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O 3AJIAYE TEOPUU TEILJIOIIPOBOJIHOCTU
C OJTHOU TEIIJIOM30JINPOBAHHOU I'PAHUIIEN

H. H. KapkycTbl

B crarne paccmapuBaerca n30TpOTHAS OMHOPOAHAS 00JIACTD, HA YACTHA TPAHUIIBI KOTO-
poii 3a/aeTcsa TEmI000MEH CO Cpefoi. 3ajada MPUBOAUTCS K CUHTYJISIDHO-MHTErPAJIHHBIM
ypaBHeHusM Tuna Bunepa — Xomda, pernreHne KOTOPBIX OCYIIECTBIISETCSI METOIOM (hak-
TOPU3AIWN.

IIycTs 3ajana GeckoHEYHAsT TOHKAS IJIACTUHKA KOHEUHON mupuubl b. Obo3navmM ee
BEpXHIOIO Tpanuily depe3 L, mmxkuooio uepe3 L;. Yacre Bepxmeit rpamunst npu r < (
oboznauum depe3 L_, a nipu > 0 — depe3 L.

IIpeamnonoxum, 9TO Ha TPAHUIE 33JaHA HENpPEPbIBHAS (DYHKIHs, OOPAIIAIONIALCT B
HyJ b Ha OECKOHEYHOCTW, W HA HEH 33/]aHA MPOU3BOJHAS OT UCKOMO# ¢yukmuu. Ilycts
[IPOTUBOIOJIOXKHAS TPAHUIA TEIJION30JIMPOBAHA W B HAYAJBHBI MOMEHT BPEMEHU MCKOMAs
GYHKIMA paBHA HYJIIO.

MaremaTudecku 3Ty 33,109y MOXKHO TOCTABATH CJeAyIomuM 00pa3oM: HANTH perenue
ypaBaerus Terionposogaoctu Pypne
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VJOBJIETBOPLIONIEE CIEAYIONIUM YCIIOBUIM

T(IE,y,Z) =0, T(x,y,z) :f(xat):f(m)t:ex'l ($<0)a
t=0 y=b
oT oT
— =g(z,t)=1 (z>0), — =0 (o0 <z < o0).
By, = =1 >0, Gl <o )

IIpumensas crammapraoe mpeobpaszoBanme Pypbe K ypaBHEHUSM TEILIOMPOBOIHOCTH, IO~
JyauMm OOBIKHOBeHHOE jnu(depeHnuaabHoe YypaBHEHNE BTOPOTO MOPSJIKA € TMOCTOSHHBIMU
K03 duImenTaMu, MOy IUM

PT(a,y,w)
Oy?
rﬂey2:a2+%,a:C+in,a:U+iT (n>0,7>0).
B nocneanem ypasnennun T(o, y,w) = T— (o, y,w) + Ty (@, y,w). 3aecn
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- V2T(a7 yaw) =0,
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T (o, y,w) = =5 / /T z,y,1)e' etz ot,
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T (o, y,w) = =5 //T z,y,1)ei et oz ot.
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Bynem obo3nauaTh
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3amnuireM ypaBHEHUS B BUJIE
T—(aayaw) +T+(a,y,w) = A(V)e_yy +B(V)eyy7 (1)

e A mw B — npounsBosibHble (QYHKINN, 3aBUCSIINAE OT L.
Wcnonp3yem mpeobpasosanue Jlamnaca nim @ypbe fjisd TPAHUIHBIX YCIOBUM

f(:v,t):e”-l, g(.’L‘,t)Zl.

Torma 6ymem mMmeTnh
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[Moxcrasngas (2) B pemenne (1), momyanm

! 1
- @ — -y vyl - —vy vy
(1 +ia) + Ty (v,b) = Ae™"¥ + Be""T" (v, b) — vA(v)e " +vB(v)e’r.  (3)

VuuTeBasg, 9TO IIACTHHKA TEIJION30JIAPOBAHA, MOKHO 3aMUCATD
0=T (v,0)+ T, (v,0) = —vA+ VB,
orkygpa A = B. CaenoBarensno, uz dopmyanst (3)

_; _ . vb —vb _ L _ . vb _ _—vb
iw(l + i) + Ty (v,b) = A- (" + e "°)T_(v,b) o= vA- (e e ). (4

Jajee, mMoCpesCcCTBOM HEKOTOPBHIX MPOCTHIX TpeoOpa3oBanuil, mojayduM (QyHKIIMOHAJIHHOE
ypaBHenue Tuna Bumepa — Xomda

zw(l—l—za) +T+(V b) _ Tl (I/ b) — i (5)
e yb+e vb V(e”b—e ub)

B srom pyrKIIMOHANIEHOM ypaBHEHUE UCKOMbIMY (DyHKImsiMu sBJistiores T (v, 0) m T— (v, b).
Dyukrus Ty (v, b) perysspHa u He UMeeT HyJeidl B TIPABOi TOMYIIIOCKOCTH, & (hyHKIHs
T’ (v,b) perynspHa u He UMeeT HyJie# B JIEBOH MOJYTLIOCKOCTH.
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[Mepenmmem ypasuenue (5) B Gostee ya06HOM Buje, KOTOPBIi XapaKTEPeH JIJIs ypaBHe-
muit Tuna Bunepa — Xonda:

AT, + BT +C =0 (61)
o h( vb) 1 1 cth( vb)
_7 cth( vb) _ _ L cth(wd) | _
Ty, 6) = T2 (v, ) v w—ow wa v =0 (6)

s3nece A =1, B= cth(vb)/v, C =1/(iw — aw) — 1/(wa) cth( vbd)/v.

