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reziume: ekonomikis sxvadasxva dargSi ZiriTadi nedleulis gadamuSavebisas 

warmoiqmneba myari, Txevadi da airadi narCenebi, romlebic SeiZleba gamoyenebul 

iqnes meoreuli nedleulis saxiT sxvadasxva daniSnulebis produqtebis misaRebad. 

dReisaTvis ar arsebobs erTiani Camoyalibebuli formulireba warmoebis narCene-
bisa da meoreuli nedleulis terminologiis sferoSi. 

Catarebuli gamokvlevebis safuZvelze naSromSi SemoTavazebulia kvebisa da 

gadamamuSavebeli mrewvelobis sferoSi gamosayenebeli dazustebuli terminolo-
giebi unarCeno da mcirenarCenebiani warmoebis Sesaxeb. gamoTqmulia mosazreba imis 

Sesaxeb, rom saxelmwifo doneze meoreuli nedleulis resursebis aTvisebiT pirvel 

rigSi dainteresebuli unda iyos soflis meurneobis saministro, romelic Tavis 

struqturaSi qmnis Sesabamis klasters. masTan mWidrod TanamSropmlobs regionebSi 

arsebuli qvedargis klasterebi da kerZo mewarmeebi. 

 

sakvanZo sityvebi: kompleqsuri gamoyeneba; meoreuli nedleuli; unarCenobis ma-
Cvenebeli kriteriumebi; warmoebis narCenebi. 

 

 

Sesavali  

bunebrivi nedleulis kompleqsuri gamoyeneba uSualo gavlenas axdens qveynis 

rogorc socialur-ekonomikuri da sameurneo problemebis gadaWraze, aseve garemos 

ekologiuri mdgomareobis gaumjobesebaze. 

principebi, romlebic gamoiyeneba nedleulis kompleqsuri gamoyenebis racio-
nalurobis Sesafaseblad, efuZneba mTel rig garemoebebs; kerZod, efeqtur warmo-
ebasa da kapitaldabandebebs, bunebrivi resursebis aTvisebas, inovaciuri teqnolo-
giebis danergvas, garemosa da bunebrivi resursebis dacvas.  

nedleulis kompleqsuri gamoyenebis idea gasuli saukunis 30-iani wlebis da-
sawyisSi SemogvTavaza akademikosma a. fertmanma, rogorc ekonomikuri idea, romlis 

realizaciiT energiisa da saSualebebis minimaluri danaxarjebiT SesaZlebelia 

maqsimaluri Rirebulebebis miReba. am ideas bevrma mecnierma dauWira mxari, magram 

maT mier igi axsnil iqna sxvadasxvagvarad. magaliTad, mecnierTa jgufi p. lebedin-
skis xelmZRvanelobiT [1] erTmaneTisagan ganasxvavebs iseT cnebebs, rogoricaa ned-
leulis kompleqsuri gamoyeneba da warmoebis narCenebis utilizacia. zogierTi 
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mkvlevari ekonomisti nedleulis kompleqsur gamoyenebas akavSirebs mxolod nar-
Cenebisa da meoreuli nedleulis samrewvelo gadamuSavebasTan. arc erTi maTgani 

ar azustebs imas, Tu riT gansxvavdeba erTmaneTisagan warmoebis narCeni meoreuli 

nedleulisagan da, amdenad, maT mier SemoTavazebuli ganmartebebi srulad ver 

asaxavs realobas.  

mecnierTa meore jgufi (i. blaJi, v. komarovi, i. ladiJenski) [2] Tvlis, rom 

meoreuli nedleulis resursebi an narCenebi warmoadgens nedleulis efeqtur ra-
cionaluri gamoyenebis saxes da mowodebulia maqsimalurad daakmayofilos sazo-
gadoebis moTxovnileba im produqciaze, romelic miRebuli iqneba sawyisi nedle-
ulis gadamuSavebis Sedegad. S dudenkovi [2] nedleulis kompleqsur gadamuSavebaSi 

gulisxmobs „sawyis nedleulSi arsebuli sasargeblo nivTierebebis SesaZlo maq-
simalur gamoyenebas, ris SesaZleblobasac iZleva mocemuli momentisaTvis samecni-
ero-teqnikuri progresi“. 

arian calkeuli mecnierebi [3], romlebsac meoreul resursebsa da narCenebze 

gansxvavebuli azri aqvT.  

