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msoflio energetikis ganviTarebis tendenciebi da saqarTveloSi 

energoresursebis warmoebis saSualovadiani prognozi

daviT jafariZe, stu-s profesori
nino giorgiSvili,  stu-s profesori

irakli biWiaSvili,  stu-s profesori

reziume

statiaSi gaanalizebulia msoflioSi ener-
getikis ganviTarebisadmi miZRvnili cnobili 
mecnierebis Sromebi da saerTaSoriso ener-
getikuli saagentos prognozuli monacemebi, 
dadgenilia energetikis ganviTarebis msoflio 
tendenciebi da energoresursebis warmoeba-
moxmarebis prognozuli maCveneblebi. saqarT-
veloSi energetikis ganviTarebis tendenciebis 
mecnieruli kvlevis safuZvelze gansazrvris 
mizniT, prognozirebis Tanamedrove meTodebis 
gamoyenebiT, Sesrulebulia energoresursebis 
waroebis saSualovadiani prognozi. miRebuli 
prognozuli parametrebi dazustebulia eqsper-
tuli SefasebiT, romelSic gaTvaliswinebulia 
2016-2020 wlebSi energoresursebis warmoebis 
zrdis gegmiuri maCveneblebi da regulire-
badi trendiT eqsponencialuri gamoTanabre-
bis meTodiT gansazRvrulia  energoresursebis 
warmoebis zeda da qveda zRvrebi. Catarebuli 
kvlevebiT gamorkveulia, rom saSualovadian 
periodSi  saqarTveloSi mosalodnelia ganax-
lebadi energoresursebis, eleqtroenergiis 
warmoebis swrafi tempebiT zrda, gaizrdeba 
agreTve naxSiris warmoeba. mosaxleobis gazi-
fikaciis gafarToebis xarjze Semcirdeba SeSis 
moxmareba. bunebrivi gazisa da navTobis mopove-
ba praqtikulad darCeba arsebul doneze, momav-
alSi SesaZlebelia aRniSnuli energoresursebis 
mopovebis klebac.

sakvanZo sityvebi: energoresursebis warmoe-
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nozireba; faqtori; regresia;  maTematikuri 
modeli.
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Summary

Article provides the analyses of works done by scien-

tists regarding future development of energy sector and 
forecasted data provided by International Energy Agency. 
In this article trends of energy sector future developments 
and forecasted parameters of energy resources supply-
demand have been estimated. Using advanced forecasting 
methods mid-term forecasting of energy resources produc-
tion has been done, results are verified based on specialists’ 
assessments.Using trend-adjusted exponential smoothing 
methodupper and lower margins of energy resources pro-
duction have been set for 2016-2020 period. According 
to the research we can safely say that in mid-term period 
higher production level of renewable energy resources as 
well as electricity is expected, production of coal will also 
increase significantly. Due to expansion of gasification pro-
cess consumption of wood will step-down. Level of fuel 
and natural gas production will retain, in future production 
level of mentioned energy resources may fall a bit.

Key words: energy resources production, energy car-
riers, electrification, forecasting, factor, regression, math-
ematical model

msoflio energetika amJamad ganicdis up-
recedento cvlilebebs. saerTaSoriso energe-
tikuli saagentos [11] monacemebis da energet-
ikis ganviTarebis prognozirebisadmi miZRvnili 
msoflioSi cnobili mecnierebis [6,7,8,9,10,11] 
kvlevebis Sedegebis analiziT irkveva, rom uax-
loes 10 weliwadSi energetikis ganviTarebaSi 
dominirebadi iqneba Semdegi tendenciebi:

1.	 eleqtroenergiaze moTxovnis zrda;
2.	 bunebrivi gazis gamoyenebis mateba da 

aratradiciuli gazis amoRebis
       mkveTri zrda;
3.	 sufTa naxSiris teqnologiis komer-

cializacia;
4.	 atomuri energiis msoflio aRorZineba;
5.	 ganaxlebadi energetikis ganviTareba;
6.	 energoefeqturobis amaRleba.
wamyvani ekonomistebis prognoziT [8,12,13] 

2030 wlamde mosalodnelia planetis mosaxleo-
ba gaizardos 1,3 miliardi adamianiT, mTliani 
Sida produqti orjer, xolo energomatareble-
bze moTxovna 36%-iT. energomoxmarebis mTeli 
masStabis 93% mova qveynebze, romlebic ar Se-
dian ekonomikuri TanamSromlobis da ganvi-
Tarebis organizaciaSi. sur.#1-ze mocemulia 
msoflioSi mosaxleobis zrdis da pirveladi 
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energomatareblebis moxmarebis prognozuli 
analizi.

sur.#1 mosaxleobis zrda, Semosavali da 
energiis moxmareba (1990-2030ww).

