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sivrculi evoluciuri ekonomikuri procesebis fenomenologia 

 da sainvesticio politika

merab axobaZe, profesori, 
baCuki mesabliSvili, profesori,
elguja kurcxalia, doqtoranti 

reziume

Tanamedrove ekonomika – sivrculi ekonomi­
kaa. sivrculi ekonomikis qveS igulisxmeba re­
gioni, romlis raionebs Soris xdeba saqonlis, 
produqciis, investiciebis urTierTgacvla. 
vgulisxmobT, rom garkveuli saxis produqciis 
warmoeba damokidebulia gansaxilvel regionSi 
Semavali raionebis ekonomikur maCveneblebze. 
investiciebi gaigeba, rogorc nakaduri cvladi, 
anu investiciebis moculoba drois erTeulSi.

naSromSi entropiis maqsimizaciis principis 
safuZvelze ganxilulia sivrculi ekonomikuri 
procesis maTematikuri modelirebis sakiTx­
ebi, romlebic  struqturulad  warmoadgenen 
gansazRvrul sivrcul areebSi lokalizebul 
urTierTmoqmed ekonomikebis modelebis erTo­
bliobebs. es saSualebas gvaZlevs klasikuri 
idea-wonasworuli bazrisa, transformirebuli 
iqnas lokalur sabazro wonasworobaTa princi­
pad, romlebic erTmaneTs enacvlebian ZiriTadi 
evoluciuri ekonomikuri procesis ganviTare­
bisas.

sakvanZo sityvebi: sivrculi ekonomika. 
maTematikuri modelireba. investiciebi. mdgra­
doba.

Mathematical modeling and Phenomenology of 
Evolutionary Spatial Economic Processes

Merab Akhobadze - PProfessor
Elguja Kurtskhalia – PhD student

Bachuki Mesablishvili - PProfessor

Summary

The modern economy represents the spatial economy. 
Spatial economy means the region allocating the goods, 
products, investments exchange. It’s considered, that cer-
tain types of production depend on the region’s economic 
indicators. Investments are considered as flow variables i.e. 
amount of investments in time unit.

The article indicates the issues of mathematical mod-
eling for spatial economic process based on the entropy 
maximization principles that are structurally defined as 
set of integrating economic models localized in the area. 

It makes available to transform balanced market classical 
idea into principles of local market balances that are alter-
nating within the evolutionary process of economic devel-
opment.
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Tanamedrove ekonomika – sivrculi ekono­
mikaa. sivrculi ekonomikis dros  gvaqvs ur­
TierTdamokidebuli da urTierTmoqmedi di­
namikuri ekonomikuri procesebi, romlebic 
mimdinareoben drois sxvadasxva masStabebSi. am 
procesebis aRmoCena da maTze dakvirveba Seu­
Zlebelia rogorc wonasworul mdgomareobaSi, 
aseve megasistemasTan urTierTobisas.  rodesac 
garemo pirobebi mniSvnelovnad icvleba, xSir­
ad tradiciuli sabazro meqanizmebi uZlurebi 
arian SeinarCunon ekonomikuri sistemis wonas­
woroba @`Zveli~ mdgomareobis an `axlis~ mima­
rT. sivrculi evoluciuri ekonomikis Seswav­
lisa da marTvisaTvis aucilebelia Sesabamisi 
maTematikuri  modelebis Seqmna, romlebic 
saSualebas gvaZleven SevimuSaoT optimaluri, 
mdgradi sainvesticio politika. 

Tanamedrove ekonomika – sivrculi ekono­
mikaa. sivrculi ekonomikuri sistemis qveS ig­
ulisxmeba regioni, romlis raionebs Soris 
xdeba saqonlis, produqciis, investiciebis 
urTierTgacvla. amasTanave vgulisxmobT, rom 
garkveuli saxis produqciis warmoeba damokide­
bulia gansaxilvel regionSi Semavali raionebis 
ekonomikur maCvenebelze. investiciebi gaigeba, 
rogorc nakaduri cvladi, anu investiciebis 
moculoba drois erTeulSi.

