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PacnpocTtpaHeHue 3ByKa B NPOCTPaHCTBE U ero Bo3AencTBue Ha
opraHbl criyxa 4yesfioBeka

naH.

1. PacnpocmpaHeHue 38yKka @ npocmpaHcmee u e2o eo3delicmeue Ha
op2aHbl Cl/lyxa 4Yyesioeeka.

2. Ceolicmea 38yKa u e20 xapakmepucmuKu.

3. Wym. My3bika. Peyb.
4. 3aKoHbI pacripocmpaHeHUs1 38yKa.

5. UHppaseyk, ynnbmpa3eyk, 2unep38yk.

lMpeducnosue.

M — 3TO pacnpocCTpaHALWNECH B yNnpyrnx cpeaax — ra3ax, Xuagkoctax u TBép,D,bIX Tenax — MmexaHmn4yeckue
KonebaHus, BOCNpUHMMaeMble opraHamMmu criyxa.

Terlepb HEMHOIo nopa3mblLLTIAEM. Ecnn, HanpumMmep, B ropax ynan KaMeHb, a pagom He ObIITO HUKOTO, KTO MOT Obl
ChnblllaTb 3BYK €ro nageHud, cyuiecrtsoBall 3ByK UInn HeT? Ha BOMPOC MOXHO OTBETUTb N NMOJTIOXUTESIbHO U
oTpuuaTesibHO B paBHOIZ CTENeHUn, TaK KaK CIoBO «3BYK» MMeeT [ BOAKOe 3Ha4YeHne. |_|03TOMy HY>XHO YyCIOBUTbCA,
YTO Xe CHUTaTb 3BYKOM — (bl/|3l/l‘-leCKoe ABl1eHne B Buae pacnpocTtpaHeHnsa 3ByKOBbIX konebaHuii B BO3ayxe unun
owlyuleHua cnywartend. I'IepBoe Nno CyLecCTBY ABIAETCA FIpVI‘-II/IHOVI, BTOpOE cneacrtemnem, npu 3Tom nepBoe
NnoHATUE O 3BYKE — 00bEeKTUBHOE, BTOpoOE — Cy6'beKTI/IBHOE.

B nepBOoM Clty4ae 3BYK DENCTBUTENBHO npeacrtaBndeT coboli noTok QHEpPInn, TeKyLLI,eVI nogo6Ho PEe4YHOMY MOTOKY.
Takon 3BYK MOXET U3MEHNUTb Cpeay, Yepe3 KOTOPYH OH NpoxoauT, h CaM USMEHAETCA €l0. Bo BTOPOM Cry4ae nog
3BYKOM Mbl MNOHMMaeM Te oLyl EeHNA, KOTOPble BO3HUKAKT Yy CrywlaTtenad npu BO34ENCTBUN SByKOBOVI BOJIHbI Yepea3
CJ'IyXOBOVI annapart Ha MOa3r. Cnblwa 3BYK, 4HeJlOBEK MOXET UCMbITbIBATb pa3finyHbie 4yBCTBaA. Camble
pa3Hoo6pasHble 3MOLUMN BbI3bIBaE€T y HAac TOT CIOXHbIN KOMNNEKC 3BYKOB, KOTOprVI Mbl Ha3blBaeMm My3bIKOl7I. 3ByKVI
COCTaBJTIAKT OCHOBY pe4u, KoTopas CIy>KXUT rmaBHbIM CpeaCTBOM obLweHnsa B YenoBeyeckom obLuiecTBe. U,
HaKoOHeL, CyLlleCTByeT Takas cbopma 3BYKa, KakK LUyM. AHanus 3ByKa C noaunummn Cy6'beKTI/IBHOFO BOCMPUATUA bonee
CITOXXeH, 4YeM npun 00BbEKTUBHOW OLIEHKE.

PacnpocmpaHeHue 38yKa e npocmpaHcmee u e20 eo3delicmeue Ha op2aHbl
cnyxa 4Yyesiogeka.

Mpn [OCTUXKEHMMN 3BYKOBOW BOJTHOW KaKOWM-NTMOO TOYKM NPOCTPaHCTBA, YacTuLbl BELLECTBA, 40 TOro He
COBepLUaBLLME YNOPSO0YEHHbBIX ABWKEHUI, HaYMHAKOT Konebatbea. Jlioboe ABuKyLLeecs TeNO, B TOM YMCIE U
konebnoLeecs, cnocobHo coBepLuaTb paboTy, TO eCTb OHO obnagaet aHepruen. CnegoBaTernbHO,
pacnpocTpaHeHue 3ByKOBOW BOMHbI CONPOBOXAAETCA pacnpocTpaHeHneM aHeprumn. VICTOYHMKOM 9TON SHeprum
ABnseTca konebnioLleecs TeNo, KOTOPOe U N3Ny4aeT B OKpyKatoLLee NPpOCTPaHCTBO(BELLECTBO) SHEPIUIO.
OpraHbl criyxa YenoBeka cnocobHbl BOCNpUHMMAaTL KonebaHust ¢ yactoton oT 15-20 repy go 16-20 Teicsd repu.
MexaHuyeckme konebaHus ¢ ykazaHHbIMU YacTOTaMu Ha3biBaKOTCS 3BYKOBBLIMU UM aKyCTUYECKMMU(aKyCTUKa —
YyYEHUE O 3BYKE)

