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1. karieris daproeqtebis organizacia 

1.1. karieris proeqtis daniSnuleba 

 

usafrTxoebis erTiani wesebisa Tanaxmad saba-

doebis Ria wesiT damuSavebisas yovel kariers un-

da hqondes damtkicebuli damuSavebis proeqti. 

proeqti aris oficialuri dokumenti, romelic 

muSavdeba gansazRvruli normebisa da wesebis Se-

sabamisad. karieris proeqti, romelsac oficial-

urad ewodeba `Ria wesiT damuSavebis samTo mom-

povebeli sawarmos mSeneblobis an rekonstruqci-

is proeqti~, gankuTvnilia Semdegi miznebisaTvis: 

saministros da sxva sadireqtivo da mgegmavi 

uwyebis mier gadawyvetilebis dasasabuTeblad ka-

rieris mSeneblobis Sesaxeb; karieris direqciis 

mier karieris mSeneblobis organizaciisaTvis; ba-

nkis, samSeneblo da sxva organizaciebis, agreTve 

mSenebare karieris direqciis mier mSeneblobis 

dafinansebis operaciebis Sesasruleblad; 

moqmedi karieris direqciis mier saeqspluatac-

io samuSaoebis organizaciisa da finansirebisaT-

vis. amis Sesabamisad karieris proeqtSi wydeba Se-

mdegi amocanebi: 

vlindeba karieris mSeneblobis ekonomikuri mi-

zanSewoniloba; 

dgindeba saukeTeso organizaciul-teqnikuri 

gadawyvetilebebi mocemuli mwarmoeblurobis ka-

rieris umokles vadaSi da minimaluri xarjebiT 

mSeneblobis organizaciisa da warmoebis Sesaxeb. 
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dgindeba saukeTeso teqnikuri gadawyvetilebebi 

sabados usafrTxo da maqsimaluri ekonomikuri 

efeqtiT damuSavebis Sesaxeb. 

amgvarad, karieris proeqtis daniSnuleba Sed-

geba imaSi, rom gamoavlinos optimaluri organi-

zaciul-teqnikuri gadawyvetebi karieris mSeneb-

lobis da sabados eqspluataciis Sesaxeb, romel-

Ta realizacia uzrunvelyofs maqsimalur ekonom-

ikur efeqts. ukanaskneli miiRweva mecnierebisa da 

teqnikis uaxloes miRwevebis sworad gaTvaliswi-

nebiT, agreTve proeqtis yvela amocanisadmi Semoq-

medebiTi midgomiT. proeqtis utyuaroba da saimed-

ooba ganisazRvreba sawyisi monacemebis utyuro-

biT, gaangariSebebis mravalvariantobiT, ganmsaz-

Rvrel faqtorebis didi ricxvis gaTvaliswinebiT. 

bolo dros sul ufro meti yuradReba eqceva 

moTxovnebs saproeqto samuSaoebis vadebisa da 

Sromatevadobis Semcirebis Sesaxeb. am moTxovne-

bis dakmayofileba ise, rom SenarCunebuli da 

gazrdili iqnes saproeqto gadawyvetaTa saimedoo-

ba, SesaZlebelia mxolod saproeqto samuSaoebis 

avtomatizaciiT (eleqtrogamoTvliTi teqnikis 

farTo gamoyenebiT). 

samTo sawarmoTa daproeqtebisas aucilebelia 

gaTvaliswinebuli iqnes samTo teqnologiis didi 

damokidebuleba bunebriv faqtorebze (wiaRiseul-

idan, klimatidan, zedapiris reliefidan) da sam-

To samuSaoebis uaryofiTi gavlena garemoze (ni-

adagze, haerze, wyalsa da mcenareulobaze). kari-
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erebis daproeqtebaSi, garda amisa, aucilebelia 

gaTvaliswinebuli iqnes Ria damuSavebis specifika 

(didi masStabebi, ZiriTadi parametrebis dinamika). 

daniSnulebis mixedviT karieris proeqtirebi-

sas sruldeba saproeqto dokumentaciis Semdegi 

ZiriTadi saxeebi: 

1. karieris mSeneblobis an rekonstruqciis teq-

nikur-ekonomikuri dasabuTeba (ted) an teqni-

kur-ekonomikuri moxseneba (tem). 

2. kondiciis proeqti da teqnikur-ekonomikuri 

dasabuTeba; 

3. davaleba karieris mSenebloobis an rekon-

struqciis proeqtze; 

4. miwisa da samTo mikuTvnebis proeqti; 

5. mSeneblobis an rekonstruqciis teqnikuri sa-

muSao proeqti; 

6. mSeneblobis an rekonstruqciis teqnikuri 

proeqti; 

7. mSeneblobis an rekonstruqciis samuSao naxa-

zebi; 

8. krebsiTi da lokaluri xarjTaRricxvebi da 

saxarjTaRricxvo finansuri angariSebi; 

9. mSeneblobis organizaciis proeqti; 

10. proeqtis pasporti; 
11. tipiuri proeqti; 
12. normatiuli dokumentebi. 

garda amisa, zog SemTxvevebSi sruldeba auzis 

an raionis perspeqtiuli ganviTarebis kompleqsu-

ri proeqtebi. 
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teqnikuri samuSao teqnikuri proeqtis Sedge-

namde sruldeba (ted), romelSic damsxvilebuli 

monacemebiT wydeba proeqtis ZiriTadi amocanebi, 

xdeba teqnikis, teqnologiis ZiriTadi SesaZlo va-

riantebis, samTo samuSaoebis ganviTarebis vadebis 

da parametrebis ekonomikuri Sefaseba, dgindeba 

sabados damuSavebis teqnikuri SesaZlebloba da 

ekonomikuri mizanSewoniloba. gamoaqvT daskvna 

proeqtirebis mizanSewonilobis Sesaxeb. TviT 

proeqtireba warmoebs erT an or stadiad. gadaw-

yvetilebisa da proeqtebis stadiurobaze iRebs 

organizacia, romelic amtkicebs ted-s. 

erTstadiiani proeqtireba, romlis drosac 

sruldeba teqnikur-samuSao proeqti, miiReba ara 

rTul geologiur da teqnikur pirobebSi. teqni-

kur-samuSao proeqtSi teqnikuri, ekonomikuri anga-

riSebi da samuSao naxazebi sruldeba erTad. 

orstadiiani proeqtirebisas pirvelad srulde-

ba teqnikuri proeqti (I stadia), xolo teqnikuri 

proeqtis damtkicebis Semdeg, samuSao naxazebi (II 

stadia). 

teqnikur proeqtSi ted-an gansxvavebiT srulde-

ba detaluri angariSebi amocanebis gadawyvetisas 

da saxarjTaRricxvo-safinanso angariSebi. teqni-

kur proeqtSi uzrunvelyofili unda iqnes teqni-

kur-ekonomikuri maCveneblebis gansazRvris didi 

sizuste. teqnikuri proeqtis stadiaze saproeqto 

dikumentacia warmodgindeba ganmartebiTi baraTiT 

da naxazebiT Semcirebuli saxiT. samuSao naxaze-
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bis stadiaze xorcieldeba saproeqto gadawyveta-

Ta detalizacia da koreqtireba calkeuli obieq-

tebis da nagebobebis mixedviT. samuSao naxazebi 

sruldeba damtkicebuli da SekveTili mowyobi-

lobebis teqnikuri maxasiaTeblebis mixedviT. sam-

To nawilSi samuSao naxazebi sruldeba samTo-ka-

pitalur samuSaoebze. isini Seicaven samTo samu-

Saoebis gegmas da karieris ganiv Wrilebs, Sreob-

riv gegmebs samuSaoebis moculobebis dayofiT 

wlebisa da samuSaoebis saxis mixedviT, tranSeeb-

isa da Casasvlelebis detalur gegmebs da profi-

lebs da sxv. samuSao naxazebi warmoadgens proeq-

tirebis damamTavrebel stadias. samuSao naxazebis 

mixedviT xorcieldeba yvela saxis samSeneblo sa-

muSaoebi. orstadiiani proeqtireba miiReba msxvi-

li da rTuli sawarmoo kompleqsebis mSeneblobi-

sas, agreTve warmoebis axali teqnologiis dapro-

eqtebis SemTxvevaSi. 

karieris damTavrebuli proeqti Seicavs naxa-

zebs, ganmartebiT baraTs, xarjTaRricxvas, proeq-

tis pasports da sxvadasxva danarTs (sawyisi 

mdgomareoba, davaleba proeqtirebaze, cnoba mara-

gebis damtkicebis Sesaxeb, dikumentebi saproeqto 

gadawyvetaTa SeTanxmebaze da damtkicebaze da 

sxva). proeqti sruldeba xuT egzempliarad. naxa-

zebi mzaddeba ramdenime egzemplarad Sav-TeTri 

feris sinaTlisa da fotokopirebis saxiT. amitom 

naxazebis Sesrulebisas sxvadasxva feris gamoye-

neba ar SeiZleba. naxazebi mzaddeba xazvis Sesaba-
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misi wesebis dacviT da maT ukeTdeba Stampi, ro-

melzec aRniSnulia naxazis nomeri, obieqtis da-

saxeleba, Semsruleblis gvari da sxv. ganmartebi-

Ti baraTi dabeWdili unda iyos. satitule fur-

celze naCvenebi unda iyos proeqtis obieqti, dam-

proeqebeli organizacia, gamoSvebis TariRi. moce-

mulia agreTve Semsruleblebis sia. ganmartebiTi 

baraTi Sedgenil unda iqnes mokled (meore xaris-

xovani sakiTxebis gadmocemis gareSe) da naTlad. 

masSi mocemuli unda iqnes mxolod saangariSo 

winapirobebi da angariSebis Sedegebi, xolo deta-

luri angariSebi rCeba damproeqtebeli organiza-

ciis arqivSi. karieris teqnikuri proeqtis saerTo 

moculoba sxvadasxvaa, da igi damokidebulia sam-

To-geologiur pirobebze. magaliTad, Savi meta-

lurgiis karierebisaTvis igi Seicavs ganmartebiT 

baraTs 1400-2500 gverdze da 180-330 furcel na-

xazs. 

teqnikuri proeqtis pasporti Seicavs SemWidro-

ebuli saxis proeqtis yvela ZiriTad Sedegs, ag-

reTve sawyisi monacemebis, karieris arsebuli 

mdgomareobis da ganviTarebis perspeqtivebis mok-

le daxasiaTebas. 

 

1.2. karieris proeqtis Sinaarsi 

(Sedgeniloba) 

 

proeqti Sedgeba Sesavlisa da 11 Tavisagan: ge-

ologiuri, samTo (teqnologiuri), samTo-meqaniku-

ri, energetikuli, samSeneblo, satransporto, ek-
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onomikuri, saxarjTaRricxvo, garemos dacva, mSe-

neblobis organizacia. karieris proeqtis Sedgeni-

loba (Sinaarsi) da nawilebis  Tanamimdevroba Se-

iZleba iyos sxvadasxva samTo-teqnikuri pirobebi-

sa da karieris sauwyebo mikuTvnebisagan damokide-

bulebiT. proeqtis calkeuli ganyofilebebis yve-

laze ufro gavrcelebuli Tanamimdevroba Semde-

gia: 

I. Sesavali da teqnikur-ekonomikuri cnoba. Se-

savalSi aRiniSneba geologiuri da klimaturi pi-

robebis Taviseburebani, gansakuTrebuli  moTxov-

nebi sasargeblo wiaRiseulis xarisxisadmi, dam-

kveTis miTiTebani da sxv. teqnikur-ekonomikuri 

cnoba warmoadgens proeqtis ZiriTadi nawilebis 

mokle konspeqts. 

II. geologiuri nawili Seicavs raionisa da sa-

bados daxasiaTebas, raionis klimats da orTog-

rafias, sabados Semcveli qanebis geologiur da 

hidrometeorologiur daxasiaTebas aq Sedis Sem-

degi maCveneblebi: 

• sabados ubnebisa da madnis sxeulebis raod-

enoba da dasaxeleba, maTi forma da zomebi (ga-

madnebis siRrme, horizontuli sisqe, sigrZe gan-

vrcobiT, daqanebis kuTxe); 

• Semcveli da gadamxuravi qanebis daxasiaTe-

ba, gadamxuravi qanebis sisqe, maTi struqtura, fu-

Wi qanebis calkeuli saxeebis agroqimiuri Tvise-

bebi da maTi vargisianoba rekultivaciisaTvis; 

• madnis tipebi da teqnologiuri sortebi; 
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• madnis (tipebisa da sortebis mixedviT) da 

fuWi qanebis simkvrive, simagris koeficienti, gaf-

xvierebis koeficienti, madnis bunebrivi tenianoba; 

• wyalSemcveli horizontebis ricxvi da sis-

qe, filtraciis koeficienti, wneva horizontebis 

mixedviT, atmosferuli da miwisqveSa wylebis mo-

dena; 

• sasargeblo wiaRiseulis xarisxobrivi daxa-

siaTeba da maTi kompleqsuri gamoyenebis SesaZ-

lebloba, Semcveli qanebis gamoyenebis SesaZleb-

loba, kondicia madanze; 

• sasargeblo wiaRiseulis da fuWi qanebis 

fizikur-meqanikuri Tvisebebi; 

• sasargeblo wiaRiseulis damtkicebuli ma-

ragebi, sabados daZiebis xarisxi, maragebis gazr-

dis perspeqtivebi. 

III. samTo (teqnologiuri) nawili Seicavs Semdeg 

cnobebs: 

• karieris perspeqtiul da Sualeduri kontu-

rebis dasabuTeba msxvil karierebze, karieris ve-

lebis daWra, damuSavebis etapebis gamoyofa; 

• sasargeblo wiaRiseulis maragebis, gadasax-

sneli qanebis moculobis angariSi karieris kon-

turebSi, budobebSi, geologiur blokebSi, saeqs-

pluatacio ubnebSi (daxril da cicabo sabadoeb-

ze maragebi da moculobebi gaiTvleba horizonta-

luri Sreebis mixedviT); 

• nayofieri da naxevrad nayofieri niadagis 

maragebi; 
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• ZiriTadi debulebebi muSaobis organizacia-

ze (kalendaruli reJimi, kompleqsuri meqanizaci-

is saerTo sqema, saburRi, amosaReb-dasatvirTi, 

satransporto da sanayaro mowyobilobebis tipebi, 

sasaqonlo produqciis daxasiaTeba); 

• karieris mwarmoeblurobis dasabuTeba, ga-

daxsnis wliuri moculobebi, karieris arsebobis 

vada, sapreqto mwarmoeblurobis aTvisebis peri-

odis xangrZlivoba, meore etapis damuSavebis da-

sawyisi da sxv.); 

• burRva-afeTqebiTi samuSaoebis (saburRi 

dazgis modelis da feTqebadi nivTierebis (fn) ti-

pis dasabuTeba burRva-afeTqebiTi samuSaoebis pa-

rametrebis angariSi, saburRi dazgebis da mowyo-

bilobebis raodenoba); 

• saeqskavatoro (amosaReb-dasatvirTi) samuSa-

oebi (mompovebeli da gadamxsneli eqskavatorebis 

tipebis dasabuTeba, maTi mwarmoebluorbisa da 

ricxvis angariSi, saeqskavatoro sangrevebis para-

metrebis angariSi); 

• Sigasakariero transporti, e. i. transporti 

sangrevebidan sanayaroebamde, samsxvrev-saxarisxe-

bel fabrikebamde (transportis saxeebis da sat-

ransporto mowyobilobebis dasabuTeba, misi erTe-

ulebis ricxvisa da mwarmoeblurobis gansazRvra, 

rkinigzisa da saavtomobilo gzebis parametrebis 

angariSi da sxv.); 

• nayarwarmoqmna (nayaris warmoqmnis xerxis 

dasabuTeba, sanayaroebis parametrebis da sanayaro 
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mowyobilobebis ricxvis angariSi, sanayaroebis 

ganlagebis adgilis dasabuTeba, miwebis rekulti-

vaciis xerxis SerCeva); 

• damxmare procesebis meqanizacia da masale-

bis mizidva karierSi; 

• tranSeebis gayvana (tranSeebis gayvanis xer-

xis dasabuTeba, tranSeis parametrebis angariSi, 

samTo samuSaoebis CaRrmavebis siCqaris gansaz-

Rvra, mosamzadebeli damuSavebis moculobebis an-

gariSebi); 

• gaxsna (gaxsnis xerxis dasabuTeba da misi 

daxasiaTeba, karierSi trasis Seyvanis da pioneru-

li tranSeebis ganlagebis adgilis dasabuTeba, 

samTo-kapitaluri samuSaoebis moculobis da misi 

Sesrulebis xangrZlivobis gansazRvra, karieris 

gaxsnis dinamika sabados gamomuSavebasTan dakav-

SirebiT); 

• damuSavebis sistema (damuSavebis sistemis 

dasabuTeba da daxasiTeba, safexuris simaRle, 

spirajosa da baqanis sigane, samuSao gverdis da-

ferdebis kuTxe, axali horizontebis momzadebis 

sqema. amosaRebad momzadebuli maragebi, sasargeb-

lo wiaRiseulis saerTo da seleqciuri amoRebis 

racionaluri pirobebi); 

• damuSavebis kalendaruli gegma (sabados ga-

momuSavebis rigi, wiaRiseulis mopovebisa da ga-

daxsnis moculobebis ganawileba droSi da sivr-

ceSi wlebisa da horizontebis mixedviT; pirvel 

5-7 wlisaTvis keTdeba detaluri kalendaruli 
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gegma yovelwliuri ganawilebiT, xolo Semdegi 

periodisaTvis miaxloebiTi gegma yovel 5 wli-

saTvis; ufro gvian periodisaTvis (20-25 wlisaT-

vis) – perspeqtiuli monaxazi); 

• wyalamoRvra da drenaJi (karieris zedapiru-

li wylebisagan dacvis xerxebi, miwisqveSa wyle-

bis drenaJi, wyalamoRvra); 

• feTqebadi nivTierebis Senaxvisa da karier-

ebze mitanis xerxebi; 

• RonisZiebebi karierze usafrTxo muSaobis 

uzrunvelsayofad (RonisZiebebi datborvis, Tov-

lis namqerebis da zvavebis winaaRmdeg); 

• karieris ventilacia (mtverTan, xanZrebTan, 

airebis gamoyofasTan brZola); 

• usafrTxoebis RonisZiebebi Ria da miwisqve-

Sa samuSaoebis erTdroulad warmoebisas, mewyre-

bis Tavidan acilebaze da lokalizaciaze da 

sxv.); 

• samrewvelo sanitaria da muSebis gadayvana 

(sasmeli wyliT momarageba, samedicino punqtebi, 

muSebis gadayvana samuSao obieqtze, gasaTbobi 

punqtebi, mzisgan, qarisagan dacva da sxv.). 

IV. samTo-meqanikuri nawili (wyalamosaRvreli, 

sakompresoro, saventilacio da asawevi danadgare-

bi, magistraluri konveierebi, eqskavatorebi; sare-

monto samuSaoebis organziacia da saTadarigo na-

wilebiT momarageba). 

V. gamamdidrebeli da samsxvrev-saxarisxebeli 

danadgarebi, gadasatvirTi bunkerebi, sasargeblo 
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wiaRiseulis saavario sawyobebi; kontroli sasar-

geblo produqciis xarisxze. 

VI. energetikuli nawili (eleqtro da Tbomoma-

rageba, eleqtrogadacemis da Tboqselis xazebi, 

saSlame da gasakamkamebeli mowyobilobebi); 

VII. samSeneblo nawili (samrewvelo Senobebi 

da nagebobebi zedapirze);  

VIII. generaluri gegma da transporti (Senobe-

bis da nagebobebis ganlageba samrewvelo moedan-

ze, samimosvlo gzebis trasireba, eleqtrogadace-

mis xazebis da sxvadasxva qselis ganlageba, gare 

transporti, situaciuri gegma). 

IX. garemos dacva. 

X. ekonomikuri nawili (teqnikur-ekonomikuri 

maCveneblebis angariSi da analizi, warmoebis mo-

gebisa da rentabelobis angariSi, miRebuli gadaw-

yvetilebebis ekoonomikuri efeqtianobis dasabu-

Teba). teqnikur-ekonomikuri maCveneblebis CamonaT-

vali damokidebulia mrewvelobis dargze, obieq-

tis sirTuleze da pirobebze. magaliTad, rkinis 

madnis karierebisaTvis ZiriTads warmoadgens Sem-

degi teqnikur-ekonomikuri maCveneblebi: 

1. karieris wliuri mwarmoebluroba samTo masa-

ze, nedl madansa da koncentratze. 

2. karieris mSeneblobis vada saproeqto mwarmoeb-

lurobis miRwevis momentamde. 

3. karieris arsebobis vada (maT Soris pirveli 

rigis arsebobis vada). 
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4. kapitaluri xarjebi samrewvelo mSeneblobaze 

(gare obieqtebze xarjebis gareSe). 

5. xvedriTi kapitaluri xarjebi (1 t nedl madan-

ze, samTo masaze), samrewvelo mSeneblobaze. 

6. wliuri saeqspluatacio xarjebi saangariSo 

weliwadSi.  

7. mSromelebis siiTi ricxvi. 

8. mSromelebis wliuri mwarmoebluroba nedl ma-

danze da samTo masaze. 

9. nedli madnis TviTRirebuleba. 

10. xarjebi 1 m fuWi qanis gadaxsnaze. 

11. rentabeloba. 

12. mogeba. 
saproeqto-teqnikur ekonomikur maCveneblebs 

unda analizi da Sefaseba dargis normatiul maC-

veneblebTan da analogiur pirobebSi momuSave mo-

winave sawarmos mier miRweul maCveneblebTan Se-

darebis gziT. 

XI. saxarjTaRricxvo nawili (karieris mSeneb-

lobis Rirebulebis krebsiTi saxarjTaRricxvo-

safinanso angariSi; masalebi, romlebic asabuTeb-

en xarjebs krebsiTi saxarjTaRricxvo-safinanso 

angariSis mixedviT. saxarjTaRricxvo-safinanso 

angariSebi samuSaoebis calkeul saxeobebze, mow-

yobilobebis SeZenaze da montaJze; erTeuli Sefa-

sebebi samuSaoebis calkeul saxeobebze; masalebi-

sa da nakeTobebis Rirebulebebis kalkulacia da 

sxv.). krebsiTi xarjTaRricxva damtkicebis Semdeg 
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warmoadgens safuZvels mSeneblobis finansirebi-

saTvis.  

XII. karieris mSeneblobis organizaciis proeq-

ti (mSeneblobis dasawyisi da saerTo vada, kapita-

luri xarjebi da maTi ganawileba wlebis mixed-

viT, mSeneblobis kalendaruli gegma; samSeneblo 

samuSaoebis organziacia, moednebis momzadebis 

xerxebi, gzebisa da komunikaciebis mSenebloba; 

samTo-kapitaluri samuSaoebi). 

Savi metalurgiis karierebisaTvis teqnikuri 

proeqti, rogorc wesi, unda Sedgebodes Semdegi 

TerTmeti tomisagan.  

tomi I. saerTo daxasiaTeba (saerTo ganmartebiTi 

baraTi,     proeqtis pasporti, teqnikur-ek-

onomikuri nawili).  

tomi II. teqnikuri nawili (sabados geologiur-

samrewvelo daxasiaTeba, samTo samuSaoebi, 

samTo meqanikuri danadgarebi, transporti, 

sanayaro meurneoba, generaluri gegma, el-

eqtromomarageba, saremonto da sasawyobo 

meurneoba, samsxvrev-saxarisxebeli fabri-

ka). 

tomi III. avtomatizacia, dispetCerizacia, kavSir-

gabmuloba da signalizacia. 

tomi IV. warmoebisa da Sromis marTvis organiza-

cia. 

tomi V. samSeneblo nawili (Senobebi da nagebobe-

bi). Siga santeqnika. 
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tomi VI. Tbomomarageba, airmomarageba, wyalmoma-

rageba, kanalizacia. 

tomi VII. atmosferos dacva samrewvelo kvanZis 

gamonatyorcnebisagan. 

tomi VIII. samoqalaqo dacvis sainJinro-teqnikuri 

RonisZiebani. 

tomi IX. mSeneblobis organizacia da gasaSvebi 

kompleqsi. 

tomi X. SekveTebis specifikacia da mowyobilobe-

bis SesakveTi uwyisebi. 

tomi XI. saxarjTaRricxvo nawili. 

garda amisa, specializebuli organizaciebis 

mier SeiZleba damuSavebuli da proeqtis damouk-

idebel nawilad iqnes gamoyofili samdidrebeli 

fabrika, sabados daSrobis proeqti (rTuli hid-

rogeologiuri pirobebis SemTxvevaSi), Tboeleq-

tro sadguri, dasaxlebuli punqti an qalaqi, av-

tobaza, samSeneblo baza, gare transporti, gare 

eleqtro momarageba, gare wyalmomarageba, kavSir-

gabmuloba, airmomarageba, Tbomomarageba, kanali-

zacia, rkinigzis transportis eleqtrofikacia, 

didi xelovnuri nagebobebi, (xidebi, fexiT mosi-

aruleTa xidebi da sxv). 

 

1.3. saproeqto samuSaoebis organizacia 

 

saproeqto da saZiebo samuSaoebi samrewvelo 

mSeneblobisaTvis sruldeba saproeqto da saZiebo 
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organizaciebis mier proeqtis damkveT organiza-

ciasTan dadebuli xelSekrulebebis safuZvelze.  

samTo sawarmoTa proeqtireba xorcieldeba 

saproeqto organizaciebis mier TiToeuli maTga-

ni, rogorc wesi, emsaxureba mnrewvelobis garkve-

ul dargs an am dargis karierebis jgufs. karier-

ebis jgufebi gamoiyofa geografiuli niSnis mi-

xedviT, garkveul auzze an ekonomikur-geografi-

ul raionze  mikuTvnebis mixedviT. calkeuli obi-

eqtis proeqtireba SeiZleba ganxorcieldes erT-

erTi saproeqto organizaciis mier, xolo msxvili 

obieqtebis (magaliTad, samTo-mamdidrebeli obieq-

tis) proeqtireba warmoebs specializirebuli sap-

roeqto jgufis mier, wamyvani saproeqto organi-

zaciis generaluri damproeqteblis xelmZRvane-

lobiT. ukanaskneli wyvets ZiriTad sakiTxebs da 

pasuxismgebelia proeqtis xasiaTisa da Sesrule-

bis vadaze, xolo calkeuli specialuri sakiTxe-

bis dasamuSaveblad (magaliTad, samdidrebeli 

fabrikis daproeqteba) moizidavs sxva specializ-

ebul organizaciebs xelSekrulebis safuZvelze.  

patara obieqtebi (tranSeebi, sanayaroebi da 

sxv.) moqmed sawarmoze SeiZleba daproeqtebul iq-

nes saproeqto jgufis, ganyofilebebis mier, rom-

lebic zogjer yalibdeba sawarmoo gaerTianebeb-

Tan. 

zog saproeqto organizacias hyavs Tavisi jgu-

fi msxvil warmoebaSi samuSao naxazebis dasazus-

teblad da sakoreqtivod mSeneblobis periodSi 
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Seqmnili pirobebis mixedviT, agreTve damatebiTi 

naxazebis Sesasruleblad da saavtoro zedamxed-

velobvis gansaxorcieleblad. saproeqto organi-

zaciebSi arsebobs specializebuli ganyofilebe-

bi: samTo, eleqtroteqnikuri, saxarjTaRricxvo, 

generaluri gegmisa da transportis da sxv. proeq-

tis xarisxsa da Sesrulebis vadebze pasuxs agebs 

proeqtis mTavari inJineri, romelic iniSneba cal-

keuli dasaproeqtebeli obieqtisaTvis. mas SeuZ-

lia erTdroulad miyavdes ramdenime proeqti. mTa-

vari inJineri iRebs davalebas sawarmos daproeq-

tebaze, aZlevs davalebebs ganyofilebebs da sxva 

organizaciebs proeqtis calkeuli nawilebis Ses-

rulebaze da iRebs maTgan Sesrulebul samuSaos, 

axorcielebs proeqtis calkeuli nawilebis Se-

Tanwyobas, iRebs saboloo gadawyvetilebebs pro-

eqtis ZiriTad principul sakiTxebze, icavs dam-

Tavrebul proeqts misi damtkicebis dros, abarebs 

mas damkveTs da axorcielebs saavtoro zedamxed-

velobas mSeneblobaze, pasuxismgebelia miRebul 

teqnikur gadawyvetilebaze da saxarjTaRricxvo 

dokumentaciis sisworeze. satitulo furcelze 

proeqtis mTavari inJineri akeTebs Canawers rome-

lic adasturebs proeqtis Sesabamisobas moqmed 

normebTan da wesebTan, da adasturebs xelmowe-

riT.  
proeqtis ZiriTadi sakiTxebis gadawyveta, pro-

eqtebisa da xarjTaRricxvis gaformeba maTi Se-

Tanxmebis da damtkicebis wesi reglamentirebulia 
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damtkicebuli instruqciebiT da wesebiT, garda am 

instruqciisa, moqmedebs Semdegi sadireqtivo do-

kumentebi: `usafrTxoebis erTiani wesebi sasargeb-

lo wiaRiseulis sabadoTa Ria wesiT damuSavebi-

sas~, `teqnikuri eqspluataciis wesebi sawarmoeb-

isaTvis, romlebic awarmoeben sabados Ria wesiT 

damuSavebas~, `dargis teqnologiuri daproeqtebis 

normebi~, (naxSiris mrewvelobis, Savi metalurgi-

is, feradi metalurgiis, samSeneblo masalebis 

mrewvelobis da sxv.), `saamfeTqeblo samuSaoebis 

usafrTxoebis wesebi~, `samrewvelo sawarmoTa dap-

roeqtebis sanitaruli normebi~ da sxv. 

saproeqto organizaciebi unda xelmZRvanelob-

dnen agreTve Semdegi debulebebiT:  

dargis ganviTarebis ZiriTadi teqnikuri ganvi-

Tarebis perspeqtiuli gegmebiT; 

proeqtirebis da mSeneblobis moqmedi normebiT, 

wesebiT da miTiTebebiT, standartebiT masalebze 

da nakeTobebze, tipuri proeqtebis katalogebiT, 

samSeneblo konstruqciiis detalebiT, mowyobi-

lobebis da masalebis teqnikuri maxasiaTeblebiT; 

damtkicebuli preiskurantebiT saxarjTaRric-

xvo normebiT. garda amisa, agreTve sargebloben 

`teqnikuri proeqtis etaloniT~, romelic Sedgeni-

lia dargis wamyvani saproeqto organizaciis mier. 

dro, romlis ganmavlobaSic sruldeba proeq-

ti, SeiZleba gaiyos sam periodad. pirvel period-

Si sruldeba winasaproeqto samuSaoebi, meoreSi – 
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sakuTriv proeqtireba or an sam stadiaSi. mesame 

periodSi proeqti mtkicdeba da bardeba damkveTs. 

winasaproeqtos miekuTvneba Semdegi samuSaoebi: 

davalebis Sesadgeni masalebis Seswavla da Zi-

riTadi sawyisi masalebis Sekreba;  

sawyisi masalebis moculobis da damkveTisagan 

maTi warmodgenis vadebis dadgena; saproeqto da-

valebis Sedgena, SeTanxmeba da damtkiceba;  

saproeqto-saZiebo samuSaoebis moculobis dad-

gena, saproeqto samuSaoebis xarjTaRricxvis Sed-

gena, proeqtis Sesrulebis grafikis Sedgena, dam-

kveTTan xelSekrulebis gaformeba saproeqto-saZi-

ebo samuSaoebze; 

proeqtis ZiriTadi debulebebi, sanayaroebis 

asagebi moednebis ganlagebis variantebis damuSa-

veba, komunikaciebis trasebis dadgena; 

moednebisa da trasebis sainJinro-geologiuri 

kvlevebi; 

miwis monakveTebis, wyalsacavebis, tyis masive-

bis agroqimiuri da biologiuri kvlevebi miwis 

minakuTvnebis farglebSi da samTo samuSaoebis ga-

remoze moqmedebis gavlenis sazRvrebSi; 

trasebis moednebis, miwis minakuTvnebis energo 

da wyalmomaragebis wyaroebis SeTanxmeba Sesaba-

mis organizaciebTan, moednis SerCevis aqtis ga-

formeba; 

winasaproeqto periodSi sruldeba, rogorc we-

si samecniero-kvleviTi samuSaoebi da saZiebo sa-
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muSaoebis nawili, romlebic aucilebelia sawyisi 

teqnikur-ekonomikuri SefasebebisaTvis. 

winasaproeqto periodSi muSavdeba ted, tem, da 

kondiciis proeqti. 

proeqtirebis periodi iwyeba damtkicebuli da-

valebis miRebisa da damkveTTan xelSekrilebis 

dadebis Semdeg. am periodSi sruldeba samuSaoebi 

proeqtirebisaTvis masalebis Segrovebaze da da-

muSavebaze, ekonomikuri da teqnikuri Zieba, Seis-

wavleba adgilobrivi pirobebi, Tanxmdeba saproeq-

to gadawyvetebi da xorcieldeba sakuTriv proeq-

tireba. 

proeqtirebis xangrZlivoba dgindeba normebis 

Sesabamisad. igi damokidebulia oboeqtis da saba-

dos simZlavresa da sirTuleze. karieris teqniku-

ri proeqtis Sesrulebis xangrZlovoba Seadgens 

10-16 Tves, xolo samuSao naxazebis Sesrulebis 

xangrZlivoba 11-15 Tves. rTuli da gansakuTrebiT 

msxvili obieqtebisaTvis (magaliTad, samTo-mam-

didrebeli kombinatebisaTvis) pirveli rigis obi-

eqtebis teqnikuri proeqtis Sedgenis xsngrZlivo-

ba Seadgens ramodenime wels. proeqtis saboloo 

damuSaveba ki zogjer 5-7 wels grZeldeba. proeq-

tirebis aseTi didi vadebi aramarto aWianurebs 

obieqtis mSeneblobas an rekonstruqcias, aramed 

amasTan erTad aZvirebs saproeqto samuSaoebs da 

iwvevs imas, rom saproeqto gadawyetani CamorCebi-

an teqnikuri progresisagan da Zalian Cqara Zvel-

deba. amitom aqtiur amocanas warmoadgens kompi-
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uteruli teqnikis farTod gamoiyeneba da saproeq-

to samuSaoebis avtomatizacia, rac saSualebas iZ-

leva sagrZnoblad iqnes Semcirebuli daproeqte-

bis vadebi. karieris proeqtirebis procesSi gadaw-

yvetebi proeqtis calkeul sakiTxebze SeTanxmebu-

li unda iqnes Sesabamis dainteresebul uwyebeb-

Tan da organizaciebTan.  

proeqtirebis mesame periodis samuSaoebs miek-

uTvneba eqspertiza. 

proeqtebisa da xarjTaRricxvebis damtkiceba. 