Tu gaviTvaliswinebT meoreuli mcenareuli nedleulis racionaluri gamo-
yenebis saxalxo-sameurneo mniSvnelobas, aucilebelia sworad ganvsazRvroT is, Tu 

ras gulisxmobs es termini. samwuxarod, CvenTvis xelmisawvdom samamulo lite-
raturaSi am terminis dasabuTebuli ganmarteba ver aRmovaCineT. dRemde am sakiTxze 

erTiani fuZemdebluri midgomebis ararseboba gasagebs xdis sakiTxis aqtualurobas.  

unda aRiniSnos, rom msgavsi amocanebi dgas msoflios sxva qveynebis winaSec. 

sxvadasxva qveyana arsebuli gansxvavebuli situaciebis Sesabamisad gansazRvravs 

gansxvavebul midgomebs meoreuli nedleulis resursebis (mnr) aTvisebis mxriv. 

 

 

ZiriTadi nawili 

garkveuli wesrigi mnr-is terminologiaSi Seitana 1985 wels miRebulma saxel-
mwifo standartma (ГОСТ 25916-83) meoreuli materialuri resursebis terminebisa da 

ganmartebebis Sesaxeb [4], romelic dResac ZalaSia saqarTvelosaTvis. misi ZiriTadi 

ganmartebebia:  

 meoraeuli materialuri resursebi (mmr) _ saxalxo meurneobaSi warmoqmnili 

warmoebisa da moxmarebis narCenebi; 

 warmoebis narCenebi _ nedleuli, masalebis narCenebi, warmoiqmnili produq-
ciis warmoebisas an samuSaoebis Sesrulebisas, romlebmac mTlianad an nawi-
lobriv dakarga Tavisi samomxmareblo Tvisebebi; 

 moxmarebis narCenebi _ nakeTobebi da masalebi, romlebmac fizikuri an mora-
luri cveTis gamo dakarga Tavisi samomxmareblo Tvisebebi; 

 gamouyenebeli narCenebi _ meoreuli materialuri resursebi, romlebisTvisac 

dRevandeli mdgomareobiT ar arsebobs gamoyenebis pirobebi; 

 meoreuli nedleuli _ meoreuli materialuri resursebi, romlebic dRevan-
del pirobebSi SeiZleba gamoyenebul iqnes saxalxo meurneobaSi: 

 meoreuli nedleulis resursebi _ konkretuli saxis meoreuli ned-leulis 

raodenobrivi gamosaxva warmoebis narCenebis garda, romlebic sawyisi ned-
leulis saxiT gamoiyeneba damatebiTi damuSavebis gareSe;  
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 meoreuli nedleulis gamoyeneba _ meoreuli materialuri resursebi, rom-
lebic gamoiyeneba produqciiis sawarmoeblad, samuSaoebis Sesasruleblad da 

energiis misaRebad; 

 meoreuli nedleulis Segroveba _ meoreuli nedleulis moSoreba warmoSobisa 

da dagrovebis adgilebidan Semdgomi gamoyenebis mizniT; 

 meoreuli nedleulis damuSaveba _ teqnologiuri operaciebis erToblioba 

meoreuli nedleulis mosamzadeblad maTi Semdgomi gamoyenebis mizniT; 

saxelmwifo standartis arsebobis miuxedavad, mnr-is sferoSi terminologiis 

formireba jer kidev ar aris dasrulebuli, radganac bevri cnebis mimarT mecnier-
Ta sxvadasxva jgufs sxvadasxva Sexeduleba aqvs. magaliTad, z. gucailiuki [5] 

Tvlis, rom `mmr ... aerTianebs warmoebisa da moxmarebis narCenebs“. Ees azri Seesa-
bameba standartSi moyvanil ganmartebebs, magram Semdeg avtori wers, rom „mmr-Si 

garkveuli wili sawarmoo narCenebs ekuTvnis, ramdenadac moxmarebis narCenebi war-
moiqmneba epizodurad, rogorc wesi, ZiriTadi saSualebebis likvidaciisas, mcire-
fasiani da swrafcveTadi sagnebis cveTisas an msxvrevisas“. 

avtorTa garkveuli jgufi (v. ksintarisi, v. rekitari, m. romaSini) meoreul 

materialur resursebs miakuTvnebs „warmoebisa da moxmarebis narCenebs, aseve Tan-
mdev da gverdiT produqtebs~ [6].  