WTak, 3ByK — 9TO BONTHOBOM KonebaTenbHbIN NPOLECcC, NPOUCXOAALLMIA B YIIPYroi CPeae M Bbi3bIBAKOLLUA CIyXOBOE
owyuieHve. OgHako BOCNPUMMYMBOCTb YeroBeKa K 3Bykam usbmnpaTenbHa, MO3TOMY Mbl FOBOPUM O CIbILLUUMbIX U
HecnbIWNMbIX 3ByKax. COBOKYMHOCTb TEX U APYrMX B OOLLEM HAaNOMUHAET CMEKTP COMHEYHbIX JTy4€El, B KOTOPOM
ecTb Bugumasi obnactb — OT KpacHOro 4o hMoneToBOro LBeTa 1 ABe HEBUANMbIE — MHAppaKpacHas n
ynbTpaduoneToas. [1o aHanorMm ¢ ConHeYHbIM CMEKTPOM 3BYKU, KOTOPbIE HE BOCMPUHUMAIOTCA YernoBeyYeCcKnm
YXOM, Ha3blBalOTCS UHPaA3BYKamMu, yNbTPasByKamu 1 rmnep3Bykamu.

YT0 Xe nponcxoauT B OpraHax crnyxa C pasfvyHbIMU CUCTEMaMM 1 NpoLeccaMmu npeobpasoBaHust cnyxa?
PaccmoTpum cTpoeHune criyxoBoro annapaTa vyernoseka.
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Hapy>xHoe yx0 COCTOMT 13 YLLIHOW PakOBWHbI M CIIyXOBOro Npoxofa, CoeanHsitowmnx eé ¢ 6bapabaHHom nepenoHKoN.
OcHoBHas hyHKUUSI HAPY)XKHOTO yxa — onpeaerneHne HarnpaBneH1s Ha UCTOYHUK 3ByKa. CrnyxoBOW Npoxon
NPeACTaBNSALWNIA CyXXatoLLyCs BHYTPb TPYOKY ANVHON B ABa CAHTUMETPA, NPefoXPaHSIET BHYTPEHHNE YacTh yxa
N nrpaeT ponb pe3oHaTopa. CrnyxoBoKn Npoxof 3akaH4nBaeTcs 6apabaHHOW nepenoHkon — MmembpaHown, koTopasi
KornebneTcsa nog 4encTBMEM 3BYKOBbIX BOSH. IMEHHO 34eCh, Ha BHELUHEN FPaHULLE CPELHErO yXa, U MPOUCXOAUT
npeobpasoBaHne 0OBHLEKTUBHOIO 3BYKa B CyObEKTMBHBIN. 3a GapabaHHOM NePEnOHKOM pacnofioXeHbl Tpu
MarneHbKNX COEOUHEHHBIX MeXOy CODOM KOCTOYKM: MOJTOTOYEK, HAKOBaITbHSI U CTPEMS], C MOMOLLbK KOTOPbIX
KornebaHus nepenatoTcsa BHYyTPEHHEMY YXY.

Tam, B CriyxOBOM HepBe, OHU Npeobpa3syoTcs B arekTpuyeckue curHansl. Manas nonocTtb, rae Haxoautcst
MOJIOTOYEK, HAKOBarbHS U CTPEMSI, HAMoOIHEHA BO30YXOM M COeOQMHEHA C MOMOCTbIO pTa EBCTaxMEBOW TpyOON.
bnarogapsa nocnegHen nogaepXuBaeTcs 0OgMHaAKOBOE AaBNEeHNe Ha BHYTPEHHIO N BHELLHIO CTOPOHY
6apabaHHol nepenoHku. OBbIYHO eBCTaxmeBa Tpyba 3aKkpbiTa, @ OTKPbIBAETCS NMLIb NPU BHE3AMHOM N3MEHEHWU
OaBreHnsa(npu 3eBaHum, rMoTaHum) Ansa BbipaBHMBaHMSA ero. Ecnn y yenoBeka eBcTaxmeBa Tpyba 3akphbiTa,
Hanpumep, B CBSA3M C NPOCTYAHbIM 3ab0neBaHNEM, TO AaBlEHNE He BbIPaBHUBAETCS, U YEIOBEK oLlyLlaeT 6onb B
yLiax.

Hanee konebaHus nepegatoTcs oT 6apabaHHOM NEPENOHKN K OBarlbHOMY OKHY, KOTOpPOE SABISETCS Havanom
BHYTPEHHEro yxa.

Cwvna, gencTeytowas Ha 6bapabaHHyt0 NepenoHKy, paBHa NPoOU3BeAeHNI0 aBMNeHUs Ha nnowaab 6apadbaHHon
nepenoHKun.