tradiciul ekonomikaSi ekonomikuri proce­
sis analizi daiyvaneba wonasworuli mdgomare­
obebis povnaze. rodesac ekonomikuri sistema 
mcired gadaixreba wonasworuli mdgomareo­
bidan, mis mdgradobas uzrunvelyofen sabazro 
meqanizmebi. sivrculi ekonomikis dros ki gvaqvs 
urTierTdamokidebuli da urTierTmoqmedi 
dinamikuri ekonomikuri procesebi, romlebic 
mimdinareoben drois sxvadasxva masStabebSi. am 
procesebis aRmoCena da maTze dakvirveba Seu­
Zlebelia rogorc wonasworul mdgomareobaSi, 
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aseve megasistemasTan urTierTobisas.  rodesac 
garemo pirobebi mniSvnelovnad icvleba, xSirad 
sabazro meqanizmebi uZlurebi arian SeinarCu­
non ekonomikuri sistemis wonasworoba @`Zve­
li~ mdgomareobis an `axlis~ mimarT. sivrculi 
evoluciuri ekonomikis Seswavlisa da marTvi­
saTvis aucilebelia Sesabamisi maTematikuri  
modelebis Seqmna, romlebic struqturulad  
warmoadgenen gansazRvrul sivrcul areebSi 
lokalizebul urTierTmoqmed ekonomikebis 
modelebis erTobliobebs.

Tavisufali konkurenciis pirobebSi ekono­
mikuri saqmianobis regulirebis ZiriTad 
meqanizms warmoadgens bazari. aqedan gamomdi­
nare “bazris” Seswavla aris ekonomikuri mec­
nierebis ZiriTadi sagani kacobriobis istori­
is mTel manZilze. bazris politekonomikuri 
koncefcia gulisxmobs ekonomikuri agentebis 
racionalur qcevas, romelsac mivyavarT baz­
ris wonasworul mdgomareobamde. am koncef­
ciis realizacia xorcieldeba specialuri sa­
bazro regulatorebiT-administraciuli, sa­
gadasaxado, sabiujeto, samarTeblivi da sxva. 
am meqanizmebis daniSnulebaa daexmaron ekono­
mikur agentebs individualuri gegmebis koor­
dinirebaSi da operatiul saqmianobaSi. im miz­
niT, rom ekonomikuri sistema mivides wonaswor­
ul mdgomareobamde.

magram, realur ekonomikur procesebs Tu 
davakvirdebiT, zemoT moyvanili bazisuri kon­
cefcia sakmarisi araa im destabilizaciis, 
dezintegraciis, da koordinacis darRvevaTa 
axsnisaTvis, romlebsac xSirad mivyavarT wonas­
worobismiRma ganviTarebul egzotikur ekono­
mikur dinamikamde. sadac ukve, zemoT moyvani­
li sabazro regulatorebi “ususurebi” arian 
miiyvanoon ekonomikuri sistema wonasworul 
mdgomareobamde.

aqedan gamomdinare, cxadia, aucilebelia 
iseTi zogadi koncefciis Seqmna, romelic ax­
snis, rogorc ekonomikuri wonasworobis war­
moSobis aseve ekonomikuri ganviTarebis, misi 
zrdis meqanizmebs. aseT zogad koncefcias 
uwodeben “evoluciur ekonomikas”.

ekonomikuri mecnierebis es mimarTuleba 
SedarebiT axalia da misi Teoriuli baza axla 
yalibdeba. problema ganpirobebulia imiT, rom 
wonasworuli mdgomareoba da masTan dakavSire­
buli procesebis analizi da axsna iolia, vidre 
sxvadasxva droiT masStabebSi mimdinare urTi­
erTmoqmedi dinamikuri ekonomikuri procesebi­
sa, romelTa  aRmoCena da dakvirveba SeuZlebe­
lia rogorc wonasworul mdgomareobaSi, aseve 
ekonomikuri sistemebis urTierTqmedebisas mak­
rosistemasTan. im naSromebSi, romlebic evolu­
ciur ekonomikas exeba, ZiriTadad ganixilaven 
sam movlenas, romlebic miiCnevian sabazro wo­

