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Co3,D;aHHe ynbTpa3BYI<OBbiX ny3bipbi<OBhlX I<aMep /Y3IIK/ 
npe,I(CTaBnJieTCJI nepcnei<THBHhlM B CBJI3H C HX 6biCTpO,I(eHCT· 
BHeM II B03MO>KHOCTbiO peanH3aiJ;HH cenei<THBHOrO OT6opa 
none3HbiX C06biTHH C nOMOIIJ;biO BHeiiiHHX norH'IeCI<HX CHCTeM •. 

IIocne Toro, I<ai< 6nmii nonyqeHhl .-Tpei<H HOHH3HPYIOIUHX 
qacTHU a ren11eaoii Y3IIK /l/ . 11 noi<a3aHa npHHn;HnHanLHaJI:·:'. 
B0,3MO>KHOCTb lf>opMHpOBaHHJI Tpei<OB B >KH,I(I<OM BO,I(OpO,I(e no~ 
,D;eiicTaHeM. ynbTpa3Byi<a/2/, ,D;anbHeiiiiiHe. uccne,D;oBaHHH 6bi ~ 
nH HanpaaneHbi Ha co3,D;aHHe )ICH):(I<OBO):(OpO):(HOii Y3IIK, npe,IJ;-

. CTaBnJIIOIIJ;eii HaH60nbiiiiiH IIHTepec ,I(nJI $H3III<II !WeMeHTapHbiX 
'!aCTIIIJ;. 3TO npHBenO I< He06XO,I(HMOCTH peiiieHIIJI CnO)I(HhlX. 
TeXHH'IeCI<IIX 3a,I(a'I, o6ycnoaneHHhiX TeM, 'ITO ,I(n.!I ,I(OCTH>Ke· 
HII.!I 'IYBCTBHTenbHOCTII I< IIOHH3HpyiOIIJ;eMy 113ny'IeHiiiO B>KJI,I(• 
I<OM BO):(opo,D;e .Heo6xo~m.fo 6i.mo C03):(aTb 6onbiiiHe aMnnu
TY):(bi ,D;aaneHH~ ynLTpa3Byi<oaoro -nOJIH Pm ::: 2-3 6ap npu 
Man oM y,D;enb~OM ai<yc'fuqe CI<OM conponmneHuu cpe,D;LI p c = 
=0,05 ·10 5 z/cM 2 ceK. B. CBJI3H c TeM, 'ITO npuMeHeHue 
o6LI'IHhiX nbe30I<epaMH'IeCI<HX 3neMeHTOB He no3aonuno pea
nH30BaTL_ Tai<ue ,D;aaneHHJI /3,4/ a ,D;anLHeiiiiieM ucnonL3o.
aa~ch ITH60 COCTaBHbie apMIIpO~aHHbie H3nyqaTenH /npeo6~. 

, pa3.oaaTenH/(~1, ·o6na~aroiiJ;ue.6onee BhiCOI<HM~ npo'IHOCTbro 
. H 3$$ei<TIIBHOCThiO, nu6o H3nyqaTenH C '!eTaepTbBOnHOBhlM 

nepeXO,I(HhiM cnoeM /5<. n03BOnJIIQIIJ;IIM yny'IIIIHTb COrnacoaa
JIHe ux co. cpe~oii. C noMOIULIO ynLTpa3BYI<OBbiX ·cuc~eM, . 
COCTaBrre.HHhiX .H·3. ):(BYX H3nyqaTeneii, lf>opMHpyiOIIJ;HX none. 
CT~Hu~· aonH,·Y,D;ano.cL nony'IHTh Tpei<u uouu3upyroiiJ;ux qac-. 
1-H:u: a ·mB:,tiR:oM: uo,D;opoP;e no):( ,D;eiicTaueM ynbTpa3Jzyi<a c ~ac- . 
TOTOH 30 KZlJ npH nepe>KaTHH /pa3HOCTH Me>K,I(YCTaTH'IeCI<H~i 
,D;aanemleM :8. :>ICH):(I<OCTH ·· P 0 11 ,D;aaneHI!eM HacniiiJ;eHHhlX na
poa P~ / L\P ::0 . /4/ B pa6oTe /5/Tpei<H 6hlnH nonyqeHhl 
B ynLTpa3ayKOBOM none. C '!aCTOTOH 300 Kz,j npu L\P> 0. . 
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Heene,noBaHRH 141 rroKa3anR, 'ITO I):JopMRpoBaHRe TpeKoB 
B Y3IIK B 3HatiRTenLHOH Mepe orpaHRtiRBaeTeH B03HHKHOBe-

