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BiOpaiiiHi mpouecu y criopyax i MamgHax, eIeKTPOMarHiTHi KOJIMBaHHS B
panioTexHilli Ta ONTHIIl, aBTOKOJIMBAHHS B CHCTEMaX PETYJIIOBAHHS Ta CIIJKYIOUHX
CUCTEMax, 3BYKOBI Ta yJIbTPa3ByKOBI KOJIMBAHHS — BCI I SIBUIA ONMUCYIOTHCS CXO-
KUMH MaTeMaTUdYHUMU MOJIETSIMU. 3a3BUYail METOI0 KEepyBaHHS KOJMBHUMH
mporecamMud € abo TaciHHA KOJIMBaHb, a00 IMIATPUMKA aBTOKOJIUBHOTO PEXHUMY
MPOTATOM TPHUBAJIOTO MEpioay 4Yacy. Y il poOOTi MPOJOBKYIOTHCS TOCIIIKCHHS
KepyBaHHs KOJMBHUMHU TIpoliecamH, posmoyari B [1 — 3].

PosrisimatumeMo cucremy, IO CKIagaeThes 3 ABOX Tl OmHE TLIO MOXe
pyXaTHch B3Z0BX T'OPH30HTAIBHOI OCi, Apyre TiJo 3aKpiliieHe Ha MmiaBici 0 mep-
IOTO i € MasiTHUKOM. EBOITIONIS TaKOi IBOMACOBOI CHCTEMH OIUCYETHCSI CUCTEMOIO
JBOX J(epeHIiaabHUX PiBHSIHD APYTOTO HOPSIKY

mljc'l =Fp —mz%(xl —xz)—FrSign)'cl, 5('2 =§(x1 —.X'z), (1)

J€ X; BU3HA4ae IOJIOKEHHS IEePIIOro Tila BiAHOCHO FOPU30HTAIBHOI OC, y3/0BXK
AKO{ I1e TLIO MOXE PYyXaTUCh, X, — IOJOXKEHHS JPYroro Tijla BiIHOCHO Ti€i 3 ro-
PM3OHTANIBHOI OCi, 7y, M, — Macu MepLIoro i APyroro Til BiAMOBigHO, [ — JOB-
’KMHa MiABICY APYroro Tila A0 IepLioro, F,.— cuia omnopy, o i€ Ha neple Tiio
1iJ 4ac HOro pyxy BHACIIJOK 30BHIIHIX (pakTopiB, [, — 30BHIIHS CHJIA, LIO

CIPUYHMHSIE PYX IEPIIOTO Tijia B3JJOBX TOPU30HTAIBHOI OCi, 1 3MIHIOEThCS Y 3a/1a-
HUX MeXax

Fp e[_Fpmaxanmax]ﬂ (2)
F — cTana, sKa 3a/1a€ MaKCMMaJIbHy PYLIiHHY CHJTY, IO MOXE JisTH Ha TIepIIe

p max
TiJIO, g — cTaja NPUCKOPEHHS BUIBHOTO Ma iHHSI.
Ipu pyci nin miero cunn F,, Ha nepiue Tino cucremu (1) 3i crany Crokoo y

il cucTeMi MOXYTh BUHHKATH KOJIMBHI IIPOLIECH, CIIPHYMHEH] IPYTUM TiJIOM CHC-
TEMHU, 10 3HAXOIUTHCS Ha MifBici Jo mepmroro Tina. Kepyroun cunoro F p » MOXHA
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BILIMBATH Ha KOJIMBHI IIPOIIECH Y CUCTEMI 1 HaBITh JOCATTH MPUITHUHEHHS KOJIMBaHb,
MIPUBIBIIN CHUCTEMY JI0 PIBHOMIPHOTO pPyXY 3 JESIKOIO JIOJaTHOIO IIBHIKICTIO. Y
LOMY BHIAJIKy MPOIIEC, KM PO3TIISAAETHCS, OMMUCY€EThCs cucteMoro (1) 3 xpaiio-
BHMH YMOBaMH

x(0)=x,(0)=0, x(0)=x,(0)=0; 3)
(1) —x(T)=0, X(T)=%(T)=vy, X(T)=x(T), “4)
ae vy >0 — mBHUIAKICTb, sIKOI Ma€ JOCATTH cucTeMma, T’ >0 — KiHIEBUH MOMEHT

qacy, SIKii He(iKCOBaHM 1 3aICKUTH Bl KEPYBaHHSI 30BHIIIHBOIO CHIIOK F,.

Takum unHOM, OyIEMO PO3MVISLATH 3a7ady ONTHMAIBHOTO KEPYBaHHS, Y SIKii
KEepoBaHa CHCTeMa OIMCyeThCsl KpaioBoto 3azaueto (1), (3), (4), kepyrounm
1apaMeTpOM BHCTYIAE 30BHIIIHs cuiia F), 3 001acTio J0MyCTHMUX KepyBaHb (2), i

KPHUTEPIEM SKOCTI
T — inf. (%)

Y pobGoTi moOymoBaHO MpPOTrpaMHE ONTHMAaJIbHE KEPYBaHHS 30BHINIHBOIO
CWJIOIO, SIKa JIi€ Ha TIepIle TLTO 1 CHPHYMHSE PO3TIHHUN PyX CHUCTEMH 31 CTaHy
CITOKOIO IO 33JIaHOi MIBHJKOCTI 3 YCYHEHHSIM 332 MiHIMQJIBHUH Yac KOJIMBAHb, IO
BHUHHKAIOTH y nporieci. [loOynoBaHne KkepyBaHHSI Ma€ OHY TOUKY IT€PEMHUKAHHSL.
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OPTIMIZATION OF OSCILLATIONS IN A TWO-MASS SYSTEM

Stabilization problem of oscillation processes for the system consists of two bodies, the first
one can move along the horizontal axis under the influence of an external force, the second
body is on the suspension to the first and can perform vibrational movements as a pendulum
is considered. In the considered two-mass system, the controlling factor is an external force
influencing on the first body of the system. The aim of controlling the external force is to
vanish oscillating processes in the system in the shortest time and transfer the system during
this time from the state of rest to uniform motion with a given speed without oscillations.
The form of optimal control of external force for vanishing of oscillations and stabilization
of the considered two-mass system in the shortest time when overclocking from rest state to
the motion with certain positive speed is established. Program optimal control of external
force with one switching point is constructed.
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