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HUHITHUH KAJIIBI MYHO316MOCY

MacesieHUH akKTyaJayyayry. JluccepTauusuiblk HII TE€O3JEKTPAUK TEHAECMEHUH
Teckepu KOd(PPUIIMEHT MacelieiepUH YE€UYYHYH CaHJIBIK BIKMAChlH JXaHa aJIrOpUTMUH
WILITEN YbITyyra jKaHa HEru3aeere apHairad. MeiHgaid macenenepauH teopusicel B.K.
NBanoB, M.M. JlaBpentseB, A.H. TuxoHoB TapaOblHaH HETH3JCITeH >KaHa
MaTeMaTUKaJIbIK (PU3MKAHBIH Hauap KOKJITaH MaceJeIepUHE TaaH IbIK.

['eodnekTpIUK TEHJIEMEHUH TeCKepU KOUToMIepyHYH KOI(POUIIMEHTTEPUH aHBIKTOO
reo(pU3UKaIbIK MaaJlbIMATTAp/Ibl HWHTEPIPETALUIIOO0N0 KEHUPU Tapairad, Oyn kepjiae
YareUIral TOJKYHJIap/bl 614966 apKbUIyy ajyyra MyMKYH OOJITOH KOIIyMYa MaajbIMaTThI
KOJJIOHYY MEHEH KoOyH4Ye Oenrwiyy Oup TEepeHAMKTE KalrallkaH 4YeupeHyH Ke
YOUpOHYH OHMp TEKTYYy SMECTHUTMHEH YarbUITaH TOJKYHJAPAbIH OCTHUHJE ©J400 apKbUIyy
anyyra 60m0T. Byn TONKyHIapABIH Tapajblllibl XapbhiM -KapThUaak gudQepeHnanabiK
TEHJIEME MEHEH CYpOTTOJIOT, ajl »dSMH YOHPOHYH KacHUeTTepu KaHa OOBEKTTUH
napamerpiiepu Oya TeHIEMEHHH KOA()(PUIMEHTTEpU MEHEH, Ie0ICKTPANK TEHIEeMeEe -
YONPOHYH OTKOPYMIYYJIYTY, MArHUTTUK JKaHa JAUAJIEKTP OTKOPYMAYYJIYTY MEHEH
CYpOTTOJIoT.

Juccepranusana kapajJiraH Macejie JUHAMUKAJIBIK TUIITETH TECKEPH TUIEepPOOIIaIbIK
npoOaeManapra Tuenienayy. MbelHIal Macenenepe Kourymya MaaJibiMat - OyJ1 KaHIauabIip
Oup yOaKkbITTBIH OTYITY MEHEH TY3 MAaceJICHWH YCUWJIUIIUHUH W3u. MBIHIal Kelreiiep
M.M. JlaBpentbeB, B.I'. PomanoB, A.C. AnekceeB, A.C. bnarosemenckuii, C.H.
Kab6anuxwun, T.I1. [TyxunaueBa, C.I1. lllumankuii >xana O6arikanap tTapaOblHAH U3UJIJEHTEH.
Kanpimapaan M.A. unenun xana H.C. HoBUKOBAYH >KyMyIITapbelH aiTyyra 60J0T
buzaun pecnybnukana 6yn Oareitra A.JK. CartbibaeB, A.T. MamaTkackiMoBaniap cajibiM
KOLTYIIIKOH.

Teckepu Macenenepau dedyy ©Te O0Op Mpolecc OOJTOHAYKTaH, OWPUHYHJICH,
ajapAblH Tyypa OMECTUTH, OKHHYHUJICH, ©Jlu6e KaTajlapblHaA KapaTta TYPYKCY3IYK,
YUYHUYZOH, anap KeOYHYO CBI3BIKTYYy AMeEC, OIIOHIYKTaH TECKEepH JKaHa Tyypa 3Mec
Macesenepar Ye4YYHYH CaHJIbIK bIKMajapblH TY3YY jKaHa HETU3/106 aKTyalayy Macele
OoJyn caHajaT JjkKaHa MPaKTHKAJIbIK MaaHWIYYJIYT'YHO J>kaHa OH(QPEKTUBIYY HYeUUM
ANTOPUTMICPHUH TY3YY MYKTaXIbITbIHA OalJIaHBIIITYY OOJIOT

AuccepranusiyiblK MIITHH WIMMHH MPOrpaMMaJjiap KaHa WIMMHHA H3WJI100YY
UHIITep MeHeH Oailnanbimbl. Vi gemunrenyy 60ym caHamar.

N3uageeHyH MakcaThl skaHa Maceseaepu. by qucepTaiusiblK UIITHH MaKCcaThl -
TY3 JKaHa TECKEPU TEOAIEKTPAUK MACEIEICPUH MOJCPHUZALMAIBIK MaTeMaTHKAIBIK
MOJICJIMH M3WIJ166, YEKTYY alblpMa PEryIsapHU3alysIaHTaH bIKMACchl HETM3UHAE TY3 JKaHa
TECKEPU T€OIEKTPAUK MACEJIEICPUH YEUYYHYH CAHJIBIK BIKMACHIHBIH aJITOPUTMHUH HUIITEI
YBITYY, HETHU3/106, OIIOH/ION 3JI€ aHBIH KOMITBIOTEPE UIIKE aAllbIPYY.



Byn makcaTka )XeTyy YUYH TOMOHKY MaceJieJiepAH YeqyY 3apbu1 OOJTOH:

1. ['eodnexkTpuKTepAMH TY3 MacelelIepUHUH Hadap alajiblH WIMKTEN KOpyHy3, 0.a.

TY3YJATOH TEOdJEKTPIUK MpoOsieMaHblH Oap AKEHIWTWH, KaITBI3JBITBIH  KaHa

TYPYKTYYIYT'YH HETU3/I00.

2. ['eosnexTpauk TEHJICMCHUH TECKEpH MaceJICCUHJICTH MarHUTTUK

OTKOPYMIIYYJIYKTY KO3 HpPMEM >KaHa JKUMN OyJIaKkTapbl MEHEH aHBIKTOO YYYH YEKTYY

albIPMAYbUIBIK BIKMACBIH UIITEI YBITYY.

3. ['eonneKTpAUK TEHIEMEHUH TECKEPU MACEJICCUHAETH OPTO, MAarHUTTHK K€ TUAJICKTP

OTKOPI'YUTYTYHYH DJIEKTP ©TKOPIYUTYT'YH AHBIKTOOHYH YEKTYY albIpMAUbLIBIKTBI KOHIO

CaJIbIHT'aH bIKMACBIH HUIITEI YbITYY.

4, I'eonnexTpauK TEHAEMEHUH TYy3 >KaHa TECKEPU MACENENEPUH YE€UYYHYH CaHIbIK

AJITOPUTMIEPUH UILTEN YbITYY.

5. Niren yeirappuiral anropuTMACPAMH HETU3UHJIE MPOrpaMMalIap/iblH TONTOMYH

TY360.

Nt WIMMHI KaHBUIBITBI. [IpakTHKaIBIK KOJIOHMOJOpPAO Oap OOJTroH Ke3
UpMEM JKaHa KU OyJIaKkTapbl 0ap re0dJICKTPUKTEPAUH TY3 KaHa TECKEPU MaceJeICpUHUH
MaTeMaTHKaJIBIK MOJCITH M3UJIJICHET.

Ty3 Te0odNEeKTpAUK MACEIEHUH TYYpajbil'bl IAJIWIJICHT€H, aHbIH TYPYKTYYIYTy
YEKTYY albIpMayblUIbIK BIKMAChl MEHEH OPHOTYJITaH.

Teckepr MaceJeHHM dYeuyy Y4YyH UYEKTYY albIpMaudblIBIKTBIH JKOHI'® CaJIbIHIaH
BIKMAChl MIITEJMUIT YBIKTHI, MBIHJA K€ - YOMPOHYH DJIEKTP OTKOPYMAYYJIYTYH, XK€ -
TUDJIEKTPAUK OTKOPYMIYYIYKTY, K€ - MArHUTTUK OTKOPYMIYYJIYKTY aHBIKTOO 3apbLl
OOJITOH.

JKoropyna alThUIrad bIKMajapblH HETU3UH/IE T€ORJICKTPAUK MaCEJEIEPIAUH CaHbIK
AJITOPUTMHU KaHA KOMITBIOTEP/I€ UIIKE allIbIPBUIBIIIBI HUIITEIUIT YbIKKAH.

MimuTtuH npakTHKAJBIK MAaaHMCH. [IpakTUKaIbIK MaaHHCH TE€ORJICKTPIAUK
Maceyeaepu YE€YYYHYH JKaHbl aJrOPUTMJIEPUH HINTEH 4YbITYyJa, HINTEJIMIT YbIKKaH
ANTOPUTMIEPAM >KaHa IIporpaMMaliapsl reou3uKaIbIK MaceeIepad MOJISIA00/10 KaHa
Yeuyy[e KOJJIOHYY MYMKYHUYYJIYTYHJIO >KaTar.

AJBIHTAaH  KBIMBIHTBIKTAp yuypaa Ol TEXHOJOTHUSUIBIK ~ YHUBEPCUTCTHHHH
KHOCPHETHKA JKaHa MaaJIbIMAaTThIK TEXHOJOTHIAp (aKyJIbTCTUHICTH OKYY IMPOIECCHH/IC
KOJIJIOHYJIYM aTar.

Koprooro ko1wJ1yyuy Heru3r o00J1op:

1. T'eodneKTpAMKTHH KO3 HpMEMJIC JKaHa JKHUII OynakTtapel Oap Oup eIdeMayy, SKU
eueMAYY Ty3 JKaHa OHp eI4eMJyy TECKEpH MacelleJepUHUH MaTeMaTHKAIBIK
MOJEIIEPH.

2. bap Goxyy TEeOpHsCHI, JKaJITBI3ABITHl J)KaHA TCOICKTPANK TCHJACMEHUH dKH OTYOMAYY
TY3 MACEJECUH YCUYYHYH IApPTTYy TYPYKTYYJIYTYHYH T€OpEMaJIaphl.



