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da aracocxali bunebis sistemaTa mowyobis 
erTiani – sayovelTao suraTi. 

marTvis sinergetikuli Teoria gvaZ-
levs saSualebas axleburad daisvas da Sem-
deg efeqturad amoixsnas arawrfivi sis-
temebis marTvis iseTi amocanebi, romelTa 
amoxsnac ver xerxdeba marTvis Teoriis 
klasikuri meTodebiT. rogorc cnobilia, 
dinamikuri sistemis funqcionirebis pro-
cesSi misi wonasworuli mdgomareobebi 
sistemis parametrebis cvlilebis gamo xSi-
rad kargaven mdgradobas, ris Sedegadac 
sistemaSi warmoiSobian miulevadi, mcire 
amplitudis mqone perioduli rxevebi. 
parametrebis aseT mniSvnelobas uwodeben 
sistemis bifurkaciis wertilebs. bifur-
kaciis momentSi sistema xdeba struqtu-
rulad aramdgradi, rac dakavSirebulia 
misi fazuri portretis cvlilebasTan. e.i. 
struqturulad aramdgradi sistemebi 
mgrZnobiareni arian mcire gareSe zemoqme-
debazec ki. amisaTvis mniSvnelovani xdeba 
sxvadasxva bunebis mqone obieqtebis marTva 
araZalismieri marTvis Tanamedrove Sesa-
Zleblobebis gamoyenebiT. bifurkaciis wer-
tilebis amocanebs vxvdebiT marTvis Te-
oriaSi, meqanikaSi, biologiaSi da a.S. [1, 2]. 

statiaSi warmodgenilia arawrfivi di-
namikuri obieqtebis marTvis efeqturi 
kanonebis sinTezis sinergetikuli meTodi, 
romelic warmatebiT SeiZleba gamoviyenoT 
ekologiuri sistemis marTvis amocanebis 
gadawyvetisas, romlebSic SesaZloa war-
moiqmnes bifurkaciisa da qaosis movle-
nebi. aqve ganxilulia marTvis Teoriis me-
Todebis gamoyenebis magaliTi martivi 
arawrfivi obieqtisaTvis, romelSic marT-
vis funqcionirebis gareSe warmoiqmneba ka-
tastrofuli movlenebi.  

ganvixiloT romelime biologiuri po-
pulaciis optimalur doneze SenarCunebis 
amocana, romelic sakvebis mopovebis kon-
kurenciis gaTvaliswinebiT aRiwereba Sem-
degi saxis gantolebiT [1,3]: 

    2xxtx  ,        (1) 

sadac: x -populaciis konkretul saxe-
obaSi warmomadgenelTa raodenobaa;  , -
dadebiTi ricxvebia;  -mmarTveli para-
metria. (1) gantolebiT SeiZleba, kerZod, 
aRvweroT TevzWeris modeli.  -am SemTx-
vevisaTvis warmoadgens TevzWeris kvotas. 

Tavdapirvelad davuSvaT, rom 0  - 
winaswar mocemuli sididea. movZebnoT 
TevzWeris SesaZlo maqsimaluri kvota. 
amisaTvis (1) gantolebis marjvena mxare 
gavawarmooT x - is mixedviT da Sedegi 
gavutoloT nuls, miviRebT: 



2max x    da  





4

2

0   .        (2) 

gamovikvlioT (1) gantoleba Tvisob-
rivad. amisaTvis Tavdapirvelad Seviswav-
loT misi stacionaluri mdgomareoba:  

02   ss xx .                 (3) 

(3)-dan ganvsazRvroT damokidebuleba 

 sx :  




2
42 

sx ,         (4) 

romlis grafikuli saxec 1   pi-
robis  SemTxvevaSi warmodgenilia nax. 1-ze. 

 sx  damokidebulebis grafiks gaaCnia 
ori toti, romlebic erTmaneTs erwymebian 

  da sx  im mniSvnelobebisaTvis, romlebic 
gansazRvruli arian (2) pirobiT. am movle-
nas uwodeben bifurkaciuls da @wertils, 
romlis koordinatebic gamoiTvlebian (2) 
gamosaxulebiT, uwodeben sistemis bifur-
kaciul wertils. 

