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sistemis entropia    da udris 

nuls,  rodesac  . siste-

mis stacionaluri mdgomareobis povnis 
aRniSnul meTods uwodeben entropiis maq-
simizaciis princips. 

ganvixiloT ekonomikuri sivrce rome-

lic  Sedgeba N  qvesistemisagan (raionisa-
gan). vgulisxmobT, rom ekonomikur sivr-
ceSi awarmoeben garkveuli tipis pro-
duqts da m  raionis SesaZleblobani aR-
niSnuli tipis produqciis warmoebisaTvis 
damokidebulia danarCen yvela raionis 
ekonomikur maCveneblebze. 

ganvixiloT investirebis procesi. Ti-
Toeuli m  qvesistema (raioni) drois mo-

cemul   momentisaTvis davaxasiToT im in-

vesticiebiT )(tIm , romlebic ideba am qve-

sistemaSi. investiciebis qveS vgulisxmobT 
nakadur cvlads, anu drois erTeulSi 
ganxorcielebul investiciebis moculo-
bas.  gantoleba (1) am SemTxvevaSi Caiwereba 
Semdegi saxiT [4] 
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aq )(tIm  investiciebis nakadia TiToeul 

qvesistemaSi, xolo  investiciis nakadia 

ganxorcielebuli   raionidan    raionSi 

da warmoadgenen zogadad SemTxveviT 
procesebs. 

);( yxmm   _ ori cvladis funqciaa, 

romelic zrdadia pirveli cvladis (Semo-
savlebis) mimarT da klebadi meore 
cvladis (magaliTad danaxarjebi, amorti-
zacia) mimarT. 

ganvixiloT SemTxveva, roca m  raio-
nidan sxva raionebSi ganxorcielebuli 

jamuri investicia proporciulia )(tIm :  
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sadac );(  mc  aris ori cvladis funq-
cia, romelic klebadia pirveli cvladis 

da zrdadia meore cvladebis mimarT. mc  
aris m  raionis maxasiaTebeli parametri 
(rac ufro ukeTesi sainvesticio pirobebia 

m  raionSi, miT ufro didia mc ).   siste-

muri parametria, saerTo yvela qvesiste-
misaTvis (raionisaTvis), romelic axasia-

Tebs qvesistemebs Soris ekonomikur urTi-
erTkavSirs [2].  

entropiis maqsimizaciis principis Ta-
naxmad, ualbaTesi sidideebis is mniSvne-
lobebi, romlebic akmayofileben (3) pi-
robas da romlebzedac funqcia 
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aRwevs maqsimums ( )(ts  aris raionis mi-

zidvis funqcia, romelic axasiaTebs sa-
investicio garemos aRniSnul raionSi da 

warmoadgens investiciebis wils  raionSi 

[3,4]). pirobiTi eqstremumis povnis, lag-
ranJis meTodis Tanaxmad (3), (4) amocanis 
amonaxsnia [3]: 
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sivrculi ekonomikuri procesebis, de-
mografiuli procesebis maTematikuri mo-
delebis parametrebis povnis meTodebi ume-
teswilad efuZneba statistikur monace-
mebs. naSromebSi [2,3], ganxiluli sainvesti-
cio politikis da demografiuli procesis  
gansazRvrisaTvis SemoTavazebul maTemati-
kur modelebSi Semavali parametrebi, aiRe-
boda statistikuri monacemebidan. (demog-
rafiuli procesis modelSi: dabadebulTa 
da sikvdilianobis maCveneblebi, ganisazR-
vreboda wina wlebis Sesabamisi parametre-
bis statistikuri monacemebidan. xolo sa-
investicio politikis ganmsazRvrel mo-
delSi firmis mogeba, Semosavlebi da sxva 
wina wlis firmis ekonomikuri maCveneble-
bis mixedviT).  

