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1. BBELAEHUE

ITpoexTnpoBaHue YCTPOKCTB Ha NMOBEPXHOCTHBIX AKYCTHYECKHX BOJHAX
(TIAB) ¢ npegensHBIMH XapaKTEPUCTHKAMH, OTBEUAKOIMMH COBPEMEHHBIM
TpeOOBaHHAM, HEBO3MOKHO 0e3 KOJHYECTBEHHONO M KaueCTBEHHOTO aHaJIi3a
H ydera BCeX HCTOYHHKOB NOTePb M lHCKaxKeHHi. BakHeHIIMMH H3 HHX $IB-
JISIOTCST AU PAKIHA H PACXOJHUMOCTb aKYCTHUECKOr0 MYUYKa, IepPeoTparkeHue
ITAB ot 3/1eKTPO0OB BCTPEUHO-IITHIPEBLIX npeoGpasosarteneit (BILII), rene-
pauds mapasuTHbIX 00bEeMHBIX MOA H HEKOTOpble Apyrue 3(p¢eKTs BTOPOro
nopsaka [1—4].

Yame scero BILIT, ucnonb3yembie pis usnydyenus: u npuema [1AB, nume-
o1 aneprypy nopagka (10—100) As — IIHH aKycTHUECKOH BOJIHBI Ha YacTo-
Te CHHXponusMa mpecOpasoBatens [2]. OrpaHuuenne UIMPHHBI (amepTyphl)
aKyCTHUeCKOro nyyka npuBoaut K andpaxuunu [TAB, cxoxed ¢ gudpakinei
9JIEKTPOMArHuTHLIX BOJIH Ha wiend. Ecau aneprypa W akycTuueckoro myu-
Ka, KOTOpas B AaHHOM CJyyae BBINOJIHSET Ty JKe POJib, YTO M LIHPHHA IIeaH
B ONTHKE, COM3MEPUMA C As, TO BOKPYT OCH NydyKa 00pasyercss pacxoasiiiuii-
Cs1 KOHYC BOJIHOBBIX BEKTOPOB R C ONpeaeJeHHBIM YIVIOBBIM pacrpejieseHnem.
Hast ITAB ato pacnpeaesenne OrpaHHYeHO IOBEPXHOCTHIO 3BYKOMPOBO/A.

3a nocaegHue rOAbl CO3JaHA TEOPHST PACIPOCTPAHEHHS OTPAHHUEHHDIX
nyykoB ITAB B aHu30TpOnHBIX cpefax, MOJyUYeHBl SKCIEPUMEHTaNbHbIE JaH-
Hble O BJHSHUN AHPPAKUHI HA BBIXOAHbIE NapaMeTpbl PasJHUHBIX YCTPOHCTB,
YCOBEPIIEHCTBOBAHL! MeTOALl pacuera JU(PaKUHOHHBIX IOJEeH B CErHETO-
U TNEE303JIEKTPHKAX, OCHOBHBIMH H3 KOTOPBIX OCTAIOTCSI «METOJ YTJIOBOTO
CIeKTpa MIOCKHX BOJH» I «apaGosinyeckuii» [2]. DTH MeTOAbl MPOXOIKAIOT
COBEpUIEHCTBOBATLCA C LEJBIO TMOBLIIIEHUS TOUHOCTH, YMEHbIIEHHUST BPEMEHH
BBIYHCJEHHH H, CJe10BaTeNbHO, CHMIKEHHs CTOMMOCTH padpabaThiBaeMbIX
yerpoiictB. Ha ux ocHoBe cosgarorcst Gosiee YHHBepCaJbHBIE METOABI, KOTO-
pble MOryT MPUMEHSATHCS MPH MPOEKTHPOBAHMH INIHPOKOrO KJacca yCTPOHCTB
PAGJTHUHBIX KOHCTPYKTHBHBIX HCIIOJHEHHH.

