YIIBTpPa3BYK B IIPUPOJIEC U
TEXHHUKE.



YJIbTPA3BYK - ato
He CcnbllUMbIe

YyeJsioBe4YeCKUMm
YXOM yrpyrue r }

BONMHbI, YaCTOTbI W
KOTOPbIX ‘ -

npeBbiwarT 20
Klu. Ecnun ero o
109 12-13 S
yacTtoTa oT no 10
'u, TO Takom
yNnbTpa3BYK
NPUHATO Ha3blBaTb
2Uurnep38yKom.




OO0J1acTh 4aCTOT YIbTPa3ByKa MOKHO l
oJpa3cInTh HA TPU OOIACTH:

Huskux yacTor (1,5*10% —10°Tu) — YHY.
CpeaHux yactot (10> —10'Tu) — YCU.
Bbicokux yactot (1)’ —10°u) - Y3BU.

Kaxpgas 3 atux nogoonacreu
XapaKTepusyeTcsa CBOMMM
0COOEHHOCTAMU, BPpEMEHeM,
pacCTOSSHMEM pacrnpoCcTpPaHeHUs U
NMPUMEHEeHNEM.




du3snyeckre CBOUCTBA U OCOOCHHOCTH

YacToTHasa rpaHnua mexay 3ByKOBbIMU U
YIbTPa3BYKOBbLIMU BOSTHAMMU YCNOBHA.
OpHako bnaropaps 0onee BbICOKUM
yactotTamMm U ManbIM OAfIMHAM BOJH
MMeeT MeCcTO psaa 0COOEeHHOCTEMN
ynbTpasByka. Tak, ana Y3BY gnuHbi
BOJIH B BO3jyXe COCTaBNAIOT
CM, a B BoAae 34%10° -34*107

L5*1072 =1,5*10cm m B cTtanu 5%102 —5*10~
CM.
[ E




pressure

YnbTpa3BYK B ra3ax, B YaCTHOCTU B
BO34yXe, pacnpOCTpaHﬂeT_
oonblUIUM 3aTyxXaHueM. XXu
TBepAble Terna npeacrasnsaAloT cobou,
KaK npaBuUIio, XOpoLuue NPoBOOHUKMU,

3dTyXaHUe B KOTOPbIX SHAYUTEJIbHO
MEHbLIE.

Ultrasound




COBOKYNHOCTb YNJIOTHEHUN U pa3psKeHUMN,
conpoBoOXxaallLias pacnpocTpaHeHus
YINLTPa3BYKOBOUW BOSHbI, NpeacTaBnseT coboun
CBOeOoOpa3HyIo peLleTKy, AN pakunio CBETOBBIX
BOJIH Ha KOTOPOW MOXHO HaOnwaaTb B ONTUYECKU
npo3pavHbix Tenax. Manasa anuvHa
YIbTPa3BYKOBbLIX BOJIH ABNAETCA OCHOBOU ANA
TOro, YToObI paccmMmaTpmBaTb UX pacnpocTpaHeHune
B psige criy4yaeB MmeTtoaamMu 2eovmempuyeckKou
aKyCmuku.

Tomorpamma rOJIOBHOIO MO3ra 4esyioBekKa.
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PuU3n4yecku 3To NPMBOOUT K NIy4EeBOU

KapTUHe pacnpocTtpaHeHus. OTcroaa -
BbITEKalOT TakKue CBOMUCTBa

ynbTpa3ByKa, KaK BO3MOXHOCTb
reomMeTpuU4ecKoro oTpaxeHus u

npeJyioMmrieHuUA, a Takxe QOK!CUQOGKU
368YVKa.

dokycupoBka
yNbTPa3BYKOBOIO MyyKa
B BO4e MJSIOCKOBOrHYTOW
NMNH30M 13 nnekcurnaca
(yacToTa ynbeTrpasByka 8
M)







