
Âàðèàíò 1

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

11y

1 + 121t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = 6x− 8y + sin t,
ẏ = 7x− 6y + ln(1 + t2),
ż = 3x+ 2y + e5t,

x(10) = 5,
y(10) = 6,
z(10) = 7.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = 7y2,
ẏ = −3xy.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = 4x− x2,
ẏ = −6y.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (6t12 + 10y)uy = 0,
u
∣∣
t=1

= arctg(y) + 1.
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Âàðèàíò 2

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

2y

1 + 4t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = 5x− 7z + 2t2,
ẏ = 4x+ z + ln(4 + t2),
ż = 6x− 5z + 2e−3t,

x(6) = 9,
y(6) = 8,
z(6) = 7.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = −4xy,
ẏ = 5x2.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = 5x,
ẏ = y2 − 3y.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (8t9 + 5y)uy = 0,
u
∣∣
t=1

= y2 + 4.



Âàðèàíò 3

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

10y

1 + 100t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = 7y + 8z + 5 cos t,
ẏ = 4y − 6z + e3t,
ż = 5y − 4z + ln(4 + t2),

x(3) = 4,
y(3) = 5,
z(3) = 6.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = 3y2,
ẏ = −8xy.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = 7x− x2,
ẏ = −8y.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (3t10 + 7y)uy = 0,
u
∣∣
t=1

= sin(y)− 5.
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Âàðèàíò 4

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

3y

1 + 9t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = 3x− 6y − e5t,
ẏ = 5x− 3y + cos t,
ż = 9x+ 4y + t4 − t,

x(9) = 8,
y(9) = 7,
z(9) = 6.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = −5xy,
ẏ = 7x2.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = 9x,
ẏ = y2 − 2y.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (10t8 + 3y)uy = 0,
u
∣∣
t=1

= e2y + 4.
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Âàðèàíò 5

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

9y

1 + 81t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = 2x− 6z + e2t,
ẏ = x+ 9z + t2 + t,
ż = 5x− 2z + sin(4t),

x(5) = 3,
y(5) = 2,
z(5) = 1.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = 4y2,
ẏ = −9xy.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = 5x− x2,
ẏ = −7y.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (9t7 + 4y)uy = 0,
u
∣∣
t=1

= ln(1 + y2).
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Âàðèàíò 6

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

4y

1 + 16t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = y + 2z − e2t,
ẏ = 6y − 7z + sin(2t),
ż = 8y − 6z + ln(1 + t4),

x(2) = 3,
y(2) = 4,
z(2) = 5.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = −xy,
ẏ = 8x2.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = −5x,
ẏ = 4y − y2.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (5t11 + 6y)uy = 0,
u
∣∣
t=1

= y3 − 7.
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Âàðèàíò 7

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

8y

1 + 64t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = 5x− 6y + t4,
ẏ = 7x− 5y + cos(7t),
ż = 2x+ 4y + e−t,

x(8) = 2,
y(8) = 3,
z(8) = 4.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = 6y2,
ẏ = −5xy.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = x2 − 6x,
ẏ = 7y.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (7t9 + 8y)uy = 0,
u
∣∣
t=1

= cos(y) + 1.
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Âàðèàíò 8

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

5y

1 + 25t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = 4x− 5z + sin(2t),
ẏ = 3x+ 7z + et,
ż = 6x− 4z + 5t2 + 2t,

x(4) = 1,
y(4) = 2,
z(4) = 3.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = −4xy,
ẏ = 3x2.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = −8x,
ẏ = 2y − y2.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (4t11 + 9y)uy = 0,
u
∣∣
t=1

= arctg(y)− 3.

4



Âàðèàíò 9

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

7y

1 + 49t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = 8y + z + t4 + t2,
ẏ = 3y − 5z + e−2t,
ż = 6y − 3z + sin(6t),

x(1) = 8,
y(1) = 9,
z(1) = 10.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = 2y2,
ẏ = −7xy.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = x2 − 3x,
ẏ = 5y.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (7t2 − 5y)uy = 0,
u
∣∣
t=1

= ln(4 + y4).
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Âàðèàíò 10

1. Èñïîëüçóÿ îïðåäåëåíèÿ, âûÿñíèòü, ÿâëÿåòñÿ ëè ðåøåíèå çàäà÷è Êîøè óñòîé-

÷èâûì ïî Ëÿïóíîâó, àñèìïòîòè÷åñêè óñòîé÷èâûì:
ẏ =

6y

1 + 36t2
,

y(0) = 0.

2. Èññëåäîâàòü íà óñòîé÷èâîñòü ðåøåíèå çàäà÷è Êîøè
ẋ = 2x− 5y + ln(1 + t2),
ẏ = 6x− 2y + sin(5t),
ż = 8x+ 7y + t3 + 2t2,

x(7) = 4,
y(7) = 3,
z(7) = 2.

3. Íàéòè âñå ïîëîæåíèÿ ðàâíîâåñèÿ ñèñòåìû è èññëåäîâàòü èõ íà óñòîé÷èâîñòü:{
ẋ = −2xy,
ẏ = 9x2.

4. Ïîñòðîèòü ôàçîâûé ïîðòðåò ñèñòåìû{
ẋ = −8x,
ẏ = 6y − y2.

5. Íàéòè ðåøåíèå çàäà÷è Êîøè{
tut + (16t6 − 2y)uy = 0,
u
∣∣
t=1

= e5y + 1.
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