OITMC HABYAJIBHOI JUCIUATIJITHA
1. Koa: 04.
2. Ha3Ba: mamemamuune i komn romepHe MoOen08aH s NPUPOOHUX | MEXHO2EHHUX CUCTEM.
3. Tun: 0608 ’a3rxo6uil.
4. PiBeHnb BUIOI OoCcBiTH: /] (MazicmepcoKutl).
5. Pik HaBYaHH#, KOJIM IPONOHYETHCA TUCHUILIIHA: 5.
6. Cemectp: /X.
7. KiabkicTb BcTaHoBaeHHX kpeautiB EKTC: 5.
8. Ilpi3Buie, iHiniaAu JIeKTOPA/JIEKTOPiB, HAYKOBHH CTYNiHb, Mocana: Ocmanyyk O.I1, k.m.H.,
doyeHm Kageopu npuKiaoHoi Mamemamuxu.
9. Pe3y1bTaT¥ HABYAHHS: NiC/A 8UBUEHHS OUCYUNIIHU CIYOEeHm NOBUHEH OYMU 30aMHUM.:
® 3HAMU NOCMAHOBKU MA MAMEMAMUYHi MOOeNi OCHOBHUX MUNi6é 3a0ay, Wo ONUCYIOMb
NPUPOOHI MA MEXHO2EHHI CUCeMU;
® 3HAMU OCHOBU MEMOOY CKIHUEHHUX PI3HUYb YUCETbHO20 PO38 A3VEAHHA KPAUOBUX 3A0aY,
® 3HAMU Memoou po38 A3Y6aAHHA 3a0ay iHdceHepHo2o xapakmepy Ha [TIEOM;
e Oyoysamu pizHuyesi cxemu 01 Kpauoux 3a0ad, wo ONucyioms npupooHi ma mexHo2eHHI
npoyecu,
®  PO3po6AAMU OOUUCTIOBANBHI ANCOPUMMU PO38 'S3Y8AHHSA 3A0AY IHICEHEPHO20 XapaKmepy,
® gMimu 3acmoco8y8amu 8i0OMi YUCENbHI Memoou 00 P0O38 3)Y8aAHHS 3A0al,
® B0100iMU HABUKAMU 3ACMOCYBAHHA CYYACHUX NAKemi8 NPUKIAOHUX Npocpam ma Cucmem
npocpamyeanHs OJisl PO36 A3VEAHHA 3A0aY IHHCEHEPHO20 XapaKmepy;
® adekBamHO iHMepnpemyeamu pe3yibmamu YUceIbHUX po36 A3Kie Kpauosux 3a0ay.
10. dopmu oprasizamii 3aHATB: HasualbHe 3aHAMMA, CAMOCMIUHA poboma, NPAKMUYHA
ni020mosKa, KOHMPOIbHI 3AX00U.
11. * JIucuumiaing, mo nepeayrTh BUBUYEHHIO JAAaHOI IMCUMILUIIHM: 1pOcpaAMYBAHHS, Memoou
00uUCNenb, DIGHAHHA MAMeMamuyHoi Qi3uKy, uquceivHi Memoou MamemMamuyHoi Qizuxu,
MamemamuyHe MOOenN08aAHHSL.
e JIucUMIUIIHU, 10 BUBYAKTHCS CYNYTHBLO i3 3a3HAYEHOK TUCHHUILIIHOKW: MOO0EN08aAHHS
PUBUKIB CKIAOHUX CUCTEM.
12. 3mict kypey. Mamemamuyne i Komn tomepHe MOOen08aAHHA. I0eHMuUpiKayii MicyenoaioHceHHs
Oocepena 3a0OpYOHEeHHsT 6 OOHOBUMIDHUX 3A0Ay¥ax MAco NepeHocy;, OO0OHOBUMIPHOI 3adaui
MAconepeHocy PO3YUHEHUX peuosun y Qinempayitinomy nomoyi nio3eMHUx 600; npoyecy
MEeNnIoMAconepeHocy coleti 'y 2pYHmosux Macueax npu @Qitempayii niosemMHuUx 600 8
OOHOBUMIDHOMY BUNAOKY; NPOYECY MACO NEPEHOCy MAa MEeNIOMACONEPEHOCY V PYHMOBUX MACUBAX
npu ¢inempayii niozemMHuUxX 600 y 0808UMIDHOMY BUNAOKY, NPOYECY MACONEPEHOCY CObOBUX
po3uuHie npu Qitempayii i3 ceepOnosuHu, npoyecy @Qinempayiunoi KoHcoaioayii y epyHmoeux
macueax, HIAC 6 wapi epynmy 6 oonosumipnomy eunaoxy, HIC 6 wapi epynmy npu naseHocmi
8ibHOI nosepxHi (pisHs IpyHmosux 600);, H/[C rpynmosoco macugy npu Has8HOCMI nepemiujeHHs
eepxHvoi nosepxui rpyumy; H/[C 1pynmogozo macugy npu HAs8HOCMI MACONEPeHocy CONbOBUX
PO34UHI6 npu Qinbmpayii 3 8i1bHOI NOBEPXHI.
13. PexoMeHa0BaHi HABYAJILHI BUTAHHSA:

1. Kanumxun H. H. Yucnennvie memoowt / H. H. Kanumxun. — M.: Hayka, 1978. — 512 c.

2. Casyna A. I Yucnosuii ananiz 3adau mamemamuunoi @izuxu eapiayiunumu memooamu /
A I'. Casyna. —Jlveis: JIHY im. 1. @panka, 2004. — 221 c.