BornHbl 60MnbWON UHTEHCUBHOCTU
conpoBoXxaarTcHa paaomMm 3 deKkToB, KOTOpbIie
MOTYyT ObITb ONNCaHbI NIULb 3aKOHaMU
HesluUHeUHoU aKkycmuku. Tak, pacnpoCcTpaHeHUIo
YIbTPa3BYKOBbLIX BOJSIH B ra3ax u XXUMOKOCTAX
conyTCcTBYeT ABUXEeHUe cpenbl, KOTOpoe
Ha3blBaeTCA aKyCTU4YeCKUM Te4yeHnem. CKopocCTb
aKyCTU4YeCKOro Te4eHns 3aBMCUT OT BA3KOCTMU
cpenbl, UHTEHCUBHOCTUN yNbTpPa3ByKa U ero
4acToTbl; OHa Mana u coctasngaeT gonu % ot
CKOpPOCTHU yNnbTPa3BYKa.

AR e
das3oBasd CKOPOCTb \_/ U \.»

F8pMOHI/I‘-I€CKOI7I BOJIHbI




K yncny BaXXHbIX HENMMHENHBLIX ABMEHUN,

BO3HMKaOLLMX NPW pacnpocTp nm I
MHTEHCUBHOIO YNbTP Ka B XNOKOCTSX,
OTHOCUTCS aKyCTUYe Kasumauus — pPOCT

NMEo cyOMUKpocKonuy X
3apoablllen rasa unu napa B mocmx 0o
pasmMepoB B OONN MM, KOTOpPble Ha4MHaloT
NyNbCUPOBaATh C YaCTOTOM yanpKa n
3ax/10NbIBaAOTCA B MONIOXNTENBHOE hase

naB q. Q
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B yﬂbTL[i@KOBOM rnoJsie ny3blpbKoOB N3




[1pn 3axnonbiBaHMKM My3bIPbKOB ra3a
BO3HMKAOT OonbLUnE NoKasb
nopsaka TbliCAY aTMOCHEDP,
cdhepunyeckne ygapHbie BonHbl. Boane
NyNbCUPYIOLLNX NY3blIPbKOB 0Opa3yoTCH Q
aKyCTUYeCKMEe MUKPOMNOTOKU. ABMNEHNs B
KaBUTaLMOHHOM MNosie NPpUBOAAT K paay Kak
nones3HbIX (nofydyeHmne amMyrnbcum, O4UCTKa
3arpA3HEeHHbIX getanen u 1.4.) Tak v

BpeOHbIX (3p0o3uda nanyyareneu u 1.4.)
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I enepauua yrompaseyka:
YcTtpouctea Aans reHepMpOBaHvlﬂI_
KonebaHun genartca Ha ABe rpynnbl:

MexaHun4deckme(B HUX UICTOYHMKOM YrbTpasByKa
ABMNAETCHA MexaHn4ecKkas aHeprusa noTtoka rasa unum
XUOKOCTW)

OriekTpomexaHn4yeckue(ynsrpasBykoBas SHeprmg
nony4aeTtcd npeobpaszoBaHNEM INEKTPUYECKON)

dopma konebaHui (ceepxy) 1 o (ORI L Y -
4aCTOTHO-aMMIANTYAHbIN CNEKTP e B -
(CHM3Y) 3BYKOB posinisi (OCHOBHas

yactoTa 128 lu). et |

- N o '.
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Mexagnuyeckue U3IavyaTreiIu:

MexaHu4yeckue nany4yartenu ynbrpasByka
BO3AYLWHbIE U XXUOKOCTHbIe CBUCMKU U
CUPEHbI - OTIINYaTCA NPOCTOTOU YCTPOMUCTBA
M 3KCnyaTtaumu, He TPeOyIOT AOPOrocTosiLLEN
3rIeKTPUYEeCKOU 3HEeprum BbICOKOU 4YacCcToOThbl,
KO okono 20-30%.

CBHCTOK 13 pora KOCyJIu.




