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Pedepar/anoTamis:

1. Y nuceprauiiiziil po60Ti HaBe[leHO pe3yabTaTy JOCHiIKeHb, BUKOHAaHUX 3700yBayeM, sIKi CIIpSIMOBaHi Ha
PO3B’13aHHS aKTyaJIbHOTO HAaYKOBO-TIPAKTUYHOIO 3aBJIaHHS PO3POOKU MOJieJlel, METO/iB, aJITOPUTMIB i IpOrpaMHUX
3aco06iB MiITPMMKHY MPUIAHATTS pillleHb 1J1s1 IOOYA0BU CTPATETiil pO3pOOKH i 32CTOCYBaHHSI KPUTUYHUX TEXHOJIOTIN y
cdepi 6e3nexy i 060poHU HA OCHOBI 1y1aTPopm TpaHcPepy 3HaHb. AKTYAJIbHICTD JOCTIIKEHHS 3yMOBJIEHA THM, 110
B CY4aCHUX YMOBaX AMHAaMIYHUX 3MiH y I7100aIbHOMY 0€311€KOBOMY CEPEJIOBUIIi, BAHUKHEHHS HOBUX BOEHHUX,
riopuHUX, KibEpHETUYHUX Ta TEXHOJIOTIYHUX 3arpo3 [IPOLECU Jep>KaBHOTO i BilICbKOBOTO yIIPAaBJliHHS OTPEOYIOTh
IIBUAKUX, THYYKUX, ajle BOJHOYAC HAYKOBO OOI'PYHTOBAHUX CTPATEriYHUX pilieHb. OCO6IMBOrO 3HaYEHHS Lie

HabyBae i yac popmMyBaHHS CTpaTeriil PO3BUTKY Ta 3aCTOCYBAHHS KDUTUYHUX TEXHOJIOTIN Y cdepi 6e3mnexu i



