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Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �1

Çàäàíèå �1

Íàïèñàòü ôóíêöèþ, êîòîðàÿ ÷èñëåííî âû÷èñëÿåò âûðàæåíèå â çàäàííîé òî÷êå x (x > 0):

β(x) =
∞∑

k=0

(−1)k

x + k
.

Çàäàíèå �2

Âû÷èñëèòü îïðåäåëèòåëü ìàòðèöû äëÿ ñïèñêà çíà÷åíèé n:
1 2 3 4
3 4 5 6
5 6 7 + n 9
31 23 55 42


Çàäàíèå �3

Ïîñòðîèòü íà îäíîì ãðàôèêå íàáîð ôóíêöèé, çàäàííûõ óðàâíåíèÿìè x·cos(nx), ãäå n�íîìåð
ôóíêöèè, èçìåíÿþùèéñÿ â äèàïàçîíå n ∈ [1; N ]. ×èñëî ôóíêöèé N çàäàåòñÿ ïåðåä íà÷àëîì
ïîñòðîåíèé. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïðèâåäåí íà Ðèñ. 1 íà ñòð. 1.
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Table of Functions

Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà

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).
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Íîðìàëü èìååò óðàâíåíèå
y − y0 = − 1

y′0
(x− x0).

Ñîñòàâèòü óðàâíåíèÿ êàñàòåëüíîé è íîðìàëè ê àñòðîèäå x =
√

2 cos3 t, y =
√

2 sin3 t, ïðî-
âåäåííûõ â òî÷êå, äëÿ êîòîðîé t = π/4. Ïîñòðîèòü ãðàôèê.

Çàäàíèå �5

Åñëè äóãà ãëàäêîé êðèâîé y = f(x) (a ≤ x ≤ b) âðàùàåòñÿ âîêðóã îñè Ox, òî ïëîùàäü
ïîâåðõíîñòè âðàùåíèÿ âû÷èñëÿåòñÿ ïî ôîðìóëå:

Sx = 2π

a∫
b

y
√

1 + (y′)2 dx.

Íàéòè ïëîùàäü ïîâåðõíîñòè âðàùåíèÿ, îáðàçîâàííîé âðàùåíèåì âîêðóã îñè Ox äóãè ñè-
íóñîèäû y = sin(2x) îò x = 0 äî x = π/2.

Çàäàíèå �6

Àíàëèòè÷åñêè ïîëó÷èòü âñå ðåøåíèÿ ïîëèíîìèàëüíîãî óðàâíåíèÿ:

5x3 + 2x2 − 15x− 6 = 0.

Âûïîëíèòü ïðîâåðêó.

Çàäàíèå �7

Äëÿ t ∈ [1; 6] íàéòè ÷èñëåííîå ðåøåíèÿ ãðàíè÷íîé çàäà÷è:

x′′ +
2

t
x′ − 2

t2
x =

sin(t)

t2
,

óäîâëåòâîðÿþùåå íà÷àëüíûì óñëîâèÿì:

x(1) = −0.02, x(6) = 0.02.

Ïîñòðîèòü òàáëèöó çíà÷åíèé x(t). Ïîñòðîèòü ãðàôèê.
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