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IIpononyemucsa memod nooy0osu Habaudicenb CMayioHAPHUX PO38 A3Ki8 PIGHAHMS, WO ONUCYE NOBEOIHKY
ocyunamopa 3 JIHIUHOI OUCUNAMUBHOIO [ KYOiYHOIO KOHCEP8AMUBHOI XAPAKMEPUCMUKAMU NpU
MOHO2APMOHIUHOMY HABAHMAIICEHH].

Kurouosi cnosa: mueninitinuii  ocyunrsmop, koepiyienmu @yp’e, MOHOAPMOHIUHE HABAHMANCEHHS,
CMAayioHapHi KOAUBAHHS, 2APMOHIYHUL OALAHC.

We propose an approximation method for stationary solutions of an equation that describes the behavior
of oscillator with a linear dissipative characteristic and a cubic nonlinear conservative characteristic in a
monoharmonic load. The method is based on the representation of complex Fourier coefficients as functions
of components of the complex loading amplitude. A general form of these functions appears when their
invariance condition regarding conversion shift over time is used. As a result, each complex Fourier
coefficient is represented as the product of some complex value function of the square amplitude by the
appropriate degree of the complex loading amplitude. This presentation of Fourier coefficients makes it
possible to reduce an infinite system of equations of harmonic balance regarding the Fourier coefficients to
the infinite system of equations regarding unknown functions of square of the loading amplitude. This
system enables the construction of solutions in the form of series in even powers of the loading amplitude,
which makes it possible to construct approaching stationary solutions of equation for oscillator in the form of
analytical expressions. The managing factor here is the loading amplitude.

Key Words: nonlinear oscillator, Fourier coefficient, monoharmonic load, stationary vibrations,
harmonic balance.

Crattio nipencrasus 1. §.-M.H., ipod. XKyx f. O.
1. PiBHAHHA HediHiliHOro ocuHuaATOpPa i BA3KONPYKHOTO CTEPXKHS, OAWH KiHElb SKOT'O

cucTeMa piBHIHb FTAPMOHIYHOTO 6anancy 3aKpilUieHHd, a IHIMH 3’€JHaHUN 3 MAacolo, sKa
30y KYETHCSI MOHOTaPMOHIYHOIO CHIIOK. Matepian
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1 o| f]| PIBHSHHS, 1110 OMTUCYE MOBEIIHKY OCIIIISATOPA 3
e=Re{(=———7) f] TMHIKHOIO  JWCHUNATHBHOK 1 KyOidHO-
1 449 ‘9‘ HENiHITHOI0 KOHCEPBATUBHOIO
XapaKTepUCTUKAaMH TPH MOHOTAPMOHIYHOMY

f]3 B39ty HABaHTa)XKCHHI.
449 93 Meron TpYHTYEThCS Ha  300pa)KeHHSIX
3 KOKHMM HACTYHHHUM  HaOJWKCHHSAM KOMILIEKCHUX KoedinienTiB Dyp’e sk QyHKLiH
posB’s3ky  piBusHHA (1)  yTOUHSIOTHCS CKJIaJIOBUX KOMILJIEKCHOT aMILTITY T
KOMITJIEKCHi AMILTITY I rapMOHIK HABaHTaXEHHS.  3arajlbHUH  BUTISA — [UX
MIOIEPEHBOr O HaAOKEHHS HUISIXOM (yHKLIH  3’COBYETBCS 3  BUKOPHCTaHHSM
BpaxyBaHHS BHIIMX CTCICHIB aMILTITYIU YMOBH  IXHBOI  IHBAIaHTHOCTI  BIJHOCHO
HaBaHTaXEHHS, 1 3’SABJSETHCS HOBAa HEMapHa NCPETBOPEHHS 3CYBY y 4aci. VY pesyibrari
rapMoHiKa. KOKEH KOMIUIeKCHHH  Koedimient Dyp’e
BigcyTHicTh mapHUX TapMoOHIK y 1-My 1 300paKyeThCs SIK n00yTOK JEAKOT
BCIX HACTYNHHMX HaOJMKEHHSIX XapaKTepHa KOMHJ‘IeKCH03Ha‘IH0'1' yHKuii _ Keajpara
JTHIIE /LTS BHTATKY Eéo) -0. AMIUTITY M1 HABAHTAXKCHHA Ha  BIIIOBIMHAH
CTEIiHb KOMITIJIEKCHOT aMILTITY TN
Y  pasi  HEHyJIbOBUX  3HAYCHb Eéo) HaBaHTAKEHHS. Taxke MPEACTaBICHHS
(muB.(12)) Bci HaOMIKEHHS MICTATH K koedinieHTiB Dyp’e na€ MOXKIHUBICTH 3BECTH
HelmapHi, Tak 1 MapHi TapMOHIKH, 30Kpema, HECKIHUCHHY CHUCTEMY DPIBHSHb T'apMOHIYHOTO
HYJbOBY TapMOHIKY. Oanmancy BigHocHO KoedimieHtiB Dyp’e mo
Jnig B’SI3KONPYKHOTO CTEPXKHS 3 MAacolo, HECKIHYCHHOI CHCTEMH pIBHSIHb BiJHOCHO
7 (0) HeBiloMuX (QYHKIIA KBajpaTa aMILTITYad

HampHKIaJ, HEHYJbOBMM 3HAYEHHSAM 0
BPaxOBYEThCS BUIAJOK, KOJM KOJWBaHHS
30yKYIOTBCS 32 HAsABHOCTI B CTEPXKHI
3aJIMIIKOBOI e opMaltii.

HaBaHTaxeHHs. [lg  cucrema  jomyckae
PO3B’SI3KM Yy BUTISAL PAAIB 32 NapHUMH
CTETNeHSIMU aMIUTITYJi HaBaHTaXXEHHS, 110 Ja€
MOXIJIUBICTb OynyBatu HaOIMKEHHS
CTalliOHAPHOTO PO3B’SI3KY PIBHSHHS
OCIIUJISITOpA Y BUIJISAII aHAJITHYHMX BHpPa3iB.
Kepytounm ¢akTopom mpu 1bOMY € aMInIiTy1a
HABaHTa)KEHHS.
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