. HReM~IIapa3RTHOrO KRIIeHRH /KaBRTaUHR/.Ha IIOBepXHOeTR 
R3nytiaTeneii, 'ITO HBnHeTeH IIpRtiRHOH rra,neHRH BXO.IJ;HOrO 
RMIIe,naHea R3nytiaTeneii, yMeHLIDeHRH RX K034JI):JRUHeHTa IIO
ne3HOrO ,neiieTBRH "R IIOHR>KeHRH ,IJ;aBneHRH ynLTpa3BfKOBOrO 
nonJI npR npeBLIIIIeHRH HeKOTOphiX noporOB:LlX 3Ha'leH:a:ii 
3nexTpH'IeexHx HanpJI>KeHRii. CoKpa~eHHe .IJ;nHTenLHoeTH 
YJILTpa3BYKOBLIX HMnyJiheOB,a TaK>Ke RenonL30BaHHe H3nyqa
Tenei e BhleOKHM K03I):JciiH~ReHTOM none 3HOrO ,neiieTBHJI MO)I(eT 
e~eeTBeHHO yMeHLWHTh BnRJIHRe KaBHTa~HOHHLlX JIBneHHB 
H TeM eaMhiM yBeJIHtiRTh 31):JI):JeKTRBHOeTL ynLTpa3BfKOBOrO 
nonJI. KpoMe Taro, rrpRMeHeHRe eReTeM napHhiX R3nyqaTeneii, 
e03,IJ;aiO~RX IIOnH eTOHtiRX BOnH, 1103BOnJieT yBeJIH'IHTL BXO,IJ;
HOH HMIIe,IJ;aHe R3nyqaTeneii R yMeHLIDRTh IIOTepR 3HeprHR. 

B HaeTOH~eti pa6oTe npRBe,neHhl pe3ynLTaThl 3KerrepH
MeHTanLHLIX Heene,noBaHRH TpeKOB ROHH3Rpyro~RX qaeTR~ 

B >KH,!J;KOBO,D;OpO,nHOH Y31IK e eReTeMOH ,IJ;BYX H,IJ;eHTR'IHhiX 
ynhTpa3BYKOBLIX R3nytiaTeneii, e03,IJ;aiO~RX IIOne eTOH'IRX 
BOnH Ha qaeTOTe f =38,4 K21J. IIpRMeHHnReh eoeTaBHLie 
IIhe30KepaMRtieeKRe apMRpOBaHHLie R3nytiaTenR, yeTpoiieTBO 
O,!J;HOro·R3 KOTOphiX IIOKa3aHO Ha pRe. 1. B OTnR'IRe OT R3ny
'laTeneii, ReiiOnh30BaHHLIX B pa6oTe /4/, OHR RMeJIH 6onee 
rrpoeTyiO R Ha,ne>KHYIO KOHeTpyK~RIO, o6eerretiRBaiO~YIO .B DO
,nopo,ne K031):JI):JRUHeHTIIOne3HOro,neiieTBRH 1J aM= 0,35/B6e
r~eH BOnHe/. B xaqeeTBe MaTepRana aKTRBHLIX 3neMeHTOB 
R3ny'laTeneii rrpRMeHJinaeL IILe3oxepaMRKa ~TC-23. 

Ha pRe. 2 cxeMaTR'IeeKR IIOKa3a:Ho paerrono>KeHRe R3ny-
. 'laTeneii B paoo"tieM o6'heMe·>KR,nKoBo,nopo,nHoii rry3hiPLKOBoii 
KaMephr 161, paeWHpRTenLHaH eReTeMa xoTopoii Bo BpeMJI 
3KerrepR:MeHTa He Herroni.3oBanaeL. 3,nech >Ke yxa3aHo yenoB
Ho paerrpe,neneHHe ,naBneHRH B rrone eTOHtiRX BonH Me>K,ny 

. . 0 
R3ny'laTenHMR. IIpR pa6o11eii TeMrrepaType T0 =27 KR3ny-
'laTeJIH paerronaraJIHeh Ha paeeTOHHHR a =90 MM, 'ITO 
eOOTBeTeTBOBano. ti.eThlpeM ,nnRHaM BOnH ynLTpa3BfKOBOrO 
IIOnH.· 3TO IIpRBO,IJ;RnO K o6pa30BaHRIO 930H'IyBeTBRTenLROe
TH x ROHH3Rpy:IOJ:QeMy R3ny'leHRIO. ,LJ;B:aMeTp H3nyqaro~eii rro
BepxiloeTR rrpeo6pa3oBaTeneii 6Lm paBeH 70 MM. 

