OITUC HABYAJILHOI JUCIHHUIIIITHA
1. Kox: 2.3.5;

2. Haza: MATEMATUYHE MOAE/TIOBAHHA NMOTOKIB PIAVNHUA ;

3. Tun: subipkosuii;

4. PiBenb BUIIOI ocBiTH: [ (bakanaépcokuil),

5. Pik HaBYaHH#, KOJIM MPONOHYETHCHA IMCHUILIIHA: 4;
6. CemecTp, KOJIM BUBYAETHCSH JUCHMILTIHA: 7 |

7. KinbkicTs BecraHoBJdeHuX kpeautTiB EKTC: 3,25;

8. Ilpi3Buie, iHinia U JIeKTOpa/IeKTOPiB, HAYyKOBHii CTyNiHb, mocaga: [nagka O.M., KaH/. TEXH. HAaYK,

JOLEHT KadeapH KOMIT I0OTEPHUX HAYK
9. Pe3yabTaTH HABYAHHS: NiC/IA BUBUEHHS OUCYUNILIHU CIYOeHm NOSUHEH OYMU 30aAMHUM.!

e KOHCTPYIOBAaTHM MaTEMaTH4HI MOJACHI MpOILECIB PYyXY PIOAWHH; aHaAJIi3yBaTH Ta BHOUpaTH
00YHCIIOBAJILHI METOAM DPO3B'SI3YBAHHSI 3a4a4, IO ONKUCYIOTH TiApOAMHAMIYHI Ta €KOJIOTIdHI
CHCTEMMU;

e 3aCTOCOBYBATH KJACHMYHI 1 aBTOPCHLKI aJTOPUTIMH B 3aJadaX MaTEMATHYHOI'O MOAEIIOBAHHS
NPUPOIHUYO0-EKOJOTIYHUX IPOIIECIB 32 AOHOMOroI0 1H(GOpPMAIIMHUX TEXHOJOTIH; BHOHMpATH Ta
IIEPETBOPIOBATU MATEMATHYHI MOJEII TOTOKIB PIAMHM JUIA iX e(eKTHBHOI IporpaMHOi peamisalii Ha
KOMI'IOTEPHUX CUCTEMAaX;

e BOJIOJITU NPHHOMAaMH ITOOYAOBH Ta MOAM(IKAIII MATEMaTHYHUX MOACICH NMPUPOJHHUYUX IIPOLECIB,
MIAXOJaMH JIO0 PO3B'I3YBaHHS BIJMOBIIHMX MOACIBLHMX 3aJa4 Ta CYYaCHHMHU OOYMCIIOBAILHHMU
TEXHOJOTISIMHI KOMIT'FOTEPHOI0 MOJIEIIOBAHHSL.

10. ®opmu oprasizamii 3aHATh: HAGYAIbHE 3AHAMMS, CAMOCMIUHA pOOOMA, NPAKMUYHA NI020MOBKA,

KOHMPONbHI 3aX00U;,
11. e JlucuumnjiHgd, O Mepeayl0Th BHBYEHHI) 3a3HA4YeHOI AUCHUNJIIHU: «YucenpHI MeEToam»,

