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1. Incepraniiina po60Ta IPUCBIY€HA BUBYEHHIO BIIJIMBY YNHHHKIB €KOJIOTO-TEXHOTE€HHOI Hebe3eKy, siKa
copmoBaHa B ripHU4000yBHOMY perioHi, Ha 6i0Ty (BOfy, IOBITPS, efadoTonu, MakpomineTy, QiToLeHO3U, MOXH,
ixTiodayHy), a TaKOXX NepCHEKTMBHUM HalpsMaM peHaTypasisalii JOBKiJIs ripHUYMX PalloHiB. Y CBITOBOMY aCHeKTi
CKJlajacs MO3UTHUBHA TEHIEHIIiS 0A0 NOCAiIKEeHHS BAKKUX MEeTajliB y BOGONMax (piukax, 03epax), sKa Mae
IleKijibKa HaIlpsIMiB: BMICT y BOZi, BMICT y JOHHUX BiIIK/IaJleHHSIX, BMICT y opraHiamax pu6 Ta BOJHOI pOCJIMHHOCTI,
BMICT y effadoTonax npubepeKxHo-BOJHOI 30HU Ta BMICT y 0najjax, 3poLlyBajlbHiil BOZi Ta OYMIEHUX CTOKaX. AHai3

HAYKOBUX [PKEPEJI [I0OKa3aB, 10 HaMMEHII ,I[OCJIi]_I)KeHI/IMI/I i3 HaBE€OEHNX CKJIIaOOBUX € BMICT Ba>KKUX METaJliB y



BOJHIN POCIMHHOCTI. OCOGJIMBOCTI CE30HHOI AMHAMIKU 3a0PyLHEHHS BOOY TEXHOT€HHUX BOJOMM Ta PiK BUBYAIN
MeToJaMu NoOyBaHHS IaHUX. JJoOyBaHHS JaHUX — Lie [IPOLeC aHAJIITUYHOrO NOCiI)KeHHS BeJIMKUX MACUBIB
iHopmallii 3 MeTOI0 BUSIBJIEHHS IEBHUX 3aKOHOMIPHOCTEH i 3a71eXKHOCTEN MixK 3MIHHUMU, SIKi MO>KHA 3aCTOCYBaTH
IO HOBUX CYKyIHOCTE! JAHUX, Ta JOCTOBIPHOTO TPOrHO3yBaHHSI NPOLECiB i By, JOCiKeHHs BKII0YaIu TpU
OCHOBHi eTanu: BUBYEHHS CTPYKTYPY B3AEMHOI'0 PO3TALIYBaHHS €JIeMEHTAPHUX IiISIHOK y 6araToBUMIipHOMY
IIPOCTOPi O3HAK BMICTy BaKKUX METaJIiB, MATEMaTUYHE MOJIEJIIOBAHHS CTPYKTYPH Ta NIE€PEBIPKY MaT€MaTUYHOI
mogei. OCHOBY eKoJIoriyHoi iHpopMallii CTAHOBJATH BilOMOCTI IIPO piBEHb 3a0pyAHEHHS BOAU Ha 5 AingHKax 9
BakkuMu Metanamu: Cu, Cd, Zn, Pb, Cr, Co, Mn, Ni, Sr. MaTemaTru4YHe MOJIEJIIOBaHHS 30iICHIOBAJIN IIJIIXOM
BCTaHOBJIEHHS CUCTEMaTUYHUX B3a€EMO3BI3KiB MK KOHLIEHTPALiSIMU BasKKUX MeTasiB. KOXKHY IinsHKY MOXKHA
IIPeJCTAaBUTHU Y BUIJISAi TOUKM Y 6araTOBUMIPHOMY IIPOCTOPi 03HAK, KOOPJMHATH SIKOi BiAOBiAIOTh 3HAUEHHSIM
KOHLEHTPALiM XiMiYHUX €JIEMEHTIB. Y IbOMY BUIIAJIKy TIOJiOHICTb [iJITHOK 3a CYKYIIHICTIO €KOJIOTIYHUX [TaPaMETPiB