Sesrulebuli proeqti SeTanxmebul unda iqnes 

damkveTTan da generalur menardesTan (organiza-

ciasTan romelic ganaxorcielebes obieqtis mSe-

neblobas) da Semdeg ukeTdeba eqspertiza. 

proeqtis ZiriTadi nawilebi (samTo, satran-

sporto, samdidrebeli da sxva) eqspertizas gadi-

an specialur saeqsperto komisiebSi. Sesabamis sa-

ministroebSi da uwyebebSi mowonebis Semdeg pro-

eqti gadaecema saxelmwifo saproeqto komisias. 

eqspertizebis Semdeg mtkicdeba saministroebSi da 

uwyebebSi, xolo msxvili proeqtebi mTavrobis mi-

er. 

damtkicebuli proeqtis oTxi egzemplari dam-

tkicebis dokumentebTan erTad gadaecema damkveTs. 

proeqtis erTi egzemplari inaxeba saproeqto or-

ganizaciaSi. 
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2. sawyisi monacemebi proeqtirebisaTvis 

2.1. sawyisi monacemebi 

 

proeqtirebisaTvis saWiro sawyisi monacemebis 

CamonaTvali damokidebulia dasaproeqtebeli obi-

eqtis sirTuleze, geologiur da teqnikur-ekonom-

ikuri pirobebze. saerTo sawyisi monacemebis 

ricxvs miekuTvneba davaleba proeqtirebaze, ted, 

auzis an raionis kompleqsuri proeqti an ganviTa-

rebis  perspeqtiuli gegma, direqtiuli dokumen-

tebi da sxv. sawyisi monacemebis dawvrilebiTi Ca-

monaTvali dgindeba saproeqto organizaciis mier 

winasaproeqto periodSi da egzavneba damkveTs. uk-

anaskneli valdebulia moTxovnili masalebi wa-

rudginos damproeqtebel organizacias proeqtire-

bis dawyebamde. sawarmos rekonstruqciis proeqti-

saTvis sawyisi masalebi, garda aRniSnulisa, unda 

Seicavdes rekonstruqcias daqvemdebarebuli sa-

warmos bolo 5-10 wlis periodSi; misi mwarmoeb-

lurobis dinamika, mopovebuli sasargeblo wiaR-

iseulis  da sasaqonlo  prodiqciis (magaliTad, 

koncentratis) xarisxi samTo samuSaoebis teqno-

logiisa  da meqanizaciisa aRwera da analizi, 

teqnologiuri rukebi  da ZiriTadi saxis samuSa-

oebis pasportebi, karieris gverdebis  da sanayre-

bis mdgradobis Sefaseba da sxv. magaliTad, sam-

To-mompovebeli sawarmos dasaproeqteblad Ria 

wesiT damuSavebisas (samTo-geologiuri nawili-

saTvis) sawyisi monacemebis CamonaTvali SeiZleba 

iyos Semdegi: 
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1. safuZveli daproeqtebisaTvis; 

2. obieqtis dasaxeleba, proeqtirebis stadia, 

damkveTi; 

3. produqciis nomenklatura; 

4. mSeneblobis vadebi (saproeqto mwarmoebluro-

bis miRwevis weli, mSeneblobis vadebis dawye-

ba da damTavreba, nedl madanze moTxovnileba 

wlebis mixedviT, kapitaluri samuSaoebis mo-

culoba); 

5. muSaobis reJimi; 

6. balansuri maragebi proeqtirebis dawyebisaT-

vis; 

7. kondicia sasargeblo wiaRiseulze; 

8. ZiriTadi teqnologiuri variantebi da mowyo-

bilobebi; 

9. sawarmos gaTvaliswinebuli gafarToeba; 

10. kapitaluri xarjebi; 

11. mosalodneli Sromis nayofiereba; 

12. Sesrulebeuli geologiur-saZiebo samuSaoebis 

angariSi; 

13. maragebis damtkicebis oqmi; 
14. teqnikur-ekonomikuri dasabuTeba (ted); 
15. angariSebi Sesrulebuli samecniero-kvleviTi 

samuSaoebis Sesaxeb; 

16. damatebiTi monacemebi geologiur angariSTan, 

romlebic miRebulia sabados eqspluataciis 

Sedegad; 
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17. geologiur-saZiebo organizaciis cnoba per-

speqtiuli sabadoebisa da umadno moednebis 

Sesaxeb. 

sarekonstruqcio obieqtebisaTvis: 

18. sawarmoo programa mimdinare wlisaTvis da 

perspeqtiuli gegma Semdgomi wlebisaTvis; 

19. madnisa da gadasaxsneli qanebis darCenili mo-

culobebi karieris konturebSi proeqtirebis 

momentisaTvis; 

20. gadaxsnis gauqmebuli moculoba wlis dasawyi-

sidan; 

21. samTo samuSaoebis kalendaruli gegma mimdina-

re da Semdgomi wlebisaTvis horizontebis mi-

xedviT, grafikuli danarTebiT; 

22. gamoyenebuli ZiriTadi da damxmare samTo mow-

yobilobebis tipebi da raodenoba, maTi cveTis 

xarisxi; 

23. mowyobilobebis miRweuli mwarmoebluroba; 

24. sawarmos teqnikur-ekonomikuri maCveneblebi; 

25. faqturi danakargebi da gaRaribeba; 
26. burRva-afeTqebiTi samuSaoebis organizacia da 

parametrebi; 

27. afeTqebuli samTo masis granulomentriuli 

Semadgenloba da aragabaritebis gamosavali; 

28. meoreuli damsxvrevis xerxi; 

29. karierSi wylis faqturi da mosalodneli mo-

dena, wyalamoRvris xerxi da organizacia; 

30. sabaziso da saxarjo sawyobebis moculoba da 

mdgomareoba; 
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31. samuSao adgilze xalxis miyvanisa da masale-

bis mitanis xerxi; 

32. karieris muSaobis faqturi Sromis nayofiere-
ba; 

33. angariSi Sesrulebuli samTo-kapitaluri samu-

Saoebis Sesaxeb; 

34. madnis xarisxis karierSi gasaSualeba; 

35. sabados zedapiris topografiuli safuZveli 

masStabSi 1:500, 1:1000; 1:2000; 1:5000. 

36. markSeideruli gegma masStabSi 1:500, 1:1000, 

1:2000, 1:5000; 

37. geologiuri Wrilebi masStabSi 1:500, 1:1000, 

1:2000, 1:5000, proeqtirebis dawyebisaTvis gamo-

muSavebuli ubnebis konturebiT; 

38. sabados geologiuri ruka masStabSi 1:1000, 

1:2000; 

39. wliuri gegmebis ricxvi (samuSao proeqtirebi-

sas); 

40. horizontebis gegmebi masStabSi 1:1000, 1:2000. 
auzis (raionis) kompleqsuri proeqti an ganvi-

Tarebis kompleqsuri gegma warmoadgens erT-erT 

ZiriTad sawyis masalas proeqtirebaze davalebis 

Sesadgenad da proeqtirebisaTvis. igi Seicavs rai-

onis an auzis (sabados jgufis) saerTo teqnikur 

da ekonomikur Sefasebas, sabados dayofas sakari-

ero velebad, calkeuli sawarmoebis saorienta-

cio mwarmoebluorbas, maTi mniSvnelobis rigs, en-

ergo da wyalmomaragebis, transportis saerTo sa-

raiono sqemebs da sxv. masSi moyvanilia raionis 
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ganviTarebis saerTo mimarTuleba, gadawyvetilia 

mSeneblobis principuli sakiTxebi, Sexamebulia 

calkeuli obieqtebis daproeqteba, gansazRvrulia 

saorientacio kapitaluri xarjebi da teqnikur-ek-

onomikuri maCveneblebi, mocemulia daskvna moce-

muli raionis ganviTarebis saxalxo-sameurneo ef-

eqtiurobis Sesaxeb. 

davaleba proeqtirebaze (mtkicdeba imave orga-

nizaciis mier, romelic amtkicebs proeqts) warmo-

adgens ZiriTad sawyis dokuments, romelic auc-

ilebelia yvela organizaciisaTvis, romlebic mo-

nawileobas iReben daproeqtebaSi. masSi mocemu-

lia cnobebi: 

• safuZveli daproeqtebisaTvis (zemdgomi orga-

noebis dadgenileba);  

• proeqtirebis stadiuroba; 

• obieqtis adgilsamyofeli; 

• cnobebi produqciis momxmareblebze da maTi 

moTxovnebi xarisxisadmi, moxmarebis grafiki 

wlebis mixedviT; 

• sawarmos mwarmoebluroba, produqciis xaris-

xi; 

• mSeneblobis vadebi da obieqtebis gaSvebis ri-

gi; 

• kapitaluri xarjebi da rentabelobis norma, 

agreTve saorientacio TviTRirebuleba da 

Sromis nayofiereba; 

• energiiT, wyliT, saTbobiT momaregebis ZiriTa-

di wyaroebi, sawarmoo kavSirebi; 
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• rekomendaciebi mowyobilobebis gamoyenebis Se-

saxeb; 

• proeqtSi dasamuSavebeli variantebi, moTxovne-

bi garemos dacvaze da narCenebis utilizacia-

ze. 

 

2.2. geologiur-saZiebo masalebi 

 

karieris daproeqtebisaTvis aucilebelia Sem-

degi geologiur-saZiebo masalebi: 

1. krebsiTi geologiuri angariSi sabados de-

taluri daZiebis Sesaxeb. igi Seicavs raionis mok-

le samrewvelo-ekonomikur daxasiaTebas, sasargeb-

lo wiaRiseulis xarisxobriv da teqnologiur 

daxasiaTebas, maragebis angariSs, sasargeblo wi-

aRiseulis da gadasaxsneli qanebis fizikur-meqa-

nikuri Tvisebebis daxasiaTebas, sabados daZiebis 

xarisxis Sefasebas da nedleulis bazis ganviTa-

rebis perspeqtivebs, raionis mravalwlian klima-

tur monacemebs, gadasaxsneli qanebis agroqimiuri 

Tvisebebis daxasiaTebas, miwisa da tyis savargu-

lebis, wyalsacavebis, mdinareebis daxasiaTebas da 

sxva cnobebs, romlebic saWiroa garemos dacvis 

amocanebis gadasawyvetad. 

2. hidrogeologiuri angariSi, romelic Seic-

avs sabados hidrogeologiur daxasiaTebas, wyal-

Semcveli horizontebis ZiriTad parametrebs, mi-

wisqveSa wylebis qimiur analizs, miwisqveSa, at-

mosferuli da wyaldidobisas wylebis mosalod-

nel modenas. 
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3. sabalanso maragebis damtkicebis oqmi, kon-

diciis proeqti maragebis saangariSod, standarte-

bi sasargeblo wiaRiseulze, cnobebi Tanmxmlebi 

sasargeblo wiaRiseulebis da gadasaxsneli qane-

bis gamoyenebis SesaZleblobis Sesaxeb. 

4. raionis topografiuli ruka masStabSi 1:1000 

– 1:5000, samTo da saZiebo gvirabebis, Senobebis, 

nagebobebis dataniT, raionisa da sabados geol-

ogiuri ruqa, grZivi da ganivi Wrilebi masStabSi 

1:1000-1:5000, sisqis an sagebis izoxazebis gegma, sa-

xuravi gverdis hifsometruli gegma horizonta-

luri sabadoebisaTvis. 

yvela Wrilebi da gegmebi unda iyvnen urTier-

TdakavSirebuli da mibmuli geodeziis qselze. 

geologiur-saZiebo masalebi cxad warmodgenas 

unda iZleodnen damuSavebis pirobebze, sabados 

formaze, sxeulis agebulebaze, sasargeblo wiaR-

iseulis xarisxze, fuWi qanebis Tvisebebze, hidro-

geologiur pirobebze da adgilmdebareobis reli-

efze. 

 

2.3. sasargeblo wiaRiseulis maragebi da 

kondiciebi sasargeblo wiaRiseulze 

 

Tanaxmad teqnologiuri daproeqtebis normebi-

sa karieris proeqtis Sedgena nebadarTulia mxo-

lod sasargeblo wiaRiseulis balansuri marage-

bis arsebobisas, romelic damtkicebulia marage-

bis saxelmwifo komisiis mier (msk). amave dros ba-
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lansur maragebSi unda iyos А, В, С1 kategoriis 

maragebis gansazRvruli raodenoba. 

sasargeblo wiaRiseulis yvela maragebi, rom-

lebic moTavsebulia wiaRSi iwodeba geologiur-

ad, romelic iyofa balansur da balansgareSe ma-

ragebad. 

balansuri ewodeba maragebs, romlebic akmayo-

fileben kondicias. balansuri maragebis gamoyene-

ba ekonomikurad mizanSewonilia sasargeblo wi-

aRiseulis mopovebisa da gadamuSavebis teqnikis 

da teqnologiis ganviTarebis arsebul doneze. 

balansgareSe ewodeba maragebs, romlebic ar 

akmayofileben kondiciis moTxovnilebebs da maTi 

gamoyeneba mocemuli periodisaTvis ekonomikurad 

ara mizanSewonilia mcire raodenobis, budobis 

mcire sisqis, sasargeblo komponentis dabali 

Sedgenilobis an mavne minarevebis didi raodenob-

iT Semcvelobis da sxvaTa gamo. 

sabadoebis daZiebis xarisxisa da damuSavebis 

samTo-teqnikuri pirobebisagan damokidebulebiT 

sasargeblo wiaRiseulis maragebi iyofa А, В, С1, 

С2 kategoriebad. daproeqtebis saWiro А da В ka-
tegoriebis maragebis minimaluri raodenoba sxva-

dasxva saxis sasargeblo wiaRiseulisaTvis reg-

lamentirebulia `myari sasargeblo wiaRiseulis 

sabadoebis maragebis klasifikaciiT~, dargobrivi 

instruqciebiT, davalebiT samTo sawarmos proeq-

tirebaze. 
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myari sasargeblo wiaRiseulis maragebis kla-

sifikaciaSi sabadoebi iyofa sam jgufad. 

pirvel jgufs miekuTvneba martivi agebulebis 

sabadoebi, sasargeblo wiaRiseulis budobis mya-

ri sisqiT, sasargeblo komponentebis Tanabari ga-

nawilebiT, da А+В kategoriis maragebiT aranak-

leb 30%-isa (maT Soris А kategoriis maragebi ar-
anakleb 10%-isa). 

meore jgufs miekuTvneba rTuli agebulebis sa-

badoebi budobis aramyari sisqiT, sasargeblo kom-

ponentebis araTanabari ganawilebiT da В katego-
riis maragebiT aranakleb 20%-isa. 

mesame jgufs miekuTvneba Zalian rTuli ageb-

ulebis sabadoebi С1 kategoriis maragebiT. 

qvanaxSiris sabadoebze daproeqtebis teqnolo-

giuri normebis mixedviT martivi agebulebis saba-

doebze А+В kategoriis maragebi unda Seadgendes 
aranakleb 50%-s maT Soris А kategoriis – 20%, 

xolo rTuli agebulebis sabadoebze В kategori-
is maragebi unda Seadgendes aranakleb 50%-s. 

rTuli agebulebis cicabo da daxrili sabado-

ebisaTvis saproeqto organizaciebSi sruldeba ma-

ragebis Semdegi angariSebi. siRrmis mixedviT aige-

ba horizontaluri gegmebi yoveli 15-30 m interva-

liT (intervali tolia safexuris simaRlis). ga-

moiTvleba maragebi calkeuli horizontebisaTvis, 

romelTa jami warmoadgens saerTo marags. gamoiT-

vleba agreTve samrewvelo maragebi, e. i. maragebi 

karieris sazRvrebSi, saerTo karieris danakarge-
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bis gamoklebiT. sxvaoba balansur da samrewvelo 

maragebs Soris warmoadgens danakargebs, romle-

bic gaTvaliswinebulia proeqtiT. saeqspluatacio 

maragebi ganisazRvreba samrewvelo maragebis sa-

fuZvelze saeqspluatacio danakargebis gaTvalis-

winebiT. saerTo sakariero danakargebSi Sedis da-

nakargebi gamowveuli samTo-geologiuri, hidroge-

ologiuri da samTo-teqnikuri pirobebiT. saeqs-

pluatacio danakargebs miekuTvneba danakargebi 

madnis mopovebis teqnologiaze uSualod eqsplu-

ataciis dros. saeqspluatacio maragebis mixedviT 

ganisazRvreba karieris mwarmoebluroba, misi ar-

sebobis vada da muSaobis kalendaruli gegma. ga-

moiTvleba gadasaxsneli qanebis moculoba da am-

osaRebi samTo masis moculoba cikluri horizon-

tebis mixedviT. 

arsebobs maragebis angariSis sxvadasxva xerxi 

(saSualo ariTmetikuli, blokebis, Wrilebis da 

sxv.), romelTa gamoyeneba konkretul pirobebSi 

damokidebulia sabados formasa da struqturaze, 

sawyis geologiur dokumentaciaze da sxv. 

kondicia mineralur nedleulze muSavdeba sa-

bados samrewvelo Rirebulebis dasadgenad da ma-

ragebis saangariSod. igi warmoadgens sasargeblo 

wiaRiseulis xarisxisadmi moTxovnilebebis er-

Tobliobas, romlis dacva maragebis Semokonture-

bisa da angariSisas saSualebas iZleva maragebi 

sworad daiwyos balansurad da balansgareSe ma-

ragebad. kondicia gamosaxulia sasargeblo wiaR-
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iseulis xarisxis maCveneblebis zRvrul mniSvne-

lobebSi, romlis drosac sabados eqspluatacia 

ekonomikurad efeqturia aRebuli raionisaTvis an 

saerTod dargisaTvis. teqnikur-ekonomikuri dasa-

buTeba da kondiciis proeqti keTdeba yvela saba-

dosaTvis, romelic eqvemdebareba damuSavebas da 

romlebisTvisac unda damtkicdes maragebi. 

kondiciebi mineralur nedleulze madneul da 

aramadneuli nedleulis sabadoebisaTvis Seicaven 

Semdeg moTxovnilebebs: 

sasargeblo komponentis minimaluri samrewve-

lo Semcveloba, romlis drosac saangariSo 

blokSi mineraluri nedleulis amoRebuli fase-

uloba uzrunvelyofs yvela xarjebis dafarvas 

sasaqonlo produqciis miRebaze; 

sasargeblo wiaRiseulis bortuli Semcveloba 

sinjSi, romlis drosac xdeba maragebis Semokon-

tureba budobis sisqeze, rodesac ar aris mkveTri 

geologiuri sazRvrebi; 

mavne minarevebis maqsimalurad dasaSvebi Sem-

cveloba saangariSo blokSi: 

moTxovnebi damuSavebis samTo-teqnikuri piro-

bebisadmi, nedleulis xarisxisadmi, misi teqniku-

ri Tvisebebisadmi; 

koeficientebi mniSvnelovani Tanamgzavri kom-

ponentebis Semadgenlobis ZiriTadi komponentis 

pirobiT Semcvelobaze dasayeneblad; 

madnianobis koeficientis minimaluri mniSvne-

loba saangariSo blokSi rTuli sabadoebisaTvis 
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sasargeblo komponentebis wyvetili ganlagebisas, 

roca kondiciuri madnebis Semokontureba ver xer-

xdeba da maragebis angariSi warmoebs statistiku-

rad, madnianobis koeficientis gamoyenebiT; 

fenebis, budobebis, ZarRvebis sisqis minimalu-

ri mniSvneloba; 

maragebis angariSis maqsimaluri siRrme, gadax-

snis zRvruli koeficienti da sxv. 

 

2.4. sawyisi monacemebis cdomilebebi 

 

cdomilebebi geologiur sawyis monacemebSi da-

mokidebulia madnis sxeulis formisa da relief-

is sirTuleze, budobis agebulebaze, sabados da-

Ziebis detalurobaze, gazomvis xerxebze da sazo-

mi instrumentebis sizusteze, geologiuri pirobe-

bis modelirebis Secdomebze. 

geologiuri pirobebi warmoadgens erT-erT 

mTavar faqtors, romlebic gansazRvravs warmod-

genas madnis sxeulis formisa da agebulebis Se-

saxeb. martivi formis erTgvarovani sqeli sxeul-

ebisaTvis maragebis gansazRvra didi sizustiT 

ufro advilia, vidre mcire zomis rTuli madnis 

sxeulebisaTvis. magaliTad, naxSiris sabadoebis 

maragebis gansazRvris sizuste romlebsac aqvT 

mkveTrad gamosaxuli kontaqti sasargeblo wiaR-

iseulisa da fuW qans Soris, mniSvnelovnad ufro 

didia, vidre rTuli madnis sxeulebis. xarisxob-

rivi maxasiaTeblebis gansazRvris cdomilebebic 

agreTve damokidebulia geologiur pirobebze. 
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mdidari madnebisaTvis sasargeblo komponentis 

Semcvelobis gansazRvris cdomileba imyofeba 1-

5%-is farglebSi, xolo Raribi madnebisaTvis igi 

aRwevs 10-15%-s da mets.  

madnis sxeulebis formisa da zomebis, sasar-

geblo da mavne komponentebis Semadgenlobis gan-

sazRvris cdomilebebi damokidebulia aramarto 

geologiur pirobebze, aramed agreTve daZiebis da 

dasinjvis meTodebze, saZiebo gvirabebis qselis 

sixSireze. rac ufro naklebia manZili saZiebo 

gvirabebs Soris, miT ufro sworia warmodgena 

madnis sxeulis namdvil formaze. 

geologiur-saZiebo monacemebis safuZvelze aig-

eba sabados modeli (geologiuri Wrilebis, gegme-

bis da cxrilebis saxiT). romelic warmoadgens 

sawyis masalas maragebis saangariSod da saproeq-

to samuSaoebisaTvis. cicabo da daxrili madnis 

sabadoebisaTvis es modeli Cveulebriv gardaiqmne-

ba sahorizonto gegmebad, romlebic ufro moxer-

xebulia proeqtirebisa da dagegmvis amocanebis 

gadasawyvetad. modeli warmoadgens sabados nam-

dvili saxis metnaklebad gamartivebul gamosaxu-

lebas. modelirebis cdomilebebi damokidebulia 

sawyisi monacemebis warmomadgenlobaze. modeli-

rebis meTodsa da masStabze, sabados genezisis 

Teoriul warmoadgenaze. maragebis anagariSis si-

zusteze gavlenas axdens aagreTve teqnikuri cdo-

milebebi, romlebic warmoiqmneba grafikul masa-

lebze muSaobisas.  
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cdomilebebi budobis sisqisa da daxris kuT-

xis gansazRvrisas miiReba araumetes 10%, sasar-

geblo wiaRiseulisa da gadasaxsneli qanebis – 

araumetes 5%, gafxvierebis koeficientis araumet-

es – 5%, simagris koeficientis (pr.m protodiakon-

ovis skalis mixedviT) – araumetes 2-3 erTeulisa. 

samTo-teqnikur monacemebs miekuTvneba paramet-

rebi, romlebic axasiaTeben samTo gvirabebis da 

nagebobebis zomebsa da mdgomareobas da samTo 

satransporto mowyobilobebis teqnikuri maxasi-

aTeblebi. Teoriuli monacemebi Seesabameba maTi 

daproeqtebis dros miRebul idealur samTo-teqni-

kur pirobebs. isini ganisazRvrebaangariSiT, si-

zustis maRali xarisxiT da gamoiyeneba sxvadas-

xva manqanebis erTmaneTTan Sesadareblad, agreTve 

ama Tu im manqanis teqnikuri SesaZleblobis Sesa-

faseblad. saeqsploatacio monacemebi, romlebic 

gamoiyeneba daproeqtebisas unda Seesabamebodnen 

arsebul samTo-teqnikur pirobebs. am Sesabamiso-

bis xarisxi gansazRvravs maT sizustes. saeqsplu-

atacio monacemebi Cveulebriv gansxvavdeba Teori-

ulisagan imdenad, ramdenadac arsebuli pirobebi 

gansxvavdeba saangariSo – konstruqciuli pirobe-

bisagan. 

samTo-teqnikuri monacemebis sizusteze, garda 

geologiuri pirobebisa, gavlenas axdens klimatu-

ri pirobebi, Sromis organizacia, warmoebis saer-

To kultura, muSebis kvalifikaciis xarisxi, man-

qanis fizikuri cveTis xarisxi da sxv. damproeq-
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teblis amocanas Seadgens is, rom didi sizustiT 

daadginos samTo-teqnikuri pirobebi, romlis dro-

sac gamoiyeneba mocemuli mowyobiloba da miaRwi-

os am pirobebTan misi samTo-teqnikuri pirobebis 

Sesabamisobas.  

ekonomikuri sawyisi monacemebi SeiZleba daiy-

os or jgufad, pirvels miekuTvneba oficialurad 

damtkicebuli maCveneblebi: fasebi, satarifo ga-

nakveTebi, erTeuli Sefasebebi, gamomuSavebis nor-

mebi, masalebis xarjis normativebi, energoxarjis 

normativebi. isini gamoiyeneba xarjTaRricxvebis, 

kalkulaciis, momsaxure personalis Statis, masa-

lebis xarjis saangariSod da miiReba damtkicebu-

li preiskurantebiT. miuxedavad imisa, rom ofiac-

ialuri ekonomikuri maCveneblebi miiReba maRali 

sizustiT, sinamdvileSi maTi cdomileba xSirad 

maRalia amocanis pirobebTan Seusabamobis Sede-

gad. amas adasturebs saproeqto da faqturi maCve-

neblebis Sedareba. meore jgufs miekuTvneba sxva-

dasxva xvedriTi ekonomikuri maCvenebeli (sasar-

geblo wiaRiseulis TviTRirebuleba, xarjebi 1 m 

gadaxsnaze, masalebis, eleqtroenergiis, sawvavis 

xvedriTi xarji da sxv). maCveneblebis sizuste da-

mokidebulia amocanis pirobis im pirobebTan Sesa-

bamisobis xarisxTan, romlebisTvisac miRebulia 

faqtiuri an saproeqto masalebi. amave dros ig-

ulisxmeba aramarto samTo-geologiuri klimatu-

ri da sxva pirobebis Sesabamisoba, aramed agreTve 

muSaobis miaxloebiTi erTnairi masStabi. muSaob-
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is erTi da igive teqnikuri da organizaciuli 

done, drois erTi da igive periodi da maCveneble-

bis erTnairi wyaro. Tu maCveneblebi aRebulia 

sxvadasxva wyaroebidan (magaliTad, nawili praq-

tikidan, nawili proeqtebidan) an miekuTvnebian 

drois sxvadasxva periods isini ar SeiZleba iy-

vnen Sedarebadi. ekonomikuri maCveneblebi didadaa 

damokidebuli bunebriv pirobebze, teqnikis mdgo-

mareobaze da warmoebis organizaciaze. garda ami-

sa, RirebulebiTi maCveneblebi damokidebulia ga-

sayidi fasebis cvalebadobaze, teqnikuri progre-

siis tempebze da drois faqtorze.  

 

3. daproeqtebis meTodebi 

3.1. proeqtis teqnikur-ekonomikuri amocanebis   

klasifikacia 

 

ZiriTadi amocanebi romlebic wydeba samTo sa-

warmos proeqtebisas dayofilia oTx tipad: teqni-

kuri, samTo-geometriuli, ekonomikuri da teqni-

kur-ekonomikuri. 

teqnikurs miekuTvnebian amocanebi romlebis 

ganmasxvavebel Taviseburebas warmoadgens gadaw-

yvetaTa erTmniSvnelianoba (calsaxeoba), e. i. ar 

aris saWiro variantebis ekonomikuri Sefaseba. es 

amocanebi iseTi disciplinebisaa, rogoricaa meqa-

nika, hidravlika, eleqtroteqnika, maTematika, fi-

zika da sxv. teqnikuri amocanebi wydeba, rogorc 

wesi, klasikuri meTodiT. maT xSirad aqvT stan-

dartuli maTematikuri uzrunvelyofa. samTo war-
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moebaSi am tips miekuTvnebian amocanebi samTo wne-

vaze, gverdebisa da safexurebis mdgradobaze, ga-

uwyloebaze, amocanebi muSa manqanebis parametre-

bis gansazRvraze, samSeneblo, santeqnikur, Tbo-

teqnikuri amocanebi da sxva.  

samTo-geometriuls miekuTvneba amocanebi far-

Tobebis, moculobebis sasargeblo wiaRiseulis 

da gadasaxsneli fuWi qanis maragebis gansazRvra-

ze, madnebis tipebad da sortebad dayofiT, amoc-

anebi sahorizonto gegmebis agebaze ganivi Wrile-

bis sahorizonto gegmebad gardasaxvaze, karieris 

velebis geometriul analizze, samTo samuSaoebis 

reJimis grafikebis Sedgenaze.  

ekonomikurs miekuTvneba amocanebi xarjebisa 

da Semosavlebis, produqciis TviTRirebulebis, 

Semosavlebis saxarjTaRricxvo, Sromatevadobis, 

mogebisa da rentabelobis gansazRvraze. 

teqnikur-ekonomikurs miekuTvneba amocanebi op-

timalur gadawyvetaTa SerCevaze. maT ganmasxvave-

bel Taviseburebas warmoadgens gadawyvetaTa sim-

ravle, romlebic pasuxobs teqnikur an teqnolo-

giur moTxovnilebebs, magram gansxvavdebian Sede-

gobrivi teqnikur-ekonomikuri maCveneblebiT. amis 

gamo wamoiWra aucilebloba variantebis ekonomik-

ur Sefasebisa da optimaluri gadawyvetisa, rome-

lic yvelaze ufro metad pasuxobs mocemul kri-

teriums. teqnikur-ekonomikuri amocanebi sxvadas-

xvagvaria. isini Seicavs rogorc mTavar princi-

pul amocanebs, ise meorexarisxovan amocanebs. ma-
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Ti gadawyveta xdeba teqnikur-ekonomikuri analiz-

is sxvadasxva meTodiT. 

obieqtis masStabis mixedviT proeqtirebis amoc-

anebi dayofilia xuT jgufad: 

1. dargobrivi, romlis obieqtsac warmoadgens 

samTo warmoebis dagri; 

2. raionul-dargobrivi (raionuli), romlis obi-

eqtsac warmoadgens ekonomikur-geografiuli 

raioni an   auzi;  

3. amocanebi msxvili sawarmoo gaerTianebis an 

samTo-mamdidrebeli kombinatis, romelic Seic-

avs ramdenime sawarmos (karierebi, samdidrebe-

li fabrikebi); 

4. karieris an maRaros, romelTa obieqts warmo-

adgens calkeuli samTo sawarmo; 

5. ubnis, romlis obieqts warmoadgens karieris 

calkeuli ubani an parametri.  

sxvadasxva amocanisaTvis sxvadasxva iqneba Se-

fasebis kriteriumi, Sefasebuli variantebis ric-

xvi, gadawyvetis meTodebi, gadawyvetebis dasaSvebi 

cdomilebebi, sawyisi monacemebis warmodgenis 

forma. dargis da raionis amocanebi Cveulebriv 

warmoadgenen kompleqsuri proeqtis, auzis, raion-

is ganviTarebis perspeqtiuli gegmis an ted-is sa-

gans. ubnis amocanebi Cveulebriv warmoadgenen 

lokaluri proeqtebisa da warmoebis mimdinare 

gegmebis sagans. 

Sinarsisa da gadawyvetis meTodis mixedviT 

teqnikur-ekonomikuri amocanebi SeiZleba dayofil 
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iqnen sam jgufad: ganmanawileblebi, samTo-geol-

ogiuri da teqnologiuri ganmanawileblebs miek-

uTneba amocanebi satransporto-ganmanawileblebi, 

obieqtebis ganlagebis, damuSavebis Tanmimdevro-

bis da sxva analogiuri amocanebi, romlebSiac 

optimaluri gadawyvetebi ar SeiZleba monaxuli 

iqnen variantebis uSualo SedarebiT. Sexamebis 

didi ricxvis gamo isini Cveulebriv moiTxoven ma-

Tematikuri programirebis meTodebis gamoyenebas – 

xazovans, dinamikurs da sxv. dargisa da raionis 

amocanebis jgufSi ganmanawileblebs warmoadgenen 

amocanebi karierebisa da fabrikebis optimaluri 

ganlagebis amocanebi, sabadoebis damuSavebis op-

timaluri rigis amocanebi, simZlavreebis ganawi-

leba dargis raionis auzis obieqtebs Soris (ka-

rierebs, kombinatebs, gaerTianebebs Soris), gada-

zidvebis racionaluri gegma.  

sawarmoo gaerTianebis jgufis amocanebSi an 

amocanebs miekuTvneba kombinatis optimaluri 

mwarmoeblurobis da misi karierebs Soris optima-

luri ganawilebis amocanebi, gancalkevebuli bu-

dobebis jgufis damuSavebis optimaluri rigi, 

samdidrebeli fabrikis ganlagebis optimaluri 

adgilis dasabuTeba karierebis jgufisaTvis, mad-

nis sxvadasxva sortebis optimaluri gasaSualeba 

da sxva. 

karieris amocanebis jgufSi gamanawileblebs mi-

ekuTvneba sanayaroebisa da sxva zedapiruli nage-

bobebis ganlagebis adgilis da drois SerCeva da 
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dasabuTeba, madnis mopovebis ganawileba sangreve-

bis mixedviT, droebiTi tranSeebis, Casasvlelebis 

ganlagebis adgilisa da gadatanis dros SerCeva 

Siga sakariero gadasatvirTi da gadasamuSavebeli 

sawyobebis da nagebobebis adgilisa da gadaadgi-

lebis vadebis SerCeva. 

samTo-geologiur qvejgufebs miekuTvneba sa-

sargeblo wiaRiseulis da qanebis sivrcobrivi 

ganlagebis maTi xarisxobrivi maxasiaTeblebis am-

saxveli amocanebi (karierebis saboloo siRrmis, 

sazRvrebis da Sualeduri konturebis dasabuTeba, 

damuSavebis mimarTulebis da samTo samuSaoebis 

ganviTarebis rigis SerCeva, gancalkevebuli da sa-

erTo amoRebis Sefaseba, transportis saxis SerCe-

va, gadaxsnis da mopovebis samuSaoebis kalendaru-

li gegmis, safexuris simaRlis, samuSao baqnebis 

siganis, samuSao gverdis daferdebis dasabuTeba. 

karierSi trasis Seyvanis da zedapirze nagebobe-

bis ganlagebis adgilis SerCeva da sxv.). samTo-ge-

ologiuri amocanebis gadawyvetisas mniSvnelovan 

rols TamaSobs geologiuri da samTo-geologiu-

ri monacemebis warmodgenis forma (moculobebis, 

fenebisa da madnebis sxeulebis, adgilmdebareob-

is reliefis da karieris geometriuli parametre-

bis modelirebis xerxi).  

teqnologiur qvejgufs miekuTvneba amocanebi 

samTo mowyobilobebis, sawarmoo procesebis kom-

pleqsuri meqanizaciis struqturebisa da paramet-

rebis SerCevis, eqskavatoris muSaobis sqemisa da 
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sangrevis parametrebis SerCevis, damuSavebis ut-

ransporto sistemis parametrebis da sangrevis pa-

rametrebis WaburRilebis badis da afeTqebis sqe-

mebis angariSis, nayarwarmoqmnis xerxisa da sqemis 

SerCevis, gadasaxsneli qanebis gancalkevebuli am-

oRebis da rekultivaciis sqemis dasabuTebis, 

tranSeis gayvanis sqemis SerCevas da misi paramet-

rebis angariSis, TviTsacleli manqanebis mode-

lis, kompleqsuri meqanizaciis sqemis, satranspor-

to nakadis optimaluri parametrebis dasabuTebis. 

teqnikur-ekonomikuri amocanebi Sefasebuli pe-

riodis xangrZlivobisagan damokidebulebiT iyo-

fa perspeqtiul da xangrZlivad. 

perspeqtiuli amocanebi xasiaTdeba Sesafasebe-

li periodis 15-20 wlis xangrZlivobiT. es perio-

di SeiZleba gayofili iqnes or da met monakve-

Tad, romelTagan TiToeulSi dasaSvebia angariSe-

bis sxvadasxva cdomileba.  

xangrZliv amocanebs aqvT Sefasebis normatiu-

li periodis farglebSi 7-15 wlis toli (an masze 

cota meti), romelic SezRudulia ukuamogebis va-

diT da ekonomikuri Sefasebis cdomilebebiT. es 

amocanebi warmoadgenen dinamikurs, romlebic mo-

iTxoven ZiriTadi ganmsazRvreli faqtorebis dina-

mikis gaTvaliswinebas da gadawyvetaTa Sedegebis 

warmodgenas dinamikuri cxrilebis an grafikebis 

saxiT. 

teqnikur-ekonomikuri amocanebi SeiZleba gaiy-

os dinamikurad da statikurad, romlebic erTma-
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neTisagan gansxvavdeba Sefasebis kriteriumiT da 

drois faqtoris gaTvaliswinebis wesiT. 

statikurs pirobiT SeiZleba miekuTnos amocan-

ebi, romlebic pasuxobs Semdeg pirobebs. maTi Se-

fasebis vada ar unda iyos 7-10 welze meti. wliu-

ri mimdinare xarjebi Sesafasebeli drois ganmav-

lobaSi miiReba mudmivi an cvalebadobs umniSvne-

lod (10-15%-is farglebSi maTi saSualo mniSvne-

lobebidan). variantebi SeiZleba moyvanil iqnen 

Sesadarebel saxiT produqciis moculobisa da 

xarisxis mixedviT, Sefasebis vadebisa da sxva gan-

masxvavebeli faqtorebis mixedviT. 

Ria samTo samuSaoebis daproeqtebisa da dageg-

mvis praqtikaSi statikur amocanebs Cveulebriv 

miekuTvneba samTo mowyobilobebis tipebis Sedare-

ba da Sefaseba, nayarwarmoqmnis, tranSeis gayvanis, 

ventilaciis, gauwyloebis xerxis dasabuTeba da 

sxva analogiuri amocanebi, romlebic SeiZleba 

gadawyvetili iqnen sakmaod saimedod. 

dinamikuri amocanebi xasiaTdeba Semdegi niSne-

biT: 

• Sefasebis xangrZlivi periodiT (20-30 weli da 

meti); 

• samuSaoebisa da xarjebis wliuri moculobebis 

uTanabrobiT, sasaqonlo produqciis fasisa da 

warmoebis mogebis wliuri moculobebis uTan-

abrobiT, rac gamowveulia sasargeblo wiaRise-

ulis moculobisa da xarisxis cvalebadobiT; 
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• mopovebiT da gadaxsnis samuSaoebze xarjebis 

mniSvnelovani sxvadasxva droulobiT, rac ga-

mowveulia gadaxsnis samuSaoebis mopovebiT sa-

muSaoebTan winswrebiT; 

• kapitaluri xarjebis ara marto mSeneblobis, 

aramed sabados eqspluataciis periodSic da-

bandebis aucileblobiT, sawarmos mwarmoeblu-

robis ganviTarebisaTvis. 

