OT3bIB

odpuumansHoro onnoHeHta Mopo3oBa Onera HropeBuya o auccepTauuoHHOM pabore Beroxuna
Anexcangpa Hukonaesuua «MeTon HeopauHapHBIX CEMEWCTB B TEOPMM OOPOBCKMX KIAaccoB MOKasaTelNeit
JIsimyHoBay», TpeICTaBIEeHHON Ha COMCKAHME y4eHOH CTereHM NOKTOpa (PU3MKO-MaTeMaTHYECKUX HayK 10
crieuransHocTd 01.01.02 — nuddepenumansHple ypaBHeHHs, TUHAMHUUECKHE CUCTEMBI M ONTHUMAbHOE
ynpaBlieHue

AKTYaJbHOCTH TeMBI JUCCEPTALIHH

Onno#t w3 (ynaamMeHTanbHBIX NpoOaeM KadecTBEHHOH Teopu auddepeHIMaIbHbBIX YpaBHEHHI
ABJISIETCS  MCCJIC/IOBAHME CBOMCTB JIAMYHOBCKMX IIOKasaTeneil B 3aBUCMMOCTH OT MapaMeTpoB,
OTPEIENIAOIMX CTPYKTYPY caMUX U depeHInanbHbIX ypaBHEHHH.

Pesyneratei B.M. MunnvoHmukoBa M €ro yY4eHHKOB IO 3TOM MpoGJeMe XOpOIIO H3BECTHBI
crielManucTamM 1o Teopud auddepeHunanbHeIX ypaBHeHUN. Jlucceprauus A.H. Beroxuna oTHOcHMTCs K
Hay4yHOM npobieMaruke wKojsl B.M. MUITHOHIIHUKOBA.

W3 uccnenosanuit O. INeppona u3BecTHO, uTo Mokasateau JIAMyHOBa He SIBISIIOTCS HEMPEPHIBHBIMU
(GyHKUMAMHU, HA TPOCTPAHCTBE JMHEHHBIX CHCTEM C PaBHOMEPHOW METPHKOM Ha mosynpsaMoii. [Tostomy
BO3HMKAET BOMPOC, HACKOJIBKO «TIIIOXUMH» MOTYT 3TH (QYHKIIUH.

B 1980 r. B.M. MuIIHOHIIMKOB B LMKJE CBOMX pabOT J0Ka3aj, B YAaCTHOCTH, YTO MOKa3aTelu
JlanyHoBa mpuHaMIEkKaT BTOpoMYy Kiaccy bapa (T.e. mpeacTaBUMBI B BHIE ABYX IOTOYEYHBIX MPEAEIOB OT
HETIPEPBIBHBIX (YHKLMI) Ha NMPOCTPAHCTBE JMHEHHBIX CHCTEM C KOMIIAKTHO-OTKPHITONM M paBHOMEPHOM
TOTIOJIOTUSAMMU.

B nanpredimem B.M. MUIIMOHIIMKOBEIM M €r0 Y4€HWKaMM OBUTM MOJy4YEHbI OLEHKH CBEPXY s
HOMEpPOB G3POBCKUX KJIACCOB LIEJIOr0 psifa JISIMYHOBCKUX MOKasarteseil. B pesynpTaTe BO3HHK eCTeCTBEHHBII
BOTIPOC O HEYJIYy4YIIaeMOCTH MOJYYEeHHBIX pe3ynbTartoB. [lo Bce BUAMMOCTH, mepBoii paboToii B yKa3aHHOM
HanpasjieHuu Obuta pabora M.H. PaxumbepaueBa, B KOTOPOil ¢ MOMOIIBIO JOBOJBHO TOHKHX TMOCTPOEHHUI
YCTaQHOBJICHO, YTO MOKasarenu JIamyHoBa He MNpUHAANEKaT NepBoMy kiaccy bapa Ha mpocTpaHCTBe
JIMHEHHBIX OJTHOPOJHBIX CUCTEM C PABHOMEPHOH (a TeM 0oJ1ee ¥ ¢ KOMIAaKTHO-OTKPBITOM) TOMOJIOTHEIA.

