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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHyHUX pyopHK: 30.17.51

Tema gucepranii:
1. UucesnbHe MOJ€JIIOBAHHS HECTAlliOHapHUX [IPOLeCiB 3a0pyAHEHHS PiK

2. Numerical simulation for unsteady pollution processes in rivers

Pedepar:

1. O6'exT - Tedii BOAM i pO3MOBCIOKEHHS JOMIIIOK y pyciax pik. MeTa - CTBOPEHHSI MATEeMAaTUYHUX MOZeNeH i
METOJiB iX YMCEJIbHOI peasizalii [4J1s1 JOCiIKeHHS HECTALliOHAPHUX TiIpOIUHAMIYHUX Ta rigpoMirpauiiHmux
IIPOLIECIB PO3NOBCIOIKEHHS 3a0pyIHEHb B aKBaTOPisiX pivok. MaTeMaTU4yHa MOJieJlb 3aCHOBaHa Ha BUKOPUCTaHHI
PiBHSIHB IIJIAHOBOI PiYHOI rifpaBJIiKy i IJIAaHOBOTO KOHBEKTUBHO-N(Y3iITHOrO PiBHSIHHS IEPEHOCY 3a0pyIHEHD, a
YMCeJbHA METOJMKA ii peasnisalii - Ha BUKOPUCTaHHI IPOLeAyPH PO3IIEIITIEHHSI KOHBEKTUBHUX MAaTPULb HA CYMU
3HAKOCTAJIMX MaTPULb, IO [1aJ10 MOKJIMBICTb IOOYAYBATH CTiKi YMCeJIbHI allrOpUTMU. XapaKTEPHOIO PUCOI0
PO3pO6JIEHOrO YACEIBHOTO AJITOPUTMY € BUKOPMCTaHHS MapKEPHOI KOMIT'IOTEPHOI MOJIeJli 3aBJJaHHS FeOMeTpii
PO3PaxyHKOBOI 06J1aCTi. 3alIpONIOHOBAHUI METOJ, O3BOJISI€ HA HOBOMY HayKOBOMY PiBHi IPOBAIUTH IPOTHO3 SIKOCTi

BOJIHOTO CEPEeIOBUIIA 3 YPaxXyBaHHSM BCiX BaKJIMBUX (DAKTOPIB, 110 iCTOTHO BIUIMBAIOTh HA riipOMHAMIKY i IIpoLec



Mirpatii JOMIIIOK y pycJiax pidoK (HasiBHICTb OCTPOBIB, IPUTOK, BOJI03a00PiB, 3MiHHOI r16UHM To1o). HaBeneHo
YUCJIEHH] Pe3yJIbTaTh OOUMCIIIOBAILHUX €KCIIEPUMEHTIB 110 NepeloaveHHIO NIPOLLECY PO3IOBCIOIKEHHS 3a0pyJHEHD
B aKBaTOPisx pivok JJHinpo-Camapa Ta piuku Kinbuens M. [JHinponeTposcbka. HaykoBi pesyabTaTl po60TH

3HANIIU 3aCTOCYBAHHS HA [IPAKTULII.

2. Object - flows and pollution spreading in rivers. The purpose - to obtain mathematical models, methods and
algorithms for investigation of unsteady hydrodynamical and hydromigration processes of pollution spreading in
rivers. The mathematical model is basing on the 2-D depth averaged system equations of river hydraulics and the
planed equation of convective-diffusive pollution transfer. The numerical methodology is based on the idea of
splitting the convective matrixes into the sign-defined ones, suitable for applying the stable up-wind differential
scheme. Computational algorithm is characterized by using marker's system to identify geometric form of the
computational domain. The obtained program is able to afford at new level to predict water quality in real rivers
taking into account almost important factors that affect the hydrodynamic regime as well as the process of
migration of polluted substances in river such as: the presence of isles, hydro-technical structures, inflows, water
taking away, irregularity of water depth, etc. Numerous results of computational experiments have been presented
concerning prediction of pollution spreading in parts of the Dniepr-Samara Rivers as well as the Kilchen River of
the Dniepropetrovsk city. The scientific results have found aplication in practices.
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