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OIIPEJAEJIEHUA, OBO3ZHAYEHUA U COKPAIIIEHUA

B Hacrosmiel guccepranMu  MPUMEHSIIOTCS  CHCAYIOLIME TEPMUHBI €
COOTBETCTBYIOIUMHU ONPEACTICHUSMU:

bugyprxauus — tepmun Obul BBeieH A Ilyankape B 1885r. (or ¢pany3koro
bifurcation — pa3ABOCHUE, BETBICHUE) U YIOTPEOIACTCA B IIUPOKOM CMBICIE IS
0003HAYCHHS BCEBO3MOKHBIX KAUECTBEHHBIX NEPECTPOEK WM MeTamop(do3
Pa3IAYHBIX OOBEKTOB NPH HM3MEHEHHHM MMApaMETPOB, OT KOTOPBIX OHU 3aBHCHT.
VYpaBHEHHS W OTOOPAKECHHS 3aBHCAIIME OT Psiia MAPAMETPOB, U3MEHEHUE KOTOPBIX
MOTYT ONUCHIBaTh K KAYECTBEHHOE MPeOOpa30BAaHUE CAMON CUCTEMBI, HA3bIBAEMOE
oudypranueii,

Xaoc — 3TO 4YEpPEeNOBAHHWE MOPSAAKA W CIIy4YalHOCTH. [lepBOHAYaIbHO OHO
O3Hauano OECKOHEYHOE MPOCTPAHCTBO, CYIIECTBOBABLICE OO TMOSBICHHUS BCErO
OCTaIbHOr0. Xaoc — 3TO Cy4YaitHOE NMOSIBJICHUE TIOPSAKA B OECIIOPSIIKE;

IlepemeskaeMoCTh — YepEAOBAHNE TIOPSAKA M XA0Ca SIBJISIETCS YHUBEPCATBHBIM
SIBJIEHUEM TPUPOIBL;

CamoappuHHOCTL — CBOHCTBO (PpakTanbHOro OOBEKTA, B KOTOPOM HYHCIIO
ONMPENENSAIONINX TEPEMEHHBIX OOJIbIIE €AMHUIBI U KOA()PUIIMEHTBI TOA0OUS 10 3TUM
NEPEMEHHBIM PA3JTUYHBIE,;

Camoopranmsanusi — CaMOINPOM3BOJILHOE MOSBICHHE NOPSAAKA B Xaoce C
(dpakTanbHOW  CTPYKTYpOil, BO3MOKHA  TIPpA  HAJIMYAA  HEIMHEHHOCTH,
HEPABHOBECHOCTH, HE3AMKHYTOCTH,

JHTPONHUA - a) MEPA HEYNOPSAJOUYEHHOCTH CUCTEMBI 0) MEPA HEONPEAEIICHHOCTH
OpH  CTATHCTHYECKOM  ONMCAHMA  B)  MEpa  OTHOCHUTEIBHOW  CTENCHHU
HEYMOPSIOUEHHOCTH HEPABHOBECHBIX COCTOSIHMI OTKPBITBIX CHCTEM T) Mepa
pazHooOpazus B TCOPUH SBOJTIOLNH,

CTpaHHbBIIi aTTPAKTOP — 3TO HE TOYKA M HE MPEACTBHBIA LUK (3aMKHYTas
KpuBasi) B (pa30BOM MPOCTPAHCTBE, a HEKOTOpas 00JACTh MO KOTOPOH MPOMCXOMST
ciyyvaiitHbie OnyxaaHusi. Pa3MepHOCTh - 1poOHasl.

KBa3unepuoanyHocTh — CYIIECTBOBAHWUE B CHCTEME JIBYX WIH 0OoJee
HECOM3MEPUMBIX YaCTOT;

I'MH — reneparop ¢ UHEPLUOHHON HEMUHENHOCTHIO;

OY- onepalMoHHbINA YCUIIATEND,

V' _ cemnosoi UHJIEKC,
{q - cTeneHb OJHOPOAHOCTH;
Y —npobHas 4acTh ()paKkTaTbHOM pa3MEPHOCTH MHOXKECTBA BEJIMUHH,

C - TOYHOCTH HAOJFOJICHU,
D¢ - KOppenssuOHHAs pa3MEPHOCTb.



BBEJAEHHUE

O0mass xapakrepucTtuka paoorbl. Hactosiimas pabota  MmOCBsIeHA
YHUCIEHHOMY W 3KCIEPUMEHTAIBHOMY MCCIICIOBAHUIO Haubosiee o0UIero sSBJICHHUS B
HEJIMHEHHBIX CUCTEMAX - TOMOKJIMHAYECKON OM(ypKaumy 1 nepexoaa oT NopsaKa K
Xa0cy yepe3 00pa30BaHUE MEPEMEKAEMBIX, (PPAKTATBHBIX CTPYKTYP.

