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Pedepar:

1. InceprauiiiHa po60Ta NPUCBSIYE€HA BUBYEHHIO OCOOJIMBOCTSM BIIJIMBY YNHHUKIB €KOJIOTO-TEXHOT€HHOI HEOE3IEKU
JIIKBiJOBAaHMX IIAXT Ha MiJCUCTEMY IPUPOJHUX 00 €KTIB (I'PYHTH, IOBEPXHEBI Ta Mii3€MHi BOAOWMHU, NIOBITP4, 6i0Ta)
Ta peHaTypasisauii NifCuCTeMHU WTYYHUX 00 €KTIB (OeBaCcTOBaHI JIaHWAPTH) 32 JOIOMOroI0 (PiToMeTiopaTUBHUX
METOZIB. JIOCiI>KeHHS TeMITepaTypPHUX Ta BOJIOTICHUX PEXMMIB 3racalouux TEPUKOHIB y BECHSIHUN I1epiof
IoKasaJy, 1o HaibiIbMUMU TeMIIepaTypHUMU peskuMmami (+33°C-+39°C) xapakTepusyBancs OiIsIHKA Y MiCLsIX

rOpiHHS, AKi 3HaXOIATbCS Ha CEPEIHbOMY SPYCi MiBIEHHOI €KCIO3ULii CXuily. 3racaloyi BilBajv BHACIIILOK



