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Juccepraumsiapix mm axagemux MM, Anuiues aranaarsi Om TeXsoI0rMaabLIK
YHMBEPCHTCTHHHH MARJILIMAT TEXHONOrHSJApLI Xana Oawkapyy xkadeapacunaa
ATKAPLINABI
Hanmunit xerexun: - Caruibacs AGayranst ixynycosuy
. duaNKa-MaTCMATHKA MIMMACPHHHN JOKTOpY, mpodeccop,
. MM. Amumes atmmgarst  Om TEXHOJOTHSUIBIK
YHHBEPCHTCTHHHH  MAaIBIMAT  TCXHONOrMANApH!  JKaHa
Gakapyy KadeapackIHBIH GatvbIChl
Pacmuii onnonentrep: - Txenannes Mysawmapxan TanaGaesnu
du3Ka-MaTeMaTHKA HANMACPHHHHE JIOKTOPY, npodeccop,
Kasaxcran PecnyGnukachinbiH GimM  KaHa  MJIHM
Munsnctpnurasns winM KoMHTeTHHHH MaTEMATHKa aHa
MATEMATHKANBIK MoAieA 100 MHCTHTYTYHYH Galukel isMiii
kbiaMatkepH (Kasaxcran PecnyGnukacsi, AnMaTsl u.)
Ypanues Anvimbex AGavipaenny
(bH3MKa-MaTEMATHKA HINMICPHHIH KaHHAATH,
K. DBanacarmin  atmmmgarst Keipreiz  yayrryk
YHHBCPCHTCTHHHH  AuddepeHuNanisk  TeHaACMeep
Kadenpacunnin  gouentd. (Kuipreizs  Pecnybmikacht,
- . Buukex ur) 14 .
Herexroouy mexeme: - H. Pazzakos atninnarsl Kbipreis MaMackeTTHK TCXHHKAJIBIK
YHHBCPCHTCTHHHH JICKTPOHIKA KaHa TCICKOMMYHUKALHA
Hncruryry, Bumkex ur., 720044 4. Aitrmaros np., 66
Hucceprauns  2022-xpuinbl 23-mekabpuinga  caat  14:00ne  Kuiprois
PecnyGnikackiHbIH Y AYTTYK HIHMACP aKaJicMHACHIHBIH MAIUHHA TaAHYY %aHa aBTOMATHKA
HHCTHTYTYHYH *aHa B.H. Enbunn arsingarst Keiprois-Poceus Crnapsan ynubepcHTEeTHHHR
anupigarsl GH3MKa-MaTCMATHKA dKaHa TCXHHKA MAHMICPHEHHN ROKTOPY (KaHaMAaThi)
HOUMRBIT RapakachlH anyy YWyH Jucceprauuanapas koproo Goiomwa JI 05.21.631
ZMCCEPTAUMANBIK KCHCLIMHIH OTypyMyHAa Koproiotr 720071, Buwxkek ur., Yyit np., 265,
aya. 349 napern OGolonwa. JlHCCepTalHAHBl JKAKTOOHYH OHMAMH TPaHCAAUMACHINLIN

HACHTROUKAUMANLIK Koy https:/ve.vak.kg/b/052-dry-zfv-dd6. :

Huccepraums  menen  Kupres  Pecnybnukacmmmin - Yayrtyk  wmmaep

akagemusceinbin (720071, Buwkek 1., Yyit np., 265), B.H. Ensunn atunparst Ksipruis-
Poccia Cnapan ynusepenternnun (720000, Bumkek m., Kues kov., 44), M.Anpiuen
atsiparsl Omw TexHONOrHANLIK yHupepcureTHnin (723503, Om m., Hcanon xeu., 81)
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HIITHH XKAJINBI MYHO31OMOCY

Aucceprauusanbin  TemackHLIN  AKTyARAYYAYrY. Huccepraupsnmik
MaTCMATHKAILIK MOZCH/CP/U1 OPKYRAGTYYTO Kana Gip 014OMAYY KaHa KK oNHOMAYY TY3
MACCTICHH XKaHA TEACrPaTHIK TCHACMCHIMH TCCKEPH MACCICCHH CAIBIK PCryaspramTLipyy
YCHYYHYH BIKMAIAPLIH HIUTCN UBITYYra apHANran o .

Opeske GoloHYa, TCCKepH Maceneliep MATCMATHKANKIK (HINKANKIH HAuap Kolonrai
Maceneacpin Guiper, ansin Teophsicstit A.H. Tixonos, B.K. Heanos, M.M. JlaBpeurhen
’kana Gaurkanap HerusaewKeH. Arepae TY3 MACCNCNEPAC MACCTCHIH YCHHMH Genrunyy Gup
NapaMeTpicp YYYH MH3AC/NCC, aNJA .TCCKCPH Macenencpie (MIMKALIK HapameTpiep,
TCHACMCHIH  KOODQUUICHTTCPH TErMIANKTCrH TY3 MACCNCHHN MG . KOHYIO
KOWIYMYa Maa/ILIMATTap/Ibl KOPCOTYYO MACCICHIN HCHILTHUIM Metic GHpre aHLIKTANaT.

TenerpadThik TewACMC TONKYHAYN Tapanyy BULAGMABITH, OSNCKTPAMK. KaHa
MArHHTTHK OTKOPYMIYY/IYK, “OiPOHYH DNICKTP OTKOPYMAYYAYTY CHIAKTYY (MIHKATLIK
napaMeTpAepaH KaMmTLUiT jkana Gyn nmapamctpacpau Tabyy celicMukansik, reodusika,
FCOMICKTPHKA, AKYCTHKA .6, MPAKTHKAILIK KLI3LIFYYHY 5KapaTar.

Jucceprauansik  MIUTC KapairaH MACEIC AWHAMMKAILIK . THOTETH  TecKeph
rinepbonansik Macene, JINHAMIKANLIK THITETH TCCKCPH MACCIIE/ICPAC KOUIYMYA MAaaLIMAT
KaHaiiaslp Gup yO6axkbIT GeTHHACTH CHIAKTYY TY3 MACCACHHH “CHMMMUIMHIE W3 Gonyn
cananat. Byn Typaery keiireiinep M.M. Jlaspentsen (1966), B.I'. Pomanosa (1985), A.C.
Anckceesa (1967), A.C. Bnaropewencknii (1966), C.M. KaGaumxun (1983) wmama
Gawkanapasin xymymynga usunaenres. JKanst xxymymrapaan M.A. Llnunenun (2016)
xana H.C., Hobukosa (2017) Genrunecex Gonor. Busmmun pecnyGnuxana Gyn Garwmrra
canuiM - Kowkonaop A. Jk. Carmbacs (2001), I'A. KanmmGacma (2009), A.T.
MamaTtkacsiMosa (2015) xana 10.B.Annuienxo (2017).

Teckepit Macenesiep/l YeuyyY 0op NPOLCCC ACH 3CCNTEATCHANKTCH, AM1ap TYYpa IMcC,
01400 KATAIAPbIHA KapaTa TYpYKCY3 kaHa KoOyHue CHI3LIKTYY dMec Goaromaykra,
MBIHA TECKEPH MaCCICCP/Ut MCHYYNYH CAMIBIK BIKMAIaphiH KaHAa aNropHTMACPHH
HIITCN YBITYY KaHa HErH3Ziee Macelelepi HeHYYHYH HATBUAAIYY anropHTMACPHH
TY3YYHYH NPAKTHKQIBIK MAQHHAYYAYTYHO ’Kaha 3apuinubuibiruina - Gaitnamburryy
akTyanayy Macene Gonyn caxanar, S 5

Juccepraunsnsin TeMACLIMBIH APTHIKULIILIKTYY HAnMHIE GarbiTTapei, Hpn
uanmuii nporpammanap (aonGoopaop), Guanm Gepyy xama nanmuii Mexemenep
TAPAGLIHAR XKYPry3y/iren Heruirn WiuMuii-unanoe mwrepn 6ap mexemenep menen
Gaiinansimsnt, XKymyw aemunrenyy Gonyn cananar. ,

Hauanoonyn makcarsi mana macenenepi. JHCCCPTAUHANBIK HIITHI MIKCATH —~
TenerpadTHIK TCHACMEHHH TY3 JKaHa TCCKCPH MACC/ICNCPHRHH MATCMATHKUILIK MOJCTHH
KAKUWBIPTYY, OMp onueMayy OKaHa DKM ONYOMAYY TY3 MACCACACPAMH  CAlALIK
YLIrAPLUILILGIN kana GHp ONMOMAYY TCCKEpH TCHICMCHHH CAMABIK PCTynspAyy
YLITAPBUILILBIHBIN YCY/APhN HUITEI YBITYY, OLIOH/I0! 3JIC AIAP/ILI KOMIBLIOTCPHK HIlIKe

amuipyy.



Byn MakcaTka JKeTyy YYYH TOMOHKY Macenesiepan ucuyy 3apsul Gonron:
. e TenerpadThik TCHOCMCHHH TY3 JKaHA TCCKCPH MACCICCHHHMH MATEMATHKANILIK
MOJICIIICPHH OPKYHJOTYY, KO3 HPMCMIMK kaHa wHyp Gynakrapsl YuyH Gaurranksi
_ KaHa YCKTHK WApTTapsl TY3YY;
e TenerpadThIK TCHUCMEHMH TY3 = MacesCCHHHH 'ryypanumn wimkree, 6.a.
- TenerpadTHIK  TCHACMCHMH  aiiTBUINaH  Ty3  MaceNeCHHHH  JKAlNAWIbIH,
YHHKUIAYYAYTYH aHa TYPYKTYYAYTYH HCTH3/100;

* YoiipeHYH BICKTp @TKOPryYTYTYHYH, MArHHTTHK erxepyunyynyxryu JaHa :mcwrp
OTKOPIYuTYTYHYH KO3(HLUHEHTTEPHH aHBIKTOO MCHEH TeCrpadThiK TCHACMCHUH

- GHp  emYeMmiyy  TCCKEPH MACCHCCHHHH  CaHABIK  PeryasplalTHIPLUIran
" 4BIraphULILIBIH A2HA TY3 MACCICHHH CaHIbIK YHIrapbUTbILILIHEIH BIKMATAphIH HIUTEN
YBITYY; ’ :

e 'Ke3 HpMeMIMK Oynak aHa JKanMmak 4¥ek McHeH Tenerpad TemmeMecHHiH GHp
ONYOMAYY TY3 - KaHa TECKCPH MaceieliepiH  YBIrApLUIBIMUBIHEIN  CaHJIBIK
ANTOPHTMICPHH HUITEN YEITYY KaHa TANN00;

¢ UprapbUILIITapAblH  HINTEAMN HBIKKAH - anropHTMIACPHHHH
nporpaMManapbiH TONTOMYH TY3YY. '

- AJbHran ABUTLIHTLIKTBIH WIHMuit sansUIsirst. TeaerpadTik TeHIEMCHIE TY3
aHa TCCKEPH MACEACCHHHH MATCMATHKANEIK MOJC/IH OPKYHAOTY/AY, KO3 HPMeM/IHK KaHa
wHyp GynakTaps! YIYH YEKTHK IIAPTTap TY3y/aay, Oup enueMmayy kaHa oK eJMoMAYY TY3
MAaceNicHMH CaHAbIK YHITaphUTHIUTAPHIHEI KaHa OMp OMUOMIYY TECKEpH MaceleHHH
PEryASpAITHPBUINAH CAHIBK YhiraphUILIIAIHBIH BIKMANAPE! HIITEIH YBIKKAH, :

ANBINraH HATHILKANADABIH MPAKTHRANLIK MaauucH, IIPakTHKANMIK MaaHHCH
TenerpadTLIK  TCHACMCHHE MACENCACPHH YCYYYHYH JKaHBl ANFOPHTMACPHH  MINTEN
YRITYyAa, MINTENHN YHIKKAH anTOpPHTMACPAM KaHa NporpaMMalapabl MOACI00Ne KaHa
TenerpadThIK MaceeCpH HedYyae KONAOHYY MyMKYHYYIIYTYH® 32,

Anbinrad Hatelibkamap Ow TEXHONOIHMANBLIK YHHBCPCHTETHHHH OKYY MpOLCCCHHAC
Mamc'rparypanun 9KH GarbiThl 60I0HY2 KONIOHYNYN KeJICT.