Brepeble  MpoOBENEHO  AKCIEPUMEHTAIBHOE  MCCIAEAOBaHHME OH(ypKaumu
ckineuBaHus  («gluing» OudypkauMm) B AHAJIOTOBOM JJIEKTPOHHON  MOJENH
JUHAMHAYECKON CUCTEMBI TPETHErO NOPSAAKA: ypaBHEHUs JIOpeHIIa ¢ JOMOJIHATEIBHON
KBaJIpaTUYHOW HENMHEWMHOCTHIO. llepexox OT mopsaka K Xaocy B OJTOW CXeme
OPOUCXOANT IO 0COOOMY CLEHAPHIO: YEPE3 MOCIIEA0BATENBHOCTA TOMOKIIMHAYECKIX
Oudypkanuii, HauMHAs C TECPUOJMYECCKONW, W 3aKAHYMBas HEPETYJSAPHBIMU
KoneOaHUsIMM  HanpsbkeHuss B Uenu. Kaxknmas He3aBUCHMas NEPUOAMYECKAst
TpacKTOpus OM(PYpPKALUKA «CKIEUMBAETCS» C COCECAHEH B (PA30BOM MPOCTPAHCTBE W
CO3AcT HOBBbIC, C VJIBOCHHOW JUIMHOW. Jlajiee MOCIEeA0OBATEIBHOCTh OSTHUX
Oudypkanum TOPUBOJUT K  POKICHUIO XAOTHYECKOTO arTpakropa. Haim
SKCIEPUMEHTBI TTOJTHOCTHIO MOATBEPIMIM OCHOBHBIE BBIBOJIBI TEOPETHUECKUAX PAOOT
(M. A. 3akc, 1983, 1993).

B Hacrosmel pabote BoepBele OBUIO  UCCIICAOBAHO  YHHUBEPCAITBHOE
oToOpakeHrEe (PpaKkTambHOW SBOJIFOLMH MEPBI, PEATU3YIOUICE XaOTHYECKAE CUTHAJIBI
¢ ¢pakTaibHbIMU CBoOMicTBaMHu. [Ioka3aHO, YTO UMEHHO OTOOpakeHUE (PpaKTanbHON
sosponmn, npeanoskeHHoe 30K, JKanaGaeseim (2011, 2012) Ttoke peammsyeT
acCUMMETpUYHbIE Onypraum Trmna «gluingy.

[IpennaraeTcss HOBOE BBIPQKECHUE HBOJIIOLMOHHOTO MMapameTpa MNOpsaKa
Xa0THYECKOr0 MpoLecca. ITOT NmapameTpP MO3BOJISIET MOCTPOUTh OM(PYPKALMOHHYIO
aarpaMMy IO peaiu3allid, HE 3Has YPABHEHUS JIUHAMMYECKOH CHUCTEMBIL
[TpuBeneHbl MPUMEPHl MOCTPOCHUS OU(YPKALMOHHBIX JUarpaMM MO HOBO
METOJIMKE, TOKa3aHA YHUBEPCAIBHOCTh MPEIIAracMoOro METOIA.

[IpennaraeTcss HOBBI METOJA pacyeTa SHTPONMH XAOTHYECKOTO CHUTHAja ¢
YY4ETOM  CTENEHW OJHOPOJHOCTH JIBYMEPHOTO (ha3oBoro moprpera. llocTpoeHsl
3aBUCUMOCTH HEQIIUTUBHONH WH(OPMALMOHHONH 5SHTPONKAU OT 3BOJIFOLAOHHOTO
napaMerpa NOpsAAKa JUIsl TakuX JUHAMHYECKMX CHCTEM, KakK JIOTUCTUYECKOE
oroOpaxkenue [1], oroOpaxkeHue XeHoHa [2], Moau@uIMpOBaHHAs CUCTEMA
JlopeHua, Ui KOTOpO# peanu3yercst «ckienBaromasics» («gluing») oudypkanus [3],
oToOpakeHue (QpakTanbHOU 3BojoNMK [4], otoOpakenue Pynbkora [5]. [Tokazano,
YTO M3 4YHCIA WM3BECTHBIX MOJCICH JMHAMHUYECKMX CUCTEM TOJBKO pealli3aluu
O0TOOpaKCHUS (paKTaTbHOM 3BOJTIOLIAA YIOBJIETBOPSIFOT KPUTEPUSIM
CaMOOPraHu3alum.

