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— KoHuept noHpasuncs?

- Tam Takas akycTuka...

CmbICn 0TBETA B MHTOHALMM NPOU3HECEHNS «Takas».

3apaya cosmaHns akyCTM4ecku upeanbHoro 3ana
MOMHOCTbIO MOKA He pelleHa. [laxe cTapaTensHo caenaH-
Has Komus 3Byyallero 3ana MOXeT 0KasaTbCs MMyXou uin
Hepa3bopymnBon, K «kak B 6aHe». Bnpoyem, ecTb COTHM
konmit ckpunok Ctpamueapu w BapHepu, HO HW OAWH
AyOnb He 3BYYUT, Kak opuruHan. Xopowne akyCTukm u ce-
TOAHA OKPYXeHbl MOYTU KOM[OBCKUM OPEOonoM, MoToMy
YTO HUKOMY FOMOMANHHO HEN3BECTHO, Kak HanTh peLenT,
TEOPUIO, YHUBEPCANbHbIA METOR ANSt apXMTEKTOPOB, CTPO-
uTenen, apTUCTOB M cnywatenei. BepHocTb Lenn Bcerpa
ONpefensieTcs BEPHOCTbIO CPencTB. PaccMoTpum u no-
npobyeM BbIOPATL NYTH K PELLIEHNIO HA OCHOBE COBPEMEH-
HbIX 3HaHWIA 1 OMbITa.

AkycTuka 3ana — 310 apxutekTypa. [TpodeccuoHanos
06bI4HO XAYT BCErO ABA BMAA 3aKa30B: KaK ynyyWuTh TO,
4TO YXKe CBAsNN, UM Kak CBasiTb XOPOLLEe.

Bot thakTbl 13 He cTonb fanekor nctopuu. Craslunii
knaccukom Bannac KnemeHt Cabun (W. C. Sabine) 6bin
B 1885 r. monogeIM npodeccopom (manku B apsappac-
KOM yHWBEpCUTETE, KOrAia K Hemy obpatuncs pekTop:
«O4eHb MNOX0 C akyCTUKOI B NEKLMOHHOM 3ane HOBOrO
My3est uckycctal». CabuH He ncnonb3oBan KoBpbI, Tsxe-
Nble WTOPbI UMW ApYrve NOrNOTUTENN 3BYKOBOW SHEPTU.
WNHCTpyMeHTamu u npubopamm ero uccnepoBaHni 6einu
Kamepa MoCTOSHHON TemMnepaTypsl B nogsane ¢puanyec-
Koit nabopatopuu W NEKLMOHHbI 3an, pacnonoXeHHbIA
psapom Teatp CayHpepca, CTynbsi U3 Teatpa, OpraHHble
TPY6bl, BOMbIHKA-HACOC 11 KapMaHHble yackl. Mo ucTeve-
HWN TPEXAETHNX HOYHBIX NCCEROBAHNIA (FHEM HYXHO Obl-
no yuTaTb CTYAEHTaM NEKUWM) 3BYK B My3ee WCKYCCTB
6bin HanaxeH. Lar caenaH, HO Moka ToNbkO Ha amMnupy-
4eCKOM YPOBHE. YueHblil MPO[onXan pasmbllWnsTh, 1 Be-
uepoM B cy660Ty 29 okTs6pa 1898 r., cupa Hag Tabnuua-
MW W rpagmkamiu CBOMX WMCCMEefoBaHMiA, OH MPON3HEC
(hpasy, BOWeRWYO B UCTOPUIO akycTuki: «Mama, 310 Xe
runepbonal».

Bnarogaps ero onbiTam v TanaHTy, akyCcTuki 3 TanH-
CTBEHHbIX MaroB CTanu npespaLartbcs B CrneLnanucTos,
BOOPYXeHHbIX Teopuelt. KpaTko BbiBofsl CabuHa: MMEeHHO
00bEM MOMELLEHMIA 11 3BYKOMOTNOLWEHNE NOBEPXHOCTAMM
B 3arnax onpepensitoT pesepbepaLmio Kak nageHne 3ByKo-
BOTO fiaBNeHus, a Kak cneacTame — 3ByK.
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Mamatn Nleonnpa NocnoBunya MaKpnHEeHKo

C Tex nop HaleHa CBs3b 3TUX BbIBOLOB CO BTOPbIM
3aKOHOM TEPMOANHAMMKN W YTOYHEHBI CaMu ypaBHEHNS.
OHu CTanu HacTONbKO M3BECTHbI, YTO Aaxe Map MockBbl
Ha ouuManbHOM npuemMe roBOpuT, YTO peeepbepaums B
cobopHom 3ane xpama Xpucrta Cnacutens xopowas. Ha
6ase pabot npogeccopa lapsapackoro yHuBepcuTeTa
Nerko BbIYMCAUTL BpeMs pesepbepauiy, KOTOpoe apxu-
TEKTOPbI 4aCTO CUUTAKOT BaXHOMN, ECTIM HE EAMHCTBEHHOMN,
KpOME YPOBHS LYMOB, XapaKTepuUCTMKOi 3ByKa B 3arne.

