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Pedepar:

1. lucepTarnifine nocaigyKeHHs TPUCBSIYEHO PO3POOJIEHHIO METOAUYHUX Ta IPUKJIAIHUX TI0JI0’KEHb KOMITJIEKCHOTO
OLIiHIOBaHHS T MOHITOPUHIY BILJIMBY Ha NOBKIJINIS MyHILIMIIJIbHUX CUCTEM BOJIOBiTBEIE€HHS 1719 320€31€YEHHS
iXHbOI exoJIoriqHOi 6e3nexu. Y poboTi MpoaHasi3oBaHO CyYaCHUM €KOJIOTTYHUI CTaH MYHILUMIIAJIbHUX CUCTEM
BOJOBiiB€NIeHHS B YKpaiHi, JOCTiI’>KeHO TeOpEeTUYHi Ta METO/I0JIOTiYHI MiAX0Au o 3a6e3rnedyeHHs iXHbOi

€KOJIOTiYHOI 6€3I€KHU, a TAKOXX €KOJIOTIYHY 3HAYYILiCTh Ta iCHYI0YM METOIM BU3HAUYEHHS eKCinbTpalii Ta



iH(pinbTpanii. AHaNi3 JiTepaTypHUX IPKEPEJI [T0KA3aB, IO 3araJIbHAM 00CST 30UTKIB 3pYHHOBAHO] Ta MOMKOIKEHOI
iHppacCTpyKTypH BOLIOIIOCTa4YaHHS Ta BOJOBIIBEIEHHS! CTAHOM Ha rodatok 2024 poky csaras 3,318 minbspris
nonapis CIIIA. Hespakarouu Ha 3HaUYHUI OOCAT NOCIIiI)KEeHb Ta aKTYaJIbHICTh NUTaHb, [10B'SI3aHUX 3 €KOJIOTTYHOIO
6€3MEeKOI0 CUCTEM BOJIOBiTIBEIEHHS Ta HAMIIMHICTIO IX OKpEMUX KOMITOHEHTIB, KOMIIJIEKCHA OL[iHKa €KOJIOTi4HOi
0e3MeKy MyHiLMNAIbHUX CUCTEM BOLOBIBEAEHHS 3aIMIIAEThCSI HEJJOCTATHBO BUCBITIEHOIO B HAYKOBI JliTEpaTypi.
J71s1 BUpiLlleHHS 1IbOTO 3aBJAHHS 3alIPOIIOHOBAHO Ta TEOPETUYHO-0OIPYHTOBAHO KOHIIEMIII0 OLliHIOBAaHHSI
€KOJIOTiYHOi 6€3I1eKM MYHILUNAJIbHUX CUCTEM BOJIOBiJBEJIEHHS, sIKa [PYHTYETbCSI HA CUCTEMHIN MOJieJli Ta BpaXxoBye
XiMivHi, 6iosioriuHi Ta ekcryaTtaniiiti ¢pakropu. CucremMHa Mojienb «MyHiljunaapHa CUCTeMAa BOJOBiIBEIEHHS»
CKJIQIA€ThCS 3 TPHOX MifcucTeM: «Excryaranis npuiiMadisy, «Mepesxi BogoBiaBeIeHHA», «O4MCHI CIIOpyIu
BOZIOBiJIBEJIEHH». B CBOIO uepry KoxxHa MificucTeMa CKIafaeTbes 3 3X 6JI0KiB: eKCILTyaTalilfHoOro, 6i0J10riyHOro Ta
XiMigHOTO 3a6pynHeHHs. LI Mozeb, 3aBSKU CBOil YHIBEPCAJIBbHOCTI, JIETKO aJaNTyeThCs IO Pi3HUX MiCbKUX
