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OPEAHECJIOBHE

B cBs3n co Bce pacWIMpAIOIIHMCA B INOCJefHee BpeMs paclpos
CTpaHeHHeM OBLITOBOH 3BYKOBOCIPOH3BOAsIILEH annapaTypsl, BXoasuieH
KaK COCTaBHast 4YacTb B pPaJHONPHEMHHKH, TeJleBH30Pbl, MarHUTO(OHH,
NpOHTPHIBATENIH, CHCTEMB NPOBOAHOrO BelllaHHs, OcO6eHHO 60JblIOE
3HaYeHHe CTaJIo yneasaTbcsi GLITOBBIM akycTHueckuM cHcremaM (BAC) kak
BCTPOEHHE!M, TaK H BBIHOCHBIM. JTO BIIOJIHE MOHATHO, €CJIH yYeCTb, UTO
aKyCTHYeCKas CHCTeMa SABJeTCs OKOHEYHHM 3BeHOM Ji060ro TpakTa
BOCIPOH3BENEHHA 3ByKa, B OOJIbIIMHCTBE CJlyyaeB ONpeAesIOLINM
KaueCcTBO 3ByYaHHs TpakTa B uesioM. OcoGeHHH HHTepeC NPH 3TOM CTaJja
BH3LIBaTh anmnapatypa Beicllero Kaacca (Hi—Fi). OpHako Hu K
annapaTtype HH3UIHX KJIaCCOB B NOCJeJHHE ToAH CTajH NpeLbsABJIATHCA
NoBHILIEeHHBIE Tpe6OBaHHSA, B YaCTHOCTH, K Ka4eCTBY HX 3ByYaHHS. .

B cBa3M ¢ 3THM Kak 3a py6exoM, Tak H B HalleH CTpaue NpOBefeHH
HayuyHble HCCJEeLOBAHHA H NOSABHJOCh MHOIMO OPHrHHAJbHHX KOHCTPYKIHH,
HanpaBJieHHHX Ha IMOBHilIeHHe KayectBa 3Byuanus DBAC., B paHHoil
6pouliope caenaHa NONBITKA KOMIJIEKCHO OCBETHTb BONPOCH (DH3HYECKHX
OCHOB paboOThl aKYyCTHYECKHX CHCTeM pa3HblX BHAOB H TNPHHLMIOB HX
JeiCcTBHSA, NapaMeTpoB, ONpelelAIOLIMX HX KauecTBO, peKOMeHIyeMbIX
KOHCTPYKLMH, HX pacueTa, H3TOTOBJEHHR M HcnbTaHui. Manoxkenue
MaTepHasla CTPOHTCA KaK Ha OOOOILUEHHH JMTepaTypHbIX JAaHHBIX, TaK H
Ha pe3yJibTaTax COOCTBEHHBIX HCCJeL0BaHHil aBTOPOB.

bpowtopa HanucaHa B (opMe, AOCTYHOH AIJs JOOHTeNA-HEN PO«
¢pecchonana. Bmecte ¢ TeM aBTOpH He OTCTylaJH OT HAy4YHOH H TeXs
HHYeCKOH 060CHOBAalHOCTH H3JI0XK€HHOro Marepuana. OHH HaJeloTCs, UTO
KHHra CMOXeT OKa3aTbCA [O0JIe3HOH H 145 NpodecCHOHAJOB —
pa3paboTYHKOB ObITOBOHl pajaHo3/NeKTpoHHOH annapatypw (P3A), no-
CKOJIbKY NOMOXeT yuecTb TpeGoBaHHA, IianaraeMble lia KOHCTPYKLHIO
P3A akyctHueckuMH cHcTeMaMH. Ilo MHeHHIO aBTOpOB, NpejaJiarae-Mbie
HOBBle MeTOJbl pacyeTa aKyCTHYeCKHX CHCTEM MOryT OBITb HC-N0Jb30BAHH
H HX pa3pabOTYHKaMH.

OT3biBLl, 3aMeYaHHs H NPeAJIOKEHHsl TPOCHM NMPHCHIIATh N0 ajpe-cy:
101000, MockBa, Iloutamt, afa 693, uapatenbcTBO «PamHo H CBA3b»,
pelaKIHs JIHTePaTypHl [10 3JIEKTPOHHOH TeXHHKe.

Asropui


https://zadereyko.info/library/butovue_akysticheskie_sistemu_soderjanie.htm

MEXAHHUYECKHE KOJEBATEJILHLIE CHCTEMBI
H UHX AHAJIOTHH

3ByK nepepaercsi KojeGanHsAMH yacTHl Bo3ayxa. Yro6ul yacTHUb BO3AyXa MOTJH
COBEpIIHTL 3BYKOBHe KoJjebalius, Heob6xoanMmo, 4Tobbl OHH KakuM-TO 06pa3oM ObijH
npusejeHH B KojebaTeslbHOe COCTOSIHHE HJIH, KaK MPHHSTO FOBOPHTb B aKYCTHKe, OLi-
JH «B036yXneHH». TakuM BO36ynHTENEM HJH, illaue roBOpsi, HCTOYHHKOM 3ByKa MO-
XeT OHTb, Hanpumep, AH((PY30p rpPOMKOrOBOpHTEJs, CTPYHA CKPHAKH H T. H. 31ech
Koje6aHusi TBepanx Tea (anddysop, cTpyHa) bbi3nBalOT KoJicba-
HHSl YaCTHI BO3JyXa.

TBepnoe Teso MJH COBOKYMIIOCTh HECKOJLKHX TBCPAbIX Tedl,
yUacTBYIOUIHX B KoJiebaHHfX, Ha3biBaeTcs sexanuuecxold koreba-
TeabHold cucremoll. JIBHXKeHHe 3THX Tesl Xapakrtepusyercs JH60
nepeMellleneM X KakoH-HHOyab TOUKH TeJjia, JH6O CKOPOCTBIO 3 roii
TOYKH X, JHGO ce YCKOpeHHeM X.

PaccMoTpuM mpocTyio MexaHHuecKylo KoJiebaTesbHylO CHCTe-
My (pHc. 1), cocTosllyl0 H3 Macchi M, yKpemJieHHOH 1la npyXxuie
uMelollleft ynpyroctbh s. Macca naxonurcs B B3KOH cpene, co3ua-

F Iolell conporHBicHHe TpeHHs r. Ecun .KOHel npyXHHbI OTTAHYT
PUC. 1. IlIpo- H3 WOJOXEHHS DAaBHOBECHs HA DAcCCTOsIHHE X, TO MpYXHHA CTpe-
cTas MexaHHye- MHTCS COKPATHTbCH C HeKOTOpoil cuyoi. OueBHAHO, YTO 3Ta CHJa
ckas KoJIe6a- rem GoJbllle, yeM Ha GoJblliee PacCTOsHHE OTTsyTa NpPYKHua i
TeJbHas CHCTEMA  yom Gosble ee ympyrocTh. OTciona BO3Bpallaiollasi CHAA NpPYHH-
HH Fs, crpemsiuascs BePHYTb OTTAHYTHIA €e KOHel B NOJIOXKGHHE PaBlIOBECHs, paBHa
NPOH3BEIEHHIO XS, Te X — PacCTOnHHE, HA KOTOPOE OTTAHYT KOHCL NPYXHHb, a S —
KO3()QHUHEHT YNPYrOCTH NpPYXHHH.

B cBoio puepenb s onpepeiisercs Kak s=~F,/x.

Otciona enuHHueR ynpyrocTH Ha3HBaeTCsi YNPYroCcTb TaKoM NpPYXKHHb, KOToOpas
NpH PacTAKEHHH Ha eNHHHIY AJHHH (1 M) CTPEMHTCS COKPATHTbC: C CHJIOH, paBHOIl
rakxe eaunune (1 H)*.

CpoiicTBa NMPYXHHH MOXKHO XapaKTepH30BaTb H BEJHUHHOMN, oOpaTHoit KO3(dH-
1lHeHTY yNpYrocTH. OTa BeJHYHHA Ha3HBaercst Koa(p(HUHEHTOM rHOKoCcTH H o6o3ua-
uaeTen 6ykBofi c: c=1/s u coorBercTBeHHO Cc=x/F,.

ITpu nepemellleHHH Tejla BOSHHKAIOT CHJH TPEHHs, TOPMO3slHE ABHXKEHHE TeJa.
ITIpu aBHXKEHMH Tesa B BA3KON cpene 3HauyeHHe CHJbI TpeHHs: F, npomopuuonaihHo
CKOPOCTH TeNa X H K03 HUHEHTY r, XapaKTepH3ylolleMy cpely, B KOTOpPOH BO3HH-
KaeT TpeHHe, H Ha3WBaeMOMYy OOLYHO CONMpOTHBJEHMCM TpeHHs. CaenyeT 3aMeTliThb,
YTO CONPOTHBJIEHHE TPEHHs1 MOXeT BO3HHKaTb HC TOJIbKO NPH ABHXKCHHH TeJia B BA3-
KOH cpene, HO H B pe3yJibTaTe BHYTPCHHEro TpPEHHs], HanpHMep, TPEHHsl 4YacTHI B
TOJILIE MaTepHana NPYXHHH NpPH €e PaCTsXKEHHH HJH CHKaTHH.

ConpoTHBJieHHe TPEHHs] — OfHA H3 COCTABJSIIOLIMX AKTHBHOrO MEXaHHYECKOro Co-
npoTEBJAeHKA. XapaKTepHoH 0COGEHIIOCTbIO peajibHOH KeXxaHHYyecKoi cHcrembl (obJa-

* Eamuuua cuan B cucreme CH — 1 sibioron (H).



paollefi aKTUBHHIM MeXaHHYEeCKHM CONpOTUBJIEHHEM) siBJISieTCsi TO, UTO B Heli pcerzaa
HMeeT MecTO HeOoOpaTHMbifi Nepexol MeXBHHYECKOR SHEPrHH B TEIJIOBYIO.

Cuna Tpetins MOXKeT GHTH Bbipamena Kak Fr=rx umu r=F,/x.

Enunuiefi akTHBHOro CONMPOTHBJEHHs (TpeHHs) Ha3WBAaeTCs TAKOC CONMpPOTHBJE-
file, KOTOpOe NpH NepeMellleHHH Tesla CO CKOpocTeio, papHofl enuuune (1 wm/c), BhH-
SEIBAET TOPMO3SAILYIO CHUAOY, paBHywo Takxke emunuue (1 H). Emgusuna akrusuoro co-
npoTHBNeHHs u3Mepsiercss B K[ /c (ecau ywecTs pasmepHocTs cuiw kI-m/fc?).

Bce Tena ctpemsTcsi COXpaHHThb COCTOsIHHE NOKOS MJH PaBHOMEPHOTO NPSMOJH-
HefiHoro ppuKeHHs. VI3MeHEHMIO 3TOro COCTOSIHHSI OHH CONPOTHBASIOTCA C  CHJOM
HHEDIHH, PaBHO NpPOM3BeleHHI0 MAacCH Ha YCKOpeHHe.

Tlycrs x meny ¢ maccot m (cM. puc. 1) npwnoxesa cuna F, wsanpapiensan
Bru3. [lon BiusHueM 5TOf CHJIN TEJO ONYCTHTCS HA PAcCTOSHHE X OT NOJOMKEHHS
pasHobecusi. [Ipu stoM, Kpome BuemHeRi cunm F, HA Teno Maccoli /m  HeHCTBYIOT
CJleLyIOLHe CHJIBI: BO-NIEPBLIX, CHJIa HHepUMHM mX, BO-BTOPHX, TOPMO3sIlas cHJa Tpe-
Hus, paBHas rX, B-TPETbHX, CHJA YNPYrOCTH NPYXXHHH SX, KOTOpas CTPEMHTCs Bep-
HYTb Teso B nmoJoxenue pasnosecusi. [Ipouecc B Takoit mexaHuueckolt cucreMe noxo-
Gen mpoleccy B LellH NePeMEHHOro TOKa, cocrosimefl M3 I0CAeNOBATEJLIHOrO COelH-
HeHHs] HHAYKTHBHOCTH L, akTuBHOrO conpotHBienuss R u eMkoctu C.

dto noaobue oTpakaeT TOT (AKT, yTo B OOEHX CHCTEMAax HMEET Mecto Ipe-
BpallleHHe SHEPrHH M3 OAHOrO BHAa B Apyrol. [eficTBHTeNbHO, B MexanHyeckofl cuc-
TeMe KHHETHYECKAsi SHEepPrus NBHIKYIIEerocs Tejla MpeBpallaeTcss B NOTeHIHAJbHYIO
SHEPrulo pacTaHyTOR NPyxKHuH, H obparno. YacTb sHeprHuM H3-3a HaJMUHsI TpEnus
TePEXOAUT B TenJo. B sseKTpHYecKofi LenH 3Hepris MarHHTHOrO 1OJs, MOSBJSHOLLE-
TOCsl IIPH NPOXOXNCJIEHHH 3JEKTPHYECKOrO TOKa, npeppalllaeTcss B SHEPrHIO SJeKTpHYe-
cKoro nons (3apsg KOHOeHcaTopa), H ob6paTHo. YacTh 5HepruMM BBIAGJSETCS 13 aK-
THBHOM CONPOTHBAEHHH B BHAe TemJa. [fostomy Macca, conpoTuBienue Tpenus H
rHOKOCTb aHaNOTHYHBI COOTBETCTBEHHO HHAYKTHBHOCTH, aKTHBHOMY CONIPOTHBJCHHIO M
SJEKTPUIECKOH eMKOCTH. DT0 monobue ne SBJSETCS YHCTO BHELIHHM, (OPMaibibIM,
a oTob6paxaer (hu3HYecKoe MOROOHE PACCMATPHBAEMHX BEJHYMH WJIHM, KaK HX Ha3bl-
BAIOT, napameTpoB. JlefCTBUTENLHO, HHAYKTHBHOCTL B LENH NPENsTCTBYET KaK Mrio-
BeHHOMY BO3pacTaHHIO TOKAa OT HyJs [0 KaKoro-TO KOHeYHOre €ro 3uavyeldss NpH
BKJIOYEHHH MCTOYHHKA HampsiXKeHHs, TaK M CHajanMuio TOKa RO HyJis Cpa3y e IMpH
BHKJIIOUEHHH Hanps:Kenus. TO e OTHOCHTCS K Macce B MeXaHHYeCKOli  cHcreMe.
HHepTHOCTL TeNna nNpensiTcTBYeT MCHOBEHHOMY HAPAaCTaHHIO CKOPOCTH NpH MpHJIOXNKe-
HHH CHJIH H He NaeT TeJy OCTAaHOBHTHCH Cpasy.

Kak yxe oTmeuanoch, 4acTh 3neprud 5JeKTPHYECKOTO TOKa G/arofiaps HaJiHIHIO
8KTHBHOrO COMPOTHBJICHHs NpeBpallaeTcss B TenJo. TakKe NpeBpaulacTcs B Temno
MPH HaJHYHH TPEHHS 9acTh Mexanuyeckod siepruu. Uem Gosbiie ruGKOCTH HPYIKH-
HB, TeM OOJblilee CMellleHHe ona ToJiyyaeT NPH 3ajgamioM 3uavenuu cuinl. Yem Golb-
llle 3eKTPHYECKasl eMKOCTb, Tem OOnbluMii 3apsn co3paeTcs Ha KONAEHCATOpE NpH
32/1aH0M TNpPHJIOXKENIIOM HanpsiXKeHHH. 3apsii MOXHO paccMarpuBaTb Kax analjor
CMELIeHASA, a TOK, CJIeJloBaTeNbHO, KaKk aHaJior CKOPOCTH. AHAJIOrHUnLI TAKIKC 3JEKT-
POABHKYILAs CHJIAa ¥ MeXanHYyecKas CHJIa, nepsas sIBASETCS NPHUMMOH HPOXOKACHHS
TOKa, BTOpas — ABHIKEHUs TeJa.

Orciona no ananorun KoseGaTesibHas CKOpPOCTb Tesla B MpocToif KoJiebareibuofi
CLCTEMe, Ha KOTopyio nedicTsyer cuna F, MeHsiollancs Mo CHHYCOMAAJbIOMY 3aKOiy
€ KpPYroBoil 4actoTo#i ®, BHpaKaeTcs CIeLyWOUHM o6pazem:

x=Flz2y = F/lr 4+ | (0 m—s/0)], (1)
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Kak

1Zl = VR F @L—1/a O}

ABJfAeTCH MOJIHHIM 3JeKTPHYECKHM COIpoTHBJAeHHeM, H3MepsicMbIM B OMaXxX, Tak

12| =V F (om—1/w €)% = V7t + (om—s/w)?

ABJASICTCS TMOJILIM MeXaHHYCCKHM COMPOTHBJCHHCM, H3MCPACMLIM B MCXalHUCCKHX
omax (Mexomax).

[To1o6HO peakTHBHOMY COMPOTHBJEHHIO 3JeKTpHueckod nenu [wLl—I1/(wC)], =B-
JIFIONIErocs PasHoCTeI0 HHAyKTHBHOrO ®wl u emkocruoro 1/(wC) conporusscuuii, B
MeXaHHYCCKOH cHcreMe conpoTuBjeHHe [wm—I1/(wc)] Ha3bBacTCA PCAKTHBHBIM Me-
X4UHYCCKUM CONPOTHBJ/CHHEM H fBJAACTCH PasioCTbio HHCPIHOHIONO CONPOTHBJEHHS
wm (obychoBJienioro HHEPTHOCTbIO Tesa) H ynpyroro conportupicius 1/(wc) uiw
$/o. MexanHuecKOe PCAKTHBHOE CONPOTHBJCHNC TaKKe HIMEPSETCs B MCroMax.

B aJiekTpoTexnHKe H aKyCTHKE CHHYCOHAAJbHO H3MCHSIOLIHECS BeJHYHHB (CHJA,
CMCIlleHHe, CKOpOCTb, YCKOpPeHHe H T. A.) NPIHIATC H3MepATb B ACHCTBYIOIHX 3uaue-
HHfIX, KOTOphLie B ]/—2-1)33 MelblIe aMNJHTYIHHX. YKaxcM, 4To abcosroTHbe 3Haye-

HAS aMIIMTYAHLIX (H COOTBETCTBEHNO NEHCTBYIOILKX) 3naycluii CMCILIENHs X, CKOpo-
CTH X H YCKOPEHHsl X CBfi3aHhl MexXjy Cofoil COOTHOLIEHHFIMH:

X=X WH X=0X H X=X (2)

B panvuefiieM, eciun He 6yZer OroBapHBATLCA HHOE, MLl OyideMm nOJib30BaTbCH
HMEHH® [cHACTBYIOUHUMH 3HAYEHHSIMH STHX H APYrHX BEJHYHIL

Cmcwenne npH KoJsebareslbHOM JABHXKEHHH H3MepsieTcss B OOBIYHBIX  eUHHHIAX
AJEHR (M), KoseGaTesbHan CKOpPOCT — B OOBLIUHBIX eHHMIAX cKopocTtH (M/c), a
YCKOpeHHe MpH 3TOM ABHXEHHH — B OOGbIYILIX eJHHHLAX ycKopenHs (m/c?).

M3 npuBemedHBIX COOTHOWIEHHil MOXKHO CHENATh BHIBOX, YTO JJIS [AOCTHIKEHMA
onuofi H TOfi e aMIJHTYAH KosieGaTenbHoH CKOpocTH x TpefyeTcsi Majoc cMerie-
HHe Ha BHICOKOH yacrore KosebanHii u Ooiblioe cMmewennc Ha HH3KOH yacroTe.

PaccmarpuBas puipakenue IJjst CKOPOCTH TpH PasjHYHLIX 3HAUCHHAX YACTOTH,
BHAHM, YTO €CJH pPeaKTHBHOE :MeXauH4YeCKOe CONpPOTHBJEHHe PAaBHO HYJIO, TO CKOPOCTb
6yner MakcHManbHOH, DTO NMPOM3OHACT 12 YACTOTe, 1A3LIBACMOil YacTOTOH pe3oHal-
ca, KOTOpas JJf MeXaHHYeCKo#l CHCTeMH

0)0:23"0=11Vf-n_;= V'T‘;"

CriefoBaTesbHO, pe3oHalCHAA YACTOTA MEXalHYeCKOH cHCTeMbl 6yIeT TEM BHIUE,
yem GoJsbille ce yNpyrocTb H MeHblle Macca, T. €. yeM GoJice KECTKOMl M Jierko#l oKa-
xercs cucrema. Haobopor, uem Tmxesnce n rubye cucTema, TeM HHXKe ce cofcTBes-
Has Yacrora. ITO MOATBEPIKAAETCS MOBCENHEBHBLIM ONHITOM. JKeCTKAas JCrkas CTajib-
Hasl TIeJIOCKA, 3a)KATas B THCKAX, HMeeT BBICOKYIO pesonancuylo yacrory. bosbiuas
Macca Ha rHOKHX aMOpTH3aTOpax, HamnpHMep aBTOMAlUMHA HA pPeCCoOpax, HMEeT HH3-
Kyi® PE3OHAHCHYIO 4acTOTY.
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Hertpyano sunerb, 4ro B6/JM3H pe30OHaHCa CKOPOCTh CHCTEMH, MO CyLlecTsy, um-
pefielisieTcsl aKTHBHLIM CONPOTHBJEHHeM (COMpOTHBJEHHeM TpEHHs), TaK Kak B OTOl
of/lacTH peaKTHBHOE COTpPOTHBJIEHHE BecbMa MaJo M HM MOXHO npenebpeus o
CpaBHEOHHIO C aKTHBHHIM, Ec/H akTHBHOE CONpOTHBJIEHHe B CHCTEME HEBEJHKO, TO B
06JacTH YacTOT HHXKE pe3OHaHcHoft xoJscbaTesibHasi CKOPOCTb OnpelelisieTcsi B ucCiOB
©OM yNpyrocThi0 HJM, TOYHEe, YNPyrHM CONpoTHBJieHHeM §/®, a B ofJacTH wacror
Bhllle PE3OHAHCHON — Maccofi HJH, TOUHee, HHEPIHOHHEIM compoTuBichHHeM om. B
nepBoM Cliyyae MOJIHOE MeXaHHYECKOe COMPOTHBJEHHe ONpeneJisicTCsl ynpyruM, a BO
BTOPOM — HHEPIHOHHBIM COTpOTHBJEHHeM. B COOTBETCTBHH C 3THM rOBOPHAT, YTO CHC-
TeMa ynpaBJifieTcst YNPyrocrbio, Maccoif HJH aKTHBHEIM CONPOTHBJEHIIEM.

Anasioruss Mexny MexaiuuecKoii KoJebaTe/bHoii CHCTEMOH H  3JIEKTPHYCCKOH
Henpi0 N03BOJIsIeT H300paxmaTh MexaHHYEeCKHE CHCTEeML! C TMOMOLIbIO aHAJIOrHYHLIX HM
SJEKTPHUECKHX CXEM, PaCCYHTBIBATb M HCCJAGAOBATb CXEMbl H TOJyueliHbie pe3yJibraTul
BHOBb [I€PEBOAUTH HA A3HK MEXaHHYECKHX BC/HYHH., OTOT NPHEM HA3bIBACTCH METO-
oM 3JIeKTPOMEXaHMYECKIX aHAJIOrHil W LIHPOKO HCMOJb3yercs B 3JCKTPOAKYCTIKE,

Pasobpannan anajorus MeXAy nNpoCTOH MexanHyeckod KoJebGaTteNbHOi cicre-
MOH M MOCJIeOBATEIbHbIM COCAMHCHHEM HIAYKTHBHOCTH, €MKOCTH H AKIHBHOro CO-
OpoTHBJIeHMs siBisieTcst Npoctefiwel. Ha mpakTHKe mpHXOAMTCA BCTpPEYATHCA C ropas-
A0 HoJee CAOKHBIMH CHCTeMaMH W aHaJoriusiMH. B ocobennocTn 3aTpynnsercs MOALI-
CKaHHe aHaJIoroB, KOrjia MexaHHyecKasi CHCTeMa COCTOMT HC H3  COCPEeAOTOUCHHBIX
Mace, ynpyrocrei, CONpPOTHBJIEHHH, a M3 pachnpefiefieHHbIX, YTO MMEEeT MecTO, HJlIpH
Mep, B KojeGJIolluxcs cTpynax, MemOpanax, njactunkax, 6asnkax ¥ T. 0., rae Kax-
aufi Masni asneMenT KoJeGuoliterocst Tesa obnafaer ¥ Maccofi, H ynpyrocThio, i rpe-
HHEM.

YT10o6m MmOKasaTb, KaK COCTABAAIOTCH CXEMBI AQHAJOMHH, PacCMOTPHM CJCAYIOULHI
sipumep. Jlana MexanHucckasi cucrema (pHc. 2), cocrofiiiasi M3 Macc M, H Mz, KOTO
pHe COCAHHEHH NpyKHHOi, obaanawoolein rubkocrbio ¢. Ha maccy m, nechcreyer ci-
aa F.

ITockonbKy SJleKTpHYecKOil aHaJiorHeil CHJN sBJAsETCs 3. A, C, TO B CXeme aud-
JOTHH cHia otobpaxaercs 3. A. C., JeHCTByIOLeH HCMOCPeICTBEHHO Ha Maccy m,.
Ilocne Macchl My CleAyIOT 3JEMEHTH ¢ H MMz, KOTOPLIC MOXKHO COeNM-
Hath Jubo nocsenoBaTenbiio, 60 mapansenbho. Ecin omu coemmiieHbl
noc/efoBaTeNbHo, TO NMpPU OYeHb MajoM 3Haueluu InGKocTH ¢ ylpyroe
CONpOTHBJIEHHE BEJHKO, M, CJlefoBaTesblio, TOKa B LenH He Oyzer. B ne-
pesole Ha A3BIK MexaliMKH 3TO 03Hayacr, YTO, HECMOTPsl Ha MpPHJIOMKEH-
HYIO cully, cucTeMa He KoJeGnercst. BMecre ¢ 1eM Malioe 3itaueHuc ru6- C
KOCTH ¢ O3HayaeT, YTO MAacchl My W Mz MXEeCTKO coepHHelnl, Kak Gui cJii-

TH B OHy Maccy, 4TO He JONycKaeT OTcyTcTBHA KoJebGaumii B chcreMe.

U

my

PHUC. 2. Mexauuueckasn kodcbatelbHas cucrema * F

CoenunuM Tenepb ¢ M my napansesisio (puc. 3). Ilpu TakoM coeannemnu MaJjoe
sHayeHHe rHOKOCTH ¢ HHKaK He npensTcTsyeT KoscOanusm B cucreme. Ecan, maoGo-
POT, NMOJOXHTb, YTO C BecbMa BeJHKO (oyenb cjabas MpPy¥KHuA, BOJOCOK), TO MaJjioe
ynpyroe coOmpoTHBJEHHE 3aLUYHTHPYET B CXeMe€ aHAaJIOrH¥ My H 3Td Macca NpH STOM
KonebaTocst He Oyner. K sToMmy e 3akiouenmio MOXHO npuiith M ue npuberas K
cxeMe aHaJoTHH. [leACTBHTeNbHO, ecsiu cHia JeficrByeT Ha Maccy m,, TO ee Kosca-
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HHSl TIPaKTHYECKH He OyayT mepejaaBaThCsi Macce flg, €CAM OHa COeIHHEHa C Maccoll
m, TocpeJcTBOM oOuyeHb rubkoli (Mmanoynpyroit) npyxunu. Takum o6pasoM, npuia-
Bas mapameTpaM MeXxaHHYecKoH CHCTembl JiHOO oyeHb OoJibliHe, NHOO OYeHb Manble
3HayeHus, MOXHO yOeaMTbcs B TOM, YTO CXeMa aHajordm (puc., 3) cocTapjleHa Mmpa-
BHJIBHO.

O—LYY Y\ oYY\
/77, }7]2
F frreraallf i
PHUC. 3. CxemMa anajoriM MexaHHyecKo#l KoJies
O— GarenbHOM cHCTeMH MO pHC. 2.

SQJIEKTPOMEXAHHUYECKHE IIPEOBPA3SOBATEJIA
OHEPTHH U HUX BHJbI

[Tpumensiemble B 3JeKTPOAKYCTHKe anmnaparbl sBjisiorcs npeobpasoparensiMH o-
HOro BHaa 3HepruH B jpyrofi. Hanpumep, nmoasoanmas K 3axumam TPOMKOroBopu-
TeJs SJIeKTPHYecKass SHeprHs YacTHYHO 3aTPayMBaeTcs Ha HarpeB MNPOBOAHHKA H,
TakdMm o0pa3om, NpeBpailaeTcs B TEMJIOBYIO, @ YAaCTHYHO MpeBpallaercs B MeXauH-
YECKYI0 SHEPrui0 KoJseGaHuil MOABHMIKHOMA cucrembl rpomkoropoputens. Iis BuisicHe-
HHS CYU[HOCTH Mpoilecca npeoGpa3oBaHHsi OAHOrO BHAA 3HEPrHH B APYrofl M CBH3H
MeXJy SJeKTPHYeCKOH lenbi0 H MexaHHyecKof KosebaTespHOfi cucremol npeoGpaso-
BaTelisi PACCMOTPHM AJig MpHMepa HauGoJiee pacrnpocTpaHeHHHH B 3JEKTPOaKyCTHKE
3JIeKTPOAMHAMHUECKHI NMPHHUHN npeo6pa3oBanusl.

V3 37ieKTPOTeXHHKH M3BECTHO, YTO €CJH [IOMECTHTh B MArilHTHOE MoJe HPOBOX-
HHK C TOKOM, TO OH HayHeT ABHraTbCs B HAMpPaBJIeHHH, ONpejelifieMOM MPaBHJIOM Jie-
pofi pyku. Hanpumep, nycte npoBoaRHK HMmeeT (GopMy MJOCKOro BHTKA, B KOTOPOM
TOK HanpaBbJ/ieH M0 4YacoBOH CTPeJKe, a MarHHTHble CHJIOBHE JIHHHH HampaBlieHbl Mo
paauycam OT LeHTpa BHTKa. Torga cuJla, KOTOpas JEHCTBYeT Ha BHTOK, OKaMKercs
HanpaB/ieHHoll BBepx. Ilpu nepemeHe HampaBJieRMs TOKa Ha ofpaThoe cHJa, neicT-
Bylollas Ha BHTOK, TaKXXe H3MeHHT cBoe Hanpasjerue. ITosromy, ecid B MpOBOAHH-
Ke Oyjer MpoTeKaTh mepeMeHHbifi TOK, TO npoBomHHK Oyner KoxeGatbes. HaoGopor,
€CJH BHTOK, HAXOANIUMICA B :MArHHTHOM moJie, KoJebJierca noj BJHSHHEM Kakofi-Jil-
60 nedicTByrollleli HAa Hero CHJbl M mepepe3aer MPH 5TOM MarHHTilbie CHJOBbIE JIHHHH,
TO B Hem Oyaer MHAYKTHpPOBaTbca 3. 4. €. EciaM BHUTOK 3aMKHYTh, TO B ilenH mnore-
yeT TOK. PaccMOTpPMM HeCKOJBKO nozapobiiee siBJieHHs, NPOMCXOAILHE MPH 3JIEKTPO-
LHHaMHyecKoMm crocobe npeoGpa3oBaHMsl.

Ecnu npujioXHTh K KaTylUKe, COCTOsILIeH H3 HECKOJbKUX BHTKOB H Haxoasluedcs
B MarHHTHOM moJie, nepemenHoe HanpskeHre U, To ona HaukHaer KosnebaTbcs Mmoj
AeiicTBHeM BO3HHKaOUMX cHi. [IpH 3TOM B BHTKax KarylKH, KOTopas MepeceKaer
MarHHTHble CHJIOBble JIHHHH, HHAYKTHpPYeTcs 9. A. C. Hanpapjenue s. 4. C. no NpaBH-
ay Jlerua rtakoso, yroGH NPOTHBOAEACTBOBATH MPHYHHE, ee BHI3Baplueil, T. €. [pH-
JIOXXEHHOMY HAamnpsiKeHHo. 3HaueHHe MPOTHBO-3. A. ¢. paBHo BlX, rae B — maruur-
Has MHAyKnus, Ta; [ — fJHHA DPOBOAHMKA KarylmKHM; M; X-— CKOPOCTb JBHXKEHHA
KarywkH, m/c. Eciu 0603HayuTh 3JIEKTPHYECKOE COMpPOTHBJEHHE KaTyIiKH yepe3 R,
to no 3akony Oma TOK B Heli

I = (U—BIx)/R. (3)



CxopocTs ABHXKeHHs KaTyILIKH corjacno (l) ompenensiercss Kak yacTHoe OT aeclie-
BRA CHJIW F Ha NOjiHOe MeXaHHyecKoe CONpoTHBJeHHe 2Zu. CHna, ABMXKYyIIAs MOpo-
BOLHUK B MaridTHOM N0OJie, paBHa, KaK H3BECTHO,

F=BIl. (4)
Orciona x=F/[zu=DBlI|zu.
MMoncrapass sHayeHue ckopoctd % B (3), monyyaem

-— 1

Pemas sto ypaBHenHe oTHOCHTeNbHO I, HMeem

I'=U/(R+ B 3 2). (6)
Takum o6Gpasom, NpH MexaHHYecKMX KoJie6aHMAX KaTyWIKH C TOKOM B MarHiut-
HOM noJie B Hell Bo306yXiaeTcss MPOTHBO-3. A. C., BCJAEACTBHE Yero B IenH KaTylikH

SJIEKTPHYEeCKOe compoTHBIeHHe R Kak OHb yBeJMuHBaercs Ha 3uaueHune B2?/zy, va-
SHIBAEMOEe BHOCHMBIM 3JIEKTPHYECKHM COMpPOTHBJECHHEM

Zpa=B3 )2,y = K3/2y, (7)
rae K — kosdduunent anekTpoMexaHnueckoll CBi3H.

Brocumoe conpoTuBiieHde 06paTHO MPONOPIHOHANBHO MEXaHHYECKOMY COlPOTHB-
Jienuio. Hanpumep, ecnn MexaHHYecKoe CONMPOTHBJEHHE KAaTYWIKH paBHO Geckomeulo-
CTH, TO BHOCHMOE CONPOTHBJIEHHe PaBHO HYJi0. JTO CTARHOBHTCH MOHMTIILIM, €CHH
yuecTb, 4yTo NpH OeckoHeyHo GOJBIIOM MEXaHM4YeCKOM CONpPOTHBJIENHH KaTyilka mna-
XOIMTCH B MOKOE, H, C/NeN0BATeJIbHO, B BHTKaX ee He BO36yXK[IaeTcss MpPOTHBO-3, A. C.

Hrak, comnpoTuBiienHe, BHOCHMOEe M3 MeXaHHYECKOH CHCTEMH B 3JeKTpHuecKyio
Henb HJH M3 3JIeKTPHYECKOH LenH B MEXaHHYECKylo CHCTeMY, OTpaxaer cBf3b ITHX
CHCTeM H HMX B3aumoneiictBHe. $lcHo, yro B3aumopeficteHe 3t0 TeM G6oJiniie, ueMm
Gonvie KoaduuuenT snekrpomexannueckoi cesndu K. IMonuraemcs rayGxe Buisic-
HHUTb NpPHPOAY BHOCHMOIrO COMpPOTHBJEHHA. Jlng NPOCTOTH TIPEANOJIOIKHM, UrO MexXa-

HHYecKoe COMpOTHBJIEHHe uWHCTO aKTuBHO (2y=r). Torma (3) MoOXHO nepenucar, B
BuzIE:

I=U/(R+K'r)=U/(R+ ren)- (8)
Ymuoxas ofe yactd Ha | u npeoGpasys, nonyyaem:

Ouepnano, yTo JeBas ¥acTh PABEHCTBA — 3JeKTpHUECKas MOLIHOCTb, HOABOJH-
Man K KaTyulke, a B NpaBol yacTH paBeHcTsa — uJjieH [?R npexncrapasier coboft moli-
HOCTb, 3aTPayMBaeMyl0 Ha HarpeB NpPOBOAHHKA, H uJieH [%ryy— yacTb MOABEnEHHON
SJeKTPHYECKOH MOIIHOCTH, mpeofpa3oBaHHON B MeXalHyecKylo M 3arpauyeniofi b me-
XaHHYecKofi CHCTeMe Ha NpeonoJieHHe TPeHHs.

Ecnu snekTpHyecKoe H MEXaHHYECKOE COMPOTHBJIEHHS DPEaKTHBHH, TO B Mpapnoft
9acT¥ BHpaxeHusn (9) nosyddm cymmy BeJIHUMH — Kaxylleficsi 2JIeKTPHYECKOHR MOIl-
HOCTH B KaTyllKe H KaXKyiledcsi 3JIGKTPHYECKOH MOIIHOCTH, mepeiuenmei B Kaxy-
mMyIoCsi MeXaHHYecKyi0 MOLHOCTb.

Takum o6pasom, BHOCHMOE CONpPOTHBJIEHHe OTOGpa)KaeT Ty YacTb MOABOLNMOH
MUIHOCTH, KOTOpas npeofpa3oBuiBaeTca B ApYrod ee BHA.

AnajorHeHo MOryT OHTH NONy4YeHH BulpayKeHHs AJis KosdQHIHenta sjieKrpoMe-
XaHHYECKOH# CBS3H M BHOCHMOrO CONPOTHBJIEHMS LJI8 3JEKTPOCTAaTHYECKOro H Mne3o-
SJieKTpuYeckoro npeobpasoparesied,



dnekTpocTaTHUECKHA npeolpasoBaTenb COCTOMT H3 HENMOABHMMONA H  MOABHMKHORA
O6KJIAZOK, HaXOAAUIHXCH HA paccTosiud d. TIpH NPHJIOKEHHH K HHM TOCTOSHHOTO
nHanpskenus Uy 0 nepeMEeHHOro HampsiXKeHHsl YacTOTH ® TOABHXHas oOKJIaiKa Hay-
Her kozeGaTocst ¢ Toi e uacrorofi Koadduumenr smekTpoMexanmdeckoit cpasu Gy-
ner

K="U,/(wd). (10)
Ilns nbe3ossekTpuueckoro npeofpa3oBaTtensi ¢ W3THOHOW apedopmaumedi, mnpen-
crapasiowero co60i NAaCTHHKY AJHEOH | M TOMHMHOH A, KONeGMOMYIOCS NPU MpH-
JIOXEHHH K HEeH NepeMEeIHOr0 HanpsiKeHHs 9acToThi ®, KO3((UUHEAT 3JEKTpOMEeXaHH.
4ecKofi cBsiaH Oyner
K= Kn 12/((1)}12).
rie Ko — xoadduunent neesoadgexra,

KOJIEBAHHUSI B BOJIHBI B CPEIE

PaccMoTpuM mpoliecc BO3HHKHOBEHHS M DacnpOCTpaneHis KoJeGauuili B BO3JLyle
HOM cpeze.

[lycts uMeercs GeckoHewno Goswbwasi mectkasi crenka C, B KOTOpOil MOXer me-
PeABHraTbCsi BNPaBO H BJEBO OTHOCHTENbHO CBOErO MOJIOXKEHHS PaBHOBECHS NOPILUEHEB
Il (puc. 4). TlycTs, HanpuMep, B A2HHBI MOMEHT NOpUIenb HAET BIPABO, TOJKAs Ha-
XOAAIHECs nepej HHM YACTHIB BO3AYyXa. YacTHIbI, OTKIOHASCH OT CBOEro MOJIOXKe-
HHSl DaBHOBECHS, B CBOIO Ou€pelb TOJKAIOT YaCTHIbl, HAXOAsIIHECSi BAPABO OT HHX,
T. €. cjenyiouure 3a nHMH u 7. 4. CnpaBa OoT nopuuHss o6pasyercsi CryuleHHe BO3LY«
Xa MJH 06/1aCTh C TIOBHIUEHHHIM aTMocdepunbiM aapaeuneM. TOMYKH OT oanoii yacTHe
Ubl BO3yXa K Apyro# nepenaioTcs BCe Jajblie OT MOPIUHS, BCJAEACTBHE YEro BIpaso
OT Here pacnpoctpansiercs cryitenue. [Tycts Teneps nmopwens nocnie Toro, Kak OH Ao-
CTHI CBOEro KpaHHero mnpaBoro NOJIOXKEHHS|, HayaJ mepeABHraTbCs BJeBO. Torna me-
pen HHM 0Opa30BbIBaeTCs pa3peX{eHHe BO3[yXa, HJH O6GNAcTb C NMOHHIKEHHLIM aTMO-
chepubiM napienneM. TIocKONBKY y TNOBepXmOCTH HOpUIHS cO3xajach O6MAacTb pas-
PeXeHHs, Tyla YCTPEeMATCS NMPHMBIKAIIHe K Heil yacTHuL Bo3ayxa. Ha Tom Mecre,
rle OnH HaXOJAHJIHCb, B CBOIO ouepeab o6pasyercs o07acTb paspeikeHHs, B KOTOPYIO
ycTpemsiTes Apyrue, NpHMbIKaomye K 3TOH o6JsacTi, 9acTHULI BO3ayxa. B pesyabtare
BOpano OT NOpuHs Oynaer pacnpocTpaHaThCA paapexenve. TaknMm o6pa3oM, koJaeGa.
HHSl TMOPLINSA NEepUOJHYECKH BBI3LIBAIOT BO BHelnefl cpene (BO3JyXe) BO3MYUICHHA B
BHE CrYUIEHHs] H pa3pexkenHsi, NpHueM OAHOMY mnepHony €KoJjebauuil (ABHIKEeHH®
MOpLUHA BNepeld H Ha3al) COOTBETCTBYET OJHO CryllelHe H OJHO pa3pekenie.

Iasnenne p, H3MepeHHOE B KaKOH-TO OMpefeseHlioi TOYKe CPeasl, OKpyKaiomed
NOpIIeHb, H3MEHSETC B 3aBHCHMOCTH OT BpEeMCHH [0 3aKOHY, noA06HOMY 3aKOHY
apuxenusa nopuns. TIpH xoneGaTenpbHOM ABHXKEHHH MOPIUHS AaBJIEHHE B PAaCCMATPH-
B3EMOM TOYKe CHauajla HapacTaeT, CTaunoBsICh GOJble aTMOCHEPHOTO [AaBJIEHHS Py,
a 3aTeM crnajaer N0 3HauEHHs MenblIero, yeM arTMocepHoe AaBJeHHe, H, HaKOHem,
ONATH YBEJHUHBAETCH A0 3HAUEHHS po.

I'paduyeckn mpouecc H3MeHeHHsi AaBJEHHsI BO BPEMEHH B JaHHOH TOYKe CPenH
A306paXien Ha pHC. B, KOTOpHIl COOTBETCTBYET ABHIKEHHIO MOPIUHS, COBEpLIAEMOMY
N0 CHHYCOHAZJIbHOMY 3aKOHY., 3Hau€HHe [aBJIeHHS B KaX/bHi MOMEHT BpeMeHH Ha«
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SHBaeTCd ero MrHopeHHBIM 3HaucuHeM. Jlapienne B KaxIoH HaHHOH TOUKE MOXHO
NPeiCTaBHTb B BHIE CYMMH ABYX COCTaBJSIOIIHX: NOCTOsSIHHOH, paBHOfi aTMocdepHo-
My [2BJIEHHIO, H HakJaiuBamwilefics Ha Hero nepeMenHoi. Ilocnexnsis oOHuHO Ha3H-
BaeTCsi 3BYKOBHIM jaBJjienueM Ilepos u3Menenus nasieHHss T paBed nCpPHOAY KoJle-
Gannfi MOpWHS. AMNJHTYNa JXe 3BYKOBOIO [aBJeNHsi NPONOPLHOHAJLNA aMIUIMTYe
KoJle6anHii nopiiys. 3aMeTHM, 4TO HA pPHC. 5 aMIJIHTYJa 3BYKOBOIO OaBJIEHHs CHJIBHO
npeyBejiHIeHa 1O CPaBHEHHI0 CO 3HaueHHeM aTMOC(epHOro JaBJieHHsi H3-32 HEBO3-
MOXHOCTH H300Da3HTh BeJIHYHHH laBJeHHH B MCTHHHOM COOTHOLIEHHH, TaK KakK amm-
JUTy[a 3BYKOBOTO AABJICHHS] NaXe CAMHX TPOMKHX 3BYKOB COCTaBJsieT Meillblle Of-
HOH THICIYHOH MAOJIH OT BEJHUHHH aTMOC(EpPHOro NaBJIEHHS.