B cepemnHe 1980-x 6bini M3MepeHbl AABHO 3ame-
YeHHble Orpex’ «4nucto peBepOepaLMoHHOro» METoAa.
3an ¢ TO4HO HACTPOEHHbLIM CMEKTPOM aMMAUTY[HO-Hac-
TOTHOW XxapakTepuctikn (AYX) BpemeHn pesepbepaunm
MOXET 0Ka3aTbCs MNOXUM MO Pa3bopyMBOCTM, SCHOCTY,
MENOANYHOCTH, YETKOCTW ANS 3pUTENEA N HEYIOTHbIM,
«[MyXWUM>», AUCKOM(OPTHLIM — AN apTUCTOB. [eyanbHbIn
obpasel| — TOT Xe coBOpHbIA 3an xpama Xpucta Cnacu-
Tens. /1 HaobopoT, KOHLEPTHbIE UK ONepHble 3anbl C 3a-
BEAOMO «HempaBuibHLIMU» napameTpamu pesepbepa-
Lnmn MoryT 6bITb NPU3HAHBI CAYLWATENSIMU U 3KCnepTamu
«[lyYWNMKM MO akycTuke». HarnsgHsIMi npumepamm Ta-
KUX MapajokCcoB ABRAKOTCA OnmepHbin Teatp Komymba
(«KonoH») B ByaHoc-Aiipece 1 Teatp BarHepa B Baitpeit-
Te, BocTOHCKMIA cuMGOHUYecKuii 3an (B paspaboTke npo-
ekTa kotoporo y4acteosan CabuH) u bonbwoi 3an Moc-
KOBCKOW KOHCEpBaTopuu.

TMoCMOTPUM apXUTEKTYPHLIE NNaHbl Takux 3anos: no-
XOXEro B HUX mano. Torga npurnsgumes K Teopuu. lMpa-
BMMbHOCTb OTBETA YacTo 3aBUCUT OT MPaBUNbHOCTM BO-
npoca. ®opmMynnpoBKa 3afayn: co3natb 3an, B KOTOPOM
Ha KaxpoM MecTe OfIMHAKOBO XOpOLWO CrbIWHO. [pexae
BCEro HYXHO ONPEfenuTh CMbIC CMOB «OfNHAKOBO XOpO-
wo». HaBepHska 3HaKOMbI WaMaHCKNE 3aknuHaHus Tex,
KTO YBEPEHHO 1 HErpamoTHO NOAXOAWT K aToMy: «Mbl npo-
KauaeM 3an u3 Hawmx KonoHok!» unn «KyBwuHbl B CTEH-
Ke XpamoBOil YCUNMBAIOT 3BYK!».

[ns HarnsgHOCTI 1 MPOCTOTLI UCCNEA0BaHNS BOrOBO-
puMmcs, YTO BHa4ane Mbl 3aiMeMCs NNaHNpOBKOIA nieanb-
HOTO 3ana Ans peyu, Y4To MOXET yNyywWwuTL ycnoBus pabo-
Tbl NPenofasatenei B MHCTUTyTax. Mepexon K Mysbikans-
HbIM TeaTpanbHbIM nomelieHnam bynet 06ocHoBaH 1 06-
neryeH no3pHee Ha OCHOBE BbIGPaHHbIX MeToRoB. Mop pe-
Yblo BMOMHE MOXHO MOHUMATL 1 Bokan: A4X yenoseyec-
KOro ronoca eCTECTBEHHO CBSI3aHa C TEM, FOBOPUT Wnu No-
€T YenoBek, CTOSAWNA neper Chywatensmn, HO pasHnla
He CTonb Benuka.

B ronoce yenoseka 3ByKoBas aHeprus pacnpenenexa
HepaBHOMEpHO. B YeTbipex HU3KOYacTOTHbIX OKTaBax, oT
40 po 640 Tu, cocpepotoyeHo 6onee 60% u3nyvaemon
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BOoCTOHCKNIA CUMEPOHNYECKM|

3an Bonbuoii 3an Llocxoacxoﬁ rocynapcTBeHHOW KOHCepBaTopumn

MOLLHOCTI, HO 3Ta 4acTb CMEKTPa HECET BCero 7% WHGop-
Mauum, Hy)XHOWM fns pasbopuneocTu. B ogHoOI okTaBe, OT
640 o 1280 I, cocpepotoyeHo no 30 — 35% u 3BYKOBONA
MOLLHOCTH, ¥ pasbopyMBOCTU. A B YETBIPEX OKTaBax BEPX-
Hux yacTot, ot 1280 go 20 480 Iy, TonbKO 6 — 8% cunbl 3BY-
Ka nepepatot Ham ot 55 [0 70% WH(opMaLm 0 TOM, KTO 1
YTO rOBOPMT.

