OITMC HABYAJIBHOI JTUCHOUTIJITHA
1. Kona: 32.
2. Ha3Ba: YucenvHni memoou mamemamuynoi Qizuxu.
3. Tun: 0608 ’sa3xo6uil.
4. PiBenb BUIIOL OCBiTH: [ (baxaragpcoKuil).
5. Pik HaBYaHH$, KOJIM MPONOHYETHCHA QUCHHUILTIHA: 3.
6. Cemecrp: V1.
7. KinbkicTh BcTanoBJieHuX KpeautiB EKTC: 5, 5.
8. IlpizBuie, iHimiaaM JIeKTOpPa/JIeKTOPiB, HAYKOBHil cTyHiHb, mocaga: Ocmanuyk O.Il, x.m.n.,
ooyenm Kageopu NPpUKIAOHOi MamemMamuxu.
9. Pe3yabTaTH HABYAHHS: NiC/IA BUBUEHHS OUCYUNILIHU CIYOeHm NOSUHEH OYMU 30aAMHUM.
® 3HAMU NOCMAHOBKU OCHOBHUX MUNIE KPAuoux 3aday, OugepeHyianvHi pi6HAHHA 6 YACMUHHUX
NOXIOHUX ma ix Kiacugikayiro,
® 3HAMU OCHOBU MemOOi8 CKIHUEHHUX PI3HUYb Ma CKIHYEHHUX e1eMeHMI8 YUCEbHO20 PO38 A3)6aHH
Kpatlogux 3a0ay Mamemamudtoi Qizuxu;
® 3HaAMU OCHOBU MeOpPIi PIHUYEBUX CXeM;
o guimu Oyoyeamu pizHuyesi cxemu OJisl OCHOBHUX KpAUOGUX 3a0ay MamemMamuduoi Gisuxu i
docaidacysamu ix Ha CMItKiCmb;
®  3aCcmMOCco8y8amu 8i00MI YUCEbHI MeMOOU, Wo peanizyloms OaHI PISHUYEBI cXemil;
® 300lICHIO8AMU NPOCPAMHY Peai3ayilo OaGHUX PI3HUYEBUX CXeM,
® ehexmusHo BUKOPUCMOBYBAMU MONCIUBOCTNT KOMN TOMEPHOI MEXHIKU Ma CYYACHO20 NPOSPAMHO20
3abe3neuenns Ol PO38 'A3YB8AHHA KPAUOBUX 3a0ay MAMeMamuyroi Qizuxu.
10. ®opMmu opraHizauii 3aHATh: HaguanbHe 3aHAMMA, CAMOCMIUHA PoOOMA, NPAKMUYHA NIO20MOBKA,
KOHMPObHI 3AX00U.
11.
e JIMCUMILUIIHM, 10 TMepeayTh BHBYEHHIO NAaHOI AUCHUIUIIHU: NPOSPAMYBAHHS, NPUKIAOHE
npozpammue 3ab6e3neyeHns, pieHAHHA MAMeMamuyHoi Qizuxu.
e /IUCHUILTiIHM, III0 BUBYAKTHCS CYNIYTHHO i3 32a3HAYEHOI0 JUCHUILTIHOIO: -
12. 3mict kypcy. Memoou po3s’ssysanus kpatiogux szaoauw mamemamuyunoi @gizuxu. Knacugixayis
yucenvHux memoois. OcHosu Mmemoody CKiHueHHUx pisHuys (cimox). Ilobydoea pisHuyesux cxem.
Pisnuyesuii memoo po3e‘sasyeanus Kpauosux 3a0au OJisi pPIGHAHHA eninmuyHoco muny. Yucenvhe
PO38'83Y8aHHA 3MIUAHUX KPAUOBUX 3a0ay 015 PieHAHb napaboniunoeo muny. Pisuni cimelicmea pisHuyegux
cxem Oisl PIBHAHHA Menionposionocmi. Monomonui pisHuyesi cxemu 0Jis PigHAHb NAPAOONIUHOZO MUNY,
wo micmamos nepusi NoxXiowni. Inmezpo-inmepnonayitinutl memoo no6y00su pizHuyesux cxem. Piznuyesuii
Memoo po38'13y8aHHs 3MIWAHUX KPALOBUX 3A0ay O/ Pi6HAHL 2inepboniunoco muny. Pisnuyesi memoou
YUCENbHO20 PO36 A3AHHA 6a2amosumipHux 3a0ad mamemamuynoi @izuxu. Exonomiuni memoou
PO38 A3aHHA Kpatosux 3a0a4 mamemamuynoi ¢izuxu. OcHo8u Memooy cKiHUeHHUX eleMeHmis.
13. PexoMeH10BaHI HABYAJILHI BUTAHHA:
1. Tooynos C. K. Pasnocmuuie cxemwvt / C. K. I'ooynos, B. C. Pabenvkuii. — M.: Hayka 1976. — 400 c.
2. Kanumkun H. H. Yucnenusie memoowr / H. H. Kanumxun. — M.: Hayka, 1978. — 512 c.
3. Camapckuii A. A. Qucrennvie memoowvt mamemamudeckou guzuku / A. A. Camapckuii, A. B. T'yiun.
—M.: Hayka, 2003. — 316 c.
4. Typuax JI. U. Ocnogwvl uucnennvix memooos /JI. U. Typuax. — M.: Hayka, 1987. — 320 c.
5. Auenxo H. H. Memoo 0pobHbix wiaeoe peuieHuss MHO2OMEPHBIX 3A0ad Mamemamuyeckou uzuxu /
H. H. Anenxo. — Hosocubupck.: Hayka, 1967. — 195 c.
14. 3an1anoBaHi BUAM HABYAJLHOI JiJILHOCTI TAa MEeTOIM BUKJIANAHHSA:
36 200un nexyitl, 30 200un 1abopamoprux podim, 99 200. camocmitinoi pobomu. Pazom — 165 200.
Memoou: nexyii 3 BUKOPUCMAHHAM THHOPMAYTUHUX MEXHON02I MaA MYTbMUMEOTUHUX 3AC00I8, eleMeHmu
npooOeMHOT 1eKyii, IHOUBI0YalbHi 3a80AHHL.
15. ®opmu Ta KpUTEPii OUIHIOBAHHA:
Oyiniosanns 30iticnioemocs 3a 100-0anvhoio wKanoiwo.
ITiocymrosuii konmponw (40 banis).: ekzamen nucomosuti 8 kinyi VI cemecmpy.
Tomounuii konmpons (60 banig): sukoHanHs 1aOOPAMOPHUX pOOIm, camocmilina poboma, mecmyaHHs,
ONUMYBAHHS.
16. MoBa HaBYaHHS: YKPAiHCbKA.

