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OPAJIBEKOBA ’KAHAP OPBIMBAMKBI3bI

Ke/ineHeH-Ka0aTThI OpTaJjap YLIiH Kepi ecenTep/i menry iH THIMIi
OHTAIIAHABIPY daicTepi

6D060100 — “MaremaTnka” MamanabIFbl OolibIHIIA (hrtocodus noxkTopsl (PhD)
FRUTBIME J1opexecid amy yiaiH JK.O. OpandekoBaHbIH AaiibIHIaFaH
JTMCCEPTAIMSICHIHBIH

AHJTATIIACBI

Taxkpipein e3exTimiri. ['copusmkambik MONMIMETTEPAl WHTEPHPETANHIIAY
€CenTepiHe TEeK KaHa SJCKTPOMATHHUTTIK MapaMmeTpiepal HeMece CEPHIHAUTIK
napaMmeTpJiepiH FaHa €MeC, COHBIMEH Oipre KabaTTapiblH Y3UIIC HYKTEIEPIHIH
KOOpJIMHATANAphIH Aa aHbIKTayFa Typa keneml. ['eodmsukana Oyl miekapajiapabl
ta0yFa apHajFraH TOCULAECPIIH Kom Typl Oap, Oipak OyJI GapiblK ToCUIIEp HAKTHI
€MEC JKOHE KaTeNMKTep OIpHEITe MeTpre ACHIH KeTyl MYMKIH. MbIcaibl, YHFbIMA/a
ImeKapajlapablH JKaThIC TEPEHJITH aHBIKTay OaphICBIHAA 30H[ OCKITLICTIH KaHAT
CO3BIJIAIHI.

Ocpiran  OaliylaHBICTBI  Y3UTIC  IIEKapajlapblH  aHBIKTAy  OOMBIHINA
OHTAWJIAHABIPY OAICTEPIH TMaimajaHy YIOIH OPTAHBIH Y3UIIC HYKTECIHIH
KOOpJIMHATAChl OOWBIHINA aybITKy (yHKIHOHAIBH auddepeHmaniai ama amy
KakeT. OHTaWIaHABIPY OMICIH KOJAaHy OapbhICBIHIA WTEPAIMIIBIK OMICTEP/Il
naianany KaKEeTTUIIT TYBIHIAWIbI, OCBIAAH MIBIFATHIH cajiap Typa XoHE Kepi
ecenTep/Il MENTy1H YKOHOMIBI 9ICTEPIH TYPFHI3Y KEPEK.

['mmepOonanbik xoHE MapaboJaiblK THMITET] TEHACYJIEP YIITIH KOWBIIFaH Kepi
KOdhPUIMEHTTIK  ecenTepal  IMENTyaiH  OHTAWIAHABIPY  OMICIHIH  THIM/II
ANTOPUTMICPIH TEOPHSUTBIK 3€PTTEY JKOHE KYPACTBIPY ©3€KTI Mocene OOJIbiT
ecenTemIHeIl.

3eprTey 00beKTICI OOJBIN IEKTPOAMHAMUKA MEH CEPITIH/LIIK TCOPUACHIHBIH
TEHJCYJEPl YVIIIH KEpl >KOHE KHCBIHCBI3 €CENTep, JKOHE OJIapabl INEIIy/IiH
OHTAMIAHABIPY 9AICTEP1 TAOBLIAIBI.

3epTTey HBICAHBI KOJIICHCH-KA0ATTHI TEODIEKTPUKA MEH CEPIIHIUTIK
TEOPUACHIHBIH TCHACYJEPI YIIH Kepl Ko3hPUIHMeHTTIK ecenTep OObIT TaObLIabI.

