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VK 517.946

OB OJIHON HEJIOKAJIBHOI KPAEBOW 3AJIAYE
JIJ191 HATPY?KEHHOT'O YPABHEHUS TPETBHEI'O ITOPSIKA

JlokazaHbl CyIIECTBOBAHUE U €JUHCTBEHHOCTH PEIeHHs HEJIOKAJbHOU KpaeBO# 3aJaduu JJisl CMEIIaHHO-
IO Harpy>KeHHOT'O ypaBHEHUs TPETHErO MOPSIKA C KPATHBIMHU XapPaKTEPUCTHUKAMU JJI TPEX BO3MOYKHBIX
C/IydaeB Paclo/IOXKeHNA KOpHel XapaKTEePUCTUIECKOIO YPaBHEHUH.

A. B. Izapaxoxos, B. A. Eneen

IIycTs 2 — KOHe4YHasI OMHOCBSI3HAsST 00JIACTD, OrpaHndeHHast orpeskamu AAg, BBy u Ay By
upaMbix £ = 0, x = [, y = h COOTBETCTBEHHO, PACIOJIOKEHHBIX B IIOJIyILIOCKOcTH i > 0, u
XapaKTEPUCTUKAMH

2

2
AC € =g — — 2 (—y)m+2)/2 _ BC :n= _ L (—y)mtD)/2
C:(=x m+2( Y) 0, C:n w+m+2( Y) L,

2 2
oneparopa L, = 88? — (—y)m%, m = const > 0, BBIXOAANMME U3 TOYKA C(%,yc), Yo =

—[(m + 2)1/4)2/ 7+,

Beenem obosnadenusi: 1 = QN {y > 0} — napabormdieckas, a Qs = QN {y < 0} —
rutepbosimieckasi 9acTu CMelraHHon objactu ().

B obiactu {2 paccMoTpuM CMeIIaHHOe HArPyKEeHHOE YPaBHEHHE TPETHETrO MOPSTKA

n
Lu+ 3~ kj(z,y)u(@’,y) = f(z,y), y >0,
0= =1 " (1)
Lmu +bo(z, y)u + Zl bi(z,y) Dy u(z,0) = d(z,y), y <0,
i=
e Lu = Uggy — uy + a1(z, y)ug + ao(z, y)u, DS — oneparop npobroro (B cmbicte Puvana —
JluyBujuist) MHTErpupoBaHUs TOpsiika —p; npu p; < 0 u apobrHoro muddepeHmpoBaHs Ipu
pi > 0, koropelit ipu p; < 1 3amaercs dopmysoii (cm. [1])

i T'(—pi —t)1tri
D= T @0 (2)
ﬂDS; f(l‘)a pi > 0>
rie I'(z) — ramma-dynknus Diisepa.
[Ipeanonaraercst, aro z’/, j = 1,...,n, — durcupopanusie Touku u3 uarepsaia (0,1),
IpHYeM sl OIpejeseHHOCTH GyjgeM cumtarh, uro 0 < 2! < ... < 2" < I, p; < pi_1 <
... P1 =P

Bagava 1. Haittun dyskmmo u(z,y) €O CIeayonmMn CBORCTBAMMT:

1) u(z,y) € C@Q) N CH Q) N O () N LY (Q2), ua € C(0);
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2) u(x,y) — perynsipHoe pemenue ypasuenus (1) mpu y # 0;
3) u(z,y) yIOBIETBOPSIIOT KPAEBBIM YCJIOBHSIM

u(0,y) = p1(y), ull,y) = w2(y), u(0,9) —uz(l,y) = p3(y), O (3)

u(z,—z) =¢(z), 0<z<1/2, (4)
e ¢;(y) € C[0,h) N C?|0,h,i=1,...,3, ¥(z) € C1[0,1/2] N C30,1[.
Ciuyyant I. Ilycrs aq(x,y) = 61 = const, ag(x,y) = 6y = const, k;(z,y) = \;j = const,
j=1...,n,m=0,0bi(x,y) =0,i=0,...,n, f(z,y) =0, d(z,y) =0.
ITepexons x npejerny B ypasHenuu (1) npu y — 0+, noayunm HyHKIHOHAIBHOE COOTHO-
menne Mexy u(x,0) = 7(z) u uy(x,0) = v(z), npuHecenHoe n3 mapabosaeckoii dacTu {1
Ha suHuo Yy = 0, B BUje

