OIIMC HABYAJIBHOI JUCHUILITHA
1. Kon: 2.13;
2. Ha3a: CuMBOJIbHI OOYMCIICHHS Ta KOMIT I0TEpPHA anredpa;
3. Tum: 0608 s13x084;
4. PiBenb BUIIOI OCBiTH: [ (bakanaspcokull),
5. Pik HaBYaHHS, KOJIM NPONMOHYEThCS AUCHUILTIHA: 2;
6. CeMecTp, KOJIM BUBYAECTHCHA AUCHHUILTIHA: 4,
7. KinbkicTbs BcTaHoBaeHuXx kpeautiB EKTC: 5;
8. IlpizBuie, iHINIaJ U JJeKTOPa/IeKTOPiB, HAYyKOBHIi CTYNiHb, mocaga: [1agka O.M., KaHJ. TEXH. HAYK, JTOLICHT
Kagenpy KOMIT IOTepPHUX TEXHOJIOT1H Ta eKOHOMIYHOI KIOEpHETHKH;
9. Pe3y1bTaT¥ HABYAHHS: NiC/A 8UBUEHHS OUCYUNIIHU CIYOEeHm NOBUHEH OYMU 30aMHUM.:
® aHai3yBaTH Ta BU3HAYATH CTPYKTYPY JaHMUX, BUpa3iB 1 BAKOHYBATH iX obuncieHHs B cucreMi MathCAD;
PO3B’A3yBaTH PiBHSHH, HEPIBHOCTI Ta iX cuctemu 3acobamu MathCAD;
oOumncIIOBaTH MOXiAH1 1 Tpanuil GyHKIiH, iHTerpanu 3acobamu MathCAD;
aHaTI3yBaTH Ta 0OYMCITIOBATH YKCIIOBI 1 yHKIIOHAIBHI psiau B cucteMi MathCAD;
po3B’s3yBaTH AudepeHIlianbHI PIBHSIHHS, KpailOB1 Ta MOYaTKOBO-KpaioBi 3a1adi 3acobamu MathCAD;
BHUKOPHUCTOBYBATH METOAM BioOpaxkeHHs rpadiuHuX 00’ €KTIB;
JOCITIDKYBATH 3aj1a4i JIiHiiHOT anredpu 3acobamu MathCAD.
10. ®opmu opranizauii 3aHATb: HasualbHe 3AHAMMA, CAMOCMIUHA pOOOMA, NPAKMUYHA NIO20MOBKA,
KOHMPOIbHI 3aX00U;
11. e /Iucoumiainu, MmO mNepeayTh BHUBYEHHIO 3a3HauveHOi aucuuiuiinm: «Komm'roTepHa aHMCKpeTHA
MaTemaThkay, «Buia maremaruka», «MareMaThdHa JIOTiKa Ta TEOpis alroputMiBy, «MeToaw OOYUCICHBY,
«AJTOpUTMI3allisl Ta MPOTPAMyBaHHS;
12. 3micT kypey: OCHOBHI MOHATTS KOMIT IOTEpHOI ainreOpu. 3araibHi BiIOMOCTI MPO CUCTEMHU KOMII IOTEPHOL
anre6pu. OCHOBHI 3aja4i, 1110 PO3B’A3YIOTHCS 3a TOTIOMOTOK0 CUMBOJIBHUX OOYMCIIEHb. AJITOPUTMH CUMBOJIBHUX
oOuncnens. [Ipuknaay anropuTMiB CUMBOJBHUX OO4YHclieHb. Komm'toTepHa cucTeMa CUMBOJIBHUX OOYUCIICHB
MathCAD Ta ii 3arampHa Xapaktepuctuka. [ padiuamii iHTepdeiic kopucryBada cuctemMu MathCAD.
[MpencraBnennss manux y cuctemi MathCAD. OcnoBHi 00’ektu cuctemu MathCAD: 1imi, pamioHandpHI Ta
KOMIUIEKCHI YMciia, KOHCTaHTH, CUMBOJIBHI PSJIKH, 3MiHHI, HEBiZIOMi, BUpa3H, cTaHAapTHI QyHKIHIT Ta QyHKIIT
KopuctyBada. Omepartop mpucBOIOBaHHS. BBenenuns ta penaryBanHs (opmyn. PamxoBani 3MiHHI. 3MiHHI 3
ingexkcamu. TaOymoBanHs Qynkiii. [ToGynoBa rpadikiB ¢yHKIiM omniel 3miHHOI. DopmaryBaHHsS TpadikiB.
BinoOpaxeHnHs KinbKoX rpadikiB Ha oxHoMmy pucyHKY. IToOymoBa rpadikiB (yHKIIH, 3aJaHUX MOJSPHUMHU
KOOpAMHATaMH, 3aJaHux napameTpuuyHo. [loOymoBa Ta QopmaryBanHs TpuBuMipHuX TpadikiB. Komanmu
