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winasityvaoba 

 

Savi metalurgiis ganviTarebis koncefcia aris saSualovadiani 
strategiuli dokumenti, romelic gansazRvravs qveynis metalurgiuli 
potencialis ganviTarebis politikis ZiriTad principebs, miznebsa da 
amocanebs da adgens liTonproduqciiT uzrunvelyofisaTvis saWiro 
pirobebs qveynis mdgradi ganviTarebisaTvis.  

koncefciis daniSnulebidan gamomdinare, igi warmoadgens 
mizanmimarTul RonisZiebaTa erTobliobas, romlebic koncentrirebuli 
da koordinirebulia samrewvelo obieqtTa doneze, dadgenili 
prioritetebis Sesabamisad, mimarTulia qveynis industriul 
ganviTarebaze da orientirebuli  Cveni  samTo-metalurgiuli 
mineraluri resursebis upirates,  ekonomiur da efeqtur gamoyenebaze. 

Savi metalurgiis ganviTarebis SemoTavazebuli koncefcia 
iTvaliswinebs ZiriTadi strategiuli mimarTulebebis mixedviT dargSi 
mniSvnelovan Zvrebs minimaluri kapitaluri danaxarjebis gaweviT da 
iolad mosazidi investiciebis gamoyenebiT. 

koncefcia eyrdnoba mecnierulad dasabuTebul da argumentirebul 
debulebebs Savi metalurgiis ganviTarebisaTvis, udavo da aucilebel 
garemoebebs qveynis Tavdacvisunarianobis gaZlierebis, liTonproduqciis 
importis Semcirebisa da sakuTar bazarze adgilobriv warmoebuli 
maRali xarisxis, konkurentunariani saqonliT CanacvlebisaTvis da 
gulisxmobs ukve uaxloes momavalSi garkveuli nabijebis gadadgmas, 
SemuSavebuli samoqmedo gegmis mixedviT, liTonnakeTobaTa eqsportirebis 
dawyebis  gansaxorcieleblad. 

qveynis interesebidan gamomdinare gasaTvaliswinebelia 
saerTaSoriso  bazarze  moqmedi mkacri SezRudvebi strategiuli 
mniSvnelobis specfoladebisa da specSenadnobebis SeZenasTan 
dakavSirebiT. naTelia, rom  igi uSualod ukavSirdeba qveynis 
Tavdacvisunarianobis sakiTxs. 

koncefciis damuSaveba mimdinareobda saqarTvelos mecnierebaTa  
erovnuli akademiis egidiT ferdinand TavaZis metalurgiisa da 
masalaTmcodneobis institutis mecnier-TanamSromelTa, saqarTvelos 
teqnikuri  universitetis qimiuri teqnologiebisa da metalurgiis 
fakultetis, agreTve saqarTvelos sawarmoo Zalebisa da bunebrivi 
resursebis Semswavleli centris  wamyvani specialistebis monawileobiT. 

Savi metalurgiis ganviTarebis koncefciis ZiriTadi debulebebi da 
saorientacio maCveneblebi wlebis  mixedviT gasacnobad da 
SeTanxmebisaTvis gadaegzavna metalurgiuli profilis yovel 
samrewvelo obieqts, miuxedavad misi masStabisa da gamoSvebuli 
produqciis moculobisa. 

koncefcia ar isaxavs miznad msxvil RonisZiebaTa dagegmva-
realizacias, raime mniSvnelovan gardaqmnebs an farTo sainvesticio 
proeqtebs. igi ZiriTadad exeba qveynis metalurgiuli simZlavreebis 
SedarebiT gazrdil datvirTvas arsebuli da eqspluataciaSi myofi 
moqmedi agregatebis bazaze. 

gamoSvebuli produqciis realizaciis problemebi iolad 
mosagvarebel amocanaTa rigs ganekuTvneba,  miTumetes, rom axlomdebare 
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da mosazRvre qveynebis liTonproduqciis bazari ar aris gajerebuli 
sxvadasxva saxis da profilis liTonuri saqonliT. 

qveyanaSi moqmedi metalurgiuli agregatebi dakompleqtebuli da 
uzrunvelyofilni arian inJiner-teqnikuri personaliT. amis garda 
saqarTvelos teqnikuri universiteti yovelwliurad amzadebs 
specialistebs, romelTa dasaqmebis sakiTxs seriozulad waadgeba 
SemoTavazebuli RonisZiebebis ganxorcieleba. 

metalurgiuli mowyobilobebisa da teqnologiuri procesebis 
daxvewas moemsaxureba saqarTvelos teqnikuri universitetisa da f. 
TavaZis metalurgiisa da masalaTmcodneobis institutis maRali 
kvalifikaciis mecnier-muSakTa kadrebi. 

rac Seexeba samrewvelo obieqtebis marTvis process da menejments 
SeiZleba darwmunebiT ganvacxadoT, rom adgilobriv erovnul kadrebs ZaluZT 
aRniSnul davalebas warmatebiT gaarTvan Tavi. 

koncefciaSi garkveuli yuradReba eTmoba agreTve, garemosdacviT 
sakiTxebs da ekologiur problemebs, romlebic mWidrod ukavSirdeba 
SemuSavebul  RonisZiebaTa realizaciis process. 

koncefciaSi dafiqsirebulia Savi metalurgiis dargis yvela 
mimarTuleba, qveyanaSi arsebuli mineraluri da energetikuli resursebi 
da Tanamedrove ekonomikuri midgomebis safuZvelze  SemuSavebuli da 
warmodgenilia winadadebebi da rekomendaciebi saqarTvelos 
saxelmwifoebrivi interesebidan gamomdinare. 
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Sesavali 

(novaciebi Tanamedrove metalurgiaSi) 

 
    im 92 bunebrivi qimiuri elementidan, romelnic Cveni samyaros 
didebul mravalferovnebas qmnian, didi umravlesoba liTonia. 
mecnierebisa da teqnikis im dargs, romelic liTonebisa da Senadnobebis 
miRebas isaxavs miznad metalurgia ewodeba. metalurgia civilizaciis 
erT-erTi uZvelesi da umniSvnelovanesi monapovaria. Jan-Jak rusos 
Tanaxmad metalurgiis warmoSobam gamoiwvia uzarmazari socialur-
ekonomikuri Zvrebi kacobriobis ganviTarebis sawyis etapze da xeli 
Seuwyo sazogadoebis diferenciacias.  

    metalurgia metad farTo cnebaa. misi vrceli sazRvrebi swored 
liTonebisa da maTi Senadnobebis simravliTaa gamowveuli. liTonebidan 
yvelaze popularuli rkina da mis fuZeze Seqmnili Senadnobebia. rkinis, 
uamravi specialuri daniSnulebis foladisa da Tujis miReba Savi 
metalurgiis sagans warmoadgens. arsebobs feradi da iSviaT liTonTa 
metalurgia, Zvirfas liTonTa metalurgia, naxevargamtarTa metalurgia 
da a.S. 

    Savi metalurgiis erT-erT umniSvnelovanes dargs, agreTve 
warmoadgens feroSenadnobebis metalurgia, romelic CvenSi zestafonis 
feroSenadnobTa qarxanasTan asocirdeba da manganumis rkinasTan, 
siliciumTan, kalciumTan, aluminTan da sxva elementebTan Senadnobebis 
miRebas isaxavs miznad. 

Savi metalurgia warmoadgens sabaziso dargs meurneobisa, romelsac 
arsebiTi wvlili Seaqvs qveynis ekonomikis ganviTarebaSi. metalurgia 
realurad qmnis fundaments, romelzec SemdgomSi Sendeba esa Tu is 
mimarTuleba, dakavSirebuli TavdacvisunarianobasTan, 
manqanaTmSeneblobasTan da meurneobis sxva dargebTan. liTonis gareSe 
SeuZlebelia warmovidginoT agregati, mowyobiloba, transportis 
saxeoba, soflis meurneobis aRWurviloba, mSenebloba, energetika, 
komunaluri Tu sxva raime dargi, sadac Savi liTonis (rkina, foladi, 
Tuji, naglini) wili ar aris mniSvnelovani. 

Savi metalurgiis mimarT yuradReba didia mmarTveli struqturebisa 
da didi biznesis mxriv. igi saxelmwifoTa Soris urTierTobis erT-erT 
mniSvnelovan faqtors warmoadgens. metalurgiis ganviTarebis 
problemebi didi xania gascda ama Tu im qveynis geografiul sazRvrebs 
da saerTaSoriso arenaze myarad ukavia seriozuli pozicia. erT-erT 
damoukidebel msxvil samrewvelo mimarTulebas warmoadgens agreTve 
metalurgiuli manqanaTmSenebloba, romelic udaod wamyvani qveynebis 
prerogativad iqca. germania,  iaponia da italia,  es is qveynebia,  
romelTa  
produqcia mowyobiloba – danadgarebis saxiT uxvad gvxvdeba nebismieri 

qveynis metalurgiul sawarmoebSi. amJamad didi nabijebi idgmeba am mxriv 

CineTSic.  
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metalurgiis dargi bevr qveyanaSi periodulad eqvemdebareba 
nacionalizacias, produqciis koniunqturis mixedviT, rac metyvelebs 
dargis mniSvnelobaze. 

Tu gadavavlebT Tvals metalurgiis ganviTarebis procesebs 
msoflioSi, davinaxavT, rom aTamde mowinave saxelmwifo gansakuTrebuli 
TavgamodebiT ibrZvis liderobisaTvis. gasuli saukunis ormocdaaTian 
wlebSi imasTan dakavSirebiT, rom metalurgia mZime dargia da ar aris 
ekologiurad usafrTxo, ramodenime qveynis mier iyo mcdeloba gaetanaT 
qveynis farglebs gareT metalurgiuli obieqtebi da gamoTavisuflebuli 
momsaxure personali daetvirTaT naklebad Sromatevadi, magram 
mecnierebatevadi dargebiT. 

es proeqti maleve iqna uaryofili, radgan naklebad civilizebuli 
qveynebis metalurgia ver uzrunvelyofda produqciis xarisxis mimarT 
maRal moTxovnebs da meore is, rom srulad Seicvala metalurgiuli 
qarxnebis teqnologiis teqnikur-ekonomikuri done. dabejiTebiT SeiZleba 
iTqvas, rom dRevandeli metalurgiuli warmoeba ZiriTadad meqanizebuli, 
avtomatizebuli da kompiuterizebulia. mkveTrad Semcirda agreTve 
teqnologiuri procesebis diskretuloba. paralelurad, didi miRwevebia 
bunebis dacvis RonisZiebaTa mxrivac. axali qarxnebi ekologiurad 
usafrTxo da uxifaToa. 

liTonur produqciaze fasebis naxtomiseburi zrda kidev ufro 
mimzidvels xdis am dargs. dRes msoflioSi metalurgia intensiurad 
viTardeba da gamoikveTa axali lideri, Ees gaxlavT CineTi, romelic 
gansacvifrebeli tempebiT aviTarebs aRniSnul dargs. mis Semdeg meore 
poziciaze imyofeba aSS, Semdgom iaponia da ruseTi. 

swrafad izrdeba agreTve liTonmoxmareba da realurad ar aris 
precendenti, rom gamoSvebuli produqciis gasaReba raime seriozul 
problemas warmoadgendes, Tuki, rasakvirvelia, misi xarisxis parametrebi 
Seesabameba xarisxis mkacri moTxovnebis pirobebs. 

metalurgia mravalferovani da mravalmxrivi dargia. igi mniSvne-
lovnad tvirTavs samTo mrewvelobas, energetikas, manqanaTmSeneblobas, 
rkinigzisa da sxva saxis transports, eleqtroteqnikas, Tanamedrove 
mecnierebadtevad dargebs da a.S. 

aRsaniSnavia Semdegi garemoebac, rom erT-erTi umTavresi liTon-
produqciis, kerZod, milebis geometriuli parametrebi da fizikur-
qimiuri Tvisebebi Tanamedrove etapze unificirebulia da amerikuli 
standartebiT xdeba maTi regulireba. es moxda mas Semdeg, rac sabWoTa 
kavSiri da aRmosavleTis qveynebis aliansi daiSala. aRniSnuli qveynebic 
iZulebulni iyvnen gadasuliyvnen amerikul standartebze, analogiuri 
unificireba xorcieldeba foladis naglinis TiTqmis yoveli saxeobis 
mimarT, rac damokidebuli iyo metad msxvil kapitalur dabandebebze. 
amJamad xarisxis sakiTxi aRar kontroldeba saxelmwifo struqturebis 
mier da am problemebs sruliad aregulirebs bazari. P 

dRes msoflio maStabiT Seiqmna ramodenime umsxvilesi trans-
kontinenturi korporacia, romelTa mier gamoSvebuli liTonproduqciis 
moculoba xSirad sagrZnoblad aRemateba calkeuli saxelmwifoebis 
mier warmoebul produqciis raodenobas. amgvari korporaciebis 
SemadgenlobaSi sxvadasxva qveynebis teritoriaze ganlagebuli 20-22-mde 
metalurgiuli kombinati da Sesabamisi infrastruqturuli erTeulebi 
iricxebian. 
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aseve xSiria SemTxvevebi erToblivi warmoebis Camoyalibebisa, sadac 
erTi mxare warmoadgens sakuTar sabazo obieqts, xolo Semosuli 
kompania Tavisi maRali teqnologiebiT obieqtis aRWurvis SemTxvevaSi 
eufleba aRniSnuli obieqtis aqciaTa mniSvnelovan nawils. 

amgvari kooperirebis pirobebi sruliad misaRebi da racionaluria 
orive mxarisaTvis, radgan rekonstruqcia-gadaiaraReba metad rTul 
procesTa erTobliobaa da moiTxovs saproeqto, sakonstruqtoro, saman-
qanaTmSenebelo (e.i. mowyobilobis damamzadebeli),  samontaJo da 
saavtoro zedamxedvelobis mravalricxovani samsaxurebis monawileobas 
da, rac mTavaria, am organizaciebs Soris urTulesi sakoordinacio 
pirobebis marTvas. garda amisa yvelaferi es unda mimdinareobdes 
unisonSi sabanko-safinanso sistemebTan, sxvagvarad aseul milionobiT 
kapitaldabandebebi ver iqnebian miznobrivad gamoyenebulni. amis gamo 
metalurgiuli obieqtebi, rogorc wesi, aRWurvilni arian specialuri 
samsaxurebiT, sadac Tavmoyrilia sxvadasxva mimarTulebis eqspertTa 
jgufebi, romelTa kompetenciaSic Sedis msgavsi procesebis marTva-
regulireba. 

metalurgia SeiZleba iTqvas viTardeba stabilurad da misi ganvi-
Tarebis tempebi maincadamainc arc ukanaskneli wlebis krizisul situa-
cias Seunelebia. Tu gadavxedavT metalurgiis ganviTarebis geogafias 
kontinentebis mixedviT davrwmundebiT am mosazrebebis sisworeSi. 
  M miuxedavad imisa, rom metalurgiuli warmoebebis didi nawili kerZo 
seqtors miekuTvneba, aqcionirebulia da privatizebuli, saxelmwifo 
kontrolisa da saxelmwifo regulirebis gareSe igi arsad ar imyofeba. 

maRali samrewvelo potenciis qveynebis mier gamoSvebuli foladis 
erTi mesamedi iwarmoeba metalurgiul obieqtebSi, romlebic imyofebian 
saxelmwifoTa uSualo daqvemdebarebaSi. saxelmwifo struqturebi uweven 
koordinacias metalurgiuli da samTo-samrewvelo kompleqsebis 
urTierTobas. xSirad es problemebi regulirdeba holdinguri kopaniebis 
SeqmniT. 

metad mniSvnelovani faqtori aris isic, rom metalurgiis dargis 
momsaxureobas ewevian mravalricxovani kvleviTi-samecniero 
organizaciebi. did qveynebSi metalurgiis dargSi momsaxure saproeqto 
da sakonstruqtoro mecnierTa raodenoba aTeul aTasebs utoldeba.  

gasuli saukunis meore naxevridan Savi metalurgiis samrewvelo 
kompleqsSi farTod Semovida metad mniSvnelovani siaxleebi, romlebmac 
gardatexa moaxdines mTlianad dargis ganviTarebis procesebSi, srulad 
Secvala damokidebuleba arsebuli teqnologiuri reJimebis mimarT, 
moxda gadafaseba rogorc daproeqtebis, mSeneblobis aseve arsebuli 
samrewvelo obieqtebis rekonstruqcia-gadaiaraRebis saqmeSi. 

foladis gamodnobisa da misi Camosxmis teqnologiebi daeqvemdebara 
avtomatizaciis, meqanizaciisa da kompiuterizaciis sistemaTa 
erTobliobas, rac aqamde sruliad warmoudgenlad miiCneoda. aman 
praqtikulad gamoricxa xeliT mZime Sroma da moiTxova inJiner-
teqnikuri da momsaxure personalis kvalifikaciis donis sagrZnoblad 
amaRleba. aRniSnuli movlena metalurgiaSi gadatrialebis tolfasi 
gaxldaT, romelic mecnier-teqnologTa udides damsaxurebad aris 
aRiarebuli.  

eleqtrorkaluri Rumelebi, Jangbadis konvertorebi da 
gansakuTrebiT uwyveti Camosxmis agregatebi – es aris 
maRalteqnologiuri gardaqmnis realuri nimuSi, romelmac moiTxova 
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uzarmazari kapitaluri dabandebebi, investiciebi da samTavrobo 
struqturebis aqtiuri Careva, raTa saxelmwifoTa doneze yofiliyo 
daculi dargis samecniero-teqnikuri progresis mdgradi ganviTareba. 

aRniSnul teqnologiur mimarTulebebSi yvelaze mniSvnelovani – 
liTonebis uwyveti Camosxma Semovida rusTavis metalurgiul qarxanaSic, 
sadac gasuli saukunis samocian wlebSi aSenda da gaiSva, pirvelad 
sabWoTa sivrceSi, mrudxazovani uwyveti Camosxmis mowyobilobaTa 
sacdel-samrewvelo kompleqsi. igi sakmaod ZviradRirebuli da 
samSeneblo TvalsazrisiT rTulad gansaxorcielebeli danadgarebis 
krebuli iyo, romelic wlebis ganmavlobaSi mudmivad eqvemdebareboda 
rekonstruqcias, ganaxlebas da daxvewas, raTa sabolood 
Camoyalibebuliyo optimaluri teqnologiuri parametrebi da mecnierTa 
saboloo damokidebuleba am sakvanZo sakiTxebis mimarT. 

miuxedavad imisa, rom idea liTonTa uwyveti Camosxmisa sabWoTa mec-
nierebs ekuTvnodaT, praqtikulad SeZenili licenziebiT iaponiam, 
germaniam, xolo Semdgom saerTod dasavleT evropam da SeerTebulma 
Statebmac didi siswrafiT iwyes am siaxlis danergva da ukve ori 
aTeuli wlis Semdgom, Tu dasavleTSi mTeli gamodnobili foladis 60-
70% isxmeboda uwyvetad, xolo iaponiaSi analogiurma maCvenebelma 85-90% 
miaRwia, sabWoTa sivrceSi igi 20-30% ar aRemateboda. amJamad dasavleTSi 
faqtiurad aRar arsebobs martenis Rumelebi da tradiciuli Camosxmis 
procesebi. ruseTSi da ukrainaSi martenis Rumelebi kvlav 
funqcionirebs.  

uwyveti Camosxma Zireulad amcirebs liTonis danakargebs, zrdis 
warmadobas, aumjobesebs personalis samuSao pirobebs, foladis 
fizikur-qimiur da meqanikur Tvisebebs da mniSvnelovnad amcirebs 
produqciis TviTRirebulebas. 

uwyveti Camosxmis teqnologiuri parametrebis daxvewasa da 
konstruqciul da teqnikur maCveneblebis dadgenaSi rusTavis 
specialistebTan erTad aqtiur monawileobas iRebdnen f. TavaZis 
metalurgiisa da masalaTmcodneobis insititutis mecnier-TanamSromlebi, 
sadac am droisaTvis Seiqmna aRniSnuli profilis specialuri 
laboratoria. laboratoriis wevrebi am Tematikaze nayofierad 
TanamSromlobdnen xarkovisa da moskovis centralur institutebTan, 
romelTa inteleqtualur sakuTrebas Seadgenda aRniSnuli miRweva. 

dRes yvela obieqti saqarTveloSi, sadac mimdinareobs foladis 
dnoba aRWurvilia uwyveti Camosxmis danadgarebiT.  

f. TavaZis metalurgiisa da masalaTmcodneobis institutSi 
gamocdis procesSia Tujisa da feroSenadnobTa uwyveti Camosxmis 
mowyobilobebi, agreTve mimdinareobs metad aqtualuri Temis damuSaveba, 
romelic iTvaliswinebs uwyveti Camosxmis procesis Serwymas wneviT 
damuSavebis procesTan, raTa erTjeradad moxdes Txeli furclis zolis 
miReba. 

es mimarTuleba dRes metad mniSvnelovania. ukanasknel wlebSi msgavi 
kvlevebi xorcieldeba amerikis SeerTebul StatebSi, dasavleT evropasa, 
CineTsa da iaponiaSi, magram jerjerobiT saboloo dadebiTi Sedegi 
arsad ar aris miRebuli, Tumca StatebSi am tipis metalurgiuli qarxana 
ukve aSenda da intensiurad mimdinareobs Sesabamisi teqnologiuri 
reJimebis dadgena, magram, ramdenadac CvenTvis aris cnobili, realuri, 
samrewvelo Sedegi miRweuli ar aris. qarTveli mecnierebis sasaxelod 
unda iTqvas, rom aq SemuSavebuli varianti gamoiyureba realurad, 
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damzadebulia sacdeli mowyobiloba da uaxloes periodSi farTod 
gaiSleba kvleviTi samecniero Tematika. 

gasuli saukunis samocian wlebSi rusTavis metalurgiuli qarxnis 
milsaglinav agregat “400’’-is kompleqsurma meqanizaciam da 
avtomatizaciam, Zireuli gardatexa moaxdina didi diametris milebis 
glinvis teqnologiur procesebSi, mkveTrad aamaRla warmoebuli milebis 
xarisxi, mniSvnelovnad Seuwyo xeli warmoebis zrdas da produqciis 
nomenklaturis gafarToebas. procesis kompleqsuri meqanizacia da 
avtomatizacia upirvelesad ganapirobebda saglinavi dganis ritmul da 
gamarTul muSaobas, rac uSualod ukavSirdeba xarisxis maCveneblebs, 
teqnikur-ekonomikuri maxasiaTeblebis gaumjobesebas, usafrTxoebis 
teqnikis dacvas da xeliT Sromis umZimesi pirobebis srul likvidacias. 
avtomatizacia urTules  problemas warmoadgenda da wlebis 
ganmavlobaSi  ara erTi aTeuli kvleviTi-samecniero, Tu 
sakonstruqtoro organizaciis yuradRebis centrSi iyo moqceuli. 
problemis gadawyvetas mcdelobas ar aklebdnen, magram Sedegi ver iqna 
miRweuli. 
     qarxnis koleqtivma 6-7 wlis ganmavlobaSi damoukideblad SesZlo 
am rTuli amocanis gadawyveta – msoflio praqtikaSi pirvelad rusTavSi 
Seiqmna Tanamedrove teqnikuri saSualebebiTa da xelsawyo-danadgarebiT 
aRWurvili kompleqsurad avtomatizirebuli mZlavri milsaglinavi 
agregati. agregati “400’’-is 1,2 km sigrZis teqnologiuri xazi evropaSi 
iTvleboda uaxlesi teqnologiuri da teqnikuri SesaZleblobebis 
nimuSad. am RonisZiebis ganxorcielebas didi gamoZaxili hqonda 
msoflio masStabiT. Sedegad, qarxnis 6 specialists mieniWa saxelmwifos 
umaRlesi premiis laureatis wodeba.  aRsaniSnavia, rom gamogonebaTa 
nawili saxelmwifos mier iqna dapatentebuli da ucxoeTSi realizebuli 
licenziebis saxiT. 
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1. metalurgiis saTaveebTan (istoriuli mimoxilva) 

 

metalurgia – madnidan liTonebisa da Senadnobebis miReba da maTgan 

sxvadasxva daniSnulebis sagnebis damzadeba, civilizaciis erT-erTi 

uZvelesi da umniSvnelovanesi monapovaria. metalurgiis warmoSobam 

gamoiwvia uzarmazari socialur-ekonomikuri Zvrebi kacobriobis 

ganviTarebis sawyis etapze da xeli Seuwyo sazogadoebis diferenciacias 

(Jan-Jak ruso).   

saqarTvelos teritoriaze liTonebis miRebis, damuSavebis da 

gamoyenebis kultura uZvelesi droidan momdinareobs da kacobriobis 

ganviTarebis yvela ZiriTad istoriul safexurs moicavs. aq arsebulma 

geografiul-mineralogiurma pirobebma (madani, sawvavi, cecxlgamZle 

Tixebi, wylis resursebi) da kulturul-teqnikuri azris ganviTarebis 

donem xeli Seuwyo metalurgia-liTondamuSavebis mZlavri da stabiluri 

centrebis warmoSobas. saqarTvelo liTonwarmoebis sistemis erT-erT 

uZveles centrs warmoadgens. 

saqarTveloSi Savi metalurgiis ganviTarebaze saubris dros, ar 
unda dagvaviwydes, rom qveyanas gaaCnia metalurgiis didi da uZvelesi 
tradiciebi. yvelasaTvis cnobilia, rom saqarTvelos teritoriaze 
liTonebis miRebis, damuSavebis da gamoyenebis kultura uZvelesi 
droidan momdinareobs da kacobriobis ganviTarebis yvela ZiriTad 
istoriul safexurs moicavs. aq arsebulma geografiul-mineralogiurma 
pirobebma (madani, sawvavi, cecxlgamZle Tixebi, wylis resursebi) da 
kulturul-teqnikuri azris ganviTarebis donem xeli Seuwyo metalurgia-
liTondamuSavebis mZlavri da stabiluri centrebis warmoSobas. 
saqarTvelo liTonwarmoebis sistemis erT-erT uZveles centrad aris 
miCneuli. 

kolxeTis teritoriaze gamovlenilia mravali samTo-metalurgiuli 
kera, romelic antikur xanaSi liTonis produqciiT amaragebda ara 
marto kolxeTis samefos, aramed mezobel qveynebsac. mdidar 
arqeologiur masalaSi Warbobs adgilibrivi warmoebis sagnebi – 
kolxuri culebi, Subisa da isris bunikebi, xis damamuSavebeli saWris-
sakveTebi, miwaTmoqmedebis iaraRebi, mravalferovani oqrosa da brinjaos 
mxatvruli nakeTobebi, samkaulebi, numizmaturi masala da sxva (sur1). 
adgilobrivi “kolxuri TeTris” saxelwodebiT cnobili vercxlis 
moneta, kolxuri culebi da sxva nivTieri masala mopovebulia berZnuli 
samyaros sxvadasxva centrebSi, yirimSi, TurqeTSi (trapizonis 
maxloblad), Sua aziaSi (fergnis velze), rac metyvelebs kolxeTis 
mWidro kontaqtebze gare samyarosTan da yvelaze skeptikurad ganwyobil 
pirovnebasac ki daarwmunebs, rom saqarTvelos teritoriaze metalurgia 
ZvelTaganve maRal doneze yofila ganviTarebuli.   
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            satevari   kolxuri culebi  Toxebi 
 

                 antikuri xanis liTonuri nawarmi 

Savi metalurgiis ganviTarebis tradiciebi ramdenadme gansxvavebuli 

istoriul-ekonomikuri impulsebiT grZeldeba Suasaukuneebis 

saqarTveloSi. metalurgiis miRwevebma am periodis araerTi teqnikuri 

dargis winsvla ganapiroba da unikaluri Zeglebi dautova 

STamomavlobas rkina-foladis nawarmis saxiT. Suasaukuneebis 

arqeologiur masalaSi dasturdeba foladis sabrZolo iaraRTan erTad 

sameurneo daniSnulebis sagnebisa da cxenis aRkazmulobis warmoebac.  

     mefe daviT aRmaSeneblis samxedro warmatebebSi gansakuTrebuli 
roli Seasrula maRalxarisxovani foladis iaraR-saWurvelma (sur.2). 
saqarTvelos erovnul muzeumSi daculi qarTveli mxedris 
aRWurvilobis mTliani kompleqtis wona 10-12kg-s aRwevs. am monacemebiT 
marto 40 aTasi yivCaRi meomris SeiaraRebas 400-480 t. xarisxovani rkina-
foladi Wirdeboda. 

XI-XIII saukuneebis periodSi, bolnisis sarkineTSi, svaneTis WuberSi 
da raWis wedisSi moqmedi rkinis warmoebis kerebi, rTuli konstruqciis 
da didi warmadobis metalurgiuli qurebi, samWedlo saxelosnoebi da 
mefis karze arsebuli specialuri saiaraRo sawarmoebi didi raodenobis 
Savi liTonis sabrZolo da sameurneo iaraRiT amaragebda gaerTianebul 
qarTul saxelmwifos. magram, samTo-metalurgiuli warmoebis Semdegi 
aRmavloba ramdenadme daaknines ucxo dampyrobTa Semosevebma.  

 
 
 
 
 
 
 
 
 
 
 
 
 

              X-XII saukunis qarTveli meomris saWurveli 
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     XVIII saukunis meore naxevarSi mefe erekle II iwyebs samTo saqmisa 
da metalurgiis aRorZinebas, rac saxelmwifos ekonomikisa da samxedro 
Zlierebis aRmavlobas gulisxmobda. Seiqmna rkinis, spilenZis, tyviis da 
oqro-vercxlis sabadoTa damuSavebisa da metalurgiuli warmoebis 
erTiani sistema. amuSavda alaverdisa da Tbilisis spilenZis qarxnebi, 
bolnisis rkinis sabadoebis gadamamuSavebeli brZmedi, rkinis saojaxo 
moxmarebis, sasoflo-sameurneo daniSnulebis da sabrZolo iaraRis, maT 
Soris, bulatis iaraRis mwarmoebeli saxelosnoebi, aSenda Tbilisis 
zarbaznebis Camosasxmeli qarxana, sadac aTvisebul iqna zarbaznis 
lulis damzadebis teqnologia umniSvnelovanesi evropuli teqnikuri 
siaxleebis gaTvaliswinebiT, ganaxlda yumbarebisa da tyvia-wamlis 
damamzadebeli Tofxanebi da a.S. 

amgvarad, metalurgia, rogorc liTonis miRebisa da misgan nakeTobis 
damzadebis wesi qarTvelebisaTvis imTaviTve bunebrivi da aucilebeli 
saqmianoba gaxldaT, msgavsad miwis damuSavebisa, ris gamoc saqarTvelos 
georgia  (miwaTmoqmedi) Seerqva. 

 
 
 
 
 
 
 
 
 
 
 
 

            1820 wels zarafxanaSi moWrili  
                     qarTuli fuli 
                                                  qarTuli zarbaznebis simbolika 

 
 

     qarTveli kaci mTeli Tavisi xangrZlivi istoriis manZilze mudam 
fusfusebda qurasa da sabervelTan – nals, namgals, Toxsa da sxva 
sameurneo daniSnulebis sagnebTan erTad gauTaveblad Wedda saomar 
iaraRs momxdurebisgan Tavis dasacavad. metalurgiis ganviTarebis 
tendenciebi saqarTveloSi uwyvetia. saukuneTa avbediTma msvlelobam ver 
SeaCera `kveriT xuroTa da rkinisa da rvalis mWedelTa~ tradiciuli 
ltolva `liTonTa damorCilebisa~. amis dasturad isic gamodgeba, rom 
meoce saukunis dasawyisSi saqarTveloSi kidev funqcionirebda CaTaxis 
Tujis qarxana ori miniaturuli brZmediT, Tbilisis spilenZis qarxana 
da mcire warmadobis liTondamamuSavebeli saxelosnoebi. 

qarTul metalurgias axali sicocxle Cabera WiaTura-zestafonis 
kompleqsma. es kompleqsi CvenTvis, qarTvelebisaTvis sruliad 
unikaluria. es aris RmerTisgan boZebuli bunebrivi simdidre, es aris 
akaki wereTlis, niko nikolaZis da sxva moRvaweTa fiqrisa da ocnebis 
sagani, es aris WiaTura-foTis Saragzaze imereli glexis urmiT Savi 
qvis transportirebis dros daRvrili ofli da, bolos WiaTura-
zestafoni aris qarTuli inteleqtualuri potencialis udidesi 
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monapovari, romelic didi mamuliSvilis giorgi nikolaZis saxels 
ukavSirdeba.  

g. nikolaZem da misma mimdevrebma 1930 wels didubis sacdel 
qarxanaSi pirvelad miiRes feromanganumi adgilobrivi nedleulis – 
WiaTuris madnis, tyibulis naxSirebis, adgilobrivi kirqvis, sufsisa da 
CaTaxis rkinisCemcveli madnebis gamoyenebiT. g.nikolaZem pirvelad amcno 
qveynierebas feromanganumis eleqtrodnobis teqnologia, man daadgina 
Rumelis winaRobis reJimze muSaobis aucilebloba, muSa Zabvis 
optimaluri sidide, Rumelis geometriuli maxasiaTeblebi, qvedis 
racionaluri konfiguracia, flusad kiris nacvlad kirqvis gamoyenebis 
sikeTe da procesis warmatebulad marTvisTvis saWiro mravali sxva 
parametri. 

aRniSnul gamokvlevaTa safuZvelze aigo da 1933 wels mwyobrSi 
Cadga zestafonis feromanganumis qarxana. 
     gasuli saukunis 50-an wlebSi amas daemata rusTavis metalurgiuli 
kombinati da mravali liTongadamuSavebeli sawarmo quTaisis 
saavtomobilo qarxnis, Tbilisis saaviacio gaerTianebis, avWalisa da 
rusTavis centraluri samsxmelo qarxnebis, WiaTuris samsxmelo 
saamqrosa da meqanikur sawarmoTa saxiT. 
     ganvlilma mRelvare 20 welma, Rrma uaryofiTi kvali daamCnia Cvens 
industriul ganviTarebas. Mmiuxedavad amisa, koncefciis avtorebi 
optimisturad vucqeriT momavals da migvaCnia, rom  msxvil RonisZiebaTa 
realizaciis, didi mniSvnelovani gardaqmnebisa an farTo sainvesticio 
proeqtebis gareSe, SesaZlebelia qveynis metalurgiuli simZlavreebis 
SedarebiT gazrdili datvirTvisa da mizanmimarTulad muSaobis 
pirobebSi miRweul iqnas garkveuli warmateba. Sedegad moveliT qveynis 
Tavdacvisunarianobis gaZlierebas, liTonproduqciis importis 
Semcirebas, sakuTar bazarze adgilobrivad warmoebuli maRali xarisxis, 
konkurentunariani saqonliT Canacvlebas da ukve uaxloes momavalSi 
liTonnakeTobaTa eqsportirebis dawyebas. 

          2. feroSenadnobebis metalurgia 

                            2.1. manganumis gamoyenebis sferoebi 
 

foladis warmoebaSi manganums sruliad gansakuTrebuli funqcia 
eniWeba. igi, rogorc ganmJangveli da malegirebeli elementi foladis 
dnobis teqnologiuri procesis aucilebeli komponentia. rogorc 
diasaxlisi nelsacxeblebis gareSe ver moamzadebs karg kerZs, ise 
manganumis gareSe ver moixarSeba kargi foladi. Aamitom metalurgiis 
ganviTarebasTan erTad sul ufro izrdeba manganumze moTxovna. 

jer kidev  me-19 saukuneSi WiaTuris manganumi eqsportis sagnad 
gadaiqca – “Sav qvad” wodebul manganumis madans WiaTuridan urmebiT 
ezidebodnen foTSi, iqidan ki gemebiT sazRvargareT. 

me-20 saukunis dasawyisSi ingliselma garTfildma aRmoaCina, rom 13-
14% manganumis Seculobis foladi sruliad unikaluri TvisebebiT 
gamoirCeva. aseTi foladebi e.w. daberebis efeqts amJRavneben da 
eqspluataciis procesSi ganuzomlad magrdebian. gaTfildis foladma 
udidesi gamoyeneba hpova cveTamedegi kvanZebis (rkinigzis jvarTavebi, 
muxluxa teqnika, satanko koSkurebi, gruntis damamuSavebeli meqanizmebi 
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da mravali sxv.) damzadebis procesSi. aman erTi aTad gazarda msoflio 
moTxovnileba manganumze. 

dReisaTvis marto metalurgiis miznebidan gamomdinare, msoflioSi 
manganumze moTxovnileba SvidniSna cifriT ganisazRvreba tona _ 
weliwadSi gamosaxuli. manganumis samrewvelo maragebi msoflios 
mxolod rva qveyanas gaaCnia, maT Soris saqarTvelosac. saqarTvelo 
manganumis msoflio maragebis 6% flobs. amJamad, marTalia, WiaTuris 
Jangeuli da peroqsiduli madnebis maragebi Semcireblia, magram 
arsebuli depoziti, romelic ZiriTadad warmodgenilia karbonatuli 
madnebiT, WiaTuris sabados msoflio mniSvnelobas uaxloes 100 
wleulSi kidev SeunarCunebs.  aqedan gamomdinare WiaTura-zestafonis 
kompleqsi CvenTvis sruliad unikaluria.  

manganumis ZiriTadi da umTavresi momxmarebeli Savi metalurgiaa 
(90-95%), sadac manganumi gamoiyeneba, rogorc danamati foladisa da 
Tujis ganJangva–legirebis procesSi.  
manganumi aseve farTod gamoiyeneba:  

 feradi liTonebis warmoebaSi – manganumiani TiTberisa da 
brinjaosagan amzadeben sakisrebs swrafmavali Zravebisa da manqana 
danadgarebisaTvis, misi spilenZTan Senadnobebisagan mzaddeba 
turbinebis frTebi da a. S.; 

 eleqtroqimiur mrewvelobaSi, manganumis orJangis (MnO2) saxiT, 
mSrali eleqtroelementebis dasamzadeblad; 

 minis warmoebaSi, sxvadasxva Seferilobis minis misaRebad, maT 
Soris mwvane minis gasauferuleblad; 

 laq-saRebavebis warmoebaSi, gansakuTrebiT feradi saRebavebis 
damzadebisas;  

 keramikis warmoebasa da metaluri minanqris damzadebis procesSi.  
manganumis naerTebis gamoyeneba dasaSvebi raodenobiT dadebiT Sedegs 
iZleva soflis meurneobaSic. dadgenilia, rom manganumis Semcveloba 
niadagSi xels uwyobs mcenareebis swraf ganviTarebas da zrdis 
nayofierebas. 

2.2. manganumiani  feroSenadnobebi – saqarTvelos mrewvelobis  

                            flagmani 
 

saqarTveloSi manganumis metalurgiis ganviTareba, romlis 
fuZemdeblad akaki wereTeli, niko da giorgi nikolaZeebi iTvlebian, 
Tavidanve did winaaRmdegobebTan iyo dakavSirebuli, magram es dargi 
mudam mniSvnelovan kvals tovebda qveynis ekonomikis ganviTarebaze. amis 
dasturad isic gamodgeba, rom saqarTvelo 1904-1913 ww manganumis 
msoflio warmoebis 30-53%-an segments flobda da msoflioSi 
erTpirovnul liderad iTvleboda. ganmartebisaTvis, 1913 wels 
saqarTveloSi mopovebuli iqna 1103 aTasi tona madani. 1937 wels madnis 
mopovebam 1650 aTasi tonas miaRwia, rac 10-jer aRemateba madnis mopoveba-
gadamuSavebis dRevandel maCvenebels. imave wels, axladaSenebul 
zestafonis feroSenadnobTa qarxanaSi warmoebuli iqna 35 aTasi tona 
feromanganumi. momdevno wlebSi warmoeba etapobrivad gafarTovda, 
warmoebuli iqna 40 sxvadasxva markis fero¬Senadnobi, aTvisebuli 
teqnologiebis mixedviT dagegmarda da aSenda qarxnebi ukrainaSi, 
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indoeTSi da a.S. Tavisi warmoebis piks zestafonis fero¬SenadnobTa 
qarxanam 80-ani wlebis meore naxevarSi miaRwia, wliuri warmoebiT 500 
aTasi tona feroSenadnobi da amjerad, saqarTvelo ukve feroSenadnobTa 
mwarmoebel msoflio mniSvnelobis qveyanaTa rigSi liderTa aTeulSi 
moeqca. amasTan, niSandoblivia, rom saqarTvelo praqtikulad erad-erTi 
qyeyana mwarmoebeli gaxldaT, romelic TiTqmis yvela dasaxelebis 
manganumSemcveli produqciis eqsports eweoda, manganumis koncentratiT 
dawyebuli, damTavrebuli suTa eleqtrolituri liTonuri manganumiT.  

WiaTura–zesatafonis samTo-metalurgiuli kompleqsi mTlianad da  
feroSenadnobebis mrewveloba, rogorc misi Semadgeneli dominirebadi 
nawili, umniSvnelovanes rols asrulebs saqarTvelos ekonomikis 
ganviTarebaSi. feroSenadnobebis mrewvelobaze saSualod modis 
saqarTvelos saeqsporto Semosavlis 1/5 da warmoadgens saxelmwifo 
savaluto rezervebis Semavsebel erT–erT Zlier rgols. am Tezisis 
dasadastureblad qvemoT moyvanilia monacemebi manganumian 
feroSenadnobebsa da sxva msxvili saeqsporto poziciebis Sesadareblad 
(diagrama 2.1,  2..2 da cxr. 2.1, 2.2).  

 
 
 

 

 

                                sur. 3.1 

 

                          

 
   sur.2.1 saqarTvelos ZiriTadi saeqsporto produqcia 2008 wlis   

  mixedviT, % 
 

 

 

 

 

 

 

              

      sur. 2.2 saqarTvelos ZiriTadi saeqsporto produqcia 2010 wlis 

   mixedviT, %     
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cxrili 2.1. 

