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AHHoTauuAa. B gaHHoM cTaTbe nyTeM COBOKYMHOMO NpuMeHeHus nporpamm E&F Chaos,
Past, Fractan, Visual Recurrence Analysis, Eviews Student Version Lite nposefgeHo
MaTeMaTU4ecKoe, YACIIEHHOE U KOMIMbIOTEPHOE MOAENTMPOBAHNE HEKOTOPbIX M3 M3BECTHBIX
2D-mopgenen S-xaoca, uccnefoBaHue MOJIyYeHHbIX AaHHbIX C MOMOLLbO METOOO0B
HeNMHeMHOW OMHAMUKM U YCTaHOBIEHUE (aKTa UX OTHOLUEHWA MU HeOTHOLUEeHWUA
K XaoTn4eckuM (KBa3uxaoTUYeCKMM) npoLeccaM. B pesynbrate yctaHoBneHo, 4To
nony4YeHHble ois uccrnegyeMbix 2D-Moenen S-xaoca BpeMeHHble AuarpaMmbl UMeT
C/NOXKHbIM LYMONOO06HbIN BUA U ABNAIOTCA HEMNpPepbIBHLEIMM BO BPEMEHHOM 0651acTy.
Mony4yeHHble cneKTpasnbHble AMarpaMMbl UMEIOT KaK CITOMHbIN LWYMONodo6HbIN, TaK
W perynapHbIA BUA U ABNAIOTCA HENPEepPbIBHBIMU B CMEKTPasbHbIX 06n1acTax. MonyyeHHble
3HayeHnAa BDS-cTaTUCTMKM NOKa3bIBaloT, YTO YacTb BPEMEHHBIX peannsauuin MoHO
OTHECTM K Xa0TUYECKUM (KBaA3MXaoTUYECKUM) NpoLieccaM. TaKKe MosTy4YeHHble 3HaYeHnA
BDS-cTaTUCTMKM NoOKa3biBaT, YTo uccnenyeMble 2D-Moaenn S-xaoca obnapgaioT
CBOWCTBOM, XapaKTepHbIM A7 KTaCCUYECKUX XaoTUYeCKUX (KBasmMXaoTUYEeCKUX)
MPOLLECCOB: MarelLLee U3MeHeHWe HavasbHbIX YCIIOBUI BrieYeT 3a co60i reHepupoBaHue
HoBoro Habopa curHanoB. [ofly4yeHHble 3HAYEHUA HUMKHeN rpaHuubl KC-aHTponum
MOKas3bIBaloT, YTO UCCNedyeMble MOLEeNN TaKkKe 061adalT CBOMCTBAMMU XaOTUYHOCTH
(kBa3uxaoTu4yHocTh). C y4eTOM NpoBeAEHHBIX UCCNIeL0BaHUN N OAHHBIX U3 U3BECTHbIX
paboT [1-5] BO3MOXKHO 3aKn4nTb, YTo 2D-Mogenn S-xaoca MOryT OTHOCUTLCH
K XaoTMYeCKMM (KBa3MXaoTUYECKUM) MpoLLeccam.
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KO/IM4eCTBEHHO-Ka4eCTBeHHanA OLieHKa
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Abstract. In this article, based on the mathematical, numerical and computer modeling carried
out by the combined application of E&F Chaos, Past, Fractan, Visual Recurrence Analysis, Eviews
Student Version Lite programs, some of the well-known 2D models of S-chaos are modeled,
the data obtained are studied using nonlinear dynamics methods and the fact of their relation or
non-relation to chaotic (quasi-chaotic) processes is established. As a result, it was found that
the time diagrams obtained for the studied 2D models of S-chaos have a complex noise-like
appearance and are continuous in the time domain. The resulting spectral diagrams have both
a complex noise-like and regular appearance and are continuous in the spectral regions. The
obtained values of BDS-statistics show that some of the time implementations can be attributed
to chaotic (quasi-chaotic) processes. Also, the obtained values of BDS-statistics show that the
studied 2D models of S-chaos have a property characteristic of classical chaotic (quasi-chaotic)
processes: the slightest change in the initial conditions leads to the generation of a new set of
signals. The obtained values of the lower bound of the KS-entropy show that the studied models
also have the properties of chaotic (quasi-chaotic). Taking into account the conducted research
and data from known works [1-5], it is possible to conclude that 2D models of S-chaos can relate
to chaotic (quasi-chaotic) processes.

Keywords: modeling, methods of nonlinear dynamics, software program complex, S-chaos, quantitative and
qualitative evaluation

For citation: Gavrishev A. Application of nonlinear dynamics methods for quantitative and qualitative evaluation
of properties of 2D models of S-chaos. Prikladnaya informatika=Journal of Applied Informatics, 2021, vol.16,

no.1, pp.125-143 (in Russian). DOI: 10.37791/2687-0649-2021-16-1-125-143

BeeneHune

3BECTHO, YTO TPEXMEpPHbIE AUHAMHUYE-
M CKHME CHCTEMBI C HEIIPEPBIBHOM MPaBOM

9acThIO (TJIANKKE) MOTYT IEMOHCTPH-
poBathb KosiebaHus Jr000i CIOKHOCTH — MIEPHO-
JTUYECKIe U XaoTHIecKue. | Tajikie AByMepHbIe
(2D) nuHamMuYecKue CUCTEMBI yXKe He MOTYT
JIeMoHcTpupoBarh xaoc. OnHako 2D-cuctemsl
C pa3pBIBHON MPaBOH YacCThIO (CHHTYISIPHEIE)
MOTYT J€MOHCTPHPOBATh HEOOBIUHYIO allepuo-
TUYECKYI0 THHAMUKY, TIOTYYHBINYIO B JIATEPA-

Type Ha3BaHHME CHHTYISIpHOTO Xaoca (S-xaoca)
[1-5]. IlepBbie 2D-Momenu OB TOTYYESHBI

Huxconom u coaBropamu u3 3D-Mozenu mar-
HUTHOTO MOJIsI HEUTPOHHOM 3Be31bl [ 1-5]:

{x'=xy/(x2+y2)—ax , (1)

V=y2 1y -by-c

rme a, b, ¢ — mapaMeTpsl.

JIMKCOH U COaBTOPHI MPHUIILTH K BBIBOJLY, YTO
KoneOaHus, moy4yaemble ¢ moMornbto (1), obma-
JIAIOT CJICIYIOIIUMHU CBOMCTBAMH, JICIAFOIIUMU
UX TIOXO’KMMHU HA XaO0THYECKHUE TMPOIECCHI [5]:

1) oHM 00NaAIOT MOJIOKUTEIBHBIM MaKCH-
MaJIbHBIM TTOKa3areneM Jlsmynosa 4 ;

2) OHU MO3BOJISIOT TEHEPHUPOBATH KOJICOAHMS
CJIOYHOTO BUJIA;
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