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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 28.29.25

Tema gucepranii:

1. KomIr'ioTepHe MOZestoBaHHS [Ipo1ieciB GOpMyBaHHS IIOTOKIB BOAM y PyCJlaX 3 HEPIBHOMIDHUM JHOM.

2. Computer simulation of the processes of forming the flow of water in the channels with uneven bottom.

Pedepar:

1. Inceprarist crocyeTbcs NOOYN0BYU Ta JOCHIIKEHHS MOJieJiell pyCJIOBOTO CTOKY PiJMHU Y rilpoAMHaMIiYHOMY Ta
KiHEMaTUYHOMY HaOJIDKEHHSIX, 8 TAKOXK PO3POOKM YMCJIOBUX CXEM PO3B'SI3yBaHHS OTPMMAHMX BapiallilHUX 3a4au4 3
BMKOPHCTaHHSIM MeToAy CKiHueHHUX esieMeHTiB (MCE). B po6orTi 3zilicHeHa moCTaHOBKa [I0YaTKOBO-KPAalOBOi
3a7ja4i pyCJIOBOTO CTOKY PiIMHU B IICEBAONPU3MATUIHOMY PYCJIi, B SIKill HEBIIOMUMHU BEJIMYMHAMU BUCTYIIAIOTh
11710111 ITONIePEYHOro Nepepisy Ta MBUAKICTb I0TOKY. CHPOpMyJIbOBAHO BapiallifiHy TOCTAHOBKY 3a/1ayi Ta BUBEJIEHO
yMOBH ii KOpeKTHOCTI. [IpoBefieHa AUCKpeTU3allis 3a IPOCTOPOBUMH 3MiHHUMU 32 gonomoroo MCE njist KycKoBo-
JIiHIAHYX Ta KYCKOBO-KBaJpaTUYHUX 6a3ucHUX QyHKUiN. [I1s1 nuckpeTusauii B 4aci 6ysa BUKOpPUCTaHa OJHOKPOKOBA
PEKypeHTHa cxeMa. B yMoBax piBHOBAaru Cui oropy Ta 3€MHOTO TSKiHHS PiBHSIHHSI PyCJIOBOTO CTOKY HabyBalOTh
BUIJISY KiHEMAaTUYHOI XBUJIi. [IpOBE€HO MMOPIBHAHHS MOJEJIEN B riIpOgMHAMIYHOMY Ta KIHEMAaTUYHOMY
HaOJIDKEHHSIX Ha TECTOBUX NPUKIIALax. JJoCiiIKeHO pyxX BOJY B PiUKOBiil Mepexi BO10360pY, BUBEJJEHO YMOBU

3'eIHaHHS [IOTOKIB B pycJlax, I€peBipeHO BUKOHAHHS KPUTEPilo 6ajlaHCy Macu BOIU B rinpomepexi. JJocimxkeHa



CTiMKiCTh BCTAHOBJIEHOTO PYCJIOBOTO MOTOKY B 3aJIEXHOCTI BiJl BIJINBY OCHOBHUX NPUPOAHUX SBUII. [TokazaHO
3aJI€KHICTb KPUTEPIIO CTIMKOCTI Bif KyTa HaxWily JIiHii CepegHbOro AHa Pyca Ta KOPEKTUBY CEPENHbOI IBUIKOCTI.
Po3pob6sieHo mporpaMHe 3ab6e3nedeHHs [Jisl peasisallii aIrTOpUTMIB YMCEbHUX CXeM Ta ITPOBEEHO arpooballito Horo

HA TECTOBUX NPUKJIAZAX [JISI Pi3HUX THUIIIB PiYOK.

2. The dissertation is devoted to the construction and research of models of channel flow in hydrodynamic and
kinematic approximations, as well as the development of numerical schemes for solving the obtained variation
problems using the finite element method (FEM). In this paper the initial-boundary problem of the channel flow of
fluid in the pseudoprismic channel was build, in which unknown values are cross-sectional area and flow velocity.
The variational problem is formulated and the conditions for its correctness are derived. The discretization of
spatial variables with the help of FEM for piecewise linear and piecewise-quadratic basis functions was performed.
For time discretization, a one-time recurrent scheme was used. Under conditions of equilibrium of the forces of
resistance and earthly gravity, the equations of the channel flow acquire the form of a kinematic wave. A
comparison of models in hydrodynamic and kinematic approximations on test cases is carried out. The motion of
water in the river network of the catchment is investigated, the conditions for connecting flows in the channels
are derived, the water mass balance has been verified. The stability of the established channel flow is investigated
depending on the main natural phenomena influencing on it. The dependence of the stability criterion on the angle
of inclination of the middle bottom line of channel and the average speed correction is shown. The software for
implementation the algorithms of numerical scheme has been developed and tested on test examples for different
types of channels.
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