OT3bIB

O0(HUIUATBLHOTO OMIIOHEHTA,
[TectoBa Jleonnna HukonaeBuua
Ha JUCCEPTAILUIO
Kopukosa Imutpusi BiaagumupoBuua
«DIEeKTpOUMITeTaHCHAS TOMOIpadust MOBEPXHOCTEN»,

IIPEJICTABJIECHHYIO Ha COUCKAHUE YUEHOH CTerneHu

JIOKTOpa (bU3MKO-MaTEMATHIECKUX HAyK M0 crenuajgbHocT 1.1.2 —
nuddepeHnuaabHble yPaBHEHUS U MaTeMaTh4decKast (pU3nKa.

AKTyaJibHOCTH TEMBI

Huccepranua [1.B. Kopukosa npejcrasisier coboil pa3BepHyTOE UCCIIEOBAHUE 33491 O BOCCTa-
HOBJICHUY PHUMAHOBOU MOBEPXHOCTH 110 oreparopy «/lupuxie-p-Heliman», 3a1annom Ha eé kpae. C
dusmgeckoil TOYKM 3peHns 3aj1a4a COCTOMT B BOCCTAHOBJIEHUH OJHOPOIHOI MPOBOAAIIeH 060I09KH
10 e€ peaxIuy Ha NPUJIOXKEHHbIe K KPAlo HANpAKeHUs (TOKaM, TEKyI[MM 4Yepe3 Kpail). 1o ogHa
U3 3a/Ja4 UMIIEJaHCHONU TOMOrpaduu, HAXOMAIINX BayKHbIE NPUJIOKEHNd B reodusnke, nedexkrTo-
CKOITMH, MEIUIIUHE U T.JI.

Hagunas ¢ ocnoBonosiaratomeit paborsr Kasbaepona 3a1a4a 0 BOCCTaAHOBIEHUN KOIDDUIreH-
TOB JuddepeHInalIbHOr0 ypaBHeHs B 00JIaCTH 10 FPAHUYHLIM JAHHBIM SIBJIZETCH KJIACCUYECKOM
obpaTHOit 3a/a4ell MareMaTHIecKoi (bDU3UKKH U IIPOJIOJIKAET OCTABATHCH 0O'bEKTOM aKTHBHBIX UC-
caenoBannit. B mocranoske, Bocxodieit K Jlaccacy-Yamany u Besnnmeny, ara 3aada nmoapasyme-
BaeT BOCCTAHOBJIEHHE HE TOJBKO KOd(pduIueHToB nuddepeHnualibHoro ypaBHeHud, HO U CAMOro
MHOroobpasus, Ha KOTOPOM OHO OBLIO 3aJaHO.

Baxknoit 0cobGeHHOCTBIO paccMaTpUBAaeMON JABYMEPHOI 3ajiauu dBJISETCA €€ TeCHas CBA3b CO
MHOTHMH pa3jesaMi KOMILUIEKCHOTO aHaJn3a U Teopun OaHaxoBwix ajrebp. B muccepranun 1.B.
Kopukosa sra cBa3b pazpaborana u yriayOseHa, 4TO HPHUBEJO K IOSBJICHUIO KaK HOBBIX MHCTPY-
MEHTOB, TaK U HOBBIX CIEIU(UUIECKUX BOMPOCOB B TEOPUN MMIIEJIAHCHON TOMOrpaduu.

