3BYK

LLlenecTt nnuctLeB
PeB moTopa
Peub akTepa

YTo nx oobeguHaet ? YUem oHu otnuyarotca?

[epteloud.r




B KAKUX CPEOAX 3BYK PACMPOCTPAHSAETCH ?

OTYEIO SABUCUT CKOPOCTb PACIIPOCTPAHEHWA
3BYKA ?

Mo4yemy BO3HUKaET 3axo ?




MoryT nn ObITb KONebaHnsa MeHbLLE
20 u ?

« On3unk Byg nocTtpoun Tpyoby KoTopasa co3gaBana
konedbaHna meHee 20 lu.

« Takne e konebaHnsa BO3HUKAIOT Mpu LUTOPMax B
oKeaHax.

« Kak yenosek pearnpyet Ha Takue konebaHua ?

fa t"’”
% JTO NH(ppa3ByK ! |

\Y'\



Bo3HUKHYT KOnebaHnsa yactoton bornee
2000 'y ?

namonitore.ru



YIIbTPA3BYK

- LcTOYHMKM ynbTpa3BykKa

- CBuctok NanbroHa

- XKMAKOCTHbIN YNbLTPa3BYKOBOU CBUCTOK

- CnpeHa

- YnbsTpa3ByK B npupoae

- MpnmeHeHune ynbTpasByKa

- Peska meTanna c nomolLbio yrnbTpa3ByKa

- MpurotoBneHue cmecen ¢ NOMOLLLIO YribTPa3BYyKa

- MpumeHeHune ynbTpa3ByKa B 6GMonormm

- MpnmeHeHne ynbTpasByKa AN OUYUCTKU

- MpumeHeHne ynbTpasByKa AN OYUCTKU KOPHENnnoaoB
- MpumeHeHMe ynbTpa3ByKa B 3XOroKaLuum

- MpumeHeHne ynbTpasByKa B pacxoaomeTpumn

- PacnpocTtpaHeHue ynbTpa3BykKa

- CKOpOCTb pacnpocTpaHeHu s yrbTpa3BYKOBbIX BOMH
- Ondbpakumnn, nHtepdepeHUUs

- FNnybuHa NnpoHNKHOBEHUS YNbTPa3BYKOBbIX BOJH

- PaccesiHue ynbTpa3ByKOBbIX BOJIH

- MpenomneHune ynbTpa3sByKOBbLIX BOJIH

- berywume u cTosiume ynbTpasByKOBbIe BOSHbI




MCTOYHUKMN YIbTPa3BYKa

YacTtoTa CBepPXBbICOKOYaCTOTHbIX

YIbTPa3BYKOBbIX BOSTH, NPUMEHSIEMbIX B
NPOMbILUIIEHHOCTN N OUONOrnKn, NIEXUT B
Anana3oHe nopsaka Heckonbkux MIu.
PoKycupoBKa TakKMxX Ny4YKoB OObI4YHO
OCYLLEeCTBIAETCS C NOMOLUbLIO cneyuanbHbIX
3BYKOBbIX NIUH3 U 3epKar. YNbIPasBYKOBOW MY4C
C Heob6xoAUMbIMU Nag rpaldidad O MONYUnTh
C NMOMOLLbLIO COQd Cro _ —

NMepBOHaYanbHO BCce ynbTpa3BYKOBbIe BOSIHbI
nony4yanu MexaHn4eCKum nytem (KamepTOHbI,
CBUCTKU, CUPEHDI).




CeBucrtok lNanbtoHa

[lepBbIN YyNbLTPa3BYKOBON CBUCTOK
caenan B 1883 roay aHrnMM4yaHuH
lanbTOH. a3, nponyckaembin noa

psieTcA 00 3Ty «ryoy»;

nebaHus, yacTtoTa S <3 \k
cocTaBnsietT okono 170 S
nsgeTca pasmepamu

bl. MowHOCTbL CBUCTKA

HeBenuka. B oCHOBHOM ero




XNOKOCTHbLIU YNbTPa3BYKOBOU
CBUCTOK

BOoNbLWNHCTBO YNETPa3BYKOBbLIX CBUCTKOB
MOXHO npucnocoomts Ana pabotbl B
XUOKOU cpene. YnbTPa3BYKOBbI€ BOJSIHbI

BO3HUKaIOT HenocpeAcTBEHHO B”
OUCXOAUT MoTepu 3IHepr
yNLTPa3BYyKOBbI e us3
o

AHOW cpeAabl B ApYryto.



CupeHa

Opyrasa pasHOBUOHOCTb MeXaHU4YeCKUX

N NPUMEHSETCA B MUNNLIEUCKUX U
awmHax. Bce cupeHbl cocToAT U3
OTOpPOM caenaHo bonblioe

Kamepbl ouUcke — potope. B kamepy
bIBHO NMOAAETCH CXaTbIU BO3AYX,
PbiN BbIPbIBAETCA U3 HEE B Te KOPOTKMe
€HUSA, Korga oTBepCcTUS Ha poTope U

e coBnagator..



