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BBenenue

AKTYaJIbHOCTb TeMbI HcC/IeI0BaHUA. Teopus nepeonpeeI€HHbIX CUCTEM YPaBHEHHI B
YAaCTHBIX TPOM3BOIHBIX C PEryIAPHBIMH KO3(pPHUIMEHTaAMU SBISETCS AOCTATOYHO PA3BUTOM
o0racTbio uccaenoBanus. JlanHas Teopusi, CBA3aHHAsA ¢ UMEHEM SIKOOU U PsIOM IPYTUX YUEHBIX,
OXBaTBIBACT JINHEHHBIE OJTHOPOTHBIC U HEOTHOPOJHBIE CUCTEMBI MU (hepeHINAIBHBIX YpaBHEHUN
B YAaCTHBIX IPOU3BOJHBIX MEPBOro MOPSAAKA C OJHOW HEU3BECTHOM (PyHKIMEH, 3aBHUCSILEH OT
IIPOM3BOJILHOTO YHCJIa HE3aBUCUMBIX IlepeMeHHbIX. Teopus @pobOenunyca a1 CUCTEM B MOJIHBIX
muddepeHnranax, IpuMeHnMasi Kak K OJIHOM, TaKk M K MHOXXECTBY HEHM3BECTHBIX (DYHKUIUH,
MpeICTaBIsIIoNIasi co00i manpHeiee pa3Butue Teopun Komm-KoBaneBckolh M 0XBaThIBAKOIAS
onpeeNéHHbIe KIAcChl AHATUTHUYECKHUX IEPEOoNpeeaEHHBIX CHUCTEM YPAaBHEHHMH B YaCTHBIX
NPOM3BOJIHBIX, HAIPaBICHA Ha IOCTPOCHHE MHOT000pa3uii pPEUICHUH C pEeryiIsipHbIMH U
CUHTYJIApHBIMU KO3 urrentamu. [lanpHeliee pa3BUTHE JaHHOM TEOPUH MOJIYYEHO B paboTax
1. Armmenst [30], JL.I'. Muxaiinosa [8], [10], H.P. Pamxa6osa [13], [15], )K.H. TacmamberoBa [23],
A. XacaHoBa [26] 1 X Hay4YHBIX MTOCJIEAOBATEIECH.

B cBs131 ¢ 3TUM 3HAYUTENHHOE KOJIMYECTBO HAYUHBIX UcciaeaoBanuii [ 1]—-[156] mocsieno
W3YYCHUIO YKa3aHHBIX YpaBHEHHH u cucreM. (DyHIaMEeHTaIbHBIE pPE3YJIbTAaThl B JaHHOM
HAIpaBJICHUU MPEACTaBIECHbl B MOHOTpaQusix U HAy4yHBIX TpyJdax TaKUX aBTOpOB, Kak A.B.
bunangze [1], M.M. Cmupnos [22], A.M. Haxymes [11], B.W. XKeranos [4], K.b. Caburos [20],
T.J. Txypaes [2], M.C. CanaxugnunoB [32], T.IL. Kanemenos [6], JI.I'. Muxaiinos [9], 3.1.
Ycmanos [25], H. Pamxka6os [16] - [17], N. Begehr [31], A.JI. xypes [3], A.C. UcxokoB [5],
JLLH. Pamxa6oga [18], A.M. Camoitenko [21] a Takxke UX HAyIHBIX IITKOJ.

[Ipocreiiiias nepeonpenenéHHas cucrema auddepeHInanbHbIX ypaBHEHUH B YaCTHBIX
IIPOU3BOJHBIX UMEET BUI:

uy = P(x,y), Uy = Q(x,y)
yciosue P, = Q, sABIA€TCA HEOOXOAMMBIM U JIOCTATOYHBIM JUIsl COBMECTHOCTH JaHHOM CHCTEMBI.
[Tpu BbIONTHEHUU 3TOTO YcioBus nuddepeHiuansuas hopma
du = P(x,y)dx + Q(x,y)dy
npezcTaBisieT coooi nmonuelii auddepenunan, u GpyHkuus u(x,y) MoxeT ObITh BOCCTAHOBJICHA
nyTEM HHTETPUPOBAHUS. AHAIOTUYHBIN MOIX01 IPUMEHHUM K CITy4yasiM MoJjiHoro auddepennuana
B TPEXMEPHOM M N-MEPHOM NPOCTPAHCTBAX.

Crenenb Hay4HOil pa3pa0oTaHHOCTH M3y4aemMoi npodaembl. OIHUM U3 aKTyaJIbHBIX
HamnpaBJieHUH B Teopuu U epeHIMaTbHBIX YPAaBHEHUHM C YaCTHBIMU NPOU3BOIHBIMU SIBIISETCS
UCCIIEOBAHUE  MEPEONPENEIEHHBIX  CUCTEM  C  PETyJSpHBIMH,  CHHTYJSIPHBIMH U
CBEPXCUHTYJISIPHBIMH KO3 PUIIEHTaMU.

OTnenbHbIE KJIACChl MEPEONpeeiEHHBIX CUCTEM IU(QepeHIMaTbHbIX YpPaBHEHUN B
YaCTHBIX IPOM3BOJHBIX IEPBOIO TMOPSAKA C CHUHTYJISIPHBIMH U CBEPXCHHIYJISPHBIMU
kodduuuentamMmu ucciaenoBanbl B padorax II. Anmens, JI.I. Muxaiinosa, H. Pamxa6osa, 3.
PysmeroBa, C. baiizaeBa, P. Iluposa, b. lllapumnosa, JI.C. Cadaposa, ®@.M. [llamcynunona, b.
[ITonmkyoBa 1 psifa Ipyrux aBTOpPOB.

N3yuenuro nepeonpenenéHHbIX cucteM qudepeHIINaIbHbIX YPaBHEHUN C PETyJIIPHBIMU,
CHUHTYJISIPHBIMU M CBEPXCUHTYIISIPHBIMH KOA(PGHUIIMEHTaMH MTOCBSIIeHbI paboTsl JI.I'. Muxaiinosa
[8], H. Pamxaboma [12] - [13], D.P. Py3smeroBa [19], XK.H. TacmamberoBa [24], ®.M.
[[Tamcynunosa [27] - [28], M.B. Koposuna [7], .M. lloumkynoBa [29] 1 UX Hay4HBIX MIKOJL.

HccnenoBanune mnepeonpenenéHHbIX CUCTEM IMEPBOHAYAIBHO MPOBOIMIOCH HA MpPUMEpE
CHCTEM C PETyJSpHBIMU KO3((UIIMEHTaMH, 1OC]Ie Yero BHUMaHUe ObLUIO YAEIEHO CUCTeMaM C
CUHTYJISIpHBIMH KO3 puLeHTamu.

Mouorpacdus JI.I'. MuxaiinoBa [9] mocBsieHa N3y4eHUIO TIEPEONPEICIEHHBIX CUCTEM C
peryisapHbIMU KO3 dULIMEeHTaMH.

Mounorpadpus H. Pamxaboa [12] mocpsimeHa HCCIEIOBaHMIO KpaeBbIX 3a4ad s
JTUHEeNHbIX TuddepeHanbHbIX YpaBHEHUN TUIEpO0IMUECKOro TUIIa BTOPOTo MOPSAKa, a TAKKe
HEKOTOPBIX JMHEMHBIX NEPEONPEACIEHHBIX CUCTEM MEPBOrO M BTOPOIO MOpPsAKa C OAHOM WU

3



JIBYMsI CBEPXCUHTYJSIPHBIMU JTUHUSMU JTUOO CBEPXCHUHTYISIPHBIMH TOUYKamH. B nanHOl pabote
TaK)K€ PaCCMATPUBAIOTCS HEKOTOPBIE MHOTOMEPHBIEC JMHEHHBIE CHUCTEMBI IEPBOrO MOPAIKA C
CHUHTYJISIPHBIMU ¥ CBEPXCUHTYJIIPHBIMH TOYKAaMH, a TAK)KE CO CBEPXCUHTYIISIPHBIMHU O0JIACTSMHU.

B wmonorpapuun O. Py3smeroBa [19] mpencraBieHbl WHTErpajbHBIC IPEIACTABICHHS
MHOXECTBa PEIICHUH psfa MEepeonpeienCHHbIX cUcTeM Tu(QepeHINaIbHbIX ypaBHEHUN B
YaCTHBIX IPOM3BOIHBIX IIEPBOIO M BTOPOTO IMOPSAJKA C CHHIYJSIPDHBIMU TOYKaMH, a TaKke C
CUHTYJIIPHBIMU JIMHUSIMU U IJIOCKOCTSIMHU.

Monorpadus H. PamxaboBa u M.D. AGpenb-Aan-I'xanu ['xapeba [13] mocssmieHa
UCCIICIOBAaHMIO JTMHEHHBIX NIEPEOTpeIeIEHHBIX CUCTEM U (epeHIINATBHBIX YPaBHEHUI BTOPOTO
NOPSIZIKA C CUHTYJIIPHBIMU U CBEPXCUHTYJIIPHBIMU JTMHUSAMH.

B wmonorpadpum kazaxckoro maremaruka JK.H. TacmambGeroBa [24] mnpemcraBieHbI
HOpPMaJbHBIE W HOPMAaJbHO-PETYJIPHBIE  PELICHHS  IEPEONPENCIEHHBIX  CHCTEM
Qg epeHIraIbHbIX YPABHEHNH B YACTHBIX MPOU3BOIHBIX BTOPOTO MOPSAKA, TPEUMYIIECTBEHHO
C HOJMHOMHAIBHBIMU KO3((UIIMEHTaMU JBYX NepeMeHHbIX. OCHOBHBIM METOJIOM IOCTPOEHUS
peueHnii sBisieTcss 0000mEHHBINH aBTOpoM MeTosl @pobennyca - JIaThieBoi, OCHOBaHHBIN Ha
UCIIOJIb30BaHUM MOHATUH paHra v aHTUpaHra. JTH MOHATHS NPUMEHSIOTCS A Kiaccu(UKauuu
BUJIOB HOPMAJIbHBIX M HOPMAJIbHO-PETYJISIPHBIX PELLIEHUI pacCMaTPUBAEMbIX CUCTEM, a TAKXKE JJIs
JI0Ka3aTeNbCTBA X CXOIUMOCTH.

Bomnpockl, cBsi3aHHBIE C UCCIIEAOBAHUEM TIEPEONPEICIEHHBIX CHCTEM Au(PepeHIInaTbHBIX
YpaBHEHMH, OCOOEHHO B CilydasX HAJM4YUs CHHTYJISIPHBIX KO3()(UIMEHTOB M BHYTPEHHHUX
CUHTYJIIPHBIX JIMHUH, OCTAIOTCS aKTYaJIbHBIMU U J10 HACTOsALIEro BpeMeHu. HecMoTpst Ha Hasnuune
3HAYUTENIBHOIO YHclia paboT, MOCBAIIEHHBIX Pa3IMYHBIM acleKTaM TaKMX CHUCTEM, MpoliemMa
ONMCAHUSA TIOBEJCHMSI PELIEHUH B OKPECTHOCTH BHYTPEHHUX CHHIYJSPHOCTEH OCTaércs
HEJ0CTaTOYHO U3Y4YECHHOM.

OnpenenéHHuple  pe3yabTaTbl IpPU  HMCCIEAOBAHUU  MEPEONPEAENIEHHBIX  CHCTEM
T depeHMaIbHbIX YpaBHEHUM € JByMs BHYTPEHHMMHU CHHIYJISPHBIMHU JIMHUAMU ObUIN
HOJTY4eHBI aBTOPOM. DTH Pe3yJIbTaThl OMYOJMKOBAaHbI B HAYYHBIX CTaThsX aBTopa [1-A] — [26-A],
I/ NPEICTABJIEHbl KaK AHAJIUTUYECKUE IOAXOIbl K ONUCAHUIO PELICHWH, TaK U INPUMEPHI C
HavyaJbHBIMU yclioBUsMU Thna Komm.

Ces3p padoThl ¢ HAyYHBIMHM NporpaMMmamMu (nmpoekramm), Temamu. Hacrosmee
JUCCEPTAIMOHHOE MCCJIEI0BAaHUE BBIIIOJIHEHO B paMKax peaju3alliyd NEepCleKTUBHOIO IUIaHa
HaY4YHO-MCCIIEJ0BATENIbCKOM paboThl Kadeipbl MaTEMAaTHUECKOT0 aHaIu3a U JudepeHInaibHbIX
ypaBHEHUH (QakyapTeTa MaTeMaTHUKd BOXTapcKoro rocynapcTBEHHOIO YHUBEPCUTETa HMEHU
Hocupa Xycpasa nHa 2021-2025 roxaer no teme «MccienoBanue mepeonpeiesi€éHHbIX CUCTEM
TG depeHIMATBHBIX YpaBHEHUI ¢ CUHTYJISIPHBIMU KO3 QUIIMEeHTaMn».

O01mas xapaKkTepucTHKA HCCIe10BAHUSA

Heab ucciaenopannsa. OCHOBHAs 1I€lb JJAaHHOM paOOTHI 3aK/IIOYAETCA B HCCIEIOBAHUU
4eThIpEX NepeornpesieIEHHBIX CUCTeM IU(QepeHINaIbHbIX ypaBHEHUH NEpBOr0 U BTOPOTO
HOpsAIKa, CONEpKAIUX IBE BHYTPEHHNUE CUHTYJIIPHBIE TUHUU.

3agaum ucciie0BaHUs B IMCCEPTAIMOHHON paboTe ABISAIOTCS:

- HCCleIoBaHUE OJHOW MepeomnpenenéHHON cucTeMbl nud@epeHnalIbHbIX ypaBHEHUN
IIEPBOrO MOPSJIKA, a TaKXKe psAla NEPEOnpelesIEHHbIX JIUHEMHBIX CHCTEM BTOPOTO MOPSAKA,
COCTOSAIINX U3 IBYX U TPEX YPaBHEHUM, C ABYMSI BHYTPEHHUMU CUHTYJISIPHBIMU JIMHUSMU;

- HAlTM WHTerpanbHble NPEACTABICHUS MHOTr000pa3us pELIeHUH IS HCCIEAYeMbIX
CHUCTEM;

- U3y4YEHHE CBOMCTB MOJYYEHHBIX PELICHU;

- uccienoBaHue 3anayu Tuna Komm s HMHTErpalibHBIX IPEACTABICHUM PELICHUI
paccMaTpuBaEMBbIX CUCTEM.

OTMC‘I&GTCS[, 4YTO YKa3aHHBIC CUCTCMbI U3Yy4YarOTCs BIICPBLIC.



O0beKkT HcclegoBaHUSI - OOBEKTOM HCCIEIOBAaHUS SIBIAIOTCS IepeorpeaesieHHbIe
cucteMsl AU QepeHInanbHbIX YPaBHEHUH IEPBOrO U BTOPOTO MOPAJKA C IBYMs BHYTPEHHUMH
CUHTYJISIPHBIMU JINHUSIMU.

IIpeamer uccaenoBanus. [Ipeamerom ucciienoBanus SBISUIOCH IOBEIECHUE U3Y4aeMBbIX
CHUCTEM B OKPECTHOCTH BHYTPEHHUX CUHTYJISIPHBIX JTMHUI

Metoasl ucciaenoBanus. B nucceprannoHHOM paboTe NpPUMEHEHbI COBPEMEHHBIE
METO/bI, pa3paboTaHHbIC Ui MEPEONPEACTIEHHBIX CUCTEM CHUHTYISIPHBIX M CBEPXCHUHTYISPHBIX
T QepeHManbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOJHBIX, BKIIKOYas OOLIME METOABI TEOPUU
muddepeHMaIbHbIX YpaBHEHHH, MeTOJ| (aKkTOpH3allMd W METOJ| PEHICHUS WHTETPaIbHBIX
ypaBHeHMH. Oco0oe BHUMaHME YIEIEHO MCIIOJIb30BaHUIO METO/I0B, pa3zpaboTaHHbIXx H.
PamxaOoBbIM.

Hayynasi HoBu3Ha mccienoBaHuii. /(uccepranyonHas paboTa COAEPKUT Pe3yiIbTaThl,
oOnanaronue Hay4yHOM HOBM3HOM, IOJyYEHHBIE aBTOPOM caMocCTosATeNbHO. ColepikaHue 3TUX
PE3yJIbTATOB 3aKI0YAETCA B CICIYIOLIEM:

- Ul OAHOHN mepeomnpenenéHHON cucTeMbl TU(QepeHINaTbHbIX YPaBHEHUH IEPBOTO
Hopsi/iKa ¢ IByMs BHYTPEHHHUMU OCOOCHHOCTSIMU - CUHTYJISIDHOW U CBEPXCHHTYJISIPHOW JTMHUSAMU
- B IPSIMOYTOJIbHOM 00JacTU IOJIY4EHO OIMCAaHUuE MHOroooOpasus e€ pewmenuid. MccinenoBano
MIOBEJICHNE PELIECHUI B X OKPECTHOCTH, a TAK)KE PELLEHBI 3a/1a4M C HAYaJIbHBIMH YCIIOBUSIMU;

- TTOJTYYEHBI SIBHBIE MPEICTABICHUSI MHOTO00pa3us peHICHUH epeonpeeEHHBIX CHCTEM,
COCTOALIMX U3 JBYX Au((depeHIUalIbHbIX YPAaBHEHUH, OAHO M3 KOTOPBIX - T'MIIEPOOIMYECKOe
YpaBHEHHE BTOPOro Mopsaka. PemeHus BbIpaKeHbl 4epe3 OJHY IPOU3BOJIBHYIO MOCTOSHHYIO.
PaccmaTpuBaroTces 1Ba citydasi: KOI/la HCXOIHBIM SIBJISIETCS IIEPBOE YPABHEHHE U KOTA - BTOPOE.
HccenenoBanbl CBOMCTBA IMONYYEHHBIX PELICHUH B OKPECTHOCTH CHHTYJIIPHBIX JMHMM. Taxxke
c(hOpMyYIHPOBAHBI U PELICHBI 33Ja4l C HAYaJIbHBIMH YCIOBUSIMU;

- IOCTPOEHBI SIBHBIE MPECTABIEHUS MHOTO00pa3usl peIIeHUH MepeoIpeieIEHHBIX CUCTEM,
cocToAlMX U3 TpEX AuddepeHnnanbHbIX ypaBHEHUH, OJHO M3 KOTOPBIX - T'MIIEpOOIUYECKOe
YpaBHEHHE BTOPOro Mopsaka. PemeHus BbIpakKeHbl 4epe3 OJHY IPOU3BOJIBHYIO MOCTOSHHYIO.
PaccMmoTpeHsl pa3nuyHble c1y4au, KOrAa OCHOBHBIM (06a30BbIM) ypaBHEHHUEM BBICTYIIAET IEPBOE,
BTOpPO€ WM TpeTbe. [IpoaHann3upoBaHbl CBOMCTBA PEIICHWI B OKPECTHOCTAX CUHIYJISPHBIX
JIMHUH, a TAK)KE TIOCTABJICHBI U PEILEHBI 33J1a4y C HAYaJIbHBIMU YCIOBUSAMH.

Teoperuyeckass W Hay4YHO-NpPaKTH4YecKas padorbl. Marepuansl auccepranuu B
3HAYUTEIbHON CTENEeHH HUMEIOT TeopeTHdyeckuid xapakrep. Pa3paboTaHHble MeETOIBI H
MOJIyYEHHBIE PE3yJabTaThl MOTYT OBbITh TNPUMEHEHbl B PA3JIMYHBIX 33JadaXx TEOpUU
TuddepeHIMaIbHbIX YPaBHEHUH B YaCTHBIX MPOU3BOIHBIX C CUHTYJISIPHBIMU KOA(QHHUIIMEHTaMH,
MPOEKTUBHON AU PEepeHInanbHON T€OMETPUH, a TaKKe B MPUKIAIHBIX O0NACTAX, TAKUX Kak
ANIEKTPOAMHAMUKA, MEXaHUKA, MaTeMaThyeckas (pusmka u Apyrue.

Pe3ynbratel, npeacTaBieHHbIe B paboTe, MOTYT OBITh HCIIOJIB30BAHbI IPU MPENOIaBaHNUN
CHelHaNIbHbIX KYpCOB JUISl CTY/IE€HTOB, MAaruCTpaHTOB U JoKTOpaHToB (PhD) BhIcmINX yd4eOHBIX
3aBe/IeHNH, 00yJarouxcs Mo HallpaBIeHUIM MaTeMaTHKa, IPUKIIaAHas MaTeMaTHKa U pU3MKa.

IHonoxenus, BLIHOCHUMbIE HA 3ALIMUTY:

- JI0Ka3aTeJIbCTBO TEOPEM O HAXOKJICHUH MHTETPAJIbHOTO MPEACTABIECHUS MHOT00Opa3us
peleHni i iepeorpeieIiEHHON crucTeMbl AU(QepeHIInanbHbIX YpaBHEHUH EPBOTO MOPsAKa C
JBYMsI BHYTPEHHUMH CHUHTYJISIPHBIMH JINHUSMU;

- TEOpPEMbI 0 HAaXOXJIEHUU MHTETPaIbHOIO MPEACTaBICHUS MHOTOO0pa3us peleHuit s
nepeonpenen€éHHoN cucteMbl AU GEpeHInaIbHbIX YpaBHEHUH BTOPOrO MOPSAIKAa C JIBYMsS
BHYTPEHHUMU CUHTYJISIPHBIMHU JIMHUSIMY;

- U3y4eHHE CBOMCTBA TIIOJYYECHHBIX WHTETPAJIBHBIX NPEICTABICHUN pEIIEHUA B
OKPECTHOCTHU BHYTPEHHUX CUHTYJISPHBIX JIMHUIM;

- I0KA3aTEeIbCTBO TEOPEM O PA3ZPEIIMMOCTH 33a4 ¢ Ha4YalbHBIMM yCIOBUAMM THIa Komm
JUIsL TIepeoripe/IeIEHHBIX cucTeM auddepeHnanbHbIX YpaBHEHUH EpBOro U BTOPOTO MOPsIKa,
COJIepKAIIMX JIB€ BHYTPEHHUE CUHTYJISIPHBIC JTUHUMU.



CreneHb 10CTOBEPHOCTH Pe3yabTATOB. J[0CTOBEPHOCTD PE3YyJIbTATOB, IPEACTABIECHHbIX
B JIUCCEPTAlMOHHON paboTe, obecrieunBaeTcsi 000CHOBAHHBIMHU TEOPETUUECKUMU BBIKIIAQJAKAMHU U
CTPOTMMHM JJOKa3aTeJIbCTBAMHU, OCHOBAaHHBIMU Ha METO/AX TEOPHUM IEPEONPEAEICHHBIX CUCTEM
nuddepeHIAIBHBIX YPAaBHEHUH ¢ CUHTYJISPHBIMHU KO3GDUIIMCHTaAMH.

CooTBeTrcTBHE JUCCEPTALIMM MACHOPTY HAYYHOH cHenuaabHOCTH. /uccepranuoHHas
pabota BBIONHEHa 10 crnenuanbHocTh 6D060100 — Maremaruka: 6D060102 —
«Auddepennmanbaple ypaBHEHHs, JUHAMHUYECKHE CHUCTEMbl W ONTHUMAIbHOE YIPABICHHUE» U
MOJTHOCTBIO COOTBETCTBYET €€ (hopmysie (0ObIKHOBeHHBIC AuddepeHInaIbHble YpaBHEHUS), a
TaKXe TPEM OCHOBHBIM HAIPABJICHUSAM OOJIACTH UCCIICAOBAHUS:

1) obmas Teopust nuddepeHIMaTbHbIX ypaBHEHHH M cucteM auddepeHnanbHbIX
YpaBHEHU;

2) HayaJbHO-KpaeBble U CIEKTpalbHbIC 3a1a4uu Ajs quddepeHInanbHbIX YpaBHEHUN U
cucreM nuphepeHInaIbHBIX YpaBHEHHIA;

3) Teopust nuddepeHImaTbLHO-0NepaTOPHBIX YpaBHEHUH.

VYKazaHHble HampaBJIeHUs OTHOCATCS K pazaeny «duddepeHnmanbHple ypaBHEHUS,
npenycMoTpenHomy B nyHkre III, maparpade 3 nacnopra Hay4HO# crielUaIbHOCTH.

JInuHbli BKJIAA coucKaTess ydeHol crenenu. Coaep:kaHue TUCCEPTAllUi U OCHOBHBIE
MOJIO’KEHHUS, BBIHOCHUMBIC HA 3alIUTY, OTPa)KaloT JIMYHBIA BKJIaJ aBTOpa B OMYOJIMKOBaHHbBIE
Hay4yHbIC pa0oThl. B coBMecTHBIX myOmmmkarnusax ¢ @. M. llamcyauaoBeM [1-A], [3-A], [4-A], [5-
A], [7-A] coaBTOpy HpHHAIJIEKUT OOCYKIIEHUE IMOJIYUEHHBIX pEe3ylbTaToB. Bce pe3ynbTaThl,
IIPEJICTaBICHHBIE B IUCCEPTALIUHU, TIOJTYYEHBI aBTOPOM CaMOCTOSTENIbHO.

Amnpobanusi pe3yabTarbl jAuccepranuud. OCHOBHBIE pE3yJbTaThl JAHCCEPTALMH
HEOJIHOKPAaTHO MPECTABIISIUCH U 00CYKIaJIUCh HA:

* ceMuHapbl Kadeapbl MaTeMaTHUeCKOro aHaiuza u IuddepeHIanbHbIX ypaBHEHUN
BoxTapckuii rocynapctBeHHblid yauBepcuteT uM. Hocupa Xycpasa nmoa pykoBoacTBOM 1.¢.-M.H.,
npodeccopa Cacdapona [I. C. (boxrtap, 2021-2025 r.);

* MeXayHapogHOU KoH(pepeHmn «[Ipobnemsr nuddhepeHnanbHbIX ypaBHEHUH, aHAIH3a
u anreops» (. Aktobe, 24-28 mas 2022 r.);

* MEXIyHapoJIHOU KoH(pepeHunn «Teopuu OoNTHManIbHOIO YHPABIIEHUS, JUHAMHUYECKUX
CHCTEM M ONepaTOpHbIX YpaBHEeHUI» (T. bumkek, 23-25 utons 2022r.);

* MEKIYHapOJHOW HaydHOH KOHpepeHuun «Y Gpumckas OCeHHsa MaTeMaTH4ecKasl IKoja
—2022» (r. Ya, 28 cenrtsiops -1 okra6ps 2022r.);

* MEXJYHAPOJHON Hay4yHO-NIPAKTUYECKOW KOH(epeHIMH, NOocBAMEHHON 20 - neTuro
pa3BUTHSI €CTECTBEHHBIX, TOYHBIX U MaTeMaThyeckux Hayk 2020-2040 roxel, THY ([yman6e, 20-
21 oxTs10ps 2022 1.);

* MEXJYHapOJHON Hay4HO-TIPaKTHUECKOW KOH(pepeHIMH, «KOMIUIeKCHBIH aHau3 U ero
npunoxkenus» BI'Y um. H. Xycpas (boxtap, 19 Hos10ps 2022 1.);

* MEXIYHApOAHON KOH(EpEeHINH, MOCBAMEHHON 50-neTnio MIHCTUTYyTa MaTEeMaTUKH HM.
A.Jlxypaesa HAHT ([yman6e, 26-27 mas 2023 r.);

* XVI — oit mexnynapogHoit Kazanckoii mkona-koHpepeHuuu «Teopust QyHKIMMA, ee
NPUIOKEHUS U cMekHbIe Boripockl» (Kazanp, 22 — 27 aBrycra 2023 1.);

* MEXIYHapOJHOM HAyyHO — NpPaKTU4YEeCKOll KoH(pepeHIMH «MeXIUCIUITTMHAPHOE
CUHXPOHHOE U aCHHXPOHHOE MCMOJIb30BaHNE MHHOBAIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUN B
KOHTEKCTE pa3BUTHsI KPEaTUBHOM aKTMBHOCTH yJalllUXcs U cTyneHTOB» ([leHay,29-30 ceHTa0ps
2023 r.);

*  MEXAyHapoJHOW HaydyHOW KOH(pepeHluHu, nmocBsameHHoil 75-neruto THY, 20-neturo
pa3BUTHS TOYHBIX, €CTECTBEHHbIX M MaTeMartnueckux Hayk 2020-2040 ropmsi, 85-meturo
akanemuka HAH Tamxukucrana Pamxados Hycpat (Ayman6e, 5 - oktsa6ps 2023 r.);

* MEKIyHapOJHOW HaydHOH KOHpepeHuuu «Y Gpumckas oCeHHssa MaTeMaTH4ecKasl IKoja
—2023» (1. Yoa, 4 - 8 oxTs16ps 2023r.);



*  MEXIYHApOAHOW HAYYHO-TIPAKTUYECKOW KOH(PEPEHIHH, «AKTHBHBIE BOIPOCHI
MIPENoIaBaHus TEXHUYECKHUX, TOUYHBIX U MaTemaTtrudeckux Hayk» bI'Y um. H. Xycpas (boxTap, 17
- 18 mas 2024 r.);

* MEXIYHApOJHON Hay4dHO-NpaKTU4YeCKOW KoH(pepeHuun «COoBpeMEHHbIE MPOOIEMbI
MaTeMaTHYECKOTO MoJienupoBanus u e€ npumenenus» THY ([yman6e, 18 - mas 2024 r.);

* MexayHapogHoi KoH(pepeHiun “CoBpeMEHHBIE NPOOJIEMBbI MaTeMaTHKU U €&
npuioxennss” HAHT Uuactutyr matematuku um. A. Jlxypaesa ([Jyman6e, 30-31 mas 2024 r.);

* pecniyonukaHckod kKoHpepeHuuu “MHTErpaTHMBHBIN MOAXO0M K Pa3BUTHIO KpEaTUBHOU
NESITeIbHOCTH YYalIMXCS COCIMHSSI CHHXPOHHO U ACHHXPOHHO 00I11e00pa3oBaTe/ibHbIC
nucturmuHbl” (Tamkent, 25-26 oktsiops 2024 1.);

* MEXJIYHAPOJHON HaydyHO — mpakTHdeckoi koHpepeHuu XIV JIOMOHOCOBCKHE YTCHHUS
«Ponp punmmata MI'Y um. M.B. JlomoHocoBa B ropoae JlymanOe B pa3BUTHU HAyKd U
oOpa3zoBanus» (22-23 Hos0psa 2024 r.);

* Bcepoccuiickoi mkosa-kondepennun «JlodaueBckue ureHus» (Kazanp, 27 Hos10ps — 2
nekabps 2024 r.).

