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ekonomikur-maTematikuri modelebis optimizaciis  

zogierTi meTodis Sesaxeb 

neli sesaZe 
saqarTvelos teqnikuri universiteti 

reziume 

naSromSi ganxilulia realuri ekonomikuri procesebis optimizaciis ramdenime 

meTodi maTematikis Tanamedrove miRwevaTa gamoyenebiT. kerZod ganixileba statikuri 

optimizaciis meTodi, dinamikuri optimizaciis meTodi da TamaSTa Teoria. am meTodebis 

gamoyeneba mniSvnelovania ekonomikis gonivruli da swori marTvisaTvis, rac samomavlod 

uzrunvelyofs qveynis ekonomikis Semdgom ganviTarebas. 

sakvanZo sityvebi: optimizacia.  statikuri optimizacia.  dinamikuri optimizacia. 

TamaSTa Teoria.  
1. Sesavali 

ekonomikur-maTematikurma mimarTulebam Tavisi warmoSobis momentidan dRemde ga-

nicada seriozuli ganviTareba da srulyofa. didia ekonomikur-maTematikuri modelirebis 

roli ekonomikuri Teoriis ganviTarebaSi. msoflio konkurenciis maRali done, warmoebis 

da moxmarebis sul ufro mzardi masStabebi resursebis SezRudulobis pirobebSi 

aucilebels xdis ekonomikis marTvis praqtikaSi gamoyenebul iqnas mowinave maTematikuri 

da instrumentuli meTodebi. 

 informaciuli teqnologiebis ganviTarebis Tanamedrove done axal sicocxles aZ-

levs realuri ekonomikuri procesebis modelirebas. es ukanaskneli SesaZleblobas 

iZleva miRebul iqnas xarisxobrivi mmarTvelobiTi gadawyvetilebebi mniSvnelovan 

faqtorTa raodenobis gaTvaliswinebiT, rac saboloo jamSi zrdis ekonomikis 

konkurentunarianobas [1,2] . 

aRniSnuli sakiTxebi did mniSvnelobas iZens dRevandeli saqarTvelos ekonomikis 

ganviTarebis pirobebSi. aucilebeli xdeba ekonomikis gonivruli da swori marTva, ramac 

samomavlod unda uzrunvelyos qveynis ekonomikis Semdgomi ganviTareba.  

maTematikis Tanamedrove miRwevaTa gamoyeneba ekonomikur kvlevasa da Sesabamisad 

praqtikaSi ramdenime mimarTulebiT xorcieldeba, romelTagan erT-erTi mniSvnelovania 

optimizaciis meTodebi (anu ufro zustad operaciaTa kvleva) ekonomikaSi. es is me-

Todebia, romlebic ZiriTadad muSavdeba maTematikur daprogramebaSi, TamaSTa TeoriaSi da 

a.S. [3]. maTematikuri optimizaciis meTodi iseTi procesia, romlis drosac xdeba yvelaze 

saukeTeso gadawyvetilebebis Zebna ama Tu im kriteriumis mixedviT. 

meurneobis racionaluri gaZRolis maTematikuri amocana warmoadgens yvela SesaZ-

lebeli variantebis simravlidan iseTi instrumentuli sidideebis mniSvnelobaTa SerCevis 

amocanas, romlis drosac miznobrivi funqcia aRwevs maqsimums.  
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2. ZiriTadi nawili 

statikuri optimizaciis meTodi. meurneobis racionaluri gaZRolis 

maTematikuri amocana gulisxmobs drois gansazRvrul momentSi SezRuduli resursebis 

ganawilebas. am amocanis miznobrivi maTematikuri formulireba SeiZleba Semdegi saxiT 

CamovayaliboT. saWiroa vipovoT cvladebis is mniSvnelobebi, romlis drosac mocemuli 

funqcia miaRwevs maqsimums da daakmayofilebs SezRudvebis sistemas. aseTi saxiT 

warmodgenil statikur optimizaciis amocanas uwodeben  maTematikuri daprogramebis 

amocanas, romelic  maTematikurad SeiZleba ase warmovadginoT: 

vipovoT nXXX ,...,, 21  cvladebi (instrumentebi) romlebic akmayofileben Semdegi  

saxis gantolebas: 



























=

),..,(
.
.
.

