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KWUPHUILI.
V36ekucron Pecny6nukacu Ilpesunentu M. A.Kapumor Onuii MaxxJIMCHUHT
XIV ceccuscua cysiiaran HYTKWJA KaJapJiap TaUEpJIAIIHUHT aXaMUSATUTA HU30X

O0epud myHaai gerad S

«bu3 onaumusra kangai Basuda KyHMailIMK, KaHJall MyaMMOHHM CUMIII
3apypusTH TYFWIMAacuH, Tam oOXHp OKubar, Oapubup xKaapiapra Oopud
KamanaBepaan. MyOonaracu3 aWTHIN ~MYMKHHKH, OW3HUHT KeJIaKaruMu3,
MaMJIaKaTUMM3 KeJlakaru, YpHUMH3ra KUM KeJIuliura €Ku OomKadyapok Kuinb

aliTranja, KaHJaal Kajapiap Taépaanmmusra OOfIuK.

...Mamnakatumu3 kenaxaru yuyH Onuii MaxmucHudr IX ceccusacuaa
KaOyn kwimHran «Kagpmap Ttaii€prnamr  MWUIMA — JaCTYpU»HUHT — amajira

OHIMPHIIMIIH XXYyJda XaM MYXHUM aXaMHuATTa ora.

...JOKopu Manakanu mnegaror Kaapiap Talépiam Ba KailTa Taiépraiira
anmoxuga 3pTHOOp Oepum no3uMm. Kagprmap taiiépnamHuar cudaTH, SpPKUH
bukpaoBuUM maxc - (QyKapoHH KamoOJ TONTUPHINra 3prara CHUH(}p XOHaJIap Ba

ay IuTOpUsIapaa KUMIap Japc Ba cabok Oepuinra OOFIuK.

JlapxakukaT, OapkamMoJI HWHCOH MIAXCHHUHI IIaK/UIAaHWIIKA OEBOCHTA
y3IyKCU3 TabiIuM >kapaéHuja amanra omanud. [ynmail skan, xap >xa0xana
myBadpakuaTra IPUIIAII, KyMIQJaH FOKOPH MallaKaJid Kajapiap Tanuépramiaa
MUJUIANA JACTYPHUHT YPHU Ba aXaMUsITH OCKUECTup.

Kagpmap Tait€pnam Muumii 1actypuia OJUi TAabJIMMHUHT aCOCHII MaKcaau
0030p HUKTUCOAMETH IIAPOMTHIA MYCTAKWJI HIUIANIra KOAHWp, pakobaTdOapmoll,
IOKOpY MallakaJld MyTaxaccuciap Tai€prnamiian ubopar. by Makcaara spuIiuii
YUyH, LHIYHUHTAEK Pecnybnukamus IIpe3unenTu alTraHu Kabu
«MaMJIaKaTUMU3HUHT 00N MJIMHM - TEXHUKABUM CaJOXMATHAAH KEHT (poiimanaHran
X0Ja, IOKCaK TEXHOJIOTHS Ba (haH IOTyKJapura acocjaHTaH WIUIad YMKapUIl

coxajapH - aBTOMOOMIICO3JIMK, CAMOJIETCO3JIMK, MUKPOOHOJIOT U, JIEKTPOTEXHUKA

' M.A .KapumoB. Bu3 kenakarumussu ¥3 Kymumu3 Gunan Kypamus. Tomkent. Y36ekucron. 1999. 370-403 6ernap
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Ba DJJICKTPOHHMKA CAHOATIAPWHH, TEJICKOMMYHHUKAIIUS Ba 3aMOHaBHil ax0opoT
TEXHOJIOTHS BOCHTAJIADUHU Te3 Cyphamiiapia PUBOXKIAHTUPHUIIDY YUIYH CabOK
onmaérraH xXap OWp mmaxc y3u ypraHraH TabIuM Ma3MyYHHMHH YyKyp aHIJIAIIH,
KaepJia Ba KaHJaald TaTOMK KWIMIITHU OWIuIHM, XaéTna dca Y3u aMauéTra TaTOMK

KWjia OJIMIHr KCpak.

MaB3yHMHT 10/13ap0JIUTH.

['unepOonuk Ba mnapa®oNMK TUIMJArM TEHIJIaMalap Yy4dyH OOLUIaHFUY,
YyerapaBuil Ba apajail macajiajap KyWWIl Ba YpraHull MyMKUH OViica, SJTUITHK
TUIIATY TEHIJamajap yuyH (akaT yerapaBuil Macajanap Ba yjiapra Moc CleKkTpall
Macajlajap Kyuwnaau Ba ypraHuinagu. bynapHuHr sHr copmanapu Jupuxie,
Heiiman Ba Ctokc macananapu OynuO, KSMUMHTH HWIiapaa HOJOKal Macajaiap
xaMm ypranwia Oouuianav. Homokan macanamapna Oepuiran mapT HOMabiiyM
GyHKIMSA KM XOCHITATApUHUHT Kapaia€TraH coxXa dyerapacuiaru KHiMaTHHH COXa
WYKM HyKTajJapuaard KuiMaTiapu OwiaH Oofnaiinu. Xo3upru KyHja Oomika

TUIJIary TEHIJIamajap Y4yH Xam OyHJiail Macananap kajaia ypraHuiMoK/ia.

MaB3yHHHI YPraHWITaHJIUK Aapakacu.

OmmunTuk Tangard auddepeHiman TeHrIaManap ydyH Joupaja Ba spUM
JoMpajga XOoC KuUWMariapu Ba XOC (DYHKIUSJIAPUHM TOMUII Macajacu SIXIIH
Vpranwirad. by hyHanum OViinua sipum 1oupajaa xamja dopak aoupajna Jlammac
TEHTJIAMACH y4YyH HOJOKaJ IIApTiId Macajajap Ba CHUHTYISp KoddduiumeHTIn
TEHIJIamMajap Y4YyH 3Ca XarTo JIOKI WApTIM XOC KHMMAariap Ba XOC

GyHKIUSUITapHU TONMUII XaKuaru Macaiajgap KaM ypraHuiraH.

TaaAKHKOTHHHT MAKCAIH.

Juccepranusiga Ky3ga TYTWITaH acoCMA Makcaj SpuM Joupaaa Xamja

qOopaK goupanga Jlamnac TeHrinamacu Y4YYH HOJIOKAJI IIAapTIIA Bd 3JUIMIITUK THIIAAI'A
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CUHTYJIAp KOA(G(UIMEHTIN TEHIJIaMajap Y4yH JOKajl MIapTiId XOC KuhMatiap
XAKUJaru MacajlajJapHy YpraHuIl.

TaaKukoTHUHT Basudacu.

Jlamnac TeHriamMacu Ba JJUIMNTUK THUIJAArH CUHTYJSIP KO3(pQGUIUEHTIN
TEHIJIaMalap Y4yH SpyUM J0Mpaja XamJa 4opak Aoupaja Xoc KuiMaTiap XaKkuaaru
0ab3u MacalaJapHUHT CAHOKJIHM COHJArd XOC KHilMatiapra Ba Xoc (pyHKuusiapra

Ara SKAHJIUTUHU UCOOTIIALIL.

NaMuid AHTUJINTH.

Juccepranusiia OJWHraH WIMUKA HaTW)KAJApHUHT Oapyacu SHTH. YHAA
AIUIMNTUK TUIAATH TEHIJIaMaiap Y4YyH SIpUM JOHMpajia Xamja 4opak Joupaaa Xoc
KUMaTiapu Ba xoC (YHKIUSJIAPUHHU TOIMMINTA OWJ Macajiajap 0aéH KWJIMHTaH.
Kyiiniran macananap cCaHOKJIM COHJIard XOC KuUHWMatiapra Ba Xoc (yHKIUsiapra

sra dKaHJIMTY UCOOTJIaHTaH.

TaakukoT ycyJiapu.

Kyiiunran macajajapHUHT XOC KHWMAatiapra Ba Xoc (yHKIusuiapra sra
SKAHJIMTUHU HCOOTIalla Y3rapyBUWIApHM axpaTuil, sbHU Dypbe ycCyluJaH

doitananunTa.

Niamuii HaTHKAJTAPHUHT HA3apUH Ba aMaIuil aXaMHUATH.

Juccepranusiia OJMMHIaH WIMHM HaTWXKajlap acoCaH HAa3apyuil axaMmusTra
sra. JIEKHH ylap JJUIMIOTHK THUIAArd TEHIVIamManap y4yH CHEKTpall macajiaiap
HA3apUSCMHUHT SHAJAa PUBOXKJIAHTUPUINIA Ba OakallaBpUATHUHI «MaTeMaTHUKa»

HyHanumm Tanadanapu y4yH Maxcyc Kypceaap Ykuiiaa ¢GoilianaHuaIuim MyMKUH.

TaaKMKOTHUHI MyXOKaMacHu.
Omuuran  wunmuii  Hatwkamap Dap/[Y kommmaru  «duddepennman

TCHIUIaMaJIap Ba YHI'a TypdOll MAaTCMAaTUK COXaJIapHWHI z[on3ap6 MyaMMOJIapu»
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WIMHI ceMHHapuJa Mabpy3a KWwIMHrad. Jlucceprauuss maB3ycu Oyiimua 3 Ta
WIMHIA MakoJia 3bJIOH KWIMHIaH Ba | Ta MakoJja 4oIl ATHUII YYYH TOIIIMPUITaH
(pyiixar unoBa KUIUHAIN).

I[HccepTaunmer TY3WJIHIINA BA Xa’KMU.

Huccepranusi Kupuil, UKk 000, xXynoca Ba doiganaHuiIrad aaaduériap
pyiixatugan nbopar 0ynub, 606map maparpadumapra O6ynuaran. Jluccepranus 54

oetnman nudbopar.

JUCCEPTAIIMAHUHI MASMYHMN:

JluccepTallMsIHUHI KUPUII KMCMMJA TAIKUKOT MaB3yCHHUHI J0J3apOiauru
Ba YHUHI YpraHWiTaHJIMK Japaxkacu Oatadcmn 0aéH KUIMHUO, TaAKUKOTHHHT
Makcaa Ba Basubamapu Kypcatu® yrunrad. byHAaH Tamkapu —OJIMHTaH
HATWKAJIAPDHUHT WMWK SHTWIATA XaMJa TaJKUKOT YyCyJUlapu XaKhaa Xam
MabJIyMOT Oepunud, WIMUN HaTWO)KaJAapHUHT Ha3apuil Ba aMajlil axaMusTH,
yJIApHUHT anpoOauuscu Xamaa JUCCEPTAlUSHUHI TY3WIMIIM Ba XaKMU OaéH
KWJIMHTaH.

bupuaun 60612 spuM J0Mpaaa Ba Yopak Joupaja ymoy

u, +u, +Au=0 (1)

TCHIJIaMa Y4YYH KyﬁHHFaH HOJIOKAJI MacCaJIaJIapHUHT XOC KI/IﬁMaTJIapH Ba XOC

(GyHKUMSTIAPU TOMUIITAH.

