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Pedepar:

1. Incepranjiiina po60Ta BUCBITBJIIOE aKTyaJlbHY HAYKOBO-TEXHIUHY MTPO6JIEMY BIOCKOHAJIEHHS MOJIeJIE! CTPYKTYP
CHCTEM TEXHIYHOTO IIpU3HaYeHHs. AHAJIi3 BUCBIT/IMB HEJLOCTATHI iHTEpOIepabesIbHOCTS iX MiCUCTEM,
yHi(piKOBaHICTb CTPYKTYP, HAOYHICTh BilOMHUX MaTeMaTUYHUX OMHUCIB QYHKIIOHATIBHUX CTPYKTYP iHTErPOBaHUX Ta
KOTHITUBHMX CUCTEM YHACJiJIOK MiJIBULIEHHS CKJIIHOCTi 00’€KTiB CUCTEM Ta BUMOT JO SKOCTI iX (QYHKIIOHyBaHHSI.
3arporoHOBaHO TEOPETUKO-MHOXKUHHI MoZesli GyHKLiOHaJIbHUX CTPYKTYP IHTETPOBAHUX CUCTEM, 110 OUCYIOTH iX
SIK iepapXi4Hy CTPYKTYPY, AesKi ImifpcucTeMu SKoi B3aEMOIIOTh Yepes CIIiIbHI esleMeHTH. Po3po6s1eHo HOBI Mopeni
€JIEMeHTIB CUCTeMU — HeGiHapHUX, CEeMaHTUYHUX i riOpUIHUX CKiIHYeHHUX aBTOMATIB, 1110 103BOJIMIIO 30iIbIIUTH
piBEHB y3araabHEHHS MOJeJli BiTHOCHO Ollepalliil MPOLECiB Ais/IbHOCTI CUCTEMU, PO3IUPUTHU 6a3y 3HAHD [1JIS
[IPUMHATTS KEPYBAJIbHOTO PIIEHHS Ta CKOPOTUTH YaC CTBOPEHHS MOZeJi. 3alpOIIOHOBAHO TEOPETUKO-MHOXKUHHI

MogeJii TUIIOBUX (PYHKLIOHAJIBHUX CTPYKTYP KOTHITUBHUX cHUCTeM Ha 6a3i nipamiz ¢popm 3HaHb Ta JisiJIbHOCTI, 110



103BOJIsI€ OylyBaTH MOJEJi CUCTEM Pi3HOTO NPU3HAYEHHS 3 YHi(IKOBAaHUX €JIeMEHTIB Ta 3MEHIIUTHU Ha Lill OCHOBI
TEepMiHHU iX CTBOpEHH . Bu3HaueHi B1acTUBOCTI KOHBEPTOpPiB GOPM 3HaHb, CTPYKTYypa PiBHIB KEPyBaHHS CUCTEMU,
napaMeTpy Ta METOMKA IMHAMIYHOTO BU3HAYEHHS Lisiel QyHKIiOHYBaHHS CUCTEMH, CHOPMYJIbOBAHO IIPUHLIUII
OJHOPiOHOCTI 3HaHb y KOTHITUBHI CHCTeMi. 3allpOIIOHOBAHO (POpPMai3M aBTOMATHOTO KOMILJIEKCY HiICUCTEMU
IiSJILHOCTI, IKMI BpaxXye NPIOPUTETH CUTHAJIIB Ha BXOZaX il aBTOMATIB. 3 BUKOPUCTAaHHAM 3aIlIPOIIOHOBAHUX
Mozesiel iHTerpoBaHUX cucTeM Oysia IpOMOJeibOBaHa CUCTeMa BifganeHoi 1adopaTopii uudposux cucrem. Ha
TE€OPETUKO-MHOXMHHOMY PiBHI BOHA I10JJaHa SIK TPMPiBHEBA CTPYKTYypa Bi3yasbHUX, BIpTyaJIbHUX i KEPYBaJIbHAX
IificCKCTEM, SIKi pO3pO0JIeH] 3 BUKOPUCTAHHSIM 3alIPOIIOHOBAHMX METOLiB (POPMYBaHHS NOOABIEHOI
dyHKLIOHATIBHOCTI I iHTepdeiicy Ajis CIIPUMHSTTS eKCIIEPUMEHTY, 110 J03BOJIMJIO IIepeTBOPUTHU Qi3UUHy MOZEIb
KiHLleBOro 06'eKTa B KibepizuyHy 3i 36iblIEHUM Pi3BHOMaHITTSIM €KCIIEPMMEHTIB Ha icHYI0Uiil 6a3i PpisnyHux
mogesnei. Ha npukiazi cuioBoro TpanchopmMaTopa po3pobsieHi TEOPETMKO-MHOXKAHHI MOZeJli (PYHKLiOHAIbHO]
CTPYKTYPH I €JIeMEHTIB KOTHITUBHOI CCTEMU BU3HAYEHHSI PECYPCY CKJIA[IHOTO TEXHIUHOrO 06'eKTa. lle 103BOIMI0
pO3MUPUTU (PYHKLIOHATIbHI MOXKJIMBOCTI CUCTEMU 1[0/10 IIPOTrHO3YBaHHSI 30iJIbII€HHS] TEPMiHY BUKOPUCTAaHHS
TEXHIYHOTO 00'eKTy, NiABUILMTY Ha L1iil OCHOBi TOUHICTh IIPOrHO3YBaHHSI T4 3MEHIIATH BUTPATH Ha CTBOPEHHS
CHACTEMHU 33 PaXyHOK BUKOPUCTAHHS TUIIOBOI CTPYKTYPU CUCTEM i eJIeMeHTiB. KiII040Bi €/10Ba: TEOPETUKO-
MHOKMHHA MOJeJib, iIHTerpoBaHa Ta KOTHITMBHA CUCTEMa, ONlepaLliliHuil | KepyBaJIbHUI aBTOMAT, HeGiHapHa Ta
CEMaHTUYHA MOjIeJIb CKIHYeHHOTO aBTOMATa, Mipaminu ¢popM 3HaHb i IisIbHOCTI, KOHBEPTOPU 3HaHb, (popmaizm
IiICMCTEMU [IisIIbHOCTI, MOZIEJIb BifaaneHoi JabopaTopii, JojaHa PyHKLiOHAIbHICTb, MOJI€Jli KOTHITUBHOI CUCTEMU