3. T'eodnekTpaAuK TEHAEMEHUH OHp ©JTYOMJIYY TECKEPH MacelIeIepHH Yeuyy YUYYH YEKTYY
albIPMAYbLIBIKTBIH JKOHI® Callyy jKaHa YEKTYY aWbIpMaybUIBIKTBIH  Jald  Kelyy
TeopeMaapsbl.

4. T'eodNeKTpAUK  TEHJIEMEHUH Ty3 JKaHa TECKepH  MaceJeJepUHUH  YEKTYY
albIPMAYbLIBIKTAD MEHEH JKOHTO® CallblHTaH BIKMACBIHBIH JKaHa MpOorpamMMalibIK
KaMCBI3JJOOHYH HETU3UH/IE UIITEIINI YbIKKAaH CAaHIABIK YeUUM alrOPUTMICPH.

5. I'paduk xaHa YBITAPBUIBIIITAPIBI TAJNJ00 TYPYHAO ajlblHTAH YeYUMICPAUH
KBINBIHTHIKTAPHI.

N3aeHyYu4YyHYH KeKe cajibIMbl. J(HccepTalussHbIH OapAbIK KBIMBIHTBIKTAPhl aBTOP
TapaOblHaH OCNTHIICHTeH >KaHa JKaHbl. ABTOP TEO3JCKTPAWK TEHICMEHHUH TECKEPH
MaceeNepuH Yeuyy YUYH MYHO3/1009Y TY37100 BIKMAChIH, YEKTYY albIpMadyblUIBIKTHI KaHa
YEKTYY AaWbIPpMAYbLIBIKTBl JKOHT® Calyy BIKMAaChlH aWKaJBIITHIPHIT  KOJJAOHYY
MYMKYHJIYTYH JaJUJIICIu.

Nnuvuii KeHemmYn MEHEH OWpTreNlelKeH >KyMylTa, WiauMui keHemam — AK.
CatpibacB TapaObIHAH JKajIlbl HACAIAp, MaceleIepArH TY3YJYIly CYHYIITAJIraH, a
MaTeMaTHKaJIbIK JCENTeeJIop, CaHIBIK YCUHMACPAN HETU3I06 KaHa TIeOodJIEeKTPINK
TEHJEME YYYH Ty3 JKaHa TECKEepH Maceseliepd KoMmmbloTepae wuiike ambipyy HO.B.
AHMIIIEHKO TapaOblHAH KYPry3yJreH. WiauMuii H3WII60NOpIAYH KbIMBIHTHIKTAPBIH
anmraggan kmiimH A.JK. Koko3zoBa, A.T. MamatkaceiMoBa, I'.A. KanneibaeBa, A.A.
AmnvkanoB, M. K. JKanubGekoBmop Makama kapeisutamkad. JloKkymeHTTEpHe
KBIMBIHTBIKTAPIBI KOJJIOHYYTa OUPIeNIeKeH aBTOPIOPAYH Ka3yy KY3YHIAOTY MaKyJIIyTy
THUPKEJIET.

M3mi1100HYH HATBHIKAJAPBIHBIH TACTBIKTAJBIIBL. J[UccepTanusga ajablHTaH
HETU3TH KBIMBIHTBIKTAP TOMOHKY 2JT apalibIk KOH(pepeHIHsIapaa JOKIa ] )KacairaH:

e CermsuHUM O apajblK >KalTap WIMMHUN MeKTen-koH(pepeHusacsl "Teckepu kaHa
Tyypa 3MeC KOIOJTaH MacelieJiepJId YeUYYHYH TEOPHACHI JKaHa CAHABIK METOAa0pYy",
HoBocub6upck m1., 01-07-cents6psn, 2016-x.;

o Axanemuk A.XKaitHakoBayH 75 XbUIIBITBIHA apHanrad "Winum, TeXHOIOTHS >XKaHa
OmMM Oepyyaery MaaabIMaTThIK TEXHOJOTHSIAP KaHa MaTeMaTHUKAJIBIK MOJICI 100" 311
apayiblk KOH(epeHIMIChI, butkek 1., 6-8-0kTa0ps, 2016-k.;

e MapuyK WIMMHI OKYYJIapbIHBIH ajiKarbiHaa "ICenTee kaHa MPUKIaAAbIK MaTeMaTHUKa
2017" »n apanbik koH(pepenuuscel (BIIM 2017), HoBocubupck ., 25 - 30-uroHs,
2017 -x.;

e TorysyHuy DOn apajbplk JKallTap WIAMHANA MEKTEN-KOH()EPECHIMACH aKaJIeMHUK
M.M.JIaBpeHThEBINH TYyYyJIraH KYHYHYH 85 >KbUIABITbIHA apHairaH "Teckepu xaHa
Tyypa 3MeC KOIOJITaH MacelieJiep/id YeUYYHYH TEOPHACHI jKaHa CAHABIK METOAa0pY",
HoBocubupck 1., 26-uroHb-2-utoi1b, 2017-KbLr,

e Marematuk a3pipkbl ayiHeae. C.JI. CoboneB aTbiHIAarbl MaTteMaThuka MHCTUTYTYHYH

60 KbpUIABITBIHA apHAJTaH 371 apayiblk KoHpepeHnus. HoBocubupcek mi., 14-19-aBrycr,
2017-xpl;



e Dn apansik koHbepenums “International Conference on Analysis and Applied
Mathematics (ICAAM 2018)” (ICAAM 2018)". 6 - 9 Cenrs6ps 2018x. Typk Kunpu:
Lefkosa (Nicosia), Mersin 10, Turkey;

e |International Conference «INVERSE PROBLEMS IN FINANCE, Economics AND
LIFE SCIENCES», Al-Farabi Kazakh National University, Almaty, Kazakhstan,
December 26-28, 2017r.

IMyoankanusigarel AHCCEPTAIUSAHBIH KBIHBIHTBIKT AP bIHBIH TOJYK
YareJIABIPBUIBIIBI.  JluccepTallusSHbIH TeMachl OOIOHYA HETU3TH KBIMBIHTBIKTAp 15
WIMMHAH OMIeKTe JKapblsianrad, aHblH 8u  KeIprei3s PecnyOmukackiabiH  JKoropky
aTTECTAIlMSIIBIK KOMHCCHUACHI TapaOblHAH CYHYIITaITaH >KypHauiaapaa; 1 51 apalbik
WIMMUN KOH(pEPEHIIUSIHBIH MaTepuaiapbiHia; 1 4eT eJkeayK Me3rwiayy OackuiMazia; 2
Scopus xama Web of Sciense cucremacbiHma KartranraH oKypHamaapaa; |
Kasllb(Ka3akcran mnurara 0a3acel) TapaObiHaH uHaekctenreH »xaHa BBMYKK (bumum
Oepyy JkaHa WIMM YOHPOCYHIOry Ke3eMeJl KOMUTETH) TapaOblHaH CYHYIITaJIraH
Kazakctan PecnyOnuKachIlHBIH >KYypHAJIBIH/A; OIIOHAOW 3JI¢ TY3YJITOH Mporpammanap
yuyH KBIpreI3aTeHTTHH 5KH aBTOPAYK KYOOIyTy allbIHTaH.

JluccepTanMsiHBIH  KOJIOMY JKaHa TY3YyJylly. Jluccepraniuss Ma3MyHYHaH,
KHPHIIYYI6H, Oem OeaymMIeH TypaT, ajap Oeilymaep »aHa Oeimymuep OoroHYa
KOPYTYHIyJap/aH, TMpaKTHKAJIbIK CYHYIITapjaaH, 88 arajbllliTaH Typrad ajaaOusT
TU3MECHUHEH JKaHa 5 TUpKeMeAeH Typar. JluccepTamusiiblik WIITHH HeTU3TH Ma3MyHy 147
OCTTEH Typar.

ABTOp ©3YHYH WIMMHH >KeTekdyucHu, ¢.-M.u.1., npodeccop A. K. CarpibaeBke
npoOieManapabl, BbIKMaHbl H3WIIEOA6 WACSIHBI TY3TOHIYTY, Oyl JIuccepTalusHbIH
KaJILINTAaHYy STanTapbIHArbl KEHEIITep >KaHa TaJIKyyJap, OMIOHION 3¢ HIIKe JaibiMa
KOHYJ Oypyy YUYH T€pPEH bIpaa3blublIbIK OWIITUPET.

NIITUH HETU3T'N MASMYHY

Kupuiyyae nuceprauusuiblKk UINTHH aKTYaJayyJdyry akTajbll, JUCCEPTAUSHBIH
MakcaThl jKaHa Maceliepyu TaKTalIlraH, >KyMYIITYH WINMHUN aHbUIBITHI, MPaKTUKAJIBIK
MaaHHCH aHa KOProOro YbITaphUIyydy KoOOJOpy Oepwidi, JucCepTaIHsHBIH
AKBIMBIHTBIKTAPBIHBIH TONYK YarbULABIPBUIBIIIEI, KOJIOMY KaHa TY3YJYIy KOPCOTYJITeH.

I 6eaymae "AnaOusaTThl Kapam 4YbITyy" AUCCEPTALUSIIBIK HIITHH TEMAachl OOIOHYA
agaOusITTap bl Kaparl YbITyy KapajraH.

JluccepTanusuibiK KyMyITa Kapairan oupuaun Macene M. M. JlaBpenTreB xaHa B.
I'. PomanoB, A. C. AnekceeB, A. C. bmarosemieHckuii TapaObIHaAH W3WJIICIUHHUII,
Ty3yireH, B.I'. PomanoB TapaObiHaH 6pKYHIOTYITOH KEPIIIHKTYY 0ap 00y TeopemMachl
’aHa TECKEpPU NTUHMHUKAJIBIK MACEIEPUHUH YHUKAIAYYIYK AAJINJI66 bIKMAChI, )KaHa Jarbl
KANTBI3AYYJIYK TeOpeMachl MEHEH ‘“KalmbIChblHaH  TYpYyKTyylyk tmaprrapel C.U.
KabGanuxuH jxaHa aHbIH OKyy4yJiaphl TapaObIHAH ap KaHJal TECKEPH Macelepiepan



m3mnneene keHnpu konaonynat. M.A. [lunutennn xana H.C. HoBMKOBIOpIYyH KaHbI
KBIMHBITBIKTAphI Aa 0ap.

