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KHUPHUII (1oKTOPIUK THCCEPTAIUSICH AHHOTAIIASICH)

Juccepranus MaB3yCHHUHT 10J13ap0Juru Ba 3apyparu. JKaxoH MuUkécuaa
om0 Oopunaétran Kymiad WIMHA-aMadud TaJKUKOTIAp apajail 3JUIMITHK-
TUNepOONUK THIJAru TEHrjJamajap Yy4YyH JIOKaJl Ba HOJIOKAl 4YerapaBuii
MacajalapHd TAAKUK 3THUII MYXUM SKAHJIWTUHU OWigupand. Apanaml TUIAard
TEHIJIaMaJIap rasjap JUHAMUKACH Ba a’pOAMHAMUK MacajalapHUA €YMILJA KEHT
TaaOukra sra. XO3WPru BakTAa AYHEHUHT KYI HIMHNA MakTabiapuaa HOJOKal
YyerapaBuili MacajaJapHu, Iy >KyMJaJaH 4yerapaBHil mapriiapia Kacp TapTuOIn
UMHTErpajuiall Ba Aud@epeHuuamiall  onepaTopyd UIITHUPOK 3TraH MacajalapHu
SUMIll HyHAIUIIITIAPU KEHT PUBOXKIAHMOK/IA.

Honokan derapaBuii Macananap Hazapuscura OyiaraH 3bTHOOpP XyCYCH
xocusianu nuddepeHian TeHrIaMalapHuHT MaTeMaTUK (pU3nuKa, XUMHUsI Ba OOIITKA
dbaHmapHUHT TYypiAWd XWI MacajlallapuHU CUUIlJa MYXHM TaJOUKIapUHU
TONTAHJIUTUINP. by Macajanap HedT XOB3aJJapUHU MaTeMaTUK
MOJICIIIAIITUPHUIIA, €p OCTU CYBIApUHU (DUIBTpIIAIIA, MypaKKa0 Ty3UJIUIITa 3ra
OoOBEKTNIap/la HCCUKJIMK Ba Macca ajMallMHUIINAA, CUMJIApJArd  dJICKTP
TeOpaHUIILIapHUIa, FOBAK MyXHUT OWJIaH ypairaH KaHajulap/a CYIOKJIHK XapakaTH Ba
OOLIKa Xo/McaIap/ia KaTTa axaMusTra ara.

Xo3upru BakTaa Y30EeKHCTOHA MIMHMIA Ba aManuii TajgOHKIapra sra 6yiaraH
bynnamenTan (anynapra Oyaran 3pTHOOp sSHaja KydaTupuiamokna. Kynruna
MyaMMOJIQpHHM ~ €UMIll  JKapa€HWaa Xycycuid  xocwnanu  auddepeHunan
TEHIJIAMAJIAPHUHT MaxcyC CHH(DUHM TaIIKWI 3TYBYU CUHTYJSp KOd(hPHUIMEHTIN
apajani TUIJArd TEHTJIaMaliap y4dyH 4YerapaBHil MacajajapHd TaJIKUK OTHII,
yJIapHU EYUIIHUHT CaMapaid YCYJUIApUHU TOMWII MyXUM BaszudanapjaaH Oupu
caHaimagu. MareMaTuk (aHJIapHUHT YCTYBOp HyHanumuiapu Oyiinua, acocaH,
MaTeMaTuK (u3MKa Ba Xycycuil xocuianu auddepeHian TeHriaManap, Xamia
amMalauii MareMaThka Ba MAaTeMAaTHK MOJCJUIAIITHPUIL Oyiinda  Xaikapo
CTAaHIApTIap JapakacHiard WIMHH uuouiap onué  Gopum  Y36EKHCTOH
PecniyOonukacu ®annap Axanemusicu MaTeMaTtuka HMHCTUTYTH (PAOJUATUHUHT
acocuii Basubanapugan Oupu xucoOnaHagu'. Kapop WXpOCHHM TabMMHJIAII
MakcaJuJia apajnail TUIMJArd TeHrjaMajiap Ha3apUsCUHU PUBOXKIAHTUPHUII, yiap
Y4yH KOPPEKT JIOKaJ Ba HOJIOKAJl YerapaBui MacalajlapHU TaJKUK 3THUII MyXUM
axamusTra sra.

V36exncron Pecny6mmkacu Ilpesmnentuamnar 2017 iwn 7 despanmara
[ID-4947 «V36exucton PecnyOnukacuHM —sHAaja PUBOKIAHTUPULI  Oyiinda
xapakatiap crpareruscu Tyrpucumaruny Dapmonm, 2017 wmn 17 despangaru
[1K-2789 «®annap akageMuscu (HaoausaTH, UIMHK-TAJIKUKOT HIUIAPUHHA TaIlTKHII
ATUII, OOMIKApUIIl Ba MOJMSUIAIITAPHUINHMA SHAJa TAKOMUJUIAMITHPHUII YOpa-
tanoupnapu tyrpucugantu, 2017 #iun 20 anpenmaru T1K-2909 «Onuii Tabaum
TU3UMUHU STHA/Ia PUBOKIIAHTUPUI Yopa-Taadupiapu Tyrpucuaantu Ba 2018 iiun
27 anpengaru [1K-3682 «MHHOBaMOH Fosiiap, TEXHOJIOTHUSIAP Ba JIOWUXATIApHU

! V36exucron Pecniybnukacu Basupnap Maxkamacununr 2017 iimn 18 maiinaru Ne292 «Y36ekucton
PecnyOnmkacu ®annap AKaIeMUSICHHUHT STHTUIAQH TalIKHII STHITaH WIMHH-TaIKUKOT Myaccacanapu (aoiusiTHHU
TaIIKWJI 3TUII YOpa-Taa0upiapy TYFPUCHIANTH KapOpH.
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aManuETTa KOPUW KWJINII TU3UMHUHHM STHA/Ia TaKOMUJUTAIIITUPHUII Y0pa-Taa0upiapu
TVrpucuaanru Ba 2019 vun 9 uronmaru NelIK-4387 “Maremaruka TabiuMH Ba
dbannapuHu sSHaga PUBOXKIAHTUPHUIIHMU JaBIaT TOMOHHJAAH KYJU1a0-KyBBaTJiall,
IIYHUHTACK, V36exucron  Pecny6nmkacu @annap  AKaAEMUACUHUHT
B.1.PomaHoBcKkuii HOMHUmaru MaremMaTtuka HWHCTUTYTH (DaoJusITHHU TyOJaH
TaKOMUJUTAIITUPHUII Yopa-Taaoupiapu tyrpucuaa’ v , 2020 iun 7 maiigarn T1K-
4708-con “MaremaTuka coxXacujarn TabJIUM CH(pATAHU OIIUPHUII Ba HWIMHUMA-
TaJIKUKOTJIAPHU PUBOKIIAHTUPHUII YOpa-TaAOUpJiiapyu TYFPUCUIA TH  Kapopiaapu
xamJia Maskyp QaonusTra TETMHIUIM OOIIKA HOPMATHB —XYKYKUM XyxoKaTiaapaa
OenrmnanraH BasudaliapHU aMalra OIMPHUIINAA YOy AWCCepTanus TaaKUKOTH
MyalsH Japaxkaja Xu3MaT KUJIau.

TagkukKoTHUHT pecny0auka (GaH Ba TEXHOJOTMSJIAPU PHBONKJIAHUILIM-
HHMHI YCTYBOP HMyHaJIMILJIapura OOFJIMKJIUIM. Maskyp TagKUKOT pecryOnuka
dban Ba TexHoOJNOTHsUIAp pUBOAUIAHMIIMHUHT [V. «MartemaTnka, MexaHUWKa Ba
uH(pOpMaTHKa» YCTYBOP WYHAIUIIM JOMpacuia Oakapuira.

Jluccepranusi MaB3ycH 0Yiin4a XOpHWKHA HIMHAA-TAIKHKOT/IAD MIAPXH?

Apanam TUNIard TEHrjaMajap Yy4YyH JIOKaJI Ba HOJOKal 4erapaBuid
Macajanap Oyinya WIMHIN M3IaHUILIAp €TaKuYd XOPMXKHUM JaBiIaTIapHUHT UIMUN
MapKa3Jlapi Ba OJIMH TabJIUM Myaccacajapu, xymitagan: Technical University
Bergakademie Freiberg (I'epmanus), Vilnius University (JIutsa), Universita degli
Studi di Torino (Mrtamus), University of Deusto, University of Santiago de
Compastela (Wcnanus), Institut de Mathematiques, Universite de Bordeaux
(®panmms), University of California, University of Maryland (CILA),
Kabapnun-bankap pgaBnaT yHMBEpCUTETH, BOIIKUPACTOH NaBjiaT YHUBEPCUTETH,
[Mumonuit-Iapkuii  genepan yHuBepcuteTd, Camapa [OaBjJaT HKTHUCOIUET
yHuBepcuteTH, Camapa naBiaT yHuBepcuTeTd, Camapa apXUTEKTypa-KypHIUII
yHuBepcutetd, Ko3oH ¢enepan yHuBepcutetH, Open naBiaT yHUBEPCUTETH,
ToOunucu naBnat yHuBepcuTeTd, MoCKBa naBiatr yHuBepcutetu, Poccust Daunnap
Axkanemusicu MaremaTuka WHCTUTYTH, HOBOCHMOMpCK 1aBiIaT YHUBEPCUTETH,
benapych naBnatr yHuBepcutetd, Poccusi @annap akagemusicuHuHr KabGapau-
bankap wimMui Mapkasu amajauid MareMaThKa Ba aBTOMATJIAIUTUPUII UHCTUTYTH
Ba Maremarnka Ba MaTreMaTHK MojeutamTupuin HHCTUTyTH (Ko3oructon) onub
OOpHIMOKIA.

Apanam tTanaard xycycu xocuianu auddepeHunan TeHriamaiap Ba yiap
Owna" OOFNMK OYyJiraH uyerapaBUil Macajiajiap TaIKUKOTH Oyindya ayHEIa KaTtop
HaTWKaJap OJIMHTaH, )KyMJIaJlaH: apajall TUIJard TeHIiamaiap y4yH 4derapaBuid
MacajanapHu euuil Hazapuscu unad yukuirad (Typun ynusepcureru, Utanus);
AJUIMNTUK-TUTIEPOOJIMK ~TUIJIATd TEHIJIAaMaJlap Y4YyH MaKCUMyM MPUHIUIN
ucobotnanran (MockBa naBnat yHuBepcuteTtd, Poccuss Dannap akaJaeMUsSCUHUHT

2 Nlucceprauus MaB3ycu Oyiinua XOpwkuil WiMui-TagkukoTiap mapxu: International Journal of Dynamical
Systems and  Differential  Equations, = www.inderscience.com.jhome;  Boundary value  problems,
www.link.springer.com.journal; Journal of Ellipric and Parabolic Equations, www.springer.com.journal; Journal of
Partial Differential Equations, www.global-sci.org.jpde; Juddepenunanbusie ypaBHEHHS,
www.link.springer.com/journal/10625, maubanap acocuia uiniab YMKKUIITaH.
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B.A.CreknoB HoMuarn MareMaTuka HHCTUTYTH); apajlall JUIMITUK-TUIEPOOTUK
TUIJATY TeHIJIamanap y4yyH dyerapaBuil Macananap ypranwiraa( Ymrmcana
yauBepcuteT, llIBenus;; Poccuss ®annap akanemusicuHuHr KabGapauu-bankap
WIMUKA MapKa3u aMaJliii MaTeMaTHKa Ba aBTOMATJIAIITUPUII MHCTUTYTH, MOCKBa
naBnaT yHuBepcutetd, HoBocuOupck nmaBnatr yHuBepcutetw, Camapa paBiat
yauBepcutetd, Open, Koszon, Camapa maBiaT YHMBEPCHUTETIIApH); apajail Ba
apanan-TapkuOIM TEHIJIaMallap Y4YyH 4erapaBuid MacajajlapHU €YUl YCYJIH
nnuiad gukuiaran (Poccus ®@ammap akagemusich Cubupps Oynmmu MaremaTHKa
uHCcTUTYTH, Poccus @annap akanemuscuauHr KabapauH-bankap uiMuii Mmapkasu
amMaluii MaTeMaTuKa Ba aBTOMATJAIITUPHUII HMHCTUTYTH); MapadOJI0-THIEPOOTUK
Ba JJUTMNTUK-TUIEPOOINK TEHTJaManap y4yH 4YerapaBHil MacalalapHU TaIKUK
ki ycymiapu tomwirad (Poccuss ®annap akagemusicu Cubupp Oynumu
Marematuka uHctuTyTH, Poccust ®annap akagemusicuaudHr Kabapauu-bankap
WIMUAKA MapkKa3d amajuid MaTeMaThKa Ba aBTOMATIAIUTUPUIN HWHCTUTYTH;
Marematuka Ba MaTeMaTHK MOJICIUTAIITUPUII UHCTUTYTH, K030FUCTOH);

Kacp TapTHOIM XYCyCHM XOCWJIalu TEHIJIaMajap Hazapuscura ouja AyHEda oynd
OopuiIrad TaAKUKOTJIap HATUXKACKAa KaTop J10J13ap0 Macajaiap e4uiraH.

XO03Upru BakTAa AYHEHUHI KYITMHA XOWJIApuJa YCTUBOp HyHaIuuIapaa
Oup KaTop WIMHUNA TaAKUKOAJIAp 0IM0 OOPUIMOKIA, KyMJIadaH, peal xKapaSHIapHU
AHUKPOK AaKC OTTUPAJWTaH MaTEMaTUK MOJCIUIAPHU spaTHUIl Ba YJApHH
n(poaanoBUM MacallaJapHU €4YMIl; YerapaBuil MacajaJlapHd aHAJIUTUK EYMII
yCYJUIApUHH KYPHUII; COHJIM MOJEUIAPHUHT TYPFYH aJITOPUTMIIAPUHM TY3UII KaOu
WIMUNU-TAIKUKOT UILIapU 0JIM0 OOpUIIMOK/IA.

MyaMMOHMHI YPraHWJITaHJIMK Japakacu. Apajail TUNJArd TEHTJIaMaliap
yuyH pgacTiabku  ¢pyHaamentan  Tagkukommap —@D.TpukomMu  TOMOHHMIAH
Oaxxapwirad. KeiinHuanuk Oy unuiapaadH keiinH mBen onumu C.I'emnepcrent
KapanaéTrad COXaHUHT TUIIEpOOIMK KUCMUIA U3JIaHAETraH €YMMHHUHT KUMaTiaapu
TEHTJIAMAaHUHT WYKU XapaKTepUCTUKaIapuaa Oepuiran maptiap OuiaH KyHuirad
yerapaBuid Macananu Taakuk Kwirad. C. ['enmepcrent macaiacu ra3 JMHAMHUKAcCH
coxacuaa MyXUM TaAOuKiapra osra. Apanaml THUMJArd TeHrjJamaaap y4uyH
yerapaBuil mapTiapAa gactiadku cumkunum macanaigap B.M. XKeramoB Ba
A.M.HaxymeB wunuiapuga Oatadcun Ypranuirad. by u3naHummapiaH KeWdH
CWDKHIUIM Macajajap 4YeKJIM Ba YEKCH3 coXajlapAa KYNUWIHK OJIMMIIAp
TOMOHUJIAaH TaJIKUK KWJIMHTaH. Xycycui Xocwianu auddepeHiyan TeHriaManap
Hazapusicu A.B.bunamze Ba A.A.Camapckuii HWIUIApUIAH KEWUMH  KEHT
PUBOXIIAHMIITIApra »ra Oynau. VYiaap TOMOHMJAH TEHT VIYOBIW DIUTUITHK
TEHIJIaMaJlap YYyH SIHT'M Macajajgap 0a€H 3THIITaH Ba TaIKUK KUJIUHTaH.

Kelinnuanuk apanam TUnAard TEHIJaMmanap y4yH 4YerapaBHil macajaiap
Hazapusicn C.ILIIynkun, B.®.BonkogaBoB, M.C.Canaxutounos, T. K. Kypaes,
B.H.Bparos, M.M. Cwmupnos, T.III.Kanemeno, M.IIportep, M.M.Mepenos,
E.W.Moucee, A.Il. ConmatoB, K.b.CabutoB, O.A.Penun, A.H.3apyOwuH,
A.ATlonocun, AB.JIIcxy, M.A. Caxpibexo, M.Mupcabypos, A.K.Ypunos,
b.N.Ucnomos, A.XacanoB, A.C.bepapliieB Ba yJapHUHT IIOTUPAJIapH TOMOHHIaH
PUBOXIIAHTUPWITaH. by3uiaguran s/UIMOTHK TEHIJIaMajap Ba apajiail TUIard
TEHIJIaMaJlap YYyH YEKJIM Ba YEKCU3 COXAJIAp[a JIOKaJl Ba HOJIOKAJI YerapaBui
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macanamap M.X.A6peros, C.K.KymeikoBa, A.M.Haxymes, 1.E.CononoBHUKOB,
M.A.YcaneramBwim, C.I'eepcrenr wunuiapuga ypranwirad. Kuuuk Xamim
CUHTYJISIP KOA(G(UIMEHTIN apaiail TUIJArd TeHrjamaiap Ba Oy3WIHII YU3UFUTA
ara OYNraH TeHrjiaMasiap yYyH YeKJIu coxajlapja YerapaBuil MacajlajlapHU €4HIlra
B.M.Ecun, X.M.HamxadoB, M.MupcabypoB, O.A.Penun Ba yJgapHHUHT
HIOTUPAJIAPUHUHT OUpP KATOp WIMHI UIILIapy OaFuIIIaHTaH.

Keitnnru iuiapga OM3HUHT pecnyOinuKaMu3ia Ba XOPWKUN AaBiaTiiapaa
KHYMAK XU CHHTYJSAp KOI(POHUIIMEHTIN apayiall TUIIArd TeHTJaMajiap y4JyH
YyerapaBuii Macajanap Hazapusacu (paoumk OuiaH YpraHuIMOKAA. DJUTUTITHK
KUCMU IOKOpH SIpUM TEKHUCIWKIAH, TUIEpOONMK KUCMHU 93ca KapajnaéTraH
TEHTJIAMAaHUHT XapaKTepUCTUKalIapu Ba alciucca VKUHUHT KecMach OuiaH
yerapajaHral apajail 4yerapajaHMaraH coxaja KHYUMK XOocwiajap OJAuaa
CUHTYJISIp KOo3(ppuuumeHTra sra OyiraH apajaml TUIJArd T€HIama yayH Tpukomu
macanacu P.C.XaipymnuH unuiapuna ypranwiad. Kuuuk xaaim Xocuiia oJinuja
CUHTYJISIp KOX(hOUIMEHTIN apaiail SJUIMITUK-TUIEPOOJIMK THUIAArd TEHTrjaama
YU4yH DSJUIMOTHUK KACMU BEPTUKAN SIpUM TI0JIOCAJaH, THUIEPOOJIMK KHUCMH dca
XapaKTEepPUCTUK Yy4yOypyak Ba Oy3WJIMII YM3UFUHUHT KecMacuaaH ubopar coxana
M.Caiiro TOMOHUJAH KHUPUTWITAaH yYMyMJAllllTaH Kacp TapTHOJIM omeparopiap
Epramuia Oy3uIUIT YU3UFUHUHT KecMacua u3fiaHaéTrad QyHKIUS KHAMaTUHU Ba
TEHIJIAMAHUHT ~ XapaKTepUCTUKacuaa  u3laHaérraH  (PyHKIUS  KUWMAaTUHU
Oofnaliuran maptiap acocuaarud derapaBuii macananap O.A.PenuH TOMOHUJaH
Oarapcun ypranwirad. CUHTYJsIp KOA(Q(UIMEHTIM apaiail TUIAard TeHrjiama
Y4YH TUNIEPOOJIMK KUCMU BEPTUKAJ SPUM IOJI0CaAaH, SJUTMITUK KUCMU 3Ca TYFpU
TYpTOypUakaan wubopar OyiAraH coxajaa HOJOKaJl uYerapaBuil macajaiap
A.A.AGamkuH nnutapuaa atpodanya TaIKUK KUJIWHTaH.

Juccepraumus TAAKUKOTHHUHI AUCCEPTALMSA 0aKaPUIITaH OJIUN TabJIUM
MYacCACACHHMHI WIMHI-TAAKUKOT UILIAPH pekajapu OMJIaH OOFIMKJIUTH.
Juccepranuss TaakKMKOTH MareMaThKa HWHCTUTYTH WIMHH-TAAKUKOT HILJIApH
pexxacunaru GA-O1-O002 pakamnu «Tunu Oy3minyBuM TEHrJamajap Ba apajaril
TUNZArd TEHIVIaMaJIap y4YyH KyWWIraH 4erapaBuil MacajlaJlapHUHI CUMJIMIIN Ba
CHEKTpal Xoccajapu Ba ynap Owiad OOFIMK MaxcyCc (YHKIHSUIADHU TaIKUK
ki , @4-OA-D010 pakamnu «XycycHuil XOCUJIaau Ba CUHTYJISIP MaxCyCIIUTH
oynran muddepeHnman TeHTJIaManap YYyH 4YerapaBWil macajiajap Ba DJpKHH
yerapajiv 4u3uKiu Oynmaran macananap» Ba OT-D4-88 pakamiu “MkkuHuu Ba
IOKOpY TapTUOIM apajialll TUOAArd TEHIVIaMallap Y4YyH TYFpU Ba TeCKapH
MacajalapHUHT TAAKUKIApU MaB3ycuaaru (pyHaaMeHTas JoHuxanapu Joupacuia
Oa)kapuJIras.

TagKUKOTHUHT MakKcaau CUHTYJSIp KOd(PIUIMEHTIN apajail 3JUTUNTHK-
rUnepOOJIMK TUMAArd TEHrjamanap Y4yH KOPPEKT KYHWIraH JIoKajd Ba HOJOKAal
YerapaBuii MacallalapHH TOMHUIN Ba YJApHUHT OUp KUUMATIN EUWIHMIIWHU
ucOoTHamnIan noopar.

