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On gyrostat motions characterized by linear in angular velocity invariant
relations
The paper concerns a motion of a non-autonomous gyrostat with �xed point in the gravity
�eld under the assumption that the direction of variable gyrostatic momentum is �xed
in the rotating frame. For the balanced gyrostat it is shown that motions characterized
by two linear invariant relations represent rotations about a permanent axis. The exact
solutions of the motion equations are obtained for a heavy gyrostat in the case of one or
two linear in angular velocity invariant relations.
Keywords: gyrostat with �xed point, variable gyrostatic momentum, linear invariant

relation.

Î.Ñ. Âîëêîâà
Ðóõè ãiðîñòàòà, ùî õàðàêòåðèçóþòüñÿ ëiíiéíèìè çà êîìïîíåíòàìè êóòîâî¨
øâèäêîñòi iíâàðiàíòíèìè ñïiââiäíîøåííÿìè
Âèâ÷à¹òüñÿ ðóõ ãiðîñòàòà ç íåðóõîìîþ òî÷êîþ â ïîëi ñèëè òÿæiííÿ. Ïðèïóñêà¹òüñÿ,
ùî íàïðÿìîê çìiííîãî ãiðîñòàòè÷íîãî ìîìåíòó ôiêñîâàíî ó ïîâ'ÿçàíîìó iç êîðïóñîì
ãiðîñòàòà áàçèñi. Ïîêàçàíî, ùî äëÿ çðiâíîâàæåíîãî ãiðîñòàòà êëàñ ðóõiâ, ÿêi õàðàêòå-
ðèçóþòüñÿ äâîìà ëiíiéíèìè iíâàðiàíòíèìè ñïiââiäíîøåííÿìè, âè÷åðïó¹òüñÿ ðóõàìè
ç ïåðìàíåíòíîþ âiññþ îáåðòàííÿ. Äëÿ âàæêîãî ãiðîñòàòà îòðèìàíî íîâi ñiì'¨ ðóõiâ
ç îäíèì àáî äâîìà ëiíiéíèìè iíâàðiàíòíèìè ñïiââiäíîøåííÿìè ðiâíÿíü ðóõó.
Êëþ÷åâûå ñëîâà: ãiðîñòàò ç íåðóõîìîþ òî÷êîþ, çìiííèé ãiðîñòàòè÷íèé ìî-

ìåíò, ëiíiéíå èíâàðiàíòíå ñïiââiäíîøåííÿ.

Î.Ñ. Âîëêîâà
Î äâèæåíèÿõ ãèðîñòàòà, õàðàêòåðèçóþùèõñÿ ëèíåéíûìè ïî êîìïîíåíòàì
óãëîâîé ñêîðîñòè èíâàðèàíòíûìè ñîîòíîøåíèÿìè
Èçó÷àåòñÿ äâèæåíèå â ïîëå ñèëû òÿæåñòè ãèðîñòàòà, èìåþùåãî íåïîäâèæíóþ òî-
÷êó. Ïðåäïîëàãàåòñÿ, ÷òî íàïðàâëåíèå ïåðåìåííîãî ãèðîñòàòè÷åñêîãî ìîìåíòà ôè-
êñèðîâàíî âî âðàùàþùåìñÿ áàçèñå. Ïîêàçàíî, ÷òî äëÿ óðàâíîâåøåííîãî ãèðîñòàòà
êëàññ äâèæåíèé, õàðàêòåðèçóþùèõñÿ äâóìÿ ëèíåéíûìè èíâàðèàíòíûìè ñîîòíîøå-
íèÿìè, èñ÷åðïûâàåòñÿ äâèæåíèÿìè ñ ïåðìàíåíòíîé îñüþ âðàùåíèÿ. Äëÿ òÿæåëîãî
ãèðîñòàòà ïîëó÷åíû íîâûå ñåìåéñòâà ðåøåíèé ñ îäíèì ëèáî äâóìÿ ëèíåéíûìè èí-
âàðèàíòíûìè ñîîòíîøåíèÿìè óðàâíåíèé äâèæåíèÿ.
Êëþ÷åâûå ñëîâà: ãèðîñòàò ñ íåïîäâèæíîé òî÷êîé, ïåðåìåííûé ãèðîñòàòè÷å-

ñêèé ìîìåíò, ëèíåéíîå èíâàðèàíòíîå ñîîòíîøåíèå.
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