OT3bIB
odUIHATBLHOTO ONMOHEHTA 0 Auccepranuonnoi pabore I.B. Kopukosa
«DACKTPOUMIEIAHCHAST TOMOTPpahU TTOBEPXHOCTEH,
[IpeJCTaBIeHHON Ha COMCKAaHHEe YIEHOH CTENEeHH JOKTOPa
(PUBHKO-MATEMATHICCKAX HAYK M0 CHEMHATBHOCTH
1.1.2. Juddepennuaipubie ypaBHeHHd U MaTeMaTHIecKas husuKa

AKTyaJpbHOCTH TEMBI JUCCEPTAIUHN

DaekrpoumnenancHas romorpadus (QUT) — sto meton Tomorpadute-
CKOH BU3YVaJIH3AIMH, KOTOPBHIH COCTOUT B OIPECALRICHHN dIEKTPUYCCKONR IIPO-
BOIUMOCTH BHYTPH TE€jIa Ha OCHOBE H3MEPeHHH 3JeKTPUICCKUX HANPIZKeHHH
¥ TOKOB [1& €0 FPANnie. DTOT METOJ HAIIe]I CBOe MPUMEHENHE B PARTHUHEIX
cepax, B HACTHOCTH, B reoU3NICCKON PA3BEAKE U MEIROUHCKOH BU3YATH-
sanpu. MaremaTndeckas (hOpMYTHPOBKaA 33Ja9W IAeKTPOUMIIEIAHCHOH TO-
Morpadun 6outa npegaoxena Ansbepto Kaapgeponom B 1980 roay, u B Ma-
TeMATAYECKOR JUTEPATYPE €€ JacTO HA3BIBAIOT <«oOpaTHol 3amadeit Kaib-
nepoHa» uan «mupobreMoit Kaapmeponas. DTa 33394 aKTHBHO H3y4aJach B
nociaeuue 30—40 seT, HO, HECMOTPA HA 9T0, B 3TOH 0OJACTH OCTAIOCH MHOIO
OTKPBITBIX BOMpoCcoB. VX mccaemoBanne HECOMHEHHO ABISICTCA AKTYATbHBIM
¥ BasKHBIM HaIpaBIeHUEM HCCJICJOBaHWH B MaTeMaTUIecKol usnke.

Kparkag xapakTepncTuKa COAEPIKAHUS TUCCEPTALUHI

B muccepTamun paccMaTpuBaeTCs AByMepHAs 00pATHAS 331494 9JeKTPO-
HMIEIAHCHONR ToMOoTpadun, KOTOpas COCTONT B BOCCTAHOBIACHHH (DOPMBL HEH3-
BECTHOI TOHKO# OJTHOPOIHON TPOBOAAIIIEH 060M0UKHE Iy TeM HPHIOKEHHI K 6
TPaHHIe BCEBO3MOXKHBIX 3JEKTPHUECKUX MMOTEHIHAIOB H M3MEDEeHHSA TOKOB,
TeKYIIUX Uepe3 TPaHuIly, Hid B MATeMATHIeCKOH MOCTAHOBKE B BOCCTAHNOB-
JICHHH HEeH3BeCTHOH PHMAaHOBOI HOBEPXHOCTH € KpaeM ro ee JIH-omeparopy.
CrenyeT OTMETHTDL, 9TO TPAAMIUONNO OOPATILIC 38Ja49H MATIeMaTHICCKOH
dbusukn nompasyMeBaioT BOCCTaHOBAeHHE HemspecTHONH GyuKiuu (kodchdu-
IHEHTOB ypaBHEeHHH U T.1.) B uspecTHol obaactu. CymecTBenuon ocobenno-
CTHIO PACCMATPHBAEMOIl 3a/1au1 ABA4ETCS TO, YTO HOBEPXHOCTh HEH3BECTHA,
¥ BOCCTAHOBJCHHIO MOAJCKAT KaK CaMa IMOBePXHOCTD, TaK M METPHUKA Ha HEell.

PesynpTaThl IpeACTaBIeHE B JAUCCEPTANNE CAeAYIONHM obpason. uc-
cepTanyga COCTOHT W3 BBEAEHNY, NATH TVIaB H 3aKA04eHud. 1Iogublil o6bhem
JUCCEPTAIUN COCTaBAgeT 235 CTPAHHI], CIHCOK JUTEPATYPLI COACP:KAT 69
HayuMEHOBaHUHA.

