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1. Mogzei i MeTogu HOPpMAaTUBHOI TE€OPii CHHTE3Y iH(pOPMaLiiHUX TEXHOJIOTIN B yMOBax HasgBHOCTI HE-¢akropis
pisHoi npupoau

2. Models and Methods of the Normative Theory of the Synthesis of Information Technologies under Different
Forms of Ignorance

Pedepar:

1. Inceprauiiine QOCIiIKEHHS CIIPSIMOBAaHE Ha BUPIlIEHHS aKTyaJIbHOI HAyKOBO-TIPAKTUYHOI MTPO6JIEMU CTBOPEHHY i
PO3BUTKY OCHOB HOPMaTHBHOI Teopii crHTe3y iHdpopMaLilfiHUX TEXHOJIOTiN OPiEHTOBAaHMX Ha iHTEeJIeKTyaJibHe
3a0e31e4yeHHs [IPOoLeCiB IPUIHATTS pillleHb B yMoOBax pisHuX BuAiB HE-¢akropis. JlocnigkeHi OCHOBHI KOHIIEINTH Ta
TEOPETUYHI [10JI0KEeHHSI MOJeJII0OBaHHS Pi3HMX BU/IiB HE3HAHHS, TPOAHasi3oBaHi Nifxonu 1o ix kiaacudikariii.
Po3risiHyTi OCHOBHI 0CO6JIMBOCTI IPOLECiB BUOOYBAaHHSIM Ta O6POOKM JAaHUX i €KCIIEPTHUX 3HaHb, 110 MPOTIKaIOTh

M7 BIUTMBOM HENIOBHOTH, HEBU3HAYEHOCTI, HEOTHOPITHOCTI, HEYiTKOCTi, HETOYHOCTI Ta iX MOKJIMBUX KOMOiHAIIiN,



BM3HAYEHI CyyacHi MaTeMaTUYHi Teopii iXx MOZEsI0BaHHA. 3alIPONIOHOBAaHA KOHLIEILi HOPMATHMBHOI Teopii Ta
MeToJ0s10rii cuHTe3y iHpOopMaLiiHNUX TeXHOJIOTIH MifTPUMKU MIPOLECiB MiITOTOBKY Ta IPUIHSTTS PillleHb,
CHHTe30BaHUX B yMmoBax HE-dakTopis pi3HOI npupoau; po3pobieHO KOMILJIEKC [IpaBuJl Ta popMasi3oBaHUX
MaTeMaTU4YHUX MOJIeJIel IPoLeCy CUHTE3y iH(POpMaLiHUX TEXHOJIOTIN MiATPUMKY IPUMHSTTS PillleHb HA OCHOBI
BpaxyBaHHs psany HE-¢akropis pisHoi npupoau. ChopmyaboBaHO cUCTeMy KpUTepiiB ineHTrikawii aHamizoBaHUX
BUJIiB HE3HAHHS, 1110 BIUIMBAIOTh HA ITPOLIECH IIOB'sI3aHi i3 BULOOYBAHHSM Ta aHAJI30M €KCIIEPTHUX 3HaHb Ta AHUX, 3
METOI0 iX ¢popmarnizalii Ta 06IpyHTOBAaHOTO BUOOPY MaTeMATUYHOIO anapary ix MOZeJII0BaHHS. 3allpOIIOHOBAaHO
npouenypy Bubopy MmetoiB mogemoBaHHs1 HE-¢akropis, sika 703B0JIsI€ TeHEPYBAaTH CUCTEMY BUPILIYIOUMX ITPABUII
OOIPYHTOBAaHOTO BUOOPY MaTeMaTUYHOTO GOPMai3sMy MOZEJIIOBaHHS Pi3HUX BUJIiB HE3HAHHS, 110 OKA3yIOTh
HEraTUBHUI BUILJIMB Ha NIPOLIECU OTPUMaHHS Ta 06POOKU CYKYITHOCTI BUXiTHUX JaHUX, 260 MICTATbCS Y BUXIiHIN
iHopmauii. 3arIpONOHOBAHO KOMIJIEKC METOIB Ta iH(POPMALIIIHUX TEXHOJIOTIA CTPYKTYpHU3allii Ta yIpaBJliHHS
€KCIIePTHUMU 3HAHHSIMY, 5Ki POPMYIOTbCS Ta OOPOOJIIOIOTHCS B YMOBAaX HEBU3HAYEHOCTI, HEOQHOPIAHOCTI,
HETOYHOCTI, Ta KOMOIHOBAaHUX BUJIiB HE3HAHHS, 30KpeMa: METO I, KlacTepu3allii eKCIIepTHUX CBifIOITB, 3 METOIO
BUJIiJIEHHS Y3TO/I’KE€HUX (i3 33JaHMM MaKCUMaJIbHUM PiBHEM KOHQJIIKTY) APy CBiIOLTB; METOJ, arperyBaHHs
IPYIIOBUX €KCIIEPTHUX OLHOK, 3 METOIO CUHTE3Y IPYIOBOrO PIillIEHHS 3 YPaxyBaHHSIM Pi3HUX (POPM MPECTABIECHHS
CyJIlKeHb eKCIIepTiB (IHTepBajbHi, HEYiTKi, TOYKOBi OLIiHKM); METOJ, BUOOPY ONTHMAaJILHOTO IIpaBujia KOMOIHYBaHHS
€KCIIePTHUX CBiJIOLITB, 3 METOI0 OTPMMAaHHSI KOMOIHOBaHOI Macy IMOBIpPHOCTI 3 HAIMEHIIUM [IOCSIKHUM piBHEM
HEBU3HAYEHOCTI. YJOCKOHAJIEHO METOJ], HEKPUTEPiaIbHOTO BU6OPY IlapeTo-0NTUMaNbHOrO PillleHHS, 10 CIPOILye
npouenypy Bubopy pimeHb Ha MHOXKUHI [TapeTo 32 paXyHOK paHXyBaHHS pillleHb, 110 BKIIIOYEHi 10 MHOKUHA
[Tapeto; meTon MipKyBaHb 3a IIpelieiIeHTaMU 332 PaXyHOK BBeJleHHSI clielnPiuHMX BUIIB allPOKCUMALlill 3 METOIO
xiacudikauii npeneeHTiB Ta iX N0JabIIOrOo MOMWYKY B 6a3i IpeleeHTiB; METO, I00YL,0BU lepeB NMOBIPHOCTI,
HIJISIXOM BM3HAYEHHS allPiOPHUX OLIIHOK MMOBIPHOCTI peasidalii I1ofill Ha OCHOBI P€3yJIbTaTiB IPYIIOBOi €KCIIEPTU3U
B YMOBaX CKJIaIHUX HOpM He3HAHHS Ta KOHQJIIKTY. JlicTany ogaabpioro po3BUTKY MOJIeJli Ta METOI CUHTE3Y
iHOMBiAyanbHUX Ta IPYNOBUX pillleHb B YMOBAaX CKJIAJHUX BUJiB HE3HAHHS (Y TOMY YMCIi ix KoMbiHaLil) npu
PO3B's13aHHI 337124, NIOB'SI3aHUX 3 HEOOXiJHICTIO ypaxyBaHHS 6araToalbTePHATUBHOCTI Ta 6araTOKPUTEPiaJbHOCTI.
3arporioHOBaHa KOHLEMLiA Ta apXiTEKTypa CUCTEMU MiATPUMKU IIPUMHATTA PillleHb, 10 peasidye MeXaHi3MU, SKi
IIOKJIaZleHi B OCHOBY 3allpOIIOHOBAHOi METOZ0JI0Tii CUHTe3y iH(popMalLiiHUX TEXHOJIOTI NiATPUMKY IPUNHSTTS

