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1. KoMII''oTepHE MOJE/II0BAHHS NETEPMIHOBAHOTO Xa0Cy B IIPOLIECAX 3 KBALPATUYHOIO HEJIHINHICTIO

2. Computer modeling of deterministic chaos in processes with quadratic nonlinearity

Pedepar:

1. 3anporoHOBaHO YHCEIbHUM MEeTO, MapaMeTpUYHoi ineHTudiKalii 11 HeMiHIHUX CUCTEeM 3 Xa0COM Ha OCHOBI
Xa0TMYHOI CHHXPOHIi3allii Ta aJaITUBHOTO KOHTPOJIIO NIPY CIIOCTEPEKEHHSIX OJIHiel CKaJIsIpHOI peasisdalii abo
onHOBUMIpHOI peanizauii PpyHKLii Bif pa30BUX KOOPIAMHAT, 0 TIOKPAILy€e TOYHICTh OLiHIOBAHHS HEBiTOMUX
napameTtpiB 1o "o-Besuke" Bif 10 B cTeneHi -9. 3anIpoNOHOBAaHO METO/, OLIiHIOBaHHA "BiKHa" PEKOHCTPYKLi Ha
OCHOBIi MiHiMi3allii BiTHOCHOI NOXMOKM 06U CIIEHb KOPEJISLIHMX iHTerpasis i3 BpaxyBaHHSIM CKOP€JIbOBAHOCTI
CIIOCTEPEKEHb YaCOBOI MOCIIiJOBHOCTI, SIKAI MTOKpallye 00YMCIIEHHS KOpeJsaLiiHuX iHTerpaiis. ChopMyIbOBaHO Ta
IOBEJEHO TeOpEeMHU IS Kylacy HesliHinHuxX cuctem tuny 10.-1II.Yena. Kpim Toro, oniHeHO 06J1aCTh iMOBipHOTO
nepebyBaHHS aTPaKTOpa CUCTEMY, SIKOIO BiH 06Me>keHUI. Po3p06s1eHO KOMIJIEKC PO3PaXyHKOBUX IPOrpam JJist
KOMIT'IOTEPHOI peaisalii 0041CI0BaIbHUX METOMIB JOCIIKEHHS eTePMiHOBAaHOTO XaoCy B CKJIaAHUX HEJiHINHMX
CHUCTEMax i3 BUKOPHCTaHHSIM 3aITPOIIOHOBAHUX METO/IB Ta CX€M JOCJIiI’KEHHS. 3a JOMOMOTOK pO3p06IEHOr0

IIPOrPaMHOT0 3a6e3IeyeHHs IPOBEIEHO [T0BHE JOCIIKEHHS JeTepMiHOBAHOTO XaoCy [Jisl HeJliHiliHOi piHaHCOBOi



cucremu 1O.-111. Yena. ITpu 11bOMy BCTAaHOBJIEHO OCHOBHI TUIIY PETYJISIPHUX Ta XAOTUYHUX aTPAKTOPIB, a TAKOXK
IEeTaJIbHO MPOAHaJIi30BaHO Ta BCTAHOBJIEHO peasizallilo B CUCTEeMi BCix OCHOBHUX TUIIIB CLiEHAPiiB HEJiHiNHOi
IVAHAMIKY [1I€PEXOLY Bill PETYJISIPHUX PEXKUMIB 1O XaOTUYHUX.

2. The thesis is devoted to solving the actual scientific and technical objectives of the study of deterministic chaos
in complex non-linear systems. Existing research methodology of deterministic chaos in complex non-linear
systems were analyzed and improved. The specific numerical methods (20 methods) were assembled together, and
this helped to solve the problems of direct (research modes of behavior depending on the parameters) and inverse
(reconstruction of dynamic system parameter identification) research of non-linear dynamics based on existing
and new methods of research. The numerical method for parametric identification of non-linear systems with
chaos is proposed on the basis of chaotic synchronization and adaptive control in the observation of a single scalar
implementation or implementation of a one-dimensional function of the phase coordinates. The method is based
on the accuracy of the numerical solution of the system and improves the accuracy of the estimation of unknown
parameters. A method for estimating the "window" of reconstruction is proposed based on minimizing relative
error of calculations of correlation integrals taking into account the time sequence of observations that are
correlated. This method improves calcula-tion of correlation integrals in the method of correlation dimension of
Brock's residual test, BDS-test, a method of calculating the Kolmogorov entropy, as well as the Grassberger-
Procaccia algorithm. The theorems for a class of nonlinear systems of the type YU.-SH. Chen are formulated and
proven: the existence of a global exponential attractor of the system, pe-riodic solutions, the presence of
bifurcations of the Poincare-Andronov-Hopf theorem as well as the management of attractors-for example control
of deterministic chaos, which puts the system in a chaotic regime to regular regime was found, and control system
for managing the general form in which it is fully synchronized with the driv-ing system was found. In addition, the
estimated probability region of the attractor of the system that is limited by this system, is estimated.
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