IMyoaukanuu no teme auccepranmuud. OCHOBHBIE pe3yJbTaThl MO TEME AMCCEPTALMH
OImyOJIMKOBaHBI B 26 TICUaTHBIX paboTax aBTOpa, CIHCOK KOTOPHIX MPUBEACH B KOHIIE
aBTopedepara. M3 Hux 9 crareit onmy0IMKOBaHbI B U3/IaHUSX, BKIIIOUEHHBIX B iepedueHb BAK npu
[Ipesunente Pecnybmuku TapkukucTaH, OCTalbHBIE - B MaTepHaliax MEXKIYHApPOIHBIX U
pecmyOIMKaHCKUX KOH(EpEeHIIHIA.

Ctpykrypa m 00béM auccepranmum. Pa0oTa BKIIOYAaeT BBEIEHUE, YETHIPE TJIABHI,
o0CyXJIeHHE TOJYYEHHBIX PE3yJIbTAaTOB, 3aKIIOUYECHHE U CIUCOK MCIOJIB30BAHHOW JTUTEpPATypHI,
conepxameii 156 HammenoBanuii. OOmmi 00BEM aucceprammu coctaBiser 192 cTpaHUIlBI
MAIIMHOMUCHOTO TEKCTa, O(POPMIIEHHOTO C KCIIOJIb30BAaHUEM TEKCTOBOTO peaakTopa Microsoft
Word. /lns yno6cTBa BocipusiThs B paboTe NpUMEHEHa CKBO3HAsI HyMEpaIus TEOPeM, CIIEICTBHMA
u Qopmyn, peaauzoBaHHAs TPOWHOM CHUCTEMOW: mepBas IMdpa COOTBETCTBYET HOMEPY IJIaBHI,
BTOpas - HOMepy mnaparpada, TpeThbs - MOPIIKOBOMY HOMEPY TEOPEMBI, 3aMEYaHus, CICACTBUS
win (popmyIbl B Ipeenax JaHHOTo naparpada.

OCHOBHAA YACTb UCCJIEJOBAHUA

Bo BBeneHuu nuccepTallMOHHONW paboThl 00OCHOBAaHA AKTYaJIbHOCTh pacCMaTpUBAEMBIX
3ajad, MpeacTaBleHa KpaTKas UCTOPUsS MX M3Y4eHHs U OCYIIECTBIEH 0030p COOTBETCTBYIOLIUX
Hay4YHBIX UCTOYHUKOB. CPOpMyYIMpPOBaHBI 1IENb U 33Ja4l UCCIIEI0OBaHUS, ONpPEAEIeHbl 00BEKT U
OpeaMeT, a TakXke H3JI0XKEeHbl NpuMeHseMble Meroabl. Kpome Toro, B cxkatoit Gopme
IPEJCTABICHO COEPKAaHUE OCHOBHBIX Pa3feliOB JUCCEPTALUH.

CnenoM 3a BBEACHMEM IIPEICTABICH aHAIM3 HAYYHOM JIMTEPATYpBI, IMOCBSIIEHHON
paccMaTprUBaeMOMY HAIPABICHUIO UCCIIEAOBAHMSL.

B KkpaTkoM H3N0KEHUH COJIepKaHUs JUCCEPTALlMOHHON pabOThl COXpaHIeTCs HyMepauus
pa3zenos, TEOpeM U (pOPMyYII, HCIIOJIb30BaHHBIX B OCHOBHOM TEKCTE MCCIIEIOBAHHUS.

[Tycts D 0603HaYaeT MpsSMOYTOJIBHYIO 00J1aCcTh, 3aJaHHYIO CIIEYIOITUM 00pa3oM:
D={(xy):—a<x<a0<y<al
Janee, Oynem UCIIOIB30BaTh TAKKE 0003HAYCHUS
={y=0—a<x<a}, L={x=00<y<a}l,

IP={y=x,0<x<a}, W={y=-x,—a<x<0}.

B nanbreiimem knacc € 1(D \ (F01UF02)) paccMaTpuBaeTCsl Kak MHOXKECTBO (DYHKITHIH,
KOTOpbIe 00JIaAal0T HENPEPbIBHBIMU IPOU3BOJHBIMU IE€PBOro Mmopsiika B obmactu D 3a
MCKITF0OUeHHeM MHOkecTB Iy u 7.



Iox kmaccom C2(D \ (I3 UI?)) GyneM MOHMMAaTh MHOXKECTBO (YHKIMi, MMEIOIIMX
HETPEPBIBHBIC TPOM3BOIHBIC BTOPOTO MOPSIKa B 00s1acTh D, PpH 3TOM CMElIaHHas IPOU3BOIHAS
Uyy (x, ) sBsteTCs HenpepbiBHOIT Ha MuOXkecTBe D \ (I UI).

B D wuccnenoBansl cienyronye IepeonpenenéHuble cucTeMbl auddepeHnnanbHbIx
YPaBHEHUN:

a_u+ a(x,Y) u = fl(xly)
Ox (XZ — yZ)m (x2 — yZ)m’ (1 1)
ou b(x,y) _ fZ(xly) .

Loy "ot T ey
rae a(x,y),b(x,y), f;(x,y),j = 1,2 — 3anannsle dynkuun B obmacru D, m = const.> 0,n =
const.> 0,u(x,y) — uckomasi pyHKIIHS;

(0%u a;(x,y) Ou  by(x,y) Ou c1(x,y) (6, y)
) 0xdy + (x2—yD)mox ' (x2—y2)"dy ' (x% — yZ)m+nu = (x2 — y2)m+n’ 2D
du a(x,y) _ f2(x,y) '
\ ox TGy T =y
(0%u a;(x,y) OJu bi(x,y) ou c1(x,y) fi(x,y)
J 9x0y « (x2 —y2)max | (x2—y2)nay | (x%— yZ)m+nu = (x2 — y2)min’ @2)
ou b, (x,y) f(x,y) '
\ Iy GE—yrt T =y
(0%u a;(x,y) OJu bi(x,y) ou c1(x,y) fi(x,y)
9x0y  (x2 —y)max | (x2—y2)nay | (x%— yZ)m+nu = (x2 — y2)min’
) 6_u+ a(x,y) U= f2(x,y) ’ (3.1)
ox (x> —y2)P (x2—y?)P
du  by(x,y) fs(x,y)
L A R e o

rae  a;(x, ), bi(x,¥),c1(x,¥), f;(x,¥),i =1,2,j = 1,3 — 3agauHbic QyHKuMM B 0OIACTH
D, m = const.> 0,n = const.> 0,u(x, y) — uckomast QyHKIIH.

g cuctemsl (1.1), B 3aBUCMMOCTH OT TOrO Kakue€ 3HAUEHHs MPUHUMAIOT IapamMeTphl
mn(mpucaysasxm=n=1m=1,n=>2, m=>2,n=1, m=>2,n>2) U Kakue 3HaKH
umeroT ko3 duuuents a(0,0), b(0,0), HalineHs! ycnoBus A KO3PGUIMEHTOB U MTPaBbIX YacTel
IPY BBIIOJTHEHUU KOTOPBIX HAXOAUTCsI MHOT0oOpasue perieHnit. Eciin BBINOTHAIOTCS HaliICHHbIE
yCIIOBUS, TO MHOTOOOpa3usi pelieHni IpeCTaBIsIeTCs B IBHOM aHAJIMTUYECKOM BUE, KOTOPBIN
COJICPKUT OJTHY IPOU3BOJIbHYIO (DYHKIIMIO OT OJHOTO HE3aBUCHUMOI'O IEPEMEHHOTO.

Haiinens! ycnoBusi COBMECTHOCTH Ha KO3((UIIMEHTHI U MpaBble YyacTU cuctemsl (2.1) B
3aBUCHMOCTH OT 3HaYeHWd mapamerpoB mn,p(m=n=p=1,m=n=1p=>2; m >
2,n=2,p=1m=2,n=>2,p=>2). llpu BBHITOJHEHUH OTHX YCIOBHH BCSAKOE pEIICHHE
M3Yy4aeMOil CUCTEMbI MOXKET OBITh HAalJICHO B IBHOM aHAJUTHYECKOM BUJE.

CxoniHbIe pe3ynbTaThl TAKXKE MOTy4YeHBbI A1t cuctem (2.2) u (3.1).

B pamkax uccienoBaHusi OCHOBHOE BHHUMAHME YIEJSETCS TEM CydasM, Korja Mexay
kodd¢uimenTamu niepBoro ypaBHeHus cuctem (2.1), (2.2) u (3.1) umeercs omnpenenéHHas
B3alMOCBS3b

, 0

c(x,y) = (x* —y?) &(

a; (%, y)

xz _ yz) + al(x' y)bl(x' y)r

a TaKXKeE



d (a,(x,y)

2(0,y) = —1(xy) + (" —y*)* = —y2)*t a; (x,y)by(x,y) # 0.

Criemyer NOM4YEPKHYTh, YTO TPH BBIOJIHEHHH YCIOBUS C,(X,y) # 0 3aga4a moCTpOeHUS
obmiero pemenust cucreM (2.1) u (2.2), npu pa3nUUHBIX 3HAUEHHSX MapaMmeTpoB m,n,p,k,
paccMaTpuBaeTcs B Cay4asix, Korja BTOpO€ YpaBHEHHE COOTBETCTBYIOUIECH CHCTEMbI IPUHUMAETCS
B KaUeCTBE UCXOIHOTO (0a30BOTO)

B ciyuae Beinontenus yciaoBusi ¢, (x,y) # 0 mccnenoBanue cucreMsl ypaBHenuit (3.1)
OCYIIIECTBJISIETCS B T€X IOCTAHOBKAX, IPX KOTOPBIX BTOPOE U TPEThE YPAaBHEHUS TaHHOM CUCTEMBI
MPUHUMAIOTCS B KauecTBE 0a30BbIX.

B nepBoii ri1aBe poBeAEH aHAIN3 JIUTEPATYPHI, CBI3aHHOU C UCCIEA0BAHUEM HEKOTOPBIX
YPaBHEHUU C PETYISAPHBIMU U CUHTYJISIPHBIMH KO3 (duLIMeHTaMu, nepeorpeieIeHHbIX CUCTEM C
CUHTYJIIPHOM TOUKOM, a TAK)KE C CUHTYJIIPHBIMU U CBEPXCUHTYJIIPHBIMU JTUHUSIMHU.

Bropas rnaBa auccepranmmu  TOCBslmieHa B obmacth D paccMOTPEHUIO
nepeonpenenéHHoi cucremsl (1.1). B nanHoi rimaBe 0CHOBHOE BHUMaHUE YJIEISETCS MOITYYSHHUIO
OpeJICTaBICHUs] ~ MHOrooOpasus  pelleHud  OJHOM  mepeornpeaenéHHOU CUCTEMBI
Qg depeHInaIbHBIX YpaBHEHUI TIEPBOTO MOPSIKA, COJIEPIKAIEH 1Be BHYTPEHHNUE CHHTYIISIPHBIC
nuHuK. PaccMaTpuBaemast cuctemMa aHaTU3UPYeTCs B ABYX PAa3IUYHBIX CIydasK:

1) mepBoe ypaBHEHHE paccMaTpPHUBAETCs B KauecTBE 0a30BOTO;

2) BTOpOE ypaBHEHHE MPUHUMACTCS 38 HCXOTHOE.

B xoze npoBen€HHOr0 aHanM3a paccMaTpUBAEMOM CUCTEMBI YPABHEHUI IIPY BBIITOJIHEHUH
YCIIOBUM B3aUMOCBSI3M Mexay e€ Kod(HIMeHTaMu TOJMyYeHO SIBHOE BBIPAKEHHE OOIIEro
pelleHUs, 3aBUCSIIMX OT OJHOM IPOU3BOJBHOM KOHCTaHThl. bornee Toro, mnpoBeeHO
paccMOTpeHHe M pelleHHe 3a4ad C HAyalbHBIME ycioBusmMu Ki — K2, ocHoBamHBIX Ha
MOJIYYEHHBIX UHTETPAIbHBIX MPEICTABICHUAX U3y4aeMOil CUCTEMbI YPaBHEHHI.

B §2.1 rnaBbl 2 usyuaerca cucrema (1.1) mpu ycnoBun m =n = 1. Ilpu stom s
cuctembl (1.1) momydeHbl COOTBETCTBYIOLIUE YTBEP)KIEHUS U CHOPMYIMPOBAHBI HEKOTOPHIC
CBOIicTBa oayyeHHoro peteHus. B reopeme 2.1.1 n3noxeHbl OCHOBHBIE PE3YJIbTATHI AJIS CIydas,
KorJa rnepBoe ypaBHeHue cucteMsl (1.1) saBnsercs ucxoausm. B Teopeme 2.1.2 paccmarpuBaercs
CIIy4aii, KOr/ia UCXOJHBIM CUUTAETCs] BTOPOE YpaBHEHUE.

B §2.2 nuccepranuu npoBoaAUTCS uccienoBanue cuctemsl (1.1) npu caysae m = 1,n >
2. Jlns paccMaTpuBaeMOM CHUCTEMbI Hal/IeHBbI SIBHbIE MPEICTaBIECHUS MHOT00Opa3usi pereHui
IIOCPEACTBOM OJHOW MPOU3BOJIBHOM KOHCTAaHTBhl. OTMEUEHBI HEKOTOPBIE CBOMCTBA MOJIYYEHHOTO
pelieHus.

Tpersbeii naparpadg BTOpOii IJIaBbI OCBALIEH paccMOTpeHuIo crcteMsl (1.1), B koTopoii
m = 2,n = 1. [lony4ueHHbIe B pe3yabTaTe UCCIEN0BAHUS YTBEPKACHUS U3JI0KEHbBI HHIKE.

Teopema 2.3.1. Ilpeononosxcum, umo 6 cucmeme oughgepenyuanvrolx ypasnenuu (1.1)
m=2,n=1 u ora kodspppuyuenmos u npagvix yacmei BbINOIHAIOMCA HUNCENEPEUUCTICHHbIE
VCI08UsL!

1) a(x»Y) € C)}(ﬁ)' b(x;Y) € C)%(B)' fl(x,)’) € C;(E)'fz(x'Y) € CJ%(E);

2) a(y,y) >0, b(0,0) <O0;

3) alx,y) —a(y,y) =o((x —y)*), 1, > m — 1 6 oxpecmunocmu I,

a(x,y) —a(,y) = o((x + y)*), 1, > m — 1 6 oxpecmuocmu I,
|b(0,y) — b(0,0)| < Hyy*s, H; = const, A3 > 1;

0 o) 4 () - 2 o

J (f2(x,y)
2 _ 2 ym+1
b) (o =y

+alx,y)f2(x,y) =

0 )
= (x% — y2)m+15(%) +b(x,y)fi(x,y) 6D;

5) fi(x,y) = o((x — y)"1), uy > m — 1 6 okpecmnocmu I7°,
9



fi(x,y) = o((x + y)*2), u, > m — 1 6 okpecmuocmu I,
fit,y) = o(y*3), us > 1.
Toz0a scsxoe pewenue (1.1), komopoe npunaonexcum knaccy C1(D \ (Ig UI2)) mooucro
npeocmasums 8 euoe
u(xy) = x: (), A1 (x, ), (D
Vi (y) = N1(Cs,f2(0:3’)): (2)
20e X1 (Y1 (), f1(x, %)), N1 (cs, 2(0,¥)) — useecmmuvie unmeepansiwie onepamopei,
C5 — NPOU3BONILHASL NOCMOAHHAS.
OTMeTUM HEKOTOPbhIE CBOMCTBA MOJYYCHHOTO PCILICHHS.
1°. Ecin npeanoiararb, uto x — 0, To umMeeMm:
limu(x, y) = 1 (y).
2°.TIpu x » 0 u y — 0 ©UMeeM OLEHKY:

lim {limu(x,)} = 0(exp[~b(0,0)W: ().

3°. lim {exp[b(0,0)Wl () [limu(x, y)} = Cs.
y-0 x—0
4 . Ecmny — 0,ux # 0, T0

ulxy) =0 (exp[a(y. V2 G, y)])-
[Ipennonoxum, 4to BTOpoe ypaBHeHHe cuctembl (1.1) ecth mcxomnoe. Mmeer mecto
CIIeAyIoIast
Teopema 2.3.2. Ilycms 6 (1.1) m = 2,n = 1. Kpome mozo npeononodxcum, umo Ojis
KO2Ghhuyuenmos u npagvix yacmeli 8bINOJHEHbL Cledyiouue mpeboanus:
1) b(x,y) € Ci(D), alx,y) € C;(D), fi(x,y) € Cy(D), fo(x,y) € Cx(D);
2) P

2x
b(x,x)
b 0 6 okpecmuocmu Iy,

a(0,0) > 0;

3) |b(x,y) —b(x,x)| < Hy|x — y|*, H; = const, 0< 1, <1
6 okpecmuocmu I,
|b(x,y) — b(x,x)| < Hy|x + y|*2, H; = const, 0< 1, <1
6 okpecmuocmu I,
la(x,0) — a(0,0)| < Hyx?s, H; = const, A3 >2m—1;

0 oS (8) =52 oo

< 0 6 okpecmrocmu 1"10,

d )
b) (XZ - yZ)m+1a((xf21£3;Z)m) + b(xr }’)f1(x' y) =
9 )
= (x% — yz)m+1£(f2(+;/2) +a(x,y)fo(x,y) eD;

x2

5 fo(x,y) =o((x—y)"), uy > b(;’cx) 6 okpecmnocmu I,
fo(x,y) = o((x + y)¥2), puy > — b(;’cx) 6 oxpecmiuocmu I,

fi(x,0) = o(x*1), pu; >2m—1.

Toeoa npu  6vinoIHeHUU  BLIUENPUBCOEHHLIX — MPeDOBAHULL  BCAKOe  peldeHue
paccmampuéaemoti  cucmemvt  (1.1), npunaonexcawee xnaccy C1(D\ (IGUIY?)) moocno
npeocmasums 8 guoe

u(x,y) = X2(§01(x),f2(x'}’))' 3)
p1(x) =N, (C6'f1 (x, 0)), (4)
20e x2(91(x), fo(x,¥)), N2 (ce, f1(x, 0)) — ussecmmrie unmezparvhvie onepamopot,
Ce — NPOU3BONILHASL NOCMOAHHAA.
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Cdhopmynupyem HEKOTOpPbIE CBOMCTBA IMOIYYEHHOTO PELICHHUS.
1°. Eciu npemonarats, uto y — 0, To HMeeM

0 u(x,0) = 91 (x).
2.Ilpuy — 0ux — 0 umeem OIIEHKY

lim {limu(x, y)} = 0(expl[a(0,0)Wyp_1()]).

x—-0 \(y—0
3" lim {exp[—a(O,O)WZm_l(x)]limu(x, y)} = Cq.
. x—0 x—0
4 .Ecmmy - x, 10

_b(xx)
x+
u(x,y) =0 < ﬁ| i > B okpectHOCTH 7.
5°. Eci y = —x, TO
_b(x,x)
x+
u(x,y) =0 < ﬁ| i > B okpecTHOCTH [

B §4 ruaBbl 2 paccmarpuBaercs cuctema ypaBHenuid (1.1), B xotopoit m = 2,n = 2.
Haitnenbl wuHTErpanbHbIE NPEACTABICHHUS PELICHUH, COJEpXkKalue OJHY IPOU3BOJBHYIO
KoHCTaHTy. OCHOBHBIE BBIBOJIbI HacTOsIIIEro naparpada orpaxensl B Teopemax 2.4.1 u 2.4.2, B
KOTOPBIX pacCMaTpUBalOTCA Cllydad, Korja B KauecTBe 0a30BOr0 NPUHUMAETCSI COOTBETCTBEHHO
NepBOE WM BTOpOE ypaBHEHHUE cucTeMsl (1.1).

B nmaparpade 2.5, onupasch Ha NOJy4YE€HHbIE UHTETPAJIbHBIE MPEJCTABICHUS PELICHUN
cuctembl ypaBHeHwHi (1.1), mpoBOINTCS MOCTAHOBKA U PEIICHHE 3a]]a4 C HAaYalIbHBIMH YCIIOBUSIMU
K} — K8, u3noxeHHbIMU HUKe.

3amaua K31. Haiitu pemenue cucremsl (1.1) m =n =1, npunamiexamee Kiaccy
C*(D \ (IgUTE)) B obnactu D, 111 KOTOPOTO HMEET MECTO HAYATLHOE YCIOBUE

lim {exp[b(0,0) Wi (y) limu(x, y)} = py,
y—0 x—0
p, = const.

3amaua K3. Haiitu pemenue cucremel (1.1) m =n =1, npuHagiexamee Kiaccy
C 1(D \ (T UFOZ)) B oOnact D, 17151 KOTOPOTO BBINOJIHSAETCS YCIOBHE

lim {exp[—a(0,0)Wl (o) limu(x, y)} = P,
x—0 y—0
B KOTOPOM P, —3aJIlaHHO U3BECTHOE MOCTOSIHHOE.
3agaua K3. Ilpu Beimonnenuu ycnosuit m = 1,n > 2. Haiitu pemenue cuctemst (1.1),
kotopoe npunamtexut knaccy C1(D \ (T3 UTE)) B o6mact D 1 y/0BIETBOPSET TPEGOBAHHIO
lim {exp[—b(0,0)Wye—s ) limu(x, 1)} = ps,
y—-0 x—0
B KOTOPOM TIPEIONIATaeTCsl, YTO P3 —eCTh 3alaHHOE U3BECTHOE MOCTOSHHOE.

3agaua K3. Haiitn pemenme cuctems! (1.1) m = 1,n > 2, npuHaqiexanmee Kiaccy
C*(D \ (TgUT$)) B obnactu D, 1711 KOTOPOTO HMEET MECTO HAYATLHOE YCIOBUE

lim fexp[—a(0.0W () llimuCe, )} = pa,
x— y-
ps = const.
3anaua K g . Haiitn pemenune cuctemsr (1.1) m = 2,n = 1, npuHammexaiee Kiaccy
C 1(D \ (T3 UFOZ)) B oOnact D, 17151 KOTOPOTO BBIMOJIHSAETCS YCIIOBHE

lim {exp[b(0,0)W; ()limu(x, y)} = ps,
B KOTOPOM P5 —3a/1aHHO U3BECTHOE IIOCTOSHHOE.
3agaua K$. Ilpu Bemonnenuu ycnosuii m > 2,n = 1. Haiitu pemenue cuctemst (1.1),
KOTOpO€ MPUHAIEKHUT Kaccy C 1(D \ (T UFOZ)) B oOnactu D u yaoBIeTBOpsET TPEOOBaAHUIO

lim {exp[—a(O,O)WZm_l(x)]limu(x, y)} = D,
x—0 %0
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B KOTOPOM IPEATNONAraeTcs, YTO Pg —€CTh 3a/laHHOE U3BECTHOE MTOCTOSIHHOE.
3amaua K,. Haiitu pemenme cuctems! (1.1) m > 2,n > 2, npuHaaiexaimee Kiaccy
C 1(D \ (T} UFOZ)) B obnactu D, AJi1 KOTOPOTro UMEET MECTO HauyaJbHOE YCIOBUE

lim {exp[~b(0,0) Wi M limux )} = pr,
y—-0 x—0

p,; = const.
3anaua K g. Haiitu pemenue cucremsl (1.1) m =n =1, npuHaiexaiiee Kiaccy
C1(D \ (T¢UTE)) B obnactu D, 111 KOTOPOTO BHITOMHSETCS YCTIOBHE

lim {expl—a(0,0) Wy, () limue, 1)} = s,
x—0 y—0

B KOTOPOM Pg —3aJJaHHO U3BECTHOE MOCTOSIHHOE.

Pewenue 3adauu Kj. Jlna pemenus 3amaud K IIPUMEHSETCS HHTErPalbHOE
npecTaBieHue, 3anannoe popmynamu (2.1.1) u (2.1.7), a Takke paccMaTpUBalOTCS €T0 OCHOBHBIC
cBOlicTBa. M3 aHanu3a JaHHBIX CBOKMCTB M yCIOBHH 3a1aun Ky cleIyerT, 4To

c1 = pq. (2.5.1)
IozcTaBnss HaiieHHoe 3HaueHue ¢q u3 (2.5.1) B (2.1.1) u (2.1.7), monyunum pemenue 3anauu K.

Wrak, nokazana cieayromas

Teopema 2.5.1. Ilpeononoosxcum, umo 6vinonnenvl ce ycnogus meopemul 2.1.1. Tozoa y
3a0auu K3 ecmv eouncmeennoe pewenue, onpedensiowee gpopmynamu (2.1.1), (2.1.7) u (2.5.1).

Pewenue 3adauu KZ. Jlns pemenus 3amaun K2 TIpUMeHSETCS MHTErpaibHOE
npejcTaBieHue, 3agaHHoe ¢opmynamu (2.1.9) un (2.1.14), a Takxke paccMaTpUBAarOTCS €ro
OCHOBHBIE CBOMCTBA. 3 aHa/IM3a 3THX CBOMCTB U YCJIOBHiA 3a1a4u K7 ciefyeT, uto

Cy = Py (2.5.2)
[ToncraBiss HailineHHOE 3HaYeHHE C, U3 (2.5.2) B (2.1.9) u (2.1.14), nony4yum pelieHue 3agadu
K2,

Hrak, noka3ana

Teopema 2.5.2. [Ipeononosicum, umo evinonnenvl ece yciogus meopemul 2.1.2. Tozoa y
3a0auu K% ecmo eduncmeennoe peuienue, onpedensowee gpopmynamu (2.1.9), (2.1.14) u (2.5.2).

JIns  ofHO3HAYHOM pa3pelmMMOCTH TOCTaBIeHHBIX 3agad K3 — K§  chpasemnusbl
CIIEYIOIIHE

Teopema 2.5.3. Ilycmbv ona koaghguyuenmos u npasvix yacmeu cucmemvt (1.1)
gvinonnenvl yenosus meopemvl 2.2.1. Tozoa y 3a0auu K3 cywecmeyem eduncmeennoe peuienie,
Haxoosueecs: coomuowenuamu (2.1.1) u (2.2.1), 6 komopwvix c3 = ps.

Teopema 2.5.4. [lpu evinonnenuu ycnosuti meopemvt 2.2.2 ona cucmemvl (1.1) y 3a0auu
K} cywecmeyem eduncmeennoe peuienue, Komopoe Haxooumcs no coomuowenusm (2.2.2) u
(2.1.14), 6 KOmoOpwIX C4 = Py.

Teopema 2.5.5. Ilpeononosxcum, umo 6vinonenvl ce yciogus meopemul 2.3.1. Toeoa y
sadauu K5 ecmv eouncmeennoe pewenue, onpedensiowee gopmynamu (2.3.1) u (2.3.2), @
KOMOpbIX C5 = Ps.

Teopema 2.5.6. Ilycmv Ona kosghguyuenmos u npagvix uacmeti cucmemvt (1.1)
goinonnenst yenosus meopemul 2.3.2. Tozeoa y 3a0auu KS cywecmeyem eduncmeennoe pewenue,
Haxooaweecss coomuoweHuamu (2.1.9) u (2.3.3), 6 komopwix cg = Pg.

Teopema 2.5.7. Ilpeononosxcum, umo evinounenvl ce yciosus meopemuvl 2.4.1. Toeoa y
3a0auu K, ecmv eduncmeennoe pewienue, onpeoensiowee gopmyramu (2.3.1) u (2.4.7), &
KOMOPbIX C7 = P7.

Teopema 2.5.8. IIpu svinonnenuu ycnosuit meopemot 2.4.2 ona cucmemut (1.1) y 3a0auu
K8 cywecmeyem eouncmeennoe pewenue, xomopoe naxooumcs no coommuouenusm (2.2.2) u
(2.4.13), 6 komopuix cg = Pg.

B Tperbeii riaBe MPOBOIUTCS HCCIENOBAaHUE CUCTEMBl NBYX AudepeHInanbHbIX
ypaBHeHuii (2.1) u (2.2), 3agannpix B obmactu D.
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B §3.1 rnaBbl 3 uccnenyercs cucrema (2.1) mpu ycnoBun m =n = p = 1. BeiBogpsl,
C/IeJlaHHbIE B HAcTOsIIEM maparpade, npeacraBieHsl B Teopemax 3.1.1 u 3.1.2.

Bropoii naparpad riaaBbl 3 nocBsAMEH aHaMKU3y cucTemsl (2.1) mpu ycnoBun m = n =
1,p = 2. B nanHom ciydae ajig pacCMaTpUBAeMOM CUCTEMbI HAalICHbI PEUICHUS B SIBHOM BHUJIE, B
KOTOpBIi BXOJIUT OAHA MPOU3BOJbHAS (PYHKIMS, 3aBHUCIIAs OT OJHOTO HE3aBHCHMOTO
nepeMeHHOT0. [1J1s OTy4YeHHBIX pelIeHui chopMyIMpOBaHbl HEKOTOPHIE CBOMCTBA.

