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Pedepar:

1. Inceprauiiina po60Ta IpUCBsIYeHAa aKTyaslbHill IpO6seMi 3MEHIIIEHHSI aHTPOIIOT€HHOT'O BIVIUBY HA [PYHT
IIPOMUCJIOBUM MiANPUEMCTBOM LIJISIXOM MOJEJIIOBAHHS Ta IPOTHO3YBAaHHSIPO3IOBCIOIKEHHS 3a0pyIHIOI0UMX
PEYOBUH 3 IOTOKOM BOJIOTY B 'PYHTOBOMY I1Iapi B rpoueci (inbTpalii i BIIMBOM IPOMHUCIOBUX 00 €KTIB.
PesynbTaT pob0TH NpOMIIIK anrpobaliiio Ta 0yiy BIPOBaAKeHHI. 3arasbHuil QinbTpauiiHu nporec
PO3IJISIIAETHCS SIK KOMILJIEKC OKpeMuX Qi3nyHux i ¢pi3uKo-xiMiYHUX IIpOLieCiB B IPyHTOBOMY 1api. B xoxi

IOCJIiIKEHHS PO3IJISIHYTI OKpeMi CKJIafIoBi Ipouecy (pinbTpallii Ta IpOBELEHO OOIPYHTOBAHUI BUOID



MaTeMaTU4YHUX MOJeJIell 118 iX onucy. 3arporoHOBaHi MOJIesli BpaXOBYIOTb B COOi OCOOJIMBOCTI BIaCTUBOCTEN
I'PYHTOBOTO LIapy OIIOCEPEeKOBaHO, TOOTO Yepe3 MEXaHi3MU [IEPEHEeCEHHS PiIMHY B CepeliiHi [PYHTY TOMY He
JIAIOTh [TOBHOIO MipOIO OL[iHUTH aHTPOIIOT€HHUH BIUJIMB HA SKICTb Ta CTaH I'PYHTIB i I'PYHTOBUX BOJ, B PEAJIBHUX
ymoBax. ToMy 1J1s1 BpaxyBaHHS BJIACTUBOCTEH I'PYHTOBOrO APy B MaTEMATU4HiA MozeJt QinbTpaLiilHOro npouecy
OyJia po3pobsieHa HOBa MOJIeJIb sIKa O6yzie BpaxoByBaTU B cObi 0CO6IMBOCTI OpUCTOro cepenosuma. OnHUM i3
Ipo6JIeMHUX MiCllb IIPY OLiHLIi BIUIMBY [IPOMUCJIOBOrO 00'€KTA Ha CTaH IPYHTIB Ta 'PYHTOBUX BOJ], € OL[iHIOBAaHHSI
BIUJIMBY TUIYy I'PYHTY Ta BiJ[IOBiIHOMY LIbOMY TUIIy M€XaHi3My IIEPEHECEHHS PiJUHU B CEPEIHI IPYHTOBOIO APy
Ha 3arajJlbHUM pe3ysbTaTu QibTpalifHUX POLECiB. 3 METOI0 BPaXyBaHHS ['PYHTOBOTO LIapy NIPY OLiHIIi BIJIUBY
IIPOMUCJIOBOTO MiJIIPUEMCTBA Ha CTaH I'PYHTIB PO3IJISIHYTO Kyiacu@iKallilo I'PYHTIB 3 TOYKHU 30PY IPOLECIB
dinbrpauii, sKi B HUX Bifi0yBaloThCsl. [yl pi3HUX TUIIIB I'PYHTIB BCTAHOBJIEH] Barosi KoeillieHTU BIJINBY OKPEMUX
IIPOLIECIB, 110 CTAHOBJISITh re0(iIbTPALil0 B IPYHTOBOMY LIapi. 17151 OLiHKY BIIJIMBY IPOMUCJIOBOTO MiJIIPUEMCTBA HA
I'PYHTOBHIA IIAP 3alIPOIIOHOBAHO METOAMKY BU3HAYEHHS IIOKA3HUKIB €(PEKTUBHOCT] OUMILEHHS, SIKa 3aCHOBAaHA Ha
imiTanifiHomMy ekcriepuMeHTi. Po3po6sieHO alropuTm MpOBeeHHS iMIiTALlifHOTO eKCIIePUMEHTY Ha KOMILIEKCi
MoJeJsiell 3 ypaxyBaHHSIM BCTAaHOBJIEHUX KoeQillieHTiB. 3a pe3ysibTaTaMH iMiTallillHOro eKCIIEPUMEHTY BU3SHAYEHO
BEJINYMHY, IO AO3BOJISIIOTh CYIUTH IIPO CTaH I'PYHTOBOTO LIapy: iHTEpBajbHA OLiHKA CTYIIE€HS OYMILEHHS; BUCOTA
I'PYHTOBOTO LIapy, siKa 3a6e37edye MaKCUMalbHO MOXKJIMBY CTYIIiHb OUMIIEHHS Ta IMOBIPHOCTI IIOBHOT'O OYHUIIEHHS
BifI 3a0pyJHIOBAyYa I1iJ] Yac IPOXOKEHHS Yepe3 Map I'PYHTY [JIs1 BCiX [PYHTIB IIPeJCTaBIeHUX B Kiuacudikarii
rpyHTiB YKpainu. [Ipy onjiHLi piBHA BIIJIMBY IPOMUCJIOBOTO MiZIIPUEMCTBA HO CTaH IPYHTOBOTO 1Iapy
3alpOINIOHOBAHO PO3IJISAATA PU3MK IIPOHMKHEHHS 3a0pyIHIOBAYa B MiI3€MHi BOJY Yyepe3 map IPYHTY Ta
BCTAHOBJIEHO 1IKAJy OLiHIOBAaHHSI 1IbOI'O PUBUKY. [IJ1s1 BCIX pO3IJISIHYTHX TUIIB I'PYHTIB, 3 Kinacudikariii, oLiHeHo
PU3UK IPOHUKHEHHS 3a0pyJHEHb B I'PYHTOBUI 1Iap y BUNAIKaX, KOJIM [104aTKOBA KOHLIEHTPAllisg 3a0pyJHIOBaYa
nepesuulye (pOHOBY B TPU, II'ATh i AECITH PasiB. 3aIPONOHOBAHY METOAMKY OyJia 3aCTOCOBAHO [1J1s1 aHaJIi3y BIJIMBY
BUKUJiB METIYPTifHUX MiANPUEMCTB Ta BUKUIB TEIJIOEJIEKTPOCTAHIIil Ha CTaH I'PYHTOBOrO mapy. Bukopucranus
METOJIMKU JJa€ MOXUJIUBICTb OTPUMATU 3HAUEHHS [TOKa3HUKIB €(PEKTUBHOCTI OUMILEHHS IPYHTIB, B 3aJI€XKHOCTI Bif
IIOYATKOBOI KOHLIEHTPAaLlii 3a0pyIHIOBAYa, 3 ypaxyBaHHSM TUITy I'PYHTY IJ1s1 OLiHKY PU3UKY IPOHUKHEHHS

