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ekonomikuri procesebis kvleva sinergetikis 
meTodebis gamoyenebiT 
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reziume 
 
miuxedavad ekonomikuri Teoriis Tval-

saCino progresisa XX saukuneSi, mis Tana-
medrove mdgomareobas bevri avtorite-
tuli ucxoeli da agreTve qarTveli mkv-
levaric afaseben rogorc sistemur kri-
ziss, aRiareben fuZemdebluri modelebis 
aqsiomebis araadeqvaturobas, risi Sede-
gic xdeba pasuxgaucemeli mniSvnelovani 
kiTxvebi ekonomikis sferoSi.  

ekonomikuri Teoriis aseTi mdgomareo-
ba ar Semoifargleba mxolod Teoriuli 
problemebiT: xSir SemTxvevaSi Teoriul 
makroekonomikur kanonzomierebebze dayr-
dnobiT eqspertebi uZlurni xdebian ara 
mxolod gadaWran ekonomikuri probleme-
bi, aramed ubralod iwinaswarmetyvelon 
kidec. pPermanentuli ganviTarebuli eko-
nomikuri krizisebi, recesia, dacema, aRmav-
loba, gamococxleba, depresia amis das-
turs warmoadgens.  

 
sakvanZo sityvebi: ekonomikuri sistema, 

lorencis modeli, mdgradi ganviTareba, 
qaosi. 
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Summary 
 

The developed world financial and economic crisis 
sharply raised a question of opportunities of economic 
forecasting, of ability of science adequately to describe 
difficult social and economic processes and to predict 
their development. Synergy approach in researches of 
economic processes predetermines development of 
effective models of an exit of economy from a crisis 
state which does possible search of the universal 
principles of self-organization and evolution of 
difficult economic systems. 

For modeling of economic systems in article it is 
used synergetic Lorentz's model. The offered method 
gives the chance to reveal the general regularities and 
when the system passes from one state into another. 

 
 

 
Ekonomikuri sistemebi ekonomikur pro-

cesTa didi sferoa, romlisTvisac damaxa-
siaTebelia arastacionaluroba,  arawrfi-
voba, Seuqcevadoba.  maTSi vlindeba,  si-
nergizmi, fazuri da struqturuli trans-
formaciebi, romlebic saboloo jamSi eko-
nomikur sistemebSi iwveven Tvisobriv ga-
dasvlebs.    

ekonomikuri sinergetika mecnieruli 
mimarTulebaa ekonomikur TeoriaSi, rome-
lic gvTavazobs ekonomikuri ganviTarebis 
problemebis kvlevis meTodologias si-
nergetikis safuZvelze, romelic warmoad-
gens mecnierebas arawrfiv, uwonasworo, 
Seuqcevad sistemebSi mimdinare procese-
bis Sesaxeb. ekonomikuri procesebis kvle-
vaSi sinergetikuli meTodebis gamoyenebis 
aqtualoba ganisazRvreba im procesebis 
araerTmniSvnelovnebiT, romelic mimdina-
reobs msoflio ekonomikaSi. 

XX1 saukune msoflio ekonomikaSi aRi-
niSna axali tendeciebiT [4,5]: 

 Ekonomikuri saqmianobis globaliza-
cia, rac gamovlinda saerTaSoriso 
kavSirebis gafarToebiT investici-
ebis, warmoebis, mimoqcevis, momara-
gebasa da gasaRebis, finansebis, mec-
nierul-teqnikuri progresis, gana-
Tlebis sferoSi. 

 msoflio ekonomikis liberaliza-
cia, rac gamoixata barierebis Tan-
daTanobiT moxsnaSi saqonlis, mom-
saxurebis, inteleqtualuri sakuT-
rebis obieqtis, Sromis, kapitalis, 
finansuri resursebis saerTaSori-
so moZraobis gzaze,  importis rao-
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denobrivi SezRudvebis da sabaJo 
gadasaxadebis mniSvnelovan Semci-
rebaSi. 

 msoflio ekonomikis regionalize-
cia, rac gamovlinda yvela konti-
nentze saerTo saxelmwifoebrivi 
gaerTianebebis SeqmnaSi (Tavisufa-
li vaWrobis zonebi, sabaJo kavSi-
rebi, ekonomikuri Tanamegobroba 
da sxv.), romelTac Seqmnes masSi mo-
nawile qveynebis ekonomikuri kavSi-
rebisaTvis xelsayreli pirobebi, 
moxda savaWro-ekonomikuri proce-
sebis integracia, regionuli barie-
rebis moxsna da saerTaSoriso baz-
rebis formireba.  

 teqnologiis srulyofis sferoSi 
miRweuli progresi, romelmac xeli 
Seuwyo integraciis gaRrmavebas. 
msoflio ekonomikis informatiza-
cia, rac gamovlinda kompiuteruli 
sistemebis, telekomunikaciis, in-
ternetis qselis farTo gamoyene-
biT Tanamedrove ekonomikaSi, mec-
nierebaSi, ganaTlebaSi, kulturaSi. 
yvelaferma aman daaCqara kapitalis 
msoflio bazris formirebis pro-
cesi, eleqtronuli komerciis gan-
viTareba, momaragebis jaWvis Seqmna, 
agreTve saerTaSoriso vaWrobisa da 
saerTaSoriso investiciebis mocu-
lobis uprecendento zrda. 