3epTTey MaKcaThl MeH MiHaeTTepi. /(uccepTanusibiK JKYMBICTBIH MaKCaThl
KOJICHCH-KA0ATThl ~ OpTajlapAa TEOdJICKTPHKA, CEPHIHAUNIK  TEOPHSICHIHBIH
TEHACYJEPl YIIIH Kepi €CenTepai MICIIyIiH THIMII SAICTEPIH KYpPacThipy MEH
TEOPUSITBIK 3€PTTEeY OOJBIN TaOBLIaABl. 3EPTTEY MIHACTTEPl Kepi ecemnTepal
IS IIH OHTAHWIaHIBIPY 9AICTEPIH TCOPHSIIBIK HET13IeMENICYICH, COHBIH, 1ITTHJIC
T€OdJICKTPUKA JKOHE CEPIIHAUTIK TCOPHUSICHIHBIH TEHACYJIEPl YIIIIH OPTaHbBIH Y3LIIC
HYKTECI KOOPIMHATACHI OoMbIHIITA aybITKY (hyHKIIMOHATBIHBIH
mudpepeHnranaaHybiH, MAPTThl OPHBIKTHUIBIKTHL JSJICIACYACH,; KapaCThIPhLIFaH
Kepl ecenTep/l CaHIBIK IMIENIyre apHaFaH THIMJII aJlfOPUTMIEPAl KYPaCThIPyIaH
TYPaJIbl.

FuiibIiMu sKaHAJIBIFBI KEJTIECT HOTYIKENEP/Il alTyMEH OalIaHbICTHI:



- TCOYJIEKTPHUKA TEHICYIHE KOWBUIFAaH Kepi KOI(PPHUIUEHTTIK ecenTepal
menty YOIiH aybITKy (YHKIMOHAIBIHBIH TPAAUCHTIH €CeNTeyre apHaJFaH
(hopmynanap anbiHIb (aya 9CEPIH €CKEPYMEH);,

- WHTETPAJIABIK KOWBLIBIMIA KAJTBIMTACTHIPBUIFAH TEORJICKTPUKA TEHIEY1
YIIIiH KeP1 €CENTIH MIETTIMIHIH MapPTThl OPHBIKTHUTBIFBIHBIH OaFajiaybl ajbIH/IbI,

- TEOdJEKTPUKA TeHALYl YIIH (YHKIIUOHAIABIH TPAAUCHTIH €CeNTey
dopMynamapsl ajgbIHIB JKOHE OHBIH OPTAHBIH Y3UTIC HYKTECI KOOPIWHATACHI
OotipHIa quddepeHIraTIanybl TICIACH/I;

- CEPHIHAUTIK TEOPHUSACHIHBIH TEHJICYJEP! YIIH aybITKY (YyHKIIMOHATBIHBIH
OPTaHBIH  Y3UTIC HYKTECl KOOpAWHACH  OoibiHIma  auddepeHmaiaanysl
JIQJIENIEH L,

- op Kabar OOWBIHINIA KaWTa €CENTey OIICIHIH HETI3IHAEC TI'eOAICKTPUKa
TEHAELYl YmIiH Oip yakeiTra KO3(p(UIIMEHT TMEH OPTAaHBIH Y3UIC HYKTECIHIH
KOOPJIMHATACKIH O1pre aHBIKTAYy aJTOPUTMI1 aJIbIH/IbI,

- TCOYJIEKTPUKA TECHJEY1 YIIIH TYHIHAEC €CENTIH aWbIPHIMIBIK aITOPHTMIHIH
0acTanmkpl JUCKPETTIK Kepl KOY(PHIMEHTTIK €CENKEe KEMCIMIIrT IaISIACHIl
(YakpIT aiMarbl KaFJaibIHAA);

- TEOZJIEKTPUKA TEHJEYl YIIH Kepl kKodddummeHTTik ecentepai op kadar
OoOWBIHIIA KaliTa ecenTey oMICIMEH CaHABIK MICHIyIH HETI3IHAC JKHALIIK
aliMarbIHBIH TaHIay KPUTEPUIIICP! aHBIKTAJIBI,

- KeNCUIreH alBIPBIMJTBIK ANTOPUTM ICP/I1 KOJIJaHy aApKbLIbI
I'COdICKTPHKAHBIH Kepl €CenTepiH INCINyMiH CaHABIK €CENTeyJIepiHe Tauaay
KaCaJJIbl;

- «l'eopamap «Jloza B» acnabblH KOJAAaHYMEH OKYPri3uireH OipHerne
TOXIPUOETIK 3ePTTEYJEPAIH HETI31HIE pajarpaMMajIapabl HHTEPIPETAUAIAY AbIH
WHKEHEPIIK-TeXHUKAJIBIK aMaJIIapbl KeATIPUIIL.