nasworobis madestabilizebel faqtorebad.
inovaciuri qmedeba ekonomikuri subieqtis  

is faqtoria, romelic warmoadgens ekonomikis 
ganviTarebis mizezsA da wyaros. es is faqtoria, 
romelic uwyvetad agzavnis impulsebs da ubi­
Zgebs ekonomikas Sejibrebadobisaken, restruq­
turizaciisaken. aqedan gamomdinare evoluci­
uri ekonomikis ZiriTadi kvlevis sagania-rogor 
ibadeba inovacia, anu: piradi SemoqmedebiTi 
problematika, axali teqnikis teqnologiebis 
gaCena, produqciis xarisxis da Tvisebebis cvli­
leba, axali obieqtebis gaCena da sxva. sabazro 
areSi inovaciuri qmedebebis da Sejibrebado­
bis gavrcoba difuziis saSualebiT, ekonomikr 
sistemaSi warmoqmnian makroefeqtebs, romlebic 
aiZuleben ekonomikur sistemas  gadavides axal 
wonasworul mdgomareobaSi rac dakavSirebulia 
struqturul cvlilebebTan. struqturis yo­
veli umniSvnelo cvlileba  ki sistemaSi iwvevs 
garkveul dinamikur procesebs, axali maxasiaTe­
blebis gaCenas, rac moiTxovs maT Seswavlas spe­
cialuri maTematikuri meTodebis gamoyenebiT. 

ekonomikur sistemas gaaCnia TviTorgani­
zaciis elementebi. esaa misi unari dabados axa­
li dinamikuri reJimebi, rodesac sistema erTi 
wonasworuli mdgomareobidan gadadis meoreSi. 
ekonomikuri sistemis es Tviseba realizdeba 
sabazro da saxelmwifo regulatorebis saSu­
alebiT, romlebic xels uwyoben im siaxleebs, 
romlebic aiZuleben sistemas gadavides axal 
stacionalur mdgomareobaSi. xels uwyoben am 
siaxleebis danergvas da amkvidrebs siaxleTa 
axal formebs da struqturebs. am dros Cnde­
ba axali dinamika makoordinebeli da demakor­
dinebeli procesebiT. aramdgradi Sualeduri 
wonasworobebiT da  fazuri gadasvlebiT.

mesame movlena, romelic iwvevs sabazro wo­
nasworobis destabilizacias dakavSirebulia 
ekonomikuri sistemis urTierTqmedebasTan sxva 
sistemebTan, romlebsac sxva funqciuri daniS­
nuleba aqvs, rogorebicaa: politikuri, bune­
brivi da sxva. 

zemoT moyvanili movlenebis, faqtorebis 
saerTo da mniSvnelovani gansakuTrebulobebia:

•	 sivrculi ganawileba
•	 TiToeul maTganSi arsebobs iseTi Siga 

procesebi, romlebsac gaaCniaT sxvadasxva 
droiTi maxasiaTeblebi, relaqsaciebi.

es ukanaskneli saSualebas gvaZlevs klasi­
kuri idea-wonasworuli bazrisa, transformire­
buli iqnas lokalur sabazro wonasworobaTa 
principad, romlebic erTmaneTs enacvlebian 
ZiriTadi evoluciuri ekonomikuri procesis 
ganviTarebisas.

qvemoT ganvixilavT sivrcul ekonomikur 
procesebSi zemoT moyvanili  dinamikuri gan­
sakuTrebulobebis povnis meTods, rodesac in­
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vesticiebis formireba xdeba entropiis maqsimi­
zaciis principis safuzvelze [1].

Cven ganvixilvT makrosistemebs bolcmanis 
statistikiT.

vTqvaT gansaxilvel regionSi funqcionirebs 
M urTierTdakavSirebuli qvesistema (sawarmo). 
I
M
(t)-Ti aRvniSnoT investiciebis sidide, rom­

lebic drois t momentSi ideba m sawarmoSi.
-iT aRvniSnoT m sawarmos mogebis koeficienti. 

