
OT3bIB O®MIMAJIBHOO ONNOHETA

Ha AuccepTalHOoHHyo paboty Pemerosow Onbrn Ovreropnni «/[mHamuyeckune

PexKHMBI MOJeJei OCKMWIATOPOB ¢ FHcTepesHCHbIMH HeJIHHeHHOCTAMH»,
IipeqcTaBseHHylo Ha coHcKaHHe y4eHOH cTeneHH KaHHaTa u3HKo-

MaTeMaTH4ecKHX HayK MO cielHaJIbBHOCTH 05.13.18-MaTeMaTH4ecKoe

MOJCJIHPOBaHhe, 4HCJICHHbIC MCTOAbI H KOMILICKChI THporpaMM

AKTyaJIbHOCTBNCCJICHOBaAHHA

IIpu mMoyerupopanww MHaMMKH MHOrMX TeXHHYeCKHX  CHCTeM

(yHAaMeHTAasIbHY!OPOIIb UIpaloT pa3sIM4Hble MOE OCIMIATOPOB, B YAaCTHOCTH

TapMOHWYeCKHKOCLMIWIATOp M OCHMINATOPBan-yep-Ilona. Yka3saHHbie MoOyeIu

omvcaTb KOIeOaTesIbHbIe pOleccbl, a TakxKe MO3BONIAIOT MOCJIMPOBaTb

pa3sHooOpa3HbleMepHoquyeckve JBWKEHHA B pxAe paqWMOTeXHH4eCKUHX CHCTeM,

HallpuMep, JJId TpvoqHOro reHepaTopa MW reHepaTopa Ha TYHHeJIbHOM muoge.
YnoMaHyTbIe +MOseIM TakxKe HaxOJAT pHMeHeHve B  pa3HOOOpa3HbIx

TIPHIOKeHNAX B POOOTOTeXHUKe,B YACTHOCTH, B MOJeIM NOBOpayMBarolleroca

poOota 4 T.2.

OyHYM U3 yHaMeHTaJIbHBIXCBOVCTB HeJIMHeMHbIX CHCTeM ABIIAeTCA

CMHXPOHM3allMa, a CHCTEMbI CBA3AHHBIX OCHMINATOpOB Bau-yep-Ilona aBiaetca

W3BeCTHBIM 3TAIOHOM JIA pealM3alM WaHHoro ABIeHHA. ITOT 9pMekT oKa3arica

HaOsOaeMbIM B CHCTeMaX pa3JIMYHOMMpMpoOAbITaKUX, KaK payjMOTeXHM4ecKHe U

9JIEKTPOHHBIe YCTPOCTEBA,a3epbl, a TAKE B pAye MexaHMyeckHx cucTem. J[pyroe

Ha3BaHve paccMaTpHBaeMoro ABJICeHHA — "3axXBaT 4aCTOTbI", 4TO OTBedaeT

W3MeCHEHHIO YacTOTHI aBTOKOeOaHUH NOX WevicTBueMBHelHeM cub. PesybTaTHI

B 9TOH OONacTH NOWy4eHbI TMWIb WA moyleneiiCUcTeM C @YHKIMOHaIbHBIMU

HemmHeHoctamu. IIpH 9TOM, BOMpOCbI! BO3HHKHOBeHHA UM OnNMCAaHHA

aBTOKOeOaHHii B CHCTeMaX C OMepaTOPHBIMH, U, B YAaCTHOCTH, C rMcTepe3HCHbIMU

HeJIMHeHHOCTAMH,paccMaTpMBaslacb JIMIUIb B HeOOJIbILIOM KOJIM4eCTBE padort.