B maparpade 3.3 Tperbeii rjaBbl MPOBOAUTCS HCCIEIOBaHUE CHCTeMBbl (2.1) mpm
napamerpax m =2, n =2, p = 1. B teopeme 3.3.1 chopmynupoBaHbl OCHOBHBIE BBIBOJbI
naHHoro maparpada, KOTopble COOTBETCTBYIOT CiIydaro, KOrjia repBoe ypaBHeHue cucteMsl (2.1)
SIBIISICTCSl 0A30BBIM. AHAJOTHYHBIA PE3YNbTAT JUIS CIydasi, KOTJla OCHOBHBIM CUHUTAETCS BTOPOE
ypaBHEHUE, IpUBEAEH B Teopeme 3.3.2.

B naparpade 3.4 Tperbeii riaBsbl 1 cuctemsl (2.1) npu ycnopusix m = 2,n = 2,p =
2, TOJlyuyeHbl WHTETpaJIbHbIC MPEACTABICHHUS OOIIEro penieHHs, BBIPAKEHHOIO 4Yepe3 OJHY
MIPOU3BOJIbHYI0O KOHCTAHTY. BBIBOIBI, clenaHHble B JaHHOM mHaparpade, H3JI0KEeHbl B BUJE
CIIEYIOIEH TEOPEMBI.

[Tycth mepBoe ypaBHEHUE SBISETCSI OCHOBHBIM, TOT/IA MOJIyY€Ha CIIEIYIOoIIast

Teopema 3.4.1. [Ipeononosicum, umo 6 cucmeme oug@epenyuanrvuvix ypasuenuil (2.1)
m2=22n=2k=>2 u O0na xrodhguyuenmos u npasvix uacmel  BbINOJIHIIOMCS
HUdICenepeducieHnble YCao8usl:

1) ai(x,y) € CGz(D), a,(x,y) € Cy(D), f(x,y) € Cy(D), by(x,¥),c1(x,¥),
filx,y) € C(D);

2) ci(ny) = (% —y?™n 2 (D0 + a3 ()b (6, 7)

3) a;(x,x) <0, by(y,y) <0, a,(0,0) > 0;

4) a,(x,y) —a;(x,x) = o((x — y)*),a; > m — 1 6 okpecmnocmu 'Y,
a;(x,y) —a,(x,x) = o((x + y)%2),a, > m — 1 6 okpecmuocmu Ty,
b, (x,¥) — by(y,y) = o((x —¥)P1), By > n — 1 6 oxpecmuocmu I,
bi(x,y) — b (y,y) = 0((x + y)ﬁz),ﬁz > n — 1 6 okpecmuocmu T,
la,(x,0) —a,(0,0)| < Hyx*t, H; = const, u; >2p—1;

9 ((ai(xy) \ _ 0 ( ax(xy)
5) @) 5((962—3/2)’”) 9y ((xz—yz)p) 6D,

d )
b) (x? - y%”””*h(%) + @2 =y e (Y =

dy
— (XZ _ yZ)m+n+p((x2 _ yz)—maz(x’ y) _ (xz _ yZ)—nbl(x, y)) X
x exp[-W}, (x,y) + b (v, I, (x, y)] X

x| i) + f (tzfi(;%exp [Wb’i(t.y) —bl(y.y)lﬁl_)l(t,y)]dt +
0

+(x? —y*)Pfi(x,y) 6 D;

6) fi(x,y) = o (exp| b, W )| —)h), 4y >m+n—1

6 oxkpecmuocmu TP,

filx,y) =0 (exp[bl(y,y)],(ll_)l(x,y)](x + y)lz), A>m+n—1

6 oxkpecmuocmu T,

f2(x,0) = 0(xH3), uz > 2p — 1.
Toz0a scaxoe pewenue (2.1), komopoe npunaonexcum knaccy C2(D \ (It UI2)) mooicro

npeocmasums 6 suoe

u(x,y) = Ql(fpl(x),¢1(}’)'f1(x' }’))' 5)
p1(x) = N1(57'f2 (x, 0)), (6)
1) = F1(y), (7
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20e Q4 ((p1 ), Y1), f1(x, y)), N, (C7, fo(x, O)), F; (y) —useecmmuvie unmezpanvhvie
onepamopbwl, C; —NPoU360JbHASL NOCMOAHHA.
ChopMynupyeM HEKOTOPbIE CBOMCTBA IOJYYEHHOTO PEILCHUS.

1°. Eci pemonaratk, 4To y — 0, TO IONydnM
l}iir(l)u(xl 3’) = (pl(x)'

2. TIpu y - 0 u x — 0 nMeeM OICHKY
chi_r)r(l) {;iir(l)u(x, y)} = O(exp[az(0,0)sz_l(x)]).

3". lim {exp[—az(0,0)sz_l(x)]limu(x, y)} = c;.
x—0 y—0
4" Ecmx > 0uy# 0,10

u(x,y) = 0 (exp |~as (x, 22, ()] ).
5°.Ecim y — X, TO

u(x,y) = 0 (exp|-ay (x, 1), ()] ).
6".Ecim y = —x, T0
u(x,y) =0.
[Tpu ycimoBuH, 4TO B KAYECTBE HUCXOAHOIO PACCMATPHBACTCS BTOPOE YPAaBHEHHE CHCTEMbI
(2.1), bopmynupyercs crnenyromias
Teopema 3.4.2. [lycmv 6 (2.1) m = 2,n = 2,p = 2. Kpome mozo npednonosicum, umo o
KOS puyuenmos u npasvlx wacmeil 8bINOJIHEHbL CleOYIOUUe MPedOBaAHUSL:
1) al(x'y) € CJ%(E): aZ(xly) € C}%(E)'fZ(xry) € C;(E)' az(X,y),fz(X,y) € C(E);
2) e(6y) = —e1(x,y) + (6 =y 2 (ZEE0) 4 0, (x,y)by (x,7) # 0
3) aZ(y'y) > O;Bl(yly) < 0;
4) ay(x,y) — az(y,y) = o((x = y)*1), uy > p — 16 oxpecmmocmu I,
a,(x,y) — a,(y,v) = o((x + y)*2), u, > p — 1 6 okpecmuocmu Ty,
1B1(0,y) = B1(y,¥) | < H3y*3, Hy = const,uz > 2(m + n+p) — 1;

0 ((ax(xy) N _ 9 ( ailxy)
5) a 5((362—)/2)1’) T ax ((xz—yz)m> 6D,

b) (x? — y? )™ ((x% — y2)Pay(x,y) — (x* = y*)™ "by(x,y)) X
b1 (y,y)

2 ) +

x +
X exp[—Wbl1 (x, 9] |ﬁ

X

f1(&,3) + ¢2(t, )0, (No(ce, s (), £(67) )
+_Of (tz — yZ)m+n

exp| Wik (6,y) = by v, I (&, ) |de | +

+(x2 = y2Pfi(x,¥) + (2 = y2)P ey (6, 9)Q, (Ny (o, L)), fo (1)) =

= (2 =y " (o) + (2 =y (L0 o p;
6) f,(x,¥) =o0((x —y)"), y1 >p — 16 oxpecmnocmu Iy,
f,06,y) = o((x +y)"?), y, > p — 1 6 okpecmnocmu T,
Fi(y) = o0(y"),y3 >2(m+n+p) -1
Tocoa npu  6bINOIHEHUU  BBIUENPUBCOCHHLIX — MPEOOBAHUL  BCSKOe — peuleHue
paccmampusaemoti cucmemvl (2.1), npunaoneacawee xnaccy C*(D \ (ILUI)) mosucho naiimu
no gopmyne
u(x, y)= QW ), f2(x, }’))' ®
Y, (y) = Nz(Cs,F1(}’))' €©)
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20e Oy (Y2 (), £2(x,¥)), Ny (cg, Fy (¥)) —useecmuvie unmezpansusie onepamopet,

Cg —NPOU3BONbHASL NOCMOSHHASL.
[TosryyeHHOE pelieHre UMEET Psil CBOMCTB. Hike mepeurciinM HEKOTOPBIE U3 HHUX.
1°. Eciin npeanojararh, 4to x — 0, To Oyaem uMeTh

u(0,y) =¥, (y).

2°.Ipux - 0 uy > 0 uMeeM OLIEHKY
lim {}Cigr(g u(x, y)} = 0(exp|—B1(3, ) Wagnansp-1])-

3", lim {exp [B: 0, Y)W menapy-1 )] lim u(x, y)} ~

4°.Ecnny—>0,Hx¢0,To

u(x,y) = 0 (exp|ax(,y)/s2, (x)])
5°.Ecim y — X, TO

u(x,y) = 0 (exp [az (v, y) ]153—)1 (x, y)]) B okpecTHOCTH I.
6".Ecin y - —x, T0

u(x,y) = 0 (exp[az v, y) ];3_)1 (x, y)]) B okpecTHOCTH [}.

3ameuanmue 3.4.1. [Togo6HbIe pe3yabTaThl Ody4YeHbl U ipu m = 2k — 1.

B maparpade 3.5 npencraBieHo paccMoTpeHue cucteMsl (2.2) mpu m=n=p = 1.
Pe3ynbratom mccnenoBaHus SBISETCS SBHOE ONMMCAHHUE MHOT000pasus pelieHui, ocpeicTBOM
OJHOM MPOU3BOJIBHOM KOHCTAHTHL. [IpW 3TOM HCClenOBaHbl OCHOBHBIE CBOMCTBA HAMJAEHHBIX
pelIeHU.

IMaparpa¢ § 3.6 rnaBbl 3 MOCBSAIIEH UCCIETOBAHUIO CUCTEMBI (2.2) B cilyyae m = n =
1,p = 2, npu BBHINOJHEHUH YCIOBHH B3aUMOCBS3M MeXIy Koddduumentamu. B pesymbrare
MCCJIEIOBAHMSI ITOJIY4EHBI SIBHBIE BBIPAXKEHUS JUIsI MHOT000pa3us pelIeHU U poaHaIu3UpOBaHbI
UX CBOWCTBA.

B § 3.7 rnaBb1 3 uccnenyercs cucreMa (2.2) npu m = 2,n > 2,p =1, rtne m,n,p € N.
OcHOBHBIE pe3yJIbTaThl 3TOT0 naparpaga oTpaxkeHsl B Teopemax 3.7.1 u 3.7.2.

B nmaparpade 3.8 npexacrasneno uccienoBaHue cuctemsl (2.2) B ciaydae, Korga m =
2,n = 2,p = 2. KioueBble pe3ysibTaThbl, MOJYYEHHBIE B XOJI€ MPOBEAEHHOTO HCCIEIOBAHUSA,
(bopMynHUpYIOTCS B BHJIE CIEAYIOIINUX TEOPEM:

Teopema 3.8.1. Ilpeononosxcum, umo 6 cucmeme oughgepenyuanvrulx ypasHenuu (2.2)
m=22n=2,p=2 u O0na Kodpuyuenmos u npaguvlx  Hacmeil  BbINOJHAIOMCA
HUMCenepeducieHnble YClo8usl:

1) bl(x'y) € C;EE); bz(x,Y) € C%(E)'fz(x,)’) € C)%(E)' a1(x')’)' C1(x'}’);
fl(xry) € C(D):

2) c(x,y) =—c1(6y) + (x* - yz)’”*”;—y(%

3) by(y,y) >0,a,(x,x) >0, b,(0,0) > 0;

4) by(x,y) — b (y,¥) = o((x — y)P1), By > n — 1 6 oxpecmnocmu Y,
by (x,¥) — by(y,y) = o((x + ¥)P?), B, >n— 16 oxpecmuocmu Iy,
a;(x,y) —a(x,x) = o((x — y)*), a; >m — 1 6 okpecmnocmu I,
a;(x,y) —a,(x,x) = o((x + y)%), a, >m — 1 6 okpecmnocmu Ty,
|b,(0,y) — b,(0,0)| < Hyy", H, = const, u, >4k —1;

d bq(x, 0 by (x,

5) @) 1 (o) = o= () 6 D,

b) [(x? = y?)™™ by (x,y) — (x* — y*)P* " ay(x,y)] X

x exp|—Win(x,y) — a, (e, )52, (6, ) | %

) + a,(x,y)b,(x,y) = 0;
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y
x| 00+ [ e W) + e )]s | +
0

+(x? —y)Pfilx,y) + (x2 —y?)P = (x? — yZ)m+n+paa_x<%> 4

+(x? —y*)™by(x,¥) fo(x,¥) 6 D;
6) f1(xy) = o (exp|-a, (x2S, (oY) | e —)M), L >m4n—1
8 OKpecmHocmu Flo,
fiGey) = o (exp|—ai (e 52, e | (e +9)%2), 2 >m+n—1

8 OKpecmHocmu FZO,

£200,y) = o(y*1), py >4k —1.
Toz0a ecsixoe pewenue (2.2), komopoe npunadnexcum kraccy C*(D \ (I§UI?)) mooxcro
npeocmasums 6 euoe

U(X, y) = Kl(l)l}l(y)r (pl(x)'fl(x' y))r (10)
Y1 (y) = N1(C15'f2(0' }’))' (11)
P1(x) = G (%), (12)

20e K, (¥1), 91(x), £1(x,3)), Ny (15, £2(0,¥)), Gy (x) — useecmmvie unmezpanbHvie
onepamopbwl, C15 —NPOU3B0JLbHASL NOCMOSIHHASL.

OTMETHM HEKOTOpPbIE CBOMCTBA IOJYYEHHOTO PEIIEHHS.

1°. Ecim npemonarats, 4to x — 0, TO IONy4dUM

u(0,y) =Y. (y).

2°.TIpu x - 0 uy — 0 UMeeM OLEHKY
lim {limu(x, )} = 0(exp[b(0,0) Wiy (D).

y—-0 x—-0
3. lim {exp[=b, (0,0) Wy ()] limu(x, )} = e
y—0 x-0
4 Ecmy » 0ux # 0,70 _ _
u(x,y) =0 (exzo b, (5, V20 (2, 9) )
5°.Ectu y = X, TO
— [ @ ]
u(x,y) = 0 (exp [bs (3, 7)1 (6, 3)]).
6".Ecim y = —x, T0

u(x,y) = 0 (exp [bs (3, 7)1 (6, 3)]).
3ameuanme 3.8.1. /{nsa cuctems! ypaBHeHuit (2.2), kak u B reopeme 3.8.1, npu p = 2k —
1 (k =1,2,3,...) NIOTY4EHO aHAIOTUIHOE YTBEPKICHHUE.
PaccmoTpuM ciydaid, Koria BTOpoe ypaBHEHHE CUCTEMBI (2.2) IPUHUMAETCS 3a UCXO/IHOE.
I[Ipu 5TOM Caydae UMEET MECTO Cleayoas
Teopema 3.8.2. Ilycmv 6 (2.2) m = 2,n = 2,p = 2. Kpome mozo npednonoxcum, ymo ons
K09 puyuenmos u npasgvix yacmeul 8bINOIHEHbL Cledyroujue mpedo8aHuUsL:

1) bi(x,y) € Cy(D), by(x,y) € Czx(D), f2(x,y) € Cz(D),ar(x,¥),¢1(x,y),
fi(x,y) € C(D);

2) &(6y) = —a(xy) + (&2 =y 2 (2520 4+ 0, (x, )by (x,9) # 0;

3) b,(x,x) <0,B,(0,0) > 0;

4) by(x,y) — by(x,x) = o((x — y)*), u; > p — 1 6 okpecmuocmu TP,
b, (x,v) — by(x,x) = o((x + y)#2), u, >p — 1 6 oxpecmmocmu T,
|By(x,0) —B4(0,0) | < H,x"3, Hy =const, us; >2(m+n+p)—1;

i bz(x,y) — i bl(x:y)
5) a) dx ((xz—yz)p) T oy ((xz—yz)") 6D,
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b) (x* — y* )™ P ((x% — y*) Phy(x, ) — (x* — y*) May(x,¥)) X
x exp|—Wi(x, ) — @y Ge, I 4 Go ) | (02 () +

f fi(x,s) + cz(x Ky (92(x), fo(x,5))

— SZ)m+n

P[Warf(x, s) + a;(x, x)],(nlzl(x, s)]ds +

+(x2 =y Pfi(x,y) + (% = y*)Pe,(x, Y)Kz(fpz(x) fo(x, J’)) =
= (2 = yA)"by (0 V() + (7 =y (LB 6 p;

(x2
6) f(xy) =0 (exp[ b (6, )52 (6, )| (e = )4 ), 4y > p— 1
8 OKpecmHocmu F1 ,

£(0,3) = o (exp|~bo (e, )P oY) | +3)72) 2, > p - 1
8 OKpecmHocmu FZO,
F,(x) = o(exp|B; (0,0)Wyiminip)-1(0)]x%), 23 > 2(m + n+p) — 1.
Toeoa npu  6vinoIHEHUU  BLIUENPUBCOEHHBIX — MPeDOBAHULL  BCAKOE  peudeHue
paccmampueaemoii cucmemvl (2.2), npunaonescawee xnaccy C*(D \ (ILUIR)) mooucho naiimu
no gopmyne

u(x,y) = Kz((‘/’z(x)'fz(x' J’))' (13)
@2(x) = N2(616:F1(x)): (14)
20e Ky ((02(x), f2(x,5)), N2 (c16, F1 () —ussecmnvie UHMeSPANbHbIE onepamopuvl,

C16 —NPOU3BOTILHASL NOCOSHHASL.
Cdopmynupyem HEKOTOpbIE CBOMCTBA MOTYYEHHOTO PEIICHUS.

o
1 . Ecnu npennonarate, yto y — 0, TO ©iMeeM

O u(x,0) = ¢, (x).
2. Ilpuy - 0 ux —» 0 umeeM OLIEHKY

lim {llm u(x, y)} 0(exp[B1(0,0)Wa(msntpy—1(X)])-

x—0
3°. }ci—l}(l) {exp[—Bl (O,O)Wz(m+n+p)_1(x)] %}i_r)r(l) u(x, y)} = Cy4.
4 Ecmx - 0uny # 0, T0
(x,) = 0 (exp|—by (x, x)I$, (x, )
ulx,y exp 2(x, x ]p_1 x,¥)|)

5.Ecmuy - x, T0

u(x,y) = 0 (exp|—b,(x, 1), (x,9)]).
6".Ecin y — —x, T0
u(x,y) = 0.

B §3.9 raaBel 3 mpuBeleHbl 3ajJaud C HadalbHBIMM ycloBusmu Kj — K3°
chopMyIMpOBaHHBIE W  pEUIEHHBIE JUIi  MHTETPalIbHBIX  NPEACTABICHUN  pelIeHui
nepeonpeaenéHupix cucteM (2.1) u (2.2). Huxe paccMoTpuM HEKOTOpbIE U3 HUX.

3agaua K. Haittu pemrenne cucremsi (2.1) m = n = k = 1, npunaexaniee Kiaccy
C? (D \ (T4 UFOZ)) B oOnact D, 111 KOTOPOro UMEET MECTO HayallbHOE YCIOBUE

lim {exp[—az(O,O)Wl Gl lim u(x, y)} = P1
X— Y-
p, = const.
3apaua K%. Haiitu pemenue cucremsl (2.1) m = n = k = 1, npuHajexaiiee Kiaccy
C%(D \ (T¢UTE)) B obnacTu D, 151 KOTOPOTO BHITIONHSETCS YCIOBHE

G,(0
lim {expl il )l lim u(x, y)} = D2,
y—0 x—0
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B KOTOPOM P, —3aIaHHO W3BECTHOE TIOCTOSIHHOE.

3anaua K g [Ipu BbmMoOMHEeHHM ycinoBuidi m =n = 1,p > 2. HaliTu pemieHre cucTemsl
(2.1), kotopoe mpUHAICKUT Kiaccy C 2(D \ (I‘OlUI‘OZ)) B oOnactu D u ynoBieTBOpSET
TpeOOBAHUIO

lim {exp[—az (O;O)WZp—l(x)] lim u(x, }’)} = D3,
x—0 y—0
B KOTOPOM TPEIIONAraeTcs, 4TO P3 —ECTh 3aJJaAHHOE U3BECTHOE MOCTOSIHHOE.
3agaua K3. Haiitu pemrenne cuctemsl (2.1) m = n = 1,p > 2, npuHamiexaniee Kiaccy
C%(D \ (T¢UTE)) B obnacTu D, 115t KOTOPOTO MMEET MECTO HAYAIBHOE YCIIOBHE

lim {exp[—al (0,00W;(y)] lim u(x, y)} = Py,
y—0 x—0
P4 = const.

3apaua Kg. Haiitn pemenue cucremsl (2.2) m = n = k = 1, npuHaanexainiee Kiaccy
C%(D \ (T¢UTY)) B obnacTu D, 1715t KOTOPOTO MMEET MECTO HAYAIBHOE YCIIOBHE

lim {exp[b,(0,0)W; ()] lim u(x, y)} = ps,
y-0 x—0
D9 = const.

3apaua K%o. Haiitu pemenue cucremsl (2.2) m = n = k = 1, npuHajyiexaiiee Kiaccy
C%(D \ (T¢UTE)) B obnacTu D, 111t KOTOPOTO BHITIONHSETCS YCIOBHE

lim fexp[—bs W3 (O] lim u(x, 1)} = pao,
B KOTOPOM D1 —3a/IaHHO U3BECTHOE TOCTOSIHHOE.

3agaua K3!. ITpu BbmonHenun ycnosuii m = n = 1,p > 2. Haiitu peleHune cucTeMsl
(2.2), xoropoe mnpuHAIEKUT Kiaccy C 2(D \ (F&UFOZ)) B obOnactu D u ynooBIETBOpSET
TpeOOBaHUIO

lim {exp[b2(0,0)Wae—s ()] limu(x, )} = pus,
B KOTOPOM IPEIoaraeTcs, 4ro P14 —€CTh 33JJaHHOE N3BECTHOE MOCTOSHHOE.

3agaua K12, Haiitu pemenne cucrems (2.2) m = n = 1,p > 2, npuHaiexanee Kiaccy
C%(D \ (T¢UTE)) B obnacTu D, 171sl KOTOPOTO MMEET MECTO HAYAIBHOE YCIIOBHE

lim {exp[—B, (0,0)W; ()] lim u(x, )} = Py,
y—-0 x—0
D12 = const.

Pewenue 3adauu Ki. Jlna pemedus 3agaud K3  UCIONb3yeM HMHTErpajbHOE
npejacTaBienue, 3agannoe Gopmynamu (3.1.6) u (3.1.12), a Takke ero cBoiictBa. Ha ocHoBanuu
STHX CBOICTB U yc/OBHii 33124 K3 T0JIydaeM

C1 = D1 (3.9.1)

[ToacraBnss HaiinenHoe 3HaueHue ¢; u3 (3.9.1) B (3.1.6) u (3.1.12) monyuum perieHue
3anaum Kj.

Wrak, cipaBemBa

Teopema 3.9.1. [Ipeononosicum, umo evinonnervl ece yciogus meopemuvl 3.1.1. Tozoa y
3adauu K3 ecmv eduncmeennoe pewenue, onpedensiiouee popmyramu (3.1.6), (3.1.12) u (3.9.1).

Pewenue 3adoauu KZ2. Jlna pemenus 3amaud K7 HMCIONb3yeM HHTErpalbHOE
npencTaBieHue, 3aganHoe popmynamu (3.1.16) u (3.1.24), a Takxe ero cBoiicTBa. Ha ocHOBaHuun
STUX CBOWCTB U ycIOBHif 3a1aun K7 momydaem

Cy = Py. (3.9.2)
[Toncrasmnss HaiiienHoe 3HaueHue ¢, u3 (3.9.2) B (3.1.16) u (3.1.24), nonyuum perieHue 3agadu
K2
Hrak, noxa3zana
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Teopema 3.9.2. [lycme 0Ona xos¢hguyuenmos u npagvix uacmei cucmemwvt (2.1)
gvinonnenvt yenoeus meopemvt 3.1.2. Toeoa y 3a0auu K2 cywecmeyem eduncmeennoe peuienie,
Haxoosueecsi coomuoweruamu (3.1.16), (3.1.24) u (3.9.2).

JIns OJHO3HAYHOM pA3PElIMMOCTH MOCTAaBIEHHBIX 3agau K3 — K32 chpaBeaimBbl
CIIEAYIOIIHE

Teopema 3.9.3. Ilpu svinonnenuu yciosuii meopemol 3.2.1 ons cucmemst (2.1) y 3a0auu
K3 cywecmeyem eduncmeennoe peutenue, komopoe naxooumcs no coomuouwenuam (3.1.6) u
(3.2.1), 6 komopuvix c3 = p3.

Teopema 3.9.4. Ilpeononoosxcum, umo 6vinonuenvl ce yciosus meopemul 3.2.2. Tozoa y
3a0auu K4 ecmv eduncmeennoe pewenue, onpedensiowee gopmyramu (3.2.3) u (3.2.4), &
KOMOPUBIX C4 = Pgy.

Teopema 3.9.9. Ilpeononoosxcum, umo evinonunenvl ce yciosus meopemul 3.5.1. Tocoa y
3adauu K3 ecmv eduncmeennoe peuenue, onpedensiouwee popmynamu (3.5.1) u (3.5.2), npu amom
C9 = Po-

Teopema 3.9.10. [lycmv Ons xod¢huyuenmos u npasvix uacmeii cucmemvt (2.2)
gvinonnenst yenosus meopemwt 3.5.2. Tozoa y 3adauu K3° cywecmeyem eduncmsennoe pewenue,
Haxoosueecst coomuowenuamu (3.5.4) u (3.5.5), npu smom c1o = P1o-

Teopema 3.9.11. Ilpu svinonnenuu ycnoguti meopemsi 3.6.1 01 cucmemsi (2.2) y 3a0a4u
K3 cywecmsyem eouncmeennoe pewienue, komopoe Haxooumcs no coomuouenuam (3.5.1) u
(3.6.1), npu smom ¢11 = P11-

Teopema 3.9.12. /Ipeononoswcum, umo @vinonHenst gce yciosus meopemol 3.6.2. Toeoa y
3a0auu K3% ecmv eduncmesennoe pewenue, onpedensowee gopmyramu (3.6.3) u (3.6.4), npu
9MOM C13 = P12

B riaBe 4 uccrnenyercs cuctema u3 TpéX audQepeHnnaibHbIX ypaBHEHUH, BKIIIOYAIOIIAs
OJIHO JIMHEWHOE THUIEepOOIIMYECKOe YpaBHEHHE BTOPOrO TMOpsAKAa C JBYMS BHYTPEHHUMH
CUHTYJISIPHBIMH JIMHUSMH W JBa TU(d(EepeHINATBHBIX YPaBHCHHS TEPBOTO TOPSIKA, TaKKe
COJIeprKallX IO JBE BHYTPEHHUE CUHTYISAPHBIC TUHUU. Y Ka3aHHbIC YPaBHEHUS CBA3aHBI MEXKIY
coboii 4depe3 onHy oOmIyI0 Heu3BecTHYIO (yHkiuio. VMcnonb3ys cxemy, pa3paboTaHHYIO B
pabotax PamxaboBa H., mepBoe ypaBHEHUE [aHHOW CHUCTEMbl MPEACTABISETCS B BHIE
MIPOM3BEICHUS IBYX JU(PepeHIINaTbHBIX OIIepaTOPOB MEpBOTo mopsiaka. [TyréM BBe1eHHSI HOBOM
HEU3BECTHON (DYHKIMU paccMaTpuBaeMas 3ajlaya CBOAMTCA K PEIICHUIO JBYX PaCHICTIEHHBIX
mudQepeHaIbHbBIX YpaBHEHU TmepBoro mopsaka. llocienoBarenbHoe WHTETPUPOBAHHE
YKa3aHHBIX YpaBHEHUH MO3BOJSET MOIYYUTh 00Iee pelieHrne NCXOAHOro auddepeHnanbHoro
YpaBHEHUS BTOPOTO TIOPSAKA B BUIC BBIPAKCHHS, COICPIKAIIETO JIBE MPOU3BOJIBHBIC (PYHKIIHH
OJIHOTO HE3aBUCHUMOI0 IepeMeHHoro. Jlanee, BTopoe W TpeThe ypaBHEHHs paccMaTpUBaeMOM
CHCTEMBI TIPHBOJATCA K CHEHUATBHON (QopMe, YNpOUIAomeil MOCIeaYIONe BBIYHCICHUS.
[ToxcraBisis HaliieHHOE pEIIeHHE MEPBOr0 YpaBHEHHUS BO BTOPOE M TpeThe MpeoOpa3oBaHHBIC
YpaBHEHHUS M BBINOJHAS HEOOXOAMMBbIE IIPeoOpa3oBaHusl, ONpEIeICHNE MEPBO MTPON3BOIbLHON
(GYHKIIMM CBOJIUTCS K PEUICHHIO OOBIKHOBEHHOTO u(ddepeHInanbHOro ypaBHEHHUs MEPBOTO
nopsaka. Jlns ompeneneHus BTOPOM MPOU3BOJIBHOM (YHKIMU HCHOJB3YyEeTCS MpeleiabHbIN
Mepexo/l B JAHHOM YCJIIOBHH.

AHanorn4Hasi METOIMKA IPUMEHSIETCS ISl TIOCTPOCHUS PEIICHUS B CIIy4ae, KOTaa BTOpoe
U TPEThe YpaBHEHUS BBICTYMAIOT B POJIA OA30BBIX.

