AHOTAIIIA

Ilomanenxo C.I1. TIinBUIIEHHS CTIMKOCTI CHCTEM MHUTHOTO BOJOIMOCTAYaHHS Ta
Bo/IOBiABeIcHH. — KBamidikaliiiiHa HaykoBa Ipalls Ha MpaBax PYKOITUCY.

Hucepraniss Ha 3100yTTS HAyKOBOTO CTymHeHs JOKTopa (urocodii 3a
cnemianpHicTIO 192 «bymiBHUIITBO Ta muBUIBHA 1HXeHepis» (19 — Apxitekrypa Ta
OymiBHULTBO). — KWiBChbKMI HaIllOHANIBHUI YHIBEpCUTET OYyIIBHUITBA 1 apXiTEKTYpH
MinictepcTBa OCBITH 1 Hayku Ykpainu, Kuis, 2026.

Hucepraiiiitna po6oTa mpucBsYeHa HAYKOBOMY OOIPYHTYBaHHIO Ta PO3POOJICHHIO
METOIIB 1 MOJEJIeH MIABHUIIEHHS CTIHKOCTI CHCTEM MUTHOTO BOJONOCTAYaHHSA Ta
BOJIOBIJIBEJICHHSI B YMOBax KPHU30BHUX, BOEHHHX, TEXHOTEHHUX, CHEPTEeTHYHHUX Ta
eKoJIOTTYHUX (akTopiB. Y poOOTI OOTpyHTOBAHO HEOOXIAHICTH TIEPEXOAy BiA
TPaAMILIIHOI KOHUENUIi CTaTUYHOI HAAIHOCTI OKPEMHUX €JIEMEHTIB 1H(PACTPYKTypH
70 KOHIIeTI1 JAMHAMIYHOI CTIMKOCTI (pEe3WIBEHTHOCTI), IO Mepeadavae 3/aTHICTh
cucteMu 30epiratd KpUTHYHI (PYHKIII1, aAanTyBaTUCS A0 JE€CTPYKTUBHOIO BIUIUBY Ta
BiJTHOBJTFOBATH MPAII€3AaTHICTD IMICIIs aBapiiHUX 1 HAA3BUUAWHUX CUTYAITIH.

Po3pobiieno noriko — maremarudHy (popmarizaliito 3aaadi miaBUIIEHHS CTIHKOCTI
CUCTEM IMTHOTO BOJIONOCTAaYaHHA Ta BOJOBIJBEIEHHS SK OaraToKpuTeplaabHOI
npoOJieMH TIPUIHATTS PillieHb. 3anMpONOHOBAHO IHTETPaIbHUM 1HAEKC CTIHKOCTI R(S),
SKUI BpaxoBY€ TEXHIYHI, €HEpPreTHYHI, eKCIUTyaTalliiHl Ta OE3MeKOBI NapameTpu
dbyskiionyBaas cucteMd. CPopMOBaHO KOMITIEKCHY CHCTEMY 1HIUKATOPHUX
MOKa3HMUKIB JIJI1  OI[HIOBAaHHS TMOTOYHOTO CTaHy 1 TOTEHIaly pPO3BHUTKY
1HPPACTPYKTYypH, a TAKOK PO3POOJIEHO METOIOJIOTII0 MTOOYI0BU OaraToKpuTepiaibHOL
MaTpuIll PU3MKIB i ineHTtudikamii, kmacudikaiii Ta paHXyBaHHS BOEHHHX,
TEXHOTCHHMX 1 XIMIYHHUX, 010JIOTIYHUX, paJialliiHUX Ta SJICPHUX 3arpo3.

HaykxoBo 0OrpyHTOBaHO JOUUIBHICTh BIPOBA/KEHHS JACIEHTPATI30BaHUX 1
MOOUTBHUX TEXHOJOTIYHUX pIIIEHb SK CKJIaJ0BOi MIABUIICHHS CTIMKOCTI CUCTEM

MUTHOTO BOJIOTIOCTaYaHHS Ta BOJOBIABEIACHHS. 30KpeMa, PO3IISSHYTO 3aCTOCYBaHHS



MOOUTBHUX MOJYJIB JIOOYMIICHHS BOAM 13 CHUCTEMaMH J03yBaHHS ITOPOIITKOBOTO
AKTUBOBAHOIO BYTUUISL SIK YyHIBEpCaJIbHOro copOLiiHOro Oap’epa, aBTOHOMHHX
eHeproe)eKTUBHIUX KOMIUICKCIB, PE3EpPBHUX BY3JIIB JKUBICHHS Ta «HACOCIB
Onexayty». OOrpyHTOBAaHO  BUKOPHUCTAHHS  TIEOMPOCTOPOBOrO  aHajizy  Ta
TIAPaBIIYHOTO MOZENIOBAaHHA Uil Bepudikalii TEXHIYHUX PIlI€Hb, MPOrHO3YBAHHS
3MIHHM THCKY B MEpPEXKax 1 MOJCIIIOBAHHS CIIEHAP1iB KACKaHUX B1JIMOB.

[TpakTruHe 3HAYCHHS PE3YNBTATIB MOJISATAE Y CTBOPEHHI HAyKOBO — METOAMYHOTO
Ta TPHUKIAJTHOTO IHCTPYMEHTApII0 JIA TUIAHYBAaHHS, ONTUMI3aIii ¥ TMiIBUIIECHHS
CTIMKOCTI CHUCTEM IHUTHOTO BOJIONOCTaYaHHS Ta BOAOBIABENCHHS TEPUTOPIaATbHUX
rpomaz. Pesynprat AOCHIDKEHHS BHKOpPUCTaHO Mif 4Yac cTBopeHHs Ilopsakis
pPO3pOOJICHHST CXEM ONTHMI3allii CHCTEM IIEHTPAI30BaHOTO BOJOIOCTAYaHHS Ta
BOJIOBIJIBEJICHHS, 3aTBEP/PKCHMX HakazoM MIiHICTEpCTBA PO3BUTKY TIpoMaj Ta
Teputopii Ykpainu Big 12 yepBHs 2025 poky Ne 986, mo 3apeecTpoBaHuil y
MinictepctBi toctumii Ykpainu 11 cepmusi 2025 poky 3a Nell183/44589 (mami —
[Topsaxku) [73]. 3ampomoHOBaHI METOJW, MOJENIlI Ta aJrOPUTMHU amnpoOOBaHO Ha
00’exTax KpuTU4yHOI 1H(pacTpykTypu Micta J[Hinmpo mix vac GopmyBaHHS MiCHKOi
cTparerii  MIABUIICHHS  CTIMKOCTI CHCTEM MHTHOTO  BOJAOIMOCTa4yaHHS  Ta
BOJIOB1ABEICHHS.

KuarwuoBi cJjoBa: BOJOBIJIBEICHHS, BOJONOCTa4aHHS, €HEProeeKTHUBHICTD,
KpUTHUYHA 1HQpPACTPYKTypa, MaTeMaTH4YHAa MOJEIb, ONTUMI3AIlis, OYUCTKA CTIYHUX
BOJI, MUTHA BOJA, PECYPCO30CPEIKEHHS, PU3HKH, CXEMHU, CHCTEMH, CTIHKICTh, CTIUHI

BOJIH, SIKICTh BOJIH.

ANNOTATION

Potapenko S. P. Improving the resilience of drinking water supply and sanitation
systems. — Qualifying scientific work as a manuscript.
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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.

Keywords: wastewater disposal, water supply, energy efficiency, critical
infrastructure, mathematical model, optimization, wastewater treatment, drinking
water, resource conservation, risks, schemes, systems, resilience, wastewater, water

quality.



