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NMPEANCJHJOBHUHE

B CCCP crpouTcs MHOTO 3faHUil € 3aAaMH. BOJBUIMHCTBO 3THX
3ayoB cpenneli smectamocTH (He fGoJjee 1000 caymateneft), ¢ Bo3ayuw-
HBIM 0o0beMoM, He mnpeBbalomuM 6000 M3  nmeloT MHOrouenesoe
Ha3HayeHHe, OTo 3ajH KJAY60B ¥ JlOMOB KYJbTYpH, MHKPOPaMOHHHIX
LIEHTPOB, aKTOBHE 3ajbl YueOGHHX 3aBelleHHHl, KOHepeHU-3abl.

BonpocH akycTHKH TaKHX 3aJ0OB MaJlo OCBEUIEHH B JIHATeparype.
OTCyTCTBYIOT M OGOCHOBAHHBIE DEKOMEHJalHH M0 HX aKyCTHYECKOMY
POEKTHPOBAHHIO.

Ipn cocTaBjeHHH HacTosiiero PykoBoAcTBa Hapsily C OBHNTOM
NPOEKTHPOBAHHS MHCNOJb30BAHH DPE3yJbTAaTH aKYCTHYECKOTO HCCJIEeJOBa-
HHS GOJbIIOro WYHCJAA CYIIECTBYIOUIHX 3aJI0B MHOTrOLEJIeBOr0 HasHaue-
HHfl CDelHeH BMECTHMOCTH. B uacTHOCTH, 3TH HCCHeJOBaHHA NO3BOJMAH
YCTaHOBHTH RONYCTHMHE (He HapywaroimiHe pa3GOPYHBOCTD peyH INpH
ApaMaTHUYECKHX CNEKTaK/AAX) 3HaueHHs BpeMeHH peBepbepallHH B TaKHX
3aJaXx M BpeMEHH 3ana3/lHBaHUA MNepBHIX 3BYKOBHX OTPaXeHHIl,

PykoBOACTBO sBJsieTcS BTOPHIM H3daHueM «[locobus no akycru-
YeCKOMY NPOEKTHPOBAHHIO 3aJOB MHOroHEJeBOTO Ha3HAYeHHs cpeased
pMectuMocTH» (Crtpoiinzzat, M., 1972). B Hacrosiizee u3naHHe BHeCEeHBE
HEKOTOpHE YTOYHEHHA H JIONOJHEHHS.

PykoBoacTso paspaGoTaHo KaHanaataMu TexH. Hayk M. T. Jlefise-
poM u JI. H. Makpunenko.

Pasnen 6 PykoBoacTBa (cHCTeMa 3BYKOYCHMJIEHHA) COCTaBJIeH KaHO.
TexH. HayK . JI. BusorpazoBo#

1. HASBHAYEHHE N OBJACTb NPHMEHEHHSA

1.1. Hacrosiiee PYKOBOACTBO COAEpXXHT OCHOBHHE NpaBHJa M
IPHEMBl aKyCTHYeCKOr0 NPOEKTHPOBAHHS 3aJIOB MHOroLeNeBOr0 HasHa-
yeHHsa BMecTHMocTbi0O oT 100 mo 1000 cayuwratenedr (xay6oB u omoB
KyJbTYpHl, aKTOBHIX 3aJ10B y4YeGHHX 3aBeJeHHN, MUKPOPaAOHHHX IleHT-
poB H KoHdepeHu-3a/oB). 3a/ MOXHO HPOEKTHPOBATb KaK OCHOBHOE
NOMelLieHHe OTAeNbRO CTOsIero 3[aHHR MJH BCTPOEHHHM B 3AaHue
APYroro HasHauyeHHS.

1.2. AkycThuecKofi 0COGEHHOCTHIO 3aJI0B MHOrOIEJIEBOTO Ha3Haue-
HHA sABJfAETCS TO, YTO B HHX JIoJXHa OHTb ofecneyeHa Xopomas
CALIIIWMOCTL MY3HIKH KaK B HATYpaJlbHOM 3BYYaHMd, TaK ¥ CO 3BYKO-
YCH/IeHHEM; TeaTpasibHHX NpelcTaBJeHHH G6e3 3BYKOYCHJIEHHSA; JeKIKHT
M OokJajos GoJblllel 4acThi0 €O 3BYKOYCH/JeHHeM (OcOGEHHO B 3aJjax
BMecTHMOCTbIO Gostee 200 caywaTeneit); 3BYKOBOrO CONpPOBOXACHUR
RHHO(MHJIbMOB,

1.3. CoBpeMeHHHI! 3a71 MHOTOLlENIEBOrO Ha3HAauyeHHs MAOJXKeH OHTb
060pyAoBaH 3BYKOYCHJIHTEJBHOH YCTAHOBKOH, BHIIOJHAECMOR MO cne-
uHaJdbHOMY mpoekTy. CoOnoleHHe peKoMeHzauu#i Hactosiero Pyko-
BOACTBA BAXKHO M AJIl XOpOIUeH PaGOTHl 3BYKOYCHJIMTE/IbHOH YCTAHUBKH.
[TpoekTHpOBaHHe YCTAHOBKH MO/IXKHO BECTHCb OJHOBPEMEHHO C aKYCTH-
YeCKHM NPOEKTHPOBAHHEM 3aJa.
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1.4. IlpoexkTHpoBanue He OXBATHIBAGMHIX HACTOAIHM PyKoBOIACTBOM
GospiuuX 3aN0B  (BMecTHMOCTbIO Gosee 1000 caymateneil) M 3aJ0B
COeMaM3UPOBAHHOro Ha3HAYCHUsS, HANpUMeD KOHIEGPTHHX, KaK Tpa-
BHJIO, CBSI3aHO € AKYCTHYECKHMH 3aJauyaMH 3HAYHTEJbHOH CJIOXHOCTH
H [OJIKHO BeCTHCh C MNPHBJEUYCHHEM CNelHaJHCTOB-aKYCTHKOB,