Ho HacTosiLne TanHCTBa Crnyxa Ha4yMHaKTCA C OBaINbHOrO OKHA. 3BYKOBbLIE BOSHbI PAacnpOCTPaHSTCSA B XXUAKOCTH
(nepunumde), kKOTopoW HanomnHeHa ynuTka. ATOT OpraH BHYTPEHHErO yxa, No (hopMe HAaNMOMUHAIOLLUIA YINTKY,
UMeeT ANVHY TPU CaHTUMETPA U MO BCEW ANVHEe pa3fenéH neperopoikon Ha ABe YacTu. 3BYKOBbIE BOMHbI JOXOAAT
00 neperopogku, ormbatoT e€ n ganee pacnpoCcTpPaHSATCS MO HAMPaBNEHUIO MOYTH K TOMY XXe MECTY, I4e OHU
BMepBble KOCHYMNNCb NEPeropoaKku, HO YXe C APYron CTOPOHbI.

Meperopogka ynuTkn COCTOMT N3 OCHOBHOW MeMBpaHbl, O4EHb TONICTON 1 TYron. 3ByKoBble korebaHna co3aaroT Ha
€€ MOBEPXHOCTM BONTHOOOpa3Hyto psibb, Npy 3TOM rpebHn ANs pasHOoM YacToTbl f1eXaT B COBEPLUEHHO
onpeaenéHHbIX y4acTkax MembpaHsbl.

MexaHuyeckme konebaHus npeobpasyroTcs B areKTpuYeckue B cneumanbHOM opraHe(opraHe Koptu),
pa3MmeLLEHHOM Haa BepXHEN YacTbio OCHOBHOM MeMOpaHbI.

Hap opraHom KopTu pacnonoxeHa rekropuansHag memopaHa. Oba aTu opraHa norpyeHbl B )XUOKOCTb —
aHAoNMMAY M OTAENEHbI OT OCTarlbHOW YacTu ynuTKM MeMOpaHon PelncHepa. Bonocku, pactywime us opraHa
KopTu noyTv npoHM3bIBalOT TEKTOPUanbHY0 MembpaHy, 1 Npy BO3HUKHOBEHUN 3BYKa OHM COMPUKAcalTCcs —
NPOMCXOAMUT Npeobpa3oBaHne 3ByKa, TENEPb OH 3aKOANPOBaH B BUAE 3NEKTPUYECKNX CUTHAOB.

3aMeTHyI0 porib B YCUINEHMW Hallel CNOCOOHOCTM K BOCIIPUSITUIO 3BYKOB UrpaeT KOXHbIA MNOKPOB M KOCTW Yepena,
4YTO 0DYCNOBMEHO MX XOPOLLEN MPOBOAMMOCTLIO. Hanpumep, ecrniv NpunoXxuTb yXO K penbcy, TO ABUKEHUE
NpuonmKaLLEerocs noesaa MOXXHO OOHapPYXXUTb 3a[4,0Mro 40 ero NosiBNeHus.

Ceolicmea 38yKa U e20 xapaKmepucmukKu.

OcCHOBHbIE (hM3NYECKNE XapaKTEPUCTMKM 3BYKA — YAcToTa U MHTEHCUBHOCTb KornebaHun. OHM 1 BRMAKOT Ha
CMNyxoBOe BOCMpUATME NoJen.

[Mepronom konebaHus Ha3blBaeTCs BPEMS!, B TEHEHUE KOTOPOro coBepLuaeTcst 04HO noriHoe konebaHue. MoxHO
NPUBECTU B MPUMEP KavaroLLMACH MasTHUK, KOr4a OH U3 KpanHero neBoro nosnoXeHus nepemeLLaeTcs B KpanHee
npaBoe 1 BO3BpaLlaeTca 06paTHO B MCXOOQHOE MOMOXKEHME.

YactoTa KonebaHuin — 3TO YNCHOo NOfHbIX KonebaHun(neprModoBs)3a O4HY CeKyHAy. ATy eQMHMLY Ha3bIBaloT repLem
(F'y). Yem Gonblue yacTtoTa KonebaHuin, Tem bonee BbICOKUIA 3BYK Mbl CrbILLMM, TO €CTb 3BYK MMeeT bornee
BbICOKMI TOH. B COOTBETCTBUM C NPUHATON MexayHapoaHon cuctemon eauHuy, 1000 My HasbIBaeTCcs Kunorepuem
(klu), a 1.000.000 — merarepuem (MIw).

PacnpeneneHue no yactotam: crbilnmble 3BYKU — B npegenax 15INy-20ky, nHgppassyku — Hxke 1501,
ynbTpassyku — B npeaenax 1,5¢10* 10’ Tu; runepssykn - B npegenax 10° 10Ty,

YX0 YenoBeka Hambornee YyBCTBUTENBHO K 3BykaMm ¢ YactoTor oT 2000 go 5000 kI'y. Hanbonblas ocTpoTa cnyxa
Habnogaetca B Bo3pacT 15-20 neT. C Bo3pacToM Crnyx yxyaLwaeTcs.

C nepuogom v 4actoTon konebaHun cBs3aHO NOHATUE O ANWHE BOSHbI. [NIMHONM 3BYKOBOW BOJSTHbI Ha3bIBAETCS
paccTosiHue Mexay ABYyMS nocnefoBaTenbHbIMU CryLLEHNAMU UNU paspexeHusamMmu cpebl. Ha npumepe BosH,
pPacnpoCTPaHAOLLNXCHA Ha NOBEPXHOCTM BOAbI, - 3TO pacCTOsiHUE MeXAy ABYMsI rpeBHsaAMM.

