OIIUC HABYAJIBHOI JUCHUILITHA

1. Kon: 1.2.016;

2. HazBa Anroput™mu Ta METOIA OOYNCIICHD.;

3. Tum: 000B’SI3KOBHIA;

4. PiBenn Bu1oi ocBiTH: | (OakanaBpchKuii);

5. Pik HaBYaHHS, KOJIU NPOMOHYETHCS AMCUMILTIiHA: 1;

6. CemecTp, KOJIM BUBYAETHCS TUCHMILTIHA: 2;

7. KinbkicTbs BcTanoBJeHux kpeautiB EKTC: 5;

8. IIpi3Buile, iHimia U JIeKTOpPa/JIeKTOPiB, HAYKOBUH CTyNiHb, mocana: 3asiub B.M. 1.17.H., ipodecop.

9. Pe3yabTaTH HaBYAHHSI: IICIS BHUBYCHHS JUCIUIUIIHA CTYICHT TOBMHEH 3HATH: TIOOYIOBY AaJTOPUTMIB,
MaTeMaTH4YHE MOJICIIOBAaHHS 00’ €KTiB, OCHOBHI METOJIU OOYHMCIIEHb, TEXHOJIOTii MAaTEMaTUYHOTO EKCIICPUMCHTY;
BMIiTH: ITPOBOJIUTH aHATI3 TMPOOJIEMHOI 00JIacTi, IS SKOi CTBOPIOETHCS AJITOPUTM, PO3POOIIATH alTOPUTMHU B3arali i
aJTOPUTMH METOJIB O0YHCIICHB, PEaTi30BYBAaTH MaTEMaTHIHI MOJIENII HAa KOMII FOTEePi, CAMOCTIMHO OMaHOBYBATH HOBI
METOJTU Ta TEXHOJIOTii 00YHCICHD 3 BUKOPUCTAHHSAM KOMIT OTEpa.

10. ®opmu opranizanii 3aHsATH: JEKUii, MpakTU4Hi (JaOOpaTOpHi) 3aHSTTS, ONUTYBaHHS, CaMoOCTiiHa po0oTa,
KOHTPOJIbHI 3aXO0/IH.

11. JIucumiuting, 1Mo mepeaylTh BHBYEHHIO 3a3HAYEeHOI NucUMIUIiHM: " Buma maremarnka
MOBH IIporpaMyBaHHs”; "JluckpeTHa MaTemaTuka ";

JucumMitiHg, 0 BUBYAIOTHCA CYNMYTHHO i3 3a3HAY€HOK0 TUCIIUIIIHOIO (32 HeOOXiTHOCTI): ;
12. 3mict kypcy: Busnauenns anroputmy. Ilpmsnauenus anropurmy. HaitmenyBanHS O50Ky. IcTOpiss pO3BHTKY
anroputMy. TepMiHONOTIA anropuTMiszamii, aBTOMaTH3aLlisl MPOEKTYBAHHS aJTOPUTMIB. ANTOPUTM Yy BHIJISAIIL OMHUCY
Iiit Ha mpupoAHid MoBi. CUMBONBHHMN onHc. biok- cxemu anroputMiB. CXeMu aJlrOPUTMIB POrpaM, JaHUX i CUCTEM.
€nuHa cucTeMa mporpamMHoi JokyMeHTarii. Mixkaapomuauit crangapt ISO 5807: 1985. Ilporpamu mj1st aBTOMaTHIHOTO
CTBOpEHHS OJIOK-CXEM 3 BUXIJTHHX TEKCTIB ITPOrpaM Ta iX CTBOPECHHS BPYYHY.

MatematuyHi MOJENI JOCTIKYBaHUX OO’€KTIB 1 aHaNi3 3a JOMOMOTOK OOYMCITIOBAIBHOT TEXHIKH ITUX
MaTeMaTHYHUX Mojeneid. OCHOBHI eTamu OOYHCIIIOBAILHOrO eKcrepuMeHTy. Jhkepena i kiaacuikailisi MOXHOOK.
JlobyBaHHS KOpPEHIB BpPydYHY Ta OIliHKAa MOXHOOK. UHMCENbHE pIllIEHHS CHCTEM JHIHHUX anreOpaidHuX piBHSHB.
[locranoBka 3amaui. Meron I'aycca. Hopmu matpuip i BekTopiB. Meron mpocToi iTepauii po3B’si3aHHS CHCTEM
JMHIHHUX PiBHIHB.

