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A b s t r a c t 
 
This  thesis  represents  fundamental  research  of  topical  problem,  such  are  the 

evaluation of efficiency of investments in power engineering and selection of optimal 
investment portfolio.  

The necessity of carrying out of this research  is stipulated by the circumstances 
that capital assets  in the power engineering of almost every country of the world  is 
old‐fashioned,  and  provision  of    reliable  functioning  of  power  engineering  system 
becomes  more  and  more  complicated,  production  of  electrical  energy  becomes 
dearer (rises in prices). As a result, in current and forecasting period the attracting of 
additional investments in power engineering becomes necessary. To all this is added 
the  fact  that as a result of  influence of objective  factors  (ecology, expensiveness of 
energy resources assimilation etc.) the capital capacity of this branch is characterized 
by growth trend. Under these conditions, elaboration of the evaluation of efficiency 
of  investments  in power engineering and  selection of optimal  investment portfolio 
on  the  basis  of  comprehensive  scientific  research  becomes  a  subject  of  great 
importance. The necessity of scientifically solution of assigned problem  is stipulated 
by the fact, that the current methods of the evaluation of efficiency of  investments 
and  selection of optimal  investment portfolio are  characterized by  serious defects. 
Selection of relatively cheap projects implemented in practice is significant defect of 
the  current  system  of  evaluation  of  investment  projects  efficiency.  Evaluation  of 
efficiency basically occurs according  to parameter of  investment  resources use and 
not  by  evaluation  of  efficiency  of  invested  object  functioning  in  the  forecasting 
period.   That’s why the solution of problems assigned  in the project is based on the 
latest achievement of economic and mathematical sciences. At the initial stage of the 
research  scientific  works  of  world  famous  scientists  devoted  to  the  problem  of 
evaluation of efficiency of investments in power engineering and selection of optimal 
investment  portfolio  are  analyzed.  By  taking  into  account  the  results  of  scientific 
researches  and  global  experience  in  the  investment  policy  is  elaborated 
multifactorial  criteria  of  the  evaluation  of  efficiency  of  investments  in  power 
engineering  and  selection  of  optimal  investment  portfolio,  which  have  complex 
character.    

According  to  the  specific  character  of  the  structure  of  power  engineering 
system’s  structure  and  its  functioning  and  by  selected  criteria  in  the  form  of 
economic‐mathematical  model  are  established  multifactorial  generalized  integral 
indices  of  the  evaluation  of  efficiency  of  investments.  Time,  inflation,  electricity 
tariffs,  the  value  of  fund  creation  coefficient,  exchange  rate  of  national  currency, 
volumes of electrical energy sales,  interest rate and other parameters are accepted 
as  the  factors.  By  means  of  offered  model  of  the  evaluation  of  efficiency  of 
investments  for  mid‐term  period  are  executed  the  forecasting  of  variability  of 
efficiency  indices  (algorithms)  and  is objectively  evaluated  the  ratio between used 
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investment  resources  and  efficiency  of  invested  objects  functioning,  that  will 
guarantee the interests both of investor and investments consumer.  

Multifactorial mathematical model of mid‐term  forecasting of  electrical  energy 
balance established by  the hybrid method of  fuzzy  logic and neuron networks will 
create a basis for selection of optimal investment portfolio in power engineering. By 
comparative  analysis  of  forecasting  parameters  determined  by  this  model  are 
established mid‐term  forecasting values of electrical energy  local production deficit 
in  the  balance.  Accordingly,  as  one  of  the  basic  requirement  will  be  established 
maximal  satisfaction  of  requirements  for  electrical  energy  produced  by  local 
renewable energy resources in autumn‐winter period.  According to strategic plan of 
assimilation  of  potential  of  renewable  resources  existing  in  the  country  are 
established  the  list  of  investment  project  that  should  be  executed.  From  these 
projects there is selected such investment portfolio, in which expenses and risks will 
be minimal.    Since  investment  projects  in  the  power  engineering  to  some  extent 
involve uncertainty, in selection of optimal investment portfolio is used the theory of 
fuzzy sets. Transformation of input parameters occur in the form of fuzzy figures. The 
system of  fuzzy equations describing  the multifactorial model of  the evaluation of 
efficiency of investments  are created.  

The evaluation of efficiency of investment projects occur according to more than 
10  factors, and among  those  factors are  technical‐economic, ecological  risks, social 
effect  etc.  For  implementation  of  developed model  corresponding  algorithm  and 
computer program is elaborated.   

As a result of carried out researches are received economic‐mathematical models 
of the evaluation of efficiency of  investments  in power engineering and selection of 
optimal  investment  portfolio,  united  methodology  for  solution  of  enumerated 
problems  are  established  and  corresponding  computer  program  is  elaborated. On 
the basis of  initial  information  received by analysis of statistical data of  the  last 10 
years  of  functioning  of  Georgian  power  engineering,  according  to  offered 
methodology  are  determined  forecasting  parameters  of  indices  of  efficiency  of 
investments in national power engineering. For mid‐term period are determined the 
list of investment projects entering into optimal investment portfolio and elaborated 
the program implementation distributed in time  
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naSromis zogadi daxasiaTeba 

 
Sesavali. Sesaval nawilSi aRwerilia disertaciaSi 

dasmuli problemis aqtualoba, mecnieruli siaxle, mizani da 

praqtikuli mniSvneloba. masSi mokled da konkretulad aris 

dasmuli is problema, romlis gadawyvetasac eZRvneba 

sadisertacio naSromi. ganxilulia dasmuli problemis 

gadawyvetis arsebuli meTodenis ganviTarebis done da maTi 

naklovanebebi. sadisertacio naSromSi investiciebis 

efeqtianobis Sefasebis da optimaluri sainvesticio portfelis 

SerCevis konkretuli amocanebi gadaWrilia eleqtroenergetikis 

magaliTze, rac ganpirobebulia imiT, rom eleqtroenergetika 

warmoadgens energetikis erTaderT dargs, sadac ukanasknel 

wlebSi adgili hqonda mniSvnelovan investiciebs da romelic 

adgilobrivi resusrebiT uzrunvelyofs qveynis 

eleqtromomaragebas. 

Temis aqtualoba. cnobilia, rom energetika qveynis 

ekonomikis dargTa Soris maRali kapitaltevadobiT xasiaTdeba. 

energetikis gamarTuli muSaobis unaris SenarCunebis da 

makroekonomikuri garemos moTxovnebis Sesabamisad misi efeqtiani 

funqcionirebis uzrunvelsayofad igi moiTxovs intensiur da 

uwyvet dafinansebas. aRniSnuli problemis gadawyvetis 

aqtualobas mniSvnelovnad zrdis is garemoeba, rom msoflios 

TiTqmis yvela qveyanaSi energetikuli dargi saWiroebs 

ganaxlebas da warmoebaSi axali teqnologiebis danergvas. 

araganaxlebadi energoresusrebis maragebis klebis da 

intensiuri gaZvirebis gamo aucilebelia didi kapitaltevadi 

ganaxlebadi energoresusrebiT eleqtroenergiis warmoebis 

upiratesi ganviTareba. aRniSnuli dRis wesrigSi ayenebs 

eleqtroenergetikaSi didi moculobis investiciebis mozidvas. 

amas emateba isic, rom mosalodneli msoflio energetikuli 

krizisis uaryofiTi zegavlenis Semcirebis erT-erT efeqtur 

saSualebas mimdinare da samomavlo periodSi adgilobrivi 



6 
 

ganaxlebadi energoresusrebiT  eleqtroenergiis warmoebis zrda 

warmoadgens. aseT pirobebSi eleqtroenergetikaSi investiciebis 

efeqtianobis Sefaseba da optimaluri sainvesticio portfelis 

SerCeva maTze moqmedi faqtorebis gaTvaliswinebiT 

gansakuTrebul aqtualobas iZens. iqedan gamomdinare, rom 

saqarTvelo mdidaria ganaxlebadi energoresusrebiT dasmuli 

problemis Tanamedrove moTxovnebis doneze gadaWras Cveni 

qveynisaTvis sasicocxlo mniSvneloba eniWeba. rac mTavaria 

eleqtroenergetikaSi investiciebis efeqtianobis Sefasebis da 

optimaluri sainvesticio porTfelebis SerCevis erTiani 

meTodika Tanamedrove ekonomikur-maTematikuri mecnierebis 

miRwevebis gamoyenebiT da investiciebis efeqtianobaze moqmedi 

faqtorebis gaTvaliswinebiT rogorc mimdinare, ise saprognozo 

periodebisaTvis, dRemde saerTod ar aris damuSavebuli.  