Ha pRe. 3 rrpe~eTaBneHa I):JoTorpai):JRJI,'rpeKoB rr- -Me30HOB 
e 3HeprReii - 340 M3e B >KR,nKoBo,nopo.IJ;Hoii Y3IIK. H3ny-qa-. . . 

4 

,)!' 

\ 

I 2 3 ~ - - -:J .. fi7 

PRe. 1. CoeTaBHoii ynLTpa3BYKOBoii R3nyimTEmh. 1 - R3ny
qaro~aH MeTannR'IeeKaH maii6a, · 2 - .rrLe3oxepaMR'IeexRe 
maii6LI, 3 R 5 . -. MeTannRtieeKRe niaii6LI, 4 - KneMMa, 
6 - R30nHTOp 0• 7 - apMRpyro~aH raiiKa, 8 - eRnOBOH apMH
pyiO~RH eTep>KeHL. 

TenR B036y>K,naJIHeh ynhTpa3BYKOBLIMR HMIIynLCaMR ,nnH
TenbHOCTbiO 4;5 MeeK. H MIIyJibc nytiKa oi- ycKopHTenSI 11M:en 
,nnRTenLHOeTL, -.:. 0',3 · MCeK /10;.15·-rrepHO,IJ;OB ynhTpalBYKO-· 
Boro rron~F R BBO,IJ;RneH B Ka:Mepy npRMepHO qepe3 1 MCeK ••. 
rroene Hatiana Ka>K,noro RMrrynLCa. HHTepBan BpeMeHH Me>K,ny 
I):Jo"ioc'heMKoii H MOMeHTOM BBo,na rryqKa.eoeTaBnHn 2 MeeK, 

'ITO eOOTBeTCTBOBano rrp.ri6nRJHTenLHO 80 rre_pHo,naM ynhTpa.: 
3BYKOBOrO IIOJIH. IIy'IOK TT- -Me30HOB rrepe,n BXO,IJ;OM B Ka
Mepy rrpoxo,nRn qepe3 KOJinRMaTop ,nRaMeTpoM 6 CMR eo,nep-

. >Kan- oKono 300 qaeTR~ B Ka>K,noM m.frrynLce . yei<opiiTenB. 
O,nHaKO B .Y31IK perReTpRpOBanaeh TOJrhKO _qaeTL qaeT:H~ OT 
rrytiKa yeKopRTenH, rrpoxo.n»~Rx B6nR3R oeeBoii nRHHR R3ny
qaro~eii c:HeTeMLI, tiTo 6Lmo o6yenoBneHo aepaBHoMepHLIM 
paerrpe,neneHReM aMIInRTY.IJ;hl ,naBneHHH. ynhTpa3BYKOBOro 110-
riH mi IIOBepX.HOeTR R3nyqa-feneii. ,lJ;RaM~Tp 'lyBeTBRTenLHOJi · 
o6naeTH toe~aBnHn - 2.:.3. CM. TpeKR 'qaeTm:i perReTpRpo..: 

5 .· 

.~ •,, 



K !JC~IIl~m_e/1,11 

\ :::> ..----------~ 1:=: == ----
-~n!J'IOK 
'IQCHIUI..l 

om !:JAbmpa3!Jyxo!Joeo 
zeHepamopa 

Puc. 2. Pacnono)KeHHe ynLTpa3BYKOBhiX cucTeM B Y3IIK. 
1 • ynLTpa3BYKOBLie H3ny'laTenH, 2 - ycTpOHCTBO ~JHI 
nepeMeii(eHHJi H3ny'laTenH, 3 - npHeMHHKH ynLTpa3ByKa. 