cxadia, modelSi Semavali parametrebi, 
umjobesia gansazRvruli iyvnen Cvens mier 
marTuli, damoukidebeli parametrebis sa-
SualebiT, rac saSualebas mogvcems vmar-
ToT Sesabamisi procesebi da analizi 
gavukeToT Cvens SesaZlo gadawyvetile-
bebs. iseTi saxelmwifroebrivi mniSvnelo-
bis procesebis, rogoricaa demografiuli, 
sainvesticio politikis marTvis da sxva 
modelis parametrebi, umjobesia gansazRv-
ruli iyvnen sabiujeto parametrebis sa-
SualebiT. radganac, biujetis parametrebi 
faqtobrivad gansazRvraven qveynis  ekono-
mikas, kulturul-socialur mdgomareo-
bas, saerTod qveynis momavals. 
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ase magaliTad, naSromSi [3], Semotanili 
iqna aprioruli albaTobebis informaciis 
Sefasebis iseTi saxe, romelic saSualebas 
iZleva sivrculi ekonomikuri  procesis, 
demografiuli procesis  prognozi gakeT-
des regulirebadi, Cvens mier marTvadi 
parametrebis saSualebiT: rogorebicaa  
regionis ganviTarebis gegma, warmoebis mo-
geba, zarali, danaxarjebi mosaxleobis sa-
medicino momsaxurebisaTvis,   socialuri 
xarjebi da sxva. 

aseTnairad gansazRvruli modelebi sa-
Sualebas gvaZleven SevqmnaT regionis gan-
viTarebis imitaciuri eqspertuli siste-
mebi, ris safuZvelze SegviZlia SevafasoT  
Cveni konkretuli gadawyvetilebebi sain-
vesticio politikis SemuSavebisaTvis, de-
mografiuli procesis marTvisaTvis da 
sxva.  qvemoT, makrosistemuri procesebis 
parametruli identifikaciisaTvis gamovi-
yenebT  meTodebs, romelic aRwerilia naS-
romebSi [2].  

mosaxleobis aRwarmoebas, sikvdiliano-
bas ZiriTadad gansazRvraven danaxarjebi 
mosaxleobis samedicino momsaxureobaze, 
ekologiuri, socialuri  pirobebi region-
Si da sxva. 

sikvdilianobis, dabadebis garantiis 
absoluturad determinirenuli procesi 
ar arsebobs. bavSvis dabadeba ganisazRv-
reba mravali faqtoriT:  mSoblebis, gansa-
kuTrebiT dedis janmrTelobiT, wlovane-
biT, kvebiT, socialuri pirobebiT, ubedu-
ri SemTxvevebiT. erTi sityviT uamravi 
faqtoriT da    yvelgan individualuri da 
araerTgvarovani  dinamikuri procesebia,  
romlebsac aqvT araerTgvarovani sivrcu-
li ganawileba. 

adamianis sikvdilianobis procesi ga-
nisazRvreba mravali komponentisgan. erT–
erTi dakavSirebulia adamianis daberebas-
Tan, romelic warmoadgens sufTa biolo-
giur process.  

magram es procesi yvela adamianSi midis 
sxvadasxvanairad, anu aris individualuri. 
meore, erT-erTi umniSvnelovanesi kompo-
nentia avadmyofoba. SeiZleba iTqvas, rom 
es komponenti aris yvelaze mniSvnelovani 
sikvdilianobis raodenobriv maxasiaTeb-
lebSi. mesame komponentad SegviZlia avi-
RoT ubeduri SemTxvevebi. meoTxe kompo-
nentad _ garemo pirobebis zemoqmedeba 

adamianebze. SeiZleba iTqvas, rom mosa-
xleobis sikvdilianobis procesis kvlevis 
meTodebi ori saxisaa. rogorc zemoT aRv-
niSneT, erTi eyrdnoba regresiul mode-
lebs da statistikur monacemebs. maTi meS-
veobiT ikvleven kavSirs sikvdilianobis 
maCveneblebsa da im faqtorebs Soris, 
romlebic zemoT CamovTvaleT.  

qvemoT entropiis maqsimizaciis prin-
cipis gamoyenebiT, SemovitanT aRwarmoebis 
parametris indikators, romelic saSua-
lebas mogvcems SevqmnaT demografiuli 
procesis prognozirebis imitaciuri mode-
li, sadac Cven miviCnevT, rom sikvdili-
anobis buneba aris stoqastikuri: sikvdi-
lianobis masiuri xasiaTi (elementaruli 
xdomilebanis arseboba) da garkveuli kva-

zi-stabiluroba. aRniSnuli procesis (σ 
algebra da zoma) SegviZlia miviCnioT am 
hipoTezis safuZvlad. anu is, rom sikv-
dilianobis process aqvs SemTxveviTi xa-
siaTi. es hipoTeza saSualebas gvaZlevs am 
procesis maTematikuri modelirebisaTvis 
da sikvdilianobis raodenobrivi maxasia-
TeblebisTvis gamoviyenoT SemTxveviTi 
procesebis Teoria. 