 

 

 

cxrili 2.2 
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2.3. manganumis warmoeba metalurgiuli mrewvelobis 

ganviTarebis saerTaSoriso tendenciebis fonze 
 

saqarTvelos  manganumSemcveli produqciis sawarmoo simZlavreebis 
gamoyenebis done  sxva qveynebTan SedarebiT jer kidev Zalian dabalia.  
ufro metic, CamorCena sagrZnoblad didia 80-90–ani wlebis sakuTarive 
maCveneblebTan SedarebiT (cxrili 2.3). dReisaTvis, eleqtroTermuli 
gadamuSavebisaTvis vargisi manganumis koncentratebis saSualo wliuri 
warmoeba Seadgens 200000 t–s, nacvlad 1200000 t/w.–sa, xolo 
feroSenadnobebis saSualo wliuri warmoebis maCvenebeli, madnebisa da 
koncentratebis didi raodenobiT (50 – 100 aT. t.) importirebis 
miuxedavad, ver ascda 150000 t–s, maSin, rodesac mxolod zestafonis 
feroSenadnobTa qarxnis sawarmoo simZlavre 500000 t/w–s Seadgens, xolo 
dRevandeli mdgomareobis gaTvaliswinebiT – mas realurad SeuZlia  
200–250 000 t. feroSenadnobis gamoSveba.  

WiaTuraSi upiratesad karbonatuli fazis manganumSemcveli 
nedleulis siWarbisa da mopovebis dabali TviTRirebulebis gamo, maTi 
SesaZlo dekarbonizaciisa da dehidrataciis (gamowvis) garda, 
gansakuTrebuli yuradReba unda daeTmos madnebidan upiratesad 
manganumis amokrefis inovaciuri teqnologiebis damuSavebas, romlis 
warmatebiT gadaWrac gamoricxavs am tipis madnebis gamoyenebis 
masStabebis SezRudvas, rac dReisaTvis ZiriTadad argumentirebulia 
fosforis momatebuli Semcvelobis motiviT.   
 

            manganumis madnisa da koncentratis warmoeba  1990–2008  ww. 

cxrili 2.3 

წლები  მადნის  

მოპოვება 

(ათასი ტონა) 

პროცენტულად 

(1990 წ-თან)  

კონცენტრატი  პროცენტულად 

(1990 წ-თან)  

1990 2831.3  100.0  1251.6  100.0  

1991 1265.6  44.7  491.0  39.2  

1992 708.7  25.0  292.6  23.4  

1993 101.5  3.5  29.3  2.3  

1995 121.6 4.3 41.8 3.3 

1996 94.4 3.3 15.5 1.2 

1997 60.0 2.1 9.5 0.8 

1998 9.9 0.3 4.5 0.4 

1999 157.4 5.6 29.3 2.3 

2000 126.6 4.5 25.3 2.0 

2001 290.0 10.2 52.1 4.2 

2002 300.0 10.6 68.5 5.4 

2003 367.3 12.9 93.6 7.4 

2004 518.1 18.3 132.1 10,4 

2005 796.4 28,1 195.6 15,6 

2006 898,5 31 220,1 17,5 

2007 790,2 27 197,5 15,7 

2008 901,6 32 225,7 18,1 
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 karbonatuli madnis da miRebuli gamdidrebis produqtebis qimiuri Sedgenloba       

                                                                       cxrili 2.4 

პროდუქტების 

დასახელება 
კ ო მ პ ო ნ ე ნ ტ ე ბ ი 

გამდიდრების პრო-

დუქტების ქიმიური 

შედგენლობა  

Mn MnO2 SiO2 AL2O3 CaO Fe2O3 P2O5 

წონითი 

დანაკარგი 

(აქროლადე

ბი) 

გამოწვისას 

ნედლეული (madani) 19,1 2,5 31,0 2,37 14,0 1,85 0,41 22,25 

კარბონატული კონც, 

ელექტროლიტური 

მანგანუმის წარმოე-

ბისათვის  

24,5 4,0 21,2 2,3 9,5 2,1 0,4 26,8 

ჩვეულებრივი კარბო-

ნატული კონცენტრატი  
25,1 8,0 20,0 1,68 10,0 2,6 0,49 25,0 

 

 

2.4. zestafonis feroSenadnobTa qarxana 

 

manganumiani feroSenadnobebis eleqtrometalurgias feroSenad-
nobebis msoflio warmoebaSi erT-erTi pirveli adgili ukavia. maT Soris 
wamyvan poziciebzea rkina-manganum-siliciumis iseTi Senadnebi, 
rogoricaa – ferosilikomangnumi, maRal, saSualo da 
dabalnaxSirbadiani feromanganumi da liTonuri (rogorc 
eleqtroTermuli, aseve eleqtrolituri) manganumi. 

saqarTveloSi, me-20 saukunis 20-ian wlebSi, feroSenadnobebis 
eleqtrometalurgis dargis dabadebiT, safuZveli Caeyara Cveni qveynis 
industrializaciis dasawyiss.  

cnobilia, rom 1924 wels Seiqmna specialuri komisia, romelsac 
daevala Seeswavla saqarTveloSi feroSenadnobebis warmoebis pirobebi. 
komisiam qarxnis asaSeneblad, Tavisi moxerxebuli geografiuli 
mdebareobis gamo zestafoni SearCia, radgan igi axlos iyo WiaTuris 
manganumis madnis sabadoebTan, rionhesTan, Sav zRvasTan, raionSi 
Camodioda wyaluxvi mdinare yvirila da qalaqs hqonda gaSlili 
mdebareoba. Tavis mxriv, feroSenadnobTa qarxnis aSeneba dRis wesrigSi 
daayenebda ufro da ufro mZlavr hidroeleqtro sadguris 
mSeneblobasac. zestafonSi feroSenadnobTa qarxnis mSeneblobis 
saproeqto samuSaoebi dakveTili iqna germanuli firmisaTvis "Siemens-
Galske". paralelurad TbilisSi aSenda didubis sacdeli qarxana, sadac 
mimdinareobda sacdel-saZiebo da kvleviTi samuSaoebi. aRniSnuli 
kvlevebis Sedegebze dayrdnobiT, WiaTuris nedleulis TaviseburebaTa 
gaTvaliswinebiT moxda zestafonis qarxnis proeqtis saboloo 
formireba. 1930 wlis 2 Tebervals ki oficialurad Caeyara safuZveli 
qarTuli metalurgiis pirveli industriuli obieqtis _ zestafonis 
feroSenadnobTa qarxnis mSeneblobas. 
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1933 wlis 29 oqtombers CairTo pirveli Rumeli, romelmac pirveli 
produqcia gamouSva. es ricxvi iTvleba qarxnis eqsploataciaSi gaSvebis 
oficialur TariRad. noemberSi gaiSva meore Rumeli, xolo wlis 
bolosaTvis CairTo mesame Rumelic. paralelurad grZeldeboda 
mSenebloba da axali Rumelebis montaJi. wlis ganmavlobaSi gamoSvebuli 
iqna aTasobiT tona naxSirbadiani feromanganumi. 

1935 wlis oqtomberSi meore Rumelze daiwyo silikomanganumis 
gamodnobis teqnologiis aTviseba, xolo noemberSi mesame Rumelze 
miRebuli iqna 45%-iani ferosiliciumi. 

1936 wlidan metalurgiuli mrewvelobis moTxovnilebis Sesabamisad 
naxSirbadiani feromanganumis warmoebis moculobis Semcirebis xarjze 
Rumelebi gadavida 45 da 75%-iani ferosiliciumis warmoebaze. 

1936 wlis bolosaTvis eqsploataciaSi Sevida momdevno #4, 5 da 6 
Rumelebi. 

qarxnis cxovrebaSi RirsSesaniSnavi movlena iyo 1936 weli, rodesac 
pirvelad iqna miRebuli eleqtrodis TviTcxobadi masa. am dRidan 
Rumelebi gadavida sakuTari warmoebis eleqtrodis masis gamoyenebaze, 
ris Sedegadac Sewyda qarxanaSi dawnexili eleqtrodebis importi. amave 
wels daiwyo feromolibdenis RumelgareSe warmoeba silikoTermuli 
meTodiT. agreTve aTvisebuli iqna liTonuri manganumis warmoeba 
aluminoTermuli wesiT. es iyo eleqtroferoSenadnobTa RumelgareSe 
warmoebis pirveli praqtika metalurgiaSi. 

1937 wels Cvens qveyanaSi pirvelad miiRes silikokalciumi. amave 
wels amuSavda feromolibdenis calke saamqro. 

am droisaTvis zestafonSi warmoebuli produqciis asortimentSi 
Sedioda 75 da 45 %-iani ferosiliciumi, naxSirbadiani feromanganumi, 
silikomanganumi da rafinirebuli feromanganumi. garda amisa, 
specSekveTebiT dneboda feroqromi, liTonuri manganumi, 
silikokalciumi, aseve amzadebdnen wida bambas. 

1938 wlisaTvis ukve aTvisebuli iyo 11 saxis feroSenadnobi. 
sortamentis mravalferovnebis safuZvelze qarxanas Seecvala saxeli, 
nacvlad feromanganumisa, mas ewoda feroSenadnobTa qarxana. 

1938-1939 wlebSi aTvisebuli iqna qromaluminis ligaturis, 
kristaluri siliciumis, silikolis da Senadnob ams-is (alumin-manganum-
siliciumis) miRebis teqnologia. mTlianad Sewyda naxSirbadiani 
feromanganumis warmoeba. 

meore msoflio omis wina periodSi gansakuTrebuli mniSvneloba 
SeiZina sajavSne foladebma, omis dawyebisTanave dadga sakiTxi sufTa 
liTonuri manganumis farTo masStabiT misaRebad.  

1941 wlis bolosaTvis ukve miRebul iyo 99.7% sisufTavis eleqtro-
lizuri manganumis pirveli partia, romelic sacdeli dnobis 
Casatareblad TviTmfrinaviT gadaegzavna uralis metalurgiul qarxanas. 
1942 wels miRebuli iqna ferotitani. 1943-1944 wlebSi dainerga 
naxSirbadiani feromanganumis uflusod dnobis teqnologia. amiT 
aTvisebuli Senadnobebis ricxvma 17-s miaRwia. 

meore msoflio omis Semdgom wlebSi zestafonis feroSenadnobTa 
qarxanaSi kidev ufro daixvewa feroSenadnobebis miRebis teqnologiuri 
procesebi. 

am periodSi adgilobrivi resursebis bazaze SemuSavebul iqna da 
dainerga widis blokebis damzadebisa da silikaturi aguris warmoebis 
teqnologiebi. 
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ormociani wlebis bolos daiwyo axali ZiriTadi da damxmare 
saamqroebis mSeneblobis samuSaoebi. 1955 wels eqsploataciaSi gaeSva #2 
saamqro eqvsi sarafinacio RumeliT, romelTa simZlavre iyo 2500 kva da 
gamiznuli iyo saSualo¬¬¬¬naxSirbadiani feromanganumis misaRebad. 1958 
wels CairTo #3 saamqro, sadac xdeboda eleqtrolituri liTonuri 
manganumis miReba.  

amave periodSi ganxorcielda #1 saamqros saRumele 
transformatorebis modernizacia – simZlave gaizarda 7500-dan 11150 kva-
mde, ramac SesaZlebeli gaxada kidev ufro gazrdiliyo am saamqroSi 
Rumelebis mwarmoebloba. 

aseve ormocdaaTian wlebSi, pirvelad sakavSiro metalurgiis 
praqtikaSi daiwyo feroSenadnobebis daxuruli tipis eleqtroRumelebSi 
miRebis aTvisebis samuSaoebi. sawarmoo masStabiT Catarebulma dnobebma 
manganumian, qromian da siliciumian Senadnobebze, safuZveli Cauyara 
madanTermuli daxuruli Rumelebis daproeqtebasa da warmoebaSi 
danergvas. 

qarxnis centraluri laboratoriis naxevradsawarmoo masStabiT 
Catarebuli cdebis Sedegebi gaxda sawindari axali saaglomeracio 
saamqros aSenebisa. 

1976 wels eqsploataciaSi gaiSva ori briket-danadgari 35 t/sT 
mwarmoeblobiT, xolo aglofabrika wliuri warmadobiT 420 aT.tona 
aglomerati, amoqmedda 1979 wlis dasawyisSi. 

60-70-ian wlebSi kvlav gagrZelda axali Senadnobebis aTviseba. 
saqarTvelos mecnierebaTa akademiis metalurgiis institutTan erTad 
aTvisebuli iqna azotirebuli eleqtrolituri manganumis warmoeba. 
agreTve ganxorcielda sacdeli samuSaoebi eleqtrolituri liTonuri 
manganumis kaToduri naleqis gadasadnobad misi gauwyalbadoebisa da 
gaugogirdoebis mizniT. 

1972 wels metalurgiis institutis TanamSromlebTan erToblivi 
muSaobis Sedegad aTvisebuli iqna mTeli rigi axali kompleqsuri 
Senadnobebisa: naxSirbadiani da saSualo¬naxSirbadiani feromanganum-
vanadiumi, qrommanganumi, feromanganum-fosforisa da manganum-aluminiani 
ligaturebi. silicium-manganum-kalciumi, silicium-qrom-kalciumi da 
silikomanganumi aluminis, boris, magniumis, titanis, vanadiumisa da sxva 
elementebis damatebiT, romlebic gankuTvnili iyo foladisa da Tujis 
kompleqsuri ganJangvis, legirebisa da modificirebisaTvis. am 
droisaTvis qarxanaSi aTvisebuli axali Senadnobebis ricxvma 47-s 
miaRwia. 

amave wlebSi, erTdroulad mimdinareobda mTeli rigi samuSaoebi 
ZiriTadi Senadnobebis miRebis teqnologiuri procesebis 
srulyofisaTvis. 

aqve SeiZleba aRiniSnos silikomanganumis miReba manganumis 
aglomeratisa da saSualonaxSirbadiani feromanganumis widis 
gamoyenebiT, agreTve naxSirbadiani feromanganumis dnoba rkinis madnis 
gundebiT, nacvlad rkinis madnisa. silikomanganumis dnoba 
dabalfosforiani naxSirbadiani feromanganumis widisa da ovruCis 
kvarcitis gamoyenebiT; naxSirbadiani feromanganumis dnoba flusiani da 
ufluso meTodiT, manganumisa da rkina manganumis aglomeratebis 
gamoyenebiT; saSualo-naxSirbadiani feromanganumis dnoba Txevadi 
gadasamuSavebeli silikomanganumis gamoyenebiT; silikomanganumis miReba 
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titanis danamatiT; eleqtrolituri manganumis miReba amoniumis 
sulfatis gamoyenebiT da sxva. 

qarxanaSi didi samuSaoebi Catarda dabali xarisxis manganumis 
koncentratebis asaTvisebladac. warmoebaSi maTi danergva ganxorcielda 
ise, rom amas arsebiTi cvlileba gamoSvebuli produqciis xarisxze ar 
mouxdenia. yovelive es miRweuli iqna kazmis kompoziciuri 
Semadgenlobis Secvlis, sakazme masalebis momzadebisa da dozirebis 
sqemebis Secvlis xarjze, agreTve teqnologiuri reJimis kidev ufro 
daxvewiT.  

1976-1979 wlebSi saqarTvelos mecnierebaTa akademiis metalurgiis 
institutTan erTad qarxanaSi SemuSavebuli da danergili iqna 
silikomanganumis miRebis teqnologia tyibulis maRalnacriani naxSiris 
gamoyenebiT, ramac koqsikisa da kvarcitis xarji 50%-iT Seamcira. 
Semcirda agreTve eleqtroenergiis xarji, gaizarda manganumisa da 
siliciumis amoReba da Rumelis mwarmoebloba. aRniSnuli RonisZieba iyo 
winapiroba imisa, rom qarxnis kirqvis karieris (ajameTis) teritoriaze 
aSenebuliyo rgoluri Rumelebi tyibulis naxSirebis Termuli 
gadamuSavebisaTvis. samwuxarod proeqti bolomde ver ganxorcielda 90-
an wlebSi mimdinare movlenebis gamo.  

yvelaze mniSvnelovani movlena qarxnis cxovrebaSi iyo 1980 wels #5 
saamqroSi ori axali zemZlavri hermetuli iaponuri “Tanabe”-s firmis 
Rumelis eqsploataciaSi gaSveba. TiToeulis simZlavre 75 mva-s 
Seadgenda. Rumelebi mTlianad avtomatizebuli da meqanizebuli 
gaxldaT. 

70 ww bolos #1 saamqros Rumelze eqsploataciaSi gaeSva mSrali 
tipis inglisuri airgamfiltri (mtverdamWeri)  danadgari. #5 saamqros 
gaSvebisTanave amoqmedda sveli filtraciis airgamwmendi danadgari. 1982-
1983 wlebSi eqsploaciaSi Sevida sabWoTa kavSirSi yvelaze mZlavri 
mSrali filtraciis airgamwmendi danadgari #4 saamqrosaTvis. qarxana 
gadavida unarCeno sqemiT warmoebaze. daWerili mtveri gamoiyeneboda 
aglofabrikaSi, aglomeratis warmoebaSi. aseve warmoebda Txevadi widis 
gadamuSaveba granulirebul widad. narCeni, gamyarebuli (qerquli) widebi 
gaitaneboda qarxnidan da iyreboda specialur widasayarze. 

1982 wels pirvelad feroSenadnobebis warmoebis praqtikaSi 
sverdlovskis institutTan erTad eqsploataciaSi Sevida 
silikomanganumis gadasayreli widebis pnevmoseparaciis ubani. 
pnevmoseparaciis Sedegad miiReboda liTonkoncentrati, widis RorRi da 
widis fxvnili, romlebic gamoiyeneboda feroSenadnobebis 
kvlav¬warmoebaSi an Tujis warmoebaSi _ brZmedebSi.  

80-an wlebSi aseve intensiurad mimdinareobda ZiriTadi saamqroebis 
Rumelebis rekonstruqciisa da teqnikuri gadaiaraRebis samuSaoebi. 
ganxorcielda #1 saamqros sruli rekonstruqcia Rumelebis 
konstruqciis SecvliT; #3 saamqroSi dainerga grigaluri Rumelebi 
manganumis koncentratebis gamosawvavad. rekonstruqcia Cautarda #4 
saamqros xuT Rumels, gaizarda abazanis geometriuli parametrebi, 
Seicvla zondi, denmimyvani, kazmis mimwodebeli da wylis gamacivebeli 
sistemebi. transformatoris simZlavre gaizarda 16,5-dan 22,5 mva-mde. 

1986 wlidan daiwyo da 1988 wlisaTvis ganxorcielda #2 saamqros 
Rumelebis rekonstruqciis samuSaoebi, Rumelebis simZlavre 3,5-dan gai-
zarda 5,0 mva-mde. mTliani teqnikuri gadaiaraReba Cautarda #3 saamqros, 
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damTavrda #4 saamqros teqnikuri gadaiaraReba darCenili sami Rumelis 
rekonstruqciiT, gafarTovda #2 da #5 saamqroebis sakazme ezoebi. 

zestafonis feroSenadnobTa qarxanam maqsimalur warmoebas miaRwia 
1985-1989 wlebSi. saSualo wliuri warmoeba am periodisaTvis Seadgenda 
500 aT. tonamde feroSenadnobs.   

1990-1991 wlebSi #2 saamqros Rumelebze gaiSva mSrali tipis 
mtverdamWeri danadgari. #1 saamqros 11,150 mva simZlavris RumelebSi 
miRebuli iqna kalciumis karbidi.  

1993 wels #1 saamqroSi eqsploataciaSi Sevida kalciumis karbidis 
damsxvreva-daxarisxebis xazi, xolo #4 saamqroSi _ feroSenadnobebis 
damsxvreva-daxarisxebis axali xazi. aRniSnuli gamoirCeva imiT, rom is 
awarmoebs feroSenadnebis  daxarisxebas 5 fraqciad +80; 50-80; 25-50; 10-25; 
da - 10 mm. amiT zestafonSi warmoebulma feroSenadnobebma Tanamedrove 
saerTaSoriso standartebiT gamkacrebuli moTxovnebi srulad 
daakmayofila. 

1993-1995 wlebi zestafonis feroSenadnobTa qarxnisaTvis 
gansakuTrebiT mZime aRmoCnda. am periodSi silikomanganumis warmoeba 
Semcirda 30 aT. tonamde, saSualo¬naxSirbadiani feromanganumis 
warmoebam iklo _ 8-jer, xolo eleqtrolituri manganumis warmoeba 
Semcirda 72 t-mde. yovelive es ganpirobebuli iyo iseTi obieqturi 
mizezebiT, rogoricaa mwvave energokrizisi, sakazme masalebis 
mouwodebloba da a.S.  

1996 wels g. nikolaZis saxelobis zestafonis feroSenadnobTa 
qarxana gardaiqmna saaqcio sazogadoebad. Seiqmna sameTvalyureo sabWo. 
romelic gankargavda aqciaTa paketis 49%-s. Sida resursebis maqsimaluri 
gamoyenebiT (ZiriTadad #5 saamqros Rumelebis demontaJis Sedegad) 
moxda #4 saamqros ramodenime Rumelis naxevrad¬kapitaluri SekeTeba da 
kvlav eqsploataciaSi Seyvana.  

2003 wlidan aqciaTa samarTi paketis (51%) saxelmwifosagan 
pirdapiri Sesyidvis Sedegad ss “g. nikolaZis saxelobis zestafonis 
feroSenadnobTa qarxnis” marTvelobaSi Semodis avstriuli investori 
“DCM DECOmetall”.  

2003-2006 ww. kapitalurad aRdga da eqsploataciaSi Sevida #4, #28 
da #24 eleqtroRumeli. aseve kapitalurad SekeTda #1 saamqros 
airgamfiltri danadgari. aqve rekonstruqcia ganicada konveierulma 
saCamosxmo manqanebma, romlebic uzrunvelyofen sasaqonlo fraqciis 
produqciis uSualo miRebas, Semdgomi damsxvreva-daxarisxebis gareSe. 
moxda #4 saamqros axlad¬aRdgenili Rumelebis airgamfiltri seqciebis 
sruli reabilitacia-ganaxleba. Sesrulda sxva mravali sarekonstruqcio 
samuSao. Sedegad, zestafonis feroSenadnobTa qarxnis sawarmoo 
simZlavre 63 aT. t-dan gaizarda 125 aT. t-mde. 

2007 wlidan qarxanaSi kvlav axali investori gamoCnda. kerZod, 
qarxana marTvelobaSi gadaeca inglisuri “Stemkor UK”–is mier 
dafuZvnebul Sps “jorjian manganezs”, romelmac amave dros moaxdina 
“WiaTur¬manganumisa” da “varcixe hesis” privatizebac. am periodidan Sps 
“jorjian manganezSi” Semodis ukrainuli menejmenti, romelic iRebs 
valdebulebas:  

- 2  wlis  ganmavlobaSi ganaxorcielos  100 milioni aSS dolaris 
investicia,  

- pirvelive    wels moipovos aranakleb 300 000t. madani (nacvlad 
arsebuli 200 000 tonisa),  
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- meore wels ki mopovebuli madnis raodenobam 400 000 tonas unda 
miaRwios.   

- mopovebuli nedleulidan  aranakleb 200 000 tona madani  
saqarTveloSi unda gadamuSavdes, risTvisac “zestafonis 
feroSenadnobTa qarxanaSi” eqsploataciaSi unda gaiSvas axali Rumelebi.  

- feroSenadnobis warmoebam pirvel wels unda Seadginos 200 000 
tona, nacvlad arsebuli 120 000 tonisa, momdevno wels ki warmoebam 300 
000 tonas unda miaRwios. 

- grZelvadian perspeqtivaSi madnis wliuri  mopoveba unda 
gaizardos 700 000 tonamde weliwadSi, xolo feroSenadnobis wliuri 
warmoebam unda Seadginos 400 000 t/w. 

- pirveli ori wlis ganmavlobaSi  imereTSi damatebiT unda Seiqmnas 
1000 samuSao adgili, gaumjobesdes muSa-mosamsaxureTa samuSao da 
usafrTxoebis pirobebi.  
  

 

 

 

 

 

 

 

 

 

 

 

    sur. 2.3. 1991–2008 ww. ferosilikomanganumis warmoebis dinamika 

zestafonis feroSenadnobTa qarxanaSi, t. 

 



  24

 

     sur. 2.4.  zestafonis feroSenadnobTa qarxnis infrastruqtura 

2.5. feroSenadnobTa sawarmoo sxva simZlavreebi 

 

dRevandeli mdgomareobiT, saqarTveloSi moqmedebs 
feroSenadnobebze specializebuli ramodenime saSualo da mcire 
simZlavris eleqtro metalurgiuli sawarmo. sawarmoo masStabebis 
mixedviT maTi Tanmimdevroba SesaZlebelia warmovadginoT Semdegnairad:  

 
• Sps “rusmetali” (rusTavi) _ 20 mva 
• Sps “WiaTurmanganum jorjia” (Terjola) 10 mva 
• Sps “jeoferometali” (rusTavi) _ 5 mva 
• Sps “nika” (rusTavi) _ 5 mva 
• Sps “foladi 2001” (rusTavi) _ 5 mva 
• Sps “meteqsi” (rusTavi) _ 3 mva  
• saqarTvelos industriuli jgufi (quTaisi) _ 3 mva  
• Sps “elmeti” (rusTavi) _ 2 mva 
• Sps “mermisi” (zestafoni) _ 1 mva. 

moviyvanT zogad monacemebs am sawarmoTa Soris SedarebiT msxvili 
qarxnebis - “rusmetalisa" da „WiaTurmanganum jorjiis“ Sesaxeb.  



  25

Sps “rusmetali” daarsda 2005 wels. organizaciam qalaq rusTavSi 
daiwyo qarxnis mSenebloba, romelic 2006 wels Sevida eqspluataciaSi. 

"rusmetalis" saqmianoba efuZneba metalurgiul sferoSi saukuneebis 
manZilze dagrovil da gamyarebul gamocdilebas, romliTac qalaqi 
rusTavi mTels msoflioSi iyo cnobili. dasaqmebulTa umravlesoba, 
swored maRali profesiuli kvalifikaciidan da gamocdilebidan 
gamomdinare, qalaq rusTavis mkvidria. 

"rusmetalis" ZiriTad saqmianobas feroSenadnobTa warmoeba 
warmoadgens. kompanias Semdegi produqtebis warmoeba SeuZlia: 
ferosilikomanganumi, ferosiliciumi, feromanganumi, feroqromi. 

garda amisa, "rusmetali" Terjolis regionSi manganumisa da 
kvarcitis ramdenime sabados sargeblobis licenzias flobs: 

• brolis qedi - kvarcitis damuSaveba mimdinareobs Ria karieruli 
meTodiT; 

• Cxari - manganumis madnis damuSaveba mimdinareobs Ria karieruli 
meTodiT; 

• Zevri - manganumis madnis damuSaveba mimdinareobs Ria karieruli 
meTodiT. 

mopovebuli madnis gadamuSaveba imave regionSi kompaniis manganumis 
gadamamuSavebel qarxanaSi xorcieldeba. "rusmetalis" mier warmoebuli 
produqciis 100% msoflios sxvadasxva qveyanaSi eqsportze gadis. 
amasTan, "rusmetalma" TurqeTSi warmomadgenlobac gaxsna, rac 
adgilobriv bazarze ufro moqnilad da efeqturad muSaobis saSualebas 
iZleva. kompania kvlavac mudmivad muSaobs axali bazrebis dapyrobasa da 
gafarToebaze.  

Sps „rusmetalma“ xarisxis marTvis kuTxiT Semowmeba gaiara, 
romelic damoukidebeli saerTaSoriso organizaciis mier ganxorcielda. 
Catarebuli auditis Sedegad, kompaniam daakmayofila xarisxis marTvis 
saerTaSoriso standartis ISO 9001:2008-is moTxovnebi. Sedegad, kompanias 
xarisxis marTvis saerTaSoriso serTifikati - ISO 9001:2008 mieniWa.  

 Sps „rusmetalma“ 2010 wlis agvistoSi manganumis madnis mopovebis 
licenzia SeiZina. sabado onis raion sofel SqmerSi mdebareobs. madnis 
mopoveba Ria karieruli meTodiT ganxorcieldeba, iseve, rogorc 
kompaniis sakuTrebaSi arsebul sxva sabadoebze mimdinareobs. 
aRsaniSnavia, rom miRebuli koncentrati mTlianad kompaniis 
feroSenadnobTa warmoebisTvis aris gankuTvnili. 

kompania „rusmetali“ ambrolauris raionSi, sofel uravSi mdinare 
luxunze 3 hidroeleqtrosadgurian kaskads aSenebs. kompania kaskadis 
mSeneblobas etapobrivad gegmavs. mimdinare etapze hesi 2-is mSenebloba 
mimdinareobs, romelic 2012 wlisTvis dasruldeba. aRsaniSnavia, rom 
kompaniis feroSenadnobTa warmoebisTvis erT-erTi ZiriTadi nedleuli 
eleqtro energiaa, Sesabamisad warmoebaSi sakuTari el. energiis 
gamoyeneba mniSvnelovnad Seuwyobs xels kompaniis swraf da ufro 
efeqtian ganviTarebas.  

warmoebuli produqciis qimiuri Semadgenloba moyvanilia 2.5. 
cxrilSi 
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                                                                                                                  cxrili 2.5.   

                        წარმოებული პროდუქციის ქიმიური შემადგენლობა 

Marks (ГОСТ) 
%

Si Mn C P S 

FeSiMn17(A) 
15.0‐

20.0 
65.0 min  2.5 max 0.3 max  0.02

FeSiMn 17(B) 
15.0‐

20.0 
65.0 min  2.5 max 060  0.02

Marks (ISO) 
%

Mn Si C P S 

FeSiMn18 
60,0‐

75,0 
15.0‐20.0 2.5 max 0.35 max  0.03 

FeSiMn18LP 
60,0‐

75,0 
15.0‐20.0 2.5 max 0.15  0.03 

   

     Sps  "WiaTurmanganum jorjia" saqmianobas eweva 2008 wlidan. kompania 

axorcielebs feroSenadnobebis  warmoebasa da eqsports. 

kompania flobs  manganumis madnis maragebs, manganumis madnis 

mopovebis licenzias, manganumis madanis gamamdidrebel  qarxnebs qalaq 

WiaTuraSi da or feroSenadnobTa qarxanas Terjolis raionis sofel 

naxSirRelesa da qalaq rusTavSi (Sps “meteqsi”).  

              

 

               warmoebuli produqcia: ferosilikomanganumi 

 

Description of  Goods   Standards  Mn, %  Si,%  P,%  C,%  S,% 

FeSiMn17 
ISO  5447‐
80 

67‐76  15‐19 
0,2‐

0,35 
1,5‐2,5  0,02 

 

                   maRalnaxSirbadiani feromanganumi 

Description of  Goods   Standards  Mn,%  Si,%  P,%  C,%  S,% 

FeMn78 
ISO  5446‐
80 

78,0‐
81,5 

2,0‐5,0  0,4‐0,5  5,2  0,002 



  27

 

2.6. feroSenadnobTa warmoebis ganviTarebis perspeqtiuli  

mimarTulebebi 
 

feroSenadnobebis warmoebis moculoba saqarTveloSi, 
damokidebulia da momavalSic darCeba damokidebuli foladisa da 
Tujis globaluri warmoebis masStabebze, msoflio bazris 
koniunqturisa da manganumiani da siliciumiani feroSenadnobebisadmi 
wayenebuli teqnikuri (xarisxobrivi) moTxovnebis gamkacrebaze. amdenad, 
umeteswilad yvelaferi damokidebuli iqneba ZiriTadi da damxmare 
nedleulis xarisxze da Rirebulebaze, eleqtroenergiis fasze da sxv. 
marTalia dReisaTvis feroSenadnobTa qarxnisaTvis saxelmwifos 
SeRavaTebi aqvs daswesebuli el.energiis tarifSi, magram manganumis 
madnebis importis gazrdis gamo adgilobrivi warmoebis feroSenadnobebi 
Tavisi TviTRirebulebiT mainc ver imyofebian im upirates poziciaSi, 
romelSic unda imyofebodnen realurad. 

mxedvelobaSi unda iqnas miRebuli is garemoebac, rom 
feroSenadnobebis eqsporti saqarTvelodan dsT-s qveynebSi mcirdeba da 
savaraudod momavalSic Semcirdeba, ramdenadac ruseTi da yazaxeTi 
intensiurad anviTareben manganumiani feroSenadnobebis sakuTar 
warmoebas, amas emateba ukrainaSi siliko da feromanganumis 
gamomuSavebis zrda da ruseTisa da belorusiis msxvili bazrebis 
intensiuri aTviseba. bazris diversificirebas axdens CineTic. es 
ukanaskneli bolo periodSi msoflios ualternativo lideria 
manganumiani feroSenadnebis warmoebis mxriv da ukve msoflio 
metalurgias Tavis pirobebsac ki karnaxobs. amasTan dakavSirebiT 
bunebrivi da kanonzomieria, saqarTvelom daiwyos zrunva Tavis 
sarezervo simZlavreebis amoqmedebaze da uzrunvelyos feroSenadnobebis 
sxvadasxva saxis axali, mciretonaJiani, magram SedarebiT 
maRal¬xarisxiani (dabalfosforiani da dabalrkiniani) produqciis 
warmoebis aTviseba. es pirvel rigSi isev da isev manganumiani, 
siliciumiani da kalciumiani feroSenadnobebis warmoebas exeba, romlis 
nedleulis sakuTari baza arsebobs saqarTveloSi.  

sayuradReboa is garemoebac, rom saqarTveloSi dReisaTvis 
dominirebad fero¬silikomanganumis warmoebaSi aucilebeli kvarciti 
praqtikulad 100%–iT importirdeba ukrainidan obruCis sabadodan, es 
maSin, rodesac xarisxobrivad TiTqmis igive Tvisebebis mqone 
adgilobrivi kazreTis kvarcitebi da ajameTis halcedoni saerTod ar 
gamoiyeneba. TumcaRa wlebis win, orive maTgani zestafonis 
feroSenadnobTa qarxanaSi sakmaod warmatebulad gamoiyeneboda.  

feroSenadnobTa warmoebaSi interesmoklebuli ar gaxlavT sakiTxi 
naxSirbadovani myari aRmdgenelis – ZviradRirebuli da deficituri 
koqswvrilas Canacvlebis SesaZleblobebis Sesaxeb adgilobrivi 
warmoebis, tyibulis qvanaxSirisagan miRebuli naxevradkoqsiT.   

gasaaqtiurebelia samuSaoebi Raribi manganumSemcveli madnebisa da 
koncentratebisagan aluminoTermuli egzoTermuli specbriketebis 
miRebisa da foladis pirdapiri ganJangva–legirebis teqnologiis 
aTvisebisa da kvlevis mimarTulebiT. am mimarTulebis perspeqtiulobis 
dasabuTebis SemTxvevaSi Cndeba Sansi imisa, rom erTiani teqnologiuri 
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ciklidan – „madnis mopoveba–gamdidreba–koncentratis warmoeba–
feroSenadnobis miReba da misi foladSi gamoyeneba“ nawilobriv an 
mTlianad gamoiricxos yvelaze maRali TviTRirebulebis teqnologiuri 
operacia – feroSenadnobis warmoeba da Raribi madnebi da koncentratebi 
warmatebulad iqnes gamoyenebuli uSualod foladisa da Tujis 
warmoebaSi.  

dRes ekonomikis samTo-metalurgiuli seqtori kerZoa, umetesad 
ucxoelebis marTvaSia, xolo misi saqmianobis Tanmxlebi samecniero 
organizaciebi darCa saxelmwifo sakuTrebaSi mwiri dafinansebiT. 
sawarmoTa ucxoeli mflobelebi ar arian dainteresebuli 
perspeqtivisaTvis gaTvlili sawarmoo gegmebisa da inovaciuri kvlevebis 
dafinansebiT. samwuxarod, am mimarTulebiT arc adgilobrivi 
investorebi iRwvian.  
    upriani iqneba qveynis ganviTarebis am gardamaval etapze saxelmwifo 
struqturebma ikisron damakavSirebeli rgolis roli biznessa da 
Sesabamisi dargebis mecnierebas Soris (mag. samecniero-teqnikuri da 
sakoordinacio centrebis saxiT saTanado dafinansebiT), raTa aRdges 
warmoebasa da mecnierebas Soris praqtikulad gawyvetili kavSirebi. maTi 
mTavari funqcia iqneba Sesabamisi dargebis ganviTarebis strategiis 
gansazRvra qveynis interesebis gaTvaliswinebiT.  

biznesisa da mecnierebis daaxloeba, maTi TanamSromlobis 
wilobrivi dafinanseba saqmianobis sawyis etapze, ramac saboloo 
angariSiT xeli unda Seuwyos qveynis mecnierul-teqnikuri da 
teqnologiuri potencialis ufro srul gamoyenebas.  

konkurentunariani teqnologiebi, rogorc RerZi inovaciuri 
ekonomikisa, TavisTavad ar aRmocendeba. es xangrZlivi procesia, 
srulfasovani samecniero kvlevebi ki  dRevandeli qarTuli 
mecnierebisaTvis fufunebadaa qceuli. warmoebis organizaciisaTvis, ra 
Tqma unda, SeiZleba ucxo qveynis teqnologiis Semotana, magram ar unda 
dagvaviwydes, rom arc erTi qveyana ar gayidis axal teqnologiebs da 
warmoebis saidumloebebs. masze orientacia Cvens teqnologiur 
CamorCenilobas daakonservebs da teqnologiurad da mecnierulad 
ganviTarebul qveynebze damokidebulebaSi aRmovCndebiT. amitom 
aucilebelia, ganvaviTaroT sakuTari mecnierebac. 

da bolos, kidev erTxel unda aRiniSnos, rom mineraluri 
nedleulis metalurgiuli gadamuSavebiT miRebuli produqcia maRali 
damatebiTi Rirebulebis mqone da eqsportmoTxovnadi saqonelia. amitom 
aRniSnuli kompleqsis ganviTareba da masze saxelmwifo xelSewyobis anu 
proteqcionistuli politikis gatareba saqarTvelos ekonomikis axal 
prioritetebSi unda ganixilebodes.  

unda SemuSavdes metalurgiul sawarmoTa mier gamoSvebul erTeul 
produqciaze gamoyenebuli nedleulis, eleqtroenergies, damxmare 
masalebis da a.S. xarjvis normatiuli dokumenti. Aam normativebiT 
SesaZlebeli gaxdeba warmoebuli produqciis,  misi realizaciis, 
importisa da eqsportis moculobebis gansazRvra. Ees funqcia unda 
daekisros  sabiujeto samecniero organizacias, romelic ar warmoadgens 
dainteresebul mxares, magaliTad f.TavaZis metalurgiisa da 
masalaTmcodneobis instituts.  Aaqve aRvniSnavT,  rom instituti 
warmoadgens saxelmwifo interesebis gamtarebel organizacias da masze 
saxelmwifos mier valdebulebebis dakisrebis SemTxvevaSi igi 
uflebamosili unda iyos Tavisi saqmianobis sferoebis farglebSi 
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moamzados dokumenti ama Tu im sawarmos teqnikur - ekonomikuri 
maCveneblebis Sesabamisobaze warmoebaSi arsebuli mowyobilobebisa da 
teqnologiebis gaTvaliswinebiT. 

aqve unda SevCerdeT standartizaciis problemaze. standarti Tavisi 
mniSvnelobiT normatiul-teqnikuri dokumentia. igi adgens produqciis 
maxasiaTeblebs, warmoebis wesebsa da gamocdis meTodebs, moTxovnebs 
terminologiaze, SefuTvaze, markirebaze da sxva. 

standartizaciis obieqtebis didi simravlidan, winamdebare 
koncefciis CarCoebSi SevCerdebiT im standartebze, romelebic 
aregulireben liTonuri produqciis xarisxs, xarisxis kvlevis wesebs, 
meTodebs da ganzomilebebs. 

saqarTvelo, rogorc ssrk-is Semadgeneli nawili moqceuli iyo 
sabWoTa kavSiris saxelmwifo standartebis moqmedebis arealSi da e.w. 
gostebiT (saxelmwifo standarti) sargeblobda. maTi saSualebiT 
dgindeboda moTxovnebi produqciis teqnikur donesa da xarisxze.  

 ruseTis federaciasTan savaWro-ekonomikuri da materialur-
teqnikuri urTierTobebis SezRudvam ruseTis federaciis erovnuli 
standartebiT sargeblobis saWiroebac gamoricxa. damoukidebel 
saqarTveloSi gaCnda saerTaSoriso standartizaciis ZiriTadi 
amocanebis Sesabamisi moTxovnebi.  

 saqarTvelo savaWro-teqnikur kavSirebs amyarebs dasavleTis 
ganviTarebul qveynebTan. dRiTidRe farTovdeba nomenklatura im 
masalebisa da mowyobilobebisa, romlis momwodeblebic saerTaSoriso 
standartebiT ISO (International Organization for Standartizacion), ASTM (American Societi 

for  Testing  and Materials),    CEN  (Europian  Committee  for  Standartization),    API  (American 
Petroleum  Institute)  sargeblobs, iyenebs standartiT dadgenil terminebs, 
gamocdebis meTodebsa da maTi Catarebis wesebs. gamocdis meTodebsa da 
pirobebs, xSirad, sinjis aRebisa da sagamocdo nimuSis damzadebis 
originaluri wesebic emateba.  

qarxana damamzadeblidan, liTonTan erTad, momxmarabels misi 
meqanikuri Tvisebebis maxasiaTeblebis ricxviTi mniSvnelobebi miewodeba. 
Senadnobis meqanikuri Tvisebebis Sefaseba gamocdebis mkacrad 
reglamentirebuli meTodebiT unda warmoebdes, vinaidan meqanikuri 
maxasiaTeblebis ricxviTi mniSvnelobebi gamocdis gamoyenebul 
meTodebzea damokidebuli. meqanikuri gamocdebis meTodebi ar SeiZleba 
nebismierad iqnes SerCeuli, radgan maTi Sedegebi araSedarebadi iqneba. 
meqnikuri Tvisebebis maxasiaTeblebi ara marto Sedarebadi, aramed 
sakonstruqtoro praqtikisTvis gamosadegi da sando unda iyos. 
momxmarebeli am monacemebiT, konstruqciis muSaobis konkretuli 
pirobebisTvis, liTonis vargisianobas sazRvravs. meqanikuri gamocdebis 
laboratoriuli meTodebi, SesaZleblobisamebr, liTonis saeqsplu-
atacio Tvisebebs unda aRawarmoebdes. aRniSnuli teqnikuri moTxovnebis 
dakmayofileba SesaZlebelia im standartebis gamoyenebiT romlis 
mixedviTac Sefasebulia mowodebuli produqcia. Tvisebebis 
ganmsazRvreli Sedarebadi ricxviTi mniSvnelobis misaRebad nebismieri 
laboratoriuli kvleva  gamosacdeli masalis standartuli pirobebiT 
gaTvaliswinebuli meTodebisa da wesebis identuri iyos. 

 liTonuri produqciis Tvisebebis, maT Soris meqanikuri 
maxasiaTeblebis standartizaciis problema aqtualuria, miTumetes rom 
misi mogvareba  sarTaSoriso vaWrobis ganviTarebis aucilebeli pirobaa. 
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erovnuli standartebis saerTaSoriso standartebTan harmonizaciiT 
dainteresebulia, rogorc industriulad ganviTarebuli qveynebi, ise 
ganviTarebadic, romlebic sakuTar erovnul ekonomikas qmnian. 

aqedan gamomdinare migvaCnia, rom saqarTvelos liTondamamuSavebel 
mrewvelobaSi saswrafod unda Cainergos msoflioSi xmarebuli 
standartebi. 

