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NB3NJIIOOHYH KAJIIbI MYHO31O0MOCY

JluccepTanMsiHbIH TEMACHIHBIH AKTYAJAYYJyry. YUYYHUy TapTUITErH
Kekeue TYYHAYIyy auddepeHIuaniblk TeHAeMelep — KONTereH (QU3MKaIbIK
KyOynylITapAblH >KaHa MPOLECCTepANH MaTeMaTUKAIBIK MOJAENIepU Ooiyn
acenrenier.  Mwucanbl, — Kapakallyy-TCIIMKTYY  4Yeupeneple  CYIOKTYKTY
YBIMKAJIOOHYH IPOLECCTEPUH, TOIYpPAKTarbl HBIMAYYJIYKTYH ©TYY IpPOLECCHH,
reTeporeHlyy ueilpesie  KbUIyyJIyKTy  OepyYHY, MAUCHEPCUSIIBIK  KaHa
abcopOnusutyy Oup eI4eMayy H30TPOINTYK TOMOTCHAWK YOHPOeI® aKyCTHKAJIBIK
TOJIKYHIAPABIH TApaJBIIIGIH  MOJEII06 MEHEH OaiJIaHBIIIKAaH KONTOeroH
Macesenep, CEpInuIrnuTyy 4deiipene Oy3ylyylapAblH Tapalyy HpPOLECCH YU4YHUY
TAPTUOTETH XeKeue TYyHAYNyy auddepeHnnanapik TeHIeMelep YIYH TecKepu
MaceJenepau U3NIeere aibll KeJeT.

Huddepenuumanapik TeHAEMENEp YUYYH TECKEpH Maceielep Jem Ty3
MacCeJICHUH YbITaphUIBIIIBI JKOHYH/IO K33 OUp KOllymMua MaajbiMarTapiaH (Kaiipa
aHBIKTOO MIApThIHAH) AU(depeHITNANIBIK TeHAEMEIepIuH KO PUIIMEHTTEpUH, OH
XKakTapblH (Oynak (QyHKIUSUIApbIH), OIIOHAOW 7Jyie¢ OAallTankbl KEe YEKTHK
mIapTTapblH KaHa YbITApBUIBIILITAPBIH AaHBIKTOO Macenenepu artaiaT. MblHaan
Maceleynep Kapalblll JKaTKaH TMPOLECCTUH  MATEMATUKAIbIK  MOJEIMHUH
CTpYKTypachl ~ Oenrmiayy  OOJTOH  MaTeMaTHKalblK  MOJEIJAUH  ©3YHYH
napameTpiiepuH Tabyy 3apbul OOJITOH yuypiap/ia KeJHIl YblraT ydypiap/a nanaa
00J10T. «Teckepu Macesne» TEPMUHUH OPYCTYH KOPYHYKTYY MatemaTukrepu M.M.
JlaBpentneB (1969) xxana B.I'. Pomanosnop (1969) kuprusres.

Yuypaa MareMaTuKalblK (DU3MKAHBIH TECKEPU Maceselepyu TEOPHSIChIH
MockBa (Heruzgeeuycy A.H. TuxoHoB) xana Cubups (Heruszmeeuysiepy M.M.
JlaBpentheB xkaHa B.I. PomaHoB) cbIsikTYy OHMp Kartap MaTeMaTHUKaJbIK
MEKTENTEPAUH OKYJIIepPY, OMOHAO0N e anapasiH makuprrepu HO.E. AHUKOHOB,
A.JLbyxreiim, A .W.IIpunenko, A.M. Jleaucos, C.H1. Kabanuxun, B.I'. SIxHo xk.0.

OKUHYM JlapakaJarbl TUNEPOOTaIbIK TUIITETH TEHJIEMENEPANH TeCKepu
MaceJIeJIEpAUH  TEOPUSIChIHA MAaaHWIyy u3Wwiiee cainbiMblH  B.I'.PomaHOB,
C.N.KabanuxuH »aHa alapibIH OKYy4yJIaphbl KOIIKOH.

YuyHuy napakanarsl TAepOosaiblK TEHASMENEPIUH TeCKepU MaceleIepu
CaNBIIITHIpMANTYy a3 wuswigeHreH. Kos Oup Macenenep raHa H3WJJICHTEH.
Omentur, mucaibl, b.C.A651a0eK0B dIMI'€KTEpHHIC MEUKUHIUKTHK ©3rOpPMOJIOpTe
K63 KapaHIpl KOA(p(UIMEHTTH aHBIKTOOHYH TECKEpHU MaceleliepuH, KaanaraH
KOd(POUIIMEHTTUH MEHEH Kaiijpa aHBIKTOO INAPTHIHBIH AHBIKTAIYy aiMarsl Aa
KeJIOeTeH ydypiap/aa Kapajira.

JluccepTauMsiHbIH TEMACHIHBIH OKYY “KaHA WINMHUI MeKeMeJep
Tapa0bIHAH KYPry3YJayl KATKAH HErM3rd 31160 UILITEPH MEHEH
OailJIaHbIIIbI:

Hucceprannsuisik xymyi JK.banacarsin arsingarel KYYHyH matemartnka



xaHa uH(popmatuka ¢akynbreTuHuH «Konmonmo wmatematuka, uH(pOpMaTHKa
KarHa KOMIIBIOTEPAMK TEXHOJOTrusuiap”  KadeapachblHbIH UMM U3WI100
OareITTapbl MEHEH OAlJIaHbIIITA ATKAPBLIIbI.

M3unneeHyH MakcaThbl KaHa KOKJIraH Mmacesaesep. /lnccepranusiHbH
MakcaTbl - YYYHYY Japaxajaarbl TUIepOONalblK — JKEKeue  TYYHIYIyy
T depeHINANABIK TEHIEMENEp YUYH TECKEPH MacelelepArH YbIrapbUIbIIIBIHBIH
JKallallbl KaHa JKaITbI3JBIIBl JKOHYHI® TeopeMaiapAsl Aanuiaee. byn MakcaTtka
KETYY YUYH TOMOHKY MaceJieep KOKJIraH:

1) yuynuy napaxkagarsl runepOoiaiblK TEHAEMENIep YYYH TYy3 MacelelepauH
YBITapPbUIBIIIBIHBIH KAIIAIBIHBIH aHA KaJTbI3AbITBIHBIH JKETHILTYY LIapTTapbiH
Tabyy;

2) Kem KaHa ap TYPAYY MyHe3[eryurepy 0ap y4yHUy Japaxaaarbl THIepOOoIaIbIK
TEHIEMEJEP YUYYH CBI3BIKTYY >KaHa CbI3BIKTYY 3MEC TECKEpHU MaceleaepIuH
YbITAPBUIBIIIBIHBIH OUp MAaaHWIYY YbITAPbIMAYYJIYTY YUYH JKETUIITYY LIapTTap/bl
Tadyy.

Nmrun  wiauMuii  KaHBLIBITBL.  JluccepTanusiia  ajlblHTaH — OapbIK
KBIUBIHTBIKTAD JKaHbl JKaHa MAaTEMaTUKAJbIK HETW3JAENTreH Januiiepu Oap.
TeoprsIbIK JKaKTaH alraHAa JUCCEPTALMSIHBIH JKBIMBIHTBIKTAPbl MaTEMATUKAJIBIK
(U3MKaHBIH TECKEPU MaceseNepIuH TEOPUSACHIH UILITEN YbITYYHY YJIaHTYYJla KaHa
TOMOHKY 16} KBIMBIHTBIKTAP AJIBIH/IBL:

1) Dcenenren xaHa ap KaHjall MyHe3Aerydtepy Oap yuyHUY Aapakaaarbl
TUIIEPOOJIATIBIK  JKeKeue TYyyHAylnyy auddepeHuanablik TeHIeMenepre Ty3
MaceJeNepau Yblrapyy YUYH )KETUIITYY IapTTap TaObUIraH;

2) DceJIeHTeH KaHa ap KaHIald MYHe3Ierydrepy Oap ydyHUY Japakanarsi
rUnepooJIabIK KeKedue TYYHAYIyy Aud@epeHuanablik TeHaeMenep YUyH Oyak
(GYyHKUMSICBIH ~ KaHa KO3(P(QUUUEHTTH AaHBIKTOO TECKepU MacesesIepUuHUH
YBIraPbUIBIIIBIHBIH KAIIAIBIHBIH KaHA KaJITbI3bITbIHBIH [IAPTTAPHI AHBIKTAJITaH.

AJIBIHTaH HATBIHKAJAPABbIH TCOPHAIBIK KAHA PAKTUKAJIBIK MAaHUCH.
Jucceprauusga anbiHIaH WIMMUAN KBIMBIHTBIKTAP TEOPUSIIBIK MYHO3I® 33. bUPOK,
YUYyHUY JAapaxajaarbl rUNepOoJiaiblKk TEHAEMeNep YUYH TEeCKepH macelesep Oup
TEKTYY 4eHpe[1® aKyCTHKAJbIK TOJKYHIApbIH TAPaJbIIIbIHAA, CYOKTYK JKaHa ra3s
MEXaHUKACBIH/A JKaHa HBIMAYYJIYKTY OTKOpYYIe KEHUPHU KOJIIOHYJAapblH ICKE
allyy MEHEH, OyJl WUIUTHH >XbIMBIHTBIKTApbIH K33 OUp MPHUKIAIIbIK Macelenepau
yeuyyre maiiananyyra 0osoT. Jlucceprauusana ajlblHIaH HaTblXKajgap >KOTOPKY
TapTUIITETH KEKede TYyHAYJaphbl Oap muddepeHuranabplKk — KaHa
uHTerpoauddepeHInanablK TEHAEMeNep YIYH TECKEPU MaceseIepIuH TEOPUSIChIH
UIITeN YbITyyra cajblM KOIIOT JIeN HWIIeHeOu3. AJIBIHTaH HaThliKaaapabl
TOPTYHUY ’KaHa aHJIaH >KOTOpKY Japa)kafarbl rurnepOosanblk TeHIeMeNnepauH Oup
©JTYOMJIYY JKaHa Kell eJ4eMIYY TECKepHU MacelleJiepand U3WII1ee/10, OLIOHI0N 3J1e
MBIHA TEHAEMEJEpre aJbIHbIN KEIYY4dy NPUKIAJJIbIK Maceelepau Yblrapyyaa
KOJIJIOHYyTa 00JIOT.



