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Asymmetry in the closed elastic-systems
The �nite dimensional model of the closed elastic rod with a circular con�guration of its
elastic axis is consider. The rod was modeled by means of system consisting of n nonsym-
metric rigid bodies connected by elastic spherical joints. The possibility of equilibrium
existence of such system in rotating co-ordinate system is studied. Necessary stability
conditions of the relative equilibrium of the considered regime are obtained. The case of
four bodies is studied in details.
Keywords: �nite dimensional model of the elastic rod, elastic spherical joint, relative

equilibrium, asymmetry, stability.

I.Î. Áîëãðàáñüêà, Ì.Ì. Ùåïií
Íåñèìåòðiÿ â çàìêíåíèõ ïðóæíèõ ñèñòåìàõ
Ðîçãëÿíóòî ñêií÷åííîâèìiðíó ìîäåëü çàìêíåíîãî ïðóæíîãî ñòåðæíÿ iç êðóãîâîþ
êîíôiãóðàöi¹þ éîãî ïðóæíî¨ îñi. Ñòåðæåíü ìîäåëþâàâñÿ çà äîïîìîãîþ ñèñòåìè n íå-
ñèìåòðè÷íèõ òâåðäèõ òië, ñïîëó÷åíèõ ïðóæíèìè ñôåðè÷íèìè øàðíiðàìè. Âèâ÷åíî
ìîæëèâiñòü iñíóâàííÿ ó òàêî¨ ñèñòåìè ðåæèìó ðiâíîâàãè â îáåðòîâié ñèñòåìi êîîð-
äèíàò. Îòðèìàíî íåîáõiäíi óìîâè ñòiéêîñòi çíàéäåíîãî ðåæèìó âiäíîñíî¨ ðiâíîâàãè.
Äåòàëüíî âèâ÷åíî âèïàäîê ÷îòèðüîõ òië.
Êëþ÷åâûå ñëîâà: ñêií÷åííîâèìiðíà ìîäåëü ïðóæíîãî ñòåðæíÿ, ñôåðè÷íèé

ïðóæíèé øàðíið, ïîëîæåííÿ âiäíîñíî¨ ðiâíîâàãè, íåñèìåòðiÿ, ñòiéêiñòü.

È.À. Áîëãðàáñêàÿ, Í.Í. Ùåïèí
Íåñèììåòðèÿ â çàìêíóòûõ óïðóãèõ ñèñòåìàõ
Ðàññìîòðåíà êîíå÷íîìåðíàÿ ìîäåëü çàìêíóòîãî óïðóãîãî ñòåðæíÿ ñ êðóãîâîé êîí-
ôèãóðàöèåé åãî óïðóãîé îñè. Ñòåðæåíü ìîäåëèðîâàëñÿ ñ ïîìîùüþ ñèñòåìû n íåñèì-
ìåòðè÷íûõ òâåðäûõ òåë, ñâÿçàííûõ óïðóãèìè ñôåðè÷åñêèìè øàðíèðàìè. Èçó÷åíà
âîçìîæíîñòü ñóùåñòâîâàíèÿ ó òàêîé ñèñòåìû ðåæèìà ðàâíîâåñèÿ âî âðàùàþùåéñÿ
ñèñòåìå êîîðäèíàò. Ïîëó÷åíû íåîáõîäèìûå óñëîâèÿ óñòîé÷èâîñòè íàéäåííîãî ðåæè-
ìà îòíîñèòåëüíîãî ðàâíîâåñèÿ. Äåòàëüíî èçó÷åí ñëó÷àé ÷åòûðåõ òåë.
Êëþ÷åâûå ñëîâà: êîíå÷íîìåðíàÿ ìîäåëü óïðóãîãî ñòåðæíÿ, ñôåðè÷åñêèé óïðóãèé

øàðíèð, ïîëîæåíèå îòíîñèòåëüíîãî ðàâíîâåñèÿ, íåñèììåòðèÿ, óñòîé÷èâîñòü.
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