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Iadpassyk

Vadpa3syk (oT aat. infra — HIDKe, IOA)— MeXaHYeCKle
BO/HBI, aHa/AOIMYHbIE 3ByKOBBIM, HO IMEIOIIVIe YaCcTOTy MeHee
20 I's. OHM He BOCHPUMHUMAIOTCA Y€A0BeYeCKUM YXOM. A5
MH(}ppa3ByKa XxapaKTepHO MaJo0e ITOTAOIIeHVe B pa3ANYHBIX
cpe4ax, IIOBTOMY OH CIIOCODEH pacIpOCTPaHsATCs Ha OTPOMHBIEe
pPacCTOsIHMIS B BO34yXe, B BOAE U B 3eMHOII KOpe.
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- VIndpassyk B BOge
«l'o20C MOpPsI» MOXET IIpeAyIIpeAUTh O IPUOAVIKAIOLIEMCSI IITOPMe.
CBoeoOpa3HbIMU MHAMKATOpaMH LITOpMa sABAAIOTCI Meay3bl. Ha kpato
«KOA0KO4a» y MEAY3 paCHO]lO>keHI)I IIPMMNTVIBHBIE CAYXOBbIE KO/I60‘—IKI/I,

CITOCOOHEIE BOCIIPUHUMATh MHPPa3ByKu ¢ YacToTo 8-13 I'n. Onu capirrat
M 3a COTHU KIAOMeTpOB U 3a 20 9acoB 40 TOTO, KaK OH AOCTUTHET DTOI




B onpeseaeHHbIX yCcAOBULIX,
I[PV COBHAAEHUN YaCTOTEI
KOpIyca Cy4AHa I
BO3A€VICTBYIOIINX Ha HETO
MH(QPa3ByKOBBIX BOAH, CYAHO
CaMO CTAaHOBUTCs MCTOYHVKOM
9THX BOAH, IIp1YeM
3HAYNTEABHO YCI/AE€HHDIX.
KpbICh], ycabIIIaB roA0C¢ MOPH,
CIrelaT yiuTu ¢ Kopadas,
Pe30HaHCHas 4acTOTa KOTOPOTO
COBIIaZaeT C 4aCTOTOU BOAH
mropMa. OHM 9yBCTBYIOT, 4YTO
TaKOMy KOpaDAI0 MOXKeT He
IT03A0POBUTCH.



EcTtecTBeHHBIMU MICTOYHMKAMU I/IH(l)paSBYKOBI)IX BO/AH
JABAACTC HE TOADBKO INTOPM, HO I IYHaAMMN, 3€MAETPIACEHIL],
YparaHbl, I/I3Bep>KeHI/IfI BYAKaHOB, I'POM.




K OCHOBHBIM TEXHOTE€HHBIN VICTOYHUKAM MH(ppa3ByKa
OTHOCUTCSI MOIIJTHOE 00OpyA0BaHye (CTaHKM, KOTeAbHEIE,
TPaHCIIOPT), II0ABOAHBIE U II0A3€MHBIE B3PBIBLI, BETPIHbIE
®AEKTPOCTAHIMN I BEeHTUASIMOHHBIE ITTaXTHI.




IMudpas3Byk B MeauuHe

B coBpemMeHHOIT MeauIIHE VICIIOAB3YIOTCS HE MaAo
000pyAOBaHNs, IPUMEHSIONIETo AAs AedeHVs MH(pPpa3ByK. B
OCHOBHOM MHQPa3BYK HPpUMEHIeTCs IPU A€4eHUN paKa 1
rAa3HBIX 3a00/1€BaHUIX.

CA0>XHOCTH IIpUIMeHeHNs MH(PPpa3ByKa B MeANIIVIHe
00yC/A0B/€Ha, TeM, YTO OH OKa3bIBaeT I'yOuTeAbHOe
BO34€JICTBYe Ha OpTaHN3M JyeaoBeka. Hy>kHo rmposectn
00ABIIIOEe KOAMYECTBO VICIIBITaHWI, TOTPATUTh MHOKECTBO A€T
pPaOOThI, YTOOBI HAMITU IIOAXOASIINIE [TapaMeTPhl BO3AeVICTBISL.



Bansaue MH(])paSByKa Ha
ye/Z10BeKa

IIHdpa3Byk HEraTMBHO BAMSIET Ha 340POBbe AI0A€EN],
OCODEHHO Ha IICUXIYECKOe 340POBbE.

Hamr mo3r, paborast, koaedaeTcs ¢ pa3HbIMU YacTOTaMI, B
3aBVICIMOCTU OT BUAa AesITeAbHOCTU. MO3r CIIIIIero yeAoBeKa
koaeDaercsa ¢ yacroron 0,3-4 'y, Mo3r Do4pcTByIOIIEro
yeao0BeKa — ¢ yacroron 9-13 I'. Ecam Ha Ham Mo3r OyayT
AeVICTBOBATh KOAeO0aHNsI TO >Ke A OUYeHb OAM3KOM 4aCTOThI,
TO IIPOU30IiAeT cOOM pabOTHI MO3Ta, COIIPOBO>KAAEMBIIA
raAAIONVHAIIVISIMIU.

