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1. Incepranifiny po60Ty IPUCBSIYE€HO BUPIlIEHHIO BaXKJIMBOI HAYKOBO-ITPAaKTMYHOI 3a71ayi, sIKa I10JI1Ira€e y CTBOPEHHI
IIBAJIKICHOTO METOAY Ta 3aC00iB CUHTE3Y iHTeJIeKTyaJbHUX CUCTEM ifeHTudikalii HeliHiTHUX AMHAMIYHUX 00’eKTiB
3 HETIEpePBHUMMU XapaKTEePUCTUKAMU LIJISIXOM CYIIepIIO3Ulii IIorepegHbO HaBYeHNX MO esield, o BifbrBaloTh
6a30Bi BJIaCTMBOCTI 00’eKkTa (OIIOPHUX MOieJiell) Ta HOro 3aCTOCYBaHHIO y BUIJISI IIPOIPaMHO-aJITOPUTMIYHUX
3ac006iB KOMITIOTEPHOIO MOZEI0BaHHS. METOI0 POOOTH € CKOPOUEHHS Yyacy NoOy0BU Mojieslel HeliHiMHUX
IVHAMiYHUX O00'€KTIB i3 6€311epEPBHUMU XapaKTE€PUCTUKAMMU N1pY 3a0€3Me4eHHi 3a4aHOi TOYHOCTI MOJEII0BAaHHS
IIJITXOM PO3BUTKY METO/IA CUHTE3Y iHTEJIEKTyaJbHUX CUCTEM Ha OCHOBI CyNIE€PIO3ULIii IONEPEIHbO HABUEHUX
OIIOPHUX MOJIeJiel y BUIJISAI HeipoHHUX Mepexx (HM), mo Bin6uBaioTh 6a30Bi BIACTUBOCTI 00’€KTa, Ta Oro
3aCTOCYBaHHS y BUIJIi IPOrPaMHO-QJITOPUTMIYHMX 32C00iB KOMITIOTEPHOTO MOJIEIIOBaHHSL. [1J1s1 TOCATHEHHS
BKa3aHOI METH JIOCJIiIKeHHS B pOOOTi IOCTaBJIEHO i PO3B SI3aHO TaKi 33/1a4i: BUKOHAHO aHAaJIi3 iCHYIOUNX METOIiB
CKOPOYEHHS yacy 11ooynosu mopenell y surisagi HM, nokasaHo nepesaru minxony go nodynosu HM Ha ocHOBI



