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Ïî âåðòèêàëüíîé íàïðàâëÿþùåé äâèæåòñÿ ìóô-
òà A, øàðíèðíî ñîåäèíåííàÿ ñ áðóñêîì. Âåðõíåé
òî÷êîé îáîäà äèñê êàñàåòñÿ ãîðèçîíòàëüíîé ïî-
âåðõíîñòè, íèæíåé � áðóñêà ìàññîé m1 íà íåâå-
ñîìûõ ïîäøèïíèêàõ. Ìàññà äèñêà m2. AB = a.
Ñîñòàâèòü óðàâíåíèå äâèæåíèÿ ñèñòåìû. Çà îáîá-
ùåííóþ êîîðäèíàòó ïðèíÿòü ϕ.

1 Óðàâíåíèå Ëàãðàíæà
Óðàâíåíèå Ëàãðàíæà âòîðîãî ðîäà äëÿ çàäàííîé ñèñòåìû èìååò âèä:

d

dt

∂T

∂ϕ̇
− ∂T

∂ϕ
= Q. (1)

Îáîáù¼ííóþ ñèëó áóäåì èñêàòü êàê ñóììó âêëàäîâ êîíñåðâàòèâíûõ è
íåêîíñåðâàòèâíûõ ñèë:

Q = −∂Π

∂ϕ
+ Q̃.
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2 Ìåõàíè÷åñêàÿ ýíåðãèÿ ñèñòåìû
2.1 Êèíåòè÷åñêàÿ ýíåðãèÿ
Êèíåòè÷åñêàÿ ýíåðãèÿ ñèñòåìû èìååò âèä:

T =
1

2
m1v

2
B +

1

2
m2v

2
O +

1

4
m1R

2ω2
2. (2)

Âûðàçèì ëèíåéíûå è óãëîâûå ñêîðîñòè ÷åðåç îáîáùåííóþ êîîðäèíà-
òó.

Ðàññìîòðèì ãðàôû
A

ϕ,a−→ B,

{
vBx = −aϕ̇ sin ϕ = vCx,

vBy = vAy + aϕ̇ cos ϕ = 0.
(3)

C
π
2
,R−→ O,

{
vOx = vCx −Rω2 sin π

2
,

vOy = Rω2 cos π
2

= 0.
(4)

O
π
2
,R−→ D,

{
vDx = vOx −Rω2 sin π

2
= 0,

vDy = Rω2 cos π
2

= 0.
(5)

Ïîëó÷àåì: 



vOx = −1
2
ϕ̇a sin ϕ = vO,

vBx = −ϕ̇a sin ϕ = vB,
ω2 = − 1

2R
ϕ̇a sin ϕ.

(6)

Ïîäñòàâèâ 6 â 2, ïîëó÷àåì:

T =
1

2
ϕ̇2a2 sin ϕ2(m1 +

3

8
m2). (7)

2.2 Ïîòåíöèàëüíàÿ ýíåðãèÿ

Π = 0.
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3 Îáîáù¼ííàÿ ñèëà

Q =
1

ϕ̇
(−FvBx + Mω2). (8)

Ñ ó÷¼òîì 6 ïîëó÷àåì:

Q = aF sin ϕ− a

2R
M sin ϕ. (9)

4 Óðàâíåíèå Ëàãðàíæà
Ïîäñòàâèâ 7 è 9 â ôîðìóëó 1:

(ϕ̈ sin ϕ + ϕ̇2 cos ϕ)a(m1 +
3

8
m2) = F − 1

2R
M. (10)
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