VHdpasByK 1 yJIbTPasByK

DdusmKa 11 OMoII0rmd




OcHOBOITOIAararoI BOIIPOC:
Kaxk mmpupoma yunT Hac
KOHCTPYMPOBaTh?

[ lests ipoexTa: PacinmpmTh
VI YIIIyOUTBh 3HAHVIS O
B3aVIMOCBSA3M (PVBVIKN U
Omostormm




MEdPa3sByK-TIpeIBeCTHIK Oelbl

IIHPpa3sByKOM — Ha3bIBAIOTCS 3BYKIL C
yactorou Hyoke 20 I'rr. Har yirmm Takme
KOJIeOaHWs He «yJIaBJIVBalOT», HO HIPU
5TOM Yy HacC BO3HMKAIOT HeIIPVMATHBIE, a
IIOPOVI TPEBO>KHBIE OIIYIIIEHI.




['ort0c MOpPA

Hudpa3Byk nHOrga
IIOPOXIaeTCst MOpPeM- ero
Ha3bIBAIOT «I'OJIOC MOPSI».
OOpasyeTcd BO BpeMs IITOpMa B
pesyJibTaTe IIePUOANYIEeCKIX
cXaTeu U paspsDKeHV BOJbI.
BriepBble «rosoc»
SKCIIepVIMEHTAJIbHO OBbUI BBISIBJIEH
B.B. Illysnevikvitbiv B 30 .
IIPOIIUIOrO BeKa.

IITTopmoBas BoHa.




KuiBbIe cercMorpadbl

PasuHbIe MOpPCKYe XUTeIIN CIIOCOOHBI BOCIIPVHMMATh
«TOJIOC MOpsi»- Me[ly3bl, paKooOpa3HbIe- 3aJ10JIr0 10
HaCTyIUIEHVIS HITOpMa YyBCTBYIOT €ro IIpnOJIVDKeHIe.
Kax >xe Takoe IIpocToe XMBOTHOE, KaK MeJly3a, y3HaeT
3a MHOT'O YacOB O IIpMOJIVDKeHM IITOpMa?
OkaseIBaeTcs, y Mey3bl ecTb MHPpayxo. OHO fJaeT en
BO3MOJKHOCTb YJIaBJIVIBaTh HEJIOCTYITHBIE CITY XY
yejioBeKa MHQpa3ByKoBbIe KojlebaHVg(9acToTon 8-13

MEP | ['11), KOTOpBIe XOPOILIO PACIIPOCTPAHAIOTCS B BOIE 1

Ly ﬁ ) rogBstoTes 3a 10-15 vacos. Vcosbp3ys IpyHIINIT
g‘% ; { JeVICTBVISL «yXa» Mey3bl, COTPYAHVKI Kadeapbl
e onodmsuku MI'Y M. M.B. JTomoHOCOBa co3maiin
Vs R ‘f aBTOMaTIYeCKNiI Hpubop-1perckasaTesib 0ypb. C

(- IIOMOIIBIO 3TOr0 IIpMbOpa Terrlepb MOXHO y3HaBaThb O
gl IIpMOJIVDKeHH HITOopMa 3a 15 yacos.

Menysa. 3asms MoHTeppern.




