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1. Inceprartifina po60Ta CIIpsIMOBaHa HA BUPILIE€HHS aKTya/bHOI HAYKOBO-TE€XHIUHOI [IP06JIEMU CTBOPEHHS Ta
YIOOCKOHAJIEHHSI METOLIB i MOZEJIEN ONTUMI3ALiTHO-OPIEHTOBAHOI'O CUHTE3Y HEYITKUX CUCTEM aBTOMATUYHOIO
KEPYBaHH$ Ta MiATPUMKU IIPUHAHSTTS PillleHb, 10 3aCTOCOBYIOTHCS AJ1s1 aBTOMAaTU3allii CKJIaAHUX JUHAMIYHUX
00'€KTiB Ta IIPOLECIB B Pi3HUX Trajy3siX €KOHOMIKHU. 3allpoNIOHOBaHO iMiTalliliHy Mojies1b KOMOiHOBaHOI HEUiTKOI

CUCTEMUM aBTOMATUYHOI'O KEPYBAHH4, fKad CKIdJd€THCA 3 MO,ILYJliB HEYiTKOrO JIOTiYHOT'O BUBEOECHHS OJI:



¢dbopmanizanii mapameTpiB roJ0BHOr0 3BOPOTHOTO 3B’13Ky Ha 6a3i ceHCcopy KepoBaHOi 3MiHHOI; (hopmanizanii
IapaMeTpiB BHYTPILIHbOIO 3BOPOTHOTO 3B’s13Ky Ha 6a3i BOYyZoBaHOI MozeJti 06'eKTa KepyBaHHS; noegHaHHs [11]]
3aKOHY Ta MOJIeJli KEPYBaHHS y KOB3HUX pexXnMax. HabyB 1oJanbuioro po3BUTKY MyJIbTUAr€HTHUM METO/]
rapameTprUYHOI ONTUMIi3alii HEUiITKUX CUCTEM KEPYBaHHS Ta IPUNHATTS PillleHb, B IKUH Ha BiIMIHY Bif iCHYI0YMX
BBEJI€HO MOKPALEHUI aJIFTOPUTM «CiPUX BOBKiB» Ta aJITOPUTM pO3MHUPEHOro (pinbTpa KasmaHa 15t NpoBeeHHS
napaJieJIbHUX NpoLeayp ri06anbHOrO MOIYKY 3 HABYaHHSIM Ta JIOKAJIbHOTO MOLIYKY. PO3po61eHo iHTeeKTyanbHUn
METOJI, OITUMi3aliiHO-OpiEHTOBAHOTO CUHTE3Y 0a3 IIPaBUJI HEUITKUX CUCTEM 3 ONITUMAaJIbHUM BEKTOPOM BUCHOBKIB
Ta MiHiMaJIbHOIO KiJIbKICTIO IPABUJI, SIKU 6a3y€eThCS HA MOCJIiIOBHOMY IIOIIYKY ONTUMAJIbHUX BUCHOBKIB [TPABUJI TA
orepallisix BUSIBJIEHHS i BUKJIIOUEHHS IIPaBUJI 3 6a3H, 110 HECYTTEBO BIUIMBAIOTh HA NpoLec QyHKLiOHYBaHHS
HEeYiTKOi cuCcTeMHU, Ta Ha aJiIrOPUTMi MypallMHUX KOJIOHIH 3 106yoBolo rpada 6a3u npasui Ha OCHOBI popmaiizmy
«IIPaBUJIO-BY30J1» Ta 6araTOKpUTEPiabHiN LiabOBiN (PYHKLil. 3aIIPOIIOHOBAHO KPUTEPIH 1151 KiJIbKICHOTO
OLIiHIOBAaHHS PO3MiPHOCTI 6a3 IIPaBUJI HEUITKUX CUCTEM, SIKAI PO3PAXOBYETHCS SIK JOOYTOK 3arajbHOi KiJIbKOCTi
