3BYKOBbI€ BOJIHb

Mup, okpy>karoLwmnimn Hac, MOXXHO Ha3BaTb MUPOM 3BY
3By4YaT BOKPYr HacC rorioca nogen n mysbika, Wym Be
LebeT NTUY, POKOT MOTOPOB U LLUENECT JINCTBHLI.

A 4TO Takoe 3BYyK?




[locTaBMM nepej coboM HECKOJIbKO BOMPOC

HaMAEM Ha HMX OTBETbHI:

A 4TO TaKoe 3BYK?
[ToyeMy 3HaHMA O 3BYKe TaK BaXKHbl A1 Ye/ioBe
[ToyeMy B necy, He BUAA O0OBEKT Mbl MOYKEM €ro
C/blWwaTb, €C/IM OH U34AET 3BYK?
[loyeMy Mbl BHavyane BUAMM OObEKT M3AatoLLmUM
3BYK, @ MOTOM €ro CJibILLUMUM?

[ToyueMy 3x0 He Bcerga MOXHO yCbllaTb?



\

NocTaBMM nepej cobom BONpocC U HaUAEM

OTBEThbl.

- A 4YTO TaKoe 3BYK?

~ PaccMoTpuM aBa OCHOBHbIX acrnekTa:
~ ®uU3anyeckmum n 6bITOBOM.



V' MnoTe3bl:

- Bonpoc: A 4To Takoe 3BYK?

- Hawu rmnortesbl:

-~ 3BYK - 3TO CpeACTBO nepeaayu u npuéma nHdbopmaumm
= 3BYK - 3TO MEXAHUYECKHE YNpYyrme BOJIHbI.




= Mup 3BYKOB TaK MHOroobpaseH,
boraTt, KpacuB, pa3HoobpaseH,
Ho Bcex Hac My4aeT BonpocC

= OTKyaa 3ByKM BO3HMUKALIOT,
Y10 cnyx Haw BcCroay ycnaxkaarT?
[Mopa 3agyMaTbCA BCepbes.



~ C nomolLLbto peyu nam obLaTca, C
MOMOLLbIO C/1yXa MoJIy4atoT
MHMOPMaLMIO 06 OKPYKalOLLEM MUPE.



~ C pu3n4YeCcKoM TOUYKH 3peHHA:

~ 3BYK - 3T0 MEXaHUYECKUE YNPYIrne BoJHbl,
PacrnpoCTpaHSAOLWMECH B rasax, *UIKOCTSX,
TBEpPAbIX TENAX.
Bo/iHbl, KOTOPbIE BbI3blBAOT OLLYLLIEHUE 3BYKA

~ c vactotom ot 16 'y no 20 000 'y Ha3bIBa
3BYKOBbIMM BOJIHAMM (B OCHOBHOM
NpoAo/ibHbIE).




- [pnunHa noaBneHMA 3ByKa - BUbpauma (KonebaHmaA) Ten, XoTA
KoniebaHMA 3a4acTyo He3aMeTHbI 4J/1A Halwero raasa




BoKpyr Koneb6aoWwerocs Tesia BO3HMKAT KOJIe6aHMS OKpY:KatoLLeM
KOTOpble pacnpoOCTPaHAKTCA B NPOCTPaHCTBE.



= MCTOYHMKU 3BYKA — PU3MYECKUE TeNa,
KOTOpble KOJIE60TCA , T.€. ApoXaT U/un
BMOPUPYIOT C YaCTOTOM
oT 16 go 20000 pa3 B cekyHay. Bubpupytoulee
T€N0 MOXKeT ObITb TBEpAbIM, HanNpumMep, CTpRY
MM 3€MHaA Kopa, ra3oobpasHbIM, Harnpmme
CTPYA BO3JyXa B AYyXOBbIX MY3blKa/lbHbIX
MHCTPYMEHTaX
MM B CBUCTKE UU KUOKUM, HANpUMEpP, BOJ
Ha BoJe.



\

NocTaBMM nepej cobom BONpocC U HaUAEM

OTBEThbl.

~ [oyeMy 3HaHMSA 0 3BYKE TaK BaXKHbl A1 Ye/ioBeEKA?

~  MOXHO paccMOTpeTb ABa OCHOBHbIX acrneKTa:
~ ®uU3anyeckmum n 6bITOBOM.



@FMHOTG3bIZ

- Bonpoc: lNoyeMy 3HaHUA O 3BYKe TaK BaXKHbl ANA
YyesioBeKa?

- Hawu rmnoTesbl:
-~ 3BYK - CpeACTBO nepeaayv MHpopmMaLuu.
~ 3BYK - MICTOMHMK NOJIOXKUTEJAbHOIO U HEraTUBHOIO BO34EUCT

Ha OPpraH1U3M.