sikvdilianobis procesi or doniania – 
mikro da makro. mikro doneze ganixileba 
individualuri (elementaruli) xdomilo-
bebi, xdomilebis simravleebi gansazRv-
ruli TvisebebiT. 

mikro doneze ki sikvdilianobis pro-
cesi warmovadginoT am simravleebis al-
baTuri maxasiaTeblebiT. fenomenaluri 
sqema am procesisa aseTia [2]: 

mosaxleobis ganawileba wlovanebebis 
mixedviT drois mocemuli t  momentisaTvis 

davaxasiaToT  ganawilebiT , 

sadac    mTliani mosaxleobaa. momdevno 

wels TiToeuli wlovanebis jgufidan cxa-
dia yvela ver gadava momdevno jgufSi. is, 
vinc gadava momdevno wlovanebis jgufSi, 

aRvniSnoT  , xolo vinc ver gadava - 

D(a,t). cxadia, 
,    (6) 

aq Cven miviCnevT, rom xdomilebebi 
„sicocxle“ da „sikvdili“ SemTxveviTia da 
damoukidebeli. maSin yoveli jgufis Ti-
Toeuli wevrisaTvis arsebobs aprioruli 
albaToba   imisa, rom is gadava wlo-
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vanebis momdevno jgufSi. Sesabamisad, sikv-

dilianobisTvis gveqneba  , aprio-

ruli albaToba (analogiurad, sainvesti-
cio politikis gansazRvrul modelSi Tu 
warmoebuli produqciis mTliani raode-
nobidan   wili aris vargisiani, maSin 

 wunia). 

Cven vuSvebT, rom  – s TiToeul 

individi  (warmoebuli produqti sainves-
ticio politikis amsaxvel modulSi) SeiZ-
leba gadavides momdevno wlovanebis jgu-
fSi da SeiZleba arc erTi ar gadavides. 
aseTi stoqastikuri  meqanizmi adekvatu-
ria fermis statistikis [3]. 

aqedan gamomdinare SegviZlia davweroT 
aseTi procesis ganzogadebuli informa-
ciuli entropiisaTvis [3] 

 

 
cxadia imisaTvis, rom adamiani erTi 

wlovanebis jgufidan gadavides momdevno 
wlovanebis jgufSi saWiroa garkveuli 
resursebi (bina, samsaxuri, ganaTleba da 
a.S.). Tu Cven SegviZlia TiToeuli es 
komponenti davaxasiaToT Sesabamisi 
xarjis sididiT – fulad erTeulebSi 

, maSin SegviZlia davweroT, rom 

 
sadac     warmoadgens yvela 

resursis    kompozicias. 

(3) gantolebis amonaxsni (4) SezRud-
vebisas gvaZlevs adamianTa jgufebis ga-
nawilebis prognozirebis saSualebas wlo-
vanebis mixedviT. rac warmoadgens entro-
piis maqsimizaciis princips. anu (3) gan-

tolebis amonaxsni aris  –is mniSvne-

lobebi, romlis dros funqcia (3) aris 
maqsimumi. 

miRebul Sedegebs ufro cxadi ilust-
rirebisaTvis ganvixiloT ufro realis-
turi modeli, anu roca 

,           (9) 
am SemTxvevaSi fermis ganzogadebuli 

informaciuli entropiis asimptoturi 
mniSvneloba warmoadgens bolcmanis gan-

zogadebul informaciuli entropias da am 
identurobas aqvs Semdegi saxe, anu (3) 
miiRebs Semdeg saxes [3] 

 
rogorc vxedavT, modelSi Sedis 

parametrebi, romlebic SeiZleba davyoT 
or jgufad. pirvel jgufs qmnis paramet-
rebi, romlebic axasiaTeben TiToeuli 
individis (warmoebuli erTeulovani pro-
duqtis) amovardnas gansazRvruli wlova-
nebis jgufidan. parametrebis am jgufs 

miekuTvneba aprioruli albaTobebi . 
meore jgufia Cvens mier marTvadi paramet-
rebi, romlebic axasiaTeben ekonomikur-
socialur garemos. Sesabamisad, modelis 

saZebni parametria . identifikaciis 

amocana mdgomareobs vipovoT veqtoruli 

sididis – , is mniSvneloba, romlis dro-

sac cdomilebas realur monacemebsa da 
modeliT miRebul sidideebs Soris iqneba 
minimumi. 

