OT3bIB opunuaabuoro onmoHeHTa
0 IHCCePTALMH HA COHCKAHME YYEHOH CTeneHu
KAaHAHAATa PUIHKO-MATEMATHYECKHX HAYK
benoseposa I'1e6a Baagumuposuya
na remy: «Tonosorns ciaoennii JInyBHAAs HHTErpupyemMbIXx OHLIMAPIOB B
TpeXMepHOM eBK/JIHI0BOM MPOCTPAHCTBE
no cnenunajabnocTy 1.1.3. 'eomerpust 1 TonmoJiorust

Juccepramust ['meda Bragumuposuua benoseposa MocBsiieHa Ka4eCTBEHHO HOBOMY
3ITAITy MCCIIEOBAHUI MHTErPUPYEMBIX CHCTeM, MpoBoAuMBEIX B mKkone A.T. ®omenko. Ha
NPOTSHKEHNH HECKOIBKHX 1T CaMHUM PYKOBOJIMTENEM UIKOJAbI M €ro y4YeHHKaMHu ObuIH
TOTy4YeHBl BaKHBIE PE3yJIbTAThI, Kacaroluecs KIacCH(pUKaud HHTETPUPYEMBIX CUCTEM C
JIByMsl CTETICHAMHM CBOOOJIBI: THIIOTE3bI, [OJIYYHBIIHE H3BECTHOCTE Kak runoressl A, B, C u
D, 6b11H paspeliensl 1 WK IPEBPAaLleHbl B TeOPEMbI, WK ObLIH JIONIOIHEHEI HEOOXOIUMBIMU
neTansaMu (HarpuMep, MarHUTHBIM II0JIEM WU [IOTEHIMAIoM).

OnHako CUCTeMbl HMHBAapHAHTOB, Ipe/uloxkeHHsle A.T. (DoOMEHKO, KOHEYHO He
IpeJINoNaraau HUKAKUX OrpaHideHHH Ha YUCIIO CTeneHeit cBoOO0/Ibl, 4To OBLIO peaniH30BaHo
B paborax Xapiamosa u PsiboBa B nmpumenenuu k cucreme KoBaleBCKO#, W B APYIuX
paborax. OnHAaKo Ta CTENEHb PA3BUTHUS [PEJMETd, KOTOpas UMEeT MECTO B Cllydae JIByX
crerieHeil cBOGOIEI, TpeOyeT MOKOPEHHsI HOBOH BBICOTHI: CIIydas TPeX CTeleHed CBOOOIbL.
Ta BbICOTA MOKOPEHa B 00CyKIaeMoil guccepranonHoi padore I'.B. benoseposa. bonee
TOT0, 3aMeyaTelbHLIM SBIACTCS TOT (DAKT, YTO METOJ(bl, MCIIOJIb3YyEeMbIe HHCCCPTAHTOM,
MOTYT OBbITh NpPOJOJUKCHbI W Ha GOIbIIEE YHCIO CTENEHEH CBOOObBI, YTO MO3BOJIAET
Ha/lesThCS Ha NOsBJIEHME B OmmKaiiinem Oy 1y1iemM HOBOI'O psijia pe3yIbTaToB.

I".B. beno3zepoB BBIOOPOM CaMoOro Ha3BaHWs JINCCEPTAIMM OYCPTHII Kpyr 3aja4,
CBS3aHHBIX C [I€PEXOJ0M OT IUIOCKOrO —ciiy4as, pacCMaTpuBaeMoro Kaxk Ui
MaTeMaTHYeCKOro Owimmapa, Tak | Ui TorojJorudeckoro owiamapnaa, seenentoro B.B.
BemomkuHoi B Buje OWIIMApIHBIX KHHIKEK, K CIy4al0 KpPMBOJIMHEHHBIX oOacTted B
TPEXMEPHOM EBKJIMIOBOM IPOCTPAHCTBE, JEXKAIUX HAa KBAaIpaTHYHLIX IOBEPXHOCTAX, 4
Tak)Ke TpexMmepHbix rogobnacret Toro e mnpocrpancrsa. Ilpn aToM mepexon K
KPMBOJIMHEHHBIM 00/1aCTAM Cpasy K€ BBIBOJMT 3ajiady O OuiuiMapiHbIX TPaeKTOPHAX Ha
KAYECTBEHHO HOBBI YPOBCHb CIIOKHOCTH, IIOCKOJILKY pedb HJET YK€ He O INpAMbBIX
TPAEKTOPHSX JIBUKEHVIA, & O [e0/Ie3UYeCKHX JInHUsAX. Kpome Toro, B Ka4eCTBe IIEPBOro Iiara
HEeOOXO0ANMO OTMcaTh W Kilaccu(GUUMpOBaTh caMu "OW/uIMapAHbIe CTOJBI", BhIIENsEMbIe
VCTOBHAMH pAaBEHCTBA BCeX YIVIOB IIPH BepIIMHAX 7/2, Kak B Cily4ae [BYMEPHOHU
KPUBOJIMHEHHOMN 061aCTH, TAK H B TPEXMepHOM citydae. M yixe saTeM BO3MOXKHO IIEPEXOAUTh

