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NIITHUH KAJIIIBI MYHO310MOCY

JluccepTalMsiIHbIH ~ TEMACBIHBIH ~ aKTYAJYYJYyry. ACHMOTOTHKAIBIK  yCyiaap
muddepeHIMIIIBIK  TEHAEMeNep TEOpUSACBIHAA MaaHWIYy OpyHAy ddnmemer. byn
muddepeHIMIIIBIK  TEHIAEMENep TEOPHACHIHAA Kapalyydy MaceJelepAuH OachIMAyy
KOMUYJIYTY OIIOJI Maceenepre Kupyydy CaHAbIK jkaHa (QYHKIMSIIBIK MapaMeTpiepaeH TaTaal
KO3 KapaHJABUIBIKTAH yJaM aiKbIH YbITapbUIBIIIKA 33 OONyIImaraHbl MEHEH TYIIYHAYPYJIOT.
bupok, srep napameTpiepanH K33 Oupu abJaH KMUMHE e adJaH YOH dKeHU Oenruiyy 6olico,
YBITAPBUIBIIITEL  Tyypa CBHIMATTOO K€ UYKYAAATBUITAH YBITapBUIBIIITEL Talyy Kbliia
KEHWIIEHT. MbIHIall Macenenepau Yblrapyy YYYH acHMOTOTHKAIBIK yCylgap KOJJIOHYIAT.
byn ycynmap, oapexe Karapbl, Kapajblll »aTKaH MaceJIeHUH OeTeHuUeayry MEHEH
OaiylaHbIIKaH. ACHMITOTUKANBIK yCYIAApAbl KOJJOHYY MEHEH HWUTHIMKTYY YbITapbUIyydy
MaceseJIepAnH KIacCTapblHBIH OWPH, CHHTYJSPAYY KO3TOJITOH Macejenep OOXyn caHaiaT.
MeIHgaii Macenenep Kypuan TypraH JYWHOHYH KOINTOTeoH peajayy MOJCIICPUH ChIaTTamar.
Anap m3ungeedynep-(GU3NKTepre MbIHA OMIOHYCY MEHEH KBI3BIKTYY.

XX KbUIBIMIBIH  KBIPDKBIHYBl ~ JKbUIAAPbIHAH  TApThIN, YEKTEIl  KaTMapAarbl
KyOyJnymTapbl ChIIATTOOYY CHHTYIAPAYY KO3TOITOH TEHIEMENIepArn aCUMMITOTUKAIBIK
MHTETPALMAIO0 YCYJJAPbIH HMINTEN YbITyyra MEJDKEHICH WHTEHCHUBAYY HW3WIA06JIep
KYPrY3YAYI KeneT. Yiryn 0arsITThiH oHYyTYycYHe A.H. Tuxonos, B. Bazos, JI.C. [ToHTpsruH,
H.H. Boromto6os, I0.A. Murpononsckuii, B.Il. Macnos, M.1. Bumuk, JI.A. JlrocTepHUK,
A.b. BacunbeeBa, M.M. mananues, C.A. JlomoB, B.®. byry3oB, K.A. KaceiMoB *.0. 4OH
caJbIM KOIIYIITY. YIIyJl OKYMYIITYYJap/AblH ’KaHa ajlapAblH MIAKUPTTEPUHUH KY4Y-apaKkeTTepu
MEHEH CHUHTYJSIPAYY KO3TOJIrOH TEHIAEMENEPAN YbIFapyyHYH ap KbUI aCUMITOTHKAJIBIK
yCynaapbel TY3YJAT6H. ACHMNOTOTHKAJIbIK HWHTETPALMSIO0 aITOPUTMIAEPUHUH OHYTYYCYHO
Kapamia ajapAblH  KOJJIOHYJIYY4YJIyTyHYH Jla K33 Oup Keireinepy Tmaiiia OOJTOH.
OmoHAyKTaH AaCUMIITOTUKAIBIK yCcylnaap OeTeH4Ye MacelelnepAu ublrapyyjaa HWIITeTUN
yplkKaH. Ancak, A.b. BacunneBa sxana M. UmananueB uimTen YbITbIIIKAaH KEHUPU OCITUITYY
yeKTel (PYHKIUsIap yCcyiy, SKCIIOHCHIUSIYY YEKTeIll KaTMapilyy Macesenepre KOoJAoHYJarT,
KpbuioB-boroato00B-MuUTpOonoabCKURANH  OPTOKTOLITYPYY YCYAy MEHEH OH OelyKTepy
yOaKbIT OOIOHYA TYNKY OPTOYOHYH OOJIyyCyHa JK0J OepreH TeHIeMelep WIMKTEHET. OTKoH
KbUIBIM/IBIH aJTBIMBIIIBIHYGL KblIAapeiHAa C.A. JIOMOB HINTEN YBIKKAH YCYJ, ajlraH OKKO
Kapara YeKTYYy ONepaTopAyH JKalraluyycyHa YeKTOOHY aJlbIll CajlraH. YIIyJ yCyija alblHyydy
ACUMNTOTUKAJIBIK KaTapiap, QyHKIHUsIIApAbIH OeNrwinyy OWp KIIACCHIHBIH WYWHEH KaJThI3
raHa, TEpMeEIIYY4y >XKaHa TepMen0eeuy THUOTEPAETH Maceleliepre KapaTa KOJJOHYyra >KOJ
OepuIIeT, U3IeTUN )KaTKaH GyHKIUsIIapra K33 OUp 4eKToenepae Maceelep aCHMITOTHKAIIBIK
raHa sMec, KaJJUMKA MaaHHJIe Ja OKIIOIIO ajblimiart. Perynsapusanusanoo (TapTUIKe KeATUPYY)
YCYJIIYHYH TEOPHSIBIK HETU3W, CHUHTYJSIPJYY KO3TOJTOH MACEJII€HUH YbIrapbUIbIIIbl KOII
MaaHUJIETU: PETryJSpAYyy *aHa CHUHTYISIPYYy KO3TOJNyyAaH Ke3 KapaHIbl dKEHUHJE KaTaT.
Perynsipuzanusioo yCyayHyH HETH3TM HJIESChl KOIIYMYa K3 KapaHJIbIChI3 ©3repMeJiepay
KUPTrU3YYHYH JKapJamMbl MEHEH YOH ©JIYOMAYYIYKTYH MEHKUHIUKKE OTYYCYHI® Typar.
YekTyy omnepaTopiyH CHEKTPUHHMH >KapJaMbl MEHEH KHPTU3WIT€H KOLIymMYa ©3repMmeliep,

YbITapbUIBIIITBIH MAPaMCTPACH CHUHTYIIAPAYY KO3 KapaHAbUILIIBIH CbhIIaTTallaT. A3I>IpKI>I
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ME3THIITE YeHHH YCyJ KaauMKu nudepeHnnsuyy TeHIeMenep jkaHa jKeKede TyyHIylnapaarsl
CUHTYJISIpJIYY KO3TOJITOH TEHIAEMENEPANH K33 OUp KilaccTapbl YUYH OHYTYII KEIreH. Y CylayH
OHYI'YYCY 4YEKTYY OIEpaTOpAYH CHEKTPUH KOJJOHyyra HErmslenreH. Mypaa WIMKTEHIeH
Macelnenepie, KHUnHe napameTp OOI0HYA YbITapbUIBIILITEIH CUHTYJISPAYYJIYTY CHEKTP apKbLUIyy
CBINATTaJIraH.

