Cucrtema KomnbroTepHoOM maTtemaTtnkm Mathematica

lpakmu4yeckoe 3aHssmue Ne2

Ha »ToM mnpakTudyeckoM 3aHSATUM HEOOXOAMMO pPacCMOTPETh OCHOBHBIE TIpaduueckue
BO3MO)KHOCTH cucTeMbl Mathematica. J1jis 3T0or0 cienyeT n3ydyuTh 0a3oBble (YHKIIUU MMOCTPOCHHUS
JIBYMEPHBIX U TPEXMEPHBIX IPA(PHUKOB U O3HAKOMHUTHCSI C OCHOBAMH UX HACTPOUKH.

3anaHue Ne1
[Toctpouts rpaduk GyHkImH, 3a1aHHON HOPMYITOM
f(x)=sin(7x)-exp(—(x—Z)z).

[Tpumep odopmenus rpaduka NpUBEICH Ha PUCYHKE:
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3apgaHue Ne2

Ha oxmHoM rpaduxe oToOpasute 7 (yHKIMH, 3amaHHbIXx Kak sin(x/i), i=1,2,...,n,
aBTOMaTHueckn oQopmisis rpaduueckuii BBIBOA (IBET KaXIOW KPUBOW BBIYUCIUTH Kak
Hue[1—i/num)).

[Tpumep odopmieHns rpaduka Ui TPeX KPUBBIX MMOKa3aH HAa PUCYHKE:
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3apaHue Ne3

3a/1aH OTHOMEPHBIN HAOOP TaHHBIX



~13, 0.1, 3.0, 50, 45,20, —3.0

MIPEICTABIISIFOIINI OO0 CPETHIOI0 TEMITEpaTypy ¢ BOCKPECEHbs 1Mo cyo0oty. [TocTpouTh TOUeUHBIH
rpad vk U3MEHEHUs TeMIepaTypsl 3a Heaento. OdopMuTh rpaduk, Kak MOKa3aHO HAa PUCYHKE:
Average Temperature

T
5t ®
]
gk
I+ @
2 @
il
1 . 1 1 1 1
SU mo tue wed th r sart
_3t
L]
_at
-3+ ®

3agaHue Ne4

Bagano nBe ¢ymkumm f (z)=cos(z)log(z) wu z(¢)=exp(l¢). Iloctpouts rpadux
dyskmmm Im(f (z(x))) B Toukax x=0.0,0.2,...,27 . Ha rpaduke DOIKHBI OBITH OTOOPAKEHBI

TOUYKH | JIMHUHU, UX coenuusromnme. OGopMuTh rpaduk, Kak MOKa3aHO HA PUCYHKE:
Combined Ploi
e —
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3apaHue Ne5
DyHKIUSA 331aHa TaK:
0 mpu x<0

f(x)={x*—x+0.5 npu 0 <x<1
2 . 2
x —sin(mmx") mpu x>1

[octpouTs rpaduk anHoM Qynkmuu ans x €[ —2,2] . Odopmuts rpaduk, Kak Moka3zaHo Ha
pUCYHKeE:



f3(x)
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3apaHue Ne6
DyHKIMSA 33/1aHa B TApaMETPHUECKOi (hopMe
x=a-cos’ (t)+b-cos(t), y=a-cos(t)-sin(t)+b-sin(t).

Ha omsoM rpaduke mocTpouTsh rpaduku GyHKIMH CO CIAEAYIONMMU MapaMeTpamMu: d ;=6
b,=15; a,=6  b,=8; a;=6, b;=3  Odopmurs rpaduk, Kak MOKa3aHO HA PUCYHKE:
Pascal's limacon
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3agaHue Ne7

I'papuueckum crmocoOOM JT0KaTHU30BaTh BCE KOPHU ypaBHEHUS
xX*=2x2+3=0

[Tpumep odopmienus rpadpuka nokaszaH Ha pUCYHKE:



Approximate Root Values
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3agaHue Ne8
f(x,y)=xsin(2y)+ysin(3x),

[TocTpouTh KOHTYpHBIN TpaduK MO TOUKaM (DyHKIIUH, 3aJaHHOW ypaBHEHUEM
ecIu TIepeMeHHble X, €[ —Tr, 7| u mmensmorcs ¢ marom 0.1 . ITpumep odopmieHns rpaduka

List Contour Plot

INOKa3aH Ha PUCYHKC:




3agaHue Ne9
[ToctpouTh rpaduk TpexMepHON NOBEPXHOCTH, 3alaHHON (POPMYIIOH:
f(x,y)=Im(sec(x+1y)),

ecIli TIepeMeHHble nepeMeHHas X€[—3,6|, a mepemennas y€[—2,2|. Ilpumep odopmiueHus
rpaduKa IoKa3aH Ha PUCYHKE:

3apaHue Ne10

[TocTpouTth rpaduk TPEeXMEPHON MOBEPXHOCTH, 3aJaHHON (POPMYJION:

=sin(x2+ )

flx,y) Ny

no ToukaM. TOUKM MMEIOT KOOpAMHATHI X,y €[—7r,7|. KoopauHaTl X M ) M3MEHSIOTCS C
mrarom 0.1 . IIpumep odopmienus rpaduka moxkasan Ha pUCYHKE:



3apgaHue Ne11
@yHKIM 331aHa TapAaMETPUUECKU YPaBHEHUAMMU:

x(t)=cos(t), y(t)=sin(t), z(t)=t/3.

[ocrpouts ee rpaduk npu t€[0,15] . Ipumep odopmitenns rpaduka Moka3aH Ha PHCYHKE:
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3apgaHue Ne12

[Moctpouts rpaduk TpexMepHOW TMMOBEPXHOCTH C BbIpe3oM. [loBepXHOCTH 3ajaHa
napaMeTpU4ECKH NPy NOMOIIY YPaBHEHUH:



x(u,v) = cos(u)cos(v),
y(u,v) = sin(u)cos(v),
z(u,v) = sin(v),

[Moctpouts rpadmk moepxHoct (u€[6,2m+5|, ve[—m/2,m/2]). Tlpumep
odopmiieHus rpaduka Moka3aH Ha PUCYHKE:
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3apaHue Ne13

Co31aTh aHUMAIMOHHBIN rpauK KacaTelbHON K QyHKIMU [ (x)=xsin(x) pu x€[0,15].
KacarenbHas kacaercss rpaduka dynxmuu f (x) B Toukax xy€[2,14] ¢ marom 0.1. [Tpumep
o opMIIeHHsI aHUMAIIMOHHOTO TpaduKa MokazaH Ha pucyHke B (aitne Annim.gif.

3apaHue Ne14
3amanbl 1Be QYyHKIIUU:
— 3 2
f1(x1,x2)—x1x2_x2_1 o (X x)=x1 x4 x,—5 .
['padmuecknm criocodOM JOKaITH30BaTh KOPHU CUCTEMbI YPAaBHEHHIA:

f](xl,xz) = 0
f2(x1,x2) = 0

[Tpumep odopmiieHuss aHUMAIMOHHOTO TpadrKa MOKa3aH Ha PUCYHKE:
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