YcaoBue
Sananume 11-2. 3Byk u I'yk

U3 npocrbix onbiros (Puc. 1) ciejyer, 4o MexaHndeckue B3auMo/ieiicTBus (1 3ByK B TOM YHCJIE)
[epeIaloTcsl B YIPYroil cpejie (MPOCTpaHCTBE) OT TOYKM K TOYKE HE MTHOBEHHO, a MEePeHOCATCS
YIPYTUME BOJHAMHU C KOHEUHOW CKOPOCTBIO ¢ (¢ < 00) 3a HEKOTODBI KOHEUYHBIl MTPOMEXKYTOK
BPEMEHU.

WNHTyUTHBHO MOHATHO, YTO CKOPOCTH PACHPOCTPaHEHUs YIPYTUX BOJIH (3ByKa) B JaHHOI cpeje
oIIpesiesIeTcsl TAKUMHU €€ MeXaHMIeCKIMI XapaKTePUCTUKAMU, KaK yIPYroCTbh U MHEPTHOCTD.

B pamkax jmannoro 3ajilanus BaM peJcTOUT H0Jiee 1oipodbHO pa300paTh MPOIECC PACIIPOCTPAHEHMST
YIPYTUX BOJIH (3ByKa) Ha JOCTATOYHO MIPOCTHIX MOJIEJISIX.

Pacemorpum ofaOposiHblit yupyruii crepxkensb (Puc. 2) HavaapHON JUIHHON [ U IUIOMABIO TIOTTe-

pPEYHOro cedeHus S, K CBOOOIHOMY KOHILy KOTOPOI'O MPUJIOKUIN cuty F'.

[Tox neiictBuem cuibl F' crepkend yumuanTcs (gedopMupyercs) Ha HeKOTOPYIo Besmauny dl (dl >
0), HasbIBaeMmyo abcosoTHO nedopmarueii obpasna (cm. Puc. 2).

[Ipu necdbopmarium cTrepkHs B HEM BO3HHKaeT oOpaTHas CHJIa yIPYyTOCTU ?y, KOTOpasl CTPEMUTCS

CKOMIICHCHPOBATH JieficTBUE BHEITHeN cuibl [,
Coryacno 3akony I'yka, mpoekmusa cuibl yupyroctu Fy, BO3HHUKIIAad B CTE€PyKHe, IIPH MAaJIbIX Jie-
dbopmarusx (dl < 1) ectb
F,=—kdl=F, (1)
rje k — K03 UIUEHT yIpyrocTu CTepsKHH.
Kosddurment ynpyrocru k crepKus 3aBUCUT KaK OT €r0 «T€OMETPHI», TaK U OT YIPYTUX CBOHCTB
ero Marepuasa

_ s
k=FE7,(2)
rie E — modyav FOnea (ynpyeocmu) marepuasia, U3 KOTOPOrO H3TOTOBJIEH CTEPIKEHb.
Moy FOnra marepuasia siBjisiercss TabJIMIHBIM JaHHBIM U u3Mepgercs B [E] = Tla = H/um?.
JeficTBUA CUJIBI TSXKECTH U CHJI TPEHUS U CONPOTHUBJIEHHUSA B JIAHHOU 3a/1ade He YUUTHIBATD.
Cnpasoyunvie dannwvie U Napamempst PacCMampPueaemots cucmems: MOJIIpHas Ta30Bas IOCTOSHHAS
R = 8,31 —2%_ \onspHas Macca Bosayxa M = 29 —— cKOpOCTb 3ByKa B BO3IyXe IIPH TEM-

MoJtbe K 7 MOJTB M

neparype t° = 20°C paBua ¢ = 343 (%), ypaBHenue ajmabarel: pV? = const, e v = z% , I
v

JIByXaTOMHOTO Ta3a (Bozmyxa) v = 1,4 , £ — rpedeckasi GyKBa «KCH».