Ieabio HacTosiuieil paGoThl SABJISETCS CPABHUTEJIbHBIH aHAJH3 U BBIOOP
ONTHMAJIbHEBIX METOAOB TEOPEeTHYEeCKHX pacyeToB M 3IKCIEePHMEHTAJNbHBIX
uccaenoBanuit audpakuun ITAB nasi co3nanust ycrpo#icTB 06paGoTKH CHr-
HAJIOB ¢ MHHUMAJBHBIMIT AH(MPAKIHOHHBIMH HCKaXKEHHSIMH.

2. BAUJHHE AUPPAKILUH HA MAPAMETPbI YCTPONCTB
OBPABOTKH CUTHAJIOB HA NAB

! 2.1. JugpakunoHHble UCKAXKEHHUSI B JUHHUAX 3aJePKKHU

Hudpaxuionnoe noqae [TAB, pacnpocrpaHsiioniuxcsi B aHH3O0TPONHOI
cpeje, onpeaesasieTcs BeqIYHHON BOJIHOBOrO mapamerpa [2]

Qe=AZ|1+y| /W2, (2.1)
rie As— aiauHa Bogusl [TAB; Z —koopaunata TOYKH HaOGJIOJEHHS B Ha-
npaBJeHuH pacnpocTpaHeHus BOJHBI, y=0M/00 — napameTp aHH30TPONHH,
paBHLIH NPOHU3BOAHOH yrja (D OTKJIOHEHHsI NOTOKA 3HEPrMH OT BOJIHOBOH
HopMaJsu no yray 0, onpeaessiolieMy HampaBJaeHne pacrnpocrpanenus ITAB.
O6aacTtb 3Hauennit Q,<<1 coorBerctByer 30He PpeHens, obaactb Qg>1 —
JlaabHe# 30He.
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Ilpexne yem amanuaupoBaTh BiIMsiHHE AMPPAKUUH HA TapaMeTpHl
YCTPOJCTB, NMEPeYHcJIUM OCHOBHBIE 3aKOHOMEDPHOCTH, CBSI3aHHbIe C PacCHpOCT-
paHeHHeM OTpaHHYEHHBIX aKycTHYecKHx nmyukoB ITAB B auusorpomnuoii cpe-
ze. ITorok akycruueckoii sHepruH B 06IIeM Clyyae OTKJOHSETCS OT Harnpas-

JIEHHsI BOJIHOBOro BeKTopa k Ha yroa @. [lns oceéi uymcroir moasr M =0,
ONHAKO HEKOTOpOe OTKJOHeHHe MOMXKeT OBITh BbI3BAHO pa3opHEHTALHeH
noAMOXKKH [5].

Orpabuyenne aKyCTHYeCKOro NMyyKa IO anepType MPHBOAHT K MyJbCa-
UMM ero aMIJHTYAHOro M ¢asoBoro npoduisi B 3oHe PpeHenss U pacxox-
JIeHHIO B JajdbHell soHe [2], a Takke K HeJMHEHHOH 3aBHCHMOCTH aMIUIHTY-
Jbl ¥ (pasbl OT NPOfiIEHHOr0 BOJIHONH PacCTOSIHUS.

Meranansanus MOBEPXHOCTH NMOMJIONKKH MOMKET BBI3BATh KAK YBeJaHUe-
HHe, TaK W yMEHblUeHHe AH(PPAKUMH, B 3aBHCHUMOCTH OT aHH3OTPONHHU KO-
spdunnenTa  IeKTPOMEXaHHUECKOII P ol i
CBSI3W Marepuaja noanoxku [6]. dn- g § Bg=1%, 2/1+7)

(paxkuus MOXKET YCHJIMBATBCS HM3-32 ;
nonepeyHoll HEOTHOPOAHOCTH H3JIyue- Tar

HHs BCJEACTBHE KpaeBOoro 3sddexra 4L
HJIM PereHepanuy BOJH Ha MeTaJJu-
yeckux ajekrpornax BIIIT 3a cyer  fr

nbe3odexTpuiyeckoro addexra {7].