K BBIYUCJIEHUAM HHBApPHAHTOB COOTBETCTBYIOIIHX WUHTEIrpUpyeEMbIX CHCTEM — HaACKOJBKO
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XBaTUT cusl W cpenctB. M, kak noxassiBaer Hadop pe3ylbTaroB, BLIHOCUMBIX ['.B.
bBemo3epoBbIM Ha 3aIUTY, U CHJI, H TEXHHYECKUX CPEACTB XBATU/IO Ha BeChbMa BleYaT/IsionIee
IPOABIDKEHUE B HCCIIEOBAHUAX HHTEIPUPYEMbIX raMUILTOHOBBIX CUCTEM.

[Tpexae Bcero 6pU1M KacCU(PUIIMPOBaHbl BCE KOMITAKTHBIE 007aCTH Ha HEBBIPOKACHHBIX
KBaJpHKax, HMOAXOMANMX Julst 0600IIenus MOHIATUS MaTeMaTHdeckoro Ouiiuapia; Oblid
KJaccu(GUUMPOBAHEI BCE KOMIIAKTHBIE 00JIACTH B TPEXMEPHOM IIPOCTPAHCTBE, IOAXOMMIINE
IUTSE 0000ILEHUS TOHATHS MATEMaTHUECKOr0 OUIIIHap/ia Ha ClIydai Tpex crerneHell cBOOOIbL.

3areM, co3/aB HeoOXOAMMBIM $a3uc, JUCCepTAHTOM OBUIM BBIYHCICHBI HHBAPUAHTHI
domenko-I[ummanra st TEPROTO CIIyyas; [JIs BTOPOTO CIydasi C TpeMs CTENIEHIMU CBOGOTBI
KJlacCH(PUIMPOBAHEI BCE TpexXMepHble cO(OKyCHble OMIMapAbl OTHOCUTENBHO TIpyOoi
JTHYBWIIEBOH dKBHBaNIeHTHOCTH. Kpome Toro, u B 6osiee 00beMHOM ClTydae — TPEXMEPHOI0
Oumumapaa ¢ moteHunanoM I'yka — IuccepTaHTOM OmpeesieHbl KI1acchl ToMeoMOphHOCTH
HEOCOOBIX H303HEPreTHYECKHX TIOBEPXHOCTEH.

IlepBas riaBa quccepTaluy — BBOJHAsA. B Hell npesicTaBieHbl OCHOBHBIC ONpeeIeHUs
M TEOpeMbl TEOpPUM MHTErpupyeMbIXx ramMuibToHOBBIX cucteM (MI'C), omumcan meron
TOTIOJIOTUYMECKMX MHBApPUAHTOB, BBeleHHBIN A.T. DoOMeHKO 11 KayeCTBEHHOIO aHalu3a
UI'C. Takxe B 2TOM pasaene TMPHUBEICHLI ONMMCAaHMA OWIIMApHOB, HCCIEIyEMBbIX
JHUCCCPTAHTOM: CO(OKYCHBIC T'eofe3udecKkue OMIUTHApABl HA KBAIPHKAX M TPEXMCPHBIC
OMIITTHAP/IBI BHYTPH KOMITAKTHBIX ofJlacTell, OrpaHMYEHHBIX CO(OKYCHBIMU KBaJIpPHKAMH.
JlokazaHa HHTErpPUPYEMOCThb ITUX CHCTEM.

