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[NpupaBuuBas 3Ty cu1y Macce siaemedta AB, yMHOKEHHOH Ha ero ycKo-
peHue, ToJyYuM

. S
R
OTKYyZla CHoBa moJaydaercst ¢opmyaa (84.1).

T =sé%,

§ 85. CxopocTh pacnpocTpaHeHHsl 3ByKa B XKHMIKOCTAX H rasax

1. JKuakocTd u rassl o0Maal0T TONBKO 06BEMHOL Ynpyeocmsro, HO
He ynpyrocteio ¢opmet. [JosTomMy B HHX MOTYT pPacnpoCTpaHATLCA
TOJILKO ITPOJOJbHbIE BO3MYIILEHHS, HO HE MOTYT PaclpOCTPaHSATLCH BO3-
MylleHHs nonepedHble. CKOPOCTb pacrpocTPaHeHHs NPOAOJBHBEIX BO3-
MYIIEeHHH B KHAKOH H/IH Ta3000pasHOl Cpeie MOKHO BBIYHCJAHTH O
dopmyJe (81.5). Ho ans storo Hajo peniuTb, YTO B 3TOM CJyuae HTpaer
poab Monyas HOura E. BooGpasuM, 4To XKuaxkas H/M ra3oobpasHas cpena
3aKJ/ioueHa B TJIAAKYIO NPSMOJNHHEAHYIO TpyOy NOCTOSIHHOTO Iolepeu-
Horo ceueHus. TpeHueM MexXAy cperod H cTeHKamu TpyObl nmpeHeGpe-
keM. CreHkH Tpy6pl 6yAyT NpeNfATCTBOBATH NONEPEUHOMY JBHIKEHUIO
Cpe/bl, HHCKOJABKO He Melllasi TPOA0JbHOMY ABHKEHHIO. I a3 UM XKUAKOCTh
B Takoll TpyGe MOXKHO paccMaTpHBaTh KaK CTepxkKeHb, BIOJb KOTOPOTO
pacnpoCTPaHsATCA MNpojo/bHble Bo3mylleHHs. Orauuue OT TBEPABIX
TeJl COCTOHT B TOM, YTO T'a3bl MOTYT CYIIECTBOBATD MM0AKO 100 0a8AEHUEM.
ITpu OTCYTCTBHH TaKOBOTO BCAKHH ra3 HEOrpaHHYEHHO pacilupuics Ghl.
[TosToMy Heo6X0AHMO NpeanosaaraTh, YT0 B HEBO3MYIIEHHOM COCTOSIHHH
JaBJeHHe BHYTPH rasa OTJIHYHO OT Hyad. O603HAYUM €ro nocpeaCTBOM
Py. Tak.xe GyaeMm nocTynath B cayuae »KHAKocTH. Ecau jaBnenue-
BHYTPH rasa IoJyUHT IpUpallleHue U caenaercs pagubiM P = Py + AP,
TO U3MEHHTCA W 06beM paccmMaTpHBaeMOH Macchl rasa.

Onpeznenum, Kak H3MeHenHe ofbema rasa AV cBsi3aHO ¢ MpHpalleHneM
ero pasaenusi AP. Ilpu stoM Mmbl GyneM mpeanosnararb, 4to AP Mmanio
no cpaBrenuto ¢ Py: AP < P,. Ecau ras 3akaoden B TpyGe, OIUH U3
KOHUOB KOTOPOH 3aKPHLIT MOABHXKHBIM TIOpIlIHEM, TO NPH H3MEHEHHU
JaBJeHHsl Ha NMOPIIEHb Ha BelHUWHY AP 1/uHa ra3oBoro crojifa usMe-
Hutcs Ha Al. Benauunna — (Al/l) ecTh OTHOCHTeNBHOE CxKaThe cToaGa
rasa. [lpu manwix cxarusx

ap=—at%,

rie A — nocrosinnas. C apyroit cropousl, dopmyay (75.7) nast crepxHs

MOJKHO Ilepenucath B Buje AP= —E (lA ), rae A(Al) — npupare-
HHe [UIMHBl CTepXKHS TIpH H3MeHeHHM JaBiendss Ha AP. Tlo
CMBIC/Ty OHO COBIIJA€T C TeM, YTO B C/1yyae ra3oBoro €1os16a Mbl 0603Ha-
uuay nocpeiactsoM Al Ilostomy, MeHsist o6o3Hauenue, Moaydab lOnra

