O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHUH 00J1iIKOBHIH HOMep: 0822U100988
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpamnii: 21-11-2022

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Topenok Bagum BikTopoBud

2. Horeniuk Vadym Viktorovych

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs
Bupg, pucepranii: nokrop dinocodii

IIIudp HayKOBOi CIENiaIbHOCTI: 141

Ha3Ba HayKoOBOi CIIEeLLiaJIbHOCTI: Enexrpuyna iHxeHepis. EflekTpoeHepreTyka, eJleKTpoTexHika Ta

€JIEKTPOMEXaHiKa

T'anmy3sp / ranysi 3HaHB!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbcs
Jdara 3axucry: 17-11-2022

CrneniaJbHICTh 3a OCBITOIO: EleKTpoeHepreTika, eIeKTpOTEXHIKa Ta eJleKTpoMexXaHika
Micue po6oTu 3400yBaya:

Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro
Iudp cnenianizoBaHOi BYEHOI pagH (Pa30Boi Cleniaai3oBaHoi BYeHOI pagu):. [1d 05.052.013
IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOM: BiHHUIbKUIT HAI[IOHAJIBHUI TeXHIYHUIL yHiBEpCUTET

Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIpKE 1Ioce, 6yz. 95, M. BinHuug, Binaupkuil p-H., BinHunbska o6i1., 21021,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IToBHe HafIMeHyBaHHH Iopn,zmqﬂoi 0COOH: BiHHUIbKUIT HAI[IOHAJIBHUI TEXHIYHUIL yHiBEpCHUTET
Kopg 3a €IPIIOY: 02070693

Micue3HaxoaKeHHS: ByJI. XMeJIbHUIIbKE 1Ioce, 6yz. 95, M. BinHuug, Binaunpkuil p-H., BinHunbka 06i1., 21021,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictrepcTBo ocBiTH i HayKu YKpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHUX PYOPHK: 45.41.31, 45.53.41

Tema gucepranii:
1. CunTe3 Mogesneil ONTUMAIbHOTO PYXy €JIEKTPOMOOIIIB 3 TITOBUMU €J1IEKTPOJBUTYHAMU 3MiHHOTO CTPYMY.

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

Pedepar:

1. B pucepTaniiiHiii poboTi po3p’s3aHa 3a7ava 3i CTBOPEHHS METOIiB CUHTe3y Ta ineHTudikanii MaTeMaTnyHuX
MoJeJsieil YaCTOTHOrO KepyBaHHS aCUHXPOHHUM €JIeKTPOIIPHMBOJOM €JIEKTPOMOOisIs 32 KpUTEPieM MiHIMyMy BUTpPaAT
€Heprii 3apsay cuI0BOi aKyMyJIITOPHOI 6aTapei 3 BUKOPHUCTAHHSIM BapiallilHOro BapiaHTy MeTony Jlarpanxa Ta
MaTeMaTU4HOI MOZeJli KpUBOi HAMarHiuyBaHHS y BUTJISAi 0OEPHEHOTO TifnepOoiYHOrO CUHYCA, SIKa i3 BUCOKOIO
TOYHICTIO 3B’13y€ CTPYM B OOMOTIIi CTaTOPa aCHHXPOHHOT'O IBUTYHA 3 MarHiTHUM [TIOTOKOM, SIKUi1 CTBOPIOETHCS
II0JIEM 11bOTO CTPYMY, @ TOMY BifnoBifae ¢isMuHUM yMOBaM peaslbHOrO (PYHKIiOHYBaHHS aCUHXPOHHUX

€JIEKTPUYHUX MalvH. JI0 OTpUMaHMX MOJeJIeN 3IiICHEHO HTerpalilo MaTEMaTUYHUX MOJIEJIEN PyXy aBTOMOOIIsS



