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AESAKI ACHEKTH 3ACTOCYBAHHSI IIPURJTAHAX MATEMATHYHUX
IAKETIB MATHCAD TA MAPLE HA 3AHATTAX 3 BUIOI MATEMATHKH

Po3risHyTO Oeski acleKTH 3acTOCYBaHHI NPHKIATHIX MaTeMaTHuHuX aketis MathCAD ta Maple B nporeci
BHKJIaaHHs Buniol mateMaTtuky. OcobpBYy yBary 3BEpHEHO Ha Te, IO BIKOPDHCTAHHA NPHKIAJHAX MaTeMaTHYHUX
DAKeTIB Ha 3aHATDIX 13 BHILOT MaTEMAaTHKH € e(peKTHBHHM TUIBKH B TOMY BMITRIKY, KOJM CTYASHTH Ha HATEXHOMY pi-
BRI OBCNIOTUIH TEXHIKOIO BHpileHHs 3aa4. Ha OXpeMIIX MpUKNanax NpoifFoCTPOBAHO MOMKITHEOCTI KOXKHOTO 3 MaKe-
TiB, NKA32EO NEPEBAry Ta HeNONIKH KOXKHOTO 3 HUX. Buxopucranis iHOOPMAUIHHEX TEXHOJIOTIH Yy HAaBYAIBHOMY
Hpousel 3HAYHO TOKBABITOE HOro, PobuTs OUTEIN eeKTHBHIM, 301BINYE 00CAT 3acEOCHHS iH(OpMAaLT,

Knrouoei cosa: indopmalilino-kOMyHIKaLifiHi TeXHONOTIT, MATEMATHYHI NMAKETH, CHMBOJLHI 0GUYICHICH-
H, CePEJOBUILE Bi3yalbHOIO NPOrpaMyBaHHI.

Certain aspects of application of the applied mathematical packages MathCAD and Maple in the process of
teaching higher mathematics have been examined. Particular attention is paid to the fact that the use of applied
mathematical packages in higher mathematics classes is effective only when students have mastered the technique
of solving problems at the appropriate level. Particular examples are given to illustrate the capabilities of each of the
packages and to show the advantages and disadvantages of each of them. The use of information technologies in the
learning process greatly enlivens it, makes it more effective and increases the amount of information learned.

Key words: information and communication technologies, mathematical packages, symbolic
computations, visual programming environment.

PaccMaTpHBarOTCS HEKOTOPbIE ACIEKTHl HCIMOIB30BaHH NPAKIIAIHBIX MaTemaTu4eckux nakeros MathCAD
" Maple B npouecce mpenojaBasus Beicmell MaTemarnk, Oco0eHHOE BHIMAHUE COCPEIOTOMEHO HAa TOM, YTO HC-
MONb30BAHME HPUKIAIHBIX MATEMATHYECKHX MTAKETOB HA 3aHATHAX [0 BHICIEH MaTeMaTuke fBuseTcs dddexris-
HBIM TOJIBKO B TOM CJIy9ae, KOTA CTYJEHTh! Ha HaUTE)XAIEeM YPOBHE OBNAJe/H TEXHUKOMH peltenud 3a1ad, Ha o1-
HeTbHBIX NpAMepax NPOMILTIOCTPHPOBAHO BO3IMOKHOCTH KaXIOro M3 MAKETOB, MOKA3aHO NPEUMYyLIECTBA U HENO-
CTAaTKH Kawjoro w3 Hux. HcemomnioBauue MHGOPMAIMOHHBIX TexHoNorui B yueOHOM mpolecce 3HAUMTEILHO
OXHBIIAET €TO, fieaeT ero Gonee 3p(eKTHBHBIM, YBENHYHUBACT KOJIHNICCTBO YCBOSHHA HHpOpMALHH. )

Kniouessre cnosa: vnhpopMalioHHO-KOMMYHAKAUMOHHEIE TEXHOIOTHH, MaTeMaTHIECKUe IAKETH, CHM-
BOJBHBIC BLIMUCACHHA, CPE/Ia BU3YaNLHOTO NPOrpaMMHUPOBAHUS.

