VICTOUYHUKIM 3BYKa.
3BYKOBble KOonebaHwus.

dusunka 9 knacc
CocTaBun :
yuntenb Kynewosa C.E.






3Ha4yeHue 3ByKa
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3Ha4yeHne 3ByKa

» He MeHbLUuee
3Ha4YeHune 3BYK
nMeeT angd
XUBOTHbIX .
[MpegynpexaeHu
e 00 onacHoCTU,
Nouck cebe
NOOOOHbIX,
oTnyrmBaHue
XULLHWUKOB U T.M.




3BYK - 3TO MexaHunyeckue KkonebaHus,
KOTOpble paCcnpoCTPaHSAOTCH B YNpyrou
cpeae: Bo3ayxe, Boae, TBEpPAOM Tenie U T.
n.




CrnocobHOCTb YenoBeka BOCMPUHUMATb
yrpyrue kosiebaHus, cnywaTtb UX OTpa3nanch
B HAa3BaHUU YYEHUSH O 3BYKeE - aKyCTUKA

= (OT rpedeckoro akustikos - cnyxoBowu,
CrnbllWnMbIN). BoobLle Yyernose4veckoe yxo
CIbILUNT 3BYK TOJSTbKO TOr4a, Korga Ha CriyxoBou
annapart yxa AeNCTBYIT MexaHu4eckmne
konebaHus ¢ YyactoTon He HXe 16 'L HO He
Bbilwe 20 000 Nu. KonebaHusa e ¢ bonee
HU3KUMW U ¢ Bonee BbICOKMMM YaCcToTaMn A
4enoBEYEeCKOro yxa HecrbIlWnMblI.
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" [lpegmeTom
u3uoo2u4ecKou aKycmuku
N ABNSETCA caM OpraH cryxa,
ero yCTpouUCTBO U OeUNCTBUE.

» ApXumekmypHas aKkycmuka
n3y4vyaeT pacnpocTpaHeHue
3BYyKa B MOMeLLEeHNAX,
BNUAHWE Ha 3BYK pa3MepoB U
doopMbl MOMELLEHUN,
CBOWCTB MaTepmarnos,
NOKPbLIBAKOLLNX CTEHbLI U
noTtonku, n T.4. Npu aTom
ONATb UMEEeTCH B BUAOY
CITyXoBO€ BOCMNpUATHE 3BYKA.
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» Qu3uyeckasa akycmuka 3aHUMaeTCs U3ydeHnem
caMmx 3BYKOBbIX KonebaHun, a 3a nocnegHee
BpeEMS oxBaTuna n konedaHusa, nexawine 3a
npenenamMmu CrbILLUMMOCTU (YyNbTpaaKkyCcTuKka).
OHa WMpOoKO UCNonb3yeT padHoobpasHble
METOoAb! ANA npeBpaLleHnss MEXaHUYECKUX
KonebaHun B anekTpuveckne n oopaTtHo
(anekTpoaKkycTuKa).

» My3bikanibHasa akycmuka nccrnegyet

MY3blKallbHbl€E MHCTPYMEHTbI 1 YCITOBNA UX
Hamnquuero 3BYyYHaHUNA.




VicTopunyeckaqa cnpaBka

* [lepBble HabMOOEHMSI NO aKYCTUKK DObINu
npoBeneHbl B VI Beke Ao Hawlen apbl. [lngarop
YCTaHOBWJST CBA3b MEXAY BbICOTOUN TOHA U
OJTMHOW CTPYHbI U TpyObl n3gatoLLen 3BYK.

B IV B. o H.3. ApucToTenb NepBbi NPaBUMbHO
npencTaBus, Kak pacnpocTpaHseTcsa 3BYK B
Bo3ayxe. OH ckasan, YTo 3By4allee Teno
BbI3bIBAET CXXaTue U pa3pexeHne Bosayxa u
OOBbSACHUN 3XO OTPaXEHMEM 3BYyKa OT
NpenaTCTBUN.



icTopunyeckagqa cnpaBka

= B XV Beke JleoHapgo aa BuH4um
cdoopmMynupoBarn NpuMHUUM
He3aBMCUMOCTU 3BYKOBbIX BOJTH OT
Pa3NnNYHbIX NICTOYHUKOB.
B 1660 rogy B onbiTax PobepTta bownns
ObIN10 JOKa3aHo, YTO BO34AYX SIBMNSAETCS
NPOBOAHNKOM 3BYKa (B BaKyyMe 3BYK He
pacnpocTpaHseTcs).



