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Pedepar:

1. Incepraniiina po60Ta IPUCBIY€HA BUBYEHHIO BIIJIMBY YNHHMKIB €KOJIOTO-TEXHOTE€HHOI HEOE3IIeKY, SIKa
copmoBana B ripHn40100yBHOMY perioHi, Ha 6i0Ty (Bozy, OBIiTps, egadorony, MmakpomineTH, GiTOIeHO3U, MOXH,
ixtiogayHy), a TakoXX IepCIeKTUBHUM HalpsiMaM peHaTypaJizalii JOBKiJs ripHUYKX palioHiB. Y CBITOBOMY acIeKTi
CKJIasiacs NO3UTUBHA TEHAEHLIis 100 AOCIIPKEHHS BXXKUX METaJIiB y BOJoMMax (piukax, o3epax), ka Mae
IeKiJIbKa HaIpsIMiB: BMICT y BOZi, BMICT y JJOHHMX BiIKJIaIEHHSX, BMICT y OpraHiamMax pu6 Ta BOJHOI pOCIMHHOCTI,
BMICT y egadoTonax npubepesKkHo-BOIHOI 30HU Ta BMICT y 0IazaX, 3pOLIyBaIbHii BOZi Ta OYMIEHUX CTOKaxX. AHai3
HayKOBUX JIKepeJI II0Ka3aB, 1110 HaMEHII TOCTiIKEHUMH i3 HaBeJJEHUX CKJIAIOBUX € BMICT B&)KKUX METAJIIB y
BOJHIN pOCAMHHOCTI. OCOGIMBOCTI CE30HHOI AMHAMIKY 3a0pYIHEHHS BOJY TEXHOT€HHUX BOJIOMM Ta PiK BUBYAJIU
MeToJlaMu NoOyBaHHS NaHuX. JJoOOyBaHHS JaHUX — Lie [IPOLeC aHAJIITUYHOIO JOCiI)KeHHS BeJIMKUX MACUBIB

indopmarii 3 MeToI0 BUSIBJIEHHS [IEBHUX 3aKOHOMIPHOCTE i 3a71e)KHOCTEN MixK 3MIHHUMU, SIKi MO>KHA 3aCTOCYBaTH



IO HOBUX CYKYIIHOCTEN JAaHUX, Ta JOCTOBIPHOIO IIPOTHO3YBaHHS IIPOLECIB i ABUIL. JJOCIiIKEHHS BKIIIOYAIN TPU
OCHOBHi eTanu: BUBYEHHS CTPYKTYpY B3aEMHOI'0 PO3TALIyBaHHS €JIeMEHTAPHUX JiISIHOK y 6araToBUMIipHOMY
IIPOCTOPi O3HAK BMICTy BaKKUX METaJIiB, MATEMaTUYHE MOJIEJIIOBAHHS CTPYKTYPH Ta IIEPEBIPKY MaT€MaTUYHOI
mogesi. OCHOBY eKoJIoTiqHOi iH(popMallii CTaHOBJISATh BilOMOCTI ITPO piBeHb 3a0pyIHEHHS BOAM Ha 5 AijlgHKax 9
BakkuMU MeTanamu: Cu, Cd, Zn, Pb, Cr, Co, Mn, Ni, Sr. MaTeMaTu4He MO €EJIOBAHHS 30iICHIOBAJIN IIJIIXOM
BCTAHOBJICHHSI CUCTEMaTUYHMX B3a€MO3B I3KiB MK KOHL@HTPALiSIMU BasKKUX MeTasiB. KOXKHY IisiHKy MOXKHA
IIPEe/ICTaBUTH Y BUIJISLi TOUKU Y 6araTOBUMiPpHOMY ITPOCTOPi 03HAK, KOOPAMHATH SIKOI BifITIOBiAI0Th 3HAYEHHSIM
KOHLIEHTPALiil XiMiYHUX €JIEMEHTIB. Y IIbOMY BUNAAKY MOIiOHICTh AiJITHOK 3a CYKYITHICTIO €KOJIOTIYHUX NTapaMeTpiB
3a0pyIHEHHS CepeloBUILA MO>KHA BU3HAYUTU Ha OCHOBI BificTaHe MK Toukamu. CyTb I10JaJbIIO] MaTeMaTUYHOL
[IpOLENyPU MOJISITA€ Y BUAJIEHHI OCell MaKCUMAJIbHOIO BapilOBaHHS, BU3HAYEHHI iX KiJIbKOCTI, OLIiHIIi BKJIaZy
KO>XKHOTO €KOJIOT{YHOTrO ITapaMeTpa y BapiloBaHHs Ha OCHOBI aHasIi3y roJIOBHUX KOMITIOHEHT. [lepeBipky
MaTeMaTU4HOI MOJEJli BUKOHYBAJIM HA OCHOBI IIOPIBHSJIBHOIL OLIIHKY ITOJIOKE€HHS OUISTHOK Ha OCSX MAaKCUMAJIbHOTO
BapiloBaHHs (6araToBUMipHOI opJuHallii) i3 pe3ysbTaTaMu CE30HHOI AUHAMIKU XiMiYHOTO 3a0pyIHEHHS BOLIU.
BuBYEHHsI BUJJOBOTO CKJIAly i CTPYKTYPU POCJIMHHOTO BKPUTTS, 6yJ0BU i Pi3NKO-XiMIYHUX BJIACTUBOCTEN
c(pOPMOBaAHOTO I'PYHTOBOT'O MTOKPUBY, & TAKOXK JOCJiI>)KEHHS peBiTani3aliH1X IPOLECiB y TOCTTEXHOTE€HHUX
€KOCHUCTEMax IIPOBEJeHO MeTO/IOM IOJIbOBUX JIOCIIIKEeHb [TOPYIIEHUX TepuTopiil. OnpaiioBaHHs BinibpaHux pob
371ilicHeHO B JlabopaTopii NpOMUCIIOBOI TOKCUKOJIOTI JIbBIBCBKOI'O HallioHAJIbHOTO MEIUYHOIO YHiBEPCUTETY iM.
Hanuna Tanuupskoro (M. JIbBiB, YKpaiHa), cBigono N2 PJI 068 /22 Bin, 01.12.2022 p. mpo BifOBiTHICTb CUCTEMU
KepyBaHHS BUMipioBaHHAMU BinnosigHo 1o ICTY ISO 10012:2005 ta ep>kaBHil ycTaHOBI «JIbBiBChKMIT 0651aCHUN
LIEHTP KOHTPOJIIO Ta NpodisakTUKU XBOpoO» MiHicTepcTBa OXOPOHU 370pOB’sl YKpaiHu. Yci pe3ysibTaTu AOCiIKeHb
odopMJIEHi BiiNOBIZHUMHU IPOTOKOJIAMHU JOCHiIKeHb. [ paHnyHO-ponycTuMi KoHueHTpauii (IJK) BMicTy BaxXKHX
METaJIiB Y IOpOZi MOPiBHIOBAJM i3 JaHWMMU, SIKi BioOpaskeHi B my6uikanisx. Koediuientn kopensuii 3a I[Tlipconom
PO3paxoByBaJINCS 3a AOIIOMOrolo nporpamu MS Excel.