3arajaka IprpOIbL

VcTopnu uestoBeuecTBa 3HAKOMBI 3ara/lOUHbIe COOBITIISA B
MOpe: CTpaHHOe VICYe3HOBeHVIe SKMUITaKell C BIIOJIHEe
VICITPaBHBIX CYZI0B(OCHOBa CTOPMUM O «bepMyackom
TpeyroJIbHVIKe»); T10esIb SKMIaxer(JlereHaa o «Jlerydem
rosulagate»). Ha cymax coxpaHsiocs OOJIBIIMHCTBO
CKeJIETOB WIEHOB 3KMIIaXka, IP/YeM OHM paclojlaraivich
Kak ObI Ha cBOMX pabounx MecTtax. [Tom Bo3merictBriem
KaKOTO-TO paKTa, JIFOJIV I'MOJIVt MTHOBEHHO. DTO SIBJIEHIE
HaOJII0a/I0Ch B €CTeCTBEHHBIX yCIJIOBMAX Ieltiep. I'110esib
TYPWUCTOB Ha CKJIOHe ropbl Xos1aT-CaxpUl, Ha CeBepHOM
o Ypaite, eé Bbicota 1079 M. I rpymma norm6iia 1-2 dpespaiist
S 1959 rony. VI3 «OHIMKIIONEAN 3araOYHbIX MECT
Poccnm» «... B maHmM4deckoM y>Kace, paspes3aB ITaJIaTKy
HO>KaM, TYPUCTBI OpOCKIINCh OeXaTh 110 CKIIOHY.
Ilermouka cj1e1oB IIUIa CTPaHHBIM 3UI'3aroM, CJIOBHO
JIIOIVL XOTes M pasdexaTbes. Hykakimx mpr3HaKoB KaKov-
TO IIPVPOIHOV KaTacTpodbl: yparaHa, cMepyua, JIaB/HBbI
[TorvOrmv: Kopabirk ... » B dpeBpaste 1961 r. - B pavioHe 3TOVI TOPHI ITOr'M0OJIa
elle ogHa rpymmna Typucros. B 2003 r. - 3xecs xe
pasOIICs BepTOJIeT, JIFOOM CIIaC/IVICh Uy JOM.

A




MHPpasByK B TEXHIKE

Hdpa3ByK- «cO30AI0T» K COXXAJIEHIO MHOTVIe
MaIIIMHBI 1 IIPOMBIIIIEHHbIe yCTaHOBKI. JIroam
113-3a 3TOT'O OBICTPO YTOMJIAIOTCS, VX
OXBaTbIBaeT OECITOKOVICTBO — 3TO MOXKET OBITH
IIPUYMHOV aBapy. YUeHble BBISICHWIIV, UTO
MaKCMMaJIbHAS OIIaCHOCTD IS YeJIOBeKa — 9TO
o0JstacTk 6-8 I'11. B HEKOTOPBIX MCTOUHMKAX
yacToTa 7 ['11 cumraeTrcs cMepTesIbHOVI 1A
yejyioBeKa PV COOTBETCTBYIOIIVIX YPOBHSIX
3BYKOBOTO JIaBJIEHVIS.

Kpymnas aBapusa B CIITA.




| IprmMeneHme mH@pasByKa

Mopckas «cTpaxa».

Hdpa3Byk pacripocTpaHseTcs Ha
O4YeHb OOJIBbIIIVIE PACCTOSHIS. DTO
JTaeT BO3MOXXHOCTH IMMPOKO
VICIIOJIB30BaTh ero. [IprmensroT
MHPPa3ByK B BOGHHOM JIeJjie — TOYHO
OLIPEIEIISIFOT MECTO JEVICTBASI
HaJIbHOOOMHOM apTiuiepui. Taxkxke
MHPPa3BYK VCIIOIB3YIOT B
PBIOOJIOBHOM IIPOMBICIIE.
Pr10os10BelIKIIe Cy/1a, OCHAIIEHEI
CIIeIaJIbHbIM YCTaHOBKaMV, KOTOPbIe
MOL'YT HaXOAWUTb KOCSKI PHIO.




YiIsTpasByk

YIIbTpasByKOM HaA3bIBAIOT
MeXaHMYecKye KOJIeOaHms C YaCTOTOM
oostee 20000 I't1. YesmoBek K
YIIBTPa3ByKy COBEPIIIEHHO IIIyX.
Muorme XXUBOTHBIE CBOOOIIHO ero
BOCITPVIHMMAKOT.




YIILTpasByK B IIpUPOIE

KaBkasckas oBuapka.