N
<

N
S

7_///(:L,) —v(z) + 0,7 () + 07 (x) + Z)\ 7( xJ (5)

DyHKIMOHAJIBHOE COOTHOIIEHUE, MexKay T(z) U v(z), IpHHECEHHOEe U3 IUIEePOOINIeCKOit
qacTi (Yo Ha jmHuo y = 0, umeer B |2

T'(x) - v(z) = ' (x/2). (6)

Uckmouas v(z) u3 (5) u (6), ¢ y4eTOM rpaHUIHBIX YCIOBHIA (3) IOy InM JIIsi OLIPEICTICHUST
7(z) caemyomyo 3a1ady

n

7"(2) + (61 — 1)1’ (2) + o7 (2) = —¢'(2/2) = Y Nj7(a?) = pl(a), (7)
7(0) = ¢1(0), 7(I) = ¢2(0), 7(0) = 7'(1) = 3(0). (8)
XapaKTepHCTHIeCKOe ypaBHEHUE, COOTBETCTBYIOIIEE OAHOPOIAHOMY YPaBHEHHIO
™ (z) + (01 — 1)7'(z) + Oo7(z) = 0, (7)
FMeeT BHJL
k24 (6, — 1)k + 6y = 0. (9)
Beenem obo3naveHne s = 0 + (91 1) . UsBecrro (3], uro ypasuenue (9) mmeer ouu

JIeICTBUTEBLHBI 1 1Ba KOMHHGKCHI)IX KOpHH, ecm s > 0. OHO MMeeT TpH Pa3/IUYHBIX JIeii-
crBUTEIBHBIX KOpHs, ecin s < 0. [Ipu s = 0 Bce Tpu KopHsi ypasHeHusi (9) JeliCTBUTE/bHBI,
IpuYeM JiBa U3 HUX PABHBIL.

Pacemorpum ciyuait korga s = 0. B arom ciaygae umeem, uro k1 = 36p/(01 — 1), ke =
ks =k = —30p/[2(61 — 1)]. Tak xak obmee pemenue ypasaenus (7') nmeer Bu

7(x) = 1M + (¢ + c3z)er®
TO METOJIOM BapHAIlN HOCTOSIHHBIX, HAXOAUM 00Iee perenne ypaBaeHus (7) B BHJE

7(x) = 1" + (2 + ) + N(z), (10)

rIie

N(z) = —(k — k)2 /x (0 [+ (b = k) + )]0 ) (%) dt
0
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xT

—(k—kl)_Q/ (ekl(x_t) P+ (k= k1) (@ — b)) ek ) Z)\ (@) dt = G(z) + P(z)w;,
0
riae G(z) — mepsoe ciaraemoe, P(x) — kosdddunuent mnepel; cyMMoit, 0603HAYCHHO HaMU
depes wj, MOCTIEIHETO PABEHCTBA.

Cuwnras noka N(z) ussecrHoii, nogcrasum (10) B rpanudnoe yciosue (8). B pesysbrare
[OJIyYUM CHUCTEMY JIMHEHHBIX ypaBHEHUH OTHOCUTENBHO Y5, @ = 1,2,3, KoTopas paspenmma,
ecin ee onpenemutens A = [k 4 (k1 — k)l]eF + k[(1 — k)l — 1]e®P 4 [k (14 (k — 1)1)]eFr R —
kieFtl £ 0. Pemas cucremy HaxommM

fn:A*(—«wm—Gmw+mrﬂﬂwum—wamk“
+ (1= (14 R (G + @1(0)e = 03(0)) ) — A7 ((P'(0) = P/(1)e

