r1TABA VI
FTAPMOHHUYECKHME KOJIEBAHMS

* *

§ 39. KHneMaTHKa TapMOHHYECKOTO KOJe6aTeqbHOrO ABHKEHHA

KonebarenbHble iBJeHHS UTPalOT BaXKHYIO POJb B CAMBIX Pa3sHoob-
pa3ublx Bompocax ¢usuku. lloppo6GHBIE pasbop HX jAaercs B APYTHX
pasjlenax Hauero Kypca. 371ech 3Ke Mbl O PAHHYHMCS IpefBapHTeNbHBIM
paccMOTpeHHeM IPOCTeHLINX mexanuueckux koaebaruli. Haunem ¢ xoze-
bamenbro2o Osuscenuss MaTepHalbHOM TO4YKH. B TakoM [BHXKeHHH
TOYKa uepe3 paBHble MPOMEXKYTKH BpeMeHH NpPOXOAHUT Yepe3 OfHO H TO
Xe MoJoXKeHHe U IIPUTOM B OJHOM H TOM Ke HallpaBJIEHHH.

Bakueitinum cpeau kKosebatebHLIX JBHXEHHH ABJAAETCA TaK Haskl-
BaeMoe npocmoe WIH eapmoHuteckoe xoaebameisvroe dsuxcerue. O HeM
MBI y2Ke roBopuad B § 11. Xapakrep Takoro
JIBHKEHHS Jy4llle BCEro pacKphIBaercs
C TOMOLIBID CleRYyIoliell KHHEMaTHYeCKOH
mozend. HomycTuMm, 4TO TreoMeTpHYecKasi
ToYka M paBHOMepHO Bpaimaercsi MO OK-
pYXHOCTH pajnyca A ¢ NOCTOSIHHOH YrJIo-
BO# CKOpoCThio o (pHC. 83). Ee npoekuus N
Ha JHamerp, Halnpumep Ha ock X, Oyaer
coBepllaTh KoJebaTe/qbHOe IBHXKEHHEe OT

Puc. 83. KpaiiHero nosoxenus N; 1o apyroro Kpa#-

Hero mojoxeHHsa N, u obpatHo. Takoe

KojebaHHe ToukH N M HasblBalOT IIPOCTHIM HJIH TapMOHHYECKHM

KoaeGannem. UTOOBL ero omicaTb, HaJo HAaATH KOOPAHHATY X TOYKH N

Kak QYyHKUHMIO BpeMeHH f. I{onmycTHM, 4TO B HAuyanbHBIH MOMEHT Bpe-

MeHH ¢ = 0 paguyc OM ofpasoBeBan ¢ ocelo X yroa 8. Coyctd

BpeMs ! 3TOT yroa NOJYYHT NpHpalieHHe ! W CAenaeTcs PaBHBIM
ot + 6. M3 puc. 83 BujaHO, uTO

x=Acos (of +9). (39.1)

Sra dopmysaa ¥ onmucHBaeT aHAJMTHYECKH rapMOHHYeCKoe Kojebarenp-
Hoe JBuxeHue Toukd N Blosnb guamerpa N N,.

Benuunna A paer MakcuMaabHOe OTKJIOHeHHe KomeGomedics
TOYKH OT TOJOXeHHs1 paBHoBecHss 0. OHa HasbBaeTcs amnaumyool
kosebanun. Beanunna o HaseBaercs yukauueckold wacmomoti. Benuuuny
ot + § HaseBaOT Pasod Kosebanus, a ee 3HayeHue npu f = 0, T. e.
BeJqudnHy O, — nadaserod ¢asod. Ecaun 6 = 0, 10 x = A cos wf;
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ecit 6 = — n/2, T0 x = A sin of u 1. 1. Takum o6pasom, npu rap-
MOHHHECKOM KoJsiefaHuu abcuucca X sBJSIETCS CHHYCOMAAJBLHOH HJIH
KOCHHycOHJaNLHON (pyHkuued Bpemenwn {. s rpaduueckoro usobpa-
JKEHHS1 rapMOHHUECKOro Ko/ebaTelbHOTO IBHXKEHHST MOXKHO OTKJIA[bI-
BaThb MO TOPH30HTAJLHOH OCH BpeMms £, a MO BepTHKaJbHOH OCH —
cMellenne Toukd x (puc. 22). Torpa mosyuntcsl mepHoguueckas KpH-
Basg — cunycouda. ®opMa KPHUBOH MOJNHOCTBIO ONIpeAeNsieTcsl aMILIH-
Tylol A M UHKJIHYecKOH 4acToTod o. ONHAKO ee IOJIOXKEHHe 3aBHCHT
TaKxe OT HauanpHol ¢asel 8. Ilo ucreuennn Bpemenu
T=% (39.2)
[0
thasa mosyuaer npupaiieHue 2m, a Kosaebaouasacs TouKa Bo3Bpalldercs
B CBOE HCXOJIHOE IIOJIOKEHHE C COXpaHeHHeM HAyaJbHOrO HalpaB/IeHHS
Ismxkenusa. Bpemsa T HasbiBaercs nepuodom koaebanus.
CkopocTb KoneGmioliefics TOUKH Haiifercs auddepeHLHpPOBaHHEM
BripaxkeHus (39.1) mo BpemeHu. J10 jaer

v=1%=— A sin (of | §). (39.3)

JuddepeHunupys BTOPHUHO, NOJyUaeM yCKOpEHHE
' a="19=— 024 cos (ot +9), (39.4)

WM, ucnoapsys (39.1),
a=— o, (39.5)

Cuna, JeficTBylomasi Ha MaTepHaJbHYIO TOUKY NMPH rapMOHHYECKOM
Kose0aHuH, paBHa
F=ma=—ma3. (39.6)

Ona npomnopunoHasbHa OTKJ/JOHEHHIO X H HMEET IIPOTHBOIIOJOXKHOE
HanpaBJ/I€HHE. Ona Bcerza HanpapJ/Ji€Ha K II0J/I02KCHHIO DPaBHOBECHS.
Taxkoro pora CuJjbpl 4aCTO BO3HHKAIOT IIpH MaJ/JblX CMEHICHHUSAX Mate-
pHaJIbHOﬁ TOYKH H3 IIOJO2KECHHSA paBHOBECHS.

§ 40. 'apmonuyeckHe KojseGaHHMA Tpy3a Ha NpPYXKHHE

1. PaccMoTpuM cnMpasibHYIO TIPpYyKHHY, OJHH KOHeEl, KOTOPOH
3aKpemnJieH, a K APyroMy nojselieHo Teno macchl m (puc. 84). Ilycrp
ly — nnuHa HeneOpMHDPOBAHHOH INPYyXKHHBL. EcaH npyXHuHy pacts-
HYTb W/IH CXKaTb 10 AAMHBI [, TO BOSHHKHeT cusa F, cTpemsAmasacs
BEPHYTb TeJO B TNOJOXKeHHe paBHOBecHs. [Ipu HeGOJBLIMX pacTsxke-
HusX x = [ — I, cnpaBeniuB 3axod I'yka (1635—1703) — cuna npo-
HOPIHOHANbHA PACTSXKEHUIO NPYKHUHBL: F = — kx. B 3Tux yc/oBHAX
ypaBHEHHe JBHXKEHHs Tes1a HMEeT BHJ

mi = —kx, 40.1)