/1na YyenoBeKka U MHOTUX MBOTHbIX 3BYK AB/IS@
cpe/cTBOM 06MeHa MHDOPMaLMeEN

3ByKOBaF| MH(POPMALMA CONPOBOXKAAET YesIOBEKA HA MPOoTA
BCEM €r0 *KM3HU, MO3TOMY 3HAHMA O 3BYKE UrpatoT 60/1bLLYIO
NpU CO34aHMU: KaYeCTBEHHbIX 3BYKOBbIX MCTOYHUKOB (aKyCT
CUCTEMBI), 3BYKOM301ALUMUN (CTYAUM 3BYKO3ANMUCKU) U T.A.

[ NyXxoHeMble U cTpajalowme TyroyxocTblo 064es1ieHbl 60/1bLUM
KOZIMYECTBOM MHPOPMaLUN.



My3bika 1 LWYyM
3BYKU BbICOKMX U HU3KUX YaCTOT

YMepeHHas, CNOKOMHAaA My3blKa NJI0A0TBOPHO B/IMSAET Ha
IeATENbHOCTb Ye/I0BEKA M Ha €ro oTAbIX.

PUTMMYHAZA - NOGYXJaeT YesnoBeKa K pellnTesIbHbIM AeUCTBUAM.

LLIyM - 37O 3ByKOBOM Mycop. HanoxeHne 60/1bLIoro KoimyecTsa
KonebaHuM 6ecrnopao4HO CMeLaHHbIX 04HO OTHOCUTE/IbHO
ApYroro 1 Npom3BoJIbHO M3MEHSAWMX MHTEHCUBHOCTb BO BpE
NPUBOAAT K CJIOXKHOM bopMe KonebaHnU. Takme CNoXKHble
KonebaHus, cocTosAlmMe M3 60/1bLIOTO YMC/1a NPOCTbIX 3BYKOB
Pa3/IM4HOM TOHA/IbHOCTU, Ha3bIBAIOT LLIYMaMM.

KaxkabI1 4enoBek B ropoje CTpajaeT LyMoBOM 60/1e3HbI0. LUyMm,
0COOEHHO 60/1bLLION MHTEHCUBHOCTM, HE NPOCTO HagoedaeT U
YTOM/IAET - OH MOXET CepbE&3HO NosopBaTh 340poBbe. [103TOM
N0AU, UCNOJIb3yA 3HAHMA O CBOMCTBAX 3BYKa, CO34al0T pa3/IMyH
poJa 3BYKOM3015AUMM.

BbICOKOYACTOTHbIE 3BYKM pa3fpaxkatoT Yes0BeKa,. A 3BYKM HU3K
4aCTOT paspyliaroule 4eUCTBYIOT Ha BHYTPEHHWE OpraHbl Yes
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NocTaBMM nepej cobom BONpocC U HaUAEM

OTBEThbl.

~ [loyeMy B niecy, He BMAA 0OBEKT Mbl MOXKEM €ro CJibllaTb, eC
M3JAET 3BYK?

~ DTOT BOMPOC NyYLle BCEro 06bACHAETCS C (PMU3MYECKOU TOYKM
3pEHMS.



¥ noTesb:

- Bonpoc: lNoyeMy B necy, He BIZS O0OBEKT Mbl MOXKEM €
C/bllWaTb, €CJIN OH U3JaEeT 3BYK!

- Hawwu rmnortesbl:
~ BO3MOXHO 3BVYK nepenaéTcn OoT OAHOI'oO AepéBa ADVIOMY U T.

-~ BepoaTHee Bcero 3BYK o61ajaeT CBOMCTBOM Orubartb
npenaTcTBUA.




KaK Mbl BbIACHM/IX, 3BYK MoOrjaouaetca NopmMcTs
Te/laMU U OTpaXKaeTca OoT TBEPAbIX Tel.

[oaToMy, nepesaya 3ByKa oT 0HOro AepeB
IpyromMy 6yaeTt HeBO3MOKHaA.

CnepoBaTe/ibHO 3ByKOBasA BOJIHA OrMbaeT
NpensTCTBMA.

ABneHne ormbaHua BoJIHAMM NPENATCTBUM
Ha3blBalOT AUdPaAKLMEN.



\

NocTaBMM nepej cobom BONpocC U HaUAEM

OTBEThbl.

[ToyeMy Mbl BHavyane BUAMM O0ObEKT M34aloLWMM 3BYK, a NOTO
C/IbILLMM?

\

ITOT BOMPOC Jly4lle BCEro 06bACHAETCA C (DU3MUYECKOM TOUYKM 3pe



@FMHOTG3bIZ

- Bonpoc: lNoyeMy Mbl BHa4ane BUAMM OOBEKT U3J
3BYK, @ MNOTOM €ro CJibIlLUMUM?

-~ Hawa runoTe3sa:
- BO3MOX»HO 3BVYK UMeeT onpeae1éHHVIo CI{ODOCTb\_




~ PacnpocTpaHeHue 3BYKOBbIX BOJIH NMPOUCXOAMT C
KOHEYHOM CKOPOCTbI. ITO MOXHO YBUIETb M3
npocTeMLIMX HabaaeHMn. Ecam B Jasim npomcxoamt
rpo3a, BbICTPEJI, B3pblB, CBMCTOK MapoBo3a, yAap
TOMOPOM M T.M., TO CHayasia BCE 3TU ABNEHUSA BUIHO,
TO/IbKO MOTOM, CMYCTS HEKOTOPOE BpeMS, CJIblLLEH 3B



~ Kak U BcAKas BoOJIHA, 3BYKOBAs BOJIHA XapaKTepU3YETC
CKOPOCTbIO PAcnpoCTPaHEHUS KOJIEBAHWUIN B HEMN.