B crnenyrommx ciydasx HOJTYYEHBI MPEICTAaBICHHSI MHOTOOOpa3usi pelieHuil ¢ y4éTom
MPOU3BOJBHBIX KOHCTaHTaX: M =n=p=k=1m=n=1,p=>22k=>22;, m=>2,n=>2,p =
k=1,m=22n=>22,p=>2,k=2(mnpk€N).

B KoOHIle W3J0XKEHBI TIOCTAHOBKA W pEIICHHE 3a1a4 C Ha4YaJbHBIMH YCJIOBHUSMHU C
MPUMEHEHUEM, TIOTyYSHHBIX B XOJI€ UCCIIeIOBaHMs cUCTeMBI (3.1) pe3ynbTaToB.

B naparpade 4.1 paccmatpuBaercsa cucrema (3.1) npu m = n = p = k = 1. OcHOBHBIE
pe3ynbTaThl JaHHOTO Mmaparpada u3NokeHbl B Teopemax 4.1.1 (anms cmydas, koraa 0a30BbIM
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SABJISIETCS] TIEPBOE YpaBHEHUE CUCTEMBI), 4.1.2 (KOr/1a OCHOBHBIM CUMTAETCSI BTOPOE YPABHEHHE) U
4.1.3 (mpu BBIOOpE TPETHETO YPABHEHHS B KAUYECTBE UCXOIHOTO).

B § 4.2 rnaBel 4 cucrema (3.1) umccimemoBana npu m=n=1,p=>2,k>2. B
paccMaTpUBaEMOM Cllydae MHOTOOOpasue pelIeHnii PeACTaBICHO B SBHOIM (JOpMe MOCPEICTBOM
BBEJICHUS OJTHOM MMPOU3BOJIBHON KOHCTAHTHI U BBINOJIHEHO U3yYE€HUE UX CBOMCTB.

B Tperbem naparpadge yerBépToii riaBbl uccieayercs cucrema (3.1) npu napamerpax
m2>=>2,n=>2,p=k=1 Ha ocHOBe cXeMbl, H3IOKEHHOH B MpenbIIyIMX maparpadax,
MOJIyYEHO SIBHOC BBIPAKEHUE MHOro0Opasusi pENICHWH W OTMEUYEHBI HUX HEKOTOpHIE
XapaKTePUCTHUKHU.

B naparpade 4.4 paccmorpena cuctema (3.1) Bcnysae m = 2,n = 2,p = 2,k = 2, nns
KOTOPOM TOJy4YeHbl MHTErpajbHble TMPEACTABICHUS pPEIICHUN, 3aBUCSIIME OT OIHOMU
IPOM3BOJILHONW KOHCTaHTHI. KitoueBble pe3ynbTaThl nmaparpada H3JI0KeHbI B BHJIE CIEIYIOLINX
TEopeM.

Teopema 4.4.1. Ilyemv ¢ (3.1) m=2, n=2,p=2 k=2 Kpome moeco
npeonooNCuUM, 4mo Oasg Kodghuyuenmos u npagvlx yacmell 6bINOJHEHbL Cledyroujue
mpebosanus:

1) al(x!y) € CJ%(D)' az(x,Y) € C;(D);fz(x,)’) € C;(D), b1(x,3’)’c1(x’3’)'f1(x’)’),

f3(x'y) € C(D):

2) e y) = —e1(ny) + (6 =y (S 4 ay ()b (x,y) = 0

3) a;(x,x) <0, by(y,¥) <0, a,(0,0) > 0;

4) a,(x,y) —a;(x,x) = o((x —y)*1), a; > m — 1 6 okpecmnocmu I°,

a;(x,y) —a,(x,x) = o((x + y)%), a, > m — 1 6 okxpecmnocmu I,
by (x,¥) — by(y,y) = o((x —¥)P1), By > n — 1 6 oxpecmuocmu I,

by (x,¥) — by(y,y) = o((x + ¥)P?), B, > n — 1 6 oxpecmnocmu Iy,

la,(x,0) —a,(0,0)| < H;x", H; = const, y; >2p—1;

0 ((ai(xy) \ _ 0 ( ax(xy)
5) @) 5 ((xz—yZ)m) % ((xZ—yZ)p) 6D,
[ f(x,y)
b) (x2 - yZ)m+n+p _<(XZZ_W (xZ - yz)nal(x' y)fZ(x' Y) =
= (x* —y*Pfi(x,y) 6D,

dy
2 2\k n » [ f—l(t’Y)
c) (x*—y?) exp[—Wbl(x.y) +b1(y,y)]n_1(x,y)] Y1 (y) + f @ — y2)mn X
0

x exp[ W3 (t,y) — by (v, VI, (6 W) ]dt) = fi(x,y) & D;

6) fikx,y) =0 (exz?[bl(y, Vs (x, y)](x - y)’“). A >m+n—1
6 oxpecmuocmu TP,

filx,y) = o (exzo[bl(y, DIARACY y)](x + y)lz), Az >m+n—1
6 okpecmuocmu T,

fZ(xr 0) = O(xl/z), Y2 > Zp -1
Tocoa npu  6bINOIHEHUU  BBIUENPUBCOCHHLIX — MPEOOBAHUL  BCSKOe — peuleHue
paccmampusaemoti cucmemvl (3.1), npunaoneacawee xnaccy C*(D \ (ILUI)) mosicHo naiimu

no ¢opmyne

U(X, J’) = Q‘l((pl(x)’ ¢1(}’)' fl(x’ }’)), (15)

@,(x) = N1(jc10(' f2 (;C' 0))' (16)
_J3 O'y

¢1(}’) - (_yz)k’ (17)

20e Q1 (1), Y1), £1(x,3)), N1 (c10, f2(x,0)), 11 () —useecmnvie unmezpaibHvie
onepamopwl, €1y —NPOU3BOJIbHASL NOCMOSHHASL.
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Cdhopmynupyem HEKOTOpPbIE CBOMCTBA IMOIYYEHHOTO PELICHHUS.
1°. Ecnu npeamnonarats, uto y — 0, To 6yaeM HoIy4aTh

) u(x,0) = @1 (x).
2. 1lpuy = 0 ux — 0 umeeM OLEHKY

}Cl_r)r(l) &gr(l) u(x, y)} 0(exp [az (0,0)sz_l(x)]).

3°. lim {exp[—az (0,0)Wpp—; ()] lim u(x, y)} = C4p.
x—0 y—0
4’.Ecnu y - x, T0
(2)
u(x,y) = 0 (exp[al(x X))l (X, y)]) B okpectHOCTH Y.
5 .Ecmm y - —x, T0

u(x,y) = 0 B oxpectHoctu Iy,
Eciu Bropoe ypasuenue (3.1) cuuTaTh HCXOIHBIM, TO C HCIIOJIb30BAHHEM BBIILIEOTMCAHHOM

CXCMEI MMOJIYYHUM CIICAYIOIIas

Teopema 4.4.2. [Ipeononoosxcum, umo 6 cucmeme oughgepernyuanvrolx ypasnenuii (3.1)

m=2,n=2,p=2 k=2 u orn xodpguyuenmos u npasvix yacmell GblNOJIHAIOMCA
HUJICENepeyUCIeHHbLE YCIOBUSL:

1) a;(x,y) € Cx(D), ay(x,y) € C5(D), by(x,y) € Cx(D), fo(x,y) € C;(D),
f3(x,y) € Cx(D), by (x,¥),c1(x, ¥), fi(x,¥) € C(D);

2) c,(x,y) = —c,(x,y) + (x? — 2)"”” 9 ((;l(xf))m) + a;(x,y)b;(x,y) # 0;

3) ax(y,¥) > 0,b,(0,0) > 0;

4) ay(x,y) — a;(v,y) = o((x — y)*), uy > p — 1 6 okpecmuocmu IY,

a,(x,y) — a,(y,v) = o((x + y)*2), u, >p — 1 6 okpecmuocmu Iy,
|b,(0,y) —b,(0,0) | < Hyy", H; = const, y, >4l —1;

0 ( aixy) \ _ 0 (ax(xy) \ _ 9 ( b2(xy)
3) a) ox ((xz—yzm)) - ((x2 2)P) T ox ((xz—yz)k) ¢D,

e =y 2 (LED 4 -y o) =
= (x* =y fi(x,¥), npu ay(x,y) = b1(x,y) 6 D,
067 =y (A2 4 aal s ) -
= (x2 — 2)p+k a ((;‘;(xsgp) + b, (x,y)fo(x,y) 6 D;
6) fo(x,y) = 0((x — y)’ll), Ay > p — 1 6 okpecmuocmu Ty,
folx,y) = o((x + ¥)*2), 1, > p — 1 6 okpecmuocmu Ty,
f3(0,y) = 0(y’13), Az > 41— 1.

Toz0a scsxoe pewenue (3.1), komopoe npunadnexcum xnaccy C2(D \ (Igt UI2)) mooico

npeocmasums 6 suoe

u(x,y) = 92(1/12()’)'f2(x' }’)), (18)
Y2 (y) = No(c11, 13(0,¥)), (19)
Q (W2, £2(,¥)), Ny(cr, £5(0,¥)) —  useecmmuvie  urnmezpanvuvie  onepamopl,

11 —HPOU360JIbHASA NOCNIOAHHAAL.

OTMETUM HEKOTOPbIE CBOMCTBA MOJYYEHHOTO PEIICHHUS.
1 . Ecou npennonarats, 4to x — 0, TO uMeeM

u(0,y) =¥, ().

2°.Ipu x - 0 uy > 0 uMeeM OIEeHKY

lim {1im u(x, y)} = 0(explbz(0,0)War-1 ).
y—0
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3. lim {exp[—bz(O,O)W4l_1(y)] lim u(x, y)} = cq5.
y-0 x-0
4°.Ecin y = x, TO
u(x ): O(ex [ (3) FO
"y p|a:(y, )’)]p_l(X, ¥)|) B okpectHOCTH I
5°.Eciu y = —x, TO
u(x,y) = 0( () ro
Y) = exp|ay(y, y)]p_l(x, y)|) B okpectHocTH I
3ameuanmue 4.4.1. [TonydeHsl COOTBETCTBYIOIIUE YTBEpKIAeHUS U ipu k = 21 — 1.

[Tpu npunsTHH TpeThe ypaBHeHUs (3.1) B kauecTBe 6230BOr0, HA OCHOBE BBIICOMMMCAHHON
CXEMBI TIOJTYYUM CIIEAYIOIast
Teopema 4.4.3. Ilyemv 6 (3.1) m=2, n=>2,p=2 k=2 Kpome moeco
npeonooNCUM, 4mo Oag Kod(uyuenmos u npagvlx yacmell 6bINOJHEHbL Cledyroujue
mpebosanus:
1) az(x»}’) € C;(B)’ bz(x,Y) € Ca%(ﬁ),fz(xJ’) € C;(B),f3(x,3’) € C)%(l_))l al(xf)/):
bl(x! :V),Cl(x,y);fl(x,y) € C(D),
2) ¢(xy) = —c;(x,y) + (22 —y2ymin L (S
’ ! ox \(x2—y2)m
3) by(x,x) <0, a,(0,0) > 0;
4) by(x,y) — by(x,x) = o((x — y)*), u; >k — 1 6 oxpecmmnocmu I,
b, (x,y) — by(x,x) = o((x + y)#2), u, > k — 1 6 oxkpecmnocmu I,
la,(x,0) —a,(0,0)| < H;x', H, =const, y; >2p—1;

0 (baCxy) N _ 9 (ax(xy)
5) a) ox ((xz—yz)k) T oy ((xz—yz)l’) 6D,

b) (x? = y2)Kexp| =Wl (6, y) + by (v, Y)IS2, (o, 1) | (s () +

) +a,(x,y)by(x,y) # 0;

exp| Wit (6,) — b3, YR (6,3t | =

+ff1(t»J’) + ¢, (8, )T5 (02 (1), £3(t,¥))
) (tZ — yZ)m+n

:f3(x'y) npu al(x':V) = bZ(xf:V) 6 D'

9 :
c) (x% — y?)PHk 3y <%> +b(x, ), (x,y) =
= (2 —y?PH 2 (BE) + 4 (e ) y) 6 D;

6) f3(x,y) = 0((x — y)ll), Ay > k — 1 6 oxpecmnocmu T,
f3(x,y) = 0((x + y)lz), Ay >k — 1 6 oxpecmnocmu T,
f2(x,0) = o(xgl), 6, >2p—1.
Toeoa npu  6vinoIHeHUU  BLIUENPUBCOEHHLIX — MPeDOBAHULL  BCAKOe  peuleHue
paccmampuéaemoti cucmemvl (3.1), npunaonescawee xnaccy C*(D \ (It UIE)) moocho naiimu

no ¢opmyne

u(x,y) = Q3((0200), f3(x, ), (20)
@2(x) = N3(c12, f2(x,0)), (21)
Qs (((pz (%), f3(x, y)), N3 (c1, f2(x,0)) —uzsecmmuvie unmezpanvhvie onepamopuvl,

C12 —NPOU3BOIbHASL NOCMOAHHAS.
OTMEeTUM HEKOTOPbIE€ CBOMCTBA MOJYYEHHOTO PEIICHUS.

1 . Ecnu npeanonarate, yto y — 0, TO nMeeM

0 u(x, 0) = g2 (x).
2. Ilppy - 0 ux — 0 umeem OLEHKY

}Ci_r}é {}/i_r;r(l) u(x, y)} = O(exp [a2 (0,0)sz_l(x)]).
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3% ;/i_r)% {exp[—az(0,0)sz_l(x)] 31333 u(x, y)} = Cq5.
4’ Ecim y = x, TO

u(x,y) = 0 (exp|—by(x, )2, (x,3))]).
5°.Eciu y = —x, TO
u(x,y) = 0.

HoxkazatenbctBo Teopem 4.4.1, 4.4.2 u 4.4.3 0CHOBaHO Ha TPEJCTABJICHUU JICBOM YaCTH
IepBOro ypaBHeHMs cucTeMsl (3.1) B Buje npousBeaeHus AByX auddepeHnnaibHbIX 0epaTopoB
nepBoro nopsaka. [lanee, moacraBiissg pelIEeHUE IEPBOTO YpaBHEHHS BO BTOPOE MU TPEThE
YPaBHEHMsI, ONPEAEISAIOTCS COOTBETCTBYIOLIME IPOU3BOJIbHBIE (DYHKIUH, YTO IO3BOJISET
chopMyIHpOBaTh U 10Ka3aTh yTBEpKIACHUE TeopeMsl 4.4.1

B nanbHelinieM, COOTBETCTBEHHO CUMTas BTOPOE YpaBHEHHME MCXOJHBIM M €€ pEeLICHHE
MIOJICTaBJIsIs B IIEPBOE U TPEThE YPAaBHEHUE MOJIyUUM YTBEPKAECHUE TeopeMbl 4.4.2.

AHaJIOTUYHBIM 00pa30M J0Ka3bIBaCTCS YTBEPKACHUE TeopeMbl 4.4.3.

B naparpadge 4.5 raaBbl 4 chopMmynupoBaHbl U pPELIEHBbl 33Ja4d C HaYaJIbHBIMU
ycnosusimu K — K2, ocHOBaHHBIE Ha MUHTErpalbHbIX NPEICTABICHUAX peleHuii cuctemsl (3.1).
B kauecTBe npumMepa npuBeIEM TpU U3 HUX!

3agaua K3. Haiitu pemenne cuctemsl (3.1) m =n =p =k = 1, npunamiexamee
xknaccy C2(D \ (T$UTE)) B o6macty D, u1st KOTOPOTo HMEET MECTO HAYATBLHOE YCIIOBHE

lir% {exp[—az (0,0)W; (x)]lirr(l)u(x, y)} =Py,
x— y-
p1 = const.
3amaua Kj. Ilpu BeImoNHEHMH yclnoBuii m =2, n =2, p = k = 1. Haiitn pemmenue

cuctemsl (3.1), koTopoe mpuHaIeKUT Ki1accy C 2(D \ (F&UFOZ)) B o6nactu D M yJIOBIETBOPSIET
TpeOOBaHUIO

lim {exp[—az (0,0)W; () limu(x, y)} = Do,
x—0 y—0
B KOTOPOM IPENIOJaraeTcs, 4To Pg —€CTh 3a/1aHHOE U3BECTHOE IOCTOSTHHOE.
3agaua K}O. Haiitu pemenne cucremer (3.1) m=2, n=>2,p=>2, k=2,
npuHaIexkaee Knaccy C2 (D \ (Tg UFOZ)) B oOnactu D, 11 KOTOPOTO UMEET MECTO HayalbHOE
yCIIOBHE

tim fexp[-a20,00Wap O] lim e )} = po,

P10 = const.

Pewenue 3a0auu K;. Jlns pemenus 3anaun K Ucronb3yeM HHTETrpaibHOE IIPeCTaBIeHHE
(4.1.6), (4.1.12) u ero cBoiicTa. 13 9TUX CBOMCTB 1 ycnoBus 3agauu K clemyer, uTo

1 =P (4.5.1)

[opcTaBnss HaiiieHHoe 3HaueHue ¢qu3 (4.5.1) B (4.1.6) u (4.1.12) monyuum penienue 3anauu K; .

Wrak, nokazana cineayromias

Teopema 4.5.1. Ilpeononosxcum, umo 6vinonenvl 6ce yciosus meopemul 4.1.1. Toeoa y
3aoauu K ecmv eouncmeennoe pewenue, onpedensiowee popmynamu (4.1.6), (4.1.12) u (4.5.1).

JIns OJHO3HAUHON pa3spelMMOCTH TOCTaBIeHHBIX 3adad K2 — K1° chpasemnusbl
CIICYIOIIHE

Teopema 4.5.9. IIpu svinonnenuu ycnosui meopemst 4.3.3 ona cucmemut (3.1) y 3a0auu
K; cywecmsyem eduncmeennoe peuienue, komopoe naxooumcs. no coomuoutenusm (4.1.29) u
(4.3.32), npu smom c9 = Pq.

Teopema 4.5.10. /Ipeononosxcum, umo @vinoaHenst gce yciosus meopemol 4.4.1. Toeoa y
3a0auu Ki° ecmv eouncmeennoe pewenue, onpedensiowee gopmynamu (4.3.6) u (4.4.1), 20e

C10 = DP1o-
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B paspene «O0cy:xaeHne MoJy4eHHbIX Pe3yJbTAaTOB» IPEACTABIEH KPAaTKUM aHAJIN3
BO)XHEHIINX PE3yJIbTATOB, TOJyYCHHBIX B XO/€ BBIITOJIHEHUSI JUCCEPTALMOHHOTO UCCIIEI0OBAHMS.

3AKIIOYEHUE
OcHoOBHbBIE HAy4YHbIE Pe3YJIbTATHI INUCCEPTALMHI

B guccepranmonHoOi paboTe A8 OQHOIO Kjacca IEpeonpefeNEéHHbIX CUCTEM
muddepeHaIbHbBIX YpaBHEHHH TEpPBOrO M BTOPOTO TOpPSIKa C JBYMS BHYTPEHHHMHU
CUHTYJISIPHBIMU JIMHUSIMU TIOJIy4€HBI INPEJCTaBIeHUsI MHOrooOpasus pemieHuil. MccnenoBaHbl
CBOWCTBA JIaHHBIX PEIICHH, a Takxke CHOPMYIUPOBAHBI M PEIICHBI 3aaydl C HadaJIbHBIMH
naHHbIMU. Hioke npeacraBiieHbl OCHOBHBIE PE3YJIbTaThl, OTPAXKEHHBIE B IUCCEPTALIUU:

- JUIL OAHOHN mepeonpenenéHHON cucTteMbl Au(QepeHInanbHbIX ypaBHEHUNH NEPBOTO
HOpsi/iKa ¢ IBYMs BHYTPEHHUMHU CUHTYJISIPHBIMU JIMHUAMU B IPSAMOYTOJIBHOM 00J1aCTH MTOJTyYeHO
onucaHue MHOroodpasus e€ pemenuil. MccienoBano noseaeHye penieHUil B UX OKPECTHOCTH, a
TaKXKe IIOCTaBJIEHbl M PELIEHbl HEKOTOPbIE 3aJjaud C HAYaJbHBIMU YCIOBHSMH, KOTOpBIE
omyonmkoBansl B [1-A], [2-A], [10-A], [12-A], [13-A], [17-A], [18-A] u [25-A];

- [IOJIyYEHBI SIBHBIE NIPE/ICTABICHUS MHOT000pa3us PELICHUH MepeonpeieiEHHbIX CUCTEM,
COCTOAUINX W3 JBYX AU((EepeHIHANIBHBIX YPaBHEHUH, OAHO M3 KOTOPBHIX - THIEPOOIMYECKOe
ypaBHEHHE BTOPOIO MOpsiiKa. PemeHust BbIpaKeHbl yepe3 OJHY MPOU3BOJbHYIO MOCTOSHHYIO.
PaccmaTpuBaroTcs Ba citydas: KOorja UCXOJHBIM SIBJISIETCS [IEPBOE YPAaBHEHUE U KOI'JIa - BTOPOE.
HccnenoBanbl CBOWCTBA IMOJTYYEHHBIX PELICHUH B OKPECTHOCTH CHUHIYISPHBIX JHHUH. Taxke
chopMyJIMpOBaHbl M PELIEHbl 3aJjaud C HadaJbHbIMU yciaoBUsMHU. llomyueHHbIE pe3ynabTaThl
omybmukoBansl B [3-A], [6-A], [9-A], [11-A], [15-A], [16-A], [19-A], [20-A], [21-A], [24-A] u
[26-A];

- HMccle0BaHa IepeornpeieiéHHas cucreMa, cocrodmas u3 Tpéx anddepeHInanibHbIX
YpaBHEHUH, OJHO U3 KOTOPBIX SIBJISIETCS TUNEPOOJMYECKUM YpaBHEHHUEM BTOpPOTO MOPSIKA.
[TocTpoens! sBHblEe MpeACTaBiIeHUs MHorooOpasus e€ pemeHuil. IlonydenHbsle penieHus
BBIPAaXEHBI YEPE3 OJJHY ITPOU3BOJIbHYIO IIOCTOSIHHYIO. PaccMOTpeHbI pa3inyHble Cily4au, KOIr/ia B
Ka4yecTBE OCHOBHOI'O ypaBHEHMs BBICTYIAET IEpBOE, BTOpoe WM TpeThe. [IpoaHamu3upoBaHbl
CBOICTBa peLICHUI B OKPECTHOCTSIX CUHTYJISIPHBIX JIMHUM, a TAK)KE MIOCTABJICHBI U PEIICHBI 3a]]a41

C HavYaJIbHBIMK YCIIOBUAMH. [ToydeHHbIe pe3ynbTaThl onyonukoBansl B [4-A], [5-A], [7-A], [8-
A], [14-A], [23-A] u [22-A].

PEKOMEHJAIIUHA ITO NIPAKTUYECKOMY UCIIOJIb30BAHHUIO
PE3YJIBTATOB
UccnenoBanus, npencTaBi€HHbIE B AUCCEPTALMHM, UMEIOT TEOPETUYECKUW XapakTep.
[TomyueHnHble pe3yibTaThl MOTYT OBITH HCIIOJNB30BAHBI ISl AAbHEHIIETO pPa3BUTHS TEOPUU
nepeonpenen€éHHbIX CUcTeM auddepeHIMaTbHbIX yYpaBHEHUM MEPBOTO M BTOPOTO TMOpsIKA C
JIBYMsI BHYTPEHHUMU CUHTYJISIPHBIMH JIMHUSMH, @ TAK)KE IPUMEHSATHCS IIPU PEILICHUH Pa3InYHBIX
MPUKIAJAHBIX 3a7a4.
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IIYBJIMKAIIMU ABTOPA 110 TEME JJUCCEPTAIIHN

1. Crarbu, ony0IMKOBAaHHbIE B PeLlEH3NPYEMBbIX KypHaJIax:
Banues P.C. O6 uccnenoBanum 0HOTO Kiacca cucteM aupdepeHInalbHbIX YpaBHEHUN
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Mykagauma

MyoOpamusitu MaB3yu wiamii. Hazapusiu cucremaxou 6ap3uénMyaifsiHIIy1an MyoIuiaaxo
00 xocHIIaXou XyCycHH KOd(DPUTCHEHTXOSAIIOH PEryisipid cOXaW TaXKHUKOTH Oocamap Ba Xy0
pymnédpra 6a xucod mepaban. M Hazapus, ku 60 HOMH SIKOOM Ba SK KaTop OJMMOHH JUTap
JIOKaMaH] acT, CACTEMaX0H XaTTHH SKYMHCA Ba FAWpUSKYUHCAn Myoquinaxou nuddepencuaniu
TapTUOU SKYyMH 00 XOCHJIaXOHU XYyCyCHpO (apo Merupaja, K1 JOpoH sIK (GYHKCHSHM HOMabIyM
MeOOIIaH I Ba a3 MUKIOpU UXTUEPHM TarimpéOanmaxou Mycrakui BobOactaana. Hazapusu
®pobennyc oun 6a cuctemaxo aap auddepeHcuanxon myppa, Ku Xxam 06apou sk Ba xaM Oapou
MaqMyu (DYHKCHUAXOM HOMAbJIyM TaTOWMKIIABaHIA acT, XaMuyyH wuaoMau Hazapusu Komm—
KoBaneBckass xu3maT MeKyHaJ Ba CHHGXOM MyailssHU cucTteMaxou Oap3uéamyailsHirynau
MyoamiIaxo 00 XOCHIIaxou xycycupo aap 6ap merupazn. Vu Hazapus O6apou €ranu TacBUpxou
Ooucépriakian xanxo 00 K03(PPUTCHUEHTXOU peryispil Ba CUHTYISpA paBoHa miynaact. Pyminu
MUHOabIau WH Hazapus aap kopxowu 1. Ammen [2], JLT'. Muxaiinos [33], H.P. Pamka6os [54],
[69], XK.H. TacmambeToBa [85], A. XacaHnoB [98] Ba OrMpAOHHA UMUK OHXO UHBUKOC & TaacT.

bo nazapomtu axamMmusaTi Machanan Ma3Kyp, mryMopau 3uéau kopxou unmii [1]-[156] 6a
OMY3HUIIU MYOAMIIaX0 Ba CUCTEMaxXOM 3UKpinyaa Oaxmmaa mygaana. Hatugaxou OyHénin nap un
caMT Jap MOHOTPa(HsIX0 Ba KOPXOH WIMHHU SK KaTOp MYyXaKKHKOHH Mabpyd, a3 yymma A.B.
bunangze [1], M.M. Cmupnos [22], A.M. Haxymes [11], B.W. XKeranos [4], K.b. Caburos [20],
T.1. dxypaes [2], M.C. CanaxumpaunoB [32], T.IL. Kanemenos [6], JL.I'. Muxaiinos [9], 3./.
Ycmanos [25], H. Pamxka6os [16] - [17], N. Begehr [31], A.JI. xypes [3], A.C. Ucxokos [5],
JL.H. Pampxa6osa [18], A.M. Camoitnenko [21] Ba ”HUYyHUH MakTaOXOM WJIMHH OHXO Myappudi
HryJaan.

Hamymun omum cucremanm wmyoamnaxou muddepeHcuanun Oap3uéamyaiisairyaa 60
XOCUJIaX0H XYCYCH UyHHH MeOOIIa;

Uy = P(x,y), u, =0(x,y)
P, = Qymaptu 3apypii Ba KUPosArii 6apor XaM4OAUIaBUM MH CHCTEMA MEOOILAI.
XaHTOMHU WYPOUIIH MIAPTH JTOAANTy I
du = P(x,y)dx + Q(x,y)dy
maddepercranu myppa myna Ba QyHkcusu u(x,y) 0a BOCHTaWm MHTETPOHA OapKapop Kapnaa
MemaBag. Myranocuban Hucoar 0a xonarxou auddepencuanu myppa aap ¢a3ou ceueHaka Ba
¢dazou n —yeHaka HU3 TaTOMKIIIaBaHAa MeOOIIaI.

Jlapayau TaXKMKU MaB3yd wiaMii. CaMTXOH TUTapy MyXHM JIap Ha3apusid MyoIuiIaxo 00
XOCHUJIaX0H XYCYCi OMY3UIIN CUCTeMaxou Oap3uéamyaisHiryaan myoaunaxou nuddepencuanit
00 XocmiIaxou XycycuH Kod((UCHEHTXOSLIOH pEryJsipil, CHUHTYJISIpiA Ba CYNEPCUHTYISAP
MeOOIaHI.

bab3e cundxou cucremaxouw Oap3uéamyailsiHIIynan mMyoaunaxou auddepeHcuanii 60
XOCUJIAX0M XYCYCHHM TapTHOU sSKyM 00 KOd((PHUCUEHTXOM CHHTYISPI Ba CYNEPCUHTYISIpA Aap
kopxou II. Ammen, JLI. Muxaitnos, H. Pamxabos, D. Py3smeros, C. baitzaes, P. Ilupos, b.
Hlapunos, [.C. Cadapos, ®.M. Hlamcyaunos, b. [IlonMKyoB Ba TUrapoH OMyXTa HIyAaaH.

ba Taxxuku cuctemaxou Oap3uéamyaisiHIIyZau Myomwiaxou auddepeHcuanii 060
KOd((HUCHEHTXOU PEryIsipid, CHHTYIISIPH Ba CyNepCcuHTysipin kopxou wimuu JL.I'. Muxaiinos [8],
H. Paga6os [12] - [13], O.P. Py3metoB [19], 2)K.H. Tacmam6eToB [24], ®. M. llamcyaunoB [27] -
[28], M.B. Koposuna [7], b.M. lllonmMkynoB [29] Ba MakTaOX0U UIMUH OHXO OaxIIuaa mryJaaHz.

