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MCTOYHUKU 3BYKA.
3BYKOBbI€E
KoneobaHus.
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MMp, B KOTOPOM Mbl XUBEM, MNMOJIOH BCE€BO3MOXHbLIX 3BYKOB.
LLlenect nucTtBbI, CBUCT BeTpa, pPacCKaTbl rpoma, wWwwymMm MOPCKOro
an60ﬂ, neHue nNTuy, 3BepuHoe pbivyaHue...



MbI XXxuBem B MUNpe 3BYKOB, KOTOPbI€ NO3BONAKOT HaM NOJiyyaTtb
MHCbOpMaLIMI-O O TOM, HYTO nNpoucxoaunT BOKpPYT.

B pesynbrate cambiX pa3HOOOpa3HbIX
MHOIOYUCIIEHHbIX 3KCNEepUMEHTOB yaanochb

o1 YCTaHOBUTb, yTo 3BYK BO3HUKaeT
%7 Bcnegcreue koneb6aHua ten. UcTtouyHukamm
' '& ) 3BYyKa ABNAIOTCA Tena, KOTOpble

koneobnotcAa. ATM KonebaHusA nepenaroTcs
MOJi1eKyniaMun BO34yXa n Halle yXO,
BOCNMpUHNMan IATU KOﬂeﬁaHMH,
nHTepnpeTnpyer uUX B TMNOHATHblIe HaM
owyueHunA 3ByKa.

3ByK — 3TO MexaHu4yeckue KorebaHus, pacrnpocTpaHALWUEeca B YNpPyrux
cpeaax, rasax, XXMAKoCcTAX U TBepAbIX Tenax, BOCpMHUMaeMble YXOM.



KonebaHna meTtannuyeckom nNacTUHKMU
nepeparwoTcA  OKpyXawlwemy  BO3AyXY. Korpa
NflaCTUHKA OTKIOHUTCS, HanpumMep B NIeBYH CTOPOHY,
OHa  ynJsioTHAeT (CXuMmaeT) cnowm BO34yXa,
npureraroLwme K HeU crnesa; Npu 3TOM CrIou Bo3ayxa,
npuneralwwWmMn K nNnNactTuHe C nNpaBoOUM CTOPOHDI,
p uTCA U OTKINIOHEHUU NNacTUHbLI B NpaBylo
cTopg o XMMaeT CcrioM Bo3Ayxa cnpaBa W
pa3pexaeTt Bo3ayxa, npunerawowme K Heum C
NneBoN CTOpPOHbLI, MU T. A. CxaTne U paspexeHue
npunerarwwWmMx K MnacTUHe crioeB Bo3ayxa Oyaer
nepepaBatbCA COCeAHUM cCriosiM. JTOT npoLuecc
oymeT nepuvoavyvecKM MOBTOPATHLCA, MNOCTEMNEHHO
ocrniabeBasi, 40 NOSIHOrO NpeKpaLweHna KonedbaHuun.

Takum oOpa3om, KonebGaHUA  MNMACTUHKU
BO30YyXXAalT KornebaHus OKpyXxarwliero Bo3gyxa M,
pacnpocTpaHAfCb, [AOCTUraldT YyXxa  4erioBekKa,
3acTtaBnss Kornebartbcs ero 6apabaHHYO NepernoHKy,
BbI3bIBas pasapaxeHue CINyXOBOro HepBa,
BOCMPUHMMaeMoe HaMM KaK 3BYK.




YBenuumm AfiMHy nNnacTuUHbl B TUCKAaX,
yTOObI YacToTa ctana < 16 Iuy.

N Ha oyaeT
coBe KO Us, HO
3BYK y M.

'py3 Ha npyXuHe oyaeTt
coBepLwaTtb KonebaHus, HO
3BYK Mbl HE YCNbILWNM.

He BcsAKoe koneonoweecs Teno ABNAeTCA NCTOYHUKOM 3BYKaA.