IIndpasByk MOXeT BO34€IICTBOBATh Ha [IEHTPAaAbHYIO
HEPBHYIO CIICTEMY, IIOBTOMY AI0AU I104 AeVICTBYIEM
MH(QpPpa3ByKa MCHBITHBAIOT HEIIPVIATHBIE OILYIJeHNA: OT
YTHETEHHOCTU 4O IIaHMYECKOTO CcTpaxa.



Takoe Bansanme nHQppasByka Ha IICUXUKY YeA0BeKa MOTA0 OBITh ITPUYIIHOI]
MHOI'OYVICA€HHBIX CAy4YaeB ¢ MCYe3HOBEeHVeM DKIIaka [P IT0AHO
COXPpaHHOCTU CyAHa ¥ OTANYHOI 11oroge. Ho 40 cyx nop Hem3BecTHO, Ha
caMOM AU Je/le MUMeHHO MHQPa3ByK BbIHY>K4aAa AI0Aell cCOpachIBaTLCA C
CyAHa, UCIIBIThIBAST AUKII HEOOBSCHUMBIN y>XKac. JH]pazsBykoM MoxeT

OBITH OOYCAOBAEHO eIlje OAHO HeOObIYHOE ABACHUE:
«/leTy4uit roaaaHaen» - AeTeHAapHbIN
| KopaOabp-npuspak. Hamre raasHoe s1010k0
| koaebaetcs ¢ cobcTBeHHOIT YacToToi 18 I
| HpM HaCTYIIA€HIUM Pe30HaHCa YXyAIlaeTCsI
~ OCTpOTa 3pEHNsI ¥ CHIKAETCs I[BETOBAasI
4yBCTBUTEABHOCTD. Bo3HMKaeT
SMTeAb 1110 IHAIl I, CHIIE

ITOMOB.
e

'):o




Boszaericrsuem nHppasByka 00yca0BAeHa 1 MOpcKas 00Ae3Hb:
BO/AHa € 4yacToToM 12 I'1y BBI3BIBAeT y 4yeA0BeKa CUABHOE
TOZA0BOKpPY>KeHIe, TaK KaK 3acTaBAsIeT pe30HUPOBATh €TI0
BeCTNOYAsIpHBII anmapar.

JIHdpasByK BEICOKO IHTEHCUBHOCTY, BAEKYIIINI 3a COOOI
PE30HaHC, 13-3a COBHAaAEHNs 4aCTOT KOAe0aHNII BHYTPEHHIIX
OpraHoOB U MH(}pPpa3ByKa, HPUBOAUT K HAPYIIEHNIO pabOTHI
IIPaKTNYeCKV BCeX BHYTPEHHUX OPTaHOB, BO3MOXKEH
AI)HI)II/I JCXOA M3-3a OCTAHOBKM CEPALIA, VLAY Pa3phIBa




IndppasBykoBoe opyKue

Nudpa3BykoBoe opyxue — 0AUH
13 Bua0B OMII ( opy>xme MaccoBoro
TIOpa>keHM:I), OCHOBaHHOE Ha
JICII0Ab30BaHNY HAIIPaBA€HHOIO
M3AY4EeHVIST MOIITHBIX
MHQPa3ByKOBBIX KOAeDaHNI1. DTO
13Ay4eHyie ClIOCOOHO IIPOHMKATh
Aa>Ke yepe3 OeTOHHBIE CTEHBI U
MeTaAANdecKye rnperpaasl. 910

OpYy>KIe, BO3AEVICTBYSI Ha BeCb OPTaHN3M, BBIBOAUT €T0 13
crpos. B CIIIA paspaboraan 4 Buga nHQpPpa3ByKOBOTO
Opy>XIs (Ha KapTUHKe — B1A MH(PPa3ByKOBOTO OPYKILs,
IpeAHa3Ha4yeHHOe 445 OAMHOYHOTO Oomna). [1aannpyercs,
4TO MH(Pa3ByKOBOE OPy>KIe BOlAeT B BOEHHOe IIpMIMEHeHe
11 CTaHeT aTpMOYyTOM aMepPUKaHCKIX ITOANIEICKIIX.




