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Ñèñòåìà êîìïüþòåðíîé ìàòåìàòèêè Mathematica 4.0

Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �12

Çàäàíèå �1

Âû÷èñëèòü çíà÷åíèå èíòåãðàëà Ôðåíåëÿ â çàäàííûõ òî÷êàõ x (|x| ≤ 2.55) ïî ôîðìóëå:

S(x) =
∞∑

k=0

(−1)k
(

π
2

)2k+1
x4k+3

(2k + 1)!(4k + 3)
.

Çàäàíèå �2

Çàäàíà ìàòðèöà A:

A =

 2 1 −1
3 1 −2
1 0 1


Âû÷èñëèòü îïðåäåëèòåëü ìàòðèöû, ñîñòàâëåííîé ñëåäóþùèì îáðàçîì:(

A A3

−A A

)

Çàäàíèå �3

Ïîâåðõíîñòü çàäàíà óðàâíåíèåì f(x, y) = y2 sin(x)+x2 cos(y). Ïîñòðîèòü åå ãðàôèê ïðè x, y ∈
[−2π; 2π]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïðèâåäåí íà Ðèñ. 1 íà ñòð. 1.
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Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà
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Çàäàíèå �4

Êàñàòåëüíàÿ ê êðèâîé y = f(x) â òî÷êåM0(x0, y0) èìååò óðàâíåíèå

y − y0 = y′0(x− x0),

ãäå y′0 åñòü çíà÷åíèå ïðîèçâîäíîé y′ â òî÷êåM0(x0, y0).
Íîðìàëü èìååò óðàâíåíèå

y − y0 = − 1

y′0
(x− x0).

Ñîñòàâèòü óðàâíåíèÿ êàñàòåëüíîé è íîðìàëè ê ïîëóêóáè÷åñêîé ïàðàáîëå x = t2, y = t3,
ïðîâåäåííûõ â òî÷êå, äëÿ êîòîðîé t = 2. Ïîñòðîèòü ãðàôèê.

Çàäàíèå �5

Åñëè êðèâàÿ çàäàåòñÿ ïàðàìåòðè÷åñêèìè óðàâíåíèÿìè x = x(t), y = y(t), (t1 ≤ t ≤ t2), òî
ïëîùàäü ïîâåðõíîñòè âðàùåíèÿ âû÷èñëÿåòñÿ ïî ôîðìóëå:

Sx = 2π

t2∫
t1

y
√

(x′)2 + (y′)2 dt.

Íàéòè ïëîùàäü ïîâåðõíîñòè, îáðàçîâàííûõ âðàùåíèåì âîêðóã îñè Ox, äóã êðèâûõ: x =
t− sin(t), y = 1− cos(t) (îäíîé àðêè).

Çàäàíèå �6

Íàéòè ðåøåíèå ñèñòåìû óðàâíåíèé:{
ex2−1−y − x2 − (y + a)2 = −0.4,
x2 + y2 = k,

ãäå x > 0, y > 0, a = 0.1, b = 0.4. Äëÿ ëîêàëèçàöèè êîðíÿ èñïîëüçóéòå ôóíêöèþ ImplicitPlot
èç ïàêåòà ðàñøèðåíèÿ ñèñòåìû Graphics.

Çàäàíèå �7

Äëÿ t ∈ [0; 4] íàéòè ÷èñëåííîå ðåøåíèå ñèñòåìû îáûêíîâåííûõ äèôôåðåíöèàëüíûõ óðàâíå-
íèé: {

x′ = −3x− 2y − 2xy2,
y′ = 2x− y + 2y3.

óäîâëåòâîðÿþùåå íà÷àëüíûì óñëîâèÿì:

x(0) = 0.8, y(0) = 0.6.

Ïîñòðîèòü ãðàôèê. Ïîñòðîèòü òàáëèöó çíà÷åíèé ôóíêöèé x è y ïðè t = 0, 0.2, 0.4, . . . , 4.0.
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