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AHHOTaIUS

B cratbe paccMoTpeHa BO3MOKHOCTH MPOBEACHUS PACUETOB IO BBICHIEH MaTEMATHKE,
cocTaBiieHHs TpadUKOB, a TaK)Ke BhIYUCICHUS AU PepeHInanbHbIX YPaBHEHUI 1 HHTETPAJIOB C
UCIOJB30BaHuEM cucteMbl Maple. ABTop oTmeuaer, uyTo ¢ momoinbo Maple MokHO pemiath
3a7a4¥ CaMOro Pa3HOro THUIIA, OT YACICHHOTO PELICHUS CIOKHBIX HMHTErPAJIbHBIX YPABHEHUN U
CO3/IaHUS MAaTEMaTHIECKIX MOJIEIIEH 10 TOCTPOCHUS IPaUKOB 1O pe3yabTaTaM 3KCIEPUMEHTA.
[TokazaHo, kKaKk MMEHHO MPOM3BOAUTH HEOOXOAMMBIE OmNepanuud B mporpamme Maple, dto
MIOMOTaeT COKOHOMUTD BPEMSI M CIENIaTh Mo/lady MaTepuaia Ha 3aHATUU 0oJiee HarJIsTHOM.

JJ1sl (MTUPOBAHMS B HAYYHBIX HCCII€I0BAHUSX
KanmamoBa M.A. DnekTpoHHOe oOecrieueHue IS TMPOBEACHHUS 3aHATUM 10 BBICIIEH
matematuke // Ilemarormueckmii sxkypHan. 2023. T.13. Ne2A-3A. C. 359-364. DOI:
10.34670/AR.2023.62.61.047

KuaroueBkle ciioBa
I/IHTepaKTI/IBHOG 3aHsATHUEC, KOMHI)I-OTepHaSI MOJACJTIb, METOAHKA HpCHOI[aBaHI/ISI BBICHIGﬁ
MaTEMATUKU, MaTEMAaTHYICCKas1 MOACIIb, J'II/IHGI\/'IHOCTI), BCKTOp.

Electronic software for conducting classes in higher mathematics



360 Pedagogical Journal. 2023, Vol. 13, Is. 2A-3A

Beenenue

JlaHHast cTaThs MOCBSILIEHA aHAM3y BO3MOXKHOCTH NpHMEHeHus: cucteMbl Maple s perienus
3a/IaHHi, CONEPIKAIMX MHTCPAKTHBHBIC TPaUKH, BBIYUCICHUS M TUHAMUYeckne moxenu. Maple —
OJlHa M3 DJIEKTPOHHBIX CHUCTEM KOMIbIOTEpHOH anreopbl. C ee MOMOLIbI0 MOXHO pPElIaTh 3aJauu
CaMoro pa3HoOro THUIIA, OT YHUCJIEHHOI'O PELIEHUS CIOKHBIX MHTETPAJIbHBIX YPAaBHEHUN M CO3JaHUS
MaTeMaTHYECKUX MOJEJEH 0 MOCTPOeHHs rpaduKoOB MO pe3yibTaTaM dKCIEpUMEHTa. JTa cucTtemMa
XOpOILIO U3BECTHA BO BCEM MHPE U IIHUPOKO UCIOJIB3YETCS B IIPENOJIaBAHUN.

OcHoBHasi 4acTh

C 1OMOIIBI0 JaHHOM MpOrpaMMbl MOXXKHO peliath TU(QQepeHIraIbHble ypaBHEHHS U
UHTETPAJIbHBIC IIPUMEPBI, CTPOUTH I'padUKH, IIOKA3bIBAsI HATJISATHO UX U3MCHEHHUS, JIEJIaTh aHUMAIUIO
[boOkoBa, 2018].

Ha pucynke 1 nan 0030p rpaduyeckux Bozmoxknocteir Mapple.

Maple Plotting Guide

Introduction
Maple provides many varnied forms of plots for you to use, This guide is designed to help you find the correct piot. and find the information you need to quicily and easily visualize your
function. expression. or data

Click on the name or picture of each plot to see the commresponding Maple help page. The commands to create the plots are in the examples section of each heip page

2-D Plots

2-0 Line Plots

Pucynok 1 - 2D-rpadpuxu

plot (f(x), x=a..b, options) — moctpoenue rpaduka Ha MIOCKOCTH

plot ([x(t), y(t), t=c..d], options) — rpaduk mapameTpruecKu 3aaHHON YHKIIHH

plot3d (f(x,y), x=a..b,y=c..d, options) — rpaduk ¢pyHKIIMH ABYX EPEMEHHBIX

implicitplot (F(x,y)=0, x=a..b, y=c(x)..d(x), options) — rpadguk HeIBHO 3alaHHON (HYHKIIUU
3D-rpaduku

plot3d (f(x,y), x=a..b,y=c..d, options) wiu

plot3d (f(x,y), x=a..b,y=g(x)..h(x), options) — rpaduk QyHKIHH ABYX TEPEMEHHBIX

plot3d ([x(u,v), y(u,v), z(u,v)], u=a..b, v=c..d, opts) uau
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plot3d ([x(u,v), y(u,v), z(u,v)], u=a..b, v=c(u)..d(u), opts) - rpaduk MOBEPXHOCTH, 3aJaHHOI

apaMeTpUIECKH
ITocTpoeHre HECKOIBKUX TPadGuKOB OJHOBPEMEHHO MPEICTABIECHO Ha PUCYHKE 2.
display(P) — moctpoeHre 0IHOBPEMEHHO MHOXECTBA, CIIMCKA Wik MaccuBa P rpadukos plot wiu