Bo spenennu o6ocnopana aK Ty albHOCTD AINCCEPTANEONTON paboTol, cdop-
MYJHPOBAHbI IEMH HAYIHBIX HCCIACIOBAHNH, apryMEeHTHPOBAHA WX HAaydIHAs



HOBH3HA, HOKa3aHa HNPaKTHYCCKasd BHaAYMUMOCTDb IMOAYYUYEHHBIX pe3yJabTaToB,
IpedCTaBJACHDbI BHIHOCHMDIC Ha 3allHTY HaYYHbIC HOJOZKEHHA.

B nepsom nmaparpade nepBoi Ii1aBsl IpuBOAATCH (B OCHOBHOM U3BECTHBIE)
BCIIOMOTATEIbHbIe CBEAEHH, KOTOPHIE HCHOAL3YIOTCA HA MPOTIZKEeHHH BCeil
paborni. B wactnocTn, uznoxen aarebpamveckuit mogxon M.JM. Benmmena
K OOCTPOEHHUIO KOHMDOPMHOH KOIHH HEM3BECTHOR OPHEHTHPYEMOl IOBEPXHO-
cru ¢ xpaem mo ee [H-omeparopy. Bo Bropom maparpade nepsoil riiasbl
anrebpamdeckuit mogxon M., Beaumesa 0600IaeTca Ha HEOPHEATHDPYEMBIil
cayuai. KooueBsiM haxToM 371eCh IBAAETCS KPHTEPHI, MO3BOAAIONINHE Haxo-
JHUTh TPAHAYHBIE CIAEbl IPMUTOBBIX TOAOMODMHBIX DYHKITH Ha IBYIHCTHOM
OPHEHTHPYEMOM HAKPBITHH TTOBEPXHOCTH KAK PeleHNs HeKOTOPBIX HeAnHeH-
HBIX ypaBHEHHH, comeprkanux JH-oneparop uexoanoil HEOpHEHTHPYEMOil TOo-
BEPXHOCTH. pyrue pesyiabTaThl 9TOH TVIaBbl — KPUTEPH OPHEHTHDYEMOCTH
HOBEPXHOCTH B TepMuHaX ee JH-omepaTopa i Berancaenue s3faepoBoii Xapax-
TePUCTUKH HEOPHEHTHPYeMOH IoBepxHOCTH B TepMmunax ee JIH-omepaTopa.

Bropag riaBa mocBsimesa 3ajaade BOCCTAHOBJGHHSA (DOPMBI HEH3BECTHOM
IPOBOAAIIEH 0GOMOYKE U THIIOB IPAHUYHBIX YCIAOBHI B Ciaydae, KOraa HabIo-
JaTeqo JOCTYIHa TOJABKO YacTh €e TPAHHUULI B TO BPeMsd, KAK HEH3BeCTHHIE
JaCTH TPAHHUIBI MOTYT OBITH KaK 3a3eMJIEHBI, TAK U MEKTPUIECKHE U30IHPO-
panpl. CHagama paccCMaTpPHBACTCS YACTHDI CAydail NpH IPeAmod0Kenuax,
UTO HEH3BECTHAA MOBEPXHOCTh OPHEHTHPOBAHA, BCA HEHU3BECTHAS TACThb I'pa-
nunpl b0 3azemseHa, JHOO MEKTPUIECKH W30IHPOBAHA, H TOYKH CMEHDI
THIIA TPAHUYHBIX YCIOBHE OTCYTICTBYIOT. 3aTeM OTPAHHYeHHA Ha TOIOJJOTHIO
1 pa3bHenne Kpad MOBEPXHOCTH CHUMAIOTCH 38 CUET YCIOKHeHUA aalOPUTMA.
ITpn noKa3aTeIbCTBE ABTODP PA3BHBAEGT METO/ (B, AHATOTHYHBIC TeM, KOTOPBIE
OpLiH paspaboTaHbl B HepBOi IylaBe: paccMaTPUBAIOTCH ABYTHCIHEIE (1 weTsI-
PEXTHCTHBIE) HAKPLITHA, AAIOTCA ONUCAHUA TPANHYHNLIX CACIOB PA3MHIHBIX
KJIACCOB rOJ0MOPGhHBIX QYHKIHMI KaK PElIeHUH HeTHHeHHBIX ypaBHeHHIT, co-
JeprKallluX oauH u3 usBecTHLIX JIH-omeparopos u T.ao.

