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Kerekroouy Mekeme: Peprana MaMJIIEKETTUK YHUBEPCUTETUHUH MATEMATUKAJIBIK
aHanu3 *kaHa auddepeHuranbKk TeHaeMenep kapeapacsl,
Hapern: 112000, O36exuctan, @eprana maapsl, Mypadouitnap xkeuecy, 19.

Huccepranusabl kKoproocy 2021-KkeUiablH « 8 OKTAOpE» KyHy caar 16% ga Om
MaMJIEKeTTUK yHUBepcuTeTH, KoIprei3 PecnyOnukachlHbIH YIYTTYK WIAMIEP
aKaJeMUACBIHBIH TYIITYK OOJYMYHYH >KapaThUIBIII pecypcTapbl WHCTHUTYTY >KaHa
XKaman-Abang MaMIICKeTTUK YHUBEPCHUTECTHHE KapamTyy (u3uka-maTemMaTuka
WIMMACPUHUH KaHAWAATHl OKYMYIITYYJIyK Japa)kacblH KOpProo OOlOHYa TY3YJITreH
K 01.19.599 nuccepTarusiiblk KEHEITHH KBIHBIHBIHA KOPTOJIOT.

Hapern: Keipreizcran, 723500, O mraapst, Jlenun kedecy, 331, aya. 203.

JluccepTanMsiHBIH ~KOPTOOCYHYH OHJIAH  TPAHCISANMSUIOOHYH —CCBIIKACHI:
https://vc.vak.kg/b/k_0-37i-ped-2ps

HMuccepranmsi MeHeH Ol  MaMJIGKETTUK YHUBEPCUTETHHUH OOpOOpayK
KHTENKAHACBIHAH  JKaHA JUCCEPTAlMsIbIK  KeHemTuH  0Shsu.Kg  caitreiHan
TaaHbINIyyra 00JIOT.

JluccepTalusiblKk KEHEIITHH OKYMYIITYY KaTYbIChI o
¢.-M.H.K., TOIIEHT ¥ 4 Bexkemos T.O.
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HNIITHUH KAJIIBI MYHO31O0MOCY

JluccepTauMsIHBIH TEeMACBIHBIH AaKTYyaJayyJayry. baapeiObizra Oenruiyy
OONTOHJON CTAallMOHAPABIK MPOIECCTEPIUH MATEMATUKAIIBIK MOJACIIEPH SJUIUIITH-
KallbIK THUMOTETU JKeKede TYYHAYIYy Au(depeHIuaniblk TeHIEMENep apKbUIyy
MyHe3aeneT. Mucansl, JlamnacteiH >xaHa [lyaccoHnyH TeHaemenepu ap TYPAYY
CTallMOHAPJBIK (U3UKATBIK TajaalapAbl MYHO3OMT, KBAaHTTHIK MEXaHUKAaJarbl
oenrmnyy UlpénuurepanH  TeHAEMECHHUH  CTAllMOHAPABIK  AHAJIOTY  JKaHa
['enpMroabpITYH TEHJIEMECH Jarbl JIUITMITUKAIBIK THITETH TEHIEMENEp apKbUIYy
TytoHTyaT, HaBbe-CTOKCTYH TeHJEMesep CHUCTEMAChIHBIH CTAIlMOHAPABIK aHAJIOTY
0O0JITOH JJUIANITUKAIBIK THIITETH TEHAECME «KBIMMBLICHI3» arbIMAbl (YCTOSBIIETOCS
TEYCHUS) MYHO3IOUT.

buznun auccepTanysi OUCHHTYIAPABIK KO3TOJITOH CBI3BIKTYY OMp TEKTYY dMeC
SKUHYU TAPTUMNTETU KU ©3TOPYIMOITYY SJUIMNTUKAIBIK TUIITETH KeKeYe TYYHAYIYY
muddepeHnanaplK TEHAEMeNep YYYyH aJKaKTa KOMOJIraH 4YeKTUK JIupuxjieHuH,
Helimanibia skana PoOeHIuH MaceneepruHrH YbITapbUIBIIITAPbIHBIH OUP KaJbITITarbl
ACUMIITOTHKAJIBIK KbIpaJIMaJIapbIH TYPry3yyra apHaJraH.

OrepAie CHUHTYJSPIABIK KO3TOJITOH MACEJICHUH THEUIeNyy KO3rojJ0oroH
MAaCEJIECUHUH YbITAPbUIBIIIBI M3WIJICHUIT KAaTKaH aWMaKThlH KaHIaWIplp Oup
OenyryHae (MHcallbl, YeK apachiHAa) >KbUIMa sMec, 0.a. nuddepenuupieHOeoqy
0osnco, anna Oyn macene A.M. MnbuHAMH TepMHUHU OOIOHYA OMCHHTYJSPABIK JIEI
aTasnar.

CHHTYIISpABIK JKaHa OWCHHTYJSIPIBIK KO3TOJITOH JJUTANITUKAIBIK THUIITETH
Kekedue  TyyHayinyy — auddepeHImangblk — TeHaeMmelep OotoHua Oup  Tom
OKYMYIITYyyJap HW3WiAeenaepay Kyprysyumked, anap: JLA. Jlrocrepuux (1957),
M.U. Bumuk (1957), H. Jlesuncon (1950), B. Bazos (1944), O.A. Onelinuk (1952),
B.®. byty3os (1973), A.M. Unbun (1972), E.®. Jlenukosa (1975), P.P. 'aapinbmma
(1986), A.P. Hanumun (1998), HTx. Koyn (1968), XK.-JI.JIuonc (1968), H. Temme
(2005), A.A. Epmos (2012), 1.A. TypcynoB (2013) xk.6.

Tak 4ybITappUIbIIIKAa 33 OOJTOH OWCHHTYJISIPJIBIK KO3TOJITOH MaceselepauH
KJIaCChl ©TO Tap, AIPIUK JKOKKO dce. OIOHAYKTaH MbIHIAN MacelenepauH
YBITAPBUIBIIITAPHIHBIH ACHMIITOTUKACHIH TYpry3yy 0.a. MAacEIeHUH YbITapbUIBIIIBIH
KHYMHE TTapaMeTp HOJTe YMTYJTaH 1arkl a0ajiblH N3WII06 aKTyalayy OOIyI caHamar.
busnun nmuccepranmsga kapairaH Mmaceneiep Mypla W3WIACHTeH SMeEC, alravkbl
KOJTy M3WJIZICHHMIT KaTar.

AnKakTa ~ KOIOJTaH  YEKTHK  MaceJICJIEpAWH  YbITapbUIBIIITAPBIHBIH
ACUMIITOTHKAJIBIK KbIpaIMajiapbl YEeK apajblK >KaHa >KaNIMbUIAaHTaH YEK apalibIK
GyHKOMSUTAp  METOIJIOPYHYH — JKapAaMblHIA  TYpry3yjiraH. ACHMIOTOTHKAJBIK
QXpIpAIMANIAPALIH  KAJIJBIK  Myuyesepy AuddepeHnuanabik OapadapcChi3abIKTap
METOIYH aHa MAaKCUMYM MPUHITMOWH KOJJIOHYT OaajaHTaH.



JluccepTauMsiHbIH  TeMACHIHBIH  HPH  WJIMMHI  mporpamMmanap
(m0s1600pJIOp) KaHA HErM3rM WJIMM H3WJII00 JKYMYIITAap MeHEeH OaiIaHbIIIbI.
Kymym Omt MYHyH anabiHaarsl (GyHIaMEHTAIIBIK >KaHa KOJJIOHMO H3WIIO6Jep
NHCTUTYTYH1a TOMOHKY WJIMMHUI IPOEKTEPAUH aJKArbIHAA aTKAPBUITaH:

1) «Kyityy kaHa >kapbllyy MaceleIepuHUH ap TYPAYY MOJIEIACPUH KaIIbLI00
*aHa cynymrapy. Mnumuii npoekt Keipreiz PecniyOnukacsinbiH bunum Oepyy kaHa
WJIMM MUHHUCTPJIUTH TapaObIHaH KapKbluiaHran, 2017- x.

2) «®azanmblk OTYY Maceleliep jKaHa KPUTHUKAIBIK KyOymymrap. AapiabiH
TEHJEMEJIIEPUHUH  MATEMaTUKalbIK  aCIEeKTWIEpPH,  bULlaM  OTYY  JKaHa
acumnroTtukaiapy». Mnumuit npoekt Keipreiz Pecyonukaceiabin bunum Gepyy skana
WJIMM MUHUCTPIIUTH TapaObIHAaH Kapxkblianrad, 2019- x.

