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1. Y nepmomy po3snizni quceprauiiHoi po60TH IPOBOAUTHCS aHAIi3 MPO6IEMHU Ta CKIALOBUX COLiaIbHOI O€3MEeKH.
[TpoBeneHo oryag, niTepaTypHUX IpKEepPeJl, Ta BUSBJIEHO, IO piBeHb JOOPOOYTY HACEIeHHS SIBJIIEThCSI OTHUM 3
KJIIOYOBUX CKJIaZIOBUX COLiasIbHOI 6e3rexku. Y Ipyromy posnisi quceprauifiHoi po60TH IIPUBOAUTLCS aHAIi3
MaTeMaTU4HOro iHCTPYMEHTA OlliHIOBaHHS 6€311€KOBOro PiBHSL. JIpyruil po3zin aucepTauiiiHoi poboTH CKIaiaeThCsl
3 I'ATY NiApo3aisniB. Y nepuiomy migpo3ziii AeTansbHO PO3IIISIHYTO OCHOBHI MOHATTS TEOPii HEYiTKMX MHOKKH.
OCKiZIbKM B JTAaHOMY JUCEPTALifHOMY JOCJIIKEHH] 711 MaTEMaTUYHOTO MOJIEIIOBAaHHSI BUKOPUCTAHO IIPOTPaMHe
3abesnevyeHHs Matlab, To y npyromy nigpo3szini nuceprauiiiHoi po60Tu po3IJISIHYTO OCHOBHI QYHKILii HaJIeXHOCTI,
Ki goctynHi y pogatky Fuzzy LogicDesigner (FLD) nporpamuoro 3a6esneyenHsa Matlab. B nanomy nigposzini
[I0/1A€ThCA SIK rpadpiuHe mpeCcTaBieHHs TaK | aHATITUYHUI BUTJIA], BinnoBigHuX QYHKIIN HANEXKHOCTI. Y TpeTboMy

niapo3nisi [pyroro po3ziny aucepraliiiHoi poOOTH pO3IJISIHYTO OCHOBHI orlepallii Haf, He4iTKUMU MHOKUHAMU. [1jis