Koproo yuyn Gepuiren anccepraunsusin nernsrn xoGonopy: s

o Ko3 upMeMmauk xana wnyp Gynakrapsl YHYH YCKTHK 1apTTapsi 6ap 'rencrpaq:m

© TCHJICMCHMH TY3 AH TCCKCPH MaCCNCCHHIH MATCMATHKAILIK MOJICTACDH;

‘e TenerpadThik TCHIACMCHHH JKH OMMOMAYY TY3 MacenechH yeuyy YuyH Gap Gonyy,
'Kaii TATaHTBICTBIK aHa WapPTTYy TYPYKTYYAYK TeopeMasiaphl,

© Tcncrpadmax TCHIACMCHHH 6Mp OM4OMIYY TCCKCpH Macenenepi ydyH uekTyy-

aifbIpMANBIK PEry spAITEIPLUINAH YLIraphUIBIILL YIYH QAN Kenyy TCOPCMANaphl.

o TenerpadThik TCHACMEHHN TY3 MaceNCNEPHHMH CAHIBIK 4hHITAPBUTLILILL, TCCKCPH

Mace/ICICPHHHH CaH/bIK PCrY/APJAlUTHIPLUITaH YBIFAPBUIBILILI JKaHa' - anaps
" MPOrpaMMANIEIK KaMCLI3/100,

e TpadK TypyHZIe ANLINrai YCHHMIIN HATHIDKAIAPLIN TAIA00.

H3penyyuynyH xexe cansiMbl. JitccepTauMsuIbIK BTe GepiuarcH skaHa HuHMuit

Hemamule

A

KaHBUILIKK 33 Gonron Gapanik HaThiiiKanap asTop TapaGhINaK KeKe KaHa MMM
KCTCKYHHHH HKCTCKYWIIHIH aCTLIHAA anbliran. ABTop TeaerpadTEIK TeHACMeHUH Gup
on4eMIyY, 3KH OMHOMIYY TY3 KaHa GHp @reMIYY TCCKEPH MACE/ICCHIME MATEMATHKANBIK
MOJIC/IHH KO3 HPMEMIHK JKaHa WHYp GyNakTaphl YuyH YeKTHK LIAPTTapALI OPHOTYY MCHCH
OPKYHAOTYI, MYHO3ZIOMOCYH TY3100 LIKMACHIH, @3reYeNYKTOpAY anyy BIKMACBIH, YEKTYY
aifBIpMauLUIBIKTaD BIKMACKIH XaHa TencrpadiTsik TCHACMCHHH TCCKCPH Macciencpiit
CaHILIK PETYNAPNAWTHPLUINAH YBIFAPBUTHILLIN  YOTYY KOMAOHYY MYMKYRHUYIYIyH
nanunjieret. Carnibacs A.J[X. TapaGhinaH skainkl HACA CYHYU! KbUTBIHIR XKaHA HINII00
npoGneMacklit hopMyTHPOBKANIOO, ANBIHTAH HATRIDKANAPAR! HUIKE alUBIPYY ara TaaHAbIK,
Hnumuit 131110010pAYH aLIHraH HATHITAANAPLIHEIN BIKMATAPLIH HIIKE Knprusyyne T.U.
Kynracs, 10O.B.Anmmenko, A.T. Mamatkacumona, T.A. Kanasibacsa, A.A.
AnMMKaHOBZIOp MeHeH GHpreNuKTe - Makananap ¢ kapsisnanran. Mim karanapaa
HaTbibKANAPIbI KONAOHYYTA aBTOPIOMITOPAYH Ka3yy KY3yHIery MaKyNayry THpKeJIeT.
H3naneenyn naTelixanapsinbin: TACTHIKTANBIWLL JIHCCEpTaLMANA ANBIKTAH HErH3rH
KBIIBIHTBIKTAP TOMOHKY T apANEIK KOH(pEpEHIANapaa oknal Kacanran: OH KHHYK 21
ApaNLIK  a3MATTHIK MCKTCn-ceMuHap "Taraan cHcreManapasl  ONTHMANLIAIUTHIPYY
Macenenepi”, Hosocibupck, Axanemroponiok 12-16 nexaGpb 2016 x.; «Mapuykosayk
MM OKyY — 2017» ajIKarbIHAarst pOCCHS MIMMMIT AKaNeMHSCHIHbIH cuﬁnp GemymynyH
3CCNTe® MATCMATHKA JKaHA MATCMATHKAIBIK reodu3muka HHCTHTYTY, - HoBocHGHpCK,
Axanemroponiok 25 mions—14 mions 2017 x.; CJI Co6one aThiaars! MaTeMaTHKa
MHCTHTYTYHYH 60-BUIBITHIHA aPHANTAR 371 APANLIK kKoHdepeHLus «MaTeMaTHKa a3bIPKBI
ayiinene», Hosocubupek, 14-19 asryer 2017 x.; International Conference «Inverse
Problems in Finance, Economics and Life Sciences Programmy, Al-Farabi Kazakh National
University, Almaty, Kazakhstan, December 26-28, 2017 y.; On TepTynuy on- apanux
a3UATTBIK MeKTen-cemunap "TaTaan cHcTeManapisl ONTHMANJAWITHPYY Macesencpi”,
Anmatel, 26-28 Maii 2018 x.; On apansik kondepenuua “International Conference on
Analysis and Applied Mathematics (ICAAM 2018)".-6 — 9 cenrabps 2018 x. Typums,
Kunp: Lefkosa (Nicosia), Mersin 10, Turkey; 91 apankik kokdeperums «Applied Inverse
Problems» Grenoble, July 8%-12% 2019, fr.hitp://aip2019-grenoble. fr.

HAuccepraumsiaa  aasimran uamiump.muu HIICHHMAYYAYTY — Zana
HerHIayyayry:

- Tenerpad)mx'rcrmemcnuu m Kalla rccxcpu MACECNCPHHRIH WAPTTYY TYPYKTYYIyTY
JKOHYH/IO CAHILIK YCUHMACP TCOPHANLIK JKaKTaH TCOPEMANap MCHCH HETH3JC/INCH KaHa
anap rpaduKTEp TYpyHAe IBIHIaH CaHObIK MCHHMACP KaHa CaHIBIK HIUKC amBIpyynap
MCHEH BIpacTaJIaT;

- Blpactoo yuyH, GawsiHza rya Macele HewIUIeT aHa aIbIHraH aoulyma maprmpm
BUTAIBIK, YeKTYY aifbipmanyy perynsapusieiTHPHANCH YCUHM YBIraphLIaT;

- Gepnaren Tys MaceneNepAuK (UIHKAIBIK NapaMETPiCpH TY3 MACCHCICPIHH KOUyMua
MaansIMaThl 6010HYA ANBLIHraH TECKEPH MACEACACPAHH GHINKATLIK NapaMCTPACPH MEHCH

CUILIMUTHIPBINTAH XaHa CANBIUTHIPMANTYY KaTaiap TANANTapAbIH HCTHH TY30T. - -



HyGankauusaaarst AHCCEPTALHAHBIN AKbIHLIHTLIKTAPBIHBIN TOJNYK
MATLUIABIPBLILILLL  JHCCCPTALMANBIN TCMACKI Golonya Heruarn xwlifbiTeikrap 17
wiMiii  OMrexTe kaphiatanra, ansii 7 Kupras PecnyGmukacsmnm YAK KPIT
TapaGbiHAH CYHYWITANraH JKypHaInapaa; 3 o1 apanulk MauMuii xombcpcnummuﬂ
MaTepHanAaphiiaa; 2 YET ONKOMYK Mearnaayy Gackiimana; 2 Scopus xana Web of Scicnse
CHCTEMachIiAa KaTTanran xyphanaapaa; | KasLlB (Kasakcran mirara 6asacst) TapaGeitan
unaekcrenrei xana KP BUMBHCKK (Kasakcran PecnyGmiukachitbiit Bimim Gepyy xana
WM MUHHCTPART M BiumiM GepyynyH sana wiMMIiH canaThil KaMchi3 Kuityy Gotonya
KoMiTerH) Tapabwinan . cywywrranran Kasakcran PecnyGiamkachiMbiH  KypHANBIHIA,
oloH,10if 351 TY3yAreH nporpaMManap y4ayu Kupmznarenmu JKH aBTOPAYK KyGemyry
anLIura.

,lluccep'uuulnuu KONIOMY  JKAHA mwmuy. Hucceprauns  MasMyHJaH,
kupHwyynen, Genymmepre. Genymrem Gew = Gemympmen kana  Genymaepayn
KOPYTYHAYNapLiHaH, KOPYTYWAYARH, . NPAKTHKANLIK CyHyWITapiaH, 92 aTansluTarsi
Oynaxrapaan xaHa 4 KONAOHMONOPAOH rypar }Inccepnuumun Hernarn MaaMyny 167
6apa|n'a Gasupnanran,

; .IIHCCEP’I'AHI{HHHH HETH3I'H MASMYHY

Kupnmyyne aucceprauMansik MIUTHH TCMACBIHBIN AKTYAIAYYNyry HETH3ACIM,
aHbIH MAKCAThI KaHa MIIACTTCPH GOpMYIHPOBKANAHAT, HAKMHIL KAHBUIBITH], HIHIAOSHYH
HaTbliikanaps! MeHeH Koprooro Gepiuiren xo6onopayH NpakTHKAILIK MaaHKCH, aBTOPAYH
ACKC . CANLIMBI, KLIfBIHTBHIKTAPAB YATBUIALIPYYHYH TONYKTYTY, CTPYKTYpachl kaHa
JHCCCPTALMAHBIH KeJIoMY KOPCOTYJIoT

Bupunusn Gonymae «Anabustrap 6oloRya CHH NHKIPACP) zmcccpramwxux uumm
TeMmack! GoloHYa aRabHATTapra chil NHKHPIICP KCIATHPHITEH.

TenerpadTrik TeraeMe MakcBE/UIINE TCHACMENED CHCTEMACLIHLIH monoxoﬁnmou
TYpyHyH Gups Gomyn scentener. Kenuynyk snexrpoannamika Macenenepi Makcseunmum
TONYK TCHACMEICP CHCTEMACKl MCHCH CYPOTTONeT. Makcpeanmiit TONyK TenaeMesncp
cHCTEMachina Xanaaiiaup GHp e3repyynepay KONAOHYT, TOMOHKY Typaery Tenerpa(lrmx
TCHACMCHI asicak Gosior: ;

azH(z, t) c’(z) azH(z, t) 4mA(z) 9H(z,t)
e(z)p(z) OB - @Y v B’
6yn epae H(z.t) MarHHTTHK TanaaHsil ubanyycy, €(z) - Tonkymayn Tapanyy
smaMaLre, £(2), #(2) — SNCKTPAMK KaKa MATHHTTHK @TKOpYMAYYAyKTepy, A(2)- anekTp
OTKOPIYUTYK.