OCHOBHOM HEA4OCTAaTOK — CPAaBHUTENbHO
LULMPOKUM CMEKTP Usny4yaemMbiX YacToT _
HeCTabuUNbHOCTb YaCcTOTbl U aMANIUTY.
He No3BOJifieT UX UCMNOSNb30BaTh B
N3MepUTEsibHbIX LensaX; OHU NPUMEHSAIOTCS
rmaBHbIM OOpa3omM B NMPOMbILLSIEHHOU

yﬂpra3ByKOBOﬁ TeXHOJIOr'MN N HaCTUYHHO — KakK
cpencTtBa CUrHasfimauumn.

Kaxxnp1ii Massk UMEET CBOIO
CHCTEMY OITOBEIIICHHS.
Yaiie BCETro 3TO cupenst v
nuadoHbI.




DJIEKTPOMEXAHNYCCKHE
M3JIy4YaTeIINn:

OCHOBHOM MeTOA U3NYy4YeHMUSs
ynbTpasByka. B ananasoHe YHY
BO3MOXHO NpumMeHeHue
3NeKTPoANHAMUYECKUX U
ANIeKTpPOoCTaTUYeCKUX usny4yarernen.
LLinpokoe npuMeHeHne B 3TOM
AvanasoHe 4YacToT Halun usnyvartenu
ynbTpa3sByKa, UCNONb3yHOLWUe
MarHUTOCTPUKLUMNOHHbLIN 3P peKkT B
HUKene n B psge cneu.cnfaBoB, TaKxe
B heppuTtax.



[NpepenbHass MLHTEHCUBHOCTbL U3NYyYeHUS
onpepensieTca NPoOo4YHOCTHbIMU U
HeriMHeMHbIMY CBOUCTBaMM MmaTtepuana
n3rniyvyarteneu, a Takxke oCoO0eHHOCTAMM UX
ucrnonb3oBaHusd. [iImana3oH UHTEHCUBHOCTMU
npy reHepauny o4eHb WHURPOK: MHTEHCMBHOCTH

or 107 =10 BT /cm

no 0,1 BT / cin”*cuntarotcs ManbiMu. YToob!
NoNy4YuTb OONbLUYO NHTEHCUBHOCTb, YeM C
NOBEePXHOCTU Usrnyvyartens, MOXHO
ncnonb3oBaTb (POKYCUPOBKY.
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N3nevyeHne npogonbHbIX BOSH L nnacTuHkon, konebntowencs no TonwmnHe B
TBepaoe Teno:1 — kBapueBas nnactuHka cpesa X TOMLWMUHOMN A/ 2roe

A - AnviHa BOMHbI B KBapLe;2 — MeTannmnyeckme anekTpoabl;3 — XUAKOCTb
(TpaHcdopMaTOpHOE Macrio) A4S OCYLLECTBIIEHUS aKyCTUYECKOoro
KOHTaKTa;4 — reHepaTop aneKkTpuyeckux konebdbaHuin;5 — teepgoe Teno.




| I[ppumMeHeHne yIprTpa3ByKa.

[NpmMmeHeHUA ynesTpasBykKa
ype3BbIYaUuHO
pa3Hoobpa3Hbl. OH CRNyXuUT
MOLUHbLIM MEeTOAOM
nccneaoBaHUA PasfNYHbIX
obnacten onsnkum
(u3yyeHue TBEpOoOro Tena u
NonynpoBOAHUKOB), Urpaet
OonblyKo posb B
n3yYyeHnu BelecTBa.
YnbTpa3sBYK LUMPOKO
NPUMEHSAETCA B TEXHUKe,
ouonoruv n meguLIMHe. B ——

C IOMOUIBIO yIBTPa3ByKa
JacTOTOM 5 MTTI.