BenymtypyireH KHHETUKalbIK TYTYMAApAbIH MaTeMaTUKaJbIK MOJEIUHAE ap Oup
MEHKUHAUKTUK YEKUT TepMeNyYIepayH reHepaTopyH OepeT, al MU OUIoji FeHepaTOpJIOpayH
oprocyHaarsl Oainaneill AUPQy3us (Ke KbUIyYIyK OTKePryuTyK) apKbUlyy XKy3ere
alIplpplIaT. YIIyHAAH TypAery OesyIITypyJIreH TYTyMAAapAblH MHCcaiabl OOJYI, XUMUSIIBIK
peaxkuusuiap, 3KOJOTHUIBIK TYTyMJap, K33 OUp >KapbIM ©TKOPryuTYK KOHCTPYKLIMsIIAp X.0.
KbI3MaT KbulbllaT. KnuunHe mapaMeTpau KaMmThiraH napaOoialiblk TEHAEMENEp MEHEH MbIHA
OILLIOJI MMPOLIECCTEP ChIMATTAIBIIIAT.

WM3unpnenun  kaTkaH  MpoLECC  4YOH  TyyHAYJApAa  KUYMHE  [apaMeTpiyy
TUPPEpeHIUUIIBIK  TEHJEMeNIep MEHEH ChIMaTTaliraH yd4ypjaa, MbIHIall TeHJemelnep
CUHTYJIIDAYY KO3IOJIOH TEHJAEMENEp aTalbllblH ajblikaH. CHHTYISpAYy KO3TOJITOH
TEHJEMENIEp MEHEH ChIIATTAJIraH MPOLECCTEP YUYH TEH OJIY6MCY3 OTYYJep, ajnapiaa “suiaam’
XKaHa ‘““Kail” Ty3Yy4dyJepAyH OapibIrbl MYHE31YY, MyHY KapaJblll >KaTKaH AU(QepeHusuryy
TYTYMAYH “KaTyyayry’ maprraiT. Katyy TyTymaap y9yH 4yKyJJaThUITaH YbITapbUIBIIITAPABI
ACENTOOHYH CAITTYYy AQITOPUTMAECPU €3 MalHANTYyJIyI'yH JKOroTywmaTr. byn uek apaiblk
YEKUTTEPAWH alJIaHACBIHJIA JKaWTalIKaH KO3 KapaHIbIChI3 ©3r6pMOHYH MAaaHWJICPUHIE Iana
00yydy YeKTelll KaTMap aiiMarbiHa TyroJarT.

[Taiina OONTOH KBIMBIHUBUIBIKTAPbI M3WIJACHUI JKaTKaH MaceJieHH ajjblH aja
ACHMIITOTUKAJIBIK TaJJOOHYH >KapJaMbl MEHEH >Koroyra O0onor, an auddepeHIHsIIIbIK
TEeHJIEMENEPAN ACUMIITOTUKAJIBIK MHTETPALUAIIOO YCYJIYHYH HETU3UH/IE )KYPIY3YJIOT.

N3nageeHyH MakcaTbl. Orep 4YEKTYY OIEpaTop CIEKTPUHUH JCEIEHTeH HOIAYK
YEKUTUHE 39 00JICO, CHHTYJISIPJYY KO3TOJITOH MaceleNepuH YbITapbUIbIIITAPbIH/A TATaKbIP
JKaHbl JKaHa TaTaal MaiHanTap mnaina Oonymiar. OUIOHIYKTaH KUYMHE TapameTplerd
napabonanelik TUNTETH JIUPEpeHIUAIABIK TEHAEMENep YYYH MBIHAAl MacenelepanH
ACUMNTOTUKAJIBIK YBITAPBUIBIIIBIH KYpyy WIMMHM jKaHa MPAKTUKAIBIK KbI3bITYY TYyAypar.
JluccepTanusaibIK UIITE YEKTYY OMEpaTop CIEKTPUHUH JCENICHTeH YEKUTHHE 33 OOJITOHIO0 ap
KbUT KOIOYJIAapAarbl CHUHTYJSPAYY KO3TOJITOH MapaloNaiblK TEeHIAEMeNep YYYH YEKTHUK
Macesenep WINKTEHET.

N3unneenyn Meroamkachl. JluccepTauMsulblk WINTE WIMKTEHYYYy MacelenepInH
YBITAPbUIBIIITAPBIHBIH - PErysipU3alusiaHral  acuMNTOoTUKackliH Kypyyaa C.A. JloMoBayH
ycyny konnonynar, aHel A.C. OwmypanueB CHHIYJISpAYYy KO3TOJIOH HapaboJiajblK
MaceJeNepan U3NI1eeep YIYH MoIu(pUKaIUsIaraH.

