OITUC HABYAJILHOI JAUCIHATIJIITHA
1. Koa: 6;
2. Ha3Ba: Mertonu o04KCIIEHD;

3. Tun: 06086 ’a3K084;

4. PiBenb BUIIOI OcBiTH: [ (Dakanaspcviuil);

5. Pik HaBYaHHS, KOJIM NPONOHYETHCS JUCHUIIIHA: [;
6. CemecTp, KOJIM BUBYAETHCSH JUCHMILTIHA: [-2;

7. KinbkicTh BcTaHoBJeHUX KpeauTiB EKTC: 8

8. Ilpi3Buiue, iHiniaau JekTopa/nekTopiB, HayKoBuUii cTyminb, nocaxa: ['nagka O.M., KaH]I. TEXH. HayK,

IoNEeHT kKadheapy KOMIT IOTEPHUX TEXHOJIOTIN Ta EKOHOMIYHOIT KIOEpHETHKH:
9. Pe3yabTaTi HABYAHHSI: NIC/5 BUGHEHHS OUCYUNTITHU CIYOEHM NOSUHEH OYMu 30AMHUM.

® BOJIOJITH OCHOBHHUMHM TOHSTTSIMHM, IO TIOB'SI3aHI 3 METOJaMH OOYHMCIICHB; 3HATH MTOCTAHOBKH THITOBHX
MaTeMaTUYHUX 337134,

® BHUKOHYBATH Jii 3 HAOJMKEHUMH YUCIIAMH; OL[IHIOBAaTH OXHOKU PE3yJIbTaTiB;

® 3aCTOCOBYBATH YHCIOBI METOJM JiHIMHOI Ta HENiHIMHOI anreOpu; po3B’A3yBaTH JIiHIKHI Ta HEMiHIMHI
PIBHSIHHS 1 CUCTEMH PIBHSIHB; 3HAXO/UTH BJIACHI 3HAYCHHS;

® 3aCTOCOBYBAaTH YHCJIOBI METOAM HAOMWKEHHS (YHKIIH;, OyayBaTH I1HTEPHOJALINHI MHOTOWICHH Ta
arpoKcUMaIiiHi GopMyIu;

® 3HATH METOJU YUCIIOBOTO TU(EpPEHIIIIOBaHHS Ta iHTerpyBaHHs (yHKILI; OyyBaTu GOPMYIH YUCIOBOTO
nudepeHIiFoBaHHS 1 IHTETPYBaHHS;

® 3HATH YHUCIOBI METOAM pO3B'A3aHHA 3BHUYAWHUX TU(EpPEHIIaTbHUX pPIBHSIHD;, 3HAXOIUTH YHUCIOBHM
po3B’s130k 3anagi Komii;

e 3HATH YHCJIOBI METOAWM PpO3B'SI3aHHS KPaoOBUX 3a/ady; 3aCTOCOBYBAaTH pIZHHUIEBI METOAM [0
pO3B’sI3yBaHHsI KpalilOBUX 3a/1aY;

e 37iiiCHIOBAaTH OOTPYHTOBAHUI BUOIpP YHUCIOBOIO METOY Ul BUPILLICHHS TPAKTUYHOI 3a1a4i;

e OOrpyHTYyBaTH 301KHICTb 1 CTIMKICTh YMCIOBOTO METOY; HAaJAaTH HOr0 TeOMETPUYHY 1HTEPIpeTallilo;

® 3aCTOCOBYBAaTH PO3pOOJIEHI UM CTAHAAPTHI MPOTPaMu, IO peali3yloTh BIAMOBIAHI YUCIOBI METOIH, JUIS
3HAXOJPKEHHS pO3B’sI3KiB MAaTEMaTHYHUX 3a]1a4.

10. ®opmu opraHizanii 3aHATb: HasuanbHe 3aHAMM, CAMOCMINHA podOMA, NPAKMUYHA Ni020MOBKa,

KOHMPOTIbHI 3aX00U;
11. o JIucumIuiiHg, 110 MePeIyITh BUBYEHHIO 3a3HAYEHOI TUCIHUITIHN: HASBHICTH MOMEPEAHIX 3HAHD 3
MIKUIBHOTO KypCy MaTeMaTHUKU Ta OCHOB 1HPOPMATHKH.

o Jlucuumiainu, MO BHBYAKTHCH MNapajejabHo 3 miew: «Buma wmaremaruka», «Komm'torepHa
JTUCKpETHA MaTeMaTHKay, «[IporpamyBaHHs».

o Jlucuumniinm, A8 BUBYEHHS SIKUX 000B’AI3KOBi 3HAHHS JaHOI HABYAJIbHOI qucHumiIinm: «Teopis
HMOBIPHOCTEH 1 MaTeMm. CTaTUCTHKa», «MeToaw omnTuMmizaiii Ta JOCHiKeHHs omepaniin», «CHUMBOIBHI
0o04MCIIeHHS Ta KOMI'ToTepHa anredpay», «Teopis MpUHATTS pilIeHb.