Hab6mmwkene pimeHHs HeniHIAHUX piBHSHB. [locTaHoBka 3amadui. BimminenHs kopeniB. I'padiune pimeHHS
piBHAHB. MeToq MOJNIOBUHHOTO JineHHS. OOYHMCICHHS MiMCHOTO KOPEHS 13 3a/laHOr TOYHICTI. Merom Xopn
(mpomopuiitaux dactuH). Meton aotuuHux. Meton HploToHa po3B’A3yBaHHS CHCTEM HENiHIMHUX PpiBHSHb.
MonaundikoBanmii MmeToa HeroToHa. MeTo iTeparlii pilliecHHS CHCTEM HETIHIMHUX PiBHSHD.

HaOmmxenns ¢yskmin. ToukoBe KBajpaTWdHe anpoKCUMyBaHHS (yHKIIHA. [HTEerpambHe KBaJIpaTH4HE
anpokcuMyBaHHA (YHKIIN Ha Bifpi3ky. CepelHbOKBaJApATUYHI HAOIMKEHHS TPUTOHOMETPUYHMMU MHOTOYJICHAMU.
lapMmonidiauii anami3. IloctaHoBka 3amadi. DopMyind YHCENBHOrO MU(EPEHIIIOBaHHSA, 3acHOBaHI Ha GhopMmyJi
Jlarpamka. IaterpyBannsa. Keaapatypui dpopmynu Heiorona-Koreca. dopmyia npsMokyTHUKIB. DopMyiia Tpamerii.
®opmyna Cimrcona.

Habmmwkene pimenHs 3BUYaiiHUX nudepeHiianbaux piBHAHBL. [locTanoBka 3amagi. Meton Einepa. Meron
Pynre-Kytra. Habnmxene pimmeHHs cucTeM 3BHYAHHUX AUGEPCHITIATBHUX PiBHIHB. YHCETbHI METOIU ONTHUMI3aIlliil.
IMocranoBka 3amaui ontmMizamii. Knacudikamis 3amad ontumizamii. MeTtogu ogHOoBHMIipHOi MiHiMizarii. MeToj
JUXOTOMii. MeTO/1 3010TOr0 IEPETHHY;

13. PexomMeHI0BaHi HABYAJILHI BUAAHHSL: (3a3Hauumu 0o 5 docepen)

1. AmocoB A.A. BerunciautenbHble METOIBI Ui MHKEHEpOB: YdeOHoe mocobue / A.A. Amocos, 10.A.

Hyounckuii, H.B. Komuenosa. - M.: M3x-8o0 MOU, 2003. - 596 c.

2. baxsamoB A.C. Uwucnennsie Meronsl. Yuebumoe mocobme /A.C. baxsamos, A.Il. Xwunxos, I'.M.

KobGenwkoB. - M.-CII6.: ®usmartnut, HeBckmii muanekt, Jlaboparopus 6a3oBbix 3Hanwmit, 2003. - 624 c.

3. baxsanoB A.C. UncneHHsle MeTOBI B 3a1a4ax U ynpaxaeHusx /A.C. baxsanos.- M.: Beic. mxk., 2000.- 190 c.

4. 3asup B.M. Uwucnosi Metoau Juisi aHammi3y JIiHIMHUX Ta HediHiiHMX cuctem: [limpyunuk / B.M. 3asms, b.B.

Hypusk, LM. Seopcekuii / JIssiB; B-Bo YA/, 2009.- 302 c.

14. 3annaHoBaHi BUIU HABYAJIBLHOI JiSLILHOCTI TA METOAM BUKJIAJAHHSA:

26 ron. nekmiit, 24 ro. mpakTU4HUX 3HATH, 100 roa. camoctiitHoi podoTu. Pazom — 150ros.

Mertoau: iHTepaKTUBHI JICKITi1, BHKOPUCTAHHSI MYJITUMEIIHUX 3aC00iB.

15. ®opmu Ta KpUTEPii OLiHIOBAHHS:

OrwiHroBaHHd 3a1iicHIOEThCS 32 100-0a1bHOO MIKAJIOIO.
ITincymkoBwmii KOHTpOJIB (40 6ariB): 3ajiKk THUCHEMOBHI, a00 TECTOBUI, a00 YCHMIA B KiHIII 2 CEMECTPY.
[ToTounuit koHTpOIE (60 OaiB): TECTYBaHHS, OMUTYBaHHS, 3aXKCT JJA0OPATOPHUX POOIT.
16. MoBa BUKIaAaHH: YKpaiHChKa, aHTITIMCHKA.

