OITMC HABYAJILHOI IMCLUTIJIIHU
.Kom: 1.1.10
. Hazpa: MeToau o6uuciens
. Tum: 060B’s13K0BHI
. PiBens Bumoi ocBith: | (6akanmaBpchKuii)
. Pix HaBuaHHS, KOJIM MPOMIOHYETHCS AUCIUTUTIHA: 1
. CeMecTp, KOJIM BUBYAETHCS AUCIUILTIHA: 1, 2
. Kinpkicts BcranoBnenux kpenutis €KTC: 8
. [IpizBuiiie, iHiliaMK JEKTOPa/IEKTOPIB, HAYKOBUH CTYIiHb, mocaaa: 3youk JI.B., kaHna. mes. HayK, JOLEHT Kadeapu
KOMIT FOTEpHUX HAYK
9. Pe3ynbraTi HaBYaHHS: MiCJs BUBYCHHS AUCLUUILTIHU CTYACHT TOBHHEH 3HATH:
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. BHUKOHYBATH il 3 HAOIMKCHUMHU YHCIaMH; OL[IHIOBATH MMOXUOKH 3a0KPYIJICHb MPH BUKOHAHHI apu()METUIHUX
orepartiii;

. 3HAaXOAUTH KOPEHi HeTIHIHHUX PiBHSIHb 13 3aJaHOI0 TOUHICTIO;

. PO3B’s3yBaTH CUCTEMH JTIHIMHUX anreOpaidyHuX PiBHSIHbL METOMAMH BHKIIOUCHHS, POCTHUX iTeparliii, 3ehaerns,
METOAOM KBaJpaTHOI'O KOPEHS;

. OOI'pyHTOBYBaTH iCHYBaHHS PO3B’SI3Ky 3a[a4i iHTEPIIOIIOBAHHS, BUBOJUTH (POPMYJIH IHTEPIOIALIHHNX

MHOTOwWIeHIB Jlarpamka i HetoToHa, OyayBaTH iHTEpIOJIALIHI MHOTOYWICHH 1 KyOidHI CIUTaifHH, OOTPYHTOBYBAaTH YMOBY
3aCTOCOBHOCTI JIIHIHHO1 1 KBaIpaTUIHO1 1HTEPIIOAITIT;

. 3HAXOJIUTH HaWKpaIly CepeIHbOKBAPATUYHY APOKCUMAIIiI0 (DYHKIIIT, 110 3a/laHa Ha BiJ[Pi3Ky; ITyKaTH METO/IOM
HalMEHINNX KBaApaTiB HAOIMKEHHs TaOJUYHO 3adaHuX (QyHKIIIH, OyayBaTH eMIipuyHi (GOPMYJIH, BUKOHYBAaTH
3rJ1aKyBaHHA TaOIMYHO 3a1aHuX (QYHKIIIH;

. OyayBatu GOpPMYJIN YUCENBHOTO TU(epeHIIIOBaHHS Ta IHTEIPYBaHHsI, JaBaTH iX TeOMETPUYHY 1HTEPIIPETALliIo,
00YHCITIOBATH MOXiAHI i BU3HAYEH] iHTErpasy,

. po3B’s3yBatH 3amavy Kol (111 04HOTO PIBHSAHHS 1 CHCTEMH TIEPIIIOTO 1 BUIITUX MOPSIAKIB) 3 BUKOPHUCTAHHIM
¢dopmynu Tetinopa, metogamu Efinepa, Pynre-Kyrra;

. 3aCTOCOBYBAaTH Pi3HULEBI METOJM Ta METOJ CKIHYEHUX €JIEMEHTIB 10 PO3B’s3yBaHHS KpaHOBUX 3ajay;
pO3B’s3yBaTH IHTETPAIbHI PIBHSIHHS YUCEILHUMHU METOIAMU;

. 00TpyHTOBYBATH 301KHICTH METO/IIB, HAJIABATH iX TCOMETPHUYHY 1HTEPIIPETAIIIIO, OIMIHIOBATH MTOXUOKH O0YNCIICHB;
. 3aMMCcyBaTH BiJMOBIAHI AITOPUTMH Ta IPOrpaMy; BUKOPHCTOBYBATH 0i10Ii0TEUHI MPOTrpaMu.

