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Çàäà÷à 1. Èìååòñÿ ëè ñðåäè ðåøåíèé óðàâíåíèÿ

y′ + |y|+ 1 = 0

òàêîå, êîòîðîå îïðåäåëåíî íà âñåé ÷èñëîâîé ïðÿìîé?

Çàäà÷à 2. Ðåøèòü çàäà÷ó Êîøè äëÿ óðàâíåíèÿ

y′ =
1

2

(√
x2 + 4x+ 4 y − x− 2

)
ñ íà÷àëüíûì óñëîâèåì

a) y(−1) = 3; b) y(−2) = 1.

Çàäà÷à 3. Ðåøèòü çàäà÷ó Êîøè

y′′ + 4 y = F (x),
y(0) = 0, y′(0) = 0,

ãäå

F (x) = 0, x ∈ (−∞, 0] ∪ (2, ∞);
F (x) = 2x, 0 < x ≤ 1;
F (x) = 4− 2x, 1 < x ≤ 2.
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Çàäà÷à 4. Èññëåäîâàòü íà óñòîé÷èâîñòü îñîáûå òî÷êè óðàâíåíèÿ êîëåáàíèé ìàÿòíèêà, ê êîòîðîìó ïðèëîæåí

âðàùàþùèé ìîìåíò L

ẍ+ a ẋ+ b sinx = L, ãäå |L| < b.

Çàäà÷à 5. Çíàÿ ôóíêöèþ f ∈ C2(R), íèãäå íå ðàâíóþ íóëþ, íàéäèòå êàêóþ-íèáóäü ôóíêöèþ g ∈ C2(R) ñ
îïðåäåëèòåëåì Âðîíñêîãî Wf,g(t) ̸= 0, t ∈ R, à òàêæå âûïèøèòå óðàâíåíèå ÿ + p(t)ẏ + q(t)y = 0, p, q ∈ C(R),
êîòîðîìó óäîâëåòâîðÿþò îáå ýòè ôóíêöèè.

Çàäà÷à 6. Äëÿ êàêèõ çíà÷åíèé n > 1 íåêîòîðîå íåíóëåâîå ðåøåíèå íåêîòîðîãî óðàâíåíèÿ âèäà y(n)+p(t)ẏ+
q(t)y = 0 èìååò áåñêîíå÷íîå ÷èñëî íóëåé íà èíòåðâàëå (0; 1) ïðè: à) p, q ∈ C(R); á) p, q ∈ C(0; 1)?

Çàäà÷à 7. à) Ìîæíî ëè ïðîäîëæèòü íà [0,∞) ðåøåíèå çàäà÷è Êîøè

y′′ = y3,

y(0) = y0 > 0,

y′(0) = y1 > 0?

á) Ñóùåñòâóåò ëè çàäàííîå íà (−∞,∞) ðåøåíèå ýòîãî óðàâíåíèÿ, íå ðàâíîå òîæäåñòâåííî íóëþ?

Çàäà÷à 8. Ïóñòü ôóíêöèÿ u(x) ÿâëÿåòñÿ ðåøåíèåì óðàâíåíèÿ

u(x) =
d

dx

(
u(x)− x

∫ 3

0
u(s)ds

)
,

óäîâëåòâîðÿþùèì óñëîâèþ u(0) = 3.
Íàéòè çíà÷åíèå âûðàæåíèÿ

u(3) +
47− 19e3

5− e3
.

Çàäà÷à 9. Íàéòè ìíîæåñòâî ïîâåðõíîñòåé, îðòîãîíàëüíûõ êî âñåì ïîâåðõíîñòÿì ñëåäóþùåãî ñåìåéñòâà:

z2 − pxy = 0,

ãäå p � âåùåñòâåííûé ïàðàìåòð.

Çàäà÷à 10. Äëÿ çàäà÷è Êîøè

y′ = y2 + µty4, y(0) = 1 + µ

íàéòè ∂y
∂µ

∣∣∣
µ=0

.


