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1. Incepraniiiny po60Ty IPUCBSIYE€HO aKTyaJbHUM IIPO6JIEeMaM Cy4aCHOI TEOPETUYHOI MEXaHIKY, 1110 BUHUKAIOTh
IIPY JOCTIIPKEHH] CTIMKOCTI pyXy MEXaHIYHUX CUCTEM, SIKi ONUCYIOTLCSA HEJIIHINHMMY 3BUYaiHUMU
nudepeHLiaTbHUMU PiBHSAHHSAMUA. Y AucepTalii po3B'si3aHO 3aBAAHHS KOHCTPYKTUBHOI IOOYI0BU (PYHKILii
JlsamyHOBa 11714 KJ1aCiB HEKOHCEPBATUBHUX HEJIIHIMHMX MEXaHIYHUX CUCTEM Y KDUTUYHUX BUNAJKaX i3
3aCTOCYBAHHSIM [10 [OCJIiIPKEHHS CTIKOCTI pyXy JesKUX CUCTEeM TBEPJHUX Tijl. 3alIPOIIOHOBAHO CIIOCi6 1106yI0BU
dyHKUiI JIAyHOBA 17151 CUCTEMU 3BUYaliHUX Au(epeHLiaIbHUX PiBHSIHD OPAIKY 2m + |, MaTpuLd JiHilHOI YacTUHU
SIKOi Mae m Iap CyTO ySIBHUX i | B/TacHUX 3HAa4Y€Hb, SIKi Hajle>KaTh BiIKPUTIi JIiBiil KOMILJIEKCHIN HiBIJIOMMHI, a
HeJliHilfHa YaCTUHA CUCTEeMU Mae€ ClieliaibHui BUTsA. JaHuii migxin BUGAEThCS OisIbII TPOCTUM, HiX BimoMui
METOJI, 3BeJIeHHS1. Y Po6OTi ynepie cpopMyIbOBaHi i JoBeleHi 4Bl TeopeMy, 10 JO3BOJISIIOTh KOHCTPYKTUBHO
BCTAHOBUTHU aCUMITOTUYHY CTilKiCTb a60 HECTIIKICTb PO3B'SI3Ky CUCTEMU 3a3HAUYE€HOT0 BULY. Y SIKOCTi IPUKJIALY

IOCJIIPKEHO 3a/1a4y PO CTiMKICTh CTaHy PiBHOBAru MOABITHOTO MaTEMAaTUYHOTO MasITHUKA 3 AMHAMIYHAM



NoryIvHa4YeM KOJIMBaHb. PO3B'3aHO 3a/1a4y cTabini3alii ctaHy piBHOBaru MasiTHUKOBOTO OCLIUJIATOPA 32 JIOIIOMOTOI0
IOABaHHS 4O HbOTO JIiHIHHOTO TYHaMiYHOTO abcopbepa MacCMBHOrO TUIlY. 3'SICOBaHO, 110 AONaBaHHs abcopbepa y
JAHOMY BUIIAQJIKy BeJle O PIBHOMIPHOI aCUMIITOTUYHOI CTIMKOCTI 32 YaCTUHOIO 3MiHHMX. Y pasi [IOJBiHOTO
(i3sMYHOro MasgTHUKA I10KA3aHO, 110 IPUEHAHHS AMHAMIYHOrO NOIJIMHAYA KOJIMBAHb 3a0€e31e4ye eKCIIOHEHLIaIbHY
CTIMKiCTb pyXy. TakoxK po3B'a3aHO 3a4a4y CTIMKOCTI PyXy JIiHINHOI MEXaHIYHOI CUCTEMH, 110 3HAXOIUTLCA IIif, Hi€l0
CTPYKTYpH CMJI. 3HaWIeHi OLiHKM BJIACHUX 3HAYEHb [IJIS1 KOHKPETHUX BUIAJKIB, IO JJa€ 3MOT'Y OLiIHUTY IIBUIKICTb
3aracaHHs 30ypeHux pyxiB cucteMu. OTpMMaHO HEOOXiJHi i JOCTaTHI yMOBY aCUMIITOTMYHOI CTIIKOCTI PIBHOMIpHUX
06epTaHb HECUMETPUYHOTO TpOCKOINa, 10 3HaXOAUThCS Mif, i€l NeMI(yIouoro MOMEHTY. TakoX IOCaiIKeHO
KpUTUYHUH 32 JIAIyHOBUM BUIAMIOK, KOJIM XapaKTePUCTHUYHE PiBHSIHHS CUCTEMU JIiHITHOTO HAaGIVDKEHHS Ma€ nlapy

YHUCTO YSBHUX KOPEHIB.

2. The dissertation is devoted to the actual problems of modern theoretical mechanics which arise in the study of
the motion stability of mechanical systems, and are described by nonlinear ordinary differential equations. The
main subject of the applicant's research is non-conservative mechanical systems. The research area contains
stability and stabilization problems for these mechanical systems. In the dissertation the scientific problem of
constructive recording of Lyapunov functions for classes of non-conservative nonlinear mechanical systems in
critical cases with application to the study of motion stability of stability problem of multibody system's dynamics
is solved. We propose a method for constructing the Lyapunov function for the system of ordinary differential
equations of order 2m + 1, whose linear part matrix has m pairs of purely imaginary eigenvalues and 1 eigenvalues
belonging to the open left complex half-plane, while the nonlinear part of the system has a special form. This
approach seems more convenient than the well-known Kamenkov's principle of reduction. In the thesis two
theorems were first formulated and proved, which allow us to establish constructively the asymptotic stability or
instability of the solution of the system of the specified type. There has also been studied the problem of the
equilibrium state stability of a double mathematical pendulum with a dynamic oscillator absorber. It is shown that
adding the latter to the system makes the lower equilibrium state asymptotically stable. The dissertation has
solved the problem of stabilization the equilibrium state of a pendulum oscillator by adding a dynamic absorber to
it. It was found that in this case the addition of an absorber leads to uniform asymptotic stability with respect to a
part of the variables. For a double physical pendulum, it is shown that attachment of the absorber provides
exponential stability of motion. Some aspects of the optimal configuration of the oscillations absorber are
discussed. There has been solved the problem of the motion stability of a linear mechanical system which is under
the action of the forces structure (potential, gyroscopic, dissipative and circulating forces). In addition, self-value
estimates for specific cases have been found, which allows us to estimate the attenuation rate of perturbed
movements of the system. We have obtained necessary and sufficient conditions for the asymptotic stability of
uniform rotations of the asymmetric gyroscope which is under the influence of the damping torque. These
conditions impose restrictions on the distribution of masses in the body, the value of the rotation speed and the
friction coefficient. An estimation of the damping torque influence on the gyroscope motion stability has been
carried out. It was established that at rotation around the lower state of the relative equilibrium the motion
becomes asymptotically stable. At rotation around the upper equilibrium state, the effect of the damping torque is
twofold: the gyroscopically stabilized rotation of the body may lose the property of stability, but may become
asymptotically stable. It is noteworthy that the last stabilization effect is possible only for a dynamically
asymmetric body. The Lyapunov critical case is also investigated when the characteristic equation of the linear
approximation system has a pair of purely imaginary roots. The new results obtained in the dissertation are
basically of theoretical value. They are of interest to specialists in the field of theoretical mechanics, namely, they
can be used to further develop the theory of motion stability of nonlinear mechanical systems.
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