N3uiapeenyH Makcatbl KaHa MUJAeTTepu. I3unieeHYH MakcaTel —
OMCHHTYJISIPJIBIK KO3TOJTOH SJUIMITHKAIBIK THUITETH CBI3BIKTYY OUpP TEKTYY 3MecC
TEHJEMEJIEP YYYH UYEKTHK MAacCeJEJIepIUH YbITapbUIbIILITAPbIHBIH ACUMIITOTUKACHIH
TYpry3yy.

M3uiieeHyH MUJIETTEPU:

1. TennemMeHMH NOTEHIMANIbI AJNKAKTBIH Y€K apachlHAa AUQQepeHupIieH-
O0eeuy ¢yHKuusA OOJNroH yuypaa JUMpPHUXJIEHUH MAacelleCMHUH YbITapbUIbIILIBIHBIH
ACUMIITOTUKACBHIH TYPTy3Yy;

2. Tuemienyy Ko3roJi00rOH Macesecu peryssipJbplK e3rede aiyaHara 33 60JroH
OMCHHTYJISIPJIBIK KO3TOJTOH AJUIMNTUKAIBIK TUIITETH CBI3BIKTYY TEHIEMENEp YUYH
JlnpuxeHuH, Hetimanaeia ’KaHa PoOenanu YEKTUK MaceJeJIEpUHUH
YBITapPbUIBIILITHIPIHBIH ACUMITOTUKAIAPBIH TYPry3yy.

NuTuH nanMui ;KaHbLIbITBI. AJITAUKbI KOy AUCCEPTALMSIIBIK KYyMYLITA!

- TeHJIEMEHHH MOTEHILHAJIbI ANKAKThIH YeK-apacbiHaa AuddepeHunpienOeeuy
¢yHkuust Oo0aroH yuypaa JIMpHXJEHUH MACENECUHUH YbITapbUIbIIIBIHBIH Oup
KaJIBIIITarbl aCUMIITOTUKAIBIK aXKbIPAIMACHI TYPry3YJay.

- THELIENYY KO3roJ00TOH Maceslecu perysspiblK e3reue ailiiaHara 33 0OJroH
Hupuxnenun, Heitmanapia skana PoOGeHanH macenenepuHuH YbITapbUIbIIITAPIHBIH
OMp KaJIbINTarbl aCUMITOTUKAJIBIK aXKbIpaJIMaiapbl Typry3yJy.

AJIBIHTaH Kbl BIHTBIKTAPIBIH NMPAKTHKAJBIK MaaHWIYYJIYTy.
Juccepralisi TEOPUSIBIK Ma3MyHZa OOJrOHY MEHEH aHblH HaTblKanapsbl
KO3roJlyyJlap TEOPHSChIHAA, TUAPOAMHAMUKAIA, a’POJUHAMHUKANA, XUMUSIIBIK
KUHETHKaJa, WIMMAWH >KaHa Oallka TapMakTapblHAA KOJJIOHYJIYILY MYMKYH.
BUCHHTYIIApIBIK KO3TOJTOH MACENENIEPAUH YbITapbUIBIIITAPBIHBIH ACUMIITOTUKAIBIK
QXBpIpAIMAJIAPBIH  TYpry3yyra Kapara JHCCEpTalMsfa MINTEJMI  YbITbUITaH
anroputMmaep Oallka MaTeMaTHKaJdblK MOJENJIEP YYYH KOJJOHYIYIIYH TaOBIIIbI
MYMKYH. M3ui11e6HYH HaTblKanapbl KO3rOIyyJap TEOPUSChl OOOHYA JIEKIUSIap bl
okyyna «Marematuka», «KonmoHMo MareMarhka JkaHa ~ MHGOpMAaTHKay,
«Marematuka xaHa KOMIBIOTEPIUK UIUMICPY» OarbITTapbl O0I0OHYA MarucCTPIICPAH,



OakanmaBpiapAbpl MaspOOJOTy aTaWblH KypCcTaplbl OKYTYyda, aHJaH CBIPTKAPHI
muddepeHranablK TEHIEMEIEPIUH CalaTThIK TEOPUSCHl MEHEH OalsaHbIIIKaH
MaTeMaTuKa aiMarblHAarel Oamika TeOpUsUIbIK MacelleNepid Yblrapyy/ia KOJIJAOHYIILY
MYMKYH.

JuccepTanMsiHBIH KOProoro KoJiyy4y Heru3ry :x000J10py

- TenneMeHUH OTEHIMAIIBI AJIKAKThIH Y€K apachiHia AuddepeHnupienooouy
dbyHKuMs 00AroH yuypna JupuxiieHWH MaceleCHHUH YbITapbUIBIIIBIHBIH Kalllalllbl
’KaHa KaJITbI3bIThI;

- Tennemenun mnortenmmansl P(p)= {‘/ p—1,neN OGoaron OUCHHTYIAPIBIK

KO3TOJITOH 3KUHYM TapTUITETH CHI3BIKTYY OUp TEKTYY 3MEC SJUIMNTUKAIIBIK TUITErH
Kekedue TyyHaynyy nubdepeHIHManabplk TeHaeMe YYYH JUpHUXJeHHH alkak Y4YYH
KOIOJITAH MAacCEeJIECUHUH YbITapbUIBIIIBIHBIH ACUMIITOTHKACHI,

- Tuemenyy Ko3ros0OroH Macenecu peryisipJblK e3reue ailjiaHara 33 00JITOH
OMCUHTYJISIDJIBIK KO3FOJITOH SKUHYM TAPTUITETH CHI3BIKTYY OHp TEKTYYy 3Mec
AJUTMTNITUKAIIBIK TUIITETH J>KEeKede TYYHIyNlyy Iud@epeHInanaplKk TeHAeMe Y4YH
Hupuxnenun, Heiimanapin »xaHa PoOeHIMH ankakTa KOIOJNTaH MAaceJeCUHHUH
YBITAPBUIBIIIBIHBIH JKAIlIAIllbl, KA bI3bITbI )KaHA YbITAPBUIBIIITHIH YEKTEIT€H/IUTH;

- Tuemenyy Ko3roJOOroH Macesiecu peryyspAblK e3reue aijgaHara 33 OOJrOH
OMCHUHTYJISIPABIK KO3TOJTOH SKHHYM TAPTUITETH CHI3BIKTYY OHMp TEKTYy 3Mec
AJUTMNITUKAIIBIK TUIITETH J>KEKede TYYHIyNlyy Iud@epeHInanaplk TeHAEeMe Y4YH
Hupuxnenun, Heiimanapin »xaHa PoOeHaMH ankakTa KOIONTaH MAaceJeCUHHUH
YbITaPbUIBIIILIHBIH OUP KaJbIITarbl aCHMITOTUKAJIBIK aKbIPAJIMaChI.

N3aenyyuyHYH 3KeKe cajabIMbl. JlHccepTanusga 4YarbUIIbIPbUITaH OapbIK
WIMMHUHN SKBIMBIHTBIKTAp aBTOPrO raHa TaaHnbK. MWnumuil xerexkuucu ¢.-M.H.1I.
npodeccop .A. TypcCyHOB MEHEH aBTOpJOII OOJTOH Makajajapia MaceJIeHUH
koroaymy JI.A. TypcyHOBToO, aja SMU WIIMMHUH JKBIMBIHTBIKTAp aBTOPTO TaaHAbIK. [2]-
MakajgaJa WINMUN SKbIMBIHTBIKTApABl TalKyysnoo A.A. XaaMaroBro, WIMMHUN
KBIABIHTBIKTAP aBTOPIO TaaH/AbIK. MarucTpanTTap aBTopJoi 0oiroH [7]- makanazia
158105090207 YKBIABIHTBIKTAPAbI TAJIKYYJ100 M.U. MamatOyBaeBa KaHa
[II.A. PamaHkynoBasiapra, WIMMHUN KbIUBIHTBIKTAP ABTOPTO TAaH]IbIK.

N3m1166HYH HATBIKAIAPBIH AaNP0o0anusaI00. XKyMylITyH KbIMBIHTBIKTaPbI
TOMOHKY 1 apajblk KoH(pepeHIusIapia OasHaaIrat >kaHa TaJlKyyJIaHTaH:

- «Jluddepennmanaplk TEHAEMENICPIUH JKaHA ara >KaHJall MaTeMaTHKAHBIH
OenmymmepyHyH 3amaHOan macenejepu» arTyy uiuMuil koHdepenmms. — Deprana:
®deprana MaMJIEKETTUK YHUBepcUuTeTH, 12-13- mapt, 2020-x.

