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AHHoTauumA. B HacToALLee BpeMA MeToAbl MalLIMHHOIO 06Y4YEHUA LLIMPOKO UCMOSIb3YI0TCA
ONA peLleHnA pas3nyYHbIX NMPOU3BOACTBEHHbIX 33434, B YaCTHOCTM 3a4a4u UArHOCTUKM
M NPOrHO3MpoBaHMA AeEKTOB CEPUIMHO BbINMyCKaeMblix Usaenuin. OQHOM 13 BarKHeNLLNX
3ajlay ABNAeTCA OMarHOCTMKa WM NporHo3vpoBaHue Oe¢eKToB, Ha OCHOBE peLleHuA
KOTOPOM MOXHO onpeAenATb periaMeHTbl Ha MapaMeTpbl TEXHOMOMMYECKMUX MPOLLECCoB
N NPUMEHAEMbIX CbIpbeBbIX MaTepuasnos, obecrneymBaLLe MUHUMASbHY BEPOATHOCTb
obpa3oBaHuMA bpaka 1 MaKCMMasibHO BbICOKOE Ka4eCcTBO NPOoM3BOAUMbIX U3aenuii. PelleHne
3TOM aKTyallbHOM 3a4a4YM C NMOMOLLBbID HEMpPOCETEBOW MOLENM MOKa3aHo Ha npuMmepe
TEXHOJIOFMYECKOro npoLecca U3roToBeHUA N3O U3 MEeSIKOQUCIEPCHOro pygHOro
MmaTtepuana. B ocHoBe npefnaraemMoin Mofenun — HEMPOHHaA ceTb, 06yYeHHasA Ha MHOXeCTBe
NCTOPUYECKUX OAHHbIX, BK/IIOYAOLWMX NPUMEPLlI U3FOTOBMEHMA U3AENUN NPU pPa3HbIX
Habopax TeXHO0rMYECKMX NapaMeTpoB U CbIpbeBOM0 PyAHOro MaTepuana. lNporHosmpyemsii
napaMeTp — KopobneHue U3aenusa B 0OHOM U3 ero ceveHuin. [IpoeKTUpoBaHune n obyyeHune
npeanaraeMon HeMPOHHOM CETU CTPYKTYpbl MO3BOMUAO AOCTUTHYTb KoadduumeHTa
LeTepMuHaLmM R? Mexay NporHo3uMpyemMolr U (pakTUYeCcKol BesuvMHoW KopobneHua
92%. lNyTeM NpoBeAeHNA KOMMbIOTEPHBIX 3KCMEPMMEHTOB C UCMONb30BaHMEM MeToAa
4YacTUYHOI0 3aMOpaXKMBaHUA BXOAHbIX MapaMeTpPOoB NOCTPOEHbl 3aBUCUMOCTU BEJIUYUHBI
KOpo6s1eHUA OT Hanbosee 3HAaYMMbIX NapaMeTPOB TEXHOIOMMYECKOro NPoLLecca, B TOM Ynce
0T TENNOPU3NYECKUX U XMMUKO-IHEPTrOTEXHOSIOMMYECKUX NPOLLECCOB 06paboTKM ChbipbA.
C noMoLLLbo 3TUX 3aBUCUMOCTEN ONpefesieH pernaMeHT Ha Hanbosee 3HaUYMMble NapaMeTpbl
NpomM3BOACTBEHHOIO MNpoLecca, obecneynBatLLmil NoNyvyeHe nsnenua 6e3 HapyLleHus
[OMyCcKa Ha BeIMYMHY KOpobieHWA, 3a4aHHOr0 KOHCTPYKTOPCKOM JOKYMeHTaunen. Takum
06pa3oM, Ha KOHKPETHOM NpMMepe MoKa3aHa BO3MOMKHOCTb C MOMOLLbI HEMPOCETEBOI0
MOAeNIMpoBaHWA peLlaTh 334341 HAa3HAYEHWUA persiaMeHTa Ha NapamMeTpbl MPOU3BOACTBEHHOIO
npouecca, cobniofgeHne Kotoporo obecneymBaeT MUHUMaNbHOE KONMYECTBO Gpaka
1, COOTBETCTBEHHO, Bosiee BbICOKOE Ka4ecTBO NapTUU U3OeNni.
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Abstract. Machine learning methods are currently widely used to solve various production
problems, the problems of defects diagnosing and predicting for items in mass production,
in particular. One of the most important problems is defects diagnosing and predicting,
basing on its solution the regulations for the technological processes parameters and raw
materials used can be determined, that insures the minimum probability of defects and the
highest possible quality of manufactured products. The solution of this urgent problem with
the help of a neural network model is shown on the example of the technological process for
manufacturing products from fine ore material. The proposed model is based on the neural
network trained on the set of historical data including examples of manufacturing products
with different sets of technological parameters and raw ore material. The predicted parameter
is warping of the product in one of its sections. Designing and training of the proposed neural
network structure allowed achieving the coefficient of determination R? between the predicted
and actual warpage values of 92%. The dependences for the warpage value on the most
significant parameters of the technological process, including thermophysical and chemical
power technological processes of raw materials processing were constructed by conducting
computer experiments using the method of partial freezing for input parameters. Due to
these dependencies, the regulations for the most significant parameters of the production
process are determined, which ensures the product to be without violating the tolerance for
the warpage value specified by the design documentation. Thus, a specific example shows
the possibility of using neural network modeling to solve the problem of setting regulations
for the production process parameters, which compliance ensures the minimum amount of
rejects and, accordingly, a higher quality of a production batch.
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BBepneHue

000 OTpaciIy MPOMBIIIJICHHOTO MPO-
M3BOJCTBA BCerja OblIa akTyalbHa Mpo-

Onema yJay4ylIeHHsS KayecTBa MPOU3BO-
JTUMBIX U3IENTUI U CHH)KEHHUE IMpOolieHTa Opaka.
B psine citydaeB B KaueCTBE XapaKTEPUCTHKU Ka-
YeCTBa U3JENHS pACCMaTPUBAIOTCS CTENEHb CO-
OTBETCTBUS €T0 T€OMETPUIECKOM (hOPMBI 33 1aH-
HOMH, a TaKKe XapaKTePUCTUKU [TIOBEPXHOCTHU.

B xonne XX Beka JJisi peleHus 3Tol mpo-
0JIEMBI TI0JIb30BAJUCHh MOMYJISIPHOCTHIO Me-
TOJIBl MaTeMaTHYE€CKOTrO MOJEIMpPOBaHUS,
OCHOBAaHHbBIC Ha PCHICHHUHN KPACBBLIX 3aJ1a4 Ma-
teMaTuueckoit ¢pusuku [1-3]. OgHako, HECMO-
TPs Ha CIIOKHOCTh MAaTEeMaTHYECKOT0 arapara,
OHM 00JafaTy BeCbMa Cephe3HbIM HEI0CTaT-
KOM — HHM3KOH TOYHOCTBIO MOJCIUPOBAHUSI
B CBSI3U C HEBO3MOXKHOCTBIO y4eTa BCEr0 MHO-

Jla6opaTopua B> MopenupoBaHue NpoLIECCOB U CUCTEM
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