4
S
i
PUC. 4. O6pasopanne 3BYKOBHX BOJIH PHC. 5. 3asucuMocTs Aa-
B cpene plednss B cpejie OT Bpe-

MCIHH

3BYKOBOE JaBJeHHe, KaK H BCSKOe [aBJleHHe, H3MEpSeTCsl CHJOii, AenicrByrole#H
Ba emuuuny naomaxm. IToatoMy B akycTHke 32 eNHHHIY 3BYKOBOTO MHaBJICHHS NpH-
HATO Takoe AaBJeHHe, NPH KOTOPOM Ha mjowaib B 1 M2 pefictByer cuna, pasnas
1 H. D71a ennnuia 3BYKOBOrO napiendsi Ha3wiBaeTcss nackane (Ila). ITackane siBas-
ercsi yaoOHOR einHHUeH H3MepeHHs, TaK Kak B OOJNBIUHHCTBE CJY4YdCB 3HAYCHHS
SBYKOBOrO [aBJleliHs] H3MEHSIIOTCA OT COTHX [0JieH mackass N0 HECKOJLKHX ero emH-
HHL. 3BYKOBOe JaBJIeHHEe NpH cpefiHell TPOMKOCTH pasroBopa COCTaBJseT AOJH nac-
KaJys, Cpennee atMocdepHoe fapiieHHe, COOTBETCTBYIOIIEe MAABJIEHHIO PTYIHOrO CTOJI-
6a BricoToil 760 MM, cocrapisier npubausuteabHo 10° Ila.

Kak u apyrsie akyCcTHYeCKHC BeJHUHHH, 3BYKOBOE [aBJIEHHE TaK¥e u3Mepsiercs
B NEiCTBYIOIIHX 3HAYEHHSIX.

CocTosiHHe cpeinl B pacCMaTpHBaeMOH TOYKE MOMKHO OXapaKTepH3OBarbh He TOJb-
KO H3MEeHEeHHeM MAaBJIelHsi B Heil, HO H CKOPOCTbIO YaCTHL[ BO3JyXa HJH CMeuieHHeM
MX OTHOCHTEJIbIIO MNOJIOXCHHs! paBHOBecHs. [IpH cunycoMianbHuXx Koselanusix nopiu-
HSl KDHBbI€ CKOPOCTH HJIH CMELIeHHS] YaCTHI B 3aBHCHMOCTH OT BpeMCiH HMEIOT Tak-
e CHHYCOHAAJbHYI0 (HOpMy.

Ha puc. 6 u3o6paxeno H3MeneHHe BO BpeMelH CKOPOCTH YacTHi, OOMUHO Ha3k-
BaeMOfi B akycrHke KoJsebaTenpnofi ckopocthio. KoseGaTesbhasi CKOpPOCTB X B pas-
HbHe MOMEHTH BDEeMEHH HMeeT pa3Hble 3uaueHHsl U 3HakH. Takum 0o0pa3oMm, B 3BYKO-
BOM TNOJie KaXXAasl 9acTHUA CPeJjk HAXOAHTCS B onpejeseHHoi (ase KoyebGanmil

Hrak, konebanusi HCTOUNHMKA 3BYKd (HampHMep, nOpLUHA) BHIBHBAIOT B Cpele
crymienHsi H paspexenusi. O6JacTb, B KOTOpOH HAGJIONAIOTCH CryuwlenHsi M paspexe-
HHSl, Ha3HBaeTCs 3BYKOBLiM moseM. CryiienHss W paspexenHsi PacHnpOCTPaNfiOTCA B
cpele c OnNpenesieHHOH CKOPOCTBIO, Ha3biBaeMOli CKOPOCTLIO pacHpoCTpaNenis 3ByKa.
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Ee 3nayenne 3aBHCHT OT XapakTepa H COCTOsiHHsI cpelnl. Tag, CKOpoCTh 3ByKa B ra-

30BO#l cpeje:
Po
e= /42 (an

rie po— NOCTOsIHHOe (aTMoc(epHoe) AaBJEHHe; Y — noKasaTejb ajaHabaTe, Te
OTHOLUEHHE TENJIOEMKOCTH rasa npH nmOCTOSHHOM AABJIEHHH K TENJOEMKOCTH rasa npH
NOCTOSIHHOM OObeme. DTO OTHOWIEHHE AJis BO3AyXa paBHo 1,4; p — nJOTHOCTL BO3NY-
xa, pasHas npH 0°C u 760 mm. pt. cT. 1,3 Kr/mS,

PHUC. 6. 3apucumocts ko- PHC. 7. 3aBucHMOCTs 3BYKOBOrO [aBJICHHS OT pac-
JebaTesbHON CKOPOCTH B CTOSHHS [0 HCTOYHHKA
cpene OT BpEMEHH

Ilnsi Boasyxa npH STHX YCJOBHSIX CKOPOCTb pacnpocTpaneHHss 3ByKa pasHa
331 M/c, a npu 20° C ona nosuiuaercs a0 344 m/c.

CxopocTh 3ByKa HHKOHM 06pasoMm He CJeAYyeT CMeIIHBath € KonebareJbHOH CKO-
poctbio gactuy cpeab.. KosebarenpHass CKOpPOCTh HACTHI[ Cpeinl B 3a8BHCHMOCTH OT
pa3JHYHHX YCJOBHA (HanphMep, OT aMIUIHTYHAH, 3aCTOTH KOJeGaHHH HCTOYHHKA 3BY-
Ka) MOXET HMeTb Da3HHe 3HayeHHs, NPH 3TOM BO MHOIO pa3 MeHblIHe CKOPOCTH
pacnpocrpanedusi 3pyka. [Iponeccn kosneGanui YacTHI, cpeal H  pPacnpoCTpaHEeHHS
3ByKa pa3/HyHE H no cymecTsy. B TO BpeMs Kak 3sYK NpPH OTCYTCTBHH NPENsiTCT+
BHI MOXeET pacnpocTpPaHATbhCs B Cpele CKOJb YIrOAHO HANeKO OT HCTOYHHKAE, YaCTHs
Ikl CpeAsl KOJEGJI0TCH OKOJO CBOEro MOJIOXEHHS] pPaBHOBECHS H NOCTYNATeJbHOro
NBHXEHHS] HEe HMEIOT.

Ecnn onHospeMenHo HM3MEDHThL 3BYKOBOE AaBJIEHHE B Pa3JIHYHHX TOYKAaX npsiMOR
B HanpapJIeHHH PacnopoCTpaHeHHs 3BYKa, TO C NOMOIBIO MOJYYEHHHX 3HAYEHHH MOX<
HO NOCTPOHTH KPHBYI0 SaBHCHMOCTH SBYKOBOI'O HaBJIEHHSI p OT paccrosinus r. Ilpn
CHHYCOHIAJIbHEX KoJieGaHHAX HMCTOUHHKA 3BYKa 3Ta KPHBAas HMeeT MNOKAa3aHHYI0 Ha
puc. 7 dopmy, Takxke Oam3kyio kK chuycoupe. IIpaBia, nonyueHHas KpuBas Oyner
OTJIHYATBCST OT HAEaJbHOM CHHYCOHIB: HOCJHEAYIOUIHE AMINIMTYAH €€ YMEeHbIUAIOTCH
Mo Mepe yJAaJeHHs OT MCTOYHHKA B pe3yJbTaTe TOrO, YTO 3HEpPrusi 3syKa pacnpenes
JAfeTcs Ha BCe GOJBLIYI0 NMOBEPXHOCTL H NOIJIOM[AaeTcss B CaMofl Cpefe.

Kaxofi Touke, pacnoJioXeHHOfl Ha KpHBOM, cooTsercTsyeT cBosi (asa koJeba-
nus. OHAaKO MOXKHO yKa3aTh HEKOTOpPOE WHCJO TOYeK C paBHHMu (asamu. Tak, na-
NpHMEp, B TOYKAaxX dj, dy, ds HMEET MECTO MaKCHMYM 3BYKOBOro nAapjenns. OnHoft m
Tofl ke (ha3ofi XapaxkTepu3ylOTCs TakKKe KojeGaHHs B Toukax 6;, O, O3 Kakoe xe
paccrosiHnHe paajessieT TOuKH € oaMHaKoBofi (a3ofi? HMapecrHo, 4TO 32 ONMH NepHOR
HCTOYHHK 3BYyKa MOCHUJIAeT B Cpely OAHO CrylieHHe W ONHO pa3spexenwe. Paccmar-
puBas pHC. 7, BHIMM, YTO OTpPE3OK a,az WIH 6,0, paBeH OTPe3KY 6,62, T. €. OTPE3KY,
B KOTOPOM YKJaJHBaeTcsi OJHO paspexeHHe ¥ OJHO crymierHwe. Tak kak CrymeHus
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M paspexeHusl NEePeMeIalnTCsi CO CKOPOCThbIO 3BYKa, TO 3a ppeMs T, paBiOe OAHOMY
nepHoAy, 3BYKOBHIE KOJEGaHHs PacnpocTPaHsiOTCs Ha PacCTOsIHHE

A=cT wuwmu A=c/f. (12)

Paccrostiue A Mexpy cambivu Gauskumi Toukamu (Hanpumep, BiBs), B KoTopHX
kosiebanua HaxonsTcs B OJAHOK H ToH ke (pase, 1a3HBAETCH MJMHOH BoJmLL. Tak, aas
yacror 3syka or 50 po 10000 I'i mamubl Bosiibl B BO3nyXxe uaMensniorca or 6,8 M
no 34 cm.

Pa3noctb a3 MeXApy TOuKamy, pasjeselliiblIMH pacctosiineM nh, pasua 2zm, rue
n— nesoe gucyo. Pasnocrs (a3 ¢ MexAy TOUKAMH, HAXOAALUIHMHCH Ha paccTOsIHHH
I, moxer OuiTh HallleHa w3 coOTHOLIeHHS @f2m=If\.

Orcioga

¢=2nl/A=EFkl, (13)

rie k=2n/A=2nflc=uw]c.

Bemuyuna k B akycruke O6HUHO Ha3biBacrcsi BOJHOBHWM uHcaoM. Yepes usce rou-
KH, B KOTOpHIX KoJe6aHHsl HaxonsTcsi B OAUOH (aze, MOXHO NPOBECTH MOBEPXIOCTh,
Ora TOBEPXHOCTh HA3BIBAETCS BOJHOBOH WJH (pOHTOM BOJHH. B 3apucnmocTH oF
(opMH, KOTOpYIO HMMECT MOBEpPXHOCTb (PPOHTa BOJHDLL, Pa3NHYalOT BOJuLl clepuye-
ckHe, nyockue ¥ T. A. IlpencraBum ceGe HCTOUNMK 3BYKa B BHAE MNYJLCHPYIOLIETC
apa, HanpHMep pe3nHOBOH O6OJOUKH, B KOTOPYI0 MNONEPEMEHHO HAarHeTacTcs H H3
KOTOpO#i OTKauHBaercss BO3AyX. Takof HCTOUHMK 3BYKa nOCHJIaeT B Cpely CryLIeHHS
H pa3spexxeHusi paBHOMEPHO BO BCE CTOpPOHH, B0o36yXxnas cepuueckne soaun. Ho ua
6osblIOM pacCTOSIHMH OT HCTOYHHKAa OTLENbHbie y4YaCTKH NOBEpXHOCTH ¢ponra cde-
PHYECKOH BOJIHBI MOXXHO CYHTATh MJOCKHMH.

[IpakTHuecKne HCTOYHHMKH 3BYKAa OOGBIYHO Iie AAIOT HH TOR HH Apyroii (opMmu
BOJHH B yHcTOM BHJe. Ilpu BO36yXeHHH 3BYKOBLIX BOJIH 3HEPrHsi OT MCTOUNIIKA MO-
crynaer 8 cpeay. baaropapsi srofi aneprun so3nukalor kosnebaresbHbie  ABIDKCHUS
YacTHl cpeanl. DHepPrusi 3THX KoJieOauni MOXKCT nepenasarthCs TejaM, OMelelibM
B 3BYKOBOE mnoJie. JDIEprui0 3BYKOBOrO INOJSE MOXHO XapaKTePH30BATh KOJIIHCCTBOM
SHEPruy, NpOoXojsillel uepe3 e THHHLY NJOUIAJH, PACHOJOXKEHHOR B MNOJNC HEepPIIeHIH~
KyJISIpHO HanpasJieHuIO pacnpocTpanelnisi 3pyKa 3a eiMHHNY Bpemenu (puc. 8). Dra
BeJIMIHHA HA3LIBAETCA HHTEHCHBHOCTbIO 3ByKa H HJMepsiercs B BAaTTaxX 1a KBaapaT-
HBEI MeTp.

Hns cdepuueckoit BOJHHB NO 3aJaHHOM HMITEICHBHOCIH Ha 3a3JaHHOM pACCTOS-
HHH OT HCTOYHHKA JIErKO ONpejesiHTh MOUHOCTh HCTOuHHKa. JleficTButenbiio, wa pac-
CTOSHHH 7 OT MCTOUHHKA COOTBETCTBYyIOINAsl CdepuuecKasi NOBePXHOCTb pasua 4mrd,
Ecau uwepes kaxpwiii KBajpaTHBIl MeTp 3TOil HOBEPXHOCTH MPOXOAHT MoitHocTh I, TO
MOIIHOCTb, NPOXOAfilasi 4uepes BCIO MOBEPXHOCTh, cocTaBHT 4ar?l. Ity mouumocts P
HOJIXKeH NOCTaBHTb HCTOUHHK.

CnenoBarenbHO,

P=A4nr®] ymn [==P/@nr?). (14)

HurencuBrocte B cdepuueckoil ponue oGpaTio NponoOpHUOHAJNbHA KBAJAPATY pac-
CTOsIHMS OT MCTOuHHKA. Ho HuTencHBHOCTH CBfI3ana cO 3BYKOBHM [aBJeiineM B cde-
puueckoii poaue cootnomenveMm [=p?/(pc), 3nech pc — BOJNHOBOE WJH  yIeNbHOE
aKYCTHYECKOE CONpPOTHBJIEHHE cpeje, npeicTashsioniee co6ofi npousBejenye IJIOTHO-
CTH CPeiH P Ha CKOPOCTh 3ByKa ¢ B Heit. Jina poanyxa mpu 20°C u 760 mm pr. cT,
pc=1415 xr/(c-m?).
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YuurnBas 370, noiyuaem: p*(pc)=P/(4nr?) wan

1 1/Ppc
p=—V I (15)
¥, €. 3ByKOBoe jaBlicHHe B cepuueckol BosHe 06paTHO MPONOPUHMOHAJNLHO PaccTos-
WHI0 OT HCTOYHHKA 3ByKa, 3BYKOBHie AaBJIEHHS p; H po B TOUKAX, PacnojOXEHNHX OT
HCTOYHHKA Ha PACCTOSHHSX Iy H 72, CBA3albl COOTHOLIEHHEM
pi/p2=rafry.
Ins nnockoll BOJIE HH 3BYKOBOE AaBJleHue, IH HHTEH-
CHBHOCTb B KaKoi-JHO0 TOUKe He 3aBHCAT OT NOJOWEHHS
TOYKH B dpocTpancTBe. /st MJIOCKOK BOJIBI CYLLECTBYIOT
CJleIYIOUIHE TPOCTLIE COOTHOINENHS MeXnay 3BYKOBHIM AaB-
JieHneM p, koJjebarTenbHoN CKOPOCTBIO X M HHTEHCHBHO-
cThio I:

PUC, 8. ToTok 3ByKO- x=pllpc), 1= xpc, (16)

BOR SHEPTHH Uepes3 mo- rge p W X MOryr OuITL Buipaikens Ju60 B aAMIUIHTYAHLIX,

BEPXHOCTD nu6o B JeficTByOLMX 3naucHuaAx. CBasb mexnay [ u p
Takasl )Xe, Kak B cdepuueckoil BosHe.

OTH COOTHOIUEHHS] aHAJOTHYHH 3aKoHy OMa H 3aBHCHMOCTH MOLIHOCTH OT TOKa2
B HAOpAKEHHS B 3JIEKTPHYECKOH HeNH C aKTHBHBIM CONPOTHBJEHHEM.

Ha npaktuke npu 3sykosom nasnenuH il Ila konebartelbHasi CKOpOCTL cordlac-
uo (16) Gyner x=1/415=2,4-10-2 m/c. Kone6arennnoe cmenienne Ha gvacrorax 100,
1000 n 10000 I'u cornacho (2) COOTBETCTBEHHO PaBHO: Xigo=2,4-10-3/(2-7:-100) =
==3,8-10-% M, x1000=3,8-10~" M, X|0000=3,8-10~*% M. AMIAHTyAHHE 3HAUECHHSH CMe-
menu® OyAyT B ]/—2 Gonpuie, YCKOPeHHsI HAa 3THX 9acTOTax COrJacHo (2) Xigo=
=2.5-100-2,4" 10—3=1,5 M/c? Xjo00=15 m/c?, =150 m/c?, T. e. 6yAyT NOBOJBHH
fonbiuMH.

Tex gaxk 3HaueHHs aKyCTHUECKHX BEJHYHH MEHSIOTCS B OYeHb LIMPOKHX Ipese-
Jax, TO HX yAOOHO BbIpaxaTb He B aOCOMIOTHHX 3HAYEHHSX, a B JOrapHQMHYECKHX.
K ToMy e rpoMKOCTb 3ByKa NPHGJHIKEHHO NPONOPHHONAJbHA JOrapH(dMy AaKyCTH-
SeCKHX BeJHYHH {3BYKOBOIO MAaBJI€HHS, HHTEHCHBHOCTH H T. n.). s BuuuHcjenuds

T2KHX JIOrapHQMHUECKHX 3HaueHHl (ypoBHe#l) NOJBL3YIOTCA CHEAYIOUIHMH 3aBHCHMO-
CTAMH.

Has 3BykoBoro masienis N=201g £ __ .
Poo
Ans unrencusHocTH M=10lg r .

oo
Benuununt N u M usmepsiorcss 8 peundenax (aB). B xavectBe poo B foo

D6LYHO NPHHHMAIRTCH 3HaveHHs coorBercreeniio 2-10-5 ITa u 10-12 Br/m% yposenb
KOTODHX HA3HIBAETCS CTAHNAPTHHM HYJEBHIM,

[paoxuy, 9to cleAyeT ONpeneNHTb YpOBeHb 8BYKOBOro nasienus 2 [la:
N=201g —2  —901g-10°=20-5=100 1Bb.

2-10-5
Ypoeenb 3BykoBoro gasiends B 1 Tla Gyzer pasen 94 ab.
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H3JIYYEHHUE 3BYKA INOPIIHEBBIM H3JYYATEJIEM

Ias co3manks 3BYKOBOrO MOXY HCTOYHHK 3BYKa — H3JyyaTesib JOJIKEH PASBE=
BaTh HEKOTOPYIO MOLIHOCTb, KOTOPY® OH H3nyuaeT. OueBHAHO, 4TO AJIi 3TOr0 X WO-
TOYHHKY JOMXHa OHTb NOABejileHa MouHoctb. IIpeanosoxHM, uTO HCTOYHHK SBYX&
npeacTaBaser co6oif HeBecoMBbIfi noplenn, KoJebJowniics 6e3 Tpenns B OGeckonesnofl
crene. Ecm Bokpyr nmopwes coagadH BakyyM, TO SCHO, YTO AJisi NPHBELEHHA MNOpId«
HA B KoieOamme jocrarouHa GeckOHeuHO MaJsaf BO30yXJalouas CHJIa W COOTBETCTS
BEHHO TaKasi e MOmHOCTh, ONHAKO KapTHHZ Pe3KO H3MEHHTCS, eC/H Nopluelb OX=
pyKaer oOnuHas cpena. OKaspiBaeTcs, YTO NPH 3TOM K NOPUIHIC AOJKHA GHTL NpH=
JOXeua omnpenesedHas Bo30yxpaomaa cuaa F, cocrosmas H3 aKTHBHOH H peaks
THBHOfi COCTaBJAIOIHX:

FﬁFi—l—’F.mx(fR-i-fo), (17)
rie x — KoneGaresbHasi CKOPOCTb MOPLUIKHS.

Ins Toro 4ro6n BHISICHHTH POAH BRJHYHH rp H Xp, YMHOXHM oO6c 4acCTH ypaBs-
#enns (17) ma x. OueBHAHO, YTO B Pe3yJbTare YMHOKEHHS CHA Ha CKOPOCTb MH
JOJIXHE TIONYYHTh MOJHYIO MOUIHOCYR B JIEBOH YaCTH H B NPaBOH 4acTH — aKTUBHYO
H peakTHBHYIO ee COCTaBJslouIHe:

Py =xtrp +ixtxg, (18)
[Tonyuernoe BBIpaXKeHHe aHAJIOrHYHQ BHPAXKEHHIO A8 NOJHON  3JeKTpHYecKoR
MOLHOCTH B IeNH ¢ HHAYKTHBHOCTHI) H AKTHBHHM comnpoTHBnenHeM: P= IR+ [FPoL.
B HpeasbHOM cAyuae HEOrpaHHUEHHON Cpeibi AKTHBHAs MOUHOCTb X%rp HIeT HA
CO3/laHHE 3BYKOBOTO [0JIs1 B HeBO3OYMAEHHEIX yacTax cpejiipl. Ona Tepsiercss nopuides
Heo6paTHMO H JOJKHA HEHPEPHBHO NOMOJHATHCH. POpMasbHO, NOCKOJLKY [IPOLEcE
HMeeT HeoOpaTHMHII XapakrTep, MOMHO CKa3aTh, 4TO MOILHOCTL X% p 3aTpauHBAETCH
Ha KaKOM-TO COMPOTHBJEHHH rg. CONPOTHBJIEHHE rp HASHLIBAIOT COMNPOTHBIECHHEM M3«
ayyennsi. Takum o6pa3om, H3JydeHHast HCTOYHHKOM 3BYKa Mmoiunocte P moxer OHTR
BbipaXKeHa Kak

P=srg. (19)

O6nuno cpena, B KOTOPOii NPOHCXOJAHT PAcNpOCTpAHENHe 3BYKa, OrpanHYeHa (Has
MpHMep, NOBEPXHOCTAMH NOMEIEHHs, rpaHHLaMu 3emuolf arMocdepu). Kasanocy Ow,
410 nocie Bo3OyXKaeHHs KoneyHoro obbema cpefsl HCTOYHHKY GoJiblue HEe Ha WrG
3aTpayHBaTh CBOK0 MOLIHOCTH, HO HEOOXOAHMO [OMHHTH, 4TO peaJibHbie Cpens 06aas
RAl0T MOTJIOIEHHEM, T. e. NPH PacHpOCTpaHEHHH 3ByKa 4YacTh €ro Suepriu mnpespa-
maercss B rensio. [IoTepH MOWHOCTH HMEIOT MECTO TaKike NpH OTPAXKeHHH 3BYKA OF
OrpaHHYMBAlOIHX OOBEMOB 3ByKONOrJOmamINHX nosepxHocreil. ITosatomy npu pae-
NPOCTpaHeHHK 3BYKa B KOHEYHHBIX OObeMaX HCTOYHHK JOJIXKEeH TaKKe AOCTABJATH
MOLIHOCTD MJISI OKPHITHSI STHX MOTepb.

Urto xacaercsi peaKTHBHON MOWIHOCTH #2Xg, TO AeNo OGCTOHT TaK, Kak OyATo
H3-32 HaJIHUHs CPeiH, OKpyXaioulefi nopileHb, noplueHb npHoOpes Kakyio-TO RONOA4
HHTeJIbHYI0O MAacCy H COOTBETCTBEHHO MeXaHHYecKoe peaKTHBIIo® (HHEPIHOHHOE) €O«
NpoTHBJEHKHE, DTa MNPOSBASIOMLASCE NpH KoseGaHusix Macca, ©6yCHOBJEHHAs HRJAB-
YHeM CPeAbl, HOCHT Ha3BaHHe COKoJeOmoleAcs HJIH npHCOeJHHEHHOA MacCH.

BesnyHHbN ra H Xp He SBASIOTCS MOCTOSIHHHWMH, @ 3aBHCAT OT BHAA HCTOYHHXA,
€ro [OBEPXHOCTH, OT COOTHOIUEHHA MEXAY pa3MepaMH HCTOYHHKa H JAEHHOA BOJIHH



H3/y4aeMOro 3ByKa, a TakXe OT YAEJLHOTO AKYCTHYECKOrO CONPOTHBJIEHHS CPejbi.
[losnoe conpoTHBneHHe H3NYUCHHS Zp MOXKET OBIThL BbIPAXKEHO KaK

zR=rR+ij=pcS((;Q+fx;~‘.), (20)
rie S — NOBEPXHOCTb HMCTOYHHKA; (€ — BOJHOBOE WIH YICAbIIOE AKYCTHYECKOE CO
QIPOTHBJIEBHE CPeAH; r'm, X'R~— COOTBETCTBENHO Ge3pasMeplible yaenbHble KOIDHHIM:

a)} eHTbl aKTHBHOTO H PEeaKTHBIIONO CONPOTHEJENHI, OTiHeceH-
Hbie K CIHHIHIE NOBEPXIOCTH HCTOUINHKA H K Cpefie C efH

HUYHBIM YAC/bHLIM aKyCTHYECKHAM COMPOTHBJCIIHEM.
3naucius r’r w x'r Moryr GbiThb BLIMHCIACHLI C HOMO-
: OO [OBOJbHO CNOXKHBIX MAaTeMaTHUECKHX BLIKNAJOK.
Pesynbratit 3mHX BuLMHCHeHHH AN mopuwis, KoJe6niomc-
d) 5) rocst B Geckoneunoit crene (prc. 9,a), uzobpaxcnbl rpa-
¢uueckn wa puc. 10,a. 3nech koshdHUMENTH I'n U X'n
e — -—-E-— BBIpaXKellbl B 3aBHCIIMOCTH OT 3BauckHna ka==2mnaf/h=

=2nfa/c=wafc, rtne a — panuyc nopuuus.

——

PRI

T O *4_\\.‘]‘- PRI

g PHC. 9. Tpu THna nopiiHeBblX uajnyuareneii:

5 a — Kpyriblii nopuienb B 6eckoneuiioii cTexHe; 6 — OLHOCTO-
¥ POHHHI mOpLIenb 6e3 3xpaua; 8 — ABYCTOPONHHA nOpLIel
6e3 sxpaina

ITpu Gosbluux M MaJNBIX 3BAYEHHSX k@, T. €. COOTBETCTBEHHO HA BHICOKHX H IHH3-
KHX yacroTax, IJs KO3(pOHUHEHTOB r'pr H x'p NOAYYAIOTCS CAEAYIOUIHEe NpHEIHKer:
fibie BHIparKeHus:
apH ka<k |

. (ke @*a?

F a
R o 5 Xp=
R 2 2c2 R

8 wa
3 ¢

(2n

-

sipn ka>>1 r'r=1; x'r=0.
Kosddninuenr x'r onpenenser peakTHBHYIO 4YaCTh CONPOTHBJIEHHS H3Jy4YeHds Ha
HHU3KHX uactorax (upn manmx ka). [Tosnoe conporHBNEeHHe STOil yacTH

’ 8 wa 8
Xp =pchR_-=pcS-—3—7:—é—-pa3m.

OHo 06ycnoBsieHO HEKOTOPOR cOKosebJiouelicss MM npHcoenHHenHo#l Maccoil 8/3pa’.
lMosroMy BesHUHHY Xp HHOTA2 HA3HBAIOT HHEPIHONHOH YaCThIO CONMPOTHBJEHHS H3-
JiyueHH4.

[Ipn koneGanuax nopmus ne B GecKOHeupoOH cTene BO3MOXIILI ABA Caydas: OJHA
fIOBEPXBOCTh 3aKpbiTa H HE H3nyuyaeT (pHc. 9,6), o6e MOBEPXHOCTH NOPIUINS OTKPHTH
A w3nyvaior (puc. 9,8). Bo BropoMm cnyuae npH ABHMKEHHH NOpLigs, HADpHMep, BOpa-
BO, OH CO31aer CrylleHHe npaBOfi CTOPOHOH H paspexenne — nepoit. Ecnu B3sith Ka-
Ky10-TH60 TOYKy Cpellh, HaXOASILYIOCsi B NNOCKOCTH MOPIUHSi, TO OYEBHANO, 4TO Cry-
[eHHs] H pa3pelXeHHs NOXOAAT HO Hee OJHOBpPeMEHHO H Hefirpanusyiorcsi. Cnejopa-
TeJIbHO B IJIOCKOCTH MOPHIHA 3BYKOBO€ JaBnenHe paBHO Hymio. BospMeM Ttenepb TOu-
Ky O, nexamywo rae-1HGo Bee nuockoctd nopuiss, ITyru koneGanumil  (crywesHs H
paspexienns) no roukd O or O6GeHX CTOPOH NOPIUHS pPa3JHYAIOTCs HAa KaKyio-TO Be-
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arauny Al. COOTBeTCTBEHHO PasHOCTb (a3 @ KojiebaHHi, NPHXOASAIUKHX OT O6EHX CTO-
POH NOPLIHS, paBHAa yxe He T, a @==n-+2nAl/A,

Unen 2nAl/A nonxen GuiTh pOCTaTOuHO GOJNBUIMM, 4T06B B TOuke O Cryuueins
X paspexceHHs He HeHTpasu30oBajiuch. Ha HM3KHX uacTOTax npH 3ajlanHofl pa3sHOCTH
myrefi Al snauenue 2mAlfA mano. Iloaromy Oyjer Mandé W paspHBaeMOe 3BYKOBOE
aapiesne. Utobpl yBeNHUMTb 3BYKOBOE JaBJjelHe HA HH3KHX 4acTorax, HeOOXOMHMO
mopilexb NOMelaTh B GECKOHeuHYl cTeHy (npH 3TOM Al==00), a npakTHUECKH — B
BKpaH NOCTaTOYHO GONBUIHX pasMeposB.

O6biyHO BMECTO 3KpaHa NPHMeHSIOT 0(QOpMJeHHsi B BHAE OTKPHITHX C 3agHel
STOPOHH SILMKOB, O 4eM noapobHee Gyjer cKa3aHo naJee.

B nopiuse ¢ 3akpHITON 3aaHed NMOBEPXHOCTHIO, H300paimennom Ha puc. 9,6, nefi-
Tpasnu3alis 3BYKOBOTO J[ABJIEHHsl, CO3JaBaeMoro mnepejined NOBEPXHOCTHIO NOPIIHS,
ercyrersyer. ONHAKO Ha HH3KHX 4acTOTaX 3BYKOBOE MaBJieHHe, CO3[aBaeMOe TaKHM
mOpIINeM, MEHbILe, YeM 3BYKOBOE [aBJieHHe, CO3j]laBaeMOe MOpLIHEM, KOJeGJIOmHMeR
B OeckoHeuHoil creile. TO NPOHCXOAHT 32 CYET TOTO, YTO B MEPBOM CJyyae SICPTHI
BSJyyaeTcsl B OKPYXKAIOI(YIO Cpeny B mpenenax TenecHoro yrnd 4s, B TO BpeMsl Kak
BO BTODOM OHa H3JyyaeTcsi TOJBKO B npefienax yrsa 2m. Ha BHCOKHX wacrorax pan-
BHna Gynmer HeGonblUOi H3-32 HAnpaBJIEHHOCTH H3JyucHHs, o ueM Oyler ckasano
aanee, CnenoBaTenblio, NSl H3Jy4eHHsi 3BYKOB HH3KHX 4YacTOT Ba)XHO NOMeELIATh
nopiuenb B GOJBIION 3KpaH.

Ha puc. 10 kpoMe KpHBLIX 7'r M x'p AJsi mopuius B Geckoneunom 3kpane (a)
OpHBeAeHB KPHBHE r'p H X'p AN NOPLIlS, 3aKPHTOro ¢ oxnoil cropoun (6), H KpH-
BHe 7'p H X'p sl MOPIIHSl, OTKPHTOro ¢ ABYX cropod (8) [ns manbix suaueni
ka ananormuno (21) 3uauenus r'p COOTBETCTBEHHO PaBHHL:

. (k) e?a?
R™ 4 7 4’
(22)
o8 (ka)? 8 ofal
"R= 91 e T 7 me
1 1% T I, Tg
12 N\
’ puEN f FLN
f" 7, !‘é
L0 /f s (‘ N

. { \\ A / o N
J T Z J Kk 0 7 Z J ka 0 /3 2 J  ka
) 4) 4)

PUC. 10. YanenbHoe cOnpOTHBIECHHE H3NYUEHHs Pa3/IHUHBIX BHAOB H3nyuaTeneil
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CoorseTcTserHO 3HayeHHs Xx'p 6ynyT:

’ 2 k 2(!)“; ’ 4 k 4&)0
Xp=""T"ffl=— """ Xp=—=— 8= &
R™ g ne ' R 3m 3nc

OTtciona MOXHO MONYYHTh [J51 BEJIHUHHH COKOJeOJIoueficss MaceH:

mp =2pa®, mp =-§-—pas. (23)

ConpoTHBlieHHe H3TyyeHHsi, OyAyuyH BecbMa ManbiM [JJs [OpIIs, Majoro e
CPABHEHHIO € AJIHHOH BOJHH H KoJseGmouierocss B 6GeckoneulioM 3Kpaie, CTallOBHTCA
elle ‘MeHbLIe, eCNH 3TOT mMopIieHb KoJebnercss 6e3 SKpaHa HJH H3JyYaeT TOJBKO Of
Hofi cropoHofi. Takum o6pa3oM, MJIS H3NYYEHHS 3HAYHTEbHBIX MOIRIIOCTENf NOpILUEHb,
MajHA 1@ CPaBHEHHIO C JJIHHOA BOJIHH H HMEIOIHA MaJoe CONpOTHBJEIHe H3Jyue
HHSl, AOJDKEH HMETb BecbMa GosbliHe KosebaTesnbHbie CKOpocTH [cM. (19)].

PaccmMOoTpuM H3JyuenHe NOPLIHS,, HAXOASIErocss B OeCKONeWHOM 3Kpaie (pHC
11), IMonoxum, YyTo MH HAXOAHMCS B TOYKE, DACNONOXENNOH na MNpsMOH, nayureh
0oA YrJIOM @ K OCH nopluds, Ecin 3Ta TOWKa pacnosioxena AOCTATOYHO AAJIEKO 01
NOPINHS, TGO MOXHO CYHTaTh, YTO BCE MpsIMbie, MPOBEJAECHHHE OT DPAa3JHYHLIX TO4EE
NOBePXHOCTH MOpUIH§ K Hef, OyAyT HATH NodTH napainenbno. KoneGauus ke, pac
NPOCTPAHMIONIHECS] BAOJb 3THX MNPAMBIX, NPHAYT B 3Ty TOYKY C pa3nbiMu (asamm,
Otciona koneGakus OT KpalfiHMX TOYEK MOpLIHST AHaMeTpoM d NPHAYT B DPacCMaTpHe
BaeMyi0 TOYKY CO CiABHroM ¢asu

2nfd

d
¢=2n—sin a = sina.

A
[Mpu Aocratouno GoJibllioM OTHOLIEHHH dfA kosne6anHsi OT pa3nblX TOUEK AW
apparMp OyayT HpHXOAHTE B (a3e HIH C HEOONBLIOH PAsuOCTbIO (a3 TOJLKO B i
HpABJEHHH OCH MJH GJH3KOM K Reit (a mano), IToatomy B 3THX HmanpapjeHnsnX Oy

d/A=175
1.0
\ & J0 8 J0
4 &
4
b0 60
90 30
PHC. 11. Hanyuenue nopunisi B PHUC. 12. Xapakrepucriika ian-
PA3HHIX HaMpaBJENHAX OTHOCI PaBJEHHOCTH NPH  OTHOHIEHHH
TEJbHO ero OCH dih=1,75

AeT HMETb MeCTO 3aMeTHOe H3nyuenHe. B Apyrux wpanpasyeidsx pasnoctd (pas Ko
Jnebaguii MOryT OBITH TaKHMH, YTO OHH OyAyT weATpanu3osuiBaThes. CleloBaTeNbHO
B 3THX HaNpapJieHHAX H3Jydenue OyaeT Masio uiaH Gyler COBEpIUEHIO OTCYTCTBOBATH
Taxum o6pa3oM, u3jnyuaeMmasi 3BYKOBasi 3HEPrHsi KOHUGHTpPHpyeTcsi B npegenax Gosee
HJIH MeHee Y3KOro TeJIeCHOro yrJja.
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KoJsnuecTBeHHO HANpaBNenHOCTb H3JYYEHHs! ONpeAeNsieTcsl XapaKTepHCTHKaMH Ha-
npaBJeHHOCTH, OOLYHO H300paXKaeMbIMH B TOJISIPHBIX KOOpAHHATaX. XapaKTepHCTH-
Ka HanpaBJeHHOCTH NpeAcTasnsier co6ofi rpaduueckoe H30O6paKeHHE OTHOCHTEJILHOR
BeJHUHIL 3BYKOBOTO AaBJeHHs R, pa3BHBAaeMOro ijyyatejseM B JaHHOM Hampas-
JIeHHH, M0 CPaBHEHHIO C AaBJieHHeM, pa3BHBAEMBIM H3JyyaTeneM B HaNpaBJielivH OCH,
B 3aBHCHMOCTH OT yryia, 06pa30BaHHOr0 OCBIO H3JyuaTeJsl H HalpapiienHeMm H3jyve-
fng. Tak, HanpuMep, H3MepHB Ha puC. 12 pajaHyc-BeKTOp, HOJYYHM, YTO 3BYKOBOE
EaryeHHe Ha MOGOM DAacCTOSIHHH OT Haiyuatens nox yraom 15° x ero ocH cocrtas-
ssier 0,8 3HaveHisl 3BYKOBOrO [A@BJIEHHSl HA TOM XKe PACCTOANHH MO OCH H3nyuarens.
INpy uanyyenun nopiuusi 6e3 3Kpaua XapaKTEDHCTHKA HANpaBJeNHOCTH H300paxaercs
®OCHHYCOHIOR (BOCBMEPKOR MpH MOCTPOEHHH B MOJNspHBIX Koopnmnarax). Ha pue. 13
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PHUC. 13. XapakTepucTuKH HANPaBNEHHOCTH H3JyYenus MOPUINA B GECKONEYHOM SK-
paHe npH PasNHYABIX OTHOWEHHSX dfA

B300paKenbl XapAKTePHCTHKH HANpPaBJEHHOCTH H3JyyeHHsl MOPLINS, MNOMCIIENHOIO B
GeckOHEUHbIH 3KPaH AN PA3JHYlibIX 3HAYeHHH OTHOIUEHHS AMAMeTpa MOpLINs K AJH-
8¢ BOMHB. HanpasyienHoCTh H3JyyaTelsl MOXET OHITh OLEHeNa M uepe3 TAaK Ha3blBae-
MBIl KOI(HUHEHT KOIEHTPALHY — OTHOLIEHHEe MOLUHOCTH, H3JlyuelHOH HalpaBJell-
HbIM H3JyuaTeJsieM, pasBHBalOLIHM 3BYKOBOE naBJicliHe, Takoe e, KaK H Yy uedanpas-
JICHHOrO H3JiydaTess Ha ero OCH K MOLLUIOCTH, u3nyueinofl mocaenuuM. Kosdduument
KOHUEeHTpallii Il HENanpaBJeHHOro H3NyyaTesst paBell efuiie, a AJsi HIJyuaTelst
C BOCBMEPOYHOH (KOCHHYCOHAANBHOI) XapaKTepPHCTHKON HAMPaBJEUHOCTH — TpPeM.
HanpapsesHocTs peanbubiX H3JyuaTteneii B 3aBHCHMOCTH OT YaCTOTH OIIHCBIBACTCH
Gosce cJIOXHBLIM 06pa3OM H NPAKTHYECKH ONpenesercs npn H3Mepenusx.

HCKAKEHUA

[peoGpasosaine 0aHOro BHAa 3HEPIUH B APYTroifl, B YaCTHOCTH 3MEKTPHYCCKON B
8KYCTHUCCKYIO, NMPAaKTHYECKH lle NPOHCXOAHT Ge3 nckaxenuii. OcCHOBULIMH BHAAMH
HCKa)KeHHI SBJIAIOTCS: aMmmnuTynuo-yactoruve (AYH), ¢asoso-uactrotnnie (PUM),
nepexopnnie (ITH), xotopeie moryr 6biTh ompetesienn uepes nepphe ABa, HCJAHMEl-
awe (HU).

Cywnocrs AYM sakmoyaercss B TOM, uYTO npeo6pasoBaTeib  BOCHDOM3BORIT
SJACKTPHUECKHEe CHIIianbl pasuoii yactoTh HeominakoBo. Haupumep, npH noapepeniw
Hanpsxenust 1 B na vacrore 100 I'm k manmomy npeo6pasosatemo on Gymer pas-
BHBAaTb Ha paccrosiiiiv 1 m mo ero ocu 3Bykomoe pasneune 0,1 Ila, a npu noase-
Aenun Hanpsbkennst 1 B, wo una wacrore 1000 I'p on Gyner pa3piBaTh SBYKOBOE HaB-
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Aenpe 0,2 IMa. AMNANTYAHO-9aCTOTHBIE HCKaXEHHS JIErKO ONpeNelIsioTCsl N0 aMIH
Tyano-sacrothofi (AUX) wam wame AJs KpaTKOCTH Ha3piBaeMoii wacTormofi xapak
TepHCTHKe, rie Mo ocH abclucC OTKJMaAbiBaerTcsl (Kak MpaBHJO, B Jorapu(MHuYecKON
macimrabe) wacTotTa, a MO OCH ODPAHHAT TakKXKe B JoraphH@muueckoM Macurale (e
nenubenax) paspHBaeMoe 3BYKOBOE JaBJieHHE B ONpejieJieHHOH TO4YKe MpPOCTPAlCTBa §
NpH 3a/IaHHOM DEXKHMe NOJABEAEHHs! HanpsKeHHs K npeobpasopaTeslio, KanpHMep AR
HEeH3MEHHOM HanpsiXKeHHH Ha Bcex yacroraX, Baankn AUX cramppaprusosann ['OCT
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PUC. 14. YacroTHas XapakTepHCTHRA aKycTH4YecKoi cucremsl 35AC-1, u3oGpaxens
Has Ha cranaaptHoM Onanke AUX

16122—78 (puc. 14) u cranpaprov MIK (puc. 15). Mepoit AUX sBiseics ee He
paBHoMepHOCTb, Takg, npenctasJeniiasi wa puc. 14 oceBas AUX umeer Hepasiomep-
socrtb 15 1B B puanasone 40—20 000 I'u. IMpuunsamn AUH sBasiorcs wactoTnbe
3aBHCHMOCTH COMDOTHBJICHHS] H3JyYeHHs H MeXaHHYECKHX CONPOTHBJIEHHH 3JIEMCHTOB
npeoOpasosaresiss ¥ uX KoMOHHAUHH, a Tak)XXe 3aBHCHMOCTb OT 4aCTOTHl 3JIEKTPHTG.
CKOTO BXOJHOrO CONMpOTHBJEIHs npeobpa3oBares.
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PUC. 15. Bnaug AUX, crangaprusosanuasii MOK
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Cymsuocte ®UM 3akmiouaercs B TOM, YTO CABHr (hasel Mexkay NOABOMINMLIM
SJEKTPHUUECKHM HanpsDKeHHeM H pa3BHBaeMBIM npeoGpasoBaTesieM 3BYKOBHIM /Aanjies
HUeM OTJHYeH OT PaBHOMEPHO PpAaCTyIero ¢ YacToToli caBHra ¢)as 3ByKOBOrO nian-
JieHHsi MEXJy IBYMSl TOYKaMM NOJSA, HAXOMASIIHMHCSl HAa PasHBIX PAacCTOSIIHAX OT ecC-
TecTBenHoro Hcroynuka. eficTBurenbno, Kak cnenyer u3 (13), czpur ¢ase nponop-
NUOHAJIEH YaCTOTE€ M pAacCTOSIHHIO OT HCTOYHHKa., Hapyllende 37Ol 32BHCHMOCTH B
npeoOpa3oBaTelisix NPH H3JYyYeHHH HMH 3BykKa obycjoB/iusaertcsi, NO CYlLIeCTBY, reMH
e NpPHYMHAMH, KOTOphe HMeioT mecto npH AUH,

IMepexonnble HCKaXKeHHs B3aKJIOYAIOTCS B TOM, YTO NPH MOABeNeHHH K npeobpa-
30BaTeNI0 TIEPEMEHHOrO0 HanpsKeHHs H3JyYyaemoe MM 3BYKOBOe [aBJiende lie cpasy
JOCTHraeT NOCTOSIHHOrO 3HAYeHHWsi, a HApacTaeT NOCTENEHHO H He CPady cnaider RO
HYJsl NPH BHIKJIOYEHHH MOXBOAHMOrO HanpsuKennsl. ITPHYHHBI NEPEXOIHBIX HCKarKe-
Huft — HHepIHsl H ynpyrocTb snementoB npeo6pasopartens [TH. ITepexomnne nckaxe-
Husi 1 QY oreuecTBeHHHIMH CTANAAPTAMH HE HODMHDYIOTCS.