Tanmdevi SeiZleba iyos iseTi produqtebi, romlebzec arsebobs standarti, aqvs 

fasi da maTi gamoyeneba SeiZleba yovelgvari damatebiTi damuSavebis gareSe mza 

produqciis saxiT. es ganmarteba mTel rig avtorebs aZlevs imis uflebas, rom 

aramarTebulad miiCnion maTi CarTva mmr-Si.  

gverdiT produqtebs miekuTvneba iseTi produqtebi; romlebic miiReba nedle-
ulis fizikur-qimiuri damuSavebis Sedegad ZiriTad produqciasTan erTad, magram 

ar warmoadgens sawarmoo procesis mizans da maTi gamoyeneba SeiZleba mza produq-
ciis saxiT saxalxo meurneobaSi damatebiTi damuSavebis gareSe... gverdiTi produq-
ciisaTvis damaxasiaTebel niSans warmoadgens is, rom misi analogis miReba SeiZleba 

monowarmoebis Sedegad [5]. 

meTodologiuri rekomendaciebis (`warmoebis narCenebis gamoyenebis ekonomi-
kuri efeqtianobis gansazRvra~) Tanaxmad [7], warmoebis narCenebs ganekuTvneba war-
moebis procesSi warmoqmnili nedleulisa da masalebis narCenebi, romlebsac sru-
lad ar daukargavs sawyisi nedleulis samomxmareblo Rirebuleba da SeiZleba maTi 

gamoyeneba rogorc sawyisi nedleuli an masze danamati. aseT narCenebs ganekuTvneba 

nedleulis fizikur-qimiuri gadamuSavebis produqtebi, romlebic damatebiTi damu-
Savebis Semdeg SeiZleba gamoyenebul iqnes mza produqtad an nedleulis saxiT 

Semdgomi gadamuSavebisaTvis. am ganmartebis ganmasxvavebeli isaa, rom warmoebis 

narCenebi aucileblad unda iyos vargisi Semdgomi gadamuSavebisaTvis, magram, Cveni 

azriT, es ase ar aris. sinamdvileSi, Tu narCeni ar Seicavs sasargeblo, sazogado-
ebisaTvis saWiro komponentebs, romelTa sawarmoo masStabiT warmoeba mecnierebisa 

da teqnikis ganviTarebis Tanamedrove etapze gamarTlebulia, is unda mivakuTvnoT 

gamouyenebel narCenebs, romlebic arsebuli wesiT unda daimarxos an ganadgurdes. 

sawinaaRmdego azris mqone avtorebi (l. balaSovi, i. Jarovi, v. sonJarovski) [8] 

narCenebs miiCneven ZiriTadi warmoebis Tanmxleb produqtebad, romlebsac samomxma-
reblo Tvisebebi ar gaaCnia. aseTi ganmartebac arazustia. nakli isaa, rom ama Tu 

im warmoebis narCenebs SeiZleba hqondes sasargeblo Tvisebebi da saWiro pirobebis 
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arsebobis SemTxvevaSi isini warmoadgenen meoreul nedleuls, xolo aseTi piro-
bebis ararsebobisas isini CaiTvlebian warmoebis narCenebad.  

krebulis _ `bunebis racionaluri gamoyenebis da garemos dacvis ekonomikuri 

problemebi~ [9] _ avtorebi nedleulis kompleqsur gadamuSavebas sazogadoebrivi 

warmoebis intensifikaciisa da warmoebis Siga resursebis gamoyenebis mniSvnelovan 

mimarTulebad asaxeleben.  

nedleulis kompleqsuri da efeqturi gamoyeneba praqtikaSi niSnavs ara marto 

sanedleulo bazis gafarToebas, aramed Tanamedrove donis damatebiT mravali 

axali saxis produqtis miRebis SesaZleblobas. magaliTad, kvebis mrewvelobis dar-
gis meoreuli nedleulis resursebis gamoyenebiT SeiZleba 100-ze meti dasaxelebis 

sxavadasxva produqtisa da sakvebi danamatis warmoeba. 