Koproo yuyH CyHymITajaran Herm3ru :ko000J1op:

1) sceneHreH MyHe3meryudrepy Oap rumnepOoiainbik TeHAeMeHuH Korm
MacCeJICCUHUH YbITapbUIBIIIBIHBIH KAIIAIIBIHBIH KaHa AT bI3IbITbIHBIH KETUIITYY
IapTTaphl;

2) JCelieHreH MYHO3Jerydrepy ©Oap rHmepOoJiaibIKk  TeHAEMEICTH
yOaKpITTaH K63 KapaHabl O0NroH Oynak (YHKIMICBIH aHBIKTOO TECKepu
MaCEJICCUHUH YbITapbUIBIIIBIHBIH JKAIIAIIBIHBIH JKaHA >KaJITbI3JIBITBIHBIH KaMChI3
KBUTY Y9y KETHUIITYY IIapTTap;

3) oceneHreH MyHe3[erydrepy ©Oap rumepOoJiablKk — TCHJACMEICTH
MEHUKUHIUKTETH ©3repMeJIoH Ke3 KapaHAbl OoNroH Oyiak (GyHKUUACHIH Talyy
TECKEPHU MACEJIECUHHUH YbITaPhIMAYYJIYTY YUYH XKETUIITYY LIApTTap;

4) oceleHreH MYHO3[erydrepy Oap TUNepOONanblk TEHISMEIETH 3H
TOMOHKY MYuejJery yOakbITTaH Ke3 KapaHJbl OOJIrOH KOA()DPUIMEHTHH aHBIKTOO
MacCeJICCUHUH YbITapbUIBIIII;

5) ap kanpmaii MyHe3jeryurepy Oap rumnepOosianbik TeHaeme yuyH Ko
MaCEeJICCUHUH YbITapbUIBIIIBIHBIH JKAIIAIIBIHBIH JKaHA >KaJTbI3JIBITBIHBIH KaMChI3
KbUTYY4Yy KETUIITYY IIapTTap;

6) ap kaHmaili MyHe3meryutepy Oap TUIepOOJalIbIK TEHICME Y4YH
yOaKbITTaH K63 KapaHJbl OOJI'OH TEHJIEMEHWH OH J>KarblH aHBIKTOO TECKEpH
MacCeJICCUHUH YbITaPbUIBIIIbI, KaYaH KOOOUTYYUy MEHKHUHIUKTETH 63rOpMOJIOH KO3
KapaHJbl 00JICO;

7) ap xaHmaii MyHe3merydrepy Oap TuIepOONaIBIK TEHACME YYYH
yOaKBITTaH K63 KapaH/bl OOJTOH OH arblH aHBIKTOOHYH TECKEPH MAaceJIeCHHHH
YEUMJIMIIY, KayaH KeOenTyyuy OapAblK e3repMesiopieH Ke3 KapaHsl 00JIco;

N3uanee meromnopy. Koronran teckepu macenenep Y4yH THELIENYY TY3
MaceliesiepAy YbITapbINIBIHBIH  JKAlllalllbl  KaHa JKaJTBI3IBITBl  TeopeMasiaphbl
JATWIIIEHUTI, aHBIH aKbIH YBITAPBUIBIIITAPBI TYpPry3yiaT. Teckepu macenenepanH
YBITAPBUIBIIIBIHBIH  JKAIlANIbl JKaHA SKAJITBI3ABITEL  TEOpEMajapblH  JaTHII00
BIKMaJapbl aliradykbl TECKEPU MaceJeleH IKUHYM Typnaery Bonbreppa TuOuHIETH
TEHJIEMeJIep CHUCTeMachlHa ©TYYre HerusaenreH. byn ydyH komrymya mapTrapibl
(kaiipa aHBIKTOO IIAPTTApbIH) JaHa THEIIEIYY Ty3 Maceelepad alKbIH
YBIFaPbUIBIIITAPBIH KOJJOHYY MEHEH OM3 M3WIJIEHYYYY TECKEPU MacCeJIeHU YKUHYHU
Typrery Bombreppa THOMHIIETH TeHIEMeENep CHCTeMachlHa allblll KeneOus AHmaH
kuiinH BOT bIkMackl KOJI0HYNAT.

JuccepraunsiHbIH HATBIKATAPbIHBIH JKAPBISIAHBIIIbI.
JluccepTanMsIHBIH HETH3TH KBIMBIHTHIKTAPBI 8 3MIeKTe, aHbIH WYMHAC YIYTTYK
aTTECTAlMSUIBIK  KOMHCCHUsI TapaOblHaH >KapbIsJIOOTO CYHYII KbUIbIHTAH 7/
KypHAJIIBIK Makaiana [1-7] »kaHa 51 apanblk KoH(epeHiusga 3 OasHIama
tesuctepunae [8-10] skapeisyianran. DKH JKypHAIABIH UMIAKT (akTopiopy [3,6]
0,11eH KeM ’Mec.



N3nenyy4yHYH Keke cajbIMbl. Jluccepranusana 4arbUIIbIPbUITaH MIIMMUA
KBIMBIHTBIKTAp aBTOPrO TaHa TAaaHABIK. bBUpreNnemkeH HWIITEpAE MAaCEICHUH
KOIONIYIIY JKaHa TalKyyJloOo WIMMHUN keTekud, ¢.-m.u.ja., npodeccop b.C.
AO0nabeKOBAYH TY3[OH-TY3 KaTbIIIYyCy MEHEH >XYPIy3YJAy, al dMHU aJlbIHTaH
WIMMHUN KBIMBIHTBIKTAp u3neHyydy A.K.JKopoesre Ttaannpik. buprenemken [7]
OMIEKTE MACEJIICHH KO WJIMMHIN KETEKUYHUIe, >KbIMBIHTBIKTAPIbl TAJIKYYJI00
b.C.A0Ona0exoBro xana A.A.KaceimanueBara TaaHIbIK.

JIuccepraunsiHbIH Kbl BIHTBIKTAPbIHBIH anpodanmsChI.
JuccepTallUsiIHBIH  HETU3TU  OKBIMBIHTBIKTAPhl TOMOHKY JJ1 apaliblK WIMMUN
KoH(epeHIrsIIapaa JKaHna ceMUHapiapaa OastHIasIbl )KaHa TaIKyyIaHIbl:

- Axamemuk  A. bepybOaesmun 70  KbUABIK  IOOWIEHWHE — apHaAIraH
“MaTeMaTuKaHbIH 3aMaHOan Macesjelnepu”  arryy 31  apaiblk  WIUMUA
koH(pepenuusa. — bumkek: KP YUAHBIH mMaTemMaTuka WHCTUTYTY, 16-18 uioHB,
2021-xp11;

- «Teckepu kKaHa KOPPEKTYY 3MEC KOKJITaH Macesenepay YeuYYHYH TEOPHUSCHI
YKaHa CaHJIbIK bIKManaps» Poccust mnumaep akaaeMusIChIHbIH akagemuru B.1.
PomanoByH 85 KbuibIrbiHa apHaiTaH XV 311 apaliblk HWIUMUANA KOH(EPEHIIUSACHI.
HoBocubupck, Akageminaapuacsl, 30-okTsiOpsiHaH 3-HOs10pbIHA yetinH,2023 -
KBLI,

- Keiprei3 PecrryOnukachlHBIH YIIYTTYK WIMMACP aKaJAeMUSICHIHBIH 70 KbUIIBITbIHA
kaHa Keipreiz  PecnyOnuKachlHBIH +— YIYTTYK  WJIUMJIEp  aKaJeMUSIChIHBIH
Matematuka MHCTUTYTYHYH 40 KblabirbiHa apHanran ““V bepyOaeB okyymnapsl”
1 apanblk WiIMMUM KoH(epeHuusicel. — bumkexk: KP YHMAHBIH maTemaTuka
UHCTUTYTY, brumkek,20-21 nroab, 2024-Xb1T;

- K. banacarein ateiHAarsl KbIprel3 yiayTTyK YHUBEPCUTETUHHH KOJJOHMO
MaTeMaTrKa, MH(OpMaTHKa kaHa KOMITbIOTEPAUK TEXHOJIOTHsUIAp KadeapachiHbIH
cemunapiapeiaaa (bumkex, 2021-2022:x.).

- Teckepu aHa Tyypa smec Koroaran maceienep» (bumkek, KMMY, 2018-2022),
WIMMHUN KETEKYUCH, (PU3MKa-MaTeMaTUKa WIMMJIEPUHUH JOKTOPY, Mpodeccop
Abnabekos b.C.

JAuccepranMsiHbIH TY3YJIYHIY KaHA KeJeMy. J(uccepTanus KUpUII CO3/6H,
TopT TinaBamaH, 11 Oemymmen Ttypran, 60 aTanblTarkl aaaOUATTAPABIH
TU3MECHHEH JKaHa KOpYyTyHAyJapAaH Typat. JlucceprauusiHbiH Kaibl keiaemy 90
oertn  Ty3eT. DopMmynanapAblH, AaHbBIKTAMAJIAPAbIH, JIeMMajapJblH aHa
TeopeMajapAblH HOMEPJIECHUIIM Y4 OpYHAyy OeiruieHreH, 0.a. arepae dhopmyna
(1.2.1) HomepuHe 33 0OoJsico, aH/a aj OMPUHYM TJIaBaHbIH SKUHYM O6TYMYHYH 1-
dbopMyrachl SKEHIUTUH OUIITUPET.