TagkukoTHUHT Ba3udajaapu Kyiiuagarujiapaan uoopar:

CUHTYJIAp KO3(PPUIMEHTIN apajiall TUIJAard TEeHrJaMmanap y4yH Oy3uiIuiil
YM3UFUHUHT KecMacuja Ba 4YerapaBuil XapakTepUCTHKa  KUCMUJA Oepuiran
mapTiap OujaH Macaia CYHUMUHUHT MaBXKYIJIUTH Ba SSTOHAJTUTHHN UCOOT KUJIUIII,
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cunrynap kospduuumentnu [ennepcreAT TeHriIamMacH Y4YyH 4YerapaBuit
XapaKTEPUCTUKAaHUHI KUCMUJA CUIDKULIUIM YerapaBuil MaCaJlaH! ypraHuIL;

AITUITUK-TUNIEPOOJIMK TUIJArU TEHIJIaMa YYyH WYKU XapaKTepUCTHKaIapaa
CHWJDKHILUIM YerapaBuil MacalaJlapHu TaJAKUK KUJIMIILL

apajall TUIard TeHIVIaMaJJapHUHT OUp CUH(U y4yH OYy3WJIUII YM3HUFUIA Ba
napajuien xapakrepuctukanapaa Ppankn Ba  bunanze-Camapckuil  mapmim
yerapaBuil MacaJaHUHT MaBXKY/UIMTY Ba SITOHAJIMTUHY UCOOTIAILL;

AIUTMIITAUK KUCMHM TEKUCIMKHUHI YOpAaruaH Ba BEPTUKAJ SPUM I0JOCAJIaH
ubopar apanain derapajaHMaraH coxajiapia CHHTYJISp KOI(PPHUIMEHTIN apajalil
AIUTMIITUK-TUIIEPOOIUK TUIIJATH TEHIVIaMallap YYyH JIOKaj Ba HOJIOKAJl YyerapaBuil
MacajalapHy TaIKUK KA.

TagKMKOTHUHT 00BEKTH KUYUK XaJ[JIM CUHTYJIAP KO3(P(ULIHUEHTIN apajall
AIUTUIITUK-TUIIEPOOIUK TUIJATH TeHIIamaiapiaH noopar.

TagKUKOTHHHI NpeIMeTH CUHTYISIp KO3(QQUIMEHTIN apajail TUIAArd
TEHIJIaMajap Y4yH JOKaJl Ba HOJIOKaJl yerapaBuil Macajanapaas uobopar.

TaagkuKOTHHHT ycy/uiapu. TaaKUMKOT HMIIMAa Y3rapyBUMJIAPHU AKPaTHIL
Ba CHUHIYJSIp MHTErpajl TEHIVIamMalap YyCyJUIapuaaH Xama 3KCTpEMyM
OpUHLUNUIAH QoNaaHuIraH.

TaaKUKOTHMHI WJIMHUH THTWINIH KylHuaruiaapas noopar:

Yerapananmara coxaja CHHIYJSAp KO3(QQUIMEHTIN apajail TUIJard
TEHIJIaMa y4yH Oy3WJIMII YM3UFUJIa BA YerapaBUi XapaKTePUCTUKAHUHT Oyiaruaa
Oepwiran maptiap OwiaH KyWwiraH d4erapaBuid MacallaHUHT OUp KuUHMATIU
€4HMMTIa 3ra 3KaHJIUIYM UCOOTIIAHTaH;

Cunrynsip ko3 pueHTIN ['ennepcrent TEHIJIAMacH y4yH
yerapajaHMaral coxaja 4erapaBuil XapaKTepUCTUKAHMHI OYyiaruia CHIDKUILIA
yerapaBuii mapT OepuiiraH MacajJaHUHT SITOHA €4MMH MaBXYyIJTUTY UCOOTJIAHTaH;

DM TUK-TUIIEPOOTHK TUIJATH TEHIJIamMa Y4YH WYKU
XapaKTepUCTHKANApAa CHWDKHUILIM MIapT OepuiraH MacajaHUHT Oup KuiMaTiIu
€4rMra 3ra 3KaHJIMIM NCOOTIaHraH;

Apanami  TUOAAard  TEHTJaMaJapHUHT Oup CUHQU y4YyH Hapauiesn
XapakTepucTHKaiapaa Ba Oy3unuin uumsuruaa bunansze-Camapckuii Ba dpanki
HIapTiapy OepwiraH uyerapaBuil macajla €YUMUHUHI MaBXKY/UIMK Ba STOHAJIUK
TeopeMasiapu UCOOTIaHTaH;

OIIUOTUK ~ KUCMU  TEKUCIMKHUHT  OMpUHYM  yoparujaH  ubopar
yerapajaHMaraH coxaja CHHTYJIsIp Kod(duiueHTIn apanam  3JUTUNTHK-
runepOONIMK THUIAArd TEHIJIaMa Y4YyH uerapaBui MacajaHUHT Oup KUWMATIU
SUMJIUIIN UCOOT/IAHTaH,

Apanaii Tunard TeHrjaaMadapHUHT OMp CUH(U yUyH YHT SpUM TEKUCIHUKAA
@paHKJI MacaJaACHHUHT OUp KMMUMATIIM €4UMTa 3ra SKaHJIUTU UCOOTIIaHTaH;

Cunrynsp ko3dduUMEHTIM apajanl TUNJArd TEHIJaMa YYyH SIUTUITHK
KUCMHU SIpUM ToOJocajaH uOopaT derapajaHMaraH coxaja JIOKajl Ba HOJOKall
yerapaBuil Macajanap e4ruMiIapyu MaBxKy]l Ba ITOHAJIUIY UCOOTJIAHTaH,;

TanKUKOTHHHT aMaJIMii HATUKAJIAPU CHUHTYIAP KOAPOUIUEHTIN apasiall
TUIJArd TEHIVIAMAJIap Y4yH YerapaBuil MacalajlapHU €YUIl YUYYH XapaKTepPUCTUK
Oynamaran kucmuga Ppearonam OYiamaraH omepaTop HIITHPOK STraH Ba OWUTTa
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SIKKaJaHTaH HyKTaja OMpUHYN TapTHOIN MaxCyCIUrd OYiraH CUHTYJSP MHTErpal
TEHIJIAaMaHU PeryJsipu3aiysi KWINI alrfOPUTMH MIUIA0 YUKWITaH.

TaIlKl/IKOT HATH/KAJAPUHUHI HINOHYJIMJIHTH. OnuHran HaTH)XKAaJIApHUHT
HITOHYJINJINTH MaTCMaTHuKala Ka6y.]I KWIWHIaH aHaJIM3 YCYJUUIApH Ba apaJialll
TUILAArd TCHIJIaMaJlap Y4YYH lIGI‘apaBI/II‘/JI Macajajlap Ha3apusaCHu KS'/J]J'IaHI/IJII‘aHJII/II‘I/I,
TCOPCMAJIAPHUHT KaT’bI/IfI Ba TSJ/JII/IK ncOOTIIaHTaHU OUJIaH acoCjIaHaau.

TaaKUKOT HATHKAJIAPDUHUHT WIMHMH BA aMaJIUA aXaMUATH.

TaaKUKOT HATW)KAIAPUHUHT UMUK aXaMHsITH YOy WIIa OJWHTaH WIMUN
HaTWKANapJaH CHHTYJIAp KOYPGUIMEHTIW apajaml  JIUTUITHK-TUTIEPOOTUK
TUTIIATH  XyCcycwid Xocunanu auddepeHuan TeHrlamManap HazapuscHaa
doiiaaHnIT MyMKAHIUTH OWJIaH U30XJIaHa !,

Huccepranus WIIKA OJWMHTaH HATHXKAJTAPHUHT aMalluid axaMUATH WIMUN
HaTWKaJlapHU apajiall TUIJIard TEeHrjaManap opKaiu udoaaliaHaauran Qusuk,
TEXHUK Ba OWOJOTMK >Kapa€HJapHU VpraHumga TaaOWuK HSTWIMIIN OWJIaH
OeNrwiIaHaaun.

TagKUKOT HATIKAJAPUHUHI KOPUM KHJIMHMIIM. YerapamanmaraH
coxajap/ia CUHTYJIsIp Kod(DPUIIMEeHTIIM apaialll TUIJIarkd TeHIIaMaiap Y4yH JOKal
Ba HOJIOKAJI YerapaBuil Macajaiap Oyinua OJIMHTaH HaTHXXajlap KyWuJard WIMHAN
TaJIKUKOT JIOMMXAIapy/ia dKOPHUIl KUIINHIaH:

Uerapananmarad coxajiapja CHUHTYJSIp KOA(hOUIMEHTIM apaiail THUIJard
TEHIJIaMaJlap y4YyH YerapaBuil MACAJIAJIAPHHA CEUMINra KYJUIAHWITaH YCyJd Ba
MyHOco0aTiap ““ DKTpeMal >KapaéHJIApHUHT MAaTeMaTUK MOJC/UIAPUHUHT apaJiaill
tungard Homokan muddepennuan tenrnmamaiapu’ (Ne 0213-2014-0002, 2016-
2018 wmnap, POA Kabapaun-bankap wiMuii Mapka3u aManuii MaTeMaThka Ba
aBTOMATJIAIITUPUII MHCTUTYTH, Poccus) OViimya WIMHIA TaJKUKOT HWIUIAPUHU
Oaxxapuiaa Oy3uiaJural apajaml TUIJArd TEHrJaMmajap CUH(QHU Y4YyH JIOKajld Ba
HOJIOKQJI 4YerapaBud MacaJajapHU TaAKUK KWIWIIIA KyJulaHwirad. Mnmni
HAaTWKAHUHT KYJUIAHWIWIOM apajail TUIJard TeHIJIaManap y4YyH JOKald Ba
HOJIOKAJT YerapaBui MacajajlapHy caMapaiy TaJIKUK KWW UMKOHUHU OepraH;

Cunrynsap kKo3GOUIMEHTIN SIUTUNTUK-TUNEPOOIMK THUIIArd TEHrjIamanap
YUyH KOPPEKT KYWWIraH JIOKaJ] Ba HOJIOKAJ YerapaBUil MacajlaJlapHU CYMII
yCcyJulapu acocuna oiauHTran HaTmwkanap AAAA-b19-219021990010 - 4 pakamiu
“Tebpanunuiap cucteMacu Hazapusicuga Kacp XucoOHuWHT Taabuku” (Poccus,
Butyc bepunr wommm Kamuatka pgaBmat yHuBepcutetmHuHT  01-04\253,
13.12.2020 wmabIyMOTHOMAcH) XOpWXKHM Jovuxaaa dongananunrad. Mimmuit
HaTwkKanapaaH (ougasaHuIl SUTMOTUK-TUIIEPOOTMK TEHrjJaMajap y4dyH SIHTU
yerapaBui MacajiaJlapHy €UuIlTra XUu3MatT KUjraH;

HMuccepranusaa onvHraH Hazapuil Hatwkanap Kozoructon PecnyOnukacu
¢dan Ba Tabaum Bazupauru (2018-2020 itit) Xyxa Axman ScaBu Homim Xankapo
KO30K-TypK yHuBepcutetn AP05133873 pakammm “I'paBumerpusiza  TagOuWK
KWIMHAUTaH Kacp TapTUOJIW SJUIMITUK OTNEPATOPJIAPHUHT MAaTeMAaTHK MOJCIN
Y4yH YU3HUKIH OYIMarad TeCKapu MacajajlapHU €YHIIHWHT COHJIM YCYyJJIapu Ba
napajien anropuTMiapu’ JoMuxacu OyiWnda WIMUN TaAKUKOT HWIUIAPUHU
Oaxapumaa (ornananwirad. XycycaH, SJUIMOTHK coxana Jupuxie macamacu
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eunMugaH (QoigananunO, apajgam TUIAArd TEHIVIaMajgap Y4YyH 4YerapaBuil
MacajajapHd €4YuIl yCyJulapu Ba MyHOcoOaTjapu Kacp Japakald SIUTUITHK
oreparopjiaH ubopaT OUPUHYM TAPTUOIM SBOJIOLUA TEHIJIAMACH YYYH TYFpHU
MacallaJlapHd  TAAKUK KWIHIIAA KyJUIaHwirad. Mnmuii  HaTvKalapHUHT
KYJUIAHUJIUMIIN 3JUIMNTUK THUIJIard TEHIJIAMAJIAp YYYH SHTH KOPPEKT YerapaBuil
MacajajlapHy €4ulll UMKOHUHU OepraH.

TagkukKoT  HATWKAJAPDMHHMHI  anpodamusick.  Maskyp  TaaKUKOT
HaTWXKamapu 27 Ta WIMHA-aMaliiii amKyMaHiIap/a, >kymaagaad 19 ta xankapo Ba 8
Ta pecnyOiHKa WIMUKR-aMalui aHKyMaHIapuaa MyXoKaMaaaH YTKa3uIraH.

TaagkuKOT HATHKAJAPUHUHT JbJOH KWJIMHraniauru. J[luccepranus
MaB3ycu O¥yiinua >xamMu 48 Ta WIMMIl WII YOI JTHITAH, IIyIapiaH, Y36eKHCTOH
PecnyOsinkacu Onuil aTTecTaTUUsl KOMUCCHSICUHUHT TOKTOPJIMK AUCCEPTALUSIIApU
acoCuil WIMHMIA HATH)KaJIapUHU YOTI ATHII TaBCUS ATUITAH WIMHI Hampnapaa 21 ta
WIMHMIA MakoJja, )Kymiiajgad, 13 tacu xopmxkuil *ypHamiapaa, 8 tacu pecrnyOiuka
YKypHaJUTApU/1a YOIl KWJIMHTaH.

JluccepTanMsHUHT TY3WIMIIM Ba XakMHu. Juccepranus KApUII KHCMH,
TyprTa 000, Xynoca Ba QoinanaHuiaran anabuérinap pyixaruman wuoopar.
JuccepranustHUHT XakMu 158 GeTHU TallKuT STraH.
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JIACCEPTAIIMSIHUHT ACOCUMN MASMYHHA

Kupum xucMmuna yTKa3wirad TaJAKUKOTIAPHHUHT J0J3apOJIMTU Ba 3apypaTtu
acocjaHraH, TaJKAKOTHUHT  pecnyOnuka  ¢daH  Ba  TEXHOJOTHsUIApH
PUBOKJIAHUIIVMHHAHT YCTYBOP WMYHAJIMILIAPUra MOCIMIHM KypCATWITaH, MaB3y
Oylinya XOpWXHUI WIMHI-TAIKUKOTIAp I[IApXH, MYaMMOHUHI YPraHWITaHINK
Japa)kacu KEeNTHUPUIITaH, TaAKUKOT Makcaau, Basudayapy, OObEKTH Ba MpPEAMETU
TaBCcU(IaHTaH, TAJAKUKOTHUHI WIMHMH SHTWINTH Ba aMaluid HaTwxkanapu OaéH
KWJIMHTaH, OJIMHIAH HATWKAJIAPHUHI Ha3apud Ba aMaiuil axaMusaTd O4ud
Oepwirad, TaIKUKOT HATWKAJTAPUHUHT JKOPUN KWIMHUIIM, HALIP 3TUITAaH HULUIAP
Ba JAMccepTalysl TY3WIMILN OYHNYa MabIyMOTIap KEJITUPUIITaH.

HuccepranustHuHr  “CHHryJisp Ko3Q@UUHMEHTJIH apajaml THUIIaru
TeHIJIAaMaJIap YYYH CWDKHILIM 4erapaBuii Mmacajiajap” 1e0 HOMIJIaHYBYU
OupuHYM 000MAa CUHTYJISAP KOA(P(ULUMUEHTIN apajall TUIJIard TeHrjiamanap y4yH
YyerapaBMii Macajanap €4wirad. Apanail TUIAard TEHIrJaMajJapHUHT Oup cuH(U
Y4yH YerapaBuil Ba WYKM XapaKTepUCTUKAJIapAa CUDKHIILIM Macajajap TaJaKuK
KHWJIMHTaH.

by 0oOHuHr OupuHuM mnaparpaduia AUCCEpTalus acOCUN HaTWKalapuHU
OJIUIII YUYH 3apyp Oyiran 0ab3u OUp MabiyM MabIyMOTIap KEITUPHUITAH.

WxxuHuu naparpadaa CUHTYJsp KOAQGUIUEHTIIN apaiall TUIIard TeHriaama
yUyH KapajaéTraH COXaHUHI TMIEepOOSUK KUCMUA XapaKTepUCTUKa Oyiaruaa Ba
Oy3WiuIl YM3UFUHUHI KecMacujaa OepwiraH MapTid derapaBuil Macaia
yprannnrad. TagkvK KWiIMHAETraH Macaja E€YWMHHHMHI SITOHAJUTH 3KCTPEMYM
npuHUMNM  €paaMuga ucOoTiaaHrad. Macaia eYUMHHHHT  MaBKyAJUTHHU
ucOotnam >kapaHuja CHUHTYJSAp UHTErpan TeHriaamanap, Bunep-Xond Ba
®penrosbM MHTErpall TEHIJIaMalap Ha3apysICH KYJJIaHUJITaH.

D=D"uD Ul Zz=X+Ily xoMIUIEeKC TEKHCIUKHUHT coxacu, Oy epaa D"

coxa Y >0 spum tekuciamkaan nbopar, D™ coxa aca Y <0 sapuM TEKUCIUKHUHT
YEeKJIM coXacu Oyimo ,
. m (04 ﬂ
(signy)|y| u,, +u,, +jux +20u =0, (1)
|y| 2 y
terrnamanudr A(—1,0), B(L0) wnykramapman umkyBun AC Ba BC
xapaktepuctukaigapu Ba Y=0 Tyrpu uwmsuruHuHr AB kecmacu OwiiaH
yerapananran, | ={(X,y):-1<x<1 y=0} opamukman wubopar Oyiacua. (1)
TeHramaza M, ¢, [, Jap Xakukuil coHmap OyimO, KyHWuaaru IapTIapHU
KaHoarnantupagy M>0, —-m/2< B <1, |e|<(m+2)/2.
o, 03, mapaMeTpuK TEKHCIMKIA KyHHIaru TyFpy YM3HKIap OuilaH yerapagaHral
m m
AC,: B+, :_51 B.C,: 5, —«, :_E’ AB,: 5, =1,
AB,C,yaOypuakau Kapaiimu3z Ba T («,,[f3,) HykramuHr Oy yuOypuakna

KoWnammim ypaura kypa (1) TeHriiama yd4yH derapaBUil MacaiajapHU Kapaimmus
Ba TAJKUK KUJIAMU3.
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T (e, B,) € AAB,C,0¥acun.
Ky#innarnga Oenrmnanmap kxupuramms: | ={(X,y):—o<x<-1 y=0},
I, ={(x,y):1<x<wo, y=0}, C,(C) - AC(BC) xapakrepuctuxanuar E(c,0)

HYKTaJaH YUKYBYM XapaKTEPUCTHKa OWJIaH KECHUIIMII HyKTacu, Oy epaa cel -
UXTUEpUi (PUKCHUpJIAHTaH COH.

p(x) eC'[-1,c]- mudppeomopdpusm [-1,c] xecmanm [c,1] kecmara
akciaHTHpaau, Iy Owmman Oupra p'(x)<0,p(-1)=1, p(c)=c. Yoy
P(X) =0 —kx umsukau QyHkuusHA MHCOA cudatuga  KelTupamus, Oy epaa
k=(1-c)/(1+c), 6=2c/(L+c).
TF macana. D coxana Kyduaard mapTiiapHd KaHOATJIaHTUPYBYH U(X,Y),
(yHKUHS TONMUIICHH:
1) u(x,y)eC(D), 6yepma D=D uD Ul Ul,,
(T, =(o01], T=[Lo));
2) C*(D") cundra terumum Ba D coxana (1) TeHIIaMaHM KaHOATIAHTHPAIH;
3) D" coxama R cuH(ra ternmum yMyMmiamras ed4UMIaH HOOpaT;
4) yuiOy TeHIIIMKIAp Oakapuiiaau

limu(x,y)=0, y=0, R*=x*+4(m+2)?y™?; (2)
5) ym0y yerapaBuii apTIapHH
uxy)| =0, xel, i=12, 3)
U Y|, =w (), -1<xs(-1)/2, @
u(p(x),0) = u(x,0)+ f(x) , -1<x<c (5)
Ba yJIQHUIII TAPTUHU
5im0 y*u, = 5irg(—y)ﬂ°uy, x el /{c}, (6)

KaHOATIaHTUpaau, Oy numuTiap X==x1, X=C Hykranapga 1—a— [ nan
KMYMK TapTuOJa MaxCyClMKKa »dra Oyiaumm MyMKuH, Oy eprha
a=(m+2(8,+a))/ (2m+2), f=(m+2(8,-a)/(2m+2), f(x),
v(X), @(x), 1=12- Oepwnran ¢yHkmslap , my OwminaH Oupra
f (x) eC[-1,c]nC*¥(-1,c), 0,€(0,1], f(-1)=0, f(c)=0,
w(x)eC[-1 (c-1)/2]nC*? (-1, (c-1)/2), 5,€(0,1], w(-1)=0, u-
y3rapmac coH, ¢ (X) ¢ymxumsmapan X=-1, X=1 Hykramap arpoduma
p,(X)=A+X)@,(X), ¢,(X)=0-x)9,(X) xypununuiapna ndonamaimus Ba
[-N,=1], [L,N], N >1 uxtu€puii kecmanapna ['€npaep maptuHu Ba Oapua
erapinya katra |X| mapaa |, (x)|<M|X|° TeHrcH3IMKHM KaHOATIAHTHpa.H,
oy epna 6,M - mycbat y3rapmac coHap.