1.1-§ na (1) Tenrnama yuyn spum noupana A4,, B., C; Ba I') ne6 aranran
Macajnanap Kyiuwirad Ba ypranwirad. 1.2-§ ga (1) tenrmama y4yH 4opak goupaja
A}, B), C) Ba I') macananapuunr ananornapu 6ynran 4,, B,, C, Ba I, xamma
E| ne6 HoMaHTan Macananap KyHuiran Ba YpraHuiTaH.

WNkxunum 60612

u, +tu, +%uy +Au=0 (2)
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2 28

uxx+uyy+7ux+7uy+lu20 (3)
uxx+uyy+2—aux+%uy+/lu20 4)
X y

TEHTJIaMaJlap YYyH mMacajiajap YpraHuiras.

2.1-§ nma (2) tenrmama yuyH [, ne® OenrmnaHraH CHEKTpal Macaia

Vpranwirad. 2.2 Ba 2.3 -§ nmapnma (3) Ba (4) TeHrmamanap y4yH TYpTTaJiaH
Macajajiap KyMuiraH Ba ypraHwirad. ba€H KWJIMHraH MacajajapHu €4ula aBBall
KyTO KOOpJWHATaliap CHCTeMacHura YTWiINO, CYHTpa Y3rapyBUHJIAPHU AXKPATHII
yCylIM KyJnaHuiaraH. bynpga kyduaran wmacanamap omaui  nuddepeHuman
TEHIJIamManap Y4YyH, Kymiaaad, beccenb Ba ['aycc TeHrimamanapm y4yyH XOC

KI/IﬁMaTJIapI/I Ba XOC q)YHKHI/IHJIapI/IHI/I TOIINII XaKUuJaru Macajiara KCJITHUPUJITaH.




I BOb
JIAIVIAC TEHI'VTAMACH YUYYH MACAJIAJIAP

1.1-§. J/lannac menznamacu yuyn apum 0oupaoa Kyuuizau

MACANANAPHUHZ XOC KUIMAmaapu 6a xXoc hyHKyuaiapu.

1.1.1. 4] macana.

AE Macajia. A mapaMeTpHUHT IIyHJail KuiMaTIapy TONWICUHKH,
U, tu, +Au=0 (1)

TeHrIaMaHuAT Q= {(x,y):x’+y* <1,y >0} coxaja TpHBHaI OYIMaraH Ba

U o= 0; (2)

au(x,0)+ fu(—x,0)=0, 0<x<1;
3)

7/u'y(x,0)+§u'y(—x,0) =0, O0<x<1

mMapTaapHud  KaHoaTnaHtupyBuu  u(x,y) € C(Q) N C'(QUOA U OB) N C*(Q))

€4MMM TOIUJICHH.
By epna a, S, y, & - Gepuinran Xakukuii commap 6ymmo, o’ + > #0,
y*+6°#0 maprnapau  Kanoarnmantupamu, 0(0,0), A(1,0), B(-1,0),

o={(x,y):x’+y* =1,y >0} (l-unzma).




4 T Illl
B(-10)  0(0.0)  AQ0)

1-un3ma

Onartna Ag Macajaja TONMWIUIIY Tanad KUJIWHAETTaH A HUHT KUWMaTIiapu

Oy MacallaHWHT X0C KuHWMaTiaapu, yjapra MOC TpuBUai Oyamarad GyHKIMsIIap ca

X0C (QyHKIMSIIApU JeHUIaIu.

A} macana eunMuHm

u(x,y) = R(r)®(p) 4
KYPUHHUILINAIA KUAUPAMU3.
by epna
r=Ax*+y°, (p:arctgz,
X
STbHU
X=rcose, y=rsing.
VY xonna
u(x,y)= 5(rcos @, rsin go)
Ba

o’u _x25 2xy5 y25 y25 2xy5
PR
ou Yy 2xy x’ x’ 2xy
$:75W +7§"¢7 +r—45¢w +75F —75(/) .
bynapuu TeHrnamara KyinoO, Kydugaruii TonaMu3:
1 1
0, +—0,,+—0,+16=0. (5)

r r

(4) Hu (5) ra kyiicak
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R"(r)@(co)%R'(r)@((p)+:—2®"<¢)R(r)+zR(r)<D<co) -0

KeInO YUKaIu.

bynnan

2 " l '
r {R (r)+ rR (r)+iR(r)} o)

R(r) D(p)

TEHIJIMKHM ojlamu3. by ndoma

R(r) Ba ®(¢@) ra HucbaTan aioxuaa-ajJoxuaa TeHraaMmazapra axpanaim:

2

R"(r)+1R'(r)+(/1—“—2)R(r):0, 0<r<l,
r r

D"(p) + 1’ ®(p) =0, 0<¢<%.

(2) maproan

u

= PP)R(r)],,=0,

ABHU
R(1)=0

TEHIJIUKHY Toramus. (4) Hu (3) ra KysaMus:
aR(x)®(0)+ SR(x)D(7)=0,
yR(x)D'(0)+ O0R(x)D'(7)=0.

by epman R(x)#0 »KkaHIMTMHU IHTHOOPra oau0, TEHTIUKIAPHUHT Xap HWKKU
TOMOHUHU R(x) ra 6yiuo,

a®(0)+ po(7)=0,

y®'(0)+0D'(r)=0
TeHrMKiIapra sra 6ynamus. #(0,0) derapamanran OYITaHIUTH YIyH ‘R(O)‘ < 400

mapT xaMm ypunnu O6ynaau. Hatmkama @(¢) Ba R(r) QyHkumsiiapra HucOataH

X0C KMMaT Ba Xoc GyHKIMsIIap XaKuda KyiHuaaru Macaiaiapra ara 0yiamMus:
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1-macana. p mapaMeTpHUHT IIYHAAW KHWMAaTIIapy TOMUIICUHKH,
D"(p) + 1’ D(p) =0, O<p<z (6)
TEHIJIAMAHUHT [O;;r] 7la TpUBHAJ OyJIMaraH Ba
a®0)+ pd(r)=0, y@'(0)+oD(7r)=0 (7)

HIapTiIapHA KAaHOATIAHTUPYBYM €UUMHU MaBKy OVIICHH.

2-macajia. 4 Ba A HUHT IIyHAal KUHMaTIapy TOMWICUHKH,

PR"(r)+ rR'(r) + (Ar — 1*)D(r), O<r<l (8)
TEHIJIAMaHUHT [0,1] Jla TpUBHAJ OYIMaraH Ba
[R(0)| < +o0, R()=0 9)
HIapTJIapHU KAaHOATIAHTUPYBUM €4MMH MaBXKyl OYJICHH.
ABBan 1-macananu edamu3. MabirymMku (6) TEHIVIAMAHUHT YMYMHI €4UMH
() =k, cos up + k, sin up (10)
KypuHuira sra [4], Oy epaa k, Ba k, uxtu€puii connap. (10) vu (7) ra kyiuo, k,

Ba k, ra HUcOaTaH

k(o + fcosur)+k,[sin ur =0,

(11)
kosinur—k,(y +ocosur)=0

TEHIJIaMaJlap cucTemacura sra Oymamu3. Arap Oy cucrema TpuBHain OyimaraH
eurmura 3ra oyica, (10) dbyHKIus XxaM TpuBUA OyIMaiiau.
(11) cucrema TpuBHan OyJIMaraH e4umra sra OYJIUIIM YYyH, YHUHT acOCHUU
J€TEPMUHAHTH HOJI OYJIUIIN Kepak, IbHU
a+ fcosur  Psinur
=0,
o'sin umr y —OCos U
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€K1
(ad + By)cos urx =—(ay + B0O) (12).
By epna xyiiunaru xosnap OYIUIIN MyMKUH:

l.ado+By=0, ay+ o +#0.

Bbynna (12) renrnama eunmra sra smac. Jlemak, 1-macana euumra sra smac.

2. 00+ Py=0, ay+ po=0.
bynna (12) uxtuépuit ¢ yuyH euumra asra. Jlemak, 1-mMacana, uXtuépuil (1 ydyH

TpuBHaN OyiamaraH euumra 3ra. bynna, uxtuépuit 1, Hu onuo, ynu (10) ra xyiuo,
k, cos p,mw + k, sin p, 7 # 0

IIAPTHU KAHOATJIAHTUPYBYM k,, k, JapHu TaHiuad, |-MacanaHMHr TpUBHAJ

Oyimaran eyumra ara 0ynamus.

3.ao+ Py +#0, ay+ o #0,

ar+po|
ad + By

bynna (12) renrnama eunmra sra smac. Jlemak, 1-Macana eunmra sra smac.

ay + po
ad + By

4. a0+ LBy #0, ay+ o #0, <1.

bynna (12) TeHrnama 4yekcus Ky

ym:larccos ar+po +(2n-1), neN
Vs aod + Py

eunmiiapra sra 0ynu0, 1-macaia 4yekcu3 Ky XOC KMWMaT Ba XOC (PyHKIusIapra

ara Oynamu. by epna «, [, ¥, 0 HM Typiu BapHaHTIapAa TaHJall MyMKuH. bu3
XYyCyCHUH XOJUTApHU KYpUO YTaMu3.

a) a=f=y+0.

bynna u, =2n-1, ne N Oynagu. p HuHr Oy Kuiimartinapu yuyH (11)

CHUCTCMaHH
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2 2
ki +k; #0
IIApTHH KaHOATIaHTHpyBuu Vk,k, nmap kanoarnantupaaum. Y xoinna, (10) ra

acocaH l-macaia

D, (p)=k, cos[(2n - 1)(p] +k, sin[(Zn - l)go] ,neN
TpuBHMa OYJIMaraH, ednmiapra sra Oymamum. by epma k,, k, map ki +k; #0
IapTHU KAHOATIAHTUPYBYN UXTUEPUH y3rapMaciap.

