LUENCN NOAbl s 3aBMCUMOCTM OT amnuUTyAbl AaBfieHMs. BuaHo, 4TO MOPOroBble 3HAYEHUS
NaB/ieHNA CybrapMoHMYeCcKUX COCTaBNAOLWMX Bbllle rapMoHuyeckmx. ObpalllaeT Ha cebs
BHMMaHue (aKT MosBNeHNA Cy6rapmMoHMYECKOW COCTaBnstollen 50)[/2 npu gaBneHusXx,
XapaKTepusyrLWmMX TakKXe W orpaHUYeHne BeMUYMHbI U3MEHEHUS 3/1eKTPOoNpPOBOAHOCTH
Ha 4acToTe g)j. .

3 NoNyYyeHHbIX 3aBUCUMOCTEW BUAHO, YTO MNPW AOCTMXKEHUN HEKOTOPOro 3Ha4vyeHus
aMnanTyabl aKyCTWUYECKOro [aBneHus rapMoOHWYecKue CcOoCTaBndlolmne 3/1eKTPOnpoBoAHO-
CTM WUCMbITbIBAKOT HacblleHMe, a 3atemM cnagatoT. KVIHTepecHo, 4YTo NpW 3TOM XKe 3Haue-
HAN aMNAUTYAbl aKyCTUYeCKOro AaBneHus noAsnsetrcd yHTepToH 5(Op/2. 1o MHeHUKO He-
KOTOPbIX aBTOPOB, MOSABNEHWE YHTepTOHAa 5co0i/2 B CnekTpe KaBUTALUMOHHOIO Wyma sBNd-
eTCA NPU3HAKOM Hayana HectabunbHoW Kasutauun [3]. Tlo-BuaMmomy, MpuUUYMHOM Ha-
CbILLEHNA YPOBHS TFapMOHUK ABNAETCA W3MEHeHMe (PYHKUMW pacnpeaenieHns nys3blpbKOB
Mo pasmepamMm MNpu nepexoae OT CTaOWNbHOW KaBuTauuum K HecTtabunibHOW. CrekTpasibHble
XapakTepuctTukn &an(Psk)10n 3aBMCAT OT rasocoAepXkaHHs, Harpumep KaBUTaLUWOHHble
noporu Ana CrnekTpanbHbIX COCTAaBNAKLWMX B C/lydae OTCTOSABLUENCHA BOAbl Bbille, YEM B
CBEXXEMW.

B 3ak/t04eHne MOXHO CKa3aTb, YTO 3aBUCUMOCTb J1o(0>)/a Ana KaBUTUPYIOLLEN »Xua-
KOCTW MO3BONAET 0XWAATb, YTO 3TO AB/EHME MOXKET OblTb MOSIOXKEHO B OCHOBY MeTofa
KOHTPO/MA COCTOSHWSA KaBUTUPYIOLWEN cpedbl. lccnefoBaHve MOPUCTbLIX Cped C nogativ-
BbIMW BK/KOUYEHUAMM, MOMewas WX B aKyCTUUYECKMe Nond, Mno3BONAeT JIerkKo nony4yatb
NHDOPMALIMKD O cpede, KOTOPYH C/IOXKHO MW HEBO3MOXHO MofyyaTb APYrMMn MeTodamu.
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OB bEMHbBIE AKYCTUYECKWE BOJIHbI B MNMbE3OMNONYTPOBOAHNKE
[MP EIO NOBEPXHOCTHOM BOSBY>XAEHWI

Kyapasues B. H.