Nnumuii xaHbLIbITBI. [[UccepTalUsbIK UIITE CUHTYISPAYY KO3TOJITOH napadoianbik
tUnTerd audepeHnusIIABIK TeHaeMe YIyH OMPHHYM YEKTUK MAacCeIeHU WIHMKTEI, TOMOHKY
’KaHbI HaThlI>Kanap ajJblHIaH:



- KHYMHE MapaMeTp Me3rwil OOIOHYa TYyyHAYHYH acThIHAA TypraHAarbl CHEKTPUHUH HOJIYK
AcellyY YeKUTH Oap napabosanblK TEHAEMEHUH YbIrapbUIbIIIBIHBIH ACUMITOTUKACH! KYPYJITaH;
- YEKTYY ONEepaTop CIEKTPUHUH CENyY HOJIYK YEKUTHHE 33 OOJITOHIOTY, KHYMHE MapamMeTp
OapAblK TYYHAYJapAblH acThIHAA TYypraHjaarbl YbITAPBUIBIIITHIH  PETYISIpU3alUsUIaHTaH
ACUMITOTUKACHI KypYJIraH,;

- YEKTYY ONEpaTop CHEKTPUHMH 3CEIIYYy HOJIIYK YEKHTH MEHEH KaTap, CIEKTPUHUH TYpYKCY3
YEKUTHUH Ja KaMThIFaHAArbl y4ypiiap WINKTEHI€H;

- YEeKTYY OINepaTopAyH >KOPAAHIBIK dYaTblpallka 3KBUBAJIECHTTYYIYTYH O005KOMOJII00/0,
CHEKTPH HOJAYK dMeC OOJTOHIO, YbITAPBUIBIIITHIH ACUMITOTUKAIIBIK TY3YJIYIIY MIMKTCHTEH.

Teopusiniblk JKaHA MNPAKTHKAJBIK MAaHWIYYJAYyry. bByn M Teopusibik
OareITTaJIBIIIKA . Kerummiren HaTbIKaIapabl CUHTYJISIPAYY KO3TOJITOH
nudPepeHIUIIABIK, UHTErPO-TuDPEpeHIUIIABIK TEHAESMENEepAN H3WIIee Y4YyH, OIIOHIION
ANie K33 OHUp CHUHTYIApPAYY KO3TOJITOH TEHAEMENEpAU CanarTyy H3WIAee/1e, NPUKIAIIbIK
aiimMakTapnarsl: (U3MKaAarel, SKOJOTHUSIArkl, XUMUSIIBIK peakuusiIapaarsl, k33 OuUp xapbiM
OTKOPI'YUTYK  KOHCTPYKUHMSAJApJAarsl MpOIEecCTepau  camartyy u3mnneene;  Koulpreiz
PecniyOnukaceiHbiH YIyTTYK minumaep axkaaeMmuschbinbiH, JK. banmacarsin arteinnarst KY VayH,
“Manac” KTVYHuH wuHTErpo-mudGepeHIusIIIbIK TeHIeMelep OOIOHYa HW3WIIeeNIopYHe,
omouaoii sne Keipreiz PecnyOnukaceinbin  XKOXnopynna npodunguk >xkaHa Oarika
TaOMATTHIK-TEXHUKAJIBIK OarbITTap YYYH aralblH KypcTapJbl HINTEN YbITyyla KOJJIOHYyyra
00J10T.

JuccepTaluAHBIH KOProoro KOKJyy4y Heru3ru »o000Jiopy:

e KHWYHMHE MapaMeTp Me3rui OOIOHYA TYYHIYHYH acTbIH/A TypraHja, CIeKTPUHUH HOIIYK
Acellyy YeKuTH Oap mapaboiajiblKk TEHJEMEHHMH YbITapbUIbIIIBIHBIH aCUMITOTHKACHIH
Kypyy;

e KMYMHE mMapameTp OaplblK TYyyHAYJIapra KaTbIIIKaHAa >KaHa 4YeKTYy OlepaTop
CHEKTPUHUH HOJIAYK ACENIyY YEKUTHHE 33 OOJITOH/I0, MAaCEJICHUH peryispHu3alusiiaHrad
ACUMITOTHUKACBIH KYpPYY;

® CIEKTPUHUH HOJJIYK 3CENYY JKaHa TYpyKCy3 YeKUTTepu Oap nmapaloniaiblKk TeHIAEMEHUH
YBITapPbUIBIIIBIHBIH ACUMIITOTUKACHIH KYPYY;

® CHUHTYJSIpAYY KO3TOJIOH Maceseliep Y4YYH Pperyjspu3alusioo YCYJAyH KPHU3UCTHUK
ydypAarbl CHHTYISIPAYY KO3TOJITOH MapaboiaiblK TeHAEMeNep TYTYMYyHa KaJblIoo;

® CHEKTPUHUH HOJJAYK OMEC OJCeNyy UEKUTH OONTOHAO >KaHa YEKTYy OIlepaTop
JKOpJAHABIK  dYaTblpalllka dSKBUBAJICHTTYY OOJNIOHIO Mapabojalblk  MaceleHUH
YBITapPBUIBIIIBIHBIH ACUMITOTUKACHIH KYPYY.

JuccepTanusiHbIH  HAThIKAJApPbIHBIH ~ anpodaumschl. MiuTuH HaTbIbKanapsl
«Manac»  KsIprei-Typk  yHUMBEpCUTETMHMH WIMMUH  cemMuHapiapbiHia, Kaszakcran
PecniyGnukachIHBIH YIIyTTYK HIMMACP aKaJIeMUSICBIHBIH aKaJeMurd, npodeccop MyxrtapOait
OtenbaeBaun 70 kpulAbITbIHA KapaTta AcrtaHa MmaapbiHga 2012-KbUIbl  ©TKOPYJITeH
"@YHKIMOHAJIBHBIN aHAIM3 W €ro NpWIOKEeHUs" aTTyy 3J1 apajiblK WIMMHH-NPAKTUKAJIBIK
KoH(pepeHnusaa, llepMp MamIIeKeTTHK YAYTTYK H3WIAOOYYIYK YHHUBEPCUTETHHUH XKY3



KbUIAbITbIHA apHanein  Ilepmp maapeiga 2016-xeuiasia  16-21-malibiHIa ©TKOPYITOH
«MaremaTuka u rio0anbHbie BbI30BbI X X] Beka» JeTeH cuMno3nymaa OassHaairaH.

JuccepranMsiiblH ~ Temachl  OoroH4Ya  nmyOaukamusiiap.  JluccepTauusiHbIH
HaThIiKaIapbl Kaambickl 10 mwimMuil SMrekte xapwisuianran [52-61]. XKetm Ouprenenikexn
AMI€KTE MMWJIJETTEPAU KOy KaHa HaThlKajapJpl TAIKYYyJI00 WIMMHMH KETEKYUIe, ajl dMHU
MWIJETTEPN YEeUYY, HaThli>Kanapapl ayy aBTOPro THHHUILTYY.

Nmrun  kesemy :xaHa Tty3yaymy. [luccepraums maprryy Oenrwiep MeEHEH
TYIOHTMaJap/blH TU3MECHHEH, KUPHUILYYIOH, naparpaTap MeHEH MyHKTTapra OeJyHIeH y4
Oantan, ap Oup Oam OorOHYAa KOPYTYHAYJaH jkaHa 98 OynakTaH TypraH MaigaaHblITaH
anabusATTapAblH TUBMECUHEH TypaT. Jlucceprauusiibik Uil komnbioTepae Tepuwired 100 6apak
TEKCTTe OastHIaIraH.



