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H30TPOII KKUCMJIAP YUYH UKKH YJITYOBJMA TEPMODJIACTHK
MACAJIAHHU COHJIX EYN1

HypkyJos Kamoauaana AJuiiep y¥jau

['ynucToH naBnaT yHUBEPCUTETH Tajabacu

AHHOTALIUA

Makonana U30TPOIl KHCMJIAP YYYH HKKM YIYOBIH TEPMODJIACTUK MAaCaJIaHU
COHJIM €YHILl, MACAJIAHUHT MATEMATUK MOJEIIN, YHUHT JaCTYpUM TABMUHOTHA aCOCUJA
OJIMHTAH HATWXXaJapy KEITUPHUJIITaH.

Kamur cy3nap: Komno3unmoH, KOHCTPYKIHS, TEPMOIIACTHK, HCCUKIUK
VTKa3yBUaHIUK, JaepopMaiius, MaTeMaTUK MOJed, JMHAMHK, TEH30p, KBajapaT
IJTACTHHA.

AHHOTALIUA

B cratee nmpencTaBiieHbl UYHCIEHHOE PEIIEHHWE JBYMEPHOM  3aJa4u
TEPMOYINIPYTOCTA  JUI1 M30TPOIHBIX TEJ, MareMaThu4eckKas MOJENb 3aJadyd WU
pe3yJIbTAThI, IIOJYUYEHHBIE HA €€ OCHOBE..

KiaoueBbie caoBa:  KoMIO3WMIHMOH, KOHCTPYKUHUS, TEPMOYIPYTOCTh,
TETJIONMPOBOAHOCTD, JedopMalius, MaTeMaTU4yecKas MOJeNb, IWHAMUKA, TEH30D,

KBaJpaTHas IJ1aCTUHA.

ABSTRACT
The article presents the numerical solution of the two-dimensional thermoelastic
problem for isotropic bodies, the mathematical model of the problem, and the results
obtained on the basis of its software.
Keywords: Composition, construction, thermoelastic, thermal conductivity,

deformation, mathematical model, dynamic, tensor, square plate.
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TepMoanacTUKIMK Hazapuscuga KaTTHK >KUCM MYBO3aHATH TEPMOAMHAMUK
cucteMa cudaTtuaa Kapaiaau. JKucM KiIaccuk 3JIaCTUKIIMK Ha3apusIcHIaru kKabu ujean
aMacTuK Ae0 Kapamaim.

TepMoauHaMUK CcUCTEMa 4YEKJIM COHAAru Oup-Oupura OOFIMK OYIMaran
y3rapyBuuiap OujiaH XapakTepiaHaau, yjlap TepMOAMHAMUK MapaMeTpliap Aelniiaiu.
TepMoanHaMuK CHCTEMaHUHT TapaMeTpliapuiaH OMpU TemrepaTypa XucoOJIaHau.
Kucmaan temmeparypacd TamlKd MYXHUT OWJIaH HCCHUKJIMK aJIMAllMHULI EKU
nehopManysITaHAII KapaCHUIa Y3rapyuid MyMKHH.

TepmoanacTuk Macanajiap Kyuiuimura kapad OOFiauK Ba OOFJIMK OyJMaran
yerapaBuili macajiajapra axpaiaad. YMyMmMuidl xojja OOFIMK Macajaja KaTTHK
KUCMHHUHT XapakaT TEHTJIaMajapy HCCUKJIMK YTKa3yBYAHIWK TEHTIamanapu OujaH
Ooupranukiaa kKapanaau. TepmosnacTuk OOFIMK Macajaja TeMmIlepaTypa Ba YHHUHT
XOCHJIACH  XapakaT TeHIJlaMacuja KaTHamaau, jgedopmanus 3ca  HCCUKIIUK
VTKa3yBYaHIMK  TEHTJaMacuaa  KaTHaIlaad, IIyHJad dJKaH  TeMIeparypa
nedopmanusuiapra y3 TabCUPUHM YTKazadu, Jaedopmarusiap 3ca TemIeparypa
y3rapuinura y3 TabCUPUHHU YTKA3au.

