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Êîíòðîëüíàÿ ðàáîòà
Âàðèàíò �7

Çàäàíèå �1

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

n∏
k=1

(1− x)k+1 + 1

((k − 1)! + 1)2
.

Çàäàíèå �2

Íàéòè çíà÷åíèå ìíîãî÷ëåíà P (t), çàïèñàííîãî â â âèäå äåòåðìèíàíòà:∣∣∣∣∣∣∣∣∣∣∣∣∣∣

3− t 1 0 0 0 0
−1 3− t 1 0 0 0
0 −1 3− t 1 0 0
0 0 −1 3− t 1 0
0 0 0 −1 3− t 1
0 0 0 0 −1 3− t

∣∣∣∣∣∣∣∣∣∣∣∣∣∣
ïðè ðàçëè÷íûõ çíà÷åíèÿõ t (t = 2, 3, 4).

Çàäàíèå �3

Ïîñòðîèòü ãðàôèê ôóíêöèè, çàäàííîé ïàðàìåòðè÷åñêè x(t) = b · cos3(t), y(t) = b · sin3(t). Çíà-
÷åíèå ïåðåìåííîé b ïðèñâàèâàåòñÿ ïåðåä ïîñòðîåíèåì (b = 4). Ïðèìåð îôîðìëåíèÿ ãðàôèêà
ïðèâåäåí íà Ðèñ. 1 íà ñòð. 1.
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Ðèñ. 1: Ïðèìåð îôîðìëåíèÿ ãðàôèêà
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Çàäàíèå �4

Óñëîâíûì ýêñòðåìóì ôóíêöèè z = f(x, y) íàçûâàåòñÿ ýêñòðåìóì ýòîé ôóíêöèè, äîñòèãíóòûé
ïðè óñëîâèè, ÷òî ïåðåìåííûå x è y ñâÿçàíû óðàâíåíèåì ϕ(x, y) = 0 (óñëîâèå ñâÿçè).
Îòûñêàíèå óñëîâíîãî ýêñòðåìóìà ìîæíî ñâåñòè ê èññëåäîâàíèþ íà îáû÷íûé ýêñòðåìóì

òàê íàçûâàåìîé ôóíêöèè Ëàãðàíæà

u = f(x, y) + λϕ(x, y),

ãäå λ� íåîïðåäåëåííûé ïîñòîÿííûé ìíîæèòåëü.
Íåîáõîäèìûìè óñëîâèÿìè ýêñòðåìóìà áóäóò:

∂u

∂x
≡ ∂f

∂x
+ λ

∂ϕ

∂x
= 0

∂u

∂y
≡ ∂f

∂y
+ λ

∂ϕ

∂y
= 0

ϕ(x, y) = 0.

Èç ýòîé ñèñòåìû òðåõ óðàâíåíèé ìîæíî íàéòè íåèçâåñòíûå x, y è λ. Äëÿ òîãî, ÷òîáû íàéòè
íàèáîëüøåå è íàèìåíüøåå çíà÷åíèÿ ôóíêöèè â çàìêíóòîé îáëàñòè, íàäî:

1. íàéòè ñòàöèîíàðíûå òî÷êè, ðàñïîëîæåííûå â äàííîé îáëàñòè, è âû÷èñëèòü çíà÷åíèÿ
ôóíêöèè â ýòèõ òî÷êàõ;

2. íàéòè íàèáîëüøèå è íàèìåíüøèå çíà÷åíèÿ ôóíêöèè íà ëèíèÿõ, îáðàçóþùèõ ãðàíèöó
îáëàñòè;

3. èç âñåõ íàéäåííûõ çíà÷åíèé âûáðàòü íàèáîëüøåå è íàèìåíüøåå.

Íàéòè ýêñòðåìóì ôóíêöèè z = xy ïðè óñëîâèè, ÷òî x è y ñâÿçàíû óðàâíåíèåì 2x+3y−5 =
0.

Çàäàíèå �5

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

∫
K

P (x, y)dx + Q(x, y)dy =

t2∫
t1

(
P

(
x(t), y(t)

)
x′(t) + Q

(
x(t), y(t)

)
y′(t)

)
dt

Âû÷èñëèòü
∫
K

x2y dy − y2x dx, åñëè x =
√

cos(t), y =
√

sin(t) îò t1 = 0 äî t2 = π/2.

Çàäàíèå �6

Íàéòè ðåøåíèå ñèñòåìû óðàâíåíèé:{
(x− 1.2)2 + (y − 0.6)2 = 1,
4.2x2 + 8.8y2 = 1.42.

Äëÿ ëîêàëèçàöèè êîðíÿ èñïîëüçóéòå ôóíêöèþ ImplicitPlot èç ïàêåòà ðàñøèðåíèÿ ñèñòåìû
Graphics.
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Çàäàíèå �7

Äëÿ t ∈ [0; 5] íàéòè ÷èñëåííîå ðåøåíèå ñèñòåìû îáûêíîâåííûõ äèôôåðåíöèàëüíûõ óðàâíå-
íèé: {

x′ = Ax−Bxy,
y′ = Cxy −Dy.

ñ êîýôôèöèåíòàìè:

A = 2, B = 0.02, C = 0.0002, D = 0.8.

óäîâëåòâîðÿþùåå äâóì íàáîðàì íà÷àëüíûõ óñëîâèé:

x(0) = 3000, y(0) = 120,

x(0) = 5000, y(0) = 100.

Ïîñòðîèòü ãðàôèêè. Ïîñòðîèòü òàáëèöó çíà÷åíèé ôóíêöèé x è y äëÿ ðàçëè÷íûõ ìîìåíòîâ
âðåìåíè t.
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