BaJIHCL npH nepe)KaTHH L\P ::: -0,35 6apHHanpH)KeHHUHa 
U3ny'laTenHX -U ::::i1 ,5 K8, KOTOpoe, cor naCHO npUBe~eHHhiM 
HU)Ke OUeHKaM, COOTBeTCTBOBano aMnnHTy~e ~aBneHUH ynLT· 
pa3BYKOBOrO nonH pm = 3,0 6ap. , 

Ha puc. 4a npuBe~eaa «!JyHKUHH pacnpe~eneHIIH no pa~uy
caM O~UHO'IHLIX napOBLIX ny3LipLKOB TpeKOB UOHU3Upy101I(J{X 
qacTuu B e~HHHUe 'IYBCTBUTenLHoro o6'LeMa )KH~Koc'i'u. Pac~ 
npe~eneaue XOpOillO annpOKCUMHpyeTCH HOpManLHhiM 3aKO• 
HOM- c aau6onee BepoHTHLIM 3Ha'leHHeM ~nH pa~uycoB ny-
3hlpLKOB R =/0,17±0,006/ eM, npeBLiillaiOII(UM pac'leT
aoe /7 I B 2-3 pa3a. 

Ha «!JoTorpa«!JuHx uMeeTCH TaK)Ke 3Ha'I.UTeJILaoe KonuqecT
BO CllnOillHLIX TpeKOB, ~nH KOTOpbiX 6LIJIO HeB03MO)KH0 no· 
cTpOHTL «!JyHKuHJO pacnpe~eneauH no pa~uycaM o~HO'IHhiX 
ny3LipLKOB. Ha puc. 46 TaKaH «!JyHKUHHnpHBe~eHa~nHpa~uy
coB nonepe'IHhiX Ce'leHUH cnnOillHLIX TpeKOB. 
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-Puc. 3. TpeKH · OT£UUaTenLHLIX nuoaoa B none CTOH'IHX Bona 
B )KU~KOBO~OpO~HOH.Y3IIK. 

Bo3HHKHOBeaue cnnomHLIX TpeKOB MO)KeT 6LITL o6ycnoB
neao KaKnpoxo~eaueM qepe3 pa6o'IHii o6'LeM Y3IIK qacTuu 
C BLICOKOH HOHH3Hpy101I(eii: cnoco6HOCTLIO, o6pa30BaBillHXCH 
BCne~CTBHe B3aUMO~eHCTBHH ny'IKa rr- ·Me30HOB C MaTe· 
puanoM ynLTpa3ByKo:Boro u3ny'laTenH, TaK u oco6eHHOCTHMU 
pocTa napo:BLIX ny3LIPLKOB B ynLT·pa3BYKOBOM none. Bcne~
CTBHe 6om.moA AliHTellbHOCTH BMIIYllbCa flY"'Ka no CpaBHeHHIO 
c nepuo~oM ynLTpa3BYKOBoro nonH .3apo~LimeBhle ny3hlpLKU 
aa'IHHaJOT caoii poeT B pa3nU'IHLIX «!Ja3ax ynLTpa3BYKOBoro 
~aBneHHH. KpoMe Toro, o61I(ee BpeMH pocTany3blpLKOB .I(o 
BH~MLIX pa3MepOB MO)KeT 6biTb pa3nH"'IHLIM H3·3a COH3Me· 

-7 
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Pxc. 4. Pacnpe~en~me :0y3LIPLKOB B TpeKax no pa3Mepay 
B e~HHH:ne 06'LeMa )KH~KOCTH. a - pacnpe~eneHHe O~HO'IHWX 
UY3LipLKOB; 6 -- pacnpe~eneHHe C!IJIOWHLiX Tp_eKOB. ' 

pHMOCTH _ JlniiTenhHOCTH I!Mnynhca ny'IKa H HHTepaana apeMeHH 
Me)K~y 4JoTOC'LeMKOH H npoxo~eHHeM 'laCTH:n -B KaMepe. 
Bo3MO)KHO TaK)Ke, 'ITO n cnyqae cnnornHLIX TpeKoB, o6pa-. · 
30BaHHLIX 'laCTH:naMH C BLICOKOH. HOHH3HPYIOJ:neii CnOC06:-

-HOCTLIO H HMeiOI:nHX 6onLmyronn9TIJ;OCTLUY3LipLKOB, C~ecT
·. BeHHLIM CTaHOBHTCH _ B3aHMO~e_ii:CTBHe ny3LipLKOB B ynLTpa-

