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NPEAHUCJJTOBHE

I'poMKOroBoOpHTENH MOMKHO OTHECTH K CaMbIM DAaclpocTPaHEHHBIM
3JIEKTpOoaKycTHuecKAM npuGopaM. OHH MIPHMEHAIOTCA B paAHONPHEMHH-
Kax, TejeBH3opaX, SBYKOBOM KHHO M BO MHOTHX ADYTHX YCTpoHCTBax
H CHCTeMax,

Henosb3oBanie TPOMKOrOBOPHTENEH TeCHO CBSI3aHO € HX AaKYCTH-
yeckHM oopmieHHem .(IIHT, KpaHl, AWHK, (asouHseprtop, pymop). 3To
odbopM/eHHe OKa3blBAeT 3HAUMTENbHOE BJMAHHE Ha aKyCTHYeCKHe CBOIH-
CTBa 'H XapPaKTePHCTHKH TPOMKOroBOpHTens. BocnpousBemeHdne HHM3LIMX
YyacCToT, HaMNpPaBJEeHHOCTh H3JIYYeHHsl, PABHOMEPHOCThL YacTOTHOH Xapak-
TEDHCTHKH 3BYKOBOTO [aBJEHHS, HeJHHeHHble HOKAXKeHHA H JApPYyrHe aKy-
CTHYECKHAe IapaMeTPsl FPOMKOrOBOPHTeNs B OOJbINOH CTemeHH 3aBHCAT
OT ero akycrHueckoro ofopMJaenns. Tlocnennee ompenenser Takke rafa-
PHTHL | BHELUIHMH BH TDOMKOrOBODHTE]A H, TaKMM 00pa3oM, MMeeT
elile J1eKOpaTHBHOe 3HZueHHe.

B npakTHYEcKOM OTHOWEHHH BeIGDAMHLIE THN OQOPMJEHHA TpPOM-
KOTOBODHTeJs ONpeje/igeT He TONbKO APXHUTEKTYPHYIO CTOPOHY YCTPOH-
CTBa, HO H CTONMOCTH MaTepHa/OB, a TakKXKe CJOXKHOCTb €ro H3TOTOB-
JIeHH . HOCJIEJIHHE ofcToATeNbCTBA MOTYT 0Ka3aThbCsl pellarlluMH LJs
MHOTHX paiHoJio6HTeNeH.

06 akycrHuecKoM ©(ODMJIEHHH TDOMKONOBOPHTEJEH OnyG/JHKOBAHO
CPaBHHTeJ]bHO MHOro MaTepnanos. OgHAaKo B OT/HYHE OT CAMHX [DOM-
KoroBopureseli, 10 KOTOPHIM HMeeTCsl HEeCKOJbKO XODOIIMX KHHT # 6po-
III0p, MaTepHasbl M0 aKycTHYeoKoMy OQOpMJEHHIO He coGpaHbl BMECTE,
YyTO 3aTpyAHAET JeATesbHOCTh PajHOMOOHTeN el B 3TOM HampaBJeHnH,
TeM 60Jiee YTO BONPOCLL TEXHOJNOIMHM ero H3roTOBJeHHs BooGuwe caalo
OCBelleHbl.

Hacroamasa 6pomopa cTpeMATCS B KaxkOH-TO Mepe 3aMOJHHTh 3TOT
npo6en. TIpH ee HanHcaHHH ABTOD MCIOJb30BaJ, MOMHMO CBOEro OMBITA,
HeKoTopLle MaTepHanbl, onyGJHKOBaHHBle B Hallled U 3apy0eiKHoH Tex-
HHYECKOH JIKTepaTtype 3a NoCJedHHE ToJbl.

M. 3ppyccu
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HASHAYEHHE AKYCTHYECKOIO O®OPMJIEHHA
TPOMKOTOBOPHUTEJIER

Ilpn paGoTe mpoMroroBopHTess ero auddy3op cosepinaer xoJeba-
HHS BHePel H Hasal C PasJHYHBIMH AMIJHTYAaMH B COOTBETCTBHH
C BeJIHYHHOH TOKAa, MPOXOMASAILIEro 4Yepe3 KaTYLIKYy TPOMKOTOBOPHTEMS.

Jipurascs Brepen, auddysop cKHMaeT BO3LYX mepen coGoil ¥ pas-
pexaer ero mo3alH cebd. B jpesyabTaTe 9THX CHaTuii H paspexeHuit
BO3AYXa, Tpuierawilero Kk auddysopy, ©o3naloTCA 3IBYKOBHE BOJIHEI,
PaCcIpOCTPAHSIOMIHECs CO CKOPOCThIO, MPHOMMsHTENLHO paBHOi 340 m/cex.
Omrako 3BYKOBEE BOMHH OT mMepelHell M BamHed cropom guddysopa
(BcorencTBHe TOTO YTO OXHA cO3RaeTcs CKaTHEM, a [Apyras — paspe-
XKeHHeM BO3AyXa) pasawgaoTcsa o (ase Ha 180° uTo coorBercTBYET
MOJIOBHHE JJ/HHBI BOJHH (Af2).

Ecomn B Touxky mnpocTpancmBa, Nie NPOH3BOAHTCS NPOCHAYUIMBAHHE
3BYKa MpHAYT ofe BOJIHB — MpSMas | ormbawoulas oT 3aiHell CTOPOHHI
nM(pdysopa, TO, HaKJIANBBAACH OAHA Ha UIPYrylo, OHH B3AMMHO MOUTH
OJIHOCTRIO YHHUTOMKATCH M 3BYK OGyleT peako ocnabaen. Taxoil sddekrt
HasbiBaencd AaKYCTHYECKHM KODOTKHM 3aMBlKaHHEM
[lpn eroMm, BMecTo Toro uTC6H BO36YKIATH BBYKOBHIE BOJHEI, [PACIPO-
CTpaHAIHecs Aaablre, Auddy3op OVIeT MEPETOHATh BO3LYX € OLHOM
cBoefl CTOPOHB Ha APYTYIO.

AxycTHueoKoe KOPOTKOe 3aMbIKaHHe NpPOABAAETcd ToJbko B o06JAa-
CTH CaMblX HH3KHX 3BYKOBBIX 4acTOT (nmpubausHTesbHo Jo 300 24), mpu
KOTOPELIX pasMmepnl mupdy3opa Majbl MO CPABHEHHIO C JJMHAMH STHX
BOJMH. [Jlnia GoJjiee BLICOKHX 3BYKOBBLIX MacTOT, MPH KOTOPHIX IJiHHA BOJ-
HBl MeHbIIle, BO3JeHCTBHME BOJHB OT 3ajneil CTopoHbl nud¢ysopa ocaad-
nsgenca caMuM gubdyzopom.

[TycTs, HampuMep, TPOMKOTOBOPHTENbL H3JAy4daeT 3BYK 4YacTOTOR.

c 340.100

= 800 —
=68 cm (c— cKopoCTb pacmpocTpaHeHus 3Byka B Bo3nyxe). Ecau ama-
Metp Aunddysopa nPOMKOroBOpHTENS pased 26 cM, TO A TPHX0A
B TOYKY TIPOCTYIIHBAHMSA, HAXOAAULYIOCH HA OCH MPOMKOTOBOPHTENS (JiH-
HHA, TIpoxoAsllasd qepe3d dleHTp Anddy3opa), BoaHa OT BagHeR CTOPOHH
ouddysopa momkHa Gyaer OpofAiTH nyTh, npubnusutespHo Ha 26 cm
Gonbmmii, yeM BoAHa 0T mepenHedl ero cTopons! (pue. 1). BTo o3ma-
yaeT, YTO B3BYKOBasf BOJHA OT 3alHell CTOPOHB mHddy3opa mpHmeT
B TOUKY TIDHEmMa ¢ IOMNOJHHUTEJBHBIM IOEBHANOM (a3bl, KOTOPLIA Oyner
ONpenensThCAd OFHOWIEHHEM pa3HOCTH [JHHB NOyTel OT mnepeaHei u
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3agHeft cropon auddy3aopa K ANHHe BOJHHL. B HallleM NpHMepe pasHOCTh
IAHHBl TyTe#l (npuGaH3uTeNbHO AHaMeTp aHbdysopa) cocTaBafeT
26 c¢m, a nnuHa BosHbI 3ByKa (uacrota 500 2y) pasHa 68 cm. CneaoBa-

26
TeJbHO, JOMOJHHTeAbHBI cABHT a3kl cpnou=§~8—20,4]\, T. €. Bclefl-

CTBHe orHGaHHs 3ByKOBO# BosHOH JHddrysopa noayuwnacs casur (asbl
okoJio 0,4 mAHHBL BOJHEL.

[Mockoasky 3ByKOBas BOJHA OT 3amHell ¢TopoHHE IHbbY30pa Beeraa
caBuHyTa mo ¢ase wa 0,5, peayabTHPYIOUHHA caBur dassl paccMaTpH-
BadMOH BOJIHBL IO OTHOUIEHHIO K BOJMHE OT mepemnell ctopoHsl auddyso-
pd COCTABHT Posm=0,4A+0,5A=0,9%. 310 03HAYALT, ¥TO BOJHB OT OGEHX
cropod auddy3opa MPHOVT B TOYKY NpHeMa MNOYTH B ONHHaKoBoH dase
(cnBur dasel Oymer 0,1A) H choXaTes, B pe3ydbTaTe Yero asykoBoe JaB-
Aenne BospacreT. Jas sByka uwactotoit 50 2y (A=680 cm) npu ToMm Ke
nnaMenpe aHddy3opa coszpaeTcd yCJIO0BHE, IIPH KOTOPOM CHBHT (pasbl

a
N
\S
SEPRE——.. |, ¥
i -~
—_— 2 112N
// '84 \
=
—-"/ %
o

Puc. 1. Hurepdepenuns Mex1y 3BYKOBHIMH BOJHAMH OT Nepef-
Hell ¥ 3agHedl cTopoH AHpdysopa.

26
’
BoaegcTBHe orubGanms auddy3opa COCTABHT BCEro JIMUIb ? Lot =(R0=

~0,04A, a o6wHH caBHr dassl ?;ﬁm =0,04A+0,5L=0,54A. TIpu rakom

caBHre Ga3bl 3BYKOBBle BOMAHB 0T ofeux cropod auddysopa OymyT
BHIUTATHCA OHA M3 IPYrofl M 3BYKOBOe [NaBJIeHHE De3KO ynajer.

M3 pasoGpanuoro mpuMepa cJenyer, 4To ecad oOWHA casHT ¢aswl
BOJIHBI OT 3agHell cTtopoHsl nuddy3opa B TOUKe TpHeMa 3BYKa pas-
HAeTcA lUesaoMy uMcay AauH BoJH (A, 2A, 3A u T. @), TO 3Ta BOJHA
GyaeT CKJIaNbIBaThCA © BOJHOR OT mepemHedi cropodsl muddysopa w
3BYK OyaeT YCHAABATHCA; eCAH oKe CIBMr ¢asbl paBeH HeueTHOMY
yucay aonysosn (0,0Mh; 1,0h; 25A u T. 1), To BOMHBEI GYAyT BBHINH-
TaThCs M 3BYK OyneT ocaabasaThes.

BrmupTanne ¥ cloXKeHHe BBYKOBBIX BONH Pas3/iMYHBIX YAacTOT B TOY-
Ke MX T[pHeMa CO30al0T MAKCHMYMbl H MHHHMYMEL (HOAbeMbl H TIPO-
BaJbl) 3BYKOBOTO maejaenus. Takoe BszauMoneficTBHe Bosn (HHTepde-
PEHIHA) MOMKeT NPOHCXOAHTH He TOJBKO MeXAY BOJIHAMH OT NepejiHed
H 3anHell cTopoH Auddysopa, HO HHOTAA TaKWKe H TMPH YIacTHH BOJH,
NPHXOAALIHX B TOYKY MpPHEMa Iocjae OTpaKeHHs 3BYKOBOH BOJHLI OT
KaKOH-THG0 M3 OTPayKaloUIUX MOBEPXHOCTEH, UMEIOIMXCT B MOMEeIIeHHH,
HMMenno nmostomy yacTOTHBlE XapaKTepHCTHKH FDOMKOrOBOPHTeNeH H3me-
PAIOT B 3A0TYILEHHBIX TMOMEIMSHHAX, BHYTDEHHHe ([IOBEDPXHOCTH KOTODBIX
[J0X0 0TPayKaloT 3BYKOBble BOJHE H, Tak#M o6Gpa30OM, MO3BOJSIOT MO-
JYMHTh YacTOTHYI XAPAKTEPHCTHKY, CBOGOLHYIO OT BJHAHHA MOMCLISHH.
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B ToM <cayuae, Korxa HMeercsl HHTep(depeHIHs MeMIY S8BYKOBbIMH
BoJMHAMH OT mepenuefi ® 3amueli cropon muddysopa, namboJbiias He-
PaBHOMEPHOCTh YACTOTHOH XaPaKTEPHCTHKH SBYKOBOrO NaBJeHMS OyAeT
HabaiofaTbcs BAOJML OcH Jguddy3opa NpH HAJIHYHA OCEBOH CUMMETPHH
TPOMKOrOBOPHTENS, ITO IPOHCXOAHT MOTOMY, YTO IPH STOM CABHT Qa-
3Bl 3BYKOBOH BOJIHE 3a cueT orubaHns 6yleT OJHHAKOBHIM BOKDYT BCEro
nuddy3opa (rpOMKOroBOpHTENH).

B cropoHe oT OCH TPOMKOrOBODHTENS H3-3a Pa3JHYKS 8 IAWHEe MYTH
AJA BOJIH OT |pasiuyHBIX macTed Aubddysopa X0 TOYKH MPOCHYLIMBAHNS
caBur (raspl BOJHEL 0T 00paTHOH# cTOpPoHE Auddry3opa TAKIKe OKasbiBaer-
€ pA3NHUHBIM 718 BOJH OT pasHbIX
yacrefi auddysopa. B pesyabrate
3TOTO MNoABbeéMbl H MNpOBajbl B 4a- o d
CTOTHOH xapakTepHcTHKe 3BykoBoro /20
AaBJeHMs, PasBHBAEMOrO TPOMKOTO- ., \
BopHTeneM, COOKY OT ero OCH Cria-
HKHBAIOTCH M XapakTepHCTHKa noay- gg
yaerca GoJsiee DOBHOM,

YTo6sl ycTpaHuTh KpaiiHe He- &F
JKenaTeqbHoe gBJeHHe HHTepdepeH- w

[IHH BOJIH HH3IIHX 9acTOT OT Nepea- e
Heit m 3aguedi cropon auddysopa, gg| =
NPHMEHSIOT pas3sHYyHBIE BHJADL aKy- f;‘,

J
cTHYecKoro OdOpPMAeHHS TPOMKOro-
BOpHTeNeii:  IMMT  (aKyCTHYeckHil & & W W a2 sy
sKpai), aKYCTHUECKHH MaSHPHET, pue 9 [pagw 2% ompeneeris

OTKPHITHIl HI# 3aKPHTHA AWMK,  pa0v6n0n agycTHUECKOTO SKPaHa,
(pa3oHHBepTOpP H  HATPABJSAKINHH

pynop.

Axyctrueckoe ohopMeHHe Mesecoo6pa3HO TOJLKO MPH  HAMHYHH
PPOMKOTOBOPHTENIS, GMOocOGHOr0 BOCHPOHIBECTH 'MHTEPECYONlHe HAC HA3-
e 4acToThl. JlAsT 5JeKTpOManHHTHBIX TPOMKOTOBOPHTENEH, mpelHasHa-
YEHHBEIX [AJf KaPMaHHBIX PAJHONPHEeMHHKOB # [IJIOXO BOCGMPOH3BOMSULHX
HH3LIHe 4acTOTHl, aKycTHYeckoe odopMienHe HelenecoofpasHo.

AKYCTHYECKHHA 3KPAH

HamGosee mpoCTHIM BHIOM aKyCTHYeCKOTO odopMJIeHHS TPOMKOTO-
BOPHTENsS fABJAETCS aKyCTHISCKHH oKpaH, mpeacTaBisomuii cofod va-
Ile BCEro JlepeBSHHLIH IUHT MPAMOYTOJBHOR (QOpPME, pa3Mephl KOTOPOTO
IJ7 'BOCITPOH3BENEHHSA HH3IUIMX MacTOT JOJIXKHBEI GBITH NOBOJBHO GOJIb-
IIMMH, Y4TO B (GOJILIIHHCTBE KJy4aeB HeocymecrsHmo. Hanpumep, nas
BoCIpoH3BeneHns Ge3 ocaabienns 3syka wacToToil 50 ey, maMHA BOJIEB
koToporo pasda 680 ca, HeO6XOAHMO, MTOGH ICTOPOHA 9KPaHa MPHEJH-
3HTeNbHO paBHsANack 340 cx (NONOBHHE OMHMHEBl BOJIHH) HAM 6oJiblle.
Opnako BNOJHE YAOBJNETBODHTENbHbIE pe3yabTaThl, O0COGEHHO ecsH
B YCHIHTeJe HUMeeTCH MOXLEeM EH3IIMX YacTOT, MOTYT GEITh MOJYYeHb
CO UIMTOM MEHBIIETO [PA3Mepa, CTOpPOHA KOTOPOro BEIGHPaeTcs IO KPH-
BOH Ha pHc., 2, B BABHOWMOCTH OT HH3UIeHl BOCMPOH3BOAHMON YacTOTHL

IIpu sTOM crnemyer HMeThb B BHAY, YTO B [CIyUae HCIONb3OBAHHSA
aKyCTHYECKOT0 9KpaHa, pa3Mepbl KOTOPOTO MaJbl MO (CPABHEHHIO € JJH-
HOA BOJiHbI, 3BYKOBad MOIIHOCTh, M3JyyaeMas TPOMKOrOBOPHTENEM Ha
YacTOTAX BHILeE ero OCHOBHOH PE30HAHCHON YAcTOTH, YBEeNMUHBAETCH Ha
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6 06 ma oxrasy!. [TosToMy mpH JXaHHBIX pasMmepax 3KpaHa mnis 7o-
BBILIEHHS OTAAYM HA CAMBIX HA3KHX YacTOTaX BBHITOMHO TPHMEHATH TPOM-
KOTOBOpHTENL C 00Jiee HH3KOH 4acTOTOH OCHOBHOrO Dpe3OHaHca.

Ouenn XOpolMM SKPAHOM MOMKET CJAYKHTh CcTeHa (meperopomxal)
HJIA TIOTOJIOK NOMELUEHHs, eCJH YCTAHOBHTB 'POMKOTOBOPHTEAL B OTBEP-
CTHH, CHENaHHOM B CTeHe WM notosxe. Takol onocol ycTawIBKH MOMKHO
MPHMEHHTD, eC/IH HYKHO O3BYYHTH OJJHAM TPOMKOTOBODHTE/IEM ABA GMex-
HEIX TOMeLIeHHsd, HaNpHMep ABa 3aja OXHIAHHA Ha BOK3aje M T. M.
XopowsmM MecToM YCTAHOBKH TPOMKOTOBODHTeNSI MOMKeT OhITh TaKiKe
NOBEPXHOCThL CTEHHOro 1uKada, Ho BCe 3TO SBJSAELTCST MOKJIIOHWEHHAMM.
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Puc. 3. YacToTHEIE XapaKTepHCTHKA IPOMKOrOBOPHTE/, YCTAHOBJIEHHOr0
B 3KPaHax pa3jHuHOi (opMBbL

H3 t1oro, 4io TOBOPHJAOCH 06 aKyCTHYeCKOM O(OpPMASHHH, ClaLyer,
YTO CHMMETPHYHOCTH 3KpaHa OTHOCHTEJbHO ocH AHPdy3zopa TakKe He-
KegaaTeqabHa, TaK KaK mpd 3ToOM B YaoTOTHOM XapaxkTepHCTHKE 'POMKO-
POBOPHTES TOABHTCA TAYOOKHI TpoBal B pesyJbTaTe aKyCTHYeOKOro
KOPOTKOr0 3aMbiKaHHd. DTO XOpPOIIO BHEHO M3 pHC. 3, Ha KOTOPOM mo-
Ka3aHbl YacTOTHble XapPaKTePHCTHKH TPOMKOTOBODHTENs, YCTaHOBJSHHO-
ro Ha uuTax pasadyHol ¢dopmbl. M3 pucynka ®uaHo, mro HanGoJbiuyie
HepaBHOMEPHOCTE MACTOTHOH XapaKTePHCTHKH NPOMKOTOBOPHTENs J1aeT
yCTAHOBKA ero B leHTpe KpYrJoro Iiura, T. e. lcay4ail HaHOGoJblueH
CHMMETDHH. 3HaWHTeJIbHOE YJAYYIIeHHEe 4YaCTOTHOH XapaKTepHCTHKH JI0-
CTHTaeTcsl MM HeCHMMETDHYHBIM SKPaHOM, MJAH aCHMMETPHUHBIM pac-
MOJIOKEHHEM TPOMKOPOBOPHTENs B 3KPaHe NpaBHAbLHOH (opMBI.

! OkTaBa — YaCTOTHBIH HHTEPBA/n MeXAY AByMs uvacToTaMH (00b-
eqnnawomui 12 moayToHoB), Jorapudm OTHOIIEHHS KOTOPBIX TIPH OCHO-
BaHHH 2 paBeH I OTHDLUE‘HHE 4acToT OJIHOHUMEHHBIX TOHOB OKTaBhl
paBHo 2.
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Yeranopxa MHTa ¢ TPOMKOFOBODHTEJeM B Yriy KOMHamHl yJjydiiaer
BOCHPOMIBEICHHE HU3LIKX 4ACTOT, TAaK KaK B 3TOM CJAVIae CTeHBl yrJa
CIyKaT NPOAOAXKEHHEM 3Kpaia, yBesuHBas ero sQdexTHBHbIE PaszMepbl.
ILLut, mpenHasHaueHHblil A4s 3TOro, CJAeRYET MOABECHTb B BEPXHEM YLy
KOMHATHI, MPHIAB eMy (OopMy OCTPOYTOJNBLHOIO TpeyronsHuka (puc. 4)
WIH Tpanemux. Mexay BepxHel KpPOMKOH WIMTA M [OTONKOM HeoG-
XCAHMO OCTdBHTb IIHPOKYH [le1b, a NPOCTPAHCTBO MO3aad [POM-
KOTOBODHTE/IS PEKOMEHAYETCA 3anojHHTb 3BYKONOIVIOILAMOUWIMM MaTte-
pHAJIOM.

