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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3B's13aHHS 33124 KEPOBAHOCTI, JliHeapu3aallii, CHHTe3y Ta cTabinizallii A1 HeliHINHUX CUCTEM

Ha3sBa po6oTH aHIJIilICbKOIO:

Solving the problems of controllability, linearization, synthesis and stabilization for nonlinear systems

PedepaT ykpaiHCbKOIO:

O6'eKT DOCIIKEHHS - KEPOBaHi cucTeMU AuePEHLiaTbHUX PiBHSIHb, aNre6paiuyHi CUCTEMHU HEJiHITHYX PiBHSIHB.
Merta po6oTu - ofepkaHHsI KOHCTPYKTHUBHE PO3B'sI3aHHS 3a71a4i JOIyCTUMOTO CUHTE3Yy OOMEXXEHUX MO3NLIIMHNIX
KEPYBaHb [JIS HEJIIHIMHMX KEPOBAaHUX CUCTEM, 3 PO3PUBHOIO 32 X [IPABOI0 YaCTHHOIO; OEP>KaHHS PO3B'I3aHHS
3afaui ineHTudikauii iHiTHOro HeCTaliOHApHOro PiBHSIHHSA BosibliMaHa 3 pO3NOiIEeHUMU [TapaMETPaMHU 3
HECTaliOHApHUM HEi30TPONHUM iHTErpajioM 3iTKHEHD Y JOBIJIbHOMY €BKJIIZOBOMY IIPOCTOPI; OfepKaHHA
HeOOXiJIHUX Ta AOCTATHIX YMOB pO6acTHOI CTabisli30BHOCTI OGHOrO KJlacy HeJliHiNHUX KEPOBAaHUX CUCTEM,
IOCJiI)KeHHS TMHAMIYHUX ITPOLIECB, 5IKi OIIMCYIOThCS CUCTEMaMU 3BUYANHUX AU(epeHLiabHUX PiBHSIHb Ta
CUCTEMAMU 3 OLHOBUMIPDHUM KEPYBAHHSIM; PO3B'sI3aHHSI CUCTEM HEJIHIMHUX Ta MAVKe I10JIiIHOMIaJIbHUX PiBHSIHbD,
IOCJIiIPKeHHS aiHHUX CUCTEM 3 6araTOBUMiPHUM KEPYBaHHSM KJIacy . A came, CTBOPEHHS aHATiTUYHUX METO/iB
PO3B'A3aHHS 33[1a4 KEPOBAHOCTI, JOIYCTUMOIO CUHTE3Y MO3ULIMHUX Ta IHEPLIMHUX KePYyBaHb; BUJiJIEHHS KJIACiB
HEJIiHITHMX CUCTEM 3 OJJHOBMMIPHUM KEPYBaHHSIM, SIKi MOJKHA BiJOOPa3UTH Ha CUCTEMU CIIELiaIbHOTO BUTJIY
6inb1I IPOCTOI CTPYKTYPH 32 JOMOMOTOIO TiJIbKU 3aMiHU 3MiHHUX, PO3PO0Ka aJITOPUTMY NOOYAOBY TAaKUX
BiZOOpa’keHb; KOHCTPYKTHBHE PO3B'sI3aHHS 337ja4i KEPOBAHOCT] TAKUX BUXIIHUX HEJHIHUX CUCTEeM Ha OCHOBI LIUX
Pe3yJbTaTiB; po3p0o0Ka YMCEIbHUX aJIFTOPUTMIB [1J1s1 PO3B'sI3aHHS CUCTEM HEJIiHIMHUX Ta Malbke MoJliHOMialbHUX
PiBHSIHB, pO3B'sI3aHHS 337124 JIIHEAPU30BHOCTI, CTabini3alii Ta CUHTe3y iHepLilHUX 0OMEXKEHUX KEPYBaHb IJIs1
adinHuX cucTeM 3 6araTOBUMIpHUM KePyBaHHSIM KJlacy . MeTog, OCiIKeHHS ~ IIOCTiIOBHU aHAJIITUYHUN Ta
JIOriYHUH aHasli3 [O-CiI)KyBaHUX 00'eKTiB. 3HaUyIliCTh POOOTU BU3HAYAETHCSI TEOPETUYHOIO Ta IPAKTUYHOIO
uiHHicTIO ii pe3ysbTaTiB. [IpOrHO3HI NPUNYIIEHHS 010 PO3BUTKY 00'€KTa JOCIIIKEHHS - IOUYK €(PEKTUBHUX
aHaJIITUYHUX Ta YUCEJIbHUX METOZIB [106y10BY KepyBaHb, 1[0 326€31e4YyI0Th BIACTUBICTh HYJIb-KEPOBaHOCTI,
PO3B'sI3aHHS 337124 CUHTE3Y Ta cTabisizauii, MomyK epeKTUBHUX aHAMITUYHUX Ta YUCEJbHUX METOIiB PO3B'sI3aHHS

CHCTEM HEJIHINHUX Ta MalbKe 0JIHOMiaJIbHYX PiBHSHB.

