O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0512U000349
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 15-05-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Mokin Onekcangp Bopucosuy

2. Mokin Oleksandr Borysovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: nokrop Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axHcTy: 20-04-2012

CreniaJbHICTh 32 OCBiTOIO: 8.092203

Micue pOﬁOTPl 3,qo6yBaqa: BiHHMIIbKMY HAL[iOHAJIBHUY TEXHIYHUN YHIBEPCUTET

Kopg 3a €IPIIOY: 02070693

Micue3Haxoa>KeHHS: 21021 m. Binaums, ByJI. XMeJIbHUIIbKE moce, 95

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CIeliajai30BaHOI BYEHOI pazu): [l 05.052.01
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJ1. XMeJIbHUIIbKE 1moce, 95, M. BinHuIs, BiHHULbKYIA p-H., BiHHuLbKa 061, 21021,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuYHHUX PYOPHK: 50.03.07

Tema gucepranii:
1. TIpo6ema inentudikauii Mogeseil ONTUMAIbHOTO PyXy HEJHIMHNAX PO3NOJiNIEHUX JUHAMIUHMX CUCTEM KJIacy

6araToMacoBUX €JIEKTPUYHUX TPAHCIIOPTHUX 3aCO0IB Ta METOHOJIOTrS ii BUpIlIEeHHS

2. The problem of identification of optimal motion models of nonlinear distributed dynamical systems of class of
multimass electric vehicles and methodology for its solution

Pedepar:

1. O6'eKTOM HOCHIIKEHHS € TIPOLIECH B HEJTiHINHUX PO3IOJiINIeHNX AUHAMIYHUX CUCTeMax Kjlacy 6araToMacoBUX
eJIEKTPUYHUX TpaHCNopTHUX 3aco6iB (HPICKBET3) nin yac pyxy [1OBepxHIMU 3i CKJIATHUM peJibeoM; METOI0
pOOOTH € CTBOPEHHSI METOIOJIOTI] BUpilIeHHs HayKoBoi Tpobaemu inenTudikanii mogeneit HPIICKBETS3 nin vac
PYXY OBEPXHSIMU 3i CKJIAIHUM peJibe(pOM, OITUMAILHUX 32 KPUTEPIEM MiHIMYMYy BUTpPAT €JIEKTPOEHEPTii, B yMOBax
Iii obMeskeHb, 06YMOBJIEHUX BUMOraMy 6e3IeKH eKCIITyaTalil Ta IPUAATHOCTI 11l PO3B'sI3aHHS iHK€HEePHUX 33724
€Hepro30epesKeHHs Iifl yac eKcITyaTalii eJ1eKTPUYHOr0 TPaHCIIOPTY; METOAU JOCIiI)KEHHS IPYHTYIOThCS Ha
BMKOPHMCTaHHI TEOPETUYHOI MEXaHiKY, AU epeHLia/bHUX Ta iIHTErpaJbHUX PiBHSIHD, BapiallilHUX METOiB
onrtuMisauii, PyHKLIOHAJIBHOTO aHai3y, OCHOB €JIEKTPOTEXHIKM, TEOPIii €JIeKTPONPUBOLA, TEOPii aBTOMAaTUYHOTO

KEePYBaHHS; TEOPETUYHI pe3yJIbTaTy - B CTPYKTYPi CTBOPEHOI METOA0JIOTiI BUpilleHHs Ipobyiemu ineHTudikarii