Hennneiinele HCKajKeHHs! NPOABJSIOTCS B TOM, YTO IPH TNoJBeJeHHH K mpcofpa-
30BaTeMI0 HANPSIIKEHHs] ONHON HJH HEeCKOJbKMX 4acTOT B H3/ydaemMOM HM 3ByKe KpO-
Me COCTAaBJSIOIIHX 3THX YacTOT (OSIBJSIOTCH €Ile H ApyrHe. DTH 4acTOTH  MOryT
GHTb XPATHEIMH MOABOMIMBIM YacToTam (FapMOHHKH), HJIM B IeJiOe YHCJAO pai Meibs
we ux (YUTePTOHB HAM Cy6rapMOHuHKI), HJH SBJASITECH CyMMoil HAH pPasnucTbio
NOJBOAHMEIX yacToT. B nocnenHem chnyyae ropopsit 06 HNITEPMOAYJSILHONIEX HCKa-
wenusax. Ipuyunamn HH apnsiercs T0, Y10 CMelenHs, CKOPOCTH, YCKOPEHHS dJeMCH~
T@B Npeolpa3oBaTeliss NOA BO3AeHCTBHEM NPHIOKEHHBIX K HHM CHJI CTAllOBSIrCs [HC-
NPONOPUHOHAJILHBIMH NMPHJAOMKEHHbIM CHJIAM, 4TO BH3LIBA€TCSt HX nejHneiiHoil 3apH-
cumocteio. [lo cBoeit Bennuynne HI ouennBalorcsi, BO-nepBbIX, CyMMapHBM KO3 p(pH-

UHEHTOM rapMOHHK

/2 2

=-' po+pP3+ .- . (24)
Py

rae p) — 3BYKOBOe [apJielile Ha YacToTe NMOABOAHMOIO HAanpsRKENHs; P, pPs — 3BYKO-

BHE JaBJeHHs B H3JyYyeHHOM 3ByKe Ha vacrortax 2f, 3fy 0 7. 4.

Kpome cymmapuoro koadduunenta rapmounk yacro HH ouenusalorcss xapaxre-
pHCTHYeCKHM KO3(:pHIIHEHTOM TrapMONHMK, KOTODHH OTJHYaeTcsi OT CYMMapHOro Ko-
shduunenTa rapMOHHK TeM, 4TO B (24) 3HayeHHe p; 3ameHsietcst Pep [cm. (25)].

Jpyram BHnom ouenkn HHM  siasiorcs xo3phHUHMEHTH  HHTEPMOAYASILHOINLIX
HCKaXeHuH, OmpejesisieMble NMPH TOABENEHHH K mpeoGpasoBaTesio Yactor f; 1 [y Kak

k

kama = ( Pja—p1 + Pioys1)] Pro,
Rum 3 = ( Pro—op1 + Payon)/ Ppo,

rlie Psz — 3BYKOBOE naBJieliHe Ha 4acToTe f2; Pra—y1, Pra+f1, Pfa—2/1, Pj2+2{1 — COOT-
BETCTBEHHO 3BYKOBHIe NaBJIEHHSI HA YacTOTaX, yKasaHIbX B HHJCKCAX.
O6unit k03GdHIHEHT HHTEPMONYJ/ISILHOHHBIX HCKaKeHHit

b = V klzmﬁ + kﬁms .

Cnenyer saMeTuTh, 4T0 HauGoawiuero sHavends HI noctraior npH ysesnyenin nop-
BOZHMOft K nmpeofpa3oBaTesiio MOIIHOCTH 1O MpelesibHO AOMYCTHMOIL.

Bauskum HH pujom uckaweuuil sipasuotcs apefesycanHe W mpu3BykH, M Te n
Apyride XOpOolLIO OUyLIAIOTCA NpPH NOABENEHHH K npeofpa3oBaTtemo CHHYCOHAAJLHOIO
HanpsoKeHHs NOCTENeHHO H3MeHsIoMlefiCsl 4acToTh.
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OCHOBHBIE TPEBOBAHUSA U HOPMBI

Axycruueckan cucrema (AC) sob6oro Tna xapakTepH3yercs Io-
KasaTeJsiMH, ONpelesslOHMH 3((EeKTHBHOCTL H KauecTBO ee pabo-
Thi. BaxuellliHe W3 HHX: YYBCTBHTEJBHOCTb (OTHAYa), AMANa30H BOC-
NPOH3BOAMMBIX 4acToT H HepapuoMepHocTb AUX B 3TOM amanasole,
HOMHHAJbHAsi MOLIHOCTb H COOTBETCTBYIOIUHH el koa(ppuuuent HH,
nacmopTiasi MOIIHOCTb, (popMa XapaKTepHCTHKH HalpaBJEHIIOCTH,
BXOJHO€ COINPOTHBJIEHHE.

Yyscrsureavrnocre AC — 3ByKkoBoe namjieHHe, passuBaeMoe AC B
HEKOTOPOH ompeneJeHHOH TouKe (OOBIMHO HA paccTosHHH | M mo ee
OCH) TpH NOABeldeHHH K ee 3axumaM Hanpsixkenuss B | B. Omnpege-
JseMas TakuM o0pasoM 4YyBCTBHTEJLHOCTb yAOOHA AJ CYKAEHHS 0
noBefieHHH ofHOH K To# ke AC Ha pasqHYHBIX YaCTOTAX HJIH, HHBIMI
caoBamu, aiis noctpoenuss AUX uyscrBuTesbuocTH AC.

M3 omnpepeneHusi 4yBCTBHTENbHOCTH SCHO, YTO YacTOTHBIE Xapak-
TepHcTHKH AC clelyeT CHAMAaTh B peXXHMe MOCTOSIHHOIO HanpsixKeHHs,
NOABOJMMOroe K HX 3axuMam. OOHAKO, eC/W NOHATHE YYBCTBHTEJLHO-
cTH ynoGHO M8 OUEHKH YKa3aHHO# HepaBHOMEDHOCTH, TO. OHO CO-
BEPUIEHHO HempHemJeMo npu cpaBHeHHH AC, uMelOLIHX pa3HOoe 3JIeK-
TPHUYECKOE CONMPOTHUBJEHHE, TaK KaK NpH NOABENEHHH PaBHOrO Haflps-
xeHus pasunie AC norpebJsiioT pasHy MOLIHOCTD,

bBoJsee ynob6Hasi xapaKTepHCTHKa — cTandapTHoe 38YyKosoe dasie-
rue (C3M1), noxg KOTOpPHIM TOApa3yMeBaeTCss 3BYKOBOE AaBJjeHHe, pas-
suBaemoe AC npH mojiBefieHHH K Hell 3JICKTpPHYECKOW MOUIHOCTH
0,1 Bt B Touke Ha paccrosHHu | M H pacnojioXKeHHOH DO ee OCH.

IMopsognumoe npu atoMm k AC wnanpsikenuwe G6ymer U=} 0,1R, rne
R — noMunanbHoe 3JeKTpHUecKOe conpotuBienne. [Ipn Taxol xapak-
TepHCTUKe pasHble AC cpaBHHBAIOTCA NpH OXNOM H TOM e 3HAUYEHUH
noTpebGaseMoii MoumHOCTH. MexXayHapoJAHOH 3JIEKTPOTEXHHUECKOH KO-
muccuefi (M3OK) crannapTH30BaHO NOHATHE XAPAKTEPUCTUHECKOU 4ys-
creureastocry (X4), koropas orauyaercst or C3J1 nuumb Tem, ute
kK AC nomsonutcs anekrpuyeckass momHocts He 0,1 BT, a 1 Bt un co-
OTBETCTBEHHO HamnpsiKenne U= V'R. Orciona XU Gosbire C3] B
) 10=3,16 pasa, NOCKOJBKY 3BYKOBOE JaBJEeHHE MPONOPLHOHAIBHO
KOPHIO KBaJIpaTHOMY H3 MOLIHOCTH.

IToMuMO 3THX BeJIHYKH 3a py0exxoM 4YacTO NPHMEHSIIOT TaK Hashl-
BaeMblli «ypOBeHb XapaKTepHCTHYECKOH UyBCTBHTEJbHOCTH», KOTODPBIH
npeactasiser co6oi ypoBeHb XY OTHOCHTENILHO CTaHAAPTHOrG HYJie-
BOro ypoBHsi 3ByKoBoro aapaenusi 2-107 [1a. Iycts, nanpumep, C3[
naunoii AC cocraBasger 0,2 INa. Torna ero XU Oyner 0,2X3,16=

—=0,632 Ila, a ypopenp XU 201g-2%3_?5—=201g0,316.105=

=201g 3,16-10*=20-4,5=90 nb.

Kak yxe ropopuloCh, IJ NOCTPOEHHA YacTOTHOM XapaKTepHCTH-
KH OTKJajamBaoT an6o 3nauenwe C3J1, au6o UX B soraprHpmuue-
ckom Macurrabe. Ilo sTolf XapakTepHCTHKe Jierko ONpedesHTh Hepas-
HOMEpPHOCTh XapaKTepPHCTHKH B 3aJaHHOM (HOMHHAJbHOM) JHamaso-
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He YacToT. YHCJEHHO oHa paBHA pa3HOCTH YPOBHeH, COOIBETCTBYIO»
IIHX MaKCHMaJbHOH W MHHHMAJbHOH UYyBCTBHTeJbHOCTH. Tak, iepas-
HOMEPHOCTb YaCTOTHOH XapaKTepHCTHKH, H3o00pakeumnoii na puc. 14,
cocrasasier 11 nb. Mo wacroTHolt xapakTepuCTHKE OlPEIC/HIOT TaKs
XKe cpentee C3]] B HOMHHANBHOM AHAanasoiie

Viiitrit ...+t
Pop= ——— ' (25)

rae py, P2, ..., pn— C3I ua uacrorax [y, f2 ..., fn, BXOASIIUIX B JHAa-
Ma30H BOCNPOM3BOJHUMBIX YaCTOT; 71— YUCJIO YaCTOT, KOTOpHie BLIOH-
paloTcd paBHOMEPHO B JioTapH(pMHuUecKOM MacuiTabe.

3nauvennne HH Ttecno cBsizano ¢ nHOMHHAJABIOH MOLUIOCTLIO, MO KO«
TOPOH MNOHUMAaeTCs Takoe 3HAYeHHEe MOJBOJAMMOII MONIHOCTI, MPH KO+
topom HH He npesbiator 3ajpanuoro snayeHust.

TaGanua 1

Hopma no rpynnam cJOXHOCTH

IMapameTp
0 1 2 3

l. [uanason BOCHPOHSBORHMLIX [3],5—20000 | 50—16000 | 80 —12500 |100—8000
dacror, lu, ne yxe (25—25000) | (40—16000) | (63 -1250()
2, OTkaoHeHHe YaCTOTHBIX Xa-
PAKTEPHCTHK 3BYKOBOrO Jas-
JIEHHH, YCPeAHEHHBIX B OKTaB-
HHX [l0JIocax, Mexay JoOul-
MH ABYMs aKyCTHYECKHMH Cii-
msuami KOHKPeTHOTO  THIIA,
AD, He GoJlee —
3, Cpenree 3ByKOBOE JaBJjeHIe 3 3 ™
NPH HOMHHRJILHOH 3JeKTpHUe-
ckoi  momHoctH, IIA  (uD),
He MeHee B [ManasoHe a-
10060
100—8000 I'y
200—4000 I'n L o9 1) 6.809
4, Cymmapuhuiii xapakTepHcruve-
CKHA KO3(QQHUHEHT rapMoiiK
APH  3JIEKTPHYECKOH MOLIO-
CTH, COOTBerCTBYIOWIEH cpen-
HEMY 3BYKOBOMY A@BJICHHIO 11a
4 ab HHXe ykasanuoro B i 3
TabJHL 3nauvenus, Y%, ne Oo-
gg% nlguguaaouax 4acTOT:
—1000 I'y 2 2 1(3) 5(4)
1006—2000 I'y ; 5 4(3
S00Ehh L 2 (11 ,5) 2(}1 ,5) 3 (g..;) (3
5, DnexkTpHYECKOE  COMPOTHBJIE-
HHe:
HomHHanbHOe 3HauehHe, Owm 4 umn 8
HAONyCKaeMoe OTKJOIEHHe MH-
HUMAJILHOTO 3HAYeHHsi MOAY-
A MOJIHOrO  9JIEKTPHUECKOro
CONPOTHBJNEHHS OT HOMMHAJL-
HOro 3Hauenus, Y%, ne Goaee 20

6. Macca, kr, ne Gosee 80 (63) 25 (20) 16 (12,5) 6,3 (5)
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TpeGoBanus K HanpaBJEHHOCTH OOGLIYHO 3AKJIOUAIOTCS B TOM, YTO
YaCTOTHBIE XapaKTePHUCTHKH, CUSITHIE NMOJ ONpeeNeHHbBIM YIJIOM K OCH
AC n copMemennble C 4acTOTHON XapaKTepHCTHKOH, CHATOH Ha OCH,

He OTKJOHAJINCHL Obl OT MOCJefHeH BO BCeM juamnasone OoJsee, yeM Ha
3a/l1aHHOE YHCJO pepubed.

Spobens. coedreen Ypobers cpednesn
o 3%&0% %&raﬁaﬁ, 3@?/(0&?80?&&/@#0”
)
S ¢ i .t =
I/ A— S'a 7| -
ST i 1 §, X |
SS_ 7)/ ________ ‘\ R
ST A §§ |
]S P! | S¥ I |
5 L1 | = i | |
F 80 100 6000 17 fr 1 7z fz
a) Yacrnoma, Iy 5 Yacmome, [y

PHC. 16. Ilons nonyckoB uacTOTHON XapaKTepHCTHKHM 3BYKOBOro aamienns AC:
a — Buicwedi (0) Tpynnbl cyoxHOCTH; 6 — 1, 2 W 3 rpynn CJAOKHOCTH

Bxonnoe snektpuueckoe conpotuBienne AC Takke HOpMHpYyeTCH.

Hopmul na Bce ykasanube napamerpst AC B mnacrosimee Bpems
craipaptusoBanbl oteyecrseHnbiMd I'OCT 23262—83 u cranmaprtom
M3K. 9t HopMH npuBefenn B Taba. 1. K tabGiauue Moryr GHTL Cre-
JIaHbl cjenyloline 3ameyanus. YacrotHble xapakrepuctikd AC mosx-
HB yKJaALiBaThbCsl B NOJie AONYCKOB, H300paikenuoe Ha puc. 16,a u
16,6. Pucynok 16,0 cnpaBegnus niusi AC seicweit (0) rpynmel cJiox-
HoctH. Huast atux AC ponycTuMoe OTKJIOHEHHE YaCTOTHOH Xapakre-
puctikn ot ypoBHs C3]I] ne ponxuo npeBnilnate +4 abB, Ha uacro-
tTax 50 I'm u Fy ponyckaeTcst cnaj YacTOTHOH XapaKTEPHCTHKH OT
ypoeusi C3Z1 no 8 nb. B nuanasone wacror F;—50 Iy cnag wa-
CTOTHOH XapaKTepHCTWKH ycranapauBaetrcs B TY ua AC.

Pucynok 16,6 cnpasesyins gnsi AC 1, 2 u 3 rpynn caoxXiocCTH.
HonycTHMoe OTKJIOHEHHE YacTOTHOH XapaKTepPHCTHKH OT YpOBHS
cpeadero C3J1 (N) He pomkuo npepwbiuunats +4 ab aas 1 rpynns
cioxknoctH H +£6 a1b nnsa 2 u 3 rpynnm cnoxuoctd. Yacrora f; Bbi-
oupaercs pasmoét 100 Ty anst 1 w 2 npynn cnoxuoctd u 200 'm—
nnst 3 rpynnel. Hacrora fo BuiGupaercss pasho#t 8000 Tu masa 1 u 2
rpynn caoxuocTd ¥ 4000 I'u —ana 3 rpynnet (Fi u Fo— rpalinuHbie
YacTOTHl JMAaNa30Ha BOCHPOH3BOAMMBIX 4YaCTOT, HA KOTOPLIX YpOBEHb
ssykoporo paBiaennsi AC na 8 ab uuxe ypoBuss C3 B mumanasone
fi—f2).

Homunanbuyio snekrpuueckyio Momuocts AC crnepyer BHIOHpATh
u3 psapa: 3, 6, 10, 15, 25, 35, 50, 75, 100 Br. HactoTHHE xapakTepu-
ctuku AC, cusithie non yraaMmu = (20°—30°) K ocH B TOPH30HTAJbHOM
IJIOCKOCTH H = (5°—10°) B BepTHKaJbHOH, HE NOMIKHB OTJHUATHCA
OT YacTOTHOH XapaKTepUCTHKH, CUSTOH Ha OCH GoJiblie, YeM Ha
+4 nb.

TpeboBanuss MIK k cucremam BbicOKoH BepHoctn (Hi—Fi) B oc-
HOBHOM COBManawT ¢ TpeGoBaHUAMH K rpynne 1, mepeuncjeHHbIMH
B T1abia. 1. TpeGoBanusiM OTeueCTBEHHOro CTAHAAPTA MNOJIKHHL YIOB-
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netBopsATb AC Bcex BHIOB, OCHOBHLIMH H3 KOTOPHIX SIBJISLIOTCS OTKPBi-
THE, 3aKpHTHE, C ()a30HHBEPTOPOM H C HACCHBIEIM H3Jayddatenem O
HAaKO JAJisl CHCTEM BBICOKOH BEpIOCTH [PHMEHSIOTCS TOJNLKO TMOCJE-
HHe TpH BHAa. Mx pacnpoctpanenne (B npouelitax OT wicja THIIOB)
B PasHbIX CTpaHaxX HJJIIOCTPHPYeET Tab.1. 2.

Tabauna 2
-|AC
Crpana Trrenme Mmoo ™ [ waryna | e
% TeJeM,
CIIIA 12,7 32,4 8.6 16,3
Crpann 3anannoit Espo- 60,8 31,7 6.5 1,0
o8
SAnonus 27,9 62,3 9,8 —

3aMeTHM, 4YTO BOCMPOM3BEAEHHE CTOJb IIHPOKHX YACTOTHBIX AHAa-
Ma30HOB, Kakue ykKasanbl B TabGsa. 1, ¢ moMompio OANOIO mpeobpasos
BaTessi (roJIoBKH) 3aTpyupHutensiio. Ilosromy Goanuwast tacte AC ume-
€T FOJIOBKH, TMpedHa3HaYellHbie AJs1 BOCIPOU3BEHEINsl pas3JjiulbiX yua-
CTKOB Auanasona: Hu3kowacrotaoro (HY), cpemmeuacrornoro (CH),
BeIcOKOyacToTHoro (BU).

I'OJIOBKH TPOMKOI'OBOPUTEJIEA

Henpemennast yacth Jo6o#i AC — BosGykpamouiasi ce ogna HJ
HECKOJIBKO TOJIOBOK rpoMixorosoputedieil. I'onoBkH npeo6pasyior mnop-
BOZAHMMYIO K HHM 3JIEKTPHUECKYIO S3HEPrHi0 CHIMHAJIa — MY3LIKY H peub —
B SHEPTHIO KoJieOanui UX MOABHIKHLIX CHCTEM H Jajec B H3JyvyaeMblii
3ByK. ['OJIOBKH rpOMKOroBOpHTeJell MOryT pasjHuaruCsi 1o Clocoby
npeoGpa3oBanHysi 3HEPTHH H MO CIOCOGY HX CBSI3H C OKpyKaloUiCii
Cpefioil, KOTOPYI0 OHH BO30yXKnaioT.

B nacrosimiee BpeMsi u3BeCTHHI Cjefylowiye cnocobul npeobpaso-
BaHHA 3HEPrHH: 3JEKTPOAMHAMHYECKHH, 3JEKTPOMariHTHLI, 3JeKTpo-
CTaTHYECKH, MBE€303JeKTPHUECKH .

HaunGosnee pacmpocrpaiied asextpomHnaMmudeckuii cnoco6. On wuc
MOJb3yeTCs! B TAKWX KOHCPPYKTHUBHBIX pasilOBHANOCTAX: a) JAuPdy-
3opubit, 6) ¢ Kynonoo6Gpasioil auapparmoi, B) H30IHHAMIYECKIT,
r) aentounbit. CyllecTBeNHO peke MPUMEHSIIOT 3JEKTPOCTaTHYECKHIT
H Nbe303JeKTPHYECKHH CMocoOb. ToJibko oTaesbiipie obpasnn lleMHo-
FHX 3apy0exHbIX (PHPM HCHOJB3YIOT HOHHBLIA cnocob. Ycraped H npax-
THYECKH HE HOMOJIb3yeTCs 3JIeKIPOMArHHTHHI onocoo.

ITo cmocoby cBsi3n co CpenoW MPUMENSIIOTCA KOHUCTPYKUHH: Mpsi-
MOro M3NyyeHHs, rue NOABHKHBLIA opran (mauadparma, andgdysop) us-
JyuaerT HeNmoCpeACTBeNllo B Cpedy, M pynopube, rge Auadparma Ha-
Jy4yaer B Cpeay 4epes pymnop.
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Hau6oabuee mpuMenenne B GbiToBhix AC HMEIOT TOJIOBKH s
MOTro H3JyuyeHHusi. PynopHble Ke POJIOBKH HCIOJNB3YIOTCS 3HAUHTEIbHO
pexe, rjaaBHbIM 08pa3oM i1 BOCIPOH3BEJEHHSI BBICOKOUACTOTHON ua-
CTH 3BYKOBOT'O JHala30oHa (BbICOKOYACTOTHHE roJjioBkH). [lpumep Han
6oJiee pacmpoCTpaHeHHOH KOHNCTPYKUHH 3JEKTPOLHHAMHUECKOH TOJIOB
KH NpUBeneH Ha puc. 17.

B kosbleBoM BO3NYLIHOM 3a30pe MAaruHTHOH LeNH, COCTosiel H
NOCTOAIIHOrO Markuta I U MarHutonpoBsojga 2—4, B pajuanblioM Ha-
npasjelidiy [POXOOUT MNOCTOAHHBIH MaruuTHb# NmoTOK. B 3TOM 3a3o0
pe noMeLlaercst 3BYKOBas KaTylika 5, K KOTOpPOH MOABOAMTCS MeEpe-
MeHHoe HanpsikeHue 3ByKoBOro curnana. Tox, npoxonst uepe3 KaTylu:
Ky, B3aHMOJIEHCTBYET C MOCTOSIIIHLIM Mar-
HUTHBIM [OTOKOM, 6jaarojapsi uemy BO3-
(IMKAeT CUJa, NPpUBOAsiLlasg B KoJebanue
KaTyIllKy H CKperJiennyio ¢ neit nuadpar-
My (nucddysop) 6. Huddysop, oOviumo
OyMaXKHbIH, npejncrap.sieT coOOl KOHYC,
HMEIOIIHH B OCHOBAHHH OKPYXHOCTH HJIH
JUIHIC U NPSIMYIO MJH KPHBOJMUHEHITYIO
oGpasylomyto. Ilo Bueiwnemy kparo nu¢-
(hy3op umeer ro(ppupopaniibii nojpsec 9
Hasnayenue nongseca — cosnats nudody-
30py BO3MOKHOCThL KOsebaThbCsi HOpHIHE-
obpasno B OoJiee UHIPOKOM Janasotie
yacTtor. ¥ pepunubi quddysop, a mecre
C HHM 3BYKOBas KaTyIIKa yICPXKHDBAIOT-
Cs B KOAKCHAaJLHOM OTHOCHTEJBIO 3a30-

PHC. 17. DsexTpoAHHaMHu€. pa MAarHMTHOH IENH MOJOXKEHHH C IIOMO-

Hon! OOBKa TIPAMOTe H3IY™ 0 uentpupylowed wakGu 8. Ota mai-

6a Oousbliell 4acTblo TaKxe roQpupoBat-
Hasl, OXBaTbiBaeT IO BHYTPEHHEMY KOHTYPY BepluHHY auddysopa n
3BYKOBYIO KaTylIKy, a 10 BHEIIHEMY — KPEIHTCS K CIEeLHATbHOMY KOJIb:
my. ¥ Bepinnbl fubdysopa K HeMy HPHKpPEIJEH MbLIE3ALWUTHBI KOJ-
navoxK.

MaruuTet M3rOTaBJHBAIOT M3 MaTePHaNoB C GONBIIOH MAarHHTHOM
sHeprueit. B CCCP B nactosiliee BpeMsi B OCHOBHOM HCIIOJIb3YIOTCH
JeThipe BHAA MaTepHanoB. IDTo NpeccoBallibiii (eppHT GapHsT MapKH
2BA 11 H3rOTOBNEHHST NMPECCOBAHHBIX KOJBUEBHX MAarHHToB. B no-
crenHee BpeMs #ayand BBHITYCKAaTb, XOTS H B HE3HAUHTEJLHOM 00beMe,
fipeccoBaHmbie MarHUTH M3 Matepuasa 3,2bA. Makcumanbuas yuenn-
Hast marnutHas 3Heprus 3,2BA B 1,6 pasa Goabuie, yem y 2BA, yto
JAacT BO3MOXHOCTb NpH paBHOM oObeMe MAaruuTa MoJydath HHAYKIHIO
B 3asope mpumepHo B 1,25 pasa GOMBUIYIO WM XK€ HMeTh MATHHT B
1,6 pasza MeHbliero o6beMa.

Hnst  nuTeix  Maruurop npumensior cnnasel  IOHJAK-24 u
IOHJIK-256A. M3 nepBoro, HMCIOIEro MaKCHMANBHYIO yIENbHYIO Mar-
HUTHYIO 3Hepruio, B 2 pasa Gonbuiyio, yeM y 2DBA, ornuparor mar-
HUTH JAu00 B Qopme Kosel (MONHX HUAHHAPOB), JHGO B opMme IH-
JHHIIPOB, HCHOOJb3YEeMBIX KOHCTPYKTHBHO KakK KepHbl. HMiorpa 3TH
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KEpHB! OTJIHBAIOT C Cy>KEHHOH B ()opMe PPYIIH BEpXHEH 4acrnio A
YMEHbMICHHS yTeYKH MarHUTHOrO NoTokKa. MarHuTH JbIOT  (TOJbLKO
KepHoBhie) Takxke u3 cnyasa IOHIK-26BA ¢ makcuMasbHON Yaciibe
HO# MarHuTHO# 3neprueft, B 3 pasa Goubiueil, uem y 2BA. dxonomu-
YIeCKH BLIIOJlHEE NpPECcCOBaHHBIC MArHHTH, HECMOTPSI HAa TO YO OHH
HMEIOT MEHbIUYIO YNeJbHYI0 MarHdTHYO HeprHio. Kpome rtoro, B nux
He BXOAAT JepHUHTHBIE MaTepHadbl. Ho mookoibKy OHH cCOCTaBASIOT
BHEILUHIO YacTb MarHUTHOH CHCTEMBI, TO BOKPYF IpOMKOroBopuTeJel,
YacTbl0 KOTOPBIX OHH SIBJSIIOTCsI, NabJI0NACTCs 3aMEeTHHI NMOroK pdc-
CeslHHS, YTO HEXEeNaTeJbHO, €CJM He NPenyCMaTpHBaTh CHEUHAJLILIX
'Mep MpH NPHMEHCHHH 3THX TDOMKOrOBOpHTeJeil B TesjeBH30pax, IJIe
STOT {IOTOK YTEUKH HCKAXKAeT «KapTHHY», B pPalHONPHEMHIIKAX C Mar-
HUTHOH aHTEHHOH, e OH H3MeHsieT HACTPOHKY, H B MaruHTO(OUYX,
rae mpu GJM3KOM pAacno/ioXeHHH OT MartuTiof JenThl Ol «JaulyM-
JHBacT» oHorpamMmy. It coobparkeHHsi ClefyeT HMeTb B By 1IPH
BbIOOpE IPOMKOrOBOPHTENS [AJISI TOTO WJAM HHOro MpuMelicHmst. [le
Taau MarHuTonposozna ((aaHLbl, KepH, eCHH O e fABJSETCS Mariu-
TOM, MOJIOCHBIH HAKOHEYHHK) MAENAlOT H3 MarHHTOMAIKOrO MarepiaJa
AJISl yMEHbIIEHHs] CONPOTHBJICIHSI MArHHTHOMY IIOTOKY, Hanpumep H3
magoyraeponuctux craneit CT-3 u CT-10.

3BYKOBble KaTyIIKH H3rOTaBAMBAIOT M3 MEIHOro NPOBOAA MapkH
IT9J1. BuTky KaTywike CKpenasioT Mexnay coGoil n kapkacoM (oOLiv-
HO U3 Kabenbnol Gymaru) kjeeM. Pegko ansi 3BYKOBHIX KaTyllCK Bhi-
COKOYACTOTHHIX TOJIOBOK JJIsI YMEHbIUEHHSI MacChi NPHMEHSIOr aJio-
MHHHEBHIH NPOBOL.

Huddysop — Baxcneifiwias vactp rojoBkd. Ero ¢gopma m Marepuaa
OKashblBalOT BAXKHOC BJIHSIHHE HA XapaKTEepHCTHKH rosioBkd. B nacro-
sillee BpeMsi HanboJjee 4acTo MJisi €ero H3rOTOBJAEIHs HCTOJAb3YIOT Cyib-
batHyio wan cyabQUTHYIO LUENNIoN03y, B IIEKOTOPHIX CAyYasix ¢ olipe-
AenennsiMH no6askamu. Huddy3opbi M3roTasanBalOT METOAOM JiH LS
(ocaxmenusl) BOMHON CYCIICH3HH Pa3MOJIOTHIX BOJIOKOH UEJUTIONO3LI 14
ceTKy, uMewiyio ¢popmy audoyaopa. Ilocae npocyuwusanus pudy-
30pH NOABEPraloT YIJNOTHEHHIO NyTeM HX npeccosanusi. B Gousece ne-
LUEBBIX roJIoBKax BMecCTe C AH((Y30poM OTIHUBAIOT' H MOABEC, KOHC I+
PYKTHBHO SABJSHIOUIMHACH €ro 4acTblo, HO HMECIOLHH MEHbUIYI0 TOJ-
uuny. B Gosiee popormx rosioBkax MOJABEC H3rOTaBJAHBAIOT H3 cCrie-
IHaJbHBIX COPTOB PE3HHH WJIH JiaTeKca.

KoncTpykiluy pasanyublx aug@py30pHbX JMeKTPOLHIIAMHYECKIIX T'0-
JIOBOK HMEIOT JIMLIb HEKOTOPHE KOUCTPYKTHBHBIC pa3JiHyYHS.

KOHCTpYKIIHM pYNOpHBIX TOJIOBOK MOKasahbl na pHc. 18, a koH-
CTPYKIHSA TOJIOBKH C KynoJsioobpasuoii nuadparmoit — na puc. 19.

lonoBka ¢ kymosooGpasnoit guadparmoit ominyaercs ot Aupdy-
30pHO# TeM, YTO fuHadparMa ee HMeeT (popMy KyloJa, YTO AenaeT ce
6osiee xecTkoii M Gojee NPHCNOCOGJEHNOH IJsi H3NYUENHs BLICHIHX
yacior Auanasona. I'oJioBKM ¢ KynojoobGpasnofi nuadparmoli uMeOT
Gosee MWHMPOKYI AMAarpaMMy HallpaBJEHHOCTH, YTO OYCHb BAXKUO A
CpefHeYacTOTHHIX H BbICOKOUACTOTHHIX I'0JIOBOK.

[IpuMep KOHCTPYKUHH JeHTOYHOH rosiopkH npusenen ua puc. 20.
31ech MeXIy NONIOCHBIMH HAKOHEYHHKAaMH I—I MarHuTHOH CHCTEMBI
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yKpensieHa TOHKasi, TOJUIHHOH B HECKOJbKO MHKPOMETPOB, TO(pHPO:
BaHuast (OOLIYHO aJIIOMHHHeBasi) JieHTa 2, K KOTOPOi NOABOJNUTCS ye:
pes TpanchopMaTop HanpsiKeHHe 3ByKOBOro CHruaJja., Baaronaps Bsa
HMOJEHCTBHIO TOKA B JIelITeé H MArHHTHOTO NMOTOKA MEXJY MOJIIOCHBIMI
HaKOHEUHHKAaMH JeHTa KoJseOsercs. Oua coBMelaer B cebe (yHKLHN

PHIC. 18. Buemmnnii BHI PYNOPHEIX T'OJIOBOK:

@ — CeKIIHOHMPOBAHHLIL pynop; 6 — pynop ¢ axyCcTHYECKOM JMH30H, 8 — KOMGHuH:
poBaHiias CHCTeMa — pYnoOpHast rONOBKa COBMELIENa € HH3KOYaCTOTION 3SJIEKTPOIH
HAMHUYECKOH TOJNIOBKOH NpsIMOTO H3Jy4YeHHs

nuaparmMbl 1 MPOBOAIIMKA C TOKOM. Jlenroumbie rOJIOBKH TakkKe MpH-
MEHSIIOTCSI B OCHOBHOM KaK BLICOKOYACTOTHLIC.

Ilpumep KOHCTPYKUHMM H3OAMHAMHYUECKOH TrOJOBKH NpPHBENEH Ha
puc. 21. Oua CoCTOMT M3 MArHUTHOH cHCTeMbl H puadparmul. Opurk-
HajbHass MaruuTHasi CHCTeMa, B CBOIO oYyepejlb, COCTOHT M3 ABYX JHC-
KOOGpa3HBIX MariuToB, HanpuMep k3 ¢eppura Gapus, HaMariHIeHHHX
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PHUC. 19. YerpofictBo ronosku ¢ kynonoo6pasHoit guadparmoii:
1 — puadparma; 2 — 3BykKoBas KaTyullka; 3 — MarudTHasi Liefb

TakuM o6pa3oM, UTO Kax ALl M3 HHX HMeeT TPH mapnl nojiocoB. Cka-
XKeM, LCHTpaJibHast yacTh, Orpaliuyeninas OKPyXKHOCTHIO, HMeeT HOJIsp-
Hocre N, chaenpyouas KoJsblieBass S W Hapyxnas kosanuenast N. Ta-
KuM 00pasom, MO MOBCPXHOCTH MAarHHTAa NPOXOAST JBA pafHaJbHBIX
MarHHTHLIX MOTOKA. TaK e 1aMarHu4yeH BTOPOH MariuT. MarsHute
BO BCeil CBOGH NJIOCKOCTH nepQopHpOBaHbL, IJsT TOro urtobul obec
MEeYHTh NPOXOJ 3ByKa uepe3 OTBePCTHsI MpH KoseGauusax auadparMu
M3 CHHTETHYECKOH IJICHKH, HATSHYTOH MeXJy MAarHUTaMH Ha paBuHX
PAcCTOSHHSAX OT TIOBEPXHOCTH Kaxaoro u3 nux. lla nienxy uauecesn
MPOBOAHKUK B BHJE COHpaJu. B TOM MecTe, rjie BCTpeuawiCs MpPOTH-
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BOMOJIOXKIIO HaMpaBJieHIble MOTOKH (OKPYXHOCTb, MPOXOASILAS uepes
Touky A Ha puc. 21), BUTKH CNHpaJu HAYHHAIOT HATH B OGDATHOM Ha-
npasyetnn. TakuM 006pasoM, coxpaHsieTCH OAHNO H 10 KE B3aHMopac-
MoJI0XKeHHe MarHUTIOTO M0Jsi H 3JICKTPHUECKOro Toka. Duaropaps To-
My, 4T0 jraparma Takofi roJOBKH BO3BYKAACTCs 110 BCeil NOBCPXIO-
CTH, ona ouellb 3(()CKTHBHA, HMeeT BeCcbMa PaBHOMEPIYI0 HACTOTHYIO
xapakTepucTHKy. OnHako KOHCTPYKIHS H30JMHAMMYECKHX TOJOBOK
AOBOJIbHO CJOXKHA, H OHH PEAKO NMPHMENsIOTCH B HPAKTIUCCKHX KOH-
cTpykuusix ourToBeix AC.
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PHC. 20. ¥crpoficteo Jeurounoit  PHC. 21. Verpoiicrso  P’TIC. 22, Verpoiicrno
FONOBKH H30AMHAMHYCCKOl  TO-  3JIEK IPOCTATHICCKOIT
JOBKH TOJIOBKH

Ilpuiigun neficTBHsA 3JMEKTPOCTAaTHYECKHX [OJOBOK (puc, 22) 3a-
KJII0TaeTCsd B TOM, YTO MeKAY ABYMs Nep(opHPOBAHIILIME MJacTiii-
KaMH 2 -—HeNOJBHXHLIMH 3JIeKTPONaMH, pacHojJaracrcst HOIBHKNLIT
snektpon I O6BIYHO B BHAE MeTaJsUTH3HpoBaloi maenxd. lla nmonsuxk-
HHIl 3JICKTPOJ TIOMAIOTCH MepeMelilioe HanpspKeliie Or HCTOYIIMKA TO-
KOB 3BYKOBOil YaCTOTBI H MOCTOSIHHOE MOJSIPU3YIONICE HAlPsSRKeHHE, B
HECKOJBLKO pa3 00oJbUICe NepeMeHHoro, Yto HeoOXOUHMO Kak AJs Me-
BHILENHST YYBCTBHTEJLUOCTH, TAK H IJIS YMCHBLICHIS CUCIH(DHTECKHX
JUISL BJICKTPOCTATHUeCKOro crnocofa npeobpas3oBaHHsT NeJHHEHHLIX HC-
Kaxenui mo BTOPOH rapMoHuke. B 3aBHCHMOCTH OT MIHOBCHIOH 10-
JSIPHOCTH O MepeMeuloMy HaNpsizKeHHIo MOABUIKIIBIT 3JICKTPOA Mpil-
TICTHBACTCA TO K OAUOMY, TO K APYTOMY HENOLBHIKIIOMY 3JIeKTPOLY.
[Tonyyaemule TakuMm o6pasom koJiebaliusi yepes nepdopaluy Hemo-
BHXHLIX 3JEKTPOAOB BO3OYKULAIOT OKPYKAIOUYIO BO3JJYHINYIO Cpejy.
DJIEKTPOCTATHUECKHE TOJOBKHM GOJIbUICH YaCTLIO BHIIOAISIOT KaK CH-
CTEMDLI, HEeMOCPEACTBEHHO H3Jyyaloupe B CpPemy. IHAUHTCALIO pPexe
PHMEHSTIOT 3JeKTPOCTaTHYeCKHEe pyrnopuuie rosioBKd. s namyyenus
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AOCTATOYHOKH aKyCTHYECKOH MOUIHOCTH HeOGXOAHMO, YTOOBI aMILIMTY
na kKoJeGaHHH NOABHIXHOIO 3JEKTPOna, OCOOEHHO H1a HH3KHX YacTe
TaxX, OBl1a mocraToyro Gosbino#t. Ho mast 3toro neo6xommmo, uToGH
OblJ1 OCTATOYHO BEJHK 3a30p MEXKLY TOABHIKHBIM H HENOLBHIKHHIN
snekTpoaaMu. OTciofa clelyeT, YTO 3JIeKTPOCTATHYECKAS TOJNIOBKA Mé
JIbIX pa3MepoB TIOAHTCS TOJbKO MJf BOCHPOH3BEAEHHSI BLICOKHX Ya
cror. Jljisi mepeKpeITHs LIMPOKOrO AHanasola YacToT LeJsecoo6pask
MPHUMEHSITb MHOrOMOJIOCHBIE TOJOBKH, T. €. COBOKYMHOCTb TOJIOBOK,
Kaxnasi u3 KOTOpPLIX BOCHPOH3BOAHT TOJNIBKO YacTh AHAMNa3oHa YacTor
[TosTOoMy nJst BOCTIpOM3Be#EHHS! HH3KHX 4YaCTOT H BCEro aHaMa3oH:
B LIEJIOM 3JIEKTPOCTATHYECKHE TOJIOBKH NOJIXKHBI HMETb BoJbLiue e
IIAaH, XOTs1 TOJIHHA KOHCTPYKUHH MOXKeT OHiThb CPaBHUTENbHO He
6oabLIoi.

ITpeumymiecnBa sneKTpoCTaTHYECKHX MpeoBpasopatesieil COCTOSITH
TOM, UTO OHH BO30YXKIAIOTCH II0 BCCH NOBEPXHOCTH NOABHXNKHOIO 3JIEK
Tposa; Onaronapst yeMy BCe e€ro TOYKH KoJsiebmioncst cuHdasno, u o
H3JIy'aeT BCeH MOBEPXHOCTLIO, YTO OCOOEHIIO BAXIO HPH H3JIyUCHHUE
BBICOKHX yacToT. ITosTomMy uactornast XapakTepHCTHKA 3JICKTPOCTE
THUECKHMX Tipeobpa3oBaTesiell sBJsIETCSI BCCbMA MPOTSDKENIION B CTOPO:
HY BBICOKHX YacTOT MO CPpaBHEHHIO ¢ npeobpas3oBaTesisiMu, MNOCTPOEH:
HLIMH Ha Apyrux BHAax npeofpasoBanusi. Hemocratkamu ssjexmpocTta:
THYECKHX TOJIOBOK SIBJISIIOTCSI NpeXkJe BCEro, Kak yiKe YHNOMHIIAJIOCh,
creurHyecKue mJst HHX BHIAbl HEJHHEHHLIX HCKakKeHHH BO BTOPOM
rapMoiiHKe, BO3HHKaIOUHe H3-32 TOro, YTO CHJIA 3JIEKTPOCTATHYECKOT!
MPUTAXKEHUS] NMPONOPIHOHAJLHA HE NPHJOXKEHHOMY K 3JIEKTPOLAM Ha:
NpsIKEHHI0, @ €ro KBajapaty. JTH HCKaxeHHs: 3Ha4yuTesibli0 YMCHbILA:
IOTCSI NPH NPHMEHEHHH HampsiKeHUsl NOJSPH3aLHH H HCHOJb30BAaHHI
uzobpakenioi suiwe auddepenuuanbuoil Kouncrpykuuu. Ho mgudde
peHLMaJ/IbHASI KOHCTPYKUHsI NaeT HEOOXOMMMLIH 3¢ ¢exr ToJIbKo Iph
BLICOKOH CTENEHH CHMMETPHH PacnoJOXeHHs! NMOXBHIKHOIO 3JIeKTPOJ
MeXAy HenonBHKHBIMH. JloJKHA CO6/II0NATHCS H 3JIEKTPHYETKAST CHM:
MeTpHs, T. €. PABEHCTBO NOAaBaeMbiX Ha 002 HONMOABHXKHBIX 3JIEKTPO-
Aa nanpsikKeHui.

He Bcerpa ymoOHO H TO, 4TO 3JIGKTPOCTATHYECKHE TOJIOBKH JJIf
BOCIHPOH3BEAEHHsI IIHPOKOrO YacCTOTHOrO JHaNa3oHa [OJIKHLI HMem
GOJILIIYIO H3JAYYaIOH[yl0 MNOBEPXHOCTb. D0, KPOME KOHCTPYKTHBHBI
HeynoOCTB, MPUBOAMUT K TOMY, YTO XapaKTepHCTHKA I[alpaBJieHiloCTd
TaKOfl IOJIOBKH 3aBHCHT OT 4acCTOThl, CHJIbHO OOOCTPAsSICh C €€ MOBb:
[eHHeM. DTO MOXKHO YCTpPallKWTh, COCTABJSS TOJOBKY H3 OTHEJbHHE
CpAaBHHTENBHO Y3KHX ManeJseil, pacnojaracMbX B rOPH30HTAJILHOMN N0
CKOCTH (HampuMep, N0 ayre oKpyxkHoOCTH). CylleCTBEHHLIH HENOCTa
TOK 3JIEKTPOCTATHYECKHX TIOJIOBOK COCTOHT T4K¥e B TOM, 4TO OHHE
SIBJISLIOTCSL ISl [IHTAIOMIMX WX YCHJHTeNeH eMKOCTHOH Harpyskoil, co
nporusnenue xotopofi 1/(wC) napaer ¢ uyacToToi, H TpebylOT NONOJ
HHTEJIbHOTO HCTOYHHKA BBICOKOTO HAaNpsiKCHHS. BBCe 3TO ycroxiiser
MOCTPOEHHE YCHJIUTEJIS.