IocranoBka npobaemn. «Xto Bonozie indopmanieio, TO BOJIOAIE CBITOM» — IIe BCIM Bi-
noMuit BuciB YiHcToHa Yepumnis, SKuil HaroJiourye Ha TOMY, o iHGOpMaIlis € CTpaTeTiuHuM pe-
CYPCOM CYYacHOTO CycHibCTBA. [HhOpMaNif «KOTHTHCS» Ha HAC 3 yCIX TOYOK HPOCTOPY, HAKPHBA-
I09H 3 TOJIOBOK), HA4E BEJIETCHCHKA XBUAA. Y CYYaCHOMY CYCHUIbCTBI YCIIITHUM € TOHM, XTO BMIE
IPaBUIBHO TPaKTyBaTH 1 (LIETPYBaTH iHGOPMAIMHY CYMIII, a TaKO)X 3HaXOMUTH IDKEpel:
00’exTHBHOI, MOTPiOHOI Ta KopucHOI iHpopMalii. Bypximei 3MiHK B iHGOpMAIIHOMY IpPOCTOP:
BUMAraroTh KapJHHaIPHUX 3MiH B OCBITHBOMY HpOCTOpi. YUYacHHKH OCBiTHBOTO IIpOIECY, SIK BH-
KJIajadyi, TaK i CTyJAEHTH, IOBUHHI HABYHTHCH TEXHIiII TUIaBaHHA B iH(popMaLliHHOMY MOpi.

Hanssuualino axtyansHo0 € nymka Ceitnoi [Tam’ati [Marpiapxa JlioGomupa yzapa: «IIpo-
OneMa IHTepHETY B TOMY, IO MH He MOXKEMO BH3HAYHTH, IO lie; iHpopmariid, ado ¢popmania? Cbhe-
TOIHI HaBITh ITH BOJIOAIIOTH BEJIMKOIO KUIBKICTIO iH(OpMAITii, 3HAIOTE Ti pedi, PO [Ki A B TUTHHC-
TB1 HE MIJO3PIOBAB. ANl BOHH HE 3HAIOTH, IO 3 YCIM IIUM pOOHTH».

Ilepenaua, momMpeHAs 1 BUKOPUCTAHHA 3HAHb, HAOYTHX JIOACTBOM, € ONHHM 13 3aB/IaHk
OCBITH. 3aBIiKy iHGOPMANIHHO-KOMYHIKAifHAM TEXHOJOTIAM 3aNadi HOMyKY, mepenavi, MOME-
DPEHHSI, 3aCBOEHHS Ta BUKOPHCTaHHs iHhopMaii 3HauHO nosermyorses. Hapith MateMartHuni MHe-
IMILTIHY, SKi BHKJIMKAIOTH KHAHIYHUH cTpax» y GiIBIIOCTI CTYAEHTIB, CTAlOTh JIETIIHMH IO CIpHE- |
HATTA Ta 3aCBOECHHA 3aBISIKH CydacHHM iHbopmauifiHo-koMyHiKamifHuM TexHomorisMm. CydacH: |

36ipHui HayKoewx npays n'amol MiokcHapodHOI HayKOBO-NpaKMUHKOL KoHpepenaE |
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TeXHI49Hi 3aco0H y BHArIl cMapTdOHiB, IUTAHIIETIB, HOYTOYKIB JO3BOJISIOTH IUBHAKO i JIETKO 3a-
CTOCOBYBATH NPUKJIAJHI MAaTeMaTHIHI NAKETH /11 BUPIIIEHHS 3aBJaHb. AJle OPAX i3 MM BHHHKAC
iHma mpobneMa: cepell BeMH4Ye3HOi KUTbKOCTI IPHKJIAJHIX MaKeTiB 3HANTH Ti, AKi € HaiGLibin ede-
KTUBHHMH Ta JOCTYIIHAMM B KOPHCTYBaHHi.

Ha croromHi moctynHuME € 6arato CTaHJapTHUX MPUKIAIHUX [IPOrpaM, IO JaXOTh MOXIIH-
BICTH BUKOHYBATH MaTeMaTH4Hi ollepallii Biji IPOCTHX OOYHCIICHD 10 PO3B’A3yBaHb CHCTEM DiBHIHE
i mo6yxoB rpaikiB HOBEPXOHB.

