebze, ar daabinZurebs garemos. 

inseqticidebi (mavne mwerebis inseqticidebi (mavne mwerebis 
sawinaaRmdego saSualebebi).sawinaaRmdego saSualebebi).

inseqticidebi garTod gamoiyeneboda ro-

gorc soflis meurneobaSi, ise yofa-cxovrebaSi. 

Qqlororganulma inseqticidebma Tavis droze dadeb-

iTi roli Seasrula sxvadasxva mavneblis winaaRmdeg 

brZolaSi, magram am naerTebis gamoyenebam garkveu-

li problemebi warmoqmna, rac dakavSirebuli iyo 

qlororganuli inseqticidebis cocxal organizmze 

uaryofiT zemoqmedebasa da garemos dabinZurebasTan. 

Qqlororganul naerTebs axasiaTebdaT: maRali to-

qsikuroba, gaZlierebuli mdgradoba daSlis mimarT 

da biokumukaciis unari. yovelive aman ganapiroba 

qlororganuli inseqticidebis: ddt-s, dodlri-

nis, aldrinis, qlordanis, endrinis, heptaqloris, 

Toqsafenis da mireqsis gamoyenebis Semcireba [1]. 

erT-erTi farTod gamoyenebuli qlororganuli in-

seqtici iyo ddt. Mmisi gamoyenebiT kacobriobam daa-

marcxa malaria, yviTeli Wiri da tifis epidemia. 

msoflios jandacvis organizaciis monacemebiT meo-

re msoflio omis wlebSi ddt-m daavadebisagan ixsna 

100 milioni adamiani,, sikvdilisagan ki 15 milioni 

[3]. Tavdapirvelad fiqrobdnen, rom es naerTi ar 

gamoiwvevda uaryofiT efeqts adamianebsa da Sinaur 

cxovelebSi. magram SemdegSi gamovlinda am prepara-

tis gamoyenebis Zalian mZime ekologiuri Sedegebi. 

garemosa da janmrTelobaze misi damRupveli mo-

qmedebis gasacnobiereblad kacobriobas 50 welze 

meti dasWirda. ddt-s gamoyeneba aSS-sa da evro-

pis mraval qveyanaSi akrZalulia, aziasa da afrikis 

zogierT qveyanaSi ki SezRuduli. miuxedavad amisa, 

igi kvlav gvxvdeba kvebis produqtebsa da gare-

moSi. gasuli  saukunis 80-iani wlebidan praqtikaSi 

farTod Semovida inseqticidebis axali jgufi –

sinTezuri piretroidebi. sinTezuri piretroidebis 

warmoeba rTulia, magram xasiaTdeba efeqturobiTa 

da dabali toqsikurobiT. sinTezuri piretroidebi-

dan aRsaniSnavia diftorbenzolis SardmJava. es niv-

Tiereba aferxebs mweris rqovani garsis warmoqmnas 

da iwvevs mis sikvdils, igi usafrTxoa adamianisa da 

xerxemliani cxovelebisaTvis. am qimikatis xarjvis 

norma daaxloebiT 100 gramia heqtarze. praqtikaSi 

farTo gamoyeneba hpova piretroiduli preparatebi-

dan deltamertinma (decisma), romelic swrafad mo-

qmedebs  mavne mweris nervul sistemaze da warmoad-

gens erTgvar revolucias mavne mwerebTan brZolaSi. 

misi xarjvis norma daaxloebiT 100 gramia. bolo 

wlebSi aqtiurad gamoiyeneba inseqticidi ivermeki, 

romlebic miRebulia mikrobiologiuri sinTezis 

Sedegad cocxali organizmebidan. ivermeki aqtiurad 

gamoiyeneba mcenareTa da Sinauri cxovelTa rogorc 

Sinagani, ise garegani parazitebis winaaRmdeg. am qimi-

katis xarjvis norma daaxloebiT 10 gramia heqtarze. 

aRsaniSnavia isic, rom mimdinareobs kvlevebi axali 

efeqturi inseqticidebis misaRebad.

herbicidi (sarevela mcenareebis herbicidi (sarevela mcenareebis 
sawinaaRmdego saSualeba).sawinaaRmdego saSualeba).

XX saukunis meore naxevridan soflis meurneo-

baSi gamoiyeneba sistemuri moqmedebis herbicidi di-

meTilaminis marili, romelic aferxebs simindisa da 

xorblis kulturebis farTofoTlovani sarevelebis 

gavrcelebas. SemdgomSi soflis meurneobisaTvis 

Seiqmna ferbicidebis farTo nakrebi, romelic gamoy-

enebuli iyo ara mxolod romelime erTi garkveuli 

saxeobis sarevelas, aramed erTwlovani da mravlw-

lovani sarevela marcvlovnebis ganadgurebisaTvis. 

perspeqtiuli gaxda seleqciuri herbicidis dimeTi-

laminis marilisa da misi analogiebis Canacvleba 

sulfonilSardovanaTi. sulfonilSardovanas metab-

olizmze dakvirvebam aCvena, rom igi nakleb toqsi-

kur gavlenas axdens garemoze vidre, dimeTilami-

nis  marili da misi analogiebi [3]. Amave dros igi 

ufro efeqturia, ara mxolod marcvlovani kul-

turebisa, aramed simindis, selis da soias sarevela 

mcenareebisagan dasacavad.  am ukanasknelis warmoeba 

ZviradRirebulia, maTi xarjvis norma 10-50 gramia 

heqtarze. aRsaniSnavia isic, rom herbicidis jgufis 

qimikatebidan Semcirda: triazinis, aminomJavis, sima-

zinisa, atrazinis, Sardovanas nawarmebis gamoyeneba, 

radgan maTi sistematuri moxmareba xels uwyobs am 

herbicidebis dagrovebas garemoSi. magram amave dros 

gaizarda difenilis eTeris, sulfonilSardovnasa da 

fosfororganuli naerTebis (glifosatisa da gli-

fosinatis) moxmareba. herbicidebidan perspeqtiulia 

difenilis eTeris gamoyeneba, romlis warmoeba nak-

leb danaxarjebs moiTxovs, preparati ki efeqturia 

zogierTi bostneulisa da teqnikuri kulturebis 

sarevela mcenareebis winaaRmdeg sabrZolvelad. 

gaizarda sulfonilSardovanas moxmareba. amJamad 

sulfonilSardovanas klasis 15 preparati iwarmoe-

ba, maTi warmoeba ZviradRirebulia, xarjvis norma ki 

daaxloebiT 10-30 grami heqtarze. aRsaniSnavia isic, 
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rom naklebad fiqsirdeba herbicidebis sxvadasxva 

klasis warmomadgenlebis dagroveba garemoSi. 
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ШВАНГИРАДЗЕ И. Г, ЧХАРТИШВИЛИ М. М. 
СОВРЕМЕННЫЕ СРЕДСТВА 
БОРЬБЫ С ВРЕДИТЕЛЯМИ В 
СЕЛЬСКОХОЗЯЙСТВЕННЫХ КУЛЬТУРАХ 

В труде рассмотрены современные пестициды, 
которые используются для борьбы с вредителя-
ми и болезнями сельскохозяственных культур. В 
современных условиях, одной из задач экологии 
являются исследования, связанные с использова-
нием сельскохозяйственных химикатов и разра-
ботка превентивных мер. Некоторые пестициды 
негативно влияют на биосферу, участвуют в круго-
вороте веществ и пищевой цепи. Они вызывают 
загрязнение окружающей среды. Использование 
любого ядохимиката требует детального изучния, 
чтобы в дальнейшем исключить накопление вред-
ных веществ в продуктах, не нанести вред местной 
экосистеме, домашним животным и здоровью че-
ловека, а только бороться с вредителями и болез-
нями в сельскохозяйственных культурах. 

SHVANGIRADZE 1., CHKHARTISHVILI М. 
МОDERN FACILITIES AGAINST 
AGRICULTURAL ADVERSE EFFECTS 

The paper discusses pesticides used against harmful 

diseases in agriculture. One of the tasks of modern 

ecology is the research of threat of use of agricultural 

chemicals and development of preventive measures. 

Some pesticide, apart of its designed functions, affects 

in many negative ways on biosphere: it takes part in 

substantial cycle, intervenes in food chain, disturbs 

vitality of living organisms, causes environmental 

pollution. Usage of each fertilizer requires knowledge 

to avoid its accumulation in products, damage to 

ecosystem and damage cattle and human health. 

                                        uak 624.121 : 624.192

akad. doqtori l. gorgiZe, akad. doqtori T. gorgiZe, 
akad. doqtori n. gaCeCilaZe

dariali hesis saderevacio gvirabis kldovani masivis fizi-
kur-meqanikuri maxasiaTeblebi da maTi klasifikacia  RMR-is 
mixedviT

statiaSi ganxilulia hidroeleqtrisadguris statiaSi ganxilulia hidroeleqtrisadguris 

“dariali” saderivacio gvirabis ganlagebis te-“dariali” saderivacio gvirabis ganlagebis te-

ritoriis geologiuri agebuleba. saderivacio ritoriis geologiuri agebuleba. saderivacio 

gvirabis ganlagebis teritoriaze gamoyofilia gvirabis ganlagebis teritoriaze gamoyofilia 

liTostratigrafiuli erTeulebi da dadgenilia liTostratigrafiuli erTeulebi da dadgenilia 

maTi gavrcelebis farglebi; mocemulia calkeuli maTi gavrcelebis farglebi; mocemulia calkeuli 

liTostratigrafiuli erTeulebis simkvrivisa da liTostratigrafiuli erTeulebis simkvrivisa da 

simtkicis maxasiaTeblebis gaangariSeba; savele da simtkicis maxasiaTeblebis gaangariSeba; savele da 

laboratoriuli kvlevebiT mopovebuli monacemebis laboratoriuli kvlevebiT mopovebuli monacemebis 

gamoyenebiT gamoTvlilia kldovani qanebis struq-gamoyenebiT gamoTvlilia kldovani qanebis struq-

turis reitingi.turis reitingi.

hidroeleqtrosadguris `dariali~ samSeneblo 

teritoria administraciulad miekuTvneba daba 

stefanwmindis municipalitets. igi moicavs md. 

Tergis xeobis 8 km-mde sigrZis monakveTs daba 

stefanwmindidan md. xdes wylamde.

darialis xeobis yvelaze viwro kldovani nawi-

li, romlis farglebSicaa ganTavsebuli saderivacio 

gvirabi,  md. Tergisa da misi Senakadebis eroziu-

li moqmedebiT paleozouri granitebisa da iuruli 

fiqlebis masivSia CaWrili. xeobis marjvena fer-

dobze, romlis siRrmeSic gvirabi unda ganlagdes, 

eroziuli-denudaciuri procesebiT sxvadasxva xa-

siaTis reliefuri formebia warmoqmnili [1]. fer-

dobze arsebuli reliefis formebis sxvadasxvaobas 

ganapirobebs misi liTologiuri da teqtonikuri 

struqtura, masivSi kldovani, napralovani qanebis 

meoTxeuli myinvaruli da mdinareuli naleqebis, 

agreTve koluviuri qvayrilebisa da sxva denudaci-

uri warmonaqmnebis arseboba [1,4]. 

saderivacio gvirabis ganlagebis teritoriis 

geologiuri agebulebisa da liTologiuri stru-

qturis  detaluri aRweriT gamoiyofa 5 liTost-

ratigrafiuli erTeuli. liTostratigrafiul er-
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TeulebSi dafiqsirebulia da Semdgom gamokvleulia  

qanebis 8 liTologiuri saxesxvaoba [2]. 

saderivacio gvirabis ganlagebis teritoriaze 

gamoyofili liTostratigrafiuli erTeulebi, maTi 

gavrcelebis farglebi gvirabSi, piketebis mixedviT 

da TiToeul maTganSi liTologiuri saxesxvaobebis 

procentuli Semcveloba mocemulia cxrilSi 1.

cxrili 1   cxrili 1   

liTostratigrafiuli erTeulebi, maTi gavrcelebis farglebi saderivacio gvirabSi da liTologiuri liTostratigrafiuli erTeulebi, maTi gavrcelebis farglebi saderivacio gvirabSi da liTologiuri 

saxesxvaobebis procentuli Semcvelobasaxesxvaobebis procentuli Semcveloba

#

stratigrafiuli

kuTvnileba

liTologiuri

Sedgeniloba

liTostratigrafiuli 

erTeulis gavrcelebis 

farglebi, trasis    

pk0+00-dan pk55+44-mde

1 2 3

1.

J1P1 qveda iura, qveda 

plinsbaxi. wiklauris 

qveda wyeba

muqi nacrisferi da Savi feris Tixafiqlebi, 

alevrolitebisa da wvrilmarclovani qviSaqvebis 

Txeli SuaSreebiT. nacrisferi diabazis daikebi

1.1. fiqali-44.2%, diabazi-55.8 % 0+00 _ 5+00

1.2. fiqali-44.2%, diabazi-55.8 % 5+00 _ 15+60

1.3. fiqali-44.2%, diabazi-55.8 % 15+60 _ 24+60

2.

J1S –qvedaiura, 
sinemiuri. kistinkis 

wyebis zeda nawili

muqi nacrisferi aspiduri fiqlebi Ria nacrisferi da 

momwvanokvarcitebisSuaSreebiT:

fiqali - 85.4 %, 

kvarciti-14.6 %.

24+60_25+05

3.

J1S –qveda iura, 
sinemiuri. kistinkis 

wyebis qveda nawili

Savi, aspiduri fiqlebi, Txeli alevrolitis zolebiT, 

nacrisferi wvrilmarclovani 

arkozuli qviSaqvebis (0.2-1.2m), moTeTro kvarcitebis 

(1-4 m), momwvano tufoqviSaqvebis  SuaSreebiT (5-20 m). 

diabazis daikebi:

 aspiduri fiqali-47 %; 

 arkozuli qviSaqva-20 %; 

 kvarcitebis 9.9 %; 

 tufoqviSaqvebi -19 %; 

 diabazi-4.1 %.

25+05_35+55

4.

Pz3 –zeda paleozouri, 

kistinkis

wyeba

zolebrivi momwvano da monacrisfro rqaulebi, 

TxelSreebrivi arkozuli qviSaqvebis da kvarcitebis 

SuaSreebiT. diabazis daikebi:

 rqaula-70 %, arkozeli qviSaqva-18 %;

 kvarciti-7 %; 

 diabazi-5 %.

35+55_37+44

5.

yPz3 -  zeda paleozouri, 

gveleTis granituli 

masivi

granitoidebi masiuri, Crdilo kontaqtur zolSi 

milonitizebuli, dafiqlebuli, diabazis daikebiT:

 granitoidi - 85.1 %; 

 diabazi - 14.9 %.

37+44_46+37

6.

yPz3-zeda paleozouri, 

darialis granitis 

masivi

granitoidebimilonitizebuli da dafiqlebuli, diabazis 

daikebiT:

 granitoidi - 90.8%; 

 diabazi - 9.2 %.

46+37_55+44

aRniSnuli monacemebis safuZvelze, Sesrulda calkeuli liTostratigrafiuli erTeulebis 

simkvrivisa da simtkicis maxasiaTeblebis gaangariSeba, TiToeul maTganSi liTologiuri saxesxvaobebis 

procentuli Semcvelobis gaTvaliswinebiT. gaangariSebis Sedegebi qvemoT mocemulia cxrilSi 2. 
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cxrili 2cxrili 2

calkeuli liTostratigrafiuli erTeulebis simkvrivisa da simtkicis maxasiaTeblebis calkeuli liTostratigrafiuli erTeulebis simkvrivisa da simtkicis maxasiaTeblebis 

gaangariSebis SedegebigaangariSebis Sedegebi

#

liTostratigrafiuli

erTeuli

qanebis fizikur-meqanikuri Tvisebebis maxasiaTeblebi da 

maTi saSualo Sewonili mniSvnelobebi

qanis 

dasaxeleba

simkvrive ,
 g/sm3

simtkice erTRerZa kumSvaze, 

suc, mpa

bunebrivi
wyalgajere-

buli

1 2 3 4 5

1.

J1P1 - qveda iura, qveda plinsbaxi 

- muqi nacrisferi da Savi feris 

Tixafiqlebi, alevrolitebisa da 

wvrilmarclovani qviSaqvebis Txeli 

SuaSreebiT; nacrisferi diabazis 

daikebi 

(pk0-pk5)

Tixafiqali 2,70

2,79

69,81

91,78

58,93

78,68

diabazi 2,86 109,2 94,33

(pk5-pk15+60)

Tixafiqali 2,70

2,74

69,81

78,43

58,93

66,68

diabazi 2,86 109,2 94,33

(pk15+60-pk24+60)

Tixafiqali 2,70

2,73

69,81

76,35

58,93

64,81

diabazi 2,86 109,2 94,33

2.

2.1  J1S - qveda iura,  sinemiuri, kistinkis wyeba, 

qveda nawili. gveleTis granituli masivis samxreTi 

kontaqti; muqi nacrisferi aspiduri fiqlebi Ria 

nacrisferi da momwvano kvarcitebis SuaSreebiT; 

fiqali - 85.4 %, kvarciti-14.6 %.

aspiduri 

fiqali
2,8

2,80
86,43

95,90
83,65

91,73

kvarciti 2,79 151,3 139

2.2 J1S - qvedaiura,  sinemiuri, kistinkiswyeba. Savi, 
aspiduri fiqlebi Txeli alevrolitis zolebiT, 

nacrisferi wvrilmarcvlovani arkozuli qviSaqvebis 

(0.2-1.2 m), moTeTro kvarcitebis (1-4 m), momwvano 

tufoqviSaqvebis SuaSreebiT (5-20 m), diabazis 

daikebiT: aspiduri fiqali Txeli zolebiT-47 

%, arkozuli qviSaqva-20 %, kvarcitebis 9.9 %,  

tufoqviSaqvebi -19 %, diabazi-4.1 %

aspiduri 

fiqali
2,8

2,76

86,43

104,13

83,65

97,21

arkozuli 

qviSaqva
2,75 122,9 119,2

kvarciti 2,79 151,3 139

tufoqviSaqvebi 2,63 102,5 86,45

diabazi 2,86 109,2 94,33

3.

