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Pedepar/aHoTanis:

1. Inceprarnis Ha 3000YTTSI HAYKOBOTO CTyIEHs AOKTOpa ¢inocodii 3a cnenjianbHicTIO — TeXHOIOTI] 3axucTy
HaBKOJIMIIHBOTO cepenioBuina. HalioHanpHUI yHIBEpCUTET LIUBIIBHOTO 3aXUCTy YKpaiHu, [JepkaBHa ciay>k6a
Ykpainu 3 Hap3BMYaiHUX cuTyalii, M. Yepkacu, 2026. [luceprauiiiHa poboTa IpucBsiieHa po3po0JIeHHIO METOIUKU
VIPaBJIiHHS €KOJIOTIYHOI0 6€3I1eK0I0 y pasi aBapii Ha CyxOMy CXOBUIII BiipaliboBaHOro sizepHoro nanusa (BAII),
CIIPUYMHEHOI BOEHHUMU JisIMU, HA OCHOBI PO3II0iy MIOIYKOBO-BUMIiPIOBAJIbHOTO PECYPCY 3a [IPiIOPUTETHUMU
30HaMM KOHTPOJIIO, JUCTAHLIHOIO Ta iHCTPYMEHTAJIbHOTO MOHITOPHHTIY, MATEMAaTUYHOTO MOJIEJIIOBAHHS i
OIIiHIOBaHHS €KOJIOTIYHOTO pU3KUKy. Y IepuIoMy pO3[iji IpoaHasi30BaHO CyYaCHUH CTaH 3a0e3[1eYeHHs €eKOJIOTYHOi
6e3nexu cxosull BT y cBiti Ta YKpaiHi. BcTaHOB/IEHO, 1110 YMHHI NiIX0AM OPi€HTOBaHI IepeBaXXHO HA IITAaTHY
€KCILJTyaTallilo Ta IPOEKTHI aBapii MUPHOTO 4Yacy, TOAi SIK aBapisl BHACiOK BOEHHUX [Iill TOTPeOye BPaxyBaHHS

MEXaHIYHOro0 IOUIKOIKEHHSI 00'eKTa, 0OMEKEHOr0 JOCTYIly Ta HEIIOBHOTH IePBUHHOI iHpopmarii. O6rpyHTOBaHO