3eprTeyaiH TEOPUSIBIK, KIHE TIKIPpHOETIK MAHBI3ABbLIBIFBI KEICCIIE:

- TI'eosnextpukanbiy Kepi eceOl IMICMIIMIHIH APTTHl  OPHBIKTHIIBIFBIH
Oarajay KHCBIHIBUIBIK aWMarblH aHBIKTayFa MYMKIHAIK Oepeal KoHEe Kepi
€CeNTep/l eIy IIH CAaHABIK 9IICTEPIH TYPFBI3yAa KOJIAaHbLIA b

- Tl'eosnexTpuka xoHE CEPMIHAUIIK TEOPHUSACHIHBIH TEHACYJIEPl YIIIH Kepi
ecenTep/l IMeNTyJe KOJIAHBUIATBIH Y3UIIC HYKTEIEPIHIH KOOpAWHATANIAPHI
OoHBbIHIIA AYBITKY (DYHKITHOHAIBIHBIH AuddepeHaiaanysl Y3UTIC HYKTEIEPIHIS
(yHKIMOHANABIH, TPAgUCHTIH aWKbIH TYpAe aiyra, AEMEK, OPTaHbIH Y3LIIC
HYKTEJNEpPl KOOpPAWHATAIAPBIH aHBIKTayFa MYMKIHIAIK Oepemi. by sxepactsi
*KaOBIHYJIAPBIHBIH KYHIHE JHWAarHOCTHKA jKacay eCenTepiH IIelryae, ocipece,
a’POAPOMIAPIBIH YIITYy-KOHY KOJAKTAPBIHBIH TAArHOCTUKACHIH 1A MAHbI3HI 30P.

- Kennenen-xkabaTtel opTamap JKaFgaiibiHAa aKyCTHKA, TEORJICKTPHKA,
CEHCMUKAHBIH Kepl €CEeNMTEPIH MISITYIH THIMII 9MICTEPIH KYpacThIpyAa Y3UTIC
HYKTEJEP/IH KOOpPAWHATAJIAPhIH €CKEepPEe OTHIPHIT, op Kabar OoWbIHINIA KakTa
€CeITey 9/1C1 KOJITaHbLIAIbI.

- VYakpITTHIK aiiMaKTa TEORICKTPUKAHBIH KEpl €CENTEPIH CAHABIK IIEIry
aNrOPUTMICPl €Ieyl TepeHaIKTepae A¢ OemmKTi-Teric  Kod(hdHIHEHTTEPIH
KaJTBITIKA KEJITIPY €CEnTepl YIIiH KOJIAaHbLIA aJIa Ibl.



- JluccepTanmsutblK JKYMBICTBIH TEOPHSUIBIK MaHBI3JBIIBIFEl - JAUCKPETTIK
KOUBUTBIMIA KEpl €CenTepal OHTAWIaHABIPY OMICTEPIMEH IMENTY/IIH KETICUIreH-
TYWIHAEC albIPBIMIBI CYJIOACHIH TYPFBI3YABIH SIICTEMECIH KYPacTHIPya.

Kympic  HOTHDKENEpl  aKyCTHKA, TEOIJICKTPUKA, CEWCMHKAHBIH  Kepi
KOX(QPUIMEHTTIK  €CeNTepiH  IMICHIYMIH CaHABIK OJICTEPIHIH  TEOPHSIIBIK
HETI3ICMECIHIH  JaMyblHA €leysll  yiec Kocambl. JKYMBIC  HOTHDKEIIEPIH
ceficMobapinay MeH sjekTpobapriay MocelleliepiIMeH alHaabICaThIH  FBITBIMH-
3epTTey MHCTHTYTTaphl makdjamana ajaasl. Jluccepranmana KapacThIPbUTFaH Kepi
eCenTepal IMEIIY/IIH CaHABIK 9SICTEPIHIH alITOPUTMACPIH KYPy 9AICTEMeci MEH
TCOPHUSUIBIK HETI3IEMeIIepl 3€PTTCYIH KUPATHANThIH OMICTEPIH IaiaalaHaThIH,
AFHU Teopajapiapabl KOJIaHATHIH Teo0apiiayabiH Kepl eCenTepaAiH KeH ayKbIMIbI
KJTAChIH MICTITYTe apHAIFaH aJTOPUTMICPI KYPY/Aa KOHE TEOPHSUTBIK 3ePTTEYNepIe
ranajanblia ajaisbl.

