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[image: image1.png]Ceo600HbIe KonebaHus

OcHoBHBIE XapPAKTEePUCTHKH KOJe0anmii:

MexaHnueckme Kojebaamsa
3TO IPOIECCH] B MEXAHWUYECKHUX
CHCTEMAX, B KOTODHIX IEpPHO-
JIUYECKH HM3MEHAIOTCA KOOpAH-
HaTa, CKOPOCTb, YCKOPEHHe H
cuJia

JNEeKTPOMATHUTHBIE Koaeba-
HUA — IOPOLECCH] B 3JIEKTPHUYE-
CKHX IensX, B KOTOPHIX
MEePUOAAYECKH U3MEHAIOTCA
3apsAf, CHJa TOKA, HAIPAKeHHUe

u 9JIC

CBoboaunie KoJebaEua

CBofosHBIE MEeXaHHUECKHE KO-
JebaHNsA BO3MOJKHBEI B CHCTEME,
HAXOAAIecA B COCTOIHUHA YC-
TOMYMBOr0 PABHOBECHS M €CJIH
TPeHHE B CHCTEME MAJIo.

1. Ona Havana cBOOOZHBIX KO-
JebaEUil JOCTATOYHO BBIBECTH
CHCTEMY M3 NOJIO}KeHHSA PaBHO-
BecHsd, T.e. COOOIIMTHL el mo-
TNOJIHUTENbHYIO MEXaHHUYECKYIO
SHEPruio.

2. CpofogHble MexaHUUYECKHE
KonebaHusA u3-3a TPEeHUA HAB-
JISIOTCA 3aTYXAalOIUMH.

B 3JaeKTPHYECKHX LEnsaX BO3-
MOKHBI CBOOOAHEIE KOJIeGaHHUA,
€CIY CONPOTHBJIEHHE IpeHes-
pesxuMo Majyo (HampuMmep, HpH
CBEPXIIPOBOAHNMOCTH ).

1. Hnsa Hadama CBOGOAHBIX
9JIEKTPOMArHUTHHIX KoJxebanmii
HOCTATOYHO COOOIIUTE 3apdan
KOHAEHcaTopy, T.e. IepefaTh
-KoJebaTespHON cHCTEME 3JIEK-
TPHYECKYIO BHEPTHIo.

2. CBoGogHBIE 3JIEKTPOMATHHUT-
Hble KoJieDaHHMS 3aTyXaioT H3—
34 COIPOTHBJICHUS.

Ilepnon T (c) — Bpems OAHOTO MOJHOTO KosebaHus:
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[image: image2.png]IMuxnuyeckan (Kpyroeas, coOcTBeHHan) yacrora ® (paz/c) —
uncno xkoxebammit 3a 21 CeKyHA:
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AMnantyna — mMoAayab HanGoJIbIero sHa4eHus M3MeHAomeics
BEJIMYUHEL.

T'apmoruwueckue KojebamMA — 3TO KoxebaHmd, MPOUCXOLAIHE
IO 3aKOHY CHHYCa M KOCHHYCA.

3aKoH TapMOHMYECKMX MEeXaHWYeCKHX KojeGammii:

x =X cos(wt+@,) mwm x=X_sin(ot+9,),

rfe X — MUHOBEHHOe 3HAYEHHE CMEIeHHUSd Tejla OT IOJOKEeHHuS
paBHoBecus, X, — amuauryia kKoxaebanuii, ¢ = wf+¢@, — dasa
rxosebammit, ¢, — HayagbHas ¢asza xKomebammii, ® -— IHEKIHUE-

CKas JacroTa.




[image: image3.png]IMuxnuyeckan (Kpyroeas, coOcTBeHHan) yacrora ® (paz/c) —
uncno xkoxebammit 3a 21 CeKyHA:
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AMnantyna — mMoAayab HanGoJIbIero sHa4eHus M3MeHAomeics
BEJIMYUHEL.

T'apmoruwueckue KojebamMA — 3TO KoxebaHmd, MPOUCXOLAIHE
IO 3aKOHY CHHYCa M KOCHHYCA.