+(1-(1+ k:l)eklP(l))>wj = p1+ pow;y, (11)

12 = A7 (= (#3(0) + G'(0) = G/(1) = ka (1 = €)1 (0))
(1= (14 KDeM) (2(0) = G(1) = 1 (0)e™) ) + A7 ((P/(0) = P/(1))e"

= (1= (L KD P(D) )ws = ps + pasy, (12)

13 = A7 ((3(0) + G'(0) = G'(0) e — lp2(0) — G(I))(1 - )
— (3(0) + G'(0) = G'(1)) "' + k1 (1 — €57 (2(0) — G(1)) — 1 (0)k(1 — ™)™
k(1 — ekllekl> +A! ((P’(O) — P'(D) (" — €M) + P(1) (k(1 — €M)

+ k(1 — ekll))>w]~ = ps5 + pew;, (13)

Ioxcrasmstst (11)—(13) B (10) u 3aMeHsist w; €ro 3HAUEHHEM, IIOJIYIUM yPABHEHHE

n
2) Y NT(a?) = n(x), (14)
j=1

rie m(z) = G(z) + p1eM1% + (ps + xp5)eb®, n(z) = P(z) — p2e®1® — (py + xpg)e”

I[Tonaras B pasencrse (14) noouepenno r = x', x = 22,.. .,z = 2", Ho/Iy4aeM CJIeIyIONLYIO
cucTeMy anrebpamdecKnx ypaHeHmit otHocuTenbHo T(x7), j=1,...,n,
n

Tz'—i-miZ)\jTj:ni, 1=1,...,n, (15)

rae m; = m(z?), nj = n(a?), ; = 7(27).
Cucrema (15) mMeeT eJMHCTBEHHOE DEIEHUEe, eCIIU €€ OIPEJIeTUTeb OTIINYEH OT HYJIst:

Ap =1+ X\jmj #0. (16)

i=1
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Jlerko JokKasarb, 9TO
n

. 1+ My, ©=7;
AGI) = k; ’ ’ (17)
rie AS a) aJirebpandecKne JOMOJHEHUS SJIEMEHTa, -0l CTPOKHU U j-TO CTOJIOIA ONpeIe/InTe-

ast A,. Tak kak
, 1 <& o .
)= LS A, St
" i=1

To n3 paseHcTs (16) u (17) momyuaaem (npu A, # 0)
7'(:1:j):L n-—l—im-(n-)\-—)\-n-) . (18)
A, j < i\TjA\q YL

Taxmm obpaszom, mojcrasisis (18) B (14), naxonnm euHCTBeHHOE perenne 3a1a4u (7), (8) B
BHJIE

() = n(x) —m(z) ) Ai (nj +mi(njAi — Ajng)) .
j=1 """

Jlerko 3ameruts, uto 7(x) = 0, ecrm ¢;(0) =0,i=1,...,3.
[Tocse onpenenennst dynknuu 7(x) Mbl npuxoauM K 3azgade (3), u(z,0) = 7(x) B 0bia-
cru €.
PaceMoTpuM 0JTHOPOJIHYIO 3814y, T. €. 3a/a4y ¢ HyJdeBbiMu Janabivu (o; = 0,7 =1,...,3,
7(x) = 0). Hdomycrum, 910 0JJHOPO/HAS 3a/aUa UMeeT HeTPUBHAJIbHOE perterue u(x,y).
[Tonmoxxum
u(w,y) = v(a,y)e o, (19)

rje A U [ — HEKOTOpbIe mocTosiHHble. s dbyHkimu v(z, y) MoJydnM ypaBHEHUE
L(v) = Ve + 3pvge + (61 + 3p)vg + (6o + O1pe + /13 — v