Byn macenencpmun Gupunun kolonymy A. H. Tuxonos (1990), A. C. Anekceen
(1984), A. C. Bnaropemencxkiii (1997), M. M. Jlanpenties (1978) u B. I'. Pomanos (1984)
TapaOuinai HINAACHTCH kaHa (OPMYIHPOBKANAHIaH. AJl DMH TCCKEPHM JMHAMMKAJIHIK
MACC/ICACPMH  MbIrapbinbilibiHB  Gap Gonyycy skaHa I KANTBISABITBINBIH  JIOKAJIABIK
TeopeMachnni lamiseo yeyny B.IN, Pomanon (1984) TapaGrinan enykken, ononoii ane
AKRITHI3/ILIK JKala IWapTTYY TYPYKTYYNYK TcopeManapil «tonyry» menel C.U, KaGannxun

(1991) sana ansin OKy4yynaphinbin rccxcpu MacelenepmH xcmlpu anKarelijarst
H3H/e0J10p/1e KOMA0HYAT. :

ITpoekunsansix yeynayn ncmammc mnchonanux 'reluxcuc.ncp YUYH Ko enqeu,nyy
TCCKCPH MaCC/IC/ICPI YBIFapYYHYH CAHALIK IrOPHTMACPHH Xypyy ikMacwm C. H.
KaGanuxun (1991) rapabuinan cynywranmu,

. B.I'"Pomanon (1984), C.1.KaGanuxun (1991). T.ILIyxuaues (1982) TapaGunan
ONCKTPOAHHAMHKAHBIN  TCHACMCCH  YYYH  TCCKCPH  MaceieNep  H3IICHICH.
C.U.KaGammuxunmun (1991) uonorpa(bmcuuna TY3 %aHa TCCKEPH MacCNCACPAHH CaHABIK
Heyyy MaceIecH Kapanran.

Byn aiimakta Kniprotscranasik oxyuynrryynapu A Jix. Cateibacn A.T. (200!), TA,
Kanaui6acsa (2009), A.T. Mamatkackimosa (2015), 10.B, Annuienko (2021) ucyuymrapun
6cnmnci‘| KCTHII KCpeK. -

-, Mtepaunsusin ap 6np KajaMbinga THemenyy m MacecHH chyy Kepek 60nron
xenqynyx HIUTC/IHO YLIKKAH anropHTMACP/IM HIIKE ALBIPYY HTCPALMOHAYK ycynm Gomyn
dcentenren. Munznait anropurMacpaii dGGCKTHBAYYAYTY TY3HOH Ty, TY3 MACCHCHH
HCUYYHYH BULIAMIBITBIHAH KO3 Kapau/ibl.

Omwcnrun, Gyn Genymae auccepraunsaa Kapanran Macesere OKIIOW AHHAMUKAIHK
THITCTH  THNCPOONANBIK  TCHACMCNCPAMH  TCCKCPH  MAceICACPHH  MIMANOOHYH
HaThlibKanapbl Gepuiret.

Oxunun  Gonymme «MeToONOrMA KaHA M3MNAGe BIKMANAPL  KOIOATaH
MaceIeepaH YeHyY/le KONAOHYral MaTCPHALAAPLI JKaHa YCynaAaphl KOPCOTYITOH,

Hsuanee obwvextmen. Byn muccepraumsisik muii n3nngee oGvexticH Gonyn
TenerpaThiK TCHACMCHHH TY3 Kalla TCCKEPH MAceAeIepHH ap xnunaﬁ tbopuynupoama
Koioy Gonyn cananar.

Hannpee npemwnl. Byn aMccepTauManblk MINTHH H3WIKe npcnuc'm Goayn
TENCrpadThIK  TCHACMCHHH  Mace/CHCPHHHH — MATCMATHKANBIK  MOACHN, CAHIKIK
PeryNapH3auMsyIairal  YhIrapsUTbilG], WLIFAPLUILIITLIN  QITOPHTMH, OUIOHROI anc
NPOrpaMMANILIK KOMIUICKCH JKaHa aHLIH (hyHKUHOHALAYYYTY ICCNTENCT.

Haunneo wmikmacel, Byn JHCCCPTAUMANLIK MIUTHMH M3NLI00 BIKMACKHI - Gonyn
MYHO3/IOMOCYH TY3/I00 LIKMACHI, ©3TOMONYKTOPre GachiM Jacoo LIKMACH, HCKTYY
itBIPMAUBLUIBIK MIKMACKH! JKAHA YCKTYY ALIPMAYBUIBIKTBIH PErYISPAALITHIPLUITAH BIKMACHI,
MATEMATHKAJILIK MOJIC/IZ00, OLIOK/I0it 2N nporpamma nHTepdeiicui Tysyy yuyH saManban
NPOrpaMMasIoo THACPH ICCITENCT,

TeNerpadTLIK TCHACMEHME MACCACACPHN HLIrAPYy YdyH GAWITANKL XaHa HCKTHK,
aliMAKTBIK WApTTApra kapama, owouaoll Jn¢ (HUIMKANKK npoueccTepre kaHa
KyOynywrapra .6, kapara ap Kanjaii LIKMANAP KOMROHY/AT. I'lmcp60nanm THITCrH
waphiM-kapTouaif  Tyymaynapia  JuipdepeHuBambik | Temaemenen  Genrimens
KO DUUMCHTTH AHBIKTOOHYH TCCKEPH MACCACACPHI M3HI00/0 CANTANKE! XKana HCKTHK
HIAPTTAP/IA JKAHA KOUIYM'IA MABIMATTA MATCMATHKANLIK u3NKAHBIR K20 Gup uxuanapu
KOJIJIOHYJIAT. . -



Ty3 Macenenu unirapyy yayH GupuiusnicH, 03rouosyKTop/ly ayy bIKMacki -
KOJIJIONYIl JaHa THCIenyy xammrapnu anyy Menen cmlrympm-lx Kaua perynspayy
Gonyryn Genyn anar.

Anpian KuiinH MYHO3/0MONIOpP LIKMACHIH KONAOHYY MCHCH TCCKCPH MACC/ICHIHH
TCHJICMEACP CHCTEMACH! KYPY/IAT, aubli jKapJaMbl MCHCH IKHH'YH JAPAKIATS HKapbiM-
KapThNall  ANQQCPCHIMAIIMK TeHaeMe GHPIHUN  JIApAKANArH  KaphIM-KapThUIAll
audpepeHuNAnabIK TCHACMEICP CHCTCMACKIHA KCATHPHACT. AH/IAH apbl CLI3LIKTYY IMCC
WHTCIPANILIK  TCHACMCGICPAMH CHCTCMachiH  anabbi3, aHel ueuyy Y4yH VCKTYY
alfLIPMAYLUILIKTAP BIKMaCLIH Konjohyyra Gounor.

+ Yuynuyaon Geunnun Gonymre ueitnn xexe mwuxoenopnyu unuﬁmapum Kana
NAPALIH HCTHIICMC/ICPHHC APHANTAH.,

Yuynuy Gonymao «MaTeMaTHKAIBIK MOAC//CP KaHa 'renerpubrux TCHJICMCHITH TY3
MacesecH» - TeAerpadThIK  TCHACMCHHH OKH  OMYOMAYY TY3' MACCJCCHHHH Tyypa
KOIONTaHABITEl M3H/NCHHII, TCACTPATHIK TCHACMCCHHUH YBTapbUILIUIBIHLIE KaIIalIL
AKaHa KajiTanaurbICTLIK TCOpPeMANaphl JANNIACHHII, OWOHAOI JN¢ TONKYH MpOUCCCHHIH
MaceICCHI YLIrapyYHYH JKaNTBI3ILITLL AATHIICHTCH.

Juddepenumanapik MaceNcHIH YCKTYY aiikipMasyy aHATOTY TY3Y/IroH:

DKit NAACTHHANATH! YNCKTP TANAACKIHEIH YBIHATYYCY TOMOHKY (bopmnaru IKH omomwy
Tencrpatb TCHICMCCH MCHCH 'ryiouryna'r(M]

(zy) 8z ,' A :
Ei(z,y.t) = mds(z, y, t) - -E;g-)-E,(z,y. t), (z, t)ER:,YER, m
Gyn xepae &(z,y) - ONCKTPOMATHMTTHK TONKYHAAPABIN TApAnyy BULAGMAILIIEI,

£(z,y), u(z,y) - onekTpamK Kana MATHUTTHK OTKOPYMAYYYK, 6(2, ¥) - weliponyn anekrp
otkepryutyry, E(z,y,t)- anexrp TANBACHIBIN qummyycy, 4E(z,y,t) = E;, + Ey, -
JlannacTuii oneparopy, -
Kenrreren wumraphuimiutapasin uumient (1) TCHACMCHMH YMUKAULYY SKajarhis
HLIAPLUILIILIH AHLIKTOO YHYH Gi3 GalITanke! %aHa YCKTHK 1apTTap/L xonmyﬁya KCpeK,
Meitnu TOMOHKY IapT Gepuncun :

E(zy.t)l 1o =0, Ex(z,y,t)lz0 = h(¥)6(t) + r(v)ﬂ(t). t€(0,7).y € [-D,D], (2)

rac &(t)- Mupakrom aensta-pynkumscs, 0(t)- Xesucaibrsm TeTa-QyHKIACH,
h(y),r(y)- oucprus Gynaxtapsl. Byn KyMTOPAYH TAACHPH ACTBUIIA DICKTPOMATHHTTHK
npouiece Gawrranar, .
(2) wapT K03 HPMEM/K KaMa umyp 6ynampl-l Jien aTanat.
Meiini k33 Gup WapTTap aTKAPLUICLIH,

&(z2,y),é(2,y),i(z,y),6(z,y) € Ala}
. h(y),r(y) € Ay,

ynepne Ay = {e(z,y) € C4((0,d) x (=D, D,), supp (e(z,)} € ((0,d) x

(-_Dl‘Dl)))a am ||€(7-')')||c1 s Ml' 0< Ml s 8(2-}’) S Mz}.

©)

= {supp h(y) € C*(-D,D),  h(y) € C5(-D, D)}

Gy.n uccpnc M, M,,D,, d ~OH TYpyKTYynap,
’ D= Dl + T(Mz + a),T Zd/(Ml - a)

Byn accpuc T - y6akum, r(y),h(y) Gynak (ynkumanapst Memen snekTpamk
ubiRanyycynyn Oysynymyuan naiina Gonron, an d Tepenmirine KeTuil, 6npnux ¥ YuyH
z = 0 GemuHe KaifThin KesteT.

Koo Gup xamst esropme a(x,y), xama xamst dymkumsust u(a, y) = ji(z,y),
e(a,y) = é(z,y), c(a,y) = é(z,y), o(a,y) = é(zy), 9(a,y,t) = E(z,y,t)

KHUPTHINI JKaHa HCUUMNK PETYNIAPAYY XaHa cHEryaspayy Genyktepyn Gonyn kepceryy
Menen, 6u3 uyne:nouonep Gotonya MaaNLIMATTap MEHEH TY3 Mace/ e anaGia.

