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1. CuHTE3 ONTUMAJIBHOTO YIIPABJIiHHS €JIEKTPOIIPUBOIAMY 3 AaHAJITUYHMMU HEJIIHIMHOCTAMU

2. Synthesis of optimal control by electric drive based analytical models nonlinear load

Pedepar:

1. O6'eKTOM [OCIIPKEHHS € IPOLIECU B CUCTEMAX YIIPaBJIiHHS €JIEKTPOMEXaHI{UYHUMU CUCTEMaMU 3 aHAIITUYHUMU
HEJIIHITHOCTSAMU 3 ypaxyBaHHAM IMPYKHUX €JIEMEHTIB Ta HEJIIHIMHUX 3aJ1€5KHOCTEN 30BHIIIHLOTO TEPTS. MeTo10
IUACEPTALiHOI pOOOTH € YIOCKOHAJIEHHS CUCTEM YIIPABJIiHHS €JIEKTPOMEXaHIYHUMU CUCTEMaMU 3 aHAJIITUYHUMU
HEJIIHIMHOCTSAMMU [J181 MiIBUILEHHS TOYHOCTI i 3MEHIIEHHS HETaTUBHOTO BIVIMBY HEJIIHIMHUX i IPY>)KHUX €JIEMEHTIB
00'eKTiB Ha IMHAMIiuHi XapaKTEPUCTUKU €JIEKTPOMEXaHIYHUX CUCTEM. METOIIM NOCIiIyKEHHS: 1I00YA0Ba
MaTeMaTUYHUX MOJIeJIe! HEeJliHINHNX eJIEKTPOMEXaHIYHUX CUCTEM SIK 00'€KTiB yIIPaBJliHHS BUKOHAHA HA OCHOBI
Teopii €JIEKTPONPUBOLY 3 YPaxyBaHHSIM IIPY>KHUX €JIeMEHTIB. TeOpeTHYHi pe3ysibTaTu: Bleplle 3alPONIOHOBaHI
CHCTEMHU YIIPaBJIiHHS €JIEKTPOIPUBOJAMU Ha OCHOBI HEJIIHIMHUX ONTUMAJIbHUX PETYJISITOPIB Ta HEJIIHIMHUX
CIiocTepirayiB cTaHy; pO3BUHYTI MaTeMATUYHI MOJEJIi HEJIIHIMHUX €JIEKTPOIIPUBO/IB i3 CKIIaZHUMU KiHEMAaTUYHUMU
3B'I3KaMU Y BUIJISAi OHO-, IBO- Ta TPMMACOBUX €JIEKTPOMEXAHIYHMX CUCTEM 3 YPAXYBaHHSIM aHATITUYHUX