Pz3 - zeda paleozouri, kistinkis wyebis qveda 

nawili, gveleTis granituli masivis samxreTi 

kontaqti.  zolebrivi momwvano  da monacrisfro 

rqaulebi, TxelSreebrivi arkozuli qviSaqvebis da 

kvarcitebis SuaSreebiT, diabazis daikebiT:  rqaula-70 

%, arkozeli qviSaqva-18 %, kvarciti-7 %, diabazi-5 %

rqauli 2,84

2,82

148,5

142,09

136,5

131,46

arkozuli 

qviSaqva
2,75 122,9 119,2

kvarciti 2,79 151,3 139

diabazi 2,86 109,2 94,33

4.

yPz3 - zeda paleozouri, gveleTis granituli masivi 

- granitoidebi masiuri, Crdilo kontaqtur zolSi 

milonitizirebuli, dafiqlebuli, diabazis daikebiT. 

granitoidi - 85.1 %, diabazi - 14.9 %

granitoidi 2,7

2,72

112,7

112,18

109,7

107,43

diabazi 2,86 109,2 94,33

5.

yPz
3
  -  zeda paleozouri, darialis granituli 

masivi, granitoidebi milonitizirebuli da 

dafiqlebuli, diabazis daikebiT granitoidi - 90.8 %, 

diabazi - 9.2 %

granitoidi 2,7
2,71

112,7

112,39

109,7

108,30

diabazi 2,86 109,2 94,33
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saderivacio gvirabis amgebi kldovani masivis 

Sefaseba da klasifikacia mocemulia saerTaSori-

so standartebis Sesabamisad [3].

kldovani masivis geologiuri struqturis 

tipis, napralianobis maxasiaTeblebis (napralTa sis-

temebis raodenoba, xorklianoba, Semavsebeli napra-

lebSi, wyalmodinebis xasiaTi), erTRerZa kumSvaze 

simtkicis mniSvnelobis, qanebis xarisxis indeqsis 

(RQD), gvirabis RerZis mimarT ZiriTadi struq-

turebis orientaciis xasiaTis da sxva mixedviT, ga-

keTda kldovani masivis klasifikacia cxrilis 3 

Sesabamisad:

1. RSR (kldovani masivis struqturis reit-

ingi);

2. RMR (kldovani masivis xarisxis indeqsi);

3. Q  (kldovani masivis xarisxis indeqsi gvi-

rabis mSeneblobisaTvis).

sxvadasxva komponentebis mixedviT, saderiva-

cio gvirabis gaswvriv masivis saklasifikacio kom-

ponentebic cvalebadia da calkeuli monakveTebisaT-

vis miRebulia kldovani masivis xarisxis indeqsis 

sxvadasxva mniSvnelobebi [3,4]. miRebuli Sedegebi 

mocemulia cxrilSi 3. 

savele da laboratoriuli kvlevebiT mop-

ovebuli monacemebis gamoyenebiT gamoiTvlilia 

kldovani qanebis struqturis reitingi (saklasifi-

kacio maCvenebeli - RSR), romelic 58-dan 89-mde 

farglebSi icvleba. kldovani qanebis masivis sakla-

sifikacio maCvenebeli (RMR) 52-dan 79-mde icvleba. 

aseT pirobebSi kldovani masivis reitingi, Sefasda 

rogorc kargi da saSualo. monacemTa mixedviT 

gaangariSebuli kldovani qanebis xarisxis indeqsi 

gvirabis mSeneblobisaTvis (Q) umetes SemTxvevaSi 
5-dan 38-mdea, ris mixedviTac kldovani qanebi aris 

,,kargi”. gamonaklis SemTxvevebSi es maxasiaTebeli 

aRniSnul zRvrebze ufro naklebi an metia. aseT 

SemTxvevebSic qani Sesabamisad aris ,,saSualo” an 

,,kargi”.
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ФИЗИКО-МЕХАНИЧЕСКИЕ 
ХАРАКТЕРИСТИКИ И КЛАССИФИКАЦИЯ 
ГОРНОЙ МАССЫ ПОДВОДЯЩЕГО ТУННЕЛЯ 
ДАРЬЯЛ ГЭС В ГРУЗИИ СОГЛАСНО ДАННЫМ 
RMR 

В статье рассматривается геологическое 
строение района пролегания подводящего туннеля 
«Дариали» ГЭС. В районе пролегания подводящего 
тоннеля были выделены литостратиграфические 
единицы и границы их распространения; 
приведены расчеты характеристик плот-ности 
и прочности индивидуальных литостратигра-
фичес ких единиц; характеристики породной 
толщи выполнены с использованием данных, 
полученных в ходе проведения полевых и 
лабораторных исследований.

GORGIDZE L., GORGIDZE T., GORGIDZE L., GORGIDZE T., 
GACHECHILADZE N.GACHECHILADZE N.
PHYSICAL-MECHANICAL CHARACTERISTICS PHYSICAL-MECHANICAL CHARACTERISTICS 
AND CLASSIFICATION OF ROCK MASS AND CLASSIFICATION OF ROCK MASS 
ACCORDING TO THE RMR OF HEADRACE ACCORDING TO THE RMR OF HEADRACE 
TUNNEL OF DARIALI HPP IN GEORGIATUNNEL OF DARIALI HPP IN GEORGIA

This article describes geological structure of 
headrace tunnel location route of Dariali HPP. Some 
lithostratigraphic units were identified here, as well as 
borders of their distribution. Also, calculation of the 
article shows determination of density and strength 
characteristics for these individual lithostratigraphic 
units. Rock Mass Rating (RMR) has been calculated 
based on the data obtained during the field and 
laboratory studies.
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uak 624.131.1:6 25.71

akad. doqtori l. gorgiZe, akad. doqtori T. gorgiZe,
akad. doqtori n. gaCeCilaZe

Tbilisis SemovliTi saavtomobilo gzis monakveTze mewyruli 
ubnebis sainJinro-geologiuri pirobebi

saqarTveloSi dResdReobiT intensiurad mimdi-saqarTveloSi dResdReobiT intensiurad mimdi-

nareobs saerTa Soriso da Siga saxelmwifoebrivi nareobs saerTa Soriso da Siga saxelmwifoebrivi 

mniSvnelobis gzebis mSeneb lo bebi. am mxriv  aRsan-mniSvnelobis gzebis mSeneb lo bebi. am mxriv  aRsan-

iSnavia saerTaSoriso mniSvnelobis Tbilisis Semov-iSnavia saerTaSoriso mniSvnelobis Tbilisis Semov-

liTi gza, romelic rTul geodinamikuri pirobebis liTi gza, romelic rTul geodinamikuri pirobebis 

mqone teritoriaze gadis, sadac fiqsirdeba sxvadasxa mqone teritoriaze gadis, sadac fiqsirdeba sxvadasxa 

masStabis mewyruli ubnebi. statiaSi ganxilulia masStabis mewyruli ubnebi. statiaSi ganxilulia 

Tbilisis SemovliTi saavtomobilo gzis monakveTze Tbilisis SemovliTi saavtomobilo gzis monakveTze 

mewyruli ubnebis sainJinro-geologiuri pirobebi.mewyruli ubnebis sainJinro-geologiuri pirobebi.

gamokvleuli ubnis sainJinro-geologiuri piro-

bebis Sefaseba mo icavs geomorfologiuri pirobebis, 

geologiuri agebulebis, seismu robis, hidrogeolo-

giuri pirobebis, gruntebis Tvisebebis da mimdinare 

geodinamikuri procesebis kvlevis ZiriTadi Sede-

gebis aRweras, am faq torebis urTierTkavSirisa da 

urTierTgavlenis Sefasebas, Tumca mewyrul ubanze 

sainJinro-geologiuri pirobebis sirTulis xarisxs 

am SemTxvevaSi mTlianad gansazRvravs geodinamikuri 

pirobebi, anu mewyruli procesis mimdinareoba da 

dinamika. am procesis swori Sefaseba damokidebulia 

zemoT CamoTvlil garemo faqtorebis sirTu leze, 

maT gavlenaze mewyruli procesis warmoqmna-ganviTa-

rebaSi. amitom qvemoT jer mocemulia TiToeuli am 

mimarTulebiT Catarebuli gamok vlevebis ZiriTadi 

Sedegebi, xolo Semdeg, Semajamebeli daskvnis saxiT 

-  mewyruli movlenis Sefaseba. 

geomorfologiuradgeomorfologiurad ubani warmoadgens xevis mar-

jvena ferdobs, saSualo daxrilobiT 10-120. ferdo-

bi eroziul-denudaciuria, talRo vani, uswormaswo-

ro reliefiT. iseve rogorc xevis (namgalaReles) 

praq tikulad mTel sigZeze, gamokvleul ubanzec be-

vrgan SeiniSneba reli efis mewyruli formebi, da-

maxasiaTebeli safexurebriobiT, zogan lambaqisebri 

CaRrmavebebiTa da tborebiT mewyrebis TavSi. xevis 

fskeri, uxvnaleqianobis dros wylis momatebuli na-

kadis gavleniT ganicdis aqtiur siRrmul da gver-

diT erozias, ris gamoc misi kalapotis mimdebare 

6-10 m. simaRlis bortebi TiTqmis yvelgan cicaboa, 

damewyri li da deformirebuli [1]. 

uSualod gamokvleul ubanze aseve kargadaa ga-

moxatuli mewyruli reliefis formebi, mcire gava-

kebebisa da damreci ferdobebis mori geobiT. mewyris 

qveda nawilSi  reliefi garTulebulia gzis vaki-

sisa da gruntebis sxva xelovnuri yrilebis Se-

maRlebebiT. xelovnuri yrilebis ferdoebi, bunebriv 

ferdobTan SedarebiT, meti daxrlobiT gamoirCeva. 

mewyruli sxeulidan zeviT ferdobi SedarebiT meti 

daxrilobisaa da masze aRar SeiniSneba mewyruli 

deformaciis niSnebi. ferdobebis daxriloba, sadac 

warmoqmnilia mewyerebi, sxvadasxva daxrilobisaa da 

zogan 8-100-s ar aRemateba [1,2].  

geologiuri agebulebisgeologiuri agebulebis mixedviT uSualod ga-

mokvleuli ubani da mimdebare zona warmodgenlia 

miocenis e.w. kowaxuris  wyebis (N1
1cz) TxelSreeb-

rivi da furclovani argilitebiT, qviSaqvebis iSvia-

Ti Txeli SuaSreebiT. Sreebis eqspozicia Crdiloe-

Turia, daqanebis azimutiT 5-100, daxris kuTxiT 35-

400. wyebis gavrcelebis ares warmoadgens ferdobis 

qveda nawili, gzis ganlagebis zolis CaTvliT. fer-

dobis Sua nawili agebulia imave asakis qviSaqvebisa 

da argilitebis morigeobis wyebiT (e.w. sayaraulos 

wyeba). kowaxuris wyebis gavrcelebis farglebSi, 

anu ferdobis qveda naxevarSi, sadac gamokvleuli 

mewyeria ganviTarebuli, argilitebi Zlier gamofi-

tulia da wyebis zedapiruli zona eluviur Tixas 

warmoadgens. eluvionis sisqe 2.2_11.6 metria. mis 

qveS ganla gebu lia argilitebis gamofitvis meore, 

SedarebiT naklebad gamofituli zona, sadac qanebi 

naxevradkldovan mdgomareobaSia, xolo ufro qve-

viT, 7.5-27 m siRrmis Semdeg, iwyeba argilitebis 

wyebis sustad gamo fituli zona. gzis vakisisa da 

mis mimdebared zogierT ubnebze,  elu viur-deluviur 

gruntebs zevidan faravs gzis vakisisa da nameti 

Tixo vani grutebis yrilebi [3].

mewyris sxletvis sibrtye ganviTarebulia Zi-

riTadad eluviuri Tixebisa da naxevradkldovani 

qanebis kontaqtze.

hidrogeologiuradhidrogeologiurad mewyrul ubanze warmodge-

nil gruntebs Soris yvelaze metadaa gawylovanebu-

li  ZiriTadi qanebis Zlier gamofituli da gamo-

fituli zonebi. gawylovanebas xels uwyobs maTSi 

arsebuli reliqturi sedimentogenuri da sxva ge-

nezisis napralebis xSiri qseli da am napralebiT 

maTi danawevrebuloba. gruntis wylis damyarebuli 

done 2-13 metis siRrmezea da gawylovanebuli zona, 

umniSvnelo gamonaklisebis garda, moicavs eluviuri 

Tixovani gruntebis zonas. gruntis wylis mkveba-

via atmosferuli naleqebi. Zlier gamofitul da 

gamofitul zonebSi infiltirebuli wyali ufro 

Rrmad ver aRwevs, radgan am zonebis qveviT argili-

tebi sustad gamofituli da praq tikulad wyal-

gaumtaria. vinaidan gamofitul Tixovan gruntebSi 

nap ralebis sigane mcirea, maTi wyalgacemis xarisxi 
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dabalia, ris gamoc eluviuri Tixebi didxans inarCu-

neben tens da Sesabamisad svel mdgoma reobas. aseTi 

viTareba xelsayrel pirobebs qmnis mewyruli movle-

nebis ganviTarebisaTvis, ferdobis amgebi gruntebis 

dabali simtkicis pirobebSi. burRvis periodSi da 

mis Semdgom 45 dRis ganmavlobaSi, WaburRilebSi 

mowyobili piezometrebis saSualebiT mimdinareobda 

gruntis wylis doneebze dakvirveba. burRvis dros 

dafiqsirebulTan SedarebiT TiTqmis yvela Wabur-

RilSi wylis doneebma aiwia, rac adas turebs elu-

viuri Tixebis dabali wyalgacemisa da didi xnis 

ganmav lobaSi tenianobis SenarCunebis unars. grun-

tis wylis donis siRrme cvalebadia da igi dakavSi-

rebulia sezonur meryeobasTan [2,3]. 

mTlianobaSi damewyrili monakveTis sigrZe gzis 

gaswvriv 80-100 metria, sadac gaiburRa 12 dan 32 

m-mde saxvadasxva siRrmis 20 Wabur Rili, ris Sede-

gadac gamoiyo sxvadasxva Sedgenilobisa da fizi-

kur-meqanikuri Tvisebebis mqone 8 liTologiuri 

saxesxvaoba. 

aq ki SeiZleba aRiniSnos, rom mewyris warmoSobis 

da SemdgomSi misi dinamikis mizezia ferdobze sus-

ti Tixovani (eluviuri) gruntebis arse boba. Tixebi 

eluviur zonaSi dezintegrirebulia sedimentogenuri, 

kli vaJis, Sreebriobis da sxva genezisis reliqturi 

napralebiT, agreTve SemdgomSi ganviTarebuli gravi-

taciuli da mewyruli napralebiT, rac mniSvnelovnad 

asustebs eluviuri zonis monoliTurobas. reliqtu-

ri napralebi mcire siganisaa da didxans inarCunebs 

miRebul tens. elu viuri Tixebis simtkicis maxasiaTe-

blebi, maTi bunebriv mdgomareobaSi yofnisas, sakmaod 

maRalia (=20.60, c=54kpa), Tumca ferdobis formire-
bis raRac etapze mewyris warmoqmnis Semdeg, mewyris 

dinamikas gansazRvravs mewyruli sxeulis (masis) mo-

wyvetis zedapiri, anu sxletvis sibrtye (anu momza-

debuli zedapiri), romlis gaswvrivac gruntis Zvris 

maxasiaTeblebi gacilebiT dabalia (=12.90, c=9kpa). 
eluviuri Tixebis qveS ganlagebulia naxevradkldo-

vani qanebi,  nawilobriv gamofituli argilitebi, Tu-

mca mewyris dinamikas gansazRvravs mTlianad zeda, 

eluviuri Tixebis simtkicis maxasiaTeblebi. elu-

viuri Tixebis zevidan ganlagebuli deluviur-pro-

luviuri naleqebisa da xelovnuri yrilebis fenebis 

simtkicis (Zvris) maxasiaTeblebi aseve sakmaod maRa-

lia maTi bunebrivi mdgomareobisaTvis: =19.160, c=55k-
pa da =21.20, c=58kpa, magram sxletvis sibrtyis gasw-

vriv maTi es maxasiaTeblebi aseve dabalia : =11.90, 

c=9kpa da =13.50, c=12kpa. amdenad, mewyrul ferdobze 
ZiriTad naxevradkldovan qanebze ganlagebuli xelo-

vnuri yrilebis, deluviur-proluviuri da eluviuri 

gruntebis fenebi mewyrul sxeulSi warmog vidgeba, 

rogorc erTi mTliani fena,  simtkicisa da zogierTi 

sxva maxasiaTeblis daaxloebiT erTnairi mniSvnelo-

bebiT [4].        

ubnis geodinamikuri pirobebi is umTavresi fa-

qtoria, romelSic Tavmoyrilia aq arsebuli  geo-

morfologiuri pirobebis, liTologiuri agebulebis, 

hidrogeologiuri pirobebisa da gruntebis Tvisebe-

bis TaviseburebebiT gamowveuli sirTuleebi. mewyris 

Tavdapirveli warmoqmnis mizezad unda miviCnioT 

eluviuri da deluviuri Tixovani gruntebiT agebu-

li ferdobis wonasworobis darRveva, am gruntebis 

Zlieri gawylovanebisa da maTi simtkicis daqveiTe-

bis pirobebSi, eroziuli da sufoziuri procesebis 

paraleluri mimdinareobis fonze. mewyris warmoqmna. 

igi savaraudod daiwyo qvevidan, xevis napiris Zlie-

ri gamorecxvisa da maRali, cicabo ferdis warmoqm-

nis Semdeg. SemdgomSi mewyeri safexurebrivad ganvi-

Tarda ferdobze da garkveul etapze misma wverom 

miaRwia ferdobis im nawils, sadac igi agebulia 

mdgradi kldovani qanebiT. misma sigrZem (manZili 

wverodan fuZemde, anu xevis kalapotamde) Seadgi-

na 290 metri, siganem 140 metri. mewyruli sxeu-

lis saSualo sisqe 12-12.5 metria. momdevno etapze, 

garkveuli drois Semdeg, moxda mwyruli sxeulis 

droebiTi stabilizacia, napralebis Sevseba da zeda-

piris mogluveba. droebiTi stabiluri mdgomareba 

mewyris zeda nawilSi dRemde grZeldeba. amJamad aq 

ar SeiniSneba mewyruli moZraobis  raime niSnebi. sa-

varaudod droebiTi sta bi lizaciis mdgomareoba iyo 

mewyris qveda nawilSic, gzis mSeneb lobis dawyebamde. 

droebiT stabilizirebul mewyrul sxeulze gzis 

yrilisa da Wrilebidan gamotanili nameti grun-

tis sxva yrilebis Seqmnam daamZima mewyris sxeu-

li da misi qveda nawili, gzis da vakisTan erTad, 

moZraobaSi movida. mewyris daZruli nawilis wve-

ro (Tavi) uSualod gzis vakisze dafiqsirda. aqve 

dafiqsirda meoradi safexurisa da mowyvetis sxva 

Tanmdevi napralebic. mewyris baziss xevis fskeri 

warmoadgens. xevis fskeri (kalapoti) gamokvleuli 

ubnis farglebSi da mimdebare monakveTebze bevrganaa 

Seviwrovebuli mewyerebis wamoweviT orive napiris 

mxridan. amJamad gaaqtiurebuli (moZravi) mewyris 

zomebia: sigrZe wverodan fuZemde (xevis kalapotam-

de) – 90-92 m; sigane ganapira gverdiTa napralebs 

Soris gzis farglebSi – 80 m. mewyruli sxeulis 

sisqe zeda nawilSi yrilis gruntTan erTad, Sead-

gens 16.3 m-s, xolo  qveda, xevispira nawilSi 7 m-s. 

pirveli da meore safexuris napralebi  4-5 m-is 

siRrmemde vertikalurad viTardeba, xolo Semdeg, 

Zveli mewyris asxletis sibrtyesTan mierTebamde, 

cilindruli formisaa. Zveli mewyris gaaqtiure-

buli nawili TiTqmis sworia da mciredaa daxrili 

xevis fskeris mimarTulebiT.

mewyrul ferdobze damagrebuli 18 samonito-

ringo wertilis saSualebiT ori Tvis ganmavlobaSi 

warmoebulma dakvirvebebma mewyris sxeulSi aCvena 

mcire horizontaluri da vertikaluri gadaadgi-
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lebebi. horizontaluri gadadgilebebis sidide 1 

mm-dan 67 mm-mde, xolo vertikaluri gadaadgilebebis 

sidide 1 mm-dan 47 mm-mde fiqsirdeba. WaburRileb-

Si mowyobili piezometris milebSi, romlebic amave 

dros asrulebs inklinomertis funqcias, dafiqsirda 

mewyruli sxeulis gadadgileba sxletvis sibrtyis 

gaswvriv, kerZod gadaadgileba moxda 10.1 m siRr-

meze. mewyruli ferdobis mdgradobis angariSi da 

Sefaseba Sesrulebulia aprobirebuli meTodikiT 

[6]. angariSebi Sesrulebulia rogorc mTeli mewy-

ruli sxeulisaTvis, aseve calke misi qveda gaaq-

tiu rebuli nawilisaTvis, romelTan erTad mewyrul 

procesSi CaTreulia gzis 80 m sigrZis monakveTi. 

mdgradobis angariSisaTvis gamoyenebulia grun tebis 

bunebrivi simkvrivis pirobebSi da e.w. ,,momzadebuli 

zedapi ri saTvis” gansazRvruli Zvris maxasiaTeblebi. 

cxrilSi 1 mocemulia fer dobis mdgradobis koefi-

cientebis mniSvnelobebi [4].

