Wal 8 Rad3 Raaﬁl Gm 3 = szan[cosS
V'.’l(f] Rad3 Rad4 = Radl Gr3 = sign[sin =] sign[cosSn]

! Rad2? Rad3 Rad+ = (ri’\] Giv3 = sig }[( os> 7} sign{cosS
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1. Bctyn

B Mosorpagii [1] peransHo onmcanuii crioci6 mobyaosu
po3p’a3ky 3anmaui Jlipixine B nmpsMmokyTHHKy. LleH pesymbrar
BHUXOpMCTaHO B CTaTTi [2] NpU OMMCAHHI MPAMOTO METORY
pO3B’s3aHHS HEPLIO] 3arajIbHOI KpailoBoi 3a0adi Uit PiBHAHHA
TEIIONPOBIAHOCTI B NMPAMOKYTHMKY Npy peaiidamii meronxy
pemyKii.

B namniii po6oTi po3s’s3ana kpaiioBa 3anadya Ansd PiBHAHHS
Jlannaca B NpSMOKYTHHKY 3 YMOBaMH TPEThOTO pojy Ha HOro
cropoHax. Ha BiaMiny Bin po6Gotu [1], TyT He BOaeThcs 3HARTH
BJIacCHI 3HaueHHA Ta BIAacHi (YHKUI] BIIMOBITHMX 3anad B
ABHiH (Qopmi. HatomicTs, 408 JOCNIIKEHHS 3a[a4 HAa BIIACHI
3HaYeHHA, IiCAA BIAOKPEMIIECHHS 3MIHHUX, BUKOPHCTOBYETHCS
METON 3BEJEHHA IX 1O EKBIBANEHTHHX 3a4ay IJS CHCTEM
mudepeHiianbHAX PiBHANG epioro nopaaky [3].




II. TIOCTAHOBKA 3AJAUI TA Il PO3B’A3AHHSA.

Heo6xinno po3B’A3aTH  PIBHAHHA
apsmokyTHuky 0 < x < p,0 < y <g (nus. Puc.1):

Jlannaca B

v
Al A(x)
q
5y} B(s)
0 aix) r =
Puc. 1. TlpsMoxyTHa 061acTh 3HaXOMKEHHS PO3B’A3Ky KpaHoBoi 3a1adi
(1,(2),3)
u  u
“L+Z2=0, )
ox°  dy

3 CHCTEMOIO KPaiOBHX YMOB TPETHOTO POLY:

0
aul -2 =b0),
ax x=0
ou 2
a +A— = B(y),
/ulx=p o - (6]
ou
ﬁO u|v=0 _A'_a— =a(x)’
l X y=0
1 ’ (3
ou
Bou|,_,+A—| =4,
Oxlyo,

ne a(x),A(x) - sanani nenepepsui na [0, p] ynxuii Binx;

b(y),B(y) ~ 3ajaHi HemepepBHi Ha [O,q] byHKuUiT BiX y;
a, >0,a,>0,5, >0, >0,4 >0~ nesxi uncna.

Slkwo uuena @, fB,, B, iHTepnperyBaTH, K BiANOBiaHi
xoedilieHTH TernooGMiHy 3 HABKOJMILNHIM CEPEIOBMILEM, a
napameTp A — AK Koeq)iMi€HT TEMAOMPOBIAHOCTI MaTepiary
NPAMOKYTHOI TwlacTHHkH, TOo 3adada (1), (2), (3) mae
HACTYNHHHA Gi3H4HHHA 3MICT: BOHA OMHUCYE NPOUEC NOMIHPEHHS
JABOBHMIPHOTO CTalliOHADHOTO TEMMEPATYypHOro MONA B
ITACTHHLI 33 YMOB KOHBEKTHBHOTO TEIIOOOMiHY 3 HaBKO-
JMLIHIM CEPeJOBHILEM.

3HaiizeMo crioyarky po3s’s3ku [1] piHsHHa (1), wo
MAaKTh BHILA

u(x,y)=X(x)-Y(y) 4)
i cnpaBmKyloTb HymbOBi  Kkpadoi - ymoBH (2) npm
b( y) =0,B ( y) =0. IHiacrasmsroun (4) B (1), micranema

1"

L
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YMOBY BIZOKPEMJIEHHA 3MiHHHX

X" y”
— I —— —a)’
X Y
ne A —mnapamerp. Jlns  BusHadenns OyHkuii X

OTPUMYEMO 3a7lady Hi BiacHi 3Hau€HHs

X" +wX =0,

@, X (0)—AX"(0) =0,
{apX(p)+ﬂX'(p) =0,

Jns pocnijkeHss wiel 3amaui 3BeaeMo piBHAHHSA (6
€KBIBAEHTHOI CUCTEMH AudepeHUialbHUX PIBHAHD MeEpL
nopsaaky [3]

- 1
e Xz(x,x')r, A=( 0 Oj'
-w

Kpaiiosi ymoBH (7) Takox 3aMUIIEMO Y MATPHYHOMY BUILS

(ao —/1][ x(0) 0 0] x(p)] _

, + , =0.
0 o )\x(p)) \a, A)\¥(p)
BesnocepeaHpO0 MEPEBIPKOI0 NEPEKOHYEMOCH, 1O MAT|
Kowi B(x,s) cuctemn (8) mae Burman

sin\/B(x—s)
B(x,s)= cosﬁ(x—s) ———-—-——\/Z)_ .