Kparkoe cogeprxanue paborTsl

[Io mroram paboTbl MOXKHO IOBOPUTL O IOJHOM PELICHUM MOCTaBJICHHON 3aJa4i: B JUCCEPTALUN
JI.B. KopukoBa nanbl 0oTBeTHl Ha BCE TVIABHBIE BOIPOCHI, OTHOCSIIUECS K [TOCTAHOBKAM OOpaTHBIX
3a/la4 MaTeMaTrndeckoi ¢pusuku. VIMenHno, B auccepraiyuy pa3BuT MeTO BOCCTAHOBJIEHUS MMOBEPX-
HocTH, obobmaromuit anrebpandeckuit mogaxon M. M. Benumesa, u pazpaboran aaropur™ npubiii-
JKEHHOTO BBIYHCJIEHHS €6 KOH(MOPMHBIX HHBAPUAHTOB; Aana xapakrepusanus JJH-oneparopos (nan-
HBIX 3a/1a4¥ ); J0KA3aHa YCTONIMBOCTD PelleHuil (BKIIIOYas OLEHKY JINIIIAIEBA TUNA B 3€KBATHBIX
METPHYECKUX IIPOCTPAHCTBAX) OTHOCHTEILHO MAJIbIX BO3MYIIEHUH €6 JaHHbIX.

Jluccepranus COCTOWT W3 BBEIEHUd, MATH IJIAB W 3aKJIOUYeHHs. l[lepBas rjiaBa OJHOBPEMEH-
HO ¢BJISE€TCdA BBOJHOU — B €€ MEpBOH 4acTH OMMCAHA IIPOIEILypPa BOCCTAHOBJICHUS OPUEHTHUPYEMOil
MOBEPXHOCTHU C KpPaeM, UCIOJb3YIONAsl CBI3U JBYMEPHON 3a/a9u 3JeKTPOUMIIeIAHCHOW TOMOIpa-
duu ¢ reopueit KommyTaTuBHBIX OanaxoBbix anrebp V.M. I'enndanga. Bo Bropoit vactu mosryaero
0bob1IeH e BBIIIEYKA3AHHON MPOIELYyPhI I BOCCTAHOBJIEHUS HEOPUEHTUPYEMBIX TOBEPXHOCTEH.



Bo BTOpoit rnase paspaborano o6obienue moaxoa A1 BOCCTAHOBJICHUs IOBEPXHOCTEH ¢ Heu3-
BECTHBIMU BHYTDEHHUMH JIAKYHAMU. 37E€Ch MPEJIT0JIaraercs, 9YTO Ha KayKJI0W W3 JIAKYH 38 [aHbI
oHOpOAHEIe rpanuynble yciaoBusa dupuxie miaun Heitmana, B To Bpemsa kak JIH-omeparop 3aan
Ha <«BHEIIHell» KOMIOHEHTe Kpas. MeTos BOCCTAHOBJIEHWS OCHOBAH HA KPUTEPHUH, MO3BOJIAIONEM
onpeJesdaTh aJrebpy rpaHMYHbIX 3HAYEHUH TOJIOMOPMHBIX (DYHKIMHA HA PA3BETBJIEHHOM HAKPBITHH,
MOJIYy9eHHOM CKJIEMBAHMEM JBYX 9K3EMILIAPOB IIOBEPXHOCTH BJOJbL I'PAHUIL JIAKYH. B mpocreiimem
CIy4ae KpuTepuil aHAJOMYEH TAaKOBOMY, MOJIYYEHHOMY B MEPBOM IJIaBe JJIg HEOPUEHTHPYEMOTO
caydas. YCTaHOBJIEHA BO3MOXKHOCTH BOCCTAHOBJIeHUs moBepxHocTu 110 JIH-oneparopy, 3agannomy
Ha CKOJIb YT'OJHO MaJIOM OTpEe3Ke Kpas.

