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ekonomikuri krizisebisa da ciklebis fazuri

traeqtoriebis ageba

nino  mWedliSvili, irma daviTaSvili, lia nonikaSvili

saqarTvelos teqnikuri universiteti

reziume

ganxilulia saqmiani ciklebisa da krizisebis, kerZod voltera-lotkas modeli da

misi gamokvlevis Sedegebi. kompiuterze MATLAB sistemis saSualebiT ganxorcielebulia

modelireba da agebulia fazuri traeqtoriebi. miRebulia TvalsaCino `gacocxlebuli”

grafikuli gamosaxulebebi, romlebic asaxavs qaosur sistemebSi mimdinare procesebs.

sakvanZo sityvebi: ekonomika. krizisi. ciklebis Teoria. voltera-lotkas modeli.

MATLAB. fazuri traeqtoria.
1. Sesavali

msoflio ekonomikurma krizisma Tavis droze mecnierebis yuradReba miipyro

ekonomikuri Teoriis mimarT. ekonomikaSi mudmivad yalibdeba da viTardeba mTeli rigi

Teoriebisa. erT-erT maTgania ciklebis Teoria. miuxedavad imisa rom es Teoria jer isev
ganviTarebis procesSia, mas ara marto Teoriuli, aramed praqtikuli mniSvneloba aqvs.

ekonomikuri Teoriis saxelmZRvaneloebSi aris mxolod im ciklebis aRwera,

romelTac adgili qondaT warsulSi, arsebobs ciklebis klasifikacia periodebis
mixedviT, magram ar arsebobs maTi gamoTvlis zusti formulebi. aris miTiTeba imaze, rom

ciklis gamowveva xdeba sabazro ekonomikis TaviseburebebiT, roca kerZo interesebi
iwveven globalur zedmetwarmoebas da Semdgom kriziss. krizisi aris saqonlis saerTo

moculobis Seusabamoba fulis saerTo moculobasTan. gaugebaria, rogor xdeba momavalSi

am Sesabamisobis aRdgena, anu rogor warmoiqmneba cikli.
literaturaSi gvxvdeba am maTematikuri Teoriis pirveli miaxloebebis agebis

mcdelobebi. magaliTad, am miznisaTvis voltera da lotkas gantolebebis, an maTi

modifikaciebis, gamoyenebis faqtebi. es gantolebebi, Tavis droze, aRmoCndnen Zalian
saintereso “mtaceblis da msxverplis” populaciebis aRwerisaTvis. Tumca mere aRmoCnda,

rom am gatolebebis amonaxsnebi zust angariSs ar iZlevian, aremed gvaZleven evristiul

ideebs am populaciebis marTvisaTis praqtikuli gadawyvetilebis miRebisas.
“mtacebeli-msxverpli”-s modeli Seqmnili iyo biologiur sistemebisaTvis, Tumca

misi gamoyeneba, garkveuli koreqtirebiT. SeiZleba ekonomikuri, ekologiuri, socialuri

da sxva problematikisaTvis.
voltera-lotkas modeli Caiwereba sistemiT:

 

 











2
221

2

2
112

1

xxdxc
dt
dx

xxbxa
dt
dx




, (1)

sawyisi 0t momentisaTvis 1x da 2x mniSvnelobebi cnobilia.

am amocanis amoxsnisas sistema Matlab-Si vara dros, viRebT sxvadasxva fazur

traeqtoriebs.

voltera da lotkas gantolebebis gamoyenebas ekonomikaSi agreTve aqvT mxolod
evristikuli roli, isini ar iZlevian zust prognozebs. magram maTi ekonomikuri axsna-

ganmarteba sakmaod sasargebloa, vinaidan eyrdnoba ra gamartivebul abstraqtul

ekonomikur models, aCvenebs ekonomikis ganviTarebis swored ciklur arsis
gardauvalobas.
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ganvixiloT es modeli. vTqvaT, iwarmoeba mxolod erTi saxis saqoneli, magaliTad,

pink-ponkis burTi. vTqvaT, erTi burTi Rirs 1 lari. sxva araviTari saqoneli am modelSi
ar ganixileba, ese igi igulisxmeba erTi saqonlis ekonomika. vTqvaT, yovel drois t
momentSi aris  tN burTi, xolo fuli aris  tP . “karg” ekonomikaSi unda

sruldebodes    tPtN  .

