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Pedepar:

1. Y puceprauii Ha MifgcTaBi NPOBENEHUX AOCIIIPKEHb PO3B'I3aHO HAYKOBO-TIPUKJIAHY 3a7a4y MiABUILEHHS
e(eKTUBHOCTI yNpaBJIiHHS PU3UKaMU y IIPOEKTAX PO3BUTKY iHPPACTPYKTYPHUX 00'€KTiB. Lle 3p061eHO 3aBIsSIKU
PO3pO06JIEHHIO MoZiesiell i MeTOIiB TAKTUYHOTO PU3NK-MEHEIKMEHTY, sIKi 6a3yI0ThCsI Ha ITpoliecax Lu@ppoBoro
yIPaBJliHHS 3MiHaMU ITPOEKTHOTO CEPENOBUILA Ta (POPMYBaHHS CTpaTerii 3a6e3e4eHHsI CTilIKOCTi 00’EKTIB B
YMOBax HEBU3HAYEHOCTi. OGIPYHTOBAHO TEOPETUKO-METOIOJIOTIYHI 3acaiu pU3NK-MEHEIKMEHTY B CUCTEMAX
VIPaBJIiHHS IPOEKTAMU PO3BUTKY 00’€KTIB KpUTUYHOI iHPpaCTPyKTypy B yMOBax HEBU3HAYEHOCTI Ta 1udpoBoi
TpaHc@opmaliii. BcTaHoBI€HO, 1110 BpaXyBaHHSI PU3KKIB Ta BUKOPUCTAaHHS JJ1s1 1bOT0 LM(POBUX TEXHOJIOTIN CIIpHUsE
PO3p06JIEHHIO €PEKTUBHUX MOJEJIEN Ta METOB, SIKi IIiABUILLATh TOYHICTb IPUIHATTS YIIPABJIiHCHKUX PillleHb.
AnanTallig iHCTpyMEHTIB pU3MK-MEHEPKMEHTY [0 YMOB ITiIBULEHOI HEBU3HAYEHOCTi Ta 6araTopakTOPHOCTI

