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Hayunvie unmepecui. pa3zpaboTka U UCTIOIb30BaHHE aBTOMAaTH3UPOBAHHBIX HH(POPMALMOHHBIX CUCTEM.

3ACTOCYBAHHSA CYYACHUX TEXHOJIOT'TA ITPA BUBYEHI
PIBUKO - MATEMATHUYHUX JUCIIUIIJITH

Inna KVIFOYHUK

B cmammi  pozensioacmvcs  mooiciugicmv  BUKOPUCHAHHA  CYYACHUX mexHonNo2il 01
B00CKOHAICHHS HABUANLHO2O NPOYeCy y BGUWOMY HABYATLHOMY 3aKNA0i npu NiO20MO8Yi MauOymHix
suumeiie.

The article deals with the possibility of the use of ICT in improve the educational process in
universities.

IToctanoBka mpoOnemu. IlutanHs e(pEeKTUBHOCTI HABUAIBHOTO MPOLECY MOCTAa€E IMEpes
KOKHUM BHIIMM HaB4yaJbHUM 3akiajioM. 1106 copmyBatu BHcOKOKBami(hiKOBaHOTO (axiBIst
BHUKJIa/JlayaM HEOOXITHO BJIOCKOHAJIOBAaTH Ta YPI3HOMAHITHIOBATH HaBYAJIbHHM mporec. B
Cy4yaCHOMY CYCHUIBCTBI OOCAT Ta CKJIAAHICTh 1H(OPMALIMHOTO MOTOKY JOCHUTH BEIMKa 1 3
KOKHUM POKOM Bce 30UIbLIyeThCs. TOMyY TpaauiliiiHa cucTeMa HaBYaHHS MOTpeOye MOCTIHHOTO
yJIOCKOHAJIEHHS Ha OCHOBI CyYaCHMX JOCATHEHb HAyKM 1 TEXHIKM. BaxiMBUM HampsMKOM
HaBYAJIBbHOT'O MPOLIECY € BUKOPUCTAHHS CyYaCHHUX 1H(POPMaLiIHHO — KOMYHIKAI[IITHUX TEXHOIOT1H
(IKT). HdouinbHIiCTh BUKOPUCTAHHS CYYaCHUX TEXHOJIOTIH 3yMOBJIEHAa 3akoHamM (iziosorii
BUIIIOT HEPBOBOI JISUIBHOCTI Ta 3aCHOBAHOI Ha HUX IICHUXOJOrii 0COOMCTOro CHpHHMHATTS. Ski
CBIYaTh TPO TE, IO JOJATKOBE 3aBAaHTAKECHHSI BI3yaJIbHOTO 1 CIIyXOBOTO aHAJ3aTOPIB Jla€
MOJKJIMBICTh 3aCBO€HHS O1IbIIOro o0csary iHdopmanii. BaxinBo 3HalTH onTHMaibHY YacTOTy
3aCTOCYBAaHHS CYYaCHHUX TEXHOJIOTIM NpH BHUBYEHI (PI3UKO-MaTEeMaTUYHUX MPEIMETIB. AKe
3aHanTo 4acte BukopucTaHHs IKT mnpus3BoguTh A0 BTpaTh I1HTEpeCy A0 HBOTO, a SKIIO
BUKOPHCTOBYBaTH HOro BKpail piIKO, TO MOT0O 3aCTOCYBAaHHS NEPETBOPIOETHCS B HAJ3BHYANHY
noJii Ta BUKJIMKae OypHI eMOllii, sIKi 3aBaKal0Th 3aCBOEHHIO HABYAJIILHOTO MaTepiaiy.
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AHaii3 monepeaHix AocTimpkeHb. [IUTaHHS MIATOTOBKM MaOYTHIX YYHTENIB Y BHIIHUX
HaBUAJBHUX 3aKjajax po3risganu Taki HaykoBui sik: B.bems, I'.bers, H.biouk, O. biruu, L.
bornanora, B. bouanp, O.biga, C.I'onuapenko, O.Komap, H.Mop3e, O.Ilexora, O.Ckada, B.
Cnacbonin, 3. Cnenkanp, B.llIBeup ta in. B mpausx [1,2,3] po3riasHyTO 10pOoOOK Meaaroriku
BUIIOI IIKOJIM TIOMEPEIHIX TMOKONIHh 3 HOBMMH MOIIAJAMU Ta MiAXOJaMU JO OpraHizaril
BUXOBHOTO MpOIECY Y BHUILIOMY HaBualibHOMY 3akiani. B [3] ocoOmuBa yBara mpuaiisieTbCs
(hopMyBaHHIO IMEIAroriYHOI TEXHIKH BUUTENS, crienudimi npodeciiHo-TeaarorivHoi isuIbHOCTI
BHKJa/Jada BHUINOI ImKosM. Ha choromHimHiid JeHh € 0araTo NPOrpaMHHUX 3aco0iB, SKi
MIATPUMYIOTh MaTeMaTuuH1 gociimkeHHs: Mathematica, MathCAD, Matlab, Maple, Statistica Ta
iH. B [4] oxapakTepr30BaHO MOKJIMBOCTI BUKOpUCTAaHHS Matlab st po3B’si3aHHS IE€SIKOTO Kiacy
3agad. 3yNMMHUMOCH JIETajbHIIIE Ha TakeTi NMpuKiIagHux nporpam Maple. OcHoBHOW0O ioro
NIEPEeBarol0 € BiJIHOCHA MPOCTOTA MAHIMYJSAMIA 3 PI3HUMH THUIAMU JAHUX, a TAaKOXX 3PYYHUMHU
3aco0amMy BUBEACHHS pi3HOMaHITHHX rpadikiB. DopMyaroBaHHS 1 BUpIIIEHHS 3a7a4d 3acob0aMu
Maple npuBOASTBCS 3pO3YMUIMMH MaTeMaTHUYHUMH BHpa3aMH, OJM3bKMMH 10 TPATHIIIHHUX
dbopmy [5].