neperBopeHHs BupasziB y MathCAD. Crhpomienns BupasiB. Po3kpurrss nyxok. Po3BuHEHHsS mMojiHOMY Ha
MHOXHUKH. CKOpoueHHs anreOpaidHoro apoOy. 3BeAeHHS KUIBKOX YICHIB BHpa3y 10 OJHOTO. 3BEICHHS
noJMiOHUX wWieHIB y Bupa3ax. HakmamanHs oOMeXeHHs Ha HeBizoMi Ta BuUpasu. JlochmimkeHHs Ta 004YMCICHHS
KOpeHIB piBHSHHSA. P03B’s3yBaHHS CHCTEM piBHAHb. PO3B’s3yBaHHs HENIHIMHUX piBHSIHB. P0O3B’s3yBaHHS
pPiBHSHb 3 JIpOOOBO-palliOHAIIFHOIO JIBOIO YAacTUHOWO. AHAIITHYHUI poO3B’s130K piBHAHHA. JlogaTkoBi
MOXJIMBOCTI TMOIIYyKy KopeHiB. KopeHi momiHoMiB. Po3B’s3yBaHHS CHCTEM JIHIMHUX anreOpaiuHUX PpIBHSHb.
Merton itepartiii. AHamITHYHUN po3B's30K. Ilorano oOymoBieHi cucteMu. Po3B’s3yBaHHS CHUCTEM HENiHIHHUX
piBHsIHB. JlocmimkeHHs 3a7ad JiHIMHOI anreOpu. 3amaHHs MaTpHIlb 1 BEKTOPIB, BU3HAYEHHS iX PO3MIPHOCTI.
Buninenns okpemux yactuH marpuni. Onepartii Hag MaTpUIIMH: T0OyTOK MaTpHllb, OOEpHEHa MaTpHIlsL, CyMa
MaTpullb, BU3HAYHUK 1 paHr MaTpHIll. 3HAXO/HKCHHS BJIACHUX 3HAUCHb 1 BJIACHUX BEKTOPIB. 3HAXOKEHHS
PO3B’A3KIB CHCTEM JIiHIHHUX anreOpaidHux piBHAHb. CHMBOJIbHA MaTeMaTHKa Yy PO3JLI Kypcy MaTeMaTHYHOTO
aHamizy. OOUHCIICHHS TTOX1THUX SIBHO 1 HESBHO 3afaHuX GyHKIIA. [ToxigHl BUIKUX mopsaakiB. YacTHHHI MOXiaHI.
OOuucnennss rpanuii (QyHKUIA 1 mocmimoBHocTed. OOYHMCIEHHsS HEBU3HAUeHUX  iHTerpamiB. OOYHCIECHHS
BU3HaueHUX iHTEerpamiB. OOYMCICHHS TOMABIMHUX 1 MOTPIHHUX IHTETpaNiB 3BEJACHHSAM iX 10 TMOBTOPHUX
iaTerpainiB. [lizcymoByBaHHs unciaoBux psiB. JlocmikeHHs 301KHOCTI YUCIIOBUX psAiB. Po3BUHEHHS QyHKIIN
B psimu Teitnopa. OcHoBu nporpamyBadHsi B cucteMi MathCAD. Opranizaitis oOYUCICHBb 3 PO3TaTyKCHHSIMHU.
[Mepexomnennss momuiok. Oneparopu HuKiIiB. Pobora 3 TekcroBuMu 3MiHHUMH. CHUMBOJIbHA MaTeMaTHKa Y
PO3/1I1 KypCy YUCETbHUX 00YMCIIeHb Ta AU epeHIianbHuX piBHAHB. JliHIlHA iHTepriomsaisa ¢yHkiii. [ToGymoBa
iHTepHosLiiiHOro MHorowieHa. HaOmwxenHs QyHkuiii crumaitnamu. HaOmmwkeHHS (QYyHKIINR 3a JOIMOMOTOIO
noiHoMmiB YeOumieBa. Anpokcumariis (QyHKIIH METOJOM HaWMEHIIMX KBaApaTiB. Ampokcumarlis (yHKIIE
noBibHOTO BHUIIINY. llomyk excTpemyMmiB ¢yHKmii. 3HaXOMKEHHS 3arajJbHOTO pPO3B’S3KY 3BHYANHHOTO
mudepeHIiaibHOTO PIBHAHHS. 3HAXOJ/DKEHHS PO3B’s3KIB CHCTEM 3BHYAWHHX JU(EpPEHIIaJbHUX PIBHSHb.
3Haxo/pKeHHST po3B’s3KiB 3amaui Komri Ta kpalloBUX 3amad s 3BHYAHHUX AUQEpeHIiaTbHUX PiBHIHb.
Po3B'si3yBanHs KpalioBUX 3a1a4 s AUdepeHITiaIbHUX PIBHSIHB 3 YACTUHHUMH MTOX1HUMHU.



