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Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �3

Çàäàíèå �1

Íàïèñàòü ôóíêöèþ, êîòîðàÿ äëÿ çàäàííûõ çíà÷åíèé x è n ÷èñëåííî âû÷èñëÿåò âûðàæåíèå:

n∏
k=1

(
k

k + 1
− cosk(|x|)

)
.

Çàäàíèå �2

Âû÷èñëèòü ñîáñòâåííûå çíà÷åíèÿ è ñîáñòâåííûå âåêòîðû ìàòðèöû A è âûïîëíèòü ïðîâåðêó.

A =


1 2 0 3
−1 −2 0 −3
0 0 2 0
1 2 0 3


Çàäàíèå �3

Ïîñòðîèòü �òî÷å÷íûé� ãðàôèê ôóíêöèè sin(7x) · exp(−x2) ïðè x èçìåíÿþùåìñÿ â äèàïàçîíå
[−3; 3] ñ øàãîì 0.02. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïðèâåäåí íà Ðèñ. 1 íà ñòð. 1.
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Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà

Çàäàíèå �4

Íàéòè ïðîèçâîäíóþ y′x îò íåÿâíîé ôóíêöèè:

xy − yx = 0.
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Çàäàíèå �5

Ïðè ïàðàìåòðè÷åñêîì çàäàíèè êðèâîé x = x(t), y = y(t), (x(t) è y(t) � íåïðåðûâíî äèô-
ôåðåíöèðóåìûå ôóíêöèè) òî ïëîùàäü êðèâîëèíåéíîé òðàïåöèè, äëèíà äóãè êðèâîé, ñîîòâåò-
ñòâóþùàÿ ìîíîòîííîìó èçìåíåíèþ ïàðàìåòðà t îò t1 äî t2 âûðàæàåòñÿ èíòåãðàëîì:

L =

t2∫
t1

√
(x′)2 + (y′)2 dt.

Íàéòè äëèíó äóãè êðèâîé x = cos5 t, y = sin5 t îò t1 = 0 äî t2 = π/2.

Çàäàíèå �6

×èñëåííî íàéòè âñå êîðíè óðàâíåíèÿ:

x2 − sin(5x) = 0.

Âûïîëíèòü ïðîâåðêó.

Çàäàíèå �7

Ïîëó÷èòü àíàëèòè÷åñêîå ðåøåíèå äèôôåðåíöèàëüíîãî óðàâíåíèÿ

y′ + 2y = e−2t.

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; 2].
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