 
                           *        *        *        * 

saxelmwifom xeli unda Seuwyos biznesisa da mecnierebis 
daaxloebas, maTi TanamSromlobis wilobrivi dafinansebiT saqmianobis 
sawyis etapze. Sedegad,E ufro srulad iqneba gamoyenebuli qveynis 
mecnierul-teqnikuri da teqnologiuri potenciali.  

    konkurentunariani teqnologiebi, rogorc RerZi inovaciuri 
ekonomikisa, TavisTavad ar aRmocendeba. es xangrZlivi procesia, 
srulfasovani samecniero kvlevebi ki  dRevandeli qarTuli 
mecnierebisaTvis fufunebadaa qceuli. warmoebis organizaciisaTvis, ra 
Tqma unda, SeiZleba ucxo qveynis teqnologiis Semotana, magram ar unda 
dagvaviwydes, rom arc erTi qveyana ar gayidis axal teqnologiebs da 
warmoebis saidumloebebs. masze orientacia Cvens teqnologiur 
CamorCenilobas daakonservebs da teqnologiurad da mecnierulad 
ganviTarebul qveynebze damokidebuli aRmovCndebiT. amitom aucilebelia, 
ganvaviTaroT sakuTari mecnierebac. 

da bolos, kidev erTxel unda aRiniSnos, rom mineraluri 
nedleulis metalurgiuli gadamuSavebiT miRebuli produqcia maRali 
damatebiTi Rirebulebis mqone da eqsportmoTxovnadi saqonelia. amitom 
aRniSnuli kompleqsis ganviTareba da masze saxelmwifo xelSewyobis anu 
proteqcionistuli politikis gatareba saqarTvelos ekonomikis axal 
prioritetebSi unda ganixilebodes.  
 

2.7. specproduqtisa da speckoncentratebis warmoeba, rogorc 

WiaTuris manganumis madnebis racionaluri gamoyenebisa da 

sabados eqsploataciis gaxangrZlivebis erT-erTi 

perspeqtiuli saSualeba 

 

Tanamedrove etapze WiaTuris manganumis sabado umetes wilad Raribi 
madnebisgan Sedgeba. madnebis gamdidrebisas dabalia warmoebis teqnikur-
ekonomikuri maCvenebeli, radganac maRali xarisxis koncentratebis (Mn 
42-51%) gamosavali mxolod 25%-s Tu aRwevs da isic, Tavisi 
wvrilfraqciulobis gamo ar warmoadgens metalurgiuli 
gadamuSavebisaTvis kondiciur nedleuls. aRniSnuli wvrilfraqciuli 
koncentratebi ucilobel danaWrovnebas saWiroeben, risi 
SesaZleblobac, aglofabrikis amortizebisa da eqsploataciidan 
gamosvlis gamo, dReisaTvis qarxanas ar gaaCnia. Sesabamisad zestafonis 
feroSenadnobTa qarxana ver axerxebs mxolod WiaTuris nedleulze 
muSaobas da iZulebulia koncentratebis mniSvnelovani nawili 
sazRvargareTidan Semoitanos. imis gamo, rom qarxana nawilobriv mainc 
wvrilfraqciuli koncentratebis gamoyenebiT muSaobs, didia manganumis 
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danakargi mtver-airuli gamonabolqvis saxiT, eleqtro¬RumelSi 
gauaresebulia kazmis airgamtaroba, ris Sedegadac ferxdeba aRdgeniTi 
procesebi da mcirdeba wamyvani elementebis amokrefa liTonSi. 
Sesabamisad, gazrdilia eleqtruli energiis xvedriTi xarji. 

aRniSnuli problemebis kompleqsurad gadaWris erT-erT yvelaze 
misaReb saSualebad gvesaxeba gza, romelic iTvaliswinebs WiaTuris 
gamamdidrebel fabrikebSi koncentratebis mxolod xarisxobrivi 
maCveneblis mixedviT warmoebis Sewyvetas da mis nacvlad upiratesobas 
aniWebs konkretuli feroSenadnobebis gamosadnobad saWiro specialuri 
Sedgenilobis masalebis warmoebas. saxeldobr, silikomanganumis 
gamodnobisaTvis racionalur masalad migvaCnia naWrovani 
maRalkaJmiwaSemcveli specproduqti (cxrili 2.6), romlis miRebac 
SesaZlebelia WiaTuris manganumis madnebis gamdidrebis procesSive, 
damatebiTi materialuri danaxarjebis gareSe. imis gaTvaliswinebiT, Tu 
ra moTxovnebia wayenebuli silikomanganumze fosforis SemcvelobasTan 
dakavSirebiT, specproduqtis gamoyenebas gaaCnia ori gansxvavebuli 
mimarTuleba. kerZod, maRalfosforiani silikomangaunmis (P-0,35%) 
misaRebad specproduqti SesaZlebelia uSualod iqnas gamoyenebuli 
kazmSi WiaTuris manganumis koncentratebTan erTad (tona produqciaze 
xarjiT 500-1200 kg), xolo dabalfosforiani (P-0,20%) silikomanganumis 
gamodnobisaTvis specproduqtis gamoyeneba moiTxovs am masalidan 
manganumis koncentratebTan erTad dabalfosforiani nalRobis (Mn 32%, 
P-0,04%) winaswar gamodnobas (specproduqtis xarji tona nalRobze 1000 
kg) da am nalRobis Semdgom miwodebas silikomangnumis kazmSi.  

 
                                                       cxrili 2.6.   

              specproduqtis saSualo qimiuri Sedgeniloba, % 

 

 

granulometruli Sedgeniloba: -50 +16 mm 
fazuri Sedgeniloba: 65-75% manganumis karbonatia, xolo _ 30-35%   

oqsiduri mineralebis saxiTaa warmodgenili.  
 
WiaTuris gamamdidrebeli fabrikebis mwarmoeblobis 

gaTvaliswinebiT SesaZlebelia weliwadSi saSualod 80 aTasi tona 
specproduqtis warmoeba. naWrovani maRalkaJmiwaSemcveli specproduqtis 
warmoeba da realizacia ki uzrunvelyofs: 

 
• WiaTuris madnebis racionalur gamoyenebas; 
• WiaTuris sabados eqsploataciis gaxangrZlivebas; 
• deficituri maRalxarisxiani koncentratebis aucilebeli 

gamoyenebis maCveneblis 25 %-iT Semcirebas;  
• madnebis gamdidrebis procesSi sawarmoo narCenebis warmoSobis 

minimumamde dayvanas; 
• manganumis madnisa da kvarcitis importis aucileblobis 

gamoricxvas; 

Mn  SiO2  CaO  MgO  Al2O3  Fe2O3  P  g.d 

20  35  6  2  2  2,5  0,16  20 
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• silikomanganumis warmoebis TviTRirebulebis Semcirebas saSualod 
100-150 aSS dolariT tona produqciaze; 

• garemos ekologiuri mdgomareobis gajansaRebas. 
 

specproduqtis warmoeba da realizacia sawarmoo masStabiT aprobi-
rebulia WiaTuris samTo-gamamdidrebel kombinatsa da zestafonis fe-
ro¬SenadnobTa qarxanaSi.  

saSualonaxSirbadiani (C 1-1,5%) feroSenadnobebis gamosadnobad 
saWiro specialuri Sedgenilobis koncentratebis warmoebis 
TvalsazrisiT, WiaTuraSi upiratesoba unda mivaniWoT manganumis 
maRalfuZiani (CaO>5%) koncentratebis warmoebas. kerZod, WiaTuris 
gamamdidrebel fabrikebSi karbonatuli madnebis gamdidrebisas SeiZleba 
miRebuli iqnas maRalfuZiani “speckoncentrati” (gamosavaliT 25%). 
speckoncentrati, specproduqtTan SedarebiT wvrilfraqciulobis 
miuxedavad (cxrili 2.7 da 2.8), qimiuri Sedgenilobidan da Tvisebebidan 
gamomdinare SesaZlebelia danaWrovnebis gareSec warmatebiT iqnes 
gamoyenebuli feroSenadnobTa warmoebis silikoTermul naxevradflusian 
da flusian teqnologiur procesebSi. zestafonis feroSenadnobTa 
qarxnis sinamdvileSi speckoncentrati SesaZlebelia gamoyenebuli iqnes 
saSualo naxSirbadiani feromanganumis FeMn 88  gamosadnobad. 

                                                         cxrili 2.7.  

                   speckoncentratis qimiuri Sedgeniloba, % 

Mn  MnO2  SiO2  CaO  MgO  Al2O3  Fe2O3  P  g.d CaO/ SiO2  P/Mn 
39,5 28,6 13,2 6,1 1,5 4,0 3,6 0,17 18,8 0,46 0,0043
 

                                                                  cxrili 2.8.  

         speckoncentratis granulometriuli Sedgeniloba 

fraqcia, mm, % 
+5 _5+3 _3+2 _2+1 _1+0,5 _0,5+0 
0,3 14,8 22,7 32,0 24,9 5,3 
 

speckoncentrati Tavisi qimiuri (CaO-6%), mineralogiuri (manganumi 
upiratesad warmodgenilia manganokalcitis saxiT) da fazuri (manganumi 
warmodgenilia karbonatebis saxiT 59-65%) Sedgenilobidan gamomdinare 
saSualebas iZleva srulad gamoiricxos deficituri maRalxarisxiani 
oqsiduri koncentratebis gamoyenebis aucilebloba 
saSualonaxSirbadiani feromanganumis dnobisas. amasTan, es 
uzrunvelyofs: silikomanganumis xarjis Semcirebas 12%-iT, xolo 
kirqvis xarjis Semcirebas 36%-iT. specproduqtis analogiurad, spec-
koncentratis warmoebam da realizaciam farTomasStabiani aprobacia 
gaiara da aTvisebuli iqna WiaTuris samTo-gamamdidrebel kombinatsa da 
zestafonis feroSenadnobTa qarxanaSi. speckoncentratis gamoyenebiT 
saSualo naxSirbadiani feromanganumis warmoebis TviTRirebuleba 
saSualod mcirdeba 200-250 aSS dolariT. amJamindeli mdgomareobiT 
zestafonis feroSenadnobebis qarxanas (zfq) gaaCnia sakmarisze meti 
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Tavisufali simZlavreebi (specializebuli sarafinacio 5 mva simZlavris 
eleqtroRumelebi), raTa zemoaRniSnuli teqnologia warmatebulad iqnes 
aTvisebuli zedmeti kapitaldabandebebis gareSe. 

niSandoblivia aRiniSnos isic, rom karbonatuli madnebidan 
speckoncentratebis warmoeba im mxrivacaa Rirebuli, rom gamdidrebis 
paralelur reJimSi SesaZlebelia manganumis mcire dioqsidSemcveli 
koncentratebis miRebac (cxrili 2.9). rogorc farTomaStabianma 
samrewvelo eqsperimentebma aCvena, aRniSnuli koncentratebi 
eleqtrolituri liTonuri manganumis (Mn 99,95%) miRebis procesSi 
warmatebiT enacvleba umaRlesi xarisxis peroqsidul koncentratebs. es 
ki amartivebs teqnologiur process da mniSvnelovnad aiafebs liTonuri 
manganumis warmoebas. tona produqciis TviTRirebuleba saSualod 300 
aSS dolariT mcirdeba. 

                                                          cxrili 2.9. 

      mcire dioqsidSemcveli speckoncentratis qimiuri Sedgeniloba, % 

Mn MnO2 SiO2 CaO MgO Fe2O3 Al2O3 P2O5 NiO g.d. 

28,6 6,2 13,8 13,5 1,0 1,25 1,80 0,43 0,44 27,3 

 

cnobisaTvis, bolo wlebis monacemebiT, zestafonis feroSenadnobTa 
qarxanaSi eleqtrolituri liTonuri manganumis warmoeba mTlianad 
Sewyvetilia. eleqtrolituri manganumis warmoebis aRdgenis SemTxvevaSi, 
zestafonis feroSenadnobTa qarxanas dioqsidSemcveli speckoncentratis 
saxiT damatebiTi sanedleulo baza gauCndeba. amasTan, 
maRalkaJmiwaSemcveli specproduqtisa da maRalfuZiani 
speckoncentratis warmoebiT erTis mxriv, da maTi feroSenadnobebis 
eleqtrometalurgiaSi realizaciis Sedegad, meores mxriv, gaCndeba 
WiaTuraSi dominirebadi 100 mln tonamde maragis mqone karbonatuli 
madnebis farTomasStabiani aTvisebis axali SesaZleblobebi. 

 

2.8. ferosilikoalumini 

 

2.8.1. ferosilikoalumini da misi warmoebis perspeqtivebi  

saqarTveloSi 
  

Savi metalurgiis praqtikaSi foladisa da specialuri Senadnobebis 
warmoebis dros ganmJangvelebad tradiciulad xmaroben ferosiliciumsa 
da alumins, romelTa misaRebad gamoiyeneba deficituri masalebi: 
kvarciti, rkinis burbuSela, koqsi, boqsiti da sxva. maTi miRebis 
teqnologiebi xasiaTdeba maRali energotevadobiT, dnobisaTvis 
masalebis momzadebis sirTuliT da a.S. am produqtebs warmatebiT cvlis 
ferosilikoalumini ligaturis saxiT. igi aris kompleqsuri 
feroSenadnobi, romelic Seicavs Zlier ganmJangvelebs siliciumisa da 
aluminis saxiT. gamoiyeneba ZiriTadad foladis warmoebaSi rogorc 
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ganmJangveli, magram SesaZlebelia misi gamoyeneba ZneladaRsadgeni 
liTonebis kompleqsur aRmdgenelad feroSenadnobebis warmoebaSic. 

ferosiliciumisa da aluminis meqanikuri narevebisagan gansxvavebiT, 
romelTa gamoyenebas Tan axlavs Txevadi foladis zedapirze 
siliciumisa da aluminis mniSvnelovani daJangva haeris JangbadiT, 
ferosilikoaluminis gamoyeneba uzrunvelyofs maTi xarjvis Semcirebas 
Sesabamisad 25 da 20%-iT tradiciulTan SedarebiT. foladis ganJangvaSi 
ferosilikoaluminis upiratesoba ganpirobebulia misi komponentebis - 
siliciumisa da aluminis JangbadTan erToblivad urTierTobis 
efeqturobiT, ganJangvis procesSi SedarebiT advildnadi, koagulirebadi 
oqsiduri Canasaxebis warmoqmniT, romlebic advilad aiwideba da 
oqsiduri CanarTebisagan orjer mainc asufTavebs folads. agreTve xels 
uwyobs foladis struqturis dawvrilmarcvlovnebas, rasac Tan axlavs 
dartymiTi siblantisa da droebiTi winaRobis gazrda, plastikuri 
Tvisebebis SenarCunebis fonze. ferosilikoalumini aumjobesebs 
modificirebuli da legirebuli Tujebis Tvisebebsac. 

is Mgamoyenebul iqna agreTve nedleulad feTqebadi nivTierebebis 
warmoebisaTvisac, miiRo ra umaRlesi Sefaseba am saqmis msoflio 
liderisagan - kompania “nitronobeli”-sagan. 

yovelive aman ganapiroba ferosilikoaluminis warmoebis efeqturi 
da iafi xerxebis moZebnis problemis win wamoweva, romlis gadawyvetis 
gzebis Ziebam saqarTvelosa da yazaxeTSi Seqmna winapiroba misi 
karboTermuli  warmoebis organizebis Taobaze, sadac sawyis nedleulad 
gamoyenebuli iqneboda Tixamiwis SedarebiT dabali da siliciumisa da 
rkinis oqsidebis maRali Semcvelobis teqnogenuri narCenebi: naxSiris 
nacari, naxSirebis mopovebisa da gamdidrebis narCenebi da sxva, 
romlebic iTvleba uvargisad aluminis warmoebisaTvis. SemoTavazebuli 
procesi mimdinareobs praqtikulad widis warmoqmnis gareSe. 

saeqsperto Sefasebebis mixedviT, msoflio bazarze 
ferosilikoaluminze moTxovnileba dReisaTvis Seadgens 2-5 milion 
tonas weliwadSi, maT Soris dsT-s qveynebSi 200 000 tonamde, magram misi 
realuri warmoeba ar cildeba 10-13 aTas tonas. aqedan udidesi wili 
yazaxeTze modis ( 6 aTasi tona weliwadSi). misi seriuli warmoeba aq 
daiwyo 1998 wels ekibastuzis mini-qarxanaSi Sps “А и К” sam madanTermul 
eleqtroRumelSi transformatorebis simZlavriT 1,2 mva (1 Rumeli) da 5,0 
mva (2 Rumeli). aq gaTvaliswinebulia misi warmoebis moculobis 
sagrZnobi gazrda (М.  Ж.  Толимбеков.  Перспективы  расширения  производства 

ферросиликоалюминия  в  Казахстане.  Материалы  IV‐ой  Международной  научно‐
технической    конференции    УкрФА    «Ключевые  вопросы  развития 
электрометаллургической отраслы», г. Киев, 20‐21 апреля, 2011 года. с. 42‐48). 

rac Seexeba problemis ekonomikur mxares, tona ferosilikoaluminis 
TviTRirebuleba Seadgens 600-800 aSS dolars regionSi eleqtroenergiis 
Rirebulebis mixedviT, xolo sarealizacio fasi 1100-1350 aSS dolars 
masSi aluminis Semcvelobis mixedviT. 

2.8.2. ferosilikoaluminis warmoebis teqnologia 

 

ferosilikoaluminisa da ferosiliciumis warmoeba ganekuTvneba 
uwido procesebs. maT anxorcieleben Tanamedrove mZlavr madanTermul 
RumelebSi karboTermuli xerxiT, gaaCniaT momzadebis erTnairi sqema 
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sakazme masalebis miwodebis dros, dnobis teqnologiis  erTi da igive 
kontroli. liTonis Camosxmac warmoebs erTi da igive tipis 
mowyobilobis gamoyenebiT. analogiuria gamwmendi mowyobilobebic.  

ferosilikoaluminis eleqtroTermuli warmoebis dros gamoiyeneba 
nacari, naxSiris gamdidrebis maRalnacriani narCenebi, moxsnili qanebi, 
romlebic Cveulebriv grovdeba sayrelebSi da iq sawyobdeba. teqnologia 
asufTavebs garemos da amgvarad ekologiuri datvirTvac gaaCnia. 

tyibulis sabados qvanaxSiris auzis naxSirovani qanebidan da 
naxSirebis gamdidrebis narCenebidan ferosilikoaluminis warmoebis 
teqnologiuri parametrebis dadgenis samuSaoebi Catarebul iqna saq. 
mecn. akademiis metalurgiis institutSi prof. g. miqelaZis 
xelmZRvanelobiT.  

1. П.Н. Джапаридзе, Л.А. Дракин, О.А. Лоладзе - Химико-технологическое исследование 
ткибульских смоляных липтобиолитов. Сборник лабораторных и заводских исследований 
по ткибульским липтобиолитовым сланцам. Институт металла и горного дела АН ГССР, 
1950. 

2. П.Н. Джапаридзе, О.А. Лоладзе, Химико-технологическое исследование ткибульских 
углистыых сланцев, Труды Института металла и горного дела, т. VIII, 1957.   

3. Г.Ш. Микеладзе, Е.М. Надирадзе, Т.А. Пагава, Р.Н. Цхведиани.  Электроплавка 
силикоалюминия из кокса и золы ткибульских сланцев. Труды Института металлургии АН 
ГССР, Т. IX, 1958. 

misive xelmZRvanelobiT Catarda am Senadnobis saqarxno dnobebi 1000 
kva simZlavris erTfaza eleqtroRumelSi briketebis gamoyenebiT, 
romlebic damzadebuli iyo tyibulis sabados qvanaxSiris gamdidrebis 
narCenebis bazaze tyibulis naxSiris damatebiT. kompleqsuri kvlevebis 
bazaze dazustebul iqna kazmSi myari naxSirbadis optimaluri 
Semcveloba ( steqiometriulad aucileblis 95%) da Senadnobis 1 tonaze 
masalebis xvedriTi xarji: tyibulis qvanaxSiris gamdidrebis narCenebi-
2,8t; tyibulis naxSiri – 2,5t. eleqtroenergiis xarjma Seadgina ~  13900 
kvt/t. Г.Ш. Микеладзе, Е.М. Надирадзе, Б.П. Гогоришвили, Р.Н. Цхведиани (Институт 
металлургии АН ГССР); Г. Я. Сиоридзе, Д. С. Чикашуа, А. И. Метревели (Зестафонский 
завод ферросплавов). Заводские плавки силикоалюминия из отходов обогащения 
ткибульских углей. Труды грузинского института металлургии, т. XIV. 1964. 

miRebuli Sedegebidan Cans, rom aluminis miReba madanTermul 
RumelebSi am saxis masalebidan ufro iafi jdeba, vidre Cveulebrivi 
teqnologiiT - Tixamiwis eleqtrolizi ftorSemcveli marilebis 
nalRobidan. yuradsaRebia isic, rom aluminis warmoebisaTvis 
maRalxarisxovani boqsitebis maragebi SezRudulia, paralelurad 
arsebobs aluminSemcveli narCenebisa da kompleqsuri nedleulis didi 
maragebi. pirveladi aluminis maRali fasebi, foladis ganJangvis dros 
misi didi namwvi, meoreuli aluminis resursebis simcire da masSi mavne 
minarevebis maRali Semcveloba ganapirobebs kompleqsuri Senadnobebis 
ufro maRal efeqturobas. 

2.8.3. resursuli baza 

 

qvanaxSiris qarTuli sabadoebis midamoebSi aTeul wlobiT 
dagrovili milionobiT tona gamdidrebis maRalnacriani narCenebi, myar 
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saTbobze momuSave rusTavisa da tyibulis Tboeleqtrosadgurebis 
widanacruli narCenebi da Tbilisis saaviacio qarxnis siaxloves 
dagrovili meoreuli aluminis maRalTixamiwiani widebi sruliad 
akmayofileben im moTxovnebs, romelic aucilebelia eleqtroTermiis 
gziT aluminsiliciumiani Senadnobebis warmoebisaTvis. 

ferosilikoaluminis miReba madanTermul RumelebSi SeiZleba 
vawarmooT sxvadasxva teqnologiuri variantebis mixedviT, ramdenime 
saxis nedleulis gamoyenebiT. ufro mizanSewonili iqneba tyibulis 
naxSirebis gamdidrebis narCenebisa da naxSirovani qanebis gamoyeneba, 
romlebic Seicaven kazmis yvela aucilebel komponentebs: naxSirs, 
rkinis, siliciumisa da aluminis oqsidebs. maRalnacriani naxSirisa da 
naWrovani naxSirovani qanebis upiratesoba mdgomareobs imaSi, rom isini 
ar saWiroeben maRal danaxarjebs dnobisaTvis maT mosamzadeblad. 
ferosilikoaluminisa da ferosiliciumis fasTa sxvaobas gansazRvravs 
danaxrjebi eleqtroenergiasa da sakazme masalebze. 

amgvarad, eleqtroTermuli aluminiani feroSenadnobebis ZiriTadi 
upiratesoba mdgomareobs imaSi, rom aluminis masis erTeuli maTSi ufro 
iafia, vidre sufTa aluminis miRebis dros. es aixsneba pirvelad 
nedleulze mcire danaxarjebiT, naklebi kapitaluri danaxarjebiT 
madanTermuli RumelebiT aRWurvili saamqroebis mSeneblobaze 
eleqtrolizerebTan SedarebiT, eleqtroRumelebis maRali mqk-iT, 
agreTve dnobisaTvis nedleulis momzadebis Sromatevadi stadiis 
ararsebobiT. foladis ganJangvisaTvis am Senadnobis gamoyenebis dros 
aluminis aTvisebis done orjer maRalia, vidre aluminis SoTebis 
gamoyenebis dros.  

proeqtis ekonomiuri efeqturoba unda Sefasdes rogorc 
ferosilikoaluminis madanTermul RumelebSi warmoebis etapze, aseve 
misi foladis ganJangvisaTvis gamoyenebis drosac. aq upriania 
gamoyenebuli iqnas analogiis meTodi anu ferosilikoaluminis 
gamodnobis parametrebi Sefasdes yvelaze tipiur analogTan mimarTebaSi, 
romlis warmoeba midinareobs dRes. rac ufro meti iqneba msgavseba maT 
Soris, miT ufro didi sizustiT SeiZleba CavataroT momdevno 
prognozuli gaTvlebi. 

 

2.8.4. ferosilikoaluminis warmoebis mecnieruli safuZvlebi 

 
eleqtroTermuli gziT siliciumisa da aluminis sistemis 

Senadnobebis miRebis Teoriisa da teqnologiis kuTxiT rigi 
fundamenturi kvlevebis miuxedavad karboTermul procesSi wamyvani 
elementebis amoReba jer kidev dabalia, rac ganapirobebs teqnologiuri 
RonisZiebebis kompleqsis damuSavebisa da Canergvis amocanebis 
mecnierulad dasabuTebuli gadawyvetis aucileblobas. aq sagulisxmoa 
is faqti, rom Al2O3 –is naxSirbadiT aRdgenis aRwera sakmaod rTulia, 
gansakuTrebiT misi Senadnobebis samrewvelo pirobebSi miRebis dros, 
rac dakavSirebulia aorTqlebasTan, aluminis oqsikarbidebisa da 
karbidis warmoqmnasTan, romlebic metalurgiuli warmoebis gzas 
sakmaod rTuls xdis. amitom mimdinareobs cdebi misi Tavidan 
asacileblad sxvadasxva xerxebiT: aluminis aorTqlebis Semcireba, 
warmoqmnili liTonisa da aRudgeneli oqsidebis/karbidebis nalRobebis 
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Txierdenadobis SenarCuneba, warmoqmnili liTonis dacva xelmeored 
daJangvisagan. amitom Zalze mniSvnelovania maTi qcevis codna 
maRaltemperaturul pirobebSi. samwuxarod mcirea am saxis kvlevebi da 
zogjer isini atareben urTierT gamomricxav xasiaTs. 

dRemde dagrovili eqsperimentuli monacemebi da arsebuli 
Teoriuli midgomebi garkveulwilad iZlevian imis saSualebas, rom 
gavakeToT misaRebi masalebis xarisxisa da teqnologiuri procesis 
parametrebis prognozi, magram am mimarTulebiT kidev ufro win 
wawevisaTvis kvlevis aucilebel obieqtebad unda iqcnen: rTul sistemaSi 
(oqsiduri nadnobi - airuli faza) komponentebis urTierTqmedebis, 
kinetikisa da Termodinamikis sakiTxebi; kondensirebuli da airadi aris 
gavlena nadnobebis zedapirul Tvisebebze; eleqtruli dnobis 
produqtebisa da sakazme masalebis fazuri da struqturuli gardaqmnis, 
agreTve sawyisi nedleuli masalebisa da maTi narevebis fizikuri, 
meqanikuri da sxva Tvisebebis sakiTxebi. 

aucilebelia gaumjobesdes dnobisaTvis kazmis momzadebis xarisxi, 
amaRldes danaWrovnebis Sedegad miRebuli masalebis fizikur-meqanikuri 
Tvisebebi, moiZebnos saamqros mtverdamWerebze miRebuli mtverisa da 
wvrilad daqucmacebuli koncentratebis Semdgomi gadamuSavebis 
optimaluri teqnologia. 

gansakuTrebuli yuradReba enda daeTmos feroSenadnobebis miRebis 
teqnologiis damuSavebas plazmur RumelebSi, rac sagrZnoblad 
Seamcirebs eleqtroenergiis xvedriT xarjs da sakazme masalebze 
wayenebul moTxovnebs (Д.  В.  Мосия,  М.  Т.  Чумбадзе,  Г.  У.  Николайшвили. 

Перспективы  производства  ферросиликоалюминия  в  Грузии.  Материалы  IV‐ой 
Международной  научно‐технической    конференции    УкрФА    «  Ключевые  вопросы 
развития электрометаллургической отраслы», г. Киев, 20‐21 апреля, 2011 года. с. 87‐91).   

amrigad, karboTermuli gziT arakondiciuri narCenebidan 
kompleqsuri feroSenadnobebis madanTermuli gamodnoba ekonomikurad 
xelsayreli da efeqturi teqnologiaa. teqnologia konkurentunariania. 
miRebuli kompleqsuri feroSenadnobebi  mTlianad an nawilobriv 
cvlian tradiciul feroSenadnobebs  foladis warmoebis dros da 
damatebiT SeaqvT malegirebeli komponentebi. maTze moTxovna 
wliTiwlobiT izrdeba.  

narCenebis qimuri Semadgenlobis cvlilebis farTo diapazonis gamo 
yoveli konkretuli SenadnobisaTvis racionaluri sawyisi Sedgenilobis 
SerCevas gaaCnia didi mniSvneloba. amitom aucilebelia kompiuterul 
Termodinamikuri da eqsperimentuli modelirebebis gziT  
mravalkomponentian kazmSi sawyisi oqsidebisa da naxSirbadis 
optimaluri Tanafardobis dadgena, romelic uzrunvelyofs liTonSi 
miznobrivi elementebis maqsimalur amoRebas energiis minimaluri 
xarjvis dros. am mimarTulebiT farTo kvlevebi mimdinareobs ssip 
ferdinand TavaZis metalurgiisa da masalaTmcodneobis institutis 
pirometalurgiis laboratoriaSi. mxolod am gziT aris SesaZlebeli 
gamovavlinoT procesis mTavari Taviseburebebi, ama Tu im fazis roli, 
Sualeduri naerTebis warmoqmna-daSlaSi da liTonis formirebisaTvis 
xelsayreli pirobebi.  
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3. Savi metalurgiis ganviTarebisaTvis 

saqarTveloSi arsebuli resursebi 

3.1. WiaTurmanganumis sabadoebis resursuli baza 

dedamiwis qerqSi manganumis didi Seculobis miuxedavad, msoflioSi 
samrewvelo mniSvnelobis sabadoebi arc ise bevria. ZiriTadi 
mompovebelia gaboni, brazilia, samxreT afrika, avstralia, CineTi, 
ukraina, gana, kot-divuari da saqarTvelo. 

saqarTvelSi manganumis mrewvelobisaTvis vargisi mineraluri 
nedleulis resursebi msoflio maragebis 6% Seadgens. 

saqarTveloSi manganumis madangamovlinebebi WiaTurasTan erTad 
gvxvdeba ambrolauris, vanis, Terjolis, TeTri wyarosa da sxva 
teritoriebze. manganumis prognozuli resursebis Sesaxeb warmodgenas 
iZleva cxilSi 3.1 moyvanili monacemebi.  

 

 

 

 

manganumis prognozuli resursebi 
cxrili 3.1. 

 

 

WiaTuris manganumis sabados maragebi 

cxrili 3.2.     

WiaTuris manganumis sabado 
maragebi 

maragis kategoria 
maragebis raodenoba 

(aTasi tona) 
Mn-is Semcveloba 

Jangeuli  50437 26.2 
maT Soris peroqsiduli 5350 38.2 
`mwvari~ 597 24.2 
Sereuli 29623 21.0 
karbonatuli 93295 16.0 
daJanguli manganumis hid-
roJangiT 

30718 21.3 

gaJRenTili qviSaqva 60 10.2 
sul 202030 20.3 

                                                                                             
 

sabadoebisa da perspeqtiu-
li farTobebis dasaxeleba  

maragi 
mln.t. 

prognozuli 
resursi,  
mln.t. 

sul maragi da  
prognozuli 
resursi, 
mln.t. 

1. sabadoebi:  

  WiaTuris,  

  Cxari-ajameTis,  

  ყვირილის ხეობა  

212,7 

5,0 

27,0 

32,0 

30,0 

40,0 

244,7 

35,0 

67,0 

2.perspeqtiuli farTobebi:  

 TeTriwyaro,  

 wyaltubo-martvili,  

 aWara-TrialeTis zona  

- 

- 

- 

25,0 

20,0 

35,0 

25,0 

20,0 

35,0 

sul perspeqtiul farTobze  - 80,0 80,0 

mTliani maragi  244,7 262,0 506,7 
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dReisaTvis samrewvelo mniSvnelobis mxolod WiaTuris sabadoa. 
nawilobriv sawarmoo masStabebad SesaZloa ganvixiloT axladgaxsnili 
Sqmeris sabadoc, magram danarCeni sabadoebis asaTviseblad aucilebelia 
Catardes damatebiTi geologiuri kvlevebi da moxdes maTi samrewvelo 
aTvisebis mizanSewonilobis teqnikur-ekonomikuri dasabuTeba. WiaTuris 
manganumis sabados maragebi mocemulia cxrilSi 3.2. 

WiaTuris manganumis madnis sabados eqsploataciis dawyebidan 1879 w. 
dRemde mopovebuli nedleulis ZiriTad masas Seadgenda mdidari 
Jangeuli madnebi. mopovebul madnebSi TandaTan mcirdeboda manganumis 
Jangeuli mineralebi, izrdeboda Raribi da Znelad gasamdidrebeli 
madnis xvedriTi wili, ramac gamoiwvia mopovebuli nedleulis xarisxis 
Semcireba. Tu pirvel wlebSi mopovebul madanSi manganumis masuri wili 
Seadgenda 37-40 %-s, amJamad igi Semcirebulia 20-24%-mde. 

aRsaniSnavia, rom WiaTuris sabados maragis 60-70% meti karbonatul 
madnebze modis (cxrili 3.3). es faqtori WiaTuraSi manganumis nedleulis 
warmoebis Semcirebis ZiriTadi mizezia, sadac gansakuTrebiT 
problematuria manganumis dabali (Mn 18-24%) da fosforis gazrdili (P 
0,16-0,18%) Semcvelobebi.  

mineralogiuri kvleviT dadgenilia, rom karbonatuli manganumis 
madnebi warmoiqmnen ZiriTadad manganumis karbonatebisa da kalciumis 
izomorfuli saxeobis SerwymiT. madanSi siliciumi warmodgenilia 
kvarcisa da opalos saxiT.  

daJanguli (mCate–forovani) madani 2003 wlis mdgomareobiT 
warmoadgens sabados madnis _ 15–16 %-s. ZiriTadad madneuli mineralebi 
warmodgenilia psilomelaniT da vernaditiT. psilomelan-vernaditis 
Savi feris natexebi msubuqi, magari da forovania. vinaidan aseT madans 
gaaCnia SedarebiT mcire moculobiTi wona, gamdidrebisas gadadian 
kudebSi, rac iwvevs manganumis danakargebis gazrdas. 
         

  WiaTuris manganumis madnebis mamdidrebel fabrikebis muSaobis 
analizis safuZvelze ikveTeba, rom manganumis Sereuli, 
dabalxarisxovani da karbonatuli madnebis gamdidrebis teqnologia 
arasrulyofiladaa Seswavlili. aseTi madnebis gamdidrebis 
teqnologiis srulyofa-intensifikacia dRemde problematur sakiTxad 
rCeba. 

dadgenilia, rom Cveulebriv, karbonatuli koncentrati Seicavs 20%     
SiO2–s, rac zrdis koncentratSi kaJmiwis moduls (SiO2/Mn) 0,6-0,7-mde. 
aseve Seicavs gansakuTrebiT arasasurvel aqrolad mdgenelebs 
disocirebadi karbonatebis saxiT (woniTi danakargi 20–22%). rac 
arasasurvelia feroSenadnobTa warmoebisaTvis da dRis wesrigSi ayenebs 
sakiTxs karbonatuli madnebis gamdidrebis alternatiuli 
teqnologiebis (mag. dekarbonizacia–dehidrataciis Termofizikuri da 
bioteqnologiuri meTodebiT) damuSavebis  aucileblobis Sesaxeb. 
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                               WiaTuris sabadoebSi gavrcelebuli manganumis mineralebi 

                                                               cxrili 3.3.                  

ჭიათურის მანგანუმის 

საბადოებში 

გავრცელებული 

მანგანუმის 

მინერალებიs 

დასახელება 

ქიმიური 

შედგენლობა 

ხვედრითი 

წონა 

Mn-ის 

შემცველობა 
(%) 

პიროლიზიტი MnO
2 4_5  63-მდე 

ფსილომელანი MnO
2 

. MnO . H
2
O 5_6 49.6 

მანგანიტი  Mn
2
O

3
. H

2
O 4.2_4.4 62.5 

ბრაუნიტი  Mn
2
O

3
. MnSiO

3
 4.7_4.9 69.6 

გაუსმანიტი  Mn
2
O

3
 4.7_4.8 72.03 

როდოხროზიტი  MnCO
3
 3.3_3.6 47.8 

მანგანოკალციტი  (CaMn)CO
3
 2.6_2.9 25.5 

 

danakargebis Semcirebisa da koncentratebis gamosavlianobis 

gazrdisaTvis Sereuli madnebi upriania gaiyos msxvilkarbonatul da 

wvrilJangeul  fraqciebad da maTi gamdidreba moxdes cal–calke.  

gamsxvilebas saWiroebs WiaTuris manganumis I da II xarisxis 
koncentratebic, romelTa pirdapiri gamoyenebac naxSirbadaRdgeniT 
procesebSi aseve dauSvebelia kazmSi sxva natexovani masalebis 
arsebobis gareSe. 

aglofabrikasa da briketsaamqroSi mowyobiloba–danadgarebis 
amortizebisa da maTi aRdgenisaTis msxvili kapitaldabandebebis 
saWiroebis gamo zestafonis feroSenadnobTa qarxanaSi wvrilfraqciuli 
masalebis danaWrovnebas ver axdenen, ris gamoc airganvladobis 
uzrunvelsayofad kazmSi iyeneben silikomanganumis usargeblo widebs 
(Mn-14-17%) weliwadSi saSualod 100 aTasi tonis odenobiT. rac 
uaryofiTad aisaxeba warmoebis teqnikur–ekonomikur maCveneblebze 
eleqtruli energiis damatebiTi, fuWi danaxarjebis gamo.  
 

3.2. saqarTvelos qvanaxSiris sabadoebi (tyibuli, tyvarCeli) 

 

saqarTveloSi naxSiris sabadoebi ZiriTadad sam regionSia 
ganTavsebuli (tyibul-Saori, tyvarCeli, axalcixe). naxSiris prognozuli 
maragebi sxva regionebSiac aris aRmoCenili. naxSiris mopoveba 
mimdinareobda: tyibul-Saorze 1847, tyvarCelis 1935 da axalcixis 1947 
wlebidan. ormocdaaTiani wlebis dasasrulisaTvis qveyanaSi naxSiris 
wliurma mopovebam gadaaWarba 3 mln tonas da importTan erTad, 
mTlianad 4 mln. tonaze meti iqna gamoyenebuli.  

qvanaxSirisa da mura naxSiris sabadoebi dakavSirebulia iurul 
(tyibul-Saoris qvanaxSiris sabado, maganisa da bzifis sabadoebi) da 
paleogenur (axalcixis mura naxSiris sabado) naleqebTan. aRniSnuli 
sabadoebidan samrewvelo mniSvneloba aqvs tyibul-Saoris, tyvarCelis da 
axalcixis sabadoebs.  
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tyibul-Saoris sabado did sabadoTa ricxvs miekuTvneba. Mmisi 
sabalanso maragebi A+B+C1  kategoriebiT 250 ml. tonas Seadgens, xolo  
prognozuli maragebi 400 ml tonas aRemateba. misi qvanaxSiri 
maRalairian naxSirebs miekuTvneba, damoukideblad ar ikoqseba 
maRalnacrianobis gamo, magram tyvarCelis qvanaxSirTan erTad iZleva 
metalurgiul koqss. tyibulis naxSiris xarisxobrivi maCveneblebi 
Semdegia: tenianoba - 1-10%; aqroladoba - 26-48%; nacrianoba - 9-45%; 
Tbounarianoba - 3000-7000kkal/kg; gogirdis Semcveloba - 0,9-2,3%; 
naxSirbadis Semcveloba - 77-82%; azotis Semcveloba - 1,2-2,3; simkvrive 
(saSualo) - 1,43 g/sm3; forianoba - 13-16%; simagris koeficienti 
(protodiakonovis mixedviT) - 07-1,2.   

tyvarCelis sabados maragi SedarebiT mcirea (1979 wlis 1 
ianvrisaTvis 28,1 mln tona); qvanaxSiri cximisebri da sakoqse markebisaa. 
Nnacrianoba meryeobs 27 dan 38% mde; fenebis saSualo bunebrivi 
tenianoba – 1,7%; aqroladebis gamosavali sawvav masaze saSualod 32-35%; 
gogirdis Semcveloba – 1,7%;  Tbounarianoba - 30-40% nacrianobis mqone 
naxSirebisaTvis Seadgens 3500-4500 kkal/kg; moculobiTi masa- 1,4 g/sm3. 

axalcixis mura naxSiris sabados tyvarCelTan SedarebiT 
mniSvnelovani maragi aqvs (1979 wlis 1 ianvrisaTvis 71,5 mln tona), magram 
naxSiris dabali xarisxisa da sabados eqspluataciis rTuli samTo 
teqnikuri pirobebis gamo naxSiris mopoveba mcire masStabiT warmoebs.    
amitom koncefciis farglebSi am sabadoze ar SevCerdebiT. 

naxSiri gamoiyeneba saxvadasxva sferoSi: ¬energetika, metalurgia, 
saSen masalaTa industria, komunalur-sayofacxovrebo seqtori, soflis 
meurneoba da sxva. magram, mas Semdeg, rac ekonomikis zemoTaRniSnul 
sferoSi moxda naxSiris SedarebiT iaffasiani bunebrivi airiTa da 
navTob¬produqtebiT maqsimaluri Canacvleba, daiwyo naxSiris 
mrewvelobis mkveTri dacema. amJamad naxSiris mopoveba mimdinareobs 
saaqcio sazogadoeba "tyibul¬naxSirSi" (tyibul-Saoris auzi), sadac 
funqcionirebda oTxi moqmedi da erTi mSenebare Saxti. amJamad 
funqcionirebas inarCunebs mxolod ori Saxti, romelTa sabalanso 
maragebi Seadgens 50,8 mln.tonas. danarCeni ori Saxti maragebis 
amowurvisa da kondiciurobis gauaresebis gamo daxurulia.  

