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AHHoTauua. lpeanoreHa Helpo-HeYyeTKaA Mofeslb pecypcHoro obecneveHus
WHHOBALMOHHOW [OeATesJIbHOCTU MPOMBbILLJIEHHOro NpeagnpuaTuA. Mogenb peanusyet
OBYX3TarnHyw npowenypy onuvcaHua M yrnpaBfieHUA UHHOBALMOHHOW LeATeNIbHOCTbIO
MPOMbILLIEHHOr 0 NPeanpUATUA: Ha NEPBOM 3Tare BbINOSIHAETCA KnaccuduKaLma pecypcos
B3aMMoLencTBUA Ha ocHoBe JononHeHHoro VRIO-aHanusa npoduna B3anMogencTema,
Ha BTOPOM MPOBOAMTCA BbI6Op CTpaTerMnm MHHOBALMOHHOM OeATeNbHOCTW. B ocHoBe Helipo-
He4yeTKON MofeNiv pecypcHoro obecneyeHna NeHXUT CTEKUHI YacTHbIX MoAesen MallMHHOMO
0by4eHUs, TaKMX KaK MeTof k-6nuKanLmMx cocefen, «CiydanHbli 1eC», MHOFOCIOMHbIN
nepcenTpoH. Pe3ynbTaThbl KnaccMdUKaLMKM YacTHLIX Mofenen 06 beaUHAITCA C MOMOLLbIO
oby4aeMoro gepeBa CUCTEM HEYETKOIO BbIBOAA, BbIMOJTHAIOLLEr0 MTOrOBYI0 KNaccudumKaLmio,
4yTO 0becrneynmBaeT NOBbILLEHNE ee TOYHOCTU MO CPABHEHMIO C OTAE/bHO B3ATbIMU YaCTHLIMM
mMogenamMu. OTAMYUTENbHON YepTon MogeNn ABNAETCA NPUMEHEHNE CUCTEMbI HEYETKOIO
NIOrMYeCcKoro BbIBOAA AJ1A OLEHKM BEPOATHOCTM HalNYMA pecypca, UCMosib3yeMon npu
NJaHMPOBaHUM NOTPEBHOCTM B HEM, YTO MO3BOJIAET YUMUTHIBATb IKCNEPTHLIE CYHKOEHNA KaK
BXO[Hble faHHble. AMpobupoBaHue HeMpo-HeYeTKoM MofesNin, NpoBeeHHOe B MPOrpaMMHOM
cucteMe Matlab Ha npuMepe peweHnsa 3apgayun oueHKU pecypcHoro obecneveHus
WMHHOBALMOHHOMO NpoLecca npu B3aMMoaencTBum NpubopocTponTesibHOro npeanpuaTma
pervoHa c oHWM U3 KOHTPareHToB, Nokasano paboTocnocobHOCTL MOAENN U BLICOKYIO
TOYHOCTb KNlaccudmKaLmMm pecypcoB MHHOBALMOHHOIO B3aUMOAENCTBUA.

KnioueBbie cnoBa: VRIO-aHanu3, pecypcHoe obecneyeHme, MHHOBALIMOHHBIM MpoLEece, Knaccupukauma
PECYpCOB, HeMpo-HeveTKoe MOAeNMpoBaHHe
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Abstract. A neuro-fuzzy model of resource provision of innovative activity of an industrial
enterprise is proposed. The model implements a two-stage procedure for describing and
managing innovative activity of an industrial enterprise: at the first stage, interaction resources
are classified based on the supplemented VRIO analysis of the interaction profile; at the
second stage, an innovative activity strategy is selected. The neuro-fuzzy model of resource
provision is based on stacking of private machine learning models, such as the k-nearest
neighbors method, random forest, and multilayer perceptron. The classification results of
private models are combined using a trained tree of fuzzy inference systems that performs the
final classification, which ensures an increase in its accuracy compared to individual private
models. A distinctive feature of the model is the use of a fuzzy logical inference system to
assess the probability of resource availability used in planning the need for it, which allows
taking into account expert judgments as input data. Testing of the neuro-fuzzy model, carried
out in the MatLab software system using the example of solving the problem of assessing the
resource provision of an innovation process during the interaction of a regional instrument-
making enterprise with one of the counterparties, demonstrated the model’s performance
and high accuracy of classifying the resources of innovative interaction.

Keywords: VRIO analysis, resource provision, innovation process, resource classification, neuro-fuzzy
modeling

For citation: Kirillova E., Puchkov A., Minin V., Yartsev D. Neuro-fuzzy model of resource provision of
innovative activity of an industrial enterprise. Prikladnaya informatika=Journal of Applied Informatics, 2024,

vol.19, no.5, pp.126-142 (in Russian). DOI: 10.37791/2687-0649-2024-19-5-126-142

BseneHue

eIlIeHNeE 3a/1a4 10 CTPYKTYPHBIM IIpe-

00pa3oBaHMsIM B CUCTEME pacmpe-

JCIICHUSA HpOI/I3BOl[CTBeHHO-X03$II71-
CTBCHHBIX CHJI rocygapCTtBa, TEXHOJIIOTHYC-
CKOU MOJACPHU3AINHU 1 UMIIOPTO3aMCIICHUIO
KpI/ITI/I‘-IeCKI/I Ba’XKHBIX HpOI/ISBOZ[CTBeHHBIX
AJIEMEHTOB JJIs1 00ECIIEUeHHs €ro CyBepe-
HUTCTA U KOHKypeHTOCHOCO6HOCTI/I, KakK
Y JTUJAEPCKUX MO3ULMKA CaAMUX MPEANPHUS-
THﬁ, Ha COBPECMCHHOM J3TaIll€ HEBO3MOXKHO
6e3 nHHoBauil. Pa3paboTka u BHeapeHUE

IIPOPBIBHBIX TEXHOJIOTHUYECKUX, ONEpalt-
OHHBIX U OPraHU3aLMOHHO-YTIPABIEHYECKUX
PELICHNUI CTAaHOBUTCS KaXKIOAHEBHOM ITpaK-
THKOM U CBOETO PO/Ia MEPOH BBIKMBAHUS.
Bwmecre ¢ Tem OONBIIMHCTBO MHHOBAIIMOH-
HBIX IPe00pa30BaHUMi, 0COOCHHO B IPOMBIILI-
JIEHHOM c(hepe, T0CTATOUHO CIO0KHBIE, PUCKO-
BBIC U PECYPCOEMKHE, YTO B COBOKYITHOCTH
CO CIeLMAaIN3alMe OTAEIbHBIX IPOU3BO-
CTBEHHO-XO035IICTBEHHBIX CYObEKTOB B PaMKax
OTJIENbHBIX (DYHKIMI 1 3TallOB MHHOBALIMOH-
HOTO IIPOLECCA, & TAKIKE OIPAaHUYEHHOCTBIO

Jla6opaTopua B> MopenupoBaHue NpoLIECCOB U CUCTEM
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