IIPOEKTHOTO CEPEeNOBUILA BIPOLIOBX yCix (a3 >KUTTEBOTO LIUKITy IIPOEKTY, JO3BOJISIE CBOEYACHO pearyBaTy Ha 3MiHU



IIPOEKTHOTO CEPENOBUILA, MiHIMI3yBaTU HETaTHMBHI HACJIIKM PU3MKOBUX MOAiM i 3a06€311e4yBaTy CTilIKUA PO3BUTOK
00'€KTiB KDUTUYHOI iHPPaCTPyKTypHU. PO3p06sieHO MOZesb TAKTUYHOTO YIIPaBJIiHHS pU3MKaMU B iHPpacTPpyKTypHUX
npoekTax. BoHa nepen6ayae BpaxyBaHHS Cy4aCHUX Ti6pUIHUX 3arpo3 i AMHAMIYHOTO IPOEKTHOIO CePelOBUIIa, a
TaKOXX BUKOPUCTAaHHSI CUCTEMHOTIO MiAXoAy [0 ineHTudikallii, OLiHKY Ta po3pOo0JIeHHs PeaKliil Ha pu3uKu. Le
3abesrneuvye iHTerpanio Uu@POBUX pillleHb y TAKTUYHUI PiBEHb YIIPABJIiHHS iHPPACTPYKTYPHUMU IPOEKTAMU Ta A€
MOJKJIMBICTb MiJBULIUTHU CTiAKICTh 00’€KTIB O KPU3OBUX Ta BOEHHUX BIJIMBIB. 3aPONIOHOBAHUY METO, IMiIBUILIEHHS
CTIMKOCTi 06’€KTiB KDUTUYHOI iHPPACTPYKTypH B yMOBax HEBM3HAYEHOCTI lepeibayae BUKOHAHH 6 eTariB. Boun
6a3yroThcs Ha nudpoBizanii ynpaBaiHChKUX IIPOLECIB, SKi 326€31e4yI0Th 3pOCTaHHS CTIMKOCTi 00'€KTiB KpUTUYHO]
iHpacTpyKTypH 32 yMOB HEBHU3HAUYEHOCTI. Takox nependayeHo rnoegHaHHs UPPOBUX IHCTPYMEHTIB i3
IIPOCTOPOBUM aHAJII30M PU3MKIB, 10 LO3BOJISIE HE JINILE JIOKAJIi3yBaTy BPA3JIMBi 30HH, ajie M aJJalITUBHO pearyBaTu
HAa 3arpo3u B PeXXUMi peaslbHOTO 4acy 3a AMHAMIYHOTO IPOEKTHOTO CepeloBUIa. YIOCKOHATIEHO KOHLENTYalbHY
Moz eJb 1M(PPOBOTo YIPaBIiHHS 3MiHAMU y TIPOEKTAX PO3BUTKY 00'€KTiB KPUTUYHOI iHPpacTpyKTypu. Bona
0a3yeThbCs Ha NoegHaHHI 1M(PPOBUX TEXHOJIOTIH 3 KIACMYHUMMU NIpoLiecaMy YIIPaBJIiHHS, 1110 3abe3leuye LisicHe
OXOIIEHHS BCiX eTaniB ajanTallii iHppacTpyKTypHUX IIPOEKTIB 10 AUHAMIiUYHOro cepenosuia. Ha BinMiHy Bif,
iCHYI0YMX MOZEJIEN JO3BOJISIE BUACHO PearyBaTu Ha 3MiHU IIPOEKTHOTO CEPENIOBUILA, 3HIKYBATH BILJIUB PU3UKIB i
nigBuIyBaTy epeKTUBHICTb pearizallii 3a3HaueHUX IIPOEKTiB. YIOCKOHAJIEHO MOAieslb (POPMyBaHHS CcTpaTerii
IIPOEKTHO-OPIEHTOBAHOTO YIIPaBJIiHHS PU3UKaMU PO3BUTKY TilpO€JIEeKTPOCTaHLiN. BoHa nependayae BUKOPUCTAaHHS
