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Pedepar:

1. O6’eKT moCiIKEHHS — IPOLECH KEPYBaHHS €JIEKTPOMEXaHIYHUMU CUCTEMAMU 3i CIIIKYIUYUM €JIEKTPOIIPHBOIOM.
Meta po60TH — MiIBUIIEHHS SIKOCTi IIPOLECIB KEPYBaHHA €JIEKTPOIIPYBO/IOM 33 PAaXyHOK PO3POOKMA HOBOTO

004K CIII0BAJIBHOTO METOY PO3B'SI3aHHS 33[ja4i OIITUMAJIbHOIO KEPYBAaHHS €JIEKTPOIIPUBOIOM. MeToau
IOCJIiZIPKEHHS — OCHOBHI Pe3yJIbTaT POOOTH 6a3yIOThCS HA 3arajlbHUX METOJaX QYHKLIOHAJIBHOTO aHaMi3y, METOIAX
004N CITIOBAIbHOI MaTeMaTUKUY, Teopii po3B'a3aHHs 3amavi Kori 4151 cucteM 3BUYaiiHuX nudepeHiianbHUX PiBHSIHb
3 KEPYBaHHSM, METOJi 3HaXO/I>)KEHHI HallKpalloro HabsvkeHHs (PyHKIii ofgHiei 3MiHHO] criylaliHaMy IepLIOro
nopsaky B Hopmi W21[0,t]. TeopeTryHi Ta IpaKTUYHI pe3yJbTaTy — PO3pOOJIEHNI B AUCepTaliiiHill poOOTi
006YNCIIIOBAIbHAN METO/] PO3B'SI3aHHS 33ja4di ONTUMAaJIbHOTO KEPYBAHHS €JIEKTPOIIPUBOIOM J03BOJISIE TiIBUIIATI
TOYHICTb HaOJIMDKEHHS B 3a7jayax ONTMMAJIbHOTO KepyBaHHS. HayKoBa HOBM3HAa OTPUMAHUX PE3YyJIbTATIB I0JISITa€ B
TOMY, IO BIIEpII€e 3aIIPOIIOHOBAHO METO/I, PO3B’S13aHHS 33/1a4i ONITUMAJIbHOTO KEPYBAHHS CJIIKYIOYMM
€JIEKTPOIIPMBO/IOM 3 BUKOPMCTAHHSIM CIUIAiH-(DYHKIIii, B IKOMY HEBiIOMi NapamMeTpy KepyBaHHS 3HAXOOSATbCS

OJHOYACHO 3 HEBiTOMMMH NapameTpamu $Ha30BUX KOOPAWHAT, IO JA€ HAWKpalle HabIKeHHS 10 TOYHOTO



po3B'sa3Ky B HopMi W21[0,t]; HabyB MOAanbIIOro PO3BUTKY METO/, HAKPaIOro HabM>KeHHS QyHKIil ogHiei 3MiHHOI
crylaiHamu 1-ro nopsnky B Hopmi W21[0,t] niis po3p’s3aHHs 3agayvi Kouri 151 cuctemMu 3BU4aiiHUX
IvdepeHLiaTbHUX PiBHSIHB 33J]JaHOTO IOPSAKY Ta 33/1a4i ONTUMAaJIbHOTO KEPYBAHHS CJIiTKYIOUUM
€JIEKTPOIIPMBOAOM; YIOCKOHAJIEHO METO/ PO3B’si3aHHs 3a1a4i Ko gj1s1 cucremu nudepeHiabHUX PiBHSIHBD 3
IIPaBUMU YaCTUHAMU Y BUIJISIAI MTOJIIHOMIAMBHUX (PYHKLi MIISIXOM BUOOPY 6a3MCHUX (PYHKLM, M0 JO3BOIUIO
3a0€3Me4YuTH BUCOKY TOYHICTb HabmkeHHs B HopMi L2[0,1]. OcHOBHI pe3yibTaTu JucepTalifHOro AOCaiIKeHHSs
OTPUMAaHO B MEXax BUKOHAHHS HAyKOBO-[0CiAHOI po6oTu «[1o6ynoBa MaTeMaTUYHUX MOJIeJIEH [1JIs1 YIIPaBJIiHHS
TeXHOJIOrYHUMU nTpouecamu» N2 OH 12-5 B YKkpaiHChKill iHKeHepHO-Tiearoriyuiii akagemii. Pesyabratu
IycepTauifiHoi po60TH BUKOPUCTAaHI B HaBYaJIbHOMY TIpolieci Ha Kadepi BUloi Ta IpUKIIaHOI MaTeMaTHUKU
YKpaiHcbKoi iHKeHepHO-TIe1arorivHoi akafeMii Ipy BUKJIaieHHI Jucuuiiny «TeopeTuyHi, Qpi3uyHi Ta
iH(popMaLliiiHi OCHOBM rajy3€BUX 3HaHb». TaKOXX OTPUMaHi pe3yJIbTaT! YIPOBAIKEHI B pO3pOOKax MiIPUEMCTBA
[TpAT «EnekTpoMammnHay, a came B IIpUJIafiax KepyBaHHS eJeKTPUIHUMU ABUTYHAMMU IIPY iX BUIIPOOYBAHHSIX.
OTpumaHi pe3ysibTaTy MOXKYTb OYTH BUKOPUCTaHI IIpY CTBOPEHHI I1aKeTy IIporpam NPOMUCJIOBOTO 3HaY€HHSI Ta IIpU

KOHCprIOBaHHi e]IeKTpOHpI/IBOILiB.

2. The object of research - the processes of control electromechanical systems with a monitoring electric drive.
The purpose of the work is to improve the quality of the processes of electric drive management by developing a
new computational method for solving the problem of optimal control of the electric drive. Research methods -
the main results of work are based on general methods of functional analysis, methods of computational
mathematics, the theory of solving the Cauchy problem for systems of ordinary differential equations with control,
the method of finding the best approximation of the function of one variable splines of the first order in the norm
W21[0,t].Theoretical and practical results - the computational method of solving the problem of optimal control of
the electric drive, developed in the dissertation, allows to increase the accuracy of approximation in problems of
optimal control. The scientific novelty of the obtained results is that for the first time the method of solving the
problem of optimal control of a monitoring electric drive using spline functions is proposed, in which unknown
control parameters are simultaneously with unknown parameters of phase coordinates, which gives the best
approximation to the exact solution in the norm W21[0,t]; has further developed the method of best approximation
of the function of one variable splines in the norm W21[0,t] for the solving the Cauchy problem for a system of
ordinary differential equations of a given order and the problem of optimal control of a moving electric drive; the
method for solving the Cauchy problem for a system of differential equations with right-hand sides in the form of
polynomial functions is improved with the choice of basic functions, which allowed to ensure high accuracy of
approximation in norm L2[0,1]. The main results of the dissertation research were obtained within the framework
of the implementation of the research work «Construction of mathematical models for the management of
technological processes» FN 12-5 at the Ukrainian engineering pedagogics academy. The results of the work are
used in the educational process at the department of higher and applied mathematics of the Ukrainian engineering
pedagogics academy in the presentation of the discipline «Theoretical, physical and Information fundamentals of
branch knowledge». Also, the results are implemented in the development of the enterprise «Electromashina»,
namely in the control devices of electric motors during their testing. The obtained results can be used when
creating a package of industrial values and in the design of electric drives.
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