gamovikvlioT sistema am wertilis 
midamoSi. amisaTvis SemoviRoT gadaxra 

0qxy   da CavsvaT potencialuri fun-
qciis gamosaxulebaSi, romelsac Cveni 
SemTxvevisaTvis aqvs saxe: 
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martivi gardaqmnebis Semdeg miviRebT 
moZraobis gantolebas: 

      2
0

2
00 2 yyqqqty                         

(6) 

sadac: 0q -wertilis koordinataa.  
ukanaskneli gantolebis Tviseba da-

mokidebulia   mmarTvel parametris mniS-
vnelobaze. SevirCioT optimaluri mniSv-

neloba 0   da max0 xq  , romlebic uz-
runvelyofen TevzWeris maqsimalur kvo-
tas. Sedegad miviRebT gantolebas 

 

  2
0qty  ,                 (7) 

romlis amonaxsnsac aqvs saxe: 
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 
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(8) gamosaxulebidan Cans, rom (7) gan-
tolebis amonaxsni mdgradia (roca 0y ) 

sawyisi pirobebisaTvis 0max00  xxy , 

da aramdgradia (roca 0y ) pirobebisa-

Tvis 00 y . aqedan gamomdinareobs mniSv-
nelovani daskvna: (7) sawyisi gantolebis 
amonaxsni, romelic aRwers populaciis 

mdgomareobas mdgradia, roca 


2max x  

mxolod im sawyisi pirobebisaTvis, rom-

lebic akmayofileben pirobas max0 xx  , da 

aramdgradia, roca max0 xx  . 
amrigad, TevzWeris kvotis optimiz-

acias constu  0  xisti marTvis SemTx-

vevaSi mivyavarT damyarebuli mdgomareo-
bis aramdgradobamde, rac mcire fluq-
tuaciebis arsebobis SemTxvevaSi iwvevs 
populaciis ganadgurebas, katastrofas. es 
ki Sedegia bifurkaciis wertiliT gamow-
veuli movlenisa, romelic Seesabameba 
TevzWeris maqsimalur xist gegmas. aRwe-
rili movlena Seiswavleba Tanamedrove 
arawrfivi sistemebis dinamikasa da siner-
getikaSi [1]. 

axla 
vaCvenoT, 

Tu rogor 
SeiZleba 
marTvis 
Teoriis 

gamoyenebiT 
Tavidan avi-

ciloT 
populaciis 

katas-
trofuli 

ganadgureba, romelic gamowveuli iyo 
TevzWeris maqsimalurad xisti gegmiT. 
gamoviyenoT (6) gantoleba da   mmarTveli 
parametri ganvixiloT rogorc y -is 

funqcia. e.i. xisti gegma 0   SevcvaloT 

ukukavSiriT: 

    2
00 qqy .            (9) 

ukanaskneli gamosaxulebis 
gaTvaliswinebiT (6) gantoleba miiRebs 
saxes: 

    2
02 yyqty   .         (10) 

Tu SemovitanT aRniSvnas  

  02 q , maSin (10) gantoleba Ca-

iwereba Semdegnairad:   2yyty   , (11) 
romlis amonaxsnicaa: 

   10
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
  tt eye

yty  


.             (12) 

Tu SevirCevT 0 , e.i. 02 q  , 
maSin (12) gamosaxulebidan miviRebT, rom 
roca t , maSin gadaxra 0y . es ki 
niSnavs rom (12) gamosaxuleba asimptotu-
rad mdgradia 0y -is mimarT. aqedan ga-

momdinareobs, rom  y  marTva uzrunvel-

yofs populaciis mocemul 0q  doneze Se-
narCunebas. amasTan es mniSvneloba SeiZ-

leba iyos optimaluric 


2max0  xq . 

 y -is gaTvaliswinebiT (1) gantoleba 

 tx sawyisi cvladis mimarT SeiZleba 
Caiweros Semdegi saxiT:  
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22

2
2  xxytx           (!3) 

Tu davuSvebT, rom 
20
  q , maSin 

(!3) gantoleba miiRebs saxes:  
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2
 ,                (14) 

romelic aRwers kritikul bifurkacias 
da warmoadgens cnobil logistikur gan-
tolebas [2]. am gantolebis amonaxsns aqvs 

saxe:  
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igi asimptoturad mdgradia 