B rperneit rnase jana xapaxkrepusaius JTH-oneparopos, T.e. onucanue ycjaoBuii, HeOGXOAUMBIX
1 JIOCTQTOYHBIX JIJI TOrO, YTOOBI JIMHEIHBIN OIepaTop, ONpeesIeHHBIN Ha TJIAJAKUX (DYHKIHUIX HA
KpuBoii, nuddeomopdroit okpyHOoCTH, OKazaica JIH-oneparopoM moBepxHOCTH, Kpail KOTOpOi
COBIIAJ@ET C JaHHOI KpuBOW. [losyueHHbIe YCIOBUSI UMEIOT IIPOCTOW U FCHBIN CMBIC — UX MOYKHO
TPAKTOBATh, KaK HEKOTOPBIE «AKCHOMBI», KOTOPBIM JOJIKHA YIOBIETBOPITH JiI00as aarebpa roJo-
MopdHEIX dyHKuuit. Bmecte ¢ TeM, 10Ka3aTeIbCTBO JOCTATOYHOCTH XapaKTePUCTHYECKUX YCIOBUI
ABJIAETCS BECbMa HETPUBHAJIBHBIM U CBA3AHO C TJIyOOKUMM aCIeKTaMy Teopur OaHAXOBHIX ajiredp, a
MMEHHO, C BOIIPOCOM O CYIIECTBOBAHMM CTPYKTYPLI MHOrooOpa3us Ha CIeKTpe DaHAXOBOH ajrebpbl
(reopema Bumona-Onern).

B uerseproit riaBe perrexa npobjema yCTORYMBOCTH BOCCTAHOBJICHHS, T.€. IIOJy4eH OTBET
Ha Bompoc, orsevalor jn Osuskum JIH-oneparopam 6imskue nosepxuoctu. Haiijieno agexBaTHoe
onucanue OIM30CTH MOBEPXHOCTEH B TePMUHAX METPHKM Telxmiosuiepa Ha KjaccaX KOHMOPMHOM
9KBHMBAJIEHTHOCTHU. YCTAHOBJIEHO, YTO YCTONYIMBOCTH BOCCTAHOBJIEHUS MMEET MECTO IPH JIOTOJHH-
TEJILHOM IPEIIIONIO0KEeHIH O TOM, YTO TONOJIOTHI PACCMATPUBAEMBIX MOBEpXHOCTEH (DUKcHpoBaHa.
Ocobo oTMeTHM MOJIyYeHHBIE JBYCTOPOHHME OIEHKH JIMIIIMIEBA THUIIA, OMMCBIBAIONIAE OJU30CTDH
(ky1accoB) HOBepXHOCTEH uepe3 ajekBaTHyI0 HopMy pasHocTu ux JIH-omeparopos. [okazaTenb-
CTBO YCTOWYMBOCTH OCHOBAHO HA BBEJEHHOM COMCKATEJIEM MOHITHU «IPOCKTUBHOIO BJIOKEHUSI» —
roJIoMOp@HOro BJIOZKEHHs PUMAHOBON moBepxHOCTH ¢ Kpaem B C", 06pa3 KOTOPOro MOKeT ObIThb
SIBHO IIOCTPOEH € IOMOUIBIO 00001eHHoro npunnuna aprymenta. OOpa3bl TaKUX BJIOYKEHUH Helpe-
PBLIBHO 3aBHCAT OT I'PAHUYHBIX 3HAYEHUI rOJIOMOPGMHBIX QYHKIWH, 38 a0IIX UX KOOPJAUHATHI |,
Tem cambiM, oT JIH-oneparopos. ITosromy Takne npoeKTUBHBIE BJIOXKEHUSA MOTYT OBITH MCIOJIH30Ba-
HBI JIJ1e BU3YaJIM3AIAN TOJIEKAINX BOCCTAHOBICHUIO MOBEPXHOCTEH. Bo3dMoykHOCTE 3 ek TUBHOM
AJICOPUTMHU3AIMU BOCCTAHOBJIEHUS MOBepXxHOCTH 1O eé JIH-omeparopy ¢ moMmoIbo mpoeKTHBHBIX
BJIOJKEHM OTMe4eHa B OJHOU u3 paboT comckaresnd. B HeopueHTHpyemMOM ciydae u MpU HAJTHIUN
BHYTPEHHUX JIAKYH J0Ka3aTeJIbCTBO YCTONYNBOCTH CYUIECTBEHHO YCJIOXKHIETC: B YACTHOCTH, TTPO-
BOJMTCA UCCIEOBAHUE YCTOMYMBOCTU HEJUHEHHBIX yPABHEHUH, HCIOJB3YEMBIX B TyIaBax 1 u 2 Jid
onpeJie/IeHUsd IPAHUYHBIX 3HAUEHUN (YHKIHUI, roJJOMOPGHBIX HA COOTBETCTBYIOIIUX HAKPBITHAX.
B nocsregrem paszesie riaBbl UCCIIEAYETCsl YCTORYUBOCTL CAMOI TOMOJIOIMH MTOBEPXHOCTH K €€ BO3-
mymienuam eé JIH-omeparopa: 3/1ech NpeabsaBIgOTCS IPUMEPDI, JOKA3bIBAIONINE HEYCTORIYUBOCTD
TOIIOJIOTUU U OIPEJEJISIOTCS THUIBI TOMOJOTMYECKUX BO3MYIIEHHH MOBEPXHOCTH, KOTOPBIE MOTYT
OBITH peasIM30BaHbI CO CKOJIb YIOAHO MaJjbiM Bo3mymienuem JIH-omeparopa.

