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AWTMaTOB MPOCTIEKTH 56

Juccepranusasl kKoproo 2022-xeuinsiH «12» sHBapbiHAa caaT 10:00m0 Omx
MaMJIEKeTTUK yHHBepcuTeTuHe, Kbiprei3 PecnyOmukaceiubiH YU AHBIH TymTyk
0OJYMYHYH >KapaThUIBIII pECypCcTapbl MHCTUTYTYHA KaHa JKamnan-AGa MaMIIeKEeTTUK
VHUBEPCUTETUHE Kapamrtyy (Qu3nka-maTeMaTHKa WIMMACPUHUH  KaHIMATHI
OKyMYINTYYJAyK JapakacblH wu3aeHun anyy yuyH Tty3yaren K 01.19.599
JTUCCEPTAIMSUIBIK ~ KCHEIIMHUH O KbIWbIHBIHAA Oonyn  eteT. Japeru: Koipreiz
Pecniybnukacer, 723500, Om maapsl, Jlennn kedecy, 331, Gamkel kopmyc, 203-
ayJIUTOPHS.

Juccepranusiibl KOPrOOHYH OHJIAWH TPAHCIAIMSUIOOHYH HIAECHTU(DUKAIUSIBIK
koxy: http://vc.vak/b/k01-wvo-bll-2Im.

HMuccepranust MeHeH Ol MamJIGKETTUK  YHUBEPCUTETUHUH  OOpOOpIyK
KHTEIKaHAChIHAH YKaHa JUCCePTAlUIbIK KeHemTHH 0ShSU.Kg caliThiHaH TaaHBIITyyTa
00J10T.

Astopedepat 202 1-XbUIABIH « 6 » JeKaOpbIH/A KOHOTYJIITY.

JII/IC(ZepTaI_II/IHJ'IBIK KCHCIITHUH

OKyMyIITYy KaT4bIChI, ().-M.H.K., TOLIEHT bekemos T.O.



http://vc.vak/b/k01-wvo-bll-2lm

NIITHUH KAJIIIBI MYHO31O0MOCY

JluccepTanisiHbIH TEMACBIHBIH AKTYAJAYYJayry. Marematukanbik (U3UKaHbIH
KJIACCUKAJIBIK MEC TEeHAEMEJIep TEOPHUICHIHBIH MaaHWITYy OeayMmaepy Ooiym apajani
AJUTUTICTUK-TUTIEPOOJIANBIK, Mapadoia-runepOoIablK *KaHa ILTUIICTUK-TIapa00IaIbIK
TUNTETH TEHAEMETEP TEOPUSICHI dcenTeaeT. MbpIHAal TEHIEeMellep YUYH Y€K apalibIK
macenenep @. Tpukomu, A.B. buniaaze, M.C. Canaxutaunos, T.J1. Jixypaes, M.M.
Cwmupnos, T.III. Kanemenos, A.M. Haxymes, B.1. XKeranos, E.1A. Moucees, K.b.
CabutoB, A.K. YpuHoBmopayH >kaHa Oalllka H3WIAOOYYIOPAYH HSMIEKTEPUHJE
W3HWIIJICHTEH.

Apanail TUNTETH TEHAEMENEpP TEOPHCHIHBIH aHIaH apbl OHYTYYCY apaJiaiil-
Kypama THIITETM TEHJIEMENEp YYYH Y€K apajblK Macejelepau Yblrapyyla HIIKe
amkaH. TeHJaeMenepIuH TapTUOUH YUYHUY K€ TOPTYHUY TAPTHUIIKE >KOropyliaryyna
THUIT ©3TOPYY ChI3bIThIHIA (DYHKIIUSHBIH ©3YHO, aHBIH KUHYH K€ YUYHUY TapTUIITETH
TYYHAYJAphl MEHEH KOLIO KaJTalllThIpyy IIAPTTAPbIHBIH Tajdal KbUIBIHBIIIBI
JanuiieHred. MpIHIal TEeHJAEMeENep YYYH Y€K apajblK Macelelepau KOKY KaHa
M3WI1166 KaHbl H3UJIA06 METOIOPYH Tajlall KbUIIbI.

Apanam  aliMakThiH OMp OONYTYHI© UBIHBITHI JKaHa  KOMIUIEKCTYY
MYHe3J1eryurepre 33 OOJIrOH MYHe3[eryd TeHJAEMeNyy Kypama THUIITeru
TEHAEMEIIEP/IA Kapoo H3WIIO0UYJIOPAYH ©3re4e KbI3bITYYCYyH TyyaypraH. MbIHaai
TEHJEMEJIEp MEHEH KaTap TOPTYHUY TAPTUIITErH Kypama )KaHa THIepO0IIaiblK TUIITETH
TEHJIeMeJIep JKaHa ajlap MEHEH OailJIaHbIIIKAaH Y€K apalibIk MacelieNiepau H3UJII00
WJIMMUM KBI3BITYYJIapabl )KapaTThl.

YuyH4y TapTUNTETH apajiali-KypaMa TUIITETH

%(yuXX +u,,)=0, a—ax(uXX +sgnyu,, )=0
KOPYHYIIYHIIOTY TEHJIEMeNep YUYYH 4ek apaibik Mmacenenenep A.B. buunanze, M.C.
Canaxurnunos, T.J1. J>KypaeBaepauH xaHa ajdapAblH OKYY4YyJIapbIHbIH SMI€KTEPUHIE
KapalraH.
M.M. CmupHoBayH xaHa JI.A. BoObUIEBaHBIH SMIE€KTEPUHE

a—2+sgny A o —62 u=0
aXZ 8y2 aXZ 8y2

KOPYHYILIYHIOI'Y apalall-Kypama TUITErM TOPTYHUY TAPTUITETH TEHIAEMENEp YUYH
YEK apaJIbIK MaceJesesep N3HIICHIEH.

TepTyHUy TapTUNTErn apanail napadosia-runepOonaliblk TUITETU TEHAEMENep
yuyH 4ek apanblk Mmacenenep T.J0. JKypaeBOIuH >kaHa aHbIH OKYYy4YJIApBIHBIH
OMI'EKTEPUHE U3NUIIJCHIEH.

Apanamr jkaHa apajam-kKypama THITETM TEHIEMEJEp YYyH Y€K apaJibIK
Macenenepad M3WIAeOHYH KOJIIOHMO MAaaHWIYYJIYTY, OLIOHAOW 3J€ allapAblH
KenrereH Kojaonymymrapsl M.A. A6apaxmanos, XX.A. Axunos, I'M. Crpyuuna,
Jx. Yuzem, S.C. Y basaagapabH SMIeKTEPUHE KOPCOTYITOH.
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JuccepTalMsiiblK KyMYII TETU3AUKTUH TYPAYY allMakTapblHIArbl TOPTYHUY
TapTUINITETH KypaMa jkaHa TUNEpOONaJIbIK TUITETH TEHIAEMENEp YUYH KOPPEKTYY
KOIOJITAaH YEK apajblK J>KaHa >KAITAIITBIPYy MacelelepuH (OpMyITHPOBKAIOOTO,
anapJblH YEYMMIEPUHUH KaIIAIIbIH 5KaHa >KaJITbI3/IBITBIH U3WIII06re apHaIraH.

JuccepTanMsHbIH KOJIOMIYY WJIMMHUI mporpaMmmajap (MpoexkTrep) ’KaHa
HEru3ru WJIMMHUI-U3WIA00 HINTePU MeHeH OalaHblmbl: [{uccepTaiusiibik
xymyil «Keiprei3 PecryOnuKachiHBIH KaThIIIyyCy MeHEH MamiiekeTTep apaibik
MakcaTTyy IMporpamMma »xaHa MJIMMUN-TEXHHUKAJIbIK MWIOTEP» €N aTralraH
MaMJICKETTHUK XKaHa WINMUN-TEXHUKAJIBIK UIITEP MAKCATTYY IPOrpaMMachiHa bUIANBIK
“XKekeue TyyHIynyy YUYHUY KaHa TOPTYHUY TapTUIITETH TEHIEMENEp YYYH Y€K
apanblk macenenep”’ (MamiiekeTTuk Karroo Homepu Ne0007110, 05.02.2014-xbL1),
“Kekeue TyyHIyllyy TOPTYHUY TapPTUIITETH TEHAEMENEP YUYH JIOKAJIAyy »KaHa
JOKAJIyy aMec Macenenep” (MamiekeTTuk karroo Homepu Ne0007520, 01.01.2018-
KBLT) TeMaapAarsl WIMMHUN U3WJI1/166 J10JI000PIOPYHYH alKarblHa aTKapblUIbl.

N3ni160HYH MaKCaThI :KaHA MIIJIETTEPH.

1. TepTyHUy TapTUOTETH Kypama >kaHa TUIepO0IaIblK TUIITETH TEHAEMENIEp YUYH
XKaNTalThIpyy MaceJeIepUHUH YSUUMICPUHIH KaIIAIIbIH KaHa JKaJITbI3/IbITbIH
JaIuiiee;

2. YeunMaepIuH KbUIMaKaTyyJIyTyH KaMCbhl3 KbUTyY4dy (PYHKIUSIAP KJIACCHIH,
OIIOHJON D3JIe KANTAIITBIPYy IIapTTapblHbIH CaHBIHBIH  TEHIAEMEHUH
TapTUOMHEH KO3 KapaHAbLIBITBIH aHBIKTOO;

3. Kanramtelpyy MmacenenepuHuH OUp MaaHWIYy YCUWIMIIMHUH >KETUIITYY
IapTTapbiH Talyy;

4. Xexeue TyyHIylnyy TOPTYHUY TApPTUITETH TEHIAEMENEP YYYH HYEK apalibIK
MaceleNiepAuH KOPPEKTYY KOKJIYIly Y4YYH alMakTapIblH €3 apa >Kaurairyy
abanapbIH aHBIKTOO.

N3ui1660HYH MIIMMHH )KAHBLIBIKTAPHI.