He yavBWMTENbHO, YTO B CTEHAX LIEPKBEN CTaBUNM KyB-
LWIHBI-FOMIOCHUKM ¢ pe3oHaHcom oT 300 go 600 Iy gns no-
TMOLLEHNS NIULIHNX, MeLLatoLMX pasbopUMBOCTM HU3KMX Ya-
cToT. TOT Xe MPUHUMN NOrnoTUTENelt-pe3oHaTopoB
lenbMronbLa MpUMEHSNCS B COOPYXEHNSX OPKECTPOBbIX
SIM OMepHbIX 3an0B. B opyrix Lensix, n KOHCTPYKTUBHO WHa-
ue, IPEBHIE rPEKV 1 PUMASHE B CBOUX TeaTpax nop OTKpbI-
ThiM HE60M BCTPanBani PE30HaHCHBIE KaMepbl 9X0 — Ans
CKYCCTBEHHOIO OLLYLIEHINS! FYNKOCTY.

KoHeuHo, Mbl He 3ameyaem Toro, YTO 3ByKOBOE fiaBrie-
HWe YenoBeyeckoro ronoca HWxe 1 Ky npuMepHo B Tpu
pa3a 6omblue, YeM Ha YacToTax Bbile 3Toro nopora. Yys-
CTBMTENBHOCTb CMYXOBOrO annapata UMeeT 06paTHyto xa-
paKTepucTUKy B 6acOBOI 06macTy (Yem Hike YacToTa, Tem
XYXe CMbILIHO). 3HaHe 3TOro NEXMT B TEOPUM LLYMOMOpaB-
nsowein cuctemsl Dolby SR. Tak 1 cTpouteny [peBHUX
BpeMeH GOpoNnCL C HU3KOYACTOTHLIMM MOBYNALMSMA B
MOMELLEHMSIX, (DaKTUYECKM CHIKAS CTIbILIMMBIN LyM.
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CpaBHUM C TEMM TUMUYHBIMI 6A30BLIMM, HAYaNbHBIMA
HacTpoikamu skBanansepa MIUKPOBOHHOM NMHENKN, YTO pe-
KOMEHAYIOT BbifatolLmecs 3Bykopesxuccepsl Ha Bokane. Ecnmn
BbIGMpaTh 13 BCEX TEKCTOB WHTEPBbIO, ONy6MMKOBaHHBIX B
XypHanax «Mix», «Recording Engineer/Producer», «Studio
Sound» 3a 1985 — 2001 rr., T0 061 CyMMApHbIA KOHCTIEKT
cosnagaet ¢ MHeHnem Yapamca (W. Wadhams), nanoxeh-
HbIM B ero kHure «Sound Advice»: «nntoc 3 — 4 ab Ha YacTo-
Te 120 — 150 I, YTO [AacT COYHOCTb (MSCO) 3BYKY, MUHYC
4 -5 b Ha yactote 500 — 630 I, unn Ha 1/5 oKTaBbl Bbille
HU3LLEN HOTbI BOKNbHOM NapTiK, YT YBEPET U3NULLHIOK f0-
MUHMPYIOLLYIO B BOKare SHEprvio curHana, 3abusaroluyio pas-
6opunBoCTb, 1 MMtoc 5 — 6 ab Ha wacTote 7,5 - 9,5 kI, 4To fo-
6aBUT SPKOCTb, YETKOCTb, Pa3BOPHNBOCT».

B pacueTax peyeBbix 3an0B NPUMEHSIOTCS NapameTpbl
nHaekca nepepayuy aptukynsuum (RASTI) v pacyet apTuky-
NALUMOHHBIX MOTEPb KOHCOHAHT — ¢ 1971 . no dopmynam
Meytua (V. M. A. Peutz), a ¢ 1980 r. metoguka Xotracta u
CreitHekera (T. Houtgast, H. J. M. Steeneken) B uHTer-
panbHbIX ypaBHeHusx JloxHepa n Beprepa (J. P. A.
Lochner, J. F. Burger). Ins pacueta qyHKuMv nepenaum
mogynsumn ucnonbayercs uHTerpan lpepepa (M. R.
Schroeder). Ho cnoXHbIX ypaBHEHWI BbIMUCLIBATL NOKA He
CTaHeM, a NPOfenaem npocToil SKCNEPUMEHT, UMEest Hachl ¢
CEKYHAHOM CTPENKOM.
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Teatp «KonoH», ByaHoc-Aipec, ApreHTuHa

