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Pedepar/aHoTanis:

1. Inceprauiiina po60Ta IPUCBIYE€HA HAYKOBOMY OOI'DYHTYBAHHIO Ta PO3POOJIEHHIO METOMIB i MOJe/Iel MiJiBUILEHHS
CTIMKOCTi CUCTEM IIUTHOI'O BOAOIIOCTAaYaHH Ta BOJOBIABEIEHHS B yMOBAX KPU30BUX, BOEHHUX, TEXHOT€HHUX,
€HepreTUYHMUX Ta €KOJIOTiYHUX (aKkTopiB. Y pobOTi 06rpyHTOBAaHO HEOOXiTHICTh Tepexoy Bifl TpafuLlifHOI
KOHLIeMNii CTaTM4HOI HaliHOCTi OKPEMUX €JIEMEHTIB iHpPaCTPyKTypH [0 KOHLEILii TUHaMiYHO]I CTiIKOCTi
(P€e3uIbEHTHOCTI), O Nepeadadae 30aTHICTb CUCTEMU 30€piraTu KpUTUYHI PyHKIii, afanTyBaTUCs 10
IeCTPYKTUBHOTO BILJINBY Ta BiIHOBJIIOBATH IPale3[aTHICTh IIiCIs aBapifiHUX i HAA3BUYalHUX cUTyaliil. Po3pobieHo
JIOriko — MaTeMaTUyHy (popmaizaliiio 3a1ay4i NifiBUIIeHHS CTIMKOCTI CUCTEM IIUTHOTO BOAONOCTaYaHHs Ta
BOJIOBiJIBE€JIEHHSI SIK 6araTOKpUTEPialbHOI IPOOIeMU IPUMHSTTS pillleHb. 3alIPOIIOHOBAHO iHTErpajbHUM iHIEKC
crifikocTi R(S), siIKuil BpaxoBye TEXHiUHi, eHepPreTU4Hi, eKCITyaTalliiiHi Ta 6e31eKoBi napameTpy QyHKLiIOHYBaHHS

cucremu. COOpMOBaHO KOMILJIEKCHY CUCTEMY iHAMKATOPHUX IIOKA3HUKIB 7151 OLIiHIOBAaHHSI [IOTOYHOI'O CTaHY i



MIOTEHIIialy PO3BUTKY iHPPACTPYKTYpH, a TAKOXK PO3POOIEHO METOL0JIOTI0 TOGYL0BYU 6araToOKpUTEpianbHOI
MaTpulli pUsuKiB 118 ineHTudikarii, kracudikanii Ta paH>)KyBaHHSI BOEHHUX, TEXHOT€HHUX i XiMiYHUX, 610JI0TiYHUX,
pagianiiiHux Ta snepHUX 3arpo3. HaykoBo 06IPYHTOBAHO JIOLi/IbHICTb BIIPOBA/I>)KEHHS I€LI€HTPasli30BaHuX i
MOOIIbHUX TEXHOJIOTIYHUX PillleHb K CKJIaI0BOI MiABUIEHHS CTIMIKOCTi CUCTEM MTUTHOTO BOJIONIOCTAYaHHS Ta
BOZIOBiZIBE€IeHHS. 30KpeMa, PO3IJISIHYTO 3aCTOCYBaHHS MOOIIbHUX MOJYJIiB IOOYNIIEHHS BOAM i3 CUCTEMaMU
I03yBaHHSI TIOPOIIKOBOT0 aKTUBOBAHOTO BYTiJLIS K YHIBEpCAIbHOrO COPOLIifHOro 6ap’epa, aBTOHOMHUX
eHeproe(eKTUBHUX KOMILJIEKCIB, p€3€PBHYX BY3JIiB )XUBJIEHHS Ta «HACOCIB 6s1€eKayTy». OGIPYHTOBAHO
BMKOPHMCTaHHS T€OIIPOCTOPOBOTO aHaJIi3y Ta TiApaBiliYyHOrO MOJEIOBAHHS 17151 BepudiKallil TeXHIYHUX PillleHb,
IIPOTHO3YBaHHS 3MiHU TUCKY B Me€peXXax i MOJIEIIOBaHHS CLieHaPiiB KaCKaAHUX BiTMOB. [IpakT4He 3Ha4€HH]
PEe3yJIbTATIB 10JIArae y CTBOPEHHI HAYKOBO — METOIMYHOIO Ta IIPUKJIAIHOIO iIHCTPYMEHTAPIIO 1J1s IIJIaHyBaHH4,
onrumisauii # migBUIEHHS CTIMKOCTI CUCTEM MUTHOTO BOJOIIOCTAYaHHS Ta BOLOBIABENEHHS TEPUTOPIaJIbHUX
rpoma. Pe3ynbTaT JOCIiIPKEHHS] BUKOPUCTAHO TiJ] yac CTBOpPeHHs [1opsiiKiB po3p06IeHHS CXeM ONTHUMI3allii
CHCTEM LIEHTPaJIi30BaHOTO BOAOIIOCTAaYaHHS Ta BOLOBIABEIEHHS, 3aTBEPIP)KEHNX HAKa30M MiHicTepCTBa PO3BUTKY
rpomaj, Ta Teputopiit Ykpainu Bin 12 yepsHs 2025 poky N2 986, mo 3apeecTpoBanuil y MiHicTepcTsi IocTuii
Ykpainu 11 cepnins 2025 poky 3a N21183 /44589 (nani - [Topsiaxu) [73]. 3anponoHoBaHi MeTonu, Moei Ta
aJIrOpUTMU altpobOBaHO Ha 06'€KTax KpUTUYHOI iHppacTpykTypu MicTa [JHinpo min yac popmyBaHHS MiCbKOi