cucreM i Moxke OyTH iHTEerpoBaHa B "PO3yMHi MicTa" /17151 OIIEpaTUBHOTO MOHITOPUHTY. 3 METOIO 3a6€311eYeHHs
€KOJIOTi4YHOi 6e3I1eKy Ta CTaloro QyHKIiOHYBaHHS MYHILUINIQJIbHUX CUCTEM BOJIOBiTIBEIEHHS, OCOOJIMBO B yMOBax
QHTPONOT€HHOT0 HaBaHTAXXEHHS, CIPUYMHEHOTO BOEHHUMHU [IiSIMH, IPOIIOHYETHCS 3aCTOCYBAHHSI METOLY €KCIIPEC-
MOHITOPUHTY €KOJIOTiYHOI 0€311€KM CHCTEeM BOLOBiABeAeHH . [ nudepeHLiloBaHOTO pearyBaHHs Ha Pi3Hi piBHI
PHU3UKY, CUCTEMU BOOBIiNIBeleHHS KIacuikyloTbcs Ha YyoTupu kateropii (I-1V). Lle no3Bossie po3pobuTu afanTuBHi
cTparerii, 1110 6a3yI0ThCs Ha pe3yJIbTaTaX €KCIIPeC-MOHITOPUHTY, SIKWil BUKOPUCTOBYE JI€B'SITh KJII0YOBUX
iHOMKATOPIB 17151 OIEPAaTUBHOI'O BUSIBJIEHHS JUHAMIKY 3MiH Ta 3arajbHUI IOKA3HUK €KOJIONIYHOTO PUBUKY.
3arporoHOBAaHO AJITOPUTM BU3HAYEHHS IIPIOPUTETHOCTI 3aXOMiB 3 BiJHOBJIEHHS €JIEMEHTIB CUCTEMU
BOJIOBiJIBEJI€HHSI, IKUI CKJIQJA€THCS 3 YOTUPHOX eTaliB. [y €K0JI0ro-eKOHOMIYHOI0 OO PYHTYBAaHHSI ONITUMi3alLii
po6OTH CHCTEM BOJOBiJBEIEHHS B yMOBaX eKCILIyaTallii, 3allpolloHOBAHO METO/I, SIKUi1 CKJIAZA€ThCSI 3 5-TH €TalliB.
Merto 6a3yeTbcs Ha iHTerpallii iH)keHepHO-eKOJIOTi4YHOT0 aHai3y 3 EKOHOMIYHUM MOJIEIIOBaHHSIM Ta 3aCTOCYBaHHI
metony TOPSIS. Bubip cucremu BoOBiZiBeIleHHS 37iICHIOEThCS Ha MincTasi 12 kputepiiB 3 mopanbmum
PO3pPaxyHKOM €KO0JIOro-iHBeCTULi1HOI NpuBabaMBoCTi. Po3po6seHo opraHisaliliiHi IpMHLUMNY HiBUILEHHS
€KOJIOTi4YHOI 6€3M1eKM MYHILUNAJIBHUX CUCTEM BOJOBIBEIEHHS YKpaiHy, SIKi CIMpaMCs Ha IPOBEAEHUI eKCIIPec-
MoHiTOpUHr MWWS 11ifi 4ac TpUBalO4YMX BiliCbKOBUX [iil. [[paKTUYHO Ta TEOPETUYHO OOIPYHTOBAHO 3aCTOCYBaHHS
3aIPOIIOHOBAHOr0 6a1aHCOBO-aHAJITUYHOTO METOY J1J1s1 KiJIbKiCHOI OLIiHKY JOJaTKOBOTO IIPUIJIUBY Ta
exkcoinpTpalii SIK iHCTPYMEHTY 3MEHIIEHHS] aHTPOIIOT€HHOT'O HABAaHTA)KEHHS HA €KOCUCTEMU, 11O JI03BOJIMIIO