NIITUH KBICKAYA MABMYHY

Kupuiryyne TemaHbIH —aKTyalnqyyJdyTryHYH HETW3JIEIUIIN, WINTAH YKaJIbl
MYHO3/1eMeCY JKaHa AUCCepTalnsi/ia KOJJOHYIyydy KOMOKUY MaTeprall OepuireH.

bupunun Oanm jauccepTalMsHBIH Temachl OOIOHYAa anadusATTapra CepenTH
KAMTBIAT, W3WIJAOOHYH TeMachl OOIOHYa Oalka aBTOPJIOPAYH HIITE KON KOy
KOJIZIOHYJITAH KOPYTYHAYJIapbIHBIH K33 OUp HAThIMKalapbl KEITUPHUIIET.

JxkuHYHM O0an y4 naparpadTaH Typyl, TOMOHKY TEHAEME YUYH apajail MacelleH!u
yplrapyyra apHajirad
L, = e du— L(x, t)u =f(x1), xH€eEQ, u|wo=h(x), ul,=0 (1)
£—0 6oaronmo, meiaga Q= Q X (0,T), Q aiimarel 4eKTeNreH skaHa [ JKbUIMaKail dex
apara 23; L (X,t) — ap Oump t€[0,T] y4yH CBI3BIKTYy ©3YHO TYHYHAOII DILIUIICTHK
OIepaTop.

Macenenu ToeMOHKY OOJIKOJI00JI0OPA0 YbIrapadbl3:

1) Omeparop L(X,t) >xeHekeill Ty3yMIyH omepaTopy OOyl caHajgaT na, ap Oup
t € [0,T] yuyn TeMeHKYy miapTTapabl KaHaarTtaHablpyydy {AMt)} cmektpre 33

00J10T:
M) =0, Vr=12,...p, Lu(t) <Ap2<...<0;

2) O3nyk pynkumsmap tyrymy { @ (Xt) } k=12,...pp+I1p+2,..., ap Oup t
Kaiicbl Oup H  ruabObepTTMK  MEMKMHOUMKTE  (QYHKUUSIApAbIH — TOJYK
OPTOHOpPMAaJaHTaH TYyTYMYH TY3OT.

Macenenn perymsapinoo yuyH (1) dopmyna OoroHYa peEryaspiioody e3repMesiepry
KUpru3eouns

=2 dpu()ds =D k=123 2

xaHa u(X,t, &) ynkuuaceiHbiH - opayna (M, e), M = (x,t,7),T = (Tp11,Tp42, =)

KeHEUTHIIreH QyHKIUSIIapAbl KUPTU3e0u3:

ﬁ(M' S) |T=<p(t)/s = u(x' t, 8)' (p(t) = ((Pp+1,(pp+2, ) (3)
Keneituiiren GpyHKUIMs YIYH Macese

L0 = £0,4i(M, &) + Dfi(M, ) — L(x, t)@i(M, €) = f(x,t), M € P, (4)

0| eree =h(x), WM, &)y =0 P=0Q x(—,0),

Dy = ) i (00,5
k=1



TYPYHA® KOOJIaT.

MacerleHuH YbITapblIbIIIbH (4) TOMOHKY TYPYHO U3IeHOn3

(0]

i(M,€) = z gl (M) . (5)
i=-1
Koodurmentrep  yuyH  HTEpalMsbIK  Macelelepiad  anadbl3,  alapiblH
YbITI'apbUIbIIITAPbI TOMOHKY (byHKHI/IHJIap KJIaCCbhIHAA U3ACJICT
P o0
U= uM)u= ) aOWt) + ) cpya(Dexp(tyu)bps (x, 0}
k=1 l']

Byn knaccta uTepauusuibIK Macesieep JKairbl3 UbITapbUIbIIIKaA 33 O0MylaT, KaTapablH
alppIM CYMMACBHIHBIH PETYJIpiIoody (YHKIMSHBIH JKapiambl MeHeH Tapyycy, (1)
MaceJE€HUH aCUMNOTOTHUKAJIBIK YbITapbhUIbIINIBI OOMyIl caHajaT, 0.a. TOMOHKY Teopema
JAWIICHT€H.

1-meopema. 1)-2) wapmmap amxapviiean 6oncyn oeinu. Ouionoo Kamapobwii
aupvin  cymmacoinoin - mapyycy (5), T =¢@(t)/e 6orconoo (1) macenrenun
ACUMNMOMUKATILIK Ybleapblibluibl O0ayn cananam, 6.a. scemuuiepiux xuuyunve & > 0
acana Vv 1= —1,0,1,...,n yuyH memeHnxky 6aanoo opyH aiam

|u(x, t,€) — ugy (x, £, (/) | < ce™.

2.2-naparpap TOMOHKY MAacCEJIEHWH pEryJsipjlaHraH aCUMITOTHKACHIH TYypry3yyra
apHaJIra

Lou(x,y, t,&) = edu — e2a(x)d2u— L(tu = f(x,y,t), (x,y,t) €Q (6)

u |t=0 =h(x,y), u |aQ =0

Byn xepme € > 0 — kmumne mapamerp, Q = Q X (0,T), Q= {(x,y):x,y € (0,1)},
d() — () aiMarbIHbIH Y€K apachl.

Macerne (6) ToMOHKY 0OJIKOJIA00IOPI0 HIUKTECHET:

1) ®yukius a(x)>0 ap kaungait x € [0,1] yuyH

2) a(x) € C*[0,1], f(x,y,t) € C*(Q);

3) XKenekeii Ty3ymuyH e3yne tyrymayy L(t) oneparopy ap oup t € [0, T] yuyn

JUCKPETTYY CIEKTpre 33 00JI0T
LYy, t) = 4 @O, 1), ¥y, Oly=0 = Y@, t)|y=1 = 0;
’KaHa TOMOHKY IIapTTapibl KAHAATTAH/IbIPAT
Api(0) <0, 4@ =0, Vk=12,..,p, Ay i(t) # Apyj(O),VIi#],
vtel0,T]ij=1;



4) bamrarksl )kaHa Y€K apajibIK MIapTTap sl MaKyJAANTyy MapThl aTKAPbLUIAT:

h(0,y) = h(Ly) =0.

