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Задача 1. Ðåøèòå ñëåäóþùèå óðàâíåíèÿ:

(a) 𝑦 = 𝑥(𝑦′ − 𝑥 cos𝑥);
(b) 𝑥𝑦′ + (𝑥+ 1)𝑦 = 3𝑥2𝑒−𝑥;

(c) 2𝑥(𝑥2 + 𝑦)𝑑𝑥 = 𝑑𝑦;
(d) (𝑥+ 𝑦2)𝑑𝑦 = 𝑦𝑑𝑥;

(e) (2𝑒𝑦 − 𝑥)𝑦′ = 1;
(f) 𝑦′ = 𝑦

3𝑥−𝑦2 .

Задача 2. Ïóñòü 𝑥1(𝑡) è 𝑥2(𝑡) � äâà êàêèõ-òî ðàçëè÷íûõ ðåøåíèÿ íåîäíîðîäíîãî ëèíåéíîãî äèô-
ôåðåíöèàëüíîãî óðàâíåíèÿ ïåðâîãî ïîðÿäêà. Âûðàçèòü ÷åðåç íèõ ðåøåíèå òîãî æå óðàâíåíèÿ ñ
íà÷àëüíûì óñëîâèåì 𝑥(𝑡0) = 𝑥0 äëÿ ïðîèçâîëüíûõ 𝑡0, 𝑥0.

Задача 3. Ïóñòü 𝑥 = 𝜙(𝑡;𝑥0) � ðåøåíèå óðàâíåíèÿ ñ íà÷àëüíûì óñëîâèåì 𝑥(0) = 𝑥0. Íàéòè
𝜕𝜙
𝜕𝑥0

ïðè 𝑥0 = 0. Êàê âåäóò ñåáÿ èíòåãðàëüíûå êðèâûå, áëèçêèå ê 𝑥 ≡ 0, êîãäà íà÷àëüíîå óñëîâèå íåìíîãî
îòêëîíÿåòñÿ îò 0, ïðè 𝑡 → +∞?

(a) 𝑥̇ = 2𝑥;
(b) 𝑥̇ = sin𝑥;
(c) 𝑥̇ = 𝑥𝑡;
(d) 𝑥̇ = −𝑥𝑡;
(e) 𝑥̇ = 𝑥 sin 𝑡;

(f) 𝑥̇ = 𝑡 sin𝑥;
(g) 𝑥̇ = sin𝑥 sin 𝑡;
(h) 𝑥̇ = (𝑥+ 𝑥2)𝑡;
(i) 𝑥̇ = 𝑥 sin(𝑥+ 𝑡);
(j) 𝑥̇ = 𝑥2(𝑡+ 𝑥).
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