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OB OIHOU TIJIOCKOMN 3AJIAYE
TEOPUU TEIIJIOIIPOBOJHOCTH
CO CMEIITAHHBIMU 'PAHNYHBIMU YCJIOBUAMU

H. H. KapkycTbl

Paccmorpum GeCKOHEYHO TOHKYIO TEPMHYECKHM M30TPOIMHYIO IJIACTUHY KOHEIHOW IIu-
punbl 2b. OGO3HAYMM ee BEPXHIOI TPAHWUILy Yepe3 (, HUXKHIOK Yepe3 ¢, JIEBYIO TIOJOBUHY
rpaHuIbl 0003HAYUM (— M &, a IIPaByIo a4 U ¢/, cooTBercTBeHHO. HaliTy pemenns ypas-

_ 19T
nenus AT = < B¢ Y/IOBJIETBODSIONINE YCIOBUSM

T(‘/anﬂt) :gg(.’L‘,t) :COSﬁZE'l, T € ay,
T(z,y,t) = fo(z,t) =sinpz-1, z¢€ a’+,

oT (z,y,t) B . 1
ay = fi(z,t)=¢€¢"-1, z€a_, (1)
aT(m,y,t) . . /
ay =g1(z,t) =0, z€a_.

B mauampubIil MOMeHT Bpemenu t = ( TeMmmepaTypy MJIACTHHKU OyJeM CUYUTATH PABHOM
ayia0. Kpome toro, mycrs yHKIUU, ONpEmesdionine TEMIIEPATYPHOE ToJie B 33JaHHOMN
obmactu D mpu t — 0, cyTh riajikue QyHKIUA OT T, Y, T, U IMYCTh TPHU JOCTATOTHO OOJIBITNAX
T BBITIOJIHAIOTCS YCJIOBUS

. 1
zgrinoo filz,y,t) =0 <:v_0‘) , a>1,
1 )
lim gj(m,y,t):0<—a), a>1, j7=12.

z—+o0 x

Perrum 3a1a1y onpeiesieHnst TEMIIEPATYPHOTO TIOJIs B JIIOO0H MOMEHT BPEMEHHU JIJis JIAHHOTO
CIydas.

N3BecTHO, 9TO HECTAIIMOHAPHOE TEMIIEPATYPHOE TI0JI€ TP OTCYTCTBUHU UCTOIYHUKOB TEII-
JIa, YJIOBJIETBOPSET ypaBHEHUIO TeronpoBogaHoctu Pypoe:

T 0°T 10T
Tty = = (3)
0x2  0y?  x Ot

[TosTomy Ham Tpebyercs HaiiTu pemenue ypasHeHHs (3) Npu paHUIHBIX ycaoBusx (1) u
HYJIEBBIX HAYaJIbHBIX YCJIOBUAX.

IIpumensas crammapraoe mpeobpaszoBanme Pypbe MO KOOpPAMHATE T OT —OQ JHO0 +00
u mpeobpa3oBanue 10 BpemeHu t or 0 g0 400, yIuThIBas yCJIOBUsS HA OECKOHEUYHOCTH, a
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TakxkKe HadaabHOe ycinosue T'(x, vy, t) ‘ +—o = 0, monmyanm obpikHOBeRHOE AU depennnanbuoe

yPaBHEHUE C MOCTOSHHBIMU KO3(pDHUIMEHTAME:

PT (o y,w)

P T (), (4)

rIe 1/2:%—042,0420414-2@2.

B paccmarpuBaemowm cirygae

OueBusHO, 9TO

1 0 oo
T_ = — / /T(a:,y,t)e_i“’te_io“lc dzdt,
27
—oo 0
e (6)
T, = —//T(m,y,t)e_i“’te_ml’ dzdt.
27
0 0

Bsenem cnemytomue obo3HadeHAS:

0 oo
T = oT- (oz,y,w) — i / /6T(.’L‘,y,t) e—iame—iwt dxdt
- oy 27 oy '
—00 0
e o (7)
aT. 1 orT t) _, ,
T, = 7+(gy’y’w) =5 / / 7(2’;’ ) gmiaw =it gy,
0 0
Pemienne ypasuenus (4) 3anuineM B BHJIE
T=T_+Ty=Ae "™ + Be'. (8)

Teneps mepeiiieM K Tpeo6pa3oBaHUI0 TPAHUYHBIX ycsroBuil (1):

