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TeMaHbIH aKTYaJIyyJayry. ODKUHYM, YYYHUY KaHAa TOPTYHUY TapTUITETH >KEeKede
TYYHAYJAYy TEHIEMENEpP YYYH JIOKAIJbIK >KaHA JIOKAIABIK 3MEC MACEJENIEPAUH TEOPUSCHI
HBIMJIYYJIYKTYH OTKOPYMIYYJIYK MaceelIepuHAETH, apajalll 4Yeupenepaery XKbUIyyJayK
anMainyy, Kypamayy 4dyOanrsuiapiarbl  (JIMHUAJApIArbl) AJIEKTPAUK —TepMeNnyYIepAyH
TapKalIyyCyHAArbl, TYTYKTOIY WJICHIKIIK-CEPIUITUYTYY KaHa WICIIKIIK-CYIOKTYKTap IbIH
OupresenKeH-aXbpIpairal arbIMIapbIHBIH JKapasHIapblH KaHa OMp TEKTYY dMec 4erpesepe
0OJyT ©TYYYY JAarsl Oamika kapasHiaapIsl MAaTeMAaTUKAIBIK MOJCIICIITUPYYA® OapraH cailbiH
KUTEPAYY NMaliJalaHbUIbII KEJIET.

Konponynymrapaa J0KalIplK MIapTTapblH OpAYyHA, HHTETPAIABIK MYUeJIopay KapmMarl
Typras JIOKaJIbIK 3MeC IIapTTap ajlblHIaH yuypJap Ke3aeueT. Mucaibl, HHTerpajblK apTTap,
KapaJIblll )KaTKaH Y6MpeHYH (DHU3HUKAJIBIK MYHO3/I6MOJIOPYHYH aliMarel TY3JOH-TY3 YCHOOJIOPro
MYMKYHAYK  OepOereH, OHpOK TPOIECCTHH MYHO3Y JKOHYHA® KaHmaWaslp  Oup
OpPTOUOJIOIITYPYJITaH KOPYHYLITO KOIIymMYa HHGOpMauusiaapasl axyyra MYMKYH OOJITOH
yuypiap/ia naiiagaHsliar.

Kputyynyk OTKOpPYMAYYIYK TEHIEMECH YYYH HHTETPAIIbIK MIapTTapra 33 OOIroH
4YeKTHK Macenenep anradkbl sxony JDx.P.Kanonayn (J.R.Canon) smreruupe W3MiIICHTEH.
Kanmel mapaGonanbplk TeHAEME YYYH HHTETPAJbIK IIapTTapra 33 OOJroH ap TYpayy
anmnbutanran 4yektuk Macenenep JI.M. KampiHunaua smrektepunae kapanrad. Kulimnku
smrektepauH apacbiHaH H.M. Wonkungun, 3.A.HaxymeBanbin, A.M. Koxanosayn, JI.C.
[Tynbkunanbid, O.1O. JlanuikuHaHBIH jkaHa Oallika KapaTMaHAapIbIH IMICKTEPUH OeNruien
KeTeOu3, aJl HMreKTep/ie SKMHYM TApPTUITETH MapadosablK KaHa THIepOOIabK TeHIEMeNep
Y4YH HMHTETpajIbIK [IapTTapra 33 O0JroH Macenenep U3MiIeHTeH.

YuyH4Yy TapTUOTETH MCeBIONapadoIaiblK TEHAEMENep YIYH YEKTHK Macesesep
Pumanbia Gyukimscer konnonyy medex [I. Konronayn (D. Colton), M.X. llIxanykoBnyH,
B.M. Keramonyn, E.A. VYrkunansiH, B.A. BopaxoBanbin, H.C. IlonoBayH,
H.H. EspoxkumoBanbiH, H.B. beitninnanbi, K.I'. KoxoOexoBayH xaHa OamikanapibiH
AMI'€KTEPUHE U3UIIJICHTEH.

Apanam TUOTErH TEHIEMEIEepANH TeOPHUSICHIHAArBl XKaHbl OesymMaepAyH Oupu Ooiym,
apajaml TUIITETH TeHJEMeNep YYYH YeKTHK Mmacesenep THOWH e3repTyydy SKH CBI3BIKKA 393
0oJITOH yuypJia M3WiAeHreH O0enyk acenrteneT. byn temartuka Gotonua M.M. 3aiinynabumios,
B.®. BoakogaBoB, M.M. CwmupnoB, K.b. CabutoB, M.C. Canaxutnunos, A.K. YpuHOB,
b. cnomos, A. CormyeB kaHa Oalrka aBTOpJIOp IIYTyJIIaHbIIIKaH.

bupok, uHTErpanibplk MyudeslopAy KapMaraH JIOKaJABIK 3MeC IapThl 0ap YEeKTHK
Macesiesnep, OUIOHJ0M 3Jie YUYHUY TapTUNTETH TEHJEMeNep YUYH THUITUH ©3TepYLIYHYH JKU
MYHO3/16MOJIYK ChI3bITbIHA 33 OOJITOH JKaJITalIThIPYy Macelnenepy a3 u3niieHred. byi smrexre
Y4YHUY TapTUNTErH NapadojasibIK jKaHa TUIepOOJaNbIK TEHIEMeNep YUYH JIOKaJAbIK YUYYH
JIOKaJJIbIK SMEC YeK apajblk Macelesep, JKalralThlpyy Macesenepu, THOMH e3repTyydy Oup
’KaHa SKHM CBI3bIKKAa 33 OOJrOH HMHTErpalJblK IIApTTap MEHEH M3WIACHIeH, YIIYHYH O3y
HOMIeKTHH aKTYyaJyyJlyTr'yH IIapTTauT.

JduccepTanusi TeMachblHbIH MaMJIeKeTTHK IPOrpaMMaJiap MeHeH 0ail1aHbIIIbI.

Omrexk Om MaMmJIeKeTTHMK YHHUBEPCUTETHMHHH (yHIAMEHTANJbIK aHa KOJJJOHMO
U3WJI166J16p UHCTUTYTYHYH «[ Mapoa’poIuHaMUKaHbIH , XUMUSIIBIK KHHETHUKAHBIH, )KbUTYYITYK-
Macca ajaMalyy jkaHa >KapaTbUIbIIITHIH 0alTka KyOyTyITapblHBIH MaTeMaTHKAIBIK MOACIICPUH
w3nngee» (maM. karoo Ne 0005721, 20.04.2012) TtemacbiHIarsl J0JA000pPYHYH UETHHIE
aTKapbUI/IbL.

M311166HYH MaKCATHI KaHA MUJJIETTEPH.

1. YuyHuy TapTUOTErH Napaboiajblk )KaHa THIepOoIaIblK TeHIEMeNep YUYH JIOKaJIIbIK
YEKTUK MaceJsleJepuH YeUUMIEPUHHH KalllalllblH jKaHa KaJITbI3/IbITbIH 1aJIHII106;

2. Y4yH4y TapTUNTETH NapaboialiblK jkaHa rurepOoIaiblK TeHIeMeNnep YUyH UHTerpai-
JIBIK MY4eJIepay KapMaraH JOKaJJIbIK SMeC MapThl 0ap YEeKTHK MacelleNepAnH YeUUMIepUHUH
JKAIIIAITbIH KaHa KaJITBI3IBITBIH TaTHI00;

3. Tubun e3repTyydy Oup CBI3BIKKA 33 OOJTOH YUYHUY TApTUNTErH apajaml rnapadoia-
runepOoyanblKk TeHAEMEeJIep YUYYH JIOKAJIJbIK JKaHa JIOKAIJIbIK 3MEC MaceJeliepaAuH Oup
MaaHWIYY YSUMIUIINH JaIHI1ee;

4. TubuH ©3repTYyuy KU ChI3bIKKa 33 OOJITOH Y4yHUY TApTUNTErH apajaml rnapadoia-
rUIepOoIabIK TEHIEMeNep YUYH YeKTHK MaceesIepiuH Oup MaaHWITYY YSUUMIEPUH JaIINIII00.




HU3nagee Meroay. TenaemenepanH 4YEUYHMICPUHUH KOPCOTYJIYLIYH Typrysyyaa
TEHJEMEHUH TapTUOMH TOMOHAOTYY, JKaJraliThIpyy Macejeliepd JKaHa HWHTErPaIbIK
TEHJIEMEJEp YCYIJapbl NaifalaHbUAbl. YeunMmaepAuH JKalllalllblH >KaHA JKaJrbI3JbIIbIH
JANWIee YU4YH YeKTHK Macenenepau PpearonbsMm ke Bombreppa THOMHAETH MHTETPAIIBIK
TEHJEMENEPIUH YEUMIUIINHE PEAYKIUAIO00 METOMY, OLIOHIOM 3J1€ KBbICHII YarbUIAbIPYY
NPUHIMON jKaHa yaaall )KaKbIHAATHIPYY METOLY KOJIOHYJIIY.

AJIBIHTAH _KbIMBIHTBIKTAPABIH _WJIMMHI __ KAHBIYBLLABITBI. Herusru wimmmii
JKBIMBIHTBIKTAP:

1. YuyHuy Taptunteru mapabosiaiblK *KaHa TUIEPOONablK TEHAEMENIep YUYH HUHTErpajibIK
MY4eJeply KapMmaraH JIOKaJABIK SMEC MApThl 0ap YEKTHK MaceelepArH YeUUMICPUHUH
JKaIlalIbIHBIH JKaHa >KaJTbI3IbITIHBIH JKETUIITYY LIapTTaphbl TaObUITaH,

2. Dcenyy sMec MYHO316MeIopre 33 O0JITOH YUYHUY TAPTHIITETH TUIEPOOIAIBIK TEHIEMeIep
YUYH YEKTHUK MacesesIepAuH YeUNMIEPUHUH KOPCOTYIYIIY AJIbIHTAH;

3. Tubun e3repTyydy OHp MYHO3IOMOIYK CBI3BIKKA 33 OOJrOH YYYHUY TapTHITErH
napaloJanblK jkaHa TUIepOosialblK TEHAEMENEep YUYYH JIOKAJAbIK >KaHa JIOKAIJBIK 3Mec
YKAJITAIITBIPYy MacesIeJIepUHUH YeUMMIEPUHHUH Kalllalllbl XKaHa KaJTbI3/IbIIbl TEOpEMaapbl
JATWIICH]N;

4. TuOWH ©3repTYY4y KU MYHO3IOMOJYK CHI3bIKKA 33 OOJTOH YUYHUY TapTHUITErH apaliall
napaloaiblK - TUNepOoNaiblK TEHAEMENep YUYYH YEKTUK MacelelepIuH YeUHMJICPUHHUH
JKalllallbl KaHa KalrbI3AbIIbl TEOpEMaIapbl TYPry3yiay.

AJIBIHTaH KbIHBIHTBIKTADP/AbIH HA3APUATTHIK 7KAHA NPAKTHKAJIBIK MAaHUWJIYYJIYIY.
JuccepranusiHBIH ~ YIYHYY TapTHITETH apaiaml  1mapaOolayibIK-TUIEpOOTaNblK  TUITETH
Maceliesep Y4yH JIOKaIIbIK ’KaHa JJOKAJIIBIK AMEC MaceselepIyd U3ni1e6 MeHEeH OaiilaHbIIIKaH
JKBIMBIHTBIKTAPBl AKUHYM, YYYHUY, TOPTYHUY >KaHa aHJIaH >KOTOPKY TapTHUIITETH >KEKeue
TYyHIyJapJarsl TEHAEMENEep Y4YyH YEKTHUK MacelelepIuH TEOPHUSChIH OHYKTYPYY YUYH,
OLIOH/ON 3J€ JKBbUIBIIIKAH YeWpenery KbUIyyJIyK aJMailyy KyOyJnylITapblH >KaHa
MPOLIECCTEPUH, TYTYKTOIY WIICIIK3IK-CEPIUITHUTYY JKaHA WIIEHIKIIK CYIOKTYKTap/AblH
OupreyenKeH-aKpIpaThllIraH  arbIMAApPbIH  MOJENICHITUPYYA®, JKaHa Oamika  4yKyl
aliplpmananyy4dy (U3MKalbIK KacHeTTepre 53 OONTrOH 5KH KaTMapiyy ueipenepnae Oomym
eTYYUyY NpolieccTep/ie naiiaananplia anar.

