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I'pyna 21

di3uka i acTpoHOMIsA

¥Ypox 60-61

Tema: Mexaniuni KonuBaHHS. ['apMOHIYHI KOJTUBaHHSI.

PiBHSIHHSI TapMOHIYHHUX KOJINBAHb.

Meta: HaBYa/IbHA: TIO3HAHOMHTHU YUHIB 3 OAHHUM 13 HAMO1IBII PO3MOBCIOKEHUX
PYXIB Y IPUPOA1 ¥ TEXHILI — KOJIUBATBHUM PyXOM. 3’sICYBaTH YMOBH 1CHYBAaHHSI BUIbHUX
KOJIUBaHb. PO3MIISIHYTH XapaKTepHi BEIMUUHU JIJIs1 KOJIMBAILHUX PYXiB.

Po3BuBalua: po3MMpUTH KPYTro3ip yUHIB MTPH BUBYCHHI HOBUX MOHSITH,
O3HAMOMUTH YUHIB 3 TOHATTSMH KOJMBAHHS, IIEPi0Jl, 9acTOTa, ITUKJIIYHA YacTOTa,
rapMOHIYH1 KOJMBaHHS, aMILIITy/a.

BuxoBHA: BUXOBYBaTH YBaXXHICTh, CIIOCTEPEKIIMBICTh, BMIHHS y3arajibHIOBATH
oJlep>KaHi 3HaHHSI.

Marepiayu 10 ypoky:

KonuBaHHs — 0/IMH 3 HAUMOIIUPEHIIINUX BUIB PYyXy B IPUPOAL i TEXHILI.
KonuBaroThcs aepeBa B JIiCl, MIIEHUIS B [OJ1, CTPYHH MY3HUYHUX 1HCTPYMEHTIB,
MeMmOpaHna tenedony. KonuBaroThes miommHm i (Gro3espK JiTaka, Ky30B aBTOMO-01J1s,
nopiHi ABuryHa. KonuBanbeHi pyxu BiOyBarOThCS 1y )KUTTI HAIIOT TTAHETH (
3eMJIETPYCH, IPUTUIMBY 1 BIIUIMBY ), 1 B ACTPOHOMIYHHUX SIBUIAX. 3 KOJIUBAHHSI-MU MU
3yCTPI4a€EMOCH 1 B JKUBIiM MpUpoii: OUTTA cepIls, pyX TOJIOCOBUX 3B S30K TOLIO.

KoauBanusimm Ha3uBarOThCs (H13UUHI MPOIECH, SIKI TOYHO a00 HAOIMKEHO
MOBTOPIOIOTHCS Yepe3 PiBHI IHTEPBAJIHU Yacy.

VY 3anexHoCTi Bif pi3MUHOT IPUPOJH PO3PI3HIIOTH MEXaHIYHI 1 €IEKTPOMArHiTHI
KOJIMBAHHS.

MexaHiYHMMH KOJMBAHHAMM HAa3UBAIOTHCS TaKl PyXH TUI, IPH 3A1MCHEHH] SKHX
yepes3 piBHI MPOMIKKY 4acy KOOpAWHATA Tija, 10 PyXa€ThCsl, HOro MIBUIKICTS 1
MIPUCKOPEHHS HA0YBAIOTh BUXIJHUX 3HAUYEHbD.

[cHYIOTh 1Ba BUAM KOJIMBAJIBHUX PYXiB: BUIbHI Ta BUMYILIEHI

BijibHi KOJIMBaHHA — 11€ KOJIMBAHHS, SIK1 BiI0YBAIOTHCS TUIBKH 32 PaXyHOK
MOYATKOBOTO 3a1acy €Heprii, HaJJAHOTO CUCTEMI.

BijibHi KOJIMBaHHSA — 116 KOJIMBAHHS, sIK1 BIIOYBAIOThCSl B MEXaHIUHIN CUCTEMI Tij
JI€I0 BHYTPIIIHIX CHJI CHCTEMH MICJIsi KOPOTKOYACHOTO BIUIMBY 30BHIIIHBOI CHJIH.

