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ÌÃÒÓ èì. Í.Ý. Áàóìàíà c©, ÍÓÊ ÔÍ,
êàôåäðà �Ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ�
òèïîâîå äîìàøíåå çàäàíèå ïî êóðñó �ÓÐÌÔ�

äëÿ ÂÔÍ, ëåêòîð: Êèíäåðêíåõò ß.À.
Çàäà÷à �1. Ïðèâåäåíèå ê êàíîíè÷åñêîìó âèäó. Ìå-

òîä õàðàêòåðèñòèê.
Bàðèàíò 1. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ:
1. u′′xx + 2u′′xy − 5u′′yy = 0

2. u′′xx + 4u′′xy + 4u′′yy + u′x + 2u′y = 0

3. u′′xx + 2u′′xy + 5u′′yy = 0

Bàðèàíò 2. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ:
1. u′′xx − 2u′′xy + 3u′′yy = 0

2. u′′xx − 4u′′xy + 4u′′yy + u′x − 2u′y = 0

3. u′′xx − 2u′′xy − 3u′′yy = 0

Bàðèàíò 3. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ:
1. u′′xx + 4u′′xy + 3u′′yy = 0

2. u′′xx + 6u′′xy + 9u′′yy + 2u′x − 6u′y = 0

3. u′′xx + 4u′′xy + 5u′′yy = 0

Bàðèàíò 4. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ:
1. u′′xx − 4u′′xy + 8u′′yy = 0

2. u′′xx − 6u′′xy + 9u′′yy + 2u′x − 6u′y = 0

3. u′′xx − 4u′′xy − 12u′′yy = 0

Bàðèàíò 5. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ:
1. u′′xx + 6u′′xy + 5u′′yy = 0

2. u′′xx + 2u′′xy + u′′yy − u′x + 2u′y = 0

3. u′′xx + 6u′′xy + 13u′′yy = 0

Bàðèàíò 6. Íàéòè îáùåå ðåøåíèå óðàâíåíèÿ:
1. u′′xx − 6u′′xy + 8u′′yy = 0

2. u′′xx + 8u′′xy + 16u′′yy − 3u′x − 12u′y = 0

3. u′′xx − 6u′′xy + 18u′′yy = 0
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ÌÃÒÓ èì. Í.Ý. Áàóìàíà c©, ÍÓÊ ÔÍ,
êàôåäðà �Ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ�
òèïîâîå äîìàøíåå çàäàíèå ïî êóðñó �ÓÐÌÔ�

äëÿ ÂÔÍ, ëåêòîð: Êèíäåðêíåõò ß.À.
Çàäà÷à �2. Ôîðìóëà Äàëàìáåðà; ìåòîä îòðàæåíèé.
Bàðèàíò 1.

1. Ðåøèòü çàäà÷ó Êîøè äëÿ âîëíîâîãî óðàâíåíèÿ íà ïðÿìîé
u′′xx + 4u′′xy − 21u′′yy = 0,
u(x, 0) = 1

1+x2 ,
u′y(x, 0) = x2

1+x6 .

2. Ðåøèòü íà÷àëüíî-êðàåâóþ çàäà÷ó, íàðèñîâàòü ýâîëþöèþ ïðîôèëÿ
ñòðóíû
u′′tt − 2u′′xx = 0, t > 0, x > 0

u
∣∣
t=0 =





x ïðè x ∈ [0, 1],
2− x ïðè x ∈ [1, 2],

0 ïðè x /∈ [0, 2],

u′t
∣∣
t=0 =

{
1 ïðè x ∈ [2, 3],
0 ïðè x /∈ [2, 3],

u
∣∣
x=0 = 0
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ÌÃÒÓ èì. Í.Ý. Áàóìàíà c©, ÍÓÊ ÔÍ,
êàôåäðà �Ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ�
òèïîâîå äîìàøíåå çàäàíèå ïî êóðñó �ÓÐÌÔ�

äëÿ ÂÔÍ, ëåêòîð: Êèíäåðêíåõò ß.À.
Çàäà÷à �2. Ôîðìóëà Äàëàìáåðà; ìåòîä îòðàæåíèé.
Bàðèàíò 2.

1. Ðåøèòü çàäà÷ó Êîøè äëÿ âîëíîâîãî óðàâíåíèÿ íà ïðÿìîé
u′′xx − 2u′′xy − 3u′′yy = 0,
u(x, 0) = e−x2,
u′y(x, 0) = xe−x2.

2. Ðåøèòü íà÷àëüíî-êðàåâóþ çàäà÷ó, íàðèñîâàòü ýâîëþöèþ ïðîôèëÿ
ñòðóíû
u′′tt − 1u′′xx = 0, t > 0, x > 0

u
∣∣
t=0 =





x− 1 ïðè x ∈ [1, 2],
3− x ïðè x ∈ [2, 3],

0 ïðè x /∈ [1, 3],

u′t
∣∣
t=0 =

{
1 ïðè x ∈ [3, 4],
0 ïðè x /∈ [3, 4],

u′x
∣∣
x=0 = 0
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ÌÃÒÓ èì. Í.Ý. Áàóìàíà c©, ÍÓÊ ÔÍ,
êàôåäðà �Ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ�
òèïîâîå äîìàøíåå çàäàíèå ïî êóðñó �ÓÐÌÔ�

äëÿ ÂÔÍ, ëåêòîð: Êèíäåðêíåõò ß.À.
Çàäà÷à �2. Ôîðìóëà Äàëàìáåðà; ìåòîä îòðàæåíèé.
Bàðèàíò 3.

