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GOPMUPOBAHUE MYNbTUCTABMIBHOCTH, KIACCUOUKALUS W3OMEPOB
U UX DBOJIOIUA B CBASAHHHX SENTEHBAYMOBCKUX CHCTEMAX

B. B. Acmaxop, B.IlI.Bespy<4xo, B.U.IIOHOMAQpPpEHKO

PaccMoTpeHn MeXaHH3Mb OPMMPOBAHHUA MYNbTUCTAOHILHOCTH
B CBS3aHHHX PellrendaymMoBCKHX CHCTEeMax, [IpoBefieHa
KNnaccUPUKaLMA BO3MOXHHX BHROB KoneGaHHil, IpoclexeHH
3aKOHOMEPHOCTH B pOCTe UHUCJIa H3OMEpPOB C YBelIHYeHHeM
KOJUUEeCTBaA AYeeK M INepHojia UUKNA, HCCIeJOBaHa MUX 3BOJDUNA
IIpM U3MEHEeHUH NapaMeTpPOB CHCTEMHL.

Insa uccneloBaHUSA CBOHCTE M 3aKOHOMepHocTe#f MpPOCTPAaHCTBEHHO-
BpeMEeHHOI'0 Xaoca B KauecTBe Ipocreflumx Moxeneff 4YacTO HCHONLIYDTCA
CHUCTeMbl, TIpencTaBaAomme coloff Oonbmoe  KOJHYEeCTBO 'OXHOPOXHLX
3JIeMeHTOB, CBS3aHHHX MexRy cobo#f B uUenouky [1-4]. JINEeMEeHTOM LeNnovyKkH
BHOUPAPT KaKyp-JHOO U3 XOpPOmMO HIYUYEHHHX HeJNHMHEeRHHX CHUCTeM C HU3Kol
Pa3MepHOCTLED  (a3’oBOro  MpOCTPaHCTRBA, XEMOHCTPHPYOIMX  THUMHYHHE
nepexogn K Xxaocy. OmHOR M3 TakuX WHMPOKO pacnpocTpaHeHHHX Moxeeil
ABNSAETCA Uenoyka Hu3 ¢JeilreH6ayMOBCKUX 3NeMeHTOB. Ha Ham B3Iriasdnx, B
BHSABIEHUHN XapaKTepHBIX oco6eHHocTel . CIOXHOr'o
[IPOCTPAaHCTBEHHO-BPEeMEeHHOI'O IIOBeAeHUSA TaKUX ULeNoyeKk MOr'yT IOMOYb
HNCCIEeJOBaHNA CBSABAHHHX CHCTEM C HeOGOJbIIMM YHUCIOM 3JeMeHTOB. CnexmyeT
INONYEPKHYTh, 4yTo 3TO OTHOCUTCA He HelnocpeaCTBEHHO K
[IPOCTPAaHCTBEHHO-BPEeMEHHHM IIpoueccaM, a K MeXaHuU3My (QOpMHpPOBaHHUA
MYJIbTUCTAOUIBLHOCTH M KJAAaCCHPMKAUMK BO3MOXHHX BHAOB KoJelanuit. Jeno B
TOM, 4YTO -elle JHO Inopora BO3HMKHOBEHMSA Xaoca B TaKHX CHCTeMax
HalnolaeTcs doJabmoe KOJNUYECTBO OXHOBPEMEHHO COCYHESCTRYDIMX
ycTofluuBEX cocTosHUNL. . llpotlecc KX oOpa30BaHUA M KIacCHPUKaLUUA
BO3MOXHHX BHAOB COCTOAHMI, Kak OyzeT IOKA3aHO HHUEXEe, ABAANTCA OOCIMMMU
INSA UenoueK ¢ Ppas3lN4YHbM YHUCJIOM 23JeMeHTOB. [leTajlbHOe HCCIejoBaHKHe
CBA3AaHHHX CHCTEM C HeOOJNbIMM UHCIOM D3JIeMeHTOB HOCHT He TOJbKO
BCioMoraTeNbHbil XapaKTep, HO MMeeT M CaMOCTOoATeNIbHOe 3HayeHHe HU3-3a
HaJUU¥A B HUX MYJNbTHCTAOMABHOCTH. CHCTEeMH Xe C MyJAbTHCTAGUIBLHOCTHD
[IPUBJEKaANT K ce0e HMHTepeC B CBSA3M C BO3MOXHOCTLO HUX HCIHONbB3OBAHHUA B
KavyecTBe 3JeMEHTOB HNaMiATH [1]. B  padoTe HCCHAEAYOTCA MeXaHU3MH
QOPMHUPOBAHUS  MYJILTHCTAOMIBHOCTM B  CBS3aHHHX efireH6ayMOBCKKX
CUCTEeMaxXx ¢ JIMCKpeTHO# rpynnoff CHMMETPMH MO OTHOWNLEHHMD K BpeMeHHOMY
CABUI'y, IIPOBORUTCA  KJAacCHPUKALUUA BO3MOXHHX BHAOB KoldelOaHufi,
IpOCIEXUBALTCSA 3aKOHOMEPHOCTH B pOCTe UYKUCNa BHAOB KoJeCaHHR C
yBelIHueHUeM KoJuyecTBa SHAYeeK M INepHofa UMKIa, HCClelyeTCd HX
DBOJIOUMU NMPH U3MEHEHMH NapaMeTpOB CHUCTEML.

