
Âàðèàíò 1

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/4∫
0

(
(y′)2 + 2yy′ − 4y2 + x+ 2y tg x

)
dx, y(0) = 1, y

(π
4

)
= 0.

2. Ðåøèòü ñèñòåìó 
2ẍ1 + x1 + 2x2 + x3 = 0,
ẍ2 + 2x1 + 4x2 + 2x3 = 0,
2ẍ3 + x1 + 2x2 + x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ + 2y′′ + y′ + 2y = 4 cos(ωt)− 1.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ = y + µ

(
ln y +

1

y
− 2t

)
,

y
∣∣
t=0

= 1 + µ.
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Âàðèàíò 2

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/4∫
0

(
(y′)2 + yy′ − y2 +

4y

cos3 x
− 2x4

)
dx, y(0) = 1, y

(π
4

)
= 0.

2. Ðåøèòü ñèñòåìó 
3ẍ1 + x1 − x2 + 2x3 = 0,
3ẍ2 − x1 + x2 − 2x3 = 0,
3ẍ3 + 2x1 − 2x2 + 4x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ + y′′ + y′ + y = 2 cos(ωt)− 3.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ =

y

t
+ µ

(
1− 2y2 − t sin t

)
,

y
∣∣
t=1

= 1− µ.



Âàðèàíò 3

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/8∫
0

(
(y′)2 + 8yy′ − 4y2 − 4y

cos 2x
+ x2

)
dx, y(0) = 0, y

(π
8

)
= 0.

2. Ðåøèòü ñèñòåìó 
ẍ1 + x1 + 3x2 + x3 = 0,
2ẍ2 + 3x1 + 9x2 + 3x3 = 0,
2ẍ3 + x1 + 3x2 + x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ + 5y′′ + ω2y′ + 5ω2y = cos t− 5.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ = −y + µ

(
2t+ y2

)
,

y
∣∣
t=0

= 1 + 2µ.
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Âàðèàíò 4

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/8∫
0

(
(y′)2 + 2yy′ − 4y2 +

2y

cos3 2x
+ ln(1 + x2)

)
dx, y(0) = −1, y

(π
8

)
= 0.

2. Ðåøèòü ñèñòåìó 
4ẍ1 + x1 − x2 + 3x3 = 0,
2ẍ2 − x1 + x2 − 3x3 = 0,
4ẍ3 + 3x1 − 3x2 + 9x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ + 2y′′ + ω2y′ + 2ω2y = 4 cos t+ 1.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ = −y

t
+ µ

(
et +

3

y

)
,

y
∣∣
t=1

= 1− 2µ.
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Âàðèàíò 5

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/4∫
π/8

(
(y′)2 + yy′ − 4y2 − 2y

sin 2x
− 2 sinx

)
dx, y

(π
8

)
= 0, y

(π
4

)
= 0.

2. Ðåøèòü ñèñòåìó 
2ẍ1 + x1 + x2 + 2x3 = 0,
6ẍ2 + x1 + x2 + 2x3 = 0,
3ẍ3 + 2x1 + 2x2 + 4x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ − y′′ + ω2y′ − ω2y = sin t+ 4.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ =

2y

t
+ µ

(
−y cos t+ 4t2ey/t

)
,

y
∣∣
t=1

= 1 + µ.
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Âàðèàíò 6

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/2∫
π/4

(
(y′)2 + 4yy′ − 4y2 + x3 − 4y ctg x

)
dx, y

(π
4

)
= 0, y

(π
2

)
= 0.

2. Ðåøèòü ñèñòåìó 
ẍ1 + 4x1 + 2x2 + 2x3 = 0,
2ẍ2 + 2x1 + x2 + x3 = 0,
2ẍ3 + 2x1 + x2 + x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ − 2y′′ + y′ − 2y = 3 sin(ωt)− 2.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ = 2y + µ

(
e2t + ln y

)
,

y
∣∣
t=0

= 1 + 2µ.
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Âàðèàíò 7

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/2∫
π/4

(
(y′)2 + 2yy′ − y2 − 2y

sin3 x
+ 1 + x

)
dx, y

(π
4

)
= 0, y

(π
2

)
= 1.

2. Ðåøèòü ñèñòåìó 
3ẍ1 + x1 + 2x2 − x3 = 0,
3ẍ2 + 2x1 + 4x2 − 2x3 = 0,
3ẍ3 − x1 − 2x2 + x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ − y′′ + y′ − y = sin(ωt)− 4.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ =

y

t
+ µ

(
−1

t
+ t cos y − y

)
,

y
∣∣
t=1

= 2− µ.
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Âàðèàíò 8

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/4∫
0

(
(y′)2 + 6yy′ − y2 − y

cosx
+ x4

)
dx, y(0) = 0, y

(π
4

)
= 0.

2. Ðåøèòü ñèñòåìó 
2ẍ1 + 9x1 + 3x2 + 3x3 = 0,
ẍ2 + 3x1 + x2 + x3 = 0,
2ẍ3 + 3x1 + x2 + x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ − 5y′′ + ω2y′ − 5ω2y = sin t+ 5.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ = −2y + µ

(
te−2t + y2 + 1

)
,

y
∣∣
t=0

= 1− µ.

4



Âàðèàíò 9

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/4∫
π/8

(
(y′)2 + yy′ − 4y2 +

8y

sin3 2x
− x3

)
dx, y

(π
8

)
= 0, y

(π
4

)
= 1.

2. Ðåøèòü ñèñòåìó 
4ẍ1 + x1 + 3x2 − x3 = 0,
4ẍ2 + 3x1 + 9x2 − 3x3 = 0,
2ẍ3 − x1 − 3x2 + x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ − 2y′′ + ω2y′ − 2ω2y = 3 sin t+ 2.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ = −y

t
+ µ

(
y sin t+ ln(ty) +

1

y

)
,

y
∣∣
t=1

= 1 + µ.
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Âàðèàíò 10

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

π/2∫
π/4

(
(y′)2 + 2yy′ − y2 − 4y

sinx
+ x2

)
dx, y

(π
4

)
= 0, y

(π
2

)
=
π

2
.

2. Ðåøèòü ñèñòåìó 
3ẍ1 + 4x1 + 2x2 + 2x3 = 0,
6ẍ2 + 2x1 + x2 + x3 = 0,
2ẍ3 + 2x1 + x2 + x3 = 0.

3. Âûÿñíèòü, ïðè êàêèõ çíà÷åíèÿõ ïàðàìåòðà ω > 0 ñóùåñòâóþò ïåðèîäè÷åñêèå

ðåøåíèÿ óðàâíåíèÿ

y′′′ + y′′ + ω2y′ + ω2y = 2 cos t+ 3.

Íàéòè âñå ïåðèîäè÷åñêèå ðåøåíèÿ, óêàçàòü èõ ïåðèîäû. Ïðè êàêèõ ω > 0 íå ñóùå-

ñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé?

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


y′ =

2y

t
+ µ

(
y sin t+ t2e2y/t

)
,

y
∣∣
t=1

= 1− 2µ.
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