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Pedepar:

1. lucepraruis npucBsaYeHa CTBOPEHHIO €IMHOI METOL0JIOTI] CUHTE3Y CUCTEM KEPYBAaHHS €JIEKTPOIIPUBOJIAMH,
BUXOJSIYM 3 YMOBM 3a0€3I1€4eHHs] 62)KaHUX IMHAMIUYHUX BJIACTUBOCTEN 3a BUXiIHOI KOOPJAMHATOIO, 10 33JAI0ThCs
rpadivyHoO y BUTJIsAi nepexigHoi GyHKLii a0 HA60PY TOYOK. [JUCKPETHUI PEryIaTop, SIKUi 3a0e31edye MOKIIMBICTD
HaJIAIITYBaHHS HAa KBAHTOBaHi O6akaHi nepexifHi QyHKLi KiHLIeBOi TPUBAIOCTi, HA3BAHO JAUCKPETHUM 4aCOBUM
€KBaJlali3epoM. 3allpONIOHOBAHO MaTeMATUYHUI anapar, 110 403BOoJIsie BUKOHYBAaTA CUHTE3 CUCTEM aBTOMAaTUYHOTO
KEpPYBaHHS Ha 6a3i AUCKPETHOTO YaCOBOTO €KBajali3epa 5K 32 YMOBU ITOBHOI KOMIIEHCcallil TMHAMIYHUX
BJIACTMBOCTE 00'€KTa KepyBaHHS (iIeani3oBaHMi BapiaHT), Tak i Ipy BUKOPUCTAHHI MOAM(IKOBAHOTO IPUHLIAITY
CHAMETPii CTPYKTYPHUX CXeM. [HTerpyroua jaHKa BUKOPUCTOBYETHCS sIK 610K Mogu@ikalii 3BopoTHOro
IepeTBOPEeHHsL. [lj1s1 KoMIIeHcallii NapaMeTPUYHUX Ta KOOPAUHATHUX 30ypEeHb PO3POOJIEHO CTPYKTYPY
KOMOGIHOBAHOTO KepyBaHHS, 110 BKJIIOYAE [I0 CBOrO CKJIANy IBa NUCKPETHUX YaCOBUX €KBajlaii3epa: OCHOBHUM Ta

KOMIIEHCYI04MiA. BUKOHAaHO CHHTE3 €JIEKTPOMEXAHIYHMX CUCTEM 3 IBUTYHAMMU MOCTIMHOTO CTPyMYy Ha 6a3i



IVICKPETHOTO YaCOBOTO €KBajaiaepa (CIigKyo4oi CUCTeMU, B3A€MO3B'S13aHOI, 31 3HIDKEHHSIM BILJIMBY JIIOPTA,
CHCTEMH IBO30HHOTO PEryJII0BaHHS MBUIKOCTI) Ta IPOBEAEHO AOCIIIKEHHS OJIeP>KaHUX PE3YJIbTATiB IISIXOM
MaTeMaTUYHOIO MOZEIOBAHHS. 31iICHEHO CUHTE3 CUCTEMU BEKTOPHOTO KEPYBAHHS €JIEKTPOIIPMBOLOM 3MIHHOTO
CTPYMy Ha 6a3i JMCKPETHOrO 4aCOBOr0 €KBaJlaii3epa Ta NPOBEIEHO AOCIiIPKEHHS OJEP>KaHUX Pe3yJIbTaTiB MIJIIXOM
MaTeMaTU4YHOro MozeoBaHHs. OTpUMaHi y3arajbHeHi nepeaatHi QyHKi 119 06'€KTiB KepyBaHHS Y KOHTYpax
PEaKkTUBHOI Ta aKTUBHOI IOTY>KHOCTEH, a TaKoX nepenaTHi PpyHKLii ixHiX 06epHEeHUX Mojieslel 103BOJISIIOTh
BMKOHYBAaTU CUHTE3 CUCTEM BEKTOPHOT'O KEPYyBaHHS €JIEKTPOIIPMBOJAMHU 3MiHHOTO CTPYMY Ha 6a3i AMCKPETHOro
4aCcOBOTO €KBajlal3epa y BiTHOCHUX OJMHUIISX [1J1S1 IMPOKOTO CHEKTPY MPOMUCIOBUX ACUHXPOHHYX JIBUTYHIB. [ly1s
BUKOHaHHS €KCIIEPMMEHTAJILHUX JOCJIiI)KEHb CTBOPEHO J1JaD0OPATOPHO-AOCIIHNAN CTEHT, SIKUI 103BOJIMB TEXHIYHO
peasizyBaTy CUCTEMY aBTOMAaTUYHOI'O KEPYBaHHS MIBUJIKICTIO ABUTYHA MTOCTIIHOTO CTPYyMY, CUHTE30BaHy Ha 6a3i
IVICKPETHOTO 4acOBOTO eKBajlalizepa. 3alpOlOHOBAaHA METOAMKA 3aBJIaHHS 0a3MCHUX BEJIMYMH Ta 6aKaHOi
nepexifHoi QyHKIii y BiTHOCHUX KOOpJMHATAX [J03BOJISIE KOPUCTYBau€Bi BBOOUTU JaHi y BiIOBIHOCTI 10
3a3ajerifp BUBHAYEHOr 0 WabJIOHY, SKUI € 3DYYHUM /1711 BUKOHAHHSI [I0JJaJIbIIO] [TIepeBipKu Ha MOXJIUBICTD

(disnyHOI peanizalii 3a JOIOMOro0 METOJIA OTIOPHUX BEKTOPIB.

2. The dissertation is devoted to the creation of unified methodology for the synthesis of control systems for
electric drives, based on the condition of providing the desired dynamic properties on the output coordinate,
given graphically in the form of transition function or a set of points. The discrete regulator, which provides the
ability to tuning up on quantized de-sired transition functions of finite duration, is called a discrete time equalizer.
A mathematical apparatus is proposed that allows performing synthesis of automatic control systems based on
discrete time equalizer both with full compensation for control object dynamic properties (idealized variant) or
with using the modified structural schemes principle of symmetry. The integrating unit is used as inverse
transform modification block. To compensate for parametric and coordinate disturbances, a combined control
structure has been developed, which includes two discrete time equalizers: main and compensating. The synthesis
of electromechanical systems with direct current (DC) motors on the basis of discrete time equalizer (servosystem,
interconnected system, system with decreased influence of the backlash, two-zone speed regulation system) was
performed and a study of the obtained results was carried out by means of mathematical modeling. Synthesis of
the vector control system of alternating current (AC) electric drive based on discrete time equalizer was realized
and a study of the obtained results was carried out by means of mathematical modeling. Obtained generalized
transfer functions for control objects in the reactive and active loops and the transfer functions of their inverse
models allow synthesizing the systems of vector control of AC electric drives on the base of discrete time equalizer
in relative units for a wide range of industrial asynchronous motors. To carry out experimental research, a
laboratory test bench was created, which allowed the technical implementation of the of DC motor speed
automatic control system, synthesized on the base of discrete time equalizer. Proposed technics of the basic
values assignment and the desired transition function presentation in relative coordinates allows user to input
data in accordance with predefined template, which is convenient for performing further verification for the
possibility of physical implementation by support vector machine (SVM) method.
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