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Pedepar:

1. 1. JucepTauiiiny po60Ty NPUCBSYEHO IOCiI)KEHHIO 3314 KepOBaHOi cTabisizallii i crioctepesxenHs [s
ribpuHOI MEXaHIYHOI CUCTEMHU y BUIJISIAL IPY>KHOI O6AJIKM 3 IPUEIHAHOK MACOI0 Ha NIPYKUHHIN nigBicui. baska
3HAXOJUTHCA IIiJ BIUIMBOM 30CEPEIKEHOI CUJIM KEPYBAHHA Ta PO3NOAIIEHNUX I1'€30€JIEKTPUYHUX NIPUBOJIB
(aktyaropiB). O6'eKTOM JOCIIiIKEHHS € MaTeMaTU4YHi MOJieJli KEpOBAaHUX KOJIMBAHb TiOPHUIHNX MEXaHIUHUX CUCTEM 3
IIPY>KHOIO 6aJIKOIO Ta TBEPIUM TiJIOM. METOIO JOCIIiJIKEHHS € PO3BUTOK METOMiB CUHTE3Yy (PYHKLiN KepyBaHHS 3i
3BOPOTHUM 3B'I3KOM [IJI1 MEXaHIYHUX CUCTEM 3 PO3NOAIIEHMMHU [TapaMeTpaMu. Y OUCEPTALiMHOMY AOCIIiI)KEHH]
BHMKOPHCTOBYBJIMCh METOJIY AHAJIITUYHOI MEXaHIKM i MaTEMaTUYHOI TeOPii KepyBaHHsI. 3aIIPOIIOHOBAHO KEPYBAHHS
31 3BBOPOTHUM 3B'SI3KOM, sIKe 3abe31edye aCUMIITOTUYHY CTilKiCTh CTaHy piBHOBaru. Ha 0CHOBI IpsSIMOro MeTony
JlamyHoOBa OBEJIEHO CTilMKiCTh CTaHy pPiBHOBAaru 3aMKHEHOi cuctemu. HaBeZieHO 10CTaTHI yMOBY aCMMIITOTUYHOL
CTI/KOCTI CTaHy PiBHOBAru 3aMKHEHOi cucrtemu. Ha ocHOBI nnpuHLumy iHBapianTHOCTI JlaCasins noseneHo

ACUMMIITOTAYHY CTi¥KiCTb CTaHYy PiBHOBAry 3aMKHEHOI CUCTEMU. TaKOXK JOCIII>KEHO 33724y CIIOCTEPEKEHHS JIs1



CHCTEMU KEpPYBaHHS 3 BUXOJIOM. 3alIPONIOHOBAHO IBHMI aHAITUYHUN HifAXin 4715 Mo6yA0BU IUHAMIYHOTO
crioctepiraya tumy Jlyen6eprepa 1jis Kjacy Mofesel THydYKUX KOHCTPYKLii. [TokazaHo, 1110 3alporoHOBaHa
CHUCTeMa-CIIOCTePirad N03BoJIsIE ACUMIITOTUYHO BiTHOBUTHU CTaH CUCTEMHU 32 HasIBHOCTi o6MexkeHoi iHdopmaliii mpo
BUXiJHUI cUTrHaJI. KpiM TOro, po3risiHyTO MOJeJIb PyXy KOHCOJIBHO 3aKPiIlJIeHOi IPY>KHOI 6aJIK1 3 KEPYBaHHSIM.
3anponoHOBaHO CIoCi6 Mo6yJ0BY CUCTEMU HAOIM>KEHUX PO3B's13KiB HA OCHOBI MeToAy ['ayibOpKiHa i JOBEIEHO

30DKHICTb MeToAy ['anbopKiHa 1J1s1 PO3TJSIHYTOI CUCTEMU.

2. The dissertation is devoted to the study of controlled stabilization and observation problems for a hybrid
mechanical system in the form of a flexible beam with an absolutely rigid body attached by a spring-mass system.
The beam is controlled by a lumped force and distributed piezoelectric actuators. The object of study is
mathematical models of controlled oscillations of hybrid mechanical systems with a flexible beam and a solid body.
The purpose of the study is to develop methods for synthesizing feedback control functions for mechanical
systems with distributed parameters. The methods of analytical mechanics and mathematical control theory were
used in the dissertation research. A feedback control is proposed, which ensures asymptotic stability of the
equilibrium. The stability of the equilibrium of a closed-loop system is proved based on Lyapunov's direct method.
Sufficient conditions for the asymptotic stability of the equilibrium of the closed-loop system are obtained. Based
on the LaSalle invariance principle, the asymptotic stability of the equilibrium of the closed-loop system is proved.
Moreover, the observation problem for a control system with an output is studied. An explicit analytical approach
is proposed for constructing a dynamic Luenberger-type observer for a class of flexible structure models. It is
shown that the proposed observer allows to asymptotically reconstruct the system state operating by limited
output information. Furthermore, the model of motion of a cantilever flexible beam with control is considered. A
system of approximate solutions is obtained based on the Galerkin method. The convergence of the Galerkin
method for the considered system is proved.
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