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energosistemis qselebSi datvirTvis optimaluri 

ganawilebisas danakargebis aRricxvis 

maTematikuri modeli 

giorgi maWaraSvili, stu-s asocirebuli profesori 
nikoloz bJalava, stu-s asocirebuli profesori 

qeTevan kveselava, stu-s asistent profesori
mixeil sabaxtariSvili, dotqoranti

///////////////////////////////////

energosistemaSi datvirTvis ganawilebis amocanaa 
da qselebSi danakargebis aRricxviT, Tavisi bunebiT 
warmoadgens arawrfivi daprogramebis amocanas. is 
SeiZleba dayvanili iqnas wrfivi daprogramebis 
amocanamde arawrfivi damokidebulebis aproqsimaciis 
gziT. Tavi dapirvelad ganvixiloT sawvavis xarjis 
minimumis moZebnis amocana Tburi eleqtrosadguris 
sistemis qselebSi danakargebis aRricxvis gareSe:

movaxdinoT sistemis danaxarjebis minimizacia

(1)

(2)

(3)

(7)

(8)

(9)

(10)
Semdegi SezRudvebiT

sadac
φk (Pk) - funqciis amozneqiloba,
Bc, Nc - Sesabamisad sistemis ganaxarjebi da simZlav-

re;
Bk,Pk  - calkeuli eleqtrosadguris danaxarjebi 

da simZlavre.
intervali ] davyoT wrfiv nawilebad iseT-

nairad, rom texilma, romelic Cawerilia  φ k  mrudSi, 
aproqsimacia gaukeTos mas saWiro sizustiT. 

am wrfeebs aqvT Semdegi saxe:
s=1,2…mk            (4)sadac

sadac

sadac  s  im monakveTebis ricxvia, romelic axdens moce-
muli funqciis aproqsimacias. texilis monakveTe-bi, 
romlebic aproqsimacias ukeTeben mocemul funqci-
as, avRniSnoT -Ti. Sedegad gveqneba:

(5)

(11)

(12)
(6)

am funqciis minimumis gansazRvra aris ukve wrfi-
vi daprogramebis amocana. texilis are SeiZleba da-
xasiaTdes utolobiT:

exla ukve sawyisi kriteriumis minimumis gamoTvla 
daiyvaneba Semdegi wrfivi funqciis minimumis moZebnamde

Semdegi pirobebis gaTvaliswinebiT. mud-
mivebi  iolad ganisazRvrebian sa-
wyisi maxasiaTeblebidan.

mudmivebi  da  iolad ganisazRvrebian 
sawyisi maxasiaTeblebidan.

amocanas sawyis formaSi hqonda m raodenobis 
cvladi - (p1,p2,..,pm) da 2m+1 raodenobis SezRudvis 
pirobebi. cvladebis raodenoba axal amocanaSi (7-10) 
gaormagda (p1,p2,...,pm,y1,y2,..,ym  SezRudvis sawyis ricxvs 
daemata piroba, romelic gansazRvravs mniSvnelobaTa 
ares ricxvSi da Sedegad amocanis SezRudvis 
pirobebis sruli raodenoba iqneba:

amocanis kanonikur formaSi moyvanis Semdeg cvlade-
bis raodenoba iqneba 4m, xolo   ki - 
SezRudvaTa raodenoba. im SemTxvevaSi, roca s iRebs mxo-
lod or mniSvnelobas, e.i. maxasiaTebels aproqsimacia 
ukeTdeba ori monakveTiT, romelic sruliad sakmarisia 
praqtikuli gamoyenebis TvalsazrisiT, SezRudvis 
pirobaTa raodenoba iqneba 4m+1.

ganvixiloT kompiuteris mexsierebisadmi moTxovnis 
Semcirebis SesaZlebloba.

am mizniT SeiZleba moviyvanoT yvelaze gamoyenebadi 
maxasiaTeblebis Taviseburebani. isini aris ara marto 
amozneqili saxis, aramed monotonurad zrdadic, 
romlebic ar gadian koordinatTa saTaveSi.

CavweroT es maxasiaTeblebi Semdegi formiT:

da SemovitanoT aRniSvna
miznis funqcia CavweroT Semdegi saxiT:
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biznes-inJineringi energetikaSi

(13)

(14)

(15)
(16)

(17)

(22)

(23)

(24)

(25)

(26)

(27)

(18)

(19)

(20)

(21)

_ sadac mudmivi wevria da amocana SeiZleba 
gamovsaxoT Semdegi formiT:

Semdegi SezRudvebiT:

am formaSi ukve amogdebulia utolobis tipis 
SezRudvis ganxilvis aucilebloba da Sesabamisad 
m raodenobis damxmare cvladic. kvlav movaxdinoT 
miRebuli funqciis aproqsimacia wrfivi monakveTebiT.

ris gamoc gveqneba utoloba:

amrigad, amocanis cvladTa ricxvi aris mxolod 3m, 
SezRudvaTa ricxvi ori monakveTiT aproqsimaciisas - 
3m+1, xolo simpleqsuri cxrilis zoma - 2m(3m+1). 
unda aRiniSnos, rom arawrfivi maxasiaTebelis aproq-
simacia SeiZleba moxdes ganusazRvreli raodenobiT  
simpleqsuri cxrilis zomis gazrdis xarjze.

amis Semdeg  sistemis maTematikur modelSi Cav-
rToT  qselSi danakargebi. sistemis gadamcem nawilSi 
danakargebis gamosaxvisaTvis viyenebT rogorc dana-
kargebis Bij koeficientebs, aseve kvanZebSi aqtiuri 
simZlavris WI,Wj mniSvnelobebs. maSin sruli danakargi  
SeiZleba gamoisaxos formuliT:

aqedan, danakargebis fardobiTi nazrdisaTvis miviRebT:

Tu viciT datvirTvis miaxloebiTi ganawileba, 
e.i. kvanZuri simZlavreebis mniSvnelobebi, SeiZleba 
ganisazRvros sistemis saerTo danakargebi ise, rom, 
maT daakmayofilon pirobaTa balansi. ganvixiloT, 
Tu rogor CavrToT danakargebis gavlena datvirTvis 
optimaluri ganawilebis amocanaSi. exla ukve viyenebT 
cvladebs gamomuSavebuli simZlavris aRniSvnisaTvis, 
xolo Ni-s datvirTvis aRniSvnisaTvis.

sistemis datvirTvis cvlilebisas d(
I
)-Si 

CavweroT cvlilebebi gamomuSavebasa da danakargebSi:

gamovsaxoT danakargebis fardobiTi nazrdis sruli 
diferenciali (21);

aRvniSnoT:

da CavsvaT

davuSvaT, rom danakargebis fardobiTi nazrdi mniSnelov-
nad ar icvleba. maSin (24) gantoleba SeiZleba CavweroT:

elementaluri gardaqmnebis Sedegad

sadac wevri

vinaidan

da

amgvarad, danakargebis gaTvaliswinebiT qselSi 
datvirTvis ganawilebis amocanis gadasawyvetad, 
Tavdapirvelad xdeba datvirTvis ganawilebis gamoTvla 
danaxarjebis gareSe. miRebuli Sedegebis safuZvelze 
ganisazRvreba gantolebis (27) koeficientebi, 
romelic cvlis pirobebs formula 14-Si. amis Semdeg 
xdeba gamoTvlebi da Sesabamisi cvlileba simpleqsur 
cxrilSi. gamoTvlebi grZeldeba manam, sanam mezobel 
mniSvnelobaTa sidideebi ar gautoldeba erTmaneTs an maT 
Soris sxvaoba ar daakmayofilebs mocemul sizustes.
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