1.5. B 3anax, mnpepycMaTpuBaeMHX HacTOAIMHM PyKoBOJACTBOM,
KHHOYCTAHOBKAa MOXeT ObiTb MpeAHasHaueHa JJf JEeMOHCTPHDOBaHHA
OOBYHBIX, KaUIEeTHPOBAHHHX H LIMPOKO3KPaHHHX (uabMoB, [las AeMOH-
CTPHPOBAHHUS IIHPOKODOPMATHHX (PHIABMOB HYXKEH 3KPaH 3HAYHTENbHBIX
pa3MepoB, TpeOyoomu#i GOJbLIIOA BHICOTH H IHPHHH TpHMBIKAOUIEH
K HeMy NepelHeif YaCTH 3ajia; 3TO BHI3LIBAeT YPe3MepHOe 3amna3fbiBaHHe
PaHHHX 3BYKOBBIX OTpaXCHHil (cM. nn 2.4—2.6), yro yxyaumiaer pas-
G0PIHBOCTL PEYH NPH TeaTPaJbHHIX NMpeACTaBJeHHsX. Bciencrsue store
o60pyaoBaHHe 3aJla MHOTONEJEBOro Ha3HAYeHHS LIHPOKOHOPMAaTHOM
KHHOYCTAaHOBKOH BO3MOXHO JIHIb NPH YCTPOHCTBE B HeM MeXaHHYeCKOH
TpaucpopMauuu NOTONKA H CTeH mepedHel 4acTH.

1.6. AKyCTHYECKOE MpPOEKTHpPOBaHHe 3aJa CJelyeT BecTH ¢ CaMOro
Havajla MPOEKTHPOBAHHA 3[aHHUA, AJA TOro UTOGH YyXKe B HayaJbHOM
CTafHi NpoeKTa OBlAM YCTAaHOBJEHH HalJjexaliHe o6beM H OCHOBHHE
©OYEPTAHHA 3aJa.

2. AKYCTHYECKHE TPEBOBAHHUSA K BO3JYIIHOMY
OBBEMY, ®OPME H OYEPTAHHSIM BHYTPEHHHX
MOBEPXHOCTEH 3AJIA

2.1. Ina xopoue#i aKyCTHKH 3ajla BAaXHO NPaBHJIbHO BHOpPATh
ero o6beM, reoMerpHueckylo (GopMy H ouepTaHHs BHYTPEHHMX INOBepX-
HocTeft. DTHM JOCTHralOTCA HajJexalliee pacnpefefeHde OTpaXKeHHOro
3ByKa H jocratoysas AubPy3HOCTb 3BYKOBOTO MOJIA.

Bosayunnit o6bem 3aaa

2.2. O6wuil Bo3AYMIHHIA 00beM 3aJjia JOJKEH HA3HAYaThCH B COOT-
BETCTBHH C CYIIECTBYIOUIHMH HOpPMAaMH, IPH 3TOM pPEKOMEHAYEeTCH HCXO-
IMTh U3 00BbeMa 4—6 M3 Ha OOHO cayulaTtesbCKoe mecTo. [Ipu Hanuuuu
Yy 3aja cueHuyeckofi kopoOKM oOwmuil o6beM ero HasHayaerTcs Ges
yuyera o6beMa CLeHbI.

fipumeuvanne B 3anax c BO3AYIIHHM 06BeMOM Ha OIHO Cay-
mWaTebCKOE MecTo MeHee 4 MY BpeMsi pepepGepalliy CJAHIIKOM MaJio
{(cM. nn. 3.1—3.4) u BMecTe C TeM BO3HHKAIOT 3aTPYHHEHHsT B CBS3H
€ HeOGXOQHMOCTBIO B 3TOM CJyyae HaAeXHO OOeCHeuHTb HeNpephiBHYIO
MEXaHHYECKYI0 BeHTHJIAUKIO 3aJa.

3ajasl ¢ BO3LYUIHHM OODBEMOM Ha OJHO CJAyLIaTelbCKOE MeCTO
Gonee 6 M® OJM3KH K KOHLEPTHBIM 3ajJaM ¢ GoJbLINM BpeMeHeM pe-
BepGepallid H C MOBHILUEHHHM 3ana3jbiBaHveM 3BYKOBBIX OTPaXKEHHi.
J/ist cHHXKEeHHS BpeMeHH peBepbepallHH B TaKHe 3aJH NPHXOAUTCH BBO-
AUTh 6OJIbIIOE KOJIMYECTBO 3BYKOMOIJIOWIAIOUMX MAaTepHasoB, HO W IIPH
3TOM 3aJi OKa3bIBaeTCH HEJOCTATOYHO XOPOIIHM JJI1 MHOrQIeJeBOro
Ha3HayeHHS,

OGuine npofiopuMu M AJMHA 3ana

2.3. OcHoBHBIE pa3sMepHl 3ajla JOJIKHBI YHNOBJETBODHTH CYLUECTBYIO-
muM ropmaM. Ilpu 3TOM MO0 aKyCTHUECKHM cOOODaXXeHHSM MOryT OHITh
PEKOMEH JOBAHEL CAEAYIOIHe NpaBuaa:
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OTHOIUGHHe MIJHHH 3a/7la K €ro cpejHell IIHDMHE cjedyeT NPHHH-
Math Gosee 1 u He GoJiee 2.