Iyommxanusiaap. J{ucceprarus TakpIpeiObl OOMBIHITIA UMITAKT-(haKTOPH Oap
XaJbIKapalblK FhUIBIMHA KypHajgapaa 2 makama, KP BFM BEFCBK ycwinran
FRUTBIME KypHaJIIapAa 7 Makajia, XaJIbIKapajblK KOH(PEPESHIHIap MEH KOHTPECC
YKYMBICTapbIHA 8 Te3HC, 1 OKy-odICTEMEITIK KYpasibl JKaphIK KOP/Il.

JluccepranusaHbIH KYPBLUIBIMBI MeH KeJieMi. J[rccepTanusiiblK >KyMBbIC
kipictieneH, 4 TapaynaH, KOPBITHIHABIIAH, 88 malgananblIFan oneOueTTep
TI3IMIHGH JKOHE KOCHIMIMamapiaaH Typaabl. Kymeic 95 0erTi  KaMTHIBI,
KochIMITIazapaa 22 cyper neH 6 kecte 0ap.



OPAJIBEKOBA KAHAP OPBIMBAEBHA

JddexTHBHBbIE ONTHMHU3ALMOHHbIE METOAbI PellieHusl 00PaTHBIX 32434 115
TOPU30HTAJILHO-CJIOMCTBIX Cpe/

AHHOTAIINS

nuccepranun Opanbekopoit JK.O. Ha COMCKaHUE YUCHOU CTENEHU JOKTOPA
¢unocodpun (PhD) no cneunansaoctu 6D060100 — “Matemarnka”

AKTyaJIbHOCTH TeMbl. B 3amauax wHTEpmpeTanuu TeoPpU3NUECKUX TaHHBIX
HEOOXOIMMO OTPENICTUTh HE TOIBKO AJICKTPOMArHWUTHBIC MAapaMeTPhl WIH YIPYTHE
napaMmeTphl, HO U KOOPJIWHATHI TOUEK pasphiBa clioeB. B reodmsnke cymecTByeT psia
Croco0O0B MO OMPECTCHUIO STUX TPAHUIL, HO 3TH METOABl HE TOUYHBI U OMMNOKHA MOTYT
JOCTATATh HECKOJIBKUX MeTpoB. Hampumep, npu onpenencHnn TyOWHBI 3aJeTaHns
I'PaHUIl B CKBAXXUHE TIPOUCXOIAT PACTSIKKA KaHATa KOTOPOMY TIPUKPETUICH 30H/T.

B cBs3M ¢ 3TUM 171 MPUMEHEHUS ONITUMH3AIMOHHOTO METO/1A TIO OTPEACIICHUTO
TPaHHUIl PAa3PHIBOB, HEOOXOAMMO yMETh nuddepeHmpoBaTh (PYHKITMOHAT HEBSI3KH TIO
KOOpJIMHATE TOUYKE paspbiBa cpeapl. [Ipy HWCMOIb30BaHUM  ONTHMHU3AIMOHHOTO
METO/Ma BO3HWUKACT HEOOXOAMMOCTh HCIOJB30BaTh HWTEPAIUOHHBIE METO/IBI,
CJICIOBATEIPHO HYXKHO CTPOWUTH DJKOHOMHYHBIE METOABl PEMICHUS TPIMBIX U
00paTHBIX 3a]1aY.