 

3.2. amocanebis gadawyvetis meTodebi 

daproeqtebisas 

 

karierebis daproeqteba warmoadgens Semoqmede-

biT process, romelic Sedgeba sxvadasxva saxis 

amocanebis gadawyvetisagan. amocanebis didi nawi-

li wydeba maTematikis, meqanikis da sxva special-

uri disciplinebis Cveulebrivi an specialuri me-

TodebiT xerxebiT. proeqtis ekonomikuri amocane-

bi iseTebi, rogoricaa karierisa da misi obieqtis 

mSeneblobis Rirebulebebis gansazRvra, TviTRire-

bulebis da sxva teqnikur-ekonomikuri maCveneble-

bis gansazRvra, wydeba SedarebiT martivad, magram 

Sromatevadi meTodebiTa da xerxebiT. teqnikur-ek-

onomikuri amocanebi wydeba teqnikuri analizis 

sxvadasxva meTodiT. 

teqnikur-ekonomikuri analizi aris faqtorebis 

da parametrebis xarisxobrivi da raodenobrivi 

Sefasebis meTodebis erToblioba. raodenobrivi 

Sefaseba saSualebas iZleva ganxorcielebuli iq-

nes gazomva da Sedareba gansazRvruli faqtorebi-
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sa da parametrebisa miRebuli teqnikuri da ekon-

omikuri maCveneblebis saSualebiT. erT maCveneb-

lad gamoiyeneba fuladi xarjebi an mogeba drois 

gansazRvrul periodisaTvis, kapitaluri xarjebi, 

produqciis TviTRirebuleba, Sromis nayofiereba, 

energiis, liTonis, feTqebadi nivTierebis xarji 

da sxva. raodenobrivi Sefaseba ufro zustia, 

radganac SeiZleba igi ganxorcielebul iqnes 

calsaxa sazomiT, romelic gamosaxulia ricxvis 

saxiT. raodenobrivi Sefasebis dadebiTs warmoad-

gens agreTve is, rom SeiZleba gamoyenebuli iqnes 

kompiuteri. magram Ria samTo samuSaoebis amocan-

ebis didi nawili gamoirCeva mravalsaxeobiT da 

ZiriTad faqtorebs Soris (geologiuri, teqniku-

ri, ekonomikuri), rTuli urTierTkavSiriT. am da-

mokidebulebebis gasaTvaliswineblad zogierT 

SemTxvevaSi wamoiWreba aucilebloba, garda raod-

enobrivi Sefasebisa gamoyenebul iqnes agreTve xa-

risxobrivic, e. i. Sefasebuli iqnes ama Tu  im  

faqtoris  gavlena  logikuri msjelobis gziT. 

xarisxobrivad Sesafasebeli faqtorebis ricxvs 

miekuTvneba samuSaoebis usafrTxoeba, moTxovnebi 

minimalur danakargebze, sanitarul normebze, ga-

remos dacvaze, xanZarsawinaaRmdego normebze da 

sxv. esa Tu is varianti SeiZleba aRmoCndes sauk-

eTeso teqnikur-ekonomikuri maCveneblebiT, magram 

xarisxobrivi Sefasebis Semdeg igi unda iqnes 

uaryofili, Tu muSaobis usafrTxoebis pirobebi 

mis dros uaresia, vidre sxva variantebis dros. 
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amgvarad, amocanis swori gadawyvetisaTvis aucil-

ebelia gaTvaliswinebuli iqnes raodenobrivi da 

xarisxobrivi damokidebulebis erToblioba, amave 

dros igi unda eyrdnobides mowinave gamocdile-

bas da mecnierebisa da teqnikis uaxloes miRwe-

vebs. 

Ria damuSavebis teqnikur-ekonomikuri amocaneb-

is gadasawyvetad teqnikur-ekonomikur analizSi 

gamoiyeneba Semdegi meTodebi: variantebis meTodi, 

raodenobrivi Sefasebis analizuri, grafikuli da 

grafikul-analizuri meTodebi, mowinave meTodis 

ganzogadebis meTodi, analogiis, logikuri sain-

Jinro gadawyvetebis, prognozirebis, interpolaci-

is da eqstrapolaciis meTodebi. 

logikuri sainJinro gadawyvetaTa meTodi da-

fuZnebulia Semsruleblis mdidar gamocdilebaze, 

mis erudiaciaze. rig SemTxvevaSi igi warmoadgens 

intuiciurs. misi saimedoba damoikidebulia ag-

reTve sawyisi informaciis sisruleze da dayene-

buli amocanis sirTuleze. saproeqto organizaci-

ebis muSaobis gamocdileba amtkicebs, rom rTul 

amocanebis gadawyveta SezRuduli informaciis 

dros mokle droSi SeuZliaT mxolod gamocdil 

specialistebs. 

mowinave meTodebis ganzogadebis meTodis da 

analogiis meTodi farTod gamoiyeneba proeqtire-

bisas SedarebisaTvis, analizisaTvis, abstraqtire-

bisaTvis (gamoyenebisaTvis). Sedareba aris msgavse-

bisa da gansxvavebebis dadgena dasaproeqtebel da 
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arsebul obieqtebs Soris maTi parametrebis, maCve-

neblebisa da sxvaTa mixediT. Sedarebis gziT 

dgindeba, magaliTad, dasaproeqtebeli obieqtis 

saimedobis, progresulobis parametrebi ekonomik-

urobis xarisxi, dasaproeqtebeli procesebis maC-

veneblebi da sxv. analogiis meTodi dafuZnebulia 

amocanebis msgavsobaze sxvadasxva analogiur dap-

roeqtebul an momuSave obieqtTan. rac ufro di-

dia Sesadarebeli obieqtebis, Sedarebadoba, miT 

ufro sarwmunoa gadawyvetaTa Sedegebi. umetes 

SemTxvevaSi es gadawyvetilebebi warmoadgenen mi-

axloebiTs, radganac Ria damuSavebis pirobebis 

didi saxesxvaobis gamo analogiis monaxva, rome-

lic Seesabameba dasaproeqtebel obieqts, iSviaT-

ad xerxdeba. ufro xSirad analogebis monacemebi 

koreqtirdeba Sesadarebel saxemde misayvanad. 

samTo sawarmoTa daproeqtebisas gamoiyeneba na-

turuli, fizikuri da maTematikuri modelireba. 

naturuli modelireba warmoadgens dasaproeqtebe-

li obieqtis specialur kvlevas mis bunebriv ga-

remoSi msgavs an saWiro  mimarTulebiT Secvlil 

pirobebSi. magaliTad, nayaris zRvruli simaRlis 

dasadgenad mdgradobis mixedviT analogiuri pi-

robebis mqone karierze SeiZleba gamoyofili iq-

nes da specialurad Seiqmnas SedarebiT mcire mo-

culobis sxvadasxva simaRlis, sanayaro ubnebi, 

romlebzec dakvirveba saSualebas iZleva gadaw-

yvetili iqnes dasmuli amocana. 
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fizikuri modelireba ufro xSirad xorciel-

deba laboratoriul pirobebSi. fizikuri modele-

bi asaxaven obieqtis funqciur da dinamikur maxa-

siaTeblebs misi geometriuli msgavsebis SenarCu-

nebis pirobebSi. isini  SeiZleba gansxvavdebodes 

originalisagan masaliTa da sakvlevi procesis 

siCqariT. 

maTematikuri modelireba sul ufro met gamo-

yenebas poulobs kompiuteruli programebis didi 

SesaZleblobis wyalobiT.  

zemoT aRniSnuli meTodebi samTo saqmis amoc-

anebis gadasawyvetad gamoiyeneba ukve didi xania, 

magram isini ganuwyvetliv gaumjobesebas ganicdis. 

bolo dros, kompiuteruli programebis gamoye-

nebasTan dakavSirebiT, daproeqtebaSi sul ufro 

farTo gamoiyenebas pouloben axali gamoTvliTi 

meTodebis jgufebi, romelTac ewodeba operacieb-

is kvlevisa da maTematikuri programirebis meTo-

debi. 

 

3.3. maTematikuri daprogramebis meTodebi 

 

maTematikur damokidebulebas saZebn sididesa 

da ekonomikur kriteriums Soris ewodeba miznob-

rivi funqcia. mravalvariantiani amocanebis gada-

sawyvetad aucilebelia maTematikurad aRiweros 

miznobrivi funqcia da moiZebnos misi minimumi an 

maqsimumi, e. i. is optimaluri gadawyveta romelic 

Seesabameba an maqsimums an minimums. miznobriv 

funqciis argumentebs warmoadgenen gadawyvetaTa 
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variantebi, xolo maTi mniSvnelobebi gamoisaxeba 

ricxvebiT, romlebic aRweren ekonomikuri krite-

riumis miRwevis xerxs. Tu teqnikurad SesaZlo va-

riantebis ricxvi SedarebiT ar aris didi maSin 

optimaluri gadawyveta naxuli iqnes variantebis 

uSualod Sedarebis gziT. Tu gadawyveta Cveuleb-

rivi meTodebiT SeuZlebelia an Zalze Sromateva-

dia, maSin, gamoiyeneba maTematikuri programirebis 

an operaciebis kvlevis axali meTodebi. maT So-

ris ufro farTo gavrceleba pova xazovani da 

dinamikuri programirebis meTodebma, grafebis me-

Todma, monte-karlos meTodma da sxv. Ria samTo 

samuSaoebis  proeqtirebisa da kvlevis praqtikaSi 

ufro xSirad gamoiyeneba xazovani daprogrameba 

iseTi ganmanawilebeli amocanebis gadasawyvetad 

rogoricaa budobebis jgufis damuSavebis rigis 

SerCeva, samdidrebeli fabrikis an sanayaros adgi-

lis SerCeva karierebis jgufebisaTvis, ramdenime 

karieridan mopovebuli sasargeblo wiaRiseulis 

moculobis racionaluri ganawileba ramdenime 

fabrikas Soris da sxv. 

xazovani programireba warmoadgens eqstrema-

luri amocanebis gadawyvetis maTematikuri meTo-

debis erTobliobas, romlebSic yvela ucnobi si-

dideebi Sedis gantolebebSi da utolobebSi pir-

vel xarisxSi, e. i. gamosaxulia xazovnad. xazova-

ni daprogramebis maTematikuri modelis arsi Sem-

degSia: gvaqvs Х1, Х2, Х3, Х4...., Хm, cvladebis da C1, C2, 

C3, C4...., Cm mudmivi koeficientis m sistema, romle-
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bic gamosaxavs optimalurobis miRebul kriteri-

ums. magaliTad, xarjebi erTeuli samTo masis Х1 

gadazidvaze daniSnulebis punqtamde Seadgens C1. 

saWiroa moiZebnos cvladebis sistemis iseTi da-

debiTi sidideebi Xj≥0 (sadac j – 1, 2, ...., m) romle-

bic xazovan funqcias miiyvanen eqstremumamde (mo-

cemul SemTxvevaSi satransporto xarjebis minimu-

mamde). 

⋯3= C1 Х1+ C2 X2+......+ CmXm 

es pirobiT SeiZleba Caiweros sxva formiTac: 

moiZebnos xazovani funqciis 3=∑  𝐶𝐶𝑖𝑖𝑋𝑋𝑗𝑗𝑚𝑚
𝑖𝑖=1  eqstre-

mumi. 

amocanebis gadawyvetisas aucilebelia daculi 

iqnes Semdegi moTxovnebi nebismieri cvladis 𝑋𝑋𝑗𝑗   
mniSvnelobaulbaSi0 ≤ 𝑋𝑋𝑗𝑗 ≤ 𝐴𝐴𝑗𝑗 , radganac saWiroa 

inaxos 𝑋𝑋𝑗𝑗 dadebiTi mniSvneloba, xolo maqsimalu-

ri mniSvneloba isazRvreba resursebis sididiT 𝑋𝑋𝑗𝑗 
(magaliTad, obieqtis mwarmoeblurobis produqci-

is gamoSvebaze) am moTxovnebs ewodeba SezRudvebi 

Х1, Х2,...., Хm cvladebze. 

dinamikuri daprogrameba ganixilavs gadawyve-

taTa miRebis mravalstadiian procesebs. aseTi 

procesebis magaliTs warmoadgens karierze samTo 

samuSaoebis kalendaruli dagegmva. erTsa da imave 

sawyisi mdgomareobidan samTo samuSaoebi SeiZle-

ba ganviTardes ramdenime mimarTulebiT, amitom 

samTo samuSaoebis ganviTarebis optimaluri vari-

antis SesarCevad aucilebelia ganxilul iqnes 

mravalstadiani gadawyvetis rigi variantebisa da 
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yoveli variantisaTvis ganisazRvros optimaluro-

bis miRebuli kriteriumis mniSvneloba. amis Sem-

deg moZebnil unda iqnes iseT gadawyvetaTa Tana-

mimdevroba, romlebsac mivyavarT miRebul optima-

lobis kriteriumis eqstremalur mniSvnelobamde. 

dinamikuri daprogramebis meTodi SeiZleba ga-

moyenebul iqnes karieris racionaluri Sualedu-

ri da saboloo konturebis dasadgenad. sabadoze 

ramodenime karieris mSeneblobisas, kapitaluri 

xarjebis sxvadasxva ganawilebisas maTi mwarmoeb-

lurobis gansasazRvrelad, agreTve sxva mravale-

tapuri amocanebis gansasazRvrelad, romlebic 

erTmaneTTan dakavSirebulia Tanamimdevruli ga-

dawyvetaTa rigis gamoyenebiT. 

ekonomikur-maTematikuri kvlevebis intensiuri 

ganviTarebiT Ria samTo samuSaoebis dargSi wamo-

iWra mravali amocana, romlebic dakavSirebulia 

grafebTan. es aris baduri da mravaletapuri da-

gegmvis amocanebi, satransporto amocanebi. maT mi-

zans warmoadgens gadazidvebis optimaluri gegme-

bis Sedgena da sxv. 

ganvixiloT N stadiani procesis magaliTi, ro-

melSiac yovel stadiaze miiReba K gadawyveta. yo-

veli SesaZlo gadawyvetisaTvis me-N-e stadiisaT-

vis arsebobs K SesaZlo gadawyveta miRebul (N-1) 
stadiaze. amgvarad, rom moinaxos optimaluri 

gadawyveta, gaanalizebuli unda iqnes gadawyvetis 
KN SesaZlo varianti. dinamikuri daprogrameba ga-

moricxavs KN gadawyvetaTa kvlevis aucileblo-
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bas, ramdenadac TanamimdevrobiT ganixileba Ti-

Toeuli stadia cal-calke da TiToeulisaTvis 

misaRebia K gadawyvetidan saukeTeso; e. i. nac-

vlad KN-saWiroa gaanalizdes K, N gadawyveta, 

rac mniSvnelovnad amcirebs gamoTvlebis mocu-

lobas. magaliTad, roca K=3 da N=10  Cveulebrivi 

meTodiT gaanalizebul unda iqnes 59049 varianti, 

xolo dinamikurobisas – 30 varianti. 

 
nax. 3.1. gzis trasis ganlagebis optimaluri variantis 

gansazRvris sqema 
 

dinamikuri programebis arsi ganvixiloT Sem-

deg magaliTze. saWiroa SerCeuli iqnes gzis op-

timaluri trasa karieridan samdidrebel fabri-

kamde. simartivisaTvis davuSvaT, rom gzis trasa 

dayofilia calkeul ubnebad (nax. 3.1) rogorc na-

xazidan Cans, trasa SeiZleba ganlagebuli iqnes 

daxril da horizontalur ubnebze da mTeli gza 

Sedgeba 7 ubnisagan. optimaluri varianti 3.1 na-

xazze naCvenebia isrebiT dinamikuri programire-

bis gamoyeneba efeqturia mxolod kompiuteruli 

programebis gamoyenebisas. 
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3.4. variantebis meTodi 

 

variantebis uSualod Sedarebis meTodi maTi 

teqnikur-ekonomikuri maCveneblebis mixedviT war-

moadgens yvelaze ufro gavrcelebul meTods sam-

To sawarmoebis daproeqtebis praqtikaSi. igi gamo-

iyeneba iseTi amocanebis gadasawyvetad, rogori-

caa karieris sazRvrebisa da optimaluri mwarmo-

eblurobis gansazRvra, transportis, meqanizaciis 

sqemis SerCeva da sxv. am meTodis arsi mdgomare-

obs imaSi, rom teqnikurad SesaZlo da ekonomik-

urad ufro xelsayreli variantebis ricxvidan mi-

iReba varianti saukeTeso teqnikur-ekonomikuri 

maCveneblebiT. 

amocanis gadawyvetis Tanamimdevroba Semdegia: 

amicanis pirobebis mixedviT iReben teqnikurad Se-

saZlo da ekonomikurad ufro mizanSewonil vari-

antebs asabuTeben ekonomikur kriteriums varian-

tebis Sedarebisa da SefasebisaTvis. asruleben 

gaangariSebebs romelTa safuZvelzec sazRvraven 

maCveneblebis mniSvnelobebs, romlebic msaxuro-

ben ekonomikur kriteriumebad. awarmoaben varian-

tebis raodenobriv da xarisxobriv Sefasebas da 

Sedarebis gziT irCeven yvelaze ufro mizanSewo-

nil variants. meTodis gamoyeneba moiTxovs Semde-

gi wesebis dacvas: 

1. variantebis SerCeva ekonomikuri Sedarebi-

saTvis dafuZnebuli unda iyos amocanis pirobebis 

guldasmiT analizze, rom detaluri angariSisaT-
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vis miRebuli iqnes namdvilad teqnikurad SesaZ-

lo variantebi. 

2. rac ufro metia variantebis raodenoba, miT 

ufro maRalia sizuste da metia amocanis gadaw-

yvetis Sromatevadoba. amitom detaluri angariSi-

saTvis aRebuli unda iqnas variantebis minimalu-

ri, magram sakmarisi raodenoba. 

3. amocanis gadawyvetis sizuste ZiriTadad da-

mokidebulia sawyisi monacemebis sizusteze, amit-

om sawyisi monacemebi da maTi Sesabamisoba amoc-

anis pirobebTan guldasmiT unda iqnes gaanaliz-

ebuli. 

4. gansakuTrebuli yuradReba unda mieqces ek-

onomikuri kriteriumis SerCevas romelzec damo-

kidebulia amocanis gadawyvetis siswore da Sro-

matevadoba. 

5. angariSebis sizuste da miRebuli gadawyve-

taTa utyuaroba damokidebulia droze, amitom va-

riantebi SeiZleba iyos Sedarebadi im SemTxvevaSi, 

Tu Sesadarebeli gadawyvetebi miekuTvneba daax-

loebiT erTsa da imave dros da aqvT Sefasebis 

daaxloebis Tanabari vada. sawyisi monacemebi (gan-

sakuTrebiT ekonomikuri maCveneblebi, fasebi, masa-

lebis xarjvis normativebi da sxv.) unda miekuT-

vnebodes drois erTsa da imave moments. sawinaaRm-

dego SemTxvevaSi isini araSedarebadi arian, rad-

ganac teqnikur-ekonomikuri maCveneblebi sistema-

turad icvleba droSi, teqnikuri progresis gav-

lenis Sedegad. 
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6. gaangariSebisas gaTvaliswinebuli unda iq-

nen mxolod mniSvnelovani xarjebi da Semosavle-

bi. mniSvnelovnebis sazoms warmoadgens maTi Se-

fardebiTi sidide, romelic dgindeba angariSebis 

sizustisagan damokidebulebiT. 

7. variantebi fasdeba da Sedardeba maCveneble-

bis absoluturi da fardobiTi sididis mixedviT, 

romelic miRebulia ekonomikur kriteriumad (far-

dobiTi sidide miiReba procentebSi umciresi maC-

veneblidan). varientebis Sesadareblad Cveulebriv 

dgeba cxrili Sesadarebeli maCveneblebis abso-

luturi da fardobiTi sidideebiT. 

Tu gansxvaveba Sesadarebeli variantebis maCve-

neblebSi ar gamodis angariSis sizustis fargle-

bidan, variantebi ganixileba rogorc tolfasni. 

daproeqtebis praqtkaSi miRebuli variantebi CaiT-

valos tolfasad, Tu sxvaoba xarjebSi ar aRemat-

eba 5-10%. am SemTxvevaSi upiratesoba eniWeba vari-

ants, romelic ufro moxerxebulia organizaciu-

li TvalsazrisiT an teqnikurad ufro saimedoa. 

variantebis meTodis ZiriTadi dadebiTi mxare-

ebia gamoyenebis pirobebis universaloba, amocan-

ebis gadawyvetis sizuste da gadawyvetaTa Sedege-

bis TvalsaCinoeba. variantebis meTodi gamoiyeneba 

ekonomikuri amocanebis didi nawilis gadasawyve-

tad, radganac igi saSualebas iZleva, gaTvaliswi-

nebuli iqnes sxvadasxva piroba da ar aris dakav-

Sirebuli gadawyvetis mkacrad gansazRvrul al-

goriTmTan. 
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meTodis uaryofiT mxareebs warmoadgens gadaw-

yvetaTa didi Sromatevadoba, rac amJamad SeiZle-

ba Tavidan iqnes acilebuli kompiuteruli prog-

ramebis gamoyenebiT, romlebic saSualebas iZleva 

mniSvnelovnad iqnes gazrdili variantebis ricxvi 

da ufro zustad iqnes gaTvlili TiToeuli maT-

gani. 

 

3.5. analizuri meTodi 

 

analizuri meTodis arsi mdgomareobs imaSi, 

rom teqnikur-ekonomikuri analizis gziT amocana 

wydeba zogadi saxiT, e. i. dgindeba saangariSo 

formula da saZiebeli ucnobi imyofeba formula-

Si Casmuli sawyis cifrobriv mniSvnelobebSi. sam-

To saqmeSi amocanebis gadasawyveti analizuri me-

Todis qveS igulisxmeba saZebni sididis optima-

luri mniSvnelobebis monaxva maTematikuri anal-

izis gamoyenebis gziT. amocanis gadawyvetis wesi 

Semdegia: teqnikur-ekonomikuri analizis gziT 

dgindeba damokidebuleba saZebn sidides 𝑋𝑋 da 

RirebulebiTi maCveneblis 𝑆𝑆 anbameurlsis, e. i. 

𝑆𝑆 = 𝑓𝑓(𝑋𝑋). 
damokidebulebas aqvs uwyveti xasiaTi da gamo-

isaxeba Cazneqili an amozneqili mrudis saxiT 

(nax. 3.2.). saZebni sididis optimaluri mniSvneloba 

unda Seesabamebodes 𝑋𝑋-is eqstremalur 

mniSvnelobas (magaliTad, xarjis minimums an 

mogebis maqsimums), e. i. amocanis gadawyveta 
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daiyvaneba funqciis maqsimumis an minimumis 

monaxvamde. Tu aviRebT pirvel warmoebuls da 

gautolebT nuls miviRebT gantolebas 
𝑑𝑑𝑑𝑑
𝑑𝑑𝑑𝑑

= 0, 
romlis gadawyvetiTac moiZebneba saZebni sidide. 

 
nax. 3.2.  damokidebulebis grafiki: a) xarjebi; b) mogeba 

an rentabeloba 

 

meTodi farTod gamoiyeneba Ria damuSavebis 

sxvadasxva amocanis gadasawyvetad (manqanis Zaras 

da eqskavatoris CamCis moculobebis racionaluri 

Sexamebis, karieris saboloo siRrmis dasadgenad 

da sxv.). analizuri meTodis praqtika gviCvenebs, 

rom saangariSo formulebis dadgena Zalzed Sro-

matevadia. moiTxovs did sifrTxiles gansaz-

Rvrul parametrebs Soris urTierTkavSiris anal-

izis dros, miRebuli maTematikuri damokidebule-

bis teqnikuri da ekonomikuri azris SeswavlaSi 

yvela faqtorebis gavlenis gaTvaliswineba faqtu-

rad SeuZlebelia da arc aris saWiro, radganac 

miswrafeba Zalian didi sizustisaken xSirad ar 

marTldeba sawyisi monacemebis SedarebiT ara di-

di sizustis gamo. garda amisa, parametrebis didi 

raodenobas mivyavarT uzarmazar formulebamde, 

romlebic daproeqtebis praqtikaSi ver naxuloben 
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gamoyenebas. amitom Tavi unda aaridoT faqtorebs, 

romelTa gaTvaliswineba angariSebis sizustis 

farglebs gareT aris. 

analizur meTods aqvs Semdegi dadebiTi mxare-

ebi: 

• mcire Sromatevadoba da amocanis gadawyve-

tis siswrafe (formulebis mixedviT SeiZleba Cqa-

ra iqnes miRebuli saboloo Sedegi, ise, rom ar 

Catardes variantebis Sedareba); 

• sawyisi monacemebis momzadebis simartive, 

romelTa moculoba Cveulebriv naklebia, vidre 

variantebis detaluri Sedarebisas; 

• ZiriTadi damokidebulebis maTematikuri ga-

mosaxva saSualebas iZleva advilad iqnes dadgeni-

li ama Tu im faqtoris gavlenis forma da xaris-

xi; 

• analizuri damokidebulebebi advilad SeiZ-

leba iqnen daprogramebuli personaluri kompiut-

erebisaTvis; 

• gamoTvlebis Sedegebi SeiZleba gamoyenebul 

iqnen amocanebis cifrobrivi meTodebiT detalu-

rad gadawyvetisas maRali sizustis modelebis ga-

moyenebiT. 

• analizuri meTodis uaryofiT maxareebs war-

moadgens gadawyvetaTa erTmniSvnelovaneba, rac 

arTulebs Sedegebis Sefasebas da sxva SesaZlo 

variantebTan Sedarebas da mis SedarebiT aramaRa-

li sizuste, rac rTuli pirobebis gamartivebis 

Sedegia. 
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3.6.  grafikuli da grafikul-analizuri 

meTodebi 

 

grafikuli ewodeba amocanebis gadawyvetis me-

Tods grafikuli agebis gziT. grafikuli meTodis 

ZiriTadi dadebiTi mxarea amocanis gadawyvetis 

simartive da TvalsaCinoeba. meTodi warmatebiT 

gamoiyeneba amocanebis miaxloebiTi gadawyvetisaT-

vis, romlebic Semdeg zustdeba sxva meTodiT. 

xSirad grafikuli meTodi gamoiyeneba amocanebis 

gadasawyvetad sxva meTodebTan erTad. karieris 

daproeqtebisas grafikuli meTodi gamoiyeneba da-

muSavebis utransporto sistemis parametrebis, sa-

sargeblo wiaRiseulis da gadasaxsneli qanebis 

moculobebis, axali horizontebis momzadebis siC-

qaris gansasazRvrelad da sxva amocanebis gadsaw-

yvetad. praqtikaSi farTod gamoiyeneba akademikos 

v. rJevskis samTo samuSaoebis geometriuli anal-

izis grafikuli meTodi, romlis drosac sasar-

geblo wiaRiseulis da gadaxsnis farTobebis ga-

zomva, romlebic aucilebelia maTi moculobebis 

saangariSod, Secvlilia xazebis gazomviT, rom-

lebic gansazRvruli agebisas gamosaxaven farTo-

bebis sidides. 

grafikul-analizuri meTodi Seicavs grafiku-

li da analizuri meTodebis dadebiT mxareebs (ga-

dawyvetaTa simartive, TvalsaCinoeba da gansaz-

Rvrul faqtorebs Soris urTierTkavSirebis maTe-

matikuri analizis SesaZlebloba). grafikul-an-
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alizuri meTodi gamoiyeneba samTo masis moculo-

bebisa da farTobebis gansasazRvrelad da sxva. 

 

3.7. dinamikuri midgoma karierebis 

daproeqtebisas 

 

dinamikuri midgoma teqnikur-ekonomikuri amoc-

anebis gadawyvetisadmi Sefasebis grZeli vadiT 

gamowveulia optimaluri gadawyvetaTa monaxvis 

da proeqtebis utyuarobis gazrdis aucileblo-

biT. dinamikuri midgomisas karieri fasdeba ro-

gorc droSi da sivrceSi ganviTarebadi obieqti, 

xolo gadawyvetebi miiReba yvela wlebisaTvis Se-

safasebel periodis mTel ganmavlobaSi an rigi 

wlebisaTvis. 

dinamikuri proeqtirebis meTodis ZiriTadi ma-

xasiaTebeli niSnebi Semdegia: 

sawyisi pirobebi (samuSaoebis moculoba, tran-

sportirebis manZili, karieris parametrebi, Rire-

bulebiTi maCveneblebi da sxv.) da gaangariSebis 

Sedegebi (mimdinare xarjebi, mogeba, rentabeloba 

da sxv.) warmodgenil unda iqnas dinamikaSi e.i. yo-

velwliuri maCveneblebis saxiT, Sefasebis mTeli 

periodisaTvis. 

ekonomikur kriteriumad optimaluri variantis 

gansazRvrisas SeiZleba miRebul iqnas mogeba an 

xarjebi mTeli periodisaTvis. amave dros mogebis 

an xarjebis wliuri mniSvnelobebis Semadgenlebi 

winaswar unda iqnas diskontirebuli, amiT drois 

faqtori gaiTvaliswineba raodenobrivad, e. i. ga-
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nicdis iseTive ekonomikur Sefasebas, rogorc 

sxva ganmasxvavebeli faqtorebi. 

gaangariSebis sizuste da xangrZlivoba drois 

sxvadasxva periodisaTvis miiReba sxvadasxva saw-

yisi monacemis cdomilebebis cvalebadobis Sesa-

bamisad da rogorc wesi, mcirdebian gadawyvetaTa 

daSorebis gazrdiT. gadawyvetebSi meore da Sem-

dgomi periodebisaTvis warmoadgenen, rogorc we-

si, miaxloebiTs da garkveuli drois Semdeg unda 

iqnen gadasinjuli da dazustebuli. 

Tanamedrove pirobebSi samTo-geologiuri am-

ocanebis gadawyvetisas dinamikuri midgoma gansa-

kuTrebiT aucilebelia Rrma karierebis daproeq-

tebisas, romlebic xasiaTdeba arsebobis didi va-

diT (20-40 weli da meti) gacilebiT ufro metia 

im vadasTan SedarebiT, romlis farglebSi dapro-

eqtebisas da dagegmvisas SeiZleba iqnes miRebuli 

met-naklebad sarwmuno gadawyvetebi. horizonta-

luri sabadoebis damamuSavebeli karierebisagan 

gansxvavebiT, rRma karierebSi qveda horizontebis 

damuSavebis xarisxi uaresia, vidre zeda horizon-

tebis da xSirad ar aris sakmarisi samTo samuSao-

ebis dasagegmavad, karieris mwarmoeblurobisa da 

sazRvrebis dasasabuTeblad. 10-15 wlis da zog-

jer meti xnis Semdeg warmodgena maragebze, sasar-

geblo wiaRiseulis xarisxze, sasargeblo wiaRis-

eulisa da qanebis fizikur-meqanikur Tvisebebze 

SeiZleba sagrZnoblad Seicvalos. Tu damreci sa-

badoebis damuSavebisas mowyobilobebi, rogorc 
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wesi, gamoiyeneba didi xnis ganmavlobaSi da uz-

runvelyofen karieris stabilur mwarmoebluro-

bas, Rrma karierebSi mowyobilobebi (gansakuTre-

biT satransporto) periodulad icvleba. aseve 

drois mixedviT icvleba moTxovnebi sasargeblo 

wiaRiseulis xarisxze da mis bortul Semcvelo-

baze, rasac mivyavarT karieris miRebuli sazRvre-

bis, gaxsnis xerxis da sxvaTa gadasinjvamde. am-

gvarad, Rrma karierebze droTa ganmavlobaSi saw-

yisi monacemebis cdomilebebi izrdeba, xolo mi-

Rebul gadawyvetaTa utyuaroba mcirdeba. amis Se-

degad 10-15 wlis farglebs gareT mdebare period-

isaTvis mravali principuli amocana SeiZleba ga-

dawyvetili iqna miaxloebiT. 

statikuri midgoma ekonomikuri amocanebis ga-

dawyvetisadmi srulad ver pasuxobs Rrma karier-

ebis aRniSnul Taviseburebebs. is ZiriTadad Camo-

yalibda Ria wesiT damuSavebis ganvlili etapebis 

bazaze, e. i. upiratesad wvrili kareirebis bazaze. 

statikuri midgomis ZiriTadi damaxasiaTebeli ni-

Sania is, rom amocanebis gadawyvetisas ar xdeba 

drois faqtoris gaTvaliswineba. e. i. sawyisi mo-

nacemebi miiReba mudmivi xangrZlivi periodebisaT-

vis, rasac xSirad mivyavarT cdomilebamde proeq-

tSi da optimaluri parametrebidan gadaxras praq-

tikaSi. 

imisaTvis, rom gaizardos proeqtis saimedooba, 

amJamad iseTi amocanebis gadasawyvetad, rogori-

caa transportis saxis SerCeva, karieris kontu-
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ris da misi mwarmoeblurobis dasabuTeba da sxv., 

gamoiyeneba dinamikuri midgoma, e. i. proeqtirebi-

sas gaiTvaliswineba karieris ganviTareba droSi 

(saproeqto gadawyveta miiReba ara erTi wlisaT-

vis, aramed mTeli Sesafasebeli periodisaTvis). 

dinamikuri midgomis gamoyenebas karierebis dapro-

eqtebisas xels uwyobs kompiuteruli teqnikis 

farTo gamoyeneba, romelic saSualebas iZleva 

Semcirdes gamoTvlebis Sromatevadoba. 

 

3.8. gamoTvlebis sizuste daproeqtebisas 

 

ganasxvaveben saproeqto gaangariSebis sawyis, 

Casaxul da danarCen cdomilebebs. isini warmoad-

gens sawyisi monacemebis cdomilebebis, agreTve 

realuri obieqtebisa da procesebis miaxloebiT 

aRweris Sedegs. 

Casaxuli ewodeba cdomilebebs, romlebic Cnde-

ba gamoTvlebis dros gaangariSebis Sedegebis 

damrgvalebis Sedegad. 

narCeni –gamoTvlis meTodis cdomileba. 

gaangariSebis sruli (saboloo) cdomileba Se-

degia sawyisi, Casaxuli da narCeni cdomlebebis 

rTuli urTierTmoqmedebis. Tavis absolituri si-

didiT igi ar aRemateba maT jams. 

cdomilebebis Sesafaseblad gamoiyeneba abso-

lituri da fardobiTi cdomilebebi, narCeni ric-

xvi da sxv. 
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cdomilebebis zRvrebis saCveneblad iyeneben 

zRvrul absolutur da zRvrul fardobiT cdo-

milebebs. 

proeqtirebisas wamoiWreba Semdegi amocanebi: 

1. sawyisi monacemebis cnobili cdomilebebis 

mixedviT ganisazRvros gaangariSebis Sedegebis 

cdomilebebi. 

2. ganisazRvros cdomilebebi monacemebis 

damrgvalebisas niSnebis mocemul ricxvamde. 

3. ganisazRvros, romel niSnamde damrgvaldes 

ricxvi, Tu mocemulia gamoTvlebis dasaSvebi 

cdomileba. 

es da sxva analogiuri amocana wydeba cnobili 

formulebiT. 

karierebis daproeqtebisas gaangariSebis cdo-

milebebis mkacri raodenobrivi gansazRvra SesaZ-

lebelia mxolod calkeuli amocanebis gadawyve-

tisas. proeqtis msxvili amocanis cdomilebebis 

Sefasebis meTodika arasakmarisadaa damuSavebuli. 

daproeqtebis praqtika uCvenebs, rom umetesi amoc-

anebis gadawyvetis cdomileba dakavSirebulia 

sawyisi monacemebis cdomilebebTan, maT Sesabami-

sobasTan amocanis pirobebTan, teqnikur cdomile-

bebTan (gardauvalTan an Semsruleblis mier daS-

vebulTan). amasTan dakavSirebiT samTo sawarmoTa 

daproeqtebis cdomilebebis Sefasebisas pirveli 

miaxloebiT SeiZleba xelmZRvaneloba Semdegi re-

komendaciebiT: 
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1. gaangariSebis iseTi sizuste unda iqnes da-

culi, rac Seesabameba sawyisi monacemebis 

sizustes. gaangariSebis Zalian didi sizus-

te iTxovs bevr damatebiT xarjs, magram igi 

aRmoCndeba fuWi. 

2. gamoTvlebis dawyebisas aucilebelia dad-

gindes sawyisi monacemebis SesaZlo cdomi-

lebebi da mis Sesabamisad Catarebuli ga-

moTvlebis saWiro sizuste. daskvnebi dasaS-

vebi sizustisa da gaangariSebis detaluro-

baze dasabuTebuli unda iqnes damuSavebis 

geologiuri, teqnikuri da ekonomikuri pi-

robebis rRma analizis safuZvelze. 

3. ZiriTadi amocanebis gadawyvetis detaluro-

ba da sizuste unda Seesabamebodes damuSave-

bis etapebs. pirveli etapisaTvis xangrZli-

vobiT 10-12 weli gaangariSebebi, rogorc we-

si, SeiZleba Sesrulebul iqnes didi sizus-

tiT realuri samTo-geologiuri da teqni-

kur-ekonomikuri faqtorebis sakmaod sruli 

gaTvaliswinebiT. dasaSvebi cdomilebebi Zi-

riTadi teqnikur-ekonomikuri amocanebis ga-

dawyvetisas imyofeba 10-20%-is farglebSi. 

meore etapisaTvis, agreTve 10-12 wlis xan-

grZlivobiT, gamoTvlebis sizuste mcirdeba, 

radganac gaangariSebebi eyrdnoba uaxloesi 

momavlis miaxloebiT monacemebs. dasaSvebi 

cdomilebebi Seadgens 20-30%. mesame da Sem-

degi etapebisaTvis SeiZleba dadgenil iqnes 
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mxolod perspeqtiuli parametrebi da maCve-

neblebi. Semdegi etapebis saproeqto gadaw-

yvetebi Cveulebriv gadaisinjeba da zustde-

ba karieris rekonstruqciis Sesabamis proeq-

tebSi. saproeqto gadawyvetaTa cdomilebebi 

perspeqtiuli etapebisaTvis xSirad aRemate-

ba 30-50%. 