3aKoH TapMOHMYECKMX MEeXaHWYeCKHX KojeGammii:

x =X cos(wt+@,) mwm x=X_sin(ot+9,),

rfe X — MUHOBEHHOe 3HAYEHHE CMEIeHHUSd Tejla OT IOJOKEeHHuS
paBHoBecus, X, — amuauryia kKoxaebanuii, ¢ = wf+¢@, — dasa
rxosebammit, ¢, — HayagbHas ¢asza xKomebammii, ® -— IHEKIHUE-

CKas JacroTa.




[image: image4.png]I'pacdux xoxebarenbraoro npornecca (¢, =0):

Cunycouga Kocuuycouaa

MaTtemaTuyecKHil MaATHMEK.
MasATHAKOM Ha3BIBAIOT TEJNO, KOTOPOE MOXKET COBepIHaTh KoJe-
6aHMA O meficTBHEM CHMJIBI TAMXKECTH.
MaATHMK CYHTAOT MaTeMaTHYECKHM, €CIH OH YAOBIETBOPAET
TPEM YCIOBHAM:
1) pasMephl HUTH 3HAUYMTEIbHO IIPEBHIIAIOT Pa3MepHl Ipysa,
2) HUTHb HepacTIKKMa M HeBecoMa, T.€. BCA MACCAa MASTHHKA CO-
cpefoTodYeHa B Macce I'pyasa,
3) OTKJIOHeHUS HUTH MaJibl (AJNHA NYyTY =~ NJIWHE XODJbI).




[image: image5.png]OcnoBHbIe dopMyaEI:

O61me Marematrnuecknit | Ilpy:RuHHBIE | DXeKTpuye-
dopMyJIB MAaSTHUK MAATHUK CKHIl KOHTYD

Ilepnog

BbinyxdeHHbie koniebaHus

Boiay:xaeHHLIE MexaHuiecKue
KoneOaHus TIPOUCXOAAT  IOZ
JeiicTBMeM BHeliHeil Nepuoan-
YecKH N3MEHAIOmENCA CHJIbT

PezonaHc — #ABJIEHHE PE3KOro
BO3pACTAaHWUA AMIUIMTYABl KO-
aebaHuit, KOTOPOE MPOMCXOAUT
OpH COBHAJEHHH YAaCTOTHI BEI-

HyXKJgaomeil cHJbBI H CcO0CT-
BEeHHON dYacTOThl KoJebaTenn-
HOHM CHCTEMBI
Pesonanc B
CHCTEMAaX MOXKET NPHBECTH K
paspymeHunio

MEXaHUYeCKHUX

BriHyKOACHHBIE 24eKMPOMAZHUM-
Hble KOAeOaHUS NPOUCXOLAT IOK
JeiicTBHMEM BHEIIHeH IepHoAmye-
cxku usMeHngomeiica 3AC

Pesonanc ABJIEGHNE Pe3KOoro
BO3pACTAHUA AMIUINTYAB CHJIB
TOKa, KOTOPOE IIPOMCXOAUT IIPH
COBIAJIEeHMN YacTOThl BHEIIHEIro
mepeMeHHOro Hanmps:KeHus u cob-
CTBEHHOM YacTOTHl KoJiedaTejanHOo-
o KOHTYpa

PesoHaBC MOXKET IPHBECTH K Ie-
perpeBy JJIEKTPHYECKHX Ieneit,
HO B pajHOCBA3M IIO3BOJsSET Ha-
CTPOHMTH IPUEMHHK HA YacTOTy
nepefapmeil CTAaHIUH
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AmnnTyfa BO BpeMA peso-| AMIOJIATYyAa TOKA BO BpeMs peso-
HaHCA B IepBOM KoJjiefaTenb- | HaHCA B HEPBOM 3JIEKTPHIECCKOM
HOi cHuCTeMe YBEJIMYHBAETCSH|KOHTYDE yBelIMuHMBaeTcsa Gojabmie,
foJyble, Tak KaKk TpeHHEe B|TaK KaK CONPOTHBJICHHE B HEM