12. 3mict kypcey: [Ipenmer ta 3amadi o6uncaoBaIbHOI MaTeMaTiKu. Metonu oouncienb. OCHOBHI JKeperna
noxuOok Ta ix kimacudikaris. AGCOTIOTHA Ta BiAHOCHA MOXHOKM HAOMMKEHOro 3HaueHHs umcrna. Jii 3
HaOmmwkeHUMH uuciaamu. llpsima Ta oOepHeHa 3amadi Teopii moxubOok. IIpencraBneHHs miHIHHOT
anreOpaiyHoi cucteMu y marpuuHiii ¢opmi. Meroau poss’sizanHs CJIAP. Ilpsimi meronu po3B’si3aHHS
CJIAP. Meton l'ayca knacuunuii, moaudikoBanuii. Meton XKopmana-I'ayca. CTIHKICTh Ta TOYHICTH MPSAMHUX
meroaiB. Meron LU-daxTopusanii. Meron QR-dakropu3anii. Po3kian cumMeTpudHoi 101aTHbO-BU3HAYEHOT
MaTpuIll Ha TpPUKYTHI. Meroa kBaapaTHUX KopeHiB (Xoisenpkoro). IloOymoBa iTepamiifHUX METONIB Yy
3araJlkHOMYy BHIAAKy. Meron mpoctux itepamii SIko6i. Metox mokpamieHux itepaniii 3einens. Meron
BEpXHBOI penakcariii. JlocratHi yMOBH 301KHOCTI iTepamiitHux mMeToiB. OOUYMCIEHHS BJIACHUX 3HAYCHb Ta
BJIACHUX BEKTOPIB MarTpuib. Metox Oe3mocepeIHbOro po3ropTaHHA. ITepamiiiHi MeTOau OOYMCIICHHS
BJIACHUX 3HA4YCHb Ta BJIACHUX BEKTOpiB. MeToa oOepTaHHs B MOBHIM MpoOJeMi BIaCHUX 3HAYEHb MaTPHILb.
Anroputm mMerony obepranHs. KoHIeniis MeToIiB po3B’i3yBaHHs HENiHIHHUX PIBHSIHD 3 OJHIEI0 3MiHHOIO.
Binokpemnenns kopeniB. Meron mmuxotomii. Meton xopa (ciuaux). Merox potuunux (HeioToHa).
KombinoBanmii MeTo XOp1 Ta AOTHUHUX. ['eoMeTpryuHa iHTepIpeTalisi MeTO/IiB XOp Ta TOTUYHHUX. MeTox
MPOCTOi iTeparlii po3B’sI3yBaHHs HEJIHIMHUX PIBHSIHL 3 OJHIEIO 3MIHHOI. YMOBU 30DKHOCTI METONY.
Habmmkene po3B’s3yBaHHS CHUCTEM HENIHIHHUX piBHsAHb. Metoa mpoctux itepaiiif. Meron Herorona.