Buibepem Kakoe-nbo Mpemnnoxexue, rne ectb BCe
OykBbl pycckoro andasuTa, HampuMep MPUBLIYHOE ANS
MPOBEPKY CBSA3N Tenerpagmctamm: «B vawax tora xun-6bin
LMTPYC, fa, HO (anblumBbii ak3emnnap» un «Chelb ele
3TUX MArKWX (paHLy3ckux 6ynok, Aa Beinel vao». Mopoo-
HbIA aHrnuickmiA aHanor: «The quick brown fox jumps over
the lazy dog». Mopcuntaem KoNM4eCTBO 3BYKOB B MPEANO-
XXEHUN, YHUTLIBAS, YTO OyKBa «l0» — 3TO [iBA 3BYKA: «ii» I
«y», ByKBa «€» B Ha4ane cnosa — 910 TOXE [iBa 3ByKa: «ii»
N «3», N TaK panee. MpoyTtem BbIOPAHHOE MPEnoXeHue
MakKCcuManbHO BbICTPO U YeTKO pa3 [ecsTb Noapsp, 3ame-
TWB BpeMs NpoYTeHUs. MMOBTOPUM SKCMEPUMEHT TPUXAbI
NS Hay4HOI TOYHOCTM YTPOM, AHEM U BeyepoM. W, Hako-
HeLl, BbIYMCTIM CPEAHIOK AMNTENBHOCTL OAHOMO 3BYyKa. Mo
pasHbIM OLieHKaM, OHa Mpu BLICTPON Pa3bopUMBOIA peym
cocTasuT OT 58 1o 74 mc. Bymem ncnonb3oBath cpefHee
3HaveHne — 66 mc.

Kpome npsiMoro 3Byka, K cnylwatensim npuxogsT otpa-
XXEHHbIE CUrHambI, 1 3BYKOBOE AaBNeHNe B ToYKax npuema
cKnapblBaeTcs. Ecnv oTpaxkeHHbIl curHan npugert K cnyla-

& 1 @

Opernhaus , BavipeiT, FepmaHus

TEN0 He MO3[HEee 3By4aHWsi MOMOBMHLI MPSMOrO, NEPBOTO
cUrHana, To OH YBENUYMT BOCMPUHUMAEMY0 aMnauTymy
nepBoro 3Byka. B MpoTMBHOM Cryyae OTpaxeHus Haknagsl-
BaIOTCS HA NEPBOE 3ByH4aHue yXe cnenytolero 3Byka 6onb-
e CBOEN YacTblo, yxyawas pa3bopunsoCTb U rPOMKOCTb,
T.€. BpeneH (asoBblii COBUM HA BpeMst 6oMbluee NOMoBHHbI
[nMTENLHOCTM OHOIO 3BYKA, COCTaBNsoLLeN 66/2 = 33 Mc.
PacnpocTtpaHeHne camoii pa3Hoii peun B BO3nyXe Mpowc-
X0pWT €O ckopocTbio OT 341 no 344 m/c. Utak, B cnyyae
npoxnapHoro (15° C) 3ana npu ckopocTn 3Byka 341 m/c
[nMHA NYTU OTPaXKEHMS HE [OMKHA MpPeBbIlWaTh ANuHY NyTh
npsmoro curHana Gonblue Yem Ha 11,25 m (341 m © 0,033).
Ywm y Hac no 6okam ronoBkl, NO3TOMY CTPOUTL NIUHWKM OT-
paXeHWi 3ByKa OT MOTONKA HE CTaHEM.

HalineHHbIln napameTp, CpenHee Bpems 3By4aHus Mo-
NOBWHbI 3BYKa, OTMEYeH elle B pabote Huse (H. Niese),
ony6nukoBaHHoit B 1957 r. 33 MC 6bIn1 TaM Ha3BaHb! «Kpu-
TepUeM CTEMeHN 3xa», 3TOT MOPOr Pa3aensn MonesHyt 1
MelatoLylo aHeprun. Tog «melwwatowei» aBTop NoHUMan
MPEBLILAIOLLYI0 3KCMOHEHLMANbHO NafatolLyio 3HEpruio
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peBepbepaLmin noMeLLeHus. TOT 3BYK, YTO FPOMYe «peBep-
6epaLioHHOro XBocTa» B 3ane B TeyeHne 33 MC C MOMeH-
Ta Npuxofa NPSMOro CUrHana — NoneaHas aHeprus, a npu-
xopslias nosgHee — mewatolas. Keratu, 3a nocnegxue 45
NeT K CXOXMM 3Ha4eHuam B 35 1 36 MC He3aB1CIMO 1 OT-
[enbHO MPUXOANAN B CBOWX UCCMIEAOBAHUSAX U aKyCTUKH, 1
ncvxonoru.