mcenareuli nedleuli SeiZleba daiyos bunebriv da meoreul needleulebad. 

isini gansxvavdebian erTmaneTisagan qimiuri SedgenilobebiTa da TvisebebiT, magram, 

rogorc nedleuli, orive gamoiyeneba ama Tu im produqtis misaRebad; amasTan, 

emsaxureba erT mizans _ produqciis asortimentis gafarToebas da, Sesabamisad, 

warmoebis rentabelurobis gazrdas.  

bunebrivi, anu pirveladi nedleuli, rogorc wesi, emsaxureba erTi romelime 

produqtis miRebas, maSin rodesac am produqtis warmoebis teqnologiur process 

SiZleba Tan axldes ramdenime meoreuli nedleulis miReba. magaliTad, yurZeni 

gamoiyeneba Rvinis an yurZnis wvenis dasamzadeblad. yurZnis gadamuSavebis procesSi 

gamosayenebeli nedleulis saxiT warmoiSoba tkbili an daduRebuli durdo, ro-
melic srulfasovani nedleulia mTeli rigi iseTi damatebiTi produqtebis misa-
Rebad, rogoricaa fenoluri naerTebiT gamdidrebuli eqstraqti tkbili WaWisagan 

an daduRebuli WaWisagan gamoxdili yurZnis arayi da a.S., romelTa samrewvelo 

warmoeba mniSvnelovnad zrdis yurZnis, rogorc bunebrivi nedleulis, gamoyenebis 

koeficients, rac, Tavis mxriv, zrdis warmoebis rentabelurobas. eTerzeTovani 

nedleulis gadamuSavebis procesSi warmoiSoba myari narCenebi (sawyisi nedleulis 

99 %) da distilati (sawyisi nedleulis 120 %). es ukanaskneli gamoiyeneba samkur-
nalo-profilaqtikuri daniSnulebis produqtis _ hidrolatis misaRebad. bala-
xovani eTerzeTovani nedleulis _ geranis gadamuSavebisas ZiriTadi miznobrivi 

produqtia eTerovani zeTi, romlis gamosavali 0,1 %-s Seadgens, maSin rodesac imave 

nedleulisagan axali teqnologiiT (iTvaliswinebs axlad aRebuli nedleulis 

wnexSi gatarebasa da nawnexidan zeTis gamoxdas), Tanmdevi produqtis saxiT miiReba 

600 kg ujreduli wveni, romelic bioaqtiuri eqstraqtis saxiT gamoiyeneba parfi-
umerul warmoebaSi. anu ZiriTadi nedleulisagan (geranisagan) miiReba 600-jer meti 

Tanmdevi produqti ZiriTad produqtTan SedarebiT. aRsaniSnavia, rom 1 t nedle-
ulisagan ZiriTadi produqciis realizaciis Sedegad miRebuli Semosavali 140 aSS 

dolars Seadgens, xolo Tanmdevi produqciis, e. i. hidrolatiT miRebuli Semosa-
vali 600 aSS dolaria. Tu SemosavlebiT vimsjelebT, ZiriTadi produqtis rolSi 

gamodis Tanmdevi produqti da, maSasadame, am konkretul SemTxvevaSi cnebebi _ 

pirveladi da meoreuli produqtebi _ pirobiTia. aseTive azrisaa e. lebedevi [10], 

romelic yuradRebas amaxvilebs pirveladi da meoreuli nedleulis pirobiTobaze. 

ekonomikuri faqtorebi. sabazro ekonomikis pirobebSi ama Tu im narCenis gada-
muSavebaze gadawyvetilebis miReba xdeba sawvavis fasis, pirveladi da meoreuli 

nedleulis, teqnikis, Sromisa da sxva resursebis RirebulebaTa gaTvaliswinebiT. 
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magaliTad, sawvavis, sapoxi masalebis fasis zrda an nedleulis Rirebulebis Sem-
cireba mniSvnelovan gavlenas axdens narCenebis meoreul nedleulad cnobis Sesa-
xeb gadawyvetilebis miRebaze. Tu CamoTvlili faqtorebis gaTvaliswinebiT meo-
reuli nedleulis gadamuSaveba wamgebiania, maSin es gadamuSaveba Semoifargleba 

mxolod maTi ganadgurebiT an damarxviT da am procesebTan dakavSirebuli Sekrebis, 

Senaxvisa da ganadgurebis an Senaxvis adgilebamde mitanis danaxarjebiT. 