1 T T ) ) 1 T F 1,393 —ifz )
92 (a,w) = —//cos Bre et dydt = — // + ¢ e~ loTe =it drdt
27 27
0 0 00

i ooe_i(a—ﬁ):c 4 e~ i(Bta)e e _ii at B+a B B o ‘
27 2 T T oniw i(a2—p2) | 7w(a? - [2)
0
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[e ol o} oo o0
1 . . 1 B _ o—ibr )
= — //sinﬁxe_“”’e_“’t dxdt = —// e~ taTeTiwt dodt
27 2
0 0 0 0

< —i(a—pB)x —i(a+8)z
o ]. /[e—i(a—ﬁ)ﬁ_ 6—i(ﬁ+0¢)l‘] dm _ ]_ |:6 . ( ) + e. ( + ) :|
drw | —i(a—B)  i(a+B)
0

o)

1 1 1 ] 1 [A+B-4+B] 1B
CAdnw |i(a—p)  i(a+p)]  Amiw — 32 2w a? — 32
aT (v, y, b) 11 . r T
— *Y, —_ —_ T, —iar ,—iw
fila,w) = 99 gzg_éhréw(l—ia)_%r_é O/e e e "t dxdt,

IMoacrasnsas npeobpasoBannbie rpanuyanbie yeaosus (9) B pemenue (8), momydaum cie-
JAYIONIYIO CUCTEMY:

1 a

-0+ 95 2rwa? — (2 = Ae™" + Be™,
1 p
T (— = Ae™ 4 Be "
( 1)+2m'wa2—ﬁ2 ertse (10)

LT (h) = —pAe™ 4 Be
ol —da) | L+(b) = —ndeTT +nBem,

Ty (=b) +0 = —nAe™ + nBe™ ™.

Cucrema (10) cocrouT u3 YeThIpex ypaBHEHHil ¢ mecThio Hen3BecTHbIME (hyHkmsamvu T (b),
T_(=b), T\ .(b), T\.(=b), A, B. Beemem obo3HaIenHms:

T_(b) + T_(=b) = S_, T, (b) +T\.(~b) = S,

T_(b)+T_(~b)= D_, T(b) - T,(~b) = D,. (11)

Tora
1 o' 1 B nb L —nb
S_+27rwa2—ﬁ2+27riwoz2—ﬁ2_(A+B)(e +e7 ),
! 1 b —nb
(B = A" n
5 1 il —iayw 1B T ANET T, 12)
1 «a 1 15}

= (B = A)(e™ —e™™),

2w a2 — (2 2miw a2 — 32

D)+ ——————— =n(A+ B)(e"” — e ™).
T i ey AT B =)
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[Mepenmmem pasencrsa (12) caemyromum o6pazom:

S_ + ng_[p)(a—iﬂ)

R — A+ B, (13)
Dy + sty
miw(l—io)
el — A+p, (14)
S+ s
+ 2mi(l—ia)w - B —A, (15)
n(en + e—mb)
/ 1 .
DL+ sy le i) _ (16)

ent — e—nb

ITpupasuusas sebie gactn (13) u (14), (15) u (16), Tak KaK UX IpaBble YACTH PABHBI COOT-
BETCTBEHHO, TOJIyunM cuctemy ypasuenuii Bunepa — Xomnda, Kymga, Kak 00BI9HO, BXOAAT
HeU3BeCTHBIE (DYHKIUHU C OTPUIATETbHBIMYU U TOJOKUATETbHBIMYA UHIEKCAMMA:

1
2miw(l — i)

ai+

[S_ + 2miw(a? —32)

]n(e”b —e )= [D; + ] (e +e7 ™), (17)

1

SI + a /1 - N
[ T 27mi(1 —da)w

B cucreme dynknmonanpubix ypasnenuii Bunepa — Xonda (17) u (18) dyuxmuum S_

o ! !

u D_ aBngioTca peryaapHbIME (YHKIUAMHI B IIpaBoii momynonoce, a dbynknmm S, u D
peryJisipHbI B JIeBO# mosynosnoce. OCHOBHON TPYIHOCTHIO PEIIEHUS ITOW CUCTEMBI SABJIACTCS
dbakTopuzanus, T. €. pacienieHue U3BECTHON (DYHKINU HA JBE 9aCTH, KOTOPbIE ObLm ObI
PeryasgpHBLI B IPABOM M JIEBOI MOIYIIONIOCAX COOTBETCTBEHHO.