6isIbII HAOYHOCTI BiATIOBiAHI onepallii Ha HEYiTKUMU MHOKMHAMU MOJAI0THCS i B rpadivHOMY NIpeACTaBIeHHi. Y
4eTBEPTOMY MiIpO3Iii IPyroro po3niny AucepTaliliHoi po60Ty PO3IJISIHYTO OCHOBHI €Taly He4iTKOro JIOriYHOTro
BUBOZY. Y BUNaAKy eTany Aedasudikauii BignosigHi metoau nedaszudikauii nogaHi sk B rpapivHOMY Tak i B
aQHATUYHOMY BUTJIAAL. Y IITOMY HigPO3Aisi Apyroro po3iiay qucepTaliiiHoi po60TH pO3IJISIHYTO OCHOBHI
aJITOPUTMU HEYITKOTO JIOTIYHOTO BUBOAY. [ 6i1bII0] HAOYHOCTI €Tany HeYiTKOrO JIOTiYHOTO BUBOLLY AJIs1 KOSKHOI 3
POBIJISIHYTUX aJATOPUTMIB I1ofiaHo i B rpagiuHomMy Bursszi. TpeTiit po3nin nyuceprauifiHoro AoCaiIKeHHs
CKJIaJIa€ThCs 3 YOTUPHOX MiAPO3AisiB. ¥ KOKHOMY MipO3[isiB feTaJbHO ONUCAHO METOJ, i aJITOPUTM N100YI0BU
HEUiTKOrO JIOTiYHOTO BUBOAY [J1s1 BU3HAYEHHS PiBHS BifIIOBIAHOTO acleKTy oOpoOyTy HACeeHHS. Y IepLIoMy
niApo3aisi TpeThOro po3ainy AeTajlbHO OIIMCAHO aITOPUTM MTOOY0BY CTPYKTYpH FIS-mepesa 1J1s1 BUSHaY€HHS pPiBHS
€KOHOMIYHOro Jo6po6yTy HacesieHHs YKpaiHU y NOPiBHSIHHI 3 KpaiHamu-4sieHamu Oprasisalii eKOHOMiYHOTro
CHiBpOOITHUIITBA Ta PO3BUTKY. [lobynoBaHe FIS-nepeBo ckiagaeTbes 3 4 cucrem HediTkoro Busoay (CHB), a came 3
CHB «Jloxin» (41cTe 6araTcTBO JOMOTOCIIOAAPCTB Ta AOXif Ha Ayuy HacesieHHs), 3 CHB «Kutao»(KispKicTb KiMHAT
Ha OJIHy 0CO0Y, BUTPATH Ha >KUTJIO Ta )XKUTJIO 3 6a30BUMM 3py4yHOCTIME) Ta 3 CHB «PoboTay (3aliHATICTh HaceJIeHHS
Ta piBEHb JJOBrOTPUBAJIOro 6e3poobiTTs). BuxinHi nani ganux CHB cayryioTs BXigHUMU ganumu gj1st HactynHoro CHB
«EKOHOMIYHi iHIWKAaTOPi» HAa BUXOJi IKOTO OTPUMY€EMO PiBEHb EKOHOMIYHOTO LOOPOOYTY HACEJIEHHS YKpPAiHU Y
nopiBHAHHI 3 KpaiHamu-wieHaMm OECP. Y npyromy nigpo3pisi TpeTbOro po3ziny AeTaabHO ONMCAHO aJITOPUTM
no6ynoBu CcTpyKTypu FIS-nepesa i1 BU3HaUE€HHs PiBHS COLiajIbHOTO JOOPOOYTY HaceaeHHs YKpaiHU y IOpiBHSHHI
3 KpaiHamu-ui1eHamMu OpraHisallii eKOHOMIYHOro CIiBpoOGiTHULITBA Ta PO3BUTKY. [To6ynoBaHe FIS-gepeBo
cknagaetscs 3 9 CHB, a came 3 CHB «OcBiTa» (piBeHb OCBiTU HaceJIEHHS, HABUYKY CTYJI€HTIB Ta O4iKyBaHa
TpuBasicTs HaByaHHs), 3 CHB «310poB's» (ouikyBaHa TPUBAJICTb XUTTS, CAMOOLiHKA 3[J0POB’S — BiJICOTOK JIIOJel,
sIKi OL[iHMJIM CBO€ 3I0POB’s SIK ,Xxopolie” abo ,ayxe xopoie”), 3 CHB «Bbesneka» (ymucHe B6uBcTtBoHa 100 Tuc. 0ocib.
Ta «HACKIJIbKY 6€3ME€YHO JII0OAU NIOYYBaIOThC, TYJISII0YM HAOAUMHL BHOYI»). HacTynni CHB («['pomaga», «Y4acTs y
CYCIiJIBHOMY XUTTi» Ta « 3aJOBOJIEHICTb KUTTSIM») MalOTh IIPOCTIIly CTPYKTYPY, HiX Ti, 110 OyJIX PO3TJISHYTI
panime. Jani CHB cknamaoThcs 3 OIHOTO BXiTHOTO ITOKa3HMKA, BiATIOBIIHO: «BilCOTOK JI0NEH, SIKi MAlOTh POIUYIB i
3HANIOMUX, JI0 KOTO MOXYTb 3BEPHYTHUCS B pasi NOTpebu», «SIBKa Ha OCTaHHIX BUOOPaxX», «3a10BOJIEHICTb KUTTSIM».
B maHoMy mifpo3mii 3arporoHOBAHO HACTYIIHE IPYITyBaHHS Bullle3a3HaueHUx inaukaropis: CHB «ba3osi notpe6ou
17151 XKUTTS» (ckianaerbest 3 CHB «OcBita», «3n0poB’sa» Ta «besneka») Ta CHB «['pomanchki Ta colliasibHi 3B'13KM»
(cxnapmaerscs 3 CHB «I'pomagnay, «YyacTh y CyCHiJIBHOMY KUTTI» Ta «3a0BOJIEHICTb XXUTTIM»). BuxinHi nani ganux
CHB cayryroTs BXigHuMu ganumu 114 HactynHoi CHB «CouianbHi iHIMKaTOPI» HA BUXOJ| IKOTO OTPUMYEMO PiBEHDb
coliasbHOrO JO6POOYTY HacesieHHs YKpaiHu y nopiBHSIHHI 3 kpaiHamu-uienam OECP. V tpetbomy nigpo3smisni
TPEThOTO PO3[ily ONKUCAHO AJITOPUTM IOOYIOBU CUCTEMU HEYITKOrO BUBOJLY, SIKa OLIiHIOE €KOJIOTIYHUM [0OpOOYT
Ykpainu y nopiBHsiHHI 3 KpaiHamu-uneHamu OECP. B nopganeimomMy faHa CUCTEMA HEYiTKOTO BUBOJLy TaKOX Oyjie
esniemeHTOM FIS-mepeBa, Ta BUCTynaTume BXiJHUM TIapaMeTPOM AJ1s1 ocTaHHbOI CHB, fIka po3riigHyTa B JaHOMY
IOCTiIKeHHi. Y yeTBepTOMYy MiZpo3Aii TpeTboro po3ainy nodynoBaHo cTpykTypy FIS-nepeBa, sika ckianaeTses 3
ycix Bumesraganux CHB Ta MiCTUTh HOBY CHCTEMY HEUITKOTO BUBOJY, SIKA OlliHIO€E OOPOOYT HacesleHHs YKpaiHu y
nopiBHAHHI 3 kpaiHamu-unenamu OECP. 3arasiom no6ygoBaHa Moesb ckaanaetscs 3 15 CHB Tta 3 307 HediTkux
JlorivyHMX npaBwil. Ha Buxozi 3a onomoromo nodyioBaHoI MOJesli OTPUMY€EMO piBeHb LOOPOOYTY HaCeJIeHHS