O6paTMMcss K  HCCIEZOBAHMO TpeX CBSA3AHHHX B LENOYKY
PelfireHOayMOBCKNX cHCTeM. UHCIeHHO n3yyanach CHUCTEeMa OTOOpaxeHHit BHzaa

X (n+1) = 4 - X[(n) + K (X;(n) - X_(n)),
X,(n+1) = A - X;(n) + K,(2X_(n) - X;(n) - X (n)), (1)
X,(n+1) = 4 - X (n) + K (X;(n) - X (n)),

rie A - nmapaMeTp HenuHeftHoctH, K, K, K, - KoodfuumenTn cBasu. Taw,

rie cneuMasbHO He oroBapuBaemcd, OyRem noxaratb K =K =K =K.
JKCIIepUMEHTaIbHO UCCNefOBaNUCh TPH Pe3UCTUBHO ~CBA3aHHNX
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KoneSaTeNbHHX KOHTYpa C HeluHelHOCTBD B BHZe p-n-nepexona,
CHHQa3HO BO3CYXZaeMHX  TIapMOHMYECKHM CHCHAJNOM TIPpH  3HAYEeHHAX

[[apaMeTpoB, COOTBETCTBYOIHMX (QefireH6ayMOBCKOMYy Inepexony K xaocy'.
[lapameTpy A B oOTOOpaxeHHSIX (1) COOTBETCTBYeT aMINHTYAa BHEmHEro
Bo3xeficTBHA, KOIPPHUMEHTY CBSA3M K COOTBETCTByeT BeNHYHHa, odpaTHas
CONpOTHBNIEHUD CBA3H. (CHcTeMa (1) ofnagaeT cUMMeTpHell 1O OTHOWEHHMD K

3aMeHe

(X, X, X)) — (X, X, X)) . (2)

B npexnene HyneBo#f CBA3M Kaxzult U3 SIeMeHTOB UENOYKH C
yBeJIHUYeHUEeM MapaMeTpa HeJIUWHEe#HOCTH HeMOHCTpHpYeT IocleloBaTelbHOCTDb
yABOSHMUL TepHuoaa, 4yTo HINOCTPpUpPYeT Xopomo H3BecTHaA
cujypkaunmoHHas AuxarpaMMa ("gepero dellrenGayma'), mnpemcTaBleHHas  Ha
puc. 1l(cm. Ha Bkuefike). Tak kak ¢elilreHGayMOBCKasi CHCTeMa MHMeeT
XapaKTepHYyD  CTPYKTYPY  BpeMeHHO#l  peannzauumu, T. €. 3HaAYeHUA
AUHAMHUECKO# rnepeMeHHOf N3MeHANTCS BO BpeMeHH B onpejxeleHHo#