 

3.9 personaluri kompiuterebis gamoyeneba         

karierebis daproeqtebisas 

 

samTo warmoeba xasiaTdeba teqnikuri da ekon-

omikuri pirobebis SedarebiT swrafi cvalebado-

biT da mniSvnelovani sul mzardi xarjebiT kari-

eris mSeneblobaze. aseT pirobebSi saproeqto da-

gegmvis gadawyvetebi miRebul unda iqnas mokle 

droSi, isini unda iqnen optimaluri da saWiroeb-

is SemTxvevaSi SeiZlebodes maTi swrafi koreqti-

reba. gaangariSebis Cveulebrivi xerxebis dros am-

is miRweva SeuZlebelia, radganac saWiro varian-

tebis gaTvla Zalze Sromatevadia da moiTxovs 

drois did xarjebs, xolo daproeqtebis vadebi, 

rogorc wesi SezRudulia. 

kompiuteruli teqnikis gamoyeneba samTo warmo-

ebis daproeqtebisas saSualebas iZleva, ganxorci-

eldes optimalur daproeqtebaze da dagegmvaze 

gadasvla. optimalur gadawyvetaTa realizacia am-

cirebs xarjebs karierebis mSeneblobaze da sam-

To sawarmoTa eqspluataciaze. zrdis kapitaluri 
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xarjebis efeqturobas da warmoebis rentabelobas 

10-15%-iT damatebiT. amave dros mniSvnelovnad 

mcirdeba amocanebis gadawyvetis vadebi da maTi 

Sromatevadoba, izrdeba damproeqteblebis Sromis 

nayofiereba, advildeba Semsruleblebis mZime 

Sroma da igi xdeba ufro qmediTi. personaluri 

kompiuterebis danergva racionaluria, ubralo, 

magram didi moculobis da Sromatevadobis ga-

moTvlebis avtomatizaciisaTvis da optimalur ga-

dawyvetaTa mosanaxad rTul teqnikur-ekonomikur 

amocanebSi, romlebic moiTxoven maTematikur dap-

rogramebas an variantebis didi ricxvis ganxil-

vas, romelTa angariSi kompiuteris gamoyenebis ga-

reSe imdenad Sromatevadia, rom normativebiT daS-

vebul vadebSi maTi Sesruleba saproeqto organi-

zaciis mier SeuZlebelia. kompiuteruli progra-

mebis danergva samTo sawarmoebis dasaproeqteb-

lad xorcieldeba organizaciulad da meTodu-

rad or etapad. pirvel etapze programireba gamo-

iyeneba proeqtis calkeuli amocanis gadasawyve-

tad, xolo proeqti mTlianad muSavdeba Cveuleb-

rivi sqemiT. meore etapze kompiuteri gamoyenebu-

li iqneba daproeqtebis avtomatizebuli sisteme-

bis (das) saxiT, romelic unda Seicavdes progra-

mebis pakets proeqtis ama Tu im amocanebis gada-

sawyvetad, programebis mmarTvelebs, romlebic ax-

orcieleben calkeuli amocanebis erTian proeq-

tSi SeTanwyobas, teqnikur saSualebaTa kompleqss. 
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samuSao programis Sedgena Seicavs amocanis 

dayenebas da mis maTematikur aRweras, algoriTmis 

damuSavebis da amocanis gadawyvetis blok-sqemis 

Sedgenas, programis daweras da gamarTvas, prog-

ramis eqsperimentalur eqspluatacias, dokumenta-

ciis gaformebas. 

amocanis dawyeba da maTematikuri aRwera Seic-

avs amocanis mizanis formulirebas, pirobebis da 

misi gadawyvetis zogad princips, sawyisi monaceme-

bisa da saboloo Sedegebis CamonaTvals, organi-

zaciul da sxva faqtorebs, romlebic gaTvalis-

winebuli unda iqnas amocanis gadawyvetisas, gaan-

gariSebebis sizustes, ZiriTadi maTematikuri da-

mokidebulebebisa da SezRudvebis Caweras. 

amocanis gadawyvetis algoriTmi iZleva yvela 

operaciebis Sesrulebis wesis zust aRweras al-

goriTmi iwereba sityviT da Cveulebrivi maTemati-

kuri saSualebebiT (formulebi, gantolebebi, ut-

olobebi da sxv.) algoriTmSi miTiTebulia gamoT-

vliTi teqnikis tipi da gare damxsomebeli mowyo-

bilobebis saWiro kompleqti.  

programis damuSaveba mTavrdeba dokumentaciis 

gaformebiT, romelic Seicavs algoriTmebisa da 

programebis aRweras, Semaval da gamomaval in-

formaciebs, instruqcias perforaciis Sesaxeb, 

programis eqspluataciis instruqcias, programas 

da sakontrolo magaliTs. programa rogorc wesi, 

muSavdeba specialistebis didi wris monawileob-

iT. 
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3.10 samTo sawarmoebis daproeqtebis 

avtomatizebuli sistemebis safuZvlebi 

 

 yvelaze ufro didi efeqti daproeqtebisas Ta-

namedrove kompiuteris gamoyenebiT miiRweva dap-

roeqtebis avtoamtizebuli sistemebSi (das), das 

ganviTarebisaken miswrafeba da misi didi masSta-

bebi warmoiqmna Semdegi mizezebis gamo: 

1. daproeqtebis, dagegmvis da marTvis sistemebi, 

romlebic dafuZnebulia personalur kompi-

uterze amJamad warmoadgens erT-erT ZiriTad 

faqtors teqnikuri progresis tempebis uz-

runvelsayofad; saSualebas, romelic Slis 

dapirispirebas rTul amocanebsa da maT sul 

ufro swrafad da optimalurad gadawyvetis 

moTxovnebs Soris; xeliT samuSaoebis gigan-

turi moculobisa da xalxis sul ufro mci-

re ricxvs Soris, romlebsac surs Seasru-

los es samuSaoebi maRali xarisxiT; warmo-

ebis maRali koncentraciisa da proeqtebSi 

da gegmebSi optimaluri gadawyvetaTa mokle 

droSi micemis aucileblobas Soris. 

2. das-is maRali efeqturoba, maRali rentabe-

loba da momgebianoba. aefeqti miiRweva dap-

roeqtebis periodSi (daproeqtebaze SromiTi 

xarjebis da proeqtebis dros ramdenime aTe-

uljer Semcirebis Sedegad), mSeneblobis pe-

riodSi (kapitaluri xarjebisa da mSeneblo-

bis vadebis 15-20% Semcirebis Semdeg), eqs-

pluataciis periodSi (daproeqtebis calkeu-
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li sakiTxebis optimaluri gadawyvetis Sede-

gad). 

3. das-is gamoyeneba iwvevs socialur efeqts, 

romlis arssac warmoadgens saproeqto orga-

nizaciebSi SemoqmedebiTi Sromis ufro ma-

Ral safexurze gadasvlaSi. 

das-is ganviTareba midimareobs ori mimarTule-

biT: 

pirveli gza aris das-is Seqmna dargebSi, gaer-

TianebebSi, msxvil wamyvan saproeqto da sakon-

struqtoro organizaciebSi; meore gza tipuri ga-

angariSebis algoriTmebis daprogramebis farTo 

gamoyeneba saproeqto-sakonstruqtoro organiza-

ciebSi da samTo sawarmoebSi. 

das-i Sedgeba qvesistemebisagan. qvesistema aris 

ZiriTadi struqturuli rgoli, romelic uzrun-

velyofs damTavrebul saproeqto gadawyvetaTa da 

Sesabamis saproeqto dokumentebis miRebas. das-is 

ZiriTad komponentebs warmoadgenen uzrunvelyo-

fis Semdegi saxeebi: 

meToduri uzrunvelyofa. es aris dokumentebi, 

romlebSic mocemulia Teoria, meTodebi, xerxebi, 

maTematikuri modelebi, algoriTmebi, terminolo-

gia, normativebi, standartebi da sxva monacemebi; 

programuli uzrunvelyofa aris dikumentebi 

programis teqstebiT, programebi, gamoyenebiTi 

programebis paketebiT da saeqspluatacio doku-

mentebi; 
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teqnikuri uzrunvelyofa aris gamoTvliTi da 

organizaciuli teqnikis mowyobiloba, monacemebis 

gadacemis saSualeba, sazomi da sxva mowyobilo-

bebi; 

sainformacio uzrunvelyofa aris dokumenti, 

romlebic Seicavs tipiur gadawyvetebs, teqnikur-

ekonomikur maCveneblebs; 

organizaciuli uzrunvelyofa aris saxel-

mZRvanelo da meToduri masalebi, instruqciebi, 

brZanebebi, saStato erTeulebi, kvalificiuri 

moTxovnebi da sxva masalebi, romlebic uzrun-

velyofs saproeqto organizaciis qvedanayofebis 

urTierTmoqmedebas das-is Seqmnisa da eqspluatac-

iisas. 

amocanebis avtomaturi gadawyvetis organiza-

cia daproeqtebisas. proeqti Sedgeba sxvadasxva, 

magram urTierTdakavSirebuli amocanis kompleq-

sisagan. daproeqtebis mizania gadawyvitos am am-

ocanebis kompleqsi da gasces maRali xarisxis 

saproeqto dokumentacia umokles vadaSi. proeqte-

bis da gegmebis utyuaroba da optimaluroba gani-

sazRvreba sawyisi informaciis raodenobiTa da 

xarisxiT, agreTve misi gadamuSavebis saSualebiTa 

da meTodebiT proeqtirebis procesSi. 

proeqtis nebismieri amocanis gadasawyvetad un-

da momzaddes sawyisi informacia grafikul, cif-

robriv da asoebriv formiT. Setanili iqnes in-

formacia kompiuterSi. 
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gadamuSavebul iqnes informacia kompiuteris 

programebis saSualebiT, davalebis Sesabamisad. 

Sefasebul iqnes gadawyveta, Setanili iqnes 

Sesworebebi da koreqtirebuli iqnes igi, xelaxla 

gadawydes manam, sanam ar iqneba miRebuli sasurve-

li (kriteriumis Sesabamisi) Sedegi. 

 

4. proeqtis ekonomikuri safuZvlebi 

4.1 teqnikur gadawyvetaTa ekonomikuri 

Sefasebis kriteriumebi 

 

optimalurobis da utyuarobis moTxovna war-

moadgens yvelaze ufro mTavars samTo warmoebis 

proeqtis teqnikur-ekonomikuri amocanebis yvela 

gadawyvetebis dros. teqnikur gadawyvetaTa opti-

malurobis moTxovna gansakuTrebiT mniSvnelova-

nia samTo warmoebaSi, sadac fasi nedleulze faq-

turad ar aris, xolo ZiriTadi xarjebi modis 

teqnologiur procesze, romelTa efeqturobaze 

damokidebulia warmoebis ekonomikuri Sedegebi. 

amitom proeqtirebis dros optimalur gadawyvete-

bidan gadaxram SeiZleba mogvces mniSvnelovani 

zarali. 

samTo samuSaoebi amJamad dakavSirebulia saSu-

alebaTa did xarjebze karieris mSeneblobaze, 

mZlavri da ZviradRirebuli mowyobilobebis SeZe-

nasa da eqspluataciaze. 

teqnikur gadawyvetaTa ekonomikuri efeqturoba 

cvalebadobs did farglebSi. iseT amocanebSi, ro-

goricaa karieris mowyobilobebis SerCeva, jamuri 
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xarjebi sxvadasxva variantisaTvis gansxvavdeba, 

rogorc wesi 10-25%-iT. 

variantebis teqnikur-ekonomikuri Sefasebis Zi-

riTad sakiTxebs warmoadgens sawyisi maCveneble-

bis gansazRvra, Sesadarebeli variantebis ekonom-

ikuri Sefasebis kriteriumis SerCeva, variantebis 

Sedarebis meTodebis gamoTvlebis saSualebebis 

SerCeva. dargis an sawarmos muSaobis efeqturoba 

fasdeba iseTi maCveneblebiT, rogoricaa mogeba, 

TviTRirebuleba, Sromis nayofiereba, rentabelo-

ba da sxva. magram am maCveneblebis gamoyeneba teq-

nikur gadawyvetaTa variantebis didi ricxvis ra-

odenobrivi Sefasebisa da SedarebisaTvis garTu-

lebulia maTi araSepirispirebadobis (araSedareb-

adobis) gamo. SemTxvevebi, rodesac erT-erTi vari-

antis yvela maCveneblebi ukeTesi an uaresia sxva 

variantis maCveneblebze iSviaTia. 

praqtikaSi xSiradaa, rom erT variantSi nawi-

li maCveneblebisa ukeTesia, xolo nawili uaresi, 

vidre meoreSi. Cveulebriv romelime maCveneblis 

gaumjobeseba variantSi SeiZleba miRweul iqnas 

sxva maCveneblis gauaresebiT amave variantSi. maga-

liTad, Sromis nayofierebisa da TviTRirebule-

bis Semcirebis maCveneblebi SeiZleba gaumjobese-

bul iqnas kapitaluri xarjebis gazrdis Sedegad. 

aqedan gamomdinare varianti, romelic ukeTesia 

TviTRirebulebis kriteriumis mixedviT, rogorc 

wesi aRmoCndeba uaresi kapitaluri xarjebis mi-

xedviT. amitom variantebis didi ricxvis dros ma-
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Ti mkacri Sefaseba maTematikuri meTodiT SeuZle-

beli xdeba. 

teqnikur-ekonomikuri amocanebis umravlesobi-

saTvis optimaluri gadawyveta SeiZleba moiZebnos 

variantebis sakmao didi raodenobis Sedarebis 

gziT, romlebic raodenobrivad fasdeba erTi kri-

teriumiT. am SemTxvevaSi mniSvnelovnad advildeba 

amocanis gadawyveta, martivdeba ekonomikur-maTema-

tikuri meTodebis gamoyeneba. 

teqnikur gadawyvetaTa Sefasebis kriteriumebi 

da variantebis Sedareba unda akmayofilebs Sem-

deg moTxovnebs: 

• sakmaod kargad iTvaliswinebdes sazogado-

ebrivi Sromis yvela xarjebs, romlebic da-

kavSirebulia gansaxilvel teqnikur gadaw-

yvetasTan (saeqspluatacio da kapitaluri 

xarjebi, xarjebi sawarmoo procesis momij-

nave rgolebSi, momijnave sawarmoebSi da sa-

xalxo meurneobis dargebSi); 

• raodenobrivad zustad gaiTvaliswinos mo-

gebis saxiT gamosaxuli es efeqti, is Sede-

gebi, romelsac sazogadoeba iRebs gansaxil-

veli teqnikur gadawyvetaTa realizaciis Se-

degad; 

• iyos moxerxebuli da xelmisawvdomi yovel-

dRiur praqtikaSi gamosayeneblad. 

teqnikuri gadawyvetebi dagegmvisa da daproeq-

tebisas fasdeba saerTo ekonomikuri efeqturo-

biT, xolo racionaluri variantis SerCeva xdeba 
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SedarebiT ekonomikuri efeqturobiT. saerTo ekon-

omikuri efeqturoba calkeuli sawarmos da obieq-

tis mixedviT ganisazRvreba formuliT: 

Э = Ц−С
К
, 

sadac: К aris kapitaluri xarjebi obieqtis 

mSeneblobaze;  Ц - wliuri produqciis Rirebu-
leba sawarmos sabiTumo fasebSi; С - produqciis 
wliuri moculobis TviTRirebuleba. 

kapitaluri xarjebis SedarebiT ekonomikuri 

efeqtorebis maCvenebels warmoadgens dayvanili 

xarjebis minimumi, romelic ganisazRvreba formu-
liT: 

С𝑖𝑖 + Е𝜎𝜎К𝑖𝑖 = 𝑚𝑚𝑚𝑚𝑚𝑚; 
К𝑖𝑖 + Т𝜎𝜎С𝑖𝑖 = 𝑚𝑚𝑚𝑚𝑚𝑚. 

 

sadac: К𝑖𝑖 aris kapitaluri xarjebi 𝑖𝑖 variantis 

dros; С𝑖𝑖 - wliuri mimdinare xarjebi 𝑖𝑖 variantis 
dros;  Е𝜎𝜎 - efeqturobis normatiuli koeficienti;  

Т𝜎𝜎  - kapitaluri xarjebis amogebis normatiuli 

vada. 

𝑇𝑇𝜎𝜎 = 1
Е𝜎𝜎
. 

variantebis ekonomikuri Sefaseba SeiZleba gan-

xorcieldes xarjebis minimumis mixedviT an Sede-

gis maqsimumis, e. i. mogebis mixedviT. Tu Sesadare-

bel variantebSi produqciis moculoba (raoden-

obis da xarisxis mixedviT) mocemulia da erTi da 

igivea, maSin variantebis Sefaseba xdeba xarjebis 
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minimumis mixedviT, Tu produqciis moculoba mo-

gebis mixedviT sxvadasxvaa. 

amocanis Sefasebis meTodi da kriteriumi gani-

sazRvreba misi droiTi maxasiaTeblebiT. dinami-

kur amocanebSi aucilebelia gaTvaliswinebul iq-

nas xarjebis da Sedegebis sxvadasxvadroindelo-

ba, rac arsebiTad cvlis kriteriums da teqnikur-

ekonomikuri Sefasebis meTodikas. 

 
4.2 teqnikur-ekonomikuri Sefaseba statikur       

amocanebSi 

 

statikurs miekuTvneba amocanebi, romlebSic 

yvela Sesadarebeli varianti xasiaTdeba yovel-

wliuri saeqspluatacio xarjebis mudmivobiT Se-

fasebis vadis ganmavlobaSi, kapitaluri xarjebis 

erTjeradobiT an maTi dayvanis SesaZleblobiT 

Sefasebis erTi momentisaTvis, Sesadarebeli obi-

eqtis arsebobis erTnairi vadiT, erTnairi sasar-

geblo efeqtiT. statikur amocanebSi variantebi 

erTmaneTisagan gansxvavdeba pirveladi kapitalu-

ri da wliuri eqspluataciis xarjebiT. stati-

kurs miekuTvneba amocanebi samTo mowyobilobebis 

tipebis SerCevasa da Sedarebaze, Senobebisa da na-

gebobebis, komunikaciebis, gvirabebis, ventilaciis, 

wyalamoRvris, daSrobis, satransporto komunika-

ciebis konstruqciis mSeneblobis xerxis dasabu-

Tebasa da SerCevaze. aseT amocanebSi  optimaluri 

variantis gansasazRvrelad tipuri meTodika re-

komendacias iZleva, Sefasebis kriteriumad gamoye-
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nebul iqnes xarjebis amogebis vada an wliuri 

dayvanili xarjebi. pirvel SemTxvevaSi xdeba dama-

tebiTi kapitaluri xarjebis amogebis faqturi 𝑇𝑇ფ 
da normatiuli  vadebi 𝑇𝑇ნ, optimalurmamadaosba: 

𝑇𝑇ფ =
𝐾𝐾1 − 𝐾𝐾2

Э2 − Э1
< 𝑇𝑇ნ 

Tu 𝐸𝐸𝜎𝜎=0,15, maSin 𝑇𝑇ნ=6,7 wels. 

 

kriteriumad wliuri dayvanili xarjebis gamo-

yenebisas, optimalurma variantma unda daakmayofi-

los piroba: 

 Э𝑖𝑖 + Е𝜎𝜎К𝑖𝑖 = 𝑚𝑚𝑚𝑚𝑚𝑚;    an 
Э𝑖𝑖Т𝜎𝜎 + К𝑖𝑖 = 𝑚𝑚𝑚𝑚𝑚𝑚. 

  

 

gansakuTrebiT did gavlenas axdens gaangari-

Sebis Sedegebze  Е𝜎𝜎 koeficienti. rac ufro 

naklebia Е𝜎𝜎 mniSvneloba, miT ufro xelsayrelia 

variantebi didi kapitaluri xarjebiT. didi 

mniSvnelobisas xelsayreli aRmoCndeba variantebi 

mcire kapitaluri xarjebiT. optimalurs warmo-

adgens Е𝜎𝜎 -is iseTi mniSvneloba, romlis drosac 

produqciis moculoba da moTxovnebi kapitaluri 

xarjebisadmi balansirdeba gamoyofili resurse-

biT,  romelic ara naklebia vidre dargis fa-

rglebSi. amJamad mTlianad mrewvelobisaTvis efe-

qturobis koeficienti rekomendirebulia miRebul 

iqnes Е𝜎𝜎 = 0,15.  
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4.3 teqnikur-ekonomikuri Sefaseba dinamikur 

amocanebSi 

 

statikuri amocanebisagan gansxvavebiT dinami-

kuri amocanebis gadawyvetisas aucilebelia gaT-

valiswinebuli iqnes ara mxolod xarjebisa da 

mogebis sidideebi, aramed xarjebis dabandebis da 

mogebis miRebis droc. xarjebis dabandebis da mo-

gebis miRebis dro zogjer warmoadgens iseTive 

mniSvnelovan faqtors efeqturobis SefasebaSi, 

rogorc xarjebisa da mogebis sidide. amitom ek-

onomikuri efeqturobis Sefasebisas aucilebelia 

Sedegebi da xarjebi Tanazomadi iqnes droSi, e. i. 

drois faqtori Sefasebul iqnes raodenobrivad 

da gamosaxuli fulad formaSi. drois faqtoris 

raodenobrivad gaTvaliswinebis mizniT sxvadasxva 

drois xarji da mogeba daiyvaneba Sefasebis erTi 

momentisaTvis rTuli procentiT. mxolod aseT 

pirobebSi sxvadasxva drois xarji da mogeba xde-

ba Sedarebadi da SeiZleba maTi Sejameba. xarjebs 

da mogebebs, romlebic dayvanilia Sefasebis erTi 

momentisaTvis, uwodeben diskontirebuls, diskon-

tirebisaTvis aucilebelia yoveli wlis namdvili 

xarjebi gamravlebul iqnes gasuli da momavali 

wlebis dayvanis Sesabamis koeficientze. gaangari-

Sebis dros biji tolia erTeulis, e. i. pirobi-

Tad yovelwliuri xarjebi xorcieldeba diskre-

tulad wlis bolos. gansaxilvel periodSi Sefa-

sebis momenti SeiZleba iyos nebismieri, magram er-

Ti da igive unda iyos yvela Sesadarebeli varian-
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tisaTvis. teqnikur-ekonomikuri Sedarebis moxerxe-

bulobisa da ufro zusti angariSisaTvis mizanSe-

wonilia xarjebi dayvanil iqnes obieqtis eqsplu-

ataciaSi Cabarebis momentisaTvis, xolo rekon-

struqciis SemTxvevaSi – rekonstruqciis ZiriTa-

di periodis bolosaTvis. gansaxilveli vada 𝑄𝑄 
iyofa mSeneblobis periodad da eqspluataciis 

periodad. mSeneblobis periodis xarjebi aris wa-

suli wlebis xarjebi, xolo xarjebi eqspluata-

ciis periodSi – momavali xarjebi. 

dayvanili xarjebi an mogeba nebismieri wasuli 

wlisaTvis iangariSeba formuliT: 

 

Э𝑡𝑡 = Э𝑡𝑡�1 + 𝐸𝐸დის�
𝑡𝑡
 

 

sadac: Э𝑡𝑡  aris namdvili xarjebi gaweuli 𝑡𝑡  wlis 

winaT; 1+𝐸𝐸დის kontirebis koeficienti; 𝑡𝑡 _ periodi 
xarjebis dabandebisa da maTi Sefasebis moments 

Soris, weli; 

𝑡𝑡 = 𝑡𝑡დ − 𝑡𝑡ხ, 
𝑡𝑡დ  - Sefasebis momenti, e. i. weli romli-

sTvisac daiyvaneba xarjebi; 𝑡𝑡ხ- weli, rodesac ga-

weulia xarjebi. 

momavali xarjebi da mogeba ganisazRvreba 

formuliT: 

Эმ.𝑡𝑡 =
Э𝑡𝑡

�1 + 𝐸𝐸დის�
𝑡𝑡  
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sadac: Э𝑡𝑡   aris xarjebi, romlebic gaweuli 

iqneba 𝑡𝑡 wlis Semdeg Sefasebis momentTan Seda-

rebiT: 

𝑡𝑡 = 𝑡𝑡ხ − 𝑡𝑡დ 
gaangariSebis Sedegebze da Sesadarebeli vari-

antebis Sefasebaze mniSvnelovan gavlenas axdenს 
sxvadasxva drois xarjis dayvanis koeficienti.  

variantebis raodenobrivi Sefaseba warmoadgens 

ZiriTads optimaluri variantis SesarCevad. mag-

ram saboloo SefasebisaTvis, gansakuTrebiT iseT 

SemTxvevaSi, rodesac variantebi ekonomikuri kri-

teriumis sididis mixedviT didad ar gansxvavdeba 

erTmaneTisagan (5-10%-mde), aucilebelia maTi gul-

dasmiT Sedareba da Sefaseba ara marto Rirebu-

lebiTi, aramed naturaluri maCveneblebiT. amave 

dros arsebiTi mniSvneloba aqvs Sesadarebeli 

maCveneblebis dinamikas. amitom SefasebisaTvis 

aucilebelia Sedarebuli iqnes dinamikuri yovel-

wliuri maCveneblebi variantebis mixedviT ro-

gorc mSeneblobis, ise eqspluataciis periodSi. 

maCveneblebis nawili raRac miRebuli periodisaT-

vis mocemulia jamuri saxiT. 

kompiuteruli teqnikis gamoyenebisas dinamiku-

ri maCveneblebis miReba calkeuli variantebisaT-

vis ar warmoadgens sirTules, variantebis Seda-

rebiT didi raodenobis drosac ki. amave dros Se-

saZlebelia ara marto saboloo maCveneblebis mi-

Reba (jamuri xarjebi, mogeba da sxv.), aramed maTi 
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Semadgeneli nawilebis miRebac (yovelwliuri 

xarjebi, Semosavali, mogeba da sxv.). 

 

4.4 xarjebis miaxloebiTi angariSi 

 

sruli xarjebi mTeli Sesafasebeli periodis-

aTvis tolia jamisa kapitaluri xarjebisa kari-

eris mSeneblobaze 𝐾𝐾მ, damatebiTi kapitaluri 

xarjebisa 𝐾𝐾დ,  sawarmoo simZlavris SenarCunebaze 

da ganviTarebaze, rekonstruqciaze eqspluataciis 

periodSi, saeqspluatacio xarjebis gadaxsnis 𝑡𝑡გ 
da mopovebis 𝑡𝑡𝑚𝑚 samuSaoebze e. i.  

�З = 𝐾𝐾მ + 𝐾𝐾დ + Эგ + Эმ 

mTliani xarjebis Semadgenlebi tolia yove-
lwliuri xarjebis jamisa Sesafasebeli periodis 

ganmavlobaSi, e. i. 

𝐾𝐾მ = 𝐾𝐾მ1 + 𝐾𝐾მ2 + ⋯+ 𝐾𝐾მ𝑖𝑖 + ⋯+ 𝐾𝐾მ𝑡𝑡 ; 
𝐾𝐾დ = 𝐾𝐾დ1 + 𝐾𝐾დ2 + ⋯+ 𝐾𝐾დ𝑖𝑖 + ⋯+ 𝐾𝐾დ𝑡𝑡 ; 
Эგ = Эგ1 + Эგ2 + ⋯+ Эგ𝑖𝑖 + ⋯+ Эგ𝑡𝑡 ; 
Эმ = Эმ1 + Эმ2 + ⋯+ Эმ𝑖𝑖 + ⋯+ Эმ𝑡𝑡 ; 

xarjebis gansazRvris Cveulebrivi xerxebi de-

taluri saxarjTaRricxvo finansuri angariSis da 

xarjebis elementebis mixedviT kalkulaciis gziT 

Zalian Sromatevadia. amitom isini naklebad gamo-

sadegia iseT SemTxvevaSic ki, roca saWiroa ram-

denime variantis teqnikur-ekonomikuri Sedareba. 

drois faqtoris raodenobrivi gaTvaliswinebisas 

aucilebelia yovel variantSi gansazRvruli iq-
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nes rogorc saerTo, ise yovelwliuri xarjebi, 

ris gamoc gaangarSiebis Sromatevadoba izrdeba, 

xolo maT Sesasruleblad saWiro dro gamodis 

prtaqtikulad dasaSvebis farglebidan. 

miaxloebiTi angariSebi saSualebas iZleva dap-

roeqtebisas teqnikur-ekonomikuri Sefaseba moax-

dinos uSualod teqnologebma (teqnikur-ekonomik-

uri angariSebis specialur ganyofilebaze gada-

cemis gareSe). 

xarjebs da mogebas ted-is stadiaze gansaz-

Rvraven miaxloebiTi damsxvilebuli xarjTaRric-

xvis an xvedriTi maCveneblebis safuZvelze. 

damsxvilebuli xarjTaRricxvis da kalkula-

ciis xarjebi. kapitaluri xarjebi ganisazRvreba 

damsxvilebuli maCveneblebiT. yoveli variantis 

mixedviT gadaxsnisa da mopovebis samuSaoebis ka-

lendaruli grafikebis da simZlavreebis moqmede-

baSi Seyvanis grafikis safuZvleze degaba kalen-

daruli uwyisebi ZiriTad mowyobilobebze moT-

xovnis da saWiro nagebobebis. aqedan gamomdinare, 

dgeba ZiriTadi grZelvadiani nagebobebis mSeneb-

lobis grafiki, mowyobilobebis wlebis mixedviT. 

moZraobis grafiki, e.i. mowyobilobebis SeZenis 

gegma. amis safuZvelze xdeba kapitaluri xarjebis 

yovelwliuri xarjTaRricxvis gegma. xarjebi dam-

xmare mowyobilobebsa da nagebobebze miiReba Zi-

riTadi xarjebidan, garkveuli nawilis saxiT. 

saeqspluatacio xarjebic agreTve ganisazRvre-

ba miaxloebiT. saeqspluatacio xarjebis saangari-
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Sod gamoiyofa 3-4 sabaziso weli (magaliTad, 1-

li, me-5, me-10, me-15). yoveli am wlisaTvis gansaz-

Rvraven saeqspluatacio xarjebis (saamortizacio 

anaricxebis gaTvaliswinebis gareSe) da xarjebis 

ZiriTadi mowyobilobebis kapitalur remontze. es 

xarjebi dgindeba wliuri produqciis moculoba-

ze da produqciis erTeulze (1 m gadaxsnaze, 1 t. 

sasargeblo wiaRiseulze) xarjebis kalkulaciis 

saSualebiT. sabaziso monacemebis interpolire-

biT miiReba mniSvnelobebi yvela darCenili wle-

bisaTvis da gamoiTvleba saerTo wliuri xarjebi 

Sesafasebeli periodis yoveli wlisaTvis. 

angariSis am xerxis dadebiTa drois da kapita-

luri xarjebis zusti gaTvaliswineba, gaangariSe-

bis didi sizuste. xerxis ZiriTadi uaryofiTia 

angariSebis SedarebiT didi Sromatevadoba. 

xvedriTi maCveneblebis xerxi. am xerxis dros 

xarjebi ganisazRvreba rogorc xarjebis xvedri-

Ti maCveneblebisa da Sesrulebuli samuSaos mo-

culobis namravli. 

saerTo kapitaluri xarjebi tolia samTo war-

moebis mSeneblobaze kapitaluri xarjebis 𝐾𝐾მ, 

damatebiTi kapitaluri xarjebis 𝐾𝐾დ da reko-
nstruqciisaTvis saWiro kapitaluri xarjebis  𝐾𝐾რ 

jamisa kapitaluri xarjebi samTo sawarmoebis 

mSeneblobisas da rekonetruqciaze tolia samTo 

kapitaluri samuSaoebis sawarmoebis, samdidre-
beli fabrikis da sxva nagebobebis mSeneblobis, 
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sadrenaJo sistemebisa da garemos dacvis nagebo-
bebis mSeneblobis xarjebis jamisa.  

samTo-kapitaluri samuSaoebis moculoba Rrma 

karierze cvalebadobs 10-dan 200 mln.-amde. samTo-

kapitaluri gadaxsnis wili gadaxsnis samuSaoebis 

saerTo moculobaSi Seadgens 9-12%, xarjebi sam-

To kapitalur samuSaoebze cicabo da daxrili 

sabadoebis damuSavebisas Seadgens samrewvelo 

mniSvnelobaze xarjebis 10-20%. am xarjebis aTvi-

seba, rogorc wesi, xdeba araTanabar wilad wle-

bis mixedviT: mSeneblobis periodis pirvel wels 

igi am xarjebis 5-10%-s, xolo karieris eqspluat-

aciaSi Cabarebis wels 40-50%-mde. 

xarjebi karieris samrewvelo simZlavreebis Se-

saqmnelad Seicavs xarjebs mowyobilobebis SeZe-

naze, samrewvelo mSeneblobaze da sxv. isini Sead-

genen mSeneblobasa an rekonstruqciaze kapitalu-

ri xarjebis 80-90%. variantebis teqnikur- ekonom-

ikuri Sefasebisas es xarjebi yvelaze ufro mniS-

vnelovania ara marto imitom, rom maT aqvT yvela-

ze didi xvedriTi wili saerTo kapitalur xar-

jebSi, aramed imitomac, rom maTi dabandeba xdeba 

mSeneblobisa da eqspluataciis sawyis periodSi. 

Ria wesiT damuSavebisas kapitaluri xarjebis 

sidide xSirad ganpirobebulia ara imdenad kari-

eris mwarmoeblurobiT sasargeblo wiaRiseulis 

mopovebaze, ramdenadac gadaxsnis wliur da saer-

To moculobiT, agreTve gadaxsnis samuSaoebis pi-

robebiT. amitom xvedriTi maCveneblebiT angariSi-
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sas gamoiyeneba Semdegi maCveneblebi: xvedriTi ka-

pitaluri xarjebi gadaxsnaze; xvedriTi kapitalu-

ri xarjebi mopovebaze; xvedriTi kapitaluri xar-

jebi samTo masaze. 

kapitaluri xarjebi samTo sawarmos mSeneblo-
baze tolia samTo-kapitaluri samuSaoebisaTvis 

saWiro xarjebis 𝐾𝐾სკ da samrewvelo simZlavreebis 
𝐴𝐴სიმ SeqmnisaTvis saWiro xarjebis  jamisa, e.i.  

𝐾𝐾მშ = 𝐾𝐾სკ + 𝐾𝐾სიმ 

𝐾𝐾სკ = 𝐶𝐶კ�𝑉𝑉სკ

𝑡𝑡მშ

𝑡𝑡=1

 

𝐾𝐾სიმ = 𝑑𝑑სიმ𝑑𝑑𝑡𝑡𝐴𝐴სიმ 
 

sadac: 𝐶𝐶კ aris xarjebi 1 m3 samTo-kapitalur 

samuSaoebze; 𝑉𝑉სკ _ samTo kapitaluri samuSaoebis 

moculoba mSeneblobis 𝑡𝑡 welSi; 𝑑𝑑სიმ _ xvedriTi 
kapitaluri xarjebi samTo masaze sawarmoo 

simZlavreebis Sesaqmnelad 𝑡𝑡 welSi; 𝑡𝑡მშ _ mSene-
blobis vada wlebSi; 𝑑𝑑𝑡𝑡 _ kapitaluri xarjebis 

wili sawarmoo simZlavreebis Sesaqmnelad 𝑡𝑡 
welSi. 

damatebiTi kapitaluri xarjebi romlebic saWi-

roa eqspluataciis periodSi damatebiTi kapita-

luri samTo da samSeneblo samuSaoebze, damatebi-

Ti mowyobiobebis SeZenasa da montaJze samuSaos 

moculobis gazrdasTan, transportirebis manZili-

sa da samTo samuSaoebis siRrmis gazrdasTan da-

kavSirebiT. 
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kapitaluri xarjebi, romelic aucilebelia 

sawarmos samTo masaze mwarmoeblurobis 10-20%-iT 

gazrdisaTvis miaxloebiT ganisazRvreba formu-

liT: 

𝐾𝐾დამ.სიმ = 𝑑𝑑დამ.სიმ∆𝐴𝐴 
sadac: ∆𝐴𝐴 aris damatebiTi samrewvelo simZlavre-

ebi, romelic Seiyvaneba warmoebaSi 1-3 wlis 

ganmavlobaSi; 𝑑𝑑დამ.სიმ _ xvedriTi kapitaluri 

xarjebi sawarmos simZlavreebis ganviTarebaze 

(igi aRwevs axali sawarmos simZlavreebis Seqmni-

saTvis xvedriTi kapitaluri xarjebis 30-40%-s). 

kapitaluri xarjebi srul rekonstruqciaze 

𝐾𝐾რეკ = 𝑑𝑑რეკ�𝐴𝐴რეკ − 𝐴𝐴0� 
sadac: 𝐴𝐴0, 𝐴𝐴რეკ aris sawarmos mwarmoebluroba 

samTo masaze Sesabamisad rekonstruqciamde da mis 

Semdeg; 𝑑𝑑რეკ _ xvedriTi kapitaluri xarjebi reko-

netruqciaze (igi aRwevs axal sawarmo simZlavre-

ebis SeqmnisaTvis xvedriTi kapitaluri xarjebis 

50-60%-s). 

kapitaluri xarjebi simZlavris srul rekon-

striqciaze dabandeba winad dabandebuli xarje-

bis ukuamogebis Semdeg nawildeba kalendaruli 

grafikis Sesabamisad 2-4 wlis manZilze. 

kapitaluri xarjebi sawarmoo simZlavreebis 

SesanarCuneblad karieris siRrmis da transpor-

tirebis manZilis gazrdasTan dakavSirebiT gani-

sazRvreba formuliT: 

𝐾𝐾შენ = 𝑑𝑑შენ ∙ 𝐴𝐴 
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sadac: 𝐴𝐴 aris karieris mwarmoebluroba samTo 

masaze xarjebis dabandebis wels; 𝑑𝑑შენ _ xvedriTi 

kapitaluri xarjebi sawarmoo simZlavreebis Sesa-
narCuneblad (tolia axali sawarmoo simZlavr-

eebis SeqmnisaTvis xvedriTi kapitaluri xarjebis 

10-15%-is). 

saSualo simZlavreebis karierebze, romlebic 

amuSaveben cicabo sabadoebs avtotransportis ga-

moyenebiT, damatebiTi kapitaluri xarjebi sim-

Zlavreebis SesanarCuneblad saWiroa yoveli 3-5 

wlis Semdeg. 

saeqspluatacio xarjebi iangariSeba yovelwli-

urad mTeli Sesafasebeli periodis ganmavlobaSi 

calke mopovebis da gadaxsnis samuSaoebze. sa-
eqspluatacio xarjebi 𝑡𝑡 wels ganisazRvreba 

formuliT: 

Эმ.𝑡𝑡 = 𝐴𝐴მ.𝑡𝑡𝐶𝐶მ.𝑡𝑡 

Эგ.𝑡𝑡 = 𝐴𝐴გ.𝑡𝑡𝐶𝐶გ.𝑡𝑡 

 
sadac: Эმ.𝑡𝑡 da Эგ.𝑡𝑡 aris saeqspluatacio xarjebi 

Sesabamisad mopovebis da gadaxsnis samuSaoebze 

me- 𝑡𝑡-e wels; 𝐴𝐴მ.𝑡𝑡 , 𝐴𝐴გ.𝑡𝑡 _ Sesabamisad sasargeblo 

wiaRiseulis mopoveba da gadaxsnis wliuri 

moculoba me- 𝑡𝑡-e wels; 𝐶𝐶მ.𝑡𝑡 , 𝐶𝐶გ.𝑡𝑡 Sesabamisad sasa-

rgeblo wiaRiseulis TviTRirebuleba da xarjebi 

1 m3 gadaxsnaze imave wels. 

mopovebis da gadaxsnis wliuri moculobebi mi-

iReba kalendaruli grafikis mixedviT. sasargeb-

lo wiaRiseulis TviTRirebuleba da xarjebi 1 m 
90 

 



gadaxsnaze miiReba pirobebis cvalebadobis da 

teqnikuri progresis gavlenis gaTvaliswinebiT. 

yoelwliuri saeqspluatacio xarjebi ganisaz-

Rvreba utransporto da transportuli Semadgene-

lis gamoyenebiT, e. i.                  

