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2. Methods and mathematical models of multicriteria decision making in a heterogeneous interval uncertainty

Pedepar:

1. O6'eKT BOCIIIKEHHS - IIpoLeC NPUNHATTS e(PEeKTUBHUX PillleHb B yMOBaX 6araToOKpUTEPiabHOCTI i
HEBU3HAYEHOCTi. MeTa fociiikeHHs - po3pobKa (pOpMasbHAX METOJIiB, MATEMaTUUHUX MOJeel i
iHCTpyMEHTAJIbHUX 3aCO0IB IPUIHSATTS €(EeKTUBHUX PillleHb B yMOBax 6araTOKPUTEPiaIbHOCTI 3 ypaXxyBaHHSIM
iHTepBaJIbHOI HEBU3HAYEHOCTI BXiIHUX JaHUX. MeTonu JoCiIKeHHs 6a3yl0ThCsl Ha IPUHIUIIAX CUCTEMHOTO
aHaJi3y, Teopii KOPUCHOCTI - 17151 GOPMYyBaHHSI CKaJIIPHUX 6araToakTOPHUX OL[iHOK ajlbTePHATUB PillleHb IIPU
CHHTE3i MOJIeJli OLIHKY KOPHCHOCTI 6araTo(pakTOpHUX aJIbTEPHATUBHUX PillleHb, METOAAX i 3aC00aX NPUNHSTTS
pileHs B yMOBax 6araTOKpUTepiajbHOCTI i HEBUBHAUEHOCTI. Arlaparypa - IepCOHaIbHUM KOMIT'I0Tep. TeopeTnyHi i
IIPaKTU4HI Pe3yJIbTaTU JOCIiIKEHb - OTPUMAaHi Pe3yJIbTaTU B CYKYITHOCTI € BUPILIEHHSIM aKTyaJbHOI HAyKOBO-
[IPaKTUYHOI 3371a4i pO3pOOKM MaTeMaTUYHOI MOJIeJli, METOLY i iIHCTPYMEHTa/IbHUX 3aCO0iB IPUMHSITTS PilllEHD B
YMOBax 6araToKpUTepiajbHOCTI 3 ypaXyBaHHSIM iHTepBaJIbHOI HEBU3HAYEHOCTI Pi3HUX TUIIiB; 3aIIPOIIOHOBAHI B

pobOTi Moziesti Ta METOAY PO3PaxyHKY iHTepBaIbHUX 3HaYeHb QYHKIiI KOPUCHOCTI /1151 iIMOBIPHICHMX, HEUITKUX i