3aKOHOMEePHOCTH, Kaxiwi#fi pexum mepwoga 2'T (n = 0,1,2,3,..., T = mar
HTepaunif MIM epuol BHemHero Bo3xellcTBUS) MoxeT OHTh 3anucal

MOCIeXOBATEIbHOCTBO 2 CHMBONOB, Kaxfuilt M3 KOTOPDHX COOTBETCTBYET
KOHKpeTHO!! BeTBM OHypkallMOHHON HaMarpaMmul (oTcuer OyaeM HauYMHATBL C
MaKCHMIbHOI'O 3HaYeHHS MNOCHEeLOBaTEeNbHOCTH, KOTOPOMY NPHUCBOHM HOMEep 1
(puc.1). Tenepb cocToflHHEe Kaxioro 3JeMeHTa UeNnouku B (UKCHPOBaHHbIH
MOMEHT BpeMeHM OyYAeT XapaKTepu30BaTbCS OIHUM H3 3STHX CHUMBOJIOB.

Kaxnuit BpemeHHO#t pexuM xoneGauHumit c nepuosoMm 2°T MOXeT OHTb
peann3oBaH C pa3JUYHLM IIPOCTPAHCTBEHHLM pacnpemelleHUeM COCTOSHHMEA Mo

nHenouke. KoHKpeTHHI! BpeMEHHOR pexuM C onpefeNeHHHM NPOCTPaHCTBEHHLIM

pacnpenenendeM OyneM o6ozHayath 2"T"”*, rme 1,j,k COOTBeTCTBYDT

KOHKPEeTHHM CHMBOJIaM YyKa3aHHOi. mnoclremnoBaTelbHOCTH. OTcueTr GyneMm
NPOBOANTL HAUYMHAA C MAKCHMANbLHOI'O 3HAYeHUS B NEPBOM OCLMINATOpPEe, YTO

YTO COOTBETCTBYeT i=1, j M K NPHMHHMADT 3HAuYEHHS OT 1 Jo 2. Taxum
o0pa30M, JAaHHad KJacCHQUKAUUS XapaKTepH3yeT I[OBelleHHe CUCTEMH Kak B
[IPOCTPaHCTBe, TaK M BO BpeMeHHW. PexuMH C OJAMHAKOBHM BpeMeHHbIM
nepuogoM OyZeM Ha3bBaThb H3O0MepaMH, ‘KaKk Obhlo IMpeaJIoxeHo B [6].
OyeBHAHO, YTO YHUCIO HIOMEPOB 3BaBUCHT OT YHCHA SAYeeK B LeomnykKe
U rnepnofa uukKna. Tak, B LeNoyke U3 TpeX fiYyeeK ¢ KaxZhM NOoCaeXyDIUM
YABOEHUEM YHCIO M3OMEpoB OyAeT BO3pacTaTh B ueThpe pasa, ANA YeTHpexX-

B BOCEeMb pa3, INA NATH - B MecTaHAUATb pa3 U T.A. B ofmeM BuAe EnA N

syeeKk M pexuMa nepuoga 2"T OymeT (2")' ' H3OMEpOB.

- Ina uccrexoBaHMA KX 3BOJOLUNUA IIPH H3MEHEHHHM IapaMeTpPOB CHCTEMH
MOJI€3HO IIOCTPOUTL SBOJDLUMOHHYD CXeMy B IIpeliene HyneBoffi c¢cBaA3M ¢
POCTOM napaMeTpa  HeJHH=2RHOCTH. OCKONIEKY B COOTBETCTBHHM C
6udypxauMoHHo#l xuarpammoit orgenvHo#t QefireHGaymoBCkoff cUcTeMn (pHC.1)

NpH YHBOEHMM IMepuoja 2'T Kaxjasad BeTEb S Ha 'mepeBe OQeitrenGayma"