Koprooro aJbIHbIN YbITBLIYYVYY HETH3IH 2KATIaIap:

e YuyHUYy TapTUITErH MapadoialblK >KaHa THMIepOOiIalibIK TEHIEMeNep YUYYH MHTErpalblK
MYyueJieply KapMaraH JIOKaJJIbIK dMeC MIapThl O0ap YEKTUK MacelelepAuH YeUHMICPUHUH
JKalIallbIHbIH 5KaHA JKaJTbI3IbITbIHBIH )KETUILTYY [APTTAPBIHBIH TYPry3yiyuy;

e Dcenyy Mec MYHO3/1eMeJepre 33 O0JIrOH YUYHUY TapTUITETH TUIIEPOOIaIbIK TeHIEMENep
Y4YH YEKTHUK MaceJelIepArH YeUUMIEPUHUH KOPCOTYIYILIYH alyy;

e Tubun e3repryydyy OHMp MYyHO3I6MOIYK CBI3BIKKA 33 OONTOH Y4YYyHUYy TapTUOTETH
napaloJaiblK jkKaHa TUIepOosiablK TEHAEMENIEep YUYYH JIOKAJABIK >KaHa JIOKAJIJbIK 3Mec
KANTAIITBIPYy ~ MaceleJepuHUH  YCUMMACPUHHMH  OJKalllallbl  KaHa  KaJTBI3JIBITHI
TeopeMaJIapbIH JATUIACHUIIIHN;

e Tubun e3repTyyuy KM MYHO3/16MOJYK ChI3bIKKa 33 OOJTOH YYyHUy TapTUIITErH apajiail
napabona-runepOonagblk  TEHAEMENep YYYH UEKTHK MaceleNepAnH YeUHMJICPUHUH
KaIIaIibl )KaHa JKaJTbI3IbITHl TEOPEMaJIAPBIHBIH JaJTHIIICHUTITH.

Nmrun anpobanusicbl. V3unieeHyH XKBIUBIHTHIKTAphl WIMMHNA KOH(GEpEeHIUsIap/a,
KadeqpaHbIH KeHEIIMeNIeprHae OastHabII )KaHa TaJKyyJaHbIl TypraH, OLIOHY MEHEH Karap:
«DyHIAMEHTAIIBIK JKaHa KOJJOHMO Matemaruka» (bumkek m., 2010 -x.) wmekren
CEeMUHApBIHBIH HWIHUHAC, «MaTemMaTukanarbl acCHMIITOTUKAIBIK, TOIMOJOTHSIBIK JKaHa
KoMIeloTepauk ycyianap» I Om apanbik xongpepennumsceiana (blccrik-Ken, «Kamreik» 3¢
anyy xaiel, 2010 - xk.); «The Turkic World Mathematical Society (TWMS) will hold its 4th
Congress» D apansik Konrpeccunne (AsepOaiimkan, baky mr. 2011-k.); akagemuk Mimanasnues
Mypzabex HWMmanammeBuutuH 80 KpUILABIK IOOWiICHHHE apHanraH «MareMaTukagarsl
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ACHUMNTOTUKAJIBIK, TOMOJOTHSIJIBIK »KaHa KOMIBIOTEpAUK ycynaap» IV Dn apanblk uauMuiil
koH(pepeHmmsceiaaa (bumkexk 1., 2011-x.); «V Congress of the Turkic World Mathematicians»
On apansik Konrpeccunne (blcesik-Ken, ABpopa, 2014-k.); «MoJ0eKb, HayKa, TEXHOIOTHH:
HOBBIC MJIEM U TMEPCHEKTUBBD CTYACHTTEPIUH KaHa JKalll OKyMYIITyyJaapAbiH | D1 apanmsik
wimmMuii kKoHpepernusceiaaa (P®, Tomck m., TMAKY, 2014-x.); blccrik-Kenge etkepyirex
O apansik popymua (bosrepu c., 2015-x.) GastHIANbII, TAIKYYJIaHTaH.

Omono# e aiipeiM Oup xarmaitnap «XKekede TyyHaymnapaarsl TeHaemenep» (O .,
OmMY, 2010-2016-xxk.) ceMuHapbIHAA, KETEKUYUCH — ¢.-M.H.J., npodeccop A. Comyes;
KOXnop apanbik «/IuddepeHnuanaplk TeHASMEICPANH aKTyalayy Maceleaepu» HWINMUAN
CEMUHAPBIH/IA, KETEKIUCH — .-M.1. 1., mpodeccop K. AnpivkynoB (Our mr., OmMY, 2010-2016-
XKK.); mudepeHInanIbIK TeHaeMenep 00roHYa CeMUHAPIa, )KETEKIHCH — (.-M. 1. 1., Tpodeccop
K.C. AnpibaeB (Kanan-Abax m1, dKAMY. 2010-2016-xk.) TanKyyaaHraH.

AduccepranusiiblH _TeMachl 00KWHYA nyOJukanmsiap. JlucceprauusHblH TeMachl
Ooronya 7 makana: [1] - [8], yu Te3uc: [9] - [11] xapbisiianraH.

ABTOpPIYH OMprejienikeH IMreKTepaeru sxeke caabiMbl. buprenemken [1] - [3], [10,
11] sMrekrepuHe MaceJeHUH KOIOIYIY WJIMMUM JKETEKUYUTe TaaHABIK, ajl SMU YE€UUMICPIANH
JKaIllallbl KaHa >KaITbI3ABITBl TEOPEMalapblHbIH JATHIICHHUIIN, HETU3TH >KbIMBIHTHIKTAPIbI
ajyy — aBTOpro TaaHJbIK.

JduccepTallusiHbIH CTPYKTYPACHI, KOJOMY KaHA KbICKaya Ma3MyyHYy: Jluccepranus
kupumyyaeH, 10 OemymmeH Typran TepT OanraH, 72 aramblliTaH TypraH anadbusrrap
TU3METHHEH JKaHa KOPYTYHIyAaH TypaT. benymaepayH HOMEpIeHUITN- KU OPYHAYY: OUpuHYH
caHapuIl OanTeIH HOMEPHYH, aJ1 3MH SKUHYHCH — 06ITyMIyH HOMEPHH KopcoToT. Teopemanap i,
dbopmynanapIbiH, MUCAIIAPIbIH HOMEPJICHUIIN — Y4 OPYHAYY: OMpUHYM caHapul OanThbIH
HOMEPUH, SKUHYUCH — 0OJIYMIYH HOMEPHUH, YUYHUYCY — aHBIH 0OJyMAOry UPETTUK HOMEPUH
kepceToT. TekcTTuH kesnemy 102 GeT.

VYuypnan mnaljanaHelll, WIAMUNA OJKETEKUYUM, (U3MKa-MaTeMaTHKa WINMJIEPUHUH
nokTopy, mpodeccop A. ComyeBre macenenepau Koron OepreHaurd, 0aanyy kaHa maiaanyy
KEHEIITEePH, TaKail KOHYJ OypYIT ’KaHa UINTHH KBIMBIHTHIKTAPIbI TAJKYYJIAIl OCpPHUIT TYpPTaH IbIThl
YYYH TepeH bIpaa3blybLIBITBIM/IbI )KaHa YbIH TUIUMJIEH YPMATTOOMIY OUIANpEM.

NTuH KbICKa4a Ma3MYyyHY.

1-6anTa nuccepTalUANIBIK HIITHH TEMAachl OOIOHYA KAIbI DMIEKTePAUH OasHIaMachl
opyH ayirad. 1.1 66JayMyH1e JHUCCEePTANUSIIBIK UIITHH TEMAChIHA )KaKbIH OOJITOH SMIeKTepIuH
OassHmamMacel OpyH anrad. 1.2 0GeJaymMyHAe VIIyl JuccepTanusia alblHTaH HETU3Tu
JKBIMBIHTBHIKTAP/IGIH OastHIaMachl KeITUPHIITEH.

OkuHUM Oanrta jKekede TYyHAYINyy YYYHUYY TapTUOTETd TEHAEME YUYYH, KadaH
MYHO3/1eMeJIep TeHJIEMECH 3CENYY Ja, ICENIYY dMEeC Ja YbIHBITBl MYHO3/16eMeJepre 33 00JroH
yuypJia HHTETpaJbIK MapTTapAbl KapMall TypraH JOKaJIJIbIK IMeC Macenenep KapairaH.

2.1 6eaymynae D ={(x,y):0<x< x(y), 0<y <h} aiimarsiaza (1-cyper)

Uy, = YU, +a(X, y)u, +b(X, y)u, +c(x, y)u =0, (1)
TeHJEeMeCHu YYYH, MbIHAA a(X,y),b(x,y),c(X,y), x(y) - TOMOHKY
[IapTTap/Ibl:

x()=x%x,>0,x(0)=¢>0,p>0, )

Vy e[0,h]:x, < x(y) <4, 2'(y) <0
KaHaaTaHABIpTaH OepwireH (GpyHKIusIap, TOMOHKY Macelie OKYIl
YUPOHYIITOH.

2.1.1 - macene: D aiimarsinza (1) TeHeMecuH xaHa:
x(y)

u(0,y)+ [P, y)u(xy)dx=g(y), 0<y<h, €©)

x(y)

Uz (.Y + [QUx y)u(x, y)dx=p,(y), 0=y <h, (4)




u(x,0)=7(x),0<x <, 5)
IIApTTapbIH, MBIHIA P(X,Y), Q(X, Y), ?,(¥), @,(y), 7(x) - 6epuaren pyHkuusiap, 60JroHo 1a

l

r(0)+ [ P(x0)7(x)dx=g,(0), 0< x <, (6)

0
kanaatanjpipran U(x, y) € C(D)NC**(D) dynkuuscein Tabyy Kepex.
P(X,y) =Q(x,y) =0 Oonron tyuypaa 2.1.1-macene (1) TeHaeMecu yuyH OMPHHYN YSKTHK
Macenere Kentupmier. benrumien keruy Hepee, (2) mapTran X = y(y) GyHKuusicel Y OoroHYa

MOHOTOH/IyY ©creedy (GyHKIHsS 00J0py Kenuil YbiraT. YeKTHK IapTrapjarbl WHTETPaIbIK
MY46JI0p OPTOYOJIOHTOH YSHETYYYY YOHIYKTapAbIH Oap SKEHAUTUH OUIIAUPET.
2.1.1-maceneHu 4edyy Y4yH 000ty

Lul=u,, —y®u, = f(X,y),(x,y)eD ()
TEH/IEMECH YUYH
u(0,y)=6,(y), U0 ¥)=g,(y), 0<y<h, ux0)=z(x),0<x</,  (8)
mbiaaa  g,(Y),9,(y) - C'[0,h] xnacceimmarsr dynkimsnap, 6onrongo aa z(0) = g,(0),
7'(0) = 9,(0) , mwaprTapsl MeHEeH OepiInIeH )KapaaMybl MaCeICHH KapaiobI3.
GL(u) —ul' (&) = (Yu,, +&.,u). = (9.u, +1°u),
TEHJICIITUTHH HMHTErPaingo0 jkaHa [pubana ¢opmynaceiH scenke amyy Menen (7)-(8)
MaceJIECHHUH YEYUMUHUH KOPCOTYIIYIIYHO 33 005100Yy3:
u(x,y) =7(x) + 3 (x,¥;0,¥)9,(y) - 4(x,¥:0,¥)g,(y) —7(0) + xz'(0) —

y

~ 19, (% y:0.9,(7) = 8, (x y:0.) 9, () | - [d& [ 9(x, ;&) T (£, m)dl,

S5

©)

MBIHIA 9(X,Y;&,7) GYHKOUSACHI TOMOHKY JKalraliThIpyy MAaceIeCHHUH YE€YUMH KaTaphbl
aHBIKTaJAaT!