Bbyn o6nacta e3yOy3nyH oxmymryynap A./[x. Carteibaes, I'.A. KangsibaeBa, A.T.
MamatkacsIMOBaIap bl OENruiIel KeTcek 00JIoT.

Omentun, Oyn Oenymae AMCCEPTAIUSIIBIK HINTE KapajiraH mpobdsemara OKIIOINI
TUHAMHKAJBIK ~ TUITETH TUNEPOONANIBIK  TEHAEMENIEpPAUH TECKepU  MaceseIepuH
V3WIIOOHYH JKBIUBIHTHIKTApbl. MaceleHu CaHIIbIK TYpAe 4Yedyy YYYH aBTOP KOJJIOHTOH
BIKMAaHBIH HETU3IEMECH KEJITUPUIITEH.

Il dennympae “Martepuanabik >KaHa W3WIO6 bIKMalapbl’ OEPWIreH MUIIAETTEPAU
Yeuyye KOJIJIOHYJITaH MaTepHuaiiap *KaHa biIkmasiap OepuireH.

N3uanee o0bekTucu. byn jauccepTranusiblk  HINTHH —W3WIIOO OOBEKTUCHU
TCODJICKTPUKTEPAUH TECKEPU MaceNIeIepUHUH ap KaHaal GopMynupoBKagapbl 0oy
caHajar.

N3uanee mnpeameru. byn auccepTanusuiblk  UIITHH — U3WIAOO MPEIMETH
TCODJICKTPJIUK MaceJeJepAuH MaTeMaTUKAJIBIK MOJICTH, CAHABIK Y€UHWM BIKMAChI, TaKTaIl
alTKaHga, YEKTYY albIpMaybUIBIKTBI KOHTO Calyy, Y€YUM QJITOPUTMH, OIIOHIOWU dJie
porpaMMalibIK KaMChI3JI00 CHCTeMajapbl jkKaHa ajapAblH (PYHKIHOHAIAYYIYTY OOmyr
caHajar.

N3uanee bikMagapbl. byn nuccepranusiblk HINTAH HW3WIIOO  BIKMalapbl-
MYHO37I0MOJIOPAY TY3100, ©3reueyKTepay 0esyy, YeKTYY albIpMadblIbIK KaHa YEKTYY
alBIPMAYbUIBIKTBIH JKOHTO® CaJbIHTAH bIKMaJlapbl JKaHAa MaTEeMaTHUKAIBIK MOJEIJe0,
OLIOH/JOW 73Jie MpOoTrpaMMaHbIH HMHTep(deiicuH Ty3yy Y4YyH 3aMaHOam MporpamMmanioo
TUJIIepu OOy caHasar.

YuteH Oenike yeHUHKHU 00IYMIOp 63/16pYHYH U3UIAO6IOPYHYH KBIMBIHTHIKTAPhIHA
’KaHa aJlapjbIH KYHeelepyHe apHaJraH.

Il Gexymme TeOdJIEKTPAMH O3KH 6©J46MIYYy Ty3 IPOOJIEMACHIHBIH JKAKIIEI
MO3UIUSACH  WJIMKTEHET, TEOMIEKTPAUK TEHAEMEHUH ©Oap OSKEHAWTMHUH KaHa
YHUKQJIAYYJIYTYHYH TeopeMmajiapbl JalWIJCHET, OIIOHI0M dJi¢ TOJKYH HpOIeccH
MaceJeCUHUH  YCUWIUIIMHUH  YHUKAIAYynyry namwinener.  JuddepeHmuanabik
MaceJIeHUH YEKTYY-ailbipMa aHaJIory KypyJIraH:

_ _ ou _ _ o%u
Z! Z’ DT Z! Z1 - =
g(z,y)u(z,y) e +6(z,y)u(z,y) p
=A, Uz, y,1)-V, Inu(z,y)V, u(z,y,t), teR,zeR,,yeR, )
u(z,y,t), =0 zeR,yeR,

ou(z,y,t)
62 z=0

Ty3 «ketwireit (1) macemecuneHn u(z,y,t) Oenrmiyy OONTOH MaaHwiepae, & -

—h(y)3(t)+r(y)0t), te[0,T],ye(-D,D),

TUDJICKTPIUK aHa [ - MAarHAUTTUK OTKOPYMIAYYJIYKTY, &(z,y)- YOHPOHYH DBJIEKTP
OTKOPI'YUTYTYH, OIIOH0M 371e  h(y),r(y) Oenrmiyy MaaHuaepau aHbIKTOOIOH Typar.

TenaeMeHHH napaMeTpiiepuHe jkKaHa OallTanKbl ApTKAa KapaTa TOMOHKY IIapTTap
KaHaaTTaHAbIPbUICHIH:

g(z,y),1(2,Y),5(z,y) e A, (2)
h(y). r(y) e A,, (3)



byn xepne
) {pl(x. y)€C*((0,d)x(-D;,D)),  sup p{p;(x,¥)} € ((0,d)x(-D;, D»}

a= ”pl”Cz((O,d)x(—Dl,D)) ,all M,

_Jsupp h(y)e(-D,D),h(y)eC*(-D,D), 0<M,;,M,,M;,D,,d =const,
2_{D:D1+T(M2+a), T=2d/(M,-a), }
MyHe31eMeIepayH bIKMalapblH KOJIOHYY JXaHa ©3re4esyKTepay 0eiyy MeHeH
ou3 (1)re e3revesrykTopy OOIOHYA MaaJIbLIMATTap MEHEH TY3 KOWTeii1y anaObl:

2 2
2 0 L@y, |a|<t<T.y(-DD)
9, =Sty). te[0T]ye(-D,D) _ (4)
l9|y:—D = l9|y:+D = 0’

Oyn  xepne, Ld(a,y,t), S(t,y) -(pyHKIHSITapbI ula,y) e(a,y),ola,y)a, Aa,
GyHKIUAIApbIHAH KO3 KapaHIbl

TEOPEMA 1. (2) - (3) mapTTapsl KaHaaTTaHABIPHUICHIH, KHUPTU3WITECH MIApTTap,
HOpMaJap, kada U(a,Y,t) QYHKIHUACH Y3IYATYKCY3 jKaHa OMpUHYM Japaxkamarsl Q(T,D)
Y3TYJITYKCY3 TyyHIyJdapbiHa 33 jkaHa S(t,y) eL,(Q(T,D)) ©OoncyH. Anmga W, (Q(T,D)),
MeHKUHIUTUHAE (4) MacelecHHHMH OKallbUlaHraH deuyuMmu Oap. bym  xepne
Q(T,D)={(a.y,t):ae(-T,T),a<t<T -a,ye(-D,D)}.

3.2 -6enymyHe (4) MaceNeCUHUH KaNTbI3JaThIITaH YbITapbUIBIIIBI AJIbIHTaH

TEOPEMA 2. u(a,y).e(a,y),o(a,y),a,,Aa  QyHKOMATapbl Y3IYJITYKCY3 OOJICYH
KaHa OWMPUHYM Japakaaarbl Y3TYIATYKCY3 JKEKe TyyHIymapra 33 OoJjicyH jkaHa (4)
MacelIeHHH dYeuyuMu Oap »aHa C°(Q(7,D))ra TaaHABIK OOJICYH jKaHa OWKOHAJIbIH
TEHJIEMECHHUH MapThl 00JICYH. AHna (4) maceneHUH yeunMmu Q(T,D) 00J1acThIHIA YKAJThI3
raHa.

(4) xana (1) MaceneIepUHIH SKBUBAJICHTTYYIYTYHOH HETH3HMH/IE, | -TeOpeMaHbIH
mapThl KaHaaTTaHablppuiran yuypaa (1) macenecunun dyeunmu Q(T,D) oOnacTbiHAa
KaJTbI3.

3.3 - oenymynne (4) muddepeHIMAIIBIK MacEICHUH YEKTYY-alblpMa aHaJory
KypyJiran

th :Va& + leijk’ (ihl’ jhzi kz e 95)1
Vi =SB i=oNGN; j=-LL , (5)
V=V =0 i=-N,N; j=[2i],2N,

Ymryn osne sxkepae Oyn MaceleHH dYedyy YYYH YeKTYY alblpMa ajaropuTMH Ja
WIITEIUN YbIKKAH.

3.4 - GenyMYHI® TOJTKYH MPOILIECCTEPUHUH KU 6TIOMIYY TY3 MACEIeCHH YeUYYHYH
KAITBI3ABITHl TATUIICHTH.

Omentur, Oy GenyMie TErM3/IUK YErd >KaHa YbIMYbIM OyJlarsl 0ap reo3JIeKTpIUK
TEHJIEMEHUH DJKHM OJIueMIYY TY3 KOWreilyHYH Oap »5KEHU JKaHa YHHUKaJIAYYyJIyry
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JAJINIIEHT€H, OLIOHAOM 3JIe TOJIKYH MPOLIECCTEPH YUYH TY3IOH-TY3 MACEIE M3UJIJICHIEH.
CaHJpIK YEUMM/IMH TaK MAacCEeJICHUH TaK YEUMIMIIMHE >KaKbIHJAIIbl JadWIIeHreH. Yeunm
QITOPUTMHU UIUTENHI YbIKTHI.

IV 0esymy reoaieKTpauK TEHAEMEHHH OUp ©I4eMIyY TECKEepU MaceleIepuH
W3UJI166re apHAIITaH.