analizi gviCvenebs, rom ekonomikuri Tanam-
Sromlobis da ganviTarebis saerTaSoriso or-
ganizaciaSi Semaval qveynebSi mosaxleobis da 
energomatareblebis moxmarebis zrda TiTqmis 
ar SeimCneva. ZiriTadad aRniSnuli maCven-
eblebis zrda am organizaciaSi ar Semavali 
qveynebis xarjze mova. eqspertebis SefasebiT 
[8,13] eleqtroenergiaze moTxovna afrikaSi, Ci-
neTsa da indoeTSi gaizrdeba soflis raioneb-
is eleqtrifikaciis ganviTarebis Sesabamisad. 
eleqtromobilebis da hibriduli avtomo-
bilebis gamoyenebis gafarToebis kvaldakval 
ganviTarebul qveynebSic gaizrdeba moTxovna 
eleqtroenergiaze. 2020 wlisaTvis msoflioSi 
eleqtrifikaciis done miaRwevs 80 %-s. 

energiis moxmarebis zrdis ZiriTadi mamoZ-
ravebeli Zala iqneba industrializacia. su-
raT.#2 mocemulia energoresursebis moxmare-
bis prognozi regionebis, energiis pirveladi 
moxmarebis da saTbobis saxeebis mixedviT.

sur.#2.msoflioSi energoresursebis 
moxmarebis prognozi (1990-2030ww)

suraT #2-ze mocemuli grafikidan Cans, rom 
2030 wels pirveladi energiis msoflio mox-

marebis TiTqmis 80% mova mopovebiT saTbobze, 
Tumca saprognozo periodSi ufro swrafad 
gaizrdeba ganaxlebadi energoresursebis mox-
mareba. igi saSualod 8% -iT moimatebs. samoma-
vlod mkveTrad Seicvleba energiaze moTxovnis 
globaluri ganawileba. erTis mxriv iqneba 
stagnacia evropaSi, meores mxriv-iqneba mkve-
Tri zrda aziaSi, sadac Tavmoyrilia energiaze 
moTxovnis 60%, agreTve afrikaSi, axlo aRmosav-
leTSi da laTinur amerikaSi. 2030 wlisaTvis Ci-
neTi gaxdeba navTobis umsxvilesi momxmarebeli. 
igi gauswrebs a.S.S-s, sadac navTobis moxmareba 
daiyvaneba minimumamde. am momentidan indoeTi, 
samxreT-aRmosavleT azia, axali aRmosavleTi 
da afrikis nawili saxaridan samxreTiT msof-
lio moTxovnis zrdis ZiriTadi lokomotivebi 
iqnebian.

gansakuTrebul interess iwvevs msoflioSi 
energomatareblebis warmoebis prognozuli 
analizi. ix. suraT #3.

sur.#3.msoflioSi  energoresursebis war-
moebis prognozi  (1990-2030ww).

suraT. #3-ze warmodgenili energomatare-
blebis warmoebis prognozuli analizidan 
irkveva, rom pirveladi mopovebiTi resursebis 
warmoebaSi ZiriTad rols Seasruleben qveynebi, 
romlebic ar Sedian ekonomikuri TanamSromlo-
bis da ganviTarebis saerTaSoriso organizaci-
aSi. maT wilad modis miwodebis TiTqmis 80%-i. 
am qveynebSi mniSvnelovnad gaizrdeba energore-
sursebis ara mxolod moxmareba, aramed warmoe-
bac.  warmoebis yvelaze meti mateba modis azia-
wynari okeanis regionze, Tumca es faqti imiT 
aixsneba, rom am regionSi aqtiurad gamoiyeneba 
naxSiri da resursebis mopoveba xelmisawvdo-
mia. aqve unda aRiniSnos, rom naxSiris maragebis 
didi moculobis gamo mis warmoebaSi proble-
mebi ar iqneba. kvlevebiT [8,11,13]  dadgenilia, 
rom 2040 wlisaTvis msoflioSi moTxovna nax-
Sirze gaizrdeba 15%-iT. am matebis ori mesame-
di mova uaxloes aTwleulze. CineTSi moTxovna 
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naxSirze miaRwevs mTeli msoflio moTxovnis 
50%-s. 2030 wlidan Semcirdeba moTxovna nax-
Sirze ganviTarebul qveynebSi. maT Soris a.S.S-
Si, sadac eleqtroenergiis warmoebaSi naxSiris 
moxmareba Semcirdeba erTi mesamediT. meore 
adgilze gava indoeTi da igi 2020 wlisaTvis 
gaxdeba erT-erTi umsxvilesi  momxmarebeli. 
2040 wlisaTvis CineTze, indoeTze, indoneziaze 
da avstraliaze mova naxSiris warmoebis 70%-
ze meti. naxSirze momuSave eleqtrosadgureb-
Si maRali teqnologiebis danergva da agreTve 
Soreul perspeqtivaSi CO2 gamonabolqvismarT-
visa da Senaxvis problemebis gadawyveta Sei-
Zleba gaxdes dabalnaxSirbadian energetikaze 
gadasvlis efeqturi saSualeba.