JANCCEPTAIMAHBIH HET'U3I'I MASMYHY

Kupuinyyne TeMaHblH akTyalayyiayry, SKyMYIIKa >KalIlbl MYHE3]1eMe,
U3WIJIOOHYH MaKCaThbl, UJIUMUN KaHBUIBITHI, MPAKTUKAIBIK 0alyyilyry, KOProoro
KOIOJIyy4dy HETHU3TH K000J0p OasHaaIraH.

JuddepeHunanaplk TEeHAEMENep YYYH TECKEpU MaceleNepIuH a3bIpKbl
yaypaarsl Teopusicbl opyc mateMatukrepu A. H. Tuxonosayn (1943, 1961, 1986),
M. M. JlaBpentbeBaun (1980, 1991) xana B. I'. PomanoByH (1984, 2005)
AIMTEeKTEpUH/IC JKapairaH >KaHa eHYKTYpYJIreH. Teckepu macenenep T€OpUSICHIHBIH
OHYTYY TapbIXbl, aHBIH a3bIpKbl adayibl, KeHUpU OHOIHOrpadusicel KOTOpPKY
alThUITaH aBTOPJIOPAYH MOHOTpadusapbiHIa OCpUIITEH.

Kuttnnuepank 6yn macenenep 0. E. AnuxonoBayH (1978, 1995), H. S.
besnomenkonyn (1975,1977,1983), 10. 4. benosayn (1991), A. JI. Byxreiimaun
(1983, 1988), C. . Kabanuxunmuu (1988, 2001, 2009), A.U. IlpunenkonyH
(1992, 1999), B. I'. PomanoBays (2002), B. I'. Axaonyn (1990), XK. P. Kenonnyn
(1987) »xana Oamika Gup KaTap aBTOPJIOPAYH SIMIEKTEPUHIE U3NWIACHHUII, UIITEIUI
YBIKKaH.

bupnaun rnaBa  «AJJABUSATTAPI'A XAHA JMCCEPTALIMAHBIH
KBIMBIHTBIKTAPBIHA TAJIJIOOJIOP» sku myHKTTaH Typar. 1.1 myHKTyHIa
“ApabusTTapra TaJg00J0p” JAMCCEPTAlMAHBIH Temachl OOIOHYA agadusTTapra
cepen canaT. byl MyHKTTa CyHyIITaldraH IUCCEPTALMSHBIH TEMAachlHA SH >KaKbIH
Oamka aBTOPJIOPAYH OMIEKTEPHHMH HIMMUN  HaThIDKATaphlHA — TalAo00
KyprysyJset. 1.2 «/luccepTaliusiHbIH KbIABIHTBIKTAPbIHA CEPEN CATyy» 0OIIyMYH/1O
JUCCepTAalUSIHBIH WIMMHIA HaThIMXKanapblHa KEHUPH OasiHAamMa OepUiIreH.
b.C.A6na6ekonyn (1998) xana O.C.3uxupoBayn (2000) smrexrepu
YUYHUY Japaxaaarbl runepOonanslk TeHaemenep yuyH Komm macenecuH jxaHa
apajaill MaceJjeNepan U3nieere apHairad. by sMrekrepnie yayH4y Japakajarsl
rUNepooabIK TEHAEMENep YUYH JIOKAJAbIK YEKTUK MaceseNepaAnH YeUnJIHILIN
OoroH4Ya macenenep m3wieHreH. Aramn aitkanga, b.C.A6mabexos (1997) scenyy
MYHO3[IOTYUTYY THIEpPOOTANbIK TEHIAEMEHUH aWKbIH YbITapBUIBIIIBI TaOBUITaH
xkaHa HeruznereH. O.C.3ukupoBayH (2007-k.) SMreKTEpUHIE TUIEPOOTAIBIK
TUNITETH MOJACIINK TEHAEMENEpInH ONp KJIACCHI YUYH JIOKAJIIBIK IMEC OariTankbl-
YEeKTUK MaceJlleJIepUH  YbITapbUIBIIIBIHBIH Kamambl  O0IOHYAa — Macelnesep
W3UJIICHTEeH.

Y4yHYy TapTUNTErn THUMNEpOOTANBIK TEHJAEMeJIepre TEeCKepu Macelnenep
TECKepU MaceJieJIep/InH TEOPUSIChIHIA CalBIIUThIPMaNyy Kaml OarblT Oomyn
ca”anat. byra 4eliun y4yH4y gapakagarbl TMIIEpOOJIMKANBIK TEHJAEMEJep YUYH
MEUKUHIUKTUKTETH ©3TOPMOJIOH KO3 KapaHAbl 00JT0H KOAID(PHUIIMEHTTH aHBIKTOO
TeCKepU Macemneiaepu, KadaH KOd(DPUIMEHTTHH aHBIKTATyy OOJacThl MEHEH
KOIIyMYa aHBIKTOO HIapThl Jan kendereH yuypaa b.C. AGiaGekoBIyH dMIeruHIe
m3wingeHred. b.C.A6mabekoB yuyHUy Aapaxaaarbl TUIEpOOIaIbIK TEHACME YUIYH
Komm wmacenecuHuH 4blrapyy bIKMachlH Ty3reH. [lamamOepnuH QopmynachiHa
OKIIIONI aKBIH YbITapPBUIBIII aJBIHTaH.



1- maceute.

o oo o
Lou= (5 + aj{@f—z —ax—zlu +q(x)u = f(x,1), (1)

TeHaeMecH yayH Q Oamrranksl mapTtsl 6ap Komm macenecun kapar Kepeiy
u(x,0) =u,(x), u(x,0)=u/(x), u,(x,0)=u,(x), XxeR. (2)
bepunren q, f,u;, 1=012 dyskmusnaper yuyn (1), (2) macenecu

KOPPEKTYYy KOIOJITaH, 3repje MaceleHUH OCpMIMINTEpPU YUYH (PYHKIIMOHAJIBIK

MEUKHUHIUKTEPH >KaHA YbITapBUIBIIITHEIH MEMKUHAWIU Tyypa TaHAalIraH OO0JICO.
UsiHbIHA, STEP/IC

q(x) eC(R), u,€C’(R), u eC*RR), u,eC'(R), feC(Q;),
anaa Oyn maprrap Qt ma (1.1.1), (1.12) maceneHUH KJIaCCUKANbIK YbITaPbLIBILIbI

GomymyHa ek oeper, 6. a.U e C*(Q,).

Teckepn  macenenu  koroyman  wMypyH (1), (2) MacenecuHUH
YBITAPBUIBIIMIBIHBIH  JKAIIAMIBIH JKaHA JKaJNTBI3ABITHIH JaTWIICHON3 »aHa Oyl
YBITapbUIBIIITHIH K33 OUp KACHETTEPUH OeNruieions.

(X, t) uekut apkpuTyy (1) TCHIEMEHUH MYHO3IOIy4Topy jKaHa X Ory MCHCH
yeKTeareH X, t rerm3auruaaeru y4u Oypurykty A(0,T) Menen Oenrueiiim.

l-memma . DOrepae kKappaiinelp Omp T >0, g(x) e C[-T,T],
u.(x) eC*'[-T,T],i=0,1,2, f eC'(A(0,T)) Gonco, anma A(0,T) obnacteiaa (1),
(2) MmacemeCHHMH KIaCCUKAIBIK YbITapbUIbIIb 3!,

2-macesie. bepwiren u;, 1=012, f ¢dynknusuiap 6ororya (X) € C(R)

TtaOyy kepek OoscyH, srepae (1), (2) macenenun ubirapbuibiimibl x=0, 0<t<T
KONTYI'YHO KapaTa aHbIH X OOIOHYA SKMHYHM TApTHIIKE YCHUHKU TYYHIYCY MCHEH
oupre Genrmiyy 60Jco

U0, 1) =po(t), ux(0.t) = (1), Uk(0,1)=p,(t), 0<t<T. 3)
Orepae 1-neMmaHbIH MIAPTTAPHI aTKAphLUICA, aHAA TECKEPU MACEIICHUH

OepunmiitTepu 60iyn cananrad @, (t), ¢, (t), byHKuusIaps TOMOHKY O
KBIIMAKANIBIKKA 33 OOJIYITy KEPEeK IKEHIUTHH OeITuiiel KeTYy Kepek:
a0COT] ab)eCOT] ¢t)COT] @)
Mseiagan  Teimkaper, @(t), 1=012 dysKmusmapel  KaHmaiaelp  Oup
MaKyJIalyy MapTTapblH KaHAATTAHIBIPHIIIBI KEPEK:
16(0) = 9, (0), u,(0) =9, (0), uy(0)=0,(0),

1,(0)= 9, (0), u,(0)=9,(0), u,(0)=p,(0), (5)
15 (0)= 00 (0), u5(0)=;(0), u,(0)=g,(0).
1-Teopema. DOrepae 1 nemmacelHBIH maptrapel  U;, 1=012, f

(byHKIUsIAphl YUYH, omoHaou e ¢;(t), 1=012- dyakuusuaps! yuys (4), (5)
IIapTTapbl aTKapblica kaHa
‘(po(x)‘ >a>0, xe[-T,T], (6)



aHjia KETUIIIPIUK KuunHeked h >0 yuyn 1- macenenun gnirapbuibisl 3! kaHa
C[-T,T].xnacceina TaaHabIK.

benrmnyy O0ATroHI0M, aKyCTHKAJIBIK TOJKYHIAPABIH OUp TEKTYY ueilpeje
JUCTIEPCUSICHl KaHA JKYTYJYIIy MEHEH Tapalbllllbl TOMOHKY TEHJIEME MEHEH
CYPOTTOoT:

o(ou ou
—| ——C°AU |+| ——C AU |=0, 7
Tat(atz 0 j (atz 0 ()

u(x,t) - keiceiM, X = (Xl, X5, X3) , A — X 6oronua Jlamacteia oliepaTopy JKaHar,
c, aHa c, OH KOHCTAaHTaJapbl THEIICIYYJIYTYHO >Kapalla pejakcanus jXaHa
YHIYH uYekTee ¢a3aiblk BUIAAMIBIKTAPBIHBIH MaaHucuHe 933. Kenrure,
X=X/ c . r,t=t /'t OJIYOMCY3  ©3TropMeJIOpAY KHUPTU3€IH, OIIOJI D3¢
Oenruiaepan CaKTaliabl, o = cg / ci .