B TpeTbeit riiaBe mana xapakTepuzanus JIH-omepaTopos opHeHTHPYeMBIX
HOBEPXHOCTEll ¢ KpaeMm. A HMEHHO, J0Ka3anbl HeOOXOIUMBIC B JOCTATOYHDIE
YCIAOBHA TOrO, 9TOOBI 38JaHHBIH JHHEHHBINH OnepaTop, AeHCTBYIONIH B apo-
CIPaHCTBe MIaAKHX (DYHKIMH Ha IIafKoil 3aMKHYTOH Kpupoi I', 6bnL1 A H-
OIIepaTOpPOM HEKOTOPOH TIaJAKOH OpHeHTHPYeMO PHMaHOBOH MOBEPXHOCTH C
kpaem ['. Taxkue ycaoBHs OJHOBPEMEHHO IBASIOTCA HEOOXOMMMBIME U JOCTA-
TOYHBIMH YCJIOBHAMH Pa3speIInMOCTH AByMepHoR sazaan DUT. KmouenniM
baxTOM, HCIOAB3YEMBIM IPH JOKABATEILCTBE JOCTATOTHOCTH TAHHBIX yeaIo-
BHif, SIBJISIETCA NPHHAIEAKAIIAS aBTOPY OPHUTHHAIBHAS HAes HCIOMb30BATD
KJaccHIecKylo teopemy bumona-Onern-Bepyepa 06 yenopuax cymecTBoBa-
HHS KOMILIEKCHO @HATUTAIECKOR CTPYKTYPEL Ha CIeKTPe KOMMYTATHBHOHA Oa-
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HAX0BOH aaredphI.

YerpepTast riapa SBASETCS caMoit 60IbIN0N 1 HanboIee TEXHIYLCKH CI0K-
Holl. B He#t noka3plBaeTCs OYEeHD BayKHBIE H HMHTEPECHLIC DPe3YIbTATHI 00
yeroituupocTu pemenn#t 3amadn DT oTHOCHTEALHO MAdBIX BO3MYIICHHI
JanrnniX. OCHOBHOH Pe3YALTAT 9TOH IVIABBI YTBEPKIACT, YTO KOHOPMIILIH
KJIaCC TAaJIKOH PIMAHOBON MOBEPXHOCTH (PHKCAPOBAHHOTO TOHOJIOTHIECKOTO
THNA ¢ (PHKCHPOBAHHBEIM KpaeM [’ HempephiBHO (IO OTHOLIEHHUIO K METpPHKE
Teixaromepa) 3apucut ot ee JTH-oneparopa, paccMaTpaBaeMoro Kax Hempe-
DPBIBHBLA muHeiinbll oneparop u3 HY/2(T;R) 8 H~Y/2(T;R). Boee Toro, mo-
Ka3aHo, ITO IPEIONICKeHNE 0 (PHKCHPOBAHHOM TOMOJOTHYECKOM THIIE CyLIe-
CTBEHHO: CKOAL YIoAHo Majible Bosmymenud JH-onepaTopa mo oneparopnoi
HOpME MOTYT HPHBOJHTEL K H3MEHCHHIO TONOJIOrMH MOBepXHOCTH. Haxomer,
aBTOPOM IOJIyYeHO 0000Ienue pesyapTaTa 06 yCTONInBOCTH Ha Caydail, pac-
cMaTpHBaeMblli Bo BTOpOi raase, T.e. xorga /IH-omeparop 3aman ma ommoil
CBA3HO{ KOMIIOHEHTE Kpad MOBEPXHOCTH B TO BpeMd, KaK OCTaJIbHAd YacTh
Kpas 3a3eMIeHA WIH SACKTPHICCKHT H30AHPOBaHA.