Pedepar aHIJIiHCBKOIO:

The objects of investigation are control systems of differential equations, algebraic systems of nonlinear equations.
The aim of the research is obtaining of constructive solution for the admission positional synthesis problem for
nonlinear control systems with discontinuous right-hand side; getting of the solution of the identification problem
for linear non-stationary Boltzmann equation with diffused parameters and non-stationary unisotropic collisions
integral in an arbitrary Euklid space; obtaining of the necessary and sufficient conditions for the robast
stabilization of a class of nonlinear control systems; investigating of dynamic processes which are described by
means of the systems of the ordinary differential equations and the systems with an one-dimensional control;
solving the systems of nonlinear almost polynomial equations; investigating of the affine systems with multy-
dimentional controls. Namely, development of analytical methods to solve the problems of controllability, of an
admission synthesis of positional and inertial controls; finding the classes of the nonlinear systems with an one-
dimensional control which are mapped on the simplest structure systems of the special form by means of the
change of variables only, developing of the algorithm to construct such mappings; constructive solution of the
controllability problem for such given nonlinear systems using the obtained results; constructing the numerical
algorithms for solving the systems of nonlinear almost polynomial equations; solving the linearization, stabilization
and synthesis of the bounded controls problems for the affine systems with multy-dimentional controls. The
method of the research is successive analytic and logic analysis of the investigated objects. The significance of the



research is defined by the theoretical and practical value of its results. The prediction is to find the effective
analytic and numerical methods to construct the controls provided the 0-controllability, solving the synthesis and
stabilization problems, searching the effective analytic and numerical methods to solve the systems of nonlinear
almost polynomial equations.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTTI yKpaiHCBKOIO: Po3B's3aHHs 3324 [Isl HETHIMHNX CUCTEM

Ha3zBa HTII aHrJificbKo¥0: Solving the problems for nonlinear systems

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asmy3b 3acTocyBaHHs: 73.10 - JlociimkeHHs Ta PO3POCKY B rajty3i IPUPOIHMYMK Ta TEXHIYHUX HAYK
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: OchosHi xapakrepucTuku, CyTh po3po6Ku: MeTo 1, (pyHKIIii KEPOBAHOCTI PO3BMBAETHCS HA 3aayi
JIiHeapu30BHOCTI, CTabini3alii Ta mo3uLiliHOrO CUHTE3y iHepLiiHNX 0OMEKeHUX KepyBaHb JJ1s1 HEJIIHIHUX CUCTEM
[laTeHTO-, KOHKYPEHTOCIIPOMOXKHI PE3yJIbTaTH: PO3B'I3aHHS 33/1a4i [IO3ULIITHOTO CUHTE3Y iHEPLiHUX KEPYBaHb
17151 adiHHMX CUCTEM 3 6araTOBUMipHUM KEPYBAaHHSM KJIACy , BilOOpaK€HHS HOBUX KJIACIB HEJIIHITHUX CUCTEM 3
OJIHOBMMIpDHMM K€pPYBaHHSM Ha CUCTEMMU OiJbIll IPOCTOI CTPYKTYPH, JOCTATHI YMOBU PO3B'sI3aHHS 3a/1ayi
IOITyCTUMOIO CUHTE3Y MO3ULITHOTO KEPYBaHHS [1J151 HEJIIHIMHUX CUCTEM 3 PO3PUBHOIO [IPABOI0 YaCTUHOIO,

pO3po6Ka YMCebHUX aJITOPUTMIB [1J1S1 PO3B'SI3aHHS CUCTEM HEJiHIMHUX Ta MalKe MOoJIiHOMiaZlbHUX PiBHSHb
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHst HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 2014-2016
3aKiHYeHHs eTamny:
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peasizoBaHi pe3ysbTaT po3podKy: MiHiCTepCTBO OCBiTU i HayKU YKpaiHu
IlepcneKTHBHI PHHKH: OCBiTHI Ta HAYKOBI
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