 

cxrili 1cxrili 1

ferdobis mdgradobis koeficientis mniSvnelobebiferdobis mdgradobis koeficientis mniSvnelobebi

gruntebis  

mdgomareoba

ferdobis mdgradobis koeficientis mniSvnelobebi

mTeli mewy-

ruli sxeu-

lisaTvis

mewyris qveda gaaqtiurebuli nawilisaTvis

arsebuli mdgo-

mareobis piro-

bebSi

sastabilizacio RonisZiebebis Semdeg

xevSi kontrfor-

suli qvayrilis 

mowyobis Semdeg

kontrforsuli qvay-

rilisa da gzis 

yrilsa da xevs Soris 

yrilis mowyobis Sem-

deg 

bunebriv mdgo-

mareobaSi
2.85 2.41 - -

momzadebul 

zedapirze
1.18 0.94 1.27 1.34

cxrilSi mocemuli monacemebis mixedviT, gatare-

buli sastabi lizacio RonisZiebebis Semdgom, ferdo-

bis mdgradoba mniSvnelovnad izrdeba.

garda amisa, Catarebulia agreTve SemowmebiTi 

gaangariSebebi mewy ris qveda gaaqtiurebuli nawilis 

ori zeda monakveTisaTvis, sastabi lizacio RonisZie-

bebis gareSe da am RonisZiebaTa gaTvalis winebiT. 

rogorc gaangariSebebiT dadginda, ferdobis am nawi-

lis mdgradoba izrdeba 1.1-1.09-dan 1.55-1.41-mde [5].

saerTaSoriso mniSvnelobis Tbilisis Semovli-

Ti gzis me-18-e kmilometrze arsebuli mewyruli 

monakveTis sainJinro-geologiuri gamokvlevis Se-

degebis analizis Sedegad SeiZleba Semdegi daskv-

nis gakeTeba, rom mewyeri, romelmac gamoiwvia gzis 

vakisis 80 metriani monakveTis mniSvnelovani de-

formacia, warmoadgens Zveli, droebiT stabilize-

buli mewyris qveda nawils, romlis wonasworuli 

mdgoma reoba dairRva aq gzis mSeneblobis dawyebis 

Semdeg, mewyerze mowyo bili yrilebisagan gadacemuli 

datvirTviT [4-5]. mewyruli deformaciis ganaxlebas 

xeli Seuwyo ferdobze susti eluviuri da de-

luviur-proluviuri Tixovani gruntebis arsebobam, 

Zvel mewyrul sxeulSi Sesustebis (sxletvis) ze-

dapirebis arsebobam da  gruntebis gawylova nebul 

nawilSi wnevis maRali gradientis arsebobam. mewy-

ruli procesis bunebrivi stabilizacia mosalodne-

li ar aris, radgan misi bazisi (Ziri) dakavSirebu-

lia axlos gamavali xevis fskerTan, romelic mud-

mivad ganicdis masSi formirebuli droebiTi wylis 

nakadebis aqtiur eroziul gavlenas. umjobesi iqne-

ba yvela deformirebuli monakveTis detaluri ga-

mokvleva da saWiro sastabilizacio RonisZiebebis 

gata reba TiToeul maTganze. rigi ZviradRirebuli 

mewyersawinaarmdego RonisZiebebis (kontforsi, sad-

renaJo sistema da a.S.), Catarebamde, rac gzis usafr-

Txo eqspluatacias Seuwyobs xels, gzis savali 

nawili Senaxuli unda iqnes iseT mdgomareobaSi, rom 

eqstremalur SemTxvevaSi man Seasrulos saTadarigo 

gzis funqcia. 
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ГОРГИДЗЕ  Л.Ш., ГОРГИДЗЕ Т. Ш., 
ГАЧЕЧИЛАДЗЕ Н. ДЖ.
ИНЖЕНЕРНО-ГЕОЛОГИЧЕСКИЕ УСЛОВИЯ 
ОПОЛЗНЕЙ НА УЧАСТКЕ ТБИЛИССКОЙ ОБЪ-
ЕЗДНОЙ АВТОМОБИЛЬНОЙ ДОРОГИ 

В настоящее время в Грузии идет интенсивное 
строительство дорог местного и международного 
значения. Следует отметить, что тбилисская объ-
ездная дорога проходит через районы со сложны-
ми геодинамическими условиями, где наблю даются 
оползни различных масштабов. В данной статье 
рассматриваются инженер но-геологические усло-
вия этих оползней районов на участке тбилисской 
объездной автомобильной дороги.

GORGIDZE L., GORGIDZE T., GACHECHILADZE N.
ENGINEERING-GEOELOGICAL CONDITIONS OF 
LANDSLIDE AREAS AT    TBILISI  BYPASS MO-
TOR ROAD SEGMENT 

Nowadays, construction of the local and inter-
national roads are ongoing intensively in Georgia. It 
shall be mentioned here that Tbilisi Bypass road runs 
through the areas with difficult geodynamic condi-
tions where landslides of different scales are observed. 
This article reviews engineering-geological conditions 
of these landslide areas at Tbilisi Bypass motor road 
segment.

uak 578.08.57

akad. doqtori l. qarTveliSvili, akad. doqtori n. CxobaZe, 

akad. doqtori j. kakulia, doqtoranti n. lomiZe, magistri l. CoCia

traqitebis gadamuSavebis Sedegad miRebuli biomineraluri 

prolongirebuli sasuqis gamocda

naSromSi ganxilulia cixisubnis sabados traq-naSromSi ganxilulia cixisubnis sabados traq-

itebis gadamuSaveba silikaturi baqteriebiT, biote-itebis gadamuSaveba silikaturi baqteriebiT, biote-

qnologiuri meTodis gamoyenebiT, ris safuZvelze qnologiuri meTodis gamoyenebiT, ris safuZvelze 

miRebulia prolongirebuli sasuqi silikaturi miRebulia prolongirebuli sasuqi silikaturi 

baqteriebisa da kaliumis adsorbciiT ceoliTze. baqteriebisa da kaliumis adsorbciiT ceoliTze. 

produqti gamoicada vegetaciuri cdis pirobebSi produqti gamoicada vegetaciuri cdis pirobebSi 

(saTburSi) xorblis kulturaze.  gamovnelia misi (saTburSi) xorblis kulturaze.  gamovnelia misi 

efeqturoba, rac dadasturebulia mcenareTa produq-efeqturoba, rac dadasturebulia mcenareTa produq-

tiulobis zrdiT, niadagis dadebiTi mikrofloris tiulobis zrdiT, niadagis dadebiTi mikrofloris 

gaaqtiurebiT.gaaqtiurebiT.

 

samuSao Sesrulebulia SoTa rusTavelis samuSao Sesrulebulia SoTa rusTavelis 

erovnuli samecniero fondis sagranto proeqtiserovnuli samecniero fondis sagranto proeqtis 

№FR/43/9-220/14 finansuri mxardaWeriT.finansuri mxardaWeriT.

soflis meurneobis produqciis kvlavwarmoeb-

isaTvis aucilebel pirobas warmoadgens misi uz-

runvelyofa mineraluri sasuqebiT. am TvalsazrisiT 

mniSvnelovania niadagis mineralebi, rogorc mcenare-

Ta kvebis elementebisa da fiziologiurad aqtiuri 

nivTierebebis wyaro.

saintereso iyo silikaturi baqteriebis gamoy-

eneba kaliumis naerTebis misaRebad cixisubnis sa-

bados kaliumiani mindvris Spatis Semcveli tra-

qitebidan, romlebic warmoadgenen askanis bentoni-

turi Tixis sabados mxurav qanebs.

Cvens mizans warmoadgenda traqitebidan baqteri-

uli gamotutvis Sedegad kaliumis xsnadi formis 

miReba (K2O), misi da silikaturi baqteriebis ad-

sorbcia ceoliTebze prolongirebuli sasuqis mis-

aRebad. 

traqitidan baqteriuli gamotutviT kaliu-

mis orJangis xsnarSi gadayvanis mizniT Catarebu-

li cdebidan K2O-s gadasvla xsnarSi ganxorcielda 

Semdeg pirobebSi: 100 ml baqteriuli xsnari Seicav-

da 3.0 gr K2O-s; 20 gr ceoliTis baqteriuli K2O-s 

Semcveli 100 ml xsnariT 5 dRe-Ramis ganmavloba-

Si damuSavebiT ceoliTis mier STanTqmuli K2O-s 

raodenoba daaxloebiT 3.0 gr-is tolia. ceoliTis 

forebSi sorbciuli silikaturi baqteriebis raode-

nobam Seadgina 107 - 108 uj/ml.

cda Catarebuli iyo saTburSi. sacdel niadagSi 

Seswavlili iyo Semdegi agroqimiuri maCveneblebi: 

pH-wylis gamonawurSi (7.35 %), humusi (21 %), hi-
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drolizuri azoti (5.6 %), moZravi fosfori (1.5 

mg/100 gr),  moZravi kaliumi (12.5 mg/100 gr).

niadagi miekuTvneba yavisfer, karbonatuls sakve-

bi elementebiT saSualod uzrunvelyofils.

cdebSi gamoyenebuli iyo sasuqebi: amoniumis 

gvarjila - 34 %; ormagi superfosfati - 52 %; 

kaliumis fosfati – 50 %. 

cda Catarda Semdegi sqemiT:

1. usasuqo – kontroli.

2. N90 P60 K40 kg/ha -agroteqnikuri dozebi-foni.
3. foni + sufTa ceoliTi.

4. foni + ceoliTi gajerebuli KNO3 –iT.

5. foni + ceoliTi gajerebuli silikaturi 

baqteriebiT da kaliumiT.

6. N90 P60 + ceoliTi gajerebuli baqteriebiT da 

kaliumiT.

7. ceoliTi gajerebuli baqteriuli suspenziiT 

sasuqebis gareSe.

8. foni + baqteriuli suspenzia.

yvela variantSi NPK-s dozebis raodenoba erT-
nairia TiToeul WurWelze 2 kg niadagze Setanili 

iqna 8 gr ceoliTi, romelic Seicavda 1,2 gr K2O-s.

savegetacio WurWelSi  CaTesili iyo xorbali 

- jiSi „dika“.

rogorc cxrilis monacemebidan Cans, xorblis 

mosavlis aRricxvam gamoavlina is variantebi, rom-

lebic gamoirCevian maRali produqtiulobiT: vari-

antebi 5, 6, 7. amaTgan me-6 variantma, sadac niadagSi 

Setanili iyo ceoliTi baqteriuli kaliumiT, sa-

suqebis N da P fonze aCvena xorblis produqtiulo-

bis yvelaze maRali maCvenebeli.   unda aRiniSnos, 

rom samive gamorCeul variantSi, niadagSi ceoliTTan 

erTad Setanili iyo silikaturi baqteriebi. 

miRebul monacemebze dayrdnobiT SeiZleba vim-

sjeloT, rom vegetaciis periodSi silikaturi 

baqteriebis zemoqmedebiT xdeba ceoliTSi Semavali 

mineralebis gamoTavisufleba mcenarisaTvis SesaT-

visebel formebSi da amiT vlindeba sacdeli sasuqis 

prolongirebis efeqti. 

xorblis produqtiulobisa da biometruli 

maCveneblebi (ix. cxrili 1) korelaciaSia sacdeli 

niadagis mikrobiologiur maCveneblebTan. sacdel 

variantebSi: 1, 3, da 6 Catarebuli iyo mikrobio-

logiuri analizi.

analizi Catarebuli iyo mosavlis aRebis dros.

aRebuli sinjis gasaSualebis Sedegad vaxdendiT 

mikrobTa sxvadasxva jgufebis gamovlenas da aR-

ricxvas. 

  rogorc cxrili 2-is monacemebidan Cans, niadagSi 
baqteriuli kaliumiTa da silikaturi baqteriebiT 

gajerebuli ceoliTis Setanis Sedegad xdeba saer-

To baqteriuli formebis raodenobis momateba, maT 

Soris gansakuTrebiT im baqteriebis, romlebic iT-

viseben azotis mineralur formebs. saprofituli 

mikrofloris gaaqtiurebiT xdeba sakvebi nivTiere-

bebisaTvis sokoebTan konkurencia, riTac iTrguneba 

am ukanasknelis cxovelqmedbis procesi da mcirdeba 

maTi raodenoba, rac dadebiTad moqmedebs niadagis 

produqtiulobaze. 

cxrili 1cxrili 1

xorblis produqtiulobis maCveneblebixorblis produqtiulobis maCveneblebi

№
TavTavebis 

raodenoba, 

cali

xmeli 

TavTavebiani 

namjis wona, 

gr

miRebuli 

marcvlis 

raodenoba, 

cali

miRebuli 

marcvlis 

wona,

 gr

1000 

marcvlis 

wona, 

gr

1. 42 39.0 756 18.9 25.00

2. 45 55.9 900 27.0 30.00

3. 47 59.0 940 28.3 30.11

4. 48 67.7 1008 32.5 32.24

5. 52 76.2 1041 36.7 35.25

6. 54 83.8 1002 40.3 40.20

7. 50 75.2 1000 36.7 36.07

8. 48 62.3 900 29.8 33.20
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amrigad, Cvens mier Catarebuli kvlevebis Sede-

gad miRebuli prolongirebuli sasuqis xorblis 

kulturaze savegetacio cdaSi gamocdam gamoavlina 

misi efeqturoba, rac dadasturda mcenareTa produq-

tiulobis zrdiT, aseve niadagis dadebiTi mikro-

cxrili 2cxrili 2

savegetasio cdis niadagis mikroflora xorblis mosavlis aRebis Semdegsavegetasio cdis niadagis mikroflora xorblis mosavlis aRebis Semdeg

№ niadagSi Setanili 

danamatebi

mikroorganizmebis raodenoba (aTasi/gr niadagze)

azotis 

mineralis 

formis 

SemTvi-

sebeli 

baqteriebi

araspo-

rovani 

baqteri-

ebi

sporo-

vani 

baqteri-

ebi

erbo-

mJavas 

baqte-

riebi

celulo-

zis dam- 

Sleli 

baqte-

riebi

aqti-

nomi-

cetebi

soko-

ebi

1. niadagi 16 000 13 800 225 300 12.1 2800 68

2. niadagi + 

+ceoliTi+NPKNPK
26 700 32 960 130 230 28.0 32 260 29

3. niadagi+ceoliTi

+baqteria+K2O
38 000 40 800 140 200 30.0 4 100 16

floris gaaqtiurebiT. prolongirebuli kaliumiani 

sasuqis Setana ar iwvevs niadagis mkveTr gaRaribebas 

da uzrunvelyofs ZiriTadi sakvebi elementebis mi-

wodebas mcenarisaTvis SesaTvisebel formaSi mTel 

vegetaciis ganmavlobaSi.

KARTVELISHVILI L., CHKHOBADZE N., 
KAKULIA J., LOM IDZE N., CHOCHIA L.
TEST BIOMINERAL DEPOT FERTILIZER 
DERIVED FROM THE PROCESSING OF 
TRACHYTE

The article shows that trachytes Tsikhisubani fi eld 
recycled silicate bacteria biotechnological method. The 
resulting fertilizer is prolonged by adsorption of bacteria 
and potassium silicate. The product was tested in a pot ex-
periment under greenhouse conditions in the crop of grain. 
The effective fertilizer. As indicated by the increase in plant 
productivity, as well as activation of the positive microor-
ganisms.

КАРТВЕЛИШВИЛИ Л.Г., ЧХОБАДЗЕ Н.Д., 
КАКУЛИЯ ДЖ.В., ЛОМИДЗЕ Н.Н., 
ЧОЧИА Л.Ш.
ИСПЫТАНИЕ БИОМИНЕРАЛЬНОГО 
ПРОЛОНГИРОВАННОГО УДОБРЕНИЯ 
ПОЛУЧЕННОГО В РЕЗУЛЬТАТЕ ПЕРЕ-
РАБОТКИ ТРАХИТА

В статье показано, что трахити месторождения 
Цихисубани переработаны силикатными бактериями 
биотехнологическим методом. Получено пролонгиро-
ванное удобрение методом адсорбции силикатных бак-
терий и калия. Продукт был испытан в вегетационном 
опыте в условиях теплицы на культуре зерна. Выявлена 
эффективность удобрения, на что указывает повыше-
ние продуктивности растений, а также активация поло-
жительной микрофлоры.
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levan jafariZelevan jafariZe

LEVAN JAPARIDZE

ЛЕВАН ДЖАПАРИДЗЕ

cnobil qarTvel mecniers, saqarTvelos mecnierebaTa erovnuli akademiis cnobil qarTvel mecniers, saqarTvelos mecnierebaTa erovnuli akademiis 

wevr-korespondents, saqarTvelos sainJinro, ruseTis samTo mecnierebaTa, wevr-korespondents, saqarTvelos sainJinro, ruseTis samTo mecnierebaTa, 

ruseTis sainJinro akademiebis namdvil wevrs, informatizaciis saerTaSoriso ruseTis sainJinro akademiebis namdvil wevrs, informatizaciis saerTaSoriso 

da amerikis sabunebismetyvelo akademiebis wevrs, saqarTvelos Rirsebis da amerikis sabunebismetyvelo akademiebis wevrs, saqarTvelos Rirsebis 

ordenis kavalers, teqnikis mecnierebaTa  doqtors, profesor levan jafariZes ordenis kavalers, teqnikis mecnierebaTa  doqtors, profesor levan jafariZes 

dabadebidan 80, samecniero, pedagogiuri da sazogadoebrivi moRvaweobis 55 dabadebidan 80, samecniero, pedagogiuri da sazogadoebrivi moRvaweobis 55 

weli Seusrulda.weli Seusrulda.

man saSualo skolis damTavrebis Semdeg swavla ganagrZo saqarTvelos man saSualo skolis damTavrebis Semdeg swavla ganagrZo saqarTvelos 

politeqnikur institutSi, sadac umaRlesi ganaTleba miiRo specialobiT politeqnikur institutSi, sadac umaRlesi ganaTleba miiRo specialobiT 

miwisqveSa nagebobebis da saSaxto mSenebloba (1959 wels sruli kursiT), miwisqveSa nagebobebis da saSaxto mSenebloba (1959 wels sruli kursiT), 

agreTve samrewvelo da samoqalaqo mSenebloba (1961 wels).agreTve samrewvelo da samoqalaqo mSenebloba (1961 wels).

institutis damTavrebisTanave l. jafariZem muSaoba daiwyo  institut  institutis damTavrebisTanave l. jafariZem muSaoba daiwyo  institut  

„saqSaxtaproeqtis~ samrewvelo ganyofilebaSi, sadac mas mouxda muSaoba „saqSaxtaproeqtis~ samrewvelo ganyofilebaSi, sadac mas mouxda muSaoba 

sabWoTa kavSiris masStabiT iseTi rTuli da umniSvnelovanesi obieqtebis sabWoTa kavSiris masStabiT iseTi rTuli da umniSvnelovanesi obieqtebis 

daproeqtebaze, rogorebicaa: qvanaxSiris Saxtebi da maRaroebi, kapitaluri daproeqtebaze, rogorebicaa: qvanaxSiris Saxtebi da maRaroebi, kapitaluri 

miwisqveSa nagebobebi da gvirabebi, miwiszeda samTo-teqnikuri kompleqsebi. miwisqveSa nagebobebi da gvirabebi, miwiszeda samTo-teqnikuri kompleqsebi. 