kvlevis miznebi da amocanebi. kvlevis mizania investiciebis 

ekonomikuri efeqtianobis Sefasebis Teoriuli aspeqtebis da 

msoflio praqtikuli gamocdilebis analizis safuZvelze 

saqarTvelos eleqtroenergetikaSi ganxorcielebuli 

investiciebis ekonomikuri efeqtianobis Sefasebis 

mravalfaqtoriani maTematikuri modelebis damuSaveba dargis 

specifikis gaTvaliswineiT. SemuSavebuli modelebis safuZvelze 

ukanasknel wlebSi saqarTvelos eleqtroenergetikaSi 

ganxorcielebuli investiciebis ekonomikuri efeqtianobis 

Sefaseba. gamovlenili naklovanebebis Rrma mecnieruli analizis 

safuZvelze, saSualovadian periodSi saqarTvelos 

eleqtroenergetikuli usafrTxoebis uzrunvelyofis mizniT, 

optimaluri sainvesticio proTfelis SerCeva, adgilobrivi 

ganaxlebadi energoresursebis ukeT aTvisebis Sedegad.  

sainvesticio proeqtebis efeqtianobis Sefasebis msoflio 

gamocdilebis analizisa da saqarTvelos energetikuli dargis 

ganviTarebis Taviseburebebis gaTvaliswinebiT dasaxuli miznebis 

misaRwevad naSromSi dasmulia Semdegi amocanebi: 
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- energetikaSi investiciebis efeqtianobis Sefasebis 

meTodebis msoflio gamocdilebis analizi da Sefaseba; 

- energetikaSi investiciebis ekonomikuri efeqtianobis 

SefasebaSi saqarTveloSi gamoyenebuli meTodebis 

kritikuli analizi, axali meTodologiis Seqmnis 

aucileblobis dasabuTeba; 

- saqarTveloSi arsebuli realobis gaTvaliswinebiT, 

saqarTvelos energetikaSi investiciebis efeqtianobis 

Sefasebis maCveneblebis dadgena; 

- saqarTvelos eleqtroenergetikaSi ganxorcielebuli 

investiciebis Sesaxeb, statistikuri maCveneblebis 

safuZvelze, sawyisi informaciis moZieba da damuSaveba; 

- saqarTvelos eleqtroenergetikaSi ganxorcielebuli 

investiciebis efeqtianobis Sefaseba. miRebuli Sedegebis 

dadebiTi da uaryofiTi mxareebis gamovlena; 

- saqarTvelos eleqtroenergiaze moTxovnilebisa da 

adgilobrivi warmoebis moculobis prognozirebis 

safuZvelze, saSualovadian periodSi, 

eleqtroenergetikul balansSi eleqtroenergiis 

deficitis prognozuli sididis gansazRvra. 

- uaxlesi eonomikur-maTematikuri miRwevebis gamoyenebiT 

eleqtroenergetikaSi sainvesticio proeqtebis 

efeqtianobis sareitingo Sefasebis kriteriumebis dadgena 

da optimaluri sainvesticio porTfelebis SerCevis 

meTodikis damuSaveba;  

- Catarebuli kvlevebis safuZvelze gansazRvruli 

eleqtroenergiis saprognozo  deficitis dafarvisaTvis 

optimaluri sainvesticio porTfelis SemuSaveba. 

mecnieruli siaxle. kvlevis mecnieruli siaxle mdgomareobs 

imaSi, rom energetikaSi investiciebis efeqtianobis Sefasebis da 

optimaluri sainvesticio portfelebis SerCevis sakiTxebi 

axleburadaa dasmuli. igi efuZvneba maTematikuri da ekonomikuri 

mecnierebis uaxles miRwevebs. investiciebis ekonomikuri 

efeqtianobis Sefaseba  ganxorcielebulia mecnierulad 

dasabuTebuli ganzogadebuli mravalfaqtoriani kriteriumis 

mxedviT. mTavar principad miCneulia problemisadmi kompleqsuri 

midgoma, romelic iTvaliswinebs sainvesticio resursebis da 

investirebuli obieqtis prognozul periodSi funqcionirebis 

efeqtianobis erTian Sefasebas.  
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vinaidan optimaluri sainvesticio portfelebis SerCeva 

atarebs nawilbriv ganusazRvrelobas, am amocanis gadasaWrelad 

gamoyenebulia  aramkafio logikis meTodi. miRebuli Sedegebis 

mixedviT, energetikis struqturis, misi funqcionirebis 

specifikis da am dargSi investiciebis ganxorcielebis 

aucileblobidan gamomdinare, SemuSavebulia 

eleqtroenergetikaSi investiciebis efeqtianobis Sefasebis da 

optimaluri sainvesticio portflebis SerCevis 

mravalfaqtoriani ekonomikur-maTematikuri modeli da am 

problemis gadawyvetis mecnierulad dasabuTebuli meTodika. 

damuSavebulia Sesabamisi kompiuteruli programa.  

naSromis praqtikuli mniSvneloba. sadisertacio naSromSi 

ganxorcielebuli kvlevis Sedegebi xels Seuwyobs saqarTvelos 

energetikaSi investiciebis gamoyenebis efeqtianobis Tematikaze 

mecnieruli kvlevebis gaRrmavebas. naSromSi ganxorcielebuli 

kvlevis Sedegebi SesaZlebelia gamoyenebul iqnas, saqarTvelos 

ekonomikisa da mdgradi ganviTarebis saministrsos, saqarTvelos 

energetikisa da bunebrivi resusrebis saministros, 

energosawarmoebis, msgavsi profilis saswavlo-kvleviTi 

dawesebulebebis, investorebisa da investiciebis momxmareblebis, 

rogorc viwro dargobriv, aseve ekonomikis farTo sferoSi 

sainvesticio procesis warmarTvis sisworis daxasiaTebisa da 

arsebuli mdgomareobis SefasebisaTvis.  

kvlevis Sedegad miRebuli rekomendaciebis praqtikuli 

danergva saqarTvelosa energetikaSi xels Seuwyobs 

investiciebis ekonomikur efeqtianobis amaRlebas. amiT ki 

SesaZlebeli iqneba eleqtroenergetikaSi Tavidan aviciloT 

zedmeti sainvesticio xarjebi, avamaRloT investiciebis 

efeqtianoba da Sesabamisad saqarTveloSi warmoebuli 

eleqtroenergiis konkurentunarianoba, rac Tavis  mxriv waadgeba 

qveynis makroekonomikur stabilurobas, Seamcirebs msoflio 

energetikul resusrebze damokidebulebasa da ekonomikuri 
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krizisebis gavlenis dones, daaCqarebs socialur-ekonomikur 

ganviTarebas. 

 naSromis moculoba da struqtura. sadisertacio naSromi 

moicavs 157 gverds. igi Sedgeba Sesavlis, literaturis 

mimoxilvis, Sedegebis gansjisa da daskvniTi nawilisagan. 

Sedegebis gansja Tavis mxriv Sedgeba 3 Tavisa da 9 

paragrafisagan. naSromSi CarTulia 21 cxrili, 38 naxazi, naSroms 

Tan erTvis gamoyenebuli literaturis nusxa. 

 

I literaturuli mimoxilva 

 

literaturul mimoxilvaSi mocemulia sadisertacio 

naSromSi dasmuli problemis mecnieruli damuSavebis done, 

masTan dakavSirebuli literaturis zogadi mimoxilva, 

problemis gadaWris Tanamedrove midgomebis gamoyenebis 

dadebiTi da uaryofiTi mxareebi. pasuxgacemulia kiTxvebze imis 

Taobaze, Tu: saidan momdinareobs naSromSi dasmuli problema, 

msoflios masStabiT ra alternatiuli meTodebia SemuSavebuli 

mis gadasaWrelad.  