- OmMVYHyH 80 XbUIIbITBIHA apHaNTaH «AWMakTapabl OHYKTYPYY >KaHa
©JIKOHY CaHAPUIITEHITUPYY IIapTTapblHIarkl OWJIMM O€pYYHYH JKaHa WJIMMJIWH
aKTyallyy Maceseliepu» arTyy i apajblKk WIMMHI-IPAKTUKAIbIK KOHQEpeHLHs. —
Om: OmMY, 28.05.2020-x.;



- KP YHMA wmaremaTuka HMHCTUTYTYHYH TYOTONYIIYHYH 35 KbUIAbITBIHA
apHanrad «IIl bepybaeauk okyy» 21 apanbik winMuii kKoHpepenius. — bumkek: KP
YUA maremarnka uactutyTy, 2019-k.;

- EBpasusuiblk  MaTeMaTUKaJbIK SKypHaIaAblH 10 SKbUIIBITBIHA apHaraH
«AHanmm3AuH, auddepeHanIbK TeHIEMEIEpAUH >KaHa alreOpaHblH aKTyalyy
kelreinepy» koHdpepenuuscel. — Hyp-Cynran: JI.H. I'ymunes ateiagarst EVY, 16-
19 okt. 2019-%.;

- A. CamoiineHKOoHyH TyyiaraH KyHYHYH 80 >XKeUiApirbiHa apHanran «Mathe-
matical Analysis, Differential Equation & Applications - MADEA 8» xondepenmusi.
—Yommon-ATta, 2018-x.;

- «Andpepennmanipik TeHAEMEIEpIUH aKTyalayy MaceselepH kaHa anapAblH
KOJIIOHYJIYIITaphl» arTyy WiuMuil koHdepeHus. — Tamkent: ©30exuctan YIyTTyK
yHUBEpCUTETH, 15-17-nexadbpp, 2017-x.

AHnan  ceIptkapbl  “JluddepeHnmanablk  TEHIEMEJEPIUH  aKTyaayy
Macenenepu”’ — arTyy WIMMHA ~ CeMHUHapiiapia TaJKyyJaHTaH (CeMHHap/IbIH
xerekuucu:  @.-m.m.ga.  mpodeccop, KP  YUAHBIH  KOppecHOHIEHT-My4ecy
K. Anpimkynos, Omr 1., 2018-2021-x0k.).

JluccepTAaUMSHBIH  HATBHIKAJAPBIHBIH ~ 0AaChbLIbINl  YbITAPbLIBIIBI.
W3unneenepayH HaThIiDKAChIHIA WM3JCHYY4YY TapaObiHaH: 7 makana [1]-[7] »xana 5
noknaamapasiH  Tesucu [8]-[12] xapeikka ubirapbuiran. AHbIH wumHae [1]-[3]
Makamanmap Scopus xaHa Web of Science 0azanapblHIa WHIEKCHPJIEHTEH
KypHajmapaa kapblkka ublkkaH. [4]- makama RSCI 6Ga3aCeiHIa HWHICKCHPIICHTCH
KypHaJIJa Jkapblkka dblkkaH. [1]-[4]- makanamap skapblKka YbIKKaH YKypHaJIapIbIH
PUHIIrern wummakr ¢akropy 0,1 nmen sxoropy. [1]-[4]- wmummii makamanmapra
KeipreisnaTeHTTeH aBTOpAYK KyOemykTep anbiHral. TonToron 6amms — 328.

JluccepTanMsiHbIH TY3YJYHIY *KaHAa KeJeMy. JKyMyln Ma3MyHJaH, MapTTyy
OenruneenepayH TU3MeCHHEH, kupuiryy skana 10 maparpadra OesyHreH TepT
OanTaH, JKBIMBIHTBHIKTApaH, 64 KOJIAOHYJITaH afa0usTTapIbIH TA3MECUHEH TypaT. Ap
Oup Oam asrblHIA KOPYTYHJYy MEHEH askranaT. JluccepTalusHbIH Kbl KOJIOMY
MaIllMHA Jka3MachbiHia TepuireH 131 Oer.

JANCCEPTAIMAHBIH HET'U3I'I MASMYHY

Kupumryyme TeMaHbIH —aKTyalayyiayry HETH3JEITCeH, JKYMYIIKa >KaJIlbl
MYHO376M6, W3WIIOOHYH MaKcaThl JKaHa MacejeCH, WINMHA >KaHBLIBITHI,
MPaKTUKAIBIK Oadyyiayry, KOProoro ajbIHBIN YbITapbLITaH HETHU3TH OasHIaMachl
OepuIIreH.

Hucceprauusiuein - «AJABUATTAPTA  XAHA JUCCEPTALIMAHBIH
HATBINKAJIAPBIHA OB30P» GupuHuu Gambl 5k maparpagran Typar. «§ 1.1,
Anmabustrapra 0030p» gen artanrad § 1.1me auccepralusHbIH TeMachl OOIOHYA
TaaA00 KeNTHpWiIreH. byn maparpadra cyHymITamgbiln *)aTKaH TUCCEPTAIMSUIIBIK



KYMYIITYH  TeMachblHA  KaKblH OOJNTOH  Oamika  aBTOPJOPAYH  WIMMHN
KBINBIHTBIKTAPhIHA aHAIN3 KYPTY3YJTOH.

«§ 1.2. JluccepTallsHbIH KBIMBIHTBIKTAPbIHA 0030p» aemn atainran § 1.2 ge
JUCCEPTALUSIHBIH WJIMMUNA SKBIMBIHTBIKTAPBIHBIH KEHUPU TaIJI00Cy KEJITHPUIITEH.
MacenenepauH KOIOJYINY TYIIYHYKTYY OasiHIalTraH jkaHa TeopeMaliap Nalliiiaeecy
KeJITUPUITEH. bupuHuYM OanThlH KOPYTYHAYCYHZIa JKYPIY3YJreH aHaIU3IEpAUuH
KBIMBIHTBITBIHAA JUCCEPTAIUSIIBIK H3WIIO0 aKTyallyy, OpPUTHHAJIAYY, yOarbHia
aTKApBUITAHABITHl JKaHA AHBIK TCOPHUSIIBIK, MPAKTHUKAIBIK KBI3BITYyTa 33 3TCHIUTH
OeJITMJIEHTEH.

«M3UJIIJOOHYH METOIOJIOI'USIChI KAHA METOAAOPY»
aTalplITarbl  dKUHYM Oam  »ku  maparpadran  Typar. «§ 2.1. Wsunneenyn
O0OBEKTHIICPH KaHa MPEAMETTEpH» NeM aranrad § 2.1ne u3nuinneeHyH oOBEKTHIICPH,
MpeaMETU KEATUPUITEH:

MN3unneenyH 00BEKTUIICPH: 1) TeHaeMeHnH ITOTCHIINAIIBI

P(p)=Yp—-1,neN GOroH OUCHHTYIAPABIK KO3TOITOH SKHHYM TAPTHUIITETH

CBI3BIKTYY OHp TEKTYY OMEC DJJUIMITUKAIBIK THUIITETH JKEKeue TYYHAYIYY
muddepeHnnanapik TeHIeMe YIYH JJupuxIeHuH aiKkak Y4yH KOIJTaH MacesIecH.

2) Tuemrenyy Ko3rosibOrOH Macese PeryJsap/blK e3reue aiiaHara 33 0OJTOH
OMCHHTYJISIPJIBIK KO3TOJITOH CBI3BIKTYY OUp TEKTYY 3MEC SKUHYM TapTUITETH HKU
©3repyJIMONTYY OJJUIMITUKAIBIK THUOTETH >KEeKede TYYHAYIyy auddepeHIanibk
TeHaeme yuyH Jdupuxinenns, Helimanapia skana PoOeHIuH Macenenepu.

JuccepTallMsuiblK  KYMYIITYH HW3WIAOOCYHYH TMpeaMeTd — JUupuxjeHuH,
HelimannpiH  xaHa  PoOeHAMH  YEKTUK  OMCHHIYJSIPIBIK — MacelleJepHUHHUH
YBITapbUIBIIITAPBIHBIH, € KUUMHE MapaMeTPH HOJIT® YMTYJTaHJarbl, OUp KaJbIITarbl
ACUMIITOTUKAJIBIK aXbIPAIMAJIAPBIH TYpPry3yy.