AKTYaJIbHOCTDH TeMbl. [ OMOKJIMHWYECKas OuQypKalus - NEPEXo] K Xaocy
4yepe3 MOCIEeN0BATEIbHOCTh, TAK HA3BIBAEMBIX, «CKJICHBAKOLIMXCS» OUQypKanuii.
[Tapa ycTOMYMBBIX MEPUOINYECKIX OPOUT B TAKOM MEPEXOJAEC K XA0CY MPUOIIMKAETCS
B (pa30BOM NPOCTPAHCTBE K YCTOHYMBOW TOYKE, CIMBAKOTCSI U OOPa3yrOT HOBYIO
(hopMy YCTOHYMBBIX TEPUOAUYECCKUX OPOUT.



B cucreme JlopeHna tarxke HaOm0gacTcsl TOMOKIMHAYECKas Oudypkanus [6],
HO POXKIACHHE XA0THYECKOr0 AaTTpakTopa B (Da30BOM NPOCTPAHCTBE W3BECTHOM
(HemomuuimMpoBaHHOH)  cucTeMbl  JlopeHna  SBASETCS  «TOMOKJIMHUYECKUAM
B3pbIBOM» [7-8]. Budypkauus CKJIECMBaHUS OTJIIMYAETCS OT TOMOKIMHUYECKOTO
B3pPbIBA KAK MO KOJMYECTBY HOBOPOKIECHHBIX MEPUOJUYECKUX OPOWT, TaK U B UX
CTaOWUIBHOCTU. B3pBIB T€HEPUPYET, CUETHOE MHOYKECTBO MEPHUOIUYECKUX OPOMT.
Kaxnas w3 HMUX acuMOTOTHYECKHM HeycToiumBa. OHM 00pa3yrOT CBOEro poaa
«CKEJIET» JJIsl PAa3BHBAIOLICTOCS XA0THYECKOrO arTpakTopa. B mMpOTHBOMONIOKHOCTH
3TOMY CLEHApHI0, OM(YypKaLWs CKJICHBAHWS MPOU3BOIUT TOJBKO OAWH WM JBa
CTaOWJIBHBIX MEPHOIUYECKUX OPOUT [9]. TeM He MeHee, B XO€ NOCIEI0BATEIBHOCTH
Takux Oudypkanuii (popma NPUTATUBAOIIMXCS OPOUT CTAHOBHUTCS BCe OoJiee U Ooee
CJIOKHBIMH, U €T0 JUIMHA PACTET, PA3BUTHUE KOTOPBIX W 3aKAHUYMBACTCS XaOTHYECKUM
CTPaHHBIM ATTPAKTOPOM.

'omoxknuanueckas («gluing») Oudypkanms OOBOJBHO XOPOLIO MCCIEAOBAHA
TEOPETUYECKU, HO  YJEIEHO  MCHBIIE  BHUMAHHWS  DKCICPUMEHTAIBHBIM
uccnenoanusm [10-11], Her nmeranpHOro comocraBieHus ¢ Teopuei. IlosTomy
AKTYaJbHBIM SIBJISIETCS  SKCIIEPUMEHTAIGHOE HMCCIEAOBAHUE (PU3MYECKHX OCHOB
OuQypKalu CKJICHUBAHUS.

[Ipeanonaraercs, 4To TOMOKIMHHAYECKAs Ou(ypKalMs «CKICUBAHUS)» MOXKET
HAOJFOIATHCS U B B3PBIBHBIX KOJEOAHUSX MOTEHIMAIA HEHPOHOB THIMA «HAKOTUICHUE
- BBIOpOC». Jlns 3TOro HEOOXOAMMO TOJNYYUTh YHHUBEPCAIBHYIO MOJEIb -
OTOOpaKCHUE, ONMMUCHIBAIOIIEE MMEPEMEKACMYIO SBOJIFOLUI0 THIMA «HAKOIUICHUE -
BbIOpOC». B oTiiMuMe OT BCEX M3BECTHBIX AUPPEPEHUMATBHBIX M AMCKPETHBIX
MOJIECTIEH WHAMUYECKOW CHUCTEMBI JAHHOE OTOOPAKCHHE MOJDKHO PEAM30BaTh
Xa0THYECKME KONEOaHUsT C XapaKTEPUCTHUKAMH, COOTBETCTBYIOLIMMH KPUTEPHSIM
CaMOOPraHu3alum.