BrnocneacTeum ¢ moMowIbl0  aHANOTMYHBIX MOCTPOEHMH JAPYrMMH aBTOpaMu Oblla J0Ka3aHa
HEeMpUHAAJICKHOCTh NMEPBOMY Kiaccy bopa eme HEKOTOpBIX JISMyHOBCKUX IMoKaszaTeaei. OTMETHM, 4To 1is
KaXIOH  XapaKkTepUCTMKM  MPUXOAWIOCH  M300peTraTh  CBOM  croco®  JoKasaTeibCcTBA  TaKOM
HeNpUHaIeKHOCTH. [103TOMy BO3HMKIA HEOOXOAMMOCTH B INOJYYSHHUH YHHUBEPCAIBHBIX U CPABHUTEILHO
MPOCTO TIPOBEPSEMBIX YCIOBHM, MO3BOJSIOMIMX [OKA3bIBaTh HEMpPUHAIIEKHOCTH IMOKa3aTelel MepBoMy
Knaccy bapa. Metonsl e 10Ka3aTenbCTBAa HEMpPUHAJJIEKHOCTH TMOKa3aTeneldl BTOPOMY, TPETBEMY W T..I.
KnaccaM bapa HekoTopoe BpeMs 0CTaBallCh HEU3BECTHBIMH.

@DyHKUMOHA/BI, TNPEACTABUMBIE B BHIE HECKOJbKHX MOTOYEYHBIX MPEETOB OT HENPEePhIBHBIX
(yHKUMH, BCTpeyaroTes He TOJIBKO B TEOPHH MoKasatesneil JIAyHOBa, HO M B TEOPUU JUHAMUUYECKMX CHCTEM.
OnnuM M3 TakuX (QYHKIMOHAJOB SABJIAETCA TOMOJIOTMYECKAsi OSHTPONHUS JMHAMMYECKOH CHCTEMBI,
MpEeACTaBNIAIOmas co00M CKOPOCTh 3KCIMOHEHLMAIBHOTO pOCTa YUCIa OTPE3KOB OPOMT, Pa3jIMUMMBIX C
MPOM3BOJILHO XOPOLIEH, HO KOHEYHON TOUHOCTEIO.

OcHoBHBIE Pe3yabTaThl JUCCEPTALNHA

HHCCCpTaLlI/IH COCTOHUT U3 BBCACHNS, [IATH I'JIaB, 3aKITIOUYEHUA U CITMCKA JINTEPATYPhI.

OCHOBHEIM METOJI0M pa6OTI>I SABJIACTCA MOCTPOCHUE CICHUAIbHBIX CEeMEMCTB JHUHEHHBIX CUCTEM,
HENPCPBIBHO 3aBUCALIUX OT IapaMeTpa, € ISK30TUYECKHM MOBECACHHEM JIAITYHOBCKHUX nokazareneit. C
MOMOIIBK 3THUX CEMEHCTB YCTaHaBJIUBACTCs, B YaCTHOCTH, HENIPUHAMJICKHOCTh TE€X MJIM UHBIX roKasareJien
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NEPBOMY, BTOPOMY WIIM TPETbEMY KjlaccaM bapa Ha MpOCTpaHCTBE JTUHEWHBIX CUCTEM C HEMPEPBIBHBIMU U
OrpaHMYEHHBIMM Ha MOJIyOCH KO3(h(ULUMEHTaMU, HaJEeJeHHOM KOMIIAKTHO-OTKPHITOM MM PaBHOMEPHOM
TOTMOJIOTUSIMHU.