 

II Sedegebi da maTi gansja 

 

Sedegebi da maTi gansja asaxavs sadisertacio gamokvlevis 

aqtualobas. igi kvlevis ZiriTadi miznebidan da amocanebidan 

gamomdinare, warmodgenilia sam Tavad.  

pirvel TavSi – “eleqtroenergetikaSi investiciebis 

efeqtianobis Sefasebis ekonomikur-maTematikuri modelis 

(algoriTmis) SemuSaveba” – literaturul mimoxilvaSi 

ganxiluli investiciebis efeqtianobis Sefasebis Tanamedrove 

meTodebis analizidan gamomdinare Sesrulebulia energetikaSi 

sainvesticio proeqtebis ekonomikuri efeqtianobis SefasebaSi 

arsebuli problemebis detalizacia. dasabuTebulia axali 

meTodologiis Seqmnis aucilebloba. msoflioSi cnobili 

mecnierebis da ekonomistebis mosazrebidan gamomdinare, 

arastabiluri-ganviTarebadi ekonomikis mqone qveynebisaTvis 
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aramizanSewonilia dasavleTis ganviTarebul qveynebSi amJamad 

moqmedi da gaeros mier rekomendirebuli investiciebis 

ekonomikuri efeqtianobis Sefasebis diskontirebuli meTodebis 

gamoyeneba.  

saSualovadian perspeqtivaSi aRniSnuli maCveneblebis 

gamoyeneba sainvesticio proeqtebis ekonomikuri efeqtianobis 

Sefasebisas saqarTvelos energetikaSi SeuZlebelia da 

dakavSirebulia did cdomilebebTan Semdegi mizezebis gamo: 

• SeuZlebelia fuladi nakadebis  Sejameba prognozul 

fasebSi 10-15 wlis intervaliT; 

• ganuviTarebelia finansuri sistema; 

• ganusazRvrelobis sakmaod maRali donis gamo 

garTulebebia riskebis Sefaseba; 

• Camouyalibebelia riskebis marTvis sistema; 

• maRali inflaciis, sabanko ganakveTebisa da savaluto 

kursis arastabilurobis gamo sakmaod maRalia (rig 

SemTxvevebSi dausabuTeblad) Semosavlis norma; 

• ar arsebobs erTiani saxelmwifo politika 

saqarTvelos pirobebSi investiciebis ekonomikuri 

efeqtianobis Sefasebis meTodologiis Camoyalibebis 

kuTxiT, ise rogorc es miRebulia mraval qveyanaSi. 

• ganviTarebuli qveynebisgan gansxvavebiT ar aris 

xelmisawvdomi iafi krediti. 

sainvesticio proeqtis optimalurobis da efeqtianobis 

srulyofili Sefaseba SesaZlebeli iqneba im SemTxvevaSi Tu 

miRweuli iqneba racionaluri Tanafardoba (Sexameba, SeTavseba) 

gamoyenebul da daxarjul resursebs Soris. es SesaZlebelia 

mxolod resursul-danaxajebis modelze dafuZnebuli 

ekonomikuri efeqtianobis mravalfaqtoriani ganzogadebuli 

integraluri maCveneblis daxmarebiT, sadac sawarmos doneze 

sruli danaxarjebi gamosaxulia warmoebuli produqciis sruli 

RirebulebiT. aRniSnuli maCvenebeli sazRvargareT sameurneo 

saqmianobaSi farTod gamoiyeneba gayidvebis rentabelobis 

saxelwodebiT, romelic warmoadgens wminda mogebis Sefardebas 

produqciis srul RirebulebasTan anu gasayid fasTan.  
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П࢏

З࢏ାܑۯାП࢏
                                  ( 1.1) 

energetikaSi investiciebis efeqtianobis Sefasebis 

srulyofili da kompleqsuri xasiaTis miniWebis mizniT 

aucilebelia  efeqtianobis ganzogadebul integralur 

maCvenebelSi energetikaSi investiciebis efeqtianobaze moqmedi 

yvela faqtoris gaTvaliswineba, rogoicaa: inflacia, erovnuli 

valutis kursis cvalbadoba, dagrovebis norma, tarifebi, 

fondamogebis koeficienti da drois gavlena, ris Sedegadac 

miRebulia investiciebis efeqtianobis Sefasebis ganzogadebuli 

integraluri maCveneblis mravalfaqtoriani maTematikuri 

modeli. igi bazirebulia drois lokalur periodze  da 

dsikontirebuli maCveneblebisgan gansxvavebiT advilad 

adaptirebadia procesis dinamikuri ganviTarebis pirobebTan. am 

maCvenebliT SesaZlebelia Sefasdes, rogorc ukve 

ganxorcielebuli sainvesticio proeqti mTliani saangariSo 

periodis manZilze, aseve sainvesticio proeqtis funqcionirebis 

mimdinareoba dinamikaSi.  

aRniSnulis gaTvaliswinebiT energetikaSi investiciebis 

efeqtianobis Sefasebis ganzogadebuli integraluri maCvenebelis 

(1.1) mravalfaqtorian maTemtikur models aqvs saxe: 
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T
୲ୀTౙ

T
୲ୀTౙ

T
୲ୀTౙ

ሺ1 ൅ R୲ሻTିଵ ൉ GJ୲
          ሺ1.2ሻ 

 

efeqtianobis kriteriumad miRebulia ganzogadebuli 

integraluri maCveneblis droSi dadebiTi zrdis sidide.  aqedan 

gamomdinare, efeqturad CaTvlilia sainvesticio proeqti Tu 

daculi iqneba Semdegi piroba: 

 

ОЭt1< ОЭt2< ОЭt3< . . . < ОЭtn≥ ОЭH 

 

sadac,  

ОЭ୲ - aris efeqtianobis ganzogadebuli integraluri maCvenebeli; 

Пt – energetikuli sawarmos wliuri wminda mogeba t wels; 



12 
 

Зt - aris wliuri saoperacio xarjebi amortizaciis gareSe; 

Kt - aris investiciebis moculoba t wels; 

At  - aris wliuri saamortizacio anaricxebi; 

EH.t - aris ZiriTadi kapitalis rentabelobis sidide t wels;  

Rt – aris dagrovebis realuri wliuri ganakveTi; 

T  - investiciebis efeqtianobis Sefasebis saangariSo periodi;  
Tc  - aris investiciebis ganxorcielebis periodi.  

GJt – aris inflaciis bazisuri indeqsi.  

energetikaSi investiciebis efeqtianobis Sefasebis 

mravalfaqtoriani ganzogadebuli integraluri maCveneblis 

safuZvelze SemuSavebulia saqarTvelos eleqtroenergetikaSi 

ukve ganxorcielebuli investiciebis efeqtianobis Sefasebis ori 

da axali energetikuli sawarmoebis mSeneblobaSi Cadebuli 

investiciebis ori maTematikuri modeli, romlebic 

gaerTianebuli saxiT naCvenebia cxrilSi #1.2. 

 

investiciebis efeqtianobis Sefasebis mravalfaqtoriani  
maTematikuri modelebi.             cxrili 1.2. 

saqarTvelos eleqtroenergetikaSi investiciebis efeqtianobis 
Sefasebis ganzogadebuli integraluri maCveneblis mravalfaqtoriani 

maTematikuri modelebi 
1. efeqtianobis ganzogadebuli maCvenebeli 

П
З ൅ ۯ ൅ П 

2. investiciebis efeqtianobis Sefasebis zogadi maTematikuri modeli 

∑ ሺП୲ ൅ A୲ሻሺ1 ൅ R୲ሻTିଵGJ୲ െ ∑ ሾK୲ሺ1 ൅ R୲ሻTౙିሺ୲ିଵሻሿ ൉ GJ୲
Tౙ
୲ୀ୭

T
୲ୀTౙ

∑ З୲ ൉ GJ୲ ൅ ∑ A୲ሺ1 ൅ R୲ሻTିଵGJ୲ ൅ ∑ EH.୲K୲
T
୲ୀTౙ

T
୲ୀTౙ

T
୲ୀTౙ

ሺ1 ൅ R୲ሻTିଵ ൉ GJ୲
 

3. reabilitaciaze ganxorcielebuli investiciebis efeqtianobis Sefasebis 
maTematikuri modeli 

 ∑ ሾW୲Y୲ ൅ ΔP୲ െ З୲ ൅ ሺK୲
′ ൅ ΔK୲ሻαHሿ ቀ1 ൅ N୲ െ I୲

1 ൅ I୲
ቁ GJ୲

Tିଵ
െ ∑ K୲

Tౙ
୲ୀ୭ ቀ1 ൅ N୲ െ I୲

1 ൅ I୲
ቁ

Tౙିሺ୲ିଵሻ
൉ J୲

T
୲ୀ଴

∑ З୲ ൉ J୲ ൅ ∑ ሺK୲
′ ൅ ΔK୲ሻαH ቀ1 ൅ N୲ െ I୲

1 ൅ I୲
ቁ

Tିଵ
൉ GJ୲ ൅ EH.୲ ൉ ሺ∑ K୲ െ ∑ K୲ିଵ

T
୲ୀTౙ

൉ EH.୲ିଵሻ ቀ1 ൅ N୲ െ I୲
1 ൅ I୲

ቁ
Tିଵ

T
୲ୀTౙ

T
୲ୀ଴

T
୲ୀ଴ ൉ GJ୲

 