4.1 GenyMYH® ,(X,) MarHUTTUK OTKOPYMIYYJYK OEITMCH3 T'€03JIEKTPUKTEPAUH

Oup eI4eM 1Yy TECKEepU MPoOIeMacChiH U3UJIICTEH.
2 '
L F“w Hor, -8“0}—70(’(3)“ X €(0,d),t(0,T),

Upy = 2 0% ?
& (X )y (X) | OX5  ay(X5) OXq &,(X%;)

, (6)

!
0x3

Up (X, 1), =0, U

X3=0

uo(xs,t)|x3:0 =f(), te[0T] (7
&,(X,) — OCNTUIYy AMANEKTPAUK TYPYKTYY, 7,(X,) - DJICKTP OTKOPYMIYYJIYK - Oenrumiyy
QYHKIWMS, U,(X,,t) - SICKTPOMArHUTTUK TOJKYHIAP/IbIH TapAJIbIIIBI.

Kosddumnmentrepre kapata TecKepd MACENEHHM 4Y€UYYy YYYH, OOJDKOJIYY TYpPHe
TOMOHKY IIapTTap aTKaPbUIIbI

(1(x), &(x), 7(x)) € A, (8)
MbIHIZ A, = {u(x)e Co(R, )4 (+0)=0,0< M, < pu(x)< M, ] < Ms}.

Myne3saemesiep bIkMachiH (6) - (7) MacelecuHe KOJIAOHOOY3 'KaHAa aHAaH KUHUH
TOMOHKY TCCKCPH MACCIICHU ana0pI3:

1400 0]y _ o [ER. C0.d)te
XX+E{W g(x)} u,—7(x) (0 u,, xe(0,d),te(0,T),
1

U(X’t)|t<0 EO, UX|X:0 =—m5(t)+r06’(t), . (9)

u(x,t)_,=f@), te[0T],

= —%5(0 +1,0(t),

U, =u

OzreuvenykTepay Oedyy BIKMAaCchlH KOJIIOHYN >KaHa MAaCEJeHWH YCYWIMIIUH
TOMOHKY TYP/1® YarbUIIbIpa0bI3

u(x,t) =0(x,t) + St —|x)), (10)
MbIHAA U(X,t) - Y3TYATYKCY3 QYHKITHS.

Orepae (10)my scke ancak, anga (9) macenecuHeH, S(X)Te CaJBIITBIPMAIYy
MYHO3716Me1ep 00I0HYA MaaabIMaTTaphl MEHEH TOMOHKYI6M TECKEpU MacelieH! analbl3.

"o__ " _28'()() ’
tt _uxx S(X) ux’ (X!t)EA(T)!

u(x,t)|t:‘x‘ =S(x), xe[0,T/2],
u(x,t)_,=f), te[0T],

u

(11)

rae A(T)=A(T,)={xe(0,d),te(0,T,):xe(0,T/2).[x|<t<T —|x|}.

(11) macenecuHuH aitbipMa aHanoryH Ty3e0y3, mbigaa O (h) - yakan My4e >KOKKO
YbITapPbLITaH:



u =S, i=0,N,
N-1 _
gi = — 1 —h dlgl’ |=1, . (12)
2/,!080 2 1=1
d=2S-g, i=2N

3-TEOPEMA. f(t) eC*([0,T]) 6oncyn »xana (8) maprein KaxaaTtaHgsipran (11)
TECKEPH MACEJICCHHUH YSUMIUIITN OOJICYH

Kuunnekeit T yayn u(x,t) eC*A(T1)) Ty3 macenecun veuyy Gosncyn. Aunga (12)
Teckepu MaceneHuH udeunnuinuHeH C kinacceigarsl O(h) TaptnOu OoroHYa BLITAMIIBIK
meHeH (11) Teckepu MacejICHHH YCUMJIUIIM KEJIMIT YbIraT jKaHa TOMOHKYAOH aauiIeTTYy
6aasioo 00JOT

11
max|$, ~§|< 2 hlule g (13)

i=0,N
MbiHma S, - (11)  Teckepu  MacelNeCMHWH ~— aHBIK  Ye€4MidmM, S -
O(h) xuumnekeit mydoecy MeHeH (11) 4yekTyy aillbipMavbLIBIK MACEICCUHUH YCUMITUIIIH
OrepS,,i=0,N aHbIKTaNraH 60JCO, aHAa 4 J1a aHbIKTaca 0ooT MeiHAa 4 - (9), (11)
TECKEPU MACEJICCUHUH YCUMITHIIIH.
oV (z,t) oV(z,t) |1b'(z) w'(2)|oV(z,t) 7(2) OV(z,1)
o {E b(z) ,Ll(Z)} oz &2) o
0, zer, NM@Y
oz
V(zb)|,_, = f(), te[0,2T]. (15)
Teckepu macene — Oyn (13)—(14) macenenepunen r(z) sxaHa &(Z) MaaHWJICPHH
aHBIKTOO, MBIH/IA 7(z) — OeNrmiyy OaaiyylyKTapja 4YeHpeHYH 3JICKTpP ©TKOPYMIYYIYTY

,  (z,t) e Rf,

(14)

v (Z’t)|t<0

—hSM)+r,0t), teR,

+
z=0

u(z), &(z) — MarHATTHK >KaHa JUPJEKTPAUK TYPYKTYYlyK, omoHmod sne (14) Ty3
npoOJieMaHbl Yedyy 00IOHYA KOITyM4a MaaJibIMar.

MyHe31eMenep BIKMAChIH JKaHa 63reueIyKTepy 06Iyy bIKMachklH Kooy, (13) -
(14) macanenepun MmyHe31eMeliopy O0IOHYA MaallbIMaTTap Oap Macesere aiaHTaObI3.

benmrunyy u(z) xaHa e¢(z) byHKuusapsl YIyH V(z,t), S(z) GYHKIUSACHIH JKaHa,
oenrmnyy f(t) yHKIIUSACH YIYH TY3 MacejeHU yedyy OOroHYa KOITyMuYa MaaabIMaTTap.Ibl
AHBIKTAUJIbI.

buz muddepenmmanapik (14) - (15) macenenepuHuH alibipMa aHAJIOTYH KypaObI3.

TEOPEMA 4. (14) - (15) teckepu muddepeHIHanIbK MaceleIePHHUH YCUUMHU
xaHa V(z,t) e C*(A(T)) 6ap OoscyH, xaHa aarbl (&(z), 1(2),0(2)) € A, IIAPTHI aTKAPbLICHIH,

aHja (\ZkS~,) TECKEpH MACCIICCHHUHU YbIrapbuIbiiibl  (V,X,S,) muddepennanapik TeCKepH

macenecuH O(h) purzamMIbIrbl MEHEH YbITapyyra KEITUPUIET

TEOPEMA 5. HNuddepeHuumanaplk  MaceleJepUHUH  YEUMMHM  JKaHa
V(z,t) e C*(A(T)) bap OoscyH, »aHa marel (£(z), u(z),o(z)) € A, MApThl aTKAPBIICHIH, aHIa

Kypyarad V,*°,S°uekTyy allblpMa TeCKepM MACEICHHH JKOHT® CallblHFAH YEYHMH
10



v,,S,) nudpdepermanapik Teckepu wmacenecuH — O(h) BUIIAMIBITBI MEHEH YbITapyyra

KEJITUPUJIET.
AJNBIHTaH YeKTYY ailblpMara biIaiiblk, S) MaceleCUHUH PETYISIHUsIIaHTaH YeUnMHU

MeHeH (14)—(15) yekTyy aibIpMaYbLIBIKTBIH KOHT® CAJBIHI'AaH YCUNMHUH aJ1a0bI3:

| F(bi)z (), 2(8?‘)2} {1(%)2 (), 2(8?‘)2}
T ==&~ + + = — + + =

2 b Hi Si 2 & u; Hi Si
- ¢ 1 (& — Eiathin) " (s — pia) N 2(S; Si—l) Ci=1N.
2 he; 1, h, hs?

4.3 -0elyMYH/I® TOJIKYH TPOIECCTCPUHUH OUP OIYOMIYYy TECKEpPH MaceIeCUH
qedyy YUYH YEKTEITCH aiblPMavbLIBIKTBI )KOHTO CAJTyy BIKMAChIH UIITEI YbITYy Kapasar.

Hateribkama, Oynm OeliymMa® MarHUTTHK KaHa JHUIJICKTPAHK OTKOPYMIYYJIYK
aHBIKTAJITAH 3aMaTTa JKaHa XKUITYeNTyy Oynarbl O0ap TeodJeKTPAMK TCHACMEHUH TECKEPH
MaceJIeCHH 4euyYy YUYH YCKTYY albIpMaublUIbIK aJITOPUTMU JKaHA YCKTYY albIpMa YKOHTO
CaJIBIHTaH BIKMAChl UINTEIIUIT YbIKKAaH. By MaceeHr yedyy YUYH aJlfOPUTM TY3YJITY.