B nepBoii rnaBe guccepTaluy BblAEIEHbI NPOCTHIE YCIOBUS, MPH BBIMOJHEHUH KOTOPBIX JIAMYHOBCKHIMA
NOKa3aTelb He NMPUHANJIEKUT NEpBOMY Kiaccy bapa Ha mpocTpaHCTBe JHMHEHHBIX CUCTEM C PaBHOMEPHOM
WM KOMITaKTHO-OTKPBITOM TOMONOrusAMU. TaMm ke mojyuyeHsl U HeoOXOOUMBIe YCIOBUS MPUHAATICKHOCTH
BTOPOMY M TpeTbeMy Kiaccy bapa mnpous3BoibHOro (yHKUMOHaAa Ha MPOU3BOJBHOM METPUYECKOM
MpPOCTPAHCTBE.

Bo Bropoii rnaBe aucceprauuu 10Ka3zaHO, YTO MUHUMAJIbHAsl MOJYHENpPEphIBHAS CBEPXY Ma)kopaHTa
NPOU3BOJILHOIO MoKasaress JIsanmyHoBa He MPUHALIEKUT NEPBOMY kilaccy bapa Ha MpoCTpaHCTBE TMHEHHBIX
CHCTEM C KOMIAKTHO-OTKPBITOW TOmoJoruei. Jloka3arenbCTBO €ro NMpUHAAJIEKHOCTH BTOpoMy Kiaccy bapa
Obi1o mpoeneHo M.H. CepreeBbiM. DTO OKOHUAaTeNbpHO pemwio 3agayy B.M. MuiivoHmuKoBa o
HAaXO0K[CHWM HAMMEHbLIEro Kiaacca bapa, KoTopoMy NpUHALNIEKUT MaKopaHTa nokasarens JianmyHosa.

B oagnom u3 cBoux noknaaoB B.M. MuniMoHIIMKOB NOCTaBWI 3a/lady O HaX0XKJA€HUU MUHHUMAJIBHOTO
knacca bapa, koTopomMy nmpUHALIEKUT MaKCUMaTbHAs MOJYHENPEPbIBHAS CHU3Y MHUHOPAHTa MPOU3BOJBEHOTO
nokasarens JIsmyHoBa Ha MPOCTPAHCTBE JMHEHWHBIX CHCTEM C KOMIAKTHO-OTKpBHITON TOomojoruei. B.B.
beikoB 1 E.E. CanoB ycraHOBWUIW, YTO OHa MPUHAIJIEKUT TpeTbeMy Kiaccy bapa (paHee 310 ObLIO
ycraHoBneHo M.H. CepreeBbiM 1Ji1 TpeXMEpPHOTO Ciayydas).

A.H. BeroxuH BO BTOpOi r1aBe YCTaHOBUJ, YUTO MAaKCUMaJlbHasl MOJyHENPEPbIBHAA CHU3Y MUHOpAHTa
nroboro nokazarens JIssmyHoBa HE MPUHAJIEKUT BTOpOMY Kiaccy bapa Ha npocTpaHCTBE TMHEHHBIX CUCTEM
C KOMITAKTHO-OTKPBITOM TOTOJIOTUEH.

Jlns vccieoBaHUs CTOXAaCTUYECKOM YCTOMUMBOCTU mokasareneit JIsmyHoBa nuHelHbIX cuctem B.M.
MMUIITMOHIIIMKOB BBEJT BEPXHUE U HIDKHUE BCIIOMOTraTe/IbHbIE OKA3aTeN, CTapIline W3 KOTOPBIX COBMAJaloOT
C BEPXHUM LIEHTPAIBHBIM IMOKa3aTeNeM, a MIAJIINe ¢ HWKHUM LEHTPAIbHBIM MOKa3aTesleM, BBEACHHEIMU
P.5. Bunorpagom. B.M. MUNIIUOHIIMKOB MPEAMNONOXKUI, UYTO IPOMEKYTOUHBIA BEPXHUHA U
COOTBETCTBYIOLIMI €My HW)KHHM BCHOMOraTesbHBIA MOKazaTenu comagaioT. B panbHeidmem O.I
WnnapuoHoBoii Oblla MOCTpOEHA TpEeXMepHas CUCTEMA, AJId KOTOPOH MPOMEKYTOUHBIE BCIIOMOTaTe/IbHEIE
nokasaTesi He coBrnaaaroT. Bo3HuK Bonpoc 06 ux 63pOBCKOM KJjacce.