+ 3 Nolad, y)el® I — v, = 0
j=1

" KpaeBbI€ YyCJIOBUA

v(0,y) =0, wv(ly) =0, v(0,y) —va(l,y) =0,

(20)
0<y<h, v(z0)=0 0<z<Ll

[To mpeanonoxkenuio, u B cuity (19), sra 3a1ada MMeeT HeTpUBHAJIbHOE pereHue v(T,y).
Paccmorpum ToxkmecTBo

1 1 1
vLv = <vvm - 511323 + 3pvvg + 5(91 + 3,u)v2> — §(v2)y — 3un?
+ (B0 — Orpu + 12 — N)v? + Z Njo(ad y)u(z, y)e(xj_x)“ =0.
j=1
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Nurerpupyst 910 TOXKAECTBO 1O obsiacTu 21 ¥ yUIUTHIBAs OJAHOPOJHBIE I'PAHUYHbIE YCIOBUS
(20), nmeem

| =

l
/v2(:1:, h)dx — / ((90 + 01+ 1 — N)v? — 30’
0 Q

+ Z Ajo(ad y)u(z, y)e(wj_x)“> dxdy = 0. (21)
j=1

[Monaras B pasenctse (21) z = &/, momyanm

h?’L

I . : .
51)2(56], h) — Z/Z ((90 + 01+ = XN+ AV y) — 3,uv3,(1:],y)>dy =0. (22)
0o J=1

Bribepem A u p1 Tax, atobnt 4 < 0, Op + 0140+ p® — A+ Aj < 0.

[Tpu TakoM BbIGOpE A U [ JieBast 4aCTh paBeHCTBa (22) CTAHOBUTCS CTPOIO HOJIOXKUTEIHHOI,
9T0 HeBO3MOKHO, ecrn v(2,y) # 0. Cenosatensho, v(z?,y) = 0. Y4uThIBasg 9TO B paBeHCTBE
(21), 6yaem umers, uto v(x,y) = 0 mas moboro (x,%y) € Q1 u, cormacuo (19), u(z,y) = 0 ms
moboro (z,y) € Q1. B obmactu Qg ommoponnas 3amada dapby u(x,0) = 0, u(x, —z) = 0 aia
ypasnenus Lou = 0 uMeeT ToJIbKO TpuBHAIbHOE perenne u(x,y) = 0 as moboro (z,y) € Q.
Crenosaressro, u(z,y) =0 B Q.

CymecrBoBanue pentennst 3a1a49u (3), u(x,0) = 7(z) 10Ka3bIBACTCS OMUPAsICh HA METOJIbI
ucrosb3yemble B paborax [4-6]. B obsnactu Q9 perienne 3aga4qu 1 MOXKHO HalTH Kak pelleHne
sagaqdn lapOy.

Cayuan II. Iycrs s = 0, koaddunuenrsr ypasuenus (1) npu y > 0 takue, Kak u Jjist
ciayuast I. ITpu y < 0 momoxkum m = 0, bo(z,y) = Ao = const, bj(z,y) = 0,7 =1,...,n,
d(xz,y) =0.

Pemenne 3agaqu 1 B obsactu Qg umercs B Buje 7, 8|

Tty =y

e = Flota) + o=+ [ae [ (457 )an (23)

0 0

rae F(t) u ®(z) — aak sl HenpepsiBHO Jud depeHnupyeMble GyHKINH 1 TOJIEKAT OlIpe/ie-
nenuio. Yunrbiag yciaosue (4), u3 (23) naxomum ®(x) = (5) — F(0), 0 < x < [, mocre gero

paBeHCTBO (23) mpuMeT BHJL

u(z,y) =F(z+y)+ w<x—2y> + F(0) + % ?ydg 9:/_‘1 (#) dn. (24)