dadgenilia, [6,8,13]  rom energomatareblebs 
Soris eleqtroenergiis warmoeba warmoadgens 
yvelaze swrafad mzards. imis gaTvaliswine-
biT, rom momavalSi mosalodnelia eleqtroen-
ergiaze moTxovnis mniSvnelovani zrda, saWiro 
gaxdeba aSendes 7200 giga vati simZlavris gen-
eraciis obieqtebi. mTels msoflioSi qmediTi 
RonisZiebebi gatardeba eleqtroenergiis war-
moebaSi ganaxlebadi energoresursebis gamosay-
eneblad. am saxiT eleqtroenergiis warmoebis 
wili gaizrdeba mTeli generaciis erTi mesa-
mediT. 2040 wlisaTvis ganaxlebadi energore-
sursebis bazaze eleqtroenergiis warmoebis 
wili 50%-s miaRwevs. amave dros biosaTbobis 
gamoyeneba siTbos gamosamuSaveblad gaizrdeba 
orjer da dRe-RameSi 4,6 milion bars miaRw-
evs. ganaxlebadi energoresursebis gamoyeneba 
eleqtroenergiis warmoebaSi yvelaze metad 
gaizrdeba ganviTarebad qveynebSi da igi axlo 
momavalSi 37%-s miaRwevs. CineTSi, indoeTSi, 
laTinur maerikaSi da afrikaSi generacia ganax-
lebad resursebze gaizrdeba 34%-iT. maT Soris 
hidroenergetika 30%-iT. mzis energetika 18%-
iT, evropis qveynebSi qaris energiis gamoyeneba 
miaRwevs 20%-s. amJamad iaponiaSi zafxulis pe-
riodSi mzis energiis gamoyeneba Seadgens 37%-s.

aRsaniSnavia, rom atomuri energetika erovnu-
li strategiis Semadgenel nawils warmoadgens 
im qveynebSic ki romlebic axorcieleben atom-
uri eleqtrosadgurebis etapobriv daxurvas da 
eZeben maT Semcvlels. 2040 wlisaTvis atomur 
sadgurebze eleqtroenergiis warmoeba 2013 
welTan SedarebiT gaizrdeba 60%-iT. msofli-
oSi eleqtroenergiis warmoebaSi atomuri ener-
giis wilad mova 12%-i. 2040 wlisaTvis CineTis 
wilad mova atomuri generaciis zrdis 40%-i. 
indoeTSi, koreaSi da ruseTSi zrda iqneba 30%-
i. a.S.S-Si atomuri energiis warmoeba gaizrdeba 
16%-iT. evrokavSirSi Semcirdeba 10%-iT.

saerTaSoriso energetikuli saagentos 
monacemebiT [10] moTxovna bunebriv gazze 2030 
wlisaTvis gaizrdeba 50%-iT. gazis warmoebis 

da moxmarebis zrda ZiriTadad koncentrirebu-
li iqneba qveynebSi, romlebic ar Sedian ekono-
mikuri TanamSromlobisa da  ganviTarebis or-
ganizaciaSi. suraT #4-ze naCvenebia bunebrivi 
gazis mopovebis prognozi  regionebis mixedviT.

sur.#4. bunebrivi gazis mopovebis prognozi 
(1990-2030ww) regionebis mixedviT 

(mlrd kub.futi dRe-Rame)
suraT. #4-ze naTlad Cans, rom gazis amoRe-

bis zrdis 37%-i modis fiqlis gazze.
gazze moTxovnis ZiriTadi regionebi iqnebian 

CineTi da axlo aRmosavleTis qveynebi, xolo 
ganviTarebad qveynebSi gazi iqneba saTbobis 
ZiriTadi saxe. energetikul balansSi amas xels 
Seuwyobs a.S.S-s mier SemoRebuli SeRzudvebi 
eleqtrosadgurebSi CO2 gamofrqvevaze. gazis 
mopoveba gaizrdeba yvelgan (garda evropisa). 
arastandartul resursebze mova TiTqmis 60%-
i. gazis importze moTxovna gaizrdeba aziis 
qveynebis umetes nawilSi, agreTve evropaSi. 
gazis myidvelTa damajereblobas gazrdis def-
icitur regionebSi Txevadi gazis miwodebis 
gasammageba.

mraval qveyanaSi izrdeba interesi ener-
goefeqturobis amaRlebis mimarT. ganviTare-
buli qveynebis umetesobaSi aqtiurad amuSave-
ben da nergaven energoefeqturobis amaRlebis 
RonisZiebebs sayofacxovrebo eleqtro-xel-
sawyoebSi, aweseben kontrols maT minimalur 
eleqtrowarmadobaze da nergaven Sesabamis en-
ergostandartebs. teqnologiebi mimarTuli 
saTbobis moxmarebis Semci\rebaze da naxSiror-
Jangis gamofrqvevaze. iseTi RonisZiebebi ro-
goricaa: mwvane Senobebi, sufTa transporti 
mogvevlinebian sakvanZo teqnologiur saSuale-
bebad energoefeqturobis amaRlebasa da CO2 ga-
mofrqvevis moculobebis SemcirebaSi.