Hell MeHbIIEe, YeM BO BTOPOil | MeHbIIE, YeM BO BTOPOM KOHTYpe:
cucreMe: ’
R <R,

I'pacduk BHIHYKAEHHBIX KoJXeOanmii:
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Mexaauaeckue koaebanusn.
AMnauTyaa, nmepmon, 9acToTa KoJebaHuii

3a Kakyw yacTh nepuopa 7 ImapuK MaTEeMATHYECKOTO Ma-

ATHUKA MPOXOAUT IYTh OT JIEBON'0 KPAMHEro NoJO0MeHUHA
JI0 TMOJIOXKEHHUHA PABHOBECHSA?
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Ha pucyEke npefcTaBjieHa 33BACHMOCTb KOODAMHATHI
IEeHTpa Iaps, NOABEIIEHHOTro Ha MNpPYy»KHHe, OT BpPEMEHH.
Ileprion konebanuii ¥ aMILIUTYyZAa pPaABHH

1)4 ¢, 10 cm
2) 4 c, 20 cm
3)2c, 10 cm
4) 2 ¢, 20 cm

X, cM

A3. Ilpu rapMoHHuyeckmx KonebaHuax saons ocu OX koopau-

HATA Teja HU3MeHsieTcA o 3aKkoRy Xx = 0,02 cos20nt (m).
Yemy pasHA gacToTa Koaebanuii yckopesus Tena?

1) 20n Ty 3) 50 '
2) 20 I', 4) 10 T'n
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Amnutypa crobonHbIX KonebaHuil Tena pasHa 0,5 M. Ka-
KOl NyTh IIPOIIJIO 3TO TEJIO 38 BpeMs, paBHOE TpeM Hnepuo-
naM KonebaHuii?

1)6 ™ 2) 3m 3)1,bm 4)0m

YpaBHeHHe TAPMOHHYECKHMX KoJebaumii

B ypaBHeRMM rapMOHHUecKuX KosebaHuii x =A cos (X + (po)
BeJIMUMHA () HA3BIBAETCH

1) ¢pazoi

2) vacToTOM

3) cMemeHHeM OT IIOJIOMEHHS PABHOBECHSA

4) HUHKJINYecKol yacToTOM

VpaBHeHUe rapMOHHYeCKMX KoJebaHUN MaTepHaIbHOI
TOYKH, rpadHK 3aBUCHMOCTH CMeleHHA OT BpeMeHHU KOTO-
poil npexcTaBieH Ha PUCYHKE, UMeeT ClAe[VIOIUil BUJ:

1) x= —2sin[n—t)
2
2) x= —Zsil{nt +1—t]
2
3) x=2si|{n-t+1—T]
2 2

4) x = —2cos(nt +1§T]





[image: image9.png]A7. 3aBMCHMMOCTY HEKOTODBIX BEJMYMH OT BPEMEHHU HMEIOT
clenyrmmui BUA:

¥, = 0,01 siv{5t - g) Y3 =0,01 sin(4~/Z)

Yo = 0,2sin 4t?) y, = 0,05t sin(5t + g]
Kakaa U3 3THX BeJIHYUH ONMCHIBAET FAPMOHMYECKUe KoJie-
6auna?

1) yy; 2) y»; 3) ys; 4) y,

A8. CropocTh Tena Maccoil m = 2 KI' U3MEHHETCA C TeYeHHeM
BPEMEHH B COOTBETCTBHMM C ypaBHeHmeM v, = 0,5 sin bmt.
Ero umnyasc B MomeHT speMenu 0,1 ¢ paseH
1) O kr -M/c 3) 1 kr m/c
2) 0,5 kr -m/c 4) 2 kr -M/c

B1. Teno maccoit 0,2 Kr konebnaeTcs Tak, YTO MPOEKLUS @ . YCKO-
PEHUS ero ABMXKeHMS U3MeHAETCS C TeIeHMEM BpEMEHH B CO-

.21
OTBETCTBUM C YpaBHEHHEM a, = IOSmEt. Yemy paBHa
npoexknua Ha ocb OX cunwl, FelCTBYIOINEl HA TEeI0, B MO-

meaT BpemeHM 5/3 c? IlosyueHHblit OTBET OKPYTIJIMTE JiO fie-
CATHIX.