—x/;sin\/-c;(x—s) cos\[c;(x—s)

Po3p 30k 3a1aui (8),(9) Gynemo wykaty y BUrIsgi [3]

X (x,0)= B(x,0,0)-C,

ne C— nesxuit HetpuBiansHuii BekTop. {14 Horo BusHay
nigcTaBumo 306paxkenns (11) B kpaiiosi ymosu (9) 1.
€1eMEHTAaPHUX CIIPOLLEHb, OTPHMAEMO PiBHICTH

(5 50 Yoone]e

Lls piBHiCTh — PpIBHSHHA [1Jd BU3HAYEHHS HETPHUBIATI

= T . ~
sextopa C =(c,,¢,) . Jna icaysanns sextopa C Heo
1 IOCHTh BUKOHAHHA YMOBH



Deth(l)o —0’1}(;” gj-B(p,O,cu):!z

a, ~A

(a, cosap~ infasinap) (apﬂ%—@mos@] -

ad+a A cosJwp+ 0% 2w [sindwp=0. (13)
’ Jo

Bizomo [1], mo kopeni @,, k=12,... xapakreppucrau-

Horo pieusuHs (13), s BnacHi 3xaueHHs 3anadi (11), (12) abo
eKBIBAJICHTHOI A0 Hei 3ajayi Ha BiacHi 3uavenns (6), (7) —
nozatHi T2 pisHi. [lincTasuBim ui kopesi B (12), npuiinemo 1o
ofHOpiAHOi cHCTeMM NiHiHHMX PpiBHAHR [IA BH3HAYEHHS

HEBIZIOMHX KOOPIHMHAT ¢,,c, Bektopa C:

a, ¢, —Ac, =0,
(apcos‘/a)kp—l\/a)k sin a)kp)-c1+,
sin./w
+ ap———1£+lcos @, p|c,=0, (14)
N2A
; A
3BiKM OTPHMYEMO C, =1, ¢, =—.
@
Orxe,
T
5=(i,1] ) 15)
@,

Ha ocHosi 306paxenHs (11), 3 TOUHICTIO HO CTaJOr0 MHOX-
HHKa, OTpHMYEMO BHPA3 JUIS BIACHOTO BekTopa X (x, , ) :

£

X, (x,0,)=B(x,0,0,) | & |=
1

sinyJo, x| (4

Jo, || @ |=

—,[wk sinJo,x cos\jw, x 1

cos \Jw, x

sin\Jo,x A4
——Fe=— + —COSJW), X
,,wk 2
(16)
AJo,
- +CoSs Jw, x
Q,
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Bracui ¢ynxuii X, ‘ (x,a)k) sagaui (6), (7) — Le nepui
KOOpAHMHATH BIACHMX BEKTOPiB X ) (x, @, ):

- sin \fa), x

X x0)= % cos o, x. (17)

4 ’a)k (27

MigcTasuBlun @, B PiBHICTS (5) 3aMiCTh @, A7 BU3HAYEHHA
Y,(»), k=1,2,..., orpnmaemo audepenttiansui piBHaHHS:

Y -oY, =0, k=12,. (18)
3aranasHuii po3s’ 130k pisHaHHS (18) mae purman
)’k(y)=akch\/5,:y+ﬂksh oy, k=12, (19)

ze a,, 5, — Aesxi crami.

Mincrasnsroun ¢ysxuii XY, k=12,.. B (4) Ta

CYMYIOUH BCi PO3B’S3KH TAaKOTO BUIIIAMY, AiCTAHEMO PO3B 30K
pieasHus (1), WO chopasKye HYNBOBI KpaHOBi yMOBM npH
x=01ix=p:

U,(x,y)=§:(akch\[c:):y+ﬂksh a)ky)-Xk (x,0,). (20)
k=t .

