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UUIHHAPOB HafileTcsl KaK MPOMEKYTOK BDEMEHH, 3aTPayHBaeMbIH Ha NPOXOKICHEHE
BO3MYILEHUS N0 OQHOMY H3 LIWIHHAPOB (ioGOro) TyAa H o6patHO
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HaiizeM Tenepb OTHOCHTEIbHOE CKATHE LWIHHAPOB NpH gedopmauun.[locse compu-
KOCHOBeHHS JIeBblil KOHell UWIHHApa B npuobpesa ckopocTb v/2, npaBplii KoHell Npo-
IIOJIKAJ MOKOHTLCS B TeUeHHE BPEMeHH /,Ty 1. 38 3T0 Bpemst JIcBbIl KOHel| lepeMecTHCS
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§ 83. CkopocTH pacnpocTpaHeHHs NPOAOIBHBIX H MOMEPEYHBIX
BO3MYILLEHHH B HEOrpaHHYEHHOMH cpene

1. Bosmyuienust B crepakHe, paccmorpenssle B § 81, Mbl HasBasu
MPOJOJABHBIMH. 3T0 He coBceM TouHO. Kaxias edopmanus cxkatus
CTEPIKHSI COIPOBOXKIAETCS yBEJHYEHHEM IIONIepeuHbIX pa3MepoB €ro.
B cnyuae gedopmanun pacTsiKeHUs NonepeuHble pasMepbl CTEPKHS CO-
Kpauaiotcs. il KOJIH4eCTBEHHOTO OMHCAHHUS 3THX sIBJEeHHI OblI BBeIeH
ko3dbuuuent Ilyaccona. CiefoBaTenbHO, YaCTHIEI B CTEPIKHE IBUKYTCS
HE COBCeM NapaJl/IeJIbHO ero OCH: Hapsily ¢ IPOAOJBHON COCTaB/siioLiel
CKODOCTH OHH HMEIOT H nonepednyo cocmasisouwyo. UYTobbl cienatsb
BO3MYILEHHE YHUCTO ApodoabHbIM, HALO JIHIINTb YaCTHIBl CTEepKHS
BO3MOXHOCTH Tl€peMelaTbCsi B IONEepPeuHbX HalpaB/eHHAX, T. e.
«3aKpenuTb? GOKOBYIO IIOBEPXHOCTb CTepxKHs. Tako# caywalt ocyuiect-
BJAFETCS B HEOTPAHUYEHHON cpejle TpHU paclpoCTpaHeHUHd B HEH IIpo-
JOJIbHBIX BO3MYLIeHHH. Ec/u B TakoH cpelle MbICJIEHHO BLIpE3aTh Ipo-
H3BOJIBHBIH «CTEPKEHb» C OCbIO, NapaJ/lIeyibHOH HalpaB/eHHIO paclipo-
CTpaHeHusl BO3MYLIEHHS (KOTOPOe B C/ydyae IPOLOJILHBIX BO3MYLIEHHUE
napaJyiellbHO CMELIeHHSIM YacTHL), TO YacTHLbl, Haxoasuwuecs Ha Go-
KOBOH TIOBEPXHOCTH €ro, y/Jep:KHBaeMble COCEJHHMH UYacTSMH CpENbI,
He GyAyT IperepreBaTb HHKAKUX OOKOBBIX cMellenuii. Bce cMelnenus
OyAyT IPOUCXOAUTD TONBKO [IapaJJIeNbHO OCH «CTEPKHs». PaccykaeHus,
IIPOBE/IeHHEIE B Mpefby X naparpadax, NpHMEHHMBl H B PacCMaTpu-
BaeMoM cayuae. Hano Tosnbko monyan IOHra E 3amenuth modyaem 00Ho-
cmoponHez0 pacmsascenus E'. B pesyabraTe 115 CKOpoCTH pacnpocTpa-
HEHHUs MPOJOJNbHBIX BO3MYLIEHHH B HEOr pAHMYEHHOH Cpefie MOJYYHTCA
BhlpaKeHHUE

5 .
¢ = B‘ . (83 l)



422 MEXAHUWKA YIIPYIUX TEJ [ra. x

WIH B CUJY cooTHowenu#l (77.9) u (78.5)