13 paBencrsa (24) HaiimeM ug, — Uy, a 3aTeM B IIOJIyI€HHOM DABEHCTBE IepeiiieM K Ipe-
neny npu y — 0—, mocsie 9ero noayduM UHTErpo-auddepeHnuaibLHoe COOTHOIEHNE MEZK LY
dbyuxiusavu 7(z) u v(x), npusecernoe Ha juHuO Yy = 0 U3 runepboindeckoii yactu (o

xT

V(@) — 7 (x) = —¢<§> - % /T <5;x> de. (25)
0
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Uckmovas v(x) n3 ypasuennit (7) u (25) n yumreBas (24), moayunm 3agatdy s Ha-
IPY?KEHHOIO UHTErpo-TuddepeHInalbHOr0 YPABHEHUSI ¢ HHTErPAJIbHBIM OIIEPATOPOM THUIIA
Bombsreppa

™ () + (61 — 1)7'(x) + Oo7(x) = p(2), (26)
7(0) = ¢1(0), 7(1) =2(0), 7'(0) —7'(1) = ¢3(0), (27)
rue .
[T )\0 - :
() =—¢'\ 5 ) —— [ T(E)dE— ) Ajr(a!). (28)
P <2> 4 ! ; J

|

ITocTymast aHaIOrMIHO MPEBIILYIIIEMY CJIYYalo0, IOJIyIUM HHTerpaabHoe ypasaenue Boibreppa
BTOPOI'O POJia OTHOCUTEJIBHO T ()

7(z) + ﬁ / Gla, t)r(t) dt = f(x), (29)
0

rie

T

f(@) = 71€M% + (49 + y32)e"® — (k — k1) 72 | R(z,t)’ LY i — n A7 () xR(a:,t)dt,
71 Y2 T3 1 O/ (2) ; J /0

R(z,t) = e@ % 4 (k — k) (t+1) — 1)e@ 0k,

2

fR(m,t) =dt upu0<E<ux/2,
G(z,t) =15
[ R(z,t)dt npu /2 < & < x.

3
Jlerko 3aMeTuTh, uTo #apo G(x,t) mETerpambHOro ypasHenus (29) HeIPepBIBHO BO BCAKOM
touke (z,t) Tpeyrompanka 0 < = < [, 0 < t < x, a ero mpasas dactb f(x) Ha oTpeske
0<x <l
Obpammas (29), HaxommM

7(x) = y1hi(x) + y2h2(z) + v3hs(x) + g(x), (30)
riie
b (z) = 17 4 / Fla,0)ebldt,  ho(z) = ko + / D(a, t)ek dt,
0 0

T

hy(x) = ze*® + /F(w, t)tekt dt,
0

g(z) = —/ (Ur— k)2 R(@, )+ M (2, 1) ) (£/2) di— (/R(x,t) dt+x/F(x,§)R(§,t) d5>wj,
0 0 t

xT

M(at) = —(k — ky)~? / I(x,€) R(E, 1) d,

t
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['(x,t) — pesombsenta aupa \oG(x,t)/[4(k — k1)]2.
Ynosieropsist (30) rpaHUUHBIM YCIOBHsIM (27), TOLYIUM CUCTEMY aJiredpanvecKux ypas-
HeHuil OTHOCUTENIBHO ¥4, j = 1,...,3, ¢ onpeJennreneM

A = (ho(l) — 7 (1))(h5(0) — hg(1)) + ha(D)[(R(0) — hy(0)) + (hy(l) — Ry (1))].
Pemaﬂ IOJIYIYEHHYIO CUCTEMY, HaXOJAUM
1 =A/A, v =Ay/A, 3= A3/A,
rie

A1 = (1= R3()h2(t) = (h5(0) = hy()ha(D) )21(0) = (1 = b(1))2(0) + ha(D)E(0), (31)

Az = ((R1(0) = By )hs(t) = (1 = hy)ha() )1(0) = (1 = k5(1)E2(0) — ha(D)Fs(0), (32)

By = ((Ry(0) = hy(0)) k(1) = ((0) = Ky (1)h2(l) ) 1(0)
— (h3(0) = hy(1) + By (0) = hy(D))E2(0) + (h2 (1) — k(1) B3(0), (33)

ecmt A 0, 32(0) = ¢2(0) = (1), F3(0) = 3(0) + ' (1)
Yunteas (31)-(33) B (30), 6yaem nmers