0) a=—f=y=-0#0.

bynna u, =2n, ne N 6ynu0, 1-macana
® (@) =k, cos(2np)+k,sin(2np), ne N
TpuBHaN OyamaraH euumiapra ara 6ynanu. by epna k., k, nap

kl+k;#0

IAPTHU KAHOATIIAHTUPYBYU UXTUEPUH Y3rapmaciap.

B)a=0#0, y+#0.
bynna u, =2n-1, ne N 6ynu0, (11) nan k, =0 skaHnuru xkenud 4uKaau.

Hemak, 1-macana
@ (¢)=kcos2n—1De, neN
xoc (pyHKuusuapra sra, 0y epaa k, # 0 uXTUEpHii CoH.

2) y=5#0, a#-p.

bynna u, =2n-1, ne N 6ymu0, 1-macana
@ (p)=k,sin[(2n-1)p], neN
xoc (pyHKIMsIIapra 3ra 6ynaau.

mnoa=-—pF+0,y+0.




bynna u, =2n-1, ne N 6ynu0, (12) nan k, =0 skaHnuru kenuod 4uKanu.

[yHuHr yuyH 1-macana
D (p)= klcos((Zn — 1)(p) ,neN
xoc¢ pyHKIMsuIapra sra oyiaaau.

e)a+pf,y=—0#0.
bynna u, =2n-1, ne N 0ymu0, (12) nan k, =0 sxannuru kenud 4ukanu.

[yHuHr yuyH 1-macana
O, (p)=ksin[(2n-Dpl,  neN
Xoc yHKIMsIapra sra oynaiu.

DHau 2-macanianu euumra yramus. (8) — beccens Tenrnmamacu 6ynmm0, yHUHT

YMYMUW €YUMHU
R(r)=1J, (\/E ) +LY, (JE ) (13)

KypuHuiira sra [2], Oy epaa /, Ba [, - uxtu€puii y3rapmacnap 0ynumo0, J (z) Ba
Y,(z) Moc pasuiia OMPUHYK Ba MKKMHYH Typ beccenb GyHKuusapump.

(13) pysnxuusinap nuuaa (9) HUHT OMPUHYM [APTUHU KAHOATJIAHTUPYBUYHCH
R(r):Jﬂ(x/ir), 1420

(dyHkuusagan nbopar. Xycycuid xonaa, 0y epna p =y, (4, - 1-Macanajga Tonuiras

Mycbar commap) ne6 oncak, spHH (8) TeHrnamaHuHT (9) TMIAapTIapaaH

6I/IpI/IH‘{I/ICI/IHI/I KaHOATJIAaHTUPYBYHA
R, (1=, (Var)

dbyHKIMATa 3ra 0YIamMus.

by ¢dyukuusau (9) Hunr 2-mapTura 6yiucynaupuo, spau » =1 1eo,
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J, (N2)=o0, neN (14)

TeHrjamara sra Oynamu3. MabiaymMku OyHAAll TEHrJaMalap CaHOKJIW COHAAru
XaKuKui eunmiiapura ora [4]. (14) muHr m- Myc6ar umnausunu 6% ne6

Oesrunacak, 2-MacaJlaHMHT XOC KHilMatiapra ara 0yiamMmus:

2
Ao :[6’;"”)] , n,meN .

by xoc kuitmatnapra Moc Xoc GyHKIHsIIap
R,,.=J, [0};”")1’], m,ne N (15)

byHKUIMATapaaH noopar.

(15) Ba 1-macamanunr y - xoc kuiimatura moc @ (@) xoc eunmuHH (5) ra

KYyHuO, A; MacaTaHHHT

1 = (9(/1,1) 2 N
om =0 |, nmme
X0C KUMMaTIapra Moc Xoc pyHKIMsuIapra sra 0yaaMus:

u,,,(x,y)=k,,J [9;“")1/}@"(@, mneN,

m*

Oy epna k,,, # 0 nxTu€puii yarapmacnap.

[ynnai kuinbd, Kyidugaru TeopeMaHu UCOOTIIaIUK:
1-teopema. Kyiinnaru maptiapaan Oupu 6akapuirad OYICHH:

) ado+py=0, ayr+ po=0;

ay + po

2)ado+Py+0, ay+ po+#0,
ao + Py

<1.

vy XOoJraa Ag Macajla CaHOKJIM COHAAarun XocC KI/IﬁMaTJIapFa Ba XOC

dbyHKIHsAIapTa ora.




1.1.2. B) macana.

B) macana. A HWHT mIyHgail KWAMaTIapu TONWICHHKH, (1) TEHTIaMaHHHT

C(ﬁ) NC" (QUOA4UOB)N C? (Q) cundra Ternmum Ba (2) xamaa

u(x,O):O, —1<x<0;

u(x,0) = [u,(£,0), [ﬂ(x—t)]dt, 0<x<l

HIapTiIapHU KAHOATIAHTUPYBYM TPUBUAJ OYIMaraH e4uMu MaBKy] OVIICHH.

by Macananu xam y3rapyBUMJIapHU aKpaTUII YCyJIH OUJIaH e4aMHu3.

(4) vu (2), (16) Ba (17) ra kyiuo,
R1)DP(p)=0,0<p<r;

R(x)®(r)=0 0<x<1;
D(0)R(r) = (D'(O)_F[R(t) : %JO [ﬁ (r— t)]dt, 0<r<l

JIApHH XOCHUJI KWJIaMH3.

(16)

(17)

bynapaan Ttamkapu, ©(0,0)=0 skanunu >bpTHOOpra onud, P(@)R(0)=0

IIapTHU TOIIaMU3.

IOxkopunaru tenrnamanapaa O(e) ,?:Z 0, R(r) ,?:Z 0 skaHUHM IBTUOOpPTra OJIUO

KyHWHJIard UKKHTa Macajara KeJlaMu3:

P’R"(r)+ rR'(r)+ (Ar* = 1i*)R(r) =0, O<r<l,
@)
R(0)=0, R(1)=0,

>F161<

(18)

(19)



O"(p) + 1" D(p) =0, O<p<m, (20)

(ID) () =0, (21)
R(x)D(0) = @ '(O)TR(t)t’lJO [JZ (x— z)} dt, 0<x<l. (22)
ABBan (18) - (19) macamaHuHr eyuMHMHM Tomamu3. Mabaymku (18)

TEHIJIAMAaHUHT YMYMUN €UUMU
R(r)= clJ# (ﬂr) + czYﬂ (\/ZI’)

(dopmyna Oounan 6epunanu, Oy epaa c,, ¢,- UXTUEPUI y3rapMac connap. by epna
¢, Ba ¢, ¥y3rapMaciapHu IIyHAad TawiuaiMusku, R(r) (19) mapriapHu
KaHoarnantupcuH. LlyHunr yayn Oy ubonana ¢, =0 meiimus, ake xonma Y, (x)

dbynkuus x=0 HyKrama yerapajgaHran smac. byHnman Ttamkapu, x>0 nenumn

Kepak, 4yHku Iy xonparuna J,(0)=0 Oymamu. ¢, #0 Hu 3bTHOOpra oJcak Ba

yMyMUIIMKHU derapanaMail ¢, =1 1e6, (18) Ttenramanusr (19) maprtHH

KAHOATJIAHTUPYBYH €UYUMH
R(r)=J, (ﬁr), 1>0 (23)

O9KaHWHH TOIIaMM3.

OHJIM UKKUHYM Macalla e4uMUHU Tonamu3s. (23) Hu (22) ra xyiuo,
1
J,(Nar)o©) =) , (Var)Jy| Vi@ =) |ar
0

HU XOCWJI Kuiamus. by epna

O )
~ | —

J, (ca—cx)J (cx)dx = lew(ac) , a,Rev>0, Rek>-1 (24)
v

dbopmynanan goitnananud [4],




D(0) = L@ Y(0), 1>0 (25)
Y7,

ra osra Oynmamu3. [lynpait xkunu6, (II) macamanwHr euumu (25) TEHIIHKHU
KaHoatnantupap 3kaH, sbHH (II) macana {(20), (21), (25)} macanara TeHr Ky4jiu
9KaH.

Oxupru macananu edyamus. (20) TeHIJIaMaHUHT YMYMHUI €4UMU
®(p) =, cos up +c, sin up (26)

KYpUHUIILIA OY1aau.

bynu (21) Ba (25) ra xyiu0, ¢, Ba ¢, JapHHU TONAMM3:
D(0) =¢;, P'(0) =(—pc, sin up + uc, cos m")‘q,:o = uc, .
bynapnu (25) ra kyinb c, = ¢, ra sra 6ynamus. bynu (26) ra xyitu6 sca
O(9) = ¢, (cos g +sin 1)
HU XOcwlI Kuiamu3. by epna ¢ = 7 necak, (21) ra acocan
O(r)=c,(cosurm+sinur)=0, ¢, #0
oynaau. bynnan sca
cos urr +sin umr =0

TPUTOHOMETPUK TEHIJIaMa KenuO yukamu. by TeHriama yekcusz Ky edumiiapra

ora.
1
p=k-k=01%2,..

by euummnap wumpgan x>0 I1IApTHU KaHOATIAHTUPYBYM KHUIIMaTIapUHU

aXparamMu3, SbHU

k——>0 (27)




TEHTCU3JIMKHU KAHOATJIAHTUPYBUM Kk Japra Moc 4 JapHu ojamus. (27) nax

KYpUHaAMKH, arap k =1,2,.... 0ynca, (27) TeHrcu3nuk oaxapusiaam.

,uk=k—%, k=1,2,.. (28)

kuitmatnapaa  {(20), (21), (22)} macama TpuBuan OYyimaraH edumiiapra sra

oynaau. by eanmnap ymoly KypuHHIIITa 3Ta;
D, (p)=c, (cos,ukgo+sin,ukgo), k=12,.  (29)

i, (k=1,2,...)nunr (28) kuiiMatnapuza (23) Hu (19) mapTiapHUHI UKKUHYMCHUTA

Kyiinb A ra HucOaTaH KyWuaard TeHrjiamara sra Oyiamus:
J (ﬁ):o, k=1.2,.. (30).