CTpaTerii NiABUIIEeHHS CTIMKOCTi CUCTEM MMUTHOTO BOLOIIOCTAYaHHS Ta BOJOBiIBEIE€HHS.

2. The dissertation is devoted to the scientific substantiation and development of methods and models for
improving the resilience of drinking water supply and wastewater disposal systems under crisis, military,
technogenic, energy-related, and environmental factors. The study substantiates the necessity of transitioning
from the traditional concept of static reliability of individual infrastructure elements to the concept of dynamic
resilience, which involves the ability of a system to maintain critical functions, adapt to destructive impacts, and
restore operability after accidents and emergencies. A logical and mathematical formalization of the task of
improving the resilience of drinking water supply and wastewater disposal systems as a multicriteria decision-
making problem has been developed. An integral resilience index R(S) has been proposed, which takes into account
the technical, energy-related, operational, and safety parameters of system functioning. A comprehensive system
of indicator parameters has been formed for assessing the current state and development potential of
infrastructure, and a methodology for constructing a multicriteria risk matrix has been developed to identify,
classify, and rank military, technogenic, and chemical, biological, radiological, and nuclear threats. The expediency
of implementing decentralized and mobile technological solutions as a component of improving the survivability of
drinking water supply and wastewater disposal systems has been scientifically substantiated. In particular, the use
of mobile water post-treatment modules with powdered activated carbon dosing systems as a universal sorption
barrier, autonomous energy-efficient complexes, backup power supply units, and “blackout pumps” has been
considered. The application of geospatial analysis and hydraulic modeling has been substantiated for the
verification of technical solutions, forecasting pressure changes in networks, and modeling cascading failure
scenarios. The practical significance of the results lies in the creation of scientific-methodological and applied
tools for planning, optimizing, and improving the resilience of drinking water supply and wastewater disposal
systems of territorial communities. The research results were used in the development of the Procedures for
developing optimization schemes for centralized water supply and wastewater disposal systems, approved by
Order No. 986 of the Ministry for Communities and Territories Development of Ukraine dated June 12, 2025, and
registered with the Ministry of Justice of Ukraine on August 11, 2025, under No. 1183 /44589 (hereinafter referred to
as the Procedures) [73]. The proposed methods, models, and algorithms were tested at critical infrastructure
facilities in the city of Dnipro during the development of the municipal strategy for improving the resilience of
drinking water supply and wastewater disposal systems.
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PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Xomyreupka TersiHa [leTpiBHa

2. Tetiana P. Khomutetska

KBasigikanis: n.r.u., c.h.c., 05.23.04
InenTudikarop ORCID ID: 0000-0003-0153-4920
JoparkoBa iHdpopmamnist:

IToBHE HafIMCHYBaHHH Iopn,zmqﬂoi 0COOM: KuiBChKUIl HALIIOHAIBHUI yHiBepcuTeT OyiBHULITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

MiCI.ICBHaXO,T.[)KeHHﬂ: npocnekT [lositpsHux cui, Kuis, 03037, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. YpspHikoBa Inra BikTopiBHa

2. Inha V. Uriadnikova

KBasigikamis: 1. 1. n., npodecop, 05.23.04
InenTudikarop ORCID ID: 0000-0002-3750-876X
JoparkoBa iHdpopmamnist:

IToBHE HaﬁMeHYBaHHH Iopl/l,ILI/I'-IHOi 0COOM: KuiBChKUIl HALIIOHAIbHUI yHiBepcuTeT OyiBHUIITBA i

apxiTekTypu

Koz, 3a €IPITIOY: 02070909

Micuesnaxo,szemm: npocnekt [lositpsHux cui, Kuis, 03037, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi



Biacue IpizBume Im's I10-6aThKOBI Koueros I'ennazii Muxafinosuy
rOJIOBH pagu

Biacue IpizBume Im's I10-6aTbKOBI Koueros I'ennazii Muxainosud
rOJIOBYIOYOrO Ha 3acCimaHHi

BigmoBizasibHUH 32 MiATOTOBKY Kouepra Onena MuxosnaiBua
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiJIIOBiZaJIbHUM 3a peE:CTpaI.lilO HayKOBO'l' Opuenko TersiHa AHaToJIiBHA

OisIIBHOCTI