MOXXHO OmOpeae/HThb TaKxKe C IIOMOLILbIO q)OpMyJIbI
ap=—EY, -~ (85.1)
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H3 Hee BHAHO, uTO B cayvae raszosoro crojiba A = E. Jlnuna croa6a
rasa [ nponopuunonasbHa ero o6bemy V, 1 IpeasiayiLyo GopMyay MOKHO
3amHcaTtb B BHJE

AP=—EA. ' (85.2)

B stom Buzge dopMy.a .coxpaHser cMbICa A1s Ji06oi dopMel cocyna,
B KOTOPOM 3aKJIOUeH ras, Torja Kak opmy.a (85.1) oTHOCHTCS TONBKO
K TasaM B COCYJaxX UMJIHHAPHYECKOH (DOPMEI.

Bynem cunTath, 4TO JaBJeHHE ra3a 3aBHCHT TOJBKO OT €ro oGbeMa V.
Torga ana Manblx u3MeHeHHH ofbeMa

AP =90 AV
HJIH
Ap:(—v§§>.(—4VV->.

CpaBHuBas 3Ty GopMyJ1y ¢ Npeiblayllell, BHAHM, 4TO B rasax (H *KHAKO-
¢TAX) poab Moayas FOHra urpaer BejuuHHA

ap
E=—V v (85.3)
Bmecto ofbema Tena V' ynoOHee BBecTH ILIOTHOCTL Q. Benuuuna Vp
ecTb Macca Tesa, OCTAlOWAfACA IOCTOAHHOH INpH BCEX H3MEHEeHHsX.

M3 coortHowennsa Vp = const nyrem auddepeHuHpoBaHHsT HAXOAUM

v dp
V=
a 1oToMy P
E=py - (85.4)

IMoacrasasn 310 BeIpaxenHe B GopmyJy (81.5), nonydaem 415 CKOPOCTH
3ByKa B rasax H JXKHIKOCTAX

F
c=yf%u (85.5)

2. IlpumennM copmyay (85.5) K BBIYHCIEHHIO CKOPOCTH 3BYyKa
B rasax. Brnepsele 310 Griio caenano HelotonoMm. O npuHAT, 4uTO H3-
MEeHeHHsl 1aBJEHHSA W IIJIOTHOCTH rasa B 3BYKOBO!H BOJIHE IMOAYHHAIOTCH

saxory Botirs — Mapuomma: P = Ap, rae A = const. Orcrona g—f =
P b

=A =5 B pesyavrarte noayuaercsa gopmyra Hewomona

on =='}/F%§. | (85.6)

31ech CKOpPOCTb 3BYKa ofo3fladena cp, YTOOH MOAUEPKHYTDH, UTO pedb
HJET O CKOPOCTH 3ByKa, BhIUHC/IAeMol 1o ¢opmynae Heiorona.
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IIpeo6pasyem dopmyay (85.6) x npyromy BHAY, Gosiee yno6HOMY
B UHCJIEHHBIX pacyerax. Kak u3BecTHO, 0ObeM, AaBjeHHe U abCosoTHas
Temriepatypa I HA€aJbHBIX ra30B CBSI3aHbI COOTHOLIEHHEM