OtrnenbHag rpymnmna pe3ysibraToB B IATON I[JIaBe JUCCEPTAIMM KACAETCH WHTEPECHOTO U BayK-
HOTO JJId IPHUJIOYKEHUI BOIPOCa: KaKyI0 MH(MOPMAIMIO O MOBEPXHOCTH MOXKHO U3BJeYb u3 eé JIH-
orepaTopa, He pelrasg oOpaTHOI 3axa49u (He BOCCTAHABJIMBAs caMy TOBepXHOCTL)? B auccepranuu
IOJIyYeH aJrOPUTM NPUOJINKEHHOTO BBIYUCICHUS MATPHUILI IIEPUOJIOB Ay0JIsl TOBEPXHOCTH, YCTOM-
quBBIl K mIymMy (Masomy 10 onepaTopHo#t HOpMme Bo3Mmynenuio JIH-omeparopa). Dra marpuna
COAEPKNT MHMOPMAIUIO O BCeX KOH(MOPMHBIX HHBAPUAHTAX MOBEPXHOCTH U JIOCTABJIAET PEICBAHT-
Hble KOOP/IMHATHI B IIPOCTPAHCTBE perieHuii (KOHMOPMHBIX KJIACCOB).



Haquaﬁ HOBHMU3Ha 1 IIPpaKTUYeCKad 3HAYMMOCTb I/ICC.He,U;OBaHI/II‘/’I

Bce BerHOCHMBIE Ha 3a1uTy pe3yabrarsl guccepranuu . B. Kopukosa gBIgI0TCS HOBBIMU U B COBO-
KYIIHOCTH IPEJCTABJIAIOT COOOI MOJTHOE PEIIeHne JIBYMEPHO# 33141 0 BOCCTAHOBJIEHUN PEMAHOBOI
nosepxuoctu 1o eé J[H-omeparopy. BeiBenensr ypaBHenus, onpeesioniie FPAHUYHbIE 3HAYEHUS
rosoMopdHBIX QYHKIHUI Ha JBYJIHCTHOM HAaKpPLITHM MOBepxHOCTH B TepmuHax eé /IH-omeparopa,
YTO MO3BOJIMJIO CYIIECTBEHHO PA3BUTDH ajredpandecKuil MeTo/[ IPAHUYHOrO yIIPABJIEHUS U CUIBHO
PaCHIMPUTDL KJacc 0OpaTHBIX 3314, K KOTOPBIM OH mpuMeHuM. [loaydensl 3heKTUBHBIE KDUTEPHUN
OPHUEHTHUPYEMOCTH U HPUCYTCTBUSA IJEKTPUUECKH M30JUPOBAHHBIX BHYTPEHHUX JIAKYH B IIOBEPX-
noctu. Haitnena xapakrepusamus JIH-omeparopos. Becbma neoxumaHHbIM U 0€3yCJOBHO HOBBIM
OKa3aJicd pe3ysabTaT 00 yCTONIMBOCTH BOCCTAHOBJIEHUS MoBepxHocTH 1o eé /IH-omeparopy: cymre-
CTBOBABIINI /10 TOr0 KOHCEHCYC MPEIIoJIarajl OTCYTCTBHE YCTONIMBOCTH B KAKOM-JINOO0 BHIE.