SezRuduli pasuxismgeblobis sazogadoeba "saqnaxSiri (ji-ai-ji 
jgufi)" tyibulis SaxtebSi saqmianobas 2006 wlis 1 ivlisidan awarmoebs. 
saqmianobis sawyis etapze, ZiriTadi aqcenti gadatanili iqna saremonto 
samuSaoebis Sesrulebaze, Saxtebis gadaiaraRebasa da marTvis sistemis 
gaumjobesebaze. 2006 wlidan dRemde sawarmos reabilitaciaze gaweulma 
pirdapirma xarjebma 17,8 milioni lari Seadgina. miRebuli TanxebiT 
moxda gvirabebis reabilitacia, ris Sedegadac 2010 wlis agvistodan 
"mindelis" saxelobis SaxtSi ganaxlda naxSiris mopovebis procesi. 
kompania naxSiris sawvaviT ara marto erovnuli meurneobis mraval 
sawarmosa da mosaxleobis moTxovnas akmayofilebs, aramed qvanaxSiri 
gaaqvs eqsportzec. qarTuli naxSiriT aseve dainteresebulia TurqeTis 
bazaric. 2008 wlis ganmavlobaSi wliurma mopovebam 100-370 aTas tonas 
miaRwia. amJamad mimdinareobs "ZiZiguris" Saxtis aRdgeniTi samuSaoebi, 
sadac amoqmeddeba ori naxSirmompovebeli ubani. aseve warmoebs 
samuSaoebi qvanaxSiris mompovebeli axali ubnebis gasaxsnelad. 
saqarTvelos saerTaSoriso energetikuli korporacia yofili, e.w. cofi-
s teritoriaze (md. tyibulas marjvena sanapiroze) gegmavs axali 
qvanaxSiris gamamdidrebeli sawarmos mowyobas da a. ZiZigurisa da e. 
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mindelis saxelobis SaxtebSi mopovebuli qvanaxSiris sveli 
gravitaciuli meTodiT gamdidrebas. 

dRes didi  yuradReba eqceva  saTbobi resursebis racionalur 
gamoyenebas, rac gulisxmobs  navTobsa da bunebriv airTan erTad 
naxSirebis farTo gamoyenebas. amitom msoflioSi farTovdeba koqsze 
ufro iafi Semcvlelebis Zieba brZmedisa da eleqtroTermul 
warmoebebisaTvis. aqtiurad viTardeba naxSirebis gadamuSavebis axali 
Termoqimiuri procesebi, romelTa mizania airadi da Txevadi saTbobebis, 
qimiuri nedleulis miReba: gazifikacia, gaTxevadeba, pirolizis 
aratradiciuli saxeebi. mniSvnelovani yuradReba eqceva yvela 
Termoqimiur procesSi yvelaze iafi da aradeficituri naxSirebis 
gamoyenebis gafarToebas. feroSenadnobebis warmoebisaTvis specialuri 
saxis koqsis (speckoqsis) miRebis perspeqtiul mimarTulebad miCneulia 
sustadSecxobadi da araSecxobadi naxSirebis dakoqseba uwyvetad moqmed 
rgolur an vertikalur Saxtur RumelebSi. aSS-Si, kanadaSi, 
safrangeTSi, germaniaSi eleqtroferoSenadnobebis warmoebisaTvis 
gankuTvnili naxSirbadiani aRmdgenlebis ZiriTadi raodenoba miiReba 
amgvar danadgarebze.  

saqarTvelos eleqtroferoSenadnobebis mrewvelobaSi naxSirbadovan 
aRmdgenelad gamoiyeneba koqswvrila, magram misi xarisxobrivi 
maxasiaTeblebis feroSenadnobebis dnobis specifiur moTxovnebTan 
Seusabamobis gamo igi ver uzrunvelyofs dnobis maRali teqnikur-
ekonomikuri maCveneblebis miRwevas. amave dros yovel¬wliurad izrdeba 
koqsis deficiti da bunebrivia, misi Rirebulebac. yovelive es qmnis 
feroSenadnobebis warmoebisaTvis axali saxis efeqturi naxSirbadovani 
aRmdgenelis gamonaxvis aucileblobas.  

am aspeqtSi sainteresoa tyibulis mciredmetamorfizebuli, 
sustad¬Secxobadi, uxvnacriani (35-40 %) naxSirebis ganxilva, romlebmac 
dRemde ver hpova kvalificiuri gamoyeneba metalurgiaSi. tyibulis 
naxSirebis gamdidrebis Sualeduri produqtidan speckoqsis 
(Termokoqsis) miRebis Taobaze farTo kvlevebia Catarebuli ssip 
ferdinand TavaZis metalurgiisa da masalaTmcodneobis institutSi. 
Catarebuli kvlevis Sedegebi safuZvlad daedo tyibulis uxvnacriani 
naxSirebis Termuli damuSavebis proeqts, romelic Sesrulebulia 
xarkovis "giprokoqsis”, da rusTavis "gipromezis” mier. proeqtiT 
gaTvaliswinebuli rgoluri Rumeli (igi damuSavebul iqna moskovis d. i. 
mendeleevis sax. qimiur-teqnologiuri institutis monacemTa  bazaze), 
wliuri mwarmoeblurobiT 110 aTasi tona Termokoqsi, damzadebul iqna 
dnepropetrovskSi. igi Sendeboda q. tyibulTan axlos.  proeqtis saerTo 
Rirebuleba Seadgenda 18 mln. maneTs, romelic srulad iqna 
gamoyenebuli. mSeneblobaSi monawileobas iRebda 17-mde organizacia, 
magram igi ver iqna damTavrebuli cnobili movlenebis gamo. misi 
dRevandeli mdgo¬mareoba aRdgenis SesaZleblobaze calsaxa daskvnis 
gakeTebis saSualebas ar iZleva.  

amitom aucilebelia gadaixedos saqarTvelos naxSirebis gamoyenebis 
sakiTxi maTi gadamuSavebis axali Termoqimiuri procesebis gamoyenebis 
gaTvaliswinebiT, romelTa mizania damatebiT airadi da Txevadi 
saTbobebis, qimiuri nedleulis miReba. magram dRes, roca saTbob-
energetikul resursebze mdgomareoba sakmaod garTulda, Cveni azriT, 
srul¬masStabiani qarxnis mSenebloba yovelmxrivi Sefasebis gareSe 
sarisko saqmea. amitom misi mSeneblobis konceptualuri proeqtis 
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momzadebis periodSi sawyis etapze aucilebelia wamyvan firmebTan erTad 
gadamuSavebisaTvis potencialurad gamosadegi saqarTvelos naxSirebis 
gamocdis Catareba. paralelurad unda gagrZeldes samecniero kvlevebic 
teqnologiis srulyofis, danaxarjebis Semcirebisa da garemos dacvis 
uzrunvelyofis mimarTulebiT.  

Termokoqsis anacrebisagan miRebuli ukvamlo briketebis Rirebuleba 
msoflio bazarze aRemateba 100-120 dolars tonaze. mas SeuZlia 
nawilobriv moxsnas mosaxleobis SeSiT momaragebis problemac im 
regionebSi, sadac SeSis deficiti arsebobs.  

Termokoqsis nawils SeiZleba gaukeTdes aqtivacia wylisa da airis 
gawmendisaTvis iafi adsorbentis miRebis mizniT. aseTi sorbenti, wylis 
organuli damabinZureblebisagan, magaliTad fenolebisagan 
gasufTavebaze muSaobis dros ar moiTxovs regeneracias da SeiZleba 
gamoyenebul iqnas energoblokSi naxSirebze danamatis saxiT, rac 
amaRlebs maT wvis siTbos.  

gazis nameti, rogorc zemoT iTqva, SeiZleba gamoviyenoT 
energoblokSi saTbobad naxSirisa da Termokoqsis mtverTan erTad, 
romlis daWera gaTvaliswinebulia procesSi. sakmarisi simZlavris 
arsebobis SemTxvevaSi gamoricxuli ar aris ferosilikoaluminis 
mwarmoebeli mini qarxnis mSeneblobac, romlis sawyis nedleulad 
SeiZleba gamoviyenoT naxSiris gamdidrebis narCenebi da maRalnacriani 
Termulad damuSavebuli tyibulis naxSiri.  
 

3.3. kirqvebi da sxva damxmare masalebi 

 

metalurgiul mrewvelobaSi gamoyenebuli kirqvebi sufTa da mkvrivi 
unda iyos. saqarTveloSi aseTi kirqvebi dakavSirebulia carcul 
kirqvebTan, aseTebia: 

 WiSuris safluse kirqvebi Terjolis raionSi q. quTaisis 
maxloblad. calkeuli fenebis simZlavre 1-4 m-is farglebSi 
meryeobs. kirqvebis mineraluri da fizikur-meqanikuri 
maxasiaTeblebi SedarebiT erTgvarovania: kalciumis Jangeuli – 
55%; kaJmiwa – 0.29%; Tixamiwa – 0.68%; rkinis Jangeuli – 0.1%; 
magniumis Jangi – 0.01%; fosforis anhidridi – 0.018%. sabado 
Sedgeba sqelSreebrivi, mkvrivi kirqvebisgan. sasargeblo 
produqtiuli wyebis saerTo simZlavre 120 m-ia. damuSavebaSi myofi 
ubnis zedapiri dafarulia Tanamedrove aluviur-deluviuri 
Tixebis 2-3 m-is simZlavris gasaxsneli qanebiT. A+B +C1 kategoriis 
maragi Seadgens 16 ml.t. 

 ajameTis qalcedonisa da spangoliTis saxelwodebiT cnobili 
sabado. qalcedonis Sreebis simZlavre 8-14 m-is farglebSi meryeobs 
da warmoadgens kaJiani qanebis e.w. gadaleqili qalcedoniani 
kenWnaris saxeobas. masSi kaJmiwis Semcveloba 96-98%-ia, 
cecxlgamZleoba 1730-1750°C, simkvrive 2.6 g/sm3³. qalcedoni 
gamoiyeneba ferosiliciumis misaRebad. spongoliTisgan ki, 
qerqisgan gasufTavebis SemTxvevaSi, miiReba I klasis metalurgiuli 
dinasi. sabado muSavdeboda zestafonis feroSenadnobTa qarxnis 
sawarmos mier. misi mopoveba SeCerebulia. 
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 abanos dolomitisa da dolomituri kirqvis sabado, romelic 
mdebareobs xaSuris raionSi, agaris rkinigzis sadguridan 16 km-Si, 
sof. abanos maxloblad. sabado warmodgenilia adrecarculi ori 
feniT – qveda 40 m simZlavriT da zeda, romlis simZlavre meryeobs 
7-15 m-is farglebSi. sabadoze moipoveboda I da II klasis 
metalurgiuli daniSnulebis dolomiti magniumis  oqsidis 
aranakleb 17.5% SemcvelobiT. A+B+C1 kategoriis maragebi 1.4 ml. 
tonas uaxlovdeba.  

3.4. wylis resursi 

 

saqarTvelo ganviTarebuli hidrografiuli qseliT gamorCeuli 
qveyanaa. Mmisi mdinareebis jamuri wliuri Camonadeni 64 kub.km-s 
Seadgens. amitom koncefciaSi ganxiluli sawarmoebis teqnikuri 
wyliT momaragebis sakiTxi problemas ar warmoadgens. kerZoT, 
zestafonsa da WiaTuras kvebavs mdinare yvirila, tyibuls – mdinare 
tyibula, rusTavs – mtkvari. maTi ZiriTadi hidrografiuli 
maxasiaTeblebi mocemulia cxrilSi 3.4.  

 

                    mdinareebis hidrografiuli maxasiaTeblebi  

                                                               cxrili 3.4.       
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4. Savi metalurgiis produqciis ZiriTadi saxeobebi 

 
            
           yvelaferi Cvens irgvliv, rac adamianis xeliTaa Seqmnili – 
giganturi konstruqciebi, Senoba-nagebobebi, wyalsadeni, gazis da 
navTobis magistralebi, xidebi da gvirabebi, dazgebi da 
samanqanaTmSeneblo danadgarebi, transporti da a.S. Tujisa da 
foladebisgan mzaddeba da maT Zalian didi moculobiT warmoebas 
moiTxovs. 

koncefciis SesavalSive aRiniSna, Tu raoden mravalmxrivi da 
mraval-ferovania Savi metalurgia. Mmisi mravalferovneba metalurgiuli 
nawarmis farTo asortimentiTaa ganpirobebuli. Mmetad rTulia 
avRnusxoT am dargis produqciis CamonaTvali – amas uzarmazari 
katalogebi emsaxureba. Aaseve SeuZlebelia movaxdinoT liTonnakeTobaTa 
klasifikacia geometriuli parametrebiT, markebiT, maTi fizikur-qimiuri 
maxasiaTeblebiT, meqanikuri TvisebebiT, civad Tu cxlad deformaciis 
pirobebSi glinviT, WedviT da tvifrviT miRebuli liTonproduqciis 
saxeebiT da a.S. magaliTisaTvis, miniaturuli, foladis kapilaruli 
mili erTjeradi samedicino SpricebisaTvis, romlebic miliardobiT 
iwarmoeba msoflioSi da msxvilgabaritebiani nakeriani da unakero 
milebi navTob da gazsadenebisaTvis, romelTac aTaseuli kilometrebiT 
daseres Cveni  planeta, orive metalurgiuli produqtia da miuxedavad 
sruliad gansxvavebuli zomebisa da funqcionaluri datvirTvisa, 
metalurgisaTvis is milis saerTo definiciiT ganisazRvreba. 

 
 

4.1. Tujis warmoeba 

 

2010 wels Tujis warmoebam msoflioSi miaRwia rekordul zRvars da 
Seadgina 1030 mln.t, rac TiTqmis 15%-iT aRemateba wina wels gamodnobil 
900 mln.t Tujis odenobas. aziis saxelmwifoebis metalurgiulma 
qarxnebma 2010 wels gamouSves 755,600 mln t Tuji, evrogaerTianebis 
saxelmwifoebma 94 mln. t, CrdiloeT amerikis qveynebma 39 mln. t, xolo 
dsT-s qveynebma 79,3 mln. t. aRsaniSnavia, rom yvela qveyanam msoflioSi, 
visac gaaCnia Tujis warmoebis teqnologiuri saSualebebi, maqsimalurad 
gazarda am produqciis gamodnoba, rac naTlad miuTiTebs Savi 
metalurgiis arnaxuli tempebiT ganviTarebis tendenciebze (sur. 4.1). 
TiTqmis yvela mimarTulebiT xdeba intensiuri zrda liTonproduqciis 
warmoebisa, rac pirvel rigSi dakavSirebulia liTonmoxmarebis bazris 
mniSvnelovani tempebiT gafarToebasTan. 

aqve unda aRiniSnos, rom fasebi Tujze permanentulad matulobs, 
rac gansakuTrebiT TvalSisacemia ukanaskneli 2 wlis ganmavlobaSi. 
magaliTad, 2009 wels gadasamuSavebeli Tujis fasi 470 $-s gautolda, 
2010 wels - $550-s, xolo 2011 wels –  gascda 600 $-an niSnuls.  
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                                sur. 4.1 

Tujis mwarmoebelTa msoflio “top’’ aTeuli 2010 wlis Sedegebis 
mixedviT  
 
1. CineTi - 590,2 mln. t;                 6. brazilia - 31,5 mln. t; 
2. iaponia - 82,3 mln. t;                 7. ukraina - 28,4 mln. t; 
3. ruseTi - 48,4 mln. t;                 8. germania - 28,3 mln. t; 
4. indoeTi - 38,7 mln. t;                9. aSS - 28,8 mln. t; 
5. samxreT korea - 35,1 mln. t;         10. safrangeTi - 10,1 mln. t. 
 

     rusTavis metalurgiuli kombinatis gaSvebis dRidan Tujis, aglo-
meratis da koqsis damzadebis teqnologiurma procesebma mniSvnelovani 
cvlilebebi ganicades optimizaciis TvalsazrisiT. droTa viTarebaSi 
teqnologiuri reJimebi ixveweboda am dargSi msoflio miRwevaTa 
gaTvaliswinebiT, mdidrdeboda momsaxure personalis codna-gamocdileba 
da sainJinro kadrebis kvalifikacia, adgilobrivi specialistebis 
gverdiT Sromobdnen f. TavaZis metalurgiisa da masalaTmcodneobis 
institutisa da teqnikuri universitetis metalurgiuli fakultetis 
mecnierebi, Savi metalurgiis dargis sakavSiro institutebi da sxv. 
yovelive aman Sesabamisi gavlena moaxdina aglomerirebis, dakoqsebisa da 
Tujis dnobis procesebis intensificirebaze, sakazme masalebis SerCevasa, 
xarisxis gaumjobesebasa da momxmareblis arealis gafarToebaze.    

gansakuTrebuli aRniSvnis Rirsia bunebrivi airis miwodeba brZmedis 
saqSinoebidan cxel Sesaber haerTan erTad, ramac sagrZnoblad Seamcira 
koqsis xarji erTeul produqciaze da mkveTrad imoqmeda Tujis 
TviTRirebulebaze.  

aranakleb interess iwvevda brZmedSi manganumis dabali xarisxis 
madnebisa da manganumiani widebis gamoyeneba manganumSemcveli (0,7�- 0,13 
Mn) gadasamuSavebeli foladsadnobi Tujebis misaRebad, kerZod, 
gamoyenebul iqna WiaTuris garecxili me-4 xarisxis, 25 -�27% Mn  
Semcvelobis madani, agreTve ganxorcielda zestafonis feroSenadnobTa 
qarxanaSi saSualo naxSirbadiani feromanganumis dnobisas miRebuli 
narCeni widebis (30-32% Mn) miwodeba sabrZmede kazmSi.  

safrangeTi 10 
mln.t

aSS 28 mln.t

germania 28 
mln.t

ukraina 28 mln.t

CineTi 590 mln.t

iaponia 82 mln.t

ruseTi 48 mln.t

indoeTi 38 
mln.t

samxreT korea 
35 mln.t

brazilia 31 
mln.t
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agreTve, unda aRiniSnos, navTobgadamamuSavebeli warmoebebis narCeni 
produqtiT - navTobis koqswvriliT sakoqse masalebis Canacvlebis 
teqnologia aglomeratis Secxobis procesebSi, ramac Tujis 
gamosavlianoba 2-3%-iT gazarda. 

igive masala gamoiyeneboda sakoqse RumelebSi naxSiris dakoqsebisas. 
miRebuli koqsi gamoirCeoda maRali meqanikuri TvisebebiT, myari 
naxSirbadis gazrdili SemcvelobiT da dabali reaqciulobiT. 

Cven gagvaCnia Sesabamisi teqnologiuri saSualebebi Tujis 
sawarmoeblad, magram samwuxarod, rusTavis metalurgiuli qarxnis 
brZmedis kompleqsi umoqmedoa. brZmedis infrastruqtura, SeiZleba 
iTqvas, arc Tu iseTi mniSvnelovani kapitaldabandebebiT, SesaZlebelia 
daeqvemdebaros reabilitacias da gaSvebuli iqnas eqsploataciaSi, miT 
umetes, rom qarxnis teritoriaze wlebis ganmavlobaSi dasawyobebuli 
iyo rkinis madnis koncentratis sakmao raodenoba. 

migvaCnia, rom kombinirebuli datvirTvis reJimSi aq SegviZlia 
vawarmooT, rogorc gadasamuSavebeli Tuji, aseve brZmedis manganumiani 
feroSenadni – maRalnaxSirbadiani feromanganumi.  

 

4.2.Ffoladis warmoeba 

eqspertebis varaudiT metalurgiuli asortimentis mTavari 
produqtis – foladis warmoeba msoflioSi 2012 wels miaRwevs 
sarekordo maCvenebels da gadaaWarbebs 1,5 mlrd tonas. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

           sur. 4..2. msoflioSi foladis warmoebis dinamika 

 
     gansakuTrebuli zrda aRiniSneba ukanasknel wlebSi. 2011 wlis I 
kvartalSi gamodnobili iqna 375 mln.t foladi, rac 8,8%-iT metia 
gasuli wlis I kvartlis da 7,6%-iT gasuli wlis ukanaskneli kvatalis 
maCvenebelze.M  

2011 wlis martSi gamodnobis moculobebi wina wlis analogiur 
TvesTan SedarebiT gaizarda 7%-iT da Seadgina 129 mln.t, rac ZiriTadad 
ganxorcielda CineTis xarjze, sadac saxelmwifom gaauqma dawesebuli 
limitebi energomoxmarebaze. CineTma mimdinare wlis I kvartalSi awarmoa 
174 mln.t foladi da Tu SenarCunebuli iqna miRweuli done, CineTis 
metalurgiuli kombinatebis mier gamoSvebuli foladis odenoba 

mln.t 
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gascdeba 700 mln-ian zRvars, rac daafiqsirebs warmoebis 10%-iT wliur 
zrdas. gasul wels CineTis mier gamoSvebuli iyo 600 mln tonamde 
foladi. amasTan erTad aRsaniSnavia, rom foladis moxmarebis bazari 
gaizarda gacilebiT metad, vidre warmoeba. magaliTisaTvis aSS-is 
mrewvelobaSi foladis moxmarebam 2010 wels wina welTan SedarebiT 15% 
imata. saSualod aRniSnuli produqciis msoflio moxmarebis zrda 2011 
wels gaTvaliswinebulia 12%-iT, rac sakmaod rekorduli maCvenebelia. 
foladis warmoebasa da moxmarebaze gansakuTrebiT vamaxvilebT 
yuradRebas, radgan foladis gamodnobis wina ciklebi metalurgiaSi 
ZiriTadad emsaxureba aRniSnuli produqciis miRebas da Semdgomi 
teqnologiuri procesebi ki foladidan mravali saxeobis 
liTonproduqciis warmoebas, iseTi rogoric aris unakero cxladnaglini 
da civadnaglini milebi, nakeriani milebi, armatura, kuTxovana, mavTuli, 
glinula, profiluri naglini da sxva mravali. 

Cven ar SevCerdebiT yovel saxeobaze cal-calke, mxolod ramodenime 
monacems moviyvanT am sakiTxTan dakavSirebiT. 

msoflio fasebi foladze ukanasknel 4-5 Tvis ganmavlobaSi 
naxtomiseburad gaizarda. Sesabamisad izrdeba fasebi metalurgiul 
nedleulze. liTonis fasebis zrdis seriozul mizezad saxeldeba 
iaponiis eqsportis Semcireba da avstraliisa da braziliis stiqiuri 
movlenebi.  

ukanaskneli 2 wlis manZilze mniSvnelovnad iwevs maCveneblebi 
metalurgiuli obieqtebis aqciebze da rogorc Cans es tendencia ar aris 
moklevadiani. 

msoflio bazarze sakuTari wilis gazrdas metad aqtiurad cdilobs 
ramodenime lideri saxelmwifo da agreTve didi saerTaSoriso 
korporaciebi. 

dReisaTvis didi gamoyeneba hpova jarTis gadasadnobma rotaciuli 
tipis Rumelma, romelSic sawvavad gamoiyeneba bunebrivi airisa da 
Jangbadis narevi. sawvavSi bunebrivi airisa da Jangbadis proporciuli 
raodenobis varirebiT SesaZlebelia RumelSi miRweuli iqnas rogorc 
daJangviTi, aseve aRdgeniTi atmosfero, rac SesaZleblobas iZleva 
liTonis gadnobis procesi warvmarToT sasurvel reJimSi da miviRoT 
damakmayofilebeli xarisxis, optimaluri danaWrovnebis 
naxevarproduqti, romlis Semdgomi gadamuSaveba SesaZlebelia rogorc 
eleqtrorkalur, aseve induqciur RumelebSi. aseTi Rumelebis 
upiratesoba kidev imaSia, rom miiReba wida, romelic gamoiyeneba 
cementis warmoebaSi da, rac mTavaria, gadasadnob jarTSi arsebuli 
fosforis 80% gadadis liTonidan widaSi. 

sasurvelia kerZo mesakuTreebma saerTo ZalisxmeviT SeiZinon ori 
aseTi maRali warmadobis Rumeli. aqedan erTi ganTavsdeba rusTavSi 
(metalurgiuli qarxnis teritoriaze) da moemsaxureba aRmosavleT 
saqarTveloSi momqmed foladsadnob sawarmoebs, xolo meore ki quTaisSi 
(avtoqarxnis teritoriaze), romelic moemsaxureba dasavleT 
saqarTveloSi ganTavsebul sawarmoebs. aseT RumelebSi SesaZlebelia 
gadadnobili iqnas saqarTveloSi mopovebuli arakondiciuri jarTis 
udidesi nawili. gansakuTrebiT mniSvnelovania aseT RumelSi gadadnes 
rusTavis metalurgiuli qarxnis widasayaridan amoRebuli jarTi, 
romlis raodenoba, winaswari miaxloebiTi gamoTvlebiT, aRemateba 1,5 
milion tonas. aseTi jarTis pirdapiri gamoyeneba foladsadnob RumelSi 
winaswari gadamuSavebis gareSe sruliad dauSvebelia. 
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unda aRiniSnos is garemoeba, rom dReisaTvis saqarTveloSi 
warmoebuli liTonproduqcia arakonkurentunariania, Tumca mewarmeebs 
amis gamo jer-jerobiT produqciis gasaRebis problema ar gaaCniaT. 

momavlisaTvis aqcenti unda gakeTdes liTonis warmoebis rogorc 
raodenobrivi zrdis, aseve xarisxobrivi maCveneblebis mkveTri 
gaumjobesebis mimarTulebiT. 

liTonuri nawarmis xarisxis Zireuli gaumjobesebisaTvis saWiroa 
rac SeiZleba metad SevamciroT foladSi mavne minarevebis (airebi, 
araliTonuri CanarTebi, gogirdi, fosfori) Semcveloba. amis miRweva 
SesaZlebelia cicxvSi Txevadi liTonis Rumelsgare damuSavebiT. Aam 
operaciaSi igulisxmeba cicxvSi liTonis damuSaveba marafinirebeli 
widiT, ganmJangvelebiT, malegirebeli elementebiT, modifikatorebiT da 
inertuli airebiT. 

aqedan gamomdinare Tanamedrove foladsadnobi eleqtrorkaluri 
Rumeli gamoiyeneba mxolod rogorc foladis gadasadnobi agregati,  
danarCeni operaciebi ki gadatanilia Rumels gareT – cicxvSi, romelic 
Rumelidan gamoSvebuli liTonis miRebis Semdeg gadaaqvT specialur 
stendze, sadac xdeba liTonis Semdgomi damuSaveba – rafinireba. rom ar 
moxdes liTonis gadaciveba, stendi aRWurvilia gasaTbobi mowyoblobiT, 
romelic uzrunvelyofs cicxvSi saTanado temperaturis SenarCunebas. 
liTonis Rumelsgare damuSavebis Semdeg cicxvi gadaaqvT uwyveti 
Camosxmis danadgarze, sadac xdeba sxvadasxva profilis namzadis miReba 
(sur. 4.3). 

Txevadi liTonis Rumelsgare damuSavebiT SeiZleba ganxorcieldes: 
Txevad liTonSi gaxsnili wyalbadis Semcvelobis Semcireba flokenebis 
warmoqmnis uvnebelyofiT; liTonSi araliTonuri CanarTebis Semcireba; 
zusti legireba-modificireba; temperaturisa da qimiuri Sedgenilobis 
gaTanabreba cicxvis mTel moculobaSi.Yyovelive es uzrunvelyofs 
maRali xarisxis, konkurentunariani produqciis miRebas. 

axlo momavalSi rusTavis metalurgiul qarxanaSi mwyobrSi Cadgeba 
15 toniani eleqtrorkaluri Rumeli. gaTvaliswinebulia agreTve 50 
toniani eleqtrorkaluri Rumelis mSenebloba uwyveti Camosxmis 
danadgariT.  

saqarTvelos gaaCnia samecniero-teqnologiuri potenciali da 
inteleqtualuri resursebi imisaTvis, rom qveyanaSi kvlav amoqmeddes 
metalurgiuli mrewveloba. amaze metyvelebs f. TavaZis saxelobis 
metalurgiisa da masalaTmcodneobis institutis da teqnikuri 
universitetis metalurgiuli fakultetis mecnier muSakebis mier 
Catarebuli samecniero kvleviTi samuSaoebis arasruli CamonaTvali, 
romlebic Sesrulebuli iqna rusTavis metalurgiul qarxanaSi da 
romlebmac saerTaSoriso aRiareba moipoves. 

1. qarxanaSi Catarebuli iqna kvlevebi Txevadi foladis calkeuli 
qimiurad aqtiuri elementebiT da kompleqsuri ligaturebiT ganJangvis, 
rafinirebis da modificirebis teqnologiuri procesebis Seswavlis  da 
srulyofis mimarTulebiT. Catarebuli kvlevebis safuZvelze gakeTebuli 
iqna foladis ganJangvis da modificirebis  sxvadasva variantebis  
SedarebiTi analizi, ris Sedegadac SemoTavazebuli iqna rafinirebis 
optimaluri xerxebi, romlebmac realurad hpoves asaxva rogorc 
rusTavis metalurgiuli kombinatis teqnologiur instruqciebSi, aseve 
sakavSiro standartebSi (s.m. #933777, 1410541).  
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        sur. 4.3.Ffoladis warmoebis Tanamedrove teqnologiuri sqema  

1 – eleqtrorkaluri Rumeli, 2 – cicxvi-Rumeli, 3 – foladis uwyveti 

Camosxmis manqana. 

 

2. Catarebulia kvlevebi foladis sifonuri Camosxmis dros Txevad 
liTonze sxvadasxva gare zemoqmedebebis gavlenis dasadgenad zodis 
kristalizaciis procesze. foladis zodis kristalizaciis Tbofizikuri 
da hidrodinamikuri pirobebis Tanamedrove Sexedulebebis 
gaTvaliswinebiT da 6 toniani zodebis sigrZiv-RerZuli templatebis 
kompleqsuri Seswavlis Sedegad dadgenili iqna sxmulSi araliTonuri 
CanarTebis, zonaluri da RerZuli likvaciebis  formirebis da 
ganawilebis kanonzomierebani. dadgenilia, rom araliTonuri CanarTebis 
da likvatebis araTanabari ganawileba zodis sxvadasxva kristalizaciur 
zonebSi ganpirobebulia boyvebSi liTonis cirkulaciuri dinebebiT, 
temperaturuli da koncentraciuli gradientebiT. 

dadgenilia, rom foladis damuSaveba kompleqsuri modifikatorebiT 
arsebiTad cvlis likvatebis da araliTonuri CanarTebis formas, 
Sedgenilobas, raodenobas da ganawilebas. foladis modificireba 
uzrunvelyofs liTonis moculobiT dakristalebas, araliTonuri 
CanarTebis globularizacias, maT Tanabar ganawilebas da sxmulis 
erTgvarovani struqturis miRebas. 

3. maTematikuri modelirebis gamoyenebiT Teoriulad Seswavlili 
iqna cicxvSi Txevadi liTonis cirkulaciuri dinebebis xasiaTi da 
fazaTaSoris urTierTqmedebis procesi. gakeTda foladis gangogirdebis 
sruli Termodinamikuri analizi cicxvSi liTonis myari 
widawarmomqmneli narevebiT da inertuli airebiT erTdrouli 
damuSavebisas. gakeTebulia boyvebis zesadgamebSi Txevadi foladis 
TboizolaciisaTvis saWiro masalebis Tbofizikuri da fizikurqimiuri 
Tvisebebis analizi, ris Sedegadac SemuSavda optimaluri Sedgenilobis 
Tbosaizolacio masalebi.  

Catarebuli Teoriuli da eqsperimentuli samuSaoebis safuZvelze 
gamokvleulia da warmoebaSi dainerga foladis Rumelgare damuSavebis 
originaluri, maRalefeqturi kompleqsuri teqnologia, romelic 
iTvaliswinebs liTonis damuSavebas cicxvSi myari widawarmomqmneli 
narevebiT, inertuli airebiT da fxvnilovani reagentebiT. aRniSnuli 
teqnologia uzrunvelyofs foladSi gogirdis da sxva mavne minarevebis 
Semcirebas, qimiuri Sedgenilobis da temperaturis erTgvarovnebas 
cicxvis mTel moculobaSi, Camosxmuli liTonis saimedo Tboizolacias, 
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dacvas meoradi daJangvisagan da zodis Tavuri gadanaWeris 4%-iT 
Semcirebas. 

aRniSnulma teqnologiurma siaxlem saerTaSoriso aRiareba moipova. 
rusTavis metalurgiul qarxanaSi ganxorcielebuli axali teqnologia 
safuZvlad daedo analogiuri teqnologiuri procesebis danergvas 
magnitogorskis, orsko-xalilovis, Ceropovecis metalurgiul 
kombinatebSi, volgogradis metalurgiul qarxana “krasni oqtiabr”-Si da 
Aazerbaijanis sumgaitis metalurgiul qarxanaSi.  

gaiyida licenzia germaniis federaciul respublikaSi 1 milion 
dasavleT germanul markad. Savi metalurgiis sakavSiro saministros 
brZanebiT (#172.16.02.87 w.) aRniSnuli teqnologiis danergva daevalaT 
yvela foladsadnob saamqroebs (s.m. #1232371, 1435618, 1412120, 954149, 1740987, 
1740432). 

4. f. TavaZis saxelobis metalurgiis da masalaTmcodneobis 
institutSi damuSavda da rusTavis metalurgiul qarxanaSi dainerga 
maRali simtkicis foladi 20XГ2РKБ. cxladglinvis pirobebSi folads 
aqvs beinituri struqtura, xasiaTdeba maRali simtkicis maCveneblebiT. 
amasTan erTad gazrdili aqvs plastikuri Tvisebebi da srulad 
akmayofilebs standartis mixedviT “E” jgufis xarisxobriv  
maCveneblebs. am foladisagan qarxanaSi mzaddeboda satumbo-
sakompresoro unakero milebi da maRali xarisxis armatura. 

5. Tavis droze qarxanaSi aTvisebuli da danergili iqna 40ГТ da  40Х  
samile markis foladebi, romelTa modificirebac cicxvSi xdeboda 
institutSi  SemuSavebuli da zestafonis feroSenadnobebis qarxanaSi 
warmoebuli kompleqsuri ligaturebiT. 

6. aTvisebulia da warmoebaSi dainerga saqvabe milebis 20K da 
12X1MФ markis foladebis gamodnobis da Camosxmis teqnologia. 

specialuri modeluri da laboratoriuli eqsperimentebiT 
Seswavlilia aRniSnul foladebSi fazuri gardaqmnebis kinetika, 
dadgenilia maRal¬temperaturuli da civi plastikuri deformaciis 
gavlena foladSi struqturul cvlilebebze. kvlevis Sedegebze 
dayrdnobiT rekomendebulia saqvabe milebis cxlad glinvis SemTxvevaSi 
Termomeqanikuri damuSavebis gamoyeneba. 

aRsaniSnavia, rom rusTavis metalurgiulma kombinatma didi roli 
Seasrula qveynis teqnikuri inteligenciis mZlavri nakadis Seqmna-
CamoyalibebaSi, dasabami misca rusTavSi ori sakavSiro saproeqto 
institutis (“gipromezi” da “avtomatpromi”) Seqmnas, industriuli 
institutis, Tbilisis teqnikuri universitetis metalurgiuli 
fakultetis da saqarTvelos mecnierebaTa akademiis metalurgiis 
sakvlev-samecniero dawesebulebebis daarsebas. 

mizanSewonilad migvaCnia rusTavis metalurgiuli qarxnis  
foladsadnob saamqroSi 35 toniani, Tanamedrove, maRali warmadobis 
eleqtrorkaluri Rumelis aSeneba, foladis Rumelsgare damuSaveba 
“Rumeli-cicxvis” danadgarze da Semdgom, sasurveli profilis namzadis 
misaRebad, misi Camosxma uwyveti Camosxmis manqanaze.  

gasuli saukunis 60-ian wlebSi, rusTavis metalurgiul qarxanaSi 
uwyveti Camosxmis radialuri tipis manqanis gaSvebasTan erTad saq. mecn. 
akademiis metalurgiis institutSi Seiqmna axalgazrda mecnierebisagan 
dakompleqtebuli jgufi, romelic mogvianebiT, samociani wlebis bolos 
uwyveti Camosxmis laboratoriad Camoyalibda da aqtiurad Caeba uwyveti 
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Camosxmis danadgarebis eqspluataciis dros wamoWrili problemebis 
gadaWraSi.  

1967-70-ian wlebSi Catarda rusTavis metalurgiuli qarxnis uwyveti 
Camosxmis manqanis Zireuli rekonstruqcia qarxnis specifikis gaTvalis-
winebiT, furclebis warmoebisaTvis saWiro namzadebis (slabebis) 
nacvlad uwyveti namzadis profili Seicvala marTkuTxa kveTiT 
(blumsiT) 280X220mm, rac qarxnis ZiriTad daniSnulebas (milebis 
warmoeba) bevrad ufro Seesabameboda. samuSaoSi moskovel da xarkovel 
specialistebTan erTad Tavisi mniSvnelovani wvlili Seitanes 
metalurgiis institutis specialistebmac. 

aranakleb nayofieri iyo momdevno wlebSi qarxnisa da metalurgiis 
institutis TanamSromloba uwyveti Camosxmis procesis Seswavlisa da 
srulyofis kuTxiT. swored am periodSi gamokvleul iqna saCamosxmo 
manqanis kristalizatoris rxeviTi moZraobis reJimebis gavlena uwyveti 
namzadis gamowevis Zalebsa da mis zedapiris xarisxze. miRebuli 
Sedegebis Canergvam warmoebaSi SesaZlebeli gaxada rigiTi daniSnulebis 
milebis warmoebidan qarxana gadasuliyo specdaniSnulebis milebis 
warmoebaze. 

1980-1985 wlebSi Catarebulma da warmoebaSi danergilma samuSaoTa 
ciklma didi roli iTamaSa uwyveti namzadis centraluri nawilis 
struqturuli Sedgenilobis gaumjobesebaSi. gaciebis meorad sistemaSi 
uwyveti sxmulis Siga da gare radiusisaTvis gaciebis individualuri 
optimaluri reJimebis gansazRvram SesaZlebeli gaxada procesis sruli 
avtomatizacia, ramac mniSvnelovnad gaaumjobesa sxmulebis xarisxi, 
Seamcira wunis wilobrivi maCvenebeli liTonis xarisxis mixedviT da 
bevrad gaaumjobesa milsaglinavi dganebis xarjviTi koeficientebi. 

igive 1980-1987 wlebSi Catarebuli kvleviTi samuSaoebis Sedegad 
Seswavlil da gamocdil iqna uSualod kristalizatorSi Txier 
liTonSi sxvadasxva saxis fxvieri reagent-modifikatorebis Seyvanis 
xerxebi, ramac SesaZlebeli gaxada milnamzadebis warmoeba 
daballegirebul foladebze gadasuliyo. 

didi moculobis kvleviTi samuSaoebia Catarebuli uwyveti sxmulis 
formirebis procesSi masze fizikuri zemoqmedebis kuTxiT  ukrainis 
samecniero - sakonstruqtoro dawesebulebebTn erTad (Укр.НИИМЕТ da ПКБ 
УССР). uwyveti sxmulis eleqtro-vibroimpulsuri damuSavebis meTodis 
danergvam Camosxmis teqnologiur ciklSi mniSvnelovnad gaaumjobesa 
uwyveti sxmulis liTonis, rogorc qimiuri erTgvarovneba kveTSi, aseve 
misi mikro da makrostruqtura. 

amrigad, Tamamad SeiZleba iTqvas, rom saerTo ZalisxmeviT 
Catarebuli yovlismomcveli kompleqsuri gamokvlevebis Sedegad, rac 
moicavda ara marto liTonis gamodnobisa da Camosxmis, aramed uwyveti 
sxmulis deformaciis procesebis Seswavlasac, SesaZlebeli gaxada 
rusTavis metalurgiul qarxanaSi uwyveti namzadebis warmoebis 
teqnologiuri procesi saerTaSoriso standartebis doneze gasuliyo. 

qarxnis yoveldRiur saqmianobaSi institutis aqtiuri monawileobis 
saukeTeso aRiareba iyo erToblivi ZalisxmeviT rusTavis metalurgiuli 
qarxnis teritoriaze institutis uwyveti Camosxmis laboratoriisaTvis 
eqsperimentuli bazis gaSveba, ramac SesaZlebeli gaxada samecniero 
kvlevebis maqsimalurad sawarmoo pirobebTan daaxloeba da miRebuli 
Sedegebis umokles vadaSi warmoebaSi danergva. 
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swored aseTi urTierTTanamSromlobis Sedegad 1985-1990 ww. 
metalurgiis institutSi SemuSavda sruliad axali tipis ramdenime 
uwyveti Camosxmis manqanis konstruqcia, romelTagan upirvelesyovlisa 
unda gamovyoT feroSenadnobebis uwyveti Camosxmis rotoruli tipis 
manqana da Tujis Rrutaniani namzadebis naxevraduwyveti da uwyveti 
Camosxmis vertikaluri tipis manqanebi. 

samTavrobo komisiebis TandaswrebiT zemoaRniSnuli manqanebis 
gamocdebis warmatebiT Cabarebis Semdeg miRebul iqna gadawyvetileba f/S 
uwyveti Camosxmis manqanis sawarmoo tipis sacdeli manqanebis 
damzadebaze q.zestafonis da q. nikopolis f/S qarxnebisaTvis 
(danadgarebis damzadebisa da gaSvebis xarjebi Sesabamis qarxnebs 
daevalaT), xolo Tujis Rrutaniani naxevraduwyveti Camosxmis 
danadgaris danergva rusTavisa da Tbilisis centrolitebs daevalaT. 

miuxedavad Cvens qveyanaSi momxdari politikuri cvlilebebisa, 
mxedvelobaSi gvaqvs sakuTrebis formis Zireuli cvlileba, wlebis 
ganmavlobaSi Camoyalibebuli tradiciebi urTierTmomgebiani 
TanamSromlobisa  dResac moqmedebs, risi naTeli dadasturebaa 
erToblivi samuSao Txeli furclebis warmoebis sferoSi.  
   