:,f 2ad SS+Ld(ayt), lal<t<T, ye(-D,D),
0(“0}'0 t)l[a]-t - S(t;}’). te [O.T]. Y€ (-D; D); ke (4)
'9((1.}’. t)ly--b > l’(a:)’. t)ly-+D =0. .
& y Say) [a% a%e _a(a.y)!! :
Gynxepne Lid(a,y,t) = elay)p(ay) lay' + Aa da + Sy aaay] e(ay) at’

Mumnan  Mypynky GapaGapesiafbiktan, runcpGonaink  TewaeMenep  yuym
OHCPreTHKAJIBIK Gapaﬁapcuanum KONAOHYY MCHCH KHilRHKH GapaGapcuanunu anabuia:

. 1alhax (10130} < (NoUFlal) exp [(i'ii:h+ Fu #2) ] 6
ynmepne  10IBCO) = (1017 + 10,17 + 19,17 + ) 0.

Omierrin, 613 KANTBLIIABIK TCOPEMACHIH JAMHIACHEK,

Teopema 1. Meitm c(a,y), u(a,y), e(a,y), o(a,y), ay, da, pyuxunsnapu
Y3rYATYKCY3 KaHa GHpMHYI TAPTHNTCTH YIryNTYKCY3 KapeiM-kapTsuiait Tyynaynap, (4)
Macenenii usirapuiasime 6ap Goncyn xana C? (€(T,D)) xana (3) mwaprsina Tewenyy
Goneyw. Auaa (4) macenenun unrapsusius 2(T, D) aﬁuma AUITBI3 WaHA KHITHIK]
Gaara 22

ez (I3C) S Io1R() ex}’(nxsf).

Gyn wepne My -—“—11+-i-“+%3- : ©
1 11

(4) xana (1)- (2) ‘MaceneliepK dxkBiBaneHTTYYAyrynen (1)-(2) Mace/ICHIH -mrapunuum

1a Teopemanbin mwaprrapsit (T, D) afiMakTa aTkapyyaa, KUIrki3 SKCHI KEJIRM YbIraT.
Kos upmemmk kana 3um Gynakraphl MeHeR TeacrpadThik TCHACMCHHMH KMt

onyoMayy TY3 MACCICCHHNH Kalallb! JamnzeHren, omonzoit e TonKyH npoUecCTepH

YUyH TY3 Macesie HIIeHIeH.
Byn macenencp MyHO3ZIOMOIOPYIAOTY MAMILIMATTAHL Gap OKHHYK mpax\'ulam

‘ppepenuian LIk TIIEMENCPIIH MACC/ICACPHIC KETTHPIACH XKana Gyn Macenencpaun

YBIFAPLUIBIIGIHBIN KAJITBI3ABIE! JUILICKICH, TYS Macc.ncmm TaK lmrap!.muumua,
CAHJALIK MLIMAPBUILIITHIH xaxummmyycy ncmmcnrcn



Tenerpagmuik Teraemenun mddepenunanisik oKH ONUOMAYY TY3 MACCICCHHIN
HEKTYY alflipManyy aHanory TYsyayn, Tamkyn mponeccTep YIYH MacencHitl HeKTYY
alibIpPMaYBUIBIK YbIraphUILILE] TY3YATOH.

Omc;mm, 6yn 6eymae Tenerpadraik TCHACMCHHH IKH ©TUeMJIYY TY3 MacC/ICCHHHH
AKalanst AaHa SKANTHI3ABIIG! JAMHCHICH XaHa TONKYH IPoLieccTepl YHYH TY3 Macelie ia
ungenres. Ty  MaceNeMMH TaK  MBIrApLUIBIMBIHA cawmx YLIFAPLUILILTEIH
KaKbIH/AUIYYCY HETH3AETCH.

Teprynuy Goaym «TenerpaThik TCHACMCHHH TeCKEpH Maceneci» Tenerpag Tk
TCHACMCHIH OGP enueMIyy TecKepH MaceIeNepHH H3ieere apHaIraf.
TemenKy dopmanarst rencrpa(prux TCHACMCCHR Kaparl Kepeny:

2v(ze) _ 9%v(ze) ~ 1[al(2)] vizs) | 4mA(z) av(z) 2 »
I TO 7 [a(z) oz e(z) ot ' (@t) eR 7
Baurranke! jkana YeKTHK MapTTapbii Ko&6y3:
V@bl =0, 2€R,, ZE2 oo = hB(®) + 10Ot E R, ®)
6yn xepae S(t) = JIHpaKThIH AenbTa GyHKUHACK, o(t) - Xenncait ATeIH TeTa GyHKUBACH.

TenerpadThik TeHACMEHHH TCCKCPH MaCCNCCHH YhIrapyy YdyH KHitHHKH uuneuc.udi TY3
MaceIcCHH YbITapyy KOHYHIO KOWYMYa MabIMaT Gepiticun

V(2,t)lz=0 = f(t).t € [0,27). s/ it
Texnemennn Ko3(pHLUHEHTTEpHHE KapaTa WapTTap mapwlcuu :
(e(2), u(2),A(2), ¢c(2)) € A, ¢} ' (10)
rac g = (£(2): &(2) € C5(R,),&'(+0) =0, 0< M; <e(2) < Mz,
le@)llc2(s,) < Ms). | (11

(7) Tenerparaik TeHneMe rHNEPGONAILIK THITErH TCHACME, aHAA MaCECHI A(T)
aiiMaruinaa kapooro Gonor. :
: AT =((z,):z € (0,T), |z| <t<2T- L s (12)
Teckepu macene. An Gearinyy Maanunep apksunyy (7)-(9) ueiipenyn A(2) -anexrp
OTKOPYMIYYAYTYH: [(2), £(Z) - MArHHTTHK KaHA AMINCKTPAMK OTKepPYMAYYNYKTep,
owoHnoft ie (9) TYpHery TY3 MAcelcCHH HHIMapyy XeHYHA® KOMIYMYa MAaIbIMATTL

AHMKTOONOH TypaT.  g(2) = —;-:((fl apkelnyy Genrinciious.

BT .Pomatiosnynn (2005) mkmach Goionua (7)-(8) Tys Macenencpuu 'lurapyynyn

CHHTYNAPAYY *KaHa pcrynupnyy Genyryn Genyn auaGm an YHYH MacesicHun
BITAPBUIBIIEIH TOMOHKY TYpI® Kepcerebys:

V(z,t) = V(z,t) + 5(2)8(t - |2) + R(2)6, (¢ - |z[), o (13)

6yn xepae V(z, t) - xuumaxaii 0(8)-X
00> 2200t axait yarynryxeys dyniuus, 6(t) — Xesucaitmran ¢yuxmucu,

(13) mMacenennn YBIFapbUIBILIBIH xopce'ryynen 6u3 scenreenepaty ubirapaGuis xana
anapm.x (7) Tennemere anmawrThipyy MEHEH K33 GHp mmiixanapnu anabbl3 kana
?(z.t)|,., = 0 Gonronnyxran, omonzoit ane OrOpYZarH! dceNToo/IopMiol ToMelky Tys
CBI3LIKTYY MYHO3IYY TCCKCPH MacelicHH anabuia:
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Va(2.0) = Vua(2,8) + 9@V (2,t) — [9(2) + 252 "’] v,'(z, 0.@t) EAE),  (14)

S(2)

V(z, )tz = 5(2), z€[0,T) . (15)
V(z,t)lz=0 = f(8), t€[0,27]. £ .2 s

Byn xepaie Teckepn Macene V(z,t), S(2) dynxunschin s(z) a(z) . 6c:mulyy
(ynxunanapsl apksulyy aHbikToo Gonyn cananatr (anap Genrmnyy u(z) xama £(z),
dynkunanapsinan xe3 xapanas), 6enrwnyy f(t) (bymcumlcu apKLUTYY - TY3 MaceCHuH
YBITAPBUILIE! XOHYH/® KOIIYMYa MaalBIMAT.

Orepae S(2) (bynxumcu 3HBIKTAICA, AHJA TOMOHKY q»opwyna MCHCH

2@ = 29 + 52 )

6enricus A(2) - anektp mepym:yynyx YHKIMSACHIH 12 AHBIKTAi anabbi3.

Yekryy aifsipMaubuIbIK BIkMackl MeHeH (14)-(16) Macenenepun Ysrapyy y4yH Top
aiiMarsiH Kuprusemu:

A,.(r)={x, = ik, ty = kh, h==2

6yn xepne h Top Kamamsl X, t GoloHua .
K» 6up OGenruneenepay KHprusum, aifbIpMaybUIEIK MACCJHCCHHMH HCKTYY-
aiipipManblk  ynrapenBUBIHEH - (14)-(16)  andipepenumMangEIk  MaceJCCHHHH
HHIrapHUILILIEING KAKBIHAUITHIBIH anabmis. .
Teopema 2, Meiinn (15), (16) Teckepn mldxbcpcnunammx MaceCHiH

—; (=0, ihskhST-lh},

YBITBIPRUIBILLI sKaackin V(2,t) € C*(A(T)) xana (10) WAPTH! aTKAPLUICHIH, OWIOHAO

'recxepu macenenmn (P, $;) Typrysyaran usrapsutbiurrapsi (15), (16) Teckeph Macencuuu
V[, S, Tak unirapsuisiusina O(h) TapTHOTErH BULAAMIBIK MCHCH KAKBIHAILAT.

YexTyy AHBLIPMAMBLIBIKTYY peryaspuiamusianran wednm. Meitm omu VW
Mmeuun 4bIrapLUTBIIIE! XKOHYHAO KOWIYMYa MaaNLIMAT f () TYpyRIe GepiiachH skana
TOMOHKY LIapT aTKaphUICKIH:

lFe) - ro@ <, -mamocwumeno (18)

AHJa TCCKCPIt MACCNCHHH V, JKaHa S, pcrynxpnannupunrau YRIFAPRUIKINIEL YUYH

TeMeHKy (popMy/anapasl Aa anyyra Gonor

ks ( fheters + fk-t-x.a) Y Z Z g,,(Vk"-“z” k-l-p+zp.3)
+1 =

p=1p=1 ;

_hzz -g(vk—l-u+2p+1.a Vk—l-p+2p-1 5) :
© . pmigs]l ‘ . ‘
i=TN-T Vk'-uv—t G—

K20 6up Genrineenopay KOJIIOHYT XaHa k33 61p Gaanoomy 3cke amyy MEHEH, 63 ToMOHKY
Gaanbl anabbi3

1



il Zp5™ = (6 + O(h)) - exp(1 + 4TG + 4TE + 4TES). @0
AKBIDKEI 6aa TCCKEpH MACCNCHHH HCKTYY aifBIpMAMBIABIKTSI PEryJsp/allThipran
YBIFApLUILILE YuyH Gaa Gonyn scemrener. - 2
Teopema 3. (14)-(16) Tys Macenenun unrapbunEIIE xamack xana V (2, t) € C*(4(T)),
(10) mapre! atkapsuic. ‘

