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00ME>KeHUM 30y IKeHHSIM

2. Origin, Evolution and Disappearing of Determini- stic Chaos in Pendulum and Electorelastic Systems with
Limited Excitation

Pedepar:

1. B pucepTaniiiHiii poboTi po3p061eHO0 KOMILTIEKC MOZEJIIOI0UNX 3aC00iB IMHAMIYHNX CUCTEM, KU 103BOJISIE
BUpillyBaTH IPO6JIeMY JOCIIiIKEHHS JeTepMiHOBAaHOTO XaoCy B KOJIMBaJIbHUX CUCTEMax i3 06MesKeHUM
30yIpKEHHSM. B Takux KOJIMBAJIBHUX CUCTEMAX MOTY)XHICTb JpKepesia 30yIKEeHHS [IOPiBHSHHA 32 BEJIMYMHOIO 3
€HEeprielo, O CIIOKMUBAETLCS KOJIMBAJILHYM HABAaHTKEHHM. JI7151 OCIIIIKyBaHUX B POOOTI €JIEKTPOINPY>KHUX Ta
MasITHUKOBMX CACTEM BU3HA4Y€Hi JOCTATHI YMOBU ACMMIITOTMYHOI CTI¥IKOCTI IIOJIOKEHDb PiBHOBArM Ta
IIPOaHAaIi30BaHO BIIJIUB OOME>KEHOCTI 30y/I>)KEHHSI Ta NapaMeTpPiB CUCTEM Ha iX CTIMKicTb. [ly1s1 MasiTHUKOBOI CCTEMU
IOBEJEHO iCHYBaHHS Ta N0o6yHoBaHa popmysia 0COOIMBOI rineprnoBepxHi. Y po60Ti NOOyA0BaHi KApTH AUHAMIYHUAX
PEeXUMIB, SKi JO3BOJISIIOTh BU3HAYATU MOXKJIMBI PETYJISIPHI Ta XaOTU4HI pesxumu cucrteM. [1o6yoBaHi Ta JeTalbHO

BHBYEHI rpadiky 3aJIeXKHOCTI JISIITYHOBCHKUX XapaKTePUCTUYHMX II0Ka3HUKIB Ta ¢a3ornapameTpuyHi



XapaKTePUCTUKU CUCTeM, (a3oBi IOPTpeTH, nepepisu Ta BinobpaxkenHs [lyaHkape, po3NoLiiy CIIEKTPaIbHO]
T'YCTHMHU Ta iHBapiaHTHOI Mipy PETYJIIPHUX Ta XaOTUYHUX aTPAKTOPIB. [lJIs1 €7IEKTPONPY>KHOI CUCTEMU BCTAaHOBJIEHO
peastisalilo OCHOBHMX CLIEHapiiB IEPEXONY Bill PETYJIIPHUX PEKMMIB 10 XaOTUYHUX: Y€Pe3 IEPEMIKHICTb, 4epe3
Kackaj, 6ipypkaliil NOABOEHHS NEPioLy, Yepe3 pyHYBaHHS KBa3iNepiognYHUX PeXUMiB. [I7151 MasTHUKOBOI
CHUCTEMU BCTAaHOBJIEHO 3arajbHIOYy OCOOJIMBICTb [IEPEXOMY IO Xa0Cy Yyepe3 KacKaj, 6idypKaliil moJgBOEHHS
nepiony.

2. In the thesis a complex of modeling tools of dynamic systems which allows to solve a problem of the research of
deterministic chaos in vibrating systems with a limited power-supply is developed. In such system feedback
influence of oscillation loading on excitation source leads to nonregular chaotic regimes of coupled system. For
electroelastic and pendulum systems sufficient conditions of asymptotic stability for equilibrium states are
determined and influence of limited excitation and system parameters is analyzed. For pendulum system existence
of singular surface is proved and its formula is deduced. Maps of dynamical regimes which allows determine
possible regular and chaotic regimes are constructed. Diagrams of Lyapunov's characteristic exponents and
bifurcation trees of the systems, phase portraits, Poincare's sections and maps, distributions of spectral density
and invariant measure of regular and chaotic attractors are constructed and investigated in details. For
electroelastic system realizations of all main scenarios of transition to chaos such as intermittency, cascade
bifurcations of period doubling and destruction of quasiperiodic regimes are revealed. For pendulum system
generalized feature of transition to chaos through cascade bifurcations of period doubling is determined.
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