Kakoi Gypet KoHdurypaunsi 60KOBOWM CTEHbI, eciu
nyTb 3ByKa C OTpaxeHuem ot Hee Gymer Ha 11,25 M
Gonblue, YeM MyTb MPSMOro CArHana oT OBHOW TOYKM K
gpyroin? Pasymeetcs, no opme ato annunc. Ecnm cny-
watenet MHOrO 1 OHW PacronoXeHbl N0 LEHTPanbHoM
ocu 3ana, T0, 06bEAMHNB BCE YBENNUMBAIOLMNECS NNNNM-
TUYeCKNe KpuBble, MONY4UM reOMEeTpUYeckoe MecTo To-
Yek no opmyne

OyeBupHo, 310 Napabona, a CTPOUTb BOKOBbLIE CTe-
Hbl C Napabonnyeckoii UNK aNAUNTUYECKO 0bpasytolien
B MnaHe Henb3ast. PoKycMpoBaHMe 3ByKa TakuMK «runep-
6ononpamn» Nonb3bl He NPUHOCUT. beapapHble No ecTe-
CTBEHHOI aKyCTuKe 3ansl B LieHTpe MOCKBbI XOpOLIO 13-
BECTHbI CBOMMMW SMIUNTUYECKUMI DopMamu: 3an UM.
Yaikosckoro n MockoBckuii [iBopew; monogexu. He ¢o-
KycupoBaTb, Ha060pOT, HYXHO PAaBHOMEPHO pacnpene-
NATb MONE3HYI0, WH(OPMALNOHHO BaXHYl0 3BYKOBYIO
9HEpruio o 3any.

MMpn yBENNYEHN PacCTOSHNS OT UCNONHUTENS B ABa
pasa 3BYKOBOE [jaBNeHue NafaeT B YeThipe pasa, 3asu-
cuMMOCTb 3fiecb 0bpaTHas KBappaTy pacCTOsHMS. 3Ha-
YnT, B CBA3N C PacCTOSIHUEM [IOMKHO COOTBETCTBYIOLE
pacTi KOnMM4ecTBO [O6aBNAOWMXCS OTpaxeHni. Bropas
10 CYETY, He MO BaXHOCTH, Npobnema cBsi3aHa ¢ BOMHO-
BbIM XapakTepom 3Byka. HyxHo [obutbcs has3oBoro co-
rnacoBaHNa NPSMOro W OTPaXEHHbIX CUrHANoOB Ha Kax-
[IOM MecTe B 3ane. Ho BonHoBas CTpyKTypa 3Byka npu-
BOONT K (ha30BbIM UCKaXEHNSM, U3 HUX CaMoe Harnsp-
Hoe — rpebenyaThiit (unbTp. [N CLIWNAMBIX 3BYKOB OT
21 Ty po 17 k'Y NONoBMHA [NMHbBI OLHON BOMHbI B BO3AY-
Xe COCTaBuT OT 8 M 40 1 CM. ITO 3HAYWT, YTO MFHOBEH-
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HbI 3BYKOBOW CNEKTP, N3MEPEHHBIN B 3ane, 06a3atenb-
HO 6ydeT pasHbiM BO BCEX TOYKAX MPOCTPAHCTBEHHOrO
BOCbMUMETPOBOTO wWwapa. A afhekT TOoro camoro rpe-
6eHyaToro (unbTpa, KOraa coBnapaloT MUK 1 NpoBans
OAMHAKOBLIX 3BYKOBbIX BOMH, Habnopaercs, Hanpumep,
Ha Yactote 17 Kl Yyepes Kaxablh caHTUMETP.

MpencTaBuM, YTO Ha cLeHe roput ceeya. CMOTpUM
13 3ana v BuguM ee opgHy. Ecnu neeas n npaBas CTeHb
MOKPBLITHI 3€pKanom, TO HaM BUBHO Tpu cBeyu. Ecnn xe
3epkana HapesaHbl Ha MHOTO BEPTUKANbHbIX MOnoc, no-
BEPHYTbIX NOA YrAOM, TO, MOXET ObiTb, Mbl yBUAUM 251
CBEYy: OfHy B opuriHane n 250 oTpaxeHui. ToT xe
MPUHLMN B XpyCTanbHOW MOCTPe — YeM 6onblue xpycra-
NNKOB, TeM spye. Tak paBHOMEPHO OCBETUTb Kaxpoe
MECTO B 3ane HEeTPynAHO. 3BYK He OYEBUAEH, W, B OTNN-
une OT CBETa, MAe BUANMbIA Arana3oH YacToT — OfHa OK-
TaBa, CMblWMMbIA 3BYK 3aHWMaeT BCe AecATb okTaB. U
MUHUManNbHbIE Pa3Mepbl «3epkanbLa» Ans 3Byka, K npu-
mepy, Yactotoi B 100 Iy cocTaesT 3,4 m (340 m/100).