D~ coxama (1) Tenrmama yuyH ymoy liﬂ(})u(x, y) =7(X), xel,

Iirrg(—y)ﬂ‘]uy =v(X), Xel, OonulaHFruy IIAPTIAPHU KAHOATIAHTHPYBUU IIAKIIH
y—>—

y3rapran Ko MacaiacMHUHT €4UMU YOy
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1
U y) =7 T(X s (_y)(wj(lﬂ)ﬂ1(1—t)“1dt "

-1

2 (—y)““*“jmt)-a(l—t)-ﬂdt, @
+2

[Na+p)2-’
HapOy dopmymacu Owran wudomamanamu, Oy epmaa y, =
C o T(a)r(p)

I'(z) — DiinepauHT ramMmma QYHKITUSCH.

rQ2-a-p)2-"
1-B)rl-a)r@-p)

Arap 7(X) Ba v(X) dyakuusiap (—1,1) opanmukna y3nykcu3 (GyHKIHSIIAP

Vo=

oynca, (7) xypunumpaarn udomann Yy <0 nma (1) TeHrIaMaHUHT yMyMJallTraH

cunMH J1e0 araiiMu3. YMyMIIallirad euuM OMPOp CHJUTMKJIUKKA 3Ta OYJIMIIN YIyH
7(X) Ba v(X) QyHKIMsIap OUPOP AHUKIMK/IA CHIUTHKIMKKA 3ra OYIIHIIN 3apyp.

R cund. Arap 7(t) dynkmua -1<t<1l ma ¢, >1-f xypcaTkud Onman
['émpnep maptuam Kanoatnantupca, v(t) ¢yHkmus sca —-1<t<1l ma a,>«
kypcatkuu Omnan ['€npaep maptunu Kanoatnantupea, Yy <0 na (1) TeHrmamanuHr
(7) ymymnamras euumu R cuHra terumm 0ynanu.

by naparpadHuUHT acocuii HaTWXKajdapu Kyluaaruya:

1.1-reopema. Ymdy ¢ (X)=0, i=12, w(x)=0,f(x)=0, O<u<l

maptaap Oaxapuiran 0yiacud. Y xonaa TF macanacu (akat TpuBHan eduMmra 3ra

oymasu.
1.2-teopema. p(X)=0-kx, 6=2c/(1l+c), k=(@-c)/(1+c) Oyncun.

Cyurpa o,<0 ¢éxu ¢,>0 Ba g > 2:1m, 1e(0,)) oyncun. YV xomma TF

MacaJaHUHI €YUMHU MaBXYyJ.
Yuunun naparpadaa cunryisap kosdduiuentiu ['ennepcren TeHrnamacu

(signy)|y|"u,, +u, +%uy =0 (8)

y4yH loKopuaa kypcatuiaran D coxama cupkuimm macana ypranunagu. (8)
TeHrnamaza M, map m>0,—-m/2< f <1 mapriapHd KaHOATJIAHTUPYBYU

XaKUKUU COHJIApIUP.
A macana. Kyitnnaru xoccanapra sra 0yaran U(X,Yy) (QyHKIHS TOMHICHH:
1) u(x,y)eC(D),6yepaa D=D uD Ul Ul,;
2) u(x,y) ¢yaxkmus C*(D*) cunudra terumum Ba 6y coxana (8) TeHrmamanu
KaHOATJIaHTUPAIH,
3) u(x,y) ¢oynkmus D™ coxaga R cuH@Tra Ternunm ymymiamrad e4nm;

4) ymoOy TeHrIMKIap Oakapuiaau

limu(x,y)=0, y =0, R*=x>+4y™* [ (m+2)?%; (9)
5) u(X,y) byHkuus ymoy uerapaBuii mapTiapHu
u(x,y)|,, =), vxel, i=12, (10)
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UG, 001+ il8(PON = (x) . -1<xsc, (12)

u(p(x),0)=pu(x,0)+ f(x), -1<x<c (12)
Ba yJIaHHII IIapTHHU
5irrg y*u, = 5irg(—y)ﬂ°uy, x e I \{c}, (13)

KaHoaTNIaHTUupaau, Oy jaumutiap X=11, X=C nga 1-2f nan xkuuuk TaptuOaa
MaxCyClUKKa odra Oymumm MyMmkuH, Oy epma S=(M+24)/(2(m+2)),
w(X), f(X),@(X) map »oca Oepwiaran ¢ysxuumsap, 6,(x,) Ba 6(X,) map Mmoc
pasumga AC Ba BC xapaxrepuctukanapuusr (X;,0),X, €| HykTagaH 4uKyBuu
XapaKTEPUCTHKA OMJIaH KECHUIIINII HyKTaCHHUHT adduxciaapu 0ymumo,

0,(x,) = X02—1 B i|:(m +2)(1+ XO)T/(mz)’ 000 — 1+x, i[(m +2)1- XO)T/(mz)

4 2 4
KYpHHHUIILIApTa 3ra.
Kyiinnaru teopema ypuHu:
1.3-teopema. YmoOy p(X)=0-kx, o=2c/(l+c), k=(@-c)/(1+c),
p(x)=0, 1=L2, w(x)=0, f(x)=0, 0<p<l, x>0 maprrap Gakapuiaran
oyncuH. Y xonna A macanacu (akat TpUBHAJI €UUMTa 3ra Oyau.
1.4-treopema. Ymoy p(x)=0—-kx, rne k=(@2-c)/(1+c), d=2c/(1l+c),

k' “p+k“u<l, 0<wu<l, 0<p<l, az_—’b)" mapTiap OaKapuira
P M H P 2(m+2) pTjiap p
oyscuH. Y xoia A MacalaCHHUHT €UUMH MaBXY/I.
Typrunun mnaparpapna EC, Ba EC, wnukm xapakrepucTHKanapaa

cwokanu mapmm Ba Y =0 Oy3wmm yusuruHuHr AB Kecmacuga Jiokan

CWDKHIIUIA INApTIAM SHTYM 4YerapaBuil Macajia TaAKWK KuiuHTraH. FOxopuma
kypcatwiradn D coxana (8) TeHrnmamaHu KapaiMus.
GN macana. D coxana Kyluaaru mapTiapHi KaHOATIAaHTUPYBYH U(X,Y)

GbyHKIIUS TOMTUJICHH:
1) u(x,y)eC(D),6yepma D=D uD Ul Ul,;
2) u(x,y) ¢ynkmus C*(D*) cundra ternuum Ba Oy coxazna (8) TeHrIaMaHu

KaHOATJIaHTUPAIH;
3) u(x,y) ¢oynkuus D™ coxama R Termmum ymymIiamraH eduMaaH Hoopar ;

4) ymby TeHraMKIap Gakapuiaiu
limu(x,y)=0 , y20, R*=x"+4(m+2)"y"™;

5) yuOy derapaBuii IIapTIapHU
u(x, y)\y:0 =p(x), xel, i=12,

L6, 001+ 6 (PO =w (), ~1<x<c,
u(p(x),0) = pu(x,0)+ f(x), -1<x<c
Ba YJIAHMII [IAPTUHU 5”2 y*u, = 5ir[g(—y)”°uy, x e I \{c}, xaHoaTnmanTupamu, Iy

Oounan Oupra X=11, X=C ga Oy mumutnap 1-2f pan Kuuuk TapTUOIA
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MaxcyclIMKkKa Jra Oymumm MyMmMkuH, Oy epma S=(M+24)/(2(m+2)),
w(X), f(X),(X) map 6epunran gyHKUMsIIAp, L, o Nap y3rapmac MycOaT COHIap,
6, (x) Ba ,;(p(X)) sca moc pasumpna EC, Ba EC, xapakTepucTHKaTapHUHT
(%,,0) Ba (p(X,),0), X, € (—1,C) HyKTaNapAaH YUKYBYM XapaKTepUCTUKAIAP OUIaH
KECHILNII HYKTAJTAPUHUHT KOOpJAMHAaTanapu 0yau0, ynap Kyluaara KypyuHHILIra
2/(m+2)

ora 0/ (x) = c+x0;_((m+2)(c—xo)) |

2 4
. c+ p(x m+2)(p(x,)—c) """
go(p(xo)):( o o>;_(( (et )j |

TypTuHuM naparpaHUHT aCOCUI HaTUKACU KyWH1aruya:
1.5-Tteopema. 1.3 TeopeMaHUHT maApTIapu Oakapuiran OYiacuH. Y Xoiaa
GN wmacanacu QaxaT TpuBHAJI €YUMTa dTa.

1 1
1.6-reopema. Ymby p(x)=5—kx, k2 p+k 2u<l, 0<u<l, 0<p<1,
pB,>@1-m)/3, 6y epma o=2c/(d+c), k=(1-c)/(1L+c), azi
2(m+2)
maptiap Oaxapuiran 6yiacud. Y xonga GN macamacCMHUHT €4MMU MaBxKy/I.
Ymby OoO6HuHTr OemmHun maparpaduaa (8) TeHrmama y4yH S
MapaMeTpHUHT [, =—M/ 2 KuiiMaTHIa CUDKUIILIA Macaa equiIajin.

Yy TeHrnamMmanu

: m m
(signy)|y| uxx+uyy—2—yuy =0,m>0 (14)

1 — 606nuHT 1.2 maparpaduna kypcatmwiran D coxana Kapaitmus.
Amacana. D coxaga Kylmpara mapTiIapHH KaHOQTIaHTUPYBUM U(X,Y)

(GyHKUHS TOMUIICHH:
1) u(x,y)eC(D), 6yepra D=D uD' Ul Ul,;
2) u(x,y) ¢oyakmus C*(D*) cundra Terumum Ba 6y coxazna (14) TeHrnamanu

KaHOATIAHTUPAIIH;
3) u(X,y) ¢oyukmms D coxama R cuH(ra termmum ymymiamra

e4ruM/IaH noopar;
4)  ymly TeHIIMKIap Oaskapuiau
limu(x,y)=0, y =20, R*=x*+4y™* [ (m+2)*;
5  u(x,y) byHkuus ymoy yerapaBuii mapTiIapHu
u(x, y)\y:0 =p(x), WVxel,i=12,
ulg, ()1 + [0 (PN =y (x) . -l<x<c,
u(p(x),0) —u(x,0)=u(c,0)+ f(x), —-1<x<c,

Ba KyMUJaryu yJaHUII IAPTUHU
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-m/2

limy

aumuTiap X=211, X=Cnxa Oupnan KUYUK TapTHOJa MaxCyclIMKKa 3ra OYauiu

H -m/2
u, :5|_)r1f(1)(—y) u, Xel\{c} xanmoarnmamtnpamm, ury Ounan Oupra, Oy

MyMKuH, y(X), f (X), o (X) nap 6epunran pyHKuusiap, 4 - MycOaT y3rapMac COH.

by maparpadHuHr acocuii HaTWXalapu KyHuaara teopeMaiapia KeITHpUJI-
TaH.

1.7-reopema. YmOy maptiap ¢ (X)=0, =12, w(x)=0, f(x)=0, u>0
ypunnu 6yncun. ¥ xonga A Macanacu (akaT TpUBHAJ €4MMra 3ra Oynanu.

1 1

1.8-reopema. Yoy mapraap p(X)=35—kx, 0< u<k*(1—k*) Gaxapunran
oyncun, 0y epma kK=(@0-c)/(1+c),0=2c/(1+c). Y xonma A MacaJacCHHUHT
CUYUMHU MaBXKY/I.

JuccepTauusiHUHT “ApaJjiall THNJArd TEHIVIAMAJAPHUHT Oup cuHdu
YYyH HOJIOKAJ 4YerapaBuii Mmacajajap” HOMIM HMKKHHYH  0O0OHM;a
EC, xapakrepucTuka 4yerapaBuil mapTAaH 0307 KWIMHIAH Ba Oy eTUIIMaliaura
['enmnepcrent mapTd nmapaboOaUK Oy3WIMII YM3UFUHUHT KEeCMacHuja JIOKal
CHUDKUIILIA WYKW YerapaBuil mapT OWIaH aJMaIlTHPWITaH IIapTiap acoCHIard
Macaia edwiraH. YerapajaHMaraH coxajla CHHTYJISP KO3(PQUIMEHTIN apaiaml
TUTZATd TEHIIaMa y4yH bumansze-Camapckuil macallacl THIHAJATA YerapaBHid
MacaJajap TaaKUK KHJIHHTaH.

Ymby O6o6uunr 2.1 mnaparpaduma cuHrymsip KodhOUIMEHTIH apalanml
TUTIArK TCHTIaMa YIyH OY3WIIUII YU3UFU/Ia Ba WIKU XapaKTePUCTHKAAa OCpUiTaH
maptiaap OujaH Macajia equiraH.

bupunun O600HuHT 1.2 maparpaduma xypcatwiran D coxama (1)
TeHIIamMaHu  Kapaiimms.  [C,1]kecmanm  [-1,C]kecmara  akciaHTHpYBYM
q(x)eC'[c,1]] mmupdeomopdusmun Kapaiimms, my Ouman Oupra Q'(x) <0,
g(c)=c, q@) =-1. byunait pyukmusuiapra mucon cudaruaa ymoy J(X) = p —kx

1+c 2¢
YM3UKA QYHKIUSHA OJIMII MyMKHH, Oy epna, K= o p= -y p—k=-1,
p—kc=c.
B macana. D coxama Kyiimmard maptiapHd KaHoaTiaaHTthpagurad U(X,Y)
GyHKIUS TOMTUJICHH:
1) u(x,y)eC(D), 6yepra D=D uD Ul Ul,;
2) u(x,y)eC?*(D") Ba 0y coxana (1) TeHrIaMaHu KaHOATIAHTUPAIH;
3) u(x,y) ¢dyskums D coxama R cuHpra Termnmm ymymiamraH eduMIaH
nubopar,
4) ymoy
limu(x,y)=0, y=0, R*=x*+4(m+2)?y™? Tenrnuknap Gaxkapuiaim;

5) Kyiuaara yerapaBui IapTIapHuU
u(x, y)\y:0 =p(x), xel, i=12,
u(x, y)\ECl = (x), c<x<(c+1)/2,
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u(q(x),0) = au(x,0)+ f(x) , c<x<1
Ba YJIAHUII MAPTUHH

Mﬂ) y*u, = 5Lrg(—y)ﬂ°uy, X € | \{c} xanoaTnmantupamu, my Ouian oupra,
Oy JuMHUTIAp X==x1, X=C Oymranma l-a—f [gaH KUYMK TapTUOAA
MaxCyclIMKKa 3ra Oymmmm MyMkuH, Oy epma a=(M+2(5,+¢a,))/ (2(m+2)) ,
L=M+2(5,—-,)) (2(m+2)), f(X), w(X), ¢(X) - 6epunran GpyHKIHATAD, LTy
ounan Oupra f(x)eC[c,1]nC**(c,1), o, <(0,1], f(c)=0, f(1)=0,
w(x)eC'c,(c+1)/2]nC**(c,(c+1)/2), w(c)=0, L —const, @ (X)
¢ynkumsitapan - X=-1, X=1 wykramap artpoduma ¢,(xX) =1+ x)p,(x),
?,(X) =(1-X)@,(x) xypurnmmaa udonamaiiMu3 Ba ymap mxtuépuit [-N,-1],
[L,N], N >1 kecmanapaa ['€npaep mapTuHy KaHOATIAHTUPAIHM Ba Oapya eTapiinya
karta |X| map yayn |@(X)|<M|X|" Temrcusmuxem xamoatmamtupanm, 6y epra
0, M — mycbar y3rapmaciap.
Kyinnaru teopema ypuHiIn.

2.1-teopema. VYmby ¢ (X)=0, i=12, y(x)=0, f(x)=0, O<u<l
mapTiaap Oaxapwiran OyicuH. Y xonma B macanmacu ¢dakaT TpuBHaal €4MMra sra
oynaau.
2—m

4

2.2-TeopeMma. Ymoy q(x)=p-kx, O<u<l, §B> rapTiap

Oaxxapwiran OyicuH, Oy epiaa pzﬁ, k—1+c . Y xonma B wmacanacuHUHT

1-c 1-c
CUMMH MaBXKY/I.

Ymly 606nuHr 2.2 naparpaduna (8) TeHriaama yayH 6upunyu 606HUHT 1.2
naparpaduaa KypcaTwiran derapaianmaran D coxana Oy3wiuin 4Yu3WFuja Ba
napaien xapakrepuctukanapaa bunanze-Camapckuii Ba @paHKI mapTiiapu
OwiaH OepuiiraH Macaja euuraH.

FBS ( ®panka, bunaase-Camapckuii) macana. D coxana OupuHuH
0o0HuHT 1.3. maparpaduaa kentupuiaran A macamanuHr 1) - 4) XoccanapuiaH
uoopart, (10), (13) maptiapau Ba Kyilnaaru 4yerapaBuii mapTiapHu
(1+x)” DLAU[O()] = p(X)(x — €)" D ul0" ()] +y (X), c<x<l,
u(g(x),0) = ,u(x,0) + f(x), c<x<1, kaHoarmantupyBuun U(X,Yy) OGyHKIHA
tormmwicun, Oy epaa f(x), w(X) — Oepwnran ¢yHkuusuiap, my Owian Oupra,

f(x)eC[c,]JnC**(c,1), f(c)=0, f@)=0, u(x), w(x)eCc,]]nC"*(c,I),

L, = const, DY/ Ba D/ nap Puman-JInyBual MabHOCHIArM Kacp
nuddepennnan oneparopiaapu, SB=(mM+24)/(2(m+2)), O(x,) (49*(X0)) nap
sca C,C (EC)) xapakrepuctukamgapausr (X,,0),(0y epma X, €(C,1)) HykTaman
YUKYBYHM XapaKTePUCTHKA OUIaH KECUIIUIT HyKTaJlapu 0yIuo, yinap

X -1 .[m+2 Ameay X +C .[m+2 ms2)
0(x,) = 02 —|( 1 (x0+1)j , 0 (%)= 02 —|( 1 (XO—C)J

KYpUHHUIITA ra.
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by naparpadHuHT acocuil HaTHKaTAPUHN KEITHPAMHU3.

2.3-reopema . Ymoy ¢ (X)=0, i=12, y(x)=0, f(x)=0, O<py <]
H1(X)<O0 maptnap Gaxapriran Oyiacud. Y xonga FBS macamacu dakar tpuBman
eunmra sra Oymaam.

2.4-Teopema. Ymoy q(X)=p-kx, u(x)<0 , O<y <]
yoké‘“ 1+ 2sin(B7)w(c)) <1, B, > _m-1 , 6y epaap=2c/(1-c),

3
=L 0)/(-0), 0(©)=1/A-u(@) | p=i T a=s P

Oaxxapuiran 0yncuH. Y xonma FBS macamacuHMHT e9MMu MaBxKYy/I.
Nxxuaun 600HuHT 2.3 maparpadu (1) TeHriaama yayH YHUHT TapameTpiaapu
m>0, 1< g <(m+4)/2, ‘ao‘ <(Mm+2)/2 mapriapHu KaHOATIAHTHPIaH X0J1a

nrapTiap

bunagze — Camapckuii Mmacanacu TUIHIaTd MacaJlaHU YpraHuilra OaruillJIaHraH.

m+ 4
a,04, rapaMeTpUK TEKHCIUKIA AD,: B —a,= ; ,
_ m+ 4 .
B,D,: B, +o,= > AB,: 5, =1 tyrpu unsuxiap Ownan 4erapananran A B D,

y4Oyp4yakHu Kapaiimu3 Ba Oy yuOypuakna T(«,,/,) HYKTaHUHT >KOMJIaIINII

Vypuura kypa (1) TeHrnama y4yH KOpPpeKT macana hdojasaiiMu3 Ba YHU TaJKUK
KHAJIaMU3.

P(e,. B,) € AAB,D, 6¥ncun.
BC wmacana. D coxama (1) TeHrnaMaHMHT YEKCH3JIMKIAa HYyJra
alJIaHyBYM Ba KyHMHJIard YeTapaByul MIAPTIAPHU
lim Yy, y)=¢(x), vxel, i=12,
y—+H
D7 ul6,(x)]=a(X)z(x) +b(x), —-1<x<1,

Ba ylIOy yJaHUII [IAPTUHU

iy U y) = im0 Gy xe .

y—>+0
. -1
KAHOATJIAHTUPYBYH PETYJIAp €YMMU TOMMUIICHH, Oy epa  7(X) = I|rrg|y|ﬂ Cu(x,y) .
y—

By mumutaap X =+1 n1a 1— & — B 1aH KMumMK TapTHOa MAXCYCIMKKA 3Ta Oy I

MYMKHUH, oy epra
a=(Mm+22-f,+a,)) (2m+2), f=(M+2(2-f,-,))/ (2(m+2)), a(x),
b(x), ¢(x), 1=12 — Oepwiran ¢yHKOUATap, mIy OwminaH Oupra

b(x) eC[-1,1]nC*(-11), b(-1)=0, b(Q)=0, ¢@(x), i=L2 nmap ysmykcus
bynaknusap 6ynu6, X=-1, X =1 nykramap arpoduna Hynra aiimaHaau Ba 6apua
erapid4ya  KaTTa ‘X‘ map  y4yH ymoy ‘gbl (X)‘ <M ‘X‘_al TEHT CU3ITNKHU
KaHOaTIaHTUpau, Oy epaa &, M — mycbar ysrapmac comnap, D%, — Puman-
JInyBumn MabHOCHJIaTU Kacp muddepentuan orepaTopHu, AC

19



XapaKTePUCTUKAHUHT (%,,0),( 6y epma x,e(-11)) HyKTagaH 4YHUKyBUH
XapaKTEePUCTHKA OMJIaH KECHIIHII HyKTAaCH dca

m+ 2
4

X, —1. m+2
6,(X,) = > ,—( (%, +1)) JaH noopar.

By maparpadHuHr acocuil HaTHXKacu Kyduaaru Teopemaaa nudoaanaHraH.
m+2<aOSO, EKn O<a0<mT+2, ﬂ0<m:6,
a(x)eC[-1,1]nC3*(-11), a@@) <0 mapruap Gaxapunran O6yncun. Y xomnma BC
Macajaacu Oup KMMAaTIv €IIIa IH.
TeopemaHUHT UCOOTH MHTErPal TCHIIaMajap yCyiau OuinaH o0 Gopuiiay.