Li7IiCHOI IPOEKTHO-OPi€HTOBAaHOI CUCTEMU yIIpaBiliHHA. Ha BinMiHy Bif iCHYI04MX MOJi€JIeN Ja€ MOXKIIMBICTD
BUKOHATY iHTErpauiio pisHUX yIIPaBJliHCbKUX PiBHIB i B3aeMO/ii OCHOBHUX CTEMKXOJIIEPIB, 10 JIEXXUTh B OCHOBI
3MEHIIEHHs PU3UKIB peasizallii IpOoeKTiB, MiBUIIEeHHS TPO30POCTi IIPOLIECiB i 3a6e31e4eHHSs CTilIKOT0 pO3BUTKY
rifpoesIeKTPOCTaHIil B YMOBax HEBU3HAYEHOCTi. Po3po6iieHi aroputm Ta cucteMa NiATpUMKU IPUNHSTTS
YIIPaBJIiHChKUX PillleHb [J1s1 TAKTUYHOTO YIIPABJIiHHS pU3UKaMU B iHPPaCTPyKTypHUX IIPOEKTaX 6a3yl0ThCs Ha
3aMPOINIOHOBAaHIN MOMEJI TAKTUYHOTO YIIPABJIiHHS pU3MKaMU. 3allpONIOHOBAaHA CUCTEMA MigTPUMKU IPUNAHSATTS
VIIPaBJIiHCBKYX PillleHb peasli3oBaHa y BUIJIAA] iHTEPaKTUBHOTO IECKTOIHOrO NOAaTKy. TeCTyBaHHS CUCTEMU
MiZTPUMKU IIPUMHATTA YIIPABIIHCHKUX PillleHb MigTBEPANIIO, IO 3arajbHa TOYHICTh PO3PAXYHKIB CTAHOBUTDL 98.4%,
a MMOBTOPIOBAHICTb pe3ynbTaTiB — 98.8%. PeKOMEeHAyeThCS BUKOPUCTAHHS 1IbOTO IHCTPYMEHTAPIIO AJ151 YIIPaBJIiHHA
pU3UKaMU Ha eTamnax IIJIaHyBaHHs Ta peaisalii iHppacTpyKTypHUX ITPOEKTIB B YMOBax HEBU3HAYEHOCTI.
BukopurcTaHHIO 3alIpOIIOHOBAHOI0 iHCTPYMEHTAPilo 3abe3ne4yunsio anpooballilo 3alrpollOHOBaHUX MOJIeslel i MeTO/iB
Ha IPUKJIaJax MPOEKTiB PO3BUTKY rifpoesieKTpocTaHLiil. OGIPYHTOBAaHO PeKOMEH ALl 17151 IPOEKTHUX MEHEIKePiB
OO YIIPABJIiHHS PU3UKAaMU POEKTIB PO3BUTKY TiJIpOEIEKTPOCTaHILIiN. BcTaHOB/IEHO, 1110 HalKpallli TOKa3HUKU
PHU3UKY CIIOCTEPIraloTbcs 3a 6a30BOTO CLIEHAPil0 CTaHy IPOEKTHOTO CEPENIOBUILA, Jle iHTerpaJbHU PU3UK
craHoButs 0.37, a 3anumkoBuit — uuie 0.06, mo 3a6e3neuye MMOBIPHICTb yCIiXy IPOEKTY Ha piBHi 76.5%. 3a
pe3yJibTaTaMU PO3PaxyHKiB BCTAHOBJIEHO, 10 ONTUMAJbHUAN OOCST CTPAXOBOTO PE3€PBY IJ1s 3a6€311eYeHHS
¢diHaHcoBOi cTilikocTi MpoekTy pekoHcTpyKuii KacnepiBebkoi 'EC ctaHOBUTH He MeHle 70 MJH. TpH. e 3a6e3nedye
CTabiNIbHICTD HABITh Y BUNIQAKY peaisallii KpUTUYHMX PUBUKOBUX CLI€HApIiB peasidallii IPOeKTy Ta CBiUUThb IIPO