Э𝑡𝑡 = 𝐶𝐶უტ.𝑖𝑖𝑄𝑄უტ.𝑖𝑖 + 𝐶𝐶ტრ𝑄𝑄𝑡𝑡𝑡𝑡𝑌𝑌𝑌𝑌𝑡𝑡𝑡𝑡 
sadac: 𝐶𝐶უტ.𝑖𝑖 aris xarjebis utransporto 

Semadgeneli 𝑖𝑖  saxis (sasargeblo wiaRiseuli 

fxvieri an kldovani gadaxsna) 1 m3 samTo masaze;  

𝐶𝐶ტრ - xarjebi 1 t km; 𝑄𝑄𝑡𝑡𝑡𝑡 _ 𝑖𝑖 saxis samTo masis 
moculoba 𝑡𝑡 wels; 𝑌𝑌 _ samTo masis simkvrive; 𝐿𝐿𝑡𝑡𝑡𝑡 _ 
𝑖𝑖 saxis samTo masis transportirebis manZili 𝑡𝑡 
wels. 

 

5. karieris velis samTogeometriuli analizi 

5.1. karieris velis samTogeometriuli analizis 

mcneba 

 

karieri rogorc geometriuli sxeuli sabados 

gamomuSavebis Sedegad viTardeba droSi da sivr-

ceSi. karieris siRrme, misi konturebi da mocu-

loba sistematiurad izrdeba. samTo masis mocu-

loba romelic amoiReba Ria samTo samuSaoebis 

warmoebisas misi dawyebidan saboloo stadiamde, 

SeiZleba warmodgenil iqnes Semdegi funqciis sa-

xiT: 

𝑉𝑉 = 𝑓𝑓(𝐻𝐻);𝑉𝑉 = 𝑓𝑓(𝑇𝑇) 
sadac:  𝐻𝐻 aris karieris siRrme; 𝑇𝑇 _ dro. 
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karieris samuSao zona, romelSic warmoebs sa-

sargeblo wiaRiseulis da fuWi qanebis amoReba, 

formirdeba da gadaadgildeba sivrceSi Sesabami-

sad miRebuli gaxsnis xerxisa, damuSavebis siste-

mis da samTo samuSaoebis ganviTarebis mimarTule-

bisa. karieris samuSao zonis formireba misi zo-

mebis cvalebadoba, misi gadaadgilebis mimarTu-

leba da siCqare didad gansazRvravs sabados da-

muSavebis intensivobasa da efeqturobas. 

xarjebisa da mogebis ganawileba droSi damo-

kidebulia mopovebisa da gadaxsnis moculobebis 

droSi ganawilebaze, e. i. karieris samuSao zonis 

dinamikaze. amitom proeqtirebisas aucilebelia, 

upirveles yovlisa, Catardes iqnes karieris ve-

lis samTo-geometriuli analizi, karieris samu-

Sao zonis formirebis optimaluri variantis dad-

genisa da sasargeblo wiaRiseulis da gadaxsnis 

moculobebis, sabados damuSavebis periodSi an 

mis etapze karieris konturebSi ganawilebis miz-

niT. samTo-geometriuli analizis Sedegi warmoad-

gens safuZvels sabados damuSavebis kalendaruli 

grafikis Sesadgenad, romelTa ekonomikuri Sefa-

seba emsaxureba teqnikur gadawyvetaTa optimiza-

cias. kalendaruli grafikebis ekonomikuri Sefa-

seba saSualebas iZleva SeirCes karieris siRrmis 

da konturebis, mwarmoeblurobis da arsebobis va-

dis, gaxsnis xerxisa da transportis saxis, damu-

Savebis sistemisa da teqnologiuri procesebis me-

qanizaciis xerxis optimaluri variantebi. dapro-
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eqtebis praqtikaSi gamoyeneba pova v. rJevskis mier 

Semotanilma terminma `samTo samuSaoebis reJimi~, 

romelSic igulisxmeba karierze gadaxsnis da mo-

povebis samuSaoebis Sesrulebis Tanamimdevroba 

drosa da sivrceSi. samTo samuSaoebis reJimi xa-

siaTdeba samTogeologiuri analizis grafikiT (an 

cxrilebiT) da kalendaruli grafikebiT. 

samTogeometriuli analizis grafiki warmoad-

gens gadaxsnis da sasargeblo wiaRiseulis mocu-

lobebis damokidebulebas karieris siRrmisagan 

(cicabo da daxrili sabadoebisas) an karieris 

zomebisagan gegmaSi (horizontaluri sabadoebis-

aTvis). 

samTo samuSaoebis reJimis grafiki warmoadgens 

sasargeblo wiaRiseulis da gadaxsnis moculobe-

bis damokidebulebas drosTan.  

 

5.2. karieris velis samTo-geometriuli analizi 

 

a. rsentievis meTodiT cicabo da daxrili bu-

dobebisaTvis sasargeblo wiaRiseulis da fuWi 

qanebis moculobebis gamoTvlisas sabados ganla-

gebis rTul pirobebSi angariSis saWiro sizuste 

miiRweva im SemTxvevaSi, rodesac gamoiyeneba ara 

ganivi Wrilebi, aramed kalkaze Sesrulebuli ka-

rieris velis horizontebis gegmebi, masze datani-

li geologiuri monacemebiT da karieris kontu-

rebiT. am gegmebze miRebuli gaxsnis sqemebisa da 

damuSavebis sistemebis elementebis Sesabamisad, 
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daitaneba samuSao frontis xazebi, romelTa 

mdgomareoba uzrunvelyofs mis qvemoT moTavsebu-

li safexurebis gaxsnasa da momzadebas samuSao 

baqnebis minimaluri siganis SenarCunebiT. es xaze-

bi Seesabameba samuSao safexurebis qveda kidis 

mdgomareobas. samuSaoebi mimdinareobs Tanamimdev-

robiT, dawyebuli karieris qveda gansaxilveli 

horizontebidan. mcire siRrmis karierebisaTvis 

arsebobs mcire vadiT, analizi iwyeba karieris Zi-

ridan. Rrma karierebisaTvis analizi ukeTdeba 

mxolod zeda horizontebs, romlebic gamomuSav-

deba 10-15 wlian vadaSi. karieris gegmasa (nax. 5.1.) 

da horizontebis gegmaze safexurebi naCvenebia er-

Ti xaziT, romelic Seesabameba safexuris qveda 

kides 

 
nax. 5.1 karieris gegma Caqrobis momentisaTvis kapita-

luri tranSeis trasiT 

 

mdgomareobas. yovel horizontalur gegmaze naCve-

nebi unda iqnes sasargeblo wiaRiseulis budobi, 

Sesasvleli tranSeis Ziris konturi, damWreli 
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tranSeis Ziris konturi da samuSaoebis frontis 

mimarTuleba. Sesasvleli tranSeebi gamoixazeba 

miRebuli gaxsnis sqemis Sesabamisad, xolo dam-

Wreli _ samTo samuSaoebis ganviTarebis miRebu-

li mimarTulebis Sesabamisad. samuSaoebis mocu-

loba axali horizontebis mosamzadeblad Cans ga-

nivi kveTidan (nax. 5.2.) axali horizontis mosamza-

deblad aucilebelia am horizontze gayvanil iq-

nes damWreli tranSea da yvela mis Tavze ganla-

gebul horizontze gadaadgildes samuSaoebis 

fronti iseT sidideze, romelic uzrunvelyofs 

amosaRebad gamzadebuli maragebis saWiro rezervs 

da qveda frontebze samuSao baqnebis SenarCunebas. 

5.2. naxazidan Cans, rom 15 m horizontis momzadeba 

aigeba gamWreli tranSeis gayvanaSi amave horizon-

tze. -30 m horizontis momzadebisaTvis saWiroa am-

ave horizontze gayvanil iqnes gamWreli  tranSei,   

 
nax. 5.2. karieris ganivkveTi samTo samuSaoebis mimdina-

re konturebiT 

 

xolo – 15 m hori  zontze fronti gadaweuli iq-

nes iseT manZilze romelic uzrunvelyofs gamWre-

li tranSeis gayvanas 30 m horizontze. am dros 

samuSaoebis moculoba axali horizontis mosamza-
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deblad iqneba minimaluri, xolo karieris samu-

Sao gverdis daxris kuTxe maqsimaluri. samuSaoeb-

is frontis xazi ufro moxerxebulia aRiniSos 

ori cifriT, romelTagan pirveli aRniSnavs samTo 

samuSaoebis horizonts, xolo meore momzadebis 

horizonts. magaliTad -60 m horizontze (nax. 5.2.) 

frontis xazi, romelic uzrunvelyofs am hori-

zontis momzadebas, aRniSnulia cifrebiT 60/60, 

xolo samuSaoebis frontis xazi am horizontebze, 

romelic uzrunvelyofs qveda horizonts (hor. -75 

m), aRniSnulia cifrebiT 60/75 da a.S. 

samuSaoebis Sesrulebis wesi (rigi) samTo-geom-

etriuli analizisas Semdegia. 

1. qveda horizontis gegmaze (magaliTad, -75 m ho-

rizontze) gamoixazeba Sesasvleli (60 m hori-

zontidan) da gamWreli tranSeebi, rac Seesab-

ameba samuSaoebis frontis pirvel dawyebiT 

xazss  (nax.  5.3.).  samTo  samuSaoebis  

 
nax. 5.3. samTo samuSaoebis ganviTarebis gegma: a) -75 m 

horizontze; b) -60 m horizontze; g)  -60 m horizontze; d) -

45 m horizontze. 
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moculoba am horizontebze tolia Sesasvleli 

da gamWreli tranSeebis moculobisa. 

2. Semdgomi zeda horizontis (-60 m hor.) gegmaze 

naCvenebi unda iqnes Sesasvleli da gamWreli 

tranSeebis konturebi. romlebic uzrunvelyo-

fen am horizontis momzadebas, agreTve samuSa-

oebis frontis xazi 60/75 (naxazi A′, B′, C′), rome-
lic uzrunvelyofs qveda horizontis (-75 m 

hr.) momzadebas. es piroba daculi iqneba Tu 

samuSaoebis frontis xazi -60 m horizontze 

win gauswrebs samuSaoebis frontis xazs ABC -
75 m horizontze samuSao frontis siganis da 

safexuris ferdos horizontaluri proeqciis 

siganis sidideze, rom dadgindes A′B′C′ xazis 
mdgomareoba, unda SeTavsdes kordinatebis mi-

xedviT -60 m da -75 m horizontebis gegmebi da -

60 m horizontis gegmaze datanil iqnes xazi 

60/75, romelic Seweuli iqneba 75/75 xazidan 

samTo samuSaoebis ganviTarebis mxares sidi-

diT:  

𝐵𝐵შ = 𝐵𝐵მ.სℎ𝑐𝑐𝑡𝑡𝑡𝑡𝑡𝑡,  m. 
sadac: 𝐵𝐵მ.ს aris samuSao moednis minimaluri 

sigane, m; 𝛼𝛼 - safexuris simaRle, m; ℎ _ 

safexuris dafardebis kuTxe, gradusi. 

samuSaoebis frontis xazis moRunvebi un-

da Seesabamebodes miRebuli saxis tra-
nsportis trasis dasaSveb radiuss. amgvarad, 

-60 m horizontis gegmaze naCvenebi iqneba Ca-
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sasvleli da gamWreli tranSeebi (nax. 5.3.) 

romelic saWiroa am horizontis mosamzadeb-

lad, samuSaoebis frontis A′B′C′ xazi rome-
lic uzrunvelyofs qveda (-75 m hor.) hori-

zontis momzadebas. punqtiriT naCvenebia sam-

To samuSaoebis mdgomareoba -75 m horizon-

tze, romelic Cans gegmebis SeTavsebisas. 

3. Semdegi zeda horizontis (-45 m hor.) gegmeze 

daitaneba samuSaoebis frontis xazi, rome-

lic uzrunvelyofs -45 m horizontis momza-

debas da -60 m da -75 m horizontebis momza-

debis SesaZleblobas (nax. 5.3.), amisaTvis 

kalka -45 m horizontis gegmiT daedeba -60 m 

horizontis gegmas, amis Semdeg  A′B′C′ xazi-
dan B manZiliT gatardeba A′′B′′C′′ xazi, rome-
lic gviCvenebs Tu ra mdgomareobaSi unda 

iyos samuSaos frontis xazi -45 m horizon-

tze, rom uzrunvelyofili iqnes -75 m hori-

zontis momzadeba. analogiurad daitaneba 

samuSaoebis frontis xazi yvela sxva hori-

zontis gegmaze. amgvarad, yoveli horizon-

tis gegma gamodis ubnebad dayofili, rom-

lebic aRniSnulia im horizontis niSnuliT, 

romlis momzadebisaTvisac saWiroa gamomu-

Savdes es ubnebi mocemul horizontze. yve-

la ubnebis farTobebi TiToeuli horizon-

tis gegmaze, romlebic dayofilia gadasax-

sneli qanebis saxeobebisa da sasargeblo wi-
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aRiseulis sortebis mixedviT, izomeba pla-

nimetriT. 

agebisa da moculobebis angariSis Sedegad 

dgeba cxrili, romelSic mocemulia gadasaxsneli 

qanebisa da madnis moculobebi calkeuli hori-

zontebisa da damuSavebis tipebis mixedviT. 

 

5.3. karieris velis samTo-geometriuli 

analizi v. rJevskis meTodiT horizontaluri 

da damreci budobebisaTvis 

 

sawyis masalas warmoadgens topografiuli geg-

mebi masze fuWi qanebisa da sasargeblo wiaRise-

ulis sisqeebis izoxazebis da karieris sazRvre-

bis dataniT. samuSaoebis frontis ganviTarebis 

yvela SesaZlo variantebisaTvis dgindeba samuSao 

frontis sawyisi, ramdenime Sualeduri da sabo-

loo mdgomareoba. samuSaoebis frontis yvela 

mdgomareobisaTvis ganisazRvreba amosaRebi gada-

saxsneli qanebis da sasargeblo wiaRiseulis mo-

culobebi frontis sigrZis erTeulze gadaadgi-

lebisas, e.i. moiZebneba moculobebis elementaru-

li nazrdi, romlis saSualebiTac aigeba reJimis 

grafiki. samuSaos Sesrulebis wesi (rigi) Semde-

gia: 

1. Tanaxmad samTo samuSaoebis ganviTarebis miRe-
buli pirobebisa karieris veli iyofa parale-

luri xazebis seriiT, romlebic afiqsireben sa-

muSaoebis etapebs. xazebis raodenoba martiv 

SemTxvevebSi tolia 6-8, rTul pirobebSi xaze-
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bis raodenoba udris 10-15 da mets. xazebi gaiy-

vaneba erTmaneTisagan Tanabari intervaliT (nax. 

5.4). 

2. samuSaoebis fronti yovel xazze iyofa erTnai-

ri sigrZis ubnebad (naxazis masStabebisa da 

gegmebis sirTulisagan damokidebulebiT ubnebi 

SeiZleba iyos 10, 20, 50 mm sigrZis). yoveli ub-

nis SuaSi, sisqeebis izoxazebis gamoyenebiT, is-

meba gadaxsnisa da sasargeblo wiaRiseulis 

sisqeebi. yoveli etapisaTvis es mniSvnelobebi 

Sesabamisad jamdeba, mravldeba ubnis sigrZeze 

da xazovan masStabze. miRebuli namravli dait-

aneba grafikze sasargeblo wiaRiseulis gadax-

snis ordinatis saxiT. 

 
nax. 5.4. karieris velis izoxazebis gegma 

 

farTobi, romelic moTavsebulia sasargeblo 

wiaRiseulis grafiks, abcisis RerZsa da ordina-
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tas nebismier wyvils Soris, uCvenebs amosaRebi 

sasargeblo wiaRiseulis moculobas samuSaoebis 

frontis am etapis farglebSi gadaadgilebisas. 

farTobebi, romelic moTavsebulia gadaxsnis gra-

fiksa da abcisis RerZs Soris, uCvenebs amoRebu-

li gadaxsnis moculobas. yvela etapis gadaxsnis 

saSualo ordinatas gayofiT sasargeblo wiaRise-

ulis Sesabamis ordinataze miiReba gadaxsnis mim-

dinare koeficienti. 

 

6. karieris konturebis daproeqteba 

6.1. zogadi cnobebi 

 

sabados damuSaveba SeiZleba warmoebdes Ria 

wesiT, miwisqveSa wesiT da kombinirebuli xerxiT, 

e. i. sabados zeda nawili muSavdeba Ria wesiT, 

xolo qveda nawili miwisqveSa wesiT (magaliTad, 

daxrili da cicabo ganlagebisas). kombinirebuli 

xerxis dros SesaZlebelia Ria da miwisqveSa sam-

To samuSaoebis erTdrouli an mimdevrobiTi war-

moeba. proeqtirebis dros saWiroa SerCeuli iqnes 

sabados damuSavebis iseTi xerxi, romlis drosac 

SesaZlebelia miRweuli iqnes maqsimaluri ekonom-

ikuri efeqti. amgvarad, daproeqtebisas wydeba am-

ocanebi damuSavebis wesis SesarCevad anda Ria da 

miwisqveSa samTo samuSaoebis Soris sazRvris da-

sadgenad. orive amocanis gadawyvetisas saWiroa 

karieris Semokontureba, e. i. karieris konturebis 

dadgena gegmasa da geologiur kveTebze. karieris 
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saproeqto konturebi SeiZleba daiyos saboloo, 

perspeqtiul da Sualedur konturebad. 

saboloo ewodeba konturs, romlis mixedviTac 

proeqtis Tanaxmad damTavrebuli (Camqrali) unda 

iqnas Ria samTo samuSaoebi. saboloo konturebi 

unda ganisazRvros sizustiT. perspeqtiuls war-

moadgenen konturebi, romlis mixedviTac proeqtis 

Tanaxmad gaTvalisiwnebulia Ria samuSaoebis gan-

viTareba. karieris perspeqtiuli konturebi gani-

sazRvreba miaxloebiT da damuSavebis procesSi 

koreqtirdeba. Sualedurs warmoadgens konturebi, 

romlebic proeqtis Tanaxmad miRweuli unda iqnas 

damuSavebis gansazRvruli momentisaTvis. saproeq-

to konturebis aseTi dayofa gamowveulia praqti-

kiT, romelmac aCvena, rom bevr karierze konture-

bi araerTjer gadasinjula. konturebis Secvlis 

ZiriTadi mizezi isaa, rom sinamdvileSi isini ga-

nisazRvros Zalian miaxloebiT, radganac gaTva-

liswinebuli ar iyo mravali faqtori (magaliTad, 

drois faqtori da sxv.). ukanaskneli wlebis man-

Zilze kvlevebi gviCvenebs, rom dinamikuri teqni-

kur-ekonomikuri amocanebi (maT Soris karieris 

konturebis gansazRvrac) SeiZleba zustad gadawy-

des ara umetes drois 10-12 wlian monakveTSi. rac 

ufro didia drois periodi, miT ufro naklebia 

maTi sizuste. aqedan gamomdinare damuSavebis 12-15 

welze meti vadisas karieris konturebi SeiZleba 

ganisazRvros, rogorc wesi, mxolod miaxloebiT, 

perspeqtiuli da Sualeduri saxiT. 
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karieris optimaluri konturebis SerCevas aqvs 

didi mniSvneloba, radganac masze aris damokide-

buli karierSi sasargeblo wiaRiseulis maragebis 

moculoba da gadasaxsneli fuWi qanis moculoba, 

romlebic gansazRvravs karieris mwarmoebluobas 

da arsebobis vadas. karieris konturebi gavlenas 

axdens gaxsnis xerxis, tranSeebis ganlagebis ad-

gilis, zedapiris nagebobebis, satransporto komu-

nikaciebis ganlagebis adgilis SerCevaze. 

 

6.2. karieris aramuSa gverdebis daferdebis 
kuTxis gansazRvra 

 

karieris aramuSa gverdebis parametrebi da kon-

struqcia unda akmayofilebes mdgradobis da maT-

ze saWiro baqnebis ganlagebis moTxovnebs. karier-

is gverdis (bortis) daxril kuTxis Semcireba 2-

30-iT, karieris Caqrobis momentisaTvis iwvevs ga-

daxsnis amosaRebi moculobisa da sabados damu-

Savebaze xarjebis mniSvnelovan gazrdas. gverdis 

daxris kuTxis gazrdam mdgrad kuTxesTan Sedare-

biT SeiZleba gamoiwvios mewyerebi da qanebis Ca-

mongreva. damproeqteblis amocana mdgomareobs im-

aSi, rom gansazRvros gverdis daxris maqsimaluri 

kuTxe, romelic amave dros uzrunvelyofs ferdis 

mdgradobas. karieris saboloo konturebis gver-

debis daxris kuTxe unda ganisazRvros maqsima-

lur SesaZlo sizustiT, xolo perspeqtiuli da 

Sualeduri konturebisas gverdebis daxris kuTxe 
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miaxloebiT, radganac SemdgomSi isini zustdeba 

eqspluataciis gamocdilebis gaTavliswinebiT. 

gverdebis daferdebis mdgrad kuTxes gansaz-

Rvravs analizurad mdgradobis miRebuli maragis 

pirobebis, safexurisa da gverdis mocemuli si-

maRlis geologiuri da sxva faqtorebis mixedviT. 

aramuSa gverdebis daferdebas, romelic warmo-

adgens aramuSa gverdebis konstruqciul (Camqra-

li an dakonservebuli gverdebis) elements, unda 

hqondes grZelvadiani mdgradoba, mdgradobis ma-

ragis koeficientiT 1,85-2-jer meti Tixovan da 

bzarovan qanebSi da 1,85-2,2-jer meti qviSovan da 

xreSovan qanebSi. axali sabadoebis aTvisebisas ka-

rieris safexurebisa da gverdebis daferdebis 

mdgrad kuTxeebs xSirad iReben saorientacios, 

gamocdilebisa da analogiuri pirobebis safuZ-

velze. karierebis rekonstruqciis proeqtSi Casaq-

robi  gverdebis kuTxeebi miiReba ufro zusti, 

radganac igi dafuZnebulia kvlevebze da sawar-

mos muSaobis gamocdilebaze sabados eqspluatac-

iis pirvel periodSi. gverdebis damewyvrisa da Ca-

moqcevis ZiriTad mizezs warmoadgens calkeul 

ubnebze Sesustebis da araxelsayreli struqture-

bis zonebis arseboba, romlebic vlindebian eqs-

pluataciis periodSi. 

karieris mdgradi gverdis daxris kuTxe unda 

iZleodes gverdze usafrTxoebis moednebisa da 

satransporto moednebis ganlagebis saSualebas. 

karieris aramuSa gverdis daxris kuTxe damokide-
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bulia transportis saxeze, begebis siganeze da 

safexuris daferdebis kuTxeze da Siga kapitalu-

ri tranSeebis martivi trasis dros igi cvaleba-

dobs 35-370-dan 41-420-mde. karieris gverdis daxris 

kuTxe ganisazRvreba Cveulebriv grafikuli ageb-

iT (iSviaTad analizurad). karieris gverdebis ma-

galiTebi, sxvadasxva pirobebisaTvis mocemulia 

6.1. naxazze. gverdis daxris kuTxis ganmsazRvrel 

faqtorebs warmoadgenen moednebis raodenoba da 

sigane, safexuris simaRle, safexuris mdgradi da-

ferdebis kuTxis mniSvneloba, romlebic sxvadas-

xva horizontebze SeiZleba iyos sxvadasxva. kari-

eris gverdis daxris kuTxe ganisazRvreba formu-

liT: 

𝑡𝑡𝑡𝑡𝑡𝑡 = 𝑛𝑛ℎ
∑𝐵𝐵ტრ.+𝐵𝐵დამ+𝑛𝑛ℎ𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

, 

sadac: 𝑛𝑛 aris safexuris raodenoba; ℎ _ 

safexuris simaRle;  𝐵𝐵ტრ., 𝐵𝐵დამ _ Sesabamisad satra-
nsporto da damcavi moednis sigane, m; 𝑎𝑎 _ 

safexurebis daferdebis kuTxe, gradusi. 

nax. 6.1 gverdebis saboloo konturebi erT-erT madnis 

karierze;  1-2. Sesabamisad karieris samuSao da saboloo 
gverdi 
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moednebis sigane da maTi raodenoba karieris 

aramuSa gverdze damokidebulia gaxsnis xerxze, 

transportis saxeze da reglamentirdeba `usafr-

Txoebis erTiani wesebiT sabadoebis Ria wesiT da-

muSavebisas~. 

 
6.3. satransporto begebis (bermebis) 

konstruqciebi da zomebi 

 
satransporto begebis sigane karierebze sxva-     

dasxvaa fxvieri da kldovani qanebisaTvis. igi da-

mokidebulia agreTve transportis saxesa da moZ-

ravi Semadgenlobis zomebze. saelmavlo tran-

sportis dros begi Seicavs usafrTxoebis sare-

zervo begs, miwis vakiss, kiuvets, zolis sakontaq-

to qsels. sayrdenebis dasayeneblad (nax. 6.2) us-

afrTxoebis sarezervo begis sigane miiReba tran-

sportis saxis, qanebis simagrisa da safexuris si-

maRlisagan damokidebulebiT da cvalebadobs 0,5-

dan 2-mde. 
kiuvetis sigane zemo nawilSi tolia 1 da 1,65 

m-sa, Sesabamisad kldovan da fxvier qanebSi sakon-

taqto sayrdenebi ikaveben 0,4 m siganis zols man-

Zili sakontaqto sayrdenidan usafrTxoebis begam-

de tolia 1 m, xolo manZili gzis RerZidan sakon-

taqto sayrdenebamde 3,1 m. erTgzian begebze manZi-

li gzis RerZidan usafrTxoebis begamde tolia 
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2,27 da 2,5 m, Sesabamisad fxvier da kldovan qaneb-

Si. manZili stacionaluri gzebis  

 
nax. 6.2. satransporto begis konstruqcia: a. orgziani fxvi-

er qanebSi; b. erTgziani kldovan qanebSi; g. saavtomobilo 

transportis dros fxvier qanebSi; 1. sarkinigzo gzis RerZi; 

2. damcavi kedeli; 3. sakontaqto sayrdeni. 
 

xazebs Soris damokidebulia dumpkarebis tvir-

Tmzidaobaze da miiReba Sesabamis cnobaris cxri-

lebis mixedviT. 

saavtomobilo gzebis dros gaTvaliswinebulia 

damcavi kedli, romelic ikavebs 0,5 m siganis 

zols (nax. 6.2). gzispiras (gverdis) sigane tolia 

0,5 da 1 m-isa Sesabamisad kiuvetisa da usafrTxo-

ebis begis mxridan. avtogzis savali nawilis siga-

ne damokidebulia moZraobis intensivobaze da 

TviTsaclel avtomanqanebis tvirTmzidaobaze da 
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miiReba Sesabamisi cxrilebidan. satransporto be-

gebis sigane cvalebadobs 8-15 m-dan 10-19 m-mde Se-

sabamisad kldovan da fxvier qanebSi. 

 

6.4. gadaxsnis zRvruli koeficienti 

 

rogorc cnobilia, gadaxsnis koeficientebi Ta-

vianTi gansazRvrisa da daniSnulebis mixedviT 

sxvadasxvaa (saSualo geologiuri, saSualo sam-

rewvelo, saeqspluatacio da sxv.) da isini Seswav-

lili iyo saTanado kursSi. aq ganvixilavT gadax-

snis zRvrul koeficients, romelsac arsebiTi 

mniSvneloba aqvs karieris saboloo konturebis 

gansasazRvrelad. 

sasargeblo wiaRiseulis TviTRirebuleba saba-

dos Ria wesiT damuSavebisas ganisazRvreba for-

muliT: 

    𝐶𝐶ღ = 𝐶𝐶მოპ. + 𝐶𝐶გად. + 𝐾𝐾  lari/m3 

sadac: 𝐶𝐶მოპ. aris xarjebi 1 m3 sasargeblo 

wiaRiseulis mopovebaze (gadaxsnaze xarjebis 

gareSe), lari; 𝐶𝐶გად. _ xarjebi 1 m3 qanis 

gadaxsnaze, lri; 𝐾𝐾 _ gadaxsnis koeficienti, m3/t. 
sabados Ria wesiT damuSaveba ekonomikuri iqne-

ba im SemTxvevaSi, roca sasargeblo wiaRiseulis 

TviTRirebuleba naklebi an toli iqneba dasaSveb 

(zRvrul) TviTRirebulebaze. gadaxsnis maqsimalu-

ri koeficients, romlis drosac sasargeblo wi-

aRiseulis TviTRirebuleba imyofeba dasaSveb 

zRvrebSi, ewodeba zRvruli koefcienti. igi uCve-
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nebs gadaxsnis maqsimalurad dasaSveb moculobas. 

igi ganisazRvreba formuliT: 

𝐾𝐾ზღ. =
𝐶𝐶ზღ.−𝐶𝐶მოპ.

𝐶𝐶გად.
,  m3/m3 

sadac: 𝐶𝐶ზღ. aris sasargeblo wiaRiseulis 

dasaSvebi zRvruli TviTRirebuleba, dasaSveb 

TviTRirebulebad miRebulia sasargeblo wiaRise-
ulis TviTRirebuleba C an sabiTumo fasi Ц 
miwisqveSa wesiT mopovebisas. angariSis sizustis 

gazrdisaTvis gadaxsnis zRvruli koeficienti, 

romelic iangariSeba Rirebulebis parametrebiT, 

koreqtirdeba Semdegi faqtorebis gaTvaliswi-

nebiT: 

_ sasargeblo wiaRiseulis xarisxSi, danakargebSi 

da gaRaribebaSi gansxvavebebi damuSavebis sxva-

dasxva wesis dros; 

_ siRrmisa da transportirebis manZilis gazrda 

samTo samuSaoebis ganviTarebasTan dakavSire-

biT; 

_ teqnikuri progresis, wiaRiseulis Rirebulebe-

bis da sxva faqtorebis gavlena. 

gadaxsnis zRvruli koeficientis sidideze did 

gavlenas axdens ekonomikuri efeqti, romelic mi-

iRweva wiaRiseulis kompleqsuri gamoyenebisas. mi-

wisqveSa wesiT damuSavebisagan gansxvavebiT, Ria 

wesiT damuSavebisas SesaZlebelia sxva sasargeb-

lo wiaRiseulebis didi masStabiT Tanamopoveba 

(samSeneblo masalebi, Raribi madnebi), rac saSu-

alebas iZleva, miRebuli iqnas damatebiTi Semosa-
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vali. am Semosavlis gaTvaliswinebiT gadaxsnis 

zRvruli koeficienti ganisazRvreba formuliT: 

𝐾𝐾ზღ. =
𝐶𝐶ზღ.−𝐶𝐶მოპ+𝐾𝐾თნ.+Цთან..

𝐶𝐶გად.
,   m3/m3 

sadac: 𝐾𝐾ზღ. aris Tanamopovebuli sasargeblo 

wiaRiseulis gasayidi fasi; 𝐾𝐾თნ. _ Tanamopovebis 

moculobis fardoba ZiriTadi sasargeblo wiaRi-
seulis moculobasTan. 

Raribi madnebi Ria wesiT damuSavebisas amoiRe-

ba da sawyobdeba specialur sawyobebSi. 

 
6.5. karieris saboloo konturebisa da 

siRrmis gansazRvris meTodebi 

 

daproeqtebisas miRebuli unda iqnes karieris 

iseTi saboloo siRrme, romlis dosac sabados 

damuSavebis Sedegad miRweuli iqneba udidesi ek-

onomikuri efeqti. karieris saboloo konturebis 

da siRrmis gansazRvris cnobili meTodebi dafuZ-

nebulia Ria damuSavebis efeqturobis Sefasebaze 

miwisqveSa damuSavebasTan an sasargeblo wiaRise-

ulis erTeulebis mopovebaze zRvrulad dasaSveb 

xarjebTan SedarebiT. Sesafasebeli variantebi Se-

iZleba Sedarebuli iqnes uSualod, xarjebiT sa-

warmos mSeneblobaze da sawarmos eqspluataciaze 

an arapirdapirad, e. i. gadaxsnis zRvruli koefic-

ientis SedarebiT gadaxsnis konturul, saSualo 

an mimdinare koeficientTan, ufro farTo gamoye-

neba pova arapirdapirma Sedarebam, radganac uSua-

lo Sedareba iwvevs xarjebisa da mogebis did pe-
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riodisaTvis angariSis aucileblobas, rac moiT-

xovs Sromis did danaxarjebs da igi SesaZlebe-

lia kompiuteruli programebis farTo gamoyenebis 

SemTxvevaSi. karieris saboloo siRrmis gansaz-

Rvris arapirdapiri meTodebi gamoiyeneba miaxlo-

ebiTi angariSebisaTvis. 

karieris saboloo siRrmis gadaxsnis saSualo 

koeficientis mixedviT gansazRvrisas daculi un-

da iqnes gadaxsnis saSualo da zRvruli koefici-

entebis toloba, e. i. 

𝐾𝐾საშ. = 𝐾𝐾ზღ.       an  

𝑉𝑉𝑉𝑉გად. + 𝑄𝑄𝑄𝑄მოპ.ღ. = 𝑄𝑄𝑄𝑄მ 
sadac: 𝑄𝑄 aris sasargeblo wiaRiseulis moculoba 

karieris konturSi; 𝑉𝑉 _ gadaxsnis moculoba;  𝐶𝐶მ. 
_ 1 m3 sasargeblo wiaRiseulis TviTRirebuleba 

miwisqveSa wesiT damuSavebisas;  𝐶𝐶მოპ.ღ. _ igive, Ria 
wesiT mopovebisas, gadaxsnaze xarjebis gareSe;  

𝐶𝐶გად. _ xarjebi 1 m3 gadaxsnaze. 

tolobis marcxena mxare warmoadgens xarjebs 

Ria damuSavebaze, xolo marjvena mxare _ xarjebs 

sabados miwisqveSa wesiT damuSavebaze 𝐻𝐻საბ _ 

siRrmemde (nax. 6.3.). aqedan Cans, rom Ria wesiT 

damuSaveba karieris saboloo siRrmisas, romelic 

dadgenilia gadaxsnis saSualo da zRvruli 

koeficientebis tolobiT, ar iZleva pirdapir eko-

nomikur efeqts miwisqveSa wesiT damuSavebasTan 

SedarebiT. 
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nax. 6.3. karieris saboloo siRrmis gansazRvris sqema 

gadaxsnis saSualo koeficientis mixedviT 

 

gadaxsnis saSualo koeficientis mixedviT ka-

rieris saboloo siRrmes gansazRvraven im Sem-

TxvevSi, roca damuSavebis ori wesis gamoyeneba 

ganxorcielebulia da sabado unda damuSavdes an 

miwisqveSa an Ria wesiT; maRali Rirebulebis sa-

sargeblo wiaRiseulisa da mravalsortiani madne-

bis damuSavebisas. Ria wesiT damuSavebis upirat-

esobis arsebobisas miwisqveSasTan SedarebiT Se-

saZlo didi siRrme, agreTve im SemTxvevaSi, rode-

sac miwisqveSa damuSaveba rTuldeba sxvadasxva 

pirobebiT (madnis xSiri TviTanTebadoba, sirTu-

leebi miwisqveSa nagebobebis mSeneblobaSi, wylis 

didi modena da sxv.). 

rogorc 6.3. naxazidan Cans, rom  

𝑄𝑄 = 𝐻𝐻საბ.𝑀𝑀; 𝑉𝑉 = 𝐻𝐻საბ
2

2
(𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾საბ − 𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾სახ). 

maSin,  𝐻𝐻საბ
2

2
(𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾საბ + 𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾სახ)𝐶𝐶მად + 𝑀𝑀𝑀𝑀საბ𝐶𝐶მოპ. = 𝑀𝑀𝑀𝑀საბ.𝐶𝐶მ.   
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bolo formulidan ganlagebis umartivesi pi-

robebisaTvis (rodesac mudmivi sisqis madnis sxe-

uli gamodis zedapirze) miiReba karieris sabo-

loo siRrmis ganmsazRvreli formula: 

𝐻𝐻საბ. =
2𝐾𝐾ზ.ღ.𝑀𝑀

𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾საბ + 𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾სახ
 

karieris siRrmis gadaxsnis konturuli koef-

icientiT gansazRvrisas zRvrulad iTvleba is 

konturi, romlis drosac gadaxsnis konturuli 

koeficienti tolia zRvruli koeficientis. am 

dros xarjebi Ria da miwisqveSa wesiT damuSaveba-

ze tolia mxolod saboloo konturze. Ria da mi-

wisqveSa samuSaoebis am principiT gamijvna ganapi-

robebs minimalur xarjebs mTel sabados damu-

Savebaze, e. i. Зღ + Зმ → 𝑚𝑚𝑚𝑚𝑚𝑚, sadac Зღ da Зმ aris 
xarjebi sabados damuSavebaze Ria da miwisqveSa 

wesiT: 

Зღ = 𝑄𝑄𝐶𝐶მოპ. + 𝑉𝑉გად. 