1. TepTyHUY TapTUIITETH KypaMa )aHa TUIEepOOJIabIK TUIITETH TeHAEMeNep YUYH
KaJITalIThIPyy MacCeJIeJICPUHUH KOIOJIYIITYHYH KOPPEKTYYIYTY TaObULIbI;

2. TepTyYHUY TapTUNTETH Kypama aHa TUnepOosIaIblK TUIITETH TEHAEMeNep YUYH
KANTAlITBIPYy MACEJICICPUHUH UYCUUMJICPUH aWKbIH TYPJ® AaHBIKTOOUY
dbopmyranap anabIHIbI;

3. x=0 >aHa y =0 XaJTralmTbIpyy ChI3bIKTYY TOPTYHUY TAPTUITETH Kypama *KaHa
TUNEpOONIANIBIK TUINITETH TEHJEMEJIEp YUYYH JKaITalThlpyy MaceleepuHIuH
YEeUUMIEPUHUH KaIIalIbl )KaHa JKaJITbI3IbITBl TEOpEMaaphl TaauIACHIN;

4. TopTyHYY TapTUIITETH KypaMa >KaHa TUIepOoJIalibIK TUIITETH TeHIeMeJIep YUYH
KaNTralThIPyy MaceJeJIEpUH YeUYYHYH AJITOPUTMU UIITEITUI YbITBLIJIBI.
AJIBIHTaH HATBHIKAJAPABIH MPAKTUHKAJIBIK MAAaHWJIYYJIYTy. AJIbIHTaH

KBIMBIHTHIKTAP OUp TEKTYY IMeC, O6TyYK4Ye OUp TEKTYY Ueipesep/e kaHa TONTOJITOH
dakTopiopao Oodyn jkaTkaH KyOyiyluTapibl >KaHa NpOLECCTEpAr MOACII06/10
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KOJIZIOHYJIYIy MYMKYH, OLLIOHJIOM 3JI€ apajiall TUNTErH TEHAEMENEp YUYH TOPTYHUY
TapTUOTErH Kypama »aHa TUIepOosanblK TUOTETH TEHAEMENEpP YUYH YEK apajibIK
MaceJenep/ie XKaarallThIPyy TEOPHUSICHIHBIH OHYTYITYHO OEITUIYY CalIbIM KOIIOT.

AJIBIHTAH HATBIKAJAPABIH JIKOHOMHUKAJIBIK MaaHucH. Yek apabik
Macesenepa YeUyYYHYH HIINTEIUI YbIKKAaH MAaTEeMaTHUKAJIBIK METOIA0PY TOPTYHUY
TapTUOTETH KypaMa »aHa TMHepOoJIablKk TUOTETH TEHAEMEEP YUYH KaITallThIPYy
MaceJeNiepUH aHAIUTUKAIBIK TYPA® 4Ye4yyre MYMKYHAYK OepeT jKaHa CaHABIK
ACENTOOOPAY alyyaa KolIoHyyra 0010T.

JluccepTanMsiHBIH KOPTrooro KOJIyy4y Heru3ry :k000510py.

1. KoppeKTTyy KOIOJTaH TOPTYHUY TapTUITETH Kypama >KaHa THUIepOoIalibIK
TUTITETH TEHAEMENEP YUYH JKaJITalThIpyy Macenenaeput GopMyIupoBKaioo;

2. TepTyHuy TapTUNTErH Kypama jkaHa THNEpOOJANbIK TUNTETH TEHAEMEIep
YUYH SKaJTalThIpyy MacelleJepUHUH OUp MaaHWJIYY YbIFapbUIbIIIKA 33 3KEHAWTUH
W3UIII00;

3. TepTyHuy TapTuUnTers Kypama >kKaHa TUIEpOOJAIbIK TUIITETH TEHIEMEIEp
YUYH KaJTallIThIpYy MaceleJIepUHUH KOIOJYIIyHa aiMaKThIH KOH(UTYpalUACHIHBIH
Taacupu,

4. TepTyHUYy TapTUITErH Kypama KaHa runepOoJiajblK TUITETH TEHIEMEIEp
YUYH KalramTelpyy MacejleIepUHUH YCUUMICPHH allyy.

Kymymryn anpodauusicbl. M3un1eeHyH HETU3TH JKBIABIHTHIKTAPHI ().-M.U.]I.,
npodeccop A.ComyeB xerektereH ‘OKekeue TyyHOyldyy TeHIemenep”’ aTTyy
cemuHapnaa (2012-2021 xox, OmMY); KP YUAHBIH KoppecnoHAeHT-MY4Yecy, ¢.-
m.u.g., npodeccop K. AmnbiMKynoB keTekrereH ‘‘MareMaTHKaHBIH aKTyalayy
Macesenepy jKaHa aHblH KOJJOHYIYLITapbl” aTTyy allMakThlK WIMMHMH CeMHHapia
(2012-2021 ok, Om 1r.); ¢.-m.um.g., npodeccop K.C.AnbibaeB KeTeKTereH
muddepeHmanapik TeHAeMenep OoroHYa cemuHapaa (2018-2021 xok., JKAMY,
Kanan-Aban m1.); «bamikapyy TEOpUSCHIHBIH, TOMOJOTUSCHIHBIH KaHa ONEpPaTopAyK
TEHJIEMENEPUH  aKTyalJlyy  Macelelepu» OSKUHYM 31  apajblK  WIMMHMA
koHpeperusceiHaa (blcbik-Ken, bynman-Cororty, 2013-xk.); “Maremarukanarsl
ACUMIITOTHKAJBIK, TOMOJOTHSUIBIK KaHa KOMIIBIOTEPAMK MeToanop” V 31 apaiblK
wiumuil  koHpepeHuuscbiHaa (bumkek, 2016); «bamkapyy TeOpHSCBHIHbIH,
TOTIOJIOTUACHIHBIH jKaHa OMNEepaTOpAYK TEHIAEMENEpAUH aKTyallyy Maceieliepu»
YUYHUY 371 apajiblk WinMuil koHdepenuusacbinaa (bumikek, 2017) tankyynaHras.

N3neHyyuYHYH Keke caiabIMbl. buprenukre acanran [5, 8] makanmanapna
MmacenenuH koronymry A. Comyesre, [1, 2, 5] Mmakananapaa dednM/IUH JKallalibl )KaHa
KANTBI3IBITEl )KOHYHAOIY Teopemaiapibl Naluiiee, KeITUPWITeH MHcalaap kaHa
aJIBIHTaH HETM3TH KBbIUBIHTBHIKTAP/Ibl aBTOPTO TaaH IbIK.

JluccepTalMsiHbIH ~ SKBIMBIHTBITBIH ~ OachbuIMajapra  4arbLIABIPYY
TOJYKTYry. JluccepTauusuiblKk >KyMYIITYH HETHM3TH Ma3MyHy Toiiyry MeHeH 10
WIMMHI Makanaja >kaHa 3 3J1 apajiblk KOHQEpeHUMsUIapAblH TE3UCTEPUHJIE KapPbIK
kepreH. JKaymbl TONTOTOH Oasuibl — 243.



JuccepTauMsaHbIH TY3YJAYLIY KaHa KeJyemy. Juccepranusa kupuiyyaeH, 11
OexymMaeH Typras 4 masajaH, 49 naiinanaHpiIran agaOusTTapIbIH TUBMECHUHEH jKaHa
KOpYTyHIyHAaH Typar. bemymaepny Homeprnee 3ku nudpagan Typar: OMpUHUHCU
[IaBaHbIH HOMEPHH, aJl 3MM DSKMHYUCH — O6JIYMIYH HOMEpPUH KOepCoeTeT.
Teopemanapzasl, ¢GopMynanapiabl, Maceienepaud HoMmepiaee Y4 LudpanaH Typar:
OupuHuM nMdpa TIaBaHbIH, SKMHYU IU(pa OemymayH, yayHuy Iudpa Oemymuery
Karap HoMepau kepceTeT. TekcTThH kesneMy 105 Oer.

JANCCEPTAIIUAHBIH HET'U3T'U MASMYHY

Kupumyyze TemaHbIH aKTyalayyldyry HETU3ACIIEH, JKyMYIIKa >KaJIbl
MYHO3[16MO, HW3WIJAOOHYH Makcarbl JKaHa MacelleCH, WINMHUN KaHBUIBITHL,
MpaKTUKAJIbIK Oadyyayry, KOProoro ajbIHbIIl YbIFapbUIraH HEru3ru OasiH1aMachl
OepuiIreH.

“AnaduATTrap JKaHa  JKbIMBIHTBIKTApP”  arryy OuMpuHYM  Oamnra
JUCCEPTALMSUIBIK MIITHH TeMachbl OOIOHYA SMIEKTEepre Cepen CajblHIaH >KaHa
M3WI106/16 AJIBIHTaH HETU3TY KBIMBIHTBIKTAP KEJITUPUIITEH.

“Kaaramreipyy cbi3birbl Y =0 00Jron THK OypuTyy aliMakTapaarsl

JKAJITAIITBIPYY Macejiesiepu” el aTajJraH 3KMHYM 0anTa TOPTYHUY TapTUIITETH
Kypama jkaHa runepOojalibIKk TUITErH TEHJEMENEp YUYH KaIrallThlpyy LIapTTaphbl
y =0 xaHa Xx=0 chI3bIKTapbpIH/Ia OEPUIITE€H y4dypJarkl TUK OypuTyy ailMakTapaarbl
KAITAIITBIPYy MaceJellepuHUH OuUp MaaHWIYY YbITapbUIBIIIBIHBIH JKETUIITYY
mapTTapsl OpMYyIHPOBKAIAHIBI.

