OT3bIB

o(pHIMAIBLHOI0 ONMOHEHTA HA JUCCEPTALNIO

HA COMCKAHME YUYEHOH CTeneHH KaHIniarTa
PH3HKO-MATEMATHYCCKHX HAYK
benozeposa I'ne6a BaagmvupoBuya Ha remy:
«Tonmonorns cnoenuit Jlmysuuis daTerpupyemMbIX GMJUIHAPIAOB B
TPeXMepHOM eBKJIMI0BOM IPOCTPAHCTBE»
no cneuuajsHocT 1.1.3. I'eomerpus U TONOJIOTUS

Hucceprauus I'. B. benoseposa nocssiiena ucciieI0BaH1Io TOIOJIOIHH Cl10-
eHuit JInyBuiuis uHTerpupyemMbix OWUIMAp/IOB B TPEXMEPHOM E€BKJIMIOBOM [1PO-
cTpaHcTBe. B cBoeil paboTe quccepTaHT pacCMaTpPMBAET JIBa BUAAX TAKUX CUCTEM:
cobOoKyCHBIE Teofe3HMuecKue OMITHAp/bl Ha KBajJpHKaX, a Takke OWUIMap/bl
BHYTPH TPEXMEPHBIX CO(POKYCHBIX 001acTelf, orpaHUYeHHBIX CO(POKYCHBIMH KBa/l-
pukamu. [TociielHUM ITIOCBAIIEHa OONbILIAs YacTh JUCCEPTAILMOHHOTO MCCIIEI0Ba-
HUSL.

KauecTBeHHBIA aHajp3 HHTCIPUPYEMBIX TaMUJIBTOHOBBIX CHCTeM (jajee
HI'C) sBiseTcs OHUM U3 aKTyallbHBIX HAINPABIICHUI cOBpeMeHHOMN anddepeHi-
aJIbHOM TeOMeTpUH U ToroJioruu. B nocnennune aecaTuneTus akTUBHO U3YYarOTCs
TomoJIornYecKkre 1 TpaexktopHble csoiicrea MI'C, ocyiiecTBiiseTcs MOHCK 3KBHBA-
nenTHsIX cucteMm. M3 Becex UI'C, noxanyii, Hanbosbiel HarsiHOCTEIO 001a1atoT
OWIHappl, OrpaHHYeHHble cOMOKYCHBIMH KBajpukamu. MHTerpupyemMocTs Oui-
nuapja, OrpaHnIeHHOTo 3/uncoM, O6sina otmedena Jhx.Jl.bupkorodom. B.B.Kos-
nos u JI.B.Tpelues 3amMeTwu, 4yTo OMITHAPAEI, OTPAaHUYEHHBIE JyraMu cooKyc-
HBIX KBaJpPHK, TaKXKe ABJBIOTCA HHTerpupyeMeIMu. Croenust JIyHBHILUIS TUIOCKHX
cookycHbIX OHILTHAPAOB Ha4aIl U3ydaThes B padortax B. JIparosuya u M.Pazno-
Bu4y, a takxke B.B.Bemomxunoi, CornmacHo pesyisratam B.B.Bemromkunoi u
.C.XapueBoii miiockue cooKycHble OMUIHapIs! ¥ UX 00001eHNs — OuiuuapiHbie
KHIDKKHM — MOJIEJTUPYIOT cJI0eHUs JINYBHIUIA MHOTHX BaKHBIX HHTETPUPYEMEIX CH-
cTeM JBYX CTereHeil cBOOO/Ib U3 PazIMYHBIX HayuHbIX oOnacTeil: Qusmka, q(uHa-
MUKa TBepjoro tena, reomerpusi. [Toatomy ucciejiopanue OWIMapaI0oB Ha TOBEPX-

HOCTAX HEHYJIEBOI raycCoBOM KpPHBH3HBI (DJUIMIICOMJ, OJHOIOJIOCTHBIH H
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JBYIOJIOCTHBIHM TUrepOoion/ibl), @ TaKke Mepexo K OHLIHapaaM TpexX cTerneHei
cBOOO/BI, OCYHICCTRICHHBIH B padoTe JUCCepTaHTa, SBIAETCS 3aKOHOMEPHBIM U
€CTECTBEHHBIM 1IArOM MpPH U3YYEHUHU CBsI3M OW/LIMAp/IOB C MHTErpHpPYEMBLIMH ra-
MHJITOHOBBIMH CHCTEMaMU HHOM npupoas! (Gu3ndeckoli, MexaHuueckoi u ap.). B
CBSI3U C 9TUM I10JIC3HOCTE M aKTYalIbHOCTh JuccepTauonHol paborel I'.B.benose-
pOBa HE BHI3LIBAET COMHEHHMIA.