Ilpumeuanue Ecam 3To otHomeHnHe Goaee 2, ro xud¢ysHocTH
3ByKa B 3alle 3HauHTeNbHO yXyAulaercs. Ilpn oTHOmenun, MeHbiueM 1
(wmpoxkuii 3an Manofl MJIHHH), NOJydaeTcs HeXKeJaTeJbHOE 3ana3Able
BaHHe OTpaXKeHHil OT OOKOBHX CTEH, M BCJIEACTBHE HaNpaBJCHHOCTHE
HCTOYHHKOB 3BYKa YXYAIIaeTcs CJABIIMMOCTb Ha GOKOBhIX MectaxX. QTHO-
medde, OaH3Koe k I, Takke HeGIaronpHATHO ARJA aKYCTHKH 3aJia}

B Tex e mnpeaenax (T. e. 6oygee 1 u He Gosnee 2) peKOMEHAYETCH
NPHHHMATL H OTHOINEHHE cpelHefl IMHPHHHI 3aJa K €ro cpeaHed BHCOTE,
BO BCeX CJyd4asix OHO He JNOJIXKHO NpeBHINATh 3;

LJIMHY 3aJI0B, He HMeIOHMX CHEHBl, peKoMenayercs GpaTb He Gojee
28 M (oT 3amHell cTeHH Xo TMepefHeil), a 3aJi0B CO ClleHOH — He 6oJee
26 M (oT 3anHER CcTeHW KO 3aHaBeca).

JlonycTHMoOe 3ana3’fibiBaHHe PaHHUX 3BYKOBBIX OTPAXKeEHWik

2.4. JlocTaTOYHO paHHHe HHTEHCHBHHE 3BYKOBHE OTpaXeHHS
(B OCHOBHOM 3TO IiepBHE, T. €. ORHOKPaTHHE OTPaXeHHA OT NOBepX-
HOCTEH 3aJja Ha NYTH 3BYKAa OT MCTOYHHKA K CJAYIIATeJsiM) JOMOJHAIOT
npsAMOfi 3BYK MCTOYHHKA, YJy4Yllasi CJBIIHMOCTD H pa360pPUHBOCTD,

[Ipumeuanue HHTEHCHBHHMH 3BYKOBHIMH OTPaXKeHHSIMH ABJs-
1orcs (npH AOCTATOYHO MaJIOM HX 3alla3fibIBaHHH) Te, KOTOphie YAO-~
BJICTBOPSAIOT  YCJOBHAM IPHMEHHUMOCTH TEOMETPHUECKHX OTpaXXeHud

Ypobews ywea,
chywarmened

Tiom

Yizh

Puc. 1. Xon
npAMoOro 3ByKa
H €ero mnepBHX
arpaxennii, ON
— Hopmamb K M
OTpPaKaio 1 e W

NIOREPXHOCTH

G — TNpOAOABLHBIA
paspes aana; 6 —




(mpua. 1). Ha puc. 1 noxasan B BHAe Aydeli Xold MpAMOro 3ByKa
OT HCTOYHMKA Q H MepBHX OTpaXeHHH (C yrJioM MajeHUS Y|, PaBHBIM
yray o;})ameunn ¥2) OT FOTOJIK2 H CTeH, NPUXOAAINKX B KaKyw-au6o
Touky M B OGnacTH pacuoJioxeHHS CJyliaTeses.

2.5. Ecan paccrosHse OT MCTOYHHKA Q 10 ToukH npHema M mpe-
BblaeT 8 M, ciaeayer ofecneduThb KpoMe NPAMOre 3BYKA [MPHXOK
8 3Ty TOUKY MaJo3anasibpBaioulero nepsoro orpameHus. Ina xopoueit
pa3GOPYHBOCTH peunt JKeJaTeJbHO, 4YTOOH OHO 3anma3/INBaJO No CpaBHe-
HHIO C MPHXOJOM NpRMOro 3ByKa He GOoJjee yem Ha 20 mc. B cayuasx,
KOrgxa JOOGHTLCH TAKOTG MaJOro 3anas/IbiBaHHA 3aTPYRHHTENLHO, OHO
MoxeT GHTH yBeanyeHo go 30 mc.

(Ipumeunaunue Tak Kak CKOPOCTb 3ByKa B BO3JyXe COCTaBJfeT
okosio 340 M/c, To 3ana3AbiBaHHIO HA 20 MC COOTBETCTBYET pPA3HOCTH
XO/0B OTPaXeHHOro H npsAMoro 3Byka okoio 7 M, Ha 30 mc— 10 m.

TaxuM o6pa3oM, npH paccTOAHHH ToukH M ot ucrounuka 6GoJee
8 M ans_HauGosee paHHEro OTPAKEHHS JKe/NAaTeNbHO, UTOGH pPa3HOCTDH
xogo8 QO+OM—QM (cM. puc. 1) He npessiiana 7 M, BO BCAKOM Cay-
yae, He Ouia Goabute [0 M. ITpu atoM caesyeT 6paTh HCTHHHBIE JJIHHBI
yKa3aHHHIX OTPE3KOB, a He HX IPOEKUHH Ha dYepTexe.

2.6. [Tocnenoparesplibie 3ama3fiblBaHust NPHXOAA HaJbHeHUIHX oTpa-
Weuuit (T. €. MPOMEXYTKH BPEMeHH MexXAY TMNPHXOMaMH OTAEJbHHIX
OTpaXEeHHlI) TaKXe He JOJDKHBI NpPEBHILIATH YKa3aHHBIX 3HAYCHHH.