PaccmarpuBacMble HaMH SIBJICHUST OM(YpKalMW CKICUBAHUS, «HAKOTUICHUS -
BbIOPOCA» CBSA3aHBI C SIBIICHUEM MEPEMEKAEMOCTH. [lepeMekaeMoCcTh — YepeIOBaHHE
NOpsAJKa M Xa0ca SBISICTCS YHUBEPCAIBHBIM SIBICHUEM MNPHPOABI. DTOT TEPMHH
SBJIIETCS OOLIENPUHSTHIM B TMAPOAMHAMUAKE M 03HAYACT YEPEIOBAHUE JTAMHUHAPHOTO
peKMMa  IBWKEHHS SKHJIKOCTH C TYpPOYJCHTHBIM. AHAJIOTWYHBIE KapTUHBI
HAOMIOJAOTCT  BO  BPEMEHHOM  psAfe  aCcTPOPU3NYECKUX,  CEHCMHUYECKHX,
HEHPOPU3NUECKNX, HAHOTEXHOJIOTMYECKUX W IpYyrux mporeccos. [Ipu atom oOuieit
3aKOHOMEPHOCTBIO  SIBTISIETCS TAKXKE HEPErYyJIspPHAI CMEHA MEJIKOMACIITaOHbBIX
QuykTyaumii ¢ KpynHoMacmTaOHbIMM. B MOmensXx JAMHAMHYECKUX CHUCTEM
NEPEMEKAEMOCTh TOKE HAOJIOAACTCS YHUBEPCATBHBIM 00pa3oM, Kak MPAaBUIIO, B
BUJIC CMEHBI TMPOIECCOB YJBOCHUS MEpHOJA (HAMPUMEP, 4YEpe3 OTOOpaKCHHE
Oeiirendbayma) ¢ XaoCoM.

BrlmenepeyncieHHbIE MPOLECCH C MEPEMEKAEMOCTBIO MOKET PEaIM30BaThCS B
HEJIMHEHHBIX, HEPABHOBECHBIX M HE3AMKHYTBIX (OTKPBITBIX) CHCTEMAX, T.€. TMPHU
HUIAYUKM  YCIOBHWA JUIsl caMOOpraHmsanmu. lIponecc caMoopraHu3alii MMEET
CaMOIOJAOOHBIE JTMHAMUYECKUE XAPAKTEPUCTUKH, €ro (Pa3oBblii MOPTPET IOKEH
OBITH CTPAHHBIM ((PPAKTAIBHBIM ) ATTPAKTOPOM.



B coBpemenHbIX uccrnenoBanusx [12-19] paccmarpuBarorcs Oudypkanuu B
Pa3HBIX JUHAMUYECKUX CHCTEMAX, KOTOPBIE OMPEACISAIOT KAYECTBEHHBIC U3MEHEHUS
cocTtostHust cucTteMbl. [locTtpoeHne OudypKalMOHHOM JuarpamMMbl HETUHEHHOHN
JUHAMHAYECKON CUCTEMBI MPOBOAMTCS MO M3BECTHOMY MAapaMeETPy, KOTOPBIA MEHSET
COCTOSIHME CaMOH TUHAMMYECKON CUCTEMBL. BU(ypKallmOHHBIE AMarpaMMbl CTPOSTCS
KaK 3aBUCUMOCTh MAaKCHMAJIbHBIX 1 MUHUMAJIbHBIX 3HAYCHUH (PU3NUECKON BETMYMHBI
OT YMPABJISAIOUIETO MAPAMETPA, 3aJAHHOTO B YPABHEHUSX TUHAMUYECCKONH CUCTEMBI.

B Hacrosimee BpeMss HET  OOWICIPUHATOrO  lrOpUTMa  MOCTPOEHUS
OnQypKaMOHHON TuarpaMMbl JUHAMHYECKON CUCTEMBI, HE 3HAs MapaMeTp MOpsaKa
JUHAMHAYECKON cucTeMbl. MHOrMe NOPUPOAHBIE SBJICHUS MOXHO OINHCATh Kak
JMHAMHAYECKYHO cHUcTeMy. Hampumep, BpEMEHHBIE peai3alii ACTPOHOMUYECKHX
OPOLECCOB, M3MEHECHUS MOrOJAbl, MArHUTYIbl 3EMJICTPSICEHWUS W.T.J., SIBHO HE
COJIEPIKaT mapaMeTpa nopsaka. BcTaeT ecTeCTBEHHBIH BOMPOC: MOMKHO JIM TOCTPOUTH
OM(ypKAIMOHHYIO JuarpaMmy, HE 3Has NapaMeTrpa MOpsjaKa JWHAMUYECKON
CUCTEMBI?

