
Mathematica 4.2

Çàíÿòèå �3

20 îêòÿáðÿ 2008 ã.

Àííîòàöèÿ
Íà ïåðâîì çàíÿòèè íåîáõîäèìî ïîçíàêîìèòñÿ ñ ãðàôè÷åñêèìè âîçìîæíîñòÿìè ñèñòå-

ìû. Íåîáõîäèìî ðàññìîòðåòü îñíîâíûå ãðàôè÷åñêèå ôóíêöèè äâóìåðíîé è òðåõìåðíîé
ãðàôèêè. Ïîçíàêîìèòñÿ ñ îñíîâíûìè âîçìîæíîñòÿìè èõ íàñòðîéêè.

2D ãðàôèêà

Ãðàôèêè ôóíêöèé
Çàäàíèå �1

Ïîñòðîèòü ãðàôèê ôóíêöèè, çàäàííîé ôîðìóëîé

f(x) = sin(7x) · exp
(
−(x− 2)2

)
.

Îôîðìèòü åãî ñîãëàñíî ïðèìåðó (ôàéë Fig1.eps).

Çàäàíèå �2

Ãðàôè÷åñêèì ñïîñîáîì ëîêàëèçîâàòü êîðíè óðàâíåíèÿ 3 ∗ cos(x)− log(x) = 0. Ïðèìåð âûïîë-
íåíèÿ � ôàéë Fig2_5.eps.

Çàäàíèå �3

Íà îäíîì ãðàôèêå îòîáðàçèòü äâå ôóíêöèè, çàäàííûå ôîðìóëàìè: y1(x) = sin(x) è y2(x) =
cos(x). Îôîðìèòü ãðàôèê, êàê ïîêàçàíî íà ðèñóíêå â ôàéëå Fig6.eps.

Çàäàíèå �4

Êàñàòåëüíàÿ êàê ïðåäåëüíîå ïîëîæåíèå ñåêóùåé. Ïîñòðîéòå ñîâìåñòíûå ãðàôèêè ôóíêöèè
f(x) = sin(x), êàñàòåëüíîé ê ãðàôèêó ýòîé ôóíêöèè â òî÷êå x = 1.0 è ïÿòè ñåêóùèõ, ïðîõîäÿ-
ùèõ ÷åðåç òî÷êó (1.0, f(1.0)) è òî÷êè (1.0− j0.04, f(1.0− j0.04)), j = 1, 2, 3, 4, 5 íà èíòåðâàëå
îò −1.0 äî 2.5. Îêðàñüòå ãðàôèê ôóíêöèè f(x) â ñèíèé, êàñàòåëüíóþ â êðàñíûé è ñåêóùèå
â çåëåíûé öâåòà. Ïîäáåðèòå òîëùèíó êðèâûõ òàê, ÷òîáû ðèñóíîê áûë íàèáîëåå âûðàçèòåëåí.
Îôîðìèòü ãðàôèê, êàê ïîêàçàíî íà ðèñóíêå â ôàéëå Fig7.eps.

Òî÷å÷íûå ãðàôèêè
Çàäàíèå �5

Çàäàí îäíîìåðíûé íàáîð äàííûõ {−1.3, 0.1, 3.0, 5.0, 4.5, 2.0,−3.0}, ïðåäñòàâëÿþùèé ñîáîé
ñðåäíþþ òåìïåðàòóðó ñ âîñêðåñåíüÿ ïî ñóááîòó. Ïîñòðèòü òî÷å÷íûé ãðàôèê èçìåíåíèÿ òåì-
ïåðàòóðû çà íåäåëþ. Îôîðìèòü ãðàôèê, êàê ïîêàçàíî íà ðèñóíêå â ôàéëå Fig8.eps.
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Çàäàíèå �6

Îòîáðàçèòü 5000 òî÷åê, x è y êîîðäèíàòû êîòîðûõ ïðåäñòâàëÿþò ñîáîé ñëó÷àéíûå ÷èñëà, ðàâ-
íîìåðíî ðàñïðåäåëåííûå â äèàïàçîíå [0, 1]. Îôîðìèòü ãðàôèê, êàê ïîêàçàíî íà ðèñóíêå â ôàé-
ëå Fig9.eps.

