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Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �8

Çàäàíèå �1

Íàïèñàòü ôóíêöèþ, êîòîðàÿ ÷èñëåííî âû÷èñëÿåò çíà÷åíèå ïîëèíîìà Ýðìèòà Hn(x) äëÿ çàäàí-
íûõ n â çàäàííûõ òî÷êàõ x ïî ôîðìóëå:

Hn(x) =
[n/2]∑
k=0

(−1)kn!

k!(n− 2k)!
(2x)n−2k,

ãäå [ ] � öåëàÿ ÷àñòü.

Çàäàíèå �2

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

A =

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


Çàäàíèå �3

Ïîñòðîèòü ãðàôèê ôóíêöèè, çàäàííîé óðàâíåíèåì â ïîëÿðíûõ êîîðäèíàòàõ:

ρ(ϕ) = exp(cos(ϕ))− 2 cos(4ϕ) + sin5(ϕ/12).

Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïðèâåäåí íà Ðèñ. 1 íà ñòð. 2.

Çàäàíèå �4

Ãðàäèåíòîì ôóíêöèè z = f(x, y) â òî÷êå M (x, y) íàçûâàåòñÿ âåêòîð, âûõîäÿùèé èç òî÷êè M
è èìåþùèé ñâîèìè êîîðäèíàòàìè ÷àñòíûå ïðîèçâîäíûå ôóíêöèè z:

−−−−→
grad(z) =

∂ z

∂ x
·~i +

∂ z

∂ y
·~j.

Íàéòè âåëè÷èíó è íàïðàâëåíèå ãðàäèåíòà ôóíêöèè u =
1

r
, ãäå r =

√
x2 + y2 + z2, â òî÷êå

M(x0, y0, z0).

Çàäàíèå �5

Åñëè ôèãóðà, îãðàíè÷åííàÿ êðèâûìè y1 = f1(x) è y2 = f2(x) (0 ≤ f1(x) ≤ f2(x)) è ïðÿìûìè
x = a, x = b, âðàùàåòñÿ âîêðóã îñè Ox, òî îáúåì òåëà âðàùåíèÿ âû÷èñëÿåòñÿ ïî ðàâåí:

Vx = π

b∫
a

(
y2

2 − y2
1

)
dx.

Íàéòè îáúåì òåëà, îáðàçîâàííîãî âðàùåíèåì âîêðóã îñè Ox ôèãóðû, îãðàíè÷åííîé ëèíè-
ÿìè: y2 = x, x2 = y. Äëÿ ïîñòðîåíèÿ ãðàôèêà èñïîëüçóéòå ôóíêöèþ ImplicitPlot èç ïàêåòà
ðàñøèðåíèÿ ñèñòåìû Graphics.
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Butterfly

Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà

Çàäàíèå �6

×èñëåííî íàéòè âñå êîðíè óðàâíåíèÿ:

x lg(3x− 1) + e2x−1 = 0.

Âûïîëíèòü ïðîâåðêó.

Çàäàíèå �7

Äëÿ t ∈ [0; 3] íàéòè ÷èñëåííîå ðåøåíèÿ ãðàíè÷íîé çàäà÷è:

x′′ = −5x′ − 6x + te−2t + 3.9 cos(3t)

óäîâëåòâîðÿþùåå íà÷àëüíûì óñëîâèÿì:

x(0) = 0.95, x(3) = 0.15.

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