Y AbTPa3ByK

YabTpa3ByK — MexaHI4eCK/e BOAHDI, aHaAOTMYHbIEe
3BYKOBBIM, HO nMmeromniye yacrory or 20 xl1 40 Muaauapaa
I'r. (Boansl, umeromue yacrory 0oaee muaanapaa I'n,
HAa3bIBAIOTCs IUIIEP3BYKOM). O CyIecTBOBaHUM YAbTPa3ByKa
Y4eHBIM OBLAO M3BECTHO AaBHO, OAHAKO €0 IPaKTU4IeCKoe
JICIIOAB30BaHIe Haua10Ch TOABKO B XX Beke. Ha aaHHbIN
MOMEHT YAbTPa3ByK MIMPOKO IIPUMEHSIOT B CAMBIX Pa3HbIX

chepax.



DXOA0KAIIILS

DXxoa0Kanys (OT rped. echo —OTTOAO0COK U OT Aart. locatio —
IT0/A0>KeHNe, pa3MelleHye) — CII0co0 onpeaeAeHIs]
PacCTOsIHUA 40 OOBbeKTa, 10 CPeACTBY U3AYIEHU I U
BOCIIPVATV OTPa>keHHBIX YAbTPa3BYKOBBIX CUTHAAOB.
DX0A0Kalys IIOMOTaeT HeKOTOPBIM KVBOTHBIM
OPMEHTUPOBATLCs B IIPOCTPaHCTBE, OOHAPY>KIBATh
OOBEKTBI I OXOTUTLCS B YCAOBUSIX aOCOAIOTHON TEMHOTBI:
Ha rAyOMHax OKeaHa, 1104 3eMAell, B Ielepax.



*"“YABT!ByK B IIPUIPOAE.

) XOA0KalIm4l.

113 J)KVIBOTHBIX, KOTOPBIE
JICIIOAB3YIOT DXOAO0KALIUIO A4S OPMEHTa U B IIPOCTPaHCTBe.
OHI 13BA€KaIOT yAbTPa3ByKOBbIE BOAHBI C YacToTOM OT 40 20
100 xI'y. B MOMeHT McIIyCcKaHM STUX BOAH MBIIIIIBL B YIIIaX
AETY4YMX MBIIIeV 3aKpbIBAIOT YIIIHbIE PAKOBUHBI 4151 TOTO,
4TOOBI IIPEeAOTBPAaTUTh IIOBPE>KAEHMA CAYXOBOTO aIllapara.
Boanbl, n3BAeYeHHbIE MBIIIBIO, OTPA>KalOTCs OT IIPEIIATCTBUI],
OT HACEKOMBIX U OT APYIMX OOBbEKTOB. MBIIIIb yAaBAVBAET
OTpa>Ke€HHbIe BOAHLI U OLI€HMBAET, B KAKOM HallpaBACHUN OT
He€ HaXOAUTCS HPEeIrITCTBUE AN A400bIYa.



IIPEIITCTBIAS, |
I1aThCS AP

J
haKaTh CBOE HMC



Metog onpeaeaenns pacCTOSAHN 40 OOBEKTOB 1104, BOAOI IIPU
IIOMOIIY YABTPa3BYKOBBIX CUTHAA0B Ha3blBa€TCsl
rmapoaokanmyen. Ha axe cyana nomeniaior nsaydareAab U
IIPMEeMHIK yAbTpa3ByKa. Vl3aydyaTeas mocelaaer KO 4HY KOPOTKUE
yABTPa3ByKOBbIe CUTHaABL. BpeMms oTmipaBaeHus KaXXA0To CUrHala
perucrpupyercs npudopom. Orpazkasch OT MOPCKOIO AHa,
CITHaA 4epe3 HeKOTOpOe BpeMsI A0CTUTaeT npueMHmnka. MoMmeHnr
[IpyiéMa CUrHaja ToXKe perucrpupyercs. Takum oOpaszoM, 3a
BpeMsi, KOTOpOe IIPOXOANT C MOMEHTa OTIIpaBAeHNsI CUTHajAa A0
MOMEHTa ero IIpueémMa, CUriaa HpoOXoAUT I1yTh, paBHbIN
YABOEHHOII I1yOVHe MOp:I.




['mapoaokaiyisa umeeT 0OABIIOE 3HaUYEHVIE B HABUTALVIV A A
OOHapy>KeHIs HeBUAVIMBIX IIOABOAHBIX IIPEIISITCTBUN, IIPU
PBIOHO A0BA€e 4451 OOHAPY>KeHVsI KOCSIKOB V1 OTA€ABHBIX
KPYIIHBIX PBIO, B OKeaHOAOIUU AAS ICCAeAOBaHUA AHa, IIOVICKA
3aTOHYBIIVX CYAOB, & TAK’Ke B BOGHHBIX LIeAsX: 4451
OOHapy>KeHIs II0ABOAHBIX A0A0K AN KOpaDael, Ha0AIOAeHVIs
3a HIMU, A4l OlIpeAeAeHVsI KOOpAMHAT OObeKTa [Ipu
IIPMMEHEeHN TOPIIEAHOIO A PAKEeTHOIO ODV KA.




