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3Ha4yeHue 3ByKa

= C NomMoLLbIO
pe4n nogu
obLlarTcs, ¢
NOMOLLbIO
criyxa
nony4yatoT
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3Ha4yeHune 3ByKa

= He MeHbLUuee
3Ha4YeHune 3BYK
nMmeeT angd
XUBOTHbIX .
[MpegynpexaeHu
e 00 onacHoOCTN,
Nnouck cedbe
NOOOOHbIX,
oTnyrmBaHue
XULLHWUKOB U T.M.




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




CrnocobHOCTb YenoBeka BOCMPUHUMATDL
yrpyrue konebaHus, cnywaTtb UX oTpa3nancb
B HA3BaHUM YYEHUSA O 3BYKE - aKYCTUKA

= (OT rpedeckoro akustikos - cnyxoBsowu,
CrnbllWnMbIN). BoobLle Yyernoseyeckoe yxo
CIbILUNT 3BYK TOJSbKO TOr4a, Korga Ha CriyxoBou
annapar yxa AeNCTBYIT MexaHu4eckmne
konebaHus ¢ YyactoTon He HXe 16 'L HO He
Bbilwe 20 000 Nu. KonebaHusa e ¢ bonee
HU3KUMWN U ¢ Bonee BbICOKMMM YaCcToTaMn Arns
4enoBEYECKOro yxa HecCnblWnMblI.
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" [lpegmeTom
u3uo02u4ecKou aKycmuku
N ABNSETCA caM OpraH crnyxa,
ero yCTpoucTBO U OeEUCTBUE.

» ApXumeKkmypHas aKkycmuka
M3yvyaeT pacrnpocTpaHeHue
3BYyKa B NOMeELLEHNAX,
BNUAHWE Ha 3BYK pa3MepoB U
doopMbl MOMELLEHUN,
CBOMCTB MaTepmarnos,
NOKpPbIBAOLLNX CTEHbI U
noTtonku, n T.4. [Npn aTom
ONATb UMEETCH B BUAOY
CITyXOBO€ BOCMNpPUATUE 3BYKa.
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» Qu3u4vyeckas akycmuka 3aHUMaeTCs U3ydeHnem
caMmnx 3BYKOBbIX KonebaHuun, a 3a nocnegHee
BpeEMSA OoxBaTuna n konedaHusa, nexawine 3a
npeaenamu CrbIlWMMOCTU (YIbTpaakyCcTuka).
OHa WnpOoKO UCNonb3yeT pasHoobpasHble
METOoAb! ANA npeBpaLleHns MeXaHNUYECKUX
KonebaHun B anekTpuveckne n oopaTtHo
(anekTpoaKkycTuka).

» My3bikanibHasa akycmuka nccrnenyet

MY3blKallbHbl€E MHCTPYMEHTbI 1 YCITOBNA UX
Hamnquuero 3BYyYaHUA.




VicTopundeckaqa cnpaBka

» [lepBble HabMOOEHNSI NO aKyCTUKK ObINu
npoBeneHbl B VI Beke Ao Hawlen apbl. [lngarop
YCTaHOBWST CBA3b MEXAY BbICOTOUN TOHA U
OJTMHOW CTPYHbI UK TpyObl n3gatoLLen 3ByK.

B IV B. 0 H.3. ApucToTenb NepBbi NpaBUMbHO
npencTaBus, Kak pacnpocTpaHseTca 3BYK B
Bo3ayxe. OH ckasan, YTo 3By4yallee Teno
BbI3bIBAET CXXaTue U paspexeHne Bosayxa u
OOBSACHUN 3XO0 OTPaXEHMEM 3BYyKa OT
NpenaTCTBUN.



VicTopnyeckasa cnpaBka

= B XV Beke JleoHapgo aa BuH4ym
coopmMynupoBarsn NpPUHLKUM
He3aBMCUMOCTU 3BYKOBbIX BOJIH OT
Pa3NnYHbIX NICTOYHWUKOB.
B 1660 roay B onbiTax PobepTta bonng
ObIN10 JOKa3aHo, YTO BO34AYX SABMNSAETCS
NPOBOAHNKOM 3BYKa (B BaKyyMe 3BYK He
pacnpocTpaHseTcs).



VicTopuyeckada crnpaBkKa

= B1700 - 1707 rr. Bbiunin Mmemyapsbl Kozedpa CaBepa no
aKycTuke, onyonmnkoBaHHble [Napmxckon Akagemmen
HayK. B aTux memyapax CaBep paccmaTpuBaeT
SIBNEHME, XOPOLLO N3BECTHOE KOHCTPYKTOpPaM OpraHoB:
ecnu ase TpyObl opraHa n3gatoT ogHOBPEMEHHO [Ba
3BYyKa, JT1LLUb HEMHOIO OTNU4atloLmnecs no BbICOTE, TO
CIblLUHbI NEPUOANYECKME YCUMNEHMNS 3BYKA, NOOOOHbIE
bapabaHHon apodbu. CaBep 0OBbACHUN 3TO ABMEHNE
nepuoanvyecknm coBnageHnem konebaHmm odbomnx
3BYyKOB. Ecnu, Hanpumep, oanH U3 OBYX 3BYKOB
COOTBETCTBYET 32 KonebaHusamM B cekyHay, a apyrom - 40
KonebaHnaM , TO KOHEeL, YHEeTBEPTOro KonebaHmnsi nepBoro
3BYyKa COBMagaEeT C KOHLUOM MATOro KorebdbaHust BTOpOro
3BYyKa M1, Taknum obpasom NponucxoanT yCureHue 3BykKa.