OMy3umm  cucremMaxou Oap3uéamyailsHimygan Myoawnaxou auddepencuanii 60
cuctemMaxo 00 Kod(h(MUCHEHTXOM pETynsipidi OFo3 IIyAa, OablaH OMY3HIIM CHUCTEMaXOu
Oap3uénmyaiisiairyia 60 Ko3pGuCUEeHTXON CUHTYJISPH UIypyh TamT.

Monorpadusu MuxaitnoB JL.I'. [9] Oa Taxxkuku cuctemaxou Oap3uéamyaitsHinyga 00
K03 (HUCHEHTXOH peryisipii 6aximuaa uryaaacrt.

Monorpadusu H. PagaboB [12] 6a TaxKUKH MachalaXxOoud KaHOPHA Oapou MYOIHIIaxou
mubdepeHcHanuu  XaTTi# HaBbU TUnepOoonuu TapTHOM JyioM Ba 0Oab3e cHCTEMaxou
Oap3u€nMyaiisiHITy1ad TapTHOU SKyM Ba JIyIOM 00 sIK € Iy XaTH CYNEpCHUHTYISApA € HyKTaxou
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CYMepCUHTYIIsApA Oaxmuaa myaaact. MHuYyHUH, nap uH MOHorpadust 6ab3e CHCTeMaxou XaTTUU
OucépueHakam TapTUOM SKyM OO HYKTAaXOM CHHTYJSIPA Ba CYNEPCHHTYJISIPA  Ba COXaxou
CYNEPCUHTYIISAPH TaXKHUK Kap/a IIyaaacT.

Hap monorpadusu O. Py3smetos [ 19] TacBUpXOM HHTETpaINH XaIXou Oucépiiakian 6ab3e
cuUcTeMaxou Oap3uénMmyaiisiHirynan myoaunaxou auddepeHcuanii 60 XOCHIAXOU XyCYCHH
TapTUOU SKYyM Ba JIytoM 00 HyKTau CUHTYJISIpi, XaTX0 Ba XaMBOPHXOHM CUHTYJIsIpii €pTa nrygaacr.

Monorpadusu H. PamxaboB Ba M.D. AGnens-Aan-I'xanu ['xape6 [13] 06a Taxkukw
CHUCTEMaxoM XaTTUHU Oap3uéaMyailsHITynan Myoauiaaxou auddepeHcualny TapTuon ayroM 00
XaTXOU CHHTYJISIPA Ba CYNEPCHHTYJISIpA OaxIIuaa IIy1aacT.

Hlap Monorpadusn marematuku Ka3ok JK.H. TacmamOeroB [24] Xaixow HOpMaiid Ba
peryispia-HopMaliiu CUCTEMaXOH Oap3uéamyansiHITy 1a (Maxcyc)-u MYOIHIIAXOH
nuddepercranii 00 XOCHIAXOU XYCYCHHM TapTHOW TyioM 00 KOA(h(HCHEHTXOU IMOJTMHOMHAII
OaprapusiTIomiTan 1y TardupéOaHmanomTa XOCHI Kapja Iryaaact. MeToau acoCUU COXTaHU
XaJTl yMyMukapamyzaa 6a myaug dpobenunyc - JlaThimes Taamutyk Aopai, Ku MagXyMu paHr
Ba 3uMpaHrpo uctudona kapaaact. MH mMagXxymxo BakTH MyalsTHKYHUU HaBbXOU XaIXOHU
HOpMAaJlii Ba HOPMAJ-peryjsipud CHUCTEMaXOM OMYXTalllaBaHJla MYaWsSHKYHUU Ha3JUKIIABUU
0oHX0 ucTH(OIa Kapa MEIIaBaHI.

Macounu MapOyT 6a TaXKUKH CUCTEMaxou Oap3uéamyansHinyaa (Maxcyc)-1u MyoJUIaxou
muddepeHcuanii, MaxcycaH aap XoJjaTrxoe, K KOd(PQPHUTCHEHTXOW CHHTYJSIpA Ba XaTXOU
CUHTYIIIpUU JOXWJIA BY4YyA AOpaHI, TO XOJ JOPOM aXaMHATH WIMUHU Xyl MeOomania. bo
HA3apJIOIITH MaBYYAUATH IIyMOpaW 3UEAM KOPXOU WMIMHA, KM 0a 4aHOAXOW T'YHOTYHH YYHUH
cuUcTeMaxo Oaxmmiaa uryJaaHia, Machanad TaBcudu padTopu Xallam OHXO Jap arpodu XaTiiou
JOXHWJIMH CUHTYIISIpA TO Oa mMpy3 6a TaBpu Ko(it TaXKUK HAITyAaacT.

A3 uH yuxar, Machajau pPyIIId Ha3zapusu Myoiaxou auddepeHcuanii Ba cucTeMaxou
Oap3uéIMyaisiHITy1al MyOArMJIaxon AuddepeHcuainy TapTuOu sSKyM Ba JYIOM 00 1y XaTu
CUHTYIIIpUU JOXHWIN axaMuATH KalloH nopad. bo mH MmyHocuOar, HaTuyaxou Hazappac aap
TaXKUKH CUCTeMaxou Oap3uénmyaisHimynan wmyomwiaxon aupdepencuanin 6o ay xaru
CUHTYIISIPUU JOXWJIH a3 YoHnOu Mmyaiud 0a nact oBapza nrygaana. H HaTHyaxo qap Makojiaxou
wivan myautad [1-M] - [26-M] Hamp rapauaaani, Kd gap OHXO XaM PaBHUINXOW TaxXJIAIHA
TaBcU(U XaJlId CHCTEMaxo Ba XaM HaMyHaxo 00 mapTxou uoTumonu Hamyau Kot nemHuxon
Iy/1aasy.

PoOuTan TaxkKukor 00 OapHOMaxo (J10MXaxX0) Ba MaB3ybXOH HJMi. TaxKukoTu
JUCCEPTATCHOHUN Ma3Kyp Jap Yaxopuy0ar HYPOUIIM JIOWXAW OSHIAIOPH HIIMA-TaXKUKOTHH
kadenpan TaxJUIM MaTeMaTuKid Ba Myonwinaxow nuddepeHcuanuu JIOHUIITOXU AaBIaTUU
boxTtap 6a nomu Hocupu Xycpas 0apou conxoun 2021-2025 nap maB3yu «TaxKuku cucteMaxou
Oap3uénamyaiisairynan Myoauinaxon auddepencuanii 60 Kk03pGUTCHEHTXON CHUHTYISAPI» HUYPO
Kap/ia IIy/1aact.

TaBcupu ymyMnu TaxKUKoT

Maxkcaam TaxXKUKOT. Makcaau acocum KOp TaxXKUKH SK CHH(DH CcHCTeMaxou
Oap3uénamyaiisHiryaan Myonuinaxou auddepeHcuanuum TapTuOM SKyM Ba AyloM 00 1y XaTu
JOXWJIMW CUHTYJISIpA MeOoIa.

Macbajiaxou TAaXKMKOT J1ap KOPU JHCCEepPTaTCHOHI HOopaTaHy az:

- TaXKUKH K cucTeMau 0ap3uéamyaisHIIyjau Myoauiaxou AuddepeHcuanuu TapTuou
AKyM 00 Iy XaTu JOXWUJIMU CHHTYJISIPH;

- OMy3HUIIN CUCTEMaxou Oap3uéaMyalssHIIyan Myoarmiaxon nuddepeHcnaniumu TapTuon
JYIOMU JIOpPOH Iy Ba ce Myojauia 60 Ay XaTH JOXWINU CUHTYIISIPA;

- épraHu TacCBUPXOM MHTErpauu OUcEpIIaKiIan xajl 6apou cucTeMaxou TaXKUKIIaBaH/a;

- OMY3HUIIM XOCUATXOU XAJIX0H &draiya;

- TaXKUKW Macbanau HaBbu Komm Gapou TacBUpXoM HHTerpaiuu €Qramrynam Xauiu
CHCTEMaxoHM OMyXTalllaBaH/a.
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Kaiin xapna memaBaj, KM CHCTEMaxoH 3UKpIIyAa OOpU aBBaJl MaBPUIM OMY3HII Kapop
METUpaH.

O0bekTH TaxXKHKOT. OOBEKTH TaxXKUKOT CHCTEMaxow Oap3uéamyailsiHIIyIan
Myoaminaxou aud@depeHcuanuy TapTUOM sKyM Ba JAyioM 00 1y XaTH JOXWJIUM CHHTYJISIpR
MeOOILIaH .

IIpeamern TaxKUKOT. [IpeMeT TaXKUKOT papTopu XaJljau CUCTEMaxoH TaXKUKIIaBaH/1a
nap arpou XaTxou TOXWINU CHHTYISAPUPO Jap 6ap Merupa.

Metoaxon TaxkukoT. Jlap auccepraTcus METOIXOM MYOCHpPH KOpKapallyda Oapou
cuctemMaxou  Oap3uéamyailsHirygam — Mmyonunaxou — auddepeHcmanuu  CHHTYISIpA  Ba
CBEPXCHUHIYJISIpAA 00 XOCWJIaXOM XYCYCH, METOIXOM YMYMHMHM Ha3apusii MYOJWJIaXxou
muddepeHcuanii, MeToau (GaKTOpU3aTCUs, METOIU XaUTM MYOJWIaW HWHTETpalid, WHUYYHHUH
meroaxou aap kopxou H. Payabos kopkapairyna Baceb ucTH(}O1a MeLIaBaHI.

HaBrounu wiMuu TaXKUKOT. Jap KOpH AMcCepTaTCHOHI HATHYaXOH JIOPOU HABrOHHUU
WIMI MHBUKOC €PTaana, Ku MyaJuiid oHXopo 0a TaBpH MyCTaKWJIOHA XOCHJI KapaaacT. MasmyHu
ACOCHH MH HAaTUYax0 YyHHH acT:

- OGapou sk cucteMau Oap3uéamyailsHiIygan myoaunaxou auddepeHcHanuu TapTuou
AKyM 00 1y XaTh [OXWIMH CHHTYJSpA Jap COXah POCTKYHYABH TAaCBUPHU HHTETPAIUH
OucéplIakian Xalaxou OH XOCWI Kap/ia myaaacT. XOCUATXOU XaJIX0 J1ap aTpo(u MH XaTX0 TaXKUK
rapanja, XaMuyHUH Machaliaxo 00 MapTXou aBBaja Xall Kap/Ja IIyJdaan/;

- TACBUPXOH OLIKOPOU OUCEPIIAKIAN XAIXOU CUCTEMaxou Oap3uéaMyaisHinyaa, Ku a3 1y
myonwian quddepeHcuanii nOopaTaH Ba sSKe a3 OHXO MYOJMJIad TUIIEPOOTUKHH TapTUOH TyBYM
MeOoIaa, XOCHI Kap/a mrygaan). Xajaxo TaBacCyTH K JOMMUU MXTUEpA udoxaa mrypaana. y
XoJjar auna 6apomaza HIyaacT: BakTe KM MYOJMIIau SIKyM acocii MHTHXO00 Kapla MelaBaja Ba
BaKTe KM MYOJMWJIau JyBYM acocil xucobuja mrynaact. XOCHATXOM Xalxou OajacToMana aap
aTpodu XaTxXou AOXMJIMM CHHTYISPHA TaXKHK TrapauaaaHa. XaMuyHUH, Machalaxo 00 mapTxou
UOTUION XAl Kap/ja IIy1aaH;

- cucTeMau Oap3uéaMyaiisiHITyIan JOpou ce Myoaninan qudQepeHcuatii, K1 siKe a3 OHX0
MYOJWJIau TUIIEPOOIUKUM TapTUOM AytoM MeOolnaj, TaXKUK KapJa IIyJa, TACBUPXOHU OLIKOPOU
Oucépmakian XaJIxou OH COXTa INyJaaH]l. XaJIXOW XOCWJIKapAamlyJa TaBacCyTH SIK JOUMHUH
uxtuépii nona Epraana. Xonarxou ryHoryH 6appacit nryaaasi, K1 Aap OHXO SKe a3 MyOIUIaXoH
SAKYM, AYIOM € CEIOM XaM4yH MYOJMJIal acocit KaOys merapiaa. XOCHATXOU XaJIXo Jap arpodu
XaTXOU CHUHTYIISIPHA TaxXJMJ rapiujia, MHUYyHUH Machajlaxo 00 mapTxou noTtuaoin OaéH Ba xai
Kapja UIyJaaHz.

AXaMMSITH Ha3apUBi Ba WIMMA-aMaJMM TAXKMKOT. MaBoau nucceprarcus 6a aHiao3au
KaJOH XapaKTepu Ha3apusBH JOpaH[A. YCYIXOHM TaxusrapJauaa Ba HaTHYaxou Oamacromana
METaBOHAHJ Jap XaUId MachalaxoW TYHOTYHH Hazapusu Myoauinaxou auddepencuanii 60
XOCHUJIaX0H Xycycit 60 K03(h(PUCUEHTXOU CUHTYISIPA, TEOMETPUSIN MPOEKTUBUU AU depeHcuai,
Machalaxou F'YHOTYHH aMalMM 3JEKTPOJMHAMUKA, MEXaHUKa, (PU3MKau MaTeMaTUKHA Ba JAUTrap
caMTx0 uctudo/1a maBaH/I.

Hatuyaxou nap Kopu Ma3Kyp MEHNIHUXO/IIYIapO METABOH JIap TabJIMMHU KYPCXOH Maxcyc
Oapou TOHUIIYYEH, MATUCTPAHTOH Ba JokTopanToHU (PhD) - 1 Myaccucaxou TaxCUIOTH O, KU
Jlap CaMTXOM MaTeMaTHKa, MaTeMaTHKau aMaiil Ba (pU3MKa TaXCUI MEKYHAaH[, UCTU(OIa HaMY/I.

HykTaxoun 0a XumMosl NeIIHUXOAIIABAH/IA:

- ucbotu Teopemaxo ouj Oa &pTaHM TACBUPH MHTErpaluu Oucépriakiaud xaia Oapou
cuctemMan Oap3u€nMyaifsiHIIyian MyoAusiaxou AuddepeHcuanuu TapTuOu skym 060 1y Xatu
JOXUJIUU CUHTYIISIPA;

- Teopemaxo oun Oa EpTaHM TACBUPXOWM HHTETpaIUU OWCEpIIaKiIaul Xaiaxo Oapou
cucreMaxon Oap3uénMyaisHirynan Myoaunaxou auddepencuanuu taptubu nyrom 00 ay
XYCYCHUSITH JOXWJIH: XaTH CUHTYJISIpA Ba XaTTU Oap3UENCUHTYISIPA;

- OMY3UIIM XOCHUSATXOM TACBUPXOU MHTETPAIMU XAJIXOHM XOCWJIKapaaulyaa nap aTpodu
XaTXOM JTOXWJIMH CUHTYIISIpiA Ba Oap3uEICUHTYIIAPI;
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- Jajeny TeopeMaxo owJ 0a XajlllaBaHJaruu Machanaxo 00 IMAapTXOW HOTHUIOWU HABBU
Komu 6apou cuctemaxou 6ap3uénMmyaissHIIy1an Myoauinaxon nuddepeHcnainm TapTHON SKyM
Ba JIYIOM, KM JIOPOU 1y XaTH JOXUJIMH CUHTYJISIpA MeOOIaH 1.

Japayau 3bTHMOJHOKHH HATHYAX0U AuccepTaTcus. [lypycTuu HaTU4axou Jap KOpH
JMICCEPTATCHOHM MENTHUXOIIY1a TABACCYTH aCOCHOKKYHMH Ha3apusBil Ba UCOOTXOM KATbhil, KU
0a ycynxou HazapusiMl CHCTeMaxou Oap3uénMyaisHIIynanm Myoawmsiaxou auddepeHcuamin 60
K03 PUTCUEHTXOU CHHTYIISIpi acoc &pTaan], TAbMHUH Kap/a IIyJaaH]I.

MyToO0uKaTH JUccepTATCHsl 02 IMIMHOCHOMAU MXTUCOCH MJIMId. [ucceprarcusiv MasKyp
myBouku uxtucocu 6D060100 — Marematuka: 6D060102 — «Myonunaxou auddepeHcuanii,
CUCTeMaxOH JWHAMUKH Ba MJIOPAKyHUHU ONTHUMAJ» WYpO IIyJaacT Ba myppa 6a dbopmynau oH
(Mmyonunaxou auddepeHcuanny o), THIyHUH 6a ce CaMTH aCOCHU COXau TaIKUKOT MyTOOMKAT
MEKyHas:

1) mazapusau ymymum MyoJmiaxou auddepeHcuanii Ba CHUCTEMaxoH MYOJIWIAX0U
nuddepencuanii;

2) Machanaxou capxaain-uOTUAON Ba CHEKTpali Gapou Myoauinaxou auddepeHcuani Ba
CUCTeMaxoH Myouiaxou nuddepencuanii;

3) Hazapusu myouiaxou nuddepenHcuanii-onepaTopi.

Camrxou 3ukpinyna 6a 6axmm «Myoaunaxou auddepeHcuaniiy TaallykK I0paH, KU Aap
6anu 111, maparpadu 3-roMu MIMHOCHOMAaN UXTHCOCH WJIMIA NEIIOWHM ITy/1aacT.

CaxMm maxcum 10BTAda0uM gapayam uiaMil. Ma3mMyHH JuccepTaTcHsi Ba HYKTaxou
acocwe, KM 0a XUMOS TEIIHUXOJ| IIyIaaH[a, CaXMH MIaXCHUH MYyaLTH(PO Aap KOPXOH HIMHUHU
HaIIpIIyJa UHBUKOC MeKyHaH[. Jlap xopxou mymrapak 6o lllamcynuno @.M., [1-M], [3-M],
[4-M], [5-M], [7-M] 6a xammyauind MyXOKHMau HaTHYaxoM OagacTomaja TaaJUTyK JOpaj.
XaMau HaTU4axoH Jap ArccepTaTcus MEIIHUXOIIYAa MaxcaH a3 Tapadu Xyau Myamind Xocui
Kap/a Iy aan/.

TacBu0 Ba amajauco3uM HATH4YAXOHW ucceprarcusi. HaTtuuyaxou acocuu Kopu
JMICCEPTATCHOHA MyXOKMMa ITyJaaH] 1ap:

e ceMUHApXoW Kadenpau TaxJIWIM MaTeMaTHKiA Ba Myonuiaxou nuddepeHcranuu
Honumroxu naenatuu boxrtap 6a nomu Hocupu Xycpas 3epu poxoapuu 1.u.¢.-M., mpodeccop
Cadapos /1. C. (boxrap, 2021-2025 c.);

* koH(pepeHcusn OaitHaIMuIanuu «Macbailaxon Myoauaaxou auddepeHcuanii, TaxIui
Ba anrebpay (1. Akrobe, 24-28 maiin 2022 ¢.);

* xoH(pepeHcusn OaifHanMuinanun «Hazapusn MyoquIIaxou ONTHUMAI, CHCTEMaXOH
TUHAMUK Ba Myoauiiaxou omnepatopit» (burikek, 23-25 utonu 2022r.);

* KoH(epeHcHsM OallHAIMUIAIMK WIMHHA MEXIYHApOJHON HaydHOH KOH(epeHIUu
«Makrabu MmatemaTukuu Tupamoxuu Y da — 2022y (ur. Ya, 28 centsop -1 oxrsaopu 2022c¢.);

* KoH(pepeHcusn GaifHaIMHUIATNN WIMA-aMalin «Macbhanaxou MyoCHpH MaTeMaTHKa Ba
tatouku on», JIMT ([ymran6e, 20-21 oxtsiopu 2022 c.);

* KoH(pepeHCcusan OalHaIMUIAINA WIMA-aMaliui «AHaIN3W KOMIUIEKCH Ba TaTOUKH OH»
J1b 6a Homu Hocupu Xycpas (boxrap, 19 Hosopu 2022 c.);

* KoH(epeHcusn OaitHanmMITanun «Machaaaxon MyoCHpU MaTeMaTHkay Oaxmmnaa 6a 50-
COJIaTMU MHCTHTYTH MaTeMaTrka 6a Homu A. Yypaes AMUT (dyman6e, 26-27 maiin 2023 c.);

* XVI — ymun makrtab-xkoHdpepencusu Kazon «Hazapusu ¢ynkcus, TarOMKM OH Ba
caBosxou 06a oH BoOactay (Ka3on, 22 — 27 aBryctu 2023 c.);

* KoHpepeHcusan OaltHanIMunIaIuu unmin-amanuu «Mcrudogan CHHXPOHH Ba aCHHXPOHUU
0aifHICOXaXO0W TEXHOJOTHSIXOM WHHOBATCHOHUU TabIUMA Jap 3aMUHAW Pyuyiu (HabolusiTH
9YO0IMU XOHAHIArOH Ba JOHHUIIYYEH» (11, JlexHaB, qymx. Y30ekuctoH, 29-30 centsopu 2023 c.);

* KoH(epeHcusau OaitHanMuIanuu uimMin «Macbhaiaxou MyoCUpHU MaTeMaTHKa Ba TATOMKU
oy, IMT ([Iymran6e, 5 - okrsopu 2023 ¢.);

» koH(pepeHcHsin OaitHamMuIanuu uiMii «MakTabu MaTeMaTUKUU THpaMoxuu Yda —
2023» (Ya, 4 - 8 oxts6pu 2023c.);

35



* koH(pepeHcHsn OaitHanmMuitanuu winMin  «Machallaxou MYOCHPH MYOJUJIaXOU
nuddepercuani Ba Tatouku on» (Tomkent, 23 — 25 Hos6pu 2023 ¢.);

* KoH(epeHCHsIH OalHAIMWIATNK WIMA-amManuu «Macbalaxou MyOpamH TabIUMH
baHxou TEXHUKHA, TaKuK Ba puési», J1JIb 6a Homu H. Xycpas (1. Boxrap, 17 - 18 maiiu 2024 c.);

* KoH(epeHcusu GallHAIMMIANNN WiIMii-amManuu «Macbhanaxou MyOCHPU MOJEIUPOHUH
MaTeMaTHKHA Ba TaTOuku on», IMT (dyrran6e, 18 - maitn 2024 c.);

* koH(epeHcusn OaitHanmunanuu «Macbhanaxou MyOCHPH MaTeéMaTHKa Ba TaTOMKHA OHY
WHCTUTYTH MaTtemMatrka 6a Homu A. Yypaes AMUT ([ymian6e, 30-31 maiiu 2024 c.);

* KOH(pepeHcHuan YyMxypusiBuu «MyHOCHOATH HHTErpaTCHOHi 0a pyman (GaboiusTH
9YOJIUU JTIOHUIIYyeH 00 MaiBacT KapaaHu (aHXOU CHHXPOHH Ba acMHXpoHM» (TomkeHt, 25-26
okts0pu 2024 c.);

* xoH(pepeHcusn OaitHamMunanuu wimMin — amanin XIV Xonumu JlomonocoB «Hakmum
¢bunmmanu J[JIM 6a nHomu M. JlomoHOocoBa map maxpu [ymanbe map pyniaw wiM Ba Maopudy».
(Hdyman6e, 22-23 Hos6pu 2024 c.);

* Makrab-koHbpepeHcusin YMmymupycusiruu xonumu Jlobauesit (Kason, 27 Hos0p - 2
nexabpu 2024 c.);

NuTumopor a3 pyum MmaB3yu aumcceprarcusi. Harmyaxom acocit omn 0a MaB3ym
quccepraTcus gap 26 KOpXOou 4onmuu Myaiumdd Hamp miygaaHja, Kd pyWxaTH OHXO Jap OXHUpHU
aBTOpedepar oBapaa nrymaact. A3 UH nrymopa, 9 Makosna nap Hampusxoe 6a Tadb pacugaany, K
6a pyiixatu KOA-u nazgu Ilpesunentu Yymxypun Toumkucton momun Mebomana. Kucmu
OOKMMOHJIaM KOPXOHW HAMIPIIy/a Jap MaBOIM KOH(pEpeHCHsIXou OalfHAIMWIANA Ba YyMXYpHUsBA
YOi J07a [IyJaaH/l.

CoxTop Ba xaymMu aucceprarcusi. Pucona a3 Mykaaguma, yaxop 000, MyXOKHMau
HATUYaxOoU XOCUJIKapaallyaa, Xyjioca Ba pyiixatu anabuétu ucrudopaamyaa, ku gopou 156 anazn
Mebomia, noopar acT. XaqyMu yMyMuH aucceprarcus 192 caxuda maTHH gommryia MeOoIa, Ku
60 ucrudomau taxpuprapu matauu Microsoft Word Taptu6 nona mynaact. bapou oconnn napk
Jlap KOp pakaMry30puu maiaapnaiin 6a TeopemMaxo, HaTH4axo Ba GopMysiaxo ucTugo/a nry1aact,
K1 00 pakaMry3opHH CeroHa amalil rapaujaact: pakamu aBBajl 0a mymopan 000 MyBoguUKaT
MEKYyHaJl, pakaMH TyIOM - IIIyMOpau maparpad, pakaMmu CEIoM - paKaMH TApTHOUH TeopeMa, Iapx,
HaTh4a € popMynau Aap I0Upau OH maparpappo HHBUKOC MEKYHA/I.

MA3BMYHU MYXTACAPU PUCOJIA

Jap Mykaaauman KOpH JHUCCEPTATCUOHIA MYXMMMUSTH MachajaXxOW MaBpHUIA OMY3UII
ACOCHOK TapJIOHUJa IIyJa, TabpUXU KYTOXM TaXKUKOTH KaOJil Ba IMIapXu MaHOAbXOW HUIMUU
MapOyT 6a OH MemHuXoJ rapauaaact. Makcan Ba Bazu]axow TaAKUKOT MyalsH Kapnaa Inyna,
00BEKT Ba MPEIMETH TaXKHK MYIIIaxxac Kapja IyAaaH1, MHIYHHH METOJIX0W UCTH(OIalIaBaH 1a
taBcu( praana. Mnosa 6ap uH, MyXTaBOM KUCMXOH aCOCHH JUCCEPTATCHS Jap HIAKIM MyXTacap
Mpoa rapau/1aacr.

[Tac a3 mykaanuMa, TaxJIWIH aTa0uéTH WIMHE, KU 0a caMTH MaBpPUAM OMY3UII OaxIuaa
IIy1aacT, MENIHUXO0 ] METapaal.

Jlap mapxu MyxTacapu MYXTaBOM KOpPH JHCCEPTAaTCHOHM pakamryszopuu 000x0,
TeopemMaxo, (popmynaxo Ba aurap HaTU4Yaxoud WIMIA Xu(3 Merapaaa, Ku 0a pakamry3opuu
uctudoaanryaa 1ap MaTHA aCOCUU TaAKUKOT MyBO(GHUK MeOOIIaI.

Bo D pocTKkyHYau 3e€pUHPO MIIOPA MEKYHEM:
D={(xy):—a<x<al0<y<al
Babaan, uiopa MeKyHeM

I={y=0-a<x<a}, ,={x=00<y<a},
={y=x0<x<a}, I{={y=-x—-a<x<0hL
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Jap osuna taxtu C1(D \ (I UIY)) cundu dpynkcusxoepo Medaxmem, ki aap coxau D,
0a ucTucHOM MauMyaxou [ 01 Ba 1"02, xocmiaxon 0edocunan TapTHOU IKyM TOPAH/I.

Taxtu C?(D \ (ILUI?)) cunpu ¢ynkcusxoepo MepaxmeMm, ku nap D Xocumaxou
Gedocknan TapTHOU TyIOMpo 10po Mebomana Ba uruynus, u(x,y) € (D \ (I3 UI).

Taxtu cundu C%(D \ (I;tUI?)) Maumyam QyHKCHAXO (axMuia MelaBaj, Kd J1ap
MuHTakau D xocuinaxou Gedocuian TapTHOM IyHOM JOpaHi, 0a mapTe KM XOCHJIAHW OMEXTau
Uyy (x,y) map maamyau D \ (I3 UI?) Gedocuma Goma.

Jlap coxau D cucteman Myoauiaxou audpepeHCHatny 3¢prH TaXKUK Kap/ia MeIaBaHI;

I(a—u-|— a(%)’) u= f1(x;3’)

4 dx (xz _ yZ)m (xZ _ yZ)m' (1 1)
du_ by . f() '

Lay (2 —ydn " (2 -y

map un 4o a(x,y),b(x,y),fi(x,y),j =1,2- bynkcusxon nojmauryna map coxan D,m =
const,n = const, u(x,y) — GyHKCHSIH 4yCTy4YyIIaBaH/Ia;

faZu + al(xly) a_u_l_ b1(x:3’) a_u_l_ Cl(xly) u= fl(x’}’)

{ axay (xz — yZ)m ox (xz — yZ)n ay (xz — yZ)m+n (xz — yZ)m+n’ (2.1)
a_u+ az(x:Y) u= fz(x'Y)

\ ox  (x2—y2)p~  (x2—y»)P’

faZu + al(xly) a_u_l_ b1(x:3’) a_u_l_ Cl(xly) u= fl(x’}’)

{ axay (xz — yZ)m ox (xz — yZ)n ay (xz — yZ)m+n (xz — yZ)m+n’ (2.2)
a_u+ bz(xd’) u= fz(x'Y)

\ dy (x2—y2)p  (x2 -y’

(aZu + al(xly) a_u b1(x:3’) a_u Cl(xly) u= fl(x’}’)

axay (xz — yZ)m ox (xz — yZ)n ay (xz — yZ)m+n (xz — yZ)m+n’

< a_u az(x»J’) u= fz(x'Y) (3 1)
ox  (x2—yHP - (x2-yHP’ '
(')_u b, (x,y) U= f3(x,y)

\ oy G2 —yDF " @ -y

nap ud 4o a;(x,y),b;(x,y),ci(x, y),fj(x, y),i=12,j =1,3- dyHKcusaxou aomamyaa aap
coxau D, m = const,n = const,u(x,y) — QyHKCHIN QyCTy4yIIaBaH1a MeOoIIa.