MopoxiaeT KBe BEeTBH S MU S + 2", TO CXeMa 3BOJOUHM H3OMEpPOB ANS Tpex
SJEMEHTOB B MNpejeine HyneBoll cBaA3M OyieT HMeTh BHJ, NpelcCTaBJEHHHN Ha
puc. 2. flcHO, uUTO HETpPYAHO INOCTPOUTHL MNOJOOHYD CXeMy 3BOJOUUU U AN
Oonbllero 4Yucia 3JIEeMEHTOB. |

~ OcTaHoOBUMCA TMOJpoOHee Ha MCCIeZOBaHMU JHMHAMUKHM CHCTeMH (1).
YxkazaHHbEe ENSA BHPOXXSHHOr'O ClNydYas BHAH M30OMEPOB HMMEOT MEeCTO H IpH
KoHeuHo#l cBaA3U. Ha puc. 3 nokasHa cXemMa 3BOJIOUHM H3OMEpPOB C POCTOM

napaMeTpa HeXMHeNHOCTH NnpHM PMKCHPOBAHHOM 3HAuUeHUM CBSA3U K=0,005. [lpu

A < 0,75 B CHCTeMe MMeeTcs CHHPa3HWit H3oMep T ''. C pocroM A4

HadnofaeTcd  MNOCHeLOBATENbHOCTD uypkauuit  yoBOeHMs  CHHPA3HBIX
U30MEpOB, 3aBepllapliascs BO3HUKHOBEHNEM CHHPA3HOI'O. CTOXaCTHKYECKOro

‘ b
B pabome  [5] 6bis10 NOKA3AHO, Yymo  OUHaNuUKa  nodobHou

3XKCNepuMeHmasbHOU CcUCmeNH U3 JOBYX KOHMYypPOB XOpomo onuchBaemcst oByNs
KBAQOpAmU4YHLMU OmO6paXeHUSMU C maKUM Xe munoM CBSI3u, XKaxk B [1].



pexuMa. 3HauyeHHMs, MNpPH KOTOPHX NMPOUCKORAT OudypKauuMm YABOEHHUS, TOUHO
COBNAZalT C COOTBETCTBYOIMMK OHPYPKAUMOHHEHMY 3HAUEHUSIMH ORUHOUHON
cuctemsl. llocnegoBaTenbHOCTL MArKUX OHPYpKauuit ¢ yABOeHHEM IepHuoia
CHHPa3HHX HOMEpPOB OOpa3yeT OCHOBHYD BeTBb A DBOJDUNOHHONK CXeMH (pHC.

3). CuH@as3HbHit n30Mep T''' nopoxjaeT NOMMMO 2T '', CMEHSDIEro ero
MACKMM oOpa3oM, HM3oMepH 272, 2T7'"% u 2T7'%, KoTopHe cTaHOBRATCH
OCHOBAaHMSAMM HOBHX BeTBell MATIKMX NEepexoXOB MexAy KkoleSaTeNbHbMH

&
peXiMaMi CXeMH DBOJNDLUMH H30MepoB . Msomepw 27" u 2T'% saBnapTcs

CaMOCHUMMeTpPHUUYHLIMH B TOM CMBICJIe, 4YTO 3aMeéHa I[IepeMeHHHX (2) IepeBOAUT

TOYKM Ha LHUKJIe B TOYKM Toro xe umkna. Hzomepw 2T''° u 2T'* apmaprtcs
B3aMMOCHMMETDUYHLMA: NP 3aMeHe (2) TOYKHM Ha OJHOM M30Mepe INepexOomsT

B COOTBETCTBybLIME TOYKM Ha Zpyrom usoMepe. Kaxgmit mMKn B Lenouke

VEBOSHUIt CHHPaABHHX pEeXMMOB, TaK Xe Kak IiId T ', IOPOXZAET IOMHMMO

CaMOCHMMEeTpPHYHOI'O CHH{(Pa3HOI'O HHUKJIa C YIBOEHHLIM I[NepuoiaoMm
cauocvmue'rpnqnuﬁ HeCHHQA3HHM LMKJX ¥ JIBa B33aHMOCHMMETPHYHHX UMKIA,

odpaayloumx OCHOBaHMS HOBHX BeTBell SBOJNOUMOHHOH cCXeMH. 1akK, Hamnpumep, ”