MIPOLECiB TOPiHHSA CIIPUYMHSIOTh BUTOPAHHS KOPEHEBOI CUCTEMU POCJIMH, 10 CIIPUYMHSE YCKIATHEHHS
[IPOBEJI€HHSI PEKYIbTUBALIHMX POOIT. BasknBruM (Pi3sMKOXIMIYHMM ITOKA3HUKOM BifIBaJIbHOI IOPOY € 30JIbHICTD
(BMiCT y BilCOTKax 3aJIMILKY, SIKU He 3ropae). CepenHs 30JbHICTb IOPOAY Iil0YMX BifiBajiB CTaHOBUTH 79,1- 79,4%.
HariBu1a 30J1pHICTb, 3TiIHO OOCTEXEHD, IPUTAMaHHA [il0UOMY BiiBasly maxTu «JlicoBa» Ta CTAaHOBUTD 88,4%.
Harnmxkua - maxru «4epBoHorpancbkay (73,7%). BctaHOB/IEHO, IO BMICT BaKKUX METAJIIB Y IOPOAi HEOLHOPIIHNUIL.
3a cepepHiM 3HayeHHsIM, nepesullieHHs ['JIK Bussieno nis Pb, Ni ta Co (maxta «1epBOHOrpaichKay).
CrioctepiraeTbcsi aHOMaJIbHO BUCOKHUI Ta HepiBHOMipHUI BMicT Co, AaHi 11711 SIKOTO KOJIMBAIOThCS Bif, 9,3 MT /KT 11O
17100 mr/kr. Takuit HepiBHOMIpHUI BMicT Co y IOpOAi MOXKe OyTH IOB'SI3aHUM i3 TUM, IO IOPOJA, sIKa 3 BUMHSTA i3
axTy Ha raubuHax Big 800 M 101100 M BizcunaeTbcs XaOTUYHO Ha Pi3Hi OisHKY BifBasy. Y HalIOMy BUMAJKY,
OIMCOBA CTaTUCTUKA Ta TecTU KosmmoroposaCmipHOBa, Illamnipo-Binbka fae migcTtasy A1 BiIXUIECHHS IPUITYIIEHHS
IOZ0 HOPMAJIbHOT'O PO3IOLiNTy BaKKAX METAJIB Y IOPOAHUX BilBaslax, SIKi MijsAranyu qOociiaxeHHo. Hanbinbm
0JIM3bKAMU 4,0 HOPMAJIbHOTO € PO3MOoAinu y Bipanax Cu Ta Zn. 3arajiom, B HalIOMY BUNAIKy KOPEJISLifHNN 3B'130K
MDK BaKKUMU MeTajlaMu B [IOPOJIi HMXK4Ye CepeHboro, a y 1/3 Bumnankax B3arasi He IPOCliiKOBYEThCS.
Henapamerpuynuii koedinient CriipmeHa (rs) BUSIBUB C€PeIHiN piBeHb KOpeJIslii BMiCTy BaXXKUX METaJliB B [1apax
Mn Tta Ni (rs=0,46), Mn ta Zn (rs=0,52), Ni ta Zn (rs=0,58), Cu ta Zn (rs=0,49). OuiHKy nogi6éHOCTi MicLIen0JI0XeHb 3a
KOHILIEHTpali€lo XiIMiYHUX eJIeMEHTIB MU 3[IiiCHIOBaIX HAa OCHOBI KJIaCTePHOro aHamisy (mwaxrta «Hagis»). [Tpu npomy
MU BUKopucToByBaiu MeTog, Yopaa (Ward's method), npu sikomy BcepeiuHi kyacTepiB OoNTUMIZyeTbCsl MiHiMabHa
IVCIIePCis, a B MifICYMKY CTBOPIOIOTbCS KJIACTEPU MPUOJIN3HO OJHAKOBUX PO3MIipiB. B sIKOCTI Mipu BizMiHHOCTEN
BUKOPUCTOBYBasu BifcTanb EBkiina (Euclidean distances). '0710BHUM MiICyMKOM i€papXi4HOTO KJIaCTEPHOTO
aHasi3y € geHpporpama. TUIoBMN MifXil 4O KIACTEPHOTrOo aHai3y pPO3NOIiNy XiMiYHUX €JIEMEHTIB IOJISITaE Y
BHMKOPHCTaHHI B SIKOCTi 00’€KTIB €JIeMEHTapPHUX JAiJITHOK TEPUKOHY. Ajle MU JOAATKOBO BUKOPUCTAIH i