Çàäàíèå �7

Ïîñòðîèòü òî÷å÷íûé ãðàôèê ôóíêöèè sin(x) exp(−x). Òî÷êè, êîòîðûå íåîáõîäèìî îòîáðàçèòü
íà ãðàôèêå ðàñïîëîæåíû â äèàïàçîíå [0, 6] ñ øàãîì 0.2. Îôîðìèòü ãðàôèê, êàê ïîêàçàíî íà
ðèñóíêå â ôàéëå Fig10.eps.

Çàäàíèå �8

Çàäàí äèàïàçîí çíà÷åíèé äëÿ ïåðåìåííîé � àðãóìåíòà x = 0, 0.2, . . . , 5.8, 6. Ïî ñïèñêó � àð-
ãóìåíòó ñîçäàòü òàáëèöó çíà÷åíèé ôóíêöèè f(x) = sin(x) · exp(− cos(x)) è ïîñòðîèòü òî÷å÷-
íûé ãðàôèê, ñîåäèíèâ òî÷êè ëèíèÿìè. Îôîðìèòü ãðàôèê, êàê ïîêàçàíî íà ðèñóíêå â ôàéëå
Fig11.eps.

Êîìáèíèðîâàííûå ãðàôèêè
Çàäàíèå �9

Çàäàíî äâå ôóíêöèè f(z) = cos(z) log(z) è z(t) = exp(it). Ïîñòðîèòü ãðàôèê ôóíêöèè Im
(
f(z(x))

)
â òî÷êàõ x = 0.0, 0.2, . . . , 2π. Íà ãðàôèêå äîëæíû áûòü îòîáðàæåíû òî÷êè è ëèíèè, èõ ñîåäè-
íÿþùèå. Îôîðìèòü ãðàôèê, êàê ïîêàçàíî íà ðèñóíêå â ôàéëå Fig12.eps.

Çàäàíèå �10

Ôóíêöèÿ çàäàíà ñëåäóþùèì óðàâíåíèåì

f(x) =


x−2 ïðè x ≤ −1
x2 ïðè − 1 < x < 2
4 ïðè x ≥ 2

Ïîñòðîèòü ãðàôèê äàííîé ôóíêöèè äëÿ x ∈ [−3, 3]. Îôîðìèòü ãðàôèê, êàê ïîêàçàíî íà ðèñóíêå
â ôàéëå Fig13.eps.

Çàäàíèå �11

Ôóíêöèÿ çàäàíà ñëåäóþùèì óðàâíåíèåì

f(x) =


0 ïðè x ≤ 0
x2 − x + 0.5 ïðè 0 < x < 1
x2 − sin(πx2) ïðè x ≥ 1

Ïîñòðîèòü ãðàôèê äàííîé ôóíêöèè äëÿ x ∈ [−2, 2]. Îôîðìèòü ãðàôèê, êàê ïîêàçàíî íà ðèñóíêå
â ôàéëå Fig14.eps.

Ïðèìèòèâû äâóìåðíîé ãðàôèêè
Çàäàíèå �12

Èñïîëüçóÿ �ïðèìèòèâû� äâóìåðíîé ãðàôèêè ñîçäàòü ðèñóíîê, àíàëîãè÷íûé ðèñóíêó â ôàéëå
Fig15.eps.
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Ãðàôèêè ïàðàìåòðè÷åñêè çàäàííûõ ôóíêöèé
Çàäàíèå �13

Ïîñòðîèòü ãðàôèê ïàðàìåòðè÷åñêè çàäàííîé ôóíêöèè x = cos(3t), y = sin(2t) è îôîðìèòü
ñîãëàñíî ðèñóíêó â ôàéëå Fig16.eps.