ITostomy sJsiekTpocTaTHUYECKHE TOJIOBKH B HaCTOsillec BpPeMA pac
NPOCTpaHeHH CPABHUTEJbIO Majo, XOTS HX BLINIYCK B 3apybeHbiy
cTpanax # pacrer. HauGospliee pacnpoCTpaHcHHE 3JIEKTPOCTaTHUE:
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CKHe T'OJIOBKH MOJYUYHJIH TaM B KaueCTBe BLICOKOYACTOTHHEIX SJIEMEHTOR
MHOTONOJIOCHBIX CHCTEM.

[losBuBiIHECsT B mocjegHHe Troabl (3J€KTPOCTATHUECKHE)  SJIEK-
TpeTHble npeebpa3oBaTesl HMEIOT TO NPEHMYILECTBO, YTO 34ech HeT
HeoOXOAHMOCTH B HCTOUYHHKE MOJISIPH3YIOLIEr0 HAMpPSIKEHHS, MOCKOJIb-
KY 3aJeKTponbl HecyT Ha cebe mocrosiiubiii u AOBOJIbHO CTAGHALIILIH
BO BPEMEHH 3JIeKTpHUeCKuH 3apsiz.

OpuuM u3 apyrux cnoco6oB npeobpasopanusi, lpHMEHsSIEMLIX B10-
JIOBKaX, fABJsIETCA IMbe303JeKTPHUECKHil, cTaBluuii 6Gojiee HCHOJb3Yye-
MbIM Ousiarogaps nosBjeHHIo 3((QEeKTHBHLIX Mbe303JeKTPHUYECKHX IlJie-
HOK. 3jiecb Takxke He Tpebyercs HanpsiKeHust nojspusaunuu. B oc-
TalbHOM K€ H JIEKTPEeTHLIC, H Nbe303JeKTpHueckHe Tpeodpasona reu
001a7a10T B NMPHHIHNE TeMH 3Ke CBOHCTBAMH, UTO H 3JICKTPOCTATHUE-
ckue. CaegyeT ynoMsiHyTb H O TOM, YTO GHITOBLIE 3JEKTPOCTATHICCKIE,
3JIeKTpeTHHIE H nbe30asekTpHueckue AC sBJASIOTCST  ABYCTOPOMIMMIL
H3JyuatessiMH, T. €. UMET BOCbMEpPOYHYIO XaPAKTCPHCTHKY HANPAB-
nenHocTH. IToaToMy HX pekoMeHayeTcs 1e pacnojarartb y cTell IOMC-
IIEHHsA, 4 YCTAHABJHBATb TAe-TO NOCepeaHiie ero.

PaccMoTpeB NpuHLHNBL yCTPOHCTBA TOJOBOK pPa3HBIX BHAOB lipC-
o6pa3oBanys 3HEPrHH, OCTAIOBHMCS HECKOJILKO mojgpobHee ua nau-
6oJiee pacnpoCTpaHeHIOM BHJE — 3JeKTpoAuHaMuueckoM. Ioannxnasn
cucreMa 3Toro npeobpasoBartensi, B 0COOEHHOCTH Ha HH3IIHX 4acCTo-
TaxX, MOXET CYHTATLCSI NPOCTOH KosebaTesblol CHCTEMOH, HMeEIONLCH
TPH OCHOBHEIX lapaMeTpa — Maccy g, THOKOCTb C; H aKTHBIOC Me-
XaHHYecKoe conpoTHBJeHHe ro. Paccuuraem C3]1 Takoii roaoBnku jna-
MeTpoM d €O 3BYKOBO# KaTYWIKOH ¢ AJHHON NpOBOAHHKA [, 1maxops-
WeHcs B BO3AYIIHOM 3a3ope, rae uMeeT Mecto uiaykuusi B. Tax rax
C31 onpepensiercst ans momsoctu 0,1 BT, 10 coorBercTByIouee a1oil
MOHLIHOCTH 3JIeKTpHUeCKOe HanpsxkeHue, HCXoasi H3 cooTtHoels 0,1 =
=U2[R, 6yger U=V 0,1R. Ucnonb3ys 3T0 COOTHOMENHC H NPUMCISIs
Bhipaxkends (15), (19), (4) u (6) u nonaras r=1 M, nonyuaem

Vs
0ar K

2y + B? /R

Per =

3nech K — koadduunenT KoHUEHTPALMH BBeJeH NOJL paguKas, uTolLi
yuecTb, UTO H3JyueHHe MoxKeT ObiTb HanpasJeHHbiM. aznee MOXuo
HanucaThb

B2 B3 2 g B2 2/R]
zu‘l“T =To+——— -+ j (@ my— s,/w) = w11, [%—%——'L"“l
R g My
ol B .. G )]
W o)
r
Bennunny — 20 % =Q mnasbBaOT KOGPOTHOCTLIO

ro+B2/R @y (r-+ B2 B3/R)
Quanueckn 5Ta BEJHYHHA XaPAKTEPH3YET, HACKONBKO GHCTPO JaTyXa-
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10T KosieGanusi B Bo3OyzkaenHol KoJaeGatenvHoil cucreme. Mcnosnnays
310 o0o3Hauenue u Oepst MOAYJb BbIpaxeHusn 2w+ B2*/R, noayuaem

perg BPRK
1 ® oy \?] °
il (5]

w

|Pexl =

3nauenusi rp 1 K 3aBHCAT OT TOrO, U3/yuyaeT Ji¥ roJoBKa B o6e CTO
POHBI HJK OAHOCTOPOHHE.
Ecnu ronoBka usnydaer B obe cTOpoHbl, Henoab3ys (20) u (22)
M YuuTbIBasi, YTO npu 3ToM K=3, nonyuaeM nocje HECJOXKHBIX Mpe-
1 p ~ad

0b6pa3oBaHHuii
© 2

- o BB
" aV% e m ° R ‘/1 = or
Q2+( mo—- )

(N}

CooTBeTCTBEHHO AJ5i OMHOCTOPOHHEr0 (HEHANPABJEHHOr0) H3JyueHHs
(K=1), ncnionw3ysa Ttaxke (20) u (22), nonyuaem

]/5’:1_’
— P a? CIJ/(OO R

-VE my 1 +( W @y 2
Q2 \ Oy ®
Ananu3 stux GopMys NpUBOAMT K CJIEAYIOIUHM BBIBOZaM: (opMa
YaCTOTHOH XapaKTePUCTHMKH ABYCTOPOHHEIO H3JyuyaTessl 3aBHCHT OT

Per ' (26)

nobpornoctd. Ecau Q<V2+ V '3=1,93, 10 uacroruas XapakTepH-
CTHKA HMeEeT BHJ, NOKa3aHHB# Ha puc. 23 (kpuBasi 1), T. e. MOIOTOH-
HO BO3pacTaeT TeopeTHYecKH A0 Oeckoneunoctd. OgHAKO NpaKTHYe
CKH Takodl xoa OyaeT UMeTb MeCTO TOJbKO [0 BepxXHel rpanuilbl [rp
MOPIIHEeBOTO A¥ana3oHa, KOTopasi ONpelessieTcsi COOTHOLICHHEM

fep=1,4c/(nd) (27)

HJIM, YYHTBIBAsH, UTO CKOPOCTb 3BYKa B HOPMaJbHLIX ycaosusx 343 m/c:
rp=154/d (rpe d, M). Oast sJJUOTHUECKHX T['OJOBOK BMECTO AlAMCT-

pa d uago nonpcrasaatb V dids, roe di w do COOTBETCTBCHIO 3HAye-
1y GOJIbLIOH W MaJIoH ocel 3J.auIca.

Wnaa kapruna 6yner, ecan Q>>1,93. Xon yacroruoit xapakrepu-
CTHKH B 3TOM cJayyae u3obpaxen kpupoii 2 na pnc. 23. Kax Bunuo,
3fiech 6yneT uMeTb MecTO NWK W nposan. Pasnoctb w3 ypoueil 6y-
jget TeMm OoJbliue, Yem Bojbile NOOPOTHOCTb. DTa 3aBHCHMOCTb Npen-
craBjena rpaduueckd kpuBo N na puc. 24. Tam e usobpaKeno
OTHOLUenHe ®y/eo YacTOThl NHKA ) K pPE30HaHCHOIl 1acToTe o B 3a-
BHCHMOCTH OT AOOPOTHOCTH W OTHOLICHHE 4acTOThl NpoBaia oz K pe-
30HAHCHQ# YacToTe Wo.

[Ipu nenampaBieHHOM H3NyueHHH w>>wo (26), T. e. Korma KoJje-
6atesbHasi cucTeMa ylpaBjsieTcss Maccoi, CTalil@pTHOe 3BYKOBOE JaB-
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NeHHe CTAHOBHTCS YACTOTHO-HeddBMCHMbIM. OAHakKo XO0A4 4acIOTHOM
XapaKTepUCTHKU CTaHAApPTHOIO 3BYKOBOT'O JaBJIeHUSI B OKoJOpe3oliaic-
HOfi 06J1acTH CHJIBHO 3aBHCHT OF AoGporHoctH (puc. 25). ITpn Q=1
5Ta XapakTepucTHKa uMeeT Haubosee pasuomepuuiil xon. Ilpu Q>1
Ha Hefl nosBasieTcss NUK TeMm GoJsice BLICOKHH, ueM GoJablle JoGpoi-

O) J i q
o | 448 Wz /@ .
16 VI =
' o=
Ik }-8 i
I / I -
| |
I | 124
| |
[ ' @y/fap
! P
P O AN et
Wp Wy @ w 2 4 & & &
PHUC. 23. YacroTuble XapaxTepHCTHKH PHUC. 24. Pasuoctu ypoueii niuka u
3JEKTPOAHHAMUYECKON TOJNIOBKH C JABY- mpoBana M OTHOUICHHE HX Hacror K
CTOPOHHHM H3JiyYerHeM PE30HAHCHOH YacTOTE B 3aBHCHMOCTH OT
J0OPOTIOCTH

HocTb. Hawic Bcero B sautepatype pekomcuayercss Q=0,707, na peso-
HAHCHOH yacTtoTe mpH 9TOM uMceT Mecto cnan 3 ab, npu Q=0,bcnan
pasen 6 nb. I1lpn Q<C0,5 xonebaTecapras cucreMa CTaAHOBHICS alcpu-
OLMYECKOIl, T. €. HecnocoO6HOH K CBOOOAHBIM KOJIeDAHHAM IPH €€ BO3«
Oy neHuH.

46
i hlz ]
Z(,) S
A

]
-1

11 )

05 1 2 o/wy
PUC. 25. YactoTnele XxapakTepH- PHUC. 26. Yacrornwe xapaktepucTne
ctHkH 3akpuitoli AC ¢ pasznnunodi KH MOAYJS MOJHOrO SJIEKTPIUCCKO.
206pOTHOCTHIO TO COMPOTHBJEHHSI SJIEKTPOAHIIAMHe

yeckofl roJIOBKH

Kpome Besnuunnl C3I u 4acTOTHON XapaKTEPUCTHKH SJEKTPOLH
HAMHYeCKO# T'OJIOBKH CYIIeCTBEHHbIH HHTepec NMpencTaBJsieT TaKkKe ee
3NEeKTPHYECKOE CONPOTHBJIEHHE H €ro 3aBHCHMOCTb OT YaCTOTH — %Q-
CTOTHAA XAPAKTePUCTUKA MOOYAs NOAHO20 3INEKTPUHECKO20 CONPOTUB-
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ACHUN 20A08KU, 4aCTO HaswiBaeMoro Z-xapaxrepuctuxoid. O6buHH
BHJ| TaKOil XapakTepHCTHKH mpeicrasien Ha puc. 26. Ee xom o6bac
HieTCs caepyowuM ob6pasoM. Ha caMBIX HM3IIHX 4acTOTax NOJIHOE
SJEKTPHYECKOE CONPOTHBJIEHHE NOYTH He OTJHYAeTCs ‘OT CONPOTHBE
EHHSl 3BYKOBOH KaTyIIKH MOCTOAHHOMY TOKY. Ilo Mepe moBHienus ya
CTOTH M €e NPHOJIHMKEHUsS! K Pe3OHalCHOH YacToTe NOJHOE COMPOTHB
JICHHE yBe/MYuBaeTcs 3a CyeT NpHOaBNeHHs BHOCHMOTO CONPOTHBJE
auf [em. (17)] u mocturaer MaKCHMyMa Ha 4acToTe pes3oHaHca, 1o
CKOJIbKy Ha Hell MeXaHHuYeCKoe CONPOTHBJIEHHE MHHHMAJIbHO.

JeiicTBuTENBHO,
/=Ry B8 _rl1+ B B/R
ro+J (0 mg— so/ ) 0y [ i +!-(_£______"’l )]
°L Qu o ©
Beauunna——2"2 HOCHT HasBalHe EKTPHYECKOI] no6poTHOCTH Q,

BEJHYHHA ®ofMo/ro — MeXaHHUYeCKOH moOpoTHOCTH Q. DTH BeJHUHH
CBsI3aHbl C MOJHOH AOOGPOTHOCTHIO Q MOMBHMKHOH CHCTEMBl COOTHOILE
Huem: 1/Q=1/Q5+1/Qu.

Hcnonb3yst 3T cooTHolIeH S, HMeeM

Z=R(1+ 1 ; @ @ ]
L elar+ =l

Moaynb 3TOro BHIpaKeHus

() 55
7z R QM g W
Q o o

O6b1yH0 Qu HOBOJBLHO BEJHKO, @ Qs — Maso. OTclona Ha pesoHan
Te, e 0=, BeJHUHHA Zwo > R. Jlanee nosHoe CONpPOTHBJEHHE CNa:
IaeT MOYTH 4O CONpOTHBJEHHs1 noctosstHHomy Toky. Ilo mepe paub
HeHIIero MOBBHUEHHS YAaCTOTHl NOJHHOE 3JEKTPHYECKOe COTPOTHBJIEHHE
pacTteT 3a CYeT TOro, YTO HaYHHAeT MNPOABJIATbCA HHAYKTHBHOE CO-
TIPOTHBJIEHHE 3BYKOBOH KaTylwikH. Kak GyaeT BHAHO panbuie, Xxapak-
TePUCTHKA 3JIEKTPHUYECKOTO CONPOTHBIENHS OKa3bBaeTCsd MNOJe3HOH
AJA aHaJH3a paboTH rOJIOBKH.

OTKPBHITOE AKYCTHYECKOE O®OPMJIEHHE

OTKPHITHIM aKYCTHYECKHM O(OpPMJIeHHEM TrOJIOBKH 11a3biBaeTcsl Ta:
Koe ee oopMJieHHe, IPH KOTOPOM 3aAHsAsl CTOPOHA 3BYKOH3Jyyalomied
goBepxHOCTH AH(PPy30pa TroJIOBKH HE H30JHPOBana aKyCTHYECKH O1
mepeineii. B KauecrBe. OTKPHITOrO O(QOPMJIEHHA NPHMeHsieTcss JIHG
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NJIOCKuH sKpaH (wHT), AK6O SIUMEK, 06LUHO HMeowwil (HopMy napa.-
Jejtenunena, ¢ neppopHpoBalHOH 3anHel CTCHKOM.

OtkpbiToe axycTuyeckoe odopmieinne Hanbosce paclpocTpaHene
KaK B Hallei ctpaiie, Tak u 3a pybexxom. OHO HcluoJibiyeTcst B TeJe-
BH30pax, NepeHOCHBIX pajHONpPHEMIHMKAX BCEX KJACCOR, KacCeTiibiX
MarnuTodonax, abOHEUTCKHX TPOMKOIOBOPHTENsX, a rake B GOJb-
wefi YacTH KaTyLIeYHbIX MAruuTO(ONHOB, CTALHOHAPILIA PALHONPHCM-
HHKOB H 3JieKTpodonos. Moxuno ckazaTb, UTO 34 HCKAIOUCHHEM BHICO-
KOKaYeCTBEHHOH 3BYKOBOCIPOHM3BOAAIIEH paguoaliitapaTypbl € BbIHOC-
HeiMH AC, Besi ocTanbHasi GLITOBAsl 3BYKOBOCHPOHJBO jsillasi anmnapa-
Typa HMEeT OTKPBITOe aKyCTHUeckoe odopmJeiire.

Hocrouuctso orkpriTelx AC — npoctoTa M, KpoMe TOro, B HIX He
HMEET MeCTa MOBblieHHe Pe30HAHCHOH YaCTOTH N0 CPABIEHHIO C pe-
30HAHCHOH 4YacTOTOll NMPHUMCHSICMOW TOJOBKH, 4 MNpHINUIIHAJILIO BO3-
MOXHO U IIOHHXEHHE 3TOH YaCTOThI, YTO BHIIOJAHU OTJHYAET OTK]bie
Tyio AC, nanpumep, ot 3axpuiToii. HenoctaTok orKpuLIToil CHCTEMb —
cpaBHHTesIbHO Gouynlive pasmeput 3toro odopmuenns, Korna tpeby-
eTCs1 BOCIIPOM3BCIeHHE HHU3ILUMX 4YacTOT 3BYKOBOTO mMlailasona.

HanGonee npocToii BHA OTKPHITOro oopMJIeHHs — IIOCKHH 3Kpall.
Haxe npu cpaBuuTenbHO 1eGOJIBIINX €r0 pasMepax BOCIPOU3BEnElNe
HU3KHX YaCTOT 3HAUHTEJNbHO yJyuwiaercsi. Bmecte ¢ tem B 06aacTh
CpeRHHX ¥ ocobeHno BLICOKUX YacTOT IKpall yiKe fe 0KasbiBaeT Cy-
IeCTBEHHOro BJHAHHA. KOHCTPYKTHBHO 3KpaH pCKOMCIAYETCS BHI-
MOJIHATL B BUAE TOJCTOH AOCKH MM ¢anepnl Toanuinoii 10—20 mwm,
B ‘KOTOPOK BbIpe34HO OTBEPCTHE MO nepuMeTpy ARPPysopouepcarenss
FOJIOBKH, Kyjla BCTABJSICICS FOJIOBKA. JKPaH BBIMOJIISICTCS KBANpaT-
HOl nyu mpsiMmoyrosabHOH (opmbl. COOTHOIIEHHST CTOPOI LPSMOYroJib-
HOr'O 3KpaHa MOTryT KosebaTbCs B NOBOJBHO WHpokux npenenax. [pen-
MOYTHUTEJIbHOE OTIIOleHHe CTOPOH MNPSIMOYroJbHOrL 3IKpalla B npeje-
nax ot 2:1 no 3: 1.

PasmewaTb rosioBKy peKOMEHAYeTCSl B LEHTPe  HPSIMOYTOJbIOre
skpana. CMelleHHe oT LeHTpa yMeHbilaeT 3ByKOBoc Jlanienue AC wu
yXy[alldeT ee 4acTOTHYIO XapaKTepuHCTHKy. Hnst kBajnpartnuix skpanon
HEKOTOpOe CMEIUEeHHe MeCTa YCTAHOBKH TOJIOBKH yJyullaeT 4acToT-
HYI0 XapaKTEepHCTHKY, NOCKOJIbKY NpPH CHMMETPHUHOM KPCilJ@HHH ro-
JIOBKH Ha YACTOTHOH XapaKTepHCTHKe MNOsIBJAsieTcsl TYOOKHH mnpoBa
B obsactn cpennux uactor. Ha puc. 27 nokasama ¢opma 4acToTHoin
XapaKTepHCTHKH NPH CMeLleHHH FOJIOBKH.OT LEHTpPA.

Ha puc. 28 npuBenena KONCTPYKUHA CTAHAAPTHOIO aKyCTHUYECKO-
ro skpana, npeaycmorpetnas F'OCT 16122—78 «I'pomkorosoputesn.
MeTonbl 31€KTPOAKYCTHUECKHX HCHBITAHUI K H3Mcpennily. C nmoMoubi
3TOfl KOHCTPYKUUH H3MEpSIIOT mapaMeTpbl rOJI0OBOK.

[TpakTHuecky KOHCTPYKUHH IJIOCKOIO 3KPaHa MOTYT BLINOJHATHCH,
HampUMCp, B BHJi€ UIHTA, MOMELaeMoro B yray Komuatu (puc. 29).

YcraHoBKa LHTA C TOJIOBKOH B YIJIy KOMHATLI [OIBOJISIET yMeilh-
wuTh ero passepbl. [IMT B BuJe TpeyroabHHKa HJAd IPanCUHd MO+
BEWHBAIOT, HanmpiMep, B yray y norosika. Mexay nepxieil KpoMKO#
IUTa U MOTOJNKOM HeOOXOAMMO OCTaBHTb UIMPOKYIO 1i(CJib, @ MpOCTpark-
CTBO MO3ajfM ILUHUTA PEKOMEHAYeTCs 3aNOoJHHTb 3BYKOIOIJIOULAIOLIH M

-
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MatepHa;oM. ['0n0BKy HEOOXORHMO 3AIUHTHTD OT BO3MOXKHEIX IOBPEXK-
JeHHH W [BLTH.

Berpeuaroresi onucannst AC, B KOTOPHIX TOJIOBKA BCTABJSIETCS B
OTBEpCTAe B CTeHE KOMHATHI, T. €. CTeHA SBJSeTcs 3KpaHoM. IIpHHIIH-
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PUC. 27. YacToTHHe XapaKTePHCTHKH TOJOBKH OPH €€ LEHTPANbHOM DACHONOKEHHH
B NpAMOYrOJIbHOM 3KpaHe (/) ¥ OpH CMeIeHHH BJOJL MJIMHHOH CTODOHH (2)
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PUC. 28. Crannaprtublfi akycTHYecKHli 3KpaH s usmepe- PHC. 29. Orxpmroe
HHf TOJIOBOK MNPSIMOrO H3JAydYeHHs (a) H crnocobml Kpemje-  aKyCTHYecKoe obopM-

HHASA TOJIeBOK B 3kpane (6, 8) JieHHe B BHAE IIHTA,
NOABEIIEHHOrO B YIAY
KOMHaTH

fIHaJbHO TaKoe KOHCTPYKTHBHOe pelLleHHe BBIrOAHO, HO I[PH 3TOM HE
Hano 3aéwiBath, 4TO 3BviaHue AC OyieT HMEeTb MECTO He TOJbKO B
Toii koMHare, B KoTopofi AC mnpenHasnageHa paboTaTh, HO H B TOH,
KyZa BBIXOJIHT 3aIHfs NOBEPXHOCTb I'OJIOBKH, 4TO, KOHEUHO, HE BCeria
XKeJjaTenbHo. EclH Xe TaKoe pelleHHe BO3MOXKHO, TO OHO NaeT 3a-
MeTHOe YJyYIlleHHe YaCTOTHOH XapaKTepHCTHKH M XKayecTBa 3Bydya-
HHs, 0COOEHHO HAa HH3KHX HaCTOTaX.

OnpenenuMm, XakKHM [0JKeH OBITh pa3Mep 3kpaHa? JKenateneH
TaKoH 3KpaH, KOTOPHIii NO3BOJIMJ Obl Ha HHXHeH IpaHHYHOH 4acTOTe
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BOCIPOU3BOANMOrO JIHaNa30Ha MOJYYHTh TAKOH Ke ypOBeHb 3BYKOBO-
ro AABJAEHHS, KaK M HAa BepXHeH rpaHHle NOPIIHEBOro JAHafa30Ha
frp.s 30HBl €r0 AEHCTBHSA, T. €. BEIDOBHSTH 3BYKOBOE [aBJIEHHE HAa HHXK-
gHX M CPelAHHX 4YacroTaX. J3HAyeHHE [rps MOXKeT OBbITh HAHIEHO
g3 (27). Buibop HHXKHeH IpDaHMYHOH 4acTOThl 3aBHCHT OT AOGPOTHO-
cTH 'pUMeHsieMOH roJioBKH. PaHee oTMewasoce, 4yTo ¢opMa dacTorT-
HOH XapaKTepPHCTHKHU roJoBKu npu Q<C1,93 MOHOTOHHO BO3pacTaer, a
mpu @2>1,93 Ha YacTOTHOH XapaKTEePUCTHKe NOSBJSIOTCA OPOBAN Ha
gacToTe w2 H NHK Ha YacToTe ;. JloOGpOTHOCTH IOJOBKH IPH [OMe-
mIEHHH €€ B IIJIOCKHIT IIUT NpaKTHYecKH He MeHsieTcsi. HepaBHemep-
HOCTb JACTOTHOH XapakTepucTHKH npu Q< 1,93 u mpu npaBHIbHOM
Bebope DasMepoB 3KpaHa onpeiessieTcs TOJAbKO cnaioM B 006JacThb
6oJiee HK3KHX 4acToT. [103TOMy 32 HHIKHIOI TPAHHYHYIO YacTOTy IpH
Q< 1,93 BEIOHDPAIOT PE30HAHCHYIO YaCTOTY IOJOBKH @o. IIpu Q=1,93
33 HUXKHIOIO T'DAHHYHYIO 49acTOTy OOBIYHO BBHIOHPAIOT YaCTOTYy IHKA ®
4acTOTHOH XapaKTepHCTHKH ToJIOBKM (puc. 23, KpuBas 2) H HepaBHO-
MEPHOCTb YaCTOTHOH XapaXTEePHUCTHKH B 3TOM CJjyyae onpenessiercs
npoBaJoOM Ha YactoTe e ONHAKO NpPH 3TOM HECKOJBKO CyKaeTcs
PacyeTHHIH JHAaNa30H BOCHPOM3BOAMMEIX YacTOT IO CPaBHEHHIO C €ro
spageHneM npu Q<1,93.

Jns ycTpaHeHHs 5TOr0 HeZoCTAaTKa aBTOPAaMHM IPeNsIOKeH ApPYroH
enoce6 BHOOpa HUXKHEH IPaHHYHOH YacTOThl BOCHPOH3BOAUMOTO HHA-
a30HA, NO3BOJIAIOMIUN CHU3HTL ee 3HaueHHe. CyTh ero 3akJjiioyaeTcs
B TOM, YTO HHXXHSsT IpPaHHYHAs yacTora BHIOHpaeTcs Ha yYacToTe
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PHC. 30. Tunuynas yacToTHAas XapakKTepH- PHUC. 32. 3asucumocts frp.=
CTHKa OTKPHITOTO aKyCTHYECKOro Oodopmie- ot Q

8HA B 00JaCTH HH3KHX YacToT npu Q>1,93

?@g&;z/&',r' ri : ! @<<w, Ha KOTOpOH YpOBeHb YaCTOTHOM
B ,/""— T X2paKTepUCTHKY PaBeH ee YPOBHIO HA da-
et 5 B croTe mpoBada ws (puc. 30). B 3aBsucu-

74 - 1][1 — T MOCTH OT 3HaueHHs ( 3Ta yactota MoO-
: — —— xeT OBITh HECKOJIBKO BHIIIE HJIH HHXKE o,

1z —— T HccnenoBauusi moxasanu, uto uaubogee
: ; panuoHanbHass JHOOPOTHOCTL IOJIOBKH

1o S nast otkpeiTeix AC paBsua 2,4. Tlpu aToM

z 4 & 617 HMJKHSIST TPAaHHYHAsl YacToTa OTKPHITOHX
PUC. 31. 3asucumocts ¢(Q) AC frpm coBnamaer ¢ pesonancHoit wacro-
or Q TOH I'OJIOBKH ®o.
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[lnowanr skpana, HCXoAsi H3 ofecnedeHHss HaHGoJiee paBHOMEp-
HOW XapaKTepHCTHKH, MOXeT OHTb ONpeleseHa Kak

e
Pou® @

rre @(Q) — uexoropas ¢yuxuus or Q, npu 1,93<Q<2,5 npubianxen-
HO paBHa Q; frp.n — onpenenserca mo puc. 32. Ilpu Q< 1,93 BHpaxe-
Hue (28) uMeet BHI

S$=0,15 (28)

2
Sas,15—5 29
e (29)

OG6BYHO 3KpaHbl BHUIONHSIOT MEHBLIHX PA3MEPOB, 4eM PeKOMEHIOBAHO
B (28) u (29). Torna Ha HHXHeH rpPAaHHYHON UACTOTE CJHELYET OKH-
AaTh Cnaja 4acTOTHOH XapaKTepHCTHKH Ha

Nps=101g->-, (30)

rae S—BoiuHcneHHast no (28) u (29) nnomanm sxpaHa; S’ — pak-
THYeCKas MJIOLIafb 3KpaHa.

Ilpumep pacuera skpana. Ilyctb TpebyeTcs pacCYHTATDH pasvepn
skpaHa pasi rosnosku 0,5I'1-37 co caepylouuMu napaMeTpaMu: fo=
=315 T'uy; d=0,08 M; Q=2,3; my=1,2-10"% kI, ecrn pONYCTHMHI
Cnaj 4YacTOTHOH XapakKTepHCTHKH Ha [rpn paBeH 6 nb. (Beauunna
me GyneT UCIONb30BaHA B CJAEAYIOIIEM IpHMeEpe.)

] _ 1,4-343

1. U3 (27) HaxomuM: frps 4008 =1920 T'w.

2. Tlo puc. 32 onpenensieM: frpn=2315 I'L.

3. ¢(Q)=Q=23.

4. Ilnomane sxpana mo (28): S$S=0,15-343%3152-2,32=0,034 m2.

5. Ilpun nomycTHMOM chaje 4aCTOTHOH XapaKT€PHCTHKH HA HHKHed
rpanuyHo# 4acrore, paBHoM 6 unb, uz (30) waxommum: S’=0,017 m2

6. Bu6upaem pa3mepn 3kpana pasBubiMH (0,17X0,1) M2

OTkpoiThiii Kopnyc. CaMHl paCnpoCTpaHEeHHbIH BHA OTKPHITOTO aKy-
CTHYECKOro O(QOPMICHHS — SIMKK, V KOTOPOrO 3alHsii CTeHKa HMeeT
PAA CKBO3HBIX OTBEDCTHH HJIM K€ NOJHOCTBIO OTCYTCTByeT. loJjioBKa
yCTaHaBJIHBAETCSH OOLIYHO Ha mepeiHed NaHeau AMHKa. Ero BHVTpeH-
HHH o0beM, Kak NpPaBHJIO, HCHOJAb3YyeTcs s pasMelleHHs . qeTanedl
3JEKTPHYECKOH CXeMH, HanpuMep pajuonpueMHHKa. Brnocsme AC
B BHI€ OTKDBITHIX KOPHYyCOB NPHMEHSIIOTCA pexe. AKycruueckoe neH-
CTBHE OTKPHTOro opOpMJeHHs MOAOOHO NeHCTBHIO 3KpaHa. Hawmbosb-
liee BJIHSTHHE HAa YaCTOTHYIO XapaKTEepPHUCTHKY AKYCTHYECKOH CHCTEMH
C OTKPHITHIM OQOpMJEeHHEM OKa3biBaeT NepelHsis CTeHKa, T. e. Ta, HA
KOTOpPO#i KpemuTcss rojioBka. Bompeku HOBOJBHO pacnpoCTpaHEeHHOMY
MHEHHIO OOKOBHE CTEHKH OTKPHTOro o¢opM/eHHs BIHSIOT Ha Xa-
PaKTEPHCTHKY OTKPHTOro odopmienus mano. [lostomy He pekoveH-
JyeTcst 1eJaTh OTKPBIFoe OhopMieHHe TiIyGOKHM, a HAago CTaparbCs
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0 BO3MOXHOCTH YBEJIHUHBATH NepefHIO naHedbr odpopmaeHus Ha
puc. 33 MOKa3aHH pasnMUHbe YAacTOTHhIE xapakrepuctiku AC c o7-
KpHTHM O0QOpMJIeHHEM B 3aBHCHMOCTH OT ero raybunsl. O6HYHO OT-
KpbiToe 0GOpMJI€HHE BBHIIOJHAIOT TaKOH rayOHHE, YTOOBI IOJIOBKAa MO-
Melasiacb B HeEM € HEKOTOpHIM TexHoJsiormyeckuM 3amacoM (20% ot
ray6usbl rosioBkn). Ilpn stoM «BKaag» GOKOBHX CTEHOK B CyMMap-
HO€ 3BYKOBOE JaBJleHHE OTKPBITOrO Kopmyca cocrasasier 1—3 ab.
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PHC. 33. YacrorHas xapakrepucTHKa rosoBkn  PUC. 34. UacroTHble XapakTepHCTH-
B OTKPHITOM O(QOpPMJEHHH C pasHOH ray0H- KU TOJIOBKH B OTKPHTOM o(hOopMJe.

BO#t K HHH C 3a7Hell CTeHKOH, BLINOJIHEH-
HOH H3;

2, 3—cnoW NOPOJNOHA TOJAULHHOR COOT=

Onsako aBTopaMHu OHLJIO yCTa- BeTcTBeHHO 5 B 15 MM; 4 — SJeKTPOKap-

TOHA TONUIHHOH 3 MM; 5 — 3JMeKTpOKaps

HOBJIEHO, 4YTO HaJauupe OOKOBBIX Tona (3 MM) CO c0eM HOponOHa (20 MM)

CTEHOK Cco37aeT 3GGheKT CHHKEHHs ot des Saancd creni)

Pe30HaHCHOH 4YacCTOTH OTKPHITOrO

opopmieHHsT ¢ yBeJHYEHHEM ero rJy6GHHBE, KOTOpOe HpPOHCXOLHT 3a
CYyeT NpHCOeJHHEHUs HYaCTH Macch BO3JyXa BHYTPH OQODPMJEHHSI K
Macce MOJIBHXKHOH CHCTeMBl ToJIOBKH. PesoHaHcHass wacTtora B 3TOM
Cavyag

T | — (31)

a riy6uHa oQpOpMJEHHS [ MNOJydYeHHs HYXKHOH pe3OHAHCHOH 4Yas

CTOTH
e[ S0y} me_
Iz, 0 Sapoy
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Koneuno, ecan caenate oopMJeHHe O4YE€Hb IyOOKHM, TO OHO MO-
XKeT pmeHCcTBOBaTh Kak TpyDa, pe3oHHpylomas Ha psjae YacToT, TeMm
6onee HU3KHX, yeM GoJblle AnuHA TPyOH. EcTecTBeHHO, 4TO 3TO He-
JKeJlaTeJbHO, MOCKOJbKY TaKHe pPE30HAHCH SABJSIOTCA NPHYHHCH [O-
SIBJIEHHS] NTHKOB M NpPOBAJjOB Ha YacTOTHOH xapaktepucTHke AC.

Pa3vepn nepenHeii NaHeNH, Kak *y¥*e TOBODHJIOCH, KEJAaTEJbHO
HMeThb Kak MOXKHO Ooabliie. OrpaHnueHHeM 3[eChb SBJSIOTCH TOJBKO
coobpaKeHHss ynobcTBa pas3MellleHHS H NOJb30BaHHA. UTo Kacaercs
MeCTa YCTaHOBKH TOJIOBKM Ha nepeiHefl NaHesNH, TO PEKOMeHAAlHH
TYT TaKHe e, KaK IpPH IJIOCKOM 3KpaHe.

Ilnomane nepeaneit nmaHemH OTKPHITOrO aKyCTHYECKOro odopmie-
HHUS C yYETOM BJHUSIHHS IYOMHH Oo(OpMJeHHs A MOMKeT ObITh Hafle-
Ha Kak

$=0,125c¥If2, .9 (Q), (32)

rie ¢(Q) u frp.n OmpemessiOTCS Tak Ke, Kak B (28), OAHAKO He-
O0XOMMO YYHTHIBATh, YTO BMECTO YaCTOTHI [o HEOGXOJAMM® NOACTAB-
JSTh 9ACTOTY fog, OMpenensemMyo u3 (31).

Ilpn Q<<C1,93 Beipaxenune (32) ynporuaercs

S=0,125 c/(f2, Q*), (33)

rae fop onpeneasiercs u3 (31).

Hmeercss ewje OauH 3JAEMEHT OTKPHTOro OGQOpMIeHHS, KOTCPHIR
MOXKeT BAHATH Ha pabory oTkpertodi AC. DT0 3a1HAs cTeHKa odopM-
JIEHHUSI, KOTOpasi CJIyXKHT JJsi 3alUTHl 3JEMEHTOB CXeMBl paAHOYCT-
poiictBa. OHa jnosKHa OHITH IO KpaiiHell Mepe Takoi, 4TOOH He VXyAH-
1iaTh aKyCTHYeCKHe TlapaMeTpnl cucTeMul. Ha puc. 34 npuBeleHs 4a-

CTOTHBIE XapakTepuCTHKH AC ¢ OTKpHITHLIMEH KOPNyCaMH C 3aZHHMR
CTEHKAMH, BbINOJHEHHBIMH

H3 Pa3JHYHBIX MaTePHAJOB
(c pasHOfl HX TOJIIHHOI).
Kak BupHO, Marepuan wu
TONUIMHA 3aJHeH CTeHKH
CHJIbHO BJMSIOT Ha 4acTOT-
Hyl0 XapakTepHCTHKy OT-
KpPHTOHA CcHCcTeMH. AKycTH-
YyecKHe napaMeTpsl OTKPHI-
toii AC 3aBuCAT TakXke H
OT pa3MepoB M YHCIa mep-
¢opaunit (oTBepcTHH) B
3aaHell CTeHKe.

Ha puc. 35 npusezens
YaCTOTHbiE XapaKTepHCTH-

yi

25

20

D psimbit fuyur
A

5

7

J A
- 1 ] PUC. 35. Yacror :
2 . 35. HBI€ XapaKTepH
loni’ra de3 cpopmrenus CTHKH TOJOBKH B  OTKPHTOM
V74 ohOpMJIEHHH C PasjHYHBIM YHC-
JIOM OTBepCTHA (n) nuameTpIM

50 g 200 JW 4”” 5{}0 g 20 MM B 3azHeH cTeBKe

g
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ki AC B sillMKax ¢ pasyIHYHBIM YHCJIOM nepdopaiuii B NOBEPXHOCTH
sapHUX CTeHOK. [a1st oueHky BausiHus nepdopauuil BBOAHTCH TEPMHH —
crenenb nepdopHpPOBAHHOCTH 3anHed cTeHKH, Ao/A —3TO OTHOIIEHHE
obuiefl maomany paBHOMEPHO pacnpenesieHHEX OTBepCTHH Ao K MJO-
mazny 3anseit ctenky A. CreneHb nepOpHPOBAHHOCTH 3afHell CTEHKH
AOJUKHA cocTaBaATh He MeHee 0,1 nas opopmaenust ¢ o6vemMoM opopm-
aenusi 5 a u 0,15—0,20 nas obopmienuii ¢ o6beMoM MeHee 5 JI.

Kongurypanus obopMmiaeHuss okasniBaer 60Jbliioe BJAHUSIHHE Ha QOp-
My YaCTOTHOH XapaKTepDHCTHKH Ha CPeJHHX YacTOTaX, BHI3bIBAs IIOSIB-
JeHHe MHOTOYHCJEHHBIX NMHKOB H HNPOBAJNIOB NPH HEYNAYHOH KOHQHUIY-
pauuH. ITO XOpOIIO BHAHO M3 paccMoTpeHHsi rpadukoB Ha puc. 36,
rAe NpuBeleHBl YaCTOTHHE XapaKTEePHUCTHUKH AJsS Pa3HBIX KOH(QHUrypa-
uui ogopmienusi: cpepuueckoro (wapa), Kyba, yCeueHHOH NHPaMHU-
EBl, napaJjiejenunena. Haubonee OmaronpusitHas ¢(opma— cdepa.
[lpuBeneHHble XapaKTEePHCTHKH CJelyeT HMETb B BHAY NpH BuSOpE
KoHpHrypauuu opopMaeHHus, XOTS M3 KOHCTPYKTHBHBIX COOOpaxkeHHH
pPeAKO MOXKHO IPHMEHHThb OJaronpusiTHyl (opMmy H3 YHCJIa NpHBE-
JeHHHX Ha pHC. 36, 3a HCKJOYeHHeM mnapannenenunena. Ms screru-
4eCKHX coobpakeHuii pasmepsl OQOPMJEHHS B BHJE INapajjefenqne-
Xa 4acto BHIGUpAIOT Tak, YTOGL pa3Mephl JHIEBOH naxenu (AJHHA
H LIAPHHA) U INTyOMHBEl OTHOCHJIMCH KakK 2: Vel

ITpumep pacwera. TpebGyeTcst paccuuTath pasMmepnl NepeaHed na-
Heaqu OTKpeiToro oOQopmienusi Taybunoét A=80 MM  AJis TOJOBKH
0,5 I'1-37 (cMm. mpenpiaymIvi puMep).

iy
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PHUC. 36. YacToTHHE XapaKTepHCTHKH TOJIOBKH B SIIHKAX pPasjHiHOH ¢(opMH (TOU-
Xa 0603HagaeT MECTOMOJIOXKEHHe TOJOBKH)
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1. U3 (27) naxoQuM rpaHHYHyI0 YacTOTYy: frp,n=-;—'ﬂ=1920 T
.14-0,08
2. Tlo (31) onpenmesnsieM DE30HAaHCHYIO 4aCTOTy TOJOBKH B OTKPHTOM

0QOpMNEHHH C YUETOM ero rayOHHEL:

315
foe= =262 Tu.
V 1,3-0,08-3,14-(0,04)2
1 1.2-10-3

3. Tlo rpadpuky Ha pHc. 32 HaXOZHM HIDKHIOR TPaHHYHYI0 4acToTy
BOCITPOH3BOJUMOTC fqHamnasoHa npd Q=23; fipux 260 .
4. 1o rpa¢uxy Ha puc. 33 HaX0Q¥M Pa3HOCTb YPOBHEH NHK — TPOBAJ:
N=1,0 gb.
5 ¢(Q)=Q=2_3.
6. Tlo (32) onpenessem naomwanb nepepHelt naHeNH OQOPMIAEHHS:
S=0,125-3432/(2602-2,32) = 0,041 m2.

Ilpu cnage na uacrore frpu, paBHoM 6 aB, mo (30) uaxoaum, uTc
S'=0,02 M2
7. Bufupaem pasmep fepenneit nanenu pasuHmm 0,17 X0,12 M2

3AKPBITOE AKYCTHYECKOE O®OPMJIEHHUE

Odenp Gosbllioe paclpocTpaHeHHe B MNOCAEIHHE TOABl TOJYYHJIH
3akpuiTole AC, KOTOpHE 10 HENaBHEIO BPEMEHH OBbIM €IUHCTBEHHBIM
BugoM AC [Jis BEICOKOKaUECTBEHHOINO BOCITPOH3BENEHHS] KaK B Hallekl
cTpaHe, Tak H 3a pybexoMm. M toapko B nociaennue rogsl AC ¢ ¢aso-
uuBepropoM (AC c¢ ®H) u AC c naccuubeiM manyuatenem (AC c
[MTN) napywunu Moxonoauioo 3akphThiXx AC. Tem He MeHee 3akpHIThiE

C ¥ B Hacrosiilee BpeMs SIBJAIOTCH ONHOH u3 HaunboJee pacmpocT-
PAaHEHHBIX KOHCTPYKLIHH BhcOKOKauecTBeHHBXx AC B 3ananHoii Es-
pome ¥ NOBOJbHO mHpPoKo Bemiyckaiorcst B CHIA, Kak 510 OBLIO BUI-
HO H3 TabJ. 2.