SeiZleba iTqvas, rom rogorc dabade-
bis, aseve gardacvalebis buneba aris sto-
qastikuri, rac saSualebas gvaZlevs gamo-
yenebuli iqnas dabadebis, sikvdilianobis 
procesis analizisaTvis albaTobisa da 
maTematikuri statistikis meTodebi Sesa-
bamisi procesebis modelirebisa da 
SeswavlisaTvis. kerZod, entropiis 
maqsimizaciis principi. cxadia, aRniSnuli 
stoqastikuri procesebSi Sesabamisi 
parametrebis sidideebi damokidebulia 
sxvadasxva samomxmareblo resursebis si-
dideze, biujetis parametrebze, anu mTav-
robis politikaze. aseTi parametrebia sax-
srebi gamoyofili: ganaTlebaze, jandacva-
ze, ekologiaze da a.S. Cvens mier gamo-
yenebuli entropiis maqsimizaciis prin-
cipze dafuZnebuli maTematikuri modeli, 
saSualebas gvaZlevs vnaxoT ra zemoqme-
debas (aramarto Tvisobrivad, aramed rao-
denobrivadac) axdenen es sabiujeto saxs-
rebi dabadebis da sikvdilianobis Sesaba-
mis parametrebze. es yovelive saSualebas 
gvaZlevs prognozireba gavukeToT Cvens 
yovel gadawyvetilebas. 

Cvens modelSi Sesafasebel parametrebs 
warmoadgenen sivrculi ekonomikuri pro-
cesis ganmsazRvreli parametrebi, maga-
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liTad investiciebi da mosaxleobis gar-
kveuli jgufidan (magaliTad asakobrivi 
jgufidan) individis amogdebis SemTxveviT 

meqanizms ganawilebis –   albaTobebi. 
identifikacia mimdinareobs standar-

tuli gziT. Tavdapirvelad ganisazRvreba 
dispersia realursa da modalur sidide-
ebs Soris, mosaxleobis TiToeuli jgufi-

saTvis. dispersiis minimizacia xdeba  veq-

toris mixedviT, dasaSveb simravleze mo-
cemuli SezRudvebis dros. 
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Summary 
 
There are  a lot of scientist economic research 

which are devoted  to the problems and the  reasons of 
finance-economic crisis.  Actually the existing 
economic theories can’t forecast finance-economic 
crisis. As a results economic crisises  are happened 
suddenly and only afterwards various experts tried to 
explain their reasons.  But these “explainings” are too 
late, the economic crisis have grave consequences, 
especially for the pure and  small  countries with tran-
sient economy.The article considers an opportunity of 
finance-economic crisis forecasting on the basis of 
cybernetic approach and elements of theory of 
probability, namely Bayesian methodology. Even 
approximately forecasting of the crisis gives a chance 
both to the countries and business companies to avoid 
or weaken results of the crisis by development of anti 
crisis plans prepared earlier . 

 
Key words: Finance-Economic crisis,  forecasting,  

cybernetic approach, factors’ analysis, ,,noise”, 
“shadow players”, feedback, optimal strategy.  

 
reziume 

 

arsebobs mravali samecniero naSromi, 
romlebic eZRvneba safinanso-ekonomikuri 
krizisis problemebis axsnas. magram,  rea-
lurad arsebuli ekonomikuri Teoriebis 
gamoyenebiT  ver xerxdeba safinanso-eko-
nomikuri krizisebis prognozireba.  ami-
tom, rogorc wesi  ekonomikuri krizisebi 
moulodnelad xdeba da mxolod faqtis  
Semdeg eqspertebi cdiloben axsnan kri-
zisis mizezebi. magram aseTi “axsna” ukve 
gviania, kriziss ukve gakeTebuli aqvs Tavi-
si Savi saqme. gansakuTrebiT savalalo 
mdgomareobaSi gardamavali ekonomikis 
mqone Raribi da patara qveynebi aRmoCn-
debian xolme. 

statiaSi ganxilulia ekonomikuri kri-
zisis prognozirebis SesaZlebloba kiber-
netikuli midgomisa da albaTobis Teoriis 
elementebis, kerZod baiesis meTodolo-
giis  gamoyenebiT.  krizisis Tundac miax-
loebiTi prognozi saSualebas miscems 
rogorc qveynebs, ise gansakuTrebiT biznes 