Masbnymku [4], Oy TeHriama 4YeKCU3 KyN ednmiiapra 3ra Ba y edumiiap

xakukuiiaup. (30) TeHrIaMaHuHr m- MycOaT WIAW3UHU «,, OWIaH OEJIrMiIacak,

B, MacanaHUHI XOC KUHMAaTIapHU

A o=a’, k=12,.; m=12,. 31)

mk

KYPUHUILINJIA SKAaHIUTHHYU TonlaMu3. A HUHT Oy KuiMaTiapunau (23) ra Kyiuo,

R, (r)= J/,k (@,.7) (32)

dynkimsnapra sra 6ymamus. (29), (31) Ba (32) napra acocan, B, MacaJaHMHT

TpUBHUAI GYJIMaraH CaHOKJIM COHJIArU e4MMIIApU MaBKy/UIMTUHH Ba yiap
1, (X, ) = ¢, (cOs 0 +sin g1, ) J , (w//lmkr) ,  mk=12.. (33)

TEHTJINK OWIaH AHUKJIAaHUIIIWMHHW TOIIaMH3, SABbHU KYfIHHaFH TCOpPCMa S’/pI/IHJ'II/I

OKAaHJIUMTI'NHHU TOIIaMU3!:




2-teopema. B’ wmacana CAaHOKJIM COHJArm XOC KUUMAaTiiapu Ba XOC
A

dbynknusmapura sra. Xoc kuiMatiap (31) teHrnmmk OuinaH, Xoc GyHKIUIAp dca

(33) renrnukmnap OunaH anukiaaHagu. by epaa

1
=k——, keN,
e 4

a, , 5ca (30) TeHrIIaMaHuHr 7 - Y4 MycOaT HIIN3H.

1.1.3. C] macana.

C’ macana. A HUHT WYHIAH KMAMATIAPU TOMWICHHKH, (1) TeHTITaMaHUHT
2

u(x,y)e C(ﬁ) NC' (Q U OA4U OB) NC? (Q) cuH(ra Terunum Ba (2), (16) Ba
u,(x,0)=0, -1<x<0 (34)

HIapTIapHU KAHOATIAHTUPYBYM TPUBUAJ OYIMaraH €4uMu MaB:Kyz OVJICHH.

by Macananu euuiga xaM €4MMHU
u(x,y)=R(r) - O(p)

KYpPUHUIIIA KHAUPAMH3, CYHTpa I0KOpUIa OakapuiraH UILIapHU amaira ommpuo,

(21) mapr ypuura
O'(7)=0 (35)
maptHy oamu3. (20) HUHT ymymuii eanmunn (25) Ba (35) ra kyiiuo0,
sin um —cos urx =0

KYPUHUIIJATX TPUTOHOMETPUK TEHTJIAMAHU XOCHUJI KUJIAMMU3.

by Tenrmama

y:k+%,k=QiLiLm
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KYpUHUIIMAATK e4umra ora OynuO, ymapHuHr wumjgadn 4 >0 1maptHuU

KaHOATJIAHTUPYBUYUIIAPUHU XKPaTHO OJaMu3:
|
ﬂk:k+Z’ k=0,1,2,....

VY xonna (20), (25), (35) MmacanaHUHT €YUMH
(Dk(w) =Ci (COS ﬂk¢ + Sin /I’lk(D) ’ k= 0919 25
KYpUHUIILA OY1aau.

M, HYHT 1y Kuiimatiaapuzaa (26) Hu (19) HuHT MKKMH4YucHra Kyiuob, A ra
HucOatan (30) kypuHMIIAAary TeHrinaMara sra Oynamus. by TeHriama xap Oup
(k=0,1,2,...) y4yH CaHOKJIM COHJIard €UuMMmJiapra sra. YJIapHUHT m - 9 MycOaT
€UNMHUHU «, , OuinaH Oenruiacax, KyWWIraH MacalaHuHT Xoc¢ comnapu (31)

Kypunuaa 6ynaau. Y xonga macagaHuHr (Q coxagaru Xoc QyHKIUSIIapUHH
u,(x,y)=C, (cosu,e+sin ,uk(p)Jﬂk (amjkr)
KYpPUHHUILINIA E3UTTUMU3 MyMKHH, Oy epaa k =0,1,2,..., m=1,2,....
Jlemak, Oy epaa xam 2-teopema YpHUHIM 3KaH, (pakat Oy xonaa

yk:k+%, k=0,1,2,....

1.1.4. T') macana.

'Y macama. A HUHT WyHJall KMiAMaTiapu TONWICHHKH, (1) TeHIIaMaHUHT

() coxana aHuKjaHraH Ba (2), (17) Ba

u(x,0) = fuy t,0)J,[NA(x—0)ldt, —1<x<0 (35)

0

HIapTiIapHU KAHOATIAHTUPYBYM TPUBUAJ OYIMara €4uMu MaBKy] OVIICHH.

> Far]<




by macanmanu edniga xam aBBaJI KyTO KOOpJAWHATANIAp CHCTEMacHura yTuo,

CYHIpa y3rapyBUMJIapHU axkxparamu3. Hatmxana

P’R"(r) +rR'(r) + (Ar — 1 )R(r) =0, O<r<l;
(36)
|R(0)| < +o0, R()=0;

O"(p) + 1’ D(p) =0, O<p<r;

R(x)D(0) = D '(O)IR(t)fIJO [ﬁ (x - t)]dt, 0<x<l; (37)

R(x)®(7) = —D '(ﬂ)jR(t)tlJO [ﬁ (x — r)]dz, 0<x<lI

Macajajapra sra 6ynamus, 6y epa 4° - HOMabIyM y3rapmac.

(36) macasiaHuHT AACTIA0KUA MUKKW MIAPTUHHU KAaHOATIAHTUPYBUYU
R(r):J#[\/Ir], u>0

eunmuial porigananuod, (24) bopmyna épaamuna (37) macananu

O"(p)+ 1’ P(p) =0, 0<p<7;

p@(0) = @'(0); (38)

() =~0(7)

KYpPUHUIITa KEATUPUIL MyMKHH. (38) 1aru TeHrJaMaHUHT YMyMUN €4uMH OYiraxn

(26) dbyukusau (38) HUHT 2- Ba 3- miapTiaapura Kynuo Ba u ra 0yiauo,

¢ =q,

€, COS UTT + ¢, SIN U = ¢, SIN U7 — C, COS UTT,

SAbHU

> 22 ]<




¢ =0,

c,(cos pmr —sin pum) + ¢, (sin ux +cos urw) =0

TEHIJIaMaJlap cUcTeMacura ara oyiamus.
by cucrema TpuBuman OynmaraH eummra sra Oyiaumm yuyH cosumr =0

Oynuimm 3apyp. by TpuroHomeTpuk TEHIJIaMa YeKCH3 KYN edumiiapra sra 0ynuo,
yjnap

1

u=t—+2k, k=0,£1,£2,..

2

dbopmyna  OwiaH  TomwiIamaW. — YJIApHUHT  WYU7A 1>0 IapTHU

KaHOATJIAaHTUPYBYHJIAPU 2Ca

1
M, :k—E, k :1,2,...
TEHIJIMK OWJIaH aHWKJIaHAJIH. BYHI/I Ba ¢, = ¢, TCHITIMKHA C-)TJTI/I6OpFa OHI/I6,

(26) nan (37) macanaHUHT €YUMJIAPUHU TOMAMMU3:
1 : 1
D, (p)=c, {cos(k —5](p + sm(k —EJ(p}, k=12,... (39)

(36) macanana

1
= :k——
H= M 5

ne6, Oy Macasia TpuBMaj OyMaran equmra 3ra OYJIuII mapTura sra 6yiamMus:
J.(NA)=0,keN.

By TeHrnamanap caHOKJIM COHAArd XaKuKWW WIAM3Iapra sra 0yinub, yIapHUHT 7 -
4y MycOaT WIANW3KUHU ¢, Ounal Oenrunacak, (37) MacalaHUHT XOC KUMaTiIapura
sra Oynamus:

A, =al ke,m=1,2,.... (40)

,m

>[F23]<




By xoc kuitmaTnapra (37) MacaqaHUHT
R, (r)= Jk_l (1) (41)
2

X0C €YMMIIApY MOC KeJIaJIH.
Dumm (4), (39) Ba (41) napuu >sTHOOpra 0aub, (40) cornap ') MacanaHuHT

XaM X0C KMMMaTaap SKaHJIUTMHU Ba YHIa MOC XOC (PYHKIIHsIIAp

U m (x’y) = |:Ck,ka 1 |:ak,m \/xz + y2 j|COS(k _%jw +

+sin(k—%j(p}, k.m=12,... (42)

TCHIJIMKJIAP OuiaH AHUKJIaHHUIITHHU TOIIaMHU3.

0 v
3-Te0peMa. F/l Macajla CaHOKJIM COHJAarun XOC KHHMAaTlIapu Ba XOC

dbyHKkIusIapura sragup Ba ymap moc pauiiaa (40), (42) TeHrnmukiaap OuiiaH

aHWKJIaHau, Oy epaa

1
,lezk—z, ke N

a,,-3caJ [ (VA)=0 TeHrnamMaHuHr m - 4u MycOaT WIIHU3H.
f——
2




1.2-§. Jlanuiac TeHrJIaMacH YY4yH 4OpakK A0Mpaja KyiHu/Irad MacajaJJapHUHT

X0C¢ KHiiMaT/IapH Ba X0¢ PYHKUIHMAIAPH.

Q, opkanu xOy TEKUCIUTHHUHT O, = {(x,y) X+ =Ly>0,x> O} &l Ba

©(0.0) Aﬂ,tlu"

2-un3ma
04 ={(x,y):y :0,0<x<1}, OB :{(x,y):x=0,0<y<1} KecManap  OwuiaH

yerapajlaHral coxacuHu Oenruiainuk (2-umsma). by coxana Jlamnac TeHrnamacu
y4yH Kydwiran OuWp Heya MacajJaJapHUHT XOC KHMMaTiapu Ba XOC

QYHKIMATAPUHI TOMMII GUJIAH IIYFyJIaHAMKS,
1.2.1. 4,, B, C, Ba I';, macananap.