am saqmeSi wina planze iwevs satransporto 
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sferoSi energoefeqturobis amaRlebis uzrun-
velyofis amocanis gadawyveta. amJamad saavto-
mobilo bazris sami meoTxedi eqceva saTbobis 
standartebis qveS. im pirobebSic ki, rodesac 
2040 wlisaTvis avtomobilebis warmoeba gaiz-
rdeba orjer, transportze navTobis sawvavze 
moTxovna gaizrdeba mxolod erTi meoTxediT, 
rac saSualebas miscems msoflios navTobze 
moTxovna dRe-RameSi Seamciros 23 milion 
barelamde.

msoflioSi cnobili mecnierebi [8,12,13] Tv-
lian, rom 2030 wlisaTvis Zravis saTbobze 
moTxovna daaxloebiT 5%-iT dakmayofildeba 
bunebrivi gazis xarjze, 5%-iT biosawvavis xar-
jze, eleqtroenergiis wili iqneba 2%-i. ufro 
grZelvadian periodSi situacia Seicvleba. 
transportze energomatareblebze moTxovnis 
analizi [11] mocemulia suraT.#5-ze.

sur.#5.  transportze energoresursebis mox-
marebis prognozi (1990-2030ww).

suraT.#5 -idan Cans 2030 wlisaTvis navTobis 
sawvavis xarji erTi avtomobilis 100 km-ian gar-
benze a.S.S.-Si 5 litrze naklebi iqneba, CineTSi 
4,5 litri, evrokavSiris qveynebSi 3,5 litri. av-
tomobilebze sawvavis xarjis da  CO2 Semcirebis 
amocanis gadawyveta gansakuTrebiT aqtualuria 
saqarTvelosTvis, Tumca qveanaSi am mimarTule-
biT praqtikulad araferi ar keTdeba.

msoflioSi energetikis ganviTarebis mimdin-
are tendenciebis ufro meti TvalsaCinoebisaT-
vis cxrili #1-Si mocemulia energoresursebis 
umsxvilesi momxmarebeli qveynebis generaciis 
struqturis analizi.

cxrili #1. energoresursebis umsxvilesi momxmarebeli 
qveynebis warmoebis struqturis prognozuli analizi.(uax-

loesi 10 weliwadi)

qveyana
Ci-

neTi
in-

doeTi
bra-

zilia
a.S.S. ruseTi

hesebi 15% 25% 80% 6% 16%

atomuri 
eleqtro sad-

gurebi
2% 3% 20% 15%

Tboeleqtro-
sadgurebi

65%

naxSirze mo-
muSave 

el.sadgurebi
80% 1% 48% 19%

gazze momuSave 
el.sadgurebi

1% 9% 21% 48%

mazuTze 
momuSave 

el.sadgurebi
1% 3% 2%

aratradici-
uli

1% 7%

1% 
-qaris
4%-bi-
omasa

generaciis 
sxva saxeebi

5%

saqarTveloSi energoresursebis warmoebis 
ganviTarebis tendenciebis da 2020 wlamde maTi 
warmoebis realuri moculobebis dadgenis miz-
niT Sesrulebulia qveyanaSi energoresursebis 
warmoebis saSualovadiani prognozi. am prog-
nozis maRali sizustiT ganxorcielebis uzrun-
velsayofad gamoyenebulia am naSromis avtore-
bis mier damuSavebuli prognozirebis regresu-
li analizis, mravalfaqtoriani da neironuli 
qselebis hibriduli modeli.[5] 

am modeliT saqarTveloSi energoresursebis 
warmoebis saSualovadian periodSi prognozis 
gansaxorcieleblad moZiebul iqna 2007-2015 
wlebis statistikuri monacemebi saqarTveloSi 
energoresursebis warmoebisa da masze moqmedi 
savaraudo faqtorebis Sesaxeb [1,2,3]. Sedegebi 
Setanilia cxril #2 da cxril #3-Si.

cxrili #2.	 saqarTvelos energetikuli resursebis 
warmoebis statistikuri monacemebi 2007-2015 ww[1,2,3,4,]

ener-
gore-
sursi

zomis 
e r -
T e u -

li

2007 2008 2009 2010 2011 2012 2013 2014 2015

el. 
ener- 
gia

mln.
kvt.
sT

8,346 8,451 8,408 10,058 10,105 9,695 10,059 10,370 10,833

nav-
Tobi1 tona 63,850 51,660 52,731 50,413 48,942 44,061 51,018 52,120 50,047

bune-
brivi 
airi2

1000 
m3

17,776 13,828 12,165 8,148 5,758 5,380 5,424 8,657 10,148

nax-
Siri

tona 18,891 58,275 168,451 267,664 352,872 421,755 371,847 275,058 177,560

SeSa m3 805,423 818,231 697,461 798,881 595,433 447,479 626,243 595,359 445,020
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cxrili #3.	 eleqtroenergiisa da SeSis warmoe-
baze moqmedi faqtorebis statistikuri monacemebi 