AHIa >kaHBI e3repMejiepaery Oup emdemMayy H30TponTyk ueiipe yuyH (7)
TEHJIEMECU TOMOHKY TYPIre 33:

0(du o) du  du
~ 7 Az | T a2 %2 T
ot\ ot OX ot OX

. 2 _ 2
YbIHBITHI Yelipe YUYH ¢, <cC., nemek, 0 <a <1.

0. (8)

5.C.A6na6ekopayH sMrerunne & =1 Gonronmo (8) Termeme yayr Komm
MaceJIeCH U3UWJIICHTeH KaHa OyJI MaCeJICHUH alKbIH YbITapbUIBIIIBI TYPTry3yJTraH.
3-macese. OMmu L, oneparopy MmeHeH OaitnaHbliikad ToMeHKY Ko

MaceJiecuH Kapan kepeny. bus Q; obmacteinna
0 o’u  o%u
Llu E(aﬂ'lj(?—yj: f(X,t), (X,t)EQT' (9)
TEHJIEMECUH
u(x,0) =u,(x), u,(x,0)=u,(x), u,(x,0)=u,(x), xeR, (10)
OaImTankel MapTTapbiH KaHaaTTaHAbIprad U (X, t) pyHKIusACHH Ta0yy Kepek.

OpyH anar
2-teopema . drepreU, (X) € C*(R), u,(x) e C*(R), u,(x) e C*(R),

f (x,t) e CY(Q,),anna (9), (10) MacenecHHIH KIACCUKANBIK YbIFAPbUIBHIIIL 3!
»KaHa aJl YbIrapbUIBIII

X+t t X+7
u(x.t) =% [ e Dy, (s) + ug (s)]ds + % [0 [[uy (&) + Uy (O)]déd T +
X—t 0

X—T
t 7 X+7r-S

+% [[ ] fessdedr+u,(e 1)
0 0 x—(z-s)
(GopMyIachl MEHEH TYIOHIypYJIar.



MpbIHAaH ThILKapsl, Oyn uybrapbutbin U;, 1=0,12 Oamrankel IapTTapblHaH

kaHa Q Iarsl anapblH SKHHYM TApTUIKE YSHUHKH TYYHIyJIapblHAaH Y3TYITYKCY3

KO3 KapaH/Ibl.
Omentun, (9), (10) Komm Macemecu KOppeKTyy KOIOJTaH, al  dMH

C® O )NnC ! (QT ) KJIacCHKalablK MacCeleHHH KOPPEKTYYJIYK KIAacChl OOIyIn

caHaJar.
2- TecKepu Mace.e.

LuE(gHji—i u+g(x)u(x,t)=f(x,t), (x,t)eQ (12)
Tola e ax? ’ YD

teraemecd YuyH ((X) (QyHKUHMACHIH aHBIKTOO MAceJECHH Kapar Kepey, srepie
(12) TeHIeMEHUH YeYrMHU IIapTTap/ia
(0 =Ug(X), U (x0)=uy(X), Ug(x0)=uy(x), xeR, (13)
X =Xg,t >0001roH10 aHBIH X -Ka Kapara TYyHAYCYy MEHEH Oupre OepuireH
MaaHUJIEpIMKaObLT aca
u(Xg,t)=h(t), u,(xg,t)=hy(t), 0<t<T. (14)
(12) - (14) Teckepu Macelie YUYH MaKyjJIallyy TOMOHKY IIapTTapbl OPYH ajca:
ug(xo) = (0), u, (xq) = h,(0), u, (xo):hl” 0)

ug () =hy (0, 1, (x)=hy (0), 13 (x9) =5 (0).
TeMeHKy TeopeMa OpyH ajar
3-TeopeMa. Orepae ka"aanasip oup ty >0 yuyH Ug, Uy, Uy YHKIUSIIAPHI

(15)

yuyH 1l-reopemanbid maprraps xana hy (t) e C 3([o0, to]), h,(t)eC 2([0, to 1), (15)
waptel xaHa Ug(X)| = >0, Xe[Xy —ty, X +to], maprrapsl atkapeuica, anza
[Xg — O, Xg + O] apanbIKTarsl )keTUIIPIUK O > 0 KMUMHEeKel MaaHWIep YUYH
(12)-(14) teckepu maceneHuH ubirapsuibiibl 3! skana C[X, —J, X, + ] KiacchiHa

xKarar.
K.A.Banku30B TEOMOHKY MaceJieJiepau U3NJIIereH:

EBknuaauk MeWKUHIUTUHACTH (X,Y) YeKHUTTEPIMH TOMOHKY TYPAOTY YIYHUY

Japakaaarsl runepOoaibIKk TEHAEMEHU KapanobI3:

o O
[&+5J(UXX_UW): f(X’ y)’ (16)

mbiaga f(X,y)—Oepuiaren yukmus , U =U(X,Y) —u3aenyydy QyHKIHS.

(16) Temmemecu Yy=0t1y3 ceBeirel AB={(X,y):0<x<r,y=0} cermenTy,
omonaou e (16) tegnemecunun AC:y—x=0, BC:y+ x=rMyHo3A6Tyu4TOPY
MeHeH uektenreH () aiimareiHga kapamat. Memga  A=(0,0), B=(r,0),

o-(53)
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y =0 Ty3 chI3bIrbIHBIH AB KECHHIUCHHIIE BIKTRIAPAYY YeKHT (x,0)anadbi3
»aHa O0yn uekuT apkbutyy AC xana BC myHesneryutepyHe napamienayy (16)
TEHJIEMEHUH KU MYHO34ery4yH Ty3e0y3. AC xana BC MyHe3nerydrepy MeHEH
KECUJIMIIKEH TUEIIeNYY YeKUTTEepAU e Oenruieiions

6,(x) = (f,fj L 0.(x) :(ﬂﬂj
2 2 2 2
1-maceJte. (16) Tepaemecunun (2 aliMarbIHa PEryspAYY KaHa YEKTUK
HIapTTapblH KaHAATTaHAbIPTaH YbITAPBUIBIITE Ta0yy Kepek OOJICYH:

u(x,0)=7(x),0<x<r, (17)
u(g,(x)) =p(x),0<x<r, (18)
u@ (x))=w(x),0<x<r, (19)

mbiHaa 7(X), @(x), w(x) — OepuiareH GpyHkuusIap.
2-macedte. (16) rennemecunun () aiiMarbiHaa perysipayy kana (17), (18)

YEKTHUK IIAPTTapbIH KaHa
u,(x,0)=v(x),0<x<r, (20)

IIApTHIH KaHAATTaHBIPTaH YbITAPBUIBIIITH TA0Yy KepeK 00JICYH, MBIH/IA
7(X), p(x), v(x) — 6epunren GyHKIUsIAD.

3-maceute. (16) rennemenun () aiimarbinaa peryiasipayy kana (17), (19),
(20) yeKTUK MapTTapblH KaHAATTAH IBIPTAaH YbITaPbUIBIIITH TA0yy KEPEK OOJICYH,
mbiHAa 7(X), w(x), v(x) — Oepuiren GpyHKIHsIAp

TemeHKy Teopemasiap OpyH aJiar:

4-teopema . bepmiren 7(X), @(x), w(x), f(x, y) pyHKIMsIApEI TOMOHKY
KacueTTepre 33 0010 Typranjait 00JICyH

7(X), p(x), w(x) € C[0,7] " C*(0,7), f(x,y) eC(Q)

YKaHa MaKyJIallyy mapTTapbl aTKapbUICKIH

7(0) =(0), z(r) =w(r), p(r) =y (r).
Anpa Q aiimarsigna 1-macenenun 3.

5-teopema. bepunren 7(X), o(x), v(x), f(x,y) byHKIMsIIApB TOMOHKY
KacueTTepre 33 0010 Typranjait 00JICyH

7(X), p(x) € C'[0,7]N C* (0, ), v(x) € C[0,#]N C3(0,r), f(x,y) eC(Q)
YKaHa MaKyJIallyy mapTTapbl aTKapbUICHH

7(0) =(0), v(0) +7 (0) =29 (0).
Anpga () alimarbiHa 2-MaceIeHUH YbITapbUIbIIIbl 1.

6-Teopema. Meiu GepriireH GyHKIMSUIAP TOMOHKY IAPTTAPIIBI
KaHATTaH IBIPCHIH

7(X), w(x) € C'[0,7]N C*(0,7), v(x) € C[0,#]N C*(0,7), (x,y) eC(Q)
xana 7(r)=y(r)MaKyagamnyy mapThl aTKapbUICHIH.

Anpa €2 alimarbiHga 3-mMaceaeHUH Yblrapbulbiibl 1.
Oxunum rnasa «MBUIIIOOHYH YCVYJIAYIY JKAHA YCVYJIIIAPBD» s>ku
NyHKTTaH TypaT. bupununm nyHkT «2.1. MBungeeHyH OOBEKTHIEpH IKaHa
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OpeAMETTeprU» A€l aTalbll, aHAa W3WIAeeHYH OOBEKTWIEpH, NpeIMETU
KEJITUPUIITEH:

N3unn6e 00beKTHCH — YUYHUYY TapTUITETH KEKede TYYHIYJIyy TUIepOoiabiK
TUNTETU AUPPEepeHInaIIbIK TEHAEMEIEP YUYH TECKEpU Maceesep.