V OenymyHA® TCOAIEKTPAUK TEHAEME Y4YyH OMp emdyemayy Ty3 xkaHa 3, 4-
O06IYMIOPYHI® M3WIJACHICH TECKEPU MacelejepInd MpOorpaMMaJIbIK KaMChI3J00CYy KaHa
CaH/BIK AITOPUTMICPH, OJI0K-CXeMajlaphbl YblrapblIraH

5.1-6enmyMmyHI© 3amMaTTa JKaHA OKUI OyJakTapbl 0Oap TEO’IEKTPUKTEPANH OUp
OITYOMJTYY TY3 MaceJICCHHUH CaHIbIK YeYUMH TOMOHKY (opMyIiajia OCpHIITeH:

1 Hoy, (%) 7o (%)

Ugy (X5,1) = ———————| Ug, . (X5, 1) |+ Ugy, (X5,t) — Ug,. (X5, 1),

e 50()(3),“0()(3)[ Pt :| o (X); e &6(%;) et (16)
(x3,1) € Rf,
MBIHJA &, (X;), 44y (X;) — IOUDJIEKTPAUK JKaHA MArHUTTUK OTKOPYMIYYIYKTOPY, 7,(X;)

YOUPOHYH DJIEKTP OTKOPYMIYYIYLY, Uy(X;,t)- DJIIEKTPOMArHUTTUK TOJKYHIAPAbIH
Tapajbllibl. TOMOHKY MIAPTTAP/IBI ACKE allyy MEHEH:

1
Uo(Xy 1), o =0, g, (x3,t)‘xzzo =500+ 00, te [0,T] (17)
E0(X), 1o (X3), 75 (X5) € Ay, (18)
MBIHIA A, = {80(X3) eC°(R,). &,,(0)=0,0 <M, <,(X;) < My, [l (%) < Ms} , Oym xepae
M;,M,, M, — OH TYpPYKTYYyJIYyKTapHl.
X(%;) >0, lim x(x;) =0. (29)

MyHe3neMenepy 00roHYa MaabIMaTTaphl MEHEH TY3 MaceJiere Keielu

- IR TGN ZC
U068 =Us (1) =2 (UL ) == EEE U (XD () € ALT), 20)

u(x,t)_, =S(x).xe[-T/2,T/2].

t=lx]
Top Oenrunepun kongonyy MmeneH (20) muddepeHmanablk MaceJIeHUH aibipMa
AHAJIOTYH Ka3aJIbl:

11



k k k k
=2 SiJ;r:S?il . ui+12_huil -7 %‘ ) ui+12_hui1 (%, 1) €A (T), |
u' =S.,i=0,N.
TEOPEMA 6. (20) MacerecHMHHUH Y€YMMHM XKaHa u(x,t) e C*(A(T)) 6ap 00JICyH, KaHa
narse (18), (19) maprraps! aTkapbuichiH. AHAa (21) 4eKTyy aiibipMavblUIBIK MaceICCUUHUH
yplapbutiel (20) auddepennmanapik mMacenaecud O(h) bUIIaMIBITBI MEHEH Yblrapyyra

KCITHPHJICT JKaHa KUUUHKA 6aaHBI aJjiaTt:
Tt <O(h)exp 2%+h-TAU- /% .

5.2-06yMYHI®  KOTOTyyJdaphl Oap  CBhI3BIK MEHEH  TE€O3JICKTPUKTEPACTH
BUITAM/IBIKTBIH CaHIBIK aHBIKTaMachl OepriireH. TammbeipMa MYHe31eMesiepy OOroHYa
MaajbIMaTTapel O0ap Macejiere 4YeHWH KbIcKapar. YeKTyy aibplpMa aHaJlory MEHEH
aJIMAIITHIPBUIraH. BoKOIyy YeYuMINH TaK YeUUMIe KaKbIH/IAIIbl TaTAIICHT CH.

5.3-6enymyHge (6) Ty3 MacelcHHH jKaHa TeOdICKTpAUK TeHaemeHuH (6)-(7)
TECKepU MAacCEeJICCUHUH CaHJABIK dYeunMH KapanaT. CyHymTairaH aJdropuTMICPIUH
KOMITBIOTEPJNK HINKE allbIPBUIBIIIBI KOPCOTYJIToH. UeunMauH TrpaduKTepu alibIHaT,
aJIBIHTaH YCYUMINH aHAIU3U OCpUJICT.

['codeKkTpAMH Ty3 MacelecHMH J>KaHa TEeCKepW MacelIeHH 4Yedyy aJrOpUTMHH
CypeTTell Oepenu:

R i=0,N, opmynacsl GorOHYa MyHe31eMesnep OOlHYA OepuireH

aibi 'bi eint(i) !

Ur =U

(21)

maansiMaTTapsl 6ap S,i=0,N - macenecun ambkTaiiOp3; S, maanucune V.,i=0,N,
MaaHUCHH JaibIHIaiiob3 6.a. MyHe3geMenepaery V MaaHMCUH aHBIKTAlOb3; V'
MaaHucy 6oronua Tainopayn popMynacel MeHeH V'™ aHBIKTaObI3] aHIAH KMWUH TY3
macene V. Hpl Ta6a0bI3;

- V) Ty3 MaceilecuH uYedyyde TECKEPH MAaCEJCHHUH KOIIyMYya MaabIMaMaTTapbIH
anbikTaiiob: f* =V, k=0,2N - Oyn Hex KaTMapsI;

- Dwu OupuHYd KaT™Mapas! V,* =( frot4 frt ) / 2 (opmynackl MEHEH aHBIKTAMObI3;

- k=2 okunum karmapelHaH OamITalm TECKEpH Macelle TOMOHKY (opMmyina MeHEH
aHBIKTaJaT:

Vitl _2Vik +Vi51 _ Vik+l — 2Vik +Vik_1 |2 Si—Siy i . Vik _Viﬁl _
h? - h? hS., a h
d‘ V-k _V-k_l !
_?[W] (%) € A, (2T),

- AHJaH KMIMH TECKEPU MACEICHUH KMMMHKH KaTMapjapblH aHBIKTOO/0, ap OUp KOy

V'=S,, ihe(0,Nh), maanucu  OGoroHYa Si,i=0,_N MaaHUCHUH  aHBIKTAlOBbI3,
OporpaMMaHbIH  OallTanKel KOAyHAa amap Sp.,l =0,N apKbUTYy KOpCOTYJITOH.

bomxonnyy Sp,,i=0,N TOP (b YHKIHSACHI AHBIKTAJITAHBIKTAH,
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- s (Japm) b _p o
t)i =3 '_TI___EE;T?_T', i = (), Pd JKaHa (ji = ‘—:2 ESI £3|71 - ( ) - t% tx;i 'Eii, i = (),PQ
S'ae™" ® hS. . ab, hb.

-1

dopmynamapsl Gotonua bp,dp,i=0,N Gomkonayy Top (YHKUMACHH aHBIKTAca
6onor, 6.a, u,o, Oearucusz pyHKIUsIAp.

['e093IeKTPANK TEHJAEMEHHUH carlaThiHa TY3 KOWreHay 4edyyae u(X)- MarHUTTHK
KOHIOMIYYIYK, OUp TOJNKYHIYYy, OKH TOJKYHAYY JKaHa TENKUYTYy (QYyHKIUsIAp
KOPCOTYJITOH. A TUAIEKTPAMK OTKOPYMAYYIYK KaHa &(X)OTKOPYMIYYJIYKTYH KaTapbl
TOJKYH ()yHKIMSJIApbI TAPTHIITaH jkaHa lre Oapabap. DcenteeHyH TepeHauru T =4.

Bapapik rpadukrepae GyHkiusuiapasia rpadukTepu kamtbuirad: dpinf(t)=V(0,t) —
TeCKEpH Maceje Y4yH KOIIyMYa MaajbiMaT., (X)—MarHuT OTKepyMAYYIYTY, &(X)-

JUDIIEKTPUKATIBIK OTKOPYMAYYAYTY, o(X)— eTkepymayyayk (I1.1. xapa).

 BmpezEn e K03 e

P

cBi3sEsEaSaReRLEY

&
5

) w© ) ) 1" 5 50 x

1-cyper. dopinflz] @yuryusceinein epagueu— teckepu 2-cypet. dopinflz ] @yuryuscvinvin epagueu— teckepu

Maceyne  y4yH KOLIyM4Ya  MaajbIMarT, y(x) :=2.1- wMmacene Y4YyH KOIIyMYa MAaaJbIMar; y(x) =2.1-
cos?(48*1.57* ¢ ); MBIH/Ia a(x) :=1.0; e(x) :=1.0; €0s2(48*6.28* ¢ ); MBIH/IA a(x) :=1.0; e(x) :=1.0;
7 =0.002. 7 =0.0005.

pind S48 S LT AT O M UL SO Ty T Sy

]
38 ¥ — sgmal]
34 ¥ — i

@ — sl
22
- .

b
=

T DD BTN KD BHLIETR THHTH O T OALLA BB (TSRS Bty
an
36
34
3

= o4
08 602
Kl 5
o 2 w e 120 200

® C @ 180 10 20

3-C-Yp6’1j. d(;pinf[r] qbyij;uu;éblﬂblﬂ épaéueu— TeckepH  4-cyper. dO[;inf[;] q)b)yHK;uﬂc;Hw; epc;j)uzu— TECKepH

Macele Y4yH KOIIyMYa MaalbIMar; y(x) STENKMYTYY Maceie YYYH KONIyM4a MaalbIMaT; y(x) :=TENKUYTYY

(yHKIUS; MBIHIA a(x) :=1.0; 5(X)::1.0; r =0.0033. byHKIWHS; MBIH,HaO'(X) :=1.0; 5(X) :=1.0;  =0.0005.
CaH/IbIK 3CENTeoIop KOPCOTKOHIOW, TOP TENKUYTCPUH SKUICH, TOPT, CETHU3 XKOIY

a3alTyy MEHEH, T'€OE3IEKTPAMK TEHJAEME YUYYH MACEJEHUW YEUYYHYH TaKThIIbIH 1.4-+1.8
KOJTY JKOropyJliaTyy MYMKYH.
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['e03371eKTpIMK TEHAEMECUHUH OUp eM4eMAYY Ty3 MacejlecuH 4YeuyyAe, TY3YJITreH
QITOPUTMIUMH TOMOHKY JKarjailiapbl M3WIACHUII, TaJJ00r0  ajbIHBIN, aHAJINU3
KYPTY3YITOH.

A. AJropTUMIMH CAHJBIK TYPYKTYyayry. MBuineeHyH XypylUIYHIe KypyJiraH
CaHJbIK aJTOPUTM/IUH CaHIBIK TYPYKTYYJIYry TOMOHKY apakeTTeplu KYpry3yy MEHEH
AHBIKTAJIbI:

a. Top xamamaapblH BIpAaaTTyy a3aiTyy (ke0emTyy) >KoJy MEHEH jkKaHa Oup Hede
YEKUTTEPJIC TY3 MACEJICHU YEUYYHYH CaBIIIThIPMaTYy KaTachl TAObUITaH.