Heniniiiai meroan Sko6i Ta 3eiimens. JlocratHi ymoBu 301kHOCTI MeTOAiB. [IOHATTS mpo HaOMMKEHHS
(ammpokcumarii) ¢ynkuii. IlpakTuuni 3amadi anpokcumanii ¢yHKuoid. MeTon HalWMEHIIMX KBaApaTiB.
[TonsaTTs iHTepnomnsAwii. [HTepnonsamiiiaa ¢yHKIis Ta By3au iHTeproisii. [loxubka Ta KpoK IHTEPIOJISIIII.
ITocranoBka 3amaui iHTepnosauii. CrocoOu inTepnonsii. JliHiiHA Ta KBaJpaTWYHA IHTEPIIOJIALIA.
IaTepnionsmiiianii 6ararowieH Jlarpamka. OriHka MakCUMaIbHOT TOXUOKH 1HTepnoJsii. Po3mineni pi3HuUIl
Ta iX BJIACTHBOCTI. IHTepmomnsmiiini Oararowienn HpioToHa: mepimia Ta apyra IHTEPHONALINHI (OPMYIH.
[TobymoBa iHTepnosismiiiHoro OararowieHa Hpiorona. Tounicte  iHTepmomsmii. Bukxopucranss
IHTepHOAMIMHUX GopMy uid 3anaui excrpanossinii. [ToHaTTs crutaifHiB. [HTepnonsmiiiHi Ta 3riamKyoui
CIUIaiiHu. ANTOpUTMH TOOYIOBH KBaapaTHYHHX Ta KyOl4HMX crutaiiHiB. CriocoOM BH3HAYCHHS HAXWIIIB
iHTepnoJsALiifiHOro KybiuHoro cruraifHa. [locraHoBka 3amavi. BukopucTaHHs IHTEPHONSALIMHUX TOJIHOMIB
U1l To0ymoBU opMyn yucioBoro audepeHiitoBanHsa. OmiHka MOXUOKH YUCIOBOTO AU(EpPEHITIFOBAHHSI.
3amaua yucinoBoro iHterpyBaHHs. [loOymoBa kBamparypHux ¢opmyn. Ksaapatypui dopmynu
NpSIMOKYTHUKIB, Tpamnerii, nmapabon (Cimmcona). Kaaparypui dopmynu Herotona-Koreca Tta ITayca.
Omninka moxuOKM YuCiIOBOro iHTerpyBaHHs. HaOmkeHne oOumcieHHs KpaTHHX iHTerpainiB. KyOarypHa
dopmyna Cimmncona. I'eomerpuyna inTepmpertaris. Kiacudikaimiss HaOMMKEHHX METOJIB PO3B’sI3yBaHHS
3amaui Komri ans 3BuuaiiHux audepeHmiansHux piBHsAHb. Merton Eitnepa ta foro momudikarnii. Meron
Pynre-Kytra po3s’si3yBanns 3agaui Komri aiis 3BudaiiHuX audepeHIiaibHIX piBHAHb. 301KHICTh Ta OIlIHKA
noxuOku HaOmKeHUXx MeToxiB. ITOHATTS mpo GaraTOKpOKOBI MeTOAM po3B’si3yBaHHs 3aaadi Ko ams
3BUYAHUX AudepeHIianpHuX piBHsAHb. Meton Anamca. KpaiioBa 3a1ada i 3BU4aiiHUX JudepeHIiaTbHuX
piBHSHB. MeTO/ CKIHUCHHUX Pi3HUIb U TIHIMHUX Tu(epeHIiaTbHIX PIBHAHB APYroro Nopsaky. TOuHICTb,
CTIAKICT, Ta 30DLKHICTH pi3HUIEBHX cxeM. Kmacudikarmis audepeHianbHuX piBHSIHb 3 YaCTUHHHUMH
NOXITHUMHU. MeToa CKIHUEHHUX pI3HHIB JUIsl PO3B's3aHHS IU(EpEeHIIabHUX PIBHSIHb 3 YaCTUHHUMH
noxXiTHUMH. Po3B's13aHHs apaOoiYHUX PIBHSAHB. ATpOKCHUMAIIis TinepOomiyHuX nudepeHialbHuX piBHIHB
3 YaCTMHHUMHU TOXITHUMHU. ATNPOKCUMAIliS ENINTUYHUX pPiBHSAHb. PO3B’s3yBaHHs KpaloBUX 3amad s
SMNTUYHUX Ta TINepOOTIYHUX MudepeHIiabHUX PIBHSAHD 3 YACTHHHUMU MOX1THUMH METOJIOM CKIHUEHHUX
PI3HUIIb.

13. PekoMeH10BaHi HABYAJILHI BHIAHHA:

1. JIsmenko b.M., KpuBonoc O.M., Bakamtok T.A. Meroan o04iCIIeHb: HABY.-METO/I. TIOC. I CTYA. (Pi3.-
mar. ¢-ty. Kutomup: XKV, 2014. 228 c.

2. Jomo6pyroB M.P. [IpakTukym 3 oouncmtoBanbHOi Mmarematuku: HaBd. 1ioc. K.: KIII im. I. Cikopcbkoro,
2018. 211 c.

3. 3amauun B. M., Kontomenko I. I'. Yncenbni metoau: HaBu. noc. X.: XHEY im. C. Ky3nens, 2014. 180 c.
4. ITonioB B. B. Metoau o0unciIeHb: KOHCTIEKT JIEKLIN s cTyneHTiB Mex.-mat. ¢-1y. K.: BIIL] "KuiBcbkuii
yHiBepcutet", 2012. 303 c.