TOMGHKY (popmynanap OoroHYa PETYIEPIIOOTY (i)YHKHI/IiIJ]apI[BI KI/IpFI/I3€6I/IB
1t t 1
, = — y d, .=1,2,..., = i = ——@; ’
77p+l 8_/(-) p+L(S) S l T S;] \/g(p](x)
1 .
(j=70;®),j =12, ¢;(x) = (1))~ lf a(s ' (7)
Meitnu ﬁ(M; 5); M= (X, Y, t; 9): 0 = (E; {: T, 7)); S; = (611 62)1( = ((1' (2)) n=

(np+1,np+2, ,) KeHEUTHITeH (DYHKIMS jKaHa aHbIH Tapyycy OalllTalKbl MaceJleHUH

2’

YpIrapbUIbIIIbIHA Ja KeeT (6), 0.a.
ﬁ(M» 8)|9=9(xts) = u(x Yt 5) (8)

e<x,t,e>=( Nt j A(s)ds) = (@92 A= (s dprnso)

(7) ocenke anbll, MbIHAAH J,u>KaHa 02u Tab6abbI3, omouao (8) Herusunae, (M, €)
KeHEUTHIreH QyHKUIUACH YUYH TOMOHKY MacelleH! KOE0y3:

L.i(M,e) = éTla + Tyt + Vel + €T3l + eVel i + 2L, 0 = f(x,y,t), MEW
ﬁ(M)l‘[:t:O = h(x, y)! ﬁ(M)law = 0! M = (X,y, t' 9)1 (9)
W = Q X (0,00) X (0,0) X (0,0) X (—0,0),

MBIHIA

Ty =0~ 8 T, = ) A0y, — L®), L, = —a()d?,

i=1

2 2
T3 = at — Ac, Lf = —a(X)ZLE’], L( = —a(x)ZLg,],
= j

Le; = 20;(x)05, + <p]'-'(x)a<, Lej = 2<p](x)6x5 + ;' (x)0;

2
2 2

2
DD )L A= ) (DT
j=1

j=1

Keneiirunren macenenut (9) ublrapblIbIIIBIH TOMOHKY TYPYH/IO M31eH0M3

(00]

i(M, &) = z a1, (M), (10)
k=—1
byn katapnabiH k03(QQGUIMEHTTEpH YUYH HUTEpalMsUIbIK Maceneiepau analbl3, ajap

TOMOHKY CI)YHKI_[I/ISIJ]ap KJIaCChIHAA YbIrapbliarT.

U = (u(M): u(M) =< v(x, ) + Z w(N), Wy, t) > +
=1



+<

2
Ce)+ ) Wi Derfe (;719] exp(), () >,
=1

G2 (e AN
erfc(zﬁ)—ﬁ{fexp( s“)ds, |ul(Nl)|<cexp<8T>, [,j =1},
24t

w(N) = (g1 (ND, w2 (N, ... ), Cx, t) = (Ci,p+j(xr t)),Nz =(xy,t¢&,1),
Wi, t) = (e (60), 93, 6) = @1 (3,0, 923, 1), ),
n= (77p+1» 77p+2i )15; = (5;1! EZ)J l,] > 1;

0

< U(X, t)r l/)(yr t) > = Z Up+i(x: t)lpp+i(yr t)r U(X, t) = (vl (x, t); Uy (x, t); )

i=1
o0

< C(X, t) eXP(TI) ’ l/)(y: t) >= z Cp+i.p+j(cr t) exp(¢p+j) ¢p+i(y’ t)

i,j=1
KeneiTiiiren macenene peryiaspioody (QyHKUUsIIAPAbIH JKapAamMbl MEHEH TaphbITyy
Kypry3eoys, 6.a. 8 = 0(x,t, &) TeHIEMEHUH dKHA OOJIYTYHO TeH KoE0y3. AHAaH apwl,
(10) GapabapabIKThI 3CKE aJIbII, KAJIBIK MY4® YUYH
Re,Zn(xi Y, t) = RS,Zn(xJ Y, t, H(X, t, 8)) = U(X, Y, t' g) - us,n(x! Y, t' S)
TOMOHKY MaceJleH! anaodbl3

LeReon (6, ¥, 1) = gon(x,y,8,0(x, t, €), ), R 2 |t=0 = Reon |69 =0 (11)
1) -4) Ow3aMH KypyyJapJaH JKaHa JKacajraH OOJDKOJIOOJIOPJOH —yJiam
Gon(x,v,t,0(x,t,€),€) OyHKIMICH & OOIOHYA OHp KajbllTa YEKTEIreH jkKaHa X,Y,t
OOIOHYA MITMKTEHUII )KATKAH aiiMaKTa Kaajnarad HoMmep yuyH N=0,1,2,.... y3ryJaTyKcys.
2-meopema. 1)-4) wapmmap amkapwinean 60acyn oetiiu. QUIOHOO dHcemuuiepiux
kuyune € > 0 yuyn memeuky b6aanoo opyu aiam
|u(x, V,t,8) —uUcn(x,,t, £)| <ce™,n=012,.. 6.a. (10) xamapovin aiipvim
cymmacwt (6) macenenun acuMnmomuKaiblK 4bleapblivliubl OOLYN CAHALAM, MbIHOA
€ = +0 ocana ywyn U metikunoueunoe icanadau iHcanevis.
2.3-maparpag)ta CUHTYJISIpLyYy KO3TOJITOH MapaloiajblK TeHIEMeNep TyTyMIaphl
Y9YH OMPUHYN YEKTHK Macelie WIHNKTCHET

Lou(x, t,e) = eo,u — e?a(x)0iu — A()u = f(x,t), (x,t) € Q,
u|t=O:Olu|x=0=u|x=1:Or (12)
MbIHIa € > 0 — kuumbe mapamerp, Q = x{(x,t):x € (0,1),t € (0,T)}.

