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Pedepar:

1. IloHATTA CTapiHHA €JIEKTPUYHUX MAIIVH He OJI€P>Kajlo NOMMPEHHS B TEXHIUHIN i HAYKOBIiN JiTepaTypi, yepes
HEMOJKJIMBICTb IOT0 TOYHOTO ONHUCY I MaTEMAaTUYHOTrO NpeAcTaBiaeHHs. OJHaK, BOHO MOXKE PO3IJISIAATUCS SIK
YaCTKOBA BTPAaTa OCHOBHUMHU KOHCTPYKTUBHMMU MaTepiajaMu, €JIeMEHTaMU 1 MalIMHAMU Y LiJIOMY CBOiX
BJIACTMBOCTE! | XapaKTePUCTHK Iif BIJINBOM 30BHIIIHIX ()AaKTOPIB, 110 BUHMKAIOTH Y IIPOLIECi excryaTalii i
PEMOHTIB i3 IJIMHOM 4acoM. Poarisimaoun npoliecy CTapiHHs, HEOOXiTHO KOMIIJIEKCHO OLIiHIOBAaTY CTaH MEXaHiYHUX
BY3J1iB, KOHCTPYKTMBHUX MarHiTHUX i 0OOMOTYBaJIbHUX MaTepiaiB, Tak K 3MiHa BJAaCTUBOCTEN OyIb-5IKOi YaCTUHU
€JIEKTPUYHOI MAIIMHYU NPUBOAUTD 10 3MiHM OCHOBHUX POOOUYMX IapaMeTpiB i TOKAa3HUKIB HAAiHOCTI.

JuceprauiiiHa poboTa IIpUCBsIY€Ha PO3B'SI3aHHIO aKTyasIbHOI HAyKOBO-TIPUKJIAIHOI IPO6IeMU ITOJOBXEHHS TEPMIHY



