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marTvis ganawilebulparametrebian obieqtTa

parametrebis Sefaseba xarisxovani mwkrivebis meTodiT

daviT narimanaSvili, nodar narimanaSvili

saqarTvelos teqnikuri universtiteti

reziume

damuSavebulia marTvis ganawilebulparametrebiani obieqtebis parametrebis identifikaciis

Teoriul-praqtikuli meTodi, romelic araerTgvarovani kerZowarmoebuliani diferencialuri

gantolebis amonaxsnis xarisxovan mwkrivad warmodgenas emyareba.

sakvanZo sityvebi: ganawilebulparametrebiani obieqtebi. xarisxovani mwkrivebi.

identifikacia. parametrebis Sefaseba. kerZowarmoebuliani gantolebebi.

1. Sesavali

marTvis Tanamedrove mravalfunqciuri sistemis asagebad uaRresad mniSvnelovania marTvis

obieqtis adeqvaturi maTematikuri aRwera, risTvisac aucilebelia obieqtSi mimdinare procesebis

drosa da sivrceSi ganawilebis gaTvaliswineba. Sedegad vRebulobT kerZowarmoebulian

diferencialur gantolebebs ucnobi koeficientebiT. arsebobs koeficientebis Sefasebis sxvadasxva

meTodi [1,2], magram dasmuli amocana aqtualuri rCeba im SemTxvevaSi, rodesac obieqtze

dakvirvebis dro SezRudulia. aseT SemTxvevaSi pirveladi Sefasebebi SeiZleba miviRoT xarisxovani

mwkrivebis meTodis gamoyenebiT. koeficientebis Sefasebis sizuste SesaZlebelia amaRldes rogorc

mwkrivis wevrebis raodenobis gazrdiT, aseve eqsperimentuli monacemebis raodenobis gazrdiTac.

gamoTvliTi procedurebis formalizaciis Semdeg, meTodis efeqturi realizaciisTvis

mizanSewonilia kompiuteruli teqnikis gamoyeneba.

2. ZiriTadi nawili

marTvis Teoriasa da praqtikaSi mravladaa iseTi obieqtebi, romlebSic mimdinareoben

siTburi, difuziuri, rxeviTi da sxva saxis drosa da sivrceSi ganawilebuli procesebi

(Tbomcvlelebi, qimiuri da atomuri reaqtorebi, kondencirebis sistemebi, siTxisa da airis

gadamqaCi mowyobilobebi da sxva). maTi aRwerisaTvis gamoiyeneba maTematikuri fizikis gantolebebi,

romelTa tipiuri warmomadgenelia siTbogadacemis gantoleba [2,3]:
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sadac u(x,t) obieqtSi temperaturuli velis ganawilebis funqciaa, t-droiTi parametria, x-
sivrculi koordinatia, xolo f(x,t) –obieqtze moqmedi garegani zemoqmedebaa. davuSvaT, rom (1)
amocanaze dadebuli sasazRvro pirobebi mudmivi A amplitudiTa da  kuTxuri sixSiriT :

f(x,t)=Asint. maSin (1) gantolebis amoxsna SeiZleba veZeboT Semdegi xarisxovani mwkrivis saxiT
[4,5] :

u( x ,t) = a 0( x )+ a 1( x )t+ a 2( x )t2+ a 3( x )t3+... (2)
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vipovoT (2) gamosaxulebis kerZo warmoebulebi:
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obieqtis Semavali zemoqmedeba SeiZleba warmovadginoT teiloris mwkrivis saxiT:
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Tu (4) da (5) daSlebs CavsvavT (1) gantolebaSi da gavutolebT marjvena da marcxena

nawilebis t-s erTidaigive xarisxis koeficientebs, miviRebT:
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(3) gantolebaTa sistemidan vRebulobT:
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(7) gantolebebis gaTvaliswinebiT (6) gantolebaTa sistemidan miviRebT:
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xolo (3) da (8) gantolebaTa sistemebis safuZvelze vRebulobT Semdeg Tanafardobebs:
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(9)

(9) sistemaSi Semavali gantolebebis marcxena da marjvena nawilebis x cvladis erTnairi

koeficientebis gantolebiT miiReba:
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maSin (1) diferencialuri gantolebis amonaxsni Caiwereba Semdegi saxiT:
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(11)

c0,c1,c2 daa koeficientebis Sefasebebs misaRebad saWiroa u(x,t) funqciis mniSvnelobebis

gazomva x koordinatis fiqsirebuli xkwertilebSi:

0< xk<ℓ; k=1,2,3,...,n; gazomvis Sedegebis safuZvelze (11)-dan miiReba algebrul gantolebaTa

sistema ucnobi koeficientebis mimarT, romelic SiZleba amoixsnas umcires kvadratTa meTodiT.

Sefasebis sizustis gazrda SesaZlebelia mwkrivis wevrebis raodenobis da eqsperimentuli

monacemebis erTdrouli gazrdiT.

3. daskvna

naCvenebis kerZowarmoebuliani diferencialuri gantolebis xarisxovan mwkrivebad

warmodgenis SesaZlebloba ucnobi koeficientebis Sefasebis mizniT. damuSavebulia koeficientebis

Sefasebebis miRebis meTodika Teoriuli daskvnebisa da eqsperimentuli Sedegebis Sejerebis gziT.
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ESTIMATION OF THE COEFFICIENTS OF CONTROL OBJECTS WITH DISTRIBUTED
PARAMETERS BY THE POWER SERIES METHOD

Narimanashvili D., Narimanashvili N.
Georgian Technical University

Summary

The teoretiko-practical method of parametrical identification of objects with the distributed parametres on
the basis of representation of the decision of the equation in private derivatives in the form of sedate numbers is
developed.

ОЦЕНКА ПАРАМЕТРОВ ОБЪЕКТА УПРАВЛЕНИЯ С РАСПРЕДЕЛЕННЫМИ
ПАРАМЕТРАМИ  МЕТОДОМ СТЕПЕННЫХ РЯДОВ

Нариманашвили Д., Нариманашвили Н.
Грузинский Техничиский Университет

Резюме

Разработан теоретико-практический метод параметрической идентификации объектов с
распределенными параметрами на основе представления решения неоднородного дифференциального
уравнения с частными производными в виде степенных рядов.

.