Bropasi riaBa TIIOCBSIICHA  TOMOJOIMYECKOH  KiaccHUpuKamuu  co(OKyCHBIX
reofie3MdecKux OuInMapIoB Ha KBalpukax. PaccmarpuBaercsa clieyromias 3ajava.
BusnuapHeiil map (MatepuaibHas TOYKa €IMHUYHOM Macchl) ABMKETCS CBOOOIHO BHYTPH
OUIIHApHOTO cToJIa — 00IacTH Ha KBAJIPHKE, OTPaHHYEHHOH JyraMu KBaJpHK, COQOKYCHOH
C JIAaHHOM, OTPaKasCh OT TPaHULLI a0COMOTHO ynpyro. [lpeanonaraercs, 4yTo yrisl H3noma
rpanuiel pasuel 90°. Takast cucrema sBISeTCss UHTErpUpYeMoit 1o JIMyBHIUIIO B KYyCOYHO-
rinazakom cmeiciie. Couckaresb Kiaccupuumpyer cioedus JInyBus Takux Ominap/1oB Ha
MMOBEPXHOCTAX MOCTOAHHOM dHepruu. g 3T0ro OH BBOJUT OTHOIICHHE KOMOWHATOPHOM
9KBHMBAJICHTHOCTH OWLIMapAHBIX CTOJIOB, COXpaHsSIOLIee TUYBUWLIEBY SKBHUBAJICHTHOCTD
(mocoiHbIN roMeoMopdU3M CIIOCHUIT) COOTBETCTBYIONINX OmnuapaoB. Oka3anock, 4To Ha
HIUIMNICOMIE UMeeTcss B TOYHOCTH 21 THI HEAKBUBAICHTHBIX OWJUIMApIHBIX CTOJIOB, Ha
OJIHOIOJIOCTHOM rUnepboonie — cHoBa 21 Tur, a Ha IByIIOJIOCTHOM — B TOYHOCTH 13. 3ateMm
JUIS KaX0TO HEOKBHBAJICHTHOTO CTONA IMUCCEPTAHT BBIYUCIAET MHBApPUAHTHI DOMEHKO
(rpy6as monexyna) u @omvenko-IIuianra (MeueHas MoJieKyJia) OTBeHaloero Omuimapia.
HamoMuio, 9T0 MedeHass MOJIEKy/la SBISCTCS TIOIHBIM WHBAPUAHTOM JIMYBUJIJICBOM
OKBUBAJIEHTHOCTH CJ0eHuHA. B wuTOre mnojgyumnock, YTO Ha OJJUIMICOMIE HMeeTcs 7

)

i



JAYBWUIEBO  HEIKBHBAJIEHTHBIX  CO(QOKYCHBIX  IeoJie3HYecKMX  OwuimapoB, Ha
OJTHOTIOTIOCTHOM ruriepOoJion/ie — CHoBa 7, a Ha AByIonocTHoM — 6. HekoTopbie Ouiiuapast
Ha pa3HbIX KBaJpUKaxX OKA3aJluCh JIMYBHIUIEBO SKBUBAJIEHTHLIMH, MOITOMY CyMMapHO Ha
KBaZlpukax wuMmeercss B TOYHOCTH 10 HEIKBUBAIEHTHBIX CO(QOKYCHBIX TI€0/Ie3UYeCKUux
OuIITHapI0B.

B Tperbeii riaBe quccepranmu benosepos ucciieyer cioeHus JInyBULIsS TpexmMepHbIX
cookycHbIX OmmnuapiaoB. Teneps npeanonaraercs, 4ro OWUIHAP/HBIA 1IAp JIBUIKETCS
BHYTPU KOMIAKTHOH TpexmepHol oOiactu (TpeXMepHbIi OwiuimapiHbli  cTOJ),
OrpaHMueHHON IIaJIKUMH TI'paHsIMM KBaJIpUK CO(OKYCHOro cemelicTBa, IpU HTOM
JIByrpaHHble yIUIbl M3JI0Ma IpaHullbl crosna paBHbl 90°. Takasi cucrema CHOBa SIBISIETCS
WHTErpUPYEMOM B Kyco4dHO-IJIajikoM cMbiciie. Couckareinb KiraccUu(DUIMPYeT CIOCHUS
JlnyBuiis Takux OM/UIMAPHOB € TOYHOCTBIO JO I'pyOOH JIMYBUJUIEBON SKBUBAJIEHTHOCTH
(romeomopdusm 6a3 clIoeHuH, KOTOPIN JOKAJIBHO OJHUMAETCS /10 FToMeoMopdur3Ma caMux
cioeHui). s 9Toro, Ha MHOYKECTBE TPeXMepHBIX OMUIMApAHBIX CTO/IOB OH CHOBA BBOJIMUT
OTHOIIIEHHEe KOMOMHATOPHOH SKBUBAIEHTHOCTM U JOKa3bIBAaeT TeopeMmy KiacCH(HUKalNU.
DTO OTHOLIEHHE COXpaHAeT IpyOyl0 JIUYBUIJIEBY SKBHUBAIEHTHOCTh COOTBETCTBYIOIIUX
ounnuapnoB. Oxa3ajoch, 4TO CYIIECTBYET B TOYHOCTH 35 THUIIOB HE3KBUBAIEHTHBIX
TPeXMEpHBIX OMMapaHbIX CTOJIOB. Jlanee, nad KaXAoro HEIKBUBAIIEHTHOTO CTOJA
OUCCePTaHT pacCMaTpPUBACT OTOOPaKeHHEe MOMEHTA Ha H309HEPIreTHYECKUX IIOBEPXHOCTAX U
CTPOUT OuYpKANHOHHYIO IuarpaMMmy. Jra [auarpamma 3ajaerT pasduenue oOpasa
orobpaxenus momenta Ha 0,1,2-cTpathl (TOYKH, JYI'M M JMUCKH COOTBETCTBEHHO). Jlis
KQKJIOH TOUKH KaXAo# cTparsl benosepos omnuchbiBaer cioenue JIMyBHiLis B mpooOpase
MaJOH OKPECTHOCTH 3TOH TOukH. M3yuuB Takum o0pa3oM IMOJYJOKAIbHOE YCTPOUCTBO
cioenust JIMyBWUIs, AUCCEPTAHTOM OBLIO JI0KA3aHO, YTO B TPEXMEPHOM €BKIIH0BOM
IIPOCTPAHCTBE CYIIECTBYET B TOYHOCTH 24 Kiacca rpy0o JHMyBHIIEBO HEIKBHBAJIEHTHBIX
co(OKyCHBIX OUIIITHAPIOB.