2.1-60yMYH10

2

0
y(uxx +uyy) = 0! (X! y) € Dl’ (1)
o‘u
3
TegaeMenepu yY4yH AA :x=0, AB:y=-h, BB,:x=(  AB,:y=h, (hh,(>0)
CBI3BIKTApPbl MEHEH 4YekTedreH D=D,uD, THK OypuTyryHIa IKaJITaliThIpyy

+cu=0, (x,y)eD,, (2)

MaceJsienepu Kapairad, MeiHIa D, =D (y>0), D,=Dn(y<0).
2.1.1-macese. D, aiimarbiaa (1) TeHIEMEHHU KaHa
U(O, y) = (pl(y)’ u(ﬁ, y) = ¢2(y)1 O S y S h’

Uy (0, ¥) = @,(¥), Uy (£, Y) =, (y), 0< y <h, (3)
u(x,h)=w(x), 0<x <,

YEeK apalibIK apTTap/Abl, OMIOH 10 371e D, ailmarsiHaa (2) TEeHAEMEHH KaHa
u@,y) =o(y), —h <y =<0, 4)
u(x,—h) =y, (x), u,(x,—h) =y, (x), 0< x< ¢,

YeK apaJibIK [apTTapbl KaHAaTTaHAbIPraH



u(x,y) €C(D)NC}(D)N[C**(D)u C**(D) L C*(D,)]
GyHKIUSACH TaOBUICHIH, MBIHIA
¢(y)’ l//(X), 2 (y)! l//j(x)’ (I :1! 47 J :1’ 2) — TOMOHKY

KBUIMAKAMIYyJIyK KaHa MaKyJIIaIlyydyIyK D
[IapTTapbIH KaHAATTaHBIPraH OepuiareH QyHKIusIap: s o

o(y) € C’[-h, 0], ¢:(y) €C7[0,h] (i=12),
¢,(y)€C°[0,h] (j=34) (5)

(), ¥, () CT0,4, y,(¥) €C?[0,1], o »
PO=40. FO=4O. vO=a®. vO=p.0). o | T T
o(=h) =v1(0). ¢'(=h) =, (0). 1-aniive. 2.1.1-macere

2.1.1-mMacenecHHUH  KOIOJIYIIYHaH, HaThIHXKa
KaTapbl, TOMOHKY KaJITallIThIPyy MAPTTAPhI KEJUIT YbITaT:
u(x,+0) =u(x,-0) = z(x), u, (x,+0) = u, (x,-0) = v(x),

u, (x,+0) =u  (x,—0) = u(x), 0<x<{,

A4,(0:h) u B (L.h)

(7)

MBIHJIA 7(X), V(X), #(X) — a3bIpbIHYA OeNrucu3 GyHKIUsIap.

2.1.1-macenmecuH 4YplTapyyla apajaml >kaHa apajami-Kypama TUITETd
TEHJIEMEJIEP TEOPHSICHIHBIH METOAJI0PY KOJNAOHYJAT. JKalramrblpyy ChI3bITBIHIA
7(x), V(x), u(x) GyHKIUsIAphl TaObUITaHAaH KuitkH, 2.1.1-Macenecu THEIIeNe TYPAo
D, )kaHa D, aiiMakTapblH/a ©3 aJJIblH4Ya SKU Maceleliepre axblpaT. D, alMareiHia
(1) TennemMeHuH TapTUOMH TOMOHAOTYY apkbulyy 2.1.1-macenecu

U +Uyy, = Z5(%,Y), (X, ¥) €D, (8)

TeHAeMecH YYyH JlMpUXJIeHWH MacelechHe KenTupuier. MeiHaa z,(x,y) — 2.1.1-

MacelecuHAern OepwireHaep apKbulyy TYIOHTYIyydy Oenrwinyy (yHKIHs.
MaceieHHH KOIOJTYIIYH 3CKE allyy MEHEH KaHa (8) TeHIEeMEIEH Y TH HOJIr® YMTYITYY

apkpulyy D, aliMarbIlHaH aJIbIHTaH

(%) + £2(X) = 2(x,0) » )
kaThIThl anadei3. 7(0) = ¢,(0), 7(¢) = ¢,(0) uek apanbik mapTTapbH naiinanaxsm (9)
naH p(X) apkeityy 7(X) TH TOMOHKY KOPYHYIITO

7(x) = a(X) +jG(x,t) (t)dt (10)

AHBIKTAHOBI3, MBIHA «(X) — Oenrmnyy GyHKIMs, an oMu G(x,t) — ['puHaun

(GYHKUHMSICHI.
WuTerpannoo ycyny apksulyy (2) TeHaemeneH D, allMarblHaH ajbIHTaH 7(X)

kKaHa u(x) QYHKIUSITAPBIHBIH OPTOCYH/IATHI
ﬂ(X)Zh—ZZT(X)+I[Nl(X,é)T(é‘)+N2(X,§)ﬂ(§)]d§+ﬂo(x),OSXSf (11)

KaThlIbIH ~ anabdei3, MbiHAA N, (X, &), N,(X, &), 1,(X) — Oepunren Oenrminyy
dbyukuusnap. Aunan kuiind (10) sxana (11) popmymanapaan 7(X) GyHKIHSICHIH Taarm
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#(¥) = 1, () + [ N (%, E)pu($)dé (12)

KOPYHYIIYHIOTY SKUHUUA Typaery @OpearoibMIyH HHTETPAIAbIK TEHIEMECHHE 73

00100y3, MbIHIA N(X,&), 4,(x) — 2.1.1-macenecunnern OepuireHAep AapKbUIYy
TYIOHTYJIYy4y Oenrunyy ¢GyHKIusiap.
Orepae
-max |N(x, &) <1 (13)

0<x,&<4
mapThl atkapeuica, anaa (12) TeHaeme xanrbi3 yeunumre 33 00a0T. (12) men u(x)
(GYHKOMSICHIH aHBIKTAMN, aHJaH KUHWH 7(X) XKaHa v(X) (YHKIUSIIApBIH TabaObI3. D,

alimarbigja 2.1.1-macenecuHuH yeunmu (§) TeHaeme yuayH JJupuxieHuH MacenecuHuH
YeUUMH KaTapbl

u(x, y) =[G, (%, y;£,0)7(&)dE - [ G, (x, y: & My (£)dE + [ G, (%, ¥ 0,m)p, () dny
0 0 0 (14)

—[G. (%, yi ., (m)dn—[ dE[ G(x, v &,m)2,(£,m)dnm,

KOPYHYIIYHAO aHBIKTAJIAT, MbIHIAA

G(x,y;&,n) = Ath ii e iﬁzmz sin[%n xjsin(% yjsin(%nfjsin(?ﬂj -

2 n=lm=l

I'punaun  QyHkmuscel, an smMu D, aiimarbiHaa (2) TeHaeme yuyH KommHuH
MaceJECUHUH YeUNMHU

U, ¥) = D% )+ 700 + Y + 2 Y + [ Hu(x, 1. E)e(@)dé +
i (15)

+[Ho (6 Y, (@A E+[ Hy(x, ¥, ©) (),
KOPYHYILYH16 aHBIKTaIaT, MbIHIA

D(x, Y) = @y (¥) —Cidéf 9%, y:Emepo(mydn,  Hy (6 y,8) =—c[8(x y; & m)dn,

Ho 00y, 8) =—¢[ 900 vi&umndn, Hy(,y,8) === [9(x,yi&m)n i

(%, y:E.1) =g%(%§)”(y—n)m-

2.1.1-teopema. Orepae (5), (6) xama (13) maprrapel artkapsuica, anma 2.1.1
MacCeJIECUHUH KaJTbl3 YeUUMHU JKalIalT xaHa D, , D, alilMaKkTapbIHAa TUEIIENEI TYPo

(14), (15) bopmynanapsl MCHEH aHBIKTAJIAT.

2.2-06JYMYH/16 Kapairadn D aliMarbiHaa

0? 0 o°u o
) < I 16

*aHa (2) TeHIeMelIepu YUYYH KaJITalIThIPyy ChI3BITBl y =0 OONTOH KaNralThIpyy
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Macesecu KapajraH, MbIHIa a (X, Y),a,(X,y) — Oepuires y3ryiaTykcys GyHkuusiap.
2.2.1-macene. D, aiimarbiHaa (16) TengemeHnu >kaHa (3) 4YeK apajbiK
mapTtrapabl, D, aiimarbiHga (2) TeHIeMeHH >kaHa (4) 4YeKk apajiblK I[IapTTapibl
KaHaaTTaHJIbIpraH
u(x, Y)EC(E)QCB(D)ﬂ[CM(Dl)UC4+0(D1)UC1+3(D2)] GyHKIMSICHI TaOBUICHIH, MBIHIA
o), (9, o (¥), w;(¥), (=14, j=12) — TomenKy
o(y) € C’[-h,0], ¢:(y) € C*[0,h] (1=1.2), ¢;(y) C°[O,h] (j=3,4)
(%), ¥, () eC0,1, y,(x) €C?[0,4],
9(0)=(0), ¢'(0)=¢{(0), w(0) =i (h), w(l)=ep,(h),
v1(0) = o(=hy), ¢'(=h) =, (0).
KBUIMaKaTyyJIyK jkKaHa MakKyJjallyy IapTTapblH KaHaaTTaHAbIPraH OepuireH

byHKUMSLIIAp.
2.2.1-macenecun ublrapyyaa ['puHIMH (QYHKIUSCHIHBIH >KapJaMbl MEHEH D,

7)

(18)

alilMarbIHaH
(
7(x) = () + [ G(x, D) (tclt, (19)
0
KOPYHYLIYHIOTY 7(X) JKaHa u(x) QYHKUMJIAPBIHBIH OPTOCYHAArbl KaThIIITHI ajaadbI3,

MBIH/IA a(x)=¢1(0)+%[¢2(0)—¢1(0)] — Oepuiren ¢ynkumsuap, G(x,t) — I'punaun

(GYHKIMSICHI.
HuTerpannoo Merony apkeulyy D, aiiMarsiHaH KeJITUPUITECH
2 X
H(x) = ET(X) + [N, 7€) + N, (%, &) i E)]dE + 4y (X), 0<x <1, (20)
0
KOPYHYIUTOIY SKHHYM KaTBIUTBI anadbl3, MBIHAA N,(x,&), N,(x &), 4o (x) — TOIYK

anpikTanran  Qynkmusuiap. (19) xana (20) dopmynanapbiHad z(x) (GYHKIHSICHIH
YBITAPBITT CaTyy MEHEH

#(0) = (9 + [N, &) (), (21)

KOpPYHYIIYHIOTY OpenrobMIyH S3KUHYN TYPAOTY HHTETPAIBIK TEHASMECHHE 30
001100y3, MBIH/IA

NG E) = Ny(x, &) + [ROGON (6, )ty 4(x) = () + [R(X O (§)dE,  an oM N,(x,&)

byHKIMICH R (X,t) SIAPOCYHYH PE30JIbBEHTACHI, ¢, (X) — OenTmiyy QyHKITHUS.
Orepre
C-max|N(x,&)| <1 (22)