pO3podUTH MaTeMaTUYHy MOZEJIb [Jisl TIPOTHO3YBAaHHS OOCATiB BOLOBINBEIEHHS Ta BU3HAYUTH 3aX0/IU 3
inTeHcudikaiii poboTy cucTeM, CIPSIMOBAHI Ha MiABUIIEHHS iX €KOJIOTiYHOi 6e31eKu. PeTpOoCIeKTUBHUI aHaTi3
€KOJIOTiYHOI 6e3IeKy CUCTeM BOJIOBiNIBeIeHHs YKpaiHU 32 OCTaHHE JeCSATUIITTS, TPOBeIeHU 3 BUKOPHUCTaHHSIM
€KCIIpeC-MEeTOly MOHITOPUHTY, BUSBUB KPUTUYHUM cTaH. Y 2013 poui 67% MyHIIMNAIBbHAX CUCTEM BOLOBIIBENEHHS
XapaKTepU3yBaJINCsl BUCOKUM PiBHEM PU3HKY €KOJIOTiuHOi Hebesneku. JJo 2023 poKy criocTepirasocs MoripieHHs
cutyauii B 9 o6sacTsx, e 3adikcoBaHO CyTTEBE 3pOCTaHHS €KOJIONYHOro pu3uKy. Jluile ogHa 06s1acThb
IIPOJIEMOHCTPYBajla HU3bKUM [TI0Ka3HUK pu3UKYy. KinbKicHa OljiHKa 3MiH €KOJIOTiYHOIO PU3UKY I10KA3ye, 10 B
JoHenpKill 06J1aCTi BifOBiAHUI TIOKA3HUK 3pic Ha 48%, B 3anopisbKiil - Ha 26%, XapkiBcbkuil — Ha 33%. Lli mani
CBiJl4aTh PO 3HAYHY JErPafaliilo CTaHy CUCTEM BOJOBifBeAeHHS NpoTsaromM 10 pokiB BitHU. Xo4ya 1o KuiBcbkuit
0071aCTi B LIiJIOMy CTaH CUCTEM BOJIOBiABEJE€HHSI 3aJIMIIAThCS CTA0IIbHYUM (CepeiHiil pU3UK), oAablle IPOBEIeHHS
KOMIIJIEKCHOI OL[iHKM MYHIIIMIIaJIbHOI CUCTEMHU BOZOBIJIBEIEHHSI MAJIOTO HACEJIEHOTO IYHKTY Ha MiBIHiI 06J1acTi
BUSIBUJIO il KpUTUYHUI €KOJIOTiYHUI CTaH. 17151 BUpilleHHs JaHOi €KOJIOTiYHOI Mpo6yiemMu 6yJI0 PO3IJISIHYTO IBi
aJIbTePHATUBHI CcTparerii. PeKoMeH0BaHO BIIPOBAI)KEHHS LIEHTPAIi30BaHOI CUCTEMHU BOIOBiABEIEHHS 3
Oy[iBHALITBOM HOBOT'O HaIlipHOTO KOJIEKTOPY. EKOJIOro-eKOHOMIUHMI aHali3 [10Ka3aB TEPMiH OKYITHOCTI IaHOTO
BapiaHTy y 1 pik 5 Mics1iB. 3apONOHOBAHO 3aCTOCYBAaHHS KOMOIHOBAaHOTO METOMY IIPOKJIAJIaHHS TPyOOIIPOBOIB.
Kpim ToTr0, po3p06s1€HO KOMILJIEKC IIEPIIOYEProBUX Ta MJIAHOBUX 3aX0[iB 3 iHTeHcudikauii poboTn MyHiIUNaIbHOI
CHACTEMU BOJIOBiIBE€JI€HHS 3 METOIO JOCSITHEHHS €KOJIOTIYHO 06€3[1€YHOr0 CTaHy CUCTEMU.