aHUMaIiH.
Cosine and Tangent
ELS : :
4 : :
a1
¥V H
-
: :
ELS : :
=T T T : T T T T
3n = m 0 ®m ®m 3r =
4 2 4 4 2 4
x
Pucynok 2 - IlocTpoenne HeCKOJIbKHX rPa)uKOB OTHOBPEMEHHO
Ha pucyHkax 3 u 4 npuBeneHbl IpUMEPBI IPOrpaMM JUIsl PELIEHUS BBIPAXKEHUMN, COAEpIKAILUX
OTHOIIEHHE (PYHKIUHN U JJoTapu(pMOB.
x+7
-Hai‘uirre 3HAYEHHE BRIPAKEHHA ;{: : 41 Lecan g(t) = 2{.|
|1 cnocoG
| > restart;
> g:=2"t;
g= 2"
> subs (t=x+7, g)/subs (t=x+4, g);
%+ 7
x4
> simplify (%) ;
8
>
2 cnocod
i) restart;
> g:=t->2"t;
gi=t—2
> g(5);
32
> g(x+7) /g (x+4) ;
X +7
A+ 4

> simplify (%) ;

Pucynok 3 - [Ipumepbl mporpamMm /Jisi pellieHUs1 BbIPAsKEHH i, Colep:KalMX OTHOIIeHUEe (PYHKIUIH
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F—Iaiume 3HAYEHHE BRIPAKEHHA Iogﬂ{n:bgj , ecITH Ioga[ b) =-4.
-> restart;
> x:=logl[a] (a*2*b"9) ;
.9
In(a” 5”)

In(a)
_> assume (a>0, a<>1l, b>0);
> about(a,b) ;
Originally a, renamed a~:
is assumed to be: OrProp(RealRange (Open(0),0Open(l)),RealRange

(Open(l),infinity))

Originally b, renamed b-~:
is assumed to be: RealRange (Open(0),infinity)
-> x;
Iu(m-: b~-9}
In{a~)
> expand(x) ;
24 9 In(&~)
In{a~)
> subs (log[a] (b)=-4,%);
—34

Pucynok 4 - IlpuMepsl nporpaMm Jisl pellileHUs1 BbIPAaKeHUil, copepRalmx Jorapugmbl

[TporpaMMy MOKHO MCIIOJIb30BaTh HE TOJIBKO Ul YPOKOB MaTeMaTUKHU, HO U JUIs IPENoJaBaHUs
ouonoruu. IlepBoil comepkaTenbHOW MaTeMaTHYeCKOW MOEIbIO, OMHCHIBAIOMICH OHMOIOTHYECKHe
coobmiectBa, Obuta moaens Jlotku — Boabrepper [Magnus, Neudecker, 2019]. Ona omucsiBaeT
MOMYJISALUI0, COCTOSIIYIO W3 JABYX B3aUMOJEHCTBYIOIIMX BHIOB. IIepBbIi M3 HHUX, UMEHYEMBbIil
XUIIHUKAMH, TIPH OTCYTCTBUH BTOPOTO BBIMHPAET 10 3aKOHY X'=-aX (8>0), a BTOpoil — ®epTBbI — IPH
OTCYTCTBHHM XHUIIHUKOB HEOTPAHWYCHHO pa3MHOXKAETCS B COOTBETCTBHHM C 3aKOHOM ManbTyca.
B3anmMopeicTBre qByX 3THX BHIOB MOJAENUpYyeTcs Tak. JKepTBbI BBIMUPAIOT CO CKOPOCTHIO, PABHOU
YHCITy BCTPEY XUITHUKOB U KEPTB, KOTOPOE B JAHHOM MOJETH MPEAINoaraeTcsi MponopIoHaIbHbIM
YUCIIEHHOCTU 00enX Momymsiui, T.e. paBHO# dxy (d > 0). [Tostomy y' = by — dxy. XumHuku xe
Pa3MHOKAIOTCS CO CKOPOCTBIO, TIPOITOPIIMOHATBHON YHCITY ChEJICHHBIX JKepTB: X' = —ax + cxy (€ > 0).
Cucrema ypaBHeHu#l x' = —ax + cxy (1), y' = by — dxy (2), onuceiBaroniasi Takyto HOIMYJISIIHIO
«XMIHUK — KepTBa», U Ha3bIBaeTCs cucteMoil (mim mozensto) Jlotku — Bonbreppsl (puc. 5).

60
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301

0 100 200 300
t

vit) - P'redator]

x(t) - Prey

Pucynok 5 - Cucrema Jlotku — BosabTeppbl
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3ak/IloYeHue

Takum oOpa3oM, B cTaThe OBLIM PACCMOTPEHBI BO3MOXKHOCTH TMPUMCHEHHUS 3JICKTPOHHOMN
nporpammbel Maple st rpadudeckoro oroopakeHust GyHKIHHA, pelIeHus: MIpUMepoB, co3aanus 2d u
3d-monmerneii. [TokazaHbl IpUMEPBI KCITOJIB30BaHMs MporpamMmel Maple Ha 3aHATHSIX 10 MaTEMaTHKE U
OHOJIOTHH.
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Abstract
The article considers the possibility of carrying out calculations in higher mathematics, drawing
up graphs, as well as calculating differential equations and integrals using the Maple system. The
author notes that with the help of Maple it is possible to solve problems of various types, from the
numerical solution of complex integral equations and the creation of mathematical models to the
construction of graphs based on the results of the experiment. It is shown exactly how to perform
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the necessary operations in the Maple program, which helps to save time and make the presentation
of material in the classroom more visual.
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