Зღ = 𝑀𝑀𝑀𝑀საბ.𝐶𝐶მოპ. +
𝐻𝐻საბ

2

2
(𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾საბ + 𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾სახ)𝐶𝐶მად 

 
sadac: 𝑄𝑄 aris sasargeblo wiaRiseulis maragebi; 

𝑉𝑉გად. _ gadaxsnis moculoba karieris konturSi. 

xarjebi maragebis miwisqveSa wesiT damuSave-
baze, romelic mdebareobs karieris konturs qve-
viT (𝐻𝐻 − 𝐻𝐻საბ. diapazonSi) ganisazRvreba 

formuliT: 

Зმ = 𝑀𝑀(𝐻𝐻 − 𝐻𝐻საბ.)𝐶𝐶მ 
saerTo xarjebi sabados damuSavebaze: 
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�З = 𝑀𝑀𝑀𝑀საბ.𝐶𝐶მოპ. +
𝐻𝐻საბ.

2
(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐საბ. + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐სახ. +𝑀𝑀(𝐻𝐻 −𝐻𝐻საბ.)𝐶𝐶მ) 

 
imisaTvis, rom moinaxos optimaluri mniSvne-

loba, romelic Seesabameba saerTo xarjebis mini-
malur mniSvnelobas, unda moiZebnos saerTo 

xarjebis funqciis pirveli warmoebuli, e. i. 

amoixsnas gantoleba 𝐻𝐻საბ. mimarT: 
𝑑𝑑 ∑З
𝑑𝑑𝐻𝐻საბ.

= 𝑀𝑀𝑀𝑀მოპ. + 𝐻𝐻საბ.(𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾საბ. + 𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾სას.)𝐶𝐶გად. −𝑀𝑀𝑀𝑀მ, 

aqedan 

𝐻𝐻საბ. =
𝐾𝐾ზღ.𝑀𝑀

𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐საბ. + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐სახ.
 

 

karieris saboloo siRrmis gansazRvrisas ga-

daxsnis mimdinare koeficientis mixedviT ekonom-

ikurad xelsayrelad iTvleba iseTi siRrme, rom-

lis drosac gadaxsnis mimdinare koeficienti to-

lia zRvrulis (nax. 6.4.) karieris saboloo siRr-

mis gansasazRvrelad misi konturebi farTovdeba 

samuSao gverdis daxris kuTxiT manamde, sanam ga-

daxsnis mimdinare koeficienti ar gautoldeba 

zRvruls, e. i. 

𝐾𝐾მიმ. = 𝐾𝐾ზღ. 
aseTi wesiT dgindeba zeda konturis 

wertilebi, saidanac gverdebis kuTxeebiT 𝛾𝛾საბ. da 

𝛾𝛾სახ. tardeba xazebi, romlebic gansazRvraven 

karieris    saboloo    konturs    da    siRrmes.   zeda  
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nax. 6.4. karieris saboloo siRrmis gansazRvris sqema 

gadaxsnis mimdinare koeficientiT 

 

konturis а da 𝛿𝛿 wertilebs Soris manZili 

SeiZleba gamoisaxos karieris saboloo da mimdi-
nare siRrmiT da gverdebis daferdebis kuTxeebiT, 

e.i. 

аδ = 𝐻𝐻საბ.�𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐საბ. + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐სახ.� + m = 𝐻𝐻მიმ(ctgγმ1 + ctgγმ2) + m  
an: 

𝐻𝐻საბ.(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐საბ. + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐სახ.) = 𝐻𝐻მიმ�ctgγმ1 + ctgγმ2�  
  

Tu tolobas gavyofT budobis sisqeze M, 

miviRebT gamosaxulebas, romelSic marcxena mxare 

warmoadgens gadaxsnis konturul koeficients 𝐻𝐻სღ. 
siRrmisas, xolo marjvena – gadaxsnis mimdinare 

koeficients 𝐻𝐻მ siRrmisas, e. i. 
𝐻𝐻საბ.

M
�𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐საბ. + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐სახ.� =

𝐻𝐻მიმ.

M
�𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐მ.1 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐მ.2.� 

anu,                  

𝐾𝐾საბ. = 𝐾𝐾მიმ. 
maSasadame, karieris saboloo siRrme, gansa-

zRvruli gadaxsnis mimdinare koeficientiT 
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saerTo SemTxvevaSi (budobis mudmivi sisqisa da 

samTo samuSaoebis centridan flangebisaken ganvi-
Tarebisas), emTxveva siRrmes, gansazRvruls 

gadaxsnis konturuli koeficientiT. 

 

6.6. karieris saboloo konturebis 

gansazRvris statikuri meTodebi 

 

karieris saboloo konturebi ganisazRvreba 

Semdegi mimdevrobiT: 

1. Semcveli qanebis fizikur-meqanikuri Tvisebe-

bis safuZvelze iReben karieris gverdebis dax-

ris kuTxeebs Caqrobis periodisaTvis. 

2. amowmeben gverdebis daxris kuTxeebs satran-

sporto baqnebis moTavsebis pirobebis mixed-

viT gaxsnis xerxisagan damokidebulebiT. 

3. gansazRvraven gadaxsnis zRvrul koeficients. 

4. asabuTeben karieris saboloo siRrmis gansaz-

Rvris princips. 

5. asabuTeben saboloo siRrmis gansazRvris me-

Tods (variantebis, analizuri, grafikuli me-

Todi). 

6. gansazRvraven karieris siRrmes da adgenen ka-

rieris teqnikur sazRvrebs zedapirze. 

karieris saboloo konturebis gansazRvris 

xerxebi didi da patara sigrZis sabadoebisaTvis 

sxvadasxvaa. didi sigrZis (ganfenilobis) sabado-

ebisaTvis karieris saboloo siRrmes gansazRvra-

ven ramdenime ganiv Wrilze, romlebic sakmarisad 

axasiaTebs sabados, xolo Semdeg karieris Zirs 
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da konturebs asworeben (aTanabreben) gaxsnis xer-

xisa da satransporto Casasvlelebis qanobis Se-

sabamisad. mokle, gegmaSi mrgvali formis Rrma ka-

rierebisaTvis saboloo siRrmes gansazRvraven 

mTeli karierisaTvis. 

karieris ganfeniloba fasdeba misi sigrZis (L) 
karieris Ziris siganesTan (D) fardobiT karieris 

siRrmis (H) gaTvaliswinebiT. rac ufro didia 

karieris siRrme da naklebia sigrZe, miT ufro 

metia torsuli nawilebis wili gadaxsnis mTlian 

moculobaSi. SedarebiT mciresiRrmis karieri 

(roca 
𝐻𝐻
𝐷𝐷

= 1,5) SeiZleba CaiTvalos wagrZelebu-

lad, Tu misi sigrZe karieris Ziris siganes 

aRemateba 6-8-jer da metjer. am dros karieris 

torsuli nawilebis moculoba, rogorc wesi, 

gadaxsnis saerTo moculobis 20%-s ar aRemateba. 

saSualo siRrmis karierebze (
𝐻𝐻
𝐷𝐷

= 2 ÷ 4) gadaxsnis 
moculoba torsul nawilSi ar aRemateba 20-25%. 

karieris mniSvnelovani sigrZis dros (
𝐻𝐻
𝐷𝐷

> 12)  

Rrma karierebSi (
𝐻𝐻
𝐷𝐷

> 5) torsul nawilebSi gada-
xsnis moculoba, rogorc wesi, 25-30% metia. 

karieris saboloo konturebi daxrili da ci-

cabo, SedarebiT didi sigrZis sabadoebis pirobeb-

Si ganisazRvreba ganiv kveTze. amave dros mocu-

lobebis angariSi icvleba farTobebis da xazova-

ni sidideebiT angariSiT. ageben ganiv da grZiv 

kveTebs, romlebic sakmarisad srulad axasiaTeben 

sabados  (nax. 6.5).  kveTebze  mocemulia zedapi-
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ris reliefi, budobis konfiguracia, sasargeblo 

wiaRiseulis sortuloba, maragebis kategoriebis 

sazRvrebi gverdiTi qanebi da maTi ganlagebis pi-

robebi da teqnikuri aSlilobebi, romlebic mxed-

velobaSi miiReba daproeqtebisas. kveTebis ricxvi 

damokidebulia ganlagebis elementebis sirTule-

sa da angariSis saWiro sizusteze. 

 

 
nax. 6.5. karieris saboloo konturebis gansazRvris sqema 

wagrZelebuli sabadoebis pirobebSi 

 

yovel ganiv kveTze gansazRvraven karieris 

zRvruli siRrmis mniSvnelobas, romlebic gadait-

aneba gegmaze da grZiv kveTebze (nax. 6.5, daStri-

xuli nawili). karieris saboloo siRrme sxvadas-

xva kveTisaTvis sxvadasxvaa da karieris saangari-

So grZiv kveTs aqvs rTuli safexurebrivi forma, 

romelic samuSao horizontebis gaxsnis pirobebi-

dan gamomdinare miuRebelia. amitom karieris grZi-

vi kveTi ramdenadme unda gaswordes Casasvlele-
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bis qanobis Sesabamisad (nax. 6.5 mTliani xazebi). 

gasworebisas mxedvelobaSi unda miviRoT, rom qve-

da erTi an ori horizonti SeiZleba gamomuSavebu-

li iqnes gzebis miyvanis gareSe (zeda datvirTvis 

gamoyenebiT). aucilebelia agreTve daculi iqnes 

wesi, rom maragebi, romelic moemateba saangariSo 

konturs toli unda iyos maragebisa, romelic mas 

CamoeWreba. sasargeblo wiaRiseulisa da gadax-

snis moculobebi karieris konturSi gamoiTvleba 

vertikaluri paraleluri kveTebis meTodiT. sam-

To masis moculoba, romelic imyofeba karieris 

torsul gverdSi, ganisazRvreba formuliT: 

𝑉𝑉ტ =
1

2𝐷𝐷
∙ 𝐻𝐻2𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐ტ +

𝜋𝜋
12

𝐻𝐻საშ.
3 �𝑐𝑐𝑐𝑐𝑐𝑐2𝛾𝛾სახ. + 𝑐𝑐𝑐𝑐𝑐𝑐2𝛾𝛾საგ.� 

sadac: 𝐷𝐷 aris karieris ZiriTadi sigane; 𝐻𝐻საშ _ 

torsuli gverdis saSualo simaRle; 𝛾𝛾ტ, 𝛾𝛾სახ., 𝛾𝛾საგ.  

_ torsuli gverdis daxris kuTxe Sesabamisad 

karieris Ziris SuaSi, saxuravi gverdis mxridan 

da sagebi gverdis mxridan. 

karieris saboloo konturebis gansasazRvre-

lad vertikalur ganiv kveTebze gamoiyeneba sxva-

dasxva meTodi. analogiuri meTodi saSualebas iZ-

leva swrafad iqnes gansazRvruli karieris sabo-

loo siRrme ararTuli formulebis saSualebiT, 

magram sabados ganlagebis rTul pirobebSi am me-

TodiT angariSis sizuste ara sakmarisia. amitom 

analizuri meTodiT  sargebloben karieris sabo-

loo siRrmis saorientaciod gansazRvrisaTvis, 

romelic Semdeg zustdeba, sxva meTodebis gamoye-

nebiT. im SemTxvevaSi, rodesac saWiroa karieris 
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saboloo siRrmis gansazRvris didi sizuste, sar-

gebloben variantebis Sedarebis meTodiT (Tanamim-

devruli miaxloebis meTodiT), romlis arsic Sem-

degSi Sedgeba. sabados ganiv kveTze gamoxazaven 

karieris konturebs siRrmis sxvadasxva varianti-

saTvis. yvela variantisaTvis gansazRvraven sasar-

geblo wiaRiseulis maragebs, gadaxsnis moculo-

bas da gadaxsnis koeficients. yoveli varianti-

saTvis gansazRvraven karieris zRvrul siRrmes. 

gadaxsnis koeficientis zRvrul koeficientTan 

Sedarebis gziT. sasargeblo wiaRiseulis mara-

gebs da gadaxsnis moculobebs gansazRvraven far-

Tobebis planimetriT gazomvis gziT. ganisazRvre-

ba gadaxsnis saSualo, konturuli da mimdinare 

koeficientebi. 

SedarebiT aradidi sigrZis karierebis siRrmes 

gansazRvraven mTlianad mTeli sabadosaTvis an-

alizuri meTodiT an variantebis Sedarebis meTo-

diT, analizuri meTodis dros gamoiyeneba v. rJev-

skis formula (yvelaze ufro gavrcelebuli pi-

robebisaTvis), budobis daxris kuTxe 15-20%-ze me-

tia, xolo karieris gverdebis daxris kuTxeebi 

mkveTrad ar gansxvavdeba erTmaneTisagan: 

 𝐻𝐻 = 𝑡𝑡𝑡𝑡𝑡𝑡საშ. ��0.025𝑃𝑃2 + 0.32𝐾𝐾ზღ𝑆𝑆ს.წ. − 0.16𝑃𝑃�, m 

 
sadac: 𝛾𝛾საშ. aris karieris gverdebis daxris 

saSualo Sewonili kuTxe, grad; P _ karieris 
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Ziris perimetri, m; 𝑆𝑆ს.წ. _ sasargeblo wiaRiseulis 

farTobi saboloo siRrmeze, m2. 

P da 𝑆𝑆ს.წ. mniSvnelobebi ganisazRvreba budobis 

horizontalur gegmaze saorientaciod SesaZlo 

siRrmeze. Tu  P da 𝑆𝑆ს.წ. mniSvnelobebi gansxvavdeba 

sawyisisagan, maSin angariSs amowmeben, axlad 

miRebuli P da 𝑆𝑆ს.წ.   mniSvnelobebiT. 

karieris saboloo konturebis variantebis Se-

darebis meTodiT gansazRvrisas yvela varianti-

saTvis gansazRvraven mimdinare an saSualo, an 

konturul gadaxsnis koeficients. gadaxsnis nama-

ti siRrmis ori mezobeli variantisaTvis ganisaz-

Rvreba, rogorc samTo masis da sasargeblo wiaR-

iseulis namats Soris sxvaoba. sasargeblo wiaR-

iseulis namats gansazRvraven horizontaluri pa-

raleluri kveTebis meTodiT. samTo masis namats 

gansazRvraven ori sxvadasxva siRrmis karieris 

moculobebis sxvaobiT. karieris moculoba, ro-

melsac aqvs wakveTili konusuri forma da rom-

lis Ziric warmoadgens amozneqil mravalkuTxeds, 

xolo siRrme daaxloebiT Tanabaria mTel sigrZe-

ze, ganisazRvreba formuliT: 

𝑉𝑉 = 𝑆𝑆𝑆𝑆 +
1
2

2𝐻𝐻2𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝛾𝛾საშ +
𝜋𝜋
3
𝐻𝐻3𝑐𝑐𝑐𝑐𝑐𝑐2𝛾𝛾საშ. 

sadac: 𝑆𝑆 aris karieris Ziris farTobi; 𝐻𝐻 _ 

karieris siRrme; 𝑃𝑃 _ karieris Ziris perimetri; 

𝛾𝛾საშ _ karieris gverdebis daxris saSualo kuTxe. 
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6.7. dinamikuri midgoma karieris saboloo 

konturebisa da siRrmis gansazRvrisadmi 

 

karieris sazRvrebis gansazRvrisadmi statiku-

ri midgomisas Ria wesiT damuSavebis ekonomikuro-

ba dgindeba konturuli, saSualo an mimdinare ga-

daxsnis koeficientis gadaxsnis dasaSveb zRvrul 

koeficientTan Sedarebis gziT. am dros xarjebi 

sabados damuSavebaze vlindeba pirobiTi ekonom-

ikuri maCveneblis _ gadaxsnis zRvruli koefici-

entis saSualebiT. es moxerxebulia im mxriv, rom 

igi saSualebas iZleva karieris elementebs Soris 

damokidebuleba gamosaxuli iqnes sabados ganla-

gebis elementebiT da ekonomikuri maCveneblebiT 

maTematikuri formulebis saxiT. magram am Sem-

TxvevaSi SeuZlebelia uSualo fuladi xarjebis 

analizi, da, rac mTavaria, SeuZlebelia gadaxsni-

sa da mopovebis samuSaoebze xarjebis sxvadasxva 

droulobis gaTvaliswineba, romelic axdens mniS-

vnelovan gavlenas, gansakuTrebiT karierebis di-

di siRrmisa da didi moculobisas. karieris sabo-

loo siRrmis da konturebis cvalebadobisas xar-

jebis sxvadasxva drouloba Cndeba gansakuTrebiT 

mkveTrad. karieris sxvadasxva varianti gansxvavde-

ba ara marto fuWi qanebisa da sasargeblo wiaR-

iseulis moculobebiT, sabados damuSavebaze xar-

jebis sididiT, aramed am xarjebis warmoebaSi da-

bandebis droiTac. es ukanakkneli warmoadgens um-

niSvnelovanes faqtors, romelic gansazRvravs ka-

rieris konturebis variantebis ekonomikur Sefase-
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bas. garda amisa, xarjebis uSualo Sedarebisas 

cxadad Cans karieris siRrmis ama Tu im variantis 

ara marto ekonomiuroba, aramed ekonomiis sidide, 

miRebuli optimaluri variantis gamoyenebiT sxva 

variantebTan SedarebiT. es saSualebas iZleva uf-

ro sworad iqnes gaTvaliswinebuli sxva faqtore-

bi (sasargeblo wiaRiseulis danakargebi da gaRa-

ribeba, xanZarsaSiSroeba, Sromis pirobebi, nayofi-

ereba da sxv.). 

xarjebis sxvadasxva droulobis gavlena SeiZ-

leba ganimartos Semdeg magaliTze. karieris 

siRrmis gadaxsnis konturuli koeficientiT gan-

sazRvrisas ganixileba xarjebis toloba Ria da 

miwisqveSa damuSavebaze bolo SreSi. xarjebi Ria 

samuSaoebze aris xarjebi madnis amoRebaze da ga-

daxsnaze SreSi, xolo xarjebi miwisqveSa samuSa-

oebze xarjebi madnis miwisqveSa wesiT amoRebaze. 

karieris zRvruli siRrme unda akmayofilebdes 

pirobas: 

𝑄𝑄𝐶𝐶ღ + 𝑉𝑉𝐶𝐶გად. ≤ 𝑄𝑄𝐶𝐶მ, 
sadac: 𝑄𝑄, 𝑉𝑉 aris Sesabamisad madnis da gadaxsnis 
moculoba; 𝐶𝐶ღ, 𝐶𝐶გად. _ xarjebi Sesabamisad 1 m3 

madnis da gadaxsnis amosaRebad;  𝐶𝐶მ, _ madnis 

miwisqveSa wesiT mopovebis TviTRirebuleba. 

sinamdvileSi qanebis amoReba karieris kontur-

Si warmoebs SreebiT, romlis daxris kuTxe to-

lia karieris muSa gverdis daxris kuTxisa, rac 

mniSvnelovnad naklebia gveris Caqrobis kuTxeze. 

gadasaxsneli qanis amoReba SreSi iwyeba sasargeb-
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lo wiaRiseulis amoRebis dawyebamde didi xniT 

adre da xarjebic fuWi qanebis amoRebaze xorci-

eldeba didi xniT adre, vidre xarjebi sasargeb-

lo wiaRiseulis amoRebaze. amgvarad, xarjebi ga-

daxsnisa da mopovebis samuSaoebze sxvadasxva 

droulia da ar SeiZleba iyos Sedarebadi mocemu-

li gamosaxulebis formiT. sxvadasxva droindeli 

xarjebis Sejameba Sefasebis didi vadebis dro (5-

7 welze meti) iwvevs damaxinjebas, ris Sedegedac 

teqnikur-ekonomikuri Sefaseba azrs kargavs. 

xarjebis gantolebas variantebis Sefasebisas 

konturTan mimdebare Sris mixedviT aqvs Semdegi 

saxe: 

�𝑄𝑄𝐶𝐶ღ + ∆𝑉𝑉1𝐾𝐾დაყ.
𝑡𝑡−1 + ∆𝑉𝑉2𝐾𝐾დაყ.

𝑡𝑡−1 + ⋯∆𝑉𝑉𝑖𝑖𝐾𝐾დაყ.
𝑡𝑡−1�𝐶𝐶გად. = 𝐶𝐶მ. 

sadac: 𝑡𝑡 aris SreSi gadaxsnis samuSaoebis 

saSualo winswrebis dro, weli; ∆𝑉𝑉1 _ gadaxsnis 

samuSaoebis moculoba SreSi gadaxsnis samuSa-

oebis dawyebidan me- 𝑖𝑖-e wels; 𝐾𝐾დაყ. _ sxvadasxva 

droindeli xarjebis dayvanis koeficienti.  

konturTanmdebare Sris principi xarjebis sxva-

dasxvadroulobis gaTvaliswinebis SemTxvevaSic 

ki ar SeiZleba safuZvlad daedvas karieris sabo-

loo siRrmis gansazRvras. es amocana SeiZleba ga-

dawydes, Tu karieri ganixileba rogorc drosa 

da sivrceSi ganviTarebadi, xolo variantebi Se-

fasdeba namdvili xarjebiT, maTi dabandebis dro-

is gaTvaliswinebiT. amocanis gadawyvetis aseTi 

midgomisas karieris saboloo siRrmis gansazRvra 

SesaZlebelia xarjebis uSualo SedarebiT. am 
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dros ekonomikur kriteriumad miRebulia saerTo 

dayvanili mogeba Sesafasebeli periodisaTvis. am-

ocanis gadawyvetis rigi Semdegia: 

1. iReben karieris siRrmis ramodenime SesaZlo 

variants. maragebi karieris konturs qveviT 

gaTvaliswinebuli damuSavdes miwisqveSa we-

siT. miwisqveSa damuSaveba SeiZleba ganxorci-

eldes Ria damuSavebaze adre, masTan erTdro-

ulad da misi damTavrebis Semdeg. 

2. yvela variantisaTvis miRebuli gaxsnis sqemiT, 

damuSavebis sistemiT da gamomuSavebis intensi-

vobiT ageben kalendarul gegmebs Ria da mi-

wisqveSa samuSaoebisaTvis da Sesafasebeli pe-

riodis yoveli wlisaTvis gansazRvraven ga-

daxsnis, mopovebis da kapitaluri samuSaoebis 

moculobebs. 

3. yvela variantisaTvis gansazRvraven yovelwli-

ur saeqspluatacio da kapitalur xarjebs, xo-

lo Semdeg isini dayavT Sefasebis erT-erTi 

momentisaTvis. sabolood gansazRvraven jamur 

dayvanil xarjebs da jamur dayvanil mogebas, 

romlebic warmoadgens kriteriums variantebis 

ekonomikuri efeqtiurobis Sefasebisas. 
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7. karierSi  samTo samuSaoebis mimarTuleba 

da ganviTarebis siCqare 

7.1. karieris samuSao zonis formireba 

 

karierze samTo samuSaoebis ganviTareba da mi-

sis samuSao zonis fromireba eqvemebareba garkve-

ul kanonzomierebas. samTo samuSaoebis warmoeba 

SesaZloa karieris CaRRmavebis gareSe da CaRrma-

vebiT. 

karieris CaRrmavebis gareSe muSaobisas, rasac 

adgili aqvs horizontaluri sabadoebis damuSave-

bisas, karieris samuSao zona gadaadgildeba hori-

zontalurad, budobis gamomuSavebis kvaldakval. 

misi ganivi kveTi Cveulebriv mudmivia. safexurebs 

Soris inaxeba samuSao baqnebi, romelTa sigane un-

da iyos, rogrc wesi, mudmivi. igi ganisazRvreba 

rogorc minimalurad dasaSvebi usafrTxoebis we-

sebis da teqnologiuri pirobebis moTxovnilebe-

bisagan damokidebulebiT, magram samuSao zonis 

konfiguracia gegmaze da misi sigrZe SeiZleba ic-

vlebodes gegmaSi karieris zomebis cvlilebebis 

Sedegad, agreTve samuSaoebis frontis gamrude-

biT, rac SeiZleba gamowveuli iyos karieris gver-

debis da calkeuli safexurebis droebiTi kon-

servaciiT an calkeul ubnebze samTo samuSaoebis 

frontis gadaadgilebis siCqaris SemcirebiT, ag-

reTve samuSaoebis wriuli formisa da mTagoriani 

reliefis dros. 

damreci sabadoebis damuSavebisas adgili aqvs 

karieris raRac CaRrmavebas da samuSao zonis si-
126 

 



maRlis TandaTanobiT gazrdas, magram es cvlile-

ba warmoebs umniSvnelo tempebiT, amitom samuSao 

zonis formirebis kanonzomierebas damrec da ho-

rizontalur sabadoebze bevri saerTo aqvT. 

samTo samuSaoebis warmoebas karieris CaRrma-

vebiT adgili aqvs daxrili da cicabo sabadoebis 

da Rrmad ganlagebuli sqeli madnis sxeulebis 

damuSavebisas. samTo samuSaoebis ganviTarebis sqe-

mebi aq sxvadasxvagvaria. samTo samuSaoebis fron-

ti SeiZleba iyos grZivi, ganivi, koncentruli. sa-

muSao safexurebis raodenoba sxvadasxvaa sxvadas-

xva periodisaTvis. samuSao baqnebis sigane da sa-

fexurebis simaRle sxvadasxva horizontze SeiZ-

leba sxvadasxva iyos. kidev ufro rTulia samTo 

samuSaoebis ganviTarebis sqemebi saabados etapeb-

ad damuSavebis Sualeduri konturebiT da karier-

is samuSao gverdebis calkeuli ubnebis droebiTi 

konservaciiT. 

cicabo da daxrili budobebis damuSavebisas 

mopovebiTi samuSaoebis wliur CaRrmavebasa da sa-

muSaoebis frontis horizontalur gadaadgilebas 

Soris arsebobs damokidebuleba, romelic SeiZle-

ba gamoisaxos maTematikurad. ganvixiloT es damo-

kidebuleba elementarulი magaliTebი. 
7.1 naxazze naCvenebia karieris ganivi Wrili, 

sadac gaxsna ganxorcielebulia mcocavi da sta-

cionaluri CasasvlelebiT. pirvel SemTxvevaSi 

(nax. 7.1 a) samTo samuSaoebis gadaadgilebis siCqa-

reebi naCvenebia А, В, С, Д veqtorebiT. gamWreli 
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tranSeis mdebareoba zeda horizontze aRniSnulia 

Б wertiliT, xolo gamWreli  tranSeis   mdebare- 
  

 

 
nax. 7.1. samTo samuSaoebis CaRrmavebis siCqarisa da 

winwawevis siCqares Soris urTierTdamokidebulebis 

saangariSo sqema: a,b. Sesabamisad mcocavi da stacionaluri 

CasasvlelebiT gadaxsnisas. 

 

oba qveda horizontze Г weriliT.  CaRrmaveba mi-

dis БГ xaziT, kuTxiT. samTo samuSaoebis CaRRmave-

ba izomeba vertikalze (БД xazi). imisaTvis, rom 

mopovebis samuSaoebi gadaadgildes Б wertilidan 

Г wertilSi, samuSaoebis fronti unda gadaadgil-

des sageb gverdSi Б wertilidan В wertilamde. 𝑉𝑉Л 
sigrZeze, xolo saxurav gverdSi _ А wertilamde. 
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𝑉𝑉в manZilze. samuSaoebisis wliuri horizontaluri 

gadaadgileba ganisazRvreba formuliT: 
𝑉𝑉Л = УГ�𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾𝑝𝑝 − 𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾𝛼𝛼�, m; 
𝑉𝑉в = УГ�𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾𝑝𝑝 − 𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾𝛼𝛼�, , m. 

sadac: УГ aris samTo samuSaoebis wliuri 

CaRrmaveba; 𝛾𝛾𝑝𝑝 _ samuSao gverdis daxris kuTxe; 𝛼𝛼 
_ CaRrmavebis mimarTulebis kuTxe. 

rogorc 7.1. naxazidan Cans, samTo samuSaoebis 

CaRrmavebis siCqare izRudeba saxurav gverdSi sa-

muSao bortis gadaadgilebiT. Tu karieris samu-

Sao bortis daxris kuTxeebi sagebi da saxuravi 

gverdebis mxridan, maSin samTo samuSaoebis wliu-

ri CaRrmaveba (daweva): 

УГ = 𝜗𝜗М
𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾𝑝𝑝−𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾𝛼𝛼

, m 

sadac: 𝜗𝜗М aris samTo samuSaoebis horizontaluri 

gadaadgilebis maqsilamlri siCqare. am 

SemTxvevaSi samTo samuSaoebis maqsimaluri 

CaRrmaveba SeiZleba miiRweva roca 𝛼𝛼 = 900. Tu 

karieris samuSao gverdebis daxris kuTxeebi da 

samuSao frontis gadaadgilebis siCqareebi sagebi 

da saxuravi gverdebis mxridan araerTgvarovania, 

e. i. 

𝛾𝛾р.Л ≠ 𝛾𝛾р.в da 𝜗𝜗л ≠ 𝜗𝜗в 
 
maSin samTo samuSaoebis maqsimaluri wliuri 

dadableba SeiZleba miRweuli iqnas, roca: 

𝛼𝛼 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝜗𝜗в𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾р.в+𝜗𝜗л𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾р.л

𝜗𝜗в+𝜗𝜗л
 , gradusi. 
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Tu 𝜗𝜗в = 𝜗𝜗л da 𝛾𝛾р.в ≠ 𝛾𝛾р.л, maSin samTo samuSaoebis 

maqsilamuri CaRrmaveba (daweva) SeiZleba miRwe-

uli iqnas, roca: 

𝛼𝛼 = 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 1
2
�𝛾𝛾р.в − 𝛾𝛾р.л�, gradusi. 

samTo samuSaoebis mqsimaluri wliuri 

horizontaluri winwaweva damokidebulia 

safexuris simaRle da saeqspluatacio samuSaoe-

bis intensivobaze: 

𝜗𝜗м = ПЭ
ℎ𝐿𝐿б

, m 

sadac: ПЭ aris eqskavatoris wliuri mwarmoeblo-
ba, m3; ℎ _ safexuris simaRle, m;  𝐿𝐿б _ 

eqskavatoris blokis sigrZe, m. 

stacionaluri CasasvlelebiT gaxsnisas 

karieris bortTan sagebi gverdis mxridan (nax. 7.1 

g), karieris Ziris mdebareoba morigi horizontis 

momzadebisas gadaadgildeba Б wertilidan Г 
wertilSi БГ xazze 𝛽𝛽 kuTxiT, romelic Seesabameba 

karieris bortis daxras da samTo samuSaoebis 

CaRrmavebis (dawevis) siCqare toli iqneba БД 
veqtoris. mopovebiTi samuSaoebis fronti 

gadaadgildeba К wertilidan М wertilamde, 

xolo mopovebiTi samuSaoebis CaRrmaveba (daweva) 

izomeba КМ an БМ' veqtoriT. aqedan gamomdinare, 

mopovebiTi samuSaoebis dawevis siCqare vertika-
lze meti unda iyos karieris Ziris dawevis 

siCqareze. samuSaoebis frontis horizontaluri 

wliuri winwaweva iangariSeba formuliT: 

𝜗𝜗 = 𝑌𝑌г�𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾𝑝𝑝 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐�, m 
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𝜗𝜗 = 𝑌𝑌Д�𝑐𝑐𝑐𝑐𝑔𝑔𝛾𝛾𝑝𝑝 + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐�, m 
sadac: 𝑌𝑌г, 𝑌𝑌Д aris Sesabamisad samTo da mopovebiTi 
samuSaoebis dawevis siCqare. wina gamosaxulebidan 

miviRebTasTiisriis (CaRrmavebis) siCqarisad: 

𝑌𝑌Д = 𝑌𝑌г
𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾𝑝𝑝+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾𝑝𝑝+𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

, m. 

Tu budobis daxris kuTxe 𝛼𝛼 Seadgens 35-400, 
e.i. imyofeba karieris bortis daxris kuTxis 𝛽𝛽  
farglebSi, maSin mopovebiTi da gadaxsniTi samu-

Saoebisis (CaRrmavebis) siCqareebiadia, rac ufro 

metia budobis dawevis siCqaris gadameteba. cicabo 

budobebis damuSavebisas mopovebiTi samuSaoebis 

dawevis siCqare karieris Ziris dawevis siCqares 

unda aRematebodes 1,3-1,4-jer.  

 
7.2. karierSi samTo samuSaoebis mimarTulebis 

Sefasebis kriteriumebi 

 

samTo samuSaoebi karieris dadgenil kontu-

rebSi misi mocemuli mwarmoeblobisas SeiZleba 

ganviTardes sxvadasxva mimarTulebiT. CaRrmavebis 

mimarTuleba xasiaTdeba xaziT, romelic warmoiq-

mneba gvirabis (tranSeis, qvabulis) centris gada-

adgilebiT, romlis saSualebiTac xdeba TiToeul 

horizontis momzadeba samTo samuSaoebis CaRrma-

vebis kvaldakval (nax. 7.2.). samTo samuSaoebis gan-

viTarebis SesaZlo variantebi damrec da cicabo 

sabadoebze naCvenebia 7.3 naxazze. 
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nax. 7.2. karieris CaRrmavebis mimarTuleba (cifrebiT 

naCvenebia samTo samuSaoebis etapebi) 
 

CaRrmavebis mimarTuleba gansazRvravs gaxsnis 

xerxs. man SeiZleba gavlena moaxdinos satran-

sporto xarjebze. CaRrmavebis mimarTulebaze da-

mokidebulia gadaxsnis ganawileba damuSavebis 

wlebis mixedviT, danakargebi da gaRaribeba, mopo-

vebuli sasargeblo wiaRiseulis xarisxobrivi 

maCveneblebi da damuSavebis ekonomikuri maCveneb-

lebi. rogorc praqtika gviCvenebs, karieris CaRr-

mavebis optimalurma variantma saSualo simZlav-

ris karierze unda uzrunvelyos sakmaod didi ek-

onomikuri faqtori. amitom samTo samuSaoebis ra-

cionaluri ganviTarebis SerCeva warmoadgens erT-

erT umTavres amocanas karierebis daproeqtebisas. 

sabados geologiuri agebulebis karieris  for-

mis,  transportis  saxis, damuSa- 
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nax. 7.3. karierSi samTo samuSaoebis ganviTarebis sqema: 

a. horizontaluri da damreci sabadoebsiaTvis; b. daxrili 

da cicabo sabadoebisaTvis; 1, 2, 3. variantebi 

 

vebis sistemisagan damokidebulebiT samTo samuSa-

oebis ganviTarebis racionaluri mimarTuleba Se-

iZleba xasiaTdebodes rTuli formis texili xa-

ziT (nax. 7.4) amitom samTo samuSaoebis optimalu-

ri mimarTulebis SerCeva moiTxovs analizs da va-

riantebis teqnikur-ekonomikur Sefasebas dinamika-

Si xangrZlivi periodisaTvis. kriteriumad optima-

luri variantis SerCevisas miiReba dayvanili mo-

gebis maqsimumi, xolo sabadoebisaTvis sasargeb-

lo wiRiseulis stabiluri xarisxiT - minimaluri 

saSualo (gamomuSavebis dawyebidan) gadaxsnis ko-

eficinti. samTo samuSaoebis ganviTarebis optima-

luri mimarTulebis gansazzRvra xorcieldeba va-
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riantebis, grafoanalizuri, analizuri meTode-

biT. 

samTo samuSaoebis ganviTarebis optimaluri 

variantis gansasazRvrelad erTgvarovani sabado- 
 

 
nax. 7.4. karierze samTo samuSaoebis CaRrmavebis mimar-

Tuleba 

 

ebisaTvis rekomendebulia a. arsentievis meTodi. 

am dros gamoiyeneba Semdegi kriteriumebi: minima-
luri saSualo (samuSaoebis dawyebidan) xvedriTi 

saeqspluatacio xarjebi: 

∑З𝑖𝑖
∑Ц𝑖𝑖

→ 𝑚𝑚𝑚𝑚𝑚𝑚 

saSualo (damuSavebis dawyebidan) gadaxsnis 

koficienti: 

∑𝑉𝑉𝑖𝑖
∑𝑃𝑃𝑖𝑖

→ 𝑚𝑚𝑚𝑚𝑚𝑚 

 

saSualo (damuavebis dawyebidan) samTo masis 

koeficienti: 
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∑𝑄𝑄𝑖𝑖
∑𝑀𝑀𝑖𝑖

→ 𝑚𝑚𝑚𝑚𝑚𝑚 

 

sadac: З𝑖𝑖 aris jamuri xarjebi sabados 

damuSavebaze mSeneblobis dawyebidan 𝑖𝑖 wlamde; Ц𝑖𝑖 
_ am periodisaTvis miRebuli produqciis 

Rirebuleba; 𝑄𝑄𝑖𝑖 _ samTo masis jamuri moculoba, 

amoRebuli damuSavebis dawyebidan 𝑖𝑖 wlamde; 𝑀𝑀𝑖𝑖 _ 

sasargeblo komponentis jamuri amoReba 𝑖𝑖 wlamde 

mopovebuli sasargeblo wiaRiseulidan; 𝑉𝑉𝑖𝑖 _ 

gadaxsnis jamuri moculoba; 𝑃𝑃𝑖𝑖 _ sasargeblo 

wiaRiseulis jamuri moculoba, mopovebuli 

damuSavebis dawyebidan 𝑖𝑖 wlamde. 

rTulkonstruqciuli mravalkomponentiani 

sabadoebisaTvis, rodesac samTo samuSaoebis para-

metrebis gavlena ekonomikur maCveneblebze gansa-

kuTrebiT mniSvnelovania, optimaluri variantis 

SerCeva warmoebs variantebis meTodis gamoyenebiT. 

kriteriumad am SemTxvevaSi gamoiyeneba dayvanili 

mogebis maqsimumi. amocana wydeba ramdenime etapad. 

pirvel etapze SearCeven samTo samuSaoebis ganvi-

Tarebis variantebs, romlebic akmayofileben mo-

cemuli mwarmoeblurobis, mopovebuli madnis sor-

tebis Sefardebis, gaxsnis pirobebis da minimalu-

ri saSualo gadaxsnis koeficientis (damuSavebis 

dawyebidan) moTxovnilebebs. Semdeg calkeuli va-

riantebisaTvis asruleben samTo-geometriul an-

alizs da ageben samTo samuSaoebis ganviTarebis 

kalendarul gegmebs. kalendaruli gegmebis safuZ-
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velze gansazRvraven yovelwliur da jamur dayva-

nil xarjebs da mogebas, adgenen komponentebis mi-

Rebis dinamikas da teqnikur-ekonomikuri Sefase-

bis gziT irCeven optimalur variantebs. 

