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Pedepar:

1. Iuceprauiiina po60oTa cIipsiMOBaHa Ha BUPIllIEHHS aKTyaJbHOI HAyKOBO-TEXHIUHOI [1p06JjiIeMU CTBOPEHHS Ta
YIOCKOHAJIEHHSI METOIB i MOJiesIell ONTMMI3alliliHO-OPiEHTOBAaHOTO CUHTE3Y HEYiTKMX CUCTEM aBTOMATUYHOTO
KEPYBaHH$ Ta MiJITPUMKU [IPUMAHSTTS pillleHb, 0 3aCTOCOBYIOThCS /1J11 aBTOMATU3allii CKJIaIHUX JUHAMIYHUX
00'eKTiB Ta IIPOLECIB B Pi3HUX Tajly3s1X €KOHOMIKHU. 3alporIOHOBAHO iMiTaliliHy Moiesib KOMOIHOBaHOI HEYiTKOI
CHACTEMU aBTOMAaTUYHOIO K€PYyBaHHS, sIKa CKJIAIa€ThCsl 3 MOAYJIiB HEYITKOTO JIOT{YHOTO BUBEJEHHS [JIS:
dopmasizalii napameTpiB roJI0BHOTO 3BOPOTHOIO 3B’13Ky Ha 6a3i CeHCOpy KepPOBaHOi 3MiHHOI; (popMautizaii
napaMeTpiB BHYTPILIHbOrO 3BOPOTHOTO 3B'sI3KY Ha 6a3i BOyZoBaHOi Mozesi 06'eKTa KepyBaHHS; noegHanHs [11]]

3aKOHY Ta MOJIeJli KEPYBaHHS y KOB3HUX peXXnMax. HabyB nojanbuioro po3BUTKY MyJIbTUAr€HTHUI METO/]



rapameTpUYHOI ONTUMI3allii HEYITKUX CUCTEM KEPYBaHHA Ta IPUNHATTS PillleHb, B IKUI Ha BiIMIHY Bif iCHYIOYMX
BBE[I€HO MTOKPAIeHUI aJIfOPUTM «CipHX BOBKIB» Ta ajJirOpPUTM po3irpeHoro ¢inprpa KasimaHa 115 npoBeeHHs
napa’sesbHUX IPOoLeAyp [J100aIbHOTO IOUIYKY 3 HABYaHHSIM Ta JIOKAJIbHOTO NOUYKY. PO3po6sieHo iHTeeKTyaIbHu
METOJ], ONITUMi3aliliHO-OPiEHTOBAHOTO CUHTE3Y 0a3 IIPaBUJI HEUITKUX CUCTEM 3 ONITUMAaJIbHUM BEKTOPOM BUCHOBKIB
Ta MiHIMaJIbHOIO KiJIBKICTIO IPaBUJI, SKUI 6a3y€ThCS HA MOCJIiJOBHOMY MOMIYKY ONTUMAaJIbHUX BUCHOBKIB IIPABUJI TA
orepalisix BUsIBJIEHHS | BUKJIIOYEHHSI [IpaBuJl 3 6a3H, 110 HECYTTEBO BIUIMBAIOTh Ha Ipolec QyHKIiOHYBaHHS
HEYiTKOi cMCTeMHU, Ta Ha aJITOPUTMi MypallMHUX KOJIOHIH 3 106yA0BOI0 rpada 6a3u npasBui Ha OCHOBI popmaiizmy
«IIPaBUWJIO-BY30J1» Ta 6araTOKpUTEpiaIbHiN LilbOBiN (PYHKLii. 3alIPOIIOHOBAHO KPUTEPIH 1151 KiJIbKICHOTO
OIIiHIOBaHHS PO3MIPHOCTI 6a3 MpaBUJI HEYITKUX CUCTEM, SIKUM PO3PaxOBYETHCS SIK JOOYTOK 3arajibHOI KiJIbKOCTI
IIpaBuJI B 6a3i Ta CyMapHOI KiJIbKOCTI MOXKJIMBUX BUCHOBKIB IIPaBUJI JJ151 BCiX BUXiAHMX 3MIHHUX, Ta TOKa3HUK
e(EeKTUBHOCTI METOAiB CUHTE3y 1 ONTUMI3allii 6a3 IpaBuJl, SIKUM PO3PAaxOBYIOTHCS SIK BiIHOIIEHHS 3HAYEHHS
PO3MipHOCTI 6231 ITpaBuUJI 10 CYMapHOI KiJIbKOCTi 06YKCIIeHb 1iTboBOi QYHKIi], HEOOXIHHMX 1J1s BHAXOAKEeHHS i
HaMKpauoro pillleHHs B IIpoLieci CUHTe3y Ta ONTUMi3alil. YI0CKOHalIeHO MeTOJ, IIOUIYKY ONTUMAaIbHUX QYHKILii
HaJIEXKHOCT] JIIHTBICTUYHUX TEPMiB HEUITKMX CUCTEM LIJISIXOM 3aCTOCYBaHHsI 6ioreorpaivHoro eBoJIOLiiHOTO
QJITOPUTMY Ta 6araToOKpUTepianbHOI LiTbOBOI PyHKIii. YIOCKOHANIEHO METO, CTPYKTYPHOI ONTUMI3allii HeUiTKUX
CHCTEM 32 KiJIbKiCTIO JIIHIBICTUYHUX TEPMiB BXiIHMX Ta BUXiITHUX 3MiHHUX 32 PaXYHOK [IPOBEAEHHS TIOCIiOBHOTO
IIOIIYKY ONTUMAJIbHO] KiJIbKOCTI JIIHIBICTUYHUX TEPMIB Ha OCHOBI 6araToKpuTepianabHOi 1inboBOI PYHKIIi 3
napa’sesjbHMM BUKOHAHHSIM aBTOMAaTUYHOIO CUHTE3Y 6a31 MPaBUJl 1J11 KOXKHOT'O OTPUMAHOTO PillleHHS.
3arporoHOBaHO METOJ, IOLIYKY ONTUMAJIbHOI iepapXidYHOi CTPYKTYPU HEUITKUX CUCTEM MMiATPUMKU IIPUMHATTA
pilieHs, sIKuii 6a3yeTbCs Ha reHepaliii JeKisbKox BapiaHTiB iepapxiuHOi CTPYKTYypHOI oprasisartiii 3 nogaabumum
3HAXOJIKEHHSIM iX ONTUMAabHUX [TIapaMeTpPiB Ta BUOOPOM HANKpaIOTo pillleHHs] HA OCHOBI 6araToKpuTepianbHOI
1inboBOi PyHKLii. 3arponoHoBaHo 6i0iHCTIIPOBaHWI METO], KOMITJIEKCHOTO CTPYKTYPHO-TIApaMETPUYHOTO CUHTE3Y
HEYITKMX CUCTEM KepyBaHHS, SIKUil 6a3yeThCsl HA MTPOBEJeHHI IIPOoLieiyp BU3HAUEHHS OIITUMAJIbHOI KiJIbKOCTI
JIIHTBiICTUYHUX TEPMIB BXiJHUX Ta BUXiJHUX 3MiHHUX, CUHTE3y 06a3u IpaBUJl, BUBHAYEHHS ONTMMaJIbHUX THUIIIB Ta
napamMeTpiB (QyHKIil HAJIEXXHOCTI, @ TAKOK ONTAMAaJIbHUX TUIIIB ON€paLill HEUiTKOTO JIOTIYHOTO BUBEIEHHS Ta