A, Macaja. A MapaMeTPHHUHT IIyHai KuiMaTIapy TONMICHHKH,

u,+tu, +Au=0 (1)

TeHIrJIaMaHuHT () coxXaJa aHUKJIaHTaH Ba

u (x,y)egouﬁ = 0’ (2)
au(t,0)+ pu(0,t) =0, 0<t<1;
3)
yu, (¢,0) +ou,(0,1) =0, 0<t<l1




mapTiapHd  KaHOATJIAHTUPYBUYM  TpuBHMan  Oynmaran  u(x,y)eC (§_21) N
NC'(Q, W04 UOB)NC*(Q,) eunmu MaBKya OVJICHH, o, 3, ¥, 6 — OepuiITan
connap 6ymm6, o’ + B> =0, y° +6° 0.

by macana eunmuHM Xam
u(x,y) = R(r)®(p) 4)

KYPUHMIINAA KATUpCcak, R(r) ra nucbaran A4, narm 2-macanara kenamus, O(g)ra

HUcOaTaH 3ca KyrHuaara macajara KeJaMu3:

'-macaja. g mapaMeTpHUHT LIyHIai KAHMaTIapH TOMMICHHKH,
" T
D"(p) + 1 P(p) =0, 0<p< (5)

T o
TEHIJIAMaHUHT [0,5} Jla TpUBHAJ OYIMaraH Ba

a(D(O)+,8CD(%j:O, 7/CD'(O)+§CI)'(%]:O (6)

HIapTiIapHA KAHOATIAHTUPYBYM €UUMHU MaBKy OVIICHH.

by macana eunmuHu
O(@p) =k, cos ¢ + k, sin 14,9 (7)
KypuHHUIIKIAa Kuaupamus. (7) au (6) mapTtiapra OVicyHIupcax,

kl(a + fcos y, gjntkzﬁsin%: 0,

(8)
0

. T LT
klé'sm?—k2 (;/+ cos#j

L




TEHTJIaMaJlap CcUcTemacura sra Oymamm3. (8) cucremana (%): L Oenrunaii

kupurcak, (8) cumcrema 1-§ marm (11) cucrema KypuHuimmra kegamd. 1'-

MacaJaHUHI TAAKAKOTHHHWHI KOJraH KHCMH |-Macamamarn KaOM amaira

Tl necak, 1'- macana

OIIMPWIAIN. |-MacaJaHUHI SKyHUM HaTWKajlapuja U=
HaTHXanapura sra 6ynamus. XKyminamas:

l.ad+ Py =0, ay+ po #0 na Macana euumra sra smac.

2. a0+ Py =0, ay + o =0 na macana yekcu3 KyIl e4rumiiapra sra.

3.a0+ By #0, ay+ o +#0, ay+po >1 ma macana edumra 3ra dMac.
ad + By
4. a0+ pPyr+#0, ay+po+#0, MSI Ja Macaja YeKcHU3 Ky
ad + Py

cunmiIapra ara.

Arap 1'-macajmaHUHT XOC KMAMaTIapuHH A4, OwiaH Oenrwiacak, i, =24,
0ymo6, 1" macananunr xoc Gpynkuusiapu O, (2¢) 0ynaau, Oy epna u, Ba @ (@)

1-mMacanaHUHT XOC KUHMaTiapu Ba xoc GyHKIusIapu. Y xongaa R(r)ra HucOaran

PR"(r)+rR'(r) +[ A7 = (2u,)" |R(r) =0, 0<r<l,
)
[R(0)|<+o0, R(1)=0
Macasnara sra Oynamus.
By macana tpuBuan 6yamMaran equmra sra OYIuIg yayH
T (N2) =0, n=12,.. (10)




TEHIVIMKJIAp Oaxapwinmu kepak. 4 >0 Oynramnuru y4dyH Oy TeHIiamanap

CaHOKJIM COHJAru XakuKu{ wigusnapra sra Oynm0, ymapau Ou3 o, [1e0

Genrunacak, A, MacaJaHHHT
A =a’ nm=12,...

xoc Kuitmatiapra sra oynamus. lllynmait kunub, Kyiugaru xynocara KejaaMus: A/l1

Macaja CaHOKJIM COHJAru XOC COHJIapra Ba Xoc (yHKuMsuiapra sra 0ynaum0, YHUHT
xoc comnapu (10) TeHrmamaHuHTr eunmiapu cudaTHAa TONWIAAU, XOC

byHKIUsATIApHU dca
t,,(6.3)=C,,®, (PR, (J2,,7), n.m=12,.

TEHIVIMK OpKaJlu aHWKJIaHanu, Oy epna @ () Ba Rn,m(,//ln,mr) byHKIMSIIap MOC
pasumia {(5),(6)} Ba (9) MacanagapHUHT TPHBHAN OYIIMaraH e4MMIapH.

Xynau my ycyiaa Bg Ba Cg MacanajgapaaH ¢oigananud, Kyhuaaru
MacajlaJJapHUHT XaM CaHOKJM COHJArd XoC KuWMariapyd Ba XocC (YHKIUsIIapU

MaBXYyd S9KaHJINTHHA ncooTmam MYMKUH.

1 V) )
B, macana. A HMHI IIyHJIall KMMMaTJIapMHU TONUHIKY, (1) TeHrmamMaHuHT

Q Jla aHUKJIaHTaH Ba (2),

u(0,y)=0, 0<y<I,
u(x,0) =juy(t,0)Jo[\/I(x—t)]dt, 0<x<l (11)

mapTJapHd  KaHOATJAHTUPYBYM  TpuBHan  Oynmaran — u(x,y)eC (51) e

NC'(Q, W04 UOB)NC?*(Q,) eunmu MaBxKy 1 OYIICHH.




C! macana. A HUHT mIyHIA# KuitMaTiapu tomwicuuky, (1) Tenrmamann O
A

na aHukK1aHrad Ba (2), (11) Ba

u (0,y)=0,0<y<l1

mapTiapHu  KaHoaTiaaHTupyBuu u(x,y)eC (51) NC(Q,U04U0B)NC*(Q))

TpUBHAJ OYIMaraH e4nuMu MaBXyJl OYIICHH.

I macama. A HUHT IyHjail KuiiMaTiapu TonwicuHKH, (1) TeHrIamaHu
(2),(11) Ba
y

u(0,) = [u,(0,6)J,[NA(y - )dt, 0< y<1

0

mapTiapHd  KaHoaTiaaHTupyBuu u(x,y)eC (51) NC'(Q,uU04U0B)NC* Q)

TpUBHAJI OYIMarad eurumiiapu MaBxKy OYJICHH.

By wMacananapna A,, Xoc KuimarnapHu omuni  yayH J “ (\/Z ):0

TeHrIamanapra sra 6ynamus, 6y epaa 4, =24, 0ymub, y, nap Moc papuiga B,

C) Ba I') Macanmanapjia TONUITaH COHJIAP.
1.2.2. E, macana.

E, macana. A HUMHT nryHaail KuiMatiaapu TONWICHHKH, (1) TeHrmamMaHuHT

C(ﬁl) NC(Q, V04U O0B)NC*(Q,) cundra Teruum sa (2),

u(x,0)—u(0,x) = ]iuy(t,O)JO[\/Z(x —)]dt, 0<x<1,

0

u(©,9) = [u,(0,0J WAy -0l ,  0<y<l

0

[IapTiIapHU KAHOATIAHTUPYBYM TPUBUAJ OYIMaran €4uMy MaBKy] OVIICHH.
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by macamanu eunmiga xaM €4MMHA
u(x,y)=R(r) - ©(p)

KypuHuInaa kuaupamus. Hatmxana R(r) ra mucOaran (9) macanmara, @(¢) ra

HucOaTaH 3ca KyHujaru Macajara KeJlaMus:

O"(p) + 1’ P(p) =0, 0<p<m  (12)

N

R(»)® (%) - ® '(%j.y[R(t)t_lJo NA(y - 0)dt, 0<y<l;  (13)

R(x){q)(O) - qn(%ﬂ = cp'(O)IR(r)z‘JO[\/Z (x—0ldt, 0<x<l. (14

beccens Tenrnamacu euumuad, 1-§ naru (4) tenrnuknan goigananu6 (13)

Ba (14) napgan Kyituaarunapra sra Oyiamus:

Afow-ofg] v s{z)-o(3)

by tenrnukinapra (12) Huar ymymuid eaumu 6ynras (7) QyHkuusHu Kyinb Ba u

UTT . um
¢ —q COS(T) —C, 81n (7) =C,,
¢, €os £ + ¢, sin £ =—, sin £ + ¢, cos il
2 2 2 2

CHUCTCMara, AbHHU

ra 6yuo0,




¢ |1- cos(%ﬂ -, {1 + sin(%ﬂ =0,

o35 5ol

OWp >KUHCITU TEHIJIamaynap cucremacura sra Oymamu3. by cucrema TpuBuan

(15)

o

Oyamaran edyumra sra OYJIMIIM YYyH YHUHI aCOCUM JIE€TEPMUHAHTH HOJIra TEHT
OYuIIM Kepak, sS’IbHU

ool ][]
ol o) el

By Tenrinamanu copnanamtupuo

N

KYPUHUIINMIArd TPUTOHOMETPUK TEHITIaMaHU XOCUJ Kuaamus. by TeHriiama yekcus
Kyn  eunmiapra dra  OynuO, ymapHuHr wuMgaH @ x>0 mapTHH

KaHOATJIaHTUPYBYMWJIAPUHU TaHJIA0 OJaMu3:

wo=dk-L k=12,
3
y2k=4k—§, k=1,2,....

Oumu 4, , M,, HU (15) cucremara xyimO, ¢, Ba ¢, napHu Tonamwus. (15) HuHr

6I/IpI/IH‘{I/I TCHI'JIaMaCH I aH




c, =c, {l—cosﬁﬂ”‘”j (16)

Ba [ = [, Jladca

C, =Cy {1 - cos(%ﬂ (17)

neb onuil MyMKuH, Oy epaa ¢, Ba ¢,, HOJaH GpapKiu UXTUEPU Y3rapmaciap.
(16) Ba (17) napum (7) ra kyumo6, {(12),(13),(14)} macamaHuHT TpUBUAI

OynMaraH euumiiapura sra 0ynamus:

0, (01, feos(io) 1 247 |

LT
+sin(,ujkgp){l—cos['u12k H} k=12,..,j=12. (18)

bynu copmanamrupamus:

1+sin| 2% | =1+ sin (41{_1)'2 _
2 3) 2

>[32]<




1+ sin Hault =1+sin 2k7r—5—7z =1-sin —S—E :l—l:l,
2 6 6 2 2

1—cos[%)zl—cos(2k7z—5?7[j:1—cos%[=l+\/§=2+\/§.

2 2

bynapnu (18) ra kysamus:

@, (¢) =%c]k :(2 —\/g)cos(y]kgo) + sin(,ulk(a)],

D, (p)= %CZk :(2 + \/g) Cos(ﬂzk(P) + Sin(ﬂzk@)]-
Jemak,
D, ()= Cik [(2 ¥ \/g)cos(,ujk) + sin(yjkgo)] L k=12,...