«§ 2.2. MBunpneenyH wmeromjaopy» Jem artaiarad § 2.2-1e¢ aiarad Herusru
TYLWIYHYKTOPre >kaHa aHbIKTamajapra TOKTOJIYI, aHaH JUCCEPTAUSIIBIK >KyMYyIITa
KOJIZIOHYJITAH: KUYMHE TMapaMeTp METOAY, 4YeK apajiblKk (QYHKIUAIAD METOMNY;
KANMbUJIAHTAaH 4YeK  apayiblk  (QYHKIUSIAp METOAY; MAaKCUMyM  TPUHIUOMH;
muddepeHunangbik 0apadapchI3AbIKTap METOII0PY MUCAIIAP MEHEH OastHAAJIraH.

JluccepTanMsiHBIH ~HETH3TH  WJIMMHN  KBIMBIHTBIKTApel 3, 4- OamTapna
kentupunred. «bAIl 3. TEHAEMEHWH ITOTEHIMAJIbI AJIKAKTBIH YEK-
APACBIHIA AUODOEPEHIUPIIEHBOOUY ®VYHKIIMA BOJITOH VYUYYPIA
JTUPUXJIEHUH MACEJIECUHUH UbIT"APBIJIBILIIBIHBIH
ACUMIITOTUKACBI» aranpimtarel y4yH4y OanTa TEHIAEMEHHUH IOTEHIIMAIbI
QNMKaKThIH MYKU 4YeK apackiHaa muddepenuupieHbeouy GyHKIUS OOJTOH ydyphaa
JIMpuXJIeHUH MaceJeCUHUH YbITaPbUIBIIIBIHBIH ACUMIITOTUKACH! TYpPry3yiran. 3-0am
y4 maparpadTad Typart, OupuHYH maparpadTa MaceIeHUH KOIOITYITy OasHamar:



TeMeHKy UeKTUK MaceIeH! U3MIIeions3

eAV(p,9,8) —p—Iv(p,p.e) =F(p,0), (p,p)eD, (1)
VL&) =y, (9), V(a,9,e)=y,(9), ¢<[0,2x], (2)

meiaga D ={(p,p)|1l<p<a, 0<p<2n},neN, FeC*(D), yxeC~[0, 2], k=1, 2,

VYp—1 — TeHIEeMEHUH MOTEHIINAIIBI, N — TAMBIPIBIH KOPCOTKYYY.

TeMeHKy TeopeMa kaHa JeMMa JaTUIACHIN.

1-teopema. (1), (2)- MaceneHUH YbITAPBUIBIIIBI JKAIIANT YKaHa JKajIrbl3 00JIOT.

1-nemma. Kapanwsim xatkan (1), (2)- JupuxieHuH ajkak Y4yH Maceecu
OMCHUHTYJISIPJIBIK Macelie, 0.a. 9K (KOII) 3reueyKKe 33.

Anrad n=2 jxaHa N=3 OONTOH YYypjap[sl TEPCH H3WICT aHAH >KAaJIIbl
KBIMBIHTBIK YbITapbLUITaH.

§3.2ne N=2 yuyp m3wiaeHreH. HaTelibkaga TOMOHKY JeMMa jKaHa TeopeMa
TQJIATIICHTCH.

2- Teopema. N=2 OosroH yuypaa (1), (2)- MaceneHHH YBITapbUIBIIILIHBIH

ACUMIITOTHKAJIBIK a’XbIPpAJIMACBIH TOMOHKY KOPYHYIITO JKa3yyra 60JIOT:
2m+1 4dm+2 10m+6

1
u(p,¢,€) = Z kv, (p.@)+ Z 2z, (t,(p)+; Z nfw, (T,(p)+0(82m+l),8—)0,
k=0 k=0 k=0

MbIH/Ia t:(a_p)/k’ }“:\/gy T:(p—l)/},lz, M:E/g’
- f(p’(P) _ f(l’ (P) — AVZk—l(p!(P) _AVZk_j_(ll (P)
() = v, (P, ) = |

v, k-2,0 () 3\721«2,1 (P)p— 2\72k—2,0 ()

AV2k—2 (p’(P) +- 3/2 +
Ap-1) dp\Jp-1
Vo1 (P, 0) = PVP :
p-1
~ ~ ~ 8\7 y Ay
Vor2,0(@) =Yy, (L,9), Vi, (0) = % o1 Vo €C (D),

v, €C(D),v,, €C*(D),

12 2 1
Wiok (£, @) =O(t™7), Wigi,2 (8, @) =O(t ™), Wiy 14(t, 0) =O(t ™), t > 0,9 €[0,27],
kanran W, (1,0) ¢ynkimsnap t — oo GONrOHIO SKCMOHEHIMANLYY MYHO3/0 HONro
YMTYJIyIIAT.

2,(8,0) = (w,(0) ~Vo(@.p)e *", 7 (o) =e * R (L), B cC™(Dy),
D={(p.0)|1<p<a0<q<2m Dlz{(t,(p)|0<t<aT_l,0S(p£2n}.



2-ieMmMa. TOMOHKY YEKTHK MACEJICHUH YbITapbUIBIIIBI JKAITANT jKaHa KaJThI3
00JI0T

2"(t) —tz(t) =ct 2, t € (0,), k =0,1,3, z(0) = 2°, limz(t) =0,

MBIHJA ¢, Z° — GEruIyy TypakTyyJiap.
Bbyn macenenun qmrapmnblmm TOMOHKY KOPYHYILTO OOJOT:

2(t) = ()z(t)+ [z(t)jz()ds z(t)IZ(S)dsj,

MBIHIA 7,(t) =I5 (467 /5), z,(t) = VEK,, (4t% 15), |ps(5), Kys(S) - Beccemmn

momudumupnenren  Qymakmumsamapel.  Z(t)  xama  Z,(I)  dymxmmanapasm
KaCHETTEPUHEH TOMOHKY aCUMITOTUKAJIBIK Oaajap KEJIUIT YbIrar:

z(t) :O(t_(k+1)/2), t — o0, xana Z(t) :O(tz_klz), k=0,,3,t—>0.

§ 3.3re N=3 OodroH y4yp H3WIACHTeH. TOMOHKY TeopeMa xXKaHa JieMMa
JQJIATICHTeH.
3- teopema. N=3 OosroH yuypaa (1), (2)- MaceneHHH YBITapbUIBIIILIHBIH

ACUMIITOTHKAJIBIK AXbIPpAJIMACBIH TOMOHKY KOPYHYIITO JKa3yyra 6OJIOT'
3m+2 6m+4 21m+15

u(p,p,€) = ngVk (p.@)+ Zkkzk (t, (p)+; z nw, (t,9)+0(™?), e >0,

f(p,0)- f(L0)
-1 ’

Vo (p.0) = AVSH(‘);J‘%%(‘“") =017 7, (0.9). 7, C*(D),

AV y + " y ~ ~ L NE oY
Vyea (0 9) = (P (‘E)p _hik 1(p.) = \/3 p—1,..(p.9), Vy,, €C™(D),

AV, (P 0) +hy L (pp) i o
e 3 p_?_Sk : :V3k+2(p’(p)1 V3k+2 EC (D),

MBIH/IA t:(a—p)/X,sz/g, t=(p-1)/p° u=£/5, Vo(p, ) =—

Va2 (P, 9) =
VkeN,: w, eC*(D,), |w,(t,0) < J_ T— 0, ¢ €[0,2n],

2t (P)Z(\Vz((P)—Vo(a 9)e ¥ 7t p)=e PR (Lg), B cCT(DY.

oyn xepae My (p,0) =—Av, ,(L0),
B ( Va0 (@) + Vg 1 (@) (P — 1)) 4V kl((p) ko((P)
h3k+1(pl (P) -

Rp-D* R

( V10 (0) + Va0, (0)(P—D)  2V50:(0) Vo0 (9)

03f(p-1y -1 o1

h3k+2(



0,0(9) =V, 0 0), ¥, (¢) = 229

p=l1

D={(p,0)|1<p<a0<p<2n}, Dlz{(t,(p)|0<t<aT_1,0£(p32n}.