4. axlis mSeneblobaSi Cadebuli investiciebis efeqtianobis Sefasebis 
maTematikuri modeli 

 ∑ ሾW୲Y୲ ൅ ΔP୲ െ З୲ ൅ K′୲αHሿ ቀ1 ൅ N୲ െ I୲
1 ൅ I୲

ቁ GJ୲

Tିଵ
െ ∑ K୲

Tౙ
୲ୀ୭ ቀ1 ൅ N୲ െ I୲

1 ൅ I୲
ቁ

Tౙିሺ୲ିଵሻ
൉ GJ୲

T
୲ୀTౙ

∑ З୲ ൉ J୲ ൅ ∑ K୲
′ αH ቀ1 ൅ N୲ െ I୲

1 ൅ I୲
ቁ

Tିଵ
൉ GJ୲ ൅ EH.୲ ൉ ሺ∑ K୲ െ ∑ K୲ିଵ

T
୲ୀTౙ

൉ EH.୲ିଵሻ ቀ1 ൅ N୲ െ I୲
1 ൅ I୲

ቁ
Tିଵ

T
୲ୀTౙ

T
୲ୀTౙ

T
୲ୀTౙ

൉ GJ୲

 

5. erovnul valutaSi, ganxorcielebuli kerZo investiciebis efeqtianobis 
Sefasebis maTematikuri modeli; 

 ∑ ሾW୲Y୲ ൅ ΔP୲ െ З୲ ൅ KԢ୲αHሿ ቀ1 ൅ N୲ െ I୲
1 ൅ I୲

ቁ GJ୲

Tିଵ
െ ∑ K୲

Tౙ
୲ୀ୭ ቀ1 ൅ N୲ െ I୲

1 ൅ I୲
ቁ

Tౙିሺ୲ିଵሻ
൉ GJ୲

T
୲ୀTౙ

∑ З୲ ൉ J୲ ൅ ∑ K୲
ᇱαH ቀ1 ൅ N୲ െ I୲

1 ൅ I୲
ቁ

Tିଵ
൉ GJ୲ ൅ EH.୲ ൉ ሺ∑ K୲ െ ∑ K୲ିଵ

T
୲ୀTౙ

൉ EH.୲ିଵሻ ቀ1 ൅ N୲ െ I୲
1 ൅ I୲

ቁ
Tିଵ

T
୲ୀTౙ

T
୲ୀTౙ

T
୲ୀTౙ

൉ GJ୲

 

6. ucxour valutaSi, ganxorcielebuli kerZo investiciebis efeqtianobis 
Sefasebis maTematikuri modeli: 

∑ େFూ.౪ ୶ ሺIB.K.౪ൈZబൈIS.౪ሻషభT
౪సTౙ  

∑ З౪൉J౪ା∑ K౪
ᇲ஑H൬ଵାN౪షI౪

భశI౪
൰

Tషభ
൉J౪ାEH.౪൉ሺ∑ K౪ି∑ K౪షభ

T
౪సTౙ ൉EH.౪షభሻ൬ଵାN౪షI౪

భశI౪
൰

Tషభ
T
౪సTౙ

T
౪సTౙ

T
౪సTౙ ൉J౪
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meore TavSi – “saqarTvelos eleqtroenergetikaSi 

ganxorcielebuli investiciebis efeqtianobis Sefaseba” - 

gaanalizebulia saqarTvelos eleqtroenergetikul seqtoriSi 

arsebuli mdgomareoba sainvesticio procesisa da dargSi 

mimdinare sareabilitacio procesebis kuTxiT. mimoxilulia 

saqarTvelos TiTqmis yvela eleqtrosadgurSi, aseve 

saqarTvelos saxelmwifo eleqtrosistemaSi ganxorcielebuli 

sareabilitacio da saremonto samuSaoebis Sedegebi. Sefasebulia 

dargSi ganxorcielebuli istituciuri, satarifo da 

sakanonmdeblo reformebi.  aRniSnuli RonisZiebebi  Sefasebulia 

im kuTxiT, Tu ra gavlena hqonda am procesebs saqarTvelos 

eleqtroenergetikuli usafrTxoebis, ekonomikur-finansuri 

mdgomareobis gaumjobesebisa da dargis saeqsporto potencialis 

gazrdis kuTxiT. 

 saqarTvelos eleqtroenergetikaSi ganxorcielebuli 

investiciebis efeqtianobis saSualovadian periodSi 

SefasebisaTvis 2002-2010 wlebis statistikuli monacemebis 

aproqsimaciis safuZvelze gansazRvrulia mravalfaqtoriani 

ganzogadebuli integraluri maCvenebliT gaTvaliswinebuli 

faqtorebis saprognozo parametrebis cvalebadobis amsaxveli 

maTematikuri modelebi.  

miRebuli gantolebebis safuZvelze gansazRvrulia 

inflaciis, bankebis sadepozito ganakveTebisa da aSS dolarTan 

mimarTebaSi laris gacvliTi kursis saSualovadiani saprognozo 

parametrebi. angariSis Sedegebi asaxulia naxaz #2.1-ze. 
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gamoirkva, rom engurhesis reabilitaciaze 

ganxorcielebuli investiciebis komerciuli efeqtianoba 

izrdeba dabali tempiT. Cadebuli investiciebis gamosyidvis 

vadam SeiZleba ramdenime aTeul wels gadaaWarbos. es faqti 

gamowveulia, imiT rom 2010 wlamde mowesrigebuli ar iyo 

aRricxvis sakiTxi, gamomuSavebuli eleqtroenergiis mesamedi 

usasyidlod gaedineboda afxazeTSi. amas emateba isic, rom 

engurhesi warmoadgens saxelmwifo sakuTrebaSi myof umsxviles 

generaciis wyaros, romelis eleqtroenergiis warmoebis tarifze 

mniSvnelovnad aris damokidebuli eleqtroenergiis generaciis 

wliuri saSualo Sewonili tarifis sidide. 

Tumca, aqve unda aRiniSnos, isic rom regionSi udides 

hidroeleqtrosadguris reabilitacias uwinaresad  hqonda 

teqnikuri, socialuri da ekologiuri efeqti. 

Sefasebulia 2005-2006 wlebSi Tbilsresis me-3 da me-4 

energoblokebis reabilitaciaze ganxorcielebuli saxelmwifo 

investiciebis efeqtianoba. Tbilsresis ganvlili 2005-2009 wlebis 

teqnikur-ekonomikur informaciis damuSavebisa da efeqtianobis 

Sefasebis mravalfaqtorian algoriTmSi Semsvleli informaciis 

saxiT Setanis Sedegad investiciebis efeqtianobis Sefasebis 

ganzogadebul integralur maCvenebels wlebis mixedviT 

dinamikaSi aqvs saxe (nax. 2.3).  

 

 
nax. 2.3 TbilsresSi ganxorcielebuli investiciebis efeqtianobis 

ganzogadebuli integraluri maCvenebelis 2003-2009 wlebis dinamika 
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Tbilsresis me-3 da me-4 energoblokebis reabilitaciaze  

ganxorcielebuli saxelmwifo investiciebis Sedegad sawarmos 

funqcionirebis komerciuli efeqtianoba dabalia, Tumca 

zemoaRniSnul investiciebs hqonda, rogorc teqnikuri, aseve 

adgilobrivi socialuri efeqti. 

saqarTvelSi uaxlesi eleqtrosadguris – gardabnis 

airturbinis mSeneblobaze ganxorcielebuli ucxouri 

investiciis ekonomikuri efeqtianobis SefasebisaTvis 

gamoyenebulia ucxouri valutaSi ganxorcielebuli 

investiciebis efeqtianobis Sefasebis ganzogadebuli 

integraluri maCveneblis mravalfaqtroriani algoriTmi.  