Ananiz ocranmix gociifkenb. BrpoBamkeHHIO B HaBdalbHMI mponec iHGopMauiiHo-
KOMYHIKallifHAX TEXHOJIOTiH npHCBAYeHO Garato pobitT. V 36ipHuky [1] 3i0paHo HOKyMeHTH st
oprasizamii Ta NIJTPEMKH HABYAIBHO-BHXOBHOIO NPONECY 3 BHKOPHCTAHHAM iH(OpMALiiHO-
KOMYHIKaI[IfHUX TeXHOJIOTiH, a TaKOX NPHKIATH 3aCTOCYBaHHSA iHPOpPMaliMHUX TexHOjorii. Po-
Ootu [2], [3] — me cydacH! MiAPYYHUKH, SKi JOMOMArajOTh OBOJIOJAITH METOIMKOI BHKOPHCTAHHS
iHdopManiifHO-KOMyHIKaIIHHUX TEXHOJIOTIH B HABYAIBHOMY IIpoiieci. MOKIHBOCTI BUKOPHUCTAHHS
colliaTBHUX CEPBICIB Y HAaBYAJILHOMY IIpoleci onmcaHi B poborax B.1O. bukosa, I'.TO. I'epinyncs-
koro, O.10. Jlopomenka, B.I. Knouka. Buxopucranssa nakeriB Derive, Maple Ha npuknani okpe-
MHX 3a/1a4 Ta X €peKTUBHICTH oNucaHo B poborax [4]-[7].

V mpoieci BUKJIAJanHs BHIOI MaTeMaTHKH BHKJIafaY, SKHH ITyKae MUIIXH BAOCKOHAIECHHS
METOJIMKH BUK/IAJAHHA Ta IiABHINECHHS e(eKTHBHOCTI 3aCBOEHHS MaTepially CTUKAE€ThCS 3 Tpobiie-
MO0 BHOOpPY IPHKIAJHHX IIpOrpaM, sKi UTFOCTPYIOTh BHUPILICHHS HaBYaJIBHHX 33jad4. YCi MareMa-
TH4Hi [TaKeTH MOXHA pO3AUIMTH Ha JBi rpynu. Jlo mepmioi rpynu HajlexaTh IMOPIBHAHO MpPOCTi ma-
ket Derive, Eureka T1a in. o apyroi rpymm Hanexars npodeciiini MareMaTwdHi TIaKeTH
MATLAB, MathCad, Mathematica, Maple. MeTolo 1aHoi po60oTH € IOPIBHATH MOXJIMBOCTI IIaKe-
1iB MathCad ta Maple Ba npukiagax BEpIIIeHHS 3a1a4 3 Pi3HUX PO3ILUIIB BHINOI MATEMATHKH, BH-
3HaYUTH [IepeBary Ta HEJOMIKH OUX MaKeTiB.

Buxiaj ocroBHoro Marepiaiy. Ilakern nepmoi rpynu € nmpocTHMH Y BUKOPHCTaHHI Ta He
noTpebyioTh BEJHMKHUX NOTY>XHOCTEH KoMI'foTepa. J[o mepuroi rpyni TakoXk MOXXHA BiXHECTH pi3-
HOMaHITHi OHJIAfH — KAIBKYJIATOPH, SKi € Jy’Ke MOMIYHUMH JUIs CTYAEHTIB B IX camocTiituiil pobo-
1. TaxuMu oHJIAHH-KaNbKyIATOPaMH CTY/ICHTH Jy’Ke 9acTo 3JI0BXKHUBAIOTH I Yac HAIUCAHHS KOH-
TPONIBHHX POOIT.