Bapou cucreman (1.1) BoGacta a3 kumarxom mn(m=n=1,m=1,n=2; m=>
2,n=1; m > 2,n = 2) Ba aurap xoiatxou uMKoHmasup a3 ajomarxou a(0,0), b(0,0) maprxou
6a ko3 ducuenTxo a3 tTapadxou poct xanrome €dra nrygaan, Ku KodpGUCUeHTX0 O0aliHU XY
00 TaBpM OIIKOp aJoOKaMaHIaHJ, TaCBUPXOM Oucépmakian xan 060 €puu Oy (GyHKCHUSIXOU
UXTUEPHH SIK TaFMMpEOaHIau MYCTaKUIIONITA Jap MIAKIU OmKop &dTa Iry1aaH/.

Bapou cucreman (2.1) Bobacta a3 kumarxom m,n,p(m=n=p=1, m=n=1,p =
2;m=22,n=22;p=1,m=>=2,n=2,p=2), qurap X0JaTXOM HMKOHIIA3Up a3 aJIOMaTXOH
a,(0,0), b,(0,0), a,(0,0), b,(0,0) maprxom xamyosmasin 6apor K0d(H(HUCHEHTXO Ba TapahXou
poctu cucteman (2) édra nryaa, XaHrOMH HYPOUIITH OHXO XAJUTH YMYMHH WH CUCTEMA Jap IIaKIIn
omkop édra mrygaanm.

Harnyaxou MmoHan, nHIyHUH Oapou cuctemaxou (2.2), (3.1) xocu kap/a nryaaact.

XaHroMu TaxXKUKOT JWKKaTH acocii 0a Xonarxoe 4Yydo KapAa MeIllaBaHid, KH
KOA(p(UTCHEHTXON Myoaujiau sikyMu cuctemaxou (2.1), (2.2) Ba (3.1) 60 sxaurap 6a TaBpu
MyaiisiH aJJOKaMaH/1aH]]

0

c1(x,y) = (x? —y?)2— <_a1(x' y)

Ox \ x2 — y2> +a,(x,¥)b1(x,y),

Ba MHYYHUH
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(%, y) = —c1(x,y) + (x* —y?)? —

d (a1(x,y)
0x (

2 __y2> +a;(x, y)b, (x,y) # 0.

Kaiin menamoem, ki Xauromu ¢, (x, y) # 0 Machanan épTaHu XU YMyMHH CHCTEMaXOH
(2.1) Ba (2.2), BoOacra 6a kumarxoum m,n,p, k, TaHxo map xomarxoe Oappacét MelnaBaa, Ku
MYyOJIiJIau aytroMu cuctemaxou (2.1) Ba (2.2) xamuyH myoauinan 0a3aBit KaOyJ Kapia MeliaBa.

Xanromu c,(x,y) # 0 cucreman myoamnaxou (3.1) map oH xonar 6appaci MemaBas, Ku
MYOAMJIaXOU JYIOM Ba cetoMu cucteman (3.1) xaMuyH Myoauiaxou acocit KaOys Kap/ia IIaBaH/I.

Jap 0600u skym Oappacun anabuére, ku Oa TaxKuKu Oab3e Myommiaxo 00
KOA(h(UIIMEHTXOU peryispid Ba CHUHTYJSpHA, cUCTeMaxou Oap3uénmyaiisHiryna 00 HyKTau
CHUHTYJISIpA, UHYYHUH 00 XaTXOU CUHTYIISIPH Ba Oap3uéACUHTYISApi MapOyTaH, OBap/a IIy/1aacT.

boou nyrwomu aucceprarcus 6a quaa OGapomanaHd cucTeman Oap3uénMyaisiHIIynau
myonunaxou nuddepencuanuu (1.1) map coxam D Gaxmmna mrypaact. ap uH 600 TaBauqqyyxu
acocii 0Oa ¢Edranu TacBUpXOM OMCEpIIaKIau XaulM SK CHCTeMau Oap3uéamyaisHuIyaan
Myoaminaxou nudepeHcHanuu TapTuON SKyM 00 Ay XaTu JOXHWJIUHM CHHTYJISIpA paBoHa Kapjia
MmemraBaa. Crucreman TaxKUKIIaBaH[a Aap Ay XoJaT 6appacii kapaa MelaBa;

1. BakTe, KM MyOJWJIaH IKyM XaM4yH MYOJHUJIau acocit Oappacit Kapia MellaBas;

2. XaHroMe, Ku MyOJuJIau IyIOM XaM4yH acocii KaOyJ Kapa MeliaBai.

Jlap HaTM4aW TaxXJWIM Ty3apOHHIAIIylad CHCTEMal MYOJWJIaXOW MaBpUIM Hazap, 00
JapHa3apJO0LITH allOKaMaHANK MyaiisiH 0aitHu KO3 UIIUEHTX0, TACBUPXOU OMCEPIIAKIAN XAIX0
00 épun K QYHKCUSN UXTHEPUH AOPOM SK TarupeOaHIal HOBOOAcTa J1ap IMIAKIU OIIKOP XOCHI
KapJa mrygaan. XOoCHsITXO0U XaJIXOoU XOCWIKapamyaa oMmyxra mynaans. Mnosa 6ap un, 6apou
TAaCBUPXOU MHTETPATUN XOCWIIKapAAUIyAad MyOJnIad TaXKUKIIaBaHJIa Machajiaxo 00 IapTxou
asBaman K — K2 rysomra Ba xan xapa myaaas.

Hap §2.1 606m 2 cucreman myominaxou (1.1) xaaromu m = n = 1 omyxra memanan. Jlap
uH xonat 6apou cucteman (1.1) TacIUKOTH MYyBOQHUK XOCHJI Kapja IIyJa, XOCHIATXOHU XaIXOH
XOCUJIIIy/Ia oMyxTa mynaana. Jap Teopeman 2.1.1 Hatngaxou acocit 6apou xoJaTe, Kiu Myouian
axymu cucteman (1.1) XxamuyH acocii KaOyin kapja memiaBaj, 6aén mynaasy. Jlap reopeman 2.1.2
Oorraj, xonare 6appacit Merapsiaj, Ku Myoausan JyOM acoci IIyMOpH/Ia IIy/1aacT.

Jlap naparpadu axyromu 6001 1yroMu aucceprarcus cucremau (1.1) 6apou xonatu m =
1,n > 2 MaBpuau TaxXKUK Kapop oja myaaact. bapon uH cuctemMa TacBHPXOH OMCEpIIaKian Xal
60 épun K QyHKCUSIH UXTHEPUH TOPOU K Tariiup&Oanaan HoBoOacTa Aap IAKIM OLIKOP XOCHI
KapJa IIyaacT. XOCHUATXOM XaIXOW XOCHIIKapnallyia oMyxTa mynaana. Harmgaxouw acocuu
naparpagu Maskyp aap teopemau 2.2.1 Gapou xomnare, Ku Myonuwnaud sikymu cuctemau (1.1)
XaM4YyH MYOJMJIaH acocii KaOyJn Kapja IIyJaacT Ba Jap Teopemau 2.2.2 - Gapou xoJsare, KU
MYOJMJIau AYIOM acocit acT, 6a€H kapja mryjJaan.

IMaparpadu ceromu 600u ayrom 6a nuaa Gapomamanu cucteman (1.1) xanromm m >
2,n =1 Oaxmmaa mymaact. HaTuyaxoum TaxXKUKOTH XOCWUJIKApJallyJa a3 TacAUKOTH 3EpUH
nbopar MeOoIIaH:

Teopemau 2.3.1. @ap3 mexynem, ku dap cucmemau myoounaxou ougghepencuanuu (1.1)
mz=2,n=1 yam bapou xosgpgucuenmxo 6a xam mapapxou pocm wapmxou 3epuH uypo
Wasamo:

1) a(x,y) € C}%(E)’ b(x»)’) € CQ:CL(E)’ f1(x,}’) € C;(E)'fz(x'}’) € C%(E),

2) a(y,y) >0, b(0,0) < O0;

3) alx,y) —a(y,y) =o((x —y)*), 1, > m— 1 dap ampogu I°,

a(x,y) —a(,y) = o((x + y)*), 1, >m—1dap ampogu I,
|b(0,y) — b(0,0)| < Hyy*s, H; = const, A3 > 1;

4 a) g( axy) )= g(b(x,y)) oap D,

dy \(x2—y2)m dx \x2—y?2
9 (f2(x,y)
2 _ A2 ym+1 =
b) (X y ) ax<x2_y2 +a(x'}’)f2(x;3’)
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= (2% — 2)m+1 0 (%) + b(x,y)fi(x,y) oap D;

(x2
5 filx,y) = o((x =¥)¥1), py >m —10ap ampoqbu Iy,
file,y) = o((x + y)#2), pp > m — 1 dap ampodpu I,
fikx,y) =0(y*), pus > 1,
Iac xannu ounxoxu (1.1), ku 6a cungpu C*(D \ (ILUI2)) maannyx oopao, oap waxnu
3epun ugooa xapoa mewasao

u(x,y) = x: (1), A1(x, ), (D
Y1 (y) = Nl(Cslfz(OIY)): 2)
oap ur 4o X1 (Y1), f1(x,¥)), N1 (cs, £2(0,¥)) onepamopxou unmeepanuu mavym, cs - doumuu

uxmuepi.
bab3e xocuaTxou XaJiM XOCUIKapAalIy1apo Kai g MeHaMOeM.
1°. Arap dap3 xkyHeM, ki X — 0, OHTOX COXHO MeIIaBeM:
limu(x, y) =1 (y).
2", Xanromu x — 0 Ba y = 0 6ax0 Meauxem:

lim {hmu(x y)} 0(exp[—b(0,0)W;(V)]).
y—-0

3°. lim {exp[b(0,0)Wl () [limu(x, y)} = Cs.
y—-0 x—=0
4’ Arapy — 0Bax # 0, mac
— ®
ulxy) =0 (exp[a(y. Y mZ1 (%, y)])-

dap3 MmexyHeM, Myoauiian ayromu cucremau (1.1) acocit act. TacmukoTu 3epuH 40i A0pa

Teopemau 2.3.2. bueyzop dap (1.1) m = 2,n = 1. Unosa b6ap umn, hapz mexynem, Ku
bapou koaghuyuenmxo 6a Kucmxou pocm maiadomxou 3epur uypo uyoaano:

1) b(x,y) € Cz(D), a(x,y) € C;(D), fi(x,y) € C;(D), f2(x,y) € Cz(D);

2) b(x 2P dap ampogu I,

b(x x)

> 0 dap ampogpul’,
a(O 0) > 0;

3) b(x,¥) —b(x,x) = o((x —y)M), 0 <A, <1 0ap ampogu I,
b(x,y) — b(x,x) = o((x + y)’lz), 0 < A, < 1 0ap ampoghu I,
la(x,0) — a(0,0)| < Hyx?, H, = const, A3 >2m — 1;

4) a) a(b(xy)) i((xczl(_x;;;m) oap D,

x2—y2

b) (x? — y2ym+ (LB 4 b(x, ) fi(x,y) =
= (2 =y 2 (B2 4 a(x, ), (x,y) dap D;

x0) dap ampogu I,

5 f2(x,y) = o((x —y)*), uy >

206, y) =o((x + y)H2), u, > _b(zxx)
f1(x,0) = o(x*), p1 >2m— 1

oap ampoul,

Oneox, 60 wuypouwu manabomxou o0ap 6010 3UKPULYOa Xauiu OWIXOXU CcUucmemau
myoounaxou (1.1)-po, xu 6a cungpu C*(D \ (ILUIY)) maannyx dopad, 60 gopmynau zepun
égpman mymKuH acm

uCx,y) = x2(91 (0, fo(x, ), 3)

p1(x) = Nz(Ce'f1(x' 0)), (4)

oap un 4o x,(@1(x), f2(x, ¥)), Ny (ce, f1 (x, 0))-onepamopxou unmezpanuu maviym, cg — doumuu
uxmuépii.
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bab3e xocuATXOM XaTi XOoCWIKapAayaapo 6aéH MEKyHeM.

1°. Arap ¢ap3 xyHem, ku y — 0, TIaC TACAMKOTH 3€PUHPO COXHO MEIIABEM:
. u(x,0) = @1 (x).

2 . Xanromu y = 0 Ba x — 0 6axo Meauxem

lim {limu(x, y)} = 0(exp[a(0,0)Wypm_1(0)]).

x—-0 (y—0

3. lim fexp[-a(0,0)Wom () llimu(x, 1)} = co.
x— y—

4. Arap y — x, mac
b(x,x)

ulx,y)=0 < %r zx )ﬂap arpodu T7.
5°. Arap y — —x, miac
_b(x,x)
u(x,y) =0 < %| = >ﬂap atpodu Ty.

HMap §4 606m 2 cucremau (1.1) xanromun m > 2,n > 2 nguaa Gapomajga MelaBa.
TacBupxou HHTErpasinu Xaji 00 Epun K GYHKCHUN UXTUEPHA XOCWII Kapia nryaaans. Hatudaxou
acocuu naparpadu Maskyp nap reopemaxou 2.4.1 (6apou xomare, Ku MyoAHIand IKYMH CHCTEMan
(1.1) xamuyH acocii kaOyn mrygaact) Ba 2.4.2 (BakTe KM MyOoJIujIad JyIOM XaM4yH acocii Oappacii
Mmerapaan) 6aéu Epraan.

Jap maparpagm 2.5 Gapou cuctemanm Myomwiaxou Oap3uénmyainsnmynau (1.1) map
acoCH TACBHPXOHM MHTErPaIuM XaJIXOHM XOCHUIKApallya Machanaxo 00 mapTxou appanan K —
K2 rysomra Ba Xan kapza Iyaans, Ku Aap MOSH 0Bapa MENIaBaH]I.

Macbanan K3. Tana6 xapaa MeuraBaj, Ku aap coxam D Xauld CHCTEMad MyOMIaxOH
(1.1) a3 cunpu C1(D \ (T§UTE)) xauromu m = n = 1 60 mapTu aBBajiau 3epuH &dra 1masaj

lim {exp[b(O,O)W1 () limu(x, y)} = py,
y—-0 x—0
p1 = const.

Macwanan K2%. Jlap coxau D xamm cucreman myommnaxou (1.1) a3 cundu C1(D\
(T3 UTE)) xauromu m = n = 1 60 mapTu aBBanau 3epuH (Ta masaj

lim {exp[-a(0.0)W, Collimu(x, )} = s,
x— y-
Jlap MH 40 P, — JOUMHUH MabIyMH JOJAIIyia MeOoIa.
Macwanan K3. Tana6 kapza MemmnaBaj, Ku 1ap coxau D Xalutu cucteman Mmyoauiaxou (1)
a3 cundu C1(D \ (TUTE)) xauromu m = 1,n > 2 60 mapTu aBBanau 3epuH (ra masaj

lim {exp[—b(0,0)Wai_y () Nlimu(x, )} = ps,
y-0 x—0
Jlap WH 40 P3 — JOMMUU MabJIyMH JoAalnryaa Medomam.

Macwanan K5. Jlap coxaum D xamm cucreman myomumaxou (1) a3 cumpu C1(D\
(T UT$)) xauromu m = 1,n = 2 6o mapTu aBBajau 3epuH &]ra Mmasaj

lirré {exp[—a(0,0)Wl(x)]lirréu(x, y)} = P,
x— y—
ps = const.

Macbaaaun K 3 Tanab kapna memraBaj, ki 1ap coxau D xamm cucteMan myoauiiaxou (1)
a3 cundu C1(D \ (TFUTE)) xauromu m > 2,n = 1 60 mapTu aBBanau 3epuH é(ra masaj

lim {exp[b(0,0)W; ) limu(x, )} = ps,
y—=0 x—0
Jlap WH 40 Ps — JOMMUU MabJIyMH JOAanIyaa Medomasm.

Macsanan KS. Jlap coxam D xamm cucremam myomumaxou (1) a3 cumpu C1(D \
(T4 UT$)) xauromu m = 2,n = 1 60 mapTu aBBajiau 3epuH &Qra 1masaj

lim {exp[—a(O,O)WZm_l(x)]limu(x, y)} = D,
x—0 %0
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Jlap UH 40 P — JOMMHU MAbJIyMH J10JanTy1a Meboma,.
Macsbaaau K Z Tanab xapaa memasaj, ku gap coxau D xammu cucteman myouiaxou (1)
a3 cuau C1(D \ (T¢UTE)) xauromu m > 2,n = 2 60 mapTu aBBajiau 3epuH &dra masaj

lim {exp[~b(0,0)Wars ] limux, )} = Py,
y—-0 x—0
P4 = const.

Macwanan K5. Jlap coxam D xamm cucremam myomumaxou (1) a3 cumdu C1(D \
(T¢UT$)) xauromu m > 2,n = 2 60 mapTu aBBajiau 3epuH &Qra masaj

lim fexp[—a(0.0)Wam COllimuCx, )} = po
Jlap UH 40 Pg — JOMMHU MabJIyMH J10Jalrya MeOoma.

Xannu macvanau K. Bapou xammi Machanau K; TacBUpXOHM MHTerpaiuu xamxou (2.1.1),
(2.1.7) Ba xocuaTxou OHpO MCTH(OAA MEKyHeM. A3 MH XOCHATXO Ba INapTH Machajian Kj Gap
MEOSIJT, KU

c1 = p1. (2.5.1)
Kumaru épramynau ¢, - po a3 (2.5.1) nap (2.1.1) Ba (2.1.7) rysomra, xamuu mMackanau K} — po
XOCHJI MEKYHEM.

XaMuHXeJll, TeEOpeMau 3epuH UCOOT 11yl

Teopemau 2.5.1. @ap3 mexynem, ku xamau wapmxou meopemau 2. 1.1 uypo wiyoaano. Ilac
macvanau Ky xannu aconapo coxub wyoa, 60 épuu gpopmynaxou (2.1.1), (2.1.7) ea (2.5.1) myaiisin
Kapoa meuiasao.

Xannu macvanau K2. bapou xanm machanau K7 taceupu unterpamau (2.1.9), (2.1.14) Ba
XOCHATXOU OHpO ucTudoga MebapeM. A3 UH XOCHATXO Ba IAPTH Machanau K7 6ap Meosn, K1

Cy = Py (2.5.2)
Kumartu édramynau ¢, — po a3 (2.5.2) nap (2.1.9) Ba (1.1.14) rysomra, xammm Mackanau K2 — po
XOCHJI MEKYHEM.

XamuHxeln, ucOOT 1y

Teopemau 2.5.2. @ap3z mexynem, ku xamau wapmxou meopemau 2. 1.2 uypo wyoaano. Ilac
macvanau K2 xannu sieonapo coxub wyoa, 60 épuu popmynaxou (2.1.9), (2.1.14) eéa (2.5.2)
MyausH Kapoa meuasao.

Bo jacTpacuu Machanaxou asBanau K3 — K2 TacIukoTXoM 3epHH XOCHI Kap/a IIylaaHl.

Teopemau 2.5.3. Aeap oap cucmemau myoounaxou (1.1) koaghghucuenmxyo 6a mapaghxou
pocm yamau wapmxou meopemau 2.2.1-po kanoam kynonano. Ilac macvanau K3 xannu sconapo
coxub wyoa, 60 épuu gopmynaxou (2.1.1) a (2.2.1) xaneomu c3 = p3 ugpoda kapoa meuasao.

Teopemau 2.5.4. bo uypo wyoanu wapmxou meopemau 2.2.2 6apou cucmemau (1.1)
macwanau Ky xannu seonapo coxub wyoa, 60 épuu gpopmynaxou (2.2.2) eéa (2.1.14) xaneomu c, =
D4 000a Meulasao.

Teopemau 2.5.5. @ap3 mexynem, ku xamau wapmxou meopemau 2.3.1 uypo wiyoaano. Ilac
macvanau K3 xannu aeonapo coxub wyoa, 60 épuu gopmynaxou (2.3.1) éa (2.3.2) xaneomu cs =
Ps 000a meuasao.

Teopemau 2.5.6. bucysop koaggucuenmxo 6a mapaghxou pocmu cucmemau Myoounaxou
(1.1) xamau wapmxyou meopemau 2.3.2-po xanoam xynonano. Ilac macvanau K2 xannu seonapo
coxub wyoa, 6o épuu gopmynaxou (2.1.9) ea (2.3.3) xaneomu cq = pg 000a Meuiasao.

Teopemau 2.5.7. @ap3s mexynem, ku xamau wapmxou meopemau 2.4.1 uypo wiyoaano. Ilac
macwanau K xannu seonapo coxub wyoa, 60 épuu gpopmynaxou (2.3.1) ea (2.4.7) xaneomu c; =
p7 000a meuasao.

Teopemau 2.5.8. bo uypo wyoanu wapmxyou meopemau 2.4.2 6apou cucmemau (1.1)
macvanau K8 xannu seonapo coxub wiyoa, 60 épuu popmynaxou (2.2.2) éa (2.4.13) xaneomu cg =
Pg 000a Meuasao.

Jlap 600u ceroM TaXKMKUKOTH Ay cucTeMan myoauiaxou nuddepencuanuu (2.1) Ba (2.2)
nap coxan D ry3apoHuja mryaaacr.
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Hap §3.1 606m 3 cucreman myommnaxou (2.1) xauromu m=n=p=1 (m,n,p —
aZlaIX0M HaTypaJji) TaXKUK Kapaa mynaact. Hatnyan naparpadu maskyp map teopemaxou 3.1.1
Ba 3.1.2 oBapna mryjjaas.

IMaparpadu axyromu 606m 3-10M 6a TaxJIuUIM CUCTEMau Myoauiiaxou (2.1) xanromu m =
n =1,p = 2 6axmmaa mynaact. lap uH Xonar 6apou cucTeMau JUalIaBania xain 00 Epuu siK
byHkcusu UXTUEPUM K TariinpéOaHnan HOBOOACTAIOIITA Jap INAKIM OIKOp &pTa mrygaact.
XocuaTxom xanxou édramnryaa oMyxTa I1yaaan/.

Jap naparpadgu ceromu 6004 celoM cucTeMan Myoamiaxou (2.1) xaaromu m = 2, n >
2, p = 1 nuna 6apomana mynaact. Harugan acocuu uH naparpad gap teopeMaun 3.3.1 xaHroMu
MyoJuIan sskymu cuctemau (2.1) acocit act Ba gap teopemau 3.3.2 XaHTOMH MYOJWJIAW JTYIOM
acocii OynaH, oBap/ia IIyaacr.

Hap § 3.4 000mu 3 Gapou cucreman myommnaxou (2.1) xanomu m = 2,n = 2,p = 2
TAaCBUPXOU MHTErpajnu xan 00 Epuu sk noumuu uxtuépin €édra mymaact. Harngaxou acocumn
naparpadu Ma3Kyp YyHUHAH].

XaHromu KaOyn KapJaHH MyOJWiIau sSKyMu cuctemadn (2.1) xamMuyH acocil, HaTH4axou
3epUH XOCHJI Kap/a IIyJdaaH;

Teopemau 3.4.1. Dap3 mexynem, xu oap cucmemau myoounraxou oughgpepencuanuu (2.1)
m=2,n =2,k =2 xam bapou kosgpgucuenmxo 6a xam mapaghxou pocm wapmxou 3epur uypo
Wasano:

1) al(x!y) € CJ%(E)' az(x,Y) € C;(E);fz(x,)’) € C;(E), b1(x,)’)' Cl(x' Y);

fl(x'y) € C(D);

2) ci(ny) = (% —y?™n 2 (D0 + ay ()b (x,7)

3) a;(x,x) <0, by(y,y) <0, a,(0,0) > 0;

4) a;(x,y) — ay(x,x) = o((x — y)™), @y > m — 1 dap ampogu I,

a;(x,y) —a,(x,x) = o((x + y)%),a, > m — 1 dap ampogu Ty,
bi(x,y) = by (y,y) = o((x — y)P1), By > n— 1 dap ampou T?,
by (x,¥) — by(y,y) = o((x + ¥)P?), B, > n — 1 dap ampodu T,
oy
5 > + (2 =y, (o M fa(x,y) =
A Y)

la,(x,0) —a,(0,0)| < Hyx*1, H = const, u; >2p —1;
d ( f2(x,y)
= (x2 =y )" P ((x? — y2) May(x, y) — (x* — y2) by (x, ) X
X
x| F(y) + fmexp [Wzﬁ(t.}’) - b1(y,}’)]1(11—)1(t'}’)]dt +
0

9 ((ai(xy) \ _ 0 ( ax(xy)
5) a) E((xZ—yZ)m) = ((xz—yz)p) dap D,
b 2 _ 2 ym4n+p _
) (% =y%) Gz =2
x exp[-W}, (x,y) + by, VI, (x, y)] X

+(x2 = y?)Pf1(x,y) dap D;
6) f1(x,y) = o (exp|by (v, Y)IN2 (e )| (x = y)*), A4 > m+n — 1 0ap ampodpu Y,
fi(6y) = o (exp[bs 3, YV, (6 )| (e + 9)%2), 2, > m +n = 1 0ap ampogu TS,

fo(x,0) = 0(x*3), uz3 > 2p — 1.
Iac xanmu Ounxoxu cucmemau myoounaxou (2.1), xu 6a cungu C*(D\ (ILUIY))
maainyx 0opao, oap waxkiu 3epur ugooa Kapoa meuwasao

U(X, J’) = Ql(q)l(x)’ ¢1(}’)'f1(x' }’))' (9)
p1(x) = Nl(c7'f2(x' 0))' (10)
V1 (y) = R©), (11)

42



oap un 4o (91 (), Y1 (¥, £, ), N1 (¢, f5.(x, 0)), Fiy (v) — onepamopxou unmezpanu
Mavaym, C; — OOUMUU UXTNUEDITL.

bab3e xocuarxou xaim XOCHIKapAaly1apo 6aéH MEeKyHeM.

1°. Arap dap3 xyHeMm, ku y — 0, TIac TACAUKOTH 36PUHPO COXHO MEIIABEM:

l}iir(l)u(xl 3’) = (pl(x)'
2°. Xanromu y — 0 Ba x - 0 6aX0 MeaUXeM:
lim {hmu(x y)} 0(explaz(0,0)W,,_; (x)]).

x—0

3°. lim {exp[—az(0,0)sz_l(x)]llmu(x, y)} = c,.
x—0 y—-0
4°. Arap x > 0 Bay # 0, mac
_ _ (2)

u(x,y) =0 (exp[ a, (x,x)) 2 (%, y)]).
5°. Arap y - x, mac

u(x,y) = 0 (exp|-ay (x, 1), ()] ).
6. Arap y — —x, mac

u(x,y) = 0.

buryzop myoaunau nyromu cuctemau (2.1) acoci Ooma, nmac TacqUKOTHA 36PHHPO XOCHUIT
MEKYHEM

Teopemau 3.4.2. bueyzop oap (2.1) m = 2,n = 2,p = 2. Unosa 6ap un, ¢hap3 mexynem,
KU 6apou Koagpuyuenmxo 8a KUCMXOU poCm maiabomxou 3eput uypo uyoaano:

D) a(xy) € CHD), a;(x,y) € CH(D), £,(x,¥) € CH(D), az(x,¥), fo(x,) € C(D);
2) e(6y) = —a(xy) + (2 =y 2 (S0 4 0, (6, )by (5,9) % O;

(x2

3) a;(y,¥) > 0,B;(y,y) <0;

4) ay(x,y) —a;(v,y) = o((x — ¥)*1), uy > p — 1 dap ampoghu TY,
a,(%,y) — a;(v,y) = o((x + y)*2), u, >p — 1 0ap ampogpu I'y,
|B1(0,y) —B1(v,y) | < Hiy*3, H; = const, pu3 >2(m+n+p)—1,

d a(x,y) \ _ i ai(x,y)
3) a) 5((x2-y2)p) = ox ((xZ—yZ)m) dap D,

b) (x? — y)™MP((x? — y)Pa,(x,y) — (x% —y3)~ "by(x,¥)) X

x expl-W, (e, )] [ () +

xf1(t» y) + ¢ (t,¥)Q; (Nz(cs,F1(3’)),f2(t, }’))
+6[ (tz _ yZ)m+n
+(2 =y F(6,) + (% = y2)P ey (6, 9)0; (Nao(ca, FL(31), Pl y)) =

(
= (% = Y " (o N f00 ) + (7 — y e L (LEDY g p;

6) f2(x,y) =o((x —y)"), y; >p — 1 0ap ampodu T?,
fox,y) = o((x + y)¥2), v, >p — 1 0ap ampogpu T3,
Fi(y) =0(y"),y3>2(m+n+p)—1.

Oneox, 60 uypouwu manabomxou o0ap 6010 3UKPULYOd Xauiu OUIXOXU CUCmeMau
myoounaxou (2.1)-po, xku 6a cungpu C*(D \ (I UI?)) maannyx oopad, 60 gopmynau 3epun
égpman mymkun acm

exp| Wik (6,y) — by (v, IS (6 ) |de | +

U(X, J’) = Qz(’l’z()’)fz@ﬁ }’))' (8)
Y, (y) = Nz(Cs,F1(}’))' €©)
43



oap un yo Qy (Y2 (¥), f2(x, ¥)), Ny (cg, F1 (y)) — onepamopxou unmezpanuu mavym,
Cg — OOUMUU UXMUEDIL.
Xasmmi XoCHIKapaniyia J0pou XOCHITXOH 3€pHH MeOoma.
1°. Arap x = 0, mac
u(0,y) = ¥ ().