1
kpome 4T'''  eme HaGNDZaeTCa CaMOCHMMETpHMUHHE 4T °' n  zaBa

B3aIMOCHMMETDMYHNX 4T , 4T ¥ T.h. (cM. puc. 3a). PaccMoTpum

3BOJIOLMIO CaMOCHMMMETPHYHHX HecHHPa3HHX LUKJIOB Ha I[pHUMepe H30Mepa

27:‘21 {cMm. puc. 306). C pocToM nmnapaMeTpa HelnHel#lHoCcTH HalnpHaeTCsa

HEemoYyKa MSACKHX TepexXoloB C YABOSHHMEM Iepuoga 2T -, 4T,

8T, 16T"'"! (orpanuMummcs uzOMepaMu IHepuoza 16T). Kaxguit wu3
LUKJIOB B NlepevicleHHOll Hemnouxe yXBOEHMHt, NMOMMMO YKa3aHHHX, 06pa3yDUMX
BEeTBb B MACKUX IepPeXofoB, NOpPOXAAeT eme ORUH CAMOCHMMETPHUYHHN WM
IBa  B3aMMOCHMMETPUUHBIX  UMKJA (CM. puc. . 30). Kaxgpift m3
CaMOCHMMETPHUHHX IMKJOB 3BONDLHUOHUPYET AHAJOTMUHEM OGPa3OM. OBOJDLHD

B3aUMOCUMMETPHYHRIX H3OMEpPOB pPaCCMOTPHM Ha IIpiMepe 3BOJIOHHN LHUKIOB

272 u 27'%°, C pocToM napameTpa 4 Ha O6ase Kaxgoro M3 LWKJIOB
HaOJNogaeTcs NocleloBaTelbHOCTh OUQypkKauu#t yaBoeHUsa nepuoza (BeTBU B’
M B’’’ Ha puc. 3B). CrelyeT OTMETHTb, UTO LUKIH OAMHAKOBOI'O NepHoOJAa
Ha Kaxjaoil n3 BeTBell ABIAANTCA B3aNMOCUMMETPUUYHLIMM B CMbBICIe 3aMeHh

(2). Ilomumo UUKNOB, OGpa3yLUMX BeTBM B’ M B’’, BO3HMKADT elie MO TpH

UMKNA C OXLMHAKOBHM mnepuoioM. Hanpumep, mnomuMmo 4T''° cymecTBYDT

nsomepu 4T, 472 47" nopoxpennsie uzomepom 2T''°. Uzomep 2T %

noMumo 4T''*, nmnopoxjzaeT B3aMMOCHMMETPHYHEE [I€PEUYHCIEHHLM H3OMEPH

a7 47'®  47'% llapa u3OMEpOB, CHUMMETDHUYHHX JApYr  IApPYTLY.
IOpoXZaeT W3OMepH, Takxe ofxagavumye B3auMHo#t cuMmMmeTpueil. Ilpu
oGpaTHOM IBUXESHHUU 1o napameTpy A CaMOCHMMEeTPHYHLI} H
B3aMMOCHMMETPHYHLIE LUKJE XeCTKO CMEHSNTCH CaMOCHMMETPHUHLIM LHKJIAOM C
TeM Xe I[epuoOoM, KakKk I[oKa3aHO Ha puc. 3a,0 cTpesnkamu. XecTkuit
Nepexol ¢ CaMOCHMMETPHUYHOr'O LMKJIAa Ha CaMOCHUMMETPUUHLIH NPOUCXOZUT IIPH
OonblUeM 3HAYeHUHU lapameTpa, yeM KIS COOTBETCTRYDIMX
B3aIMOCHMMETPHUYHEIX pPEeXHMOB, HCUe3apliX OXHOBPEMEHHO. Uzomeph,
n3o6paxeHHHe Ha pHC. 3B, NpH O0OpaTHOM ABUXEHMH MO NapamMeTpy A TaKxe