L'[9]=vz, +(1°9), =0, (x,Y) €D, (&) €D,(£,7) e D', D' ={(£,7):0<£<x,0<n<Vy}
8(x,y: &), = 9% v;x,) =0, (x,¥) € D, €[0,y],
G y;i&m),, = 8(xyixm =1 (x.y)e D,y €[0,y],
8(x,y;:&m)|,_, =@(x,y;€), (x,y) € D, €[0,x],
byn xepne o(x,y;&) QyHKUMSCH 77 =Y CHI3BITBIH 00IJIOTO
G (X, V;8, ) = YPI(X, y;6,y) =0, 0<& <X,
{S(X, V&Y, =900 yixy) =0, G (% Y&y, =9 (xyixy) =1

Oartanksl OepHIIMIITEpPU MEHEH OEpUIITeH MAacCeJIeHUH YeUMHU KaTapbl aHbIKTAJIaT.
Kepcetynren macenenepauH YeYMMIEPUH alKbIH TYP® Typry3yyra 00Jot:

9%, y;&,m) =" ?shln™*(E—x)], &(x,y;&) =y P*shly**(&~x)].
f(x,y) =-a(x, y)u, —b(x, y)u, —c(X, y)u men aneim (9) nan Temenneryre 5 60100ys:

UK Y) = Uy (X, Y) + A (% Y8, (1) + By (6 1) 8, (1) + [ CL (%, y: u(E,m)dE +
’ (10)
+[[A (6 Vim0 + B (% yim) @, () + [ dE[ C,(x, v £, mu(é,mdn,

meiHza  Us(X,Y), A% y;m), B, (X Yim), C,(Xy;&,m) - neremnep H(X,Y;&,n) wKana

TEHJAEMEHHUH KO3 (PULIUEHTTEPU apKbUIyy TYIOHTYIYydy Oenrmiyy GyHKuusiap.
(3) xana (4) maprrapeinan naiinananein (10) 1aH MbIHA MyHY a1a0bI3:



Ho (08, (0) + Hi (082 (0) =, (0) + [ [Ha (.79, (7) + H, (v, )9, () ]d 7 +
’ (11)

z(y) xy) oy

+ [He(OuE ndE+ [de[H o (y.&mu(&mydn, =12,

mbiaga Hj (i =12, j=16), @, (i=12) - 6epwiren QyHkumsiap, anap 9(x,y;&,n) xana 2.1.1
MaceJIeCHHUH OEpUITMINTEPH apKbUTYY TYIOHTYJTYIIAT.

Omrentrmn, 2.1.1 MacenecMHMH uednmauimd SkBuBadeHTTHK Typae (10) sxama (11)
TCHJACMENIEPIUH  CHUCTEMAchlH dYedyyre Kenrupuier, an cucrema U(X,Y),0,(Y),d,(y)
GyHKIUsUTaphIHA KapaTa TEHIEMENIEPIUH TYIOYK CHCTEMAaChIH OepeT. drepae

A= Hll(y)sz(y)_H12(y)H21(y)¢0- (12)
mapThl aTkapeuica, anaa (11) — cucrema skanrei3 yeunmre 33 6oyydy BonbTeppa TubuHmeru
HHTCTPpaJIAbIK TCHACMCIICPAUH CUCTCMACHI 6OHOT.

AjippiMm  yayp Katapsl, P(X,y)=Q(x,y)=0 Goaron yuypaa A=B(x(y),y)=
=—9x(y),y;0,y) okenuHe 33 06onoby3. Vye[0,h]:0<x,<y(y)<¢ GONroHIYKTaH
9(x(y),y;0,y)>0 Gosot. emek, A#0,

OmeHTun TOMOHKY TeopeMa JalvIICHIH.

2.1-teopema. Dreppe (2), (6) xkana (12) maprrapsl atkapbuica, anaa 2.1.1 MacenecuHuH
YEUMMH KAIIANT KaHa )KaJTbI3.

2.2 0eaymyHa®e x=0,—h <y<h,(h,h>0), y=0(X), 0<x</, h, =—o(¥),
Xx=/,—h,<y<0(h >h)), x=x(y), 0<y<h, y=h,0<x<Xx,=y(h) cbI3bIKTapEl MCHEH
yekrenren D alimarsinga (2-cyper)

L(u)=u,, —y"u, +au, +bu, +cu=0, (x,y)e D,=Dn(y>0), (13)
L,(u)=u,, —a,u, +bu, +cu=0, (x,y)e D, =Dn(y<0), (14)
TeHIEMECH YYYyH UHMPKEIITUPYY MacelecHH Kapailoel3, MeHAa Pp>0, a,b,c (i1=12),
2(y), o(X) - pyHKUMsIIApBI
vy e[0,h]:x, < 2(¥) <, 2 (¥) <0, (0)= ¢, ¥xe[0,7]: —h, < o(x) < —h, o’(x) 20,5(0) =—h,. (15)
IapTTapbIH KaHAaTaHAApraH OepruireH GyHKIUsIIAp.
2.2.1-macene. D, xana D, alimaktapblHIa THEIIENyY

typae (13) xana (14) TennemenepuH,
x2(¥)

u©.y) + [P, Y)u(x y)dx=g,(y), 0 y<h,

z(y)

WY+ [QE YUK y)dx=p,(y), 0< y <h,

(16)

<y

JIOKAJJIBIK AMEC APTTAPbIH KaHa
u y) = (y), —h <y <0, u(x,o(x) =y(x), 0<x<¢,(17)

mbiea,  P(X,Y), Q)@ (Y) (=13)w(X) - Gepuiren
byHKIMsIIAp, YEKTHUK IapTTapelH KaHaaTaHIBIpra" u(x,y) e C(D)~C*(D)
M [C (D) wC**(D, )] (yHKLUACHIH TaOyy Kepek.
Metinu
u(x,0) =7(x), u,(x,0) =v(x), 0<x</, (18)

6osicyH, MpiHaa 7(X),Vv(X) - a3bipbiHYa Oenarucus QyHKIUsIIAP.
2.2.1-maceneHu yeuyy YYYH MbIHIaiya Kupuieous. Y Tv Henre ymTyatyy MeHeH (13)
TEHJEMECHHEH MbIHA Oyra 33 607100Yy3



v'(X) +a,(x,0)7'(x) + b, (X,0)v(x) +¢,(x,0)z(x) =0, 0<x < 7, (19)
7(x) =u(x,0), v(x) = Uy(X,O) - a3pIpbIHYA Oenrucu3 QyHKIHIIAP.

(19) rernemecun 0 OH X Ke YSHHMHKH Mpenenaepae X 00rHYa KU KOy HHTErpasiiamn
TOMOHKY KaTbIIITHI a1a0bI3

v(X) =v,(x)+ r(X)V'(0)+IK2(X,§)T(§)d§, (20)

MbIHZA /(0) - Oelrucus KOHCTaHTa, v,(X), r(x), K,(x,&) - Oymap 2.2.1 MaceirecuHHH
OepHIIMIITEPH apKbULYY TYIOHTYIyyuy Oepuired GyHKIusap.
OkuHuM xakTaH, C Ipyroil CTOPOHbI, UHTErPUPYS TOKIECTBO
ul, (u)-uL; (9) = (-4,u, +a,), - (-9, -9, u-b,9),,
ternemmurun D) ={(&,7):0<E<X, y<n< 0} aiiMarbl OOIOHYA MHTETPANIIAl, aJlbIHraH UHpU
CBI3BIKTYY HHTErpajap/plD; aliMarblHbIH Y€K apanapbl OoroHua scenten, (17) sxana (18)
HIapTTapbIH 3CENKe aayy MeHeH 2.2.1 MacelecHHUH YeUMMUHUH KOPCOTYIIYIIYH anadbl3:
u(x,y) =39,(x ¥;x,0)z(x) = 3(X, y; X,0)v(x) + D, (X, y) +
p p 1)
+ Vi y; )7(£)dE + [ 8.(x, y; £0M()E, (x,¥) €D,
0 0
MBIHZA D (X,Y), V,(X,y) - Oepunren pyHkuusnap, 3(x,y;&,n) - 00JICO, TOMOHKY KaIrallThIPYy
MaceJeCUHUH Ye4uMH O0JIOT:

L) =9, (@9 b9 +c,9=0 HXY:i&Em| =0, 9(xy¢ ﬂ)‘”:y =1,0<&<x,
S, y:&m)|._, = @,(%,y;m), y<n <0,

an omu a O, (X, y;ﬂ) - TOMOHKY MAaCEJICHUH Y€UYMMH KaTaphl aHBIKTAIIAT
8, (% Yix,m) + 3, (X, mI(X, y;x,7) =0, 9(x,y;x,1)|,_ =0, 8,(x VX, n)l,]:y =1

(20) xana (21) neH v(x) TH KOTOTYIT TOMOHIOTYHY aja0ObI3

U(X,Y) = 8, (%, ;X)) + [V, (6 Y; )r()dE + @, (x, Y) + 1, (V' (0), (22)

MBIHJA V, (X, Y, &), D,(X,Y), ,(x) - 0epunren GyHkuusaap.
(17) HUH SKUHYM YeK apajiblK MAPTHIH Maiianansi (22)aeH MbIHa Oyra 33 60100y3

8, (%, o(x); x.0)7(x) = = [V, (X, 5(x); () +y,(x) —R,()V'(0), (23)
MbIHAA ¥ (X) =@ (X) =D, (X, 0(X)) .
Orepae
vxe[0,/]: 8, (x,0(x);x,0) %0, (24)
60s1c0, ana (23) TeHAEMECHH TOMOHKY KOPYHYILTO Ka3bll ajaaldbl3
7(x) =y, (X) +r,(x)v'(0) + JVS(X, ¢)r(g)dg, (25)
0

MBIHJA v/, (X), I,(X), V,(x,&) - Oepuired GyHKIusaap.
(25) TeHAEMECHH TECKEPUIICHTUTI TOMOHKYHY aJ1a0bI3
7(X) =y () +r,(x)v'(0) , (26)

woita 500 =1,00+ [RXOW,AE, 1) =5+ [RXALEDE R,(xE) - Gonco

V,(x,&) SAAPOCYHYH DPE30JIbBEHTAcChl. (16) HBIH PKMHYM IIApTBIHAH MBIHA OyJI MakKyIaallyy
IapTHI KEJUIT YbITapblH 0AalKOO KBIMBIH SMeEC



!