(12) macene ToMOHKY O0JDKOJIIO0IOPI0 MIIMKTCHET:
10



1. 0 < a(x) € C*[0,1], A(t) € €=([0,T],C™), f € C*(Q,C™);

2. m X m marpunacel A(t) TeMeHKy ImapTrapibl KaHaaTTaHasipyyay {A;(t)}
YKOHOKOM 03YMIYK MaaHUIEPIMH M 33 GOJIOT:

a) 4,()=00i=1,.2..,k),

b) ReA;(t) <0(i=k+1,...,m),

c) () =L@, Vi*j, i,j=(k+1m);

3. A;(t) =0(i = 1,2, ..., k) chI3BIKTYY K03 KapaHIbIChI3 BekTopiopayH {b;(t)}, i =
1, k. K puiaiibik Kemer.

Macenenn  perynsapioo  kypry3eoys (12), Oyn Y4yH  perysspioody
e3repmMesieply Kupruzeous

t 1t i) @(x)
T—E—Z, ﬂi_gjo Ai(s)ds = p_— i=k+1,...m, &= Nk

vn=fg?, l@)—<1ﬂlﬂj Ja? 12 (13)

kaHa ymyHiai i(M,e), M = (x,t,n,¢,7,1), &€ = (&,$2),
n=(012), 1= (U1 Hiczs - ) KEHSHTHITEH QyHKISHBL, Gy

(xtdz(wﬁ)wﬁ)ijﬂﬂ>
PR T \VE Ve e e )

0 = (77» f! T, ,Ll), (p(X) = ((pl(x)' (Pz(X)), l,b(t) = (lpk+1(t)' lpk+2(t)f rlpm(t))

Omonpo, (12), (13), (14), keHewTniaren QyHKIMSIHBIH HETM3UHIE, TOMOHKY MAaCeICHH
anaopI3

a(Mr 8) | 0=y (x,te) = U,(X, t, S), (14)

- 1 o L
L.ii(M,e) = ETOu + Dyii — Vel + €Ty i — eVeleli — %Ll = f(x,t), M €EQ
u | t=Tt=pu=0 — 0,u | x=0,§,=1,=0 — u | x=1,E,=1,=0 — 0, (15)

Lz = a(x) Zl 1[2901(x)ale + <Pf'(x)azl]; TO = a‘r - Aanl = at - Afi

z 203, — A®), Ly = a(x)d2, Q(0,1) % (0,T) x (0, )

j=k+1

D,

(15) macesieHUH YbITapbUIBIIIBIH TOMOHKY KaTap TYPYHIO U3AeHOu3
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(00]

a(M, ¢) = Z 71, (M), (16)

k=—2
Koaddummentrep ydyH uTepanusiibik Macenenepau anadbi3, anap (yHKUUSIAPAbIH
TOMOHKY KJIACCBIH/IA YbITAPbUIBIIIAT:

m

U = e, 0 () = ) [0, €) + Yo () +

i=1

m 2
+ z <cgfj(x, t)+zw§f}(x, t)erfc (%)) exp(p;)1b; (0),
=1

j=k+1

2

|Y;(N)| < cexp <—g ) v;(x,t) € C*(Q), ¢ j(x, 1), wi;(x,t) € C®D)}.

i
T
N = (X, t, T],T),T] = (771' 772); 6 = (51152)1 bi(t)r [ = L—m_ManHHaHHH A(t)

©3YMAYK BeKTOpY, A;(t) 63yMayK MaaHure »0OoI Oepyyuy.

(16) kaTapabIH alipbIM CYMMACBIHBIH, PETYJIAPJIO04Y (YHKIHSIAPbIH JKapIaMbl
MeHeH Tapyycy, (12) Oamrankbl MacelieHMH — (OPMalIbIK  ACHMIITOTHKAIBIK
YBITAPBUIBIIIEI OOTYIT CaHaJapbl KOPCOTYITOH, 0.a. TATUIIACHTCH

3-meopema. 1)-3) wapmmaper amkapwviiean 6oacyn oetiiu. Quionoo 6 =
y(x,t, &) bonronyo, oOup  beayk  cymmanvin  mapyycy,  (12)  macenenun
ACUMPMOMUKATILIK Ybleapblibiuibl 6oayn canaiam, 6.a. € u N=-2,-1,0,1, ... scemuuiepiux
Kuyune 607120H00, MOMOHKY 6aanoo aouremmyy

n+1

||u(x, t,€) — ugn(x, t,7(x, t, e))|| <cez.

2.3. maparpadka Mucai Typry3yJiras, orep:

0 0 O
A(t) = (0 0 0 )
0 0 -2
a(x) =1+x, f(x,t) = col((1+x)t, 0, x(1+1))

YuyHuy OanrTa CHEKTPUHUH YEKUTTEPU OCeNyy KaHa CTaOWIAYy OMec
napabosIaibIK TeHIEMEIEPIU YbITaPYYHYH aCUMITOTUKACHI UITUKTCHET.

Macene kapanar

L.ou=edu—e?a(x)d2u—Lu=f(x,y,t), x,t€, (17)
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u |t=0 =h(x,y), u |aQ =0, (18)
meiaga Q = {(x,y,t): x,y € (0,1), t € (0,T)}, € > 0— kuuuHe mapamerp.
Maceinenu (17), (18) TemeHKY 00KOIIO0TOPI0 HIIMKTEHON3:

1) a(x) € C*[0,1], f(x,y,t) € C®(Q),

2) a(x) >0, Vx € [0,1]

3) {1;(t)} xeHexei TY3YAYLITYH €3y KOIIyJIraH omneparopynyn crmekrpu L(t), ap oup
€ [0,T] TemeHky mapTTapAbl KaHaaTTaHIbIPAT

L) =) = = 2,(8) <Appr(B) <Apia(t) < <A (0) < <0
mbiHaa A;(t) #0, Vi=p+ 2,n, ai 5MH ONEpaTOPAyH CIECKTPUHHH TYPYKTYYy 3MeC
3JICMEHTH TOMOHKY TYP/O 3JIECTCTHIIET

p1(®) =tq(t),  q) <0, VvV t€]0,T]

Oneparopay KeHEHTYYHY XKypry3eOy3 L. , Oyn ydyH peryaspuzanusiiooqy
GyHKIHUSUTap ARl KUPTU3e0n3

1 ¢ ® 1 t e
T = jl (s)ds 901(E y Tpe1 = ﬁ —Zj/lpﬂ(s)ds = \/_E(ppﬂ(t)'
0 0
t )
n=\/3. j=pp+2,p+3

_( D 1] 1/’1(95) g = P (x)
1/a(s Ved

(19)

JKaHa U3ACIYY4dY q)YHKHI/IHHBIH OopAyHa U(X,y,t,€) KEHEUTWITEH q)yHKHI/IHHBI Kapaf/'IGBIS
ﬁ(MI 8); M = (x, y: t; f) T, T’)J f = (fl' 62)' T= (Tli TZ)' 6yﬂ

A, ) g yinee = Gy t,0), (20)
B (00 Gpn(® P ¢(x)>
9—(5:@77): )((x,t,e)—( € ) \/E ) \/E )\/; )

