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AnHoTauma. CtaTbA HampaBfeHa Ha pelleHWe 3aadM Hay4YHoro 060CHOBaHWA KpUTepues
1 cnocoboB OLLeHKU TEXHUHYECKOr0 COCTOAHMUA 3IEKTPOMEXaHUYECKMX CUCTEM Ha ba3e MeToAa
TOMONOrMYECKOW AMarHoCTUKK. lNpeacTtaBneHbl MaTeMaTM4ecKan MoLesb U KOMMbloTepHan
nporpamMma Anaa MOAeNIMpOBaHWA MoKa3saTesiem TeXHUYECKOro COCTOAHMA aCMHXPOHHbIX
anekTpoasuratenen (A3[1). B KayecTBe OaHHbIX MOKa3saTeslen paccMaTpmBaloTcA GyHKLMK
n Matpuubl [puHa, a TakKe MaTpuubl OTKIOHeHUW. OCHOBOW MporpamMmbl ABAAETCA
MaTeMaTuyeckaa Mogesnb A3][] ¢ HeYCKOPEHHBLIM POTOPOM U HEOAHOPOAHBEIMU 0BMOTKaMW.
MuTtaHne A3[] ocyuiecTBNAeTCA OT UCTOYHUKA MMMYbCHBIX HanpsaxeHui. Bosgelhctene
NMPOU3BOAMUTCA MO Pa3/IMYHLIM HanNpPaBneHWAM BEKTOPHOIO MPOCTPAHCTBA 3/1eKTpoABUraTens
C Uenblo onpefesieHNA €ro XapakTepuCTUK U CTeneHu ofgHopopHocTu. [lo peaKkumAm
06BbeKTa nporpaMma Npon3BOAUT BbIYUCIIEHUE W aHANU3 TeXHUYECKUX MoKa3aTenen ans
HernoBpeXAeHHOro U noBpexaeHHoro coctoAHnn A3[]. KoMmnbloTepHasa nporpaMma gnA
MaTeMaTU4eCKOr0 MOAENMPOBaHWA MoKasaTenen TexHUYeckoro coctoAaHuA A3/ 6bina BbINofHeHa
C UCMONb30BaHWEM MaKeTa CUMBOJIbHBIX U YMCIIOBBIX BblUMCieHni Maple, npegoctaBnsioLLEero
LLUIMPOKME BO3MOMKHOCTM OJ1A MaTeMaTUYECKUX UCCNed0BaHWUIN pa3fIMiHoro ypoBHA. [puBedeHo
onucaHWe anropuTMUYeckoro obecneyeHUA NPOrpaMMHON peanunsauum npeanoHeHHoOM
MaTemaruyeckor mogdenu. MNpueegeH npyMep NCMoNb30BaHWA NPOrpaMMbl 419 MOAESTIMPOBaHMA
noKasaTenen CepuUHOro aNeKTpoaBMraTena ¢ 3a4aHHLIMU TEXHUHECKUMU XapaKTePUCTUKaMW.
B cTaTbe npeAcTaBneHbl pesynsTaTbl MOAENIMPOBaHWA NMoKasaTtesnien 06beKTa, COOTBETCTBYIOLLIMX
€ro pasfiMyHbIM 3KCNyaTaLMOoHHLIM COCTOAHKAM. B KauecTBe faHHbIX COCTOAHUIA BbINN B3ATHI
3TanoHHOE COCTOAHME, NOBPEKOEHHOE COCTOAHNE, XapaKTepu3yeMoe U3MEHEHWEM CBOMCTB
BEKTOPHOI0 NMPOCTPAHCTBA B X04e AJIMTENIbHOM 3KCMJTyaTaLmnm, a TaKe npeaesisHoe COCTOAHME,
KOTOPOMY COOTBETCTBYET 06pbIB 0HOM 13 ha3 06MOTKM cTaTopa. [laHbl 3aKM04eHNA N0 KarKaoMy
13 NpVBEAEHHbIX COCTOAHWM 3/IEKTpOABUraTenA.
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Abstract. The article is aimed at solving the problem of scientific justification of criteria
and methods for assessing the technical state of electromechanical systems based on the
topological diagnostic method. Mathematical model and computer program for simulation
of technical state indices of asynchronous electric motors (AEM) are presented. Functions
and Green matrices, as well as deviation matrices, are considered as such indicators. The
basis of the program is the mathematical model of the AEM with a non-accelerated rotor
and non-homogeneous windings. AEM is supplied from pulse voltage source. The action
is carried out in different directions of the vector space of the motor in order to determine
its characteristics and degree of homogeneity. Based on the reactions of the object, the
program calculates and analyzes technical indicators for intact and damaged states of the
AEM. A computer program for mathematical modeling of the technical state indicators of the
AEM was carried out using the Maple package of symbolic and numerical calculations, which
provides extensive opportunities for mathematical studies of various levels. A description of
a software implementation of the proposed mathematical model is given. An example of using
a program to model the performance of a serial motor with specified technical characteristics
is given. The article presents the results of modeling the object indicators corresponding to
the object different operational states. A reference state, a damaged state characterized by
a change in the properties of the vector space during long-term operation, as well as a limit
state, which corresponds to a break in one of the phases of the rotor winding, were defined
as these states. Conclusions on each of the given electric motor states are given.
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BesepeHue

KCIUTyaTallMOHHAsl TUAarHOCTHKA KaK OT-
JeTbHBIN BUJI TEXHUYECKOTO 3HAHMUS BbI-
JIeNIUIach B MOCJIEAHUE TOABl B CBA3HU

C PEe3KHUM IOBBIIIEHHEM TpeOOBaHUI K COCTOA-

HUIO ¥ HA/IKHOCTH TEXHUUECKUX CHCTeM. B oT1-

JMYKeE OT JPYroTo BUAA TUArHOCTHKU — PEMOHT-

HOMH, OHA MIMEET LEeJIbI0 OpraHu3aLHIo 3P PEeKTHB-

HOH M HaJeXHOW IKCIUTyaTalluM TEXHUYECKHUX

CHUCTEM M OXBATHIBAET TCOPETHUCCKIE OCHOBBI,
METOZBI U CPEJICTBA OIPENEICHUS U MPOTHO3H-
POBaHUS TEXHHYECKOTO COCTOSHHS OOBEKTOB
u cucteM [1-6]. Crenugurka BhillieHA3BaHHBIX
BHJIOB TEXHUYECKOM JUATHOCTUKH OTpeesicHa
pa3IuYueM X IeNIeH 1 3a1ad. 3agadeii SKCIUTy-
ATaIMOHHOW MTHATHOCTHUKH SIBIIETCS (pUKCa-
U TEKYIIET0 TEXHHYECKOTO COCTOSHUS 00b-
€KTa U IPOTHO3UPOBAHUE NAHHOTO COCTOSIHUS
Ha TMEpPHUOJ €T0 MOCIENYIONeH dKCILTyaTalluH.
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