£(0)+ [Qx.0)r(x)dx = ¢,(0) (27)

0
drepae

r=r(0)+ jQ(x,O) r,(x)dx = 0, (28)
0onco, anna (26) nan (27), (28) aepau 3cke anyy MCHEH TOMOHIOTYHY Taba0bI3
' 1 "
v'(0)= ;{% (0)-v,(0) - [ QX0 (X)dx (29)
0

(29) nars! v/(0) THH MaaHuCcHH (29) ra opayHa KOOy MEHEH Oenrucus r(x) (QyHKIHACHIH
OoupoToso Taan anabdsiz. Auaa (20) popmynaceiHaH v(x) T 1a Ta0aObI3.

(21) xepcetynymyHnue r(x) *aHa v(X) TEpAUH TaObUITaH MAAAHUJIEPUH OPAYyHa KOKIOY
MeHeH D, aiimarbiHia 2.2.1 MacenecHHUH YeYMMUH analbl3.

7(X) TH aHBIKTaraHmaH kuiimH 2.2.1 macenecuH uveuyy, 2.1.1 GemymyHmeryneii sie,
TOMOHKY KOPYHYILITOTY TEHIACMEIIEP CUCTEMACHIHBIH YSUHITUIIIMHE KSITUPUIICT

Ha (9,0 + H, (9, () =@, () + [ [Ho (.19, (7) + H,, (v,)9, (7)d ]+

z(y) () oy

+ [Holymu(€ y)de+ [de[H(y.&muEmdn, =12,

MBIHIA u(0,Yy) =g,(y),u,(0,y) =g,(y) anmasmu H; (=12 ] =16) - Gepuiren dyHKUMAIAp, Oy
CUCTEMAaHbIH Y€UHMTIe 33 00oJylry
vye [O! h] : H11(y) sz(y) - le(y) H21(y) #0. (30)

IapThl aTKApBUITaH yuyp/ia 00JIoT.

OrmreHTHIT MBIHA OYJT TEOpEeMa TATHIICHIH.

2.2.1-teopema. Drepae (15), (24), (28), (30) maprrapel atkapeiica, anma 2.2.1
MaCeJICCHHUH YEYNMHU JKAIIAUT jKaHa JKaJTbI3.

2.3 6eaymynae D = {(X, y):0<x<+0, O0<y< h} aliMareIHIa

Uy —Uyy +C(X, YIU= (X, ), (31)
TEeHJEMECHUH KapaiobI3, MbiHIA c(X,Y), f(X,Yy) - Oepuired QpyHKuusIIap.

(31) Ternnemecu [1] smrerunenru kmaccudukanus OOOHYA YOH TyYHAyJapra kapara
OMPUHYYM KAHOHUKAJIBIK TYPre THUEIIETICIII KeJIeT, aHTKCHH MYHO310MeJIop TCHIEMECH Y4 3CeIYY
oup y =0 MyHe3qeMecyHe 33, OLIOHIyKTaH OyJ TeHJeMe KeOYHUe 3celyy MYHO31eMeyy

TeHaeme jen aranat [1]. bupok, Onnako, U, MydecyHYH GOITOHIYryHaH yiaM, MaceJIeHHH

Koronymry xkaHa (1) TeHJIeMeCHHUH UYEYMMHHHH KacHeTTepU MapaboyiaiblKk TeHIeMelepre
OKIIIOTI.
2.2.1-maceae. D aiimarsinma (31) TeHZEeMECHHHH Y3IYITYKCY3 JKaHa U, TYyHAYCY

MCHCH KOIIIO YCKTCJII'CH,

u(0,y)=¢(y), 0<y<h : (32)
u(x,0) =z(x), 0< x <40, (33)
'Tu(x, y)dx=E(y), 0<y<h, & =const >0, (34)

0

HIapTTapbIH KaHAaTaHJBIPraH, MeIHIA ¢(Y), 7(X), E(y) - Oepunren GyHKUUsAIap, OOATOHIO 1a
c(x,y), f(x,y)eC(D), E(y), @(y) €C'[0,h], 7(x)C°[0,+x), (39)



a

[z(0dx=E(0), 7(0)=p(0), (36)
0
YEeYHMMHUH Tabyy Kepek.
MpeiHnaii 6enTuieony Kupruzeouns
u (X, y) =9(x,y). 37)
Meiinu
u,(0,y) =6(y), (38)
OosicyH, MpiHIa O(y) - as3bipbiHya Oenrucu3 Gynkmus. Anma Torma, 3amaya 2.1.2 macenecu
TOMOHKY MaceJiere KeJITHPUIIET

l9><>< - l9y = F(Xv y)v (39)
3(0,y)=6(y), 0<y<h, (x,0) =7(x), 0 < X < +o0,

MeIHIa F(X,y) = f(X,y)—c(x,y)u.
1 _(x=g)’

G(X,y;&En) =—————¢ “U" (HYHKUUSACHIH KOJJOHYY MEeHEH skaHa (39)
2\7(y =)

OeNruIeeCcyHYH Y4eUMMUH TOMOHKYTO 33 0607100Yy3

U(x, y) = @, (% Y) + [ ds[ G, (s,¥;0,7) 0(7)d 7 -

(40)
~ [ ds[dn [G(s,y:&,m)e(&,mu(mds,

MbiHIAa D (X,y) Oenrucus Qynkuus. (40) xaTeluTel AOesbAnUH TeHAEMecH Katapel O(Y) ke
CATBIIITHIPMATYy TECKEPUIICHTYY (0Opaiasi) MeHEeH TOMOHKYTO 33 0017100y3

0(Y) = 0,(y) + [ H (v, m)0(m)dn + [ dn [ H, (v, & mu(€,m)dé +

o (42)
+[dn [Hy(y, & mu(€,m)dé,
0 0

MBbIH I ao<y>=§f5_%dt, 8 H(ym) H(WEm), Hy(y.&) - TeremeHnH

kodpduuuentrepn xkaHa G(X,y;&,n7)  QYHKIUACH  apKbUIyy TYIOHTYIYydy, TOMOHKY

6aanoonopay KaHaaTTaHBIpyyuy OepuireH QyHKUIusIap:
C

. (y.m)| < %7, IHz(y,é,n)lﬁ—%, IHs(y’fw)IS\/%, 0<x<f, S>>0,
C, i

|H3(y,§,ﬂ)|ﬁﬁe_4(y"), X>f.

(41) TennemecuH BonbTeppaHBIH KY4YCY3 ©3TOYONIYKK® 33 OOJNTOH IKHHYH TYPIAOTY
TeH/IeMeCH KaTapbl 6(y) Ke KapaTa TECKepHJICHTYY MEHEH TOMOHKYT® 33 60100y3

O(y) = 6,(Y) + [ dn [T.(y. &, mu(&,mydé + [ dn [T, (y: £,mu(&, mdé, (42)

metna T,(Y; &,717), T,(Y:&,nm), 6,(y) - 6enrunyy dyskumsitap, an smu R(y,t) - 6omco H,(Y,77)
SAPOCYHYH pe3onbBeHTackl. (42) nan @(y) tu (40) ke opyHa KOIOY MEHEH MbIHA MYHY a1a0bI3

U(x,Y) =@, (%, )+ [dn[ K, (6 v; & mu(€,m)dé+ [dn [ K, (%, ;& mu(€,m)de,  (43)

MbIHZA K (X,Y;&,77), K,(X, Y;&,7), D,(X,y) - Oepunren ¢pyHKIusiap.
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(43) tenmemecu SKMHYM Typaery Bonbreppa THOWMHIETH WHTErPAABIK TEHICMCHU
OepeT, aHbIH JKaIrbl3 YCUMMHHHMH SKAIlalllbl yJaajail >KaKbIHAAIITBIPYY METOIy MEHEH
JATTHIIICHET.
OuieHTUI TOMOHKY T€OpeMa OpYyH ajart.
2.2.1-teopema. Drepuae (35) »xana (36) maprrapsl opyH aiaran Oosco, anga 2.2.1
MAaCeJICCHHUH JKaJITbI3 Y3TYJITYKCY3 JKaHa YeKTEJITeH YSUHMH JKAIIalT.
3.1 6eaymynae D={(x,y):0<x</¢,—h <y<h} (¢h, h >0) alimareiaa
Lu)=u, -u, =0, (x,y)eD,=Dn(y>0) (44)
L,(u)=u,, +a,u, +bu, +cu, +d,u, +e,u=0, (x,y)e D,=Dn(y<0) (45)
TeHIEMeJIepH YUYH, MbIHAa a,, b,,d,, C,,€, - nerenaep
a, eC(D2) "nC*°(D,),b, e C(D2) N C*(D,),
¢, eC(D2) "C*°(D,), d, € C(D2) N C**(D,) e, € C(D>),
KbUIMAKaWIbIK [IAPTTAPbIH KaHAaTaHABIPYy4dy OepwireH (yHKUIUsIap, MblHA Oyl Macese
U3MJIJICHET:
3.1.1 macene. D, ocana D, aiimaxmapeinoa muewenyy mypoe (44) scana (45)

(46)

mewnoemenepu,
u(0,y) =g (y), u0,¥)=@,(¥), ut,y) =o,(y), 0<y<h, (47)
u(0,y) =z (y) u0.y)=z(y), —-h<y=<0, (48)
YEKMUK Wapmmapbli HCand
u(x,—0) =u(x,+0), U, (x,~0)=u, (x,+0), 0<x</, (49)
wupkewmupyy wapmmapvin Kanaammanovipyyuy, momoa @,(y) (i=13), x;(y) (J=12) -
Oezenoep
2.(¥), ¢,(y) € C°[0,h], ,(y) € C'0,h], 7,(y) € C'[-h,,0] (i =12) (50)
XKBUIMaKaIbIK aPTTaphIH JKaHa
#(0) = 1.(0), (0) = £(0), ¢,(0) = 2,(0). (51)

MaKyJIJIanlyy HiapTTapblH KaHAATTaHABIPYydy OepHIIreH KbUIMaKai GyHKIusIap.
2.1 Oenymynme OenrwieHun KketkeHnei, (44) termemecu Y =0  YBIHBITHI

MYHO376MOCYHO 33 OOJITOH 3Celyy MYHO3aeMenyy TeHiaeme ien atanar. (45) TeHmemecu
KeOyHuYe T1ceBaonapabonanblk Jen aranar. bynm Tengeme »ku acenyy Y =0 UbIHBITBI

MYHO36MOCYHO 33, aHJIBIKTaH TeHICME KU 3cenyy Y =0 YbIHBITbI MYHO37IOMOCYHO jKaHa Oup
scenyy X=0 wmynesmemecyne 3. Omonxgykran 3.1.1 macenecunge Y =0 CBI3BITBI JKH
TEHJIEMere TeH 3KH 3CeIYY MYHO3/16MO OOJIOT.
Mempait U(x,—0) =u(x,+0) = 7(x), u,(x,-0) =u, (x,+0) =v(x), 0<x </,
Oenruseenepay KUpru3eOus, MbiHaa 7(X), v(X) - a3bIpblHUA OENTUCH3 QYHKITUSIIAP.
(44) Tennemecun
Uy —Uy = a(y) —¢{(y), (52)
KOPYHYHIIIYH]I® JKa3blll anbil, MbiHIa @(Y) - Oenrucu3 ¢ykiwus, anan Y — 0 yaypma 7(X)
aHa V(X) THH OPTOCYHIArbl (HYHKIIMOHAIIBIK KAThIIIKa 33 00J100Y3:
7" (X) —v(x) = @(0) — 91 (0). (53)
7(X) MeHeH v(X) THH OPTOCYHIATbl SKMHYM (DYHKIIMOHAIJIBIK KATBIITHI alyy YYyH
TOMOHKY JKapJaM4bl MacelieH!n KapaiObi3: (45) menoemecun, (58) uexmux wapmmapuvin sxcana
u(x,0)=7(x), 0<x<¢  bawmankel wapmeln  Kanaamanowvipyyuy — U(X,Y) € Cl([_)z) N
NC"(D,) "C*(D,) ¢ynuxyuscoin mabyy xepex.
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2.1 OenymyHIe KOJJOHYJITaH TYHYHAOII Macelenep METOAY MEHEH JKapJaaMybl
MaceJIeHUH YeYMMHUHUH KOPYHYIIYH MbIHA MBIH/Iall KOPYHYILTO aadbl3