),..,(
),..,(

)(

21

212

211

nn

n

n

xxxg

xxxg
xxxg

xg ,   



























=

nb

b
b

b

.

.

.
2

1

 

miznobrivi funqcia Rebulobs maqsimalur mniSvnelobas Semdegi SezRudvebis 

pirobebSi: 

)(max xF , roca bxg =)(                           (1) 

arawrfiv daprogramebaSi SezRudvaTa sistema Sedgeba ori tipis pirobisagan: 

1) arauaryofiTobis piroba 

01 ≥x   02 ≥x . . . 0≥nx  

2) SezRudvebi utolobaTa saxiT 
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SezRudvebi veqtoruli formiT Caiwereba Semdegi saxiT: 

bxgx ≤≥ )(,0                                        (3) 

am CanawerSi SezRudvebis funqciebi ( )...(),( 21 xgxg )ng  uwyvetad diferencirebadia, 

SezRudvaTa mniSvnelobebi ( ,..., 21 bb nb ) namdvili ricxvebia, 0 – 0-isagan Semdgari veqtor-

svetia, x   - arauaryofiTi veqtoria. 
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arawrfivi daprogramebis mizania cvladTa iseTi arauaryofiTi mniSvnelobebis 

povna, romlebic daakmayofileben (2) pirobebs da Sesabamisad miznobrivi funqcia miiRebs 

maqsimalur mniSvnelobas.  

ekonomikuri obieqtebis marTvis praqtikaSi ufro metad gavrcelebulia wrfivi 

modelebi. wrfiv daprogramebaSi miznobrivi funqcia warmodgenilia wrfivi formiT: 

cxxcxcxcxF nn =+++= ...)( 2211                         (4) 

sadac c  mocemuli veqtor-striqonia ),...,,( 21 ncccc = . 

aqac gvaqvs ori saxis SezRudva: 

1) arauaryofiTobis piroba  01 ≥x   02 ≥x . . . 0≥nx      

2) SezRudvebi utolobaTa saxiT: 
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veqtoruli saxiT SezRudvebi Caiwereba Semdegi saxiT 

0,1 ≥≤ xbAx  

sadac, A  - )(mxn  ganzomilebiani matricaa 
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wrfivi daprogramebis amocanis mizania moiZebnos cvladTa iseTi arauaryofiTi 

mniSvnelobebi, romlebic akmayofileben SezRudvebs da miznis funqcias aniWeben 

maqsimalur mniSvnelobas. 

dinamikuri optimizaciis meTodi. optimizaciis dinamikuri amocana warmoadgens 

SezRuduli resursebis ganawilebis amocanas urTierTkonkurentuli miznebis kompleqsis 

misaRwevad gansazRvruli drois SualedSi. maTematikur terminebSi es amocana 

Camoyalibdeba Semdegi saxiT: amocana mdgomareobs marTvis simravlidan droze 

damokidebuli mmarTveli parametrebis SerCevaSi. cvladi sidideebis garkveuli 

raodenobas vuwodebT mmarTveli parametrebs. droze damokidebuli funqciaTa simravles 

ki - marTvis simravles. SerCeuli drois funqciebi gansazRvraven Tavis mxriv Tu rogori 

saxe eqnebaT droze damokidebul sxva cvladebs, romlebic gansazRvraven sistemis 

yofaqcevas. am cvladebs uwodeben fazur koordinatebs. fazuri koordinatebis mniS-

vnelobebi drois yovel momentSi SeirCeva ise, rom miRweul iqnas miznobrivi fun-

qcionalis maqsimumi.  
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dro t  warmoadgens uwyvet sidides da icvleba fiqsirebul SualedSi 10 ttt ≤≤ ., 

0t  sawyisi  mniSvnelobidan (romelic cnobilia) saboloo 1t  momentamde., romlis 

mniSvnelobac optimizaciis umetes amocanaSi xSirad unda ganisazRvros.  

sistemis mdgomareoba am SualedSi xasiaTdeba )(),...,(),( 21 txtxtx n  fazuri 

koordinatebiT, romelic warmoadgens fazur veqtor-striqons: 

))(),...,(),(()( 21 txtxtxtx n=                            (6) 

geometriuli TvalsazrisiT fazuri traeqtoria warmoadgens mruds, romlis wer-

tilebic ekuTvnis nE  sivrces.  

gadawyvetilebebi, )(1 tu da )(2 tu romlebic unda miRebul iqnas drois yovel 

mocemul momentSi t  miTiTebul intervalidan, warmoadgens veqtoruli saxis marTvis 
funqciebs  

)(),...,(),( 21 tututu n                                                    (7) 
da geometriuli interpretaciiT igi warmoadgens 

nE  sivrcis wertils, romelsac 

marTvis funqcia ewodeba. 