1965 wels man swavla ganagrZo q. leningradis samTo geomeqanikisa da markSeideriis 1965 wels man swavla ganagrZo q. leningradis samTo geomeqanikisa da markSeideriis 

samecniero-kvleviTi institutis aspiranturaSi, romelic im dros muSaobda sabWoTa samecniero-kvleviTi institutis aspiranturaSi, romelic im dros muSaobda sabWoTa 

kavSiris zogierTi regionis Zalze rTul samTo-geologiur pirobebSi, qvanaxSiris kavSiris zogierTi regionis Zalze rTul samTo-geologiur pirobebSi, qvanaxSiris 

Saxtebis da sxva strategiuli daniSnulebis Waurebis daproeqtebis da mSeneblobis Saxtebis da sxva strategiuli daniSnulebis Waurebis daproeqtebis da mSeneblobis 

specialur saxelmwifo problemebze. kvleviT jgufSi, romelsac daevala am specialur saxelmwifo problemebze. kvleviT jgufSi, romelsac daevala am 

problemebze muSaoba, CarTuli iqna l. jafariZec. davalebis Sesasruleblad man problemebze muSaoba, CarTuli iqna l. jafariZec. davalebis Sesasruleblad man 

gansakuTrebuli yuradReba dauTmo niko musxeliSvilis fundamenturi naSromis gansakuTrebuli yuradReba dauTmo niko musxeliSvilis fundamenturi naSromis 

„drekadobis maTematikuri Teoriis zogierTi ZiriTadi amocanebis Seswavlas „drekadobis maTematikuri Teoriis zogierTi ZiriTadi amocanebis Seswavlas 

da praqtikaSi gamoyenebas, rac gaxda mZlavri iaraRi misi Semdgomi muSaobisas da praqtikaSi gamoyenebas, rac gaxda mZlavri iaraRi misi Semdgomi muSaobisas 

miwisqveSa nagebobebis meqanikis rTuli amocanebis gadawyvetisaTvis.miwisqveSa nagebobebis meqanikis rTuli amocanebis gadawyvetisaTvis.
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mis mier gamoqveynebuli erT-erTi pirveli samecniero naSromi, exeboda miwisqveSa mis mier gamoqveynebuli erT-erTi pirveli samecniero naSromi, exeboda miwisqveSa 

nagebobis, rogorc bunebrivi da xelovnuri konstruqciebisagan Sedgenili sistemis nagebobis, rogorc bunebrivi da xelovnuri konstruqciebisagan Sedgenili sistemis 

„qanis masivi-samagri~ originaluri saangariSo sqemis Sedgena-dasabuTebas da amoxsnas „qanis masivi-samagri~ originaluri saangariSo sqemis Sedgena-dasabuTebas da amoxsnas 

e.w. Sereuli meTodiT, roca samagri konstruqciis modelireba xdeba masalaTa e.w. Sereuli meTodiT, roca samagri konstruqciis modelireba xdeba masalaTa 

gamZleobis, xolo qanis masivisa - uwyveti tanis meqanikis meTodebiT.gamZleobis, xolo qanis masivisa - uwyveti tanis meqanikis meTodebiT.

aseT da msgavs amocanebSi, rogoricaa, magaliTad, „konstruqciebi drekad fuZeze~ aseT da msgavs amocanebSi, rogoricaa, magaliTad, „konstruqciebi drekad fuZeze~ 

da sxva, qanebis masivi, im dros arsebuli meTodebidan yvelaze ganviTarebulSic ki, da sxva, qanebis masivi, im dros arsebuli meTodebidan yvelaze ganviTarebulSic ki, 

modelirebuli iyo (da dRemde xSirad  gvxvdeba) meqanikaSi cnobili adgilobrivi modelirebuli iyo (da dRemde xSirad  gvxvdeba) meqanikaSi cnobili adgilobrivi 

deformaciis hipoTezaze dafuZnebuli „vinkleris koeficientis~ Sinaarsis mqone e.w. deformaciis hipoTezaze dafuZnebuli „vinkleris koeficientis~ Sinaarsis mqone e.w. 

„ukuwnevis koeficientis~ funqciiT, romelic miRebuli iqna drekadobis Teoriis „ukuwnevis koeficientis~ funqciiT, romelic miRebuli iqna drekadobis Teoriis 

RerZsimetriuli amocanis amoxsnisaTvis. RerZsimetriuli amocanis amoxsnisaTvis. 

batoni levanis mier miRebuli analogiuri funqciebi, ganzogadebuli batoni levanis mier miRebuli analogiuri funqciebi, ganzogadebuli 

araRerZsimetriul SemTxvevebze, rac tipuria realuri samTo teqnikuri araRerZsimetriul SemTxvevebze, rac tipuria realuri samTo teqnikuri 

pirobebisaTvis, gansxvavebuli aRmoCnda arsebulisagan, e.w. „musxeliSvilis  pirobebisaTvis, gansxvavebuli aRmoCnda arsebulisagan, e.w. „musxeliSvilis  

ricxvjer~. es ki qanebisaTvis saSualod oris tolia. mis mier miRebuli „ukuwnevis ricxvjer~. es ki qanebisaTvis saSualod oris tolia. mis mier miRebuli „ukuwnevis 

koeficientis~ funqcia, man SemdgomSi kvlav ganaviTara iseTi umniSvnelovanesi koeficientis~ funqcia, man SemdgomSi kvlav ganaviTara iseTi umniSvnelovanesi 

faqtorebis gaTvaliswinebiT, rogoricaa: sakontaqto pirobebi samagr konstruqcias faqtorebis gaTvaliswinebiT, rogoricaa: sakontaqto pirobebi samagr konstruqcias 

da qans Soris da qanis  masivis  cocvadobis parametrebi. swored am sakiTxebs mieZRvna da qans Soris da qanis  masivis  cocvadobis parametrebi. swored am sakiTxebs mieZRvna 

misi sakandidato disertacia, romelic warmatebiT daicva 1968 wels moskovis samTo misi sakandidato disertacia, romelic warmatebiT daicva 1968 wels moskovis samTo 

institutSi aspiranturis damTavrebisTanave. institutSi aspiranturis damTavrebisTanave. 

Semdegi sakiTxebi, razec  l. jafariZes mouxda muSaoba iyo qanebis da samSeneblo Semdegi sakiTxebi, razec  l. jafariZes mouxda muSaoba iyo qanebis da samSeneblo 

masalebis fizikur-meqanikuri Tvisebebi, romelTa aucilebeli da sakmarisi masalebis fizikur-meqanikuri Tvisebebi, romelTa aucilebeli da sakmarisi 

sizustiT codna erTis mxriv ganapirobebs samTo obieqtebis daproeqtebis xarisxs sizustiT codna erTis mxriv ganapirobebs samTo obieqtebis daproeqtebis xarisxs 

da saimedoobas, xolo meores mxriv - nagebobis mSeneblobis da eqspluataciis da saimedoobas, xolo meores mxriv - nagebobis mSeneblobis da eqspluataciis 

ekonomikurobas da saimedoobas. am mimarTulebiT aRsaniSnavia qanebis masivis ekonomikurobas da saimedoobas. am mimarTulebiT aRsaniSnavia qanebis masivis 

gravitaciuli, teqtonikuri da sxva warmoSobis pirveladi Zabvebis velis gravitaciuli, teqtonikuri da sxva warmoSobis pirveladi Zabvebis velis 

komponentebis da masivis meqanikuri maxasiaTeblebis dadgenis mis mier ganviTarebuli komponentebis da masivis meqanikuri maxasiaTeblebis dadgenis mis mier ganviTarebuli 

e.w. „naturul-analizuri~ meTodebi. maTi daniSnulebaa qanebis masivis daZabuli e.w. „naturul-analizuri~ meTodebi. maTi daniSnulebaa qanebis masivis daZabuli 

mdgomareobis da struqturul-geomeqanikuri Taviseburebebis gaTvaliswineba mdgomareobis da struqturul-geomeqanikuri Taviseburebebis gaTvaliswineba 

wiaRiseulis mopovebasTan dakavSirebuli iseTi saSiSi movlenebis prognozireba wiaRiseulis mopovebasTan dakavSirebuli iseTi saSiSi movlenebis prognozireba 

da prevencia, rogoricaa e.w. samTo dartymebi,  „samagri-qanis~ sistemis statikuri, da prevencia, rogoricaa e.w. samTo dartymebi,  „samagri-qanis~ sistemis statikuri, 

reologiuri da seismuri warmoSobis mZime deformaciebi. reologiuri da seismuri warmoSobis mZime deformaciebi. 

Semdegi etapi l. jafariZis samecniero moRvaweobaSi iyo   konstruqciebis Semdegi etapi l. jafariZis samecniero moRvaweobaSi iyo   konstruqciebis 

zRvrul mdgomareobebze gaangariSebis meTodebis ganviTareba, rac uaRresad zRvrul mdgomareobebze gaangariSebis meTodebis ganviTareba, rac uaRresad 

perspeqtiuli aRmoCnda miwisqveSa nagebobebisaTvis. mimarTavda ra specialuri perspeqtiuli aRmoCnda miwisqveSa nagebobebisaTvis. mimarTavda ra specialuri 

literaturisa da normatiuli dokumentebis analizs, mis mier sistematiurad literaturisa da normatiuli dokumentebis analizs, mis mier sistematiurad 

qveyndeboda kritikuli daskvnebi imis Sesaxeb, rom maSin, roca msoflios yvela qveyndeboda kritikuli daskvnebi imis Sesaxeb, rom maSin, roca msoflios yvela 

ganviTarebuli qveynebis normatiul dokumentebSi nagebobis konstruqciuli ganviTarebuli qveynebis normatiul dokumentebSi nagebobis konstruqciuli 
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gaangariSebisas aRiarebulia zRvrul mdgomareobaze gaangariSebis aucilebloba, gaangariSebisas aRiarebulia zRvrul mdgomareobaze gaangariSebis aucilebloba, 

rac, pirvel rigSi, iTvaliswinebs elementebis muSaobas plastikurobis stadiaSi. rac, pirvel rigSi, iTvaliswinebs elementebis muSaobas plastikurobis stadiaSi. 

statikuri gaangariSebis stadiaze. es SesaZlebloba xSirad ugulebelyofilia. es statikuri gaangariSebis stadiaze. es SesaZlebloba xSirad ugulebelyofilia. es 

ki gansakuTrebiT aqtualuria miwisqveSa nagebobe-bisaTvis, romelTa statikurad ki gansakuTrebiT aqtualuria miwisqveSa nagebobe-bisaTvis, romelTa statikurad 

urkvevadobis xarisxi xSirad gacilebiT maRalia, vidre bevri sxva sainJinro urkvevadobis xarisxi xSirad gacilebiT maRalia, vidre bevri sxva sainJinro 

nagebobisaTvis. aseTi pirobebisaTvis l. jafariZis SromebSi pirvelad iqna nagebobisaTvis. aseTi pirobebisaTvis l. jafariZis SromebSi pirvelad iqna 

Camoyalibebuli miwisqveSa nagebobebis zRvrul mdgomareobebze gaangariSebis Camoyalibebuli miwisqveSa nagebobebis zRvrul mdgomareobebze gaangariSebis 

meTodi, romelic iTvaliswinebda mdgradobis kritikuli datvirTvis sayovelTaod meTodi, romelic iTvaliswinebda mdgradobis kritikuli datvirTvis sayovelTaod 

miRebuli kriteriumis Secvlas qanebis masivis da xelovnuri samagri konstruqciis miRebuli kriteriumis Secvlas qanebis masivis da xelovnuri samagri konstruqciis 

deformaciuli gadaadgilebebis uTanabrobis  principulad axali kriteriumiT  da deformaciuli gadaadgilebebis uTanabrobis  principulad axali kriteriumiT  da 

sxva mniSvnelovan samTo-teqnikur da teqnologiur faqtors. yovelive es aRiarebuli sxva mniSvnelovan samTo-teqnikur da teqnologiur faqtors. yovelive es aRiarebuli 

iqna, rogorc saerTaSoriso mniSvnelobis axali samecniero mimarTuleba da 1978 wels iqna, rogorc saerTaSoriso mniSvnelobis axali samecniero mimarTuleba da 1978 wels 

moskovis samTo institutSi warmatebiT daicva disertacia teqnikis mecnierebaTa moskovis samTo institutSi warmatebiT daicva disertacia teqnikis mecnierebaTa 

doqtoris xarisxis mosapoveblad.doqtoris xarisxis mosapoveblad.

batoni levanis mTeli Semdgomi samecniero muSaoba dakavSirebulia miwisqveSa batoni levanis mTeli Semdgomi samecniero muSaoba dakavSirebulia miwisqveSa 

nagebobaTa meqanikis, sainJinro konstruqciebis gaangariSebis meTodebis, bunebrivi nagebobaTa meqanikis, sainJinro konstruqciebis gaangariSebis meTodebis, bunebrivi 

da xelovnuri qvebis da kompoziciuri masalebis fizikur-meqanikuri Tvisebebis da xelovnuri qvebis da kompoziciuri masalebis fizikur-meqanikuri Tvisebebis 

dadgenis samecniero-teqnologiur problemebTan. am mimarTulebebiT, mis mier dadgenis samecniero-teqnologiur problemebTan. am mimarTulebebiT, mis mier 

gamoqveynebuli iqna 120 samecniero naSromi, romlebSic Camoyalibebulia Teoriuli gamoqveynebuli iqna 120 samecniero naSromi, romlebSic Camoyalibebulia Teoriuli 

safuZvlebi da originaluri meTodebi miwisqveSa nagebobebis zRvrul mdgomareobebze safuZvlebi da originaluri meTodebi miwisqveSa nagebobebis zRvrul mdgomareobebze 

gaangariSebis da daproeqtebisaTvis qanebis masivis da xelovnuri samSeneblo gaangariSebis da daproeqtebisaTvis qanebis masivis da xelovnuri samSeneblo 

konstruqciebis drekadi, plastikuri da reologiuri Tvisebebis gaTvaliswinebiT, konstruqciebis drekadi, plastikuri da reologiuri Tvisebebis gaTvaliswinebiT, 

rac specialistebis mier aRiarebuli iqna rogorc saerTaSoriso mniSvnelobis rac specialistebis mier aRiarebuli iqna rogorc saerTaSoriso mniSvnelobis 

wvlili samTo-teqnikuri da samrewvelo obieqtebis Senoba-nagebobebis daproeqtebis wvlili samTo-teqnikuri da samrewvelo obieqtebis Senoba-nagebobebis daproeqtebis 

dargSi. yovelive amis safuZvelze, l. jafariZis mier Seqmnilia gravitaciuli, dargSi. yovelive amis safuZvelze, l. jafariZis mier Seqmnilia gravitaciuli, 

teqtonikuri, seismuri, teqnologiuri da sxva warmoSobis zemoqmedebebze samTo, teqtonikuri, seismuri, teqnologiuri da sxva warmoSobis zemoqmedebebze samTo, 

satransporto, hidroteqnikuri, samxedro da sxva daniSnulebis gvirabebis satransporto, hidroteqnikuri, samxedro da sxva daniSnulebis gvirabebis 

gaangariSebis originaluri meTodebi Sesabamisi algoriTmebiTa da kompiuteruli gaangariSebis originaluri meTodebi Sesabamisi algoriTmebiTa da kompiuteruli 

programebiT. programebiT. 

1970-1990 wlebSi, batoni levani saqarTvelos politeqnikuri institutSi, 1970-1990 wlebSi, batoni levani saqarTvelos politeqnikuri institutSi, 

wiaRiseul sabadoTa damuSavebis da samTo sawarmoTa mSeneblobis kaTedraze eweoda wiaRiseul sabadoTa damuSavebis da samTo sawarmoTa mSeneblobis kaTedraze eweoda 

pedagogiur moRvaweobas. kiTxulobda leqciebs disciplinebSi: „samTo-teqnikur pedagogiur moRvaweobas. kiTxulobda leqciebs disciplinebSi: „samTo-teqnikur 

Senoba-nagebobebi~ da  „qanebis meqanika~.  mis mier Seqmnilia pirveli saxelmZRvanelo Senoba-nagebobebi~ da  „qanebis meqanika~.  mis mier Seqmnilia pirveli saxelmZRvanelo 

qarTul enaze „miwisqveSa nagebobaTa meqanika~. misi xelmZRvanelobiT daculia xuTi qarTul enaze „miwisqveSa nagebobaTa meqanika~. misi xelmZRvanelobiT daculia xuTi 

samecniero disertacia.samecniero disertacia.