JluccepTanys COUCKATEI COCTONT M3 BBEJICHHUS, UETHIPEX IJIaB OCHOBHOM Ya-
cT U 3akinoueHus. O0muii 00beM AUCCEepTALMOHHOIO MCCIIEOBAHUS COCTABJISET
151 crpanuity. bubnuorpadus coaepxut 76 HaHMEHOBAHUMN, B TOM YHCIIE 3 CTAThH
COMCKATEIsl B HAYYHBIX U3JJaHUsAX, PEKOMEHIOBAHHBIX JIJIsl 3aIIUTEl B TUCCEPTAIM-
ounnom cosete MI'V mo cnerumansHocTy 1.1.3. I'eomeTpust | TOIONOTHA U HHACKCH-

pyeMmbIx Oazamu npraposanusa Scopus, Web of Science, RSCI u PUHILI,

Bo eseoenuu u nepeoii 2nage oO0OCHOBAaHA AKTYallbHOCTH MCCIIEI0BAHMS,
MpUBEJIeHB OCHOBHEIE ONPEJIe/IeHUs i TEOPEMBI UIS TalbHeHIIero U3/I0KeH s pe-
3yNbTATOB AuccepTaunu. OrnucaHa JMHaMUKa MaTepHaIBHOH TOUKH  CO(OKYCHBIX
reo/Ie3yeCKUX OWINIMAp/IOB, a TakkKe TpeXMepHBIX OMUIHApOB, OrpaHMYCHHBIX
cookycHBIMH KBajpukamu. OmnpejieiieHsl KOHGUrypauronnsie 1 (asossie Mpo-
CTPAHCTBA THX CHCTEM, J0Ka3aHa HHTErpUpYeMOCTb, HAallMCAHbl (HOPMYJILI pas/ie-

JICHHsI IePEeMEHHBIX.

Bmopas znaga nyiccepTaliy MOCBAIIEHA CO(OKYCHBIM TE0/Ie3NYeCKIM Oull-
nuapaaM Ha kpajpukax. KoHQUIrypaloHHBIM TPOCTPAHCTBOM TaKUX CHCTEM CIIy-
JKat bunnuaponsie cmoniel, T.¢. KOMIIAKTHEIC 00/IACTH Ha KBAJpHKax, OrpaHHYeHHbIE
JPYrUMY KBaIpuKkaMu coOKYCHBIMU ¢ JaHHOM, C YIJaMH M3J0Ma IpaHHIbl, paB-
HeIMH 77/ 2. Tlpy 5TOM 4aCTHIIA JBMKETCS BHYTPU TAKO#t 0071aCTH 10 Fe0/Ie3HIECKHM
¢ OCTOSHHOM M0 MOJYJIIO CKOPOCTBIO, OTPaKasich OT IPAHULIBI a0COJIIOTHO YIIPYTO.
JonoIHATEIBHBIM [IEPBBIM HHTEIPAlIOM TAKHX OuIIMap OB SB/IACTCS [ApaMETP CO-
(oxycHOM KBaZpUKH, KOTOPOH KacarTcs BCe KacaTe/IbHBIC TIPAMBIC, TPOBCACHHLIC