{ } { }Etvtu ∈= )()(  10 ttt ≤≤                     (8) 

moiTxoveba, rom TiToeuli mmarTveli parametri warmoadgendes uban-uban  drois 

uwyvet funqcias. amitom marTva warmoadgens uban-uban  drois uwyvet funqcias. am 

funqciis mniSvnelobebs miTiTebuli Sualedidan t  drois yovel mocemul momentSi 

ewodebaT marTvis veqtorebi (8). mmarTveli parametrebis SesaZlo mniSvnelobebi 

akmayofileben SezRudvebs.  

( Ω∈)(tU ,          10 ttt ≤≤  

Cveulebriv iTvleba, rom Ω  marTvis are warmoadgens amozneqils da kompaqturs 
(anu Caketils da SezRuduls), romelic invariantulia drois mimarT. 

fazuri traeqtoria )(tX  ganisazRvreba moZraobis gantolebidan, romelic war-

moadgens diferencialur gantolebaTa sistemas, romelSic fazuri koordinatebis 

cvlilebis siCqare warmodgenilia rogorc fazuri koordinatebis, mmarTveli parametrisa 

da drois funqcia: 

))(),...,(),(()()( 21 txtxtxFtxt
dt
dx

njj ==∂  

njttututu n ,...,3,2,1),);(),...,(),( 21 =                                                           (9) 
im SemTxvevaSi, rodesac (9) dif. gantoleba ar aris cxadad damokidebuli droze, 

maSin moZraobis gantolebaTa sistemas uwodeben avtonomiurs. miznobrivi funqcionals, 
romlis maqsimalur mniSvnelobasac veZebT Caiwereba Semdegi saxiT:  

{ } ∫ +== ),()),(),()( 1txFdtttutxtuJJ                      (10) 

integralqveSa funqcia gviCvenebs, rom funqcionali damoidebulia fazur 
koordinatebze da marTvis parametrebze, romlebic drois funqcias warmoadgens:  

=),,( tux ))(),...,(),( 21 txtxtx n      )(),...,(),( 21 tututu n   sadac, ttt ≤≤0                (11) 
F -parametrebis funqcia – gviCvenebs funqcionalis damokidebulebas saboloo 

mdgomareobasa da drois saboloo momentze 

()( FtxF =⋅ ))(),...,(),( 21 txtxtx n ; 1t ) 

miznobrivi funqcionali (10) Cawerilia funqcionalis saxiT. iTvleba, rom   T  

da F  warmoadgenen fiqsirebul uwyvetad diferencirebad funqcias.  
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TamaSTa Teoria.  ukanasknel wlebSi gaizarda TamaSTa Teoriis rolo ekonomikur 

da socialur mecnierebis mraval sferoSi. ekonomikaSi igi gamoiyeneba ara mxolod 

saerTo sameurneo amocanebis gadasawyvetad, aramed sawarmoos strategiuli problemebis 

analizisTvis, saorganizacio struqturebis da stimulirebis sistemis SemuSavebisaTvis. 

am Teoriis Casaxva ukavSirdeba 1944 wels gamocemul j. neimanisa da o. 

morgenSternis monografias `TamaSTa Teoria da ekonomikuri yofaqceva” zogierTma igi 

Seafasa, rogorc revolucia ekonomikur TeoriaSi. es mosazreba ar aris Zalze Tamami, 

radgan axali Teoria Tavidanve miznad isaxavda racionaluri qcevis aRweras 

urTierTdakavSirebul situaciebSi gadawyvetilebis miRebisas. iseTi sfero rogoricaa 

strategiuli qceva, konkurencia, kooperacia warmoadgens ZiriTads TamaSTa TeoriaSi 

ukavSirdeba uSualod marTvis amocanas. 