 aRniSnavs regionis maxasiaTebel parametrs, 
  gviCvenebs, Tu ramdenad kargad ar­

ian dakavSirebuli sawarmoebi erTmaneTTan. Tu 
yoveli sawarmo aris izolirebuli, maSin  
, xolo Tu yoveli sawarmo kavSirSia nebismier 
sxvasTan, maSin  . sxva SemTxvevaSi 

ganvixilavT SemTxvevas, roca regioni Riaa 
investiciebis mimarT (SesaZlebelia regionis 
garedan investiciebis Semodineba da inves­
ticiebis gadineba regionis gareT). regionis 
gare are CavTvaloT 0-vani nomris mqone sawar­
mod. -Ti aRvniSnoT investiciis sidide, 
romelic drois t momentSi s sawarmodan ideba 
m sawarmoSi. ganvixilavT SemTxvevas, roca m 
sawarmodan sxva sawarmoebSi ganxorcielebuli 
jamuri investicia proporciulia  -si:

 (1)
TiToeul sawarmoSi investiciis sididis ga­

mosaTvlelad gvaqvs diferencialur gantole­
baTa Semdegi sistema:

Tu   aRniSnavs s sawarmosTvis m sa­
warmos mizidvis funqcias, (ganvixilavT SemTx­

vevas, roca funqcia aris logistikuri 
funqcia:

sadac  aris s sawarmosTvis m sawarmos 
mimzidvelobis maxasiaTebeli parametri), ma­
Sin entropiis maqsimizaciis principis Tanaxmad 

ualbaTesia  sidideebis is mniSvnelobebi, 
romlebic akmayofileben (1) pirobas da rom­
lisTvisac funqcia aRwevs maqsimums.

  sidideebis is mniSvnelobebi, romlebic 

akmayofileben (2) pirobas da romelzedac   

funqcia aRwevs maqsimums, moicema formuliT:

Tu  sidideebis miRebul mniSvnelobebs 
SevitanT diferencialuri gantolebebis (2) sis­
temaSi, miviRebT diferencialur gantolebaTa 

cxad sistemas   cvladebis mimarT:

miRebuli diferencialuri gantolebis 
amonaxsni (sazogadod, Cven ar SegviZlia am 
amonaxsnis Cawera cxadi saxiT, Cven vpoulobT 
mis miaxloebiT mniSvnelobas) saSualebas gva­
Zlevs vicodeT yovel sawarmoSi Cadebuli in­
vesticiebis ualbaTesi mniSvneloba drois t mo­
mentisaTvis.

Tu (6) tolobebis marjvena mxareebs gavu­
tolebT 0-s da amovxsniT miRebul gantole­
baTa sistemas, amiT vipoviT regionSi arse­
bul wonasworobis mdgomareobebis SesaZlo 
mniSvnelobebs. sazogadod miRebul gantole­
baTa sistemas eqneba ramdenime (erTi, an meti) 
arauaryofiTi amonaxsni. Sesabamisad, regionSi 
gveqneba ramdenime (erTi, an meti)  wonasworobis 
mdgomareoba.

SevniSnoT, rom Tu romelime m-Tvis  
, maSin m-ur sawarmoSi investicia usasrulod 
izrdeba, amitom CvenTvis sainteresoa SemTxve­

va, roca .
yovelive zemoTqmulis TvalsaCinod Cvenebi­

saTvis Cven ganvixilavT SemTxvevas, roca M=2 

(gvaqvs 2 sawarmo),  aris damokidebuli mx­
olod m-ze da regionis gare aris mizidvis fun­

qcia  .
ganxilul SemTxvevaSi diferencialuri gan­

tolebebis (6) sistemas zRvruli ciklebi ar 
gaaCnia da (6)-is amonaxsnebi miiswrafvian mudmi­
vi amonaxsnebisaken - wonasworobis mdgomareo­

bisaken. Cveni mizania  sakoordinacio 
sibrtyis I meoTxedSi vipovoT arauaryofiTi 
wonasworobis mdgomareobebi. amisaTvis saWiroa 
vipovoT Semdegi gantolebaTa sistemis yvela 
arauaryofiTi amonaxsni:
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SemoviRoT aRniSvnebi:

1.  parametrebis nebismieri 
mniSvnelobisaTvis (7) sistemas  gaaCnia trivi­

aluri amonaxsni: 