ამ ეტაპზე ელექტროსადგურის ნომინალური სიმძლავრე 110 

მეგავატია, თუმცა გარდაბნის აირტურბინული ელექტროსადგური 

წარმოადგენს კომბინირებული ციკლით მომუშავე ორთქლაირული 

ელექტროსადგურის აირტურბინულ ზედნაშენს, ამიტომ მისი 

გამომუშავება ახალი ინვესტიციის შემთხვევაში შეიძლება კიდევ 

გაიზარდოს. ukve განხოცრიელებული ინვესტიციის  საერთო 

ღირებულება 55 000 000 aSS. დოლარია. saqvabis mSeneblobas 

damatebiT dasWirdeba daaxloebiT 40 mln aSS dolari. amJamad 

gardabnis airturbinuli eleqtrosadguri ZiriTadad 

warmoadgens sasistemo sarezervo wyaros da ZiriTadad 

gaCerebulia marqafSi. amasTan, saSualovadian periodSi “semekis” 

mier gansazRvrulia eleqtroenergiis warmoebisa da sarezervo 

simZlavris tarifebi. gardabnis airturbinul eleqtrosadguris 

mSeneblobaze ganxorcielebuli investiciebis efeqtianobis 

saSualovadian periodSi angariSisas daSvebulia, rom 

zemoaRniSnuli ar Seicvleba.  

airturbinis mSeneblobaze ganxorcielebuli investiciebis 

efeqtianobis gamosaTvlel algoriTmSi sawyisi ekonomikuri 

informaciis Setanis Semdeg, efeqtianobis ganzogadebuli 

integraluri maCvenebeli saSualovadiani periodisaTvis miiRebs 

naxaz #2.4-ze naCveneb saxes. 
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nax. 2.4 atd-s mSeneblobaze ganxorcielebuli investiciebis 

efeqtianobis maCveneblis saSualovadiani saprognozo monacemebi. 

  

  amJamad moqmed airturbinebze, saqvabe danadgaris 

damontaJebis SemTxvevaSi, gazis igive danaxarjis pirobebSi,  

dadgmuli simZlavris mateba miiRweva atd-is mier haerSi 

gamotyorcnili namwvi airebis saqvabe danadgarSi maRali 

temperaturuli orTqlis miRebiT.  dadgmuli simZlavre izrdeba 

40 mvt-iT gazis igive danaxarjis pirobebSi. Sesabamisad izrdeba 

blokebis mqk 37% dan 50% made. gardabani-axalcixe-TurqeTis 

maRali Zabvis gadamcemi xazis mSeneblobis damTavreba, ris 

Semdegac mizanSewonili iqneba maRali mqk-s moqne saTbobze 

momuSave Tboeleqtrosadguris bazisur reJimSi muSaoba, raTa 

mudmivad uzrunvelyofili iqnes saWiro raodenobis 

eleqtroenergiis gatareba TurqeTis mimarTulebiT. sakiTxis 

aqtualobidan gamomdinare gamokvleulia atd-is saqvabesTan 

kombinirebis ekonomikuri efeqtianoba. gaangariSebas safuZvlad 

udevs warmoebis moculobis, ZiriTadi fondebis Rirebulebisa da 

saeqspluatacio xarjebi, agreTve sainvesticio biznes-gegmis 

prognozuli monacemebi. 

atd-s saqvabesTan kombinirebis sainvesticio proeqtis 

ekonomikuri efeqtianobas mTlianobaSi aqvs naxaz #2.5-ze 

warmodgenili saxe, saidanac irkveva, rom 2012 wels 
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dadginda, rom gardabnis airturbinuli eleqtrosadguris 

mSeneblobaSi Cadebuli investiciebis maRali efeqtianoba 

ZiriTadad miRweulia semekis mier eleqtrosadgurisaTvis 

sarezervo simZlavris maRali tarifis dadgenis Sedegad. amasTan, 

moqmedi atd-s kombinirebuli cikliT muSaobis SemTxvevaSi 1 

kvt.sT energiis TviTRirebuleba mcirdeba daaxloebiT 2 TeTriT, 

bunebrivi gazis igive safasuris pirobebSi. Sesrulebuli 

kvlevis Sedegad gamoCnda, rom sadguris mSeneblobaSi Cadebuli 

investiciis maqsimaluri ekonomikuri efeqtianoba miiRweva atd-

isa da saqvabis kombinirebuli funqcionirebiT bazisur reJimSi. 

saqarTvelos eleqtrosistemis ganaxlebis procesi bolo 

wlebis manZilze intensiurad mimdinareobs. 2004 wlidan daiwyo 

gadaudebeli sareabilitacio samuSaoebi, Sesrulda 220-110 kv 

Zabvis gadacemis xazebisa da qvesagrurebis, aseve 500 kv Zabvis 

qvesadgurebis sareabilitacio samuSaoebi. saqarTvelos 

saxelmwifo eleqtrosistema amJamad axorcielebs 438 mln evros 

Rirebulebis ramodenime proeqts, maT Soris: regionaluri 

eleqtroqselis reabilitacia, eleqtromomaragebis seqtoruli 

programa, el.energiis bazris mxardamWeri proeqti, Savi zRvis 

eleqtrogadamcemi sistemis reabilitaciis programa.   

gatarebuli RonisZiebebi mimarTulia saqarTvelos 

energosistemis stabiluri, saimedo da usafrTxo muSaobis 

uzrunvelsayofad. aRniSnulidan gamomdinare gansakuTrebul 

aqtualobas iZens energosistemaSi mimdinare ganaxlebis teqnikur-

ekonomikuri efeqtianobis mecnieruli kvlevebis safuZvelze 

Sefaseba da mRebuli Sedegebidan gamomdinare warmoCenili 

problemebis gadasaWrelad aucilebeli rekomendaciebis 

SemuSaveba. 

saqarTvelos eleqtrosistemis funqcionirebis (2005-2009 w.) 

analiziT irkveva, rom mis funqcionirebis efeqtianobaze arsebiT 

gavlenas axdenen iseTi saeqspluatacio maCveneblebis 

cvalebadoba, rogoricaa sixSiris reles moqmedebTa raodenoba, 

maRali Zabvis qvesadgurebSi  ZiriTadi eleqtromowyobilobebis 
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avariuli dazianebebi, maRali Zabvis gadacemis xazebis avariuli 

amorTvebi, eleqtrosistemis nawilobrivi an sruli avariuli 

gaTiSvebis raodenoba, eleqtroenergiis danakargebi da sxva. 

eleqtrosistemis ganaxlebis efeqtianobis mTlianobaSi Sefaseba 

unda moxdes iseTi kriteriumebis safuZvelze, romelSic 

saeqspluatacio faqtorebTan erTad Tavmoyrilia sawarmos 

ekonomikur mdgomareobaze moqmedi yvela faqtori. am 

mimarTulebiT Catarebuli kvlevebis Sedegebi da arsebuli 

mdgomareobis analizi gvarwmunebs imaSi, rom saqarTvelos 

eleqtrosistemaSi mimdinare ganaxlebis teqnikur-ekonomikur 

efeqtianobas yvelaze srulyofilad asaxavs energosistemis 

saeqspluatacio maxasiaTeblebis da ekonomikuri efeqtianobis 

ganzogadebuli integraluri maCveneblis gaumjobesebis mzardi 

dinamika. Sesabamisad, teqnikur-ekonomikuri efeqtianobis 

Sefasebis saerTo kriteriumi SesaZlebelia gamovsaxoT Semdegi 

utolobaTa sistemiT: 

 

    Y11>Y12>Y13>…>Y1t → min 
Y21>Y22>Y23>…>Y2t → min 
……………………………...   (2.1) 
Yn1>Yn2>Yn3>…>Ynt  → min 
OЭ1<OЭ2< OЭ3<… OЭt → max 

  
sadac, Yt aris sistemis funqcionirebis calkeuli 

saeqspluatacio maxasiaTeblis mniSvnelobebis droSi 

cvalebadobis amsaxveli maTematikuri modeli, OЭt aris 

investiciis ekonomikuri efeqtianobis  ganzogadebuli 

integraluri maCvenebeli, n aris efeqtianobis Sefasebis 

maCveneblebis raodenoba, t  aris saangariSo periodi. imisaTvis, 

rom uzrunvelyofili iyos saqarTvelos eleqtrosistemis 

funqcionirebis teqnikur-ekonomikuri efeqtianobis amaRlebis 

dadebiTi zrdis dinamika, saWiroa efeqtianobis Sefasebis 

TiToeuli faqtorisaTvis Sesruldes (2.1) gamosaxulebaSi 

Camoyalibebuli pirobebi. 
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saqarTvelos eleqtrosistemaSi mimdinare  ganaxlebis 

teqniko-ekonomikuri efeqtianobis Sefasebis mizniT, miRebuli 

kriteriumis safuZvelze, gaanalizda sistemis funqcionirebis 

2005-2009 wlebis saeqspluatacio maxasiaTeblebis da ekonomikuri 

maCveneblebis droSi cvalebadoba. (ix. cxrili #1). 

 
eleqtrosistemis funqcionirebis teqnikur-ekonomikuri maxasiaTeblebi 
2005-2009 w-Si.         cxrili # 
# dasaxeleba/weli 2005 2006 2007 2008  2009 

Y1 sixSiris reles moqmedebis raodenoba 151 78 65 60 32 

Y2 110/220 kv. xazebis avariuli 
amorTvebis raodenoba 

213 119 127 96 73 

Y3 500-220 kv. Zabvis q/s-ebSi ZiriTadi el. 
mowyobilobebis dazianebebis 
raodenoba* 

327 204 258 179 83 

Y4 sistemis avariuli gaTiSvebis 
raodenoba (sruli da nawilobrivi). 