K KaXIOH TOUYKe TJIAJKOCTH TPAeKTOpUH cucTeMbl. B jguccepranuu bernosepos
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Kraccupuuupopan sce GHIUIHAPIHBIE CTONBI HA KBAJPHKAX (3JUTHIICOM, OXHOIO-
JIOCTHBIH ¥ JIBYNOJOCTHBIH THIEPOOION/IBI) OTHOCHTENBHO HX KOMOGHHATOPHOIO
YCTPOHCTBA U JUIsl KAXKI0H CEPUH 3KBUBAICHTHEIX 00J1acTell BEIYMCITMII HHBAPHAHTHI
®omenko u Gomenko-Ilumanra cOOTBETCTBYIOMMX OUAIHapaoB. B urore okasa-
JIOCK, YTO Ha KBaJpuKax B R? cymecTByer B TounHOoCTH 10 JIMYBUJITIEBO HEAKBHBA-

JICHTHBIX CO(DOKYCHBIX reo/1e3MYecKUX OMILIHap/IoB.

B mpemvell 2naee nuccepTalyy coMcKaTelb UCCIEAYeT caoeHus JlmyBris
TpeXMepHBIX COPOKYCHBIX OmmmapoB. KondurypauuoHHoe mpocTpaHcTBO TaKHX
CHCTEM IMIpeJICTABIIALT CO00M mpexmepnblil GurUapoHbIll cmon, T.€. KOMITAKTHYIO
oGnacts B R®, orpanuuennyio kpampukamu cooKyCHOro cemelicTBa, ¢ ABYrpaH-
HBIMH yTJIaM{ M3]I0Ma I'PaHHLBl, paBHBEIMU 7T/2. JIOTIONHHUTEIbHEIE TIEPBBIE HHTE-
rpalibl TaKUX OMJUTMAPI0B — NapaMeTphl ABYX CO(POKYCHBIX KBAIPHK, KOTOPBIX O/I-
HOBPEMEHHO KacaloTcs BCe MPAMOTUHEHHBIC YIaCTKU (MM UX [IPOJIOJKEHMs ) Tpa-
eKTOpuU-IoMaHoi. PaHee TpeXMepHbIe OHUIHAp/Ibl KaKk HHTEIPHUPYEMbIe CUCTEMBI
Bo3HMKa/K B padore B.Jlparosuua u M.PagHoBHY, B KOTOPOI OHU MOCTPONIH OH-
(ypKalHoHHYIO AuarpamMMy, a TakkKe yKasaly KOJIMYeCTBO TOpoB JIMyBUIIA B ce
Kamepax Ui OHIIHapaa BHYTPH TPEXOCHOT0 3JUIHIICON . B HacTosielt auccepra-
uun benosepoBEIM KaccHGHUMPOBAHBI BCe TPEXMEpPHBIe OHUTHAPIHEIEC CTOJBI OT-
HOCHTEJIbHO UX KOMOMHATOPHOIO YCTPOMCTBA U JIJIsl Ka)K0i 00J1aCTH OIUCAHBI I10-
TyJNOKAJIBHBIH BHJ coeHus JInyBriuls CooTBeTCTBYIOIEro Oumtnapaa. B pesyiin-
Tare ObLIa MOJIyYeHa MoJIHas KIAcCH(PUKALMSA TPEXMEPHBIX cOPOKYCHBIX OuHap-
JI0B OTHOCUTEJIEHO rpyO0H JTHYBUIIICBOH S3KBUBAICHTHOCTH Ha M303HEPIeTHYECKIX
noBepxHocTsx. Kak okaszanock, CymecTByeT B TOYHOCTH 24 rpy0o JIMyBUILIEBO He-
9KBUBAIEHTHLIX TPEXMEPHBIX CO(QOKYCHBIX OHILTHAD/IOB.

[Tockonsky OMIHapy, SBIAETCS, BOOOIIE TOBOPS, JIMIIbL KyCOYHO-IJIA/KO
CUCTEMOH, COMCKATENb CAMOCTOSTEIBHO BBOJUT MOHATHE KPUTUYECKOTO 3HAYEHUA
CHCTCMBI TICPBBIX HHTErPajioB, & MMEHHO, B 3aBHCHUMOCTH OT KOMOWHATOPHOIO
yeTpolicTBa 06s1acTH BO3MOXKHOCTH JABIOKeHHs. Touka — xpumuneckas, ¢clii B ee

Masioi okpecrHocTy Mensieres Bujg OB/l Takoli noaxos Obu1 BriepBbIe MPUMEHEH B
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padore C. Cmena, a B jganbHeiiinem — M.IL XapiaMoBbIM U B HacTosIee BpeMsI
AKTUBHO HCIHONB3YeTCs MPH HCCIICIOBAHNM MHTErPUPYEMBIX CHUCTEM, IOIYCKAalo-
X aredpandecKkoe paslielcHHe IlepeMeHHbIX.