((AJ'IFODI/ITMiBaHiH Ta IpOorpamMyBaHHA», «MoJIemOBaHHS CHCTEMY,

o JluCUMIUIIHU, 110 BUBYAKTHCS CYNYTHBHO i3 3a3HAYEHOI0 JUCUHUILIIHOIO (32 HeoOXiAHOCTI):
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12. 3mict kypey: Ilopucti cepenoBuima Ta ix xapakrepucTHku. IlopucTicTh Ta Koe(ili€HT MOPUCTOCTI.
Hampyxennst B mopuctux cepenopuinax. KommpeciitHi 3aiexHOCTI 11 TpyHTIB. Kiacudikaiiss rpyHTIB.
MaremaTnuHa Mojenb (GimpTpanii ifieaqbHoi piAMHU y mopuctoMy cepenoBuini. LIBuaKicTs ¢inbTparii.
3akon [lapci. Koeditient ¢inpTparii. PiBHsHHS QinbTparnii y mopuctoMy cepenoBuiti. ['paHu4H1 yMOBHU Ta
ix ¢izuuna iHTepnpetamis. OcobimBocTti (inbTpamii B's3k01 piguau (Hadth, kposi). [IoHATTS TycTHHU i
B'S3KOCTI PEYOBHHH. YpaxyBaHHS B'S3KOCTI B MAaTEeMAaTHYHOMY MOJIENIOBaHHI (DUIBTpAIIHHUX MPOIECIB.
IIpodinbHa Ta 1utaHoBa cxemu (inmpTparii. PiBHSHHS miaHoBO1 ¢unbTpanii. MaremaTHuHa MOZIETH
dinpTparii B 1eopMiBHOMY MTOPUCTOMY CEpPEAOBHINI. Y3aranbHeHHs 3akoHy Jlapci. MaTemaTtnuni Mozemi
BOJIOTOTIEPEHECCHHS B TMOPUCTHX cepeaoBuiiax. [lapamerpu mporecy BOJOTONEpeHEceHHs. SIBuIie
ricrepe3ucy. 3aKOH BOJIOTOTICPEHECCHHS. PIBHSHHSA  BOJIOTONEpEHECEHHs. MareMaTuuHi  MoJei
riipoguHaMiki. PiBHSHHS HEpO3pPMBHOCTI Ta pPyXy HECTUCKYBaHOI piauHU. B’sa3kicTh piaubHu T1a i
ypaxyBaHHs. PiBHSIHHA pyXy HECTHUCKYBAaHOI B’SI3KO1 pIWHHU, 3alMCaHl 4Yepe3 BUXOP B JIBOBHMIPHOMY
Bunajaky. PiBusuus Ilyaccona s Hamopy (Tucky). I'pannuHi Ta moyatkoBi yMoBH. MeToJ KOH(POPMHHUX
BIJIOOpaKE€Hb PpO3B'sI3aHHSA KpaioBux 3adad. KomrmuiekcHi moreHmianu. CyTh MeToay KOH(DOPMHHUX
BIIOOpaKEHb, TPUKIAAA HOro 3actocyBaHHsA. Di3uuHuid 3MicT aHamiTHYHOI (QyHKIIi. IgeanbHi
(6e3mxepenbHi 1 O6e3BuUXpoBi) moisa. Di3MUHUN 3MICT JOrapuMIYHUX TOTEHIlIATIB, METOJ OCOOIMBUX
TOYOK. MaTemMaTuyHe MOJIENIOBaHHs TiporeciB pinbTpamnii y kpuBomiHiiaux LEF-mnacrax. Ilonstrs LEF-
iacta. [lo6ynoBa marematnunoi mozeni. KpaiioBi 3aga4ui Ha KOHPOPMHI BiJOOpaXXeHHs y KPUBOJIHIHHUX
o0yacTsax, OOMEXEHUX JIHIIMUA Tedil 1 eKBIMOTCHIabHUMH JiHIAMHU. [Ipsimi Ta oOepHeHi 3amadi Ha
KOH(GOpPMHI BimoOpaskeHHs B audepeHuianbHii Ta pi3HULEBIH (opmax. AJNTOpUTMH iX pPO3B’sA3aHHS.
MaremaTuyHe MOJETIOBAHHS MPOLECIB PyXy PEUYOBHMHM B HEOJHOPIAHMX AaHI30TPOIHHUX CEPEIOBUIIAX.
[ToHATTS HEOAHOPITHOrO 1 aHI3OTPOMHOro ceperoBumia. OcoOIUBOCTI MOEMIOBaHHS (iIbTpaIliitHUX
MPOIIECIB Y HEOJHOPIHUX aHI30TPONMHUX cepenoBuiax. [IOHATTS mpo KBa3iKOH(POPMHI BigOOpakKeHHS.
MareMaTiuHe MOJENIOBAHHS HENIHIMHUX TpoleciB pyxy pedoBuHH. KpaifoBi 3amaui Ha KoH(OpPMHI
BIJIOOpaKEHHS y KPUBONIHIHHUX OOJACTAX 3 KEPyBaHHSM Yy TPaHUYHMX YMOBaxX. MOJCIIOBaHHS BIUIUBY
BEJIMKMX TPAi€HTIB, MOTEHLIAaTy Ta (YHKIII Teuii Ha BUXiAHI (UIbTpaLiiiHI XapaKTEePUCTUKU CEPEeIOBUILA.
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KpaiioBi 3amaui Ha KOH(GOPMHI BIIOOpPaKEHHS y KPHBOJIHIMHUX 00JIACTAX 3 KEPyBaHHSM y TPaHHUYHUX
yMOBax: mpobiieMa OOCpHEHHs Ta alropuT™M BuOOpy. MozenmoBaHHS BIUIMBY Ha IPOLECH 3 METOI0
3armo0iraHHs €KOJOTIYHOTO 320y IHEHHS TOBKIJLIS.

