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AnHoTanma

B pabore npencraBiieHbl XapaKTEPUCTUKN CUTHAJIOB, IIOJIyYeHHBIX U3 PEIIeHUH CUCTEMbl HEJIMHERHbBIX a1 cpeHIuaJIbHBIX
)
ypaBHeHHﬁ, KOTOpbIE UMEIOT Xa0TUYECKU XapakTep. Hpe,ZUIO)KeHbI JIydiiyge 110 XapaKTepuCTuKaM CHUI'HaJIbl, OCHOBaHHbIE

Ha IIOJIYY€HHBIX PEIICHUAX.

Kmouesvie cao6a: TeHEPATOP XaOTHYECKUX KOJiebaHmit, cTpaHHblil arTpakTop Wimol-Banlue

Bcerynienwne

st HOBBIIIEHHS TIOMEX0YCTOHYMBOCTH COBPEMEHHBIX
cucrem cBasu (CC) HCIOIB3YIOTCS IMUPOKOIIOIOCHBIE
currassl (IITIC). Yeenuuenue 6azer IITIC nocturaercst
3a CUET WCHOJIb30BAHUsI PACHIUPSIONNX (CKpeMOJIupy-
IOMIUX ) TOCJIEJOBATEILHOCTEH, HAIIPUMED, HOCJIEI0Ba-
resprocreii Toma n Kaccamu [I]. Ipumenenne HITIC B
cucTeMax Iepeladn KoHMGUIeHInAIbHON uHbOpMaImu
OI'DAHUYUBAET TO, UTO CTPYKTYPY TAKUX CUTHAJIOB MOZK-
HO OIIPEJEINTD 110 9ACTH HJIEMEHTOB II0CJIEA0BATEIbHO-
ctu. CucremMa CBsA3U C IOBBIIIEHHON CTPYKTYPHOU U
UHQOPMAIMOHHON CKPBITHOCTHIO Ha OCHOBE XaOTUYe-
ckux KoJsiebaHmit ObLIa paccMoTpeHa B pabore [2).

CrpyKTypHAast CKPBITHOCTb CUTHAJIOB TEHEPATOPOB Xa-
oruueckux kojebanuii (I'KX) obycsiosnena tem, 9To
B3aMMHO-KOppeJsnnonnas (pyukiusa curunanios (BK®),
[I0JIy9E€HHBIX B Pe3yJIbTaTe PelleHNs] CUCTEMbI HeJIMHE -
ubix puddepennpanpubix ypasuenuit (CH/Y), onuckr-
BaloIell JMHAMUYECKYIO CHCTEMY, IIPH PA3HBIX HAYaJIb-
HBIX yCJI0BHAX, 110/100Ha BK® 1IyMOBBIX CHTHAJIOB.

B paGorax [3], 4] 6bu1 npoBeieH aHAIM3 CUIHAJIOB
I'KX, cdhopMupoBaHHBIX KaK HA OCHOBE YACTHBIX, TaK 1
o6benuuennu pemennit CH/LY (crpannoro arrpakropa
Jlopenna, cucrem Poccrepa u dyddunra). s mpume-
uwerusi B CC crieruaibHOr0 Ha3HAYEHUs TIPEJICTABIISIET
UHTEPEC UCCIEOBAHNE XapPAKTEPUCTUK BBIXOHBIX CUT-
najoB ['KX, ucronp3yiomumx pa3indibie COBPEMEHHbBIE
mogesn [5].

B pa6ore pacemorpeno tpunaiauars CHIY (Burke-
Shaw, Chen, Genesio-Tesi, Lotka-Volterra, Lu-Chen,
Newton-Leipnik, Nose-Hoover, Qi-Chen, Rabinovich,
Rucklidge, Sakarya, Shimizu-Morioka, Wimol-Banlue)
[5]. st kKaxkmoro u3 TPUAIATH JEBATHU IOy IEHHBIX
pemennit CHJIY (curHanoB) OGbUIM PACCIMTAHBL: Ma-
TeMaTHIeCKoe OXKUJAHWE, TUCIePCHst, KOI(POUITHEHTHI
ACHMMETPUHU U IKCIIeCca, MoKa3aTe/ib XEpCTa, aBTOKOp-
pessinmonnas yukius (AK®), cnekrpajibHas mior-
HOCTH W TIOCTPOEHBI (ha30BbIe TTOPTPETHI KOJTEOAHMIA.

1. Pe3ynbTaThl anammsa

B 1ab. |1| mpuBeieHbI pe3yabTaThl PACIETOB, TOJIY-
veHHble jis perrennii z(t) CHIY, nokasarenas Xépcra
H xortopwix HaxomuTcda B jguamnaszone ot 0.45 mo 0.55.
Beibop permennit mo moxasarento Xépcra, a8 Tpe-
BApPUTEJILHON ONEHKU CUTHAJOB, OOYCJIOBJIEH TeM, OH
ABJIAETCA OLECHKON BPEMEHHOU 3aBUCUMOCTHU IIPOIECCOB.
Suagenne H = 0.5 cOOTBETCTBYeT CJIy4Yaio OTCYTCTBUS
KoppeJisiiuu Mexky cursajgamu [6]. He nynesbie 3Haue-
HUS KO(DDUIMEHTOB ACHMMETPUU U SKCIIECCA XaPaK-
TEPU3YIOT CTENeHb OTIMYUs 3aKOHA PACIIPEIEJIEHUS OT
nopmastbaoro. s cpaBaenusi, B Tab1. |1| mpeacTasiie-
HBI PE3YJIbTAThl PACIETOB MATEMATHIECKOTO OXKUIAHMS,
Jucrepcnu, Ko3p @ UIMEHTOB aCUMMETPUN U YKCIIECCa U
rokazaTeJist Xépcera Jiisl CIydaifHoro curuaga, copmu-
posannoro B cpege MATLAB.