€(EeKTUBHICTb 3alIPOIIOHOBAHOI MOJEJIi YIIPABJIiHHSL.

2. The dissertation solves the scientific and applied problem of improving the efficiency of risk management in
infrastructure development projects based on the research conducted. This is done through the development of
models and methods of tactical risk management based on the processes of digital management of changes in the
project environment and the formation of strategies to ensure the sustainability of facilities under conditions of
uncertainty. The theoretical and methodological foundations of risk management in project management systems
for the development of critical infrastructure facilities under conditions of uncertainty and digital transformation
are substantiated. It has been established that taking into account risks and using digital technologies for this
purpose contributes to the development of effective models and methods that will increase the accuracy of
management decision-making. Adaptation of risk management tools to the conditions of increased uncertainty
and multifactoriality of the project environment during all phases of the project life cycle allows timely response to
changes in the project environment, minimizing the negative effects of risk events and ensuring the sustainable
development of critical infrastructure facilities. A model of tactical risk management in infrastructure projects has



been developed. It involves taking into account modern hybrid threats and a dynamic project environment, as well
as using a systematic approach to identifying, assessing, and developing responses to risks. This ensures the
integration of digital solutions into the tactical level of infrastructure project management and makes it possible to
increase the resilience of facilities to crisis and military impacts. The proposed method of increasing the resilience
of critical infrastructure facilities under conditions of uncertainty involves 6 stages. They are based on the
digitalization of management processes that ensure the growth of critical infrastructure resilience under
conditions of uncertainty. It also involves combining digital tools with spatial risk analysis, which allows not only to
localize vulnerable areas but also to respond to threats in real time in a dynamic project environment. The
conceptual model of digital change management in critical infrastructure development projects has been
improved. It is based on the combination of digital technologies with classical management processes, which
ensures comprehensive coverage of all stages of infrastructure project adaptation to a dynamic environment.
Unlike existing models, it allows for timely response to changes in the project environment, reducing the impact of
risks and increasing the efficiency of these projects. The model for forming a strategy for project-oriented risk
management of hydropower development has been improved. It involves the use of an integrated project-oriented
management system. Unlike existing models, it allows for the integration of different management levels and the
interaction of key stakeholders, which is the basis for reducing project implementation risks, increasing process
transparency, and ensuring the sustainable development of hydropower plants under conditions of uncertainty.
The developed algorithm and management decision support system for tactical risk management in infrastructure
projects are based on the proposed model of tactical risk management. The proposed management decision
support system is implemented as an interactive desktop application. Testing of the management decision support
system has confirmed that the overall accuracy of calculations is 98.4% and the repeatability of results is 98.8%. It
is recommended to use this toolkit for risk management at the planning and implementation stages of
infrastructure projects under conditions of uncertainty. The use of the proposed toolkit was ensured by testing the
proposed models and methods on examples of hydroelectric power plant development projects. Recommendations
for project managers on risk management of hydropower development projects are substantiated. It is established
that the best risk indicators are observed in the baseline scenario of the project environment, where the integral
risk is 0.37 and the residual risk is only 0.06, which ensures the probability of project success at the level of 76.5%.
According to the results of the calculations, the optimal amount of the insurance reserve to ensure the financial
stability of the Kasperivska HPP reconstruction project is at least UAH 70 million. This ensures stability even in the
event of critical risk scenarios of project implementation and demonstrates the effectiveness of the proposed
management model.
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Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Penensentu

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. IBanyca Anppii IBaHoBUY

2. Andrii I. Ivanusa

KBasmigikamis: . 1. 1., go., 05.13.22
InenTudikarop ORCID ID: 0000-0001-9141-8039

HoparkoBa iHpopmamist: https://scholar.google.com.ua/citations?user=q_68ZfMAAAAJ&hl=uk&oi=sra;
https:/ /www.scopus.com/authid /detail.uri?authorld=57194728456;
https:/ /www.webofscience.com /wos/author /record /1937545

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: JIbBiBCHKUIT IepPKaBHUI yHIBEPCUTET 6e3MeKn

SKUTTENiIINbHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. Knenapisceka, JIbBiB, 79007, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiiHHS: [lepkaBHa ciyx6a YKpaiHu 3 HAA3BUYaiHUX CUTYyaLLii

InmenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Parymnuit Poman Tagennosud

2. Roman T. Ratushnyi
KBasigikamis: n. 1. u., npodecop, 05.13.22
InenTudikarop ORCID ID: 0009-0009-6474-9196

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57205216580);
https:/ /www.webofscience.com /wos /author /record /KZU-5305-2024;
https://scholar.google.com.ua/citations?user=SmvzuC4AAAAJ&hl=uk&oi=sra

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: JIbBiBCHKUIl [IepKaBHUIT YHIBEPCUTET 6€3TIEKN

SKUTTENiSITIBHOCTI



Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHH: ByJ1. Knenapisceka, JIbBiB, 79007, Ykpaina

dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiiHHS: [lepkasHa ciyx6a YKpaiHu 3 HAA3BUYalHUX CUTYaLLii

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi

ByiacHe Ilpi3Bumie Im's ITo-6aThKOBI 3auko Ozner BorpaHoBuY
TOJIOBH pajgu

Bnache IlpizBume Im'st IIo-6aTbKOBI 3auko Oner Borpanosuy

rOJIOBYIOYOTO Ha 3aciJaHHi

BiagmoBizasibHU 32 MiATOTOBKY Pomanenp XpuctuHa MukosaisHa
00JIIKOBHX JOKYMEHTIB

Peectparop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