Bukiian ocHoBHOTO Matepiany. Po3risiHeMo BUKOPUCTaHHS MAKETy MPUKIAJAHUX IPOrpam
Maple npu BuBYEHI (Pi3MKO-MaTeMaTHYHHX IUCHUILIIH. [lin 9yac mpoBeneHHS TaKuX 3aHATh
nepes BUKJIaJadeM IOCTae CKIagHa 3ajJada: BU3SHAYUTH TOW MOMEHT, KOJHM BapTo MEperTH 10
BUKOpPUCTaHHA Tmakery Maple. Ha KOHKpeTHHX TMpHUKIanax TMOKaxeMo, 5K e(PeKTUBHO
3aCTOCYBaTH  MMAKeT NPUKIAJHUX MporpaM Maple Ha mnpukmangi Kypcy AudepeHmiaaTbHux
piBHsHB. [Ipu bOMy, MH CYTTEBO 3€KOHOMHMO Yac Ha 3HAXO/DKEHHI iHTErpaja Ta moOyaoBi
rpadika npyu BUBYEHI Kypcy Au(epeHLiaTbHAX PIBHAHB. A TaKOX MOKaXXEMO, SIK CTYACHT MIr Ou
nepeBipuTy cede, po3B’A3YI0UU ICH MPUKIIA] CAMOCTIHHO.

[Tpuknan 1. 3HaiiTi po3B’s130k 3amayi Komri

dy 1

,Y(=2)=0
dx Xxcosy+sin2y y(=2)

Ta ModynyBaTu rpadik po3B’sa3Ky.
Po3B’s3auns. PosrnsyBaHe piBHAHHS € JTiHIHHAM, KO PO3MISAHYTH X | K (YHKIO Bij

y:
dx :
— —XCO0SYy =sin2y
ay . (1
3aranbHUM po3B’SI30K JAHOTO PIBHSHHS IIYKAEMO y BUIJISIAL
x=u(y)v(y).
dx
I X5 QY g p
JICTaBUBIIKA ~ 1 B piBHsAHHA (1), oTpuMaemo
du dv :
V—+U(——Vvcosy)=sin2y
dy “dy

OYHKIIII0 v(y) HIYKaeEMO 3 YMOBH

v —vcosy =0
dy
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3BIIKH

u=je " sin2ydy @)

Jlnist 3HaxX0/pKEeHHS iHTerpaia (2) CKopucTaeMoch makerom mporpam Maple. O6uuncieHHs
HEBH3HAYCHUX IHTErpamiB B Maple 3aiiicHIOeTbCs 3a monomoroto ¢yHkii [3]:. int (f,x), ne f —
CHMBOJILHUM BHpa3, IO TMPEJACTaBIs€ CO0O MiMIHTerpaibHy QYHKIIO, a X — 3MiHHA
IHTEerpYBaHHS.