Ykpainu y nopiBHsaHHi 3 KpaiHamu-4wieHamu OECP.

2. The first chapter of the thesis analyses the problem and components of social security. A literature review was
conducted and it was found that the level of well-being of the population is one of the key components of social
security. The second section of the thesis analyses the mathematical tool for assessing the level of security. The
second section of the thesis consists of five subsections. The first subsection describes in detail the basic concepts
of fuzzy set theory. Since Matlab software is used for mathematical modelling in this thesis, the second subsection
of the thesis discusses the basic membership functions available in the Fuzzy Logic Designer (FLD) application of
Matlab software. This subsection provides both a graphical representation and an analytical view of the
corresponding membership functions. In the third subsection of the second chapter of the thesis, the basic
operations on fuzzy sets are considered. For greater clarity, the corresponding operations on fuzzy sets are also
presented in a graphical representation. In the fourth subsection of the second chapter of the thesis, the main



stages of fuzzy inference are considered. In the case of the defuzzification stage, the relevant defuzzification
methods are presented both in graphical and analytical form. In the fifth subsection of the second chapter of the
thesis, the main algorithms of fuzzy inference are considered. For greater clarity, the stages of FIS for each of the
considered algorithms are also presented in graphical form. The third chapter of the dissertation consists of four
subsections. Each subsection describes in detail the method and algorithm for constructing fuzzy inferenceto
determine the level of the relevant aspect of the population's well-being. The first subsection of the third section
describes in detail the algorithm for building the FIS-tree structure to determine the level of economic well-being
of the population of Ukraine in comparison with the member countries of the Organisation for Economic Co-
operation and Development (OECD). The constructed FIS-tree consists of 4 fuzzy inference systems (FIS), namely,
Income (net household wealth and per capita income), Housing (number of rooms per person, housing costs and
housing with basic facilities) and Job (employment and long-term unemployment). The output of these FIS serves
as input for the next FIS, the Economic Indicators, which provides the level of economic well-being of the
Ukrainian population in comparison with OECD countries. The second subsection of the third section describes in
detail the algorithm for building the structure of the FIS-tree to determine the level of social well-being of the
population of Ukraine in comparison with the member countries of the OECD. The constructed FIS-tree consists
of 9 FIS, namely the FIS Education (level of education of the population, students' skills and expected duration of
study), the FIS Health (life expectancy, self-reported health - the percentage of people who rated their health as
“good” or “very good”), the FIS Security (homiciderate and feeling safewalkingaloneatnight). The next FIS
(Community, Civicengagement, and Life Satisfaction) have a simpler structure than those discussed earlier. These
FIS consist of one input indicator, respectively: quality of supportnetwork, voterturnout, life satisfaction. In this
subsection, the following grouping of the above indicators is proposed: FIS Basic needs for living (consisting of the
FIS Education, Health and Security) and the FIS Public and social relations(consisting of the FIS community,
civicengagement and life satisfaction). The output of these FIS serves as input for the next FIS, Social Indicators,
which provides the level of social well-being of the Ukrainian population in comparison with OECD countries. The
third subsection of the third chapter describes the algorithm for building a FIS that assesses Ukraine's
environmental well-being in comparison with OECD countries. In the future, this FIS will also be an element of the
FIS-tree, and will serve as an input parameter for the last FIS considered in this study. In the fourth subsection of
the third chapter, the structure of the FIS-tree is built, which consists of all the above-mentioned FIS and contains
a new FIS that assesses the well-being of the Ukrainian population in comparison with OECD countries. In total,
the built model consists of 15 FIS and 307 fuzzy logic rules. The output of the model is the level of well-being of the
population of Ukraine in comparison with the OECD member countries.
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