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A new class of nonstationary motions of a system of heavy
Lagrange tops with a non-planar con�guration of the system's skeleton
For a chain consisting of n heavy Lagrange tops coupled by ideal spherical joints, the exi-
stence of a class of nonstationary motions with a non-planar con�guration of the chain's
skeleton is proved. Su�cient conditions for existence of these motions are established, and
the equations of motion of the chain are reduced to quadratures. Under the assumption
that the mass distribution of the bodies forming the chain is given, it is shown how they
have to be coupled so that the motions of interest could be realized. Some properties of
the new motions are discussed.
Keywords: analytical multibody dynamics, Lagrange top, nonstationary motion of a

system of coupled rigid bodies.

Ä.Î. ×åáàíîâ
Íîâèé êëàñ íåñòàöiîíàðíèõ ðóõiâ ñèñòåìè âàæêèõ ãiðîñêîïiâ Ëàãðàíæà
ç íåïëîñêîþ êîíôiãóðàöi¹þ îñòîâà ñèñòåìè
Äëÿ ëàíöþæêà n âàæêèõ ãiðîñêîïiâ Ëàãðàíæà, ç'¹äíàíèõ iäåàëüíèìè ñôåðè÷íèìè
øàðíiðàìè, âñòàíîâëåíî iñíóâàííÿ êëàñó íåñòàöiîíàðíèõ ðóõiâ, ïðè ÿêèõ îñòiâ ñè-
ñòåìè ìà¹ íåïëîñêó êîíôiãóðàöiþ. Îòðèìàíî äîñòàòíi óìîâè iñíóâàííÿ òàêèõ ðóõiâ.
Çíàéäåíî çàëåæíiñòü îñíîâíèõ çìiííèõ âiä ÷àñó. Ïðè çàäàíîìó ðîçïîäiëi ìàñ â òiëàõ
äëÿ ëàíöþæêà, ùî ñêëàäà¹òüñÿ ç ÷îòèðüîõ òië, âèçíà÷åíî ñïîñîáè ¨õ ç÷ëåíóâàííÿ,
ïðè ÿêèõ âñòàíîâëåíi ðóõè ìîæëèâi. Óêàçàíî äåÿêi âëàñòèâîñòi íîâèõ ðóõiâ.
Êëþ÷åâûå ñëîâà: àíàëiòè÷íà äèíàìiêà ñèñòåì òië, ãiðîñêîï Ëàãðàíæà, íåñòà-

öiîíàðíèé ðóõ ñèñòåìè òâåðäèõ òië.

Ä.À. ×åáàíîâ
Íîâûé êëàññ íåñòàöèîíàðíûõ äâèæåíèé ñèñòåìû òÿæåëûõ
ãèðîñêîïîâ Ëàãðàíæà ñ íåïëîñêîé êîíôèãóðàöèåé îñòîâà ñèñòåìû
Äëÿ öåïî÷êè n òÿæåëûõ ãèðîñêîïîâ Ëàãðàíæà, ñîåäèíåííûõ èäåàëüíûìè ñôåðè÷åñ-
êèìè øàðíèðàìè, óñòàíîâëåíî ñóùåñòâîâàíèå êëàññà íåñòàöèîíàðíûõ äâèæåíèé,
ïðè êîòîðûõ îñòîâ ñèñòåìû èìååò íåïëîñêóþ êîíôèãóðàöèþ. Ïîëó÷åíû äîñòàòî-
÷íûå óñëîâèÿ ñóùåñòâîâàíèÿ òàêèõ äâèæåíèé. Íàéäåíà çàâèñèìîñòü îñíîâíûõ ïå-
ðåìåííûõ îò âðåìåíè. Ïðè çàäàííîì ðàñïðåäåëåíèè ìàññ â òåëàõ äëÿ öåïî÷êè, ñî-
ñòîÿùåé èç ÷åòûðåõ òåë, îïðåäåëåíû ñïîñîáû èõ ñî÷ëåíåíèÿ, ïðè êîòîðûõ óñòàíîâ-
ëåííûå äâèæåíèÿ âîçìîæíû. Óêàçàíû íåêîòîðûå ñâîéñòâà íîâûõ äâèæåíèé.
Êëþ÷åâûå ñëîâà: àíàëèòè÷åñêàÿ äèíàìèêà ñèñòåì òåë, ãèðîñêîï Ëàãðàíæà, íå-

ñòàöèîíàðíîå äâèæåíèå ñèñòåìû òâåðäûõ òåë.
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