Y AbTpa3ByK IPUMEHSACTCS AAS
OOHapy>keHls Ae(PeKTOB B AUTHIX
Aetaasix. Ha nccaeayemyio aetaab
HaIIPaBASIOT IIOTOK KOPOTKIX
yABTPa3ByKOBBIX CUTHAAOB. B Tex
MecTax, rae AepeKToB HeT, CTHabl
IIPOXOASAT CKBO3b A€TaAb, He
PEerUCTPUPYICh HPUEMHUKOM. Ecan
JKe B A€TaAVl eCThb TPellHa,
BO3AYIIHAs [I0AOCTDb AU ApYyTrasl
HEOAHOPOAHOCTh, TO YABTPa3ByKOBOU
CUT'Ha/A OTpa’kaeTcs OT Hee I,
BO3BpalllasiCh, I10I1a4aeT B IIPMEeMHIK.
Takom MeToa Ha3bIBaeTCs
yABTPa3BYKOBOM Ae(eKTOCKOIIVEIL.




YAbTpa3ByK B MeAUIIITHE

YApTpa3ByK IIMPOKO UCIIOAB3YIOT B MeAUIIVIHE: KaK B
AVATHOCTUYECKIX 11eA5X, TaK U B KaueCTBe A€4eOHOTO
cpeacrBa. OH 00aazaeT MPOTUBOBOCIIAAUTEABHBIM I
paccachIBaIOIIVIM AEVICTBMEM, 0CAaDAseT YyBCTBO DOAL.

Y AbTpa3ByKoBbIe BOAHEI ¢ yactoTou ot 0,5 20 15 M1y
CIIOCOOHBI ITIPOXOANTH Yepe3 TKaHU OpraHn3Ma, 4aCTUYHO
OTpa>kasiCh OT I'PaHNI] TKaHell pasHOIO COCTaBa U II10THOCTM.
Takyum 0Opa3oM, ecTb BO3MO>KHOCTD PacIiO3HaTh
I1aTOAOTMYECKNe MI3MEHEHNsI OPraHOB U TKaHel Oe3
XUPYPINYECKOIO BMeIIaTeAbCTBa. Y AbTPa3ByKOBasl Teparisl
OCHOBaHa Ha TOM, YTO yAbTPa3BYKOBbIE€ BOAHBI OIIpeAeA€HHBIX
4acTOT OKa3bIBAIOT MeXaHN4eCcKoe, TeI1A10Boe, (pU3UKO-
XIMIYEeCKOe BO3AEVICTBYIE Ha TKaH, B pe3yAbTaTe 4ero B
OpraHusMe aKTUBUPYIOTCI OOMEHHBIe IIPOIeCcChl U peaKLuy
UMMYHUITETA.



ﬁ»

:‘ﬁ\... .qrdl! i 4 e ‘. :?‘-'..".‘-tni.

ArmapaT [TopraTuBHBIIT arIrtapaT
yABTPa3ByKOBOIO Y3l
MICCAEAOBAHIS

YabTpasByKoBasl Tepars



B aabopatopusix 1 Ha IpOMU3BOACTBE IPUMEHSIOT
yABTPa3BYKOBbIE BAHHBI 4451 O9VICTKI A1aDOPaTOPHOI IIOCYABI U
AeTazen OT MeAKMX 4acTull. B 10BeAnpHOV IIPOMBIIIA€HHOCTH
IOBeAVIPHbBIE 34V TOKe OUMINAI0T OT MeAKMX 4acTUlLl B
yABTPa3ByKOBBIX BaHHaX. VIx Tak>ke 1CIoAb3yIOT 4451 OUNMCTKA
KOPHEIL10A0B OT 4aCcTUL] 3eMAN. B HeKOTOPBIX CTHpaAbHBIX
Malll{HaX YAbTPa3BYyK IIPUMEHseTCs 4451 0COOO TIaTeAbHON
CTUPKU OeAbs.

ITT1pOKO NPUMEHAETCS YABTPA3BYK 4451 HPUTOTOBACHIS
OAHOPOAHBIX cMeceil. Ecan aBe HecMeInBaroIecs JXIuAKOCTY
(HarrpuMep MacA0 U BOAY) BAUTHL B O4HY KOAOY U ITIOABEPTHYTD
00Ay4eHIIO yAbTPa3ByKOM, TO OOpasyercs smyabcus. V13
ITOAO0OHBIX YMYABCUN IIPOU3BOAAT KpeMa, KPackKl 4451 BOAOC,
KOCMeTHUKy, (papMalleBTU4YecKye U3AeAus U Ap.

Cy1mecTByeT MHOXKeCTBO cep IIpUMeHeHNs yAbTpa3ByKa.



baaroaapro 3a BHuMaHne!



