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Âàðèàíò 1

1. k4 Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû, îïðåäåëèòü èõ õàðàêòåð è íàðèñîâàòü ôàçîâûå òðà-

åêòîðèè ñîîòâåòñòâóþùèõ ëèíåàðèçîâàííûõ ñèñòåì

⎧⎪⎪⎨⎪⎪⎩

ẋ = arctg(x − 2y − 3x2 − 4xy − 4);
ẏ = −2 sh(x + y).

2. k4 Íàéòè âñå ðåøåíèÿ, èññëåäîâàòü îñîáûå ðåøåíèÿ è íàðèñîâàòü èíòåãðàëüíûå êðèâûå óðàâíåíèÿ

y = (x − 1)y′ − (y′)2.

3. k5 Íàéòè äîïóñòèìûå ýêñòðåìàëè ôóíêöèîíàëà

J(y) =
2

∫
1

[6y2 + 8xyy′ + x2(y′)2 − 4y lnx + (1 − 2x)y′ + 1

x
] dx, y(1) = 7, y(2) = ln 2.

4. k4 Ðåøèòü çàäà÷ó Êîøè

y′′ + 2y(y′)2 − 2(yy′)3 = 0, y(0) = 0, y′(0) = 1.

5. k3 Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà a ∈ R äëÿ ëþáûõ äâóõ ðåøåíèé y1, y2 óðàâíåíèÿ

y′′′ − 2(a2 + 2a + 1)y′ = (a − 1) ⋅ ex sinx

ñóùåñòâóåò êîíå÷íûé lim
x→+∞

1
x2 (y1(x) − y2(x)).

6. k3 Äîêàçàòü, ÷òî äëÿ ëþáîãî ðåøåíèÿ óðàâíåíèÿ y′′ + e1/xy = 0, x ⩾ 1, âûïîëíåíî íåðàâåíñòâî

∣y(x)∣ ⩽
√

y′2(1) + ey2(1)
e1/x

.