Hactp 1. CkopocTh 3ByKa B yIPyroM CTep2KHE

[Iycrs ynpyruit crepkerb AB HajeTaer 10 HOPMAJU CO CKOPOCTBIO U Ha OYeHb JKECTKYIO (Hejie-
dbopmupyemyto) memogpukuyto creky (Puc. 3). [lnoTHOoCTh MaTepmaia cTep:KHS p, €ro MOJLY/Th
IOwnra (yuopyrocru) pasen E.

Cpa3sy mocjie MEXaHHIeCKOr0 KOHTAKTa CO CTEHKOW M0 CTEPXKHIO (OT CTEHKM) HAUMHAET 0OerKaTh
IPOJIOJIbHAS BOJIHA CxKaTHsl (BO3MYIIEHHUs) CO CKOPOCTBIO 3ByKa ¢ (cM. Puc. 3).

[Ipu sTOM K HEKOTOPOMY MOMEHTY BpeMeHu j1edOpMUPOBAHHON OKa3bIBA€TCs JIMIL 4YacThb DB
CTepzKHsI, JI0 KOTOPOIi ycIiesia JOWTH BOJIHA yIpyroro Bosmymienus (cm. Puc. 3). Byzem cuurars,



9YTO YACTUIBI CTepKHS B 910l obmactu (DB) yxke ocranommmch (v = 0) moj JeficTBUEM CHIT
YIPYTOCTH.

3amMeTnM, 9TO B 9TOT K€ MOMEHT BPEMEHHU JpyThe YaCcTUIlbl CTePXKHs (B ero «iajabHeil» qactu AD)
«KakK HU B YeM He ObIBAJIO» MPOJIOJIZKAIOT JIBUYKEHNe BIiepe]] (K CTeHKe) ¢ MPeXKHeH CKOPOCThIO U
(em. Puc. 3).

1.1 Merogom pasmepHocTeit mosryante GhOpMyJTy Jjisi CKOpOCTH 3ByKa ¢ = ¢ (F,p) B yupyrom
crepzkHe (€ TOTHOCTBIO 10 Ge3pazMepHOro KoadduimenTa &), B 3aBUCHMOCTH €I0 MOJLYJIs YIIPYTO-
cru (FOmra) E u miornoctn p.

1.2 Haiimure CKOPOCTH 3BYKa € B YIIPYTOM CTEPXKHE, PACCMOTPEB M3MEHEHNEe NMITYIbCa CTEPXKHS B
IIPOIIECCE €r0 CTOJIKHOBEHUS ¢ HeJiepbopMUpyeMoil CTEeHKO#. YcTaHoBuTe 3HaUeHUe Oe3pa3MepHOro
kodbdurmenTa &.

1.3 Haiijure cuny gasienust F, crep:kus Ha HeledOPMUPYEMYIO CTEHKY B Iporiecce yaapa (Bo
BpeMsI KOHTAKTa, CTEPXKHs CO CTEHOIH ).

Yacrtp 2. 3Byk m Jlamiac

CxopocThb 3ByKa B ra3ax BlepBble Oblia paccuntana V1. HbioTonoMm B ero 3mamenuToit pabore «Ma-
TeMaTHIeCKue Havaja HaTypasbHoil dusocodbuns (1687 r.). OgHako pe3yabraT MacTepa OKa3ascs
CUJIbHO 3aHM2KEHHBIM, U 0oJiee cTa JIeT PUYINHA JIAHHOW «HECTBIKOBKIY OCTaBaJIACh HESICHOIL. . .
JIumb B 1816 1. w3BecTHBIH dpaniy3ckuit maremaTuk [Ibep Cumon e Jlammac ucupaBuin «HeTOU-
HOCTH» HBIOTOHA, KOTOPBIN CINTAN, 3BYK PACIIPOCTPAHSIETCS «H30TePMUTIecKn». Jlarmmac mocTpomt
annabaTHYIO MOJIEb PACIIPOCTPAHEHNs 3BYKa U IOJTYyYHJ OJIECTsINee COBIIAJeHIe TEOPUN U IIPaK-
THKH!

st moctpoenust mojienn Jlammaca HeoOXoIMMO BBISICHUTD: KaKasl BEJIMYUHA UTPACT POJIb MOJLYJIs
IOura E nja razos?