3a0pyIHEHHS CepeloBHILa MOJKHA BU3HAYUTU HA OCHOBI BificTaHe MiX Toukamu. CyTh [10JAJbIIO] MaTEeMAaTUYHOL
NIpOoLeIyPH MOJISITA€ Y BUAJIEHHI OCell MaKCUMAaJIbHOTO BapilOBaHHS, BU3HAYEHHI iX KiJIbKOCTI, OLIiHIIi BKJIaAy
KO>KHOTO €KOJIOT{YHOTrO ITapaMeTpa y BapiloBaHHs Ha OCHOBI aHaJIi3y roJIOBHMX KOMITIOHEHT. [lepeBipky
MaTeMaTU4HOI MOJEJli BUKOHYBJIM HAa OCHOBI IIOPIBHSIJIBHOIL OLIIHKY ITOJIOKE€HHS AUISTHOK Ha OCSIX MAKCUMAJIbHOTO
BapiloBaHHs (6araToBUMipHOI opAuHallii) i3 pe3ysbTaTaMu CE30HHOI AUHAMIKU XiMiYHOTO 3a06pyIHEHHS BOLU.
BuBueHHS BUJIOBOTO CKJIaAy i CTPYKTYPHU POCJIMHHOTIO BKPUTTS, OYZOBHU i (i3UKO-XiMiYHMX BJIACTUBOCTEN
c(OpMOBAHOTO I'PYHTOBOTO IIOKPUBY, & TaKOXK JIOCIIPKEHHSI peBiTali3alliffHUX MPOLECiB y MOCTTEXHOT€HHUX
€KOCHCTEMAaX MTPOBEJEeHO MeTOL0M IOJIbOBUX JIOCIIIKEHb TOPYIIEeHNX TepuTopii. OnpanoBaHHs BinibpaHux npob
37ificHeHO B JlabopaTopii NpOMUCIIOBOI TOKCUKOJIOTI JIbBIBCHKOI'O HallioHAJIbHOTO MEIUYHOI0 YHiBEPCUTETY iM.
Hanuna Tanuupbkoro (M. JIbBiB, YKpaiHa), cBigonTBo N2 PJI 068 /22 Bin 01.12.2022 p. mpo BifMOBiTHICTb CUCTEMU
KepyBaHHs BUMipioBaHHIMU BinnosigHo 1o ICTY ISO 10012:2005 ta [lep>kaBHil ycTaHOBI «JIbBiBChKMI 0651aCHUM
LIEHTP KOHTPOJIIO Ta NMpodisaKTUKU XBOpoO» MiHicTepcTBa OXOPOHU 30pOB’sl YKpaiHu. Yci pesysibTaTu AOCiIKeHb
odopMJIeHi BiNOBIZHUMY TPOTOKOJIAMHU JOCHiIKeHb. [ pannyHo-ponycTuMi KoHuenTpauii (IJK) BMicTy BaxkKUX
METaJliB Y IOpOZi NOPiBHIOBAJIM i3 JAaHUMHU, SIKi BiloOpakeHi B ny6iikanisx. KoegilieHTn kopessuii 3a [TipcoHoM
PO3paxoByBaINCS 3a AOIIOMOrolo mporpamu 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. PJ1 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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TOJIOBH pajgu



BiacHe IIpizBuie Im's I1o-6aThKOBI Kysux Anpipiit Jlannsnosud

TOJIOBYIOYOTO Ha 3acCiiaHHi

BinmoBimasbpHUI 3a Hi,ILI‘OTOBKy Pomanenup XpuctrHa MukosaiBHa

00JIiKOBUX JOKYMEHTIB

PeecTpaTop VkpIHTEI

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

OisSIIBHOCTI