lMocTosiHHAs MNOTHOCTb SHEPTUM 3BYKA, KOTOPYHO Mbl
CTPEMUMCS OpraHn3oBaTh Ha BCEX MecTax:
E = Ep + Eg + Ey = const. 3pecb E, — nnoTHOCTb 3Heprim
npsmMoro 3Byka; E, — NNOTHOCTb NEpPBbIX, OOHOKPATHBIX OT-
paxenu; Ey — nnoTHoCTb anddyaHoro, pesepbepaunos-
Horo 3Byka. MoXHO ckasatb, YTO NEpBOE Cniaraemoe Hecet
MH(OPMAaLII0 O TOM, KTO FOBOPHT (3((EKT Nepeoro 3Byka,
athdekT Xaaca). Bropoe cnaraemoe — YTo roBopuT, a Tpe-
Tbe — [He roBOpuUT. B peanbHOM NOMELLEHNM, KOHEYHO,
MPUCYTCTBYIOT U [ABYKPATHbIE, U MHOMOKpATHbIE OTpaxe-
HUS, HO X CyMMapHas MNOTHOCTb 3BYKOBOW SHEPTUN He
CTONb CYLIECTBEHHA, W Ha 3TOi CcTagun He Byaem ux pac-
CMaTpuBaTh.

3anuwem nompobHee (opmyny MNOTHOCTU SHEPTUN
3ByKa:

2 o 2 2

_ 6Q¢d 4 39 b; Bi 436}\410

= —— ————— =const, (1)
47”;6 4me = (r,-+V,v')Z CS(I-BMID)

roe

P, - akyctideckas MoWHOCT, BT,

Q — KO3(MULNEHT OCEBOI KOHLIEHTPALMM M3NYYEeHNs
UCTOYHIKA;

KO3((ULMEHT HANPaBNEHHOCTK:

D, - K TOUKE OTPaXKEHUS,

D, - K TOUKE NpUeMa;

7,; — PaccTosiHNe A0 TOYKM NPUeEma OT UCTOUHMKA;

paccTosiHUA OT UCTOYHUKA:

7; — 0 TOYKM OTPAXeHMS;

; — OT Hee [0 TOUKK Npuema;

C — CKOPOCTb 3BYKa;

(3, — KoahhMLIMEHT OTPaXEHNS NOBEPXHOCTM B TOUKE;

Buan™ CPenHWiA MO NOMELLEHMIO KOIPPULNEHT OTpa-
XEHUs;

S - obwas nnowaab BHYTPEHHNUX OTpaXKaoWMx Mo-
BEPXHOCTEN MOMELLEHUS.

TpeTbe cnaraemoe B NOMeLeHnn ¢ auddysHsIM 3BY-
KOM MOCTOSIHHO, 3TO Ta 3Heprus pesepbepaLmi, KOTopyio
n3yyan CabuH. MowHOCTb, 0CEBas KOHLEHTpaUKs W CKo-
poCTb 3BYKa Takxe MOCTOSHHbI. [ns ucto4Hnka, pabortato-



LLero co CLeHb! B 3aN, KO3h(ULMEHTLI HANPABNEHHOCTY Ha
TOYKY OTP@XEHWsl M Ha TOuKy mpuema 6nusku No CBOUM
3HaYeHUsIM. Ha 0CHOBaHWY 3TOrO YNPOCTUM yKa3aHHoe pa-
BEHCTBO:

+ =const. (2)

Mpeanonoxum, 4to MeyTbl CObIMNCh, MAEanbHbIA 3an
MOCTPOEH, W BCe OTPaXeHMs, MPUXOASLLME Ha Kaxaoe Mec-
TO LIEHTPanbHOM OCK 3ana, OnTUMU3NPOBaHbI MO (ha3am
3BYKOB ey 1 OfMHAKOBbI MO ANWHE, T.e. OHU Ha 11,25 m
6onble npsmoro nytv. O603HauMM paccTosHE OT UCTOY-
HMKa 3BYKa [0 MecTa cnywarens R v nepenuiuem paseHcT-
BO [1151 ONPEAeneHns Tpebyemoro uncna oTpaxeHmii, fony-
CKas, 4YTO BCe OTpaxatowme NOBEPXHOCTU UMEOT OONH 1
TOT & KOIN(ULMEHT OTpaxeHns 3, .. :

(R+11,25) (const-1/R’)
n= . (3)
BRE["

970 pelueHne NO3BONSET BbIPOBHATL MNOTHOCTb SHEP-
TN 3ByKa TaK, YTO YPOBEHb FPOMKOCT Ha Pa3HbIX MECTax
B 3ane 6ynet 6nukum. KocTaHTa B hopmyne (3) onpege-
NSieT YPOBEHb NMNOTHOCTK 3BYKa, KOTOPbIN NORNEPXMBAET-
Csl OAMHAKOBbIM Ha MecTax crylwarenei.