n

, “AnropUTMIUHI

3aBimyBad Kadeapu KpymnikoBcekwuii b.b., K.T.H., TOIIEHT



DESCRIPTION OF EDUCATIONAL DISCIPLINE
. Code: 1.2.016;

1
2. Name: Algorithms and methods of computation;
3. Type: compulsory;
4. Higher education level: the first (Bachelor's degree);
5. Year of training, when discipline is offered: 1;
6. Semester, when studying discipline: 2;
7. Number of credits established ECTS: 5;
8. Surname, initials of the lecturer / lecturers, degree, position: Zaiats V.M., DSn, professor;
9. Learning outcomes: after studying the discipline the student must be know: construction of algorithms,
mathematical modeling of objects, basic methods of calculations, technologies of mathematical experiment; be able
to: analyze the problem area for which the algorithm is created, develop algorithms in general and algorithms of
computing methods, implement mathematical models on a computer, independently master new methods and
technologies of computations using a computer.
10. Forms of organizing classes: lectures, practical classes, surveys, independent work, control measures;
11. Disciplines preceding the study of the specified discipline: "Higher Mathematics", "Algorithmic Programming
Languages", "Discrete Mathematics";

Disciplines studied in conjunction with the specified discipline (if necessary): " ";
12. Course content: Definition of the algorithm. Appointment of the algorithm. History of the algorithm
development. Terminology of algorithmization, automation of designing of algorithms. An algorithm in the form of a
description of actions in the natural language. Symbolic description. Block diagrams of algorithms. Schemes of
algorithms of programs, data and systems. Unified system of software documentation. International standard ISO
5807: 1985. Programs for automatically creating block diagrams from source programs of programs and their creation
by hand.
Mathematical models of objects under study and analysis with the help of computer technology of these mathematical
models. The main stages of the computational experiment. Sources and classification of errors. Maneuvering roots and
estimating errors. Numerical solution of systems of linear algebraic equations. Formulation of the problem. Gauss
method. Norms of matrices and vectors. The method of simple iteration of solving systems of linear equations.
Approximate solution of nonlinear equations. Formulation of the problem. Department of Roots. Graphical solution of
equations. Method of half-division. Calculation of the actual root with given accuracy. Method of chord (proportional
parts). Method of tangent. Newton's method of solving systems of nonlinear equations. Modified Newton Method. The
method of iteration of the solution of systems of nonlinear equations.
Approximation of functions. Spot quadratic approximation of functions. Integral quadratic approximation of functions
on a segment. Median approximation approximation by trigonometric polynomials. Harmonious analysis. Formulation
of the problem. Formulas of numerical differentiation, based on the Lagrange formula. Integration. Quadrature
formulas of Newton-Kates. Formula of rectangles. Formula trapezoidal. Simpson's formula.
Approximate solution of ordinary differential equations. Euler's method. Runge-Kutta method. Approximate solution
of systems of ordinary differential equations. Numerical methods of optimization. The statement of the optimization
problem. Classification of optimization tasks. Methods of one-dimensional minimization. The method of dichotomy.
Method of golden section;
13. Recommended editions:
1. Amosov A.A. Computational Methods for Engineers: Tutorial / A.A. Amosov, Yu.A. Dubinsky, N.V. Kopchenov -
Moscow: Publishing House of MEI, 2003. - 596 p.
2. Bakhvalov A.C. Numerical methods. Tutorial /A.C. Bakhvalov, AP Zhidkov, GM Kobelkov - M.-SPb .: Fizmatgiz,
Newsy dialect, Laboratory of basic knowledge, 2003. - 624 p.
3. Bakhvalov A.C. Numerical methods in tasks and exercises /A.C. Bakhvalov- M .: High school., 2000.- 190 p.
4. Zaiats V.M. Numerical methods for analysis of linear and nonlinear systems: Textbook / V.M. Zaiats, B.V. Durniak,
I.M. Jaworskiy / Lviv; In the UAD, 2009.-302 p.
14. Planned types of educational activities and teaching methods:
26 hours. of lectures, 24 hours practice. work, 100 years. it's your job. Together - 150 hours. Multimedia tools.
Methods: Interactive lectures, use of multimedia.
15. Forms and assessment criteria: The evaluation is carried out on a 100-point scale. Final examination (40
points): written exam (credit) or test, or oral at the end of 2 semesters.  Current control (60 points): testing, survey,
practice. works.
16. Teaching language: Ukrainian, English.

Head of Department B.B. Krulikovskyi: c.t.s, docent