SIHK

['poMo3aKOCTh aKyCTHUECKO-
ro 5KpaHa H HeymoGcTBa €ro
NpHMEHEHHA TNPHBEIH K TOMY,
YTO FPOMKOTOBOPHTENH CTaJH MO-
MellaTs B SII[HKAX C OTKPHITOH
3ajHeil CTeHKOH (AUMK pajgHo-
npueMHnKa). Tako# SIIHK 3KBH-
BaJIEHTEH [JIOCKOMY aKyCTHue-
CKOMY 3KpaHy ¢o  cTOpoHOH
d=a+2b (puc. 5) 10 rayGuuu b,
paBHOil 0,125 AAHHBI BOJHBEI HU3-
WweH  BOCNPOW3BOOHMOH  uac-
TOTHI.

Hapsigy ¢ smukamy, uMero-
ULHMH OTKPBITYHO 3a0HOK CTeH-
Ky, MPUMEHSIOT H SILHKH C 3a-
KPBITOH 3aJHeH CTEHKOH, KOTO-
pble  OTHYalOTCA IO CBOEMY
BJHAHKIO HAa YaCTOTHYIO Xapak-
TEPHCTHKY H3JIyueHHS TPOMKOTro-
BOpHTEJAs.  OT akycruueckoro  Puc, 4. Buewmnuii Bug mata ¢ rpom-
3KpaHa. 3akpbiTad 3aJHAs CTeH-  KOTOBOPUTEJeM, [OABEUIEHHOr0 B
Ka Ha mNepBblil B3MVIAL JOJMKHA yray KOMHATBI.
yJayullaTh BOCTIPOH3BejleHHe HH3-

HX 4YacToT TeM, 4YTO OHAa HC-

KJKYaeT u3nyuenHe oT 3ajHelt cropoHel muddysopa. Onnako
YIPYTOCTh HAXOAMUIErocs B  fAllHKe o6beMa BO3AyXa, OCOGEHHO
€c/iM 3TOT O0beM He CIHIIKOM Beswk (MeHbuwle 2—3 w®), ckiaabiBaercs
C YIOPYTroCTBKO l'[OlIBH)KHOi?I CHCTEMBbI T‘DOMKOI‘OBOPHTE.}]H W NOBBILIAET €ro
PE3OHAHGHYI0 HacTOTY, YeM YXyJllaeT OTAauYy Ha HH3IIHX YACTOTAX.
KpoMe Toro, 3aMxHyTEIi 06beM BO3AYyXa BLI3HIBACT JONOJHHUTEJBHEE
pe3oHaHCHble sBJeHHS Ha OoJee BLICOKMX YacTOTaX, YMeHbIIAIOIIKe
pPABHOMEPHOCTb YAaCTOTHOH XapaKTePHCTHKH npoMKorosopuress, Jlas
yCTpaHeHHd JMONOJHHTENBHBIX DE30HAHCOB, CO34aBAGMBIX BO3AYILHLIM
o6beMoM fIIHKa, MPEMEHSIOT MOKPLITHE BHYTPEHHHX MOBEPXHOCTEH ANIH-
Ka 3BYKONOIVIOMAIOUIEM MaTEPHAJOM,

Ilpemcrasnenne o BAWAHHH 3aKPHITOTO AmMUKa ofbeMoM 25 JMd
Ha YacTOTHYI0 XapaKTePHCTHKY CPOMKOTOBODHTENS B -06/1aCTH HH3LIAX
4acTe naloT Kpueble Ha pHc. 6. OnHako, nmpaBu/bHO BbIGpar pasmeph
SIIHKA € 3aKPBITOH 3amHell cTeHKoH M NpPHMeHHB B8BYKONOIJoLlaloliee
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{IOKPEITHE Ha eho BHYNPEHHHX MOBEDPXHOCTSX, MOMHO MOJAYUHTL BHOAHE
YIOBJETBOPHTE/bHbIE PE3YJbTaThl. PasMeprl simuKka ¢ 3aKphITOH 2anHeil
CTeHKOH cJeayeT BEIOHPaTh B 3aBHGHMOCTH OT QuaMerpa gHbdy3opa D
(5 canTHMeTpax) Tak, YTOGH O0beM fULHKA (B KYOHYEOKHX CAHTHMET-
pax) jpasHancs 12502 [To KpuBEIM, H306paKEeHHHM Ha PHC. 7, MOMHO
opasy OnNpeaesnTs Pa3Mepnl (BHCOTY, LIMPHHY H TJIYOHHY) ALLMKA,
00beM KOTOPOTO COOTBETCTBYET MPHBEASHHOH 3aBHOAMOCTH. JTH pas-
Mephl COOTBETCTBYIOT TaK Ha3biBaeMOH AMHAMUYECKOH CHMMeT-
pHH. B ToM cayuae, eclim B AUIMK yCTaHaBAMBAIOT JiBa TPOMKOTOBOPH-
TeJidl, [pacyeT (pa3MepoB ALIMKA MPOH3BOJAAT 10 SKBHBAJEHTHOMY IHaMeT-

B Eii
py mubdysopa D= V D%—[— Dg. ITpu onuHaKoBEIX AHaMeTpax AU QY30-

poB rpomkorosopureseit Dy=141D,.

Hekoropoe BiHfHWe Ha 9acTOTHYI0 XapaKTeDHCTHKY TPOMKOTBOPH-
Te/ld OKasblBAET BHEWIHAA KOHPHrypauus sHKa BCJIeACTBHe 3¢¢exTa
aadpaxunn (ornbamre BoJHOR mpemsitcTus). Ha puc. 8 npuBenensl
P HJUIIOCTPHPYIOULHE 3TO BJHA-

- HHEe YACTOTHBIE XapaKTePHCTH-
KH ONHOro H TOTO Xe rpom-
KOTOBODHTENs B SAUIMKAX pa3s-
auuHoli popmel. M3 atux ua-
CTOTHHIX XapaKTepHCTHK BHI-
HO, yTQ ueM 0ojee MNAaBHYIO
dopMy, T. e. Gojee Tymele yr-
Jibl, AMEeT MOBEPXHOCTh, NMpH-
Jeralmas K TpPOMKOroBOpH-
tenio, TeM chlabee addexrt
1udpaKUHM H TeM pOEHee ua-
CTOTHaA XapaKTepHCTIKA
rpomkorosopureasi. OueBHA-
Ho, Hamayumeit ¢opmoii mo-
BEPXHOCTH (B CMbIC/IE OTCYT-
cTBuss  audpakuun) Gymer
Prc. 5. Pasueujesne rpoMKoroBopuTens.  ciepa.

a—Ha s5KpaHe ¢ paCyeTHBIM paimepoM d; 3-— KauecTBo 3BYKOBOCNPOU3-
B fAUHKe C 3KBHBaJeH ! N K =

W “_aa T';z“ pasuepoM Be[eHHs 3aBHCHT He TOJBKO

L OT YaCTOTHHIX H AMIJIHTYIHBIX

XapaKTepHCTHK 3BeHbeB 3BY-
KoBocrnpousBoaAumwero tpakra. OHo, a Tem Oosee BbICOKas BepPHOCThb
mepenaud My3bIKH H peul, Olpejejsiercd BO MHOTOM NEPEXOAHBIMH
XapaKTepHCTHKAMH TIpOMKOroBepHTeneli (moBefeHHs TIPOMKO-
roBopHured B MOMEHT Nepexola ero HOﬂBHDKHOﬁ CHCTeMBl OT COCTOSIHHA
NOKOsl K BOCIPOH3BElEHHI0 CHTHAala HWJIH HaoGopoT). ITH XapaKTepH-
CTHKH OnpenensioT crnocoGHOCTb MPOMKOTOBOPHTENS BOCIPOH3BOAHTL Te
MM HHble OBICTPO M3MeHJIOMHecs BO BpeMeHH KoJjeGaTelbHble Npolec-
Cbl, UTO fIBJISIeTCSl BeChMa BayKHbIM CBOICTBOM, XapaKTepH3YIOIHM Kaye-
CTBO 3BYKONEpepaux.

Kak mokaszanH  MHOTOUHCJIEHHBIe  HCCJGLOBAaHHSA, HDHHAMHYecKas
CTPYKTYPa pedn M MY3BIKH MMeeT HMNyJbcHBI xapaktep. Peup n
B 3HAUHTEJBHOH CTENeHH MYy3blKa NPEACTaBAsOT COGOH HelpephIBHBIHA
pPAN CAenYIOLIMX OAMH 3a JPYr#M 3BYKOBHIX HMIYJAbCOB PasJHuHOH mpo-
JNOJIKHTENBHOCTH, HHTEHCHBHOCTH H 4acTOTH (BLICOTH ToHa). IToatomy
xopomﬂﬁ TPOMKOroBOpPHTE/EL OOJHKEOH HMeTh H XopoluHe ‘HEpEXO,!th]E Xa-
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DAKTePHCTHKH, T. e TOYHO MPeo6GPasOBLIBATE 3EKTPHYECKHH HMIYALC
B 3BYKOBOMH,

[Tepexommble xapakTepHCTHKM NPOMKOTGBODHTEJS OMpeNEeNSIOTCS CTe-
MeHbIO 3/eKTPOMEXAHHYGOKOro JAeMN(UPOBANHA MONBHKHOA CHCTEME,
T. & BeJHYHHOI MexawHYeckux moTepb (BHyTpenHero Tpenus). Henmocra-
TOdHOE -ﬂ.EIMH(iJHpOBa.HHe MOABHMKIHON CHCTEMBI NPOMKOTOBOPHTEJ/IA Bbipa-
*Kaercsi MOABIGHHeM B ero YacTOTHOH XapaKTEPHCTHKe ONIHOrO HJH He-
CKOJbKHX MAaKCHMYMOB (HHKDB), CBHAETENbCTBYIOIIHX O TOM, 4YTO CH-
cTeMa HMeeT ONHY HMJH HECKOJBKO DE3GHAHCHBIX YacToT.

Crenenb memndmpoBanna (3aTyxaHna) onpefensercs BLICOTOR NH-
Ka, KOTOPHIH TeM OoJblle, yeM MEHbLIIE 3aTyXaHHe B, KoseGaTenbHOH CH-
creme, [lnoxwe mepexofHble XapaKTEPHCTHKH FPOMKOrOBOPHTENs H Beaeld-
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Puc. 6. YactoType XapaKTepHCTHKH rpoM-

KoTOBOPHTENA B amuke obbemoM 25 dud.

1 —C OTKpHITOR 3anmeil CTEHKOH; 2—c 3aKpHITOR
CTEHKOIT.

CTBHE 3TOr0 HETOUHOEe BOCMPOH3BENEHHE MM 3JeKTPHUECKOTO HMMYJb-
ca OOBACHAIOTCSA TEM, YTO MOABHMKHAA CHCTEMAa IPOMKOrOBOpHTeNs (AHD-
(ys0p co 3BYKOBOH KAaTYWIKOH) He TOJNbKO CMEIAeTCs 3JeKTPHYECKHM
HMNY/ABCOM H3 TIOJOMKEHHS MOKOf, HO M MPHBOLHTCA B KoJieGaHHe Ha
cO6CTBeHHBEX (Pe30HAHCHBIX) 4acTOTax CHCTeMbl. ITH CoGCTBEHHBIE KO-
NeGaHusA MOABHAKHON CHCTeMbl MPOABIAIOTCA KaK B HauaJje, TaK H 8 KOH-
Ue 3JeKTPHYECKOr0 MMNYJAbCa, MPHUEM, SBJIAACH CBOOONHBIMH 3aTyXalo-
ILHMH KOJIeGAHHAMH, OHH MOTYT MPOLONKATBCA # NOCHE NpeKpalleHHs
neicteus pMmmyabca. [lpn onabom nemndmpoBanuwn coGCTBEHHEE KOJe-
6aHHs MOLBHAKHON CHCTEMBI TDOMKOTOBODHTENA MOryT nauThes 0,1—
0,15 cex. BenemcTBHe 3TOTO OHH MOTYT Ha/JOMKHTBCA Ha CAEXYOUIHA
3BYKOBOH HMMMAYJLC H 3HAUMTEJNLHO HCKA3HTh CHPHAJ, COMPOBOXKAASA ero
WPHSB‘yﬂ(ﬂ‘MH, OTCYTCTBOBaBIIHMH (B BOCMPOW3BOAKNMOM (CHIHAJeE,
IMomuvo peMnbupoBanHA B CAMOM TPOMKOTOBOPHTENE, 3aBHCALIETO
OT BEJIHYHHLI IMATHATHOH HHAYKUHKH B KOJbIUEBOM 33a30pe H Kosne6arenb-
HBIX TIOTEDb B eroc MOJABHKIOH cHCTeMe, (eMlpHpYIOliee AeficTBHe Ha
TPOMKOTOBOPHTE/Nb OKA3BIBAKOT HH3KOE BHIXONHOE COMPOTHBJACHHE VCH-
JMTENA, 2 TaKwKe BLICOKGe CONPOTHB/IeHWe Hanyuenmnd. Ilocnennss se-
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AHYHHa OMpelejsieT HajRyvalollylo cnocolHocTe J060TO H3aydaTens
4 ABJAETCS AKTHBHOH KOMIIOHeHTOH aKyCTHYECKOro COMPOTHBJCHHS H3-
JyuaTens.

YCTaHOBKA TDOMKOTOBOPHTENS] B 8aKPHITOM SIILHKe {103BOJSET OCY-
UeCTBUTL 'ONMH M3 caMblX 3(QQeKTHBHbBIX MeTOA0B! aKyCTHYECKOro
nevnpupoBatnd. AxycTHUeCKHM MeTOLOM OH HA3bLIBAETCA MOTOMY, 49TO
CBSI3aH ¢ H3JyUeHHeM 3BYKa, TaK Kaxk IeMmdUpOBaHHe [MPOH3BOIHTCSH
C TNMOMOLbK) MOPHCTOr0 GBYKOMOTJOWIAIOUero MarepHana, BHOCHILEro
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Puc. 7. Kpuswme pus pacuera pasmepos
AUIMKA C 3aKPLITOH 3amgHEll CTEHKOH B 3a-
BHCHMOCTH ot AHaMeTpa muddysopa.

a —BbicoTa; § —IHPHHA; 8 —TrJayOuHa gurdKa.

aKTHBHOe CONpPOTHBJIEHHe, T. e. MOTEPH, B CJOH BO3MyXa, KoJeGolUHiCS
smecte ¢ Jguddysopom. Takum 06pazoM, uepes KoAeGMIOMHIACA BO3IYX
aaTyxaHne BBOLUTICA BO BCE 3BEeHbA :MeXﬂHWKO-aIKy(:THNBC‘KOﬁ ICHCTeMBb!
T'POMKOTOBOPHTEJIS.

[lpn axyctHuecKoM KeMNpHPOBAHWH TPOMKOTOBOPHTE/NL VCIaHARBMH-
BAIOT B 3aKPBHITOM SIIHKE, 3aT0JHEHHOM XJONYaTtoGyMarKHOH, MHHEepa/b-
HOH MM CTeRAAHHOH BaToi. Ew zanosHsior Bech 06beM SNIHKA BIJAOThH
10 PPOMKOTOBOPHTEeNd, MPHYEM OJs TPeLYNPeXIeHHS KACAHMUA BaTol
nuddysopa Ha ero pepxKarenp HAKAALBIBAIOT M1aCTMACCOBYIO HIH
METaJJAHUECKYIO CeTKY ¢ sueiikaMu pasmepom 2—4 am. [lnoetnocts 3a-

! Paspatorano C. T. Tep-Ocunsanuem,
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NOJHEeHHS BATOR 3aBHCHT OT ee MODHCTOCTH u ocobeHiocTell AMKA o
rpoMkorosoputens. Takoll cpaBHATENBHO NMPOCTON CNOcof aKyCTHYECKOTO
AeMIpHPOBaHHs OJWHAKOBO XOPOIUO JEHCTBYET OT CaMbiX HH3KHX 3BY-
KOBbIX YacTOT A0 MacToThl 4--b wxey. Ha Gojee BHICOKHX 3BYKOBBIX 4a-
CTOTAX 3TOT MeTON yeMNGHpoBamHA Manos3Q(eKTHBeH BCAEICTBHE H3-
MeHeHHA XapaKkTepa HM3JydeHHs 3ByKa IH(dy3opom H ocnabienus aky
CTHYCCKOH CBAIH MOXKIY TPOMKOTOBODHTENEM M MOrJOTHTETeM.

il i)

a6 Tl a6
10 il
N A LA 5 ! T ) el Bt
§ N TV 1
0 £
_5 —
~10 =4

i)
100 200 400 600 1000 2000 ey 190 200 400600 1000 2000 ey

D ©

% ;
1
5 // / ] ) = _,/A
0 d a
-5 -5

100 200 400 600 1006 20002y 100 200 4900 667 1609 Z000 2y

(7 ©

dé a6
10 A 10
Pl N V)
g 1 \\._./ \./ \ i g .-—-"/
-5 ]

0133 200 497 600 1000 20002y 00 200 400 600 1000 2000 2%

Puc. 8. YUacToTHbie XapakTepPHCTHKH POMKOTOBOPHTENA B SILIH-
KaX. paaauyHoit ¢opmel. {Touka oBo3HauaeT rPOMKOrOBOPHTENb.)

Ddderr akycTHUECKOTo ASMIGHPOBAHUA Ouellb HANISAHO MO
CTPHPYETCS PEe3yabTATAMM HAMEPEHHH, NPOBENeHHBIX € IBYMS NPOMKO-
rosopurensmMu 8I-PP3 (or paguonpuemuuka «Pura-10»), uvewouwmvu
nupdy3op nHaMerpom 25 €M M OMOHTHDPOBAHHEIMH B 3aKDHITOM SIHKE
obbemom 0,08 3 (40X40X50 cu). Ha pue. 9,a mzo6pamena yacToTHas
XapaKTePHCTHKA TPOMKOTOBOPHTENelt 10 3amofHeHms fulxka BaTtoit. Ha
HeH OTYeTIMBO BHAEH OCHOBHOH DE30HAHC MONBHHHON CHCTEMLl TDOM-
korosopureneil s6owan yacrotel 100 2y. Ha pue. 9,6 mokasama yacror-
Hasg XapaKTepHCTHKA TeX IKe TIPOMKOFOBOPHTe]el mocjie 3afoJHeHHS
ALIMKA XJonyaToOyMazxkilod BaTol (B KoJudecTBe 0K0J0 3 Ke).
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ConocTaBaeHie 00BHX 4ACTOTHBIX XAPAKTEDHCTHK MOKA3bBIBAET, YTO
nemnupoBaHHe TPOMKOTOBOPHTENeH Pe3Ko CHH3H/IO IBCe -PE30HaHCHBIe
SIBJEHHSI, MpHUeM MOJaBJeHHe¢ OCHOBHOrO Pe30HaHca MOHH3WMO0 Ha 15 06
3BYKOBOE [1aBJiellMe, Pa3BHBaeMOe TDOMKOTOBOPHTE/JSIMH Ha 4acToTe Oc-
HOBHOIO pe30HaHca, 3aBas HM3IIWX YaCTOT IMPeACTaBasieT cobol «maa-
Ty» 3a yJyulleHHe fepeXoLHbIX XapaKTePHCTHK NPOMKOrIBODHTENd aKy-
CTHYECKHM JAeMndHpOBalHeM, Tak Kak /s KOMIeHCAllAH 3TOrQ 3aBaja
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Puc. 9. YacTOTHBIE XapaKT@PHCTHKH T'POMKOrOBO-
prTenei.

a—B fiLuke Ge3 agycTHueckoro memnuposasus; 6 —To
Ke ¢ JgeMmbHpOBanHeM.

Tpe6yercs COOTBETCTBYIOWHH noabeM HHU3IIAX YacTOT B YCHJMTesNe, 4TO,
OUEBHIHO, BO3MOMHO CHEJIaTh IMYTeM ICOOTBETCTBYIOLIEH KOPPEKTHPOBKH
ero CXeMHl.

CrnaxuBawie 4acTOTHOM XapaKTeDPHCTHKH TPOMKOFOBOPHTENS O3HA-
yaeT YJayyLIeHHe ero mepexomHbIX xapakrtepwcTHk. Ha puc. 10 mpuse-
HeHbl OCUHMJAMOrDAaMMb! 3BYK®BOTO JaBJeHHUS, pa3BHBaeMoOro TEeMH Xe
NPOMKOroBOPHTENSIMH Ha pacctoanud 30 ca oT MHKpodOHA MpH BOC-
MPOU3BOAGHHHE MWMH TMPSAMOYrOJBHBIX UMIVALCOB AJHTENbHOCTHIO 40 Mcek,
3aMOTHEHHBIX PA3HHIMH 3BYKOBHIMH YacToTaMH. OcumanorpamMmbl cJeBa
OTHOCATCS K MPOMKOTOBOPHTENAM JIO 3aMOJHeHHS fIHKa BaTOH, a cnpa-
Ba —noce 3anoJuennd. [IpuBefeHHBle OCUHANOrPaMMbl  YOEAHTENLHO
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MOKa3blBAOT BhicOKYIO 3hdek-
THBHOCTb dKyCTHUECKOro AeMn-
¢rpoBaHus, ocoGeHHO BOJIH3H
YacTOTHl OCHOBHOTO pE30HaH-
ca.

