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JaTa peecrtpaunii: 04-01-2024

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramny: MaremaTrdHe MOJe/II0OBaHHS €JIeKTPUYHUX KiJ Ta €JIEKTPOTEXHIYHIX CUCTEM i3 30CepeKeHUMU

Ta PO3IOIiIEHMMHU [TapaMeTpamMu
IToyaTok eTamy: 04.2021
3akiH4YeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHs IOPUINYHOI 0coou (a6o ITIB ¢izu4yHO0i 0c06H): Hanjonanbuuii yHiBepcuteT

"JIbBiBCbKa IOJIITEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micuesnaxo,zm(emm: ByJ. C. Bangepu, 6yz. 12, M. JIBiB, JIbBiBCBbKA 0061, 79013, YKpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380322582111

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHs IOPUIUYHOI 0coou (a6o ITIB ¢izuuyHO0i 0c06H): Hanionanbuuii yHiBepcuTeT

"JIpBiBCbKa MOJIiTEXHIKA"

Kog, 3a €IPITIOY: 02071010

Micue3HaxoaKeHHS: ByJ1. C. Bangepu, 6yn. 12, m. JIbBiB, JIbBiBCbKa 006i1., 79013, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380322582111

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa gis IIPOBEOECHHSI HiP: 43 - pnacua ininjiatusa (Km0 poboTa BUKOHYETHCS 3 BJIACHOI iHiljiaTHBU 32
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

MaremaTryHe MOJEIIOBAHHS €JIEKTPUYHMX KiJl Ta €JIEKTPOTEXHIYHUX CUCTEM i3 30CEPEIKEHUMU Ta

PO3IOLiNeHNMHU TapaMeTpaMu

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Mathematical modeling of electric circuits and electrotechnical systems with lumped and distributed parameters

Pedepat yKpaiHCBKOIO:

Bupimeno npo6yiemMy BLOCKOHAJIEHHS Ta IPUKJIAIHOTO 3aCTOCYBAHHS METO/IiB I0OYJOBU MaTEMAaTUYHUX MOJEIIEH,
€JIEKTPUYHUX KiJl, €JIEKTPOTEXHIYHUX CUCTEM i IPUCTPOIB i3 30CepEeIKEHUMU Ta PO3NOAITIEHUMU IapaMeTPaMU [1J1s1
[TOKpALEeHHS SIKOCTI aHasli3y IXHiX JUHAMIYHUX PEXMMIB i mpouecis. [IpoaHanizoBaHO Cy4YaCHUM CTaH
[IPOTHO3YBaHHS €HEPrOCIIOKUBAHHS, 3alIPOIIOHOBAHO BUKOPUCTOBYBATH IIiAXi/l aBTOHOMHOIO MaKPOMOZEJIIOBAHHA
1151 TOOY,0BY MAaTEMAaTUYHUX MOJIeJIell IPOrHO3yBAHHS HAaBAaHTaXKEHHS HA OCHOBI METOZy HAIlIPSIMHOTO KOHYCa
PacrpuriHa. YIO0CKOHaIEHO MigX0nU OIS MOEJI0OBAHHS ACUHXPOHHUX JBUTYHIB, CTBOPEHO MOJEJIb 111 PO3PAXYHKY
iX ycTasieHnx peXMMIB IIJISIXOM PO3B’SI3yBaHHS 3a/1a4i K KPaloBoi A1 CUCTEMU AUePEHLiaIbHUX PiBHIHb ([IP)
€JIEKTPOMArHiTHOI piBHOBAaryv KOHTYPiB IBUTyHA. 3alIpOIIOHOBAHO aJIfOPUTMU PO3PAXYHKY, SKi JAIOTh 3MOT'Y
MeTOJlaM{ MaTeMaTUYHOTO MOJIEJIIOBAHHS 3iMICHIOBATH aHAJII3 NTepexifHUX POLECIB i CTATUYHUX XaPaKTePUCTUK
ACUHXPOHHMX JIBUT'YHIB 3 (Pa3HMM POTOPOM 3 YPaxyBaHHSIM HACMYEHHS 3 METOI0 BU3HAUEHHSI OIIOPY IIyCKOBOTO
peocTara /iJis 3a6e3nedeHHs] HeOOXiIHOTO 3aKOHY 3MiHU €JIEKTPOMAarHiTHOro MOMeHTy. Po3po6yieHO MeToaH i
aJITOPUTMU J1J1s1 aHaJi3y po60TH aCUHXPOHHUX JABUTYHIB 3 KOPOTKO3aMKHEHUM POTOPOM 3 ypaxXyBaHHSIM HAaCUYEHHS
Ta BUTICHEHHS CTPYMIB y CTEPKHSX POTOPA IPU Pi3HUX 3aKOHAX LIMKIJIIYHO-3MIHHOIO HAaBAaHTA)KEHHS
3anponoHOBaHO MaTeMATUYHI MOJIeJi 171 aHaJli3y PEeKMMIB ITPYIIOBOTO IyCKY aCMHXPOHHUX IBUTYHIB (All) 3
KOPOTKO3aMKHEHMM POTOPOM Ha OCHOBI 3anucaHux y d-q ocsix audepeHLianbHIX PiBHSIHb €J1IeKTPOMEXaHiYHOi
piBHOBaru i MeToly po3paxyHKy CTaTUYHUX XapaKTEPUCTUK. PO3p061€eHO MaTeMaTUYHi MOIeIi [171s1 IPOEKTYBaHHS
Ta JOCJiIPKEHHS PEXKUMIB IIPUCTPOIB HA OCHOBI BUKOPUCTAaHHS MarHiTHUX KiJl 3 KOTYLIKAMU IHAYKTUBHOCTI 3
MAarHiTHUMU 3B's13kKaMU. BU3HaueHO KpUTepiiB, 3a SIKUMU MOXKHA TPOTHO3YBAaTU CTiKiCTb OOUNCIIIOBAILHOTO
IIPOLIECy IIif 4ac po3paxyHKy eJIeKTPOTeXHIYHMX CUCTEeM. PO3p06sIEHO CTPYKTYPHY CXEMY CUCTEMH TEXHIYHOI
IiarHOCTMKY MOBITPSIHUX JIiHiN Ha 6a3i BriJIA, mo 103BoJisie peanidyBaTu NpoLenypy (PyHKLIOHATbHOTO