JluccepTalldsiIHUHT  “DIJIMNTHAK ~ KACMH  TEKMCJIUKHUHT  OMpPUHYM
yoparujgaH uOopaTt coxajapaa  apajam THIJArd TeHIJaMajaap Y4yH
yerapaBuii MacaJjajap” HOMJIM YYHMHYH OOOM SJUIMITUK KUCMHM TEKUCIUKHUHT
OMpHHYM dYOoparvjaH nbopar coxajaa apaiaml THIJArd TEHrjamMajap Y4yH
HOJIOKaJ 4yerapaBUi MacaJlaJJapHUHT €4MMIa dra OVJIMII MacajalapuHU TaJKUK
stumira Oarunuianrad. MaTerpan TeHriaManap ycyau épaamMuia apanaml TUIIard
TEHTJIAMAIAPHUHT OMp CHH(HU yIyH VHT SIpUM TeKHCIUKaa OpaHKII MacaTaCHHIHT
OWp KMIMATIIA €94UMTa dTa YKaHJIUTH UCOOTIaHTaH.

YmoOy 6o06muur 3.1 mnaparpapupa D=D"'uwD ul, 0y epma, D'—
TEKUCITUKHUHT OYMK OMpUHYM KBajipaHTH, D~ 3ca

2.5-Teopema. VYmoly —

(signy)u,, +u,, + %uy =0 (15)

TCHIJITAaMAaHUHT 0(0,0),B(1,0) HyKTajJapaaH YUKYBYH oC Ba BC
XapakTepucTHKaiapu OwnaH Ba y=0 TYFpu YM3UFUHUHT OB Kecmacu OwiiaH
yerapayianras, | ={(x,y):0<x<1,y =0} kypuHuira sra oyiran coxanaa (15)
TEHIJIaMa y4yH HOJIOKaJI uerapaBuii Macana ypranwirad. (15) tenrnamana g,
UXTUEPUN XaKUKUI COH OYnn0, 0< ) <1 mapTHU KaHOATIAHTUPAIH.
Yoy oenrunaniapHu KUPUTAMU3: I, ={(x,y):0<y<oo,x=0},
L ={(X,y):1<x<o,y=0}, C, Ba C map Moc pasumjga OC Ba BC
XapaKTepUCTHKAIApHUHT E(c,0), HYKTaJaH YWKYBUM XapaKTEPHCTHKA OWIIaH
KECHIIUII HyKTanapu, Oy epaa cel — uxtuépuit GuKCUpIaHTaH COH.
p(x) e C'[0,c] muddeomopdusm [0,c] KecMaHUHT Oapua HyKTaJapuHu [c,1]
KECMaHUHT 0apya HyKTajlapura akCJIaHTUPCHUH, Iy Owmian oupra p'(x) <0, p(0)=1,
p(c) =c Oyncud. Mucon cudaruaa p(x) =1-kx 4U3UKIA QYHKIUSHU KEITUPaAMU3,
Oy epna k=(1-c)/c ra TeHr MycOaT XaKUuKuil COH.
S macaJja. Kyitngaru xoccanapra sra 0ynran u(x,y) GyHKIHS TOMUJICHH:
1) u(x,y)eC(D), 6y epara D=D uD" Ul Ul ;
2) u(x,y)eC*(D") ¢dyukius D' coxana (15) TeHrnmaManu KaHOATIAHTUPAIHN;
3) u(x,y) dbynkmus D~ coxaza R cuH(ra Terunum yMyMmiamrad eduMAaH
nubopar,
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4) limu(x,y)=0, R*=x*+y?, x>0, y>0

5) u(x,y) dyHKIHM yIIOy YerapaBuil mapTiapHu
u(@,y)=e(y), y=20,
u(x,0)=7z,(x), xel,,
u(x, y)|OCD =y (x), 0<x<c/2,
u(p(x),0) = pu(x,0)+ f(x), 0<x<c
Ba YJAHWII IApTUHU
yILrPo y®u, = yILnl) -y)*u,, x e 1\{c}, KAHOATIAHTUPAAW, Oy JIMMHUTIAD
X=0, X=1, X=C HyKramapma 1-2/ [JaH KAYMK TapTHOAa MaxCyCIMKKa 3ra
Oymumm MymkuH, Oy epma pg=p/2, f(x)eC’*[0c], f(0)=0, f(c)=0,
w(x) e C'[0,c/2]nC**(0,c/2), w(0)=0, m—const, z,(x)eC(l,), my Ouman Oupra
7,(x) ¢yakmus X =1 HykTa atpoduna r,(x)=(1-x)5(x), 7,(x)eC(l,) KypuHHUIIIA
Hd)ozxaﬂaﬂazm Ba Yy HXTUEPUMN [L,N], N>1 kecmana ['€npnep mapTuHU
KaHOATJIaHTUpaH, 7,(X) € L(l,) Ba Oapya eTapidya KarTa X Jiapja |rl(x)| <M /x°
TEHICU3JIMKHM KaHOaTJaHTUpaau, Oy epaa M,5 — mycbar y3rapmac coHjap,
o(y) eC[0,0), y*?p(y)eL(0,), ¢(y) mxtuépuii [0,N], N>0 kecmama I'€mbaep
LIAPTUHU KaHOATIaHTHPAOU, ¢(x) =0, ¢(0)=0.
Ymly naparpaHUHT acOCUi HATHIKaJApUHU KEITHPAMU3.
3.1-Tteopema. Ymoy ¢(y)=0, y(x)=0,7,(x)=0, f(x)=0, 0<u<1 maprtiap
OaxkapwicuH. Y xonaa S Macanacu dakaT TpUBHAJ eduMra sra Oyiaiau.

1
3.2-Teopema. p(x)=1—-kx, k2 usin(ar)<l, 0<u<1 mapriap GaKapHICHH,
1- 4
4
[Taparpad 3.2 nma (8) TeHrnmama y4yyH YHr sipuM Tekuciukna DOpaHki
yerapaBuil MacajgacH TaJKUK KUJIMHTaH.
D — VHI SIpUM TEKUCITUK, D*(D”) — TEKUCIMKHUHT OMPUHYHU (TYPTUHYM) YOpAru

Oy epna o = , k=(@0-c)/c. VY xonga S MacaJJaCHHUHI €YUMH MABXKY/I.

OYJICUH.
F macanga. D coxaaa Kyidujaru xoccayiapra sra Oymaran u(X,y) (QyHKUus

TOTHJICHH:
1) u(xy) dyaknus D\(J, UT) coxana (8) TCHrJIaMaHUHT CYUMHIAH UOOpaT,

oy epaa J, ={(x,y):0<x<oo,y=0}, 1“:x—i2(—y)(m+2>’2 =0;
m+
2) u(x,y)eC(Du{x=0}) Ba u, xycycui xocuaa Du{x=0} ma y3JIyKcus, u,
xycycuil xocuna sca DuU{x=0}\{y=0} nma ysmykcus, u, Ba U, OGQyHKOHMAIAD

D*UD™ coxaaa y3IyKcu3 Ba J, OY3WINII YM3UFUAA KyWHIary yIaHUII IIapTH
lim(-y)”*u, =limy*u , XeJ,, ypuHny, ury Ounax oupra, Oy IMMHTIAP
y—>-0

y—+0
x=0 1a 1-2/4 AaH KHYMK TapTHO/aa MaxCyCIMKKa 3ra OYJINIIN MyMKHH;

3) %:O(XZﬁg) , y:O, X—)OO(8>O);
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4) u(x,y) QyHkuus ymoy yerapaBuii mapTIapHU

u(,y)-u(0,-y)=f(y), —0<y<wx,

8_u =0, —0o<y<ow,

OX|yo
KaHOATIaHTUpaau, Oy epaa f(y) — Oepwiran GyHKIIHS.

Kyinnaru teopema ypuniu:

3.3-Tteopema. Arap f(y) TOK QyHKIHs OYIu0, (—oo0,00) OpaMKIa UKKH MapTa
y3IayKcu3 auddepeHnraIaHyBYl Ba (—o0,00) OpaJUKIa HWKKUHYM TapTHOIH
xocunanap I'éapaep MmapTHHU KaHOATIaHTHpca Ba Y —» oo jga f(y)=0(y ™'?)
f'(y)=0(y ™22y - fr(y)=0(y > ™)) Jpunmum Gyiuca, y Xxonga F Macamacu
Oup KUMaTIIN eYUIaIn.

By Teopema uHTerpan TeHriamanap ycyiu épaamuaa ucOOT KAJIMHTaH.

JuccepTallUsIHUHT “JJUIMNTHK KUCMHM SIPUM IOJI0CAJaH HOopaT OyJran
cOoXaJa apajaml TUIAATH TEHIVIAMAJIADHMHI OMp cUH(H y4YyH YerapaBuil
Macajajaap” HOMJIM TYpTHHYM O0OMJa apajanl THIJArd TEHIJIaMajJlapHUHT Oup
cuH(U yuyH dyerapaBuil Macananap KyWuiaay Ba TAAKUK KAJTUHAIH.

Typrunun 606HUHT 4.1 maparpaduaa (8) TeHrnama yuyyH Kapajiaérran
COXAHUHT 3JUIMNTHK KHcMUAA [{upuxiie MacalacCUHUHT edyuMuiaH Goiinananuo,
yerapaBHil Macaianap TaJKUK STHUIA/IH.

D coxa D" Ba D~ coxamapHuHTI OupiammMacual noopat 6yiacul. bynna
ynapaan oupuauncu D coxa 0 < X <1, y>0, 3JTUNTHK IPUM ITOJIOCAHU 3 HUUTa
oJIaJii, MKKMHYUCH D~ coxa 3ca OBC xapaKTepHUCTHK y4OypuakaaH udbopar, Oy
epra OC Ba BC map (8) Tenrnamanuar O(0,0) Ba B(L,0) HyKTajap/iaH YMKyBYH Ba

1 ( m-+2 jm+2
C >\ 72 HYKTa/la KECHIITYBYH XapaKTEePUCTUKAJIAPH.

Ymby macananu ypraHamus.
T macanaa. Kyiugaru xoccanapra sra 6yiran u(x,y) QyHKIUS TOMUJICHH:
1) u(x,y)eC(D)nC?*(D*uD”) Ba D" UD™ coxana (8) TeHrIaManu
KaHOATJIaHTUPAIN;
2) ULL‘U(X’ y)=0 , xe<[0,1];

3) u(x,y) byHKIUSA KyHHIar yerapaBuii apTiIapHu
u@.y)=a(y), udLy)=g(y), y=0,

Ul =w(x), 0<x<=

N -

Ba IOy yJaHUII [IAPTUHU
lim(-y)*u, =limy*u,, xe 0,1,
KaHOaTJIaHTUPAIH. By JmMuTiap x=0, x=1 n1a 1-2/4 JaH KUYHK TapTI/I6I[a
MaxCycJIMKKa ra OyIMInyM MyMKuH, Oy epra D=D uD Ul U1,
L, ={(xy):x=0,y 20}, 1, ={(x,y):x=Ly20}, a.(y), ¢.(y) Ba y(x) —Geprrran
byHKIMsIAp.
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Kyinnaru nemma ypunin:
4.1-nemma. Arap u(x,y) dbyakmus D~ coxanga (8) TEeHrJIaMaHUHT €YUMU

0ymub, u(x,y)|,. =0 6ynranuma r(x)=u(x,0) GyHKIM X =X,, 0< X, <1 HyKTa/a 3HT
KaTTa MycOar(3Hr KW4YMK MaH(puil) KuiiMatura oJpuiica, y  XoJja
lim (—y)» 40V o (imcyys 200 Y) 6y Gy,

y—>-0 5‘y y—-0 ay

by nemmanan ¢origanann6 Kyinaaru reopeMa ucOOT KUITHHAIH.

4.1-teopema. Ymoy ¢, (y)=0, ¢,(y)=0, y>0, w(x)=0, XE[O,%] mapTriaap

Oaxxapuirad 0yiacuH. Y xoama | Macamacu (akaT TpUBHAN €4rMIa 3ra Oyiaau.
3m+243,

4.2-teopema. Ymoy ¢ (y)eC[0,0), y * ¢(y)elL(0,x), i=12,

w(x)eC {0, ﬂ NC ) (O, %) , 0,(0)=w(0), ¢,(0)=0 maptaap baxxapuiaran OyiacuH. Y

xojaa T MacajJaCUHUHI €YUMH MABXY.

Yoy 600uunr 4.2 naparpaduna 4.1 naparpadaa 6aén kunuuran D coxaHu
IUTMIITAK KUCMUJa N Macajacu TUNHAArd eduMmuaad QoiinanaHran xoiga T
MacajaCuHU TaJKUK KUJIUHAIH. Macana €YUMHHHHT STOHAJIUTU 4.1
naparpadary Kabu ucOOTIAHAmW. YpraHMmaéTraH T MacalacH CUMMHHHHT
MaBXXYJIMTUHU UCOOT KWIKII Y9yH D* coxama N macanacu TUNUIArd €paamuu
Macalia eduMHIaH oiianiaHamMus.

Ymly 606HuHr 4.3 maparpaduma sca 4.1 maparpadmga kypcaTtmiaradD
coxaza (8) TeHrJiaMa yuyyH MKKHTA HOJIOKAJ YyerapaBuil MapTJId Macajia KyWuirad
Ba TQAKUK KuiIuHrad. Kylumaru macaianu ypraHaMmus.

G macajaa. Kyiinnaru xoccanapra sra 6ynrad u(X,y) pyHKUWS TOMUJICHH:
1) u(x,y)eC(D)nCHD*uUl,ul,uD)NC?*(D*uD") dyukus D' UD~ coxana
(8) TeHramaHu KaHOATIAHTUPAIH,

limu(x,y)=0, xe€[0,1];
y—©
2) u(x,y) byHKIHS ymiOy yerapaBuil mapTiIapHu

U(O, y)—U(l, y) :(pl(y)l yZO;
u,(0,y)-u, L y)=e,(y), y>0,

U Yo, =0 (9, Xe [Oﬂ

x € (0,1), KaHOATIAHTUPAIU, Oy epaa

Ba yJaHWII MapTHHA lim y*u, = lim(-y)*u,,
y—>+0 y y—>—0 y

2(¥), @,(Y) Ba y(x)— Gepunran GyHKIMAIAD, W(X)GC{O,%} ¢(y) €C'(0,00),

3m+24,

2,(Y)€C'(0,%), ¥y * @(y)eL(0,0), i=12, () =¢(0) = ,(0) =0, limu(x,y) =y(0).

y—0

DOKCTpeMyM NPUHIMNHN €pJaMuia Ba WHTErpall TeHrIamanap ycynu Ouman G
Macajgacu eYMMHUHUHT MaBKYJIUK Ba ITOHAJIMK TeopeMaiapy UCOOTIaHA M.
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XVIJIOCA

Huccepranyss WM Typiaud 4YerapajaHMaraH coxajiapa KHYHMK XOCHIIAJIN
CUHTYJISIPp KO3 GUIUEHTIU apalialll TUIAArd TeHIJIaMaliap y4yH JIOKaJl Ba HOJIOKaJ
YyerapaBHii MacajlaJapHU CUMJIUIINTa OaFvIUIaHTaH.

Huccepranusi uWIIMa OJMHTaH HATWXKalap Oyiinua Kylujgaruya XxyJioca
KWJIHII MYMKUH:

1. Yerapamanmaran coxaaa CHHTYJSIp KOd(D(UIICHTIM apajaml THUIIArd
TEHIVIAMAaHUHT TUIMA Y3rapuil KECMacMHUHI KucMmiapujaa OpaHki
HIQPTUHAHT VXIIAIM Ba 4YerapaBud XapaKTEPUCTHKAHUHI Oyiaruaa
eTumIMaiiiuran TpukoMu mapTd OepuwiiraH sSHIM YerapaBuil Macana
TaIKUK KuiuHrad. Kyiwiaran wMacaia €UYUMHHUHT —STOHAJIUTHUHU
UCOOTNAITHUHT  MOAU(UKAIMSIIAaHTaH  yCyJdu  Wnuiad  YUKWJITaH.
Vprauunaérran Macala EUHMHHHHT —MAaBKy/UIMTHHH —HCOOTIAIIA
OupuHun wMapta Bunep-Xomnd CcuUHrynssp HHTErpaj TeHTJIaMasap
Ha3apusCU KyJUIaHUJITaH.

2. Cunrynsap kosddumuentiu ['ennepcrenT TeHriamacu ydyH Oy3WITUII
YM3UFUHUHT KUucMiapuaa @OpaHkn mapTyd yXIIAIIA Ba YerapaBUi
XapaKTEepUCTUKAIap/a €TUIIMAWINTaH CWDKHILIM Waptiap Oepuiran
yerapaBuii Macana TaJKUK KWIMHraH. Bunep-Xond TeHrmamacuHu Oup
KUIUMATIM UUIUIIN KYWWIITaH Macajla CYMMUHUHT STOHATUTHIAH KeInuo
yuKaauradi MKkuHuM Typ @PpearonpMm TeHrnamacura Oup KuUAMaTIH
KSJITUPWIUIIMHA ~ TabMUHJAWauran xocwn Oynaran  Bunep-Xond
MHTErpajl TEHTJIaMaCUHUHT MHAEKCU HYJIra TEHTJIMTH UCOOTIaHTaH.

3. Apanam >JUTMNTUK-TUNIEPOOIUK TUIAArd TEHTJIaMallap y4yH Oy3WiIvIn
YM3WFUJIa Ba MapajijieN XapakTepucTukanapia bumanze-Camapckuii Ba
@®paHKI1 mapTy OWIaH STHTU YerapaBUil Macajia €UUMHHHHT MaBXKYIIUK
Ba SITOHAJIMK TeopeMajiapu NCOOTIaHTaH.

4. DkcTpeMyM TMPUHIMIKA Ba HHTETpaJl TEHrjaamajgap MeToaud OwuiaH
IUTUNITUK  KUCMH  SIPUM  TIOJIOCafiaH €KUM  TeKUCIUKHUHT OUpUHYU
yoparyaad uOOpar yerapajaHMaral coxajiapia ymymuiamrad Tpukomu
TEHIJIaMacH Y4YyH JIOKajJ Ba HOJIOKAJl YerapaBUil MacajlaJapHUHT OUp
KuiiMaTiu eywnuiid ucOotnanrad. OJIMHraH HaTWKalap —apajanl
TUIJATU TYPJIM TEHIJIaMallap yUyH SHICH MacajallapHu YpraHumiaa xamaa
OyHJall TeHrjamanapra KeJITHpUiIaJurad aMajiui mMacalajlapHu eduiiia
acoc OYM0 Xu3Mat Kujaaau.
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HAYYHBINA COBET DSc.02/30.12.2019.FM.86.01 TIO IPUCYKIEHUIO
YUYEHBIX CTEINEHEH NP UHCTUTYTE MATEMATUKU UMEHHU
B.N.POMAHOBCKOI'O

HNHCTUTYT MATEMATHUKHA

PY3UEB MEHI'JINBAN XOJITOKUBAEBUY

JJOKAJIbHBIE 1 HEJIOKAJIBHBIE KPAEBbBIE 3AJIAYH J1JI5A
YPABHEHUU CMEIIAHHOI'O TUITA C CUHT'YJAPHBIMUA
KOOOPUIIMEHTAMU B HEOIT'PAHUYEHHbBIX OBJIACTAX

01.01.02 — AnddepenunaibHble ypaBHEeHHs M MaTeMaTH4yecKkas Gpuznka
(¢pu3nKo-MaTeMaTHYECKHE HAYKH)

ABTOPE®EPAT JUCCEPTALIUU JOKTOPA (DSc)
PU3UKO-MATEMATHUYECKHUX HAYK

r. Tamkent — 2020 rox
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3ukupoB Ooumxan CaankaHoBUY
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BBE/IEHUE (aHHOTALMS AOKTOPCKOM JUCCEPTALMHI)

AKTYaJIbHOCTb U BOCTPeOOBAHHOCTHL TeMbl auccepramuu. MHOXECTBO
HAay4YHO-TIPAKTUYECKUX MCCJIEIOBaHUM, TPOBOAUMBIX B MHUPOBOM MaciiTade
NOATBEPKIAET HEOOXOAMMOCTh HCCIEAOBAaHUS JIOKAIbHBIX W  HEJOKAJIbHBIX
KpaeBbIX 3a]a4 JJI1 YPABHEHUI CMEIIAHHOIO 3JUIMITHKO-TUIIEPOOINYECKOTO THIIA.
VYpaBHEHHS CMEIIAHHOTO THUIA HAXOJAT MPWIOKEHUE B Ta30BOM JIMHAMUKE,
a’poJMHAMUKE U Tak jajnee. B Hacrosiee BpemMsi BO MHOTUX MHPOBBIX HayYHBIX
HIKOJIaX OypHO pa3BUBAETCS HANpPABJICHHE HEJIOKAJIbHBIX KPAEBBIX 3a/lay, B TOM
yucie 3ajad ¢ omneparopaMud JIpoOHOTO UHTErpo-auddepeHuupoBaHus B
I'PAaHUYHBIX YCIOBUSIX.

Takoe BHMMaHUE K TEOPUHU HEJIOKAJbHBIX KPAaeBBIX 3aJad HE CIy4ailHO, Tak
Kak auddepeHimanbHble YpaBHEHUS C YaCTHBIMU MPOU3BOAHBIMU HAIIUIA Ba)KHbBIC
MPUMEHEHUS B Pa3IMUHBIX 3a/lauax MaTeMaTU4eCKOW (Pu3NKu, XuMuu U T.m. OHU
UMEIOT OOJIBIIIOE 3HAYEHUE MPU MATEMaTUYECKOM MOJCIUPOBAHUM HEDTSIHBIX
IJ1acTOB, (PUIBTPALIMM TPYHTOBBIX BOJ, NEPEHOCA TEIJIa U MAacChl B OOBEKTE,
MMEIOILEM CII0)KHOE CTPOCHHE, SJIEKTPUUECKUX KOJICOaHUI B MPOBOIAX, ABUKEHUS
YKUAJKOCTH B KaHAJIE, OKPYKEHHOU ITOPUCTOM CPEIO, U APYTUX SBICHUSIX.