YroObl pemmTh 3TOT BOOPOC B HACTOsMICH paboTe NpeuiaracTcss HOBOE
BBIPOKEHUE JUIsl MAapamMeTpa MOPSAKA 3BOJIOLMOHHOIO MPOLECCA. OTOT Mapamerp
NO3BOJIIET MOCTPOUTh OWM(PYyPKALMOHHYIO [auarpaMmy MO pPealu3alvv, HE 3Has
YPaBHEHUS TUHAMUYECKONH CHCTEMBI. C IIENTbI0 MPOBEPKH HOBOTO METOJA B KAYECTBE
reHeparopa peanu3alvu ObUTM  BbIOpaHBl PAHEE UCCICAOBAHHBIE  MOJENH
JUHAMUYECKUX CUCTEM, KaK JIOTHCTHYECKOE OTOOpaXEHUE, OTOOpaKeHHE XEHOHA,
moau(uumpoBanHas — cuctema  JlopeHma,  Aans KOTOPOM — peanusyercs
«cknenBawaics» («gluing») Oudypkanys M OTOOPaKECHUE «HAKOIUJIEHUE —
BbIOpOCa» [4, ¢. 17], B KOTOPBIX 3apaHee U3BECTHBI apaMeTpa MopsiKa.

Tarke B HacToAmEeidl padoTe paccMarpuBacTCs HOBBIA METOA  pacuera
WH(OPMALMOHHONH SHTPONUM C YYETOM  CTEINEHW OJHOPOAHOCTH ABYMEPHOTO
MHOKECTBA. [IpMMEHEHHE TaKMX METOAOB JUIsl AHAJIM3a JWHAMUYECKUX CHCTEM
SBJIIETCSA AKTYAIBHBIM BOMPOCOM. OCTAacTCS HEBBISCHEHHBIM BOIMPOC. MOKHO JIH
YCTAaHOBUTH 3aKOHOMEPHOCTH CBSI3M MEXKIY SHTPONUEH M MapameTpoM MOPsIKa
JTMHAMHAYECKON CUCTEMBI?

JIng 3TOM 1enu Hy»XHO YYeCThb CTPYKTYPYy Xaoca MyTeM OINpeAcTcHUs
HEAIIMTUBHOM MH()OPMALMOHHONW SHTPONMM S IBYMEPHOIO MHOKECTBA — (Pa30BOrO
NOpPTPETa BPEMEHHOW peam3aumu. 3aBUCHMOCTh HEAAJWTUBHOW HSHTPONHMHM OT
3BOJIFOIIMOHHOTO MapaMeTpa MOpsaka Ui AUHAMHUYECKMX CHCTEM PAa3HOro THUMA
MOKET TOKa3aTh, 4YTO HWMEHHO OTOOpakeHWE  (PpakTanbHONW  SBOJIKOLMH,
NPEUIOKEHHOE HAMM, PEAIM3yeT aCMMMETpUYHble Oumdypkamuu tuna «gluing» wu
Xa0C,  YAOBIECTBOPSAIOIIMN  SHTPONUUHBIM  KPUTEPUSIM  CaMOOPraHM3ALNAA
0,567<5<0.806, rne S - 3HaueHue sHTponmu Konmoroposa — CruHas. DTU KPUTEPUU
camoapdurHOCTH M camononodust Obum ycraHoBieHbl (JKanaGae 3. K., 1996)
paHee.

OHTPONUIHBIA aHAIN3 YacTO MPUMEHSETCS B COBPEMEHHBIX HMCCIEAOBAHUSIX
[20-22]. Opnako, ONpPENENEHUWE CaMOW DHTPONMM TPU HAIMYMK  PA3IUYHBIX
PEATBHBIX ~ YCIIOBMH  SIBJISIETCS  HE3ABEPLICHHBIM  BONPOCOM.  OTCYTCTBYIOT
UCCIICIOBAHMSI, TOCBSALICHHBIE  KOJMYECTBEHHBIM  SHTPONMMUMHBIM  KPUTEPUSIM
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CTPYKTYPBl Xa0Ca, YCIOBUSM BBIOJHEHUS M3BECTHBIX TeopeM [lpuroskuna,
KnumoHTOBHYA U.T. 1.

B nocnennee BpemMsi yCTaHOBJICHBI BO3MOKHOCTH O0JIe€ TOUHOTO ONpPEACTCHUS
SHTPONUM C YYETOM €€ HEAJUINTUBHOCTH, CBS3aHHOM C HEOAHOPOJHOCTHE) CHCTEMBI
[23]. HeanmuTuBHOCTE MH(POPMAIMOHHON SHTPONMHUM S JBYMEPHOTO MHOKECTBA —
(ha30BOro MOPTpPETa BPEMEHHOM peain3alii MOKHO OOHAPYXHUTh C YUYETOM CTEIICHU
OJTHOPOJHOCTH (. DTOT NapaMETP MOKET OBITh ONMPENEICH B BUIE MEPBI OTKJIOHECHUS
craructukn [lammuca or craructuku [mb6ca. [lpu q=1 sHTponus AOMKHA OBITH
aJAIMTUBHOM, sHTponus Llamnca 1omKHa COBNAAATh ¢ SHTPONUEH PEHbH.