Byn xepne canplmiThipMa KaTaJlapJiblH AIPIUK OUpJed SKEHIUTUH aJrOPUTMIUH
TYPYKTYYJYTY TaCTBIKTAUT.

6. TopayH ap Oup YEKMTHUHE TOP KajamjapbiH Maiimanam, Ty3 tanmsipmad V(0,t)
YeuYYHYH MaaHUJIEPUH KaObUT alibIll, MAaaHWIEPJUH albIpMaChiH TanThl, 0.a. aOCOMIOTTYK
karanap. OmoHgoM Katamap ap TYpPAYY OMECTHIHMH TY3YJITeH aNrOPUTMIUH
TYPYKTYYJIyTy MEHEH TaCThIKTaJITaH.

B. DcenTeonyH Tepenauru. I'eoedneKTpAnK TEHIEMEHNH Ty3 Macenecu x [0, T].

T =T
TopuoHyH Kajgamsl t xkaHa X 7= %\I U h= AN'

Kemuynyk rpadukrepacH KepyHYH Typranmai scentee T= 41e Xypry3yJre.
OcenTteeHyH TepeHIUTrMH N TOPYHYH KaJamJapblH  MaiJaio0 MEHEH Ke0euTce
6050T(Oyn1 y4dypJa, aJrOpuTM TYPYKTYy OOJIyII Kepek), OUpok Oyn yuyypja MalidHa
yOaKTHICHI KOOOMYII JKaTaT.

B. u(x), o(x), &(x) xanpaii pynkuusap 601ynry MyMKyH

#(X) MarHUTTUK O©TKOPYMAYYJNYK QYHKIMACH KaTaphl - ap KaHAail QyHKIusmaps!
OenTmiee: KOCHHYC, TEIKHY j)KaHa K63 HPMEMINK TYpYHIe na. Kemuynyk yaypaa scentee
KaJIUMKUJICH OOyl OTTY.

Aunan kuitnH o(X),&(X) yHKIMACH YIYH — BIPATTYy TYPJA® KOCHHYC TYPYHJO
byHKIMIapel  OCPWITEH.MINTEIIKeH, OaapblHIaaHIa »dCENTee KaHaaTTaHJbIPapJIbIK
OonroH. DcenTeenep yuyypyHJa reodIeKTPAMK TEHJEMEHHMH TY3 MAceJecHH dedyy &(X)
JUDNEKTPUKAIBIK ~ TE€H  OTKOPYMAYYIYKTYH JkaHa o (X) OTKOPYMIYYJIYKTYH

MaaHUJICPUHEH KO3 KapaH/bl YMECTUTH aHBIKTAJIIBI.

['eodnexTpauk TeHAEME Y4YYH Oup em4eMayy Teckepu maciecu 5.2-tabnuiana
KOPCOTYJITOH (PYHKIUSIAp YYYH JKY36re aIblpbuiaT (IUCCEePTAIUSHBI KapaHbI3),
#(X) GYHKIMSCHI aHBIKTAJITaH.

Bapnarik cyperrepne (I1.2 kapaHpI3): KaTyy uMiiMH - 4(X) aHBIK QYHKIMACH, OHp
IMyHKTUPJYY - fi(X) OMp emueMayy Teckepy MaceaeHHH OOIKOINYy YbITapbUIBINIBI JKaHa
dpinf(t)=V(0,t) - Teckepu macesne Y4YH KOIIyMYa MaajabIMar.
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5-cyper. dopinf[ z ] ¢yuxyuscoinein epagpueu— teckepu  6-cyper. dopinf[z ] gyuxyuscoinvin epagueu— Tteckepu

Macene YYYH KoUIymMdYa MAaajbIMar, y(x) :=2.1- wMace;me Y4YyH KOIIyM4a MaaJbIMar; ,u(X) =2.1-
C0s(48%0.393* ¢ );  mbmnac (x):=1.1-c0s(0.393% ¢ ); C0S2(48*0.393* ¢ ); mbmma o (x):=1.1-c052(0.393* ¢ );
¢(x) :=3.1-c0s2(0.785* ¢ ); - =0.003. #(x):=3.1-052(0.785* ¢ ); r =0.002.

AJIBIHTaH XBIUBIHTHIKTap OOrOHYA bt(t) m bp(t) GyHKIUSHBIH TpaguUry YblrapblUITaH,
aJl PMHU KayaH - TaK >KaHa OOJKOJIYy A3CEnTeNreH (YyHKIUS, MBIHJIA t=X- TaK jKaHa
O0omkonayy oacentenreH (QyHKuus. MakcBeJUIAMH TEHJIEMECHH TECKepU MacelleHU
YeUYYHYH CaJIBIIITHIPMAyy KaTachl 1:21% 00JIyT caHasar.

MakcBeUIIMH TEHAEMECHUHUH TECKEPU MACEIECHUH YEYYYHYH TYPYKTYYJIyry
TOMOHKYYO TEKIIECPUJIN:

Top xkamampapbl MaWJaidbIHBII JKaHA TOPAYH THELIENYY YEKUTTEPUHIETH
MaaHWIEPHU TEKIIEPUITEH;

Teckepn MaceneHUH KolllyM4a MaajbIMaThlHa KOKYCTYK caHaap Oenruiiern, TeCKepH
MaCEeJICHUH YECUWIUIIN TEKIIEPUIITEH;

Top kamammapsl MaWJaibIHBIN, TECKEPU MACEIECUH YbITapyyHYH TaKThITbIH
KOTOpYJIaTKaH.

['eodneKTpAUK TEHIEMECUHUH OUp ©I46MJlyY TECKepHU MACEJIECHUH YeuyYe HIITEI
YpITAPbUITaH  AJTOPUTMJIMH JKaHa IIPOrpaMMAaHblH TOMOHKY MYMKYHUYYJIYKTOPY
V3WIICHUIL, AaHAJIU3/1EITEH.

A. Teckepn MmacejeHH 4e4yyyae u(X) - MarHMTTHK OTKOPYMAYYJIYK KaHIail

pyHkums 60ymy MyMKYH
#(x) dyHKIMACEIHA KeJICceK, OM3 KOCHHYC, TENKHY )KaHa KO3 UPMEMJUK TYPYHJAOry

bynkusnapapl anasik. CanplnteipManyy katanbik 1% geH 21% re 4enHKY TanbI3abl
TY31Y.

b.Teckepu macesne Y4YyH KomyM4ya MaajbIMATTapAa YpyKcaT OepuireH
KaTaJjaap.

Teckepn MaceneHU ACHETOO]O Karajmap MaWbI3ALIK (Qopmaza bIpaarTyy TYPHae
korosran: 1%, 2%, 3%, 5%, 7%, 8%, 10%. Anamu3 kepceTkeHaei, MakCBEIUIIUH
TEHJEMECUHUH KOIlllyMua MaajibIMaTTapblHAarsl katanap 1% npen 5%re yelinH Oomyiry
KEpeK.

B. x 0oroHYa 3cenToO TEPEeHAUTH.
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Osrepme xe[0,T] T — yOakwIT, a TOpAYH X OOIOHYA KaaaMbL: h =%, MbIHIA N —

X

TYpyKTyy OH caH. CaHJbIK 3centeeqe 0u3 T y4yH 4 mwapTrryy OUpAUMKTEpAM aljblK, 0.4
T =4. T Hbl kebeiiTce 0010T. bupok MbiHAa N MaaHUCHUH KOOOUTYY Kepek, Oys mMaliuHa
yOaKTHICHIH KOOOUTOT.

I'. ANropuTMIUH CaAHJBIK TYPYKTYYJYTYy.

ANTOpUTMIMH CaHABIK TYPYKTYYJIYryH TEKIIEpYY Y4YYH OH3 BIpaTTyy TYpAe
h, =0,0,2,0,3TOpAYH KaJaMblH KOOOUTTYK, .0., OLION 3JI€ y4ypAa CaJbIITHIPMAIYyy
KaTaJIblK Ouped YeKTUTTe ap Oalika SMec >KaHa Oupu-OMpUHEH a3 allblpMaliaHar,
OLLIOHAYKTaH OW3 TY3r6H aJIFCOPUTM TYPYKTYY.

TypyKTyylayKTy TEKIIEpYY TOMOHKYI6HM TYP/® J1a aTKaPbLI/bI:

1) Top4YOHYH KaJaMapbl MalIaaHbII, aJIbIHTaH XKBIHBIHTBIKTAPD MCHEH OCITHIICHICH
YEKUTTEP/IETH KAaTaJbIKTAP CANBIIITHIPbUITaH;

2)TeCKepr MAaCEJICHUH KOIyMuYa MaJbIMATTapblHA KUYMHE KATABIKTap OCpUIITCH
’KaHa dCeNnTeelIop KYPry3yJreH.

Jl. AJITOPUTM/IMH KOHI6MYHO K0J1 OepyYy.

['eesnekTpaMK TEHAEMEHUH TECKEpPH MacelieCMH Tak bt kaHa Ooimkonmyybp,

JeynMepy MEHEH 0aajioo TOMOHIOTYei 00J0T:

h
max bt b0 < Ve

i=0,N
|bti B bpi|
bi

e4eMyHe xaHa |V || .. = TY3 Macelecus 4edyy HOpMachlHa xapalia GoIoT

C&JILIIIITLIpMaJIyy KaTaHbIH -:100% TaKTBITbI AUCKPCTU3AHAIIOO0 KaJJaMbIHBIH

Byn ke3 KapaHABUIBIK TY3YJr®H MpPOrpaMMaHbl ap KaHAAl 3CENnTeesepy MEHEH
U3WIJETeH. AHAJIN3 KOPCOTKOHIOM, NUCKPETTEHITUPYY KaJaMbIHBIH a3aMbllllbl, TECKEPU
KOUTOUIYH TAKTHITbIHA OH TAACUPUH TUUTU333PHUH KOPCOTTY.