I—u — K—|—4/3G
l/<1+u TA—20 o l/ (83.2)

2. B HeorpanuyeHHoli TBepoii cpene, HapsAy ¢ MPOAOJBLHBIMH, MOTYT
PacnpoCTPaHATECA TaKKe nonepeyrvie 803mywjerus. Tak HaspBarTes
BO3MVIIEHUSA, B KOTOPHIX HYacTHULI CPeIbl CMEUATCH AepreHouKy-
ASpHO K HaNpaBJeHHIO pacnpocTpaHeHHsl BoamylleHus. CKoOpocTb
pacnpocTpaHeHusi TOTiepedHbiX BO3MYLIEHHH Momer ObiTh HalifeHa co-
BEpILIEHHO TaK Ke, KaK U COOTBETCTBYIOMASl CKOPOCTh AJ5 TPOJIOJIbHEIX
BO3MyIUeHHHA. 1151 3TOro B Cpejie MBICJEHHO BbIpeXeM MPOH3BOIbHLIHA
«CTep2KeHb», OChb KOTOPOro NapaJ/ijiefbHa HalpaBJeHUId pacrnpocTpaHe-
HHsI BO3MYIUEHHS, T. €. TIepPNeHHKYAsIpHa K HaNpPaBJeHUsIM CMEIeH s

yactuy (prc. 226). Eeau x ocHo-

71 BaHHIO TAKOI'O «CTEPIKHS» B Ha-

YaJbHLIA MOMEHT BpEMEHM TipH-

’ JIOXKHUTDb TIOCTOSIHHOE KacaTeslbHOoe

L W HanpshKeHWe T, TO B CTepXkHe

BO3HWKHeT Odedopmayus clsuea,

Puc. 226. pacnpoctpasswolasca co cKopo-

CTBIO, KOTOPYIO Mbi O0O3HAYNM C .

Paccyxnast Tak ke, kak H B § 81, naiineM, 4to KacaresbHoe Hanpsxe-
HHE T CBfA3aHO C €| M CKOPOCTBbIO YaCTHL, CTEPXKHSA U COOTHOUIEHHEeM

T=pC) 0. (83.3)

3nech v = Gy, rae y — yroa casura. Iocnenuu#l jerko Ha#iTH U3 cue-
ayownx coobpaxennii. 3a BpeMs ¢ CBOGOZHBIH KOHEIl CTEPIKHSA Nepe-
MelllaeTcst Ha pacCTosIHHE vf, B TO BpeMsl Kak caMO BO3MYILEHHE MPOXo-
aut nytb ¢ f. Ilockoabky v & ¢, OTCIOAa ClIeRyer
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M3 3THX COOTHOIIEHHH JerKo MOJYYHThb

er=) 2. (83.5)

3. Tlonmepeunbie BO3MYLUEHHS, €CAM OHH MaJbl, MOAYMHAIOTCA NPHH-
muny cynepnosunuu. IlostoMy B nomepeyHoM BO3MYILEHHH, Pacmpo-
CTPaHSIOEMCS B Ol Pe/ie/IeHHOM Hall paBJeHHH, IIJIOTHOCTH KHHETHUECKOH
H TIOTEH[Ma/IbHOM SHEepruil ogHHaKOBHEl. Bonpoc o HanpaBjaeHHH pacnpo-
CTpaHeHHsl TNONEPEUHOro BO3MYLIEHHS peHiaeTcss ¢ TOMOLIbIO 3Hepre-
THUECKHX coo0paKeHHH COBepILEHHO TaK e, KaK H /15 IIPOJ0JIbHEIX BO3-
MYLIEeHHH.