(p(t) = (901, @2, ---,<,0p, 90p+2i )' l/)(X) = (¢1(x); l/)z(.X))

(19) nerusunne, d,u, 0Zu tyynaynapasl Taan, (17), (18), (20)nan xenelTunren mMacesne
KEJIMIT YbITaT:
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- 1 1
L.ii(M,e) = €0,1 + Ea,,a + Dyt — eAsu — pyii(M, €) — EAgﬁ —

—VeD i + Vepp 4 (t) [6T " ] Ve3Deil — e2L, (M, €) = f(x,y,t),M € Q
U |t=‘L’=0 = h(X), ﬁ(M, 8) |6Q = O;

D, = 2 2000, A= 0% + 07,
j=p(J#p+1)

Deg, = a2, + /@] 2= ) K Op;(O),
j=1

Lx = a(x)af, xfl a(x)[ZIPz(X)ax &1 + l/);’(x)]

@), Vj=12,..,p

L) = ) 4(®p;@), Af(t)={ , :
; JR J Apyj(0), Vj=p+1.

MBIH/IA P; ©31YK IpoeKTopiop, 4;(t) xoon 6epyy4y.

KeneitTuiren maceneHuH (21) yblrapbUIbliIbIH TOMOHKY TYP/© aHBIKTAObI3

00 00 2
4(M, €) = Z e/ Z be (3, ) (vi,k(x, £ + z ul (V) +
i=—1 k=1 =1
+)

j=p

2
Cl (e t) + lil Z;1(x, terfc (—2\;?)] exp(t;) +

+

qir(x,t) + Z wlk(x t)erfc( i/—)] (Tp+1) =V +V,+ Vs,

MBIHJIA ¥ (Tp4+1) MACEIECHUH YbITaPbLIBIIIBL.

3.2-maparpara TOMOHKY MaceJjie Kapaiar
L. = edu(x, t, ) — e2a(x)02u(x, t, &) — A(ulx, t, &) = f(x,t), V(x, t) € O
Ule=o = h(x), Ulymg = Ulx=q =0

byn xkepne u = col(uq,u,), f =col(fy,f,) € C*(Q),

14
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0<a(x)e Cc*[0,1], € > 0 — KUYHHE mapamerp,
Bomxonoioys,

1) A(t) oneparopy ap 6up t € [O, t] maprrapapl KaHaaTTaHIBIPYYdy CIEKTPre 33
00J10T:
() =2,(t) <A3(t) < -
2) ©3ymayk maanminep A;(t) = A4(t), i = 1,2, 6yn
ReA(t) <0,vte [0,T)] i =12
3) O3yMIyK xaHa OMPUKTUPHITEH BEKTOPJIOP OPTOHOPMAJIaHTaH, 0.a.
(Y ¥;) =6, kj=1,2,..
4) Bamtankbl YeKTel MapTTapabl MaKyJIallyy apTTapbl aTKapblUIaT.

Perynspuzanusiioody e3repmesiepay KUpru3zeomns

¢ _pi(x) ¢ _ (%) _t
. — \/E,l_\/g_3, T_gzi

t

1
nj = ;j[ﬂ(f) +Veq;(s)]ds = oi(t,€), j,l=12..

0

9100 = (~D)! f

t

1
Nk = _fﬂk(s)ds =0 k=3,

,/a(s 50

Anapnpl, X )kaHa t e3repMesiepy MEHEH Karap, Ke3 KapaHJIbIChI3 JIEM >KapblsuiaiiObI3 /a,
u(x, t, &) uzaenyyuy GyHKIMICHIHBIH OpAyHA KeHelTwiIreH pyukiusasl (M, €), M =
(X, 8): M = (X, L, (, g: T:): ( = ((1'(2)16 = (61162)' n= (T]1132) Kapaﬁ6bl?’ JKaHa all

Y4YH ﬁ(M, 3) |9:p(x,t,s) = U,(x, t, S);

0=@6nm, pete) = (22,220 0(te), ¢ = (91,0,).0= (01,0, opyn

ajiart.

(M, &) keHeTHIreH QYHKIUACH YIYH TOMOHKY MaceJIeHH KOKyra 60IoT

1
e

La(M,e) = 2 A1) +VEq ()]0, lek(t)é‘nku A(t)i — VeL i +

+eTell — evelgll + €2L, 0 = f(x, 1), ME€ER, i |t=f=n=o =h(x), 1ilspr =0,
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MBIHIA

N2
T; =0, — D¢, Te = 0, — D¢, D; = a(x)Z(gol(x)) 0z,

L= a(x)Z 20100, + 91 (99;], Ly = ()%,

R={M:x,t € Q,(,¢,n1€ (0,+0)};
KeHelTHIIren TeHIEMEHHMH YbIrapbIIBIILIH TOMOHKY TYPIO aHBIKTANObI3

(M, ¢e) = z (\/—) u; (M) +Ze’v](x t). (23)

j=-1

HTCpaHI/IHJIBIK TCHACMCIICP AU (bYHKIII/IHHapI[BIH TOMOHKY KJIaCCbIHIa qblrapa6513

U = {uy(M): (M) = Z Z ul; (N, ) +

=11=

{Z [ck](x t) +Zwk](x t)erfc( i/_)

+Qk(t) [Ck] 1(x t) +zwk1 1(x t)erfc( i/—

X (x,t) +

)] P26, 6) + By (N (e 1) +

[Ck](x t) +zw (x, t)erfc( i/_)]lp (x, t)} ek 3.

U KJIaCChIHAAI'bl UTCpAIUAJIBIK  TCHACMCICPANH YbIT'apbIIBIIIBIH KaMChbI3aall,

i,k=3

YbIrapbUIBbIIIKA KUPYY4Y QYHKUMSIIAPbl AaHBIKTAHOBI3.

(23) xarapabiH ailipeiM cymmachiH 8 = p(x,t, &) OonroHao TapeiTyy (22) mMacencHUH
ACUMIITOTHKAJIBIK YBITAPBUIBIIIBI OOJIYI CAaHAJIAPBIH aHBIKTAHOBI3, 0.2. TOMOHKY 0aajoo
anuIeTTYyY

|U(x,t, &) — U, (M) < ¢ (Vo) + el (24)

O=p(x,t,e)

AJIbIHTaH HaThIKa TOMOHKY TeopeMaja KOPYTyHyJIaHaT.
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5-meopema. 0 < a(x),h(x) € c"*1[0,1], A(x, t),f(x,t) € c®(Q) 6bepuneen
Qyuxyusinap ocana 1)-4) wapmmap opyn ancein Oetinu. Ouionoo (23) kamapOovin
atipoim cymmacuin mapwvimyy (22) macenenun acumnmomuKaiblK Ybleaplibiiubl OOIYR
cananam oa, (24) baanoo myypa bonom.