Ha puc. 37 npenpcrasiena tunuuHas sakpbiTasgs AC u ee 3jeKTpu-
yeckuii ananor. Ilpeumymectso 3akpbiToii AC 3ak/JI04aeTcsi B TOM,
YTO 3aJHSI NOBepXHOCTh Au(¢y30pa TOJOBKH He H3JyuaeT H, TAKHUM
06pa30M, MOJHOCTBI0 OTCYTCTBYET «aKYCTHYECKOe KOPOTKOE 3aMblKa-
Hue». HexocratkoM 3akpuHTeix AC sBasercsi To, 4To 1udhdy30ps H
TOJIOBOK HAaTPYyXKeHBl NONOJHHTENILHOH yHpyrocTelo obbevMa BO31yxa
BHVTpH odopmienus. Hannuue IOMONHHTE.IbHOM Y IPYTOCTH NPHBOAH™
K TNOBBIIIEHHIO DPE30HAHCHOH YacTOTHl NOABHXKHOH CHCTeMBI IOJIOBK#
B 3aKPHITOM OGQOPMJIEHHH o1 H, KaK CJENCTBHE, K CYKEHHIO CHH3Y
BOCIPOU3BOIMMOrO IHAaNa30Ha YacTOT. JHAUEHHe IOTOJHHTENbHOH Y-
PYrocTs ofbeMa BO3AYXa Sy MOXKET OBbITh HAaHMEHO Kak

Sp = vpo Stopp/V (34)

TZIie y — NoKaszarteib anuabatsl; Sspp — dbPeKTHBHAas naOUWAIb AUP-
dy3opa ronoBku; V — BHyTpeHHUH 00beM Kopnyca OQOpMIlIeHHA.
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PUC. 37. TunwuHas 3akKphiTasi aKyCTHYECKas CHCTEMa H ee 3JIeKTPOaKyCTHAeCKHH
aRaJjor

SdopexTnHOH muowanbio nudpdysopa cuuraior 90—60% ero KoH-
CTPYKTHBHOH muomand. Has kpyraoro puddysopa muamerpom d
S50 =0,558=0,444>. D10 3KBUBANEHTHO TOMY, YTO 3 PeKTHBHHIH AHAa-
Merp Iupdy3opa cocrasaser 0,8 OT KOHCTPYKTHBHOTO auamerpa. ¥Yi-
PYrocTb Ss CyMMHpyeTCss ¢ COGCTBEHHOH yNpPYrocTbi0 mojseca Ino-
ABHXKHOH CHCTeMBI TOJIOBKH So B B pe3yJbTaTe pe30HaHCHasg 4acToTa
FOJIOBKH B 3aKpHTOM O(QOpMJEHUH

_ 1/ Setss__
op = |7 2 =0,

15, (35)

Tae Mo— Macca NOABHXKHOH CHCTE@MbI TOJIOBKH.

Kaxg Buaso u3 (34), yupyrocTb BO3AyLWHOro o6’beMa BHYTPH 0OpM-
NeHus o6paTHO MPONOPIHOHANBbHA 3TOMY 00beMy. YNPYrocTh MOJABHXK-
HOIl CHCTEeMHl MOXHO TaKXe BbIPa3HTb 4epe3 VIPYrocTb HEKOTOPOTO
3KBHBAJEHTHOTO 06beMa BO3nyxa Vs, HMeloniero ynpyroctb Sg. Orcro-
Ia Pe30HaHCHasl YacTOTa TOJIOBKH B 3aKPHITOM O(QOPMJIEHHH

0 =0, V 14+V,/V. (36)

Yto6r pe3oHaHCHasi 4acToTa Bce XKe He Obljla Ype3MepHO BBICO-
KOH, HHOrZa NPHMEHSIOT TOJIOBKH C Oosee TsXKeJOoH TOABHUXKHOH CH-
CTE€MOH, YTO IIO3BOJISIET HECKOJNLKO CHH3HTb DE30HAHCHYI 4acTOTy ro-
JIOBRY B 3aKpbiTOM OQoOpMJeHHH, KaK 3T0 BuaHo H3 (35). Opnako
ClleIVeT HAMeTh B BUIY, YTO YBEJHUEHHE MAacCChl NMOIBHIKHOH CHCTEMH
CHHMKaeT uyyBcTBHTEeNbHOCTH AC, Kak 3TO BHAHO H3 (HOPMyJH s
CTaHIapTHOrO 3BYKOBOI'O aBJIEHHS:

Be B2 2
Per= £ / =

l/ 40 Mg gy RI‘ + RR l/ Wg1 )2
Q%l ®g ®

(Ofﬂ)o

=A ‘ (37)

Ve ad e 3 )
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rie A —4aCTOTHO-HE3aBHCHMBlH MHOXHTEJb; R:— BEHIXOAHOE CONPOs
THBJIEHHE YCHUIHTENsi (reHepaTtopa); Rx— aKTHBHOE CONPOTHBJEHHE
3BYKOBOH KaTYLIKH; @ — 3((eKTUBHBIA pafHyC I'OJIOBKH.

Ocobenno Manoit 3¢deKTHBHOCTbIO O0JafaloT TaK HasbBaeMEle
ManorabaputHbe akyctuueckue cuctemnl (MAC), y kKoTophx ynpy-
rocte o6keMa BHYTPH OQOPMJIEHHS CYLUIECTBEHHO OOJblIe YIPYIOCTH
3aKpemJieHHs MNOJABHXKHOH CHCTEMBl TOJIOBKH. TakHe CHCTEMH, y Ko-
TOPBIX YNPYroCTh IOABHMKHOH CHCTEMBbl OINpeLEeJsieTCsi VIPYTOCThIo
oOpemMa BO31yXa BHYTPH O(OPMJIEHHS, Ha3BLIBAIOTCH CHCTEMAME
«C KOMIPECCHOHHBIM NOJABECOM» ToJIOBKH. CTaHZAPTHOE 3BYKOBOE [aB-
JIEHHE Pcy TAKOW CHCTEMBl HA YaCTOTaX ®>>wg1, TAE Pcy YACTOTHO-HE-
3aBHCHMO, ONpEJesieTcss Kak

pcr=2:65' 10-3 " fgl V/Qol ’

rae Qo1 — KOGPOTHOCTL IOJIOBKH B 3aKPHITOM O(OPMJIEHHH.

Kak cnenyer #3 (37), HepaBHOMEpHOCTb YaCTOTHOM XapaKTepH-
CTHKH 3aKphIThiX AC B 06/1aCTH HH3KHX 4aCTOT TaK e, KaK H OTKpbl--
THIX, ompejessercs HX podporHoctbio (puc. 38). Ilpu Qp<<0,707 ua-
CToTHasA XapakrepucTHka AC paBHOMEDHO IOHHKAETCH C MOHHMKSHH-
€M YaCTOTEl B 06JaCTb HH3KHX YacTOT H HEPABHOMEDHOCTb HPOSBJIS-
€TCsl KaK CIlaji Ha PE30HAHCHOH YacCTOTE mp; II0 CPABHEHHIO C BBICHIH«
My gacrorami. Ilpu 0,707 <C Qo <C1,0 yactoTHasi XxapakTepHCTHKA iMe-
er HeGOoMbWOol NHK Ha YaCToTe ®; H Aajlee CHAj HAa Pe30HAHCHOW ua-
cToTe wo1. HepaBHOMEPHOCTE YaCTOTHOH XapaKTePUCTHKH IPH 3TOM
ONpPENENAETCS MOABEMOM HAa NHKE ©) H CNAaZOM Ha PEe30HAHCHOH ya-
ctoTe wor. Ilpu Qoi>> 1 HEpaBHOMEPHOCTH HACTOTHOH XapaKTePHCTH-
KH ONpPEneNseTcs TOJbKO NHKOM Ha YacTOTe @; OTHOCHTEJbHO FOPHA30H-
TaJBbHOH YaCTH XapaKTePHCTHKH.

V = 0,707

Wpr <7 72

A P
N
. N T
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Ll L Lo | pp—

Uy W O, 0 gs 1 2 JF &
PHC. 38. YacroTHas XapagXTEepHCTHKA PHUC. 39. 3aBHCcHEMOCTH Hepas-
3aKpHTOR CHCTEMH HOMEDHOCTH YaCTOTHOH Xapakrte-

pHCTHKH 3akpHTOR AC oT Qu

HepapHoMepHOCTL 9aCTOTHOH XapaXTEepPHCTHKH B 3aBHCHMOCTH OT
no6porHocts 3akpuToft AC npuBenena ma puc. 39. Kak creayer u
PHCYHKa, MHHHMalnbHas HEPaBHOMEDHOCTb YaCTOTHOH XapaKTepHCTH-
Ku 32kpuThiX AC uMeeT mecto npu nobpotsoctd Q=1 u cocrasns-
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er 1,3 1b. JKenarenvrasa ke no6GpoTHOCTL caMOB TOMIOBKH HAXOAWTCH
u3 YCJIOBUS

¢ I, B (38)
VI ValV

HccnenoBannsi aBTOPOB IIOKasajH, 4YTO NOGDPOTHOCTH TOJOBOK,
npeniHasHaYeHHBIX AJs1 3akpHITBIX AC, He pomxHa npeswimars 0,8—
1,0. B nporuBHOM cnyyae rojioBKa MNOMy4YaeTcsi «pas3ieMIbHpoBaH«
HOW». -DTO O3HayaeT, YTO OpH ee BO3GYKNEHHUH, T. €. NPH NOLAUE HA
Hee HATIPSDKEHUS MY3BIKAJbHOH MJM peuYeBOH IIporpaMMbl, TOJIOBKA
NOMHMO KoJieOaHHH B TaKT C NOJAaHHBIM HanpspKeHHeM OyZeT KoJjes
6aTbCsi U C 4acTOTOH COGCTBEHHHIX KosneOaHHH, OJU3KOH K pPE3OHaHC-
Hoft yactore. Jlas caymateneli 3170 OGyheT NpoOsIBAATLCS B FOM, 49TO
K 3BYYaHHIO NpPOnpaMMbl OyneT NpHMeLIHBAaTbCSl 3BYYaHHE 3TOH 4Ya-
CTOTHl KaK CBOETO pOja <IyAEHHEe», <HEUHCTOTa» HHU3KUX TOHEB. OTe
METHM TaK¥Ke, UYTO €CJIH TrOJIOBKa NOMeEIeHa B 3aKPHTOM SIIHUKE, YXYi-
HmaeTcsi paBHOMEPHOCTb YaCTOTHOH XapaKTepHCTHKH B ©0J1aCTH Cpefn-
HHX H BBICOKHX 4aCcTOT M3-3a DE30HAHCHBLIX SBJEHHII B O(OpMJEHHH.
Jns ux ycTpaHeHuss BHYTPEHHHE MOBEPXHOCTH (0COGEHHO 3aHIOK
CTeHKY) IIOKPHIBAIOT 3BYKONOTJIOLLAIONIIUM MAaTepHaJOM H 3aIOJHSIOT
EM dacTb o6beMa. Kpome Toro, 3amonHeHueM BHyTpeHHero of6beMa
PBIXJILIM 3BYKONOTJIOIIAIOIUM MaTepHajioM INpPECcNefyioT H JPVIYIO
IeJib — H3MEHHTb TepMOAMHAMHYECKHH mpouecc CxKaTus — pacllupes
HMSI BO3AyXa B O0(OpPMJIEHHH.

Des 3anosHenust mpouecc CkaTusi— pacillipeHHsi BO3AyXa BHYTPH
otopmieHuss aguabatuyeckufl. 3amonHss OGOpPMJIEHHE PHXJBM 3BY-
KOMOIVIOIIAIOM(MM MaTepHaJioM MOXKHO CAeNaTb TakK, YToOn annaba«
THYECKHH TIpollecc CMEHMJICH Ha H30oTepMHueckuit. B 3rom cayuae
BHYTpeHHUN oObeM odopMJieHHs KaK Obl yBeauuymsaercss B 1,4 pasa,
TaK Kak kos>(pduuuent y B (34), cocraBnstomuii 1,4 nns anuabatsl,
3aMEeHsIeTCsi 3HaYeHHeM, paBHHIM enuHuue aas usotepMmu. Coorser-
CTBEHHO CHMIKAaeTCsl M pe30HaHCHas yactota 3akpuitoit AC. D10 CHH-

XkeHue B npenene (mnsi komnpeccuonHod AC) mocrturaer V1,4, tax
KaK [j1s1 Hee MOXHO IpeHeOpedb ynpyrocThio noaseca roJoBkH. B npo-
THBHOM CJiyyae pPE30HAHCHAsi 4acTOTa TOJIOBKH ©’py MoxeT OHTh Hai-
IeHa Kak

- 1-+0,75s/sq
® g1 = gy 1 s/sq

Kak npakTuueckH onpeleauTb, 9TO HM30TE€PMHUECKHH NpPOLECC cXKa-
THSl — pacLIHpeHAsi BO31yxa BHYTpH oopMJaenHss nocTurryt? Ilpoitecc
Oyner ROCTHTHYT, eCIM NpH noGaBleHHH BHYTPb O(QOPMJIEHHS HOBOA
NOPIMH PHIXJOr0 3BYKONOTJIONIAMIOIIEr0 MaTepHaJsa pe30oHaHCHas Yas
crora 3akpuiTolf AC yxe He nonuzxaercs. MccnenoBanus aBTOPOB f10-
KasaJjd, 4YTO 3aNOJHATb BHYTPeHHHI o6beM odopMienus OGojee, yeM
Ha 60%, neunenecoobpasHo. Bmecre ¢ TeM KOJHYECTBO PHIXJIOTO 3BY-
KONOTJIOLIaoIIero MaTepuana He [JOJKHO OBITb Ype3MepHHM, 4TOOH
aKTHBHbIE aKYCTHYECKHE MOTEePH B O(OPMJIEHHH H 3aNOJHEeHHH He Obl-
JIH 3HayuTeJbHB. CieqyeT OTMETHTb, YTO CTENeHb BJHSHHS AKTHBHBIX
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AKyCTHYECKHX 1NOTepb B O(GopMIeHHH (M 3alONHEHHH) Ha XOf Ya-
CTOTHON XapaKTePHCTHKH 3aBHCHT, CTPOTO T'OBOPS, HE OT HX abCONIOT-
BIBX 3HAYEHHH, a OT COOTHOIUEHHSI AKTHBHBIX AKyCTHYECKHX I[OTEPD
3 ofpopMmaeHHH H NOJHHIX NOTEPb B roJoBKe. [loTepH B roJioBKe — 310
co0OCTBEeHHBIE aKYCTHKO-MeXaHHYeCKHe AaKTHBHBIE NOTepH (ro) Ha BHYT-
peHHee TPEHHE B MaTepHaJie TOJOBKH, TPeHHe O BO3JIyX NIpH paGore,
JO0TEPH B BHJE AKTHBHOH COCTaBJAIOUIEH COMNPOTHBIEHHS H3JIYyYEHHS
4 T. A., @ TaKKe «BHOCHMBIE» B T'OJOBKY NOTePH (rsu). ABTOPH PEKO-
MEHAYIOT CIHeAYIOLIHA KPHTepHH JNONYCTHMOCTH AKTHBHBIX NOTEDh B
O(hOpMIEHHH U 3aNOJHEHHH:

(rnn+r0)/(roq>+rsan) > 10, (39)
TAE lodp, rsan— AKTHBHBIE AKyCTHUYeCKHe NOTEPH B ODOPMJIEHHH H B
3aN0JHEHHH COOTBETCTBEHHO. Ilpm MeHbmeM cooTHomenns noteps AC
JoA¥kHa ObITh NepefiesaHa.
Haxoxxenne 3HaueHH# akKTHBHBIX NOTepb B OGOpMJIEHHH H 3aI0JI-
HEHHH, a TaKXe CHOCOOH YMeHBIIEHHS HX ONHCAHBl Jajee.
UpeamepHsle aKTHBHBHE aKyCcTHYeCcKHe NOTepH moryr 6uith B AC
fIpH HeKayecTBEHHOM (C aKYyCTHYeCKOH TOYKH 3DEHHS) BHINOJHCHHH
Kopnyca ogopmienus, KpenJeHHH TOJIOBKH, NPH 4Ype3MEpHOM 3aidJl-
HeHHH O(opMJIeHHS 3BYKONOIJIOUIAMOIIMM MAaTEPHAJIOM, a TaKXKe IIpH
ti it YpesMepHO MaJbX BHYTPEHHHX O00BbeMOB
4} opopmaenns (Vo/V>8).
B 3aknwouyenHe pnJss OnicTporo pacye-
ta 3akpuiTeix AC npexnaraercs rtpadu-
yeckuil Meron. Ilo rpacdukam Ha puc. 40—
45 MOXKHO JJ8 3aJaHHOH TOJOBKH C
[ K NPHCYIIMMH el mnapaMerpaMu mnonobparts
‘ Ve, DALHOHAJIbHOE odpopMieHne, U HaobopoT,
o 05 10 {70 3aJaHHOMY O(OpMJEHHIO BHOpaTh nox-
Xondmyo rosoBky. IJas KOHKpeTHoro pac-
EE%; I;*/U 3aBHCHMOCTL 00/®0 yora yemosb3yeTCst Napa rpadHKOB K3 IPeh-
cTaBjeHHBIX Ha puc. 40—45. Pucynok 40,
Ha KOTOpPOM MNpeJcTaBjieHa 3aBHCHMOCTb ®oi/wo OT Vs/V — o6mnii upn
pecuete. VI3 puc. 41—45 BuIOupaercss OfMH — B 32aBHCHMOCTH OT J00-
JoTHOCTH Dpumensemoil ronosku (ot 0,4 no 0,8). Ha atux pucynkax
7lpe[ICTaBJeHbl ceMefcTBA KPUBHIX 3aBHCHMOCTH VoV OT w@rp/we, TAC
Wrp — HUXKHSAS FPaHHYHASA 9aCTOTA BOCIPOH3BONMUMOTrO JHAana3oHa. 1la-
DaMeTpOM CHCTEMBbl SBJSETCHS 3HAaYeHHe ChNajia 9aCTOTHOH XapakTe-
puctuku (1B) nHa wacrote wrp. KpoMe Toro, Ha kaxaoMm rpaduke
CIpaBa HaHeCeHa HOONOJHHUTENbHAs OCb, IO KOTOPOH OTJIOXKEHO 3Ha-

yegue } 1+V/V, ¢ nomompio KOTOPOro MOXKHQ ONpeIeNHTh CTaH-
RzZPTHOE 3BVKOBOe pnaByeHHe 3akpbiTod AC Ha ropH30HTa/NbHOH YacTH
xapakTepucTHKH [Hcxons u3 (38)] B Bume per=AY 1+V/V,, A=
=2656X103) 3 V/Q nerko BuluHCHsieTcs AAS 3aJaHHOH TOJIOBKH,
Tax Kak wg, Vs H Q — mapavieTpbl IOJIOBKH.

Ilpumep pacuera. IlycTb, HapEMeEp, HCIOJb3YETCs TOJOBKA C wa-
pamerpamu: Q=0,4; fo=30 I'y; V=100 n. Haxonuv npenBapurenn-
sio A: A=2,65-10-31/30%-100-10-3/0,4=0,218.
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PUC. 41. 3asucumocte V,/V or
@rp/wo npu Q=0,4

W G-46 Vi,
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PUC. 43. 3asucumocrs Vi/V ot
@rp/we npr Q=0,6

Vi<,

PUC. 42. 3asucumoctb Vo/V ot

orp/wo npr Q=0,5

Wy 8,-4707
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PHUC. 44. 3asncuyocthb
orp/e Np @=0,7
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[Tycrs Tpebyercs monob6pats njisi 9TOR TONOBKH 00BEM odopmie-
Hug V, OpH KOTOPOM cnaj 4acTOTHOH XapaKTepHCTHKH HOJIKEH Co-
ctaBasTh 6 1B Ha rpannuHo# yacrote AC frp=40 'L

Buibop odopmiieHHs NPOBOAHM CIeAYIOWHM 06pasoMm.

ITo puc. 41 u3 TOYKH wrp/0e=40/30=1,33 Ha rOpH30HTANBHOI OCH
BOCCT2HABJIHBA€M OpAMHATY 4O NepecedeHHss C KPHBOH C OTMETKOH
6 1B u M3 3TO# TOYKHM NPOBOAHM NpPSAMYIO, TlapaljelbHyI0 OCH abc-
uuce Ao mepeceyeHus ¢ ocbo V[V, Ilonyuaem V/V,=0,95. Orciona
V=0,95 V,=0,95-100=95 n. Dtomy suauennio V/V, cOOTBeTCTBYeT

N0 NpaBo¥ BepTHKaJbHOR ocu 3Havenuwe J 1+V/V,=14. CnejoBa-
TENbHO, Pcr=2,18-1,4=0,305 Ila. Ilo rpadury na puc. 40 Haxozum
OTHOIIeHHe ®o1/wo=foi/fo=1,4. Otcwora for=1,4fc=1,4X30=42 Tu.

C noMompr yKa3saHHBHX rpa(HKOB MOryT ObIThb pEIleHH H APY-
rue 3anayd. IlepeynciauM HX, He 0O'bSICHAS NOAPOGHO, HOCKOJBKY Me-
TOJ paccyxXaeHus npuMepHo 1ot Xe. Hanpumep, Moxer OblTh daii-
JEH chnaj 4acTOTHOH XapaKTeDHCTHKH Ha TPAHHYHOH YacToTe [rp AJSA
3afaHHBIX TOJOBOK M 00beMa o(opMIeHHs, MOXKeT TaKikKe pemalbCs
3afaya NoAaGopa TOJOBKH H3 YHCJ2a HMEWIIMXCS B PaCHOpsiXKeHHH
H T..A.

OTrMeTHM, 4TO BCEe CKa3aHHOE CIPaBENJHBO, €CJH H3BECTHHl TOY-
Hble 3HAaYeHHs napaMeTpPoOB TOJIOBKH fo, Vs, Q. OnHako o6mIYHO, faxe
3Hasi THN TOJIOBKH M 3HAYeHHs ee NapaMmeTpoB (TablH4HBIE), HEBO3-
MOXKHO CKa3aTb yBePEHHO, KaKOBH NapaMeTphl JaHHOro 3K3eMIspa
roneBku. JIns pelwleHWs 3ajgay B 3TOM CJy4Yae HCHOJAb3YIOT rpadiku
Ha puc. 46—48. EnuHCTBeHHBIH MapaMeTp, KOTOPHIH HaJO 3HAThb TOU-
HO, — Pe30HaHCHAas 4YacToTa roJoBKH 6e3 odopmienus fo. Onpenese-
HHE 3TOr0 NapaMeTpa He3aTPYLHHTEJbHO U INOJyYEeHHble pe3yJbTaThl
06biyHO ycTOHYHBHL. Pucynkn 46—48 pasnnualorcsi TeM, 9TO IOCTpoe-
HH A5 (PUKCHPOBAHHHX 3HAaYeHHH cmaja 9aCTOTHOH XapaKTEePHCTHKH,
He [pesblllalomux cooTBeTcTBeHHO 6, 12 n 18 gb. Ha xaxnmom pu-
CYHKe IIpejcTaBJieHbl 06sjacTH H3MeHeHus 3HayeHuit Q u V./V B 3a-
BHCHMOCTH OT frp/fo. 3Hauenne Q u Vs/V Moryr ObiTh JIOOBIMH BHYT-
PH 3alUTPHXOBAHHBIX (PUI'Yyp HA PHCYHKaX.

[Ipumep pacuera. TlycTe pONyCTHMBIE chaf HA 4acTOTe J.p=
=60 I'y He mpeswimaer 6 b, fo ronoBkm (u3MepenHoe)=30 I'u u
Vs (rabanynoe) =100 J.

[Toabsysce puc. 46, U3 TOUKH wrp/we=060/30=2 BoccTaHaBJIHBaeM
OpIAMHATY, KOTOpas IepeceyeT 3aIlITpUXoBaHHble obnactn Q u V./V.
3navenne V,/V MoxHO BriOpaTh B mpefeaax 3—13, a suauedne Q B
npenenax 0,24—1,0. Ecan BuiGpanuble 3Hagenuss Q u V,o/V nouemy-
Jubo He yCTpaHBalOT, MOXHO MeHSTh JHOO TPAaHHYHYIO 4acToTy, JH-
60 cnai.

Paccunrarh 3akpeityio AC MOXKHO He TOJIBKO NO rpadukaM, HO M
@10 NpUBeAEHHBIM (hopMyJIaM.

[lycte, Hanpumep, Tpebyercss paccuutath 00beM 3akpurToi AC
€ HHXHel rpaHu4dHoi yactoro¥t 50 I'm, umewmedn rososky 100J1-36
(fo=38 ', V>=60 a1, Q=0,8).

1. OnpenenseM o6beM odopmaenns u3 (36): V=60-10-3/[(50/38)2—1]=
=83 J.
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W Vitvlv,

PUC. 45. 3asucumocres V./V ot
orp/we npu Q=0,8

PUC 46. O6Jsactb BO3MOKHEX

Henui Q u Vo/V ot [rp/fo npu
6 1B

PUC. 47. O6nacte BO3MOMKHBIX
HeHrl Q u VofV ot frp/fo npu
12 b

PHIC. 48. O6nacthy BO3MOXHHX

perait Q u Vo/V ot frpf/fo npm
18 b

H3Me-
crnajge

H3MeE-
criaae

H3ME-
cnane
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2. Haxonum po6pOTHOCTH TOJIOBKH B 3aKpHITOM odopMaenuu u3 (38):
Qo =0,8- V' 1+60/83=1,05.

B cooreerctBHM ¢ pHuc. 39 MHUHHMAaJbHAsi HEP2BHOMEPHOCTb YacToT-
HOH XapakTepUCTHKH uMeeT Mecto npu Qo=1. Tak 4ro monayuenHas
HEDABHOMEPHOCTb HaCTOTHOH XapaKTePHCTHKH H3-32 IIHKa Ha YacToTe
@) TpaKTHYeCKH MHHHMaJjbHAa M COCTaBJsieT Bcero okono 1,5 nb.

[IapaveTpsl COBpeMEHHHIX OTEYECTBEHHBIX CEPHHHO BBIIyCKaeMbIX
sakpoiTeix AC mpuBefienbl B Tabna. I1.2 mpunoxennsi. PekoMeHpauun
o npakTuyecKoMy BbimosHeHHro AC MOXHC HalTH palee.

AKYCTHYECKASA CUCTEMA C ®A30MHBEPTOPOM

3axkpuiTe AC Tpebyior Gosbumioro o6beMa OGOpMJIEHHS AJAS L0~
CTATOYHO XOpOIIero BOCHPOH3BENEHHS HH3UIIMX YACTOT, MO3TOMY TO-
JIy4aloTcsi TPOMO3KHMH U TaxenabmH. CymecrBywmue majorabapar-
Hole 3akpeiTele AC ManouyBcTBHTENbHBL. Ecau Xe Tpebyercss HMETb
sakpHTyi0 AC Menplmux raGapuUTHBIX pa3sMepoB, NPUXOMUTCS MHUPHTb-
csl C TeM, 4TO «06acoB» y Hee NPU 3TOM GYIAET 3HAYUH-
TeJIbHO MeHplle. B 3HAUYHTENbHOH CTENEeHH 3TOTro
HemocTaTka MoxHO u3bexars B AC c¢ ®H. Kak
BuaHo u3 T1abu. 2, 8 CIIIA u 3anapsoit EBpone un-
CJIO TAKHX CHCTEM COCTaBJIsieT OJIHY TPETb THIIOB OF
0011ero BHIIYCKA, 4 B JINOHHH — ABE TPETH.

PHUC. 49. Axyctuueckas cuctema ¢ ©U:

I — ronoeka; 2 — kanaa (Tpy6a) dasouHBepTOpa; 3 — 3BYKONOIrJIOUIAK~
ulass ofHBKa

Verpoiictso AC ¢ ®U nokasaro wa puc. 49. dta AC otnuuaercs
oT 3akphiToii TeM, uto B Kopmyce AC ¢ ®H umeercs nubo orBepcrue,
anbo orBepctHe ¢ TPyOOH KPYIJIOTO HJH JPAMOYIOJBHOTO CEYEHHs.
YnpouieHHas cxeMa aKyCTHUECKOTO aHajiora 3TOH CHCTeMB! MpencTaB-
jJeda Ha puc. 50. (Bonee nonpobro 06 akKycTHYECKOM aHAaJiore M.
npujoxeHue 3.) 3xech m — aKycTHYeCKass Macca BO3nyxa B OTBep-

ﬁZ{Z

(Re*hy)SE 1o Jwm, sjljw

sliw ==

O— &

PUC. 50. VYnpomweHnas cxema axyctuye- PHC. 51. 3aBucumocts MOAyJs NONHO-
ckoro aHaiora AC ¢ ©H ro 3JIeKTPHYECKOro COMPOTHBIEHHS O™
gactote Aas AC ¢ OU
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CTHH HJIH TPyOe (a3ouHBEpPTOPA; r— aKTHBHOE aKYCTHYECKOE COTPO-
THBJIEHHE B OTBEPCTHH uJiM TPYOe (ha3omHBEpTOpa M AKTHBHAS COCTAB-
JA101as CONPOTHBACHUS HM3JIyYEHHS OTBEDPCTHS.

Kaxk Bugno u3 puc. 50, AC ¢ ®U — cioxuasg rosebaTeabHAs CH-
creMa. Diaropaps sToMy u 9acToTHasi XapakTepHCTHKa MOZLYJS ee
fIOJTHOTO 3JIEKTPHYECKOrO CONPOTHBJIEHHSI TaKXKe CJIOXKHEE, YeM Yy 3a-
kpuiToit AC u uMeeT BHJ, NpenCTaBICHHBIH Ha puc. 51.

Ilpuniun pefictBusgs AC ¢ ®U 3zakmoyaetcss B TOM, 4TO 6Jaro-
Japs HaJWYui0 KOHTypa ms (npaBas BeTBb Ha CXeMe aHaJjora) 3BY-
KOBoe JaBjieHHe B OTBEPCTHH HJIM BHIXOJAHOM OTBEPCTHH TpyOBl yiKe
He NpOTHBOMOJIOXKHO N0 (ase 3BYKOBOMY HAaBJEHHIO OT mepejHed io-
BEPXHOCTH NH(PPy3opa HH3KOYACTOTHON TOJOBKH, 8 CABUHYTO Ha yTOJ,
BO BCAKOM ciydae MenbwHii 180°. BeaencTBHe 3TOr0 He TIPOHCXORHT
HeHTpaJH3alUUK 3BYKOBHIX NABJEHHH OT TepenHeidl m 3ajHell NOBEPX-
HocTed nH(Qy3opa, KaK 3TO MMEJO MECTO B OTKPHITHIX cucreMax. Ilpu
COOTBETCTBYIOLIEM TIOAOOpE HapaMeTpOB T'OJIOBKH, OGOPMJICHHS H BHI-
6ope orsepctus (Tpy6n) (hasourBepTOpa MOMXKHO noJyuuth or AC c
@V srayurenbHOE YJsyYLIeHHe BOCIPOM3BEJAEHHS HM3KHX 4acToOT IO
cpasrenuoo ¢ 3akpeitol AC. Jlna storo Koaryp ¢as3ounsepropa Ha-
CTpPaHBAIOT OOBYHO Ha YacToTy, OGJH3KYK K pe30HAaHCHOH YacToTe
nprveHseMol rosoBkd. MccrenoBawus aBTOpOB IOKasasd, 4TO pac-
CTPOXKa YaCTOTH pe30HaHca Ha30UHBEPTOPA OTHOCHTENHHO YACTOTHI
pe3oHaHCa POJIOBKH NPaKTHYECKH He NOJIKHa npeBblath *+2/3 okta-
BBI, @ 4aCTO M COBNajaTh C HEW.

Crenyer Ttakxke umeTh B BHIY, uto nisi AC ¢ ®U moaxopst ro-
JIOBKH TOJIbKO ¢ HH3KOH pobporsocthio (Q<<0,6). Kpome Toro, xo-
poumio paccuurtaHuyilo AC ¢ ®H He Bcerma MOXHO KOHCTPYKTHBHO
BBLITOJIHHTD, HalpHMep, €CJu pacyeTHas JJHHA TPYOB NPEBBICHT KOH-
CTpYKTHBHO-AonycTuMyoo. OnHako B JroboM ciaydae JJauHa TPyOH HOJ-
JHa ObITb MeHbIIe Ay/l12, rne Ay — AJHHA BOJHBLI HA Pe30HAHCHOU 4Ya-
CTOTe KOHTypa ms. Pe3oHawcHas XKe 4acToTa [ KOHTYpa HaXOZHiCsH
M3 CJEAYIOIIEr0o BHIpayKEHHS:

1 s
® on m

PaccuuteiBas 3BykoBoe mnasyenue AC ¢ OH, nenecoobpasno om-
peesIsiTb He ero abCoJIOTHYIO BEJHYUHY Pg, @ CPABHHUTEJBHYIO CO 3BY-
KOBBIM JaBJEHHEM COOTBETCTBVIOIIEH 3aKPHITOH CHCTEMBI ps, T. €. Ta-
KOH, KoTopas mMeeT DaBHBIi BHYTpeHHUH 00BbeM M OOMHAKOBYIO IO
3ceM papaMerpaM TrOJIOBKY. 3TO NO3BONSET ONpeIesuTb, KaKOH BHI-
MrpHIN TI0 3ByKOBOMY 1aBuenuio obecneyusaer AC ¢ ®U no cpasie-
A0 ¢ 3akpurroi AC.

Hcxons u3 (15) u (18), MoxHO 3anHcaTh, YTO

PO _ Xo Iso _p] s, 403
=1 =l (40)

Pa Tso

THAE lsp=Ts;+Ts2 ]
3Zech BBeldeHH cienywinne o603HAUeHUS: Xy — cpenusis o6beM-
33 CKOpPOCTh NMOBEPXHOCTH IU(p(Py30pa roJOBKH B COOTBETCTBYIOUIEM
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3aKpHITOM O(QOPMJIEHHH; X¢ —CyMMapHas ckopoctsb AC (zuddysopa
u ®H); reo— aKkTHBHOE aKyCTHYECKOE CONPOTHBJEHHE H3TYYEHHST FO-
JIOBKH B COOTBETCTBYIOLIEM 3aKPHITOM O(GOPMJEHHHU; rg; — IOJHOE aK-
THBHOE aKyCTHYECKO€ CONPOTHBJEHHE H3AyueHHs Auddysopa roJoBKE
C Y4eTOM BJNHSHHS COTNPOTHBJICHHS H3JyYEHHSI OTBEPCTHSI (PAa30HHBED-
TOpa; rsp— TIOJIHOE AKTHBHOE AKYCTHYECKOE CONPOTHBJIEHHE H3JY-ie-
HHS OTBepCTHs (as30MHBEPTOpA C YYeTOM BJHSIHHS CONPOTHBICHHS H3-
JdyueHHs: AHQDY30pa TOJIOBKH; sy — CYMMapHOE aKTHBHOE aKycTdie-
Ckoe conporusyienue uanydenus AC ¢ OU.

Heckosbko cnoB 06 aKTHBHOM aKyCTHYECKOM CONDOTHBJEHHH H3-
ayyenust AC ¢ ®H. Ira AC paccmarTpuBaeTCsl KaK COBOKYIHOCTb ABYX
H3JIydaTesiel,, OAHH M3 KOTODHIX — COGCTBEHHO TrOJIOBKa, a APYTOil —
orBepcTHe (asounBepropa. Ecnu paccmatpusath paboTy 3THX H3Jy-
uarejiell He3aBHCHMO JAPYr OT Apyra, TO BCE CPaBHUTENBHO IMPOCTO,
TaK XKaK aKTHBHOE CONDOTHUBJIEHHME H3JyYeHHS TOJIOBKH B 3aKPbITOM
odopMieHHH, MaJOM TIO CPAaBHEHHIO C JAJHUHOH BOJIHBH, H3BECTHE [CM.
BbIpakeHHe rs2 B (22)]. Opnako npu ux coBMecTHOH paGoTe, Kak 310
umeer Mecto B AC ¢ @MU, uanyuatenn oxasbiBalOT BAHSHHE APYr Ha
apyra. IlonHele CONPOTHBAEHHSI H3JIYUEHHsSI B 3TOM CJyyae

2y=21} 215, 23=255+2,," (41)

Iie 23, 23 — COOTBETCTBEHHO IIOJIHOE CONPOTHBJIEHHE H3JYYEHHS TIO-
JIOBKH M OTBEPCTHS, Z)j, 222 — COOTBETCTBEHHO COGCTBEHHOE COHPOTYB-
JIEHHE W3JYyYeHHs TOJIOBKH H OTBEPCTHUS, Zj2 — BHOCHMOE, YUYHTBIB3}O0-
liee BIHsIHHE OTBEDCTHH HA H3JyYEHHE IOJIOBKH, CONPOTHBJIEHHE H3JY-
YeHHH, 2o — BHOCHMOE, YYHTHIBAIOIEe BJIHSHME TOJIOBKH HA H3Jyye-
HHE OTBEPCTHS, CONPOTHBJEHHE H3JYUECHHS.

BewjecTBeHHBIE YAaCTH 3THX BbIpaXKEeHHH ABMASIIOTCS aKTHBHBIMH CO-
IDOTHBJEHHSAMH H3JYYCHHS TOJIOBKH H OTBEDCTHS IIDH HX B3aHMHOM
BJIMSTHHUH.

OrMeTHM, YTO NpPH COAHIKEHHH OTBEPCTHS H TOJIOBKH CyMMapHOe
compoTtuByenue uanyuenusi AC ¢ ®U BospacTaeT U TeM caMbBIM yBe-
JHUYHBaeTcss CO3JlaBaeMOe CHCTEMOW 3BYKOBoe JaBjeHHe. [Ipumepom
takoii AC ¢ OU cayxur koHcTpyKuus* (puc. 52), B koTOpo# ro-
JIOBKa pacmoJsioKeHa BHYTpH OTBepcTHS ¢(asomuBepTopa. [lpu Takom
PAaCnoJIOKEeHHH TOJIOBKH OTHO-
CHTEJIbHO OTBEDPCTHSi BHOCH-
MO€ CONPOTHBJIEHHE H3JyYe-

?7:? Husi OyVAeT MaKCHMAIbHBIM.

m B ocHoBy pacuera AC c

®H no BmHpaxenuio (40)

u MOXKeT OBITh NOJOXKEHa CcXe-
Ma aKYyCTHYeCKOr0 aHaJora
AC c¢ @MU, npeacrasiennas
Ha puc. 52.

o a"‘
PHUC. 52. Cxemartuueckoe u306pajKeHHe OpH- Bripaxenne 111 Ps 3
rEHanbHOA KoncTpykumH AC ¢ O KPHTOro opopMJieHHs LaHO B

T RS

*Hode B. K, JIusaynkos M. B. Akyctuueckuii arperar. A. c. Ne 847521,
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[37). Beems B Hero o0Go3HaueHHs: [=@/w; — OTHOCHTEJbHAS Ya-
crota, n=Vs/V — oTHocHTENbHEIH 06beM O(GOpPMJEHHS, MPEACTABUM
(37) B BUHAE

t

p:A 1 {2 1 2
VQ@J“( —)

rae A — 4acTOTHO-HE3aBHCHMBIH MHOXKHTEJIb.
Haxoxnenue OTHOCHTeJIbHOTO conpoTHBiIeHHs u3nyuewus AC ¢

DU — V rsp/rso 3Zecb HM3-3a CJHOXKHOCTH He npusopgutcs. OTMeTHM
JHIb, YTO B 32aBHCHMOCTH OT lwomaneii nuddysopa rojoBKH H OTBep-
CTHUS, HX B3aUMHOIO pAaCHOJIOXKEHHS, a TaKKe aMOJUTYZ H $a3 Ko-
JebaHuH Ha H3NYYaOIHX NOBEPXHOCTSIX OHO MOIKET NpaKTHUeCKH
H3MeHsiThCS oT 1,50 mo 2,0 B 6BITh YaCTOTHO-MAaJO3aBHCHMAEIM.

BoiBon BHpaxeHHs IJAs1 R=Xg/¥o TNpuBedeH B INPHIOXKEHHH 4,
34ech TIPHBOAHTCS JIMIIL OKOHYATENbHOE BhIpaiKEHHE

(42)

(1—QQp (P — n—1)}3 =
o)+
—»+{HQ¢+Q(—’-2:—‘:—T——’—)}’

gl {Q (.ﬁ.‘:i:.::_l_) 40y (tt———:z—)}2

Takum 086pasoM, Bhpa)KeHHe I po U3 (40) nMeeT caepyromaFr
BH]:

pe=1(1,5+2,0)4 ]/

lkl=A

(43)

(1—QQp (B—n— 1)+

[ () +-

e i ,

f_n_1 1 \)2 i A_n—1 \2
o = ale—p)] wH)

(44)

Ilpn nacrtpoiike asowHBepTOpa Ha pPE3OHAHCHYIO YaCTOTy (Pa3o-
HHBEpPTOpa — KOJieOaTeJbHOH CHCTeMBl, COCTOSALIEH H3 THOKOCTH BO3-
nyxa B o6bevie 0pOpMIIEHHS M MacCH BO31yXa B OTBEPCTHH HJIH rpvbe
dasonnBepTOpa, YTO YaCTO UMEET MECTO, BhipaXeHHe (44) ynpoma-
€TCS H TIPUHUMAET BHI
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{1 —QQp (B—n—1)}2 4 —

L ]/ {1+ [n—(‘“"}!")a]}s+"+
~+{p o (=)}

t
Al ) e (A Ve T

[ToBenenne AC ¢ ®M MoxeT OBHITH ONMCAHO C NMOMOLIBIO YeThIpex
1apaMetpos n, I, Q, Qp. McciegoBanusiMu aBTOPOB YCTAHOBJEHO, 4TO0
4HCJIO NEePEeMEHHBIX MOXKHO COKPATHThb [0 TpeX, TaK KaK 3HaueHHe
Q¢ MoxeT OHITb BbIOpaHO (UKCHPOBAHHHM H B auamasoHe Qg>10
fIpaKTHYECKH He OYAET BAHATH. HA PE3YJbTATH BBIYHCJICHUH.

34ech, XpoMe BBeAeHHBIX 0003HauYeHHE: [=wo/wey — OTHOCHTENIBHAS

W My
gacTpofika (¢asounBepTopa, Q= — nobpoTt-
{B*BI[(Re+ R Sgl} + 10
40CTh FOJIBKH, Q¢=wem/r — 10OPOTHOCTL (ha30uHBEPTOPaA.

1% f\ @=07:n=05 ¢
ﬁ\ ! ' f‘qﬁ
i e 4

FHC. 53. CemeiictBo gactotHHX XapakTtepucTik AC ¢ OH (Qo=0,1). 3aece ¥ Ha
puc. 54, 55, 56 HaHeceHH cJefylOlIHe KPHBHE:

! — yacToTHas XapaKTepPHCTHKa2 COOTBETCTBYIOWIER 32KpBITOR CHCTeMBl; 2 — QAacTOTHBIE XapakTe-
THCTUKH OpH HacTpofike Ga3OHHBepTOpPa Ea PEe30HAHCHYK) YacTOTY TOTOBKH; 3 — NpH HAcTpORKE
TasoHEBEPTOP2 HHMe Ha 1/3 oxTaBel pe30HaBCHOM 4YacTrorhl IONOBKH; 4 — NpH Racrpoiike ¢aso-
HFBepTOpa BHMNe Ha 1/3 OKTaBel pe3onaHCHOR YacTOTHl TOJOBKH; 5 — npH paccrpofike dazoHe-
‘3epTOp2 HHXKe Ha 2/3 OKTaBH DE30OH2HCHON YacTOTH TIOJIOBKH; 6 — OpH paccrpolike aszouuBep-
TOpa Bhillle Ha 2/3 pe3oHancHOR 4acTOTH TOJOBKH
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Creposatenbro, pabotra AC ¢ ®U ompenensiercst 106pOTHOCTBIC
NPHMEHAEMOH TOMIOBKH, 06beMoM ODOpMJeHUsT H HACTPOHKOH (a3ouH-
BEPTOpPA IpH YCJOBHH TOAJEPXKaHHA Jo6poTHOCcTH (a3oMHBEpTOpa
Qo> 10.

Kak BujHo, BHpaxenue (44) N0OBOJBHO rpoMo3iko. [1ostomy ans
obJIer4eHnsl HaXOXJEGHHSI pe3yJbTaTOB Ha pHc. 53—56 TpHBOAATCS
HabopHl rpaduueckux 3aBUCHMOCTE# (ceMelicTBa YaCTOTHHIX Xapak-
TEPUCTHK), NOCTPOCHHBIX MO BhIpaxeHuto (43). Kaxublfi pHCYHOK BHI-

Ab| K Gy=03;n=05 45
6

PUC. 54. Cewmeidicteo uactoTHhiXx XapakTepucTHK AC ¢ ®U (Qe=0,3). (Obosnaue-
HHSI CM. Ha pHC. 53)

K

5
Aok 8,=05:1=05"

\\\4 \5'5
g

PUC 55. CemefictBo uacToTHHX XapaktepucTek AC ¢ ®H (Q0=0,5)



floJIHeH A1t GUKCHPOBAHHBIX 3HaueHu# Q U n mas ceMeHCTBA KPHBhIx
¢ pa3saH4HOMH PaccTPOHKOH (Ha30HHEBEPTOPA OTHOCHTENLHO PE30HAHCHO
YaCTOTH TOJIOBKH.