B Tpertbeii rnaBe auccepTalyy yCTAaHOBJIEHO, YTO BCE HM)KHUE BCIIOMOraTeNIbHBIE MOKA3aTeNH, KpOMe
CTaplllero, He TMpUHAJJIekKAT BTOPOMY Kiaccy bapa Ha NMpOCTpaHCTBE JIMHEHHBIX CHCTEM € KOMITAKTHO-
OTKpbITOM TOMosiorkeld. Panee B.I'. @eknuHpIM ObIIO yCTaHOBJIEHO, YTO HA 3TOM INPOCTPAHCTBE OHHU
NpUHAIeXaT TpeTbeMy Kiaccy bapa.

B Tperbeii riaBe aMcCepTaLMM YCTAHOBJIEHA HENPUHAUIEKHOCTH IPOMEKYTOUYHBIX BEPXHHUX
BCIIOMOTaTebHBIX MOKa3aTeneil TpeTheMy Kiaccy bapa Ha mMpOCTpaHCTBE JIMHEHHBIX CUCTEM C KOMIIAKTHO-
OTKPBITOM TOMOJIOTUEH.

B.M. MUIIHOHIIMKOB TPEIJOKUI JIBa €CTECTBEHHBIX pACIIMPEHUS MOAMHOXKECTBA IPAaBHIbHBIX
NTMHEHHBIX cUcTeM. [lepBoe — 3TO MOJMHOMXKECTBO JMHEMHBIX CUCTEM, Y KOTODPBIX MOKasarenu JIamyHoBa
MHBapUaHTHbl OTHOCHTEIBHO HKCIIOHEHLMAIBHO YOBIBAIOIIMX BO3MYIUEHHHA. BTOpoe — MNOAMHOXKECTBO
JMHENHBIX CHUCTEM, KOTOpble OOOOIIEHHBIMH JIAMYHOBCKMMHU IpeoOpa3oBaHMAMM INPUBOAMMBI K
JIMaroHaJbHBIM CHCTEMaM C YIOpPsII0OYeHHbBIMU JUaroHauamMu. B.M. MUIMOHIIMKOB yCTaHOBUII BKIIFOYEHHE
BTOPOrO MHOXECTBa B MEPBOE M IOCTABWJ BOIMPOC O €ro CTPOrocTH. B ueTBeprToii rnase auccepranuu
JI0Ka3aHO, YTO 3TO BKIKOUECHUE ABISETCS CTPOTUM.

B uccnemoBanusax M. MucuypeBnya (M. Misiurewicz) ObUIO YCTAHOBJIEHO, 4YTO B cily4yae
MPOM3BOJILHOTO ~ KOMIAKTHOTO pUMaHOBAa MHOrooOpasust TOMOJIOTMYECKas OSHTPOMUS He  SBJSETCS
TOJIyHENPEPLIBHON HU CHHU3Y, HU CBEPXY Iaxe Ha rmpocTpaHcTBe AuddeomopdusmoB ¢ Tononorued 1-ctpyi, u
ObLT IOCTABJIEH BOMPOC O Kjacce bapa, KoTopoMy NPUHAAJIEKNT TOIOJIOTHYECKas SHTPOIHA.

B nsT0#1 raBe AuccepTanyy JOKa3aHo, YTO TOMOJIOrMYECKas SHTPOMHMS Ha NMPOCTPAHCTBE HENPEPbIBHBIX
oToOpaXKeHH i KOMIIAKTHOrO METPUYECKOT0 NPOCTPAHCTBA ¢ PABHOMEPHOM TOTIOJIOTHEN NPUHAISIKUT BTOPOMY
knaccy Bopa, ¥ MOCTPOEHO Takoe CeMEHCTBO JIMMIIMIEBBIX OTOOPaKEHWM, HENPEPBHIBHO 3aBHCAIIMX OT
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napaMeTpa W3 HEKOTOPOTo KOMIMAKTHOrO METPUYECKOro MPOCTPAHCTBA, YTO TOMOJIOIMYECKAs SHTPOIHMS HE
sBisieTcs GyHKUMel nepeoro kinacca bapa.