B pa6otax fl, 2] OblNnO pacCMOTPEHO 3NEKTPOAKyCTUYECKOEe B3auMMOeNCTBUE BOAN3N
MOBEPXHOCTN HENNHENHbIX Cpefl, KOTOPOEe COCTOUT B BO30YXAEHWW OOBLEMHOW aKYyCTU-
YECKOW BOJIHbl HEOHOPOAHbLIMW BfO/b MOBEPXHOCTU 3NEKTPUYECKUMMU MONSAMU TaKUM 006-
pasom, uTto k!|n (K - BO/IHOBOW BEKTOP, M - HOPMa/b K MOBEPXHOCTWU cpefibl) ANS NHOObIX
yactoT, B oTmume oT [3], rae k=£n. CylleCcTBEHHO TO, YTO OTBETCTBEHHAs 3a Aannblil 3g-
(beKT KBagpaTMyHaa CBA3b MeXAy MeXaHUYeCKUM HanpsHkeHnem W HanpsXXeHHOCTbHo
anekTpuyeckoro Hona (T~E2 rpe T- mexaHuM4yeckoe HanpsxeHue, K - HanpsaXXeHHOCTb
3NIEKTPUYECKOro HONs) 06ycnaBnMBaeT BO30YXAEHHO aKyCTMUYECKUX MOMN TO/IbKO Ma KOM-
OMHALUNOHHbIX YacToTax.

Hwxe paccmatpuBaeTca cnyvan, Korga KeafjpaTuyHas cBA3b mexay T u E peanusy-
eTCA 4Yepe3 KOHLEHTPALMOHHYK HEe/IMHEMHOCTb W Mbe303ekT. BosHMKarowme na KoM-
OMHAUMOHHbBIX 4YacToTax OAHOPOAHbIE MO MOBEPXHOCTM KOMMOMEMNTbl HanpPs>XeHHOCTU
3NEKTPUYECKOro nosa BO36YXKAalT 4vepe3 MNbe303deKT 3BYKOBYIO BOMMY WM3-3a Mannyums
rpaguveHTa gedopmaumii B6N3N NMOBEPXHOCTMW.

PaccmMoTpMM Nbe3ononynpoBOANKOBYO cpedy B BUAE NOMYNpocTpaHCTBa (Ock XU X3
neXkat Ha ero rpaHuue, a a4|n). CrtaHgapTHas cucTtemMa ypaBHeHUN UMEET BUA

E=—"0,
) = eE,

J - cE - DnVp*

rae - 9NeKTPUYECKWiA noTeHumasn, p*- MAOTHOCTb 3/1IEKTPOHOB (CUMTAeM MOMYNPOBOJ-
HWK 3/1EKTPOHHbIM), D - BEKTOp 3MeKTPUYECKON WHAYKLUUN, € —AN3NeKTpuyeckas Mpo-

HNLAeMOCTb, J - BEKTOP MNOTHOCTU TOKa, t—Bpemda, Dn- KoaghpuumeHT ANNADY3IUN 3MeK-
TPOHOB.
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[MpeanonoXum, 4YTo pacrnpefeneHne 3MeKTPUYECKOro MoTeHumana rapMoOHUYECKoe
NMeeT BUf
d(*2 *3, 0= Y2®fe)[el(a,- A+ ei<OHIR)+K.C]. (2)

Cumtas 3NeKTPUYECKNA MNOTeHUMan Ha rpaHuue noctosHHbIM P (r2) [xZ=o=do, a B
OECKOHEYHOCTU paBHbIM HYMHO P(K2) L«@»00*0 1 NpeanonoXxus, YTo Ha NMOBEPXHOCTU cpe-
Abl PacrnofioXXeH TOHKNUN AN3NEKTPUYECKUI CNoW, T. e. JT2| X=0=0, nonyumm

O (F*>=1rp- + Pe~*X) io. (3)
roe

QP+ 10
~W T

N3 (1) mMoryT ObITb NErko MoslyyYeHbl BbIPaXKeHUA ANA HaNPSAXXeHHOCTU 3/1EKTPUYECKOro
MoNns N HNOTHOCTW 3N1eKTponoB. Bcneactsve KOHUEHTPaAUWMOHHOW HeIMHEMHOCTU MOoJynpo-
BOAHMKA [4] B HEM BO3HWMKHYT [AOMO/IHUTE/NbHbIE KOMMOHEHTbl TOKa /N=LU(p2*-£7+ p1*£2),
roe X—oABUXHOCTb 3/1IEKTPOHOB, MHAEKCbl 1 M 2 COOTBETCTBYKOT 3/1EKTPUYECKUM MO-