U0 Y) = 9 (6 Y X0)T(0 + [ A, y;£)r(§)dé +
y “ (54)
+ [0 yim) 2.0) = 906, ¥ 0m) 1, () + C. (% Yim) 27, () + B, 0%, sn) 7 (),

MBIHZA A (X,Y;E), B,(X, y;n), C.(X,Y;n), E,(x,y;n) - 6epunren QpyHKumsangap, a1 sMu a QyHKIUs
H(X,y,&,1m) QYHKIUSACH — TOMOHKY MACEIICHHH Y€YUMH OOJIOT:

L;(f,,,) ('9()() y; 51 77)) = _'955)7 + (azlg)gg + (bz‘g)gy, - (02‘9)5 - (dzlg)q + 6219 = O'
(&m)eD; ={(x,y):0<&<x y<n<0},

n

6 y;6m =0, F.(xy:8m)l.= exp[jaz(x,t)dt} y<n<0,

y

(55)

I Y8 m ., =0.(%y:6), 0< & <X,

mbiHIa G,(X,Y;&) - TeMeHKY OaluTankel MaceJIeHWH YeYUMHU Karapbsl OMp MaaHWIYY TYPHe
aHBIKTAJIAT!

e (X, Y6, Y) [0, (&, Y)F(X, Y5 & Y +d, (8, ¥) I (X, Y5 &, y) =0, 0< &<,
I Y&, =0 (kY& Y =L

(46) mrapter atkapbuiran yuypaa (55) TeHAEMECHHHH OWUP MaaHWIYy YCUHIIHIIN
UHTETPANIBIK TEHJIEMENep bIKMAaChl MEHEH KOPCOTYJIIOT.
u(x,y) nen Y GoroHua TyyHIyHY 3center, (54) dopMynachiH naiiiajgaHnyy MEHeH, aH1aH

COH Y TH Heare ymMTyiatyn 7(X) MeHeH V(X) THH OpPTOCYHAArbl KaThIIIKa 33 00100Y3
V(X) = 9 (.0 X0 (X) + | A, (X, 0:)r(E)dE +,(x), (56)
mbiHaa g, (X) = B,(x,0,0) 7, (0) —9(x,0;0,0) x; (0) + C,(x,0,0) x,(0) + E; (x,0,0) , (0).

(57) xana (60) Tan v(X) TH )KOTOTYI TOMOHKYHY aja0bI3

£"(x) = @(0) +a,()7(0) + [ A (X, E)z(£)dE + G, (x), (57)

memaa  G;(X) = 9,(X) —¢(0), a,() = 85 (x.0;x0),  A(x,&)=A,(x08), ar »m »(0) -

Oenrucu3 KOHCTaHTa.
(57) rennemecunun 7(0)= y,(0), 7'(0) = x,(0) Oamrrankel mAPTTApHl Y4ypYHAATHI
YeYMMHUH MbIHA MBIHal KOPYHYIITO KOPCOTOOY3

£() =2 0(OX + [ A (x (A + . (¥) (58)

mbtaaa A, (X, &), 9,(X) - 6epunren dyukuusiiap. @(0) 6enrucus typakryycyn 7(4) = @,(0)
MaKyJlallyy MIapThIHaH aHBIKTaiOb3. AHma (58) neH 7(X) YYYH TOMOHKY MHTEpPrajibIK
TEHJIEMEHHU ala0bI3:

(0= 0,09+ [ A,(( HT(DIE 22 [ A (4. Hr,()dE (59)

MBIH/IA g3(x)=gz(x)+£i2[(p2(o)—gz(e)]x2. (40) TeHmEeMECMHWUH  BOJBTEPAMK  OOJIYTYH

TECKEPWJICHTKEHICH KUuH OpenroabMayH SKHHYN TYPAOTY TEHACMECHHE Keaeon3
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()= 900 + [H(x, &)z(§)de, (60)
0
mbiHAa H(X, &), g(x), R(x,t) - Genrucus ¢yHkuusiap, an sMu R(x,t) A,(X,t) SApOCYyHYH
PE30JIbBEHTACHI.
NHTerpanaplk TeHIEMeIepInuH KaJbl TEOPHICHIHA BUIANBIK, STep/e
/H <1, (61)

6orco, mbiaaa H = max |H (x, )|, anzna (60) TenaemecH Kanrsi3 4edumre 33 60JIOT.
0<x, &<t

D, aiimarbiapa 3.1.1 macencus 4yedyy YuyH ['puH QyHKUMSCBIHBIH METOAY apKbuLyy

UIIIKE allbIPbLIAT.
3.1.1-reopema. Drepae (46), (50), (51) xana (61) maptrapsl opyH aica, anma 3.1.1
MaceJCCHHUH Y€YNMHU KaIIaiT jKaHa JKaTbI3.

3.2 6e1yMYH/10
L, (u) =u,, +ax, y)u, +b(x, y)u, +c(x, y)u=0, (x,y) € D,, (62)
L,(u)=u, —u, =0 (x,y)eD,, (63)
KOPYHYIIYHIOI'Y TEHIEME Y4YH, MBbIHJ1a D, ={(x,y):0<x<?¢,0<y<h},

D, ={(x,y):0<x</¢,—h,<y<0}, ¢,h,h >0, a D=D,UD,, MbIHa OyJ]l Y4eKTUK MaceJlc Kapaar.

3.1.1-maceue. D1 aiimazvinoa (68) menyoemecum, an Smu D2 avimaevinoa (69) menoemecun
KAHAAMAHOBIPY YUY, OULOHOOU 2]1€ MOMOHKY YeKMUK WUaApmmapobl
u(0,y) =g, (y). u(t,y) =¢,(y), 0<y<h,, (64)
u(0,y) = 2(y), ult,y) = 2, (y), uc (£, y) = 25(y), —h, <y <0 (65)
u(x, —h,) =w(x),0<x</
xanaammanowipyywy U(x,y) e C(D)NC'(D) N[C**(D,)wC*?(D,)] ¢yuxyuscomn D aiima-
evinoa mabyy kepex, moinoa @,(y) (1=12), x;(y) (] =1,3), bepurzen gynxyuanap, arap yuyn

2.(y)eC O] (=1 2), z,(¥) eC'[-h,,0] (=19, (66)

w(0) = 1 (=h,), w() = z,(-h,), #(0)= (0 (i=12k=01). (67)

wapmmapul OpyH anam.
benrunen keruy Hepce, 3.2.1 MacenecMHHH KOIOJYIIyHaH Y =0 CBI3BITBIHIATEl MBIHA

MBIH1al YUPKEIITUPYY HIapTTaphl KEJIUI ybIrar. u(x,+0) =u(x,-0),
u, (x,+0)=u,(x,—0),0<x< 7.

(62) TenmemecuHMH KOA(PPHUIUCHTTEPHHE KapaTa TOMOHKY IIAPTTAPIbIH ATKAPBUIBIIIBI
0O0JIKOJIIOHOT:

a(x,y)eC(D,)nC**(D,), b(x,y)eC(D,)nC"*(D,), c(x,y) eC(D,). (68)
MperHait Oenruiiee Kupruzeous
u(x,0)=7(x), u,(x,0)=v(x), 0<x<7, (69)

mbIHAa 7(X), v(X) - a3pIpbiHYa Oenrucu3 QyHKIUsIIap.
Awnpna (67) HUH HETU3UH/IE TOMOHIOTYI0H MaKyIJalyy HapTrTapbiHa 33 60100y3

7(0)=¢,(0) = 1,(0), 7'(¥) = x5(0), () =,(0) = x,(0), (70)

v(0) = ¢[(0) = x,(0), v(¢) = ¢, (0) = x;(0) - (71)
(62) Tennemecunae y — +Q Jarsl Ipejienre oTyn MbiHa Oyra 93 007100y3

V'(X) +a(x,0)7'(x) +b(x,0) v(X) +c(x,0) 7(X) =0, 0< x < £ . (72)

3.2 O6mYMYHYH HETW3rH  SKBIUBIHTBHITBI Oonyn 3.2.1 MacelecMHUH YeYUMUHUH
YKAIITBI3IBITH TEOPEMACHIH TATHIII00 ICETTEeNeT.
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3.2.1-treopema. Drepae (66), (67), (68), (70), (71) maprrapsl aTkapbica kaHa

vx €[0,4]: ¢(x,0) =0, (73)
- 1-b(x0)

vx €[0,7]: a(x,0) =0, x0) <0, (74)

vx e[0,7]:b(x,h) <0, ;

V(x,y) e D, ra(x y)+b, (% y) —2¢c(x,y) 20, (75)

0oi1co, anma 3.2.1Macenecu JKaiarel3 YeUUMre 33 O0JIOT.
41 oeaymyHae x=0,y=-h, x=/¢y=hx=-¢,y=0,(¢,/,,h,h, >0) Ty306pYHYH

KECHUH/IMIEpU MeHeH uekTenred D aiimarsina (3-umiime) Y

L(u)=u,,-u,+au,+du=0,(x,y)eD, (76) '
LZ(U) = uxxy t+ azuxx +b2uxy +C2ux + d2uy +E‘Zu = O’(X’ y) € DZ’ (77) D D u
Ls(u) =U, +au, + b3uyy +CU + dsuy +eu =0, (x,y) e D,, (78) %y

TEHJEMEJepU YYYH UUPKELITUPYY MAacelIeCUuH KapaiOsis,

mbiHga ;,d;,b;,c;,e; (i =13,j=23) - Gepuiren GpyHKIUsAIAp, 1y

an oMM D, =Dn(x>0,y>0), D,=DnNn(x>0,y<0), -hi
D,=Dn(x<0,y>0).
Koaddunuentrepre kapata TOMOHIOIY10M A€M 3CCNTEHON3:
a,,d, eC(D:), a, eC(D2) nC*°(D,), b, e C(D2) nC**(D,), a, e C(D:) nC**(D,), (79)
b, € C(D2) N C*?*(D,), ¢, eC(D;)NC**(D,),d, eC(D;) nC**(D,), e, C(D;) (j=2.3)
4.1.1-maceqne. D,, D, xaHa D, aiimMakrtapbeinaa tuemenyy typae (76), (77) u (78)

TeI—II[eMeJ'IepI/IH
U=, y) = (V) ull,y) =e,(y),0<y<h, u(,y)= z(y)u,0,y) = x,(y)-h <y<0,

80
U(X0) = 1, ()., (X.0) = 7, ()~ <X <O (80)
YCKTHUK IHapTTapLIH JKaHa
u(x,—0) =u(x,+0),u, (x,—0) =u (x,+0),0< x </,
y y (81)

u(=0,y) =u(+0,y),u,(-0,y) =u,(+0,y).0<y<h,
YMPKEMITHPYY MIAPTTapblH KaHAATAHIBIPYYIY u(x,y) e C(D;) ~[C**(D,) uC*?(D,)]~C*°,
(i=12,3), GyHKuMACHIH TaOyy KepekK, MbIHIA ¢ (Y), 7 (Y),w;(X) (i =1,2) — OepuireH *KbUIMaKai
dbyHK1MsIap, OONTOHIO 12