Ucnonb3ysa siBreHue oTpaXeHus
yrbTpa3ByKa Ha rpaHuue pa3fiuyHbIX
cpen, KOHCTaTUPYHOT YNbTPa3BYKOBbIe
npnbopbl Ana uamepeHnsa pasmepos
n3gernium unuv ang onpeaeneHus
YPOBHSA BOAbI B HEAOCTYMHbIX
€MKOCTSAX. YNbTPa3BYyK Manou
MHTEHCUBHOCTMU LUMPOKN UCNOSb3yeTCH
ANA uerneun HepaspyLlaroLero KOHTpons
n3genuu




[Mpn nomoLlun ynbTpasBykKa
ocyLiecTBnseTcs
38yKO8UJEHUE:
npeoobpa3sys
yIbTPa3BYKOBbIE
KonebaHusa B
3neKTpn4yeckue, a UX — B
CBeTOBble, OKa3bliBaeTCs
BO3MOXHbIM BUAETb Te
WM NHble npeamMmeTbl B
Henpo3pa4yHoOu ANA cBeTa
cpeae.

3BYKOBHUJEHUE 10 METOMY
MOBEPXHOCTHOTO penbeda: 1 —
MCTOYHHK 3BYKA; 2 — OOBEKT; 3 —
BOTHYTOE 3€pKaJIO; 4 — KHUAKOCTb; J

PO Ty, 3
— cocym; 6 — dKpaH. usodpaxeHue .
OO0 «Kuprnn 1 Medogmiis







DKCIIEPHUMEHT.

[ins akcnepumMmeHTa B3AnK yanpassyKOB_

co3garoLwmnn Bo3ayLHbIe KonebaHusa ¢ ANUHOWU BOJSIHbI
nopsaka 20 MmunnumeTpoB. TeopeTnvyeckun, roBOpPAT YYEHbIe, B
TakKOM aKyCTU4Y€CKOM Mnosie MOoryT rneBuMTUpoBaThb npeamMeThl
pa3mMepoM B NOSTIOBUHY AJIMHbI BOMHbI, @ TO U MeHblle. Ha
camom gene: OHU NAPAT B BO34YXE!




YIIBTPa3BYK B IIPUPOIE.

Llenbin pAag XUBOTHbLIX CIOCOOEH BOCNPUHUMATDL
UM n3nydaTtb 4YacToTbl YNPYyrmx BOJSIH
3HauyuTenbHO Bbiwe 20 KMy, yTto
MCNOSib3yeTCA, HanpumMep AnA OTNYyrMmBaHuUs
YyaeK OoT BO4OeMOB C NUTbLEBOU BOOOM.
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%" 4 { KonoHus 4yepHoronosbIx
-+ -“ XOXOTYHOB




Menkue HacekoOMble NpPu CBOEM. ONeTe
CO34al0T YNbTPa3BYKOBbIE BOJSIHbI.
Jletyyne mbiwn, umest COBCeM criadoe
3peHune, U BoBCe He UMeSx ero,
OPUEHTUPYIOTCA B NONeTe U JIOBAT
AO00bIYYy MEeTOAOM YIbLTPa3BYKOBOMW
rokauum.

BoosHas Ho4Huua.




OHuM uany4yaroT CBOMM rosyiocOBbIM annapaTom
yNbLTPa3BYKOBbI€ MMNYNbLCLI C L|aCT0T0|-
NOBTOPEHUA HECKONMBLKO ' 1 HecyLen
yactotoun 50-60 INy. AdenbdpuHbI n3ny4yaroT U
BOCMNPUHMUMAKOT yNbTpa3ByK oo yactot 170

Kl'y; meToa ynbTpa3ByKOBOM JTOKaLUMU Y HUX
elle coBepLUeHHee, YeM Yy fieTyuYux Mblillueun.

Henbunsl.




Iluteparypa:

JHuuknoneansa Kupunna n Medoaus.

SHUMKNnoneaus FOHOIro TeXHUKa.

OcHoOBbI 3nemMeHTapHOn PU3nKU



ABTOp pa6oThi: il