36 11 14 6 3 

Y5 35-500 kv. Zabvis qselebSi el.energiis 
danakargebi (%) 

3.8 2.71 1.94 1.93 1.66 

OЭ ekonomikuri efeqtianobis maCvenebeli -0.54 -0.4 -0.33 -0.37 -0.335 

* qvesadgurebSi ZiriTadi el. mowyobilobebis dazianebebiSi moiazreba Zalovani 
transformatorebis, maRali Zabvis salteebis, gamTiSebis, amomrTvelebis, denisa da 

Zabvis tranformatorebis dazianebebis raodenobebi. 

 

cxrili #1-is monacemebis safuZvelze agebulia “sse”-s 

saeqspluatacio maxasiaTeblebisa da reabilitaciis 

ganxorcielebuli ekonomikuri efeqtianobis droSi cvalebadobis 

grafikebi da 0.97-0.9 sizustiT Sesrulebulia maTi monacemebis 

aproqsimacia. aproqsimaciis maCveneblebidan gamomdinare, 

maqsimaluri damajereblobis meTodisa da kompiuteruli 

programa Excel-is gamoyenebiT, miRebulia saqarTvelos 

eleqtrosistemis saeqspluatacio maxasiaTeblebis 2005-2009 

wlebSi cvalebadobis kanonzomierebebis amsaxveli gantolebebi:  

 

Y1t=187.04e-0.337t 

Y2t=7.833t3+77.857t2-259.31t+399.6 

Y3t=17.75t4-85.23t3+411.3t2-816.2t+800   (2.2) 

Y4t=53.248e-0.558t 

Y5t=3.7707t-0.517 

  OЭt=0.0117t3-0.1286t2+0.4598t-0.886 
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 (2.2) gamosaxulebis mixedviT Sesrulebuli Sesabamisi 

gamoTvlebis analizi gviCvenebs, rom saqarTvelos 

energosistemaSi mimdinare ganaxlebis Sedegad garkveulwilad 

amaRlda sistemis mdgradoba. saxezea saxelmwifo 

eleqtrosistemis ganaxlebis teqnikuri efeqti. Tu saqarTvelos 

eleqtrosistemis funqcionirebis efeqtianobas ganvixilavT sami 

blokis sistemis mixedviT, maSin eleqtrosistema SeiZleba 

CaiTvalos Sedegian kompaniad, Tumca jerjerobiT ar aris 

miRweuli reabilitaciaze ganxorcielebuli investiciebis 

ekonomikuri efeqtianoba da sawarmos finansuri mdgradoba. 

miuxedavad imisa, rom eleqtrosistemaSi ganxorcielebulma 

investiciebis ekonomikurma efeqtianobam garkveuli zrdis 

dinamika aCvena, igi mainc dabalia. am problemis gadasawyvetad 

qmediTi nabijebi unda gadaidgas saeqspluatacio da 

mmarTvelobiTi xarjebis Semsamcireblad.  

Catarebuli kvlevebis Sedegebis da saqarTvelos 

prognozuli eleqtroenergetikuli balansis [32] SedarebiTi 

analizi gviCvenebs, rom saqarTvelos eleqtroenergetikaSi 

ZiriTadi sareabilitacio samuSaoebis dasrulebis Sedegad 

eleqtroenergiis warmoebis zrdam gasul wels SesaZleblobis 

maqsimums - 10 mlrd kvt.sT-s miaRwia, riTac sareabilitacio 

samuSaoebis Sedegad eleqtroenergiis warmoebis matebis resursi 

qveyanaSi srulad amoiwura. maSin rodesac eleqtroenergiaze 

moTxovna yovelwliurad stabilurad izrdeba. aqedan 

gamomdinare, saSualovadian periodSi saqarTveloSi 

eleqtroenergiis moTxovnis adgilobrivi energoresursebiT 

dakmayofilebis perspeqtiuli amocanis gadawyvetisaTvis dRis 

wesrigSi dgeba ganaxlebadi energoresursebis aTvisebis 

farTomasStabiani sainvesticio procesebis warmarTva. am 

procesis Tanamedrove moTxovnebis doneze ganxorcielebis 

uzrunvelsayofad aucilebeli xdeba Rrma mecnieruli kvlevis 

safuZvelze   prognozuli (2011-2020 w.w.) optimaluri 

sainvesticio portfelis SemuSaveba. 
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mesame TavSi – saqarTvelos eleqtroenergetikaSi 

optimaluri sainvesticio portfelis SerCevis ekonomikur-

maTematikuri modelis (algoriTmis) SemuSaveba - 

eleqtroenergetikaSi optimaluri sainveticio portfelis 

SerCevas safuZvlad daedo statistikuri angariSgebis analizis 

mixedviT formirebuli eleqtroenergetikuli balansis 

saSualovadiani prognozirebis mravalfaqtoriani maTematikuri 

modeli. am modeliT gansazRvruli saprognozo parametrebis 

SedarebiTi analiziT dadginda balansSi eleqtroenergiis 

adgilobrivi warmoebis deficitis saSualovadiani prognozuli 

sidideebi. Sesabamisad, optimaluri portfelis SerCevis erT-erT 

kriterialur moTxovnad Camoyalibebulia Semodgoma-zamTris 

periodSi adgilobrivi ganaxlebadi energoresusrebiT 

warmoebuli eeqtroenergiaze moTxovnis maqsimaluri 

dakmayofileba. qveyanaSi arsebuli ganaxlebadi resursebis 

potencialis aTvisebis strategiuli gegmis Sesabamisad 

dadgenilia gansaxorcielebeli sainvesticio proeqtebis 

Semadgenloba. am proeqtebidan SeirCa is sainvesticio portfeli, 

romelSic minimaluri iqneba danaxarjebi da riskebi. vinaidan 

eletroenergetikaSi sainvesticio proeqtebi garkveulwilad 

ganusazRvrelobis matarebelia, optimaluri sainvesticio 

portfelebis SerCevaSi gamoyenebulia aramkafio simravleTa 

Teoria. Semavali parametrebis gardaqmna xdeba aramkafio 

ricxvebis formaSi. agebulia sainvesticio proeqtebis 

efeqtianobis Sefasebis mravalfaqtoriani modelis aRmweri 

aramkafio gantolebaTa sistema. 

eleqtroenergiis moTxovnis prognozirebaze moqmedi 

faqtorebis korelaciuri matricis analizis safuZvelze 

saqarTveloSi eleqtroenergiaze moTxovnis prognozirebis 

mravalfaqtoriani maTematikuri modeli gamoisaxeba Semdegi 

gantolebiT: 

 
  25,839,04,006,30,01-12,15-0,020,317-1,262 7654321 ++−−+= txxxxxxxy     (3.1) 
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sadac, 

)(iy  – moxmarebuli eleqtroenergiis raodenobaa (mlrd. kvt.sT). 
)(

1
ix  –mosaxleobis raodenobaa (mln. kaci) i ‐ weliwads 
)(

2
ix ‐ saqarTveloSi saSualo wliuri temperaturaa ( 0C ) i ‐ weliwads 
)(

3
ix ‐ realuri mTliani Sida produqtis zrdis tempia i ‐ weliwads 
)(

4
ix ‐  saqarTveloSi eleqtroenergiis saSualo samomxmareblo 

tarifi (lari. kvt.sT) i ‐ weliwads 
)(

5
ix ‐  SeSis moxmareba (aTasi. tona navTobis eqvivalenti) i  ‐ 

weliwads 
)(

6
ix ‐  sayofacxovrebo-komunalur seqtorSi momxmarebuli bunebrivi 

airis raodenoba (mlrd. kuburi metri) i – weliwads 
)(

7
ix ‐  raime ekonomikuri movlenis aRsaweri fiqtiuri cvladia 

(icvleba 0 an 1) i – weliwads. t – drois nomeria 
b ‐  sabaziso  wels moxmarebuli (danakargebis CaTvliT) 
eleqtroenergiaa. i = 1,…,n weli 

saqarTveloSi arsebuli hidroeleqtrosadgurebis mier 

eleqtroenergiis warmoebis saSualovadiani prognozirebis 

mravalfaqtorian maTematikur modelels reabilitaciis efeqtis 

gaTvaliswinebiT aqvs saxe: 

