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Ëèñòîê 2

1. Îïðåäåëèòå ôîðìó îðáèò äëÿ ÷àñòèöû â öåíòðàëüíîì ïîëå U(x⃗) = |x⃗|2.

2. Íàéäèòå âðåìÿ ïàäåíèÿ ÷àñòèöû ìàññûm ñ ðàññòîÿíèÿR â öåíòð ïîëÿ U(x⃗) = − α

|x⃗|
.

Íà÷àëüíàÿ ñêîðîñòü ÷àñòèöû ðàâíà íóëþ.

3. Íàéäèòå çàêîí äâèæåíèÿ ÷àñòèöû, ôóíêöèÿ Ãàìèëüòîíà êîòîðîé
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4. Íàéäèòå èíòåãðàëû äâèæåíèÿ äëÿ ÷àñòèöû, äâèãàþùåéñÿ â îäíîðîäíîì ïîëå

U(x⃗) = (x⃗, a⃗), a⃗ = const.

5. Äîêàæèòå, ÷òî âåêòîð A⃗ = v⃗ × M⃗ − αx⃗

|x⃗|
ÿâëÿåòñÿ èíòåãðàëîì äâèæåíèÿ äëÿ ÷à-

ñòèöû â êóëîíîâñêîì ïîëå U(x⃗) = − α

|x⃗|
.

6. Êàê èçâåñòíî, äëÿ ÷àñòèöû â êóëîíîâñêîì ïîëå U(x⃗) = − α

|x⃗|
ñóùåñòâóåò èíòåãðàë

äâèæåíèÿ

A⃗ = v⃗ × M⃗ − αx⃗

|x⃗|
.

Âû÷èñëèòå ñêîáêè Ïóàññîíà {Ai,Mj}.

7. Äîêàæèòå, ÷òî çíà÷åíèå ëþáîé ôóíêöèè êîîðäèíàò è èìïóëüñîâ f(p(t), q(t)) âû-
ðàæàåòñÿ ÷åðåç çíà÷åíèÿ p è q â ìîìåíò t = 0 ôîðìóëîé

f(p(t), q(t)) = f + t{H, f}+ t2

2!
{H, {H, f}}+ . . . ,

ãäå f = f(p(0), q(0)), à H = H(p, q) � ôóíêöèÿ Ãàìèëüòîíà.


