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AHHoTauuma. peacTaBneHbl pesynbTaThl UCCe40BaHUIA MO pa3paboTKe CTPYKTYpbI
WHTEeNNeKTyanbHON MOLEeNM ynpaBfieHUA PUCKAMU HapyLeHUA XapaKTepuUCTUK
3NeKTPOMeXaHWYeCKNX YCTPOMCTB B MHOFOCTaAUMHOM cucTeMe nepepaboTKy pyaHOro ChipbA.
Takue ycTponcTBa 3aAeACTBOBAHbI HA BCEX LMKIIAX TEXHOMOMMYECKOro NpoLecca, Mo3ToMy
OLLEHKA YKa3aHHOr0 pUCKa AA HUX ABNAETCA akTyanibHOM 3a4aqeit. [peasioreH MeTof OLLEHKM
PVCKOB, B OCHOBE KOTOPLIX JIEHKUT OLLEHKa BPEMEHW MOSIe3HOM0 UCMOJIb30BaHUA 0bopynoBaHus,
BbIMOJ/IHAEMOr0 HAa OCHOBE MPOrHO3a XapaKTePUCTUK INyOoKON peKyppeHTHON HeMPOHHOM
CeTbio C AaNbHENLLIMM 0606LLEHNEM MOTyYaeMbIX pe3yfbTaToB OLLEHKM B 6/10Ke HeUeTKOro
BblBOAa. [IPUMEHANUCHL peKYpPPEHTHbIE HEMPOHHLIE CETU C [OJIFON KPaTKOCPOUHON NaMATbIo,
ABNALLMECA OLHUM U3 CaMblX MOLLHbLIX annapaToB peLUeHWA 3a4a4 perpeccui BpeMeHHbIX
pAQOB, B TOM YMC/IE MPOrHO3MPOBAHWUA UX 3HAYEHUI Ha ANIUTENbHble MHTepBasbl. [IpUMeHeHKe
rNy60KMX HEMPOHHbIX CETEN A5 MPOrHO3a XapaKTePUCTUK 3NEKTPOMEXaHUYECKUX YCTPOMCTB
MO3BOJIUIIO MONYYNTb BbICOKYK TOYHOCTb NPOrHO3a, YTO, B CBOK Oo4vepefdb, NO3BOSINIIO
NMPUMEHUTb OTHOCUTESIbHO MEHEE TOYHbIV PEKYPPEHTHbLIN MeTO4 HAaMMEHbLLMX KBaApaToB 4/1A
UTEePaLMOHHOr 0 NpoLLecca OLLEHKM BPeMEHM MoJIE3HOM0 UCM0JIb30BaHUA 060pyAoBaHMA. Takom
noaxon gan BO3MOMHOCTb MOCTPOUTL BbIYUCIIUTESNIbHbINA NPOLLECC OLLEHKM C NOCTOAHHBLIM
ee YyTOYHEeHWEM Mo Mepe MOCTYN/IEHUA HOBbIX Pe3ynbTaToB U3MEPEHUA XapaKTepPUCTUK
3NeKTpoMexaHuUYecKux ycTponcTs. MNpedcTaBneHbl pe3ynsTaThl MOAESIbHOM0 3KCNepUMEHTa
C MporpaMMHOM peanusalmen NpeanoKeHHOro MeToAa, BbiMofiHEHHOW B cpefe MatlLab
2021a, KoTopble MOKa3anu cornacoBaHHOCTL PaboThbl NPOrpaMMHbIX MOy EN U NofyyYeHue
pe3ynbTaTta OLLEeHKU PUCKa, COrIacyioLLLeroca ¢ npeanoniaraeMon AMHaMUKON ero U3SMeHeHUs.
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Abstract. The results of studies on the development of the structure of an intelligent
model for managing the risks of violation of the characteristics of electromechanical devices
in a multi-stage system for processing ore raw materials are presented. Such devices
are involved in all cycles of the technological process, so the assessment of this risk for
them is an urgent task. A method for assessing such risks is proposed, which is based on
the assessment of the useful life of equipment, performed on the basis of the prediction
of characteristics by a deep recurrent neural network, with further generalization of the
results of such an assessment in a fuzzy inference block. Recurrent neural networks with
long short-term memory were used, which are one of the most powerful tools for solving
time series regression problems, including predicting their values for long intervals. The use
of deep neural networks to predict the characteristics of electromechanical devices made
it possible to obtain a high prediction accuracy, which made it possible to apply a relatively
less accurate recurrent least squares method for the iterative process of estimating the
useful life of equipment. This approach made it possible to build a computational evaluation
process with its constant refinement as new results of measurements of the characteristics
of electromechanical devices become available. The results of a model experiment with
a software implementation of the proposed method, performed in the MatLab 2021a
environment, are presented, which showed the consistency of the program modules and
obtaining a risk assessment result that is consistent with the expected dynamics of its change.
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BBepneHue

O LIEHKA PUCKOB, CBS3aHHBIX C (DYHKIIMOHH-

POBaHUEM CJIOKHBIX, BBICOKOOTBETCTBCH-
HBIX ¥ MAaCIITa0OHBIX TEXHOJIOTHYECKUX
CHCTCM, ABIACTCA HCO6XOIII/IMBIM DJICMCHTOM
KOMIIJICKCa pa60T, BBIIIOJIHACMBIX HAa BCCX OTa-
nax UX JXKU3HCHHOI'O LIUKJIa — Ha4YWHaA OT MMPea-
BApUTCJIbHBIX PAaCUCTOB HAICKHOCTU BO BPEMA

MIPOEKTUPOBAHMS 1 3aKaHIHMBAS OI[EHKAMU OCTa-
TOYHOTO pecypca B IPOIIeCcCe IKCILTyaTaI|H.

B cooTBeTcTBHMM C KOHLENUIHEH TeXHUYe-
ckoro obciyxuanus GFMAM (Global forum
on maintenance and asset management) /it HErO
BBIICTISTIOT YETHIPEe OCHOBHEIE cTpaTeruu [1]:

e PEaKTHBHOE TEXHHYECKOE 00CITyKMBaHUE
BKJIFOYAeT B ce0si 00paboTKy cOOeB mocie
UX BO3HUKHOBEHHS — 3TA CTPATETUS] MOKET

MHCprMEHTaHbeIe cpeactsa B Mogenu n MeTogmkm
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