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Задача 1. Äëÿ óðàâíåíèÿ (𝑥̇, 𝑦̇) = 𝑤(𝑥, 𝑦), íàéòè çàìåíó êîîðäèíàò (𝑢, 𝑣), ïðèâîäÿùóþ åãî ê âèäó

𝑢̇ = 1, 𝑣̇ = 0

âáëèçè äàííîé òî÷êè 𝑃 :

(a) 𝑤 = (1, 2), 𝑃 = (0, 0);
(b) 𝑤 = (𝑥, 2𝑦), 𝑃 = (1, 1);

(c) 𝑤 = (2𝑥,−𝑦), 𝑃 = (−2, 2);
(d) 𝑤 = (𝑦,−𝑥), 𝑃 = (1, 0);

Задача 2. Äëÿ ñëåäóþùèõ ñèñòåì, îñóùåñòâèòü ïåðåõîä ê ïîëÿðíûì êîîðäèíàòàì. Ïîñòðîèòü ôà-
çîâûå ïîðòðåòû â íîâûõ è ñòàðûõ êîîðäèíàòàõ.

(a) 𝑥̇ = −𝑦, 𝑦̇ = 𝑥;
(b) 𝑥̇ = 𝑦, 𝑦̇ = −𝑥;
(c) 𝑥̇ = 𝑥− 𝑦, 𝑦̇ = 𝑥+ 𝑦;
(d) 𝑥̇ = −𝑥− 𝑦, 𝑦̇ = 𝑥− 𝑦;

(e) 𝑥̇ = 𝑥+ 𝑦, 𝑦̇ = −𝑥+ 𝑦;

(f) (*)

{︃
𝑥̇ = 𝑦 + 𝑥(1− 𝑥2 − 𝑦2)

𝑦̇ = −𝑥+ 𝑦(1− 𝑥2 − 𝑦2)

Задача 3. Äëÿ ñëåäóþùèõ ñèñòåì, íàéòè êàêîé-íèáóäü ãëîáàëüíûé íåïîñòîÿííûé íåïðåðûâíûé
ïåðâûé èíòåãðàë, ëèáî äîêàçàòü, ÷òî åãî íå ñóùåñòâóåò.

(a) 𝑥̇ = sin(𝑥+ 𝑦), 𝑦̇ = cos(𝑥+ 𝑦 + 𝑧), 𝑧̇ = 0;
(b) 𝑥̇ = −𝑦, 𝑦̇ = 𝑥, 𝑧̇ = sin(𝑥2 + 𝑦2 + 𝑧2);
(c) 𝑥̇ = 𝑥, 𝑦̇ = 2𝑦, 𝑧̇ = −3𝑧.
(d) 𝑥̇ = 𝑥, 𝑦̇ = 2𝑦, 𝑧̇ = 3𝑧.
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