 

4.3. sortuli foladis warmoebis Tanamedrove mdgomareoba 

da ganviTarebis perspeqtivebi 
 

qveyanaSi amJamad moixmareba sakmaod didi raodenobis saamSeneblo, 
sakonstruqcio da sayofacxovrebo daniSnulebis wvrilsortuli 
sxvadasxva profilis naglini. respublikaSi iwarmoeba moxmarebuli 
profilebis TiTqmis erTi mesamedi. danarCeni ki importis saxiT Semodis 
ruseTidan, ukrainidan, TurqeTidan da sxva qveynebidan.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

sur. 4.4. saqarTveloSi importirebuli liTonis sortuli profilebi 

 
     saqarTvelos statistikuri erovnuli centris 1995-2010 wlis 
monacemebis mixedviT sortuli profilebis Semotanili raodenoba 
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wlidan wlamde izrdeba (sur. 4.4). ase magaliTad, 1995 wels Semotanil 
iqna 7427,3 aTasi aSS dolaris Rirebulebis produqcia, 2010 wels ki 
101338,2 aTasisa da mosalodnelia es tendencia kidev ufro gaizardos. 
yovelive amis gamo sakmao raodenobis valuta gaedineba qveynidan. 
raodenobrivad Semotanili produqcia Seadgens  daaxloebiT 150 aTas 
tonas weliwadSi, maSin rodesac respublikaSi arsebobs am produqciis 
damamzadebeli sakmaod realuri simZlavreebi. es sawarmoebebia: 

 q. rusTavSi ss “qarTuli foladi”-s bazaze moqmedi Tanamedrove 
uwyveti tipis wvrilsortuli dgani 350 Teqvsmeti galiT, romlis 
wliuri warmadoba Seadgens 160-200 aTas tona naglins. dgani 
aRWurvilia ori 12 toniani induqciuri RumeliT da uwyveti 
Camosxmis manqaniT, romelic asxams 100X100 mm kveTis namzadebs. 
dganze iglineba mxolod saarmature foladi # 12-28 da 
datvirTulia umniSvnelod, TveSi uSvebs 4-5 tona naglins. dganis 
aseTi dabali warmadoba ganpirobebulia namzadebis  uqonlobiT, 
rac TavisTavad damokidebulia Rumelebis dabal simZlavreze da 
jarTis uqonlobaze. orive Rumeli ZiriTadad muSaobs wida 
sayaridan amoRebuli jarTis gadadnobaze. amis gamo Wirs 
sasurveli markis foladis gamodnoba da misgan maRali xarisxis 
armaturis damzadeba. 

 q. rusTavis metalurgiul sawarmoSi “jeostili” (amwemSenebeli 
qarxnis bazaze) moqmedebs wvrilsortuli naxevrad uwyveti dgani 
500/350, erTi gali trio 500 da 12 uwyvetad ganlagebuli 350 galebi. 
namzadad gamoiyeneba kvadrati 100X100mm. foladis gamodnoba 
warmoebs or, 25 da 35 t. warmadobis eleqtroRumelSi. namzadebi 
Camoisxmeba uwyvet Camosxmis manqanebze. dganis SesaZlo wliuri 
warmadoba Seadgens 200 aTas tonas. iglineba mxolod saarmature 
foladi da isic periodulad, mcire raodenobiT. dganis aseTi 
mcire datvirTviT muSaoba gamowveulia jarTis uqonlobiT. 

 q. rusTavis wvrilsortul saamqroSi (centrolitis bazaze) moqmedi 
ori xazovani dgani 350. erTi saarmature foladis gamosaSvebad, 
xolo meore sxvadasxva profilebis warmoebisaTvis. orive dgani 
identuria da Sedgeba erTi galisagan glinebis diametriT 400 mm 
da eqvsi xazSi ganlagebuli galisagan glinebis diametriT 350 mm. 
sawarmoos ar gaaCnia foladsadnobi Rumelebi. saarmature 
foladis gasaglinad gamoiyeneba amortiebuli relsebi, romlebic 
iWreba sam nawilad. sawarmoSi iglineba saarmature foladi. dgani, 
romelic gankuTvnilia sxvadasxva profilebis gasaglinad, 
praqtikulad ar moqmedebs namzadebis uqonlobis gamo. orive 
dganis SesaZlo wliuri warmadoba Seadgens �100 aTas tona 
naglins. periodulad  sawarmo uSvebda mcire raodenobis 
saarmature folads amortizebuli relsebis saWiro raodenobiT 
Segrovebis SemTxvevaSi. dReisTvis warmoeba SeCerebulia namzadis 
uqonlobis gamo.  

 quTaisSi, indur-qarTuli erToblivi kompaniis - “Eevrazian Steel”-is 
metalurgiul qarxanaSi “herkulesi” funqcionirebs Tanamedrove 
uwyveti wvrilsortuli dgani 350. dganis saproeqto warmadoba 
Seadgens 150 aTas tona naglins weliwadSi. amJamad, foladis 
ukmarisobis gamo uSvebs mxolod saarmature profils, isic mcire 
raodenobiT. gamiznulia 30 toniani rkaluri eleqtroRumelis 
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gaSveba, rac uzrunvelyofs dganis muSaobas saproeqto simZlavriT, 
im SemTxvevaSi, Tu sawarmo momaragdeba jarTis saWiro raodenobiT. 

 
rogorc vxedavT, qveyanaSi arsebobs sakmao simZlavreebi 

wvrilsortuli profilebis sawarmoeblad. Tu oTxive dgani imuSavebs 70-
80% datvirTviT, SesaZlebelia weliwadSi vawarmooT 400 aTasi tona 
sxvadasxva profili, rac srulad daakmayofilebs qveynis moTxovnilebas 
am profilebze da SesaZlebeli gaxdeba garkveuli raodenoba gavides 
eqsportze mezobel qveynebsa da ramodenime uaxloes evropul qveyanaSi, 
razedac realurad arsebobs moTxovnileba. saWiro raodenobis foladis 
gamodnobis SemTxvevaSi garda saarmature foladisa gaiglineba Semdegi 
wvrilsortuli profilebi: mrgvali, diametriT 12-28 mm, kvadrati 
gverdiT 12-20 mm, eqvskuTxa 2-16 mm, kuTxovana 40-60X40-60 mm, zolebi 
sisqiT 4-10 mm, siganiT 100 mm-de, mcire zomis Svelerebi (#6-10). mcire 
kapitaldabandebiTa da saWiro teqnologiis damuSavebiT SesaZlebelia 
gaglinul iqnas glinula, romelic dReisTvis saerTod ar iwarmoeba; 
xolo saadidvo ubnis mowyobiT miRebul iqnas saWiro diametris 
moTuTiebuli mavTulebi, razec didi moTxovnilebaa soflis 
meurneobaSi. 

statistikuri monacemebiT sakmao raodenobiT (daaxloebiT 20 ml aSS 
dolaris Rirebulebis) Semodis liTonnakeTobebi, rogoricaa lursmnebi, 
xraxnebi, WanWikebi, qanCebi, Wikartebi, zambarebi, kovzebi, Canglebi, 
danebi, nawarmi sufrisa da samzareulosaTvis, xelis instrumentebi da 
sxva, romelTa warmoeba savsebiT SesaZlebelia (amis tradiciebi 
arsebobda) Tu gamovadnobT da gavglinavT saWiro markisa da profilis 
mqone namzadebs, aseTi sawarmo ubnebis mowyoba ar moiTxovs did 
kapitaldabandebas. dReisaTvis qveyanaSi msgavsi ram ar iwarmoeba da 
bazari gadajerebulia TurqeTidan Semotanili produqciiT. 

msoflio masStabiT sortuli profilebis liTonproduqciis 

mwarmoebeli lideri saxelmwifoebia: CineTi (igi awarmoebs msoflio 

produqciis 18-20%-s), iaponia, samxreT korea, taivani da sxva, romlebmac  

produqciis warmoeba praqtikulad daiwyes nulidan da mokle droSi 

gavidnen wamyvan poziciebze. 

     garda sortuli foladisa da metizis tipis saqonlisa didi  

raodenobiT Semodis gadasamuSavebeli Tuji, foladi sxmulebSi, 

brtyeli naglini (furceli), sarkinigzo profilebi, fitingebi, 

metalokonstruqciebi, cisternebi, badeebi da sxva saxis Savi liTonis 

nawarmi. 

     saqstatis monacemebiT 2008-09 wlebSi saqarTveloSi importirebulia 

30-ze meti dasaxelebis foladis nakeToba.  am monacemebis mixedviT 1t 

nakeTobis fasi saerTaSoriso bazrarzt Seadgens daaxloebiT  1000 -�1200 

aSS dolars. Aqedan gamomdinare,  2008 wels importirebulia – 124 mln 

aSS dolaris Rirebulebis nakeToba, 2009 wels – 130 mln dolaris da 

2010 wels – 254 mln aSS dolaris. 
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gansakuTrebiT didi raodenobiTaa Semotanili foladis armatura, 
sami wlis jamSi 92 mln aSS dolaris, liTonis konstruqciebi – 108 mln 
aSS dolaris, kuTxovanebi – 25 mln aSS dolaris da a.S. 

samwuxarod Semogvaqvs agreTve SedarebiT advilad dasamzadebeli 
iseTi produqciac, rogoricaa: badeebi, lursmnebi, WanWikebi, mavTuli da 
sxva. 

aseve SeiZleba davamzadoT da ar SemovitanoT: xerxebi, qlibebi, 
qanCebi, danebi, makratlebi, kovzebi, Canglebi da sxva. maT Semotanaze 
2009-2010 wlebSi qveynidan gadinebuli iqna 20 mln aSS dolari. 

rogorc zemoT avRniSneT, yvela Semotanili profilebis warmoeba 
SesaZlebelia adgilobrivad arsebuli simZlavreebis gamoyenebiT. jarTis 
raodenoba, romelic gadis eqsportze, sruliad sakmarisia foladis im 
raodenobis gamosadnobad, rac praqtikulad daakmayofilebs foladze 
qveynis moTxovnilebas. amJamad qveyanaSi arsebuli sadnobi Rumelebi ki 
sakmarisia aseTi moculobis foladis gamosadnobad. 

 
f. TavaZis metalurgiisa da masalaTmcodneobis instituti wlebis 

ganmavlobaSi atarebs rusTavis metalurgiuli kombinatis xazobriv 
wvril¬sortul dganze glinvis procesis Teoriul da eqperimentul 
kompleqsur kvlevebs. dadgenilia gamomWimav kalibrebSi glinvisas 
liTonis moculobaSi deformaciebisa da Zabvebis ganawilebis 
kanonzomierebani. gamoyvanilia liTonis glinebze wnevisa da mbrunavi 
momentis  gasaTvleli formulebi. dadgenilia gamomWimavi kalibrebis 
sxvadasxva sistemebisaTvis deformaciis efeqturobis koeficienti, rac 
uzrunvelyofs naglinis optimaluri moWimvebiT glinvas. xazovani dgan 
500/320-ze glinvis procesis eqsperimentuli kvlevis Sedegad dadgenili 
iqna energoZalovani da Cqarosnuli parametrebi. SemuSavda 
wvrilsortuli foladis gasaglinad glinebis dakalibrebis da glinvis 
optimaluri sqemebi, riTac uzrunvelyofili iqna foladis xarisxisa da 
geometriuli zomebis sizustis amaRleba, naglinis uaryofiTi 
daSvebebiT glinva, foladis ekonomia da dganis warmadobis gazrda. 
kvlevebis Sedegebi safuZvlad daedo xazobriv wvrilsortul dganis 
rekonstrucias, ris Sedegadac miviReT Tanamedrove uwyveti tipis 
wvrilsortuli dgani (sur.4.5.) 

 
 

a) 
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b) 

 

 

 

sur. 4.5.  rusTavis metalurgiuli  qarxnis wvrilsortul dgan 500/320 

mowyobilobaTa ganlagebis sqema: a) rekonstruqciamde;  b) 

rekonstruqciis Semdeg. 

Savi metalurgiis erT-erTi ZiriTadi mimarTulebaa naglinis 
xarisxis gaumjobeseba da liTonproduqciis efeqturi nairsaxeobebis 
warmoeba. am miznis misaRwevad aucilebelia cxlad glinvis momqmedi 
dganebi aRiWurvos naglinis swrafi Termomeqanikuri damuSavebis 
danadgarebiT glinvis nakadSi. 

f. TavaZis metalurgiisa da masalaTmcodneobis institutSi 
SemuSavebulia saarmature foladis deformaciis Semdgomi swrafi 
gaciebis danadgari da Sesabamisi teqnologia, romelic uzrunvelyofs 
saarmature foladis deformaciis Semdgom gaciebas 600-6500 C-mde 
glinvis nakadSi rusTavis metalurgiuli qarxnis dgan 500/320-ze 
glinvisas.    

 
 

 

 

 

 

 

 

 

   sur.4.6.  armaturis deformaciis Semdgomi swrafi gaciebis danadgari 

 

     amiT miiRweva naxSirbadiani foladebis Termogamtkiceba meqanikuri 
Tvisebebis amaRlebiT da meoradi xenjis sruli mocilebiT. danadgari 
(sur. 4.6) uzrunvelyofs naglinis gaciebas talRisebrmoZravi mbrunavi 
wylis nakadiT, naglinis gaciebis kameraSi saimedo dacentrebas da 
Termogamtkicebis procesis stabilurobas.  

laboratoriuli da sacdel-sawarmoo kvlevebiT dadgenilia glinvis 
optimaluri temperaturul-deformaciuli parametrebi da Semdgomi 
gacivebis siCqareebi. swrafi gacivvebis danadgaris teqnologia moicavs 
cxlad deformaciisa da deformaciis Semdgom gaciebis Serwymul 
process, rac uzrunvelyofs naxSirbadian foladebisgan gaglinul 
armaturis meqanikuri Tvisebebis mniSvnelovan gaumjobesebas, amcirebs 
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deficitur da ZviradRirebul malegirebeli elementebis xarjs, riTac 
garkveul teqniko-ekonomiur upiratesobas iZleva, rogorc armaturis 
mwarmoeblebisaTvis, aseve momxmareblebisaTvis. aRniSnuli teqnologiis 
gamoyenebis gareSe warmoebuli armaturis fizikur-meqanikuri Tvisebebi 
ver akmayofilebs dRevandeli saerTaSoriso standartebis moTxovnebs da 
am produqciis eqsportze gasvla sakmaod rTuli iqneba. 
 

 

 

 

 

 

 

 

 

 

 
 



saqarTveloSi Semotanili liTonis 
sortuli profilebi aTasi aSS 

dolari              

                   
kodi dasaxeleba 

1996  1997  1998  1999 
200
0 

2001  2002  2003  2004  2005  2006  2007  2008  2009  2010 

7213  wnelebi cxlad 
naglini 
naxSirbadiani 
foladebisagan 
Tavisuflad 
daxveul 
buxtebad 

62,6  114,4 346  408,8
503,
9 

692,6
1437,
2 

1186,
5 

1813,
7 

4395.
1 

6704,
6 

13507,
1 

16763,
4 

4828,
8 

9802,9 

7214  wnelebi 
naxSirbadiani 
foladisagan, 
Semdgomi 
damuSavebis 
gareSe 

739,3  228,3 1228  1887 
303
7 

4093,
2 

5605,
3 

8773,
2 

1020
6 

14641
3307
7 

71868,
3 

11113
3 

3507
3 

56432,
6 

7215  wnelebi sxva 
naxSirbadiani 
foladisagan 

4,7  301,4 170,1 219,1 63  60,8  2,0  54,9  108  1467  386,7  410,7  164,4  109,9  680,5 

7216  kuTxovanebi, 
fasonuri da 
specialuri 
profilebi nax-
Sirbadiani 
profilebisgan 

246,3  943,9 1372  778,5
479,
5 

2503,
1 

1190,
1 

1226,
5 

1993,
5 

4885 
9419,
1 

20132,
5 

23089,
7 

9268 
16357,
8 

7217  mavTuli 
naxSirbadiani 
foladisagan 

113  173,7 340,7 195,7
196,
5 

167,2 86,5  870,9  871,6  1432 
1787,
5 

3341,7  4515 
1825,
4 

1960,9 
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7221  wnelebi cxlad 
naglini, 
Tavisuflad 
naglini Tavi-
suflad 
daxveul 
buxtebad, 
koroziamedegi 
foladebisagan 

‐  ‐  ‐  ‐  ‐  25,5  ‐  ‐  ‐  ‐  15,6  ‐  ‐  ‐  13 

7222  wnelebi sxva, 
koroziamedegi 
foladisagan 

‐  1,8  252,1 55,1  48,1  14,7  36,1  ‐  203,5  68,8  196,4  613,2  372,9  103,1  211,6 

7223  mavTuli 
koroziamedegi 
foladisagan 

13,0  0,4  ‐  6,1  29,9  1,1  70,8  36,3  111,7  34,9  71,2  30,6  103  46,1  23,7 

7227  wnelebi cxlad 
naglini sxva 
legirebuli 
foladebisagan 

‐  189,5 60,1  1,2  26,9  10,7  ‐  870,4  217,2  17,5  ‐  ‐  115  33,9  8,9 

7228  wnelebi legi-
rebuli fola-
debisagan, sxva 

0,4  460,4 944,9 448,8 515  529,1 262,1  325,1  207,3  729,2  570  1048,6  1089,6  334,3  300,2 

7229  mavTuli sxva 
legirebuli 
foladebisagan 

‐  10,2  3,8  9,5  2,0  0,3  128  46,6  44,4  20,7  77,6  109,5  190,2  27,6  144,7 

7317  lursmnebi, Wi-
kartebi da ana-
logiuri nawa-
rmi Savi liTo-
nebisagan 

4,0  40,1  143,9 46,3 
145,
2 

259,3 227,1  539,1  781,6  1265 
1048,
6 

1687,3  3523,3  2107  2626,1 

7318  xraxnebi, WanWi-
kebi, qanCebi da 
analogiuri 
nawarmi Savi 
liTonebisagan 

19,0  352,3 334,1 274,7
740,
4 

796,7 359,6  886,8 
1538,
9 

1985 
3402,
8 

4837,7  5721,2  3700  6188,8 
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7319  sakeravi 
nemsebi, saqsovi 
Cxirebi da sxva 
Savi liTonebi-
sagan 

‐  3,7  0,5  3,9  3,5  0,5  2,0  0,1  1,0  26,4  30,1  39,4  25,6  25,2  38,7 

7320  zambarebi da 
furclebi 
maTTvis, Savi 
liTonebisagan 

27,6  1,7  31,8  15,4  18,7  24,1  29,5  90,1  144,9  336,6  812,7  945,8  1716,8 
2690,
3 

1629 

7323  nawarmi sufri-
saTvis, 
samzareulo an 
sxva nawarmi 
Savi 
liTonebisgan 

316,5  89,8  317,6 251,6
188,
3 

193,3 279,2  219,1 
1684,
1 

2903 
2691,
4 

3929,3  4086,2 
3084,
4 

4745,9 

7418  nawarmi sufri-
saTvis, 
samzareulo an 
sxva nawarmi da 
maTi nawilebi 
spilenZisagan 

‐  0,8  0,1  13,1  9,7  10,3  2,0  2,8  31,8  38,6  97,9  178,5  249,4  64,9  172,9 

       
1477,
7 

2893,
8 

5510  4565 
591
7 

1129
7 

9554  15126 
1992
7 

29451
5953
0 

12265
0 

17111
6 

6332
2 

10133
8 
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4.4. milebis warmoebis Tanamedrove tendenciebi 

 

mili liTonis produqciis urTulesi saxeobaa. milebis damzadeba 
moiTxovs gansakuTrebulad maRal profesionalizms da maRali klasis 
mowyobiloba-danadgarebs. milebis warmoebis teqnologiam ukanaskneli 10 
wlis ganmavlobaSi mniSvnelovan progress miaRwia. saerTod, am saxis 
liTonproduqciis warmoebis moculoba SedarebiT didi tempebiT 
izrdeba yvela sxva metalurgiul mimarTulebaTa Soris (sur. 4.7), radgan 
milebis moxmarebis areali Zalzed farTovdeba, gansakuTrebiT 
Tanamedrove TavdacviTi dargebis ganviTarebasTan dakavSirebiT.                 

geometriuli parametrebis sizuste, rogorc cxlad naglini, aseve 
civad naglini unakero milebisa uaRresad mkacrdeba, moxmarebaSi Sedis 
mravalgvari profiluri milebi, sxvadasxva fizikur-qimiuri da 
meqanikuri TvisebebiT, metad uxvia sxvadasxva qimiuri elementebiT 
legirebuli foladebis milebis asortimenti, mkveTrad gaizarda 
SeduRebuli anu nakeriani milebis moxmarebis sferoebic. navTobis da 
gazis mopoveba, gadamuSaveba da transportireba mTlianad milebze aris 
damokidebuli, miTumetes dRes, rodesac aTaseulobiT km-ze xdeba 
navTobgazgadamcemi xazebis mSenebloba-montaJi. saraketo-kosmosuri 
teqnikis ZiriTadi mdgenelebi sxvadasxva profilis milebia, 
samelioracio sistemebi, manqanaTmSenebloba, geologia, Tu sxva 
mimarTuleba milebis ZiriTadi momxmarebelia. 

milebs ukanasknel periodSi gansakuTrebulad agresiul garemoSi 
uwevT muSaoba, amitom viTardeba TiTqmis sruliad axali dargi – 
milebis antikoroziuli masalebiT dafarva uaxlesi teqnologiebiT. 
dafarva xorcieldeba sxvadasxva laq-saRebavebiT, polimerebiT, agreTve 
Termo¬difuzuri, eleqtroqimiuri da mravali sxva meTodiT, romlebic 
dRes axal kvleviT - samecniero mimarTulebebs warmoqmnis, radgan 
milebis mdgradoba srulad aris damokidebuli dafarvis xarisxze. 
dafarvebi gamoiyeneba rogorc erTfena, aseve mravalfenovani. 

milebis warmoeba, iseve rogorc saerTod metalurgia, permanentulad 
moiTxovs investiciebs gadaiaraReba-rekonstruqciis gansaxorcieleblad. 
imdenad swrafad xdeba progresuli teqnologiebis SemuSaveba da 
mowyobiloba-danadgarebis daxvewa, rom yoveli gacdenili an 
gamotovebuli periodi pirdapir aRibeWdeba sawarmos finansur 
situaciaze da produqciis konkurentunarianobaze.  

milebis msxvili mwarmoeblebi msoflioSi  didi transnacionaluri 
kompaniebia. maTi milsaglinavi obieqtebi ganlagebulebi arian dedamiwis 
TiTqmis yovel kontinentze. aRniSnul kompaniebs Soris liderobs 
“Arcelor-Mittal”. wamyvan kompaniebs miekuTvnebian agreTve “Corus Group”, 
“Dofasco”, “Europipe”, “JFE Steel Corporation” da sxva. 

foladis miRebis warmoebam weliwadSi 2008  wels 100 mln t-s 
gadaaWarba. milebis gamoSvebis moculoba ukanasknel 10-11 weliwadSi 
TiTqmis gaormagda. gamoSvebuli foladis milebis 40% moixmars aSS. Ees  
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          sur. 4.7. foladis milebis msoflio warmoeba 
 

maCvenebeli yovel wels 34%-iT izrdeba. milebis mniSvnelovan 
raodenobas moixmars wynari okeanis, aziis da samxreT amerikis qveynebi. 
milebis moxmarebis bazari kvlav swrafad izrdeba. milebis mwarmoebel 
qveynebs Soris lideroben Ggermania, iaponia, ruseTi da sxva. 

aRsaniSnavia, rom milebis fasebi saerTaSoriso bazarze swrafad ma-
tulobs da dReisaTvis igi rekordulia.   
 

4.5. milebis warmoebis perspeqtiva saqarTveloSi 

 

rusTavis metalurgiuli kombinati 80-an wlebSi awarmoebda daax-
loebiT 250 000 t cxlad da civad naglin unakero mils.  rusTavis 
metalurgiuli kombinati potenciurad mzadaa uzrunvelyos farTo 
nomenkaturis milebiT rogorc qveynis Sida moTxovnileba, ise awarmoos 
mniSvnelovani saeqsporto produqcia. 

rusTavis metalurgiuli kombinatis milsaglinavi saamqro, sadac 
iwarmoeba ZiriTadi produqcia - milebi, warmoadgens rTul teqnologiur 
danadgarTa sistemas. Aaq gaTvaliswinebulia milnamzadis sam wriul 
RumelSi 1100-1200 0C  temperaturamde gaxureba da Semdeg gaxurebuli 
namzadis milsaglinav agregatebze glinvis mravaletapiani procesebiT 
milis  saboloo kondenciamde miyvana. 

saamqro aRWurvilia ori tipis, “140” da “400” milsaglinavi 
agregatebiT. orive ganmaRruebel agregatis Semadgeneli dganebi da 
milebis glinvis procesi identuria: ganmaRruebeli dgani 140-s erTi aqvs, 
400-s ori. dgan “140”- ze mzaddeba 63,5 – 95 mm-mde diametrisa da 3,5 – 24 
mm-mde kedlis sisqis, ZiriTadad sanavTobe (satumb - sakompresoro), 
samanqanaTmSeneblo, saamSeneblo-sakonstuqcio daniSnulebis milebi, 
romlebzec  mZafri moTxovnilebaa.  

milsaglinavi agregati “400”, ara mxolod amierkavkasiisa da wina-
aziis, aramed yofili sabWoTa kavSiris masStabiTac unikalur danadgars 
warmoadgens, radgan masze SesaZlebelia 194 mm-dan 426 mm-mde diametrisa 
da 8mm-dan – 35mm-mde kedlis sisqis milebis glinva. 426 mm-is milebis 
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glinva am danadgarze, (romelzedac proeqtiT  maqsimaluri diametri 
325mm-a) qarTvelma metalurgebma damoukideblad aiTvises agregat “400-ze” 
teqnologiuri procesebis optimizaciis gziT. 

saqme imaSia, rom sakavSiro saproeqto institutis – centraluri 
gipromezi-s mier dadgenili glinvis cxrilebi da milsaglinavi 
instrumentis dakalibrebis meTodologia miRebuli iyo rusTavis 
pirobebSi kanonmdeblur da Seucvlel reJimebad da maTi koreqtireba 
TiTqmis dauSveblad iTvleboda. 

Rrma dakvirvebebisa da kvlevebis Sedegad aRmoCnda, rom arsebuli 
teqnologiuri parametrebi moiTxovdnen Zireul gadaxedvas da 
mniSvnelovan cvlilebebis Setanas. 

rusTavis metalurgiuli qarxnis funqcionirebis procesSi samocian 
wlebSi mTavar problemad kvlav rCeboda cxladnaglini milebis xarisxi, 
maT Siga da gare zedapirebze arsebuli defeqtebis Semcireba – 
likvidireba gaxurebuli milnamzadis deformirebis momentSi SedarebiT 
naklebi datvirTvebis micemis xarjze. es movlena mTavari mdgenelia 
liTonis kuTri xarjis Semcirebis mimarTulebiTac. 

TavisTavad cxadia, Cven ar vsaubrobT TviT liTonix xarisxis 
gadamwyveti rolis Taobaze, radgan es debuleba yoveli 
metalurgisaTvis absoluturad naTelia. 

metad yuradsaRebia rgolur RumelebSi naglinis gaxurebis 
reJimebis optimaluri parametrebis dadgena ganRruebis normaluri 
pirobebis Sesaqmnelad da nairkedlianobis gamosaricxavad. 

imisaTvis, rom moxdes liTonis rRvevis gamomwvevi mizezebis 
Seswavla da rogorc wesi mis Sedegad gaglinuli milebis zedapirze 
defeqtebis warmoqmna, unda gaanalizdes TviT liToni metalografiuli 
da rentgenostruqturuli meTodebis gamoyenebiT. 

Tu defeqti Seicavs araliTonuri CanarTebis did raodenobas 
(likvacia) es migviTiTebs gasaglini liTonis dabal xarisxze, magram Tu 
defeqtis warmoqmnis adgilze jansaRi liToni gvxvdeba, SeiZleba 
warmoiqmnas garkveuli mosazreba, rom liTonis mimarT pretenzia 
aralogikuria. 

magaliTisaTvis aviRoT yvelaze gavrcelebuli profilis mili d219 
mm. adreul periodSi d219mm-is mili iglineboda d180 mm-is zomis 
milnamzadisagan. avtomatur dganze ki glinebis kalibris sigane 234 mm-is 
toli gaxldaT. imisaTvis, rom aRniSnulma dganma miiRos da 
gadaamuSavos ganmaRruebeli dganidan mowodebuli masra, misi gare 
diametri unda aRematebodes kalibris zomas 20 mm-iT e.i. igi unda 
utoldebodes 254 mm-s. aRniSnuli diametris zrda unda moxdes pirvel 
da meore ganmaRruebel dganebze e.i. pirveli ganmaRrueblidan miiReboda 
220 mm diametris masra, xolo meore ganmaRruebelze gafarToebis 
Sedegad 254 mm-is masra. 

cxadia, rom 180 mm-dan namzadis diametri izrdeboda 254 mm-mde, rac 
jansaRi liTonisTvisac ki metad Zlier datvirTvas warmoadgenda. 
SemdgomSi gaangariSebis Sedagad dawesda namzadis sawyisi diametric      
d200 mm da avtomaturi dganis kalibris zoma dayvanil iqna 220 mm-mde e.i. 
pirvel SemTxvevaSi liTonis gafarToveba mimdinareobda d180 mm-dan d254 
mm-mde (74 mm-iT), xolo meore SemTxvevaSi d200 mm-dan d235 mm-mde (35-mm-iT), 
ramac sagrZnobi ekonomikuri efeqti misca warmoebas, xolo SemuSavebuli 
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axali glinvis reJimebi sagrZnoblad SeRavaTiani aRmoCnda samile 
foladisaTvis.  

Sedegi mniSvnelovani iyo: wuni TiTqmis 2-jer Semcirda, Semcirda 
meore xarisxis milebis gamosavlianoba da, rac mTavaria, liTonis 
xarjma erT tona milis sawarmoeblad sagrZnoblad iklo. 

analogiuri gardaqmnebi ganxorcielda sxva profilis milebzec. 
magaliTad, d273 mm, d325 mm da sxv. rasakvirvelia, aRniSnulma RonisZiebam 
moiTxova agreTve teqnologiuri instrumentebis – samarTulebis, 
glinebis da sxv. Dda glinvis cxrilebis SesabamisobaSi moyvana, raTa ar 
darRveuliyo glinvis maRali riTmi da agregatebis mwyobri 
funqcionirebis reJimebi. aq aqtiurad CaerTvnen instrumentis 
damamzadebeli damxmare saamqroebi axal teqnologiebze gadasasvlelad.  

dasaxuli sainJinro RonisZiebaTa kompleqsis realizaciam 
daaxloebiT 4-5 weli gastana da Seqmna dgan 400-is avtomatizaciisa da 
meqanizaciisaTvis xelSemwyobi garemo da nayofieri pirobebi, da rac 
mTavaria sabolood saxelmwifos aTeuli milionobiT kapitali dauzoga.  

aRniSnuli nomenklaturis milebi ZiriTadad wylis, airis, da 
navTobis samagistralo milsadenebis daniSnulebisaa da agreTve 
gamoiyeneba rogorc gansakuTrebiT mniSvnelovani datvirTvis mqone 
konstruqcia, kerZod, rogorc sanavTobe WaburRilebis kedelsamagri 
milebi.  

saqarTveloSi zemoaRniSnuli nomenklaturis milebis gasaRebis 
bazari dReisaTvis Zalian mcirea da amitom, isini ZiriTadad saeqsporto 
daniSnulebisaa.   amJamad mimdinareobs  muSaoba sakuTari stabiluri 
adgilis mosapoveblad saerTaSoriso bazarze.      

orive milsaglinavi agregatis   hidravlikur – pnevmaturi, 
wyalmomaragebisa da dazeTvis sistemebi, maRali simZlavris Zravebi da 
denmomaragebis sistema praqtikulad srul mzadyofnaSia. magram, 
miuxedavad amisa aucilebelia agregatis garkveuli reabilitacia -  
modernizacia. agregatis meqanikuri kvanZebis sruli monitoringi maTi  
remontisa Tu Secvlis aucileblobis gamovlenis mizniT. 
eleqtromomaragebis sistemis da amZravi sistemis sruli kontroli - 
reabilitacia. Uaucilebeblia orive agregatis teqnologiuri procesis 
Tanamedrove, kompiuteruli sistemiT aRWurva, pirvel rigSi  rgoluri 
Rumelebis CatvirTva - gamotvirTvis procesSi TiToeuli milnamzadis 
fiqsirebisa da teqnologiur xazSi maTi gadaadgilebis kontrolis, 
xolo saglinav danadgarebze gamzom - gadamwodi Tanamedrove 
mowyobilobebis montaJi-gawyoba-aTviseba.  

metalurgiuli procesebi, kerZod, milebis masobriviri warmoebis 
procesi aris arastacionaluri obieqtis klasikuri magaliTi, sadac 
saboloo produqciis –  milis formirebaze gavlenas axdens sxvadasxva, 
xSirad urTierT korelatiuri faqtorebis mTeli kompleqsi. Mmiuxedavad 
imisa, rom milebis warmoebis operaciebi mimdinareobs mravaljeradi 
gameorebiT TiTqmis ucvlel pirobebSi, Sedegebi, mag. milis geometruli 
zomebi, zedapirebis xarisxi da sxv. Aarastabiluria, e.i. es maCveneblebi 
ganicdian gabnevas – fluqtuacias, rac xandaxan aRwevs mniSvnelovan 
sidides. Aam movlenis mizezi aris procesze arsebiTi gavlenis efeqtis 
mqone, rogorc kontrolirebadi, ise xSirad arakontrolirebadi da 
aramarTvadi iseTi faqtorebi, rogoricaa: SemTxveviTi, 
gauTvaliswinebeli gadaxra foladis dnobis procesisa nominalurisagan, 
foladis Camosxmis Seferxeba, mravaljeradi xureba saglinav 
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danadgarebze, glinvis parametrebis darRveva da sxv. Ee.i. procesi 
mimdinareobs moqmedi faqtorebis gadajerebul velSi, magram amave dros  
daxurul sistemaSi _ foladis dnobidan saboloo produqtamde, 
milamde.  

cxladnaglini unakero milebis ZiriTadi defeqtebi aris 
nairkedlianoba da furCebi, romlebiTac ziandeba  milis rogorc gare, 
ise Sida zedapirebi. wlebis ganmavlobaSi aRniSnuli defeqtebi mkveTrad 
aqveiTebda rusTavis metalurgiuli qarxnis teqniko-ekonomikur 
maCveneblebs. 

am defeqtebis warmoqmnis mizezebis dadgenisa da SemdgomSi milebis 
xarisxis marTvis teqnologiuri procesis dasamuSaveblad metalurgiis 
institutis da rusTavis metalurgiuli qarxnis TanamSromlebis mier 
Catarda erToblivi kvleviTi da danergviTi samuSao. 

sawarmoo procesSi Catarebuli eqsperimenti aris mimdinare procesSi 
Careva, romelmac unda gamoiwvios procesis ama Tu im maxasiaTeblis 
garkveuli cvlileba, magram es cvlileba  unda iyos Sedegi dagegmili 
eqsperimentisa da  ara damoukideblad mimdinare fluqtuaciisa. amitom, 
eqsperimentis win Seswavlil iqna is sawarmoo foni, romelSiac daigegma 
eqsperimenti. MmiRebuli milebis Semowmebisa da daTvalierebisas,  3016 
uwyisis (200000 mili) analizis Sedegad dadginda milebis zedapirebze 
gare da Sida furCebis, nairkedlianobis warmoqmnis dinamika.A am 
defeqtebis warmoqmnis mizezebis dadgenis da milebis xarisxis marTvis 
mizniT daigegma eqsperimenti. Casatarebeli eqsperimentis maRali (P=0.9) 
saimedoba rusaTavis metalurgiuli qarxnis pirobebSi miiReba im 
SemTxvevaSi, Tu igi Catardeba minimum 19 cvlis ganmavlobaSi uwyvetad.  

am principis, e.i. eqsperimentis uwyvetobis dacviT Catarda 
fundameturi kvleva, romelmac moicva milebis warmoebis sruli 
teqnologiuri cikli martenis RumelSi foladis dnoba-Camosxmidan mza 
produqciamde -  sxmulidan milamde. teqnologiis mTeli xazis manZilze 
kontroldeboda  TviToeuli erTeuli – sxmuli – milnamzadi – masra  - 
mili.  damuSavda 485 dnobis statistikuri maCveneblebi. Ggamoyenebul 
iqna adapturi identifikaciis meTodi, romelic srulyofilad aRwers 
arastacionalur obieqts, mag. rogoricaa metalurgiuli, kerZod milebis 
warmoeba. adapturi identifikacia sakvlevi obieqtis cvalebadobis yvela 
etapze axdens Sesabamis adaptacias, realur droSi akontrolebs 
cvlilebebis process da modelSi Semaval obieqtze moqmed mraval 
faqtors Soris gamoavlens im ZiriTad faqtorebs, romlebic axdenen 
gansakuTrebul zemoqmedebas obieqtze. Seiqmna arastacionaluri obieqtis 
maTematikuri modeli, romelic sruliad sakmarisi sizustiT aRwers 
rogorc sadnob RumelSi, ise saglinav dganebze mimdinare procesebs: 

 

   = +j  

  

sadac  da  WeSmariti parametrebis Sefasebis veqtorebia N 

N  da  Ni,n+1  iteraciis bijze,    j – algoriTmis WeSmariti parametria.  

modelSi Seyvanil iqna  RumelSi foladis dnobis procesis 
ganmsazRvreli ZiriTadi teqnologiuri parametrebi: 

 



  67

## dnobis modelis parametrebi 
X1 dnobis xangrZlivoba, sT; 
X2 naxSirbadis Semcveloba, %; 
X3 gogirdis Semcveloba, %; 
X4 widis fuZianoba; 
X5 polirebis xangrZlivoba, sT; 
X6 naxSirbadis amowvis siCq.  wm-1 

X7 sufTa duRilis xangrZlivoba, sT; 
X8 naxSirbadis amowvis siCqare duRilisas, wm-1 
X9 widis Sedgeniloba sufTa duRilisas 
X10 widis Sedgeniloba liTonis gamoSvebisas 
X11 ganJangvis xangrZlivoba, sT; 
X12 abazanis temperatura ganJangvis win 0C; 
X13 FeO-s Semcveloba gamoSvebis win, %; 
X14 gogirdis Semcveloba mza liTonSi, %; 
X15 naxSirbadis Semcveloba mza liTonSi, %; 
X16 marganecis Semcveloba mza liTonSi, %; 
X17 siliciumis Semcveloba mza liTonSi, %; 
X18 naxSirbadis fardoba manganumTan,  C:Mn 
X19 naxSirbadis fardoba siliciumTan,  C:Si 
X20 sxmulebad Camosxmis temperatura,  0C 
X21 boyvis Sevsebis xangrZlivoba, wT. 

 

am modelis gamosavali parametrebia: 

Y1 – meore xarisxis milebis raodenoba Sida furCebiT,  
Y2 -  meore xarisxis milebis raodenoba gare furCebiT.   
modelSi Semavali parametrebi pirobiTad SeiZleba oTx jgufad 
daiyos 
X1, X5; X7; X11; X21 – procesis xangrZlivobis niSnis mqone parametrebi; 
X12; X20 _ procesis temperaturuli niSnis mqone parametrebi; 
X2; X3; X4  X8   X9; -   qimiuri Sedgenilobis niSnis mqone parametrebi; 
X10;  X13;  X14;   X15  X16   X17   X19 – mza produqciis  qimiuri Sedgenilobis 
niSnis mqone parametrebi. 
 

faqtoruli analizis meTodiT yoveli jgufidan gamoiyo mniSvnelovani 
zemoqmedebis faqtorebi, romelTaganac gansakuTrebul gavlenas milebze, 
rogorc Sida, ise gare furCebis warmoqmnaze axdenen: liTonis Camosxmis 
temperatura  X20 da boyvis Sevsebis xangrZlivoba  X21 

igive modeli muSaobs glinvis parametrebis gavlenis dadgenisas 
milebis zedapirebze furCebis da nairkedlianobis gaCenis gamo.  

modelSi Seyvanil iqna ganmaRruebeli dganis awyobis ZiriTadi 
parametrebi, sadac umTavresad yalibdeba rogorc milis zedapiris 
xarisxi, ise geometruli parametrebi.  
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## 

ganmaRruebeli dganis modelis parametrebi 

X1 milis diametri mm.; 
X2 kedlis sisqe mm.;  
X3 milnamzadis diametri  mm.; 
X4 ganRruebis temperatura  0C; 
X5 glinebs Soris moWimva  %; 
X6 ovalizaciis koeficienti;  
X7 moWimva samarTulis win %;  
X8 glinebis daxris kuTxe grd.; 
X9 glinebis brunTa sixSire Tavisufali brunvisas wm-1; 
X10 glinebis brunTa sixSire datvirTvisas   wm-1; 
X11 masris diametri  mm; 
X12 saxazavebis sigane  mm; 
X13 samarTulis mdebareoba  mm. 