Chnenyer oco5o 0TMeTHTb
G0MbLIYI0 UEHHOCTh aKyCTHYE-
CKOro neMN(uUpOBAHHA B IpOM-
KOTOBOPHTEAAX, MPHMEILAEMbIX
B CHUCTEMAaX YCUJHHS 3BYKa.
B 3tom cayuae Gonee raaia-
Kas HX 4acTOTHAs xapakTepH-
CTHKa TNO03BOJIAET MOBBICHTb
CpeHIO HHTEHCHBHOCTh 33Y-
kKa 6e3 O0nacHOCTH BO3HHKHO-
BEHHSI aKYCTHUeCcKoH reHepa-
UMK, KOTOpad Jerue BO3HIi-
KaeT HAa Pe30HAHCHBIX 4aCTO-
Tax, KOrja Bo3pacTaeT HHTeH-
CHBHOCTB 3BYKAa H BCJENCTHHE
3TOrQ Nonajauas B MHKDO-
doHbl 3BYKOBAs 3IHEPrHi.

I3 u3noikennoro  cie-
AYeT, 4TO aKyCTHUeCKoe AeMn-
(uposanne ojnHaKoBO  3-
(eKTHBHO TNOXABAAET pPe3c-
llAHCHbie ABJEHHA KaK CcaMo-
ro TPOMKOTOBODHTead, TaK H
SKKA (BO3AYWIHOrO 006bemda
H credok). CopT BaTh He
HMEeT CYUIeCTBEHHOro 3Haye-
nusa. [Iparga, o6wiynag xaon-
uyarofyMaxunas Bata o6naa-
J1aeT TOplouecTbio (ee OcCHOB-
HOH HeJOCTaTOK), HO BO3-
MOXKHOCTB €e Bo3ropauusa B
3aKPHITOM SIIIHKe BeCbMa Ma-
na, [Jna rtoro uroBu HaGe-
Kath BechbMa GOJe3HeHHEIX
[Ope30B KOXKH DYK M0pH 3a-
NONHEHHH ALUIHKA MHHEpalb-
HOl BaToll MU Baroil W3
CTEeKJOBOJMOKHA, HeoGXOZMMO
0053aTeNbHO noJab30B2ThCA
nepyaTKaMH.

AxyctHueckoe — geMmndu-
poBaiHe He MOWKeT OblTb Ipli-
MEHeHO,  ec/H TPOMKOrOBOPH-

f=90zy
a) 0)
A/Vf‘:ﬂ?eu
a) 6)
f=1170 2y

f=35002y

o

Puc. 10. Bocnpoxssesenue TPOMKOTOBO-
PHTENAMH TPAMOYFOJBHEIX HMMYJECOB
gacroroi 90, 150, 1100 » 3500 z4.

& —B sillHKe 6Ge3 akycTHuYeckoro paeumndupona
uufA; 6 —To Ke ¢ geMmnpupoBAHAEM.

TeIb pa3MellleH B fAUIHKE BMeCTe C OCTasbHON anmapatypodl ujau Korna

obbeM saiwmka Menbue 0,05 w3,

TaK KaK KOJIH4ecTBO BaThl, XKOTOpCe

MOMKHO MOMECTHTb B fIIIHK, GYIET B 3TOM CJAYYae HelOCTATOUHLIM.
SIHKaM, B KOTOPEIX YCTZHABAMBAIOT NPOMKOTOBODHTENH, YacTO NpH-

Hal0T BHA DalAHOMeGeNH, T. e. B HHX COBMEIIAIOT PaTHOTEXHHYECKHEe HJIH

aKyCTHUECKHE QYHKNHH ® (OpMBl ¢ OwmTOBBIMH, Takoe crBMelleHlie
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Ho3BosfeT Aydlle HCNOALIOBATE MHAYIO MJOMAAbL H MOJE3HO B AKYCTH-
YECKOM OTHOIUEHHH, TAK KaK YBEJHYHBAET pa3Mepbl aKyCTHUECKOro aKpa-
Ha. Jas 5Tol uUenm B ALIMKE, KPOME OTCEKOB JUJIi TPOMKOrOBODHTES
M panMOannaparTypH, NPeiyCcMaTPHBAIOT MOJKH AJA KHHT, FDAMILIACTH-
HOK, MarHTOMOHHbIX Jent. OGpasel Taxoro pafuoMetessHOr0 opopuae-
HUS HAMOJLHOH KOHCTPYKIHA NoKasas Ha puc. 11,

Puc. |l. Buemunfi BHm pamHoMeGensHOro
0ohOpMIIEHHA TPOMKOTOBOPHTES.

K cayuasM pasMelll@Husi TPOMKONOBODHTeJeH B SAUIHKAX JOJMKHBI
GbITh OTHECEHB! pa3juuHble CNOCOGHl 3aMaCKHPOBAHHOrO OQOPMJEHHS
rPOMKOTOBODHTENEH B OCHOBAHHHM HACTOJBHOH JaMmbl, KAK 3TO ClAeNaHo
BO MHOTHX eJe3HOJOPOKHLIX BArOHAaxX, B pA3JHYHLIX CBETHJIbHHKAX,
HHIIAX, CMeUMaJsHO CHeJAaHHBLIX OPOoeMax, 3a pelleTKaMH apXHMTeKTyp-

Puc. 12. Axyctnueckoe othopMmaeHHe 111 KapMaHHOro
MpHEMHHKA.

HOTO HJM JEKOPaTHBHOTO OGODMJIEeHHS NaHesnell 31aHWA HAM B CO3/1a-
BAEMOM CHMELH3JBHO JJA DAa3MCUIEHHsi TPOMKOTOBODHTENsl [eKOpAaTHB-
HOM OQODPMJIEHHH IO CTHJAb NOMeUleHus.

3acayKHBAET BIMMAHHS YCTAHOBKA NDOMKOTOBOPHTENS B KOMKYyxe
3MIEKTPHUECKHX Yacos, Ha UKHGepOaaTe KOTOPbIX CAeJaHBl Mpopesu AJAA
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H3Ay4yeHHsl 3Byxa. Takas KOHCTPYKuHS OCOGEHHO l(EHHA B apXHMTEKTYp-
HO-AEKOPATHBHOM OTHOLIEHWM IJS 1IKOJ, GOAIHL H APYyrHx obulecT-
peHHbIX yupemgendi, Oanako 8 GoAbLIMHCTBe CJyuaeB 3aMACKHPOBAaH-
HOTO pa3MelleHHsT TPOMKOTOBOPHTeNeH aKyCTHYECKHE KayecTBa odopwMaie-
HUA OKasLIBAlOTCHA HEeBBICOKHMH, Tax Kax rafapuTel Takoro odopmae-
HHA OOBIYHO ObIBAIOT HENOCTATOYHBIMH. Yallle BCEro B TaKHX Caydasx
He Tpefyercs BLICOKOKauecTBeHHOE 3BYKOBOCHDOH3BeNeHHe, T. €. BOC-
Npou3BeJEHHE HH3WHX 3BYKOBbIx uacToT, [locnegnee ofcTosTENLCTBO
AN peyeBbIX Mepenay jaaxe 6JaronpHATHO.

Kak yxe roBOpHJIOCh, BOCMPOH3BeJeHHe HM3LIMX YacTOT 3aBHCAT
OT pasMepoB akyctHueckoro odopmaenus. [losToMy Ans yaydlIeHAS 3BY-
YaHHA KapMaHHOro NpHeMHHKAa ¢ JAHHaMHUECKHM TDOMKOTOBOPHTENEM,
Korjla OH HCMOJb3yercs B JOMallHHX YCNOBHSX, TPeNJIOJKEHa MPHCTABKA
(puc. 12), yBennuuBaioumasa pa3Mepsl aKyCTHUECKOrO O(OPMIEHHS.

®A30UHBEPTOP

Pa3sHoBHIHOCTL 3aKPLITOrO fILIHKA NJ8 FPOMKOTOBOPHTENS — haso-
HHBEPTOP — I0JyYHJI2a BecbMa 3HauyHTeJabHOe pacmpoctpanenue. Daso-
HHBEPTOD NpeacTaBafdeT coGOH 3axDHITLIA SLIHK, HMEIOWIHIl OTBepcTHE
0ObIYHO BOJIH3H TDOMKOTOBODHTES, Ha ONHOM CTOpOHe C HHM, MPHOIH-
3HTe]BHO paBHoe maomaxs anddysopa. ITo OTBEPCTHE CAYKHT 715
HOMNOJIb30BAHKS H3JyueHHst 3amHell cTopoHsl nuddysopa rpoMKOroBo-
pHTeas M YBEJHUHBAET OT/JAuy Ha ICaMBIX HM3KHX dacrtorax. [Ipoucxo-
IHT 3TO MOTOMY, 4TO IH(P(Y30pP TPOMKOrOBOPHTENS CLA3aH Yepe3 ympy-
rocTh LO3AYIMHOro ofbeMa HAIINKA C MacCcol BO3AYyXa B OTBEPCTHH.
Macca Boadyxa B OTBepCTHH BeleT cebs nonoGHo AHGPy3opy, ABAGACH
DOMOMHHTENHBIM H3JyuaTened 3Byka (BtopsiM amuddysopom). Orgpaya
VBeJHYHBACTCS TIPOHMYILECTBEHHO Ha Pe30HaHCHONH dactore oGbema ¢a-
30HHBEpTOpPA, KOTOpas BhIOHDaeTCA DaBIOH HJAH HECKOJBKO IHMKEe OCHOB-
HOH Pe30HaHCHO YacTOTHl I'DPOMKOrOBODHTEI.

YnpyrocTe BO3AYIWIHOTO O0BbeMa ANIHKA H Macca BOo3LyXa B oTmed-
cTuu (da3oMHBEPTOPA, 3aBHCALIAA OT €0 NJOWATH H TOJUIMHH Kpaes
OTBepCTHS, 06pa3yioT Pe3oHaHdHylo cHeTemy (pesonarop lesisMrossna),
4acToTa KoTopoil npubaH:KeHHOo Belpamactca Qopmysoii

VS
fo =5460 ——,
¥ Vv
rae fq,-- pe3oHaHcHas yacToTa Ga3oHHBEPTOPA, 24

S — naourags OTBEPCTURA, CMP;
V — o6beM Awmmka, cmd.

M3 stofi dopmynsl BMIHO, 4TO pe30HAHCHAS 4YacTOTa [g 3aBHUCHT
3HAUHTeAbHO MEHblIe OT M3MEeHEeHUS NJOLIAAH OTBEPCTHs, Y4eM 0T 06b-
eMa suMka. Hampuwep, u3MeHHB mnJollags ofsepcTHa 8 16 pas, Mol
H3MeHHM HYacToTy pe3OHaHca ToJbKO B 2 pasza. 310 06CTOSITENLCTBO
nO3BOMIAET B ¢Aydae HAJOGHOCTH :0YeHb MNABHO H3MEHSTh Pe30HaHCHYIO
4actoTy (hasouHBepTOpa.

Heitctene ¢azounBepropa HardsmHO BUAHO #3 pPHC. 13, Ha Koro-
pOM MOKAa3aHO, Kak TNPOHCXOINHT H3lydenHe 3ByKa (Pa3ouHBEPTOPOM.
[Tpu  uacrorax  Bellle  pe3oHaHCHON  YacTOTH tazoHHBEPTO-
pa [>fy 3ByxoBoe ZIaBaciwe, cospaBaemoe CPOMKOroBopHTeneM, Gob-
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e, yeM co3naBaemMoe OTBepeTHeM (hAa3OWHBEDPTOPA, M OHH OJH3IKH 010
¢ase, a nosToMy crianbiBalotrca. Ha pesoHaHcHOM uyacToTe (asoumHBep-
Topa f=fy, B cAyyae ecqM OHA He PABHA YacTOTe OCHOBHOTO Pe30Halica
MOABHKHOH CUCTEMBI POMKOTOBOPHTENS, 3BYKOBOE NaBJEHHe, CO31aBae-
MOe TMOCJeIHUM, 3HAUMTENHHO MeHBIIE, YeM OT OTBepCTHA (asouHBep-
TOpa, H pe3syAbTHPYIOIlee 3BYKOBOE [aBJEHHE ONpele]sercs IaBHEIM
oGpasoM H3nyuenuem ¢asonHsepropa. [Ha uacrorax TpOMKOroBopHTENsd
HHXe pe3oHaHCHOH uyacTornl (asomHBepTopa [<fp 3BYKOBOE maBJeHMe,
CO3MaBAeMOE MM, YMEHbILIAETCs, CTAHOBACH GJH3KHM MO BEJHUHHE K 3BY-
KOBOMY [aBJEHHIO OT NPOMKOTOBODHTENA, DTH NABJEHHS TOYTH TPOTH-

Peaynsmupyiouee
Jbywoboe dabnenve
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Puc. 13. [eficteue (asouHsBepTOpa.

@ -—4acToTa FPOMKOTOBOPHTEN Bblile pEe3OHAHCHOM YacToTbl
tpasouHBepTOpa; fH—UacCTOTHl PaBHLI; 6 -—~YacTOTa IPOMKOTOBO-
pHTENA HHXKE pPe30HaHCHOi yacToTHl da3oHHBepTOpA,

Lo al b al L

BopasHbl, M 103TOMY pe3yibTHpYyOLlee 3BYKOBOe [aBnieHile 6yrer
MeHblle,

Da3jonusepTep © rPOMKOroBOPHTENEM MOXKET ObiThb H3006paXKeH ynpo-
WelHcH 3KBHBaANeHTHOH cxeMmofi (cnmpaBel/MBOH TONEKO JAd HH3IIHX
4aCTOT), NpeAcTaBaAoWefi rPOMKOrOBODHTENb {OCASIOBATE/IBHLIM KoJe-
faTenbHBIM KOHTYPOM, a (ha30HHB@PTOD — MaPaJlieNblibiM KOHTYPOM, KO
TOpPble COefHHEHBl MOC/eN0BaTeNLHO. 2Ta cXeMa TNO3BOAET OOBACHHTDL
HajlMyde OBYX MaKCHMYMOB B YaCTOTHOH XapaKTepHCTHKe MOJIHOTO CO-
TPOTHBJGHNS TPOMKOrosoputens ¢ ¢asonasepropoM. YacToTHas xapak-
TEPHCTUKA [MOJHOIO CONPOTHBJAGHHS PPOMKOFOBOPHTENS MO3BOJSET CYy-
1uTh O NMPaBHJABHOCTH HacTpoHKH (ha3oHHBEpTOpA.

[MpennonoxuM Aas ynpolleHHd, UTO PE30HAHCHbIE YacTOTH FPOMKO-
roBOpHTENst U (a3nuHBepTOPa 0QWHAKOBH K DaBHH fg. Jas uwacroTr wu-
’Ke PEe30HAHCHOH Moc/JefOBaTeNbHLIH KOHTYP, IKBHBAJEHTHbIH TPOMKO-
POBODUTENIO, HMeeT eMKOCTHHIH XapaKTep, a TapaselbHBli KOHTYD,
5KBHBAJEHTHHIA (ha3oBpamlaTento,— HHIYKTHBHBIH xapaktep. [lostomy
0o6a paccMaTpHBaeMbIX KOHTypa 006pa3ylr kKak Obl HOBBIA [OC/]€10Ba-
TeNbIbIH PE3OHAHCHBIN KOHTYp C 4YacTOTON pesoHaHca fi. Has wactor

18



Bbille pPe3oHaHCNOR xapakTepHCTHKAa KOHTYPOB CTaHOBAtcA ofipathofl:
NOCAEN0BATeABHBIH KOHTYp BeleT ce0d, KaK HHAYKTHBHOCTb, a napan-
JeJIbHBIA — KaK emkocTe, B pesynbrate 3TOro wmonyuaercs BTOpOil pe-
30HAHC MOCIGNOBATENLHOIO KOHTYPa fp (puc. 14). dazounseprop cu-
TAETCA NPaBHILHO HACTPOCHHBIM, €CAH B YACTOTHOH XapaKTepHCTHKe
TMOJIHOTO CONMPOTHB/eHHst ofa mHKa (#a wactoTax [ W fz) MMeoT npu-
GH3UTENBHO ONHHAKOBYIO BBICOTY.

[TpaBuabHo cHenaHHbl Ga3ouHBEPTOP HE TOJbKO yAyullaeT gacToT-
HYI0 XapaKTEePHCTHKY 3BYKOBOCIPOM3BENEHHS B 06sacTH HHW3IIHX YacTOT.
HO M CrnocOGCTBYeT YMEHbIIEHHIO

HeJMHHeHHBIX HCKaxKeHHHE BOAU3M xR I

4acToTHl OCHOBHOTO  pE30HAHCA 4y

TPOMKOTOBOPHTENA 1l YacTOT HH-

ae ero. B obnactn pesoHaHca f ﬁ
rPOMKOTOBODHTENA Benencrsie gl L/1) \ y \
3HAYHTENBHOTO BO3PACTaHHS aM- HTETTle 7
TAMTYABL  JBHIKEHHS  3BYKOROI 20 50 W0 200 S00:w

KaTywku u fudpby3opa HauuHaer

gm;sb{samca( Z(Tennﬂez)uot;;hma%x Puc. 14. YactoTHan XapakTepHCTHKA
EPRILICHRS (IVent pitpyion NOJHOTO CONMPOTHBJEHHA TPOMKOrO-

6a, kpaesofi rogp). IMostomy o BOPHTeJIT B (DasOHHBEpTOpE
BOCNPOM3BOAHMOM CHTHane T10-

SABJIAIOTCA rapMOHHYECKHE Co-

CTaBJAIOIIHE, T. €. BO3PACTaOT
HeMHHelHple HcKakedns. Beaen- l/\ /\

CTBHE 3HAUHTENRHOTO AKYCTHYe-

CKOro CORpOTHBJAEHHS (PasoHH- fV 3"\/ J
BEPTOpa NPH DE30HAHCE AMILIHTY-

Aa nsuxeHnid auddysopa ymeHs-

[IaeTCA H 3BYKOBOE [aBJieHHE

Co3jlaeTcs I1aBHBIM 06pa3oM BHI-

XO[IHHIM OTBepcTHeM (hasoHHBEp- Z 5
Topa. Tak xak npH 3ToM He \/ V
NPOHCXOAHT HeJHHeHHHX s{dek-
TOB HapyliesHe TNPONOpPUHO-
Haﬂbﬂogmpym}my ,‘fepeﬁé‘me_ Puc. 15. OcunanorpaMMbi 38YKOBOTO
rueM nuddysopa u Boabyxpaio- JNIaBJIEHAST TPOMKOTOBOPHTEIS,
nieft CHJIOH), 3BYK nomnyuaercs {OEB 3_Kp2aue pasMepoM 45X4%5cm, 'qagcrma
HeHCKaKeHHbIM. Bruue pesonatc- x;e;zﬁém;amsg?q;qgc—TgT;msm:#éepTEp?
HOH QacTOThI ¢aSOHHBepTOpa gacTora 75 24; 5—TO Xe, yacToTa 50 24.
BO3MeHCTBHE ero Ha TPOMKOrOBO-

puTesb yMeHbllAaeTcd, HO 3aTo

CONPOTHBJIEHHE H3JNY4YEHHST Y IPOMKOTOBOPHTEJsI YBeJHYMBAETCH H, Ta-
KM 06pa3soM, HCKaKeHns NOBHILAIOTCS OYeHh MaJlo.

Hsnoxennoe Xopoulo MOATBepMKAAEDcS NPHBELEHHBEMH Ha puc. 15
OCHHNI0TPaMMAaMH 3BYKOBOTO JaBJeHHA Pa3aHYHbBIX yacToT, pa3BHBae-
MBIX OJHHM H TeM e TPOMKOTOBODHTEJeM ¢ OCHOBHHIM [Ee30HAHCOM
NOABHKHOA CHCTeMBl Ma dacToTe 85 24 NpPU yCTAHOBKE ero Ha LIMTe
pasMepavn 45X 45 cx w ® (azomusBepTOpE, COrNACOBAHHOM C IPOMKO-
rogoputeneM. M3 ocuumiorpamMm BHIHO, 4TO mesHHeilHBle HCKameuus
TPOMKOTOBODHTeNA ¢ (PAa30MHBEPTODOM MEeHbUIE, 4YEM TpH YCTaHOBKe
ero Ha LIHTe,

Takum 06pa3oM, coBMelieHne PesOHaiCHBIX YACTOT. FPOMKOFOBOPH-
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Teas M (pa30MHBEPTODA, eCUH OHM JexaT B obaactin 40—8U ey, cHMKaer
He/IHHelHble HCKa:KeHHd; cMellleHHe pe3oHaHca (pa3oHHBEPTOPa HHIKE Pe3o-
HAHCHOH YaCTOTHl TPOMKOTOBOPHTENS pacLIHPAET BHH3 MOJIOCY BOCHPO-
H3BO/IWMELIX ACTOT, He OKa3blBad BJHAHHS Ha HeJHHeHHble HCKaKeHHd.
Tonpko B cayyae ouedHb Hu3kolt (20—30 2y) pe3oHaHCHOH uacTOTH
PPOMKOrOBOPHTeIST (PA3OMHBEPTOP MOKeT OGBITh HACTPoeH ‘Ha GoJee Bbl-
cokylo uacrtory. Ilpencrasnfer nHTepec sABJeHHe CHHIKEHHS CO BpeMeHeM
YIOPYTOCTH MOJBHMKHON CHCTEMbl NDOMKOrOBOPHTE/H, B PE3y/bTaTe 4ero
HeMHOTO YMeHbIIAeTCs ero OCHOBHAS (Pe30HaHCHAs yacToTa,

Crnemyer monuepknyTsh, uTo sddexmuBHOCTL JeficTBHA dazonHBep-
TOpa ©BA3aHa ¢ MJAOIIAJbI0 €ro OTBEPCTHS, KOTOpas NOKHAa NPHOJIH-
3HTENBHO COOTBETCTBOBATHL 3(dekmnsHoll maomwanu auddysopa (mao-
maxe ouddy3opa 3a MCKIOYEHHEeM KpaeBoro rodpa), Aas Toro 4tobsl
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Puc. 16. YacToTHBE XapakTepucTH-
KH TPOMKOroBopuTens B ¢aszonHBep-
TOpPax pasfHYHLIX 00LEMOB.
i—o00beM 57 du? 2—obbem 238 dud.

naayuerde (asouiBepTopa (b0 COM3MEPHMBIM ¢ H3JyUEHHEM TIPOMKO-
ropoputens. Tax kak nnouane oTsepcTis (asoHuBepTOpa INpu 0LHOM
W TOH e pe3oHAHCHOR macToTe CBA3aHa ¢ O0BEMOM, COBM0JEHHe 3TOrD
TPefOBaHHA MOPOKILAET HEOGXONHMOCTL B UCMOJIb3OBAHUM OTIPELeseH-
HOro o6beMa (ha3ouHBEPTGDA ‘B 3aBHCHMOCTH OT Pa3MepOs NPOMKOTOBO-
puTes.