Hedopmarius Ba TeMiiepaTypa opacuiara OOFIaHHIIl TEPMOJAUHAMUKA EpAamMuaa
YpHaTWIAAU.

Kyitnaa uzotpon xucMiiap y4yH TEPMODJIACTHK JUHAMHUK OOFJIMK MacajTaHUHT
MaTeMaTuK MOJENId Ba Oy MOJICIIHUA COHJIM €uuIl Kapanaau. M3oTpon xucmiap yuyH

OOFJMK JUHAMUK Macajlacy UKKH YIYOBJIM X0JIJa XapakaT TeHriamaaapy Kyuuaarnya:

o'u 0% % o
(Z+2,U)a - +yay—+(,1+ Wy~ Crr2uar o= p s 1)
oV oV o‘u oT oV
(1+2 );Jr ;+(/1+ 1) : —(BA+2u)a; == o )
ILI ayz /Lla 2 axay /Ll T ay atZ
I/ISOTpOH KuUCMJIap Y4yH HCCHUKJINK TapKaJIHUIIN TECHIJIaMacu
o oT u oy
) S —(BA+20)aT, 0 3
Pl 8y2) <o~ Bk 2 (8x6t ayat) 3)

Oy TeHr;iama y4yH OOIUIaHFUY IIapTiap Kylujaaruua

"



“INTERNATIONAL CONFERENCE ON INNOVATIVE DEVELOPMENT OF EDUCATION 2022 /4"

=y, T(X’ y’tXt:O =To (4)

t=0

u(x' y’tXt:O = ¢11 %

:l//la V(X’ y’t)tzo = g02 ’ %

t=0

BA YerapaBMil MIApTIAp KyHuaarnya

u(x,y,t),_ =up; u(x,y,t]xzél =0,; u(x, y,t)|y:0 =u; u(x y.t)

yfz

VOGYt) o =Vos VOO, =V s V(XY =Yg V(x,y,t)Iy:szé (5)

T(xy.t) , =T.(); T(xv, t] L =T L(t); T(x, y,t]y:O =T1,(t); T(x, y,t)|y:[2 =T,(t)
by epna A, u—Jlame kodpdunuenTnapu, A, —HUCCUKIMK YTKa3yBUAHIMK
KOdDPUIIMEHTH, «@; —HUCCUKJIMK KEHrauum kodpduuuentu, C,—  y3rapmac
TEMIIEpaTypaJlard UCCUKIUK CUFUMH, p—3WWIUTU. t>0, 0<x<l, O<y<l, jga 3ra:
x=ih,(i=0,n),y = jh, (j=0,n),t=kr (k=012,..) TYFpH YH3HKJIAp oraacuuu Kypuo (1)-

(3) TeHrnamanapHu TypJiM MyHoca0aTiapa yJIapHUHT XOCUlalapura aaMalTipaMus.

k k k k
(i+ 2 ) |+1J —ZUZ +U i-1,] + | J+l _Zuz +U| j-1 n (ﬂ-l- )V.+1 j+l V_l'j+lh_hVi+l’j_l +Vi—l,j—l
h h, anhh,
T -TY uSt -2l +uls
—(31+2 a i+, ] i-1,] _
( H)o 2h, P Tz
(6)
Vi j+1 2V + ul j-1 |+1] 2V +V—lj uik+1 j+ _uik_l j1 _Uik+1 i1 + Uik_l i1
(4 +2u) . + U : L (A4 )t : , ,
h, h; 4hh,
T a-Tiy v =2vf 4yl
~(BA+2u)ay —— =
( ) T th ,0 TZ
(7)
k k k k k k+1 k
1 TI+1] 2Ti,j +Ti—1,j TI j+l 2T +T| -1 C Ti,j _Ti,j _
o 2 + > )—-C,
h; h; T @®)
(3/1_‘_2/“!)(1_'_"'0 uik:ill _uk—-;ll _ul+lj +uik—_1:,Lj n Vik,TJlrl _Vlk;ll _VI j+1 +V| 1—1 -0

ahr 4h,r

k+1 k+1 T k+1

IOkopunarn (6)-(8) TeHramanapaan MoC paBumga Us Vi, , T

JIapHU

TOoIlaMus3.