 

xi1=0.951309x
i
3+0.00534636x

i
4+5.81813    (3.2) 

 

sadac, xi1  aris hesebis warmoeba i  wels, xi3  aris fiqtiuri 

cvladi i wels, xi4 aris dro.  

saqarTveloSi eleqtroenergiis moTxovnisa da warmoebis 

saprognozo monacemebis SedarebiTi analizis mixedviT 

Catarebuli Sesabamisi angariSebis safuZvelze miRebulia 

eleqtroenergiis wliuri deficitis saSualovadiani 

prognozuli sididis dinamika sxvadasxva hidrologiisa da 

eleqtroenergiaze moTxovnis pirobebSi. aproqsimaciis Sedegad 

gansazRvrulia am deficitis saprognozo mniSvnelobebis 

cvalebadobis kanonzomierebis amsaxveli maTematikuri modelebi 

saSualovadiani periodisaTvis, sizustiT R2=0.85-0.98. 

eleqtroenergiis deficitis saSualovadian prognozs aqvs 

stabilurad mzardi saxe. misi dakmayofileba SesaZlebelia 
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importirebuli an Tbosadgurebis mier warmoebuli Zviri 

eleqtroenergiiT. 

 saSualovadian periodSi saqarTvelos eleqtroenergiis 

moxmarebis deficitis prognozi sabaziso moTxovnisa da 

sxvadasxva hidrologiis pirobebSi mocemulia nax. 3.1-ze. 

 

 
nax. 3.1. saqarTvelos eleqtroenergiis deficitis 2011-2020 wlebis 

prognozi sabaziso moTxovnis pirobebSi.  

  

eleqtroenergiis deficitis saprognozo periodSi 

dakmayofilebis mizniT aucilebelia adgilobriv ganaxlebad 

resursebze momuSave simZlavreebis ganviTareba, radganac qveyana 

ganicdis sakuTari warmoebis saTbob-energetikuli resursebis 

mwvave deficits, mTlianad damokidebulia navTobproduqtebisa 

da bunebrivi airis importze. saqarTvelos energetikaSi Seqmnili 

mdgomareobidan gamomdinare gansakuTrebul aqtualobas iZens 

iseTi sainvesticio portfelis SemuSaveba da ganxorcieleba, 

romelic minimaluri danaxarjiT daakmayofilebs qveynis 

eleqtroenergiis gazrdil moTxovnas, uwinaresad Semodgoma-

zamTris periodSi. aRniSnulis safuZvelze, teqnikur-ekonomikur 

analizs daeqvemdebara “saqarTvelos energetikisa da bunebrivi 

resursebis saministros” mier warmodgenili perspeqtivaSi 

asaSenebeli 50-ze meti hidroeleqtrosadguridan 23 saSualo da 

mZlavri hesi. sruli analizis Catarebas arTulebs maTze moqmedi, 

el
eq
t
r
o
en
er

g
ii
s
 d

ef
ic

it
i 
  

ml
n.
kv
t
.s
T
 

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

4,500

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
dabali hidrologiis pirobebSi
saSualo hidrologiis pirobebSi
maRali hidrologiis pirobebSi



26 
 

nawilobrivi ganusazRvrelobis matarebeli ekonomikuri, 

teqnikuri Tu klimaturi faqtorebi. aseT pirobebSi maTematikis 

tradiciuli mimarTulebebi, albaTobis Teoria da maTematikuri 

statsistika, ver iTvaliswineben ganusazRvrelobis sxvadasxva 

aspeqtebs. 

 dasmuli amocanis gadawyveta SesaZlebelia “aramkafio 

logikis” TeoriiT. es Teoria saSualebas iZleva nebismieri saxis 

obieqtis Sesaxeb arasruli informaciis damuSavebisa da 

aramkafio simravleTa erTobliobaze dafuZnebuli 

instrumentebis meSveobiT miRebuli iqnes optimaluri 

gadawyvetileba.  

aRniSnul problemis gadasaWrelad gamoyenebuli iqna 

lingvisturi umjobesobis maTematikur modelirebis safuZvelze 

Seqmnili programuli uzrunvelyofis paketi Fuzzytech. aramkafio 

logikis Teoriis safuZvelze SemuSavebuli iqna sainvesticio 

portfelis optimizaciis algoriTmi. Camoyalibda sainvesticio 

proeqtebis reitinguli Sefasebis modeli, sadac gansaxilveli 

perspeqtiuli hidroeleqtrosadgurebi ranjirebulia 10 

maxasiaTeblis mixedviT, maT Soris teqnikur-ekonomikuri, 

socialuri da ekologiuri faqtorebi. esenia: elqtroenergiis 

gamomuSaveba, 1 mvt.sT-s mSeneblobis xvedriTi Rirebuleba, 1 mvt 

simZlavris mSeneblobis xvedriTi Rirebuleba, simZlavris 

gamoyenebis koeficienti, Semosavlianoba, mSeneblobis 

xangrZlivoba, zamTris deficitis dafarvis wili, wylis 

damatebiTi gamoyenebis efeqti, socialuri efeqti, ekologia. 

 gamoTvlebis sizustis gazrdis mizniT TiToeuli 

maxasiaTebeli daiyo 32 qvesimravled, ganisazRvra sainvesticio 

proeqtis sareitingo Sefasebaze am maxasiaTeblebis gavlenis 

elementebi, mikuTvnebis funqciebi, woniTi koeficientebi da 

wesebis. sevijis riskebis minimaqsis principis safuZvelze, 

TiToeul sainvesticio proeqtis sareitingo Sedegze SerCeuli 

maxasiaTeblebis gavlenis mixedviT generirebulia 10000-ze meti 

wesi.  
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Semsvleli informaciis damuSavebisa (fazifikacia) da 

saboloo Sedegis (defazifikacia) miRebis mizniT fuzzytech-is 

meSveobiT agebulia aramkafio modelirebis algoriTmi, romlis 

interaqtiuli sqemas aqvs saxe. 

 

 

nax. 3.2. aramkafio modelirebis algoriTmis interaqtiuli 

bloksqema. 

 

aramkafio modelirebis algoriTmis mixedviT (nax. 3.2) 

sawyis etapze sruldeba Semsvleli (If) maxasiaTeblebis gavlenis 

donis Sefaseba (Then) gamomsvleli informaciis mimarT. Semdgom, 

maCveneblebis urTierTdamokidebulebis dadgenili 

kanonzomierebis garkveuli simravlisa da mocemuli aramkafio 

simravleTa sasruli erTobliobis safuZvelze ganisazRvreba e.w. 

Semajamebeli mniSvneloba uaresidan ukeTesisken (mocemul 

SemTxvevaSi 1 dan 10 qulis CaTvliT).  

imis gaTvaliswinebiT, rom TiToeul gansaxilvel 

eleqtrosadgurs aqvs dadebiTi da uaryofiTi mxareebi, 

optimaluri sainvesticio portfelis calsaxad gamovlena 

garTulebulia. amitom aucilebelia integrirebulma kvlevam 

moicvas sainvesticio portfelebis alternativebis yvela aspeqti. 
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am mimarTebiT optimaluri sainvesticio portfelis SerCevis 

integrirebuli kvlevisaTvis, ganxilulia sami alternatiuli 

midgoma. pirveli – sadac sainvesticio proeqtebis yvela 

maxasiaTebeli warmodgenilia Tanabari woniTi koeficientebiT, 

meore alternativa – ekonomikuri maxasiaTeblebis woniTi 

koeficientebis upiratesobiT, mesame alternativa – teqnikuri 

maxasiaTeblebis woniTi koeficientebis upiratesobiT. 

programuli paketis Fuzzytech‐is bazaze Sesulebuli 

angariSis mixedviT Semsvleli maxasiaTeblebis woniTi 

koeficientebis da saerTo maxasiaTeblebze maTi gavlenis donis 

Sesabamisad TiToeul sainvesticio proeqts mieniWa garkveuli 

qulebi. Sedegebi mocemulia cxril #3.1-Si. 