Jlani, KopucTyrouMCh HaBeICHUMH BHIILIE ITPaBUJIaMU 3aJjaHHS B cucTeMi Maple ocHOBHHX
MaTeMaTHYHUX (PYHKIIIH, 3aMUIIIEMO TiAIHTerpalbHy (PyHKIIIO:

exp(-sin(y))*sin(2*y).

3Haxo/pKEeHHS iHTerpany (2) 3BOAUTHCSA IO HACTYIHOTO 3alUCy Y KOMaHIHOMY DPSIIKY

Maple :
int(exp(-sin(y))*sin(2*y),y);
[Ticnsa HatucHeHHs KiaBimn Enter Ha ekpaHi 3’ IBUThCs BiAnoBias (Mair. 1),
—sin ;
u=-2e"Y(1+siny)
9 Untite (2 Serer 21 - aple 17 B g WS o R e
File Edit View Insert Format Table Drawing Plot Spreadsheet Tools Window Help
DEBEE LBl ¢ BTPXE EE ¢+ NI1O%He ¢ Bay @ 7}
B Favarites | »: Text Drawing  Plot Al.innliol-_ Hide :
> MopkeCloud (01 | (G zomah =) (T vewroman ) (2 v) B U == ® oi=
P> Live Data Plots | N
P Variables |
B Hanchariting |
W Expression
fra [ra 3 |7 |int(exp(-sin(y)) *sin(2*y), p);
C g ¢sinly) sin(y) — 2 ¢ ~sinl) o
H ar’ ax’/
lim /' atbh a=b
1h /.
Va a  al
€ In(a)
log,y(a) log,(a)
sin{a) cos(a) tan(a)
[;J f(a) flab)
«::7(.1. b) =z
aa L= | .
® Ready C:\Program Files\Maple 17 Memory: 16.18M Time: 1.665 Math Mode
Mauin.1.

3BepHITh yBary, 1o nporpama Maple He BKiTtouae B cebe cTany IHTETpyBaHHS; PE3yIbTaT
BUBEJICHHS MIPEJICTaBIIsIE €AUHY MEPBICHY BiJ] NIAIHTErpajabHOro Bupasy. OTxe, iHTEerpan (2) mae

_ —siny H . . .
BUIJIS] u=-2e (1+siny)+c. A po3B’s3okom 3anaui Komri (1) Oyne HacTynHa QyHKIIIS

X=-2siny-2
[ToOynyemo 1HTErpajibHy KpUBY, KOPHCTYIOUHCh MOXJIUBOCTSIMM Maple nns

Bi3yamizauii nanux. Jlng noOynmoBu rpadika  pyHkii F(x) OIHOT 3MIHHOi TpHU

x e[a;b],y €[c;d]

BHKOPHCTOBYETHCSI KOMaH1a

plot(f(x), x=a..b, y=c..d, parameters),

7ie parameters — mapaMeTpH yIpasiiHHA 300pakeHHs. OCHOBHI mapamMeTpu koMaHau plot:
— color-komip miHii,
— thickness=n, ne n=1,2,3,.. —ToBIIMHA JIiHII,
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— linestyle=n, ne n=1,2,3,.. — Tum mixii,
— xtickmarks-3amae MiHiMaJIbHE YHCIIO BiAMITOK 110 Bici OX,
— ytickmarks-3agae MiHiMalIbHE YHCIIO BiIMITOK IIO BiCi OY,
— labels=[tx,ty] — 3anucu 1o BicsiM KOOp/IMHAT,
— labelfont-Bu3Havae mpudT 11 3aMKCIB 11O OCSIM.
Sxmo mapameTpu HE BKasyBaTd, TO Maple BuKopucTae mius moOynoBu rpadika
rmapamMeTpH I0 3aMOBYYBaHHI. 3a JIOITOMOTOIO I[i€1 KOMaHIM MOYKHa TakoX OymyBatu rpadiku

GyHKIIM, 3a7aHUX MapaMeTPUIHO y=y(t), x= X(t). B npoMy Bunagky KomaHJa Ma€ BHUIJISL
plot([y=y(t), x=x(t), t=a..b], parameters).