Henbo HacTosimeld padoOTBI SBISETCS YUCICHHOE W JKCHOEPUMEHTAIBHOE
UCCIICIOBAHUE TOMOKJIIMHUYECKOW Oudypkaumm B PagMOTEXHUYECKOH CXEME
moau(uumpoBanHoit  cuctembl  JlopeHma.  OnpeneneHue  COOTBETCTBYIOLLETO
napaMeTrpa NOpSAKa, WM3MEHEHUWE KOTOPOro MPUBEAET K  Oudypranusm.
YCTaHOBNIEHUE CBSI3M MEXKIY JHTPOMHMEH € YYETOM CTENECHH OJHOPOAHOCTH W
napaMeTpoM MOPsAAKa JMHAMAYECKON CHCTEMBI.

3agaum uccjie10BaHusA

- Pazpaborarte u coOpare pagMOTEXHHUYECKYKD CXEMY MOJIU(PULIMPOBAHHOMN
cucteMbl U depeHunanbHbIX ypaBHeHUH JIopeHLa.

- HccnenoBare pexxuMbl  OMQypkaumid  paaMOTEXHUYECKOH  CXEMBI H
COIOCTABUTh C TEOPETHUCCKUMH MPEACKAZAHUSAMHU.

- Tlomyuuts oTOOpakeHHMe, peaim3yroniee OudypKanuu CKICUBAaHUS W
(paKTaTbHBIEC, CAMOOPraHU30BAHHBIC CTPYKTYPHI.

- Pazpabotare anroput™ onpeaeieHns SBOIOLMOHHOTNO MapameTpa mopsjaka v
SHTPONUM C YUYETOM CTENEHU OJHOPOIHOCTH PEANTM3aNN JUHAMUYECKOM CHUCTEMBI.

- Tloctpoute WHQPOPMALMOHHO - SHTPONMIHYIO JUArpaMMy H ONPEACIUTH
KPUTEPUHU CaMOMNOI00HOCTH, caMOaPUHHOCTH M CaMOOpraHu3aluy JUHAMHYECCKUX
CUCTEM.

OO0BbeKTOM HCCACA0BAHUSA SBISIOTCS PAAUOTEXHUYECKAS CXEMA, PEATTM3YIOIIAS
3BOJIFOLIAIO MOAU(PUIMPOBAHHOM cucTeMbl JIOpEeHIa U TMHAMUYECKUE CHCTEMBI, TIE
HaOMOJAr0TCs OUPYPKALMOHHBIE PEKUMBI.

IIpenmeroM wucciaeq0BaHus SBISIETCS HENWHEHHbIE 3((EKTHI B CcHCTEME
OCHMIUIATOPOB. budypkanmm B  IMHAMMYECKHX  CHCTEMAX, YCTAHOBJICHUE
SHTPONUIHBIX 3aKOHOMEPHOCTEH, ONMPEACTIEHUE MapaMeTpa MOPsAKa AMHAMUYECKIX
CUCTEM.

Metoabl Hcc/IeA0BAHHS. budypkauus ckiienBaHHS MCCIEIOBAACH B
PAIMOTEXHUYECKOM 3KCIEPUMEHTE. 3alKch MJAHHBIX MPOM3BOAWIACHE B Cpele
LabView. [lpu o00paboTke HKCIECPUMEHTANBHBIX JAHHBIX, YHUCICHHOM aHaJIU3e
OM(YyPKAIMOHHBIX PEXUMOB, OTOOpaXEHUS (PaKTAIbHON 3BOJIOUMU  MEPBI
MCIOJIb30BAJICS] KOMITBIOTEPHBIN aHaiu3 B cpene Matlab.

Hosu3Ha ucciienoBanus

- OKCHEpUMEHTAIbHO  OOHapykeHa  Oudypkauus  CKICHBAHWS B
PAIMOTEXHUYECKOH CXEME, KOTOpas MOJACIUPYET MOAM(PHIMPOBAHHYIO CHUCTEMY
i depeHInaTbHBIX YPaBHEHHI JIopeHna;



- [Tonyuena popmyna oToOpaskeHUs PpaKTATIBLHOM SBOTIOIUNA MEPHI U MOKA3aHO,
yro OuQypKalus CKICUBaHUS HAOMIOAAETCS U B B3PhIBHBIX KOJIEOAHUSX;

- IlpennoxkeHa 0OOOLICHHAs METPUYECKAs XaPAKTCPUCTHKA, OMPEACISIOIAs
COCTOSIHME TMHAMUYECKOW CHCTEMbI M MOKET CITY>KATh 3BOJTFOLMOHHBIM TapaMeTPOM
NOPSAKa TMHAMAYECKON CHCTEMBI.