13. PexoMeHa0BaHi HABYAJILHI BUTAHHSA:
1. BockobGoiinukoB 0. E., BockoOoitnukoBa T. H. IlporpamMupoBaHue B MaTeMaTHUYECKOM IIaKeTe
MATHCAD. HoBocubupck: M3n-Bo HoBocuOup. roc. apXuTEeKTypHO-CTPOUTEIBHOTO YH-Ta, 1999. 33 c.
2. HesaxonoB B. II. MATHCAD 8/2000: cnenmanbhsiii cipaBounuk. C.I16.: [Tutep, 2000. 440 c.
3. Kynaapar A. M., Kynapatr M. M. HaykoBo-texHiuni oouncienns 3acobamu MathCAD ta MS Excel: HaBu.
noci6. Pisae: HYBITI, 2014. 252 c. URL: http://ep3.nuwm.edu.ua/id/eprint/1760
4. Kynapar M. M. Yucnosi Ta cumBoJibHI o0uncienHs B makeri MathCAD. Hapu. nocionuk. Pisne: HYBITI,
2010. 150 c.
5. OukoB B. ®. Mathcad 8 Pro mst crynenToB u umxkenepoB. M.: KommneroteplIpece, 1999.
14. 3an1aHoBaHi BUIH HABYAJILHOI JiJILHOCTI Ta METOAH BUKJIATAHHSA:
24 200. nexyiu, 26 200. rabopamoprux pooim, 100 200. camocmitinoi pooomu. Pazom — 150 200.
Memoou: inmepakmugHi iexkyii, enemeHmu npooiemMuoi 1exyii, iHOugioyanbhi 3a60aHHs, 8NPOBAOIHCEHHS OLIOBUX
ma ponvosux ieop, Keuc-memoois, [HOUBIOYAIbHI ma 2epynoei HAYKOB0-00CHIOHI 3AB80AHHSA, BUKOPUCHAHHSI
MYTbMUMEOIIHUX 34Cc0018.
15. ®opmu Ta KpUTeEpii OUIHIOBAHHS:
Ouiniosanns 30itichioemocs 3a 100-6anbHoto wkanoio.
ITiocymrosuii konmponw: 3aniK 6 Kinyi 4 cemecmpy.
Tlomoynuii konmpons (100 6anig): mecmyeanus, OnUmMy8anHs.
16. MoBa BUKJIQIAHHS: VKPAIHCbLKA.