Oumu (9) macanaga pu=u,, 4= M, 1e0 A ra HUcOATaH TEHIJIaMara sra o0yiaMus:

J. (V2)=0. J, (VA)=o0. (19)

Hip Hop
By TeHrnamanap caHOKJIM COHAArY XaKUKUI edumiiapra sra 0yiu0, yiapHu
/1,5131 = a,im , k,m=12,..., (20)
/’L,Ezrz = ,B,im, k,m=12,... (21)

KypuHUIIMAA €3UI1 MyMKuH, Oy epaa 4, B, - Moc paBumia (19) naru 1 Ba 2-

TCHIJIaMaHUHI' m1 - HHYN MYC6aT HIIAU3JIapu.

A nuHT Oy KuitmaTiapuaa (9) macana

>[33]<




RO =, (7). hm=12.;  j=12

ednmJiiapra ara oyimaau.

[V

IOxopunarmnapan  3>pTHbOopra onud, Kydugarn TeopeMa  YPUHIH

OKaHJIMT'MHHU TOIIaMHU3.

4-teopema. E, macana caHOKJIM COHJAru Xoc KMiMatiiapra sra Ba yuap (20)

Ba (21) Terrnukiap OunaH aHUKIaHAIU, OyIapra Moc Xoc QyHKIusIap ca
u,({frl (x,y)= c,ﬁ{;Jﬂ’j () [(2 + (—l)j \/g)cos(yjkgo) + sin(,ujk(oﬂ ,
k,m=12,..; j=L2

TCHIJIUKJIAp Oomtan AHUKJIaHaaH.




IT BOb

CUHT'YJIAP KOOOPUIHUEHTJIN
TEHI'JIAMAJIAP YYYH MACAJIAJIAP

2.1-§. burra cunryasap ko3¢ puuHueHT/IN TEHII1aMa YYYyH

OMp cneKkTpaJ MacaJaHUHT X0C KHHMAT/IapH Ba X0¢ GyHKIUSJIAPH.

Oxopu sipum Ttekucnukna €ryBun Ba AB={(x,y):y=0,-1<x<1},
o={(x,y):x*+y°=1,y>0} umsmKmap OWIaH derapamaHrad coXaHu () OuiaH

oenrmnaituk. ) coxaaa SJUIMITUK TUMTA TETUIUTA CUHTYJISP KO3 OUIIMESHTIN

2p

uxx+uyy+7uy+ﬂ.u=0 (1)

. 1
TEHTJIaMaHU Kapaiiuk, Oy epaa 0 < S = cont < 5 A 3ca COHJIM mapamMeTp.

F, macama: /A mnapaMeTpHUHI IIyHAAad KuiMaTtuHU TonuHrkH, (1)

terrnamanuar C(Q) N C'(QU AB) N C*(Q) cundra Teruuum pa

u(x,y)=0, (x,y)eo; 2)
lingywuy(x,y):O, -1<x<0; 3)
y—>

u(x,0)=u(—x,0), 0<x<1 4)

HIapTJIapHU KaHOATIAHTUPYBUM TPUBHAJ OYIMaraH €e4nuMU MaBXKy]l OYJICHH.




Onparna A HuHr F, Macanaja TONMJIMINY Tanad 3TWIaTraH KMHMaTiIapu

X0C KHMMaTiiap, MacaJlaHMHI XOC KuUHMarjapura MoC TpuBUal OYyiMaraH
byHKIUsAIapHU X0C PyHKIMsUTapH J1e0 aTaaaiu.

MacanaHuHr xoc QyHKIUSIIapUHHA
u(x,y) = R(r)@(p) ()

KYpUHUIIIa KUAUpaMus3, Oy epa

r=yx>+y*, (p:arctg(XJ,
X
SABHH
x=rcosep, y=rsing, 0<r<1, 0<¢p<r.

(5) nu (1) Tenrnamara kyitno6, R(r)®(¢) =0 ra 6yncax,

D"(@) + 2 Pctgpd' (@) _ P’R"(r)+(1+28)rR'(r)+ Ar*R(r)
D (p) R(r)

(6)

TEHTJIMKKA 3ra OynamMu3. By TEHTNIMKHUHT yanm TOMOHHU 7 ra, YHI TOMOHHM ¢ ra

Ooormuk SMac. Jlemak, TEHTJIMKHUHT HMKKajla TOMOHU XaM 7 Ba ¢ Ta OOFJIHK
~ > 2
oynmaran y3rapmac conra teHr. Iy conHu (—,u ) ned oncak, (6) TEHTIMKIAH

®(p) Ba R(r) ¢PyHxuusuiapra HucOaTaH KyWwmaarun ojaui auddepeHiman

TEHTJIaMayapra sra 0yaamus:
D"(p) +2Pctgp®(p) + 1 ®(p) =0, O<p<r, (7)
PPR'(r)+(+28)rR' (r)+(Ar* — i )R(r) =0, 0<r<1. (8)

(5) mu (2), (3), (4) maptnapra Kyiub Ba Macajlla €YUMHHH Q na
y3IyKCU3JIMTMHU WHOOatra onud, (7) Ba (8) TeHrnmamanap e€4umilapd y4yH

HIapTyiapra sra 0yaamus:

lim(sin )" @'(p) = 0, D(0) - D(7)=0; )

> [F361<




|R(0)| < +<0, R(1)=0. (10)
Mynnaii xkunuob, kyuiran macana {(7),(9)} Ba {(8),(10)} macanamapra
%

axpanau. Assan {(7),(9)} Macamanu ypramamus. i =sin’ (E] aNIMaIITUPUILL

KWICak, (7) TeHriama
; 1 \
w(l—w)q)w+[ﬂ+§—(1+2ﬂ)w}®w+y2<b=0 (11)

KYpUHUIIHM onaau. By ['aycCHUHT runepreoMeTpuk TeHriamacu 0yinuo [4],
O =cF(a,b,c;p)+c,w “Fla+l—c,b+1-c,2—c;y) (12)

KYpPUHUIIIard YMYMHU eqyumra sra, Oy epaa

a=pf+w, b=p-w, C=,3+%,

o=+p>+u>,Reu’ >0,

F(a,b,c,z) - I'ayccHunr runepreomerpux ynkuusicu [4], ¢, Ba c,- uXTuépuit
y3rapMmaciap.

w HE sin’ (%j owrtan anMamtupuO, (12) gan (7) TeHrJIaMaHuHT yMyMUN

e4ruMura 3ra oyiamus:
D(p) = CIF(a,b,c -sin’ %j +

(13)

1-2
+c, (sin2 %) F(a +1-c,b+1-¢,2—c;sin’ %)

Bbesocura xumco0nad Ba




F(a S yl):F(}/)F(y—a—é')
T T(r-al(y-9)

dbopmynanan oitnananud [4] TomUI MyMKUHKH,

lim[(sin ¢)2ﬂ () '((0):| =

p—>>r

ab

=¢—F(c—a,c—b,c+L1)+c,(1-c)F(-a,~b,1-c,1)=

c

I'(c) I'2-c¢)
=c +c, :
['(a)T'(b) I'M+a—-c)'d+b-c)

D(0)=c
®(r)=c,F(a,b,c;)+c,Fa+1-c,b+1-c,2—c;1)=

. I'e)I'(c—a->b) e '2-c)l'(c—a-b)
'"T(c—a)l(c=b) * TU-a)1-b)

9

Oy epna I'(z) - DitnepHuHr raMma-QyHKIuscH [6].

(14)

(15)

(16)

(13), (14) Ba (15) napuu (9) maprnapra Kyuud, ¢, Ba ¢, y3rapmaciaapra

HUcOaTaH KyHuaaru TeHIJIaMaiap cucremMacura ara 0yiamus:

I'(c) I'2-c)
c(————+¢, =
I'(a)['(b) I'l+a-c)l'd+b—-c)

b

I'(c—a)l'(c—-b) I'l-a)'(1-5)

. {1 L(l(c—a —b)} e rQ-olc-a-b _,

(17)

By cucrema TtpuBuan OynmaraH edumra sra OYJIUIIM Y4YyH YHHHT aCOCHUU

JETEPMUHAHTH HOJ OVIUIIN 3apyp, SbHU:




I'(c) I'2-c¢)
I'(a)T'(b) I'l+a-co)l'(+b-c)
- I'e)'(c—a-b) T@2-9I'(c—a-b)
I'(c—a)'(c—-b) I'l-a)(1-5)

By epnan terumunu xucobnamapu 6axapuo,

I'e)I'(c—a—-b) B
[T(a)L(1-a)|[T(B)IT(1-b)]

F(c — a)F(c —b) —F(C)F(c —a —b)

{T(c-a)T[1-(c-a)]{T(c-bnI[I-(c-b)]

TeHTJIamara sra 0ynamus. Arap

1
c—a-b=—-pp=1-c,
5 p

c—b=l+a):1—(c—a)
2
SKaHJIWTMHHU Ba

T

rera-z)=

Sinzz

dbopmynanu [6] 3pTHOOpPTa OJIcak, OXUPTUIaH

T T T T
sinazr sinbr (1 (1
sin E—a) T osin| —+w |7

€K
sinazrsin bz — cos wm cos S +cos” o =0

TPUTOHOMETPUK TEHTJIaMara 3ra 0yiamus.

> [39<




sinazsinbr = %[cos(a —b)r —cos(a+b)r],

cos’ or = %(l —cos’ o)

dbopmynanapuu kKymiab Ba a=f+ @, b= —@® dKaHIUTUHU IBTHOOpra oJuo,

OXUPTUAAH
coswm —cos frr =0

TeHIJIaManu onamu3. Kocunycnap alilmpmacunu kynaitmara KeaTupuo,

TEHIJIaMar 3ra 0yinamu3. by TeHrinama yekcus, KyI equmiiapra 3ra 0yiauo,
w=2k+p, w=2k-p, keZ

TEHTJIMKJIAp OpKAJIW aHWKJIaHaTd. by ednMiapHUHT wWyuaa @ > [ MIapTHU
KaHOATJIaHTUpYyBUMJIapuHu axpatuo, {(7),(9)} macamara moc euummiiapra sra

oynaMus:
w=2k+p, w=2k-p, keN.

