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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

AnaniTU4Hi METOIY AOCIIPKEHHS 3a/1a4 KEPYBAHHS PyXOM 06araToMacIiTabHUX MEXaTPOHHUX CUCTEM

Ha3sBa po6oTH aHIJIilICbKOIO:

Analytical methods for studying control problems of multi-scale mechatronic systems

PedepaT ykpaiHCbKOIO:

[IpoeKT CIpsIMOBAHO Ha CTBOPEHHS €(DEKTUBHUX METO/IIB CUHTE3Yy KEPYIOUMX aJITOPUTMIB, NOCIIIPKEHHS SIKiICHUX
BJIACTUBOCTEN TPAEKTOPIiil CKIQAHUX JUHAMIYHMX CUCTEM IIpY HASIBHOCTI 30BHIIIHIX 30ypeHb Ta NEBHUX Pi3UIHUX
IIPOLECIB, iX 3aCTOCYBaHHA [0 CYYaCHUX 3a/1a4 KEPYBaHHS PyXOM 6araToMacIITabHUX MEXaTPOHHUX CUCTEM.
CTBOpEHO yHiBepCaJbHUI METOJI PO3B’s13aHH 33/1a4 cTabinizauii i onTumizauii pyxy cucrem 3 ge@illuTOM KEpyUnx
BIUIMBIB. OfiepKaHO HOBI CTpaTerii KepyBaHHS, 0 CTabiIi3yI0Th 32 YACTMHOIO 3MiHHUX PO3B’s13KM KJlacy aiHHUX 32
KepyBaHHSM cucTeM. Taki KepyBaHHS 3aCTOCOBAHO IO 33/a4i C/IiyBaHHS 3a JIilepOM B 6araToareHTHUX CUCTeMax i
IO 3a7ad4i BificTe>keHHs1 TpaekTopii. TakoXX OTPMMaHO IOCTaTHI yMOBU YaCTKOBOI cTabinizallii MexaHiuyHOi cucteMu
3a OIIOMOT0I0 CTOXaCTUYHOTO KEPYBAaHHA. PO3p006I€HO KOHCTPYKTUBHUI METOM, CUHTE3Y (PYHKLiN KepyBaHHS B
3a7a4i CIIOCTEePEKEHHS 3a IIBU/IKICTIO KOJIMBAaHb T BU3HAUYEHHS KOe(]illieHTiB MPY>KHOTO 3B'SI3Ky ABOX OCLIAJISITOPIB
Bau pep Ilosist. PO3BMHYTO Ta yJOCKOHAJIEHO METO/, €HEPreTUYHUX OLIHOK JJIs1 IOCJIiI)KeHHSI TIOBEeiHKU PO3B'sI3KiB
IBidi HeJIiHIMHMX NapaboJliYHUX PiBHSIHD 3 CUHTYJISIPHUMU TPAaHUYHUMU JAHUMU CTEIIEHEBOTO BUTJISIY HE3aJIEXKHO

Bifj, TUIy PiBHAHHA.

Pedepar aHIJIiHCBKOIO:

The project focuses on the development of effective methods for the control design, analysis of qualitative
properties of trajectories of complex dynamical systems with external perturbations and certain physical
processes, and their applications to modern control problems of multiscale mechatronic systems. A generic
method for solving stabilization and optimization problems for underactuated systems is obtained. New control
algorithms for the partial stabilization of control affine systems are presented. Such controls are applied to the
leader-following problem in multi-agent systems and to the trajectory tracking problem. Sufficient conditions for
the partial stabilization of the mechanical system by means of stochastic control are also proposed. A constructive
control design method is developed for problem of observing the velocity of oscillations and determining the
coefficients of elastic coupling of two Van der Pol oscillators. The improvement of the method of energy estimates
is proposed to study the behavior of solutions to double nonlinear parabolic equations with power-like singular
boundary data, regardless of the type of equation.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zBa HTII yKpaiHCBKOIO: AHasiTHYHi METOIM HOCIIPKEHHS 33/1a4 KEPYBAHHS PyXOM 6araroMaciuTaGHux

MEXATPOHHUX CUCTEM

Hazpa HTII aHrsi#icbKO0: Analytical methods for studying control problems of multi-scale mechatronic

systems

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: MeTosu, Teopii

l'asy3s 3acTOCyBaHHS: 72.19 - JlocigKeHHs i eKCIIepUMEHTaIbHI pO3poGKH y chepi IHINX TPUPOSHUYHX i