PIBHOMOXKJIMBUX HEBU3HAYEHOCTEH peasi3oBaHO NPOTrpamMHo, 110 J03BOJIsiE TOOYIyBaTH CUCTEMY MiITPUMKU
npuiiHATTA pimens (CIIITP) B yMoBax iHTepBaibHOI HeBU3HaYeHOCTi. HaykoBa HOBU3HA - BIleplile 3alIpOIIOHOBAHO
MeToJ, Knacu@ikalii TuniB iHTepBasbHOI HEBU3HAUYEHOCTI, SIKMI 6a3y€eThCsl HA BUKOPUCTaHHI iHdopMalii oo
XapaKkTepy po3Moily MOXJINBUAX 3HaY€Hb yCepeArHI iHTepBay, 0 Ja€ MOXKJIUBICTb 6iblI TOYHO OOYMCIIIOBATU
3HAYEHHS] KOPUCHOCTI aJIbTEPHATHMBHUX PillleHb; BIleplle 3alIPOIIOHOBAHO METO] IIPOBEJEHHS O0UNCIIIOBAIbHUAX
€KCIIEpPMMEHTIB 151 OLLIHKY MOXJIMBOCTI Ta afieKBaTHOCTi TpaHc@opmaliii o 6a30BOro BULy Pi3HUX THUIIB
iHTepBasIbHOI HEBU3HAYEHOCTI, SKUI XapaKTepPU3y€EThCS MOXKIIMBICTIO BUBHAYEHHS BEJIMYMHY iHTEPBAJIiB,
BiIHOIIEHHS TIOPSIKY i CUJI TepeBaru ajJbTePHATUBHUX PillleHb, 110 103BOJISIE G1/IbII TOUHO [IPUNHSTY PillleHHS
00 BU6opy 6a30B0i GpopMHU iHTEPBaiB; OTpUMaIU OAABLUINI PO3BUTOK TPY CIIeLiajli3oBaHi MOMei AJIs
iMOBipHiICHOi HEBU3HAYEHOCTI, HEYITKMX YMCEeJI Ta iHTepBabHUX PIBHOMOKJIMBUX BETUYNHU OGUUCIIEHHS
iHTepBa/IbHUX 3HA4eHb (PYHKIIii KOPUCHOCTI, MIJIIXOM YpaxyBaHHSI Pi3HUX TUIYM HEBU3HAYEHOCT, 110 HaJlae
MOYKJIMBICTh OOYMCIINTH KOHKPETHI TOUYKOBI 3HAY€HHS iHTEepBaJliB HEBU3HAYEHOCTI. Pe3ysibTaTu AuCepTaLiliHOro
IOCJIiI)KeHHS 3HANIIIY IIPAaKTUYHE 3aCTOCYBaHHS y BUIJISIAI MaTeMaTUYHUX MOJieJiell Ta MeTO/MiB MPUNHSTTS
pileHb B yMOBax 6araToKpiTepiasbHOCTI Ta iHTepBaibHOI HeBU3HAaUYeHOCTI y [IpAT "[HCTUTYT aBTOMaTHM30BaHUX
cucreM" (M. XapkiB) 17151 po3pO6KY NEPCIEKTUBHOTO IJIAHY PO3BUTKY MiANPUEMCTBA 3 YPAXyBaHHSIM €KOHOMIUHUX,
COLiaJIbHUX, €KOJIOTIYHUX aCIIEKTiB, BUBHAYE€HHS HOMEHKIJIATYPHY POAYKLii, 3MiHM ONUTY. Tako>X OCHOBHI
PEe3yJIbTaTU JOCIiIKEHb BUKOPHUCTOBYIOTbCS B HABYAJILHOMY ITPOLeCi B XapKiBCbKOMY HalliOHAJIbLHOMY YHIBEPCUTETI
pazioeseKTpOHIKM Ha Kadepi CUCTEMOTEXHIKU [IPY BUKJIAJIAaHHI AUCUUILIIH "BeTyn B Teopito cucrem”,
"HocnipkeHHsa onepauin”, "Teopis NpuiHATTA pilieHs" i Mifg Yac AUIIJIOMHOTO NIPOEKTYBaHHA. HayKoBi Ta IpakTU4Hi
Pe3yJIbTaTU JUcepTaLiiiHOi po60TH MOXKYTb OYTU BUKOPUCTAHI Ha MifIpUeMCTBaX YKpaiHu [ NPUNHSTTS
e(eKTUBHUX pillleHb B YMOBax 6araTOKPUTEPia/IbHOCTI Ta HEBU3HAYEHOCTI; Y HaBYaJIbHOMY IIPOLIeCi IpU MifirOTOBL
(paxiBLiB y raynysi TpoeKTyBaHHS iHPOPMAaLiiHUX TEXHOJIOTIM.

2. The object of research is the effective decision-making process under conditions of uncertainty and
multicriteria. The aim of the research - the development of formal methods, mathematical models and tools for
effective decisions making in multicriteriality taking into account interval uncertainty of input data. Research
methods based on the principles of system analysis, utility theory - for the formation of scalar multivariate
evaluations of alternatives solutions when synthesizing of multi-factor model of evaluating the usefulness of
alternative solutions, methods and means of decision making under uncertainty and multicriteria. The equipment -
personal computer. Theoretical and practical results of researches together are the solution of relevant scientific
and practical problems of development of mathematical models, methods and tools of decision making under
multicriteriality taking into account the different types of interval uncertainty, proposed in the thesis models and
methods of calculating interval values of the utility function for in the , fuzzy equally-probabilistic uncertainty
were implemented in software that allows you to build a decision support system (DSS) under interval uncertainty.
The scientific novelty - it is the first time when the method of classifying types of interval uncertainty was
proposed, which is based on the usage of information about the distribution of possible values within the interval,
that gives a more accurate calculation of values of the utility of alternative solutions; the first time the method of
computational experiments was proposed, which is used for assessing the feasibility and relevance of the
transformation to the basic form of various types of interval uncertainty, which is characterized by the possibility
of determining the value of the intervals, the relationship of sequences and forces of preference for alternative
solutions that can more accurately decide on the choice of the basic form of the intervals; further three specialized
models were developed for probabilistic uncertainty, fuzzy numbers and interval values of equally calculating
interval values of the utility function, by taking into account the different types of uncertainty, which makes it
possible to calculate the specific point values of the uncertainty. The results of the dissertation's research have
found practical application in the mathematical models and methods of decision-making under multicriteriality
and interval uncertainty in PrJSC "Institute for Automated Systems" (Kharkv) to develop a long-term plan for
development of the company, taking into account economic, social and environmental aspects; determining
product mix, changes in the demands. Also, the basic research results are used in the educational process at the
Kharkov National University of Radio Electronics at the Department of Systems Engineering at teaching subjects



"Introduction to the theory of systems", "Operations Research", "The theory of decision-making" and a graduation
theses. The scientific and practical results of the thesis can be used by enterprises in Ukraine to make effective
decisions in multicriteriality and uncertainty in the educational process in the preparation of specialists in the field
of information technology.
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