TeHUManam Buaa (2), oTaAM4valOWMMCA TOMbKO YyacToTaMW @0, a pl2 - BO3MYLLUEHKE NOT-

HOCTU 3/IEKTPOHOB C YacToTaMW OU.I COOTBETCTBEHHO.
bynem uckatb peweHne cuctembl (1) € y4eTOM HENMHEWHbIX TOKOB KOJ/IMHEAPHbIX
X2 B Bufe
d(qar, a3, f)a=Di1,2(*2)[e<* t+K.c.],

roe ooft=coix(02 KOMMOHEHTbI 3/IEKTPUYECKOro Moas C YyactoTamu oo* OyayT obycnasiu-
BaTb BO30Y)XKAeHWe 4yepe3 Mbe303PMEKT 00bEMHbLIX aKyCTUYECKMX BO/M, BOJINOBOM BEKTOP
KOTOPbIX OPTOrOHajsieH rpaHule Hbe3oMoNynpoBOAHWKA. PelleHMe BOMIHOBOrO YpPaBHEHUSA
C YYEeTOM BO3AENCTBUS 3TOr0 3MEKTPUYECKOro Moss U TOro, YTO MOBEPXHOCTb CBOOOAHAS,
T|x2=0= 0, gaet Ans reHepaunm Ha CymmapHOM YacToTe

eli(Doi()Q20+2 Wo* 4- W et

s bl O= - . l * -+
8CHOn (I + p) (l+ fC) [<<<i+ «,)._ /\/L|'2] [(,V+- Kl- a2f + N _j

+ 0i'V/ +
[(A+ ap*- M| (QA- 1- ax)2+ clc2

etor>)-yan
: Ewtl'
[(1+ a22- iV+2] —l-ax)2+ 7
roe  catr= 0i+co2  iV+2= (coct+ico+//cZn, X - BONHOBOW BEKTOP BO30YXKJaeMOW BOJIHbI,
&- KOIDUUMEHT 3aTyxaHua. [na redHepaymm Ha pPasHOCTHOW 4acToTe cneayet 6patb
KOMIM/IEKCHO-COMpPSXXeHHble 3HAYeHUSA C UHAEKCOM 2.

B AByX npefenbHbIX cayyasx, Korga K™K KW /c<X, COOTBETCTBYIOLIMX reHepauunu
00beMHOM BO/IHbI OECKOHEYHO TOHKWM C/I0EM W C/I0EM, TO/NLWMHA KOTOPOro 3HA4YMTeNIbHO
bonblle ANMHbI BOMHbI 3BYKa, €e aMMnnTyfda CTPeMUTCA K Hynwo. [lepBbii U3 3TUX Chy-
YyaeB peann3yeTcs, Korfga /Moo MPOCTPAHCTBEHHbLIA Mepuof 3/1eKTPUYECKOro noTeHuKnana
na MnOBEPXHOCTM Man &’®S, NMO60 04YeHb BenMKa MNPOBOAMMOCTb M 0)C-*To, NGO Manbl
yacTtoTbl (D1, 2>0. BTopon BapuaHT COOTBETCTBYET unauM Manon nposoammocTtn (G0, mnu
OYeHb 60MbLIOMY MPOCTPAHCTBEHHOMY Mepuoay 3NeKTPMYecKoro noteHuwnana /c»0, nnu
O4YeHb 6O0/bLLON YacToTe BO30YXAAaeMOW aKyCTUYECKOWN BOJHBI.