Tobepemo Tenep koediuientn a,, F, B (20) Tak, 1106 uei
PO3B’S30K CIPaBKyBaB YMOBH (2). JIna 1poro mpumycTuMo,
o ¢yHKuii a(x)i A(x) PO3BUBAIOTHCS B PIBHOMIPHO 36DXKHI

panu ®yp’e 3a pnachuMu GyHkuiamMu X, (x, o, ):

a(x)= ;aka (r@), A(x) =kZ=;Aka (x.e0). @D

TMoxnanaroun 8 pisHocti (20) ¥ =0 Ta BUKOPHCTOBYIOUH

ymoBy (3) 1 po3suneHns B pag Pyp’e a(x) 3 (21), nocnizoBHO

OTPUMYEMO!
Ul (x,0)=zaka (x’wk);
k=1
ou, <&
—6—yl= (akch\/((—);y+ﬂkSh\lZ):y)-Xk(x’wk);
k=t
oU. <
25, :ZﬂkJaTk~Xk(x,wk);
oy y=0 k1




U,

o

)

‘Aiﬂk\[a:Xk (x,0,)=

(ﬂoul -4 =ﬂoiaka (x’wk)-

y=

> (o, - B0, )X, (x,0, )= a(x). (22)
k=1
3 (22) orpumyeMo
B, —Ap.w, =a,. (22)

Awnanoriyno, noknanarouu B (20) y =g Ta BHKOPHCTO-

Bytouu APYTY 3 yMoB (3) i piranna a1s 4(x), 3 (21) Maemo:

U, (x.q)= i(akch\/;k g+ Bshfw g )X, (x.0,);

% =i(ak\/—a)—kSh\/aqu+ﬂkJZ’k‘Ch\/Z):q)‘Xk (x.@);
y=g 3
[ﬂqu +A'6ayﬂ)y:q == A(X),
abo

S (Bt + 28w, )-chfma X, () +

k=1

X
=1

+Z(ﬁqﬁk +Aa \/a)_k)'Sh\/Z):q"ch (x0,)=

k

\gB

AX, (x,0,). (23)

-
1

1

[Mpupisxioods B (23) koedinientn Dyp’e, oTpuMyeMo:

(ﬂqak +2ﬁk\/a7k)-ch o, q+

+{(B,B +haJo, )-shw,q = 4,. (23)

Pissocti (22') i (23') yreoprorots cucremy pisnanb s
BusHaueHHs «, 1 f,.Po3B’A3yrouu L0 CHCTEMY, OCTaTOMHO
OTPUMYEMO, 1O

@,

_ %t ﬂ\/aTk By
4 (24)

k

1]
5 Pt (AJarsho,q+ penforq)
- b ,

"
[

ac
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L=AJw, (ﬁ‘/-azsh\[a?_q+ﬁqch a)kq)+
+By(shyfecg+aJocchug), k=1.2,..

Otxe, U, (x,y) npu b(y)=B(y)=0 nomaerscs y

surasii (20), ze a, i B, Bu3HauawoThca Gopmynamu (24).

SAxbu mu wykanu po3s’ssok 3azadi (1), (2), (3) npwu
a(x)=A(x)=0, To x i y nomimsnucs 6 Micuamu, i B
LbOMY BHNAAKY MH AicTany 6 po3r’a30K y BUrMs

Uz(x,y):i(ykchﬁx+5ksh vkx)'Yk(y,vk), 25
k=)

e v, 1 Yk( y,vk)~3nacni 3HAYEHHA Ta BAacHI QyHKI
BIIIOBiHO 3ajayi:

a xoediuientn y, i 6, BH3HayaroThCs 3a (opMyNaMy, IO
aHasoriqHi 1o (24).

Toit takr,mo po3s’szxku U, (x,y),U2 (x,y) CNIpaBIXKYIOTh
HyJbOBI KpalHoBi YMOBH B KYTOBUX TOYKaX NPAMOKYTHHKA, He
00Mexye 3arajibHOCTI NPOBEACHMX BHINE MIpKyBaHb. J{IHCHO,
nofyayeMo rapMoHiYHy QyHKIiO

W(x,y)=A+Bx+Cy+Dxy (26)
i nobepemo crani 4,B,C,D rtax, mo6 BHKOHYBATHChL NEBHi
YMOBH Y3TOIDKEHOCTI y BEpIUHHAX NPAMOKYTHHMKa, SK He
3pobneHo, nanpuknaz, y pobori [2].

{II. BUCHOBKH

Po3sp’sa3aHa TpeTs KpaitoBa 3aja4a g piBHAHHA Jlannaca B
OPAMOKYTHHKY y BHIUIAAI po3BuHHeHHf B pamu Dyp’e 3a
BIACHMMH (YHKIIAMY BIANOBIHHX 3334 Ha BNACHI 3HAYEHHA.
Ho mocnykeHHs TakMxX 3ajay BIEpIe 3aCTOCOBAHO METOA
3BENCHHA BIANOBIAHOI 3ajadi HA BIaCHI 3HAYEHHN 11
IUEPEHIiaATbHOTO  PIBHAHHA  ADYTOr0  NOpSOKY 0
€KBiBIEHTHOI cucTemy AudepeHianbHuX piBHAHD IEPLUOro
HOPSIKY.
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