Pazpabotka w Teopetmueckue wuccnenoBaHud S(PGEKTHUBHBIX aJITOPUTMOB
ONITAMM3AIMOHHOTO METOAA PEMICHUS OOpaTHBIX KOAX(DPUITMEHTHBIX 3adad s
ypaBHEHHH TATIEPOOTUIECKOTO U TTapabOIMIECKOTO THITA SIBJISIETCS, aKTyaJTbHOM.

O0bekTamMu UCCIeA0BAHNS SBJISIOTCS 0OpPAaTHBIE W HEKOPPEKTHBIC 3a4aUd IS
YPaBHEHUS AJICKTPOIAHAMUAKHA U TEOPUH YIPYTOCTH W ONTUMHU3AIMOHHBIE METOIBI UX
pETICHMS.

IIpeameramu uccaenoBaHusl SBIAIOTCS OOpaTHBIE KOA(DPUITMECHTHBIC 3a7aun
JUTSl YPABHECHHS TEOIJICKTPUKA W TEOPUU YMPYTOCTH B TOPU3OHTAITBHO-CIIOUCTHIX
cpenax.

Heas u 3agaum uccaeaoBanus. Llensio guccepraimoHHONW padOTHI ABIAETCS
pa3paboTka W TEOpeTHUEeCKHue ucciaeaoBanus S(POEKTUBHBIX METOJO0B PEIICHUS
oOpaTHBIX 3adau I YPaBHCHHWHA TEOIJICKTPUKHA, TEOPHUH YIPYTrOCTH B
TOPU30HTATBHO-CJIONCTHIX CpeaaxX. 3a/aud UCCIICIOBAHUSA COCTOAT B TEOPETHUECKOM
000CHOBaHUH OMITUMH3AMMOHHOTO METOIOB PEIICHHs] 0OPAaTHBIX 3a7a4, B TOM YHCIIC:
JoKa3aTreabcTBO auddepeHnupyeMoct (PyHKIMOHATA HEBSI3KH 1O KOOPAWHATE
TOYKH pa3pbiBa CPEAbl A YPaBHCHUH TEOAICKTPUKH W TEOPHHM YIPYTOCTH,
YCIIOBHOH yCTOHYMBOCTH, pa3padoTka 3()PEKTUBHBIX aJTOPUTMOB JJIA YHUCICHHOTO
PEMICHHS pacCMaTPUBACMbIX OOPATHBIX 3a7ad.

Hayunass HOBH3HAa DE3y/bTaTOB COCTOWT B TONYYCHHH  CIICTYIOITHX
PE3YJIBTATOB:

- ToNy4deHbl (POPMYJTBI BBIUMCICHUS TpaaueHTa (yHKIMOHANA I PEIICHUS
oOpaTHBIX KOY(PPHUIMEHTHRIX 3a1ad JUIsl yYPaBHEHUS TEOIEKTPUKH (C yUETOM
BJIUSTHUS BO3/IyXQ),



- TIOJydeHa OIEHKA YCJIOBHOW YCTOMYWBOCTH PEIICHUS OOpPaTHOW 3ajaud I
yPaBHEHUS T€OANECKTPUKH, CHOPMYTUPOBAHHON B HHTETPATBHON MTOCTAHOBKE,

- ToNy4deHBl (HOPMYJIBI BEIYUCIICHHS TpaJueHTa (PYHKIMOHANA W JAOKA3aHbBI €€
mudpepeHPyeMOCTh 0 KOOPJAWHATE TOYKHW pa3pbiBa CPeAbl JUISl YpaBHEHUS
TCOIJICKTPHUKH,

- noka3aHel auddepeHmUpyeMocTh (YHKIIMOHATA HEBS3KH IO KOOPAWHATE
TOUYKH Pa3pbhiBa CPEBI ISl YPaBHEHUW TECOPUH YIIPYTOCTH,

- TIOJIydeH aJTOPUTM OJHOBPEMEHHOTO ompeneicHus kodddumnumenra wu
KOOPJIMHATHI TOUKH Pa3phiBa CPEAbI /IS YPABHCHHS TCOUICKTPUKH HA OCHOBE METO/1A
MOCJIOMHOTO TIEPECUETA,