XECTKO NEepexXohAT Ha pexuMs, oldpasyoie BeTBM MACKUX HepexoxoB. Tak,
134 114

HanpuMep, pexuM 4T = BHayajJe XeCTKO CMeHsleTCs pexuMoM 4T , [mocne
112 132

yero NPOUCXOAUT XeCKTH#h mnepeckok Ha 4T °. lsoMmep 4T XeCTKO

cMeHseTcA u30oMepoM 4T''%.  Illpescka3aHHHe B npefele HYJIEBO# CBSA3M

U30MEepH CYWeCTBYOT He IIpH BCeX 3IHaAUeHUAX K. YacTb U3 HUX HaOIpDIZaeTCH

“Nopoxdaomcss 3mu BuUdn U3OMEPOB U3 npedmecmpyomezo CUHPA3HO20 B
npedesne HymnepoU CBSI3U. J3ada4a O BHSICHEHUU KOHKPEemHWX  munoB

6ypypkauulli npu KXoHedHoU 3IHa4YeHUU K, NpuBOSAmMUX K YKA3AHHLM
HecCUHPA3HHM UUK/IaM, B paMKax daHHoU pabomw He CmaBU/MACD.



TOJBKO IIPH OYeHb MajihX 3HaYeHUAX Ko3PPHLMEeHTa CBA3M. C ero
YBeJINUeHHEM TNPOMCXOAUT UX NOCTENeHHoe Hcue3HoBeHHe. C uenbb OGolee
HeTallbHOr'O MCCIeZOBaHMR  JAMHAMHUKM CHCTEMH B  3aBHCHMOCTH  OT
Ko3pPULUMeHTa CBA3K MNpoBeleM pa3CHeHHe MIOCKOCTH napaMeTpoB A-K Ha
XapaKTepHbEe pPexHMB.

Ha puc. 4 n1nokazaHa CTPYKTypa MJIOCKOCTH IapaMeTpoR A-K,
[IOCTPOEHHAA 3KCIEePHMEHTANbHO HIJA CHCTEMH TpeX Pe3UCTHBHO CBA3AHHHX B
HeNnoyky HeJUHeHHbX KolnedaTeNbHHX KOHTYPOB, CHH(a3HO BO30yxaaeMbix
CapMOHHMYECKHUM CHUrHasoM. JuHamuka 3Tof#l 3KCnepHMeHTalbHOR CHCTeMH B
HHTepeCKDmeﬁ Hac o00JacTH 3HayeHHH napaMeTpPOB XOpomO ONHUCHBaeTCH
cucTeMol oTolOpaxeHu#t (1). CTpyKTypy ININOCKOCTH nNapaMeTpoB YROOHO
NpeACTaBAATh B BHAEe JHCTOB, COOTBETCTBYDIMX 3BOJDUMHM pPa3IUYHLX
KojneGaTenbHX pexuMmoB. Ha puHC. 4a nokasHa 3SBONOUUA CHHPABHOIO

H3oMepa T''', 4YTO COOTBETCTBYeT BeTBM A4 Ha pHucC.3. Hes3zaBHCHMO OT
KO3QPHUNEHTa CBSA3M [IpH = YBeJNHYEeHHH nNapameTpa A  HaOJIpZaeTcA
MOCNeOBTENbHOCTD  OUfypkauuit  yYABOEHHS  INepHOoJAa, 3aBeplaprmaacs