MyTn ynyyweHus pasbopunBoCTM U FPOMKOCTH Ha-
MeYeHbl, N MOHSATHO, YTO (ha30BO-4ACTOTHLIE XapaKTe-
PUCTUKW BbIPOBHATL B NMOMeELIEHNN HEBO3MOXHO, OCTa-
nocb B TEOPETUYECKOW 4acTW WCCNEeoBaHus paso-
BpaTbCi C BbIpaBHUBAHWEM aMMAMTYAHO-4ACTOTHbIX
napameTpos. lpoBefeM 3KCMepUMEHT: B 3ane C Xopo-
Weil 3ByKOBOI annapatypoit n ¢ HECKONbKUMI KOMOH-
Kamu, NocTaBneHHbIMM B pa3HbiX MecTax (B noxax, ¢
obenx CTOpOH nopTana v T.4.), Yepes Kaky-nmbo oaHy
KONOHKY noagagum YUCTBII CI/IHyCOI/IﬂaﬂbeIVI CUrHan va-
ctotoin 1000 lu. Monpocum BCex fpy3eil C XOpOowWNMm

CMyXOM, He nopxops 6nnxe, YeM Ha 2 M 10 FPOMKOro-
BOpUTENEiA, NOXORUTL MO 3any W ONpefenuTb, OTKyna
MAET 3BYK. YAMBUTENbHBIA (AKT, YTO 9TO TEOPETUYECKN
HeBO3MOXHO. [AnnHa BonHbl B 1 Kl cocTaBnsieT 34 cm,
a pacCTofHWe Mexgy yWwamu camoro KpynHoronosoro
3 MOMX 3HAKOMbIX, KOrda OH HafeHeT wanky, — 28,5
CM, YTO paBHO AnuHe BonHbI B 1200 M.

WTak, cuntaeM [oKasaHHbIM, YTO ANs onpegeneHns
HanpaeneHus Ha UCTOYHUK 3BYKa He06XOAMMO gymaTh
0 pacnpegeneHuu B 3ane vactot soiwe 1200 My, Yuutsl-
Bas aMMANTYyOHO-4aCTOTHYK XapakTepucTuky romnoca
yenoBeka, 3aMeTUM, YTO ANs YBeNUYEHUS HOPMaHTHON
1 DOCTUXEHNS CnoroBon pasbopumsoctn B 85 — 95%,
T.6. OTNNYHOI MOHSTHOCTW, HYXHO PaBHOMEPHO pac-
npegensTh B 3ane 4acToTsl Boiwe 640 4. AnuHa BOMHbI
B 640 'y cocTaBnset 54 cm.

Takum 06pa3oM, Mbl MPULLAK K BbIBORY, YTO B KA4eCT-
Be MORYNs — eAMHMULLI 3BYKOBLIX «3epKan» B OTHenke 3a-
OB N5 BbIpaBHUBAHNS SHEPriM 3BYKa — HYXHO UCMONb-
30BaTb KBafpaT co CTOPOHOM B 54 cM. Matepuan, 13 Koto-
poro cnefyeT u3roTaenueathb KBagpaTHble NaHenu, LOMKeH
KaK MOXHO Nydlue oTpaxartb 4acToThl Bbiwe 640 . [ns
3TOr0 OTANYHO NOAXOAWT (haHepa TONWNHON 6 — 7 MM, TaK
KaK y Hee KOS(MULUMEHT [3,.. OTPAXEHUS Ha vactoTe
125 Ty - 0,42; Ha 250 Ty - 0,78; Ha 500 Iy — 0,93;
1klMy-0,96; 2 k['u - 0,97; 4 kl'u - 0,93.

Cocuutaem KomuyecTBo Tpebyembix OTpaxeHni
ANS [OCTUXEHUS Ha MecTax Chywartenen Toro ypoBHS
3ByKa, 4TO CO3[AETCA MCTOYHMKOM B 6€33X0BOIA 3arny-
WEeHHON kamepe Ha paccTtosiHum 5 m (1/5°=0,04), T.e.
NPUHAB 3HaYeHNne noctosiHHoN const = 0,04 u NpuHAB
3HaueHne KoaduumeHTa otpaxenns [~ = 0,965. B
KayecTBe lWara [ns U3MEHeHNs paccTosHus bynem uc-
nonb30BaTb PACCTOSIHUE MeXOy COCENHUMU psapamu,
y4nTHIBAs PEKOMEHAALMM U3 HOPMATUBHBIX CTPOUTENb-
HbIX BOKymMeHTOB: 90 — 95 cm. [ing TO4HOCTU 1 COBMEC-
TUMOCTU C HE METPUYECKUMU EefuHULaMK, Bbibepem
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36", unu posHo 914,4 mwm. lNocTasne B ypaBHeHue (3)
3TW 3HAYEHMS, NOMy4NUM:

n=(R+1125) (0,04-1/R*)/0,965.

C yeTBEPTOrO psina, HaXo@AWErocs Ha PacCToSHNAN
7,74 M OT NCTOYHWKA 3BYKa, 40 18 pspa, uTo Ha paccTo-
AHUM 20,54 M, KONN4ECTBO TPEBYEMbIX OTPaXEHMI pac-
TET NOYTH NMHENHO, oT 9 [0 39, yBeNuYMBasCh Ha Kax-
[OM lare Ha fiBa. Ha Tpn oTpaxeHns 6onble, 4em Ha
npenblgyliem ware, HyXHo Ha kaxgom ¢ 19 psapga no 33,
roe KONMMYecTBO TpebyeMmblx OTPaXeHWh Bo3pacTaeT
ot 42 no 84.