3aBiqyBay Kadenpu Mapmuniok I1.M., 0.m.1., doyenm



HEPEKJIAJA AHTJIHCHKO IO
DESCRIPTION OF THE EDUCATIONAL SUBJECT

. Code: 32.
. Title: Numerical methods of mathematical physics.
. Type: compulsory.
. Higher education level: the first (Bachelor's degree).
. Year of study when the discipline is offered: 3.
. Semester when the discipline is studied: VI.
. Number of established ECTS credits: 5,5.
. 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 formulation of the main types of boundary value problems, differential equations in partial
derivatives and their classification;

* know the fundamentals of finite difference methods and finite elements of numerical solving boundary
value problems of mathematical physics;

* know the fundamentals of the theory of difference schemes;

* be able to construct difference schemes for the basic boundary value problems of mathematical physics
and investigate them for stability;

 apply known numerical methods that implement given difference schemes;

* carry out program realization of given difference schemes;

+ effectively use the possibilities of computer technology and modern software for solving the boundary
value problems of mathematical physics.

10. Forms of organizing classes: training classes, independent work, practical training, control measures.
11 « Disciplines preceding the study of the specified discipline: programming, application software,
equations of mathematical physics.

* Disciplines studied in conjunction with the specified discipline: —

12. Course contents: Methods of solving boundary value problems of mathematical physics.
Classification of numerical methods. Fundamentals of the method of finite differences (grids).
Construction of difference schemes. A difference method for solving boundary value problems for an
elliptic type equation. Numerical solution of mixed boundary value problems for parabolic type
equations. Different families of difference schemes for the heat coduction equation. Monotone difference
schemes for parabolic type equations containing first derivatives. Integro-interpolation method for
constructing difference schemes. A difference method for solving mixed boundary value problems for
hyperbolic type equations. Difference methods of numerical solution of mathematical physics
multidimensional problems. Economic methods of solving boundary value problems of mathematical
physics. Fundamentals of the finite elements method.

13. Recommended educational editions:

1. Godunov S. K.Difference schemes / S. K. Godunov, V. S. Riabenkyi. — Moscow: Science 1976.—400 p.
2. Kalytkin N.N. Numerical methods / N. N. Kalytkin. — Moscow: Science, 1978. — 512 p.

3. Samarskyi A.A. Numerical methods of mathematical physics / A.A. Samarskyi, A.V. Gulin. —
Moscow: Science, 2003. — 316 p.
4. Turchak L. I. Fundamentals of numerical methods / L. I. Turchak. — Moscow: Science, 1987. — 320 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 — 36 hours, laboratory works —30 hours, independent work — 99 hours. Total — 165 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): written exam at the end of the 6th semester.

Current control (60 points): performing laboratory works, independent work, testing, questioning.

16. Language of teaching: Ukrainian.

Head of the department,
Doctor of Engineering, associate professor P.M. Martyniuk
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Hepexnao suxonas I1.1. Mizipin