VicTopnyeckagda cnpaBka

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

» 3a TeM, HbIOTOH, OCHOBbIBAACh HA 3TUX
aKcrnepumMeHTarbHbIX pabotax CaBépa, gan
NepBbI pacyeT ANMMHbI BOMHbI 3ByKa U NpuULLEn K
BbIBOY, XOPOLLO N3BECTHOMY cenyac B OU3UKe,
4YTO AONS NI0OON OTKPbITOW TPYObI ANMHA BOSHbI
MCMyCKaeMoro 3BykKa paBHa yaBOEHHOMN ONNHE
TpyObl. "I B 3TOM COCTOSAT rnaBHeENLLNE
3BYKOBble ABMeHna".



VicTopunyeckasa cnpaBka

= K MaTeEMaTUYECKOMY pacCMOTPEHUIO
3afa4n o konebnwulencs ctpyHe B 1715 r.
NPUCTYNUN aHINMMNUCKNKA MaTeEMaTUK bpyk
Tennop, NOJIOXKMB 3TUM HaA4ano
MaTeMaTunyeckonm dounsmnke . EMy yaanocb
paccynTaTb 3aBUCMMOCTb YKCa
KonebaHnn CTpyHbl OT €€ AJZINHbI, Beca,
HaTAXEeHUA U MeCTHOro 3Ha4yeHus
YCKOPEHUA CUMbI TAXECTUN. DTa 3a4ada
Cpa3y Xe CTajna WNPOoKO U3BECTHA U
NpuBJieK/la BHMMaHME NMOUYTU BCeEX
MmaTeMaTnkoB XVIII Beka, BbI3BaB AO/TYIO
M NJIOAOTBOPHYIO AUCKYCCUIo. Elo
3aHUManucb cpean npoymnx MoraHH
bepHynnu n ero cbiH AdaHnnn bepHynnu,
Pukkatn n anambep.



VicTopnyeckagda cnpaBka

= B XVIII Beke ObINo nccrnegoBaHo MHOMO Apyrnx
aKyCTUYECKUX ABMEHUN (CKOPOCTb
pacnpocTpaHeHUs 3ByKa B TBepObIX TeMax n B
razax, pe3oHaHc, KOMOMHaLUMOHHbIE TOHa K Ap.).
Bce oHn 0ObACHANUCL ABMXKEHUEM YacTen
Konebntowlerocst Tena n Yactuy, cpeasbl, B
KOTOPOW pacnpocTpaHAeTcs 3BYK. VIHbIMU
crioBamMu, BCe aKyCTUYECKUE ABIEHUSA
O0OBACHANNCL KaK MexaHU4YecKkme npoLeccehl



VicTopnyeckasa cnpaBka

= B 1877 rogoy amepuKaHCKUN yYeHbIU
Tomac AnBa 3OuUCOH n300pen yCTpoOUCTBO
Ons 3anmcu U BoCnpon3BeaeHuns 3ByKa,
KOTOpbIN NOTOM cam e B 1889 roay
ycoBepLieHcTBoBars. 1300peTEHHbLIN UM
cnocob 3ByKo3anucu nony4unsn HasBaHue
MEXaHU4eCcKoro.



3BYKOBble YacCTOThl

» KonebaHua ynpyrouv nracTuHKU, 3akaTou
B TUCKaX, UMEIOT TeM Dosee BbICOKYHO
4acToTy, YEM KOopo4ye CBOOOAHbIN
KOoneonwmnmncsa KoHewl nnactuHkn. Koraa
yacToTa KonebaHun genaeTcs Bbllle Yem
16 U, Mbl HA4YMHaEeM crblwaTb KonedaHusa
9TOW NMTACTUHKN.

Taknm obpasom, 3ByK 00ycrnoBnnBaeTcH
MeXaHU4YeCcKnmMmn KkonebaHnsamm B ynpyrmnx
cpenax n tenax (TBepabiX, XUOKUX U
razoobpasHbix), HO He B BaKyyMe.



* TO, YTO BO34YyX - NPOBOAHUK
3BYyKa, Oblf10 AOKa3aHOo
nocTtaBrieHHbIM onbliToM PobepTa
bowna B 1660 rogy. Ecnn
3ByJalllee Teno, Hanpumep
9NEeKTPUYECKNN 3BOHOK,
NOCTaBUTb MO KOMOKO/
BO34YLLUHOro Hacoca, To Mo Mepe
OTKayMBaHUSA U3 Mo HEro
BO3AYyXxa - 3BYyK OyaeT genarbcs
cnabee, 1 HakKoHel, koraa noa
KOMNOKOJSIOM BECb BO34YyX
KOHYUTCS, 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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3BYKOBble SB1EHUS.

* [1pn pacnpocTpaHeHn 3ByKOBOU BOJHbI
NpouncxoauT 3aTyxaHune 3ByKa, CBA3aHHOE
C pa3rmM4HbIMU HEOBpPATUMbIMU
npoLleccamMmun. HacTtb aHeprum, Kotopas
NnepeHOoCUTCA 3ByKOBbIMU BONMHAMMN,
NnornoLjaeTca cpenou



3BYKOBble SB1EHUS.

7 |E',J'IFI 3BYKOBbIX BOJIH BbINMOJIHAKOTCA 3aKOHDbI
OTpaXxeHund n npenomMmieHnd, aHaliorm4Hble

3dKOHaM OTpaxXeHNA N NMPEJSIOMI1EHUA
CBETAa

WA IIIE.
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CBouncTBa 3BYyKa.

» OLyLleHne 3BYKa BbI3bIBAETCS 3BYKOBbIMU
BONMHaAMW, JOCTUTaAOLWMMIN OpraHa cnyxa -
yxa.



