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UKKH YJIUOBJIN TEPMODJIACTHUK BOFJIUK MACAJTAHNU MATEMATUK
MOJEJIU BA YHUHI' I[ACTYPI/II71 TABMUHOTHU
AO0nypanmoB JlocToHOek JramMHa3ap Y¥JIn
I YJIHUCTOH HaBJIaT YHUBCPCUTCTHU KAaTTa S'/KI/ITYB‘-II/ICI/I
HypkyJaos Kajgoauaaun Anuuep y¥iau
['ynucToH naBiat yHUBEpCUTETH Taabacu
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Aunomauyun. Maxonada mpanceepcan U0MPON  JHCUCMIAD VYYH UKKU  YI4OBIU
mepmoanacmuk 608Jlu1§ MACANAHU MameMamux Mooenu 6d YHUHZ c)acmypud mabmMuromu
Qotioananuw macananapu Kypub yukunean. Yuoy mooen acocuoa my3unean aicopumm 6a YHUH2
0acmypud MAbMUHOM ACOCUOA OJIUHSAH HAMUICACU Keaimupuiiean.

Kanum cy3nap: komnosuyuoH, KOHCmMpYyKyus, mepmodIACMuK, UCCUKIUK YIMKA3YEUAHIIUK,
oeopmayus, mamemamux mMooe, OUHAMUK, MEH30p, K8a0pam NidCmMuHA.

MATEMATHUYECKAS MOJIEJIb IBYMEPHOH TEOPMODJIACTUYHOM
CBSI3HON 3AJIAYAN U EE ITPOT'PAMMHOE OBECIIEYEHUE

Annomauusn. B cmamve paccmampusaemcs mamemamuyeckas mooeib 08YMepHOL
3a0ayu  MepMOYnpy2ocmu  Ons.  Y4eOHbIX MPAHCEEPCANTbHO-UZ0MPONHLIX Mel U  B0NPOCHl
UCNOIb308AHUA ee nPpOcpAMMHO20 obecneuenus.

Knioueswvie cnosa: komno3uyuoH, KOHCMpPYKYusl, mepmoynpy2ocmy, menjionposoOHOCHb,
Ooepopmayus, mamemamuiecKas Mooeab, OUHAMUKA, MEH30D, KBAOPAMHAsL NAACMUHA.

MATHEMATICAL MODEL OF A TWO-DIMENSIONAL THERMOELASTIC
CONNECTED PROBLEM AND ITS SOFTWARE

Abstract. The article deals with the mathematical model of the two-dimensional
thermoelastic problem for educational transversal isotropic bodies and the issues of using its
software.

Keywords: composition, construction, thermoelastic, thermal conductivity, deformation,
mathematical model, dynamic, tensor, square plate.

KHUPUII

AViHM mamjaa KynruHa Wnuiad YuKapuil coXajlapuaa KOMITO3MIIMOH MaTepuauiapiaH
dorinananum 3aMoH Tanabura ainanuo 6opmoxaa. Koncrpykmusiiap Ba yaap JIeMeHTIIApUHUHAT
TEPMOAIACTUK XOJIATIAPUHUA MATEMaTHK MOJCUIAIITHPHUIN Ba COHJIM CYUMIIAPUHH AHHUKJIAII
non3apd myammonapuaanaup. KoMno3uTiuon MarepuaiiapHd MaTeMaTHK MOAEIIaNl-THPHUIIIA
Matepuan Oup SJKMHCIM Ba aHU30TPON MarTepuasn OuiaH anMamTupuianu.TepModnacTiux
Macanajgap KyWWiauimura kapad OOFIMK Ba OOFIMK OyiamaraH uyerapaBuil Macayajapra
axpanaan. YMyMuid Xonjga OOFIMK Macaiaga KaTTHUK >KHCMHHHT XapakaT TeHTJamalapu
WCCUKJIUK YTKAa3yBUAHJIMK TEHIJIAMallapu OwiiaH Oupranukia Kapanaau.bormuk macananapHu
MaTeMaTUK MOJEJUIAPUHU Ba yJIapHU COHJIM €YHII aJrOPUTMIIAPUHU YpPraHWII, OJMHTaH COHJIU
HaTW)Kalapra acocaH SHTUJAH-SHTM ~ KOMIIO3UILIMOH  MaTepuajulapHH  Takiaud  ATHII
CaMOJIETCO3JIMK, PAKETACO3JIMK, MAIIMHACO3JIMK, aBTOMOOWICO3JHUK, KYPWJIHII, MEIUIMHA Ba
WIad YMKAPUIITHUHT KYT1ad Oomika coxanapuaa kaTta (oiaa KenTupaiu.