3-ieMmMa. TOMOHKY YEKTHK MACEJICHUH YbITapBUIBIIIBI JKAITANT jKaHa KaJThI3
00JI0T

2"(t) - ¥tz(t) = \/— te(0,0),1<k <5, z(0) = z°, I|m z(t)=0, ¢, Z°—const.
By MaceseHun ‘{BIFapBIHBIHILI TeMeHKY KOPYHYIITO 6OJIOT

2(t) = (O)z(t)+ 1(2 (t)j 1()o|s+z(t)j Z(S)dsj

mbirga  z,(t) =tl,, Egtsl, z,(t) =tK,, (7t6j, l.,(S), Ky;(S) — Beccenmun

momudumupnenren  dynkmmsnmapel.  4(t)  xama (1)  dymxrmanapass
KACHETTEPUHEH TOMOHKY aCUMITOTUKAJIBIK Oaajiap KEJIUII YbIrar:

2(t) = 0| ——— |, t > o0, xana z(t) = 2° +O(t2‘k/3), 1<k <5, t—0.
3/tk+1
4-teopema. (1), (2)- wMaceleHUH YBITAPBUIBIIIBIHEIH — ACHMITTOTHKAIBIK
aKBIPAJIMACBIH TOMOHKY KOPYHYIITO a3yyra 00JIoT:

S ‘ 2s ‘ 1 (2n+1)s+1 . S
u(p,9,€)=>_ v (p, @)+ D 1z (t,(p)+; > ww (t,9)+0(e%), e >0,
k=0 k=0 k=0

MeiHga S=n(M+1)-1, t=(@—-p)/ A, A=+e, t=(p-1)/p", uzzn%,
fp,o)- f(1.9)
Vo ) = y
(p,9) %ﬁ

Vo (P, <p)— VP, (DLTAlV”k 1) _ =Y(p-1""V, (p.9), ,, eC"(D) ke N;

AVn +j- (p’(P)+hn +(p1(P) f n-1-j ~ ~ S .
Vnk+j(pi(P): k+j-1 k+j =0 (p—l) 1-j Vnk+j(p’(p)’ Vnk+j EC (D)’ J:1,2,...,n

n,p_l

VkeN,: w, eC*(D,), |w, (t,0) < J_ T— 0, ¢ €[0,27],

Zo(t,cp)=(w2(@)—vo(a,@))6‘zmt, 2. (to)=¢ "R (t,9), B cC™(Dy).
Oyn xxepe

-10 -
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(n -1- J)(1+ J)Vnk+110((P)+(p 1)Vnk+1—11((P)

hnk+j (p’ (P) n W

+2(n_1_ J) \7nI<+j—1,1((P) 4 n-1- J Vnk+j—1,0((P) . J =12 n-1
nooYe-ntt N py(p-n)M]

0,0(9) =, 9), ¥, (¢) = 229

p:]_ ]

D={(p,9)|1<p<a0<op<2n}, Dlz{(t,(p)|0<t<aT_1,0£(p32n}.

“BAII 4. IMPEJEJIIMK  MACEJIECU  PEI'YJIAPIBIK  ©31'64O
AWJIAHATA D3 BOJITOH BUCHUHT VIJPIABIK YEKTHUK MACEJIEJIEP”
aTajJblITarbl 4- Oamnra THEHIeNYY MNPeIeIIuK MacelleCH PETYSpAbIK ©3reue
aliimaHara 23 OoJiroH OMCHHTYJSApALIK JlupuxiennH, Heiimannbin xana PoOenauH
YEKTHUK MaceJieIepy U3WIICHICH.

§ 4.1ne Tuemenyy KO3rosOOroH Macelle peryisapIblK e3rede aiiaHara 33
OonroH yuypaa JIUpuXJICHMH MAaCEICCHHUH YbITapPBUIBIIIBIHBIH aCHMIITOTHKACHI
Typry3yjras, 0.a. alkak yuayH JupuxieHuH TeMeHKY MaceJieCH U3UJIJICHICH

8(6_g+1@+i8_j+(p a)q((p)__q((p)v F(p.p). (p0)eD, (3)
op op p°0 op

v(a,0.e) =y (), V(b.g.e)=y,(¢) ¢<[0,2n], (4)
mbiaza 0 < a < b- 6enrunyy rypakryymnap, D ={(p,p)|a<p<b,0<¢p< 2n},

q(¢)>0¢e[0,2n],
v=V(p,p,e),F eC”( 5), q,v, €C”[0,2r], k=1,2,

. #0,0€[0,27].

TeMeHKY TeopeMasiap jkaHa JieMMasiap JaauIICHIeH

5-teopema. (3)-(4)- MacelleHUH YbITAPBUIBIIIBI JKAIIANT, KaJIrbl3 jKaHa Oyl
YBITAPBUIBIIT YCKTEITEH.

4-nemma. TomoHky macerne

(p—a)a(e)z (p.0)—d(e)z(p.0)=f(p.e), (p,0)eD,
2(b,p)=w,(¢), ¢<[0,2n],
meiana f eC*(D), q, v, €C”[0,2n], D={(p,p)|a<p<b,0<¢p<2n},
’KaJITbI3 YBITapBUIBIIIKA 33 *KaHa 0yJI YbIrapBUILIIT TOMOHKYIOH KOPYHYIITO OOIOT
Z(p,(P)=(P—61)<Tl(<£>)fbp f(s.0)(s—a)’ds+y,(o)(p-a)/ (b-a),
Oyl YBIrAPBUIBIILITE TOMOHKY KOPYHYIITO 5Ka3yyra 00JIoT:

2(p,9)=Qy(0)(p-a)In(p—a)+Q(p,9), Memaa Q eC”(D),Q, eC”[0,2n].
5-nemma. (3)-(4)- macene OMCHHTYJISPBIK Macele.
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6-1eMmma. ToeMOHKY MaceIC€HUH YbITapbUIBIIIBI KAIIANUT jKaHa KaJlrbl3 00JIOT!

%Hq(q’)%—m@z(wﬁG(ut,cp),(t,(p)eDl,

2(0,0)=v(o), {b;“a’q)j —0, n—0,9€[0,27],

mbiHAa G — y3rynrykeys gynkuus, D, ={(t,p)|0<t<(b—-a)/ n,0<p<2n}.
7-nemMa. TeMOHKY MaceseepIMH YbITapbLIBIIIBITAPBI YUYH
O°W, oW,
Iw, === +1a(e)— >~ (@)W, =0.(t.p)< Dy,

Wo(0,0)=wy,(0)-Uy(a,@), wy((b-2a)/ n,e)—>0,u—0,9<€[0,2n];
=2 +26, (), (t:0)< D,
w,(0,0)=0,w,((b—a)/ n,9)>0,u—0,¢9e[0,2x];

aWZ -1 2 aZWZ -2
= _—¢C == (t,p)eD,,
8’[ a(pg ( (P) 1
W,,(0,0)=-U,(a,0),W,,(b-a)/ n,e)—>0,n—>0,¢e[0,2r],neN;
ow,  ,0w, , 1
L—cC 2+ -G (ut,e), (t,p)eD,,
W2n+1(0’(p):O’ W2n+1((b_a)/ H’(P) _)01 88 — 0, (Pe [0,27[], ne N .
TOMOHKY aCUMIITOTUKAJIBIK 6an1ap OpYH ajiat:

Wo(t,(p)=0(e_t2q((p)/2), Wzn_l(t,(p)z()(%j, W2n(t,(p)=O(t£2j,ne N,t—ow,0e[02n].

6-Teopema. (3)-(4)- AMpUXJICHUH MaCEICCUHUH YbITAPBLIBIIIBI YIYH TOMOHKY
OMp KaJlbITarbl aCHMITOTHKANIBIK a)KbIpaiMa OpPYH ajat

n 2n _
V(p,p,e)= nguk(p,(p)+ Z:ak’zwk(t,(p)+O(a”+1 ),e—>0,(p,p)eD.
k=0 k=0

Iw,, =—C

IW2n+1 =—C

’KaHa TOMOHKY TIpeaenIuk 6apadbapabik Tyypa 00JI0T
limv(p,e,e)=Vo(p,), (p.0)ellp@)la<ps=b, 0<¢@<2n},
MBIHIA Wo(t’(p) = O(e—tzq((P)/Z) ’

Wy, (t,0)=0(t™), Wy (t,0)=0(t7?), t >0,0e[0,2r], u, eC(D), u, eC*(D).
§ 4.2ne THemienyy KO3roJOOroH Macelie peryJispIblK e3rede ailiaHara 233

OosroH yuypaa HeliMaHIBIH MaceE€CUHUH YbITapbUIBIIIBIHBIH ACUMIITOTHKACHI

Typry3yirat, 6.a. ankakta HeiimaHIbIH TOMOHKY Maceecu U3WIICHTeH
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(82v 1ev 1 o
8—2+ 4 —

op* pdp p° oy’
6V(p,<p,8)‘

j (p —a)—p—ZV—f(pcp) (p,p)eD, (5)