3a6pyIHIOBAya B ITiZI3€MHi BOJY Yyepe3 map IPYHTY.

2. This dissertation work is dedicated to a major problem on reduction of human impact on soil caused by an
industrial plant by modeling and forecasting the emission of pollutants with moisture flow in the soil during
infiltration process under the impact of industrial plants. General infiltration process is considered a system of
separate physical and physicochemical processes in the soil. In this research, certain components of infiltration
process were studied and the mathematical models for their description were reasonably selected. The
recommended models comprise peculiar properties of the soil indirectly, i.e. via mechanisms of fluid transport in
the soil, therefore they do not allow full assessment of human impact on condition and quality of soil and
groundwater in practice. For this reason, to consider properties of the soil in the mathematical model of the
infiltration process, a new model that will take into account properties of the porous media was designed. One of
the challenges to evaluate industrial impact on soil and groundwater condition is the impact assessment of soil
type and corresponding to this type mechanism of fluid transport in the soil upon general results of infiltration
processes. To take into accout the soil media when evaluating an impact of an industrial plant on soil condition,
the soil classification has been considered in terms of infiltration processes that occur in soils. Significant
coefficients of impact of separate processes, which represent geofiltration in the soil media, were defined for
different types of soil. To assess the impact of an industrial plant on soil, a technique for identifying values of
purification efficiency, based on simulation experiment, was proposed. An algorithm to conduct a simulation
experiment on a set of models taking into account defined coefficients was designed; it was implemented 10,000
times. According to the simulation experiment results, we defined values that provide assessment of soil condition:
interval estimation of purification degree; soil depth that provides a maximum possible purification degree and
probabilities of full purification from a contaminant while passing through soil for all soil types provided in the
Ukrainian system of soil classification. To assess the impact level of an industrial plant on soil condition, it was
proposed to consider a risk of pollutant penetration to groundwater through soil, and a scale for assessment of



such a risk was developed based on Harrington’s desirability scale. The risk of contamination penetration to soils
was evaluated for all reviewed soil types from the classification in cases when initial pollutant concentration
exceeds back-ground concentration by three, five and ten times. The provided technique was implemented to
analyze impact of emissions caused by iron and steel industries and thermal power stations on soil condition. Use
of this technique allows us to obtain parameter values of soil purification efficiency depending on the initial
pollutant concentration with regard to a soil type to evaluate risk of pollutant penetration to groundwater through
soil.
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