MaTeMaTUYHUX MOJIeJIel ONITUMAJIBHOTO PYXY IIOBEPXHSIMU 3i CKJIAIHAM pPeJibe(OM 11711 BU3HAYEHOTO BULIE KJIACY
IUHAMIYHUX CUCTEM BIIepIle po3pobJeHo: MeTo ] iHTerpanbHO-rapMoHiitHoi inenTudikanii HPJJCKBET3, mo
II03BOJIsSIE OTPUMYBATH 6a30Bi MaTeMaTUYHi MOJIeJli IUX CUCTEM, IPUAATHI 1J1s1 CUHTE3y MoJeJsieil iX OlITUMAaIbHOrO
PYXy, METOJ, BU3HAUEHHS XapaKTepy i nopsauky HeqiHiiHocTi HPJCKBET3, mo 103BoJisi€ POpMyBaTH CTPYKTYPH
6a30BUX MaTEMaTUYHUX MOJeEJel X cucteMm, MmatematnyHi mogesi pyxy HPJJCKBET3 noBepxHsAMU 3i CKJIaTHUM
pesibepoM, ONITUMAJIbHI 32 KpUTEPieEM MiHIMyMy BUTpPAT €JIeKTPOEHEPTii, MeTOA BU3HAYEHHS IPAHUYHUX YMOB JJIs1
3apaui ontuMisanii pyxy HPIICKBET3 kousi€lo, 1110 Mae 3aKpyIylIeHHs y TOPU30HTAJIbHIN a00 BEPTUKAJIbHIN IJIOMYHI,
Mopudikaiiiio metony PiTia, 3a JOIIOMOr010 aIrTOPUTMIB SIKOTO 37ilICHIOETbCSI CUHTE3 MOJIeJIEN ONITUMAaJILHOTO PyXY
IIbOTO KJIACY IUHAMIYHUX CUCTEM LISIXOM 3aHYpPEHHS B I'iIbOEPTOBUM IIPOCTIpP; IPaKTU4HI Pe3yIbTaTu -
MiHiMi3allisi BUTpAT eJIeKTPOEHEePrii eJIEeKTPUYHUMHU TPAaHCIIOPTHUMU 3aC00aMHU IIiJ] 4ac iXHbOTO pyxy 110
MapupyTax. CTyniHb BIPOBAIKEHHS - Pe3yJIbTaTy, OTPMMaHI B IUCEPTALiliHi poOOTi, BIPOBAIKEHI B HABYAJIbHUI
npouec BiIHHMIBKOrO HaliOHAJIbBHOTO TEXHIYHOIO YHIBEPCUTETY, & TAKOXK IIPUIHATI 10 BripoBamkeHHA KII
"BiHHUIIbKE TpaMBaliHO-TposielbycHe ynpasiinHs', TOB "JKmepuHcebke nignpueMctso "Exkcrnpec", 10KOMOTUBHUM
nerno ct. JKmepunka JI'TO TliBgenHo-3axinHoi 3anizHuni Ta TOB "ATTI Cno6opsHiok" (M. Binnuns). Cdepa (ramysb)

BUKOPUCTAHHA - ,ILI/IHaMiLIHi CUCTEMMU KJlaCy 0araToMacoBHUX €JIEKTPNIHUX TPAHCIIOPTHUX 3aco0iB.

2. The object of the research are processes in nonlinear distributed dynamical systems of class of multimass
electric vehicles (NDDSCMEV) during the movement on surfaces with complex relief; the objective of the research
is the creation of methodology for solving scientific problems of NDDSCMEV model identification while driving on
surfaces with complex relief, optimal by the criterion of minimum energy consumption in terms of the restrictions
stipulated for by the requirements of operational safety and suitability for solving engineering problems of energy
efficiency in the operation of the electric energy transport; methods of the research are based on the use of
theoretical mechanics, the differential and integral equations, the variational methods of optimization, functional
analysis, the principles of electrical engineering, theory of electric drive, theory of automated control; theoretical
results - in the structure of the created methodology for the solution of issues of identification of mathematical
models of optimal motion on surfaces with complex relief for a specific class of dynamical systems, there had been
developed for the first time: a method of integrally-harmonic identification of NDDSCMEV, which allows to obtain
the basic mathematical models of these systems which are suitable for the synthesis of optimal movement models,
the method for the determination of the character and order of NDDSCMEV nonlinearity that enables to create
the structures of the basic mathematical models of these systems, mathematical models of NDDSCMEV motion on
surfaces with complex relief optimal by the criterion of minimum energy consumption, methods for determining
the boundary conditions for the optimization problem of NDDSCMEV motion on a way that is curved in the
horizontal or vertical plane, a modification of the Ritz method, using the algorithms of which there takes place the
synthesis of optimal movement models of this class of dynamical systems by using Hilbert space; the practical
results - the minimization of the energy consumption by electric vehicles during their movement along the routes.
The degree of implementation - the results obtained in the thesis are implemented into the training process in
Vinnytsia National Technical University, and accepted for the implementation by the UC "Vinytsia Tram and
Trolleybus Administration”, LTD "Zhmerinka Enterprise "Express"", Locomotive Depot of the st. Zhmerynka DGTO
South-Western Railway Company and the "ATE Slobodyanyuk" (Vinnytsia). The sphere of application - dynamical
systems of class of multimass electric vehicles.
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