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Methods of computer algebra are used to study the properties of nonlinear
algebraic system that determines equilibrium orientations a satellite moving
along a circular orbit under the action of gravitational and aerodynamic
torques. An algorithm for the construction of a Groebner basis and resultant
method is proposed for determining the equilibrium orientations of a
satellite with given aerodynamic torque and given principal central moments
of inertia. The number of equilibria depending on the parameters of the
problem is found by the analysis of real roots of algebraic equations from
constructed Groebner basis. All bifurcation values of parameters at which
there is a change of numbers of equilibrium orientations are determined.
Evolution of domains in the space of parameters of the system which
correspond to various numbers of equilibria are carried out in detail.
Computer algebra systems Mathematica and Maple were used.
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Ñ èñïîëüçîâàíèåì ìåòîäîâ êîìïüþòåðíîé àëãåáðû ïðîâîäèòñÿ èññëå-
äîâàíèå ñâîéñòâ íåëèíåéíîé àëãåáðàè÷åñêîé ñèñòåìû, êîòîðàÿ îïðå-
äåëÿåò ðàâíîâåñíûå îðèåíòàöèè ñïóòíèêà íà êðóãîâîé îðáèòå ïîä äåé-
ñòâèåì ãðàâèòàöèîííîãî è àýðîäèíàìè÷åñêîãî ìîìåíòîâ. Äëÿ îïðåäå-
ëåíèÿ âñåõ ðàâíîâåñíûõ îðèåíòàöèé ñïóòíèêà èñïîëüçîâàëèñü àëãî-
ðèòìû ïîñòðîåíèÿ Áàçèñîâ Ãðåáíåðà è ïîíÿòèå ðåçóëüòàíòà. ×èñëî
ïîëîæåíèé ðàâíîâåñèé â çàâèñèìîñòè îò ïàðàìåòðîâ çàäà÷è îïðåäå-
ëÿëîñü ïóòåì èññëåäîâàíèÿ ÷èñëà äåéñòâèòåëüíûõ êîðíåé àëãåáðàè÷å-
ñêèõ óðàâíåíèé èç ïîëó÷åííîãî Áàçèñà Ãðåáíåðà. Ïðîâåäåí äåòàëüíûé
ñèìâîëüíî - ÷èñëåííûé àíàëèç ýâîëþöèè îáëàñòåé ñóùåñòâîâàíèÿ ðàç-
ëè÷íîãî ÷èñëà ðàâíîâåñèé â ïðîñòðàíñòâå áåçðàçìåðíûõ ïàðàìåòðîâ
çàäà÷è. Èññëåäîâàíèå ïðîâîäèëîñü ñ èñïîëüçîâàíèåì ñèñòåì êîìïüþ-
òåðíîé àëãåáðû Mathematica è Maple.
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