 

faqtoruli analizis safuZvelze dadginda, rom dganis 
parametrebidan ZiriTad gavlenas furCebis rogorc Semcirebis, ise 
gazrdis mxriv, axdens Semdegi oTxi parametri: 

ganRruebis temperatura,  0C; 
glinebs Soris moWimva,  %; 

moWimva samarTulis win, %; 

gansakuTrebiT glinebis brunTa sixSire datvirTvisas, (wm-1);   

 

paralelurad Seiswavleboda milebze nairkedlianobis warmoqmnis 
mizezebi. nairkedlianobis gaCena SeiZleba mxolod glinvis procesebs 
daukavSirdes. farTo statistikuri masalis safuZvelze da kvlevis 
faqtorul meTodze dayrdnobiT gamovlinda korelaciuri 
damokidebulebebi nairkedlianobasa da glinvis parametrebs Soris. 
dadginda, rom yvela ganxilul zemoqmedebis parametrs Soris yvelaze 
Zlier gavlenas nairkedlianobis sidideze axdens: 

glinebis brunTa sixSire datvirTvisas (wm-1);  

dadgenilia  yvela zemoTCamoTvlili parametrebis (rogorc dnobis 
ise glinvis) optimaluri mniSvnelobebi rusTavis metalurgiul 
qarxanaSi warmoebuli foladebisa da milebis sruli 
nomenklaturisaTvis. sabolood SeiZleba davaskvnaT, rom milebis 
warmoebis teqnologiis mTel xazze, sadnob RumelSi foladis dnobis da 
SemdgomSi glinvis procesebSi gansakuTrebul gavlenas milis xarisxze 
axdenen temperaturuli da, ZiriTadad, Cqarosnuli parametrebi da maTi 
marTva maRalxarisxovani milebis warmoebis saSualebas iZleva. 

samuSao warmatebiT dainerga rusTavis metalurgiul da sumgaiTis 
milsaglinav qarxnebSi. 

garda zemoCamoTvlilisa, milebis xarisxis kidev erTerTi 
maxasiaTebeli parametri aris kedlis sisqis standartiT 
gaTvaliswinebul farglebSi moxvedris aucilebloba. Mmiuxedavad 
kedlis sisqis mzomi Tanamedrove aparaturis arsebobisa, procesis 
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Sewyvetis gareSe am proceduris Catareba mniSvnelovan siZneleebTan aris 
dakavirebuli.  

f.TavaZis metalurgiisa da masalaTmcodneobis institutSi 
damuSavebulia  da eqperimentulad gamocdilia cxlad naglini unakero 
milebis uwyvet nakadSi kedlis sisqis ukontaqto gazomvisa da 
regulirebis teqnologia. 

milis ganRruebis procesi aris milebis damzadebis ZiriTadi 
teqnologiuri procedura. ganmaRruebeli dganebis dedormaciis keris 
awyoba (dganis simetriis RerZisa da glinvis RerZis damTxveva, glinebisa 
da saxazavebis RerZidan saWiro manZilebiTa da simetriulad ganlageba 
da am parametrebis advilad aRdgena maTi darRvevis SemTxevaSi) moiTxovs 
did Zalisxmevas da dros. Aauwyobeli deformaciis kera iwvevs milebis 
nairkedlianobas.  

f.TavaZis metalurgiisa da masalaTmcodneobis institutSi 
damuSavebulia da eqperimentulad gamocdili ganmaRruebeli dganebis 
deformaciis keris avtomaturi awyobisa da marTvis sistema. 

amrigad, metalurgiis institutisa da metalurgiuli qarxnis 
TanamSromelTa mravalwliani erToblivi SemoqmedebiTi Sromis, 
fundamenturi kvlevebis Sedegad warmatebiT damuSavda milebis xarisxis 
marTvis teqnologiebi. aqedan gamomdinare,A dRes rusTavi awarmoebs 
milebs amerikuli APL standartis mixedviT, romlis auditi 
yovelkvartalurad xorcieldeba. amitom qarxnis produqciis 
konkurentunarianobas qveynis farglebs gareT realuri safuZveli 
gaaCnia.  

aRniSnuli kvlevebis safuZvelze dasaxul RonisZiebaTa 
ganxorcielebis Sedegad qarxanaSi SesaZlebeli Seiqmneba milebis 
warmoeba ara marto naxSirbadovani, daballegirebuli foladebidan, 
aramed specialuri da maRali meqanikuri Tvisebebis legirebuli 
foladebidanac. maT Soris “140 agregatze” SesaZlebeli iqneba 40 aTasi 
tona milis damzadeba, rac uzrunvelyofs importis gziT Semosuli 30 
milioni dolaris Rirebulebis milebis nomenklaturis 65-70%-is 
Sevsebas.  

“agregat 400”-ze warmoebuli nomenklaturis milebi (potenciaSi 80 
aTasi tona) ZiriTadad saeqsporto  produqciaa. maTze sakmarisad xSiri 
moTxovnaa azerbaijanidan, somxeTidan, iranidan, italiidan (firma 
“satko”).  

Tanamedrove manqanaTmSeneblobisa da samSeneblo industriaSi farTo 
gamoyeneva hpoves profilurma milebma. cvladi datvirTvebis SemTxvevaSi 
cilindrul milebTan SedarebiT isini xasiaTdebian Runvis da grexvis  
mimarT winaRobis mkveTrad gazrdili maCveneblebiT.  

profiluri milebis warmoeba SezRululi iyo rogorc Sesaferisi 
mowyobilobebis simciriT, ise profilis makalibrebeli instrumentebis 
Teoriuli gaTvlis ararsebobiT. metalurgiis institutSi damuSavda 
profiluri milebis miRebis Teoriuli safuZvlebi. SemdegSi, qarxnis 
specialistebTan erTad Catarebuli gaTvlebis safuZvelze rusTavis 
metalurgiuli qarxnis dgan 400-is bazaze damuSavda kalibrebis sistema 
da Seiqmna teqnologiuri procesi. gaglinuli milebi warmatebiT iqna 
gamoyenebuli satransporto mSeneblobaSi.  

rusTavSi warmoebuli milebisaTvis saerTaSoriso bazarze sakuTari 
niSis mopovebis mcdelobaSi xelisuflebis aqtiuri mxardaWeris 
SemTxvevaSi, magaliTad ise, rogorc es aseTi warmatebiT ganxorcielda 
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qarTuli Rvinis maRalefeqturi reklamirebiT, Cveni produqcia 
warsdgeba saerTaSoriso standartebis moTxovnebis Sesabamisad. 

4.6. saSemduReblo warmoeba 

 

SeduReba erT-erTi yvelaze gavrcelebuli teqnologiuri procesia, 
romlis saqmianobasac miekuTvneba TviTon SeduReba, daduReba, Sewebeba,  
SeduReba-rCilva, dafrqveva da zogierTi sxva operaciebi.  

rkaluri SeduReba Tavis arsebobas iTvlis 1888 wlidan - rodesac 
pirvelad samrewvelo pirobebSi Catarda liTonuri eleqtrodiT 
rkaluri SeduReba. swored es procesi daedo SemdgomSi safuZvlad 
eleqtrometalurgiis Casaxvasa da Semdgom ganviTarebas. 

saqarTveloSi saSemduReblo mecnierebisa da teqnologiebis myari 
tradiciebia, rac pirvel rigSi emyareba qarTvel da ukrainel 
SemduRebelTa nayofier TanamSromlobas, pirvel rigSi msoflioSi 
wamyvan samecniero centrTan - kievis eleqtroSeduRebis institutTan. 

saqarTvelosTvis saSemduReblo saqmis ganviTarebas gansakuTrebuli 
mniSvneloba eniWeba, Tundac imisaTvis, rom qveyanaSi liTonis didi 
deficitisa da misi fasis mniSvnelovani zrdis gamo, SeduRebas SeuZlia 
mogvces liTonis xarjis sagrZnobi ekonomia. 

pirvel rigSi unda gadawydes SeduRebisaTvis aucilebeli 
masalebisa da mowyobiloba-danadgarebis SeZlebisdagvarad adgilze 
damzadeba, raTa Tavidan iqnas acilebuli iseTi ZviradRirebuli (xSirad 
uxarisxo) masalebis importi, rogoricaa eleqtrodebi, saSemduReblo 
flusebi, spectansacmeli, sxvadasxva damcavi saSualebebi da a.S. amitom 
saqarTveloSi, rac SeiZleba droulad unda dainergos saSemduReblo 
flusebis, adgilobrivi warmoebis narCenebis da mis teritoriaze 
arsebuli mravali nedleuli masalis gamoyeneba seriuli warmoebisaTvis, 
rac efeqturi iqneba, rogorc eleqtrodebis dafarvis komponentebad da 
flusebad, aseve saWiro Semcvelobis fxvnilgula saSemduReblo 
mavTulebis dasamzadeblad. amitom uaxloes periodSi adgilobrivi 
resursebis bazaze unda ganviTardes, rogorc dafaruli eleqtrodebis, 
aseve saSemduReblo fxvnilgula mavTulebis samamulo warmoeba, 
romelTa realizeba da SemdgomSi eqsportic did mogebas moutans 
qveyanas. 

saqarTveloSi rkaluri SeduRebis garda saswrafod unda 
ganviTardes kontaqturi SeduReba, romelic xasiaTdeba meqanizaciisa da 
avtomatizaciis maRali xarisxiT. 

saWiroa airuli damuSavebis teqnologiebis srulyofa, risTvisac 
maRal sawarmoo doneze unda ganviTardes acetilenis miRebisaTvis 
saWiro karbidis warmoeba, rac bazris Sesabamisi moTxovnilebebis 
arsebobisas sruliad realuria saqarTvelos pirobebSi. 

garda klasikuri meTodebisa, didi yuradReba unda mieqces specia-
luri teqnologiebis damuSavebasa da danergvas (plazmuri, 
mikroplazmuri, lazeruli, eleqtrosxivuri da sxva). 

aucilebelia konstruqciebis saimedoobisaTvis defeqtoskopiis 
srulyofili meTodebis damuSaveba da danergva, sawarmoebis aRWurva 
xarisxis kontrolis Tanamedrove aparaturiT, am mimarTulebiT 
specialistebis momzadeba-gadamzadeba. 
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liTonis xarjis didi ekonomia (daaxloebiT 25%) SeiZleba miRebul 
iqnas samSeneblo saqmeSi armaturis gamoyenebisas Semowvnis meTodis Se-
duRebiT SecvliT, rac aseve saimedobis gazrdis garantiac iqneba. 

gansakuTrebuli yuradReba unda daeTmos danadgarebis mwyobridan 
gamosuli detalebis daduRebis meTodiT aRdgenas, rac sagrZnoblad 
gazrdis ZiriTadi mowyobilobis muSaobis xangrZlivobas (samxedro 
teqnika, sasoflo-sameurneo manqanebi, rkinigzis transporti da a. S.) 

aucilebelia SemduRebelTa atestaciis wesebis saxelmwifo doneze 
dakanoneba da misi Sedegebis operatiuli ganxorcieleba qveynis masSta-
biT, rac gazrdis SemduRebelTa momzadebis xarisxs da Tavidan 
agvacilebs sapasuxismgeblo obieqtebze SemTxveviTi (araspecialisti) 
pirovnebebis momravlebas. 
zemoTaRniSnulidan gamomdinare: 

1. saqarTveloSi unda aRdges eleqtrosaSemduReblo mowyobilobaTa 
sawarmo; 
2. daCqardes adgilobrivi masalebis moZieba da samrewvelo 
damuSaveba dafaruli eleqtrodebis, flusebis da fxvnilgula 
mavTulebisTvis saWiro komponentebis sawarmoeblad. 
3. qveynis masStabiT farTod dainergos daduRebis meTodiT 
mwyrobridan gamosuli detalebis aRdgena. 
4. momzaddes maRali kvalifikaciis SemduReblebi yvela saxis 
saSemduReblo samuSaoebisaTvis, gaZlierdes kontroli SenaduRi 
konstruqciebis simtkicis gamosavlenad, saswrafod iqnas miRebuli 
SemduRebelTa atestaciis wesebi.  
 

4.7. rusTavis metalurgiuli qarxana da sxva                 

foladmwarmoebeli kompaniebi 
 

1940 wels sabWoTa xelisuflebam miiRo gadawyvetileba TbilisTan 
axlos metalurgiuli qarxnis mSeneblobis Sesaxeb, Tumca am mSeneblo-
bas xeli SeuSala meore msoflio omis dawyebam. 1943 wels 
xelisuflebis aRniSuli gadawyvetileba kvlav aqtualuri gaxda 
qarTvelma geologebma metalurgiuli qarxnis mSeneblobisTvis 
xelsayreli adgilis SerCeva daiwyes da arCevani rusTavis naqalaqarze 
SeaCeres. 1944 wlis aprilis dasawyisSi safuZveli Caeyara rusTavis 
metalurgiuli qarxnis mSeneblobas. 1950 wlis 27 aprils pirveli 
rusTavuli foladis talRam gza gaikvlia cicxvisken. 1953 wels gaiSva 
pirveli brZmedi, xolo 1954 wels metalurgiuli qarxana mTeli 
datvirTviT amuSavda. 

metalurgiuli qarxnis ZiriTad sanedleulo bazebs warmoadgenda 
tyibulisa da tyvarCelis sakoqse qvanaxSiri, daSqesanis (azerbaijani) 
rkinis madani da adgilobrivi safluse masalebi.  

rusTavSi iwarmoeboda koqsi, qimiuri produqtebi (amiaki, benzoli da 
sxva), aglomerati, Tuji, foladi, mza naglini, cxlad da civad naglini 
unakero milebi, perioduli profilebi, glinula, mavTulebi da a.S. 

rusTavis metalurgiuli qarxana sabWoTa sivrceSi gamoirCeoda 
gansakuTrebulad vrceli da dasrulebuli teqnologiuri cikliT, 
koqsis miRebidan milebis antikoroziul dafarvamde. misi produqciis 
realizacia xorcieldeboda, rogorc sabWoTa sivrceSi, aseve 
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igzavneboda eqsportze 27 qveyanaSi. rusTavis milebs da naglins 
moixmarda meurneobis sxvadasxva dargi da maT Soris navTob da 
gazmompovebeli, samSeneblo, samanqanaTmSeneblo mrewveloba da sxva. 

rusTavis metalurgiuli qarxana gasuli saukunis 50-60 wlebSi 
warmoadgenda im droisaTvis mowinave teqnologiebiTa da 
mowyobilobebiT aRWurvil samrewvelo obieqts. rogorc zemoT aRiniSna 
aq ara erTi msoflio mniSvelobis samecniero-teqnikuri siaxle dainerga. 
maT Soris pirvelad moxda 1,2 km sigrZis milsaglinavi agregatis “400”-is 
teqnologiuri xazis kompleqsuri meqanizireba da avtomatizacia. es 
samuSaoebi kombinatis sainJinro personalis mier damoukideblad iqna 
Sesrulebuli. gaSvebul iqna agreTve foladis uwyveti Camosxmis 
radialuri tipis agregati, romlis daproeqtebasa da eqspluataciaSi 
gaSvebaSi aqtiurad monawileobdnen moskovisa da xarkovis Sesabamisi 
profilis institutebi da f. TavaZis metalurgiis instituti. 

dRes, rac metad mniSvnelovania rusTavis produqcias xarisxis saer-
TaSoriso sertifikatebi APJ, 5L, JP5ST, JSO  aqvs miniWebuli. 

ukanaskneli cnobebiT rusTavis metalurgiul warmoebaSi safuZveli 
Caeyara axali 15 toniani eleqtrorkaluri Rumelis mSeneblobas. dawye-
bulia fundamentis gaTxris procesi. axali Rumeli daaxloebiT 300 kacs 
daasaqmebs da seriozuli nabijia qarxnis aRorZinebis gzaze. proeqti 
iTvaliswinebs 12 milionian investicias. paralelurad amave qarxanaSi 
moqmedebs 2 importuli - induqciuri foladsadnobi Rumeli, TiToeuli 
12 t warmadobis da amave tipis 2 Rumeli montaJis procesSia. saamqro 
aRWurvilia “cicxvRumelis’’ tipis da uwyveti Camosxmis agregatebiT. 
Camosxmuli foladis daniSnuleba aris perioduli profilis naglinis 
anu armaturis warmoeba, risTvisac moixmareba arsebuli saglinavi dgani 
160 aTasi tona warmadobiT. sul arsebuli da mSenebare Rumelebis 
gaTvaliswinebiT foladis warmoebis saerTo moculoba dauaxlovdeba 
200 aTas tonas.  

rogorc zemoT iyo aRniSnuli, garda rusTavis metalurgiuli 
qarxnisa saqarTveloSi funqcionirebs ramodenime metalurgiuli 
profilis sawarmo: 

1. Sps “jeostili’’, rusTavi (yofili amwemSenebeli qarxnis 
teritoria) qarxana aRWurvilia 35 toniani 1 eleqtrorkaluri RumeliT 
6,5 mgv simZlavris transformatoriT, “cicxvi-Rumeli’’ 40t-ani rkaluri 
tipis ornakadiani uwyveti CamosxmiT. namzadis zoma 130x130 mm wliuri 
mwarmoebloba 200 000 t Txevadi liToni. 

2. “rusTavi industral grup’’ - saamqroSi damontaJebulia 2 rkaluri 
Rumeli, TiToeuli 2,5 toniani, romlebSic dneba foladi SekveTebis 
mixedviT samTo mrewvelobis wisqvilebisaTvis saWiro burTulebis 
dasamzadeblad. weliwadSi daaxloebiT 60-80 tona. 

3. rusTavis wvrilsortuli saamqro (yofili qarxana ‘’centroliti’’) 
aRWurvilia ori xazovani dganiT “350’’. erTi awarmoebs periodul 
profils (armatura), meores daniSnulebaa sxvadasxva profilis foladis 
produqciis gamoSveba.  

q. quTaisSi moqmedebs indur-qarTuli kompania “evrazian steel” - 
quTaisis metalurgiuli qarxana “herkulesi”, romelic aRWurvilia 30 
toniani 1 rkaluri RumeliT, transformatori simZlavriT 7 megavati, 
wliuri saproeqto simZlavre (normaluri datvirTvis pirobebSi) 
Seadgens 150 aTas tona Txiad liTons armaturis warmoebisaTvis. 
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qarxanas gaaCnia cicxvi-Rumelis 40 toniani danadgari da uwyveti 
Camosxmis manqana, agreTve saglinavi dgani armaturisaTvis.  

ukanaskneli informaciuli masalebi iuwyebian, rom q. foTSi 
qarTul-Turquli kompania “qurum stil jorjia’’ iwyebs 2013 wlidan 
metalurgiuli qarxnis mSeneblobas. saintereso faqtia, rom aRniSulma 
kompaniam ukve gaaforma xelSekruleba “engurhes’’-Tan 2013-2023 wlebSi 
eleqtroenergiis miwodebaze sakmaod soliduri raodenobiT 300 mln 
kvt.sT -80 mgvt simZlavriT. 
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5.  teqnogenuri wiaRiseulis reciklirebis  

perspeqtiva 

 

5.1. WiaTurmanganumisa da zestafonis feroSenadnobTa qarxnis 

sawarmoo  (teqnogenuri)  narCenebi 

 
saqarTvelos samTo-metalurgiuli dargis teqnologiuri progresis  

sarezervo kategoriebad unda miviCnioT iseTi sawarmoo narCenebis 
utilizacia-reciklirebis teqnologiebis damuSaveba, rogoricaa  
manganumis madnis gamdidrebis Slamebi (Mn 12-15%, cxrili 5.1), 
eleqtroRumelebidan gamonabolqvi mtveri (Mn 20-24%, cxrili 5.2), am 
ukanasknelis Ria atmosferul pirobebSi dasawyobebuli   Slami  
(suraTi 5.1, 5.2 )  Txevadi liTonis Tanmxlebi manganumSemcveli wida 
(sur. 5.3) da   silikomanganumis   Camosxmisa da SoTebis daqucmaceba–
daxarisebisas warmoqmnili arakondiciuri dawidianebuli  liTonuri 
narCeni (sur. 5.4, 5.5, 5.6). narCenebis utilizacia–reciklirebis sakiTxis 
ganxilvisas, aseve gasaTvaliswinebelia rusTavis eleqtrolituri 
manganumis dioqsidis sawarmos narCeni Slamebis (Mn 25–30%)  
eleqtrometalurgiuli gadamuSavebis sakiTxic. niSandoblivia is 
garemoeba, rom dRemde kompleqsurad ar Seswavlila da ar damuSavebula 
zemoT¬CamoTvlili narCenebidan manganumis amokrefis praqtikulad 
ganxorcielebadi da ekonomikurad da ekologiurad gamarTlebuli 
teqnologiuri sqemebi.  
 

 
 

 

 

 

 

 
               

                                                

 

 

sur. 5.1. silkomanganumis warmoebisas      sur. 5.2 mtverwarmoqmnis 
gamoyofili manganumSemcveli mtveris     limiti (99%-ani filtraciis 
grova (daSlamuli atmosferuli      pirobiT) 
naleqebis zemoqmedebis gamo) 

 

danakargebis Semcirebis mizniT metad aqtualuria madnis 
mamdidrebeli fabrikebidan gamoyofili didi raodenobis Slamebis (25-
32%) gamdidrebisa da maTgan  sasaqonlo produqciis miRebis 
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teqnologiis srulyofac, rac gazrdis warmoebis teqnikur-ekonomikur 
maCveneblebs da mkveTrad gaaumjobesebs garemos ekologiur situacias. 

WiaTuris manganumis madnis gamdidrebisas warmoqmnil SlamebSi 
manganumis Semcveloba (10-14)%-is zRvrebSia. igi warmoadgens Jangeuli da 
karbonatuli madnebis meqanikur narevs. am ukanasknelisagan mxolod 
manganumis amoRebis maRali xarisxis uzrunvelyofa, ar aris sakmarisi. 
wvrildispersiulobis gamo, danaWrovnebis gareSe maTi feroSenadnobTa 
warmoebaSi gamoyeneba SeuZlebelia. aRniSnuli narCenebis Ria 
atmosferul pirobebSi dasawyobeba ki mniSvnelovan ekologiur 
safrTxes warmoadgens imereTis regionisaTvis. 

 
 
 

 

 

 

 

 

 
 

 

 

 

 

                     sur.  5.3.  widis warmoqmnis dinamika 

 

 

 

 

                                                  

 

 

  

 

 

sur. 5.4. silikomanganumis   Camosxmisa da SoTebis daqucmaceba–daxarisebisas  

warmoqmnili arakondiciuri dawidianebuli  liTonuri narCeni 
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      danakargebis Semcirebis mizniT metad aqtualuria mamdidrebeli 
fabrikebidan gamoyofili didi raodenobis Slamebis (25-32%) 
gamdidrebisa da maTgan  sasaqonlo produqciis miRebis teqnologiis 
srulyofac, rac gazrdis warmoebis teqnikur-ekonomikur maCveneblebs da 
mkveTrad gaaumjobesebs garemos ekologiur situacias. 

am mxriv arsebuli gamocdileba msoflio masStabebiTac ki Zalzed 
mwiria da  Tanamedroveobis winaSe mdgari ekologiuri problemebis 
simwvave rom ara, albaT kidev karga xans darCeboda specialistebis 
yuradRebis miRma. saqarTvelo am mxriv, jer–jerobiT didad CamorCenili 
ar gaxlavT, magram Tu droulad ar moxda  teqnogenuri narCenebis 
reciklirebis dargis saTanado xelSewyoba da teqnikuri ganviTareba, 
Cven SesaZloa am mxrivac arsebiTad  CamovrCeT. 

 

WiaTuris manganumis madnis gamdidrebis Slamebis 

fraqciuli daxasiaTeba 

                                                      cxrili 5.1. 

 

 

 

zestafonis feroSenadnobTa qarxnis manganumSemcveli mtveris qimiuri da 

granulometruli Semadgenloba    

       

cxrili 5.2. 

ქიმიური 

ელემენტი 
Mn  P  C  Fe  CaO  SiO2  Al2O3 

შემცველობა,%  14‐24  0,06  2‐4  1‐2  25‐30  31,4  1‐2 

 

ფრაქცია,  მკმ  200‐50 50‐10 10‐5 5‐1 

რაოდენობა, %  42,54 28,66 16,72 11,67 

 

 

ფრაქციულობა 

(მმ) 

გამოსავალი 

ოპერაციიდან 

(%) 

ქიმიური შემცველობა (%) 

Mn CaO 

+1,0 3,1 14,9 3,0 

-1,0+0,5 3,4 11,8 4,1 

-0,5+0,2 22,1 13,0 4,2 

-0,2+0,16 26,3 13,0 3,5 

-0,16+0,074 32,1 12,8 2,8 

-0,074+0,043 9,8 11,8 3,0 

-0,043 3,2 12,7 4,2 

შლამი სულ 100,0 12,8 3,1 
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sur. 5.5. silikomanganumis warmoebis liTonCanarTiani wida _ 

teqnogenuri nedleuli silikomanganumis reciklirebisaTvis 

 

                       
 

sur. 5.6. gadamuSavebis narCeni agregatuli Slami da wyliT separaciis leqi 

 

     mizanSewonilad miviCnevT sakvlev–saZiebo samuSaoebis gagrZelebas 
narCenebis granulirebis (dagundavebis), briketirebis, aglomerirebisa da 
konglomeratebis warmoebis axali energodamzogavi teqnologiebis 
ganviTarebis mxriv. am mimarTulebebSi arsebobs faseuli gamocdileba da 
inovaciuri teqnikuri gadawyvetebis Semcveli rigi winadadebebi, 
romelTac praqtikuli ganxorcielebis Sansi unda mieceT.   

aRsaniSnavia, rom dReisaTvis, WiaTura-zestafonis samrewvelo 
kompleqsis widuri narCenebis samrewvelo masStabebiT utilizacia-
reciklirebaze oficialurad specializebulia sawarmo “ekometali”, 
romlis saqmianobis ZiriTad mizans warmoadgens q. zestafonSi da mis 
mimdebare teritoriebze arsebul widasayarebze wlebis manZilze 
dagrovili e.w. qerquli narCenebis gadamuSaveba da metaluri 
silikomanganumis (SiMn 17) amoReba da realizacia. sawarmos  gegmiuri 
wliuri warmadoba Seadgens 300 000 tona teqnogenuri “nedlulis” 
gadamuSavebas. widasayarebze “nedleulis” mopoveba warmoebs 
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saqarTvelos garemos dacvisa da bunebrivi resursebis saministros mier, 
Sps “dineqsi_2002”-s da Sps “marjani-5”-is saxelze gacemuli, sasargeblo 
wiaRiseulis mopovebis licenziebis, salicenzio pirobebis 
gaTvaliswinebiT. aRniSnuli narCenidan liTonuri silikomanganumis 
gamosavali 5-10%-mde zRvrebSi meryeobs, danarCeni wili ki, Slamis saxiT 
kvlav narCenebad rCeba.     
                                   

5.2. liTonTa bioteqnologia 

 

teqnogenuri narCenebis reciklirebis procesSi gansakuTrebuli 
yuradReba unda daeTmos iseT inovaciur meTodebs, romelnic 
gamoirCevian Tavisi energodamzogavobiTa da efeqtianobiT. erT-erTi 
aseTi mimarTulebaa liTonTa bioteqnologia, romelic swrafad 
ganviTarebad mimarTulebadaa miCneuli msoflioSi. am mimarTulebiT ssip 
ferdinand TavaZis metalurgiisa da masalaTmcodneobis institutis 
liTonSemcveli teqnogenuri narCenebis reciklirebis laboratoriaSi 
warmoebs kvleviTi samuSaoebi manganumSemcveli sawarmoo narCenebidan, 
spilenZSemcveli madnebisa da gamdidrebis narCenebisagan manganumisa da 
spilenZis bioteqnologiuri (baqteriuli) eqstraqciis mimarTulebiT, 
aseve mimdinareobs samuSaoebi madneulis sulfiduri madnebidan da 
warmoebis narCrenebidan oqros baqteriuli gamotutvis mimarTulebiT. 
Sedegebi dadebiTi da imedis momcemia. 

procesi mimdinareobs oTaxis temperaturaze da ar saWiroebs 
temperaturuli reJimebisa da wnevis pirobebis xelovnur Seqmnas. 
teqnologia iTvaliswinebs manganumSemcveli narCenebisagan manganumis 
sulfatis miRebas avtotrofuli baqteriebis Th.ferrooxidans gamoyenebiT, 
romlisaTvisac energetikul masalas warmoadgens pirituli koncentrati 
an piritis Semcveli sawarmoo narCeni. baqteriuli gamotutvis procesis 
xangrZlivoba saSualod 10 dRe-Rames Seadgens. sawarmoo narCenebs ar 
sWirdeba winaswari momzadeba da igi pirdapir ereva pirits, an piritis 
Semcvel sawarmoo narCens. am ori komponentis masaTa Tanafardoba 
damokidebulia narCenSi manganumisa da piritis procentul 
Semcvelobaze. komponentebis Serevis Semdeg narevs, masidan gamomdinare, 
emateba gansazRvruli odenobis kulturaluri xsnari, romelic Seicavs 
mikro¬organizmebs da mzaddeba specialur fermentatorebSi. 
kulturaluri xsnari miiReba Tbilisis geoTermuli wylebidan 
specialuri reJimiT gamoyofili sasurveli mikroorganizmebis 
intensiuri gamravlebisaTvis saWiro xelsayrel pirobebSi. gamosatuti 
xsnaris momzadebis Semdeg, mikroorganizmebis sicocxlis¬unarianobis 
SenarCunebisa da intensiuri gamravlebis uzrunvelsayofad narevSi 
xorcieldeba haeris miwodeba gansazRvrul reJimSi da garkveul 
pirobebSi. saboloo saxiT miRebuli xsnari warmoadgens manganumis 
sulfatis wyalxsnars, koncentraciiT 50 gr/l. xsnaris moxsnis Semdeg 
manganumis sulfatis gamokristaleba xorcieldeba cnobili meTodebiT. 
Ggamokristalebuli manganumis sulfati 31% manganums Seicavs. miRebuli 
koncentraciis xsnari sruliad akmayofilebs manganumis dioqsidisa da 
liTonuri manganumis misaRebad saWiro eleqtrolituri xsnaris 
moTxovnebs. 
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metad perspeqtiulia bioteqnologiuri meTodebiT oqros gamotutva. 
cnobilia, rom oqros gamotutvis gravitaciuli da flotaciuri 
meTodebiT oqro madnidan Tavisufldeba marcvlebis an argentitis saxiT, 
xolo mineralebSi Cawinwkluli Znelad xsnadi oqro rCeba madanSi an 
sxva mineralebTan erTad gadadis koncentratebSi sulfiduri spilenZis 
an tyviis sulfidis saxiT. 

oqros daleqva xsnarebidan SesaZlebelia standartuli meTodiT 
fxvnilisebr TuTiaze daleqviT. madnis (80-90 %) daqucmacebisas 0,074 mm 
fraqciamde, sadac daleqvis xarisxi Seadgens 95-97 %-s.  

oqros Semcveli madnebidan oqros tute liTonebis cianidis 
xsnarebiT gamotutvis procesSi ikargeba Zvirfas liTonTa mniSvnelovani 
wili, amasTan dabalia oqros xsnarSi gadasvlis maCvenebeli, cianidis 
gamoyeneba ki moiTxovs kudebisa da gamdinare wylebis gauvnebelyofas 
garemos dabinZurebis Tavidan acilebisaTvis.  

sulfidur madnebSi, romlebic mcire raodenobiT Seicaven rkinas, 
sulfidur da oqsidur naerTebs, oqro wvrildispersiuli nawilakebiTaa 
Cawinwkluli. am SemTxvevaSi tradiciuli meTodiT warmoebuli 
gamotutvis procesis uaryofiT mxared iTvleba oqros gamotutvis 
dabali gamosavali (60-80 %) da procesis mavne ekologiuri  zegavlena  
garemoze.  

oqrosSemcveli sulfiduri madnebidan oqros baqteriuli gamotutva 
ferroxidans-is gamoyenebiT dRevandeli Sedegebis mixedviT uzrunvelyofs 
oqros gamosavalianobas 77,5%, procesis xangrZlivoba ki Seadgens 49 
dRes. 

baqteriuli gamotutvis meTodi uzrunvelyofs oqros da Tanmdevi 
liTonebis xsnarSi gadayvanas, nedleulis kompleqsur gamoyenebas, 
energetikuli resursebis minimalur danaxarjebs, warmoebis narCenebiT 
garemos danagvianebis minimizacias da sxva. 
 

5.3. manganumSemcveli wvrildispersiuli teqnogenuri 

narCenebis Termoaqtivizaciisa da centridanuli aCqarebis 

velSi manganumis Tms meTodebiT aRdgenis teqnologia 
 

es inovaciuri teqnologia muSavdeba ssip ferdinand TavaZis 
metalurgiisa da masalaTmcodneobis institutis liTonSemcveli 
teqnologiuri narCenebis reciklirebisa da TviTgavrcelebadi 
maRaltemperaturuli sinTezis (Tms) problemebis laboratoriebSi.  

teqnologia iTvaliswinebs manganumis Jangeulebis Semcveli 
wvrildispersiuli komponentebis Serevas aRmdgeneli aluminis 
fxvnilTan, narevis gaerTgvarovnebas, ganTavsebas sareaqcio tigelSi da 
reaqciis eleqtronaperwklur inicirebas centridanuli Zalebis 
moqmedebis velSi. 

niSandoblivia, rom aRniSnuli teqnologiis martivi interpretaciiT 
SesaZlebelia aRdgeniTi reaqciis warmarTva centridanuli aCqarebis 
velis gareSec, uSualod foladmimReb cicxvebSi. maRaltemperaturuli 
Txevadi masis Tburi zemoqmedeba manganumSemcveli narCenis briketSi 
aRagznebs masSi specialurad, Termuli aqtivizaciis mizniT Seyvanil 
aRmdgenel elements, romelic Tavis mxriv, warmarTavs TviTgavrcelebad 
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egzoTermul reaqcias. maRal¬temperaturuli reaqciis Sedegad 
sinTezirebuli liTonuri da araliTonuri fazebi bunebrivi gravitaciis 
gavleniT, procesis msvlelobaSive gancalkevdebian da avtomaturad 
ixsnebian dasamuSavebeli nadnobis liTonur da widur SreebSi. aRniSnul 
narCenebSi manganumis JangeulebTan erTad mniSvnelovani raodenobiTaa 
siliciumis Jangeulebic. procesis mimdinareobisas aRdgeba siliciumic. 
teqnologia gamoirCeva Tavisi siswrafiT, energoefeqturobiTa da 
maRalmwarmoeblobiT.  

saqarTvelosaTvis, rogorc metalurgiuli mrewvelobis mxriv 
kavkasiis regionSi lideri qveynisaTvis, misi ekonomikis swrafad 
reformirebis aucileblobis moTxovnidan gamomdinare, aRniSnul 
mimarTulebebze muSaoba namdvilad prioritetul saqmed unda CaiTvalos, 
radganac mravali aTwleulis manZilze dagrovili milionobiT tona 
sawarmoo narCenebis kvlavwarmoebaSi dabruneba, rasac amJamad kidev 
emateba mimdinare warmoebis mier gamoyofili narCenebi, arsebiTi 
ekonomikuri da ekologiuri efeqtis momtania.  
 

5.4. rusTavis metalurgiuli qarxnis widasayari 

 
rusTavis metalurgiul qarxanaSi pirveli foladis gamodnobis 

dRidan (1950w) qarxnis samxreT-aRmosavleTiT, daba gardabnis 
mimarTulebiT, mdinare mtkvris marcxena napirze gamoiyo teritoria 
martenis saamqros widasayarisaTvis, xolo brZmedis saamqros amoqmedebis 
Semdeg (1953w) brZmedis widasayarisaTvis. aTwleulebis  ganmavlobaSi am 
teritoriebze dagrovda didi raodenobiT wida, ramac gamoiwvia 
widasayaris gafarToveba martenis #2 widasayaris saxiT (suraTi 5.7.). 

rogorc cxrili 5.3 Cans  widas ukavia 110 ha-mde farTobi. 2.6 
cxrilis monacemebis gaTvaliswinebiT, widis es masa  Seicavs 2000000 t 
FeO –s, anu 1600000 t rkinas. es sakmaod didi resursia, miTumetes Tu 
gaviTvaliswinebT, rom am teritoriaze wlebis ganmavlobaSi grovdeboda 
didZali rkinis aRuricxavi jarTi Cayinuli liTonis (“kozioli”), 
mwyobridan gamosuli cicxvebis, agregatebis kvanZebisa da sxvaTa saxiT. 
wididan magnituri separaciiT rkinis amoRebis Semdeg darCenili masa 
SeiZleba gamoyenebul iqnas sawyis nedleulad cementis warmoebaSi, rac 
kidev ufro mimzidvels xdis rusTavis widebis reciklirebis problemas. 
                      
 

                           widasayaris maxasiaTeblebi 

                                                                cxrili 5.3 

 

 
farTi 
1000kv.m 

moculoba 
1000kb.m 

wona 
1000t. 

FeO-s 
Semcveloba 

1000t. 
brZmedis widasayari 530 3830 15300 460 (2-4%  FeO) 

martenis widasayari #1 98 980 3900 97(2-3%  FeO) 
martenis widasayari @2 330 3300 13000 1300(10%  FeO) 
Sereuli (brZmedisa da 
martenis) widasayari 

106 1060 4200 210(5%  FeO) 

sul 1060  9170 36700 2070 
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                              widebis qimiuri analizi 

                                                                    cxrili 5.4 

 

 

 

 

 

 

 

sur. 5.7.   rusTavis widasayaris gegma  

               

 

 

 

 

 

 

 

 

 

 

                             sur. 5.8. rusTavis gegma 

5.5. nacari da naxSiris gamdidrebis kudebi 

        

widis dasaxeleba 
Qqimiuri analizi, % 

SiO2  CaO  MgO  MnO  FeO  Al203  CaO 

brZmedis 36-38 40-42 2-5 2-3 2-4 8-10 5-6 

martenis #1 24-26 37-38 10-12 8-9 10-12 3-5 P2O5-0,9 

martenis #2 22-23 45-48 8-9 2-3 2-3 4-7 P2O5-0,6 
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amJamad, rusTavis metalurgiuli qarxanis midamoebSi, 
Tboeleqtrosadguris maxloblad dagrovilia 2 milion tonamde nacari. 
nacarsayarze, romlis farTobic miaxloebiTi SefasebiT 150  ha-s 
Seadgens, iyreboda Tbosadguris, vales maRali nacrianobiT gamorCeul 
naxSirebze eqspluataciis periodSi (1956-1985w) gamomuSavebuli nacari. 

eqspertebis azriT tyibulSi 7 milion tonamde naxSiris gamdidrebis 
narCenebia.  

dasaxelebuli narCenebi aluminisa da siliciumis oqsidebis maRali 
jamuri SemcvelobiT gamoirCevian (cxrili 5.5) da SeiZleba gamoyenebul 
iqnan rogorc sawyisi produqti ferosilikoaluminis sawarmoeblad. maTi 
gadamuSavebis aucilebloba ganpirobebulia, agreTve narCenebis 
garemomcvel bunebaze mavne zemoqmedebiT.  
 

tyibulis naxSirisa da misi gamdidrebis narCenebis 

nacrebis Sedgeniloba 

                                                            cxrili 5.5 

Kkomponentebi 
% 
 

naxSiris
nacari 

gamdidr. narCen.
nacari 

Tboeleqtrosadguris
nacari 

SiO2,  50-54 50-54 33 

Al2O3 ,  28-32 29-32 65 

CaO  3,5-4,5 3,5-4,5  

MgO  1,3-1,5 1,2-1,5  

Fe2O3  8-10 8-10 7-8 
 

 

5.6. amomWmeli xsnarebis gadamuSaveba 

 

metalurgiuli produqciis, gansakuTrebiT naglinis zedapiris 
dasamuSaveblad, Jangisa da xenjis moSorebis mizniT, ixmareba 
gogirdiani marilmJavas wyalxsnarebi (amomWmeli xsnarebi).  namuSevari 
mJava xsnarebi warmoadgenen warmoebis mavne narCenebs, romlebic  
Seicaven 0,5-4,5% mJaveebs, gogirdovan an fosforovan naerTebs, mZime 
metalebis ionebs, didi koncentraciiT marilebs (250-325 mg/l rkinis 
sulfatebis an qloridebis saxiT da sxva), rac uqmnis garemos 
gamousworebel ekologiur safrTxes.  

warmoebis mavne narCenebSi, gadamuSavebul mJava xsnarebSi, zRvruli 
minarevebis Semcireba,  sruli neitralizacia da maTgan saxalxo 
meurneobisaTvis sasargeblo produqtebis miReba erT-erTi aqtualuri 
mimarTulebaa da amJamad mimdinareobs rogorc cnobili, aseve axali, 
ufro efeqturi meTodebis damuSaveba. aranakleb sayuradReboa 
resursdamzogi, unarCeno an mcirenarCeniani ekologiurad gamarTlebuli 
teqnologiuri procesebis damuSaveba da warmoebaSi aTviseba-danergva.  

amJamad erT-erT perspeqtiul meTods warmoadgens mJava xsnarebis 
gadamuSaveba amiakSemcveli naerTebiT, romlis upiratesobas sxva cnobil 
meTodebTan SedarebiT warmoadgens misi universaloba, anu yvelanairi 
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saxis mavne xsnarebis gadamuSaveba ganurCevlad misi mJavianobisa da 
minarevebis koncentraciisa. es meTodi uzrunvelyofs mJava xsnarebis 
srul neitralizacias da saxalxo meurneobisaTvis gamosadeg 
produqtebis miRebas. ase, magaliTad, 5000 t gogirdmJava amomWmeli 
xsnarebis (275-300 mg/l FeSO4 da 4-6% H2SO4) gadamuSavebis SemTxvevaSi  
SesaZlebelia miRebul iqnas  1700 t mineraluri sasuqi - amoniumis 
sulfati (mSral masaze 21% azotis masuri wiliT) da 850 t rkinis 
magnituri oqsidi (68,5%Fe; 0,2-0,3%C; 0,15-0,25Mn, 1-2,5%S; 0,5%P, 0,15% Si). es 
ukanaskneli warmoadgens sawyis nedleuls xarisxiani fxvnilovani 
rkinis, mxatvruli keramikis, mosapirkeTebeli dekoratiuli filebis, 
samSeneblo Seferili aguris da kramitis sawarmoeblad.              

f.TavaZis metalurgiisa da masalasTmcodneobis institutis mier 
damuSavebuli teqnologiisa da saproeqto monacemebis  safuZvelze 
institut “saqgipromezi”-s, “metanolproeqti”-s, rusTavis metalurgiuli 
kombinatis da s/g “azotis” sakonstruqtoro biuroebis  mier daproeqtda 
da rusTavis metalurgiuli kombinatis miladidvis saamqros bazaze 
Seiqmna gogirdmJava amomWmeli xsnarebis kompleqsuri gadamuSavebis 
samrewvelo ubani, sadac aTvisebul da danergil iqna warmoebis mavne 
narCenebis gogirdmJava amomWmeli xsnarebis gadamuSavebis teqnologia.  

amJamad, rusTavis metalurgiuli kombinati praqtikulad aRar 
awarmoebs  naglin produqcias da Sesabamisad ufunqciodaa darCenili 
mavne xsnarebis gadasamuSavebeli ubani. aman gamoiwvia danadgar-
mowyobilobebis mwyobridan gamosvla: daJangulia unikaluri ФПАКМ-25 
tipis filtr-presebi, saleqarebi, Slamis Semgroveblebi, amoniumis 
sulfatis wyalxsnarebis sacavebi, milgayvanilobebi da sxva 
komunikaciebi.   

damuSavebuli teqnologiis mimarT dainteresebis SemTxvevaSi 
instituts SeuZlia gadasces dainteresebul organizacias (firmas)  
warmoebis mavne narCenebis - mJava xsnarebis gadamuSavebis proeqti, an 
gauwios konsultacia samrewvelo ubnis restavracia-aRdgeniT    
samuSaoebSi.  
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6. specialuri metalurgia 

 

am nawilSi ganxiluli sakiTxebisTvis SeiZleba mcire metalurgia 
gvewodebina, vinaidan zemoT aRwerili didi metalurgiisagan 
gansxvavebiT, aq warmoebuli produqtebis raodenoba, magaliTad 
specialuri foladebis saxiT, weliwadSi ramodenime aTeuli toniT 
ganisazRvreba, xolo naxevradgamtaruli masalebisa – aTeul 
kilogramebiT. 

aseTi produqtebis miReba mecnierebatevad sferos ganekuTvneba, 
faqiz midgomas saWiroebs da qveynisTvis umniSvnelovanes problemaTa 
gadawyvetas Seuwyobs xels, maT Soris Tavdacvis sferoSic.    

