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Tema gucepranii:
1. CuHTEe3 aBTOMaTU30BaHUX e,T[eKTpOMeX&Hi‘{HI/IX CHUCTEM Ha OCHOBI MOILI/ICl)iKOBaHI/IX PEKYPEHTHHNX HeI?IpOHHMX
Mepex

2. A synthesis of automation electromechanics systems on the basis of the modified recurrent neuron networks

Pedepar:

1. O6'exT mocCiIpKeHHs - NIepexifiHi npolecy B ejekTpomexaHiyHux cucremax (EMC) 3 iHTesnekTyalbHUMU
CHCTEMaMU KePYBaHHA. MeTa JOCIiI)KEHHS - CTBOPEHHS METOLIB CMHTE3y aBToOMaTn30BaHUX EMC Ha OCHOBI
MoAU(IKOBAHUX PEKYPEHTHUX HEMPOHHUX Mepex (MPHM) s 3a6e3nedyeHHs: epeKTUBHUX ITOKA3HUKIB
PETyJIOBaHHA. MeTony OOCIiIPKEHHS - METOIY T€OPili aBTOMAaTUYHOT'O KEPYBAaHHS, €JIEKTPOIIPUBO/IA,
ineHTHikanii, MTyYHUX HEMPOHHUX MEPEX, HEYITKUX MHOXXHUH, ONTHMI3allii (30Kpema MEeTOJ, TeHETUYHOIO
JNTOPUTMY), MaTPULlb, Pi3HULEBUX IU(PEPEHLIaTIbHUAX PiBHSIHb, MATEMAaTUYHOTO MOZEJIIOBAHHS. TeopeTnyHi i
IIPaKTU4YHI pe3ysIbTaTu - OTPUMaIa NOJAJIbIINI PO3BUTOK TEOPis €JIEKTPOIIPUBOAA B YACTUHI CUHTE3Y
iHTenextyanbHMX EMC KepyBaHHS Ha OCHOBI 3anpornioHoBaHux MPHM; 3anponoHosaHi cTpykrypu MPHM niis
inenTudikauii niniiHYX i HeiHIMHAMX EMC 3 BpaxyBaHHSM iX 0COOGIMBOCTEN; 3HAIEHI 32 3aJaHUMU KPUTEPISIMU
rapameTpy CUCTEMU KEPYBAHHS aCMHXPOHHOTI'O TATOBOTO €JIEKTPOIPUBOAY IU3€JIb-T10i37a 3 BUKOPUCTAHHAM HMOT0O

mogenei Burysany MPHM i reHeTUYHUX aJirOPUTMIB; po3po0JieHi METOAY CUHTE3Y [lepeBipeHO MaTeMaTUYHUM



MOJIEJIIOBaHHSAM, Ha JOCIIHOMY CTE€HJ] Ta IIPY eKCIlyaTalii aCHHXPOHHOIO TATOBOT'O €JIEKTPOIIPUBOLAY AU3€EIIb-
noizga. HoBusHa - po3po6sieHi MeTou: CUHTe3Y i HedliHiliHux EMC maTeMaTnyHux Mopesei Burisny MPHM 3
BHMKOPHCTaHHSIM HaBYaHHS IPalieHTHUMU aJITOPUTMaMU 3a IIapaMeTpaMy peKumMy 00'eKTa; IepeTBOPEHHS
JIiHIAHUX i HesliHINHUX MaTeMaTuyHux moaenelt EMC B mopeni Burngny MPHM; cuHTe3y BaroBux KoeillieHTiB
MPHM aHaniTUYHUMU CHiBBiJHOMIEHHSIMHU 3a TapaMeTPaMU PeXUMy poboTH 06'eKTa Ta METOLUKU: ifeHTudikaii
napametpiB EMC 3a ix mogensmu surisagy MPHM; 3MeHIIEHHS 4acy MOUIYKy [IPU BUKOPUCTaHHI T€HETUYHUX
aJNropuTMiB apameTpis perysstopis Ha moaeni EMC Burisiny MPHM 3a paxyHOK BUKOpPUCTaHHS iHpopmaliii mpo
EMC; po3pobsieHa MaTeMaTU4Ha MOZEJb CIiJIbHOI pOOOTH yCiX By3JIiB aCUHXPOHHOTO TATOBOTO €JIeKTPOIIPHUBOA
IA3€JIb M0i3[1a 3 ypaxyBaHHSM BIOCKOHAJIEHOTO KEPYBaHHS AU3€EJIEM, TEHEPATOPOM i TITOBUMU aCUHXPOHHUMU
IBUTYHAMU; BUBHAYEHO OCOOJIMBOCTI CHHTE3Y MaTeMaTUYHUX Mogesel Burasany MPHM niist EMC 3 HesiHiHOCTSIMU
THUITy TPOMDKOK i 0OOME>XXEHHS 332 TapaMeTpaMy peXumy poboTu obsagHaHHs. CTyniHb ypoBampkeHHs - y BAT HJII
"[lepeTBOpIOBaY” (M. 3aMOPIXOKA); Y MOTOP-BarOHHOMY Jlenio XpUCTUHIBKAa OZleChbKOi 3a/1i3HULLi; HABYaJIbHOMY
npoleci 3anopispKOro HaliOHAJIBHOTO TEXHIYHOTO YHiBepCUTETY. ['any3b BUKOPUCTAHHS - METalyprifiHa

HpOMI/ICJIOBiCTb Ta TPAHCIIOPT.

2. Object of research - transients in electromechanical systems (EMS) with intellectual control systems. The
purpose of research - creation of methods of synthesis automated EMS on the basis of the modified recurrent
neural networks (MRNN) for maintenance of effective parameters of management. Methods of research - methods
of theories of automatic control, the electric drive, identification, artificial neural networks, indistinct sets,
optimization (in particular a method of genetic algorithm), matrixes, pasHocTHeix the differential equations,
mathematical modeling. Theoretical and practical results - has received the further development the theory of the
electric drive regarding synthesis intellectual EMS managements on the basis of offered MRNN; structures MRNN
for identification linear and nonlinear EMS in view of their features are offered; are found by the set criteria
parameters of a control system asynchronous traction to the electric drive of a diesel engine-train with use of its
models of a kind of the MRNN and genetic algorithms; methods of synthesis are developed are checked up by
mathematical modeling, at the research stand and at operation asynchronous traction to the electric drive of a
diesel engine-train. Novelty - methods are developed: synthesis for nonlinear EMS mathematical models of kind
MRNN with use of training of gradient algorithms on parameters of a mode of object; Transformations of linear
and nonlinear mathematical models EMS to models of kind MRNN; synthesis of weight factors MRNN by analytical
parities{ratio} on parameters of an operating mode of object and a technique: identifications of parameters EMS on
their models of kind MRNN; decrease{reductions} in time of search at use of genetic algorithms of parameters of
regulators on model EMS of kind MRNN due to use of the information about EMS; the mathematical model of
teamwork of all units of the asynchronous traction electric drive a diesel engine of a train in view of the advanced
management of a diesel engine, the generator and traction asynchronous engines is developed; features of
synthesis of mathematical models of kind MRNN for EMS with to non-linearity type a backlash and restriction on
parameters of an operating mode of the equipment are certain. Degree of introduction - in Open Society of
scientific research institute " Converter " (Zaporozhye); in the motor-carload of depot Hristinovka of the Odessa
railway; educational process of the Zaporozhye national technical university. Area - an iron and steel industry and
transport.
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