OxaspiBaeTcs, 4TO OMJLIMAp/bl HA KOMOMHATOPHO SKBHBATIEHTHBIX CTOJIAX
MoryT obnazate pasHoii GudypkaunonHoii auarpammoii (B omyme ot 6udypka-
IIHOHHBIX KOMILUIECKCOB), IIPH 3TOM AMArpaMMBbl JJIs HEKOTOPBIX HEIKBHBAJICHTHEIX
CTOJIOB MOT'YT cOBIIaars. MupiMu cliosamu, 1o 6udypKalroHHOI quarpamme, Bo-
0011e roBops, Hellb3s BOCCTAHOBUTE OHIITHAPHEIT CTOJI U HAODOPOT.

[Ipyn onucanuy MmomyaoKaJbHOrO ycTpoiicTa ciioeHus Jinysuiuis nauboee
TPYAHBIM IJIA M3YYEHUs OKa3ascs CJIOH, COOTBETCTBYIOIIMIA Touke Kpecta Gudyp-
KAlMOHHOM quarpaMMel, KOTOpoil 0TBeYaeT 0co0eHHOCTh THIA ceIo-cemo. s
TOT0 4TO0BI OnMcaTh ciioenue JImyBunns BOIM3M 3TOro ciios Beno3epos pasaesi
Bee Ou/uIMap/IHbIe CTOJIBI Ha JIBa KJlacca: OTAeNUMEIe XOTs GBI OT O1HOM (HOKaIBHOM
KPUBOH H HeoTIeluMBble. B cilyuae oT/IeTMMBIX CTOJIOB 3a7a4y YIaJIOCh CBECTH K
MCCIIeI0BAHIIO 0COOEHHOCTEN OJHOH UM HECKOJIIBKUX MHTETPHPYEMBIX CHCTEM C
MEHBIIUM YHCIIOM CTeTeHe! ¢BOOOIbl. A s HEOTACIIMMBIX CTOJIOB Obla HalijieHa
coxpasstrolascs npu 6udypkauun nepeMeHHas IeHCTBHUS §, U C TOMOIILIO 0/IHOIIA-
pameTpuyeckoii rpynmel quddeomopduzMoB, oTBeuaromeii s, a Takyke BeIOOpa 11o1-
XOJSIIEro CeYeHHs CHCTEMBI, YIalIoCh MOJYUYNTh OKOHYATENbHBIA OTBeT. B nrore,
1A BeceX OMIIMapIHBIX CTOJIOB cioeHue JImyBwuis BOJM3M CIIOSE TOUKH KpecTa
OBUIO IIPEACTABIICHO B BUJIE [TOUYTH IIPSIMOTr0 MPOU3BEIEHMSI ATOMOB U OKPYKHOCTEH,
IIpr 5TOM 110Ka3aHO, YTO TpeXMepHble CO(POKYCHBIE OUILIUApP/bl TECHO CBI3aHBI C
Ourunap/laMy Ha KBaJIpuKax B 1oJie OTTaTKMBAIONIEero notenuuana I'yka.

Otmeuy, yto 60JIbLIAS YACTh UCCIIECA0BAHNUS B 9TOM IJIaBe ABJSIETCS aHAIUTH-
yeckol. IIpu onucanuu cnoenus JInyBHILIA COUCKaTe b HallpsAMY10 padoTal ¢ pop-
MyJlaM# pasfesIoNXcs epeMEeHHBIX, YIIPOIIal UX sBHBIH BUA U MPUBOLMI CHU-

cTeMy Kk donee npoctoil hopme.