IIpeyctapiaetca, 4TO M3y4eHMe XaOTH4YeECKMX Pe2xKHMOB HU HCCIeqOBaHve

BOTIPOCOB HX cTaOuIM3allMH B HenMHeHHBIXKoIeOaTeIbHbIX CHCTeEMaX ABJIACTCA

OJHUM M3 TepcieKTHBHbIX HallpaBleHHH HeIMHeHHOH JMHaMUKU B HacTOsIMMu

MomeHT. CyleqlyeTOTMETHTB, YTO paccMaTpHBaeMble B paboTe CHCTeMbI, a AMCHHO
-

cHcTema ocijmuiaTopos Bax-yep-Ilons, Haxoqamlaica Noy BO3qeMCTBHeMBHeINHeH

TapMOHH4ecKO CHJIbI, CIOCOOHBI AEMOHCTpHpoBaTb pa3zIM4Hble TMHaMu4ecKHe

pexKuMbI (MepvorM4eckuii, NOYTH MepHoyMyeckni, xaoTH4ecKHi). YipaBieHve

TIOMOOHBIMMCHCTeMaMM paHee OnMpasioch Ha KilaccM4eckve MeTObI (MpHHUMN

oOpaTHoi cBa3H, Mapametpw4eckuii). IIpegcrapnenHpii B padoTe MeTOL,

OCHOBaHHBI Ha JMCCHIIMpyrouleM CBOMCTBe TucTepe3HCHbIX 3BeHbeB, Ha MOM

B3IIA], ABIACTCA OHHM 43. MepcieKTHBHbIX HallpaBleHHi ylpaBJIeHHA

XaOTHYeCKOM JMHaMuKO. TakuM 00pa30M, CY4HTAaIO, YTO TeMa pelleH3sHpyemMon

KBaJsIMUKalMOHHONpaooTsl ABJIACTCA AKTYAJIBHON.

Hay4nHas HOBH3HAa AMCCepTaunH

BbIqeuO OCHOBHBIe pe3yJIbTaTbI paOoTb, MpescTaBlaoulMe, 10 MOemMy

MHeHHI0,Hay4HytoHOBM3HI.

1.Tlepperii w3 HMX CBaA3aH C MeHTMuKalMeH JMHAaMM4eCKHX pe2xKHMOB

KOeOaTeJIbHBIX CHCTeM, OTJIMYMTeEbHOM OCOOeHHOCTBIO KOTOPBEIX,

ABIAeTCA HayM4uMe THCTepesHCHbIx HemmHeiHocteli,M1O3BOJIAFOMIMX

paclIMpuTb KapTy JHHaMM4eCKMX pexKMMOB HCCIIeyeMBbIX CHCTeM.

2.Bropoii - 3TO pa3paboTKa MeTOa CHHXpOHH3al[HH CHCTeM OCIIMJIJIATOPOB

Bau-yep-Ilona B ycnOBMaX THCTepe3HCHOLO BO3TCHCTBUA,NO3BOJAIOMeTO

peaM30BaTb 9 3alanHbii ©AMHaMMYecKMii ~pexuM -— xaoTH4ecKHii,

Tlepwoyu4eckuhi,KBa3MNepHowM4eckHii,MU OTMM4AaIOMMiicAOT BCeX

CYIeCTBYIOWIMX.

3.Hakonell TpeTHi — KOMIMIeKC MporpaMM IA opraHHu3alluu

BLIMHMCJIMTCJIBHOTO SKCIICPHMECHTAC ICJIbIO peasIH3alMH MaTeMaTH4eCKNx
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MOjleIeH KoeOaTesIbHBIX CUCTeM (CHcTeMOcIIMUIATOpoB Bax-zep-Iloms)

C rMcTepe3HCHbIMM HeJIMHeMHOCTAMH.

IIpeycTaBeHHble pe3yJIbTaTbl, 10 MOeCMY MHeHHIO, B MONHOM Mepe

COOTBETCTBYIOT MacnopTy ciemMasIbHOcTH 05.13.18, MoryT cilyKUTb OCHOBOHAA

pellleHua 3afa4 CHHXpoHM3allMu, peryApuH3allMu WM yupaBseHHA XaOTHYeCKHMH

pe2*KHMaMH B KoyIeOaTesIbHbIX CHCTeMax C TMCTepe3HCHbIMH O10KaMH.

Teopernueckas HWMpakTH4ecKad 3Ha4HMOCTh AMCCepTallHHu

Mertogbl 4 asIropuTMBI, IpeCcTaBsIeHHble B paOoTeHalIpsAMy!O IIPHMCHUMBI K

pelleHvto 3aa4 UCCieqOBaHHA JMHAMMKUM Moselle KONeOaTeMbHbIX CHCTeEM B

yacTH WJeCHTHMUKaNMHpexXMMOB JBMKeCHHA B 3ABMCHMOCTH OT CHCTEMHBIX

TlapaMetpos. Oco6o oTMeyy pe3yJIbTaTbI paOoTh, CBA3aHHbIe Cc yiipaBseHveM

xaoTHYecKOH JMHAaMUKOM,OCHOBaHHbIe Ha TIPHHI[MMMaIbHO HOBOM Moyxose, a

MMECHHO, HCIOJb30BaHHM J{MCCHIIMpyIOWIMX CBOMCTB TMCTepe3HCHBIX 3BeCHbEB.