Korma Obu1v co3maHbl
BBICOKOUYBCTBUTEJIbHbIE IIPVIEMHIKI 3BYKOB
IUJTSL CAMBIX PA3/IMUHBIX YacTOT,
OOHAapPY>XIMII0Ch, YTO MHPPa- 1 YIbTPa3ByKM
pacIIpocTpaHeHBbl Tak XXe IIVPOKO, KaK 3BYKM
CJIBIIIIVIMBIE. BBISICHMIIOCH, UTO MX M3JIyYatoT
VI BOCITPVMHVIMAIOT XXIMBBIE CylllecTBa Ha Cyllle,
B BO3/1yXe V1 B BOJE ¥ VICIIOJIBb3YIOT [IJISI CBOVIX
«11eperoBopoB». Cobakm, HaIpmMep,
BOCIIPVHVIMAIOT YJIBTPa3BYKM C YaCTOTOVI 10
40 xI'11. DTVIM OJIB3YIOTCS IPEeCCUPOBIIVIKI,
YTOOBI IT0/JaBaTh COOaKe KOMaH/y, He
CIIBIIITVIMY IO JIIOZIBMIAL.




JleTydvie MBIV 11 IX CEKPET

V11aH OOBIKHOBEHHHBITA.

Erre mepen BTOpOV MPOBOV BOVIHOVI VIHDKEHEe Dbl
paspaboTasv 1 peasn30BasIvi IPVIHIINIL PafdVOJIOKALIVINL.
CospaTesnn paanoiokaTopa He 1yMasiv, YTO MHOIVIe
TeXHMUYeCcKye 3a1a4l1, C KOTOPBIMU VM IIPUIIUIOCH
CTOJIKHY ThCSL, «PeIleHbl» IIPVPOAOV MVJUIVIOHBI JIeT
Hasa/l, YTO MeXXy OIHIMM M3 CaMbIX COBEPIIEeHHbBIX
TBOPEHN MIKeHEPHOI'O I'eHNs - PajiioJIOKaTOPOM M
JleTy4eVi MBIIIbIO eCTh o0IIlee. JleTyuye MBIV IOYTI
CJIeIIbl, TeM He MeHee OHM ITPeKPacHO OPUEHTUPYIOTCA B
TemHoTe. Ho xak? Oty 3aragky B XVIII Bexe perrvit
ovosor n pusuosior JIagzapo Crnasurannanm. ViMeHHO oH
BIIepPBBIE CyMeJI yCTaHOBUTh, YTO HOYHOE BUJICHVE Y
JIETYyYlIX MBIIIeV CBA3aHHO C paboToV He IJ1a3, a C
dpyHKIIVer OpraHoB ciIyXa ¥ pPOTOBOVI IIOJIOCTIL. Y
JIeTy4Yevi MBIV OYeHb CIJIbHasd MyCKyJIaTypa FOpTaHu
CO3/1aeT OTPOMHOE HaTsDKeHMe TYIX VI TOHKMX
rOJIOCOBBIX CBSI30K, B TOPTaHV MBIV BO3SHIKAIOT
BBICOKOYAaCTOTHBIE KOJIeOaHVId BO3/lyXa, Ha3blBaeMble
yJIbTpasByKoM(ao 70 TeIc. KojiebaHM B CeKYH/Y), YTO
BBIIIIe ITpeJiesia YeJI0BeUecKoro cryxa. VsiyuenHore
MBIIIBIO YJIETPa3ByKOBbIE OTPaKatOTCS OT IIPEHATCTBIN M
OT Pas3/INYHBIX HACEKOMBIX VI YJIaBJIMBAIOTCS MBIIIIbIO. B
5TOM M €CTb BeChb CeKpeT YJIbTpaJIOKallVL.




JlerrbprHbI

OpueHTalV: IO OTPakXeHHBIM 3ByKaM ObUIa
OTKpBITa 1 y KUTOOOpa3HbIX. Kak rtokasasm
SKCIIePVIMEHTHI, [1eJIbPVHBL He TOJIBKO TOYHO
JIOKaJIM3VIPYIOT MICTOYHMK 3ByKa, HO C
ITOMOIIIBIO CBOVIX BBICOKOYAaCTOTHBIX
CUTHAJIOB 11 BO3BpalllalolIerocss OT HiX 3Xa
I10JIy4aroT TOUHYIO MHAOPMaLIo 00
OKPY>KaIoIIVX IIpeMeTax, VX
OTHaJIEHHOCTN, HaXOOAT Iy B MyTHBIX
cperlax Ha 3HaYMTeJIbHBIX ITyOVHAaX Jaxe
HOYBIO.




