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Pedepar:

1. O6'eKT BOCIIPKEHHS: IEPEXiAHI MPOLLECH B CUCTEMAaX aBTOMAaTUYHOTO KEPYBAHHS €HEPro3oepiralounmu
06'eKTamu 3i 3MiHHUMHU TapamMeTpaMu. MeTa IOCiKeHHs: PO3pOOKa CUCTEMHU ONTUMAJIbHOTO KEPYBaHHS
repexigHUMU ITPoIlecaMu B eHepro3bepiralounx 06'ekTax i3 3SMiHHUMU apaMeTpaMu Ta 06MeXKeHHSIM Ha KepOBaHi
KOOPAMHATH LIJISIXOM KOPEKIii fiiarpam eJIeKTpUYHOro CTpyMy. MeTonu JoCliIKeHHs: QyHIaMeHTalbHi
IIOJIOKEHHS TeOopii ONTMMAJIbHOTO KEPYBAHHS BUKOPUCTAaHI 17151 BUOOPY i OOIPYHTYBaHHS KPUTEPIIO ONTUMAIbHOCTI
Ta BUBYEHHS] YMOB iCHYBaHHS 0COOJIMBUX yNIPaBiliHb. OGYMCII0BAIbHI METOIU PO3B'SI3aHHS AU epeHLiaTbHUX
PIBHSIHb BUKOPUCTAHI [JI1 PillIeHHS 3a/1a4i [IOLIYKY ONTYMAaJIbHOIO KEPYBAHHS Ta BUSHAYEHHS MEX iCHYBaHHS
aJITOPUTMIB ONITUMAaJILHOTO KepyBaHHS1. Teopis eleKTpOMalluH 3aCTOCOBYBasacs MNpy No6y0Bi MaTeMaTUUHUAX
Mogesell pob0Ty MO3ULIMHOrO eJ1IeKTpONpUBoay. MeToau Teopii ITyYHMX HEPOHHUX MePEX, Teopii ineHTudikarii

3aCTOCOBaHi IIpy po3pob1i MozeJi IPUBOY Ha OCHOBI peKypPEHTHOI Mepexi, 1110 HaJlae MOXJINBICTb ineHTudikaii



napamerpiB. TeopeTnyHi Ta MpaKTUYHi pe3ybTaTU: pO3p0O0JIEHa MOLEJb Y BUIJISi PEKYPEHTHOI HEIIPOHHOI MepexXi
EnmaHa, BUBeieHi MaTeMaTUYHi 3aJ71e)KHOCTi MK BaroBumu koedilieHTaMy Ta napameTpamu o6'exty. s
KBaIpaTUYHOT'O KPUTEPIil0 OTPUMAHO 3arajbHUM BUTJIS], 6-TH 6araTOiHTEpBaJbHUX aJITOPUTMIB ONITUMAJILHOTO
KEepyBaHH4 i BiANOBiAHI fiarpamu €JIEKTPUYHOTO CTPYMY. BUKOHAHHS YMOB WIBUAKOZAII J03BOJINIJIO BU3HAYUTU
HIDKHIO MKy 061aCTi pillleHb. AHAMI3 fiarpam eIeKTPUYHOro CTPYMY P BUKOHAHHI YMOB MiHiMalbHAX BUTPAT
eHeprii J03B0JIMB BUSHAYMTH BEPXHIO MeXY 00J1acTi pilleHb. BuBeneHi 3a1eXXKHOCTI, 1110 JO3BOJISIIOTh BUSHAYUTU
MEXi 3iTKHEHHS aIFTOPUTMIB KEpyBaHHs Y cepellnHi Liei obsacTi Ta no6yayBaTy IPOCTip €HeproBUTpar.