Jleticrsutensxo,Ha alllapaTHOM ypoBHe, rucTepe3HcHble OOK erko peamm3yemst
M MOryT OBITb BCTPOeHbI B peasIbHbIe TeXHMYeCKHe, 3IeKTPOMeXaHH4eckHe

CMCTeMBI Id OGecredeHHA %KeTAeMbIX PeKUMOB JMHAMUKH. OueBu HO,ATO 3TH 2Ke

pe3yibTaTEI OyyT MoONe3HbI Mp MOeNMpoBaHHu poOOTU3HpOBaHHBIXCHCTeM,

NOCKOJIbKy OOecneyeHve YCTOMYMBOCTHJBYHXKeHUA — MepBOCTeMeHHOMBaxKHOCTU

3afla4a IIpH MpoeKTHpoBaHHu U pa3pa0OTKe COOTBeETCTBYIOINMXTeXHH4YeCKHX

cuctem. B TeopeTwueckux HMNpHKaHbIX MCCIeOBAHUAX TakoKe MOryT OKa3aTbCsA

T1Ole3HBIMH HOBbIe METOAbI AACHTUUKALMMpexKUMOB JJMHaMUKH, OCHOBaHHBIe Ha

BBIYHCICHHM = JIAITYHOBCKMX MOKa3aTeyeH B cMCTeMaxX c_ HerliaKHMu

HemMHeiHoctamu. B coBpeMeHHEIX MOJI@NAXTeXHW4eCKHXCHCTeM HacTpoiiKa

yMpaBIAIOWAX BO3TeHCTBHMCBA3aHa C MCIIOIb30BaHMeM, B TOM 4HCJIe, OIOKOB C

HeriaqKMMM MW pa3pbIBHbIMM XapaKTepHCTHKaMH, TMO3ITOMYMIpeJIOXKeHHbI B

paSotTeMeTO], MOxKeT OKa3aTBCaA BOCTpeOoBaHHbIM.Takum oOpa30M, Houy4YeHHbIe

COUCKATCJICM pe3yJIbTaTbI AMCIOT YETKY!O WpakTH4eCcKyW HallpaBJICHHOCTh.
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O6mas xapakTepncTHkKa ANCcepTalHH

JlucceptaljuoHHad padoTa COCTOMT H3 BBeJeCHHA, MATH TlaB, 3aKKOUeHHA UH

civicka JIMTepatyppl. Cnucok myOsMKaljMiAuccepraHTa lo Teme AMccepTalMH

HacuuTbIBaeT 27 Te4aTHBIX paovor,OHA M3 KOTOPBIX 3 CIIMCKa, peKOMeHOBaHHOro

BAK, Bocems pa6ot u3 OubsMorpaduyeckon 6a3bI TaHHEIXSCOPUS. Kpome Toro

uMeeTca HHopMallvA O 3AperMCTPpHPOBaHHOM KOMIIIeKce IporpaMM, B KOTOPOM

pealIM30BaHbI aJITOPHTMbI pacueTa OCHOBHBIX JMHAaMM4eCKHX XapaKTepHCTHK

CHCTeM, OMMCbIBaIOWIMX OCIMIIATOP HM CMHCTeMbI CBA3AHHBIX OCIMIIATOpOB Bau-

nep-Ilona c yueTom ructepe3HCHbIx HeMHeMHOocTeH. ABTopedbepaTB JOJDKHOM

CTelNeHH OTBE4AaeT COJepKaHHO JMCcepTallMn.

Ileppaa rmapa HOCHT OO30PHBIMXapakTep, B Heli MpuBOAMTCA MOApoOHuEI

0630p JIMTepaTypbl, NOCBAIeHHOM TeMaTHKe vccileqoBaHua. TakxKe B IvlaBe

ONMCbIBaIOTCA MaTeMaTHYecKHe MOJeJIM TMcTepe3vca, B paMKax JBYX MOXOOB:

olepaTopHoro u (beHOMeHOJIOFMYeCKOLO.
:

Bo Bropoi rilaBe paccMaTpuBaloTcaA MOMUIMpOBaHHEIeMaTeMaTH4ecKHe

MOJeIM rapMOHM4eCKOrO OCIMIWIATOpa Cc TucTepe3HCHbIM 3BeHOM. Ha OcHOBe

IIpHMeHeHuaA Kylaccu4YecKoro MeTOZa Majloro fMapaMeTpa  UccyeqyIoTcsA

MHaMu4eckve OCOOCHHOCTH TaKHX CHCTeM, a TaK2%Ke BOTIPOC 0 CHHXPOHH3allHH B

aBTOKOJIeOaTeJIbHBIX CHCTeMAaX.

