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CTEPXEHbDb Y4YH BOTVIUK TEPMOJ3JIACTUK IUHAMUK
MACAJIAHUHI' MATEMATHUK MOJIEJIX BA COHJIM EYUMH

HypkyJoB Kajsoauaana AJuiiep yrian

['yaucToH aBiaT yHUBEPCUTETH Tajgadbacu

AHHOTAIUA

Maxkonaga M30Tpon >KMCMJIAp Y4yH JUHAMHMK TEPMOVIACTUK OOFIMK Macaja
Kapanrad. by uerapaBuil Macana runepOOIMK TUITa TETUIIUIM XapaKaT TeHIjaMacH Ba
napaboJMK THUIra TETUIUIA HCCHKIMK YTKAa3yBUAHJIMK TEHIJIAMaJapUJaH TallKWII
tonraH OynuO, TeHrnamanapia Kyduil (yHKUIUSACH Ba TEMIEpaTypa HObMalyM
cudpatuna KatHamagu. Kapamaérran macana ydyyH OIIKOp Ba OIIKOpMAac THUIAArd
YEKJIA alMpMaly cXemaiap KypWiIraH Ba yjlap UKKU XU YCyJJa COHJIM €4WITaH Ba
HATWKAJIAPHUHT YCTMA-YCT TYIUMIUIATY KypPCaTHIITaH.

Kamur cy3nap: KomMno3nnmoH, KOHCTPYKLHS, TEPMOIJIACTHK, HCCUKIUK
YTKa3yBYaHIIUK, JedopMalus, MaTeMaTHK MOJEed, JIWHAMHUK, TEH30p, KBajapaT
IJIaCTHHA.

AHHOTAIUA

B cratse paccMoTpeHa CBA3aHHAs JUHAMUYECKas 3a7ada TEPMOYIPYTOCTH IS
M30TPONHOro Marepuana. PaccMarpuBaemast kpaeBas 3ajada COCTOUT U3 YPaBHCHHUS
JBUKEHUS U TETUIONPOBOJHOCTH OTHOCAIIMECS] COOTBETCTBEHHO THIEPOOINYECKOMY
U 1apaboJMYecKoMy THIy, TIJI€ HEU3BECTHBIMHU SBJISIOTCS NEpEeMELICHHE U
temriepatypa. CocTaBieHbl SIBHBIE M HESIBHBIE PA3HOCTHBIE CXEMbl M PELICHBI
YHUCJIEHHO JBYMsI CIIOCOOAaMU M MOKa3aHO COBIAICHUE MOTYYSHHBIX PE3YJIbTATOB.

KarwuyeBbie caoBa: Komno3unmuoH, KOHCTPYKLMSA, TE€PMOYNPYIrOCTb,
TEIJIONPOBOAHOCTD, JedopManus, MaTeMaTH4YecKas MoJelb, TUHAMUKA, TEH30D,

KBaapaTHasd IJIaCThHA.
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ABSTRACT
In article the coupled dynamic thermoelastic problem are considered. The
considered boundary problem consists of the movement and heat equations
correspondingly of hyperbolic and parabolic types, where unknown are displacement
and temperature. The explicit and implicit schemes are constructed and are solved
numerically by two methods and the coincidence of the received results is shown.
Keywords: Composition, construction, thermoelastic, thermal conductivity,

deformation, mathematical model, dynamic, tensor, square plate.

KUPHULI

KoncTpykuusnap Ba ynap dJIeMEHTIAPUHA TEPMOAIIACTUK XONATIAPUHN TaTKUK
KUIum  Ae@opMalysulaHyBUM — KAaTTUK ~ JKUCM ~ MEXaHMKACHHUHI  J0Ja3ap0
MyaMMmoJapuaaHaup. TepMoanacTUK Macajanap KyWuiauimura kKapad OOfIMK Ba
OornuK OViamaraH derapaBuil Macajajapra axpaiagud. YMyMud XxoJjijga OOFJIHMK
Macanajga KaTTHK >KHUCMHUHI XapakaT TEHIJlaMalapd MCCUKIUK YTKa3yBUAHIIUK
TEHINIaMayiapu OwiaH Oupranukna kKapadaau. LllyHu Tabkugiam — JO3UMKH
TEeMIIepaTypa Ba YHUHT XOCWJIAcH XapakaT TeHrjamacujaa KaTHamaau, nedopmanus
3ca UCCUKJIMK YTKA3yBYaHJIMK TEHIJIaMacura HoMajyM cudarujia Kupaiu.

Ymymuii  xonma aedopManusiIaHyBUYM — KATTUK —KHUCM — MEXaHUKACHMHUHT
TEPMOMEXaHUK 4YerapaBHil MacajacH-XapakaT TEHIJIAMACH, TePMORJIACTUKIMKHUHT
aHWKJIOBUM MyHocabaTu, Ko MyHOca0aTH, MCCUKINK YTKa3yBUAHIMK TEHIJIAMacH
xamjia Moc OOIIaHFUY Ba YerapaBHil mapTiapaaH noopar 0ynaau. JcnaTtud yramus,
KyuMIIapaa €3uirad XxapakaT TeHIJIaMacu Ba UCCUKJIUK YTKa3yBUaHJIMK TEHIJIaMacH
y3apo OOFIMKIWp, SHHU TEMIlepaTypa KOOpIWHATa Ba BaKTra OOFIHMK (QYHKIHS
cudpaTuia xapakar TEHIJIaMacuaa, KY4yuIlIap 3ca HCCHUKIMK YTKa3yBUaHIIHMK