3. Cepeuenko U. B. Mamemamuueckoe MoOenuposanue U UCCIe008aHUE NPOYECco8 8
HeoOHopoOoHvlx cpedax / U. B. Cepeuenko, B. B. Ckoneykuti, B. C. Jletinexa. — K: Hayxk.
oymxka, 1991. — 432 c.

4. Camapckuii A. A. Yucnennvle memoovr mamemamudeckon Qusuxu / A. A. Camapckuil,
A. B. I'viun. — M.: Hayxa, 2003. — 316 c.

5. Auemxo H. H. Memoo OpobHbIX waz08 peuieHuss MHO2OMEPHbIX 3a0ay Mamemamuieckou
Gusuxu / H. H. Hnenxo. — Hosocubupck.: Hayka, 1967. — 195 c.

14. 3ananoBaHi BUAM HABYAJLHOI JiIJILHOCTI TA MEeTOAM BUKJIATAHHS:

26 200un nexyitl, 26 200un 1abopamoprux poodim, 98 200. camocmitinoi pobomu. Pazom — 150 200.
Memoou: nekyii 3 BUKOPUCMAHHAM THHOPMAYTUHUX MEXHONO02I MA MYIbMUMeOiliHUX 3aco0is,
eslemenmu npooemMHoi iexkyii, iHOUBiOYaIbHI 3a60AHHS.



15. ®opmu Ta KpuTepii ONIHIOBAHHSA:

Ouiniosanns 30itichioemocs 3a 100-6anbHoto wkanoio.

1Tiocymkosuii konmponw (40 banis): ekzamen mecmosutl 6 Kinyi IX cemecmpy.

Homoynuti xoumpoae (60 0anig): euxonaunHs nabopamopuux podim, camocmilina poboma,
mecmy6anHsl, ONUMYBAHHL.

16. MoBa HaBYaAHHSA: VKPAiHCbKA.

3aBinyBau Kadenpu Mapmuniok I[I.M., 0.m.n., doyenm

HEPEKJIAJl AHTJIHCHKORK
DESCRIPTION OF THE EDUCATIONAL SUBJECT

1. Code: 04.
2. Title: Mathematical and computer modelling of natural and man-made systems.
3. Type: compulsory.
4. Higher education level: the second (Master's degree).
5. Year of study when the discipline is offered: 5.
6. Semester when the discipline is studied: X.
7. Number of established ECTS credits: 5.
8. Surname, initials of the lecturer / lecturers, scientific degree, position: Ostapchuk O.P.,
Candidate of Engineering, associate professor of the department of applied mathematics.
9. Results of studies: after having studied the discipline, the student must:
* know the formulations and mathematical models of the main types of tasks describing natural and
man-made systems;
* know the foundations of the finite difference method of numerical solving boundary value
problems;
* know the methods of solving engineering problems on a PC;
» be able to construct difference schemes for boundary value problems that describe natural and
man-made processes;
* be able to develop computational algorithms for solving engineering problems;
* be able to apply well-known numerical methods to solve problems;
* acquire the skills to apply modern packages of application programs and programming systems to
solve engineering problems;
» adequately interpret the results of numerical solutions of boundary value problems.
10. Forms of organizing classes: training classes, independent work, practical training, control
measures.
11. e Disciplines preceding the study of the specified discipline: programming, methods of
calculations, equations of mathematical physics, numerical methods of mathematical physics,
mathematical modeling.

* Disciplines studied in conjunction with the specified discipline: modelling risks of
complex systems.
12. Course contents. Mathematical and computer modelling: identifying the pollution location
source in one-dimensional mass transfer problems; one-dimensional problem of dissolved
substances mass transfer in the filtration flow of groundwater; the process of heat and mass transfer
of salts in the soil massifs during filtration of groundwater in one-dimensional case; the process of
mass transfer and heat and mass transfer in the soil massifs during groundwater filtration in the two-
dimensional case; the process of mass transfer of saline solutions during filtration from the well; the
process of filtration consolidation in soil massifs; GCD in the soil layer in one-dimensional case;
GCD in the soil layer in the presence of free surface (groundwater level); GCD of the soil mass in
the presence of the movement of the upper surface of the soil; GCD of soil mass in the presence of
mass transfer of saline solutions during filtration from the free surface.
13. Recommended educational editions:
1. Kalytkin N.N. Numerical methods / N. N. Kalytkin. — Moscow: Science, 1978. — 512 p.
2. Savula Ya.G. Numerical analysis of the problems of mathematical physics by variational
methods / Ya. G. Savula. — Lviv: LNU named after Ivan Franko, 2004. — 221 p.



3. Serhiienko 1.V., Mathematical modelling and investigation of processes in inhomogeneous media
/ I.V. Serhiienko, V.V. Skopetskyi, V.S. Deineka. — K: Scientific thought, 1991. — 432 p.

4. Samarskyi A.A. Numerical methods of mathematical physics / A.A. Samarskyi, A.V. Gulin. —
Moscow: Science, 2003. — 316 p.

5. Yanenko N. N. The method of fractional steps for solving multidimensional problems of
mathematical physics / N. N. Yanenko. — Novosybirsk: Science, 1967. — 195 p.

14. Planned types of educational activities and teaching methods:

lectures — 26 hours, laboratory works — 26 hours, independent work — 98 hours. Total — 150 hours.
Methods of teaching: lectures using information technology and multimedia presentations, problem
lecture elements, individual tasks.

15. Forms and assessment criteria:

The assessment is carried out on a 100-point scale.

Final control (40 points): exam in the form of testing at the end of the 9th semester.

Current control (60 points): performing laboratory works, independent works, testing, questioning.
16. Language of teaching: Ukrainian.

Head of the department,
Doctor of Engineering, associate professor P.M. Martyniuk

Hepexnao suxonas I1.1. Mizipin