0<x<(
mapThl aTKaphlica, anaa (21) TeHaeme Kaireiz yeuumre 33 00510T. AHjaH apsl (21)
JIeH x(X) TU aHBIKTam, aHbIH MaaHucuH (19) ra koron 7(X) T Ta6aobI3.
2.2.1-teopema. Drepae (17), (18) »xana (22) miapTrapsl aTKapbUICHIH, aHIa
2.2.1-MacenecuHUH Y€YNMHU JKAIlIaiT JKaHa KaJIrel3 O0JIOT.
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2.3-06J1YMYH/10 D= {O <x</(, -h <y<h}=DUD, TUK  OypuTyryHIa
KaNralThIpyy Maceliecu Kapanrad (2-uniime), MbiHga D, =D (y>0), D, =Dn(y<0)

2.3.1-macesie. D, aliMarbiHia

2 2 2
0 + A(X, y)£+ B(X, y)g+C(x, y) g+g+q(x, y)$ |=0 (23)
OXoy OX oy ox: oy
TEHJICMCCHH KaHa ’
80, Y) =@ (¥), HLY) =@, (¥), 0<y=h, Y
9,0, y) =g5(y), 0<y<h, A
9(x,h) = 0, (X), 8, (% h) =@, (x), 0<x <, A0:h (LR
YEK apajibIK [apTTapblH, OIIOHAOU 3¢ D, ailMarbiHaa P > p
4
79 L 49=0, (24) ,
oxoy = ]
TEeHJICMECHH KaHa 0 x
90, y)=o(y), —h <y <0, D,
S(x,—h) =y, (x), 9, (x,—h) =y, (x), 0<x<, g
YeK apablK MapTTapblH KaHAaTTaHIbIpraH
9(x,y) € C(D) NC*(D) N[ C**(D,) UC**(D,) L C**(D,) | 4(0:-h) B(£,-h)
(YHKITUSACH TaOBUICHIH, MBIHZIA A(X, Y), B(X,y) JKaHa g4
C(x,y) GyHKIMsUIaphI THEIIENE Typae CH(D,) *aHa 2-upiime. 2.3.1-Macere

C(D,) knaccTapbiHa TaaHIbIK OEPUIIT€H YbIHBITHI
Gynkuusanap, q(x,y)eC*(D,);, ¢ — ubIHBITEL caH, @(Y), @ (Y), ¢,(x) (k=123; j=1,2),
w.(X) (i=12) — GyHKIUSIIAPB TOMOHKY
@(y) € C’[-h,,0], ¢ (y) e C°[0,h], ¢,(y) eC*[O,h],  (k=1,2); (25)
2, (x) eC°[0,4], @, (x) €C*[0,4], y,(x)eC’[0,4], w,(x)eC?[0,(];
9(0)=@(0), ¢ (h)=¢,(0), @,(h)=9¢;(0), (26)
2N =9,(), o(-h)=w(0), ¢'(-h)=y,(0), a(x,y)eC(D), a(x,y)<0.
KBUIMAKAMIyyJIyK jkKaHa MaKyJjalnryy IapTTapblH KaHaaTTaHABIPTaH OCpUIITeH
YBIHBITHI (DYHKIHSIIAP.

(23) tenmeme 2.1.1- xana 2.2.1-macenenepuHjae KapaliraH TeHAEMeepIcH
aiipIpMaianbin D, aliMarbiHaa Oup ocelyy x=0 U Y =0 YbIHBITBI MYHO3I6TYITOPro 33,

OLIOHIYKTaH H(X,y), &,(XY), byHKIUATApBIHBIH  MaaHuJiepu D alimMarbIHbIH

KOTOpKy OenyryHae Oepunuiiet. by xkepe narsl TOMOHKY >KaJIralliThIpyy IIapTTaphI

aTKapbLIaT:
(X, +0) = 3(x,-0) = 7(x), &, (X,+0) = 9, (X,—0) =v(X),

3, (X,+0) =9, (x,—0) = p(X),
MBIHAA 7(X), V(X), #(X)— a3bIpbIiHYa Oenrucu3 GyHKIUsIIAP.
JKoropyna kapanran macenenepre okmoi e 2.3.1-Macenecu aa D, kaHa D,
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aiiMakTapblHJa ©3 aIJIblHYa SKH Maceliere axbIpalT. Byn macemenepmen y=0
KANTalmThIPyy CBI3BITBIHAA 7(X), V(X) JKaHA g(x) (GYHKIHUSJIAPBIHBIH apachIHIarbl
KaTBIIITHI aTyyra 0OJIOT.

YpIrapelll TaITOO METOAYHYH >Kap/JaaMbIHJIa
2.3.1-MaceeCHMHUH YCUYMMHMHHUH JKaIlaIbl  zs(X)

(dbyHKUMSIChIHA KapaTa

() = [Ny (% Ou(E)dé + [Ny (x, Hu(€)dE +a, (¥, (27)

VHTErPAJABIK TEHAEMEHUH YECUMMUHUH >KalllalllblHA
KeatupuieT, MbIHIa N,(x,&), N;(x&8), oa(X) —

A4,(-10) o B,(10) x

aHpIKTANTaH  ¢QyHKIUsIap. (27) TeHAEMEHUH Dy
BoapTeppauk 0esyryHyH KaipbUIMAChl apKbLUTYY ar-m L B (L)
( u HJ
£(x) = () + [ N (X, E)u(€)d & (28) )
5 3-umiime. 3.1.1-macenere

@peAroapMIyH YKUHYHA TYPAOTY UHTETPAIIBIK
TEHJEMECHH ajalbl3, MbIH/A

N €)= Ny(x, &)+ [QICON ()t 15 (X) = () + [ QX D (), am oMH  Q(x,t)

GyHkumsicsl N, (x,&) AIPOCYHYH PE30JbBEHTACHI.
Orepae
¢-max|N(x, &)| <1, (29)

0<x,&<I
60711co, aHaa (28) UHTETpANIBIK TEHIEME KAJIThI3 YeUUMIe 33 OO0JIOT.
Omentun, D, aiimarsiHaa 2.3.1-MaceleCUHUH YbITapbLUIbILIbI

Fu+8, +a(X V)F=17,(Xy), (X Y) €D, (z)(x,y) — benrmnyy yHxims)
TeHAeMe Y4yH JIMpuXJICHMH MaceleCHH ublrapyyra, aji sMu D, aiimareiHma (24)

TeHJieMe YuyH ['ypcaHbIH MaceJIeCHH Ublrapyyra KeJITHPHUIIET.

2.3.1-Teopema. Drepae (25), (26) sxana (29) maprrapsl aTkapbuica, anga 2.3.1-
MaceJeCUHUH YeUUMH KaIIaiT jkaHa Kajrbl3 00JIOT.

“Hilpn CHI3BIKTYY alMaKTapAarbl KaJralmuTbIipyy MacejiejJepu” aTTryy
YUyHYy OanTa TOpTYHUY TapTHUNTETH Kypama jKaHa THUIEpPOOJIablK THITETH
TEeHJEMeJIEp YYYH HWHPH CBI3BIKTYy alMakKTapAarbl >KajTaliThIpyy MaceleIepuHe
apHaJITaH.

A,(-1,0), B,@0), N(@O,p) ACL-h), B@-h), ((hp>0) — apKbUYy
TETU3AUKTUH YEKUTTEPUH OCNTUIeHn. ANUTansl q(x):[—1,1] — [0, p] — QYHKIUSCHI [-1,0]
apaJIbIThIH/IA )KETUIIIAPIIMK JKbIJIMA 6CcYYdy QYHKIHS jkaHa q(l) =0, q(0) = p, O0JICYyH.
AN, NB, :{q(x),x:-1<x<0, 0<x<1};kaanapblH aHBIKTAHOBI3. D, — AB,N HipH
CBI3BIKTYY Y4 OYpUTyK apKbUIyy aHBIKTaIraH ailMak. p, — AB,BA :D =D, uD,, THK
Oypuryy aiimax.

I' = 4,N,NB, (3-uuniime).
3.1 66JYyMYH/16 TOMOHKY Macelie KapajraH.
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3.1.1-macene. D, aiimarbiHaa
2

%(uxﬁuyﬁcu)zo, (30)

TEHAEMECHH XKaHa
u(,y) = f,(y), u,0,y) = f,(y), 0<y<p, u,| = f,(s),
YeK apayiblK MapTTapbIH, OMIOH IO 3¢ D, aliMarbiHaa (2) TeHAEMEHHU kKaHa
U(—l, y) = (D(y)’ —h< y<0, U(X!_h) = l/ll(x)’ Uy(X,—h) = WZ(X)! -1<x<1
YeK apajibIK MIapTTapblH KaHAATTaHIbIPraH
u(x, y) eC*(D)C¥(D) m[C4+°(D1) UCO+4(D1) U C1+3(D2)] GyHKIUACBIH Ta0yy —Tajamn
KbLIbIHAT, MBIHAA f, f,, f,, 0y, 1, — TOMOHKY
p(y) eC°’[-h,0], f,(y)eC*(ON), f,(y)eC'(ON),
f,(s) e C*(I), wi(x) e C*[-1L1] y,(x) e C*[-11],
f,(A)=p(A), o(-h)=y,(-1), ¢'(—h)=y,(-1).
KBUIMAKaMIyyJIyK J>KaHa MaKyJJIalllyy IIapTTapblH KaHaaTTaHABIpraH OepuireH
dbyHKIUAIAp, S — A, YEKUTHHEH DCENTENyY4dy /' MMPUCUHHH JKAaaChIHBIH y3YHIYTY