B V306ekucrane ocoboe BHUMaHUe yaensercs (PyHIaMEHTaJIbHbIM HayKaM,
MMEIOIIUM HayYHOE U MPaKTUYECKOoe MPUMEHeHHEe. B pereHnn cTosmumx npoodieMm
0c000€ BHUMAaHUE YJENSAETCS HCCICAOBAHMIO KPAeBbIX 3ajad [JIsl yYpaBHEHHM
CMENIaHHOTO TUIMA C CHUHTYJSPHBIMA KO3 PUIIMEHTaMH, HaXO0XJICHUIO
b (EKTUBHBIX METOJOB X penieHus. HayuHble wuccienoBaHus Ha YpOBHE
MEKIYHAPOIHBIX CTAHAAPTOB MO MPUOPUTETHHIM HAMPABICHUSM MaTeMaTUYECKHUX
HAayK, a MMEHHO B oOmactu guddepeHnranbHbIX ypaBHEHHM B YaCTHBIX
MPOU3BOJIHBIX U MaTeMaTUYECKOUN (U3UKE, a TAKXKE M0 MPUKIIATHON MaTeMaTUKE U
MaTeMaTHYECKOMY MOJICIUPOBAHUIO  SIBJSIIOTCS.  OCHOBHBIMM  3aJlauaMu U
HAIpaBJICHUSAMH AEATEILHOCTH IHCTUTYTa MaTEMAaTUKH L,

Tema 1 3a7auu MCClIEIOBAaHUS HACTOSALIEH TUCCEPTALMM HAaXOIATCA B pyclie
3aya4, 0003HaueHHbIX B YKase [Ipesunenta Pecryommku Y30ekuctan Ne VI1-4947
ot 7 deBpana 2017 roga «O crparerun ACUCTBUS TO AaJbHEHIIEMY Pa3BUTHUIO
PecnyOnuku Y30ekucrtan», B moctanabieHusix No I111-2789 ot 17 despans 2017
roga «O Mepax mo JajabHEWIIEeMYy COBEPLICHCTBOBAHUIO NESITEILHOCTH AKaJeMuu
HAyK, OPTaHU3aIH, YIPaBICHUS U ((MHAHCUPOBAHUS HAYYHO-UCCIIEIOBATEILCKON
nearenbHocTr», Ne TII11-2909 ot 20 anpens 2017 roga «O Mepax 1o JajabHeWIeMy
Pa3BUTHIO CUCTEMBI BhICIIero oOpazoBaHus», Ne [111-3682 ot 27 anpens 2018 roma
« O Mepax mo JajbHEWIIEMY COBEPIICHCTBOBAHUIO CHUCTEMbI MPAKTUYECKOTO
BHE/IPECHUS] MHHOBALMOHHBIX HJIEH, TEXHOJOTUM U npoekToB», Nelll1-4387 ot 09
uronst 2019 roga «O Mepax rocy1apCTBEHHOM MOIJIEPKKN JATBHEUIIIETO pa3BUTHA
MaTEMaTUYECKOro 00pa3oBaHMs U HAYKH, a TAK)KE KOPEHHOI'O COBEPIICHCTBOBAHUS
nestenpHocTH Muctutyra marematuku umeHu B.M.PomanoBckoro Axanemun
Hayk PecnyOmuku Y30ekuctan», Nelll1-4708 ot 07 mas 2020 roma «O mepax 1o

! Mocranosnenne Kabunera Munctpos Pecny6nuku Y3oexucrtan ot 18 mMas 2017 roga Ne292 «O mepax 1o
OpraHM3aiiy JAesATeJIbHOCTH BHOBb CO3[AHHBIX HAYYHO-HCCICIOBATEIbCKUX YUPSKICHUH AKaJeMHH HayK
PecniyOnukn Y30ekucTany
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MOBBIIICHUIO KayecTBa OOpa30BaHUS M PA3BUTHUIO HAYYHBIX HCCIIEIOBaHUI B
00JaCTH MaTEMaTUKW» U B JIPYTUX HOPMATUBHO-TIPABOBBIX AKTaX, KaCAIOIIUXCS
byHIaMEHTAIbHON HAYKHU.

CooTBercTBHE  HMCCJICIOBAHUSI  NPUOPUTETHBIM  HANPABJEHUAM
Pa3BUTHS HAYKH M TEXHOJOruM pecnyOauku. JlaHHOE uCCIEIOBaHUE
BBIIIOJIHEHO B COOTBETCTBUM C IPUOPUTETHHIM HAIIPABICHUEM Pa3BUTUS HAYKU U
texHosoruii B PecnyOnuke VY306exkuctan V. «Marematuka, MexaHHWKa U
UH(POPMATHKAY.

0030p 3apy0esKHBIX HAYYHBIX HCCAEI0BAHMIA 110 TEMe JUCCePTALUH,

Hayunbie uccnenoBaHus JIOKAJIBHBIX M HENOKAJBHBIX  KPAEBBIX 3a1ad Ul
YPaBHEHHUM CMEIIAHHOTO THIA BEAYTCA B KPYIHBIX HAYYHBIX IIEHTPAX W BBICIIMX
y4eOHBIX 3aBeJICHUSX Mupa, B yacTHocTH: B Technical University Bergakademie
Freiberg (I'epmanust), Vilnius University (JIutea), Universita degli Studi di Torino
(Uramus), University of Deusto, University of  Santiago de Compastela
(Ucnanwus), Institut de Mathematiques, Universite de Bordeaux (®panius),
University of California, University of Maryland (CILIA), Ka6apauno-
bajkapCckoM rocynapCTBEHHOM YHUBEPCUTETE, balllKupCcKOM rocyaapCTBEHHOM
yauBepcutete, CeBepo-Bocrounom ¢denepansHom yHupepcutere, Camapckom
rOCyapCTBEHHOM 3KOHOMHYECKOM yHuBepcutere, CaMapCcKoOM rocy1apCTBEHHOM
yHuBepcutere, (CamMapcKOM  apXHTEKTYPHO-CTPOUTEIBHOM  YHHBEPCHUTETE,
Kazanckom  (IlpuBomxckoM)  denepanbHoM  yHuUBepcutere, OpioBCKOM
roCcyJapCTBEHHOM YHUBEpCUTETE, TOMIMCCKOM TOCYJapCTBEHHOM YHUBEPCUTETE,
MOCKOBCKOM TrOCyAapCTBEHHOM YHHBEpPCUTETE, MaremMaTH4eCKOM HWHCTUTYTE
Poccuiickoii akanemun Hayk, HOBOCMOMPCKOM rocy1apCTBEHHOM YHUBEPCHUTETE,
benopycckoM  rocyaapCTBEHHOM  yHUBeEpcutTeTe, HMHcTuTyTe npuKIIagHOU
MaTteMaTuku u aBToMmaTuzanuu Kabapnuno-bankapckoro Hay4HOTO LIEHTpa
Poccuiickon akagemuu Hayk, HWHCTATYyTE MareMaTHKM W MaTEMaTUYECKOIO
mozaenupoBanus (Kazaxcran) .

B mupe nonmyueH psii pe3ysbTaToB MO UCCIeN0BaHUIO UG depeHINATbHBIX
YPAaBHEHHUM B YACTHBIX ITPOU3BOAHBIX CMEIIAHHOIO TUIIA W CBSA3AHHBIX C HUMHU
KpaeBbIX 33Jla4y, B YAaCTHOCTH: pa3paboTaHa TEOPHs pELICHUs KpaeBbIX 3ajad JJIs
ypaBHeHusi cMmemanHoro tuna (TypuHckuit ynuBepcuter, Wranms); mokasaH
OPUHIIMI ~ MakCUMyma  JUIsl  DJUIMITUKO-TUMIEPOOIUYECKOTO  ypaBHEHUS
(MOCKOBCKHI TOCYIapCTBEHHbI YHUBEpCUTET, MareMaTuyecKuil HUHCTUTYT
umenn B. A. CrexioBa Poccuiickoli akaieMun HayK); M3y4eHbl KpaeBble 3aJauu
JUISl YpaBHEHUSI CMEIIAHHOTO AJUTUIITUKO-TUNEPOOIHUecKoro Tumna (YHHUBEPCUTET
VYuncama, [seuus; MHCTUTYT IpUKIagHOM MaTeMaTUKA W aBTOMATHU3ALMU
Kabapnuno-bankapckoro HayuHoro IueHTtpa  Poccuiickoil akaaeMuu Hayk,
MockoBckuii, HoBocubupckuii, OpnoBckuii, Kazanckuii, Camapckuii
rOCy/lapCTBEHHbIE YHUBEPCUTETHI); pa3padoTaH Croco0 perieHHus KpaeBbIX 3a1ay

2 O630p 3apybexHBIX HAYYHBIX MCCIENOBaHUIA 1o Teme aucceprammu: International Journal of Dynamical
Systems and  Differential  Equations, = www.inderscience.com.jhome; Boundary value problems,
www.link.springer.com.journal; Journal of Ellipric and Parabolic Equations, www.springer.com.journal; Journal of
Partial Differential Equations, www.global-sci.org.jpde; JudpepeHnnanbHbIe ypaBHEHHUS,
www.link.springer.com/journal/10625, Taxke OBLIN HCIIOJIB30BAHBI M APYIHE HCTOYHUKH .
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JUIsl YpAaBHEHUM CMENIAHHOTO UM CMENIAHHO-COCTAaBHOro TUIOB (MaTeMaTudeckuii
uHctuTyT Cubupckoro otaenenus Poccuiickoil akagemuu Hayk, WHCTUTYT
NPUKIAAHOW MaTeMaThkyd W aBToMartusanuu KabapauHo-bankapckoro HaydHOro
neHtpa Poccuiickoil akageMuu HayK); HalIeHbl CLIOCOOBI MCCIEI0BAHMS KPACBBIX
3alad A AJUIMINTUKO-TUNEPOOIMYECKOr0o M Mapadoio-TUIEPOOINYECKOTO
ypaBHeHu#t (Matematuueckuit uHCTUTYT Cubupckoro otneneHusi Poccuiickoi
akazemMuu Hayk, HHCTUTYT TpUKIAJIHOW MaTeMaTUKH W aBTOMaTU3alluu
Kabapnuno-bankapckoro HayyHoro 1ieHTpa Poccuiickoi akajgeMuu Hayk,
NHCcTUTYT MaTeMaTHKM M MaTeMaThuueckoro MmojenupoBaHusi Kazaxcrana); mo
YpaBHEHUSM B YAaCTHBIX MPOU3BOJIHBIX APOOHOTO MOPSAKA B MHUPE TMONYUYCH PsT
pPE3yIbTaTOB.

B mHacrosimiee BpeMsi B MHUpPE TaKXKe OCYIIECTBISICTCA PsAJl HayYHBIX
UCCIICIOBAHUM 1O TaKuM MPUOPUTETHBIM HAMpaBICHUSIM, KaK CO3JaHUE
MaTEeMaTUYECKUX MOJeJel, 0ojiee aleKBaTHO OTPaKAIOIIMX pPeabHbIE MPOIIECCHI,
Y PEIIECHUE MOTYYECHHBIX TPAHUYHBIX 33/1a4; TIOCTPOCHUE AaHATUTUYECKUX PELICHUN
IPAHUYHBIX 33/1a4; CO3JaHUE YCTOMYHMBBIX AITOPUTMOB YHCIOBBIX MOJEINEH.

Crenenb u3y4YeHHOCTH nmpodJembl. llepBeie  (pyHIaMeHTambHBIC
WCCJICIOBAHUS 111 MOJICIIBHOTO YPABHEHUSI CMEIIAHHOTO THUIA OBLIN BBITOJHEHBI
®.Tpukomu. Ilocne pabor Tpukomu st 06001IeHHOTO ypaBHEeHHs Tpuxomu
C.I'ennepcrent wuccienoBall KpaeBble 3aaud, MPHU TOCTAHOBKE KOTOPBIX B
TUIepOOIMUEeCKO YacTh paccMaTpuBaeMoil 00JacTH 3HAYCHUST HCKOMOTIO
peleHrs 3aaloTCsid Ha JBYX BHYTPEHHHMX XapaKTEPUCTHUKAaX ypaBHEHHUs. 3aaada
['ennepcrenTta uMeeT BaXKHbIE MPUIIOKEHUS B OOJACTH OKOJIO3BYKOBOW Ta30BOM
TUHaMUKA. BriepBble 3a7aud CcO CMEIICHUEM B TPaHUYHBIX YCJIOBUSX IS
ypaBHEHUN CMeEHIaHHOro TUna OblIM u3ydyeHsl B pabortax B.M. XKeramosa u
A.M.Haxymesa. [Tocie 3Tux paboT MHOrMMHU aBTOPAMH UCCIEI0BATIUCH 3a7a4H CO
CMENICHNEM B KOHEUHBIX U O€CKOHEUHbIX obnacTsax. Teopus nud@epeHinanbHbIX
ypaBHEHUN B YAaCTHBIX IMPOM3BOIHBIX MOJYy4YWsIa OOJBINIOE pa3BUTHE B paboTe
A.B.buniagze u A.A. Camapckoro. OHu chopmMyIupoBaiu U UCCIAEAOBAINA HOBYIO
3a/1a4y JJIsl pABHOMEPHO- 3JUTUIITUYECKOTO YPaBHEHUS.

B nmanpHenmem teopus KpaeBbIX 3a7ad Ui YPaBHEHUW CMENIAHHOTO TUIIA
pasBuBasiack B padotax C.ILIIynkuna, B.®.BonkogaBoa, M.C.CamaxutauHoBa,
T.1.>xypaeBa, B.H.Bparosa, M.M. Cmupnona, T.III.Kainsmenosa, M.IIporrepa,
M.M.Mepenosa, E.N.Mouceea, A.Il. Connatoa, K.b.CabutoBa, O.A.PenuHa,
A.H.3apy6una, A.A.Ilonocuna, A.B.Ilcxy, M.A. CagsiOekoBa, M.MupcaGyposa,
A.K.Ypunona, b.M.McnomoBa, A.Xacanosa, A.C.bepapimieBa u UX y4eHUKOB.
JlokanbHble W HEJIOKAIbHBIE KpaeBble 3a7adydl IS BBIPOXKIAIOIICTOCS
AJUIMNITUYECKOTO YPaBHEHUS W YpPaBHEHUM CMENIAaHHOTO THIA 0e3 MIIaAImnX
YJICHOB B KOHEYHBIX M OECKOHEYHBIX OO0JaCTAX HCCIeA0BaHbl B paboTax
M.X.Ab6peroBa, C.K.KymbikoBo#, = A.M.Haxymesa, W.E.ComonoBHHKOBA,
M.A.YcaneramBunu, C.I'emnepcrenra. M3ydeHuto KpaeBbIX 3aJad B KOHEUYHOU
00JacTH I BBIPOKIAIONIMXCS YPAaBHEHWM W YpPaBHEHUW CMEIIAHHOTO THMA C
CUHTYJISIpHBIMA KOd((PUIIMEHTaMU TpU MIIAAIIAX YJeHaX MOCBAIMIEHB PaOOTHI
B.N.EBcuna, X.M.Hamxadosa, M.Mupcabyposa, O.A.PenuHa 1 ux y4eHHKOB.
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B nocneanue roapl Kak B HaIle pecimyOiiMke, Tak U 3a pyOekoM Haudaiach
MHTEHCHUBHAsI pa3paboTKa TEOpUHU KpaeBbIX 3ajad JJsl YPAaBHEHHH CMEIIaHHOTO
TUNIA C CHUHTYJSIPHBIMM Kod(pduuueHtTamMu npu Miaaamux uineHax. P.C.
Xalpy/UIMHBIM H3y4€Ha 3ajadya TpUKOMHU [UIsl ypPAaBHEHHUS CMEIIAHHOTO TUIA C
CUHTYJIIpHBIMA  KO3(ppUUMEHTaMH  [pud  MJIQJIIMX  [POU3BOJHBIX B
HEOTrpaHUYEHHOW CMEIIaHHOW 00JIacTH, IIMITHYECKAs 4acTh KOTOPOH COBIANaeT
CO BCEH BEpXHEH MOJYIUIOCKOCTbIO, a THIEpPOOIMYEcKasl 4acTb IPENCTaBISAET
co00Ol TpEeyroJibHUK, OTPAaHWYEHHBIA XapaKTEpPUCTUKAMH PACCMATPUBAEMOIO
ypaBHEHUSI U OTpe3KoM ocH adciucc. O.A.PenuHbIM 1Sl ypaBHEHUSI CMEIIAHOTO
AIUTUIITUKO-TUIEPOOIMYECKOTO0 THIIA C CHUHTYJSIPHBIM KO3()(QUIMEHTOM MpHU
MJaAIIed MPOU3BOAHOM B OOJACTH, SJUIMNTHYECKAss 4YacTb KOTOPOW €CTh
OECKOHEYHasi ~ BEpPTUKAJIbHAasg  MOJyNoJoca, a  runepbonuyeckas — —
XapaKTEPUCTUUECKUI TPEYroJIbHUK, HUCCIeAOBaHa KpaeBas 3ajiada, B KOTOpPOM ¢
MOMOIIbI0 00OOIIEHHBIX OMEPAaTOPOB APOOHOr0 HMHTErpo-audepeHupoBaHus B
cmbicie M.Cailro 3amaercsd JuHEWHas KOMOMHAIMS, CBSI3bIBAIOLIAS  CIIE[
HOPMAJIbHOM NMPOU3BOJHOM HA JIMHUM MIEPEX0JIA U €€ KE CIIE/] HAa XapAKTEPUCTUKE
ypaBHEeHUsA. A.A.AQalIKMH UW3y4WJl HEJOKAJIbHYIO 3adadyy B  o0JacTu,
runepooIruecKas 4acTb KOTOPOM — BEpTUKAJIbHAS MOJIYII0JIOCA, a SJUIMIITUYECKas
—IIPSAMOYTOJIBHUK, JUII YPaBHEHUS CMEIIAHHOTO THUIIA C  CHHIYJSPHBIM
KodpurmeHTOM.

CBsi3b TeMbI JHCCEPTALUM € HAYYHO-MCCJIEJ0BATEJIbCKUMH padoTaMu
BbICIIEr0 00pPAa30BaTEJLHOIO Y4YpeKACHHMs, IAe BBINOJHEHAa JUCCePTALMS.
HuccepranionHass pa0oTa BBHITIOJHEHA B COOTBETCTBUM C IUIAHOBOW TeMOM
Hay4YHO-HccaenoBaTenbekux pabotr GA-O1-O002 «HccnemoBanus pa3pemmMocTu
U CIIEKTPAJbHBIX CBOWMCTB KpaeBbIX 3aJay JJs1 BBIPOXKIAIOIIMXCS YpPaBHEHUU U
yYpaBHEHUH CMENIAaHHOTO THUIA U CBSI3aHHBIX C HUMU CHIEUUATbHBIX (QyHKIMITY, D4-
DA-DO10 «Kpaesbie 3amaun aisg auddepeHIMaNbHBIX YPaBHEHUN C YaCTHBIMH
IPOU3BOAHBIMU C CHUHTYJISIPHBIMM OCOOCHHOCTSIMM M HEJIMHEHHbIE 3aJaud Co
cBoOOHOM Tpanuteit»y, OT-D4-88 «MccnenoBanuss mpsMBIX U OOpaTHBIX 3aady
JUIsl YPAaBHEHHI CMEIIAHHOI'O THUIIA BTOPOrO M BBICOKOI'O MOPSAKOBY» MHCTHTyTa
Marematuku AH PVY3.

Henbio uccaenoBaHust SBISIETCS HAXO0XKJEHUE KOPPEKTHO NOCTABJIEHHBIX
JIOKaJbHBIX W HEJIOKAJbHBIX KpaeBbIX 3adad U1 YPaBHEHHUH CMEIIAHHOIO
AIUTUTIITUKO-TUIEPOOIMYECKOr0 TUIA C€ CHUHTYJISAPHBIMA KO3 PUIIMEHTaMu |
JI0KA3aTeJIbCTBO UX OJJHO3HAYHOU pa3pelIuMOCTH .

3agaum uccjieJOBAHUA COCTOST B CIEAYIOIIEM:

JI0KA3aTeJIbCTBO CYILIECTBOBAHUS W E€AMHCTBEHHOCTH PEUICHUS 3aJlayd C
YCIIOBUSIMH, 3aJlaHHBIMH Ha KyCKE€ TpaHUYHOW XapaKTePUCTUKU M Ha JIMHUU
BBIDOXKIACHUS  JJI1  ypaBHEHUS  CMEIIAHHOTO TUIMA C  CHHTYJISIPHBIMU
ko3 dunreHTaMu;

M3YyYEHUE KpaeBbIX 3aJad CO CMEIICHMEM Ha KyCKaX TIpaHUYHbBIX
XapaKTepUCTHK JAJIsl ypaBHEHUS [ emepcrenTa ¢ CUHTYIISIPHBIM KO3()PUIIHEHTOM;

HCCIEOBAaHME KpPAaeBOM 33Jaud CO CMEIIEHHMEM BO BHYTPEHHUX
XapaKTEPUCTUKAX JIJISl YPABHEHUH 3JUTUITHKO-TUIIEPOOINYECKOTO TUIIA;
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JOKA3aTeJIbCTBO CYILIECTBOBAHUS W E€IUHCTBEHHOCTH PELIECHUS KpaeBOM
3agaun ¢ ycnoBusimMu Opankiist u bunanze- Camapckoro Ha JMHUU BBIPOKIACHUS U
Ha MapajuiebHbIX XapaKTepUCTHKAX Ul OJHOTO Kjacca ypaBHEHUN CMEIIaHHOTO
TUIA;

UCCIIEJIOBAaHNE JIOKAIBHBIX M HEJIOKAJbHBIX KPAEBBIX 3aJad JUIsl ypaBHEHUM
CMEILIaHHOTO AITUITUKO-TUIIEPOOTNIECKOTO TUIA C CUHTYJIIPHBIM
KOA((UIMEHTOM B HEOTrPAaHMUYEHHBIX CMEUIAHHBIX O0NACTAX, AIUIUNTHYECKAs
YacTh KOTOPBIX YETBEPTh MNIOCKOCTH U BEPTUKAJIbHAS MOJIYII0JIOCA.