J1o BUTbHUX KOJIUBAHb HAJICXKATh,
T HAIPUKJIA, KOJIMBAHHS MasiTHUKA,
TATAPIIS HA HUTII, TATAPIlS HA TPYKUHI,
L IIAJIbKU BariB TOIIIO.
3’s1cyeMo, sIKi BIIACTUBOCTI

| NOBHHHA MaTH CHCTEMa, 11100 y Hiif
— BIJI0YBaJIMCh BUIbHI KOJTMBAHHS.
-«— PosrasHeMo konMBaHHS TATApIS HA
NPYXKUHI. Y HaBEJIECHUX MPUKIIaIax
cucTeMa 3IIMCHIOE KOJIUBAHHA O
MTOJIOXKEHHS CTIHKOI piBHOBaru. YoMy * KOJIMBaHHS BUHUKAIOTH CaMe IMOOJIU3Y 1IbOTO
nosoxxeHHs cucremu? CripaBa B TOMY, 110 Y pa3i BIAXUJICHHS] CUCTEMHU B1J] TOJIOKEHHS
CTIWKOI pIBHOBAru piBHOIIMHA BCIX CUJI, MPUKJIAJICHUX JIO Tij1a, IParHe MOBEPHYTH




CUCTEMY B TIOYaTKOBE TMOJ0KeHHS. Ll piBHOAIITHA HA3UBAETHCS TOBEPTATBHOIO CHJIOKO.
OpHak, MOBEPTAIOUKCH Yy MOJIOKEHHS PIBHOBAru, CUCTEMa BHACIAOK 1HEPIT MPOCKAKYeE
ioro. [licns 1bOro BUHUKAE MOBEPTAIbHA CHUJIA, HAMIPSIMIICHA TENEp y MPOTUIICKHUN OiK,
TaK 1 BUHUKAIOTh KOJMBAHHSI.

[ITo6 xonmBaHHS MPOJOBKYBAIMCS TPUBAINHN Yac, HEOOX1THO 00 criia TepTs abo
CHJIN OTIOPY OYJH TOCTaTHHO MaJIUMHU.

YMOBY BUHUKHEHHS BUTBHUX KOJMBAHb:

1. Cucrema noBuHHa repeOyBaTH 01715 MOJOKEHHS CTIMKOI piBHOBAry.

2. Cunu TepTs (omopy) NOBUHHI OyTH JOCTaTHHO MaJIMMHU.

Ilepioa koiMBaHb — MiHIMAJIBHUMN IHTEPBAJI Yacy, yepe3 AKUH Bi10yBa€ThCS
TIOBTOPEHHS PYXY TiJa.

T=t/N,
YacToTa KOJIMBAHb — KUIBKICTh KOJIMBaHb, 3J[IHCHCHUX 32 OJMHHMIIIO Yacy.
v=N/t,
3B'A30K MiK YaCTOTOIO 1 MEP10JIOM:
v=1/T.

YacToTy BUIBHUX KOJMBAaHb HA3UBAIOTh 6IACHOI0 YACHOMOI0 KOIUBANbHOL
cucmemu.

[ukiaiyHa 4acToTa KOJIMBAHb BU3HAYAE KIJIBKICTh KOJIMBaHb, 10 BiAOYBaIOThCS
3a 27 CEKYH/I.

o=2nv=2xn/T.

VY GaraTh0X KOJMBAJIbHUX CUCTEMAaX Y pa3l MAIMX BIIXUJICHD BiJl TIOJIOKEHHS
PIBHOBAru MOayJjIb MTOBEPTAIbHOI CUJIH, OT)KE M MOTYJIb IIPUCKOPEHHS,
MPSMOIIPOIIOPIIIHUN MOTYJIIO 3MIIIICHHS B1JTHOCHO IOJIOKEHHS PIBHOBArH.