(3-umiimMe); ¢ — YBIHBITHI CaH.
byn Oenmymzae kapajblll aTKaH MAaceJCHHH ©3re4elyTy MapTTapAblH D,

aliMarbIHBIH MUMHJE 1a OepunreHauruuie typat. 3.1.1-macene Tuemenenr Typae D,
*aHa D, aliMaKkTapbIHJa 3KU 63 AJIJIBIHYA JKAPIaMUbl MACEIICIIEPTe aXKbIPANT.
D, aiimarbinga macenenu u3ninneene (30) TeHaeMeHnH
u(X, y) =y (X, y) + xA(y) + a(y),
KOPYHYIIYHIIOTY KaajlaraHjiai peryjspJyy YEUMMUHEH mnaiiganaHaObi3, MbIHIA
Uy (X, Y) (byHKIUACHI U, +U, =0, (X,y) € D, TCHIEMECHHUH PETYISPYYy YCUUMH, aJl SMU
A(y) XaHa w(y) Tep A(0)= w(0)=A(N)=w(N)=0 maptbeiHa Oam WU MYMKYH
OosiroH, D, aliMarbIHia Y3TYJATYKCY3 DKM KOJIKY TYYHAYra 33 OOJITOH KaajaraHpaai

byHKUMSIIAp.
3.1.1-mMacenecMHUH YEUYMMHHHWH SKallANIBIHBIH Januigeecy [ UUApPUCH
x*+y? =1 y>0 apbIM aillaHaChl MCHEH J1aJI KSJITeH Y4yp YUYH KSITUPUIITCH.
3.1.1-maceneCHMHUH YEUYWJIUIIN JKBUBAJIEHTTYY TYPA©® DJKUHUUA TYpAOTry
®penroabMIyH UHTETPATIABIK TCHIACMECHH Yblrapyyra KeNTHpUiaeT. AHaaH apbl, D,

aitmareiga ['puHauH GYHKOMSICHIH kKaHa D, aiiMarbiHaa PumanapiH QyHKIHSICHIH

KOJIZIOHYT >KapJilaMybl MaceJleJIep/IMH TUEUIeNell alMaKTap1arsl YeUHUMIEpH aJIbIH/IbI.
3.1.1-macenecuHuH OUp MaaHWIYy YEUUMU TYPry3yJay.

3.2-00JYyMYHI6TY MaceJeiep >KalTallThpyy ChI3BITEI Xx=0 OOJTOH ydypaa
kapairad. A(0,-1), B(0,1), N(h,0), A(-h,-1), B,(-h,1), (h,h =const >0) —apkpu1yy (X, Y)
TETU3IUIMHUH 9eKUTTEpHH Oenrwneii6ous. Airansi, q(y):[-11]—[0h] — dyskumsce
[-10] apanbirsiama KeTUIIIPIKMK KbUIMA OCYYdy GyHKIHMS KaHa g(-1) =0, q(0)=h,

6osicyH. AN :NB: {(q(y), y):-1<y<0; 0<y Sl}; ’KaaChIH aHBIKTalObI3. D, — Y4 OypuTyy
12



alimak ABN ; D, — Tuk Oypuryy aiimak ABBA: D=D,uUD, , I'=BN "NA (4-uniime).
D, aimMareiHia

2 A
—(u, +u,_+cu)=0
8y2( iy + 1) B(~I1)

TEHJIEMECHH JKaHa
u(x,0) = f,(x), u, (x,0)= f,(x), 0<x<h, u,|,= f;(s), YyeK
apaybIK IIapTTapbiH, D, aliMarsiHIa ”
Uy 80 (X, Y)Up + 85 (X, Y)U, + b1 (X, YU, +
+b, (X, y)u,, +¢, (X, y)u, +C, (X, y)u, +d(x, y)u=0
TEHJIEMECHH JKaHa
u(x,-) =y (x), —h <x<0,u(-h,y) =y, (y), -1<y<],
U (=h,y)=w,(y), -1<y<], S E— T
YeK apalibIK MapTTapbhIH KaHAATTAHABIPraH
u(x,y) e Cl([_)) ﬁCS(D) ﬂ[CM(Dl) UCO+4(D1) U C3+1(D2)] 4-quiime. 3.2.1-macerne
(yHKUMSICHI TAOBLICHIH, MBIHJA ¢ — O€PHIITEH YbIHBITHI caH, c <0;
3, (% Y).B (X Y. (X Y) (K=12), By By B Doy G Gy €C(D,);
f,f,.f5, v, v, w, — TOMOHKY XbUIMAKAUITYYJIYK )KaHa MaKyJAallyy IapTTapblH

u

KaHaaTTaHJbIpran Oepuiared GyHKIusiap,

f,eC*(ON), f,eC'(ON), f,eC*(I"), ¥ eC[-,0], v, eC’[-11], v, e C[-11], fy(4)=y(4),
w(-h) =y, (-, v'(-h)=vw,(-1); s — I’ xaacblHbIH A YEKUTUHEH OallTamn 3CeNnTeJIreH
Y3YHAYTY.

3.2.1-macenecud m3migee cxemacel, 3.1.1-MacernecMH H3WINOO CXeMachbIHA
okmomnt. 3.2.1-macenecuH  ybIrapyy v(x), w(x) (QyHKUMsIIapblHA — Kaparta

OpearosbMIyH HOKUHYM TYPAOTY HHTETPALABIK TEHIEMEJIEP CUCTEMAachlHA
KEITUPUJIET AaHA YbITapbIll TAIITOO METOAY MEHEeH 3.2.1-MacelecHMHUH 4Ye4uMHU
TaObUIIBL. YeunMauH aiikblH (popMyanapbl CyHYIITAJI b
3.3-066ayM10
Ugooe Uy =0, (X,y) €D, ={(X,y):x* +y* =1,y >0} (31)
Uy, +aU,, +bu,+cu, =0, (x,y)eD, ={(x,y):-1<x<1,-1<y<0} (32)
KOPYHYIIYHIIOTY TEHAEMENEP YUYH JKAJIralThlpyy MacelleCH deduiireH (S-uuiime),
MBbIHAAQ a, b, ¢ — OepwireH YbIHBITHI caHmap, y=0D,N(y>0) — >KapeiM aijaHa,
AB={(x,y):—1<x< /¢, y=0}—abcuucca orynyH kecunaucu, 0(0,0) — koopauHaTagap
Oamranblibl, M(0,1) —KapbIM ailJlaHaHBIH OpJIMHATA OTY MEHEH KeCUJTUIITKEH YEKUTH.
3.3.1-maceusre. ToMoHKY:
1) u(x y) e C(D) nC*(D) NC*(D,) N[C*°(D,) LC**(D,) UC**(D,)];
2) D, aiimarbiaza (31) TeHaeMeHH xaHa
uxx|;, =0, tey, U, = fi(¥) U], = f2(y), 0<y<1 mapTrapsH
3) D, aimaremzma (32) termemeHH kaHa U(-1Yy)=¢(y), —1<y <0, u(x,—1) =w;(X),
u, (X, -1 =y, (x), —1<x<1 mapTrapblH KaHAaTTaHJbIPTraH u(x,y) QyHKIUSACHIH Tadyy
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Tajan KbUIBIHAT, MBIHAA f (y) JKaHa f,(y) — OKH JKOJIY Y3LYJITYKCY3 TYYHAyra 32
Gonyyuy Gyuknmsnap, 0.3. f,(0) = f,(0) = f,(N) = ,(N)=0; (Y), w;(x) *ana y,(x) Tep
p(y) eC*[-L0], 11,0 C°[-11], w, () eC°[-11], p(-D) =y, (D), P (D =p,(-D)  (33)
mapTTapblH KaHAATTaH IbIPTaH OCPUJITeH YbIHBITHI (PYHKIIHUSIIAP.
HNHTerpanaplk TeHaeMenep MeToay MeHeH 3.3.1-macelecuHUH Oup MaaHWIYy

YeUMJIHINH Januiaenred. 3.3.1-Macenec yuyH TOMOHKY MHUCAJIIbI KEITUPEOU3.
1-mmcan. a=-3, b=3, ¢=-1 6ojicyH. Auga (32)

TEHJIEME y
Usyyy — Uy, +3U,, —U, =0, (34) M(0;1)
KOPYHYLIKO KEJET. / u,
TeMenery ek apajiblk mapTTap/Ibl Kapaobi3: o |
u,| =0, (xy)e, (35) | acno| ’ B(1;0)
Uy = i(Y) =y*(y-1), 0<y<1, o 7 r
) (36) :
ux|ow| = L(y) =y (y" D), A4(-L-D) ——— B
u-Ly)=p(y)=y*, ~1<y<0, (37)
U D)=y (x) =x", (38) 5-amiime. 3.3.1-macene

u, (%,—-1) =w,(x) =2x, -1<x <1,
(31) Tennemeneru w(x,y) yayH y >0 O0IroHa0 W(X,Yy)=U OCITUIO06CYH KUPTU3UI
1
y 1 l n
w(x,y) == - t)dt, 39

() 7zji(t—x)2+y2 (1—tx)2+t2y2} ® (39)
yeyuMu (35) yek apaibIk kaHa W(x,0)=7"(x), 0<x</(, maprrapisl KaHaaTTaHabIpa
Typras

W, +w,, =0.
Jlannactein TeHAeMecHH anadbi3. AHAAH aphl, (39) KaTelThl 0 16H X K€ YEHUH IKU
YOJTy UHTETpasaan >kaHa (36) 4ek apajbiK MapTTap/Ibl ICKE bl

yx o 1 1 l )
yY)=— — dt d d
. EHQH bt bos o fore

+Xy*(y* =D +y*(y-1), (x,y) € Dy.
amabb13. (40) dopMmymanbpl KM KOy X OoroHYa kaHa Y OOMOHYA KU HKOIY
muddepeHnmpen, angaH KUWWH ajap bl KOIIYTT KUOepHUIT

Uy, +U,, = 2(6y* —1)X+6Yy -2 (41)
anaow3. (41) rennemene y — +0 npezenre oTyn, D, aiiMarblHaH ajbIHTaH
"(X) + p(X) = —2(x +1) (42)

KaThIIIKa 33 607100Y3.

