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ganawilebulparametrebiani obieqtebis identifikaciis  

zogierTi kerZo amocanis invariantul-jgufuri aspeqtebi 

nodar narimanaSvili 
saqarTvelos teqnikuri universiteti 

 

reziume 

ganxilulia maTematikuri fizikis gantolebebis invariantul-jgufuri Tvisebebis 

gamoyeneba marTvis ganawilebulparametrebiani obieqtebis identifikaciis zogierTi kerZo 

amocanisaTvis. naCvenebia kerZowarmoebuliani deferencialuri gantolebebis invariantuli 

amoxsnebis miRebis SesaZlebloba maTi jgufuri Tvisebebis gamoyenebis safuZvelze. 

 sakvanZo sityvebi: identifikacia. ganawilebulparametrebiani obieqtebi. invariant-
tuloba. jgufuri Tvisebebi. kerZo amoxsnebi. 
 

1. Sesavali 
 

 cnobilia, rom marTvis obieqtebSi mimdinare fizikuri procesebi, rogorc wesi, drosa 

da sivrceSi erTdrouladaa ganawilebuli. aseTi obieqtebisa da procesebis maTema-tikuri 

modelebis formulireba kerZowarmoebuliani anu maTematikuri fizikis gantole-bebis saxiT 

xdeba. ganawilebulparametrebiani modelebis gamoyenebis erT-erTi ZiriTadi problema maTi 

amonaxsnebis moZebnis sirTulea. es problema gansakuTrebiT aqtualuria arawrfivi 

modelebisaTvis. maTematikuri fizikis gantolebebis erT-erTi ZiriTadi Tvise-baa maTi 

simetriuloba, rac gulisxmobs amonaxsnebis invariantulobas gardaqmnaTa garkve-uli jgufis 

mimarT. es Tviseba saSualebas iZleva kerZo amonaxsnebidan miviRoT gantole-baTa zogadi 

amonaxsnebi da martivi formiT movaxdinoT sasurveli amonaxsnebis mizandasa-xuli 

konstruireba. 

2. ZiriTadi nawili 

invariantul-jgufuri Tvisebebis matarebelia kargad cnobili furies, laplasis, 

dalamberis, navie-stoqsis, Sredingeris da sxva gantolebebi [1,2], am gantolebebiT war-

matebiT SeiZleba aRvweroT marTvis obieqtebSi mimdinare iseTi procesebi, rogoricaa siTbos 

gavrceleba, eleqtromagnituri da meqanikuri rxevebi, difuziuri procesebi, hid-ro da 

gazodinamikis kerZo amocanebi da sxva [1,2]. 

am gantolebaTa simetriuloba saSualebas iZleva rTuli maTematikuri modele-

bisaTvis vipovoT kerZo anu invariantuli amonaxsnebi, romlebic Seicaven mniSvnelovan 

informacias zogadi amonaxsnis struqturis Sesaxeb. maT SeiZleba gansazRvron agreTve 

evoluciuri procesebis finaluri formebi. mniSvnelovania, rom diferencialuri ganto-

lebebis invariantuloba gardaqmnaTa garkveuli Gz jgufis mimarT iZleva saSualebas ker-Zo 

amonaxsnebis safuZvelze avagoT gantolebis axali amonaxsnebi. 
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zemoaRniSnuli ideis sailustraciod ganvixiloT siTbogadacemis erTgvarovani wrfivi 
gantoleba: 
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sadac U(x,t) erTgvarovan garemoSi temperaturuli velis ganawilebis funqciaa, t droiTi 
koordinata, xolo x siTbos sivrculi (grZivi) gavrcelebis parametria. 