3aJI€KHOCTEN HEJIIHIMHOTO 30BHIIIHBOIO HABAHTAKEHHS; PO3BUHYTI METOIY CUHTE3Y CUCTEM YIIPABIIiHHS



€JIEKTPOIIPUBOAAMY 3 AHAIITUYHUMU MOJEJISIMUA HEJIIHIMHOTO HABAHTAKEHHS HA OCHOBI HEJIIHIMHUX ONTUMAJIbHUX
PETYJIATOPIB Ta HEJiHIMHMX ONTUMAJIbHUX CIIOCTEPiraviB cTany. [IpakTuyHe 3Ha4€HHS OJlep>KaHUX Pe3YJIbTaTiB
I10JI5ITa€ B PO3POOILIi HOBYX HEJIIHITHMX CUCTEM YIPaBIliHHS €JIEKTPONPUBOLIaMU, 1110 3a6€3I1e4yI0Th BUCOKOSIKICHE
perymoBaHHs1. HaykoBa HOBM3HA POOOTH MOJISATAE Y TEOPETUYHOMY PO3BUTKY I y3arajbHEHHI METOY CUHTE3Y
CHCTEM OITHUMAJIbHOIO YIIPABJIiHHSA €JIEKTPOIIPMBOJAMY Ha OCHOBI aHAJIITUYHMX MOJIEJIEN HEJIiHITHOTO
HaBaHTaXXEHHS, KUY [JO3BOJIMB MiABUIIUTH TOYHICTb Ta 33J0BOJILBHUTH BUMOTaM, L0 NIPEJ IBJISIIOTHCS 10 CUCTEM
yIPaBJliHHS ejleKTponpuBogaMu. CTyiHb BIPOBA/I’)KEHHS - PE3YJIbTATH, SIKi Ofjep>KaHi BHACIIiJOK BUKOHAHHS
IYCepTaLifiHOi poO6OTH, BIIPOBAIpKEHi Ha Jlep>kaBHOMY HinnpreMcTsi HaykoBo-Bupo6HMYa Kopriopauist "KuiBcbkuit
inctutyT aBTomaTuku" i B HTLI MTO HAH Ykpainu npu BUKOHaHHI HayKOBO-J0CIiHOI pOOOTH BiloMYOr0o
3amoByieHHs HAH Vkpainu "HaykoBi ocHOBU CUHTe3y 6araTokaHaJIbHUX CUCTEM BUCOKOTOYHOTO YIIPaBJiHHS
00'eKTaMU 3 HEJIHIHUMU Ta NPyXHUMU esleMmeHTaMu". Cepa BUKOPUCTAHHS B [IPAKTUL CTBOPEHHS Cy4YaCHUX
HOBUX Ta MOJI€PHi3allii iCHyI0UMX BUCOKOTOYHUX CUCTEM YIIPABJIiHHA €JIEKTPOIIPUBOAAMU B TOMY YUCIIL: IIpU
CTBOPEHHi BUCOKOTOYHUX CUCTEM HaBelleHHs i cTabimizallii 030poeHHs 06'eKTiB OPOHETEXHiKY; TPY BUPOOHUIITBI
BHCOKOTOYHMX CUCTEM HaBeJeHHs i cTabinizallii 036poeHHsI 06'€KTiB OpOHETeXHIKY; [J1s MiIBUILEHHS SIKOCTI

TE€XHOJIOTIYHUX npoueciB IMPOKAaTHOT'O BI/IpO6HI/II_LTBa.

2. Of research processes are an object in the systems of management by the electromechanics systems with
analytical nonlinearities taking into account the resilient elements and nonlinear dependences of external friction.
Of the thesis for technical sciences candidate's degree an improvement is a target of the systems of management
by the electromechanics systems with analytical nonlinearities for the rise of exactness and reduction of the
negative influencing of nonlinear and resilient elements of objects on the dynamic descriptions of the
electromechanics systems. Methods of research: the construction of mathematical models of the nonlinear
electromechanics systems as objects of management is executed on the basis of theory of electricdrive taking into
account the resilient elements. Theoretical results: first offered systems of management by electricdrives on the
basis of nonlinear optimum regulators and nonlinear observers of state; mathematical models are created of
nonlinear electricdrives with the difficult kinematics copulas as one-, two- and threemass electromechanics
systems taking into account the analytical dependences of the nonlinear external load; methods are developed of
synthesis of the systems of management by electricdrives with the analytical models of the nonlinear load on the
basis of nonlinear optimum regulators and nonlinear optimum observers of state. The practical value of the got
results consists in development of new nonlinear systems of management by electricdrives of securing the high-
quality adjusting. A scientific novelty of work consists in the theoretical development and generalization of method
of synthesis of the systems of optimum management by electricdrives on the basis of analytical models of the
nonlinear load, which allowed to promote exactness and suit, which are produced to the systems of management
by electricdrives. Results, got in The thesis for technical sciences candidate's degree are inculcated on the State
enterprise the Science-plant corporation the "Kiev institute of automation" and in Magnetism of Technical Objects
Science and Technology Center of the National Academy of Sciences of Ukraine at implementation of research
work of department order of National Academy of Sciences of Ukraine the "Scientific bases of synthesis of the
multichannel systems of high-fidelity management by objects with the nonlinear and resilient elements". Sphere of
the use in practice of creation of modern new, and modernizations of the existing, high-fidelity systems of
management by electricdrives including: at creation of the high-fidelity systems of aiming and stabilization of
armament of objects of armour engineering; at production of the high-fidelity systems of aiming and stabilization
of armament of objects of armour engineering; for upgrading technological processes of rolling production.
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