C nomomipio NpHUBEAEHHHX KPHBHIX MOryT OBITH pElIeHH Pas3fHy-
uble 3a7a4d. MoXHO, HaIpHMep, 3a]aThCs KeJaeMoii ¢dopMofi yacToT.
#oii xapakrtepuctuku AC H mopo6paTh, HCXOHS H3 Hee, napaMmeTpn
roJioBkd H oO0beM odopmieHHs. MOXHO 1m0 HMeOLIeHCs TOJOBKE

Vi3

PHC. 56. CemeficTBo 9acToTHHIX XapaxrepHCTHK AC ¢ ®U (Qy=0,767)

OPHEHTHPOBOYHOMY ©00beMy OQODPMJEHHS ONpPENeSHTh I[el1ecoo6pss-
HOCTh H BO3MOXKHOCTb NPHMEHEHHS HMEHHO 3TOro BHAA OQOpPMJEHHS.
Orymertum, 4T0. Anst Gosilee TOYHOrO pacyeTa CleAyeT HOJb30BAaThCs BbI-
paxenueM (44). Ilo 3THM e KDHBBHIM MOXHO ONpeIeJUTb CpPaBHH-
TeJbHYI0 (C COOTBETCTBYIOIIHM 3aKpPHITEIM O(QOpMJIeHHeM) YYBCTBH-
TesibHocTh AC ¢ O

3ameruM, oaHako, yto mas pacuera AC ¢ ®U xpove 3nanusg na-
paMeTpOB TOJIOBKH H odopmyieHHs HeOOXOAHMO TakKe yMeTb pac-
CYHTHIBATE napaMeTpsl TPYOb! (GaszouHBepTOpa € TOYKH 3pEHHs 10fay-
CTHMOCTH aKTHBHBIX HOTEPb B HeH.

OKanepuMeHTaJbHble HCCJEeJOBaHUS ABTOPOB NO3BOJUJIH HAWTH 3M-
IHPUYECKYIO 3aBHCHMOCTh 3HaUeHHS aKTUBHBIX NOTePb OT MapaMeTpoB
TpyOn (D — 1uamerp TpyOml, [ — nauHa TpPyOBI), Ha OCHOBE KOTOPOH
JI0JIyueHbl CIedyIolHe BHIpaXkKeHus:

1=2,34-103d%/ (V[?¢)—0,85D,
D=1,82-10-*Vj2,[V T=6,15- 105/V[7Qa+ 1],
THe [o — pe3oHamcHas 4Yactora Gda3ouHBepTrOopa (KOHTYpa ms) ompe-

NeNsieTcss N0 Z-KPUBBIM JJisi (Ga30HHBepTOpa KaK 4acToTa NMpoBaja Ha
®p MEXJY NHKaMH Ha 4acToTax @ 4 w2 (cM. pHe, Bl). Ilo sroit xe

b6




KPHBOH MOXHO TakK¥ke KOHTPOJHPOBATh 3HaueHust Qg. Ecnu Qp>>16,
T0 NHKH HAa 3THX KDHBBHIX OyJIyT IPHMEPHO OJUHAKOBH IO BHICOTE K
HX YPOBEHb IO OTHOIUEHHIO ¥ YPOBHIO NpoBania Oynmer Goapuium. Mo-
AyJb BeJHYHHH (g MOXerT OBITh ONpefesieH YHCJAEHHO C TIOMOILbID
2-KPUBHX IO BHPaXKeHHIO

2p—1 2z

e a= (o—F%) (Pe—/*1)/ (P1f%), 2=20/R (mo puc. 26), Zs=r/R
(no puc. 51)

B 3aknioueHne paccMOTPUM HeCKOJBKO KoHCTpyknui AC ¢ GU.

Ha puc. 57 noxazan BHyTrpennu#i Bunm AC obbemoMm 90 n (780X
X 460X 250 mv). Jluamerp HH3KOYACTOTHOH TOJIOBKH 320 MM, AHaMeTp
TpyOn ¢asounsepropa 70 mm, ero pmuua 100 mm. PesonaHcras ua-
crota 30 I'm.

Ha puc. 58 nmoxaszan BHJI CO CTOPOHEI TNepefHeHd NaHEJH CO CHS-
10 pexkopatuBHO# cetkoii AC dupmel Akai (Jlmonusi) (BHyTpeHHHE
o6pem 60 s, THaMeTp oTBepcTHsi da30MHBEPTOPA 75 MM, HOMHHAJb-
HBIH auanasoH yactoT 25 I'm—21 xIl'm).

Ha puc. 89 nokazana xouctpyxuusi AC ¢upmm Hitachi (Sfnonus).
Kpome BbICOKOYACTOTHOH I, CpelHE4acTOTHOH 2, HM3KOYAaCTOTHOH 3, B
KOpIyce HMeeTCsi ellie OnHa HH3KOYaCTOTHAsS! TOJIoBKa 4, yKpenJeHHas
HA TOPH3OHTANBLHOM NaHeNH, NPHYEM TrOJIOBKA HENOCPEICTBEHHO HE
H3Jiy4aeT B OKpyxKalollee NPOCTPAHCTBO, a H3JyYeHHe MPOHCXOAHT ye-
pe3 (Ga30HHBEPTOPHOE OTBePCTHE 5 HA ero pe3oHaHCHOH YacToTe.

Ha puc. 60 mokasana Gosbwiasi komOunHpoBanHas AC duprib
Altec Lansing (CIIA) ¢ ¢a3ouHBepTOPHBIM OTBEPCTHEM HPSAMOYIOJib-
HOH (GopMbl B HHXHeH yacTH Koprmyca. BrICOKOUAacTOTHOe 3BEHO BHI-
TNOJIHEHO B BHJE CEKIIHOHHOrO pyInopa, HU3KOYACTOTHAsS TOJIOBKA, Kpo-
Me TOro, TakxKe HarpyKeHa Ha pymop.

F

-
.

-
-

PUC. 57. Konctpvkuus AC c¢ ®U (eun
€O CHATON 3aiHedl CTEHKOH)

-

—

PUC. 58. AxycThueckre CHCTeMH ¢ ¢aso-
uEBepTOopoM (EpME Akai (Snowus):
a—C TOJIOBKAME TNpPSIMOTO H3JydeHHS;
6 — ¢ pynopHOfi roJIOBKO# (BHCOKOYacTOT-
HOR); 8 — OTHEJILHO pyNoOpHas H HH3KO-
9acTOTHAS T'OJIOBKH
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PHC. 59. AC ¢ ®U dupmn Hitachi PUC. 60. AC ¢ ®U ¢upwvn Altec Lan-
(SluoHus) sing (CLIA)

ITpumep pacuera. Tlyctp mmeercst ronoBka 50IM1-4 (fo=25 TIm,
'Q=0,3, V3=150 J, d3,¢=25 CM) H Q¢=20.

Heobxopumo Bafity mapamerpel AC ¢ ®U 1is MakCHMAanbHO poB-
H0# YaCTOTHOH XapaKTePUCTHKH B 06J1aCTH HHU3KHX YaCTOT.

Pacemorpum puc. 53 mas ciyuas Qo=0,3. Kak sumwo, nmpu n-—
=0,5 nomyvyaem yacTOTHbE XapaKTePHCTHKH ¢ GOMBLIOH HepaBHOMEp-
#OCTbIO H, KpOMe TOro, o6beM OQOpMJIEHHSI NPH 3TOM 3HAYUTEJNEH
(V=300 xn). Ilpu n=1,0, T. e. KOrna BHYTpeHHH# 06beM oObhOpMJe-
uus pased 150 s, KpuBble HaubBojee npHeMJieMble, HO HeoOXOIHUMO
eule cpesiaTbh BEIOOp OTHOCHTeNbHO HacTpoikn ®H. Moxuo Bubparb
XPHUBYIO, COOTEETCTBYWOIYI0 Hacrpoitke @M Ba uwacrotry Ha 1/3 okra-
BBl HHXE DEe30HAHCHOH YacTOTHl rOJIOBKH, T. e. Ha 20 ['m. Yacrotwas
xapaktepucTHka AC B 3TOM ciiyyae paBHOMEPHO MNOHHXKaeTcs B 06-
JIACTb HU3KHX 4acToT co cnaiom 3—4 pb no wacrors 0,8fc. Ilpu me-
00XOIMMOCTH pAaCUTHPHTH YACTOTHYIO XaPaKTePHCTHKY B 06sacTh $o-
Jiee HH3KHX YacTOT CJjienyeT BbIOpaTh KPHBVIO, COOTBETCTBYIOLIYIO Ha-
crpoiike PH Ha yacroTy Ha 2/3 HHXKe Pe30HAHCHOM YACTOTH TOJIOBKH,
T. e. Ha yacroty 16 I'm. B 3TOM ciydae yacToTHasi XapakTepHCTHXa
PaBHOMEpPHO TIOHH¥XKaeTcs co cnagoM 7—8 ab nmo wactore 0,55).
OTH nBe KpHBble HaHGosee npuemaeMe. MQXHO paceMOTpeTb KpHBHIE
npu n=2, T. e. XOrjia BHYTpeHHHl oObeM paBeH 75 Ji, HO NOJyYeH-
Hble pe3yJbTaThl OyI1yT 3HAUHUTEJIBHO CKpOMHEe.

Urak, BuGHpaeM kpuByw, kotopasi cooteerctByer AC ¢ ®H co
CTeIVIOIMMY TlapaMeTpami: f¢=20 'y, V=150 a.

Hanee onpenenum napamerpsl TpyOH (ha30HHBEpTOpA:

D=1,82-104-150-10-3-202[ }/ 1+6,15-105/(150-1073-203-20) +1] =
=6,72-102=56,7 cM,

[=2,34-10%-6,73-10"4/(150-103-202%) — 0,85-6,73-102=
=12-10"2=12 cm.




IIpoBepum, He npesblaeT JiH AJHHA TPyOw (a30MHBEPTOpPa KOH-
CTPYKTHBHO AOIIYCTUMOTO 3HAaU€HHUS.

Ecay npuusite BHyTpenHue pasmepnl obopMienHs paBHHIMH 0,83¢
X0,5X0,37 M®, TO BHAHO, YTO AAHHA TPYGE He MpEBHIIAET KOHCT-
PYKTHBHO-nonycTumoro 3Hauvenus. Ilo xpurepuio [<<Au/12 nauna 1py-

Obl TakXe JONMyCTHMa, TaK KaK B PacCMOTPeHHOM ciydae Ax/lS—
=1,42 m.

AKYCTHYECKASA CHCTEMA C ITACCUBHBIM
H3JAYYATEJIEM

Onua u3 pasHoBupHocTe# ¢asounsepcHoit AC—AC c¢ ITH. Ona
oTHyaercss OoT 3akpeiToii AC HanuyueM [OMOJHHUTENbHOH MOABHKHON
CKCTeMBl (B npocTefilleM cJaydae — MNOIABHXKHOH CHCTeMBI HH3KOYacTGT-
HOW rosioBKM 0e3 KaTylUKH M MarHUTHOH uenu) (puc. 61). drta cu-
cTeMa naccHBHas u Bo3Oyxkpaercs KojeGaHUsIMH BO3jyXa B 3aKpal-
TOM KOpnyce 0pH paboTe roJIOBKH, H3Jy4Yasi 3BYKOBBIE BOJIHBI B GO-
JacTH HH3KHX 4acToT. B pesyabTaTe cymMmapHOoe 3BYKOBOe HaBlieHMue,
passuBaeMoe AC c¢ IJM Ha HH3KMX uacTOTax, MoXeT OLITb 3HAUH-
TeJibHO Gosblile, yem 3akphTofi AC paBHOro o6beMa M C TOH ke HA3-

KouacTorHo# rosnosko#. Kouncrpykuus AC c¢ [IM dpuenena Ha
puc. 62.

PHC. 61. T'oaoBka npsMoro H3.IyueHHs (a)
H NaccHBHHII H3ayuatesb (6) -

PHC. 62. Kouctpykuns AC c IIH:

1 — naccuBHHIR H3Ty49aTedb; 2 — HH3KOYACTOTHasd
roNI0oBK2* 3 — BRICOKOYACTOTHAas TFOI0BKa

[To npusuunv geficrBus AC ¢ [1M cxomna ¢ AC ¢ ®U. Eguucr-
BEHHOe pas.Jquue COCTOMT B TOM, YTO Macca Bo3ayxa B Tpybe ¢aso-
HHBEPTOpA 3aMEeHeHa Maccoil MOABHIKHON CHCTeMbl NMACCHBHOrO H#3iy-
yateas. VaveHuss mMaccy NOABHKHOH CHCTEMBI ITAaCCHBHOTO H3.1Yy4are-
Jsl, MOXKHO 3HAYHUTEJbHO MIpOLE H3VEHSATh €ro PEe30HaHCHYIO YacToTy
LG CpaBHeHHIO C (a30HHBEpPTOpPOM, rIe I 3TOr0 NPUXOLAHUJIOCH ME-
HSITb pa3Mephbl OTBEPCTHS, AUAMETP HJIH AJHHY TPYOHL.
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Panee ormeyasocs, uro AC ¢ OU umeeT psyi KOHCTPYKTHBHEIX
orpanuyenufi. Tak, npu HacTpofike (Ha3oHHBEPTOPA HA HUIKYIO peso-
nancuyro 4actory (30—30 I'm) macca Bozzyxa B TpyGe RoJMXKHA GEITH
IOCTaTOYHO GOJBLIOH, YTO OOBIYHO obecneuyuBaerTcs JAHGO yBesiye-
HHeM ee IJIUHBE, JUGO yMeHbIeHHeM JAuaMerpa (HPH HeH3MeHHOM
BHyTpenHeM o0beMe). B mepBom cayyae MoxeT mosyuuTbesi, 9To TPy-
6a KOHCTPYKTHBHO HE NOMECTHTCS B OdOpMJieHHe, JHOO ee IJIHHA
NPeBHICUT KPHTHYECKOe 3HaYeHHe Ax/12. Bo BTOpOM ciyuae moryT pes-
KO BO3PACTH aKyCTHYeCKHe NOTepH Ha TpeHHe B Tpybe, YTO CHU3HT
appexTuBHOCTE AC ¢ OU B 06/1aCTH HU3KHX YacTOT.

Axycruueckue cucreMn ¢ ITM cBoGoauel OT 3THX HeXOCTaTKOB.
JleHCTBHTEJIbHO, KaK HA MJIOWAJb TACCHBHOTO H3JyuaTels, KOTOPAs
005IYHO BeIOHpaeTcsi papHOH miowaznu AubQy30pa roJOBKH H Haxe
foJiblle, TAK H HAa ero MacCy He HaKJaJblBAeTCs] HHKAKHX OrpaHHdYe-
Hui. IloaToMy npu pacueTe 3THX CHCTEM MOXKHO He ONACATBCSl Tex
TPYAHOCTEH, KOTOpHle BO3HHKAIOT npu npumenenun AC c¢ ®U. Ha-
CTPOHKa NMacCHBHOrO M3JiydaTess MPAKTHUECKH HA JIOGYI YacTOTy pe-
30HaHCa [y ero Maccoft m # rubKOCTbIO 06beMa BO3nyxa Ss HE Bhi-
3bIBAET 3aTPYAHEHHH. DTO BHAHO H3 CJEAYIOLIETrO BHIPAXKEHHS:

fasig [ OELEE ()

CreryeT OfHaKO OTMETHTb, 4TO COOCTBEHHO MACCUBHHIH H3Jyua-
TeJb XapaKTepH3yeTCsi He TOJBKO Maccodf, HO TakKke H TUBKOCTHIO
nogseca s, Tak 910 AC ¢ 1M sBasiercss 6osee cjiokHOH KosebaTednb-
Ho#i cucremoit, weMm AC ¢ ®H, uto, ecTecTBEHHO, YCIOXKHSIET ee pac-
yer.

IIpHHIMI HCMOJIBL30BAHHS NACCHBHHIX W3JjiyyaTesell AJg MNOBHILLe-
HUsl YPOBHSI 3BYKOBOIO flaBJIEHHS H3BEeCTeH TaBHO, OJHAKO NpaKTHIe-
ckie KOHCTpYKuuHH AC c 1M cranu nosieasitbess aumn B 70-X ropax.
MgxHo ormeTuTh KOHCTPYKuHH AC c¢ IIH, mbimyckaeMbie GuHpMauMK
Kenwood (SInmouus), Selection (Aurausi), Ohm (CHIA). Kak cae-
nyer u3 T1abna. 1, B Hacrosillee BpeMsl BHIMYCK 3THX CHCTeM NpHOJH-
*kaetcs K 10% B pasBHTHIX KalNHTAJHCTHYECKHX CTpaHax. B Hallel
CTpaHe Tak¥Ke Hayajd BHNycKatbh Takue AC.

ITpu pacyere AC c ITM Ttak xe kak B AC ¢ ®U nesecoo6pasno
HaxXOJHTb He abCOJIOTHOe 3HAaYeHHe 3BYKOBOTO JABJIEHHS, a ero 3xa-
YeHHe N0 CPAaBHEHHIO CO 3BYKOBHIM JNaBJeHHEM COOTBETCTByWIIeH 3a-
KPDBITOH CHCTEMBL. IJTO MO3BOJISIET OIPENEJHTE TOT BHIMIPHIII, KOTO-
puifi obecneunBaer AC ¢ ITH mo cpasHeHUIO ¢ 3aKPHITOH CHCTEMON.

Toraa no anatoruu ¢ (40) nMmeevt

Pn__ X o __pl/ Tem, (47)
Pa X Tse Tse

THAC Tsn="1s]1 7 Is2.
Bﬂer BEBEeOEHEI 0603Ha‘IEHHﬂ, aHAJIOTHYHEIe IIpHMEHEHHHM NpH pac-

cmorperan AC ¢ OU.
B ocroBy pacuera AC c I no Buipamendio (46) moxker ObITh
nonoxena cxema akyctayeckoro asajsora AC c¢ I1H, uzobpaxkennas
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Ha puc. 63. 31ecv rp— aKTHBHHE NOTEPH B TOJIOBKE, 7 — AKTUBHEIE
JI0TEPH B NMACCHBHOM H3JIydaTesie.

ITockosnibky AC ¢ ITH Tak xe, kak 1 AC ¢ ®U moxer 6riTh pac-
CMOTpPEHA Kak CHCTéMa M3 ABYX H3Jydaresefl, OJHH H3 KOTOPHX —
COGCTBEHHO HH3KOYaCTOTHAsl TOJIOBKA, a JPYTOH — IACCHBHBIH H3Jy-
qarelib, TO pPacyeT BBIPaAKEHHUS

V' rsa/r B2

so JUJIST TaCCHBHOTO H3Jy-
yarTesis HHYEM He OTiHYaercst o  (Fe+R)SE n  Jjwmy s/iw
€ro pacuera Aist $asounsepro- o+ }——ij|
pa. EnuncrBeHHOe orsmuHe CO-
CTOHT B TOM, 4YTO MJOHIafAb Tac-
CHBHOTO  H3JyyaTejsi  MOMKeT Sfio == /i
6piTe  BHIOpaHa  3HAYHTEJIBHO _5

r

6osblued, yeM NJOIALbL OTBEp- Jom

CTHsI (asoHHBepTOpa. Pacuersl o
aBTOPOB MOKa3saJju, uto s AC
¢ ITH1 3Hayenue stn/fso MoxKeT PHC. 63. Vnpoiennas cxeMa akycTHYECKO-
cocTaBasATh OT 2,0 no 2,35 u ono ro ananora AC c IIH
4acTOTHO-MaJi032BHCHMO.

Bripaxenne mist pp 3aKpHITOro oQopMieHHs] MOACTaBAsieM B (47)
B BUIe (42).

BeiBon BHpameHus M R=Xn/X%, NpUBeNeH B MNPHJIOKEHHH 5.
31ech NPUBOAUTCS JIMIIL OKOHYATEJbHOE BHIPAKeHHe:

s
(e (= )—(—3) (5] +~
_,.+:Q(———’L":‘"l )+ 5L }]’

~+Je (E) o)

; (48)

Bripaxernue aasa 3sykosoro aassenuss AC ¢ ITHM (pg) ¢ yuerom (47),
{42) u (48) moxer OBITH 3aNHCAHO KakK

pa=(2,0 + 2,35) Ak : ) (49)

1 (t=--n—l 3
Qe " t
rJe A — YacTOTHO-HE3aBHCHMBIH MHOXHTENb.

Kak Bugso u3 (49), nosenenne AC c¢ IIM Moxer GHITH OHHCado
naTeio napamerpamu: n, I, p, Q, Qu. 3mech Kpome NapaMeTpoB, OIH-
cuBaomux AC ¢ OH, nossuiacs mapamerp p=sSs/S, XapaKTepH3YIC-
1.4 OTHOCHTEJIBHYIO YIIPYToCTh (NOJBeca) NAaCCHBHOTO H3JY4aTels, T. €.
OTHOILIEHHe YIOPYroCTH BO3AyXa BHYTPH oGOpMJEHHS K YIPYIOCTH
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nmoaBeca MaccuBHoro Haayyatess. Ilo6porHocrh ¢asousuBeptopa @,
3aMeHsieTesi 3lech NOOPDOTHOCTBIO INACCHBHOIO H3JyuyaTedis, paBHOR
Qu=@aM/In.

HccnenoBaHus aBTOPOB MOKA3aJiH, YTO UYUCJIO NEPEMEHHBIX MO&K-
HO COKDPAaTHThL IO dYeThipeX, TaK Kak 3HauyeHHe (Qn MoxkeT OBITb BLI-
6pano (GUKCHPOBAHHLIM H B JHanasoHe Qn>>D NMpPaKTUYECKH HE BJHSA-
€T Ha MOJIy4eHHbIe Pe3yJbTaThl.

Takum ob6pasom, xapaktepuctikd AC ¢ IIM szasucst or mobpor-
HOCTH TOJIOBKH, 00beMa odOpMJeHHS, HAaCTPOHKH NacCHBHOLO H3.y-
yaTtesiss H YOPYTrOCTH €ro nojseca, NPH YCJOBHH MOAAEPKAHUS I00-
POTHOCTH MACCHBHOTO H3iayuatesis Qn>b.

Buipaxenve (49) poeospHO rpomo3nko. ITostomy Ha puc. 64—66
NpUBOIATC HAOOpH rpaguyecKHX 3aBHCHMOCTeH (ceMeHCTBA 4acToOT-
HbIX XapaKTePHCIHMK), MOCTPOEHHHX MO BhipaxeHuio (48). Kaxawis

.:ﬁ:,l.qﬁ .
a5

~20

PUC. 64. CemeficTBo yacToTHHX xapaxktepuctdk AC ¢ IIH nas Qo=0,2, n=0,5 ()
H Q=902, n=1,0 (6)

3nece u Ha puc. 65, 66 HaHeceHH CjenyIOllHe KpHBHE:

——-— — 3aKpHTOe O(OpMJeHHE; — — —:— p=1, I=2; —XXX—XXX—p
l=1; —XX—XX p=1, I=05; —X—~X— p=2, I=3; — — p=21

=1
=2
O—0—0— p=3, I=3; OO—00—00— p=3 [=2

ﬁa =04
-~ h=05 -2
z)

PHC. 65. CemeiicTBO yactoTHbIX Xapaktepuctuk AC ¢ ITH mns Q,=0,4, n=05 (a)
H Qo=04, n=1,0 (6)
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PHUC. 66. CemeiictBo yacrothbix xapaxtepuctik AC ¢ [IM mis Qo=0,6, n=0,5 (a)
H Qo=0,6, n=1,0 (6)

PHCYHOK BBHINOJIHEH I.I51 (PMKCHPOBAHHHIX 3HaueHuH Q, Qn, n mas ce-
MeiCTBA KPHBHIX C Pa3JHYHBIMH 3HAYEHHSIMH HACTDPOHKH NaCCHBHOTO
H3JlyyaTeJds H OTHOCHTeNbHBHIMH YIOPYIOCTSIMH €ro noiseca.

Kak BHIHO U3 MPHBeIEHHBIX KPHBHIX, OGHYHO TIACCHBHHEA H3nyya-
T€/lb HACTPAWBAETCS HA YACTOTY B 2—3 pa3a HHXKe PEe30HAHCHOH Ya-
CTOTHl TOJIOBKH B OTJIHYHe OT HACTPOHKH (a30MHBEPTOpPA, pe30HaHC-
Hasi 4acToTa KOTOPOro MO¥XKeT JHWIIb HE3HAUHTENbHO OTJHYaTbCA GT
PE30HAHCHOH YaCTOTH TOJIOBKH. YTo Kacaercsi HOGPOTHOCTH MCHOJIb-
3yeMbIX TOJIOBOK, TO HX 3HauenHe cocrtamjser 0,2—0,8 u cBsizano c¢
o6peMoM odopwmienus. UeMm Menblie 06beM oPOpMJIEHHH, TEM MeHh-
11y10 OOPOTHOCTH TONIOBKH HEOOXONHMO BHIOUPATD.

C noMompio MpPUBENEHHBIX KPHBHIX MOTYT OBITh pelueHbl pPasJjiny-
Hele 3azaud. Hanpumep, 3apaBiinch xKejaTesnbHoH GOpPMOH YacrTor-
HOHM XapaKTePHCTHKH, TUIOM TOJIOBKH H IPEANOJOXKHTEJIbHBIM 00D~
eMOoM oQopMJieHHs,, BRIOHPAIOT NapaMeTphl MACCHBHOTO H3JyYaTesd
(ero maccy ® rubkoctp). Ecau xemaemass opmMa 4acTOTHOH Xxapak-
TePUCTHKH He INoJjyyaercs, Haubosee NPOCTO YBEJAHUHBATHL OOBCM
otopmiaenus. OJHAKO MOTYT BO3HHKHYTb TaKHe CcoueTaHuss nobpor-
HOCTH TOJIOBKH U oObeMa OQOpMJIeHHS, NPH KOTOPHIX NOJYYHTH Ke-
JiaTeJIbHY1I0 (QOpPMYy YACTOTHOH XapaKTEePUCTHKH 3aTPYNHHTEIbLHO.

KayeCTBe INpUMEepPa pACCMOTPHUM JBYXIIOJOCHYIO CHCTEVy
10AC-10 ¢ nmaccuBHBIM H3JyuaTesneM, H300paxKeHHyIO Ha puc. 062.
B Hefi B xauecTBe HH3KOUYaCTOTHOrO 3B€Ha 2 WCIOJb30BaHa IOJOBKa
J0I'1-34 J=105 MM, a B KadecrBe BHICOKOYACTOTHOTO & — ro0JiOBKa
3I'1-31. Tlepennas narenbp ksajpartHas (315X315 mm). Kopnye
uMeeT Maniyio riaybuny (125 mm). KOHCTpYKUHS NacCHBHOTO H3.y4a-
Telss | mpencraBasieT coboit nupdysop KOHYcHOH rojioBku (& 140 mm)
¢ nob6aBoyHoit Maccod. PesonancHasi gacrora rosioBkH 54 T'm, pesc-
HAaHCHasl yacToTa MIaCCHBHOr0O H3nyyarens — 15 I'm.

3aMeTHM, YTO HeJalOT NMONBTKH NOBHCHTHL 3ddexTuBHOCTH pabo-
ol AC ¢ ITH. Ha puc. 67 usoGpaxena takas AC c¢ IIU. B areit cu-
cTeMe HMeeTcs IBa 3aKpHIThX o6beMa Vi u Vo TonoBka 1 BO36YH-
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. - naer o6bem Vi, a macCUBHBIH H3JyYaTedb YacTbio 2
Bo36Gyxnaer obrvem Vi, a wacrteio 3 — 06bvem Vi, Ko-
TOPHIA MOJHOCTHIO 32M0JHEH 3BYKOIIOIVIONIAIOIIHM Ma-
TepuaJjoM. bnarogaps nmasnuuio obbemMa V: u CBS3H
C HUM TNaCCHBHOTO H3JyYaTesiss CHUIKAETCS PEe30HaHC-
Has yacrora AC c IIHM u ynyuwaercss dopma ee ya-
CTOTHOH XapaKTepHCTHKH.

e e e e s o e

s PHC. 67. Cxemartngeckoe nsofpaxense caoxuoii AC ¢ ITHU

IIpumep pacuera. Ilyctb umeercs rosopka 30 -1 ¢ napamerpamu:
fo=25 Ty, Q=0,2, V,=160 1. Heobxonumo Ha#iTh napamerpu AC
c I[IN pas cayyas MakCMMaJbHO POBHOH YacCTOTHOH XapaKTepPHCTHKH
cHCcTeMBl B 00J1aCTH HH3KHX YaCTOT.

Paccmorpum puc. 64,a, 65,a u 66,0, cnpaBemauBnie aass Q=0,2.
Kak BuaHO, HamJyuliue pe3yJbTaThl MOryT OBITb NOJydeHH NMPU A=
=2 (puc. 65,a). Ilpu stom BHyTpeHHHE 00beM odopmaenus Oyner
paBen 80 n. Temepbr BLIOHMpaeM 4YacTOTy HACTPOHKM M IHOKOCTH NOJA-
Beca NaccuBHOro Masydaresis. Ilpenmourenne ciaenmyer OTAaBaTh KpH-
BbIM ¢ mapamerpamu (=2, p=2 u [=2, p=3. XapakrepucTHka MOpH
p=2 mnoayudaercs HauboJsiee npOTSKEHHOH B 00JAaCTb HHU3KHX 4Ya-
CTOT, Cllaj MJaBHBIK, HO pocturamouuit ~9 n1b Ha yacrore 23 I
Briurpsili o 3ByKOBoMy JaBiieHHI0 coctaBiasier 6 1B. Cnapx xapakre-
PHCTHKM NpH [=2, p=3 TaK¥Xe MJIaBHBIH, HO cocTaBisier ~7 nb 1o
yactoThl 25 1. Beiurpoinl no 3BykoBoMmy nap/enuio 7 nb.

Kakosnl xe napaMerpsl AC ¢ [TM? Tlaccupnblii uaiayuaresb B 0Ge-
HX CJaydasiXx HaCTpauBaeTcsl Ha 4YacTOTV B 2 pas3a HHUXKE Pe30HaHCHOM
q9acToThl ro;10BKU (/=2), 1. e. Ha 22,5 ['u. OTHOCHTENIBHASL yNIPYrOCTH
nopseca I1M paBHa coOTBeTCTBEHHO p=2 U pP=3, T. €. S=53/2 HS=
=5g/3. MHBIMH C0BaMH, IKBHBaJeHTHHH 00beM wusiayyatens Vsn
(momATHEe aHAJOrHYHOEe NOHSTHIO — 3KBUBAJEHTHHIH OOBEM TIOJIOBKH)
Npd p=2 paBeH 3KBHBaJEHTHOMy o0beMy rojioBku Vs, 1. e. 160 1,
a npu p=23 paeeHn 3/2V,, 1. e. 240 n.

Ilzl.nom,ama ITW puibupaercsi pasHo#l niomany nuddysopa rosioBKH,
a vacca onpefensiercs U3 (46) m po/kHa OHITb TakoH, 4TOOHl C yI-
pyroctblo (Sz+s) obecrmeunTb pe3oHaHcHyvio uacrory IIM 225 1
Jlo6poTHoCTb H3jydaTesisi HoJKHA 6HITH Oogblie 5.

JPYTHE BHJIbl AKYCTHYECKOTIO O®OPMJIEHHSA TOJIOBOK

B npeibnyliux ryaBax paccMaTpHBasuch Haubosee Yacro npu-
mensemble Buabl AC. OnHako cyllecTByeT elle LeJdblli Pl BUIOB CH-
cTeM, NMPHMeHseMbIX 3HAUHTEJbHO pexe. 3pech OYLyT paccMOTPeHbi:
aKyCTHUECKHH JabHPHUHT, pynopHas aKyCTHYECKash CHCTeMa, 3JEeATPO-
cTaTHyYeckas aKyCTHUeCKasi CHCTEMa, a Takxke aKyCTHYeCKas cHcTeMa
C 3neKTpoMexaHHYeckoi obpaTtro#t ceaAspio (IMOC).
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Hna toro urobel uzbexaTb aKyCTHYECKOTO «KOPOTKOTO 3aMBIKae
HHSI», MOXKHO HCMNOJBb30BATH aAKyCTHYecKoe odopMieHHe ¢ JabHpHEa
toM. OIMH H3 BaDHAHTOB KOHCTPYKLMH 3TOro Bupa odopmienus ¢Hp-
mel Akai (SInonusi) npusegen na puc. 68. AkycTuueckasi CHCTeMa CO-
CTOHT H3 KOpmyca, Ha MepenHeil CTOPOHe KOTOPOro YKpelJeHa TIe-
aoBka I. 3anussi ctopoHa nuddysopa rojoBkd paboraeT Ha 06paso-

430
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PHUC. 68. JlaGupuut ¢upmu PHUC. 69. Brewnu#i Bua (a) u
Akai B paspese paspe3 (6) paaHaJbHOrO KOM-
HAaTHOrO J1aGHPHHTA

BAaHHBIH PSIOM Meperopolnok 2 3uraarooOpasHbil 3BYKONpPOBOL — Jid-
6upunt. Bropofi xomen siabMpHHTZ 3aKAHUHBAETCSI BBIXOAHBIM OTBEp-
ctieM 3 Ha OJHOH M3 CTeHOK Kopmyea. [lonepeuHoe ceuenne JaGUDHH-
Ta — OOGBIYHO NPSIMOYTOJIbHOE HJH KPyryioe, IJIOWIAIb KOTOPOTO paB-
Ha sb¢pexTuBHOM ITOMAnH NHPOY30pa TONOBKH Sspe. BHIIpsiMIeHHAS
LayHa JabupHHTA T0JXHA ObTb paBHa 1/2A HAa HHXKHe# DpaHHYHOR
Y2cTOTE€ BOCMPOH3BOAMMOrO QHamNa3soHa yacToT. Biaropapst stomy us-
Jy4YeHHe H3 BBIXOJHOTO OTBepcTHsi nabupunta Oynmer COBIanarb mno
(base ¢ wmanmyyennem nepenHedl cropomoit puddysopa ronoskn. Tak,
€CJIM HUKHSISI TPAHMYHAs 4aCTOTa BOCMPOHU3BOAHMOro auamnasona 30 g
(1 maw BoAHE 11,4 M), TO BHIpAMJIEHHAs AJAHHA TPYOH JaGHPHH-
Ta J0/xHa ObiTh 5,7 M. KoHeuHo, eciu JabGupuHT 6vier uMeTh 60Jib-
e KOJeH, KOHCTpyKimBHAas riyb6una kopnyca AC 6ymeT €OOTBeTCTBEH-
HO MeHblue. I1isi yMeHbUIEHHsS] BJHSHUS HAa YaCTOTHYIO XapaKTepUCTH-
Ky CHCTeMBl YAaCTHBIX (BBICIIHX) PE30HAHCOB TPYOHI €€ CTeHBl KeJja-
TeJbHO NMOKPEIBATH 3BYKOMOIJIOIAIOMUM MAaTePHAJIOM, HaTpHMep, Cla-
6C HaOHUTHIMH M TNPOCTETaHHbLIMH BaTHBIMH MaTaMH. OJHAKO KOHCT-
Pvkuuu AC ¢ n1a6HPHHTOM TeM He MeHee€ NOBOJbHO F'POMO3IKH, BCJIEN-
CTBHE€ 4Yero peako MNPHMEHSIOTCs, HeCMOTPsi Ha TO, YTO OT HHX MOXK-
H( MOJYYHTb XOPOLIHE Pe3yJbTaTk
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Ha puc. 69 noxasan paspes npyroit KOHCTPYKUHH € JaabupunTOM,
3mech Haz ronoBKOH 3 yKpemses paccensaTenb I mns H3JyYeHHs] 3By-
Ka B TOpU30OHTAJbHOH MJIOCKOCTH. 3BYK H3JlydaeTCsi Yepe3 OTBEpPCTig
2 u 4.

ODNeKTpoguHAMHYECKAs T'OJOBKA MOXKeT GBITH Harpyx)eHa Ha py.
mop. MssecTHbl nBe MopuduKauuu ycrpoiicTsa PYIOPHBIX TrOJIOBOK,
B nepBofi 3 HHX, TaK Ha3HBAEMOMR LIMPOKOTOPJIOH, ropJio pynopa fe-
NOCpPENCTBEHHO NPHMBIKAeT K AUQ(DY30py roJOBKH. 3a cueT TOro, uto
ycTbe uMeeT nuamerp OoJiblle guaMerpa muddys3opa TroJOBKH, Ha-
IIPaBJAEHHOCTL TAKOrO pyInopa OCTpee HANPaBJEHHOCTH TIOJIOBKH. [lo-
STOMY 3BYKOBas 3HEpPrusi KOHUEHTPHPYeTCS HAa OCH Pymopa H 3BYKo-
BOe NaBJeHHE 3[leCb BO3PAaCTaerT.

Bo Bropoit mMommdukanuu (yskoropJsiot) pymop couneHsieTcs ¢
Ruapparmoi (auddysopoM) rosoBKH uYepes NpPeapyNOPHYIO KaMepy,
HMTPAKLIYI0 pOJIb, AHAJOTHYHYIO DOJIH 3JIEKTPHUYECKOrO COTJIACYIOHIEro
‘TpaHcopmaTopa. 3jech COIIACYIOTCS MeXaHHYEeCKHe CONpPOTHBJEHHS
TIONBHXKHOH CHCTEMHI TOJIOBKH ¥ ropJjia pynopa, 4To yBeJHYHBaeI EHa-
TpY3Ky Ha guadparMmy v Kak Obl NOBHIILIAeT €e CONPOTHBJEHHE H3Jy-
ueHust, Ojaropaps yeMy CHJIbHO TNOBHIIAeTcss XK03Q(HUUIHEHT noJes-
Horo neicteusa. Takum ob6pas3om, 5TO HaeT BO3VOXKHOCTb [OJYYHTE
OoJibIlIOe 3BYKOBOE [aBJICHHE.

Vimeercsi MHOrO pasjHYHBIX THIIOB PYTOPOB, HO NPAKTHYECKH HaH-
6oJsee 4yacTo NPUMEHSIOT B OBLITOBOH amnaparype 3KCNOHeHUHadbHHIH
pymnop, CeueHHe KOTOPOro H3MEeHsIeTCsl N0 3aKOHY

S=3§,ef*, (50)

rie So— noniaZib BXOJHOTO OTBEPCTHSI Pyiopa, p-— HNokKasaTenas IKC-
LIOHEHTHI.
Ha puc. 70 npuBeneHbl pa3juynbie IPOHUIH PYHODOB.

. Kak wmoxno BHBecTH u3 BeIpaxenuns (50), monepeyHoe ceyeHHe
TAKOro pynopa yBeJMUHBAeTCs HA OAMHAKOBOE NDOLEHTHOE 3HAYEHHS
gepe3 KaXKAyl eNUHHIY ero oceBOH IJHHB. 3HaueHHe 3TOro TPOLEHT-
HOro NMpHPALIeHHs ONpejesseT HUXKHIOK I'PaHHYHYIO YacToTy pynopa.
Ha puc. 71 unpexcraBieHa 3aBHCHMOCTb HPOLEATHOIO MNpHPaIlIeHHs
MIONepeyHoro ceyeHuss Ha 1 cM OCeBOH NJMHB OT HHMXHeH rparH4HOMN
uacTOTH. Tak, HampuMep, uyToObl ob6ecneduTb BOCIPOH3BENEHHc PY-
nopoM HuxEHeH rpannyHof yactors 60 I'm, mmowans nomepeyHore Ce-
ueHHs JOJIKHA yBenuuuBaTbes Ha 2% depes kaxzanii 1 cM ero oce-
BO#l NMHHB. DTy 3aBHCHMOCTb MOXKHO MpEACTaBHTb W B BHIE' Caely-
IOHIEr0 BHIPaXKeHHs:

fepa=16,25-10%1g (0,01 2+ 1),
rie k — npupallenue MUIOMANH NonepeyHoro cedenus, %.
Ias suskux gactot (mo 500 I'm) 3To BHpaxeHwe ympoumaercs H

TpUHEMAaeT BHA frps=27k.
Ecou pynop nenaercs KBaAPAaTHOrO HJHM KPYTJIOrO CeueHHs, TO

CTOpOHAa KBajpaTa HJH IHaMeTp ng‘r'a DOJIZKHBI YBeJIUUHBATLCHA Hd

Kamxmei# 1 cM QJuHB pymopa Ha } E mponeHTOB. Ecnu xe ero gena-
JOT TIPAMOYTOJBHOTO CEYeHHsi C MOCTOSHHOW BEICOTOH, TO IIMpPHHA CE-
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geHHs1 pynopa HOJKHAa YBEJHYHBATHCS HA K NPOLEHTOB HA KAXKIHMN
] CM ero NJIHHBL

OpxHako BHEPXKATH HEOOGXOAMMOE NpPOIEHTHOE YBEJHUEHHE Ceyes
gAs €0le HEeNOCTATOYHO JJIsi XOPOIUEr0 BOCHPOM3BENEHHS HH3KHX Ya-
cror. HyXHO MMeTb jocTaTounyio IJOWanb €ro BEIXOJHOLO OTBEP-
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PHUC. 70. Ilpodunu npume-
HsieMBIX PVIIOPOB

! — KOHHYecKHH; 2 — 3KCNoHEeHLH-
anbHblli; 3 — IHNEPSKCNOHEeHLA-
anbpHBIA

PHUC. 71. 3apucumocTb mpo-
INEHTHOr0 TNPHpAaLieHHs TIJIOo-
2K TIONEPeYHOro CedYeHHs
pynopa Ha 1 cM ero ocesoit
JJUHE OT HHXKHEH TPaHUYHOR

YaCTOTHI

etasi — ycTbsi. Ero nmamerp (HJAH nHaMmeTp P2BHOBEJIMKOTO Kpyra)
MosiKeH OBITh

D> o/t & 110/fp

Tag, ana Huxkuel rpannmyHofi yacrorel 60 I'm amamerp ycrwa co-
craB AT oxosio 1,8 M. i 60see HH3KHX IPAaHHYHBIX 4ACTOT Pa3MepHt
b9 Oynyr emte Goublie. Kpome Toro, pynopsasi rosioBKa, XOpOLIO
DPOW3BOMAs HH3LIME YaCTOTH (BHIUE f[rpr), HEJOCTATOYHO XOPOIMIQ
1JOW3BOIUT LIMPOKHH YACTOTHHIA NHAMA30H. YUHTHIBASL 3TO, IeJie-
woCpa3sHo HMeTb ABe PYNOPHHIE FOJIOBKH: ORHY AJs BOCIPOH3BeEeHHS
3KHX, a JIpyTYIO — [JisI BBICOKHX 4Ya- :
1. Ha puc. 72 npencrasiieR BHewHu#r ;
u ceuenue Taxo#t AC c nBymMms pynop-
¥ TOJIOBKaMH # (pa30HHBEPTOPOM HIJis
IPOH3BeJAEHHSI YacTOT HHXKE frpm PY-
z
IIppMeneRne HH3KOYACTOTHHIX Pynop-

oopMIeHUH B XKHJBIX IOMENIEHHUSIX —
panrgeHo pasmepamu noMmerenus. Ox-
QKO ecsaH Takass BO3IMOXKHOCTb HMeeTCs, aj

® pacger pynopa cjenyer HauyHHaTb, 3a-

HCb MJIOWIAJbI0 yCTbl NO BHOpaH-
W& HuKHell rpaHWYHON YacToTe, yMeHb-
s ceyenne Ha R NPOLEHTOB HA KA

PHUC. 72. Bremmu#t Bun (&) ®
paspe3 (6) aKyCTHYeCKOH CHCTe-
MB C [BYMS DYNODHHMH TOJIOB-
KaMH H (pa3OHHBEPTOPOM
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i cM oceBo#i JJIHHBI IO TeX MOP, MOKA HE NOCTHIAIOT MJIOLIANH CEYeHHS,
pasHoH nyomanu nudoysopa ronosku. Ilpu atom, pas Toro yTobH coO-
TIpsiYb FOJIOBKY C UIMPOKOrOPJIBIM PYHNOPOM, PYNOP LOJIKEH HUMETh Ceye-
#ue ToH e QopMbI, T. €. KPyTJioe WK aJIHnTHYecKoe. JJis y3Koropabix
PYIOPOB HAEHTHUYHOCTH (QOPMBl CeueHHs H JHadparMel TOJOBKH He-
o0sizaTeNbHa, TaK KaK ropjo u nuadparma COUJNEHSIOTCS Yepe3 NDez-
pynopHyio kamepy. OTMeTHM, YTO BHICOTA KaMephl NOJKHA OBITH Cy-
UlecTBEHHO OoJiblle aMIVIMTYRB KoJieGaHHI TONBHIKHOH CHCTEMHI TO-
JIOBKH BO H30€xaHHe BO3HHKHOBEHHSI CHJIbHBIX HEJHHEeHHBIX HCKaXc-
HH{ ¥3-38 HECUMMETPHYHOCTH ZedopMainuu obbeMa Bo3nyxa B KaMepe.
OpHako CIHIIKOM 6oJblIasi BHICOTA NPEAPYNOPHOR Kavephl yXyAllaer
BOCIIPOHM3BEJIeHHE BBICOKHX YaCTOT.