IOLiNbHICT MIO€JHAHHS CTALliOHAPHUX MIOCTIiB, MOGLIBHUX J1ab0paTOpill, reoiHpopMaLiiHUX iIHCTPYMEHTIB i BrJIA. ¥V
IpYroMy po37iji cucTeMaTU30BaHO Hebe3leyHi YNHHYKY aBapifiHOroO BIIJIMBY: MeXaHiYHe ITOMKOKEHHS
KOHTeWHePiB, IOPYLIEHHS TEIJIOBiABE€HHS, yTBOPEHHS Pali0caKTUBHOIO NIUJIY 11 a€p030J1iB, 3a0pyJHEHHS IPYHTY
Ta OOMeKEHHS JocTyny. OGIPYyHTOBAHO CUCTEMY KPUTEPIiB OL[iHIOBAHHSI CTaHy €KOJIOTIYHOI 6e3MeKNU 32
pazianitHuMu, cepefoBUIHUMMY, IIPOCTOPOBUMU, YACOBUMHU Ta iHGOPMaLiiHO-BUMIPIOBAIbHUMY ITOKa3HUKAMU.
Bu3Ha4yeHO IJISXY MOMMPEHHS PaJli0aKTUBHOTO 3a6PYyAHEHHS: aTMOC(EPHE NEePEHECEHHS, IOBEPXHEBUI CTIK,
Mirpauis y I'pyHTi, HOTPaIJISIHHS 1O BOAHOTIO CepefoBUla. Y TPETbOMY PO3Lisi po3p00IEHO MaTeMAaTU4YHY MOJIEJIb
MOHITOPUHTY CTaHy HaBKOJIMIIHBOTO IPUPOISHOTO CEpPenoBUILa. 3aady MOHITOPUHTY C(POPMYJILOBAHO SIK
NOLIYKOBO-BUMipIOBaJIbHY: 30Ha MOXKJIMBOTO 3a0pyIHEHHS PO3IJISIAAETHCS K 00'€KT MOIIYKY 3 HEBU3HAYEHUM
IIPOCTOPOBUM I10JIOKEHHSIM, 1[0 YTOYHIOETHCS Ha OCHOBI allPiOPHUX Ta allOCTEPIOPHUX UMOBIPHOCTEN, PE3YJIbTATIB
BriJIA-o6cTeXeHHs Ta iHCTPYMEHTa/IbHAX BUMipIOBaHb. PO3p006JIEHO MaTeMaTU4Hi 3aKOHOMIPHOCTI pO3NOJiny
IIOLIYKOBO-BUMIipIOBAJIbBHOTO PECYPCY 3 YPaXyBaHHSIM PiBHS HEOE3MEKU, JOCTYIHOCTI, IO TOKPUTTS Ta
O4iKyBaHOI iIMOBIpHOCTI BUSIBJIEHHS. Y YE€TBEPTOMY PO37iji po3p06JIeHO METOIUKY YIIPaBJliHHS €KOJIOTiYHOIO
6€e311eKo10, 10 NoeNHYE TPU PYHKLIIOHAJIbHI 6JI0KU: aHAITUYHO-PO3PaXyHKOBUI (BU3HAUEHHS IPIOPUTETHUX 30H),
[OIIYKOBO-BUMIipIoBaibHUI (BIJIA-06CTEXXEHHS, HA3€MHUI Ta JJA00PATOPHUI KOHTPOJIb) i YIIPaBIiHCbKUN
(knacudikauis ctaHy IiNsTHOK, BUOip IPUPOIOOXOPOHHUX 3aX0/iB, IepeBipKa ix pe3yJIbTaTUBHOCTI). Y II'ITOMY
PO3iJli IPOBEEHO PO3PAaXyHKOBO-CLIEHAPHY [IE€PEBIPKY 3a YOTHPMA CLi€HapisIMU. BCTaHOBIIEHO, 1110 Y TPHOX
clieHapisx koedilieHT OXONIeHHs Hebe3neyHux NinsgHoK cTaHoBUTS 1,00. 3a TpuBanocti briJIA-o6¢cTexxeHHs
67113bK0 20 XB 1OCATa€TbCS IMOBIpHICTb BUSIBJIEHHS aHOMaUlii 0,84 Ta 3MeHIIeHHs iHPpopMaliliHOI HEBU3HAYEHOCTi
He MeHIIe Hixk Ha 50 %. [Ticis BUKOHAHHS IPUPOOOXOPOHHUX 3aX0/iB iHTETpaJbHUIM MTOKAa3HUK €KOJIOTiYHO]
Heb6e3neky 3MmeHmuBcs 3 0,65 1o 0,37 (Ha 43 %). Y mocTtomy posfini po3po6aeHo IPakTUYHi peKoMeHallii oo
opratizallii MOHITOPUHTY, BUSHAY€HHS [IPIOPUTETHUX [AiJITHOK OOCTEXEHHS], IIJIaHyBaHHS MapupyTiB BriJIA Ta
BUOOPY MPUPOJOOXOPOHHUX 3aX0iB. HayKoBa HOBU3HA: yIepile po3po61eHO MaTEMAaTUYHY MOJIE€JIb MOHITOPUHTY
CTaHy IOBKIJLJIS ¥ 30Hi BIJIMBY cyxoro cxosuina BSII1 B yMoBax BOEHHUX [ill Ta METOAMKY YIIPABJIiHHS €KOJIOTI4HOI0
0€311eK010 Ha OCHOBI TPbOX QYHKIIOHAILHYMX GJIOKIB; yIOCKOHAJIEHO CUCTEMY OL[iHIOBAHHS CTaHY €KOJIOTiYHO]
0e3MeKy LUIIXOM MIO€IHAaHHS HeOe3NeYHUX YNHHUKIB, KpUTEPiiB CTaHy KOMITIOHEHTIB JOBKIJIIS TA TIOKA3HUKIB
indopmaniitHoi HeBU3HaUYeHOCTI. [IpakTHyHe 3HaYeHHS: pe3yJIbTaTu BIPOBAIKEHO Y HAYKOBO-JIOCIIiIHY [is/IbHICTD
LenTpy iH(popmMaLifiHO-aHaNITUYHOrO Ta TEXHIYHOTO 3a0€3M1eYEHHS] MOHITOPUHTY 00'€KTiB aTOMHOI €HepreTUKU

HAH Yxkpainu ta KII XMP «CaniTapHO-€KOJIOTTYHU LEHTP».

