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Â ðàáîòå èññëåäóåòñÿ äèíàìè÷åñêàÿ ÷àñòü óðàâíåíèé ïðîñòðàí-
ñòâåííîãî äâèæåíèÿ îñåñèììåòðè÷íîãî òâåðäîãî òåëà â ñîïðîòèâëÿ-
þùåéñÿ ñðåäå [1, 2] ïðè âûïîëíåíèè ãèïîòåçû êâàçèñòàöèîíàðíîñòè,
êîãäà âûïîëíåíû óñëîâèÿ ñòðóéíîãî èëè îòðûâíîãî îáòåêàíèé. Åñ-
ëè òåëî äâèæåòñÿ áåç ñîáñòâåííîãî âðàùåíèÿ, òî ïðè îïðåäåëåííûõ
óñëîâèÿõ òàêàÿ ñèñòåìà ïðèâîäèòñÿ ê ñëåäóþùåìó âèäó:

(1)

v′ = Ψ(α, Z1, Z2),

α′ = −Z2 + σ
(
Z2

1 + Z2
2

)
sin α + σF (α) cos α/I2,

Z ′2 = F (α)/I2 − Z2Ψ(α,Z1, Z2)− Z2
1 cosα/ sin α,

Z ′1 = −Z1Ψ(α, Z1, Z2) + Z1Z2 cos α/ sin α,

β′ = Z1 cosα/ sin α,

Ψ(α, Z1, Z2) = −σ
(
Z2

1 + Z2
2

)
cos α + σF (α) sin α/I2,

ãäå (v, α, β) � ñôåðè÷åñêèå êîîðäèíàòû íåêîòîðîé õàðàêòåðíîé òî÷-
êè òâåðäîãî òåëà, Z1, Z2 � äâå ïîïåðå÷íûõ êîìïîíåíòû óãëîâîé ñêî-
ðîñòè òåëà â ïðîåêöèÿõ íà ñèñòåìó êîîðäèíàò, ñâÿçàííóþ ñ òåëîì,
σ � ðàññòîÿíèå îò öåíòðà ìàññ òåëà äî êàâèòàòîðà, I2 � ãëàâíûé
ïîïåðå÷íûé åãî ìîìåíò èíåðöèè.

Ôóíêöèþ F (α), òàêæå ïðèñóòñòâóþùóþ â ñèñòåìå (1), áóäåì ïðè-
íèìàòü â âèäå Ñ. À. ×àïëûãèíà [3]:
(2) F (α) = AB sin α cosα, A, B > 0.

Òåîðåìà 1. Ñèñòåìà (1) ïðè óñëîâèè (2) îáëàäàåò ïîëíûì íàáî-
ðîì ïåðâûõ èíòåãðàëîâ, âûðàæàþùèõñÿ ÷åðåç êîíå÷íóþ êîìáèíà-
öèþ ýëåìåíòàðíûõ ôóíêöèé, è ïðè ýòîì ÿâëÿþùèõñÿ, âîîáùå ãî-
âîðÿ, òðàíñöåíäåíòíûìè ôóíêöèÿìè ôàçîâûõ ïåðåìåííûõ.

Òðàíñöåíäåíòíîñòü â äàííîì ñëó÷àå ïîíèìàåòñÿ â ñìûñëå òåîðèè
ôóíêöèé êîìïëåêñíîãî ïåðåìåííîãî, êîãäà ïîñëå ôîðìàëüíîãî ïðî-
äîëæåíèÿ ðàññìàòðèâàåìûõ ôóíêöèé â êîìïëåêñíóþ îáëàñòü ó ïî-
ñëåäíèõ èìåþòñÿ ñóùåñòâåííî îñîáûå òî÷êè, ñîîòâåòñòâóþùèå ïðè-
òÿãèâàþùèì èëè îòòàëêèâàþùèì ìíîæåñòâàì ñàìîé äèíàìè÷åñêîé
ñèñòåìû.
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Íà ñàìîì äåëå îäèí èç èíòåãðàëîâ ñèñòåìû ÿâëÿåòñÿ àíàëèòè÷å-
ñêîé ôóíêöèåé, à âîò îñòàëüíûå � ôóíêöèè òðàíñöåíäåíòíûå.

Â ÷àñòíîñòè, àíàëèòè÷åñêèé ïåðâûé èíòåãðàë ñèñòåìû (1) èìååò
ñëåäóþùèé âèä:

(3) v2
(
1− 2σZ2 sin α + σ2(Z2

1 + Z2
2 )

)
= const,

à îäèí èç òðàíñöåíäåíòíûõ ìîæíî ïðåäñòàâèòü â âèäå

(4) Z2
1 + Z2

2 − σn0Z2 sin α + sin2 α

Z1 sin α
= const, n2

0 =
AB

I2
.

Âèäíî, ÷òî ó ïåðâîãî èíòåãðàëà (4) èìååòñÿ ñóùåñòâåííî îñîáûå
òî÷êè (πk, 0, 0), k ∈ Z, ñîîòâåòñòâóþùèå ïðèòÿãèâàþùèì èëè îò-
òàëêèâàþùèì ïîëîæåíèÿì ðàâíîâåñèÿ ñèñòåìû (1) (åñëè, êîíå÷íî â
äàííûõ òî÷êàõ ñàìó ñèñòåìó äîîïðåäåëèòü ïî íåïðåðûâíîñòè).

Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (�08-01-
00231-à).
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Bearing this in mind, we next carry out the global qualitative analysis
of systems of di�erential equations that arise when the motion of a rigid
body in the resisting motion under the action of only a pair of forces on
this body is described. There were obtained the new cases of complete
integrability of the dynamic part of the system of the equations of such
motion.
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