Çàäàíèå �14

Ôóíêöèÿ çàäàíà â ïàðàìåòðè÷åñêîé ôîðìå x = a·cos2(t)+b·cos(t), y = a·cos(t)·sin(t)+b·sin(t).
Íà îäíîì ãðàôèêå ïîñòðîèòü ãðàôèêè ôóíêöèè ñî ñëåäóþùèìè ïàðàìåòðàìè: a1 = 6, b1 = 15;
a2 = 6, b2 = 8; a3 = 6, b3 = 3 è îôîðìèòü ñîãëàñíî ïðèìåðó (ðèñóíîê â ôàéëå Fig17.eps).

Çàäàíèå �15

Íàðèñîâàòü ãðàôèê ôóíêöèè, çàäàííîé óðàâíåíèåì â ïîëÿðíûõ êîîðäèíàòàõ ρ = 3·Re
(√

2 · cos(2 · t)
)
.

è îôîðìèòü ñîãëàñíî ïðèìåðó (ðèñóíîê â ôàéëå Fig18.eps).

3D ãðàôèêà

Êîíòóðíûå ãðàôèêè
Çàäàíèå �16

Ãðàôè÷åñêèì ñïîñîáîì ëîêàëèçîâàòü âñå êîðíè óðàâíåíèÿ

x3 − 2x2 + 3 = 0

Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå Fig19.eps.

Çàäàíèå �17

Ïîñòðîèòü êîíòóðíûé ãðàôèê ïî òî÷êàì ôóíêöèè, çàäàííîé óðàâíåíèåì f(x, y) = x sin(2y) +
y sin(3x), åñëè ïåðåìåííûå x, y ∈ [−π, π] è èçìåíÿþòñÿ ñ øàãîì 0.1. Ïðèìåð îôîðìëåíèÿ
ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå Fig20.eps.

Çàäàíèå �18

Ïîñòðîèòü êîíòóðíûé ãðàôèê ïî òî÷êàì ôóíêöèè, çàäàííîé óðàâíåíèåì f(x, y) = x3+y3, åñëè
ïåðåìåííûå x, y ∈ [−2, 2], è èçìåíÿþòñÿ ñ øàãîì 0.1. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà
ðèñóíêå â ôàéëå Fig21.eps.

Ãðàôèêè ïëîòíîñòè
Çàäàíèå �19

Ïîñòðîèòü ãðàôèê ïëîòíîñòè ïî òî÷êàì ôóíêöèè, çàäàííîé óðàâíåíèåì f(x, y) = sin(x2 + y2),
åñëè ïåðåìåííûå x, y ∈ [−3, 3]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå
Fig22.eps.
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Çàäàíèå �20

Ïîñòðîèòü ãðàôèê ïëîòíîñòè ïî òî÷êàì ôóíêöèè, çàäàííîé óðàâíåíèåì f(x, y) = sin(x) cos(y),
åñëè ïåðåìåííûå ïåðåìåííûå x, y ∈ [−3, 3]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå
â ôàéëå Fig23.eps.

Çàäàíèå �21

Ïîñòðîèòü ãðàôèê ïëîòíîñòè ïî òî÷êàì ôóíêöèè, çàäàííîé óðàâíåíèåì f(x, y) = sin(x5.3/42)+
cos(y4.8/47), åñëè ïåðåìåííûå ïåðåìåííàÿ x ∈ [0, 4.78], à ïåðåìåííàÿ y ∈ [0, 5.76]. Ïåðåìåííûå
èçìåíÿþòñÿ ñ øàãîì 0.2. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå Fig24.eps.

Ïîñòðîåíèå ïîâåðõíîñòåé ïî ôîðìóëàì
Çàäàíèå �22

Ïîñòðîèòü ãðàôèê òðåõìåðíîé ïîâåðõíîñòè, çàäàííîé ôîðìóëîé: f(x, y) = log(x2+y2) sin(x2−
y2). Ïåðåìåííûå x, y ∈ [−1, 1]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå
Fig25.eps.

