
Âàðèàíò 1

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
e2tyy′ + e2t(y′)2 +

2ety

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

e−1π

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

1 0 0
0 3 0
0 0 1

 , K =

 7 −3 −2
−3 15 −6
−2 −6 4

 , F (t) =

 sin(2t)
− sin(2t)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 8.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (2n)2y = sin 16t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 6y′ + µ

(
2t7y2 + (y′)4 − sin2(y′)

)
,

y
∣∣
t=1

= 2 + 5µ, y′
∣∣
t=1

= 15µ.
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Âàðèàíò 2

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
2e4tyy′ + e4t(y′)2 +

2e2ty

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

e−2π

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

1 0 0
0 2 0
0 0 1

 , K =

11 −2 −3
−2 20 −6
−3 −6 3

 , F (t) =

 sin(t
√
3)

− sin(t
√
3)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 12.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (5n)2y = cos 25t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 5y′ + µ

(
9t8(2 + y2) + (y′)3 + (y′)5

)
,

y
∣∣
t=1

= 1 + 3µ, y′
∣∣
t=1

= 15µ.



Âàðèàíò 3

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
e−2t(y′)2 − e−2tyy′ + 2e−ty

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

eπ

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

2 0 0
0 2 0
0 0 1

 , K =

27 −5 −1
−5 3 −5
−1 −5 13

 , F (t) =

5 sin(t
√
13)

− sin(t
√
13)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 14.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (3n)2y = sin 12t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 4y′ + µ

(
2t6(3 + y2) + (y′)3 + sin3(y′)

)
,

y
∣∣
t=1

= 2 + 7µ, y′
∣∣
t=1

= 12µ.
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Âàðèàíò 4

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
e−4t(y′)2 − 2e−4tyy′ +

2e−2ty

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

e2π

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

1 0 0
0 1 0
0 0 3

 , K =

 7 −2 −3
−2 4 −6
−3 −6 15

 , F (t) =

2 sin(t
√
5)

− sin(t
√
5)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 8.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (4n)2y = cos 8t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 3y′ + µ

(
3t6(8− y2) + sin(y′) + sin(2y′)

)
,

y
∣∣
t=1

= 1 + 4µ, y′
∣∣
t=1

= 11µ.
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Âàðèàíò 5

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
e6t(y′)2 + 3e6tyy′ +

2e3ty

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

e−3π

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

1 0 0
0 3 0
0 0 1

 , K =

12 −3 −3
−3 30 −9
−3 −9 4

 , F (t) =

 sin(2t)
− sin(2t)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 13.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (10n)2y = sin 100t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 2y′ + µ

(
9t5(6− y2) + (y′)3 − (y′)4

)
,

y
∣∣
t=1

= 2 + 3µ, y′
∣∣
t=1

= 9µ.
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Âàðèàíò 6

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
2e−2tyy′ + e−2t(y′)2 − 3e−2t(y)2 +

2e−ty

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

eπ

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

2 0 0
0 2 0
0 0 7

 , K =

15 −1 −7
−1 15 −7
−7 −7 7

 , F (t) =

 sin(t)
− sin(t)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 8.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (6n)2y = cos 30t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 6y′ + µ

(
9t8(1 + y4) + sin(y′)

)
,

y
∣∣
t=1

= 1− 5µ, y′
∣∣
t=1

= 16µ.

3



Âàðèàíò 7

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
2e−4tyy′ + e−4t(y′)2 − 8e−4t(y)2 +

2e−2ty

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

e2π

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

1 0 0
0 1 0
0 0 2

 , K =

11 −3 −2
−3 3 −6
−2 −6 20

 , F (t) =

3 sin(t
√
10)

− sin(t
√
10)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 12.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (7n)2y = sin 21t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 5y′ + µ

(
t7y4 − (y′)5 − (y′)7

)
,

y
∣∣
t=1

= 2− 10µ, y′
∣∣
t=1

= 14µ.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Âàðèàíò 8

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
2e6tyy′ + e6t(y′)2 − 3e6t(y)2 +

2e3ty

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

e−3π

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

1 0 0
0 1 0
0 0 4

 , K =

 8 −2 −4
−2 5 −8
−4 −8 20

 , F (t) =

2 sin(t
√
5)

− sin(t
√
5)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 9.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (8n)2y = cos 24t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 4y′ + µ

(
3t5(1 + y3) + (y′)2 + sin4(y′)

)
,

y
∣∣
t=1

= 1− 2µ, y′
∣∣
t=1

= 11µ.

4



Âàðèàíò 9

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
2e2tyy′ + e2t(y′)2 + e2t(y)2 +

2ety

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

e−1π

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

1 0 0
0 2 0
0 0 1

 , K =

 6 −2 −2
−2 10 −4
−2 −4 3

 , F (t) =

 sin(t
√
3)

− sin(t
√
3)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 7.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (9n)2y = sin 36t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 3y′ + µ

(
12t5(5− y2) + sin(y′) + (y′)2

)
,

y
∣∣
t=1

= 2− 4µ, y′
∣∣
t=1

= 10µ.
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Âàðèàíò 10

1. Íàéòè ýêñòðåìàëè ôóíêöèîíàëà

I[y] =

1∫
0

(
e4t(y′)2 − 4e4t(y)2 +

2e2ty

1 + t2

)
dt, y(0) =

1

2
ln 2, y(1) =

e−2π

4
.

2. Íàéòè îáùåå ðåøåíèå ñèñòåìû MẌ +KX = F (t), ãäå

M =

2 0 0
0 2 0
0 0 3

 , K =

15 −3 −3
−3 7 −9
−3 −9 15

 , F (t) =

3 sin(t
√
5)

− sin(t
√
5)

0

 .

Óêàçàíèå. Êîðíè óðàâíåíèÿ det(K − ω2M) = 0 èìåþò âèä: ω2
1 = 0, ω2

2 = ω2
3 = 8.

3. Äàíî äèôôåðåíöèàëüíîå óðàâíåíèå ÿ + (5n)2y = cos 20t.
à) Ïðè êàêèõ n ∈ N ñóùåñòâóåò åäèíñòâåííîå ïåðèîäè÷åñêîå ðåøåíèå ñ ïåðèîäîì,
ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü äàííîå ðåøåíèå.
á) Ïðè êàêèõ n ∈ N íå ñóùåñòâóåò ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèîäîì, ðàâíûì ïå-
ðèîäó ïðàâîé ÷àñòè?
â) Ïðè êàêèõ n ∈ N ñóùåñòâóåò áåñêîíå÷íî ìíîãî ïåðèîäè÷åñêèõ ðåøåíèé ñ ïåðèî-
äîì, ðàâíûì ïåðèîäó ïðàâîé ÷àñòè? Âûïèñàòü ýòè ðåøåíèÿ.

4. Íàéòè ïðîèçâîäíóþ ïî ïàðàìåòðó
∂y

∂µ

∣∣∣∣
µ=0

îò ðåøåíèÿ çàäà÷è Êîøè


ty′′ = 2y′ + µ

(
7t6(3 + y3) + sin(y′)− sin(2y′)

)
,

y
∣∣
t=1

= 1− 3µ, y′
∣∣
t=1

= 10µ.
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