Vi3y4eHvto MOJMULUMpOBaHHBIXMaTeMaTH4eCKHX MOeNeH OCIMIIATOPOB

Ban-yep-Ilona mocsamjeHa TpeTba rasa. IIpeqnoxKeH MeTOT, NMO3BOJAIOWIMK

IIOY4MTb aHaIMTMY4ecKoe pellieHHe CHCTeMbI, a TakK%Ke PpelIMTb BOIIpOcC oO

CHHXPOHH3alMU OCIMIIATOpOB. B rape NpHBOAUTCAaIrOpuTM AIA onpezeeHuA

J{MHAMM4eCKUX PeXKHMOB B CHCTeMaX C THCTepe3HCHbIMHHeJIMHeHHOCTAMH,

OCHOBaHHbIM Ha MOJM@UIMpOBAaHHOMMeTOJe BBbIYHCIeCHHA JIAITYHOBCKUX

noka3aTesen. A TakxKe pelllaeTca BOMpoc O peryApU3allW XAOTHYECKUX PeXKHMOB

B PaCCMATPHBaeMBIXCHCTeMAX.

B uerBepToi rape mpeyiaraetca elle ofHa MOAMuKalluAMaTeMaTH4ecKon

MoyemM ociumatopa Bax-gep-Ilona c ructepe3vcHbIM OsIOKOM, raBHO



OCOGeEHHOCTHIOKOTOPOMABJIACTCA BOSHMKHOBeHHe XaOTHYeCKOrO MOBeeHHA B

cucteme 6e3 BHellIHero Bo3yevicTBHsA.C mpumMeHeHveM 4MCICHHBIX METOJIOB

ucclelyeTca JMHaMUkKa MpesOKeHHOMMOM M BBIMOHACTCA CpaBHUTeJIbHbIi

aHallv3 C pe3ybTaTaMH, MOJyYYeHHBIMHJIA KACCHYeCKOrO OCIMIIATOpa BaH-yep-

Ilona. C ucnons30BpaHvemM MeTOfa Masioro MapaMetpa ObiiM MNOy4eHbI

TIpHONMWKeHHbIeaHaIMTH4eCKHe PelleHHA A onucaHHoliMOJeuIM, pH ycOBHU

HaJIM4HA WMOTCYTCTBUA BIHYKaOWleHCHIBI.

B ruapax 2-4 juccepralHoHHoiipaOoTsl, MpecTaBIAIOWIMX OCHOBHBIe

pe3yJIbTaTbI aHasIMTMYeCKHX UCCieqOBaHHH MO YyKa3aHHbIM BbIlle 3aayaM,

TIpecTaBIeHO GobIIOe KONMYeECTBO MIVIKOCTpaTHBHBIXMaTepHalioB, MOMOrarollyjHx

OCBOeHHIO TeopeTuYecKoro MaTepuasa. [IpeqctaBneHue Takoro MaTepHasia OBIIO

ObI HEBO3MOXKHBIM 6e3 paspaOoTKHMporpaMMHoro oOecrieyeHHA, pealIM3ylollero

COOTBETCTBYFOINHe MeTObI M aslropHTMbI. MMeHHO BOorpocaM MOCTpoeHHA BeCbMa

HeTPHBHMAaIbHOrO MporpaMMHoro ObecrieyeHHA NOCBAMIeHa NATaA riaBa, B KOTOpor

IIpHBOJMTCA pearM3al[MA asIropuTMaBbIYHCeHHA pelieHuA TudcdepeHMasbHbIXx

ypaBHeHuii c rucTepesHcHontHeJIMHEMHOCTbIO(bopMasv30BaHHO

(beHOMeHONIOrM4ecKOHMojzebIO boyKa-Bena, a TakoKe peaslM3allMa YACIeHHOTO

pelieHua Ila MaTeMaTM4ecKOH MojyemM ocuMsaATOpa Baun-yep-Ilom1 c

ollepaTOpHon HesIMHeEHHOCTEW.

B uTore xouy OTMETHTS, ATO TMCCepTal[MA BbINOJIHeHa Ha BLICOKOM Hay4HOM

YpOBHe, MMeeT MIpakTu4ecKy!o HalipaBsleHHocTb. Meroysi MccueqOBaHH BIIOHEe

ajleKBaTHbI NOCTaBsIeHHbIM ,3aqa4aM. IlocrapneHHbie B paOoTe werM ObUIM

MOCTHTHYTHI.