- [Ipennosken meTox THPOPMALMOHHO - SHTPOIMHHOIO AHAIN3a AMHAMUAYECKOM
CUCTEMBl C YYETOM CTENEHH OAHOPOJHOCTHM €€ peanu3ald M YCTaHOBJIEHA
3aBHCUMOCTb SHTPOIHHA OT 3BOJIFOLIMOHHOTO MapamMeTpa MOPSAKa.

OCHOBHBIE M0JI0KEHHS, BBIHOCUMbIE HA 3a1IHUTY

1. Ha pammorexHudeckoid MoAeIM MOAM(PUIHMPOBAHHONH JIHHAMHAYECKOM
cucTeMbl JIOpeHIa SKCIEPUMEHTATIBHO MOATBEPKICHO CYIIECTBOBAHUE OM(ypKaLmn
CKJICMBAHMsI, paHEE MPEACKA3aHHOW TEOPETHUECKH.

2. budypkanus ckiaenBaHus HAOMIOAACTCS W B OTOOPAKEHUM (DPAKTAIBHOM
3BOJIFOLIMA MEPBHI.

3. CoCTOSIHHE TUHAMMYECKOW CHCTEMBI MOYKHO OIMHUCHIBATh M0 pEaH3aLMsIM
JUHAMHAYECKON CHCTEMBI YEPE3 BBIYMCIICHUE 3BOJIOLMOHHOIO MapaMeTpa MOpsIKa,
NPEIOKEHHOTO HAMMU.

4. Peammzanun oTOOpakeHUs (PpaKkTaabHOW SBONIIOIMH MEPBl M TeHepaTopa
IUHAMHAYECKOTO Xaoca ¢ (a3oBbiM ympaBieHueM [24-27], TEOPETHUECKH W
AKCIEPUMEHTAIIBHO YAOBIETBOPSIOT KPUTEPAN CAMOOPraHU3alny.

Teoperuveckass W MNpPaKTHYECKass 3HAYMMOCTH PadoThl. [loydyeHHBIE
pe3yapTaTel  MOTYT  HAlTH  NOPUMEHEHHWE s co3daHust  3PQPEKTUBHBIX
CBEPXILIMPOKOINOIOCHBIX TEJICKOMMYHUKAMOHHBIX CETEH, A aHanu3a padoTel U
YIPaBIEHUS] UHTEIUICKTYaIbHBIMA CHCTEMAMU, MIPH CO3/1aHUU HEHPOHHOW CETH W T.
1. Peannzanuu 31€KTPOHHOM CXEMBI MOJETHPOBAHUS MOIUPULIMPOBAHHOW CUCTEMBI
muddepeHmanbHbiX  ypaBHeHUH JlopeHla MMEIT CXOJCTBO C peah3alusiMu
HEWPOHHBIX MOTEHIIHAIOB.

OtoOpakeHre (PpakTaTbHONH SBOJIIONMA MEPBI MOKET HCIOIb30BATHCS IS
aHaimnza acTpOPU3NYECCKUX, CEUCMUYECKHUX, Helpou3nUECKuX,
HAHOTEXHOJIOTMYECKMX BPEMEHHBIX PSAAOB, KOTOPBIC PEATM3YIOT XAOTHYECKHE
KOJ1€OaHusl, YAOBIETBOPSAIOIINAE KPUTEPUSIM CaMOOPraHu3aliuu.

C moMOIIBI 3HTPONMHUIHO — WH(POPMALMOHHON IMarpaMMmbl, pa3pabOTaHHOH U
YCOBEPIICHCTBOBAHHOM HaMM, MOXKHO 0OJi€€ TOYHO, YEM CYIIECTBYIOIIAE METOJBI,
AHAJIM3UPOBATh TUHAMUYECKUE CUCTEMBI PA3JIMYHOM MPUPOBI.

HcrouynnkamMu  HCC/IeI0BAHUSI  SBISIFOTCS  OCHOBHBIE — TEOPETHUYECKHE
NOJIO)KEHUSI COBPEMEHHOH HEIMHEHHOH (U3UKM W TEOPETUUYECKHUE PE3YJIbTAThI
OPUTHHAJIBHBIX HAy4YHBIX pa0O0T, NOPHUBEACHHBIX B CHOUCKE HWCHOJb30BAHHBIX
MUCTOYHUKOB.