I10 320KPYIJIEHHIO JOPOTH, CUHTE30BaHUX i3 6aJlaHCHUX PiBHSAHD HOTO KIHEMAaTHKY Ta AUHAMIKY, Ha iX OCHOBI
PO3pO6JIEHO 3aKOH KepyBaHHS eJIeKTpoMobisieM. BripoBafikeHHs 3aKOHY 1171 €J1eKTPOMOOIIIB i3
€JIEKTPOIIPMBOJAaMH 3MiHHOT'O CTPYMY J03BOJISITh PO3LIMPUTH JUCTAHIIIO, SIKY 3MOXE I10JI0J1aTU €JIeKTPOMOOiib Ha
OJHOMY 3apsifii CUJIOBOI aKyMYJISITOPHOI 6atapei, a TakoXX 3a6€3M1€4UTh YMOBH [J151 IOKPALIEHHS CTabiJIbHOCTI [IpU
IIPOXOJPKEHHI HUM IOBOPOTIB. IJIs1 OL[iHKM [ €KBATHOCTI CUHTE€30BAaHUX MOJIEJIEN 31iICHEHO iMiTaliiiHe
MOJIeJIIOBaHHS MIPOLIECIB PyXY €JIeKTPOMOOiJIs i3 aCUHXPOHHUM €JIEKTPOIIPUBOOM I10 TOPU30HTAIbHOMY Biflpi3Ky
IIOPOTHY a TaKOX I10 Bifpi3Kax JOPOryY Ha CIIyCK Ta Ha IIiAJIOM i3 PI3HUMU CTYIIEHSIMU HAXUJLy 32 KDUTEPieM
MiHiMi3alii criokuBaHHS eHeprii CUI0BOI aKyMyJIITOPHOI 6aTapei eJeKTPONpPUBOJOM €JIeKTPOMOOGIs. AHami3
OTPUMAaHUX Pe3yJbTaTiB IIPOBEAEHOT0 MOJIEIIOBAHHS M TBEPIKYIOTh TEOPETUYHI BUKIanU i eeKTUBHICTh
CHHTE30BaHUX MaTeMaTUYHUX MOJeJiell ONITUMAJIPHOTO PyXy €JIeKTPOMOOiIs 3a pi3HUX yMOB pyxy. Ha ocHOBI
CUHTE30BaHUX MAaTEMAaTUYHUX MOJIeJIEN Ta pO3POOJIEHUX aJITOPUTMIB 3aIIPOIIOHOBAHO NEPCIIEKTUBHUI BapiaHT
peasizanii CTpyKTypy CUCTEMHU IMiTTPUMKY IPUNHSTTS Pill€eHHS 117151 BOAiS €JIeKTPOMOOIIS 1Sl 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.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Baacue IIpizBume Im'a Ilo-6aTbKOBI:
1. MokiH bopuc IBaHOBHY

2. Mokin Borys Ivanovych

KBasmigikamist:

InenTudikarop ORCHID ID: He sactocoByerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Tutiok Basnepiit KOCTIHTUHOBUY

2. TYTIUK VALERII KOSTIANTYNOVYCH
KBasmigikamis:

InenTudikarop ORCHID ID: He zactocosyetbcs
JoparkoBa iHdpopmamist:

TloBHe HaiMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BiracHocTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBumie Im's Ilo-6aThKOBI:
1. Yopuuit Onekciit [leTpoBuy

2. CHORNYI OLEKSII PETROVYCH



KBasmigikamis:

InenTudikarop ORCHID ID: He sactocoyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPHUAHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThKOBI:
1. Kyxapuyk Bacuib BacuiboBud

2. KUKHARCHUK VASYL VASYLOVYCH
KBasigikamis:

InenTudirkarop ORCHID ID: He sactocoByerbcs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3HaxoaKeHHS:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ba6iit Cepriit MuxonaiioBuy

2. BABII SERHII MYKOLAIOVYCH

KBasigikamist:

InenTudikarop ORCHID ID: He sactocoByerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaiMEeHYBaHHS IOPHIHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoO KeHHSI:

dopma By1acHoCTI:



Cdepa ynpasiriHHS:
InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: He 3aCTOCOBYETHCS

VIII. 3akar04Hi BimoMocTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TrOJIOBH pagu

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBi

rOJIOBYIOYOrO Ha 3aCifiaHHi

BigmoBigasbHUH 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallilo HayKOBOi

OisSIIBHOCTI

Kytin Bacunbp Muxainsiosud

KyTin Bacuibs Muxaiinosud

FOpuenko T.A.



