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AHHoTauma. VccnegoBaHne NoCBALLLEHO COBEPLLUEHCTBOBAHMIO CUCTEMBI YIIpaBieHnA
CJI0MKHOW TEXHOOMMYECKOM CUCTEMbI MEePepaboTKM PyAHbIX 0TXOA0B. Takue 0TX0Abl B 601bLLMX
06beMax CKanMBaloTCA Ha MPUNEraloLLMX K FOPHO-060raTUTENbHBIM KOMBUHATaM TEPPUTOPUAX,
npeacTaBnAs 60bLUYI0 SKONIOMMYECKYI0 YIPO3Y KaK A1 HAaceNeHNA, TaK U OJ1A OKPYHaloLLEeN
cpenbl 3a CYeT Nbl1e06pa3oBaHNA U MPOHUKHOBEHWA BPEAHbIX COEAMHEHUIA B MOYBY U FPYHTOBbIE
BoAbl. [Mo3TOMy 3afja4a CoBepLUEHCTBOBAHUA CUCTEM YyrNpaBieHUa nepepaboTKon pyaHbIX
OTXO0A0B, KaK 0[Ha U3 NMPUOPUTETHBIX, CTOMUT Ha aKTyaslbHOM NOBECTKe AHA MEeHeOHKMeHTa
ropHO-060raTUTesNIbHbIX KOMOMHATOB. KOMNIEKCHOCTL TEXHOMOMMYECKOM CUCTEMbI MPOABNAETCA
B Ha/IM4MK OBYX NIUHUIM NepepaboTKK, oTiMYatoLLMxcA HabopoM arperaTos, a Belbop NIMHWUM
3aBUCUT OT FPaHYIOMETPUYECKOI0 COCTaBa PyAHbIX 0TX040B. HayyHylo HOBU3HY pe3ynbTaToB
nccnefoBaHMA COCTaBNAET NMPeAsIoKeHHaA CTPYKTypa HeMpoceTeBOro perynATopa
Ha OCHOBE 3TaJIOHHOM Mofenu npouecca ynpaBieHUs, B KOTOPOM MPUMeHeHbI ry6oKkue
PEKYPPEHTHbIE HEMPOHHbIE CETW B KavecTBe LindpoBoit Konum obbeKTa ynpasneHna. B coctas
06LLen CTPYKTYpbl HEMPOPErynATopa BXOAUT HECKOJSIbKO STOKaNbHbIX HEMPOKOHTPOIEpPOB
O1A KaXKOoro M3 arperaToB TeXHOJIOFMYECKON CUCTEMbl. PeKyppeHTHbIe HEMPOHHbIE
CeTU NO3BOJIAIT CO34aTb BbICOKOTOUHbIE LMppOBbIE KOMUWN OTAENbHbLIX arperaToB ABYX
TEXHOJIOMMYECKUX JIMHUI NepepaboTKM U UCMOSIb30BaTh UX ANIA UMUTALLMK OTKIIMKa 06 bEKTOB
yrnpaBfieHWA NpU HacTPOMKe KOHTPoepoB. AnNpobrpoBaHue NpeaorKeHHOM CTPYKTYpbI
HelpoperynaTopa nposoaunock B cpefe MatLab-Simulik, HelipoHHbIe ceTy NpoeKTUpoBanuch
¢ noMoLubio HcTpyMeHTa Deep Network Designer. Pe3ynsratel anpobrpoBaHua NoKkasasnu, 4to
6bICTPOOENCTBME CUCTEMBI YIPABNEHUA NOBLILLAETCA N0 CPABHEHMIO C APYrMMU apXUTEKTYpaMu
HeMpoperynATopoB, AOCTYMHbIMK B cpefe Simulik, 4To MOXeT NoNoXKUTENIbHO CKa3aTbCA
Ha paboTe Bcel TEXHONOMMYECKOM CUCTEMBI B MEPEXOAHBIX PEXKMUMAX, B YACTHOCTU CHU3NUTb
TEXHOJIOrn4YecKme noTepwu.
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Abstract. The study is devoted to improving the management system of a complex
technological system for processing ore waste. Such waste accumulates in large volumes in
the territories adjacent to the mining and processing plants, posing a great environmental threat
to both the population and the environment due to dust formation and the penetration of harmful
compounds into the soil and groundwater. Therefore, the task of improving the management
systems for the processing of ore waste, as one of the priorities, is on the current agenda of the
management of mining and processing plants. The complexity of the technological system is
manifested in the presence of two processing lines that differ in the set of units, and the choice of
line depends on the granulometric composition of ore waste. The scientific novelty of the research
results is the proposed structure of the neural network controller based on the reference model
for the technological system, which is used as deep recurrent neural networks. The general
structure of the neuroregulator includes several local neurocontrollers for each of the units of
the technological system. Recurrent neural networks make it possible to create high-precision
digital copies of individual units of two processing lines and use them to simulate the response
of control objects when setting up controllers. Approbation of the proposed structure of the
neuroregulator was carried out in the MatLab-Simulik environment, neural networks were
designed using the Deep Network Designer tool. The results of testing showed that the speed
of the control system is increased compared to other architectures of neuroregulators available
in the Simulik environment, which can positively affect the operation of the entire technological
system in transient conditions, in particular, reduce technological losses.
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BesepeHue

HaJIM3 IOTOKOB JAHHBIX B PEIKUME peajlb-

HOTO BPEMCHH SIBJISICTCS KITFOUSBOM 00J1a-

CTBIO UCCIIEIOBAHN I MHTEIUIEKTYAIEHOTO
aHaJM3a JaHHBIX. MHOTHE JaHHbIE, COOpaHHBIC
B pCAJILHOM MHpE, Ha CaMOM JeJie IPECTABISIOT
C000#1 MOTOK, B KOTOPOM HAOJIFONICHHUS TIOCTY AT
OJTHO 32 IPYTHM, U aJITOPUTMBI HX 00pabOTKH Ya-
CTO IMCIOT OTPAHWYCHUS ITO BPEMECHH U TTaMSTH.
[Tprmepamu TakMX JaHHBIX SBISIOTCS KOJIeOaHUS
CTOMMOCTH aKIIMi, 3HAYCHU ITOKa3aTeseh yeo-

BEYECKOTO TeJIa U JIPYTHe U3MEPEHUs, MOCTYyTIa-
ro1He ¢ 1aTunuKoB. [Ipuposia JaHHBIX MOXKET Me-
HATBCSI CO BpeMeHeM, (haKTHUECKH Jiejast ycTa-
PEBIIMMH MOJIEITH, KOTOPBIE MBI CO3/IATH PaHbIIIC.
Ota npobriema XopoIio H3BECTHA HAYYHOMY CO00-
IIECTBY, ¥ [TO3TOMY MHOT'HE aJITOPUTMBI MaIlInH-
HOTO OOy4eHHMsI OBUTH aIaliTUPOBAHBI HIIU CIIe-
UabHO pa3paboTaHbl 1Jist paboThl C MOTOKAMH
JaHHbIX. [IppuMepaMy NOTOKOBBIX alTOPUTMOB
SIBIISTIOTCSI TepeBbst XEDdauara, OHIaitH-0yCTHHT
W yCUJICHHBIN O9TTHHT. McenenoBarenu npeso-
JKUIJIA TaK Ha3bIBAEMBIE JIETEKTOPHI M3MEHEHUI
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