PV =RT, (85.7)

rie R — nocrosHHass. Eciy ra3 B3fiIT B KOJHYECTBE OJHOTO MOJS, TO
noctosiHHass R OylLeT MMeTb OHO H TO »Xe YHC/JEHHOe 3HauyeHHe A
Bcex rasoB. OHa HasbIBaeTcsl YHUBEPCAALHOU 2a3080l NOCMOAHHOUL H
paBHa R = 8,31 -107 spr - K - mosip1. Hanomuum, uto so.1em HasbiBaercs
KOJIMYECTBO BEIIECTBA, Macca KOTOPOro B IpaMMaX YHC/JIEHHO paBHa
MOJIEKYJI5SIPHOMY BeCy 3Toro BeulecTsa [ OTClofa cleflyeT, 4To JIOTHOCTh P
cBsi3aHa ¢ oObeMoM V Mo/l HIealbHOrO rasa COOTHOIIeHHeM u = pV.
B pesyabrate noaydaem
RT

p=ETy, (85.8)
RT
Cp= %-. (85.9)

Bbancanm no 3Tolt opMyae ckopocTb 3ByKa B Bosayxe npu 0 °C
(T = 273 K). Bo3gyx ecTb cMechb pasiM4HBIX Ta30B, OCHOBHBIMH
YacTAAMH KOTOPOH sABAATCA asoT, (U = 28) u Kucjaopon (u = 32).
Cpennuil MoleKy/IspHBIA Bec TaKOH CMeCH MpHMeM paBHbIM p = 28,8.
Tloacrapasas B ¢opMmyny (85.9) uucieHHble 3HAYEHHS, MOJAYUHM Cp =
= 280 M/c. Onpit gaer ¢ = 330 m/c. Hanuyo 3uaunTe1bHOE pacxoxje-
HUe Mexay Teopuell H onbiToM. IlpHuHHa 3TOrO pacxoxieHHs aoJTO0E
BpeMsl ocTaBajach HemoHsTHoH. Ona Oblia ycraHoBjena Jlamiacom
(1749—1827) uwe B Hayane XIX Beka. 3akoH Dofinsg -— Mapuorra
OTHOCHTCS K TaKHUM M3MEHeHHsM JaBjeHHs U ofbeMa rasa, IpH KOTOpbIX
ero memnepamypa ocmaemes nocmosHHod. Mexay TeMm 3ByKoBasi BOJIHA
COCTOUT M3 CJAEYIOLIHX APYT 3a APYIOM cxcamutl W paspesceruti rasa.
Hapn cxkateiMu obsacTsiMM NpPOH3BOAHMTCSL BHeIUHSs paGora, KoTopas
UIeT Ha nogsullenHue ux memnepamyper. PaspexeHHble o0gacTtH camu
COBepIAOT BHEIIHIOK pafory M 6Jarojaps sToMy oxJaxjaarorcs. Tak
KaK CXKaTHfl H pa3pexeHHs COBEepIUAlOTCs odeHb OBICTPO, TO Temiepa-
TYpPHl MeXIy HHMH He YCIeBAalOT BHIPABHHBATBLCH: CXKaTble 00/acTH
BCerja TerJiee paspexeHHblX. Hanuune 3TOM pasHOCTH TemmepaTyp
TNOBLIILIAET Iepenaj AaBJeHHSI MEXKIY CXKATHAMH H Da3peKeHUsIMH H
BeIET K YBC/IHUEHHIO CKOPOCTH 3BYKa B raszax. 310 00CTOATENLCTBO H
He 6bIo yureHo Qopmy.iofi Hruiotona. HeloToH npH BhiuHCTeHHH CKO-
pocTn 3ByKa mnoxnctasusl B dopmynay (81.5) usomepmuueckuii modyas
ynpyractd E, a Hafo ObLio moJib3oBaThes aduabamusdeckum mooyiem
(cMm. § 79). KonnuectBeHHOe Hcc/iefiloBaHKe Bonpoca Gyaer Aado B Tome 11
Hallero Kypca.