M‘pzb —v,(0), 9e[0,21], (6)

mbiaga 0 < a< b — 6enrunyy Typakryy cangap, D ={(p,p)|a<p<b,0<¢p <27},

=a :\Vl(q))’

# 0.

p=a

2
v=v(p,pe), f eC”(D), y, €C”[0,2n], k=1,2, fz(@)zw
p

byn maparpagTta TeMeHKY JemMManap *aHa TeopeMalap JajJuiIeHIeH.
8-memma. ToMOHKY Macelie Kajrbl3 YbIrapbUIBIIIKA 33 00JIOT

(p-)Z2Y)22(p.0)= 1(p9), (p9)< D, HELE),

mbiaaa f eC*(D), v, eC”[0,2n], D={(p,p)|a<p<b,0<¢p<2n},
’KaHa OyJI YbITapbLIBIII TOMOHKY1OH KOPYHYIITO 0O0JIOT

5 =Y,(0), ¢<[0,27],

o[ 9 o (p-a) (p-a)’
2pg)=(p-a)’ [ = 50— s T )+ =S wa(@)
xe  2po)=F(e)(p-a)In(p-a)+P(p0), mumza PeC”(D)

9-n1emMa. TeMOHKY MaceICHNUH YbITapbUIBIIIBI KAIIAWT jKaHa JKajrbi3 00JIOT:
o’z(t, oz(t,
U0) ) _22(1,9) = G(ut.0)inut, (19) € D,
ot ot
oz(t,p) oz(t,p)
| o=Y(p) S ltban =0,¢9€<[0,2n],
mbiHAa G — y3rynrykeys gynkuust, D, ={(t,p)|0<t<(b—-a)/ u,0<p<2n}.
10-nemma. ToMOHKY YEKTHK MacelIeJepArH YbITapbUIbIIITAPhl YIYH

oW,
Iw; :—mﬁo, (t,p)eD,,

8\N1(t,(P)| — (p)_ﬁ‘uo(p,(p) Za,ﬁwl(t’q)) b—azo' (pE[O,ZTC];
op " ot =
2
|W2n =—-m 8V(\;2tn_l —m’ agv(sg_Z +Gn(pt,(p)|n(},lt), (t,0)eD;,
aW tl aVvﬂ t’ ;
Znai (P)|—o:0’ % :b;a:O, 0<[0,2n] ,ne N;
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oW o°w.
IW2n+l:_m atzn _m2 a(;znlv (tv(P)EDly
W, a(to), _ AU,,(p,0) W, (1,9) _
| = 0,0€[0,2n],neN
a1 op " L

TOMOHKY aCUMITOTHUKAJIBIK Oaanap OpyH ajiar:
t—oo, u—0 6onronno W (t,p) (yHKIMACH 3KCIOHEHIMANJIBIK MYHO31© KEMMMT,

Wy, ,(1,9)=0(t™), W, (t,9)=0(Inpt),t >p?(b-a),u—>0,neN,pe[0,2n].

7-Teopema. (5)-(6)- MacereHUH YBITAPBUIBIIIBI YIYH TOMOHKY OMp KaJIBIIITArbI
ACHMITTOTUKAJIBIK 2XKbIpajMa Tyypa 0010T

n 2n _
V(p.9.e)=D U (p,0)+ D "W (to)+O(e"),e>0,(p,p)eD.
k=0 k=1

KaHa TOMOHKY Mpeaenauk 0apadapablK OpyH anaT
limv(p,p.e)=Vo(p.¢), (p.@)ellp.@)la<ps<b, O<e@<2r},

b2 u, €CH(D), y, <C*(D), w(t,9)=0(t % 1),
Wy, (1,0)=O(t™), w,,(t,9)=O(Inpt),t >(b-a)p ™, u—>0,neN, ¢e[0,2n].
§4.3T9 THUCHICIIYY KO3TOJIOOIOH Maceie PEeTYILIPABIK ©3T0490 ailjlaHara 93

oonron yuypna PoOeHAMH MaceleCMHHH YbITapbUIBIIIBIHBIH  ACUMITOTHUKACHI
Typry3yirad. Ankak yayH PoOeHIuH TOMOHKY Macenecu U3UICHTeH

sAv+(p—a)q<cp);ﬂp—q(cp)v=f(p,cp), (p9)<D, )
v@os)- L) (o), ocl02n ®)
Wbi0e)+ o M2V —y (o), ofo.27) ©)

mbiHga 0<e<<1, O<a, b,p,, p, — Oenarmnyy Typakryynap, b+p,#a,
aq(@)>0¢<[0,2n], D={(p,p)|a<p<b,0<¢@<2r}, v=V(p,p,e), f €C*(D),
9w, €C*[0,2n], k=12, f' (p,p)
(7)-(9)- PobGeHmuH MacenecHHWH, KUYMHE TapaMeTp HOJITre yMTYJTaHJIarbl,
YBITAPBUIBIIIBIHBIH OUP KaJBIITArbl ACHMITOTUKAJIBIK &KBIPAIMACHIH TYPry3yy Tajar

KbUIBIHAT. TOMOHKY JIeMMalap jkaHa TeopeMaliap JaJUJIACHIeH.
11-nemma. ToeMoHKY Macee Karbl3 YbITAPBUIBIIIKA 33 00JIOT

(p_a)q(@)%:ﬂ_q(@)z(p,@):f(p,(p), (p.0)eD,

oz(p,p)
op

p=a s 0,([,) € [0127-[]; \' :V(p,(P,g).

2(b,@)+ p, |06 =W2(@), @<[0,2n],
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mbiaaa f eC*(D), v, eC”[0,2n], O<a, b,p,, p, — Genruiyy Typakryyiap,
b+p,#a, q(e)>0¢<[0,2n], D={(p,p)|a<p<b,0<p<2n},
»KaHa OyJI YbITapbUIBIIITE TOMOHKYIOH kKa3yyra 00JI0T

_p-atf(se) . p-a [ _ sz(b,cp)]

2P 0) q@»!@—aﬁ “oarn V2 G-
xe 2(p,p)=fi(o)(p—a)in(p—a)+P(p,p),
Oy sKepae f~l((p): 1 (p.e) o PeC*(D).

a(e) Ip
12-nemma. Meitimn  P(t,¢)eC”(D,), y(¢)eC”[0,2n] 6Goncyn. Amnma
TOMOHKY MaceIe JKajrbl3 YbIrapbLIBIIIKA 39 00JIOT:
2" (L) +ta(e)Z' (te)-a(e)z(te)=P(t.e), (t.9)eD,

2',(t0)| o =1(®), Z'(t0)|pay, =0, ®[0,27],

’aHa OyJI YbITapbUIBIIITH TOMOHKY KOPYHYIITO Ka3yyra 00JIOT:
b-a
Booa(e)s t a(e)s

2(t0)=-2(tg) [ e 2 z,(s0)P(s,9)ds—2,(t,0)[e * z(s,p)P(s,0)ds+

2

m _9(9)s
MbiHIa Z,(t,p) =t orcana z,(t,0)=t I e 2 s7ds QyHKIMSIApBI OUp TEKTYY

t
|z =0 TeHpeMeHNH YBITapBUIBIIITAPBIHBIH (PYHIAMEHTAIIBIK CUCTEMACHI,

b-a
L q(¢)(b-a)? Lo q(e)s’
o=———e * —q((p)je 2 (s.
b-a .

8-Teopema. (7)-(9) PoOeHa1H MaceIeCHHIH YbITapbUIBIIIBI YUYH TOMOHKY OUp
KaJIbIIITarbl aCHMIITOTHKAJIBIK a)KbIpajiMa Tyypa 00J10T

n 2n _
V(p.9.e)=D U (p,0)+ D "W (to)+O(e"),e>0,(p,p)eD.
k=0 k=0

»KaHa TOMOHKY TMpeaeauK 0apadapablk OpyH anaT
limv(p,e.e)=Vo(p.¢), (p.@)ellp.@)la<ps<b, O<@<2r}.