3ByKM pasnunyaroTcs Takke no Temopy. OCHOBHOM TOH 3BYKa CONPOBOXAAETCA BTOPOCTENEHHBIMU TOHAMM,
KOTOopble Bceraa Bbille no Yactote(obepToHa). Tembp — 3TO kKayeCTBEHHasi XapakTepucTuka 3Byka. Yem Gonblue
00epTOHOB HaKMagblBaeTCA Ha OCHOBHOW TOH, TEM «COYHEEY» 3BYK B MY3blKallbHOM OTHOLLEHUN.

BTopas ocHoBHasi xapakTepucTuka — amnnurtyaa konebaHun. 310 HambonbLuee OTKIOHEHWE OT MONOXeHNs
paBHOBECUSA NMPU rapMOHUYECKMX KonebaHuax. Ha npumepe ¢ MasgTHUKOM — MakCumarnbHOE OTKITOHEHME €ro B
KpaviHee neBoe nonoxeHve, Nbo B KpaviHee nNpaBoe nonoxeHve. AMnnutyaa konebaHui onpegenset
WMHTEHCUBHOCTL(CuNy) 3ByKa.




Cuna 3BYyKa, Uin ero MHTEHCMBHOCTb, ornpenenAaeTcAa Konn4eCTtsom aKyCTquCKOVI QHEpPInn, I'IpOTeKaIOLIJ,eﬁ 3a O4HY
CeKyH4y 4epes nnowaab B 0O4AMH KBa,D,paTHbIIZ CaHTUMETP. CnepoBaTtesnbHO, UHTEHCUBHOCTb adKyCTU4ECKMX BOJTH
3aBUCUT OT BEJTUYUNHbI aKyCTUYECKOro aaBlieHnd, co3gaBaemMoro MCTO4YHUKOM B cpefe.

C WMHTEHCUBHOCTbLIO 3BYyKa B CBOK o4epeb CBA3aHa rPOMKOCTb. Yem Oornblie MHTEeHCUMBHOCTb 3BYKa, TEM OH
rpomye. OpaHako 3Ty NOHATUSA He PaBHO3HA4HbI. rp0MKOCTb — 3TO Mepa CUlbl CITyXOBOIo oLlyLieHus,
Bbl3blIBA€MOI0O 3BYKOM. SByK OAVHAaKOBOW MHTEHCUBHOCTU MOXET CO34aBaTb Y pa3nnyHbIX nogen HeoanHaKoBoe No
cBOEN FPOMKOCTU CITyXxOBO€ BOCNpUATHE. Kaxgbin YenoBek obnagaet cBOMM NOpOromM CrbILLMMOCTHW.

SByKI/I OYeHb OOMbLUIOV MHTEHCMBHOCTU YeroBek nepeCTaéT ChnblWaTtb N BOCNpPpUHMMaET UX Kak owlyLlieHne
OaBneHuns n gaxe oonu. TaKy}o cuny 3ByKa Ha3blBalOT NOPOrom oonesoro owyuieHu4.

Ulym. My3bika. Pe4b.

C TOYKM 3peHUst BOCNIPUATUSI OpraHamm crnyxa 3BYKOB, UX MOXHO pa3fennTb B OCHOBHOM Ha TPU KaTEropum: LWymM,
My3blka 1 pedb. 3TO pa3Hble 06nacTu 3ByKOBbIX SIBNEHMI, obnagatowme cneundnyeckon ansa Yenoseka
WHpopmaLmen.

Lym — 310 GeccucTeMHoe codeTaHne BONbLIOrO KONMYeCcTBa 3BYKOB, TO €CTb CNIUSAHME BCEX 3TUX 3BYKOB B OAVH
HECTPOMHELIN ronoc. CYMTaeTes, YTO LWYM — 3TO KaTeropus 3ByKOB, KOTOpasi MeLLaeT YernoBEKY Unv pasgpaXxaeT.
Jlioau BbigepXrBaloT N1Lb onpegenéxHHyto o3y Wwyma. Ho ecnmn npoxoauT 4Yac — ApYron, u LWym He
npekpallaeTcsi, TO NOSABNSAETCA HanpshKeHne, HEPBO3HOCTL 1 Aaxe 6oneb.

3BYyKOM MOXHO YOUTb YenoBeka. B cpegHue Beka cylLecTBOBarna Aaxe Takas kasHb, KOrga YenoBeka caxanu nog
KOITOKOM 1 Ha4yMHanu B Hero 6utkb. MNMocTeneHHO KOMOKOMNbHbLIN 3BOH YOMBan YenoBeka. Ho aTo 6bino B cpeaHve
Beka. B Halwe Bpems NoSBUIMCEL CBEPX3BYKOBLIE CaMONETbl. Ecnu Tako caMmonéT nponeTuT Haj ropoaoM Ha
BbicoTe 1000-1500 meTpoB, TO B JOMaXx MNOMHYT CTéKNa.