(1) gantolebis fundametaluri amonaxsni Semdegi saxisaa [1]: 
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amave dros cnobilia [3; 4], rom (1) kerZowarmoebuliani diferencialuri gantolebisaT-vis 

samarTliani invariantuli gardaqmnebi, romlebic Semdegi saxis operatorebiT moicema: 
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Tu 1D  da 2D  operatorebiT vimoqmedebT am amonaxsnze miviRebT siTbogamtarobis ganto-

lebis Semdegi saxis axal amonaxsnebs: 
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sadac α=const. 

amonaxsnebis `gamravleba~ SeiZleba zemoTmocemuli operatorebis wrfivi kombina-ciiT, 
magaliTad (4) da (5)-dan miiReba Semdegi saxis axali amonaxsni: 
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operatorTa kombinaciebis gamoyenebis teqnikis srulyofiT SesaZlebelia miviRoT 

sasurveli struqturis sxvadasxva amonaxsnebi. 
 praqtikuli gamoyenebis TvalsazrisiT sainteresoa SedarebiT rTuli diferenci-
aluri gantolebis amonaxsnebis miReba ufro martivi struqturis mqone diferencialuri 

gantolebebisgan, kerZod jgufur-invariantuli Tvisebis gamoyenebiT SeiZleba maRali ri-gis 
diferencialuri gantolebis amonaxsni miviRoT  ufro dabali rigis diferencialuri 
gantolebis amonaxsnidan. aseTi SesaZleblobis sailustraciod ganvixiloT Semdegi saxis 

arawrfivi diferencialuri gantoleba kerZo warmoebulebSi [4]: 
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am gantolebisTvisac dasaSvebia invariantuli gardaqmnebi, romlebic Semdegi ope-

ratorebiT moicema: 
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davuSvaT, rom  ( )txu ,θ=   (7) gantolebis romeliRac amonaxsnia.  

maSin (8) operatorebis zemoqmedebis safuZvelze miviRebT: 
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(9)-s CasmiT (7)-Si miviRebT: 
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  miviReT arawrfivi Tbogamtarobis tipiuri diferencialuri gantoleba, romelis 
struqtura sakmaod kargadaa Seswavlili [1]. amrigad (10) diferencialuri gantolebis 
amonaxsni erTdroulad aris (7) diferencialuri gantolebis amonaxsni, maSin rodesac (7)-is 

struqtura mniSvnelovnad rTulia, vidre (10) gantolebis. 
 

3. daskvna 

 
zemoTmoyvanili sailustracio magaliTebi saSualebas iZleva davaskvnaT, rom gana-

wilebuli parametrebiani obieqtis identifikaciis zogierT kerZo amocanaSi warmatebiT 

SeiZleba gamoviyenoT am obieqtebis aRmweri maTematikuri fizikis gantolebebis invari-
antul-jgufuri Tvisebebi. kerZod, gveZleva SesaZlebloba SedarebiT martivi formebiT 
movaxdinoT sxvadasxva informaciuli struqturis mqone amonaxsnebis mizandasaxuli kon-

struireba. 
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INVARIANT-GROUP ASPECTS FOR THE SOME PARTICULAR SUMS OF 
IDENTIFICATION OF THE DISTRIBUTED PARAMETERS 
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Summary 

Using of invariant-group properties of the mathematic-physic equations for some particular sums 

of identification of identification of the control objects with distributed parameters is discussed. The 

possibility of getting of invariant solutions for differential equations with the particular derivatives on the 

basis of using its group properties is shown. 

 
 

ИНВАРИАНТНО-ГРУППОВЫЕ АСПЕКТЫ НЕКОТОРЫХ ЧАСТНЫХ ЗАДАЧ 
ИДЕНТИФИКАЦИИ ОБЪЕКТОВ С РАСПРЕДЕЛЕННЫМИ ПАРАМЕТРАМИ 

Нариманашвили Н. 
Грузинский Технический Университет 

Резюме 
 

 Рассмотрена возможность применения инвариантно-групповых свойств уравнений 

математической физики для решения некоторых частных задач идентификации объектов 

управления с распределенными параметрами. Показан способ получения инвариантных решений 

для дифференциальных уравнений в частных производных на основе применения их групповых 

свойств. 


