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Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �11

Çàäàíèå �1

Âû÷èñëèòü çíà÷åíèå ñóììû â çàäàííûõ òî÷êàõ x (0 < x < π) è N ïî ôîðìóëå:

SN =
N∑

k=1

(−1)k+1 cos(kx)

k2 − 0.25

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

Çàäàíèå �2

Ðåøèòü ñèñòåìó ëèíåéíûõ óðàâíåíèé, âûïîëíèòü ïðîâåðêó:

8x1 + 22x2 = 22,
14x1 + 21x2 = 15,
19x3 + 11x4 = 0,
16x3 + 23x4 = 1,
36x5 + 16x6 = 22,
15x5 + 18x6 = 33

Çàäàíèå �3

Ïëîòíîñòü íåêîòîðîé âåëè÷èíû çàäàíà óðàâíåíèåì f(x, y) = (1−x)2+100(y−x2)2. Ïîñòðîèòü
ãðàôèê ïëîòíîñòè ïðè x ∈ [−1.5; 1.5], y ∈ [−0.5; 1.5]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïðèâåäåí
íà Ðèñ. 1 íà ñòð. 1.

-1.5 -1 -0.5 0 0.5 1 1.5
-0.5

0

0.5

1

1.5
Density Plot

Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà
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Çàäàíèå �4

Èññëåäîâàòü íà ýêñòðåìóì ôóíêöèþ y = x
√

1− x2.

Çàäàíèå �5

Åñëè êðèâàÿ K çàäàíà ïàðàìåòðè÷åñêèìè óðàâíåíèÿìè: x = x(t), y = y(t), z = z(t) (t1 ≤ t ≤
t2), òî êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà âû÷èñëÿåòñÿ ïî ôîðìóëå:

∫
K

f(x, y, z)ds =

t2∫
t1

f
(
x(t), y(t), z(t)

)√(
x′(t)

)2
+

(
y′(t)

)2
+

(
z′(t)

)2
dt.

Åñëè f(x, y, z) > 0, òî êðèâîëèíåéíûé èíòåãðàë ïåðâîãî ðîäà
∫
K

f(x, y, z)ds ôèçè÷åñêè åñòü

ìàññà êðèâîé K, èìåþùåé ïåðåìåííóþ ëèíåéíóþ ïëîòíîñòü γ = f(x, y, z).
Íàéòè ìàññó M äóãè êðèâîé x = t, y = t2/2, z = t3/3 (0 ≤ t ≤ 1), ëèíåéíàÿ ïëîòíîñòü

êîòîðîé ìåíÿåòñÿ ïî çàêîíó γ =
√

2y.

Çàäàíèå �6

×èñëåííî íàéòè âñå ðåøåíèÿ ïîëèíîìèàëüíîãî óðàâíåíèÿ:

x8 + 5x7 + 3x5 − 2x4 − 7x3 + 9x− 10 = 0.

Âûïîëíèòü ïðîâåðêó.

Çàäàíèå �7

Ðåøèòü íà îòðåçêå 0; 1 çàäà÷ó Êîøè

d y

d t
= (4 + sin(y))(1 + t)

ñ äâóìÿ íàáîðàìè íà÷àëüíûõ óñëîâèé:

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

Ïîñòðîèòü òàáëèöó çíà÷åíèé ðåøåíèé, ïðè t = 0, 0.1, 0.2, . . . , 1.0. Ïîñòðîèòü ãðàôèêè.
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