2. The dissertation research is dedicated to the development of methodological and applied principles for the
comprehensive assessment and monitoring of the impact of municipal wastewater systems on the environment,

with the aim of ensuring their ecological safety. The study analyzes the current ecological state of municipal



wastewater systems in Ukraine, investigates theoretical and methodological approaches to ensuring their
ecological safety, as well as the ecological significance and existing methods for determining exfiltration and
infiltration. The analysis of literature sources revealed that the total damage to destroyed and damaged water
supply and wastewater infrastructure amounted to USD 3.318 billion as of the beginning of 2024. Despite a
significant volume of research and the relevance of issues related to the ecological safety of wastewater systems
and the reliability of their individual components, a comprehensive assessment of the ecological safety of
municipal wastewater systems remains insufficiently addressed in the scientific literature. To address this task, a
concept for assessing the ecological safety of municipal wastewater systems is proposed and theoretically
substantiated, based on a system model that considers chemical, biological, and operational factors. The

"Municipal Wastewater System" system model consists of three subsystems: "Sewage receiver unit," "Wastewater

networks," "Wastewater treatment plants”. In turn, each subsystem consists of three blocks: operational, biological,
and chemical pollution. This model, due to its universality, is easily adaptable to various urban systems and can be
integrated into "smart cities" for operational monitoring. To ensure the ecological safety and sustainable
functioning of municipal wastewater systems, especially under anthropogenic pressure caused by military actions,
the application of a rapid environmental safety monitoring method for wastewater systems is proposed. For
differentiated response to various risk levels, wastewater systems are classified into four categories (I-IV). This
allows for the development of adaptive strategies based on the results of rapid monitoring, which uses nine key
indicators for the operational detection of change dynamics and an overall ecological risk indicator. An algorithm
for determining the priority of measures for the restoration of wastewater system elements, consisting of four
stages, is proposed. For the ecological and economic substantiation of optimizing the operation of wastewater
systems under operational conditions, a method consisting of five stages is proposed. The method is based on the
integration of engineering and ecological analysis with economic modeling and the application of the TOPSIS
method. The selection of the wastewater system is carried out based on 12 criteria, followed by the calculation of
ecological and investment attractiveness. Organizational principles for improving the ecological safety of Ukraine's
municipal wastewater systems have been developed, based on the rapid MWWS monitoring conducted during the
ongoing hostilities. The application of the proposed balance-analytical method for the quantitative assessment of
additional inflow and exfiltration as a tool for reducing anthropogenic pressure on ecosystems has been practically
and theoretically substantiated. This allowed for the development of a mathematical model for forecasting
wastewater volumes and determining measures to intensify system operation aimed at improving their ecological
safety. A retrospective analysis of the ecological safety of Ukraine's wastewater systems over the past decade,
conducted using the rapid monitoring method, revealed a critical state. In 2013, 67% of municipal wastewater
systems were characterized by a high level of ecological risk. By 2023, the situation had worsened in 9 regions,
where a significant increase in ecological risk was recorded. Only one region showed a low risk indicator. The
quantitative assessment of changes in ecological risk shows that in the Donetsk region, the corresponding
indicator increased by 48%, in Zaporizhzhia - by 26%, and in Kharkiv - by 33%. These data indicate a significant
degradation of the state of wastewater systems during the 10 years of war. Although the overall state of
wastewater systems in the Kyiv region remains stable (medium risk), further comprehensive assessment of the
municipal wastewater system of a small settlement in the south of the region revealed its critical ecological state.
To address this ecological problem, two alternative strategies were considered. The implementation of a
centralized wastewater system with the construction of a new pressure pipeline is recommended. Ecological and
economic analysis projects a payback period of 1 year and 5 months for this option, which includes a combined
pipeline laying method.
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HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiS: meToau, Teopii, rinoresu

ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTh: NOJINIIEHHS CTaHy HABKOJIMIIHLOTO CEPEIOBUIIA; EKOHOMisl
€Hepropecypcis; MOJINIIEHHS IKOCTi XXUTTS Ta 30POB'sl HaceJIeHHs], €(PeKTUBHOCTI 1iarHOCTUKU Ta JIKyBaHHS

XBOpUX

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBazykeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'A30K 3 HAYKOBHMH TeMaMH: 01220001197, 0120U101145, 01170003297

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. Tkayenko TeTgaHa MukoJsaiBHa

2. Tetiana Tkachenko

KBasigikamis: 1. 1. 1., npodecop, 21.06.01
ImenTudikarop ORCHID ID: 0000-0003-2105-5951
JoparkoBa indpopmamuist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0CO0H: KuiBChKMii HAIL[iOHAJILHUI YHiBEpCUTET 6y IiBHUIITBA i

apxiTekTypu

Kopg, 3a €IPIIOY: 02070909

MicuesnaxomerHﬂ: npocnekT [loBiTpsiHux cui, 6ya. 31, Kuis, 03037, YkpaiHa
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETChKUI



VII. BigomocTi npo odinilfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiniiiHi OIOHEeHTH
Bsacue IlpizBuuie Im's I1o-6aThKOBI:

1. Tpoxumenko 'anna I'puropisna

2. Ganna Trokhymenko

KBasigikamis: n. 1. 1., npodecop, 21.06.01
InenTudirkarop ORCHID ID: 0000-0002-0835-3551
JoparkoBa inpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: HaujoHanbHuil yHiBEpCUTET KOPabiIebyryBaHHs iMeHi
anmipana Makaposa

Kopg 3a €IPIIOY: 02066753

Micue3HaxoaKeHHS: npocnekt ['epoiB Ykpainuy, 6yg. 9, Mukonais, Mukomnaiscekuit p-H., 54007, Ykpaina
dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. ITanesa Ipuna I'puropisHa

2. Iryna H. Patseva
KBasigikamis: n. 1. 1., npodecop, 21.06.01
Imentudikarop ORCHID ID: 0000-0001-6271-7355

HoparkoBa indpopmamnist:

http:/ /www.scopus.com/inward /authorDetails.url?authorID=59510967400&partnerID=MN8TOARS;
https:/ /www.webofscience.com /wos /author /record /HJI-6014-2023;

https:/ /scholar.google.com /citations?hl=uk&user=GP2-_P4AAAAJ

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHMii yHiBepcuTeT "JKuTomMupchka nostitexHika"
Kopg 3a €IPIIOY: 05407870

Micueanaxo,szemm: ByJ1. UynHiBCchKa, 6yx. 103, JKuromup, Kutomupcekuii p-H., 10005, Ykpaina
dopma ByacHoOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InmenTudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETCHKUIL

PeuenzeHTu



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Bosnomkina Onena CeMeHiBHa

2. Olena S. Voloshkina

KBasigikamis: 1.1, npodecop, 21.06.01
ImenTudikarop ORCHID ID: 0000-0002-3671-4449
JonaTkoBa iHdopmanist:

IloBHe HaﬁMeHyBaHHﬂ IOpI/I,I[H‘IHO'l' 0COOM: KuiBChKUil HALLiOHAIbHUIA yHiBepCcUTET OYiBHUIITBA i

apxiTekTypu

Kopg 3a €IPIIOY: 02070909

Micuesnaxomkeunﬂ: npocnekT [loBiTpsiHux cui, 6ya. 31, Kuis, 03037, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCHTETChKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. KpaBueHko Mapuna BacusniBHa

2. Maryna Kravchenko

KBasigikamis: n. 1. u., nou., 21.06.01
InenTudikarop ORCHID ID: 0000-0003-0428-6440

JoparkoBa iHpopmauist: https://www.scopus.com /authid /detail.uri?authorld=57219052625;
https:/ /www.webofscience.com /wos/author /record /59841726;
https:/ /scholar.google.com.ua/citations?hl=uk&user=E5rEJoQAAAA]

IToBHE HafIMeHyBaHHH IOpH,I[H‘-IHOi 0CO00M: KuiBChKMiT HAl[iOHAIBHUI yHiBepcuTeT Oy[iBHULITBA i

apxiTeKTypu

Kopg 3a €IPIIOY: 02070909

Micuesnaxo,rm(eHHﬂ: npocnekrt [losiTpsiHux cui, 6ya. 31, Kuis, 03037, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi

Bsacue IlpisBume Im'st [To-6aTbKOBI [lamancekuit Ceprift Vocnnosu

TOJIOBH pajgu



Biacue IlpisBume Im'st [To-6aThKOBI [Hamancokuit Cepriit Mlocunosu

TOJIOBYIOYOTO Ha 3acCiiaHHi

BianoBizanbHMil 32 NiATOTOBKY CaxHoBcbKa Bikropist MukoJiaiBHa

00JIiKOBUX JOKYMEHTIB

PeecTpaTop VkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