IJIAHYBAaHHS pecypcey Les0JI03HO] 301811l TOTY>KHOro TpaHchopmaTopa.

2. The dissertation work is devoted to the actual scientific and technical problem of improving models of
functional structures of systems for technical purposes. The analysis highlighted the insufficient interoperability of
the models of their subsystems, the typification of the structures and the visibility of the known mathematical
descriptions of the functional structures of integrated and cognitive systems due to the increase in the complexity
of the objects of the systems and the requirements for the quality of their functioning. The set-theoretic models of
functional structures of integrated systems are proposed, describing them as a hierarchical structure, some
subsystems of which interact through common elements. New models of system elements — non-binary, semantic
and hybrid finite state machines - were developed, which made it possible to increase the level of generalization of
the model in relation to the operations of the processes of the system's activity, expand the knowledge base for
making a control decision and reduce the time for creating a model. The set-theoretic models of typical functional
structures of cognitive systems based on the pyramids of forms of knowledge and activity are proposed, which
makes it possible to build models of systems for various purposes from unified elements and, on this basis, reduce
the time of their creation. The properties of converters of forms of knowledge, the structure of the control levels
of the system, parameters and methods of dynamic determination of the goals of the functioning of the system are
determined; the principle of homogeneity of knowledge in the cognitive system is formulated. The formalism of
the automaton complex of the activity subsystem is proposed, which takes into account the priorities of signals at
the inputs of its automata. Using the proposed models of integrated systems, the system of a remote laboratory of
digital systems was simulated. At the set-theoretical level, it is presented as a three-level structure of visual, virtual
and control subsystems, which are developed using the proposed methods for the formation of added functionality
and an interface for the perception of an experiment, which made it possible to transform the physical model of
the research object into a cyber-physical one and, on this basis, to increase the variety of experiments on the
existing one base of physical models. On the example of a power transformer, set-theoretic models of the
functional structure and elements of the cognitive system for determining the resource of a complex technical
object have been developed. This made it possible to expand the functionality of the system with respect to
predicting an increase in the term of use of a technical object, to increase the accuracy of forecasting on this basis,
and also to reduce the cost of creating a system by using a typical structure of systems and elements. Keywords:
set-theoretic model, integrated and cognitive system, operating and control automata, notbinary and semantic
finite state machine models, pyramids of knowledge and activity forms, knowledge converters, activity subsystem
formalism, remote laboratory model, added functionality, cognitive system model for power transformer resource
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