Haubosiee TpyiHLIMH B paboTe OKa3alIKUCh TOUKH, oTBevaromue 0-ctparam: (b,c), (b,b),
(c,c). ITocmeiHue J1Be OTBEYAIOT BBIPOJKACHHBIM OCOOEHHOCTAM, B TO BpeMs Kak repsas —
0COOEHHOCTH THNA cenno-cemno. Jma moutH BceX CTOJIOB cioeHue JlnyBuinis BOIM3M
ocobeHHOCTH, OoTBevarome Touke (b,c), AMCCEPTaHTY YHaloCh OMUCATh B BHJIE IIOYTH
MPSIMOTO MTPOU3BEEHHUS 2-aTOMOB H OKPYKHOCTEH.

Yerepras r1aBa MOCBSIIEHA HUCCICIOBAHUIO TOIOJIOIHYECKHMX THITOB ITOBEPXHOCTEH
MIOCTOSIHHOW OHEPrHH  TPeXMEpHBIX CcOoQoKycHBIX Ouumapaos. CorinacHo Teopeme
Kiaccuurkanuyu OUIUIMAp/HBIX CTOJIOB, JOKa3aHHOM HOHCCEPTAHTOM, IPOM3BOIBHBIN
TpeXMepHBIN COPOKYCHBIH OruTHap/iHbIil cTol roMeomMopdeH Jubo TpeXMepHOMY AHUCKY,

6o chepudeckomy ciioro, Jinbo monHoTOpH0. OKa3auock, YTO KIacc roMeoOMOp(pHOCTH
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H30DHEPreTHUECKOM MOBEPXHOCTH (Q° 3aBHCHT TOJBKO OT Kjacca roMeoMopdHOCTH
OGwinmmapaunoro crona. Ilpu sToM, eciod CTON — TpeXMepHbIH [QUCK, HOJIHOTOPHE WM
chepuyeckuii ¢ioii, To Q° — B Tounoct S°, §'xS* unu S°x S’ coorsercrBenHo. bonee Toro,
PE3yNbTAT OCTAHETCS! BEPHBLIM, €CIM BO3MYTHTb IPaHMILy CTOJA, T.e. MHTEIPUPYEMOCTb
OunJuIMap/IHOM CUCTEMBI HE HYHa.

Taxxke B »ToH riaBe coMcKaTellb OIKMCHIBAET TOINOJOIHYECKHE THIbI HEeoCoObIX
H30D2HEPreTHYECKUX IIOBepXHOCTeH OuiuiMapaa BHYTPU TPEXOCHOTo DJUIMIICOMAA ¢
noterimanom ['yka xosdduuumenrta k. llpennonaraercs, 4ro LEHTP CUII COCPEOTOYEH B
nentpe auuncouna. Okazanock, 4To B mpuTAruBaioniem ciaydae (k>0) Bce HeocoObe
MOBEPXHOCTH MOCTOSHHOM sHeprun romeomopdunl chepe S°. B orrankusaronem ciydae (
k<0) BO3MOKHBI CIEAYIOMIKE THITB Q° M TOJILKO OHM: 28, §' xS, §x §°, §°,

Huccepranus I'. B. benoseposa siisieTcss Hay4HbIM UCCIIE/IOBAHUEM BBICOKOI'O YPOBHS,
BBI3BIBAIOIIAM HHTEpPEC y CIHELHAlIUCTOB Kak B 00JacTH JAMHAMHUYECKHUX CHCTEM U
MaTeMaTH4ecKor (U3MKH, Tak ¥ B JudpdepeHlHanbHOM TOIOJOTHM U TeOMEeTpUU
CHUMILICKTHYECKHX MHOrooOpasuii. [lpu sTOoM nocraBieHHble 3a/ayd OBLIH IOTHOCTBIO
pelieHBL.