000pOHU, Jie TOMUJIKUA Ha €Talli CTPATeriyHoro MjaaHyBaHHS MOXXYTb IPU3BECTU JIO iCTOTHOTO 3HI>KEHHS
000POHHOTIO NOTeHIjany nepskaBu. Taki mpegMeTHi ranysi € cj1abKo CTPYKTYpOBaHMMY, 6araTroakTOpHUMU Ta
XapaKTePU3YIOTbCS BUCOKAM PiBHEM HEBM3HAYEHOCTI, TOMY KJIaCUYHI aHAJIITUYHI MOZEJIi B HUX 4aCTO €
HeJIoCTaTHIMU. MeToo aucepTauiiiHoi poboTy € MiABUILEHHS! OO PYHTOBAHOCTI, Y3rOIPKEHOCTI Ta €(DEKTUBHOCTI
CTpaTeriyHux pileHs y cepi 6e3neKu i 060pOHU MIISIXOM PO3POOKU 3aCO0iB MiATPUMKY IPUMHATTS pillleHb Ha 6a3i
iHTerposaHoi matgopmu TpaHcpepy 3HaHb, sIKa IOENHYE KOJEKTHBHE MOJIEIIOBaHHSI IpeIMEeTHO] rasnysi, 1iisiboBe
IVHaMi4YHe OLiHIOBaHHS aJIbTEPHATUB, ONTUMI3aLiiHUN PO3IIOIiJ PECYPCIB i aBTOMAaTU30BaHy I'eéHepallilo CLiEeHapiiB.
OG6’eKTOM OCTIiIKEHHS € [TPOLLECH Ta 3aCO0M AHANIITUYHOI MiATPUMKY IIPUNAHSTTS CTPATETiYHUX PillleHb 010
PO3BUTKY Ta 3aCTOCYBaHHS KPUTUYHUX TEXHOJIOTiH y cdepi 6e3nexy i 0600poHU B yMOBax BUCOKOi HEBU3HAYEHOCTI.
[IpenmeToM OCTIIPKEHHS € MOJeJli, MeTOI |, aJITOPUTMU Ta NIPOrPaMHi 3aCO0U NOOYA0BU CTPaTeriil, pO3pOOKU
IIOPO>KHIX KapT i reHepatiii clieHapiiB mpo06eMHUX CUTYalLlill HA OCHOBI KOJIEKTUBHOTO €KCIIEPTHOTO OIiHIOBAaHHS Ta
nnatdopm Tpancdepy 3HaHb. [I71s1 LOCSITHEHHS IOCTaBIeHOi MEeTH Y POOOTi BUKOPUCTAHO METOI CHCTEMHOTO
aHasizy, MeTOAU MiTTPUMKU NIPUNHSATTS pilleHb, MeToaU Teopii rpadis, eKkcriepTHOro OliHIOBaHHS, MAaTEMaTUYHOTO
MOJI€JIIOBaHHS], 6araTOKpUTEPiaIbHOTO OLIiHIOBAHHS, ONITUMI3allii, @ TAKOXK 3aCO0HU IITYYHOTO iHTEJIEKTY, 30KpeMa
BEJIMKI MOBHI MOZeJIi Ta HEMPOMEPEKEBY KJlaCTEPU3alLiilo. Y pe3yabTaTi BAKOHAHOI'O NOCIIIKEHHS BIleplIe
3aIIPOIIOHOBAHO KOHIIEIII{I0 eJIeMEeHTapHOI eKCIIePTHOI eKOMIIO3UIIil 5K 6a30BO1 OAMHUILi 3HAHB, 110 A€ 3MOTY
dopmaizyBaTu aBTOHOMHI iHIMBiflyasibHi CYIPKEHHS €KCIIEPTIB y BUTJISALi JIOKQJIbHUX iepapXidYHUX CTPYKTYP i
Hagjasi 06'eJHYBATH iX y 3arajbHy MEPEKEBY MOJeJIb IPEAMETHOI rayysi. YI0CKOHaJIeHO MaTeMaTU4Hy MOJEeJIb
MEepEXeBOi CTPYKTYPHU NIPEIMETHOI rajy3i IJISIXOM BBEIEHHSI MEXaHi3MiB CyMICHOCTI Ta HECYMICHOCTI MifUiNen, o
IIO3BOJISIE aBBTOMATUYHO BU3HAYATU aJIbTEPHATHBHI BapiaHTH AeKOMMo3uliii 1iineil. Po3pobieHo anropurmu
y3araJibHEHHSI iHAUBIyaJbHUX €KCIIEPTHUX JEKOMIIO3ULIN y €JMHY MEPEXKEBY MOJIEJIb i3 BUKOPUCTAHHSIM 32C00iB
IITYYHOTO iHTEJIEKTY JJ11 CEMAaHTUYHOTO IPYyNyBaHHS iJlEHTUYHUX 32 3MICTOM Mif1izei, BUSIBIEHHS HECYMiCHUX
nipuineit ta iHTerpauii MiXkranyzeBux 3B’3KiB. Y po6OTi yIOCKOHa/TIEHO METOJ, LIiJIbOBOTO TMHAMIYHOTO OL[iHIOBAaHHS
aJIbTEPHATUB y YaCTHHI BU3HAYE€HHS PO3PAXYHKOBUX OIIOPHMX TOYOK HA YaCOBi HIKaJli Ta BpaXyBaHHS YaCOBUX
3aTPMMOK BIUIMBY, L0 MiJBUILY€E aeKBATHICTb OLIIHIOBAHHS JOBIOCTPOKOBUX IPOEKTIB i CTPATEriYHUX 3aXO0iB.
3anponoHOBaHO KyCKOBO-JIiHITHY MaTeMaTU4YHy MOZEJb 3aJI€XKHOCTI CTyIeHsl peasisallii IpoeKTy Bif o6csry oro
¢diHaHCYyBaHHS, a TaKOX CHOPMYJILOBAHO 337ja4y Pal[iOHAJILHOIO PO3IO/iNy 0OMEKEHUX PECYPCIB MixK IIPOEKTaMU
cTpaTeriyHoro niany. I ii po3s’si3aHHs po3p006IEHO METO], i aJITOPUTM Ha OCHOBI MOIU(IiKOBAHOTO F€HETUYHOTO
JITOPUTMY, L0 T03BOJIsI€E BU3HAYATH KBa3iONTUMAaJbHi BapiaHTU (piHaHCYBaHHS [J151 JOCSITHEHHS TOJI0OBHOI
CTpaTeriyHoi 1iyi B yMOBax 6I0/1>)KeTHUX 0OMeskeHb. OKpeMUI HallpsIM [TOCIIiIKEHHS IPUCBSYEHO po3poo1Lii
TEXHOJIOTi] reHepallii Ta aHasi3y cleHapiiB IPo6JIEeMHUX CUTYyalliil. Briepiie 3alipoNIOHOBAHO JBOETAIIHUN METOJ,
no6yJ0BY CLI€HAPIIB, SIKUH [10€JIHy€E BUSIBJIEHHS Hal61/1b1I BIJIMBOBYX Ta HAIMEHII NlepeadadyBaHuX (aKTOpiB, TaK
3BaHUX «IICEBMO YOPHUX JiebeiBy, i3 MofajbiM OLiHIOBAaHHSM MIPaBIONOLiOHOCTI chOPMOBaHUX CLieHapiiB
MEeTOJ0M aHaJli3y KOHKYPYIUMX rinores. Takuil nigxiz n1o3soJsie popMmyBaTH albTePHATUBHI BapiaHTU PO3BUTKY
CUTyallii B yMOBax HEBU3HAYEHOCTI Ta NiATPUMYBaTH OOI PYHTOBAHICTb IPOrHO3HUX BUCHOBKIB. Pe3ysbTaTi
JOCJIiZIPKEHHS MOXKYTb OYyTY BUKOPUCTAaHI B [isI7IBHOCTI OPraHiB Aep>KaBHOTO Ta BillCbKOBOTO YIIPABJIiHHS,