~ CKopocCTb pacnpocTpaHeHMs da3bl BOJIHbI B YNPYrou
cpeae XMAKOCTU MU rasa 3aBUCHUT OT CXKMMAEMOCTH
NJIOTHOCTU 3TOM cpebl. B XMAKOCTAX M rasax 3ByK
pPacnpoCTpaHAETCA C NOCTOAHHbLIM ZaB/I€EHUEM U €ro
CKOPOCTb MPOornopuMoHasibHa KOPHIO KBagpaTHOMY M3
abcosiloTHOM TemnepaTtypbl ras3a T.



B cyxom Bo3ayxe, coaepxawmm 0,03% yrnepoaa, npu
temnepatype 0 °C ckopocTb 3ByKa paBHa 331,5 M/c, a
NoBbILLEHMEM TeMNepaTypbl YBE/IMYMBAETCA:
v=331,127T,rpe?’ 1/273 - KOapPUUMEHT
pacluMpeHua rasa. B Boge 3ByK pacnpoctpaHaeTcs
npMMepHO B 4,25 pa3a 6bIcTpee, YemM B BO3yXe, a B
TBEP/bIX TeNax - ewwe obicTpee (okono 5103 - 6103 M



YT06bI OnpeaenmTb CKOPOCTb 3BYKa B
BO34yXxe:

V=s/t , rpe

V - CKOpOCTb 3BYKa (METp B CEKYHAY)

S - pacCcToAHME A0 UCTOYHMKA (MeTpbl)

T - BpeMA pacnpocTpaHeHMA (CEKYHAbI)

J
L
)
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[ToctaBuMm nepen coboun BONpoc 1 HanLe

HEro OTBETHI.

- [loyeMy 3X0 He Bcerga MOXKHO YyC/blwaTb?

ITOT BOMPOC Jlyylle BCEro 06bACHAETCA C (PU3MYECKOM TOUYKU 3PE



[ MnoTe3bl:

- Bonpoc: lNoyeMy 3x0 He BCcerga MOXHO yC/bllaTh?

- Hawa runortesa:

~ 3JXO - 3TO He npejAcKasyemMoe fBJIEHUe.
~ (O6pa3oBaHMe 3Xa 3aBUCMT OT CBOMCTB Cpefibl M1 06 BHEKTOB




~ [epBoe nNpeAnonoxKeHue Tenepb MOXHO OTOPOCUTb, T
KaK YeJIoBEK Hay4mcs co3aaBaThb YC/I0BMA A5 €ro
BO3HMKHOBEHMS.

~ O6pa3oBaHME 3Xa 3aBUCMT OT CBOMCTB Cpe/ bl M 06 bEKTOB

- C ABNIeHMEM OTpaXKeHMS 3BYKa CBA3aHO TAKOEe M3BECTHOE sIBNIEHME, K
OHO COCTOMT B TOM, YTO 3BYK OT MCTOYHMKA JOXOAMT [0 KaKOro-To
NpenATCTBMA, KOTOPOE U ABNAETCA FPaHULIEN [BYX Cpej, OTparkaeTcs
Hero, W Bo3BpaLlaeTca K MecTy, I/le 3Ta 3ByKoBas BOJIHA BO3HMKANA. U
NMEPBUYHbBIM 3BYK M 3BYK OTPAXKEHHbIM JOXOAAT A0 C/yLIATENS He
OZJHOBPEMEHHO, TO OH_CJIbILUMT 3BYK [iBaXK/bl. 3BYK MOXET UCMbITaTb U
HECKOJIbKO OTPaXKeHUM.

Torjaa MOXKHO yC/bllaTbh 3BYK MHOro pas. Hanpumep packaTbl FpomMa



[pn oTparkeHMn 3ByKOBOWU BOJIHbI OT MEHE
NJIOTHOM CpeAbl, HanpuMep NErkume rasbl,
,3ByKOBasA BOJIHA, paCcnpOCTpaHALLAACS
BO34yXe, I'IpOXO,CI,MT yepes Hee, BOoBJIEKa
4acTULbl 3TOM Cpejbl B BO/IHOBOE
ABUXEHME N YaCTUYHO OTpaXKaAcCh




O6cyaeHne nnaHa paboTsl.

[poBeaeHME 3KCNEPUMEHTOB, DUKCaLMa M 06paboTKa |
pe3y/ibTaToB.

Oc?opMneHme pe3y/ibTaToOB M NpeaBapuTesibHaAa 3almTa -
1,5 Hegenu.

NToroBas KoHdepeHuMa 1 3alumTa paboT - nocaeaHUM
NeHb 3-U Heaenu.
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