~ AHja TeckepH MAacCICHHH TYPry3yral HekTYY aiibipManyy perynspialTspLUIras
ubirapsubinel (14)-(16) Teckepn - Macenenun Tak uwrapsuibimsiia O(h) TapTHATErH
BUIZIAMABITBL MCHCH JKaKLIHAAIAT kana (20) Gaara 23, . '
(17) gopmynaman (7)-(9) Gawrranke! MaceneHWH HeKTYY aifbIPMaBLIBIKTYY
PeryasplalITHIPEUIral YRITaPBUIKIIGIE anabbis: -

[
1‘5 oy {l ; Regpy hego gy g + Z(S“-Sf_,)} 3

an |2 g hsp
iy
W < et
ol ‘ o Liaa
= _ & ) hew ~ REogus,) B 2sf ~SE,

4n 2c} hsf ARAE 4
Omentun, 6yn Gemymze TenerpadTk TeHZCMCHHH Gup emuemayy Teckepu
MACENICCHHIH UCKTYY-aiibIPMANIK PErynsp/lyy YHIrapsUIBIUIE! HIUITCTHI YHIKKAH, MBIH/A
SJICKTP . OTKOPYMAYYAYTY aHBIKTANIAT ’KaH2 TCCKCPH MACCHCHHH TakK YHIFAphUIBIBIHA
KAKBIHLITE! KOHYH/O TCOPEMA MIITEANN YLIKKAH, _ :

- Tenerpaguix TeHIeMCHUN TecKepH MacelecHHAE MEKTp OTKePIyuTY Kanmibbila
KCITHPYYHYH HCKTYY alibipMaubUILIKTYy UBIapBuIBIG TYPrysynyn, 6yn YeuMmin Tak
YBIFAPBUILILKA KaKBIHIAIIKAHAIIE KOPCOTY/ToH. ; i

. Bewmnan Gonympo «TenerpadThik TCHACMCHHH TY3 KaHa Teckepy Macesnenepui
BIFapyYHYH CaHIBIK &IrOPHTMH KaHA HIKC AlIbIPLUTBINED CAHIBIK anropurmacep, 3, 4 -
Genymnepne usunacuren TenerpadThiK TeHACMe YuYH Gup enyomayy TY3 JKaHa TecKepy
MaceneNepanH NPOrpaMMANBIK KaMchI3ioocy GasHaanran. '

* Kes mpmemmuk sxama mmyp Gynakrapu Gap TeNerpadTLIK  TeHACMEHUN Ty
MAaceACCHHHH CaHBIK YCHHMH KCITHPHTCH. . ; - { )
3 2E(zr) _  €3(2) -9 -.4mA(z) 05 '
T Mp@ ozt l(z)) o (t) €RY. (20)
Gyn xepe E(2, t)- anekp Tanaachinbii ubinanyycy, (z) —tonkynayn Tapanyy
sinamanirsl, £(z), fi(Z) —anekTpAMK M MarHHTTHK eTKepYMAYYAYK, A(2) ~ anextp
oeTKeprywTYIy. ' o %

Bepiumren  maannnep &(z),£(2),4(2),A(2) apxuunyy, omounoli me Komonran
Gawranksl xana wextyy maprrap (21) Gotonua (20)-nan E(z,t) - SMCKTP TANAACHIHLIN
YLIHATYYCYH aHBIKTaii0w3, v :

Bz Oleco =0, Ej(z,0lim0 = ~38() + 7000, te[0,7] 1)
Gyn epne 5(t) — dupakTuin nensTa dynxunscs, 6(t) — Xesucalirsin Tcré:]i;'kmnncu,
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To —OH TYypaKtyy. . AN o

E(z,t) Tabyy yuyu 6.a. Tys Macenennn unrapbuibimsin (20)-(21) Tys macencuii
MaaNLIMaTh MCHEH MYHO3JIOMO/IOTY TY3 MAcEIICre Ke/ITHPYY KEpek. .
OwonayKTaH KaHBl X ©3rOPY/IMOCYH KHPIi3yy Kepek.

2 /iAGE) s : ; ot
by x(2) = [, " da. . . (22)
Temenkyneii Typaery WapT aTKapelicstH - ke
‘ L% ¢ x(2)>0, ;Lrgx(z) =0, SALRL L SRS (23)

Byn mapr kuprismaren x(z) esrepyamecy esreve SKCHAMIMHE KemrupeT. JKausl
dymcunanapmst  prmaebns  c(x(2)) = é(2), a(x(2)) = &(2), b(x(2)) = a(2),
u(x(2),t) = E(z,t). y SR 2.8 aume
Tys maceneny Kapan upirabeis, . o i '
' ; - (JatB()_ ctx)-/al)bx)-c;(x) Py
Upe (x: t) - uxx(xt t) "( 3‘;(")“!)"(” Uy = a(x() ) Uy,
’ X€ER, tER,, u(®x o =0,
(%, Dlmo = = 5 S B(8) + emlsma0(0)
Byn skepac 6awrrankst pynxuna u(x, t) dynxunscu Sonyn scenrener, 6yn
AT) = {(x,t) E R X R,, x € (~T/2,T/2), |x] <t <T} Ty3 Macenecit Kapoo MCHCH
yekrencek Gonor. . » . e 2o, ——— . ST
YeKTYY-ail LIPMAUBLIBIK UbIrAPbIAbIL. TOp aﬁuama mpm:w_ﬁu_s_
M ={x=th, i=0N, h=T/2N; t=ki; k=0M, T=T/M},
h, T — Topayn kazamsi X, t Golowya. Meiinn 7 = h Goncyn. A :
: Top Genrmneoniopyn naitmanausn (24) mtddepeHUNANIBIK — MACCTCCHHHH
aiibipMAuBUIBIK AHAJOTYH Ka3abis: - 4 ' k : : p
- - gSuacSian  dhuculy y T (1) € 4,,(7).}

4)

u(f - uxx 2"5[ 2 (25)

ul =5, 1=0,N

t 1 i

(25) opmyna (24) MacenennH HCKTYY-aliLIpMAYLUILIK aHATOTY 6onyn ocenTedier.
Tponynna-BennManabiii 6apaGapchi3/bIrkIHBI MMCKPETTHK AHANOTYH KOMLOHYT

ToMoNKY Gaanbl anabui3 -
—k+1

T <o) sexp [224"‘3"]. (26)
Owentun, (25) Macenciun GOmKONAYY HCKTYY AiiBIPMAuBIIBLIK “bIFapBUIBILILIN
mipdepemmanpk  Macenennn  (24) TaK  MHMAPHUILINGHA  KAKBIHAAWKIHIBITE

HIICHTCH,
- Jm’l‘c:opem 4, Meitnn anddpeperunanasix MacencHut (22) YHTaphUTHILIL XK3WACKIK

xana meitan u(x, t) € C*(A(T)), meiinn (20) xana (21) WapTTaphl aTKapLUICKI. AlNA
YEKTYY aiibIPMAUBUIBIK MCTOJY MCHCH Kypynran (25) macenenut Somxonayy :
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usirapsuismsl - O(h) TapTHOHHIH

YhLIraphUILIIEINAG XKaKbIHAAIIAT kaHa (26) Gaa aIbIHAT.
Omonyoif ame Macesie MaaTLMaTTapsl MCHEH MyHe3JleMeNepiery Macesere
KEATHpIIreH. UYeKTYy aiibipMaybIBIK aHANOry MeEHEH anMAWTHpsUIaT. Bomkonayy
YBIMAPBUILILTHIH TAK YBIFAPbUILILIKA KAKBIHAArAHE! JAMH/ACHTCH.
Tys macenenepau “brapyyaa KHprusyyvy gynxumsnapra kapaTa Ax) - qeiipeHyH
SMeKTp eTKepyMaYyyryHe, ¢(x)- ronkynuyn Tapanyy suamamrena, 4 (x )- MarnmrTig
TKOPYMAYY/YKK® kaHa £(x) - dNCKTp OTKepYMAYYNYKKe GaiinanLiWTyy TY3 MacencHn
ypirapyyaa d)yuxuamap TYPYKTYY, KocHuyc CBIMAJ KaHA Ke3 HPMCMANK dynxumnszap

TYPYHA® AJNLIHIaH.
Tabmiua 5.1. - Tys Macene, scenTee KaTacsl yuyH TecT QyHKUHANAPH!

BUITAMABITEL  Golonua (24) Maccnelmn TaK

M| Cypormyula Pynxyusrap Kaga | Can.
s Ax)=epv- c(x)=srv - Ji{x) =~ pafu - e{x)-eps- | mu | warau.
33exmpo maixyn maparyy MATHUmMUK azexmp
omxopyy sL10amou L omxepynOyyayx | emxepymdyyayx
I {51<cypora) | Ll-cos®(fx) 3d-cos *(1.57x) | 2.1-cos *(3.14x) | 4.)-cos ?(6.28x) | 0.02 | 10.66
2. | S.1cyperb) | 1.1-cos ’(o.ns x) 3.2+cos *(pix) 2.1-cos *(3.14 x) 4.1-cos ’(5,23;) 0.002 11.55

Ty3 macene :xoropyna Gearunyy Goarousuoit (byuxuuxnapnam MYHe3leMeNepayH
MaaTEIMATTap MCHCH aifBIpMaYLUILIK Macenecuuen V' - Top dyHKUMACHIH aHBIKTOO 60.uyn
acenrenet. Byn Macenenu scentee yuyH 6u3 Komlymua QyHKUMSHBI aHBIKTaiibu3, 6.a.
NCKTP TANAACKIHBIN YBIHANYYCY aHa Top GyHKumAcH Genrunyy Top GyHKIMANAPLHIHAH
K63 Kapauasl. 5.1-cyperre d, =4, C;, M, , & Gepunren, Genrunyy Top GpyHKUMACHIHAH
xe3 Kapanasl Gonron S, - Top dymxumscs: scenrenren, fi - Teckepn Macene YUYH
komyma MaanbIMaT. LAY

’m:rr

B féi,, 4
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* 5.1=cyper. Teckepn Macene y4yH KolllyMya MaaTLIMaTTh aHBIKTOO.
(22)~(24) Teckepn MacenenePHMHH HEKTYY AlLIPMAYLIIBIK PErYAAPARUTHIPLLITAHN
YbIrAPLLIBIMLIHBIH AITOPHTMM:
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1. f™“Teckepn MacenecH yuyH KouyMua MaanbIMAaTTEIH MaanHCH, (23)
copmyna apkunyy ansikranar, 6.a. M=V, k=0,N.
2. JxuHIH KATMADE! TOMOHKY ¢opuyna MCHCH aHLIKTANAT:

Vl’.l flotl+fk-Lt A l N :
e Tc;mopuyn (bopuynacunan KCJIHIT YBIKKAH,

3. S=J u S =f ocenrener,
4 Aunan kuitng VY, 1=2,N-2, ih<khsST-ih,ocentener.
5.  ApGupacenreene S’ =V, i=3N Genrncus MaaHHCHH aHBLIKTAIIGH3.
6. si()a :’ = R:(x)=%. i=1,N acenteiibus.
S-S, R-R.] a —
d I-l i=1 L i ’ 1=1’N 5!:
7. = [ S, IR, ] an \ " popmynacsl apkbL1yy MTHCH3.
G YHKIHAHBI dcenTeiibis.

Cauabik KOMNBLIOTEPANK HIIKE AWIBIPYY. Plxuxc AUIBIPYY YYYH ap KaHzail TeCTTHK
ynxumsnaps Gepiiarex.