IiarHOCTYBaHHA IMOBITPSAHUX JIiHIN.

Pedepar aHIJIiHCBKOIO:

The problem of improving and applying methods for constructing mathematical models, electrical circuits,
electrical systems and devices with lumped and distributed parameters to improve the quality of analysis of their
dynamic modes and processes was solved. The current state of energy consumption forecasting is analyzed, and it
is proposed to use an autonomous macromodeling approach to build mathematical models of load forecasting
based on the Rastrygin guide cone method. The approaches to modeling induction motors have been improved,
and a model for calculating their steady-state modes has been created by solving the problem as a boundary value
problem for the system of electromagnetic equilibrium of motor circuits. Calculation algorithms have been
proposed that allow mathematical modeling methods to analyze the transient processes and static characteristics
of induction motors with a phase rotor with regard to saturation in order to determine the resistance of the
starting rheostat to ensure the required law of change of electromagnetic torque. The methods and algorithms for
analyzing the operation of squirrel-cage induction motors with regard to saturation and displacement of currents
in the rotor cores under different laws of cyclic-variable load are developed Mathematical models for analyzing the
group starting modes of squirrel-cage motors based on the differential equations of electromechanical equilibrium
written in the d-q axes and the method of calculating static characteristics are proposed. Mathematical models for
designing and studying the modes of devices based on the use of magnetic circuits with inductors with magnetic



connections are developed. The criteria for predicting the stability of the computational process in the calculation
of electrical systems are determined. A block diagram of the system of technical diagnostics of overhead lines
based on UAVs has been developed, which allows implementing procedures for functional diagnostics of it.

Inpexc YIK: 621.311, 621.313, 621.3

Koau remaTuYHHX py6an: 44.29.29, 45.29, 45.01
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MateMaTi4Hi MOZIEJ Ta AJITOPUTMHU /1Sl aHAJII3Y [IEPEXIJHUX POLECIB

eJIeKTpOTeXHi‘-IHI/IX CHCTEM Ta iX eJIEMEeHTIB i3 30CEPEIKEHNMU Ta pOBHO,I[iJIeHI/IMI/I NapaMeTpamu