Jlisi MIUTIOCTPAIUU [TOJIyY€HHBIX PE3YJIbTATOB Ha
puc. |1| upuBesensr: Buj BeixOmHOro curnaa z(t) CH-
Y arrpakropa Wimol-Banlue (puc. [1(a)) u ero AKD
(puc. [L(b)]), a ua puc. [L(c)|— dazosslit HOpTpeT KOIEOHA-
HUS.

Kak Bujno u3 puc. CHUTHAJI C BBIXOJIa TeHepaTopa
xaorudeckux kKosebannit (I'XK), mocrpoernoro jaxe
Ha oxaoM dactHoM pertennn CHJLY co crangaprHbiMu
3HAYEHUAME KO3(MDPUIEHTOB, MOKET OBITH HCIIOJIb30-
BaH B 3amuineHHbIXx CC, IjIst CKPBITHUSL caMOro PpaKkTa,
(BYHKIMOHUPOBAHUSI CUCTEMbBI CBSI3H.

Hasmmaue Boibpocos B curnaste (puc. [L(b)]) u 6okoBbix
nukoB Ha AK® 1pu HEKOTOPBIX CMENIEHUSX CBUJIETE b
CTBYIOT O CYIIECTBOBAHUY HEPABHOMEPHOCTH CIIEKTPAJIb-
HOIi TIJIOTHOCTH MOIIIHOCTH CUTHAJIA B O0JIACTH HU3KUX
YacTOT, YTO XaPAKTEPHO JIJIsT XAOTUIECKUX CUTHAJIOB
Takoro Tuma, [7].

Hawubosiee HArISIHO TIOBEIEHUE CHCTEMbI XapaKTepPH-
syior (azoseie noprperst (puc. [1(c)). Croxacrugeckuii
arrpakTop (B cMblcie ApHOoJibla) He uMeeT hopMy 3a-
MKHYTOW KPUBOIi, & SIBJISI€TCSI, B 3aBUCUMOCTH OT 3Have-
HUIl TIepeMEHHBIX, JIT0O €IMHCTBEHHOI TOYKOI, IepemMe-
IAOIIENCst 0 (PAa30BON MJIOCKOCTH, JTUOO MHOXKECTBOM
¢ dpakranpHOil cTPyKTypoil. Pa3oBbie TPACKTOPUH Xa-
OTUYECKUX KOJIeOAHUN He 3aMKHYTBI, HE TOBTOPSIIOTCS



Tabsmma 1. Xapakrepuctukun CHJITY

Cuerena | Qi-Chen | Rucklidge | Wimol-Banlue | MATLAB
TTapameTp

Pemmenne cucreMsr z(t) z(t) z(t) z(t) randn(1,4096)
Maremarudeckoe oxKujganue —-0.13 83.20 7.34 0.69 —0.01
Hucrepcus 0.15 112.86 9.72 4.28 0.96
Kosdduruenr acummerpun 0.07 —0.16 0.05 0.38 0.06
Kosddunment sxcrecca 0.51 —-1.39 0.58 —0.57 0.03
Ilokazarens Xépcra 0.53 0.53 0.50 0.48 0.50

2. Urornm

Jutst yirydineHust TapaMeTpoB Xa0TUIEeCKUX KoJieba-

Huit (npubimxkenns Kk ABI'III) moryT 6Th HCIOIB30-
BaHBI pa3IMIHbIE TOAX0BI. Hanpumep, dhopmuposanune
cnoxubix cncreM XK [3], npu kotopom pacemarpusa-
ercsa cymma pertenuiit CHJILY kak 07HOro, Tak U pasHbIX
THIIOB; JINHEHHOE U HEJIMHEHHOE Ipeobpa3oBaHue Xao-
TUYECKOi nocienoBareabaocTu [8].

Hepequb HCIIOJIb30BaHbIX MCTOYHUKOB
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Puc. 1. Xapakrepuctuku CHJLY arTrpakTopa 7
Wimol-Banlue: [(a)| - Buz Bbixoauoro curnana z(t);
— aBTOKOPPEJIANMOHHAs (PYHKIHs BHIXOJHOTO CUTHAJIA,
z(t);|(c)|— daszosbrit noprper CHIY Wimol-Banlue. 8

U CTPEMSTCS 3aII0JIHATH OIPAHUIEHHYIO 001acTh (haz3o-
BOT'O ITPOCTPAHCTBA, YTO HAanboJIee HAIISITHO BHIHO HA
JIBYMEPHOM IPOeKnnu (ha3oBoOro MOPTPETA.
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