“INTERNATIONAL CONFERENCE ON INNOVATIVE DEVELOPMENT OF EDUCATION 2022 /4"

2u +u 2u +u
qu:1 (ﬂ+2 ) I+lj 2 J+,U Ij+l 2 Ijl+
P h; h,

(9)

k k k k k k
Vit = Vigjn ~Visja tViaja Ton; — T _
+(A+ J ] z = - B+ 2u)a ———L |+ 2uf; - U
(1+40) a @2+ 20 =2
K k k
Tk _ A I+1j 2T +T_1J +T| i 2T +TI 1—1)
) C h2 h2
& 1 (10)
k+1 k+1 k+1 k+1
—(3/14‘2#)& T i+1,] — U i-1,j _ul+lj +U —1] " Vi,j+1 _VI j-1 _VI J+l +V| j—l +T-k-
e ahz ah,z ¥
Vi 2v +u Vi, 2v +v
Vit = {(/1+2 ) i h2 =+ u L h2 Ly
P 2 | (11)
uik+l,j+1 - uik—l,j+l - uik+1,j—1 + uik—l,j—l Ti,kj+l _Ti,kj—l k—1
+(A+ ) 4hh, —(3/1+2,u)aTT +2v Vi

(9)-(11)  remrmamamap  t“  kammamma  u(x,y,t),  v(x,y.t), T(X Y,t)
GYHKIMSUTADHUHT KUHMAaTIapUHUA TOTHMINTa WMKOH Oepaaw, arapja OJAWHTH 2 Ta
KaTJIAMHMHT KHHMaTH MabiayM Oyica, u(x,y,t) Ba v(x,y,t) yHKmussapHuHr 2 Ta
OolLTaHFUY  KaTjamiiapjaard KuiMatuHu (k=0 ea k=1) OOUUTaHFUY MIApTIApAaH
tonamus, T(X,Y,t) GyHKUUSHUHT KuiimMaTuHU 3ca 1-kaTinamaa (11) myHocabarnaru
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u(x,y,t) pysakmusauar k=10 katnamaaru KuiiMaTiapu Kydugarnia
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T(x,y,t) pyakmusauar k=8 karmamaaru KuiiMatiaapu KylWnaaruaaa
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0.6 |10 | 11.76 | 13.379 | 14.665 | 15.489 | 15.772 | 15.489 | 14.665 | 13.379 | 11.762 | 10
2

0.7] 10 | 11.27 | 12.448 | 13.379 | 13.975 | 14.180 | 13.9/5 | 13.379 | 12.448 | 11.27/8 | 10
8

0.8 10 | 10.66 | 11.278 | 11.762 | 12.073 | 12.180 | 12.0/3 | 11.762 | 11.27/8 | 10.666 | 10
6

1]10| 10 10 10 10 10 10 10 10 10 10

XVYJOCA

Xynoca KwinbO aifTragaa amanuériaa yupaauran kymiad wmacanajgapHu
MaTeMaTUK MoJIeJIJIapu TEPMO3JIAaCTHK €EKM TEPMOIUIACTHUK OOFJIMK Ba OOFIHK
OyiMaraH wacajajapHU YpraHuiira KeJITUPUJIaau, KeJIryCu MaKoJaJlapuMHU
TpaHCBEpPCAT H30TPOI JKUCMJAP YYYH HKKHA YIIUOBIHM TEPMODJACTUK OOFIUK
Macajiajiapra KyIiuMm4a TalllKd TabCUpJap OPKald YHHHT XOJIATHHHU Y3TapHIIWHH,

yJIapHU COHJIM €UUII YCYJUIApUHM YpraHuil Ba Oy MacallalapHUHT JacTypui

TAbMHWHOTHHHU SpaTHUII OuaH JaBOM STTHpaMaH.
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