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AHHoTauwms. lpeanoreHa Mofenb NPOrHO3MPOBaHUA OTKIIOHEHUI GAKTOPOB BHELLUHEN
W BHYTPEHHeW cpefbl NPOMBILLIEHHOrO NPeANPUATUA OT MAIAHOBbLIX 3HAYEeHU, BbINOSIHEHHAA
Ha OCHOBE aHCaMb/1A UCKYCCTBEHHbIX HEMPOHHBIX ceTeld. [10BbILLEeHNEe TOYHOCTU TaKMX MPOrHO308B
npeAcTaBnAeT cobom aKkTyanbHYI0 UCCIe[0BaTENbCKYI0 33[a4Y, TaK Kak TOYHOCTb UFPaeT KIoYeBYio
ponb Npu pa3paboTKe NPOU3BOACTBEHHBIX NPOrpamMM NpeanpuaTUiA, No3BosiAA 060CHOBAHHO
BbICTPaMBaTh KOHKYPEHTHbIE CTpaTernm B3aMMOOTHOLLEHWI C MOCTaBLUMKaMU U NoTpeduTenaMu.
Ha To4HOCTb NPOrHO30B CYLLECTBEHHO BANAET HECTabUNBHOCTb HaKTOPOB BHYTPEHHEN cpeabl
(BaHHbIX, HEMOCPEACTBEHHO XapaKTEPU3YIOLLMX NPON3BOACTBEHHbIE NMPOLLECCHI C TOUKM 3pEHUA
NX BO3AENCTBUA Ha 06'beMbl BbINYCKa M KA4eCTBO NPoAYyKLMKM) U BHELLHeN cpefbl (06BbeM crpoca,
CPOKM MOCTaBKM, KaYeCTBO KOMIMJIEKTYIOLLMX U cbipbA). Mog HeCTabUIbHOCTbIO B MOCTaHOBKE
3a[jaum UcCre[oBaHNA NMOHMMArAch He caMa U3MEHUYMBOCTb 3HaUEHUI GaKTopOoB, a GNyKTyaLLMK UX
0606LLEHHbIX XapaKTEPUCTUK, OTHOCALLIMXCA KO BCeMY Habopy AaHHbIX. K TaKUM xapaKTepucTMKaMm
OTHOCATCA HeperynApHOCTb MOCTYMNEHUA AaHHbIX U HaM4Me aHOManui B HUX. HoBU3HY
pes3ynbTaToB UCCNefoBaHWA COCTaBMAET NpeasloeHHasas CTPYKTypa HelpoceTeBOM Moaenu
NPOrHO3UPOBaHWA OTKSIOHEHWI GaKTOPOB BHELLIHEN U BHYTPEHHEW cpefbl OT NJIaHOBbIX NOKa3aTenen
B YCJIOBUAX HEPEerynsapHOCTM NOCTYNEHWA MHbOPMALIUM U HANMYMA aHOMANUMA B aHHbIX, @ TaKKe
anropuTM ee NpMMeHeHWA. B ocHoBe Moaeny NerUT aHcaMbib U3 Tpex HeMpoCeTeBbIX MOAMOLENEN,
MOCTPOEHHBIX HA aPXMTEKTYPaxX CBEPTOUHBIX U PEKYPPEHTHBIX HEMPOHHbIX CETEI, COCTaBMAOLLMX
NporHo3bl paKTopoB BHYTPEHHeN cpefbl M BHeLLHel cpefbl (C y4eTOM AeKOMMOo3ULMM Ha MUKpO-
1 MaKpocpeny) NpeanpuaTuA. B3auMoBnuaHWe HeCTabUNbHOCTU YKa3aHHbIX PaKTOPOB yUUTLIBAETCA
B MOZe/N 3a CHET NPUMEHEHMA Ha ee BbIX0oe CETW J0JITO KPaTKOCPOYHOM NaMATM AN arperaumm
pe3ynsTaToB paboTbl noAMoLesNe Npu Nosly4eHU UTOroBoro NPorHo3a. PesynsTaTel NpoBeAeHHOro
MOAENbHOM0 IKCNIePUMEHTa NOKa3anu, 4To y4eT HecTabubHOCTU GaKTOPOB BHELLIHEN U BHYTPEHHEN
cpenbl N03B0JIAET NOBLICUTL TOYHOCTH MPOrHO3a UX OTKJIOHEHWIA OT NIAHOBbIX 3HAYEHUN.
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Abstract. A model for forecasting deviations of external and internal environmental factors
at anindustrial enterprise from planned values is proposed. This model is based on an ensemble
of artificial neural networks. Improving the accuracy of such forecasts is a pressing research
challenge, as accuracy plays a key role in developing enterprise production programs, enabling
the sound development of competitive strategies for relationships with suppliers and customers.
Forecast accuracy is significantly affected by instability in internal environmental factors
(data directly characterizing production processes in terms of their impact on output volumes
and product quality) and external factors (demand volume, delivery times, and the quality of
components and raw materials). In the research problem statement, instability was understood
not as the variability of factor values per se, but as fluctuations in their generalized characteristics
relating to the entire data set. Such characteristics include irregular data receipt and the presence
of anomalies in them. The novelty of the research results lies in the proposed structure of the
neural network model for forecasting deviations of external and internal environmental factors
from planned indicators in the face of irregular data receipt and the presence of anomalies in the
data, as well as the algorithm for its application. The model is based on an ensemble of three
neural network submodels built on convolutional and recurrent neural network architectures that
forecast factors in the internal and external environments (taking into account decomposition
into micro and macro environments) of the enterprise. The mutual influence of the instability of
these factors is taken into account in the model by using a long short-term memory network at
its output to aggregate the results of the submodels to produce the final forecast. The results
of the model experiment showed that taking into account the instability of factors allows for
increased accuracy in forecasting deviations of external and internal environmental factors
from planned values.
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