JInyHbIi BKJIAaA AaBTOpPAa 3aKIOYAcTCs B TOM, 4YTO BCE YHCIECHHBIE U
SKCIEPUMEHTAJIBHBIC PE3YIBTAThI OB NOJYUYEHBI JIMYHO coucKareneM. [locranoBka
3a1a4 W OOCYXKIOEHWE PE3YJbTaTOB MPOBOJWIACH COBMECTHO C HAyYHBIMH
PYKOBOAMTETSIMH.

JIOCTOBEPHOCTH Pe3yJabTATOB. JIOCTOBEPHOCTh HAYUYHBIX BBIBOJOB PAOOTHI
NOJATBEPXKIAETCS  COTTTACOBAHHOCTBIO PE3YJIBTATOB  (DM3WYECKOTO W YHCIEHHOIO
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DKCIEPUMEHTA C TEOPETUYCCKMMH  TOJOKCHUSMH, TOJYYCHHBIMU  JPYTHMHA
aBTOpPAMU, HCTIOJIb30BAHUEM JOCTOBEPHBIX METOIMK YUCIICHHOTO aHaIn3a.

AnpoOanusi padorbl. Pe3ynbTarsl, NOJYYEHHBIE B AMCCEPTALMOHHONW padoTe
JOKJIAJBIBATUCh U O0CY>KIAIUCh HA: MEKIYHAPOAHOH KOH(EPEHLMH CTYACHTOB W
MOJIOABIX yYeHbIX «Mup Haykw» (Anmarsl, 19-22  anpens, 2010), 7-i
MEXIYHAPOAHOH HAyYHOW KOH(EpPEHIMH «XaoC M CTPYKTYPBl B HEIMHEHHBIX
cucremax. Teopus wu oskcnepumeHt» (Kaparanma, 23-27 centsa0Ops, 2010),
MEXIYHAPOAHOH KOH(PEPEHUMH CTYJCHTOB W MOJIOABIX YYEHbIX «MUp HayKu»
(Anmarelr, 19-22 anpens, 2011), MeXayHapoaHOW KOH(EPEHUMH CTYACHTOB W
MOJIOJIBIX YUEHbIX «Mup Hayku» (Anmarsl, 23-25 anpens, 2012), 20th Conference on
Nonlinear Dynamics of Electronic Systems (Germany, Wolfenbuttel, July 11-13,
2012), Conference on Nonlinear Dynamics of Electronic Systems (Italy, Bari, July
10-12,2013), Ha Hay4yHbIX ceMHHapax Kadeapsl (U3MKUM TBEPAOrOo TENa W
HEJIMHEHHON (PU3UKH.

Hyoaukanuun. [To marepuanaMm auccepTaunoHHONH padoThl OMyOIMKOBaHO 12
NEYaTHbIX paboT, B TOM YHUCIEC 3 — B W3JAHUSX, PEKOMEHAyeMbix Komuterom mo
KOHTPOJIIO B cpepe oOpazoBanus u Hayku MOH PK, 1 — B peneH3upyeMoM sKypHaie
C BBICOKMM MMIMAKT (pakTopom, 7 nyOimKanuu B COOpHUKAX TE3UCOB U JOKIIAJ0B, 1 -
B JIOKJIa1aX MEXAYHAPOIHOHN 3apyOekHOM KOH(EPEHITHIA.

Cas13b TeMbl AUCCEPTALMH € MJIAHAMH HAYy4HbIX padoT. J(uccepraunoHHas
padoTa BBIMIOJIHEHA B COOTBETCTBUY € MJIAHOM HAYYHO — MCCIEA0BATENBCKUX PadoT B
pamkax mnporpammel KH MOH PK «I'pantoBOo€ (hPMHAHCMPOBAHWME HAYUHBIX
uccienoBanuiny (2012-2014 rr., Ne['PO112PK02530, wm¢pp 1100/T'®), nmo teme
«YacroTHas, uH(pOpMaLMOHHAs 17} SHEPreTHYECKas 3(PEeKTHBHOCTH
CBEPXILIMPOKOINOIOCHBIX TEJIEKOMMYHHKAITMOHHBIX CUCTEM).

Crpykrypa n o0bem auccepramum. J(uccepramus COCTOUT U3 BBEACHUS, TPEX
Pa3AeIIoB, 3aKIIFOUYEHUS, CIUCKA UCIIOJIb30BAHHBIX KCTOYHUKOB. PaboTa n3noxxeHa Ha
116 crpanuiax MaIIMHOMKUCHOTO TEKCTA, WILTIOCTPUPYETCs 71 pUCYHKaMHU, CIUCOK
MCIOJIb30BAHHBIX UCTOYHUKOB COACPKUT 83 HAUMEHOBAHMIA.