3ameuaHHa No ANCCepTanHOHHOHpadoTe

1. B uerseptroi rape aBTop He TpuBoxuT du3sv4eckH OOOCHOBaHHBIX

NOATBEPKAeHMCIIpaBeAIMBOCTH paccMaTpHBaeMolMoe. Ccblika Ha

BHEIIHerO aHaslOrMio ypaBHeHHAM Kilaccuyeckoro ociMWIATopa BaH-yep-

Tlona ne smomHe yOequTenbHa. Cneqopano Obl MpHBecTu
,

‘



COOTBETCTBYIOMLY!O SJIEKTPH4eCKY!IO CXeMY, OIMCbIBaeMy!O ypaBHeHHeM

(4.1).
=

2. Bo Bropoi riaBe aBTopMCMOb3yeT U3BeECTHbIM O-1 TecT NA

WAeHTHuKalMn JMHAaMMYeCKMX PexKHMOB MOJelIeH OCIIMIUIATOPOBC

TucTepe3HcHbIMM Oo0KamMu. IIpu 3sTOM oMmMcaHMe TecTa OTCYTCTBYeT,

POBHO Kak OTCYTCTBYIOTCCBIIKU Ha padorTHI,rite3TOT TECT OMCaH, 4TO

3aTpYIHAeT MpoBepky pe3yJIbTaTOB padorsi.

3. B wucceptTaljMu UcnONb3yIOTCA pa3sIM4HbIe OOO3HAYeHHA TIA OMHOTO U

TOro *e MpeoOpazoBatess [Tpe3axa: B nepBow Hu BTOpOliriaBax MOpMBI

9TOFO OllepaTopa He COBMaaroT, 4TO 3ATPyAHAeT MOHMMaHHe paoortsl.

4. Hanwune qeBaTu (!)3HaKOB M0cJe 3anaTou (ctp. 64, 73, 76) B 3HaYeHHAX

IAMITYHOBCKHX OKa3aTesleii He BMONHe onpaByaHo
— Kak aBTOp

CIIpaBeJIMBO MIMWIeT, OHM BEIYMCIAFOTCA TIpHONMKeCHHBIMMMeTOaMH U

TaKad TOUHOCTh, KaK MHE Ka@KeTCA, He MOXeT ObITh JOCTHTHYTA.

Yka3aHHble BbIMe HesOCTaTKH He BJIMAIOT Ha oOlyro TIOJIOMKUTCJIBHYIO

oueHKy paOoTsi. Pe3yibTaTbI, MpeCTaBIeHHble aBTOPOM, B TOJIHOM Mepe

OTBC4aroT YPOBHIO KaHMyaTcKou AMCcepTalnn.

3aKJIOUWTeJIbHasd OWeHKA AuccepTauHn

Jlucceptauua Pemretopow Onsru OrseroBHbI mpeyctaBiaeT codoi

3aKOHYeHHy!O §=Hay4HylO-=KBaJIMUKal|MOHHyIO§=paboTy, B  KOTOpOH

COJepxKUTCA pellieHve aKTyaIbHOWHay4HOW3aa4 aHas3a KoeOaTeIbHbIX

cUcTeM (Ha IIpHMepe rapMOHH4eCKOTO OCIIMNIATOpaHMCHCTEM OCIMILIATOPOB

Bau-yep-Ilona) c rucTepe3HcCHbIMM HeJIMHeMHOCTAMH C TOUKH 3peHHA

pelieHua 3aya4 CHHXpoHM3auqun,peryiapw3auMu UU yipaBleHHA

XaOTH4eCCKUX Pe2%KUMMOB,a TakKxKe cTaOvIM3alIMH uv yipaBleHua. Padota

yqopleTBopsxet TpeOopanuam IlonoxeHua (B peaKUMM, yTBepxKeHHOL

lipaButentbcTBoM P® ot 24 centaOpa 2013 r. Ne 842) "O nopsgke

IIpHcyKeHHA YYeHBIX cTemeHeli", K KaHMaTCKMM JMccepTalMam, a eé
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aBTOP, 3aCJyKUBaeT MpHCBOeHHA YYCHOM CTeMeHH KaHAMaTa (u3HKO-

MaTemMaTW4ecKkux HaykK m0 cMemManbHocTu 05.13.18 — maTemaTu4eckoe

MO/JleJIMpOBaHle, 4YMCJICHHBIC MeTOJIbI MWKOMIVICKChI IpOrpaMM.

JloKtop (bu3HKO-MaTeMaTH4ecKHXHayK, :

3aBelyIOllMii JabopaTopHeli yipaBeHHA M HaBMrallHu

MeXaHHKO-MaTeMaTHYeckoro (akyIbTeTAa

@MeyepabHoro rocyapcTBeHHOr GrospKeTHOTOOOpaz0BaTeBHOTO

yapexeHus BbICHIero OOpa30BaHusA"MockoscKnit rocyapcTBeHHBI

yHuBepcutet uMeHH M.B.JIomoHocosa.
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