- JIOKa3aHa COTJIACOBAHHOCThH PA3HOCTHOTO aJITOPHUTMa COMPSHKCHHOM 3a/1auu K
WUCXOTHOW B JUCKPETHOW oOpaTHOW KO3(UIMEHTHON 3amauu uUisl YpaBHCHUS
T€OdJICKTPUKH (B CIydae BPEMEHHOM 00IacTh);

- OmpeneyeH KPUTEPUW BHIOOpPA YAaCTOTHOW OOJACTH HA OCHOBE YHCIICHHOTO
pemeHnss oOpaTHBIX KOXDPHUIMEHTHBIX 33134 ISl YPAaBHEHHUS TE€OIJICKTPUKH
METOIOM TMTOCIOWHOTO TIEpPEeCUeTa;

- TIPOBEACHBI YUCIICHHBIC PACUETHI PEIICHUS OOPATHBIX 3a/1a4 TEOAICKTPUKA BO
BPEMEHHOM 001aCTH ¢ UCIIOIH30BAHUEM COTJIACOBAHHBIX PA3HOCTHBIX aJITOPUTMOB;

- TIPUBEJCHBI  WHXKCHEPHO-TCXHUYECKHE TMPUEMBI 1O  WHTEPIPETAIHAH
pagaporpaMM Ha OCHOBE CEPUH SKCTICPUMEHTATLHBIX MCCIICIOBAHUHN ¢ TPUMECHEHHEM
npubopa «l'eopanap «Jloza By.

TeopeTnyeckas U MpakTHYeCKasi 3HAYNMOCTH HCCJIET0BAHHS, COCTOUT B
CJICIYFOITIEM :

- OreHKa yCIOBHOM YCTOMUMBOCTH PEIICHUS OOpATHOM 3a7aud T€OIJICKTPUKH
MO3BOJISIET OMPEACIUTh 00JaCTh KOPPEKTHOCTA W MCTOJB3YETCA TMPH TMOCTPOCHHUH
YUCJICHHBIX METOJIOB PEIICHUS OOPATHBIX 3a/ad.

- JinddepermupyemMocth (GyHKIIMOHAIA HEBIA3KHM TI0 KOOPJAMHATAM TOUYEK
paspsiBa Ui pPEeMICHWs OOpATHBIX 3a/4ad i1 YPAaBHCHUS TCONICKTPUKA W TECOPHH
YOPYTOCTH, TIO3BOJISIET TOJIYYUTh TPATUEHT (DYHKIIMOHANIA B SBHOM BHJIE B TOUYKaX
pa3peiBa, a CJEIOBATEIBHO OMPEASTUTh KOOPAMHATHI TOUEK paspbiBa CPEAbl. OTO
BXHO B 3a7]a4aX JUATHOCTUKHA COCTOSTHUH TIOMMOBEPXHOCTHBIX TMOKPBHITHHA 3€MHOM
MTOBEPXHOCTH.

- Meroa mocioWHOTO TiepecueTa, UMEHHO C YUETOM KOOPAWHAT TOYCK Pa3phiBa
HCIIOJTB3YETCS TPU MOCTPOCHUH A(D(PEKTUBHBIX METOJOB PEIICHUS OOpaTHBIX 3a7au
aKyCTHKH, T€OIICKTPUKH, CEHCMHUKH B CIIydae TOPU3OHTATBHO-CIIOUCTHIX CPE.

- ANTOPWUTMBI TIO YWCJICHHOMY PEIICHUIO OOpPaTHOW 3a/[aud T€OIICKTPUKHA BO
BPEMEHHOUW 00JaCTH MPUMEHUM B 3a7a4ax MO BOCCTAHOBJICHUIO KYCOWYHO-TJIAJIKHX
K03 (PUIMEHTOB, B TOM YHCIIC U HA 3HAYUTEIIHHBIX TITyOHHAX.

