
V Êóðñ
Ñèñòåìà êîìïüþòåðíîé ìàòåìàòèêè Mathematica 4.0

Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �14

Çàäàíèå �1

Íàïèñàòü ôóíêöèþ, êîòîðàÿ äëÿ çàäàííûõ çíà÷åíèé x è n ÷èñëåííî âû÷èñëÿåò âûðàæåíèå:
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Çàäàíèå �2

Íàéòè îáðàòíóþ ìàòðèöó äëÿ ìàòðèöû A, âûïîëíèòü ïðîâåðêó.

A =


24 32 9 12
40 56 15 21
15 20 6 8
25 35 10 14


Çàäàíèå �3

Ïîñòðîèòü òðåõìåðíûé ãðàôèê ïîâåðõíîñòè, çàäàííîé â ïàðàìåòðè÷åñêîì âèäå óðàâíåíèÿìè
x(u, v) = cos(u)u(1 + cos(v)/2),
y(u, v) = sin(v)u/2,
z(u, v) = sin(u)u(1 + cos(v)/2)

ïðè èçìåíåíèè ïàðàìåòðîâ u, v â äèàïàçîíå [0; 2π]. Ïðèìåð îôîðìëåíèÿ ãðàôèêà ïðèâåäåí íà
Ðèñ. 1 íà ñòð. 2.

Çàäàíèå �4

Åñëè ôóíêöèÿ f(x, y) äèôôåðåíöèðóåìà, òî ïðîèçâîäíàÿ â íàïðàâëåíèè âåêòîðà ~e âû÷èñëÿåòñÿ
ïî ôîðìóëå:

∂ z

∂ e
=

∂ z

∂ x
· cos(α) +

∂ z

∂ y
· sin(α),

ãäå α � óãîë, îáðàçîâàííûé âåêòîðîì ~e ñ îñüþ ox.
Íàéòè ïðîèçâîäíóþ ôóíêöèè z = x2 − y2 â òî÷êå M(1, 1) â íàïðàâëåíèè ~e, ñîñòàâëÿþùåì

óãîë α = 60◦ ñ ïîëîæèòåëüíûì íàïðàâëåíèåì îñè Ox.

Çàäàíèå �5

Åñëè êðèâàÿ y = f(x) íà îòðåçêå ([a, b]) � ãëàäêàÿ, (ò.å. ïðîèçâîäíàÿ y′ = f ′(x)�íåïðåðûâíà),
òî äëèíà ñîîòâåòñòâóþùåé äóãè ýòîé êðèâîé ðàâíà

L =

b∫
a

√
1 + (y′)2 dx.

Íàéòè äëèíó äóãè êðèâîé y2 = x3 îò x = 0 äî x = 1.
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Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà

Çàäàíèå �6

Íàéòè ðåøåíèå ñèñòåìû óðàâíåíèé:{
2x2 − xy − y2 + 2x− 2y + 6 = 0,
y − x− 1 = 0,

ðàñïîëîæåííûå â îáëàñòè, îãðàíè÷åííîé ïðÿìûìè: y = 0, y = x, x = 0.5. Äëÿ ëîêàëèçàöèè
êîðíÿ èñïîëüçóéòå ôóíêöèþ ImplicitPlot èç ïàêåòà ðàñøèðåíèÿ ñèñòåìû Graphics.

Çàäàíèå �7

Äëÿ t ∈ [0; 8] íàéòè ÷èñëåííîå ðåøåíèå ñèñòåìû îáûêíîâåííûõ äèôôåðåíöèàëüíûõ óðàâíå-
íèé: {

x′ = x− xy,
y′ = −y + xy.

óäîâëåòâîðÿþùåå íà÷àëüíûì óñëîâèÿì:

x(0) = 4, y(0) = 1.

Ïîñòðîèòü ãðàôèê. Ïîñòðîèòü òàáëèöó çíà÷åíèé ôóíêöèé x è y ïðè t = 0, 0.2, 0.4, . . . , 8.0.
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