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1. KoMIJIeKCHUM TiJXiz 10 OL[iHKY €KOJIOTiYHOi 6e3I1eKy MaXTHOI EKOCUCTEMU

2. Complex approach to evaluation of mine ecosystem’s ecological safety

Pedepar:

1. Inceprariist npucBsYeHa pPo3po61ii KOMIJIEKCHOTO IMiTX0AY K OLHIIi eKOJIOriYHOi 6e3[1eKH MaxTHUX eKOCHCTEeM Ha
OCHOBI JJaHUX XiMiYHUX METOIiB AOCiI>)KeHHs Mixk(a3-HUX piBHOBAr "IIaxTHA MOPO/ia - TOBEPXHEBa Ta Mif3eMHa
BOJQ", FE0JIONYHUX METO/IiB BUBYaHHS Ae(opMalLifiHUX NPOLECiB Ha IOBEPXHi IOPOLHOTO BifBay i
6ioiHAMKALITHUX METOZIB OL[iHKY 6€3[1eKU B yMOBax METaJIONPECiHIOBOrO HaBaHTaKeHHS. 3aIlIPOIIOHOBAHI Ta
arpo60BaHi IPOrHO3Hi apaMeTpu I iHAKKalii Ta KiJIbKiCHOIO OIIMCAHHS PiBHS PU-3UKY B MOAIOHUX CUCTEMAaX Ta
IoKaszaHa ix afeKBaTHiCTh. JJocimKeHHs MiXK(a3HOTo po3-NoJiny crnojayk TokcuyHux metasnis Cu(ll), Pb(II), Cd(II),
Cr(II1,VI), Mn(Il), Zn(Il) B cuc-TeMax "WaxTHi BOAY - IPUAOHHI Ta IpUOGEPEXHi IPYHTU", "IPUPOIHI Mig3eMHIi i
[IOBEPX-HEBi BOAU - TEPUKOHOBI IOPOIX" CBITYUTH [IPO HAKONMYEHHS! BAJIOBUX POPM BaKKUX ME-TaJliB 3
BMHUKHEHHSM BTOPVHHUX JKepeJi 3a0pyiHeHHS. [I7151 IpOrHo3yBaHHs TaKUX NIPO-11eCiB 3allpOIIOHOBaHA
MaTeMaTHU4Ha MOJEeJIb, @ TAKOXK PO3Pax0BaHO iHJEKC Hebe3eKU 7151 BaJIoBOro BMicTy i pyxomux ¢opm Cu(ll), Pb(1I),
Cd(1I), Mn(1I), Zn(Il). 3cyB mixk¢dazHOi piBHOBaru NpyU3BOAUTD 4O 3HAYHOI'O 30iJIbIIEHHS iHJIeKCY Hebesne-Ku 1Jis

Pb(II), Cd(II), Mn(II) B moBepxHeBUX Ta MiJ3EMHUX BOJAX HaBiTh Ha BixcTaHi 500 M Bif NiAHIOKS TEPUKOHY Ta Ha



rnubuHi 14-24 meTpa. KinbKicHi napaMeTpu eKoJorivyHoi 6e3nexu (iHgekcru He6e3NeYHOCTi i HAKONIMYEHHS]) B
3HAYHOMY CTYIIEHI 3aJ1€XXaTh BiJi FEOEKOJIOTIYHOTO Ta TEXHOJIOTIYHOTO CTaHy MAaCHBIiB ripHUYMX NOPiA. B skocTi
KPUTEPIIO OLIIHKM F€0AMHAMIYHOrO CTaHy IIOPOJHOrO BifiBaJly 3alIPOIIOHOBAHO BUKOPHUCTOBYBATH BiTHOCHY 3MiHYy
IIBAJIKOCTI 3CYBHMX YKiCHUX Aedop-mMauiil. MeTOI0M ripHMYOre€0JIOTi4HOI0 31I0MKOI0 BCTAHOBJIEHO TUIIN
reoJIMHaMiYHOTO CTaHy cUCTeMU. PO3po6iieHi MaTeMaT4Hi MOZIeJIi reofHaMivyHOI ITOBeIiHKY Ha Pi3HUX eTarax
BiZICUTIKY BifjBajia Ta Ha iX OCHOBi BCTAaHOBJIEHO KPUTHUYHE 3HAYEHHSI IIBUIKOCTI BEPTUKAJIBbHUX Aedopmaliii. JlaHa
olliHKa eKkoJioriyHoi iHpopmaTusHoOCTI TpyTOBUX IrpubiB Fomes fomentarius Ta Fomitopsis pinicola npu ix

BMKOPHMCTAHHI B SIKOCTi 610iHAMKATOPIB IJ1s1 OLiHKY METAJI0-IIPECIHIOBOrO HaBaHTAXXEHHSI IAXTHOI €KOCUCTEMMU.

2. The thesis is dedicated to working out of a complex approach to evaluation of mine ecosystems' ecological
safety based on the data of chemical methods used for research of interfacial equilibriums of "mining rock -
surface and underground water, geological methods used for research of deformation processes occurring on
waste dump surface and bioindication methods used for safety assessment in conditions of metal-pressing load.
Prediction parameters for the indication and qualitative description of the risk level in such kind of systems are
proposed and approved while their adequacy is proved. The research of interfacial distribution of compounds of
toxic metals Cu(Il), Pb(Il), Cd(1I), Cr(I11,VI), Mn(II), Zn(I) in the system of "settling tank for mining water - near-
bottom and near-shore soils", "natural underground and surface water - waste heap rocks" testify to the
concentration and accumulation of bulk forms of heavy metals and further formation of secondary pollution
sources. In order to forecast the intensity of the above-stated processes, a mathematical model describing the
change in concentration of Cu(1I), Pb(II), Cd(II), Mn(II), Zn(Il) in soil is worked out, and the hazard index for bulk
content and moving forms is calculated. Shift of a interfacial balance towards the opposite side is observed for the
system of "natural underground and surface water - waste heap rocks" in both working and used waste heaps that
results in considerable increase in the hazard index for Pb(II), Cd(Il), Mn(II) in the surface and underground waters
even at the distance of 500 m from the foot of the waste heap and on the depth of 14-24 meters. Quantitative
parameters of ecological safety (hazard and accumulation indices) mainly depend on geoecological and
technological state of rock massifs (dumps and waste heaps). It is recommended to use a relative change in
velocity of shift sloping deforma-tions as a criterion for assessment of geodynamical state of a waste dump. The
method of mining-and-geological survey allowed defining types of geodynamical state of a "waste dump" system.
Mathematical models of geodynamical behaviour at different stages of fill-ing the dump are worked out and the
critical value of velocity of vertical deformation is determined. Ecological self-descriptiveness of polyporous fungi
Fomes fomentarius and Fomitop-sis pinicola is evaluated with relation to their use as bioindicators for assessment
of metal-pressing load in mine ecosystem.
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