My3blka — 3T0 0cob0€e SBMEHNE B MUPE 3BYKOB, HO, B OTIMYME OT peYM, OHa He nNepedaéT TOYHbIX CMbICMIOBbIX MK
TIMHrBUCTUYECKMX 3HAYEHWNIA. DMOLIMOHArNbHOE HACbILLEHME U MPUSTHbIE My3blKarbHbIE accouuaumnm Ha4YnHatTCs B
paHHeMm OeTcTBe, Korga y pebEHka eLLé crioBecHOro obLeHnsi. PUTMbI M HaneBbl CBS3bIBAOT €0 C MaTeEpbIo, a
neHne N TaHubl ABMSIOTCA 3N1IEMEHTOM 0bLLeHNs B nrpax. Porb My3blki B XXM3HW YerOoBeEKa HAaCTONbKO BENMWKA, YTO
B NocregHue rogbl MeguumHa NpunucbiBaeT e LienebHble CBOMCTBA.

C NOMOLLbH0 MY3bIKM MOXHO HOpMarnu3oBaTb GMOPUTMbI, 06ecnevnTb ONTUMarbHbLIN YPOBEHb AEATENBHOCTU
cepAeyHO-COCYANCTON CUCTEMDI.

A BeOb CTOMT NULLb BCMIOMHUTb, Kak congaTbl uayT B 60n. ICNOKOH BEKOB NecHs Obina HenpeMeHHbIM aTpubyToM
congaTckoro mapLua.

Peyb — BaxHelNLee CPeACTBO MbILUNEHMS U obLeHus niogen. Peyb cocTouT 3 6onee unm MeHee AnuterbHbIX
LIYMOB 1 TOHOB, COCTaBNsoOLWMX rpynnbl. OBNageHne peydsio NpoONCXoauT elle B MIafeH4Yeckom Bo3pacTe, Korga
PeOEHOK ellle TONbKO CIyLIAeT U MblITAeTCs BOCMNPOU3BECTU CaMble HECITOXHbIE 1 NTErKO NPOU3HOCUMbIE CrOBa:
«Mamay» 1 «nanay.

3akoHbI pacnpocmpaHeHus 38yKa.

K OCHOBHbIM 3aKOHaM pacrnpoCTpPaHEHNs! 3BYKa OTHOCATCS 3aKOHbI €r0 OTPaXKeHUs M NPENOMIEHNS Ha rpaHMuax
pasnu4HbIX cped, a Takke AMdpPaKLKs 3ByKa U ero paccesiHue npu HanMuuM NPensTCTBUIA U HEOAHOPOAHOCTEN B
cpefe v Ha rpaHuuax pasgena cpeq.

Ha ganbHOCTb pacnpocTpaHeH sl 3Byka OKasbiBaeT BNUsiHWE (aKTop MOrMoLLeHnst 3ByKa, TO eCTb HeobpaTUMbIi
nepexof 3Heprun 3ByKOBOW BOSHbI B ApYrMe Buabl 3HEPru, B YacTHOCTH, B Tenno. BaxHbIM dhakTopoM SiBNsieTcst
TaKkKe HanpaBNeHHOCTb U3MyYEHWUS 1 CKOPOCTb PAcNpOCTpaHeHWs 3ByKa, KOTopasi 3aBUCUT OT cpeabl U eé
cneumguyeckoro CoCTosHUS.

OT MCTOYHMKA 3BYKa aKyCTUYECKUE BOJHbI PacnpoCTPaHsTCA BO BCE CTOPOHLI. Ecnn 3ByKkoBasi BONHa nNpoxoauT
yepes cpaBHUTENbHO HEGOIbLLOE OTBEPCTHE, TO OHAa PacNpPOCTPaHAETCS BO BCE CTOPOHbI, a He UOET
HanpaBrneHHbIM NMy4koM. Hanpumep, yrnyHble 3BYKU, NPOHUKAIOLLIME Yepes OTKPbITYI0 (DOPTOUKY B KOMHATY,
CMbILLHBLI BO BCEX €€ ToYKax, a He TOMbKO MPOTUB OKHa.

XapakTep pacnpocTpaHeH sl 3BYKOBbIX BOJTH Y NPENATCTBUSI 3aBUCUT OT COOTHOLLEHUSA MeXay pa3Mepami
npenaTcTBUA W ANVMHONM BOMNHbLI. Ecny pasMepbl NpenaTcTBMSA Marbl N0 CPaBHEHUIO C AMUHOI BOIMHbI, TO BOMNHa
ob6TeKkaeT 3To NpenaTCTBUE, PacNpPOCTPAHSASACh BO BCE CTOPOHbI.

3BYKOBbIE BOJTHbI, MPOHMKas U3 OJIHOW cpeabl B APYryto, OTKIMOHSIOTCS OT CBOEro NepBOHaYaribHOr0 HanpaerneHus,
TO €CTb NPENOMIISATCA. Yron npenomreHus MoxXeT GbiTb 6orblue UN1 MeHbLUe yria nageHust. 3To 3aBUCUT OT
TOro, U3 Kakol cpefibl B Kakyto NpoHMKaeT 3BYK. Ecnu ckopocTb 3Byka Bo BTOpol cpeae Gonblue, TO yron
npenomneHns 6yaet Gonblue yrra nageHusl, 1 Hao6opoT.