(34) TeHIEMEHHH u(x,0) = 7(x), U, (x,0) =v(x), U, (x,0)=z(x), 0= X<,
(mprHAQ  7(X), v(X), #(X) — a3plppiH4Ya Oenrucu3  QyHKOUSAIAP) IMIAPTTAPBIH
KaHAATTaHJIBIPYydy Y€UUMHU TOMOHKY KOPYHYIIYH® OOJIOT.
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u(x, y)=[r(x)(1—y+%y2)+v(x><y—y2)+(%u<x)—1)y2jey+y2, (43)

(43) men u(x,y) xana U (X,y) TepauH Maanunepun (38) uexk apanblk maprrapra
KOIOTI THETIICTIEIT TYP/I® TOMOHKY KaThIIITap bl aJTa0bI3:
Er(x) —2v(X) +1,u(x) —1=(x*-1)e,
2 2
1 1 1 (44)
Er(x)—Ev(x)—E,u(x)H: 2(xe+1).
MpeIHIaH v(X) TH 9BITaphIN TAIITalm TOMOHKYHY analbl3:
7(X) +5u(X) = 2(x* —8x—1)e. (45)
Anpan apsl (42) sxana (45) TeH g(X) TH YbITapblll TAIITOO MEHEH 7(X) K€ Kapara

7"(X) —%r(x) = —é (x> —8x—-1)e—-2(x+1), (46)
TeHaeMere 3 00100y3. (46) Ternemenn r(—1) =7 (1) =0 mapTTapbIHIA YSUUTT
1
()= [G(x.1)-F(tydt, (47)
-1
anaOwI3, MpIHAA  F(t) = —g(t2 -8t-1e-2(t+1), ax omMu
B lgt=1/q 2
G,(x,t) = 5 \F \F — I'punuH GyHKIUSACH.
\F t+1 X 1 ’ t<x<l
R

AupaHn apsl, (47) neru z(x) TH (45) ke Kotom 1(X) TU aHBIKTAHOBI3, aHJIaH KUWKH (44)
TOH v(X),TH TababwI3, omoHy MeHeH (43) ¢dopmyna apkeulyy Oepwiren D,

arMarsIHaare! 3.3.1-MaceneCuHUH YeYNMHUH a1a0bI3.
(40) dopmynama MHTETpANOOHY WIIKE amblpbin, D, aiimarsiamarst 3.3.1-

MacCCJICCUHUH YCUYUMUH

U(X,y)=—% [(X—t)ar0t9%+lln(%;;()z]+(t yjarctgy{%—a
h (48)

(ty)’ +(1-tx) X ) r
WJJ{{ ° y]arctg y]T (t)dt +xy*(y* 1)+ y*(y -1).

KOPYHYLIYHO KEeJITUPEOUs3.
Harteritkana, 3.3.1-macenecunu yeunmu D, aiimarsiniaa (48) dopmyia MEHEH,

1-tx
xarctg —— y + 2t

an smu D, ailimareigaa (43) dopmyna MeHeH OepureT.

“Jlokajaayy KaHa JIOKAJIAYY IMEC KAITAMTBHIPYY MacesiejJepu’’ €M aTairal
TOPTYHUY OanmTa »celayy MYHO3Jeryuryy TOPTYHUY TapTHUNTErH Kypama jKaHa
rUNepOO0TANIBIK TUNITETH TeHIEMETEP YIYH YeK apajiblK Macesesiep KapajiraH.

4.1-6enymynne AA :x=0, AB:y=h, BB :x=( ({,Lh>0) CBI3BIKTapbl >KaHa
AC:y=-x, BC:y=x-/(, Ty31epyHyH kecuramiepu (Mbiaaa C((/2;—(/2) —ty3nepayH

KECWINII YEKUTH) MeHeH d4ekrenareH D aiimarsiHma, D=D,uD,, D, =Dn(y>0),
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D,=Dn(y<0).

XXXX

Uy ~ gy, =0 (50)

Uy Uy =0, (49)

XXXX
TEeHJEMEJIEPH YIYH KaNTallThIPyy MaceIeCcu U3NUIICHTCH.
4.1.1-macene. D, aiimarbinia (49) TeHIEMEHHU xKaHa

u(,y) = (y), u(?,y) =o,(y), 0<y<h,

U (0,) = 25(¥), Uy (,Y) = u(¥), 0=y <h, (51)
u(x,h) =¢p(x), 0<x<¢,
YeK apajiblK MapTTapbliH, OMIOH0M 31e D, aitmareiaaa (50) TeHIeMeHH JKaHa
_ _ b4
u|AC =y (), UX|AC =y, (), uxx|AC =y;(Y), 5 <y=<0, (52)

YeK apalibIK mapTTapbid KaHaarraugsiprad U(X, y) e C(D)NC}(D)N[C**(D)u

UC*?(D,)u C*°(D,) LC*? (D,)] dynKumsICH TaBBLICHIH, MbIHA

o), a(y), v,(0, (=14 j=13) - TomonKy
0,(y) €C°0,N], (1=12), ¢,(y) €C?[0,M], (k=3,4),

P €CI0.0, () €CT-2, 01 () €T 0L WM eCT-2 01 (53)

?(0) =, (0), ¢i(0) =v,(0), »,(0) =v4(0), (0) =¢,(h), @,(h) =p(0).
KBUIMaKaTyyJIyK JKaHa MaKyJiallyy mapTTapblH KaHaaTTaHIbIpraH OepuirexH
byHKUMSIIAp.

4.1.1-macenleCHHUH KOIOJIYIIYHaH, HaThIiKa KaTapbl TOMOHKY KaJlrallThIpyy
[IapTTapbl KEJIHIT YbITaT:
u(x,+0) =u(x,-0) =7(x), u, (x,+0)=u, (x,-0) = u(x), 0<x</,
MbIHAA 7(X) JKaHa u(X) — a3bIpbIHYA OENTHUCU3 PYHKIUSIIAP.

4.1.1-macenecu TOMOHKY KapAaMybl Macesesiepre aKbIpauT:

4.1.2-macenie. D, aiimarbiaga (49) ternemenu, (51) yek apaliiblk MIapTTapbIH
J)KaHa u(x,+0)=7(x), 0<x</( IAPTHIH KaHaaTTaHJbIprad
u(x, y) eC*(D,) n[C"* (D) uC??(D,)] GyHKUHMSACH TAOGBUICHIH.

4.1.3-maceqie. D, aiimarbiaga (50) tennemenu, (52) dek apayblK IIapTTapbiH
JKaHa u(x,—0)=7(x), 0<x</ LIAPTBIH KaHaaTTaHAbIpraH
u(x,y) eC*(D,) [C4+0 (D,)uC?*?(D,)] GyHKLUICH TAOBIICHIH.

4.1.1-macenecuH yblrapyy 3KBBUBAJICHTTYY TYpAe D, aliMarbiHaa

u@,y) =@ (y), u(t,y) =,(y), 0<y=<h,
u(x,h) =¢p(x), 0<x<7, u(x,+0) =7(x), 0<x </,

(MbIHIA Z,(X,Y) — TOJIYK aHBIKTAJITaH (PYHKIIHS) YeK apajiblK MapTTapbl MCHCH
Uy, U, =Z4(X,Y)
TEeHJIEMECH YUYH [[UpuXxJIeHUH MaceeCUH Yblrapyyra KeJITHPHUJIET.
D, aiimarbinja 4.1.3-macenecuHH 4YeunMu
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U Y) = Wi+ O+ V) (1 (N =12 (0) =2 (x+ y +2(y 1) pra®clt +

+r(X+Yy)+F,(X+Yy)+F (X—y)+2y¥'(0) — 2xyd"(0),
KOPYHYIIYH]I® O0JIOT, MBIH/A
YY) =y () —91(0), o (¥) =92 (Y) —,(0), 7(0) =4,(0), 7'(0) =v,(0), 7"(0) =w5(0).
y=0 >KaJramTbIpyy CBI3BITBIHAA 7(X) *aHa w(X) (QYHKIUSIIAPBIH aHBIKTOO YYYH
TOMOHJIOTY KaThIIITapra 33 00100y3:
1) D, aiimarsiHaH: 7(0)=¢,(0), 7({)=¢,(0), 4YeK apajblK IIAPTTAPbl MCHEH
7"(X) + (X) = 2,(x, 0),
2) D, anMarbiHaH: 7"(X)—u(X)=9,(x,0), 0<x<(, MbIHAA & (X,Yy) — Oenrmayy
byHKIUS.
MpbiHgaH 7"(X) TH YbITapbIll TAIUTAN g(X) = % (2,(%,0) — % (x,0)), 0<x<¢ 33 00m00Y3.

AHIaH aphl, x(x) TA 1) DyHKTTarsl TeHJAEMeEre Kown 7(X) TH Ta0aObI3, OIIEHTUIT D,

aitmarbpiHgarel 4.1.1 macenecMHUH 4YeuyMMUH anaOwi3. Hatwiibkana, (53) mapTThiH
aTKapbUIbIIIBI MeHeH 4.1.1 Macene Oup MaaHWITYy YEUUMIE€ 33 KEHIUTHUH alla0bl3.

4.2-6enymne D={0<x<(, —h <y<h} aiimareinma

o? o’u  o%u
0 o - 54
(axayw\(xy) +B(x, y)ay+<:( y)j[az ayj 0, (x.y)eDy, (54)
o‘u
8x36y+du:0’ (x.y) € D;, (55)

TEHAEMEJIIEpU YYYH OJKajrairyy Macejlecu Kapaiar, MbIHOa D, =Dn(y>0),
D,=Dn(y<0), d —4bIHBITHI caH; A, B, C — OepuireH QyHKIUsIap.
4.2.1-macene. D, aiimarbinia (54) TeHIEMEHHU kKaHa

u(0,y) =@ (y), u(t,Y) =,(y), Uy (0,¥) = @5(y), 0<y <h,
u,, (1) = f,(x), u(x,h) = f,(x), 0<x<4,

YeK apasiblK [apTTapbIH, OLIOHI0M e D, aliMarbiHaa (55) TeHAeMEeHH KaHa
2

o°u
=y,(Y), v =y,(y), —h <y<0

x=0

u(0, y) =y, (y), %

YyeK apaliblK MapTTapbIH KaHAATTaHABIPraH
u(x,y) e C(D)nC*(D) n[C**(D,) uC**(D,) U WC*(D,)] byHyuHsICEl TAOBUICHIH, MbIHIA

oY), f.(X), w,(y) (=13 k=12) TOMOHKY XbUIMAKAilIyyIyK d>XaHA MaKyILaIIyy

x=0

apTTapbIH KaHAATTaHABIPTaH OepriireH QyHKITHsIIAP:
A(x,Y), B(x,y) eC™(D,), C(x,y) eC(D,), ¢(y) eC’[0,h], (i =12),
f.(x) eC*[0,0],¢,(y) eC'[0,h], f,(x) eC*[0,], w,(y) eC?[-h,,0], (56)
w,(y) € C’ [_hlio]’ ws(y) € ct [_hl’o];
?(0) =1(0), ¢ (h) = 1,(0), ¢(h) = £,(0), £.(0) =, (h), £(0)=g,(h),
f,(0) = @y (h), @i(h) = 1,(0), w,(0) = ¢/(0), v;(0) = ¥[(0).
4.2.1-macenecuHUH KOIOJIYITYHA bIJIalbIK, TOMOHKY O€NTHI060p1y
17
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kupruze6us: U(X,+0) =u(x,-0)=7(x), u,(x,+0)=u(x,—0)=x(x), 0<x</,
MBIHJIA 7(x) KaHa ,(x) — a3bIpbIHYA OeNTHCHU3 PYHKIIHIIAP.