2°.Arapx - OBay — 0, mac
lim {lim u(x, )} = 0(exp[~B1 (5, ) Waimansm-1 D))

3, lim {exp [B1(, V) Watmsnip)-1 ()] limu(x, y)} ~ G
4°. Arapy - 0 Bax # 0, mac

u(x,y) = 0 (exp|a v (x,9)])
5°. Arap y - x, mac

ulx,y)= 0 (exp[az O (x, y)]) nap arpodu I7.
6. Arap y — —x, mac

u(x,y) = 0 (exp|az (v, )5, (x,y)|) nap arpodpu I.

I30xu 3.4.1. Harmuaxou MoHaH] 6a Muciu TeopeMan 3.4.2 xauromu m = 2k — 1, Xxocui
Kap/a Iy aan/.

Jap naparpadmu 3.5 cucreman (2.2) xauromu m = n = p = 1 auna 6apomasa nryaact.
Jlap HaTnya, TacCBUpXOH OMCEpIIakian Xa 60 uctudo/a a3 K JOMMUU UXTHEPH XOCHII Kap/a Iy
Ba XOCHATXOHM XOCHJIKapJanIyJan Xajl TAXKUK Kap/a Iy Jaan/.

IMMaparpagpu § 3.6 600m 3 O6a Taxkuku cucteman (2.2) xauromu m=n=1,p > 2
XaHToMe, K KO3 (PUCUEHTXOHN MyOrIaxo OaliHu Xy 00 TaBpH MyailsiH aToKaMaHIaH I, Oaximuaa
mynaact. [lap Hatya TacBHpXoHW OHMCEpLIakiaW Xai Jap IIAKJIM OMIKOP XOCHJ Kapja Imyna,
XOCHSITXOHM OHXO TaXJIMJI KapAa IIyAan/.

Hap §3.7 606m 3 cucreman (2.2) xauromu m = 2,n = 2,p =1 (m,n,p € N) TaxKuk
Kapaa mrynaact. Hatudaxon acocun maparpadu Maskyp map teopemaxon 3.7.1 Ba 3.7.2 HUIIOH
Jo/1a IIyAaaH/.

Jlap naparpadu 3.8 cucremau Mmyoaunaxou (2.2) xauromu m = 2,n = 2,p = 2 Gappacii
Kapja myngaanj. Hatuyaxou acocun TaxJIMiM Ty3apoHHJAIIyia 1ap TeoOpeMaxoH 3epHH oBapja
IIy/1aaHI:

Teopemau 3.8.1. @ap3 mexynem, ku dap cucmemau myoounaxou ougghepencuanuu (2.2)
m 2= 2,n =2,k =2 xam 6bapou xosgpgucuenmxo 6a xam mapaghxou pocm wapmxyou 3epuH uypo
UABAHO:

1) bl(xl }’) € C;(E), bz(X:J’) € C;(E)'fz(x:J’) € C}%(E)' al(x' 3’); Cl(ny);

fl(xry) € C(D):

2) &(x6y) = —ci(ny) + (2 =y L (2E0) 4 a, ()i () = 0;
3) bi(y,y) >0,a,(x,x) >0, b,(0,0) > 0;
4) bi(x,y) = b1(y,¥) = o((x — y)F1), By > n — 1 0ap ampogpu Ty,
bi(x,y) — b1 (v,¥) = o((x + ¥)P2), B, >n—10ap ampoguTy,
a,(x,y) —a,;(x,x) = o((x — y)*), ay; >m —10ap ampogpu T,
a;(x,y) —a,(x,x) = o((x + y)%), a, >m — 1 0ap ampogu Ty,
|b,(0,y) — b,(0,0)] < Hyy*", H, = const, u, >4k —1;

9 ( bi(xy) \ _ 9 ( by(xy)
5 a) 5 ((xz—yZ)n) = ox ((xz—yz)p) dap D,
b) [(x? — y®)™*"b,(x,y) — (x* — y*)P™a, (x,y)] X

X exp| Wi (x,y) — a: (x, )52, (6, 9)] X
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y
x| 00+ [ e W) + e )]s | +
0

+(x? —y)Pfilx,y) + (x2 —y?)P = (x? — yZ)m+n+paa_x<%> 4

+(x% = y*)™by (x,¥) fo(x,y) 0ap D;

6) filx,y) =0 (exp[—al(x,x)]f,fll(x,y)](x - y)’ll), A>m+n—1
dap ampogu T?,
fi(e,y) = o (exp|-a, (e, )L (e )| (e +9)%2), 2, >m+n—1
dap ampoghu T,
f2(0,y) = o(y*), py >4k —1.

Iac xannu Ounxoxu cucmemau myoounaxou (2.2), ku 6a cungpu C*(D \ (ILtUIZ))
Mmaaniyx 0opao, 0ap waxkiu 3epur ughooa xapoa meuiasao

u(x, y) = Kl(lpl(y)' (pl(x):fl(x' y))' (10)
Y1(y) = N1(C15'f2(0' J’))' (11)
P1(x) = G1 (%), (12)

dap un yo K (¢1 ), p1(x), f1 (x, J’)), N, (015' f2(0, }’))' G1(x) — onepamopxou unmeepanuu
MABIAYM, C15 — OOUMUU UXMUEDIL.
ban3e xocuarxou xauim Xxocuiakapaauryaapo 0aéH MEKyHeMm:

o

1. Arap dap3 kynem, ku x — 0, mac coxud mMemaBem:

u(0,y) =¥, (y).

2°. Xanromu x — 0 Ba y — 0 6ax0 MeaUXEM:
lim {limu(x, )} = 1(0) = 0(explb> (0,0)Wa-1 (D.

3. lim fexp[—b, 00 Wape 1 Tlimu(x, 1)} = cas:
4. Arapy —» O0Bax # 0, mac

u(xy) =0 (exzo b, (V20 (2, 9) )
5°. Arap y — x, mac

u(x,y) = 0 (exp [bs (3, 7)1 (6, 3)]).
6 . Arap y - —x, nac

u(x,y) = 0 (exp [ b3, y)2 (x| ).
I30xm 3.8.1. bapou cucreman myonunaxou (2.2) XaHroMH HYPOUIIH IAPTXOU TeOpeMan
28.1Ban =2k —1,k = 1,23 ..., HU3 TaCAUKOTH MOHAH] XOCHJI KapJa IIy1aacT.
Xounare, KU MyoJauian AylOMHU cuctemau (2.2) acocit act, nuna mebapoem. TacaukoTu
3€pUH YOIl A0pal.
Teopemau 3.8.2. bueyszop dap (2.2) m = 2,n = 2,k = 2. Unosa 6ap un, ¢hapz mexynem,
Ku bapou Koaghguyuenmxo 6a KucmMxou pocm maiabomxou 3eput uypo uyoaaHo:
1) by(x,¥) € C3(D), ba(x,y) € Cx(D), f2(x,¥) € Cx(D), a1 (x,¥), 1 (x, ¥),
filx,y) € C(D);
2) e(6y) = —a(xy) + (2 =y 2 (2520 4 0, (x, )by (x,9) # 0;
3) b,(x,x) <0,B,(0,0) > 0;
4) by(x, ) = by(x,x) = o((x — y)*1), py >p — 1 0ap ampogu I?,
by(x,y) = ba(x,x) = o((x + y)¥2), pp >p — 1 dap ampogu T3,
|B1(x,0) —B4(0,0) | < H3x*3, H; =const, uz3 >2(m+n+p)—1;
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0 ((ba(xy) \ _ 0 ( bilxy)
5) a) a((xz_yz)p) - ay ((xz_yZ)n) ()Clp D,

b) (x? — y2)™ P ((x2 — y2)Phy(x,y) — (x* — y?) ™ay(x,y)) X
x exp|—Wi(x, ) — a1 Ge, 2152, Go 1) | (02 () +
. f £G68) + €200 ) Ky (N (3, Fy (1)), £ Go 9)
0

(xz — SZ)m+n

m—1

exp[WaT(x, s) + a,(x, x)](l) (x, s)]ds +

+(e2 = Y2 £ (2, 3) + (2 = y2)P ey (e K (Nao(c2 i (), £, 9) ) =

9 (x.y)
= (% = Y2y (6 () + (7 = y? e L (LEBY ggp p;

6) f2(x,y) = 0 (exp[-b2(0,0)/5, ()] x =)™ ), A4 > p = 1 0ap ampogpu TY,

f,(x,y) = o (exp| b, (0,0, (x, y)|x +3)%2), 2, > p — 1 0ap ampou TS,
F,(x) = o(exp|B; (0,0)Wyiminip)-1(0)]x%), 23 > 2(m + n+p) — 1.

Oneox, 60 wypouwu manadomxou oap 6010 3UKPWYOa Xaiiu OUIXOXU CUcmemau
myoounaxou (2.2)-po, xu 6a cungu C*(D \ (IGtUI¥)) maannyx dopad, 60 dopmynau sepun
égpman mymkun acm

U(X, y) = KZ(((pZ(x)'fZ(x' y))' (13)

@ (x) = NZ(CIG' F1(x))' (14)

oap um Yo KZ((fpz(x),fz (x, y)), N, (C16, F; (x)) — onepamopxou UHMe2paiuu Maviym, Cig —
ooumuu UXmueépi.

bab3e XocHATXOM XK XOCHIIKApAalIy1apo 0aéH MEKyHEM:

1°. Arap ¢ap3 xyHeMm, ku y — 0, 1ac COXHO MeIaBeM:

] u(x, 0) = @2 (x).

2 . Xanromu y — 0 Ba x — 0 6ax0 Meauxem:

lim flim u(x, )} = 9,(0) = 0(exp[B(00Waminsp)-1()]).

x—0 (y—0
3 1im {exp[—Bl(O,O)Wz(m+n+p)_1(x)] limu(x, y)} = ¢
4°. Arap x - 0 Bay # 0, mac

u(x,y) = 0 (exp|~b,(x, )2, (x,9)).
5°. Arap y — x, mac

u(x,y) = 0 (exp|—b, (e, 1)1, (x,)).

6. Arap y — —x, mac

u(x,y) =0.

Hap § 3.9 606m 3 Gapou TaCBUPXOHM WHTETPAINN XAJUTH XOCWIKAPAIIyIal CHCTEMaXOH
6ap3uéamyaitsumynau (2.1) Ba (2.2) Machanaxo 60 maprxou aBeanau K5 — K1° rysomra Ba xan
Kapja urygaas. Jlap mo€n 6ab3e a3 OHXOpo Auaa MeOapoeM.

Macnaaan K%. Tanab xapna memaBaa, Ku gap coxau D Xamum cuCTeMan MYyOJIujIaxou
(2.1) a3 cunpu C2(D \ (TEUTE)) xanromu m = n = p = 1 60 mwapTu 3epuH édra masas

lir% {exp[—az(0,0)Wl ()] lir% u(x, y)} =pq,
x— y—
JIap WH Y0 p; — JOMMHHU MabJIyMH JOJaly/ia MeOoma.
Macwanan K2%. Jlap coxau D xamm cucreman myommnaxou (2.1) a3 cundu C2(D\
(TaUTZ)) xauromu m = n = k = 1 60 mapty 3epun édra masas

lim{ex 6:00) limu(x,y) ¢ =
limexp | == | imuCey) = pa,
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Jap ¥H 40 P, — JOUMHH MabJIyMH JIOJANIyAa MeOOIIaI.
Macnajaan K%. Tanab xapma memaBana, Ku gap coxau D Xaum cHUCTeMau MYyOJujIaxou
(2.1) a3 cunpu C2(D \ (TEUTE)) xanromu m = n = 1,p = 2 60 mwapTy 3epu dTa masaj

\im {exp[_“z (0,0)W;p—1 ()] limu(x, y)} = p3,
Jlap MH 40 P3 — JOMMHH MabJIyMHU J10/1aIlyaa MeOoma.

Macbanan K3. Jlap coxan D xamm cucteman myomunaxon (2.1) a3 cundu C?(D \
(T UTE)) xauromu m = n = 1,p = 2 60 mapty 3epuH EPra mapas

lim {exxp[—a, (0,00W; )] lim u(x, )} = ps,
y—0 x-0
Jlap WH 40 P, — JOMMHUU MabJIyMH JIOAAlIyaa MeOomas.

Macpanan Kg. Tanab xkapma MemnaBaja, Ku Jap coxau D Xaluld cuCTeMau MYOIMJIaXxOou
2.2) a3 cundu C?(D \ (TFUTE)) xaaromu m = n = k = 1 60 mapTy 3epuH édTa mapas
oYlo p p

lim {exp[b, (0,0)W; ()] lim u(x, )} = pa,
y—-0 x-0
Jap UH 40 Pg — AOMMHUHU MabIyMH JoJanryaa MeOomas.

Macwanaan K3i°. Jlap coxaum D xamm cucremanm myomwiaxou (2.2) a3 cundu C2(D \
(T UTE)) xauromu m = n = k = 1 60 maptu 3epud épra mapas

chiB% {exp[—b3 Ow;(x)] ;/I_I)I(l) u(x, y)} = D10,
Jap UH 40 P19 — JOMMUH MabIyMH J0AIlyaa MeOOIa.

Macpanan K %1. Tanab kapna memaBaja, Ku Jap coxau D Xauii cucTeMan MYOIMIIaXxOou
(2.2) a3 cunpu C2(D \ (TEUTE)) xanromu m = n = 1,p = 2 60 mwapTy 3epuH dTa masaj

lim {exp[b,(0,0)Waye—s ()] lim u(x, )} = pus,
y—0 x-0
Jlap WH 40 P11 — AOUMHH MabJIyMH J0JaNIy1a MeOOIIa.

Macwanan K12, Jlap coxau D Xamm cucteman myomunaxou (2.2) a3 cundu C2(D \
(T UTZ)) xanromu m = n = 1,p = 2 60 mwapTH 3epuH Pra mapas

lim {exp[—Bl (0,0)W, (x)] lim u(x, y)} = P1o,
y—-0 x—0

Jlap MH Y0 P, — JOUMHUH MabJIyMH JOAaNTyaa MeOoa.

Xannu macvanau K;. bapou xanm mMacbhanan K1 tacBupxou uHTerpamuu xanxou (3.1.6)
Ba (3.1.12), MHYYHUH XOCUATXOH OHPO UCTH(]OIa MEKYHEM. A3 UH XOCUATXO Ba IIApTH Machallau
K3 Gap Meosin, Ku

1 =P (3.9.1)
Kumaru épramynan ¢; — po a3 (3.9.1) gap (3.1.6) Ba (3.1.12) rysomra, Xamnmu Mackanau K — po
XOCHIJI MEKYHEM.

XaMMHTyHa, UCOOT LIy

Teopemau 3.9.1. Daps mexynem, ku xamau wapmxou meopemau 3.1.1 uypo wyoaano. Ilac
macvanau K xanu sieonapo coxub wiyoa, 60 épuu gopmyrayou (3.1.6), (3.1.12) ea (3.9.1)
MYQUsiH Kapoa Meuasao.

Xannu macvanau K. bapou xannu Machanau K2 TacBupXxou uHTerpaauu xainxou (3.1.16),
(3.1.24) Ba XOCHATXOM OHPO MCTH(OAA MEKYHEM. A3 HH XOCHATXO Ba IIApTH Machanau K2 Gap
MEOsIIT, KH

Cy = Py. (3.9.2)
Kumaru épramynau ¢, — po a3 (3.9.2) nap (3.1.16) Ba (3.1.24) rysomrTa, Xamu mMachanau K2 —
PO XOCHIT MEKYHEM.

XaMHUHXeI, TeopeMan 3epuH UCOOT 11y

Teopemau 3.9.2. Aeap oap cucmemau myoounaxou (2.1) koagpgpucuenmxo ea mapaghxou
pocm xamau wapmxou meopemau 3.1.2-po xanoam xynonano. Ilac macvanau K2 xannu seonapo
coxub wyoa, 60 épuu gpopmynaxou (3.1.16), (3.1.24) ea (3.9.2) ughooa xapoa mewiasao.

Bo mactpacuu Machanaxou K3 — K1? TacIMKOTXOM 3€pPUH XOCHIKAp/a IIyIaH 1.
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Teopemau 3.9.3. bo uypo wyoanu wapmxou meopemau 3.2.1 bapou cucmemau (2.1)
macvanau K3 xannu seonapo coxub wiyoa, 60 épuu popmynaxou (3.1.6) éa (3.2.1) xaneomu c3 =
D3 000a mewasao.

Teopemau 3.9.4. Daps mexynem, ku xamau wapmxou meopemau 3.2.2 uypo utyoaano. Ilac
macvanau Ki xannu seonapo coxub wyoa, 60 épuu popmynaxou (3.2.3) ea (3.2.4) xanzomu ¢, =
D4 MYQUAH KApoa Meuasao.

Teopemau 3.9.9. @aps mexynem, ku xamau wapmxou meopemau 3.5.1 uypo wyoaano. Ilac
macvanau K3 xannu seonapo coxub wiyoa, 60 épuu opmynaxou (3.5.1) éa (3.5.2) xanzomu cq =
Do MYatisin Kapoa meumasao.

Teopemau 3.9.10. bucyzop oap cucmemau myoounaxou (2.2) kosgpgucuenmxo ea
mapagpxou pocm xamau wapmxou meopemau 2.5.2-po Kanoam KyHouauo. llac xannu seonau
macvanau K3° 60 épuu popmynaxou (3.5.4) ea (3.5.5) xanzomu c1q = p1o ugpooa xapoa mewasao.

Teopemau 3.9.11. bo uypo wyoanu wapmxou meopemau 3.6.1 6apou cucmemau (2.2)
macvanau K3t xannu aeconapo coxub wyoa, 60 épuu gpopmynaxou (3.5.1) ea (3.6.1) xaneomu ¢ =
P11 000a mewasao.

Teopemau 3.9.12. @ap3 mexynem, ku xamau wapmxyou meopemau 3.6.2 uypo uyoaano.
Iac macvanau K3% xannu seonapo coxub uiyoa, 60 épuu gpopmynaxou (3.6.3) ea (3.6.4) xanzomu
C12 = P12 MYQlisiH Kapoa Meuasao.

Jlap 600u 4-ym cucremanm ce Myoqmiaxou auddepeHcuanii, Ku SK MYOIWIan
TUNEPOOTMKUN XaTTHH TapTUOW AyloM 00 Ay XaTH JOXWIMHM CHHTYJSPA Ba Iy MYOAHJIAXOU
g depeHcHaniu TapTHON SKyMpo 00 1y XaTH AOXHJINH CHHTYISAPH Aap 0ap METupaHi, TaXKUK
Kapaa memanaj. MH myonunaxo 6o épuun gk GyHKCUSU HOMAbIyM 00 XaM ajokamaHjaaui. bo
uctudona a3z meroau map kopxou H. PaqaGoB Taxumsinyma, Myoawiiau sIKyMH CHCTEMapo Iap
HIaKkiIu Ay oneparopu nuddencuaniu TapTuOu SKyM MEHaBHCEM Ba (YHKCHSI HABU HOMAbJIyMPO
BOPH/I Kap/a, Mackanapo 0a xamm Ay myoamwnau nuddepeHcuaniny TapTuOu SKyMU qyAoIryaa
MeopeM. bo xannu naiijapnaiiun UH MyoIMjIaxo0, MO XaJuti Myoauiiau quddepeHcuanuu TapTuou
IytoMpo 60 €pun 1y GyHKCHSIM UXTUEPUU a3 K TariupéOaHman MycTakui nOopaTOyaa, XOCHII
MekyHeM. Cumnac MyoJIuiIaxoH JIyIOM Ba CEIOMH CHUCTEMapo Jap MIAKIXOH MaxCyC MEHaBUCEM, KU
XMCOOXOM MHHOABIapo OCOH MEKyHaHI. babpaH, Xaluln Myoquiau SKymMpo 0a MyOIWIaxou
Tabauiédran AyroM Ba CEIOM T'y30IlTa, Mac a3 0ab3e XUCOO Ba COJAKYHUXO Oapou MyaiisH
KapAaHU PYHKCHUSIM UXTUEPUHU SIKYM, MyoausIan AU pepeHcruani oJuu TapTUuOu SKyMpO XOCHI
mekyHeM. [llapTi xamyosirupo 6apou MyaiissH kapaaHu GyHKCHSH UXTUEPUM TyIOM, HUCOAT 0a
KOO PHUTCHEHTXO Ba KHCMXOHU POCT XOCHJI MEKYHEM. A3 WH IMApTH XaMYOATH XaHTOMH Ty3apHUIIN
JTUMUTHA MYBOPUK QYHKCHUSU TYIOMU UXTHUEPH MyailsiH Kap/ia MeliaBa.

ba xamMmuH MOoHaH[ XaHTOME, KM MYOJMJIaXOH AYIOM Ba ceromu cucteman (3.1) acoci acr,
xanxo €dra nrygaaH.

TacBupxou Oucépriakinan xan Oapou cucteMau Oap3uEaMyalsHIITyIad MYOIHIAXOU
muddepencuanyu (3.1) 60 Epuu JOUMUXOU UXTHEPH Jap XOJaTUXOU 3epuH EPTa IIy1aaana: m =
n=p=k=1m=n=1p=22k=22,m=22n=22p=k=1,m=2,nz=2,
p=2k=>2(mmnnpk€N).

Jlap oxup Ty30pHIIl Ba XaJUTH Machajiaxo 00 MIapTXou aBBayia 00 ucTU(doIan HATHIAXO0H
0a JacT oBapialnyaa XaHroMu TaxJiuin cucteman (3.1) oBapaa nrygaan.

Jap maparpadm 4.1 cucreman (3.1) xauromu m =n =p =k =1 nguna G6apomana
mrygaact. Hatugaxoun acocuu uH maparpad nap teopemaxou 4.1.1 (XaHroMu Myoauiau SKyMHU
cuctema acocit 6ynan), 4.1.2 (BakTe, Ku MyoAuJiau JyIOMH cucTeMa acocii meOoman) Ba 4.1.3
(XaHTOMHU MYOJMJIau CEIOM acoCH acT) oBapa IIyaaaH].

Hap § 4.2 6006u 4 cucreman (3.1) xauromu m =n =1,p > 2,k > 2 TaxKuK Kapja
nrygaact. [lap uH mMaBpuJ TacBUpXOHM OucEpIakiian xan 0a BOCHUTaW SK JTOMMHHM UXTUEPHA Aap
mrakim omkop €dra nrygaact. babze XocuATX0M XaluTH XOoCHIIKapaantyaa 6aéH Kkapaa 1ryaaani.

Jap naparpadu 3-romu 600u 4-ym 6omaz, cucreman (3.1) xanromu m = 2,n = 2,p =
k = 1 taxkuk kapaa nrymaact. bo uctudona a3 Hakman nap naparpadxou rmenmHa OBapIamyia,
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TaCBUPXOW OWCEpIIakian Xaja Jap [IAKIU OIIKOp XOCHJ Kapja IIyAa XOCHUATXOHU XallXOu
XOCHUJIKapallyja OMyxTa HIyJdaH.

Jap naparpadu 4.4 cucremau (3.1) xauromum = 2,n = 2,p = 2,k = 2 nuna 6apomajna
Iy/1a, TACBUPXOM MHTErpanuu Xai 0o €pum sk nommun uxtuépit €dra mynaact. Hatuyaxou
acocuu uH naparpag 60 TacCAUKOTXOU 3epuH U(oa Kap/aa IIyaaaH

Teopemau 4.4.1. bueyzop oap (3.1) m =2, n=>2, p = 2, k = 2. Unosa bap un, ¢hap3
MeKyHeM, Ku bapou Koag@duyueHmxo 8a KUCMxou pocm maiabomxou 3epur uypo utyoaauo.

1) ai(x,y) € Cx(D), a(x,y) € C;(D), f2(x,y) € C;(D), by (x,¥), c1(x,¥), f1(x, %),

fs(x,y) € C(D);

— (2 — y2ym+n 0 (_a(xy) .

2) calxy) = (x* =y )™ — ((xz_yz)m) +a,(x, y) by (%, y);

3) a;(x,x) <0, by(y,¥) <0, a,(0,0) > 0;

4) a;(x,y) —a,(x,x) = o((x —y)*), a; > m — 1 dap ampogu I°,
a,(x,y) —a,(x,x) = o((x + y)*2), a, > m — 1 0ap ampogpu I,
bi(x,y) — by (,y) = o((x — y)P1), By > n—1 dap ampogu I°,
by (x,¥) — by(y,y) = o((x + ¥)P?), B, > n —1 dap ampogpu I,
la,(x,0) —a,(0,0)| < Hy;x', H, =const, y; >2p—1;

5) a) aa_x( ai(x.y) ) _ i( az(x.y) )Oap D,

(x2—y2)m 0y \(x2-y?)P
> (e = y)"a, () fo (0 y) =

manan 0 [ 2(6)
b) (x* = y?) ”-(m
= (x* = y*)Pfi(x,y) dap D
fl(tl Y)

dy
c) (x? — yz)kexp[—Wb'i(x, y) + b (y, }’)]7(11_)1(%' }’)] Y1 (y) + Jm X
0

x exp| W (t,y) = by, )12, (6. y)|dt) = fo(y) oap D;
6) f(x,y) = o (exp[b1 (3, Y2 (6| G = )4), 24 > m+n — 1 0ap ampogpu T,

filkx,y) =o (exz?[bl(y, Vs (x, y)](x + y)’lz). A2 >m+n—10ap ampodu Ty,
f2(x,0) = 0(x"?), y,>2p—1.
Oneox, 600 uypouwu manabomxou oap 0010 3UKpuyoa Xauiiu OUIXOXU cucmemau
myoounaxou (3.1)-po, xu 6a cungu C*(D \ (ItUIE)) maannyx dopad, 60 popmynau 3epun
égpman mymKuH acm

u(x, y) = Ql(‘/’l(x)ﬂ lpl(y)' fl(x' y))' (15)

p1(x) = N1(C10'f2 (x, 0)); (16)
_ 0.y

Y (y) = (—F (17)

oap un 4o €y ((P1 ), Y1, filx, 3’)): Ny (C1o, f2(x, 0)), Y1 (y) — onepamopxou unmezpanuu
Mavaym, €19 — OOUMUU UXMUEDI.

bab3e XocHATXOM XaJIH XOCHIIKapAalIy1apo 6aéH MeKyHeM:

1°. Arap daps3 kyHem, ki y — 0, Iac coXu6 MeIaBem:

0 u(x,0) = ¢ (0).
2 . Arap y — 0 Ba x — 0, mac 6axo MeuxeM:

}Ci_r}é {}/i_r;r(l) u(x, y)} = O(exp [a2 (0,0)sz_l(x)]).

3" 1im {exp[—az (O’O)WZp—l(x)] lim u(x, }’)} = (1.
x—0 y—-0
4°. Arap y - x, Tiac
_ _ (2) 0
u(x,y) = 0 (exp[—a, (6, )], (x,)]) aap arpotpu TY.
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5°. Arap y — —x, mac
u(x,y) = 0 map atpodu Iy.

Arap myoaunau nyromu cuctemau (3.1)-po acocit Xucodem, TacIUKOTH 3epUHPO 0a acT
MEopeM:

Teopemau 4.4.2. @ap3 mexynem, ku oap cucmemau myoounraxou oughgpepencuanuu (3.1)
m2=2 n=2 p=2 k=2 xyam bapou xodghgucuenmxo ea xam mapagxou pocm wapmxyou
3EPUH UYPO WABAHO.!

1) a1(x»3’) € CJ%(B)’ az(x,Y) € C]];(E)l bZ(xly) € C%(B),fz(xJ’) € C;(l_)),

f3(x'y) € C)%(D);bl(x)y); Cl(X, y),f1(X,y) € C(D);

2) (xy) = —er(my) + (¢ =y (S 4 a, (v, )by (x,9) # O

3) aZ(y!y) > 0) bZ(OIO) > 0;

4) az(x,y) — az(y,¥) = o((x = y)*), py >p — 1 oap ampoghu TY,

a(x,y) — az(y,y) = o((x + y)*2), wp >p — 1 dap ampogu T,
|b,(0,y) —b,(0,0) | < Hyy", H; =const, y; >4l —1;

0 ((ai(xy) \ _ 0 (ax(xy) ) _ 9 ( ba(xy)
%) @) a((xz—yzm)) oy ((xz—yz)p) T~ ox ((xz—yz)") dap D,

2 2ym+n+ i f2(x,y) 2 .2\ _
D)~y (—(xz - yz)p> + =y () =
= (XZ - yz)pfl(x'y)r Xaneomu aZ(XIY) = b1(x:)7) ()Clp D;
0 )
c) (x? — yz)p+ka<(;23(f—;2))k> +a,(x,y)fz(xy) =
= (2 =y (LE) + by (6,9 fo(x,y) Oap D;

6) f2(x,y) = o((x —=y)™), 4 >p — 1 dap ampogpu T?,
fo(x,y) = 0((x + y)’lz), Ay > p — 1 0ap ampogu Ty,
f:(0,y) = o(y*3), A3 >4l—1.
Iac xannu Ounxoxu cucmemau myoounaxou (3.1), ku 6a cungpu C*(D \ (I,tUIE))
maaniyx 0opao, 0ap Waxkuu 3epun ughooa Kapoa meuiasao
uCx,y) = QY. L), (18)
PY2(y) = No(c11, £3(0,)), (19)
oap un yo Q, (l/)z W), fz(x, y)),NZ (c11,f3(0,y)) — onepamopxou unmeepanuu maviym,
C11 —OOUMUU UXMUEDIL.
Bab3e XOCHATXOM X/ XOCHIKapAaIyaapo 6aéH MEeKyHeM:
1°. Arap dap3 kyHem, ki x — 0, ac CoXu6 MelaBem:

u(0,y) =¥, (y).