1983 wels l. jafariZes mieniWa profesoris wodeba. 1987-2004 wlebSi igi iyo g. 1983 wels l. jafariZes mieniWa profesoris wodeba. 1987-2004 wlebSi igi iyo g. 

wulukiZis samTo institutis direqtori; 1992-2003 wlebSi - saqarTveelos mecnierebis wulukiZis samTo institutis direqtori; 1992-2003 wlebSi - saqarTveelos mecnierebis 

da teqnologiebis komitetis (SemdgomSi - departamentis) Tavmjdomare;  1987 - 1990 da teqnologiebis komitetis (SemdgomSi - departamentis) Tavmjdomare;  1987 - 1990 
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ww. sabWoTa kavSiris saxelmwifo premiebis mimniWebeli komitetis teqnikis seqciis ww. sabWoTa kavSiris saxelmwifo premiebis mimniWebeli komitetis teqnikis seqciis 

wevri; 1995 - 2003 ww. mecnierebisa da teqnikis dargSi saqarTvelos saxelmwifo wevri; 1995 - 2003 ww. mecnierebisa da teqnikis dargSi saqarTvelos saxelmwifo 

premiebis mimniWebeli komisiis wevri; 1998 wels dajildovebuli iqna Rirsebis premiebis mimniWebeli komisiis wevri; 1998 wels dajildovebuli iqna Rirsebis 

ordeniT, xolo 1997 wels arCeuli iqna saqarTvelos mecnierebaTa erovnuli ordeniT, xolo 1997 wels arCeuli iqna saqarTvelos mecnierebaTa erovnuli 

akademiis wevr-korespondentad. akademiis wevr-korespondentad. 

amJamad batoni levani aris g. wulukiZis samTo institutis samecniero sabWos amJamad batoni levani aris g. wulukiZis samTo institutis samecniero sabWos 

Tavmjdomare. amave dros igi xelmZRvanelobs institutis erT-erT mTavar - Tavmjdomare. amave dros igi xelmZRvanelobs institutis erT-erT mTavar - 

wiaRiseulis sabadoTa damuSavebis da miwisqveSa nagebobaTa mSeneblobis ganyofilebas. wiaRiseulis sabadoTa damuSavebis da miwisqveSa nagebobaTa mSeneblobis ganyofilebas. 

mravalmxrivma samecniero moRvaweobam samTo-samSeneblo problemebis mravalmxrivma samecniero moRvaweobam samTo-samSeneblo problemebis 

gadawyvetisas, misma publikaciebma da monawileobam msoflio kongresebze da gadawyvetisas, misma publikaciebma da monawileobam msoflio kongresebze da 

samecniero konferenciebze: stokholmi - 1989 w.,  florencia - 1994 w., vaSingtoni samecniero konferenciebze: stokholmi - 1989 w.,  florencia - 1994 w., vaSingtoni 

- 1996 w., toledo - 1997 w., aTeni - 2007 w., agra - 2008 w. da sxva, l. jafariZes  - 1996 w., toledo - 1997 w., aTeni - 2007 w., agra - 2008 w. da sxva, l. jafariZes  

Seuqmna saerTaSoriso masStabis mecnieris avtoriteti. igi aris  saqarTvelos Seuqmna saerTaSoriso masStabis mecnieris avtoriteti. igi aris  saqarTvelos 

sainJinro akademiis akademikosi,  ruseTis samTo mecnierebaTa akademiis da ruseTis sainJinro akademiis akademikosi,  ruseTis samTo mecnierebaTa akademiis da ruseTis 

sainJinro akademiis namdvili wevri, informatizaciis saerTaSoriso akademiis wevri sainJinro akademiis namdvili wevri, informatizaciis saerTaSoriso akademiis wevri 

da amerikis sabunebismetyvelo akademiis  wevri.da amerikis sabunebismetyvelo akademiis  wevri.

miuxedavad soliduri saiubileo asakisa, batoni levani dResdReobiTac miuxedavad soliduri saiubileo asakisa, batoni levani dResdReobiTac 

axalgazrduli SemarTebiT ganagrZobs samecniero, pedagogiur da sazogadoebriv axalgazrduli SemarTebiT ganagrZobs samecniero, pedagogiur da sazogadoebriv 

moRvaweobas, rac sawindaria imisa, rom misi uSualo monawileobiT da xelmZRvanelobiT moRvaweobas, rac sawindaria imisa, rom misi uSualo monawileobiT da xelmZRvanelobiT 

Sesrulebuli iqneba araerTi mniSvnelovani samecniero-sakvlevi samuSao, aRizrdeba Sesrulebuli iqneba araerTi mniSvnelovani samecniero-sakvlevi samuSao, aRizrdeba 

samTo saqmis araerTi Rirseuli specialisti. amdenad, vusurvebT mas janmrTelobas, samTo saqmis araerTi Rirseuli specialisti. amdenad, vusurvebT mas janmrTelobas, 

miRwevebs yvela misi xelmZRvanelobiT wamowyebul da ganviTarebul saqmianobaSi, miRwevebs yvela misi xelmZRvanelobiT wamowyebul da ganviTarebul saqmianobaSi, 

bednierebas pirad cxovrebaSi Tavis ojaxTan, mowafeebTan, megobrebTan da bednierebas pirad cxovrebaSi Tavis ojaxTan, mowafeebTan, megobrebTan da 

kolegebTan erTad.kolegebTan erTad.

saqarTvelos mecnierebaTa erovnuli akademia,saqarTvelos mecnierebaTa erovnuli akademia,

  saqarTvelos samTo sazogadoeba,  saqarTvelos samTo sazogadoeba,

 saqarTvelos teqnikuri universitetis  saqarTvelos teqnikuri universitetis 

da misi samTo-geologiuri fakultetis da misi samTo-geologiuri fakultetis 

profesor-maswavleblebi,profesor-maswavleblebi,

 gr. wulukiZis samTo institutis  gr. wulukiZis samTo institutis 

 mecnier-TanamSromlebi, mecnier-TanamSromlebi,

“samTo Jurnalis” saredaqcio kolegia“samTo Jurnalis” saredaqcio kolegia
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Teimuraz Teimuraz 

goCitaSviligoCitaSvili

TEIMURAZ
GOCHITASHVILI

ТЕЙМУРАЗ
ГОЧИТАШВИЛИ

cnobil qarTvel mecniers, teqnikis mecnierebaTa doqtors, profesors, miner-cnobil qarTvel mecniers, teqnikis mecnierebaTa doqtors, profesors, miner-

aluri resursebis saerTaSoriso akademiis, misi saqarTvelos nacionaluri ganyo-aluri resursebis saerTaSoriso akademiis, misi saqarTvelos nacionaluri ganyo-

filebis da saqarTvelos sainJinro akademiis namdvil wevrs, saqarTvelos navTobisa filebis da saqarTvelos sainJinro akademiis namdvil wevrs, saqarTvelos navTobisa 

da gazis korporaciis strategiuli dagegmisa da proeqtebis departamentis ufross, da gazis korporaciis strategiuli dagegmisa da proeqtebis departamentis ufross, 

Teimuraz goCitaSvils dabadebis 70, sakvlevo-samecniero da sazogadoebrivi moR-Teimuraz goCitaSvils dabadebis 70, sakvlevo-samecniero da sazogadoebrivi moR-

vaweobis 45 wlisTavi Seusrulda.vaweobis 45 wlisTavi Seusrulda.

igi daibada 1946 wlis 30 seqtembers mosamsaxuris ojaxSi. 1969 wels daamTavra igi daibada 1946 wlis 30 seqtembers mosamsaxuris ojaxSi. 1969 wels daamTavra 

saqarTvelos politeqnikuri institutis samTo fakulteti da mieniWa samTo inJiner saqarTvelos politeqnikuri institutis samTo fakulteti da mieniWa samTo inJiner 

eleqtromeqanikosis kvalifikacia. imave wels muSaoba daiwyo saqarTvelos mecniere-eleqtromeqanikosis kvalifikacia. imave wels muSaoba daiwyo saqarTvelos mecniere-

baTa akademiis gr. wulukiZis saxelobis samTo meqanikis institutSi. 1971-1974 wlebSi baTa akademiis gr. wulukiZis saxelobis samTo meqanikis institutSi. 1971-1974 wlebSi 

swavlobda saqarTvelos mecnierebaTa akademiis aspiranturaSi, romlis damTavrebis swavlobda saqarTvelos mecnierebaTa akademiis aspiranturaSi, romlis damTavrebis 

Semdeg daicva sakandidato disertacia da mieniWa teqnikis mecnierebaTa kandidatis Semdeg daicva sakandidato disertacia da mieniWa teqnikis mecnierebaTa kandidatis 

samecniero xarisxi. 1988 wels moskovis samTo institutSi daicva sadoqtoro dis-samecniero xarisxi. 1988 wels moskovis samTo institutSi daicva sadoqtoro dis-

ertacia da mieniWa teqnikis mecnierebaTa doqtoris samecniero xarisxi.ertacia da mieniWa teqnikis mecnierebaTa doqtoris samecniero xarisxi.

aRniSnul institutSi sxvadasxva Tanamdebobebze muSaobisas misi uSualo monaw-aRniSnul institutSi sxvadasxva Tanamdebobebze muSaobisas misi uSualo monaw-

ilebiT da xelmZRvanelobiT sruldeboda farTomasStabiani fundamenturi samec-ilebiT da xelmZRvanelobiT sruldeboda farTomasStabiani fundamenturi samec-

niero kvlevebi milsadeni hidrosatransporto sistemebis hidroabraziuli cveTis niero kvlevebi milsadeni hidrosatransporto sistemebis hidroabraziuli cveTis 

urTules problemasTan dakavSirebuli sakiTxebis Sesaswavlad. swored am kvlevebis urTules problemasTan dakavSirebuli sakiTxebis Sesaswavlad. swored am kvlevebis 

umniSvnelovanesi Sedegebi daedo safuZvlad misi uSualo xelmZRvanelobiT da-umniSvnelovanesi Sedegebi daedo safuZvlad misi uSualo xelmZRvanelobiT da-

muSavebul sakavSiro normatiul dokuments `hidrosatransporto sistemebis mil-muSavebul sakavSiro normatiul dokuments `hidrosatransporto sistemebis mil-

sadenebis xangamZleobis da misi gazrdis meTodebis gaangariSebis saxelmZRvanelo sadenebis xangamZleobis da misi gazrdis meTodebis gaangariSebis saxelmZRvanelo 

BCH 01-84”.BCH 01-84”.
batoni Teimurazi samecniero saqmianobis paralelurad 1978 wlidan iwyebs saqa-batoni Teimurazi samecniero saqmianobis paralelurad 1978 wlidan iwyebs saqa-
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rTvelos politeqnikur institutSi (SemdgomSi saqarTvelos teqnikuri universi-rTvelos politeqnikur institutSi (SemdgomSi saqarTvelos teqnikuri universi-

tetSi) pedagogiur moRvaweobas jer docentis, xolo 1989-2004 wlebSi profesoris tetSi) pedagogiur moRvaweobas jer docentis, xolo 1989-2004 wlebSi profesoris 

Tanamdebobaze. Tanamdebobaze. 

SedgomSi igi sxvadasxva dros swavlobda sabazro ekonomikisa da menejmentis, SedgomSi igi sxvadasxva dros swavlobda sabazro ekonomikisa da menejmentis, 

energetikuli politikis, magistraluri gazsadenebis ekonomikisa da politikis energetikuli politikis, magistraluri gazsadenebis ekonomikisa da politikis 

sakiTxebis sakiTxebis TACISTACIS-is saxelmwifo marTvis kolejSi, oqsfordis navTobisa da energe--is saxelmwifo marTvis kolejSi, oqsfordis navTobisa da energe-

tikuli kvlevebis kolejSi, hiustonis universitetis energetikis institutSi, gro-tikuli kvlevebis kolejSi, hiustonis universitetis energetikis institutSi, gro-

ningenis universitetSi. 1981-1983 wlebSi kiTxulobda leqciebis specialur kurss ningenis universitetSi. 1981-1983 wlebSi kiTxulobda leqciebis specialur kurss 

magdeburgisa da vroclavis umaRles teqnikur saswavleblebSi. 2000 wels miwveuli magdeburgisa da vroclavis umaRles teqnikur saswavleblebSi. 2000 wels miwveuli 

iyo hiustonis universitetSi mkvlevarad. 2003-2007 wlebSi holandiis samTo teq-iyo hiustonis universitetSi mkvlevarad. 2003-2007 wlebSi holandiis samTo teq-

nologiebis institutSi xelmZRvanelobda kvlevebs milsadenebisa da gruntis tum-nologiebis institutSi xelmZRvanelobda kvlevebs milsadenebisa da gruntis tum-

boebis saimedoobis sakiTxebze.boebis saimedoobis sakiTxebze.

 batoni Teimurazi 1994 wlidan muSaobda saqarTvelos parlamentis dargobri- batoni Teimurazi 1994 wlidan muSaobda saqarTvelos parlamentis dargobri-

vi ekonomikis komitetis wamyvan specialistad, sadac misi uSualo monawileobiT vi ekonomikis komitetis wamyvan specialistad, sadac misi uSualo monawileobiT 

momzadda saqarTvelos kanonebi „navTobisa da gazis Sesaxeb~ da „eleqtroenerget-momzadda saqarTvelos kanonebi „navTobisa da gazis Sesaxeb~ da „eleqtroenerget-

ikisa da bunebrivi gazis Sesaxeb~. xelmZRvanelobda saerTaSoriso konferenciebs ikisa da bunebrivi gazis Sesaxeb~. xelmZRvanelobda saerTaSoriso konferenciebs 

- „milsadeni transporti da sedimentacia~, „satranzito qveynebis usafrTxoeba~, - „milsadeni transporti da sedimentacia~, „satranzito qveynebis usafrTxoeba~, 

„bunebrivi gazis miwodebis Tanamedrove teqnologiebi~ da sxva. „bunebrivi gazis miwodebis Tanamedrove teqnologiebi~ da sxva. 

samecniero da pedagogiuri saqmianobis garda, batoni Teimurazi 20 welze metia samecniero da pedagogiuri saqmianobis garda, batoni Teimurazi 20 welze metia 

xnis ganmavlobaSi aqtiuradaa CarTuli sainJinro-praqtikul saqmianobaSi. sxvadasx-xnis ganmavlobaSi aqtiuradaa CarTuli sainJinro-praqtikul saqmianobaSi. sxvadasx-

va etapze iyo saerTaSoriso kompaniebis va etapze iyo saerTaSoriso kompaniebis Chevron, CORE Int; COWI, ICEU, Burs & Roe Chevron, CORE Int; COWI, ICEU, Burs & Roe 
Enterpises, ADEME, CRE, Jaako Power, Schrage RCS, SEED, Kantor, WEIC Enterpises, ADEME, CRE, Jaako Power, Schrage RCS, SEED, Kantor, WEIC - eqspert-kon-- eqspert-kon-

sultanti samTo saqmisa da energetikis sakiTxebSi. muSaobda ss „Tbilgazis~ sameT-sultanti samTo saqmisa da energetikis sakiTxebSi. muSaobda ss „Tbilgazis~ sameT-

valyureo sabWos Tavmjdomared, gazis saerTaSoriso korporaciis sameTvalyureo valyureo sabWos Tavmjdomared, gazis saerTaSoriso korporaciis sameTvalyureo 

sabWos Tavmjdomaris moadgiled,  iyo „energoefeqturobis centri-saqarTvelos~ sabWos Tavmjdomaris moadgiled,  iyo „energoefeqturobis centri-saqarTvelos~ 

samxreT kavkasiis regionuli proeqtebis koordinatori, Sps „jeoinJineringis~ di-samxreT kavkasiis regionuli proeqtebis koordinatori, Sps „jeoinJineringis~ di-

reqtori, saqarTvelos navTobisa da gazis korporaciis direqtori jer teqnikur, reqtori, saqarTvelos navTobisa da gazis korporaciis direqtori jer teqnikur, 

xolo Semdeg komerciul sakiTxebSi. 2013 wlidan aris saqarTvelos navTobisa da xolo Semdeg komerciul sakiTxebSi. 2013 wlidan aris saqarTvelos navTobisa da 

gazis korporaciis sameTvalyureo sabWos Tavmjdomare.gazis korporaciis sameTvalyureo sabWos Tavmjdomare.

igi aris 250-ze meti gamoqveynebuli samecniero naSromis avtori. maT Soris: igi aris 250-ze meti gamoqveynebuli samecniero naSromis avtori. maT Soris: 

saxelmZRvaneloebis, saproeqto-normatiuli dokumentaciis, gamogonebebisa da pat-saxelmZRvaneloebis, saproeqto-normatiuli dokumentaciis, gamogonebebisa da pat-

entebis, monografiebis,  romlebSic gaSuqebulia magistraluri milsadenebis saime-entebis, monografiebis,  romlebSic gaSuqebulia magistraluri milsadenebis saime-

dooba,  bunebrivi gazis  satranzito qveynebis usafrTxoeba dooba,  bunebrivi gazis  satranzito qveynebis usafrTxoeba (NATO ARV)(NATO ARV), saqarT-, saqarT-

velos magistraluri navTob-gazsadenebi, saqarTvelos gazis seqtoris ganviTarebis velos magistraluri navTob-gazsadenebi, saqarTvelos gazis seqtoris ganviTarebis 

prioritetebi da sxva sakiTxebi.prioritetebi da sxva sakiTxebi.

batoni Teimurazi uSualod monawileobda eqspertisa an/da proeqtis xelmZRvane-batoni Teimurazi uSualod monawileobda eqspertisa an/da proeqtis xelmZRvane-

lis statusiT saqarTvelos energoseqtoris ganviTarebis mniSvnelovani proeqteb-lis statusiT saqarTvelos energoseqtoris ganviTarebis mniSvnelovani proeqteb-

is ganxorcielebaSi, rogoricaa: samxreT kavkasiuri gazsadenis sistema baqo-Tbi-is ganxorcielebaSi, rogoricaa: samxreT kavkasiuri gazsadenis sistema baqo-Tbi-
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lisi-jeihanis navTobsadeni (saqarTvelos navTobis saerTaSoriso korporacia), lisi-jeihanis navTobsadeni (saqarTvelos navTobis saerTaSoriso korporacia), 

energoinfrastruqturis reabilitaciis proeqti (saqarTvelos aTaswleulis ga-energoinfrastruqturis reabilitaciis proeqti (saqarTvelos aTaswleulis ga-

mowvevis fondi), satranzito milsadenebis energopolitika (hiustonis universi-mowvevis fondi), satranzito milsadenebis energopolitika (hiustonis universi-

teti), saqarTvelos energetikuli usafrTxoebis iniciativa teti), saqarTvelos energetikuli usafrTxoebis iniciativa (USAID),(USAID), bunebrivi  bunebrivi 

gazis strategia saqarTvelosTvis gazis strategia saqarTvelosTvis (USAID),(USAID), azerbaijani-saqarTvelo-rumineTis  azerbaijani-saqarTvelo-rumineTis 

interkonektori interkonektori (AGRI)(AGRI), evroaziuri navTobis satransporto derefani , evroaziuri navTobis satransporto derefani (EAOTC)(EAOTC),  ,  
saqarTvelos gazis infrastruqturis ganviTarebis programa, saqarTveloSi miwis-saqarTvelos gazis infrastruqturis ganviTarebis programa, saqarTveloSi miwis-

qveSa gazsacavis mSeneblobis proeqti da sxva. qveSa gazsacavis mSeneblobis proeqti da sxva. 

saqarTvelos samTo sazogadoeba da teqnikis dargSi moRvawe inteligencia saqarTvelos samTo sazogadoeba da teqnikis dargSi moRvawe inteligencia 

didad afaseben batoni Teimurazis  profesionalizms, adamianur Tvisebebs, did didad afaseben batoni Teimurazis  profesionalizms, adamianur Tvisebebs, did 

Sromisunarianobasa da saqmisadmi pasuxismgeblobas, riTac man didi aRiareba da Sromisunarianobasa da saqmisadmi pasuxismgeblobas, riTac man didi aRiareba da 

pativiscema daimsaxura samTo-teqnikur da energoseqtorSi moRvawe sazogadoeba-pativiscema daimsaxura samTo-teqnikur da energoseqtorSi moRvawe sazogadoeba-

Si. hyavs SesaniSnavi ojaxi - Rirseuli Svilebi da SviliSvilebi. Si. hyavs SesaniSnavi ojaxi - Rirseuli Svilebi da SviliSvilebi. 

baton Teimurazs vusurvebT janmrTelobas, simxneves, xangrZliv sicocxles da baton Teimurazs vusurvebT janmrTelobas, simxneves, xangrZliv sicocxles da 

kidev mravali mniSvnelovani proeqtis warmatebiT ganxorcielebas.kidev mravali mniSvnelovani proeqtis warmatebiT ganxorcielebas.