pimeHs. Po3po6sieHo KoMILIEKC iHPOopMalLiliHUX TEXHOJIOTIN peanizalii psay NpakTUYHUX 3a4ad.

2. The dissertation research is devoted to solving the actual scientific and practical problem of creation and
development of bases of the normative theory of synthesis of the information technologies focused on intellectual
maintenance of decision-making processes under various types of ignorance. The basic concepts and theoretical
provisions of modeling different types of ignorance are studied; the approaches to their classification are analyzed.
The main features of data extraction and processing of data and expert knowledge under the influence of
incompleteness, uncertainty, inhomogeneity, vagueness, inaccuracy and their possible combinations has been
considered, modern mathematical theories of their modeling has been defined. The basic concepts of normative
theory and methodology of synthesis of information technologies focused on intellectual support of decision-
making processes under non-factors of different nature is offered; a set of rules and formalized mathematical
models of the process of synthesis of information technologies under non-factors of different nature has been
developed. The procedure of non-factors modeling methods choosing, which allows to generate a system of
decisive rules of reasonable choice of mathematical formalism of modeling of different types of ignorance, which
have a negative effect on the processes of obtaining and processing a set of source data, is offered. A system of
criteria for identification of various analyzed types of ignorance that affect the processes associated with the
extraction and analysis of data and expert knowledge, in order to formalize them and a reasonable choice of
mathematical apparatus for their modeling, has been proposed. A set of methods and information technologies for
structuring and managing data and expert knowledge, which are formed and processed in conditions of
uncertainty, heterogeneity, inaccuracy, and combined types of ignorance has been proposed: the method of
clustering the initial set of group expert assessments, in order to identify agreed (with a given maximum level of
conflict) subgroups; the method for aggregating group expert, in order to synthesize a group decision taking into



account different forms of presenting expert judgments (interval, fuzzy, crisp); the method for selection the
optimal combination rule, in order to obtain a combined probability mass with the lowest achievable level of
uncertainty. The method of non-criteria selection of Pareto-optimal solution has been improved due to the
ranking of solutions included in the Pareto set; the case-based reasoning method has been improved due to the
use of specific types of approximations in order to classify precedents and their further search in the base of
precedents; the method of constructing probability trees has been improved by determining a priori estimates of
the probability of realization of events on the basis of the results of group examination in the conditions of
complex forms of ignorance and conflict. Further development received models and methods of synthesis the
individual and group decisions in the conditions of complex forms of ignorance (including their combination),
multi-alternativeness and multi-criteria. The concept and architecture of the decision support system that
implements the mechanisms that underlie the proposed methodology for the synthesis of information
technologies for decision support. A set of information technologies for the implementation of a number of
practical tasks has been developed.
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