4. Tak kak K > 0, to u3 dopmya (83.2) u (83.5) caenyer

e, >0, (83.6)
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[Tostomy eciiH B HeOrpaHHUEHHOH cpejle BOZHHKJO Kakoe-THGO BO3My-
iieHye, TO, BOOOLIE TOBOPS, OHO PA3fAEJNUTCH Ha NPOAO/bHOE H MOme-
peuHoe, IpUYeM NTPOJOJIbHOE BO3MYIIEHHE MPHIET B TOUKY HaG/MIOAeHHUs
GblcTpee Homepeuroro. Heo6XoAUMOCTb Takoro pasjeneHus Henocpen-
CTBEHHO CJelyeT H3 IpDHHUMIA CYNEepNO3HUHMH MaJblX BO3MYUIEHHH,
COrJIaCHO KOTOPOMY IPOJOJbHOE H HOllepeyHoe BO3MYLIEHHS JOJKHbI
paclpocTpaHsiTbCs He3asucumo Opye om dpyea.

B kauecTBe mpuMepa BBIUMCJAHM CKODOCTH pACTPOCTPAHEHHS YNPYTHX BO3MY-
{leHH} B KeJe3e uM cTanu. M3 onwitos Hafigeno E = 21,2-1010 H/M2, G = 8,2 X
X 10w H/m?, p = 0,29, p = 7,8-10% xr/v®. Mcnonb3yst 3TH faunbie, nonyyum

c= ]/%: 5,2 103 m/c,

S VAR L
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)= f%=3,4-103 w/c.

¢ 6. 103 m/c,

3A0AYH

1. lokasaTb, YTO CKOPOCTb PACHpOCTPAnEHUs] KPYTHABHEIX KOJeGaHHH BIOJb
CTEPXKHSA COBIAJAET CO CKOPOCTHIO NONEPeUHbX BOMYUIEHHH C | .

Pemenue. JJas obulHoCTH 6yAeM CUHTaTb, 4TO CTepMeHb IpeACTaBJsieT
Co60H LUIHHIPHYECKYIO TPYOKY C BHYTDEHHHM DajgyycoM ry H HapyHHBIM PaJHYCOM 7.
[TycTe K OCHOBAHHIO TPYOKH NPHJOMEHB NOCTOSIHHblE KacaTesbHble HaNpsMeHus,
CO3/a10lKe BPALAOIIHH MOMeHT M OTHOCHTE/IbHO ee reoMeTpHYecKOH ocu. B TpyGHe
BO3HHKHeT JAeopMallisl KPYYeHHs, CKOPOCTb PacnpoCTpaHeHHsI KOTOpoi 0603HauuM C.
B Bo3MyleHHOH 06/1acTH BelllecTBO 6VIeT BPalllaThCsl ¢ MOCTOSIHHOH YTJIOBOM CKOpO-
cthi0 . Ecan MomeHT M neficTBoBas B TeueHHe BpeMeHH f, TO, OUEBHJHO,

Mi=lo,
rie [/ — MoMeHT uHepunu Bo3MylieHHoH o6aactu. C apyrofi cropons, M = fp =
= fot. dro naer f2 = [. Tloacrasass cioga [ = Y/, mol (ry — r1), ¢ = l/c (I — pnuHa
BO3MYLIEHHOI 00/1aCTH) U NOJMB3YSCh COOTHOWeHUeM (79.4), nonydnm

pc2=G.

2. Haiitu Bblpaxenye 4155 CKOPOCTH NPOJOJbHBIX 3BYKOBbIX BO3MYylLeHuil, pacrpo-
CTpaHsoWHNXCS B Ge3rpaHuyHOA JByMepHOH TOHKOH naactHHHKe. [lokasaTk, 4To 3Ta
CKOPOCTb MeHbllie, 4eM CKOPOCTb IPOJOJIbHBIX BO3MYLICHHA B HeorpaHHueHHOH Cpefie
(cMm. 3apauy k § 77).
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§ 84. Ckopoctb pacnpocTpaHeHHsl MONEpeYHbIX BO3MYILeHHH
B HATSIHYTOM LIHYype

1. Bo3MOKHOCTb pacnpocTpaHeHHs IIONEPEeuHbIX BO3MYyLIEHHH B
TBEPABIX Tesiax oOyc/oBJeHa NpHCYHieH WM TONepeuHod yIpyrocTsio,
T. €. CHOCOGHOCTBIO TeN COMPOTHB/ATECH BCIKOMY HM3MeHEHHIO (OpMBI,
npoucxoaauleMy 6e3 uameHeHus oobeMa. Ilonepeugas ynpyroctb MOXer



