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[on0BHOIO METOI pOOOTHM € CTBOPEHHS IHHOBAaLUIMHUX KOHCTPYKTHBHUX
MIIXOAIB 0 PO3B’sI3aHHS HU3KU Cy4aCHHUX 3aJ1ad TEOpil KepyBaHHS PYyXOM, a TaKOXK
e(EeKTUBHUX METOJIIB JOCII/PKEHHS SIKICHUX BIJIACTUBOCTEH TPAEKTOPIA CYTTEBO
HETHIMHUX AUHAMIYHUX cucTeM. OJHUM 13 OCHOBHHMX pPe3yJIbTaTiB poOOTH € HOBUM
yHIBepCIbHUN METOJ cTaluIi3aIlli Ta MJIaHyBaHHS PyXy HErOJOHOMHHX CHUCTEM Ha
OCHOBI ampoKcUMaIlii TpaiiEHTHUX MOTOKIB MOPOKYIOUHMX MOTCHITIATbHUX (YHKITIH.
VY 3anexHOCTI Bif THUITy 3ajladl Ta KJIacy CHUCTEM, IO JOCIIIKYIOThCS, MOOYI0BaHO
TpajJliEHTHI Ta Oe3rpajleHTHI alrOpuTMU KepyBaHHs. [Jisl rpalieHTHUX aJrOPUTMIB
noOy10BaHO HOBI (PYHKITI KepyBaHHs, SIKI 3aJIeKaTh BiJl MOXITHUX IMOTEHIIAIBHOI
dyHKIIIT Ta mapameTpiB cuctemMu. Ha BiqMiHy BiJ mOmepeaHiX pe3ylIbTaTiB OTPUMAaHO
SIBHI JIOCUTh MPOCTI BUPa3u (PyHKIIH 3BOPOTHOTO 3B’A3KY, a 3alIPOMOHOBAHUH IiIX1]1
3aCTOCOBAHO /IO 3arajbHUX KJIAClB HETOJOHOMHHMX CHCTEM 1 IIMPOKOTO KOJMa 3ajaad
KEepyBaHHS, 30KpeMa 3a/1ay cTadlIi3allli, MiaHyBaHHS PyXy 3 YHUKHEHHSM MEPEIIKO/,
BIJICTE)KCHHS 3aJ]aHO1 TpaekTopii. Takok y poOOTI 3ampOrnOHOBAHO HOBUM METOJ]
noOyn0BH O€3rpalieHTHUX  KEpyBaHb, $IKI BUKOPUCTOBYIOTH JIMIIE 3HAYEHHS
NOTEHILIAIIbHOI (PYHKIIT 1 MOXyTh OyTH 3acTOCOBaHI Yy BHUIAJKax, KOJIU Il
aHATITUYHUN BUpa3 Ta MareMarhyHa MOJElb CUCTEMHU € MOBHICTIO a00 YacTKOBO
HEB1JIOMMMH, 30KpeMa B 3ajJja4yax JUHAMIYHOI ONTHMI3aIli ado CiiayBaHHSA 3a ILIIO,
TpaekTopis siKoi HeBigoMa. OTpuUMaHUN METOHI y3arajbHIOE HU3KY BIJOMHX
pe3yabTaTiB Ta J03BOJISIE OylMyBaTH HOBI KEPYBaHHS 3 BKIMBUMH JUIsI TPAKTUYHOTO
3aCTOCYBaHHSI BIIACTUBOCTAMH. Y pOOOTI TaKOX TMPEACTaBICHO HOBI yMOBH
ACUMIITOTUYHOI CTIMKOCTI Ta cTaO1I130BHOCTI 3a YaCTUHOKO 3MIHHUX IS JEKIJIBKOX
KJIaCiB CYTTEBO HENIHIMHUX Ta HEABTOHOMHUX CHUCTEM.

OTpumaHi HayKOB1 pe3yJbTaTH € BaroMUM BHECKOM Y MaTr€MaTH4HY TEOpIko
KEpPYBaHHsS Ta CTIMKOCTI PyXy 1 CTAHOBJISATH 1HTEPEC JIs HAYKOBIIB 13 CYMIXKHHMX
oOnacteil. Y mepcrneKkThBi po3poOieH] allTOPUTMHU KEPYBAHHS MalOTh MOTEHLIAN JUIs
BIIPOBA/KEHHS B CHCTEMH KOMIT'FOTEPHOTO KepyBaHHS PYyXOM aBTOHOMHHUX MOO1THHUX
poOOTIB, MaHINYJAATOPIB, KOJUBAJIBHUX MEXaHIYHMX CHUCTEM 3 YaCTKOBOIKO
JMCHUIIAIIIEIO TA IHIINX POOOTOTEXHIYHUX CUCTEM Y PI3HUX TaTy3sIX MPOMHUCIOBOCTI.

Kinekicte myOmikarmiii: 32, y T.4. 23 crarti (15 crareit y MiXHapOIHUX
BUJIAHHSX, 1110 BXOAATH 0 0a3 manux Scopus 1 Web of Science). 3araapHa KUIbKICTh
nocuianb: 220 3rigHo 6a3u gmanux Google Scholar ta 103 3rigHo 6a3u maHuX Scopus.
Pesynbratm  poboTm  jomoBimanucs Ha  0araTbOX ~ MDKHApPOAHUX  HAYKOBHX
KOH(EPEHIIIsIX Ta OOrOBOPIOBAJUCH y TPOBIIHMX  BITUM3HSHUX Ta 3apyODKHHX
HAyKOBUX YCTaHOBaX.
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The main goal of this work is the development of innovative constructive
approaches for the solution of several modern problem of control theory, as well as
effective methods for studying the qualitative properties of trajectories of essentially
nonlinear dynamical systems. One of the main results of the work is the novel general
method for stabilization and motion planning of nonholonomic systems based on the
approximation of gradient flows of generating potential functions. Depending on the
type of problem and the considered class of systems, gradient-based and gradient-free
control algorithms are obtained. For the gradient-based algorithms, new control
functions dependent on the derivatives of the potential function and system
parameters are constructed. Unlike previous results, explicit and rather simple
expressions of feedback functions are obtained, and the proposed approach is applied
to general classes of non-holonomic systems and a wide range of control problems,
including stabilization, obstacle avoidance planning, trajectory tracking problems.
The work also presents the novel gradient-free control design method that exploits
only the values of the potential function and can be used in cases where its analytical
expression and mathematical model of the system are completely or partially
unknown, in particular, in the problems of dynamic optimization or tracking a target
with unknown trajectory. The proposed method generalizes a number of known
results and allows to construct new controls with practically important properties. The
work also presents novel asymptotic stability and partial stabilizability conditions for
several classes of essentially nonlinear and non-autonomous systems.

The obtained scientific results make a significant contribution to mathematical
control and stability, and are also of interest for scientists in relative research areas. In
perspective, the developed control algorithms could be implemented for program
control of autonomous mobile robots, manipulators, oscillating mechanical systems
with partial dissipation and other robotic systems in various industrial tasks.

Number of publications: 32, including 23 papers (15 papers by international
publishers are indexed in the Scopus and Web of Sciences databases). The total
citation number of author’s publications presented in the work is 220 according to the
Google Scholar database and 103 according to the Scopus database. The results of the
work were presented at many international scientific conferences and were discussed
at leading Ukrainian and foreign scientific institutions.
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