3BYKOBOM none,. H-.HX ~HHaMHK3_. OTnnqaeTCH OT.- ~HHaMHKH 
O~HHO'IHLIX ny3LipLKOB. ·, 
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B )KH~KoBo~oponuoii Y3IIK y~aeTcx co3~aaaTL ueo6xo~x
Mwe ~aBneHHx ynLTpa3BYKa, npHMeHXX CHCTeMW H3ny.faTe-

.. neB:, 4JopMHPYIOmHX nom1 CTOH'IHX Bonu, nocKonLKY B 3TOM 
cnyqae nOBLIWaeTCX 34J4JeKTHBHOCTL H3ny'leHHX-H yMeHLma
IOTCX BHyTpeHHHe MeXaHH'IeCKHe HanpX)KeHHX B MaTepHane 
npeo6pa3oBaTeneii 3a C'leT yBenxqeuxx Bxo~uoroxMne~auca 
Ha HX H3nyila:IOI:nHX noBepXHOCTXX; _TaKHe BOnHLI MOryT 6LITL 
co3~aiiw cxcTeMoii ~Byx napuwx x~eHTH'IHblX H3ny'laTeneii. 
MaKCHManLHLie ~aBneHHx B no~o6uwx CHCTeMax peanx3y
IOTCX npH paCCTOHHHH Me~y noaepXHOCTHMH H3ny'laTeneii 
a ,KpaTHOM nenOMY 'IHCny ~nHH BOnH A B )I(H~KOCTH,'ITO coo:r

BeTCTBYeT cnyqa10 pe 3ouaucuoro pa3Mepa pa6o11ei o6nacTx/8f. 
IIpH 3TOM ~nH x~eHTH'IHLIX npeo6pa3oBaTeneii aMnnxTy~a 
~aBneHHH ynLTpa3BYKOBOrO nOnH MO)KeT -6LITL BLipa)KeHa 
B BH~e ' 

Pm = vU.U+ ~L (1/7J aM -1)(;
1 

/1/ 

r~e v - K03~H:nHeHT 3neKTpOMeXaHH'IeCKOHTpaHc4JopMa:nHH 
H3nyqaTenH Ha e~Hmiey noBepXHOCTH S ~ , Um - aMnriHTy~a 
3neKTPH'IeCKOro HanpJ~>Kemu, Z - BXO~OH HMne~aHC H3ny
'laTenx, 7J aM· aKyCTHKOMexaHH'IecKHi Ko34J<llxnxeuT none3-
Horo ~eHCTBHH H3ny'laTenH, H3MepeHHLIHBycnOBHHXH3nyqe

HHH 6erymeii BonHLr a cpe~e c HMne~aucoM p cS. 
BXO~HOH HMIIe~aHC Z B paccMaTpHBaeMOH CHCTeMe cy:

mecTBeHHO 3aBHCHT OT BenH'IHHLiaa~ r~·e a·- K034J4JH:nHeHT 
nornomeHHH ynLTpa3ByKa :8 pa6o11eM o61.eMe )I(H~KOCTH /S/ · 
IIpH O'leHL 6onLWOM nornomeHHH, KOr~a a a >> 1' 
B CHCTeMe peanH3YJOTCH He CTOH'IHe, a 6eryi:nHe BOnHLI 
H z = p cS . Tor~a Pm MO)KHO oneHHTL no <llopMyne 

p m ,: V Um 7J aM • /2/ 

II pH a a << 1 BXo~oii HMne~aHc MO)KeT GLITL BLipa)KeH 
KaK z = 2p cS I a a • Tor~a; cor nacHo /1/, 

pm = vUm [1+ ;a ( l/7] aM -l}r~ . /3/ 

:;)TOT cnyqaii:, KaK 6y~eT noKa3aHO HH)Ke, COOTBeTCTByeT 
xapaKTepHLIM pe)I(HMaM xccne~yeMoii )I(H~KoBo~opo~oii 
Y3IIK. 