3aBiqyBau kadeapu I1. M. I'puyrox, 0-p exon. Hayk, npoghecop

DESCRIPTION OF EDUCATIONAL DISCIPLINE

. Code: 2.13;
. Title: Symbolic computing and computer algebra;
. Type: Required;
. Level of higher education: / (Bachelor's degree);
. Year of study, when the discipline is offered: 2;
. Semester when studying discipline: 4;
. Number of established ECTS credits: 5;
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:
» analyze and determine the structure of data, expressions and perform their calculation in MathCAD;
* Solve equations, inequalities and their systems with MathCAD;
» calculate derivatives and boundaries of functions, integrated with MathCAD tools;
» analyze and calculate numerical and functional series in MathCAD;
* Solve differential equations, boundary and boundary value problems with MathCAD;
» use methods of displaying graphic objects;
* Investigate linear algebra problems using MathCAD.
10. Forms of organization of classes: study lessons, independent work, practical training, control measures
11. e Disciplines preceding the study of the indicated discipline: «Computer Discrete Mathematics», «Higher
Mathematics», «Mathematical Logic and Theory of Algorithms», «Calculation Methods», «Algorithmization and
Programmingy;

e Disciplines studied in conjunction with this discipline (if necessary):
12. Course contents: Basic concepts of computer algebra. General information about computer algebra systems.
Basic tasks that are solved by symbolic computation. Symbolic computation algorithms. Examples of symbolic
computation algorithms. The MathCAD computer symbol system and its general characteristics. MathCAD
graphical user interface. MathCAD data representation. The main objects of MathCAD are integers, rational and
complex numbers, constants, character strings, variables, unknowns, expressions, standard functions and user
functions. Assignment statement. Enter and edit formulas. Ranked variables. Variables with indexes. Function
Tab. Plotting of functions of one variable. Formatting charts. Displays multiple graphs in one drawing. Plot
graphs of functions given by polar coordinates, set parametrically. Construction and formatting of three-
dimensional graphs. Expression Conversion Commands in MathCAD. Facilitation of expressions. Opening
brackets. Development of a polynomial by factors. Reduction of algebraic fraction. Collapse multiple terms into
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one. Summarizing such terms in expressions. Impose restrictions on unknowns and expressions. Research and
calculation of the roots of the equation. Solving equation systems. Solving nonlinear equations. Solving
equations with fractional-rational left-hand side. Analytical solution of the equation. More rooting options.
Polynomial roots. Solving systems of linear algebraic equations. Method of iterations. Analytical solution. Badly
conditioned systems. Solving systems of nonlinear equations. Investigation of problems of linear algebra.
Defining matrices and vectors, determining their dimension. Selection of individual parts of the matrix. Matrix
operations: product of matrices, inverted matrix, sum of matrices, determinant and rank of matrix. Finding
eigenvalues and eigenvectors. Finding solutions to systems of linear algebraic equations. Symbolic mathematics
in the section of the course of mathematical analysis. Calculation of derivatives of explicitly and implicitly given
functions. Derivatives of higher order. Partial derivatives. Calculate the boundary of functions and sequences.
Calculation of indefinite integrals. Calculation of defined integrals. Calculation of double and triple integrals by
reducing them to repeated integrals. Summing the numbers. Investigation of convergence of numerical series.
Developing functions in Taylor series. MathCAD Programming Basics. Organization of branch calculations.
Error Interception. Cycle operators. Working with text variables. Symbolic mathematics in the section of the
course of numerical calculations and differential equations. Linear interpolation of functions. Construction of an
interpolation polynomial. Approximation of functions by splines. Function approximation using Chebyshev
polynomials. Function approximation using the least squares method. An approximation by a function of
arbitrary appearance. Finding the extrema of a function. Find the general solution of the ordinary differential
equation. Find the solutions of ordinary differential equations. Find solutions to the Cauchy problem and
boundary-value problems for ordinary differential equations. Solving boundary value problems for partial
differential equations.
13. Recommended editions:
1. Voskoboynikov Yu. E., Voskoboynikova TN Programming in the MATHCAD Mathematical Package.
Novosibirsk: Publisher Novosibirsk. state. Architectural and Construction University, 1999. 33 p.
2. Dyakonov VP MATHCAD 8/2000: special reference book. S.P.B .: Peter, 2000. 440 p.
3. Kundrat AM, Kundrat MM Scientific and technical calculations by MathCAD and MS Excel: textbook. tool.
Exactly: NSUPP, 2014. 252 p. URL: http://ep3.nuwm.edu.ua/id/eprint/1760
4. Kundrat MM Numerical and symbolic calculations in the MathCAD package. Educ. manual. Exactly:
NUSPD, 2010. 150 p.
5. VF Ochkov Mathcad 8 Pro for students and engineers. M .: ComputerPress, 1999.
14. Planned types of educational activities and teaching methods:
24 hours lectures, 26 hours laboratory work, 100 hours independent work. Together — 150 hours.
Methods: interactive lectures, elements of problem lecture, individual tasks, introduction of business and role
games, case-studies, 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 control: completion at the end of 4 semesters.

Current control (100 points): testing, survey, analysis of tasks performed in laboratory classes, results of
independent work.
16. Language of teaching: Ukrainian.

Head of the department P.M. Hrytsyuk, Dr. econ. of Sciences, Professor