IIpaBuJI B 6a3i Ta CyMapHOI KiJIbKOCTI MOXKJIMBUX BUCHOBKIB IPaBUJI JJ1s1 BCiX BUXiAHUX 3MIHHUX, Ta TOKa3HUK
e(eKTUBHOCTI METOAiB CUHTE3Yy 1 ONTUMI3allii 6a3 IIpaBuJl, SIKUM PO3Pax0OBYIOTHCS SIK BiIHOIIEHHS 3HAYEHHS
PO3MipHOCTI 62311 ITpaBuUJI 10 CYMapHOI KiJIbKOCTi 06YKCcIIeHb LiboBoi QYHKIi], HEOOXiZHMX /1J1s 3BHAXOAKEHHS {i
HaMKpaloro pilleHHs B IIpoLieci CUHTe3y Ta ONTUMi3zalii. YI0CKOHaleHO MeTOJ, IIOUIYKY ONTUMAaIbHUX PYHKILi
HaJIeXKHOCT] JIHTBICTUYHUX TEPMiB HEUITKMX CUCTEM LIJISIXOM 3aCTOCYBaHHsI 6ioreorpadiyHoro eBoJIOLiiHOTO
aJrOPUTMY Ta 6araToOKpuTepiasabHOI LiNbOBOI PYHKLIL. YAOCKOHAJIEHO METO, CTPYKTYPHOI ONITUMIi3allii HEYiTKUX
CHCTEM 3a KiJIbKICTIO JIIHIBICTUYHUX TEPMIB BXiJHMX Ta BUXiJHUX 3MiHHUX 33 PAXYHOK [IPOBEAEHHS TIOCIiLOBHOTO
IIOIIYKY ONTUMAaJIbHOI KiJIbKOCTI JIIHIBICTUYHUX TEPMIB Ha OCHOBI 6araToKpuTepiaabHOi 1inboBOI PYyHKI] 3
napasesjbHMM BUKOHAHHSIM aBTOMAaTUYHOIO CUHTE3Y 6a31 MPaBUJl 1711 KOXKHOT'O OTPUMAHOTO PillleHHS.
3arporOHOBaHO METOJ, MIOLIYKY ONTUMAJIbHOI iepapXiYHOi CTPYKTYPU HEUITKUX CUCTEM IMiATPUMKU IIPUMHATTA
pileHs, KMl 6a3yeTbCs Ha reHepaliii JeKijibKoxX BapiaHTiB iepapxiyHOi CTPYKTypHOI oprasisariii 3 nogaabumum
3HAXOJIKEHHSIM iX ONTUMAaIbHUX [TapaMeTpPiB Ta BUOOPOM HAMKpaIOTo pillleHHsSI HAa OCHOBI 6araToKpuTepiaabHOi
11in1b0BOI yHKLii. 3alIpONOHOBAHO 6i0iHCIIIPOBAaHUI METO]], KOMILJIEKCHOTO CTPYKTYPHO-IIAPaMETPUYHOTO CUHTE3Y
HEYiTKMX CUCTEM KEPYBaHHS, SIKAi1 6a3yeTbCs HA IPOBEEHHI MTpoLielyp BU3HAYEHHS ONITUMAaJbHOI KiJIbKOCTI
JIIHTBICTUYHUX TE€PMIB BXiIHUX Ta BUXiTHUX 3MIHHUX, CUHTE3y 6a3u IIpaBuJl, BUBHAYEHHS ONTHMaJIbHUX THUIIIB Ta
napaMeTpiB QyHKIil1 HaJIEeXKHOCTI, @ TaKOK ONTAMAaJIbHUX TUIIIB OI€paliili HEUiTKOTO JIOTIYHOTO BUBEIEHHS Ta

nedasz3udikarii 3rifHO 3 HalbiIbII PalioHAIBHOIO MTOCIiTOBHICTIO.

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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