TBISAHAKTAP

N3unpeeHyH XKypYyLIYHOA® AUCCEPTAUMSIIBIK HINTE WIMKTEHYYYY Macelenepau
YbIFTapyyHYH PETYJISIPJIaHTaH ACUMIITOTUKACHI KypyJraH, CIIEKTPUHUH 3CEIIyY HOJl )KaHa
CTaOMIITYY SMEC YEKUTTepu Oap mapaboyiajdblKk TEHJAEMEHUH YbITapbUIBIIIBIHBIH
ACUMITOTHKACHl TaObLIraH, CTAOWIAYY dMEC yuypJarbl napadoiajiblk TeHIEMEIepauH
CUHTYJISIpDAYY KO3TOJTOH TYTYMYHYH YbITapbUIBIIIBIHBIH  pEryJspu3alusiiaHraH
ACUMIITOTHKACHI Kypyirad. OMIOHJI0M 3¢ CIEKTPUHUH YEKUTH 3KH 3CENTyy HeJl 3Mec
KaHa MPENENIUK ONEepaTop KOPJAHABIK TY3YJYIIKe 33 OONroHAO MnapadoiaibiK
MaCEJICHUH YbITapbUIbIIIBIHBIH ACHMITOTUKACHI TYPTy3YJraH.
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H3unooonyn o0vekmucu: CHEKTPU HSCeilyy OOIrOH CHUHTYJSIpAYY KO3TOJITOH
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YBITAPBUIBIIILIH TYPry3yy.
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ANbIHZAH HCOLIBIHMBIKMAP HCAHA ANAPObIH HCAHBLIBICHL: VI3UIII00HYH HETU3UH[Ie
NpeAeIINK ONEPaTOPYHYH CIEKTPU ICENYY HOJI YEKUTHH KaMThITaH >KaHa KUYUHE
napaMeTpu yOakbpIT OOIOHYA TYYHAY aJJIbIHIA, OIIOHAOW 3Jie¢ OapJbIK TYyHIyJap
anabplHIa TypraH mnapabosia Ttubunaeru auddepeHInanablK TeHIAeMeIep Y4yH
YBITAPBUIBIIIBIHBIH  PETYJISIpJIAaHTaH ~ aCUMITOTHKAchl  Typry3yirad. [Ipenenauk
OMEPATOPYHYH CHEKTPU HOJ UYEKUTH MEHEH Karap CcTa0uiaayy Oo0JIOOTOH YEeKUTH
KaMThITaH yuypiap H3WiAeHTeH. bynapman ceIpTKapbsl NpeeiIuK ONepaTopyHyH
CIEKTPHU dceNyy Hesre Oapabap 00J00TOH YEKUTTEPAM KaMTBHITaH kKaHa ajl OMp raHa
JKOpJJaH  TOPUYOCYHAa  DKBHUBAJICHTTYY OOJrOH  MaceleHWH  aCHMIITOTHKAJIBIK
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Oovexm uccnedoeanusn: CUHTYISIPHO BO3MYIICHHBbIE NapaOOIMYECKUE 3aladyd C
KpaTHOM TOYKOM CIIEKTPa MPEAEIBbHOTO OIleparopa.

Ilenv uccneooeanua: TOCTPOCHHE ACUMIITOTHYECKOTO pEIICHHs 3axad  JUIs
G depeHINaTbHBIX YPaBHEHUH apaboIMyecKoro TUIa ¢ MaJIbIM apaMeTPOM.
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Honayuennvie pesynomamor u ux Hoeéusna: IlocTtpoeHa peryisipu3oBaHHas
aCUMITOTHKA pEIIEHUs MNapa0OJUYeCKOro ypaBHEHHS C HYJEBOM KpaTHOM TOYKOU
CIIEKTpAa, KOTJa MaJIblil apamMeTp CTOUT Iepe]l MMPOU3BOIHOM IO BPEMEHHU U IIPU BCEX
IIPOM3BOJHBIX M KOTJa IMpPEACIbHBIA ONEpaToOp HMMEET KPATHYI HYJIEBYIO TOUYKY
cnekTpa. M3ydeHsl citydau, KOrjaa NpenesibHbIA ONepaTop, HapsAy ¢ KpaTHOW HYJIEBOU
TOYKOM CIEKTpa, COACPKUT U HECTAOWIIbHYIO TOUKY criekTpa. PaccmaTtpuBaeTcs 3amaya
C KpaTHOM HEHYJEBOW TOYKOW CIEKTpa TMPEOeIbHOrO OIeparopa, KOTOPBIN
DKBUBAJICHTEH OJHOM >KOPAAHOBOM KIIETKE, HM3y4YeHa AaCHUMIITOTMYECKas CTPYKTypa
pelIeHns U IIOCTPOEHA €ro aCUMIITOTHKA.



RESUME

Kulmanbetova Sagunbyby Musekovna "Asymptotics of solutions of singularly
perturbed parabolic equations with a multiple point of the spectrum' The thesis is
submitted to confer the Scholarly Degree of Candidate of Physical and
Mathematical sciences on the specialty 01.01.02 - differential equations, dynamical
systems and optimal control

Keywords: asymptotics, parabolic equation, boundary layer functions, parabolic
boundary layer functions, singularly perturbed problems.
Object of research: singularly perturbed parabolic problems with a multiple point of
the spectrum of the limit operator.
The aim of the research: constructing an asymptotic solution of problems for
differential equations of parabolic type with a small parameter.
Method of the research: in the research in constructing of the regularized asymptotic
solutions of problems S.A. Lomov’s method which was modified by A.S Omuraliev for
the study of singularly perturbed parabolic problems with a multiple point of the
spectrum is used.
The results and their novelty: The asymptotics of the solution of a parabolic equation
with a zero multiple point of the spectrum is constructed even when the small parameter
stands in front of the time derivative and for all derivatives when the limit operator has
a multiple zero point of the spectrum. The cases when the limit operator with a multiple
zero point of the spectrum which contains an unstable point of the spectrum is studied.
The task with a multiple zero point of the spectrum of the limit operator which is
equivalent to one Jordan cell is studied. Asymptotic structure of the solution is learned
and its asymptotics is constructed
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