VicTopuyeckada cnpaBka

= B1700 - 1707 rr. Bbilunin memyapsbl Kozedpa CaBepa no
aKyCcTuke, onyornmnkoBaHHble [Napmxkckon Akagemmen
HayK. B aTux memyapax CaBep paccmaTpuBaeT
SIBNEHME, XOPOLLO N3BECTHOE KOHCTPYKTOpPaM OpraHoB:
ecnu aBe TpyObl opraHa n3garoT ogHOBPEMEHHO [Ba
3BYyKa, JT1LLb HEMHOIO OTNM4atloLKnecs no BbICOTE, TO
CIblLIHbI NEPUOANYECKME YCUMNEHMUS 3BYKA, NOOOOHbIE
bapabaHHon apobu. CaBep 0b6BLACHUN 3TO ABMEHNE
nepuoanvyecknm coBnageHnemM KonebaHmm ooomnx
3BYKOB. Ecnu, Hanpumep, oanH U3 OBYX 3BYKOB
COOTBETCTBYET 32 KonebaHusam B cekyHay, a apyrom - 40
KonebaHuaM , TO KOHEL, YHEeTBEPTOro KonebaHmnsi nepBoro
3BYyKa COBMaga€eT C KOHLUOM MATOro KoriedbaHust BTOporo
3BYyKa 1, Taknum obpasom NponucxoaunT yCcureHue 3BykKa.



VicTopuyeckasa cnpaBka

= HakoHel, CaBep nepBbIn NbiTancs onpeaennTb
rpaHnLy BOCNpUATUS KonebaHnn Kak 3BYKOB:
ONs HU3KUX 3BYKOB OH YKasan rpaHuuy B 25
kKonebaHun B cekyHay, a ansa sbicokux - 12 800.

= 3a TeM, HbOTOH, OCHOBbLIBAsACb Ha 3TUX
aKcrnepuMmeHTanbHbIX padbotax CaBepa, gan
nepBbIv pacyeT ANMMHbI BOMHbI 3ByKa U NpuLLen K
BbIBOAY, XOPOLLO N3BECTHOMY cenyac B oU3UKe,
4yTO ANS NI0OON OTKPbITOW TPYObI ANMHA BOSIHbI
MCMyCKaeMoro 3BykKa paBHa yaBOEHHOMN ONNHE
TPpYyObl. "I B 3TOM COCTOSAT rnaBHeEULLMNE
3BYKOBbIe ABMeHna".



VicTopunyeckasa cnpaBka

= K MaTeEMAaTUYECKOMY PacCCMOTPEHUIO
3afa4n o konebnwulencs ctpyHe B 1715 .
NPUCTYNUN aHINMNUCKNKA MaTeEMaTUK bpyk
Tennop, NOJIOXKMB 3TUM HaA4ano
MaTeMaTunyeckom dounsmnke . EMy yaanocb
paccymMTaTb 3aBUCMMOCTb YKUCa
KonebaHnn CTpyHbl OT €€ AJZINHbI, Beca,
HaTAXeHUA U MeCTHOro 3HauyeHu4
YCKOPEHUSA CUJIbl TAXKECTU. DTa 3a4a4a
Cpa3y Xe CcTana WNPOKO M3BECTHA U
NpuBJieK/la BHUMMaAaHME NOUYTU BCeX
MmaTeMaTnkoB XVIII Beka, BbI3BaB AO/TIYIO
M NJIOAOTBOPHYIO AUCKYCCUIO. Elo
3aHUManucb cpeaun npoymnx MoraHH
bepHynnu n ero cbiH aHunnn bepHynnu,
Pukkatn n anambep.