Ha puc. 16 mpuBenensl uacToTHBle XapaKTePHCTHKH TPOMKOTOBO-
putenss ¢ aupdysopom auaverpom 25 cm u >pdekTHBHON NaoMAaLIO
okoao 400 ca? ycranmosiensoro B (asouHBepPTOPAX, HACTPOEHHBIX HA
0nHY u Ty ke uacrory 40 ey, HO ABYX pasauuHeix oObeMor (57 u
238 0m%), HMeOUMX COOTBETCTBYIOWME MIOMWAIM OTBepcTHA (28 o
410 cm?). ®asouHBepTop MeHblIero OGbeMa NPaKTHYECKH HHUYEro He
H31yyaeT Ha OBOEH pe30HAHCHON YacToTe, B TO BpeMa Kak JApYyroi
$a3oHHBEPTOP, HMEWUHIT NJ0WAaAb OTBEPCTHS, TOYTH paBHYIO AHGGY-
30Dy, H3JAyyaeT Ha Tofi e YacTOTE CTOJNLKO 3Ke, CKOJLKO H3JAyuaeTcs
NPOMKOTOBOPHTENEM Ha JPYTHMX 4acToTax.

Ha pue. 17 npHBemeHLl KpPHBLIE 3aBHCHMOCTH BJHAHHS [J0LLdAH
orsepcThd  (azounBepTOpa HA YACTOTHYK XapaKT@PHCTHKY TPOMKOro-
BODHTeSs € OCHOBHbIM pe3oHaHcoM Ha uactorte 30 ey npe HeH3IMEHHOM
oGbeMe AlMKa Pa3oHHBEPTOPA. YBeJIHYEHHE TAOMIANAH OTBEPCTHS [OBHI-
aeT Pe30HAHCHBIH MHMK M YACTOTY pe3oHaHca.

Kak moxasanu sKCOepHMelTH, 3aMeTHOe BJHSIHHE HAa DPEe30HAHCHYIO
yactoty (pasoHHBepTOpa oOKasniBaeT KOH(DHTYpauusds ero OTBEPCTHH, T. €.
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OTHOWEHHe ero cTopod. Pesomancuas dacrora tasorusepropa npH
COOTHOLIEHHH CTOPOH oTBepctuss ot | mo 16 usmensiercss Ha 6—12%.
Konturypauua smuka dazonHBepropa NpH OTHOLIEHHH €rp CTOPOH 10
1:3 He BJaMAeT CYLeCTBEHHO HA 4YacTOTY Ppe3oHaHca.

Ecnm BHyTpenHss noBepxHocTh (pasoMHBepTOpa He TOKPHTA 3BY-
KONOTJIOMIAIONM MAaTepHaloM, TO BHYTPH Hero Ha CpPefHHX YacToTax
MOMKET BO3HHKHYTE HHTeppepeHUHs 3BYKOBHIX  BOJIH, HECKOJbLKO
yXYAlIAONass PaBHOMEPHOCTh YaCTOTHON XapaKTePHCTHKM TPOMKOIOBO-
putens. [ToaToMy BHYTpeHHIOW moBepxHocTb (palouHBeprTOpa XxoTs Gbl
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Puc. 17. YacTOTHEIE XapaKTEPHCTHKH rPOMKOTOBOPHT @A
B (ha30MHBEpPTOpPE TMPH Pa3JHYHBIX TINIOMAASX OTBEPCTHS
1 —manan mwiowaas; 2—cpeausns; 3—06oabuas.

YaCcTHYHO MOKPHBAIOT 3BYKOTOTJAOLIAlOUIHM MaTepuasoM. B Kadecrse
npuMepa ykaxeM, uto 00HBKA 3BYKONOTJOUIAIOUIAM MaTepHa/JoM MNoJo-
BHHEl BHYTPeHHeil noEepxnocTH (asouHBepTopa obbeMom 170 M3 moszso-
JIHJA YCTPaHHTL npoBan rayGuHoil 6 06 Ha uacrore 190 2y, BBHI3LIBAB-
wuiica uHTepdepeHLneil.

Pa3smepnl  (azounBepropa BeIGHpalOT, HCX0AR H3 3bdexTHBHON
naomann  auddysopa rPoMKOTrOBOPHTeNs, MNPHGAM3UTENbHO DPAaBHOH
Ss0=081MR%104=25 Rigngp, wau S;9=0,63 D?gne. [lnomans otsep-
ctuf (ha30HHBEPTOPA HOMKHA ObITH NMpPHOAH3HTeNbHO paBHa sddexrus-
Hoit nmowann auddysopa. Ilpu stom ob6bem slMKa (asouHBEpTOPA
CBA3aH ¢ pagHycoM AH(dy3opa TPOMKOTOBOPHTENS COOTHOLIEHHEM

V=12 800R 0

rae Ry, — pamuyc Inddpysopa rpoOMKOroBOPHTENH, CH;

V — obnem simuka, cm?



Hausrroguefime pasmeps Aliinka, ofbeM KOTOPOro COOTBETCTBYET
npns?geﬁuomy COOTHOIIEHHIO, MOTYT 6HITh ONpelefeHbl MO KPHBLIM Ha
pHc.

flmuk dasonnpepTopa MoXer 6HTb H He NPAMOYrosibHOH (opMbl.
Huorna moxer okasaTbesi 6oJee YAOOHBIM TOMECTHTb tasonuseprop
B YrJy NMOMEINeHHd; TOTAa eMy npuaaercd (opMa TPeXrpaHHOH IPH3IMBI
(puc. 19). B atom cayyae niouafe OTBepcTHst (ha30HHBePTOpa TaKkKe
nomkua OoiTe paBHa 3pdexTuBnodl naomwanu aubdysopa; cropoHy a
(B cauTHMeTpax) paccuHThIBAOT o opmye
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Puc. 18. KpuBele 3aBHCHMOCTH pasMepoB
AuEKka (pasouHBepTOopa OT PpaaHyca muddysopa.
a—sBbicOTa; 6 —luHpHHE; 8 —rayGuna.

Pacnonoxenne (as3onHBEPTOpPa B YraAy INOMeUleHHs cnoco6CTByeT
YJAYYIIEHHIO BOCNPOM3BENEHHs HH3IIHX dacToT, a Ogarojapa oTpaxe-
HHIO 3BYyKa OrpaxKJalOLULHMH TOBEPXHOCTAMM IOMELLEHHs NOBBILAET A
YPOBeHb 3BYKOBOrO JaBJieHHd, T. €. BO3pacraer rpoMKoCTb. B OTKphI-
TOM TIPOCTPAHCTBE OTpaXeHHd 3BYKa OTCYTCTBYIOT, B pe3yJbrare 4Yero
YpOBeHb 3BYKOBOTO [aBJIGHHS TIPH OJHOM H TOM K€ NPOMKOTOBOpHTENE
CTAaHOBHTCA MEHBUIHM, YeM B NOMELLEHHH.

Bonee Tounniii pacuer o6beMa auMka (azonHsepropa M MJOALH
OTBEPCTHA B HeM B 3aBHCHMOCTH OT YacTOThl ero pe3oHanca, yYHThl-
BalOIMH TAK¥Ke COOTHOLIEHHe CTOPOH OTBEPCTHA M TOJIIMHY ero Kpaes,
MoxeT 6HTb chenan no woMorpaMMe ua puc. 20. Homorpamma no-
CcTPOEHa B COOTBETCTBHH ¢ (opMyJoil, cojep:kalueii YycTaHOBJEHHLIE
IKCTEPHMEHTAMLHO TONPAaBKH Ha COOTHOLIEHHE pasMepPoB CTOPOH OTBEP-
CTHSL H Ha TOJILUHMFY ero Kpaes:
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SKU12
V(L 4 5%%)
rae f¢ — pe3oHancHast 4acToTa (pasouHBEPTOpA, 24;
S — nowanb OTBepCTHA, cM?;
K — cooTHoOweHHe CTOPOH OTBEPCTHS,

V — ob6beM siupka, cm?;
L — TonuuHa KpaeB OTBEPCTHHA, CM.

f3, = 54602

]

AJA NoMb30BAHHA HOMOTPAMMOl CHauYama CJeldyeT 3a4aThCA TOJ-
IMHOH CTEHOK sllHKA Y KPa€B OTBEPCTHS M OTHOLIGHHEM CTOPOH OT-
pepcTHa (dopmoit oTBepcTHA). 3aTeM NOACHHTHIBAIT 3P(EKTHBHYIO
naomans auddysopa rpom-
KOTOBOPUTeNIA M, 3Has oc-
HOBHYIO pPE€30HAHCHYI0 4acTo-
TY TPOMKOTOBOPHTE/A, BEI-
GHpaloT pPEe30HAHCHYIO 4acTo-

Yg——
Ty (¢asoHHBEpTOpa, pPaBHYIO
el HJIH HEeMHOro MeHBIUYIO.
[Tocne sToro mnpoOBOAAT HA
HoMorpamMe  depes MpHHA-

sesissioszsary)

Za

TYH TOJIUHHY KpaeB OTBep-
CTHHA I‘Op}iSOHTﬂﬂbHyl'O JIH-
HHI0O J0 TepeceuyeHHs] ee ¢
HaKJOHHOH KpHBOI napamer-
pa (miouaip  OTBEPCTHA),
nPHOIH3ATENLHO paBHOro
st deKTHBHON IJIOWAfH IHO-
¢dysopa. Ha rouku nepece-
YEHHS TMPOBOAAT BEPTHKAJb-
HYyI0 JHHHIO BHH3 10 mnepece- ”
UeHHS €e C HAaKJOHHOH JH-

Hueli, cOOTBeTCcTBYIOWIEH BHI- % \
GpanHoMy COOTHOLIEHHIO £ .
CTOPOH OTBEPCTHS, W Jaljee
OT 3TOH TOUKM nepeceyeHHs
NPOBOASAT  FOPH30HTAJBHYIO
JUHHIO 10 ee [epeceyeHHs C
BEPTHKAJLHOMH JHHHeH —
nepneHHKyAAPOM, npose-
JleHHbIM uepe3 TOYKY, COOTBETCTBYIOULYI0 BLHIGDAaHHOH Pe3oHaHCHOH ua-
crore. Llkdpa HA HaK/MIOHHON JMHHM, NMPOXOAsllell yepes TOUKY mepece-
YEHHS TFOPH3OHTANLHON W BePTHKAMBHON JHHMI, W GYILeT MCKOMHIM 00h-
€MOM SIIHKA.

B xauectse npumepa onpenenum obbeM smuKa (asouHBepTopa L%
rpoMkorosopuTeas c AuddysopoM Auamerpom 16 c¢M u pe3oHAHCHOH
4acTOTOH MOABHXKHOM cHCTeMH 54 2.

IToncuuteiBaeM spdexTuBHy0 maomanb auddysopa:

2
Sep= 0,63 D;;mp = 0,63-162 = 161,5 cm?.

Puc. 19. Koncrpykuus ® pasmepsl

T PH3MOBHHOTO (asonnBepToOpa,

MpeJHA3HATeHHOTO [JIA pasMelleHHs
B YTy KOMHATHI.

BriGupaeM OTHOLIEHHE CTOPOH OTBEPCTHS, paBHOe 4, a TOJILHHY
kpaes orBepctHa 13 ma. TTVHKTHPHAA JMHHS Ha HOMOTpaMme, mpoXo-
ndAluaa ‘IB[]GB [lp[ﬂ!’ﬂ'TblE HanHble, NOKa3biBAET, UTO npu paBEHCT}‘!e p€30-
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HAHCHHX YacTOT TPOMKOrOBOPHTENs # (pajoHHBEpPTOpPa OOGBEM HIHKA
nociaefHero fo/uken cocraeuth 130 da® (130 000 cu?).

IlpaBunbnocTs pacuera ¥ H3roTosienus (asoHHBEPTOPa, a4 TaKKe
€ro COrnaCoBAHHS ¢ TPOMKOTOBOPHTENEM MOMKHO NMPOBEPHTH H3IMEPEHHEM
YACTOTHON XapPaKTePHCTHKM MOJHOTO COMNPOTHBJEHHSI 3BYKOBOH KATYLIKH
IPOMKOrOBODHTEA HJH H3MePeHHEeM 4acTOTHO XapaKTepHCTHKH 3BYKO-
BOTO JNABJIEHHSI, Pa3BHBACMOr0 TPOMKOTOBOPHTEJNEM B 06JaCTH HH3ILAX
vacror (npubnusutensdo jgo 500 ay). Ilepssllt Meton npoBepkH Tpo-
e, TaK Kak AAs Hero TpefyeTcs MeHblIee KOJHYECTBO H3MEpPHTEbHOH
annaparypsl ¥ He Tpefyercs 3araylleHHOro moMenreHus. Bropoil Meton
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Puc. 20. Homorpamma aas pacuera ofbeMa fuiuka
(hasoHHBepTOpA.

HeCKOJIbKO CJ0MKHEee, HO oH Gosee lleHeH TeM, YTO naer GoJee MOJHblE
csenennss o paGore rpomMxoroBopurenas B (aszouuseprope Iloamoe co-
NMPOTHBAEHHE 3BYKOBOH KAaTYWKH MOXeT ObITh H3MepPeHO HH3KOOMHEIM
MOCTOM NEePeMEHHOrO TOKAa, NMHTAaeMBIM OT 3BYKOBOTO TeHepatopa., 3ua-
YHTEJBLHO Npolie €ro MOXHO H3MEpPHTh, COOpaB cxeMy, NpHBEIEHHYIO
Ha puc. 21. Ora cxema o6ecredHBAeT pPEXKUM «IOCTOSHCTBA TOKa»
NyTeM BKJIOUEHHs [0C/el0BaTelbHO C POMKOTOBOPHTE/IEM COMPOTHBJE-
uua R, B 30—50 pa3 GoJsbluero COMPOTHBJAEHHS €ro 3BYKOBOH KATYIUKH.
HesaBucrMocrh BENMUHHEL TOKA OT BEJHYHHBL TOJHONO COMPOTHBJICHHA
rPOMKOrOBODHTEJIS MO3BOJAET H3MEPATh 3T CONPOTHBJAECHHE B eHHHLAX
3/IeKTPHUYECKONO HAMpPSIKEeHHs, KOTOpoe MPONOopIUHOHAJLHO CONpOTHBIIE-
HHIO rpomxorosopuTensd. Ecan HeoGXo@HMo 3HATh abCOMIOTHOE 3HAueHHe
MOJHOTO COMPOTHBJEHHS T'POMKOFOBOPHTENs, JNOCTATOYHO H3MEPHTL TMpH
KaKoil-IHGO 4acToTe HAMpPsyKeHHE HA CONPOTHBIAEHHH R W paccuxTath
no 3akony Owma BEJHYHHY TOKA. 3ua9 TOK H Hanpsazelile Ha TPOMKO-
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TOBOPHTEJE, aHAJOrHYHBIM CnOcoGOM MOACYHTHIBAIOT €ro MOJHOE COMpo-
THBJIEHHE.

Pesonanchylo uacrory ofesnandoro (a3oHnBepTOpa MOXKHO H3Me-
HATb MyTeM YBEJIHYEHHs MHJIH YMEHbLIeHHS IJIOWAaAH OTBEPCTHA TpH
MOMOLIH TMOABHAKHOH INTOPKH HJAH IOBOPAaYHBAEMOro  «KO3LIpbKa»
(puc. 22). Eenu XenatenbHo H3MEHsTb HacTpoiiky (asouuBepropa, To
oTBEpcTHE B HeM caenyer feaath Ha 20—30% Gouablue pacuerHoro.

B d¢asounseprope Mmoryr O6HITE IOMOJHH-
TeNBLHO YCTAHOBJEHBl BHICOKOYACTOTHEIE TPOMKO-
TOBOPHTEJIH; TaKHM o6pasoM, OH oO6paTHTCca B
JBYXMNOJOCHEIH 3BYKOH3JIyYaTelb.

Ecnu  BbICOKOUACTOTHBIE  [POMKOrOBOPHTENH
He pynopHeie, a auddy3opHble, TO HX caelyer R
H30JIHPOBaTh OT BHyTpPeHHero obbema sILHKA
JKeCTKHM KOJNakoM (KOoXKyXxoMm), wroGhwl ycrpa-

HHTb BO3MOMKHOCTh BO3JEHCTBHA Ha HHX OCHOB-

HOrO TPOMKOrOBODHTE]A B OGJACTH HH3WHX ua-  PHC. 21. Cxema nna
cror. [Ipu 3ToM RXOMKHO YYHTLIBATBCH yMeHblie- — H3MEPEHHT  dacror-
HHe 0ObeMa smuka. CJefyeT OTMEeTHTh BcTpeda-  HOH  XapakTepucTh-
IoulHecss KOHCTPYKUHH ¢a3onHBepropa, obbeau- KH TOJHOTO cOmpo-
HEHHOTO C KOPOTKHM pyNOpOM NpAMOYyroJpHoro  THBJAEHHHA POMKOro-
ceueHHd (KHHOTeaTPasbHEIl TPOMKOrOBOPHTENb BOpHTEad.
30A-9AM), uto mopbnuaer Ha 3—5 46 oraauy

Ha uactorax Hume 100 ey. Bce n3noxensoe o KoHdurypauus suuxa
4751 TPOMKOTOBODUTEJNST OTHOCHTCS HOJNHOCTBIO M K (asouHBEpPTOPY.

K sByrobomy
EHEPD mﬂpy

Puc. 22. Cnoco6bl u3MeHeHHS N/IOMAAH OTBEPCTHS (ha3o-
HHBEDPTOPA.

I —ampk; 2—NOABHAHAA UITOPKA M KO3BIPEK; §— 3aKPEMIAIONLHI
BHHT.

PYNNIOP, JIABUPHHT

Pynop — secbma pacnpocrpaHeHHBIH AKYCTHUECKHH 3JeMeHT, corJa-
CYIOULHH OTHOCHTENLHO BHICOKOE TOJHOe AKYCTHUECKOE CONPOTHBJCHHE
TPOMKOTOBOPHTENA C JOBOJIbHO HM3KKHM CONDOTHBJEHHEM HATPY3KH, T.e€.
Bo3ayiwHoi cpedaol. ITpaBHJALHO CKOHCTPYHMPOBAHHEI PYNop NOBLIUAET
COTPOTHBJIEHHE H3JYYEHHSI M OTAauy DPOMKOTOBODHTENIS B AOCTATOYHO
HIHPOKOM JHAna3oHe 4acTor.

Onmnako aaa 5¢p@exTHBHOrO BOCHPOH3BEAEHHS HU3KHX 3BYKOBHIX
yacToT PYNOp AOJMKeH GBITh 3HATHTENABHBLIX PAa3MepoOB, UYTO H COCTABJAET
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T/IaBHEINl HELOCTATOK 3TOro Bia akycTHueckoro odopmienus. [Mostomy
B HacTosllee BpeMs pYNOPHLIE TPOMKOrOBOPHTENH HAXOAAT UHIHPOKOe
NMpHMEHEeHHe B KaYecTBE BbICOKOYACTOTHLIX 3BEHLEB  («MHIIAJOK:)
B OBYX- H TPEXIOJOCHBIX AKYCTHYECKHX arperarax, tak Kak AJas BOC-

Jbywonezmouemiee
noKPeITILLE

<

T

N\
9= W\
ot s Bt

ombepemie apayoeofapumens J)
b)

Puc. 23. KoncTpyxuud naGHpHHTA.

a — npAMOoy roJibHO# Gopmbl; 6 — yraoBoil GopMul; 8 —pannadb-
HOr0 TPOMKOrOBODHTEN,

npou3seNeHHs BBICIIHX YacTOT pa3Mephl pynopa H BCero rpoMKOroBo-
pHTENSA JOMKHB GBITh HeGOJbLUINMH.

YKopoueHHbH LIHPOKOrOpPJLIL pyNop, HashiBaeMblii TakikKe Hanpas-
ASIOUIMM, He MMeeT HeNOCTaTKa, CBOWCTBEHHOrO OCBIYHBIM pynopam
(6oabwoit nauHbl). OH IIHPOKO [OpHMeHAETCA B PalHalbHBIX, KHHO-
TEaTpafibHBIX, 3 TAKXKE «3eMJSHbIX» IDOMKOTCBOPHTENAX. Pynop Henosb-
3yercd H B YAHYHDIX FpOMKOFOBUPHTBﬂ=F(X B CJIOXKEHHOM (CO[‘HyTOM)
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BHIE, KOTZa OJAHA €ro yYacThb NOMELlaeTcd B APYrofi, KaK 3To0 cjetaHo
B rpomkorosopurensx P-10, P-100, aMeomux BH1 KoJoKOJa.

Hekoropoe pacnpocrpanenne 3a pyOGeKoM NOJYYHAA KOUCTPYKLARA
ClOXKeHHOro pynopa (npsiMoyronbHoro ceuenust) (puc. 23), Ha3piae-
Mafd aKyCTHYeCKMM JabHpPHHTOM. 31ech pymnop AJs BOJHBL OT 3ajHel
cToponnl Auddy3cpa “rpaer posib BOJHOBOAA, HA3HAUEHHE KOTOPOro
cosfaBarte (ha3oBbIH CABHT A8 PACMPOCTPaHSIOMIHXCH 10 HEMY 3BYKC-
BHIX BOJH HH3IIHX 4acToT, T. €. Yy Hero TO K€ caMoe HasHaueHWHe, YTO
H aKkycTHuYecKoro 3kpaHa. OCHOBHOe 3Ke H3/JyueHHe 3BYKa NPOHCXOLNT
HeMoCPeACTBEHHO OT nepeiaHedl cTopoHsl Auddysopa rpoMKoOroBopHTens.
AxycTHuecKHH J1aGHPHHT, KaK 5TO BHAHO H3 puc. 23,6, MoxeT GLITb
OCYILeCTBJIEH B BHIE YrJ0BOH KOHCTPYKUHMH ¢ AByMs OOKOBBIMH OTBep-
ctuaMi. Henonbayvercs naGUpHHT M B KOMHATHOH KOHCTPYKLMH pajH-
aJbLHOTO TPOMKOroBOpUTENs (puc. 23,8).