Iepenmmem cucremy (hyHKIMOHAJBHBIX YPABHEHW B CJIEIyIOIIEM BHIE:

ol + 3 , 1
hppls. + 2T W _pL 4
nt ”b[s +27riw(a2—ﬁ2)] [ ++27m'w(1—z'a)]’

] (e¥ —e™0) = [D_+#;fﬂ2)]n(e””+e—"b). (18)

. 5 (19)
b= |D_+ —— 7 __lncthnb.
5% 2miw(l — i) [ + 2miw(a? — (5?) v
Beipazum dakropuzanuu cth b u thnb gepes pyukiuu Jitnepa:
nb I(1— 2271 + 20)
—cthnb =K K (n) = T T 20

Pacmenngas soipaxenune (20) mHa e wacTm TakuM 00pa3om, 9TOOBI OJHA M3 HUX ObLIA

peryisgpHa B IPABO TOJIYIONIOCE, & BTOPas — B JIEBOW. TaKMMU YacTIMU SBISIOTCS JIBE
byaKIIN

_ inb inb

_ra--e) 1+ R)

L1 _ inby’ 1 inb

I'(3 ) I'(z +57)

T

: (21)
AnajornaabiM 06pa30M IOy IAEM PACIIEILICHUS

%(nbth nb) = a_(n)a(n),
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rIe

K]

1 b
ol = T2 x). (22

_ £
inby’ inb
r'a+ =) L(1—=F)
Hauiee, yaursiBasi coornomenus: (21) n (22), dynrumonasbubie ypasenusi (19) moxem
3aInCaTh B BAJE

I(1+ )
—2 1 nlg (p)+
T(1+ “) )

1 — ‘b N T(1- )
110y " 2miw(1 — )T

_ @)’ (23)

s

N[

1 inb
T(z+)
T(1+2)
Jlerko BugeTn, uro (1 —ia) # 0 npm Ra > 0, Tak Kak @ — KOMILUIEKCHBIH napamerp (a =
a1 +i0p) U @ = —i HE ABJIIETCA KOPHEM 3HAMEHATEJS JJIi COOTBETCTBYIOIIETO BHIPAYKEHUS.

r(1-2) 2
w5~ — 0 mpu @ — oco. Kpowme Toro, a® —
2miw(1—ia)D(4— 10 p p ’
B? # 0, Tax KaK B IPOTHBHOM CJIydYae BBIIOJTHHJIOCH ObI COOTHOHIHHe o = =3, HO f3
SIBJISIETCS] BEIIECTBEHHBIM, & (@ — KOMILIEKCHBIM U TIpu (p # 0 o He Oyner paBHATHCS [.
CrenoBartesibHO, TIpH (¢ — OO

B ypasuenun (23) dbyukums peryJigpHa U He UMeeT HyJeil B TPaBOil MOJIYIIOJIOCE.

OTCIO,H& MOZKHO 3aKJIIO4YUTh, ITO

©
=
S8

vitf  TG+7T) |
2miw(a? — (2) T(1 4 1)

|
=

38

IMepenumem dbynknuonaasuoe ypasaenue (23) B Buje

r(}+ ) r( - )

S_ A ™ '
() T(1+ ) 2miw(l —ia)T(3 — )
r(1— 2 ' (L4 inb
- ( Wb) - 'm—;ﬁ 3 (2+'Wb) (25)
F(%—%) 2miw(a —ﬁ)p(1+%)

B ypaBuenun (25) sieBasg YacTh peryssipHa W He WMEET HyJiel B JIEBOH TOJIYIOJIOCe, a B
MpaBoiil moJiymosioce oHa oOpalaeTca B HyJib Ipu a — oo. llpaBas ke 4acTh ypaBHEHUS
(25) perynsgpHa m He WMeeT HyJsieil B MPABOW MOJIyNoJIOCe, a B JIEBOH OOPAIAeTCs B HyJIb
npu « — 00. BeegeMm peryssipayio B monoce dbyHrumio J(a):

s G r(1 — )
J(a) = S—(H)F(l T il — )0 (L = )
_ o, T - wit+f TG+
B D+I‘(% — ) T 2miw(a? — B?) I‘(i | (26)



1-28 H. H. Kapkycrtst

O1a byHKIM peryIapHa Ha Beeil mosoce, a Gynkuun S_ u D!, gBISIOTCS peryIapHBIMHA
COOTBETCTBEHHO B MPABOil U JIEBOH TTOJIyTIOJIOCaX, KpoMe Toro, S_ = ( B mpaBoii mosrynooce,
a D! = 0 B neBoii momymosnoce.