PaccmoTpuMm mieasibHBIN a3 1O JaBIeHHEM Py B HEIOABUKHOM Tyiajkoit Tpybe AB jmmHoit [ u
IJIOIIA/IBIO TIOTIEPETHOrO cedeHust S, 3anepThlii MOJABUKHBIM repMerndHbiM mopinaeM D (Puc. 5).
1. ITpuaozkuM K TIOJBHZKHOMY MOPIIHIO cuity F', cxxumaroryio uieasbhbiii ras (Puc. 6). Ilycers nos
JleficTBIEM 9TOI CHJIBI TOPIIEHb CMEeCTUICS BjieBo Ha Masoe dl (dl < 1), a jJaBjeHune ra3a yBeJu-
YUI0CH 10 3HadeHus (po + dp), nupudem dp < p. Vcnonssys (1) u (2), Bepasure momysb FOura
F raza Baytpu Tpy6nl Yepe3 Besmuunsl (dp, dV, V'), tne dV = Sdl ecth nsmenenne oobeMa rasa
moj1 jeiicrBueM cuiibl, a V = S| — HavasbHBIH 00beMm raza. 2. Ilpumem Bo BHEMaHWe TOT (DaKT,
9TO MPH PAIPOCTPAHEHUH BOJIH (B TOM YHC/Ie U 3BYKOBBIX) OTCYTCBYET IIEPEHOC BelecTa. VHbIME
CJIOBAMU MacCCa BBIJICJIEHHOIO 00beMa rasa B mporecce ero jedopMaliun (CKATUsT WJIH PACTsIZKe-
HHUsI) OCTAaeTCsl MOCTOsTHHOM (m = pV = const) npu MasblX u3MeHeHuAX obbema dV U mI0THOCTH
dp raza. Vcmonb3yst paHnee TOJIyUeHHBIE PE3yJIbTATHI, JTOKAYKUTE YHUBEPCAJIBHYIO (hOPMYITY s

CKOPOCTH 3ByKa B razax (M KHUJIKOCTSAX) B BHIE C = 4/ Z—i , Tjie dp — W3MeHeHUe JaBJICHUs Ta3a
IIPU €ro YIUIOTHeHUH (pa3perkeHnt), a dp — COOTBETCTBYIOIIEE ITOMY M3MEHEHHe IIJIOTHOCTH ra3a.

3. Corutacno npesmnosnoxkenuio Jlammaca mporece pacupocTpaneHus 3ByKa B ra3e CJIeIyeT CIUTATD
aguabarndeckum (pV?7 = const, v = %) [Homyuure bopmyny Jlamraca jiist CKOpOCTH 3BYKa Cjp
B razax. 4. Ilo dopmyse Jlamnaca BBIMHCITITE CKOPOCTH 3BYyKa C;j B BO3JIyXe IPU TeMIIepaType
t° = 20°C.

2. JIuct orBeroB. 3amanme 11-2. 3ByK m 'yk

1. Hacts 1. CkopocTh 3ByKa B yIIPYIOM CTEp>KHE

1. Metoz pasmeprocreii (dbopmyra): ¢ =

1.2 CToIKHOBEHME CO CTEHKOIL:

CcC =

&=



1. Cuita naBienusi Iy cTepKHsT HA CTEHY:

F, =

Yactps 2. 3ByK u Jlamac

1. JokazarensctBo: E(dp, dV, V) = 2. lokazarensctBo (¢ = 4/%E ) :

2. 2.3 @opmyita Jlammaca 1y CKOPOCTH 3BYKa B rasax:
1. Cip =
1. YucsienHoe 3HaYeHNe CKOPOCTH 3BYKa B rasax 1o Jlamiacy (pacuer):
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