10. ®opMmu opranizaiii 3aHATH: HaBYAIbHE 3aHATTS, CAMOCTIHHA pO00Ta, KOHTPOJIBHI 3aX0I1

11. » JIucimrmiiag, Mo nepeyoTh BUBUSHHIO 3a3HAYeHOI MTUCIUTLIIHN: «Buma MareMatrkay, «/[uckperHa MaTeMaTHKa»
12. 3mict kypcy: Teopis moxubok. AGCOMIOTHA Ta BiJHOCHA MMOXUOKW HaONmKeHOTo 3HaYeHHS yncia. [lii 3
HaOMDKEHUMH YyuciiaMi. MeToau HeliHiiiHoT anrebpu. Po3B’s3yBaHHS HETiHIMHUX PiBHSAHB 3 OAHIEI0 3MIHHOIO.
Po3B’s13yBanHs cucTeM HENHIMHUX piBHAHD. MeTton HeI0TOHA po3B'sSI3yBaHHS CHCTEM HETIHIHHUX piBHIHB. MeTox
TTOKOOPIMHATHOTO CITYCKY. MeTou JiHiiHOI anredpu. Merox ['ayca. MeTon TojIoBHHX e1eMeHTIB. MeTo 1 IpocToi
iTepanii. MeToq KBazpaTHUX KOpeHiB. MeTo MPOroHKH. MeTou po3B’s3yBaHHS 3a4a4 MPO BJIACHI 3HAYEHHS Ta BIACHI
BEKTOpH MaTpHIlb. MeToa 0e3mocepeTHpOro po3ropranas. Meroa obeprans. QR—anropurm. Meron obepHEeHHX
itepaniii. [aTepromtoBanns GyHkiii. [HTrepnosiiinuii MuorowieH Jlarpamka. [lepia inTepnossiiiina Gopmyia
Heiotona. pyra intepnonsuiitna ¢opmyna Hetorona. Ouinku noxuOok intepnossiniitaux ¢opmyn HetoToHa.
[nTepnonoBanns cruaitnamMu. AnpokcumManist GpyHkmin. Meron HafimeHmux kBaapaTiB. YncensHe audepeHitoBaHHS
¢dbyuakmiin. YucensHe iHnTerpyBanas. YucenpHe iHTETpYBaHHS Y BUMIAIKY KpaTHUX iHTerpaiiB. KybaTypHa dhopmyra tuiry
Cimncona. Habmmxene oOuncieHHs KpaTHUX iHTerpaiiB metogqoM Monrte-Kapno. KBagpatypua ¢opmyna ["ayca.
UucenbHi MeToau po3B’si3yBaHHs 3anaui Komri myist 3Buvaiinux audepenuianbaux piBHsab. Merton Pynre-Kyrra. Metoa
Anamca. MeToJ CKiHYeHUX PI3HUIb PO3B’A3yBaHH MU(EpeHIIaT-HAX PIBHAHE APYTOTO MOPSIKY. MeTo | CTUIaiiH-
KoJokartii. HaGmmkene po3B’si3yBaHHS AUQPEPECHITIATBHUX PIBHAHD B YACTHHHUX MOXITHUX. ATIPOKCUMAIIIS €TITTTHIHIX
nudepeHLiaIbHIX PiBHSHD Y YACTUHHUX MOX1AHUX. ApokcuManis napaboiiuHuX i rinepOoniyHux JudepeHtiabHuX
PIBHSIHb Y YACTHHHHX MOXITHUX.

13. PexomeH10BaHI HaBYaJIbHI BUIaHHS:

1. IaBpuiiok LIT. Metoau o6uuncnens. [linpyunuk. / LI1. I'aBpuirok, B.JI. Makapos. — Kuis: «Buma mkona»,1995.
—367c.

2. I'puropenko S1.M. OGuuncIrOBaIbHI METOIU B 3a/a4ax NpUKIaaHol MaTeMaTuku: Hapd. mociOHuk / S1.M.
I'puropenxo, H.JI. [Tankparosa.— Kuis: «JIu6igp», 1995. — 280 c.

3. Hemunosuu b.I1. OcHoBbI BEruncnutenbHol MateMatku / B.I1. Jlemunosuu, U.A. MapoHn. — M.: ®usmatrus,
1960. — 659 c.

4, Camapckuii A.A. Uucnennsie metoabl / A.A. Camapckuii, A.B. I'ynmun. — M.: Hayka, 1989. — 432 c.

14. 3annanoBaHi BUAM HABYAJIBHOI AiSJIBHOCTI Ta METOIN BUKJIAAAHHS:

42 ron. nekiii, 42 rox. naboparopHux pooit, 156 rox. camoctiitHoi podoTH. Pazom — 240 roxm.

Meroau: iHTepaKTHBHI JICKIIi1, eIEMEHTH TPOOIEMHOI JICKITii, IHAUBIyalbHI 3aBIaHH, BIPOBAHKCHHS IUTOBUX Ta
POIBOBUX ir0p, Kelc-MeTOIiB, IHAMBIAyanbHi Ta TPYNOBI HAYKOBO-IOCHiIHI 3aBAaHH:, BUKOPUCTAHHS MYJIbTHUMEAIHHUX
3aco0iB.

15. ®opmu Ta KpUTeEpii OIiHIOBAHHS:



OnintoBanHs 37iiicHIOETHCS 32 100-6aTBHOIO MIKAIOKO.