YnbTpa3ByK B npupoae




YneTpasBykK B npup’_’

JleTyune Mmbiwn, ncnonbayrwouime
NPy HOYHOM OPUEHTUPOBaHUN 4
3axorokauuio, UCnycKatoT npu 31g \
PTOM Unu nmMmerowum gopmy
napabonunyeckoro 3epkKana
HOGOBbLIM OTBEPCTUEM CUTHATL
ype3Bie I/IlIO BbICOKOVI
UHTEHCUNBTE €’
MOryT 00XoaAnTb W,
npenarcTeusa . Me
BbICOKOU nomexel

Hen3BecTeHTS ;?3‘

-



YnbeTpa3BykK B npupoae

Mpu nokanusauuu neTy4ynMmn MbiliaMmm
npeamMeToB, peLlaloLLy0 Ponb UrparoT
CABWUI BO BPeMeHU 1 pa3Hula B
WHTEHCUBHOCTU MeXAy UcrnyckaemMmbiM U
oTpaXeHHbIM curHanamu. NoaKkoBOHOCHI
MOryT OPUEHTUPOBAaTbLCH U C MOMOLLbIO
TONbLKO OAHOrO yXa .OHM MOryT onpeaenuTb
CKOPOCTb COGCTBEHHOIro nepemeLleHus.
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I'IpumeHeHMe yanpassyKa

S -—ﬂ .




Pe3ka memarina ¢ noMowbto yribmpassyka

Ha 00blYHbIX
MeTanopexyLmx cTaHKax
Henb3s NPOCBEPNNUTL B
MeTannMM4yeckon getanm
Yy3KO€ OTBEPCTUE CIOXKHOWU
¢popmbl, Hanpumep. B BUAE.
NATUKOHEYHQ :

~ -_.,f
Ic a1b BUHTOBYIO

. e@&/ ME TaﬁﬂMHeCKMX
AeTansx, B CTeKkrne, B
pybuHe, B anvase. Ha
yINbTPa3BYKOBOM CTaHKe
pe3bby MOXHO AenaTb B
y)Xe 3aKaneHHoMm metansne
N B CaMbIX TBEPAbIX
crnfiaBsax.




lMpuroTroBneHmne cmeceu ¢ NOMOLbLIO
yrfﬂ'rpassyxa

LLinpoko npumeHsaeTcs ynsTpa3ByK

AN NPUroToBrneHns OQHOPOAHBIX -

cmeceun (romoreHusauum). Ewe B 1927 7
rogy amepukaHckue y4vyeHble Jinmyc un |
Bya obHapy>Xunu, 4to ecnu aBe
HecMeLluMBarLMeCcs XXUAKOCTHU

(Hanpumep, macno u BoAy) CNUTL B

OAHY MEH3YpPKY U NOABEpPrHyTb

OoOfly4YeHUI0 YNbTPa3sBYKOM, TOB |
MEH3ypKe obpa3syeTcs aMyIibCUA, TO -

ecTb Merikasi B3BeCb Macna B Bofge. 9/4
MNopo6GHblE aMyNbCUK UTPALOT: |
bonbuylo pons B I'!,ngb IfIeHHOCTI:

3TO NlaKu, KpackKm, V
cdapmaueBTUYECKME N3aenus,
kocmetuka. ¥ -




oTOoenuTt
cdhepmeHTOB.
Ynerpa3Byk
ucnosnb3yeTcs Ans
pa3pyLieHus
BHYTPUKNETOYHbIX
CTPYKTYp. NPpUMEHeHie
yNnbTpa3ByKa B
ouonorum cBA3aHO C

ero cnocooHoOCTbLIO
Bbi3blBaTb MyTaLlnu



anIMeHeHVIe YIibTpa3BYKa AJid OHYHUCTKHAN

B nabopatopusaix 1 Ha Npon3BoACTBE
NPUMEHSAIOTCA YNETPa3BYKOBbIE BaHHbI OS]
O4YMNCTKM NabopaTopHO Nocyabl 1 aeTanen
OT Menkux 4yacTtul,. B roBenupHom
NMPOMbILLIIEHHOCTU OBEMNUPHbIE N3AENns
OYULLAIOT OT MEJSIKUX YacTuL, MonmpoBanbHON
nacTbl B yNbTPa3BYKOBbIX BaHHaX. B
HEKOTOPbIX CTUPAaribHbIX MaLLMHaX
NMPUMEHSIIOT YNbTPa3BYyK A CTUPKK Oenbs.

B HEKOTOpbIX NULLEBLIX MPON3BOACTBAX
NMPUMEHSIIOT YNbTPa3BYyKOBbIE BaHHbI A5
OYMCTKWN KopHennoaoB (kaptodens,
MOPKOBW, CBEKMbI U Ap.) OT YacTuL, 3eMIu.

B pbIOHOM MPOMBILLNIEHHOCTU NPUMEHSIIOT
yNbTPa3BYKOBYH 9XOroKaLuio ANs
0OHapy»XeHNs KOCSKOB pbIO.
YnbTpa3BYyKOBbIE BOMHbLI OTPaXkaroTcsl OT
KOCSIKOB pblO 1 NPUXOAAT B NPUEMHUK
yrnbTpasByKa paHblle, YeM ynbTpa3BykoBas
BOJTHA, OTPa3nBLLAACS OT AHa.