O0beKTOM HcCIeOBAHUSA SIBIIIIOTCS YPABHEHUS CMEIIAHHOTO 3JTUITHKO-
TUNEpOOTNYECKOT0 THUMA C CHUHTYJSIPHBIMH Kod(HIMEeHTaMu TpuU MIIaJIIINX
YJIeHaXx.

IIpeamMeroMm wucciaeI0BaHMSA  SIBJSIIOTCS JIOKAJIbHBIE U HEJOKAJbHBIC
KpaeBble 3aJayd Il YPAaBHEHHMM CMEIIAHHOTO THUIA C CHHIYJIAPHBIMHU
koadpureHTamu.

Mertoasl uccaenoBanus. B quccepranuu  MCIOJIB30BaHBl  METOJBI
pa3aeseHns NePEMEHHBIX, CUHTYJISIPHBIX UHTETPAJIbHBIX YPAaBHEHUN U MPUHIIMIIBI
JKCTpEMyMa.

Hay4yHasi HOBH3HA HCCJIEIOBAHMS 3AKIFOYAECTCS B CIEIYIOLIEM:

JI0OKa3aHa OJHO3HAYHAsl pa3pelIMMOCTh KpPAEBBIX 337a4 C YCIOBUSIMH,
3aJJaHHBIMU Ha KyCKE I'PaHUYHOM XapaKTEPUCTUKH U HA JIMHUM BBIPOXKACHUS IS
YpaBHEHUSI CMEUIAHHOTO THUIMA C CHUHTYJSPHBIMH  KO3(ppuuueHTtamu B
HEOIPAaHUYEHHOU 00J1acTH;

JI0Ka3aHa CyIIECTBOBAaHUE €AMHCTBEHHOTO PELIECHUS 33Ja4d CO CMEILEHUEM
Ha KyCKaX TpaHUYHBIX XapaKTEpUCTHK i ypaBHeHus [l'emnepcrenra c
CUHTYJISIPHBIM KO3(DPHUIIMEHTOM B HEOTPAaHUYEHHOM 00JIacTH;

J0Ka3aHa OJIHO3HAYHAs pa3peliuMOCTh 33Ja4d CO CMEUIEHUEM BO
BHYTPEHHUX XapaKTePUCTHKAX Uil YpPaBHEHUU HSIUITMITUKO-THUIEPOOIMYECKOrO
THUIA,;

JIOKa3aHbl TEOPEMBI CYIIECTBOBAHUS M €AMHCTBEHHOCTH PELICHMS KpAaeBOU
3aaum ¢ yciosusmMu Ppankisg U bunanze-Camapckoro Ha JIMHUM BBIPOKICHUS U
Ha NapaJIeNIbHBIX XapaKTEPUCTUKAX JJII OAHOTO KJIacca YPaBHEHUN CMENIaHHOTO
THUIA,;

JOKa3aHa OJHO3HAYHAas pPa3pelIMMOCTh KpAaeBOW 3aladd Uil ypaBHEHMI
CMENIaHHOTO AIUTUIITUKO-TUIIEPOOTHMUECKOTO TUIA C CUHTYJISIPHBIM
KO3((PUIIMEHTOM B HEOTPAHUYEHHOM  00JacTH, AJUIMITAYECKAsT YacTh KOTOPOH
nepBasi YeTBEPTh MIIOCKOCTH;

JI0Ka3aHa OJJHO3HAYHAsl pa3peuImMocTh 3aaur OpaHkiist AJig OJJHOTO Kiiacca
YPaBHEHUM CMEILIAHHOTO TUIIA B IIPABOM MOJIYIUIOCKOCTH;

JIOKa3aHbl CYIIECTBOBAHUE W E€AMHCTBEHHOCTh PEIICHUN JIOKAJIBHBIX H
HEJIOKAJbHBIX KpaeBbIX 3ajlau Uil YpPaBHEHHUS CMEUIAHHOTO THUIA C CUHTYJISPHBIM
K02 PUIIMEHTOM B HEOTPAHHMYCHHONW  00JACTH, AJUIMNTAYECKAsT 4acTh KOTOPOU
MOJIYII0JIOCA.

IIpakTH4Yeckue pe3yjbTaThbl HCCJIET0OBAHUA COCTOAT B CIEAYIOLIEM:
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Jlist  permieHus KpaeBbIX 3alad Ul yPAaBHEHWH CMEIIAHHOTO THUMA C
CUHTYJISIPHBIM ~ KOA((DUIIMEHTOM  MPEMJIOKEH  alTOPUTM  PEeryJisipu3aiuu
CUHTYJISIPHOTO HMHTETPAJIbHOIO YpPaBHEHHUS C HEPPENroibMOBBIM OIEPATOPOM B
HEXapaKTEpUCTUUECKOW  YacTH  YpaBHEHHUs, HMEIOUIETO  HM30JHPOBAHHYIO
O0COOEHHOCTH MEPBOTO MOPSIAKA B OJTHON TOUKE.

JlocTOBEepHOCTH pe3yJibTaTOB HCCJIeI0BAHMA. JlocTOBEpHOCTD
MOJIYYCHHBIX PE3YJIbTAaTOB OOOCHOBaHA MPHUHATHIMH B MAaTeMaTHKE METOJaMHu
aHanw3a, OOIIEH TEOpWH KpaeBBIX 3ajad JUId YpPaBHEHUW CMENIAHHOTO THIIA,
CTPOTHMH U TIOJHBIMH JI0Ka3aTEIHCTBAMU TEOPEM.

HayuyHnasi u npakTuyeckasi 3HAYMMOCTb Pe3yJIbLTATOB UCCJIeI0BAHMS

Hayuynoe 3HaueHHe pe3yabTaTOB HCCIIECIOBAHMS 3aKJIIOUAETCS B TOM, UTO
MOJIYYCHHBIC B paOOTE HAy4IHBIC PE3YIbTAThI MOTYT OBITH UCIIOH30BAHBI B TCOPHUH
mudpepeHInanbHbIX  ypaBHEHUH C YacTHBIMH TPOU3BOIHBIMH CMEIIAHHOTO
AIUTUTITUKO-TUNEPOOIMYECKOTO THUIIA C CHUHTYJISIPHBIMA OCOOCHHOCTSIMH  TIPH
MJIAIIEW TIPOU3BOJIHOM.

[IpakTuueckoe 3HaUYE€HHE PE3YIbTATOB, MOJYYEHHBIX B JUCCEPTALMOHHOM
pabote, onpenensercs NPUMEHEHUEM MX B M3yUYCHUHU (PU3NUYECKUX, TEXHUYECKUX,
OMOJOTUYECKUX MPOIIECCOB, OMUCHIBAEMBIX MPHU MOMOIIM YPABHEHHI CMEIIaHHOTO
TUIIA.

Buenpenne pe3yjabTaroB ucceqoBaHusi. [lonmydeHHbIE B JuccepTalvu
pPE3yNbTAThl MO JOKATHHBIM M HEJIOKAIBHBIM KPAaeBBIM 3a7avyaM IS YpaBHEHUN
CMEIIAHHOTO THWITA C CHUHTYJSPHBIMA KOd(DPUIMEHTaMH B HEOTPAaHUYCHHBIX
oOnmacTsaXx  ObUTM  BHEAPEHBI HA TMPAKTHKE B  CICAYIOIIMX  HAy4HO-
HCCIIEIOBATENECKUX MPOEKTaX:

Pa3paboTanHpie B HACTOSIICH gUCCEpPTAIMM METOJIBI M TOAXOABI K
PEIICHUIO KPAeBBIX 3a7ad JJIsS YpaBHCHHWH CMEIIAHHOTO THMA C CHHTYJISIPHBIMHU
koo duieHTaMu B HEOTPAHMYEHHBIX O00JACTAX ObUIM MPUMEHEHBI B
UCCJICIOBAHMUSIX JIOKAbHBIX M HEJOKAJIBbHBIX KpaeBbIX 3alad Juisl  Kiacca
BBIPOXKIAIONTUXCS YPABHEHUM CMEIIAHHOTO THWIIA TPU  BBIMOJHEHUW HAYYHO-
UCCIeNoBaTeNbckuX pabor mo Tteme “‘Hemokanbhuble nud@epeHimranbHbie
yYpaBHEHUSI CMEIIAHHOTO THUMA MAaTEMaTUYECKUX MOJCNEeH OSKCTPEeMalbHbIX
npoueccoB” ( Ne 0213-2014-0002, 2016-2018 rr., WHctutyT mnpuxiagHon
MaTeMaTuKu M aBromatusainuu KabapnuHo-bamkapckoro HaydHoro 1ieHtpa PAH,
Poccust).  IlpuMeHeHWe  Hay4HBIX  pe3yJbTAaTOB  TO3BOJSICT  pa3BUBATH
WCCJICIOBAHMS JIOKAJIBHBIX W HEJOKAJbHBIX KPAaeBBIX 3adad IS YpaBHCHUU
CMEIIaHHOTO THIIA.

[TomydyeHHBIE B JHCCEpTAlMU  pe3yiIbTaThl, OCHOBAaHHBIE Ha METOJaX
WCCJICIOBAHMS PEIICHUH KOPPEKTHO IMOCTABJICHHBIX JOKAIBHBIX W HEJIOKATBHBIX
KpaeBBIX 3aJad JUIT YPaBHCHWH  OJUIMIITHKO-TUIIEPOOTUYCCKOTO THIMA C
CUHTYJISIpHBIMU KOd(ppuIimeHTaMu, OBLIM UCTIOIB30BaHBI B 3apyO€KHOM TpaHTe
Ne AAAA-B19-219021990010-4 «Ilpumenenue apoOOHOTO WCUUCIICHHS B TCOPUU
kojebarenbHbIX cuctem» (Poccusa, Kamuarckuii rocygapcTBEHHBIM YHUBEPCUTET
umenn Butyca bepunra, cnpaBka Ne 01-04\253, ot 13.12. 2020). Ucnons3oBanue
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HAy4YHBIX pE3YJbTATOB IOCHYKWJIO PEIICHUI0 HOBBIX KpaeBbIX 3a1ad s
AIUTUTITUKO-TUIEPOOIMYECKUX YpaBHEHUH.

[Ipu BBINOJHEHUH HAYYHO-HCCIIEIOBATEIbCKUX pabOT MO  MPOEKTY
APO05133873 «YucnaeHHble METOJIbBl W MAapAUICIbHBIE AJTOPUTMBI PEIICHUA
HEJIMHEHHBIX OOpaTHBIX 3a7ad JJs MaTreMaTHUYeCKHX MOele ¢ JpoOHBIMU
CTENEHSIMU DJUTMITHYECKUX OMNEPAaTOPOB C MPHUIOKEHUSIMH B TPABUMETPUM»
MunuctepcTBa obpa3oBanuss U Hayku PecnyOonuku Kazaxcran (2018-2020rr.)
YYEHBIMH MEXIyHapOJHOTO Ka3aXCKO-TypELKOr0 YHUBEPCUTETAa MUMEHH XOKU
Axwmena flcaBu ObUIM UCTIOJIB30BaHBI MOJyUYEHHBIE B AUCCEPTALIMH TEOPETHUECKHE
Hay4HbIE PE3yJIbTaThl. B 4YAaCTHOCTH, NpPH MCCIEIOBAHUM MPSAMBIX 3a1ad Ui
HBOJIIOLMOHHOTO ~ YpaBHEHHs IEPBOrO MOpsiAKA C  APOOHOM  CTENEHBIO
AIUTMIITUYECKOTO oreparopa ObUIM NMPUMEHEHbl pa3pabOTaHHbBIE B JAKMCCEPTALNU
METO/Abl M TMOAXOAbl K PEHICHUIO0 KPAeBbIX 3a/lay JJisi YPAaBHEHHU CMEIIaHHOIO
TUIA, HUCIOJB3YIOIUX peIIeHUue 3anaduu Jupuxiie B JIITUNTHYECKON 00JaCTH.
[IpumMeHeHne S3TUX PE3yJIbTATOB IMO3BOJIMJIO HMCCJIEN0BATh HOBBIE KOPPEKTHBIE
KpaeBbI€ 3aJ]a4u ISl SJUTUIITUYECKUX YPABHEHUM.

Anpofanus  pe3yJbTAaTOB  HMCCJeIOBAHUA. Pe3ynpTarel  JaHHOTO
UCCJIeIOBaHUs ObUITM OOCYXXK/IEHBI Ha 27 HAyYHO-TIPAKTUYECKUX KOH(EpeHIUsax, B
TOM 4yHclie Ha 19 MexayHapoIHbIX U 8 pecnyOIUKaHCKUX HAyYHO-TIPAKTHYECKUX
KOH(DepeHusX.

Ony0JuKOBAaHHOCTH pe3yJbTaTOB HcciaenoBanus. [1lo Teme qucceprauuu
ornyonukoBaHo 48 HayuHbIX pa®oT, B ToM uucie 21 HayyHas cTarths: 13 B
3apyOeXKHBIX M 8 B PECMyOJIMKAHCKUX >XypHajiaX, PeKOMEHIOBaHHBIX Bpiciien
aTTeCTallMOHHOM komuccued PecnyOnmku VY30ekucran sl myOJMKaiuu
OCHOBHBIX HAYYHBIX PE3YJIbTATOB JOKTOPCKUX TUCCEPTAIU.

O0beM u cTpykKTypa aucceprauum. Jluccepranus COCTOUT U3 BBEICHUS,
YeThIpEX TJIaB, 3aKJIIOYEHUS U CIHCKA HCIOJb30BaHHON mauteparypbl. O0beM
avccepranuu coctapiaser 158 crp.
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OCHOBHOE COIEPKAHUE JUCCEPTALINU

Bo BBegeHum O0O0OCHOBaHBl AaKTyaJdbHOCTh M BOCTPEOOBAHHOCTH TEMBI
JACCEPTALUM, ONPEAECICHO COOTBETCTBHUE  MCCICAOBAHUS  IPUOPUTETHBIM
HaIpaBJICHUSIM Pa3BUTHS HAYKH U TEXHOJOTUH PECIyOIMKH, TMPUBEIACHBI 0030p
3apyOeXKHbIX HAy4YHBIX HCCIEIOBAaHUN 1O TeME JAUCCepTalluid U CTEleHb
U3YYCHHOCTH MPOOJIeMbI, CHOPMYITUPOBAHBI IIEJN 1 3a/1a4H, BBISIBIIEHBI OOBEKTHI U
NpeaMET HCCIEIOBAHUS, W3JI0KEHbl HAay4yHas HOBHU3HA W MPAKTUYECKHUE
pe3yJbTaThl  MCCIEAOBAHUSA, pPACKpbITA TEOpETUYECKass M  IMpaKTHYeCKas
3HAYMMOCTb ITOJTYYEHHBIX PE3YJIbTATOB, JaHbl CBEICHUS O BHEAPECHHUH PE3YJIHTAaTOB
UCCIeI0BaHUs, 00 OIyOJMKOBAaHHBIX pab0Tax U O CTPYKTYpE JUCCepTaIUH.

B nmepBoii T1iaBe aguccepraiuu, Ha3zBaHHOW «KpaeBble 3agaum €O
CMeLIeHUeM JIJI1 YPaBHEHMHM CMEIIAHHOIO0 THIA ¢ CHHIYJISPHBIMU
KO3 PpuuUeHTAaMMU», M3Yy4YCHA KpaeBas 3ajada JJisl YPaBHEHHS CMEIIAHHOTO THUIIA
C CUHTYJISIpHBIMH Ko3(dunmentamu. MccnemnoBaHbsl 3ajlaud cO CMEIIEHUEM Ha
TPAHUYHBIX U BHYTPEHHHUX XAPAKTCPUCTUKAX.

B nepBom maparpade 3To¥ riaBbl NPUBOJATCS HEKOTOPBIE U3BECTHBIE (PAKTHI,
KOTOPBIE MIOHAI00STCS MPU JI0KA3aTEIbCTBE OCHOBHBIX PE3YyJbTATOB AUCCEPTAIUU.

Bo BTOpoM maparpade ajis ypaBHEHHUSI CMEIIAHHOTO THUIIA C CHUHTYJSPHBIMU
kodpduneHTaMu HUCCIIeyeTCs KpaeBas 3ajada C JaHHBIMH Ha KYCKe
XapaKTEPUCTUKU B TUIMEPOOJMYECKON YacTU paccMaTpUBaeMoOl o0iacTu U Ha
4yacTsX JIMHUM TapaboJIMYecKoro BBIPOXKIACHUS. EIWHCTBEHHOCTh peIIeHUs
MCCIIEYEMOM 3aJauM JIOKa3bIBACTCs C IOMOIIBI0 NpUHLMINA 3KcTpemyma. [lpu
JIOKQ3aTeNbCTBE CYLIECTBOBAHUS PELICHUS 3a4ayd  NPUMEHSIOTCA  TeOopus
CUHTYJISIDHBIX ~ WHTErpalibHbIX YpaBHEHHUM, ypaBHeHusi Bunepa-Xomnda wu
VMHTETrpaJIbHbIE ypaBHeHUA Dpenronapma.

[Mycte D=D"uwD Ul - 001acTh KOMIUICKCHON TUIOCKOCTH Z = X+1Yy, T/
D*- monmymmockocte Y >0, D - koHeunas oOmacte moiyrmiockoctd Yy <0,

orpannueHHas xapakrepuctukamu AC u BC ypaBHeHms

(signy)|y|"u,, +u, + % _y o+ &uy =0, (1)

X

‘ y‘l_f y

ucxoxasimumu u3 Touek A(-1,0), B(1,0), u orpeskom AB mpsimoii y =0,

I ={(x,y):=1<x<1, y=0}. B ypaBuenuu (1) npexnonaraercs, uto m, &, 3, -
HEKOTOpPBIC ACHCTBUTEIBHBIC YHCIIA, YAOBIETBOPSOIMIKE ycaoBusm: M >0,
—m/2< B <1, |e|<(m+2)/2.

Ha nmnockoctu napamerpos ¢,0/3, paccmarpusaercs tpeyronsHuk A BC,,

OTPaHUYEHHBIN MPSMBIMH

m m
A)Co:ﬂo+ao:_51 BoCo:ﬂo_ao:_E’ AbBo:ﬂo =1,

¥ B 3aBHCUMOCTH OT MeCTa HaXOXAeHHs TOUKU T (¢, [5,) B 9TOM TpEyTrOJbHHUKE

(bOopMyIUPYIOTCS U UCCIICTYIOTCS 3a/1a49u JiIs ypaBHeHUS (1).
Iycts T (e, B,) € AAB,C,.
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Beenem o6o3nauenus: |, ={(x,y):—o<x<-1 y=0},
I, ={(x,y):1<x<oo, y=0}, C,(C) - Touku nepeceucHust XxapaKTepUCTUKH
AC(BC) c xapakrepuctukoii, ucxossmiei u3 touku E(c,0),rne cel -
POMU3BOJILHO (PUKCUPOBAHHOE YHUCIIO.
IIycts p(X) eC'[-1,c]- mudpdeomopdusmM U3 MHOXKECTBA TOYEK OTpE3KA
[-1,c] B MmHOXecTBO TOYek oTpe3ka [C,1], mpuuem p'(x) <0, p(-1) =1, p(c)=c.
B kadyectBe mnpuMepa TakoW (YHKIMH TPUBEICM JIMHCHHYIO (DYHKIIHIO
p(x)=0—-kx,rme k=(@1-c)/(@+c), =2c/(1+c).
3agaua TF . TpeOyercs Haiitu B oomact D pynkuumio u(X, Yy), kotopas
1) u(x,y)eC(D), rne D=D uD"UI U,
(3mech I, =(—0,-1], 1, =[Lx));
2) npunamexut knaccy C*(D*) u ynosnersopser ypasHenuro (1) B
obmactuD";
3) sBisieTcst 0000IIEHHBIM perieHneM Kiacca R B obmactu D
4) BBIMOHSIOTCS PaBEHCTBA

limu(x,y)=0, y20, R*=x*+4(m+2)?y™?; (2)
5) ymoBieTBOpseT KPaeBbIM YCIOBHSIM
u(x,y)|, =¥, xel, i=12, 3)
u(x, y)\ACO =p(x), -1<x<(c-1)/2, (4)
u(p(x),0)=u(x,0)+ f(x) , -1<x<c (5)
H YCJIIOBHUIO COIIPSPKCHUA
wr(\) ytu, = 5Lr11(—y)ﬂ°uy, xe | /{c}, (6)

npudeM d5TU Tpenensl npu X=11, X=C MOryr uMMeTb OCOOEHHOCTH
nopsinka  HWwke l-a—-f, tme a=M+2(5+¢,))/ (2(m+2)),

L=M+2(8,-,))/(2(m+2)), f(X), w(X), @(X), 1=12- 3aganHble
(ynkumu, mpuaem  f(x) e C[-1Lc]nC*¥(-1c), &,€(0,1, f(-1)=0,
f(c)=0, w(x)eC[-1, (c-1)/2]nC*? (-1, (c-1)/2), 0, €(0,1],
w(-1) =0, u—const, pynkum @ (X) B okpecTHOCTH Touek X=-1, x=1
NPEJICTaBUMBI B BHUJIC o,(X)=L+x)p.(X), o,(X)=1-X)@,(X) wu
yIIOBJIETBOPsIIOT yciioBuio ['enmpaepa Ha r00bix otpeskax [—N,-1], [1,N],
N >1, 1 ast Beex JOCTaTOMHO GOMBIINX |X| — HepaBEeHCTBY ‘goi (X)‘ <M ‘X‘_ﬁ’
rae O, M - MOI0XUTEIBHBIE TOCTOSHHBIE.