azbTepHAaTUBHUM Nifxia. Cami xiMiuHI €JIeMEeHTH TaKOXK MOXKYTb BUCTYIATH B POJIi 00'€KTIiB aHai3y, O3HAKaMU SIKUX
€ X KOHLIEHTpaLii Ha eJleMeHTapHUX JiIsTHKax TEPUKOHY. 3aBASKY TaKOMY MiIXONy MU BU3HAUUIIY TOLIOHICTD
XiMIYHMX €JIEMEHTIB BiITIOBIHO [10 ixX pO3I0AiNy Ha TEPUKOHI, 30KpemMa BUAIIMIIM Taki acoujanii (rpynu) XiMivHUX
enemeHTiB: [ - Mg, Ca, S; II - Al, Fe, K, Si; Il - Cu, Ni, Zn, Cr; IV - P, Mn; V - As, Pb, Co; VI - Sn, Dy, Cd. IIns
KOHLeHTpauiit Mg i Pb koediuient xopensauii r=0.95, Mg i Al - r=0.95, Ali K - r=0.96, Pi Fe - r=0.95, Cri Sn -
r=0.81, Fe i Co - r=0.95, Cu i Ni - r=0.92. Cnabkuii 3B's130K LEMOHCTPYIOTh TaKi apu ximiuHux enemeHTiB: CaiP -
r=0.28,Sii S - r=0.20, Fe i Ca - r=0.35, Ki Ca - r=0.29, Fe i C - r=0.21. Haiicnabmuii 38’130K I110/10 KOHLIEHTpallil
XiMiYHMX €JIEMEHTIB JE€MOHCTPYE Si, 1151 SIKOTO CepeliHE 3Ha4eHHsI KoeillieHTa KopeJsauii cTaHoBUTb 0.36, a TaKOXK
Ca (cepepnHe 3HauenHs r=0.43). JlocyimpKeHHs BaJIOBOro BMiCTy BaXKux meTtasiB Mn, Fe, Co, Ni, Cu, Zn, Cd, Pby
ropusoHTax 0-15 cm i 0-20 cM NopoAHOro BifBasy I10Ka3as, 10 iX 3HAaYEHHS He NepeBUILYIOTb FPAaHUYHO-
IOITyCTUMI KOHLIEHTpaLlii, IKi BCTAaHOBJIEH] [I€p’)KaBHUMU CTaHHAPTaMU YKpAiHy [J1s IPYHTIB. 3HAaYEHHSM, SIKE
IepeBullye 'PaHNYHOAOIYCTUMI KOHLIEHTpaLii BcTaHOBIEHO 1711 Cu (gocimKyBaHa AinsHKa N24) 6ims migHIAOKS
IIOPOJIHOTO BiziBasy 3i cxony. [IpoTe, MOKa3HMKY BMICTy BaXXKKUX METaJliB y IIOPiBHSHHI i3 QOHOBMMYU 3HAUYEHHSIMU
(mocmimxyBaHa AingHKa N26) nepeBuILyIOTh 32 OKPEMUMU €JIEMEHTAaMU B [,eCITKU pasiB. BctaHoBIEHO, 10
HaN6isbII 326PYAHEHOI0 BAXKKMU METAJIaMU € IOCiIKyBaHa IinsHKa N24 y ropusonTi 0-15 cM, siKa 30cepeiskeHa
i3 cximHOTO 60KY 61181 MigHDKKS. [TOKa3HUKYM BMICTY BaKKUX MeTasliB Ha (POHOBIN AiJIsHL, SKa 30CepeKeHa B
paziyci 3 KM BiJi TOPOJHOTO BifjBajly, € HAMHIKYUMU Y ropu3oHTi 0-15 cM. OCHOBHA 0COOIUBICTb (POPMYBaHHS
€KOTOIIiB BifjBaJly IIOB'I3aHa i3 3pOCTaHHSM KOHLIEHTPALlii BCiX 6€3 BUHSITKY XiMiUHUX €JIEMEHTIB y [IOPiBHSIHHI 3
npupogHUM poHoM. Haiibinbi TicHMI 3B'130K 3 iHTEHCHUBHICTIO QaHTPOIIOT€HHOTO HAaBAaHTAXKEHHSI IEMOHCTPYIOTh
Mg, Pb, Sn, Fe, Al, Cu, P, Ni, Zn. BigMiHHiCTb Mi’K €KOTOIIaMU Pi3HMX €KCIIO3ULIil BifiBajy MIOSICHIOETHCSI B

