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Ðåçóëüòàòû äàííîé ðàáîòû ïîÿâèëèñü áëàãîäàðÿ èññëåäîâàíèþ
íåêîòîðîé ïðîñòðàíñòâåííîé çàäà÷è î äâèæåíèè òâåðäîãî òåëà â ñðå-
äå ñ ñîïðîòèâëåíèåì [1], â êîòîðîé ïðèøëîñü ñòîëêíóòüñÿ ñ íàõîæäå-
íèåì ïåðâûõ èíòåãðàëîâ äèíàìè÷åñêîé ÷àñòè óðàâíåíèé äâèæåíèÿ,
îáëàäàþùèìè èñêëþ÷èòåëüíûìè ñâîéñòâàìè. Â ðàáîòå ïðåäúÿâëÿ-
åòñÿ íîâûé ñëó÷àé èíòåãðèðóåìîñòè â çàäà÷å î ïðîñòðàíñòâåííîì
äâèæåíèè òâåðäîãî òåëà ïðè íàëè÷èè íåêîíñåðâàòèâíîãî ìîìåíòà
ñèë. Ïðè ýòîì ïðè ïîñòðîåíèè íåêîíñåðâàòèâíîãî ñèëîâîãî ïîëÿ âîç-
äåéñòâèÿ ñðåäû íà òåëî ó÷èòûâàåòñÿ ëèíåéíàÿ çàâèñèìîñòü äàííîãî
ïîëÿ îò óãëîâîé ñêîðîñòè, íåñìîòðÿ íà òî, ÷òî ñàìî åå ââåäåíèå â
êîìïîíåíòû òàêîãî ïîëÿ àïðèîðè íå î÷åâèäíî.

1. Ïîëå ñèëû âîçäåéñòâèÿ ñðåäû. Ðàññìîòðèì ïðîñòðàí-
ñòâåííîå äâèæåíèå îäíîðîäíîãî îñåñèììåòðè÷íîãî òâåðäîãî òåëà
ìàññû m ñ ïåðåäíèì êðóãëûì òîðöîì â ïîëå ñèëû ñîïðîòèâëåíèÿ â
óñëîâèÿõ êâàçèñòàöèîíàðíîñòè. Ïóñòü (v, α, β) � ñôåðè÷åñêèå êîîð-
äèíàòû ñêîðîñòè öåíòðà D äèñêà, {Ωx, Ωy, Ωz} � êîìïîíåíòû óãëî-
âîé ñêîðîñòè òåëà, I1, I2, I2 � ãëàâíûå ìîìåíòû èíåðöèè â ñèñòåìå
êîîðäèíàò, ñâÿçàííîé ñ òåëîì (îñü Dx ñîâïàäàåò ñ îñüþ ñèììåòðèè,
îñè Dy,Dz � â ïëîñêîñòè äèñêà). Âîçäåéñòâèå ñðåäû íà òåëî ìîäå-
ëèðóåòñÿ ïðèëîæåííîé â òî÷êå N äèñêà íîðìàëüíîé ê íåìó ñèëû S,
ïðîåêöèÿ êîòîðîé ïðåäñòàâëÿåòñÿ â âèäå S = s(α)v2, v = |vD|.

Ââåäåì çàâèñèìîñòü ôóíêöèé êîîðäèíàò òî÷êè N îò óãëîâîé ñêî-
ðîñòè. Äëÿ òîãî, ÷òîáû ìîìåíò èìåë äèññèïàòèâíûé õàðàêòåð, âû-
áåðåì ôóíêöèè yN , zN â ñëåäóþùåì âèäå:
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Äëÿ îïèñàíèÿ âîçäåéñòâèÿ ñðåäû èñïîëüçóåòñÿ ïàðà ôóíêöèé
(R(α), s(α)), èíôîðìàöèÿ î êîòîðûõ íîñèò êà÷åñòâåííûé õàðàêòåð.
Â èõ êà÷åñòâå òàêèõ ôóíêöèé âûáåðåì ôóíêöèè òèïà ×àïëûãèíà:
R(α) = A sinα, s(α) = B cosα, A, B > 0.
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2. Íàëè÷èå ñëåäÿùåé ñèëû è äèíàìè÷åñêèå óðàâíåíèÿ.
Ðàññìîòðèì áîëåå îáùóþ çàäà÷ó î äâèæåíèè òåëà, à èìåííî, ïðè íà-
ëè÷èè äîïîëíèòåëüíîé ñëåäÿùåé ñèëû T, ïðîõîäÿùåé ÷åðåç îñü ñèì-
ìåòðèè è îáåñïå÷èâàþùåé ïîñòîÿíñòâî ñêîðîñòè öåíòðà ìàññ (T =
−S). Òîãäà äèíàìè÷åñêàÿ ÷àñòü óðàâíåíèé äâèæåíèÿ ïðèâîäèòñÿ ê
ñèñòåìå, â êîòîðîé ïðîèçîéäåò îòäåëåíèå íåçàâèñèìûõ ïîäñèñòåì
áîëåå íèçêîãî ïîðÿäêà. Äåéñòâèòåëüíî, ñîõðàíÿåòñÿ ïðîäîëüíàÿ ñî-
ñòàâëÿþùàÿ óãëîâîé ñêîðîñòè: Ωx ≡ Ωx0 = const. Îãðàíè÷èìñÿ äàëåå
äâèæåíèåì òåëà áåç ñîáñòâåííîãî âðàùåíèÿ, ò.å. êîãäà Ωx0 = 0.

3. Äèíàìè÷åñêàÿ ÷àñòü óðàâíåíèé äâèæåíèÿ è îñíîâíîé
ðåçóëüòàò. Îíà ñîñòîèò èç ïÿòè óðàâíåíèé íà v, α, β, z1, z2, ãäå z1 =
Ωy cos β + Ωz sin β, z2 = −Ωy sin β + Ωz cos β.

Äèíàìè÷åñêàÿ ÷àñòü óðàâíåíèé äâèæåíèÿ îáëàäàåò ïîëíûì íà-
áîðîì èíâàðèàíòíûõ ñîîòíîøåíèé: àíàëèòè÷åñêèì ñîîòíîøåíèåì
è òðåìÿ ïåðâûìè èíòåãðàëàìè, êîòîðûå ÿâëÿþòñÿ ýëåìåíòàðíûìè
òðàíñöåíäåíòíûìè ôóíêöèÿìè (â ñìûñëå êîìïëåêñíîãî àíàëèçà)
ñâîèõ ôàçîâûõ ïåðåìåííûõ.
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The results of the proposed work appeared due to study of a certain
spatial problem on a rigid body motion in a resisting medium. It
happened to deal with the �nding of �rst integrals of dynamic part
of motion equations which possessed the exclusive characteristic. In
this activity new case of integrability in spatial problem of the rigid
body motion under presence of nonconservative moment is presented.
Herewith, during the constructing of nonconservative �eld of the interaction
of a medium to a body the linear dependency on angular velocity is
checked. In spite of the fact that that an introduction of components of
such �eld a priori is not obviously.
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