I'I&KOHEL[, uemeepmas iadaea NUCCCpTallMi ITOCBALCHA UCCJICJOBAaHNIO TOIIO-

JIOTHYECKHX THUITOB M300HEPIreTHUYCCKUX HOBEPXHOCTeﬁ TPpEXMEPHLIX CDq)Ol(yCHbIX
4



Owumapnos. Takas 3a7aya ype3BbIYaiHO BayKHa NIPH MCC/IeI0BAHKH JIF060H AHHa-
MHYECKOIi cheTeMbl. B anccepraumonHoil paGoTe ConcKaTeNs 10Ka3al, 4To noBepx-
HOCTB IIOCTOAHHOMN SHEPIHH JIFOG0T0 TPEXMEPHOTO cOhOKYCHOIO GHIIIHAP/IA F'OMEO-
MopdHa Jmbo chepe S°, mubo mpavmomy mpoussenenuio ST X S*, nubo S? x S3.
IIpn 5TOM OTBET 3aBHCHT JUIIB OT KJIacca roMeMopGHOCTH GHIUTHAPIHOIO CTOJIA.
bonee Toro, HHTErpHpyeMOCTh CHCTEMBI He BaKHA M PE3YILTAT COXPAHMTCSH MPH
MaJIOM BO3MYIIEHWH FpaHuLbl OMiuiHapaHoi obaacT.

Tawoxe B aToit r1ase I'.B.besnosepos onpesenut knaccs roMeoMophHOCTH He-
0COOBIX MOBEPXHOCTEH NOCTOSIHHON dHeprun GwiuHapia ¢ HoTeHuuaioMm I'yka
BHYTpH sjuuniconsa. Ipejnonaraercs, yTo LEHTP OIS CHIT COBIAJAET C LEeHTPOM
anmuncounaa. Okasanock, YTO B OTBETE CHOBA (DUI'YPHPYIOT Te K& MHOr0OGpasis 1
MX HecBsi3Hble oOvepuHenus. IToMumo 3Toro, couckaresb BHIUCAT SBHBIE (op-
MYIIbl TIEPBLIX MHTETpajioB OMIUIHap/a ¢ noTeHuuatoM ['yka BHYTPU 3/UIMIICOMIA

[IPOM3BOJIBHON Pa3MEepPHOCTH.

Tenepr 0 3aMeyaHusIX paboTHL.

o Kak mmpasuro, onpe/esieHye KpHTHIECKOro 3HaYeHHA CHCTeMBI IIEPBBIX HHTE-
rpaJioB Yepes KOMOMHATOPHOE YCTPOHCTBO 061aCTH BO3SMOXKHOCTH JABHIKEHHUS
1 KJTaCCHYECKOE OTpe/elieHre Yepes panr CHCTeMbl Aud G epeHInaioB CoBIIa-
JaroT. OJHAaKO JIMCCEPTAHT HE OCYIIECTBUI IIPOBEPKY COrTIACOBAHHOCTH ITHX

OIIpeJie/IeHnii T TPEXMEPHBIX COPOKYCHEIX OUITHAPIOB.

e K coxanenuro, conckare)ib He IIPUBOIUT MOJIHOIO CIUCKa OU(ypKAIUHOHHBIX

JIMarpaMM BCeX TPEXMepHBIX COPOKYCHBIX OHLIHAPIOB.

e Bceiogy B pabote JMCCEpTaHT HCHOIB3YET TePMHUH 001aCHIb 603MOIICHOZ0

08udIce st BMECTO KITACCHYECKOTO 061aCcmb 803MOICHOCU O8UNICEHSL.



Hmeetest psan opdorpadrueckux U CTHIHCTHYSCKUX OMIHOOK 10 TEKCTY JHC-

CepTaluu:

* B dopmyimposke npeioienns 1.4.3 «...ypaBHeHUs! JIBUKEHNS MATCPHATIb-

HOM MOXKHO MEpenucaTh...» MPOIMYIIEHO CIOBO «TOUYKHY.

* B jokasarenberse Teopemsl 1.4.1 Ha cTpannue 41 JO/DKHO ObITh «. . .(yHKLIH-

OHaJIbHO HE3aBUCHMEBIMU. . .5 BMECTO «... (py'HKI.lI/IOHa.HbHO HE3aBUCMBIMH. . .».