 

7.3. CaRrmavebis optimaluri mimarTulebis 

gansazRvris grafoanalizuri meTodi 

 

CaRrmavebis optimaluri mimarTulebis gansaz-

Rvris meTodi sabados ganiv kveTaze damuSavebu-

lia a. arsentievis mier. kriteriumad gamoiyeneba 

minimaluri saSualo (damuSavebis dawyebidan) ga-

daxsnis koeficienti, romelic ganisazRvreba sa-

sargeblo wiaRiseulis izoxazebis meTodiT. sa-

sargeblo wiaRiseulis  izoxazi sabados ganiv-

kveTze es aris wertilebis geometriuli adgili, 

romelTagan karieris samuSao zonis Ziris gadaad-

gilebisas (nebismieri wertilidan) moipoveba sa-

sargeblo wiaRiseulis erTi da igive raodenoba. 

davuSvaT rom ganivkveTze (nax. 7.5.)  𝑃𝑃𝑖𝑖 xazi  

warmoadgens sasargeblo  wiaRiseulis izo xazs. 

Tu ganvalagebT karieris samuSao zonis Zirs 

(romlis konturi aRniSnulia 𝛾𝛾𝑝𝑝 kuTxiT gayvanili 

xazebiT) am xazismierilSiiTad, К,П,М wertile-

bSi), maSin  sasargeblo wiaRiseulis moculobebi  
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nax. 7.5. samuSao zonis sasargeblo wiaRiseulis izoxaz-

ebze ganlagebis sqema: a. samuSao zonis konturi; 2. sasar-

geblo wiaRiseulis izoxazebi 

 

samuSao zonebis SigniT iqneba erTnairi, e. i. 

𝑃𝑃К = 𝑃𝑃П = 𝑃𝑃М optimaluri iqneba samuSao zonis 

iseTi ganlageba, romlis drosac gadaxsnis 

moculoba mis konturSi iqneba  minimaluri, 

radganac am SemTxvevaSi saSualo (damuSavebis 

dawyebidan) gadaxsnis koeficienti iqneba minima-

luri, e. i.  

𝑄𝑄𝑖𝑖 − 𝑃𝑃𝑖𝑖
𝑃𝑃𝑖𝑖

=
𝑉𝑉𝑖𝑖
𝑃𝑃𝑖𝑖

= 𝐾𝐾საშ. → 𝑚𝑚𝑚𝑚𝑚𝑚 

sadac: 𝑄𝑄𝑖𝑖 ,𝑃𝑃𝑖𝑖 ,𝑉𝑉𝑖𝑖   aris Sesabamisad samTo masis, 

sasargeblo wiaRiseulisa da gadaxsnis moculoba 

samuSao zonis konturSi. 

sasargeblo wiaRiseulis izoxazze samuSao zo-

nis konturis gadaadgilebiT da TiToeuli mdgo-

mareobisaTvis samTo masis moculobis angariSiT 

moiZebneba izoxazze iseTi wertili, romelic Se-

esabameba samTo masis minimalur moculobas. masze 
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unda gadiodes samTo samuSaoebis ganviTarebis 

optimaluri mimarTulebis xazi. 

 

7.4. samTo samuSaoebis dawevis (CaRrmavebis) 

siCqaris gansazRvra 

 

karierze samTo samuSaoebis saSualo wliuri 

daweva (CaRrmaveba) misi siRrmis 𝐻𝐻კ1-dan 𝐻𝐻კ2-mde 
gazrdisas 𝑇𝑇 droSi iqneba: 

У =
𝐻𝐻კ2−𝐻𝐻კ1

𝑇𝑇
,  m. 

samTo samuSaoebis CaRrmavebis wliuri siCqare 

erTi horizontis gamomuSavebisas:  

У =
𝐻𝐻საფ

𝑡𝑡
,   m. 

sadac: 𝐻𝐻საფ aris safexuris simaRle, m; 𝑡𝑡 - hori-
zontis eqspluataciaSi momzadebis dro, weli. 

karierze horizontebis eqspluataciaSi momza-

debisaTvis saWiro dro SeiZleba iyos sxvadasxva. 

igi damokidebulia mraval faqtorze. samTo samu-

Saoebis dawevis angariSisas mxedvelobaSi aqvT 

horizontis momzadebis samTo-teqnikuri pirobebis 

mixedviT minimalurad SesaZlo dro. am dros mo-

samzadebels miakuTvneben mxolod im samuSaoebs, 

romlebic warmoadgenen gardauvals da aucilebe-

ls teqnikuri eqspluataciis wesebis mixedviT. 

axali horizontis momzadebaze samuSaoebis 

minimalurad aucilebeli moculoba Seicavs (nax. 

7.6.) Sesasvlel da gamWreli tranSeebis gayvanas, 

Sesabamisad  𝑉𝑉შ da 𝑉𝑉გამ  moculobebiT,  𝑉𝑉ახ.ჰ  agreTve     
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nax. 7.6. samTo samuSaoebis ganviTarebis sqema axali 

horizontis momzadebisas: a. dawyebiTi stadia; b. saboloo 

stadia 
 

moculobis  amoRebisas axali horizontis mosa-
mzadeblad, romelic uzrunvelyofs (usafrTxo-
ebis wesebis Sesabamisad) tranSeis gayvanis Sesa-
Zleblobas Semdgom qveda horizontze. manZili, 

romelzedac unda gadaadgildes damWreli tra-
nSeis gverdi, ganisazRvreba samuSao baqnis siga-
niT am samuSaoebis erTi eqskavatoriT mimdevribiT 

Sesrulebisas horizontis momzadebisaTvis saWiro 

dro. 

𝑇𝑇ჰ.მ. =
𝑉𝑉შ+𝑉𝑉გამ.+𝑉𝑉ახ.ჰ

𝑄𝑄ექ
, Tve 

sadac: 𝑄𝑄ექ aris eqskavatoris mwarmoebluroba, m3. 
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horizontis momzadebisaTvis saWiro dros 

Sesamcireblad iyeneben ramdenime eqskavatoris da 

maT muSaobas aTavseben iseTnairad, rom uzrunve-

lyofdes usafrTxoebis wesebis moTxovnilebebs. 

Sesasvleli tranSeis da damWreli tranSeis nawi-

lis 200 m-ze gayvanis (moculobiT 𝑉𝑉გამ.) Semdeg, mu-

SaobaSi Sedis meore eqskavatori, romelic iwyebs 

muSaobas damWreli tranSeis gverdis gawevaze 

(nax. 7.7) amis Sedegad axali horizontis 
 

 
nax. 7.7. samTo samuSaoebis daCqarebuli ganviTareba 

axali horizontis momzadebisas: a. eqskavatoriT 

 

momzadebisaTvis saWiro dro mcirdeba da 

ganisazRvreba formuliT: 

𝑇𝑇ჰ.მ. =
𝑉𝑉შ+𝑉𝑉გამ.

𝑄𝑄ექ
+

𝑉𝑉გამ2+𝑉𝑉ახ.ჰ.

2𝑄𝑄ექ
, Tve 

sadac: 𝑉𝑉გამ2 = 𝑉𝑉გამ. − 𝑉𝑉გამ.1     

 
7.5 etapebad damuSavebis sqemebi 

 

cicabo sabadoebis Ria damuSavebisas saxsrebis 

dabandeba gadaxsnis samuSaoebze Cveulebriv win 

uswrebs sasargeblo wiaRiseulis mopovebas ram-

denime wliT. es amcirebs Rrma samuSaoebis ekon-
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omikur efeqturobas da iwvevs mniSvnelovani sax-

srebis gayinvas. saxsrebis gayinvis mniSvnelovani 

Semcireba, e.i. Ria damuSavebis efeqturobis gazr-

da SeiZleba miRweul iqnes sabados etapebad damu-

Savebis gziT. etapebad damuSaveba SeiZleba gamoye-

nebul iqnes Semdeg SemTxvevaSi: 

• erTgvarovani budobebis dros (karieris Su-

aleduri konturebis gamoyofis da samuSao 

gverdis droebiT dakonservebuli ubnebis 

datovebis gziT); 

• araerTgvarovani budobebis dros (sasargeb-

lo wiRiseulis ufro maRalxarisxovani ub-

nebis da mcire gadaxsnis koeficientis mqone 

ubnebis gamoyofiT pirvel rigSi damuSavebi-

saTvis) 

• daaxloebuli budobebis dros (budobebis 

gamomuSavebis optimaluri rigis miRebis 

gziT, xolo budobebis erTdrouli damuSa-

vebisas maTi gamomuSavebis optimaluri in-

tensivobs miRebis gziT). 

etapebad damuSaveba saSualebas iZleva damuSa-

vebis pirvel etapze Semcirdes gadaxsnis koefici-

enti, Semcirdes samTo-kapitaluri samuSaoebis mo-

culoba da miRebul iqnes mniSvnelovani ekonomik-

uri efeqti. cicabo sabados etapebad dayofis ga-

reSe damuSavebisas samTo samuSaoebi viTardeba 

karieris saboloo konturebSi sagebi gverdidan 

saxuravi gverdisaken (nax. 7.8). am SemTxvevaSi ga-

daxsnis wliuri moculobebi dasawyisSi izrdeba 
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maqsimumamde, xolo Semdeg mcirdeba (nax. 7.9, xazi 

pirveli). sabados etapebad dayofis damuSavebisas 

Sualeduri A,B,D,C konturi  kariers yofs eta-

pebad (nax. 7.8) pirveli etapis gamomuSavebisas 

samTo samuSaoebi viTardeba rogorc  pirvel  Se-

mTxvevaSi,  magram  gadaxsnis safexurebi miaRwevs   

 
nax. 7.8. karieris samuSao zonis ganviTarebis zoma: a. 

etapebad dayofis gareSe damuSavebisas; b. pirveli etapis 

gamomuSavebisas; g. meore etapis gamomuSavebisas; I, II. etapebi 

 

ra A-E xazs, Cerdeba  da amiT qmnis droebiT 

gverds daxris kuTxiT 𝛾𝛾სახ = 25 ÷ 300, amis Sedegad 

gadaxsnis nawili karieris konturebSi (nax. 7.8 

daStrixuli nawili) moculobiT 𝐴𝐴1 − 𝐴𝐴 − 𝐸𝐸 − 𝐸𝐸1 

amoRebuli iqneba meore etapis gamomuSavebisas. 

amitom gadaxsnis samuSaoebis kalendaruli gra-

fiki meore SemTxvevaSi iqneba ufro ekonomikuri, 

radganac gadaxsnis samuSaoebis xarjebis nawili 

gadatanili iqneba ramdenime wliT ukan (nax. 7.9, 

xazi 2). amis Semdeg rac samTo  samuSaoebi miaRwe-

vs  𝐴𝐴 − 𝐸𝐸 − 𝐷𝐷 − 𝐶𝐶 konturs, iwyeba meore konturis 
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nax. 7.9. gadaxsnis samuSaoebis moculobebis 

kalendaruli grafiki etapebad dayofis gareSe (1) da 

etapebad dayofa (2) 

 

gamomuSaveba 𝐶𝐶 − 𝐷𝐷 − 𝐸𝐸 − 𝐴𝐴 − 𝐴𝐴1 − 𝐹𝐹 − 𝐾𝐾 konturSi 

(nax. 7.8). samTo samuSaoebi droebiT dakonserve-

bul gverdze e. i. A-EAubanze iwarmoebs C-D-E 
ubnis qvemo ubanze sasargeblo wiaRiseululis 

mopovebaze da gadaxsnis amoRebaze ZiriTadi samu-

Saoebis paralelurad. am dros samTo samuSaoebis 

dawevis siCqare droebiT bortze meti unda iyos, 

vidre ZiriTad ubanze, rom im droisaTvis, roca 

gamomuSavebuli iqneba sarezervo maragebi 𝑍𝑍ℎ 
karieris samuSao gverdma miaRwios M-L-P xazs. 

erTsa da imave 𝑡𝑡 droisaTvis samTo samuSaoebma 
ZiriTad ubanze unda daiwios 𝐻𝐻0 siRrmeze, xolo 

droebiT gverdze 𝐻𝐻𝑏𝑏 siRrmeze. radganac droebiTi 
gverdis simaRle Cveulebriv mniSvnelovnad didia 

gardamavali zonis 𝐻𝐻0 simaRleze, samTo samuSa-

oebis dawevis (CaRrmavebis) siCqare droebiT gve-

rdze meti unda iyos, vidre ZiriTad samuSao zo-

naSi, e. i. 
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𝛾𝛾𝑏𝑏 > 𝛾𝛾0 
Tu gavutolebT samTo samuSaoebis CaRrmavebis 

dros karieris ZiriTad ubanze da droebiT gve-

rdze, gveqneba: 
𝐻𝐻0

𝑌𝑌0
=
𝐻𝐻𝑏𝑏
𝑌𝑌𝑏𝑏

 

aqedan miviRebT damokidebulebas damuSavebis 

intensivobisa da karieris droebiT gverdsa da Zi-

riTadi zonis zomebs Soris. 

 
8. karieris mwarmoeblurobis daproeqteba 

8.1. kavSiri sasaqonlo produqciisa da 

sasargeblo wiaRiseulis raodenobasa da 

xarisxs Soris 

 

sasargeblo wiaRiseulis raodenoba da xarisxi 

erTi stadiidan meoreSi gadasvlisas icvleba sa-

eqspluatacio danakargebisa da gaRaribebis Sede-

gad. sasargeblo wiaRiseulis sabalanso maragebi-

dan sasaqonlo produqciaSi gadasvlisas raoden-

obisa da xarisxis cvalebadobis Sesafaseblad ga-

moiyeneba maCveneblebi: gaRaribeba, danakargebi, am-

oReba, sasargeblo komponentebis Semcveloba ma-

danSi. 

sawyisi madani xasiaTdeba masivSi sasargeblo 

komponentis (liTonis) SemcvelobiT 𝛼𝛼. sasarge-

blo komponentis Semcvelobam nedl madanSi 𝛼𝛼′ . 
Cveulebriv naklebia 𝛼𝛼 Semadgenlobaze, rac 

aixsneba gaRaribebiT, e. i. amoRebul madanSi fuWi 

qanis an Raribi madnebis SereviT gafxvierebis, 
144 

 



datvirTvis procesSi da teqnologiuri procesis 

sxva stadiaSi. 

gaRaribeba aris xarisxobrivi danakargebis 

maCvenebeli sasargeblo wiaRiseulis mopovebisas. 

igi ganisazRvreba formuliT: 

𝜌𝜌 =
𝑎𝑎 − 𝑎𝑎′

𝑎𝑎
 

an: 

𝜌𝜌 = 𝑎𝑎−𝑎𝑎′

𝑎𝑎
100, % 

sasargeblo wiaRiseulis danakargebi ganisa-

zRvreba formuliT: 

𝜂𝜂 = 1 − 𝐷𝐷𝑎𝑎′

𝛼𝛼
, 

an:  

𝜂𝜂 = 1 − 𝐷𝐷𝑎𝑎′

𝛼𝛼
100,  % 

sadac, 𝐷𝐷 aris balansuri maragebidan 𝑍𝑍 mopovebu-
li sasargeblo wiaRiseuli. 𝐷𝐷 da 𝑍𝑍-is mniSvnelo-

bebi gamoisaxeba kuburmetrebSi an tonebSi. 

mravalkomponentiani sasargeblo wiaRiseulis 

SemTxvevaSi danakargebisa da gaRaribebis saanga-

riSo formulebSi iTvaliswineben gamaRaribebeli 

madnebis an fuWi qanis moculobas da maTSi kom-

ponentebis Semcvelobas, komponentebis Rirebule-

bas maragebSi da mopovebul madanSi. sawarmos 

daproeqtebisas sasargeblo wiaRiseulis Semcve-

loba miiReba geologiur-saZiebo samuSaoebis mo-

nacemebis mixedviT, xolo danakargebi da gaRari-

beba _ geologiur sawarmoebis monacemebis mixed-

viT da saangariSo monacemebiT. gaRaribebis miRe-
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buli koeficienti ar unda aRematebodes zRvru-

lad dasaSveb mniSvnelobas, romelic ganisazRvre-

ba formuliT: 

𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚 = 𝑎𝑎−𝑎𝑎𝑚𝑚𝑚𝑚𝑚𝑚
𝑎𝑎−𝑎𝑎ფაქ.

∙ 100 % 

sadac: 𝑎𝑎 aris sasargeblo komponentis Semcve-
loba balansur maragebSi, %; 𝑎𝑎𝑚𝑚𝑚𝑚𝑚𝑚   _ sasargeblo 

wiaRiseulis bortuli Semcveloba aRebuli 

sabadosaTvis; 𝑎𝑎ფაქ. _ sasargeblo komponentis 

Semcveloba gamaRaribebel fuW qanebSi. 

danakargebisa da gaRaribebis maCveneblebi er-

TmaneTTan urTierTdakavSirebulia. rac ufro da-

balia gaRaribeba, miT ufro maRalia danakargebi 

da piriqiT. ekonomikuri Sedegi danakargebisa da 

gaRaribebis cvalebadobiT, rogorc wesi, araer-

Tgvarovania da damokidebulia sasargeblo wiaR-

iseulis Rirebulebaze da madnis sxeuleis geol-

ogiur agebulebaze. amitom proeqtSi miRebuli da-

nakargebisa da gaRaribebis dasabuTebisas aucil-

ebelia amocana gadawyvetili iqnes kompleqsurad 

da ganisazRvros maTi racionaluri done, romlis 

drosac miiRweva maqsimaluri ekonomikuri efeqti. 

sasargeblo wiaRiseulis danakargebis da gaRari-

bebis normirebisa da aRricxvis wesis maTi mopo-

vebisas reglamentirebulia dargobrivi instruq-

ciebiT da miTiTebebiT. danakargebis da gaRaribe-

bis racionaluri donis saangariSo kroteriumad 

miiReba mogeba, mosuli 1 t balansur maragebze. 

mogeba ganisazRvreba rogorc sxvaoba 1 t madni-

dan miRebuli Rirebulebebisa da sawarmoo xar-
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jebs Soris 1 t Camqrali maragebis mopovebaze, 

transportirebasada gadamuSavebaze. madnis Rire-

buleba aiReba madnis gadamuSavebis Sedegad miRe-

buli sasaqonlo produqciis sabiTumo fasis mi-

xedviT. danakargebis da gaRaribebis racionaluri 

donis gansasazRvrelad gamoiyeneba variantebis 

meTodi, analizuri da grafoanalizuri meTodebi. 

konkretul samTo-geologiur pirobebSi danakar-

gebi da gaRaribeba damokidebulia Semcveli qane-

bis, Raribi madnebis sisqeze da daqanebis kuTxeze, 

safexuris simaRleze amoRebis xerxsada sxva faq-

torebze. 

danakargebisa da gaRaribebis maCveneblebi axas-

iaTeben masividan sasargeblo komponentis amoReb-

as sasargeblo wiaRiseulis mopovebis dros. isini 

gamoiyeneba balansuri maragebis saWiro moculo-

bis saangariSod sasargeblo wiaRiseulis mopove-

bis mocemuli moculobebis da mosapovebeli sa-

sargeblo wiaRiseulisa da balansuri maragebis 

moculobis gansasazRvrelad. sasargeblo wiaRise-

ulis moculoba mocemuli balansuri maragebis 

SemTxvevaSi ganisazRvreba formuliT: 

𝐷𝐷 = 𝑍𝑍
𝑎𝑎
𝑎𝑎′

(1 − 𝜂𝜂) 

balansuri maragebis saWiro raodenoba mocemu-

li moculobis sasargeblo wiaRiseulis mosapove-

blad ganisazRvreba formuliT: 

𝑍𝑍 = 𝐷𝐷
𝛼𝛼
𝑎𝑎′
∙

1
(1 − 𝜂𝜂) 
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sasargeblo wiaRiseulis moculoba mocemuli 

balansuri maragebis, danakargebis da gaRaribebi-

sas iangariSeba formuliT: 

𝐷𝐷 = 𝑍𝑍
1 − 𝜂𝜂
1 − 𝜌𝜌

 

mopovebuli nedli madnis moculoba warmoad-

gens sawyis monacems karieris mwarmoeblurobis 

saangariSod, sasaqonlo produqciis gamosavlis 

gansasazRvrelad da teqnikur-ekonomikuri maCve-

neblebis saangariSod. 

koncentratis gamosavali mopovebuli nedli 

madnidan: 

𝛾𝛾კ =
𝑎𝑎′

𝛽𝛽
𝜀𝜀კ 

sadac, 𝜀𝜀კ - nedli madnidan koncenratSi amoRe-

buli sasargeblo komponenti, erTeulis nawili; 𝛽𝛽 
– sasargeblo komponentis Semadgenloba konce-

ntratSi, %. 

nedli madnis xarji 1 t koncentratis sawarmo-

eblad: 

𝑞𝑞მ.კ = 𝛽𝛽
𝑎𝑎′ 𝜖𝜖კ

, 

sasaqonlo produqtis (liTonis) gamosavali 

koncentratidan: 

𝛾𝛾ლ =
𝛽𝛽𝛽𝛽ლ
𝛿𝛿
, 

sadac: 𝜖𝜖კ aris sasargeblo komponentis koncentra-
tidan amoReba (amokrefa) erTeulis nawili; 𝛿𝛿 – 
sasargeblo komponentis Semcveloba sasaqonlo 

148 
 



produqciaSi. saasqonlo produqciis gamosavali 

nedli madnidan: 

𝛾𝛾 =
𝑎𝑎′

𝛿𝛿
𝜀𝜀კ𝜀𝜀ლ 

nedli madnis xarji 1 t sasaqonlo produqciis 

(liTonis) sawarmoeblad: 

𝑞𝑞მ.ლ. = 𝛿𝛿
𝑎𝑎′ 𝜀𝜀კ𝜀𝜀ლ

, 

balansuri maragebis xarji 1 t koncentratis 

sawarmoeblad: 

𝑍𝑍 = 𝛽𝛽
𝑎𝑎(1−𝜂𝜂)𝜀𝜀კ

, 

balansuri maragebis xarji 1 t liTonis sawarmo-

eblad:       

 𝑍𝑍 = 𝛿𝛿
𝑎𝑎(1−𝜂𝜂)𝜀𝜀კ𝜀𝜀ლ

, 

sasargeblo wiaRiseulis wliuri moculoba 

koncentratis mocemuli moculobis N misaRebad 

ganisazRvreba formuliT: 

𝐷𝐷მ = 𝑁𝑁
𝛽𝛽
𝑎𝑎′𝜀𝜀კ

 

 
8.2. karieris mwarmoeblurobis SemzRudavi 

faqtorebi 

 

ZiriTad faqtorebs, romlebic zRudavs karier-

is mwarmoeblurobas rogorc sasargeblo wiaRise-

ulze, aseve gadaxsnaze warmoadgens satransporto 

komunikaciebis gazidvunarianoba, samTo samuSaoeb-

is intensivoba, eqskavatorebis ricxvi da mwarmo-

ebluroba. 
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satransporto komunikaciebis gazidvunarianoba 

zRudavs karieridan amotanili samTo masisa da 

sasargeblo wiaRiseulis moculobas. karieris 

wliuri mwarmoebluroba samTo masaze, satran-

sporto komunikaciebis gazidvis unarisagan gamom-

dinare, ganisazRvreba formuliT: 

Пს.მ. = 𝑁𝑁ტ𝑚𝑚, m3 

sadac: 𝑁𝑁ტ aris karieridan tvirTsatransporto 

nakadebis ricxvi; 𝑚𝑚 - tvirTsatransporto nakadis 

wliuri mwarmoebluroba (gazidvunarianoba) m. 

karieridan tvirTsatransporto gamosavlebis 

ricxvi Cveulebriv izRudeba maTi urTierTganla-

gebis pirobebiT, xolo tvirTsatransporto gamo-

sasvlelis mwarmoebluroba ganisazRvreba misi 

konstruqciiTa da parametrebiT. 

rkinigzis transportis dros kapitaluri tran-

Seebis da rkinigzis sadgurebis raodenoba saSua-

lo simZlavris karierze, rogorc wesi, erTze me-

ti ar aris, mZlavr karierze – ara umetes orisa. 

Tanamedrove karierebze erTgziani tranSeebisa da 

martivi gasasvlelebis, orgziani tranSeebisa da 

rTuli Casasvlelebis da karieris rkinigzis 

sadgurebis cvluri gamtarunarianoba Sesabamisad 

Seadgens 15-20, 50-60 da 200-250 wyvil matarebels. 

Semadgenlobis mocemuli masisas 𝑛𝑛𝑛𝑛 (𝑛𝑛 – Semadge-
nlobaSi mocemuli vagonebis raodenoba;  𝑞𝑞 – vago-
nis tvirTmzidaoba) da cnobili gamtarunarianobi-

sas tvirTsatransporto nakadis cvluri gazidvu-

narianoba iqneba: 
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𝑀𝑀ცვ = 𝑁𝑁
𝑓𝑓
𝑛𝑛𝑛𝑛, t, 

sadac: 𝑓𝑓=1,2÷1,25 – gamtarunarianobis rezervis 

koeficientia. 

saavtomobilo transportis dros tvirTsatra-

nsporto nakadebis ricxvi zeda horizontebze 

karieris mSeneblobisas SeiZleba iyos didi, ma-

gram qveda horizontebisaTvis (30-40 m siRrmidan) 

igi Seadgens ara umetes 2-3. saavtomobilo Casa-

svlelis an tranSeis gamtarunarianoba orzoli-

ani moZraobisa da Cveulebriv klimatur pirobebSi 

Seadgens 200-250 wyvil TviTsaclel avtomanqanas 

saaTSi. karieris avtogzebis gamtarunarianobas 

zRudavs moZraobis usafrTxoebis pirobebi da 

ganisazRvreba formuliT: 

𝑁𝑁 = 1000𝜗𝜗ა𝑛𝑛ზ
𝐿𝐿უს

𝐾𝐾უთ, 

sadac: 𝑁𝑁 aris manqanebis raodenoba, romelic 

gadis drois erTeulSi erTi mimarTulebiT; 𝜗𝜗ა - 
manqanebis moZraobis siCqare km/sT; 𝑛𝑛ზ - samoZrao 
zolebis raodenoba erTi mimarTulebiT; 𝐾𝐾უთ - ko-

eficienti, romelic iTvaliswinebs avtomanqanebis 

safexuris gzebidan mTavar gzaze amosvlis uTa-

nxmoebas; 𝐿𝐿უს - minimaluri usafrTxo manZili mo-

Zrav manqanebs Soris, m. 

uTanabrobis koeficienti cvalebadobs 0,53-0,75 

farglebSi da damokidebulia erT tranSeaze mo-

muSave eqskavatorebis raodenobaze (2-0,75; 5-0,6; 15-

0,53). 
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 𝐿𝐿უს sidide damokidebulia xilvadobis manZi-
lze, dasamuxruWebel gzaze da moZraobis siCqare-

ze. saSualo pirobebisaTvis 𝐿𝐿უს =50-60 m. 

samTo samuSaoebis ganviTarebis intensivoba ci-

cabo da daxril sabadoebze xasiaTdeba samTo sa-

muSaoebis CaRrmavebis siCqariT, xolo damrec da 

horizontalur budobebze – samuSaoebis frontis 

winwawevis siCqariT. 

karieris wliuri mwarmoebluroba sasargeblo 

wiaRiseulze samTo samuSaoebis ganviTarebis 

intensivobis mixedviT daaxloebiT ganisazRvreba 

formuliT: 

𝐴𝐴მ𝑖𝑖 = ℎ𝑖𝑖𝑆𝑆𝑖𝑖
(1−𝜂𝜂)
(1−𝑝𝑝), m

3, 

sadac, ℎ𝑖𝑖 aris samTo samuSaoebis CaRrmavebis 

siCqare karieris muSaobis 𝑖𝑖 periodSi; 𝑆𝑆𝑖𝑖 – sasa-
rgeblo wiaRiseulis farTobi samuSao zonis sa-

zRvrebSi 𝑖𝑖 periodSi. 
daproeqtebisas samTo samuSaoebis CaRrmavebis 

maqsimaluri siCqares gansazRvraven angariSiT an 

iReben praqtikul monacemebis mixedviT, koreqti-

rebiT mis SesaZlo gazrdaze SemdgomSi teqnikuri 

progresis gavlenis gamo. 

karieris CaRrmavebis siCqare damokidebulia 

samuSaoebis frontis winwawevis siCqareze da unda 

akmayofilebdes pirobas: 

ℎ ≤
𝜗𝜗

𝑐𝑐𝑐𝑐𝑐𝑐𝛾𝛾ს.გ + 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
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sadac: 𝜗𝜗 aris samuSaoebis frontis winwawevis 

siCqare; 𝛾𝛾ს.გ _ samuSao gverdis daxris kuTxe; 𝑎𝑎 _ 
CaRrmavebis mimarTulebis kuTxe. 

karieris samuSaoebis frontis da CaRrmavebis 

siCqare SeiZleba gazrdil iqnes safexurze eqska-

vatorebis ricxvis da maTi simZlavris gazrdiT. 

horizontaluri da damreci sabadoebisaTvis 

karieris wliuri mwarmoebluroba sasargeblo 

wiaRiseulze ganisazRvreba formuliT: 

𝐴𝐴ს.წ. = 𝜗𝜗ს.წ.𝑚𝑚𝐿𝐿მ𝛾𝛾ს.წ.
(1−𝜂𝜂)
(1−𝑝𝑝), t, 

sadac: 𝜗𝜗ს.წ. aris samuSao frontis wliuri 

winwaweva sasargeblo wiaRiseulSi, m; 𝑚𝑚 – sasa-
rgeblo wiaRiseulis sisqe, m; 𝐿𝐿მ _ mopovebis samu-
Saoebis frontis sigrZe; 𝛾𝛾ს.წ. _ sasargeblo wiaRi-
seulis simkvrive t/m3. 

mopovebis samuSaoebis frontis winwawevis 

siCqare ar SeiZleba aRematebodes gadaxsnis samu-

Saoebis frontis winwawevis siCqares. damuSavebis 

utransporto sistemis dros daculi unda iqnes 

piroba 𝜗𝜗ს.წ. = 𝜗𝜗გად.  

xolo gadaxsnis samuSaoebis frontis winwawe-
vis wliuri siCqare: 

𝜗𝜗გად. =
Пექ

𝐻𝐻გად𝐿𝐿გად
 , m, 

sadac: Пექ aris gadaxsnaze momuSave eqskavatoris 

mwarmoebluriba; 𝐻𝐻გად - gadasaxsneli safexuris 

simaRle; 𝐿𝐿გად - gadaxsnis samuSaoebis frontis 

sigrZe, m. 
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damuSavebis transportuli sistemis dros 

gadaxsnis samuSaoebis frontis winwawevis wliuri 

siCqare:  

𝜗𝜗გად. =
Пექ

𝐻𝐻გად𝑙𝑙ბ
, m, 

sadac: 𝑙𝑙ბ aris eqskavatoris blokis sigrZe, m; 

mopovebaze momuSave eqskavatorebis ricxvi, 

romelic warmoadgens karieris mwarmoeblurobis 

SemzRudav faqtors, damokidebulia karieris 

samuSao zonaze. eqspluataciis periodSi gamoyo-

fen gadaxsnis da mopovebis samuSao zonebs 

karieris samuSao zonis zomebi. 𝑆𝑆ს.ზ. meryeobs 

farTo zRvrebSi. mopovebis samuSao zona cicabo 

da daxrili sabadoebis damuSavebisas ZiriTadad 

emTxveva budobis farTobs. eqskavatoris samuSao 

zona daaxloebiT tolia: 

𝑆𝑆ექ = 𝜔𝜔მ.ბ𝑙𝑙ბ, m2 
sadac: 𝜔𝜔მ.ბ aris  samuSao baqnis sigane, m; 𝑙𝑙ბ - 
eqskavatoris blokis sigane, m; 

eqskavatoris raodenoba karieris samuSao 

zonaSi: 

𝑁𝑁ექ =
𝑆𝑆ს.ზ.

𝑆𝑆ექ
𝐾𝐾 

sadac: 𝐾𝐾=0,6-0,7 aris samuSao zonis gamoyenebis 

koeficienti, romelic iTvaliswinebs samuSao 

frontis rezervs, safexurebis daferdebas da sa-

sargeblo wiaRiseulis gadaxsnili maragebis fa-

rTobs. 
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mompovebeli eqskavatorebis ricxvi miiReba mo-

povebis samuSaoebis frontis sigrZisagan damoki-

debulebiT, romelic tolia mopovebis safexure-

bis frontis jamisa. mopovebis safexurebis ricxvi 

damokidebulia samTo samuSaoebis ganviTarebis 

sqemaze. samuSaoebis sqemis grZivi ganlagebis da 

sasargeblo wiaRiseulis ganlagebis ucvleli 

elementebis SemTxvevaSi samuSao safexurebis ric-

xvi: 

𝑁𝑁სამ.საფ = 𝑚𝑚ჰ
Шს.გ

, 

sadac: 𝑚𝑚ჰ aris budobis horizontaluri sisqe, m; 

eqskavatoris raodenoba safexurze: 

𝑚𝑚 =
𝐿𝐿საფ
𝑙𝑙ბ

, 

sadac: 𝐿𝐿საფ aris safexuris sigrZe; m; 𝑙𝑙ბ - eqska-
vatoris blokis sigrZe (rkinigzis transportis 

dros 𝑙𝑙გ = 500 − 700 m, avtotransportis dros 

𝑙𝑙გ = 250 − 400). 
matareblebis Secvlis pirobebidan gamomdina-

re, rkinigzis transportis dros safexurze gana-

lageben ara umetes sami eqskavatorisa, xolo sa-

avtomobilo transportis dros 3-4 eqskavatorisa. 

karieris mwarmoebloba izRudeba agreTve iseTi 

faqtorebiT, rogoricaa kapitaluri xarjebi kari-

eris mSeneblobaze, moTxovnileba sasargeblo wi-

aRiseulze, moTxovnileba miwis nakveTze, maT Ri-

rebulebasa da gamoyofis SesaZleblobaze da 

sxva. moTxovna sasargeblo wiaRiseulze iZleva 
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direqtiulad an miiReba raionis ganviTarebis geg-

mis Sesabamisad. 
 

8.3. karierze muSaobis kalendaruli reJimi 

 

karierebze samTo samuSaoebis Sromatevadoba 

da xarjebi maT warmoebaze gansxvavebul klima-

tur pirobebSi (haeris dabali da Zalian maRali 

temperatura, nisli, Tovlis namqeri da a.S.) Cve-

ulebriv izrdeba. amitom rig SemTxvevaSi samTo 

samuSaoebi karierze mizanSewonilia warmoebdes 

sezonurad. magram samTo satransporto mowyobi-

lobebis mocdena (gansakuTrebiT mZlavri mowyobi-

lobebis) iwvevs mniSvnelovan zarals. amitom ka-

rieris daproeqtebisas didi mniSvneloba eniWeba 

muSaobis optimaluri kalendaruli reJimis SerCe-

vas, romlis drosac uzrunvelyofilia samTo-sat-

ransporto mowyobilobebis racionaluri gamoye-

neba, maqsimaluri Sromis nayofiereba da minima-

luri xarjebi sasaqonlo produqciis sawarmoeb-

lad. 

teqnologiuri proeqtirebis normebiT rkinis 

madnis karierebisaTvis rekomendebulia muSaobis 

Semdegi kalendaruli reJimi: 

uwyveti samuSao kvira, dRe-RameSi sami rvasaaT-

iani samuSao cvliT. karierebisaTvis wliuri 

mwarmoeblurobiT samTo masaze 125 mln t-ze meti;  
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eqvsdRiani samuSao kvira, dRe-RameSi ori an sa-

mi samuSao cvliT. karierebisaTvis wliuri mwar-

moeblurobiT 1-1,5-dan 2,5 mln. t-mde; 

xuTdRiani samuSao kvira, dRe-RameSi ori samu-

Sao cvliT – karierebisaTvis wliuri mwarmoeb-

lurobiT 1-1,5 mln. t-mde. 

gadaxsnis samuSaoebis reJimi SeiZleba gansxvav-

debodes mopovebis samuSaoebis reJimisagan. kari-

eris gadaxsnaze sezonuri muSaobisas rekomende-

bulia miRebuli iqnas uwyveti samuSao kvira dRe-

RameSi sami rvasaaTiani samuSao cvliT. 

feradi metalurgiis karierebze wliuri mwar-

moeblurobiT samTo masaze 5 mln. m-ze meti reko-

mendebulia uwyveti samuSao kvira, dRe-RameSi sami 

rvasaaTiani samuSao cvliT, xolo 5 mln. m-mde 

wliuri mwarmoeblurobisas xuTdRiani samuSao 

kvira, dRe-RameSi sami an ori samuSao cvliT. 

samuSao dReTa ricxvi weliwadSi dgindeba mu-

Saobis reJimisa da raionebis mixedviT. magaliTad, 

samxreTis raionebisaTvis Savi metalurgiis kari-

erebze 7 dRiani samuSao kviris dros igi Sead-

gens 335 dRes, eqvsdRiani kvirisaTvis 305 dRes, 

xolo xuTdRiani kvirisaTvis 254 dRes. feradi me-

talurgiis karierebze – SviddRiani kvirisaTvis 

350 dRe/ mopovebaze 340 dRe/, xuTdRiani kvirisaT-

vis 259 dRe. 

saSen masalaTa karierebze miiReba xuTdRiani 

samuSao kvira 260 samuSao dRiT da ori an sami 

rvasaaTiani samuSao cvla. 
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naxSiris da sxva dargis karierebisaTvis muSa-

obis reJimi ganisazRvreba Sesabamisi teqnologiu-

ri proeqtirebis normebis mixedviT. 