3ameuyanue

O6paimaer Ha ce0s BHMMaHHE, YTO Ui MPOMEXKYTOUHBIX BEPXHUX BCIIOMOraTe/bHBIX IOKa3aTesei
MunnuounyKoBa B AUCCEPTALMK JOKa3aHa JMINb HeMpUHAUIKHOCTh TpeTheMy Kiaccy bopa, HO He naHO
HUKAKOM OLIEHKK CBepXY G3pOBCKOro Kjacca, KOTOPOMY 3Ta MOKa3aTeNv NPUHaJIEXKaT.

BriBoabl

Tucceprauust A.H. BeToxuHa MocBsiieHa akTyalbHbIM NMPo0ieMaM acMMITOTHYECKOH TEOPUH JTIMHEHHBIX
nipdepeHIraTbHEIX CHCTeM. B auccepTalum MomydeHsl DIyOOKHME pe3yNbTaThl, OTHOCALIMECS K TEOpUH
6IPOBCKUX KJIACCOB JIAMYHOBCKUX TOKasateneil. Bee yTBepkaeHHs AuccepTaluu YeTKO copMyIMpOBaHbl 1
cTporo nokasaHbl. HOBM3HA MOJYYEHHBIX PE3yJbTATOB MPOSBIAETCA KaK B METOJAX MCCIEeN0BaHUM, Tak U B
COJIEpYKaHNK OKa3aHHbBIX TeopeM. Pabora o6najaeT BHyTPEHHUM €MHCTBOM U 3aBEPIICHHOCTBIO.

Pesy/sTaThl AUccepTalyy OMmy6IMKOBAHb! B IOMHOM 00beMe B BeyIUX HaydHbIX M31aHUAX. ABTOpedepar
JMCCepTaLiK MPAaBHIBHO U TTOTHO OTPAKAET €€ COAEPIKAHUE.

B mucceprauun A.H. Beroxuna «MeroJ HEOpAMHAPHBIX CEMEHCTB B TEOpUH O3IPOBCKUX KIACCOB
nokasareseii JIanyHoBay pellleHa KpyNHas MaTteMaTHyeckas npobiemMa 06 yCTaHOBIEHUH TOYHBIX G39POBCKUX
KJIaCCOB JIAMYHOBCKHUX IOKa3aTelen.

Cuuraro, 4To auccepraums Anekcannpa HukonaeBinua BeToXmHa yNOBIETBOPSET BCeM TpeOOBAHUAM,
npenbaBiseMbiM BAK k auccepTauusv ma CONCKaHMe yd4eHOH CTeNeHu JOKTopa (PU3HKO-MaTeMaTHIECKUX HayK
no cneuransHocTd 01.01.02 — muddepeHumanbHble ypaBHEHMs, JMHAMUYCCKUE CUCTEMBI U ONTHMABHOE
yIIpaBJeHNe, a ee aBTOP 3aCiy’)KUBAET NPUCYIKACHNS YUeHOH CTeneHu T0KTopa GHU3NKO-MaTeMaTHIECKUX HayK.

ABTop oT361Ba: Mopo3os Ouer Mropesuu, 10KTOp QU3MKO-MaTeMaTUYECKUX HayK, JOLEHT

MecTo pa6oThl, HOJKHOCTB: (eiepalbHOe rocy1apCTBEHHOE Or0IKETHOE 00pa30BaTeIbHOE YUPEkKACHNE
BBICLIEr0 MPO(ecCHOHaIBHOTO 06pa3oBaHus « MOCKOBCKHI rOCY1apCTBEHHbIN TEXHUYECKHUIT YHHBEPCUTET
rpa’kIaHCKOM aBHALMK», HaKyIbTET NPUKIAIHOM MAaTeMaTHKH 1 BEIYMCIIUTENBHOM TeXHUKH, Kadeapa
BBICIIIEH MaTeMaTHKH, mpodeccop.
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