A(z)- ueitpenyn anextp ereprysy, .c(z)- ueiipenery Tonkywayn Tapanyy
sinmammsirst, 2 (2 )-Marmnruk etkepymayynyk, &(2)- msnexrpmix eTKOpYMIYY YK
(bynxwunapun 6epc6u3

Aunaa suitin *(2) = IR(x)df.rnc R(x)= Y20 - ( j ( ) » bopmynacs 6OI0HY KaHKI .

esropynuenepro orxonﬁya KaHa J(x) c(x) ,u(x) " s(x) KaHB! PYHKUHANAPEH
anran6m3 anap Delphi komnbioTepank nporpauuacmma 'mcme.nyy wp.ne d (x) C(X)
b(x) ua (x) apxsutyy Genrineii6us.

Bepunren a(x), b(x) c(x), d(x) pymxumsnapst 6otonua Gaursuuza :mcm'p
TANAACHIHEH YBINANYYCYHYH TY3 Mace/ieCH JCCNTC/rCH KaHa AKaKBHAAUITHPBUITAH TOp
dynxumscs scentearen ¥, - Tys MaceneHuH YbIraphUIBILLBL

Tys MacclicHHH ICENTENArcH  YHIrAPLUILINTAPHIHAH  JICKTP  TAT3achiHbIH
MMHANYYCYHYH TCCKCH MAcelecH YWYH . KOWYMHa  MaaukiMar aHBIKTAaraHGbI3:

St=Vy, k=02N.
Tp MAaceNeHH MbIrapbUILIIBIHBIH TYPYKTYYAYTY YHYH / e3repMecy 60ionua TOp KalaMbiH

h
Z  e3arepMecy GoloHYa TOp KaAaMBIHbIH JKaphbIMBIH anranGus, 6.a. T = 2 acke anabuia.

OUWIOHAYKTANH, TCCKEPH MacE/ICHH YbIrapyy YUYH 2 KajaM MeHeH f Y=V}, k=02N
KOIIYM4a MaanbiMaT ILIHraH, AeMek Gyn kepAc aillIpMauLUILIK CXEMACIHBIH ajitanyy
BIKMAachl xonnouynar. 6yn cXxeMaHBIH HONYK KaTMaphl. :

anuqu xamapnun Genmcmmmmc Gaiinanuurryy 6upmmn lmi'.\iapnu

(f“' Y )/2 dopmynackl GoI0HYA aHBIKTAABIK.
15



AHJIaH apbl SKHHYH KaTMap/an k

TecKepH MaceJecH ICCITENCT.
Ap Gup xony Dc]pln nporpaMMachbiiia ncxepu Maccncmm lmﬁmmi kamapun

JcenmToofe, anap W, GeiruAcHreH, GM3 OKMHUM d)opuynn apxeulyy S,
aHbIKTaii6K3, mporpamMmasa anap Sp,,

i=0,N nen Genruicuren.

Tabnuua 5.2. - Teckepy Macene YUYH TCCTTHK (YHKUMAIAPHI, ICCNTOO KaTaYbUILIEL

= 2 Gaurrar a/1CKTp KATMaphIHLIH YbIHANYYCYHYH

i=0,N

N | Cyportyuhe Pyuxyusiap ‘ Kaaax | Caa.
-  Alx)-epv- e(x)-srv - #(x)= pyju - £(x)-eps - Kar,
2eNmpo MoKy mapayy MasHummix Texmp
omxepIyy . wdawduod omxepyMOyyayK | emxepymdyyayx
L §52cypor a) | 1.)ecos *(fx) 3-cos *(1.57x) [ 2.1-cos *(3.14x) | 4.1-cos *(6.28x) | 0.005 | 107
2. | 5.2<ypor b) | 3.1-cos *(1.57x) | 2.1-cos }(3.14x) | 4.1-cos *(6.28x) | 3.1-cos *(1.57x) | 0.0005 |82
3. |s3<yper a) [ LI 3locos 1(1.57x) [21-c0s*(fx) | 4l-cos °(6.28x) | 0,005 | 10,7
» ' cos (0.785 x) ; roqudnds, o e a
4. | 53-cyper b) :ymum 3l-cos *(1.57x) [2l-cos*(fx) | d.l-cos >(6.28x) | 0,0005 | 19,3
5. | S.4<ypora) 20100 135 1
gk : ‘2.>l. ; 0,0002 |32
6. | 5.4<cypor b) 107 430 1 1,00058 o.oooz 33
A i

Benriuneii kercek, 613 Topr ynkunsunn GupeecyH rama aHbIkTail ‘anabpl3, xanran y4
dynxw Gearnnyy dynkunanap Gonymy kepek. Bearcus (yHKunsnapasl KanbiGbia
KENTHPYY Y4YH K% Gup sarrapamm cbynxunmapuuun MaQHIICPH  MAATLINAANA
KHTENTCPHHAC aHLIKTANAK,

Tpaduktep xaamaram ¢ymkumanapasin Tak kama GOmKOAYY SceTEATCH
MaaHILICPHK KepceTeT, 6.a. we dp(x)xana ddp (x)mecp (x) manacpp (x) xe bp(x)
xanabpp (x).

5.2-5.4-cyperrepynne 6u3 KOCHRYC KaHa 'rcnxmrryy Q)yﬂxwumapun AlBIKTAIBIK

(Moneamik MaaniMaTTap xana MaaNIEIMAAMa KHTCMTCPUHCH Myuaii *ana ras GoioHua
Maanuuamp)

. -

}':"."“C!fﬂ“‘

uolt-q-u..--.nl-t L -
e nnen I T T T TR LR

[ O el i }
a) .
§)Isry
3-2-cypor. ‘ioﬂpem nekTp o‘rxoplY'l Wmuucunun TaK Kana 6onxo:myy JCEnTe/ren MAaILICPH.
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5.3-cypm' Marmrmn: OTKOPYMIYYIYK d)ynxnmcuuun TaK sana Gomkonayy acentearen
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rnnl‘xnu

) : rolre

5 4—cypot. Mymaii 2N 123 YIYH JneKTp OTKOPrye GYHKURACHIHBIN TAK ana Go/Ko: 1YY ICCnTEreH
Maamunepit.

Benmnun Genympge Ke3 HpPMEMIMK JkaHa IIRYp 6ynamnpu MCHCH - -2JICKTP
TaNaacLINbLIH YBIHATYYCYHYH GHp ©MueMIyy TECKepH MaceJccHHHH GQIDKONAYY CaHJBIK
YRIrapBUILIIIBIHGIH  @3reYenyKTepay - Genyn :anyy sxaHa MyHesleMelleply TY3zee
BIKMQJIaphIH KONAOHYY MCHCH KypyiaraH. Yedyy YWyH apakeTTcpJuH BIPAaTTyyHyTYHYH
QIFOPHTMH, SMCKTP TAIAACHHBIH YBIHANYYCYHYH OMp emueMayy TECKEpH MacesiccH.
CaHBIK KOMNBIOTCPINK HIUKE AUIBIPYY HIUTCIHI YBIKTHI, aHBIH HATHIiDKANAPBl TCCKCPH
MaceNcHHH TaK kaHa Goyukonayy YCYHMACPHHMH rPadHKTEpH TYPYHIO AILIHIaH, anap
canuurmpunrau JKaHa CANBILTHLIPMAYY KaTalaphl alIbIHraH, OMOHOI 3/1C TAINAHTaH,

- KOPYTYHAYJIAP
rl Tcncrpadn'ux TCHICMCHHH JKH enueMayy Ty3 xaHa Oup . onqemxyy 'rccxcpu
- MACCICCHHHH MAaTCMaTHKAILIK MOACIH OpKYHAOTYAY. Ke3 HpMEeMANK JKaHa UbIMIBIM
Gynax‘rap YuyH TenerpadThik TCHACMCHHH 6aurram\u AKaHa HCKTHK maprrapu
Genrnneuer.

2. Xannak uek kaHa wHyp Gynars! Gap Tenerpaq) TCHICMCCHHHH IKH emeum TY3

MAceNCCHHMH  TYypansirbl ~ fanwnmeHan, 6.4,  YBCApRUIBINTEIH - SKalUallib,

YLIrapLUIBILITAIN ©3I0UNYTY JKaHa WAaPTTYY TYPYKTYYAyry.

3. DneKTp eTKepYMAYYAYK KodbduumEHTH aHbIKTaNraH Tencrpad rcuncuccmmu Gup
OMMOMYY TCCKCPH MACCNECHH TY3 MACCJICHH CAHJIBIK YbIraphUILILUTHIH KAHA CAHBIK
peryaspayy Y4bIraphUIBIITHIH BIKMANAPE! HIITC/IHI YHIKKaH.
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4. TenerpadThK TewaeMe Y4YH OHp enueMmayy Ty3 iaHa TeckepH Macenenepu
YBIFapYyHYH XaHa CaHIMK HIUKC AWHIPYYRYH TYPYKTYY CaHABIK airopHTMicpu
MINTCHN YBIKKaH, ABTOP TapaGhiHAH HUITC/HI WBIKKAH ANTOPHTMIH KONAOHYY
MYMKYRYYIYKTOPY TANJAHCAH JKaHa TaKTanraH. CaHfbIK JKCTICPHMEHTTHH JKapAaMsl
MeHeH GHp eMueMAYY TeCKCpH Mace/e/epHH HYCKTYY-aitbpMANbIK MbIrapbUIBINILIHbIN
HILCHUMIYYNYTY Mace/eNcpaH KaanaraH kodpQUUMCHTTCPHHUH ap Kakaaiil Typnepy
YUYH TCCTTHK Micanjap 6010H4a KOpCoTYNreH.

5. TencrpadThik TeHACMCHHN GHp enYeMIAYY TY3 KaHa TCCKCPH MaceJCICPHH uBIrapyy
YYYH NpOrpaMManblk KOMIUIEKCTCP TY3YJAY, afap HCKTYY aiibpMaubUILIKTBIR JKaHa
YeKTYY ailbipMaHblH PEryNspH3aUHANANTAH YedYY HIKMAJapBIHBIH ANrOPHTMACPHHE
Hernsaenres, 6.2. QMIMKANBIK NPONCCCTHH - NApaMCTPACPHHHH GHpHH KanbiGrina
KeJTipyyre. CaHIbIK SKCICPHMEHTTCPIUHH HAThIKaNaphl KAKILb! TAKTHIKTE KOPCOTTY
JaHa KepekTyy OQyHKuManapasl Kaiipa Kypyyaarsl CanbIUTHIpMalyy —Karanap
aHBIKTAAHL.

NPAKTHKAJIBIK CYHYLUTAP

1. Tysynren MaTeMaTHKANBIK MOJie/b, HIHALACHICH YEKTYY aiibIpMaYbUILIK BIKMACHI XaHA

CaHIBIK PCryNApAALITHIPLUIFaH YLIrapyyHyH BIKMACH! TONKYH NPOLCCCTCPHHHH TY3 KaHa

TECKCPH MacesieaepanH 6alllka KIacCTaphIHa KOIIOHYNYIY MYMKYH.

2. Tenerpa¢TuIK TCHIEMCHIUH TY3 5KaHa TECKCPH MaceneNiepH YIYH TY3Y/ITeH allropHTMACP

KaHa anap/il HUIKE alILIpYy peanayy 6up TeKTyy *aHa GHp TekTyy aMmec ueiipenep yuyH

KO/LROHYAYIY MYMKYH.