- Meronuka TOCTPOEHUSA COTJIACOBAHO-COMPSKCHHBIX PA3HOCTHBIX CXEM
pemeHnss 0OpaTHBIX 3a7ad ONTUMH3AIMOHHBIM METOJOM TIO3BOJISIOT TOCTPOUTH
3 PeKTUBHBIC ANTOPUTMBI B AUCKPETHOM MTOCTAHOBKE.

Pesymprarel  paboThl  SABASIOTCS  BKJIAJIOM B Pa3BUTHE TEOPETHUCCKUX
000CHOBaHMI UYHCIICHHBIX METOJOB PEmieHHUs OOpaTHBIX KOAI(PPHUITMEHTHBIX 3amad
aKyCTHUKH, TCOICKTPUKH, CEHCMHUKA ¥ MOTYT OBITh HCTOJIB30BAaHBl HAYYHO-
MCCIIe0BATEILCKIMHU WHCTUTYTAMH, 3aHUMAIOIIAMHUCS BOMTPOCAMH CEHCMOPAa3BEIKH,



ANIEKTPOpPa3BeAKU. MeToauka TMOCTPOSCHHUS ~ QJITOPUTMOB M TEOPETHUYECKHE
00OCHOBAHMSI YHUCJEHHBIX METOJOB PEIICHUS PAacCMaTPUBAEMBIX B JUCCEPTALIUU
33724, MOXET ObITh MPUMEHEHA B Pa3pabOTKE W TEOPETHUYECKUM HCCIIEAOBAHUAM
AIrOPUTMOB JJIsI 3a7ad TE€Opa3BEIKH, CEUCMOPA3BEAKM W.T.J, MCIOJIb3YIOIINUE
HEpa3pyLIAOIIUE METOIbI UCCIECIOBAHUS, TO €CTh C MPUMEHEHHUEM reOpaJapoB.

IIyomkanuun. Ilo Teme aumccepranmu  ONMyOJIMKOBaHBI 2  CTaTbU B
MEXKIYHAPOIHBIX HAYYHBIX JKypPHAJIAX ¢ HMMITAKT-pakTopoM, 7 cTaTell B HAYUYHBIX
XKypHaiax, pekoMeHaoBaHHBIX KoMuTeTOoM MO KOHTPOJIO B chepe oOpa3oBaHUA H
Hayku MOH PK, 8 te3ucos B Tpymax MeXAyHApOJHBIX HAYYHBIX KOH(MEPECHIMH H
KOHT'peccoB U | yueOHO-METOan4eCKOoe Mocooue.

Ctpyktypa u o0bem padorbl. JluccepraimonHas paboTa COCTOUT U3
BBEJCHUS, YETHIPEX PA3/CNIOB, 3aK/IFOYEHUSA, CIUCKA MCIMOJIb30BAHHBIX MCTOYHUKOB
u3 88 HauMmeHOBaHMM W mpuioxkeHuil. Pabota wu3noxkeHa Ha 95 crTpaHunax,
MPUJIOKEHHUE COICPKUT 22 pUCYHKA U 6 TaOHIl.



ORALBEKOVA ZHANAR ORYMBAYEVNA

Effective optimization methods of solving of inverse problems for
horizontally-layered medium

ABSTRACT
of the dissertation on competition of a scientific degree of doctor of philosophy
(PhD) on specialty 6D060100 — “Mathematics™

The relevance of the theme. In the problems of interpretation of geophysical
data it 1s necessary to define not only electromagnetic parameters or elastic
parameters, but also coordinates of the gap points of the layers. In geophysics there is
a number of the ways for finding of these boundaries, but all these ways are not
accurate and errors can reach several meters. For example, when defining of
boundaries in the borehole the probe is attached to the rope, which may be stretched.

In this regard for application of an optimization method to determine the gap
point of the medium needs to be able to differentiate residual functional with respect
to a coordinate of gap point of the medium. When using the optimization method it is
necessary to use iterative method, so we need to build economical method for solving
direct and inverse problems.

Therefore development and theoretical researches of effective algorithms of an
optimization method of solving the inverse coefficient problems for the equations of
hyperbolic and parabolic type is actual.