4.2.1-macenecrH U3NI06 KOTopyAa KOJIOHYJIraH cxeMa 00roHYa KYpry3yJieT,
Oamkava aiiTkanga 7(x) >kaHa w(X) QYHKIUSUIAPBIHBIH OPTOCYHIArbl KaTBIIITHI

anaOb13. Byn KaTbluTapJplH HETHW3WHAE MACEIICHUH THEIIeNYy aWMaKTaparsl
YeuMM/IEPUH aHBIKTalObI3. by yuypna

7(X)+ [ Ho (%, —h; O)7(£)d& + 2u(x) =y (X) - D(x,—hy),
i (58)

7(x) = a(X) + je(x,t) (t)dt,

TEHJIEMEJIep CUCTEeMAachlH ajiaObi3, MbIHAA G(x,t) - I'punaun dyHKImsACH, A (1=0)-
Ooepunred caH; H,(x,—h;&), a(X) - KapaJblll XaTKaH Maceleneru OepuiireHaep

apKBUTYY TYIOHTYJYY4y TOJIYK aHBIKTAJITaH (QyHKITHIIAp.
(58) men u(x) ke kapata 7(X) TH YbITAPBIIT TAIIITAI

u(x) = [N(X,E)( E)dE+F(x), (59)

@penrodbMIyH HSKHHYU TYPAOTY HWHTErPaAbIK TEHJAEMECHH ayalbl3, MBbIH/IA
N(x,&), F(x) — OepuireHaep apKplUlyy TYIOHTYJIYy4y Oenruinyy QpyHKuusiiap.
Orepae
/- max IN(x,&) <1 (60)

0<X,E</
IapT atkapbuica, anaa (59) TeHaeme Kanrei3 ueqnumMre 33 00JIOoT.
w1(x) GyHkuusaceH (59) TEHACMEHUH YeUUMH KaTapbl aHbIKTar, aHbiH MaanucuH (58)

CHCTEMaHbIH SKHHYH TEHIAEMECUHE Kool 7(X) QYyHKIUACHIH aHBIKTAHOBI3.

4.2.1-teopema. Orepae (56), (57) xana (60) maprrapsl aTkapbiica, anaa 4.2.1
MacCeJICCHHUH YeYMMH JKAIIalT )KaHa Kajrbi3 00JIOT.

4.3-6e1ymae D={0<x</,—h,<y<h} (h,h,,/>0) TUK OypdTyryHJa

Upy TUyy =0, (X,3) € D, =D (y>0),

Uy + 85 (X, YUy +3, (X, Y)U,, +0 (X, Y)U,, +b, (X, Y)u,, +

+b; (X, y)u,, +¢, (X, Y)u, +C, (X, y)u, +d(x, y)u=0, (X,y) € D, =D (y<0),
TEHJEMEJICPHH,

u,y)=a(y), ult,y) =g, (y), 0<sy<h; u,(0,y) =@, (y), u.(ly)=

2, (y), 0<sy<h; u(xh)=g¢(x), 0<x<{,

u@,y) =1 (y), u(0,y) =w,(y), -h, <y<0, u(x,—h,)=e(x), 0<x<(
YEeK apajiblK ApTTAPbIH KaHa

a‘i’bj’ci’d € C(EZ)’ alxxy’ anyy’blxx’bey'bByy’Clx'CZy € C(Ez)’ V/l(y) € C2 [_hZ’O]’
oY) eC’[0N], (1=12), ¢;(y) eC*[O,h] (j=3,4), ps(X), ¢(x) eC°[0,(],
w,(y) e C’ [—hz,O], ?,(0) =y,(0), w,(=h,) = 9(0), ¢'(0) =y, (=),
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a1 () =05(0), 95(0) = 9, (n,), ¢/(0) =,(0), 2(0) = ,(0), 7'(0) =, (0),

v(0) = ¢{(0) =p4(0), v(0) =}(0), 7"(0) = 9,(0), v'(0) = #}(0).
HIAPTTAPBIH KaHAATTAHABIPYYUY U(X,y) € C(D)NC*(D)N[C*?(D,)uC**(D,)uC**(D,)]
(GbyHKIUACHIH Ta0yy Tajamn KeuibiHTaH 4.3.1-Macejiecu KapajiraH.

(61)

I/IHTCFpaJII[I)IK TCHACMCIICD MCTOAY MCHCH 4.3.1-MaceneCMHUH YCUMITHIIN
q)pe,HFOJIBM,HYH TOMOHKY HHTCIpaJIIblIK  TCHACMCCHUHHUH  YCUHMUH Ta6yyra
KCITUPHUJIICT.

H(E)+ [K(XE)u(£)dE =dy(x),

meiHga K(x,&) sapocy xana @,(x) dyHKuusace 6enrunyy, Oya TeHaeme
- max |[K(x, &) <1 (62)

0<x,&<(

MMAPThI aTKapbUIraHJdad KaJII'bI3 YCUHUMI'C 33 00J10T.

4.3.1-teopema. Drepnae (61) xana (62) maprrapsl aTkapbuica, anga 4.3.1-
MacCeJICCHHUH YeYMMH JKAIIalT jKaHa Kajrbi3 00JIOT.

KOPYTYHAY

JluccepTalsuibIK ~ WINTE  TYpakTyy  JKaHa  ©3repyJlMeNyy  KEeHXKe
KO PUITMEHTTYY TOPTYHUY TApPTUIITETH KypaMa j>aHa THIEPOOJIATBIK THIITETH
TeHAEeMeIep YUYH KaITalIThIpyy MaceleepHHUH ONp MaaHWITYY Y€IUMTe 33 OOTyITy
JaJWJIICH N JKaHa (OpMYIIMPOBKATAH/IBI.

W3ungeeHyH >KypyLIIYHIe KapairaH MacelelepauH KOPPEKTYYIAYTY YIYH
TEHJIEMEHUH TapTUOM TOpTKe Oapabap OOJNTOH yuypja KaJUMKW KU KaITalIThIPYy
IApTTAPBIHBIH OpJIyHA Y4 JKalTallIThIpyy IIapTTapbl Tajan KbUIbIHAAPHI KaHa
KANTAIITBIPYY IMAPTTapbl XapaKTEPUCTHKAIBIK SMEC ChI3BIKTa OCpUIIUIIM KepeK
OKEHJIUTU aHBIKTANbI. JKalramTelpyy ChI3BITBIHIA JIOKAIAYY SMEC HHTETPaIbIK
mapTTap, OMIOHION d3Jie Y3TYATYKTYY JKalTallThIpyy MIapTTapbl OCpUITeH alpbiM
yaypJiap Ja KapaJibl.

Byn uiite xanramTeipyy Macemnenepy YeK apaiblk MapTTap Kapajbll >KaTKaH
allMaKTBIH MHUPHU CBHI3BIKTYY OOJIYKTOPYHAO Ke alMakThIH OYTKYJ HYeK apachlHIa
OepunreH yuypja kapanjael. Macenenu ueuyyzae [ punant, Pumanibia yHKIusIapsl,
MHTETPAIIBIK TEHAEMeNepre jkaHa allaplblH CUCTeMallapblHA KEJNTHUPYY, KBICHII
YareUITyy IPUHIMOM JKaHa yJaanall )KaKblHAAMITEIPYY METOII0PY KOJIIOHYIIY.

TepTyH4y TapTUIITETH KypaMa ’KaHa TUIepOOIaIbIK TUIITETH TeHAeMeNep YIYH
KQITAIITBIPYY MaceleNepuH W3WIAOOJ6H AallbIHTaH JKBIABIHTBHIKTAD JKOTOPKY
TaPTUNTETH KEKeUe TYYHAYJIYYy TeHIEMeNep YIYH YeK apalibIk Macesesep TEOPUIChHIH
OPKYHIIOTYY YUYH, OIIIOHJION 3Jie OUpP TEKTYY dMec, O0IyKde Oup TEKTYY deipenepiao
Oonmym eTyy4dy KyOyaymtapasl >kKaHa TMPOIECCTEPd, TOMNTOJTOH (akTopiaopay
MOJIEJ 16616 KOJAOHYIIYIY MYMKYH.
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bexmamaroB 3amupOexk MosigomoBu4THH “TOpTyHYy TApTHNITErH Kypama
’KaHa TUNEepPO0JIAJIBIK TEHAEeMeJIep YUYH KAJITralIThIPYy MaceJiejiepu’” aereH
temana 01.01.02 — ntudpPpepeHUAIBIK TeHAEeMeJep, IMHAMHKAJBIK CHCTEMAaJIap
’KaAHA ONTUMAJIBIK 0AalIKapyy aguCTUIH 00I0HYA (PU3UKA-MATEMATHKA
WIMMACPUHUH KAHAUAATHI OKYMYIITYYJIYK 1aPasKachbIH U3ACHUII AJIyy YYYH
JKa3bLITaH IUCCePTANUSICHIHBIH

PE3IOMECH

YPYHTTYY €O316p: YEK apayiblKk MAceJie, YeK apajiblK MApPTTap, KaAralThIpyy
Macesenepy, KypaMma jkaHa TUIepOoNalblK TeHaeMenep, | punauH xana PuMaHsH
(GYHKIMSUTAPBI, HHTETPAJIIBIK TCHIEME, YSYHMIHH JKaJIThI3ABITI, YSIUMIMH JKalllalibl.