Çàäàíèå �23

Ïîñòðîèòü ãðàôèê òðåõìåðíîé ïîâåðõíîñòè, çàäàííîé ôîðìóëîé: f(x, y) = Im(sec(x+iy)), åñ-
ëè ïåðåìåííûå ïåðåìåííàÿ x ∈ [−3, 6], à ïåðåìåííàÿ y ∈ [−2, 2]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà
ïîêàçàí íà ðèñóíêå â ôàéëå Fig26.eps.

Çàäàíèå �24

Ïîñòðîèòü ãðàôèê òðåõìåðíîé ïîâåðõíîñòè, çàäàííîé ôîðìóëîé: f(x, y) = sin(xy). Ïåðåìåí-
íûå x, y ∈ [−3, 3]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå Fig27.eps.

Ïîñòðîåíèå ïîâåðõíîñòåé ïî òî÷êàì
Çàäàíèå �25

Ïîñòðîèòü ãðàôèê òðåõìåðíîé ïîâåðõíîñòè, çàäàííîé ôîðìóëîé: f(x, y) = sin(xy) ïî òî÷êàì.
Òî÷êè èìåþò êîîðäèíàòû x, y ∈ [0, 1.5π]. Êîîðäèíàòà x èçìåíÿåòñÿ ñ øàãîì 0.1, à êîîðäèíàòà
y � ñ øàãîì 0.2. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå Fig28.eps.

Çàäàíèå �26

Ïîñòðîèòü ãðàôèê òðåõìåðíîé ïîâåðõíîñòè, çàäàííîé ôîðìóëîé: f(x, y) = sin(x) cos(y) ïî
òî÷êàì. Òî÷êè èìåþò êîîðäèíàòû x, y ∈ [−π, π]. Êîîðäèíàòû x è y èçìåíÿþòñÿ ñ øàãîì 0.1.
Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå Fig29.eps.

Çàäàíèå �27

Ïîñòðîèòü ãðàôèê òðåõìåðíîé ïîâåðõíîñòè, çàäàííîé ôîðìóëîé: f(x, y) = sin(x2+y2)/
√

x2 + y2

ïî òî÷êàì. Òî÷êè èìåþò êîîðäèíàòû x, y ∈ [−π, π]. Êîîðäèíàòû x è y èçìåíÿþòñÿ ñ øàãîì 0.1.
Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå Fig30.eps.
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Ãðàôèêè ïàðàìåòðè÷åñêè çàäàííûõ ôóíêöèé
Çàäàíèå �28

Ôóíêöèÿ çàäàíà ïàðàìåòðè÷åñêè óðàâíåíèÿìè: x(t) = cos(t), y(t) = sin(t), z(t) = t/3. Ïî-
ñòðîèòü åå ãðàôèê ïðè t ∈ [0, 15]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå
Fig31.eps.

Çàäàíèå �29

Ïîñòðîèòü ãðàôèê òðåõìåðíîé ïîâåðõíîñòè, ïàðàìåòðè÷åñêè çàäàííîé óðàâíåíèÿìè:
x(u, v) = (2 + cos(v/2) sin(u)− sin(v/2) sin(2u)) cos(v),
y(u, v) = (2 + cos(v/2) sin(u)− sin(v/2) sin(2u)) sin(v),
z(u, v) = sin(v/2) sin(u) + cos(v/2) sin(2u),

. Ïîñòðîèòü ãðàôèê ïîâåðõíîñòè, åñëè u, v ∈ [0, 2π]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà
ðèñóíêå â ôàéëå Fig32.eps.