2.7. Tlpx pacuetaX pa3sHOCTH XONOB BHICOTA MCTOYHHKA Haj IOJOM
actpadsl HIH CUeHH NpuUHHMaercAa pasHoit 1,6 M (ypoBedb pra Hcmos-
HUTe/A), a BRICOTA TOYKH TpHeMa Hajx mojoM — pasHo# 1,2 M (ypoBeHs
yxa cayuiaTtens).

ﬂpasunbﬂoe pacnpelueneHye OTPAXKEHHOro 3syKa

2.8. OyepTaHHf NMOTOKA H CTeH 3aja AOJIKHH CNOCOGCTBOBATH XOpO-
weMy pacnpeliesieHHIO OTPaXKeHHOTro0 OT HHX 3BYKa, HampasJss 60JbLIYIO
JoM0 ero Ha YyJAajleHHHe OT HCTOYHHKa cJayllaTeibcKue Mecta. [lpu
[IpOEKTHPOBAHWH 3aja chedyeT NpPH MNOMOIWIH reoMeTpHyeckux (Jyye-
BBIX) MOCTPOCHHHA KOHTPOJHDPOBATH pacnpejejeHHe H 3ana3jbiBaHHe
nepBuX 3BYKOBHX OTpa)KeHHH OT MNOTOJNKA H CTeH 3ajla B COOTBET-
CTBUM C YKa3aHusimu nn. 2.4—2.6 n npua. 1.

2.9. Tlsnockoe ropusoHTalibHOE ouepTaHHe MNOTONKa (puc. 2) ne
fABfeTCA onTHMaabHoli ero ¢opmoii, YacTb 3Byka, OTPaXeHHOro OT
TAKOr0 NOTOJKA, NONajaeT B PAacnoOXeHHHE Ha pPacCTOSHHAH MeHee
8 M OT MCTOYHHKA nepefHHe PANW clAymiaTejeid, AMf KOTOPHX Aocrta-
TOYHAR CJABILIHMOCTb oOfecleuyBaeTCst yie OAHHM INPAMHM 3BYKOM.
Ecnu BoicoTa mepeiHeil 4acTH 3a/la CPaBHHTEJIbHO BEJAHKA, TO 3aMa3fH-
Baue OTPaXKEeHHOTO TOTOJKOM 3BYKa MO OTHOWIEHHIO K NMPAMOMY 3BYKY
npesbINaeT yKka3aHHe B nn. 2.4—2.6 npenenni. Bmecte ¢ TeMm, KaRk
BHAHO M3 pHC. 2, ylajJeHHas OT HCTOYHHKA YacTh TaKOr0 NOTOJKA
OTpa’KkaeT 3BYK He K CAyWIaTesisM, a Ha 3afHIOI0 cTeRY 3ana. [IpHMbikas
K 3afHeH CTeHe MOJ HPAMHIM YIJOM, TNMOTOJIOK AaeT focje BTOPHYHOrO
OTpaXKeHHR OT Hee 3ana3fuBalonlee 006paTHOE OTpaXkeHHe 3BYKa K
HCTOYHHKY.

2.10. PacnpegesieHue OTpaXKeHHOIO mepejHeR yacThio NOTOJKA 3BY-
Ka MOMHO YJAYYIUHTb YCTPOACTBOM HaX 3CTPafof HJH aBaHCUCHOH oTpa-
warenn (puc. 3), HampaBJAOWIEro 3TOT 3BYK B OCHOBHOM He B Mepen-
HHe pAAN, a K Gojee yHaseHHHM chaymatenaM. OrtpaxaTeno uede-
co06pa3no npugath MOKazaHKoe Ha pHC. 3 BHNyKsaoe odepraHue, obec-



Puc. 2. Pacape-
HenreHwe  OTpa-
HKeHuit oT nao-
CKOro rOPH30H-
TAJbHOr O no-
TONKA

Q, u Q; — moxoKe-
HHA HCTOUHHKA
3BYKA

Puc. 3. 3Byko-
oTpakarenb B
nepepHed YacTu
OTOJIKA

Q: 1 Q; — nosoxe-
Hits HCTOYHHKA
aByKa

neyHBaiolliee XOpollee paclpefieleHHe OTPAXKEHHOI'O 3BYKa NPH Pa3HbIX
HOJIOKCHHAX MCTOYHHKAa., B BHIe TaKoro oTpa)kaTedsi BbINOJHSETCH
mepelHAs YacTb MOTOJKA HJAM YCTpPaHBaeTC OTpaXaTeJb, HOABEILH-
BaeMblit MojA mnortodkoM OTpaxareib AOJMKEH HMeTb MAaCCy He MeHee
20 kr/m? u MoxeT OBITh BBINOJIHEH M3 IKeJe306eTOHa, IUTYKATYpPKH
MO0 CeTKe MJH HHOro MaTepHaja ¢ ManasiM KO3(QQHIHEHTOM 3BYKO-
norjoinesun (He Gosee 0,1 Ha wacToTax, yKasaeHHHX B M. 3.2).

2.11, Pacnpeaenenne 3ByKa, OTPaXEHHOrO 3aJHed 4acTh0 HOTOJIKA,
yJy4ilaeTcsi, €CJIH NOTOJOK MMEET HAKJOHHBIH, NPHUMBIKAIOWKA K 3agHel
crede yqacToK (puc. 4,4 H 6). B pe3ynbTare 3TOro OTpaXKeHHBI 3BYK
HAMpAaBJAETCA, MaJo 3anasiwBas MO CPaBHEHHIO ¢ NPSAMBIM 3BYKOM,
Ha 3afHHe MeCTa MmapTepa, yJAyuwasi TaM CJABIIHMOCTb. Ta XKe uesb
DOCTHraeTcs HaKJOHOM B CTOPOHY chaylnarenes 3anHeil crennt (puc. 4, 8).
TTonesuniM okasmiBaercst (B TeX ciyue2sax, KOrga aTO COMJIacyercsi ¢
ADXUTEKTYPHBIM 3aMBICJIOM) H HAKJOH B CTOPOHY chayuiaTteneil GOKOBBIX
CTeH, YBEJHYHBAIOWIHA TNPUXOASWIYIO K CJAYLIATEJNSM JOMO 3BYKOBOM
SHEPrHH MepBbIX OTPaXKeHHH OT ITHX CTeH.