M3unneeHyH mnpeaMeTH — — YUYHUY TapTUITETH JKEKeue TYYHIYIyy
runepooyalblk  TUOTETH JAUPPEepeHIuanIblKk TEHJIEMEIep Y4YYH TECKepu
MaceJIeJIepAUH YbITapbUIbIIIBIH KAMChI3 KbUTyYy4y KETHUILTYY IIapTTapsl TaOyy.
2.2 ne puccepranusaga KapalraH TECKEpU MaceseNepaInH  YbIrapbUIbIIIbIH
U360 bIKMAJapbl: BonbTeppaHblH HSKUHYM TYPAOLY  MHTErPaIbIK
TEHJAEMECUHE AJIbIN KEYY, KbICHII YarbUITYy NPUHUMOM, BoabTeppaHbiH SKUHYU
TYpPAOTY  HMHTETPANABIK  TEHAEMECMHUH  Oup  MaaHWiyy  YCHMIIUIIH,
(byHIaMEHTANIBIK YbITapbUIBII METOAIOPY KEITUPHUIITEH.

JluccepTalMsiHbIH HETU3TH KBIMBIHTHIKTAPHI 3, 4-TIaBanapaa OepuiireH.

YuyHuy T71aBajia 3cesyy MYHO3IOTYUTY YUYHUY Jlapa)aaarsl Turepoosiaibik
TeHaeMeeru Oynak QyHKIUSUIAphIH kaHa KOA(GOUIIMEHTTEPAN aHBIKTOO TECKEPH
MaceJIECHH U3WJIJIe6re apHalIraH.

3.1--6eaymae Komrm macenecuHUH YbITapbUIBIIIBI THIIEPOOTATBIK

(8 aj 0> 0?
L=l —+— |l 23— ==
ot ox )\ ot oOx

OMepaTopyHyH (PyHIaMEHTAIJBIK YbITAPbUIBIIIBI APKBUTYY TYPTY3YJTaH.

3-TeopeMaHbIH  MIAPTTAPhIH KaHAATTaHIBIPraH OEPUITeH MaaibIMaTTap
OOIOHYA MHCaJl TYpry3yjraH >kaHa OyJl MaaJlbIMaTTapra bUIANBIKTYY YbITapPbLIbILLI
aJIbIHTaH.

Komm macenecu. L omeparopy meHeH Oaiinasbimikan TeMeHKY Ko
MmacenecuH Kapaitnbl. buz Q1 obmacteiHga

o o\ & &
Lu :(5+&j[¥_¥Ju(x’t): f(x,t), (xt)eqQ,, (21)
TECHACMCCHUH KaHa
u(x,0)=u,(x), U (x0)=u(x), U (x,0)=u,(x), xeR (22)

OaITanKkel MapTTapblH KaHaaTTaHAbIprad U(X,1) QyHKIUACHIH TaOBIIIBIOBI3 KEPEK

00JICYyH.
TeMenky maprrap aTKapbUIChIH

f(xt)eD(Q), u(x)eD(R), i=012.

TeMenky maprrapiapl KaHaaTTaHAbIPrad >kannbuianran ¢ysxmusceir 3x,t) e D
TaIKbUIA:

Ly (1) = f(x,0)0(t) + 5()[uz (X) + Uy (X) = Ug ()] (23)
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i | 120=0. (24)
MBIHJA

a(x,t) =0(t)u(x,t).

1 L (a a} 8—2——2 omnepartTo H Hq) HAAMCHTAJIABIK YbIT'aPbILJIbIIIbBI
ot T ax )\ ot axe ) OePatoPyHyH @Y P

1-anpikTama. E(X,t) xanneiianran GyHKIUsACs! L oneparopy yuyH Ko

MacCCJIICCUHHNH CI)YHI[&MCHT&HI[LIK YbITapblJIbINIBI JCII aTaJIaT, SrepAC aJl TOMOHKY
KaTHamTap/JAbl KaHaaTTaHAbIpCa

LE(x,t)=5(x.t), (xt)eR? E|.=0. (25)

7- Tteopema. L omepatop yuyH Komm wmacenecuHUH (QyHIaMeHTaIIAbIK
YBITAPBLIBIIIBI

E(xt) =5 0(t- )+ L +2|X|)49(t—|x|) (26)

TYPYH® 33.

8 - Teopema. (23), (24) JKanmbutanran Kol MaceecHHUH YbITapbUIBIIIbI

G(x,t) HE —Et=0)p(t) f(&7)dédr + [E(x—£,D)[ U, (&) +u, (&) —up(€) [d& +

0 , o
= [E(x-at[w@ +u(@)]ds+ = I E(x— &, (E)dE

R
(27)
TYPYH© OepuiieT:
Mpebiaaa E(X,t) dbynkuuacel L oneparopyHyH (GyHAaAMEHTANIBIK YbITAPBUIBIIIHI.

9- Teopema. (23), (24) xannpuianrad Kolmm MaceIeCHHHH YbITapbLUIBIIIBI
YYYH TOMOHKY

dbopmyra opyH anar:

X+t
u(x,t):%UO(XH)+%uo(x—t)+%u'o(x—t)+% [ u(s)ds +
X—t

(28)

x+t 1 t x+(t-7)
+= j(x+t s)u, (s)ds+2j j (Xx—s+t—7)f(s,7)dsdr.

0 x—(t-7)

2- anpIkTama. (21), (22) Komm MacenecHHUH KJIACCHKAIBIK YbITapbLUIBIIIbI
ner, (21) TewmeMecwHIErn OapiAbIK Y3TYATYKCY3 TYYHAy/apel Oap >kaHa (21)
TEHJAEMECHH JkaHa (22) OamiTankbl IApTTApblH KaHaaTTaHabipran  U(X,t)
(GYHKIUSACHIH aliTaOBbI3.
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10-Teopema. drepze U, € C}(R), U, €C?*(R), u, eC'(R), f eC(Q,),anna
(21), (22) Korm MacenecHHUH KJIaCCHKANBIK YblrapbuUibiibl 1! sxaHa (28)
dbopMysackl MEHEH TYIOHIYpYyJIaT. MbIHIaH THIIIKAPbI, OYJ1 YbIrapBLIBIIT OCPUITeH
u, €C*(R), u, €C*(R),u,eC'(R), feC(Q,) byHKImMATAPBIHAH Y3IYITYKCY3
K63 KapaH/Ibl.
3.2 - myHKTTa y0aKbITaH K63 KapaHJbl 00JATOH Oyiak (PyHKIMICHIH aHBIKTOO

TCCKCPU MACCIICCHU U3NIIICHI'CH. TCCKepI/I MAaCCJICHUH YbITapbUIBIIIBIHBIH JKallalllbl
JKaHa KaJIT'bI3AbITBI JKOHYHIO TCOPCMa AAJIUIIACHICH.

u(x,t) pyuxnuscer yuys Koy macenecus Kkapaisis:
Lu = f (t)h(x,t)+g(xt), (x,t) e D, ={(x,t): xel],t >0}; (29)
U(x,0)=U,(x), U,(x0)=u(x), U(x0)=u,(x), xel, (30)

MBIH/IA

( o o0\ o o

Lu=| —+— || = ——= |u.

ot ox )\ ot*  ox

Tys macenene 6enrmnyy f (t), h(x,t), g(x,t) xana u,(x),i=0,1,2 }yHKIHTAPHIH

KOJII0HYY MeHeH U(X,1) (yHKIMICHIH aHBIKTOO Tajall KbUILIHAT.

Teckepn maceme. (29), (30) Ty3 MacelleHWH YbITapbUIBIIIBI KOHYHIO
KOIIlyMYa MaajJbIMaT

u(0,t) =¢(t),0<t <t (31)
ootonua f(t) € C[0,t,] dynkuusicoH Tabdyy.

Bamka ce3 wMenen aiWTkanma, Oemrmiryy h(Xt), g(X,t)u(x), 1=012
byuknusiaap Ooronua (29) -(31) 1mapTTapblH KaHATTAHABIPraH SKHUIIJIUK
{u(x.t), f (t)} (GyHKIHSIAPBIH Ta0yYy.

(29), (30) Ty3 mMacenecCMHUH YbITapbUIBIIIBIHBIH JKAIIAIIbI )KaHa KaJITbI3bITBI
YKOHYH/I® TCOPEMaHbI KEJITHPEITH.
11-reopema. Kanmaiinslp ©Oup t,>0,x,eR yuyn f(t)eC[Ot,],
u.(x) eCH[x, —t,,x, +t.],i=0,1,2, f eC*(A,(X,,t,)). Auma A (x,.t,) aiimarsima
(21), (22) MaceleCHMHHUH YBITAPBUIBINIEL 3l skama u(x,t),u,u,u,,u.u
Ustes Uoox» Uner Ui € C(Al(xo’to))-
12- Teopema. Meiimu u.(x), 1 =0,1,2, h(x,t), g(x,t) pyskiusnaps! yuayH

tt !

txx?

11-TeopeMaHbIH ImapTTapbl atkapsuicklH, @(t) € C3[0,to] kana U,i=0,12, ¢
bynxunsmaper yayn  U,(0) = ¢(0), U,(0) =9 (0), u,(0)=¢ (0)  maxynzamyy
IApTTaphbl aTKAPBUICKIH. AHJIA, Srepe |h(0,t)| >a>0,te[0,t], 6omnco, anna [0,T]

kecuHaucuHae kaamaradn 1 >0 yuyn (29) - (31) Teckepu MaceleHUH
uprapbeibimbel 3'kana C[0,T] knaccenaa xarar.
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3.3-0eaymae D,  oOnacTelHAa Y4YYHUY Japaxajaarsl —THIEpOOJIasIbIK

TEHJICMEHU
(%+§j{§t—2—§—;]u(x,t): £ (ORx,)+ gx.t), (1)< A, (32)

OaITaIKeI
u(x,0)=uy(x), u(x,0)=u,/x), u,(x,0)=u,(x), —-T<Xx<T, (33)

’KaHa Kaiipa aHBIKTOO  IIAPTTAPBIH

u0.t)=p(t), u,0.0)=p(t), u,0,t)=p,(t), 0<t<T. (34)
kaHaaTTaHaspyydy {U(X,t), f(X)} oxmnauk QyHKUMANAPABI AHBIKTOO TecKepH
MaceJICCHHUH OMp MaaHWITyy YbITapBIMIIYJIyTy )KOHYHIOTY Macese KapaiaT
Memaa A, ={(x,t):— (T —t) <x<T —-t,0<t<T}, h(xt),g(xt), u(x), oflt)
(i=0,1,2) — Gepunren ¢pyHKIHAIAD.