                                        

  saqarTvelos samTo sazogadoeba,saqarTvelos samTo sazogadoeba,

 saqarTvelos teqnikuri universitetis  saqarTvelos teqnikuri universitetis 

reqtorati da misi reqtorati da misi 

 samTo-geologiuri fakultetis  samTo-geologiuri fakultetis 

profesor-maswavleblebi,profesor-maswavleblebi,

 gr. wulukiZis samTo institutis  gr. wulukiZis samTo institutis 

 mecnier-TanamSromlebi, mecnier-TanamSromlebi,

saqarTvelos navTobisa da gazissaqarTvelos navTobisa da gazis

 korporaciis xelmZRvaneloba, korporaciis xelmZRvaneloba,

 ~samTo Jurnalis~ saredaqcio kolegia ~samTo Jurnalis~ saredaqcio kolegia
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aleqsi miqelaZe
ALEKSI MIKELADZE
АЛЕКСИ  МИКЕЛАДЗЕ

saqarTvelos samTo sazogadoeba, saqarTvelos teqnikuri universitetis saqarTvelos samTo sazogadoeba, saqarTvelos teqnikuri universitetis 

reqtorati da misi samTo-geologiuri fakultetis profesor-maswavleblebi, reqtorati da misi samTo-geologiuri fakultetis profesor-maswavleblebi, 

gr. wulukiZis samTo institutis mecnieri TanamSromlebi Rrma mwuxarebiT gr. wulukiZis samTo institutis mecnieri TanamSromlebi Rrma mwuxarebiT 

iuwyebian, rom gardaicvala cnobili mecnieri, pedagogi, sasargeblo wiaRiseulis iuwyebian, rom gardaicvala cnobili mecnieri, pedagogi, sasargeblo wiaRiseulis 

sabadoTa damuSavebis erT-erTi gamorCeuli specialisti, mecnierebaTa teqnikis sabadoTa damuSavebis erT-erTi gamorCeuli specialisti, mecnierebaTa teqnikis 

dargis saqarTvelos saxelmwifo premiis laureati, teqnikis mecnierebaTa dargis saqarTvelos saxelmwifo premiis laureati, teqnikis mecnierebaTa 

doqtori, profesori doqtori, profesori aleqsi miqelaZealeqsi miqelaZe.

igi daibada 1926 wlis 13 seqtembers q. axalqalaqSi mosamsaxuris ojaxSi. igi daibada 1926 wlis 13 seqtembers q. axalqalaqSi mosamsaxuris ojaxSi. 

1943 wels axalqalaqis qarTuli saSualo skolis warCinebiT damTavrebis 1943 wels axalqalaqis qarTuli saSualo skolis warCinebiT damTavrebis 

Semdeg swavla gaagrZela saqarTvelos politeqnikur institutSi. 1948 wels Semdeg swavla gaagrZela saqarTvelos politeqnikur institutSi. 1948 wels 

institutis aseve warCinebiT damTavrebisTanave, akademikos gr. wulukiZis institutis aseve warCinebiT damTavrebisTanave, akademikos gr. wulukiZis 

rekomendaciiT, rogorc warmatebuli kursdamTavrebuli, datoves ufrosi rekomendaciiT, rogorc warmatebuli kursdamTavrebuli, datoves ufrosi 

laborantis Tanamdebobaze institutis margi wiaRisulis sabadoTa damuSavebis laborantis Tanamdebobaze institutis margi wiaRisulis sabadoTa damuSavebis 

kaTedraze.kaTedraze.

1953 wels daamTavra saqarTvelos mecnierebaTa akademiis liTonisa da 1953 wels daamTavra saqarTvelos mecnierebaTa akademiis liTonisa da 
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samTo saqmis institutis aspiranturis sruli kursi, warmoebisgan mouwyvetlad. samTo saqmis institutis aspiranturis sruli kursi, warmoebisgan mouwyvetlad. 

1953-1957  wlebSi muSaobda amave institutSi umcrosi mecnieri TanamSromlis 1953-1957  wlebSi muSaobda amave institutSi umcrosi mecnieri TanamSromlis 

Tanamdebobaze, xolo 1957  wels samuSaod gadavida saqarTvelos mecnierebaTa Tanamdebobaze, xolo 1957  wels samuSaod gadavida saqarTvelos mecnierebaTa 

akademiaSi axladCamoyalibebul gr. wulukiZis saxelobis samTo meqanikis akademiaSi axladCamoyalibebul gr. wulukiZis saxelobis samTo meqanikis 

(dResdReobiT gr. wulukiZis samTo instituti) institutSi. amave dros SeTavsebiT (dResdReobiT gr. wulukiZis samTo instituti) institutSi. amave dros SeTavsebiT 

eweoda pedagogiur moRvaweobas saqarTvelos politeqnikur institutSi margi eweoda pedagogiur moRvaweobas saqarTvelos politeqnikur institutSi margi 

wiaRiseulis sabadoTa damuSavebis kaTedraze. 1982 wels batoni aleqsi arCeuli wiaRiseulis sabadoTa damuSavebis kaTedraze. 1982 wels batoni aleqsi arCeuli 

iyo amave kaTedris docentad, xolo 1985 wels - profesorad.iyo amave kaTedris docentad, xolo 1985 wels - profesorad.

1964  wels man daicva disertacia teqnikis mecniereba kandidatis, xol 1985 1964  wels man daicva disertacia teqnikis mecniereba kandidatis, xol 1985 

wels teqnikis mecnierebaTa doqtoris samecniero xarisxebis mosapoveblad. wels teqnikis mecnierebaTa doqtoris samecniero xarisxebis mosapoveblad. 

1987  wels mas mieniWa profesoris wodeba sasargeblo wiaRiseulis sabadoTa 1987  wels mas mieniWa profesoris wodeba sasargeblo wiaRiseulis sabadoTa 

damuSavebis dargSi.damuSavebis dargSi.

batoni aleqsi iyo 200-ze meti samecniero naSromis avtori, maT Soris 6 batoni aleqsi iyo 200-ze meti samecniero naSromis avtori, maT Soris 6 

monografiis, ramdenime normatiuli dokumentis, 15 gamogonebis.monografiis, ramdenime normatiuli dokumentis, 15 gamogonebis.

1957-1989 wlebSi batoni aleqsis uSualo xelmZRvanelobiT da monawileobiT 1957-1989 wlebSi batoni aleqsis uSualo xelmZRvanelobiT da monawileobiT 

saqarTvelos SaxtebSi Catarda samecniero-sakvlevo da CanergviTi samuSaoebi saqarTvelos SaxtebSi Catarda samecniero-sakvlevo da CanergviTi samuSaoebi 

naxSiris fenebis damuSavebis efeqturi teqnologiuri sqemebis gamosavlenad. naxSiris fenebis damuSavebis efeqturi teqnologiuri sqemebis gamosavlenad. 

1973 wels mas avtorTa jgufTan erTad mieniWa saqarTvelos saxelmwifo premia 1973 wels mas avtorTa jgufTan erTad mieniWa saqarTvelos saxelmwifo premia 

mecnierebisa da teqnikis dargSi. misi samecniero xelmZRvanelobiT daculia 12 mecnierebisa da teqnikis dargSi. misi samecniero xelmZRvanelobiT daculia 12 

samecniero disertacia da mravali samagistro naSromi.samecniero disertacia da mravali samagistro naSromi.

2006 wels xandazmulobis gamo baton aleqsis daeniSna saxelmwifo 2006 wels xandazmulobis gamo baton aleqsis daeniSna saxelmwifo 

akademiuri stipendia, xolo 2011 wels gadavida saxelmwifo pensiaze.akademiuri stipendia, xolo 2011 wels gadavida saxelmwifo pensiaze.

saqarTvelos samTo sazogadoeba da teqnikuri inteligencia didad saqarTvelos samTo sazogadoeba da teqnikuri inteligencia didad 

afaseben baton aleqsi miqelaZis Rrma profesionalizms, SesaniSnav adamianur afaseben baton aleqsi miqelaZis Rrma profesionalizms, SesaniSnav adamianur 

Tvisebebs, Sromisunarianobas, riTac man daimsaxura sazogadoebis aRiareba da Tvisebebs, Sromisunarianobas, riTac man daimsaxura sazogadoebis aRiareba da 

pativiscema.pativiscema.

a. miqelaZem saqarTvelos teqnikuri universitetis pedagogTan, qalbaton a. miqelaZem saqarTvelos teqnikuri universitetis pedagogTan, qalbaton 

nunu xoneliZesTan erTad Seqmna sanimuSo qarTuli ojaxi da aRzarda Svilebi, nunu xoneliZesTan erTad Seqmna sanimuSo qarTuli ojaxi da aRzarda Svilebi, 

romlebic Rirseulad emsaxurebian samSoblos.romlebic Rirseulad emsaxurebian samSoblos.

misi naTeli xsovna samudamod darCeba qarTveli samToelebis, mowafeebis, misi naTeli xsovna samudamod darCeba qarTveli samToelebis, mowafeebis, 

kolegebisa da axloblebis gulebSi.kolegebisa da axloblebis gulebSi.

                                        saqarTvelos samTo sazogadoeba,saqarTvelos samTo sazogadoeba,

 saqarTvelos teqnikuri universitetis saqarTvelos teqnikuri universitetis

 samTo-geologiuri fakultetis  samTo-geologiuri fakultetis 

profesor-maswavleblebi,profesor-maswavleblebi,

ssip gr. wulukiZis samTo institutis ssip gr. wulukiZis samTo institutis 

 mecnieri TanamSromlebi, mecnieri TanamSromlebi,

 “samTo Jurnalis” saredaqcio kolegia “samTo Jurnalis” saredaqcio kolegia
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gasuli wlis 11 dekembers, grigol wul-gasuli wlis 11 dekembers, grigol wul-

ukiZis samTo institutis samecniero sabWos sx-ukiZis samTo institutis samecniero sabWos sx-

domaTa darbazSi, Catarda me-2 respublikuri domaTa darbazSi, Catarda me-2 respublikuri 

samecniero konferencia samecniero konferencia `samTo saqmis da ge-samTo saqmis da ge-

ologiis aqtualuri problemebiologiis aqtualuri problemebi~, romlis , romlis 

muSaobaSi monawileoba miiRes: grigol wul-muSaobaSi monawileoba miiRes: grigol wul-

ukiZis samTo institutis, saqarTvelos teqni-ukiZis samTo institutis, saqarTvelos teqni-

kuri universitetis, ivane javaxiSvilis sax-kuri universitetis, ivane javaxiSvilis sax-

elobis saxelmwifo universitetis kavkasiis a. elobis saxelmwifo universitetis kavkasiis a. 

TvalWreliZis mine raluri nedleulis insti-TvalWreliZis mine raluri nedleulis insti-

tutis mecnier TanamSromlebma. gamoqveynebuli tutis mecnier TanamSromlebma. gamoqveynebuli 

iqna moxsenebebis Tezisebi. SerCeuli iqna mox-iqna moxsenebebis Tezisebi. SerCeuli iqna mox-

senebebi, romelTac miecaT rekomendacia `samTo senebebi, romelTac miecaT rekomendacia `samTo 

JurnalSi~ srulad gamosaqveyneblad.JurnalSi~ srulad gamosaqveyneblad.

miRebuli iqna gadawyvetileba, rom samTo miRebuli iqna gadawyvetileba, rom samTo 

saqmisa da geologiis aqtualuri problemebi-saqmisa da geologiis aqtualuri problemebi-

sadmi miZRvnili respublikuri konferencia sadmi miZRvnili respublikuri konferencia 

gaxdes tradiciuli - yovelwliuri da Cat-gaxdes tradiciuli - yovelwliuri da Cat-

ardes yoveli wlis bolo TveSi. Sesabamisad ardes yoveli wlis bolo TveSi. Sesabamisad 

miRebuli iqna gadawyvetileba, rom momdevno miRebuli iqna gadawyvetileba, rom momdevno 

konferencia Catardes 2016 wlis 9 dekembers. konferencia Catardes 2016 wlis 9 dekembers. 

misi droulad CatarebisaTvis sasurvelia mox-misi droulad CatarebisaTvis sasurvelia mox-

senebebis Tezisebi gamosaqveyneblad samTo in-senebebis Tezisebi gamosaqveyneblad samTo in-

stitutSi warmodgenili iqnes araugvianes 2016 stitutSi warmodgenili iqnes araugvianes 2016 

wlis 1 noembrisa.wlis 1 noembrisa.
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rusul da inglisur enebze. redaqciisaTvis mowodebuli masalis moculoba unda iyos araumetes 8-10 nabeWdi

gverdisa da akmayofilebdes Semdeg moTxovnebs: ar unda iyos adre gamoqveynebuli (garda saredaqcio kolegiis mier

SekveTili statiisa),samecniero statiaSi gadawyvetil amocanas unda hqondes garkveuli Teoriuli da praqtikuli

mniSvneloba. statias unda erTvodes anotacia or imisgan gansxvavebul enebze,romel enazec warmodgenilia statia.

misi moculoba ar unda aRematebodes 600 niSans da romelSic mokled da gasagebad mocemuli unda iyos miRebuli

Sedegebi, gamoyenebuli meTodebi, miRebuli ZiriTadi daSvebebi da pirobebi, Sedegebis gamoyenebis are.
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ТАБАТАДЗЕ Г. П., ЛОБЖАНИДЗЕ Г. З.,   ТАТИШВИЛИ Г. Т., ЛИПАРТИЯ Т. Ю.
КЛАССИФИКАЦИЯ МИНЕРАЛЬНЫХ РЕСУРСОВ И ЗАПАСОВ  

Рассмотрены геологическая и экономическая сущности минеральных ресурсов и запасов полезных 
ископаемых. Отмечено, что в современной глобальной эконо ми ке полезные ископаемые де ля тся на 
минеральные ресурсы, которые имеют потен циа л ную стоимость и сущес твуют разумные перспективы 
их извлечения, и на запасы, кото рые имеют реальную сто имость и их добыча оправдана с точки зрения 
технико-тех но логических, экономи че с ких, экологических, юридических, маркетинговых и со ци альных 
факторов. По отдельности проанализирована современная международная клас сифи ка ция твердых 
минеральных ресурсов и запасов, и классификация, при ме ня е мая в настоящее время в нефтяной и газовой 
отрасли, которая необхлдима для дей с твую щих в стране  иностранных и потенциальных инвесторов, для 
принятия со от ветствующих инвестиционных решений.

TABATADZE G., LOBJANIDZE G., TATISHVILI G.,TABATADZE G., LOBJANIDZE G., TATISHVILI G.,
LIPARTIA T..LIPARTIA T..
CLASSIFICATION OF MINERAL RESOURCES AND RESERVES CLASSIFICATION OF MINERAL RESOURCES AND RESERVES 

In this article it is considered the geologic and economic essence of mineral resources and reserves. It is In this article it is considered the geologic and economic essence of mineral resources and reserves. It is 
underlined, that in today’s global economy is differed mineral resources, which has potential value and exists underlined, that in today’s global economy is differed mineral resources, which has potential value and exists 
reasonable prospects of their eventually extraction and reserves, which has the real value and justified their ex-reasonable prospects of their eventually extraction and reserves, which has the real value and justified their ex-
traction by technical, economical, ecological, juridical and social points of view.  It is analyzed separately modern traction by technical, economical, ecological, juridical and social points of view.  It is analyzed separately modern 
classification of resources and reserves of social minerals, as well as of oil and gas, in the condition of Georgia, classification of resources and reserves of social minerals, as well as of oil and gas, in the condition of Georgia, 
which is inevitable for operational and potential investors to make the corresponding decisions.which is inevitable for operational and potential investors to make the corresponding decisions.

СИРБИЛАДЗЕ Д. З.
НЕКОТОРЫЕ ВОПРОСЫ ПО ОЦЕНКЕ ИНЖИНЕРНО-ГЕОЛОГИЧЕСКИХ УСЛОВИЙ 
ПРОДОЛЖАЮШЕГОСЯ СТРОИТЕЛЬСТВА ГИДРОУЗЛА НА РЕКЕ КУРА В АХАЛЦИХСКОМ И 
АСПИНДЗСКОМ РАЙОНАХ ГРУЗИИ

В статье рассматриваются некоторые вопросы  оценки инженерно-геологических условий 
продолжающегося строительства гидроузла на реке  Кура в Ахалцихском и Аспиндзском районах Грузии. 
Одним из наиболее важных моментов социально-экономического развития страны является правильное 
использование энергетического потенциала. Для этого необходимо освоение перспективных гидроресурсов 
и их разумное использование  энергетической точки зрения. По ходу строительства и эксплуатации 
гидроэлектростанций ожидается влияние различных негативных факторов на окружающую среду. Тем не 
менее, правильный анализ геологических условий приводит к смягчению и минимализации негативного 
влияния на окружающую геологическую среду. В связи с увеличением спроса на электроэнергию, в 
разных регионах Грузии, осуществляются  проекты строительства  ГЭС малой и средней мощности. 
Одним из таких проектов является гидроэнергетический комплекс «Мтквари ГЭС», который находится в 
стадии строительства на р. Кура, на юго-западе Грузии.

SIRBILADZE D.
SOME ISSUES ON ASSESMENT OF ENGINEERING-GEOLOGICAL CONDITIONS OF ONGOING 
CONSTRUCTION OF HIDROSCHEME AT THE RIVER MTKVARI IN AKHALTSIKHE-ASPINDZA 
REGION IN GEORGIA

The article describes some issues on assessment of engineering-geological conditions of ongoing construc-The article describes some issues on assessment of engineering-geological conditions of ongoing construc-
tion of Hydroscheme at the riv. Mtkvari in Akhaltsikhe-Aspindza Region. One of the most important points for tion of Hydroscheme at the riv. Mtkvari in Akhaltsikhe-Aspindza Region. One of the most important points for 
economic development of a country is proper utilization of energy potential for which is it necessary develop-economic development of a country is proper utilization of energy potential for which is it necessary develop-
ment of perspective hydro resources and their reasonable usage from energy point of view. Various negative fac-ment of perspective hydro resources and their reasonable usage from energy point of view. Various negative fac-
tors are expected during construction and operation of hydro power plants. However, proper analysis of geolog-tors are expected during construction and operation of hydro power plants. However, proper analysis of geolog-
ical conditions results in mitigation of a scale of those negative factors.  Due to the increased demand on power, ical conditions results in mitigation of a scale of those negative factors.  Due to the increased demand on power, 
there are some low and average capacity hydro power plant projects carried out in Georgia. One of such projects there are some low and average capacity hydro power plant projects carried out in Georgia. One of such projects 
is hydro power complex Mtkvari HPP which is under construction at the riv. Mtkvari, at the south-west Georgia. is hydro power complex Mtkvari HPP which is under construction at the riv. Mtkvari, at the south-west Georgia. 