   

6.1. specialuri foladebi 

saqarTveloSi maRali simtkicis foladebis warmoebis ararsebobis 
pirobebSi mwvaved dgas “Rirebuleba-efeqturobis” kriteriumiT 
dabalansebuli maRali meqanikuri Tvisebebis mqone specialuri 
daniSnulebis foladebis Seqmnis aucilebloba. gasaTvaliswinebelia is 
faqti, rom erTi tona spec. daniSnulebis sazRvargareTuli foladis 
Rirebuleba, transportirebisa da ganbaJebis gaTvaliswinebiT, Seadgens 
5-8 aTas dolars. amasTan produqciis specifikurobis gamo misi miwodeba 
dakavSirebulia mniSvnelovan, xSirad dauZlevel siZneleebTan. 
aRniSnulidan gamomdinare specialuri daniSnulebis foladebis Seqmnis 
problema aqtualuria da misi gadaWra dadebiTad imoqmedebs ara marto 
saqarTvelos Tavdacvis¬unarianobis  da uSiSroebis ganmtkicebaze, 
aramed dRis wesrigidan moxsnis Zvirad¬Rirebuli specialuri 
daniSnulebis masalebisgan damzadebuli nakeTobebis sazRvargareTidan 
Semotanis aucileblobasac, romelic xSirad damokidebulia politikur 
atmosferoze. (koniunqturaze) 

aRsaniSnavia isic, rom rigi sapasuxismgeblo daniSnulebis 
detalebisa, romlebic ganicdian mniSvnelovan dartymiTi Zalebis 
mravaljerad zemoqmedebas, mzaddeba sxvadasxva markis maRalmtkice 
legirebuli foladisagan. Aam foladebis simtkicis, plastikurobis  da 
dartymiTi siblantis mimarT moTxovnebi, droTa ganmavlobaSi, swrafad 
izrdeba. 
 

cveTamedegi foladebi.  

cveTamedegi foladebisagan damzadebuli nakeTobebi farTo 
gamoyenebas pouloben, rogorc samoqalaqo (samTo-mompovebeli 
mrewveloba, sagzao mSenebloba, miwis damuSaveba da sxv.), aseve samxedro 
saqmeSic. magaliTad, muxluxa manqanebisaTvis ganarbenis resursi 
mniSvnelovnadaa damokidebuli savali zedapiris reliefze da gruntis 
Tvisebebze. Cveulebriv, 5-10 aTasi kilometri ganarbenis Semdeg manqana 
saWiroebs savali nawilis xaxunze da dartymiT – dinamikur 
zemoqmedebaze momuSave gacveTili detalebis (muxluxas seqcia, milisa, 
TiTa, varskvlava da sxva) Secvlas. intensiurad cvdeba sxva saxis 
teqnikis xaxunze momuSave detalebic (eqskavatoris Rojebi, buldozeris 
danebi da sxv.), romelTa Semotana ucxoeTidan xdeba da solidur 
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Tanxebs Txoulobs. aseTi tipis foladebis fasi saerTaSoriso bazarze 1 
tonaze 10000 $ aRwevs. amitom mizanSewonilia cveTamedegi foladebis 
warmoeba, miTumetes, rom ZiriTadi malegirebeli elementi – manganumi, 
feromanganumis saxiT zestafonis feroSenadnobebis qarxanaSi iwarmoeba. 
 

                                   

sur. 6.1. cveTamedegi 

foladisgan damzadebuli 

detalebi 

 

 

      am mimarTulebiT metad sainteresoa f. TavaZis metalurgiisa da 
masalaTmcodneobis institutSi damuSavebuli axali, nanooqsiduri 
struqturis mqone cveTamedegi foladis miRebis originaluri meTodi. 
igi iTvaliswinebs Txevadi liTonis damuSavebas nanoganzomilebiani 
masaliT. prototipTan _ harTfildis foladTan SedarebiT am foladis 
simtkicis, plastikurobisa da dartymiTi siblantis maxasiaTeblebi 30%-
mde, xolo cveTamedegoba, mSrali xaxunis pirobebSi 25%-mde izrdeba. 
foladis Sedgeniloba daculia erovnuli patentiT (sapatento ganacxadi 
#2009 011133). 

aRniSnulidan gamomdinare SesaZlebelia am teqnologiiT miRebuli, 
cveTaze momuSave detalebis saeqspluatacio vadis gaxangrZliveba da 
adgilobriv bazarze Semotanili importuli saqonelis adgilobrivi 
nawarmiT Canacvleba.  
 

foladebi Tavdacvis sferosaTvis  

amJamad sul ufro met aqtualobas iZens samxedro kontigentis da 
teqnikis antibalistikuri dacva, rac unda ganxorcieldes maRali 
meqanikuri Tvisebebis mqone specialuri sajavSne foladebis saSualebiT. 
rogorc zemoT aRiniSna aseTi foladebi saerTaSoriso bazarze Zviria. 
Ggarda amisa, isini strategiul masalaTa jgufs miekuTvnebian da, 
rogorc wesi, vaWrobis obieqts ar warmoadgenen. es gvaiZulebs 
saxelmwifoebrivi interesebidan gamomdinare, Tavadve, adgilze 
vawarmooT specialuri daniSnulebis sajavSne foladebi qveynisaTvis 
saWiro raodenobiT. 

dReisaTvis saqarTveloSi arsebul mcire masStabian foladsadnob 
agregatebSi SesaZlebelia specialuri daniSnulebis foladebis 
gamodnoba da misgan saqarTvelos SeiaraRebuli ZalebisaTvis 
cecxlsasroli iaraRisa da sajavSne nakeTobebis miReba. 

aseTi foladebis warmoebisaTvis SeiZleba gamoyenebuli iqnas 
qveyanaSi arsebuli amortizbuli samxedro teqnikisa da iaraRis 
narCenebi. amitom, upirveles yovlisa, unda aikrZalos aseTi jarTis 
gayidva sazRvargareT. amave dros unda moxdes specialuri jarTis 
daxarisxeba markebis mixedviT da maTi dafasoeba. aseTi RonisZiebebis 
Catarebis Sedegad SesaZlebelia saqarTveloSi weliwadSi gadavadnoT 50-
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70 t. specfoladi da vawarmooT maRali xarisxis samoqalaqo da 
samxedro daniSnulebis produqcia. 

saqarTvelos gaaCnia samecniero-teqnikuri potenciali, 
teqnologiuri aRWurviloba da inteleqtualuri resursebi (f. TavaZis 
metalurgiisa da masalaTmcodneobis instituti, TbilaviamSeni, ssip 
“delta” da sxva), raTa Caataros sakvlevi samuSaoebi, romlebic 
iTvaliswineben specialuri daniSnulebis foladebis miRebis 
mecnierebadtevadi teqnologiuri procesebis srulyofas, maRali 
xarisxis namzadebis miRebis mizniT. 
 
teqnologiuri cikli moicavs: 

 liTonis gamodnobas foladsadnob agregatSi (induqciuri an 
eleqtrorkaluri Rumeli);  

 foladis mikrolegirebas da modificirebas;  

 gamdnari liTonis Camosxmas boyvebSi an uwyveti Camosxmis  
danadgarze;  

 sxmulis Wedvasa da gaglinvas;  

 namzadis Termul damuSavebas. 
 
aRniSnuli teqnologiebis aTvisebis Sedegad sruliad SesaZlebelia 

saqarTvelos SeiaraRebuli ZalebisaTvis Seiqmnas saerTaSoriso 
standartebis Sesabamisi cecxlsasroli iaraRi da sajavSne nakeTobebi. 
 

6.2. fxvnilTa metalurgia da liTon-keramikuli masalebis 

warmoeba 

 

fxvnilTa metalurgiis meTodebiT SesaZlebelia specifiuri 
Tvisebebis mqone Secxobili masalebisa da nakeTobebis warmoeba, risi 
miRwevac SeuZlebelia sxva cnobili teqnologiebiT. aseT masalebs 
miekuTvneba fsevdo da karbidis fuZiani sali Senadnobebi, nano 
ganzomilebis CanarTebiT  ganmtkicebuli kompoziciuri masalebi, 
korozia, mxurval da cveTamedegi fxvnilovani nakeTobebi, foriani 
sakisrebi, filtrebi da sxva mravali.  

Tanamedrove fxvnilTa metalurgiis meTodebiT SesaZlebelia sawyisi 
fxvnilebis granulometriuli Semadgenlobis, nawilakTa morfologiis, 
simkvrivis, denadobis, wnexadobis da sxva maxasiaTeblebis regulirebiT, 
maRali fiziko-meqanikuri da saeqspluatacio Tvisebebis mqone axali 
masalebis Seqmna. 

manqanaTmSenebloba, saaviacio da metalurgiuli mrewveloba, 
energo¬sistemebi, soflis meurneobis manqana-meqanizmebi, rkinigza, metro, 
navTobmwarmoebeli organizaciebi, qvis damamuSavebeli da samTo-
gamamdidrebeli sawarmoebi, saiuveliro, individualuri Sromis da sxva 
obieqtebi warmoadgenen fxvnilTa metalurgiis meTodebiT damzadebuli 
produqciis farTo momxmareblebs. 

amJamad, amierkavkasiis respublikebSi liTonuri fxvnilovani 
masalebis da maTgan damzadebuli nakeTobebis warmoeba ar arsebobs, 
Tumca moTxovnileba am tipis produqciaze yovelwliurad matulobs. 
amJamad, marto sal Senadnobebze moTxovnileba Cveni qveynis 
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sawarmoebisaTvis Seadgens ukve 8 tonas weliwadSi, romlis 
dakmayofilebac xorcieldeba sazRvargareTis firmebidan. 

unda aRiniSnos, rom gasuli saukunis oTxmocian wlebSi, 
metalurgiisa da masalaTmcodneobis instituti kurirebda fxvnilTa 
metalurgiis dargSi gansaxorcielebel respublikuri da sakavSiro 
samecniero–teqnikuri miznobrivi programebiT gaTvaliswinebul 
samuSaoebs. am saqmianobaSi gaerTianebuli iyo saqarTvelos TiTqmis 
yvela wamyvani organizacia (30-mde sawarmo). Ddadgenili iyo detalebis 
is nomenklatura, romlis warmoeba fxvnilTa metalurgiis meTodebiT 
ekonomikurad gamarTlebulia. am detalebis umetesoba mzaddeboda 
Tbilisis elmavalmSenebel qarxnis fxvnilTa metalurgiis 
specializebul ubanze. aseve iyo Seqmnili fxvnilTa metalurgiis ubnebi 
Tbilisis saaviacio da  avtosaremonto qarxnebSi. amJamad arcerTi ar 
funqcionirebs. im SemTxvevaSi Tu aRdgeba respublikis sawarmoebSi 
fxvnilTa metalurgiis ubnebi, instituts gaaCnia im detalebis teqnikuri 
dokumentacia da teqnologiuri ruqebi, romelTa warmoebac 
mizanSewonilia fxvnilTa metalurgiis meTodebiT.    

miuxedavad zemoaRniSnulisa, metalurgiisa da masalaTmcodneobis 
institutSi mimdinareobs intensiuri muSaoba fxvnilTa metalurgiis 
meTodebiT axali masalebis Seqmnis mimarTulebiT. miRebuli axali 
masalebi SesaZlebelia gamoyenebuli iqnas saWrisebis, frezebis, 
filerebis, presformebis, navTobsadeni droselebis da sxva nakeTobebis 
dasamzadeblad. garda amisa damuSavebulia teqnologiebi axali tipis 
metalokeramikul kompoziciuri masalebis Sesaqmnelad (CrB, CrB2, (TiCr)B2, 
Cr3C2, NiCr - Cr3C2,  NiCr - TiC, (TiCr)B2 - Al2O3,  (TiCr)B2 , Ni-Cu - Al2O3,  TiC-WC-Co 
-Ni, WC-Co, TiC-WC-Co-Ni, WC-FeNi  da sxva), romelTa miRebac amJamad 
cnobili meTodebiT praqtikulad SeuZlebelia.   am fxvnilebSi 
efeqturadaa Sejerebuli liTonisa da keramikis Tvisebebi, rac 
saSualebas iZleva damakmayofilebeli dartymiTi siblantis pirobebSi 
gaizardos simtkice. am fxvnilebisagan damzadebulma produqciam 
warmatebiT gaiara gamocda q.q. ribinskis, kemerovos, krivoi-rogis 
saaviacio Zravebis, rusTavis metalurgiuli, Tbilisis saaviacio da 
elmavalmSenebel qarxnebSi.   

axali, maRali fizikur-meqanikuri da saeqspluatacio Tvisebebis 
mqone masalebiT SesaZlebelia, rogorc rTuli konfiguraciis mqone 
detalebis damzadeba cxlad Secxobis meTodiT, aseve meqanizmebis 
gacveTili detalebis zedapirebis aRdgena-ganmtkiceba.Mmeqanizmebis, 
gansakuTrebiT samxedro daniSnulebis manqanebis eqstremalur pirobebSi 
muSaoba iwvevs  eqspluataciaSi myofi detalebis intensiur cveTas. xSir 
SemTxvevaSi isini aRar eqvemdebarebian klasikur saremonto samuSaoebs 
da, rogorc wesi, icvlebian axali, nawilebiT (detalebiT), romelTa 
sarealizacio fasi sakmaod maRalia. axali, fxvnilovani masalebidan 
(sali, cveTamedegi, mxurvalmtkice, korozia medegi, dispersiulad 
ganmtkicebuli kompoziciebi) SesaZlebelia unikaluri Tvisebebis 
mqoneDdanafarebis miReba, romelTa sisqe, sxvadasxva teqnologiebis 
gamoyenebiT,  SeiZleba vcvaloT  50 mkm-dan ramdenime milimetramde.  
      aRniSnuli danafarebi warmatebiT SeiZleba gamoyenebuli iqnas 
gacveTili manqana-meqanizmebis nawilebisa  da detalebis aRdgena-
ganmtkicebisaTvis (Sida wvis Zravis elementebi, miwis gadasamuSavebeli 
mowyobilobebi, muxluxoebi, gogorwyvilis RerZebi, hidroamor=-
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tizatorebis Wokebi, reduqtoris RerZebi,  cveTaze momuSave detalebis 
zedapirebi, frTebi da sxva).  

 
 

 

 

 

 

 

                 

 

 

 

 

 

 

 

 

 

sur. 6.2. cxlad Secxobis danadgari da miRebuli nakeTobebi 

axali teqnologiebis gamoyenebiT (plazmuri da airaluri dafarva, 
eleqtro-naperwkluri legireba, eleqtro-rkaluri metalizacia) 
nakeTobebis restavraciis procesSi aRsadgeni detali inarCunebs 
Tavdapirvel struqturas da, aqedan gamomdinare, saeqspluatacio 
Tvisebebs. amrigad, Tanamedrove teqnologiebis gamoyenebiT ekonomikurad 
gamarTlebulia gacveTili an uvargisi manqana meqanizmebis detalebis 
aRdgena-ganmtkiceba da maTi eqspluataciaSi dabruneba  

liTonkeramikuli fxvnilebis warmoebis biznes-gegmis monacemebis 
kritikuli analizis safuZvelze dadgenilia, rom institutSi 
damuSavebuli teqnologia xasiaTdeba maRali ekonomikuri efeqturobiT. 
kerZod, cveTamedegi fxvnilidan  1 kg mza produqciis warmoebis 
SemTxvevaSi misi TviTRirebuleba 20%-iT naklebia analogiuri tipis 
nawarmis TviTRirebulebaze, rac ganpirobebulia teqnologiis 
simartiviT da vargisi produqciis maRali gamosavaliT. warmoebuli 
produqciis eqspluataciuri maxasiaTeblebi arsebulTan SedarebiT 
izrdeba ara nakleb 25%. 

damuSavebuli, axali  teqnologiebis komerciul interess gansa-
zRvravs: 

 aradeficituri nedleulis bazaze (warmoebis narCenebi, jarTi da 
sxva) sufTa, xarisxiani da iafi sawyisi sakazme komponentebis – 
liTonTa qloridebis miReba da maTi wyalbad – an liTonTermiuli 
aRdgeniT gaumjobesebuli fizikur-qimiuri da meqanikuri Tvisebebis 
mqone farTo speqtris  homogenuri fxvnilovani liTonebis, 
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Senadnobebis, naerTebis, dispersiulad ganmtkicebuli 
kompoziciuri nanokristaluri fxvnilebis warmoeba; 

 procesebis maRali egzoTermulobis da SedarebiT dabal 
temperaturebze  swrafad mimdinareobis gamo  energodanaxarjebis 
mniSvnelovani Semcireba (30-40%); 

 teqnologiuri ciklisa da arastandartuli danadgar-agregatebis 
simartive; 

 unarCeno teqnologiisa da ekologiuri sakiTxebis uzrunvelyofa.  
 

6.3. naxevrad gamtarebis metalurgia 

naxevrad gamtarebis metalurgia miznad isaxavs maRali sisufTavis 
elementaruli naxevrad gamtarebisa (Si, Ge, Sb, As da a.S.) da maTi 
Senadnobebis (Si-Ge, Ca-As, In-Sb da sxva)  miRebas. saqarTveloSi arsebobs 
maRali xarisxis kvarcitebi, dariSxanis (cana – lentexis raioni, uravi – 
ambrolauris raioni) da anTimonis (zofxito – onis raioni) samrewvelo 
mniSvnelobis sulfiduri madnebi, romelTa bazaze SeiZleba ganviTardes 
siliciumis, dariSxanisa da anTimonis warmoeba da maTi Semdegi 
gadamuSaveba maRali sisufTavis masalebis misaRebad.  

saqarTveloSi aTwleulebis ganmavlobaSi amzadebdnen dariSxanis 
koncentratebs, amitom am TvalsazrisiT didi gamocdilebaa dagrovili.  
naxevargamtarebis metalurgiis farTo speqtridan amjerad koncefciaSi 
aqcenti gakeTebulia siliciumisa da anTimonis warmoebaze, risi 
perspeqtiulobac qvemoTaa dasabuTebuli. 

siliciumi. naxevrad gamtari masalebi warmoadgenen Tanamedrove 
radio sakomunikacio saSualebebis, eleqtroteqnikisa da sainformacio 
teqnologiebis safuZvelTa safuZvels. ukanasknel xanebSi naxevrad 
gamtarebze moTxovna erTi asad gaizarda maTi energetikuli 
TvalsazrisiT gamoyenebasTan dakavSirebiT. 

organuli sawvavis maragebis Semcirebis gamo sul ufro aqtualuri 
xdeba energiis alternatiuli wyaroebis Zieba. bolo dromde am mxriv 
upiratesobas aniWebdnen birTvul energetikas, magram aSS-Si, 
pensilvaniaSi birTvul reaqtorze momxdarma avariam, Cernobilis 
katastrofam da Semdeg iaponiis fukuSimis atomur sadgurze 
ganviTarebulma tragikulma movlenebma msoflios daanaxa, rom 
maRalteqnikur da teqnologiurad ganviTarebul qveynebSic ki ar 
arsebobs usafrTxoebis sruli garantia. amis gamo Zlier Semcirda 
birTvuli energetikis ganviTarebis perspeqtiva da gaizarda naxevrad 
gamtaruli fotoelementebis warmoebis gazrdis aucilebloba. rasac 
adasturebs prezident obamas gancxadebac. 

mzis energiis eleqtroenergiad gardaqmnis yvelaze efeqtur 
saSualebas warmoadgens siliciumis bazaze Seqmnili gardamqmneli 
sistemebi. mTel msoflioSi dawyebulia mzis elementebis damzadebis 
farTo masStabiani kampania. mzis elementebiT ifareba didi da patara 
dasaxlebuli masivebi. intensiurad muSavdeba gobisa da saharis udabnos 
fotoeleqtruli sadgurebiT dafarvis proeqti. igive RonisZiebebs 
axorcielebs israelic. 

fotoeleqtruli sadgurebis mosalodneli mkveTri zrda, romelTa 
simZlavre 2012 wlisTvis miaRwevs 10000 mvt, saWiroebs 100000t “mziuri 
xarisxis” saxeliT cnobil polikristaluri siliciumis (pks) warmoebas. 
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yovelive es miuTiTebs imaze, rom dReisaTvis arsebobs Zalian didi 
moTxovna “mziuri xarisxis” siliciumze, romelic momavalSi kidev ufro 
gaizrdeba. 

amJamad cnobilia naxevradgamtaruli sisufTavis siliciumis miRebis 
sami ZiriTadi xerxi – samqloriani silanis, oTxqloriani siliciumisa 
da monosalanis gamoyenebiT. aRniSnul meTodebs gaaCniaT mniSvnelovani 
ekologiuri da ekonomikuri problemebi da amitom mecnierTa Zalisxmeva 
mimarTulia siliciumis warmoebis procesis ekologiuri srulyofisa da 
misi gaiafebisaken.  

dReisTvis damuSavebulia monosilanis warmoebis alkoksisilanuri 
varianti, romlis procesSi miiReba Semdegi sasaqonlo produqcia: 
• pks eleqtronuli xarisxis, eleqtronuli mrewvelobisaTvis; 
• pks mziuri xarisxis, fotoenergetikisaTvis; 
• pks infrawiTeli fotomimRebebisaTvis da atomguluri 
deteqtorebisaTvis; 

• maRali sisufTavis monosilani da misi narevi wyalbadsa da argonTan; 
• gansakuTrebuli sisufTavis tetraetoqsisilani; 
• gansakuTrebuli sisufTavis siliciumis dioqsidi; 
• silikozoli. 
bazris koniuqturidan gamomdinare aRniSnuli teqnologia warmoebuli 
sasaqonlo produqciis asortimentisa da proporciebis cvlilebis 
saSualebas iZleva. 

  pks warmoebis SemoTavazebul meTods gaaCnia Semdegi upiratesobani: 

 sawyisi masalebi (metalurgiuli siliciumi da eTilis spiriti) 
xelmisawvdomia nebismieri raodenobiT da SedarebiT dabal fasad; 

 ar gamoiyeneba qloris naerTebi da procesi ekologiurad usafrTxoa; 

 reaqciis produqtebi ar urTierTqmedeben reaqtoris kedlebTan, rac 
saSualebas iZleva mowyobilobisaTvis gamoyenebuli iqnas Cveulebrivi 
sakonstrucio masalebi; 

 yvela procesi mimdinareobs normalur wnevaze, 3000C temperaturaze;  
 qimiuri reaciebi dakavSirebulni arian mxolod siliciumTan, 
mimdinareoben ucxo minarevebis gadatanis gareSe, rac mniSvnelovnad 
aiafebs gasufTavebis process; 

 praqtikulad warmoebis yvela narCeni gamoiyeneba sasargeblo Tanauri 
produqtebis misaRebad; 

 reagentebis umravlesoba uwyvetad brunavs procesis ciklSi; 

 energiis danaxarjma SeiZleba Seadginos 30kvtsT/kg, nacvlad 200 
kvts/kg-sa samqlorsilanuri meTodis gamoyenebisas.  

 
yovelive zemoTaRniSnuli saSualebas gvaZlevs davaskvnaT, rom 

SemoTavazebuli teqnologia yvelaze perspeqtiulia dRemde danergil 
teqnologiebs Soris da misi ganxorcielebis SemTxvevaSi saqarTveloSi 
Seiqmneba fotoeleqtruli sadgurebisaTvis saWiro nedleulis warmoebis 
konkurentunariani fundamenturi baza. 

f. TavaZis metalurgiisa da masalaTmcodneobis institutSi 
ukrainel kolegebTan erTad damuSavebulia maRali sisufTavis 
siliciumis miRebis alternatiuli, axali ekologiurad usafrTxo 
teqnologia (nou-hau), romelic moicavs teqnikuri siliciumis 
gasufTavebas da Semdgom Coxralskis meTodiT maRali xarisxis 
kristalebis gazrdas. aRniSnuli teqnologia aris gacilebiT martivi, 
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ar iyenebs toqsikur nivTierebebs (SiH4, SiHCl3, SiCl4) da amrigad 
ekologiurad usafrTxoa. amasTanave mTeli procesi xorcieldeba erT 
ciklSi – Coxralskis danadgarze. 

siliciumis metalurgiis am mimarTulebiT ganviTareba Zalian 
momgebiania, vinaidan sawyisi masalidan (teqnikuri siliciumi), romlis 
fasi 2 $/kg Seadgens, miiReba 400-500 $/kg Rirebulebis produqti. rac 
mTavaria, dRes am masalaze arsebobs maRali moTxovna. 

friad mniSvnelovania is garemoebac, rom am mimarTulebis 
ganviTarebisTvis metalurgiis institutSi arsebobs Sesabamisi teqnikuri 
baza Coxralskis ori danadgaris saxiT da maRali kvalifikaciis 
specialistebi.  

anTimoni da indiumis anTimonidi. anTimoni, anTimonis Semcveli 
naxevrad gamtarebi da, gansakuTrebiT, indiumis anTimonidi farTod 
gamoiyeneba sxvadasxva daniSnulebis xelsawyoebis dasamzadeblad. 
indiumis anTimonidis fuZeze damzadebuli xelsawyoebi gamoirCeva 
maRali mgrZnobiarobiT, stabilurobiT, kompaqturobiTa da simsubuqiT. 
infrawiTeli sxivebis generatorebSi, Ramis xedvis xelsawyoebSi da sxva 
samxedro daniSnulebis sistemebSi maTi gamoyenebis gamo anTimoni 
strategiul masalad iTvleba. anTimonis mniSvneloba Tavdacvis sferoSi 
ganuzomelia. magaliTad, didi britaneTis Tavdacvis biujetSi indium-
anTimonis teqnologias mowinave pozicia ukavia. ukanaskneli aTi wlis 
ganmavlobaSi naxevrad gamtaruli masalebis marketis moTxovna e.w. A3-5 
naerTebze da, maT Soris, indiumis anTimonidze mkveTrad gaizarda da 
Seadgina 15 miliardi $. varaudoben rom momdevno xuT weliwadSi es 
xarjebi gasammagdeba. 

aqedan gamomdinare perspeqtiulad unda CaiTvalos anTimonis 
warmoeba zofxitos unikaluri oqrosSemcveli anTimonis madnebidan.     

amJamad damuSavebulia anTimonis sulfiduri koncentratebis 
ekologiurad   sufTa  vakuumTermuli gadamuSavebis meTodi da 
sulfidebidan rkiniT aRdgeniT (SesaZlebelia sxva aRmdgenlebic) or 
etapad anTimonis miReba. amgvari procesi gamoricxavs danamatebis 
moxmarebas, romlebic, rogorc wesi, gamoiyeneba sxva Ria garemoSi 
mimdinare teqnologiur procesebSi da Sesabamisad ekologiurad 
miuRebel pirobebSi. 

 

6.4. TviTgavrcelebadi maRaltemperanuruli sinTezi da           

kompoziciuri masalebi 
 

keramikuli kompoziciuri  sajavSne masalebi. maRali SeRwevadobis 
mqone javSangamtani tyviebisa da namsxvrevebis sayovelTao gavrcelebis 
gamo dRis wesrigSi dadga axali Taobis sajavSne masalebis Seqmnis 
aucilebloba.  

Teoriuli gamokvlevebiT dadgenilia, rom javSangamtani tyviebis 
mimarT mdgrad keramikul javSans, maRal modulsa da sisalesTan erTad 
unda hqondes rRvevis maRali energotevadoba (K1C), maRali simtkice 
kumSvaze (σkumS.) da Tanafardoba � σ kumS./σ gaWimv. ≥�6. masalebis miReba, 
romelTac dinamiuri datvirTvebisadmi maRal medegobasTan erTad, 
gaaCniaT maRali sisale da simtkicis zRvari kumSvaze, arsebuli 
teqnologiebiT rTulia da moiTxovs did energetikul danaxarjebs.  
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aseTi kompoziciebis miRebis alternatiul gzas warmoadgens 
mravalfaziani, kompoziciuri keramikuli masalebis (kkm) warmoeba 
TviTgavrcelebadi maRaltemperaturuli sinTezis (Tms) pirobebSi. 
      

 

 

 

 

 

 

 

 

 

 

 

sur. 6.3. TviTgavrcelebadi maRaltemperaturuli sintezis (Tms) procesi da 

Zalismieri Tms-kompaqtirebis danadgari 

 

 

sur. 6.4. sajavSne konstruqciis muSa 

elementebi balistikuri gamocdebis 

Semdeg 

 

 

 

  sur. 6.5. tyviis javSanze zemoqmedebis 

Cqarosnuli suraTi 
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  amJamad Tms-s erT-erT yvelaze perspeqtiul da aqtiurad ganviTarebad 
variantad gvesaxeba  Zalismieri Tms-kompaqtireba. Tms-s am variantSi 
SeTavsebulia fxvnilovani masalebis egzoTermiuli wva da gaxurebul 
produqtze meqanikuri zemoqmedeba, rac saSualebas gvaZlevs miviRoT 
mcire foriani an uforo kompaqturi masalebi da nakeTobebi martivi da 
rTuli karbidebis, silicidebis, boridebis saxiT. sajavSne nakeTobebis 
Zalismieri Tms-kompaqtirebis erT-erT umTavres mimarTulebas 
warmoadgens karbidebis, boridebis da sxva Zneladdnadi nivTierebebis 
fuZeze SemakavSirebeli komponentebiTa da malegirebeli elementebiT 
Seqmnili principulad axali teqnologia. 

aRniSnuli energo da resursodamzogavi teqnologia (danergilia f. 
TavaZis metalurgiisa da masalaTmcodneobis institutisa da Sps 
`Toriteqi-is~ bazaze), saSualebas iZleva saqarTveloSi ganviTardes 
sajavSne keramikis Tanamedrove maRalteqnologiuri mrewveloba, romlis 
produqciiT daijavSneba msubuqi javSanteqnika, vertmfrenebi, katarRebi, 
sabanko manqanebi, policiuri TavdacviTi saSualebebi da a.S. 

TviTgavrcelebadi maRaltemperaturuli sinTeziT miRebuli 
masalebis Tvisebebis gaumjobeseba SesaZlebelia kkm-is 
maRaltemperaturuli sinTezis stadiaze nanoganzomilebis fxvnilebiT 
legirebis gziT. es saSualebas iZleva kidev ufro gavzardoT K1C, 
movaxdinoT struqturis dispergireba da, saboloo jamSi, 
antibalistikuri Tvisebebis, pirvel rigSi masuri efeqturobis 
gaumjobeseba 10-20%-iT, rac kidev ufro Seamcirebs antibalistikuri 
konstruqciebis wonas. miRebuli maxasiaTeblebi 10-20%-iT aRemateba 
keramikuli kompoziciuri masalebis Tvisebebis msoflioSi miRweul 
dones.   

mravalfunqciuri liTonkeramikuli masalebi. energodamzogi da 
ekologiurad sufTa TviTgavrcelebadi maRaltemperaturuli sinTezis 
teqnologiiT miiReba unikaluri Tvisebis mqone masalebi karbo – nitrid 
- boridebis fuZeze. maTi maRali sisale (88-92 HRA), cveTamedegoba 
(10÷15•10-7mm3•n-1•m-1) da  simtkicis zRvari kumSvaze (3000-4000 mpa), sakmaris 
dartymiT siblantesTan erTad, saSualebas iZleva vawarmooT rogorc 
samoqalaqo daniSnulebis (adidvis Tvalakebi, saWrisebi, budeebi 
maRaltemperaturuli statikuri tvifrebisaTvis), aseve maRali energiis 
(3760 jouli) mqone tyviebisagan obieqtis damcavi sajavSne filebi. 
aRniSnuli teqnologiiT SesaZlebelia karbo-nitrid-boridebis fuZeze 
gradientuli liTonkeramikuli masalebis miRebac.  

 
 

 

sur. 6.6. Tms-iT miRebuli nakeTobebi 
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7. ekologiuri problemebi WiaTuraSi, 

zestafonsa da rusTavSi 
 

1992 wlis Semdeg saqarTvelos mier ratificirebulia garemos 
dacvasTan dakavSirebuli ocamde saerTaSoriso konvencia, maT Soris 
umniSvnelovanesia: 

 konvencia msoflios kulturuli da bunebrivi memkvidreobis 
dacvis Sesaxeb (1992); 

 gaero-s CarCo konvencia biologiuri mravalferonebis Sesaxeb 
(1994); 

 konvencia navTobproduqtebiT gamowveuli dabinZurebiT miyenebuli 
zianis samoqalaqo pasuxismgeblobis Sesaxeb (1994); 

 konvencia veluri florisa da faunis gadaSenebis piras myofi 
jiSebis Sesaxeb (1994); 

 saerTaSoriso gansakuTrebuli mniSvnelobis Warbteniani, wylis 
frinvelTa sabinadrod vargisi teritoriebis Sesaxeb (1996); 

 konvencia garemosdacviT sakiTxebTan dakavSirebuli informaciis 
xelmisawvdomobis, gadawyvetilebebis miRebis procesSi 
sazogadoebis monawileobisa da garemosdacviT sakiTxebze 
marTmsajulebis xelmisawvdomobis Sesaxeb (orhusis konvencia, 1998); 

 
am konvenciebTan mWidrod dakavSirebulia saqarTveloSi miRebuli 

"strategiuli ekologiuri Sefasebisas protokolis pirobebis" 
ganaxlebuli versia (UNESCO, 2002). saqarTvelos mTavrobam aseve xeli 
moawera SeTanxmebebs sam mezobel qveyanasTan, somxeTTan, azerbaijanTan 
da TurqeTTan garemos dacviT sferoSi TanamSromlobis Sesaxeb.  
 

7.1. WiaTura 

 

amJamad imereTis  regionSi - WiaTuraSi  manganumis 20-mde sabado 
arsebobs, maTgan 11 - Ria karieria, xolo 9 – maRaro. maTgan 16 
ganlagebulia md. yvirilis auzSi misi Crdilo SenakadebiT dafarul 
teritoriaze, xolo 4 - yvirilas samxreTiT. am sabadoebis amJamindeli 
warmadoba ucnobia. Seswavlili xuTi wyalsadenidan (wyalmomaragebis 
sistemidan) arc erTSi ar xdeba wylis saTanado damuSaveba. sami 
wyalsadenis saTave nagebobebis (drudo, monasteri da leJubani) sasmeli 
wylis nimuSebi dabinZurebulia koliformuli baqteriebiT, aseve 
momatebulia mezofiluri aerobuli da fakultaturi anaerobuli 
mikroorganizmebis raodenoba.  

wyalsadenis sasmeli wylebi epidemiuri TvalsazrisiT 
arakeTilsaimedoa, ar xdeba gausnebovneba (daqlorva), Wisa da wyaros 
wylebis nimuSebis mikrobiologiuri maCveneblebi dadgenili normebis 
farglebSia. q. WiaTuras Rrudos, fasknarasa da leJubanis wyalsadenebis 
sasmeli wylebi mikrobiologiuri maCveneblebis mixedviT 
dabinZurebulia, epidemiuri TvalsazrisiT ki arakeTilsaimedoa. q. 
WiaTuraSi gagarinis quCaze arsebul saerTo sargeblobis Wis wyalSi 
dafiqsirda gaxsnili manganumis, nikelis da rkinis momatebuli 
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Semcveloba, kerZod, wyalSi gaxsnili manganumi 1,2 1,3 da 2,22-jer 
aRemateba zRvrulad dasaSveb koncentracias (zdk), nikeli - 1,47 - jer, 
xolo rkina - 1,6-jer aRemateba am metalis higienur normas. zedapiruli 
wylis warmomadgenlobiTi sinjebi Seswavlilia aTeulobiT sxvadasxva 
wertilSi md. yvirilasa da mis SenakadebSi. zedapiruli wylis yvela 
nimuSSi manganumisa da rkinis jamuri Semcveloba maRalia zRvrulad 
dasaSveb koncentraciasTan (zdk) SedarebiT. mdinare yvirila centralur 
damyvan fabrikamde da centraluri damyvani fabrikis qveviT, aseve 
darkveTis Rele wyalSi arsebuli manganumis Semcvelobis mixedviT 
miekuTvneba sagangebod maRali xarisxis dabinZurebis wylis obieqtebs. 
mravawliani kvlevebis SedegebiT dadginda, rom wyalSi SeiniSneba 
manganumis koncentraciis sezonuri cvalebadoba: weliwadis 
mniSvnelovani drois ganmavlobaSi zedapiruli wyalSi (md. jruWula, 
SuqruTis Rele, md. yvirila cdf-mde da cdf-is Semdeg, rganis Rele) 
gaxsnili liTonebis Semcveloba dadgenil normebze dabali iyo, xolo 
seqtembris TveSi ki darkveTis ReleSi gaxsnili Mn-iT dabinZurebam 
Zlier maRali eleqtrogamtaroba da tutianoba aCvena, rac xels uwyobs 
manganumis wyalSi xsnadobasa da misi koncentraciis matebas. amasTan 
aRsaniSnavia, rom mTels arealSi manganumi, iseve rogorc rkina, 
upiratesad gvxvdeba Sewonil da ara gaxsnil mdgomareobaSi. 

peroqsidebis gamamdidrebeli qarxnis (“perofo’’) Camdinare wyalSi, 
bolo kvlevebis SedegebiT, gaufiltrav nimuSebSi dafiqsirda Mn-is 
Semcvelobis mkveTri mateba - 34,0 mg/l, xolo gafiltrulsa da 
SemJavebulSi - 0,34 mg/l, amave gaufiltrav nimuSebSi Fe-is Semcveloba 
iyo mg/l, xolo gafiltrulsa da SemJavebulSi - 0,22 mg/l. sxva 
gamokvleuli liTonebis jamuri Semcvelobac normaze maRalia, xolo 
wyalSi gaxsnili Semcveloba ki normebze bevrad dabalia. aRniSnuli 
miuTiTebs, rom qarxnidan gamosuli Camdinare wylebis gawmenda ar 
warmoebs. 

rac Seexeba fskerul danaleqebs, centralur damyvan fabrikamde da 
centraluri damyvani fabrikis Semdeg mdinare yvirilas fskeruli 
danaleqebi niadagis dabinZurebis kategoriis mixedviT miekuTvneba 
”Zlieri dabinZurebis’’ niadagebs, SuqruTis Relesa da mdinare jruWulas 
fskeruli danaleqebi ki – “susti dabinZurebis’’ niadagebs. fskeruli 
danaleqebis korelaciuri analizis mixedviT, manganumi dadebiT 
korelaciaSia Semdeg metalebTan: nikeli, kobalti, kadmiumi, spilenZi, 
rac miuTiTebs am metalebis arsebobis saerTo wyaroze. am elementebTan 
uaryofiT korelaciaSia rkina da alumini. amrigad savaraudoa, rom 
mdinaris fskerul danaleqebSi manganumis Semcvelobis da wylis 
nimuSebSi jamuri da gaxsnili metalebis Semcvelobebis cvalebadoba 
gamowveulia sxvadasxva bunebis damabinZurebeli wyaros arsebobiT.  