Pemenue Bunonsmenennou 3aaaun Komm aiist ypaBuenus (1) B o0nactu
D™, ynoBieTBopsIoliee Ha4aIbHBIM YCIOBHIM Iingu(x, y)=7(x), xel,
y—>-

lim (—y)*u, =v(x), xel,3amaercs bopmymoit TapOy
y—>-
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1
U y) =7 T(X s (_y)(wj(lﬂ)ﬂ1(1—t)“1dt "

-1

1-a-p _ _ a+p-1
e 7, = IN'a+ p)2 y - I'2-a-p)2 I'(2) —ramma

T@rp) ' °  Q-Ire-ora-p)
bynkius Ditnepa.
Breipaxxenne Buma (7) Oymem Ha3bpiBaTh OOOOIIEHHBIM pEIICHUEM
ypaBHenus (1) nmpu y<0, ecom 7(X) m v(X) HenpepbIBHBI B HHTEPBAJC

2t (- y)(m+2)/2 ) (L+t)(1- t)‘ﬁ dt, (7)
+2

(-1,1). Mdusa Toro, uroObl 00OOIIEHHOE pEIIeHHEe 00JIagan0 TOH HMIH HHOM
IIAKOCThIO, HeoO0XoauMo, dYToObl ¢yHKIMU 7(X) u  Vv(X) wuMenH

OTIPEICTICHHYO TJIAIKOCTb.
Knacc R . O0obmennoe pemenue (7) ypaBHenus (1) mpu y<O0

IpUHAMISKHUT Kiaccy R, ecom ¢yHkmus r(t) ymOBIETBOPSET YCIOBHIO

I'énpnepa ¢ mokasarenem o, >1-—/f npu —-1<t<1, a dynkuus v(t)

YIOBJIETBOPSIET yclIoBHIO ['€npaepa ¢ mokasarenem «, > o npu —1<t<1.
OCHOBHBIMU pe3yJibTaTaMU JaHHOTO Naparpada sBIsSIOTCS:

Teopema 1.1. Ilycte BbemomHensl ycnoBus ¢ (x)=0, i1=12,
w(x)=0,f(x)=0, O<u<l. Torma 3amaua TF mmeer Wb TPUBHAIHLHOE
pelieHHue.

Teopema 1.2. [Tycts p(X)=0—-kx, 6=2c/(1+c),k=(@0-c)/(@+c).

2 —

m
Ilycts nanee o, <0 wmu o, >0 u S > , 1 €(0,1). Torma pemicHue

3agauu TF cymecTByer.
B  Tperbem mnaparpade wusyuyaercs 3ajadya coO CMEILIEHUEM st
ypaBHeHus ['enneperenta ¢ CUHTYISIPHBIM KO3 PUIIMeHTOM

(signy)|y|"u,, +u, +%uy =0 (8)

B obnactu D, ykazanHo# Beite. B ypaBHenun (8) mpesmnoaraercsi, 9To
M, 3, - HEKOTOpBIE I€IICTBUTEIBHBIE YHCIIA, YAOBIETBOPSIOLINE YCIOBUIM

m>0,-m/2< g <1
3agaya A. Haiitu pyakumio U(X,Y) co cBoiicTBaMu:
1)u(x,y)eC(D),rne D=D uD Ul Ul,;
2) u(x,y)npunagnexut knaccy C’°(D*) m ymosnersopser ypaBHeHUIo (8) B
9TOM 00J1acTH;
3) u(X,y) sBisieTcst 0000IIEHHBIM pereHneM kitacca R B obmactn D7

4) BBIMIOJIHSIOTCS] PABEHCTBA
limu(x,y)=0, y=>0, R? =x*+4y™? [ (m+2)?; 9)
5)u(X,y) yaoBIeTBOpsET KPacBbIM yCIOBHUSIM
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u(x, y)\yzoz(pi(x), vxel, i=12, (10)

u[g, )1+ G, (p(x)N] =y (x) , -l<x<c, (11)
u(p(x),0)=pu(x,0)+ f(x), -1<x<c (12)

U YCJIIOBHIO CONPSDKEHUS
ym y*u, = 5erg(—y)”° u, xel\{c}, (13)

npudeM mpu X =+1, X =C 3TH Ipeaesibl MOTYT UMETh OCOOCHHOCTH TMOPSIIKA HIKE
1-28,tne f=(M+24,)/(2(m+2)), w(x), f(X),p(X)- 3ananHble pyHKIUH,
6,(X,) u 6,(x,) — cooTBETCTBEHHO aPUKCHI TOUCK NMEPECEUCHUSI XaPAKTEPUCTUK
AC u BC c xapakTeprcTHKaMH, HCXOAAMUMH U3 ToukH (X,,0), X, €1,

2/(m+2) 2/(m+2)
6,(%) = x02—1 _i[(m + 2)4(1+ xo)} a(x)= 1+2x0 _ i{(m + 211(1_ xo)} |

JlokasaHa clieayroras:
Teopemal.3. Ilyctb BeIosHEHBI yeiioBus P(X) =0 —kx, o =2¢/ (L+c),

k=(@1-c)/(1+c), p(X)=0, 1=12, w(x)=0, f(x)=0, 0<p<l, £>0.Toraa
3ama4a A MMeEeT JIMIITh TPUBUATBHOE PEIICHHE.
Teopema 1.4. Ilyctb BbImoSHEHBI yeloBUs P(X) =0 — KX, rae
k=(@-c)/(@+c), 5=2c/(@+c), K" “p+k“u<l, 0<u<l, 0<p<1,
o= ey :
2(m+2)
B ueTBepTOM maparpade ucciieayercs HoBasl KpaeBas 3aj1a4a ¢ yCIOBUAMU
JIOKaJIBLHOTO CMEIIeHHsI Ha oTpe3ke AB muHuM Beipokaeans Y =0 u co

Torga pemenue 3agaun A CyIlecTByerT.

CMELICHUSMH BO BHYTpeHHHX xapakrtepuctukax EC u EC,.

PaccmoTpum ypaBHenue (8) B obnactu D, ykazaHHOM BBIIIIE.
3agauaGN . TpeOyercs Havith B obnmactt D pynkumro u(X,y), kotopas

1) u(x,y)eC(D),tme D=D uD" Ul Ul,;
2)u(x,y) npunamnexur knaccy C*(D*) u ymosnerBopseT ypaBHeHHIO (8) B 3TOM
obnacTu;
3)u(x,y) sBasercs 000OLIEHHBIM pelIeHneM kiacca R, B obmactu D ;
4)BBITTOJIHSIOTCS PABEHCTBA

limu(x,y)=0 , y=0, R*=x"+4(m+2)*y"™;
5)yI0BJIETBOPSIET KPAEBBIM YCIIOBHSM

ux, ), =@ (), xel, i=12,

ulg” )1+ il (P =w(x), -1<x<c,

u(p(x),0) = pu(x,0)+ f(x), —-1<x<c
U YCIIOBHIO COIPSDKEHUS

limy*u, =lim(=y)*u,, xe 1\{c},
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npudeM npu X =11, X =C 3T npeesbl MOTYT UMETh OCOOSHHOCTH TIOPSIIKA HIDKE
1-2p4, tne f=M+24)/(2(m+2)), w(x), f(X),p(x) - 3ananHble (YyHKINH,

M, p - TIOCTOSHHBIE TIOJNIOKUTENbHbIE umcna, 6O (X) u 6,(p(X)) - TOoUKH
nepecedeHus xapakrepuctuk EC, u EC, cooTBETCTBEHHO ¢ XapaKTepHCTHKAMH,
UCXOMSIMMHA W3 TOYCK (%,,0) U (p(x,),0), X, € (1),
2/(m+2)
0 (x,) = c+x0;_ (m+2)(c—x,) |
2 4
0;(p(x,) :£c+ p(x,) ._((m +2)(p(x) -0) Y
0 0 2 1 4 .

OCHOBHBIM pe3yiibTaTaM 4YCTBCPTOIO Haparpa(ba ABJIIIOTCS CICAYIOIIHC.

Teopema 1.5. Ilycts BeimosHEeHB! yciaoBust Teopemsl 1.3. Torna 3amaua GN
MMEET JIUIIb TPUBHAIBHOE PEILICHHE.

1 1
Teopema 1.6. TTycts p(X) =5 —kx, k?  p+k“2u<1, 0< u<l,
1-5
O0< p<l, >(1-m)/3, o=2c/(1+c),k=@Q-c)/(1+c), a =—2—.
p<L, > (-m) /3, me 5220/ (+0), k=(1-0)/(1+0), @ =
Torna pemenue 3agaun GN cyriecTByer.

B msatom maparpade 3Tol IWIaBBI pemiaeTcs 3ajada co CMEIICHHSMH IS
ypaBHeHus (8) B ciydae S, =—m/ 2.

Paccmotpum ypaBHeHue

. m m
(signy)|y| u,, +u,, —2—yuy =0, m>0 (14)

B obnactu D, ykazanHoii B naparpade 1.2 rnaser 1.
3anaua A . TpeOyercs Haiitu B o6mactu D ¢ynxuuio U(X,y), xoTopas:

1)u(x,y)eC(D), tne D=D uD" Ul U, ;
2) u(x,y) npunamnexut knaccy C?(D*) u ynoBieTBopsieT ypaBHEHHUIO
(14) B oaTOI OOMACTH;
3) u(X,y) sBisiercst 0000IIEHHBIM pemeHneM kinacca R, B obmactu D
4) BBINOJIHSIOTCSI PABEHCTBA
limu(x,y)=0, y =0, R*=x>+4y™* [/ (m+2)?%;
5) u(x,y) ymoBieTBOPSET KPaeBbIM YCIOBHSIM
u(x,y)| , =@(x), Vxe l,i=12,
ulg, 01+ G, (p() =y (x) . -l<x<c,
u(p(x),0)—u(x,0)=u(c,0)+ f(x), -1<x<c,
U YCIIOBHUIO COTPSDKEHHUS
Iim y—m/2

y—+0

u, = 5irg(—y)‘m’2uy, x e 1'\{c},
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npudeM npu X =+1, X =C 3TH npeaesibl MOTyT UMETh OCOOCHHOCTH TIOPSIIKA
Hmwke eauHunbl, a w(X), f(x),@(X) - 3amaHHble QYHKOMH, /- TOCTOSHHOE
HOJIOKUTEIFHOE YHCIIO.

OCHOBHBIMHU pe3yJIbTaTaMK JaHHOTO aparpada sBIsSIOTCS:
Teopema 1.7. Ilycts @(x)=0, =12, w(x)=0, f(x)=0, £>0. Torna 3amaua
A WMeeT IHIIb TPUBHAIBEHOE PEIICHHE.
Teopema 1.8. Ilycts p(X)=0-kx, tme k=(1-c)/(@+c),0=2c/(1+c),

1 1

0< u<k*(L-k*). Torna peurenune 3a1a4u A CyIecTByeT.

Bo BrOpoii rmaBe muccepranuu, Ha3BaHHOUW «HesiokajJbHbIE KpaeBble
3aa44 JISl OJTHOT0 KJIACCA YPABHEHUI CMEIIAHHOI0 THIIA», PEIIaeTCs 3a7ay4a,
B KOTOpO#l Xapakrepuctuka EC, ocBoOOXIeHa OT KpacBOro YCJIOBUS U 3TO

HEIOCTaloIIee YCIOBHE [ eliepcTeaTa 3aMEHEHO BHYTPEHHE-KPAEBbIM YCIOBHEM
JOKAJIbHOIO CMEIIEHHS Ha OTPE3Ke JMHAU IMapabOJIUYeCKOTO BBIPOKICHHUS.
WccnemyroTest KpaeBble 3a1a4n THIA 3a1adu buraaze-CaMapcKoro i ypaBHEHHMA
CMEMIAaHHOTO THIIA C CHHIYISAPHBIMH KO3 QHUIMEHTaMH B HEOTPaHHYCHHOM
00JacTH.

B § 2.1. pemaercs 3agada C YCIOBHSMHM, 33JaHHBIMM Ha BHYTPCHHEH
XapaKTePUCTHKE U Ha JIMHUU BBIPOXKICHHUSA, JUIS YPAaBHEHHUS CMEIIAHHOTO THIIA C
CUHTYJISIPHBIMU KO3 (pPuItneHTamu.

Paccmorpum ypaBuenue (1) B obmactu D, ykasannoit B maparpade 1.2
rmael 1. Pacemorpum muddeomopdusm q(x) e C'[c,1], nmepesoasmmii oTpe3ok
[c,]] B orpesok [-1,c], mpuuem q'(x) <0, q(c)=c, q(@)=-1. IIpumepom Takoi

1+c 2C
bynkimn sisgercs (X) = p —kx, roe K =1 pzl— p—-k=-1, p—kc=c.
—C —C
3apgaua B. TpeOyercs Haiiti B o0actu D dynkiuio u(Xx,y),
YIOBJIETBOPSIOIIYIO CIEAYIOUIHM YCIOBHSIM:
1u(x,y)eC(D), rne D=D uD Ul Ul
2) u(x,y) eC*(D") u ynosnersopsier ypasHenuo (1) B 310ii 001acTy;
3) u(X,y) sBisiercst 0000IIEHHBIM pereHneM kiracca R B obmactu D7
4) Bemonneno limu(x,y)=0, y=>0, R*=x*+4(m+2)2y™?;

5)yAOBIIETBOPSIET KPACBBIM YCIOBUAM
u(x, y)\y:0 =p(x), xel, i=12,
u(x, y)\ECl =y (x), c<x<(c+1)/2,
u(q(x),0) = au(x,0)+ f(x) , c<x<1
" YCIIOBHUIO COIIPSAKCHUSA
5irg y*u, = 5irg(—y)”°uy, x e 1 \{c},

IpUYEM 3TH MPEEIIsl Ipu X =*1, X=C MOryT UMeTh 0COOCHHOCTH MOPSIKA
ke l—a—f,rne a=(M+2(5,+¢«,))/ (2(m+2)) ,
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L=M+2(8,-,))/(2(m+2)), f(X), w(X), ¢(X) - 3anannasle pyHKINY,
npuaem f(x) eC[c,]]nC**(c,1), 8§, €(0,4], f(c)=0, f(1)=0,

w(x) eC'[c,(c+2)/2]nC**(c,(c+1)/2), w(c)=0, p—const, pyukiuu ¢ (X)
B OKpecTHOCTH ToueKk X =-1, X=1 mnpencraBumsl B Buae ¢,(X)= 1+ x)@,(x),
@,(X) =(1—X)@,(X) 1 oHM YHOBIETBOPSAIOT ycI0BHIO I 'enbaepa Ha JII00bIX
orpeskax [-N,—1], [LN], N>1u ams Beex A0cTaTroqHO GOIBIIMX |X|

YIOBJIETBOPSIOT HEPABEHCTBY ¢ (X)| < M ‘x‘ﬂs, rae 8, M — nonoxurenpHbIE

MOCTOSTHHBIE.

Nmeer mecto cnenyromas

Teopema 2.1. Ilycts BemonseHs! ycnoBus @ (X)=0, i=12, y(x)=0,

f(X)=0, O<u<1. TornazagauaB wumeeT TOIBKO TPUBUAILHOE PEILICHHE.

Teopema 2.2. ITycts BeimosmHeHB! yenoBus (X) = p—kx, 0< u<1,

B, > 2 4m rae p= 12C , k= T—z Torma pewenue 3agaun B cymecTByer.

B § 2.2. pemena 3amaua c ycnosuem @pankia u bunanze-Camapckoro Ha
JIMHUU BBIPOKJICHUS U HA MapaJUICNIbHBIX XapaKTEPUCTHKAX Il ypaBHEHuUs (8) B
HeorpaHudeHHo oonactu D, ykazanHas B naparpade 1.2 rinaBsl 1.

3apnaua FBS ( ®pankas, bunagze-Camapckoro). TpeOyercss HailTu B
oomactu D dyskmuio  U(X,Y) co cBoictBamu 1) - 4) 3amaunA,
ynosiietBopsitoityto yciaoBusm (10), (13) u crieayrommM KpaeBbIiM YCIOBUSIM
1+ x)” Du[0(X)] = u(x)(x =)’ D ul@ ()] +w(X), c<x<1,
u(q(x),0) = ,u(x,0) + f(x), c<x<1,
rae f(X), w(X), 3amannsie pynkumu, mpuuem f (x) e C[c,]] ~C**(c,1),

f(c)=0, f@)=0, u(x), w(x)eCc,nC**(c,1), g, =const, D" u D/ -
ornepatopsl ApooHOoro AuddepeHImpoBanus B cMbicie Pumana—JInyBuiwis,
L=Mm+24)I12(m+2)), 6(x,) (49*(X0)) — TOYKH NIEPECEUECHUS
xapakrepuctuk C C (EC)) c xapakrepucTkoii, ucxoasmei u3 Touku (X,,0),

rae X, €(c,1):
2/(m+2) 2/(m+2)
o) =22 Mr 20y | o2 M |

HpHBe):[eM (bOpMYIMPOBKY OCHOBHBIX PE3yJIbTaTOB 3TOTO maparpada.
Teopema 2.3. [Tycts BemosHeHs! yeaoBust @ (X)=0, 1=12,

w(X)=0, f(X)=0, O0<py <1, u(X)<0. Torma3zamaua FBS wumeer numb

TPUBHAIBHOE PEILICHHE.
Teopema 2.4. Ilyctp BeimosHeHbl ycnoBus ((X)=p—kx, u(x)<0 ,
m-1

O<p <1, wk? “(+2sin(Br)a(c)) <1, f>-—5-. e p=2c/(1-c),
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_ _ _m+2p5, _ 1-4
k=(1+c)/(l-c), o(c)=1/A—u(c) , B 2m+2) ,a M)
pemenue 3agaun FBS cymectByer.

[Taparpad 2.3 riaBsl 2 MOCBSIIEH U3YyYSHUIO 3a7ady TUNA 3aaa4u bumanze-
Camapckoro mnsi ypaBHeHus (1) B ciydae, Korja mapameTpbl 3TOTO ypaBHEHUS
YIOBIIETBOPSIIOT YCIOBHSIM
m>0,1<8 <(Mm+4)/2, |o,|<(M+2)/2.

Ha nmnockoctu napamerpos ¢, 03, paccmorpum TpeyroiasHuk A B D,,

Torna

OFpaHI/I‘-IeHHHﬁ IMPpAMBIMU:
m+4

'AbDo::Bo_ao_—’

MecTa HaxX0XJeHus TOUkH | (¢, 5,) B 9TOM TpeyroibHHUKE chopMynupyeM u

B,D,: 8, +«, :mTM, AB,:3, =11 B3aBHCUMOCTH OT

UccleyeM 3anady s ypaBHenus (1).
Ilycts P(e,, B,) € AAB,D,.
3agauaBC . TpeOyercs Haiitu B obmactu D perymspHoe permieHue
ypaBHeHwus (1), oOparmatomieecss B HyJIb Ha OSCKOHEUHOCTH U yIOBJIETBOPSIOIICE
KPacBbIM YCIOBUSIM
limy* u(x,y)=¢(x), Vxe I, i=12,
Y+
D% ul6,(x)]=a(X)r(x) +b(x), —-1<x<1,
Y YCIIOBHUIO COTIPSDKEHHUS

iy U y) = im0 Gy xe .

y—>+0
. -1

rae 7(x) = Img|y|ﬂ “Tu(x,y), IpryeM mpeaeiibl mpu X =+1 MOryT UMeTh 0COOCHHOCTH
y—

nopsiaka Hiwke 1—a — B , TIe

& =(M+2Q2-f,+a,)) ] (2m+2), B=(M+2(2— B, —a,))/ (2M+2), a(x),
b(x), @(x), i=12 —3anaunbie pynkuun, npuuem b(x) e C[-1,1] N C*(-1,1),
b(-1) =0, b(1) =0, HenpepsiBHBIE PyHKIUH @ (X), | =1,2 COOTBETCTBEHHO B
OKpecTHOCTH ToueK X =—1, X =1 oOpamatorcs B HyJib U JIJII BCEX JOCTATOUYHO
GonblMX |X| yIOBICTBOPSIOT HEPABEHCTBY |¢h (X)| <M ‘X‘fdl ,re 5, M —
TIOJIOKUTENBHEIE TTocTOsHEBIE, D’ — omeparop npo6Horo uddepeHInpoBaHNs

B cMbiciie Pumana-JInyBusisi, a Toukoit nmepecedeHust xapakrepuctuku AC c
XapaKTepPUCTUKOH, ucxosamen u3 Touku (x,,0), X, € (-1,1), sBusercs

0,(x,) =| %= (&+n)“.

L_(m+2
2 )

4

OCHOBHOW pe3ysibTaT 3TOro maparpada chopMyIUpOBaH B CICAYIOIICH
TEopeMe.
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Teopema 2.5. IIyCcTb BBINOJHEHBI YCIOBUSA — <a,<0, mbo

O<a0<mT+2, ﬂ0<mT+6, n a(x)eC[-1,1]nC*(-11), a(1) <0. Torma 3amaua BC

OJIHO3HAYHO pa3pelinma.
JlokazaTenbCTBO TEOPEMbI IPOBOJUTCS METO/IOM UHTEIPATbHBIX YpaBHEHUH.
Tpetbst rnaBa quccepTaiuu, Ha3BaHHas «KpaeBble 3a1aum 1Jisl ypaBHEHUMH
CMEIIAHHOI0 THNA B 00JacTAX, IMIOTHYECKAS YacTh KOTOPHIX INepBas
YeTBEPTh ILUIOCKOCTH), TOCBAIIEHA MCCIEJOBAHUIO BOIMPOCOB Pa3pEIIUMOCTH
HEJOKAIbHBIX KpaeBbIX 3a/lay JJig YpaBHEHUH CMEIIAHHOTO THUIa B 00JIacTH,
AIUTUTITUYECKON YacThl0 KOTOPOM SABJISETCS TepBasi YETBEPTh IIOCKOCTH.
MeTtonaMu MHTErpAJIbHBIX YPaBHEHUH JTOKA3bIBACTCSI OJJHO3HAYHAS PA3pPEIIUMOCTh
3amaun DpaHKis A1 OJHOTO Kiacca YpaBHEHUM CMEIIAHHOTO THMNA B IMPaBOU

HOJIYTIIOCKOCTH.
B § 3.1 uzyuena HenokanpHas 3a7a4a i ypaBHEHUS
(signy)u,, +u,, +%uy =0 (15)
B obmactu D=D'"wuD ul, e D'— mnepBbld OTKPBITHIA KBagpaHT
IJIOCKOCTH, D~ — KOHeyHas oO0JacTh YETBEPTOrO KBaJpaHTa IUIOCKOCTH,

OrpaHWYcHHas XapakrtepucTukamu OC u BC ypaBHeHHs (15), BRIXOIAIIMMH U3
touek O(0,0),B(,0), u orpe3koM OB mpsmont y=0, | ={(x,y):0<x<Ly=0}. B
ypaBueHun (15) B, — HEKOTOpOe AEHCTBUTEIBHOE YHMCIIO, YIOBJIECTBOPSIOIICE
ycinoBur 0< ) <1.