ЛИПАРТИЯ Т. Т.
МЕТОДОЛОГИЯ БЛОЧНОГО МОДЕЛИРОВАНИЯ

   Труд посвящается окнтурированию рудоносных тел исполъзонием  современных программ, а 
в последствии расчету запасов. Для удовлетворения сегодняшних международных требований, 
необходимо произвести расчет запасов в соответствии со стандартами Джорка. Для таких расчета 
запасов, необходимо провести блочное моделирование, которое основывается на надежной базе данных. 
Среди них: литологически-тектоническая изучаемость, анализ оруденения и физико-механических 
свойств содержащих пород, которые отвечают критериям Джорка. После наличия  такой базы данных 
начинается разработка блоковой модели, т. е. блочное моделирование.

LIPARTIA T.
METHODOLOGY OF BLOCK 
MODELING

The work is dedicated to countering of ore bodies by means of contemporary programs and further calculation of 
reserves. For satisfaction of contemporary international requirements, calculation of reserves according to the JORС 
standards is required. For the purpose of such calculation of reserves, block modeling based on the reliable database must 
be provided. They include lithological-tectonic study, analytics of ore bodies of physical-mechanical features of ore-
formation and ore grade mineralization, which satisfy criteria of JORC. After formation of such database development of 
the block model or block modeling is commenced.

ЛИПАРТИЯ Т. Т.
ВЗЯТИЕ И ОБРАБОТКА ПРОБ И СООТВЕСТВИИ СТАНДАРТАМ  “JORC”

   
В труде расмотрены требованиям стандартов “JORC”, в случае невыполнения которых нельзя вести 

переговоры о надежных резервах или эксплуатационных прогнозах с международными организациями, 
что в период сегодняшней растущей экономики, означает шаг назад. Рассмотрены также требования 
“JORC”, предусмотренные для взятия твердых проб и  их последующей обработки, внедрения новых 
устройств, их позиций и использования,  с учетом требований  стандартов “JORC”.

LIPARTIA T.
SAMPLING AND SAMPLE PROCESSING ACCORDING TO  “JORC” STANDARDS
   

The present work is dedicated to requirements of JORC standards, non-fulfillment of which will disable ones to 
conduct discussions on reliable reserves and maintenance forecasts with international organizations that, in the period 
of the current growing economics, means a step made backwards. In frames of the article consideration of the JORC 
requirements while taking of solid samples and their further processing, as well as their implementation, position and 
application of recently installed devices with the account of the requirements (standards) established by the JORC was 
discussed.

ДЖАНАШВИЛИ, Ш. Г., БЕНАШВИЛИ, К. Г., БЛУАШВИЛИ Д. И.
НОВЫЕ СВЕДЕНИЯ ОБ УТВИРСКОМ РУДОПРОЯВЛЕНИИ ЗОЛОТА (ВЕРХНЯЯ СВАНЕТИЯ)

     В статье рассмотрена зона контакта Кирарского интрузива и Лухринской свиты (Дизская серия). 
Проведенные исследования показали. что вдоль контакта Кирарского интрузива и Лухринской свиты 
сформировалось значительное оруденение. В результате проведенных работ считаем целесообразным 
проводить дальнейшие работы в конкретной части интрузива, где в скарнах и роговиках фиксируется 
содержание железа, меди, мышьяка, полиметаллов и золота. Считаем, что в результате правильно 
запланированных, полноценных геологических работ, будет возможным выявление экономически 
оправданных и обоснованных ресурсов (золота) 

JANASHVILI SH.,  BENASHVILI K.,  BLUASHVILI D.,
THE NEWEST DATA THE UTVIRI GOLD OCCUTTENCE (UPPER SVANETI)

In the paper are discussed the contact zone of the Kirari Intrusion  and the Lukhra Suite (Dizi series). 
Conducted works exposed that the contact zone belong The Kirari Intrusion and The Lukhra Suite were formed 
significantly  mineralization. As a result of conducted works we consider expedient, that the further works will be 
investigated of the contact zone, were in the Skarns and Hornfels are observed: Iron, Copper, Arsenic, Polymetall 
and Gold grades. We believe, that results of properly planned investigations, will identify  economically justified 
(Gold) resource.



ПИРЦХАЛАВА Т.Г.
ПЕРСПЕКТИВНАЯ ТЕХНОЛОГИЧЕСКАЯ СХЕМА РАЗРАБОТКИ МОЩНЫХ УГОЛЬНЫХ ПЛАСТОВ 
ТКИБУЛИ-ШАОРСКОГО 
МЕСТОРОЖДЕНИЯ

В работе рассмотрено перспективное техно-логическое направление разработки мощных наклонных 
пластов механизированными комплексами с выпуском подкровельной толщи. Показано, что для успешного 
применения означенной технологической схемы необходима предварительная подготовка выпускаемого слоя 
угля подкровельной толщи. Такая технология характеризуется высокой углеотдачей пласта, низким удельным 
объемом проходки подготовительных выработок, возможностью управ-ления качеством горного массива за счет 
селективной выемки угольных пачек. Приведена расчетная схема определения мощности подсечного слоя и 
выпускаемой подкровельной толщи, алгоритм  и результаты расчета.

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

The paper considers a promising technological direction of the development of powerful layers of inclined 
mechanized complexes with the release of under-roof strata. It is shown that the successful use of the aforesaid 
process scheme requires pre-treatment produced a layer thickness of coal underlay. This technology is characterized 
by high ugleotdachey formation, low speciϐic capacity of penetration of preparatory developments, the possibility 
of a quality management of the rock mass due to selective mining of coal packs. Its hows the design scheme of 
determining the power output and slash layer thickness of the underlay, the algorithm and calculation of results.

БАГНАШВИЛИ М.Г.
РЕЗУЛЬТАТЫ  ИССЛЕДОВАНИЯ  ФЛОТАЦИОННОГО ОБОГАЩЕНИЯ  СЕРЕБРОСОДЕРЖАЩИХ  
БАРИТОВЫХ  РУД ДАВИД-ГАРЕДЖИЙСКОГО  МЕСТОРОЖДЕНИЯ

В статье даются результаты исследования флотации барита в серебросодержащих баритовых рудах 
Давид-гареджийского месторождения. Для подавления флотации кварца и силикатов используется 
жидкое стекло, в качестве регулятора среды – кальцинированная сода, реагента-собирателя – «Баритол», 
мыло на талловом масле и соапстоки хлопкового масла. Самые высокие результаты получены при 
использовании «Баритола». В оптимальном режиме степень измельчения руды составляет 82 % класса 
0.08 мм, расход жидкого стекла 1 кг/т, кальцинированной соды  1 кг/т, «Баритола» 1 кг/т. После двойной 
перечистки пенного продукта флотацией, содержание сульфата бария  в концентрате составляет более  
95 %,  извлечение  70 %. 

BAGNASHVILI M.
INVESTIGATION RESULTS OF FLOTATION BENEFICIATIONOF DAVID-GAREJI 
DEPOSIT SILVER-BARITE ORE 

The article presents investigation results of barite fl otation in silver-barite ores of David-Gareji deposit. To suppress 
quartz and silicates fl otation water glass is used, as a medium controller - soda ash and as collector reagent - “Baritol”, 
tall oil soap and cotton-seed oil soapstocksare used. The best results have been obtained using “Baritol”.In optimal regime 
reduction ratio of the ore is 82 % of 0.08 mm class, water glass consumption is 1 kg/t, soda ash 1 kg/t, “Baritol”  1 kg/t. 
After double re-cleaning of froth product by fl otation, content of barium sulphate in concentrate is more than 95 % and 
the extraction is 70 %.



КАКУЛИЯ Д. В., АРАБИДЗЕ З. Л., 
КАРТВЕЛИШВИЛИ Л. Г., ЧОЧИЯ Л. Ш., 
ГУРУЛИ Т.С.
ПЕРСПЕКТИВЫ ИНТЕНСИФИКАЦИИ КОМПЛЕКСНОГО ОБОГАЩЕНИЯ МИ-
 НЕ РАЛЬНЫХ РЕСУРСОВ ГРУЗИИ   ПРИМЕНЕНИЕМ КОМБИНИРОВАННЫХ ТЕХНОЛОГИЧЕ-
СКИХ  СХЕМ

  
Первичная переработка минерального сырья в Грузии в основном производится  при менением традиционных ме-

ханических способов обогащения, что из-за повышения доли труднообогатимых руд в добыче минерального сырья 
не обеспечивают достижения высоких показателей с точки зрения извлечения полезных компонентов в концентратах 
и компле к сного использования руд. С целью интенсивного развития отрасли переработки полезных ис ко паемых, не-
обходимо в практике обогащения минерального сырья широко внедрить ком бинированные технологические схемы. 
Особенно перспективно включение биотехно ло ги че с ких процессов, чтобы решить задачи отрасли - расширения базы 
переработки сырья, интен си фи кации комплексности ее использования, улучшения экологической ситуации. С этой точ-
ки зре ния рассмотрены перспективы применения комбинированных технологических схем – включением в них гидро 
и биометаллургических процессов  для переработки шламов и хвостов обогащения Ткибульских углей и Маднеульских 
сульфидных золотосодержащих руд, труднообогатимых марганцевых руд Чиатурского месторождения и шламов обога-
щения, хвостов обогащения Чордских баритов и трахитов Асканского месторождения.

KAKULIA J.,   ARABIDZE Z.,  
KARTVELISHVILI  L.,  CHOCHIA L.,  
GURULI  T.
PERSPECTIVES OF INTENSIFICATION OF GEORGIAN MINERAL RESOURCES 
COMPLEX ENRICHMENT WITH 
APPLICATION OF COMBINED TECHNOLOGICAL SCHEMES

Primary proccessing of mineral raw materials in Georgia is mainly produced using traditional mechanical methods of 
enrichment that due to the increase of the share of refractory ores in the mining of minerals do not achieve high perfor-
mance in terms of extraction of useful components in concentrates and complex use of ores. For intensive development 
of processing industry of minerals, it is necessary in the practice of mineral benefi cation widely implement the combined 
technological scheme. Especially promising the inclusion of biotechnological processes to solve industry challenges - 
broadening the base of raw materials, intensify the complexity of its use, improve the environmental situation. From 
this point of view the perspectives of the use of combined technological schemes – including hydro - biometallurgy and 
processes for processing sludge and tailings of Tkibuli coal and Madneuli sulfi de gold ores, refractory manganese ore 
deposits of Chiatura and slimes benefi cation, tailings Chordi barito and trachytes of Hasanskogo fi eld.

SILAGADZE V., MAKHARADZE L., 
JANGIDZE M., STERIAKOVA S.
WATER SUPPLY FROM SUBSURFACE (GROUND) WATER FOR OBJECTS LOCATED ON TEMPORARY 
DISLOCATION PLACES IN FIELD CONDITIONS

The article reviews water supply from subsurface (ground) water for objects (military groups, expeditions, 
tourist centers, etc.) located on temporary dislocation places in field conditions; particularly: recommendations 
for defining the locations, schemes and equipment; for calculation of water consumption from the bore; and for 
arranging water supply and consumption points and their exploitation.  

СИЛАГАДЗЕ В.А., МАХАРАДЗЕ Л.И., 
ДЖАНГИДЗЕ  М.В., СТЕРЯКОВА С.И.
ВОДОСНАБЖЕНИЕ ИЗ ПОДЗЕМНЫХ 
(ГРУНТОВЫХ) ВОД ОБЪЕКТОВ, РАЗМЕЩЕННЫХ В МЕСТНОСТЯХ ВРЕМЕННОЙ ДИСЛОКАЦИИ 
В ПОЛЕВЫХ УСЛОВИЯХ

 
В статье рассмотрены вопросы водоснабжения из подземных (грунтовых) вод объектов, размещён-

ных в местностях временной дислокации в полевых условиях (воинских группировок, экспедиций, 
турбаз и т.д.) в частности: рекомендации по выбору их мест, схем и средств для их осуществления; по 
расчету дебита (расхода) воды из скважин; по устройству пунктов водоснабжения, водоразбора и их 
эксплуатации.



NOZADZE G., PATARAIA D., 
KARTVELISHVILI A., TSOTSERIA E., 
MAISURADZE R.
PROSPECTS OF DEVELOPMENT OF CABLE CARS IN GEORGIA AND SECURITY ISSUES RELATED 
TO THE EUROPEAN STANDARDS

The article analyses the state of the fl eet of passenger ropeways and trends of development of cable transport in 
Georgia. Showing technical rules on security and mandatory European regulations, which are necessary for the production 
and operation of cableways in EU. The issue of responsible services and a list of actions, that are necessary for the 
harmonization of technical regulations in Georgia with the relevant EU legislation are discused in the article.

НОЗАДЗЕ Г.Ч., ПАТАРАЯ Д.И., 
КАРТВЕЛИШВИЛИ А.З., ЦОЦЕРИЯ Е.Ш., 
МАИСУРАДЗЕ Р.Г.
ПЕРСПЕКТИВЫ РАЗВИТИЯ КАНАТНЫХ ДОРОГ В ГРУЗИИ И ВОПРОСЫ БЕЗОПАСНОСТИ 
СВЯЗАННЫЕ С ЕВРОПЕЙСКИМИ НОРМАМИ

В статье анализируется состояние парка пассажирских канатных дорог и тенденций развития канатного 
транспорта в Грузии. Показаны технические правила по вопросам безопасности и обязательных европейских 
правил, которые необходимы для удовлетворения производства и эксплуатации канатных дорог в ЕС. Обсуждается 
вопрос ответственных служб и перечень действий, которые необходимы для гармонизации технических 
регламентов в Грузии с соответствующим законодательством ЕС.

l. maxaraZe, l. gavaSeli, 

k. pervovi, s. steriakova

samTo manqanebis detalebis magnitur-impulsuri damuSaveba 
maTi ganmtkicebis mizniT

  naSromSi ganxilulia samTo manqanebis detalebis zedapirebis magnitur-impulsuri damuSavebis (mid) 

sakiTxi maTi ganmtkicebis mizniT. am axali, magnitur-impulsuri teqnologiis arsi mdgomareobs imaSi, 

rom nivTierebaze magnitur-impulsuri zemoqmedebisas xdeba misi fizikuri da meqanikuri Tvisebebis 

Secvla, rac miiRweva nivTierebis Tavisufali eleqtronebis garegan velTan mimarTuli orientaciiT, ris 

Sedegadac izrdeba samTo manqanis detalis Tbo da eleqtrogamtaroba. narCeni an daRlilobiT daZabulobis 

koncentraciis adgilebSi, romlebic dakavSirebulia detalebis damzadebis teqnologiasTan, an maT damuSavebasa 

da eqspluataciasTan. siTbo, romelic ganpirobebulia mid-is grigaluri nakadebiT, nawilobriv amcirebs 

nimuSis struqturis marcvlebisa da kristalitebis Semdgen Warb energias gansakuTrebiT daZabuli ubnebis 

zonaSi. Senadnobis mikrostruqtura umjobesdeba 0,01-1,0 wamis ganmavlobaSi, xolo grigaluri magnituri 

veli ganapirobebs detalebis ufro Tanabar gacivebas.

MAKHARADZE L., GAVASHELI L., 
PERVOV K., STERYAKOVA S.
IMPULSE-MAGNETIC TREATMENT OF MINING MACHINE DETAILS FOR THE PURPOSE OF 
THEIR STRENGTHENING 

The issue of impulse-magnetic treatment of mining machine details for the purpose of their strengthening 
is reviewed in the article. The idea of this new, magnetic-impulse technology is that during magnetic-impulse 
impact on a substance its physical and mechanic characteristics are changed which is achieved by the orientation 
directed at the external field of free electrons of the substance resulting in increasing the thermal and electrical 
conductivity of the mining machine detail. In places of residual or fatigue stress concentration, which are 
associated with the detail production technology or their treatment and operation, the heat predetermined by 
the hurricane-induced flows of impulse-magnetic treatment partially reduces the excessive energy constituting 
the sample structure grains and crystallites, particularly in the zones of stressed sections. The alloy microstructure 
improves within 0.01-1.0 seconds while the hurricane-induced magnetic field predetermines more equal cooling 
of details.    



KUNCHULIA T.,  KHITARISHVILI V.,  
MAISURADZE A.
EFFECTS OF BACTERIA CONTAMINATED DRILLING FLUIDS ON CORROSION 
PROCESS DURING DRILLING 
OPERATIONS

The paper deals with the corrosion effects of anaerobic bacteria contaminated drilling fluids on drill pipes, 
casing and drill bits in a wellbore. Anaerobic bacteria grows in water-based fluids in an anaerobic environment, 
such as confined reservoirs. Anaerobic bacteria may reduce sulfate ions to sulfide ions which combine with hy-
drogen to form hydrogen sulfide. Hydrogen sulfide can cause the drilling fluid to become corrosive and acceler-
ate corrosion process in a wellbore. The best method for prevention of bacterial problems is to treat the makeup 
with a biocide or bactericide and maintain adequate levels in drilling fluids susceptible to biodegradation.

КУНЧУЛИЯ  Т.С., ХИТАРИШВИЛИ  В.Э.,  МАИСУРАДЗЕ  А.Г.
ВОЗДЕЙСТВИЕ БУРОВЫХ РАСТВОРОВ ЗАГРЯЗНЕННЫМИ БАКТЕРИЯМИ НА КОРОЗИОННЫХ 
ПРОЦЕССОВ ПРИ БУРЕНИИ СКВАЖИН

В статье рассматрывается воздействие буровых растворов, загрязненными анаэробными бактериями, на 
корозию бурильных, обсадных труб и долотя. Анаэробные бактерии размножаются в помещенных закрытых 
резервуарах в буровых растворах на водной основе в безкислородной среде, которые ионов сулфата перестроивают 
на ионы сулфида и эти последные вступают в реакции с водородом и образуют сероводород. Буровые растворы 
содержащие сероводород в стволе скважины вызывают корозионные процессы. Для уничтожения бактерии 
добавляют бактерициды и биоциды, которые приостанавливают развитие корозионных процессов.  

АПРИАШВИЛИ А.Г., КУЧУХИДЗЕ З.К., ШАТБЕРАШВИЛИ Г.Г.,  БАХУТАШВИЛИ Г.Г., ТХЕЛИДЗЕ Г.З., 
АБЕСАДЗЕ Н.А.
МЕТОДЫ ОПРЕДЕЛЕНИЯ РАБОТОСПОСОБНОСТИ 
СОВРЕМЕННЫХ ВЗРЫВЧАТЫХ ВЕЩЕСТВ

В статье рассмотрены лабораторные методы Гесса и Трауцля по определению бризантности и 
фугасности ВВ и дана их оценка. Отмечено, что бризантность ВВ проявляется только в непосредственной 
близости очага взрыва, где давление и плотность газов достигает максимальной величины. Что касается 
фугасности ВВ, то основными параметрами являются тепло и объем выделяемых взрывом газов. 
Рассмотрены полигонные методы определения работоспособности т.н. методы «воронкообразования»,  
«водного купола» и другие, имеющие значительные недостатки. С учетом вышесказанного, в 
Лаборатории исследований ВВ и технологии взрыва Горного Института им. Г. Цулукидзе разработан и 
опробован новый метод определения работоспособности ВВ, основанный на определении продольной 
деформации свинцогого цилиндра под воздействием взрывного импульса. 