IlaTas rmaBa DOCBAINIEHA HEKOTOPBIM YACTHBIM BOIIPOCAM, CBASAHHBIM C
sagadeit OUT m anrebpamdeckuM MOAXOLOM K ee pemenuio. IlepBolii mapa-
rpac 9TOI IVIaBEI IOCBAIICH BBIMHCICHHIO KOH(MDOPMHLIX HHBAPUAHTOB OPIH-
EHTHPYEeMOH PUMAHOBOH MOBEPXHOCTH CO CBA3HBIM KpaeM B TepMmunax ee JIH-
omepaTopa. ABTOPOM pa3paboTal aJfOPUTM BHIUNCICHIE MATPHIL b-IEPUOIOB
Aybna noBepxHocTH ¢ Kpaem 1o ee JH-oneparopy. Ilokasano, uro mpeio-
JKEHHBIH aJrOPUTM YCTOHYHB K MAIOMY HIyMy B DPAHMYHBIX AAHHBIX. Bo
BIOpOM mHaparpade H3y4aeTcd HeKOMMYTATHBHAA airebpa IapMOHHICCKHX
SUKOHAJIOB, CBA3aHHAs C PEMAHOBOH HOBEPXHOCTBIO C KPAeM; IOKA3aHO, YTO
ee CIeKkTp (IocTe yaajeHns OHON TOYKH) ToMeoMOPGEeH Kpaio MOBEPXHOCTH
U IOTOMY He HeceT HHKaKod HHQOPMAINH O €¢ BHYTPEHHOCTH.

,III’ICC epTalllnd HanucaHa rpaMoOTHO H aKKYPaTHO O(’l)OpMEIQHa-. Wznoxkenne
MarTepHaiga IeTKoe. ,H,_OK&B&TG‘-EII)CTB& OCHOBHBIX Pe3yIbTaTOB HPUBEJIEHBI HOJI-
HO 1 HO,Z'LI)OGHO> CO MHOTHMH TEXHUYECKUMH JeTaJdsIMU.

JlocroBepHOCTS M HOBU3HA PE3YJILTATOB JUCCEPTAIIUN

PesynbTaThl JUCCEPTALNN ABJAAIOTCS HOBLIMH H CHAGKEHBl CTPOTHME Ma-
TeMaTHIeCKUMH [[0Ka3aTeJIbCTBaMA. JJ0CTOBEpHOCTE U HOBH3HA HAYIHLIX pe-
3yIBTATOB JUCCEPTALUY NOATBEPYKAaeTCa TaKzKe UX Mybiukanueit B BeyIIHx
POCCHHCKHX H MEXKJIYHADOJIHBIX MaTeMaTHIeCKNX YKYDHAJIAX H anpobarueit
Ha MEKAYHAPOIHBIX U BCEDOCCHMCKHX KOH(MEPEHNIHIX ¥ HAYYHBIX CEMIHA-
pax.

Crenenb 060CHOBAaHHOCTH HAYYHBIX IOJIOYKEHUI, BLIBOJOB H pe-
KOMeHJanuii, copMyJIMPOBAHHBIX B JUCCEPTAIIUT



Bce nayumple HOTOZKEHHSA, BHIBOABL M 3aKII0YEHHd, IOJYYCHILIC B JHC-
CepTalyy, TOMHOCTLIO 000CHOBANLI. DTO MOATBEPZKIACTCA CTPOrOCTBIO IPH-
BeJCHHBIX MATCMATHICCKHX JOKA3ATEIbCTB ¥ KOPPEKTHBIM HCIOJIb30BAHIEM
COBPEMEHHBIX MeTO0B (PYHKIMOHATBHOTO U KOMILIEKCHOTO aHanu3a, nudde-
PEHIHAILHON I'eOMETPHU U TeopHH AuddepennualbHbIX YpaBHeHuil B 4acT-
HBIX IPOU3BOJHBIX.

IlennoCcTh O/ HAYKW W NPAKTUKU Pe3yILTAaTOB paboTsl

Pabora HOCHT TeopeTHdeckuit XxapakTep. Hayunas 3HaAYIMOCTD pesy/IbTa-
TOB, MOJYYeHHBIX B AUCCEPTALHH, 3aKII0YaeTCs B DA3BUTHE TEOPHH 00paT-
HBIX 33189 MaTeMaTu4ieckoil pusuku. Ilodydennsie pesyanTaTsl MOTYT OBITD
HCHOMB30BaHbl B AN @EPEHITATBHON TeoMeTpHH, Teopun nuddepernans-
HBIX YPaBHEHUI ¢ YACTHLIMH HPOH3BOJHBIMHE M MaTeMaTH4ecKoi (pusuke.