KonebaHusa BOo3AyXa, WUCTOYHUKOM KOTOPbLIX HABJIAETCAHA
KorneonoLlleecs Tero, Ha3biBaloT 3BYKOBbIMU BOJIHAMMW.

]
CTpyHa
Noka CTPYHa KoneGneTcn, Mbl CJ1bILUUM 3BYK.
Ecnun ocTaHOBUTbL CTPYHY, 3BYK NpPeKpaTUTbCA.
|

Bokpyr Hac O4YeHb MHOrro MCTOYHUKOB 3BYyKa. 3BYK WU, UHau4e,
3BYKOBble BOJSIHbl — 3TO MeXaHU4yecKue KonebaHua cpeabl C
yactotamum 16 Ny — 20 KMy .



KamepToH - MeTannuyeckas poratka, ykpensiéHHasi Ha silm4vke 6e3 nepenHemn
CTEeHKU ANnA ny4wero n3nyyeHus 3ByKOBbIX BOJIH.

Ewe B 1711 roay Tpyb6ay koponesBbl EnunzaBetbl OxoH LUop n3 AHrnuu
n3oopen cneunanbHbIU UHCTPYMEHT, B KOTOPOM HYXAaNUCb BCe MY3bIKaHTbI
M HaCTPOMULLMKM MYy3blKaNnbHbIX WMHCTPYMEHTOB. JTOT nNpudbop umen BuAa
MeTansim4ecKon BUJSIOUYKU, KOTOpasa umMmerna aBa 3youa. MMeHHO 3Ta BUINOYKa U
Oblna Ha3BaHa KAMEPTOHOM.



Ecnu ygaputb MONOTOYKOM MO KOHLAM

poraTtku KaMepToOHa, OH oynet

nsgaBaThb «YUCTbINY» 3BYK,

HasbiBaeMbl My3bIKaJlbHbIM moHoM NN

(Hanpumep, HOTY. «NnsA» NepBON OKTaBbl
c yacToToi 440 Tu)..

MpuaBuHeM 3ByYaLLUN KAMEPTOH K JIETKOMY LUAPUKY Ha HUTW.

LlLlapuk TOoT4yac e OTCKOYUT B CTOPOHY. Tak npoucxoauT MMEHHO WU3-3a
YacTbIX KOnebaHU KOHUOB poraTku KamepToHa.



KamepTtoH ¢ manon (nopsigka 16 'y) cobCcTBEHHON YacTOTON 1 BOMbLION
aMnnNuTyaon konebaHun.

——
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3akonyeHHasi CTeKnNAHHas ToHkas u Y3Kaa MeTanrindeckas

/ nnactuHa MoJ10CKa C OCTpuem.

Mpu 6bICTPOM NepemeLLeHMU NAaCcTUHKN Kornebnewtaeca ocTpue
OCTaBNsieT Ha Hen cnepn B BUAe BONTHOOOpa3HOU NUHUMN.

BonHoobpa3sHasa nuHMA ovyeHb 6rnm3ka K cuHycoumpge. MoxHO
CYUTaTb, YTO Kaxaas BeTBb 3ByYallero KamepTtoHa coBepLuiaeT

rapMoHu4yeckue KonebaHma.*




PaccmoTpum onbiT.

NMomecTnB OyAMNBHUK Ha nNoAylueyke
noa KOJIOKON BO3AYLUHOMO Hacoca, Mbl
3aMeTUM: TUKaHbe CTaHeT TUlle, HO BCEé

3BYK pacrnpocTpaHsieTca B nwobdou ynpyroum cpepe -

TBEepOOWU, XUOKOU U ra3oodbpa3HOU, HO He MOXeT
pacrnpocTpaHATbLCA B BaKyyme.

pacnpocTpaHsieTcs B BaKyyMme.

