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Pedepar:

1. O6'exT mocimpKeHHs - Npoljec 3a6pyIHEHHSs 30HU aepallii i 'pyHTOBUX BoZ,. MeTolo fucepTauiiiHoi poboTH €
PO3pOOKa YMCENIbHUX MOZeJIeN 1J1s1 HAYKOBOIO OOI'PYHTYBAHHS KOMIIJIEKCY 3aXUCHUX 3aXO0[iB, IO IPOBOASTHCS OJ1s1
JloKkasnizauii Ta sikBimanii ocepenkis 3a0pynHEHHS B IPYHTOBUX BOJax i B 30Hi aepalii. MeTonn goCiIKeHHS:
I'PYHTYIOTbCSI HA O0YMCIIIOBAJIbHOMY €KCIIEPUMEHTI 3 MaTeMaTUYHUMU MOJEJISIMU, 1110 OIMCYIOTh ITPOLiecu
MacornepeHocy i ¢pinbrpauii. [Ipy uncesbHOMy iHTErpyBaHHI piBHSIHb MOJi€JIell BUKOPUCTOBYIOTHCSI HESIBHI
pisHMLEBI cCXeMU po3llersieHHs. TeopeTnyHi i IpakTU4Hi pe3yabTaTi: 3arpoIllOHOBaHi YMCebHi MOE MaloTh
IIMPOKUI POOOUNIA [iaria30H i MOXKYTb CIIYKUTH e(PeKTUBHUM iHCTPYMEHTOM BUpIllIeHHsI KOMIIEKCY 334a4 y cdepi
€KOJIOTi4YHOi 6e3I1eKH, IOB'SI3aHNX 3 OOIPYHTYBAaHHSIM [1apaMeTPiB NPHUPOLOOXOPOHHUX 3aXO0iB, SIKi 3aCTOCOBYIOTHCS
L7151 3aXUCTY 30HM aepalii i 6e3HanipHux MNif3eMHUX BOJ Bif 3a06pynHeHHs. HaykoBa HoBu3Ha: 1. Bnepiie
PO3pO6JIEHO YKCEIbHY MOJIeJb IJ1s1 PO3paxyHKy HelTparizauii 061acTi 3a6pyaHeHHs B 30Hi aepanii mpu

BHMKOPHCTaHHI BEPTUKAJIbHOI IPOMUBKY I'PYHTY PO3UMHOM. 2. Biepie po3po6sieHo YyncebHy MOJEelb AJIs



PO3paxyHKy HeUTpasisalii 06;1acTi 3a6pyJHEHHS B 30Hi aepallii LJIsIXOM [10Ja4i peareHTy Yepe3 HarHiTajabHy
CBEpJIOBUHY. 3. Briepiie po3pobsieHo YrcesbHy MOJIeJlb IJ1s1 pO3paxyHKy HelTpasizallii o6sacTi 3a6pyiHEHHs B
I'PYHTOBUMX BOZAX LJISIXOM iHQinbTpallii peareHTy B MiJi3eMHUI MIOTIK i3 30HU aepatii. 4. OTpuMasa nofaabnii
PO3BUTOK 4MCEJIbHA MOJIEJIb F€OMIrpallii, o JO3BOJISIE PO3PAXyBaTH €(PEKTHUBHICTD KiJIbKOX BUJIIiB 3aXUCTY
Iig3eMHUX BOJ, Bifj 3a0pyAHEHHSI: TI0[ja4a B MiI3€MHMI1 OTIK HENTPAJIi3yl040ro po34rHy 4epe3 HarHiTasbHi
CBEPAJIOBMHU; 3aCTOCYBAHHS IPEHYIOYMX CBEPJIJIOBUH, IO BiIKa4ylOTh 3a0PYAHEHHS 3 IOTOKY; 32CTOCYBaHHS
IOTJIMHAIOYMX CBEPJJIOBUH, 1110 CTBOPIOIOTH riIpoiIHAMIYHMI1 6ap'ep Ha LUISIXY MIrpylo4oi 30HU 3a0pyJHEHHS;
BUKOPUCTAHHS CYLJIbHUX MiI3€MHUX 3aXUCHUX CTiH. 5. PO3p0671€HO HOBY UM CEJIbHY MOJIEJIb /1711 PO3PAXYHKY
e(PeKTUBHOCTI 3aXUCTY I'PYHTOBUX BOJ, Bifl 3a6PyIHEHHS MIJIIXOM BUKOPHCTAHHS HECYLIIBHUX MiI3€MHUX 3aXUCHUX
cTiH. CTyniHb BIpoBagpKeHHs: Po3pobiieHi yncesibHi MoJieli i makeTu nporpam 0yJjio BAKOPUCTAHO B ITPaKTHUYHIN
IismpHOCTI JHiNpoainpoBoarociy JJHINIPONeTpOBCHKIN 06J1aCTi Ta B HAaBYaJIbLHOMY ITpoleci JHIIPONneTpOBCbKOTO
HalliOHAJIbHOTO YHIBEpCUTETY 3aJIi3HUYHOrO TPAHCIIOPTY iMeHi akasemika B. JlazapsiHa. Cdepa BUKOPUCTaHHS:
MozeJsi MOXyTb OyTH BUKOPUCTaHi y MiHicTepcTBi ekosiorii Ta IpupoAHuX pecypciB YKpainu, aBapiiiHo-
PATYBaJIbHUX Nifpo3zinax JlepkaBHOoi clieliabHOI CJIy>KOU TpaHCIIOPTY MiHicTepCTBa TPaHCIIOPTY Ta 3B'SI3KY
YKpaiHu.

2. The object of the research is the process of contamination of zone of aeration and ground waters. The aim of the
work is the development of the numerical models for the scientific support of the methods which are used for
localization and liquidation of contaminated areas in ground waters and in the aeration zone. Research methods:
methods of the study are based on numerical experiments with the mathematical models of filtration and mass
transfer. For the numerical integration of the equations the implicit difference schemes of splitting are used.
Theoretical and practical results: The developed numerical models have the wide working sphere and can be used
as the effective tool for solving problems connected with the ecological safety. These problems include the
scientific support of the methods which are used to protect the aeration zone and ground waters from
contamination. Scientific novelty: 1. a numerical model is at first worked out for the calculation of neutralization of
area of contamination in the zone of aeration using the vertical washing of soil; 2. a numerical model is at first
worked out for the calculation of neutralization of area of contamination in the zone of aeration by infiltration of
reagent through a well; 3. a numerical model is at first worked out for the calculation of neutralization of area of
contamination in ground waters by infiltration of reagent in the underground stream from the zone of aeration; 4.
the advanced numerical model of ground waters was developed allowing to calculate the efficiency of several
methods of protection of ground waters from contamination, namely: the neutralizator supply to the ground
waters through wells, using the drainage wells taking out the pollutant from the stream, the application of wells
supplying water to the underground stream and making the hydrodynamic barrier on the way of the flowing
contamination, application of continues under ground walls. 5. a new numerical model is worked out for the
calculation of efficiency of protection of ground waters from contamination by the use of not continuous
underground protective walls. Implementation extent: the developed numerical models and codes were used in
State Enterprise "Dneprogiprovodchoz" and in the educational process of DNUZT after the name of academician V.
Lazarian (The acts of introduction are added). Range of application: the models can be used at the Ministry of
Ecology and Natural Resources, at the Rescue teams of Special State Transport Service; development of PLAS for
chemically hazard enterprises.
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