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Moga guceprariii:
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Tema guceprauii:
1. Crabinizanist pyxy KEpOBaHMX MEXaHIYHUX CUCTEM 3 BUIIAJKOBUM BIUIMBOM Y KDUTUYHUX BUIIAIKax

2. Motion stabilization of mechanical control systems with random influence in critical cases

Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO aKTyaJbHUM 33/layaM TEOPETUYHOI MEXaHIKY, SIKi BAHUKAIOTh IIPU
TOCJIiZIPKEeHHI CTIKOCTI Ta cTabinisalii pyxy MexXaHiYHUX CUCTEM, 110 OMUCYIOThCS HEJliHINHUMUI
nvdepeHLiaJbHUMY PiBHSHHIMU i3 BUIIQIKOBUM BIIJIMBOM. 3HAYHY YaCTUHY JucepTallii IPUCBSYEHO SIKICHOMY
aHali3y [0BeliHKA MEeXaHiUHMX CUCTEM, 10 ONUCYIOThCS CTOXaCTUYHUMU AudepeHIiaTbHUMU PiBHSIHHIMU. A
came, OTPUMaHO JOCTaTHI yMOBHU 30KHOCTI TPAeKTOpill 10 iHBapiaHTHOI MHOXKMHU [OBLIBHOI BUMIPHOCTI i3
BUKOpHCTaHHIM QYHKIT IiTbHOCTI MipH, SIKa € MOHOTOHHOIO Ha IOTOLi, OTPUMAaHO JOCTAaTHI yMOBU
aCUMIITOTUYHOI CTiIKOCTi 32 IMOBIpHICTIO iHBapiaHTHUX MHOXUH cUCTeM nudepeHliasbHUX PiBHSHD i3
BUIIQJIKOBUMMU BIVIMBAMM i 3aIIDONIOHOBAHO KOHCTPYKTUBHUI aJITOPUTM N100YIOBU K€PyBaHHS AJ1s cTabinizalii
iHBapiaHTHMX MHOXXWH 3a3Ha4€HUX cucTeM. JlocimkeHo mpobieMy 4acTKOBOI cTabinizalii pyxy TBepIoro Tina

HaBKOJIO MOTO LIEHTPY Mac Mif, Ai€l0 peaKTUBHUX KPYTHUX MOMEHTIB Ta PYXy TBEPZAOIO Tija, 0 MiCTUTh Napy



CAMETPUYHUX MAXOBUKIB. B IBHOMY BUTJIsAi IOOYLOBAHO KEPYBAaHHS, WO AO3BOJISIIOTh JOCSTHYTU 2CUMITOTUYHOL
CTIMKOCTi CTaHy PiBHOBAaru NOCJiI)KyBaHUX CUCTEM BilHOCHO YaCTUHU 3MiHHUX. KOHCTPYKTUBHE JOBEEHHS
TeopeMU AplLiTeliHa y3arajbHEeHO Ha IIPo6JIeMy YaCcTKOBOI cTabinizalii croxacTuyHux AudepeHiaibHUX PiBHIHbD
Ito. ITokazaHO MOKJIMBICTb 3aCTOCYBAHHS 3aIIPOIIOHOBAHOIO METOAY NOOYAOBY KEPYBaHHS IJ1s1 HEJIHIMHUX CUCTEM
i3 BUNaIKOBUMM BILUIMBAMH, IO ONKCYIOTh JMHAMIKY [I€PEBEPHYTOrO MAsITHUKA, KOJIICHOTO Bi3Ka 3 PyXOMOIO Macolo
Ta 6ajlaHCylo4yoro podoTa. B iHmii cyTTeBill YacTUHI pobOTU JOCTiIKEeHO IpobyieMy cTabinizalii pyxy 3arajJbHOro
Kjlacy aiHHUX 32 KEPyBaHHSIM CUCTEM B OKOJIi 3a1aH0i KpUBOi. Biepie cpopmysibOBaHO i po3B’s13aHO 3a4a4dy
4aCTKOBOI cTabinizallii B3J0BXK 3a/1aHOi TpaeKTOpii BUIIE3raJaHUX CUCTEM, BEKTOPHI MTOJIS IKUX 33/10BOJIbHSIOThH
[I€BHY PaHIOBY YMOBY KEPOBAHOCTI. [I715 IbOTO MOMMPEHO KOHLEMLII0 CTIMKOCTI CiIMEN MHOUH, SIKy BIIE€pIIE
3aCTOCOBAHO B KOHTEKCTI came CTIMKOCTi 3a YaCTMHOI 3MiHHMX. OTPMMaHO HOBi KOHCTPYKTHBHI JOCTaTHI yMOBH

ACUMIITOTUYHOI CTIKOCTi OJJHOIIapaMeTPUYHOI CiMT MHOXKUH J1J1 JOCJIiI)KYBAaHOTO KJ1aCy CUCTEM.

2. The thesis is devoted to actual problems of theoretical mechanics, which arise in the study of the stability of
motion of mechanical systems described by nonlinear differential equations with random influence. A significant
part of the thesis is devoted to the qualitative analysis of the behavior of mechanical systems described by
stochastic differential equations. Sufficient conditions for the attraction to the invariant manifold of an arbitrary
dimension in terms of the density function of a measure that has the property of monotonicity on the flow are
proved. Sufficient conditions for the asymptotic stability in probability of the invariant sets of system of Ito
stochastic differential equations are obtained and this result allows us to construct a stabilizing feedback control.
Problems of stabilizing the motion of a rigid body around its center of mass under the action of jet control torques
and a pair of flywheels are considered. We proposed the controls, which allows to ensure the partial asymptotic
stability in probability and to guarantee the stochastic boundedness of trajectories of the corresponding closed-
loop system. The constructive proof of Artstein's theorem generalized to the problem of partial stabilization of
stochastic Ito differential equations. This result applied to nonlinear systems with stochastic effects that describe
the dynamics of the inverted pendulum with moving mass and a three-wheeled trolley with an additional degree of
freedom and the balancing robot. In another essential part of the thesis, the problem of stabilization of the motion
of the general class of affine control systems along a given curve is considered. The concept of stability of a family
of sets in case of stability concerning a part of variables is widespread. New constructive sufficient conditions for
the asymptotic stability of a one-parameter family of sets using time-dependent control in the form of
trigonometric polynomials are obtained.
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