BOBHUKHOBEHHEM pexMMa CHHQa3HHX CTOXaCTHUYECKHMX KkolneGaHu#t. Ha

pHC. 46, B NOKa3aHa 3BONOUMA H3oMepoBR 2T'%' u 2T''° (BeTBM F M B’ Ha

puc. 3). DOpoapuuMs M30Mepa 2T > aHajmormyHa 2T''2.  O6nacTH

12
CYWECTBOBAHHA MCXOZHHX ' M30MepoB 2T'%, 2T''° orpaHMueHH CHH3Y

nUHUAMHA 1. [lpu nepeMmemeRMH MO NIJIOCKOCTH lapaMeTpOBR BBepX HaONDZaeTCH
TaKxe I[IOCAeNOBATEeJIbHOCTb MSACKUX IIepeXofoB, YTO M B YUCJNEHHbX
3KcnepuMeHTax. l3oMepH, ImNokKa3HHHE Ha CXeMe 3BOJDUMM HA pHC. 3,
HaGJNoAAnTCA TaKxXe M B (PU3NYECKOM DSKCNEepUMEeHTe, OJHaKoO Ha pHC. 4
[IOKa3aHH TOJbKO Te U3 HHUX, KOTophe o0pa3ypnT UEeNoOYKH MACKUX
nepexomoB. U3 puc. 46,B BHIHO, 4YTO NHUHUM ONPYPKAUUOHHHX IEepeXohOB
INA HeCHHPABHHX pPexXUMOB C YBeJHMYeHHeM Ko3QPuuueHTa CBA3U NOAHHUMADTCS
BBEPX. O3TOMYy IpM (QUKCHPOBAHHOM 3HaUYeHHHK A C yBeJNHYeHHUeM
KO3(QHUUMEeHTa CBA3M K YUCNO OXHOBPEMEHHO COCYMEeCTBYOUMX H30MepoB OyIeT
YMEeHbINIAaTECA M HAaYMHAA C HEKOTOporo 3HAUeHHs K B cuUcTeMe OyaeT
CYWEeCTBOBRaTh TOJbKO CHH(a3HLIA H30Mep.

B cucreMe Tpex  HIUCCHNATHRHO CBSI3aHHHX  (eHreHGayMOBCKUX
3JIeMeHTOB BCe CymeCTByobIlMe MU3OMEepH ¢ yYBeJIHUYeHHeM I[apaMmeTpa
HeJIUHEIHOCTH  JBOJDUMOHHPYOT K XaoCy 4Yepe3 I[OCIeZOBaATEeNbHOCTD
oudpypkauuit yIABOeHMR 1nepuolla. BO3HMKHOBEHMe KBa3UIEpHOZUUYECKOI'O
pex¥Ma H Mepexolla K Xaocy yepe3 pa3pyuleHHe Topa INpH UYHUCIEHHOM H
3KCNEepUMEeHTaJIbHOM HCCIeXOBaHMH He Haonpzainock. OmHako yxe InpH
HeGoNbWON pedopMalLlMM CHCTEMH 3BOJIDLUUSA TeX Xe cCcaMbiX H30MepoB
KaueCTBEeHHO MeHseTcA. Tak, B cucreme (1) npu K =K =K K K2=K/,2, 4yTo
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IaeT YaCTUYHYD HEB3aMMHOCTb CBA3M MEXLy DSJNeMEeHTaMH, H30oMep 2T - c:
yBeJINUeHUEeM MnapamMeTpa A4 nperepneraeT Oudypkauuo poxgeHus Topa. C
POCTOM HAaZKPUTUYHOCTH TOp YBelHUYHMBaeTCSA B pa3Mepax, 3aTeM NPOHCXOZUT

noTeps rAajkoCTH U o6pa3oBaHMe TOp-aTTpaKkTopa. Wzomepw 2T''° y 21'%#
No-NpexHeMy  SBOJOUUOHMPYODT K XaoCy uYepe3 IMOoCIeAOBaTEeNbHOCTL
oudypkauuit ymaBoeHusa nepuomia. J[JuHaMUKa CHHPABHBIX pEeXMMOB TaKxe
OCTaeTcH npexHeil. epexon K Xaocy yepes pas3pylienue
KBa3UNepuoInueCcKuxX JABHUXEHUH MNPOHUCXOAUT B LEeNnovykax ¥ CO B3aUMHON
CBSA3LK THNAa (1), HO 3TO 3ABHCUT OT KOJNNYECTBA DJIeMEHTOB LeNouku. lipu