2007-2015 ww[1,2,3,4]

energore-
sursi

zomis 
er-
Teu- 
li

2007 2008 2009 2010 2011 2012 2013 2014 2015

eleqtro-
energiis 
importi

mln. 
kvt. 
sT

433 649 255 222 471 615 484 59 699

eleqtro-
energiis 
eqsporti

mln. 
kvt. 
sT

626 680 749 1,524 931 528 450 604 660

p.u.i.- en-
ergetikis 
seqtorSi

mln. 
aSS.  
do-
lari

362.58 294.86 -2.13 21.88 203.95 179.40 244 189. 65.31

bunebrivi 
gazis
 moxma
reba

mln. 
kubu- 
ri 
met- 
ri

1,684 1,463 1,184 1,094 1,750 1,933 1,907 2,19 2,4

SeSis
 war
moeba

kub
uri
 metri

805,423 818,2 697,4 798,8 595,4 447,479 626, 595,3 445

eleqtro-
energiis 
moxmareba

mln. 
kvt. 
sT

8,603 8,930 8,533 10,141 10,383 10,087 10,34 11 11,

eleqtro-
energiis 
samomx-
mareblo 
tarifi

aSS. 
centi/ 
kvt.sT 
dRg-s 
CaTv
liT

8.12 8.12 8.12 7.97 7.97 7.58 7.58 8.20 8.62

saSualo 
wliuri 
gacvliTi 
kursi

aSS. 
do
lari
/lari

1.6707 1.4902 1.67 1.7826 1.6860 1.6513 1.6 1.76

mSp-s 
realuri 
zrda

pro-
cen-
tuli 
cvli-
leba
 %

12.58 2.61 -3.74 6.2 7.19 6.4 3.32 4.62 2.8

buneb
rivi 
gazis say-
ofac
xovrebo
 moxmareba

mln. 
kubu- 
ri 
met- 
ri

980.8 1078.5 886.8 889.2 1086.4 1189.8 1579

urbaniz
aciis 
done

% 53% 53% 53% 53% 53% 53% 54% 54% 57%

miTiTebul cxrilebSi Setanili statisti-
kuri monacemebis mixedviT Catarda korelaci-
uri analizi. korelaciis Sedegebi mocemulia 
cxril #4-Si.

cxrili #4. eleqtroenergiis warmoebaze  moqmedi 
faqtorebis korelaciuri matrica.

faqtore-
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კუ
რ

სი

მშ
პ-

ის
 რ

ეა
ლ

უ
რ

ი 
ზ

რ
დ

ა

eleqtro-
energiis 
warmoeba

1.000

eleqtro-
energiis 
importi

-0.020 1.000

eleqtro-
energiis 
eqsporti

0.125 -0.356 1.000

p.u.i. en-
ergetikis 
seqtorSi

-0.331 0.284 -0.502 1.000

bunebrivi 
gazis mox-
mareba

0.615 0.304 -0.619 0.233 1.000

SeSis war-
moeba

-0.670 -0.313 0.413 0.250 -0.761 1.000

eleqtro-
energiis 
moxmareba

0.986 0.008 0.016 -0.244 0.706 -0.698 1.000

eleqtro-
energiis 
samomx-
mareblo-
tarifi 
tarifi 
tar-
tarifi

0.096 0.007 0.099 -0.243 0.240 -0.004 0.139 1.000

saSualo 
wliuri 
gacvliTi 
kursi

0.662 0.161 0.072 -0.478 0.556 -0.551 0.646 0.652 1.000

mSp-s 
realuri 
zrda

0.050 0.079 0.089 0.617 0.176 0.127 0.053 -0.157 -0.075 1.000

cxrili #5.  SeSis warmoebaze  moqmedi faqtore-
bis korelaciuri matrica.

faqtorebi

შე
ში

სწ
არ

მო
ებ

ა

ბუ
ნე

ბრ
ივ

ი 
გა

ზ
ის

 
სა

ყო
ფ

აც
ხო

ვრ
ებ

ო
 

მო
ხმ

არ
ებ

ა

უ
რ

ბა
ნი

ზ
აც

იი
სდ

ო
ნე

SeSis warmoeba 1.000

bunebrivi gazis say-
ofacxovrebo moxmareba

-0.690 1.000

Uurbanizaciis done -0.580 0.134 1.000

gamomdinare iqidan, rom saqarTveloSi war-
moebuli energoresursebidan navTobis, bune-
brivi airisa da naxSiris warmoebas umniSvnelo 
wili ukavia energoresursebis mTlian warmoe-
baSi, am resursebis warmoebis saSualovadiani 
prognozireba Catarebulia avtoregresuli me-
TodiT [18] cxril #2-Si mocemuli monacemebis 
safuZvelze. amave meTodiT aris Catarebuli 
eleqtroenergiisa da SeSis warmoebaze moqmedi 
faqtorebis saSualovadiani prognozireba. Se-
degebi Setanilia cxrilSi #6 da #7.