g mosnydenns yka3aHHBIX Pe3yJIbTaTOB COUCKaTeseM Oblid pa3paboTaHbl HOBBLIE IOIXOIBI.
Onu MOryT OBITH MCIOJIL30BAHBI DU Pa3pabOTKe YMCIEHHBIX METO0B BOCCTAHOBJIEHHUS TIOBEPXHO-
cru o eé JIH-omeparopy. Tem cambim pesynbrarsr muccepranun J[.B. KopukoBa mpegcrasisior
coboii CyIIecTBeHHBIN BKJIAJ B TEOPUIO OOPATHBIX 3a/a4 MaTeMaTHIeCKOH (DU3UKH.

OBG0CHOBAHHOCTh U JJOCTOBEPHOCTh HAYYHBIX ITOJIOXKEHU U BBIBOIOB

Bce mosmydenHble B AMCCEPTAIMU PE3YJIBTATHl SBIAIOTCS MATEMATHYECKH CTPOTO JIOKA3aHHBIMHU
daxramu. Pesyibprarer muccepranun omyOJMKOBaHbI B 12 CTaThdaX B PEIEH3UPYEMBIX HAYYHBIX
JKypHaJIax, pekomenoBanubIX BAK n nHgeKcnpyeMbIX B MEXKIYHAPOIHBIX HAYIHBIX 0a3axX, TAKIX
kax Scopus u Web of Science. Pesyibrars! quccepraiyuu 66111 MpeICTaBIeHbl HA MHOMOYHCIEHHBIX
MEKIYHAPOIHBIX KOH(MEPEeHIUIX, & TaKyKe CeMHHApax 10 MaTreMaTHdecKoil dpwusuke, anaredbpam,
reOMETPHUU U KOMILIEKCHOMY AHAJIH3Y.

3amevaHus o pabore.
B nuccepramun nmerorca neynadnbie (ppas3sl U ONE€YaTKH, B TOM 4HCIe B (hOPMYyJIax.
1. Crp. 49, crpoka 21: “IIpu 6yzem Beibupars Kaprs” — “Ilpu sToM Gyaem BoIOMpaTh KapThl'.
2. Crp. 97, crpoka 17: "rosomopdusl Ha I'"'— "rosomopdunt na M".
3. Crp. 98, crpoka nepex (3.2.3): "kpuByio I' MOXKHO BAGKHEE OTOXKIECCTBUTE .
4. B npaBbIX 9acTSX MEPBLIX JABYX BBIJIEJIEHHBIX (GOPMYJ Ha CTP. 132 HPOMyIIeH MHOXKUTED ¢.

5. Crp. 120: ciaoBocoueTanue <«IIOTOYEYHO JIMIIIMUIEBBIAY SBJSETCS KAJbKOE C aHIVIXIICKOTO
«point Lipschitz continuous». [Tosromy nepes ero ynorpebaenunem cieoBaso Obl JaTh OIpe-
JIeJICHIE.

6. Crp. 140, crpoka 9 cuusy: "MpuiBM"— "masbim".
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. Crp. 201, crpoka 3: "neopmanun"— "nedopmaryn".

8. Paccyxenuns pazaena 5.1 BeInIsgaen ObI MeHee TPOMO3JIKUME, €CJIi Obl BMECTO FapMOHUYe-
CKUX BEKTOPOB UCIIOJIL30BAJINCH ObI rapMoHudecKre Juddepennnais.