Heo0Xx0auMo OTMETHTE, YTO pelieH3upyemast JuccepTallioHHas padoTta sBiser npuMep
cOamaHCHPOBAHHOTO HCCNEJ0BaHMA, IJle YeTKHE TEOPETHUYECKHE METOJbI M HJied
TOTIONHAIOTCSA CIOXKHBIMU KOHKPETHBIMU BBIYMCIEHUSIMU, YTO I1OKA3bIBaeT KakK BHICOKYIO
TEOPETHUYECKYIO MOATOTOBKY IHCCEepPTaHTa, TaK U ero yMeHHe IPOU3BOAUTh TeXHHUUECKH
CJIOKHBIE BBIKJIAIKH.

CaM TEKCT JMCCEepTalMM O4YeHb XOpOLIO IPOAyMaH, YTO HO3BOJMIO Ha HEOOJbILIOM
o0beMe A0CTATOYHO TTOAPOOHO M BBITYKIIO M0Ka3aTh T€OMETPHIO U TEXHUKY BbIUUCISHUH.

TexeT ZOCTATOYHO XOPOIIO IpopadoTaH, U MHOH OBLIO 3aMeUeHO He DOJIBIIoe YHCIIO
OTIeYATOK (Cpeau HUX Kyphe3Hble: HallpuMep, Ha ctpanuile 6 Bajum Kanomms noreps ceou
HACTOSIIIINE MHULIMAIGI), KOTOPble He MeIIaloT YTeHHIO M He CHIIKAIOT BBICOKOH OLIeHKH
TEKCTa JIMCCEPTallHH.

Bce pesyibraThl QUCCEpTALiK ABIAIOTCS HOBBIMM, OPUTHMHATIBHBIMH, CBOSBPEMEHHO
onyOJIMKOBAHHBIMH B TPEX CTATHIX B MaTeMaTHUECKUX KypHalax, HHIEeKcHpyeMblx WoS u
Scopus MM BXOJASAIINX B CIIMCOK HAayYHBIX KYpPHAlIOB, PEKOMEHIOBAaHHbIX JUIS 3aLIUTHI B
auccepTanuoHHBIX coBetax MI'Y, a Takike IpeicTaBIEHHBIMHM aBTOPOM Ha PasJIMYHBIX
KOH(pEepPEeHIUAX. '

ABTOpedepaT MOTHOCTBIO COOTBETCTBYET COJEPIKAHUIO JUCCEepTALlUH.

Jluccepranust orBevaeT TpeOOBaHHUAM, YCTaHOBICHHBIM MOCKOBCKAM I'OCY 1apCTBEHHBIM
yausepcuteroM umeHn M.B.JlomonocoBa k paGortam mopo6uoro poga. ConepixaHue
AMCCepTaIliM COOTBETCTBYET crenuansHoctu 1.1.3. 'eomerpus u Torosnorus (1o (Gu3uko-
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MaTeMaTHYeCKMM HayKaM), a TaKKe KpUTepusM, ompeerneHHbm ni. 2.1-2.5 Tlonoxenus o
PUCYKJIEHUN Y4YeHBIX cTenieHed B MOCKOBCKOM rocylapCTBEHHOM YHHUBEPCUTETe UMEHU
M.B.JlomonocoBa. Jlucceprainimonnoe HuccieloBaHue OQOPMIIEHO COTIIACHO TPeOOBaAHMAM
Ilonoxkenus o coBere MO 3alUTe AUCCEPTALUI HA COMCKAHUE YYEHOH CTeNeHW KaHaujaTa
HAyK, Ha COMCKaHHe Y4YeHOH CTeleHHM MHOKTOpa HayK MOCKOBCKOIO IoCyHapCTBEHHOIO
yHuBepcutera uMeHu M.B.JlomonocoBa.

Taxum oOpasom, couckarens bemosepoB ['ne® BragumupoBHd HECOMHEHHO
3aCIIyXKUBAeT NMPUCYXKASHUS YUEHOH CTelleHd KaHauaTa (PU3MKO-MaTeMaTUYeCKUX HayK 110
crieruansHocTH 1.1.3. 'eomeTpus U Tononorus.
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