13. PexomenioBaHi HaBYAJIbHI BUAAHHS: (3a3Hauumu 00 5 ddicepen)

. baxsanos H. C., )Kutkos H. I1., Ko6enskoB I'. M. Uucnennsie meTonsl. — M. : BUHOM, 2004. — 636 c.

. Bepurun H. H. Metoapl mporuosa cosieBoro pexuma rpyHTOB M IpyHTOBBIX BoA. — M. : Koioc, 1979. —
336 c.

. Bmaciok A. II., Maprtuntok II. M. MaremaruyHe MOZENTIOBaHHS KOHCONIJAIil IPYHTIB mpu (inbTpamii
COJIbOBHX PO3YMHIB B Hei30TepMiuHUX yMoBax. — PiBHe : Bua-so HYBI'TI, 2008. — 416 c.

. I'mu30ypr U. I1. [lpuxnagnas rugporazoaunamuka. — JI. : Uza-so JII'Y, 1958. — 340c.

. I'pynaroBenenue // Ilox pen. E. M. Cepreesa. — M.: U3a-so MI'Y, 1983. — 390 c.
14. 3anj1anoBaHi BUAM HABYAJILHOI AiJILHOCTI Ta METOAHU BUKJIAAAHHA:

28 200. nexyiu, 26 200. 1abopamoprux pobim, 63 200. camocmitinoi pobomu. Pazom — 117 200.
Memoou: inmepaxkmueHi nexyii, eremenmu npooOAeMHOI NeKyii, iHOUBIOYaIbHI 3a80AHHSA, BNPOBAOINCEHHS
OiNoBUX MaA pPOAbOBUX [20p, Keluc-Memoois, IHOUBIOYalbHI ma 2epynoei HAYKoB80-OO0CHIOHI 3A80AHHS,
BUKOPUCTNAHHS MYTbMUMEOTUHUX 3AC00I8....
15. ®opmu Ta KpUTEPii OUIHIOBAHHA:
Oyiniosanns 30iticnioemocs 3a 100-6anbHoo wKanoiwo.
ITiocymrosuti koHmpoas: 3aiK 8 KiHyi 7 cemecmpy.
Tomounuii koumpons (100 banis): mecmyganus, onumy8anHs
16. MoBa BUKJIAJAHHS: _VKPAIHCbKA .

3aBigyBad kadenpu FO. H. Tynawsini, 0-p ned. nayx, npogecop

DESCRIPTION OF EDUCATIONAL DISCIPLINE
.Code: 2.3.5;
. Title: MATHEMATICAL MODELING OF FLUID FLOWS:;
. Type: selective;
. Level of higher education: / (Bachelor's degree);
. Year of study, when the discipline is offered: 4;
. Semester when studying discipline: 7;
. Number of established ECTS credits: 3.25;
. Surname, initials of the lecturer / lecturers, scientific degree, position: Hladka O. M., PhD in
Engineering Sciences, Associate Professor, Department of Computer Science;
9. Results of study: after studying the discipline the student must be capable:
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° to construct mathematical models of fluid flow processes: analyze and choose computational
methods for solving problems describing hydrodynamic and ecological systems:

) to apply classical and author's algorithms in problems of mathematical modeling of natural-

environmental processes with the help of information technologies: to select and convert
mathematical models of fluid flows for their effective program implementation on computer systems:

° to possess methods of constructing and modifying mathematical models of natural processes,

approaches to solving relevant model problems and modern computer-based computer modeling
technologies.
10. Forms of organization of classes: study lessons, independent work, practical training, control measures
11. « Disciplines preceding the study of the indicated discipline: «Numerical Methods»,
«Algorithmization and Programmingy, «Modeling Systemsy;

e Disciplines studied in conjunction with this discipline (if necessary):
12. Course contents: Porous environments and their characteristics. Porosity and porosity coefficient.
Tension in porous environments. Compression dependence on soils. Classification of soils. Mathematical




model of ideal liquid filtration in a porous medium. Filtering speed. Darcy's Law. Filtering factor. Equation
of filtration in a porous medium. Boundary conditions and their physical interpretation. Features of filtration
of viscous liquid (oil, blood). The concept of the density and viscosity of the substance. Taking into account
the viscosity in mathematical modeling of filtration processes. Profile and scheduled filtering scheme.
Equation of planned filtration. Mathematical model of filtration in deformable porous medium.
Generalization of the law of Darcy. Mathematical models of moisture transfer in porous environments.
Parameters of the process of wet transfer. The phenomenon of hysteresis. The law of hypocrisy. The
equation of moisture transfer. Mathematical models of hydrodynamics. The equation of continuity and
motion of non-solidified liquid. Liquid viscosity and its consideration. The equation of motion of a non-
mastic viscous fluid, recorded through a vortex in a two-dimensional case. Poisson equation for pressure
(pressure). Limit and initial conditions. Method of conformal mappings of the solution of boundary value
problems. Complex potentials. The essence of the method of conformal mappings, examples of its
application. Physical content of the analytic function. Ideal (non-source and non-waved) fields. Physical
content of logarithmic potentials, method of singular points. Mathematical modeling of filtration processes
in curvilinear LEF layers. Concept of LEF-layer. Construction of a mathematical model. The boundary-
value problems on conformal mappings in curvilinear regions, bounded by lines of current and equipotential
lines. Direct and inverse problems on conformal mappings in differential and difference forms. Algorithms
for their solution. Mathematical modeling of the processes of a substance in inhomogeneous anisotropic
media. The notion of a heterogeneous and anisotropic medium. Features of simulation of filtration processes
in non-homogeneous anisotropic media. The concept of quasiconformal mappings. Mathematical modeling
of nonlinear processes of a substance. The boundary-value problems on conformal mappings in curvilinear
domains with control in boundary conditions. Simulation of the effect of large gradients, potential and flow
function on the output filtration characteristics of the medium. The boundary-value problems for conformal
mappings in curvilinear domains with control in boundary conditions: the inverse problem and the choice
algorithm. Modeling of influence on processes for the prevention of ecological pollution of the environment.
13. Recommended editions:
1. Bakhvalov NS, Zhitkov NP, Kobelkov GM Numerical methods. - M.: BINOM, 2004. - 636 p.
2. Verigin, NN Methods of forecasting the salt regime of soils and groundwater. - M.: Kolos, 1979. - 336 p.
3. Vlasyuk AP, Martinyuk PM The mathematicians modulyuvannya konsul'datiii rpynTiB at filatatsii solovix
rozciniv v neizotermichnih umovah. - Rivne: View of the NOVGP, 2008. - 416 p.
4. Ginzburg, IP Applied Hydro-Gas Dynamics. - Leningrad: Publishing House of Leningrad State
University, 1958. - 340s.
5. Ground science, Ed. E. M. Sergeeva. - Moscow: 1zd-vo MGU, 1983. - 390 p.
14. Planned types of educational activities and teaching methods:
28 hours lectures, 26 hours laboratory work, 63 hours independent work. Together — 117 hours.
Methods: interactive lectures, elements of problem lecture, individual tasks, introduction of business and
role games, case-studies, individual and group research tasks, use of multimedia tools.
15. Form and evaluation criteria:
The evaluation is carried out on a 100-point scale.

Final control: completion at the end of 7 semesters.

Current control (100 points): testing, survey, analysis of tasks performed in laboratory classes, results of
independent work.
16. Language of teaching: Ukrainian.

Head of the Department of
Computer Science Yu.Y.Tulashvili, Doctor of Sciences, professor