YuuThiBasl CKa3aHHOE BHIIIE W UCTOJIB3Ys Teopemy JIuyBujList 0 ToM, 9TO Jirobast orpa-
HUYeHHAs (DYHKIWS, AHAJUTHIECKAs (pPeryJspHas) TIPHU BCEX KOHEYHBIX 3HAUEHUSIX aApry-
MEHTa, €CTh nocTosinHasa Oyaem umers: J(a) = 0.

Takum 06pa3oM u3 ypaBHeHus (25) moxydaeM CIeyomnme COOTHOIEHNS:

_ cthnb (27)
T 2miw(l —ia)n’
D, = (i + B)nthnb (28)

- 2miw(a? — (2)

Bepuemca Tenepn k pemennto dbyHknuonaapHoro ypasuenus (24). Ilosropsis paccyxie-
HU$, AHAJIOTHYHBIE PACCY K ICHUIM, TIPOBEJICHHBIM JIJIsl ypaBHeHus (23), mosyanm:

D'+ B (i + B)

= _——— "% __pcthyb 2
Smiw(aZ — g7y 1ot (29)

thnb
D_= —77 (30)
n2miw(l — i)
Vcnoms3ys naiinennsie 3suagenns: S_, D', S w D_ naiijem npoussosibHbie HOCTOSHHBIE A
u B.
Juist aroro ncnonbzyem coorHomenus (13)—(16).
Torma 6ymem UMeTh:

cthnb + i+
2riw(l—ia)y ' 2miw(a®-B%)
ent 4 e—mb =4+35,

ﬁ—),@Q) + 27ri(11—ia)w —B_A
n(em + =) -
7727Tit:)1(qb—ia) + 27riuj!(1(342ﬁ—ﬁ2)
ent — e—nd
(ai+B)nth nb 41
2miw(a?—B2) 2miw(l—ia) — A+ B
(e —em) ’

(cvi—
2miw(a?

(31)

=B - A,

Jlerko BuseTh,uTo B Bhipaxkenusx (31) mepsoe m 4eTBEpTOE, BTOPOE M TPETHE COOTHOIIEHUST
SABJAIOTCS TOXKJAECTBAMH. [109TOMY JiJisl ONpeIeIeHns] TPOU3BONBHBIX MOCTOSHHBIX JIOCTA-
TOYHO BHIOPATH U3 HUX.

U3 nepsbix aByx ypasaenwuii (31) 6ygem umeTnh

cthnb + ai+f3 (ai—p) 4 1
_ 2miw(l—ia)n 2miw(a?—f32) 21w (a2 —f32) 2miw(l—ia)
9B — n ,
endb + e—nb n(enb + e—nb)
cthnb + ai+f (ai—p) 4 1
9A — 2miw(l—ia)n 2miw(a?—f£2) 2miw(a?—f£2) 2miw(l—ic)

3

enb + e—nb ,r’(enb + e—nb)
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a M3 MOCJIeHUX JABYX ypasuenuit (31) momyumnm

thnb ai—f3 nth nb(ai+A3) 1

9B — n2niw(l—ia) + 2miw(a?—[B2) 2miw(a?—32) + 2miw(l—ic)
T {et—em) T gler—em)
(ait+B)nth nb 1 thnb ai—p3
A — 2miw(a?—f£2) + 2miw(l—ia)  n2miw(l—ia) + 2miw(a?—f32)
n(ent — e=mb) enb — e=nb '
Orciona
4o 1 e~ B n(cie™" — Bem?)
n2miw(e2n® — e=21b) | 1 — i« a? — 32 ’
B 1 e’ N n(cie™ — Be=")
- 2minw(e2m — e=2mb) | 1 — i a? — 32 '

[MoxcraBngas Haiinenusie 3Hadenust A u B B pernenus ypaBuenus (4), mosyaum

1 chn(b—y) dashn(b+y) Pshn(b—y)
= . . + + .
2nmiwsh 2nb 1 —ia a? — 3?2 a? — [3?

T (o y,w) (32)

Bormosags obparaoe npeobpasoBanne Pypbe Juisg BhIpakeHus (32), MOIyIUM UCKOMOE pe-
uienne ypasuenus (3):

8

\8

1
2

T(g;,y’t) = T(a’y’w)eiameiwt dadt,

8

1

T(xﬂ y’ t) = 27_‘_

\8
0\8 =)

1 chn(b—y) (33)
2nmiwsh 2nb 1 —ia

+nashn(b +y)  Pshn(b—y)
052 _ /82 a2 _ 52

8

_l’_

} et dadw.
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