Huorpa, uTo6bi yMeHbIMTh rabaputHbie pasMmepsl AC, mpHMeHs-
(0T CBEPHYTBIE PYIOPHI, PasjiMyHble KOHCTPYKLHH KOTOPBIX MOKa3aHbl
Ha pue. 73. CBepHyThle PYNOpPH PaCCUHTHIBAIOT NPAKTHYECKH TaK KE,
¥akK ¥ obniunpie. ITpu pacuere mpoduas HeobGXomHMO CAENUTh 34 TeM,
yT00bl B MecTax nepexona (cruba xosieH) He GBLUIO PE3KHX H3MEHEHu:d
€EYEHHH, BHI3LIBAIONIMX HEPETyJNSIPHOCTH B YaCTOTHOM XaDaKTepHCTHKE.

PHC. 73. KoHCTPYKLIHH CBepHYTHX DYNOpPOB

Panee ONHCHIBANOCH YCTPOHCTBO 3JEKTPOCTATHYECKOH IOJIOBKH H
OTMEYaJoCh, YTO TAKHE TOJIOBKH HCIOJb3YIOT NMPEHMYIIECTBEHHO TOJIb-
KO KaK BHICOKOYACTOTHHIE H3-3a LeJIOr0o pffa CJOXKHOCTeH, BO3HMKAIO-
HIHX NPH KOHCTPYHPOBAHHUH HHU3KOYACTOTHHIX 3JIEKTPOCTATHYECKHX TO-
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JIOBOK. 3IeChb ONUCHIBaeTCs KOHCTPYKIHS H YCTPOHCTBO MEpBOil oTeye-
CTBeHHOH WIHPOKONoJocHOH rojioBkH (cucrembl) I['CIL-1. YerpoiicrBo
(puc. 74) BBIMIONHEHO B BHIE IJIOCKOH KOHCTPYKIHH H COCTOHT H3 Lie-
CTH OJNHOCEKIIHOHHBIX HHU3KOYACTOTHHIX maHened (I—3, 7—9) u onuok
TPEXCEKI[MOHHOH — CpPeAHHX U BHICOKHX YaCTOT, NpUYeM CeKIuu 4, &
BOCIIPOM3BOASIT TOJbKO CPENHUE YACTOTH, & CEKLIHS H-— CPejHHE H
Bbicokye. UyBCTBHTEJNBHOCTb CHCTEMBI 3aBHCHT OT IUJIOLWIANH MOBEpX-
HOCTH TOJIOBKH M OT ILIONHIAIH OTBEPCTHH B 3JIEKTPOAAX. 3a30p Mew-
OpaHa-3/IeKTpPOJ, Ha HH3KOYACTOTHRIX NaHessax nocturaer 2 mm. g
MeMOpaHbl NpUMeHsieTcsl aJIOMHHHDOBAHHAS IJIeHKA K3 MOJHITHJIEH-
trepedranara tonmuHod © MxM. Ilanenw wusnyuartenelt MOHTHPYIOTCSH
Ha JAEpPEeBTHHYIO paMy, B HHXHEH HaCTH KOTOPOH YCTaHABJIHBAIOTCH
3JieMeHThl OJI0Ka IIHTaHHUS.

Ha puc. 75 npepcraBieHa 4acTOTHAs XapaKTEPHCTHKA 3TOH 3/eKI-
pocraTuieckoil cHcteMbl. Ee OCHOBHblE TeXHHUECKHE NapaMeTphl cJe-
aywouue:

MoOImHOCTE . . . . v o « =« s s s s« s s 20BT
HomuuanbHOe 3/eKTpHUECKOe  CONDOTHBJIEHHE HA  4acToTe

1000 T, v w0 5 5 © wm @& % % % % m w = ‘S0OM
HoMHHaJBHBIH 1HADa30H €acTOT e« e e e . 40 Tu—30 kI'm
Cpennee craHzapTHoe 3BYKOBOe jAaBJleHHe . . . . . 0,25 1I]a

HepasnoMepHOCTh 4aCTOTHOH XapaKTepHCTHKH . . - 8 1B

CymMapubili KO3(pQHIMEHT TrapMOHHK HMCKaxeHHH . . . 1%

FaGapureele pasmepel . . . . . . . . . . . 87IxX69X60 cm®

IIpuHUHD HCHONL30BAHHS 3JIEKTPOMEXaHHYECKOH O6paTHON CBSASH
{(OMOC) aaa ynaydlleHus HacTOTHBIX xapakTepHcTuk AC wu3BecTew
naBHO. OpHako.Tak Xe, kak u K AC IIY, npakTuyeckuii uHTEpec K
3THM CHCTEMaM NPOOYAHJCS BCEro HECKOJIbKO JIET Ha3aja (KOHCTPYK-
yuu ¢upm Philips, Matsushita, [N'onnanaus, fnouus).

B AC ¢ 9MOC wucnoabsyercss oTpHuaTenbHass obpaTHas CBSI3b OF
KoseOaHHP TIOJBHXKHOH CHCTeMBl TOJIOBKH, YCKODEHHE KOTOpPOH mpo-
fOPIHOHAJILHO 3BYKOBOMY IaBJeHHIO cucteMbl [lpu sTtoMm 3. n.c., co-
371aBaeMasi 3a C4YeT KoJieOaHuWH MOIBHXKHOHX cHcTeMHl (puc. 76), mo-
LaeTcsl Ha BXOJ YCHJIHTe/ s B NPOTHUBO(Aa3e CO BXOTHBIM HaNpPSKCHIEM.
C nomoupro OMOC BO3MOXKHO peulInTh ABE 3afaiu: PacHIHPHTH BOC-
NPOH3BOAHMBIA JHana3oH YacToT B OoJiee HH3KOYACTOTHYKO 006JiacTh
H YMEHBUINTb KO3((PHUUEHT TapMOHHMK B 00JIaCTH HU3KHX HaCTOT.

Ha puc. 77 npuBeleHbl THIHYHBIE YaCTOTHBIE XapakrepucTHkk AC
6es IMOC (1) u ¢ DMOC (2). Kak BUIHO, 4aCTOTHAS XapakKIepH-
ctuka AC pacuiipsietcs B CTOPOHY GoJsiee HM3KHX 4YacTOT (B J1aHHOM
nprMepe co 100 no 32 I'u). Ognako BBelenne IMOC noHumaer ypo-
BeHb 3BYKOBOTO 1aBieHHs (B 1aHHoM mpudMepe Ha 10 1B). ITostomy,
STO0B MOJIYYHTb NMPEXHUH YpOBEHb 3BYKOBOTO J1aBJEHHS, HEOBXOIHNO
YBETHYHTL MOLWHOCTL OKOHEYHOTO YCHJAUTEJSI.

Ha npakruke npumersioT kom6maupoparnyilo IMOC no romnefa-
TEIbHOH CKOPOCTH H KOJe6aTeJbHOMY YCKODEHHIO, KOTOpPas MOKeT
Ouith mosiyyena nsyms cmocob6amu. IlepBwiil omoco6 mpoct u He Tpe-
Oyer Kakux-TuGO H3MEHEHHH B KOHCTPYKLHH TOJOBKH. CHrHAI st
nosryyeruss IMOC cHuMaeTcss HENOCPeACTBEHHO €O 3BYKOBOH KaTyll-
KH TOJIOBKH. [/ BHIIe/€HHS 3TOrO CHMHAJIa DPHMEHSIIOTCS MOCTOBHIE
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cxembl. Ha BEIXOZe MOCTa co3jaercsi HanpsKeHde, NPOMNOPIHOHANL-
HOe CKOPOCTH MOABHKHOH CHCTeMHl TOJIOBKH, KOTOpoe 3ateM aubde-
peHmupyercsi, 4ToOHl MOJYYUTb CHTHAJ, IPOMOPHHOHAJBHHIH YCKOpe-
HMI0 W 00a HaNpsiKeHHs MojalTcs Ha Bxoj ycuautenss. Hepoctatow
3TOro crnocoba — TPyAHOCTh OaJaHCHPOBKH MOCTa B JAOCTAaTOYHO ILUH-
POKOM JHana3oHe 4acToT.

AN I
Vil —
lonobra A
-1 / N
/ z
50 /
4]
R A A R
7 5l

PUC. 76. Cxema BHIOJHEHHS PHUC. 77. YacToTHEle XapaKTepHCTH-
3MOC kx AC ¢ 9MOC

Hpyro#t cnoco6 TpebyeT NpHMEHEHHs NONOJHHUTEJBHOIO NATTHK&
u3MepuTessi  ycKopeHHs — akcegepoMerpa. OOHIYHO aKceJepoMmeTp
npeacTaBisieT coOof Nbe30KepaMUYeCKHH NHCK nuamerpoM 8—I12mm
u tonmuuo# 0,5—1,0 MM. O6e ero nMOBEpPXHOCTH MeTaJJIM3HPOBaHL H
Kaxjass uMeeT OTBOA. Ha HapyXHYIO NOBEPXHOCTb NpHKpeNJeH (Ha-
KJI€eH) TPY3WK Maccofi B HECKOJBKO rpamMMoB. JlaTUHK 3aKpbiBaeTcs
3aIUTHEM KoXyxoM. C NOMOIIBIO [aTYHKa CHUMAeTCsl CHUrHaJ, HpO-
NOPUHOHAJBHEI YCKOPEHHIO MOIBHIKHOHA CHCTEMB! TOJIOBKH, T. €. Ipo-
MOPIHOHAJBHEIH 3BYKOBOMY JaBJEHHIO. DTOT CHIHAJ IOCJAe KOppeK-
[HH MOJaeTcsl Ha BXOZ YCHAWTEJNS.

Taxo# cnoco6 noayuennsi IMOC 6Gosee coxkeH, HO crnocoben obec-
NeYuTh JOCTATOYHOEe BEHICOKHe TexHHueckHe xapakrepucrtuku AC. Ilpu-
mepoM AC ¢ IMOC siBnsiercs anektpodon 22RH 532 dupmub Philips,
B HH3KOYacCTOTHOH roJsioBke kKotoporo npuMeHeHa IMOC. Pe3sounasc-
Has yacToTa HH3KodacToTHOH rojioBku 6e3 DMOC papua 80 I'm. O6%-
em 3akpuitoro obopmiernus cocrapisier 15 j. HacToTHas xapakTepu-
ctuka stoi AC mMeeT HepaBHOMepHOCTb & b W mpoctHpaercs or
30 I'm.

H3TOTOBJIEHHE KOPIIYCOE AKYCTHYECKHX CHCTEM

s monydenusi TpefyeMbIX pe3yJbTaTOB OT aKYCTHYECKHX CHCTEM
HeoOXOIHMO He TOJIBKO NPaBHJIBHO PACcCYMTATb HX, HO U THIATeJbHO
M3TOTOBHTb. 31ech JAI0TCS PEKOMEHIAallHH, KOTOpble MO3BOJAT wu3b6e-
XaTb HanboJsiee yacTO BCTPEYAIOMIUXCS OLIMOOK

B nwboM akyctHuecKOM O(OpMJEHHH Mpexne BCero CJaeaver Hi-
fOerate Kakux-nB0O Iuesed HJHM OTBEPCTHH (32 HCKJIOYEHHeM LieseH
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UJii OTBEDCTHH B 3ajHeill CTeHKe y OTKphToro ogopmienns). Ocoben-
HO ONAacHBl OHH Ha MepelHeH NaHENH, NOCKOJbKY B 3TOM CJyuae HMe-
©T MeCTO aKyCTHYeCKOe «KOPOTKOe 3aMbiKauue» H OQopMJieHHe Mpax-
‘THYeCKH He paboTaer, YTO NPUBOJLHUT K PE3KOMY YXYAILIEHUIO BOCIPO-
H3BeJleHHs] HU3KHX 4acToT. 11o3TOMy, B YaCTHOCTH, pPEXOMEHAYeTCS yC-
TaHaBJuBaTb IOJOBKM Ha MepejiHeil NaHeNlu C YIWJIOTHEHHEM B BHIE
KOJIbUEBOH NPOKJAIKH M3 MHUKDONOPHCTOH HJH ryGuaToil pesuHwbl, pe-
3HHOBOH TpyOKu, nenomsacra IIXB3 wu 1. n. 3Tum pmocrdraercs u
JIpyrasi LeJb— CHHXKeHHe YPOBHS BHOpauu#i naveau npu pabore ro-
JICBKH. YMJIOTHEHHeM MOrYT CAYXKHTb H KaPTOHHBIE AYXKKH (CeKropa)
Y roJIOBOK MaJnlX MOIIHOCTEeH, KOTOpHle pacnojioxkeHsl Ha Audyso-
poiaepxareje. Ho Torna HeoOXOMHMO YIJIOTHATH LIEJNH MEXIY HHMH.

['osi0BKH 0OBIYHO KpensiT. K OOPMJEHHIO C NMOMOIIbIO BHHTOB, ILIY-
PYIICB WJHM ClenuanbHbiXx WmHaek. HeobxoauMo caeauTb, 4TOOWI G-
JIOBKH NPHTATHBAJUCH K KOPHYyCY He OYeHb CHJIbHO, TaK KakK 37C MO-
#eT MOKOPoOuThL N Py30poaepx areJb ¥ TeM CaMbIM BbI3BATb epeKOC
NOABHXKHOM CHCTeMBL 3anuss cTopoHa auddy3opa roJIOBKH He JO0J-
¥KHa OBITh 3aKpHITA AeTaJAMH (TPH KOHCTPYHPOBAHHH OTKPHITOTO aKy-
CTHYECKOro O(pOpMJeHHs MarHHTO(POHOB, pPanHONPHEMHHKOB H T. I.).
MoxHo pexomeHnmoBaTh, 4ToOH netanu AC He 3anuMmasnu Gojee 25—
30% sHyTpenHero oobema opopmieHus. Hecobiaronenue storo Tpebo-
BaHHSI NPUBONUT K CHHIKEHHIO 3BYKOBOTO [aBJIEHHS, pa3BHBaeMoro
AC. Marepuan ocpopmieHus HOJNXKEH OOecleyHBaTb KECTKOCTb CTe-
HOK, ocobeHHO mepejHeli. Hanbosee monxomsmuM marTepuaioMm gBJS-
10TCSl JAepeBfiHHBIe NOCKH, (paHepa, [IpPEBECHOBOJOKHHCTHE H JApeBec-
HOCTpPYXKeuHble MJAUTEL. Ilpy sToM, uem OoJbllie pasMep Koprnyca,
DoJiblIe MOUIHOCTH TOJIOBKH, TeM Oosee TOJICTHH MaTepHas oQopm.e-
HHSl JOJIXKeH ObiTb puMeHeH. Tax, misi BecOKokauecTBeHHHX AC 06b-
emoMm 50—100 51 caenyer nenaTh CTEHKH TOJIIMHON He MeHee 20 MM,
OcoGeHHO NepelNHIo NaHeJb O(OPMJIEHHH, K KOTOPOH Kpemnsitcs ro-
JIOBKH.

Axyctuyeckoe oGOpMJEHHE pPACCYUTHIBAIOT, MCX0Id U3 rabapwut-
HBIX Pas3MepoOB HH3KOYACTOTHBIX WMJM HIMPOKOMOJOCHHIX TOJIOBOK. Bibi-
COKOYACTOTHBIE M CPeQHEeYacTOTHBIe TOJIOBKM MOryT OHTb moMellle-
#b B ofmiee akycTHYeCKoe O(pOPMJEHHE C HH3KOUaCTOTHBIMH, HC OT-
JeJieHBl 0T HHX aKyCTHYeCKH (BBILEJCHH B OTIEJbHBIH OTCEK WJH 3a-
KPHITHl C3a14 CHeuHaJbHBIMH KoJnakaMu). IluaMerp oTBepcTus 14
IOJIOBKH JOJIXKE€H OHITb PaBeH MOJHOMY AMaMeTpy HH(p@y3opa, BKJIIO-
yasi u ropp, 94To6bl HCKJIKYHTb BO3MOXKHOCTb KaCaHHs roppa CTEeHOK
oopMmyieHuss npu KosJeOaHUAX TIOABHXKHOH CHUCTeMHl rosioBKH. [updy-
30p TOJIOBKH He0OXOIMMO 3aIIHTHTb OT BO3MOXHOIO BHEIIHErO MeXda-
HHUYECKOrO NOBPeXJIEeHHS, NPHKPHIB OTBEPCTHE MOA NEeKOPaTUBHUM
TKaHbIO METAJJIMYECKOH HJIH MJIacTMacCOBOH CETKOH CO CTOPOHOH siyeH-
K 5—8 mMM. O6auUIIOBOYHBIe W AeKOPAaTHBHBIE 3JEMEHThl YacTO OKa3hl-
B2IOT OTPHUIIATENBHOE BJHSHHE HAa YaCTOTHYI XapaKTEePHCTHKY TroOJIOB-
xu. [l.roTHas TkaHb yXyI1maeT 3BVKOBOCHDOH3BeleHHe B 00/1aCTH Cpeg-
HHX H BBICOKHX YaCTOT. 3HAUHTEJbHOE BJIHSHHE MOXKET OKa3aTb NEKe-
FAaTHBHEIH MaTepHaJ, 3aKpLIBAlOIHi 0TBepcTHe (asonnsepTOopa. Toa-
CThi€ pEeIIeTKH M JKaJl0SH MOTYT HHOT/a BHI3bIBATb PE30HAHCHBIE SB-
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JIEHHSl, ¥ B YaCTOTHOH XapaKTEePHCTHKE TOJOBKH MNOSBATCS [LOTIOJHH-
TeJIbHble MUKW ¥ MPOBaJHI.

Kak yxe oTMeuasochb, CpellHEYaCTOTHASi U BbICOKOYACTOHAS T[OJIOB-
KY NpH YCTaHOBKe B oOLieM O(OpPMJIEHHH C HU3KOYACTOTHHM IOJIKHb
OLITb 3aKPHITHl C3aQU KOXKYXOM M3 (paHepsl, NJacTMacch MHJIH MeTaJ-
na. Tako#d KOXKyX yCTpaHsieT BO3JEHCTBHE HA BBICOKOYACTOTHYIO TIO-
JOBKY M3JyuyeHUsi 3aaHell CTOpOHB AH(P(PYy30pa HHU3KOYACTOTHOH ro-
JOBKU. KOXYX HOJMXKEH NMJOTHO mpuJeratb K naseqau. llleauw B camom
KOXYXe H MeXJy HHMH H MaHejblo HelonycTHMbl. MoxHO Aas 3azxe.-
KH IIeJiefl MPOJIOXKHTh MOJIOCH MOPHUCTOH pe3WHBl HJIH nopo.ioHa. [lpu
usrorosiennn AC ¢ OM, xpome TOro, HeoOXOAMMO KOHTPOJHPOBATH,
utoObl TpyOa (hasoMHBEpPTOpa MJOTHO BXOAHJAA B MEpPEIHION NaHENb
o(OpMJIEHHS, @ HMEIONMecs niesd OblJIN 3a71eslaHHl,

[Ipn caMOCTOSITEIBHOM H3rOTOBJIEHHH KOpTyca O(GOpMJeHHS TPVA-
HOCTH BBHIMIOJIHEHHS YHUCTOTO WIMAOBOTO COEAHHEHHUs TaHeseHd, ocober-
HO M3 [PEBECHOCTPYKEYHOTO MaTepHasja, MOXKHO OBGOHTH, CBA3HBAR
3jeveHTH O(OpMJIeHHsi MPH TOMOIUHM AEPEeBSiHHBIX ODYCKOB HJH Me-
TaJlJIMYeCKUX YTOJAKOB (puc. 78). YroaKu npeiBapUTEJbHO NPHKJICH-
BAJOT K CTEHKaM O(pOpMJIEHHUS.

PHC. 78. Criocobsl coennHenni creHoxk kKopmycoB AC

Camofi TpyAHOH W OTBETCTBEHHOH SBJSI€TCS OTIEJKAa BHELIHHX Mo-
BepxHocreil odopmaenus. Haubonee KpacuBo QanepoBanue sTHX
MOBEPXHOCTEH LEHHBIMH MOpPONAMH HepeBa € NOCJeAyIOlieil MOJHpPOB-
Ko nosepxnocTell. Onnako Takass pabora TpebyeT BLICOKOH KBa.l-
bukanuy. IlosToMy aJs ympomeHHsT PEKOMEHIYETCS HCMOJb30BAThH
¢anepoBanHble APEBECHOBOJIOKHUCTHIE MJHUTHL. [lpomie Xe Bcero mo-
KPbITb MOBEPXHOCTH OQOpMJIEHHS CAMOKJesmedcss MJIEHKOH ¢ pHCyH-
KOM J1epe€Ba LEHHBIX MOPOJI.

AxgycTuyeckoe oopMJietne HOJNIKHO OBITh H3FOTOBJEHO TaK, STOOH
CHO MO BO3MOXKHOCTH He 3UOpUpoBaso npu pabore rojsoBKH. Ilpu
ype3MepHOH BuOpalHH KOPNyCa CHUXKAeTCsi 3BYKOBOe JaBJEHHEe OT CH-
CTEMbl U YBEJHYHBAETCS CyMMapHbIH KOabUUHEHT rapMOHHK B 06Ja-
CTH HH3KHUX 4acToT. Kpome Toro, BuGpauuu mopoxAaIOT NPU3BYKH, HC-
Kaxaiouue OCHOBHOH curnaj. asi 6opebbl ¢ BUOpALUUSIMH PEKOMEH-
AyeTCs YCTaHaBJUBATb HU3KOYAaCTOTHYIO TOJIOBKY HAa MSTKYK XKOJb-
HEBYI0 NPOKJAAKy. 3TO MO3BOJIAET CHU3HTb YPOBEHb BHGDAIUM KOpP-
nmyca B 00/1aCTH HU3KHX 4acToT Ha 15—20 1b. Onnako mpu sTOM He-
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0CX0aUMO CAeNUTb, 4TOOBl KpensiiniHe GOATH He COMpHKacaJauChb Heno-
CpencTBeHHO € auddy3opoaepxkartenem. s 3Toro nox roJOBKH 60Ji-
TOB M TaifKH HYXXHO MONJOXHTb WaHObl U3 MATKOH PE3HHDIL.

OxHuM U3 OCHOBHBIX cnOCOGOB 60pbOBI ¢ BUGpalKefi KOPMyCOB siB-
JISeTCsi yBeJMYeHHe TOJNLIMHBI MX cTeHoK. HaubGoabliasi pasHuna B
YPOBHSAX BHOpauuu HabJionaeTcss Npu U3MEHEHHH TOJMIMHH CTEHOK OT
4 no 8 mm. CpeaHuii ypoBeHb YCKOpeHHH Ha HH3KMX YacToTaxX MNpH
3ToM yMenbinaercst Ha 40—45 nb, a npu yBeJaHueHHH Ke TOJLIHHBI
¢reHOK OT 14 no 20 mm ywmenbluenwe cocrasiasier 5 nb. Takum o6-
Pas3oM, CVIIeCTBYeT TaKasi MpelespHasi TOJNUHMHA CTEHOK, NPH KOTOPOil
LajbHellllee HX yBeJMYeHHE NMPAKTHYSCKH He BJUSIET HA XapakTep ia-
CTOTHOH XapakrtepUcTHkH. OIHAKO 3Ta TOJNIMHA HENOCTOSHHA H 3a-
BHCHT OT pa3MepoB O(OPMJEHHS H MOIIHOCTH roJIOBKH. OTMETHM Tak-
e, YTO H3MEHEHHe TOJIIWHB CTeHOK CYHIECTBEHHO CKa3biBaeTcsi Ha
3HaueHMsiX BHOpauuil B yactoTHoM auamasose go 1000 I'm. Ha Goace
BBICOKHX YaCTOTaX aMMJHTYAbl BUOpawuii CTEHOK He3HAUUTEJbHBI. ¥Be-
JINYeHHEe TOJIIIMHBI CTEHOK OKa3biBaeT HauboJjbliee BJAHsiHHe Ha BuO-
palvy BepXHel M 3ajHell CTEeHOK.

Hpyroit cnocob 60ppbbl © BUOpANHUAMH 3aKJIIOYAETCsi B HAHECCHHH
BUODOMOIMIOMAIMHUX TNOKPBITHH Ha BHYTPEHHIOIO MOBEPXHOCTH KOP-
nycoB odopmiaenui. Ha HH3KHX 4YacTOTaxX npu - HaHECEHWH NOKDPHITHS
He TOJbKO yBejuuupaeTcsi Ha 5—I10 gb ypoBenb 3BykoBOTO aAaB.ic-
HHSl, HO H 4YaCTOTHAsi XapaKTepHCTHKa CTAaHOBUTCS Oojiee paBHOMep-
Hoii. B KauecTBe Takux BHOPOMOrJIOIAIOMIMX MOKPHTHI NPUMEHST,
HaTipumep, MacTuky BM, nnactmacey «Arat» u T. A

B akvcTuyecKHX CHCTeMax 4YaCTO 3aNOJHSIOT BHYTpPeHHHH o0BeM
SBYKONONIONIAIOWUM MaTepHaJoM. JDTOT MaTepHas 00si3aTeJbHO ICJl-
XeH OBITb MOPHCTHIM. B 3TOM KayeciBe Yauje BCEro NPUMEHSIOT XJOM-
5aTOGYMaxkKHyl0, MHHEPaJbHYI0, CTEKJSTHHYIO, KalpOHOBYIO BaTy, 1O-
POJIOH, BOIJIOK U T. A. TOJmMMHA 3BYKONOTJIONIAIONIETO MOKPLITHSA, Ha-
npiMep, U3 BaThl A0JxKHA ObiThb He MeHee 20—30 MM. UToObl HaHeCTH
Ha BHYTpPEeHHHE ITOBEPXHOCTH MaHe/jH 3BYKOMOIJOMIAOMHHA MaTepuad,
H3 Hero neqaainT vathl. Ha Kycke MapJau packyanbiBalOT BaTy POBHBIM
cJ0eM, HakpblBAlOT APYrHM KYCKOM Mapjd H PaBHOMEPHO MPOCTErH-
B2IOT CYpOBOil HUTKOH. MaTel KpemsiT K BHYTPEHHHM MOBEPXHOCTAM
oopMJIeHHsI TBO3ASMH WJH wypynaMu. Eciu HeT BO3MOMKHOCTH BHe-
CTH MHOTO 3BYKOMNOTJIONIAIONIEro MaTepualia, TO UM NOKPHBAIOT 3az-
HIOIO CTEHKY W yIjbl simMKOB. [Ipu nOCTaTOYyHOM KOJHYECTBE 3BYKO-
TIOr 10MIAONIer0o MaTepHada ero HaHOCAT Ha BCe BHYTpDEHHHE MOBEpX-
HOCTH, 33 HCKJIOUEHHeM naHese# ¢ roaoBkaMu. s mpeloxpaHeHHs
OT NomanaHusi 3BYKOTOTJOLIAIOUIEero MaTepHaja Ha IOJOBKY pPEKOMEH-
JyeTcsi 0JeBaTh CHEHaTbHBIH MelloYyeK H3 aKyCTHYeCKH MpO3payHOu
TKaHH, Hanpuvep Osi3H.

¥Y106HO npuUMeHsiTb B KayecTBe 3BYKOMOIVIOLIAIOLIEro Martepuana
nopoJsion (meHomosinypetran) tosauuHon 20—50 mm. OTmeTuM, 4TO ec-
J¥ YKPeIIsiTh 3BYKONOIIOMANOLIHH MaTepuaJ Ha paccTosiHuu 20—50 MM
OT BHYTPEHHHX MOBEPXHOCTEH o(opMJieHHs, 3BVKOIIOIJIONIeHHEe Ha HHU3-
KHX YacToTax yBeJHuyuBaercsi XopollHe pPe3vJsbTaThl JaeT MNOjBelIH-
3aHHMe 3BYKOMOTJIOTHTEJISi B BHJe Ba.JHKa nonepek smuka. Pasmemarb
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3BYKONOIVIOUIAIOUWIMA MaTepHaJl B Kopnyce ¢Ga3ouHBepTOpa, BOJH3E
BHYTPEHHEIrO OTBEpPCTHs (a30HHBEPTOPa, HYXKHO C OCTOPOXKHOCTDHIO,
TaK KaK 4pe3MepHO CHJIbHOE AeMI(UpOBaHHe MOXKeT NPHUBECTH K mpe-
KpalleHHIO Ne#cTBUs (asonHBepTopa. PasMenienve e 3THX MaTepua-
JIOB B OTBepcTHn uJaH Tpybe dasomnBepTrOopa HeponycTumo. Boobuie:
¥e KOJMYECTBO 3BYKONOIVIOAKIOINEro MaTepuasa AOJKHO OBITH Ta-
KHM, YT00Obl He MpeBbIllaNcsi KPUTepUH JNOMYyCTUMOCTH AKTHBHBLIX aKy-
CTHYECKHX MOTEPb B OOPMJEHHH H 3aTNOJHEHHH.

Hro Kacaercsi 3HaueHHMH OOIIMX aKTHBHBIX NOTEpb B aKyCTHYe-
CKOil CHCTeMe, BKJIOYAIOWUX B ce0s akTHBHBIE NOTEPH B roJIOBKE, KOP-
fyce, MaTepuaje 3anoJsiHenus, Tpybe (hasouHBepTOpa, TO OHM MOTYT
ObiTh HalieHbl N0 3aBUCHMOCTH MOAYJS MOJHOTO 3JEKTPHYECKOTO C€O-
NPOTHBJEHHSI OT 4YacTOTH (Z-XapaKTepHCTHKH) TroJIOBKM 6e3 odopM-
JEeHHs H, TIOCJIeNOBATeJbHO, TOJOBKH B 3aKPHTOM O(OpMJIEHHH 6e3
3anoJHeHus, ¢ 3amnoJiHenHeM ¥ B (ha30HHBEPTOPHOM O(OpPMIIEHHH TO-
TO e 06beMa U C TOif e IroJOBKOI.

3HayeHHe AKTUBHBIX AKYCTHYECKHX MOTEPb Fnor HAXONLUTCH M3 BHI-
paXkeHus rpor=wnm/Q=s/(weQ). OnHaKO NpakTHYECKH HIIYyT 3Ha-
YEHHE Faor/M=wo/Q HIH ruor/S=1/(woQ), NOCKOMbKY HAXOXKIECHHE
TOYHBIX 3HAYEHHH M U S — NOBOJBLHO CJOXKHAasi 3ajaya, a Haxoxje-
HHe 3HaueHH#l wp W ( He3aTPYNHHUTEJbHO (MO Z-XapaKTEepPHCTHKaM).
MeTonuKa H3MepeHHUs] ITHX BEJUYHH NPHUBEJeHa Hanee.

3HayeHuss NOTepb IJs Pa3JuYHBIX CJy4YaeB COOTBETCTBEHHO paB-
HbI:

IJI TOJIOBKU 6e3 oQopMJeHHS: aKYCTHIECKHE TIOTePH Tof/Mo=wo/ Qw,
NoJIHbIe MOTepH (ro-+ran)/Mo=wo/Q;

IJIS TOJOBKH B 3aKphHITOM OdopMJieHHH: Oe3 3anojaHenusi (ro—+rsa+
+ro8)/mo = wo1/Qo1, € 3anoJHEHHEM (ro+res+rop—+rsan)/mo =
='01/Q 0.

3necs o1, Q'o1 — pesonancHas yacToTa M NOGPOTHOCTH TOJOBKH
B 3aKpPHITOM O(OPMJIEHHH C 3aMOJHEHHEM.

Insi $ha3ouHBepTOPHBIX CHCTEM (ro~+7su+rop+7wp)/S=1/(0eQ0s)-

Onnako uenecoo6pa3HO HAXOAHTb HE abCOJNIOTHOe 3HAYEHHE akK-
THBHHIX IIOTEPb, @ HX OTHOLIEHHWE K NOTepsIM B roJioBKe. B TakoM BH-
Je W NpencTaBieHbl KPUTEPHH AONYyCTUMOCTH NOTepb, HANpUMep B 3a-
KpHITOM # (ha30MHBEPTOPHOM OdOpMJeHHsIX. 3HAUCHHsI MX IPHBEJEHH
B COOTBETCTBYIOIIUX TIJiaBaX.

st 3akpHTOTO O(POpMJIEHUsI BONYCTHMOe 3HaueHHe AKTUBHHIX aKy-
CTUYECKUX [10Tepb ompenensiercst U3 pupaxenus (39), mas cayyas AC
¢ ®U 570 3HayeHHue onpelensieTcss Kak (reu+7o)/(rop+7r3an—rxp) >>10
TIe rrp— aKTHBHbIE aKyCTHYECKHe NOTEpU B TpyDOe HJIH OTBepCTUH da-
30MHBEPTOpA.



KOHCTPYKIIUA AKYCTHYECKHX CHUCTEM 3AJTAHHON
HANIPABJEHHOCTH

Ouenb BaxHO obeCrneyuTb HEOGXOZHMYIO HampabieHHOCTb AC.
JleificTBUTENIBHO, NPEANMOJNOXKHM, 4TO CHCTEMa HMeeT, KaK 3TO 4YacTo
ObiBaeT, TYNyi0 XapaKTeDHCTHKY HANpaBJIeHHOCTH Ha HM3KHX YaCTo-
Tax M OCTPYIO — Ha BHICOKMX. Torpa paxe npu BecbMa paBHOMEpHOH
YaCTOTHOH XapakTepUCTHKE HA OCH MBI MOJYYHM MOJ HEKOTOPHIM yr-
JIOM K HEi YaCTOTHYI0 XapaKTePHCTHKY C GOJbLIMM CIagOM B CTOPO-
Hy BBICOKHMX 4acTOT. Pasymeercsi, yTo NONYyYHTb YAOBJETBOPHUTEJbHOE
3ByYaHHe OT TaKOH CHCTeMbl JJis BCEX HanpaBJeHHH, KpOMe OCEBOro,
HeBO3MOKHO. [ToaTOMy Ha mpakTHKe NPHMEHSIIOT pasHbie CNocobbl pac-
WIHPEHUs] XapaKTePUCTHK HalNpaBJeHHOCTH Ha BBICUIMX yacToTax. lIpo-
CTeHIIUH W3 HUX — IPUMEHEeHHe MaJblX MO CPAaBHEHHWIO C JJHHOH BOJI-
Hbl M3JyuaeMOro 3ByKa TlOJIOBOK. Tak, ecqu roJioBka paboraer B
fIOPUIHEBOM ayanas3oHe, ee HANPAaBJEHHOCTb W3MEHSeTCHd He3HayHTelb-
HO. B HekoTophix 3apybexHbix Momedsx AC gns pacliupenus Xapak-
TEDHCTHK HaNpaBJEHHOCTH HA BLICOKHX YacTOTaX OAHMHOUYHBIX O0Jb-
LIMX TOJIOBOK IIPUMEHSIIOT pacceuBaTeJHu (pHC. 79) UM TOJOBKU C CeK-
TOpHBIMH pynopamu (puc. 80). Ognako cpenneuactroTHrie U TeM OoJsee
BHICOKOYACTOTHBIE OJUHOYHBIE TOJIOBKH SIBJSIIOTCS CJHIIKOM MaJiOMOLI-
HBIMH, U QM TOrO yTOoOB MOXBOAWTL K HHM OOJBIIYIO MOHIHOCTb Ha
Cpe[HHX ¥ BBICOKMX YaCTOTaX, NPHUXONUTCS NPUMEHSITb IO HECKOJBbKY
OJIOBOK, COCJMHEHHBIX 3JEeKTPHYeCKH MOCJeNOBaTeJbHO HJHM mapal-
NeJIbHO.

PHC. 79. KOHCTPYKUHSI BHICOKOYAaCTOTHO#M PHC. 80. BeicokouacroTHas
T'OJIOBKH C paccedBaTelieM TOJIOBKA C CEKTOPHHM pyTo-
pom

Takas rpymmna rosioBok 6y et o61afnath, KaK Mol yBHAWM JaJblle, 10-
30.1bHO OCTPOH HANPABJIEHHOCTHIO. UTOOH OHA HE CJAMLIKOM CHJILHO BJHS-
73 Ha Ka9eCTBO 3BYYaHHs, HHOTAa PACloJaraloT roJIOBKH TPYTIaMH, Bep-
TUKaJbHO OnHa Hax npyroi. Ilpu sTOM 060CTpsieTcss HampaBJeHHOCTb
TOJIbKO B BEPTHKAJbHOH IJIOCKOCTH, YTO He MPHYHHsieT OOJBLIOTO Bpe-
Aa, ecJiK OCb TPYMMIBI DACHONAramT HAa BHCOTe yuweld caymarteneii. Ha-
IpPaBJEHHOCTb K€ B TOPH30HTAJIbHOH IJIOCKOCTH NPH 3TOM He OTJH=
4aeTcsi OT HANpAaBJEHHOCTH OJMHOYHOH roJjoBKH. HO Takoe pacmo-
JOXeHHe He BCeraa yaoGHO KOHCTPYKTHBHO, TaK Kak IPH 3TOM «pas-
NyBaeTCsi» BbICOTA CUCTeMH. HampapsienHocTb rpynmnel wusJyuateseht
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MOXKET ObITb OTpenesieHa HCXOAS M3 OCHOBHOH TEOpeMbl HalpaBJieH-~
HOCTH, IJIaCsiUeH, UTO HamNpaB/eHHOCTh Ipynnsl R;(0) paBHa mpowus-
BEACHUIO H3 HANpaBJIEHHOCTH, BXOAALlEeH B Hee OAMHOUYHON TOJIOBKE
Ro(0) Ha HanpasnenHocTs R;(0) paccmaTpuBaemoii rpynnel, Ho co-
CTaBJIEHHOM M3 TOYEYHBIX, T. €. HeHamnpaBJeHHBIX H3JyuaTesell. Tak,
AJIs. NMHEHHOH TPYNMH, T. €. COCTABJEHHON H3 HeHanpaBJeHHBX H3-
JiyyateJiei, -paclojiOReHHBIX N0 NPSIMOH JIHHHH

X ( nd
sin sin B)
R1 (9) = pame: 5
n sin (Tsin 6)

rie 0 —yron Mexiay TepneHAMKYNsSipOM K JIWHUM H3jyyaTeseil H Ha-
IpaBjeHHEM Ha TOYKY HAOMIOAEHHS, 11— YHCJIO TOJNIOBOK, d — paccTo-
SHHE MEXAy COCEJHHMH H3JydyaTelIiMH, A — IJIHHA BOJIHBl H3Jyyae-
MOT0O 3ByKa.

Kak BHAHO, HaNpaBJEHHOCTh IPYNNHBl YaCTOTHO-3aBHCHMa, HEe TFOBO-
psi yXe O TOM, YTO 3aBHCHUT Takxe OT YaCTOThl M HampaBJIEHHOCTh
COCTaBJISIIOLIHX €€ TFOJIOBOK. JTO NPHBOAMUT K OOOCTPEHHIO HalpaBJeH-
HOCTH C NOBbIIIeHHeM yacToThl. Jasi 6opbOb C 3THM NpPHMEHSIOT
BKJIIOYEHHE TOJIOBOK TPYNNbl Yepe3d 3JeKTpHueckKue GuibTpel (CM. ja-
Jiee), pacCUHTaHHble TakK, YTO 10 Mepe INOBHIIIEHHST YaCTOTH OJHH 32
ADYTUMH OTKJIIOYAKOTCSA KpaiHHe OJIOBKH TpYNNbl, YTOOB COXPAHHTE
IIDUMEPHO MOCTOSIHHBIM OTHOIIeHHe nd/A.

Hacto pas pacilMpeHHS XapaKTepHUCTHKHM HalpaBJeHHOCTH pac-
110J1araioT roJIOBKH B TOPH30HTAJbHOH IJIOCKOCTH Mo ayre Kpyra. Ha
puc. 81 u3obpa)keHsl TIoNMyuaiomMecs NPH 3TOM XapaKTepHCTHKH Ha-
NpaBJeHHOCTH TIpH yraoBoM pa3mepe nxyru 60° (puc. 8l,a), 90°
(puc. 81,6). Llucdpunl Hax Kakaol XapaKTepUCTHKOH 0603HayalOT OT-
HOLEHHEe NHaMeTpa TPYNIbl K JJHHE BOJIHBI H3JYy4aeMOro 3ByKa. JTH
XapaKTepHCTHKH BHIYHCJIEHb 10 AOBOJBHO TPOMO3IKOH (opmyne

k=-m

R1=—2m——:~_l—]/ {kg}_mcos [ﬁf— cos(e+ka)]}’ Focie

-+ {k§25in [f—f— cos (04 k& a)] }

m==—

rie O —yroa MexAay paigMyCcoM TpYONb, NPOBEAEHHHIM 4Yepe3 TOYKY
CHMMETPHH IyI'H H HanpaBJieHHeM Ha TOYKY HabJawoleHus, 2m-1—
YHCJIO TOJIOBOK, I[IpeialiojiaraeMoe HeueTHhM, [ — NHaMeTp rpyIuih
@ — UEHTPAIbHHIE YroJl MeX1y COCEIHHMH IOTOBKaMHU. )

ATo BbIpa)KeHHE BBIBENEHO AJS TIPYINIbl, COCTABJEHHOH H3 HEHa-
npaBJEeHHBIX TOJIOBOK. Tak Ke, KaK H 1Jisi JHHEHHOH I'DYNIsl Npei1oT-
BpaTHTh OGOCTpEHHE HaNpaBIEHHOCTH NpPHU MOBbILIEHHH YaCTOTH MOXK-
HO C IIOMOIUBIO 3JIEKTPHUECKHX (PHIBTPOB, OTKAWYAIOUHUX OJHH 3a

ADYTHMH KpapHHe roJiOBKH IpYNIHL.
KaaplM H3 ONHCAHHBIX CIIOCO60B MOKHO NOOHTHCH CYLIECTBEHHO-

TO paclIHpeHHSi XapaKTepHCTHK HanpasiedsocTH. OJHAKO MalioHa-
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fipaBlleHHble aKyCTHYECKHe CHCTEMEI, NpeAHa3HauyeHHble [Jisi BOCIPO-
H3BesjeHHUsT CTepeo(OHHYECKHX INporpamM, obecneuHBaiOT YHOBJIETBO-
DHTEJIBHOE ‘BOCIPOHM3BEJIEHHE HX JIHIIb Ha CPaBHHTEJIBHO HeOOJbLIOH
nnomaan (cM. puc. 82), npuMbIKaooue# K nepneHAHKYNsIpy, BOcCTa-
HOBJIEHHOMY K cepeiuHe 0a3bl — JIMHUH, COEAUHSIOUIEH LEHTPHI CH-

d/A=025 a/a.=05 d/A=50

1.0 50 70

) 8 i 8 S/ 8 5/
£ £ 5
60 4 60 4 4

8
/ 2 o 60 2 67
U b9 0 50 L)

a/A=20 ad/A=t0 a/A=80 AfA=I60
10 4

&0
g0 a0

PHC. 81. XapakTepnCTHKH HaNpapJeHHOCTH TOJIOBOK NDH Pa3HHIX YIJOBHX pa3Mepax
IyTH

CTeM CTepeo(OHHYECKOH Napel. A eCJH y4eCTb, UTO HAUJyyllee BIe-
qaTJieHHe Yy CJayuIaTesied INOoJyyaeTcsl IPH HaXOXKIEHHH Ha paccros-
HHH OT Ga3bl, IPHMEPHO DAaBHOM ee AJIHHE, TO SICHO, 4TO ILIOMIaIb
YZAOBJIETBODHUTENBHOTO BOCHPHATHA cTepeodonnueckoro sdpdekra wmo-
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KeT conepxaTte B cefe JHIIL 0OY€Hb HeOOJBIIOE YHCJIO CAYIIATENBCKHX
mect. CoBercKuMu u3obperatensimu A. B. Bopucenko, 0. A. Kosax-
runbiM, A. I1. Koporyenko u lO. Il. DepenaloKoBbiM NpensioXkKeH HH«
TepeCHHIA crnocol paculHpeHHst IUJIoOland, Ha KOTOPOH MOXKeT Ha«
6aonatbes crepeodoruyeckuit 3¢ dexT *. Ero nmcuxoakyCcTHUecKOH OC+
HOBOH SIBJIMETCH TOT (PaKT, YTO HalpaplieHHe Ha KaxKyLMics fpHcTe-
peoOHHYECKOM BOCIPOH3BEAEHUH HCTOYHHK 3BYKa 3aBHCHT KakK OF
pa3HOCTH ypOBHEH 3BYKOBOTO JaBJieHHst AL, mpumenumux oT CTepeo-
boHuueckoll nmape akyCTHYECKHX CHCTEM K yluaM caymiaredell, Tak H
pasnoctu BpemeH npuxoaa 3Byka At. Ilpu stom AL u At Moryrt KOM-
NIEHCHpOBaTb HPYr ApPYra, T. €. SBJAATHCS 3KBUBAJEHTHHIMHU. Tak, eCJH
KaXylubicss HCTOYHHK 3BYKa MOJAOOPOM Kakoro-to 3HayeHus AL BEI-
BelleH H3 CpeJuHHOii TOYKH 6a3bl, TO npu nopbope KaKoro-tro 3Ha-
YyeHHs. AT 3TOT HCTOYHHUK MOXKeT OHITH BO3BpalleH B NePBOHAYAJbHYIO
TouKy. KosaHuecTBeHHo B3auMHasi KomneHcauuss AL u At MoxeT OHIThb
BHIpa)KeHa yepe3 Ko3(hPHUHEHT 3KBHBANEHTHOCTH: Ry=AL/Atg. HW=H-
Jekc x o603Hayaer, 4yTo 3HAYEHHS Rx 3aBHCAT OT GOKOBOTO CMEINEHHS
X oT ocH 6a3bl, mapajjensHo €d. 3aBHCUMOCTb ky OT x NpejcTaBiieHa
Ha puc. 83.