Çàäàíèå �30

Ïîñòðîèòü ãðàôèê òðåõìåðíîé ïîâåðõíîñòè ñ âûðåçîì. Ïîâåðõíîñòü çàäàíà ïàðàìåòðè÷åñêè
ïðè ïîìîùè óðàâíåíèé: 

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

Ïîñòðîèòü ãðàôèê ïîâåðõíîñòè (u ∈ [6, 2π+5], v ∈ [−π/2, π/2]). Ïðèìåð îôîðìëåíèÿ ãðàôèêà
ïîêàçàí íà ðèñóíêå â ôàéëå Fig33.eps.

Çàäàíèå �31

Ïîñòðîèòü íà îäíîì ãðàôèêå äâå òðåõìåðíûå ïîâåðõíîñòè. Ïîâåðõíîñòè çàäàíû ïàðàìåòðè-
÷åñêè ïðè ïîìîùè óðàâíåíèé:

x1(u, v) = 4.8 sin(u),
y1(u, v) = 4.8 cos(u),
z1(u, v) = v,


x2(u, v) = v,
y2(u, v) = 2.8 sin(u),
z2(u, v) = 2.8 cos(u),

Ïîñòðîèòü ãðàôèê ïîâåðõíîñòåé, åñëè u, v ∈ [−2π, 2π]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí
íà ðèñóíêå â ôàéëå Fig35.eps.

Êîìáèíèðîâàííûå ãðàôèêè
Çàäàíèå �32

Ïîñòðîèòü êîìáèíèðîâàííûé ãðàôèê äâóõ òðåõìåðíûõ, ïàðàìåòðè÷åñêè çàäàííûõ ïîâåðõíî-
ñòåé. Ïåðâàÿ ïîâåðõíîñòü çàäàíà óðàâíåíèÿìè: x(u, v) = v sin(u), y(u, v) = v cos(u), z(u, v) =
u. Ïàðàìåòð u ∈ [0, 12], à ïàðàìåòð v ∈ [−1.5, 1.5]. Âòîðàÿ ïîâåðõíîñòü çàäàíà óðàâíåíèÿìè:
x(u, v) = cos(u)(2 + cos(v)), y(u, v) = sin(u)(2 + cos(v)), z(u, v) = 6 + sin(v). Äëÿ ïîñòðîåíèÿ
ýòîé ïîâåðõíîñòè u ∈ [0, 2π−1], à v ∈ [0, 2π]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðèñóíêå
â ôàéëå Fig36.eps.
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Ïðèìèòèâû òðåõìåðíîé ãðàôèêè
Çàäàíèå �33

Ïðè ïîìîùè �ïðèìèòèâîâ� òðåõìåðíîé ãðàôèêè íàðèñîâàòü 80 ìàëåíüêèõ êóáèêîâ, ñëó÷àé-
íûì îáðàçîì ðàñïîëîæåííûõ â áîëüøîì êóáå. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïîêàçàí íà ðè-
ñóíêå â ôàéëå Fig37.eps.

Ñïåöèàëüíûå âîçìîæíîñòè

Àíèìàöèÿ
Çàäàíèå �34

Ñîçäàòü àíèìàöèîííûé ãðàôèê ôóíêöèè f(x) = n sin(x)/x. Ïåðåìåííàÿ x ∈ [−15, 15], à ïà-
ðàìåòð n ∈ [0.1, 1.0] è ìåíÿåòñÿ ñ øàãîì 0.05. Ïðèìåð îôîðìëåíèÿ àíèìàöèîííîãî ãðàôèêà
ïîêàçàí íà ðèñóíêå â ôàéëå Annim.nb.

Çàäàíèå �35

Ñîçäàòü àíèìàöèîííûé ãðàôèê êàñàòåëüíîé ê ôóíêöèè f(x) = x sin(x) ïðè x ∈ [0, 15]. Êàñà-
òåëüíàÿ êàñàåòñÿ ãðàôèêà ôóíêöèè f(x) â òî÷êàõ x0 ∈ [2, 14] ñ øàãîì 0.1. Ïðèìåð îôîðìëåíèÿ
àíèìàöèîííîãî ãðàôèêà ïîêàçàí íà ðèñóíêå â ôàéëå Annim.nb.
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