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AHHoTauua. LlenecoobpasHocTb NpUMeHEHUs MeTo40B HEYETKOro KOFHUTUBHOIO
MoOeNnMpoBaHWA 1A aHanM3a 1 NPorHo31poBaHUA COCTOAHUA CIIOMHbIX TEXHUYECKMX CUCTEM
(CTC) obocHoBbIBaeTcA criedyoLLMMN NPUYMHAMM: CyLLLECTBEHHOM B3anUMO3aBMCUMOCTLIO,
HENMHENHbIM XapaKTepoM W HEMOJIHOTON CBeAEHWUM O B3aMMOB/IMAHWUW aHaNMU3UPYeMbIX
napameTpoB CUCTEM; pa3sHOoObpa3neM BO34ENCTBUIA BHYTPEHHUX U BHELUHUX (paKTopoB
Ha CTC; cnoHOCTbI0 1 3aTPaTHOCTLI0 NPOBEAEHUA SKCMEPUMEHTASTbHBIX UCCe0BaHUM
B X0e 3KcnnyaTtauum 3tux cucteM. OCHOBHBIMM OrpPaHUYEHUAMU HEYETKUX KOMHUTUBHBIX
mMopfenen npu MogenmMposaHum avHaMukm CTC ABNAIOTCA: CNIOMHOCTb Y4YeTa B3aUMOBNAHUA
napameTpoB C UX PasfIN4HbIMM BPEMEHHBIMU flaraMuM OTHOCUTENIbHO ApYr Opyra;
Heo6X0ANMOCTb MOCTOAHHOM ONepaTUBHOM HACTPOMKU 1 06y4EHUA KOMMOHEHTHBLIX MoJenen
ONA BCeX napameTpoB B npouecce akcryataumm CTC. B gaHHoM cTaTbe paspaboTaHsbl
HeYeTKNe pPenALMOHHLIE KOFHUTUBHBbIE TeMnoparbHble Mogenu (HPKTM), coveTalowwme
B cebe QOCTOMHCTBA PasfiNYHbIX TUMOB HEYETKUX KOMHUTUBHBLIX MOAENEeN U Npu 3TOM
HMBENMPYIOLLIME OCHOBHbIE OFPaHUYEHWA aHanu3a U NporHosuposaHuA coctoaHmA CTC,
MpUCYyLLMEe U3BECTHBLIM HEYETKMM KOFHUTUBHBIM MofensaM. B paboTe npeanoeHbl Modenu
CUCTEMHOMN OUMHAMUWKK, KoTopble yuuTbiBaloT cneundury HPKTM. Takmke paseut noaxon
1 peanu3oBaH MeTop, BbIYMUCTIEHWUA HEYETKMX 3aBUCUMOCTEN B BEKTOPHO-MaTpUYHOM BUAE,
NO3BOSIAIOLLMIA peLLnTb NpobneMbl yBeNMYeHUA HeonpeaeieHHOCTU pesybTaToB U BbIXOAa
HEYETKMUX 3Ha4yeHu KoHuenToB HPKTM 3a avManasoHbl 6a30BbiX MHOMECTB B pe3ysibTaTe
MO[eNIMPOBaHNA CUCTEMHOW OVHAMUKWN BCNIEACTBUE BbINOSIHEHWMA MaCCOBbLIX UTEPALIMOHHBIX
BbluncnieHun. MNpvBedeH npuMmep MoAennMpoBaHNA HEOJHOPOOHbBIX SNIEKTPOMEXaHUYECKNX
cvcteM (HIMC) Ha ocHose HPKTM. MNosyyeHHble pe3ynbTaTsl ABAIOTCA OCHOBOW 4J1A peLLeHns
Liesloro KoMrieKca 3aay aHanmsa, NporHo3HoM OLEHKM, MOAENMPOBaHWA PasHbIX CLEEHapUeB
¢yHKUMOHMpoBaHUA u passutna HIMC ans pasnnyHbIX CUCTEMHBIX GaKTOPOB, PeHMMOB
3KCnyaTauum U BHELLIHMX YCIOBUNA.
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Abstract. The effectiveness of fuzzy cognitive modeling methods for analyzing and predicting
the state of complex technical systems (STS) is justified by the following reasons: significant
interdependence, non-linear nature and incompleteness of information about the mutual
influence of the analyzed parameters of the CTS; a variety of effects of internal and external
factors on the CTS; complexity and cost of conducting experimental studies during the operation
of these systems. The main limitations of fuzzy cognitive models for modeling STS dynamics
are: the complexity of taking into account the mutual influence of parameters with their different
time lags relative to each other; the need for their constant operational adjustment and training
of component models for all parameters during the operation of the CTS. In this paper, Fuzzy
Relational Cognitive Temporal Models (FRCTM) are developed. These models combine the
advantages of various types of fuzzy cognitive models, and at the same time neutralize the main
limitations of the analysis and prediction of the state of the CTS, which are inherent in the well-
known fuzzy cognitive models. The paper also proposes models of system dynamics that take
into account the specifics of the FRCTM. We have also developed an approach and implemented
a method for calculating fuzzy dependencies in vector-matrix form for dynamic modeling of the
CTS. The proposed method makes it possible to solve the problems of increasing the uncertainty
of the results and the output of fuzzy values of the FRCTM concepts beyond the ranges of the
base sets due to the execution of mass iterative computations. An example of modeling
heterogeneous electromechanical systems based on FRCTM is given. The results obtained
are the basis for solving a whole range of tasks of analysis, predictive evaluation, modeling
of different scenarios of the functioning and development of heterogeneous electromechanical
systems for various system factors, operating modes and external conditions.
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BeepeHue
Y UCCIIEIOBAHUU CIOKHBIX TEXHUUECKUX
|_| cuctem (CTC) craButcs u pemiaercs 11e-
JIBI KOMIUIEKC 3a/1ad aHajIn3a, MPOrHO3-
HOH OLICHKHW, MOACIIMPOBAaHUA PAa3JIMYHBIX CLICHA-
pueB ¢yHKIFOHUpoBaHusA U pa3suTusa CTC mis
Pa3HBIX CHCTEMHBIX ()aKTOPOB, PEIKUMOB IKC-
IUTyaTally U BHEIIHUX YCIOBUM.

Ocobennoctsamu Takux CTC, K KOTOPBIM OT-
HOCSITCS. HEOJHOPOJHBIE AIEKTPOMEXaHUUECKUE
cucrteMbl (HOMC), sBasieTcs: cymecTBeHHas
B3aMMO3aBUCUMOCTb, HEIIMHEUHBIN XapaKTep
Y HETIOJIHOTA CBEJCHUI O B3aUMOBJIVSIHUY aHa-
JMU3APYEMBIX TapaMeTPOB; pPa3HOOOpa3ue BO3-
NEHCTBUN BHYTPEHHUX W BHEIIHUX (PaKTOPOB
Ha CTC; cnoxHOCTb U 3aTPaTHOCTh NPOBEACHUS
SKCIIEPUMEHTANBHBIX UCCIIEAOBAHUN.
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