unarCeno warmoebis Sefasebis kriteriumebi. surnelovan-aromatuli mcenare-
ebis gadamuSavebis dros warmoqmnili narCenebis qimiur-teqnologiur Sefasebamde 

aucilebelia meoreuli materialuri resursebis sferoSi arsebuli ZiriTadi gansa-
zRvrebebisa da terminebis dadgena, radganac dReisaTvis arsebul gansazRvrebaTa 

ganmartebebi ar aris srulyofili da mTel rig SemTxvevebSi urTierTsawinaaRm-
degoa. 

warmoebis narCenebi ewodeba nedleulis narCenebs, romlebic warmoiqmneba saw-
yisi nedleulis mza nawarmad gardaqmnis procesSi da romlebsac srulad an nawi-
lobriv dakarguli aqvs sawyisi samomxmareblo Tvisebebi [11]. nedleulis gadamu-
Savebis yvela narCeni ar SeiZleba gamoyenebuli oyos warmoebaSi. 

ZiriTadi warmoebis nedleulis narCenebi SeiZleba gaiyos Semdeg jgufebad: 

meoreuli nedleulis resursebi. es aris warmoebis narCenebi, romlebic Tavisi 

qimiuri SedgenilobiT da fizikuri TvisebebiT warmoadgens sazogadoebriv Rire-
bulebas da SeiZleba gamoyenebul iqnes saxalxo meurneobaSi. 

meoreuli nedleulis resursebi, Tavis mxriv, iyofa gamoyenebad da aragamoye-
nebad resursebad. gamoyenebads miekuTvneba narCenebi, romlebic dReisaTvis gamo-
iyeneba saxalxo meurneobaSi, rogorc nedleuli nawarmis miRebisaTvis. aragamoye-
nebads _ mnr narCenebi, romelTa gamoyeneba ar xdeba maTi gadamuSavebis teqnolo-
giis ararsebobis an aRniSnuli narCenebisgan damzadebuli nawarmis momxmareblis 

aryolis gamo [6].  

Tanmdevi produqtebi ewodeba iseT produqtebs, romlebic warmoiqmneba nedleu-
lis gadamuSavebis procesSi ZiriTadi warmoebis paralelurad da maTi gamoyeneba 

SeiZleba saboloo damuSavebis gareSe. amasTan, Tanmdevi produqtebi warmoadgens sa-
saqonlo produqts, anu miniWebuli aqvs saxelmwifo standarti (ГОСТ) da fasi, xolo 

maTi gamosavali da gamoyeneba igegmeba momavalSi. 

nagavi warmoebis narCenia, romlis gamoyeneba ekonomikurad mizanSeuwonelia.  

gardauvali ekonomikuri danakargebi Seuqcevadi danakargebia, gamowveuli ned-
leulis gadamuSavebis procesis specifikiT.  

materialuri resursebis dagegmarebis srulyofis erT-erTi mniSvnelovani faq-
toria narCenebis gamoyenebis gaTvaliswinebiT meoreuli nedleulis resursebis 

mecnierulad dasabuTebuli klasifikaciis SemuSaveba. klasifikacia xels unda uw-
yobdes nedleulis Segrovebis, aRricxvisa da dasawyobebis kontrolis, Senaxvis, 

gadanawilebisa da gamoyenebis racionaluri mimarTulebebis dadgenis ukeTes or-
ganizebas [6]. 

dagegmarebis praqtikaSi jer ar arsebobs mnr-is dadgenili klasifikacia. same-
cniero literaturaSi SemoTavazebulia mnr-is klasifikacia ori niSnis mixedviT: 

narCenebis warmoqmnis wyaroTi da maTi gamoyenebis mimarTulebebiT. sursaTis war-
moebebis specifikidan gamomdinare, Cveni azriT, kvebis mrewvelobis warmoebebis mnr 

daklasificirebuli unda iyos maTi agregatuli mdgomareobis mixedviT, rogorc 
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airadi, Txevadi da myari mnr. magaliTad, eTerovani zeTebis warmoebis mnr-is kla-
sifikaciis sqema, distilaciuri eTerovani zeTebis warmoebis magaliTze, gamoiyu-
reba Semdegnairad: 