@ HUHr Oy Kuiimatnapunu (17) ra xyimb Ba c,#0 HM uxTHépuUil CcOH €0

xuco011a0, (17) HUHT TpuBHA OYIMarad e4ruMIIapUHU TOTIaMU3:

Ire-ol(a,)I,
c = (2= l(a,)(b,) Cys j=12ke N,
Fd+a, —ol'(+b;, —c)

Oy epna

ajk:,b’+a)jk, bjkzﬁ—a)jk.

bynapuu (13) ¢popmymnara xyitu6, {(7),(9)} macamanunr Tpuuan 6yamara

ednmiiapra ara oyiaamus:




F(Z_C)r(ajk)r(bjk) F|:a b C’Sin2£:|+
ko ko &

D, (p)=cy {F(c)l“(l +a, —c)l(1+b, —c) |

1-2
+(sin2§j F{l—kajk —c,1+b, —c,2—c;sin2§}}, j=12;keN. (18)

bynapnan kenu0 YuKaauKu, f HUHT

My = \/(2k+ﬂ ? _ﬂza
Ho =2k = ‘—p', keN

kuitmatnapuaa {(7),(9)} macana tpuBmuan OynMmaraH edumiiapra sra Oymap dKaH.
(8) renrnamana u =, ned, {(8),(10)} macananu eqamus. (8) renrmamanusr (10)

HIapTAAPHUHT OUPUHYUCUHYA KAaHOATIAHTUPYBYH CUUMIIAPH
R (r)=r"J, (Ar), j=12keN (19)

(dyHKUMsAnapaan udopar, 0y epna J, (z) - bupunuu Typ beccens Gpynknuscu [6].

(19) ¢pynxrmusinapuau (10) HUHT UKKUHYY APTUTa KYHHO,
J, JA)=0,  j=12,  keN (20)

TEHTJIaMaJlap cUCTeMacura sra oyiamus.

beccenp (¢yHknusapu HazapuacugaH Mabiaymkun J (x)=0 TeHriama
1 . .
v>—§ Jla YeKCU3 KYI Wiju3napra sra Ba Oy WIM3Nap XaKuKUAIup. @, > f3

oynranu yuyH (20) TeHrinamanap xam ¢gakat XakuKui wiausnapra ara 6ynuo, ynap

caHOKJM coHnanup. (20) TeHrmaMaHuHT @, Ta MOC n- MycOaT WIIU3UHU 67;’?:
J!

Owran Oenrunad, KyHuiIraH MacaJaHUHT XOC COHHTa 3ra O0yIaMu3:

A =[e0T '=12:  kneN 21
Jkn kn b _] b b 7”6 M ( )

> Far]<




(18) Ba (21) dynkuusmapau (5) TEHIUKKA KyWnO, KyHWIraH MacajlaHUHT

A

jtn XOC COHHTa MOC XOC (DyHKUHsUTapHra sra 0ynamms:

Uy, (X,1) = cjknr_ﬂ']wjk ( At r) X

X

r(3_ﬁj 1

2 ) —cos(ﬂﬂ)r(a .k)F(b.k)F(ﬂ+ a).k,,B—a).k,,B+—;sin2—¢ j+
1 J J J' J 2 2
(2+ﬂj

1-28
. 2P 1 1 3 .2 ,
+| sin”— Fl—+w,,—w,,—— f;siIn”" — =1,2; k.neN, (22

Oy epna ¢, #0 - UXTUEPHIT XaKUKUI COHIIap.

Jemak, Kynuiarad Macajia CaHOKJIM COHJArd XakuKud XOC KMuMariapra ora
O6ynu6, ynap (20) TeHrnamanap €YMMIIAPUHUHT KBAJAPATH IIAKIHA aHUKJIAHATH.
Xap Oup xoc KuiMarra OuTTagaH Xoc (QyHKUuAIap Moc KenuO, ymap (22)
TEHIJIMKJIAp OWJIaH aHUKJIAHA/IH.

Tapkupnam J03MMKH, 3JUIMOTUK THUIJArd TEHIVIaMa Y4yyH Oy epra

ypranuiran Macajiara yxmram oup macana [5] aa ypraHuira.




2.2-§. UkkuTta cuHryasap ko3¢ppuuueHT/ i Ba HKKUTA TEHT MapaMeTpJid
TeHIJaMa YYyH MacaJiajap.
xOy  TeKHCIUTMHHHT  § = {(x, y):x*+ y*=1xi 0,yi O} ¢ii  Ba
04= {(x,y):0<x<1y=0}, OB= {(x,y):x=0,0< y<1} kecmanap Ounan
yerapasanran W coxacuaa

Lb,b [M]: uxx + uyy + &ux T &uy + l u= O (1)

X y

TEHIJIaMaHH Kapaiiuk., 0y epaa 0< b < (1/2), [ - napamerp.

(1) tenrnmama yuyHn W coxa uyerapacuja KyWujaardya mapTiap KyHun

MyMKHH:
u(x,yj;= 0, u(x,y]a= 0, u(x,yj£= 0; @)
u(x,yj; =0, ly%@ngyzbuy (x,y)=0, u(x,yj5 =0; 3)
u(x,yj; =0, u(x,y]a =0, £g%x2bux (x,»)=0; 4
u(.y)- =0, limy”u,(ry)=0. limx"u (x.y)=0. (5)

(2) — (5) maptnap €pmamuaa (1) TeHriiama yuyyH XOC KUHMatiap XakuJaru

KaTop Macananap 0aéH KWIMHUIIYM MyMKUH. MacanaH:

D,, wmacajna. [ napaMETPHUHI INyHIal KUHMATIap¥ TOMWJICHHKH, (1)

tenrnamManuar  C @3 C*(W) cundpra rtermuum Ba (2) IIapTIApHH

KaHOATJIAHTUPYBYHU TPUBHUAN OYJIMaraH e4MMHU MaBxy 1 OYJICHH.

DN, ,, ND, ,, N,, Macanaigap XaMm Xyl LIyHJai 0aéH kuImMHAIH, Qakat

(1) maptnap ypuaura moc pasuiiaa (3), (4), (5) maptiap onuHaIN.




Omatna [/ wuar OyHAall Macananmapia TONWIMINK Tajnad dSTUIraH
KHIIMaTiaapyu Ma3Kyp MacalaHUHI XOC KHiIMaTjapH, TEHIJIAMAHUHI Yyjapra Moc
TpUBHAJ OyIMarad euumiiap 3ca xoc GyHKIUsIap AeHuiaam.

Kyiinnran macananu TaTkuk Kuiuiiga (1) TeHrmaManuHT W Ja y3IIyKCH3
OyiaraH eYMMIIADUHUHT YMyMUW KypuHUIIHAaH ¢doigamanunamu. [S5] 1na

y3rapyBUMIapHH aKpaTHUI yCyJiu Ominan OyHAal pyHKuusiap

u(x,y) =, (\/Zr){ch(m %,,B —%,,B +%;sin2 (/,J +
(6)

+C, (sin go)l_m F(l -;a),_l _260,% — f3;sin’ (Dj}

KYpUHUIIAA dKaHaury Tomwiray, 0y epaa C,, C,- wuxtuépuii connap, J, (z) Ba
F(a,b,c;z)- beccens Ba Iayce dynkumsimapu [6], w aca Rew> 2b maprHu

KAHOATJIAHTUPYBYH ITIAPAMETP;

r=x"+y",j = arctg(y/x).

(6) dyHkuusHu (2) — (5) WwapTIapHUHT UKKMHYM Ba y4YuHUUcHra Kymuuo, C,,

C2 Ba W HH TOIIMII MYMKHWH:

D

s Macanaoa C =0,C, =0, o, =2n-2p, neN;

DN, , macanaoa C,=0,C #0, @, =2n-1, neN,;

(7)
ND, , macanaoa C =0,C,#0, @, =2n-1, neN;

Ny, macarada C,=0,C #0, @ =2n+2p, neN.

C,, C, Ba w HuHr Oy Kuimarinapunu (6) ra Kyimb Ba xocuia Oyiarax

byHKUMSIITapHU




u(x, yj; =0
mapTra Oy HcHHAMpKO, MaCATaHUHT XOC KAMMATIAPUHU TOIMII YIyH

I (\/l_), nON

TEHTJIamMajniapra sra 6yinamus. by TeHrmamanapHuHT m- 4Yd MycOaT WITU3UHH q( ™)

Omitan Oenruiacak, TETUINIM MacaJaHUHT

n,m

= %(m)m n,mON

X0C KuiMaTiIapuHu tonamus. (6) — (7) mapra acocan D, ,, DN, , Ba ND,,, N, ,

MacajlaJJapHUHT X0C (PyHKIMSIIapH
t,, ()= C,,r T, O ¥sin Y F i+ w, /2,(1- w,)/2,3/2- bisin’j I

u,, (y)=C,r*"J, ﬁ(")r;f(b-lr w,/2,b - w,/2,b- 1/2,sin’] )

TEHTJIMKJIap OWJIaH aHUKJIAHAIN.
Jlemak, KyWWJIraH macanajnap CaHOKJIM COHZArd XOC KHUMMariapra Ba XOC

(GyHKUMsIIapra sra 3KaH.




2.3-§. UkkuTta cuHryasp ko3¢ puuueHT/ i Ba HKKUTA TYPJH NapaMeTpJu

TeHIJaMa YYyH MacaJiajap.

xOy  TeKHCIUTHHHHT  § = {(x,y):x2 +y*=1,xi 0,yi 0} éif  Ba
04= {(x,y):0<x<1y=0}, OB= {(x,y):x=0,0< y<1} xecmanap Ounan

Yyerapajanran coxacuau W OwiaH OenruiailivK.

W coxana syuMNTUK TUIAATY Yoy

2 2b
L,uF uxx+uyy+—aux+—uy+lu= 0
X Y

TeHrinama yuyH 0< a,b < (1/ 2) OynraHga Xoc KUHWMaTiap XakuJard KyWuaaru

MacaJaJIapHU YpraHaMH3.

D, , macana. [ mapaMeTpHUHT LIyHJail KHAMATIapU TONUICHHKH,

a

La b [u]= O
TeHrnamManuar C (\7&7)3 C*(W) cundra rernnum Ba
109, s = O

HIapTiIapHU KAHOATIAHTUPYBYM TUPUBUAJ OYIMarad e4uMu MaBKy] OVIICHH.