VicTopuyeckasa cnpaBka

= B XVIIlI Beke ObINoO nccrnegoBaHo MHOMO ApYyrnx
aKyCTUYECKUX ABMEHUN (CKOPOCTb
pacnpocTpaHeHUa 3ByKa B TBEPAbIX Tenax n B
raszax, pe3oHaHC, KOMOMHALMOHHbIE TOHA U Op.).
Bce oHM oO6bAacHANNCL ABUXEHUEM YacTewn
Konebntowlerocs Tena n Yactuy, cpeasbl, B
KOTOPOW pacnpocTpaHAeTcs 3BYK. VIHbIMU
clioBaMu, BCe aKyCTUYECKMe ABMNEHNS
00OBACHANNUCH KaK MexaHn4YecKkme npoLeccehl



icTopunyeckagqa cnpaBka

* B 1877 rogoy amepuKaHCKUN yYeHbIU
Tomac AnBa 3OuUCOH n300pen yCTpoOUCTBO
0118 3annucu U BocnpousBedeHns 3ByKa,
KOTOpPbIM NOoTOM cam e B 1889 rogy
ycoBepLueHcTBoBarn. 300peTeHHbIN UM
cnocob 3ByKo3anucu nony4unsn HassaHue
MEXaHNY€eCKOro.



3BYKOBbl€ YacCTOThl

» KonebaHua ynpyrouv nracTtuHKU, 3akaTou
B TUCKaX, UMELIOT TeM Dosee BbICOKYHO
4acToTy, YeM KOopo4ye CBOOOAHbIN
Koneonwwmmncsa KoHewl nnacTtuHkn. Koraa
yacToTa KonebaHun genaeTcs Bbllle Yem
16 U, Mbl HQ4YMHaEeM crnblwaTb KonedaHusa
9TOW NMTACTUHKN.

Taknm obpasom, 3ByK 0OycnoBnnBaeTcH
MeXaHU4YeCKMMn KonebaHnsamm B ynpyrmnx
cpenax n tenax (TBepabiX, XUOKUX U
razoobpasHbiX), HO He B BaKyyMe.



* TO, YTO BO34YyX - NPOBOAHUK
3BYyKa, OblN10 AOKa3aHOo
nocTtaBneHHbIM onbiToM PobepTa
bowvna B 1660 rogy. Ecnu
3ByJalllee Teno, Hanpumep
9NEeKTPUYECKNN 3BOHOK,
NOCTaBUTb N0 KOJTOKOS
BO34YLLUHOro Hacoca, To Mo Mepe
OTKa4ynBaHUA 13 Mo Hero
BO34yXa - 3BYK OydeT aenaTbCc
cnabee, n HakoHeLl, koraa noa
KOMNOKOJSIOM BECb BO3AYyX
KOHYMTCS, TO 3BYK MPEKPATUTCS.
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nx'KonebaHusx Teno
10 TOCKUMAET c*
a, npuneraowwmii .
OBEPXHOCTH, TO, Ha060pOT
aspexeHve B 3TOM Cii
Takum ob6pazom, PaENROCE

3ByKa B Bo3gyXxe H
Korneb6aHMn NNOTHO!
NOBEpPXHOCTU ‘
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3BYKOBbLIE ABMEHUA.

* [1pn pacnpocTpaHeHn 3ByKOBOU BOJSIHbI
NpoOMCXoaUT 3aTyxaHne 3ByKa, CBA3aHHOE
C pa3nnyHbIMU HEOBPATUMbBIMU
npoueccamMmun. Hactb aHeprnm, Kotopas
NepeHOCUTCSA 3BYKOBbIMM BONMHaAMMW,
NnornoLjaeTca cpenou



3BYKOBbLIE ABMEHUA.

7 |E',J'IFI 3BYKOBbIX BOJIH BbINMOJIHAKOTCA 3aKOHDbI
OTpaXeHund n npernomMmieHnd, aHalriorm4Hble

3aKoHaM OTpa)keHUsa U NpenomMneHud
cBeTa
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CBouncTBa 3BYyKa.

» OuyLleHne 3BYKa BbI3bIBAETCS 3BYKOBbIMU
BONMHaMW, JOCTUraAOLMMKN OpraHa cnyxa -
yxa.