 

aramkafio logikis mixedviT sainvesticio proeqtebis  

kvlevis Sedegebi          cxrili 3.1 

ad
g
il

i 

miniWebuli qulebi 

yvela faqtoris 

Tanabari gavlenis 

pirobebSi 

(alternativa 1) 

teqnikuri 

faqtorebis gavlenis 

upiratesobis 

pirobebSi 

(alternativa 2) 

ekonomikuri 

faqtorebis 

gavlenis 

upiratesobis 

pirobebSi 

(alternativa 3) 

eleqtrosadg

uri 

qula eleqtrosadgu

ri 

qula eleqtrosadgu

ri 

qula 

1 xudoni 6.14 oni 6.35 Woroxi 6.13 

2 xelvaCauri 5.93 xudoni 6.31 xelvaCauri 6.12 

3 Woroxi 5.89 xelvaCauri 5.67 luxuna 6.1 

4 oni 5.79 luxuna 5.63 baxvi 6.09 

5 baxvi 5.75 Woroxi 5.58 xudoni 6.01 

6 texura 5.64 texura 5.38 jejora 5.86 

7 jejora 5.63 baxvi 5.34 magana 5.8 

8 magana 5.35 jejora 5.33 texura 5.79 

9 dariali 5.34 nenskra 5.18 

faravnis 

kaskadi 5.77 

10 

md. faravanis 

kaskadi 

5.32 dariali 5.16 alpana 5.69 

11 faravanhesi 5.31 namaxvani 5.11 dariali 5.56 

12 alpana 5.2 xobi 4.99 Ffaravanhesi 5.55 

13 luxuna 5.09 faravanhesi 4.98 Nnakra 5.43 

14 xobi 5.08 

md. faravnis 

kaskadi 4.86 oni 5.34 

15 nakra 5.05 magana 4.8 xeledula 5.25 
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sainvesticio proeqtebis reitinguli Sefasebebis Sedegebis, 

TiToeuli asaSenebeli hidroeleqtrosadguris mier Semodgmoa-

zamTris periodSi el.energiis gamomuSavebis SesaZleblobis, 

mTlianobaSi Tbosadgurebze gamomuSavebuli eleqtroenergiis 

wilis maqsimalurad Semcirebis uzrunvelyofis gaTvaliswinebiT 

SesaZlo sainvesticio portfelebis simravlidan SerCeuli iqna 

Semdegi sainvesticio portfeli. (ix. cxr. 3.2) 

optimaluri sainvesticio portfeli    cxrili 3.2 

s
ad

g
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g
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s
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b
a 
1 
aS

S
 d
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S
i 
g
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 w
l
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 d
ef
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af
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1 faravanhesi 78 425 125 0.29 150 275 62 0.187 2014 4.67 

2 Woroxi 48 304 67 0.22 105 199 72 0.25 2017 3.3 

3 texura 105 490 150 0.31 166 324 61.9 0.179 2015 5.2 

4 xobi 86 439 155 0.35 166 273 59.3 0.158 2018 5.2 

5 xudoni 700 1500 700 0.47 550 950 24.5 0.119 2018 17.1 

6 alpana 70 356 105 0.3 106 250 57.7 0.183 2016 3.3 

7 baxvi 45 260 69.6 0.267 101 159 63.3 0.21 2017 3.1 

8 dariali 109 521 180 0.345 166 355 66 0.157 2020 5.2 

9 luxuna 30 185 51 0.275 65 120 70 0.2 2016 2 

10 md. faravanis 

kaskadi 

45.4 278 80 0.287 126 152 69 0.198 2015 4 

11 oni 282 1556 664 0.426 511 1045 63 0.128 2019 15.9 

12 magana 41.3 223 62 0.278 53 170 61.6 0.19 2017 1.6 

13 jejora 40 231 72 0.311 81 150 65 0.177 2016 2.5 

14 nakra 35 190 61.6 0.32 86 104 61 0.176 2016 2.7 

15 xelvaCauri 22.4 144 31.3 0.217 52 93 73 0.255 2017 1.6 

16 cdo 57.8 296 102.7 0.35 86 210 59.1 0.155 2020 2.7 

17 xeledula 84.7 427 152 0.355 97 330 57.5 0.15 2019 3 

 

warmodgenil portfelSi Semavali sainvesticio proeqtebis 

gansazRvrul vadebSi ganxorcielebis SemTxvevaSi, sabaziso 

moTxovnisa da saSualo hidrologiuri pirobebisaTvis 
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2. Sefasebulia engurhesis, Tbilsresis, saxelmwifo 

eleqtrosistemis reabilitaciaze da gardabnis 

airturbinis mSeneblobaze ganxorcielebuli investiciebis 

efeqtianoba da naCvenebia misi amaRlebis gzebi. 

3. saqarTveloSi eleqtroenergiaze moTxovnisa da warmoebis 

saSualovadiani saprognozo parametrebis SedarebiTi 

analiziT dadgenili Semodgoma-zamTris periodSi 

deficituri eleqtroenergiis saprognozo maCveneblebis da  

energetikaSi optimaluri sainvesticio portfelis SerCevis 

meTodologiis safuZvelze SerCeulia 2011-2020 wlebSi 

saqarTvelos eleqtroenergetikaSi gansaxorcielebeli 

investiciebis optimaluri portfeli. naCvenebia 

saqarTvelos eleqtroenergiaze moTxovnis deficitis 

Semcirebis gzebi.  

4. dadgenilia, rom saSualovadian periodSi saqarTvelos 

eleqtroenergetikuli usafrTxoebis uzrunvelsayofad, 

saqarTvelos energetikisa da bunebrivi resusrebis 

saministros mier gamocxadebul vadebSi, SerCeuli 

optimaluri sainvesticio protfeliT gansazRvruli 

hidroeleqtrosadgurebis aSeneba da eqspluataciaSi 

Seyvana uzrunvelyofs qveyanis eleqtroenergetikul 

saeqsporto potencialis mniSvnelovan gaumjobesebas, 

bunebrivi gazis importze damokidebulebis Semcirebas 

aranakleb 40-45%-iT da ganapirobebs msoflio ekonomikuri 

krizisiT gamowveuli uaryofiTi Sedegebis nawilobriv 

Tavidan acilebas. daaCqarebs qveynis socialur-ekonomikur 

ganviTarebas.  

5. energetikaSi investiciebis efeqtianobis Sefasebis da 

optimaluri sainvesticio portfelis SerCevis erTiani 

meTodologia warmatebiT SeiZleba gamoyenebuli iqnes 

nebismier dargSi sainvesticio politikis warmarTvaSi. 
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aprobacia sadisertacio naSromis ZiriTadi sakiTxebi 

moxsenebebis saxiT gaSuqda saerTaSoriso samecniero 

konferenciebze da Tematur seminarebze. saerTaSoriso 

konferenciebi: 

 stu-s #78-e studentTa, magistrantTa da doqtorantTa Ria 

samecniero konferencia; stu, 2010 w. 

 saerTaSoriso konferencia “msoflio ekonomikuri krizisi 

da saqarTvelo”. stu, 2011 w. Tbilisi; 

 Tematuri seminarebi: 

I. ”saqarTvelos eleqtroenergetikaSi ganxorcielebuli 

investiciebis efeqturobis srulyofis amocanebi”; 

II. “saqarTvelos eleqtroenergetikaSi investiciebis 

efeqturobis Sefaseba da sainvesticio procesis warmarTvis 

srulyofis amocanebi”; 

 

gamoqveynebuli naSromebis sia 

1. “energetikul sawarmoebSi ganxorcielebuli investiciebis 

efeqturobis Sefasebis maCveneblis gansazRvra”. saqarTvelos 

ekonomika,  #3(147),  gv. 56-61, 2010 w. 

2. “energosawarmoebis mSeneblobaze ganxorcielebuli kerZo 

investiciebis ekonomikuri efeqtianobis Sefaseba”. 

saqarTvelos ekonomika,  #7(151), gv. 72-77, 2010 w. 

3. “saqarTvelos eleqtrosistemaSi mimdinare ganaxlebis 

teqnikur-ekonomikuri efeqtianobis Sefaseba”. energia,  #4(56), 

gv. 24-29, 2010 w. 

4. ”saqarTveloSi eleqtroenergiis warmoeba, rogorc 

ekonomikuri krizisis Semcirebis erT-erTi faqtori”. 

socialuri ekonomika, specialuri gamoSveba, gv. 185-188, #1(13), 

2011 w. 

5. ”saSualovadian periodSi saqarTvelos eleqtroenergetikuli 

usafrTxoebis uzrunvelsayofad optimaluri sainvesticio 

portfelis SerCeva”, energia #3(59). 2011w. 
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