Bamkaua aiftkanza, 6enrmiyy h(x,t), g(x,t), u.(x), ¢ (t) (i=0,12)
byuknusaapsl 6oton4Ya, (32)-(34) kaHaaTTaHABIPYYIy {U(X,t), f (X)} IKUIITUK
(GyHKUMSUIapbIH Tal0yy Tanan KbUIBIHCHIH.

(32) - (34) Teckepu maceneae u3aeayydy QYHKIMSHBIH aHBIKTAITYY 00JIACThI

MEHEH OepWIreH KOIIyMya MaajbIMATThIH AaHBIKTAIyy O0JIacThl Jail Keyoei
TypraHbIH OeNTuiIeouns.

3-anpikTama. (32)-(34) Teckepm MaceneHWH A, 00JaCTBHIHAATHI

upIrapeIbiel gen  {U(x,t), f(x)} dysxuusnapen aiitabeiz, srepae U(X,t), f(X)
dyuxumsiapsr  (32)-(34) maprrapein kamaatTangsipca kama  U(X,t) e CY(A,),
f (x) e C[-T,T] xkarca.

(32), (34) Ty3 MaceneCHHIH YbITaPbUIBIIIBI )KAIIAPBIH JKaHa JKaJIrbI3 SKCHIUTH
YKOHYH/I0 TEOPEMaHbI KEITHUPEIH >KaHa JaTHIICiIH.

13 - reopema. Meiimu U (X) e C*'(-T <x<T),i=0,12, f(x)eC[-T,T],

h(x,t), g(x,t) eC'(A,) 6oncyn. Anna (32), (34) MaceTeCHHHH YbIrapbLIbIIE 3!
xanaU(Xt), u, (x,t), u, (x,t), u (x,t),u,(x,t),u, (x,t) ug,,u,,,u e C(A,(%,1,))

txx? ttX

y Uy XXx !

Orepae 13-TeopemaHbIH MIAPTTapbl aTKapbLICa, aHAA TECKEPU MAaceIeCUHUH
MaalnbIMaTTapbl  6onron ¢ (t) (1=012)  QyHKuMATApHl ~ TOMOHKYMOH

KbUIMAKaNIbIKKa 33 O0IYITy KepEeK IKEHIUTHH 3CKE ala0bI3:
¢ (t)eC*'[0,T],i=012. (35)
Meiagan  Teimkapbl,  ¢t) (i1=012) dQyHKuuanapsl K330Up  MakyJuamyy
mapTTapibl KaHAATTaHIBIPHIIITBI KEPEK:
Us(0)=,(0), u5(0)=,(0) , u5(0)=4,(0),
1,(0)=¢5(0), u(0)=¢{(0), u/(0)=¢;00), (36)
0,(0)=¢7(0), u;(0)=¢(0), u3(0)=¢5(0).
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14-reopema. Meitimm U (x),1=0,12, h(x,t),g(x,t) ¢yuxuusmapsr 13-
TEOPEMaHBIH IIAPTTAPBIH, ‘h(O,t)‘ >a>0, te[0,t], an smu ¢(t) (=012
byukmusnapel  (35) KpUIMakaiybik kaHa (36) Makyngamyy IapTTapbiH
kaHaarTauasipceid. Auga [—T,T |unrepBansingarsr kaamaran T >0 yayn (32) -
(34) teckepu MacenenuH usirapsuibimbl 3! sxana C[—T,T] knacceina xarar.

3.4-0eymM16 TOMeHJery Teckepu KOI(PPUIMEHTTUK MaceneHuH Oup
MaaHWIYY YbITAPBIMAYYIYTY XOHYHAOT'Y Macese Kapaiar:
u(x,t) ¢ysaxuausicer yayn Korru Macenecus Kapar Kapaiibt

Lu+q(t)u = f(x,t), (x,t) eQ,; (37)
u(x,0)=u,(x), u.(x,0)=u,(x), u,(x,0)=u,(x), XeR, (38)

Teckepu macede. (37), (38) Ty3 MaceneHUH YbITapbLIBIIILI XKOHYH/IO
Komrymua maanbsiMaT 6oronua q(t) € C[0,t,] dyHKIMACHIH TanKbLIa:

u(0,t) =h(t),0<t<t,. (39)
Bamikaya ce3 menew aiitkanma f(X,t), u.(x), 1=0,1,2,3 Genrunyy GyHKIHsIaphI
6otonua (37) - (39) maprrapsin KanaaTTaHABpyydy {U(X,t),q(t)} sxmmux
(GyHKIUAIAPLIH Ta0yy Talal KbUILIHAT.
Tys macenene 6enrmnyy q(t), f (X,t)xana u,(x),i=0,1,2 pyHKuusIapbHan
U(X,t) QyHKIMACHIH aHBLIKTOO TaJall KbLUILIHAT.

(37), (38) Ty3 MaceleCHHMH YbITAPBUIBIIIBIHBIH JKAIIAIlbl JKaHa JKAJThI3
9KEH/IUTH YKOHYHI® TEOPEMaHbl KEITUPEIIH.
15- Teopema. Orepae kannaiasip oup t, >0, X, € R yuyn q(t) € C[O,t,],
u.(X) eCT'([x, —t,, %, +t,]), 1=0,1,2, f eC'(A,(X,.t,)) maprrapsr atkapsica,
anma A, (X,,t,) oomactena (37), (38) macenecuHnH 9pIrapbuTbimibl 3!, MBIHIAH
teimkapsr U(X,t), u,(x,t), u, (x,t), u, (x,t),u, (xt),u,(xt)
uttt’uxxx’utxx’uttx < C(Al(XO’tO)) '

16- Teopema. Meitiu Uu/(x),1=012, f(xt) ¢yHkumsmapsr yayn 15 -
TEOpEMaHbIH IIapTTaphl, h(t) eC°[0,t,], MBIH/IaH THILIKAPbI
|h(t)| >a>0, Vte[0,t,] xana u,,i=0,1,2, h ¢dyukmusmaps: yaya u,(0) =h(0),
u,(0)=h(0),u,(0)=h"(0) makynmamyy ImAapTTaphl ATKAPHLICKHIH. Anna
xetumepiuk kuuuHe T >0 camer  yuyH (37)-(39) Tecepu MacenecHHHH

upirapsuibisl [0,T] kecunmucunae 3! sxana C[0,T] knaccwinaa xarar.

TepTyHuy rnaBaga ap TYpPAYY UBIHBITBI MYHe3Jeryutepy Oap YdyHUY
Japaxkajarsl TUIEpOOJalbIKk TeHJEME YUYYH Ty3 »XaHa TECKepH MacesesiepaAuH
YBITapPbUIBIIIBIHBIH  JKalllalllbl  KaHA O KAJITBI3ABITBI  KOHYHIOry Macelesep
W3WIJICHTEH.

4.1-6eaymae temenky Kot Macenecun kapaiibl:
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o(o°u ou) ou  du
— — + — = f(x,t),xeR,t>0, 40
at(at2 GXZ] o Yo Txbxe (40)
u(x,0) =u,(x), u,(x,0) =u,(x), u, (x,0) =u,(x),x e R. (41)
A(0,T) menen (X,t) yexkuTn apkputyy yuiimires (20) TSHIEMEHUH X OTY

’KaHa MYHO3/IeTy4Tepy MEHEH YeKTeNIreH X,lTeru3Auruiaeru y4 OypuTykTy
OEJITMIICHIIH.

17- teopema. Ddrepne a(X)eC(R), U,(X) e C¥(R), u,(x) € c® (R) u
u,(x) eCP(R), anmma u(xt)eC®?(Q,)NC*?(Q;) xmaccea xaryyay (40),
(41) macenecMHUH KJIacCHKAJIbl YbIrapbUlbliibl 3!, MBIHAAH THIMIKAPbI, Oy
YBITAPBUTBIII KaHa aHBIH OKUHYM TapTUNKE YEHUHKH  TYYHIyJapbl
u,(x), 1=0,1,2 Gamranksl mapTTapblHaH Y3IYITYKCY3 K63 KapaH/bl.
By rnaBanbiH 4.2-060JyMYH0 YIYHUY Japa)kaJarsbl THIEPOOIaIbIK

TeHaeMeZeru Oylak (yHKIUACHIH aHBIKTOO TECKEPU MACEIECH U3UIIACHET.
YuyHuy Aapaxkagarsl TunepOoianbik TeHaeMe yuyH Koim Macenecun kapasbl

o(o%u o) ou o4

— - + —a— = f(t)h(x),xeR,t>0, 42

ot ( ot? ox’ J ot ox’ (Oh(x) (42)

u(x,0) = ¢, (x), U, (x,0) = ¢, (x), u, (x,0) = @, (x), X e R, (43)

mbraaa @ (X),1=0,1,2 6epunren ¢pyukuumsnap, o >0— GepuireH ca.

(42) -(43 Ty3 Macesnecu YU4YH OPYH ajiaT
2-n1emma. Meitnu ¢ (x) eC®V[-T,T],1=0,1,2, f(t)eC[0,T],h(x)eC[-T,T].
Arma  U(x,t)eC®(A;) wmaccema xaryyay  (42), (43) Ty3 MacemecHHUH

KJIACCUKAJBIK YbIrapbUiblibl 3!, MbIHIAH ThIIKapbl, Oy YbITapbUIBII  JKaHa
aHbIH SKUHYM TapTHUIKE 4YeHMMHKH TyyHIynapel U (X), 1=0,1,2 OGamranks

HIapTTapbIHAH Y3TYJITYKCY3 KO3 KapaHIbl.