 
8.4. karieris mwarmoeblurobis gansazRvra 

sasargeblo wiaRiseulsa da gadaxsnaze 

 

karieris sasargeblo wiaRiseulze mwarmoeblu-

robis dasasabuTeblad saWiroa Sesrulebul iqnes 

rogorc teqnikuri, ise ekonomikuri maCveneblebis 

analizi. 

sabados damuSavebis mizans warmoadgens sasar-

geblo wiaRiseulis mopoveba dadgenili moculo-

biT maqsimaluri efeqtis miRweviT. amitom karier-

is mwarmoebluroba sasargeblo wiaRiseulze un-

da iyos optimaluri. radganac Ria wesiT damuSa-

vebisas, rogorc wesi, xarjebis didi nawili mo-

dis gadaxsnis samuSaoebze, karieris mwarmoeblu-

roba optimaluri unda iyos ara marto sasargeb-

lo wiaRiseulze, aramed gadaxsnazedac. karieris 

mwarmoebloba gadaxsnaze: 

Пგად = Пს.წ𝐾𝐾მიმ, m3, 
sadac: Пს.წ aris karieris mwarmoebluroba sasarge-

blo wiaRiseulze; 𝐾𝐾მიმ _ gadaxsnis mimdinare ko-
eficienti, m3/t. 

Пს.მ. = Пს.წ
1
𝛾𝛾

+ Пგად. = Пს.წ �
1
𝛾𝛾

+ 𝐾𝐾მიმ�, m3, 

sadac: 𝛾𝛾 aris sasargeblo wiaRiseulis simkvrive, 

t/m3 
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saWiro sizustisagan damokidebulebiT miiReba 

karieris mwarmoeblurobis gamartivebuli da de-

taluri angariSis meTodebi. 

karieris mwarmoeblrobis miaxloebiTi gansaz-

Rvris gamartivebuli meTodi 

sawyis monacemebs cicabo da daxrili budobe-

bisaTvis Seadgens: budobis saSualo horizonta-

luri farTobi, budobis horizontaluri sisqe da 

misi sigane ganvrcobiT, budobis daxris kuTxe, ka-

rieris CaRrmavebis siCqare, samuSaoebis frontis 

maqsimaluri SesaZlo wliuri winwaweva, karieris 

samuSao gverdis daxris kuTxe, gadaxsnis saSua-

lo koeficienti transportis saxe, tvirTnakade-

bis ricxvi da simZlavre, balansuri maragebi, da-

nakargebi, gaRaribeba, mompovebeli eqskavatoris 

tipi. 

mwarmoeblurobis gansazRvra xdeba Semdegi Ta-

namimdevrobiT: 

1. adgenen SemzRudvel faqtorebs da gansaz-

Rvraven maqsimalurad SesaZlo mwarmoeblu-

robas samTo samuSaoebis ganviTarebis inten-

sivobis, tvirTsatransporto nakadebis ga-

zidvunarianobis, mompovebeli eqskavatore-

bis ricxvsa da mwarmoeblurobis mixedviT; 

2. gansazRvraven karieris normatiul mwarmoeb-

lurobas da arsebobis vadas normatiulad 

miiReba iseTi mwarmoebluroba romlis dro-

sac karieris arsebobis vada daaxloebiT Se-

esabameba ZiriTadi Senobebisa da nagebobebis 
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fizikur da moralur cveTis vadas. karieris 

normatiuli mwarmoebluroba:  

П =
𝑍𝑍
𝑇𝑇
 

sadac: 𝑍𝑍 aris sabados maragebi, romelic amoiReba 

damuSavebisas (samrewvelo maragebi); 𝑇𝑇 – karieris 
arsebobis vada. 

teqnologiuri proeqtirebis normebiT samTo 

warmoebis calkeuli dargebisaTvis rekomendebu-

lia karieris mwarmoeblurobis da arsebobis far-

doba. 

3. maqsimaluri da normatiuli mwarmoebluro-

bis SepirospirebiT, miiReben karieris mwar-

moeblurobas sasargeblo wiaRiseulze. 

4. gansazRvraven karieris saorientacio mwar-

moeblurobas gadaxsnaze formuliT:  

Пგად. = Пს.წ.𝐾𝐾საშ𝐾𝐾უთ 

sadac: Пს.წ. aris karieris mwarmoebluroba 

sasargeblo wiaRiseulze; 𝐾𝐾საშ _ gadaxsnis saSu-
alo koeficienti; 𝐾𝐾უთ=1,1÷1,3 _ wlebis mixedviT 

gadaxsnis ganawilebis uTanabrobis koeficienti. 

ufro zustad karieris mwarmoeblurobis ga-

daxsnaze ganisazRvreba kalendaruli gegmebis mi-

xedviT, damuSavebis calkeuli periodisaTvis. 

5. adgenen gasaSveb sawarmoo simZlavris mniS-

vnelobas da sruli sawarmoo simZlavris 

aTvisebis vadas, romlebic agreTve regla-

mentirebulia normativebiT; 
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6. adgenen karieris uzrunvelyofas sasargeb-

lo wiaRiseulis amosaRebad gamzadebuli 

maragebiT, romlebic gamoiTvleba TveebSi 

aRebuli momentisaTvis miRebuli mwarmoeb-

lurobisaTvis. karierebis amosaRebad gamza-

debuli maragebiT uzrunvelyofa ganisaz-

Rvreba saTanado normativebis mixedviT; 

7. miiReben karieris muSaobis kalendarul re-

Jims da gansazRvraven karieris saSualo 

Tviur, dRe-Ramur da cvlur mwarmoebluro-

bas sasargeblo wiaRiseulsa da gadaxsnaze. 

 

8.5. samTo samuSaoebis kalendaruli gegma 

 

samTo samuSaoebis kalendaruli gegma es aris 

ZiriTadi saxis samuSaoebis (gadaxsnis, mopovebis, 

mosamzadebeli) ganawileba wlebis da horizonte-

bis mixedviT. amitom kalendaruli gegma aris do-

kumenti, romlis safuZvelzec xdeba samTo samuSa-

oebi karierze da fasdeba maTi Sesrulebis siswo-

re. mTavar direqtiul dokuments samTo samuSaoeb-

is warmoebisaTvis warmoadgens wliuri kalenda-

ruli gegma, romelic dgeba damtkicebuli xuT-

wliani gegmis safuZvelze. wliuri kalendaruli 

gegmis safuZvelze dgeba yovelTviuri sakvirao 

dRe-Ramuri da cvluri gegmebi, romlebic warmo-

adgenen optimalur dagegmvis dokumentebs. mimdi-

nare wlis gegmebs, romlebic dgeba moqmed sawar-

moebSi, amosaval bazas warmoadgens karieris pro-

eqtSi damuSavebuli samTo samuSaoebis gegma. 
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proeqtis kalendaruli gegma Seicavs samTo 

samuSaoebis ganviTarebas eqspluataciis pirvel 

periodSi, xangrZlivobiT 7-15 weli. ufro deta-

lurad igi dgeba rigiT 5 welze. kalendaruli 

gegma warmodgeba cxrilebis, naxazebis da misi 

ganmartebiTi baraTebis saxiT (nax. 8.1. da 8.2.) 

cxrilebSi da naxazebze naCvenebi unda iqnes ga-

daxsnis, mopovebis, mosamzadebeli samuSaoebis mo-

culobebi (maT Soris fxvier da kldovan qanebSi 

horizontebsa da maTi Sesrulebis drois Cvene-

biT) samTo samuSaoebis kalendaruli gegmis naxa-

zebi Seicaven samTo samuSaoebis  sahorizonto da 

SeTavsebul gegmebs, samuSaoebis yovelwliur geg-

mebs (5-7 wlisaTvis) gegmebs samTo samuSaoebis 

saproeqto mdgomareobiT yoveli xuTi wlis Sem-

deg da sxva. garda amisa, Tan erTvis ganivi da 

grZivi kveTebi, romlebzec naCvenebia baqnebisa da 

safexurebis yovelwliuri da xuTwliani konture-

bi. 

 
nax. 8.1. karierze samTo samuSaoebis mdgomareoba wle-

bis mixedviT damreci sabados damuSavebisas 
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nax. 8.2. karierze samTo samuSaoebis mdgomareoba wle-

bis mixedviT cicabo sabados damuSavebisas 

 

samTo samuSaoebis kalendaruli gegma unda pa-

suxobdes Semdeg moTxovnebs: 

1. uzrunvelyos mdgradi muSaoba sasargeblo wi-

aRiseulis mopovebaze mTlianad da sortebis 

mixedviT mocemuli xarisxis mixedviT. 

2. uzrunvelyos axali horizontebis da amosaR-

ebad gamzadebuli maragebis Tavisdroze momza-

deba, samuSao baqanebis saWiro siganis, karier-

is samuSao gverdis daxris kuTxis da CaRrma-

vebis mimarTulebis SenarCunebiT. amave dros 

moTxovnebi satransporto mowyobilobaze 

mkveTrad ar unda icvlebodes wlebisa da 

kvartalebis mixedviT. 

3. iTvaliswinebdes mwarmoeblurobis gazrdisa 

da rezervebis gamoyenebis SesaZleblobebs. 

4. saproeqto kalendaruli gegma unda iTvaliswi-

nebdes sawyisi monacemebis cdomilebebs, mow-

yobilobebis tipebs da sasaqonlo produqciis 
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xarisxis SesaZlo cvlilebebs da ar unda iy-

os zedmetad mkacri. 

kalendaruli gegmis Sesadgenad saWiroa Sem-

degi sawyisi masalebi: 

1. samTo geometriuli analizis cxrilebi da 

grafikebi samTo samuSaoebis ganviTarebis 

miRebuli mimarTulebisaTvis, romlebSic 

naCvenebia sasargeblo wiaRiseulisa da ga-

daxsnis moculobebis ganawileba horizon-

tebisa da sabados gamomuSavebis etapebis 

mixedviT; 

2. karieris horizontebis gegmebi maTze samu-

Sao frontis xazebis dataniT; 

3. karieridan sxvadasxva sortis madnebis ga-

motanis gegma wlis, Tvis, kviris, dRe-Ramis 

ganmavlobaSi. 

4. monacemebi ZiriTadi samTo satransporto 

mowyobilobebis mwarmoeblurobaze. 

 

8.6. samTogeometriuli analizis grafikis 

kalendarul grafikSi transformacia 

 

gadaxsnis samuSaoebis kalendaruli gegma SeiZ-

leba miRebul iqnes samTo samuSaoebis reJimis 

grafikis gardaqmnis (transformaciis) gziT. amis-

aTvis karieris cnobili (mocemuli) mwarmo-

eblurobis Пს.წ mixedviT ganisazRvreba 𝑖𝑖  Sris 

gamomuSavebis vada sasargeblo wiaRiseulis 

maragebiT: 
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𝑡𝑡𝑖𝑖 = 𝑄𝑄𝑖𝑖
Пს.წ

. 

Sris gamomuSavebis drodan da masSi gadaxsnis 

moculobidan gamomdinare gansazRvraven karieris  

wliur mwarmoeblurobas gadaxsnaze Sris gamomu-

Savebis vadis ganmavlobaSi: 

Пგად. = 𝑉𝑉𝑖𝑖
𝑡𝑡𝑖𝑖
. 

 an:       

Пგად. = 𝐾𝐾შრ 

sadac: 𝐾𝐾შრ aris gadaxsnis saSualo (mimdinare) 

koeficienti: 

𝐾𝐾შრ = 𝑉𝑉𝑖𝑖
𝑄𝑄𝑖𝑖
. 

gamoTvlis Sedegebs gamosaxaven cxrilebisa da 

grafikebis saxiT. 

8.3. naxazze ix. samTo samuSaoebis reJimis gra-

fiki, romelzec  abcisaTa RerZze  naCvenebia Sris 

siRrme karieris zedapiridan, xolo ordinatTa 

RerZze – gadaxsnis da sasargeblo wiaRiseulis 

moculobebi. cxrilSi romelic moTavsebulia 

grafikis qvemoT, naCvenebia sasargeblo wiaRise-

ulis  maragebi da gadaxsnis moculoba yvela 

SrisaTvis. es monacemebi miRebulia adre Sesru-

lebuli samTo-geometriuli analizis Sedegad. ma-

galiTad, 40 m da 50 m horizontebs Soris SreSi 

sasargeblo wiaRiseulis maragi  Seadgens  1500  

aT.  m,  xolo  gadaxsnis  
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nax. 8.3.samTo samuSaoebis reJimis grafiki (a) da gadaxsnis 

(1) da mopovebis (2) samuSaoebis moculobebis kalendaruli 
gegma (b). 

 

moculoba 5500 aT. m karieris  wliuri mwarmoeb-

lurobisas madanze 750 aT. m. Sris gamomuSavebis 

vada Seadgens 2 wels, xolo karieris mwarmoeb-

luroba gadaxsnaze am periodSi unda iyos 2,75 

mln. m. 

am monacemebis safuZvelze agebulia kalenda-

ruli grafiki naxazi 8,3 b/. cxrilis zeda naxazze 

naCvenebia damuSavebis kalendaruli wlebi, xolo 

qvemoT drois igive masStabSi datanilia TiToeu-

li Sris gamomuSavebis xangrZlivoba. am cxrilis 

zeda xazi warmoadgens agreTve kalendaruli gra-

fikis abscisas. kalendaruli grafikebi gamoiyen-

ebian rogorc sawyisi monacemebi karierze gadax-

snis wliuri moculobis dasasabuTeblad. 
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transportuli sistemis dros Rrma karierebSi 

sasargeblo wiaRseulis mopovebis mocemuli ka-

lendaruli grafikiT SeiZleba iyos gadaxsnis sa-

muSaobis kalendaruli grafikis ramodenime vari-

anti. am SemTxvevaSi wamoiWreba gadaxsnis samuSao-

ebis kalendaruli grafikis optimaluri varian-

tis SerCevis an misi regulirebis aucilebloba. 

gadaxsnis samuSaoebis kalendaruli grafikebis 

ekonomikuri Sefaseba xorcieldeba variantebis me-

TodiT dayvanili xarjebis (xangrZlivi periodis-

aTvis) sididis mixedviT. 

 

9. gaxsnisa da generaluri gegmis daproeqteba 

9.1. gaxsnis daproeqteba 

 

gaxnis xerxi imyofeba rTul urTierTkavSirSi 

damuSavebis sistemasTan da zedapiruli nagebobe-

bis ganlagebasTan. gaxsnis xerxi damokidebulia 

transportis saxeze, sabados ganlagebis pirobeb-

ze da gansazRvravs samTo samuSaoebis reJims da 

maT ekonomikur efeqturobas. amitom gaxsnis pro-

eqtireba warmoadgens rTul mravalvariant kom-

pleqsur teqnikur-ekonomikur amocanas, romelSic 

mravali ganmsazRvreli faqtori ar eqvemdebareba 

raodenobriv Sefasebas. amocana wydeba teqnikurad 

SesaZlo variantebis raodenobrivi da xarisxobri-

vi Sefasebis gziT. winaswar saerTo kompleqsuri 

amocanebidan gamoiyofa da wydeba rigi kerZo am-

ocanisa. gaxsnis daproeqtebisaTvis saWiroa Semde-

gi sawyisi monacemebi: 
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• adgilmdebareobis topografiuli gegma 

masStabSi 1:2000 da 1:5000; 

• geologiuri profilebi karieris dadgenili 

saboloo, saSualedo da perspeqtiuli kon-

turebiT; 

• miRebuli transportis parametrebi; 

• samTo samuSaoebis ganviTarebis miRebuli 

mimarTuleba da intensivoba; 

• damuSavebis sistemebis elementebis miRebu-

li parametrebi (safexuris simaRle, samuSao 

baqnis sigane). 

amocana rTuldeba misi dinamikuri xasiaTis ga-

mo (gaxsnis sistema viTardeba damuSavebis mTeli 

periodis ganmavlobaSi da Cveulebriv ganicdis 

araerTgvarovan rekonstruqcias). daproeqtebisas 

amocanebi wydeba Semdegi TanamimdevrobiT: 

I. ganivi da grZivi profilebis safuZvelze dgeba 

karieris gegma saboloo an saSualo da per-

speqtiul konturebSi. gegmaze daitaneba hori-

zontebis izoxazebi da adgilmdebareobis re-

liefi (nax. 9.1.); 

168 
 



 
nax. 9.1. karieris gegma izoxazebSi 

 

II. ganisazRvreba samTo samuSaoebis ganviTarebis 

racionaluri mimarTuleba da dgeba saSuale-

do gegma, romlebic axasiaTebs samTo samuSao-

ebis mdgomareobas maTi ganviTarebis mixedviT 

(maT Soris fiqsirebuli etapebisa da siRrme-

ebisaTvis, romlis drosac SesaZlo an gaTva-

liswinebulia rekonstruqcia an transportis 

axal saxeze gadasvla). 

III. dgindeba sanayaroebisa da ZiriTadi zedapiru-

li nagebobebisa da trasis karieriSi Sesvlis 

adgilmdebareoba. 

IV. ganisazRvreba trasis parametrebi: qanobi, mo-

saxvevebis radiusi, mierTebis forma, tranSeis 

sigrZe, mierTebis baqnebis sigrZe, Casasvlele-

bis elementaruli ubnebis sigrZe. 
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V. dgindeba trasis forma, misi stacionaluroba 

da ganlagebis sazRvrebi karieris velis saz-

RvrebSi. 

VI. xdeba winaswari trasireba saboloo an per-

speqtiuli konturebisaTvis (nax. 9.2.) da ramo-

denime saSualedo konturisaTvis (maT Soris 

samTo samuSaoebis ganviTarebis sawyisi peri-

odisaTvis). 

Tu ganixileba gaxsnis ramdenime varianti, ma-

Sin miTiTebuli ageba xdeba TiToeul maTganisaT-

vis. Semdeg ganisazRvreba satransporto samuSao-

ebis obieqtebi, aigeba gadaxsnis da mopovebis sa-

muSaoebis kalendaruli gegmebi da gaiTvleba maC-

veneblebi, romlebic aucilebelia variantebis 

teqnikur-ekonomikuri SedarebisaTvis.  SerCeuli 

gaxsnis xerxisaTvis. 

 
nax. 9.2.karieris Casasvleli trasis gegma: a. Casasvle-

lis daxrili ubani; 2. mierTebis baqani 

 

170 
 



warmoebs tranSeis detaluri trasireba da 

karieris gegmebis ageba misi eqspluataciaSi Caba-

rebis momentisaTvis eqspluataciis Semdgomi I-li 

da me-2 wlebisaTvis, agreTve saboloo da saSual-

edo konturebSi gamomuSavebis bolosaTvis. 

 

9.2. gengegmis daproeqteba 

 

karieris generaluri gegma ewodeba zedapiris 

reliefs, samTo gvirabebis, samrewvelo Senobebis, 

nagebobebis, satransporto da energetikuli qse-

lebis grafikul masStabur gamosaxulebas samTo 

samuSaoebisa da sacxovrebeli masivebis obieqte-

bis raionSi. zogjer mas uwodeben karieris situ-

aciur gegmas. igi gamoisaxeba 1:5000, 1:10000, 1:25000 

masStabebSi generaluri gegmis proeqtis Semadgen-

lobaSi Sedis ganmartebiTi baraTi, romelSic mo-

cemulia raionis samSeneblo moednis gasaSvebi 

kompleqsebisa da mSeneblobis rigis daxasiaTeba 

moyvanilia miwis samuSaoebis moculoba arsebuli, 

sarekonstruqcio, asaSenebeli da asaRebi obieqte-

bis Semadgenloba da adgilmdebareoba. Senobebisa 

da nagebobebis topografiul safuZvelze geodez-

iuri mibma. samuSao naxazebis damuSavebisas gene-

raluri gegma detalizdeba. 

generaluri gegmis ZiriTad obieqtebs warmoad-

genen karierebi, Waurebi, fuWi qanebisa da Raribi 

madnebis sanayaroebi, samdidrebeli fabrikebi, 

sawyobebi da bunkerebi, samdidrebeli fabrikebis 

kudebis sacavebi, rkinigzis sadgurebi, samrewve-
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lo moednebi, saremonto cexebi da sawyobebi, feT-

qebadi nivTierebis sabaziso da saxarjo sawyobe-

bi, sacxovrebeli dasaxleba an qalaqi da sxva. 

teritorias, romelic gaTvaliswinebulia kari-

eris obieqtebis gansalageblad miwis minakuTvns 

uwodeben, misi farTobi damokidebulia sawarmos 

masStabze, samTo-geologiur pirobebze da madnis 

gadamuSavebis teqnologiaze. igi aRwevs ramodeni-

me aTas heqtars. 

generaluri gegmis daproeqtebas win uswrebs 

sxvadasxva saxis naturaluri sainJinro gamokvle-

va da angariSi samTo nawilSi. 

yvelaze ufro ekonomikuri varianti, rogorc 

wesi, xasiaTdeba zedapiruli nagebobebis karier-

idan minimaluri dacilebiT. magram zedapiruli 

nagebobebis karierTan miaxloeba izRudeba kari-

eris saboloo an perspeqtiuli konturebiT, ag-

reTve sanitaruli, afeTqebis mxriv usafrTxo, se-

ismuri da sanitarul damcavi zonebiT. 

situaciuri gegmis daproeqteba iwyeba karieris 

da misi zonebis SemokonturebiT. 

karieris ganlagebis adgili ganisazRvreba sa-

sargeblo wiaRiseulis ganlagebiT. gegmaze naCve-

nebi unda iqnes karieris konturebi, romelic Se-

esabameba mis saboloo an perspeqtiul siRrmes. 

etapebad damuSavebisas daitaneba Sualeduri kon-

turebi maTi miRwevis momentis CvenebiT. karieris 

irgvliv gamoiyofa afeTqebis gavlenis saSiSi, se-

ismuri, sanitaruli zonebi da gverdebis SesaZlo 
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daZvris sazRvrebi, romelTa SigniT mudmivi sam-

rewvelo obieqtebis (garda sanayaroebisa) ganla-

geba aramizanSewonilia (nax. 9.3.). 

afeTqebis saSiSi zonis sazRvrebi ganisazRvre-

ba CaRrmavebuli muxtis afeTqebis talRis gavrce-

lebis pirobebis da qanis namsxvrevebis gatyor-

cnis mixedviT, Sesabamisi meTodikiT. 

aseve Sesabamisi meTodikiT gaiTvleba seismu-

rad usafrTxo manZili. afeTqebis mxriv usafrTxo 

zonebis saboloo radiusi miiReba maqsimaluri ga-

angariSebiT miRebuli mniSvnelobebidan. Cveuleb-

riv igi limitirebulia qanis natexebis gatyor-

cniT da miiRweva xalxisaTvis 300-600 m-is far-

glebSi da 200-300 m meqanizmebisa da nagebobebi-

saTvis. 

sanitarul-damcavi zonis sigane, romlis Signi-

Tac haeri WuWyiandeba afeTqebis produqtebiT mo-

muSave manqanebis gamomuSavebuli airebiT da 

mtvriT miiReba 500-1000 m-is farglebSi. 
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nax. 9.3. karieris situaciuri gegma 

 

Camqrali (gaCerebuli) gverdebis didi xniT 

dgomisas SesaZloa maTi daZvra da Camoqceva Caq-

robis konturis gareT rac gamowveulia ferdis 

mdgradi kuTxeebis arazusti gansazRvriT. amitom   

saWiroa   gamoyofili   iqnes  gverdebis 

Camoqcevis zona, romlis sigane damokidebulia qa-

nebis simtkiceze, maTi ganlagebis pirobebze, 

wyalSemcvelobaze, karieris siRrmeze da sxva. zo-

nis sigane prognozirdeba da imyofeba 75-100 m-is 
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farglebSi. teqnologiuri kompleqsis obieqtebi 

(magaliTad, samdidrebeli fabrikebi, sanayaroebi) 

romelic axdens mavne zemoqmedebas dasacav masi-

vebze, unda ganlagdes gabatonebuli qarebis mi-

marTulebis gaTvaliswinebiT. qaris moqmedeba gaT-

valiswinebuli unda iqnas mtvriT, kvamliT da 

airebiT gaWuWyianebis zonebis gansazRvrisas. 

fuWi qanisa da Raribi madnis sanayaroebi SeZ-

lebisdagvarad miaxloebuli unda iyos karierTan, 

satransporto xarjebis Semcirebis mizniT. maT-

Tvis gamoiyofa farTobebi, sadac ar aris madnis 

perspeqtiuli maragebic ki, umTavresad arasaxnavi 

da utyeo ubnebi, Waobebi, udabnoebi. umjobesia is-

ini ganlagdeba gauqmebul samTo gvirabebSi, xeveb-

sa da mTis ferdobebze. 

samdidrebeli fabrikebi, Sualeduri sawyobebi, 

gadasatvirTi bunkerebi ganlagdeba karieridan 

rkinigzis sadguris mimarTulebaze. sacxovrebeli 

dasaxlebebi, kulturul-sayofacxovrebo Senobebi 

da nagebobebi unda ganlagdes SeZlebisdagvarad 

tyis masivebis, wyalsacavebis axlos, amaRlebebis 

samxreT da dasavleT ferdobebze da mtvris da 

airebis mavne moqmedebis zonis gareT. garda amisa, 

gaTvaliswinebuli unda iqnes mSromelebis adgi-

lamde gadayvanis moxerxebuloba. 

samrewvelo moedanze ganlagdebian saremonto 

da administraciul-sameurneo samsaxurebi, sawyo-

bebi, agreTve nedleulis gadasamuSavebeli teqno-

logiuri kompleqsi, Senobebi da nagebobebi sam-
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rewvelo moedanze ganlagebul unda iqnan karier-

is saboloo konturebis iqiT da afeTqebis da se-

ismurad saSiSi zonebis farglebs gareT. Cveuleb-

riv samrewvelo moedani ewyoba gamosasvleli 

tranSeis pirTan axlos. samrewvelo moednebTan 

miiyvaneba satransporto komunikaciebi, Tbomomara-

gebis da wyalmomaragebis qselebi da sxv. feTqeba-

di nivTierebebis sabaziso da saxarjo sawyobebi 

samrewvelo moednebidan daSorebuli unda iqnes 

ara nakleb 500-800 m-isa, xolo dasaxlebuli pun-

qtebidan – aranakleb 1000-1500 m-isa. samontaJo mo-

ednebi mZlavri mowyobilobebisaTvis (eqskavatore-

bi, saburRi dazgebi) ewyoba an gamosasvleli 

tranSeis pirTan, an samuSao horizontebze. wvri-

li mowyobilobebis montaJi warmoebs mis momaval 

samuSao adgilze an samrewvelo moedanze. 
 
9.3. sanayaroebis etapobrivi ganviTareba 

 

gare sanayaroebs ganalageben karieris sabo-

loo konturebis gareT. etapobrivi ganviTarebisas 

calkeuli etapis, xangrZlivobiT 10-15 weli da me-

ti, SesaZlebelia fuWi qanebis droebiT dasawyo-

beba perspeqtiuli konturebis SigniT. magaliTad, 

pirveli etapis qanebis nawili  ganlagdeba meore 

etapis momavali samuSaoebis zonaSi (nax. 9.4.) meo-

re  etapis  gverdebis  gakonservaciebisas  droeb-

iTi nayari gadaadgildeba mudmiv adgilze. es sa-

Sualebas iZleva, pirvel wlebSi Semcirdes tran-
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sportirebis manZili  da  ganTavisufldes  mniS-

vnelovani fula 

 
nax. 9.4.sanayaroebis etapebad ganlagebis sqema: I, II.Sesaba-

misad karieris pirveli da meore rigi; 1, 2. Sesabamisad 

droebiTi da mudmivi nayarebi 

 

di saxsrebi. Tu saxsrebis pirobiTi namati  metia  

qanebis damatebiTi  gadaadgilebis xarjebze, ma-

Sin sanayaroebis etapobrivi ganviTareba ekonomik-

uria. mudmivi sanayaroebi gegmaSi mizanSewonilia 

daproeqtebuli iqnes ramdenime etapad (3-5 da meti 

nax. 9.5.) pirvel etapze qanebi sawyobdeba ramdenime   
iarusSi   qanebis   CayriT  zRvrul  sa- 
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nax. 9.5.mudmivi sanayaroebis etapebad ganviTarebis sqe-

ma: I, II, III, IV. sanayaros etapebi; 1. rkinigzis xazi; 2. Senoba. 

 

angariSo simaRleze SezRudul farTobebze. meore 

da Semdgom etapebze nayarebi viTardeba ZiriTa-

dad gegmaSi. sanayaroebis etapobrivi ganviTarebis 

aseTi sqema farTod gamoiyeneba saavtomobilo da 

sakonveiero transportis dros. nayarebis erTba-

Sad mTel farTobze iarusebad ganviTarebasTan 

SedarebiT mas aqvs Semdegi upiratesoba: 

miwebi nayarisaTvis sasoflo sameurneo sargeb-

lobidan amoiReba TandaTanobiT, rac amcirebs ek-

onomikur zarals; 

nayarebis rekultivacia da miwebis aRdgena 

warmoebs ufro Cqara; 
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mcirdeba qanebis gadaadgilebis manZili pir-

vel wlebSi, rac saSualebas iZleva, Semcirdes 

xarjebi transportirebaze; 

xdeba samTo gamonayofis zonaSi moxvedrili 

nagebobebis gadatanis vadebis gadaweva, rac saSu-

alebas iZleva, gazrdil iqnes maT mSeneblobaze 

adre gaweuli kapitaluri xarjebis efeqturoba. 

sanayaroebis etapobrivi ganviTarebis ekonomik-

uri efeqti proporciulia dasawyobebeli qanebis 

moculobisa da miT ufro maRalia, rac metia na-

yarebis simaRle da etapebis ricxvi. 

 

9.4. sawarmoo moednebis daproeqteba 

 

administraciuli, sameurneo da saremonto sam-

saxuris obieqtebi ganlagebulia zonaSi, romel-

sac samrewvelo ewodeba. misi obieqtebis Semadgen-

loba damokidebulia sawarmos struqturaze, sa-

sargeblo wiaRiseulis saxesa da xarisxze, samTo 

samuSaoebis masStabze da maTi meqanizaciis saxe-

ze, Siga karieris transportsa da sxva faqtorze. 

SesamCnevad gansxvavdeba naxSiris da madnis ka-

rierebis teqnologiuri kompleqsebi, sasargeblo 

wiaRiseulis adgilze gamdidrebiT da karierebi-

sa, saidanac sasargeblo wiaRiseuli sangrevebi-

dan pirdapir miewodeba gare momxmarebels. sam-

rewvelo baza struqturulad martivdeba, roca 

samdidrebeli fabrika emsaxureba ramdenime mompo-

vebel sawarmos da Sedis kombinatSi, rogorc da-

moukidebeli erTeuli da romelic ganlagebulia 
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gankerZovebulad. karieris sawarmoo moedani rki-

nigzis transportiT Seicavs obieqtebis did 

ricxvs, vidre karierebi saavtomobilo da sakonve-

iero transportiT. 

sawarmoo moednis daproeqtebisas aucilebelia 

gansazRvrul iqnas Senobebis da nagebobebis no-

menklatura, samSeneblo da arqiteqturul mosa-

qandakebeli samuSaoebis moculobebi. 

sawarmoo moednis kompleqsSi Sedis Semdegi 

obieqtebi: 

• sawarmoo-teqnologiuri Senobebi da nagebo-

bebi (teqnologiuri kompleqsi), romlebic 

gankuTvnilia sasargeblo wiaRiseulis misa-

Rebad, daxarisxebisaTvis, gadatvirTvisaTvis 

da xarisxis gaSualedebisaTvis. 

• meqanikuri saxelosnoebi, samWedloebi, sate-

xebis asalesebi da eleqtromeqanikuri cexe-

bi, rgoleb asawyobi da saremonto moednebi; 

• eleqtroqvesadgurebi, satumboebi, saqvabeebi, 

sakompresoroebi da sxva; 

• saavtomobilo sawyobebi, saTbobis sawyobebi, 

mowyobilobebis, masalebis saTadarigo nawi-

lebis, liTonis narCenebis, sawvav-sacxebi ma-

salebis sawyobebi; 

• depo, rkinigzis xazebis, sadguris Senobebi, 

ekipirebis mowyobilobebi, garaJebi, avtogze-

bi, sawvav-sacxebi masalebiT gasamarTi pun-

qtebi, administraciul-sameurneo Senobebi. 
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sawarmoo moednis generaluri gegma proeqtdeba 

Semdgomi principebiT. sawarmoo moednis dagegma-

rebam unda uzrunvelyos xelsayreli pirobebi sa-

warmoo procesisaTvis da miwis racionaluri ga-

moyenebisaTvis samSeneblo samuSaoebis minimaluri 

moculoba da kapitaluri xarjebis efeqturi ga-

moyeneba. samrewvelo moedani SeirCeva mSvidi re-

liefis raionebSi bunebrivi qanobiT 0,01-mde, xo-

lo moedanze rkinigzis ganStoebebis ganviTarebis 

SemTxvevaSi qanobiT 0,005-mde, qanebi unda iyos 

mtkice da mdgradi. moedani ar unda ifarebodes 

movardnili wylebiT. sasurvelia, gruntis wyle-

bis done iyos aranakleb 7-9 m siRrmeze.samrewve-

lo moedani ar unda moTavsdes sasargeblo wiaR-

iseulis budobis zemoT. moedani iyofa 3-4 seqto-

rad funqcionirebis mixedviT. erT seqtorSi daj-

gufebulia teqnologiuri obieqtebi, meoreSi _ sa-

meurneo damxmare, mesameSi _ sasawyobo, meoTxeSi 

_ administraciul-sayofacxovrebo. 

gadakveTebis minimumi. amitom fabrika, depo, ga-

raJebi mizanSewonilia moewyos samrewvelo moed-

nis periferiul nawilSi karieridan gamosavalis 

mxares, xolo sawyobebi _ gare Semosasvlelis 

gzebis mxares (nax. 9.6). 
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nax. 9.6. Senobisa da nagebobebis sawarmoo moedanze gan-

lagebis sqema: 1. msxvili damsxvrebis korpusi; 2. saSualo 

da wvrili damsxvrevis korpusi; 3. gamdidrebis korpusi; 4. 
kudebis sawyobi; 5. koncentratis sawyobi; 6. saqvabe; 7. cen-

traluri meqanikuri saxelosnoebi; 8. masalebis sawyobi; 9. 

garaJi; 10. sazamTro rezervuari; 11. administraciul-sayo-
facxovrebo kombinati; 12. avtomanqanebis sadgomi; 13. materi-

aluri sawyobi; 14. sportuli kompleqsi; 15. didtvirTiani 

manqanebis sawyobi; 16. avtomanqanebis sadgomi; 17. saxanZro 

depo; 18. sawvav-sacxebi masalebis sawyobi. 

 

xalxisa da tvirTis nakadebi (madani, naxSiri, 

mza produqcia) ganlagebuli unda iqnes da hqon-

des  

arsebobs naxSiris madnis karierebis samrewve-

lo moednebis tipuri sqemebi. konkretul pirobeb-

Tan tipuri sqemebis Sedgenilobam SeiZleba saxe 
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icvalos. 9.7. naxazze mocemulia mZlavri madnis 

karieris sawarmoo moednis tipuri sqema. 

nax. 9.7. mZlavri madnis karieris samrewvelo moednis 

tipiuri sqema: 1. administraciul-sayofacxovrebo kombinati; 

2. saremonto-meqanikuri saxelosno; 3. depo; 4. qviSis sawyobi 
da qviSis saSrobi; 5. estakada qviSis gasaclelad; 6. 

liandagsamontaJo saamqro; 7. relsebisa da Spalebis Ria 

sawyobi; 8. samomsaxureo Senoba; 9. navTobproduqtebis 
sawyobi; 10. materialuri sawyobi; 11. sakontaqto qselis 

saremonto punqti; 12. saqvabe; 13. naxSiris mimRebi bunkeri; 

14. nacris mosacilebeli bunkeri; 15.  naxSiris gasatvirTi 
estakada; 16. moedani naxSiris dasasawyobeblad; 17. kernis 

Sesanaxi; 18. sasadilo; 19.damxmare saTavsoebi; 20. garaJi; 21. 

moedani garaJis gasafarToeblad; 22. avtomanqanebis sadgomi; 

23. manqanebis gasarecxi; 24. benzingasamarTi punqti; 25. 
saxanZro depo; 26. gasasvleli jixuri; 27. avtomisabmelebis 

sadgomi; 28. elmavlebis qviSiT gasamarTi bunkeri; 29. 

moedani administraciul-sayofacxovrebo kombinatis 
gasafarToeblad  
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