¢:(y) € C°[0,h], ¢, (y) € C'[0,h], 7 (y) € C'[-h;,0 v, (x) € C'[-£,,0](i =1,2); (82)
@ (0) =y, (—41),:(0) = 1(0),%,(0) = %(0),y1(0) = x,(0),1;(0) = x;(0). (83)
Temenneryneit 6enruineenopay KUpruzeOus:

u(=0,y) =u(+0,y) = 7, (), u,(=0,y) = u,(+0,y) =v,(y).0= y <h, (84)

u(=0,y) =u(+0,y) = 7,(y).u,(=0,y) =u,(+0,y) = v, (y),0< y <h,
MBIHZA 7,(X),7,(Y),V,(X),v,(y) — a3blpblHuUa Oenrucu3 GpyHKuusiap.
4.1.1 MaceneCMHUH YeYMMICPUHUH KalllalllblH jKaHa KaJTbI3IbITBIH JAINUI160 TOMOHKY

aIrOpUTM OOIOHYA JKYPTY3YJIeT:
1). 4.1.1 macenecuHHH D, aiiMarbIHAarbl YeYUMUH MBIH/IAH KOPYHYIITO KOpCOTOOY3

U0 Y) =0 (% VX007 (0 + [A (Y &)r, () +
: (85)

+ (T80 i) 24(n) =006 Y20,m) 7 m) + C. (% Yim) () + Ex (6, i) 2 ()i,
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MBIHAA A (X,Y;&), B/(X,Y;7), C,(x.y;n), Ei(X,Y;n) - Oepunren dyHkumsnap, an sMu (X, y;&,7)
- TOMOHKY MaceJIeHUH YeYMMH OOJIOT:
LZ (U) = _Uggy] + (azu)gg + (bzu)gq - (Czu)g - (dzu)q TEUL = O’ (5,77) € D;!

O(X, ;8,1 o= 0,0,(X, Y3 601) |-, = exp{faz(x.t)dt} y<n<0, (86)

v(X,Y; &) |-y = 6.(%, ¥;6).0< & < x,
MBIHJA 6,(X,Y;&) — TOMOHKY Kol MacenecuHuH 4e4nmu.
vz (%, Y;6,Y) =[b,(S, Y)u(X ;6. V)] +d, (S, Y)u(X ¥i6,y) =00 < g <X,
0% Y38 V) e = 0,0:(%, Y36, ) o, = L.
benrunen xeray Hepcee, (86) — (87) macenecu C?*(D;) KIaCCHIHAA KAITBI3 YSUUMIE 39

(87)

00JIyyuy TOMOHKY KOpYHYLITOry BosbTeppaHblH HHTETPAIIBIK TEHIEMECHUHE

¢ n & oo
v(x,y;&,n)=¢&— x+IB(§,77, s)o(X,y; s,77)ds+ja2 (&, to(x, y;f,t)dt+fds_[C(§, s,t)u(x, y;s,t)dt,
X y Xy

OKBHBAJICHTTYY TYPAO KEITUPYY MCHEH YCUMJIICT, MBIHA
B(&,77,8) =b,(s,77) — (& —9)d,(s,77),C(&,8,1) = —C,(s,1) + (£ —5)&, (s, 1) -
2). (85) nen D, aiiMarblHaH albIHTaH z,(X) MEHEH v,(X) THH OPTOCYHJArbl KaTBIITHI
Ta0a0kI3:

v1(X) = 0y (x,0;%,0)7,(x) + fﬁy(x,oié)ﬂ(é)df +8,(x), (88)

3). D, aiiMarbIHaH aJbIHBII KEIUHTEH 7,(X) MEHEH v, (X) THH OPTOCYHIArbl KaTBIIITHI

TababbI3. A yuyH (76) rermemecun 0 1oH X Ke YeHUHKH TpeeNepie HHTErpaian TOMOHKYTO
73 605100y3

X

U, =, = o(y) -, ( Y)u+ [ (& YUE, V)dE +T,(x,y), (89)

0

di(&,y) = 8, (&,Y) —d (£, 1), T, (6 ) = 3,0, Y)7,(¥) —75(y).
Meagan y — +0 garsl npezenire oTyn 7,(X) MeHeH v, (X) THH OpTOCYHIArsl KaTBIIITHI aa0bl3:

X) v, (9 = 0(0) -2, (¢0)7, () + [d,(£.0)7,()dE +T, (x0). (90)
0
4). (88) xana (90) TeH 1, (x) TH KOTOTYI TOMOHKY HHTETPAJIBIK TCHIEMEHH aJla0bI3
7, = () + [H,(x,£)z,(£)d¢, (91)
0
Oyn xepae H,(x,£), g(x) - Oepuiren GpyHKusap.
Orepae
/H <1 (92)
6osco, anma (91) TeHaEMeCH JKaIrbI3 YeunMre 33 00JI0T, MbIHIA H = max |H1(x, §)|,
0<x, &<v

5). D, aiimarbiHaa 4.1.1 MacelleCHHUH TOMOHKY KOPYHYIITO KOPCOTYIYYdy YEUUMUH
Typry3aobI3
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U(x, Y) =W, (%, 10, Y)z,(y) + [A (%, yimz, () + [[B, (x, yi E)wi(€) - (©3)

—W(X, Y3800 (8) + Co (X, Yi Oy, (8) + B, (X, y; )i (£)]d,
MBIHZAA A (X,Y;E), B,(X,y;&), C,(x,V:&), E,(x,y;&) - (78) Temmemecunun xoddduieHrrepu
’KaHa TOMOH/IOTY MACEIICHUH YEYUMH KaTapbl aHBIKTATYYqy W(X,Y;&,77) OYHKIUICH apKbLIYyY

TYIOHTYIIYy4y OeNruinyy GyHKIusuIap:
L(w)=-w,, +(@w),, + (W), - (W), - (d,w), +ew=0, (&) eD; ={(§n):x<£<0,0<p<y},

r (94)
WX, Y5 &) |,y = O0W, (X, Y5 6 m) |2y = exp[ jba(s, y)dSJ, x<&<0, WX, Yi&m) .= 6, (X y;m),
MBIHZA 6, (X, Yy;77) — MbIHa OyJI OaIITAlIKbl MACEICHUH YEUUMHU:
w,, (X, y;X,7) =[5 (X, W], + C,(X,)w=0,0<7 <Yy, (95)

WX, Y5 X,17) |,=0= 0, W, (X, Vi X, 77) |, = 1.
(79) waprrapsl arkapbuirad yaypaa (94), (95) macenecHMHUH YeYMMH JKaIIANT jKaHa
HKAJITBI3.
6). (79) TMH OMPHHYHM WAPTHIH MaMJANaHBII KaHA w, (—¢,,y:;0,y) >0 JKEHIMIHH 3CKE

aubin (4.1.32) neH MbIHA MyHY aa0bI3
y

5, () = 7(y)+ [Ha (v.m)z, (), (96)
0

MBbIHZA H,(Y,7), 7(X) - Oenrunyy ¢pyHKIusuap.
7). (96) man 7,(y) T ambikTam, (93) domynacsl Goronua 4.1.1 macenecunun D,

aliMarbIH/Iarsl YeUMMHIH OUp MaaHWITYY Typae Tababs13. Auna v,(Y) = u,(0,y) T 1a aHbBIKTOOTO

00710T.
8). 4.1.1 wmacenecurun D, aiimarsiHmarsl udeunMmuH Tababei3. Axn yuyr (90)

TECHACMCCUHNH
U,(0,y) = v, (¥), U(£,Y) = ,(¥).0< y <h, u(x,0) = 7,(x).0< X< 1,
IlIapTTapLIH KaHaaTaH)lprl"aH YCUNMMHUH TGMGHKY KGpYHYI_HTG KGpCGTG6Y3

u(x,y)==[M(x, y,n)a)(n)dmfdé [K O ys&mu(gmdn +T,(x, ), (97)

MBIHIA M (X,Y,77), K (X, ¥;&,77), T,(x,y) - Oenrmyy QyHknusap.
9). u(0,y) =r,(y) mapthiH naitnanansi (97) 1eH w(y) YYYH MbIHa OyJ MHTErpajIbIK
TEHJEMEHH aalbI3:

o(y)+ [M, 0.y, ma(r)dn = r(y) + [d£ K, ©.y:&.mu(&.mdn,
aHBIH TeCKEPHJICHHIIH (00palieHre) TOMOHKY KOPYHYIIKO 33 60JI0T
o(y) = r(y) + [d& [K, (v.& (. nydn. (98)

10). (98) xana (97) men w(y) Tu xorotym U(X,Yy) Ke KapaTa >KaJlrbl3 YEUUMIE 33
6onyyuy Bonbreppa THOMHIETH TOMOHIOTY10M HHTETPAJIBIK TEHIEMEHHU a1a0bI3:

u(x,y) = T(x,Y) + [d2 K (x, y:mu(é, mdn, (99)

metHIa K(X,Y;&,1), T(X,y) - 6enrtnyy GyHKIusIap.
ONICHTHIT TOMOHKY TeopeMa JalTUIIICH N
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4.1.1-reopema. Drepae (79), (82), (83) xana (92) maprrapsl opyH ainca, anaa 4.1.1-
MaceJieCH Kajrbl3 Y4eUUMIe 33 OOJIOT.

4.2 00JIYMYH/10 X=0,y=-h, x=¢,y=h, x==¢,, y=0(h, h, ¢, ¢,>0)
TY3IOPYHYH KECHHIMIEPH MEHEH yekTenren D aiimarbiaga

Ll(u) = uxxx _uxy +a1ux + dlu = 0’(X’ y) € Dl’ (100)
L(u)=u,, +a,u, +bu +cu +du +eu=0,(xy)eD, (101)
L(u)=u,,+au, +bu, +cu, +du +eu=0,(xy)eD,, (102)

TeHIeMeNepH YUYH YMPKEUITHPYY MaceecHH KapaiObI3, Mpaaa &;,d;,b;,c;,e; (i = 13 ]=23)
- 6epuren ¢ynkuumsiap, anamu D, =DM (x>0,y>0),D, =D (x>0,y <0),
D,=DnN(x<0,y>0).