O1xe, 111 TOOYIOBH 1HTErPAIbHOT KPUBOT

X=-2siny—2

BHKOHA€EMO HACTYNIIHY KOMaHIy

plot(-2*sin(y)-2, y=-10..10, labels=[y,x],labelfont=[ TIMES,IYALIC,BOLD,14],
xtickmarks=10, ytickmarks=10, thickness=2, linestyle=1,color=black);

[Ticnst woro y cucremi Maple Ha ekpani 3’ siButhest rpadik dpynkuii (Mai.2).
File Edit View Insett Format Table Drawing Plot Spreadsheet Tools Window Help
D2BESS Yl ¢ BTPX mioHxes v @ax # F @
P Favorites | ~M Ml rrvvens — -
e R R
I Live Data Plots |
P Variables |
| Handwriting
=— ' plot( -2 *sin(y) -2,y =-10 ..10, labels = [y, x|, labelfont = [ TIMES, IYALIC, BOLD, 14 ],
(e 35 | xtickmarks = 10, ytickmarks = 10, thickness = 2, linestyle = 1, color = black).

|

M
[i]
lil
i
=
iii
i

v
C:\Program Files\Maple 17 Memory: 31.19M Time: 7.89s TextMode

(x)
® Ready

Man.2

Jis  mepeBipkM TMPaBUIBHOCTI PO3B’A3aHHSA JU(EpPEeHIIabHOIO pIBHAHHS JOCHTh
BUKOHATH Taki komanau (Man.3)

restart;
de:=diff(x(y),y)=x(y)*cos(y)+sin(2*y);
cond:=x(0)=-2;

dsolve({de,cond}, x(y));

Mu ckopucranuch HacTymHUMH KomaHaamu nakery Maple: diff(fx), ne f-gpynkimis sxy
nudepeHiioemMo, a x-3MiHHa audepeniioBanns; dsolve({de,cond}, x(y))- BUKOPUCTOBY€ETHCS
JUIsL 3HAXO/KEHHS aHAJIITUYHOTO PO3B’s3KY Au(epeHiianbHoro piBHsAHHA. Yepes de mo3HaueHo

mudepeniiagbHe piBHAHHS, cond-moyaTkoBa yMoBa, X(y)-HeBinoma ¢yHkuis. PesynbraT mii mux
KOMaH/I IOKa3aHui Ha MaJL.3.
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File Edit View Insert Format Table Drawing Plot Spreadsheet Tools Window Help

va

D2ESE XBl ¢ ETPX EC «=» MNI1O0%e & B @ 6]
| -Favrites | <N e 3 Plot - Hide
[ Mopkecows 0 ‘ (G o mput ~) (Tmestenromn~) (2 v) B[IU El== hin =iz
P Live Data Plots | restart;
e | de = diff(x(y), y) =x(y)cos(y) + sin(2-y)
- Handuwriting | d
— dy x(y) =x(y) cos(y) + sin(2y)
/ ree >r ||
fre [er Z cond = x(0) =-2;
I 4,2 x(0)=-2 @
lm S ath a—t dsolve({de, cond}, x(y));
b L x(y)=-2sin(y) — 2 >
Ja I
Va el
¢ In(a)
logyo(a) log,(a)
sin(a) cos(«) tan(a)
[’j] f(a) flab)
- Cr\Program Fies\Maple 17 Memory: 20, 18M Time: 11165 Mam’Mnda
Man.3.

[1ig yac HaBYaHHA CTY/ACHTIB BH3HAYaTH THUIT ()a30BOTO MOPTPETY CUCTEMH, JUIsl OUTBIIOT
HAOYHOCTI, JOULUILHO IMOKa3atu (ha3oBwii mopTper modymoBanuii 3acobammu Maple. Ile kparmie
3pOOMTH IiJT Yac JICKIli, MOoMepeHbO MiIi0paBIIi HEOOX1IHI TOYATKOBI JIaH1 Ta Jiana3oH 3MIHU

3MIHHOI,
HECKJIaJHUX KOMAaH]I.

npu sKux Oyne Haiikpaile BUIHO 300pakeHHs. Jlis

ObOTO BUKOHYETBCA PAX

[Mpuknan 2. IloOynyBatu Qa3oBuil mopTper cucteMu audepeHIialbHUX pPiBHIHB

X'=X
y'=X+2y

B komangHoMy psinky Maple BBeeMo Taki KOMaHIH:
restart;

DEtools[DEplot] ({diff(x(t),t)=x(t),diff(y(t),)=x()+2*y(D)},

[x(0=2).y(0)=-05], [x(0)=2y(0)=-L5], [X(0)=2,y(0)=-1]

[x(0).y(®)],
[x(0)=1.5, y(0)=-2],

t=-10..10,
[X(0)=

2,y(0)=0.5], [x(0)=-2,y(0)=1.5], [x(0)=-2,y(0)=1], [x(0)=0.y(0)=-0.2], [x(0)=-1.5,y(0)=2]], x=-

10..10, y=-8..8, stepsize=0.1, linecolor=black);

B pe3ynbraTi BUKOHAHHS IIMX KOMaHJ OTPUMAEMO 300pakeHHs Ha Maj.4.