INaker MathCAD ¢ HaiOLTHII MOIIMPEHUM cepell KOPUCTYBadiB. 3pY4HICTh LIBOTO MAKETy
noJATac B TOMY, WO Horo iHTepdeiic Ayxe Harajaye Bimomuii BciM inTepdeitc Word ta Excel. s
NOAIGHICTH CIIOCTEPIracThes K cepell KOMaH)I MeHIO 1 KHONOK MaHeli, Tak i cepen GyHKIiM, ki €
MaibDKe 1IeHTHYHAMH 10 BignoBixHuX enemenTiB Word ta Excel. [Taker MathCAD € cepenoBuinem
BI3yalbHOr0 MPOrpaMyBanHHsA, TOOTO He BMMArac 3HaHHSA CreUM(IYHOTO HAGOPy KOMaHg, B IIbOMY
Horo mepeBara nepen nakerom Maple. Cuctema x Maple npusHadyeHa i BUKOHAHHS aHATITHYHHX
(CHMBOJIbHUX) oO4Hciess. MosxmBocTi Maple opieHToBaHI Ha mpodeciiiHuX MaTeMaTHKiB, OCKi-
TIbKH TYT NMPOLEC pO3B’si3aHHA MOTpeOye HE TUIGKH BMIHHA ONEPYBATH TI€HO YM iHIIOK (GYHKIIEIO,
a’le ¥ 3HaHHS METOAIB PO3B’A3aHHA HOCTaBJIeHOl 3a1adl. InTepdeiic Maple opienToBanuii Ha THX,
XTO Ma€ HaBUYKH NPOTpaMyBaHHS B CEPEJOBHINI TPAAULIHHUX MOB i3 BBEIEHHAM CKJIaTHUX op-
My71 B TekcToBoMy pexxnmi. MathCAD, na BiaMiny Bixg Maple, opieHToBaHuMil Ha BUPIIIEHHS IPHAK-
JagHuX 33734, KOJHM NOTpiOHO OTPUMATH pe3yibTar He 3ariMOIOI0UHCh B MAaTEMAaTHYHY CYTh.

1106 mopiBHSTH 0OHIBA NAKeTH i 3pOOHTH BUCHOBKH INO0 HOULIBHOCTI BUKOPHUCTAHHS TO-
O YH iHIIOTO MAaKeTy, PO3riITHEMO JesKi MPOCTi 3aavi BULIO! Ta eJIEMEHTapHOI MaTeMaTHKH Ta iX
BHpimeHHs 3acobamu nakeriB MathCAD ta Maple.

. | " .
HMpuknag 1. na matpuni 4 = 3HAaWTH TPAaHCIOHOBaHy Ta 0OepHEHY MaTpHIli.
51

3acobamu Maple npouiec BApimeHHs Mac BATIAI (puc. 1)

e

| Cexyin 4. Hayko6o-memoouyni 3acaou 8npoeadsicenin
| popmayiiino~-komyniKayiiinux mexnonoziii e oceimniit npovec 229




;> restart :
| > with({LinearAlgebra) :
> A=Matrix([[1,2],[5,11])
1 2
A=
51
> Bi= transpose(A)
1 35
8=
21
=>~ C 1= Matrixinverse(A);
12
9 9
=
B _i
9 9

Puc. 1. 3naxooscenns obeprenol ma mpancnonosanoi mampuys 8 naxemi Maple.

3ayBa)kuMo, 1[0 B niporpami Maple Mo)XxHa BUKOHYBaTH BCi oniepalii, BU3HAUCH] B JiHINHHIA
anrebpi. Jlng ix BAKOHaHHA MOTPi6HO migxmounTtH 6i6mioTeky linalg, aGo LinearAlgebra (8 HoBi-
IIHMX BEPCiAX IpOrpamH).

Y naxeri MathCAD BukimkaeMo KOMaHIy TpPaHCIIOHYBAHHS Ta OOYHCIEHHS 00epHEHOI Ma-
TpuIli 3 Habopy QyHKIi# Ta ogpa3y o0aepKyeEMO pe3yIbTar (puc. 2).

@+ EFEED ~ = (st -) oo
{EE&‘TOprGE ¥ METPHUHBIE CNERALMK } Matpuup: 3
8! z“[’ f=0111 022270 Bl %, <t Il
j boo=3 i .
51 L 0336 0111 ) M7 1T oma
% ixi Bv
SUATEN I
SRV

Puc. 2. 3naxooocenus obepnenoi ma mpancnorogarnoi mampuye 6 naxemi MathCAD.