SevTanxmdeT, rom saqoneli am modelSi asrulebs “msxverplis”, xolo fuli

“mtaceblis” rols.

miviRebT “saqoneli - fulis”-s modelis gantolebebs:
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; (2)

aviRoT, magaliTisaTvis, 1,2;5.2;4  srqp .

avagoT sistemis fazuri portreti.

davweroT programa Matlab-Si da ganvixiloT SemTxveva roca 0 :

function f=VolterraLog(t,x)
a=4;
b=2.5;
c=2;
d=1;
alpha=0;
f(1)= (a-b*x(2))*x(1)-alpha*x(1)^2;
f(2)= (-c+d*x(1))*x(2)-alpha*x(2)^2;
f=f';

da SeviyvanoT brZanebis fanjridan:

>> opt=odeset('OutputSel',[1 2], 'OutputFcn', 'odephas2');
>> [T,X]=ode45('VolterraLog', [0 2.3],[3 1],opt );

miviRebT fazur portrets:
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rogorc vxedavT, fazuri traeqtoria warmoadgens Sekrul konturs, rac miuTiTebs

imaze, rom sistemaSi aris rxeviTi procesebi. marTlac, rom avagoT droiTi
maxasiaTeblebi, miviRebT:
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CavxazoT fazuri traeqtoria sqematurad:

nax.3

davuSvaT, RerZebis masStabi aris: 1000 cali saqoneli – Ox-RerZze da 1000 lari

Oy-RerZze. drois erTeulad aviRoT 1000 saaTi.

fazur traeqtoriaze varCevT damaxasiaTebel DCBA ,,, wertilebs. maTi miRwevis

drois gamoTvla SeiZleba ciklis operatoris saSualebiT.

davuSvaT ekonomiuri procesi iwyeba A wertilSi, sadac warmoebuli saqonlis
raodenoba (1000 cali) emTxveva fuladi masis moculobas (1000 lari). Semdeg fazuri

wertili moZraobs miRebul traeqtoriaze. saqonlis moculoba izrdeba, magram

nacionalurma bankma, fazuri traeqtoriis mixedviT, ar unda dabeWdos am etapze, anu B
wertilamde, arasakmarisi fuladi kupiurebi. piriqiT unda gamoiyvanos fulis nawili

brunvidan. procesi midis qveda ABC Stoze. saqoneli dasawyisSi, B wertilamde, iafdeba.

es punqti (B wertili) miiRweva 450 saaTis Semdeg. am momentSi warmoebulia 2299
cali, xolo fulis masa unda iyos 818 lari. fasi miaxloebiT aris 35.58 TeTri. amis

Semdeg, bankma unda dabeWdos fuli, winaaRmdeg SemTxvevaSi mosaxleoba ver iyidis



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(13), 2012

46

saqonels. amitom, B wertilidan dawyebuli fasis vardna cota mcirdeba. C wertilSi

bazari gajerebulia, warmoebulia 4287 cali saqoneli. saqonlis warmoebis gazrdas ara
aqvs azri, fuli unda daibeWdos damatebiT 710 laris odenobiT (es daskvna

moulodnelia da uCveulo, Tumca bankebi albaT ase iqcevian). sul fulis moculoba

daiyvaneba 1528 laramde, ese igi fasi udris 35.64 TeTrs. iwyeba warmoebis vardna da
umuSevrobis zrda, fulis moculoba unda gaizardos, rom moicvas saqonlis mTeli

moculoba, fasebi iwevs zeviT. D wertilamde banki agrZelebs fulis beWvdas, damatebiTi

gamoSveba Seadgens 1274 lars. D wertilSi fasi aris 1 lari da 48 TeTri. magram, D
wertilidan dawyebuli banki wyvets fulis gamoSvebas, zedmeti 890 lari iReba

brunvidan, fasebi iwyebs Semcirebas, rac krizisis damTavrebis utyuari niSania. 2329

saaTis, anu 97 dRis, gavlis Semdeg cikli sruldeba.
ganxiluli martivi modeli aCvenebs, rom zusti formulebis ar qonis drosac

SeiZleba krizisis miaxloebis da dawyebis niSnebis, iseve rogorc krizisis gardauvali

damTavrebis da ekonomikis zrdis niSnebis gansazRvra.
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CONSTRUCTION OF PHASE TRAJECTORIES ECONOMIC
CRISES AND CYCLES

Mchedlishvili Nino, Davitashvili Irma, Nonikashvili Lia
Georgian Technical University

Summary

Model of business cycles and crises Voltaire-Lotka considered. Their results are presented
on a computer. Simulation is carried out using Matlab system and built the phase trajectories. A
visual "recover" the graphics that reflect the current processes in chaotic systems.

ПОСТРОЕНИЕ  ФАЗОВЫХ ТРАEКТОРИЙ ЭКОНОМИЧЕСКИХ
КРИЗИСОВ И ЦИКЛОВ

Мчедлишвили Н., Давиташвили И., Ноникашвили Л.
Грузинский  Технический Унивеpситет

Резюме
Рассмотрены модели деловых циклов и кризисов Вольтера–Лотки. Приведены

результаты их исследований на компьютере. Проводилось моделирование с помощью
системы Matlab и построены фазовые траекторий. Получены визуальные «оживленные»
графические изображения, которые отражают текущие процессы в хаотических системах.