File Edit View Insert Format Teble Drawing Plot Spreadsheet Tools Window Help

DBBSS KB 5S¢ BTPX & s MI1OBe ¢ @xx A F @
F— <14 *azo8#i nopr w | *Unitled (5) € 4

avorites =N .
(eitepieCoud O il (P MaplePict (v BIU =EF= b =i=
P Live Data Plots |

restart,
P Variables | ! . . y _ _
See | DEtools[ DEplor)({diff (x(1),) (1), dif (¢(£),£) =x(1) + 2-p(£) . [x(0).5(£) |, = ~10..10, [[x(0) =2,(0) =
— =0.5], [x(0) =2,p(0) = -1.5], [x(0) =2,p(0) = ~1], [x(0) =1.5,p(0) = -2], [ x(0) = -2,5(0) = 0.5], [x(0) = -2,
¥(0) =1.5], [x(0) = -2,p(0) =1], [x(0) =0,¥(0) = -0.2], [x(0) = -1L.5,y(0) =2]],x=-10..10,y = -8..8,
[ > stepsize = 0.1, linecolor = black);

b

{x)
® Ready
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[Tpuknan 3. IloOyayBaTu ¢a3zoBuili MOPTPET CUCTEMU  JIU(EpeHIIAIbHUX PIBHSHb
X'=y
yIZX_XS

B xomangHOMY psiiky Maple BBeieMo Taki KOMaHIM:

restart;

DEtools[DEplot]({diff(x(t),t)=y(t),diff(y(t),t)=x(t)-x(t)*3}, [x(t),y(t)], t=0..20, [[0,1,2],
[0,0,1], [0,1,4], [0,1,0.75], [0,0,1.5], [0,-1,0.7]], stepsize=0.1, arrows=none, linecolor=black);

B pesynbraTi BUKOHaHHA IIMX KOMaHJ OoTpuMaeMmo Mail.5. [ToyaTkoBi yMOBH Ta Jiana3oH

3MIHA 3MIHHOI B I[bOMY THPHUKIAAI 3aJaHi TakK: te[0;20], x(0)=1,y(0)=2; x(0)=0,y(0)=1;
x(0)=1,y(0)=4; x(0)=1,y(0)=0,75; x(0)=0,y(0)=1,5; x(0)=-1, y(0)=0,75.
B komannHomy psaky Maple mi ymoBu 3anucani 3a ¢opmoro [t,X,y].

File Edit View Insert Format lable Drawing lot Spreadsheet

D2BESE ¥l ¢ ETPX

P Favorites |E

> Maplecloud (Off) | —

I Live Data Plots |

— | restart,

-~ | DEtools DEploi]({dify =y(0), dify (p(1),1) = x(1) — x(r) *3}, [x(r), (1) ],r=0..20,[[0,1,0.2], [0,0,1], [0,
0.

| Handuwriting | ) f ) - y
L—Em 1,0.4],[0,1,0.75],[0,0,1.5], [0, —.1,0.7]], stepsize = 0.1, arrows = none, linecolor = black);
v ‘ession

Window Help

nrose v @ax @ F @

Hide

=
oy

[ra L:m 2

¢ Infa)
logyy(a) log,(a)

sin(e) cos(a) tan(a)

pa [ | i

® Ready C:\Program Files Maple 17 Memory: 19.19M Time: 14.825 Text Mode

Main.5
BucHoBku. BUKOpPUCTaHHS Cy4acHUX TEXHOJOTIH Ja€ MOXKIUBICTh YIOCKOHAIICHHS

MiATOTOBKM MalOyTHROTO BumuTens. [lokazaHo, sk e(eKTHBHO MOEIHATH BHUBUYEHHS (PI3UKO —
MmareMaruuHux aucuuinnd ta IKT.
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BIZIOMOCTI ITPO ABTOPA
Kawunnk Inna lennaniiBHa — kaHgugat Qiswmko-MaTeMaTHYHHX HAyK, MOLEHT KaeIpu MaTeMaTHKU
KipoBorpaacekoro nepkaBHOTO MEAAaroriyHOTO YHIBEPCHTETY iMeHi Bononumupa BuHHNYEHKA.
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