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Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �4

Çàäàíèå �1

Âû÷èñëèòü çíà÷åíèå ñóììû â çàäàííûõ òî÷êàõ x (π/20 < x < π) è N ïî ôîðìóëå:

SN =
N∑

k=1

(−1)k+1k sin(kx)

k2 + 1

Ñðàâíèòü ñî çíà÷åíèÿìè ôóíêöèè f(x) = π/2 sh(x)/ sh(π) â òåõ æå òî÷êàõ.

Çàäàíèå �2

Ðåøèòü ñèñòåìó ëèíåéíûõ óðàâíåíèé, âûïîëíèòü ïðîâåðêó:
24x1 − 38x2 + 46x3 = 26,
60x1 + λx2 + 115x3 = 65,
84x1 − 133x2 + 161x3 = 91

Çàäàíèå �3

Íà îäíîì ãðàôèêå ïîñòðîèòü ãðàôèê ôóíêöèè J1(x) è íàáîð òî÷åê, ñîîòâåòñòâóþùèõ çíà÷åíè-
ÿì ôóíêöèè ïðè x ∈ [0; 10] è èçìåíÿþùåìñÿ ñ øàãîì 0.2. Ïðîìåæóòî÷íûå ãðàôèêè íå äîëæíû
îòîáðàæàòüñÿ â òåêñòå äîêóìåíòà. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïðèâåäåí íà Ðèñ. 1 íà ñòð. 1.
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Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà

Çàäàíèå �4

Óãëîì ìåæäó êðèâûìè y = f1(x) è y = f2(x) â òî÷êå èõ ïåðåñå÷åíèÿ M0(x0, y0) íàçûâàåòñÿ
óãîë ìåæäó êàñàòåëüíûìè ê ýòèì êðèâûì â òî÷êåM0. Óãîë ýòîò íàõîäèòñÿ ïî ôîðìóëå:

tg(ϕ) =
f ′2(x0)− f ′1(x0)

1 + f ′1(x0)f ′2(x0)
.

Íàéòè óãîë ïåðåñå÷åíèÿ ïàðàáîë y = 8− x2 è y = x2.
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Çàäàíèå �5

Èñïîëüçóÿ îïðåäåëåíèå íåñîáñòâåííîãî èíòåãðàëà:

+∞∫
a

f(x) dx = lim
b→+∞

b∫
a

f(x) dx.

âû÷èñëèòü èíòåãðàë:
−1∫

−∞

dx

x2
.

Çàäàíèå �6

Àíàëèòè÷åñêè ïîëó÷èòü âñå ðåøåíèÿ ïîëèíîìèàëüíîãî óðàâíåíèÿ:

x3 + x2 − 10x + 8 = 0.

Âûïîëíèòü ïðîâåðêó.

Çàäàíèå �7

Äëÿ t ∈ [0; 2] íàéòè ÷èñëåííîå ðåøåíèÿ ãðàíè÷íîé çàäà÷è:

x′′ = −4x′ − 4x + 5 cos(4t) + sin(2t)

óäîâëåòâîðÿþùåå íà÷àëüíûì óñëîâèÿì:

x(0) = 0.75, x(2) = 0.25.

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