2.12. YacTo mnpuMensiOllleeC® B TNpPaKTHKE NPOEKTHPOBAHHMSA 3aJI0B
pacy/ieHcHHe TNOTOJNKA CEeKUMAMH (PUC. D) XaeT NpPH NPaBUNBHOM HX
OuePTAHHM Xopolllee pacnpefeneHle OTPAXKEHHOrO 3BYKa. 34ech CAeRyer
ofpallarh BHHMaHHE Ha TO, YTOGL 3BYKOBBIE OTPAKEHHA OT CMEXKHBIX
CeKuuil nepexpuivanu Apyr Apyia. Cekuud, H306paiKCHHHC Ha puc. 5,a,
HeZOCTAaTOYHO YAOBJETBOPHTEJNbHBEl, TaK KaK OTPaMKeHUA OT CMEeXHHX
CeKUHA He MepeKpHBAOT APYr ApYyra, BCAGACTBUE uero o6pa3yioTest
30HB!, AUIUEHHBIE TEOMETPUYCCKMX OTpaXKeHHH (FpH MOCTPOECHHH OTpa-
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Hbi¢ THOLI anMbl-
KaHHst TNOTONKA K
3ajHeN cTeHe

a, 6 — HaKNOHHBIN
Y4acTOK NOTOJIKa, 6 —
HAKJIOH 3aAHell CTeHl

a) IJ Puc. 4. PauuoHanb-

XKeHHSl OT Kpas CeKUUHM TOYKa TreOMeTPHYeCKOro OTpajKeHHd B COOTBeT-
cTBUH ¢ n. 1 npui. 1 Gepercs Ha paccroanuu 0,5 M ot kpas). Cexkuud
Ha pHC. 5,6 H 8 He HMEIOT 3TOrO HEJAOCTaTKa: HX TreOMeTpPHUYeCKHe
OTPaXKeHHS NepeKpHBalOT APYr Apyra. Takoro poja CeKUHMH BBINYKJOro
ceyeHHs (CM. pHC. 5, 8) mpeanouTHTe/]bHee, TaK KaK OHH XOpOWIO pac-
npefensioT OTpPaX{€HHbIH 3BYK NpPH pa3HHIX MOJOXKEHHAX MCTOYHHKA H
nosulwawT AHGPysHocTs 3ByKOBoro mois B 3ade (cM. nm. 2,16—2.21),

2.13. UnrteHcuBHHE MaJso3anasaunBatrowue (cM. nn. 2.4—2.7) otpa-
JKeHHsi OT OOKOBBIX CTGH BeCbMa BaXKHbl AJf JOCTHXEHHS Xopoulei
akycTHKH 3ana. IIpn BoiGope oOuepTaHHH CTeH B IJlaHe HMEIOT CHJAY
Te e coobpaxeHus, uTo H A noTtodka. OcoGeHHO BaXHOM ABJASETCS
NpaBHJibHAs KOH(Hrypauus c¢TeH BOJH3H SCTpaiel HJIH cueHwol. [Ipu
IJIOCKHX NapaJ/uleJbHBX GOKOBHIX CTEHaX OTPaXKeHHs OT HX YYacTKOB,
NpHJETaloluX K CcUeHe HJH 2CTPaje, NONAafaloT B NepeiHHEe DAAB CaY-
maTtesedl, rae IAas CABIIHMOCTH JOCTaTO4EH MPsMOfi 3BYK HCTOYHHKA
{puc. 6). BmecTe ¢ TeM 3ana3fniBaHHE 3THX OTPaX<eHHH NO OTHOLUEHHIO
K NpsIMOMY 3BYKY NpeBblllaeT yKasaHnhle B nn. 2.4—2.6 npepean,
€CJIM HIMPHHA NepeiHeH 4acTH 3aja CPaBHHTEJbHO BeJHka. [lojoxenune
yJAydIlaeTcs NpH YCTPOHCTBe nepefHedl 4acTH OOKOBHIX CTeH B BHIE
oTpaxarens (puc. 7) THna, ONMCAHHOro JiA mortoika (cm. m. 2.10),
H YMEHbllUeHHH LIHPHHH 3aJa B NMepefiHedl ero 4acTH.

S¢dPeKTHBHO YjleHEHHE CTeH CeKUMAMH (Kak M AJad NOTOoJKa —
cMm. n. 2.12). Ilpu atoM caeayer cJaeAHTb 3a TeM, 4YTOOL OTPAaMEHHR
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Puc. 5. PacujsieHenfe NMOTOJKA CEKUMAMH

a — EeyAOBJACTBODHTEbLHBE OUepTaHHs ceKuufl; 6, 8 — yAoB-
AICTBOPUTEAbHLIE OREPTAHHA CeKUHA

Puc, 6. Pacnpenenense oTpaxenHft npH napannenb-
HbIX OOKOBbLIX CTCHAX
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Puc. 7. 3Byxkoorpaxarenu B nepeaHed 4vactH Go-
KOBBIX CTeH

¢

Puc. 8. dopmbt 4JeHEHHS CTEHbl CEKLWHAMH



Puc. 9. Orpaxe-
Hus 3ByKa OT
BOTHYTOH  3ap-
Hel CTeHbl
a — HeXOomycTumMoe
NHOJIOXKEeHHEe LEeHTpa
KPHBH3HEI, 6 — pO-
NMyCTHMOE MOJIoXKe-
HHE 1EeHTpPa KpH-
BH3HLI

IR

b

OT CMEXHBIX CeKIHH NepekpbiBanau Apyr apyra. IIpuMepbl TakHX CeKUHH
JaHe Ha puc. 8.