5. l'apumok 1. I1., Makapos B. JI. Metonu o6uncnens. [linpyunuk. K.: Buma mkoma, 1995. 367 c.

14. 3an1anoBaHi BUIM HABYAJLHOI JiJILHOCTI TA MEeTOAM BUKJIATAHHSA:
42 200. nexyii, 42 200. npakmuurux pooim, 156 200. camocmitinoi po6omu. Pazom — 240 200.
Memoou: inmepaxmueni ma KIacuyHi AeKkyii, eremMeHmu npooOLemMHoi neKyii, IHOU8I0yalbHi 3a80aHHS,
BUKOPUCNAHHA  KOMN'TomepHoi mexHiKu ma My1bmuMeOiuHux 3aco0is, SUKOPUCMAHHA HABUANLHOI
niamghopmu Moodle.
15. ®opmu Ta KpUTEPii OUNIHIOBAHHA:
Ouyintosanns 30iticnioemubcs 3a 100-6anvHoio wKanoro.
1Tiocymkosuii KoHmponw: 3aniK 6 Kinyi 1 cemecmpy i icnum 6 Kinyi 2 cemecmpy.
Tlomounuii koumpoaw (60 6anis): mecmyeanus, ONUMYBAHHS, PE3YIbMAMU CAMOCMIUHOI poOOMU.
16. MoBa BUKJIANAHHSA: VKDPAIHCbKA .

3aBigyBau kadeapu 11 M. I'puyrok, 0-p ekoH. Hayk, npogecop

Po3po6HuK onucy AUCUUIUTIHA O. M. I'nadka, kano. mexH. HayK, Ooyenm



DESCRIPTION OF EDUCATIONAL DISCIPLINE
Code: 6;
2. Title: COMPUTATIONAL METHODS:
3. Type: Required;
4. Level of higher education: / (Bachelor's degree),
5. Year of study, when the discipline is offered: /;
6. Semester when studying discipline: 4;
7. Number of established ECTS credits: 1-2;
8. Surname, initials of the lecturer / lecturers, scientific degree, position: Hladka O. M., PhD in
Engineering Sciences, Associate Professor, Department of Computer Technologies and Economic
Cybernetic;
9. Results of study: after studying the discipline the student must be capable:
* have basic concepts related to computational methods; know the formulation of typical mathematical
problems;
* perform actions with approximate numbers; evaluate the errors of the results;
* apply numerical methods of linear and nonlinear algebra; solve linear and nonlinear equations and systems
of equations; find eigenvalues of matrices;
* apply numerical methods of approximation of functions; build interpolation polynomials and
approximation formulas;
» know the methods of numerical differentiation and integration of functions; build formulas for numerical
differentiation and integration;
* know numerical methods for solving ordinary differential equations; find the numerical solution of the
Cauchy problem;
* know numerical methods for solving boundary value problems; apply difference methods to solve
boundary value problems;
* make an informed choice of a numerical method to solve a practical problem;
* substantiate the convergence and stability of the numerical method; provide its geometric interpretation;
* use developed or standard programs that implement appropriate numerical methods to find solutions to
mathematical problems.
10. Forms of organization of classes: study lessons, independent work, practical training, control measures

11. e Disciplines preceding the study of the indicated discipline: availability of previous knowledge of the

school course of mathematics and basics of computer science.

e Disciplines studied in parallel with this: «Higher Mathematicsy», «Programmingy, «Computer
Discrete Mathematicsy;

e Disciplines studied in conjunction with this discipline: «Probability theory and math. statisticsy,
«Methods of optimization and research of operations», «Symbolic calculations and computer algebray,
«Decision theory»/

12. Course contents: Subject and problems of computational mathematics. Calculation methods. The main
sources of errors and their classification. Absolute and relative errors of the approximate value of the
number. Actions with approximate numbers. Direct and inverse problems of error theory. Representation of
a linear algebraic system in matrix form. SLAR solution methods. Direct methods of solving SLAR. Gauss's
method is classical, modified. Jordan-Gauss method. Stability and accuracy of direct methods. LU-
factorization method. QR-factorization method. Schedule of a symmetric positive-definite matrix into
triangles. The method of square roots (Kholetsky). Construction of iterative methods in the general case.
Jacobi simple iteration method. Seidel's method of improved iterations. The method of upper relaxation.
Sufficient conditions for the convergence of iterative methods. Calculation of eigenvalues and eigenvectors
of matrices. Direct deployment method. Iterative methods for calculating eigenvalues and eigenvectors. The
method of rotation in the complete problem of eigenvalues of matrices. Algorithm of rotation method. The
concept of methods for solving nonlinear equations with one variable. Separation of roots. Dichotomy
method. Chord method (January). Tangent method (Newton). Combined method of chords and tangents.