cxrili #6. navTobis, bunebrivi airisa da naxSiris war-
moebis prognozirebis avtoregresuli modelebi

energoresursi prognozirebis avtoregresuli modeli

navTobi Yt=40432.8223631174+0.104320801026442Yt-
1+0.0818645775241203Yt-2

bunebrivi airi Yt=2969.59353995853+1.11622294697542Yt-1-
0.458041819975042Yt-2

naxSiri Yt=97058.7319735181+1.44796250072751Yt-1-
0.85457604756966Yt-2

cxrili #7. energetikuli resursebis warmoebaze moq-

medi faqtorebis prognozirebis avtoregresuli modelebi

ფაქტორი Pprognozirebis avtoregresuli 

modeli

Eeleqtroenergiis 

importi 3
Yt=0

Eeleqtroenergiis 

eqsporti

Yt=789.975193574696+0.378938100723352Yt-1-
0.392634997479875Yt-2
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p.u.i. energetikis 

seqtorSi

Yt=210.495569984267+0.169196317323099Yt-1-
0.583783984981085Yt-2

Bbunebrivi gazis 

moxmareba

Yt=257.527676629157+0.686708072223146Yt-

1+0.301623958879744Yt-2

SeSis warmoeba
გამოყენებულია ხელოვნური ნეირონული ქსელების 

მეთოდი

Eeleqtroenergiis 

moxmareba

Yt=2392.06178642462+0.545458601047022Yt-

1+0.256232484030564Yt-2

eleqtroenergiis sa-
momxmareblo tarifi

Yt=9.73086896037924+0.891712900237678Yt-1-
1.11067047743373Yt-2

saSualo wliuri 
gacvliTi kursi

Yt=0.804334990959998+1.04338625746767Yt-1-
0.460932583109392Yt-2

mSp-s realuri zrda
Yt=6.56345784436357+0.0347220665215313Yt-1-

0.580955204861623Yt-2

bunebrivi gazis sayo-
facxovrebo moxmareba

Yt=-23.7375866716233+1.20956961320583Yt-1-
0.122475356147879Yt-2

Uurbanizaciis done Yt=0.108+0.8Yt-1+0Yt-2

prognozirebis avtoregresul modelebSi Yt-1, 
Yt-2  aris saprognozo faqtorebis wina 2 wlis 
maCveneblebi.

me-6 da me–7 cxrilebSi mocemuli prognoz-
irebis avtoregresuli modelebis gamoyenebiT 
gamoTvlilia Sesabamisi energoresursis war-
moebis da faqtorebis saprognozo maCveneblebi. 
Sedegebi Setanilia Sesabamisad me–8 da me–9 
cxrilebSi.

cxrili #8. navTobis, bunebrivi airisa da naxSiris war-

moebis prognozuli maCveneblebi 2016-2020ww.

energoresursi
zomis 

erTeuli
2016 2017 2018 2019 2020

navTobi tona 49,920 49,738 49,708 49,690 49,686

Bbunebrivi 

airi
1000 m3 10,332 9,854 9,236 8,766 8,524

naxSiri tona 119,102 117,775 165,811 236,499 297,803

cxrili #9. eleqtroenergiisa da SeSis warmoebaze moqmedi 

faqtorebis saprognozo maCveneblebi 2016-2020ww.

faqtori
zomis 
er-
Teuli

2016 2017 2018 2019 2020

eleqtro-
energiis 
importi

mln.kvt.
sT

0 0 0 0 0

eleqtro-
energiis 
eqsporti

mln.kvt.
sT

803 835 791 762 768

p.u.i.- en-
ergetikis 
seqtorSi

mln. 
aSS. do-
lari

110.66 191.09 178.23 129.09 128.29

bunebrivi 
gazis mox-
mareba

mln. 
Kkuburi 
metri

2,568 2,746 2,918 3,089 3,259

SeSis war-
moeba

Kkuburi 
metri

437,871 425,101 412,706 400,699 389,048

eleqtro-
energiis 
moxmareba

mln.kvt.
sT

11,371 11,488 11,572 11,648 11,710

Eeleqtro-
energiis 
samomxmare-
blo tarifi

aSS. 
centi/ 
kvt.sT 
dRg-s 
CaTv-
liT

8.31 7.57 7.24 7.79 8.63

saSu-
alo wliuri 
gacvliTi 
kursi

aSS. do-
lari/
lari

2.3641 2.2224 2.0334 1.9016 1.8512

mSp-s re-
aluri zrda

procen-
tuli 
cvli-
leba %

4.0 5.1 4.4 3.8 4.1

bunebrivi 
gazis say-
ofacxovre-
bo moxmareba

mln. 
kuburi 
metri

1,826.30 2,003.33 2,199.37 2,414.93 2,651.66

Uurbani-
zaciis done

% 56% 56% 56% 55% 55%

eleqtroenergiisa da SeSis warmoebaze mo-
qmedi faqtorebis prognozuli  maCveneblebis 
dadgenis Semdeg SesaZlebeli gaxda eleqtroen-
ergiisa da SeSis warmoebis prognozireba mrav-
alfaqtoriani modelisa da xelovnuri neironu-
li qselebis meTodis saSualebiT [14, 19].