9 
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· KaK cne~yeT H3 rlJopMynLI /3(, Ha.BenH•nmyPrri HaKna
~biBaeT cymeCTBeHHOe orpaHH'IeHHe norno~eHHe yiiLTpa3ay.: 
i<:a, onpe~eiure~me K03rPrPHnneHTOM 191 -· .· . · .. _ -· ··' · .· · 

a= al +a
2 , /4/ 

COCTOH~HM H3 . K03tPtPHnHeHT8 06bi'IHOrO norJiO~eHHH a 1 , 
o6ycnoBneHHOrO BH3KHMH H pen~KcanHOHHbiMH noTep.HMH 
B :>KH~KOCTH; H K034J4JnJiHeHTa· iwrno~eHHH a 2 ; Bh!3B8HHOrO 
38TYX8HHeM _'ynbTp83ByKa BCne~CTBHe 38TpaT 3HeprHH Ha 
poeT napOBhiX I!Y3bipbKOB TpeKOB. Cpe~miH KOHneHTpanHH 
T8KHX ny3blpbKOB B HaiiieM cnyqae COCTaBnHeT npHMepHO 
n = 10 eM -:-3 • 3To no.3aonHeT oneHHTh c·ornacHo pa6oTe/9/ 

Ko34JrlJH:nneHT norno~eHHJI ·a · ":. 1o-2 eM - 1 .3HatieHHe 2 < 

a 2 cymecTBeHHO npeaLnnaeT a1 , aenH'IHHa KOToporo ~nH 
:>KH~KOrO BO~Opo~a COCTaBnHeT 10-7 CM-1 /10/. 

Cne~yeT OTMeTHTh, 'ITO a 2 cooraeTcT:ByeT noTepHM 
npH CtPOPMHPOBSBIIIHXCH TpeKaX HOHH3HpyiO~HX '18CTHn, KO-

. . ' . ' ' ... . 
TOpbie ~0 BBO~a HX B KaMepy He BnHHnH Ha YCTSHOBneHHe 
ynLTpa3ByKoaoro nonH B ee · pa6otieM o6'he:Me. Benn'IHHy 
a 2 M~:>KHO yMeHbiiiHTb p83YMHbiM Bbi6opoM qacTOThl ynhTpa-
3BYKOBOrO nonH. ,D;nH _3TOJ"O He06XO~HMO, 'IT06bi BhlnOnHHnOCb 
ycnOBHe f < f O, r~e f O - pe30H8HCH8H.'I8CTOT8ITY3hlphKOB. 

. B HameM cnyqae Han6onee aepoHTHLIMH HBnHIOTCH ny3hlphKH 
pa,tiHyca R.:. 0,02 cA1, ~nH KoTopLix £0 - 100 lcziJ, o~HaKo 
a TpeKax Ha6nro~aroTcH TaK~e ny3LIPLKH R ... o,os eM, ripn-

, ,· . ' . - - . 
BO~H~He K pe30H8HC,HOMY norno~eHHIO .. ynhTp83ByKa Ha 
pa6o'leH 'ISCTOTe. 

Cor nacHo. npnae~eiiHLIM oll:eHKaM,_ a a..,. 0, 1. Ilo3TOMY . 
pactieThi ~aaneHHH Pm ·. :Mo:>KHo npon3aonnTL no rlJopMyne /3/ ;< " 
KOTOpaJI OCTaeTCH cnpaBe~nHBOH ~0 TeX nop, noKa Hano
BepXHOCTH H3ny'laTeneii He B03HHKaeT IIapa3HTHOe. KHneHHe 
/KaBHTannH/ .. B 3TOM cnyqae aonHoaoe conpoTHBnem~e 
CT8HOBHTCH _paBHbiM, fk Ck , r~e f1c H C. k - -~OOTBeTCT" 
BeHHO nnOTHOCTb. cpe~bl H CKOpOCTb 3ByKa B HeH npH KSBH" 
T8nHH; BenH'IHHa ll,. Ck < p C , 'ITO o6ycnoaneHO B OCHO~HOM · 
cymecTBeHHbiM yMeHLIIIeHHeM CKopoCTH' 3ByKa: ck ·. npn 
B03HHKHOBeHHH KaBHTannn /ll/. B· 3TOM cnyqae axo~oii 
n:M:ne~aHc CTSHOBHTCH paBHbiM z k ":.2pk ck S /aka , T.e. 
YMeHhiiiaeTCH B OCHOBHOM BCne~CTBHe H3MeHeHHJI C k Ha k · t 
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onpe~enHro~ero norno~eHne :8 pa6otieM o6'beMe c ·y<leioM 
napa3H:I"HOr·o KHneHHH /:KaBHTanHH/ Ha IIOBepXHOCTH H3nyqa
Teneii.· EcnH C'IHT8Th, 'ITO Pk= p·; TO B cnyqae napa3HTHOro 
KHneHHSI Ha IIOBepXHOCTH H3ny'laTene:it . ' 

· a a -1 
P = vV [1+...£. ..!!..k...:...