 

 
 

nax.1. citrusovanTa nayofebis meoreuli nedleulis saxeebi 

 

dasaSvebia, rom nedleulis meoreuli resursebis sruli gamoyeneba saboloo 

Sedegad gulisxmobs e. w. „Caketil sawarmoo procesebze“ gadasvlas, rac praqti-
kulad gamoricxavs narCenebis kategorias (pirdapiri gagebiT), anu iTvaliswinebs 

unarCeno warmoebis Seqmnas, xolo dasawyisisaTvis _ mcirenarCenebian warmoebas [11]. 

termini „unarCeno teqnologia“ pirvelad SemoTavazebuli iyo akademikosebis 

n. semionovis da i. petrianov-sokolovis mier. dReisaTvis miRebulia am terminis 

Semdegi formulireba: „unarCeno teqnologia aris codnis, meTodebisa da saSua-
lebebis praqtikuli gamoyeneba imgvarad, rom adamianuri moTxovnilebebis far-
glebSi uzrunvelyofil iqnes bunebrivi resursebisa da energiis ufro raciona-
luri moxmareba da garemos dacva“ [11]. unarCeno teqnologiis koncefcia garkveul 

doneze atarebs pirobiT xasiaTs. unarCeno teqnologiaSi igulisxmeba Teoriuli 

zRvari (warmoebis idealuri modeli), romelic umetes SemTxvevebSi SeiZleba rea-
lizebul iqnes ara srulad, aramed nawilobriv (mcirenarCenebiani teqnologia), 

xolo teqnologiuri progresis ganviTarebasTan erTad idealurTan sul ufro meti 

miaxloebiT [11]. 

unarCeno teqnologiis ganviTarebis analizi cxadyofs, rom am droisaTvis 

mkveTrad gamoikveTa misi oTxi ZiriTadi mimarTuleba: 

 sxvadasxva tipis aragamdinare teqnologiuri sistemebisa da wyalbrunvis cik-
lebis SemuSaveba arsebuli gamdinare wylebis dasufTavebis danergvadi da 

perspeqtiuli meTodebis bazaze;  

 warmoebisa da sayofacxovrebo narCenebis gadamuSavebis iseTi sistemebis Seqmna 

da danergva, romlebic ganixileba, rogorc meoreuli materaluri resursebi;  

 tradiciuli saxis produqciis miRebis principulad axali meTodebis danergva, 

rac gamoiricxavs an mniSvnelovnad Seamcirebs teqnologiur safexurebs, rom-
lebzec warmoiqmneba narCenebis ZiriTadi raodenoba;  

 teritoriuli sawarmoo kompleqsebis Seqmna, romlebsac axasiaTebs nedleulis 

materialuri nakadebisa da narCenebis Caketili struqtura kompleqsis SigniT.  

unarCeno teqnologiis optimaluri variantebis SerCeva, arsebuli da proeqti-
rebadi warmoebebis Sedareba SeuZlebelia unarCenobis kriteriumebis (ZiriTadi maC-
veneblebis) dadgenis gareSe. 

magaliTisaTvis ganvixiloT eTerzeTebis warmoebis unarCenobis Sefasebis kri-
teriumebi. 



77 
 

eTerovani zeTebis warmoebis specifikurobis gaTvaliswinebiT SemuSavebulia 

mcirenarCenebiani da unarCeno teqnologiebis ganxorcielebis ZiriTadi mimarTu-
lebebi:  

 eTerovani zeTebis mcenareuli nedleulisagan wylis orTqliT gamoxdis pro-
cesSi warmoqmnili kondensaciuri wylebis gamokvleva da gamoyeneba; 

 gamdinare wylebis dasufTaveba da wylis dasufTavebis narCenebis gamoyeneba;  

 eTerovani zeTebis atmosferoSi gadinebis Semcirebis mizniT teqnologiuri 

mowyobilobis srulyofa; 

 meoreuli nedleulis gadamuSavebisaTvis saWiro utilizaciuri mowyobilobis 

SemuSaveba; 

 myari narCenebis organuli kompleqsis nivTierebebis gamokvleva da gamoyeneba. 

myari narCenebi. eTerzeTebis warmoebaSi unarCeno warmoebis maCvenebeli Ziri-
Tadi kriteriumebia: 

warmoebis unarCenobis koeficienti, romelic tolia gamoyenebuli nedleulis 

raodenobis Sefardebisa mis jamur raodenobasTan (%): 

 .
.