1. Ðåøèòü çàäà÷ó Êîøè äëÿ âîëíîâîãî óðàâíåíèÿ íà ïðÿìîé
u′′xx − 6u′′xy + 8u′′yy = 0,
u(x, 0) = arctgx− arctg(x + 1),
u′y(x, 0) = sin x.

2. Ðåøèòü íà÷àëüíî-êðàåâóþ çàäà÷ó, íàðèñîâàòü ýâîëþöèþ ïðîôèëÿ
ñòðóíû
u′′tt − 2u′′xx = 0, t > 0, x > 0

u
∣∣
t=0 =





x ïðè x ∈ [0, 1],
2− x ïðè x ∈ [1, 2],

0 ïðè x /∈ [0, 2],

u′t
∣∣
t=0 =

{
1 ïðè x ∈ [0, 2],
0 ïðè x /∈ [0, 2],

u
∣∣
x=0 = 0



5

ÌÃÒÓ èì. Í.Ý. Áàóìàíà c©, ÍÓÊ ÔÍ,
êàôåäðà �Ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ�
òèïîâîå äîìàøíåå çàäàíèå ïî êóðñó �ÓÐÌÔ�

äëÿ ÂÔÍ, ëåêòîð: Êèíäåðêíåõò ß.À.
Çàäà÷à �2. Ôîðìóëà Äàëàìáåðà; ìåòîä îòðàæåíèé.
Bàðèàíò 4.

1. Ðåøèòü çàäà÷ó Êîøè äëÿ âîëíîâîãî óðàâíåíèÿ íà ïðÿìîé
u′′xx − 4u′′xy − 32u′′yy = 0,
u(x, 0) = cos x,
u′y(x, 0) = 1

1+x2 .

2. Ðåøèòü íà÷àëüíî-êðàåâóþ çàäà÷ó, íàðèñîâàòü ýâîëþöèþ ïðîôèëÿ
ñòðóíû
u′′tt − 1u′′xx = 0, t > 0, x > 0

u
∣∣
t=0 =





−x ïðè x ∈ [0, 1],
x− 2 ïðè x ∈ [1, 2],

0 ïðè x /∈ [0, 2],

u′t
∣∣
t=0 =

{
1 ïðè x ∈ [0, 2],
0 ïðè x /∈ [0, 2],

u
∣∣
x=0 = 0
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ÌÃÒÓ èì. Í.Ý. Áàóìàíà c©, ÍÓÊ ÔÍ,
êàôåäðà �Ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ�
òèïîâîå äîìàøíåå çàäàíèå ïî êóðñó �ÓÐÌÔ�

äëÿ ÂÔÍ, ëåêòîð: Êèíäåðêíåõò ß.À.
Çàäà÷à �2. Ôîðìóëà Äàëàìáåðà; ìåòîä îòðàæåíèé.
Bàðèàíò 5.

1. Ðåøèòü çàäà÷ó Êîøè äëÿ âîëíîâîãî óðàâíåíèÿ íà ïðÿìîé
u′′xx + 2u′′xy − 8u′′yy = 0,
u(x, 0) = cth x,
u′y(x, 0) = 1

ch x .

2. Ðåøèòü íà÷àëüíî-êðàåâóþ çàäà÷ó, íàðèñîâàòü ýâîëþöèþ ïðîôèëÿ
ñòðóíû
u′′tt − u′′xx = 0, t > 0, x > 0

u
∣∣
t=0 =





x− 1 ïðè x ∈ [1, 2],
3− x ïðè x ∈ [2, 3],

0 ïðè x /∈ [1, 3],

u′t
∣∣
t=0 =

{
1 ïðè x ∈ [1, 3],
0 ïðè x /∈ [1, 3],

u′x
∣∣
x=0 = 0
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ÌÃÒÓ èì. Í.Ý. Áàóìàíà c©, ÍÓÊ ÔÍ,
êàôåäðà �Ìàòåìàòè÷åñêîãî ìîäåëèðîâàíèÿ�
òèïîâîå äîìàøíåå çàäàíèå ïî êóðñó �ÓÐÌÔ�

äëÿ ÂÔÍ, ëåêòîð: Êèíäåðêíåõò ß.À.
Çàäà÷à �2. Ôîðìóëà Äàëàìáåðà; ìåòîä îòðàæåíèé.
Bàðèàíò 6.

1. Ðåøèòü çàäà÷ó Êîøè äëÿ âîëíîâîãî óðàâíåíèÿ íà ïðÿìîé
u′′xx + 6u′′xy + 5u′′yy = 0,
u(x, 0) = sin x,
u′y(x, 0) = xe

−x2

2 .

2. Ðåøèòü íà÷àëüíî-êðàåâóþ çàäà÷ó, íàðèñîâàòü ýâîëþöèþ ïðîôèëÿ
ñòðóíû
u′′tt − 1u′′xx = 0, t > 0, x > 0

u
∣∣
t=0 =





1− x ïðè x ∈ [1, 2],
x− 3 ïðè x ∈ [2, 3],

0 ïðè x /∈ [1, 3],

u′t
∣∣
t=0 =

{
1 ïðè x ∈ [1, 3],
0 ïðè x /∈ [1, 3],

u′x
∣∣
x=0 = 0