Hnas cosmanust ¢asoBoro cABHra BoJdbl OT OGpPAaTHOH CTODOHBL
auddyiopa enyKaT TAKKe HanpaBJsiiOlHe PYNOPBl YJIHYHBIX DajHalb-
HEIX rpomkoroBopHrenedt (tuna [OI'P-25), Haseawunix Tak moroMy, uTo
OHH H3/1Y4YalOT 3BYKOBYIO 5HEPNHIO DaBHOMEDPHO M0 BceM paJHajbHbIM
HanpapJeHHAM (B TOPH30HTAaJbHOH MJIOCKOCTH).

Pymopbl cYU(eCTBYIOT HECKOJALKHX (opM: KoHHYeckoil, mapaGomuye-
CKOMl, 3KCMNOHEHUHAJBHONH H Ap. ¥ KaXJOH M3 HHUX [ONepeuHoe CeYeHHE
Pynopa BO3pacTaeT Mo pa3iHYHEIM MaTeMaTHYecKMM 3akoHaMm. B axkcmo-
HeHIHAJLHOM pyrope BOJH3H ropsa (BXOJHOIO OTBEPCTHA) YBEJHYEHHE
ceuenns HanGojiee MedseHHOe, YTO C037aeT 60Jiee BBICOKOE COMPOTHB-
JIeHHe H3Jy4yeHHs B 00JacTH HM3WIHX yacrtoT. B peaynabrarte storo npH
ONIMHAKOBOH caMoOM HH3KOM W3/MyyaeMmoif 4acTOTe H MOIIHOCTH, a TaKXke
PaBHBIX BBIXOIHHIX OTBEPCTHAX KOHHUECKHH pymop Ho/ixeH ObiTh BO MHO-
ro pas asuHHee sxcrmonenunanbHoro (B 30 pas mpu uwactore 50 ay).

Pymop nopoGHO 3JeKTPHUECKOMY (HILTPY BHICOKHX yacrtor o6Jaa-
Jaer HH3WeH BOCNPOH3BOAMMOIl YAcTOTOH, Ha3bIBAEMOH KPUTHYECKOH
yacToTOH, KOTOpas 3aBHCHT OT pasmepos pynopa. Ilnomazs nonepey-
HOTO ceyenud pynopa (S) u3MeHsercd AJs SKCMOHEHUHAJNbHOro pynopa
no 3aKOHY

—_ Setfmx,
rge S— mJoulajb NONEPeYHOro Cevedds Pynopa Ha pacCcToAHMH X OT
BXOJAHOTO (Y3KOro) OTBEPCTHS,
S, — nJowmanb BXOAHOrO OTBEPCTHA (MpH X = 0);
m — Ko3UIKEHT paciugpeuitsl PYNOPA, BbIPAKAIOUIHACT PaBEHCT-
BOM

rae f,— HHXHAS BOCNPOHIBOAMMAs 4acTOTa,
A, — ATHHA BOJHLI, COOTBCTCTBYIONLAN fus
¢ — ckopocTs 38yka (340 m/cex).

Kpupas Ha pHC. 24 nokasblBaeT 3aBMCHMOCTL Kosdduuuexra pac-
LIHpeHAs pynopa m OT HuxHell BOCNPOM3BOXMMON uacToThl fu. M3 57O
3aBHCHMOCTH MOJKHO BHIETh, UTO YeM MeHbllle HHMKHAS BOCNPOH3BOIN-
Mas ¥acToTa, TeM MeIjieHHee JOJKEH PACUIAPATBCA pymnop.
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Yacto NpUMEHHOT pynop Takoi auHE, 4toGbl nepuMerp ero
BLIXOAHOrO (60/BIUIOT0) OTBEPCTHS PABHAJCA JJIHHE BOJHBI HHIKHEH
4acToThl An. a8 Kpyraoro OTBEpPCTHA 3TO O3HAYaeT, 4YTo

®Dpyy = Au’

roe D

Ing pYNopoB € MNPSAMOYTOJBHBIM M TPEYroJbHBIM  OTBEPCTHAMH
puc. 25) coorercrenno 2(a --6)= A, u 38 = A,

porx — AHAMETDP BHIXOMHOTO OTBEPCTHA pymopa.

ﬂ,l‘ A
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Puc. 24. 3amucumocTh KoapduuueHTa paciiu-
PeHHs M SKCIOHEHIHAJBHOrO PYINOpPa OT HMK-

Hell BOCIPOH3BOAUMON 4acTOTHI f,.

BuiBeseM pacueTnylo (GopMyJay ajaf OnpefeseHHs TMOJHOA [IJIHHBI
pynopa x. BsaB usBecTHOe y:Ke BbipaKe€HHEe NJ/IOLIAAH MOMNepevHOro ce-
YeHHA

S mx
S, ¢
NpoaorapupMUpyeM ero H MoJyUHM:
S
231g 5, = mx.
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W3 asroro BeIpameHus, NOACTABHB B HEr0 3HAUEHHE /X, HAXOAHM
NOJHYI0 AJHHY pymopa B caHTHMeTpax:

z_,:—si] _§__62001 N
UL RS I, B

Aas onpelenesnd IJHHBL pynopa HeoO6XOOHMMO 3HATh IUIONIAJH €ro

BXOJHOrO H BblXxofHoro otsepcTufi. [lnomans BXxomHoro orBepcTHA S,
onpeneaserca Auddy30poM TPOMKOTOBOPHTE/A, a MJOLIafb BBIXOQHOTO

Puc. 25. DxcnosexumanbHble pynopsl pas-
JHYHOR KOH(HIYpaunH.

@ —BHICOTA BLIXOAHOTO OTBEPCTHH; 6—IUHPHHA Bhi-
XOAHOrO OTBEPCTHS; X — AJHHA PyIlOpa; 8 —CTOPO-
Ha TPeYTOJbHHKA.

OTBEPCTHH JIETKO ONPEle/HTh H3 YCJAOBHA DPaBeHCTBA €ro MepHMETpA
AMHHE BOMHBL HiHell uacroTul. Ilpn kpyraom orBepctwn pynopa

nD?

BbIX
S= -1
a npH MpAMOYroJEHOM OTBEpPCTHH

S=a0, unu S = ka?,

]
rue k= ‘7'—0THOLL[€HH6 CTOPOH BbIXOJHOTO OTBEPCTHA.

B xauectse npuMepa pPacCuHTAEM MOJHYIO IJHHY TPAMOYTOMBLHOTO
pynopa aas mmxnedn uyacrorst 70 zg (A, =4,85 ) npn nuiow@mu Bxoa-
Horo otsepcrad 676 cm® (26 X 26 cM) W OTHOWEHHH CTOPOH BLIXOZHOrO
oreeperus k= 1,5.

Urobusl ompeneanTs MAOMIAAL BBIXOZHOTO OTBEPCTHS, BbIPa3uM €ro
CTOPOHBl Yepe3 MJIHHY BOJHBI HH3WeEH YacToTsl:

a4+ 06)="MA,=2(a+ ka);
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A
H
orciopa a = m}' [TogcraBuB 3amaHHbIE BeNHYHHBI, HAXOAUM: 4 =

485
=2(1+1‘5)=97 cm W Tiowank orsepctud S = ka?®=1,5-9400 =

=14 100 cpn2.
TMonwas anmna pynopa
6 200 14 100
x:Tlg—m—:H7 CcM.
50
a6
40
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A\ Y™ Tuln
¥ [ v \ \'Ad \
o NRUREY] N
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5060708080100 2003 % 56 78910080 2 3 4 56 ?83!%95

Puc. 26. HacToTHble XapaKTePHCTHKH PaiHaJBHOTO POM-
Koropoputenst III'P-25.
1 —6e3 nepegenxu; 2—c AONOJHHTEAbHEIM KOJMAKOM.

Ias npakTuueckuX menedl 1O0JE3HO 3HATH, YEePe3 KAaKHE OTPeskH
ONAHBL pYNopa IUOmAajb €ro ceyeHns yaBauBaeTcs. 3To npousoigeT,

€C/IH B BHIPAXKEHMH AJA MJIOIATH CeYeHHs pynopa S= S,e™* unen e™*
cTaHeT paBHBIM 2, a 3T0 Oyaer, Korga mokasatenb ctemeHu mx = 0,7,
IMoncraBuB 3HaueHue m, HaHAeM:

0,7A,
x= 0,054,

4

T. €. npubansdrenbHo vepes Kaxnsle 0,054 AnMHBL BOJHBL HHKHeil ua-
CTOTHl TWIOWAMb cedeHHA yasaupaercd. Tak Kak BXOJHOe OTBEpCTHE
LOJKHO OHTb HaM H3BECTHO, JIerKO OMpeleluTh MJIOLIANH Cededidd
pymopa Ha 3THX PacCTOSHHSX.

Chenyer OTMETHTb, YTO CJAOMEHHBI PYMOp, Kak noKalzand NpakTi-
YECKHE HCMBITAHMs, XYKe BOCMHPOH3BOAHT BBICIIHE YaCTOTH H3-33 NOTEPh
NPH OTpameHusX 3BYKA Ha u3rubax pymopa. IlostoMy B rpoMkoroso-
PHTENRX O/A BHICOKOKAYECTBEHHOTO 3BYKOBOCGIPOH3BeAEHHs CJ0MKEHHbI
pynop He MPHMeHAETCH.

Wnmocrpauyell 1eficTBHA HanpapisdioLlero pymopa, HAa3blBAEMOI0D
TaKkKe HANpPaBJAOLHM 3KPAHOM, CJAYKHUT 3SKCMNEepPHMEHT, MNPOAeaaHHBIH
asropoM coBMecTHo ¢ B. M. ToayGKoBeIM AJs yJaydlIeHHs uyacToTHOl
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XapakTepHCTHKH pagHadbioro rpomkorooputens [IIP-25 B ofaactu
HU3WHX yactoT (puc. 26). Beuay Toro 4TO OCHOBHOH pe3oHaHc ero
HH3KOUaCTOTHOH TOJOBKY HaXOMHACA Ha wacToTe okoao 90 ey. mpemno-
JlaraJiocb, YTO IIJIOX0€ BOOHpOH3BeAcHHe yacToT uuxke 250 2y ofycaon-
JHBaJI0Ch HENOCTATOYHBIM (PA30BBHIM CIBHNOM BOJHBI OT o6paTHOR cTo-
pounl anddysopa. Oas ysenuuenns a3oBoro cABHFA Ha HANpaBafio-
WHiA pymop Gbl1 HAZET JOMOJHHTENBHBIE pynop (puc. 27), KOTOPHIH
CAYRHJA NOmpocTy KosnakoM. loGabjeHue xoJmaka yBeJHUHJIO IJIHHY
NyTH orudawilefi Bo/HL (oT 3axredl cropodsl audwbysopa) npHGaAN3M-
TesnbHO Ha 70 ca.

B pesyasrate »Toro rpomkorosoputeas II'P-25 cran xopouio
BOCMPOH3BOAHTL  HH3LIHE YacTOTHI
no 100 ey (myHKTHpHAS KpHBag Ha
puc. 26). OnHOBpeMeHHO C 3THM B
YacTOTHOH XapaKTepHCTHKe TI'DOMKO-
rOBODHTENIS C KOJIAKOM B pPe3yJb-
TaTe aKyCTHYeCKOro KOPOTKOro 3a-
MBIKAHHA NOABHJCA T1y0O0KHA mpo-
sas Ha uyactore 230 ey. Peskoe
ocjabJeHHe BOCNPOH3BeJeHHS 4acTo-
el 230 ey mnpoH3oWIO BCAEACTBHE
HeAOCTAaTOYHO OoJiplioro rabapura
KOJIMaKa ¥ MOJMHOH oceBOH CHMMeT-
PHH TPOMKOTOBODHTENS, O YeM YiKe
roBOPHJIOCL B pasiesne 06 aKycTH-
YecKOM 3KpaHe.

Ha npakruke nmas ycrpanesns
Takoro ocnabneHHs B HANpaBadw0-
il pynop noMellarT Pe30HaHCHLI
SBYKOMOIJNOTHTENb,  MCIOJb3YIOLHKT
pesonatop TebMroabua, HacTpau-  Puc. 27. Jckks BHEUIHErO Bil-
paemulii Ha uacrory nposana. Ha- g5 rpomxorosopureas JIP-25
JIHUHE 3BYKOMOTJOTHTENdA, ocaabans C HAZIETHIM KOJMMAKOM.
aMIIMTYAY BBEIYHTAtOWelica oruGaio-
weit (sanneft) soanel auddysopa,

YMEHbIIAET ee BpejiHOe LEHCTBHE Ha YacTOTe, COOTBETCTBYIOUlef peso-
HaHCy MOrVIOTHTE .

Ilast  3amuTEl  PYMOPHOTG TPOMKOTOBOPHTEN OT MEPerpy3ok H
VCTDAHEHHS HCKaXKeHHH B 06/1aCTH YacTOT HHXKE KPHTHYECKOfi 4acTOTHI
pymopa, T. e. B 06/aCTH HEBOCNPOH3BONHMBIX TPOMKOrOBOpDHTENEM HH3-
IIHX 9acTOT, peKOMeHIAYeTcs BKJJIOYATh (HJIBTP, KOTOpbIi He GyAer
NpPoONyCcKaTk B rPOMKOTOBOPHTE/b YacTOTHl HHXKe /PH.

B saknmouenHe pasiena ciefyer paccMoOTpeTh aKycTHuecKoe oopM-
JeHHe TAK Ha3biBAEMOTO «3EMJAHOTO» T'POMKONOBOPHTENA MOIIHOCTBIO
25 7, NOKa3aHHOrO B pa3pese Ha pHc. 28, DTOT T'POMKOrOBOPHTENb
HAXOAHT NPHMEHEHHe HA CTAAMOHAX H B JAPYTHX NMOJOGHBIX Mecrax, rie
N0 APXHUTEKTYPHbIM HJM APYCHM coOGpaKeHHM YCTAHOBKA €eno Ha
cronbax HexenarelbHa. Cl0KHOCTB B KOHCTPYHPOBAHHH TAKHX TPOM-
KOTOBOpHTE/eHd 3aK/Jo4aeTcs B 3aliMTe TPOMKOTOBOPAILEH T[OJOBKH OT
NOM¥KAA H CTOYHOH BOABL. ITO CPAaBHUTENLYO NPOCTO DeIlNaeTcs TEM, 4TO
3BYK H3Jyyaercs Tro/IOBKOH 4epe3 BOJIHOBOJ HJH HampaBAgIOUIHE pynmop,
a BOJa, MOMajamoWas B Hero, He MOXKeT JOCTHTHYTb TOJOBKH G6jaro-
Naps AMeIOUIMMCHA OTBEpPCTHAM, UYepe3 KOTOPble OHA CTeKaeT B 3eMJI0
HJH KaHAJH3auHIo,
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HANPABJIEHHOCTb H3JIYYEHHA F'POMKOTOBOPHTENA
H AKYCTHYECKOE O®OPMJIEHHE

Hanpasaennocts  M3aydeHus — QOBONLHO — BAMHBIA  TEXHHUSCKHI
NOKA3aTeJlb TIPOMKOTOBOPHTENs, YKA3bIBAKILHH, KAdK paclpenensercs
3BYKOBAf B®HePrHa OT TPOMKOrOBOPHTENA Mo O3BYYMBAEMOH TMJIoUlafH.
HanpasaeHnocTh H3AyYeHHS [pemctaBaser cof0f 3aBHCHMOCTb 3BYKO-
BOTO JaBJEHHH, CO3J1aBaeMOT0 TPOMKOCOBODHTE/JIEM Ha HEKOTOpOM Mo-
CTOSHHOM PpacCTOSIHHH, OT YIrJa MeXay ero Ocblo W JuHHell,
COBIMHAIOIIEHl TOUKY B NPOCTPAHCTBE, B KOTODOH H3MEPSETCH 3BYKOBOE
laBjeHHe, ¢ UeHTpoM JHHGdY3opa HAM BEIXOLHOTO OTBEPCTHA PYMODE.
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Puc. 28. Paspes KOHCTPYKIHH ,3EMJSHOr0O* TPOMKO-
rOBOPHTE/IA.

] —rpOMKOroBOpHTENb, 2—HaNpasasounil KOHYyC; 8— Kpbll-
Ka; 4—06eTOHHAas CTEHKA BOJHOBOZA: 5—3eMJsl; 6—KpblliKa
¢ npopeaamu; 7—7tpyba A4 €TOKa BOMbL; 88— BOJHOBOI.

"\

Takas 3aBHCHMMOCTh HaMepsieTcs OOBIMNO B TOPH30HTAJbHOH H Bep-
THKAJbHOH MJIOCKOCTAX [/ HECKOJLKHX 3BYKOBHIX uactoT. [ padmuue-
CcKoe H3o0pa)KeHHe YKa3aHHOH 3aBHCHMOCTH HA3BIBAETCH XapaKTepH-
CTHKOH MJM JMATPaMMOR HanpaB/JEHHOCTH TPOMKOToBOpHTend. Ha sroifi
XapaKTepHCTHKe 3BYKOBOe faaBJeHHe, pa3BHBAaeMOe TPOMKOTOBOPHTENEM,
YKa3bBAKT dgalle He B a0COJIIOTHBIX 3HAYEHHAX, a B BHJe OTHOLIEHHA
3BYKOBOrC JaBJEHHA TPH PasIHYHBIX YraAax OT OCH K AaBJEHHIO Ha
OCH TPOMKOIOBODHTENS, a TakKe B [pOUEHTaX MAH JAeuubenax.

Yem Gosblle H3Ayyalollas TMOBEPXHOCTh MWCTOYHHKA 3BYKa [0
CpaBHEHHK C ]].JIHHOﬁ BOJIHBI, TE€M OCTIJEE HANpaBJEHHOCTE HW3JY4YEHHA.
Ecoi BosiHa M3AyuaeMoOro 3BYKa BeJHKAa (HH31IME 4acTOThl), a pasMe-
pBl HM3gyuaTess MHOIO MeHbIIe IJHHBL 9TOH BOJIHBI, TO HCTOYHHK 3BYKa
He o6aanaer HanpasjieHHoctblo, Ha BhICIIMX »Ke vactorax, T. e. IpH
MaablX OJHHAX BOJH, HANPaBJeHHOCThL H3nywarteds mnoswmaercs, Ha
puc. 29 npuBeAeHL TeopeTHYeCKHe XAapaKTePHCTHKH HANpaBJIEHHOCTH
H3Jayyatoulero amcka amamerpom 21 cM, nomelleHHOro B BbIpe3e OUYEHb
6oJiblIoro 3Kpatia. KEI‘K BHAHO H3 DPHCYHIKa, Ha CpPeIHHX yacToTax
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(1600 2y) yxe saBHo HAaOJI0ZAETCA HANPABIEHHOCTh, KOTOPAS HA GoJee
BhICOKHX 4actotax (8000 ey) craHOBHTCA OueHb OCTPOIL.

Ecan uanyuarens 3ByKa HeCHMMeTPHYEH OTHOCHTENLHO €BOeH OCH,
TO HaNpaBJeHHOCTb €ro pas/iHyHa B TOPH3OHTAMBHOH M BepPTHKAJbHOI
MJIOCKOCTAX: OHAa Oyaer ocTpee B TOH N/JIOCKOCTH, B KOTOPOH JIEXKHT
§dabluas CTOpOHA H3jdyyateds. [ pOMKOrOBODHTeNb € 3JJIMITTHUECKHM
nupdysopoM HMeeT GoJee OCTPYHD HANpaBJEHHOCTh B TOH IMJOCKOCTH,
B KOTOpOH JexHT Gosblias och 3Jummnca. To Ke caMoe OTHOCHTCS H
K NPAMOYTONBHBIM PYNOPaM.

B OGoabumMHCTBE CcJyuaeB 3BYKOBOCIPOH3BENEHHs1 3HAuNTEJbHAS
oCTpOTA HAMPABJEYHOCTH HM3JYYEHHA TIPOMKOTOBODHTENA Hexe aresbHa,
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Puc. 29. TeopeTnHueckHe XapakTEPHCTHKH HanpaBieH-
HOCTH KoJsebJolerocss Ha Pas/HYHBIX Y4acToTax AHCKa
nanamerpoM 21 cm, HoMeilleHHOro B pa3pese OYeHb
Go/ibIIOro 3KpaHa.

1—400 2¢; 2—800 eq4; 3—1600 2y4; 4—8 000 24.

T4K KAK [IPH 3TOM OTPAaHHYHBAETCS MPOCTPAHCTBO, B KOTOPOM pABHO-
MEpHO CABIIIHA BCsL M0J0CA BOCHPOH3BOAMMBIX yacToT. OGLIYH0 HAnpas-
JIEHHOCTb H3JYYEHHs CKa3blBaeTcsl Ha BOCMPOH3BENEHHWH YAacTOT Bhille
I—2 xey. D10 03Hayaer, 4TO NPOC/AYIIHBAHHE B CTOPOHE OT OCH IPOM-
KoroBoputens OyJeT COMPOBOXKAATbCA ocaabjaeHHeM BBICIIMX YacTOT.
[TostoMy pasmemeHnne TIDOMKOTOBOPHTENeH TOJbKO Ha BEPXHHX HIH
TOJbKO Hd OOKOBHIX CTODOHAX ALIMKOB He peKoMeHAyercs. 3Jrta ke
NPHUMHA TNPENITCTBYET YNOBJETBOPHTENLHOMY MPOCTPAHCTBEHHOMY pac-
npejejJeHn0 HHTEHCOHBHOCTH 3BYKA B NOMEIIEHHH.