Dox—yy+Hzz=2
Upuxnan 2. 3ualty po3B’ 30K CHCTEMH PIBHAHD BoocH Ly Doz
X Ryy 4+ zz=11
B nakeri Maple Habupaemo psijy KOMaH[ i 0oep)KyeMo po3B’sI30K B HACTYITHOMY BHIJISII
;> restart:
> egnl = {2x—y+z=2,3x+2y+2z=-2,x—-2-y+z=1}
egnl={x—2y+z=1,2x—-yp+2z=2,3x+2y+2z=-2}

> salve{egni, {x,y,2});
{x=2,y=-1,z=-3}

Po3s’s3yBanns miei 3anaqi B makeri MathCAD Mae Buris mokasanuii Ha puc. 3

=

36ipHur Hayxosux npays n'amoi MixcnapooHol Haykoeo-npaxmudHoT koHpepernuk ‘
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Puc. 3. Pose’sa3yeanna cucmemu ninitinux piensano 8 nakemi MathCAD

Isolve(B, b) —

f"‘"‘“"‘“"\

+

X
puxnan 3. 3uaiite rpamumo 1im 3 cos (3 ) )
x-—>1 X —
B nakeri Maple o6uncieHHs HaOyBarOTh BUIIISLY:
;> restart:

> g :=3-ccs(—(§_—'_x—1))—)'

_ 3x
g=3 cos[ — )
> fimit{g, x=1};

L -3.3

IceyroTs BHDagky, Kond nporpamMa Maple Be Moxke 3HaiiTH rpanuiio ¢ysukiii. Tomi
3’ABNIA€ThCS KOMEHTAp undefined. Takox iICHYIOTh KOMaH[IH, 33 TOTIOMOI'OIO SKHX MOYKHa 3HAXOH-
TH OJHOCTOPOHHI I'PaHHII.

B maxeti MathCAD Bce Bin6yBacTscs 3Hadno mpoctime. [ Oboro BUKIMKAEMO 3 KHOTIOK

o
LN

naHeli {HCTPYMEHTIB QYHKIiO 3HAXOKEHHSA I'paHHIL * Ta BBOJAMMO HEOOXigHY QYHK-

mito. Pe3ynpraTl 06UYKCICHE MAIOTH BHIJIS/:

lim (3-005( X )) - -3..3
x> 1 x-1

puxnan 4. O6uucuTH j?mcze‘”3+5 dx.

B naxerti Maple BBogumMo xoManiu
> restart:
> Int(3-x2-cxp(4-x3 +35 ), x) =z'nr(3-x2-exp(4-x3 +35 ),x);

3 1 44345
g3x2e4x +de=z-e4x +5

B maxeri MathCAD 3 maHeni iHcTpyMenTiB BHOMpaeMo HeBH3HAYeHuH inTerpan | 1 ogep-
AYEMO pe3yJbTar:

3 3
. 1 J
3x2-e4 X +5dX - —-e4 X +5

B nakerax Maple i MathCAD ne BpaxoBaso Te, Mo QyHKIIS Mae Ge3J1id nepBicHUX, fAKi Bi-
IPI3HAIOTBCA OJHA Bif OMHOI Ha JOBLNTBHY CTaly.
. @ . , X
Ipuxag 5. 3uaiite MiniMym T2 MakcumyM Gyukuii 1+ x° ——.

PesynpTar 3HAXOMKEHHI MAKCUMyMY i MiHIMyMYy, BUKOHaHi makeroM Maple BuaHO Ha pu-
CYHKY 4

Cexyin 4. Hayxogo-memoOuuni 3acaou enposaoycenna
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:) restart:

4 \
> m;‘m’mz‘ze(l +x2 - L,x=—1 o | I;

ey

4
> maxim:’ze(l -l-x2 - E——];
2 )

3
2
Puc. 4. 3naxooscennsn excmpemymy QyHxyii

3 KOMaHA BHAHO, INO JUIS 3HAXOJKCHHS EKCTPEMYMIB IMOTPIOHO 3ajaTH iHTECpBAT 3MiHA
3MIHHOI. SIKIO TaKoro iHTepBaly He BKa3aTH, TO MIHIMYM YH MakCHMYyM IIporpama Oyje IIyKaTH
Ha BCii wucioBii oci. OTke, pe3ynpraTyd o0UHCIEHD 3aJIeXaTh Bil 3alaHHd iHTepBaiy. B TakoMy
BUNIAJIKY TIepe]l 3HaXOMKEHHAM eKCTPEeMyMiB 3pyHHO BidyasrizyBaTH (QyHKIIO y BN rpadika. B
naketi Maple rpagik Moxmua noOyayBaTé 3a JOIIOMOror xoMmasp 3 Gibmiorexu plots, sxy tpeba
NiIKTIOYNTH, BBiBIIE with(plots).