eTalli KepyBaHHs 00'eKTOM IPUCKOPsiE BUOIp aIrOPUTMY ONITUMAJIBHOTO KEPYBaHHS. BUKOHAHO CHMHTE3 IBOPiBHEBOI
CHACTEMHU ONTHMAaJIbHOTO KepyBaHHs. HoBU3HA: 110Jrae y ToMy, 1110 BIeplie 6ysI0 3alpOIIOHOBAHO PO3PaxyHOK
MepeX 3iTKHEHHSI aJITOPUTMIB ONITUMAJIbHOTO KEPYBAHHS Ta METO]] IPUCKOPEHOTO MOIIYKY ONTUMAIbHOTO
aJITOPUTMY 3 BUKOPUCTAHHSM ITPOCTOPY €HeproButpar. CTymiHb BIPOBAIPKEHHS: pe3yJIbTaTH POOOTU
BUKOPHMCTOBYBAJIMCS IIPU CTBOPEHHI CUCTEMU KEPYBaHHS TPEHAKEPHUMHU KOMILJIEKCaMU TaHKy BM "Ormiot” ta
oponetpaHcnoprepa BTP-4 na 1 "XKBM" (M. XapkiB) aJ1s ineHTudikalii napaMmeTpis e1eKTPONprBoa i
(opMyBaHHS ONTUMAIBHOTO KEPYIOUOTO BIIMBY HA BUKOHABYMI NIPUCTPiil MOAYJIsl HaBe[eHHS 036pOeHHs. OCHOBHI
II0JIOKEHHS IMCePTaLiiiHOi pO60TH BUKOPUCTOBYIOThCS B HABYAJIbHOMY IIpolieci Ha kadenpi aBTOMATUKHU Ta
yIpaBiliHHA B TexHiYHUX cucteMmax HTY "XIII" mpu AUn10MHOMY NPOEKTYBaHHI 1 BUKJIAaHHI IUCUUILIIH "Teopis
aBTOMATUYHOrO KepyBaHHS", "Cy4yacHi Mpo6ieMU i METOAM MaTEMAaTUYHOTO Ta KOMII'IOTEPHOTO MOZIE/IIOBAHHS".
Cdepa 3acToCyBaHHS: HAYKOBi Pe3yJIbTaTA POOOTU MOXKYTb OYTH BUKOPUCTaHI Ha MiIIPUEMCTBAX Ta B KOMIIaHisIX,
1110 3a/iIMaOTHCSI pO3POOKOI0 HOBUX Ta MOJIEpHI3alli€lo iCHyI0UMX CUCTEM KEPYBaHHSI ITO3ULITHUM
€JIEKTPOIIPMBO/IOM, 1[0 OCHOBHY YaCTHHY POOOYOro Yacy 3HaXOAUTHCS Y PeXKMMIi 4acTUX MYCKiB/3yMUHOK Ta
peBepcy.

2. Object of study: transients in automatic control systems power saving objects with variable parameters. The
purpose of the study: the development of an optimal control system of transients in power saving objects with
variable parameters and a restriction on the coordinates controlled by adjusting the current charts. Research
methods: fundamental principles of the theory of optimal control is used to select the optimality criterion and
study the conditions of special controls existence. Numerical methods for solving differential equations used to
solve the problem of finding optimal control and define the boundaries of the optimal control algorithms
existence. The theory of electric machines was used when constructing mathematical models of positional electric
drive. Methods of the theory of artificial neural networks and theory of identification used to develop models drive
based on recurrent neural networks capable of identifying parameters. Theoretical and practical results: the
developed model in the form of a recurrent neural network of Elman, and the deduced mathematical relationship
between weight coefficients and the object parameters. A 6 algorithms of optimal control for a quadratic criterion
were obtained. The region of solutions existence was determined. The synthesis of two-level control system was
performed. Novelty: is that was first proposed calculation of the contact points of algorithms for the optimal
control and rapid method of finding the optimal algorithm with the power space using. Level of implementation:
the results were applied in the development of control system training sets of the tank BM "Oplot" and BTR-4 on
SE "KMDB" (Kharkiv) for the identification parameters of the actuator and optimal control to the module guidance
and stabilization armament. The main provisions of the dissertation are used in educational process at the
department of automatics and control in technical systems of NTU "KHPI" when reading the courses " Theory of
automatic control”, "Modern problems and methods of mathematical and computer modeling" and diploma design.
Scope: scientific results of the work can be used by businesses who are developing new and upgrading existing
control systems of positional electric drive, which is the main part of working time is in the starts/stops mode and
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