Ecnn aons cos3faHns nNepmoAmM4veckKoro BAOMb MOBEPXHOCTW Mbe30nosyrnpoBoAHMKA MO-
TEeHUMana MCNosb3yeTcs BCTPEYHO-LUTbIPEBAA 3/1IeKTpPoAHAA CTPYKTypa, TO HeobXxoaumo
YUNUTbIBATb BO3HWKHOBEHWE [AOMOSIHUTENbHbIX MPOCTPAHCTBEHHbLIX TApPMOHWK 3/IeKTpuYe-
ckoro notenunana. OTMeTUM, YTO C YYETOM TOro akrta, 4to S-*0 npu /c->0 N &=
YNCNENUbIA pacyeT MOXET ObITb Orpanuyen CyMMMUpoOBaHWEM BK/afoB HeOO/bLIOro 4ucna
MPOCTPAHCTBEHHbIX FAPMOHUK C COOTBETCTBYOLWUMU KOIPHULMeHTamm [S].

bonee paeTanbHbIN aHanu3 ObI1 MpPoBeAeH ANA cynbduaa kKagmusa 2-cpesa  (6,33=
=9,6-1010 H/m2, uy=200 cm2Bc, e=0,44, Dn=5M0~4 m2c, p=4,8-103 kI'/m3 [6], PO1=
= ®@=1 B). PaccmaTpuBanocb B030YXAEHWE MPOAONbHOM BOMHbI C YYETOM TOro, 4To
en«833. Ha ¢ur. 1 npejcTaBneHa 3aBUCUMOCTb aMNAWUTYfAbl feopmaunii B 06beMHON
3BYKOBOW BOJIHE, BO30Yy)XJaemMoOM C MOBEPXHOCTU CynbPuaa Kaagmusa TrapMOHUYECKUM
3NIeKTPUYECKUM MOTeHUnanoMm (2) Ha pa3HOCTHOM 4acToTe [ABYX 3MEKTPUYECKUX CUTHa-
nos (coi=3-108 'y, 02=1,2-108 'y Ana yacToT penakcaumm nposogmMmocTtu ot 1,2*108 'u
no 7,2-108 'y c¢ warom 6-107 'y (Kpweble 1-11 COOTBETCTBEHHO). HyneBble 3Ha4YeHUS
amMnnnTyabl geopmaumi na ¢ur. 1 cOOTBETCTBYHOT B3aMMHOM KOMMEHCaUUn CMeLLeHUN
OT ABYX COCTaB/MAKOLWMX 3neKTpuyeckoro notenunana (3).

a (ur. 2 npeacrta.neHbl pacyeTHble 3aBUCUMOCTU W 3KCMNEPUMEHTasIbHble pe3y/ib-
TaTbl ANS reHepayum 06bEMHON 3BYKOBOW BOJMIHbI C MOMOLLbKO BCTPEUHO-LUTLIPEBON CTPYK-
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Nn-']

dur. 1. 3aBUCMMOCTb aMNAuUTyAbl Aedopmaunii B NPOA0SbHON
3BYKOBOI BOJSIHE, BO30Y)X[1aeMOW TrapMOHUYECKMM MOTEHLMANOM
C MOBEPXHOCTN Cynb(puraa Kaamus

dur. 2. PacyeTHble KpMBbIE W 3KCMEPUMEHTaNbHbIE pe3y/bTaTbl

ON8  cny4vas BO30YXAEHUA MPOAO0SbHOM aKyCTUYECKOW BOJHbI

C MOBEPXHOCTM CyNb(Puia KaaMWUs Ha 4acTOTe OAHOro M3 3fek-

TPUYECKNX CUTHANoB (CM/IOWHbIE NMHUM U 4) U Ha Y[ABOEHHOMW

yactote (MyHKTUPHble nuHUKM KU 5) ana oc=0-105 1,4-10e;
7,2-10° T'u-KpuBble 1-3 COOTBETCTBEHHO

TYpbl 3M1eKTPOAOB (SKCMepMMEHT onucaH B [2]) Ha 4acToTe OAHOrO W3 3MEKTPUYECKUX
scrHasioB (Wo=0) ©” yaBOEHHOW 4acTOoTe 3NeKTPUYECKOro CUrHana Anaa pas/iMyHbIX 4YacToT

penakcaLum nposoguMoCTHW. 5 5 5
CpaBHeHMe XOfja 3KCMepUMEHTalbHON U TEOPeTUYECKOM 3aBMCMMOCTEN MOKa3sblBaeT,

