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Задача 1. Íàéäèòå ïðîèçâîäíóþ ôóíêöèè 𝐹 (𝑥, 𝑦) = 𝑥2 − 𝑦2 âäîëü ñëåäóþùèõ âåêòîðíûõ ïîëåé:

(a) (2, 3); (b) (𝑥, 𝑦); (c) (𝑦, 𝑥); (d) (1,−𝑒𝑦);

Задача 2. [2]
Íàéòè ïåðâûé èíòåãðàë äëÿ ñëåäóþùèõ óðàâíåíèé èëè ñèñòåì. Êàê âûãëÿäÿò èõ ôàçîâûå êðè-

âûå?

(a)

{︃
𝑥̇ = 𝑦

𝑦̇ = −2𝑥
(b)

{︃
𝑥̇ = 𝑥

𝑦̇ = −𝑦
(c)

{︃
𝑥̇ = 𝑦2 − 𝑥2

𝑦̇ = 2𝑥𝑦
(d)

{︃
𝑥̇ = 2𝑦 + 𝑥𝑒−𝑦

𝑦̇ = 𝑒−𝑦

Задача 3. ×àñòè÷íî îñíîâàíî íà [2].
Äîêàæèòå, ÷òî óêàçàííûå ôóíêöèè ÿâëÿþòñÿ ïåðâûìè èíòåãðàëàìè äàííûõ ñèñòåì äèôôåðåí-

öèàëüíûõ óðàâíåíèé.

(a)

{︃
𝑥̇ = 𝑦,

𝑦̇ = −𝑥2 − 𝑦2 − 𝑥,
𝐹 (𝑥, 𝑦) = 𝑒𝑥

√︀
𝑥2 + 𝑦2.

(b)

{︃
𝑥̇ = 𝑥,

𝑦̇ = 𝑥2 + 𝑦2 + 𝑦,
𝐹 (𝑥, 𝑦) = 𝑥+ arctg

𝑥

𝑦
.

(c)

{︃
𝑥̇ = −𝑥

√︀
1 + 𝑦2 + 𝑦,

𝑦̇ = 𝑦
√︀
1 + 𝑦2,

𝐹 (𝑥, 𝑦) = 𝑥𝑦 −
√︀

1 + 𝑦2

(d)

⎧⎪⎨⎪⎩
𝑥̇ = 𝑥,

𝑦̇ = −𝑦,

𝑧̇ = 𝑧,

𝐹 (𝑥, 𝑦, 𝑧) = 𝑥𝑦, 𝐺(𝑥, 𝑦, 𝑧) = 𝑦𝑧
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