OmynieHne JOKaJH30BAHHOTO TOJIOMKEHHS HCTOYHHKA 3BYKa TM0Je3-
HO HMMeTh I[pH peyeBblX Nepefauax, Korja onpejaejeHHOe MecTopacmno-
JIOMeHlie yTella MOMKeT CNocoOCTBOBATL JyulleMy BOCHDHATHIO H3Jarae-
MOro MartepHasia, KOHLUEHTPHPYA BHHMauue caylarens. CobeplueHHO
ApYyrHe ycaoBus TpebYIOTCA 1/s BOCMPOU3BEJEHHA MY3LIKAaJbHEX IMpO-
H3BEAEHHH, 0COGEHHO HCHIOJHAEMBIX GOJBLIIKMH aucamMGiasMmu (cHMdboHH-
YyecKHe OpKecTpbl, XOpH H T. 1.). B arom ciayuae HeoGxoiuMa BO3-
MOKHO GoJjlee IIHPOKAs XaPaKTePHCTHKA HANPaBAeHHOCTH Ha BBICLIHX
yacToTax. XOTH Takoe 3BYYaHHE €Illle JaJEeKOo OT HaTypaJbHOro, BCE Ke
ocnabnenne st@exkrta JOKAJAH3OBAHHOrO 3BYKa B MeCTe DACHOJIOXKEHHA
TPOMKOTOBOPHTE/IS 3HAYHTEbHO YJAY4IIaeT KauyecTBO BOCTPHATHS MY3bl-
KaJbHBIX MPOH3BEIEHHH.

Takum o6GpazoM, AJA 3BYKOBOCNPOH3BOAEHHS B JOMAIINHX YCJO-
BUAX MPEANOYTHTE/bHEE HCIOJb30BAHHE TPOMKOTOBOPDHTEJEH C MaJvioi
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HampasaenHocteio. OuepelHBIM 3TanoM YyjayulleHHs KauecTBa 3BYYaHHA
paadonpHeMHHKoB Owlio BBelenue B 1954 r. obbeMdoro 3myuanua
(cuctembl 3D u 4R), oGrapawlliero HeHanpaBJeHULIM H3JYy4eHHEM BCEro
IHANA30HA 4acTOT BIVIOTh [0 CAMBIX BBICOKHX.

B psge cayuaes HCMOJNL30BaHHA TDOMKONOBODHTENIEH HAmpaBJ/eH-
HOCTL HX H3Jy4yeHHs Heo6xoJAMMa u BecbMa noJsedla. K Takum ciy-
yasgM OTHOCHTCS 03BYuHBaHue GOJBIUHX [WIOWajeid, MoJdobubix TPHOY-
aM CTAAHOHOB, 3eMeHHX TeaTPoB H T. N. 3/ech Hanpas/JeHHOCTb
H3JyYeHHs TPOMKOrOBOpHTe/efl M03BOJAET MOUBLICHTD HEH3MEHHOCTbL 3BY-
KOBOTO YPOBHSl B PA3HBIX TOUKAX 03BYUYHBAEMOH MAOMANH H CIKOHOMHTS:
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Puc. 30. XapakTepHCTHKH HANPaB/JEHHOCTH IPOMKOrOBOPHTES B SIIIHKC
HA CTeHe.

MOILHOCTE YCH/HTEIS, TdK KaK MpH 3TOM 3BYKOBas 3Hepridsi B Hanpas-
JEHUSX, [Je OTCYTCTBYIOT CIYLIaTeld, He pacxoiyercsa. Hanpasmed-
HOCTb TPOMKOTOBODHTE/ e/l LeHHA H B 3BYKOYCHJHTE/LHBIX YCTAHOBKax
(MHKpO(OH — IrpOMKOrOBOpPHTE.IH), TIJle 0OHa CI0cOGCTBYET COOTBeT-
cTBYWILIell opueHTalHell IPOMKOTOBOpHTe/dedl ocaal/eHHI0 HX BO3Jei-
cTedd Ha MHKpodoH H OGnaromaps 3TOMY YCTPaHEHHIO aKyCTHUECKOH
o6paTHOH cBA3H.

B 3BYKOBOM KHHO HANPaBJEHHOCTh H3Jy4YeHHs TPOMKOrOBOpHTEJeil,
YCTAHOBJEHHHX 33 KPaHOM, YBe/JHYHBAeT HATYPaJbLHOCTh KHHOMOKa3a,
«NpHBA3bIBaA» 3BYK K H306paxennto. To 3Ke OTHOCHTCH H K TeJeBH-
AEeHHIO.

B COOTBETCTBHH € HM3JOMXKEHHBIM BJHAHHE HaNpPaBJEeHHOCTH H3Jayde-
HHA TPOMKOTOBOPHTENST HOJKKO OTPa»KaThCH Kak B XapaKTepHCTHKE
HAaNpaBJ/JEHHOCTH, TAK M B YAaCTOTHOH XapaKTepPUCTHKE TPOMOKOTrOBOPH-
Tedd, H3MEepeHHOH NP PasIHuUHLIX nojoweHHaX Mukpodona. lad
WialocTpauuu  5Toft cBsau  Ha puc. 30 mNpHBejeHa XapakTepPHCTHKE
HATPABJEHHOCTH, 4 Ha puc. 31—yacToTHAA XapaKTePHCTHKA FPOMKOroBO-
pUTEJIsl, CMOHTHPOBaHHOTO COOKY B sLUMKe HACTEHHOH KOHCTPYKUMH
TpamnelleniafbHofl Gopmul. SIIIHK paccyMTaH Ha YCTAHOBKY B HeM ABYX
TPOMKOroBopHTeNeli CHMMETPHUHO.
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M3 npusenennbix xapakrepuCTHK BMIHO, uTo Mpu wuactore 2 K24
H BblIlle HANpaB/JIeHHOCTL H3JYYeHHS CHJAbHO ob6ocTpewa. B peayib-
TAaTé 3TOr0 YaCTOTHAA XAPAKTEPHCTHKA TPOMKOTOBOPHTENA, H3MepeHHad
NpH NOJOXKEHHH MHKpo(oHa npubau3MTe bHO nox yraom 120° k ocu
autpdysopa, nokassiBaer pe3Koe yXyJIUeHHe BOCTPOH3B@NISHHs UYacToT
philme 1,5 K2y, Tonma Kak XapakTEpPHCTHKA, H3MepeHHas npu MoJoXKe-
HHH MHKpo(OHA HAMPOTHB TPOMKOTOBOPHTENA, He COJAEPHHT TaKoro
npopana. Jo6aBieHHe BTOPOTO, CHMMETPHYHO PACMOJOKEHHOTO TrpoM-
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Puc. 31. YaCTOTHbie XapakTePHCTHKH TIDOMKOroBOPHTEJA
B TUIMKe HAa CTeHe 14 ABYX NOJOMKeHHH H3MEDHTenbHOTO MH-
kpodona (M;-u M,).

KOTOBOPHTE]A 3HAYHTEJNDHO  YJAYUIIHIO XapPaKTEPHCTHXY HampasJeH-
HocTH (puc. 32).

Haupasresnocts H3nyJeHHs TPOMKOrOBODHTENR MOMKET 3aBHCETh
He TOJLKO OT pasmepoB H3Jayuatenas (Auddysopa, oTsepctHa pymopa),
HO TAKXe OT aKYCTHUeCKOro oMhOpMJeHHs H B3aWMHOTO PacloJioMXeHud
POMKOTOBOpHTENed, ecJiHi OHH YCTaHOBJAEHs B obuieM odopMaeHu#
(AUAK, LIHT).

HanpagnensocTs H3/7ydeHHs [OJy4aeTcs BCEraa B pes3yJbTare
naTepdepeHIHA BOMH JAHG0 MEXIY H3JyYeHHeM OT Pa3/IHYHBIX Y4acCTKOB
OBEPXHOCTH H3Jyyartens, JAHGO MeKAy npaMoii W orubalouel rpomko-
FOBODHTEb BOJHAMH, JHG0 MeMIy H3AYUeHHEM pasiHuYHBIX TDOMKOrO-
BOpHTEJeH, ecqd OoHM VeTanopieHn B ob6uem odopmaennu. [lepeas
NPHYHHA HamnpaBJeHHocTH AHG(@Y30pHOrO TPOMKOrOBOPHTENA 3a/02kKeHda
B HeM caMOM (3aBMCHT OoT pa3MepoB ero gudeéysopa) n mosromy ne
NncAnaeTcs M3IMENCHII.

HanpaBaeHHOCTh H3AYYeHHS OT aKyCcTHUeckoro odopMJyeHHA 3aBM-
CHT OT Be/JHYHHBl cABHTa (asel Mexay npaMoil H orubamlleil BOJHaMH
anddysopa, a TakiKe OT HANPABJAEHHT HAa TOYKY NpHeMa 3BYKa, T. e.
yrjga MexAy OChbio IPOMKOrOBOPHTEN sl H JuBHeil w3 uentpa aupdysopa
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B 3Ty Touky. MakcuMaabhbli $a3oBuil caBur orufawouledl BOJHBI MOJY-
yaeTcd B TOYKAX, pACNOJOKEHHBIX BJIOJAL OCH TPOMKOTOBOPHTEs,
MO3TOMY TO Mepe YAaJeHMd B CTOPOHB OT 3Tofl oc (asoswiii cIBHr
oru6aiolieii BOJHBl yMeHbllaeTcd. B CBf3H ¢ 3THM peayJbTHPYIOMIHH
caBur (asml Mexay npaMofi H ornbatomieft Boasamu augpysopa yse-
JHYHBAETCs1 M 3BYKOBOE /aBJEHHE HH3LIHX YacTOT YMEHBIIAeTcs.

B awbofi M3 TOueK MNpHeMa 3ByKa, 33 HCKJAOYeHHEM TOYeK, Jexka-
mwux BOIM3H Kpaes aKyCTHUECKOTO 3KpaKa (pasHoyda/eHHbX), ¢aso-
Bblii CABAT npu GoJblieM 3Kkpane Gyaer Gosbute. [TostoMy uem Goublue
aKyCTHYeCKHH 3KpaH, TeM npH GoJblieM yriae Touwkd TpueMma (asoswiit
CABHT CTAHET PaBHBIM IJHHEe BOJHBI ((IPOH30MAeT aKyCTHYECKOE KOpOT-
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Puc. 32. XapakTepHcTHKa HanpaBleHHOCTH ABYX TI'DOMKOTOBopHTeJel
B AlLIHKE.

koe 3aMbikanue). ChaenoBaTenbHo, YeM Gosbiiufi cABHT dasbl orubato-
e BOAHBI CO31deT aKycTHueckoe odopMiIeHHe IDOMKOrOBOPHTENs, TeM
y Hero GoJee IMHPOKas XapPAKTePHCTHKA HAaNpaBJEHHOCTH HA HH3UIHX
yacrotaX. IJToT (aKTop XOpOIIO NOATBEpPXKAAETCS XapaKTepPHCTHKOM
cpenHeff HanpaBMeHHOCTH B MoJoce yacToT 75—I150 ey paanajbHOrO
rpomMroroopitrenas JII'P-25 B sepruxaabnofi miaockoctd. [locne nane-
BaHHA Ha TIPOMKOTOBOPHTEJb Koamaka (cM. mpembiayuinii maparpad).
yBeAWUHBAlOIEro CABHT (a3bl ornfaiolell BOJHBI, HANpaBJEHHOCTb €To
H3/MyueHHs B TOH e N0JoCe YacTOT CHJIbHO INOHH3HIAaCh M HA 3ITHX
YacTOTaX TPOMKOTOBODHTENb CTaJ MOUTH HEHAMPABJEHHLIM.
IMomgo6HbiM o6pazoM HHTepdepeHUMS MeXIY H3ITyYeHHeM ABYX H
6onee rpOMKOTOBOpHTENEH, YCTAHOBJEHHHLX B 00lleM aKyCTHYecKOM
0'-'[)0P'MJIEH-H1‘I, BJAHSAET HA XapaKTEepPHCTHKY HamMpaBJ/IEeHHOCTH CHCTEMDI
B 3aBHCHMOCTH OT H3JyuaeMoH YacTOTHl H DacCTOAHMA MeXAY TpPOMKO-
rosoputensmMu. Takofi cryuait uMeeT mpakTHueckoe NMPHMEHEHHE B JBYX-
MOJIOCHBIX TDOMKOTOBOPAILIMX arperartax, KOrAa HH3KOYACTOTHHIT H Bbl-
COKOYACTOTHHIH TPDOMKOTOBODHTENH YCTAHOBJEHbl JIPYr ot Japyra Ha
PACCTOSHHH, PABHOM [JIHHE BOJIHBI, COOTBETCTBYIOIeH uacToTe pasje-
JeHdst (PpasuuyHas uacrota MexJay paboudMu [OJ0ocaMu 4acToT 060HX
rPOMKOTOBOPHTE/EH), HAH B PaAHONPHEMHHKAX, y KOTOPHIX 4acTo Ha
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nepenHeﬁ naHeJH YCTAaHOBJEeHbl 1IBa OJHHAKOBBIX FPOMKOFUBOPHTEJIﬂ.
JlnarpaMMy HanpaBJIEHHOCTH MHJIs TODH30HTA/JLHONO DALA HECKO.Ib-
KHX TPOMKOTOBODHTeMef, pPacTOMNOKEHHLIX HA PABHOM PACCTOAHHH APYT
OT Jpyra H OJAHHAKOBBIX MO MOINHOCTH H ()ase, MOXKHO pPAaCCUHTATb
no ¢opmyne
M=d cosa
A

nd cosa '
A

sin

P=
M sin

rae P—cyMMa M31Yy4YeHHS HeCKOJbKHX TPOMKOTOBOpHTe/ed, pasBHBaI-
HIHX 3BYKOBbIE HaBJEHH, HMHRHTYﬂa KOTOPbIX pBBHa eIHHHILe;

M —unca0 rpoMroroBopuTeeil;

d — paccTonHHe MexXay TPOMKOTOBODHTE/AMH;

A — 1MHHA BOJMHBI 3BYKA, A/ KOTOPOH pacCUMTHLIBAETCH XapakTe

PHACTHKA Hanpaanem{ocm;
o — Yrodl Mexay J/HHHMeil TrpoMKoToBOpHTeleH W JHHHell, Hayulel
B TOYKY TMpHEMa OT KpPaifHero rpoMKoroBopHTe/d (J1€BOro).

ﬂJIH BeanKaanoro pajga
rpomxorosopurene# dopmyJa
AaeT JHATPaMMy HampaBieH-
HOCTH B BepTHKaJbHOH mmoc-
KOCTH.

Jlasi cnydyas TOJIBKO ABYX
rpoMkorosoputenefi (M =2)
npuBeneHHas Buie (opMy.a
ynpowaercd M [PHHAMAET
CAeAYIOWHA BHA:

md cos a

P =cos G

O6e dopMyasl naior 3ua-
uenHs P InarpaMmel Hampas-
JEHHOCTH B JOJAX EIHHHIHL, 5
KoTOpble MoOryt ObiTb o6pa- Rafiop:
uleHbl B TPOLUEHTH NyTeM
ymHoxkenna Ha 100, a uroGb NOJAYy4HTb 3Ha4yeHus B Henxbenax,
pMecto P nopcuutniBator 20 log P.

B BLICOKOYACTOTHRIX PYMODHEIX DMPOMKOrOBOPHTENAX («nuImasxKaxs)
C YCNexoM MPHMEeHAITCA JiBa CPeACTBA, PACUIHPSIOLIHE XapaKTepHCTHKY
HANPABJIEHHOCTH TPOMKOTOBOPHTENs HA BHICIIHX uwacToTax. [lepsoe
cpenctBo, OoJsiee cTapoe, COCTOHT B CeKIHOHHDOBAHHH pymopa, B De-
3y/bTaTe 4Yero oH MpPeBPallaeTcH B NYUOK NPHMLIKZIOWHX APYr K ApYry
PYMOPOB MeHBLIEro CeYyeHHs, OCH KOTOPHIX KPHBOJAHMHEflHBI M pacrmo-
JarawTcd Beepom (pue. 33).

Tpruunn meficrBusi Takoro ycTpoficTBa 3aK/AOYAETCA B TOM, 9TO
XOTA HaMpaBJeHHOCTb H3JMYYEHHS Kaxcdof CeKUHH pPymopa BIOJMbL OCH
BO3pacTaeT Ha BBICUIHX YacToTaX, 6Jarofaps TOMY, UTO OCH OTHEb-
HBIX DYMOPHLIX CeKUHH Das3BepilyThl BeepoM, MX H3JYUEHHE HalpaBJeHo
B npenenax Gonee mpoxoro yraa, oGpasyeMoro seepom oOcH. 3jech
YroJ pacrBopa XaPaKTePHCTHKH HATDABJEHHOCTH NMPAaKTHYGCKH He 3aBH-
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CHAT OT 4YacTOThl, TAK KaK OH onpexenserca NpPOCTpPpaHCTBEHHBIM pacno-
JIOXKEHHEM OTAeJbHBIX CeKUHHA pynmopa. DTo 3IKBHBAJEHTHO H3JYYEHHIO
TPynnbl  OTAEJbHLIX T[POMKOrOBODHTeJeH, pacmosoXeHHbLIX pAAOM Ha
cepuuecKoi MOBEPXHOCTH TaK, 4TO HX OCH, CXOAAIIMECHs B LEHTpE
cthepbl, 06pasyloT OIHHAKOBBIE OCTpble Yribl OAHA C JAPYToil.

ag~5 -0 15 o -5 -~ -1506

Puc. 34. XapakrepHCTHKH HanpaB.JeHHOCTH Bbi-
COKOYacTOTHOTO rpoMkoroBopurens 30A-3.

I —c auH3aofi; 2—6es auHam; 3—c 6-UeHKOBWM ceK-
UHOHHPOBAHHEIM DYNOPOM,

HOpyram  sddekTHBHLIM CcpPencTEOM OCNMaGNeHHS HANpPaBAEHHOCTH
PYNODHOIO TrpOMKOTOBOPHTENS SBJSETCS aKyCTHYeCKas JHH3a, GoJee
npocTaf B H3TOTOBJEHHH, YeM CEeKIHOHUPOBAHHBIl MHOTOSUEeYHBIH
pyrop. TlpHHUHN AefCTBMA AKYCTHYECKOR JMH3bL MOAOGEH AEACTRHIO
ONTHYECKHX DACCEHBAIOUWINX JIHU3, [PeoGPa3yIOUlHX [JIOCKYI0 BOJHY,

Puc. 35. BHewwufi BHA akycTHYeCKoll JIHH3bLI
€ PYNOpoM IJA BBICOKOYACTOTHOTO TPOMKOTO-
Boputeas 30A-3.

pACTIPOCTPAHAIONIYIOCH BIOML OCH, B chepHUecKYl HAM LHAHHADHYE-
CKYIO BOJIHY MEHBIUEeH HanpaBJeHHOCTH.

Paziuune MemJIy ONTHYECKMMH H aKyCTHUSCKHMH JIMH3aMH COCTOHT
B TOM, YTO ONTHYECKas J/IHH3A NpeobpasyeT MJOCKYK BOJHY, H3MeHss
ee CKOpOCTb NPH MNDPOXOMAEHHH CKBO3b JIMN3Y, H TeM OoJiblie, 4eM
Goablile ee MyTh B JHH3e. HM3amenenHe cKOpocTH BOJHBI B JHH3E 06YyC/a0B-
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JIEHO € MaTepHaJaoM (CTeKJOM), B KOTOPOM CKOPOCTb PACHpOCTpaHe-
HHA CBeTa MennUle, yeM B Bo3ayxe. B axycruueckoli miH3e ckopocTh
3ByKa Be3/le OAMHAKOBA N npeobpa3vBaHue BOJHBI NPOHCXOAHT BCJEl-
CTBHE pa3/IHuHA IJHHE NyTeH BOJIH, NPOXOJSAIIMX Yepes JHH3Y B LEHTpe
H Ha nepupepun. Mamenenne AAHHE nyTell BOJH B aKyCTHYeCKoil Juwi3e
OCYILECTB/JALTCA HAKJOHHBIMH KaHaAaMW HJAM IIEAAMH, YIJIHHSTIOUHMA
NyTh 3BYKOBOIl BOJHK, CO3/1aBaeMON PDOMKOTOBODUTE/EM.

PeayabraThl TPHMEHEHHA CEKIHOHHDOBAHHOTO pYyNopa M aKycTHue-
CKOH JIMH3BI TPHBEJEHbl HA XapaKTePHCTHKAX HamnpaBieHHocTH (puc. 34).
B 3aBHCHMOCTH OT 0CEBOH CHMMETPHH JIHH3B MOJKHO paCIIMpPHTL Xapak-
TEPHCTHKY HAanpaBJeHHOCTH PYNOPHOTO TDOMKONOBODHTeNs Kak B Tropi-
30HTAJIbHOH, TAK H B BEPTHKAJLHOH IMJIOCKOCTAX HJH TOMLKO B OJHOM
u3 Hux. Ha puc. 35 nokasan BHeWHHA BHA JHMH3LI C PYNopoM Aanf
BBHICOKOUACTOTHOrO rpoMyoroBopHreas 30A-3, paciuunpsiouell gHarpaMmy
HANpPaB/JAEHHOCTH TIPOMKOrOBOPHTEJS B TODH3OHTaMAbHOH  MJIOCKOCTH,
Kotopas H3ofpaxesda Ha puc. 34,

TpeSoBaHHuAMH Hajfexkallefi HampasJeHHOCTH BBI3BAHO CO3JaHHe
WHPOKO NPHMEHseMbIX B INOCJEIHee BpeMsl 3BYKOBbIX KOJOHOK. B Hux
B NPAMOYrOJBHOM MJH UHJHHAPHYECKOM SIIHKE YCTAHOBJEHbl BepTH-
KaJbHO B OAHH HIH JABa PAAa NATh — BOCEMb OJHOTHIHBIX TPOMKOrO-
soputeseil (puc. 36), 4TO mo3BOAAET
MOJY4YHTh MAanyl0 HanpaBJeHHOCTb
HX H3/JYueHHs B T[OPU30HTAJBHOH
MJIOCKOCTH H YBEJHYMBAaeT Hanpas-
JIGHHOCTL B BEPTHKAMBHOH TJIOCKO-
ctu. Kpome toro, o0besHHeHHE He-
CKOJIBKHX TPOMKOTOBODHTE/EH MOBBI-
maer OOGMIME K. II. A. CHCTEMBI, Tak
KaK u3Jyuaemas 3BYKOBAA 3IHeprud
BO3pacTaer NPOMOPUHOHAMNbHO KBal-
paty mioutagu uanayuareas (nuddy-
3opa), a pacxolyeMas YCHJAMTEJEM
3JICKTpHYecKas  MOLIHOCTh  Bo3pa-
CTaeT B TEPBOH CTelMeHH.