[TincymxoBuii KOHTpOH (40 6ariB): ek3aMeH NHCHMOBHM, a00 TeCTOBUI, a00 YCHMIA B KiHII 2 CEMECTPY.
[Torounwuii koHTponb (60 GamiB): TeCcTyBaHHS, ONUTYBaHHS.

16. MoBa BuKIagaHHs: YKpaiHCHKA.

3aBigyBau kadenpu 10.1. Tynamsini, a-p ne. Hayk., npodecop

DESCRIPTION OF EDUCATIONAL DISCIPLINE
. Code: 1.1.10
. Title: Methods of calculation
. Type: Required
. Level of higher education: I (Bachelor's degree)
. Year of study, when the discipline is offered: 1
. Semester when studying discipline: 1, 2
. Number of established ECTS credits: 8
8. Surname, initials of the lecturer / lecturers, scientific degree, position: Zubyk L.V., PhD in Pedagogical Sciences,
Associate Professor, Department of Computer Science
9. Results of study: after studying the discipline the student must know:
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. carry out actions with approximate numbers; to evaluate errors of rounds when performing arithmetic operations;
. find the roots of nonlinear equations with given accuracy;

. to solve systems of linear algebraic equations by exclusion methods, simple iterations, Seidel, square root
method;

. to substantiate the existence of the solution of the problem of interpolation, to derive the formulas of the
interpolation polynomials of Lagrange and Newton, to construct interpolation polynomials and cubic splines;

. to substantiate the applicability condition of linear and quadratic interpolation;

. find the best square-to-square approximation of the function given on the segment; to search by the method of

least squares approximation of tabulated functions, to construct empirical formulas, to perform smoothing of tabulated
functions;

. formulate numerical differentiation and integration formulas, give them a geometric interpretation, calculate
derivatives and definite integrals,

. solve the Cauchy problem (for one equation and the system of first and higher orders) using the Taylor formula,
by Euler's methods, Runge-Kutta;

. apply differential methods and finite element method to solving boundary problems; to solve integral equations
by numerical methods;

. to substantiate the convergence of methods, to provide them with geometric interpretation, to estimate errors of
calculations;

. write down the corresponding algorithms and programs; use library programs.

10. Forms of organization of classes: study lessons, independent work, control measures

11. Disciplines preceding the study of the indicated discipline: “Higher Mathematics”, “Discrete Mathematics”

12. Course contents: Theory of errors. Absolute and relative errors of the approximate value of the number. Actions with
approximate numbers. Methods of nonlinear algebra. Solving nonlinear equations with one variable. Solving systems of
nonlinear equations. Newton's method of solving systems of nonlinear equations. Method of coordinate descent. Methods
of linear algebra. Gauss method. The method of the main elements. Simple iterative method. Square root method. Method
of running. Methods of solving problems of eigenvalues and own vectors of matrices. The method of direct deployment.
Method of rotation. QR-algorithm. The method of inverse iterations. Interpolation of functions. Lagrange interpolation
polynomial. Newton's first interpolation formula. Newton's second interpolation formula. Estimates of errors of Newton's
interpolation formulas. Interpolation splines. Approximation of functions. Smallest squares method. Numerical
differentiation of functions. Numerical integration. Numerical integration in the case of multiple integrals. Cubaturn
formula of the Simpson type. Approximate computation of multiple integrals by the Monte Carlo method. Gauss
quadrature formula. Numerical methods for solving the Cauchy problem for ordinary differential equations. Runge-Kutta
method. Adams Method. The method of finite difference solving of differential equations of the second order. The
method of spline collapse. Approximate solution of differential equations in partial derivatives. Approximation of elliptic
differential equations in partial derivatives. Approximation of parabolic and hyperbolic differential equations in partial
derivatives.

13. Recommended editions:

1. Gavrilyuk I.P. Methods of calculation. Textbook / I.P. Gavrilyuk, V.L. Makarov. - Kyiv: "Higher school", 1995. - 367
p-

2. Grigorenko Y.M. Computational Methods in Problems of Applied Mathematics: Teaching. manual / Y.M. Grigorenko,
N.D. Pankratova. - Kyiv: "Lybid", 1995. - 280 p.

3. Demidovich B.P. Fundamentals of Computational Mathematics / B.P. Demidovich, I.A. Maron. - Moscow: Fizmatgiz,
1960. - 659 p.



4. Samarsky A.A. Numerical methods / A.A. Samarsky, A.V. Gulin. - Moscow: Nauka, 1989. - 432 p.

14. Planned types of educational activities and teaching methods:

42 hours lectures, 42 hours practical work, 156 hours independent work. Total - 240 hours.

Methods: interactive lectures, elements of problem lecture, individual tasks, 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 examination (40 points): written exam at the end of 2 semester.

Current control (60 points): testing, survey, analysis of tasks performed in practical classes, results of independent work.
16. Language of teaching: Ukrainian.

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