TEHIJIaMacH1a UITUPOK dTaau [4].
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TAIKUKOT MATEPUAJIJIAPA BA METOJOJIOTI'UACH
Arap >KUCMHUHT XapakaTHra TabCUp KWIYBUM TAIlIKM OMWJUIApD BaKT OYyilnua
KyJla CEKMH y3rapca, y XOJjJa XapakaT TeHIJamMacuJard HHEPUUOH ab30JapHU
ATHOOpra oiamaca xaMm 0yiaau Ba Macaja KBa3uCTaTUK Macalna cudatuia Kapaiau.
TepMOsIaCTUKIMKHUHT OOFJIMK JUHAMUK 4YerapaBMii MacajacuHu Kapal

YUKAMU3: y XapakaT TeHTJIaMacu
aij, j + Xi = pAlj (1)
Jioramens-Heitman myHnocabatu [6]
oy = A05; +2pe; — ar (3A+ 2 )T =T,)5; @)
Ba YMYMHM XO0J11a UICCUKJIMK YTKAa3yBUaHIUK TEHIIaMacu [4]

i Tij =€ T =T Bij - £ =0 3)

6y epma C, -mommmii Temmeparypasa MCCHKIMK CHFHMH, B “MCCUKITUK

KEHTailIN TeH30pH, A -HCCHKINK KyroMHd TeH30pH Ba Komm MyHocabatu

.. — E (u. - + u - )
fij =5 Ui U (4)
Kylnaara OONuIaHFUY

Uil =91, Uil =i, Tl =To ©)

Ba YerapaBHil mapTiapJaH noopar.

| -0 _T _q0
ul‘zl =ui T‘zl =To, Gijnj‘zz =5 (6)
(1)-(6) macaya Oup YIT4OBIU X0JAa KyHHIArK KYPUHHUIIIHA OJIaI1
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MOC paBHIllJIa OOIIaHFUY
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u(x,t)t:O =@ | TV T(xt),_o =To 9)

Ba YerapaBuil maptiap
u(x,t),_o =up: ulxt) _, =0p. (10)
T(X’t]xzo :Tl(t); T(X’t]x:g :TZ(t)

By epna 4, 4, @, Cz, BB, Ao —annk kartamukinap, ¢ — cTepikeHb Y3yHIHTH,

@, ¥, To, T1, Ty —Gepunran xarranukmnap.

TAAKUKOT HATUXAJIAPU
(7)-(10) macana ydyH yekiIu aiupMaiy TeHrIaManap (2) 1a KeITHPHIITaH.

By macana, Typnap ycynau Ba Xaiijaiml ycyJjiapu OujaH KyWHja KeITUPWITaH

OolIIaHFUY Ba qerapaBI/Iﬁ mapTiiapia COHJIN CUMUJII'aH:

u(x,t),_q :sin(%j u

't =0’T(X,tXt:0 :TO’U(X,t]X:O ZO’ (11)

t=0

u(x ), =0 T(xt), o =To T(xt),, =To+a*(et(})
kyiimnaru xoncrantamapna 4 =1, Ao =1, «=005, p=2 u=05,
p=1 Ce=35 Tyg=6 h=01, r=001, a=1 /=1
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Kyuunuiapau x=09 Oynranna Bakrt
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oyiinya Tapkanumu (u(x,t) t(j) 6yiinua)
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Kyunmmapuu  t=0.09 06ynranna OX
Vku Oyitmya Ttapkammu (u(x,t)  x(i)

oyitu4a)

T T T T T T T T T T T H
o o1020304050E607y0,309 1 1.1 5 S

0 002 004 OO0 o005 0.1

Temmneparypanunr t=0.09 0yiaragma OX
Temneparypanunr x=0.80yaranaa BakT

Vku Oyimua Ttapkamumu  (T(x,t) x(1)
oyiinua Tapkanmumu (T(x,t) t(j) Oyitnua)
oyiinua)

Pacmuapaa U(X, 1) Ba T(X,t) pynxumsnaprnsar X koopauuara Ba t Bakt 6yiinua
V3rapuium kypcatwirad. Pacmnapaa kypuHuO TypuOIuku, Typiaap yCyJu Ba Xauaarl
yCyJIi OMJIaH OJIMHTaH HAaTWKajaap eTapinya SKUHIMP.

XVJIOCA

Xynoca KuiMO aWTranma aMmanuériaa yuypaaurad Kymiad MacaliajapHH
MaTeMaTHUK MOJEIUIapH OOFIIUK TEPMOAJIACTUK JUHAMUK €KY TEPMOIUIACTUK OOFIIMK Ba
OOFIIHK OynmMaran MacajlaJlapHu yprasuiira kentupuiaau.Kenrycu
MakoJiajJapuMu3aa OOFIMK Macanajlapra KymyMua Tallkd TabCUpiap OpKaJld YHUHT

XOJJATUHU Y3rapulllMHM, YJapHU COHJIM €YMII YCYJUJIApUHU YpraHuim Ba Oy

MacaJjaJapHUHT JaCTyPUil TAbMUHOTHHH SIPATUII OMIIaH JABOM ITTHPAMMU3.
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