CKopoCTb 3ByKa B BO3gyxe CpaBHUTENbHO
BennKa: nexut B uHtepBane ot 300 m/c npwm
-50°C po 360 m/c npu +50°C. 3T1o B 1,5 pa3a
Oonblie, 4YeM CKOpPOCTb MNacCCaXUPCKUX
CaMOJEToB. B XNAKOCTAX 3BYK
pacnpocTtpaHsieTca 3aMeTHO ObicTpee, a B
TBEpAbIX Tenax — ewe obicTpee. B ctanbHOM
penbce, HanpumMmep, cKopocTb 3BykKa - 5000
m/c.




lSm

MexaHu4yeckune KkonebaHus, YyactoTta Kotopbix npeBbiwaeT 20 000 Iy,
Ha3bIBalOTCA YIbTPa3BYKOBbLIMU, a KOfiebaHUA € YaCTOTaMU MeHblLue
16 'y — MH(ppa3BYKOBbLIMM.

YnbTpa3sByk U MHdpasByK B nNpupoae pacnpocTpaHeHbl TaK Xxe
LULMPOKO, KaK U BOJTHbI 3BYKOBOro AnanasoHa.

YHbrpa'ssyKOBi:.le cMrHanbl,' nocbiniaemble netyyen MbIWbIO B Nonete, UMetoT XapakTtep
OYeHb KOPOTKMX UMMNYSLCOB — CBOEOGPa3HbIX LWeNYKoB. [ANMTeNbHOCTL KaXaoro Takoro
‘wenyka t =14-5mc. ExeceKkyHAHO Mbllb NMPOU3BOAUT OKONMO AECATU TaKMX LLIESTYKOB.



JxorioKkauusi — onpeaenieHMe paccTossHUA A0 O6beKTa.

3BYKOBbI€ BOJSIHbl OT UCTOYHUKA 3BYyKa AOCTUraloT
AHa Mopsi, oTpaxarwTca M OeryT oOpaTHO, HecAa C
cobonm 3xo. OHO ynaBnuBaeTCA YYyBCTBUTESIbHbLIM
npubopoM, yCTaHOBJIEHHbIM Yy AHULWA Kopabna. Yachl
U3MepAIoT NPOMEXYTOK BpeMeHu Mexay
BO3HUKHOBEHMEM 3ByKa MU npuxogom 3xo. J3Has
CKOpPOCTb 3BYKa B Boie, NIerko BbIMUCIUTb pacCTOsiHUe
A0 OTpaxawLwen nperpagbl, onpeaenntb rNyouHy
MOPSA UJTU OKeaHa.







«foBOpPAT» NN pbIObLI?




«foBOpAT» N pbIOLI?

MHorve Ha 3TOT BOMNpOC OTBEeTAT oA4HO3Ha4YHO: «HeT!» 3TO MHEeHMe aaxe 3aKpenunocb B NOroBopKe:
«Hewm kak pbl6a». Ho Tak nu 3To Ha camom fene?

OgHaxAabl y4eHble UCNbITariM HOBble KOHCTPYKLUU NOABOAHbLIX MUKPOJOHOB (rmapodoHbl). OHuU
npeaHasHavyanMcb BOBCe He AN TOro, YToobl y3HaTb, YMEIOT N pbiObl pa3sroBapmBaTth, a ANA ApYrux
uenen. Ho To, 4To OGHapPyXMUNOCb BO BpeMSl 3TUX UCNbITaHUN, 3aCTaBUIO YYEHbIX 3aCOMHeBaTbLCS, TakK
nm yx 6eamonBHbl MOpckue obutatenu. EaBa Tonbko npmbopbl ObINK onyLweHbl B rIyOMHY okeaHa,
KaKk B HayWHMKaxX MOCHNbIWAariCA HaCTOALWMMA XOpP CaMbiX HEBEPOATHbIX 3BYKOB: MUCK U pblYyaHue,
XprOKaHbe U CBUCT, KapkaHbe U cKpexeT. Bce Obinn B HeAOYMEHUM U HEe MOINN TONIKOM OGBLACHUTD,
OTKyAla B3SASINCb 3TU 3BYKU. [lpM NOBTOPHLIX MUCNbITAHUAX BCE OOBACHUIIOCHL OYEeHb NpPOCTO.
Oka3biBaeTcsl, 3TO pa3roBapuBaloT Mexay cobou pbiObl . YYeHbIM gaxe yaanocb YyCTaHOBUTb, KTO U3
MOPCKUX obuTaTeneun Kak pasroBapuBaer.