2.14. PaaMepnl [AalolIHX HalpaBJeHHBE OTpaXKeHHA OTpaxarteed
OKOJIO CLEHBl HJIH 3CTpaibl H CeKHMHA Ha MOTOJKe H CTeHaX JOJXKHH
6LITh NOCTATOYHBI JAJs BHIIOJHEHHS YCJIOBHIl TeOMETpPHUECKOro oTpaxe-
HHA (B cooTBeTCTBHM ¢ 1. 1 npua, 1). 3Oto ke  TpeboBaHHe
JIOMXKHO BHIOJHATBCA M AJIsl HAKJOHHBIX YYacTKOB IIOTOJKAa HJM 3ajineh
CTEHbl, MOKa3aHHEIX Ha pHC. 4.

MpenorBpameHne KOHUCHTPAUMH OTPAKECHHOrO 3BYKA

2.15. B 3ane He no/XHO OBITb BOTHYTHIX NOBepXHocTeH, o6Janaio-
UIHX CBOMCTBOM KOHLEHTPHPOBaTh OTpa<aeMblii HMH 3ByK. Ha puc. 9,a
1loKasaHa B IJlaHe BOTHYTas 3aJnAs CTeHa 3aJa, LeHTP KPHBH3HLI

2% 11



Kotopoii C neXHT HenoganeKy OT HCTOYHHMKa 3BykKa Q. Kak suzmuo
H3 PHCYHKa, OTpPaXeHHHH OT CTeHM 3BYK cobupaeTcs B HeGoJbulon
oGnactH 3asa. Takad KOHUEHTpallHt OTPAXKEHHOIO 3BYKa ABAAETCA
KpYnHuIM akyctiyeckuM AedektoM. [IpH GoJabluoM 3ana3jHBaHHH OTpa-
JKEHHOTO 3BYKa MO CPaBHEHHIO C MNPAMLIM B 3TOM CJyuae BO3HHKaeT
cuabHoe 3x0. Ho W npH MeHpuwieM 3ana3sibiBaHHH NMOJYYalOTCA yXyAlie-
HHe pa300puHBOCTH peYyH H HeNpHATHAA MeCTHas HepaBHOMepHOCTb
3BYKOBOrO MNOJs, TMpHYeM C INepeMelleHHeM HCTOYHHKA NepeMellaercs
H 06/1acTb KOHUEHTpPAaLHH OTpa)keHHOro 3ByKa. Bo H3bexcaHHe KOH-
IeHTPAUHH UEHTP KPHBH3HW cTeHnl C JOJXKeH HaXOAHMTLCA HA pac-
CTOAHHH OT Hee, NpeBHIUAOEM, NO KpaiiHefi Mepe, B 1Ba pa3a pac-
cTosHHE OT CTeHH 0 HcToudnka Q (puc. 9,6). ITo caexyer uMerhb
B BHAY H OpPH YCTPOfCTBe KyNoJIOB H CBOXOB, KOTOPHX HajJ0 H36erars,
TaK KaK OHH MJIOXO CKa3bIBalOTCA HA aKyCTHKe 3aJ0B.

[To Tok Ke npHuMHe, KaK NpPaBHJO, He JAO/IKHH JOMYCKaThCA
3aJbl, HMEIOWHEe B MJaHe KPYyrayio, 0BajbHylo, MOAKOBOOGDPA3HYIO HJIH
Apyryio ¢OpMy ¢ KpHBOJNMHEAHBIMH BOTHYTHIMH CTeHaMH. 3aJB C TaKH-
MH O4YEepPTaHHAMH JONYCTHMH JIHLIBb TIPH ClHEelHaJbHOM pacCYjeHEHUH
BOTHYTHX MOBepXHOCTeR, NpefOTBpAlIaioOUieM KOHHEHTpallHI0 OTPaXKeH-
HOTO 3BYKa, H NPOEKTHPOBaHHE HX CJelYyer BeCTH ¢ 06A3aTelbHBIM
TpHBJIEHEHHEM CIEUY aJIHCTOB-aKYCTHKOB,

ITpumeuaHnue Bunyksoie moBepxHocT® (cM. puc. 8), HaoGopor,
CO3JaI0T paccefiHHOe OTpaXKeHHe 3BYKa H NOBHIIAIT AH(DY3IHOCTH ero
B 3aje (cMm. n. 2.19).

OGecneuenne pocratounoii auddy3nocTH 3ByKOoBOro mnoas

2.16. OaHuUM M3 Ba)XXHBIX YCJAOBHH XOpouwefi aKyCTHKH 3asa fIBJAET-
ca JocTtaToyHad AHbbysHocTs 3BYKOBOro mods (n. 7 mpua. 3). Has
nosuiueHHst AudpdysHocTH Heo6xoZHMO, UTOGH 3HAUHTENBHAS YacTb
BHYTPEHHHX [OBeDXHOCTeHl 3a/a co3ZaBajla pacCesiHHOe, HEHaNpaBJieH-
Hoe OTpa)KeHHe 3ByKa. ITO AOCTHraeTcH pacyfieHeHHeM NoBepXHocTel
6aNKOHAMH, NHJACTPAMH, HHIIAMHM, ONHCAHHHIMH BHUle CEKUHAMH H
TOMY MOJOOHBLIMH HepoBHOCTAMH. BMecte ¢ TeM Tpebyetca (cM. nm. 2.8—
2.14) ¥ HanpaBACHHOCTh PAHHHX 3BYKOBHX oTpaxeHufi. I[Ipn akycru-
YeCKOM NpOEKTHPOBAHHH CJellyeT CoueraTh 3TH HECKOJbKO TNPOTHBO-
peuaillue Apyr Apyry tpe6oBaHHs MNpH NMOMOUIH Da3HOM CTENEHH pac-
uJleHeHHsl OTJAeNbHbIX NoBepXHocTel 3aka.