2 
(1/7] -1)] . /5/ 

m m ck aM 

,D;JiH-npnMe~ireMLIX HaMH H3nyqa Ti:meii B :>KH~KOM ao~opo-. 
~e. cornacH·o· ~aHHLIM/12< v =·0,003. 6ap/e. Bocnonb-

. :ioaaBIIIHCh rlJopMynoii/3/~ H8XO~HM, tiTO B paccMaTpHBaeMOH 
:>KH.riKoao~opo~Hoii Y3IIK npn o-:icyTcTBHH -KaBHTannn y~ae'ic"n .. 
peanH30Ba.'Th pm =:=3 6ap. npH urn =i Ke. O~HaKO Bcne~CTBHe 
KaBHTannn Ha noaepxHoCTH H3nyqa Teneii ./ CM.·pnc. 3/ ~aane
HHe Pm 6y~eT cymecT.BeHHO HH)I(e, niK 'KaK B npe~enLiioM: 
cnyqae npH oqeHh' pa3BHTOft _KSB.HTannn'BenH'IHHa' C k. MO)I(eT 

/ 11 / •. . .•• 
yMeHbiiiHTbCH ~0 C k - 0,3c' . . 

. IlpO.HBneHHe K8BHTanHH COCTOHT B yMeHbiiieHHH ~aBneHHH 
Pm He TOnbKO B pe 3Y:JihTa Te yMeHhiiieHHH axo~Horo HMne~aH

ca H3ny'laTenn:, HO H ape3ym.Ta.TepaccTpoiiKnpe3oHaHCHoro 
pa3Mepa a, ·~nH KOToporo MO)I(eT liapyuiHThC-JI ycnoane Kpa T
HOCTH ~nn.HaM >:Boim >.. ·acne~cTBHe ·H3M~HeHHH cKopocT:a 

. 3BYK8. B 3TOM cnyqae rrpnae~eHHbie Bbiiiie rlJopMynhl CTaHo-
' ,·· . . .· . . . ,. ,. '· 

BHTCH HecnpaBe~nHBbiMH H paC'IeTbl 3H8'1HTenhHO ycnO)I(" 
~HHIOTCH. Cne~yeT oTMeTHTL, 'ITO TaKan: 'paccTpoiiKa p·e3o7 

naHcHoro pa3Mepa a . npnao~HT ·I( "pa3pymeHmo" · nonH · 
CTOH'IHX aonH yni.Tpa3ByKa B pa6o'leM o6'beMe Y3IIK. A:Mnnn
·Ty}:(a ~aaneHHH yJ1LTpa3ayKa 3Ha'IHTenLHo yMi:mi.maeTcn: n 
Mo,KeT 6LITL rpy6o oneHeHa no l):lopMyne, ananorH'IHoii /2/,. ~ 

.fi:te BMeCTO 7J aM Heo6XO~HMO no~ci'aBnHTb' K03tPtPHnHeHT . , 
none3HOrO ~eiiCTBHH H3ny'laTeneii C y'leTOM KaBHTanHH 7J k . 

IlonyqeHHbie B. HaCTOH~eii pa6oTe pe3ynbT8Tbi CBH~e -· 
TenbCTBYIOT 0 B03M0)1(HOCTH C03~8HHH H npaKTH'IeCKOrO npn- . 
MeHeHHH HOBOrO TpeKOBOrO ~eTeKTOpa HOHH3HPYIO~HX '18C::O 
T,Hn - )I(H~Koiw~opo~HOH y_nbTpa3BYKOBOH n'y3hlpbKOBOH KaMe-
pbL · .• 
. B 38Kmoqt:mne 8BTOpbl C'IHTaiOT CBOHM npHHTHbiM ~onroM , 
no6naro~apHTb' n.r. TKa'leBa H ':B.,D;.IIIecTaKOBa ·3a PH~ no- . 
ne3HbiX ~HCKYCCHH, a T8K)I(e rpyrrrry · MexaHHKOB_ OT~e_na 
3KCnepHMeHTanbHOH H~epHOH tPH3HKH 3a TeXHHt{eCKOe of5cny-

/)KHB8HHe arinapaTyphl. 

II 

"\'" 

:.~ 

~-..r .~· .. 
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