KOHCTpYKTUBHO Takas oTpaxawwas CTeHka npeg-
cTaBnsieT cobol MHOrOBOMHOBYIO 06pasylolyto, npu-
4eM OKOMO CLEHbI pacrnonaraertcs camas KpynHas u3
BbICTYNaIOWNX B 3an BOMH, a Aanblue BRONb GOKOBOW
CTEHbl MAYT YMEHbLIaoWNecs B pasmepax BbICTYMbl.
YT06bI OTpaxaTth 3BYK CO CTOPOHbI CTPafbl B paccyu-
TaHHbIe HaMW TOYKW B 3ane, NoyTi Bce 54 ¢Mm naHenm,
KpOMe rOpuU30oHTanbHbIX YrnoB, AOMKHbI 6bITb HAKMOH-
HbIMU B 3a71. B CTapuHHbIX TeaTpax NoXu OKONMO CLEHbI
6binn cambiMi 60MBWIUMY, @ BCE PSTOBLIE NOXN BbICTY-
nanu B 3an MHOWUBMOYanbHbIMK «6ankoH4MKamu». [lo-
BOMbHO BNM3KO K STOMY PELIEHMI0 aKyCTUYeCKuX 3apay
3anos nopownu cospatenu Mockosckoro [lBopua mo-
NOAEXW, HO Y Hac elle 4YacTo nonyyaeTcs Kak Bcerpa,
€CNN XOTAT Kak nyywe. Tam BOMHbI, BbICTynawuwme B
3ar, CTOAT KpacuBo, CTPOro BepPTUKaNbHO 1 OTpaxaroT
nog yrnom MpUWeAWMiA 3BYK CO CLeHbl B NOTOnoK. Y
CTEHbI CAENaHbl U3 MOMMPOBAHHOTO KaMH$, 4TO Mpamo-
poM GnecTuT 1 OTpaxaeTr BCE HW3KME 4acToTkl, KOTO-
pble CBOEK Maccoil Nerko cTupatoT sHeprieil Henon-
Hble Bepxa.

Mpobrnembl € HU3KOYACTOTHLIMM MOfaMi B 3anax
BCTPeYanuch BCErfga, ¥ ONHUM W3 pelleHnii MacTepoB
npownoro 6bIN0 YCTPOCTBO CPABHUTENBHO TOHKOIO
noABecHoro MembpaHHoro notonka. Bropoe pelwexue —
B KOHCTPYKLMU NOX, KOTOpble camu no cebe padoranu
no  MpuHUMny  (pasosblynTalowWwero  Aaudgysopa
(Quadratic-Residue Diffusor). B npowunom Beke He Tonb-
KO MCKMIOYMNN CTPOUTENBCTBO NOX B TeaTpax, Ho 1 Mem-
6paHHbIe NOTONKM MHOTAA 3anMBany NPOYHLIM 6ETOHOM,
«4TOObI HE PYXHYNKU AepeBswWKM nporHuswme». OpnH 13
caMmblIX rpyCTHbIX NpUMepoB: bonblwol Teatp, roe faxe
Bpems pesepbepaunm 6 ¢ Ha 40 'y n 0,6 ¢ Ha 4 kIu.

B opHOM cTatbe BO3MOXHO TONbKO HEMHOTO pac-
cKasaTb O NyTAX PELeHNs 3afay eCTECTBEHHON akyCTu-
KM B 3anax, Cnucok nutepatypsl 1 6ubnuorpagmyeckne
CCbINKK 3aiMyT B [iBa pasa 60onblle MecTa, Yem BeCb
3T0T TekcT. V13 TaliHbl peBepbepaLym, OTKPLITOMN CTO NeT
Hasap, BbIPOCNO O4YEHb MHOrOe: ypaBHeHus Hoppuca-
Jitpurra, XonkuHca-Ctpaitkepa u ®utupos, pacyers
KPUTMYECKOI [NCTaHUMM 1 MOTEPN Mepepadn Mopyns-
NN, 3MepeHne NHOekca MHBepcn 1 T. 1. 3apaya fen-
CTBUTENbHO CNOXHA, U FPAMOTHOE PELIEHNE aKyCTuye-
CKMX MPOeKTOB OONbLWMX 3an0B CErofHA MOXET CTOUTb
[ECSTKM TbICSY AONNapoB. Hapgetck, YTo ynTatensm Te-
nepb OyneT nerye HalT OTBETHI HA HEKOTOPbIE CBOM
BOMPOCHI.
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Pepakyus XYpHana BbipaxaeT Ceppe4qHyr
6nar OfapHOCTh aTTalue rno KynbType nocosbcTBa
Aprentutel B Mockse r-xe Mapre Llyape 3a no-
MOLYb B NOJroToBKe matepuana.