4TO PacCMOTPEHHaA Bbllle YNPOLWEHHass MO/E/Ib XOPOLUO COOTBETCTBYET 3KCMEPUMEHTASIb-
HOU CUTYaLWNN.
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AKYCTUYECKN N UMETUTYT [locTynnno B peaakuunto
mvm. 1l. TI. AHApeeBa 16.1171.1988
Akagemun Hayk CCCP

YAK 534.231

NMMIMEOAHC N3NYYEHWNA KOJIbLLEEBOI'O MNOPLUHA
B bECKOHEYHOM 3KPAHE

CeKkTe,uno B, A.

3yyeHne KOMbLEBOro MOPLIHA B OECKOHEYHOM abCOMTHO >KECTKOM 3KpaHe Teope-
TUYEeCKN uccnenosanocb B pabortax [1-4]. Bonpocy 4ncneHHOro onpeaeneHnsa umMmnegaHca
N3yYEHUSA KOJbLIeBOrO MOPLUHA B LUMPOKOM [Mana3oHe WM3MeHEeHWs ero BOJIHOBbIX pas-
MepoB nocBslleHa paboTta [5]. OAHako B yKa3aHHbIX paboTax He pacCMOTPeHbl HEKOTO-
e MNpaKTUYECKM BaXKHble Cryyau, MOo3TOMYy BepHemcd cHOBa K 3ToM 3afdadve. Crieays
6], Ana 6e3pa3mepHOro akycTM4eCcKoro mmnegaHca MoOXHO Mony4vnThb

r 2 312 {hat) dt /i (hat) J\ (kbt) dt
pcS ~ «@— K2 Vi —
a

Ix (kbt) dt 1
J 7

rae pc - BOMIHOBOE COMPOTMBEHME, K —BOMIHOBOE 4MCMO, a U b - BHELIHUIA N BHYTPEHHUI
paanycbl Konbua, S=jt(azb?2) —nnowanb nopwHsA. [lepBblli U TPETUN UHTerpasbl B*
BblpaXKeHMM (1) € TOYHOCTbIO [0 MHOXMUTeNs /I paBnbl 6e3pasmMepHOMY akyCTUYeCKOMY
nMnegaHcy [AMcKa B 6GeCcKOHeYHOM 3KpaHe. [1py BbIYMC/IEHWM MHUMOW 4acTW BTOPOro
UHTerpana, exoasauwero B (1), BO3HUKAKOT ONpefefieHHble TPYAHOCTWU, NO3TOMY, 00603Hayas:

ero A, npeo6pasyem K suay [7]

1 I (a2+ /;2 cos0 + 2ab [ /2(kt\[a2+ IF+ 2abcosB
A- nJ 92+ b2+ 2abcos9 d0J ATAT2 U
0 0

N Nocne BblYUC/IEHUA BHYTPEHHETO MHTErpPasa noayvynm

n (a2 -1- B2) cos 0 4- 2ab
~2a 17./r + 1,AVr<en1 ,2 br+ 2abcosqa ,io’
O
roe vio). (a0 - QYHKUMKM beccens . CtpysBe coTBeTCTBEMHO, a=Ic]/a2+hb2—2ab cos .-

[ocnefHWIn MHTEerpan BbIYMCASETCA MOCAe pa3noXeHus B psg dyHKumin Beccens n CTpy-
Be. OKOHYaTENbHO ANS aKyCTMYECKOro MMMeAaHca KOJMbLEBOro MOPLUHA MOMyYuM

i 2 /. (2a) T Dn(ky @- 1=22m2m
pcS — a2—k2 & 1= a —2ab E (n-I-2)! 2n+ DIl X
n=a
PP«H (P)- Pn®) . .. I, " (2A6) -] [ Hx(2kaa)
[p o, T———+bl['— #r“]+Ya— —
©

(- D"F(V)KK 3T bl /PPHYD)- pn-/AP) H1 (2kb) |
zab\lﬁhb T (a+ %) px - 1 b2 kb . @&
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