-15 -



KOPYTYHIY

Juccepranusaga TOMOHKY Macenesep U3WIAeH IU:
1) Tennemenun noreHumansl P(p)=4{p—1,neN Gonron GUCHHIYIAPIBIK

KO3TOJITOH 3KUHYM TAPTUITETH CHI3BIKTYY OUpP TEKTYY 3MEC DIUITUNTHUKAIBIK TUITETH
KEkeue TYyYHAylyy auddepeHIuanablk TeHjaeMe Y4yH JUpUXieHUH alkak Y4yH
KOIOJITaH MaceJie;

2) Tuemenyy Ko3roJ00ToH MaceIecH PeryIsaplblK ©3reue aijiaHara 33 00JToH
OMCHUHTYJISIPJIBIK KO3TOJTOH CBHI3BIKTYY OUpP TEKTYY dMEC IKWHYHM TapTUIITETH KU
©3TepYJIMOJYY OJJUIMNTHKAIBIK TUITETH >KEKeue TYYHAYILyy AuddepeHnnaIibK
tenaeme yuyH dupuxnenun, Helimanasin sxkana Pobeninn macenenepu.

AJTa4yKbI K0Ty TUCCEPTALUSIBIK KyMYIITA:

- TEHJEMEHUH MOTEHIUAJIbI aJTKAKThIH YeK-apacbiHaa auddepeHuupieHooouy
byakus O60naroH yuypAa JMpUXIEHWH MAaceleCHHUH YbITapBUIBIIIBIHBIH OUp
KaJIBIIITAarbl aCUMITOTUKACHI TYPTy3YJIay.

- TUELIENYY KO3roJ00rOH Maceslecu perysspAblK e3reue ailiaHara 33 0OJroH
HupuxiienuH, HelimannapiH xaHa PoOeHaAMH MaceneNepuHHUH YbIrapbUIbIIITAPBIHBIH
OMp KaJbIITarbl aCUMITOTUKACH TYpPry3yiay.

Asmop ouccepmayusnbiK HCYMYWmMy maikyyio000 maxai Koyyi 0612eHOyey
Jlcana nauoanyy Kewewimepu YuyH UIUMUL Jicemexducu ¢h.-m.u.0., npogeccop
. A. Typcyrnoseo mepen vlpaasviubiivlebli Ouioupen.

INPAKTUKAJIBIK CYHYULITAP

JluccepTauMsiHbIH ~ WIMMHKM ~ HAThIDKajgapbl  KO3rOJyyJjap TEOPHSCHIHIA,
TUAPOJMHAMUKAIA,  a’poJAMHaMUKada, (uU3MKaJa >KaHa  WIMMAWH  Oalika
TapMaKkTapbIHAA KOJJIOHYYTa CYHYIITAHObI3.

BUCUHTYIApIBIK  KO3TOJATOH JJUIMOTUKAIBIK TUNTETH AudPepeHuaabiK
TEHAEMEJICPIUH YEUMM/ICPUHUH ACUMIITOTUKAJIBIK a)KbIPAJIMACBIH Typry3yyra Kapara
UIITETUI YbIKKaH aIrOPUTMIEP MPaKTUKaAIa KOJJOHYYIIYH TadaT IereH oia00y3.

busaun nuccepTanusHbl  KO3TOJyyjap TEOpUsIChl OOIOHYA JICKIUSIIAPIbI
okyyna, «Maremaruka», «KommoamMo MareMaruka >kaHa uHbopMaTtukay, «Dusuka-
MaTeMaTHUKaJIbIK OUIUM Oepyy» kKaHa «MaTemaTuka kaHa KOMITBIOTEPIUK MIIUMIIEP)
OarpiTTapel OOroHYa acmupaHTTapabl, PhD  mokTopiopay, MarucTpiepad JkaHa
OakamaBpiapabpl JaspIOOJIOTY aTallblH KypcTapAbl OKYTyylda. AHIAH CBIPTKAPHI
mudepeHIUAIIBIK TCHASMEISPANH CanmaTThIK TEOPUIChl MEHEH OailaHbIIIKaH
MaTeMaTUKaHbIH, (U3UKAHBIH, TEXHUKAHBIH K.0. WIMMIUH TapMaKTaApbIHBIH
aliMaKTapbIHAa TCOPUSIIBIK Macesesiep/Id Yblrapyy/ia KOJIJIOHYyra CyHYIITanObI3.
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Opo3oB Makcatéex OmypOexkoBUYTHH «BHUCHHIYJAPABIK  KO3IOJIOH
JUIMNTHKAJBIK  TUNTEId  ChI3BIKTYY TeHAeMeJlep YYYH  4YeKTHUK
MaceJeJIepAUH YbIrapbUIbIIUITAPBIHBIH ACUMITOTHKACHD) JIereH TeMaJarbl
01.01.02 - nuddepeHuMANABIK TeHAeMedep, TUHAMHKAJIBIK CHCTEMAJIApP KaHA
ONTUMAJIBIK  OamIKapyy aaucTuru 0owH4Ya  (PU3MKA-MATEeMATHKAJIBIK
WINMEPAUH KAaHAUAATBI OKYMYIITYYJYK [JapaskacblH M3JAE€HHUI ajlyy Y4YYH

JKa3bLITaH JUCCePTANUSACHIHbIH
PE3IOMECH

Herm3ru ce3nep: KuuM napaMeTp, aCUMIITOTUKAJIBIK KaTap, CHHTYJISIPABIK
KO3TOJITOH Macejie, OWCHUHTYJSPJBIK Maceje, PerysipAblKk e3rede  ailiaHa,
Jupuxienun macenecu, Po6ennnn macenecu, HeliManaplH Macenec.

N3unnee oobexTHcu: 1) BUCHHTYISPABIK KO3TOITOH CBHI3BIKTYY OHp TEKTYY
AMEC HKUHYM TApPTUIITETH HKU ©3TrepyJIMOJIYY DIUIUINTUKAIBIK TUMTETH JKEKeue
TYYHAYIYY nuddepeHIranabplK TeHAeMe YUYH ajlkakTa J(upruxiaeHuH MacelecH.

2) Tuemienyy KO3rojIOOTOH Maceyie peryispblK e3rede aijgaHara 33 OOJITOH
OMCHUHTYJISPJIBIK KO3TOJITOH CBI3BIKTYY OUp TEKTYYy 3MEC IKMHUM TAPTUITETU SKU
©3repyIMONTYY SJUTMNTUKAIBIK TUNTETH >KEKede TYYHAYIyy auddepeHumaniibik
TeHJeMe YuyH ankakta {upuxnenun, Heitmanabin xana PoOeHiuH Macenenepu.

N3nanee mnpeamerun. [lupuxienuH, HeiimannbiH >xaHa POOEHIUH YEKTHK
MACEJIEJIEPUHUH YbITaPbUIBIIITAPBIHBIH, € KUYU MAPAMETPU HOJTe YMTYITaHIArbl,
OMp KaJbIMTarbl aCUHMITOTHKAJIBIK a)KbIpajMalapblH TYPry3yy.

MmTuH Makcatbl. BUCHHTYISPIBIK KO3TOJTOH DJUIMIITUKAJIBIK TUITETH
CBI3BIKTYYy TEHJEMEJEpP YUYYH UYEKTHK MAacCeJeNepAUH  YbIrapbUIbIIITAPBIHBIH
ACHUMIITOTUKACHIH TYPry3yy.

N3ui11660HYH METOJI0PY KAHA ANMNAPAThI: KWYMHE MapaMeTp METOAY, Y€K
apaiblk (QYHKIUSJIAP METOMYy, >KalMbUIAHTaH Y€K apajiblk (DYHKIHUSIIAD METO.Y,
MaKCUMYyM NpUHLIKUOU, AuddepeHuunanibik 0apadapchI3AbIKTap METOY.

AJIBIHTAH HATHIMKAJAP JKAHA AJapAblH JKAHbUIBITbL. TEeHIEMEHUH
MOTEHIMAIBI AJKAKThIH YeK-apachiHna auddepenimpientoouy GyHKIUS OOJNTOH
yaypaa  JIMpuxJeHMH  MacelIecCMHUH  YbITapbUIBIIIBIHBIH ~ OMp  KaJbIITarsbl
ACHUMIITOTUKAJIBIK XKbIpaJIMackl Typry3yinay. llpenenauk Macenecu peryiaspabiK
e3reue ainmaHara 923 Oonron JlupuxnenuH, HedmangeiH >xaHa PoOenmaunH
MaceJICICpUHUH  YBITApBUIBIIITAPBIHBIH ~ OMp  KajJblITarbl  aCUMITOTHKAJIBIK
aXbIpalIMAIapbl TYPry3yJiy

Konnonyy papakacbl ke KOJAOHYY ©OorwHya cynymrap. Kymym
TEOPUSJIBIK Ma3MyHJa OOJI'OHY MEHEH, aHbIH HaThlibKanapbl KO3ToJyyJap
TEOPHUSACHIHIA, TUJPOJAMHAMUKAZA, ad’poJAMHAMUKaZa J>KaHa WIMMJIUH Oarika
TapMakTapbiHAA KOJIOHYIYIIY MYMKYH.

