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Pedepar:

1. Incepraliito NpUCBsIY€HO PO3POOLi 3arajlbHOI KOHLIEMIii SIKICHOTO aHaJIi3y HeJIiHIHMX CUCTEM PEryJII0BaHHS, 10
ONuCaHi B TepMiHax QPyHKIiOHAIbHO- AU EpeHLiaIbHUX PiBHSIHD 3 BiIXUJIEHHSIM apIyMEHTY Ta iHTEPBAJIbHOIO
HEBU3HAYEHICTIO JIIHIHOI YacTUHYU Ha 6a3i 3aCTOCyBaHHS IIpsiMoro Metony JlsanyHoBa. Po3BuHyTO migxonu
¢dyHKuioHaniB JIanmyHoBa-KpacoBCbKOro Ta CKiH4€HHO-BUMIPHUX QYHKILiH JISITyHOBa CTOCOBHO JOCIIiIKEHHS
CTIHKOCTi Ta TOOYIOBU OLiHOK PO3B’SI3KiB cuCcTeM. [JOBeeHO TOCTAaTHI yMOBU abCOIOTHOI, aGCOMOTHOI iHTEPBAJIHO]
CTIHKOCTI, 064KCIeHa BeJIMYNHA «<KPUTUYHOTO» BiIXUJIEHHS apryMeHTY, [100y10BaHi OLiHKY €KCIIOHEHLIiIHHOTO
3aTyxaHH$ PO3B’SI3KiB [IJI1 HEIIEPEPBHUX CUCTEM IIPSIMOTO Ta HENPSMOTO PETYII0BAHHS 3 aPTYMEHTOM, 110
3aIi3HIOETHCS I HEUTPAJIBHOTO TUILY. Pe3ysbTaTy pO3MOBCIOIPKEHO HA BiATIOBiHI IUCKPETHI CUCTEMU.
CdopMysibOBaHO Ta PO3B’A3aHO 33/1a4i cTabinizanii HesiHIMHNX cCCTeM aBTOMaTUYHOTO PETyJII0BAHHS 3

BiIXWJIEHHSIM apryMEHTy 1O CTaHy abCOJIIOTHOI CTIMKOCTI B 00paHux Kiacax QyHkLiil JIsamnynosa. [loctaBneHo



onTUMi3alifHi 3agadi no6ynosu ¢yHKLiN JIsanyHoBa Ta ¢pyHKUioHaiB JIssnmyHoBa-KpacoBChKOro 3aaHOTO KJIACY IS
BUpilIEeHHS NTPo6ieMU abCOIOTHOI CTIMKOCTI HEJIiHIMHUX HellepepBHUX Ta NUCKPETHUX CUCTEM PETryJI0OBaHHS 3

3ali3HIOBAHHSAM Ta HEUTPAJIbHOTO THUITY.

2. Relevance of the research qualitative behaviour of nonlinear control systems due, above all, the importance of
their practical application in various fields of knowledge, control theory, the theory of stability of motion,
mechanics, radio engineering, ecology, etc. The purpose of the dissertation is to develop ideas of the Lyapunov’s
direct method in relation to the qualitative analysis of complex dynamic systems of a special form. The dissertation
consists of an introduction and six parts. The introduction substantiates the relevance of the topic of the
dissertation, formulates the purpose and tasks of the research, determines the scientific novelty and the
significance of the obtained results, give a brief overview of the current state of the problems that are being
studied in the work. The first section is devoted to the review of literary sources on the topic of the dissertation
and the main results obtained over the last decades, analysed the state of the scientific problem. The present state
of the problem of the interval stability of solutions of dynamical systems is analysed, an overview on the absolute
stability of dynamic systems is carried out. The peculiarities of applying the direct Lyapunov method to the study
of dynamical systems with the aftereffect are considered. In the second and third sections we obtain the
conditions for absolute interval stability of nonlinear control systems with time-delay argument and interval
uncertainty. In the study, we use the direct Lyapunov method: the approach of finite-dimensional Lyapunov
functions and the approach of the Lyapunov-Krasovskii functionals. The results are developed and generalized on
the case of systems, which described by neutral type equations. Subsequently, in part four, nonlinear control
systems, which are described by the difference delay equations are investigated. Using the analogues Lyapunov-
Krasovskii functionals in Lur’e-Postnikov type, in which instead of the quadratic form of the integral stand the sum
of quadratic forms of the prehistory, similar results are obtained. The fifth section is devoted to the problems of
stabilization in Lur’e-type control problem. Namely, by using the additionally introduced feedback control to the
linear part of the system, could built constructive conditions for the stabilization of the the investigated systems to
the state of absolute stability within the framework of the selected classes of Lyapunov’s function or functional.
Thesis is devoted to the development of the general conception of the qualitative analysis of Lur'e-type control
systems which described in terms of functional differential equations with deviating argument, and interval
uncertainty of the linear part through the use of Lyapunov's direct method . Lyapunov-Krasovskii functionals and
finite dimensional Lyapunov functions approaches which applied to the study of stability and constructing of
systems solutions are developed. Sufficient conditions for the absolute, absolute interval stability are proved. The
value of the "critical" time-delay argument is calculates. The estimates of solutions exponential decay for
continuous systems of direct and indirect control with delay and neutral type are constructed. Results are
extended to the corresponding discrete systems. It is known that the main theorem of Lyapunov stability and
asymptotic stability has necessary and sufficient character. That is, if the zero solution of the system is
asymptotically stable, then the corresponding function always exists. But the central and unresolved problem is
the actual construction of this function. The problem is simplified if a function is searched in a parametrically
given in advance class of functions, for example, in the class of quadratic functions. Or, as in the case of the Lur'e
problem, - in the class of quadratic forms plus the integral from nonlinearity, and others, so to speak, derived from
this type form. In this case, the problem of finding the "best" Lyapunov function can be reduced to the problem of
convex programming. New optimization problems of constructing Lyapunov functions and Lyapunov-Krassovskii
functionals in such predefined classes, with aim to solve the absolute stability problem of continuous Lur’e type
control systems with deviating argument are formulated and solved in final part of dissertation thesis.
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