[Tpocrefimne JHHUH 3amepXKKu
Ha ITAB umeior 06bIuHO Tepenalomnii
M NpUeMHBIE HeamojaudoBauuble BIIIIT
¢ O6oablo anepTypoﬁ (W1=W2= Puc. 1. 3aBHCHMOCT AMDPAKIHOHHBIX TO-
=50—200 As). Ilpu sToM npuemublii P> A “*"",’gg’;:,‘:’,;‘;"’ag RaTeRaReD: Ur
npeobpasoBaTtesib  MOXKET pacroJa-
ratbCss Ha paccrossHnu Z=1000—
10000 As, T. e. He TONMBLKO B 30He PpeHeds, HO U B AajbHell 30He. OueBHIHO,
YTO B 3TOM CJyyae OCHOBHOE BJIMSIHHE Ha BBIXOAHLIE NMapaMeTphl JUHHH 3a-
nepxKu OyAyT OKa3blBaTh PacXoAuMOcTb nyuka I[TAB u oTK/IOHeHHe mOTOKa
9HEPrud OT HampaBJIeHHs PaclpoCTPaHEHHS H3-3a pPA30PHEHTAIMH 3BYKO-
npoBoaa. B mpocrefilmeM BHIe PAaCXOAMMOCTb aKyCTHYECKOrO NyyKa IPUBO-
AUT K TOMY, uTO 3JeKTpoAwl Bhixoguoro BIIIT npuHMMaioT TOJBKO yacThb
SHEepPTHUH.

OnenuTs BeHYUHY NOTEPH, CBA3AHHYIO C PACXOXKAEHHEM MyuyKa, MOXKHO
C TOMOIUBIO TpaduKa, NPUBEIEHHOrO Ha pHC. l, HA KOTOPOM BeJHUYHMHA IIO-
TePL @p laHa B 3aBuCHMOCTH oT mapamerpa Qg [1]. M3 aToro rpaduka sun-
HO, uto B Oanxuell sone (Qg<1) nHdpPaKUHOHHBIE NMOTEPH HE NPEBLILAIOT
1,6 1B, rpanuna 3onsl ¢ morepsiMk 3 n1b Haxomutcs Ha paccrosuuu Z=1,77
lo, a B nanpueii sone a,=—101g(//ls), rie lo — rpanuuna nepsoil 30HHl
Ppenens, onperensiemasi popmyaon (2.1). Kpome toro, wacts nyuxka ITAB
nonajaaer Ha OOKOBble 'DAHH MOMJICKKH M, OTpaKasich OT HHUX, NPHUBOAHT K
NOSIBJIEHHIO JIOKHBIX CHTHAJIOB B HMIYJILCHOM OTKJHKE YCTPOHCTBA.

B pesysabrarte XKe OTKJIOHEHHS NOTOKA SHEPTHH OT HOPMaJd K (asoBo-
My ¢ponty Boanbl Ha yroa @ ITAB nomagaior ma mpuemusiii BIUIT mox
yraom 90°— @. AmnantyaHo-uactoTHasi xapakrepuctuka (AUX) saunun
3aJIepXKKH C TAKHM «HEOJIHOPOJHO 06saydeHHbiM» BIIIIT (8]

A (o) = 24, (0) 4, (0) cos @2 (W,/W,) [W, > (1 — cos )], (2.2)
rie Ay(w) n Az(w), Wy u W, — coorBerctBenno AUX u ameprypnl nepe-

Jaiolnero M npuemHoro npeot6pasoBarened; o=1—g/Wy g — uacth amnep-
Typsl npuemuoro BIIII, B3aumonmelicTByomas ¢ akKyCTHUECKHM JydyoMm, a

yroa ¥y = 2 -"-;'32— sin®. (2.3)
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ITpu oannakoBbIX ameprypax npeoGpasosateneidt (Wi=W,) cos @ B
BbipaxKeHuHu (2.2) ompenensier a¢dexTHBHYI0 aneptypy npuemuoro BIIIT u
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