9. Crp. 215, crpoka 6-7 causy: "B noreHmaabHBIX 0000meHns" — "B MOTEHIMAIBLHBIX 00001I1Ie-
"
Huax".



10. Crp. 227, crpoka 9: dpasa "dGyHKnun [, 4eTHbIE OTHOCHTEIBHO OJHOIO U3 3€PKAJILHBIX OTPa-
KeHnit z — az" neymauna. Takwe DyHKIUM HE PA3e/NAOT TOYKH OKPYYKHOCTH, KaK yTBEp-
JKJaeTcd HipKe. 9Ty dpady ciefyeT 3aMeHuTh Ha "yHKuun f, KaxKaad U3 KOTOPBIX YeTHa
OTHOCHTEJILHO HEKOTOPOrO 3€PKAJBHOTO OTPAXKEHUA 2 — aZ'.

ITpuBeneHHBIC BBIIIE ONEYATKH HE 3aTPYIHAIOT TOHKUMaHUE PAbOThI, a UX IMPUCYTCTBHE O0ObICHIMO
BBUY ee DosbuIoro. BreimenepedncieHHble 3aMeIalngd HUKOUM 00pa3oM HE YMAaJISIOT JOCTOUHCTB
JAHHOH JUCCepPTAIUU U HAyYHOW IEHHOCTH TOJYYCHHBIX B HEll Pe3yJIbTaTOoB.

Obimee 3akJa04YeHne.

PesynbraTel guccepraiuyu onyOJMKOBAaHEI B 12 HAy4YHBIX CTAThIX B YKYPHAJIAX, MHIEKCHPYEMBIX
Scopus 1 OpLH anpobupoBaHbl HA MHOTOYMCJIEHHBIX CEMUHAPAX U KOHMEPEeHIHIX.

ApTopedepaT IMOJHO ¥ TOYHO OTParkaeT OCHOBHOE COJEPyKaHWe JUCCEePTAIMH U IIOJyYeHHBIE
PEe3yJILTATH.

Texuuuecknit ypoBeHb W Hay4YHAS 3HAYUMOCTDH JIUCCEPTAIMHU MOJHOCTBIO COOTBETCTBYIOT Tpe-
6osanuaMm, npeabaiagembiv BAK PO k guccepranuam Ha COMCKAaHUE yYEHON CTENEHHW JOKTOPa
dusnko-maremarnyeckux Hayk. CojeprKaHue AucCepTaiuy COOTBETCTBYET crernuatbroct 1.1.2 —
nuddepernratbHble ypaBHEHAI ¥ MaTeMaTudecKas (pU3nKa.

B nesom gucceprannsa [.B. Kopukosa sapisercs 60AbIINM U PE3yIbTATHBHBIM UCCIEI0BAHUEM,
HCYEPIIBIBAIONIIM 00pa30M PEHIAIONIUM BaXKHYIO 339y, aKTYaJIbHYIO KaK B T€OPETHIEeCKOM ILJIAHE,
TaK ¥ JJIs TPUJIOYKEHUH.

Huccepranms nosHocTbio coorBercTByer TpeboBanuam 1. 9 «Ilosoxkenus o mopsake NpUCcyx-
JIEHUS YUeHBIX cTeneneily, npeabasiageMbix BAK PO k 1oKTOpcKuM JuccepTanusaM OTHOCHTEIBHO
AKTYaJbHOCTH TE€MBI, HOBU3HBI PE3Y/JIbTATOB, 0O0CHOBAHHOCTH M JOCTOBEPHOCTH BBIBOJIOB. Pe3yib-
TaThl JMCCEPTAIMN COCTABJISIOT MOJHOIEHHOE HaywHoe jgocTikenue, a [.B. Kopukos, 6e3 comue-
HMS, 3aCJLy KUBAET IIPUCYKACHUS YICHOH CTelenn JOKTOpa (hU3NKO-MaTeMaTHIECKUX HAYK II0 CIIe-
masnbpnocTn 1.1.2 — nuddepennuaibible ypaBHEHUS U MaTeMaTndeckas (usuka.
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