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1. CunTe3 Mogeseil ONTUMAJIbHOTO PYXYy €JIeKTPOMOOIJIIB 3 TITOBUMU €J1IeKTPOJBUTYHAMU 3MiHHOT'O CTPYMY.

2. Synthesis of models of the optimal motion of electric car with traction induction motors.

Pedepar:

1. B mucepTauiiiniil poboTi po3p’si3aHa 3a7a4a 3i CTBOPEHHS METO[IiB CUHTE3Y Ta ifeHTH(iKallii MaTeMaTUYHNX
Mojiesiell YaCTOTHOTO KePYBaHHSI aCUHXPOHHUM €JIEKTPOIIPUBOIOM €JIEKTPOMOGisis 32 KpUTEpieM MiHiMyMy BATpaT
eHeprii 3apsiiy cuI0BOi akyMyJIITOPHOI 6aTapei 3 BUKOpHCTaHHIM BapiallifiHOro BapiaHTy MeTony JlarpaHsxa ta
MaTeMaTU4HOI MOJieJli KpMBOI HaMarHiuyBaHHS y BUTJISIIi OOEPHEHOTO TinepboJliYHOro CUHYCA, sIKa i3 BUCOKOIO
TOYHICTIO 3B’13y€ CTPYM B OOMOTLIi CTaTOPa aCHHXPOHHOT'O IBUT'YHA 3 MAarHiTHUM [TIOTOKOM, SIKUi1 CTBOPIOETHCS
II0JIEM IIOTO CTPYMY, 2 TOMY Binnosigae ¢isMmuHUM yMOBaM peasbHOro QyHKIIOHYBAaHHS aCUHXPOHHUX
€JIEKTPUYHUX MalyH. Jlo OTpUMaHuX MojieJiel 3IiliICHEeHO iHTerpalilo MaTeMaTUYHUX MOJieJIell pyxy aBTOMOOIs
I10 3a0KPYIJIEHHIO JOPOTrY, CUHTE30BaHUX i3 6a7laHCHUX PiBHSIHb IOT0O KIHEMATVKU Ta AUHAMIKH, Ha iX OCHOBI
PO3p06JIEHO 3aKOH KepyBaHHS eJIeKTPOMObisieM. BipoBasikKeHHs 3aKOHY 171 €J1IeKTPOMOOIIIB i3

€JIEKTPOIIPMBOJAaMH 3MiHHOI'O CTPYMY JO3BOJISITh PO3LIMPUTH JUCTAHIIIO, SIKY 3MOXeE I10JI0JIaTU €JIeKTPOMO6iib Ha



OHOMY 3apsifii CUJIOBOI aKyMyJIATOPHOI 6aTapei, a TakoX 326€31e4nTh YMOBY [J151 TIOKPalleHHs CTabiJIbHOCTI IIpy
MIPOXO/>KEHHI HUM NOBOPOTIB. 17151 OL[iHKM a€KBaTHOCTi CUHTE€30BaHUX MOJesiel 3MiCHEHO iMiTalliliHe
MOJI€JIIOBaHHSI NIPOLECIB PYXY €JIEKTPOMOOIIs i3 aCHHXPOHHUM €JIEKTPOIIPUBOJOM 110 TOPU30HTAJIbHOMY BiZlpi3Ky
IIOPOTY a TaKOX I10 Bifipi3Kax JOPOryY Ha CIIyCK Ta Ha MiAMOM i3 PiI3HUMU CTYNEHSIMU HAXUILy 32 KDUTEPieM
MiHiMi3alii crioKuBaHHS eHeprii CUI0BOi aKyMyJIITOPHOI 6aTapei eseKTpONPUBOIOM €J1IEKTPOMOOGIs. AHai3
OTPUMAaHUX Pe3yJbTaTiB IPOBEAEHOI0 MOJIEIIOBaHHSI M TBEPIKYIOTh TEOPETUYHI BUKJIANX i eeKTUBHICTD
CHHTE30BaHUX MaTeMaTUYHUX MOJ el ONITUMAJIBHOTO PyXy €JIEKTPOMOOiIS 3a pi3HUX yMOB pyxy. Ha ocHOBI
CUHTE30BaHUX MAaTEMAaTUYHUX MOJIeJIEN Ta PO3POOJIEHUX aJITOPUTMIB 3alIPOIIOHOBAHO NEPCIIEKTUBHUI BapiaHT
peasizalii CTpyKTYpy CUCTEMU MiTTPUMKY IPUNHSTTS PilleHHS 117151 BOAiSI €JIeKTPOMOOIJIS OISl JOCSITHEHHS

ONTMMAaJIbHOTO PyXy 3a KpUTEpieM MiHiMi3alii BUTpaT eHeprii.

2. In the dissertation work, the problem of the creation of methods of synthesis and identification of mathematical
models of frequency control of the induction electric drive of the electric car by a criterion of a minimum of
expenses of a charge of the power accumulator battery is solved. These mathematical models have been created
based on the Lagrange variational method option and mathematical model of the magnetization curve in the form
of an inverted hyperbolic sine, which with high precision binds the current in the stator winding of an induction
motor with a magnetic flux created by the field of this current and therefore corresponds to the physical
conditions of the actual operation of induction electric machines. Also, the mathematical models of the car's
movement on the rounding of the road, synthesized from the balance equations of its kinematics and dynamics,
have been integrated into the obtained mathematical models. Based on them, the law of electric car control was
developed. The introduction of this law for electric vehicles with the induction electric drive will expand the
distance that can be covered by an electric car on a single charge of the battery and will provide conditions to
improve stability when cornering. To assess the adequacy of optimal motion models of an electric car with a
traction induction motor performed simulation modeling of driving by the horizontal road section and driving by
sections of the road with the different angles of slopes and rises, optimal by the criterion of minimum electrical
losses. The obtained simulation results and their analysis confirm the theoretical statements and the efficiency of
the synthesized mathematical models of the optimal motion of the electric car under different driving conditions.
Been proposed a way of implementing the decision-making support system for the electric car driver to achieve
optimal movement according to the criterion of minimizing energy consumption.
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