TeMeHKY Teckepu MaceseHu Kapaisl: Meimu ¢,(x), 1=0,1,2, h(x)
byHkusIapel xkana o >0 TypakTyy caHbl OepuiicuH, ain osMu f(t) GpyHKuuscs
oenrucus OoiicyH. (42)-(43) maptrapeian (U, ) skuiauk GyHKIHSICHIH TOMOHKY
KOLIyMYa MaajibIMaThbl OOrOHYA

u(o,t) =g(t), 0<t<T (44)
TaOyy Tajan KbIJIBIHCHIH.
4-anpikTama. (42) -(44) Teckepyr MaceJICHUH YbITapbUIBIIIGI jien (42) -(44)

mapTTapsid kanaarranasprad skmnk (U, ) e C¥(A)xC([0,T])
GYHKIMSUTAPBIH aUTa0BI3.
(33) -(35) Teckepu MacesecH Y4YH TOMOHKY T€OpeMa OpPYH aJiaT:

18-reopema. Drepre ¢ (x)eCCV[-T,T], i=0,1,2, h(x)eC?[-T,T],
h(0)=0,9(t)eC®[0,T] xana ¢ (0)=9"(0), i=0,1,2 maxynnamyy maprrapsr
atkapseuica, anga A; obnacteiHga (42)-(44) Teckepu MaceIeCUHUH YbITapbUIBIIIBI
1.
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4.3- 6eaymae kebeitynyydy pyukuus 6apasik (X,t) e3repMesiepyHeH Ke3

KapaHJpl OOJTOH YyuypJarbl YYyHUY Japa)kafarbl ChI3BIKTYY THIEpOOIaIbIK
TEHJEME YUYYH YbITapbUIBIIITHI XaHa YOaKbITTaH K63 KapaHbl OOJroH OeIrucus
Oymnak QyHKIUACHIH Ta0yy TECKEpU MaceIeCH U3UIIICHET.

Temenky Ko macenecun kapauiisr:

Lu =(§+aj(%—2—$j= F(x,t), (x,t) eQ;, (45)
u(x,0) =@y (X), U (x,0) = ¢,(X), U, (X,0) = ,(X), XeR, (46)

MbIHAa o > 0 —OepuireH cas.
(45), (46) Ty3 macenecune 6enrmnyy ¢, (x), 1=0,1,2, F(x,t) dyukumsmap
OoroH4a U(X,t) pyHKIHMSICHIH aHBIKTOO TaJall KbUIBIHAT.
Teckepu macene. Meiiin F(X,t) QyHKIIUSICH TOMOHKY TYP/1©
F(x,t) = f(t)h(x,t) 6oncyn, meraaa f(t), h(x,t) —Tuemenyy Typae Oenrucus
»KaHa OepuireH GyHKIUsIap.
(45), (46) ny3 MaceIeCHHUH YbITapbUIBIIIbI JKOHYHIO
u(0,t)=g(t), 0<t<T, (47)
KoIrym4a MaajasiMat 0otonda (U(X,t), f (1)) sxkunauk GyHKIUsITapeIH Ta0yy Tajam
KBLUITBIHCHIH.
A ) ={(&, 1) Xx—t+7<E<X+t—7,0<7 <t} xana A(T) =A(0,7T)
OeITrUI00J0PYH KUPTU3EIIH.

5- anpIkTama. (45) -(47) Teckepu MaceJICHUH YbITapbUIbIIIbI Jaen (45) -(47)
mraptrapsit kaHaarrauasipras sxmwiauk (U, f) e CP(A)xC[0,T] dyukuusapsix
anTaobI3.

(45) -(47) Teckepu MacenecH YUYH TOMOHKY TEOpeMa OPYH aJiaT:

19 - Teopema. Drepae ¢ (X) e CC[-T,T], i=0,1,2, h(x,t) e CP(A(x,1)),
| h(O,t)| >h,>0,9(t)eC?[0,T] xama ¢ (0)=g”(0), i=0,1,2 maxymnamyy
mwaprrapsl atkapsuica, anga A(0,7) o6nacteinga (45)-(47) Teckepu MaceaeCUHUH
ybIrapbUIbimbl 3!,

KOPYTYH]Y

JluccepTanysuIbIK - WINTE YYYHYY Japakagarbl TUNepOoanblK  JKeKeue
TyyHAylyy auddepeHuuaniblk TeHAeMelep YUYYH TEeCKepHU MaceselepAuH Oup
MaHWIYY YBITapbIMAYYIyTy OOIOHYA CypOOJOp H3WIICHHUI, TOMOHKYAOH
KBIMBIHTBIKTAP QJIBIHTAH:

1) dynaameHTaNIbIK YbITAPBUIBIIITHL KOJJOHYY MEHEH, Oup Hede Jcenyy
MYHO3[OTYUTYY YUYYHUY Japaxkamarbl rurepOoianslk TeHaeme yuyH Komm
MacCeJICCUHUH YbITapbUIBIIIBI TYPTy3yJITaH;

2) y4yHYY Japakagarbl THMEpOOJIANBIK JKeKede TYYHIynyy auddepeHmanibK
TEHJEME YYYH YOakKbITTaH K3 KapaHIbl O0NTOH Oynak (PYHKIUSCHIH aHBIKTOO
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TECKEepU MACEJIECHHUH OWp MAaaHWIYY YbITapPbIMIYYIYTy YUYH KETHINTYY MapTTap
TaOBLITaH;

3) MEUKMHIMKTUK ©3repMeJIoH Ke3 KapaHIsl O0droH  Oynak (yHKIUSICHIH
aHBIKTOO TECKEpU MaceJeCUHACTH (DYHKIUSHBIH aHBIKTAIyy 00JIacThl MEHEH
KOITyM4Ya MaajbIMaTTarsl (QyHKIUSHBIH aHBIKTATYyy 00JacThl Aall KeJOereH yuypy
W3WIJICHTEH;

4) Muku 4ekuTTe Kaipa aHbIKTOO KOy MEHEH YOaKbITTaH Ke3 KapaHbl OOJITOH 3H
TOMOHKY MYYOHYH KOA(D(PHUIIMEHTHH aHBIKTOO TECKEPH MAacCeJIeCHHUH Oup
MaaHUJTYY YbITapPBIMIYYIYTy TaTUJIICHTCH;

5) ap KaHAall YBIHBITEI MYHO3IOTYUYTOpY O0ap YUyHUY Jdapa’kagarsl THIEPOOTATBIK
Kekeue TYyHAydayy auddepeHmanapik TeHaeme ydyH Komm wmacemecnHuH
YBITAPBUIBIIIBIHBIH YKAIIAIIb )KaHa JKaJTbI3bITHl TaTUIICHTEH.

6) Y4YHUY Aapakajarbl TUnepOoiayiblK >KeKeue TYYHAyayy auddepeHunanibk
TEHJEMEe Y4yH yOaKbITTaH Ke3 KapaHibl O00JIroH Oyinak (YyHKUIHUSICHIH aHBIKTOO
TEeCKepU MACEJIECUHUH YbITAPbUIBIIILI YIYH KETUIITYY IIAPTTap TaObLIraH.

7) kebOeuTyayyuy OGYyHKIHMS OapIblK ©3repMeIopleH Ke3 KapaHIbl OOJIrOH
ydypaarbl yOakbITTaH Ke3 KapaHiabl Oynak (yHKIUACHIH TaOyy OoroHYa TecKepu
MacCeJICHUH YbITapbIMAYYIYTY YUYH KETUIITYY HIApTTap aHBIKTAJITaH.

Koronran Teckepu macenenepad H3WIAO© THEIISNYY TYy3 MaceselepauH
HaTBIIDKANaphlH KOJJIOHYYyra »aHa OJKUHYM Typaery Bosbreppa TuOuHAETH
CBI3BIKTYY JK€ CBI3BIKTYY O3MEC HMHTETPAABIK TEHIESMEIEPAUNH CHCTEMAachiHA
KEJITUPYYT® HETHU3/IEITEH.

IHPAKTUKAJIBIK CYHYLITAP

JluccepTalusiHbIH OapAbIK >KBIMBIHTHIKTAPHI JKaHbl JKaHa TEOPHUSIIBIK MYHO3TO
73, OUPOK OyJ KBIMBIHTHIKTAPJbI (PU3UKAHBIH KaHA TEXHUKAHBIH KOHKPETTYY
MaceliesiepuHe KOJIJIOHyyra 00JIoT.

Jucceprauusiga ajblHTaH WIMMHUM KBIMBIHTBIKTAPIBI KOTOPKY Japa)xajarbl
runepOoanbik qudPepeHnnanabpik KaHa nHTerpoauddepeHImaiabiK TeHIeMelep
YUYH TECKEpH MaceleepAuH YbITapbUIBIIIBIH H3WIAO61e KaHa TEeCKepu
MaceJeIepIUH YbITapbUIBIIITAPbIH TYPTry3yyaa KOJJIOHYYHY CYHYIITaiObI3.
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TeHJeMeJIep Y4YYH Teckepu Macesejep» JaereH Temaaarst 01.01.02 -
auddepeHIMANIBIK  TEHAEMeJIep, AWHAMUKAJIBIK CHCTEMaJlap  sKaHa
ONTHMAJIABIK OamIKapyy aaucTuru O0O0HYA (PU3MKA-MATEeMAaTHKAJIBIK
WINMIEPAHNH KAaHAUAATHI OKYMYIUTYYJYK JapasKacblH M3JACHHUII aJyy Y4YYH
KA3bLITaH QM CCEePTALUSCBIHBIH

PE3IOMECH

Hermsrm ce3gep: Teckepu Macene, AuPepeHIUANIBIK  TEHAEME,
runepooNanblk  TeHAeMe, (YHIAMEHTANABIK YbITAPBUIBINI, ASKUHYH TYPAOTY
BosbTeppaHblH MHTErpaNIbIK TEHAEMEIEP CUCTEMACHL.