2. The dissertation is devoted to studying the impact of environmental and technogenic hazards in the mining
region on biota (water, air, edaphotopes, macro-mycetes, phytocoenoses, mosses, ichthyofauna), as well as
promising areas of environmental renaturalisation of mining areas. Globally, there is a positive trend in the
investigation of heavy metals in water bodies (rivers and lakes) in several areas: content in water, content in
sediments, content in fish and aquatic vegetation, content in edaphotopes of the coastal and aquatic zone, and
content in precipitation, irrigation water and treated wastewater. The analysis of scientific sources showed that
the least studied of these components is the content of heavy metals in aquatic vegetation. The peculiarities of
seasonal dynamics of water pollution in technogenic reservoirs and rivers were studied by data mining methods.
Data mining is the process of analytical research of big data sets in order to identify certain patterns and
dependencies between variables that can be applied to new data sets and reliable forecasting of processes and
phenomena. The research included three main stages: studying the structure of the relative location of elementary
sites in the multidimensional space of heavy metal content features, mathematical modelling of the structure, and
verification of the mathematical model. The basis of the environmental information is the data on the level of water
pollution at 5 sites with 9 heavy metals: Cu, Cd, Zn, Pb, Cr, Co, Mn, Ni, Sr. Mathematical modelling was carried out
by establishing systematic relationships between heavy metal concentrations. Each site can be represented as a
point in a multidimensional feature space, the coordinates of which correspond to the values of chemical element
concentrations. In this case, the similarity of the sites in terms of a set of ecological parameters of environmental
pollution can be determined based on the distances between the points. The essence of the subsequent
mathematical procedure is to identify the axes of maximum variation, determine their quantity, and estimate the
contribution of each ecological parameter to the variation based on principal component analysis. The
mathematical model was tested based on a comparative assessment of the position of the sites on the axes of
maximum variation (multidimensional ordination) with the results of the seasonal dynamics of chemical water
pollution. The species composition and structure of the vegetation cover, structure and physical and chemical
properties of the formed soil cover, as well as the investigation of revitalisation processes in post-technogenic
ecosystems were carried out by field studies of the disturbed areas. The selected samples were processed at the



Laboratory of Industrial Toxicology of Danylo Halytskyi Lviv National Medical University (Lviv, Ukraine), certificate
No. PJI 068 /22 dated 01.12.2022 on the compliance of the measurement management system in accordance with
DSTU ISO 10012:2005 and the State Institution ‘Lviv Regional Centre for Disease Control and Prevention’ of the
Ministry of Health of Ukraine. All research results are registered in the relevant research protocols. The maximum
permissible concentrations (MPC) of heavy metals in the rock were compared with the data reported in
publications. Pearson correlation coefficients were calculated using MS Excel.
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