TaxkuM ofpa3oM, [Ba YCT2HOB-
JEHHBIX PAIOM T'POMKOTOBOPHTEJH
MOBLILAIOT K. M. 1. (0oTpauy) NOYTH
B 2 pasa, Tak Kak noTpeG.aseMas
OT YCHJHTeNd MOIIHOCTh YABAHBAeT-
csl, a 3BYKOBas SHeprHsl yueTBepseT-
ca (2?) no cpaBHGHHK C OIHHM
IPOMKOIrOBOPHTEIEM,

3HauuTeabHOE YBEJHUEHHe Ha-
NpaBJeHHOCTH 3BYKOBBIX ~ KOJIOHOK
B [JIOCKOCTH, IapasjelbHOil  HX
GoJbureMy pasMepy,  MO3BOJAET
ycnemwrHo GOpOTbCA ¢ BO3HHKHOBeE-
HHEM aKyCTHUeCKOfl TreHepaunud MpH
3BYKOYCHJEHHH B TeaTpajbHBIX 3a-
nax, ayIMTOPHAX H IPYrHX nome-
WeHHAX, Tae TpHMeHeHHe PYMOPHBIX .
rpOMKOroBOpHTeael HegonycTumo no  PHC. 36. Buewnuft Buj 3BYKOBOH
APXHTEKTYPHO-TEKOPATHBHEIM C0OG-  KOJIOHKH 10 K3-1 co cHATHIM Ko-
pPaxeHnaM. KYXOM H Ha TpeHore.
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BHEPO- H 3BYKOMNOIJVIOWAKIIHE MNOKPBLITUA

[ToMamo coorBercTBHsi raGapuToB H QOPMBI aKYCTHYECKOTO OGOpM-
JIEHHS, OHO JOJIKHO ObITh claedJaHo Tak, 4Tobbl He uMeJo uieel H de
BLIGpHpOBAaJo npH paGoTe TPOMKOTOBODHTENd, TaK KaK BHOPAalMH
OT/JeqbHbIX 3JeMeHTOB odopMmiaenns, o0bLYHO nanenefl, BO3HMKAIOUIHE
Ha HX DE30HAHCHBIX vacToTax npu paboTe TPOMKOTOBOPHTENS, MOPOMK-
40T NPH3BYKH, HCKAMAIOUIHE OCHOBNON CHTHAJ.

XopolHii croco6 yMeHblIeHHss BHOpalMu TaHejeli aKyCTHYECKOTO
O(pOpMJIEHHﬂ 3dK/104aercad B YCTAHOBKE TPOMKOTOBOPHTE/JHA HA [aHeJH
yepes MArKYO MpOKJafKy (MHKDOTIODHCTAd MJH BaKyyMHas pe3HHa,
nerwonnact [1XB3, Bofiiok ® mnp.), cnocoGHYIO CHU3HTH YPOBeHb BHEpa-
nuit Ha 15—20 06. Tlpn TakoM KpenJeHHH TPOMKOrOBOPHTENH HeoGr0-
JIMMo, 4To6B KpenAliHe BHHTHL HJAM GoaThl He Kacaauch aHpdysopo-
JepKaTeJs.

Pacnpocrpanennoe cpeacrso GopbObl ¢ BHOpALHAMH NaHemsefi co-
CTOHT B YBEJIHYEHHM HX JKEOCTKOCTH INyTeM MNpPHMeHeHHS MJONCJHHTEe/b-
HbIX «pefep KecTKocTH» (MJAKOK) HAH yToqieHun mnaHeneir, OpHako
MpoCcToe YBEJHYEHHE XKECTKOCTH JIHIUb [TOBbIIIAET pPE30HAHCHbIe YacCTOTbI
naHeseffl WM MeHseT XapakTep HX BHOpanHi M M3JYUeHMS, Tak Kak HaMme-
HAKOTCA 4YUCA0 BHOPHPYIOIIHX NOBEPXHOCTEl W MX pa3Mephl. ¥ ToJlleHHe
navesef, KpoMe TOro, YBeJHYHBAeT BEC H CTOHMOCTL OQOpMJEHHS.
[Toatomy nas warorosnenus odopMmaenns Oosee paaHKaJbHO NPHMEHATh
MarepHaJbl, 061aJalolile NOBbIUEHHbIMH BHYTPEHHHMH MNOTEpPAMH Ko.e-
GaTeqbHOl 3Heprau npu ero AedopMaiuyn (MOBbIUEHHBIM «BHYTPeHHHM
TpeHHeM»), a TaKMe JOCTATOYUHO BLICOKOH ympyrocTelo. Takue marepHa-
Jbl, HasbiBaeMble BUOpoAeMNGUPYIOIIHMH  HJIM  BHOPONOIJIOWAIOIIHMI,
MOXKHO HaHecTH Ha oObluHBle NaHeJH aKycTHYecKoro ogopMJeHHs.

Bu6ponorJoitawmye Marepuansl [peBpallaldT vYacTb KoJeGaTelb-
HOM 3HeprHH BUOpAalLHA B TeNnJo H YBEJHYHBAWOT MeXaHHUYeCKoe Cconpo-
THBJIEHHE INaHejeH, ueM MNOHUKAWT aMnauTyLy suGpaunii. OcoGeHHo
s¢dektuBHo BHOposeMndHpoBaHHe [PH Pe3OHAHCHBIX YacTOTaX, KOTia
BO3PACTAKT aMIJIATYAbl BHGpauuii 1 jgedopMauud Ha H3ruG HAH CHABHT
BHGPONOIJIOIAIOIEr0 MaTepHasia, a C HHMH YBEJHYHBAIOTCA H TOTEpH
koJsebarebHOH 3HEPrHH.

Bubponemmbpupyiome cBoficTBa MaTepHaja XapaKTepu3ylOTCA Ero
JorapuMHYECKHM [HEKPeMEeHTOM 3aTyxaHHsd (TouHee, NpOH3BeleHHeM
JleKpeMeHTa Ha Moawib ynpyroctH). IlekpemenTt 3aTyxaHus oOnpeie-
JfeTcsd Mo oclUHAKorpadpHueckoil 3amHCcH 3aTyxalolHX KoJdebanuil mJA-
CTHHBl H3 HOIBITBIBAEMOr0 MarepHana, Kotopas Bo30yKJaaercs YAapoM
uan BuGpatopom. [IpH 3anHCH yCTaHABAMBAIOT BeJHUHHBE [BYX aMILIH-
TYH, OTCTOSIMIHX Ha Mepuofd, H ONpeleJdloT AeKPeMeHT 3daTyXaHus Iio

dopmyse d=Iin Zl— rae A, — navanbras u Az —mocjenyoulas H3IMe-
2

peHHble AaMILIHTYIbL
Ecnan xoneGaHus MCTIBITBIBAEMOH MJAACTHHBI 3aTyXaloT MeJIeHHO,

TO coceiHHe aMIVIHTYAbl MaJjo OTJAHYAaDca oHa oT Apyroil. B rtakux
CAYHATX ONpPEeleNdloT AMILIHTYIB, OTCTOAIME Ha Jofoe YHC/Ao OEpPHO-
HOB N, a JeKPeMeHT 3aTyXdHHd MOACYHTHIBAIOT Mo (opmy.e

1 Ay

d=——1In
n A,
rie A,—HaualbHad aMIMHTYAa H A,—n-1 aMIJETYJa Yepes3 n 1epPHoLoB.
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ITpakTuueckoe npemcTaBleHHe O JAeKPEMEHTE 3aTYXaHHA DamelH
Jal0T 3BOHKOCTE H IJIMTeJbHOCTh ee 3BYYaHWs NOCJIe TOro, Kak, nepika
naHeab Ha BeCY 3a ONHH YroJl, YAapsAloT MO HeH CYCTABOM NaJjblla HJIM
KyckoM Jepesa. JJuTeNbHBIH 3BOHKMH 3BYK Nocjie yaapa, noJydaio-
wuiics y MeTaJJMYeCKHX TNaHeseH, TOBODHT O Ma/JoOM JeKpeMeHTe
3aTyXaHHs, B TO BpPeMA KaK KOPOTKWH, TJyXoil 3BYK YyKasblBaer 4a
3HAUMTe/NbHBlE BHYTPeHHHE NMOTEPH B MaTepHaJe.

Vamepenne JeKpeMeHTa 3aTyXaHHsa TaHedell ToJMIMHOA 6 mm H3
pasJAMYHBIX NOPOJ JepeBa NOKas3ajo, YTO OH paBeH: anas cochul — 0,02,
ana 6yka— 0,03, naa daunepst — 0,04, M3 smux gaHHHX DpedMylle-
cTBO (haHepn kak maTepHana ¢ Gojee BHICOKHMH BHGDOMOTJIOLIAIONIHMH
CBOHCTBAMH OueBHAHO. XOPOLIMMH BHOPONOrJIOMAIOIHME CBOHCTBAMH
06/1aal0T CJACHCTBIE MaHeNdH, COCTaBJeHHble #3 UepedyIOLUHXCs CJ0eB
Tonkoii (2—3 mm) danepsl M PesHHb, JHHOAeyMa HaHM mpooku. Ouenn
BEICOKHM BHOpoaemMndupylomuM cBoiicTBoM ofaafaer CyxoH mecox,
KOTOPHIM HEKOTOpHle 4BTOPHl PEKOMEHIYIOT 3AacHmMaTh [POCTPAHCTBO
MexX1y ABYMS MNaHeJdMH H3 TOHKOH (aHepnl ujm NaactMaccel. Xopo-
MM BHOPOTONJIOIIAIOLIMM CBOHCTBOM 0OGJAna0T [PEeBECHO-BOJOKHHCTHIE
MJIHTH, HHOTZA Ha3blBaeMble CYXOi . IITYKATYpKOH, KOTOpble HMeEIOT
JIeKpeMeHT 3atyxaHus okoso 0,08. Henoabsys stor Marepuan pag aky-
CTHUECKoro oopMieHHs, HAapyKHbBle NOBEPXHOCTH €ro MOXKHO OKJIeHTb
TOHKOH (aHepofl UeHHBIX nmopox gepesa (daHepoBaTh).

Bece e caMbM NMPOCTHIM # JellleBHIM CPEJCTBOM MNOJYyYeHHs AOCTA-
TOYHOrO HEeKPeMeHTa 3aTyXaHHA MNaHe/led aKycTHYeckoro odgopMJeHHd,
H3rOTOB/MEHHBIX H3 MIOO0TO MaTepuaja BIVIOTh 00 aJIOMHHHS HJIH cTa-
JH, celyeT CYHTATh HaHeceHHe Ha HHX MOKpHITHH, 00G/aJaouiero NoBbl-
IDEHHBIMH BHYTPEHHHMH IOTepsiMd. XOpOIWIMM BHGPONOIJIOL[AIONIHM
NOKPLITHEM MOZKET CJIYXHPTL KPOBeJbHEIfl MaTepHan pyGeposi, npei-
CTaBJAIIIMHA cOG0Hl TOPHCTHIT KAapToH, NPOMHTAHHHEIH GHTyMoM. PyGe-
pOHJ BHINYCKAeTCS CBEPHYTHIM B pyJoHbl (16 m aauHel npu 1 # 1wou-
punbl). Tommmuna cjos pyGeponna 1,2—1,5 mm, DeKpeMeHT 3aTyXauus
0,4 u monyas ynpyroctu 25000 I [cm?. PyGepoiin HAak/IeMBAOT ABYMS-
TpeMs CA0AMH Ha MaHeJb DE3HHOBBIM KJeeM HIH KileeM Ne 88.

Bonee ymoGHBI AN HaHeceHHs B KaueCTBe (TOKPHITHS MPOTHBOILY-
mosete MactikH Ne 579 u 580, ymoTpeGaseMble B aBTOMOGHJLHOH npo-
MBILIIBHHOCTH (BEIMycKaloTcs fpocaaBckuM u HelaGuHCKMM JaKoKpa-
COYHBIMH 3aBOJaMH). OTH MacTHKH (U3rOTOBJAIOTCS Ha GUTYMHOM
OCHOBE) HaHOCAT Ha MaHedb XKECTKOH KHCTBIO MJH Jomatoukoil. 3a-
TBEDJAEBAIOT OHH NPH KOMHaTHO{ Temneparype. JlekpeMeHT 3aTyxaHus
3THX MacTHK mnpuOauantensto 0,7, a MoAyds YOpYrocTH — OKOJO
2500 xffcm?. MacTuyHoe MOKPHITHE [eJAOT TOJMIHHOA 3—6 Ma, TipH-
YeM HAHOCHTb €ro HYXHO CJ0AMH B HECKOVIbKO NDHEMOB, 4TOGH Kax-
OB cJIOH yomea oTBepaeTh. [IpAMeHss BHGpoONorJolaloliee MOKPHITHE,
ClejyeT YuYMTHIBATB, YTO CTeneHb JeMIpHpoOBaHHA BUOpALHH HAH
IeKpeMeHT 3aTyXaHHd MaHeJH ¢ MNOKPHITHEM NPOMNOPIHOHAJbHE —ero
TOJLMHE, T. €. YeM TOoJlle MOKPHTHE, TeM GoJblue AeMTpHpOBaHHE.

Heobxoaumo Takxe HMeTb B BHAY, 4TO eCJqH Mexay aemMndupye-
Moil maHenbld H BHOGPOMOTJIOIAIOIHM MOKPHITHEM TNOMECTHTL CJIOf
J\IOCTATOYHO MECTKoro Marepuana (caoii menonsacta ITXB-1 man TIC-1
Toawunoi 6—12 Ma), To oTHeceHHe BHGDPONOIVIOWIAIOUIETO TNOKPHITHS
oT AemndupyeMoll nanenH yBemwuHT ero fedopmaiHio (pacTseHnsie u
cxKaTtve) mpH BHOpauuax. Pedyneratom Bo3poclinx medopmanuii BuGpo-
NorJiollaKIero MatepHana 6yaeT yBbeauueHHe Kone(GaTeNnbHOH 3SHEPTHH
BuGpauuii, oGpauaemoli- B Temnto, T. e. JAeMnbHPOBAHHE YBEJHUHTCH.
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TIpuMeHeHHS MPOMEKYTOYHOMO CJOA TO3BOJAAET CHH3HTH  TOJIHHY
BHGPOTIONVIOILAIOLIEr0 MOKPHTHS (NpHOAH3MTeabHO 1 MM HAa 5 MM mpo-
caofiku) Ge3 yXyALIEHHs ero AeMmbHpYIOLUINX CBOHCTB.

TIpoMexyTOUHEIH CJ0H MOXeT GBITh He CIJIOIIHBIM, @ HMeThL [po-
myckH, cocrasasoune 10—20% Beefl maomamM naHew H, uTO YXOGHO
A1 TMPAaKTHYEKHX 1edefl, Tak Kak MO3BOJISET, COXPAHHB MeMI(pHpy0-
IHe CBOHCTBA, JAeJaTh [POMEKYTOUHLIA CJI0H M3 MHOPHX KYCKOB Marte-
puana. Ilpm 3sToM KycKM MarepHasa HOMKHH ObLITb OMMHAKOBOH TOJ-
IHHLL A7S MOJy4eHHA DOBHOH MOBEPXHOCTH M HAJEXHOro CKJEHBAHHA
¢ pyGepouioM.

IlpuMeHeHue Ha naHeasXx akycrhueckoro odopmaeHus subGponorio-
Ilapllere NOKPHITHS NPHBOAHT K yBeJaHUeHHI0 oGlleH KecTKOCTH NaHe-
M, a MO3TOMY NpPeNCTaB/JseTcss BO3MOXHEIM B 1,5—2 pasa cHH3HTb
TOJULMHY nNaHenell Ge3 onaceHHs ysenanuenns ux suGpanuii. Cnenyer
3aMeTHTh, YT0 QI ‘BHGPOMOIVIOULAIOLIENO TMOKPHITHS HENPUNOLHBI pe-
3HHA HJIH BOWJIOK, NOTOMY 4YTO OHH, HMes Y/JOBJETBOPHTEAbHBIH Hekpe-
meHT 3aryxanus (0,3—0,6), o6nanaloT HEBLICOKMM MOAYJEM YIPYrocTH
(300—2 000 kI'[cm?).

OnHaKo 3TH e MaTepuadbl M THAPOH30JALHOHHBIA MAaTepHaJs H30JI
MO3BOJIAIOT OCYILECTBHTE ILPYTrYI0 XOpPOIUYI0 KOHCTPYKUMIO BHOpOgeMI-
¢upoaHHbIX nNaHenell. B neid Martepuananl NpH BHGPAUHAX HOMBITHIBAIOT
casHroBuie NedopMalid (Ha cpe3), M MO3TOMY BHYTPeHHHe MOTepH
B HHX MNOJY4aroTcsd OGO/ILIIMMH, 4eM Konia OHH HaHeCceHnl Ha OJHOf
CTOpOHE maHeJH. B STOH KOHCTPYKUHMH HADYXKHEIE CJIOM [TAHENTH IeqaioT
u3 davepsr TosuMHON 6—8 MM, a BHYTPeHHHH /0N — H3 TEXHHUECKOH
pe3HHBl, H30Ja HJH BOIJIOKA TAKOH XKe TOMNHHH. DTH TPH CJOA CKJEH-
BAIOT MeXIY cofoil kaeem Ne 88, npuueM eciqM HCNOJAL3YIOT BOMJIOK,
TO KJefl HAaHOCAT TOJBKO Ha (haHepy.

CrellyeT OTMETHTb, UTO HaHeCeHHe BHOPOMOrIOLIANIMX TOKPHITHI
MOXeT ObThb NOJe3HBIM He TOJABKO B aKyCTHYeckoM o(opMJeHHH rpoM-
KOTOBOPHTENEH, HO M BO MHOTHX ApYrux cayuasx 60pebul ¢ BuGpamHsa-
MH, HanpuMmep maaA ocaaGaeHus BuGpauMi DaHeJH TPOHrpLIBaTEd
C 3NeKTPoABHraTe]eM H 3BYKOCHHMAaTeldeM.

Buimre 610 MOKa3aHO 3HaUeHHe 3BYKOMONJOLWIAKOMIEro MOKPHITHA
Ha BHYTPeHHHX TNOBEPXHOCTAX 3aKPHITONO fAUIMKA HAu (pa3soHHBEpTOpA,
KOTOpOEe MNpPHMEeHSeTCH JAJA YMEHbIIEHHS OTPaKeHHH OT HHMX M HHTep-
tdepeHuMH CO 3BYKOBEIMH BOJIHAMH OT 3afiHeil cropoHn aubdysopa
rPOMKOTOBOPUTENA.  3BYKOmOrjaoliawlllee  MOKPHITHE,  MpHMeHAeMOe
B akycTHyeckoM odopMIeHHH, 00d3aTeqbHO JHO/IKHO OHTH NOPHCTHIM.
MexanHam IeHCTBHA TAKOro TIOKPLITHA COCTOHT B TOM, YTO S3BYKOBLIE
BOJIHBI, MDOHHKAA B TOPH Marepuana (Kamw/VIIPHbIE KaHauibl), pac-
ceMBamT (TepsOT) CBOKX 3BYKOBYIO 3HEPTHIO 6Jarofaps BA3KOMY Tpe-
HHIO B Y3KHX KaHajlax H TemlooGMeHY MeMIy BO3JYyXOM B Mopax H
cTeHkaMu 3THX nop (KaHanaos). ITosTomMy ueM TO/llE NOKPBHITHE, TEM
GoJbllle ero 3BYKOTIOT/IONIAIONAs CNOCOGHOCTh.

B kawecTBe 3BYKONOIJIOWIAIOUIEro MaTepHana /A akyCTHUECKOro
oopMAEHHA Jy4ile BCEro NMPHMEHATb BOJOKHHCTHE M MOPHCTHIE Mare-
pHanbl, TakHe, KAK BOMVIOK H (Habl, MHHepanbHad, CTeKAAHHAA, Kamnpo-
HOBAaA MJAM XJonuyatofymaxHas BaTa. TOJIIMHA 3BYKONOIVIOIIAIOLIEN0
MOKPHITHS H3 Boinoka Homxua Ohtbh 5—10 MM, a M3 BaTH—2—4 CM.