TamaSTa Teoriis pirveli naSromebi gamoirCeoda maRali xarisxis formaluri 

abstraqciiT, rac maT naklebad gamosadegs xdida praqtikaSi.  

samrewvelo ekonomikis progresma farTod gauRo kari TamaSTa Teorias gamoyenebiT 

sferoSi. ukanasknel xans misma meTodebma daipyres marTvis sfero. unda aRiniSnos, rom 

ukve 1980 wels amerikelma ekonomistma m. porterma Semoitana iseTi cnebebi, rogoricaa 

“strategiuli svla” da “moTamaSe”.  

magaliTad gamodgeba gadawyvetilebebi, romlebic exeba safaso produqciis 

gatarebas, axali bazrebis dapyrobas, sawarmoebis Seqmnas, inovacias, vertikaluri 

integraciis sferoSi liderebis da Semsruleblebis gamokveTas. am Teoriis debulebebi 

gamosadegia yvela saxis gadawyvetilebebis miRebisas, Tu am gadawyvetilebebze zegavlenas 

axdenen sxva moqmedi pirobebic. es pirobebi an moTamaSeebi ar aris aucilebeli iyvnen 

sabazro konkurentebi; maT rolSi SeiZleba iyvnen submimwodeblebi, wamyvani klientebi, 

organizaciis TanamSromlebi kolegebi da a.S.  

TamaSTa Teoriis instrumentebi gamoiyeneba roca  TanamonawileTa Soris arsebobs 

mniSvnelovani urTierTdamokidebuleba gadaxdis dargSi. TamaSTa Teoriis gamoyenebas aqvs 

Tavis sazRvrebic. zogierT SemTxvevaSi TamaSTa Teoriis instrumentebi gamosayenebelia 

mxolod damatebiTi informaciis miRebis SemTxvevaSi.  

eqsperimentulad damtkicebulia, rom TamaSis gafarToebisas 10-ze meti etapiT 

moTamaSeebi veRar iyeneben Sesabamis algoriTmebs da ver axerxeben TamaSis gagrZelebas 

wonasworuli strategiebiT. 

TamaSTa Teoria rTuli dargia. misi gamoyenebisas unda davicvaT sifrTxile da 

gamoyenebis sazRvrebi. gamocdileba gviCvenebs, rom Sesabamisi instrumentebis gamoyeneba 

upriania erTjeradad, principulad mniSvnelovan sagegmo strategiul gadawyvetilebebis 

miRebisas, maT Soris msxvil kooperatiul xelsekrulebaTa momzadebisas. 
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3. daskvna 

amrigad, informaciuli teqnologiebis ganviTarebis Tanamedrove done ganapirobebs 

miRebul iqnas xarisxobrivi mmarTvelobiTi gadawyvetilebebi mniSvnelovan faqtorTa 

raodenobis gaTvaliswinebiT, rac saboloo jamSi zrdis ekonomikis konkurentunarianobas  

naSromSi ganxilulia realuri ekonomikuri procesebis optimizaciis ramodenime 

meTodi maTematikis Tanamedrove miRwevaTa gamoyenebiT. aRniSnuli sakiTxebi did 

mniSvnelobas iZens dRevandeli saqarTvelos ekonomikis ganviTarebis pirobebSi. 

aucilebeli xdeba ekonomikis gonivruli da swori marTva, rac samomavlod 

uzrunvelyofs qveynis ekonomikis Semdgom ganviTarebas. 
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ABOUT SOME METHODS OF OPTIMIZATION OF  
ECONOMIC-MATHEMATICAL MODELS 
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Summary 

 

In article it is considered methods of optimization of real economic processes with using of 

modern achievements in sphere of mathematics: statistical dynamic methods of optimization and the 

theory of games. The using of these methods provides development of economy, and raises its 

competitiveness.  

 

О НЕКОТОРЫХ МЕТОДАХ ОПТИМИЗАЦИИ  
ЭКОНОМИКО-МАТЕМАТИЧЕСКИХ МОДЕЛЕЙ 

Сесадзе Н. 
Грузинский Технический Университет 

Резюме 
Pассматриваются методы оптимизации реальных экономических процессов с 

использованием современных достижениий в сфере математики: статистический и 

динамический методы оптимизации и теория игр. Использование этих методов 

обеспечивает развитие экономики и повышает ее конкурентоспособность. 