GcK
C

my
un .  (1) 

nedleulis narCenebi, romlebic Seicavs Rirebul biologiurad aqtiur nivTi-
erebebs, warmoadgens meoreul nedleuls. Semdegi gadamuSavebisaTvis maTi vargi-
sianoba ganisazRvreba meoreuli nedleulis sargeblianobis koeficientiT (%): 

 . 100gK
G
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sadac g meoreul nedleulSi biologiurad aqtiuri nivTierebebis Semcvelobaa, kg; 
G _ meoreuli nedleulis saerTo raodenoba, kg. 

airadi narCenebi. warmoebis unarCenoebis koeficienti (%): 
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sadac Нut. utilizirebuli mavne nivTierebebis jamuri raodenobaa, t/w; Нgan. _ 

atmosferoSi gandevnadi mavne nivTierebebis saerTo raodenoba, t/w. 

Txevadi narCenebi. unarCeno warmoebis maCvenebeli (%): 
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sadac V1 normatiulad gasufTavebuli wylebis Cadinebis moculobaa, 1000 m3/w; 

V0 – gandevnadi wylebis saerTo moculoba, 1000 m3/w; 

kondensatis eqstraqtulobis maCvenebeli (%): 

 100q
Q

 e ,  (5) 

sadac q kondensatSi gaxsnili nivTierebebis raodenobaa, kg; 

Q – kondensatis raodenoba, kg. 
Camdinari saniaRvre wylebis sisufTavis xarisxi: 

 .
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sadac i_ 1,...,……n mavne nivTierebis saxeebia (araterpenuli nivTierebebi, fenolebi 

da a.S.) Camdinar saniaRvre wylebSi; Вi._ ingredientis maqsimaluri Semcveloba 
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normatiulad sufTa wyalSi, mg/l; Bფ. _ ingredientis faqtobrivi Semcveloba 

Camdinar saniaRvre wylebSi, mg/l. 

atmosferoSi gamonayofis sisufTavis xarisxi:  

 CmiJi
Cni

 ,  (7) 

sadac i = I,….., n atmosferoSi gandevnadi eTerovani zeTebis komponentebis saxeebia; 	  – i nivTierebis miwiszeda atmosferul haerSi maqsimaluri koncentracia, mg/m3; 	  – C nivTierebis zRvrulad dasaSvebi koncentracia, mg/m3. 

cxrilSi warmodgenilia unarCeno warmoebis maCveneblebi saqarTvelos eTe-
rovani zeTebis samrewvelo sawarmoTa magaliTze.  

 

 eTerovani zeTebis warmoebis unarCenobis maCveneblebi 

nedleuli unarCeno warmoebis kriteriumebi 

Txevadi narCenebisTvis myari narCenebisTvis 
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analizma daadastura, rom saqarTveloSi eTerzeTovani mcenareebis nedleulis 

narCenebis umetesi nawili samrewvelo masStabiT ar gamoiyeneba. gamonaklisia mxo-
lod gerani da evgenoluri rehani, romelTa gadamuSavebis narCenebi fqvilis saxiT 

gamoiyeneba cxovelTa sakvebad. Tumca, praqtikam aCvena, rom am produqciaze moTxovna 

yovelwliurad klebulobs, radgan misi biologiuri Rirebuleba Zalze dabalia. 

cxrilis monacemebi cxadyofs, rom eTerovani zeTebis warmoebis narCenebi Ta-
visi bunebiT warmoadgens gamouyenebeli rezervis mdgomareobaSi arsebul meoreul 

nedleuls. amitom eTerzeTebis warmoebis efeqtianobis samomavlo zrda bevrad iq-
neba damokidebuli meoreuli nedleulis xarisxsa da gamoyenebis meTodebze.  