Mucansl, h, kanamabiH 10 3ce TeMeHIOIIY CaNbIITHIPMaNyy KaTanblH 8-10 xkoiry

KaTaChIHBIH TOMOHJOIIYHO allbIll KeneT. Ty3 MaceleHHW 4Yeuyy[e MaaHWHUH KeOeuyiry
T€O2IJICKTPIUK TEHIEMEHUH TECKEpPH TEHJIEMECHH YEUYYHYH TaKThITbIHA TEPC TaaCUPUH
TUUTH3ET, )KaHa aHbl aJIbIHTaH 0aanap TaCTHIKTAMT.

byn Oemymme Oup emuemayy Ty3 KaHa TECKEpH MACEICCUHUH AaKBIPKBI
alBIpMaYbLIBIK aJTOPUTMUH TY3Yiay, xkaHa Object Pascal (Delphi XE7) tununae canmbik
KOMITBIOTEPJIMK HIIKE allbIpyy aTKapbUITaH, aHbIH JKBIMBIHTBIKTApbl TpaduK TYPYHIO
anpiHTaH. [ '€0dNIeKTpUKAHBIH TECKEPH MacelecuHaern Oenrucu3 KodDPUIMeHTTeprH
AHBIKTOO YUYH CaH/BIK YSHYMMUH TaJJI00 KYPTy3YJITeH.

ANTOPUTM  TEODNEKTPAUK  TEHACMEHUH  KOI(POUIIMEHTTEPUHUH  UYBIHBITHI

OaamyynmykTapsl OoroHua TekmepwireH. ['padukrep anbiHAbl. CanblITEIpMayy KaTa

~21%npI TY31Y.

16



Ta6numa 1. Pean Gaanyynykrap y4yH TeCKEpU Macelenep

Ne Cyp. Oynkuusnap Top CanpiuTsIp.
K/M Ne 3at o (x) () £(x) Ka/laMbl KaTa
1. |7-cyper | Ksapn |10%-10%°| =1 3,545 |0.005 21,08
2. |8-cypoer| Crexmo | 108101 | =~1 4-16 | 0.005 21,49
3. |9-cyper | Cmona 1016 ~1 5,7-7 0.005 21,38

A1 1111110117117

5 o235 8888 388§ 3

7-cyper. ,u(x):=1; a(x);=1/power((10),14); g(x) :=4; 8-cyper. ,u(x):=1;‘ 0(x):=1/power((10),11);
7 =0.005. &(x) :=7; = =0.005.

=
: LﬂP"F_r‘,,A_v—_.._—.___.—_____—_ht‘_—_‘___‘h_‘-
]
20 i

i
i
]

i
'
'
H

9-cyper. ,u(x)::l; G(X)u::llpower((lo),le); g(x) :=6;
7 =0.005.

Kopyrynnynapaa auccepranusiia ajblHTaH HETH3TM WJIMMMHM KaHa MPAaKTUKAJIBIK
HATBIKAJIAP KEITUPUJIITEH.

Tupkemene Ty3 ’kaHa TECKEPH MacelejepauH TpaduKTepH, WIITETUI YbIKKAH
MPOrPAMMAHBIH KOJAYHYH TH3MECH, WIIKE aumlblpyy aKThICBl >KaHa IPOTPAMMAIIBIK
KaMch3100T0 KbIprei3naTeHT TapaObiHaH KYOOIyK KaMThUITaH.

KBIMBIHTBIKTAP

1. l'eodnekTpAUK TEHAEMEHHUH >KajlaKk Yeru »aHa 3bIM Oynarbl MEHEH 3KHU
eJIYOMAYY TY3 MACEJIECUHUH TYYpaJbirbl JaluiAeHAN, 0.a. YeUUMIUH Oap SKEHJAUTH KaHa
YKaJTBI3IbITBI.
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2. Ke3 upmemauK kaHa 3bIM OYJIAKTyy T€03JIEKTPAUK TEHAEMEHHH OUp ©I4eMIyyY
TECKEpU MAaCEJIeCUHUH YEKTYY alblpMa BIKMAChl MIITEIN YbIFApbUIraH jKaHa HETU3/EJIreH,
MBIHJIa MATHUTTUK OTKOPYMIYYIYTYHYH KO3 PUIIMCHTUH aHBIKTAJIAT,

3. I'eosnexTpavk TEHIEMEHHH OUp 6©I4eMAYY TECKEpU MAaCEIEeCHHIE DIIEKTP
OTKOPYMIYYIYK K03 pULIMeHTHH aHBIKTOOHYH YEeKTYY abIPMaYbLIBIK
peryisipu3alusIaHrad bIKMAachl HIITENINI YbIKKAH KaHA HETU3/ENTeH.

4. T'e0odneKTpauK TEHJEME YYYH Oup emdeMJlyy Ty3 *aHa TEeCKepHu Macesesepau
YEUYYHYH XKaHa CaHIBIK HIIKE AlIBIPYyHYH TYPYKTYY CAaHIBIK alTOPUTMIEPH HIITEIUI
YBIKTHI, aBTOp TapaObIHAH MINTEIUI YBIKKAH alTOPHUTMIU KOJIOHYY MYMKYHUYIYKTOPY
TaJJIaH]Ibl ’KaHa TakTaaabl. bup exuemayy Teckepu MacenesaepIuH YeKTYY alblpMaybLUIbIK
YeUUMJIEPUHUH MIIEHUMIYYAYTYy KaajaraH Mucail Kod()(QUIMEeHTTepUHUH ap KaHJau
TYpAOpPY YYYH TECTTHUK Mucanjgap OOlOHYA CaHIBIK SKCIIEPUMEHTTH KOJJOHYY MEHEH
KepceTysleT. MaceineHuH ap TYpAYY U3AeNyydyy KO3(QQUUIUEHTTepH Y4YyH TecCT
MUCAJIBIHJATBl CAHABIK JKCIEPUMEHTTHH >KapJamMbl MEHEH Oup eyueMiyy TeCKepu
MaceJIeH! YeKTYY albIpMadbUIbIK YSUUMUH Ta0YYHYH aHBIKTHITBI KOPTro3YJTeH.

5. 'eoanexkTpanK TeHIEMe YUYyH OMp emdeMJyy TYy3 *aHa TEeCKepu Macesesepau
4yeuyy Y4YH MporpaMmaniapblH KOMIUIEKCTEPH, TY3 MAceJIeHH 4euyYy YYYyH Ja, TeCKepU
MaceJIeHH YeuYy YUYH /1a YEeKTYY allbIpMaubUIBIKTAP/IbIH CXEMaJIapbIHbIH AITOPUTMIIECPUHE
HETM3/ENreH, XKapaTbUIraH. (PU3UKAIBIK MPOIECCTUH MapaMeTpACPUHIUH OMPUH KaldblObIHA
kentupyy. CaHABIK 3KCTICPUMEHTTEPANH JKBIHBIHTHIKTAPHI JKAKIIBI TAKTBHIKTHI KOPCOTTY
KaHa wu3enreH (QyHKOusapAbsl KajublObIHA KENTHUPYYA® CabIIThIpMallyy Kartajap
aHBIKTAJI/IbI.

IMNPAKTUKAJIBIK CYHYIITAP

AJbIHTaH HaThIMKaJIapAblH HETU3UH]IE, TOMOHKYJIOPAY UIIKE alblpca 00JI0T:

1. 3unjeHren 4ekTee ailblpMaublUIbIK BIKMAChIH, TOJKYH MPOLIECCTEPUHHUH Oallka
KJIaCCBIH/AATHI TY3 )KaHa TECKEPH MaceJelepy YUYH KEHUPH KOJAOHCO OOJIOT.

2. Ty3 ’)xaHa TECKEpU MaceJeIepuH YeuyY YUYH TY3YJITeH alrOpUTMAECPAN peaiyy
OUp TEKTYY JKaHa OMPTEKCHU3 YOHpe YUYH J1a KOJJIOHCO OOJIOT.

3. ABTOp CyHYIII KbUITAH aJTOPUTMJIEPAM KaHa Ty3 MacelepAuH MporpaMMasapbiH
TOJIKYH NPOLIECCTEPUHUH MaCeJIepUHUH KE€H TOOYHa UIIKE alblpyyra O00JoT.

4. Hatslitxkanapasl Ounum Oepyy NpoueccuHae KOJIIOHCO O0JIOT, CTyAEHTTEPAH TY3
’KaHa TEeCKepu MaceJepauH ce0eOMHUH KbI3BIKTYY Keireilllepy MEHEH TaaHBIITBIPYY
’KaHa ajap/pl Yyl 4elHpeae U3njieere TapTyy YUyH KOJIJOHCO OOJIOT.
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MOJEJI100, CAHABIK BIKMAJIAp KaHA MPOrpPpamMMaJiap KOMIUIEKCH AJAUCTUIH OOIOHYA
TEeXHUKA WIMMJACPUHUH KAHAUJATY OKYMYIUTYYJYK JAapa:kKacblH U3JACHHUII aJIyy YYyH
JKa3bLITaH IMCCEPTANUSACBIHBIH

PE3IOMECH

AYKBIY €6316p: MaTeMaTuKaablK MOJEINb, TE€OdJEKTPAUK TEHIEME, Ty3 JKaHa
TECKEPH MaceJe, YeHEM-albIPMabIK YCYJI, CAHJBIK aJITOPUTM, YECHUMIUH YUHNMECH.

N3unneenyn  o0bexkTHcH:  V3UnieeHYH  HErW3rd  OOBEKTUCH  KaTaphl
reodJIEKTPUKTEPANH TEHJIEMECH YUYH ap KaHJail TecKepu MmacesenepAuH (Qopmylianapbl
TaHJAJIbIN AJIBIHTaH.

