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Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �9

Çàäàíèå �1

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

B(x, y) =
1

y

∞∑
n=0

(−1)n y(y − 1) . . . (y − n)

n!(x + n)

Çàäàíèå �2

Çàäàíà ìàòðèöà A:

A =

 −2 3 1
3 6 2
1 2 1


Âû÷èñëèòü îïðåäåëèòåëü ìàòðèöû, ñîñòàâëåííîé ñëåäóþùèì îáðàçîì:(

A −A
A A

)

Çàäàíèå �3

Íà îäíîì ãðàôèêå ïîñòðîèòü ãðàôèêè ôóíêöèè, çàäàííîé â ïàðàìåòðè÷åñêîé ôîðìå:{
x(t) = (a + b) cos(t)− a cos((a + b)t/a),
y(t) = (a + b) sin(t)− a sin((a + b)t/a),

ïðè ñëåäóþùåì íàáîðå çíà÷åíèé a = 1, b = 3 è a = 1, b = 6. Ïðèìåð îôîðìëåíèÿ ãðàôèêà
ïðèâåäåí íà Ðèñ. 1 íà ñòð. 2.

Çàäàíèå �4

Äàíî z = ex2+y2 , ãäå x = a cos t, y = a sin t. Íàéòè
dz

dt
.

Çàäàíèå �5

Åñëè îäíîðîäíàÿ ïëàñòèíêà çàíèìàåò îáëàñòü D ïëîñêîñòè xOy, òî ôîðìóëû äëÿ êîîðäèíàò
öåíòðà òÿæåñòè èìåþò âèä:

x̄ =

∫∫
D

x dx dy

S
; ȳ =

∫∫
D

y dx dy

S
,

ãäå S � ïëîùàäü îáëàñòè D.
Íàéòè êîîðäèíàòû öåíòðà òÿæåñòè ôèãóðû, îãðàíè÷åííîé ëèíèÿìè y2 = 4x + 4, y2 =

−2x + 4.
Äëÿ ïîñòðîåíèÿ ãðàôèêà ìîæíî âîñïîëüçîâàòüñÿ ôóíêöèåé ImplicitPlot èç ïàêåòà ðàñøè-

ðåíèÿ ñèñòåìû Graphics.
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Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà

Çàäàíèå �6

Àíàëèòè÷åñêè ïîëó÷èòü âñå ðåøåíèÿ ïîëèíîìèàëüíîãî óðàâíåíèÿ:

x4 − 7x2 − 4x− 1 = 0.

Âûïîëíèòü ïðîâåðêó.

Çàäàíèå �7

Äëÿ t ∈ [0; 10] íàéòè ÷èñëåííîå ðåøåíèå óðàâíåíèé êîëåáàíèé ìàÿòíèêà

y′′ + sin(y) = 0,

óäîâëåòâîðÿþùåå íà÷àëüíûì óñëîâèÿì:

y(0) = 0, y′(0) = 2 sin
(

π

4

)
.

Çàïèñàòü àíàëèòè÷åñêîå ðåøåíèå ëèíåàðèçîâàííîãî óðàâíåíèÿ

y′′ + y = 0,

ñ òåìè æå íà÷àëüíûìè óñëîâèÿìè, âû÷èñëèòü è ñðàâíèòü ðåçóëüòàòû äëÿ îäèíàêîâûõ çíà÷åíèé
t. Ïîñòðîèòü ãðàôèê.
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