He4YeTHOM KOJIHYeCTBEe KBa3HNIepuoanyeCKue IBHXEHHA He BO3HHUKaADT, IIpH

YETHOM BO3HMKADT. llpUYyeM  pOXJieHHe Topa NPOPUCXONUT - M3
CaMOCHMMETDHUHLX W30MEpPOB, MMEDIMX BHA: ANS LEMOYKM U3 JABYX
3JeMEeHTOBR 2T'°, Hu3 yeThpex - 2T'%%, uz mectu - 2T7'%''? yu3 pochmu-
ppizanzat u LeCTHARLATH _ o p1221122112211221 " T. L.
Kpasunepuopuyeckne IBHXSHMS BO3HMKADT TaKXe M3 H3OMEPOB C °~ GONBLIHMM
nepuogoM 4T, 8T, 16T,... U C COOTBeETCTBypliell npocTpaHCTBeHHOM
cTpykTypoft 4T>, 4T, ..., 8T'®, 87’  gr!®™s | Bce oOHH

06NazalnT CaMOCHMMMETPHYHOCTBO U BO3HHUKAN M3 COOTBETCTBYDIMX CHHPA3HLIX
u3oMepoB. -OTIWUMA B AUHAMHKEe LeoNyeK N3 YEeTHOro U HeyeTHOro



KONHYEeCTBa DJJIEMEHTOB HMEDTCH TOJNLKO INpH HeOONbNHX N, KOr'Za eme He
NPpOABAADTCSA NMPOCTPAHCTBEHHO-BPEeMeHHhe INpoleCcCH.

lipennoxeHHas KnacCHPUKALMST HIOMEPOB M eCTeCTBeHHHM OOGpa3oM
CBSI3aHHHA C Hell MeXaHM3M (QOPMHPOBAHUSA MYAbTHCTACHMILHOCTH B Inpemene
HyJeBOoll CBA3M He BaBUCAT OT KoauuecTBa (elireHOayMOBCKHX 3JIEMEHTOB B
llelloyke M IO3BOJNANT INpelcka3aTh KakKue BHEH H3O0MEpPOB, B MNpHHUUNe,
MOr'YyT cymecTBOBaTb B cucreme. ( yBelHYeHNeM CBSA3H BCe MHOroodpasue
H30MepoB He coxpaHseTcf. [Ing CHCTEeM C JAUCCHUIIATHBHOR CBA3LD JOabIme
BCeX CYMeCTBYOT MHM3OMEpH, BO3HHUKINEe HENOCPeACTBEHHO H3 CHHPa3HHX
PEX¥MOB C HeCONLNUM nepHoxoM. HaunMHas C HeKOTOpHX 3HaveHui#t K

OCTaeTCa TONBKO Be€TBb A CHH(PABHHX PEXHMOB.
Ha Ham B3rasag, IOJYYEeHHbHEe pe3yYIbTaTH MOI'yT OKa3aTbCS MOJEe3HHMH

KaK [NA aHaJIu3a CHCTEeM C MYIbTHCTAGHNBHOCTBD, KOTODHE MOr'yT OHTb
MCIIONb30BaHH B KauyeCTBe SIeMEeHTOB IaMATH, TaK . ¥4 NPH HIYYEeHUH
NMPOCTPAaHCTBEHHO-BPEMEHHHX MNpOLEecCCOB B Lenoukax H3 Oonbmoro vyYucna

pelilreH0ayMOBCKUX SJIEMEHTOB.
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CapaTtoBckufl funuan 'Hocrynnna B peZaKLHD
HHCTHTYyTa paauOTEeXHUKH 30 HOsIGps 1989 r.
n 3yeKkTpoHUKH AH CCCP |

MULTISABILITY FORMATION, GLASSIFICATION OF ISOMERS
AND THEIR EVOLUTION IN COUPLED FEIGENBAUM SYSTEMS

V.V.Astakhov, B.P.Bezruchko, V.I.Ponomarenko

Multistability formation mechanisms in coupled Feigenbaum
systems are investigated, the classification of possible oscillation
types is carried oyt, relationships in growth of isomers number with
the increased cell number and cycle period, isomer evolution by
system parameter variation is studied.
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