¢ B dopmynuposke npeuoixeHus 3.3.1 ¢ioBO «CTOM» AOMKHO OBITH BO MHO-
JKECTBCHHOM YHCIIC B POIUTENIBHOM Iazeke, B Tekcre: «CylecTByer B TOU-

HOCTH OBa KJIaCcCa HEOKBUBAJICHTHBIX HEOTHEIIUMBIX 6Hﬂﬂﬂ&pﬂHB]X cToja...».

Bwmecte ¢ TCM, YKa3aHHBIC 3aMedYaHus He YMaIsAIoT 3HaYUMOCTH AUCcepTraln-

OHHOI'O HMCCIIeJOBaHHs.

3axmouenue. CtenieHb 000CHOBAHHOCTH HAayUHBIX [OJIOXKEHUIA, BLIBOJIOB U
pexoMeHialui, cOpMYIHPOBAHHBIX B AHUCCEPTALMH, MOATBEPIKIAETCS IpeikK/e
BCETO ITyOJIMKAIUSIMU B BEICOKOPEHTHHIOBBIX JKYPHAJIAX, BBICTYIICHUSIMY Ha [Ipe-
CTHIKHBIX KOH(EpeHHAX 1 ceMUuHapax. Bece ocHOBHBIE pe3ylibTaThl JUCCEpPTALUH
ABJSIIOTCS. HOBBIMM, CHAOMKEHHBIMH CTPOTMMH [OKa3aTelbcTBaMHu. ABTopedepar
BEPHO H IIOJJHO OTPaXXaeT OCHOBHEIC PE3YIIETATEI llHCCGpTaLIHDHHOﬁ paGOTbI.

Huccepranust oTBedaer TpeOOBAHMAM, YCTaHOBIEHHBIM MOCKOBCKUM TroCy-
AApCTBEHHBIM YHHBepcuTeTOM HMMeHd M.B.Jlomonocosa x padoram mnomoOHOro
poza. CojepkaHue AMCCEpTalluK COOTBETCTBYET crienuansHocTy 1.1.3. ['eomerpust
U TOTIOJIOTHS (110 (PU3MKO-MATEMATHYECKAM HAyKaM), a TAKKe KPUTEPHsIM, Olpe;ie-
JeHHBIM 1. 2.1-2.5 IToJioiKeHus 0 NPUCYKACHUH YYCHBIX cTereHel B MOCKOBCKOM
rocy1apcTBeHHOM yHHBepcuTeTe uMeHn M.B.JlomoHocoBa. Jluccepranmonnoe mc-

ciieioBaHue opopmileHo cornacHo TpebosanusM [ToJI0KeHHUs O COBETe I10 3allUTe



AUCCepTALMi HA COMCKAHHE YYCHOM CTEeNeHH KaHIimiara Hayk MOCKOBCKOIO rocy-
AapCTBEHHOTO YHUBepcuTeTa uMenu M.B.JlomoHocoRa.

Taxum obpasom, conckarens Bermosepos I'e6 Bragumuposny 3aCIIyKUBaeT
NIPHCYIKICHUS YICHOM CTEeNeHH KaHauaaTa (PU3NKO-MATEMaTHUEeCKUX HAYK I10 CIie-

nuansHocTy 1.1.3. 'eomeTpus 1 Tomomorus.

OdunnaieHelil onmonenT,

npogeccop Kadenper MaremaTiku 1 aHanu3a gaHHbIX

daxynpreTa HHOOPMALMOHHBIX TEXHOJIOTHIL

U aHaJim3a O0JIbLINX JaHHEIX

(henepaneHorO rocyapcTBeHHOr0 06pa3zoBaTEIBHOTO

OI0ZKETHOrO y4pes IeHHs BBICIIEr0 00pasoBaHus

«DUHAHCOBBIH YHHUBEPCHTET IPH

[IpaButenscrse Poccuiickoit enepauymy,

HOKTOP (PU3UKO-MATEMATHYECKHUX HAYK

no crenuanbHocT 01.02.01 — Teopetnyeckas MexaHuKa,

JIOLEHT g
[Tases EBrennesny PsaGos
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