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Pedepar:

1. TlpencraByiena fuceprallis € 3aBeplIeHO HayKOBO-I0CIiIHOI POOOTOIO, B 5IKiil BUpIlIEHO aKTyaJlbHy HayKOBO-
TeXHIYHY IPO6JIEMY YIIPaBJIiHHS €KOJIOTiYHOIO 6€3I1EKOI0 riIPOTEXHIYHUX CIIOPY/, IJIIXOM iHTerparii
IHCTPYMEHTAJIbHUX METOMIB NiarHOCTMKU Ta IPOTHO3HOTO MOEI0BaHHs. Ha OCHOBI aHasli3y CBITOBUX TEHAEHLIN Y
ripHU49000YBHIil rajys3i BU3Ha4eHO, 10 [TOPYIIeHHS TiApogHaMiYHOI piBHOBAaru XBOCTOCXOBHUIL, CTBOPIOE
HE3BOPOTHI 3arpo3u Jjisl Fe€0JIOTiYHOro Ta BOOHOTO CepeoBUII TPOMUCIIOBUX PeTioHiB. Y po6OTi 1oBeneHo, 1110
Iporpecyloya aerpagalisi 3aXuCHUX 1am6b y ripHUYOIPOMUCIOBOMY KOMILJIEKC] JIHIMPONeTPOBChKOi 06J1aCTi
3YMOBJIEHA CYKyITHUM BILJIMBOM aHTPOITOT€HHOTO ME€PE3BOJIOKEHHS Ta JMHAMIYHMX HAaBAaHTAXXEHb Bil

TPaHCIIOPTHUX IJIsIXiB. OOIPYHTOBAHO, 110 iCHYIOYi CUCTEMU PETYJIIPHOIO MOHITOPUHTY ITOTPEOYIOTh JOIIOBHEHHS



MEeTOaMU JUCTaHLiMHOI inenTUdikalii NprxoBaHUX AiSTHOK BHYTPIIIHbOI €po3il. PO3p0671€HO KOHLENTyalbHY
MOJeJIb YIIPABJIiHHS €KOJOTYHUMY PU3UKaMU, 110 6a3yeThCsI Ha BUSIBJIEHH] 30H reoiHaMiYHOI HecTabibHOCTI Ta
OlIiHIli IXHPOTO BIJIUBY Ha Mirpaltlito 3a0pyIHIOI0UMX PEUYOBUH. Y pe3ysbTaTi AOCiIPKEHb BCTAaHOBJIEHO, 11O
inTeHcudikauisg pinbTpaLiliHUX IOTOKIB € KJII0YOBUM MTOKA3HMKOM IIE€PEXOY CUCTEMU «CTPYKTypa—CepeloBUIIE» Y
KPUTHYHUI CTaH. PO3p06s1€HO MaTeMaTH4Hi MOJeJIi Halpy>KeHO-1e(OPMaLifiHOTO CTaHy IPYHTOBUX MACUBIB, 110
BPaxXOBYIOTb aHi30TPOIIi0 (iZUKO-MeXaHIYHUX BIACTUBOCTEN ajll0BiaIbHUX BifKJaJeHb. BuU3HaueHO 3aKOHOMIPHOCTI
3MiHM IapaMeTpiB IPUPOAHOTO €JIeKTPOMAarHiTHOTO N0JIs Mif, BIVIMBOM iHTEHCUBHOI (pinbTpalii Ta yuibHeHHS Tila
nam6. OTprMaHO HOBI JjaHi M010 B3a€EMO3B'I3KY MK CeICMOaKyCTUYHOIO €MiCiel0 MacuBiB Ta HMOBIPHICTIO
BMHUKHEHHS HaJI3BMYaHUX CUTYalill HAa CXOBUILAX HeOe3leyH X BinxoaiB. Ha ocHOBI aHasizy 3HAUHOTrO MacuBy
CTaTUCTUYHUX JAHUX IIPO aBaPifHICTh BUSIBJIEHO OCHOBHI aHTPOIIOT€HHI IPUYMHU BiIMOB IIPOTEXHIYHUX CIIOPY
(I'TC) y cBiTOBIiN NpakTuLi. [JeTaJbHO PO3IJISIHYTO METO0JIOTII0 KOMIIEKCHOTO BUKOPUCTAHHS HEPYHIBHUX
IVCTAaHLIMHUX METOIIB MOHITOPMHTY IOBKijIS. JJOBEAEHO, 10 METO, IIPUPOLHOrO iIMITYJILCHOTO
esiekTpoMarHiTHoro nosist 3emai ([TIEMII3) e HaflepeKTUBHIIMM IHCTPYMEHTOM [1J1 €KCIIpec-IiarHOCTUKY CTaHy
rigporexHiuyHux cropyz,. O6rpyHTOBAHO ONTHMAJIbHI IapaMeTPy BUMIipPIOBAJIbHOI MEPEXi /1J1s IPOBEI€HHS
IIOBrOCTPOKOBUX [IOCJIiZIP>KEHb Ha BEJIMKOMACIITAOHUX 06'€KTax. 3aIIPOIIOHOBAHO METOAMKY iHTeprpeTarii
reoi3nyHUX CUTHAJIIB [J151 ONIepPaTUBHOTO BUSBJIEHHS IIPUXOBAHUX 30H PO3YILiJIbHEHHS 260 NeCTPyKLUii IpyHTY. Y
PEe3yJIbTaTi EKCIIEPUMEHTAJIbHUX NOCIIIKEHb BCTAHOBJIEHO KOPEJIALII0 MIXK ITIMTOMOIO €JIEKTPUYHOIO IIPOBiIHICTIO
I'PYHTIB Ta iXHbOIO IOTOYHOIO BOJIOTICTIO. PO3p061I€HO MaTeMaTUYHi MOJeJli, SKi JAl0Th 3MOTY 3 BUCOKOIO TOYHICTIO
OLIiHIOBAaTU JUHaAMIKy IpocyBaHHs GPOHTY QinbTPaLiiHOrO MOTOKY B Yaci. BCTaHOBIEHO [TOPOroOBi 3HAYEHHS
iHTeHcnBHOCTI BUnpoMiHoBaHH4 [TIEMII3, sKi CUTHAI3yIOTh IPO KPUTHUYHY 3arpo3y [IPOPUBY OTOPOJIKYBAIbHOI
namo6u. OTpUMaHO eKCIlepUMeHTaJIbHE MiATBEPIPKEHHS BUCOKOI YyTJIMBOCTI CyYaCHUX MarHiTOMETPUYHUX METO/IiB
IIO BUSIBJIEHHSI 30H PO3YLIiJIbHEHHS Ta MiABUIIEHOI O6BOJIHEHOCTI rifpoTexHiyHux criopyz,. Ha ocHOBI aHamizy
CKJIaJIHOI Ie0JIoriqYHOi OyI0BM PalioHIB pO3TalllyBaHHS HAKOIIMYyBadiB BCTAHOBJIEHO TEKTOHIYHI YMHHWKY BIJIUBY Ha
ix misicHicTb