me–8 da me–9 cxrilebis monacemebis safuZ-
velze PredictorXL programuli paketis meSveo-
biT, sxvadasxva aqtivaciis funqciis, neironeb-
is arafaruli da faruli Sreebis sxvadasxva 
raodenobis mixedviT eqsperimentiT dadginda 
prognozuli maCveneblebi. kvlevam aCvena, rom 
prognozirebis yvelaze maRali sizustiT ganx-
orcieleba SesaZlebelia neironebis faruli 
Sreebis – 1 da aqtivaciis logistikur-sig-
moiduri funqciiT. Sesabamisad, saSualovadian 
periodSi eleqtroenergiisa da SeSis warmoebis 
prognozirebis xelovnuri neironuli qseleb-
is modeli miiRebs 6 suraTze mocemul saxes.
eleqtroenergiisa da SeSis warmoebis progno-
zuli parametrebi asaxulia cxrilSi #10.

suraTi #6. saSualovadian periodSi 
eleqtroenergiisa da SeSis warmoebis maCven-
eblebis prognozirebis modeli.

cxrili #10. eleqtroenergiisa da SeSis war-
moebis prognozuli parametrebi.

energoresursi
zomis er-
Teuli

2016 2017 2018 2019 2020

eleqtroenergia mln.kvt.sT 11,226 11,578 11,948 12,266 12,675

SeSa მ3 437,871 425,101 412,706 400,699 389,048

cxrili #11. energoresursebis warmoebis 
prognozuli parametrebi.

energoresursi
zomis er-
Teuli

2016 2017 2018 2019 2020

Eeleqtroenergia Mmln.kvt.sT 11,226 11,578 11,948 12,266 12,675

SeSa მ3 437,871 425,101 412,706 400,699 389,048

navTobi tona 49,920 49,738 49,708 49,690 49,686

Bbunebrivi airi 1000 m3 10,332 9,854 9,236 8,766 8,524

naxSiri tona 119,102 117,775 165,811 236,499 297,803

cxrili #11 -Si mocemuli prognozuli  par-
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ametrebis dazustebis mizniT detalurad iqna 
Seswavlili qveyanaSi eleqtroenergiis gener-
aciis obieqtebis mSeneblobis mimdinareoba. 
aRniSnulis safuZvelze dazustda 2020 wlamde 
maTi eqspluataciaSi gaSvebis grafiki [1], gan-
isazRvra eleqtroenergiis gamomuSavebis Sesa-
Zleblobebi, calke gaanalizda amJamad moqmedi 
Tboeleqtrosadgurebis mier eleqtroenrgiis 
gamomuSavebis gazrdis perspeqtivebi. Tval-
saCinoebis mizniT kvlevis Sedegebi Setanilia 
cxril #12-Si.

cxrili #12. saqarTveloSi 2016-2020 wlebSi generaciis 
axali obieqtebis eqspluataciaSi Sesvlis Sedegad  damate-

biTi eleqtroenergiis gamomuSavebis maCveneblebi.

energ-

ore-

sursi

zomis 

erTeu-

li

war-

moeba
2016 2017 2018 2019 2020

ele-

qtroen-

ergia

Mmln.

kvt.

sT

zeda, 

Teo-

riulad 

Sesa-

Zle-

beli

1,365.5 2,370.5 2,872.0 3,212.1 3,376.3

Qqeda, 

re-

alurad 

Sesa-

Zle-

beli

1,092.72 1,896.4 2,298.36 2,574.2 2,701.2

zemoT moyvanili kvlevis Sedegebis kom-
pleqsurad  Sefasebis, axali sawarmoo sim-
Zlavreebis dadgenil vadebSi eqspluataciaSi 
Seyvanis, eleqtroenergiis warmoebaSi Tbosad-
gurebis SesaZleblobebis maqsimalurad  gamoy-
enebis, mosaxleobis gazifikaciis Semdgomi 
gafarToebis efeqtis gaTvaliswinebiT, regu-
lirebadi trendiT eqsponencialuri gamoTana-
brebis  meTodis [19] gaTvaliswinebiT, dadgin-
da energoresursebis warmoebis zeda da qveda 
zRvrebi. Sesabamisad, saSualovadian periodSi 
saqarTveloSi energoresursebis warmoebis  saS-
ualovadiani prognozi miiRebs cxril #13-Si 
mocemul saxes.