TAAKUKOT MATEPUAJIUIAPU BA METOAOJIOTUACH

Kyitnuna TpaHcBepcan M30TpON KHCMIIAD YYYH TEPMOAJIACTUK MACAJTaHUHT JUHAMHK
OOFNIMKJIMTUHUHT MaTeMaTUK MoJelu Ba Oy MOJENHHU COHJIM €yHll Kapamaau. TpaHcBepcal
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U30TPOIN JKUCMIJIAp Yy4YyH OOFIMK JUHAMHUK MAacajJaHUHI HKKHM YIYOBJIM XOJAa Xapakar
TEHIVIaMajapy Kyiujaaruya:
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TpancBepcan U30TPOM KUCMIIAP YIYH UCCUKIUK TAPKAJIUIIN TCHTJIAMaCH
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napameTpiapy,  &;- nedopMaTIusiap  TEH30DH, Bj- XaKMHH HCCHKIMK  KCHTaWWIIH
. 1, i=]j o
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0, i#]

MCCHUKIIUK CHFUM f3; - HCCUKJIMK KEHIAWHIIN TEH30DH, /1”- - ICCUKJIUK KyFOMH TeH30pH Ba Komm
MmyHocabarn,O- Temmparypa, p- suwwmrd, t>0, 0<x< l,, 0<y<l, Ja 3ra:
x=ih,(i =0,k),y = ih, (] =0,k), t=nr (n=0,1,2,...) mpayien TYFpH UYH3HMKIAD OWIACHHHU

Kypu6 (1)-(3) TeHrnamanapHu Typiau MyHoca6aTJIapz[a yJAapHUHT XOCHJIAJIapura aaMarTHpaMus3.
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(15)-Tenrnamanu u(x, y,t)| =u,, u(x y,t) =U,, 4erapaBuil mapriap Ounas, (16)-

x=/ X=0

TEHITaMaHu  v(X, y,t)|x_0 =V, V(X y,t)|X L =Y, gyerapaBuil maptiaap Ownan  (17)-TeHrinamaHu
a =1

T(xy,t) o =T(t), T(xy,t)|  =T,(t) uerapapuii mapriap Gunan Gupra, Typnap MeToan OunaH

CUMIITaH.
TAJIKAKOT HATHKAJIAPA
Kuputunysun konctantamap: Lyambdall, Lyambda22 - Hccukiuk Kyromu

teHzopnapu;, Bettall, Betta22 - BupuHum Ba WKKHHYM XapakaT TEHTJIAMAcCUIArd XaKMHA
WCCUKIUK KeHraimmu koddpdunuentnapu; C1111, Cl1122, C1212, C2222 - xucMHH
xapakrepiaoBun napamerpiapu; Ro — Kucm 3uunuru; Ce — Jloumuit TemnpaTypaaaru HCCUKINK
curumu; To —Kucmra kyhmmaguran temmparypacu; hi - X yku OViiMua TyryH HyKrTamap
opacumaru Oamanmiuk.hz - Y yku OVitMua TyryH HyKTajap opacuaard OanaHmiuk;, tao -
Kanamnapuunr BakT opanuru; N - Kagamnap coxu.

Lyambdall - 0.5, Lyambda22 - 0.3, Bettall - 0.05, Betta22 — 0.09, C1111 — 0.75,
C1122 - 0.91, C1212 - 0.9, C2222 - 0.89, Ro—- 1.1, Ce — 3.4, To— 5, h1 - 0.1, h2 - 0.1, tao —
0.01, n-10.