2.17. T'nankue GoJsbliHe MOBEPXHOCTH He CMOCOGCTBYIOT ROCTHXKe-

HHI0 Xxopoweii Auddy3HocTH, OcoleHHo HexkeslaTeNbHH raaflKHe mapas-
JenbHHe ApYr APYry MJOCKOCTH (06HYHO 3T0 OHBalOT GOKOBHlE CTEHH
3a/1a); OHH BHI3BIBAIOT «MOPXAIOLIEe 3XO», MOJyyalouleecs B pe3yabTaTe
MHOTOKPATHOI'O OTPaX{€HHA 3BYKa MeXAy HHMH. PacujieHeHHe TaKux
cTeH ocaaBaser 3Tor 3dpdekT B ysBenuuuBaer Auddysnocts. ITosmmaer
nn«p(pyla(;i)ocn H He6GoJbllIOe OTKJIOHEHHE CTeH OT NapaJ/eNbHOCTH
{pwc. .
P 2.18. Ha noBepxHOCTAX, CO3NAIOILMX HallpaBJEHHbe MaJ03ana3iH-
BaoUlHe NO OTHOIIGHHIO K NPSIMOMY 3BYKY OTpaceHHs (cM. nn. 24—
26, 28—2.14 ¥ n. 3 npua. 1), wieHeHHe MOMET COBCEM OTCYTCTBOBAaTb,
& €CJH OHO HMeeTCs, TO He HO/KHO CO3MABAThb CHJABHOTO PacceHBaHHA.
TakoBbLl, HalpHMep, CEKLUHH, NOKa3alHue Ha pHc. 5,6,8 H 8. STH cekuuu
LAIOT HAMpaBAeHHBe OTPaXKeHHs (eCTH BHIMOJHEHBH YyKasaHHble B 1. |
npuda. | ycaoBHA NPUMEHMMOCTH TeOMeTPHYECKHX OTpayeHHil) u He-
CKOJIBKO PACCEHBAIOT OTPAMEHHBIH 3BYK.
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2,6-3°
Puc. 10. HenapaanenpHbie GOKOBbIE CTEHBI
a — cKoc ofeux CTeH; 6 — CKOC OQHON CTEHH!

Puc. 11. OTtpaxenus oT NONepPeyHbIX NMUARCTD U pebep

a — NMpAMOYTOJbHEIe NMUJACTPEI MK pe6pa; 6 — NHAACTPH HJAR pe6pa ¢ NPAMBIM
yraom

Ha noBepxHocTsiX, AAOIHX Maj03anas[bIBalONHE OTpaxKeHHs, He-
JOMYCTHMO YCTPOHCTBO NMONEPEYHHIX MPAMOYTOJBbHBIX MUJACTD HJIH pelep
no tuny pHuc. l1,a. Takue s/neMeHTH BH3BIBAIOT OGpaTHLHIE OTPaXKeHHS
3BYKa K MCTOYHHKY, NPHYEM BO3HHKAIOT 110Ka3aHHble HAa PHCYHKE 30HH,
JIMLIIEHHBIE TEeOMEeTPHUECKMX OTpPa’KCHHN. DTO HMeeT MeCTO TakKxe Y
nuasacTp Han pebep Jo6oro mpodmuis, HMeEIero NpsMoil yrox co cro-
poHel ucTouHuka (puc. 11, 6).

2.19. CuarHo pacceyBaimMe JIeTadn 1esecoobpa’HO  pazMewaTs
Ha NOBEPXHOCTsX, He JAJOIHX MaJso3aNas3AblBAIOIIHX OTpaXKeHHit, Ha-
npaBJeHHbIX Ha cjyuiaTesJbCKHe MecTa. XOpPOIUO paccedBalOTCs 3BYKO-
BHE BOJIHM, JAJMHA KOTOpHIX O6am3ka Kk pasMepaMm Jeraad. Oco6o
BHIOAUB JJi8 3TOfl LeJH 3JEeMEHTH, HUMeloillHe KPUBOJIMHEHHOe BbIIYKJOoe

13
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Puc. 12, OpHeRTHPOBOUHLIE pa3MepPsl NMePUORUYECKHX YJeHeHHH, obGecne-
YABAIOUIHE PaccesiHHE OTPAIKEHHOrO 3BYKa Pa3HbiX HacTor

ceyeHre (Hanmpumep, no THny puc. 8 wan no tuny /Il puc. 12), Kotopnie
paccedBalOT Takxke H 6oJlee KOpoTKHe BOJHEL O6/ialal0oT 3THM CBOHCT-
BOM H TpeyroJibHble nujascrpel (Tun /1 puc. 12).