Geometric interpretation of chord and tangent methods. A method of simple iteration of solving nonlinear
equations with one variable. Conditions of convergence of the method. Approximate solution of systems of
nonlinear equations. Simple iteration method. Newton's method. Nonlinear methods of Jacobi and Seidel.
Sufficient conditions for convergence of methods. The concept of approximation (approximation) of a
function. Practical problems of approximation of functions. Least squares method. The concept of
interpolation. Interpolation function and interpolation nodes. Error and interpolation step. Statement of the
interpolation problem. Interpolation methods. Linear and quadratic interpolation. Lagrange interpolation
polynomial. Estimation of the maximum interpolation error. Separated differences and their properties.
Newton's interpolation polynomials: first and second interpolation formulas. Construction of Newton's
interpolation polynomial. Interpolation accuracy. Using interpolation formulas for the extrapolation problem.
The concept of splines. Interpolation and smoothing splines. Algorithms for constructing quadratic and cubic
splines. Methods for determining the slopes of an interpolation cubic spline. Formulation of the problem.
Using interpolation polynomials to construct numerical differentiation formulas. Estimation of numerical
differentiation error. Numerical integration problem. Construction of quadrature formulas. Quadrature
formulas of rectangles, trapezoids, parabolas (Simpson). Quadrature formulas of Newton-Cotes and Gauss.
Estimation of numerical integration error. Approximate calculation of multiple integrals. Simpson's cubature
formula. Geometric interpretation. Classification of approximate methods for solving the Cauchy problem
for ordinary differential equations. Euler's method and its modifications. Runge-Kutta method for solving the
Cauchy problem for ordinary differential equations. Convergence and error estimation of approximate
methods. The concept of multi-step methods for solving the Cauchy problem for ordinary differential
equations. Adams method. Boundary value problem for ordinary differential equations. Finite difference
method for linear differential equations of the second order. Accuracy, stability and convergence of
difference schemes. Classification of differential equations with partial derivatives. Finite difference method
for solving differential equations with partial derivatives. Solving parabolic equations. Approximation of
hyperbolic differential equations with partial derivatives. Approximation of elliptic equations. Solving
boundary value problems for elliptic and hyperbolic differential equations with partial derivatives by the
finite difference method.

13. Recommended editions:

1. Lyashenko BM, Krivonos OM, Vakalyuk TA Calculation methods: teaching method. pos. for students.
physical and mathematical f-tu. Zhytomyr: ZhDU, 2014. 228 p.

2. Dombrugov MR Workshop on computational mathematics: textbook. pos. K .: KPI them. I. Sikorsky,
2018. 211 p.

3. Tasks VM, Konyushenko IG Numerical methods: textbook. pos. Kh: KhNEU them. S.Kuznets, 2014.180p
4. Popov VV Methods of calculations: lecture notes for students of mechanical engineering. f-tu. K .: VPTs
"Kyiv University", 2012. 303 p.

5. Gavrilyuk IP, Makarov VL Methods of calculations. Textbook. K .: Higher school, 1995. 367 p.

14. Planned types of educational activities and teaching methods:

42 hours lectures, 42 hours practical work, 156 hours independent work. Together — 240 hours.

Methods: interactive and classical lectures, elements of problem lectures, individual tasks, use of computer
and multimedia tools, use of the Moodle learning platform.

15. Form and evaluation criteria:

The evaluation is carried out on a 100-point scale.
Final control: completion at the end of 1st semester and exam at the end of the 2nd semester.
Current control (60 points): testing, survey, results of independent work.

16. Language of teaching: Ukrainian.

Head of the Department P. M. Hrytsiuk, Dr. of Economics Sci., Professor
Descriptor of the discipline O. M. Hladka, Ph.D. in Tech. Sci., Associate Professor