MYXOKAMA

U,V,T napHHUHT MKKHU YJIYOBIIM KBaJpaT IUIACTHHAIATH Y3rapuIll XOJATHHU KyWHjaruda
KYpUIIIMMUA3 MYMKHH. ByHJa KUPUTHITAH y3rapMac COHJIAp acocHia KyHHIaru HaTwXalapHU
OJIaMHM3:

ANIQ YECHIM

0 0 0 0 0 0 0 0 0
0 0,101126368 0,185684113 0,252046359 0,293794033 0,306812010 0,289827282 0,244466566 0,175102028 0,089235882 0
0 0,1857161230,347549633 0,4753610010,556720139 0,583638414 0,553483528 0,469170091 0,338856295 0,176014518 0
0 0,2521087250,475383673 0,6521583970,76518211010,803379764 0,763016067 0,648003933 0,469500570 0,245683683 0
0 0,2938544920,5567528050,7651821070,898817978 0,944559730 0,837934346 0,763467060 0,554216581 0,281357734 0
0 0,306870364 0,5836710750,803379761 0,9445597300,993372560 0,945044918 0,804268498 0,584719228 0,308571028 0
0 0,2898835320,5535161850,763016064 0,897934346 0,945044918 0,839740908 0,766418336 0,558025705 0,285640258 0
0 0,2445542780,4692369370,6480381250,763501255 0,804302694 0,766452530 0,653617883 0,4767471710,253830760 0
0 0,1753179950,338074559 0,469689119 0,554406119 0,584908540 0,558213598 0,476897556 0,348830372 0,187227178 0
0 0,0887381770,175702262 0,245366322 0,291036899 0,308247328 0,285314697 0,253503743 0,186880572 0,102176276 0
0 0 0 0 0 0 0 0 0 0 0

1-pacm. Aniq yechim HUHT jKaBaIgard KypUHHIIHA

TAQRIED YECHM
. g s o 5 o o o o o 3 -
0 0, 105545070 0, 188064923 0, 25380061 6 0, 203853265 0, 205197493 0, 286732640 0, 240245674 0,1 70251471 0,083279555 0
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0,188685799 0,349034689 0,4751028890,554717880 0,580094652 0,548751650 0,4637537310,333382823 0,170400800 0
0,253491026 0,475047234 0,6500368310,761460485 0,798422663 0,757308887 0,642139591 0,464172251 0,240747894 0
0,293544308 0,554667643 0,7614687600,893806578 0,938740337 0,891876030 0,757796443 0,549611962 0,287572033 0
0,304898947 0,580054542 0,7984443890,938755246 0,987266580 0,939234536 0,799356105 0,581312559 0,306275057 0
0,286437336 0,5487187270,7573412700,891904370 0,939249425 0,804746628 0,762747868 0,556167422 0,205027770 0
0,2399600510,463717276 0,6421716250,757826238 0,7993772110,762755530 0,651544417 0,476628994 0,254928568 0
0,169322758 0,332610087 0,4634273340,548868133 0,580558519 0,555399514 0,475870870 0,349754743 0,189691914 0
0,084483256 0,171263843 0,2416095360,288427854 0,307122398 0,205865076 0,255776242 0,190787565 0,106473675 0
0 0 0 0 0 0 0 0 0 0 -

2-pacm. Taqribiy yechim uuHr sxagBangara KypuHHIIH
1, 2-pacMnapaa KENTHPUITAH HATIKAJIAp acocua Kyiuaaru rpaduk KypHUHHIIIATH

HaTWXXaJIapHU OJIaMU3.

3-pacm. KBajpaT miacTHHAHWHT 1acTIa0KH XOJIaTH.

4-pacm. KBaapat minactunanunr U,V Oyiinda CHIDKHUII XOJIATH.
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5-pacm. KBagpar mnacTuHaHH TemmepaTypa TabCHp KWITaHIard XoJaTH OWJIaH COMUIITHPHILL
XVJIOCA
Xynoca Kuiaub aWTranma amManuérna ydpauauraH Kymad macanajapHu MaTeMaTHK
MOJIeIIapd TEPMOTACTUK €KUM TEPMOIUIACTUK OOFIMK Ba OOFIMK OyiIMaran macajajlapHu
ypranumira KeATHPWIAAH, KEeIT'yCH MakoJjaJlapuMHHU OOFIMK Macanajapra KymmMya Tallku
TabCUPJIAP OPKAJIU YHUHI XOJIATUHM Y3TapUILWHU, YIAPHU COHJIM €UYHUII YCYJUIAPUHU YPraHMIL
Ba Oy MacaiaJapHUHT JaCTypuil TABMUHOTHHHU SIPATHUII OMJIaH JaBOM STTUPaMaH.
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