YepHOMOpcKkasa cTtaBpuaa naeTt, Kak cobaka, a 3BYKM,
KoTopasi wu3gaetr Kedanb, MNOXOXWM Ha  UOKaHbe
nowaauHbiX KonbiT. MOPCKOW HanMmuM ypuuT U XpHOKaeT, a
Kapacu, Kapnbl U ca3aHbl, 3arnaTbiBas nuily, AOBOJSIbHO
npu4yMokuBaroT. Mopckon KOHeK npuiiesnikupaet. BbloH m
yropb nuwaTt. A30BCKUA ObIYOK pPbI4YUT. AdpUKaHCKUK
YyewynyaTHUK MAYKaeT, CJIOBHO KOLLKaA.

MNMoxanyn, camasa 6ontnMBas MopcKasa pbiba - Tpurna.
OHa HenpepbIBHO BOPYMT U KBakKaeT. BbiscHunocb, 4To
HeT HU OA4HOMN PbIObI NI MOPCKOro XXUBOTHOrO, KOTOpoOe
Obl Kaxpgoe no-cBoeMy He pa3sroBapuBano. [axe Te,
KOTOpble KaXyTcs 6e3MONBHLIMU, TOXE pa3roBapuBaloT,
TONbKO OHU U3[AKT 3BYKM BbLICOKOW  4acCToOThbl,
HeAOCTYNHbIe ANsl YeNoBe4YeCKoro yxa.




3akKknoyeHue

YenoBek XXUBeET B OKeaHe 3ByKa, OH oobmMeHunBaeTcsa uHpopmaumeu c
NOMOLLLIO 3BYKa, BOCMPUHUMAET €e OT OKpPyXalwluX ero nroaeu.
[Mo3TOMy 3HaTb OCHOBHbLIE XapaKTepPUCTUKU 3BYKa, ero noaBuabl U nx
UCNosb30BaHUe NPOCTO Heobxoaumo. Ucnonb3oBaHue 3BYKOBbLIX U
yIbTpa 3BYKOBbIX BOJIH HAXO0AUT BCce Oorbluee NPUMEeHeHUue B XXU3HU
yenoBeka. Mx wucnonb3ywdT B MeOUUMHE U TeXHUKE, HaA WUX
MCNONIb30BaHUM OCHOBaHbl MHOrMe npubopbl, OCOOeHHO Ans
uccriegoBaHUA MOpen U oKeaHoB. 'Ae n3 — 3a CUNBLHOIo NOrnoLWeHns
paguoBONH 3BYKOBble W ynbTpa 3BYKOBble KonebaHus ecCcTb
€AUHCTBEHHbIM cnocob nepepavn MHgopmauunu.

Kak ObINno cka3aHO Bblille 4erioBEeK XMUBET B OKeaHe 3ByKa U Ham
TakKKe He HYXHO 3abbiBaTb U O YUCTOTE 3TOro okeaHa. CunbHble
IWWYyMbl OMacCHbl ANA 300pPOBbA 4erioBeKa UM MOryT npuBecTU K
CUJbHbIM rOJIOBHbIM OONAM, PaCCTPOUCTBY KOOpAUHAUNN OBMXEHUS.
[MO3TOMY HYXHO C yBaXeHUeM OTHOCUTCA K CTOJSIb CIJIOXXHOMY W
UHTEpPEeCHOMY SIBFIEHNI0, KAKUM eCTb 3BYK.
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