Koanonyy xaatrbl. Yy ChISIKTYY Maceseiaep ruJpoanHaMuKaia, pusukaia,
a’poJIMHAMUKA/Ia, OKEaHOJOTHsAa, aCTPOHOMMSJA >K.0. WIMMIMH alMakTapbIHAA
’KaHa TEXHUKaJla KEe3/ICIIET.
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PE3IOME

Juccepranmu Opo3oBa Makcatéeka OmypOekoBHYAa HA TeMy: «ACMMITOTHKA
peumieHusi OMCHHIYJISIPHO BO3MYILIEHHBIX KpaeBbIX 3a4ady Ui JIHHEHHBbIX
YPaBHEHUIl JJIMNITHYECKOT0 THIIA» HA COUCKAHME YYEeHOH CTeneHW KaHAuIaTa
(pusuKo-MmaTeMaTHYECKHUX HayK no CIENUATbHOCTH 01.01.02 —
nuddepeHunaNbHbIe YPABHEHHUS], JUHAMHYECKHE CHCTEMbl W ONTHUMAJIbHOE
ylpaBJieHUe

KiroueBbie cioBa: Maiblid IMapaMmeTp, ACUMITOTHYECKHU Psifi, CUHTYJISPHO
BO3MYIIICHHAs 3ajiauya, OUCUHTYJISIpHAs 3ajaya, peryysipHasi ocobas OKpPY>KHOCTb,
3amaua Jlupuxie, 3amaua Pobena, 3amaua HelimaHa.

Oo0bekT ucciaenopanusa:. 1) 3amava [upuxie B Koyblie JUIsi OUCHHTYJISPHO
BO3MYIIEHHOTO JIMHEHHOTO HEOAHOPOAHOTO AU(EepeHIINaNIbHOTO YpPaBHEHHS B
YaCTHBIX MPOU3BOJHBIX JIUIMITHUYECKOTO THIIA BTOPOrO0 TOPSAKAa C JIBYMs
nepeMeHHbIMU. 2) 3amaun Jupuxie, Heilimana u PobGeHa B Kojblle IId
OMCHHTYJISIPHO BO3MYILIEHHOTO JIMHEHMHOTO HEOIHOPOJIHOTO uddepeHInanTbHOro
YPAaBHEHHSI B YaCTHBIX MPOU3BOJHBIX AJUIMINTHYECKOTO THUIA BTOPOrO MOPSAKA C
IBYMs IEPEMEHHBIMHM, KOTJla COOTBETCTBYIOIIAS HEBO3MYILCHHAs 3ajJaya HMEET
PETYISIPHYIO 0COOYIO OKPYKHOCTb.

IIpeamer wuccaenoBanusi. I[locTpoeHMe pPaBHOMEPHBIX ACHMITOTUYECKUX
pasyioKeHUl pelleHnit KpaeBbix 3agad  [Jupuxne, Helimana u PobGena mpu
CTPEMJICHUN MaJIOr0 MapaMeTpa € K HYJIIO.

Hear pabGorbl. [locTpoeHHMEe aCMMITOTUKM pPEUIEHUS KpPaeBbIX 3a1ay Jjis
OMCHHTYJISIPHO BO3MYIIEHHBIX JTUHEHHBIX YPABHEHUM SJUTMIITUYECKOTO THUIIA.

MeToabl ucc/ie0BAHUS W anmapaTrypa: METOJ MaJloro mapamerpa, METO
MOTPAaHUYHBIX (PYHKIMI, OOOOIIEHHBIA METOJ TOTPAHWYHBIX (DYHKIMM, TPUHIIHI
MakcuMyMma, MeToJ] Tu(dhepeHITuaIbHbIX HEPABEHCTB.

IlosyyenHble pe3yJabTrarbl W HX HOBHM3HA. IlocTpoeHO paBHOMEpHOE
ACUMIITOTUYECKOE PA3JIOKEHUE pelieHus 3agauu  Jupuxnie, B ciydae, Koriaa
MOTEHIIUAJ ypaBHEeHUS He AudPepeHImpyema Ha TpaHuIle KOJbIIa.

[TocTpoeHbl paBHOMEpPHBIE ACHUMIITOTUYECKHE PA3TOKEHUS KPaeBBbIX 3a7ad
HNupuxine, Heiimana u PoOena, B ciywae, Korjga mpejeibHas 3ajadya HMeeT
PETYISIPHYIO 0COOYIO OKPYKHOCTb.

CreneHb MCNOJH30BAHUS WM PEKOMEHAALMHU MO HUCHOJb30BAHUI). XOTS
paboTa SBIAETCS TEOPETUUECKON, €€ Pe3yabTaThl MOTYT OBITh MPUMEHEHBI B TCOPUHU
BO3MYIIICHUH, THAPOJUHAMUKE, a3POJIMHAMUKE U B APYTUX OTPACISAX HAYKH.

O6sacty npumenenus. [logoOHbIE 3a7aun BCTpEYAIOTCS B THIIPOJIUHAMUKE,
du3uKe, a’poAMHAMUKE, OKEAHOJOTHUH, ACTPOHOMHH W Jp. O0JacTsIX HayKd U
TEXHUKHU.
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SUMMARY

Orozov Maksatbek Omurbekovich Dissertation «Asymptotics of the solution of
bisingularly perturbed boundary value problems for linear equations of elliptic
type» for the scientific degree of candidate of physical-mathematical sciences
(specialty 01.01.02 — differential equations, dynamical systems and optimal control)

Key words: small parameter, asymptotic series, singularly perturbed problem,
bisingular problem, regularly singular circle, Dirichlet problem, Robin problem,
Neumann problem.

Object of research. 1) The Dirichlet problem in a ring for a bisingularly
perturbed linear inhomogeneous partial differential equation of second order elliptic
type in two variables. 2) Problems of Dirichlet, Neumann and Robin in a ring for a
bisingularly perturbed linear inhomogeneous partial differential equation of second
order elliptic type in two variables, when the corresponding unperturbed problem has
a regularly singular circle.

Subject of study. Construction of uniform asymptotic expansions of solutions
of the Dirichlet, Neumann and Robin boundary value problems as the small
parameter ¢ tends to zero.

Purpose of work. Construction of the asymptotics of the solution of boundary
value problems for bisingularly perturbed linear equations of elliptic type.

Research methods and equipment: small parameter method, boundary
function method, generalized boundary function method, maximum principle,
differential inequality method.

The results obtained and their novelty. A uniform asymptotic expansion of
the solution to the Dirichlet problem is constructed in the case when the potential of
the equation is not differentiable on the boundary of the ring.

Uniform asymptotic expansions of the Dirichlet, Neumann and Robin
boundary value problems are constructed in the case when the limit problem has a
regularly singular circle.

Degree of use or recommendations for use. Although the work is theoretical,
its results can be applied in perturbation theory, hydrodynamics, aerodynamics and
other branches of science.

Application area. Similar problems are encountered in hydrodynamics,
physics, aerodynamics, oceanology, astronomy, and other fields of science and
technology.
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INAPTYY BEJII'MJIEP, CUMBOJIJIOP, BUPIUKTEP, TEPMHUH/EP
KAHA KBICKAPTYYJIAPABIH TUSMECH

N, Z, R — HaTtypanapik, OYTYH »aHa YbIHBITHl CAHJIAPAbIH KONTYKTOPY, TUEIICTYY
TYypae
No=Nu{0}.
V — XKaNmblJI00 KBAaHTOPY.
3 — %arroo KBaHTop.
€ — «THEUIENYY» K€ «TaaHIbIK.
~ — «IKBHBAJICHTY.
= — CKEJIUII YBITaT.
C*(D) — D aiimarbiHga uekcu3 qudQepeHIMpIeHyYYy KaHa TYyHIydapbl MEHEH
YEKTENATCH (PYHKITUSIAPIbIH KOTTYTY.
0<e<<1 — xuumHe mapamerp,
0< A, 1 —€ 16H K63 KapaH/sl 00JITOH KHYMHE MapaMeTpIaep.
° 10 1 9&°
A=—+——+—5—
op° PO p
JlanmacTeIH oneparopy.

—  YIOJIOYK KOOpAMHATalap  CUCTEMAaChIHJArbl

O, o — canpuTeIpyy *¢ JlangayHyH CUMBOJIIODY.
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