The objects of research are the inverse and incorrect problems for the equation
of electrodynamics and the theory of elasticity, and optimization methods of their
solution.

The objects of research are the inverse coefficient problems for the equation of
geoelectric and elasticity theory in the horizontally stratified medium.

The goal and objectives of research. The purpose of dissertation work is
development and theoretical researches of effective methods of solving the inverse
problems for the equations of geoelectric, elasticity theory in the horizontally
stratified medium. Research problems consist in theoretical justification optimization
methods of solving the imnverse problems, also: proof of differentiability of residual
functional with respect to a coordinate of gap point of medium for the equations of
geoelectric and elasticity theory, conditional stability; development of effective
algorithms for the numerical solving of considered inverse problems.

Scientific novelty of research is to obtain the following results:

- obtained the formulas for calculating the gradient of the functional for solving
the inverse coefficient problems for the equation of geoelectric (taking into account
air influence).

- obtained the estimate of conditional stability of solving the inverse problems
for the equation the geoclectric, formulated in integrated statement;

- obtained formulas for calculating the gradient of the functional and proved its
differentiability with respect to a coordinate of gap point of medium for the equation
of geoelectric;



- proved the differentiability of the residual functional with respect to a
coordinate of gap point of medium for the equations of elasticity theory;

- received an algorithm for the simultaneous determining of the coefficient and
a coordinate of gap point for the geoelectric equation on the basis method of layer-
by-layer recalculation;

- proved the coherence of differential algorithm of the interfaced task to initial
in a discrete inverse coefficient problems for the equation geoelectric (in case of a
time field;

- determined the criteria of a choice of frequency region on the basis of the
numerical solution of the inverse coefficient problems for the geoelectric equation by
a method of layer-by-layer recalculation;

- performed the analysis of numerical calculations of the geoelectric inverse
problems by using the consistent difference algorithms;

- adduced the engineering techniques for interpretation of radarogram based on
a series of experimental research using the device “GPR “Loza B”.

The theoretical and practical importance of research is following:

- Estimation of conditional stability of the solution of the inverse geoelectric
problem allows determine the domain of correctness and is used in the construction
of numerical methods for solving inverse problems.

- Differentiability of residual functional with respect to the coordinates of gap
points of medium for the solution of the inverse problems for the geoelectric equation
and elasticity theory allows receiving a gradient of functional in an explicit form in
the gap points and consequently to determine gap coordinates. It i1s important in
problems of diagnostics of conditions of subsurface coverings, in particular
diagnostics of runways of airfields.

- The method of layering recalculation taking into account coordinates of the
gap points 1s used in the construction of efficient methods for solving inverse
problems in acoustic, geoelectric, seismic data in the case of a horizontally stratified
media.

- Algorithms according to the numerical solution of the inverse geoelectric
problems in the time field are applicable in problems of reconstruction of
conductivity of the medium at considerable depths.

- The theoretical importance of dissertation work consists in the developed
technique of construction is coherence - conjugate finite schemes of solving the
inverse problems in discrete statement by an optimizing method.

Results of the work are a contribution to development of theoretical
justifications of numerical methods of the solution of the inverse coefficient problems
of acoustic, geoelectrics, seismic and can be used by the research institutes dealing
with issues of seismic exploration, electroinvestigation. The technique of creation of
algorithms and theoretical justifications of numerical methods of the solution of the
inverse problems considered in the thesis, can be applied in development and to
theoretical researches of algorithms to the solution of the inverse problems for a wide
class of the inverse problems the geoinvestigations, using nondestructive methods of
research, that is with application of a georadar.



Publications. On the topic of the dissertation are published following works: 2
articles in the international scientific journals with an impact-factor, 7 articles in the
scientific journals, which recommended by Committee on control in education and
science of the Ministry of Education and Science of Republic Kazakhstan, 8 theses of
the international conferences and congresses, 1 teaching methodical manual.

The structure and volume of the dissertation. The dissertation work consists
of introduction, four chapters, conclusion, a list of used references of 88 items and
annexes. The work is set out on 95 pages; there are 22 figures and 6 tables in
annexes.