B TakoMy BHITaKy 3MILICHHS 3aJIC)KUTh Bijl 4acy 3a 3aKOHOM KocuHyca (CHHyca ).
\ SIS SIS S SIK1Io Tsarapens Maco M

SMIIICHHNH B1J ITOJIOKCHHA

pPIBHOBAru Ha BEJTMYMHY X, TO Ha
HBOTO i€ CHUJia TIPYKHO-
X cti  F=-kx
> A

3a apyrum 3akoHoM HpToHa:
F =ma.
PiBHSIHHSA, 11O ONUCYE PyX

TSTapLst ylae BATIISA
Frp e = - kx
0 ay- - kx /m
mg [Mo3naunmo: @*=k/ m

= - @ X — HA3UBAETKCS AUEpPEHITIATHHIM

PIBHSIHHSIM.
P03B’s130Kk 11bOTO PIBHAHHS € (PYHKITIS:

X = Xmax cosmt

I'apMoOHiYHI KOJMBAHHSA — MIEPI0ANYHI 3MIHU (I13UYHOT BETUYMHH 3 HACOM,

K1 B1I0YBarOTHCS 32 3aKOHOM CHHYCa a00 KOCHHYyca. 3a TApPMOHIYHUM 3aKOHOM TIPU
MEXaHIYHHMX KOJIMBAHHSX 3MIHIOIOTHCS KOPAWHATH TiJa, IIBUKICTh, TPUCKOPEHHS.
SIK1o BIAJIIK Yacy MoYaBcs MiCsl MOYaTKy KOJIMBaHb
Ka)XXyTb, 1110 KOJUBAHHS B1JIOYBAIOTHCA 3 HOUAmMKOB8010 (aszoro ¢., Toj (paza ¢ =
¢. Tot



x = Xmax sin (ot + ¢.)

AMILTITY/1010 TADMOHIYHUX KOJMBAaHb HA3UBAETHCS

MOJ1yJIb HAaHOLIBIIOTO 3MIIIEHHS Tija BiJ MOJIOKEHHS PIBHOBATH.

AprymeHT cuHyca i KOCHHYyca Ha3uBaeThbes (a3010 KoIuBaHb. BoHa BU3Hauae, sika
YacTHHA MMOBHOTO KOJIMBAHHS 31MCHIOETHCSA HA TAHUWA MOMEHT.

3agauqa.
CK1JTbKY KOJIMBaHb 3/IIMCHUTh MaTepiajibHa TOYKaA 3a 5 C., SIKIIO 4acTOTa KOJMBAHb
ctaHoBUTHL 440 I'1?

JlaHo:

t=5¢ v=N/t N =440+5=2200
v=440T1| N=v-et

N -? ‘ [N]=Tusc=1/cec=1

Bignosiae: MartepianbHa TouHa 301MCHUTE 2200 KOTMBaHb.
3amada.
Tsarapenb, IKUi KOJTUBAETHCSA HA MPYXKUHI, 32 § ¢ 3p00UB 32 KOJUBaHHA. 3HAUTH
1eploJi 1 YaCTOTY KOJIMBAHb.

Jlano:
t =8c T=t/N T=8/32=0.25c
N =32 v=1UT v=1/0.25=4T1
T-7? [T]=c
v -? [v] =1/c=Tu

Bignoinp: Tsrapens koauBaeTbes 3 nepiogom 0.25 ¢ ta 3 yactoToro 4 1.
3amgaua.
Hanunite piBHSAHHS TapMOHIYHOTO KOJIMBAHHS, AKII0 Horo amrutityaa 0.5 M, a
yactoTa 25 I'1I.

JlaHo:
Xmax=0.5M | X =Xmax cosmt ®w=225e7=50n I'g
v=25T1 ® = 2nv X = 0.5cos 50nt

X (1) -7

Bigmosias: PiBHAHHS rapMOHIYHOTO KoJuBaHHA Ma€ BUrsia: X = 0.5c0s 507t/

JlomamiHe 3aBIaHHS:
3poOUTH KOHCIIEKT

3BOpOTHIii 3B's130K
E-mail vitasergiivnal992@gmail.com
1!y noBinomJieHHi 3 /1/3 He 3a0yBa€M BKa3yBaTH NPi3BUlIeE, TPYIY i 1aTy YPOKY.
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