2. Dissertation for the degree of Doctor of Philosophy in Environmental Protection Technologies. National
University of Civil Protection of Ukraine, State Emergency Service of Ukraine, Cherkasy, 2026. The dissertation is
devoted to the development of a methodology for environmental safety management in the event of an accident at
a dry storage facility for spent nuclear fuel (SNF) caused by military actions, based on the distribution of search-
and-measurement resources across priority control zones, remote and instrumental monitoring, mathematical
modelling, and ecological risk assessment. In Chapter 1, the current state of environmental safety at SNF storage
facilities in Ukraine and worldwide is analysed. It is established that existing approaches are primarily oriented
towards routine operation and design-basis accidents in peacetime, whereas an accident caused by military
actions requires accounting for mechanical damage to the facility, restricted access, and incomplete initial
information. The expediency of combining stationary monitoring posts, mobile laboratories, geoinformation tools,
and unmanned aerial vehicles (UAVs) is substantiated. In Chapter 2, the hazardous factors of accidental impact are
systematised: mechanical damage to containers, disruption of heat removal, formation of radioactive dust and
aerosols, soil contamination, and restricted access. A system of criteria for assessing the state of environmental
safety is substantiated, covering radiological, environmental, spatial, temporal, and informational-measurement
indicators. The pathways of radioactive contamination spread are identified: atmospheric transport, surface
runoff, soil migration, and entry into aquatic environments. In Chapter 3, a mathematical model for monitoring the
state of the environment is developed. The monitoring task is formulated as a search-and-measurement problem:
the zone of possible contamination is treated as a search object with an uncertain spatial position, which is refined
based on prior and posterior probabilities, UAV survey results, and instrumental measurements. Mathematical



regularities for the distribution of search-and-measurement resources are developed, accounting for hazard level,
accessibility, area coverage, and expected detection probability. In Chapter 4, an environmental safety
management methodology is developed, integrating three functional blocks: analytical-computational
(identification of priority zones), search-and-measurement (UAV survey, ground-based and laboratory control),
and managerial (classification of site conditions, selection of environmental protection measures, and verification
of their effectiveness). In Chapter 5, a computational-scenario verification is conducted for four accident
scenarios. It is established that in three scenarios the coverage coefficient of hazardous sites equals 1.00. With a
UAV survey duration of approximately 20 minutes, a detection probability of 0.84 is achieved, along with a
reduction in informational uncertainty of at least 50%. Following the implementation of environmental protection
measures, the integral environmental hazard indicator decreased from 0.65 to 0.37, representing a reduction of
approximately 43%. In Chapter 6, practical recommendations are developed for organising environmental and
radiation monitoring, identifying priority survey sites, planning UAV routes, and selecting environmental
protection measures. Scientific novelty: for the first time, a mathematical model for monitoring the environmental
state in the zone of influence of a dry SNF storage facility under wartime conditions is developed, along with an
environmental safety management methodology based on three functional blocks; the system for assessing
environmental safety is improved by integrating hazardous factors, criteria for the state of environmental
components, and indicators of informational uncertainty. Practical significance: the results have been
implemented in the research activities of the Centre for Information-Analytical and Technical Support of Nuclear
Energy Facility Monitoring of the National Academy of Sciences of Ukraine, and in the practical activities of the
Municipal Enterprise "Sanitary-Ecological Centre" of Kharkiv City Council.
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BiamoBiganbHHUE 32 MiZITOTOBKY ITamox Bikrop BaseHTHHOBNY
00JIIKOBHX JJOKYMEHTIB

PeecTparop IOpueHko TetsiHa AHaTOJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