eeKTUBHOI eKCIUlyaTallii eJIEKTPUYHMX MAIIVH 3 YPaxyBaHHSIM 3MiHU CTaHY iX KOHCTPYKTHMBHUX BY3JIB y XOZi
TPUBAJIO] eKCIIyaTallii Ta peMOHTiB. Briepiie o6IpyHTOBAaHO Ta CUCTEMATU30BaHO IIPUHIUIIY CTaPiHHS
€JIEKTPUYHUX MallVH, O6YMOBJIEHI [IOTOYHUM CTAaHOM iX KOHCTPYKTHMBHUX BY3JIiB, 1IO [10JISITAI0Th Y KOMIIJIEKCHI
3MiHi €JIeKTPOMAarHiTHUX, €eHePreTUYHMX, TEIJIOBUX, BiOpaLiiHUX MapaMeTPiB Ta OKA3HUKIB HAIiTHOCTI, SIK
3aKJIaZIEHOTO Ha eTalli IPOEeKTYBaHHS 0COOJIMBOCTSIMU BUXiAHOI KOHCTPYKLI Ta 3MiHIOBAHOT'O IIif1 BIIJINBOM
30BHIiLIHIX PaKTOPiB y X0Ai TPUBAJIOI eKCIyaTallii Ta peMOHTIB. YI,OCKOHAJIEeHO METO]], BUBHAUEHHSI CKJIAZOBUX
MUTTEBOI IOTY>KHOCTI, SIKUH BiZIPi3HSE€TbCSI CUCTEMATU3ALEI0 Pi3HUX CIIOCOOIB BU3HAYEHHS Ta POPM NOAAHHS ii
CKJIaIOBUX. Lle 103BOJINIIO OO PYHTYBATU HANGIIbLI pallioHaIbHI BapiaHTH iX 3aCTOCYBaHHS [71s1 3a4a4
BMMipIOBaHHSI, OLiHIOBAaHHS €HepreTUYHUX IIPOLECiB Ta IiarHOCTUKY eJIeKTPUYHUX MallluH. Briepiuie o6rpyHTOBaHO
KOMILJIEKCHU MiAXin 1mo40 nobyJ0BY CUCTEM BANIPOOYBaHHS Ta cepTUdikallii eJIeKTpUYHUX MAIUH Y XO[li TpUBaJIOl
eKCIlTyaTallii Ta peMOHTIB, 1[0 BKJIIOYA€ METOIY BU3HAUEHHS CTAaHy OCHOBHUX KOHCTPYKTHUBHUX BY3JIiB Ta
IPUHLIMIN PO3POOKU i BUKOPUCTAHHS THYYKOTO [€PEHAJIAIITOBYBAHOTO BUITPOOYBAIbHOTO 00J1aIHAHHS, CIIiJIbHE
3aCTOCYBaHHSI SIKUX JJO3BOJISIE peasli3yBaTy HeOOXiHi polenypy 1040 BU3HAYEHHS IIYKAaHUX I1apaMeTpiB Ta
XapaKTePUCTUK OCHOBHUX THUIIIB €JIEKTPUYHUX MAIIMH Ta iX KOHCTPYKTUBHUX BY3JIiB. Briepie o6IpyHTOBaHO
KOMILJIEKCHUI XapaKTep CTapiHHS IMXTOBAHMUX OCEP/b €JeKTPUYHMX MALIVH Y XOJIi TPMBAJIOi eKCIulyaTalii Ta
PEMOHTIB, 110 MOJISTa€e Y OJHOYACHIH 3MiHi BlacTUBOCTEH, 06YMOBJIEHUX IiCTEPE3NCOM, SIKi XapaKTepU3yIOTh CTaH
camoro ¢pepoMarHiTHOro Marepiajy IIpu 3arajJlbHOMY Ta JIOKaJIbHOMY BILJIMBi BUXPOBUX CTPyMiB, 0OYMOBJIEHUX
[IOPYLIEHHAIM MIKJIMCTOBOI 130J14Lii, ypaxyBaHHA 4OTr0 Ja€ MOKJIMBICTb BUSHAYEHHS PEATIbHOTO IIPOCTOPOBOTO
PO3IOiNy €JIEKTPUYHUX Ta MATHITHUX BJIACTUBOCTEN HIMXTOBAHUX OCEPAb. Y IUCEPTALii OTPUMAH NOAAIbIINI
PO3BUTOK MaT€MaTU4YHi MOZEJIi YACEJILHOTO PO3PAaXyHKY €JIEKTPOMArHiTHUX IOJIiB B €JIEKTPUYHUX MAIIMHAX Pi3HUX
TUIIB, SIKi BiIPi3HAIOTHCS ypaxyBaHHAM PEaJIbHOTO CTaHy IX MarHiTHOI CUCTEMHU Y IPOLIECi CTApiHHS Yepe3 JIOKAJIbLHE
3aBJaHHS il MarHiTHUX Ta €JIEKTPUYHUX BJIACTUBOCTEN. Lle 103B0JIsI€e BpaXOBYyBaTH 3MiHY BiOpO30YIKYIOUNX 3YCUJIb
y Ipoleci BUBHAYEHHS eJIeKTPOMAarHiTHOI CK1afioBoi BibpalLiii.

2. The concept of aging of electric machines can be considered as partial loss of the properties and characteristics
of the basic structural materials, elements and machines as a whole under the influence of the external factors
arising in the course of operation and repairs. The dissertation paper relates to the solution of a topical research
and applied problem of prolongation of term of effective operation of electric machines taking into account
change of a condition of their structural units during long operation and repairs. For the first time the principles of
aging of electric machines due to the current state of their structural units, which consist in a complex change of
their parameters and characteristics, have been substantiated and systematized. The method for determining the
components of instantaneous power, which differs in the systematization of different methods for determining
and forms of representation of its components has been improved. For the first time a comprehensive approach to
the design of systems for testing and certification of electrical machines during long-term operation and repairs
has been substantiated. For the first time the complex nature of aging of laminated cores of electric machines
during long operation and repairs has been substantiated. It consists in simultaneous change of properties caused
by hysteresis, which characterize the state of the ferromagnetic material under local influence of eddy currents
due to violation of interleaf insulation. Based on this, mathematical models for calculating electromagnetic fields in
electric machines of various types and models for thermal calculation of windings of electric machines have been
further developed. The method of calculation of electromagnetic and energy processes in electric circuits with
steel has been further developed, which makes it possible to take into account the change of electromagnetic and
energy parameters of electric machines with different degrees of aging. For the first time the systematic approach
to development of models of definition and forecasting of reliability of electric machines with long mean time
between failures has been substantiated and the structure, features of functioning and a set of rules for expert
system which enables the assessment of the current technical condition of electric machines have been
determined. The obtained scientific results have been confirmed by comparing the theoretical positions with the
results of mathematical modeling and experimental research and implementation in production conditions.
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