D aiimarempa (100)-(102) TenmeMenepuH Y3TYJITYKTYY KOO(QGHUIMEHTTYY YydyHUY
TApTHIITETH TEHJAEMeIep Karapbl Kapooro 6osor. Omonaykrtan Yy =0 sxama X=0
CBI3BIKTAPBIH/IA YUPKEIITPHYY MAPTHIHBIH aTKAPBUIBIIIBIH TAJIAl KbITa0bI3:

u(x,—0) = u(x,+0),u, (x,-0) = u, (x,+0),0< x </, (103)
u(-0,y) =u(=0,y),u,(-0,y) =u,(+0,y).0< y<h. (104)
Koaddunuentrepere kapata ToeMoHIOTYAOH A€ OOKOII0H0Y3:
a, eC™(D:),d, eC(D:),a, C(D2) nC*(D,), b, e C(D2) nC*?*(D,),c, eC(D,) nC**(D,),
d, eC(D,) nC** N (D,).e, C(D2), (105)
a, eC(D3) N C*(D,), b, e C(Ds) N C"?*(D,),c, C(Ds) nC**(D,), d, e C(Ds) nC**(D,),e,  C(Ds).
4.2.1-macene. D aiimaremga (100), (101) sxana (102) TeHaeMenepuH THELIENYY TYPIO
D,,D, xana D, alimakrapbiHna kaHaaTaHaelpyydy, (103), (104) umpkemTupyy mapTTapbiH

KaHa
u(?,y) =@ (Y)u(=£,,y) = ,(y).0< y <h, u(x,0) =y, (x),u, (x,0) =y, (x),~¢, <x <0,
u(0,y) = z(y),—h <y <0, u(x,~h) =y, (x),0< x <,

YEKTHK HIapTTapbIH KaHAaTaHIBIPYYdy u(x,y) e C(D)N[C (D) uC*?*(D)]N

(106)

NC¥(D,) (i = 2,3), bynxunscsin Tabyy kepek, Mpmaa ¢ (y)(i=1,2),p;(X) (i =1,3), x(y) -
OepnureH GyHKIUsIIAP, OOJITOHIO J1a anap YIyH
¢,(y) € C10,h], @, (y) € C?[0,h], w, (x) € C[~£,0]( =1.,2),

. ) (107)
w5(x) € C7[0, 7], x(y) € C°[-h,,0],
¥, (0) = 2(0),9,(0) = v, (—£1).w,(0) = '(0), x(—h,) = w5 (0). (108)
4.2.1 macellecH Ye4yy YU9YH TOMOHIOTY 161 Oelrnieeepay KUpru3eomns
u(x,—0) = u(x,+0) = 7;(x),u, (x,~0) = u, (x,+0) = v, (x),0 < x </, (109)
u(=0,y) =u(+0,y) =7,(¥).u,(-0,y) =u,(+0,y) =v,(y).0< y <h, (110)

mbiHaa 7;,v; (1 = 1,2) - a3pIpblHYa Oenrucu3 QyHKIUsIap.
4.2.1 macenecuH uedyy anroputMu 4.1.1 MacereCHHIKN MEHEH OKIIIOIIL.
1). D, xana D, aiimakrapeiHan 7,(X) MeHeH V;(X) (QyHKIUSIIApBIHBIH OPTOCYH/IATEI
KaTBIIITAP/IbI ATYY METOIy MCHEH
vx e[0,/] Vye[-h,0]:a,(x,y)+yc,(x,y) >0, (111)
mapThl aTkapeuUirad yaypaa Y =0 cei3eireiaga OpenroibMayH SKHHYM TYPAOTY MHTETPANIIIBIK
TeHIEMECHHE KeleOus3
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7,00 = W) + [K(x Dz @t (112)

ai, srepie
/K <1, (113)
Goco skanre3 yeuumre 3 6onoT, Memaa K = max |[K(x,t), am omu K(x,t) skana ¥(x)

0<x, t<r
byaxuusiaper 4.2.1 MaceneCHHUH OCPHITMINITEPH apKbLITYy TYFOHTYJIAT.
2). Yiryra aJie OKIIOII

Y(X,Yy) e 53 by(x,y) >0, (114)
mapThl aTKapbUIraH y4dypja, >KaJrbl3 yeumre 33 Oonyydy BosbTeppaHblH SKHHYM TYpPAOTry
WHTETPAIIBIK TEHIEMECHHE 33 00100Y3

r,(y) = @(y)+ [K(y.me, ()dn,

0
MbIHAa K(y,7),®(y) - 4.2.1 mMacenecMHUH OCPUIUINTEPU APKBULYY TYIOHTYIYydy OENruiayy
byHKIUsIAp.
3). (112), (114) Tepay tuemenyy typue 7,(Y), 7,(y) dyHkumsmapsH ansikrarm, U(X, y)

Y4yH BonbTeppaHblH SKMHYH TYPI6TY TOMOHKY UHTETPaJIbIK TEHAEMECHHE 33 060100y3
V4

U0 Y) =T () + [dE[K O yiému(E,m)dn,

0 0
aJ >KanrbI3 uednmre 33 6010T. by skepne T(x,y), K(x,y;&,n) -4.2.1 MacenecuHIH OepuIHIITEPU

apKbULYy TYIOHTYIyydy Oenrunyy GpyHkuusuiap. OmoHy MCHEH TOMOHKY TeopeMa JIaliiIICHIH.
Teopema 4.2.1. Drepae (105), (107), (108), (111), (113) xana (114) maptrapsl opyH
arnca, anza 4.2.1 MaceneCHHUH YeUNMH JKaIIaiT KaHa JKaJrbi3.
43 Genymynae X=0,y=-h,x=/y=hx=-(,,y=0 (¢4 /¢,hh;>0) Tty3aepy

MeHeH uvekTenreH D alimarelHga THOMH ©3repTyydy 5KHM CbhI3bIKKa 33 OOJIOH apasall
napabosanbIK-TUIepOOIalIbIK TEHAEME YUYH

Ll(u)Euxxx_uxyZO’ (X’ y) € Dl’ (115)
L, (u)=u,, +b(x,y)u, +d(x,y)u,=0, (x,y) €D, (116)
LS(U) = uxyy + b2 (X' y)uxy +C(X’ y)ux = 0' (X’ y) € D3' (117)
YEeKTUK Macelecd KapajaT, MbIHAA b (i=12),d,c - OepuiareH OGQyHKOUsIap, al 3MHU

D,=Dn(x>0,y>0), D,=Dn(x>0,y<0), D,=Dn(x<0,y>0).

4.3.1-macene. D, D, ocana D, aiimaxumapvinoa muewenyy mypoe (115), (116) scana
(117) menyoemenepun,
U=t y) = (y), u(t,y) =, (y), 0<y <h, u(0,y)=x(y)
0,(0,Y) = (¥, =h, € Y <0, u(x0) =5 (), U, (X,0) =y, (x), —, <X<0
YEeKMUK UWapMmMapbit H#ana
u(x,—0) =u(x,+0), u,(x,~0) =u, (x,+0), 0< x< 7,
u(=0,y) =u(=0,y), u,(-0,y) =u,(+0,y), 0<y<h
YUPKEUWMUPYY WAPMAapblH KAHAAMAHObIPYYYY u(x,y) € C*(D) m[cl*l(Dl) wC*(D,) uCM(Ds)],
u, €C(D) @yukyuacein mabdyy kepek, mviHoa @ (y), x(¥), w;(X)(i=12) - Obepurcen
aHcvLImMarail Qyukyusiap, 60120100 0a anap yuyH
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q)l(y) € CZ[Or h]r(pz(y) € Cl[o’ h]’ Xi (y) € Cl[—hl,O], Y (X) € Cl[_flio] (I =1,2),
»(0) =y, (—1), v1(0) = 1:(0), w,(0) = 21(0), w1(0) = x,(0), y;(0) = x;(0)

wapmmapul OpyH anam.
4.3-06IyMYHYH HETHU3THU KBIUBIHTHITH 001yn 4.3.1 MacelecHHUH YeUMMUHUH JKaIllallbl
JKaHa >KaITbI3AbIIBl TEOPEMACHIHBIH JANUIIACHUIIN CaHAaJIaT.

YpIrapbuira xKblibIHTBIKTAP

Huccepranusiga THOMH ©3repTYYy OUp KaHA IKU CBI3BIKKA 33 OOJITOH YUYHUY TAPTUIITETH
apanai napabona-runepOoaaiblK TEHAEMEeNnep YUYH JOKAIABIK JKaHa JIOKAJIABIK SMEC YeKTHK
macesenep GopMyTUpOBKaTaHTaH KaHa N3WIICHTCH.

Jlokanaplk 3Mec MacelelepArH ailblpMalooyy MYHO3IeMecCy - all MaceJelepAuH
JIOKAJI/IBIK AMEC IMIapTTaphl aHBIK OUP OPTOUOJIOHOTOH YOHIYKTapIbl MYHO3/1009y HHTETPAJIIBIK
MYueJiepy KapMaIl TypraHIbITbIH/IA.

Macenenepau uyedyyne TEHJIEMEHUH TapTUOUH TOMOHAOTYY METOAY, KalaralTbIpyy
Maceselnep METOAY, MHTErpajAblK TEHIMEIEpre PEeayKLUUsJIO0 METONY, KBICBHII YarblIAbIPYY
IPUHLIMOY JKaHa yraajall )KaKbIHIAIThIPYy METOY MaijalaHblUI/bL.

YuyHuy TapTUNTErH apanam mapadona-runepOonaiblk TUITErH TEHAEMENep Y4yH
JOKAJIBIK JKaHa JIOKAJIJBIK HSMEC MaceJelepIuH YCYUMIACPUHUH SKAIAlIbIHBIH JKaHa
JKAIITBI3IBITBIHBIH KETHILTYY HIAPTTaPHI.

Kapanran Oapaplk aiimMakTapaa MacelelepJuH YEYUMACPUHUH KOpCOTYIYLITOpY
anbIHAbl.  Jlokanablk sMec Macenenep OOHOHYA JKBIMBIHTBIKTApAbl allyy/la WHTETpajibIK
HIapTTapAbIH OOTYIIYHAH yJlaM CAJITTYY bIKMalapAblH KOPYHYIY ©3repIeH.

JlvccepTalusiHbIH YUYHUYY TapTUOTETH NMapaboiajblk jkaHa THIIepOoJIalIbIK TeHIeMerep
YUYH KaJTallThIPyy MacelelepuH HM3WIIee MEHEH OalIaHbIIIKaH >KBIMBIHTBIKTAPhl SKUHYH,
YUYHUY, TOPTYHUY jKaHa aHJaH >KOTOPKY TapTUIITETH TEHJEMENep YUYH YeKTHK MaceneaepanH
TEOPHSICBIH OHYKTYPYY YYYH, JXKaHa OIIOHJOW »dJie ap TYPAYY (HU3HKAIBIK-XUMUSITBIK
MYHO316MeJIepre 33 O0JIToH OUp TEKTYY jkaHa 0elyKye-Oup TEKTYY deiipesiepe 00y eTyydy
KyOyITymTap/pl kaHa MPOIECCTePId MaTEMaTHKAIIBIK MOICIICIITUPYY/1O Taiiiananblia ajar.
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ApkadaeB HypkacbiM Kbliib140eKOBHYTHH «YUYHYY TAPTUIITErW apaJjam napadoJia-
runep00/abIK TUNTErH TeHAeMelep YUYH JOKANIBIK KaHA JIOKAJAbIK IMeC YeKTHK
Macesesep» aeren temaaarsi 01.01.02 — «Iuddepenunanabik TeHaeMesep,
AMHAMHMKAJIBIK CHCTEMAJIAP KAHA ONTUMAJABIK OalIKapyy» aiucTUru 60roH4a Gpusuka-
MATeMAaTHKA WINMIEPUHUH KAHAWAATHI OKYMYIITYYJIYK 1apa:kacblH U3eHHUI aJyy Y4YH
JKA3BLITAH TN CCEPTALMACHIHBIH

PE3IOMECH

AYKBIY €0310P: JIOKAIIBIK Macelelep, JOKaIIbIK IMeC Maceleliep, JKalIramThIpyy
Macesesepy, mapalOoiajablK TeHjeMenep, THIEPOONIaIbIK TeHaeMesep, WHTETPaJIbIK
TeHJeMerep, YSUUMINH JKAIThI3IbIThI, YCUUMIMH Kalllalibl.

N3nanee o0bexkTH: TubuH ©3ropTyydy OUp jkaHa KU ChI3bIKKA 33 OOJITOH YUYHUY
TApPTUOTETH MapadoIablK XKaHa TUIEPOOIABIK TEHIAEMENep YUYH JIOKAIIBIK KaHa JIOKAJIBIK
IMEC Macelelep kKaHa JKaJITrallThIPyy MaceseIepu.