OCHOBHOMY piBHEM KoHILeHTpalii Ca i Al

2. The dissertation is devoted to the study of the peculiar effects of environmental and technological hazards of
abandoned mines on the subsystem of natural objects (soils, surface and underground water bodies, air, and biota)
as well as the use of phytomeliorative methods for renaturalization of the subsystem of artificial objects
(devastated landscapes). The investigation of temperature and humidity conditions of dying waste heaps in spring
showed that the highest temperature regimes (+33°C-+39°C) were observed in the areas of burning located in the
middle tier of the southern exposure of the slope. Dying out dumps due to combustion processes lead to burnout



of the root system of plants, which makes recultivation work more difficult. Ash content (percentage of unburned
residue) is an important physicochemical indicator of waste rock. The average ash content of the waste rock of the
operating dumps is 79.1- 79.4%. According to the surveys, the highest ash content is inherent in the operating
dump of the Lisova mine and amounts to 88.4%. The lowest is at Chervonohradska mine (73.7%). It was determined
that the content of heavy metals in the rock is variable. According to the average value, the MAC is exceeded for
Pb, Ni and Co (Chervonohradska mine). An abnormally high and uneven Co content is observed, ranging from 9.3
mg/kg to 17100 mg/kg. Such an uneven Co content in the rock may be related to the fact that the rock removed
from the mine at depths from 800 m to 1100 m is randomly dumped in different sites of the dump. In this case, the
descriptive statistics and Kolmogorov-Smirnov and Shapiro-Wilk tests suggest that the assumption of a normal
distribution of heavy metals in the waste heaps in the study area should be rejected. The Cu and Zn distributions in
the dumps are closest to the normal distribution. In our case, the correlation between heavy metals in the rock is
below average, and it is not detected in 1/3 of the cases. The non-parametric Spearman's coefficient (rs) revealed
an average correlation between the content of 13 heavy metals in pairs of Mn and Ni (rs=0.46), Mn and Zn (rs=0.52),
Ni and Zn (rs=0.58), and Cu and Zn (rs=0.49). The assessment of the location similarity in terms of chemical
element concentrations was based on cluster analysis ("Nadiya" mine). We used the Ward's method, which
optimizes the minimum variance within clusters, resulting in approximately equal-sized clusters. The Euclidean
distances were used as a measure of differences. The main output of hierarchical cluster analysis is a dendrogram.
A typical approach to chemical element distribution cluster analysis is the use of waste heap elemental areas as
objects. However, an alternative approach was also used. The chemical elements may also be the objects of
analysis, characterized by their concentrations in elementary areas of the waste heap. That approach allowed to
determine the similarity of chemical elements by their distribution on the waste heap, particularly, the following
combinations (groups) of chemical elements were identified: I - Mg, Ca, S; II - Al, Fe, K, Si; Il - Cu, Ni, Zn, Cr; IV - P,
Mn; V - As, Pb, Co; VI - Sn, Dy, Cd. The correlation coefficient for Mg and Pb concentrations is r=0.95, Mg and Al -
r=0.95, Al and K - r=0.96, P and Fe - r=0.95, Cr and Sn - r=0.81, Fe and Co - r=0.95, Cu and Ni - r=0.92. The
following pairs of chemical elements demonstrate a weak connection: CaiP - r=0.28, Sii S - r=0.20, Fe i Ca -
r=0.35, KiCa - r=0.29, Fe i C - r=0.21. The weakest relationship between the concentration of chemical elements is
demonstrated by Si, having an average correlation coefficient of 0.36, and Ca (average r=0.43). An investigation of
the gross heavy metal content of Mn, Fe, Co, Ni, Cu, Zn, Cd, Pb in the 0-15 cm and 0-20 cm horizons in the waste
heap revealed that their concentrations do not exceed the maximum permissible concentrations established by
the state standards of Ukraine for soils. Cu content exceeding the maximum permissible concentrations was found
at the foot of the waste heap in the east (study area No. 4). However, the content of heavy metals in comparison
with the background values (study site No. 6) exceeds the values for some elements by ten times. It was found that
the most contaminated with heavy metals is the investigated 14 area No. 4 in the horizon of 0-15 cm, located on the
eastern side at the foot. Heavy metal content in the background area, located within a radius of 3 km from the
waste heap, is the lowest in the 0-15 cm horizon. The main feature of the formation of the dump ecotopes is
related to the increase in the concentration of all chemical elements compared to the natural background. Mg, Pb,
Sn, Fe, Al, Cu, P, Ni, and Zn demonstrate the highest correlation with the intensity of anthropogenic load. The
difference between the ecotopes of various dump exposures is basically caused by the concentration of Ca and Al
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ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTb: NOJINIEHHS CTaHY HABKOJIMIIHBOTO CEPEOBUIA

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'A130K 3 HAYKOBHMH TeMaMH: 0121U113363

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ITonnoBu4 Bacusip BacunboBu4

2. Vasyl V. Popovych
KBasidikamis: 1. . u., npodecop, 21.06.01
InenTudikarop ORCHID ID: 0000-0003-2857-0147

JoparkoBa iHpopmauist: https://www.webofscience.com/wos /author /record /38110927,
https:/ /www.scopus.com/authid /detail.uri?authorld=57204495055;
https:/ /scholar.google.com.ua/citations?user=RNkMAtEAAAAJ&hl=uk&oi=ao

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: JIbBiBCHKUIT [IepKaBHUI1 YHIBEPCUTET 6e3TeKn

SKUTTEIISITBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, VkpaiHna
dopma BiracHOCTI: JlepxasHa

Cdepa ynpaBiriHHSL: [lepkaBHa ciyx6a YKpaiHy 3 HAA3BUYaNHNX CUTYaLii
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI



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

1. Ilerpymka Irop Muxainnosuy

2. IThor M. Petrushka

KBasigikamis: 1. 1. u., npodecop, 05.17.08, 21.06.01
I,ILeHTl/I(l)iKaTOP ORCHID ID: 0000-0003-3344-4196

JopaTrkoBa iHpopMmanist: https://www.webofscience.com/wos /author /record /1742498;
https:/ /www.scopus.com/authid /detail.uri?authorld=6504340729;
https://scholar.google.com.ua/citations?hl=uk&user=_0D4broAAAAJ

IloBHe HaliMEeHYBaHHSI IOPUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBIBCbKA MOIITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,q)KeHHﬂ: ByJ. CrenaHa Bangepu, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. [TaBinyenko Aprem Bonogumuposuy

2. Artem V. Pavlychenko

KBastidikamis: 1. 1. 1., npodecop, 21.06.01
ImenTudikarop ORCHID ID: 0000-0003-4652-9180

JoparkoBa iHdpopMmamist: https://www.webofscience.com/wos /author /record /736291,
https:/ /www.scopus.com/authid /detail.uri?authorld=55522742000;
https:/ /scholar.google.com.ua/citations?hl=uk&user=72Zq-KEAAAA]

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHuii TexHiuyHuil yHiBepcuTeT "JIHinpoBchka

MoJliTexHika"

Kopg 3a €IPIIOY: 02070743

Micuesnaxo,lpKeHHﬂ: npocnekT JImutpa SIBopHUIBKOTO, 6y 1. 19, IHinpo, [JHinposcbkuil p-H., 49005, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. JlynboBa OkcaHa BonogyumupisHa

2. Oksana V. Lunova

KBasigikanis: 1. 1. 1., nou., 21.06.01
Imentudikarop ORCHID ID: 0000-0002-2869-736X

HoparkoBa iHpopmamist: https://www.webofscience.com /wos /author /record /2175155;
https:/ /www.scopus.com /authid /detail.uri?authorld=57192427721;
https://scholar.google.com.ua/citations?hl=uk&user=gZJvsTUAAAAJ

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: [lepkaBHuii yHiBepcuTeT "YKUTOMUPCHKA MOMTiTEXHIKA"
Kopg 3a €IPIIOY: 05407870

Micue3HaxoaKeHHS: sy Uyanisckka, 6y71. 103, JKuromup, JKuromupebkuii p-H., 10005, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKN YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETChKUI

PeuenseHTu

BaacHe IlpizBume Im's I[1o-6aTbKOBI:
1. Toniitt Haranis JlaHuniBHa

2. Nataliya D. Hotsii

KBasmigikamis: . c.-r. 1., 03.00.16
InenTudikarop ORCHID ID: 0000-0002-6108-5963

JoparkoBa iHpopmanist: https://www.scopus.com/authid /detail.uri?authorld=57886851800;
https:/ /scholar.google.com.ua/citations?hl=uk&user=LJaPTpQAAAAJ

IloBHe HafIMeHyBaHHH IOPUIHUYHOL 0CO0OH: JIbBiBCHKMIl [IepKaBHMIT yHIBEPCUTET 6e3TeKn

SKUTTENiSITIBHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJ1. KnenapiBceka, 6ya. 35, JIbBiB, 79007, Ykpaina
dopma BiracHOCTI: JlepxaBHa

Cdepa ynpaBitiHHSL: [lepkaBHa ciyx6a YKpaiHy 3 HaI3BUYANHNX CUTYaLLii
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

VIII. 3aKkJII04Hi BiZOMOCTi

Biiacue IlpisBuie Im's I1o-6aThKOBI Kapabur Bacub BacusiboBud

TOJIOBH pajgu



Biacue IpizBume Im's [10-6aTbKOBI Kapa6un Bacuib BacunboBuy

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY Pepis Ipuna

00JIiKOBUX JOKYMEHTIB

PeecTpaTop VkpIHTEI

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

OisSIIBHOCTI