saqarTvelos ekonomika dRes dgas axa-
li ekonomikis ganviTarebis gzaze, romlis 
strategiul amocanas warmoadgens ekono-
mikis maRali tempebis uzrunvelyofa da 
evropis qveynebTan SedarebiT ekonomikuri 
da socialuri gansxvavebis TandaTanobiTi 
Semcireba. amasTan dakavSirebiT, ekonomi-
kuri zrdis modernizirebuli modeli au-
cilebelia ganxilul iqnas msoflio ten-
denciebis da sinergetikuli midgomis 
CarCoebSi. 

sistemur-sinergetikuli midgoma aya-
libebs ekonomikuri mecnierebis axal pa-
radigmas. Aaxali paradigma ayalibebs axal 
ekonomikur teqnologias, romlis safu-
Zvelzec SesaZloa Seiqmnas sxvadasxva eko-
nomikuri, inovaciur-sinergetikuli marT-
vis praqtika.  

statiaSi ekonomikuri sistemebis mode-
lirebisaTvis gamoyenebuli iqna lorencis 

sinergetikuli modeli, romelmac SesaZ-
lebeli gaxada Tavidan agvecilebina wina-
aRmdegobrivoba makro-mikroekonomikuri 
procesebis detalur aRwerasa da struq-
turul-parametrul aRweras Soris. Llo-
rencis sinergetikuli modeli gvaZlevs Se-
saZleblobas gamovlindes sistemis zogadi 
kanonzomierebebi im SemTxvevaSic, rode-
sac sistema moulodnelad gadadis erTi 
mdgomareobidan meoreSi. 

magaliTisaTvis ganvixiloT Semdegi 
diferencialur gantolebebaTa sistema, 
romelic warmoadgens lorencis cnobil 
models [1,2,5]: 
 

( )x t y x    

( )y t y rx xz      (1) 

( )z t bz xy            

sadac , r, b – mudmivi parametrebia. 
(1) gantolebaTa diferencialuri gan-

tolebaTa sistema aRwers mravalferovan 
bunebriv procesebs. (1) sistemas mis fa-
zuri sivrcis raime simravleze gaaCnia 
fraqtaluri ganzomilebis `ucnauri~ at-
raqtori. aAm simravleze sistemas gaaCnia 
sawyisi pirobebisadmi gazrdili mgrZnobi-
aroba, romlis Sedegedac warmoiqmneba mo-
Zraobis qaosuri reJimebi. 

Tavdapirvelad gamovikvlioT loren-
cis maTematikuri modelis stacionaluri 
mdgomareoba, risTvisac ganvixiloT lo-
rencis modeli swrfivi miaxloeba. masSi 
kvadratuli wevrebis ugulebelyofis Se-
degad miviRebT Semdegi saxis gantolebaTa 
sistemas: 

( ) ( )
( )
( )

x t y x
y t rs y
z t bz

 
 
 







                    (2) 

 
(1) diferencialuri gantolebaTa sis-

tema aRwers mravalferovan bunebriv pro-
cesebs. (1) sistemas mis fazuri sivrcis ra-
ime simravleze gaaCnia fraqtaluri ganzo-
milebis `ucnauri~ atraqtori. am simrav-
leze sistemas gaaCnia sawyisi pirobebi-
sadmi gazrdili mgrZnobiaroba, romlis Se-
degedac warmoiqmneba moZraobis qaosuri 
reJimebi. 

Tavdapirvelad gamovikvlioT loren-
cis maTematikuri modelis stacionaluri 
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mdgomareoba, risTvisac ganvixiloT lo-
rencis modeli swrfivi miaxloeba. masSi 
kvadratuli wevrebis ugulebelyofis Se-
degad miviRebT Semdegi saxis gantolebaTa 
sistemas: 

2 ( 1) (1 ) 0r        (2) 

sinergetikaSi parameters uwodeben 
mmarTvel parametrs. im SemTxvevaSi, ro-
desac, -ze, (3) gantolebis fesvebi uar-
yofiTia da Sesabamisad stacionaluri 
mdgomareoba wrfivad mdgradia, rodesac 

-ze, maSin (3) maxasiaTebeli ganto-
lebis fesvebidan erT-erTi dadebiTi xdeba 
da mdgomareoba wrfivad aramdgradia. am-
gvarad (3) maxasiaTebeli gantoleba wrfi-
vad mdgradia. Roca sruldeba piroba 

 da aramdgradia,  roca -ze. 
lorencis (1) modelis yofa-qcevis ana-

lizisaTvis ganvixiloT SemTxveva, rode-
sac mmarTveli parametric akmayofilebs 
pirobas . amisaTvis gardavqmnaT saw-
yisi gantolebebi axali cvladebis Semo-
taniT [1,2]. igi Caiwereba Semdegi saxiT: 

3( ) ( 1) ( )r q t          

2( ) (2 )
1

q r bq b  


     
        (3) 

Sadac 1
( 1)r




 


mcire parametria. 