N3nia100HYH 00beKTHCH: TOPTYHUY TAPTUITETH KypaMa >KaHa TunepOoIaibiK
TEHAEMEJIEp YUYH YEK apaJIbIK KaHA KAITALITBIPYY MaceelepH.

N3uaneenyH npeaMeTn: TOPTYHUY TapTUIITETH KypaMma >KaHa THIEpOOIaibIK
TEHAEMEJIEp YUYH YEK apajiblK KaHa )KAJITallIThIPyy MaceJIeJIepUHUH KOPPEKTTYYIIYTY.

N3uaneenyH MakcaTbl: Kypama »aHa THIEpOONIANIbIK TeHJIEMENIep YUYH YeK
apaJIbIK YKaHa KaJITalThIPyy MaceleIepUHUH OUp MaaHUIIYY YeUUMre 33 OOTyITyHYH
KETKWJIUKTYY LIapTTapbIH aHBIKTOO.

N3unanee Meroaaopy: MareMaTHKaiIbiK (PU3UKAHBIH TEHJEMEJIepU, apalialll
TUNTETH TeHAeMeNep, QYHKIIMOHAIABIK aHAJIU3 JKaHa CBI3BIKTYY AMEC MHTErpaIbIK
TEHJIEMEJIep TeOPUSIapbIHBIH METOII0PY, | pUHIIUH )KaHa PumaHabH (QyHKIMSIAPHI
KOJIZTOHYJIAT.

N3un100HYH HIMMUI )KAHBLIBITBI }KAHA TEOPUSJIBIK MAAHUJYYJIYTY:

® TOPTYHUY TAPTUNTETHU KypaMma KaHa TUNEpOOalblK TUITETH TEHIEMENIep
YYYH KOPPEKTTYY KOIOJITaH YeK apasiblK KaHa )KaJITalIThIpyy Macesiesepu OastHialras;

® TOPTYHUY TAPTUNTETH Kypama >KaHa TUMEpPOOJIaIblK TUIITETH TEHIEMETEep
YUYYH Y€K apaJbIK  MaceleJIepJIMH  YEUYMMICPUHUH  JKAllalllBIHBIH  JKaHa
KaJTBI3ABITBIHBIH JKETKUJIMKTYY IapTTapbl TAObUITaH;

® TOPTYHUY TAPTUNTETU KypaMa *aHa THUNEpPOOJIabIK TUITErH TEHAEMENEp
YUYH Y€K apayiblKk Maceseaepanud OUp MaaHWIyy YSUIUIIN JaTuIiCHT €H;

® TOPTYHUY TapTUIITETH TUNEPOOIAIBIK TeHAEMENep YuyH PuMan QyHKIUACH
TYpry3yJiraH *aHa aHbIH KaCUETTEPU U3UIIICHTEH.

AJIBIHTaH TEOPHUSIIBIK JKBIMBIHTBIKTApD apajialll TUITErd TeHAEMelep >KaHa
TOPTYHUY TapTUIITETH JKEKEYe TYYHAYJIYY TEHIEMEIEP YUYYH IKaJIralThIpyy
Macesenep TEOPUSICHIHIATHI KaHbI KBIMBIHTHIKTAP OOTYIT ACENTENET.

N3un100HYH NMPAKTHUKAJIBIK MAaaHWJIYYJYry. Macenepay 4edyyHYH HIITEN
YBITBUITAH ~ QJITOPUTMHU  SKaJTAlITBIPYy  Macejejlepd MEHEH  OailiaHblllKaH
MPaKTUKAJIBIK MaceJenepn Yeuyy1e KOJII0HCO OO0JIOT.
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PE3IOME

aucceprannu bekmamaroBa 3amupoOexa MosigomoBuya Ha TeMy: “3agaun
CONPSIZKeHUs 1JIs1 YPABHEHHI1 COCTABHOI0 M THIEP00JIHY€eCKOr0 THIIOB
YeTBEPTOro MOPsiAKa” HA COMCKAHNE YYEHOH CTeNeHH KaHAnuaaTa (pu3nKo-
MaTeMaTHyeckux Hayk nmo cnemuaibHocTu 01.01.02 — nuddepennuanbubie
YPaBHEHUsl, JUHAMHYECKHEe CUCTEMbI M ONITUMAJIbHOE YIIPABJIEHHE

KiroueBble ci10Ba: KpaeBble 3a/1a4i, TPAHUYHBIE YCIOBUS, 3aa4M COTIPSKECHUS,
COCTaBHbIE U ruUNepOoONMYecKue ypaBHeHUs, ¢yHkiuu ['puHa u Pumana,
HMHTETPAJIbHOE YPaBHEHNE, €ANHCTBEHHOCTh PELIECHNUS, CYLIECTBOBAHUE PELICHUS.

OO0beKT nccieq0BaHusI: KPAeBbIE 33/1a41 U 3a/1a4U CONPSKEHUS I YPAaBHEHHM
COCTABHOT'O M TUIIEPOOIMYECKOT0 THUIIOB YETBEPTOr0 MOPSIKA.

IIpeamer mcciie0BaHUsA: KOPPEKTHOCTD 3aJa4d COIPSDKEHUM Ul YPaBHEHUI
COCTaBHOT'O U TUNEPOOINYECKOTO TUIIOB UETBEPTOIO MOPSIKA.

Iear uccieqoBaHMsA: YCTAHOBJICHUE JOCTATOYHBIX YCJIOBUH OJHO3HAYHOU
pa3pelMOCTH 33/1a4U CONPSKEHUM 1711 ypaBHEHUH COCTaBHOTO U TUIIEPOOINYECKOTO
TUIIOB YETBEPTOr'0 NOPSIKA.

Mertoabl MCCI€I0BAHMA: MCIOIB3YIOTCS METOIAbl TEOPUHM  YPaBHEHUH
MaTeMaTHYeCKON (PU3UKHU, ypaBHEHUH CMEIIAHHOTO THMA, (YHKIIMOHATIBHOIO aHAJIN3a
Y TEOPUHU HEJIMHEHHBIX UHTErPaJbHBIX ypaBHEHUH, PyHKIMU ['puHa u Pumana.

Hay4Hasi HOBU3HA M TeopeTHYeCKasi 3HAYMMOCTb MCCJIeJOBAHUS:

e CchOpMyIMpPOBAHBl KOPPEKTHBIE IMOCTAHOBKM KPAEBbIX 3aJad W 3aJaud
CONPSDKEHUN ISl YpPaBHEHUH COCTABHOTO M TMIEPOOIMYECKOTO0 THIOB YETBEPTOIO
MOPSJIKA;

® HaWJIEHbl JOCTAaTOYHBIE YCIIOBHUS CYLIECTBOBAaHUSA M E€IWHCTBEHHOCTHU
pelIeHni KpaeBbIX 3aJay JJIs ypaBHEHUH COCTAaBHOIO U T'MIEPOOIMYECKOTO THUIIOB
YETBEPTOIO MOPAIKA,

® JJOKa3aHbl OJHO3HAYHOW Pa3pelIMMOCTH KPAEBBIX 3a4ad Uil YpaBHEHUU
COCTABHOT'O M TUIEPOOINYECKOTO TUIIOB YETBEPTOTO MOPAJIKA;

e oCTpoeHbl (PyHKIMM PuMaHa 11 ypaBHEHMI THNEpOOJMYECKOIrO THUIIA
YETBEPTOrO MOPAAKA U U3YUEHBI €TI0 CBOKCTBA.

[lony4yeHHBIE TEOPETUUYECKUE PE3YJIbTAThl SBIAIOTCA HOBBIMM B TEOPUH
YPAaBHEHHM CMEIIAHHOTO TUINA M 33Ja4d CONPSDKEHUM ISl YPABHEHHU B YaCTHBIX
IIPOU3BOIHBIX YETBEPTOTO MOPSIAKA.

IIpakTUyeckass 3HAYMMOCTH MOJYYEHHBIX pe3yJabTaToB. Pa3zpaboTaHHBII
QITOPUTM MOCTPOCHMS PELIECHUS MOTYT OBITh MCIOJIb30BaHbl B MPWJIOKEHUSAX TPU
pPELIEHNH NMPAKTUYECKHX 3aa4, CBA3aHHBIX C 3aa4aMU CONPSIKEHUS.
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SUMMARY

dissertation ""Conjugation problems for equations of composite and
hyperbolic types of the fourth order’* of Bekmamatov Zamirbek Moldoshovich
is submitted for the scientific degree of candidate of physical-mathematical
sciences by the specialty 01.01.02 — differential equations, dynamical systems
and optimal control

Key words: boundary value problems, boundary conditions, conjugation
problems, composite and hyperbolic equations, Green and Riemann functions, integral
equation, uniqueness of a solution, existence of a solution.

Object of research: boundary value problems and conjugation problems for
equations of composite and hyperbolic types of the fourth order.

Subject of research: correctness of the conjugation problem for fourth-order
equations of composite and hyperbolic types.

Purpose of the study: to establish sufficient conditions for the unique solvability
of the conjugation problem for equations of composite and hyperbolic types of the
fourth order.

Research methods: the research used the methods of the theory of equations of
mathematical physics, equations of mixed type, functional analysis and the theory of
nonlinear integral equations, Green's and Riemann's functions.

Scientific novelty and theoretical significance of the research:

» formulated correct statements of boundary value problems and conjugation
problems for equations of composite and hyperbolic types of the fourth order;

« sufficient conditions for the existence and uniqueness of solutions of boundary
value problems for equations of composite and hyperbolic types of the fourth order are
found;

* unique solvability of boundary value problems for equations of composite and
hyperbolic types of the fourth order was established,

* the Riemann functions are constructed for the fourth order hyperbolic equation.

The obtained theoretical results are new in the theory of mixed-type equations and
the conjugation problem for fourth-order partial differential equations.

The practical significance of the study. The developed algorithm for constructing
a solution can be used in applications for solving practical problems related to
conjugation problems.
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