N3unnee o0bekTHCH: YUYHUYY TAPTUNTETH )KEKEUE TYYHYIyy THIIEpOOIaIbIK
g depeHInaNAbIK TEHAEMENEp YUYH TECKEpU Macelienep.

N3unnee nmpeamern: YUyHUY TApTUITETH JKEKeUe TYYHAYILYYy TUnepOoiaibK
muddepeHINANABIK TEHAEMENEp YUYH TECKEpU MaceseNepIuH YbIrapbIMIyyIyryH
KaMChI3 KbUIyy4y XKETHUILTYY HIapTTap/sl TaOyy.

NmrnH MakcaTpl. YUYHUY TapTHITETH JKEKeUe TYYHAYILyYy TUIepOOJaibIK
muddepeHINANABIK TEHIEMENEp YUYH TECKEPH MacelelepArH YbIrapbUIbIIIbIHBIH
YKalIalllblH >KaHa JKaJTbI3IbIIbIH JAINIIO6.

N3unneenyH MeToaaopy: GyHIaMEHTAIIBIK YbITapbUIBIIITHI KOJII0HYY, BUT
BIKMACBhI, KbICHIIT YarbUITYy MPUHIIHOU.

M3ua1e0HYH WIMMHI KAHBUIBITBL. 1) YUYyHYy TapTUOTETH JKEKeue
TYYHIyJlyy  TUnepOojanblk  TEHIeMelep  Y4yH  Ty3  MacelelepIuH
YBITAPBUIBIIITAPBIHBIH ~ KAIIAIIBIHBIH ~ KAaHA  JKAITBI3ABITBIHBIH  KETUIITYY
mIapTTapbl TAOBUIIBL.

2) Y4yHUY TapTUOTErH >XEKe4e TYYHIyJIyy THIEpOOIalblK TEeHAEMENep Y4YH
YEKTUK TECKEpPU MAaCENICNIEpAUH  YbITapbUIBIITAPBIHBIH  JKallallblH  JKaHa
YKAJTBI3ABITBIH KAMCBI31004Y IIAPTTAP aHBIKTAJIIbI.

Kounonyy 0oroH4a cyHymTap. AJIBIHTAH WIMMUNA HaThIKanapibl )KOTOPKY
TApTUIITETU KEKEeUE TYYHIYILYYy TEHIAEMEIEp YUYH YEKTHUK TECKEPHU MacesesepIuH
YbITapBUIBIILIBIH U3WI06/16 KaHa aHbl TYpPry3yy/la KOJJIOHyyra CyHYIITaiObI3.

Koanonyy aimarel. M3uiieHreH 4eKTUK TECKEpU Macesesep MEXaHMKaJa,
KaHa TOIYpaK TAaaHyy WIMMHUHJIE, MaTEeMaTUKaJIbIK (DU3UKaIa, KOMIBIOTEPAUK
Tomorpadusaa xaHa Oalka TapMakTapa KOJJIOHYJTyIly MYMKYH.
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PE3IOME

ucceprannu 7KopoeBa ABranamia KemesnoBuua Ha temy: «OOpaTHbIe
3a7a44 VIS TUNEPOOIHYECKHX YPAaBHEHHI TPEThero mMopsiaAKa» Ha COMCKaHHUe
YUYEHOl  CcTemeHWM  KaHAuAaTa  (PuU3MKO-MaTeMaTHYeCKMX  HAyK IO
cnenuajgbHocTu 01.01.02 — nudpepennnaibHbie YypaBHEeHUs], JTUHAMUYECKHE
CHCTEeMbI U ONITHMAJIbHOE YIIpaBJICHHE

KiloueBble ciaoBa: oOpatHas 3amava, guddepeHIranIbHOoe YpaBHEHHE,
runepOonndeckoe  ypaBHeHHE,  (yHIaMEHTaIbHOE  pEIICHHe,  CHUCTeMa
WHTETpalIbHBbIX YpaBHEHUI BonbTeppa BTOpOro poaa.

O0bekT ucciaenoBanusa: OOpaTHbIe 3a7a41 JIJIs1 TUIIEPOOIMYECKUX YPaBHEHUM
B YACTHBIX IIPOU3BOJHBIX TPETHETO MOPSIIKA.

Ipeamer HUCCJICI0BAHMSA: Haxoxnenue JIOCTaTOYHBIX  YCJIOBHH,
00eCIeUnBAIOIINX Pa3pelIUMOCTh OOpaTHBIX 3aJad Uil TUIEPOOTHMUECKUX
YPaBHEHUH TPETHETO MOPSAIKA.

Henab padoTsl. J[0Ka3aTeNbCTBO CYIIECTBOBAHUS U €AMHCTBEHHOCTH PELICHUS
oOpaTHBIX 3alay g TUlepOooIMUYecKux Au(QepeHIraIbHbIX YpaBHEHUN C
YaCTHBIMH MPOU3BOJHBIMHU TPETHETO MOPSAKA.

MeToabl uccaeq0BaHMSI: UCIOIb30BaHUE (YHIAMEHTAIBHOTO pEIICHUE,
mMeroa MY B, npuHIHI cKaThIX OTOOPaKEHHIA.

IHonyuyenHnnbie pe3yjabTaTbl W WX HOBU3HA: 1) Haiinensl pocTtatouyHbie
YCIIOBUSI CYLIECTBOBAaHMSA W E€JUHCTBEHHOCTH pEIIEHUs NpsAMBIX 3a1ad i
rUNepoOIMYECKUX ypaBHEHUM TpeTbero mnopsiaka. 2) OmpeneneHbl YCIOBHUSA,
o0ecreurBaoIlIre CyIlleCTBOBAaHUE U €IMHCTBEHHOCTh PEIICHUs OOpaTHBIX 3a/ad
JUIS TUIIEPOOJIMUECKUX YPAaBHEHUHN TPEThEro NopsaKa.

Pexkomenpanum 1mo  MCHOJB30BAaHMIO. PexkoMmMeHAyeM  UCIIOIb30BaTh
NOJlyYE€HHBbIE HAay4HbIE pPE3yJbTaTbl IMPH HCCIEIOBAHMM OOpATHBIX 3aj1ad Jjs
nudepeHnnanbHbIX ypaBHEHUN BBICOKOTO MOPSIKA.

Ob0siacte npumenenusi. lccnenyemble oOpaTHble 3alayd MOTYT HAaWTH
NpUMEHEHUE B  MEXaHUKE, T[OYBOBEACHUH, MaTEMaTU4YECKON  (u3HKe,
KOMITBIOTEPHON TOMOTpauu U APYTrux o0JIacTsX.
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SUMMARY

Dissertation by Avtandil Zhoroev Kemelovich on the topic: “Inverse
problems for third-order hyperbolic equations” for the scientific degree of
candidate of physical and mathematical sciences in specialty 01.01.02 —
differential equations, dynamical systems and optimal control

Keywords: inverse problem, differential equation, hyperbolic equation,
fundamental solution, system of Volterra integral equations of the second kind.

Object of investigation: Inverse problems for third-order hyperbolic partial
differential equations.

Subject of investigation: Finding sufficient conditions to ensure the
solvability of inverse problems for third-order hyperbolic equations.

Purpose of the work. Proof of the existence and uniqueness of the solution of
inverse problems for hyperbolic partial differential equations of the third order.

Investigation methods: Using the fundamental solution, Volterra method of
integral equations, principle of contracted mappings.

Scientific novelty of the work: 1) Sufficient conditions for the existence and
uniqueness of the solution of direct problems for third-order hyperbolic equations
are found. 2) Conditions are determined that ensure the existence and uniqueness
of the solution of inverse problems for third-order hyperbolic equations.

Theoretical and practical significance of the results obtained: We
recommend using the obtained scientific results in the study of inverse problems
for high-order differential equations. The investigated inverse problems can be
used in mechanics, soil science, mathematical physics, computed tomography and
other fields.

23



IMAPTYY BEJIT'UWJIEPAUH TU3MECHU

HUT — UnTerpanabik TEHAEMETED;

BUT — BonbTeppaHblH HHTETPAIIBIK TEHIEMECH,

BOT - BonbreppaHblH onepaTopayK TEHIEMECH;

1 ={1,2,3,...} —— HarypaAbIK CaHIapJbIH KONTYTY;

R — YbBIHBITEI CAaHAAPBIH KONTYTY;

Q, ={(x,t):xel,te(0,T]},T >0- dukcupneHrex TypakTyy caH;
A, ={(xt):—(T -t) <x<T -t,0<t<T}
A(xt)={(5,7):0<7<t,X—t+7<S<X+t—7};

€ — «THCIICITYY» K€ «TaaHIbIK;
YV — “kaanmaragnaii’’;

7 — ’kammoo KBaHTOPY;

3! —kamaiT jkaHa JKaarbl3.

—> — «KEJIMI YbIraT»,

C(D) — D atimarsinga y3ryaTYKCY3 QYHKIMSIAPIAbIH KOITYTY;

C(D)~ D aiimaremaga k- taprunke dweiimakm (K- KOWIO)  y3TYJATYKCY3
TyyHAyJapra 33 001roH QyHKIUSIIApI6IH MEHKUHIUTH;

GloTI={w()eC0.T], w(0)=0},

8k+|v
C(n,m)(QT)_ Kan'Ial“aHI[aﬁ (X,t)EQT YqYH M (- C(QT)’ O S k S n, O S I S m

TYYHIyJapbl MEHEH KOIIO aHbIkTayran V(X,t) QyHKIusIIapblHbIH MEHKHHTUTH;

DHE -
ey
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