(3) sistemaSi pirveli gantoleba aRwers 

arawrfivi oscilatoris rxeva, 2
0 1q   , 

romelic mdored icvleba meore ganto-
lebis  amonaxsnis Sesabamisad.  

 

 
Nnax.1. zRvruli ciklis funqciis grafiki 

 
nax.1-ze naCvenebia misi fazuri port-

reti roca . miRebuli 

fazuri portreti adasturebs zemoT Camo-
yalibebul mosazrebebs. 

qQaosurobis warmoSobis mizezebis Tval-
naTeli warmodgenisaTvis kvlav gardavqm-
naT (1) lorencis gantoleba. Tu CavsvaT 

1 ( )y x x t


  
 

cvladi pirveli 

gantolebaSi da cvlads 
1 ( )z xy z
b

    -

meore gantolebaSi da SemovitanoT 
potenciali,   

2 41 1
2 4

rV x x
b


                     (5) 

romelsac gaaCnia sxvadasxva saxe, roca 
-ze da -is SemTxvevaSi (nax.2). 

potenciali (5) izrdeba stacionaluri 
mdgomareobis orive mxares. mmarTveli 

parametris -is erTianze gadasvlisas  
warmoiSoba bifurkacia da warmoiSoba 

erTi aramdgradi  da ori mdgradi  

mdgomareoba :  
gantoleba axla SegviZlia CavweroT 

Semdegi saxiT, romelic  mosaxerxebelia 
xarisxobrivi analizisaTvis: 

21 1( ) ( ) ( )x V xx t x t z t
x b


 

  
   


   ,                       

(6) 
miRebuli (6) gantoleba bolo wevris ga-

reSe warmoadgens materialuri wertilis 
potencialur ormoSi moZraobis gantole-

bas (nax.2). Tu kavSirs da -s Soris ugul-
vebelvyofT, materialuri wertili, rome-
lic aRiwereba (6) gantolebiT SemTxveviTi 
Zalis moqmedebiT imoZravebs orkuzian 
potenciur ormoSi. xaxunis koeficientma 
SeiZleba miiRos sxvadasxva niSani. 

 
nax. 2. potencialuri fazuri portreti 
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warmodgenili mosazrebebi miuTiTeben 
lorencis modelis yofaqcevis, rogorc 
atraqtoris, rTul qaosur xasiaTze. nax.1 
da nax. 3-ze mocemulia moZraobis proce-
sebi r parametris sxvadasxva mniSvnelobe-
bisaTvis, rac adasturebs (1) lorencis mo-
delis traeqtoriis rTul qaosur xasiaTs, 
romlebic aRiwereba mesame rigis deter-
minirebuli diferencialuri gantolebe-
biT. dadgenili faqti adasturebs Tana-
medrove arawrfivi dinamikis gansacvif-
rebel  movlenas. 

maRali 3n rigis determinirebul 
obieqtebze bifurkaciuli meqanizmebis mo-
qmedebis Sedegad SesaZlebelia warmoiSvas 
rTuli qaosuri movlenebi. aseTi movle-
nebis maTematikuri modelebi Seicaven xa-
risxobriv da kvadratul arawrfivobas, 
romlebic gavrcelebulia sxvadasxva bune-
bis obieqtebSi, maT Siris ekonomikaSi. 
amasTan warmoiSveba qaosis marTvis prob-
lema, romelsac mecnierul literaturaSi 
eqceva sul ufro meti yuradReba. 

 
Nnax. 3. lorencis modelis fazuri 

traeqtoria 
 
samganzomilebiani modelis SemTxvevaSi 

vaCveneT, rom aramarto warmoiqmnebian 
mdgradi zRvruli ciklebi, aramed aris 
imis SesaZlebloba rom procesi aRmoCndes 
qaosur atraqtorze. es EsaSiSroeba araris 
prognozirebadi, radgan qaosuri atraq-

tori SeiZleba warmoiqmnas mmarTveli pa-
rametris gansazRvruli mniSvnelobis Sem-
TxvevaSi (nax. 3). MmmarTveli parametris 
cvlilebis gziT SesaZlebelia Tavidan iq-
nes acilebuli qaosuri atraqtori. zRv-
ruli ciklebis konfiguracia gansazRv-
ravs  ekonomikuri procesis  sirTules, im 
SemTxvevaSi, Tu am valdebulebis Secvla ar 
aris SesaZlebeli, maSin unda Seicvalos 
romelime sxva mmarTveli parametri.  

unda aRiniSnos, rom warmodgenili lo-
rencis modeli aris sakmaod abstraqtuli. 
statiaSi gadmocemulia zogadi meTodo-
logiuri midgoma, romelic principialu-
rad axal SesaZleblobebs qmnis ekonomi-
kuri procesebis analizisaTvis sinergeti-
kis meTodebis gamoyenebiT. warmodgenili 
modelis gamoyenebiT SesaZlebelia gan-
xorcieldes kompaniebis gakotrebis eko-
nometrikuli prognozi da maTi saqmiano-
bis gadasvla optimalur traeqtoriaze. 
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