nepeHeceHHs HaBYaHHS, BUBHAUYEeHO 6a30Bi Mpo6sieMy 3aCTOCYBaHHS LIbOTO MiX0My, 30KpeMa, OIepeiHbOro
HaB4yaHHS HM Ha npakTulli; 06rpyHTOBaHO BUOIp HANPSIMY AOCJIIpKEHb B 00J1aCTi TOOYyA0BYU Mogesieil HesliHIHHNX
IVHaMiyHUX 00'€KTIB i3 6e3[lepepBHUMU XapaKTE€PUCTHKAMU 3 BUKOPUCTAaHHSM IiIXO4y Ha OCHOBI I10IlepeiHbOrO
HaBYaHHSA Mogesien y Buriaai HM; 3arpornoHoBaHo CiMENCTBO ONOPHUX Mogesen y Buriani HM 3 yacoBumu
3aTPMMKAMU [1J151 MOJI€/IIOBAaHHS 06a30BUX (HEJHIMHMX Ta AMHAMIYHMX) BIACTUBOCTEH 00'€KTa; BCTAHOBJIEHO €(EeKT
CyIepro3ullii ONOpHUX Mojiesiell rpu ineHTudikalii ckIagHUX HeNiHIMHNUX AMHAMIYHUX 006'€KTiB, 110 J03BOJIsIE
CKOPOTUTH 4ac NoINepeaHboro HaByaHHs HM; pO3BMHYTO METOM, CUHTE3Y iHTEJIEKTya/IbHUX CUCTEM ineHTu(ikallii
CKJIA[IHUX HEeJIIHINHNX JUHAMIYHUX 00'€KTIiB LIVISIXOM CYNEpIO3ULlii IoNnepegHbO HABYEHNX OIIOPHUX MOJEJEN ¥
Bursaai HM 3 yacoBuMU 3aTprMMKaMH, 110 BiOMBAIOTh 6a30Bi BIaCTUBOCTI 06'€KTA, IJ1s1 CKOPOYEHHS 4acy Io6yIOBU
MoJeJsiel 00'eKTIiB IpU 3abe3IeYeHHi 3aJaH0I TOUHOCTI MOJIeJII0BaHHS; po3p06JieHO iHpOpMaLifiHy TEXHOJIOTIIO
CHHTE3Y iHTEJIEKTyaJIbHUX CUCTEM ifleHTudikalii HesliHiMHUX TUHAMIYHMX 00'€KTiB, IO I'PYHTYETLCS Ha
BHMKOPHUCTaHHI ciMeliCTBa ONOPHUX Moaenel y Burisani HM 3 yacoBrmu 3aTpuMKaMu 1151 TOGYIOBU MOJIeli 06’ekTa
3a JaHVMMMU €KCIIEPUMEHTY «BXi[-BUXill» Ta OAAJBIIOIO ii ONITUMI3allielo 3a KpUTepieM MiHIMyMy dacy
MOJI€JIIOBAHHSI; PO3PO0JIEHO IPOrPaMHO-aJITOPUTMIUHI iIHCTPYMEHTaIbHi 32CO00U KOMITIOTEPHOTO MOJIE€/IIOBaHHS Ha
OCHOBIi METO/ly ONIOPHUX MojesieN Ta iHpopmaliifHOI TeXHOJIOTi] CUHTe3y iHTeeKTyaJlbHUX CUCTEM igeHTudikaii
CKJIaTHUX HEeJIiHIHHNX JTUHAMIYHUX 00'€KTIiB; pO3pO0JIeHNI METO], Ta iHCTPYMEHTAaJIbHI 3aCO6H 3aCTOCOBAHO [IJIs1
PO3B’sI3aHHSI [MPUKJIATHUX 3a7ay ineHTudikauii HesmiHiMHUX AMHAMIYHUX O00’€KTIiB 3 HETlepepBHUMU

XapaKTEPUCTUKAMMU.

2. The dissertation is devoted to solving an important scientific and practical problem, which is to create a high-
speed method and means of synthesizing intelligent systems for identifying nonlinear dynamic objects with
continuous characteristics by superposition of pre-trained models that reflect the basic properties of the object
(reference models) and its application in the form of software and algorithmic computer modeling tools. The
purpose of the study is to reduce the time for building models of nonlinear dynamic objects with continuous
characteristics while ensuring a given modeling accuracy by developing a method for synthesizing intelligent
systems based on the superposition of pre-trained reference models in the form of neural networks (NN) that
reflect the basic properties of the object and its application in the form of software and algorithmic computer
modeling tools. To achieve this research purpose, the following tasks are set and solved in the paper: the analysis
of existing methods for reducing the time of building models in the form of NN, the advantages of the approach to
building NN based on the transfer of learning are shown, the basic problems of applying this approach, in
particular, the preliminary training of NN in practice, are identified; the choice of research direction in the field of
building models of nonlinear dynamic objects with continuous characteristics using the approach based on the
preliminary training of models in the form of NN is substantiated; a family of reference models in the form of NN
with time delays for modeling the basic (nonlinear and dynamic) properties of the object is proposed; the effect of
superposition of reference models in the identification of complex nonlinear dynamic objects is established, which
allows to reduce the time of preliminary training of NN; a method for synthesizing intelligent systems for
identifying complex nonlinear dynamic objects by superposition of pre-trained reference models in the form of NN
with time delays reflecting the basic properties of the object to reduce the time of building object models while
ensuring a given modeling accuracy; an information technology for the synthesis of intelligent systems for the
identification of nonlinear dynamic objects based on the use of a family of reference models in the form of NN with
time delays to build a model of the object based on the data of the input-output experiment and its subsequent
optimization according to the criterion of minimum simulation time was developed; developed software and
algorithmic tools for computer modeling based on the method of reference models and information technology for
the synthesis of intelligent systems for identifying complex nonlinear dynamic objects; the developed method and
tools were applied to solve applied problems of identifying nonlinear dynamic objects with continuous
characteristics.
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