2", Arap x — 0 Bay — 0, nmac 6axo Mmeauxem:
lim {lim u(x, y)} = 0(exp[b,(0,0)W,u_1 ().
y-0 x—0

3".lim {exp[—bz(O,O)W4l_1(y)] lim u(x, }’)} = C11-
y—-0 x—0
4°, Arap y — x, mac
— 3) FO
u(x;J’) - 0 exp az(}’; y).]p—l(xly) llap anO(bH 1-
5°. Arap y - —x, mac
u(x,y) = 0 (exp|a, (3152, (x| ) nap arpogpu T.
I30xu 4.4.1. Hatuyaxou MmyBod UK MHYYHUH Oapou k = 21 — 1 6a macT oBapja urygaaHi.

Xanromu myoxwmnau ceromu (3.1)-po xamuyH acocit kabyn kapaan, 60 uctudona as
cxemaxou fap 0oso 6a€Hurya, 9yHUH HaTHYa 0a JaCT MEOpPEM.
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Teopemau 4.4.3. bueyzop oap (3.1) m =2, n=>2, p = 2, k = 2. Unosa bap un, ¢hap3
MeKyHeM, KU 6apou KO3 duyuenmxo 6a KUCMXOU POCH MALAO0OMX0U 3ePUH UYPO ULYOAaHO:

1) az(x»}’) € C;(B)’ bz(x,Y) € Ca%(ﬁ),fz(xJ’) € C;(B),f3(x,3’) € C;(l_)),al(x,y),
bl(x: y)i Cl(x’y))fl(x'y) € C(D),

2) e(xy) = (1Y) + (= ymn L (D) &g, (6, )by () = O

3) by(x,x) <0, a,(0,0) > 0;

4) by(x,y) — by(x,x) = o((x — y)*1), py >k — 1 0ap ampogpu I,
by (x,¥) — by (x,x) = o((x + y)*2), pp >k — 1 0ap ampogpu I,
la,(x,0) —a,(0,0) | < Hyx', H, =const, y; >2p—1;

0 ((ba(xy) \ _ 90 ( ax(xy)
5) a) ax ((xz_yZ)k) - dy ((xZ_yZ)p) aap D,

b) (x? — y2)Kexp| =Wk (6, y) + by (v, Y)IS2 (6, ) | (s () +

exp [Wb’; (&) = by YIS, y)]dt =

f AEY) + 6T (0,(0), f5(69))
+ 2 2ym+n
) (t2 —y?)

= f3(x,y) yaneomu a,(x,y) = by(x,y) oap D,

0 )
c) (x? — y?)ptk 3y <(;22(_x—;2))p> + b (x, y)f2(x,y) =
= (x% — yZ)p+k;_x((£z(_x;gk) + a,(x,y)f5(x,y) oap D;

6) f3(x,y) = 0((x — y)ll), Ay >k — 1 0ap ampogpu T,

f3(x,y) = 0((x + y)’lz), Ay >k — 1 dap ampogu Ty,
f2(x,0) = o(xgl), 6, >2p—1.

Oneox, 00 uypouwu manabomxou oap 0010 3UKpULYOa Xaiiu OUIXOXU Cucmemau
myoounaxou (3.1)-po, ku 6a cungpu C*(D \ (I3 UI?)) maannyx oopad, 60 gopmynau 3epun
égpman mymkun acm

u(xy) = (920, f507)), (20)
@2(x) = N3(c12, f2(x,0)), (21)
oap un yo Qz((@2(x), f5(x,¥)), N3(c12, f2(x,0)) — onepamopxou unmezparuu maviym,
C12 —O00OUMUU UXTNUEDITL.
Bbab3e xocuaTX0M XaJIH XOCHIIKapaanry1apo 0aéH MEeKyHeM:
1°. Arap dap3 xyHem, ku y — 0, 1ac cOXHO MeIaBeM:
) u(x,0) = ¢ (x).
2 . Xanromu y — 0 Ba x = 0, mac 6axo MeIuxem:

}Ci_r:r(l) {}/i_r:r(l) u(x, y)} = O(exp [az (0,0)sz_l(x)]).
3°_§/i_r)r(1) {exp[—az(0,0)sz_l(x)] lim u(x, y)} = Cs.

4°. Arap y — x, Tmac
u(x,y) = 0 (exp|=by(x, )2, (6. y)]).

5°. Arap y - —x, mac
u(x,y) = 0.
Hanenxou nap teopemaxou 4.4.1, 4.4.2 Ba 4.4.3 oBapaanryna 6a TACBUPXOU KUCMU YaIld
Myoauiau skyMu cucrema (3.1) gap makmu ny onepatopu auddepeHcruaniu TapTuOu SKyM acoc

ébraann. MwuHOaba, Xaud MyoaWjad sSKymMpo Oa MyoAwsIan IyIOM Ba CEIOM Ty30IITa,
GyHKCHSIXO0U UXTUEPUH MYBOPHUKPO M0 Kapaa, Tacauku TeopeMan 4.4.1-po XOCHI MeKyHeM.
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Babnan, Myranocuban Myoquiian JyFOMpO acoci XUcoOuaa XaJlIi OHPO J1ap MYOIUIaX0n
SIKyM Ba CEIOM I'y30IlTa, TACIUKOTH TeopeMau 4.4.2.-po XOCHII MEKYHEM.

ba xamun monang, TaciukoTu Teopemau 4.4.3 ucOOT Kap/1a MeIaBal.

Jlap naparpadu 4.5 600u 4 Machanaxo 60 maprxou asanau K; — K12, ku map acocu
TAaCBUPXOU MHTETPATINH Xaui cuctemau (3.1) Xxocui 11yaaan, ry3o1Ta Ba Xajl Kapja IryJaaHz.
XaM4yH HaMyHa, CETOM OHXO OBap/ia MEIIaBaH/I;

MacnaJjaan K}. Tanab kapna memaBana, Ku gap coxau D Xaum CHCTEeMau MYyOJUjIaxou
(3.1) a3 cunpu C2(D \ (T3 UTE)) xauromu m = n = p = k = 1 60 maptu 3epuH &]ra masaj

lirré {exp[—az (0,00 (x)]lirr(l)u(x, y)} = P4,
x— yo
p1 = const.

Macsanan K;. Jlap coxau D xamm cucreman myommnaxou (3.1) a3 cundu C?(D \
(T¢UTE)) xauromu m = 2, n = 2, p = k = 1 60 mapru 3epun &dra masan

lim {expl—a, (0.0, () limu(x, 1)} = po
x- y—
JIap UH 490 Pg — JOUMMH MabIyMH J0JAIIya MeOoImal.

Macbanan K1°. Tana6 kapna Memasaj, KH Jap coXau D XauiM CHCTEMaH MyOJMIaXOH
(3.1) a3 cundu C*(D \ (T¢UTE)) xauromu m = 2, n =2, p = 2, k = 2 60 waptu 3epun épra
11aBaj

tim {exp[-a2(0,00Wsp O] lim e )} = pio,

P10 = const.

Xannu macvanau K. bapou xannmm mackanau K TacBUpXou MHTerpanuu Xanxou (4.1.6)
Ba (4.1.12), ”HYYHHUH XOCUATXOU OHPO UCTH(O/1a MEKYHEM. A3 UH XOCHUATXO Ba IIAPTHU Machallau
K} 6ap meosn, ku

1 =P (4.5.1)
Kumartu édramynau ¢; — po a3 (4.5.1) nap (4.1.6) Ba (4.1.12) rysommra, xammu Mackanau K — po
XOCHUJT MEKYHEM.

XaMuHIyHa, UCOOT LIy

Teopemau 4.5.1. Dap3 mexynem, ku xamau wapmxou meopemau 4.1.1 uypo wyoaano. Ilac
macvanau Ki xannu seomapo coxub wyoa, 60 épuu gpopmynaxou (4.1.6), (4.1.12) ea (4.5.1)
MyausH Kapoa meuasao.

Bo nactpacuu Mackanaxou KZ — K10 taciukoTxou 3epuH XoCHIKapAa ITyAaH I,

Teopemau 4.5.9. bo uypo wyoanu wapmxyou meopemau 4.3.3 6apou cucmemau (3.1)
macvanau K; xannu seonapo coxub wiyoa, 60 épuu popmynaxou (4.1.29) ea (4.3.32) yaneomu
C9 = Pg 000a Meulasao.

Teopemau 4.5.10. @ap3z mexynem, ku xamau wapmxou meopemau 4.4.1 uypo wyoaano.
IMac macvanau Ki° xannu seonapo coxub wiyoa, 60 épuu gpopmynaxou (4.3.6) ea (4.4.1) yaneomu
C10 = P10 MyaUisaH Kapoa mMeuasao.

Jap kucmu «bappacuum HaTH4axou 0agacToMaaa» TaxXJIWIH KyTOXH MYXHUMTapHUH
HATUYaxOU Jlap PaBaHIU WYPOU TaXKUKOTH JUCCEPTATCHOHI 0a nacToBapjallyja MEIIHUXO]
MIy/1aacT.

XVJOCA
HaTuyaxou acocuu WIMHH ANCCEPTATCHS

Hap kopu pgumccepTarcuoHi Oapow sK cuH(GU cucTeMan Oap3uéaMyansHITyIau
Myoauiaxou auddepeHcuanuu TapTuOM SKyM Ba AyioM 00 Ay XaTH JOXWIMH CHHTYJISApH
TaCBUPXOM OHMCEpIIaKIaM XaJl XOCWJI Kapjaa IrydaacT. XOCHATXOM Xall OMyxTa Inyna, Oab3e
Machanaxo 00 MapTXOW aBBaja T'y30IITa Ba Xal Kapjaa mynaana. Jlap mo€H HaTH4aXxou acocuu
Jap JuccepTaTcHsi HHBUKOC Tapin/a oBap/aa IIyaaacT:

- TACBUPXOU OUCEPIIaKIIan Xaaxo 0apou K cCUcTeMau 0ap3uéaMyasTHITy1au MyOIHJIaXx 01
muddepeHcranuu TapTHOU SKyM 00 Ty XaTH JOXWIMH CUHTYISPA Jap pOCTKYHYA XOCHUJ Kapja
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mrygaana. XOCHATXOHM XOCHUIIKapAallyJan Xajd Jap aTpodu XaTXOW CHUHTYISIpA OMyXTa IIyJa,
WHYYHHH 0ab3e Machajiaxo 00 MapTXOoW aBBaja I'y30IlTa Ba Xal Kapja urynaann, ku gap [1-M],
[2-M], [10-M], [12-M], [13-M], [17-M], [18-M] Ba [25-M] Harp 1rymaanm;

- TACBUPXOU OIIKOPOU OHcEpIIakian Xanxo 0apou cucteMaxou Oap3uéamyaisHiyaa, Ku
a3 1y myoauiau auddepencuanii uooparaH] Ba K€ a3 O0HX0 MYOJHIau THIIEPOOTUKUN TapTUON
IyIoM MeOolaa, XOCWI Kapaa mryfgaanja. Xaiuxo 00 €puu Sk AouMuu UXTUEpH OaH Kapaa
mygaada. Jy xonmar nuaa 6apomana HiyjgaacT: XaHroMe, KM MyoJuiad SIKyM acocil acT Ba
XaHroMe, Ku MyOJHJIau JTYIOM acocit acT. XOCHSATXOU XaJIXOU XOCUJIIIy/Aa Jap arpodu XaTxou
CHUHTYJISIpA oMyxTa mrynaana. MHayHuH Oab3e Machanaxo 00 MIApTXOM aBBajia Ty30IITa Ba Xall
kapaa mynaang. Harugaxou xocwnkapaamynaa gap [3-M], [6-M], [9-M], [11-M], [15-M], [16-M],
[19-M], [20-M], [21-M], [24-M] Ba [26-M] HalIp 1IyIaaHT;

- cucteman Oap3u€nMmyaiisHilynan ce Myomwiad auddepeHcuanii, Ku sKe a3 OHXO
MYyOJHJIal THIEPOOTUKAN TapTUOM JYIOM acT, TaXKHK Kapjaa mryqaact. TacBUPXOW OIIKOPOU
Oucéprrakian xaiaxou oH Edra mrygaact. Xalxod XOCHIKapaamryaa 0a BOCHUTaW SIK JOUMHUU
uxtuépn 0a€H Kapjaa mymaan. XoJaTXou I'YHOTYH quaa 6apoMasa 1ryaaaHi, BakTe KU XaMayH
MYOIHJIal acoCh MYOIWJau SKyM, yloM € celoM Kalyi Kapja MemaBaJ. XOCHATXOU XalXOU
XOCWIIIY/Ia Aap aTpo(u XaTXOW CHUHTYJISP OMyXTa IIyJaaH], UHYYHUH Oab3e Machaiaaxo 00
[IApTXOW aBBaJsia T'y30IlTa Ba Xal Kapja mynaana. Hatuuaxou xocunkapaamryna nap [4-M], [5-
M], [7-M], [8-M], [14-M], [23-M] Ba [22-M] Haup urygaas.

TABCUAXOU HICTUDPOJAU AMAJIMU HATUYAXO
TankukoTxou Jap AuccepTaTcus oBapAallyia XyCyCcusTd HazapusiBil qopani. Hatudaxoe,
KM Jap pucojia XOCWJI Kapja IIyAaaHa, METaBOHAHJ Oapou pPYLIAM Ha3apHsud CHUCTEMaXOou
Oap3u€nMmyaiisiHiryian Myoaunaxou AuddepeHcuanny aapadad sSKyM Ba AyloM 00 Ay Xartu
JIOXWJIMW CUHTYJISIPA Ba MHYYHUH XaHTOMH XaJUITH MachajlaXxOU I'yHOT'YH UCTH(O/1a IIaBaH/I.
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AHHOTATCUS
0a nucceprarcusiu BaameB Py3ubOoit CanrumyponoBuu «Ouja 0a TaXKMKH fIK CHH(HU
cucTeMaxou 0ap3uéamyaiisiHury1au Myoauaaxou 1ugdepeHcuanuu TapTudu iKyM Ba 1yIOM
00 1y XaTH JOXWIHM CUHTYJAPi», 0apou napédru napayan wiMum 1okropu pasacada (PhD)
a3 pyu nxrcoc 60060100 — Marematuka: 6D060102, — «Myonuinaxou auddepencuani,
CHCTEMAaX0HM IUHAMMKI, HAOPAKYHHUH ONTHMAJID.

Boxkaxom kanuai: cucreMaxou Oap3uénmyaisHinyna, OucEpInakian Xai, IIapTH
XaMYO0ST#, POCTKYHYA, XaTXOU CUHTYIISIPA, TACBUPXOU MHTETPAIUU XaJl, XOCUSITXOH XaJl, PaBUILU
XaJI, Machajna 00 MapTXou aBBasa.

Makcaan TaxkKMKOT. Makcagu acocuM KOp TaxKMKH SK cuH(pHU cucremaxou
Oap3uénMyaifsiHITy1an MyoAmsIaxou AuddepeHcuanuu TapTuOu SKyM Ba IyioM 00 1y XaTu
JOXUJIMH CUHTYISIpA MebolIa.

Metoaxon TaxkKukoT. Jlap amccepraTcHs METOIXOM MYOCHPH KOpKapamyna Oapou
cuctemMaxou  Oap3uéamyaiisHirygan  Myonuiaxou  auddepeHcumanuu  CUHTYISIpA  Ba
Oap3uéacunrymsipii 00 XOCHIAXOM XYCYCH, METOAXOM YMYMHHM Ha3apusid MYOJIWIaX0u
mubdepercuanii, Meronu ¢GakTOpuU3aTCUs, METOAM XAJUIM MYOIMJIAXOW WHTErpalil, UHYyHUH
metoaxou fap kopxou H. PagaboB xopkapanryaa Baceb ucTudoaa MemaBaHI.

HaBronuu naMmnu TaxKukoT. Hatnyaxou Kopu AriccepTaTCUOHN HAaBOBAPUXOH HUIMHUPO
nap 6ap rupudra, a3 Tapadhu Mmyauud MyCTaKAIOHA XOCHII Kapja nryfgaana. Ma3MyHH acoCUU
WH HAaTUYaxo YyHHUH acT:

- TACBUPXOH OMCEPIIAKIIaN XaIx0 0apou K cucTeMan Oap3uEaMyaiisiHITy Jal MyOJHIIaX0U
mubdepeHcranuu TapTUOH sIKyM 00 Ay XaTh JOXWUJIMHM CHUHTYISPHA Jap YOpPKyHYa XOCHI Kapia
nryaasa. XOoCUSATXOM XOCWIIKapAallyJdan Xall aap arpodu XaTXOH CHUHTYISpHA OMyXTa IIyja,
WHYYHUH 0ab3e Macbhaliaxo 00 MIApTXOHW aBBaja Iy30lIlTa Ba Xal Kapja IIyaaaH];

- TACBHPXOU OIIKOPOU OMCEPIIAKIan XaIxo 0apor CUCTeMaxou O0ap3néamyaisHiyaa, Ku
a3 1y myoaunau auddepencuanii ubopatan] Ba sKe a3 OHX0 MYOJUIau THIIEPOOTUKUN TapTUOU
IyIoM MeOoIlaj XOCWJ Kapaa Liyjgaana. Xanxo 0o €puu sk AouMuu uXTUépit 0aéH kapaa
mygaana. Jly xomat nuaa 6apomaia HIyJqaacT: XaHroMe, KM MYyOJMIad SIKyM acocil acT Ba
XaHTOMe, KM MYOJIMJIan JYIOM acocit acT. XOCHATXOHM XAJIXOW XOCHIIIy/a Aap aTrpodu xarxou
CUHTYIIApA oMyxTa mryfgaana. MHuyHuH 0ab3e Machanaxo 00 MIapTXOH aBBajia T'y30INTa Ba Xal
Kap/a IIy1aaH;

- cucteman Oap3u€nMmyailsiHIIynan ce Mmyomwiad auddepeHcuanii, Ku sKe a3 OHXO
MyOAMJIau TUNEpOOJUMKUN TapTUOM AYIOM acT, TaXKUK Kapjaa miygaacT. TacBUPXOHM OLIKOPOU
Oucéprmakinan xaiaxou oH €dra mrygaact. Xalxod XOCHIKapAamryaa 0a BOCHUTaW SK JOUMHUU
uxTuépil 6aH Kapaa nrygaasa. XoJaTXou TYHOTYH Auja OapoMaja IIy1aaH/, BaKTe KM XaMIyH
MYOJMJIal acoci MyOaWsIau sIKyM, TyloM € cetoM KaOyn Kapaa memaBaja. XOCHITXOU XaJIXOu
XOCWIIIITYAa Jap aTpodu XaTXOW CHHTYJSPA OMyXTa IIyJaaHl, MHYYHHH 0ab3e Machaigaxo 00
[IApTXOHW aBBaja ry30lITa Ba Xal Kapja [y1aaHs.

AXaMMSITH Ha3apusBil Ba aMaJ MM TaxXKHKOT. MaBoaxom aucceprarcust 0a aHI03au
3U€N XapaKTepu HazapusiBil AopaHia. MeToaxou Aap OH HMHKUIIOGMIoManIyAa Ba HATHYaAXOU
XOCHJIKapJIapo METAaBOH Jlap IUTap MachallaxoW Hazapusiu myoaunaxou auddepencuanic 60
XOCHJIaXOoH Xycycil 60 K03((UCHEHTXOU CUHTYIISIPil, TEOMETPHUSIM IPOSKTUBHIO TU(depeHcuatii,
Machalaxou T'YHOT'YHH aMaJliH JIEKTPOIMHAMHKA, MEXaHUKa, (U3UKAa MaTeMaTHKH Ba Faiipaxo
uctudoa HaMy/I.

HaTtnyaxon map Kop MENIHUXOAINIyJa METaBOHAH] XAHTOMH TabJIUM JIOJaHU KYpCXOH
Maxcyc Oapou JOHUIIYYEH, MarkMCTPaHTOH Ba JoKkTopaHTOoHM PhD, ku a3 pyu umxtucocxou
«Matemarukay, «MaTemaTukan amaiin» Ba «Du3nukay TaxCuil MEeKyHaHI, HCTU(O/1a TaBaH/I.
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AHHOTALIUA
auccepranun BaameBa Py3n0os CanrumypomoBudya «O0 ucciieloBaHUM OJXHOI0 KJjacca
nepeonpeaejeHHbIX cucTeM U (PepeHIIHATBLHBIX YPABHEHHUI MEPBOro U BTOPOro Mopsiaka
¢ ABYMSI BHYTPEHHUMH CHHTYJISIPHBIMH JJUHUSMM, IPEACTABJICHHOI HA COMCKAHUE YYeHOil
crenenn jaoktopa ¢uiocopun (PhD) mo cmemmanbnoctn 6D060100 — Maremaruka:
6D060102, — Auddepennuaibable YpaBHeHHs], THHAMHYECKHE CHCTEMbl H ONTHMAJIbHOE
ylpaBJieHH .

KutoueBble cjioBa: mnepeomnpeelieHHas CUCTeMa, MHOrooOpasusi pelleHui, YCIOBUs
COBMECTHOCTH, MPSIMOYTOJIbHUK, CHHTYJISIPHBIE INHUU, HHTETPAJIbHBIC IPECTABICHUS PEIICHUH,
CBOICTBa pellIeHUl, TOBEICHUE PEIICHHUS, 3a/laya C Ha4aJIbHbIMU JaHHBIMHU.

Heas uccaenopanusa. OCHOBHAs IIeTb JTAHHOM pabOTHI 3aKIIOYACTCS B MCCIEIOBAHUU
OJIHOTO KJIacca repeornpeaenéHHbix cucteM quddepeHInanbHbIX YpaBHEHUH IEPBOrO U BTOPOTO
MOPSIIKA, COJEPIKAIINX JIBE BHYTPCHHUE CUHTYJISIPHBIC JTHHHH.

Metoabl ucciaenoBanus. B guccepraniuu  IpUMEHEHbI COBPEMEHHBIE METO/IBI,
pa3paboTaHHBIE JUIS TICPEONMPEACIEHHBIX CHUCTEM CHHTYJSIPHBIX H  CBEPXCHUHTYISPHBIX
mubdepeHIMaNbHbIX YPaBHEHMM B YaCTHBIX MPOU3BOJHBIX, OOIIME METOABl TEOpUHU
muddepeHIMATBPHBIX  ypaBHEHUH, MeEToj (aKTOpU3AHMHU, METOJ[ PEIICHUS HWHTETPATbHBIX
YpaBHEHHUH, a TaKKe HIMPOKO UCIIONB3YIOTCS METOIbI, pazpaboTanuble B paborax H. Pamxabona.

IMosryyeHHble pe3yabTaThl M WX HOBHU3HA. JluccepranmoHHas paboTa COMCPIKHT
pe3ynbTaThl, OO0JIaJalONIe HAyYHOW HOBHU3HOW, TMOJIYYEHHbIE aBTOPOM CaMOCTOSTEIBHO.
CopneprkaHue STHX pe3yJIbTaTOB 3aKII0YAETCs B CICTYIOLIEM:

- N7 OJHON mepeomnpenen€HHON cucteMbl AudQepeHnanbHbIX YpaBHEHHH MEpBOTO
MOPSIIKA C JBYMsI BHYTPECHHUMHE CHHTYJISIPHBIMU JIMHHSIME B TIPSIMOYTOJIEHOM 00JIACTH TTOJTYYEHO
onucaHue MHOrooopasus e€ peuieHuil. MccnenoBano noseaeHue penieHuii B UX OKPECTHOCTH, a
TaK)Ke TIOCTaBJICHBI ¥ PEIICHBI HEKOTOPBIE 337291 C HAYAIbHBIMU YCIIOBUSIMH,

- IOJI4€HBI SIBHBIE MTPEJICTABICHHSI MHOr000pa3us pelieHuil nepeonpeaenéHHbIX CUCTEM,
COCTOSIIMX W3 NBYX U epeHINAIbHBIX YPaBHCHUN, OJHO M3 KOTOPBIX - THIEPOOIUYECKOE
ypaBHEHHE BTOPOro mopsjaka. PemieHus BbIpakeHbI 4epe3 OJHY MPOU3BOJIBHYIO MOCTOSHHYIO.
PaccmaTpuBaroTcs JiBa citydas: KOTJa HCXOJIHBIM SBJISICTCS IIEPBOC YPaBHEHUE M KOTJA - BTOPOE.
HccnenoBanbl CBOMCTBA MOMYYEHHBIX PEIICHUN B OKPECTHOCTH CHHTYISPHBIX JUHUN. Takxke
c(hOpMYyJIMPOBAHBI M PEIICHBI 337291 C HAYATbHBIMHU YCIIOBHSIMH,

- UCCIleZIOBaHa TMepeomnpeAenéHHas cucTemMa, cocrosimas u3 Tpéx auddepeHIrnanTbHbIX
YpaBHEHU, OJHO W3 KOTOPBIX SIBJISICTCS TUNEPOOIMYCCKUM ypaBHEHHEM BTOPOTO TOPSIKA.
[TocTpoeHbl sIBHBIE TpPEIACTaBICHHUS MHOTooOpa3usi e€ pemeHuid. [lomydeHHBIE pelIeHUS
BBIPXXCHBI Yepe3 OJIHY IMPOU3BOJIEHYIO TIOCTOSTHHYI0. PacCMOTpeHbI pa3indHbIe CITy4an, KOT/Ia B
KauecTBE OCHOBHOTO ypaBHEHUS BBICTYMAeT MEPBOE, BTOPOE WM TpeThe. [IpoaHamuzupoBaHbl
CBOMCTBA PEIICHUI B OKPECTHOCTSIX CHHTYJISIPHBIX JIMHUM, 8 TAK)KE IOCTABJICHBI ¥ PEIICHBI 33191
C HaYaTbHBIMU YCIOBHSIMH.

TeopeTnyeckasi U NPaAKTHYECKAsI HEHHOCTh. MaTepuabl qUCCepTaIlii B 3HAYUTEITLHON
CTENEHH HOCAT TEOpeTHUeCKUil xapaktep. Pa3zpaboTaHHble B HEH METOJbl M TMOJIYYCHHBIE
pe3yNbTaThl MOTYT OBITh NMPUMEHEHBI I PEHmieHUS 3aad B Teopuu auddepeHInaIbHbIX
YpaBHEHUU B YACTHBIX MPOU3BOAHBIX C CHUHTYISIPHBIMH KOX(PQUIIMEHTaAMHU, B MPOSKTUBHOMN
i depeHIMATEHON TEOMETPUH, a TAKXKE B PA3IMIHBIX MTPUKJIAIHBIX 3a1a9aX dJICKTPOINHAMUKH,
MEXaHHUKH, MaTEeMaTHIeCKON (PU3UKHU U IPYTUX O0IACTSX.

PesynbTathl, peacTaBIeHHBIE B pad0Te, MOTYT OBITh MCIIOIB30BAHBI IIPH MIPETIOABAHIH
CICIHUATH3UPOBAHHBIX KYPCOB ISl CTYJICHTOB, MAarNCTPAHTOB | JIOKTOpaHToB PhD o0yuaromuxcst
1o HarpaBieHusM «Marematukay, «[Ipukinannas marematukay u «Pu3znkay.
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ABSTRACT
of the dissertation by Valiev Ruziboy Sangimurodovich “On the study of a class of
overdetermined systems of first- and second-order differential equations with two internal
singular lines”, submitted for the degree of doctor of philosophy (PhD) in the specialty
6D060100 — Mathematics: 6D060102 — Differential equations, dynamical systems, and
optimal control.

Keywords: overdetermined system, solution manifolds, compatibility conditions,
rectangle, singular lines, integral representations of solutions, properties of solutions, solution
behavior, initial-boundary value problem.

Research objective. The main objective of this study is to investigate a class of
overdetermined systems of first- and second-order differential equations containing two internal
singular lines.

Research methods. The dissertation employs modern methods developed for
overdetermined systems of singular and supersingular partial differential equations, general
methods from the theory of differential equations, the factorization method, and the method for
solving integral equations. Additionally, methods developed in the works of N. Rajabov are
extensively used.

Results and their novelty. The dissertation presents results possessing scientific novelty,
obtained independently by the author. The content of these results is as follows:

- for a single overdetermined system of first-order differential equations with two internal
singular lines in a rectangular domain, a description of the solution manifold has been obtained.
The behavior of solutions in the vicinity of the singularities has been investigated, and several
initial-boundary value problems have been formulated and solved.

- explicit representations of the solution manifolds for overdetermined systems consisting
of two differential equations, one of which is a second-order hyperbolic equation, have been
obtained. The solutions are expressed in terms of a single arbitrary constant. Two cases are
considered: when the first equation is taken as the base equation and when the second equation is
taken as the base. The properties of the obtained solutions in the vicinity of the singular lines have
been analyzed. Initial-boundary value problems have also been formulated and solved.

- an overdetermined system consisting of three differential equations, one of which is a
second-order hyperbolic equation, has been investigated. Explicit representations of its solution
manifold have been constructed. The obtained solutions are expressed in terms of a single arbitrary
constant. Various cases have been considered, where the first, second, or third equation serves as
the base equation. The properties of the solutions in the neighborhoods of the singular lines have
been analyzed, and initial-boundary value problems have been formulated and solved.

Theoretical and practical significance. The materials of the dissertation are largely
theoretical in nature. The methods developed and the results obtained can be applied to the solution
of problems in the theory of partial differential equations with singular coefficients, in projective
differential geometry, as well as in various applied problems in electrodynamics, mechanics,
mathematical physics, and other fields.

The results presented in the dissertation can also be used in teaching specialized courses
for undergraduate students, master’s students, and PhD doctoral candidates in the fields of
Mathematics, Applied Mathematics, and Physics.
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