
V Êóðñ
Ñèñòåìà êîìïüþòåðíîé ìàòåìàòèêè Mathematica 4.0

Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �5

Çàäàíèå �1

Íàïèñàòü ôóíêöèþ, êîòîðàÿ ÷èñëåííî âû÷èñëÿåò çíà÷åíèå ôóíêöèè Áåññåëÿ J0 â çàäàííîé
òî÷êå x ñ ïîìîùüþ ðÿäà:

J0 =
∞∑

k=0

(−1)k (x/2)2k

(k!)2
.

Çàäàíèå �2

Çàäàíà ìàòðèöà A:

A =

 1 −3 −1
−2 7 2
3 2 −4

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

A 3A
2A −A

)

Çàäàíèå �3

Ïîñòðîèòü ãðàôèê ðàçðûâíîé ôóíêöèè, çàäàííîé óðàâíåíèÿìè:

f(x) =


cos(x) x < 0
x2 − x x ∈ [0; 1]
x2 − sin(πx2) x > 1

â äèàïàçîíå x ∈ [−π; 1.5]. Ïðîìåæóòî÷íûå ãðàôèêè íå äîëæíû îòîáðàæàòüñÿ â òåêñòå äîêó-
ìåíòà. 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 öèêëîèäå x = t − sin(t), y = 1 − cos(t),
ïðîâåäåííûõ â òî÷êå, äëÿ êîòîðîé t = π/2. Ïîñòðîèòü ãðàôèê.

Çàäàíèå �5

Âû÷èñëèòü
∫∫
D

(x− y) dx dy, åñëè îáëàñòü D îãðàíè÷åíà ëèíèÿìè: y = 2− x2, y = 2x− 1.

Çàäàíèå �6

Íàéòè ðåøåíèå ñèñòåìû óðàâíåíèé:{
2x2 − xy − 5x + 1 = 0,
x + 3 lg(x)− y2 = 0.

Äëÿ ëîêàëèçàöèè êîðíÿ èñïîëüçóéòå ôóíêöèþ ImplicitPlot èç ïàêåòà ðàñøèðåíèÿ ñèñòåìû
Graphics.

Çàäàíèå �7

Ïîëó÷èòü àíàëèòè÷åñêîå ðåøåíèå äèôôåðåíöèàëüíîãî óðàâíåíèÿ

y′ = 3y + 3t.

Ïîëó÷èòü çàâèñèìîñòü êîíñòàíòû èíòåãðèðîâàíèÿ îò íà÷àëüíîãî óñëîâèÿ y(0). Ïîëó÷èòü àíà-
ëèòè÷åñêèå ðåøåíèÿ óðàâíåíèÿ ïðè:

1.) y(0) = 0; 2.) y(0) = 1, 3.) y(0) = 2.

Ïîñòðîèòü ãðàôèê äëÿ t ∈ [0; 1].
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