Beegem oGosnauenus: 1, ={(x,y):0<y<oo,x=0}, I,={(x,y):1<x<oo,y=0},
C, m C, — COOTBETCTBEHHO TOYKH IepecedYeHUs xXapakKrepuctuk OC um BC ¢
XapaKTEPUCTUKOW, UCXOASAIIEH M3 TOYKU E(c,0), rae cel — NOPOU3BOJIBHOE

(UKCUPOBAHHOE YHCIIO.
[Tyctb p(x) e C'[0,c]- nuddeomopdusm n3 MHOKECTBA TOUEK OTpe3Ka [0, c]

B MHOXECTBO TO4YEK OTpe3ka [c,1] , mpuuem p'(x)<0, p(0)=1, p(c)=c. B
KauecTBe MpuMepa Takol (YHKIIMHU TMPUBEIEM JIMHEHHYI0 (QYHKIHIO p(X)=1-kx,
rae k=(@1-c)/c.

3amauya S. Haittu ¢pynkmuio u(x,y) co cBoMCTBaMH:

1) u(x,y)eC(D),rme D=D uD*Ul,Ul;

2) u(x,y)eC?*(D") u ymoBieTBopsieT ypaBHeHuio (15) B atoit odnactu;

3) u(x,y) sBusercst 0000LICHHBIM pelIeHreM Kiacca R, B obmactu D

4) Lmu(x,y):o, R*=x*+y?, x>0, y>0,

5) u(x,y) yIOBJIETBOPSET KPACBbIM YCIOBHIM
u@.y)=¢(y), y=0,
u(x,0)=7z,(x), xel,,
u(x, y)|OCD =y (x), 0<x<c/2,
u(p(x),0) = pu(x,0)+ f(x), 0<x<c
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U YCIIOBHUIO COMPSDKEHHS
lim y*u, = JLrg(—y)ﬁOUy, x e 1\{c},

y—>+0

npudeM 3TU mpeaensl mpu X=0, X=1, X=C MOTyT UMETh OCOOEHHOCTHU
nopsaka Hwke 1-24, r1Ae p=p12, f(x)eC’[0,c], f(0)=0, f(c)=0,
w(x) e C'[0,c/2]nC**(0,c/2), w(0)=0, x—const , r,(x)eC(l,), mpuueM QyHKIHS
7,(X) B OKpPECTHOCTH TOYKH X=1 npeacrasumMa B Buae 7,(X) = (1—x)7,(x),
7(x)eC(l,) u oHa ymomieTBOpsieT ycioButo [ Enpaepa Ha o60M oTpeske [L N],
N >1, 7,(x)eL(l,) ¥ IpH BCeX JIOCTATOYHO OOJBIIMX 3HAYCHUSAX X YIOBJICTBOPSET
HEpaBEeHCTBY [r,(X)|<M/x°, rme M,§ — IOJOXHUTEIbHbIE MOCTOSHHBIE YMCIIA,
o(y) €C[0,x), y”*?p(y)eL(0,0), @(y) — YAOBIETBOPSET yCIOBHMIO I énpaepa Ha
mo0oM oTpeske [0,N], N >0, ¢(o)=0, ¢(0)=0.

[IpuBenem hopmMyIUPOBKY OCHOBHBIX PE3YJbTATOB 3TOr0 naparpada.

Teopema 3.1. IlycTth BbINOJHEHBI YycloBUSA ¢(y)=0, w(X)=0,7(x)=0,
f(x)=0, O0<u<1. Torga3amaya S MMEET JIMIIb TPUBUAJIBHOE PEILICHUE.

1

Teopema 3.2. IIycTh BHIIONHEHBI YCIOBUSA p(x) =1—kx, k2 usin(ar) <1, rie
_1-4

4

B § 3.2 uccnenosana kpaeas 3amaua @pankiist st ypaBHeHus (8) B mpaBoi
MOJIYTUIOCKOCTH.
[Iycth D — mpaBas TOJYIUIOCKOCTh, D*(D”) — mepBas (4eTBepras) 4eTBEpPTh
TJIOCKOCTH.

3agayaF. Haiitu B oOmactu D  QyHkumio u(x,y), 001aAaromryro

o , k=@-c)/c, O0<u<1. Toraa peuieHue 3a1a4n S CYIIECTBYET.

CJIEIYIOIIUMHU CBOWCTBAMH:
1) u(x,y) sBisiercs pemieHueM ypaBHenus (8) B oomactu D\ (J, UT),
2

m+2
2) u(x,y)eC(Du{x=0}) W YacTHOEC IMPOU3BOJHOC U, HEIPEPHIBHO B

X

rae Jo ={(x,y):0<x<o,y=0}, I:x- (-y)™?”2 =0;

Du{x=0}, a uacTHOe npousBoAHOC U, HempepblBHO B Du{x=0}\{y=0},
byHKIUA U, H u,, HEIIPEPBIBHBI B obnactu D" UD™ W Ha JUHUHU BRIPOXKICHUS J,
HMEIOT MECTO CIIECAYIOIINE YCIOBUS CONPSIKEHUS

i Po — L Bo

im@y)*u, =limy®u,, x€ %,

npudéM 3THU TIpeesbl Npu X=0 MOTYT UMETh OCOOCHHOCTH IMOPSIKA HUKE
1-23;

3)

Z—u =O(x#*) mpu y=0, x> 0(s>0);

X

4) u(x,y) yIOBICTBOPSACT IPAHUYHBIM YCIOBUSIM
U(O, y)—U(O,—y) = f(y), —0< y <o,
ou

—| =0, —o<y<ow,
aXX:O y
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rae f(y) —3amanHass QyHKITUA.
Nwmeet mecto cnenyromas
Teopema 3.3. Ecnu f(y)- HeueTHas PyHKIMS, IBAXK bl HETIPEPHIBHO
mudepeHnupyemast B IpOMEKYTKE (—o0,00), U BTOpPas MPOU3BOTHAS
YIOBJIETBOPSET YCIOBHIO ['éNbaepa B (—w0,00), a mpu Yy —> 0o f(y)=0(y ™)),
f'(y)=0(y ™22y - fr(y)=0(y ™)) 1o 3amauya F OJHO3HAYHO pa3pelnma.

JlokazarenbcTBO Teopembl 3.3 YCTaHABICHO METOJIOM HWHTETPATBbHBIX
YpaBHEHUM.

B derBepronm rnaBe nauccepranuu, Ha3BaHHOW «KpaeBble 3amaum s
OJTHOT0 KJIACCAa YPABHEHUH CMELIAHHOTO THUNA B 00JIACTH, IJUIMNTHYECKAS
YacTh KOTOPO#l MOJIYIOJIOCA», CTAaBATCS U UCCIEAYIOTCS KpAaeBblE 3aJauyul Ui
OJIHOTO KJIaCcCa YPABHEHHI CMENIAHHOTO THUIIA.

B § 4.1 uzyuyena cmemanHas KpaeBas 3ajada, UCIOJIb3Ysl PELICHHUE 3a/1a4u
Jlupuxie B 3JTUNTHYECKON YacTu paccMaTpuBaeMou obactu st ypaBHeHus (8).
[lycth oGmacte D sBusiercs cymmoii obnacteit D™ m D™, mepBas u3
KOTOPBIX MPEACTaBIICT COOOW 3IUIMOTHUYECKYIO moiymosiocy 0<x<1, y>0, a
BTOpasi — XapaKTEpPUCTHUYECKHM TpeyroibHUK OBC, tne OC um BC — nBe

m+2
4

m+2
nepecekaromuecs B Touke C %—( j XapaKTEPUCTHKH ypaBHeHHs (8),

HUCXOOAIINE COOTBETCTBEHHO U3 ToYeK O(0,0)u B(1,0).
3apava T. Haiitu dyHKmuo u(x,y) co ClIeIyIOIMUMH CBOHCTBaAMHU:
1) u(x,y)eC(D)nC?*(D* uD") u ynosieTBopseT ypaBuenuio (8) 8 D" U D™ ;
2) limu(x,y) =0 pasHomepHo 110 x £[0,1];

3) u(x,y) yIOBJIETBOPSET KPACBbIM yCIOBHSIM
u@0.y)=a(y), udy)=e(y), y=0,

uly. =w(x), OSXS%

N YCJIIOBHUIO COIIPSIPKCHUA

lim(-y)"u, =limy*u,, x< (0D,
MPUYEM 3TH Tpeeisl mpu X=0, x=1 MOTYT UMETh OCOOCHHOCTH MOPSIIKA HUKE
1-24, me D=D uD Ul Ul, I, ={(x,y):x=0,y >0},

L={(xy):x=1y20},a 0(y), p.(y) 1 w(9) —3ananmsic Gyncuu.
HNwmeet mecTo crienyromas
Jlemma 4.1. Ecnu ¢pyHkums u(x,y) — pemieHue ypaBHeHus (8) B oOmactu

D™, Takoe, 410 7(X)=u(X,0) JOCTHTaeT HAHOOJBIIEr0 IIOJOXUTEIHFHOTO
(HAaUMEHBIIIETO OTPHUIIATENBHOTO) 3HAYEHUSI B TOUKE X=X,, 0<X,<1, OpU 3TOM
)ﬁo au(XO’ Y) )ﬁo au(XO’ y) < O)

oy

U(X,Y)oe =0, TO lim(—y >0(lim(-y

C nmoMoIIbI0 3TOM JIEMMBI JIOKa3aHa CIeaytomas
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Teopema 4.1. Ilycte BbeIMOMHEHBI ycioBus ¢ (y)=0, ¢,(y)=0, y=>0,
w(x)=0, xe[0, %]. Torma 3amaya T wWMeeT IULIB TPUBHAIIBHOE PELICHUE.

CnpaseBa cineayromas
Teopema 4.2. IlycTb BeINOJSHEHBI yCIOBUS: ¢, (Y) € C[0,),
3m+24,

Y aWELO), 112, a dymamn v <C| 0.5 |nct (02 ], 0=y ),

®,(0)=0. Torna peuienue 3agaum T CYILIECTBYET.
B § 4.2 B ob6nactu D, mpusenennoii B nmaparpade 4.1 rimassl 4, ucciexyem

3amady T, MCHOJIB3YSl B AJUIMITUYECKOW YaCTH pElICHUE 3aJjauu TUIa 3aaadu N .
EnuHCTBEHHOCTH pellieHuns 3a1auu JOKa3bIBAaeTCs, Kak U B maparpade 4.1.
Jlnst mokaszaTenbCcTBa CYIIECTBOBaHUSI pellieHus 3anadu T B obmactu DY
peILIMM BCIIOMOTATENIbHYIO 3a/1auy TUIa 3a1a4 N .

B § 43 B obnmactu D, mpuseneHHoil B maparpagde 4.1, mocraBieHa u
UCCIIEIOBaHA 3aJa4a C JABYMS HEJIOKAJIBHBIMU KPAeBbIMHU YCIOBHUSMH IS
ypaBHeHUs (8).

3apaya G . Haiftu ¢pyHKIHMIO U(X,y) CO CBOMCTBAMH :

1) u(x,y)eC(D)nC'(D*ul,ul,uUD)NC*(D*UD”) YyIOBIECTBOPSET
ypaBHeHHo (8) B D" U D™, limu(x,y)=0 paBHOMepHO 10 X €[0,1];
y—>0

2) u(x,y) YIOBIETBOPSIET KPACBBIM YCIOBHUSIM
u@©,y)-u@y)=e(y), y=0,
u,(0,y)-u, @ y)=e,(y), y>0,

(X, Yoo = (9, xe [Oﬂ

Y YCIOBHIO COPSDKEHUS
lim y*u, = lim(-y)*u,, x<(0,1),
y—>-0

y—>+0

rae ¢,(y), ¢,(y) 1 w(xX)— 3agaHable QyHKINH, TAKAE, YTO
3m+24,

V/(X)ECZ[O,%} 2. (y) €C(0,0), ¢,(y)€C(0,%), y * ¢ (y)eL(0,), =12,

2() = 2.(0)=,(0) =0, limu(x, y) =p/(0)..

y—0
C nmoMOWBH NPUHUMIIA DKCTPEMyMa W METOJIOM HHTETPAIbHBIX YpPaBHEHUMN
A0Ka3aHbl TCOPEMBI CAMHCTBCHHOCTH U CYIHICCTBOBAHUS PCHICHUA 3a/1a4n G.
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3AKJIIOYEHUE

JuccepraniioHHass paboTa TMOCBAILIEHA MCCIEAOBAHUIO PA3PEIIMMOCTH
JIOKAJIbHBIX Y HEJIOKAJIBHBIX KPACBBIX 3a/1ad Ul YPaBHEHUN CMELIAHHOIO THUIIA C
CUHTYJIIPHBIMU KO3 (UIMEHTAMH TPU MIIAAIMINX I[POU3BOJHBIX B Pa3IMUHBIX
HEOTPAaHUYEHHBIX 00JIACTSX.

B 3axiroueHue MOXKHO chenaTh CIEAYIOIIHME BBIBOABI IO PE3YJIBTATAM
UCCIIETOBAHMMI:

1. B HeorpanuueHHOW 0O0JacTH BOEPBBIE HCCIEAOBaHA HOBAs KpaeBas 3ajada

C HEJIOCTAIOIIUM YCIOBHUEM TPHKOMHU HA YAaCTH TPAHUYHOM XapAKTEPUCTUKH
u a”ajorom ycnoBus @DpaHkiasd Ha 4YacTAX OTpPe3Ka H3MEHEHMS THIIA
YpPaBHEHUS CMEIIAHHOTO THIIA C CHUHTYJSIPHBIMA KO3 (PUIMEHTAMHU.
Pa3zpaboran MOAM(PUIIMPOBAHHBIMN METOJ JOKA3aTEIbCTBA €AMHCTBEHHOCTH
pelleHHsT TIOCTaBIEHHBIX 3amad. IIpm nokasarenbCcTBE CyLIECTBOBAHMSA
pELIECHNs U3ydyaeMOM 3a7a4yu BIEPBBIEC IPUMEHSAETCS TEOPUS CUHTYJIAPHBIX
MHTErpajibHbIX ypaBHeHUI Bunepa-Xomnda.

2. VccnenoBana HOBasi KpaeBas 3ajada ¢ HEJOCTAIOIIUM YCIOBHEM CMEIICHHUS
Ha TPAHUYHBIX XapaKTEPUCTHKAX W aHAJOroM ycnoBus PpaHKIL HA YaACTIX
JUHAWA BBIPOXKACHUSA Ui ypaBHeHWs [emnepcrenra ¢ CHHTYJISIPHBIM
ko3 unueHToM.  JokazaHO, YTO HMHAEKC MOJYUYEHHBIX HHTErpajbHbBIX
ypaBHeHult Bunepa-Xomnda paBeH HyI0, 4TO 00ECIIEYMBAET OTHOZHAUYHYIO
peaykuuio ypaBHeHusi Bunepa —Xomda K HHTETrpaJHbIM YpaBHEHUSIM
@penronpMa BTOPOro0 poJAa,  OJHO3HAYHAA PA3PELIMMOCTH KOTOPOIO
CJIelyeT U3 €AMHCTBEHHOCTH peleHus: chOopMyIUPOBaHHBIX 3a]1a4.

3. JlokazaHbl TeOpeMbl CYIIECTBOBAHUS M €IWHCTBEHHOCTH PEIICHHS] HOBOU
KpaeBou 3amaun ¢ ycinoBusiMu Opankig u bunanze-Camapckoro Ha JTUHUAA
BBIPOXKJCHUS W HA MNapajuleJIbHBIX XapaKTEpPUCTHKaX I YpaBHEHUH
CMEILIaHHOTO 3JUIUIITUKO-TUIIEPOOTMYECKOTO THIIA.

4., C mnoMOIIbIO MPUHIUIA OJKCTPEMymMa M METOAOM HMHTErpajbHBIX
YpPaBHEHUH NI0OKa3aHa OJHO3HAyHasg pa3peliuMOCTb JIOKAJbHBIX U
HEJOKaJIbHBIX KpaeBbIX 3a/ay i 0000IIEHHOro ypaBHeHUs: TpuUKOMH B
HEOTPAaHUYEHHBIX OO0JACTAX, SJUIMITHYECKAs 4acThb KOTOPBIX MOJyMHoJioca
WM TIepBas YETBEPTh IUIOCKOCTH.  [lodydeHHbIE pe3yJabTaTbl MOTYT
IIOCITY’KUTh OCHOBOM I U3Y4YE€HUs HOBBIX KPAaeBbIX 3a/ad JJIs Pa3JIMYHBIX
YPaBHEHUI CMELIAHHOTO TUNA, a TAKXKE MPHU PELICHUH MPUKIAJHBIX 3a/1ad,
MPUBOJSIIINXCS K TAKUM YPABHEHHSIM.
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INTRODUCTION (abstract of DSc thesis)

The urgency and relevance of the dissertation topic. The theory of
degenerate elliptic equations and mixed type equations with singular coefficients is
currently, thanks to important applications in solving many applied problems, one of
the main sections of the modern theory of partial differential equations. In particular,
mathematical models of various processes in gas dynamics, aerodynamics are directly
linked with such equations.

The aim of the research work is to formulate correct local and nonlocal
boundary value problems for equations of mixed elliptic-hyperbolic type with
singular coefficients and to prove their unigue solvability.

The tasks of research work:

to prove the existence and uniqueness of a solution of the problem with the
conditions given on a piece of the boundary characteristic and on the line of
degeneracy for an equation of mixed type with singular coefficients;

to study boundary value problems with shift on pieces of boundary
characteristics for the Gellerstedt equation with a singular coefficient;

to study the boundary value problem with a shift in the internal characteristics
for equations of elliptic-hyperbolic type;

to prove the existence and uniqueness of the solution of the boundary value
problem with the conditions of Frankl and Bitsadze-Samarskiy on the line of
degeneracy and on parallel characteristics for one class of equations of mixed type;

to study local and nonlocal boundary value problems for equations of mixed
elliptic-hyperbolic type with a singular coefficient in unbounded mixed domains,
the elliptic part of which is a quarter of the plane and a vertical half-strip;

The object of the research work are equations of mixed elliptic-hyperbolic
type with singular coefficients of lower terms.

Scientific novelty of the research work is as follows:

The unique solvability of boundary value problems with the conditions given
on a piece of the boundary characteristic and on the line of degeneracy for a mixed
type equation with singular coefficients in an unbounded domain is proved,;

the existence of a unique solution of a boundary value problem with shift on
pieces of boundary characteristics for the Gellerstedt equation with a singular
coefficient is proved in an unbounded domain;

the unique solvability of the problem with shift in the internal characteristics
for equations of elliptic-hyperbolic type is proved,;

theorems on the existence and uniqueness of the solution of a boundary value
problem with the Frankl and Bitsadze-Samarskiy conditions on the line of
degeneracy and on parallel characteristics for one class of mixed type equations are
proved;

the unique solvability of boundary-value problem for equations of mixed
elliptic-hyperbolic type with a singular coefficient in an unbounded domain, the
elliptic part of which is the first quarter of the plane;
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the unique solvability of the Frankl problem for a class of mixed type
equations in the right half-plane is proved;

the existence and uniqueness of solution for local and nonlocal boundary
value problems are proved for an equation of mixed type with a singular
coefficient in an unbounded domain, the elliptic part of which is a half-strip.

The outline of the thesis. The dissertation is devoted to the study of the
solvability of local and nonlocal boundary value problems for mixed type equations
with singular coefficients of lower derivatives in various unbounded domains. In
conclusion, we can make the following remarks on results of the investigation:

1. In an unbounded domain, a new boundary value problem with the missing

Tricomi condition on a part of the boundary characteristic and an analogue
of the Frankl condition on parts of the interval of a change in the type of
an equation of mixed type with singular coefficients is studied for the first
time. A modified method for proving the uniqueness of the solution to the
problems posed is developed. In proving the existence of a solution to the
problem under study, the theory of Wiener-Hopf singular integral
equations is used for the first time.

2. A new boundary value problem with the missing displacement condition on
the boundary characteristics and an analogue of the Frankl condition on the
parts of the degeneration line for the Gellerstedt equation with a singular
coefficient is investigated. It is proved that the index of the obtained Wiener-
Hopf integral equations is equal to zero, which provides a unique reduction
of the Wiener-Hopf equation to Fredholm integral equations of the second
kind, whose unique solvability follows from the uniqueness of the solution
of the formulated problems.

3. Existence and uniqueness theorems for the solution of a new boundary value
problem with the Frankl and Bitsadze-Samarskii conditions on the
degeneration line and on parallel characteristics for equations of mixed
elliptic-hyperbolic type are proved.

4. Using the extremum principle and the method of integral equations, the
unique solvability of local and nonlocal boundary value problems for the
generalized Tricomi equation in unbounded domains is proved, the elliptical
part of which is a half-strip or the first quarter of the plane. The results
obtained can serve as a basis for studying new grass problems for various
equations of mixed type, as well as for solving applied problems that lead to
such equations.
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