BcTpeyast Ha CBOEM NyTW NPENSATCTBUE, 3BYKOBbIE BOMHbI OTPAXaloTCs OT HEro Mo CTPOro onpeaenéHHomy
npaBuny — yron oTpakeHWsl paBeH Yrny nageHns — ¢ 3TMM CBSA3aHO NoHATUe axa. Ecnu 3Byk oTpaxaeTtcs oT
HECKOMbKMX NOBEPXHOCTEN, HAXOAALLMXCA Ha pasHbIX PACCTOAHUAX, BO3HMKAET MHOTOKPaTHOE 3XO0.

3BYK pacnpocTpaHseTcs B Buae pacxodsiieincs cpepnyeckoii BOMHbI, KoTopas 3anonHsAeT Bcé 6onblumii 06bémM. C
yBernumyeHneM paccTosiHUS, kornebaHna YacTul cpefdbl ocrabeBatoT, U 3BYK paccenBaeTcs. M3BecTHo, 4To Ans




yBeInn4eHna arbHOCTU nepenadn 3ByK HeobxoaMmo KOHLUEHTPUpPOBaAThb B 3aaHHOM HanpaBJiEHUN. Korga mbl
XOTUM, Hanpunmep, YTOObI Hac yCnblwanun, Mmbl NpuknaabiBaemM nagoHn Ko pTy Uin nonb3yemMca pynopom.
BbonbLloe BnusiHMe Ha ganbHOCTb pacnpoCcTpaHeHUA 3ByKa OKa3biBaeT QI/IQQQaKI:I,I/IFl, TO €CTb UCKpUBIeHne
3BYKOBbIX nyqeﬁ. Uem pa3HopogHee cpena, TemM oonblue NCKPUBNAETCA 3ByKOBOl7I J1yd N, COOTBETCTBEHHO, TEM
MeHbLUe albHOCTb PacnpoCTpaHEHUA 3BYKa.

Uneppaseyk, ynbmpa3eykK, 2urnep3sykK.

WHdpasByk — ynpyrue konebaHusi n BOMHbI C YacToTaMu, Nexawumm Huke obrnactu CrbIlLUMbIX YeNOBEKOM
yacToT. OBbIYHO 3a BEPXHIOK rpaH1Ly MHAPa3BYKOBOro Anana3soHa npuHumarot 15-4- ['y; Takoe onpegeneHue
YCINOBHO, MOCKONbKY NPy OCTAaTOYHON UHTEHCUBHOCTW CITYXOBOE BOCMNPUATUE BO3HUKAET M HA YacToTax B
eauHuUbI L, XOTSA NpY 3TOM McYe3aeT TOHarbHbIN XapaKkTep OLWYyLLEeHUs, U AenarTcs pasnmivMbiMy NULLb
oTAenbHble LMKIbl konebaHuin. HruxHAs YacToTHas rpaHuua HdpasByka HeonpeaenéHHa. B HacTosee Bpems
obnacTb ero nsy4eHusi npoctmpaetcs BHM3 npumepHo go 0,001 My. Takum obpasom gnanasoH MHPa3BYKOBbIX
YacToT oxBaTblBaeT OKono 15-Tu okTas.

MHdpa3BykoBble BOMHbI PacnpoCTPaHATCA B BO3AYLLUHOW 1 BOAHOW cpefe, a Takke B 3eMHOW Kope( B 3TOM
criyyae ux Ha3blBaloT CENCMUYECKUMU U NX U3ydaeT cencmonorus). K nHdpasBykaMm OTHOCATCA Takke
HM3KOYaCTOTHblE KornebaHus KpynHorabapuTHbLIX KOHCTPYKLUIA, B YACTHOCTM TPaHCMOPTHLIX CPEACTB, 30aHWNA.
OcHoBHasa ocobeHHOCTb MH(pa3ByKa, 0OYCMNOBEHHAs ero HA3KOM YacTOTOW, - 3TO Maroe nornowexue. Mpu
pacnpocTpaHeHn1 B rnybokoM Mope 1 B atMocdepe Ha ypoBHE 3eMiv MHGpa3ByKoBble BOMHbI YacToThl 10-20 My
3aTyxatoT Ha pacctosHum 1000 kM He Gonee Yyem Ha Heckonbko [6 (aeundenn). M3-3a 60nNbLION ANWHBI BOMHbI Ha
MHPa3BYKOBbIX YacToTax Maro u paccesHue 3ByKa B €CTECTBEHHbIX cpefax; 3aMeTHOe paccesHue cos3garoT
NWLWb OYeHb KPYMNHble OOBEKTbI — XOMNMbI, FOpbl, KpyMHbIe 3a4aHus v Ap.. Bcnegcteme manoro nornowexHns u
paccesiHusA MHppasByK MOXET pacnpoCTPaHATLCA Ha O4eHb DomMbluMe pacCTosHMS. MI3BECTHO, YTO 3BYKU
N3BEPXKEHUST BYIIKAHOB, aTOMHbIX B3PbIBOB MOIYT MHOTOKPaTHO 06X0AMTb BOKPYT 3€MHOr0 Llapa, ceficMmMYeckme
BONHbI MOTYT nepecekaTb BCto Tonwy 3emnu. Mo aTiM xxe npudnHam nHdpasByK NOYTU HEBO3MOXHO
n3onupoBsaTb, U BCe 3ByKONornowarLme matepuansl TEPSIOT CBOIO 3PP EKTUBHOCTb Ha MHGPAa3BYKOBbIX
yacToTax.