Iloarsep:xaenne onmyGIMKOBAaHNS OCHOBHBIX PE3yJILTATOB IIIC-
cepTranuu B HAY4YHOMN mmedyaTu

Pe3yapTaTsl AuccepTalun CBOEBPEMEHHO U HAJIesKalnnEM o6pasoM omy0-
JIHKOBaHBI B 12 CTaThAX B BeAYIIHX POCCHICKUX M MEZK/LyHAPOIHBIX HAY THBIX
KypHanax, BXogamux B cuucok BAK u numekcupyeMbIX B OCHOBHBIX Me K-
JYHapOAHBIX Oa3aX JAHHBIX.

CooTtBercTrBue comepzkanus aBropedepaTra OCHOBHBIM IOJIOZKe-
HUIM JUCCEPTAIINH
ApTopedepaT IPaBHIBIO B HOMHO OTPAYKACT COACP/KANHE IUCCEPTAIHH.

3ameuanus oo pabore

CymecTrBeHHBIX 3aMEIaHHi 10 QUCCePTAIMH HET. B TekcTe JHACCEePTAIUT
00HAPYZAKEHO HeKOTOPOe YHCIO MeTKHX ONeTaToK U HETOYHOCTel, KOTOPLIe

caeno0Bano Obl HenpaBuTh. OTMETHM HEKOTOPLIC U3 HEX:

e C. 33: B memve 1.1.1 Bo BTOpO# CTPOKE CICAYET 3AMEHHTDL “H3 KpyTa
D" na “uz obaactu D”.

o C. 34: B mocaenueit crpoke caenyer mucats g($A, A) = 0.

C. 39-40: B npejoxkenun 1.1.3 1 ero 10Ka3aTenncTBe CAeIyeT MICATh
0 . B :

Hs-ym, (M7 K )

e C. 52, 6-a1 cTpoka cumsy: M CBSI3HA €CIM U TOABKO eciu M HEOpueH-

THDpyeMaA.

C. 52: Caeayer yrounuts dopmyry (1.2.6).

C. 99: B mepeom abzane ciejiyer savernts C(T; M) ma C(T; R).



e C. 117: B nepsom ab3zame “OyaeM cuutaTh Kpail ' cBa3abiv’.
e C. 157, Caencrnue 4.1.10: Bo 2-ii ctpoke caemyet nucats dr(u, u') = 0.

Brickaszanuple 3aMedaHusT HEe HOCST IIPUHIHIIHAIBHOTO XapaKTepa H He
OKa3bIBaIOT BJAMAHNA Ha ony}o IIOJOZKHTEADbHYIO OIeHKY paGOTbI.

3akJrogeHne

Hucceprammonnoe ucenenosanue J[.B. KopukoBa «DaekTponMiieiaHcHad
ToMorpadus MOBepXHOCTel» dBIAETCA 3aKOHISHHON HaydIHO-KBaIuHKAII-
OHHO# paboToil, B KOTOPOHl CONEPIKUTCS peIleHne Psija aKTYalbHBIX 3a7ad,
UMCIOIINX NIPHHIUIHAIDIO BayKHOe 3HaYeHNe B TEOPHH oOpaTHBIX 3a1a49 Ma-
TeMaTHuecKol ¢usuku. Pabota coorBeTcTByeT TpeboBanuaM 1. 9 Ilomoxke-
HHUSI O TTOPS/JIKe TPHUCYXKIEHUS YIeHBIX ¢TeleHell, nperbsanpisgeMbiM BAK PO x
JUCCePTalllaM IIa COUCKAINE YIeHOoH ¢Tenenu JOKTopa (PHBHKO-MaTeMaTHdec-
KHX HayK, a ee aBTop, Kopukos JvuTpuit Bragnumuposny, 3acayKuBaeT Npu-
CYKICHHA eMy Y4eHoll cTemeHH A0KTOpa (hU3UKO-MaTeMaTHUeCKHX HayK IO
cnenrasgbrHocTH 1.1.2. Iuddepenimanbuble ypaBHeHHd H MaTeMaTHIecKad
du3uka.
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