3. Teckepn MacenencpiMi KeHEH KJacchl Y4yH Ty3 KaHa TecKepH Macenenepiu

HBINAPYYHYH aNrOPHTMACPH aHa MpOrpaMManapbiHbIH KOMIUICKCH HIIKE alIbIPBUTBILE!

4. Hatwliixanap CTyACHTTCp/H aHa MarHCTPAHTTap/bl TY3 KaHa TCCKEPH Macclenepiu

Ublrapyy MCHCH TAaHBLITBIPYY aHa anapast 6yn GareITTars! WiIHMHI H3MIIeeepr:

TapTyy YHYH OKYY NPOLECCHHAC KOJIOHYIYIY MYMKYH. '

AHCCEPTALIMSHBIH TEMACHI BOIOHYA JKAPBISJIAHTAH
. SMI'EKTEPIHH TH3MECH '
l. Koko3osa, A. XK. Exuncrsennocts pemenus JByMepHoii npsaMoit 3aga4n
TENCTPadHOrO YPaBHEHHS C MIHOBCHHBIM I mHypoBLIM HeTouHuKkamu [Teker] / A. XK.
- Koxososa // Hss. BY3os (Kuiprencran). — 2015, — Nell. — C. 19-23. — To e
[Bnexrpornsiit pecype]. - . Pexum Aoctyna:
ittps://www.clibrary.ni/item.asp?id=30107799
Koxososa, A. 7K. Komeuno-pasHocTHEi anropuTM onmpeacnicHis - MarHHTHON
TIPOHHLACMOCTH TENCTPadHOro yPaBHEHHS C MIHOBCHHBIM i HIHYPOBLIM HCTOUHHKOM
[Texct) /Kokososa A.K., Catmibacs AJlx., Kyrracs T.U.// 12-if mexaynapoasslii
AsMatckuit  mkoma-ceminap, NpoGneMul - onTHMM3aWMMI . CAOKHBIX - CHCTCM.-
HoocuGitpek, 2016-Ned(60). - C.109-114. — To ske: [Dnextponnsiit pecypc). — Pein

nocryna: https://www.elibrary.n/item.asp?id=28411369 et o
3.. Koxosona, A. JK. JIokasaTe/ILCTBO CYIICCTBOBAHHA PCIUICHHA ABYMCPHOIt mpsaMoii
' 3aayn Tenerpad)HOro ypaBHEHHS ¢ MTHOBCHHBIM H WIHYPOBBIM HCTOuRHKOM [Tekct)
~ /Kokozona AJK., CaruiGacs A.JIx., /Masecrus KI'TY um.M.PaszakoBa. 2017 - Ne
1(41)- C.113-123, - To we: [Onextpoumsiii pecypc]. — Pexum pmoctyna:

https://www.clibrary.ru/item.asp?id=29004702 s -~

4. Koxo3osa, A. K. Ilpakmiucckite npunoxkeHis 3a1a4i Tenerpaduoro YpaBHEHHA M
metonn! Hx pemienns [Texer) / Kokososa AJK. // Hayka u HoBbie TexHomnorHH. 2014 -

N7 - C30-36. - To xe: [nextponmuiii pecype). -~ . Pesarm  mocryma:
https://www.clibrary.w/item.asp?id=29298738 = e

5. Koxo3osa, A. JK. Maremariueckie Mofie/it ABYMepHoii npaMoii i obpaTHoil 3axaun

TeserpadHOro ypaBHEHNA H HX HHCICHHBIC MeTo/bl petueii / Koxososa A.XK. [Texer]

// Bectuux KI'YCTA um. H.Hcanosa. 2017 - Nel(S55) — C.168-175. — To xe:

[3nexrponnsiit pecype]. . - . Pexaim . hocTyna:

https://www.clibrary.ru/item.asp?id=29659447 o " 5 ; :

6.  Koxozosa, A. JK. O6 ofHOM cymecTBOBaHHH PELICHHS ABYMCPHOI npsAMoii 3amaus
TeJlerpaHOro ypaBHEHHS ¢ MTHOBCHHBIM H IIHYPOBbIM HeTouHIKOM / Kokososa AJK.,
Catnibaes A.JIx., [Texcr] /Hasectua KI'TY um.M.Passakosa. 2017 - Ne 2(42)- C.71-
82, - To we: [Onmektpommmit pecypc]. -  Pexum  jgocryna:

* https://www.elibrary.ru/item.asp?id=30273998 ‘ . e

7.. Kokososa, A. JK. BoccranoBiieHie 3/eKTponpoBomiMocTH B obpatHoii 3agaue
TenerpaHOro YpaBHCHHA C MIHOBCHHBIM MCTOYHHMKOM M IUIOCKOH rpammucii /
Carnifacs A.Jlx., Kokososa A.XK. [Texcr] /Becrnik KPCY. 22018 - Ne 8, Tom 18 -C.
26-30, - To xe: [Onexrpommmii pecypc]l. - Pexmum  nocryma:

~ https://www.clibrary.rw/item.asp?id=36486813 e L e PO

8. Koxososa, A. XK. CymiccTnoBalHie pelcHits ABYMEPHOI NpAMOit 32124l BONHOBHIX

"’ nipolleccoB ¢ MrHOBEHHBIM 1t LIHYPOBEIM HeTouHMKami / CathiGacs A.JUK., AHHILCHKO
10.B., Kokososa A. XK., Anmumkanos A.A. [Tekct) // Mexa-Has kongep-a «Maremarinka
B COBPEMCHHOM MHPE», NocBauL-% 60-neT-10 nHcTHT.MaTeM. M. C.J1.Cobonesa.
Hosocubupek, 2017 ~ C.326. — To xe: [nextpounstit pecype]. — Pexas nocryna:
https://www.elibrary.ru/item.asp?id=36658676 ’ B i

9. Koxo3sosa, A, ). UncneHroe onpeaencHie CMKOCTH McMOpatsl B 3aaue
pacnpocTpalichis NoTeHuana AeiicTeiii no HepsHoMy Bonokny [Teker] / Carnibacs
A.JIx., Kokolosa AJK. / Memukyc. Han-so «Hayun. oGospenner. Ne 5(17), 2017 —
C.1422. - To we: [Onextponmsiii pecypc]l. - Pexum = pocryna:
htps:/iwww.clibrary.ru/item.asp?id=38582015 : B e s’

10. Koxo3zosa, A, XK. Uscnenioe peneniue, aropuT™ i KOMIBIOTCPHAS PCamiialis
onHoMepHoit oGpaTHoii 3a1aul HANPHKCHHOCTH dAcKTpiyeckoro nons / Kokososa

_AJK., CatmiGacs A.JIx., Acunbexos T.M. [Texct] // Hayka, HOBbIC TCXHOMNOMHHK M
nnnosamun Kupruscrana, Ne 12, 2019 — C.3-26. — To xe: [dnexrponnstii pecype). —
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Pexanm poctyna: hitps://www.clibrary.ru/item.asp?id=43930770

11. Koxososa, A. JK. Komcuno-pasHocTHHi perynspH3oBanHbIi McTon peiuenus

' onnoucpnoﬁ obpatnoii 3a1aui TenerpadHOro ypaBHCHHS ¢ MTHOBEHHLIM HCTOUHHKOM

W c nnockoit rpanuueit [Texcr) / Catmbacs A.JUk., Koxkososa AJXK., Annmenxo 10.B.,

* AJiMKaHoB A.A. // TIpoGneMbl ONTHMH3ALMH CHOXKHBIX cHcTeM. Mat<net XIV
Mexaynap-it A3narckoit mxons-cemunap, 2018 - C. 192-201. — To wxe:
[3nekTponnbiii pecypel. - R Aocryna:

" hitps://www.clibrary.ru/item.asp?id=37014712

12. Koxo3osa, A. JK. Uncnennoe petcHne npamoii sanadun 'rencrpatbnoro YPaBHCHHA ¢

 MTHOBCHHHIM M IuHypoBhiM mcrounmkami [Texer] / Kokozosa AJK. / Bectumx
KasHITY um.AGas, Anmarsi. Ned(60). 2017 — C.136-142. — To xe: [Dnexrponnnii
peeype). . ~ _ Pekum nocTyna:

~ http://library2 kaznpu kz/index.php/repozitorij/vestniki/1 71 -vestnik-kaznpu-im-abay:

13. Numerical solution of a two-dimensional direct problem of the wave process [Text] / A.
D. Satybaev, A. Zh. Kokozova, Y. V. Anishchenko, A. A. Alimkanov // AIP
" Conference Proceedings. 4. "Intcmational Conference on Analysis and Apphed
Mathematics, ICAAM 2018", - 2018, ~ P. 020045. — To se: [IneKTpoHHHIit pecypc]
— Peskum nocryna: hitps:/aip.scitation.org/doi/pdf710.1063/1.5049039 ‘

14. The uniqueness of the solution of the two-dimensional direct problem of a wave process
with an instantancous source and a flat boundary [Text] /
A. D. Satybaev, Y. V. Anishchenko, A. Zh. Kokozova, A. A. Alimkanov / AIP
Conference Proceedings. "Intemnational Conference on Analysis and  Applied

. Mathematics, ICAAM 2018". ~ 2018. — P. 020063. - To se: [nextponnsiii pecypc].
~ Pesxum noctyna: https://aip.scitation.org/doi/10.1063/1.5049057

15. Development of a Finite-difference Regularized Solution of the One-Dimensional

Inverse Problem of the Wave Process [Text] / A. D. Satybaev, Y. V. Anishchenko, A

‘ Zh. Kokozova [and other) // American Journal of Applied Mathematics. — 2020. Vol

8, Issue 2. - P. 64-73. - To e: [SnexTponmusiit pecypc] — PexnmM foctyna:
http//www.applmath.org/article/148/10.11648.i j.ajam.20200802.13

16. Ceun. 724 Kuipraackas PecnySmuka, ITporpaMma pertieHis OHOMEPHBIX NPAMBIX
3ajay TenerpadHOro ypaBHeHHS, [Texct] / Kokososa AJK., A.Jlk. Carnibacs, T.M.