2

sx  

atraqtoris mimarT da Seesabameba Tevz-
Weris optimalur kvotas. nebismieri saw-
yisi pirobebis SemTxvevaSi sinTezirebuli 
sistema yovelTvis gamodis am mdgoma-
reobaze, rac mtkicdeba nax. 2-ze warmod-
genili mrudebiT, romlebic miRebuli 
arian sistemis modelirebis Sedegad. 
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nax. 2 

amrigad,  x  ukukavSiris SemotaniT 

marTvis kanonma saSualeba mogvca gadav-
suliyaviT bifurkaciidan (romelic moma-
valSi gamoiwvevda katastrofas) logisti-
kur gantolebaze, romelsac gaaCnia TviT-
organizebis Tviseba. amasTan, SesaZlebelia 
ganvaxorcieloT WevzWeris mocemuli 
kvota, romelic SesaZlebelia iyos  maqsi-
maluric. ukukavSirSi  koeficientis mci-

re gadaxra gamoiwvevs mwarmoeblurobis 
mcire dawevas da ara katastrofas, xisti 

gegmis constu  0 arCevis SemTxvevaSi. 

miuxedavad imisa, rom warmodgenili faq-
ti gamovlenili iqna TevzWeris martiv ma-

galiTze, igi warmatebiT SeiZleba gamovi-
yenoT yvela iseTi arawrfivi sistemis mar-
Tvis amocanebis gadawyvetisas, romlebSic 
SesaZloa warmoiqmnes bifurkaciisa da qao-

sis movlenebi. cxadia, rom    mmarTveli 

parametris SerCevis gziT SesaZlebelia sis-
tema nebismieri sawyisi pirobebidan gaviy-
vanoT misi mdgomareobaTa sivrcis sasur-
vel atraqtorze da vuzrunvelyoT mimar-
Tuli TviTorganizeba-mizidva invariantu-
li mravalsaxeobisaken (atraqtorisaken). 
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sivrculi ekonomikuri procesebis parametruli 
identifikaciisaTvis 

 

zurab wveraiZe _ stu-s  profesori  
nino varZiaSvili _ stu-s  doqtoranti 

maia WolikiZe _  stu-s  doqtoranti  
 
sivrculi ekonomikuri procesebi, de-

mografiuli procesi da sxva miekuTnebian 
makrosistemaTa klass.  makrosistemas vu-
wodebT iseT sistemas, romelic rogorc 
erTiani avlens sxva bunebasa da Tvisebes, 
vidre misi Semadgeneli nawilebi. qvemoT 
Cven ganvixilavT iseT sivrcul ekono-
mikur procesebs, romlebic rogorc er-
Tiani ganekuTvneba determinirebul siste-
maTa klass im dros, rodesac misi Semad-
geneli nawilebis funqcionireba arade-
terminirebulia, kerZod, SemTxveviTia. 
aseTi procesebis amsaxvel gantolebas zo-
gad aqvs Semdegi saxe 

                                                              
(1) 

aq  gansaxilveli procesis makropa-

rametria.  – SemTxveviTi procesebi 

mikro doneze.  – arawrfivi funqciona-

lia. 
makrositemebSi saqme gvaqvs urTierT-

damokidebul da urTierTmoqmed dinami-
kur procesebTan, romlebic mimdinareoben 
drois sxvadasxva masStabebSi. J. maqsvelma 
[1] daamtkica, rom aseTi procesebis fazu-

ri wertilebis ganawileba –  fazur 

sivrceSi _ , miiswrafis stacionaluri 

ganawilebisaken , romelsac gansa-

xilveli sistemis makromaxasiaTebels uwo-
deben. aq  da   

el. nawilakebis koordinatebisa da im-
pulsebis veqtorebia. l. bolcmans ekuT-
vnis ganawilebis funqciis evoluciis aRm-
weri kinetikuri gantoleba, romelTa amo-
xsnaTa Tvisebebis kvlevisaTvis gamoiyena 
entropia. aRmoCnda, rom bolcmanis kineti-
kuri gantolebis amoxsnaTa simravleze 
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