Seiswavleboda atmosferoSi manganumis Semcvelobac. WiaTuris 
arealis oTx sxvadasxva adgilSi aRebulma haeris nimuSebis analizma 
(cdf-is qarxnis qvemoT, q. WiaTuris 1-el skolasTan, wereTlis fabrikis 
qvemoT, avtomomsaxurebis nagebobasTan. manganumis orJangis Semcvelobis 
gazomva TiToeul wertilSi warmoebda saSualod 7-8 saaTis 
ganmavlobaSi) uCvena, rom haeris nimuSebSi manganumis orJangis 
Semcveloba Seadgenda 4,4 - 237,7 mkg/m3, rac saSualo dRe-Ramur 
koncentracias (1,0 mkg/m3) aRemateba Sesabamisad 8, 44, 13.6 da 237-jer. 
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7.2. zestafoni 

 

zestafonis feroSenadnobTa qarxnidan daSorebasTan erTad  
manganumis orJangis Semcveloba atmosferul haerSi klebulobs, Tumca 
3000 metris manZilze igi mainc maRalia da 2,5 jer aRemateba zdk-s 
(zRvruli dasaSvebi koncentracia). q. zestafonSi feroSenadnobTa 
qarxnidan upiratesi qaris mimarTulebiT 500-1000 metriT daSorebuli 
sacxovrebeli binebidan da feroSenadnobTa qarxnis hospitalidan 
aRebuli iyo iatakis mtvris nimuSebi, xolo sakontrolod gamoiyeneboda 
Tbilisis sacxovrebeli binis mtvris nimuSebi. ganisazRvra manganumis 
orJangis Semcveloba. 

gamoikveTa q. zestafonis feroSenadnobTa qarxnis gavlena 
mosaxleobis sacxovrebeli farTobebis damtverianebaze, romelic didi 
raodenobiT Seicavs manganums. kerZod, rusTavelis da WumbaZis quCis 
sacxovrebeli saxlebidan aRebul sinjebSi manganumis Semcveloba 
yvelaze maRali aRmoCnda aivnebze aRebul mtvris nimuSebSi. igi orjer 
klebulobs igive farTis misaRebebsa da saZineblebSi. amave dros, 
manganumis Semcveloba 1 sarTulTan SedarebiT, meore sarTulebis 
iatakebidan aRebul mtvris nimuSebSi ufro maRalia. q. zestafonis 
feroSenadnobTa qarxnis hospitalis sxvadasxva oTaxebi da sacxovrebeli 
saxlebis farTobebi gamoirCeva maRali damtverianebiTa da manganumis 
orJangis maRali SemcvelobiT qalaq Tbilisis sakontrolo nimuSTan 
SedarebiT (manganumis Semcveloba < 1,0 mkg/l). 

feroSenadnobTa qarxnis mier gamoyofili mtvris garemoze mavne 
zegavlenis Seswavlis mizniT gamokvleul iqna, rogorc atmosferuli 
naleqebis gavlena nayar mtverze, aseve am ukanasknelis gavlena Camdinare 
wylebze. Ria atmosferul pirobebSi dasawyobebul manganumSemcveli 
mtvris grovebze atmosferuli naleqebis zemoqmedebis xarisxisa da 
Camdinare wylebis Tvisebebis Seswavlis mizniT mtvris wyliT Carecxvas 
da miRebuli produqtebis qimiur analiziT dadgenilia, rom wyliT 
mtvris dasvelebisas neitraluri xsnaris pH izrdeboda 10,6-mde. 1 kg 
mtvris srul ganeitralebas (pH7) esaWiroeba 850 l wyali. wyalxsnarSi 
gadmosuli naerTebis mSrali naSTi mtvris sawyisi wonis 29,8 %-s 
Seadgens. mSrali naSTis qimiuri analiziT dadginda, rom kaTionebis 
raodenoba gamosaxuli masur procentebSi Seadgens:  

  CO –  16,003 % Cl – 0,237%;  SO4 – 2,525%  
xolo anionebisa:   Ca ++ – 2,143% ; Mg++ – 0,237 %;  Na+K– 8,163 %.  

  
wyalxsnarSi gadmosuli organuli naerTebis raodenobis 

gansazRvris mizniT warmoebuli kvleviT (romelic gulisxmobda mSrali 
naSTis gamowvas 600 C-ze) dadginda, rom gamowvisas woniTi danakargi 
4,32%-s aRwevs.  

Sedegebidan gamomdinare SegviZila davaskvnaT, rom bunebas, 
zestafonis mtversayarze ganTavsebuli narCenebis sruli 
ganeitralebisaTvis mravali aTeuli weli dasWirdeba da mTeli am 
periodis ganmavlobaSi adgili eqneba Camdinare wylebiT garemoze mavne 
zemoqmedebas. miT ufro, _ rodesac Zvel nayars gamudmebiT emateba 
warmoebis mimdinare etapze gamoyofili mtveric. 
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7.3. rusTavis ekologiuri problemebi 

 

rusTavis siaxlove, misi asocirebuloba TbilisTan TavisTavad 
warmoadgens ekologiuri TvalsazrisiT araxelsayrel faqtors. amasTan, 
ar unda dagvaviwydes, rom rusTavi aSenda, rogorc industriuli qalaqi 
da imTaviTve ar SeiZleboda ar gamxdariyo saqarTvelos bunebrivi 
garemos dabinZurebis erT-erTi seriozuli wyaro. rusTavis problemebi 
ZiriTadad atmosferos industriuli dabinZurebiT gamoixateba, 1992 
wlis monacemebis mixedviT saqarTveloSi haeris mTavari 
”damabinZureblebi’’ industriul seqtorSi iyo Semdegi 9 sawarmo: 

 
1. gardabanis Tboeleqtrosadguri (25,5%); 
2. rusTavis metalurgiuli qarxana (20,0%); 
3. kaspis cementis qarxana (18,7%); 
4. rusTavis cementis qarxana (4,8%); 
5. baTumis navTobgadamamuSavebeli qarxana (3,3%); 
6. quTaisis saavtomobilo qarxana (3,3%); 
7. rusTavis azoti (2,1%); 
8. zestafonis feroSenadnobi qarxana (2%); 
9. Tbilisis ”centroliti’’ (0,7). 

 
Sesabamisad, im dros, rusTavis sawarmoebis wilad modioda haeris 

dabinZurebis 27%, anu yovelwliurad haerSi gaityorcneboda 50 aTas 
tonamde mavne da saSiSi nivTierebebi. Ees daaxloebiT imdenivea, ramdenic 
Tbilisis sawarmoebSi (gardabnis eleqtrosadguris CaTvliT). Tu 
gaviTvaliswinebT, rom Tbilisis mosaxleoba (1,1 mln) da dedaqalaqis 
farTobi (72900 ha) mravaljer aRemateba rusTavis mosaxleobasa (0,1 mln) 
da farTobs (6060 ha) unda vivaraudoT, rom rusTavSi industriuli 
warmoebiT gamowveuli haeris dabinZureba mniSvnelovnad ufro mwvave 
problemaa, vidre TbilisSi. 

amJamad, miuxedavad imisa, rom qvemo qarTlisa da rusTavis 
administraciis, agreTve industriuli sawarmoebis (rusTavis cementis 
qarxana, metalurgiuli sawarmoebi, «azoti», feroSenadnobebis mcire 
sawarmoebi da sxva) mesveurebis mecadineobiT tardeba bunebis damcavi 
RonisZiebebi, intensiuri warmoebis pirobebSi am regionSi kvlav 
mosalodnelia industriuli sawarmoebis funqcionirebiT gamowveuli 
haeris dabinZurebis yvelaze maRali done saqarTveloSi.  

cxadia, rom warmoebis ganviTareba friad misasalmebeli movlenaa, 
magram isic cxadia, rom Tu rusTavSi cementis yovelwliuri warmoebis 
moculoba 1,6-2,0 mln toniT gaizrdeba, aucilebeli iqneba gansakuT-
rebuli bunebisdamcavi zomebis miReba, maT Soris monitoringis sferoSi. 
winaaRmdeg SemTxvevaSi gardauvalia iseTive situaciis gameoreba, 
rogoric gvqonda 1992 wels, rodesac Tbilisis, rusTavisa da kaspis 
sawarmoebi haerSi uSvebdnen saqarTvelos industiuli sawarmoebis mier 
gamofrqveuli mavne da saSiSi nivTierebebis daaxloebiT 75%-s. Tu ar 
iqna miRebuli sagangebo zomebi, uaxloes droSi unda velodoT, rom 
kvlav ganmeordeba gasuli wlebis situacia, rodesac mtvris, azotis 
Jangis, azotis orJangis, naxSirJangis, naxSirorJangis, naxSirmJavas, 
fenolebis, amiakisa da gogirdwyalbadis koncentracia haerSi 1,5-3,5-jer 
aRemateboda zRvrul dasaSveb mniSvnelobas. unda aRiniSnos, rom 2007 



  98

wlidan rusTavSi daiwyo haeris xarisxis uwyveti monitoringi, ise, 
rogorc es aTwleulobiT xdeboda TbilisSi, quTaisSi, baTumsa da 
zestafonSi. AmasTan sasurvelia (SeiZleba iTqvas, aucilebelicaa) 10 mkm-
ze naklebi zomis mtvris nawilakebisa da troposperuli ozonis 
monitoringic. 

 
radiaciuli situacia rusTavSi  

 

arsebobs monacemebi rusTavsa da mimdebare teritoriaze momatebuli 
radiaciuli fonis da niadagSi aRmoCenili radionukloidebis Taobaze. 
amasTan dakavSirebiT rusTavSi Catarda radioekologiuri situaciisa da 
onkologiuri avadobis kvleva. gazomvam Ria sivrceSi aCvena, rom 
radioaqtiurobis saSualo done tolia 69,8�1,12 nanoziverti/sT. es 
mniSvneloba didi britaneTis janmrTelobis saagentos monacemebiT 
sakmaod maRalia, magram Tu gaviTvaliswinebT Cveni qveynis 
adgilmdebareobasa da geofizikur mdgomareobas, aseTi radiaciuli foni 
SeiZleba dasaSvebad miviCnioT. SenobebSi Catarebuli gazomvebis 
saSualo mniSvneloba tolia 132�1,12 nanoziverti/sT, rac odnav aRemateba 
evropuli qveynebisaTvis damaxasiaTebel dones. Tu SevafasebT jamuri 
eqspoziciis dones, miviRebT, rom rusTavis mcxovrebisaTvis saSualo 
eqspoziciis done daaxloebiT tolia 1,04�1,13 nanoziverti/weliwadSi, rac 
ufro maRalia, vidre evropis qveynebis umetesobaSi. aRsaniSnavia, rom 
onkologiis erovnuli centris monacemebis Tanaxmad 2002 wels 
onkologiuri avadobis done rusTavSi SesamCnevad ufro dabali iyo, 
vidre TbilisSi, Tumca eqspoziciis done rusTavsa da TbilisSi 
praqtikulad erTnairia (Sesabamisad, 1,04 da 1,07 miliziverti/weliwadSi). 
am mimarTulebiT sasargeblo iqneboda niadagebSi radionukloidebisa da 
mZime liTonebis ufro detaluri kvleva, gansakuTrebiT iseTi toqsikuri 
elementebisa, rogoricaa qromi, kadmiumi da tyvia. 

7.4. kvlevebis Sedegebi 

zedapiruli wylebi 
1. manganumisa da rkinis saerTo koncentracia zedapirul wyalSi   

aRemateba zdk-s mdinare yvirilas mimdebare mTel gamokvleul 
arealSi. 

2. manganumisa da rkinis jamuri Semcveloba mdinare yvirilaSi 
mniSvnelovnad izrdeba masSi manganumis gadamamuSavebeli sawarmos 
(cdf) samrewvelo wylebis Cadinebis Sedegad. manganumis saerTo 
koncentracia TiTqmis 15-jer aRemateba zdk-s Cadinebis Semdeg. 

3. manganumis saerTo koncentracia SuqruTis, darkveTisa da rganis  
ReleebSi 2-12-jer aRmateba zdk-s. 

4.  rkinis saerTo Semcveloba SuqruTis, darkveTisa da rganis ReleebSi    
8-55-jer aRemateba zdk-s. 

5.  manganumi da rkina md. yvirilaSi warmodgenilia ZiriTadad Sewonili 
nawilakebis saxiT. mxolod umniSvnelo nawili gaxsnilia wyalSi. 

6.  mdinare yvirilaSi manganumisa da rkinis ZiriTad wyaros warmoadgens: 
(a) cdf-dan gawmendis gareSe Camdinare samrewvelo wylebi, (b) 
manganumis madnis mopovebisa da gamdidrebis mdinaris napirebis   
siaxloves ganTavsebuli narCenebi da kudebi, (g) md. yvirilas 
Senakadebi - SuqruTisa da darkveTis Releebi. 
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wyalsadenebi (wyalmomaragebis sistema): 

1. drudos, fasknarasa da leJubanis wyalsadenebis sasmeli wylebi    
dabinZurebulia nawlavis CxiriT da epidemiuri TvalsazrisiT 
arakeTilsaimedoa. 

2. drudosa da leJubnis sasmeli wylis nimuSebi xasiaTdeba nitratebis 
maRali SemcvelobiT. 

3. saerTo sargeblobis Wis wyalSi (gagarinis q.) dafiqsirda wyalSi 
gaxsnili manganumis, rkinisa da nikelis zdk-Tan SedarebiT 
momatebuli Semcveloba. 

 

fskeruli danaleqebi: 

1. mdinare yvirilas fskeruli danaleqebi xasiaTdeba manganumisa da 
rkinis maRali SemcvelobiT da niadagis dabinZurebis kategoriis 
mixedviT “centralur damyvan fabrikamde’’ da “centraluri damyvani 
fabrikis Semdeg’’ miekuTvneba “Zlierad dabinZurebul’’ niadagebs, 
xolo SuqruTis Relesa da md. jruWulas fskeruli danaleqebi – 
“susti dabinZurebis’’ niadagebs. 

2. nikelis Semcveloba danaleqebis yvela nimuSSi aRemateboda zdk-s da 
gansakuTrebiT maRali iyo yvirilas danaleqebSi cdk-is 
administraciuli Senobis zeviT (290 mg/kg) da yvirilasi sofel tiris 
maxloblaT (250 kg/mg). 

 

haeri: 

1. q. WiaTuris atmosferuli haeris dabinZurebaze gavlenas axdens 
manganumis mompovebeli da gadamamuSavebeli warmoeba. 

2. gamoikveTa q. zestafonis feroSenadnobi qarxnis, rogorc haerSi 
manganumis gafrqvevis wyaros gavlena atmosferuli haeris 
Semadgenlobaze da mosaxleobis sacxovrebeli saTavsoebis manganumiT 
damtverianebaze. 

 

janmrTelobaze dakvirvebis Sedegebi da daskvnebi: 

Sesawavlil iqna muSaTa janmrTelobis mdgomareoba saqarTvelos or 
raionSi: WiaTurasa da zestafonSi. rogorc Cven movelodiT, muSaTa 
janmrTelobis mdgomareoba orive regionSi daaxloebiT erTnairi iyo, 
radganac orive raionSi profesiul faqtors manganumis zemoqmedeba 
warmoadgenda. Tumca centraluri nervuli sistemis darRvevebisaTvis 
damaxasiaTebeli simptomebi - saerTo sisuste, mexsierebis daqveiTeba, 
Tavbrusxveva, uZiloba, oflianoba - maRali iyo WiaTuris maRaros 
muSebSi, zestafonis qarxnis muSebTan SedarebiT; WiaTuris maRaros 
muSaTa Soris aseve maRali iyo vegetaciuri disfunqciiT mimdinare 
centraluri nervuli sistemis funqcionaluri cvlilebebis gamovlena. 
es Sedegebi xazs usvams, rom manganumis eqspoziciasa da profesiul 
daavadebebs Soris ufro mWidro kavSiri WiaTuris maRaros muSaTa Soris 
gamovlinda. metad mniSvnelovania kvlevis Sedegebi, romlebic 
profesiul faqtorebsa da daavadebebs an sxvadasxva simptomebs Soris 
korelacias adasturebs. 
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7.5. rekomendaciebi bunebis dacvis sferoSi 
 

1. aucilebelia q. WiaTuras centralizebuli wyalmomaragebis 
wyalsadenebis - Rrudos, fasknarsa da leJubanis wyalSemkreb 
rezervuarebze moxdes sasmeli wylis sistematuri gausnebovneba, 
moewyos saqloratoroebi, SeirCes wylis damuSavebis meTodika 
qloris gamoyenebis sqemis, reagentis dozirebis, daqlorvisas wylis 
xarjis gaTvaliswinebiT. q. WiaTuris centralizebuli 
wyalmomaragebis wyalsadenebis sasmeli wylis xarisxze damyardes 
monitoringi mimwodebeli organizaciis mier; sasmeli wylis xarisxis 
monitoringis sqema, jeradoba, gansasazRvri maCveneblebi da 
gamosacdeli sinjebis raodenoba ganisazRros dadgenili wesiT. 

2. unda moxdes q. WiaTuraSi gagarinis quCaze mdebare saerTo 
sargeblobis Wis gawmenda, dezinfeqcia. ganmeorebiT ganxorcieldes 
Wis wylis kvleva qimiur maCvenebelsa da gansakuTrebiT liTonebis 
(Mn, Si, Fe) Semcvelobaze. damyardes kontroli wyalSi metalebis 
Semcvelobaze da dinamikaSi maTi zRvrulad dasaSveb koncentraciebze 
gadaWarbebis SemTxvevaSi, aikrZalos Wis wylis sasmelad moxmareba. 

3. mdinare yvirila “centralur damyvan fabrikamde’’ da “centraluri 
damyvani fabrikis Semdeg’’ da aseve darkveTis Rele, wyalSi n-is 
Semcvelobis gadametebis xarisxis mixedviT miekuTvneba  “sagangebod 
maRali xarisxis dabinZurebis’’ wylis obieqtebs, rac imas gulixmobs 
rom md. yvirilas gamoyeneba cdf-mde da cdfi-is qvemoT sameurneo da 
kulturul-sayofacxovrebo da sarekreacio miznebisaTvis 
dauSvebelia, radgan SesaZlebelia gamoiwvios mosaxleobis 
intoqsikaciis simptomebis gamovlineba da moqmedebis Soreuli 
efeqtebi. 

4. SuqruTisa da rganis Releebis wylis gamoyeneba kulturul-
sayofacxovrebo miznebisaTvis saSiSia mosaxleobis 
janmrTelobisaTvis. wyalsa da niadagSi manganumis migraciis, 
xsnadobis, translokaciisa da cocxal organizmebSi bioakumulaciis 
Tvisebidan gamomdinare, zedapiruli wylebis gamoyeneba sasmel-
sameurneo, kulturul sayofacxovrebo da sarekreacio miznebisaTvis 
dauSvebelia, adamianis organizmSi ekologiuri jaWvebiT gamowveuli 
mwvave da qronikuli mowamvlebis maRali riskis gamo. 

5. md. yvirilas, jruWulasa da SuqruTis Releebis fskerul danaleqebSi 
metalebis Semcvelobis kvlevis Sedegebis mixedviT niadagis 
dabinZurebis kategoriis Sesabamisad miekuTvneba “Zlieri 
dabinZurebis’’ da “susti dabinZurebis’’ niadagebs. fskeruli 
danaleqebidan wyalSi metalebis migraciis gamo, isini warmoadgenen 
wylis dabinZurebis mudmiv meorad wyaros da mniSvnelovan safrTxes 
uqmnian adamianis janmrTelobas, am wylis sasmel-sameurneo da 
sarekreaciod miznebisaTvis gamoyenebis SemTxvevaSi. 

6. unda aikrZalos qarxnebis gauwmendavi naxmari wylebis CaSveba 
mdinareebsa da ReleebSi, moewyos peroqsidebis gamamdidrebeli 
fabrikebis naxmari wylebis gamwmendi nagebobebi, moxdes naxmari 
wylebis meqanikuri da specialuri gawmenda,  damyardes monitoringi 
mdinareSi naxmari wylebis CaSvebaze, saqarTvelos garemos dacvisa da 
bunebrivi resursebis ministris brZaneba #745 2008 wlis 13 noemberi, 
“sawarmoo da arasawarmoo obieqtebis Camdinare wylebis zedapiruli 
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wylis obieqtebSi CaSvebis teqnikuri reglamentis’’ moTxovnebis 
Tanaxmad. 

7. unda vivaraudoT, rom atmosferul haerSi manganumis orJangis 
momatebuli Semcveloba uaryofiT zemoqmedebas moaxdens mimdebare 
teritoriebze arsebuli mosaxleobis janmrTelobaze. aRniSnulidan 
gamomdinare, aucilebelia zestafonis feroSenadnobTa qarxanaSi 
haeris gamwmendi nagebobebis mowyoba da dasaxlebuli adgilebis 
atmosferul haerSi manganumis orJangis Semcvelobaze kontrolis 
damyareba. 

8. mdinareebis napirebze ganlagebuli madnebis narCenebi - e.w. “kudebi’’ - 
warmoadgens garemos (wylis, niadagis, haeris) dabinZurebis meorad 
wyaros. aucilebelia gamamdidrebeli da gadamamuSavebeli qarxnebis 
sawarmoo narCenebi samrewvelo masStabebiT gamdidrdes saqarTveloSi 
SemuSavebuli pioneruli teqnologiebis gamoyenebiT, xolo Semdeg 
moxdes gamoTavisuflebuli teritoriebis remediacia sxvadasxva 
“rbili’’ meTodiT. 

9. mosaxleobis gaTviTcnobierebis mizniT saWiroa informireba Semdeg 
sakiTxebze: 
- adamianis janmrTelobaze manganumis gavlena da   organizebuli     
iqnas misi naerTebis Warbi dozebiT eqspoziciis mavne zegavlenis 
Sesaxeb; 

- manganumis da misi naerTebis adamianis organizmSi moxvedris gzebis 
Sesaxeb; 

-  sasmeli wylis filtrebis gamoyenebis aucileblobis Sesaxeb. 
10. WiaTuris da zestafonis mosaxleobisa da maRaros muSaTa    sasunTqi  

sistemis daavadebebis, centraluri nervuli sistemis dazianebis 
profilaqtikis da adreuli profilaqtikis mizniT mizanSewonilia 
organizebuli iqnas perioduli samedicino gamokvlevebi. 
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8. kadrebis momzadeba 

 
saqarTveloSi metalurgiuli specialobiT sainJinro kadrebis 

momzadeba warmoebs 1923 wlidan, rodesac Tbilisis saxelmwifo 
universitetSi cnobili metalurgisa da maTematikosis profesor giorgi 
nikolaZis iniciativiTa da xelmZRvanelobiT gaixsna politeqnikuri 
fakulteti. 1923 wlidan 1937 wlamde iq momzadda 150 inJiner-metalurgi, 
ris Semdegac 1949 wlamde metalurgiis specialobaze Sewyvetil iqna 
miReba. 1949 wels metalurgiis fakulteti damoukideblad Camoyalibda 
saqarTvelos politeqnikuri institutis qimiuri teqnologiis 
fakultetis bazaze, xolo 2000-iani wlebis dasawyisSi igi kvlav Seerwya 
zemoxsenebul fakultets. Tavisi arsebobis manZilze fakultetma 
moamzada 3000-ze meti inJineri. 

amJamad saqarTvelos teqnikur universitetSi qimiuri teqnologiisa 
da metalurgiis fakultetze funqcionirebs metalurgiis, 
masalaTmcodneobisa da liTonebis damuSavebis departamenti, romelic 
emsaxureba metalurgiis da masalaTmcodneobis specialobebiT inJineriis 
bakalavrebis, magistrebisa da doqtorebis momzadebas. 
departamenti moicavs Semdeg mimarTulebebs (yofili kaTedrebi): 

• masalaTmcodneoba; 
• samsxmelo warmoeba da axali teqnologiuri procesebi; 
• saSemduReblo warmoeba; 
• Savi liTonebis metalurgia; 
• liTonTa wneviT damuSaveba; 
• feradi liTonebis metalurgia. 
mimarTulebebi dakompleqtebulia 4 aTeulze meti profesoriT. maT 

Soris umravlesoba teqnikis mecnierebaTa doqtori an kandidatia, 
romlebic Tavisi dargis cnobili mecnierebi arian saerTaSoriso doneze 
da aTeuli wlebis manZilze emsaxurebian umaRlesi ganaTlebis sferos. 

fakultetze dReisaTvis swavlobs 900-ze meti studenti, romelTagan 
TiTqmis erTi mesamedi metalurgiis, aseve masalaTmcodneobis da 
liTonebis damuSavebis departamentebis studentebi arian. universitetSi, 
garda bakalavriatisa, funqcionirebs magistratura da doqtorantura. 
aseve profesiuli swavleba, sadac mzaddeba teqnikuri personali 
metalurgiuli, manqanaTmSenebeli da a.S. dargis sawarmoebisaTvis. 

metalurgiis specialobiT inJineriis bakalavrebis momzadeba 
warmoebs agreTve quTaisis akaki wereTlis saxelmwifo universitetis 
sainJinro teqnikuri fakultetis  manqanaTmSeneblobis departamentze, 
sadac funqcionirebs manqanaTmSeneblobis, metalurgiisa da 
masalaTmcodneobis mimarTuleba. 

qveyanaSi arsebobs agreTve profesiuli saswavleblebis farTo 
qseli, sadac xorcieldeba metalurgiuli profilis specialistebis 
momzadeba. 
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daskvnebi da rekomendaciebi 
  
1. liTonis saerTaSoriso bazarze Tujis, foladis, feroSenadnobebis, 

naglinis da,  saerTod, liTonnakeTobaTa fasebis uprecedento  

zrdis pirobebSi, metad aqtualuri xdeba saqarTveloSi arsebuli 

metalurgiuli simZlavreebis datvirTis TandaTanobiT gazra da 

importuli produqciis Semodinebis Semcireba. 

2. saqarTveloSi funqcionirebs ramodenime foladsadnobi Rumeli, ro-

melTa srulad datvirTva rTulia, miTumetes jarTis uqonlobis 

pirobebSi. gamomdinare am garemoebidan, dRis wesrigSi dgeba 

rusTavis metalurgiuli qarxnis sabrZmede kompleqsis amoqmedeba, 

romelsac  ZaluZs gadafaros jarTis arsebuli deficiti da 

gamouSvas rogorc sasaqonlo, aseve gadasamuSavebeli Tuji 

foladis gamosadnobad. aq agreTve SesaZlebelia  brZmeduli 

feromanganumis warmoeba, romelic  saerTaSoriso bazarze iolad 

realizebadia. brZmedis warmoebis amuSaveba moiTxovs garkveuli 

sarevizio da  aRdgeniTi samuSaoebis Catarebas, Sesabamisi biznes-

gegmis damuSavebas da winaswari finansuri gaangariSebebis 

Sesrulebas kompetenturi specialistebis monawileobiT. aRniSnuli 

procesi ar aris Znelad gansaxorciebeli da ganmticebulia 

msoflioSi Tujis fasis sarekordo niSnuliT.     

3. qveyanaSi arsebuli saglinavi agregatebis erTobliobas  Seswevs 

unari awarmoos  sxvadasxva profilisa da daniSnulebis liTonpro-

duqcia, romelic uzrunvelyofs sakuTari bazris moTxovnebs da 

amave dros daasaqmebs Cven muSaxels da specialistebis garkveul 

raodenobas, rac mTavaria, _ Caanacvlebs imports, Semotanils 

ruseTidan, ukrainidan, TurqeTidan da sxva, romelTa mier 

mowodebuli produqciis saerTo moculobam mxolod 2010 wels 

Seadgina 254.0 mln aSS dolari. amasTan, es RonisZieba mniSvnelovnad 

Seaferxebs savaluto saxsrebis gadinebas saqarTvelodan. 

4. importirebuli Savi liTonis produqciis moculoba aseulobiT 

mln. aSS dolariT ganisazRvreba. qveyanaSi arsebuli saglinavi 

agregatebis erTobliobas  Seswevs unari awarmoos  sxvadasxva 

profilisa da daniSnulebis liTonproduqcia, romelic 

uzrunvelyofs sakuTari bazris moTxovnebs da amave dros daasaqmebs 

Cven muSaxels da specialistebis garkveul raodenobas, Caanacvlebs 

imports, rac mniSvnelovnad Seaferxebs savaluto saxsrebis 

gadinebas saqarTvelodan. 

5. sruliad realuria CvenTan liTonis farTo moxmarebis sagnebis war-

moebis dawyeba, risTvisac aucilebelia sabaJo reJimis xelSemwyobi 

pirobebis Seqmna da saTanado saxelmwifo normatiuli dokumentebis 

miReba.  
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6. manganumis madani msoflio mniSvnelobis strategiuli nedleulia, 

is dRemde Seucvlel komponentad rCeba maRalxarisxovani foladisa 

da Tujis warmoebaSi. msoflio moTxovnilebis mixedviT manganums 

liTonTa Soris meoTxe adgili uWiravs rkinis, aluminisa da 

spilenZis Semdeg. Sesabamisad, manganumis madnis mrewvelobis 

progresi, saqarTveloSi, mudam wamyvani lokomotivis rols 

asrulebda, rogorc momijnave dargebis (hidroeleqtroenergetikis, 

sarginigzo infrastuqturis, samTo inJineriisa da 

gvirabmSeneblobis, saporto meurneobis da sxv.) ganviTarebaSi, ise _ 

saerTaSoriso ekonomikuri urTierTobebis Camoyalibebisa da gaRrma-

vebis saqmeSi.  

7. saSemduReblo warmoebis ganviTarebis Tanamedrove etapze udavod 

perspeqtiulia mwyobridan gamosuli gacveTili detalebis 

restavracia-aRdgena daduRebis gziT. eleqtrodebis, flusebis da 

teqnologiuri mowyobilobis (avtomaturi da naxevradavtomaturi da-

duRebis aparatebi) farTo speqtris gamoyenebis pirobebSi 

praqtikulad nebismieri gacveTili detali eqvemdebareba aRdgenas 

ZiriTadi maxasiaTeblebis SenarCunebiT da zogierT SemTxvevaSi maTi 

gaumjobesebiTac ki.  

8. WiaTuris manganumis madani msoflio mniSvnelobis strategiuli 

nedleulia, is dRemde Seucvlel komponentad rCeba 

maRalxarisxovani foladisa da Tujis warmoebaSi. WiaTura-

zestafonis samrewvelo kompleqsi saqarTveloSi saeqsporto 

produqciis warmoebisa da savaluto resursebis mozidvis mxriv, 

erTpirovnuli lideria. manganumis metalurgiis dargs saqarTvelos 

eqsportis 15-20 %-ani segmenti uWiravs, magram migvaCnia, rom mas 

jerac ar miuRwevia Tavisi SesaZleblobebis maqsimumisaTvis.   

9. WiaTuris sabados manganumis Jangeuli koncentratebis wvril-

fraqciulobis gamo zestafonis feroSenadnobTa qarxana manganumis 

natexovani madnis umsxvilesi importioria. es ganapirobebs 

sazRvargareTidan moziduli savaluto resursebis mniSvnelovani 

nawilis kvlav¬gadinebas saqarTvelodan. es problema SeiZleba 

daZleul iqnes sawarmoo procesSi karbonatuli, bunebrivad 

msxvilnatexovani madnebis (koncentratebis) CarTvis gziT, rac 

dReisaTvis ver xerxdeba qarxnis agrofabrikis gaumarTaobis gamo. am 

rigis sakiTxTa Soris gansaxilvelia metalurgiuli koqsisa da 

kvarcitis 100%-ani importirebis sakiTxic. WiaTuris madnebis 

racionaluri gamoyenebis, WiaTuris sabados eqsploataciis 

gaxangrZlivebis, madnebis gamdidrebis procesSi sawarmoo narCenebis 

warmoSobis minimumamde dayvanis, manganumis madnisa da kvarcitis 

importis gamoricxvisa da garemos ekologiuri mdgomareobis 

gajansaRebis uzrunvelyofis TvalsazrisiT mizanSewonilad 

miviCnevT adgilobrivi sanedleulo resursis gamoyenebis 
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maCveneblis gazrdas. gansakuTrebuli yuradReba unda daeTmos 

WiaTuraSi axali tipis naWrovani maRalkaJmiwaSemcveli da 

maRalfuZiani nedleulis e.w. “specproduqtisa” da 

“speckoncentratis” warmoebis gafarTovebis, xolo tyibulSi _ meta-

lurgiuli saWiroebisaTvis vargisi naxevrad¬koqsis SesaZlo warmoe-

bis sakiTxebs. 

10. gansakuTrebuli yuradReba unda daeTmos Wiaura-zestafoni-rusTavis 

samTo-metalurgiuli samrewvelo kompleqsis eqsploataciis Sedegad, 

Ria atmosferul pirobebSi dasawyobebuli aseulobiT aTasi tona 

narCenis gadamuSavebas axali, aratradiciuli, energodamzogavi da 

ekologiurad usafrTxo bioteqnologiuri da Tms meTodebis 

gamoyenebiT. aRniSnul narCenebSi manganumis JangeulebTan erTad 

mniSvnelovani (30-50%) raodenobiTaa siliciumis Jangeulebic. 

siliciumi aseve faseuli elementia, romlis miznobrivi gamoyeneba 

Seamcirebs importuli kvarcitebis Semotanis aucileblobas.   

11. samTo-metalurgiuli warmoebis narCenebis reciklireba-utilizaciis 

perspeqtiul mimarTulebebs Soris, erT-erT progresul 

teqnologiad liTonTa bioteqnologias miviCnevT. teqnologia 

dafuZvnebulia sasargeblo elementebis baqteriuli gamotutvis 

principze da gamoirCeva ekologiuri usafrTxoobiTa da 

energodamzogavobiT. igi dReisaTvis msoflio mniSnelobis swrafad 

ganviTarebad dargad iTvleba. am mimarTulebiT ferdinand TavaZis 

metalurgiisa da masalaTmcodneobis institutSi mimdinareobs 

kvleviTi samuSaoebi manganumSemcveli sawarmoo narCenebidan, 

manganumis baqteriuli gamotutvis mimarTulebiT. Sedegebi dadebiTia 

da saTanado xelSewyobis pirobebSi SesaZlebelia sakiTxis 

naxevradsamrewvelo masStabebSi ganxilva.  

12.   dRevandeli mwvave sabazro konkurenciis pirobebSi, saqarTveloSi 

unda waxalisdes manganumian feroSenadnobTa eleqtrometalurgiuli 

warmoebis mini¬qarxnebis ganviTarebac. maT unda mieceT manganumis 

adgilobrivi nedleulis gamoyenebis saSualeba. WiaTurmanganumis 

monopolizaciis gamo, dReisaTvis, mcire sawarmoebis umravlesoba 

manganumis importuli madnis 100%-ani momxmarebelia, rac 

gaumarTleblad zrdis adgilobrivi produqciis TviTRirebulebas. 

Sida konkurenciis xelovnuri gamwvavebis gamoricxvis mizniT xeli 

unda SevuwyoT, rogorc manganumis daumuSavebeli sabadoebis 

xelmisawvdomlobas, aseve - axlebis moZiebas. 

13. mizanSewonilad migvaCnia energetikul obieqtebze tyibulis naxSi-

rebis dawvis Sedegad miRebuli nacris, tyibulis naxSirebis 

gamdidrebis kudebis da rusTavis metalurgiuli qarxnis 

nacarsayaris narCenebis nedleulidan iwarmoos axali feroSenadni - 

ferosilikoalumini, romelic foladisaTvis erTdroulad 

gamJangvelic aris da malegirebelic. amJamad misi moxmarebis areali 
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intensiurad izrdeba da msxvili metalurgiuli obieqtebi aqtiurad 

iyeneben mas. savaraudoa, rom uaxloes momavalSi 

ferosilikoalumini mwvave deficitur produqciad iqceva. metad 

mniSvnelovania, rom yoveli komponenti aRniSnuli produqciis 

sawarmoeblad uaRresad dabali Rirebulebis aris da maTgan 

farTobebis gamoTavisufleba garemos dacvisa da deterioraciuli 

TvalsazrisiT misasalmebeli RonisZiebaa. 

14. gansakuTrebuli yuradReba unda daeTmos specialuri metalurgiis 

mecnierebatevad sferos, romlis ganviTarebisTvisac qveyanaSi 

arsebobs mniSvnelovani inteleqtualuri da materialuri resursi.  

maT Soris umniSvnelovanesia: 

- samoqalaqo da samxedro daniSnulebis specialuri foladebis war-

moebis ganviTareba adgilobrivi bazris moTxovnilebaTa da ZviradRi-

rebuli, xSir SemTxvevaSi, Znelad mosapovebeli masalebis eqsportis 

Semcirebis mizniT. gansakuTrebiT es Seexeba Tavdacvis sferoSi moxmare-

bul masalebs sajavSne da saiarRo foladebis saxiT.  

- fxvnilTa metalurgiis sferoSi qveyanaSi miRebuli inovaciuri Se-

degebis Canergva, rac saSualebas mogvcems vawarmooT axali, maRali fi-

zikur-meqanikuri da saeqspluatacio Tvisebebis mqone farTo asortimen-

tis liTon-keramikuli nawarmi liTondamamuSavebeli mrewvelobisaTvis 

(saWrisebi, filierebi, adidvis Tvalakebi, frezebi, presformebi da sxva). 

garda amisa, fxvnilTa metalurgiiT miRebuli produqtebiT SesaZlebe-

lia unikaluri Tvisebebis danafarebis miReba. isini warmatebiT SeiZleba 

gamoviyenoT meqanizmebis gacveTili detalebisa da kvanZebis zedapirebis 

aRdgena-ganmtkicebisTvis plazmuri, eleqtronaperwkluri an air-rkaluri 

meTodebis gamoyenebiT. SemuSavebuli teqnologiebiT warmoebuli 1kg mza 

produqciis TviTRirebuleba 20%-iT naklebia bazarze arsebuli analo-

giuri tipis nawarmis TviTRirebulebaze da 25%-iT aWarbebs maT saeqs-

ploatacio maxasiaTeblebs. Yyovelive es imis sawindaria, rom aseTi teq-

nologiis danergvis SemTxvevaSi, warmoebuli produqcia, garkveul 

wilad Seamcirebs qveynis saimporto segmentis moculobas.  

- aseve mniSvnelovania adgilobrivi resursuli bazis safuZvelze 

siliciumisa da anTimonis metalurgiuli gadamuSaveba da Semdegi 

rafinireba qveyanaSi damuSavebuli teqnologiebis gamoyenebiT. metad 

momgebiania e.w. “mziuri siliciumis” warmoeba fotoelementebisaTvis, 

romelzedac moTxovna dRiTi dRe izrdeba. arsebuli teqnologia 

metalurgiisa da masalaTmcodneobis institutis bazaze SeiZleba 

dainergos  mniSvnelovani materialur-finansuri danaxarjebis gareSe. 

amJamad zofxitos anTimonis sulfiduri madnebis ekologiurad sufTa 

vakuumTermiuli gadamuSavebis Sedegad miRebulia 98,9% sisufTavis 

anTimoni. 
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- strategiuli sakiTxia TviTgavrcelebadi maRaltemperaturuli sin-

Tezis teqnologiiT nivTierebebis – boridebis, karbidebis, karbo-nitrid-

boridebis da sxva fuZeze gansakuTrebuli Tvisebebis mqone masalebis 

miReba, romlebic farTo gamoyenebas pouloben rogorc samoqalaqo 

sferoSi, aseve Tavdacvis saqmeSic, magaliTad, msubuqi javSanfilebis 

warmoebaSi. aRniSnuli energo da resurs damzogi teqnologia saSua-

lebas iZleva saqarTveloSi ganviTardes sajavSne keramikis miRebis Ta-

namedrove maRalteqnologiuri mrewveloba. am produqciiT daijavSneba 

qarTuli armiis teqnika da sajariso da policiuri Semadgenloba. 

15. samTo-metalurgiuli sawarmoebis midamoebSi aTwleulobiT 

dagrovili milionobiT tona teqnogenuri narCenebi, romlebic 

aseulobiT heqtars sasoflo-sameurneo daniSnulebis savargulebzea 

mimofantuli, did zians ayeneben deda-bunebas. am farTobebis 

deterioracia, anu teritoriis narCenebidan gamonTavisufleba, garemos 

dacvis erT-erTi upirvelesi amocanaa, miTumetes, rom Ria atmosferul 

pirobebSi dasawyobebuli narCenebi atmosferuli naleqebis zemoqmedebis 

Sedegad, rogorc wesi, Camdinare wylebis, xolo es ukanaskneli 

niadagebis dabinZurebas iwveven. amdenad, koncefciaSi ganxiluli 

teqnogenuri wiaRiseulis reciklireba-utilizaciis problemebis 

gadaWras ekonomikuri efeqtianobis garda didi ekologiuri 

mniSvnelobac gaaCniaT. 

16. yuradReba unda daeTmos metalurgiuli da masalaTmcodneuri 

mimarTulebebiT maRalkvalificirebuli kadrebis momzadebas. unda 

dainergos axalgazrda specialistebis mowinave qveynebis samTo-

metalurgiul sawarmoebSi staJirebis praqtika. aseTi praqtika 

mniSvnelovani stimuli iqneba niWieri axalgazrdebisaTvis da mimzidvels 

da avtoritetuls gaxdis metalurgiul specialobebs.  
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