2. Tu  (wirs, romlis wertile­

bi akmayofileben pirobebs: davarqvaT  

wiri), maSin  parametrebis nebismieri 

mniSvnelobisaTvis  regionSi gvaqvs






 ±

2;0 I
  sax­

is wonasworobis mdgomareoba, sadac

Tu sruldeba piroba  (wirs, 
romlis wertilebi akmayofileben pirobebs: 

 davarqvaT  wiri), maSin   
parametrebis nebismieri mniSvnelobisaTvis   

regionSi gvaqvs  saxis wonasworobis 
mdgomareoba, sadac 

3. Tu  (msgavsi suraTi miiRe­

ba im SemTxvevaSi, roca  , an 

roca  ) da sruldeba piroba  

(wirs, romlis wertilebi ak­
mayofileben pirobebs:

 

davarqvaT  wiri), maSin regionSi gvaqvs 

dadebiTi wonasworobis mdgomareoba  
sadac 

Tu  da sruldeba pirobebi: a)  

;

b)   (wirs, 
romlis wertilebi akmayofileben pirobas: 

davarqvaT  wiri);

g) (wirs, romlis 
wertilebi akmayofileben pirobas: 

davarqvaT  wiri)
maSin regionSi gvaqvs dadebiTi wonasworobis 

mdgomareoba  ; sadac 

Tu Cven 1-s CavwerT im areSi, romelSic ar­
sebobs wonasworobis  mdgomareoba, 2-s Cavw­
erT im areSi, romelSic arsebobs wonsasworo­

bis mdgomareoba, 3-s CavwerT im areSi, 

romelSic arsebobs wonsasworobis 
mdgomareoba , 4-s CavwerT im areSi, romelSic 

arsebobs wonsasworobis  mdgomareoba, 
5-s CavwerT im areSi, romelSic arsebobs won­
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sasworobis   mdgomareoba, 6-s CavwerT 
im areSi, romelSic arsebobs wonsasworobis  

mdgomareoba, 7-s CavwerT im areSi, 

romelSic arsebobs wonsasworobis  

mdgomareoba, maSin, Tu , miviRebT 
nax. 1-ze mocemul suraTs: 

 

regionSi ganxorcielebuli yoveli cvlile­
ba iwvevs sainvesticio obieqtebis maxasiaTebeli 
parametrebis cvlilebas. Tu Secvlili parame­

trebis Sesabamisi wertili ekuTvnis   
sakoordinato sibrtyis pirveli meoTxedis 
imave ares, romelsac ekuTvnoda parametrebis 
cvlilebamde, maSin sistema darCeba imave tipis 
wonasworobis mdgomareobaSi, romelSic iyo cv­
lilebamde.

Tu Secvlili parametrebis Sesabamisi wer­
tili ar ekuTvnis  sakoordinato sibrtyis pir­
veli meoTxedis imave ares, romelsac ekuTvno­
da parametrebis cvlilebamde, maSin SeiZleba 
aRmoCndes, rom axal areSi ar arsebobdes imave 
tipis wonasworobis mdgomareoba. magaliTad, 
vTqvaT sawyis momentSi sainvesticio obieqtebis 
maxasiaTebeli parametrebis Sesabamisi wertili 

iyo F ares 0P
 wertili da sistema imyofebo­

da  tipis wonasworobis mdgomareobaSi. 
ganxorcielebuli cvlilebis Sedegad sainves­
ticio obieqtebis maxasiaTebeli parametrebis 

Sesabamisi wertilia G  ares 1P  wertili. G  
areSi  tipis wonasworobis wertili ar arsebobs, 
amitom sistema gadava sxva tipis wonasworobis 
mdgomareobaSi. iqneba Tu ara es gadasvla naxt­

omiseburi, es damokidebulia imaze, emTxveva Tu 

ara  wonasworobis mdgomareobis mniS­
vneloba wonasworobis romelime sxva mdgomare­

obis mniSvnelobas F  da G  areebis saerTo saz­
Rvarze. 

dakvniTi nawili
naSromSi, ganxilulia sivrculi ekonomi­

kuri, evoluciuri procesebis maTematikuri 
modelirebis sakiTxebi entropiis maqsimaziis 
principis safuZvelze. Cvens mier miRebuli Se­
degebi saSualebas gvaZleven SevimuSaoT  mdgra­
di sainvesticio politika, ganvsazRvroT Cveni  
yoveli gadawyvetilebis riskis zoma. 
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