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[Ipobnema  sBOMIOUMM  ABMIKEHMH  TBEpAOr0  Tejla  OTHOCHUTEIBHO
HEMOJABMKHOM TOYKM MPUBJIEKAET BHUMAHUE HCCIIEIOBATENEH B CBI3M € 33/1a4aMu
BXOJla JIeTaTeJbHBIX amnmapaToB B arMoc(epy, KOCMOHABTHKH, JAMHAMHUKH
BpalIAIOLIErocsl CHapsijaa, TMpPOCKONUH. B TeopeTudyeckoM acmnekte 3TU 3aJadyu
BBI3BIBAIOT MHTEPEC Yy CHELUUAIUCTOB B O0JACTH TEOPETUUECKOM MeXxaHuku. OHu
MOTYT OBITH J0CTaTOYHO CTPOro CHOPMYIMPOBAHBI B pPaMKaX JUHAMHUYECKUX
MOJIesIel TBepI0ro Teia B ciaydae Jlarpanika, KOTOPbIN SIBISIETCS ONTIOPHBIM.

PaccmarpuBaercsi BO3MYLIEHHOE JBUIKEHUE TBEpPAOTO Tela BOKPYD
HEMoOABW)XHOM Touku O, Onuskoe K ciydaro Jlarpawxka, noa JAeicTBHEM
BO3MYILICHUNW MPOU3BOJBHOM mpupojabl. CraBUTCA 3ajJadya  MCCIEAOBAHMS
ACUMITOTUYECKOIO IIOBEJICHUS PELUEHUM CUCTEMbl YPaBHEHUW JIBUIKEHMUS
TBEPAOIO Tejda NPH MAJOM &, KOTOpoe OyAeT MPOBOAUTHCS METOJIOM YCPEIHEHUS
HAa HMHTEpPBAJC BPEMEHM IOPsAKa g’ (¢ — MasbIil apaMmeTp, XapaKkTepUu3yrolUi
BEJIMUMHY BO3MYLIEHHU). [y pelieHus: NMOCTaBJICHHOM 3ajlaud IMPUMEHSETCS
MeTojIMKa, paspadoranHas B [1,2]. Cucrema ypaBHEHUM ABHKEHUS TBEPJIOro Teja
OPUBOJAUTCS K BHUAY, JOMYyCKalOUIEMY YycpeaHeHue o ¢asze yria HyTaluu.
[IpuBeieHb! yCI0BUSI BO3MOKHOCTU YCPEIHEHUS] YPABHEHU N JBUIKCHUS TEJA.

B kaudecTBe MPUMEPOB IPEIOKEHHOW METOAUKH PACCMOTPEHbI MEXAHUYECKUE
MOJIEIIM BO3MYILEHUM, OTBEUYAIOLME ABWKCHHUIO TeJla I10J] JEHCTBUEM IOCTOSHHOIO
MOMEHTa, [IPUIOKEHHOIO BJOJb OCH CHMMETPUM, a TaKXke B pE3yJbTare
COBMECTHOTO BJIMSIHUSL CPEAbl C JUHEUHOW AUCCUMALMEN U MaJIOro MOCTOSHHOIO
MOMEHTA Ha JIBHJKEHUE TBEPAOro Teina, Oim3koe K cayyaro Jlarpanxka. [Tonydena
yCpeHEHHAsl CHCTeMa YpPaBHEHUM MEpPBOro NPUOJMIKEHMS ISl MEJICHHBIX
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[EPEMEHHBIX. Y CPEJAHEHHBIE CUCTEMBI IIPOMHTETPUPOBAHBI YUCIECHHO IPU Pa3HbIX
HAyYaJbHBIX YCJIOBUSAX M mnapamerpax 3agaudu. [locTpoeHsl rpadmky HM3MEHEHHUI:
II0JIHOM YHEPI'UH Tea, MPOEKIMU BEKTOpAa KHHETHYECKOI0 MOMEHTA HA BEPTUKAJIb,
[IPOEKIIUM BEKTOpAa YITIOBOM CKOPOCTH Ha OCh JUHAMUYECKOM cuMMETpuU. [laH
KauUeCTBEHHBIM W KOJIMYECTBEHHBIM aHAIW3 JIBUKEHHUS TBEPAOro Tena 0[]
JIEUCTBUEM BO3MYILECHUM.
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DYNAMICS OF LAGRANGE’S TOP UNDER THE ACTION OF
PERTURBATION TORQUES OF FORCES

The problem of evolution of the rigid body rotations about a fixed point continues to
attract the attention of researchers. In the aspect of applications, the analysis of rotational
motions of bodies about a fixed point is important for solving the problems of astronautics,
the problems of the entry of flying vehicles into the atmosphere, and the movement of a
rotating projectile and gyroscopy.

The authors investigated the motion of a rigid body about a fixed point under the
action of perturbation torque of forces of different physical nature. Conditions for the
possibility of averaging the equations of motion with respect to the nutation phase angle are
presented and the averaged system of equations is obtained. We consider actual mechanical
models of the perturbations, corresponding to the motion of a body in a medium with linear
dissipation and a torque that is constant in the attached axes.