: Acnn6exos; Bumkek. TCHCuH npu npasiTeasctse KP (Kupru:marcnr) -

- Ne20220001.6; sasx. 10.01.22; ony6a. 01.10.19, Bion. - C. ~ To xe: [dnekTponnsiii

. peeype]. - Peskum nocTyna: MDJA’L*QDLLPA!IL
content/uploads/2022/04/%D0%98%D0%9C-42022. pdf
17. Cena. 726 Kuipruisckas Pecny6mika, [Tporpamma pemenis ONHOMCPHBIX OGPATHBIX .
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pecype]. — Pexnm nocryna:
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Koxosopa Aiinarys XKuiakbiusieBHanbin «TeierpadTeik TeHACMEHHH TECKePH AKARA
TY3 MACEJCACPHHHH CANABLIK PEryAAPHIAUNHAJIAHNIARH ‘lHl‘ﬂpHJlHlllH' Aana
MATEMATHKAJIBIK MOAEIHH HIUTEN YbIryy» Temacsinaars 05.13.18 - maTtemaTuxkansix
MOJIe/I106, CAHABIK METOAAOPY KAHA NPOrPAMMANEIK KOMIIEKCTEPH ALHCTHIN, .
Golonua PUINKA-MATEMATHKA HAHMIEPHHNH KAHAHAATH HANMHI JAAPARACBIN ANyy
YuYH Ka3bLITAH AHCCEPTAUMACHIHBIN :

- PE3IOMECH ,

Herusrn ceanep: Mareuammux MOJICIIb, 'tcncrpacbms rcwxc\:e. 'rys XaHa
TCCKCPH Macene, CaHABIK PEryNApH3aUMANAHrAH HCHHM,  HCKTYY auupuaqwtux
perynspH3auHsIaHral BIKMAchl, CAaHABIK 2JITOPHTM, YCUHMIMH YHiMecH,

Hsuaneenyn obnextucn: Hanngeenyn Hernsr oGBeKTHCH xarapu Tenerpad Lk
TCHJIEME YUYH TECKCPH Mace/IC/ICPANH ap KaHzait (popMyaHpPOBKack! TAHAANTaH,

Haungeenyn npeamern: Hsuwiteonyn npeamernt 60y TenerpadThik TCHICMCHHH
TY3 KaHA TCCKCPH  MacCNCNCPHHMH  MATCMATHKANBIK  MONGMH, CAHJRMK
PEryNSpH3ALIUIAHTAH YCYHMH, YCUHMINH ITOPHTMH, IPOTPAMMANIBIK KOMILTEKCH
3CenTeaHHET.

Hauaneenyn maxcatsi: Ilncccp‘ranmux M 'rcncrpa(bmx TCH/ICMCHHH m JKaHa
TCCKCPH uaccnecmum MATCMATHKAIBIK MOJCAMH  JKaKWBLIPTYYra, Tenerpadruik
TCHACMEHHH OHP OMUOMAYY JaHa OKH OMYeMAYY TY3 . MacCNACCHHHH .CaHABIK
YRIrapLUIBIIBIHEIE JKaHA TCCKCPH MACCICHHMH CAHIBIK PErynapAyy YbIraphUIBIIBIHbIH
BIKMANaphIH HIITEN YBITYYTa ApHANTaH, OLIOHO0M J/e aHbl KOMITBIOTCPAHK HILIKE AWBIPYY.

Hannpeenyn bikmanapbi: TenerpadThik TCHACMCHHH TY3  KaHAa TCCKCPH
Mace/enepHH Yeuyy Y4yH MyHe3jeMme LIKMachl, e3reuenykrepity Genyn anyy bIKMachl,
YEKTYY aifBIpMAYBUIBIK BIKMACHI  XKaHa HEKTYY aiiupuaqwmx perynapi3aliananran
BIKMACB! KOJIIOHYJIAT.

ANBIHraH HaTolitkanap AANA ANAPABIN mnu.uluru TenerpadTHIK TCHACMEHRH
DKM OYOMAYY TY3 MACC/NCNCPHH  HEYYYro . MaMMIC CYHYWTULAB; YHHKALIYYAyK
TCOopeMachl, AXaKbIHAAUIYY TCOPEMACh! JNAMHIICHNII, IKH OT4OMIYY TY3 MACCJCHHH HYCKTYY-
aif LIPMANBIK YCYHMHEIH TYPYKTYYIyryHyH 6aachl AfbIHAT; TencrpadThik TeraeMetit Gip
Kkatap Gip enyeMayy TCCKepH TCHICMECPH YUYH HCKTYY-aiibIpMATLIK HCHHMHHHR :
WapTTYy TYPYKTYyAYryHyH . Gaanapil ansuiaT XaHa TaK uCHHMIC KaKbIHAAUyy
KOpCoTy/IeT; TeNcrpadThik TCHACMCHHH GHp on4YeMIyy TCCKEPH MACCICCHH “CHYYHYH
CAHAIIK PCryMAPH3ALMANAHTAH BIKMAcChl MIUTCANN YbIKKaH; Gepinrex 'ramnupuannpnu
YeUYYHYH CaHIbIK AIMOPHTM/ICPH HINTEMHN YbIKKAH *KaHA KOMNBIOTCPIIC
HIIKC AUBIPLIIraH.

Koanonyy weiipecy: Tcnclpa(lm,lx TeHaeMcHH Gup enqer.uxyy m AaHa 'rcc».cpn
Mace/eepHH YeYYYHYH RIUTCHI THIKKAN BIKMAChl 3aHa AHBIH IPOrPAMMAIIBIK KOMIUICKCH
TYpYH/iery MATCMATHKQIBIK KAMCBI3/00 CCiiCMIKANIBIK, JNEKTPOMHAMHKAIBIK, -

21



3NCKTPOMATHHTTHK Tanaanap, rcodNeKIpuka #.6. NPaKTHKANKIK Macenelepam ueuyyne
KOIIOHyRyury MYMKYH.
‘ * PE3IOME

zmccepnnun Koxo3oroii Aiinaryn XKeuiksrusiesnst na temy: «Paspa6orka
MATEMATHYECKOIl MONCTH M UNC/ICHHOE peryaspusosannoe pemenne o6patnoii n
npaMoit 3anaum - TenerpagHOro ypaBHeHMS» HA COMCKAHNME yuenoii CTenemn
KAHAMAATA GHINKO-MATEMATHYCCKHX HAYK no cnemnansuocrn 05.13.18 - '
MATEMATHYECKOE MOJCIRPOBANHE, YHCICHHBIC METONLI H KOMIIEKCHI POrPAMM

Katouessie crosa: Marematitieckas MOJICIb, Te/rpagHOC ypaBHEHHe, NIpAMas 1
ofpaTHas 3aaya, HHCICHHOC pCTYNAPH3OBAHHOC pCUICHHC, KOHCHHO-PA3HOCTHBIE
peryispH30BaHHBIT METOM, YHCIICHHBIIT aNTOpHTM, rpadHii petennii.

O6nexT necnenosanns: B KayecTBe OCHOBHOrO 00BLEKTa HCCICAOBAHHA nu6pauu
Pa3nHYHEC NOCTaHOBKH 0OPATHLIX 3axay Wid TeserpadHoro ypaBHeHus, -

IIpeamer nccnenosannus: IIpeaMeToM HeclleOBaHHA ABAAIOTCA MaTeMaTHYCCKas
Molenb npAMoit M oGpamoﬁ 3afiayi - TeJerpaHOro ~ YpaBHEHHS, HHCIeHHoe
PETY/PH30BAHHOE PENICHHE, AITOPHTM PEIICHHS, IPOTPAMMHEIT KOMILIEKC. '

Ieaw necnenoBanmn: llucccp'ramlouuau paboTa nocBsiteHa ycoBEpILIEHCTBOBAHHIO
MaremaTiyeckoii Mofenn npamoii m ofparHoii 3ajaun TenerpadHoro ypasHeHus,
paspaboTka METOIOB YHCICHHOTO PEIEHNA OHOMEPHOIT 1t IBYMEPHOI NpAMOit 3afawi i
YHC/ICHHOIO Pery/spH30BaHHOrO peleHHs obpaTHoii 3anaun 'rcncrpa(bnoro YPaBHEHHS, 2
TAIoKE er0 KOMNBIOTCPHAs Peani3aLyis.

Meroast mccnenosanms. Jng pemicHHs NpAMBIX M oGpamux 3ajay A
TenerpadHOro YpaBHCHHA HCIONBL3YIOTCH MCETOX XapaKTEPHCTHK, METOH BhIACNCHHA
ocobeHHOCTCl, KOHEUHO-PA3HOCTHBIN METOX H KOHEUHO-PASHOCTHEI pery/apH3oBaHHbIil
MeETOA. 4 ; AT 15 ;

- Honywenusie pe3yAbTaTh! H HX HOBH3HA: NIPE/UIOKEH TOJXO K PEUICHHIO
ABYMEPHEIX NPAMBIX 337124 TenerpadHOro ypaBHeHNA; J0KA3aHb! TCOPEMBI
'CAMHCTBCHHOCTH, TCOPCMBI CXOJMMOCTH M IONYHCHB! OLCHKA YCTONYHBOCTH KOHCHHO-
Pa3HOCTHOrO PCLICHHA ABYMEpHOii NpaAMoii 3aja4m; IS paja OJHOMCPHBIX OGpaTHBIX
3a7a4 TenerpapHOro ypaBHCHHS NONYYEHb! OLCHKH YCIOBHOI YCTOIUNBOCTH KOHCHHO-

' Pa3HOCTHOrO PELICHNA 1 NOKa3aHa CXOMMMOCT K TOYHOMY pellicHiio; paspaboTal MeTOl
HHC/CHHOTO PEryAspH30BaHHOrO PELICHHS oxHOMepHoiT oGpaTHoii 3axaun Teacrpagnoro

YPaBHCHHSA; pa3paboTankl YHCIICHHEE am'opumu pememm Ha NIOCTABJCHHEIC 3aJ1a4H H
PCaTH30BAHBI HA KOMIBIOTEPE.

Obnacts npumenenus: Paspabortannsiii MeTo pelleH s OTHOMEPHBIX NPAMBIX
°5P3THHX 3aja4 M c¢ MaTeMaTHuecKoe obecneucHie B BHAC KOMILIEKCA nporpaMM Moryt
HANTH TIPHMCHCHHE B PCIICHHHN NPAKTHYCCKHX 327124 ccucunm, rco:mcmpmm. :
MCKTPOBIHAMHKIL, :mcx'rpouamumux norneit # T.A. o

SUMMARY
dissertation of Kokozova Ainagul Zhylkychyevna on the topic: "Development of i

mathematical model and numerical regularized solution of the inverse and direct
problem of the telegraph equation" for the degree of candidate of physical and
mathematical sciences in the specialty 05.13.18 - mathematical modeling, numerical
methods and software packages

Keywords: Mathematical model, telegraph equation, direct and inverse problem,
numerical regularized solution, finite-difference regularized method, numerical algorithm,
graphs of solutions,

Object of study. Various formulations of inverse problems for the telegraph equation
are chosen as the main object of study.

Subject of research: The subject of research is the mathematical model of the direct
and inverse problem of the telegraph equation, numerical regularized solution, solution
algorithm, software package.

Purpose of the research: The dissertation work is devoted to the improvement of the
mathematical model of the direct and inverse problem of the telegraph equation, the
development of methods for the numerical solution of the one-dimensional and two-
dimensional direct problem and the numerical regularized solution of the i inverse problem
of the telegraph equation, as well as its computer implementation.

Research methods. To solve direct and inverse problems for the telegraph equation,
the method of characteristics, the method of extracting singularities, the finite-difference
method, and the finite-difference regularized method are used. - .

The results obtained and their novelty: An approach to solving two-dimensional
direct problems of the telegraph equation is proposed; uniqueness theorems and
convergence theorems were proved, and a stability estimate for a finite-difference solution
of a two-dimensional direct problem was obtained; for a number of one-dimensional inverse
problems of the telegraph equation, estimates of the conditional stability of finite
difference solution and convergence to the exact solution is shown; a method for the
numerical regularized solution of the one-dimensional inverse problem of the telegraph
cquation was developed; Numerical algorithms for solving the assigned tasks have been
developed and implemented on a computer.

Application area: The developed method for solving one-dimensional direct and
inverse problems and its software in the form of a software package can be used in solving
practical problems of scismic, geoelectrics, electrodynamics, electromagnetic fields, etc.
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