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Pedepar:

1. Y puceprauii po3B's3aHO aKTyalbHy HayKOBO-IIPAKTUYHY NPO6GJIEMY PO3BUTKY TEOPETUYHUX 3acaji IOOYI0BH,
MOJ€JIIOBaHHS Ta ONTUMI3allil KEPOBaHMX 32 YaCTOTOIO Ta aMIUJITY/I0I0 €JIEKTPOMAarHiTHUX [IPUBOJIB BiOpaLlifiHOro
o6s1agHaHHS OJ1s1 MiJBUILIEHHS iX €HePreTUYHOI €(PEeKTUBHOCTI. [ bOro 6yJ0 3MifiCHEHE HAayKOBE y3arajJbHEeHHS
IIPUHLUIIIB IOGYOBY TEXHOJIOTIYHUX BiOPALiiHMX CUCTEM 3 €JIeKTPOMArHiTHUM IIPUBOJIOM, PO3pO0JieH MeTonu ix
aHasli3y i aBTOMaTUYHOro KepyBaHHs. OTpUMaB MOJAJbIIMNA PO3BUTOK KOJIO-II0JIbOBUM METOJ], MOJIEIIOBAHHS
[IPOLIECIB ¥ €JIEKTPOMArHiTax B YaCTHHI allpOKCUMALlii pe3yJbTaTiB YUCIIOBUX PO3PaxXyHKiB MarHiTHOIO 10JI4, 110
Jla710 MOXKJIMBICTD MiABUIIUTY TOYHICTh MOJEJIIOBAHHS IIPOLIECIB y €JIEKTPOMArHiTaX, 30KpeMa IIpy BU3HAYEHHI

Ha6isbII eHeproedeKTUBHUX PeXUMIB po6oTu. [loBelileHO i HayKOBO OOIPYHTOBAHO, 1110 MaKCUMyM KoedilieHTa



KOPHCHOI Iii IpMBOJIa CIIOCTEPIiraeThCs Ha 4acTOTi, sika Ha 1...5 % MeHIIa HiXK 4aCTOTa MEXaHIYHOTO PE30HAHCY.
OTpuMaB NoJaJIbIINK PO3BUTOK METOM, KEPYBaHHS YaCTOTOIO Ta aMILIITYZ0I0 €JIeKTPOMarHiTHUX BiOpOIIPUBOLIB y
4yacTUHi 3a6e3MeYeHHs CTIMKOCTi CUCTEM KEPYBaHHS BiOpaLliflHUMU IIPUCTPOSIMU [I0 BIUIUBY BULMX TAPMOHIYHUX
CKJIIOBUX Bi6pallii 3aBASIKM BUKOPUCTAHHIO aJITOPUTMY AUCKPETHOro nepeTrsopeHHs: Oyp'e npu BU3HAUEHHI
aMIIiTyZ Ta (a3oBUX 3pyLIeHb. 3alIPOIIOHOBAHO HOBUI METO/, KEPYBaHHS 4aCTOTOIO €JIeKTPOMAarHiTHUX
BiOpaliliHKX IPUBOZIB 3a pi3HiCTIO (a3 MK TapMOHIYHUMU CKJIaOBUMU CTPYyMY OOMOTKY €JIeKTPOMarHira 6e3
BUKOPUCTaHHS iHdopMallii Tpo pyx po604oro opraHa yCTaHOBKH, 1[0 A€ 3MOTY 3a6e31eyyBaTi eHeproedeKTUBHUM
pexXuM pobOTH GiMblI IMMPOKOro Klacy BibpauitHOro o61aiHaHHS, 30Kpema MPUCTPOIB, 1€ He CHiBIaJal0Th
nepeminieHHs pob0o4oro oprasa i IKopsi eJIeKTpOMarHira.

2. The dissertation solves a topical scientific and applied problem of development of scientific bases of creation,
modeling and optimization of electromagnetic drive systems of vibration equipment with frequency and amplitude
control for their energy efficiency increase. For this purpose a scientific generalization of the principles for
constructing technological vibration systems with an electromagnetic drive is made, methods for their analysis
and automatic control are developed. The circuit-field method of modeling processes in electromagnets was
further developed in terms of approximating the results of numerical calculations of the magnetic field, which
made it possible to increase the accuracy of modeling processes in electromagnets, in particular when
determining the most energy-efficient operating modes. It has been proven and scientifically substantiated that
the maximum efficiency of the drive system is observed at a frequency 1 ... 5% lower than the frequency of
mechanical resonance. The method for controlling the frequency and amplitude of electromagnetic vibration drive
systems has been further developed in terms of ensuring the vibration devices control systems stability for to the
influence of higher harmonic components of vibration due to the use of the discrete Fourier transform algorithm
when calculating amplitudes and phase differences. A new method is proposed for controlling the frequency of
electromagnetic vibration drive systems by the phase difference between the harmonic components of the
electromagnet winding current without using information about the movement of the working body of the device,
which makes it possible to provide an energy efficient operation mode for a wider class of vibration equipment, in
particular, devices where the movements of the working body and the electromagnet anchor do not match.
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