7(x) + F(z) Z A7(ad) = ®(z), (34)
Pla) = / Rz, t)dt + / Da, € R(E, 1)dE.
0 t

<I>(x) = Afl(Al X hl(l‘) + Azhz(x) + Aghg(x))
—(k—k)2 [ ¥ (t/2)R(z,t)dt — | M(z,t)¢ (t/2)dt.
0/ 0/

[onmarast B pasenctse (34) moouepesno v = xl,x = 22, ... x = 2™, noixy4nm cucremy asnre6-

pamdecKux ypaBHeHuit orHocuTeabHO T(x7). Pemast a1y cucremy, OKOHUIATETHHO HAXOAUM

() = 0(x) - F) Y Ai (@0 — \yy),
j=1 "

n
ecin onpefenuTens cucremMbl A =1+ Y \;®; # 0.
i=1
JloKazaTebCTBO CyIIeCTBOBAHUSI U €IMHCTBEHHOCTH MCXO/IHOM 3a1a4u 1 IPOBOANTCS aHa-

JIOTHYHO ciiyvaio .

Cayyan III. Iycts s > 0. YceiaoBus Ha KOIMDOUIMEHTHI U TPABYIO YaCThb yPABHEHUS
(1) upu y > 0 coBuagator co ciaydaem I, a upu y < 0, bo(x,y) = 0, m # 0, koadbdunueHTH
bi(x,y),i=1,...,n, n npasas gactb d(r,y) npunaaiexar xkmaccy CH(Qz) N C3(y).
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Pemtenue u(x,y) sagauu Japby u,(x,0) = v(x), u(z, —x) = ¢(z) naa uarerpo-muddepen-
nuasIbHoro ypasrenust (1) mpu y < 0 ompeesisieTcs: Kak pelienue CIeAyomero ypasuenus (8]

poZ 1/ 4 \¥
u(z,y) / / ) H(¢, ,,)d7725<m—+2> ol

Y
« / W) &)y~ &) Pde + O/ (w'<n>+5¢7<’7>) H(0,1n,2,y)dy

0
/ e / H(¢,m,7,y)dn, (35)

riae 3 =m/(2m + 4), A; Beipazkatorcsi yepes ussectHbie dbyukiyn bi(x,y) u d(x,y) coorBer-

CTBEHHO,
R n,z,y), n=>wx,
HEmey) = )
R, n,2,y), 1<,

dyukius 'puna — Anamapa 3agaun dapby s oneparopa

By =ugy + % (ug — up),
npaYveM
R(&m,y) =(n—&°(y—2) PF(B,1-8,1;0),
R(&n,z,y) =1 — > (-6 Py - n)‘ﬁF<5,ﬁ, 23; %)
o=z y—nl/[n—-Ey—=z)], y=T(B)/[T26)I1-7H).

[Tepexons B (35) k mpeneny upu (z,y) — (z,2), 0 < z < [, moayunM QyHKIMOHATIHHOE
coorHorerne Mexy 7(z) u v(x) B BuIE

x T

/(lj(ﬁ = LT(‘T) + @ E(xvt)T(t) dt — q(:l)) = (131(56), (35,)

=12 g 2
0

rjae

so=7/T(L—pi), 2a=7/[4/(m+2)*7, 5=T(8)/ 2B -p),

1
6.6+ (@ — ) dt
Tat) = [ SO,

0

T

a@) = Lo [ (/) + B n) o —n) P dn+ [—2 d&mdn
o fom oot [ ot

Ouesmtno, uro q(x) € C(I) N C%(I). Iycrs 7(0) = ¢(0) = 0, Torma ®(0) = 0. O6pamas
(35) kak mHTErpasbHOe ypaBHeHne AGesst OTHOCUTEIBHO V() HOJLy UM

