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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

3azadi po3noieHOro KepyBaHHsI Ta ifeHTu@ikanii 6araTOKOMIIOHEHTHUX MEXaHIYHUX CUCTEM

Ha3sBa po6oTH aHIJIilICbKOIO:

Problems of distributed control and identification of multicomponent mechanical systems

PedepaT ykpaiHCbKOIO:

OG6’eKT HOCiIKEHHS O HeJliHilHI CUCTeMHU KEPYBaHHS, [0 OMUCYIOTbCSI CUCTEMaMU 3BUYAHUX AU(epeHIliaNlbHUAX
PIiBHSIHDB Ta PIBHSHHSMU 3 YACTUHHMMU NOXiZHUMU. MeTa pob0TH 0 PO3POO6Ka KOHCTPYKTUBHUX METOIIB
MaTeMaTU4HOI Teopii yIIpaBJliHHA Ta Teopii CTIMKOCTI AJ1s HENiHIMHUX CUCTEM KEPYBaHHS, 1O ONUCYIOThCS
6araTOBUMipHUMU CUCTEMaMU 3BUYANHUX OU(epPeHLiaIbHUX PiBHSIHb Ta pO3p0OOKa METOiB allpOKCUMaIi
y3arajabHEHHUX TPAEKTOPIll HEeNiHITHMX CUCTEM 3i IIBUAKO-OCHWIIOIYUMY (PYHKLISIMU KEPYBaHHS 3 BUKOPUCTAHHSIM
KOMYTYIOUHUX BJIACTUBOCTEN BEKTOPHUX MOJIiB. MeTOIM NOCiIKEHDb O IPSIMUI MeTO, JIANyHOBa, METOIM TEOPil
HEIIePEPBHYX HAIIBIPYII ONIEPAaTOPiB, METOJ, iHBapiaHTHUX CIiBBiTHOLIEHD, MeTOAM Data Science. CTBOpEHO HOBI
MEeTOIM cTabinizalii pyxy Ta inenTudikauii HeIiHIMHUX KEPOBAaHMX MEXAHIYHUX CUCTEM i3 MifNOPSIAKOBAHNMU
JaCOBMMHU IIKaJlaMU i3 3aCTOCYBaHHSM JIO CUCTEM TBepAuX Tijl. Po3BuHeHo MeTonu ineHTudikanii mogeneit
IIPY>)XKHUX MEXaHIYHUX CUCTEM 3a JaHVUMU BUMIPIOBaHHS NlepefiaBajbHUX PyHKLINA. Po3mupeHo onepaTtopHi MeTonu
aHaJli3y MEXaHI{YHUX CUCTEM i3 IPY>KHUMU 6aJIKaMU Ta TBEPAUMHU TijlaMU. [ [UX MOZeJIeN aHAJIITUYHO
noby0BaHO NepenaBaibHi PyHKIII, a TaKOXK 37ilicHeHO ineHTudiKanio Bino6paskeHHs «BXig—Buxiny' i3
3aCTOCYBaHHSIM MeToniB Data Science Ta matpuup JIboBHepa. JlocaimkeHo rnapabosiiuHi Ta rinep6osidHi piBHSHHS 3
HECTaHJAPTHUMHU KPAaOBMMU YMOBAMH, 10 ONMCYIOTh JUHAMIKy KEPOBAHMX XiMIYHUX peakuUii. [y uux mogenen
OTPUMAaHO aHAJIITUYHI OLIIHKM PO3B'SI3KiB i UMCesIbHO OOYOBAHO iXHi IPOQisi IPU 3aCTOCYBAaHHI KEPYBaHHS ¥

KpaloBUX YMOBaX.

Pedepar aHI1iliCbKOIO:

The object of this research is nonlinear control systems described by systems of ordinary differential equations
and partial differential equations. The aim of the study is to develop constructive methods in mathematical control
theory and stability theory for nonlinear control systems governed by multidimensional systems of ordinary
differential equations, as well as to develop methods for approximating generalized trajectories of nonlinear
systems with rapidly oscillating control functions using the commutative properties of vector fields. The research
methods include Lyapunov’s direct method, methods from continuous semigroup operator theory, the method of
invariant relations, and data science techniques. New methods for stabilizing motion and identifying nonlinear
controlled mechanical systems with subordinate time scales have been developed and applied to rigid body
systems. Methods for identifying models of elastic mechanical systems based on transfer function measurement
data have also been proposed. Operator-theoretic methods for analyzing mechanical systems consisting of elastic
beams and rigid bodies have been further developed. For these models, transfer functions have been derived
analytically, and the input-output mappings have been identified using data science methods and Loewner
matrices. Parabolic and hyperbolic equations with non-standard boundary conditions describing the dynamics of
controlled chemical reactions have been investigated. Analytical estimates of solutions for these models have been
obtained, and their profiles have been constructed numerically by implementing control through boundary
conditions.

Inpexkc YIK: 539.3:534.1, 62-50; 531.38; 531.39; 517.9

Koau TemaTuyHHUX PyOpHK: 30.19.21
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OLIiHKM PO3B's13KiB [1apabosivHMX Ta rinep6osivHyX PiBHSHD 3 HECTAaHAAPTHUMU KPAaHOBUMHU YMOBaMU.

Hazpa HTII anrsiicbKOI0: Motion stabilization and identification schemes for nonlinear controlled
mechanical systems, transfer functions for mechanical systems with flexible beams and rigid bodies, analytical
estimates of solutions of parabolic and hyperbolic equations with nonstandard boundary conditions.
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