YIIETpasByKoBas Iec

DEKTOCKOIIIS

Yi1pTpa3sByK IIpyIMeHsIeTCs I
OOHapY>KeHI B JINTBIX JeTaJIgX PasJINMUHbIX
1eeKTOoB - TpelyH, BO3AYIIHBIX [I0JIOCTeN
¥ T.Jd. DTOT METOII Ha3bIBaeTCI

5_ yIIBTPa3ByKoOBOM fedekrockommert. Ox
3aKJTI0YAeTCs B TOM, YTO Ha MCCIIeyeMYIO
JeTajib HallpaBJIsSIeTCsI IIOTOK KOPOTKIMX

YJIbTPa3ByKOBBIX CUTHAJIOB, KOTOPbIE
OTPpa’kKarOTCS OT HaXOSAIIVIXCSL BHYTPU Hee
HEOTHOPOIHOCTEVI VI, BO3BPAIIIAsCh,
II0T1aJIal0T B IIpMEMHUK. B Tex MecTax, rie
nedeKTOB HeT, CUTHAJIBL IIPOXOOAT CKBO3b
JeTaslb 0e3 CyIeCTBeHHOTO OTpaKeHWs U
COOTBETCTBEHHO He PervcTpupyIOTCS
ITPVIEMHVIKOM.




DXOJIOKALIMNI

Yi1bTpasByKoBbIe BOJIHBI MOXKHO IIOJIYYUTh C IIOMOIIBIO CIIeIaIbHbIX
BBbICOKOYACTOTHBIX M3JIy4aTesIieri. Y3KII apasUleJIbHbIV Iy YOK YJIbTPa3sByKOBBIX BOJIH
B IIpOLIecce paclpocTpaHeH sl O4eHb MaJIo paciampsercs. biiaromaps stomy
YJIBTPa3ByKOBYIO BOJIHY MOXXHO IIOJIYYUTh B 3aJaHHOM HalpasieHnn. HampasieHnbre
y3KIe IIyYKY yJIbTpa3ByKa IIPVMEHSIOTCS, B YaCTHOCTW, JJId VI3MepeHVIs [y OMHEI
Mops. 14 5TOV ey Ha [IHe Cy[Ha IIOMeIAloT M3JIyJdaTelb 1 IIPUEeMHIK YJIbTpasByKa.
V31ydaTesib 1aeT KOPOTKMe CUTHaJIbl, KOTOPBIe II0ChUIAIOTCA 110 HAIIPaBJICHIIO KO JIHY.
[Ip1t 3TOM BpeMsi OTIIpaBJIeHVs KaXXIOro CUTHajla percTpypyeTcs HprOOpoM.
Orpaxasch OT JHa MOpPs, YJIIbTPa3sByKOBOV CUTHaJI Yepe3 HEKOTOpOe BpeMsI JOCTUTaeT
IprieMHVKa. MOMeHT IipyieMa CiUrHajla ToXe permucrpupyercs. Takum oOpasoM, 3a
BpeM: T, KoTopoe ITpOXOOUT ¢ MOMEHTa OTIIPaBJIeHVs CUTHAJIA 10 MOMEHTa ero
IIprieMa, CUIHaJla, pacIpOCTPaHAIOMINIICS CO CKOPOCTBIO V, IIPOXOLNT I1yTh, PaBHBIV
yIBOEHHOVI IJIyOViHe MOps, T.e.

Otcrofia j1erKoO BEIUVIC/INTD [IIyOMHY MOPSI:

OrmnvicaHHBIT METO/, OITpeiesIeHs PACCTOSHIIA 10 o0BbeKTa Ha3bIBaeTC
3XOJIOKAaIIMeT.