TeXHIYHUX HayK, 85.42 Buia ocsita
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Pospo6ieno HoBuit migxiz 10 3a6€31€4€HHS ONTUMAIBHOTO PEXUMY DYHKIIIOBAHHS CUCTEM 3
nediluTOM Kepylo4UXx BIIJIMBIB. PO3BUHYTO aBTOPCHKUI METOJ, cTabinidalii pyxy cucteM 3 AediluToM KepYyUunx
BIIJIMBIB 32 JOIIOMOTOI0 IBUIKOOCLTIOI0YOro MEPIOJNYHOrO 3a YaCOM KEPYBaHH4. 3a JOIIOMOTOI0 1IbOTO CTBOPEHO
HOBUI MeToJ, cTabiyizalii pyxy Takux CUCTEM 3a IOIIOMOTOI0 JMHAMIiYHOTO KEPYBAHHS, @ TAKOXK METO/] aHaJIi3y
CTIMKOCTI pyXy CUCTEM, 110 CKJIAJAI0ThCS 3 Pi3HOTEMIIOBUX MifcucTeM. CTBOPEHO YHIBEPCAIbHY KOHLEIILIII0
PO3B’13aHHA 33/1a4 cTabinizanii i onTumizanii pyxy cyTTeBO HEeIiHIMHUX CUCTEM 32 JOTIOMOTOI0 JUHAMIYHUX
cTpareriil kepyBaHHs. Ofiep>kaHo HOBi cTpaTerii kepyBaHHS, 110 CTabii3yl0Th 32 YAaCTUHOIO 3MiHHUX PO3B'SI3KU
KJjacy aiHHUX 32 KepyBaHHSIM cACTeM. [TomMpeHO KOHLENIiI0 CTiKOCTi CiM'i MHOKMH Ha BUIIQJOK CTiMKOCTI
BiZIHOCHO 4aCTUHU 3MiHHUX. OTPUMAHO PO3BUHEHHS METOAY [T00Y0BU KEPYBAaHHS AUHAMIYHOTO KEPYBaHHS Ha
IIOBEPXHi. [3 3acTOCYBaHHSIM 11bOT'O METOJY OTPMMAaHO HOBUI 3aKOH KepyBaHHS, SIKUI 3abe3leuye ri106ajbHe
ACUMITOTHAYHE IIPSIMyBaHHS TPAEKTOPIi MOIeJli OJIHOJIAHKOBOTO MaHiNyJIsITOpa i3 NPY>KHUM 34JIEHYBAaHHSM [10
33/1aHOi IPOrPaMHOi TPAEKTOPIi y TOM 4Yac, SIK eJIEKTPOIBUTYH, 10 3[iICHIOE KEPYBaHHS, IPUIIMHUATL OOEPTATUCS.
Po3p0o671€HO KOHCTPYKTUBHUI METO], CUHTEe3Y (QYHKIIi¥ KepyBaHHS B 3a71adi CIIOCTEPE’KEHHS 32 IBUIKICTIO
KOJIMBaHb Ta BU3HaY€HHs KoedillieHTiB IPYKHOTO 3B'513KY ABOX ocuuisTopiB Ban gep Iloss. Po3pobaeHo anroputm
CHHXPOHIi3allii KoJIMBaHb CUCTEMU JBOX OCLIMJISITOPIB BaH fep [losis 3a HenoBHOIO iHpopMallielo Ipo ix pyx. 3a
MEeTOJIMKOIO NTOOY10BY iHBapiaHTHUX CHiBBiJHOLIEHb B IIPOEKTI pO3PO0IEHO KOHCTPYKTUBHUI METO]], CUHTE3Y
IIOJATKOBUX CIiBBITHOIIEHb B 3a7la4i BU3HaUeHHs KoedillieHTiB mosiHOMianpHOI cuctemu JI'eHapa. Po3BuHEHO Ta
YIOCKOHaJIEHO METOJ, EHEPreTUYHHUX OL[iHOK 17151 LOCJIiIpKEHHS IOBEiHKY PO3B'sI3KiB [Bidi HEJIiHIHMX
nnapaboJiyHUX PiBHSIHD 3 CUHTYJISIPHUMY TPAaHUYHUMU JAHUMU CTENIEHEBOTO BUTJISIY HE3aJIeXKHO Bif| TUITY

PIBHSIHHSL.
ConjiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tinsumennsa aBromaTusaii BUpOGHUYMX POLIECIB
Bnyins HTII Ha moBKiJjs:
BrnpoBagsykeHnHs HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy:
3aKkiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:

XapakTep CriBpOGIiTHHIITBA 3 iHBECTOPOM



IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:

IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:

TexHiKO-eKOHOMiYHe OOrpyHTYBaHHSI:

IloTeH1iaIbHUI 0OCST IIPOJASKY, THC. TPH..

OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoapaTtkoBa iHdpopmamist:
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