McTodHrKaMn Hpa3Byka, CBSA3aHHbIMU C YENOBEYECKON AESATENbHOCTLIO, ABMSOTCH B3PbIBbI, OPYAUNHbIE
BbICTPEbl, yAapHble BOSHbI OT CBEPX3BYKOBbLIX CAMOIETOB, aKyCTUYECKOE U3IyYeHNE peakTUBHbLIX ABuratenen u
ap.. BcakniAi o4eHb rpoMKuMiA 3BYK HECET € CODON, Kak NpaBuso, 1 MHPa3BYKOBYIO SHEPIUID. XapaKTepHO, YTO
n3nyyeHmeM MHdpasByka CONpoBOXAAETCA nNpoLuecc pedeobpasoBaHus. CyLlecTBeHHbIN BKNag B MHPa3ByKOBOE
3arpsisHeHne cpefy OaloT TPaHCMOPTHbIE LWYMbl Kak a3poAnHaMUYeCcKoro, Tak u BUOPaLMOHHOIO NPOMCXOXAEHUS.
YCTaHOBIEHO, YTO MH(PPa3BYK C BLICOKMM YPOBHEM MHTeHcMBHOCTU(120[16 1 Gonee) okasbiBaeT BpeAHOE BrUsHUE
Ha 4yernoBeyveckuin opraHnam. Ewé 6onee BpegHbIMU SIBASIIOTCS MHAPa3BYyKOBble BUOpaLIMM, MOCKOMbKY NpuU NX
BO30eNCTBMU MOTYT BO3HMKaTb ONacHbIe PE30HAHCHbIE SBNEHUS OTAENbHbLIX OpraHoB. MoLHbIA MHGPa3BYK MOXeT
BbI3blBaTb pa3pyLUeHne 1 NOBpeXaeHNe KOHCTPYKUMIA, obopyaoBaHusi. Bmecte ¢ Tem nHdpasByk BCneacTane
6oNbLLUON AanbHOCTW pacnpoCTpaHeHWUs1 HAXOAWT MONe3Hoe NpakTUYeckoe NPUMeHeHne Npu nccneaoBaHnn
OKeaHW4YecKkow cpefbl, BEPXHUX CIOEB aTMocepbl, NpU oNpeaeneHnun MecTa n3BepXeHus Unu B3pbisa.
WHdpasByKoBbIE BOMHbI, U3ryqaemMble Npu NoABOAHbLIX N3BEPXKEHUSAX, MO3BOMAIOT NpeackasaTb BO3HUKHOBEHWE
LyHamu.

YnbTpasByK — ynpyrue BorHbI C YacToTamm npuénuautensHo ot (1,5 — 2)e10°My (15 — 20 kMu) Ao 10° Mu(1Mw);
obnactb 4acToTHbIX BornH oT 10° Ao 10'* - 10" 'y NPUHATO HasbiBaTh rMnepaBykoM. Mo YacToTe ynbTpassyk
yao6HO noapasaensTb Ha 3 AvanasoHa: yrbTpasByk HU3KKUX yacToT(1,5e10* — 10°Tw), ynbTpasByk cpeaHmux
yactoT(10° — 10'T), 06nacTb BbICOKMX YacToT yrbTpassyka(10’ — 10°Tw). Kaxapbii 13 9TX AranasoHoB
XapakTepusyeTcsa CBOMMM crieLmpnuieckumMm oCobeHHOCTAMU reHepaumn, Nnpuéma, pacnpocTpaHeHns u
NPUMEHEHMS.

Mo cbmanyeckor Nnpupoae ynbTpa3Byk npeacTtaBnseT cobon ynpyrne BorHbl, U B 3TOM OH He OTNIMYaeTcs OT 3BYKa,
MO3TOMY YacTOTHas rpaHMua Mexay 3ByKOBbIMW M yNbTPa3ByKOBbIMM BONIHaMK ycroBHa. OgHako 6narogaps
Bonee BbICOKMM YacToTaM U, crieqoBaTernbHO, ManbiM AfMHAM BOSMH, UMeeT MeCTo psafg ocobeHHocTeln
pacrnpocTpaHeHns ynbTpasByka.