2. This dissertation is a comprehensive research study that addresses the pressing scientific issue of establishing a
methodology for ensuring the environmental safety of hydraulic structures through the integration of
instrumental diagnostic methods and predictive modeling. Based on an analysis of global trends in the mining
industry, it has been established that disturbances in the hydrodynamic equilibrium of tailings ponds pose
irreversible threats to the geological and aquatic environments of industrial regions. The work establishes that the
progressive degradation of protective dams within the mining and industrial complex of the Dnipropetrovsk region
is caused by the cumulative impact of anthropogenic waterlogging and dynamic loads from transportation routes.
It is argued that existing routine monitoring systems require supplementation with methods for remote
identification of hidden areas of internal erosion. A conceptual model for managing environmental risks has been
developed, based on the identification of zones of geodynamic instability and the assessment of their impact on
the migration of pollutants. As a result of the research, it has been proven that the intensification of filtration flows
is a key indicator of the transition of the “structure-environment” system to a critical state. Mathematical models
of the stress-strain state of soil masses have been developed, which account for the anisotropy of the physical and
mechanical properties of alluvial deposits. Patterns of transformation of natural electromagnetic field parameters
under the influence of active suffusion and compaction of dam bodies have been established. New data on the
correlation between the seismoacoustic emission of massifs and the probability of emergency situations at
hazardous waste storage facilities have been obtained. Based on the analysis of a large array of statistical data on
accident rates, the main man-made causes of gas transmission system (GTS) failures in global practice have been
identified. The methodology for the comprehensive use of non-destructive remote methods of environmental
monitoring has been examined in detail. It has been established that the method of the Earth’s natural pulsed
electromagnetic field (EPEMF) is the most effective tool for rapid scanning of the condition of dams. Optimal
parameters of the measurement network for conducting long-term research at large-scale facilities have been
substantiated. A methodology for interpreting geophysical signals to rapidly identify hidden zones of soil
compaction has been developed. As a result of the research, a correlation between the specific electrical resistivity



of soils and their current moisture content has been experimentally determined. Mathematical models have been
developed that allow for the highly accurate estimation of the dynamics of the filtration flow front’s progression
over time. Threshold values for the radiation intensity of the PIEMPS have been established, which indicate a
critical risk of a breach in the containment dam. Experimental confirmation has been obtained of the high
sensitivity of modern magnetometric methods to the detection of corrosion wear of metal structural elements.
Based on an analysis of the complex geological structure of the areas where the storage facilities are located,
significant risks of seismic impact on their integrity have been identified. The complex environmental situation in
the area of the inactive “Dniprovske” tailings pond in Kamyanske has been examined in detail. It has been
established that the radioactive legacy of former uranium production requires the implementation of special
engineering safety measures. The necessity of urgently reinforcing the phosphogypsum protective layer to reliably
prevent wind-blown dust formation and the infiltration of atmospheric water into the tailings pond bed is
substantiated. A refined scheme of radionuclide migration in underground horizons toward the Konoplyanka River
channel has been developed, allowing the identification of local areas of intense leachate discharge in the sub-
footing section of the protective dams. Mathematical models of uranium isotope adsorption by various types of
foundation soils and the tailings pond body were developed. It was established that the existing hydraulic
connection between the storage facility and the Dnipro River poses a long- term threat on a regional scale.
Detailed maps of the spatial distribution of background radiation in the residential area adjacent to the facility
were obtained.
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