WL L mybogpg - COM ., g




MpumeHeHne ynbTpa3ByKa B pacxogoMeTpum

[1na KOHTpons pacxoaa u
yyeTa BOAbl 1
TenrnoHocutensa ¢ 60-x roqos
NPOLUSIOro BeKa B
NPOMbILLIIEHHOCTH
IPUMEHSOTCA

VIIblDc = =
pacxogomepsbl.
Heocnopnmble 4OCTONHCTBA
YIbTPa3BYKOBbIX
pacxoOgoMepoB: HAOEXHOCTb
BbICOKas TOYHOCTb,
bbICTpOOENCTBME,
NOMexXo3aLLULLEHHOCTb —
onpeaenunn nx LMpoKoe
pacnpocTpaHeHune.




PacnpocTpaHeHue
ynbTpa3BYyKa —

3TO MpoLuecc nepemMeLleHUs B
NPOCTpPaHCTBE N BO BPEMEHU
BO3MYLUEHNUN, UMELLUX MECTO B
3BYKOBOWM BOJIHE.

3BYKOBas BOSIHa — NpoaosribHas BOJSIHA.
YacTuubl cpebl, y4acTByloLME B
nepepayve 3HepPrum BOsHbI, KonebnroTcs
oxo‘ NONOXeHNs CBOero paBHOBECHA.
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Ma Pacilk

-

TpaHﬂI-OTCﬂ C

aTCA ynpyrmmm
2 B XXUAKOCTAX
so3ayxe, rae oHa
oyaeT paBHa 1482

zByka B TBepAbIX
pHo 4000

Hbl B 1
opOoCTbH0, KOTOPES :
ee NNOTHOCTbIO- &

HaunTenbHO BbILWE, yem E
Ha 330 mlc. [ina BoAbl OoHa

acnpocTpaHeHuns ynbTpa
TKaHW, cocTaBnser npume

YnbTpa3BYKOE
HeKkoTopoW KC
cBoncTBamMun CPEAE
1 TBEpAbIX cpeAax 3
npm6nm3menb|-|o paB
mi/c npu 200 C. CkopocTb P
cpepax, Hanpumep, B KOCTHOW




Oudppakuus, nHTepdepeHUUA
e

5

Mpu pacnpocTp
BO3MOXHbI A
UHTepdepe

1l ' )2
n orga,
yNbTPa3BYKOBOW BA
C pasMepamMu Haxo[ |
npenst . PPN W '
Mpun

e

BOJIH ApYr Ha Apyr
UHTepdepeHUnN.




Ecnu ynbTpasse
AOCTUraloT onp
y4dyacTKa cpef
c¢aszax (cuH
CMelLlueH

o i

5 B -
/CHIC DCOOCT
yBen D amnJ
yNbTPa3BYKOBbIX
Ecr pa;
BOJ

-~ |

E @HL
aMnnNuUTyAbl YINbTf
Kone6aHumn.




mMybunHa npoHUKHOBEHUSA
YNbTPa3BYKOBbIX BOJIH

[log rmybuHoM NPOHNKHOBEHUSA
yribTpasByKka NoOHMMaIOT rMyouHy npwu
KOTOPOWN NHTEHCUBHOCTb yl\/leHbLuaeTm%
. 9Ta BENM4YMHaA obpaTHO
nponopLmno
CUnbHee cpena nornouwaeT ynbTpasByk,
TEM MEHbLLE paccToAHUE, Ha KOTOPOM
MHTEHCUBHOCTbL YNbTpa3ByKa ocriabnsaercs
HanoJIOBUHY.



PaccesHune ynbTpa3sBYKOBbIX
BOJH

Ecnu B cpeae nmerTcss HEOAHOPOOHOCTH,
TO MPOUCXOAUT paccesiHne 3ByKa, KOTopoe
1\ MOXeT cyLue TBEHHO 3MEHUTL NPOCTYIO
‘ _/ e pPOCTy
O N Kap TUHY P POCTPaHEHUS yrbTpa3ByKa U

\ B T e
Ny - .Ef-’e‘f'r'.‘-,‘.- OM CHETE TaKXXe Bbl3BATb

3artyXaHve BOJSHbI B NepBOHa4YanbHOM
HanpaBneHnn pacnpocTpaHeHUs.




[lpenoMneHne ynbTpa3sBYKOBbIX
BOJH

Tak Kak akycTnyeckoe conpoTuBreHne
MAFKNX TKaHen Yyerioeeka HeHaMHOro
OTANYaErCs OT CONPOTUBIIEHNS BOAbI,
MOXHO fipeanonaratb, YTO Ha rpaHuLe
asgerna cpeq (snnaepmuc - gepma -
doacuuna - mbillLa) byaet HabnogaTbes
" [IPENTOMIIEHNE YNLTPA3BYKOBbLIX NMYyYen.
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