nedazsudikanii 3rinHo 3 HaN6iNBII PaLliOHATBHOIO ITOCIIiTOBHICTIO.

2. The dissertation is aimed at solving the urgent scientific and technical problem of creating and improving
methods and models of optimization-oriented synthesis of fuzzy automatic control and decision support systems,
used to automate complex dynamic plants and processes in various sectors of the economy. The simulation model
of a combined fuzzy automatic control system is proposed, which consists of fuzzy logic output modules for:
formalization of the parameters of the main feedback based on the sensor of the controlled variable; formalization
of internal feedback parameters based on the built-in model of the control object; combination of the PID law and
the control model of sliding modes. The multi-agent method of parametric optimization of fuzzy control and
decision-making systems was further developed, in which, unlike the existing ones, an improved algorithm of "gray
wolves" and an algorithm of the extended Kalman filter were introduced for implementation of parallel procedures
of global search with learning and local search. The intelligent method of optimization-oriented synthesis of the
rule bases of fuzzy systems with an optimal vector of conclusions and a minimum number of rules has been
developed, which is based on the sequential search for optimal rule conclusions and the operations of identifying
and excluding rules from the base that do not significantly affect the process of functioning of the fuzzy system,
and on the ant colony algorithm with the construction of a rule base graph based on the "rule-node" formalism and
a multi-criteria objective function. The criterion for quantitative assessment of the dimension of the rule bases of
fuzzy systems is proposed, which is calculated as the product of the total number of rules in the rule base and the
total number of possible conclusions of the rules for all output variables, and the indicator of the effectiveness of
the synthesis and optimization methods of the rule bases, which is calculated as the ratio of the dimension value of
the rule base to the total number of calculations of the objective function necessary to find its best solution in the
process of synthesis and optimization. The method of finding optimal membership functions of linguistic terms of
fuzzy systems by applying a biogeographical evolutionary algorithm and a multi-criteria objective function has
been improved. The method of structural optimization of fuzzy systems by the number of linguistic terms of input



and output variables has been improved by conducting a sequential search for the optimal number of linguistic
terms based on a multi-criteria objective function with parallel execution of the automatic synthesis of the rule
base for each solution obtained. The method of finding the optimal hierarchical structure of fuzzy decision support
systems is proposed, which is based on the generation of several variants of the hierarchical structural
organization followed by finding their optimal parameters and choosing the best solution based on a multi-criteria
objective function. The bio-inspired method of complex structural-parametric synthesis of fuzzy control systems
is proposed, which is based on procedures of determining the optimal number of linguistic terms of input and
output variables, synthesis of the rule base, determination of optimal types and parameters of membership
functions, as well as optimal types of operations of fuzzy inference and defuzzification according to the most
rational sequence.
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