saxelmwifo doneze Mmeoreuli nedleulis resursebis aTvisebiT upirveles 

yovlisa dainteresebuli unda iyos soflis meurneobis saministro, romelsac Tavis 

struqturaSi Seqmnili aqvs Sesabamisi klasteri, romelTanac mWidrod TanamSrom-
lobs regionebSi arsebuli qvedargis klasterebi da kerZo mewarmeebi (nax. 2).  
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nax. 2. meoreuli nedleulis resursebis aTvisebiT dainteresebuli mxareebi 

 

meoreuli nedleulis resursebis sferoSi saxelmwifo-kerZo partnioroba rea-
luria mxolod am mimarTulebiT dargis Semdgomi ganviTarebis ganzraxulobis sru-
li sicxadisa da gamWvirvalobis pirobebSi. am pirobebis gaTvaliswinebisa da „Ta-
maSis wesebis“ samarTlianobaSi darwmunebis gareSe kerZo mewarmeebisagan arafers 

unda velodeT garda Tavdaculobis mizniT msxvilmasStabian saxelmwifo proe-
qtebSi moCvenebiTi interesebisa da formaluri monawileobisa. 

 

 

daskvna 

arigad, rogorc ukve aRvniSneT, kvebisa da gadamamuSavebeli mrewvelobis dar-
gis ganviTareba bevradaa damokidebuli mcenareuli nedleulis resursebis efeqtur 

gamoyenebaze, rac, Tavis mxriv, moiTxovs am sferoSi arsebuli terminebisa da 

ganmartebebis dadgena-dazustebas. amasTan, meoreuli nedleulis resursebis aTvi-
sebis mizniT aucilebelia 2018 wels miRebuli “sajaro-kerZo partniorobis sesaxeb” 

kanonis amoqmedebac. 
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FOOD INDUSTRY 
 
 

INTEGRATED PROCESSING OF PLANT MATERIALS  
(BASIC CONCEPTS AND DEFINITIONS) 
N. Bagaturia, G. Bagaturia  
(Research Institute of Food Industry, Georgian Technical University) 

 
Resume: During the processing of primary raw materials in various industries, solid, liquid and gaseous 

production wastes are generated, which can be used as secondary raw materials to produce products for various 
purposes. To date, there is no consensus on terms and definitions in the field of secondary raw materials and 
production wastes. 

On the basis of the research, precise terms and definitions in the field of low-waste and waste-free food 
production technologies are proposed. It was suggested that the Ministry of Agriculture firstly should be inter-
ested in the development of secondary material resources, which  creates an appropriate cluster in its structure 
with which clusters of sub-sectors of food and processing industries from the regions are working closely.  

 
Key words: Criteria for waste-free production; integrated use; production wastes; secondary raw materials.  

 
 
 
 

ПИЩЕВАЯ ПРОМЫШЛЕННОСТЬ 
 

 

КОМПЛЕКСНАЯ ПЕРЕРАБОТКА РАСТИТЕЛЬНОГО СЫРЬЯ  
(ОСНОВНЫЕ ПОНЯТИЯ И ОПРЕДЕЛЕНИЯ) 

Багатурия Н. Ш., Багатурия Г. Н. 
(Научно-исследовательский институт пищевой промышленности Грузинского технического  
университета) 

 
Резюме. При переработке основного сырья в различных отраслях промышленности образуются 

твёрдые, жидкие и газообразные отходы производства, которые могут быть использованы в виде вторич-
ного сырья для получения продуктов различного назначения. На сегодняшний день не существует еди-
ного мнения о терминах и определениях в сфере вторичного сырья и отходов производства. 

На основе проведённых исследований предложены уточнённые термины и определения в области 
малоотходных и безотходных технологий пищевых производств. Высказано мнение относительно того, 
что в освоении вторичных материальных ресурсов прежде всего должно быть заинтересовано Министер-
ство сельского хозяйства, которое в свой структуре создаёт соответствующий кластер с которым тесно 
сотрудничают кластеры подотраслей пищевой и перерабатывающей промышленности регионов. 

 
Ключевые слова: вторичное сырьё; комплексное использование; критерии безотходности про-

изводства; отходы производства. 