APRIASHVILI A., KUCHUXIDZE Z., S
HATBERASHVILI G., BAKHUTASHVILI G., TKHELIDZE G., ABESADZE N.
METHODS OF DEFINITION OF WORKING CAPACITY MODERN EXPLOSIVES

In article laboratory methods of Gess and Trauzl for definition of brisance and fugacity of explosive mate-
rials are considered and their estimation is given. It is noticed, that brisance of explosive materials is appeared 
only in immediate proximity to the explosion centre where pressure and density of gases reaches the maximum 
value. As to fugacity of explosives basic parameters are heat and volume of gases allocated by gas explosion. 
The polygon methods for definition of working capacity, so-called “funneling”, “water dome” and other meth-
ods, having significant lacks are considered. Taking into account the aforesaid in Laboratory research- Blasting 
Explosive and technology of explosion of the Institute of mines of G.Tsulukidze the new method of definition of 
working capacity-Blasting Explosive, based on definition of longitudinal deformation of lead the cylinder under 
the influence of an explosive impulse is developed and tested. 



СВАНИДЗЕ З. С.,  КАХНИАШВИЛИ И. М.,  ОГБАИДЗЕ  Ш. В.
ЭКОЛОГИЧЕСКИЙ МОНИТОРИНГ НЕКОТОРЫХ РЕГИОНОВ ГРУЗИИ

В работе рассмотрены итоги мониторинга некоторих регионов Грузии по тяжелым токсическим 
металлам. Эти металлы являются основнымы загрязнителями экосистемы. Целью изучения этих 
металлов является  оценка степени загрязнения  жизненно важной экосистемы, разработка практических 
мероприятий для  реабилитации.

Изучено содержание некоторых тяжелых металлов в реках Машавера и Казретула, которые связаны 
с Маднеульским медно-кольчедановым месторождением. Выявлена высокая степень загрязнения в 
воздушном бассейне г. Рустави. Изучено Лухумское месторождение мышьяковыстых руд. Установлено, 
что  из-за близости територий рудного месторождения и горно – химического завода в одном 
бассейне и в почвах содержания мышьяка превосходит ЗДК, что связана с большими  количествами 
производственных остатков в этом районе.  В виде рекомендации рассмогрены практические 
мероприятия для предотвращения причин загрязнения окружающей среды.

SVANIDZE Z.,  KAKHNIASHVILI I.,  
OGBAIDZE SH
ENVIRONMENTAL MONITORING OF SOME REGIONS OF GEORGIA
     
The paper presents the results of monitoring of some regions of Georgia after hard toxic metals. These metals 
are basics pollutants ecosystem. The purpose of the study of these metals is to assess the degree of contamination 
vitally important ecosystems, the development of practical measures for the rehabilitation and guidance. The 
content of some heavy metals in rivers Mashavera and  Kazretula, which are associated with copper-colchedane 
ore of Madneuli. It revealed a high degree of pollution in the air basin of Rustavi. Has been studied arsenic ores 
of  Luchumy. It is established that near the territory of the ore deposit and Mining - Chemical plants in the water 
pool and soil arsenic content exceeds the  MPC that is associated with large quantity industrial residues in in this 
district. In the form of recommendations proposed practical events to prevent pollution of the environment.

КВИНИКАДЗЕ М. С., КАХАДЗЕ Б.Г., АБЗИАНИДЗЕ М. Г.,  КИРАКОСЯН В.А.,
МЕТОДЫ ОЦЕНКИ ЭКОНОМИЧЕСКОГО УЩЕРБА, ПРИЧИНЕННОГО 
ЭКОЛОГИЧЕСКИМИ ПРОЦЕССАМИ, ОКРУЖАЮЩЕЙ СРЕДЕ

В работе рассмотрены вопросы определения экономического ущерба причиненного антропо-генными 
процессами окружающей среде. Она является одной из первых попыток такого типа в грузинских экологических 
исследованиях. В работе описана  методика определения экономического ущерба в следствии зкологоческого 
воздействия на окружающей среде. Наряду с нашими представлениями описаны современные литературные 
данные по этому вопросу.

KVINIKADZE M., KAXADZE B.,  
ABZIANIDZE M., KIRAKOSIAN V.
ESTIMATION  METHODS  OF ECONOMIC
 LOSS  RESULTING FROM ECOLOGI-
CAL IMPACTS 

The paper reviews economic calculation of environmental damage caused by anthropogenic processes. It is 
one of the first efforts with similar nature in the practice of Georgian ecology. The paper gives a methodology 
for economic calculation of environmental damage resulting from ecological pollution. It is hereby given the 
present literature information about this subject along with our opinions.  

ХВАДАГИАНИ А. А., ЧИХРАДЗЕ Н.М., ХОМЕРИКИ С.К., НАДИРАШВИЛИ М.Д.
ВЗРЫВЧАТЫЕ ВЕЩЕСТВА И ХИМИЧЕСКИЙ СИНТЕЗ

В статье рассмотрено значение химического синтеза в процессе исследования и производства взрывчатых 
веществ; охарактеризовано одно из важнейших направлении синтеза – нитрирование; даны конкретные типы 
взрывов и механизмы соответствующих цепных процессов; речь идет, также, о корреляции между свойством 



вещества и строением его молекулы; рассмотрен  вопрос перспективности использования методов структурной 
модификации молекул общеизвестных взрывчатых веществ, а также – применения различных классов 
органических соединений для синтеза новых представителей названных веществ. 

KHVADAGIANI A., CHIKHRADZE N., 
KHOMERIKI S.,  NADIRASHVILI M.
EXPLOSIVES AND CHEMICAL SYNTHESIS

The review concerns importance of chemical synthesis in investigation and production of explosives. Nitration – 
one of the important synthetic methods is described. The concrete types of explosion processes and their chain mechanism 
are discussed. There is also reasoning about correlation between substance properties and the structure of its molecule. The 
article contains consideration about perspectivity of using structural modifi cation molecules of well-known explosives, as 
well as, application of organic substances of various classes, for the synthesis of new explosives. 

РОКВА Т.В., ЧАХУНАШВИЛИ Т.А., РОКВА Л.Т., ПАДЖИШВИЛИ М.В., ДЗАНАШВИЛИ Д.И.
ВОЗМОЖНЫЕ НАПРАВЛЕНИЯ ПРИМЕНЕНИЯ МЕЛКОДИСПЕРСНОГО 
ЭЛЕКТРОЛИТИЧЕСКОГО ДИОКСИДА МАРГАНЦА

В работе рассмотрена возможность замещения в положительном электроде гальванических элементов 
марганцево-цинковой системы крупнокристаллического электролитического диоксида марганца (ЭДМ) мел-
кокристаллическим ЭДМ с различным процентным содержанием. Установлена эффективность применения 
двухкомпонентного катализатора (гопкалита), изготовленного на базе ЭДМ, при содержании в воздухе монооксида 
углерода (СО) выше нормы. Установлены также оптимальные составы мелкокристаллического ЭДМ в глазури и 
эмалях. На базе мелкодисперсного ЭДМ изготовлена краска, термостойкая при температурах до 5000С.

ROKVA T.,  CHAKHUNASHVILI T.,  ROKVA L.,  PAJISHVILI M.,  DZANASHVILI D.
POSSIBLE DIRECTIONS OF THE
 USE OF FINE DISPERSED 
ELECTROLYTICAL 
MANGANESE DIOXIDE

The paper considers the substitution possibility of a coarsely crystalline electrolytic manganese dioxide (EMD) in the 
positive electrode of galvanic cells of the manganese-zinc system for a fi nely crystalline EMD with different percentages. 
The effi ciency of the use of a dual catalyst (hopcalite), based on EMD, when carbon monoxide (CO) content in the air is 
above normal, is established. The optimal compositions of the fi nely crystalline EMD in glazes and enamels are estab-
lished as well. On the basis of the fi ne EMD the paint, heat-resistant at temperatures up to 5000С, is produced. 

LOSABERIDZE M.
DISTURBANCE OF AN
 ELASTIC-PLASTIC HALF-PLANE 
CAUSED BY THE PERIODIC 
NORMAL LOAD

The article considers elastic-plastic equilibrium of a half-plane using methods of the theory of analytic 
functions. While on its boundary acts the normal periodic load, the calculation formulas of a stress tensor are 
obtained, which permits identification of maximal stressed points and definition of the maximum strain, as well 
as the trajectory of crack propagation in inhomogeneous stress field. There is proposed mathematical model, 
which permits calculation of a stress function on the boundary of elastic-plastic body in case of the specified 
periodic load.



ЛОСАБЕРИДЗЕ М.В.
ВОЗМУЩЕНИЕ УПРУГОПЛАСТИЧЕСКОЙ ПОЛУПЛОСКОСТИ, ВЫЗВАННОЕ 
ПЕРИОДИЧЕСКОЙ НОРМАЛЬНОЙ НАГРУЗКОЙ

В работе рассматривается упругопластическое равновесие полуплоскости с использованием 
методов теории аналитических функций. Когда на ее границе действует нормальная периодическая 
нагрузка, получены формулы расчета тензора напряжения, которые позволяют установить максимально 
напряженные точки и определить максимальную деформацию, а также траекторию распространения 
трещины в поле неоднородных напряжений. Предложена математическая мо-дель, которая позволяет 
вычислить функцию напряжения на границе упругопластического тела в случае заданной периодической 
нагрузки.

TEVZADZE T., OMSARASHVILI C., 
LORTKIPANISZE PH., VAZAGASHVILI Z.
CRITERIA OF SELECTION OF 
PERSPECTIVE ALLUVIAL GEOLOGICAL STUCTURE FOR SUPPLY OF URBAN 
TERRITORIES OF ARID ZONE WITH 
DRINKING WATER

The main criteria which are necessary for supplying urban territories of an arid zone with drinking water are 
represented and analyzed in the article.  These criteria, on their side, are defi ned on the basis of the forecasting marks the 
selection of which depends on implementation of the certain tasks set under the project. For example, it is necessary to 
select different marks for hydropower, hydro amelioration, urban development of territories, building railway tunnels and 
roads, arragning high-voltage power transmission line, harmonizing slope-related processes and designing-constructing 
other type projects. Only discussion of the forecasting marks on the basis of a detailed, multilateral analysis stipulates 
envisaging and evaluating formation and development of anticipating negative processes which lays the foundation to 
high-qualifi cation selection of protective measures; this presents the basis of the stability and reliable operation of the 
object. In our case, the method of selection of a prospective alluvial geological structure in the arid climate zone of the 
folded mountainous region in Georgia is discussed. This method is based on considering the forecasting marks. 

ТЕВЗАДЗЕ Т.В.,  ОМСАРАШВИЛИ Г.Г.,  ЛОРТКИПАНИДЗЕ Ф.Н.,  ВАРАЗАШВИЛИ  З.Н.
КРИТЕРИИ ОТБОРА ПЕРСПЕКТИВНЫХ  АЛЛЮВИАЛЬНЫХ ГЕОСТРУКТУР АРИДНОЙ 
ЗОНЫ  ДЛЯ ПИТЬЕВОГО ВОДОСНАБЖЕНИЯ ГОРОДСКИХ РАЙОНОВ.
 

В статье представлены и проанализированы основные критерии, которые необходимы для питьевого 
водоснабжения аридных зон городских территорий. В свою очередь эти критерии определены на основании 
прогнозных признаков, выбор которых зависит от набора конкретных задач  для осуществления проекта. 
Например, для гидроэнергетического, гидромелиоративного строительства, для урбанизации территорий, для 
строительства железнодорожных туннелей и автомобильных дорог, для прокладки высоковольтных линий 
электропередач, а также для гармонизации склоновых процессов и других видов проектирования и строительства 
нужен выбор отличных друг от друга прогнозных признаков. Только обсуждение детального, всестороннего 
анализа прогнозных признаков предполагает учет и оценку процессов формирования и развития ожидаемых 
негативных процессов, что является основой для выбора высококачественных защитных мер. Это дает  объекту 
стабильность и надежность. В нашем случае рассматривается  метод выбора перспективных аллювиальных 
геоструктур  аридной климатической зоны горно-складчатых регионов Грузии, который основан на учете 
прогрозных признаков.

ШВАНГИРАДЗЕ И. Г, ЧХАРТИШВИЛИ М. М. 
СОВРЕМЕННЫЕ СРЕДСТВА БОРЬБЫ С ВРЕДИТЕЛЯМИ В СЕЛЬСКОХОЗЯЙСТВЕННЫХ 
КУЛЬТУРАХ 

В труде рассмотрены современные пестициды, которые используются для борьбы с вредителями и 
болезнями сельскохозяственных культур. В современных условиях, одной из задач экологии являются 



исследования, связанные с использованием сельскохозяйственных химикатов и разработка превентив-
ных мер. Некоторые пестициды негативно влияют на биосферу, участвуют в круговороте веществ и 
пищевой цепи. Они вызывают загрязнение окружающей среды. Использование любого ядохимиката 
требует детального изучния, чтобы в дальнейшем исключить накопление вредных веществ в продуктах, 
не нанести вред местной экосистеме, домашним животным и здоровью человека, а только бороться с 
вредителями и болезнями в сельскохозяйственных культурах. 

SHVANGIRADZE 1., CHKHARTISHVILI М. 
МОDERN FACILITIES AGAINST 
AGRICULTURAL ADVERSE EFFECTS 

The paper discusses pesticides used against harmful diseases in agriculture. One of the tasks of modern 

ecology is the research of threat of use of agricultural chemicals and development of preventive measures. Some 

pesticide, apart of its designed functions, affects in many negative ways on biosphere: it takes part in substantial 

cycle, intervenes in food chain, disturbs vitality of living organisms, causes environmental pollution. Usage of 

each fertilizer requires knowledge to avoid its accumulation in products, damage to ecosystem and damage 

cattle and human health. 

ГОРГИДЗЕ  Л.Ш., ГОРГИДЗЕ Т. Ш., ГАЧЕЧИЛАДЗЕ Н. ДЖ.
ФИЗИКО-МЕХАНИЧЕСКИЕ ХАРАКТЕРИСТИКИ И КЛАССИФИКАЦИЯ ГОРНОЙ МАССЫ 
ПОДВОДЯЩЕГО ТУННЕЛЯ ДАРЬЯЛ ГЭС В ГРУЗИИ СОГЛАСНО ДАННЫМ RMR 

В статье рассматривается геологическое строение района пролегания подводящего туннеля 
«Дариали» ГЭС. В районе пролегания подводящего тоннеля были выделены литостратиграфические 
единицы и границы их распространения; приведены расчеты характеристик плот-ности и прочности 
индивидуальных литостратигра-фичес ких единиц; характеристики породной толщи выполнены с 
использованием данных, полученных в ходе проведения полевых и лабораторных исследований.

GORGIDZE L., GORGIDZE T., GORGIDZE L., GORGIDZE T., 
GACHECHILADZE N.GACHECHILADZE N.
PHYSICAL-MECHANICAL CHARACTERISTICS AND CLASSIFICATION OF ROCK MASS PHYSICAL-MECHANICAL CHARACTERISTICS AND CLASSIFICATION OF ROCK MASS 
ACCORDING TO THE RMR OF HEADRACE ACCORDING TO THE RMR OF HEADRACE 
TUNNEL OF DARIALI HPP IN GEORGIATUNNEL OF DARIALI HPP IN GEORGIA

This article describes geological structure of headrace tunnel location route of Dariali HPP. Some 
lithostratigraphic units were identified here, as well as borders of their distribution. Also, calculation of the 
article shows determination of density and strength characteristics for these individual lithostratigraphic units. 
Rock Mass Rating (RMR) has been calculated based on the data obtained during the field and laboratory studies.

ГОРГИДЗЕ  Л.Ш., ГОРГИДЗЕ Т. Ш., 
ГАЧЕЧИЛАДЗЕ Н. ДЖ.
ИНЖЕНЕРНО-ГЕОЛОГИЧЕСКИЕ УСЛОВИЯ ОПОЛЗНЕЙ НА УЧАСТКЕ ТБИЛИССКОЙ ОБЪЕЗД-
НОЙ АВТОМОБИЛЬНОЙ ДОРОГИ 

В настоящее время в Грузии идет интенсивное строительство дорог местного и международного 
значения. Следует отметить, что тбилисская объездная дорога проходит через районы со сложными 
геодинамическими условиями, где наблю даются оползни различных масштабов. В данной статье рассма-
триваются инженер но-геологические условия этих оползней районов на участке тбилисской объездной 
автомобильной дороги.



GORGIDZE L., GORGIDZE T., GACHECHILADZE N.
ENGINEERING-GEOELOGICAL CONDITIONS OF LANDSLIDE AREAS AT    TBILISI  BYPASS MOTOR 
ROAD SEGMENT 

Nowadays, construction of the local and international roads are ongoing intensively in Georgia. It shall be 
mentioned here that Tbilisi Bypass road runs through the areas with difficult geodynamic conditions where 
landslides of different scales are observed. This article reviews engineering-geological conditions of these land-

slide areas at Tbilisi Bypass motor road segment.
KARTVELISHVILI L., CHKHOBADZE N., KAKULIA J., LOM IDZE N., CHOCHIA L.
TEST BIOMINERAL DEPOT FERTILIZER DERIVED FROM THE PROCESSING OF 
TRACHYTE

The article shows that trachytes Tsikhisubani fi eld recycled silicate bacteria biotechnological method. The resulting 
fertilizer is prolonged by adsorption of bacteria and potassium silicate. The product was tested in a pot experiment under 
greenhouse conditions in the crop of grain. The effective fertilizer. As indicated by the increase in plant productivity, as 
well as activation of the positive microorganisms.

КАРТВЕЛИШВИЛИ Л.Г., ЧХОБАДЗЕ Н.Д., КАКУЛИЯ ДЖ.В., ЛОМИДЗЕ Н.Н., 
ЧОЧИА Л.Ш.
ИСПЫТАНИЕ БИОМИНЕРАЛЬНОГО ПРОЛОНГИРОВАННОГО УДОБРЕНИЯ ПО-
ЛУЧЕННОГО В РЕЗУЛЬТАТЕ ПЕРЕРАБОТКИ ТРАХИТА

В статье показано, что трахити месторождения Цихисубани переработаны силикатными бактериями био-
технологическим методом. Получено пролонгированное удобрение методом адсорбции силикатных бактерий и 
калия. Продукт был испытан в вегетационном опыте в условиях теплицы на культуре зерна. Выявлена эффек-
тивность удобрения, на что указывает повышение продуктивности растений, а также активация положительной 
микрофлоры.
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