;> restart .
> with(plots) :

¢

4
> pfat‘tl +x2— -a—, x=-2.5.2.5, labels = | X, Y}, thickness = 2};

2A

1
(43
0
-
o
(&)

AHajoriyna cHTYyalis i3 3aJaHHAM Jiarna3oHy 3MiHHO] icHye 1 B maketi MathCAD. Cnouar-
Ky nobyayemo rpaik 3alaBOIM Jiama3oH 3MiHU 3MiHHOI, Hanpukian, [—2;2]. Jng 3Haxo/pKeHHS
exctpemyMiB B maketi MathCAD BuxopucroByroTees pyukuii Minimize ta Maximize, sxi mpaigo-
IOTh TUILKH TOJIi, KOJH 33JIaTH MOYAaTKOBY TOUKY X = X,, B OKOJi SK0i Oy/ie MIYKaTUCh EKCTPEMYM.

ITobynoBy rpadika Ta 3HaX0XKEHHS EKCTPEMYMIB IT0Ka3aHO Ha pHc. 5.

BAHEEFED 2 & [ty e <@
M 4
io= =22 {5 :=1*x2—i‘—
& T
o .
wix)
-4 t
-2 ¢ 2
=
= ~i
Masimize(y. %) = =1 (-1} = L5
=8
Minimize(y,5) = 0 ¥(0)y = 1
2;‘.::‘1.5
Maninize(y,5) = 1 w)=13

e

Puc. 5. ﬂocnféo;cenmz @yuxyii na excmpemym 6 naxemi MathCAD

-

3biprux nayKosix npays n'amol MidcHapooHol HayKkoso-npaxmusKol koHgepenas | ]
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Taxa cuTyauis i3 3aJaHHAM TOYKH, B OKOJI SKO] IIyKA€ThCS EKCTPEMYM € yXKe HE3PYUHOIO,
OCKIJIBKM Hanepe[ NOTpibHO 3HATH YU «BiIIyBaTH», € LIei eKCTPEMYM 3HAXOUThCA.

BucHoBkH. Buxopucranas cydacaux inopMarifiHux TEXHOJIOTIH Ha 3aHATTAX 3 BHIIOI Ma-
TEMaTHKH € HeOOXiAHOIO YMOBOIO MiABHINEHHS e(DEeKTHBHOCTI HaBYAILHOTO IMpoIllecy, 36ibIIeH s
obcsry indopMallil, Ky Haae BUKJIAAAY CTYACHTCHKIA aynutopii. Bubip Toro um iHmoro mporpa-
MHOTO NaKeTy JIOKHTh Ha BAKIaZauesi, Ha fioro OaueHHi BupieHHs BuOpaHoi 3a1ayi Ta 3ai6HOC-
Tel cayxaupkol ayauropii. Sk nokasye JocBid, JOCHTH eeKTHBHUM € BUKOPHCTAHHS IIPOrPaMHHX
IpPOAYKTIB [UI1 BUKOHAHHS PO3PaXYHKOBHX Ta IHAHMBIAYAJBHHX 3aBIaHb. AJle CJIiJ HAroJOCHTH Ha
TOMY, 110 SIKAMH O 3py4HHMH Ta IIPOCTHMH He Oy/IH MaTeMaTH4HI TAKEeTH, BUPINIEHH CKIAIHIIIX
3a1ad BuUMarae QyHIaMEHTAIBHUX 3HAHb 3 BHIIO] MAaTeMaTHKH, PO3YMIiHHS TOHKOILIB T4 HIOAHCIB,
AKi HEMOKIIMBO 3aKJIACTH B IPOrPaMHi HPOIYKTH.
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