T r d'(t)d
v(z) = sin 23w / (x —(2125' (36)

0
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[oncraisas (36) B (5), ¢ yuIeToM rpaHUIHBIX YCIOBHI (3), HOMYIHM 3a1a<dy
(&) + 017 () + Oo7(x) = By (), (37)
7(0) = ¢1(0),  7() = ¢2(0), 7(0) = 7'(1) = 3(0), (38)

riie
x

o = \j 7
1(@) sin2ﬁﬂ'/ :L'—t 1 25 Z T

0

Honaras 7(x) = z(x) + ax? +bx + ¢, yauTbiBas rpaHugHbBIe yeioBus (38), MOMyINM 3318y
C OJIHOPO/IHBIMU I'PAHUYHBIMU YCJIOBUSIME OTHOCHTEJILHO z(X)

(@) + 012 (2) + o2(w) = B1 () + F(a), (39)
2(0)=0, =z2()=0, 2(0)-2'(l)=0, (40)

rie

B 90@3(0) ZL'2 B <l(91(p3(0) + g (2(,02(0) — 2g01(0) + l(pg(O))) .
21

+ % (22(0) ~ 261(0) + Lps(0)) + o1 (0)

Pemenne 3azaqau (39), (40) umeer Buj

l
/G )+ F(t )) dt, (41)
0

riae G(z,y) — dyuknus ['puna ogaopomnuHoii 3anaan (39), (40) u umeer Bu

Glat) {aleaoz + age™0%/2 ¢og Yox + aze~0%/2 gin Yox mpu 0 <z <t
€T =

b1e20% 4 hoe~0%/2 cog Yox + bse—apx/2sinyoxr 1pm t < x < I,

rje q ¥ Yo BbIpaxkaioTcs yepes koabdunuentsr Oy u 01 ypasuenus (39) [3]:

_ 3 ) B
ap = A 1< <§ aoyosinyo(l — &) + 73 cos Yo (€ — l)) e0(§=1)/2

3
+ 220 E2/2 cos g (€ — 21) + 2 5 @070 sinyp&e0(¢—20/2

ap(142£)/2

— fyg cosYole

014262 726a0(l+§)>7

3 .
—3 Qoo Sinygle
a = —az,

3 3
as = Ay (5 ag sinyo (€ — 1) cos ol 4+ 7§ sinyo(€ — 21) + 5 @070 COS Y0(€ — 25)) goole=20)/2

3 3 . 3
— 5 @070 c08 yoleoE+2)/2 (Z ad — 'yg) sin o (€ — 1)e®0E+0/2 4 3 agype® €t

— g g [g apsinyo(€ — 1) + yo cosyo(§ — l)} e0(E-0/2 73 sin 'ygleo‘o(25+l)/2,
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3 . N
by = (706&0£>/W +az, by = [(5 ap sinyp§ — Yo cos 705)6’ 05/2} /W

bs = a3 — [(g ap cos Y€ + Yo sinfm§> /eaoé/z] /VV,

ecin Ag = 2, vo ch apl+3, ag sin yol sh(apl/2) =70 cos Yol ch(apl/2) # 0, W =~ (g a + 'yg) —
OIpeIeanTeNb BPOHCKOTO. N
[oxcrapmsis B (41) snadenne $q(z), momyanm

l t
[2"(§) + M (¢, §)2()]d€
O/G (%1 sin 203w 0/ (t—¢&)1-26 >dt

l 1 l
+/G dt—ZArmJ /G dt—l—/G(x tYF(t) dt
0 0 0

j=1
e
My (2, ) = saTi(t,1) + / Tu(e, ) dt
t
i) = — " /x (283 —spt? +t)a+ 2 (2 +t+1)b+ (t — 30 + 1) —¢'(t)] 0
4 - 31 8in 2037 (z — t)l—Zﬁ )
wm
! l
z(x) — )\/L(:c,t)z Z)\ () /G (42)
0 J=1 0
e