Jaa toro uroful HaHecTH MOMJIOTHTEJb H3 Barhl Ha BHYTPeHHHe
MOBEPXHOCTH - si(MKA, HeoGXxoJHMO NpeIBapHTeNbLHO CHelaTh H3 Hee
3aroTOBKH, Npeacrasisaiomiie cofoit nogoGue MaroB. Ilaa HX H3COTOB-
JeHHs GepyT KYCKH KapTOHZ, pa3Mepbl KOTOPBIX IOJMKHBL COOTBETCTBO-
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BaTh BHYTPEHHHM MOBEDXHOCTAM SfLIHKA, H PACKAaABBAIOT HAa HHUX CJOfA
BaThl JKeaaeMofl ToJWMHH. IloBepx cJos BaThl KAAAYT MApMo HJIH
KaKyw-HHGYAb OPYTYI0 HemIOTHYI0 (pelKyio) MaTepHIO, NOC/Ae Yero
3TOT TpexCAOHHHH MaKeT NPOMHBAIOT (MPOCTErHBAIOT) B HECKOJIBKHX
MecTax cyposoil HuTKOH. M3roToBnenHHe TakuM cnocofom nakeThl NpH-
KPeniIsiioT K TaHnelsiM BHYTPH AUMKA HECKOJLKHMH HeGOJBIIMMH HIYPY-
NaMH UK TBO3NAMH TaK, 4TOOH Kaprox Gua ofpaimien K nanessM,
a Bara— BHYTPb sillHKa,

B nocnensee BpeMs Hama NPOMBILJIEHHOCTh CTajda BHITYCKATh
HOBHIH MOPHCTHI 3JACTHUHBIE MaTepHan MNeHOMoMMYpeTan (MOpoJoH),
KOTOPHIA mponaercd B BHIAE KOBPHKOB, TYGOK, HrpyIIeK W T. Nn. DroT
MaTepHal, Kak TmO0Ka3aJH H3MepeHMs, ofnandeT HeNJIOXHMH 3BYKOIO-
romamomuMy cpoficrBaMi. IlosTtoMy oueHs yao6HO NEHOTOJHYpETaHO-
Bbleé KOBPHKH TOJIIHHOA 2—4 cM NpHMeHATb B KadecTBe 3BYKOMOIJIO-
LAKLIEro MOKPHITHA B aKYCTHUeCKOM odhOpMIeHHH TPOMKONOBODHTEJE.
Ins noBbIeHHsT 3BYKOTOTVIOUIAIONMIEX CBOACTE TAKHX KOBPHKOB N0/e3HO
HCMOJIL30BATh MX B TeYeHHE KODPOTKOro BPEMEHH MO NpAMOMY Ha3Ha-
YEHHIO, T. . MOXOAUThL Mo HuUM. B pe3ymbrate 2TOr0 MOPHCTOCTL KOBPH-
KOB YBENHYHBAETCA BCAGNCTBHE MeXaHHYEeCKOro paspelBa IJIEHOYEK,
OTKPLIBAIOUIMX JOTOJHHTENbHBIE KATHIIAPLL

3ByKonorJouaonee NOKPHITHE HAHOCAT HAa GOJBIIYIO WAcTL BHYT-
perHefl moBepxXHOCTH #AlIMKa. Ecay HMeeTcs HeNOCTAaTOUHOe KOMHUECTBO
3BYKOIOIJIOUIAIOMIero MaTepHana, TO JIy4lle HM NOKPHIBAThL I[IPOTHBO-
[IOJIOXKHYI0 TPOMKOTOBODHTENIO CTOPOHY AIMKa M MUIOHMIaAb, OJH3KYIO
K HEMY.

B kadectse HeCTKOro 3BYKOMOTrJOLIAKLIero MaTepHaJda MOXHO
HCTTOJIB30BATL  TPEBECHO-BOJOKHHCTHE TJIMTH  ToJmMHOR 16—25 oM,
HMeOllHe TaKkKe MOPHCTYI0 cTPYKTYpY. Has stoft uemn npeBecHO-BOJIOK-
HHUCThIE TJHTH MPHKPENJAT B OIHH-ABA €J0A (B 3aBHCHMOCTH OT HX
TONIUIHHEI) K BHYTDPEHHHM MOBEpPXHOCTAM MAIIMKA HJAH PACNoJaraioT Ha
06enx GOKOBHLIX MAHEAAX SANIHKA NEeprneHiHKyAspHO UM B BHAE rpeGeHKH
H3 Tpex —mnatH JucroB. ITupuna 3THX rpe6eHOK MOXKeT GbITh pasjud-
HOW M [go/KHZ cocTaBaaTh 0,25—0,4 ILHPHHBI ALMKAE, a paccCToAHHE
mex 1y HAMH — 10—15 cx 3Bykonoraoinaioiuue rpefeHKH MODyT 6bITh
NpHKpemJeHt Ko OHY WIH KphILKe SIIHKAa, eclH 3TO OKaXkerca OGoJjee
YIOGHBIM, HO TMPH YCJAOBHH pAacrioJioMKeHHs HX [MeprneHiHKy/IapHo TeM
naHeasM, K KOTOPHIM OHH KpensTcH.

BeposATHO, caMBIM YHOOGHBIM, NPOCTHIM M [EIUeBHIM 3BYKOMOTJIOTH-
TeJleM [ aKyCTHYeCKOro odopMJeHHS rpoMKoroBopHtenelt Gyaer
MOy KECTKUH [ PEBECHO-BOJOKHHCTBIA MATEpHas, IIHPOKO BHIMYCKAaeMbli
175 BecbMa NaJieKHX OT aKYCTWKH Lenefl, Ho KOTOPH MOXHO ycnellHo
MCA0JAb30BaTh H A4 3(GEeKTHBHOrO 3BYKOMOTJ/IOLIEHHS, On npencras-
nser co6oil auThie (GopMB AN YNAKOBKH full. Pa3Mep cTopoHbl TaKO#
tdopmbt 31 ca, BhcOTa 5 ca, a TOJUIMHA CAaMOTO Marepmana NpHGIH-
autensHo 1,5 Mm. dtu dopMbl HYXKHO CHOKHTH (OAHY B APYryw) no
5—8 mr. B naker ofuleii BhIcOTOH OKOMo 7—85 cM H NPUKPENHTH
K BHYTPEHHHM moBepxuocTaM swHka. Ecau novemy-nmuGo okamercs
TPYAHO AOCTATh HeoGXoAMMOe KoJaHdecTBO (hopM, TO YHCIO MX B nakere
MOXKHO YMEHBIIHTH OO0 3—4 ImT. H NPOJOXKHTL MEXIAY HHMH KaKylo-
nu60 BaTy.

Il M3rOTOBJEHHA aKycTHYecKoro odopmienus Heo6XoauMo ofia-
1aTh CTONAPHBIMH HaBhikami. CoenMHenHe NaHedefl Ha wWwpnax B J10-
MAIIHUX VYCJOBHAX HellejecooGpa3Ho H3-3a GoJblIOR  TPYA0EMKOCTH
paGotul, Kpome Toro, ecin MaHeNnH M3 [pPeBECHO-BOJOKHHCTOro Mare-
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pHala HJH MNOKPHITH BHGpOAeMMbHPYIOMHM CJI0EM, TO CAedaTh AOCTa-
TOYHO XOpOLIHM Takoe cOogiHHEHHEe HEeBO3MOXKHO. Hamﬁonee noaxons-
wuM onocof6oM COeAMHEHHSI maHenell B JOMAIIHHX YCJOBHSIX MOJXKHO
CUHTATh CKpelJIeHHe X MPH TNOMOWIH METAJTHYeCKHX YroJKOB WIH
nepeBAHHHIX ODYCKOB TakK,
Kak ®To TIOKa3aHo Ha
puc. 37. ¥roaku ycraHas-
JIHBAIOT ‘Ha BHHTax (6oa-
Tax), a GPyCKH — Ha IIy-
pynax. Pexomenayercs no
3aKperJieRHsi YroJKOB HJIH
6pyCKOB NpPHKJIEHTb YroJ-
KH K TaHenaM  KJeeM
Ne 88, a 6pycku — xaseH-
HOBBIM HJH  CTOJSIPHHIM
kneeM. OGuiee npencras-
JeHHE O KOHCTPYKUMH akycTHueckoro otdopMiIenns u o6beme pabor,
CBA3AHHBIX C €ro H3TOTOBJEHHeM, faeT pHC. 38.

Camoe TpymHOe M OTBETCTBEHHOE /@0 3aK/iouaerci B OTIEIKe
BHEIIHHX TOBEPXHOCTeH aKycTHYecKoro oGOPMUIEHHS, MOCKOALKY OHH
onpefensior ero ofmui suA. PaHepoBaHHEe LEHHLIMH MOPOJAMH JepeBa
M noclHefyoilasd MOJHPOBKA NOBEPXHOCTEH NPRAAT 0(OPMJEHHIO NDPH-
BjeKaTeNbHEI BHAL. K CcOXKANEHHIO, TakKyl0 OTAEAKY MOTYT [MO3BOJHThH
ceGe HeMHOTHe, TdK KakK oHa TpeGyeT, MOMHMO COOTBETCTBYIOIIHX Mare-
pHANOB, BbICOKOH KBaaHbukauuu. [losTomy Jsydine menmouL3oBaThL hame-
poBaHHBIE JPeBeCHO-BOMOKHHCTHIE MAMTH, Jpyroil choco6 oTaeskH aky-
CTHYeCKoro odopMIeHHsa 3a-
XKI0YaeTcs B TIOKPLITHH ero
NOBEPXHOCTH  JeKopaTHBHOMH
TKaHbI (PafHOTKAHBIO), KO-
TOPYI0 HAaTAMBAlOT HA NO-
KPHIBAEMYK? TOBePXHOCTh H
06paMafAIOT  AeKOpaTHBHHIMH
peiikamu uan Garerom. Ha
TeX [MOBEPXHOCTAX, TIOE °'HET
TPOMKOTOBODHTENEH, BMeCTo
JIEKOPAaTHBHOH TKAHH MOIKHO
HATAMBATb LBETHYIO XJOp-
BHHHJIOBYIO TJIEHKY H TeK-
CTOBHHHJA noaxonsdiuero 1se-
Ta H pucyHka. Ilna smux xe
MoBEPXHOCTed MOKHO HCMOJb-
30BaTh JIOGYIO TOHKYIO TKaHB,
uperHyio O6yMmary Hau obou
COOTBETCTBYIOLIETO PHCYHKA,
3alIHTHB MX TIpO3payHOH Io-
JHITHICHOBOH HIH XJIODPBHHMH-
JnosoHl  nuenkodl. Buemmu#
BHI Da3Ho0GpasHBIX OTHEJ0K Pre, 38. Dckus KOHCTPYKIHH
AKYCTHUYECKHX otopMaeHuit AlHKa st (pa3oHHBEPTOPA.
nMoKa3zaH Ha DHCYHKax B cJe-
aywllem naparpade.

Ec/m rpoMKoroBopHTeab, MpefHasHaueHHHIH 41 BOCTPOH3BELEHHH
NOCTaTOYHQ BLICOKHX HacTOT, YCTaHaB/HBAaeTca B rAyOHHe FAUIHKA HJH
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Puc. 37. Cnoco6bl CoegHHEHHS na-
Hegaeil.




B mpopesd, ¢flendadHolt B todcTod ctede (20—30 mm), to Boctipouise-
IeHHe BBICLIHX YacTOT MOXET YXyJMIUHTbcA, Tak kKak nepen augdyso-
poM o6pasyerca o0beM BO3AyXad, yBelHuHBalOWHA 3QdEKTHBHYI0 Mac-
Cy MOABHKHOH cHcTeMbl. B 3ToM cayuae oTBepcTHe /A1 TPOMKOTOBO-
pHTeJs NoJie3HO Mpope3aTh B BHAE KOHyca € yrjoMm pacrBopa 45°
K TIOBEDXHOCTH NaHeJH HJIH KPenHTb TPOMKOroBOPHTENb K HapyXMoH
ee CTOpOHe.

3HayHTeNbHOE BJHSHHE Ha H3JyueHHe BHICIIHX YacTOT OKa3hIBAIOT
BCAKOrO pofa OGMHIOBOYHbIE M JEKOPATHBHHIE 3JIEMEHTHI, IUeJK, pe-
WeTKH, Kajalo3d H T, 1, Tak, CAHIWKOM NJIOTHHIA LIEJNK HJAM rycrad
pemwerka (cerka) MOryT BHECTH 3aTyxaHHe H ocl1alHThb H3/lyueHHe
BBICIIHX YacroT. Te Ke. pellleTKH H JKaJi03H TNIPH 3HAUMTENBHOH HX
TOJIIIHHE MOTYT HHOTZAa BH3BaTh pe30HAHCHLIE SBJEHHHA, CJEICTBHEM
Yero Ha YacTOTHOH XapaKTEDHCTHKE TOABATCH JOMNOJHHUTEJNbHBIE [HKH
H nposafbl. [TosToMy HonoaHHTenbHOe OOpM/eHHe clefyeT NPHMeHSATb
BECbMa OCTOPOXKHO H He BBOJHMTH H3JIHIIHHX YCJOXKHEHHH.

HAuddysop rpoMKorosopurtens cienyer 3alllMHTHTh OT BHEIIHEro Me-
XaHHYeCcKOoro MOBpEXK/EHHs, NPUKPHIB OTBEpPCTHE (noJ HEKOpaTHBHOH
TKAHBIO) METaJJIMYecKoH MM MJIaCTMacCOBOH CETKOH €O CTOPOHOH syeil-
KH 3—8 msm. B caydae oTCyTmcTBHA TOTOBOH CETKH MOXKHO ee Qesarh
CaMOMY M3 JeckH «carypH» ToamuHoH 0,6—0,8 ms, KOTOpPYH HATACH-
BaloT Ge3 nepenJereHHs Ha rBO3JMKAX, HaGHTHIX BOKPYT OTBEPCTHA.

AKYCTHYECKOE O®OPMJIEHHE NPH CTEPEO®OHHYECKOM
3BYKOBOCNPOU3BEJNEHHH

Crepeoonuyeckoe BOCMPOH3BeJeHHe 3BYKA B JOMAIIHHX YCIOBHAX
HayMHaeT ToJyd4aTh LMMpPoKoe pacmpoctpanenne. Crepeodonnyeckasn
CHCTEMa NpHAAET 3BYKOBOCTPOH3BEJEHHIO COBEpPILEHHO HOBBIE CBOHCTBA,
Pe3K0 NOoBLILIAIOLI[HE KaueCTBO BOCINPOH3BEAEHHA 3BYKa H ero BOGJleI‘;l'
CTBHE HA CAYIlaTeas.

Her unkakoro comHenus B ToM, uTo B GJauxaiiluue rojs crepeodo-
HHYeCKOe 3BYKOBOCNPOH3BeleHHe pajHonepefay H 3BYKO3almHCH CTaHET

Puc. 39. BuewHufi BHA YCTAHOBKH AAf ABYXKaHaJb-
HOTO CTEepeo)OHHYECKOTO 3BYKOBOCTIPOH3BEIEHHS.
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MaccoBLIM siBiéHHeM. B cBA3M € 3THM uenecoo6pa3Ho 03HAKOMHTLCH
€ OCOGEHHOCTAMH aKyCTHUeCKOro odopMJeHHs TDOMKOrOBOPHTENEH, He-
H0/b3YeMbIX B JIBYXKaHalbHbIX cTepeooHHYECKHX CHCTEMAX, KAk HaH-
6oJiee MPOCTHX M JellieBhLIX.

Oco6ensocTH paGoTh TPOMKOrOBOPHTEJEH B JBYXKAHAJAbHBIX CTe-
peo)OHHYECKHX CHCTEMAaX HeNOCTATOMHO M3YMEHH, H NO3TOMY OMpeje-
NeHHBble cneuudHuecKHe napamMeTpsl M HOPMEI Aas cTepecoHHuecKoro
aKyCTHUeCKoro ogopMieHns ewme He paspaboraHbl. OJHAaKO H3BECTHO,
YTO H3Jy4yeHHe HH3MMX dacToT (mo 300 e4) mpakTH4ecKH He OKa3biBaeT
BAHAHHA Ha crepeosdpdext, KOTOpeIi SaBHCHT OT H3AYYEHHs CPEeJHHX
M BHICITHX uyacToT. MaBecTHo Takie, uTO paccrosnue (crepeofasa)
MEX Y (PPOHTANbHO DACMOJOMEHHBIMH TPOMKOTOBODHTENAMH, paGoraio-
IEMH B OTJe]bHBHIX KaHaJaX, AOJKHO ObiTh He Menee 1,0—1,2 m.

Benencrsie 3TOro OAHOTHNHBIE TPOMKOrOBOPHTENH 0GOHX KaHAJOB
cTepecGoHHYECKOA YCTAHOBKH MOTYT ObITh OGBEIHHEHB C NPHEMHO-YCH-
JHTEeJbHONH M mpoHrpelBaoutell annapatypo#l (Maruutodon, rpammodoH-
HBI# TIPOHIPHIBATENb) HJ/H NpPeACTaBNATL cOGOH NBa OTHENBHBLIX pasHe-
CEHHBIX TpoMKoroBoputeas. B o6oux ciyyasx B KaxAOM KaHale MOMKeT
paboTaTe Kak OAHH, TaK H OoJjbliee HHCJI0 TPOMKOTMOBODHTeNeil, T, €.
MOXKEeT HCNOJbL30BATLCHA ABYX- H TpexomnoJiocHas TPOMKOroBopsuiasa cH-
crema. B crepeodonnuyeckoM BOCNpOH3BeleHHH HCMOAL3YIOTCA 00e 9TH
BO3MOKHOCTH. O-,U,HHKO npUMeHeHHe JABYX OTUIEJbHbBIX rPOMKOIrOBOpHUTE-
Jeil M03BOJAET H3IMEHATh cTepeo0as3y M HampaB/eHHs MaKCHMaJbHOro
HX HM3JY4eHHs, 4eM co3jaercs Gojee rubkas CucTeMa MIJs perympo-

Puc. 40. Odopmaenne rpoMKoroBoputesneit B dopme ceper.

Banna crepeostddekra. HepoctaTok pa3sHeceHHHIX rpoMKOTOBOpHTeJdefl
3aKJaiouaerca 'B TOM, MTO OHH §oJee 3aMeTHH Ha (QoHe MeGenu, xoTd
B pajZle cAyuaeB YHauHbIM aKyCTHYeCKHM o(hOpMJIeHHeM 3TOT HEeZOCTATOK
ynaercs CrJajHuTh.

Hau6osee mpocroe akycruueckoe odopmieHue gas crepeodoHuue-
CKOT0 3BYKOBOCNPOM3BEXEHHA COCTOHT H3 JIBYX 3BYKOBBIX KOJIOHOK. bBo-
Jlee COBEpHIeHHble JIBYX- M TPEXMOJOCHBIE T[POMKOTOBOPSINHE CHCTEeMBI
BLINOJAHAIOT B AUHKAX NPAMOYroAbHOH MM YrIoBOH KOHCTPYKLHH
(puc. 39), mpuueM nocJefHHE NMO3BOJAIT MDA HELOCTATKe NJOIAAH NO-
MellleHHs MOJBECHTL HX Ha CTeHe. 3ac/AyKHBaeT BHUMaHHMa odopmie
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Puc. 41, Buewnuit Bax crepeodonHyeckoft paaHoJbL.

Puc. 42. Brewnnfi Buj cTepe6doHuyecKoll CHCTEMH
IPOMKOTOBOpHTEJIeH.




HHe rpomkoroBoputenefi B (opme cdephl, SKCIOHHPOBAHHOE HA OMHOM
H3 panauoBHICTaBoK (puc. 40).

3HaunTeqbHO Gojee pa3HoOGPasHHIM MOXKET ObiThb aCCOPTHMEHT
aKyCcTHUecKoro odopMJeHHss TPOMKOTOBOpHTesel, O6LelHHeHHEIX B Of-
HoM cTepeodoHHYecKoM arperate. B stom cayuae odopmieHue mmeeT
EHN pagHoMeGenn (puc. 41).

Heckonbko HeoObluHAS KOHCTPYKUMA aKycTHYeCcKoro odQopMeHHS
mokaszana Ha puc. 42. Ona npejcTasnifeT coGoii KOMOHHALKIO JABYX nap
IPOMKOTOBOPALIMX CHCTEM, pacnoJOMEeHHHX B (a3OHHBEPTOpPaxX Tak,
4To6Bl 0JHA napa H3jyuana 3BYK HANpaBJEHHO (B rOPH30HTAALHOH 0J10-
CKOCTH), @ JApYyras — HeHampaB/JeHHO, 4TO, MO MHEHMIO aBTOpa 3TOH
KOHCTPYKIUHH, MOBLIIART KaUeCTBO 3BYKOBOCNDOH3BEAeHHs H cCTepeosd-
texr. Tlocmennuit ynyumaercs elie TeM, YTO CPeAHsis uyacTh ogopMie-
HHUA CQJleJ1aHa MOXO0XeH Ha KpalHMe, 1A TOro YTOGH CO3JATh BHAHMOCTb
pacrnoioKenHs rpoMKOroBOpHTeNed H B LEHTpe, aKoOb Jas 0GJeryedqs
OLIYLIEHHS JIOKAaJH3alWH HMCTOYHHKA 3BYKa B cepeiHHe (mpu ABYXKa-
HanbHOH cTepeodonHH). Kaxnas H3 vuyeTbipex [IBYXMOJIOCHHIX CHCTEM
CPOMKOTOBOpHTeNIelf CMOHTHPOBaHa B (pasonnBeprope (puc. 43).

CaeayeT yNOMAHYTb O 1esiecOOGPa3HOCTH YCTAHOBKH Ha GOKOBBIX
CTeHKax CTepeopajHOJLl N0 OJHOMY BLICOKOYACTOTHOMY TIPOMKOTOBOPH-
TeJII0, CMOHTHPOBAHHOMY B KJAMHOBHAHOM fI[HKE. DTH IPOMKOTOBOpPHIe-
JH MOXHO BLIABHraTh H3 pajHoJbl M NMOBOPAYMBATbL BOKPYr BEDPTHKAilb-
HOH OCH [AJifl MoBLILEHHA cTepeosddekTa.
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Puc. 43. Cxema pacnosiodXeHHsl ABYXNOJOCHBIX AKyCTHYECKHX arperaros.

1 —HH3KOYACTOTHHIE 3JJAHATHAYECKHE FONOBKH; 2 — BHICOKOYAaCTOTHbLIE 3JAJHNTHYECKHE
ronoBkM; J-—oTBepcTHa (a3ouHBEpTOpa; 4 —BHICOKOUACTOTHHIE KpPYIJhleé TOJIOBKH;
5 — HH3KOUaCTOTHHIE KDYTJble IOJOBKH.



llena 12 won.



