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AHHOTaumuAa. B paMKax KOHUENuuu LMPKYNAPHOM 3KOHOMUKKM MCCliefoBaHUA
B 0611aCTV CO3[aHUA TEXHONOMMYECKUX CUCTEM BTOPUYHOM MepepaboTKM 0TX040B
ropHO-060raTUTeNIbHbIX KOMBMHATOB 3aHMMaIOT OZIHY U3 KIoYeBbIX No3uULMi. B 1ol
CBA3M aKTyaslbHOM ABMIAETCA 3afa4a Co3aHMA CUCTEM YMpPaB/IeHNA TeXHONOrUYeCKNMU
npoueccamMmn nepepaboTKM TakMX OTXOO0B M UX MHGOPMaLMOHHOIo obecneyeHus.
HoBu3Ha npeacTaBnAeMbiX UCCNeq0BaHMI 3aK/II04aeTCA B MPeasioeHHOW CTPYKType
WHTENEeKTYanbHON CUCTEMbI YNPABNEHNA CIIOMHON XUMUKO-3HEPrOTEXHOI0MNYEeCKoM
cucTeMol nepepaboTKy anatUT-HedeNMHOBbIX PyA, a TaKHKe B anropuTMe NporHO3MpPOBaHNA
TEXHOOrMYECKMX NapaMeTpPoB, KOTOPbIN BXOAUT B COCTaB MHGOPMaLIMOHHOM0 obecreyeHms
paccMaTpuMBaeMoK cUCTeMbl yrpaBrieHnsa. B ocHoBe anropuTMa NexuT npuMeHeHue
annapata rinyboKuXx peKyppeHTHbIX HEMPOHHbIX CETEN M KalIMaHOBCKOM GunbTpauum,
MCMoJb3yeMO Ha 3Tare NPenpoLLeccuHra AaHHbIX 418 06y4YeHnA HepoHHoM ceTu. B paboTte
OMMCaH NpeasIorKEeHHbIN anropyuT™ NPOrHO3MPOBaHWMA MHOIOMEpPHbLIX BPEMEHHbIX PAOB,
afanTUpPOBaHHbLIN K paccMaTpMBaeMOMy TeXHOJIOrMYeCKoMy MpoLeccy, NpeacTaBneHo
nporpaMMHoe obecneveHue, BbiMojIHeHHoe B cpede MatLab ona memoncTpauun
paboToCnocobHOCTM YKa3aHHOM KOMbMHaLMKM MeToaoB 06paboTKN TEXHOTOMrNYECKNX
napameTpoB. B MoenbHOM 3KcnepuMeHTe NoKasaHo, YTo NpuMeHeHWe ¢unbTpaLmu
Mo3BOJIAET MOBbLICUTb TOYHOCTb NMPOrHO3a, M 3TO 0COHBEHHO 3aMeTHO Ha ero 60/bLUMX
ropusoHTax. lpaKkTUYecKylo 3HauYMMOCTb pe3ynbTaToB UCC/iefoBaHMA COCTaBnseT
npensioXeHHasa CTPYKTypa MHTeNNeKTyaslbHOM CUCTeMbl yrnpaBieHuA MpoLeccoMm
nepepaboTKM 0TX0O0B anaTUT-HepeNIMHOBLIX Pyd U NporpaMMHoe obecrnedeHve anA
NPOrHO3UPOBaHUA ero NnapaMeTpoB, KOTOPOE MOXKET HalTN NpUMEHEeHWe B PasINYHbIX
cUcTeMax NnoaaepHKu NPUHATUA PeLLEHMN.
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Abstract. Within the framework of the concept of a circular economy, research in the field
of creating technological systems for recycling waste from mining and processing plants
occupies one of the key positions. This is connected, on the one hand, with significant volumes
of such waste, reaching tens of millions of tons and posing a significant environmental hazard
to air and water basins, human health, and, on the other hand, with their rich chemical and
mineralogical composition, which makes it possible to call them accumulations of technogenic
deposits. In this regard, the task of creating control systems for technological processes
of processing such waste and their information support, including support for all stages
of the passage of information processes, is urgent. The novelty of the presented research
lies in the proposed structure of an intelligent control system for a complex chemical and
energy technological system for processing apatite-nepheline ores, as well as in an algorithm
for predicting technological parameters, which is part of the information support of the
control system under consideration. The algorithm is based on the use of the apparatus
of deep recurrent neural networks and Kalman filtering, which is used at the stage of data
preprocessing to train the neural network. The paper describes the proposed algorithm for
predicting multidimensional time series, adapted to the considered technological process,
presents the software executed in the MatLab environment to demonstrate the efficiency of
the specified combination of methods for processing technological parameters. In a model
experiment, it has been shown that the use of filtering makes it possible to increase the
accuracy of the forecast, which is especially noticeable at its large horizons. The practical
significance of the research results is the proposed structure of an intelligent control system
for the processing of apatite-nepheline ore waste and software for predicting its parameters,
which can be used in various decision support systems.
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BesepeHue
elIeHue 3a7a4y epepadoTKU U BTOPUY-
PHOFO HUCITIOJb30BAHUSA OTXOHAOB prn-
HBIX HpOMBIHIHeHHBIX HpOI/ISBOJICTB JIC-
)KUT B OCHOBE KOHIIEIMIIMH LUPKYISIPHON HKO-
HOMMKH, HJIM 3KOHOMHKH 3aMKHYTOFO IIUKJa.
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