Beuay manou onvHbl BOMHLI yNbTpassyka, XxapakTep ero onpegenseTcs npexane BCero MonekynspHom CTpyKTypon
cpedbl. YNbTpasByK B rase, 1 B YaCTHOCTM B BO3[yXe, pacnpocTpaHseTcs ¢ 6onblumnm 3atyxaHnem. Kugkoctu un
TBEpAble Tena NpeacTaBnsloT cobon, kak NpaBMno, XopoLUMe NPOBOAHMKM YNbTPa3Byka, - 3aTyXaHue B HUX
3HauNTENbHO MeHblue. [NoaTomy 06nacTu MCNonb30BaHNs yNbTPa3Byka CPeaHMX U BbICOKMX YaCcTOT OTHOCATCSH
MOYTWN UCKIIOYUTENBHO K XXMOKOCTAM U TBEPALIM TeNam, a B BO3AyXe U B rasax NPUMEHSIIOT YNbTPasByK TONbLKO
HU3KNX 4acToT.

YnbTpasBykoBbIM BofHam 6Oblno HanaeHo GonbLue BCero NpMMeHeHNs BO MHOTMX 06nacTax YyernoBeyeckomn
AEeATeNbHOCTU: B NPOMbILLSIEHHOCTU, B MeAuumHe, B ObITy, ynbTpasByk UCNOnb3oBanu ans 6ypeHns HedpTaHbIX
CKBaXWH U T.4. OT UCKYCCTBEHHbBIX UCTOYHUKOB MOXHO MOMNYYUTb YNbTPa3BYK MHTEHCMBHOCTbLIO B HECKOSIbKO COTEH
Bt/cm’.

YnbTpasByku MOryT nsgaBaTb ¥ BOCMPUHUMATb TakuMe XMBOTHbIE, Kak cobaku, KoKW, AenbMmUHbI, MypaBbMy,
netyyuve moiwu 1 ap. Jletyune Mol BO BpeMsi Nonérta n3fgatoT KOPOTKNE 3BYKM BbICOKOro TOHa. B cBOéEM nonérte
OHW PYKOBOACTBYIOTCS OTPaXEHUAMN 3TUX 3BYKOB OT NPEAMETOB, BCTPEYAIOLWMXCA Ha NYTU; OHU MOTYT Aaxe



NOBUTb HACEKOMbIX, PYKOBOLCTBYSICb TONIbKO 3XOM OT CBOEW Merkon Ao0biuun. Kowwkn n cobakm MoryT cnbiwaTtb
OYEHb BbICOKME CBUCTSLLME 3BYKM (YNbTPa3BYKM).

[Mnep3Byk — 3TO ynpyrue BorHbI ¢ Yactotamm ot 10° o 10" — 10" . Mo dmsnyeckoit npupoae rynepasyk HIYEM
He OTnM4aeTCcs OT 3BYKOBbIX U yNbTPa3ByKOBbIX BOSH. bnarogapsi 6onee BbICOKUMM YacToTaMm U, CrieqoBaTesibHoO,
MeHbLUEN, YeM B 00MnacTy ynbTpasByka, ASIMHaM BOSH 3HAYUTENbHO B6onee CyLeCTBEHHLIMU CTAHOBSTCS
B3aMMOJENCTBUS rMnep3Byka C KBasmyactulamu B cpefe — ¢ 3NneKTpoHamMmu NpoBOANMOCTU, TEMMOBbLIMU
doHOHamMU 1 Ap.. MMNep3ByK Takke YacTo NPeACTaBNsAT Kak NOTOK KBa3udacTul, — OHOHOB.

OO6nacTb 4acToT rMnep3Byka COOTBETCTBYET YacTOTaM SfIEKTPOMAarHUTHbIX KonebaHui 4euumeTpoBoro,
CaHTUMETPOBOro M MUMMMMETPOBOTO AMana3oHOB(Tak HasbiBaeMble CBEPXBLICOKME YacToThl).Yactota 10° 'y B
BO34yXe NMpu HOpMarnbHOM aTMOCEPHOM LAaBlEHUM U KOMHATHOWM TemnepaTtype AormkHa ObiTb OAHOro Nopsiaka ¢
OnnHon ceobogHoro npobera Monekyn B BO3gyxe Npu 3Tux xe ycrnosusax. OgHako ynpyrne BoSHbI MOTyT
pacnpoCTPaHATLCS B CPEAE TOMBKO NPU YCNOBUK, YTO UX ANMHA BOSHbI 3aMeTHO Gornblue AnvHbl CBOGOOHOro
npobera YyacTu B razax unum 6onblUe MeXXaTOMHbIX PACCTOSIHUM B XXMAKOCTAX U TBEPAbIX Tenax. [oaTomy B rasax (
B YACTHOCTM B BO34yXe) NP1 HOPMaribHOM aTMOCEePHOM LaBreHUN rMNep3ByKOBbIE BOMHbI pacnpoCTPaHATLCS He
MOryT. B XXMOKOCTSIX 3aTyxaHune rmnep3Byka O4eHb BENMKO M JANbHOCTb pacnpocTpaHeHus mana. CpaBHUTENBHO
XOpOLLO rMrnep3BYyK pacnpocTpaHaeTcs B TBEPAbLIX Tenax — MOHOKpMCTannax, ocobeHHO Npu HU3KOM TemnepaType.
Ho paxe B TakvMx yCNoBUsX rMnep3Byk CNOCOOEH NPOWTM paccTosiHue nub B 1, Makcumym 15 caHTMMETpOB.
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