N G:vf de [ Gl )My, 1) dt
Tdt ] (€)% / -t 7
t

1 l
/G dt—l—/G A = 7/[5 sin 2837].
0

0
O6o3nauast pesonbBenTy siapa L(z,t) ypasuenus (42) uepes Q(x,t) u obparus ero, 6yem

nMEeTb
n

2(@) +01(0) Y Nr(ad) = (), (43)

J=1

rie
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A. B. /Izapaxoxos, B. A. Ejeen

Bamensist z(x) depe3 7(x) u3 paBeHcTBa (43), moryanM

(@) + o(x) Y NT(ad) = o3(2), (44)
j=1

rie o3(z) = 7(x) — azx? + bz + c.

Ioncrasisas B papercrso (44) noouepesno = x°, = a°,..., o = z", IOJLyIUM CHCTEMY
anarebpandecknX ypaBHEHUil OTHOCUTENBHO T (27 ), KOTOpast IPH OIIPEJIC/IEHHBIX YCJIOBUSAX HA
o1(x) n o3(x) oHO3HAYHO paspenMa.

Takum obpaszom, mociae Toro, Kak dyuknus 7(x) Haiimena, nckomoe permienne u(x,y) 3a-
naun 1 B runiepbosmyeckoii yactu Qo 3amaercst popmysioii (35), a B obsactu 21 NPUXOAUM K
3aj1ade, pAaCCMOTPEHHOM Jijist cirydast 1.

N Ve

1 2

Jluteparypa

. Haxymes A. M. JIpo6uoe ucuncnenue u ero npumenenne.—M.: Pusmariaut, 2003.—271 c.
. Bunagze A. B. Ypasaenus cmemannoro tuna.—M.: Uzg-so AH CCCP, 1959.—164 c.

DagreeB /1. K. Jleknun no anredbpe.—M.: Hayka, 1984.—416 c.

. Dxypaes T. JI. KpaeBble 3amaum njid ypaBHEHUU CMEIIAHHOTO M CMEIIAHHO-COCTABHOI'O THIIOB.—

TamkenT: Pan, 1979.—238 c.

. Hprames FO. Hekoropble KpaeBble 3a/1a4u JJIsl yPABHEHUN TPETHErO MOPs/IKA C KPATHBIMU XapaKTepu-

crukamu // B ¢6.: Kpaesbie 3amaan qyis qudpdepennuaabHbIX ypaBHEHU U UX TPUIOXKEHUS. — L AIIKEeHT:
®an, 1976.—C. 17-27.

. Ibxypaes T. /1., Comyes A., Mamaxkarnos M. Kpaesble 3aziaum Jjisi ypaBHeHMiT napaboao-runepbo-

smaeckoro tuna.— lamkenT: ®an, 1986.—220 c.

. Einees B. A., JlaiinanoBa A. M. KpaeBas 3a/1a1a Jjisl CMEIIAHHOT'O HATPY?KEHHOTO yPaBHEHUs rUIepOosIo-

napabosmyeckoro Tuna Tperbero nopsaka // Becruuk COI'Y.—2003.—Ne 2.—C. 14-22.

. Haxymes A. M. O 3amage JlapOy /jisi OJHONO BBIPOXKIAIONIETOCS] HATPY?KEHHOTO UHTErPO-

nuddepennuanbHOro ypasHenus Broporo nopsaka // dud. ypasrenus.—1976.—T. 12, Ne 1.—C. 103-
108.

Cmamvsa nocmynuaa 18 anpeas 2004 e.

J3APAXOXOB A3AMAT BAJIEPUAHOBUY
r. Baranukaskas, Cepepo-OceTnHCKMIT TOCYHUBECUTET
umM. K. JI. Xeraryposa;

EJEEB BAJIEPUIT ABJIVPAXMAHOBUY, 1. d.-M. H.
r. Hampunk, Kabapauuo-Bapkapckuit rocynuBepcureT
E-mail: niipma@mail333.com



