Mixuap. Hayk. KoH(}. «CyudacHi mpobnemu MexaHiku Ta MaTeMaTuky — 2023» (23-25 tpasus 2023 p., JIbBiB, YkpaiHa)
http://iapmm.lviv.ua/mpmm2023/materials/proceedings.mpmm2023.pdf

YVIK 531.36, 531.38

PO CTIMKICTh OBEPTAHHS I'TPOCKOIIA JIATPAH’KA HA ITIJBICI
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PosrisiHyTa 3amada npo CTIHKICTh piBHOMIpHOTO 00epTaHHS ripockomna Jlar-
pamka Ha IijBici y cepeloBUII 3 onopoM. JJUHAMIiYHO CUMETPUYHI TBEpAl Tia S

1S, moB’s3aHi B Touli O, Npy>KHUM BiHOBNIIOBaIbHUM ceprynum mapHipom. Ti-
1o S; (mimsic) Mae Hepyxomy Touky O, . Tepaum Tima S; (i=1,2) 3HaXomUThCA
i Ai€0 CUII TAXKIHHA, a To S, — MijJ Ai€l0 JUCUNATUBHOIO MOMEHTY M = Dm
D= diag(Dl, Dy, D3), D;>0 ( j=1,3), 1o MOJEI0E CePeIOBHUIIIE 3 OMOPOM, i
Ai€10 MOCTIHOrO MOMEHTY Y IHEepLianbHii cuctemi Bitliky M, = Pg, sikuii nia-
TpuMye piBHOMiIpHe obepranHs Tina S). TyT @ — KyToBa IIBUIKICTb TBEPAUX Til
S)1S,, g— IPUCKOPEHHS BIIBHOTO IaiHHS.

B naniit po6oTi y3arajbpHIOIOTBCS pe3yibTaTd [1] Ha BHMAAOK ypaxyBaHHS
MacoOBHX Ta IHEpHIHHUX XapaKTepHCTHK Mi/BICY, @ TAKOX MPY>KHOCTI CHeprUIHOro
mapaipy. Ha migcraBi po6it [2, 3] xapakTepucTH4HE PIiBHSHHS 30ypeHOTO pyXy
MEXaHIYHOT CUCTEMH, IO PO3TJIISIAETHCS, MAE BUTIISL;
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ag\* + (a5 +iby )22 +(ay +iby )W +(a +iby )h+ag +iby =0, (1)
IS FizA{?x.2+(iC~’1+D1)7»+alg+k, F2=A27»2+i627»+a2g+k, C~'I-=Cl-0)0,
2
A=A +5simy, ap=mey+mys, ay =mycy, W=s1ay, ©y=P/Dsy, s=00,,
* * . . .
i, ¢ =0,C; 1 C; —macainentpMac Tima S; (i=12).
Ha mizncrasi kputepito JIbenapa—Illinapa, 3anucanoro B iHHOpHOMY BUTJISIII,
OTPUMaHI HACTYITHI YMOBH aCHMIITOTUYHOI CTiHKOCTiI BIJIHOCHO KiHETHYHOT'O MO-
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1326‘22 +13,Cy + I3 >0, (2)
[56626+15565+...+15162 +150 >O, (3)
1786‘§ +177C‘27 tot 17.Cy+ 179 > 0. 4)

[TpoBeneni aHaiTHYHI JOCIHIIPKEHHS! OTPUMAHHUX YMOB cTilikocTi (2)—(4) Big
OCHOBHUX MEXaHIUYHMX ITapaMeTpiB cucTeMH. Tak, y pa3i BUPOPKCHHS MiJBICY B
Oe3macoBy 1 OesinepuiliHy cTpyHy (4 =C; =0, m =0) ymoBH criiikocTi (2)—(4)
y 0e3p0o3MipHHX 3MIHHUX CTATTi [3] MaroTh BUIIISA:

k(a+b)* > 1&-ma(a+b), (5)

16* [ I+ma(a+b)+ Ik |+ mab+(a+b)k/g >0, (6)

e I= (1 +ma(a +b)2 ) /mbg. 3a BiJICYTHOCTI MPYXKHOCTI CHEPUYHOTO MIapHipa

(k =0) xapakrepuctiude piBHsHHS (1) 30iraeTscs 3 piBHSHHAM poboTH [3]. YMo-
Ba CTIHKOCTI (6) Te)K 30iraeThCs 3 aHATOTIYHOIO YMOBOIO IIi€1 CTATTi, ajne y poOoTi
[3] Bincyrust ymosa (5), sika nipu k = 0 mae Bursin /€ < ma(a+b) .

Jlocnioocennsn wacmkoso niompumani epanmom EFDS-FL2-08 €sponeticoroi ghedepa-
yii akademiti Hayk i eymanimaprux Hayk (ALLEA).
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ON THE STABILITY OF ROTATION IN AN ENVIRONMENT WITH RESISTANCE OF A
SUSPENDED LAGRANGE GYROSCOPE UNDER THE ACTION OF A CONSTANT
MOMENT

The problem of stability of uniform rotations of a Lagrange gyroscope on a suspension is
considered. The mass and inertial characteristics of the suspension and the elasticity of the
spherical hinge are taken into account. The conditions for asymptotic stability are obtained
in the form of a system of three inequalities, and their analytical studies are carried out de-
pending on the parameters of the mechanical system. The case of degeneration of the sus-
pension into a string is considered, and the obtained stability conditions are compared with
the known ones.
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