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HEJITHIVHI MO/ KOJIUBAHD I CKJIAJHA IOBEJIHKA
MAATHUKOBOI CUCTEMH Y MATHITHOMY ITOJII
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yuliia.surhanova@khpi.edu.ua, yuri.mikhlin@gmail.com

B [1, 2] mocnipkeHO MasSTHUKOBY CHCTEMY ITiJ] JII€I0 €JIEKTPOMArHITHOT CHJIH.
L5 » poboTa mpuCBsSUYEHA AOCIIHKEHHIO IUHAMIKM CUCTEMH ITOB’SI3aHUX MasTHHU-
KiB 3 ICTOTHO BiIMIHHUMHM iHEPUIHUMH XapaKTEePUCTHKaMH Y MarHiTHOMY IT10J, 3
ypaxyBaHHSM JieMI(yBaHHS B cucTeMi. MeTogoM Oaratbox MaciuTadiB o0y joBa-
HO HEJiHIHHI HOpPMaibHI MOOM KoiuBaHb [3, 4]. BukopucTaHO ampoxcHManito
[Tage Mar"iTHOTO BIUIMBY, 1100 HAHOLIBIIO MipPOIO 3a/I0BOJILHATH €KCIEpHMEH-
TAJBHUM JaHHM.

MatematuuHa MoJeNb cucteMu (puc. 1) momaHa 0e3pO3MIPHOI0 CHCTEMOIO
JT(epeHIiabHAX PiBHSHb:

61y = £YM 00 (01)+ M, (91,0)+ M & (o) + M D (g1, 0,), (1)

* * * J)*
B3 = E1M 40 (©2) +EM p, (91,02)+ M@ (92)+ M (01, 0,),
ne M Z,ag — MarHiTHa cwija; A — IHTGHCUBHICTh MarHiTHOTO BILTHBY; M 731 — JIEMII-

Ce

1

onopy noekimst; C, (¢ —¢;),C, (P —P;) — Aemudyrodi MOMEHTH, CTBOPIOBaHI

. C . . . .
dyroui mMomeHTH, M;l :—[71(p1+ (61— s )J, e Ci¢1,Cy9py) — MOMEHTH

* * . .
MPYXHUM CIICMCHTOM; M(g) ,M(k) — MOMCHTH, IO CTBOPCH1 CUJIAMU TSAXKIHHSA Ta
NPpYy>XXHUMU CHUJIaMU BLANOBIIHO,; JI€ M = —7 sme;,, r=mgs, S— BLACTAHb

MIDX IIEHTPOM Mac MasiTHUKa i BicCI0 0OepTaHHs, m — Maca HalOUIbIIOro MasiTHH-
. (k)* _ —k[ . .
ka; MY = T((pl - (pz) , kj— MOPCTKICTb CIIOTYYHOTO TNPYXKHOTO €JIEMEHTA;

W — KOeQiIl€HT, 0 XapaKTepHU3ye CITiBBiAHOIICHHS MaC TBOX MAasTHUKIB, | — MO-

MeHT iHepuii, / = 4ms? ; €— YMOBHUI MaJIMii TapaMeTp, IO BUIJISIE BITHOCHO Ma-
JIi CKJIA/IOBI B PIBHSHHSX PYyXY.
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Puc. 1 Cucrema noB’s13aHUX MasiTHUKIB

OtpuMaHO 5K cuH(]a3HY, Tak i JOKadi30BaHy MOJU KOJIMBAaHb. AHATITHIHUN
PO3B’SI30K TOPSBHSHO 3 pPE3yJbTaTaMH YHCEIFHOTO MOJIETIOBAHHS, Ha OCHOBI
Metony Pynre — Kyrtu 4-ro mopsiaky, Je Uit po3paxyHKy MO KOJMBaHb
BHUKOPHCTOBIIOTHCSI TTIOYATKOBI 3HAUEHHSX 3MIHHHMX, BU3HAUYEHHX B aHATITHYHOMY
po3B’s3Ky. UncenbHe MOJIENIOBAHHSI, 1110 BKIIIOYAE TAKOXK PO3PaXyHOK YaCTOTHOTO
CHEKTpa 1 aHami3 CTIMKOCTI HeJiHIHHOI HOPMaIbHOI MOJM INpH 3MiHI NapaMeTpiB
CHCTEMH i ITOYaTKOBUX KYTIB, JI03BOJISIE BUSBUTH SIK PETYJISIPHY, TaK 1 HEPETYJISIpHY
MTOBEJ[IHKY CUCTEMH.
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NONLINEAR VIBRATION MODES AND COMPLEX BEHAVIOR OF A PENDULUM
SYSTEM UNDER A MAGNETIC FIELD

The paper is dedicated to investigations of local and coupled vibration modes of the damped
system consisting of two connected pendulums having significantly different masses under
the action of a magnetic force and a damper. Such modes are constructed using the multiple
scales method; the stability of the modes is also analysed. Analytical results are compared
with numerical simulation when the Runge-Kutta method and the spectrum presentation are
used. An appearance of the complex behaviour when the system parameters change is found
and investigated.
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