N3uianee mnpeaMeTH: ydyHUYYy TapTHNTETH MapaboNialibIK jKaHa THUIEPOOJIAIBIK
TEHJEMEJIEp YYYH JIOKAJIJBIK >KaHa JIOKAJJbIK 3MEC MaceleliepAuH jKaHa JKaJITallThIPyy
MAacCeJIEeCUHUH KOPPEKTTYYIYTY.

N3u166HYH MaKCAThI: YYyHUY TapTUITETH NapadosiajblK jKaHa THIEepPOOIIaIbIK
TEHAEMeNep YYyH JOKaNJbIK JKaHa JIOKAJAbIK JMeC MacelelepanH, OUIOHJIOW e
JKUITAIITHIPYY MACEJIECUHUH YEYMMHWHUH KaIlalllbl )KaHa KAJITbI3AbITbl TEOPEMAIIAPBIH
JATUIIIO0.

H3uagee ycyaaapbl: M3WIIEO yYypyHIa TEHIEMEGHHH TapTHOWH TOMOHIOTYY
METOAY, TYWUYHIOII Macejelep METOAY, WUHTETPALABIK TEHAEMENEpPre peayKIUsIoO
METOAY, KBICHIIl YarbUIABIPYy MPUHIMOM, YyJaanall >KaKbIHAAMTHIPYY METOIY
HaigaJaHbUIIbL.

N3ui11060HYH HIIMMM I KAHBIYBLIABITBI dKAHA TEOPUSIIBIK MAAHHITYYJIYIY:

e YuyHUuy TapTUNTErd Mapabojaliblk >KaHa TUNepOoyaiblK TEHIEMENep Y4YH
MHTETPAJIBIK MYYeJepay KapMan TypraH JIOKIJIbIK dMEC HIapThl 0ap YEKTUK
MaceseNepAnH YeUUMICPUHUH JKAIIAIIBIHBIH JKaHa JKaJNTbI3JbITbIHBIH JKETUIITYY
HIapTTapbl TaObUIIbI;

e Dcenyy »53Mec MYHe3/leMeliepre 33 OOJIOH YYyHYY TApTUOTEIHM YEKTHUK
MaceJenepAnH YeUUMIEPUHUH KOPYHYIY aJIbIH]IbI,

e TunTtu e3repTyydy OMp MYHE3IOMOIYK CBI3BIKKA 33 OONTOH Y4yHUY TapTHIITETH
napaloJajbIK JKaHa TUIEPOOIaNIbIK TeHAEMEeNep YUYH JIOKAIAbIK KaHa JTOKaJIIbIK
AMEC KANTaTHIPYy MacelleJIepUHUH YeKUMACPUHUH JKalllalllbl KaHa >KaarbI3IbITbI
TeopeMasapbl JaJuJICHH;

e Tuntu e3reTyydy KM MYHO3AOMOIYK CBI3BIKKA 33 OOJTOH YUYHUY TapTHIITETH
apanai napabona-runepOoiaiblK TeHIEMeNep YUYH YeK apaliblk MacelleJIepUuHUH
YeKUMJCPUHHUH Kallalllbl )KaHa KaJITbI3AbITbl TEOpEeMaapbl JATUIICH IH.
AJBIHTaH TEOPUSIIBIK JKBIMBIHTBIKTAD KEKe4e TYYHIYNAyy YUIYHUY TapTUIITETH

apajanl TUIITErH TeHJIeMeJIepInH TEOPUSChIH/IA KAHBUIBIK OOTYI SCENTeNET.
N3un1e6HYH MNPaKTHKAJIBIK MaaHWucH. YeuuMau TYpry3yyHyH HWIITENHUIT

YBITBUITAH ~ QJTOPUTMUH  JKAITAIITBIPYy  Macejelepd MeHeH OailaHbIIIKaH

MPAaKTUKAJIBIK MaceleJepAr Yeduyy Y4ypyHAarsl KOJNJAOHYIyIITapja MaiaanaHyyra

00I10T.
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PE3IOME

nuccepranuu ApkadaeBa Hypkacsima Kpuibiu6exkoBu4a Ha TeMy: «JIokajibHbIE H HEI0-
KaJIbHbIE KpaeBble 32/1a4M /IJIsl YPABHEHUI CMEMIAHHOT0 apa00/10-THIIEPOOJIHYEeCKOT0
THUINA TPEeThero MOpsi;Ika) HA COMCKAHUE YUEHO# cTeneH:u KaHIuaaTa Gu3nKo-MaTeMaTH-
yeckux Hayk no cnenuaabHocTH 01.01.02 — «/Indppepennuaibable ypaBHeHHsl, THHAMHU-
YyecKHe CHCTEMbI H ONITUMAJIbHOE YIIPABJIEHH )

KiroueBbie cjioBa: JOKajdbHBIC 3a/aud, HEJIOKAJIbHBIC 3a7a4M, 3a/la4yd CKJICHBAHUS,
napaboJMYeckoe ypaBHEHHE, THUIEPOOINUYECKOe YypaBHEHUE, HHTErpajbHOE YypaBHEHUE,
€IMHCTBEHHOCTD PEIICHHUS, CYILIECCTBOBAHUE PEILICHHUS.

OO0beKT ucciie0BaHUsA: JIOKAJIbHBIC U HEJIOKAJIbHBIC 3a7a4l, U 33J1a4d CKJICUBAHUS JIJIs
napadoMYecKuX U TUIEepOOTMUYECKUX YPaBHEHUN TPETHEro MOPSAIKa C OJHON U ABYMS IMHUSMU
W3MEHEHUS TUTIA.

HpeJIMeT HCCICA0BAHUA: KOPPCKTHOCTD JIOKAJIBHBIX W HCJIOKAJIBHBIX 3aad, W 3aJa4u
CKJICUBaHHI JUI Hapa6OJII/I‘{CCKI/IX u FI/IHep6OHI/I‘l€CKI/IX ypaBHeHI/II‘/‘I TPETHEI'O IMOpsAAKa.

Leapb nccnenoBaHusi: J0Ka3aTEIbCTBO TEOPEMBI CYIIECTBOBAHUS U €IUHCTBEHHOCTH JIO-
KaJIbHBIX M HEJIOKAIBbHBIX 3314, a TaKKe 3aJa4l CKJICUBAHUM JJIA TCEBAONAPAOOTNYECKUX U
TUNEepOOTUYECKIX yPaBHEHUH TPETHEro NopsaKa.

METOIIBI HCCICI0BAHUA: [IPU HMCCICIOBAHUU OBUIM HCITOJIB30BaHbI MECTOA INOHMXKCHUA
Mnopsiika ypaBHCHUA, METOJ COIIPAKCHHBIX 3ada4, MCTOJ PECAYKIMU K MHTCTPAaJIbHBIM YpaBHC-
HHAM, IIPUHIOUIT CXKATBIX OTO6pa)KeHI/II‘/‘I, MECTO MMOCJICA0BATCIBHBIX HpH6J'IPI)K€HPIﬁ.

Hay4yHasi HOBH3HA M TeOpeTHYEeCKasi 3HAYUMOCTDb MCCIeI0BAHHUSA:

e HalineHsl 10CTaTOYHBIC YCIOBUS CYLIECTBOBAHMS U €IMHCTBEHHOCTH PEIICHUN KPAaEBBIX
3a/1a4 JUIsl MapaboIMuecKuX M rUnepOoJuYecKX ypaBHEHUHN TPEThEro MopsiaKa C HeJlo-
KAJIbHBIMHU YCIIOBUSIMH, COAEPKALLME UHTEIPAIILHBIE YJICHBI;

e [lomydeHsl npeACTaBIEHUs PELIEHUI KPAaeBbIX 3a/1ad JUisl TUIEepOOIMYECKUX YpaBHEHUN
TPETHErO MOPSAKA C HEKPATHBIMM XapaKTePUCTUKAMU;

e J[oKa3aHBbI TEOPEMBI CYIIECTBOBAHUS U €IMHCTBEHHOCTH PELICHHUN JIOKAJIBHBIX U HEJIO-
KaJIbHBIX 3a/1a4 CKJICUBAHUS JUIsl IapaboInYecKoro ¥ runepooInvyeckoro ypaBHeH|H Tumna
TPETHErO MOPSAKA C OJJHON XapaKTEPUCTUYECKON JIMHUEH U3MEHEHHUS TUIIA,

e Jloka3aHbI TEOpPEMBI CYIIECTBOBAHUSA M €IMHCTBEHHOCTH PEIICHWI KPAEBBIX 3ajad Ul
CMEIIaHHbIX MapaboI0-TUNEPOOINUECKUX YPAaBHEHUHN TPETHETO MOpsiAKa C ABYMs Xapak-
TEPUCTUYECKUMH JIMHUAMH U3MEHEHU TUIIA.

ITonmy4yeHHBIE TEOPETUYECKHUE pE3YyJbTaThl SBISAIOTCS HOBBIMM B TEOPUHM YpPaBHEHUU
CMELIaHHOTO THUIIA JJI1 YPABHEHUHN B YACTHBIX IIPOU3BOAHBIX TPETHETO MOPSAIKA.

IIpakTHyeckoe 3HaUYeHUe Mcciael0BaHus. PazpaOoTaHHbBIN alroOpuTM MOCTPOECHUS pe-
IIEHUS MOXET OBbITh HCIOJb30BaH B TNPHIOKEHUSX NPU PEIICHUH IPAKTUYECKUX 3a7ad,
CBSI3aHHBIX C 33/1a4aMH COIPSIKEHUS.

22



SUMMARY

Dissertation: «Local and nonlocal boundary value problem for equations of mixed
parabola-hyperbolic equations third order» of Arkabaev Nurkasym
Kylychbekovich is submitted for the scientific degree of candidate of physical-
mathematical sciences, speciality 01.01.02 — «Differential equations, dynamical
systems and optimal control»

Keywords: local tasks tasks, tasks, nonlocal bonding, parabolic, hyperbolic
equation equation, integral equation, the uniqueness of the solution, the existence of a
solution.

The object of the research: local and nonlocal tasks and objectives for gluing of
parabolic and hyperbolic equations of third order with one and two lines of type changes.

Subject of research: the correctness of local and non-local tasks and objectives of
providing for parabolic and hyperbolic equations of third order.

The purpose of the study: to proof of the existence of local and non-local tasks, as
well as providing for psevdoparabolicheskih and third order hyperbolic equations.

Research methods: in the study were used the method of lowering the order of the
equation, the method of conjugate reduction method for tasks to integral equations, prin-
ciple of compressed mapping method of successive approximations.

Scientific novelty and theoretical significance of research:

e Sufficient conditions of existence and uniqueness of solutions of boundary value problems
for parabolic and hyperbolic equations of third order with nonlocal terms containing inte-
gral members ware found,;

e Received the submission of solutions to boundary value problems for third order hyper-
bolic equations with nekratnymi characteristics;

e Existence and Uniqueness theorems of solutions for local and non-local tasks bonding for
parabolic and hyperbolic equations of the third order with one characteristic line type
changes are proved,;

e Theorems of existence and uniqueness of solutions of boundary problems for mixed pa-
rabolo-third order hyperbolic equations with two characteristic lines change type are
proved.

Received theoretical the results of the are new in the theory of equations of mixed
type for partial differential equations the third order.

Practical value of the study. The algorithm can be used to build the solution in
applications when solving practical tasks associated with taskspairing.
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