Kaxpasi Towka ciaymiaHusi XapakTepu3yeTcsi 3HaueHueM At, pas-
HOCTbIO paccTosiHufl /; U [y J0 aKyCTHYECKHX CHCTeM cTepeoOoHHYe-
CKOHR mapel u 3HaueHueM AL, ompenensieMbiM TOH e pa3HOCTBIO pac-
CTOAHUH H (opMON xapakTepuCTHKH nanpasiaedHocTH AC, H yrioM
pasBopoTa ¢ ux oceit (puc. 8.4). OueBuzgno, 410, nonbupas ¢opmy
XapakTepHCTHKH HallpaBJeHHOCTH H YroJ pa3BopoTa OceH, MOXKHO HO-
OHTbCA nJsl Kaxa0H TOYKH CJYIIaHUST COXPaHEHHst CTepeo()OHHUIECKOro
3¢ dexra. KoanuecTBeHHO YCJIOBHE 3TOI0 COXPaHEHHS] BhbipaxKaercs
ypaBHEHHEM

k At+AL+ALg =0. (51)

3aecb AL — pa3HocTh ypoBHeH 3BYKOBOTO AaBJieHHSI HM3-3a Pa3HOCTH
paccrosiiuil [y u Iy 10 aKyCTHYECKHX CHCTEM, a

ALr =R (6,)—R(6),

pPa3HOCTb YPOBHEH 3a CHeT TOro, UTO 3BYK OT Napbl aKyCTHYECKHX CH+
CTeM, NPHXOASIIUHA B TOUKY CAYLIAHHS, H3JYUaeTCs NOJ PasHbBIMH YT~
aamu K ocu kaxzgofi AC. Orciona

R(e,)—R(ez)=_€1_‘;_‘=— 104,420 1g

l

ITO COOTHOLIEHHE XOPOUIO BRIIOJHSIETCH 4Jis1 BCeX MOJOXKEHHH caylia-
TeJsl, He CJOHIIKOM OJH3KHX K Oase.

OtmetuM, 4TO cob.1i01enue yeaoBuit (51) u (52) ne o6si3aTenbHO
BO BCeM YacTOTHOM JAuanasoHe. locraTouHo HX co6nlONeHHEe B IHa-
nasone or 300—600 I' no 3000—5000 I'n, ompegpensitoM crepeo-
¢ounueckuit 3 Pexr.

b (52)

* IlajbHefillee H3JIOMEHHE HACTOsiefi [JaBH 13€TCsl B COOTBETCTBHH C peKO-
MEHIALHsIMH, H3JOXeHHBMH 6osiee no1po6ro B xuure: JI. M. Konorosxu u 0. A. Ko-
paaruH. CrepeodOHHUYECKOe BOCIpOH3BeleHHe 3ByKa. — M. Paauo u cBssb, 1981.
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Pacuer nmo BHpaxenuio (52) NMOKa3bBaeT, UTO OHO YAOBJIETBODS-
€TCsl He ONHOM (GOPMOH XapaKTepHCTHKH HaNPaBJIEHHOCTH, a MHOKe-
¢TBOM 3THX (opMm. Ha puc. 85 npeicraBneHn ontumasibabie GOpMHI
XapaKTepUCTHKH HalpaBJeHHOCTH, NPaBoil (CHJIOLIHAsi JIHHHA) H Jie-
Boi (nynkrtupHasi) AC, pacnonoeHHHX Ha 6a3ax paBHOfi AJHHH (OT
1,8 1o 2,8 M) mpu paccrosuuu cayumareneit or 6asm 2 M, a Ha
puc. 86 — onTuMasnpHble (POPMBI XapaKTePUCTHK HANpPaBJIEHHOCTH AJis
Pa3HBIX pacCTOsiHHI cayllaTesedl oT 6asnl 1,8 M.

[ns pacumpenuss nJjoianu BOCHPHSITHSI cTepeodOHHUYECKOro 3d-
(pexra moxxkHO mpuMeHaTb H AC, He HallpaBieHHBIE B TOPH3OHTAJIbHOM
IIOCKOCTH, HO HallpaByieHHble B BEPTHKAJbHOH, C PACMNOJIOXKEHHEM HX
Bhlllle HJH HHXKe yllell caymarenelf. VcnonpsoBanue mnuiomanu mpo-
CJIYIUUBaHHs TIOKa3aHo Ha puc. 87.

Peanusanusi tpefyeMBIX XapaKTeDHCTHK HalpaBJEHHOCTH MOXKET
OBIThb OCYLIECTBJIEHA TOJBKO 32 CYET MCIOJIb30BAHHUS CHEIHaJbHBIX
apuHOUNOB KOHCTpyupoBaHusi AC HAH, TOYHEe, HX CPeAHEUACTOTHBIX
3BeHbeB. Haubonee ynorpebutebHHMH KOHCTPYKUHSMH B HACTOsliee
BpeMsl SIB.JISIOTCS JHHEHHBe rpynnsl (rie LeHTPHl roJOBOK -PacnoJioxe-
HBI 110 IPSIMOM) M aKycTHdecKue NUH3HL. Jluis NpuMepa mpuBejeM HaH-
Hble JIMHEHHOH TPYIMb, COCTaBJeHHOH H3 rosoBok auaMmerpom 0,1 m.

Tabauga 3

Paamep Gaanl, M

1.8 2,4 3,0

IMapamerp

Hanpamenuocrb, onpejnesyiseMas KaK cnaj

YDOBHS Ha
b 6 10

8
moj yrJom, ° 40 50 60

HeobxonumMoe yncnio ronoeox B rpynne pis
JOCTHXKEHHs1 TpeGyemMoli HanpaBJeHHOCTH:
B noJsioce 350—700 I'y — 6 —

B nojioce 1000 Tu — 4 —

B noaoce 1000—2000 TI'y —_ 1—2 P

Kak BHIHO, MO Mepe NOBHIIEHHS YACTOTH YHCJIO TOJOBOK [OJXK-
HO YVEHBIIAThCS, YTO MOXKHO BHIIOJHHTH NyTeM OTKIIOYeHHs Kpafi-
HHX TOJIOBOK C INOMOIIBIO 3T1eKTPHYECKHX QHIBTPOB (YTO, BOOGIIE
TOBOPs, He OYeHb MPaKTHYHO). B npHBeJeHHOM IpuMepe KOHCTPYK-
THBHas aauHa rpynnel coctaBHT 6X0,1=0,6 M. Oinako 3Ta anaunHa
MOXKeT ObiThb yMeHbLIeHa, KaK M aJsi TPYIn APYrod [JIHHBL, B MOJO-
BHHY, ecau rpynna O6yieT BILIOTHYIO NpHKaTa K CTeHe. TakKoH ke pe-
3V.IbTAT NoJy4YaeTcsi IJsi TPYyNI, HaNpaBJeHHBX B BEpPTHUKAJbHOH IJO-
CKOCTH, NpH HX YCTAHOBKe Ha IOJY.
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[Ipumepom ycrpolicTBa aKyCTHYECKOH JIMH3BI SIBAAETCA KOHCTPYK-
LHs, noKa3aHHas Ha puc. 88. Ona npexncrasasier co6oii Habop mocTa-
TOYHO JKECTKUX MapaJliyieIbHBX MeTaJJIMYeCKHX M[JaCTHH, pacroJjarae-
MBIX II0J HEKOTOPHIM yrjioM K cTepeodonuyeckoit 6ase. Jas Hanpas-
JIeHHsI, COBNAJalouiero C MNJOCKOCTBIO IJIAaCTHH, JHH3a He OKashiBaeT
CYLIECTBEHHOrO BJUSIHUS, HO IJIs
APYruX HanpasJIeHHH, KaK 3TO yXe o
NOSICHAJIOCH PaHee, H3-32 Pa3HOCTH

=
¢a3 konebGaHul OT BHIXOJOB JIHH3BI &
IO TOYKH HAGJaIO[eHHs HANpaBJeH- =
HocTe oboctpsiercsi. Ilostomy, Ha-

npuMep, AJsi NOJIyUeHHsi pe3yJibTa- 075m
TOB, NpPHBeJeHHbIX B Taba. 3, npu 32° F
HCMOJIb30BAHHU JIHH3B JOCTAaTOYHO
B YKa3saHHHIX TaM MNoJiocax HMEThb
YHCJIO TOJIOBOK COOTBETCTBEHHO 3,3
H 2 W HaKJOH TJIaCTHH JIHH3B OT
40° (msis 6asel 1,8 M) mo 30° (nas
6asel 3 M). Ilpu Takom HeGoabuiom
YHCJe TOJIOBOK 3JIeKTPHUECKOe OT-
KJIIOUEHHE OZHOH HJM ABYX H3 HHX
MO2KHO OCYIIECTBJIATE C MOMOILBIO DPHC, 88, VerpoficTBO aKyCTHUeCKOR
WYHTHPYIOUIEIrO OTKJKYAEMbi€ TO- JuH3H

JOBKH KOHIEeHCcaTopa.

B sakmoyenwe OTMETHM, YTO TepMHH <«JHH3a» TPHMEHSETCH IO
4HAJIOTHH C ONTHYECKHMH JIMH3aMH, TIe KOHIEHTpAaLHsi HJIH pacCeHBa-
HHe CBeTa NOJIyYyaeTcss 3a CYeT TOrO, YTO JYYH NPOXOASIT B Pasyud-
HBIX TOYKaXx JIWH3Bl pasHble NyTH OJjarogaps yeMy H3MeHsieTcs dasa
CBETOBHBIX KosneOaHHH nJsi KaXaoro u3 jydei.

PASJEJUTEJIBHBIE ®UJIBLTPHI

B wmuoromoaocubix AC roqoBKH, NpegHasHayeHHbie BOCNPOH3BO-
JUTh pasHbie YacTH YaCTOTHOTO AHaNa3oHa, BKJAKOYAKOTCS uepe3 Tak
HaspiBaeMBe pasfenuTelbHble QuabTpel. Mx nHasnauyenue 3akiaiouaer-
Csl B TOM, 4TOObI MPOMNYCKATb K Ka)XAOH TOJIOBKE HampsiXkKeHHE TOJIbKO
HYXHBIX YacToT. DTH QHJIBTPH pa3/iHyaloT 110 KpPyTH3He chaja 3a
npelenaMu BhlcUled MM HH3MWeH rpanuyHofi yactoTol. OGBIYHO TIPH-
MEHSIOT (UIAbTPH € KpYTH3HOH cnaja 6, 12 uan 18 1B ma okrasy.
Ilo cxeMe MX pa3mensioT Ha GUABTPHl AJIS IBYANOJIOCHBIX M TPEXmo-
aocubx AC. MCXOIHBIMH JaHHBIMH [Jsi pacuera sBJAAKTCA 4acToTa
paszena M CONDOTHBJEHHe TOJIOBKH B paboyelt nojoce QHJIbTPA.
Ha puc. 89,a, 6, 8 npuBeaens cxempl (GHUILTPOB C KPYTH3HOH cnana
coorBeTcTBeHHO 6, 12 n 18 1B/okTaBa. B BepXHeill uacTH KaXKIOro H3
PHCVHKOB NpPHBOAHTCS cxema ¢uabTpa aasi aByxnonocHofi AC, a B
HHXKHeH — aasa TtpexnogocHod. Ha kaxpgom pucyHke npuBejeHa Tak-
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XKe (opmysa MJisi ONPENESieHHs] 3JieMEHTOB 3THX (uibtpoB. EmkocTH,
HHIYKTHBHOCTH M CONDOTHBJEHAS COOTBETCTBEHHO AaHB B (hapajax,
reipn u oMax. KoupeHncatopsl GuJIbTPOB BHIGHPAIOT H3 HOMEHKJATY-
PB BHIIYCKaeMbIX NPOMBIUIEHHOCTHIO H3ZesuH. Boubiue Bcero mnon-
X0AT nJsi pasfeluTeNbHBIX GUIBTPOB KOHAeHCaToph Tuna MBIC,
mapaMeTphl KOTOPBIX MIPHBEleHBl B NPHUJIOKEHHH 6.
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PHC. 89. CxeMbl pa3sfesiHTeNbHEX (GUILTPOB

£,=Fl2mly =1/2%RG;

HTo Kacaercsi KaTylleK HHIYKTHBHOCTH, TO HX H3IOTaBJUBAIOT Iye
TeM HaMOTKH 06e3 XKeJIeBHOro ceplleyHHKa BO U30eXKaHHe HCKaXKeHHH,
o0yclIOBNE€HHBEIX TNepeMarHuunBanueM. [IpakTHyecKH ONTHMaJbHAsi B
CMBICJIE MAKCHMyMa OTHOLIEHHsSt HHAYKTHBHOCTH KATYLIKH K ee aKTHB-
HOMY COTpPOTHBJEHHIO KOHCTPYKUHS IOJydyaeTcs, KOrjaa BHYTPeHHHH
AUaMeTp LHJHHAPHYECKOH OOMOTKH BIBoe OOJibille ee BBICOTH A, a
BHEIIHAN xuameTp B 4 pasza Goapule £ u B 2 pasa Goabule BHyTpeH-
Hero auamerpa. Ilpu 3tux ycaosusix 3Hayenue h= V L/R/0,866 wm
(L, mxTH, R, Om), aauna nposona [=187,3V LA, uncno Butkop N=
=19,88 ) L/h, nuamerp npopona (6es usonsiuun) d=0,84-A/) N mu,
Macca nposoma m= (h3/21,4)-103 kr.

ITpumep. OnpenennTs nauHbie KaTyIIKH HHIYKTHBHOCTBIO 3,37 MR
pasnesHTeNbHOrO QUIbTPA, HATPYXKEHHOTO TOJOBKOH CONpPOTHBJEHHEM
15 Om. AKTHBHOE CONPOTHBJIEHHE DAacCCYUTHIBAEMON KATYLIKH BBIGH-
paeM paBHBIM 5% OT CONDOTHBJEHHS TOJOBKH. ITO COOTHOIIEHHE
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MOXKHO CYHTaTh BTOJHe NpHeMJeMBIM. Torma R=0,05-15=0,75 Om,
otkyna L/R=23,37-10%/0,75=4500. Bricota o6MoTkH h=}/ 4500/0,866 =
=24,5 MM, mauHa nposopa [=187,313,37-103.24,5=535-10* MMm=
=053,5 M, uncao BuTkos N=19,88) 3,37-10%/24,5=233 Butka, nua-
MeTp ngyoaona d=0,84-24,5/) 233=1,35 mM, Macca mnpopoja m=
= (24,5%/21,4) -103=0,69 xr.

EcrecTsenno, nosyyenHble YHCAA AONKHBI OHITH OKPYIVIEHBl, W B
OepByl0 oOdepenb AHAMeTp INPOBOAA, A0 OJAHKAHIIEro CTaHIapTH30-
BaHHOro auamerpa. OKoHYATeJbHO HHAYKTHBHOCTH NOATOHSIOT HyTeM
H3MepeHHsi Ha MOCTHKe, OTMAaThiBasi MO HECKOJbKY BHTKOB OOMOTKH,
HaAMOTaHHOH C HEKOTODBHIM MNpEBbLIIEHHEM YUCjIa BUTKOB CpPaBHUTEJIb-
HO C pacCYyuTaHHbIM. KaTymlKM MOXHO HaMaTHBAThb Ha MJacTMacco-
Bble, N€peBsiHHble WJIH KapTohHble Kapkacel. [Ipumensiercsi u 6eckap-
KacHasi HaMoTKa (pmc. 90), n/1st Toro 4YTOGH KaTyllKa He pa3BaJii-
Jlach, BHTKH IIOC/le HaMOTKH KaXJAOro cJOsi NpOMa3bBalT KleeM
B®-4. Ecnu ecTs BO3MOXHOCTB, TO HJISi TOJHMEPH3ALHMH Kies KaTyul-
Ky 3aneKkaroT B TepMmocraTe npu temneparype 140—160°C B Teuenue
1 u. Ecnu takofi BO3MOXKHOCTH HeT, TO KaTyllKa OOJKHA OHITb Bbi-
CylleHa TIpH KOMHAaTHOH TeMnepatype B TeueHHe cyTokK. Muorza mpo-
BOJ, B KayecTBe KOTOPOTO MpPEATOYHTAT Map-

d
ky I19J], GriBaer mokphT Kakum-1u6o Mac- | Ty,
noM. Torma nepex HamoTKo#i HAM B ee Ipo- F t
o L 4
[lecce NpoBoJ HYKHO NpOTepeTh BATKOH, CMO- i P
© 0 Brgan. ]
geHHOH cMecklo U3 509% crnupra u 50% OGen- —

34HA MJIH, B KpaiHeM cJyyae, YHCTHIM OeH3H-
HoM. Co6panHbiii B cMOHTHpOBarHH (uapTp, FPAC. 90. Cxema Gec-

’ R ’  KapKacHO#H HAMOTKH
UI2I0T Ha NOJIOYKe, YKPENJeHHOH BHYTPU KOp-
nyca AC. PasyMmeercs, Bce 3JeKTpHUECKHE COEHHHEHUS NOJKHB OHITh
XOpoLIo TIponasiiel BO H30e)KaHHe HIOPOXOB M TPECKOB, MOTYLIHX BO3-
HHKHYTb H3-3a NJOXHUX KOHTAKTOB.

HUSMEPEHHE ITAPAMETPOB AKYCTHYECKHX CHCTEM

B npenbipymux pasgenax Mbl O3HAKOMHJHCH C OCHOBHBIMH Iapa-
MeTpamH, KOTOphie XapakrepusyioT pabory AC. 3tu mapamerps onpe-
AeJISIOTCA € MOMOINBIO COOTBETCTBYIOIIHX H3MepPeHHH, KOTOpble MOTYT
ObITe pasieseHBl Ha JBe OCHOBHbIE IPYIIIHI: JEKTPOAKYCTHYECKHE H
sneKkrpudeckne. IlepBrie H3 HHX XOTs H HecyT HauboJaplIyid HHOP-
MallHi0, BMeCcTe C TéM H HauboJee CJOXKHBI, TaK KaK OJsi CBOEro BH-
IIOJHEeHHUs] TPeOYIOT He TOJBKO CJIOXKHOH alnapaTryphl, HO H CNeNualib-
HBIX YCJOBHH H3MepeHHH, KOTOPBIMH MOTYT pacrnonaraTth TOJbKO XO-
pOILO OCHAIEHHEBIE CTenHalu3upoBaHHble Ja60opaTOpuH, 8 UMEHHO, 3a-
FJIyLIEHHHVH 3BVKOMEDHBIMH KaMepaMH. YCTPOHCTBO TaKHX KaMep
BeCbMa AOPOrocTosilie, 0CO6eHHO eCJH HYXKHO H3MepsATb B HUX AC, Ha-
YHHas C CaMbiX HH3KHX YaCTOT. B 3TOM ciyyae Kamepa [OJKHA HMETh
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6oJbLIHe pa3Mephl, XOTSI H MEHbIlIHe N0 CPaBHEHHIO C AJHHOH BOJHBL
Ha 3THX YacToTaX, HO CPaBHHMBIE ¢ HUMH (maxe Ha yactoTe 50 I'm
OJuHa BOJHB O0Kojio 7 M). CTeHbl, TOTOJIOK H MOJI KaMephl AOJXKHHI
6bITL OTAENaHbl 3BYKONOIJIOIIAOIHMM NOKPLITHEM, B KaUYeCTBe KOTOPOTO
TIPEUMYIIEeCTBEHHO HCIOJNb3YIOT KJIHHbS H3 TOHKOTO CTeKJIOBOJIOKHA
(puc. 91). K 6oapmme pasMepnl KaMephl, U ee 3BYKOTOINIOLIAIOLAS
OTAeNKa cAy¥kaT OJHOH UeJH — HCKJIIYHTh B KaMepe OTpaKeHHs H
TeM CaMbIM CO3JaTh B He#l ycaoBHs cBOGOJHOTO NpocTtpaHcTBa. B Ta-
KHX KaMmMepax H ONpenejsioT OCHOBHbie mapameTrpnl AC, a HMEHHO:
4acTOTHbIe XapaKTeDHUCTHKH KaK OCeBhle, TaK H ION pa3JHYHBIMH yT-

HyHonoeromumens

= wwwé

PUC. 91. YcrpoficTBO H3MepHTEJbHOH 3arJylIeHHOH KaMmephl

JaMH K OCH, HX HepaBHOMEPHOCTH, CTaHIapTHOEe 3BYKOBOe IaBIEHHE
(XapaKTepHCTHYECKYIO0 WYBCTBHTEJIBHOCTb), CpeJiHEe 3BYKOBOE naBJie-
HHE, XaPDAKTePUCTHKH HANpPAaBJEHHOCTH, HEJHHeiHble HCKaXXEHHS H 1p.
TunuuyHas cxemMa M3MeDUTeJbHOH YCTAHOBKH IpHBeleHAa Ha pHC. 92.
Hanpsixenne or 3ByKoBoTO reseparopa I mnojaercs Ha MOULHBIH
YCHNIUTeAb 2, BHIXOJHOE HaNpsiKeHHe KoToporo noasojautces K AC 3.
3BYKOBOe jaaBJeHHe, pa3BHBaeMoe
7 ero, BO3J1eUCTBYeT Ha H3MEPHTEM]b-
7 2 |’]<| q__r? Hulll MHKpodOH 4, HMelowu#i BeChb-
=l o el Ma POBHVIO YaCTOTHYIO XapaKTepH-
J CTHKY, T. €. YYBCTBUTEJBHOCTH, Ma-
JIO 32BHCSLIYIO OT 4acToThl. Beixog-
HOE HanpsiXeHHe C MHKpO(dOHa 110-
naetcsi Ha MHUKPOMOHHBIH VCHIH-

16 | re1n 5, K KOTOpOMY MOIKJIIOUEHO
CTPOHCTBO aBTOMATHYECKOH 3amnu-
PUC. 92. Cxema M3MepeHHs YaCTOTHHIX yeTp

CH XapaKTepHUCTHK 6. YcCTpo#CTBO
3alUCH HMeeT MeXaHH3M, TpPOTH-
rHBaIoOui OyMakHYIO JIEeHTY, H MHUIVIlee VCTpoiicTBO (nepo), nepeMe-
uiamouleecss NepHeHAUKVASPHO HaUpaBJeHHIO IBUMKEeHHs JeHTH. Mexa-
HH3M MPOTATHBaHHUsi OOLIYHO »eCTKO CKpellJleH ¢ BaJioM KOHJAeHCa-
TOpa NepeMeHHOH eMKOCTH 3BYyKOBOrO [eHepaTopa, HPH BpalleHHM
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KOTOPOTO H H3MeHsieTcsi (MPHMEPHO Mo JorapHMuyeckoMy 3aKOHY)
yacTtora resepatopa. TakuM o6pasoM, H mnepeMelleHHe JIeHThl MPOHC-
XOAUT MO JorapudMHUeCKOMY 3aKOHY B COOTBETCTBHH C H3MeHEHHEM
yactorhl. [lepememenne nuinymero Mexasu3Ma (nepa), Osaaropaps
COOTBETCTBYIOLEH cxeMe MHKPOQOHHOro (MJH BCIOMOTaTeJbHOIO) YCH-
JIUTEJIsi, NPOUCXONUT TNPONOPLUHOHAJBHO JOrapH(My BXOLHOrO Halpsis
KeHHsT MHKPOGOHHOrO YCHJIHTENS H TeM CaMbIM JiorapHpMy B3BYKO-
BOrO AaBJeHHs, BO3ielcTBylolero Ha MuHKpodon. B pesynbrare 3a-
nuch Ha GaHKe aBTOMAaTHUYECKOro YCTpOHCTBa MPOHCXOAHUT B JBOHHOM
jorapuvuyeckom MacuTabe Kak N0 OCH OpAHHAT (B Henubenax}),
Tak ¥ mo ocu abcuucc. Ecnu Ha 3ToM 6JaHKe 3aNlHCHBATh HE TOJBKO
OCeBble YaCTOTHbie XapaKTepHCTHKH rosioBkH uau AC, Ho Xapakre-
PHCTHKH TOA pasHbMH yriaamu (puc. 93), TO 3TO HaCT BO3MOXKHOCTBb
CYyAHTb O HaNpaBJIEHHOCTH 3TOH rosioBkH Hau AC.
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PHUC. 93. YacroTubie xapakrepucTHku rodioBku 10T -20 nmop pasubiMH yriamus

Ecsu Tenepb BMeCTO MHUIIYHIETO YCTPOHCTBa BKJIOYHTL 2HAJH3ATOP
rapMOHHK, TO MOXHO ONpENeNHTb H HeJHHeHHble HCKaXKEHHS.

YacTtoTHble XapaKTepHCTHKH H XapPaKTEPHCTHKH HaNpPaBJEHHOCTH
MOXHO OmpelesiiTh He TOJBKO Ha YHCTBIX TOHAaX, T. €. HAa CHHYCOH:
JajbHBHIX CHTHaJaX, HO H Ha noJgocax wWwywa. Hawubosee pacnpocrpa-
HEHHbIMH B HacTosillee BPeMsi LIYMOBBIMH CHTHAJIaMH JAJS H3MepeHHH
sBasitorcsl 1/3 okraBHBble mosocel myma. Clienyer OTMEeTHTb, YTO HaM-
O6onee ynorpeburesbHBIM paccrosinueM oT HcneityeMol AC pno usMe-
DHUTEJBHOTO MHKpO(doHa siBasiercss paccrosiHiue 1 M. OnxHako uHorza
CepyT M Ipyrue pacCTOsSIHHSA, HO pe3yabTaThl H3MepPeHHH Ha HHX NpH-
BoisaTcs K 1 M. Bosee mosHo MeTromHKa 3/7€KTpOaKyCTHUECKHX H3Me-
pEHHH YCTaHaBJHBABTCS TOCyZapCTBeHHEIM craHpaptom 16122—78
«I'poMKoroBopurenn. MeTonbl 3JeKTPOAKYCTHUECKHX HCIBLITAHHI».
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Kak ykaseiBanoch, 1npoBelieHHE 3JMEKTPOaKyCTHIECKHX HCIBITAHUR
ROCTYMHO JIHINb XOPOIIO OCHALIEHHBIM CNelHaJH3HPOBAHHBIM Jabopa-
TopHsiM. BoJee noCTynHb u3Mepenus snektpuieckue. OHH NAJOT BO3-
MoxHocTe mpoBeputh AC Ha oTcyTcTBHe HpeGe3kaHMsi, OTMpeNeNHTH
€€ . CONpOTHBJIEHHE, DE3OHAHCHYK HacTOTY, AOOPOTHOCTh, 3KBHBAJIEHT-
Hbifi 00BeM. [/l BHINONHEHHS 3JeKTPHYECKHX H3MepeHHH HeoGXomH-
MO HMeTh JIMIIb 3BYKOBOM TIe€HepaTop, YCHJIHTeNb H 3JeKTPOHHHIH
BOJIbTMeTp. BkJIlOuasi 3ByKOBO¥ renepatop Ha Hcnbityemylo AC gepes
YCHIHTeNIb W H3MeHsisl HellpepBIBHO 4acCTOTY IeHepaTopa B AHalla3oHe
AC 1pu HanpseHHH, MOABOIHMOM K CHCTEME, MOXKHO MNyTeM npo-
CAYHIHBAHASA YCTAHOBHTh HaJIHUMe MJH OTCYTCTBHe Ape6e3¥KaHHs Y HC-
NBITYEMOH CHCTEMH. DJeKTpHYeCKoe compoTHBJAenHe AC Ha KaKOH-TO
JacTOTe HU3MepsAeTCs C MNOMOWBIO MarasHHa CONPOTHBJIEHHH TaK. 4TO
Ha HeM NOAGHPAIOT TaKoe CONPOTHBJEHHE, YTO NpPH MepeKTIOYeHHH
BOJIbTMETPA C HEro Ha HCOKTYEMYIO
AC rnokasaHus BOJbTMETpa He

1z]
xd I MEHSIOTCs. BhICTaBJAeHHOMYy MpH
N2 3TOM Ha MarasHHe COMPOTHBJIEHHIO
H paBeH MOAYJb 3JIeKTPHYECKOTO
2y o e il CONPOTHBJIEHHSI TOJIOBKH, OTKpPHI-

ToH, 3akpeitofi AC. Pesonanchas

yactrora AC onpepensiercs no ua-

CTOTE, Ha KOTOPOH MOAYJIb 3JeKTpPHU-

S uyeckoro conporuBienus AC makcu-

0 & MaJieH.

Ins onpeneiends 3KBHBaJeHT-

PHC. 94. Cxema ompenesteHtst Lo6POT- yoro ofbhema FOJIOBKH [OCAEI0BA-
HOCTH TOJIOBKH H aKYCTHYeCKOH CcHC-

TeMbl TEJbHO ONpeleNsiOT ee Pe30HaHC-

Hyl0 yacTtoty 6e3 odopmuenus fo u

Jajiee Pe30HAHCHYIO YaCTOTY fo1 3TOH 3Ke roJIOBKH, MOMEIIeHHOH B 3a-

XpeiTOoe oopmieHHe H3BecTHOro obbvema V. Torma 3kBHBaJeHTHBIH

o0peM Vs, Moxer Obith onpepesied no Qopmyse Ve=V- (f201/f20—1).

Hanpumep, ecnn pesoHaHCHas 4acToTa roJioBKH coctaBaseT 30 I'm, a

pH NoMelleHHH ee B 3aKpuiThii 06BeM (100 n) —45 T'u, To 3KBH-

BaJeHTHHH 00BbeM roJioBKu 6yner cocraisth Vs.=100- (452/302—1) =

=125 n.

Heckonbko caoxHee onpenpedsiercss n06poTHocTs. Jlas 3Toro
(puc. 94) HaxoAHM CONPOTHBJIEHHE HCIBITYEMOH TOJOBKH Ha NOCTO-
AHHOM TOKe (MJIH Ha BeChMa HH3KOH 4acToTe) 2; M Ha pPE3OHAHCHOM
JacToTe Zp. Jasee HaXomsAT NyTeM H3MeHeHHsi 9aCTOTHI Te ee 3Haye-

HHs fi, fo, OPH KOTOPHIX CONMPOTHBTEHHe Zg=} 2z1Zp. TOrma HCKOMOe
3rayeHHe fO6POTHOCTH OyIeT

Q= 'V 1 Fife _ _21_ fife

Z
n (P—F) ¥ 2 (i—fo i tie

Hanpuvep, mycts conpotusnennie AC nma BechMa HH3KOH 4YacToTe
cocraBasano 4 Om, a Ha pe3onaHcHo#i yacrote 30 'm— 16 OM u na

gactote 20 I'm paBuo V/ 4-16=8 Om. Torzaa
36



Y 20-30 6
Q= V“l_é‘°(30——20)-(30+ 95 = 1 = 0,99

OTmeTHM, 4TO TaKoe onpeje/eHHe PE30HAHCHOH 4acTOTH H 00—
POTHOCTH CHpaBen/IHBO IJIf TONOBOK OTKPHITHIX H 3akpbiThix AC. Hduas
CHCTEM Xe C (pa30MHBepPTOPaMH H C NACCHBHBIMHM H3JydaTeJsMH NpoO-
CToe MOHSTHe HOOPOTHOCTH He HMeeT MecTa W MO3TOMY ero He HMeeT
"CMbICIa onpenensith. OQHAKO MO YaCTOTHOH XapaKTepHCTHKe MOAYIs
fIOJIHOTO 3JIEKTPHYECKOTO CONPOTHBJRHHSI MOXKHO CYIHTb O CTeNeHF
sdpdextuBHocTH AC ¢ ®H u AC c I1H, xak 3To yKasbiBajoch B COOT-
BETCTBYIOIIHX naparpadax.



INPHJIOKEHHE 3. METOJ{ 3JIEKTPOAKYCTHYECKHX AHAJIOI'HHA

Has anamusa AC, Kpome MeTola SJEKTPOMEXaHHYECKHX AHAJOIH, OMHCAHHOro
§ 1, sacto Hcnosb3yeTCs NPH pacyeTax H METOJ 3JEKTPOaKyCTHWeCKHX auanoruii. [lo
3TOMY METO/y aHaJIOrOM 3BYKOBOrO JaBJIeHHs p CYHTalOT Hanpsikepie U, ananorom
KoneGaTenbHofi cKopocTH V — mioTHOCTH TOKa ¢, a aHajoroM OGHEeMHO# CKOPOCTH
konebanuit VS — rok i

KomOuHauuH H3 aKyCTHYeCKHX H MEXaHHYeCKMX CHCTEM TAKIKE MOMKHO paccmar-
PHBaTh C MOMOLIBLIO 3JIEKTPOaKycTHYecKux amnanorufl. [lpu nepexone OT Mexanutue
CKHX CHCTeM K aKyCTHYeCKHM BCe MeXaHHYeCKHe CONPOTHBJEHNsi 2y HeOGXOAHMO 3a
MEHHTb H3 COOTBETCTBYIOLIHE HM aKyCTH4YeCKHe 2a, a2 CuJH F H ckopoctu V coorser
CTBEHHO Ha [laBJIeHHs p H oObeMune ckopoctH V-S= Vge.

IMokaxem, kak 370 Jenaercs. C onmoit cTopodH, zm==F/V. C apyroii cTopoum,.
F=pSx; Vos=V-8y, rae Sy — sdp¢exTuBnas miomans nuddysopa ronoBKH.

AkycthHueckoe conpotuBnenHe 2a=p/Vo6. CnenoBartenvno, Zy==F[(S2;VS%)=
=F[(VS8?%;) =2u/S?;. Hcxons u3 mnocjenHero paBedcTBa, MOMHO {I0OKa3aTh, uUTO:
My =muS%, Su==5a8%;, ru==raSy, TA€ My, Sn, I'nm — COOTBEICTBEHNU MeXaHHUECKHE
Macca, ynpyroctb ¥ conpotHsjieHue. OGLIYHO HHAEKCH <«M» ONMYCKAlOT.

[TpuMensiss 5TH COOTHOWIEHHs!, MOXHO npH pacyerte, nanpumep, AC ¢ ®H uwau AC
¢ IIM sHauuTenpHO yNPOCTHTH pacyeTHLle BhIpa)cenHs. JeHCIBUTCABHO, HCIOJAbIyS
aKyCTHYECKHH aHaJor MeXaHOAKYCTHYeCKOi CHCTeMbl, MOYKHO pACCUHTATh YKasaHIinie
AC ¢ moGeim cooTHOWIeHHeM mow@Aneil AH(pGY30pa ronOBKH H Orsepcrus ¢ason
BEpPTOPa HJIM IJIOAJH MACCHBHOIO H3JNyyaTess, H 3TO HHKaK li¢ YCJIOXKHHT pacycra
MOCKOJIbKY BCE I1apaMeTpel C MeXanHYeCKOH CTOPOHH Y¥Ke NPOUOPMIPOBAHB OTHOCH
TeAbHO Iowaan audgysopa roaoBKH.

OPUJIOKEHHE 4. BHIBOJ] BHIPAJKEHUSA JIJIA PACYETA
BEJIHYHHBI k=i¢/io A3 (40)

Jlnsi HaxOX[eHHs BeNH4YHHB K DACCMOTPHM YNpPOILEHHYI) CXeMy AKyCTHYECKOro
anasnora AC ¢ ¢H, uzobpaxkennoro Ha pHc. 50. O6G0O3HAUHM 110JIHOE AKYCTHYECKOe
CONPOTHBJIEHHE MOABHIKHOH CHCTEMH TOJIOBKH 2o, NOJHOE aKyCTHYCCKOe CONMpOTHB.e-
HHe pa3peTBJeHHsi «I» — Zp, BXOAHOe akycruueckoe comporupiiende AC ¢ OH — zy,
BXOJHOE aKyCTHYeCKOe CONpPOTHBJEHHE T'OJIOBKH B 33KPHTOM O(OpMJIEHHH — 23

Torpa cymmaphas obbemHas kosebatenvuasi ckopocts AC ¢ ®U

p Bli zp Zp BlLU
d)= ——] = ¥
zp Sllo slje B2 2
€ SIS S Ry — |z
(Re+ R S7
a o6beMHas KoseGaTeJbHasi CKOPOCTb Ha NMOBEPXHOCTH FOJIOBKH
. BlU
xo = -
Bp
(Re+ R ( — + zs)
(RP + Rli) Sn
Orciona
B2 |2
] 2 + 23| 2p
% (Ro+ Ry S2
ke —— = + g . (1}
X0 B? |
5 +2p|s/iw
(Rl‘ + RH) Sn

9]



HanwineM pasBepHYTHe BEIPaXKeHHS AJS Bcex cOnpoTHBienufl, Bxogamux B (1):

e B +r +f(wm—“§'L)'
°—[(R.~+R.os§ “] e
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[ (Re+ Ry S2 "] © o
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sljo
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Zp = PP ———n ; 29 =25+ 2p-
Torzna
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{((Rr—{-RH) sﬁ u r")_H L L +;‘ o r4j (wm—-slm)}

(2)
ITposonuM c (2) psa HecNOXKHBIX Npeobpas3oBaHui
W My —Sy/ D—S5/®

14  _+4
.= (Rl"'l“RR) Sn
wmll_sl]/m S/(BD
14 —E'fi—;-l—ro | =l g | T T
(Re-+Ry) S (Re+-Ry)S} [1 4 (mm—-s/m )]
r
(1+jom/r)

X . (3)

)

YuaurbiBag, 40 Qo=wem/re, 3anumem (3) B BHIe
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g ) R ]

A0 © S O
b s r
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\ O¢ (1))
?JIH Za/pHeRIIHX yupoulenndi BBereM O6O3Havenus: f=w/wo; N=5[So; [=wo/wg.
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A okoruartenbHo
k] = {(1—QQp I (2—n—1)}2 4+ —

[ ()] e~
e )]

o () e (i)

TIpr HacTpofike (asonHBepTOpa Ha Pe30HAHCHYKO YacTOTY TOJIOBKH BHpaxeHHe (4)
yNpollaeTcs ¥ INPHHUMAeT BHA

——
(1—a@p @—n—{t Qo+ o )}

[ P = ey

TPHJIOKEHHE 5. BEIBOJ] BRIPAJKEHHKSA [JId PACYETA
BEJIMYUHBI k=ig/% (47)

4)

tk|=

Onsi HaxoXJeHHsi BeJHYHHB k& PacCMOTPHM YNpPOIIEHHYIO CXeMYy aKyCTHYECKOro
ananora AC c [IH, usobpaxennyio Ha puc. 63.

O603HaunM noJiHOe AKYCTHYECKOEe CONPOTHBJIEHHE TOABHXKHOH CHCTEMHI TOJIOBKH
25, DOJIHOE aKyCTHYEeCKOe CONPOTHBJEHHE pasBeTBAeHMs (B TOuke [) — 2p, BXOIHOE
akyctrHyeckoe conporuBienne AC c ITM — zz v BXOjAHOe aKyCTHYeCKOe CONpPOTHBJIE-
aHe AC 6e3 [TH — z,.

Torma cymmapsas oGbemHas kKonebatesbHasi ckopoctb AC ¢ ITH

H Bli 2z . BlU Zp
B Z o B2 [2 su/j®
e — |
(Rr+ R Sy
a o6pemHas konebarenbHas ckopocts AC 6e3 ITH
B BLIU
= g
; B:E
(Re + Ry it
[ (Re+Ry) SE
Orcrona
B3 2
; [ 2 "‘33] “p
. (Re + Ry S5 | )
Xp B2 [? . )
; T2 |sklio
(Re 4 Ry S

Hanuuem Ttenepbs pasBepHYTHe BhipaiKeHHsi IJs BCeX COIpPOTHBJAeHHH, BXons-

mux B (1)

2= + |-|-'[ m /o]

% o (1) —Sg/w};
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B2
Zg = [ + 79 ] + j [o my—sp/w —s/w];

(Ry + Ry S;;

o B r+j(om—s/w) .

T jo rdj(lem—s/o—sy/o)
Zp = zo—{—zp.

Torpa sBeipaxenue (1) npuMer BHI

B
{[ (Re + Ry) S2 +"]++

- B - S
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HOasi paneHefINHX YOpOWleHHH BBeAeM cleayioude o6o3HaueHus: [=w/wo, N=Sk/S,
l=wo/wn, p=5x/S, Qu=wuM/rs=5/Wnly, TAe ©n— PE3OHAHCHAN KPYroBas YacTOTa
HACTPOHKM NacCHBHOro u3ayuateds, Qo — HEOGPOTHOCTH ITACCHBHOIO HajyuaTess.
IIpoBons ¢ (2) psn HecnoXKHHX npeo6pa3oBaHui, MoJyyaeMm
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HPHJIOREHHE 6. IAPAMETPEl KOHIIEHCATOPOB MBI'O
(METAJIJIOBYMAJKHBIE, TEPMETA3WNPOBAHHBIE, OJTHOCJIONHBIE)

HoMunanvuoe nanpsixenue, B
Hompananbuas 160 300 400 500 600
eMKOCTh, MK®P
FaGapuTHBIe DasMeDBl, MM
0,25 —_ — - — 25X 31X 11
0,5 — — — 25X31X11 25X31X16
1,0 — 25X31IX11 [26X31X16 [25X31X21 25X 31X26
2,0 25X31X16 |25X31X21 |25X31X26 |50X46X11 50<46X26
4,0 25X 31X21 50X 46X 11 [50X46X16 |50XX46X21 50X46X26
10,0 50X46X16 [50X46X21 |50XX46X31 [50X46X41 504656
20,0 504631 |50)X46X41 |50XX46XX61 |50X46X76 =
30,0 504656 |50X46X56 | — — —
Mpumeuanusn: |. KoulencaTopbl Ha OOnblIHe HOMHHAaJBHBIE HAUPSAMNEHHS HMeeT CMBICH

ODHMERNTL TONMBKO B TeX CAy4asiX, KOorJAa HeT HOMHHAJIOB KOHIOEHCATOPOB HAa MeHbIIREe eMKOCTH
N HanpsMXeHHS.

2. IpuBepenHBle pPa3MepH He YYHTHBAIOT BHCTYDAKODIHE 32 HHX KOHTAKTH B JaOKH KDeH«

RCHHS.
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