B ypasuennn (6') C perynspna B 3amannoii nogoce. Kak mM3BeCcTHO, OCHOBHAsS TPY/I-
HOCTDH IIPH pernennn (PyHKIMOHAIBHOTO ypaBHenusa tuia Burnepa — Xomda 3akmiodaercsd B
dakTopuzaruu GyHKIMA U B pa30dueHnn peryasapHOil pyHKIUA HA JBE — COOTBETCTBEHHO
JIJ1s JIEBOU ¥ MIPABOM IMOJYIIOJIOC.

vb —vb vb —vb
O6osuaunm K(v) = K (v,b)K_(v,b) = L. Pazsoxum e te c
I/(G”b _ e—ub) I/(e”b _ e—vb)
HOMOIIIBIO0 TaMMa-(yHK N
1— ) (1422
bv cth( vb) = — (1 'Zb) (1 o ),
(3 - 2)T(; +%)
OTKYJIa MBI MOYKEM 3aIUCATH
1 (11— 1 T(1+%
K+(V7b) ( 7,T,)I{—(Vab) ( W)

VrD(} - 1) VAD(L + 22y

[\’J|»—A

Yuureisas dopmynsl, dyHknuonaasaoe ypasaenue (6), MOXKHO TI€penucaTsh B BUJIE

r(i-« b T(1+2
\/7_1-(2—'1,7T)T+(V7b)_— (1 'Wb)TI—(Vab):
ra-=2) L3+ %) -
Vi TG-%) b T+
iw(l 4 i) NG %) Vrwa I‘(% 4 %)

Dynknmonanapuoe ypasaenue (7) mepenumem TakuM 00pa3oM, 9TOOBI HEM3BECTHBIE
GyHKIMH OBLIN PEryasSpHBIMA COOTBETCTBEHHO B JIEBOM M IIPABOM IIOIYIOIOCAX

VAL(3 — 22 b T+
T YT e

Vi Ta-%) b T+ o
w(l 4ia) T(1 — M) ﬁmT_(V,b)—J(V,b).

™

.

(8)

JleBag wacth ypaBuenms (8) perysspHa B JIEBOI mOJIyTIOOCe, a mpaBas 9acTh PeEry-
JIIPHA B TPaBoii mosrymnosioce, Bbipaxkenue J (v, b) perynsgpHo Bo Beeii mosnoce. ITo Teopeme
JInyBuinsg, ecin dynkuus anamuruyana (peryiasgpHa u roMoOMOpdHA) BO BCE MJIOCKOCTH W
OTpaHUYEHHA, TO OHA TIOCTOSHHA,

1 vb v cthrb
Ty = — cth—, T =—"""_ 9
T e iw(l + i) ©)
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Takum obpazom, menspectubie dhyukuuu Ty u T' onpenensiioresa o dopmynam (9).
Hemnocpeacreennoit mpoBepkoit MOXKHO TI0Ka3aTh, 910 Ty u T’ yjI0BJIE€TBOPAIOT yCJI0-
Busam (4):

1 1 h 1
S T Cthy_b = 2A chvb , M — — | =2Av shuvb . (10)
w(l+ia) wa v iw(l+ia) wa

Boeipaxenns (10) asasgiorcs ToxgectBavu. [lostomy juist onpenesennst pynkmum A
MOXKHO WCIIOIh30BATh OJHO W3 HUX:

L1 1 1
2 |iw(l +ia) chvb  vwa shub |

IMogcraBngas HaiieHHOE 3HAUEHNE A B pelleHne n yIuThIBasd, 9T0 A = B, molyunM pereHune
ITOCTABJIEHHON 33]aY1 B TPEOOPA30BAHHOM BHJIE:

1 1
T(aayaw) = T_(a,y,w) +T+(Oé,y,QJ) = [Z ( :| Cth .

w(l +ia) chvb  vw shub

Hamee 3anumem obpatHoe mpeodbpasoBamnne Pyprne:

1 T F h —iar ,—iwt 1 T T h —iar ,—iwt
T(z,y,t) :—// vy € ¢ 804&0—2—// Y e © dadw,
T
—oo 0 oco 0

21 iw(1 + ia) chvd vwao shub

YTO JAET pelleHne MOCTaBJIEHHON 3a/Ia4H.
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