Ha3zpa HTII aursi#icbKo¥0: Mathematical models and algorithms for the analysis of transients of electrical

systems and their elements with lumped and distributed parameters

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHMaHi Pe3yJabTaTH: Metoau, Teopii, AHanmiTHYHI MaTepianu

l'asy3s 3acTOoCyBaHHS: 35.1 BUpo6GHUITBO, [lepeada Ta PO3NOAIIEHHs eJIeKTPOeHeprii
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6ieno MakpoMogesti 111 KOPOTKOTEPMIHOBOTO TIPOTHO3yBAHHS €HEPIOCIIOKMUBAHHS HA OCHOBI
ONTUMI3alLifHOrO MiIX01y 3 BUKOPUCTAHHSIM METOMY HalpSIMHOTrO KOoHyca PacTpurina. 3aniporoHOBaHO MOJEJb OJ1s1
PO3PaxyHKY YCTaJIEHOTO PEXXUMY ACUHXPOHHUX JIBUTYHIB IIJISIXOM PO3B’sI3yBaHHS 3aJ1adi sIK KPailoBoi 11 cucTteMu
P enexkTpoOMarHiTHOI piBHOBAaru KOHTYPiB JBUTYHA. 3alIPOIIOHOBAHO aJIFTOPUTMU PO3PAXYHKY, SIKi IalOTh 3MOTy
METOJaMU MaTeMaTUYHOIO MOJIEJIIOBAHHS 3[IiICHIOBATY aHali3 epexifHUX IIPOLECIiB i CTATUYHUX XapaKTEPUCTUK
ACUHXPOHHMX [IBUTYHIB 3 (Pa3HMM POTOPOM 3 YPaxXyBaHHSIM HACMYEHHS 3 METOI0 BU3HAUEHHS ONIOPY IIyCKOBOTO
peocTara /15 3abe3nedeHHs HeOOXiIHOro 3aKOHy 3MiHM €JIeKTPOMarHiTHOro MOMeHTY. Po3po6ieHo anroputmy, siki
JAIOTh 3MOTY LIJIIXOM MaTeMaTUYHOTIO MOJIEJIIOBaHHS 3[IiiCHIOBATY aHali3 po60TU aCUHXPOHHUX JABUTYHIB 3
KOPOTKO3aMKHEHUM POTOPOM 3 YpaxyBaHHSIM HACUYEHHS Ta BUTICHEHHS CTPYMIB y CTEP>XKHSIX POTOpA IPU Pi3HUX
3aKOHAX LIMKJIIYHO-3MIHHOIO HAaBAaHTAKEHHS. 3alpOIIOHOBAHO MaTEMATUYHI MOJIEJIi [JIS1 aHAJli3y PEXXMMIB
IPYIIOBOTrO MycKy AJl 3 KOpOTKO3aMKHEHUM POTOPOM Ha OCHOBI 3anucaHux y d-q ocsix gudepeHianbHUX PiBHIHb
€JIEKTPOMEXaHI4YHOI piBHOBAru i METOy PO3PaxyHKy CTaTUYHUX XapaKTepUCTHK. Ha ix ocHOBI po3pobiieHi
aJITOPUTM i KOMITIOTEPHA MOJEJIb 17151 BU3HAUEHHS 4YeProBOCTi IyCKy TPYIM JBUTYHIB. 3alIPONIOHOBAHO METOZ,
PO3PaxyHKYy, SKAN Ja€ 3MOTY METOJAMU MAaTEMAaTUYHOTO MOJEJIIOBAHHS 3/Ii/ICHIOBATHU aHaJli3 CTaTUYHUX ITyCKOBUX
XapaKTePUCTUK aCUHXPOHHUX JIBUTYHIB 3 (Pa3HUM POTOPOM IIpY Pi3HUX 3aKOHAX PETYJIIOBAHHS [1apaMeTPiB
peakTopa B 0OMOTLi pOTOpa 3 METOIO 3a6€311€YeHHS HEOOXiIHOrO 3aKOHY 3MiHM €JIEKTPOMAarHiTHOrO MOMEHTY.
P03p0671€HO CTPYKTYPHY CX€MY CUCTEMU TEXHIYHOI AiarHOCTHKY MOBITPSHUX JIiHIN Ha 6a3i BrJIA, mo 103BoJIse

peasnizyBaTu npouenypy QyHKIiOHATIBHOIO AiarHOCTYBaHHS MOBITPSIHUX JIiHIM.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis enepropecypcis, IlinsuienHs aBromaTusari

BMPOOHUYMX IPOLIECIB
Bnyiue HTII Ha moBKijIs:
BnposapaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasizanis HTTI
IToyaToK eramy: 04.2021
3aKkiH4yeHHs eTamny: 12.2023
Crnio>KuBavi NPOAYKILii: Enepretnyni kommawii, 3B0, HAI HanjoHanbHoi akaziemii Hayk Ykpainu
IlepcneKTHBHI PUHKH: Ykpaina
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM

IToTpiOHMI 00CAT iHBECTHILiH, THC. TPH.:
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(1. T. H., 05.09.01)

Penpginsk Cepriit Mocunosuy
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