DN, , macana. [ mapaMeTpHUHI INyHai KuAMaTiapy TOIMHUICHHKY,
Lyulo0
TeHrjamaHudr C @3 C’ (W) cuncra rernuum Ba
“(x’ﬂ;@ =0,
lyiérolyzbuy (x,y)=0,0<x<1

IapTiIapHU KAHOATIAHTUPYBYM TPUBUAJ OYIMaran €4uMu MaBKy] OVIICHH.

> Fae]<




ND, , macana. [ napaMeTpHUHT LIYHAH KAAMATIapH TOMHICHHKH,
La b [I/l]: 0

TeHrjamaHudr C @3 C’ (W) cundra rernuum Ba

“(x’ﬂ;@ =0,

limx*u, (x,y)= 0, 0< y<1

x® 0
IHapTHapHI/I KaHoaTHaHTI/Ip}IB“H/I TpI/IBI/IaH 65‘7HMaraH cUrnuMn MaB)Ky,Z[ 6SJ’J'ICI/IH.

N, , macama. | nmapaMeTpHUHI IIyHail KUAMATIapH TOTIMIICHHKH,

B
La,b [u]: O

TeHrjamaHudr C @3 C’ (W) cundra rernuum Ba

u(x,yj; =0,

2 _
lylér(}y u,(x,y)=0,0< x<1,

limx*"u, (x,y)= 0, 0< y<1

x® 0

HIapTiIapHU KAHOATIAHTUPYBYM TPUBUAJ OYIMaran €4uMu MaBKy] OVIICHH.

by Macamanapna tonunumm Tanad dTiaaéTral /| mapaMeTpHUHT KHAMaTIapu
TETWIIIA MAacaJlaHWHT XOC KUWMAaTjapw, TEHIJIaMaHWHT yJlapra MOC TpPUBHAI
Oyimaran equmiap sca Xoc QyHKIusuIapu 1ed atamaim.

Kyitmnran macanamapuuHr [ xoc consiapu MaBxkya Ba [ NeQ ne6 dapas

KUAJIAMIMK. YHTra MOC X0C (pyHKIHSATIApHU
u(x,y)= R()PG ) (1

KYPUHUILJIA KUAUPAMINK, Oy epJa




r=\xX 4y, ) = arcg(v/x),
VY xonna 6epwiiran TeHrjiaMa Kyuuaarm
FPR"(r)y+t (1+ 2a + 2bR'(r)+ (I 7*- m)R(r)=0, 0<r<1, (2)
@"G )+ 2betgi - 2atg YO'G Yy m®G )= 0, 0<j <p/2 (3)

ommuii muddepeHan TeHrIaManapra axpab keragu. by epaa m’ - KaHmaiaup
napamerp.

(2) Tenrnamanunr = 0 1a y3IyKCU3 €4UMHU
R(r)=r""J, (\/l—r) 4)

dbynkuusanan nbopar, 6y epaa

w= \/(a + b)z- n,
J, (r)- Oupunun typ Beccen dyukimsicu 6ymuo,
Rew>a + b.

(3) TeHrIaMaHUHT YMYMUN €4UMH 3ca
(D((o) = ClF(a,b,c;sin2 (o) +

1-2

+C2(sin(p) 'BF(1+a—c,1+b—c,2—c;sin2¢)) (%)

KypuHuilra sra, 0y epaa C, Ba C, - uxtuépuil yzrapmaciap,
2a=a+b+w,2b=a+b- w,2c=b+1/2;

F(a,b,c;z)- runepreoMeTpuk QyHKIHS.
(4) Ba (5) uu (1) ra yiuo,
La N [M]: O
TeHrnaMaHuHr W 1a Y3IyKCU3 OYJraH €4MMIIApUHUHT YMYMHI KYpUHUIINWIa 3ra

Oynamus:

> Fas]<




u(x,y)= et (\/Zr)[(flF(a,b,c;sin2 gp) +

(6)
+C, (singp)”ﬂ F(l +a—-c,l+b—c,2—c;sin’ (p)] .

(6) nan 6eBocHTa XUCoOIAIILIAp OPKATH

u(x,0)= Clx'“'bJW(\/l_ x), (7)
li®ngy2buy (x,»)= C,(A- 2b)x" " 'J, (\/l— x), (8)

u(O,y) = y_“_ﬁJw (\/Zy)[ClF(a,b,c;l) +

+C,F(1+a-cl+b-c2-cl)], 9)

limy*u_(x,y)=2y"""J, (\/Ir){Cl a—bF(c —a,c—b,l+c1)+
c

y—0

(10)
+C,(1-c)F(-a,~b,1-c1) ]

HKAHJIUTH KeIUO YUKAIH.
(6) dyHkuMsTap  WuYMAAH =~ KYMWIraH — Macajajap — IIapTiIapUHH
KAHOATJIAHTUPYBUWJIapuHU ~ axpatamu3. bynaga (7) — (10) TeHrnukiapHu

spTHOOpra oicak, (6) nan D, , macanaga C, = 0, C, NeO Ba
F(Q+a- ¢l+b- ¢,2- ¢,1)=0 (11)
Tenruk, DN, , macanana C, NeO, C, = 0 Ba
F(a,b,c,1)= 0 (12)
tenruk, ND, , macamana C, = 0, C, NeQ Ba
(- ¢)F( a,- b,1- ¢)=0; (13)

TeHruK, N, , macanana sca C, NeO, C, = 0 Ba

> Fa9]<




(a—bjF(c —a,c—b,1+ c;l) =0
c

TEHTTUKHUHT OQ)KapWJIHILIHY 3apyp dKAHJIUTH KeIUO YuKaIu.

(11) — (14) renrnuknapaa

I'(c)T(c—a-b)

F(ab.e,l)= T(c—a)T(c—b)

dbopmynanu Kyiad, cyHTpa

T

F(a)F(l - a) - sin(aﬂ)

(14)

dbopmynanan Qoitmanannd, w HuHr (11) — (14) Tenrnuknap OaxapuiaguraH

KUAMAaTIIAPUHUA TOTIAMU3:

2n—(a+p), neNn, D, ; macanaoa,

2n—1+(,8—a), neNn, DN, , macanaoa,
o, =

2n—1+(a+,8), neNN, ND, , Mmacanaoa,

2n+(a+ p), neN, N, , macanaoa.

w HUHT Oy KuiiMaTiapusu (6) ra Kyiuo, cyHrpa
u(x, yj; =0
mapTra OyiucyHaupcax,

J,,(NI)=0,n0N

TeHTJIamanapra sra Oyinamu3. by TeHrnmamamapHUHT m- 4u MycOaT WIJAU3HU q;”)

Owitan Oenruinad, TETUILIM MacalaHUHT XOC KUMMaTiapura sra 0yiaMus:

> F50<




_ = o
l=1,, %m 5 MON.

by kuiimatnapuu (6) ra xyim6, D,, Ba DN, , macananapaa C, =0, ND,, Ba
N,, wmacananapna C,= 0 JKaHJIUTHMHH IBTHOOpra OJICaK, MOC paBuinga Oy

MacajaJlapHUHT [ =~ Xoc KuiMatriapra TYFpU KeJlyB4M XOC (yHKIMsuIapra sra

m

oynaMus:
u(x,y)=C,,r*"J, [Qin)r](sin gp)l*zﬁ X
><F(1+a—c,1+b—c,2—c;sin2¢), nmeN,

u(x,y)=C,,r"J, %;")rg?(a,b,c;sinzj ), n,mON .

JleMak, KyWWJIraH macajajap CaHOKJIM COHJIAru XOC KuMMariapra Ba XOcC

byHKUMsIIapra sra 3KaH.




XyJoca

Maszkyp MarucTpiuk auccepranusicd Jlammac TeHriamacu Ba OOl KHUCMH
Jlanmac omepartopuaaH uOopar OyiaraH CUHTYISpP KOAd(PPUUIMEHTIH TEHTJIamanap
yU4yH CIEKTpaJl MacalajapHu Oa€H KWJIMII Ba KYyWWJIraH MacalajJapHUHI XOC
COHJIapH Ba XOC (QYHKIMUTAPUHU TOMUINTa OaFUIIaHT aH.

by epma y4 tunpmarnm macananap KyWWIraH Ba YPraHWITaH. YJIAPHUHT
OMpUHUMCH THUIKAA TEHIVIaMa KapajaéTraH coxa uverapacuaa (QyHKuus Exku
XOCWJIACMHUHT KUIIMaTH OepwiiraH. Yiap TerMuuld TEHIJlaMa YYyH KyWuiaJurad
KJIACCHK MacajaJlapHUHT XOC KHMMaTiaapu Ba XoC (YHKIUSUIAPUHU TOMHII
uMkoHuHU 6epaau (11 606 2.2-§ Ba 2.3-§)

NKkknHYM TUIOard macanajiap TEeHIVIaMa Kapalla€IraH coXa 4erapacuja
GyHKIMS Ba YHUHT XOCWJIACHJIAH TAIIKWJI TONTaH YU3UKIU KOMOMHAIMSIIAPHUHT

KuiiMatiapu Oepuiirad 0ynu0, ynap Kymiad KJIacCHK Macajajlap XOC COHJIapH Ba
X0c (PYHKIMSJIAPUHH TOTHMII XaKUIark MacalailapHu y3 waura onamu (A4;, A, Ba
I', macananap).

Hucceprauusiia ypraHuiarad Y4YWMHYM THUIJAArd Macajanapja HadakaT
TEHTJIaMa, OaKi YerapaBuil IIapTiiap XaM CHEeKTpasl mapamerpra OOriauK Oyiuo,
OyHIail Macanajiap KYNpOK apajaml TUIJArd JJUIMITHKO — TUIEePOOJIHK
TEHIJIaMajap Y4YyH KYWWIraH 4YerapaBuid Macajajap XOC COHJIApH Ba XOC
GyHKIUSTIapUHU  TOMMINTa WMKOH Oepanu (Bg, Cg, Fi, B/ll, C/ll, F;, E,
Macajanap).

Xynoca Kwinbd aiTtranga, umiga Jlanmac TeHriaMacu y4dyH SIHTH HOJIOKa
IapTau CHEeKTpasl Macananap, 6om kucmu Jlammac onepatopuaan ubopar Oyiraxn
CUHTYJISIp KOA(DPUIIMEHTIM TEeHIJIaMalnap Y4yH KJIacCHK CIEKTpal Macajajiap
Kyiuiaran Ba Yypranwirad. OnuHTraH Hatwkanap auddepeHnuan TeHrIamaiap

Ha3apusACU PUBOXHIA (DONTATAHIIIAIITN MyMKHH.
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