N3unpeenyn makcatel: /luccepTalysiiblK WII I€OAIEKTPAUK TEHAEMEHHUH TY310H-
TY3 MACEJICJIEPUHUH CaHIbIK-aibIpMAYblUIBIK BIKMAaChl MEHEH CAHIbIK YEYUMHUH HIITEN
YbIyyra, HErM306re jKaHa KOJIJJOHyyra, TUKeJIEH MacenenepauH 00IDKONIYY YeHUMUHUH
YHUKAJIAYYIYTYH jKaHa TYPYKTYYJIyTyH U3WIIJI06re apHairaH, reopusnkaaa mpakTUKaIbIK
MaaHUTe 33 O0JITOH Ie0dJIEKTPUKTEPANH OUp 6T4OMAYY TECKEPH MACENICJICPUHUH CaHIBIK
YEUUMAEPUH KYpyy, ITOPUTMAEPAN TY3YY >KaHa ajapAbl KOMIIBIOTEPJWH >KapIaMbl
MEHEH HILKE allbIpyy.

N3unnee meromnopy: ['€037IeKTpUKTEpAUH TEHIEMECU YYYH TY3 KaHa TECKEpHU
Mmacenejaepa dYeuyy Y4yH UeKTYY aWbIpMa BIKMAachl 0ap, TeCKepu Maceieinepau
YpIrapyya abIpMa cXeMajlapblH HHBEPCHUSJIOO BIKMACHI A€ aTajar.

AJIBIHTaH HATBIIKAJIAp KaHA AJAPAbIH WIMMHH KAHBUIBITBI: T'€OAIEKTPAHNK
TEHAEMEHUH TY3JOH-TY3 MacelelIepuH 4Yedyyre MaMuWIe CYHYIUTalaT, YHUKAJILYYIyK
TeopeMajapbl, KOHBEpPIeHLMs TeopeManapbl JaIWIACHUI, TY3I6H-TY3 4YbIrapblIraH
MAaceJICHUH AaKbIpKbl JKaHa ailblpMaubll UYEYMMMHUH TYPYKTYYyJIyryHa 0aa ajblHIbI;
I€OIEKTPUKTEPAUH OUp ©I4eMAYY TECKEpU TEHIEMENEepH YUYYH, YEKTYY alblpMadbLl
SPUTMEHUH IAPTTYy TYpPYKTYYyJIYryHyH Oaanapel ajblHAT JKaHa TaK YeyuMIe
KAKBIHJAIIYYyCY KOpCOTYJOT; TIE03JEKTPAUK TEHAEMEHUH OHp eJI4eMAYY TEeCKepH
MaceJeCuH 4Yeuyy Y4YyH YEKTEIreH aiblpMa peryjaspu3alyusylaHraH bIKMAchl CYHYII
KbUIBIHAT, OEpWreH TammiblpMaiap YYYH YEUMMIUH CaHJBIK  alTOpPUTMJIEPH
KOMIIBIOTEP/IE UIITEIUIT YbIKKAH JKAHA UIKE AIIBIPUITaH.

Kounonyy ueiipecy: bup exyemayy Ty3 )KaHa TECKEpU MaceseaepAu YbllrapyyHYH
UINTEIUI YBIKKAH BIKMAChl JKaHAa AaHBIH [POrpPAMMAJIBIK KOMIUIEKCH TYPYHIOrY
IIPOrPpaMMAJIBIK KaMCBI3I00 CEUCMUKAIBIK, JJIEKTPOAUHAMUKAIBIK, 3JIEKTPOMArHUTTUK
TaJaaJapAbH K.0. MaceaeneprH Yeuyy1e KOJIOHYJIyIly MyMKYH.
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PE3IOME
pucceprauuu AHuieHko FOumnu BiagumupoBabl Ha Temy: «Pa3padorka monenei u
YHMCJCHHBIX AJITOPUTMOB pEIICHUS 32/1a4 TIe0dIEKTPUKH Ha OCHOBE KOHEYHO-
PA3HOCTHOI0 PeryJsApM30BAHHOI0 MeETOAa» Ha COUCKAHHE YYCHOH CTeNeHH
KAHIMAATAa TEXHHYECKHX HayK no cneuuagbHoctu 05.13.18 — maremaTmyeckoe
MO/eJIMPOBAHUE, YHCICHHbIE METOAbI H KOMILJICKCHI IPOrpaMM

KiroueBbie ciioBa: Maremarnueckass MOJEIb, YPABHEHHUE TE€OICKTPUKH, IpsiMast U
oOpaTHasi 3ajaua, KOHEYHO-PAa3HOCTHBIM PEryJsIpU30BaHHBIM METOX, YHUCJICHHBIN
NrOpUTM, IpaUKU peIIeHU.

OO0bekT nccienqoBanusi: B kauecTtBe OCHOBHOTO 0OBEKTa MCCIIEAOBAHUS BHIOpAHBI
pa3IuYHbIe TOCTAHOBKM OOpATHBIX 3a]1a4 JJIsl ypaBHEHUS T'€03JIEKTPUKU.

Heas wuccaenoBanms: J[luccepranmonHas paboTra ToOCBsIIeHa pa3padoTke,
O0OCHOBaHUI0O W TMPWIOKEHUSM YHCICHHOIO peHIeHUs] NpsSMbIX 3a1ad ypaBHEHHUS
T€03JIEKTPUKHU KOHEUYHO-Pa3HOCTHBIM METO/0M, UCCJIEOBAHUE BOITPOCOB
€AMHCTBEHHOCTH M  YCTOWYMBOCTU NPHUOJMKEHHOTO PpEIICHUs MPSMBIX  3ajad,
NOCTPOCHUIO YHUCJIEHHBIX PEIICHUH OJHOMEPHBIX OOpaTHBIX 3aJady TI'EOdJIEKTPUKH Ha
OCHOBE KOHEUYHO-Pa3HOCTHOI'O PETYJSIPU30BAHHOTO METOAA, MUMEKOIMIMX MPAKTUYECKOE
3Haue€HHWE B TreoU3HNKe, CO3JAaHUI0 ANTOPUTMOB W HUX pead3alyd C OMOIIbBIO
KOMIIbIOTEPA.

Metoabl mucciaenoBanusi. g pemeHus NOpAMBIX W OOpaTHBIX 3a7ad s
YPaBHEHHUSI TEOJJIEKTPUKH,  SBJIAETCS KOHEYHO-PA3HOCTHBIA METON, IPU PEIICHHUU
oOpaTHBIX 3a]1a4 HA3bIBAIOT €0 METOJOM OOpaIlleHUs] Pa3HOCTHBIX CXEM.

IHonyyennbie pe3yabTaTbl M HX HAayYHasi HOBHM3HA: IPEMIOKEH NOAXOA K
PEUIEHUIO JIBYMEPHBIX MPAMBIX 33/1a4 yPaBHEHUS T'EODJIEKTPUKH;, JOKa3aHbl TEOPEMBI
€UHCTBEHHOCTH, TEOPEMbI CXOAUMOCTHA M TOJYYEHBI OIIEHKA YCTOMYMBOCTH KOHEYHO-
Pa3HOCTHOTO PEIICHHs BYMEPHOM MpsSMOW 3amauu; i psaa OJHOMEPHBIX OOpaTHBIX
YPaBHEHHUSI TEO3JIEKTPUKH IMOJTYyYEHbl OIEHKH YCIOBHOM YCTOWYMBOCTH  KOHEYHO-
Pa3HOCTHOTO pEIICHHUS W TOKa3aHa CXOJUMOCTh K TOYHOMY pEIICHHIO; pa3paboTaH
KOHEUYHO-PA3HOCTHBIN pEeryJIIpU30BaHHBIM METOJ| pelIeHUs OJHOMEPHOW oOpaTHOU
3ajayd ypaBHEHUS TEO3JICKTPUKH; pa3paboTaHbl YHUCICHHBIC ANTOPUTMbBI PEIHICHUS U
peanu30BaHbl HA KOMIIBIOTEPE HA ITOCTABJICHHBIC 3a1a4H.

O6JsacTh npuMeHenusi: Pa3paboTaHHBI METOJT PEIICHHS OJTHOMEPHBIX MPSIMBIX U
OoOpaTHBIX 3aJady M €€ MaTeMaTHuecKoe oOecleueHHe B BHUAE KOMIUIEKCa MporpamMm
MOTYT HaWTH IIPUMEHEHUE B PELICHWM [PAKTUYECKUX 3aJa4 CEUCMUKH,
ANEKTPOAVHAMUKH, JIEKTPOMATHUTHBIX ITOJIEN U T.A.
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SUMMARY
of the dissertation of Anishchenko Yuliya Vladimirovna on the theme: “Development
of models and numerical algorithms for solving geoelectric problems based on the
finite-difference regularized method” for the degree of candidate of technical
sciences, specialty 05.13.18 — “Mathematical modeling, numerical methods and
program complexes”

Key words: Mathematical model, geoelectric equation, direct and inverse problem,
finite-difference regularized method, numerical algorithm, solution graphs.

Object of research: As the main object of research, various formulations of inverse
problems for the equation of geoelectrics are selected.

Purpose of the research: The dissertation work is devoted to the development,
substantiation and applications of the numerical solution of direct problems of the
geoelectric equation by the finite-difference method, the study of the uniqueness and
stability of the approximate solution of direct problems, the construction of numerical
solutions of one-dimensional inverse problems of geoelectrics, which computer-assisted
implementation.

Research methods: For solving direct and inverse problems for the equation of
geoelectrics, there is a finite-difference method, when solving inverse problems it is called
the method of inversion of difference schemes.

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

Scope: The developed method for solving one-dimensional direct and inverse
problems and its software in the form of a complex of programs can be used in solving
practical problems of seismic, electrodynamics, electromagnetic fields, etc.
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Annmenko FOuusa BaaagumupoBHa
YexTyy alipipMa peryiasipu3alysijIaHraH bIKMAChl HETU3MH/IE T€0IEKTPANK
MaceJieJiepau Yeuyy Y4yH MojeIJIepau KaHa CaHAbIK aJrOpuTMIepau
HIITEN YbITYY
TexHuka WIMMICPUHUH KaHIUIAThl OKYMYIITYYIYK

Japa)kKachblH U3JICHUII allyy YUYH Ka3bUITaH JUCCEPTALUSHBIH
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