cxrili #13. saSualovadian periodSi saqarTveloSi ener-

goresursebis warmoebis saSualovadiani prognozi

e n e r g -
o r e -
sursi

z o -
m i s 
e r -
T e u -
li

zRvari 2016 2017 2018 2019 2020

e l e -
qtroen-
ergia

Mmln.
k v t .
sT

zeda 12,592 13,949 14,820 15,478 16,051

s a b a -
ziso

12,319 13,474 14,246 14,840 15,376

qveda 11,226 11,578 11,948 12,266 12,675

SeSa მ3

zeda 459,765 446,356 433,341 420,734 408,500

s a b a -
ziso

437,871 425,101 412,706 400,699 389,048

qveda 415,977 403,846 392,071 380,664 369,596

navTobi tona

zeda 52,416 52,225 52,193 52,175 52,170

s a b a -
ziso

49,920 49,738 49,708 49,690 49,686

qveda 47,424 47,251 47,223 47,206 47,202

B b u n e -

b r i v i 

airi

1 0 0 0 
m3

zeda 10,849 10,347 9,698 9,204 8,950

s a b a -
ziso

10,332 9,854 9,236 8,766 8,524

qveda 9,815 9,361 8,774 8,328 8,098

naxSiri tona

zeda 125,057 123,664 174,102 248,324 312,693

s a b a -
ziso

119,102 117,775 165,811 236,499 297,803

qveda 113,147 111,886 157,520 224,674 282,913

daskvna
zemoT moyvanili analizidan da msoflios 

samecniero  analitikuri centrebis mier da-
muSavebuli prognozirebis scenarebidan [14] 
gamomdinare msoflioSi energetikis ganviTare-
bis momaval 15 weliwadSi SeiZleba warmodgeni-
li iyos Semdegnairad:

1.	 navTobis moxmareba gaizrdeba 10-15%-
iT. amasTan SesaZlebelia, rogorc zrda, ise 
Semcireba;

2.	 bunebrivi gazis moxmareba gaizrdeba 
2-2,5 jer da miaRwevs 5-6 mlrd.t.n.e;

3.	 naxSiris moxmareba SeiZleba gaizard-
os 15%-iT  da miaRwios 4 mln t.n.e. mateba 
ganpirobebuli iqneba ganviTarebad qveynebSi 
moTxovnis gazrdiT, amasTan SesaZlebelia misi 
Semcireba ekologiuri SezRudvebis gamkacre-
biT;

4.	 biomasis da ganaxlebadi energoresurseb-
is moxmareba TiToeul am saxis resursze gaiz-
rdeba 3-4 -jer da  miaRwevs 2,5-3,0 mlrd.t.n.e;

5.	 atomuri energiis ganviTarebis perspeq-
tivebi pirvel rigSi damokidebuli iqneba poli-
tikur gadawyvetilebebze. amJamad yvelaze re-
alisturad miCneulia atomuri energiis zrda 
1,5-2,5-jer;

6.	 swrafi tempiT gaizrdeba moTxovna 
eleqtroenergiaze, ganaxlebad energore-
sursebis bazaze eleqtroenergiis warmoebis 
wili miaRwevs 50%-s.

7.	 rogorc Sedegi, msoflios energetikis 
struqtura gaxdeba ufro diversificirebuli. 
energiis saerTo moxmarebis moculoba miaRwevs 
19-28 mlrd.t.n.e;

8.	 korelaciuri analiziT dadgenilia 
saqarTveloSi energoresursebis warmoebaze mo-
qmedi faqtorebi prognozirebis avtoregresu-
li modelebis gamoyenebiT, gansazRvrulia saS-
ualovadian periodSi am faqtorebis prognozu-
li sidideebi;

9.	 prognozirebis maRali sizustiT ganx-
orcielebis mizniT regresuli analizisa da 



333

xelovnuri neironuli qselebis meSveobiT Ses-
rulebula saqarTveloSi eleqtroenergiis, Se-
Sis, naxSiris, navTobisa da bunebrivi airis war-
moebis saSualovadiani prognozireba, eqsponen-
cialuri gamoTanabrebis meTodiT dazustebu-
lia warmoebis parametrebi, Sesabamisad, gansaz-
Rvrulia prognozuli maCveneblebi;

10.	 problemebis gadawyvetisadmi kom-
pleqsuri midgomiT SemuSavebulia saqarTvelo-
Si saSualovadian periodSi energoresursebis 
warmoebis prognozirebis  erTiani meTodika, 
romelic atarebs universalur xasiaTs da 
misi gamoyeneba SesaZlebelia nebismier dargSi 
produqciis warmoebis prognozirebaSi. aRniS-
nuli meTodika aprobirebulia saqarTvelos 
magaliTze da, Sesabamisad, gansazRvrulia saSu-
alovadian periodSi energoresursebis warmoeb-
is prognozuli parametrebi;

11.	 saqarTveloSi energetikuli resursebis 
warmoebis prognozuli analizi gviCvenebs, rom 
qveyanaSi swrafi tempiT gaizrdeba eleqtroen-
ergiis warmoeba ganaxlebadi energoresursebis 
gamoyenebis xarjze. zrdis tendenciebiT xasi-
aTdeba naxSiris warmoeba. mosaxleobis gazifi-
kaciis zrdis kvaldakval Semcirdeba SeSis mox-
mareba. praqtikulad ar gaizrdeba bunebrivi 
gazis da navTobis warmoeba.
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