AQHAJITUYHUX | CUTYyalliHUX LJEHTPiB, HAYKOBUX YCTAHOB, a TAKOX Y 3aKJIa/iaX BUIIOi OCBITH

2. The dissertation presents the results of research carried out by the applicant and aimed at solving an urgent
scientific and practical task of developing models, methods, algorithms, and software tools for decision support in
building strategies for the development and application of critical technologies in the field of security and defense
on the basis of knowledge transfer platforms. The relevance of the study is determined by the fact that under
current conditions of dynamic changes in the global security environment and the emergence of new military,
hybrid, cyber, and technological threats, the processes of public and military administration require rapid, flexible,
and at the same time scientifically grounded strategic decisions. This is especially important when developing
strategies for the advancement and application of critical technologies in the field of security and defense, where
errors at the strategic planning stage may lead to a significant decrease in the defense potential of the state. Such
subject domains are weakly structured, multifactorial, and characterized by a high level of uncertainty; therefore,
classical analytical models are often insufficient. Under such conditions, expert knowledge becomes an important



source of information for strategic decision-making, while a substantial part of such knowledge exists in tacit form
and is not fixed on material carriers. This creates the need for specialized tools and knowledge transfer platforms
that make it possible to acquire, formalize, harmonize, and use collective expert experience for decision support.
At the same time, existing decision support systems usually have limitations in terms of operation under
incomplete data conditions, the use of multigranular evaluation scales, accounting for time lags in project
implementation, alternative ways of achieving goals, and generation of scenarios for the development of problem
situations. Therefore, the development of new decision support tools for strategic planning in the field of security
and defense is an urgent task of computer science. The purpose of the dissertation is to improve the validity,
consistency, and effectiveness of strategic decisions in the field of security and defense by developing decision
support tools based on an integrated knowledge transfer platform that combines collective subject-domain
modeling, target dynamic evaluation of alternatives, optimization-based resource allocation, and automated
scenario generation. The object of the research is the processes and tools of analytical support for strategic
decision-making regarding the development and application of critical technologies in the field of security and
defense under conditions of high uncertainty. The subject of the research is models, methods, algorithms, and
software tools for strategy building, roadmap development, and generation of scenarios of problem situations
based on collective expert evaluation and knowledge transfer platforms. To achieve the stated goal, the
dissertation uses methods of systems analysis, decision support, graph theory, expert evaluation, mathematical
modeling, multicriteria evaluation, optimization, and artificial intelligence tools, including large language models
and neural clustering. As a result of the study, the concept of elementary expert decomposition is proposed for the
first time as a basic unit of knowledge that makes it possible to formalize autonomous individual expert judgments
in the form of local hierarchical structures and then combine them into a common network model of the subject
domain. The mathematical model of the network structure of the subject domain is improved by introducing
mechanisms of compatibility and incompatibility of subgoals, which makes it possible to automatically determine
alternative variants of goal decomposition. Algorithms for generalizing individual expert decompositions into a
unified network model are developed using artificial intelligence tools for semantic grouping of subgoals identical
in meaning, identifying incompatible subgoals, and integrating interdomain links. The results of the research can
be used in the activities of public and military administration bodies, analytical and situational centers, scientific
institutions, and higher education institutions
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