2.20. [Tpn nepHOAHYECKH D&CIIOJIONEHHHX N[UAACTPaX paccenBaHHe
3BYKa 3aBMCHT He€ TOJIbKO OT (OPMBI M pa3MepoB HX CEYEHHH, HO Y OT
miara nuasictp (cM. pue. 12). 3awmiTpuxoBanHas o06JacTb Ha pPHCYHKE
NoKasblBaeT NMPUMEPHHIE Npefethbl, B KOTOPHIX JeXKaT pasMepbl MHJSCTP
H HX WIar, A3iollHe CYIECTBEHHOE pacCeHBaHHEe OTPaXKEeHHOro 3ByKa B
yKa3aHHbBIX Ha 3TOM DHCYHKe 00sacTsiXx yacToT. IIHJASCTPH BHIIYKJOTO
H TPEeYroJibHOTO ceyeHKs, KakK ckKas3aHo B m. 2.19, pacceHBaloT Takxe
H OoJlee BLICOKHE 4YaCTOThl MO CPAaBHEHHIO C TOJNYYAIOL{HMUCS M3 pH-
cyHka. Menkne 3/eMeHTH pasmepom 10—20 cM paccedBaloT JHLIb
yactorhl Boie 1000 ', DddekTHBHOC paccenBaHMe B 06/aCTH 4acToT
200—600 Ty aaroT nuascTpel ¢ pasMepaMH 1—2 M nmo wHpUHE M
0,5—1 M no ray6uHe npu Iwrare ujeneHus 2—4 M. Ecaum ux ouepranue
MOJBEPTHYTh JAajbHeHllIeMy 4YJeHEHHIO, T. €. MNPHAAaThb KPYNHHIM 3Je-
MEeHTaM JAONOJHUTEJBHYIO MeJKYIO AeTaJHPOBKY HaH CAeNaTh WX BH-
nykjaoit dbopmu, 10 Gy/NeT AOCTMIHYTO pacceHBanHe B UIHDOKOM JHana-

14
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Puc. 14. Pexomennyemoe
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30He 3BYKOBHIX yactoT, PaccenBaiontuii sdpdext ymenenuit ymayumaercs,
€C/sl MX LIAar HEpPeryJspeH, T. €. PACCTOSHHS MEXAY CMEXHHIMH YJeHe-
HASIMH He OJIHHAKOBH 1O BCeit Pacu/ieHeHHOH 1I0BEPXHOCTH.

BanKoHH, JIOKH H CKOWeHHHEe crern (cM. puc, 10) moBHmanT
AnbdysnocTh 3ByKa B 3aje TaKXe H Ha TaKHX HH3KHX 4acCTOTax,
Ha KOTOPHIX MHJASICTPH, MPAKTHYECKH NPHMEHACMBE B apXHTEKTYpHOI
NPAKTHKE, He MAalOT, COrJacHO pHC. 12, JOCTATOYHOrO PpacceHBaHHA.
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2.21. Ynenewne ¢ MENKHM peryJspubiM marom 5—20 cMm (Hanpn-
Mep, OTJeJKa IMOBepXHoCTeH [epeBAHHBLIMH pefKaMH HWJIH BOJHUCTOMH
ac6odanepoii) BLI3BIBAET MNEPHOJHYECKHE OTPaXKEHH KOPOTKHX 3BYKO-
BHX HMNyJbcoB (Hanpemep, yAapoB, XJONKOB M T. I.), B pe3yJbTaTe
er0 BO3HHKaeT HENPHATHOE MNOJACBHCTHIBAHHe, HCKaXawliee 3BYK.
[To3TOMY OTHENOK C TAaKHM 4jeHeHHeM cjelyeT uzberais.

Baakonnt

2.22. B 3anax BMecTHMOCTbIO GoJjiee 600 caywarenefi mesnecoo6pas-
110 VCTPOWCTBO ONHOTO HMJM HECKOJhKHWX G6aJKOHOB, DTHM NOCTHUTaloOTCA
CHUXKeHHe o6beMa 3alj1a, yMeHblleHHe ero NJIHHBI M pacyjeHeHHe CTeH,
4TO0 CNOCOGCTBYET XOpouleit aKYCTHKe.

OTHoumlenne BbiHOCA BaJIKOHZ @i K CpeAHEH BLICOTE NOAOANKOHHOH
nasyxu hy (puc. 13) momxno OblTb He Gonee 1.5, Takoe e oTHOIUEHHe
JONAKHO cobmogaThea M B Joxax. Jas nasyxw Hah GaakoHoMm (ecan

ay
HaA HHM HeT BHulenexauero Gasakona) oruoxueHHe-h— MoxKeT OblTh
2

yBesauueHo Ao 2. Ilpu co6mofeHHu YKa3aHHOro YCJOBHA NOCTHraioTCA
X0polas CJAbIIAMOCTD B Pa36opuuBOCTL B IMyGHHE 3THX Naayx.

Haxknon motoska nasyx Hag u noa 6ankoHoM (cM. pHc. 13) Takxe
yayullaeT CJHIIMMOCTL B Masyxax.

Npoduns noaa

2.23. Tlon naprepa H 6aJKOHa HRO/IKEH HMeTh Npoduab, obecre-
YHUDBAKIHA XOPOUYI0 BUAUMOCTh 3CTPAABl HJH CHEeHbl. DTO BaXKHO H AJA
aKyCTHKH 3asa, TaK KakK NpH cOOJIOAEHHH YKa3aHHOro TpeGOBaHHs
YMEHBLIAIOTCA MOIJIOMIeHHe NPSMOro 3ByKa INpPH pacNpOCTPaHeHHH €ro
OT HMCTOUHHMKA HAJ CAYIIATeNAMH U SKpPAHHPOBAHHWE CJAYLIATENAMH APYT
apyra. C 3Toit ke WeJbIo BBICOTA 3CTPajibl HJIA aBaHCIEHBI Hal ypOBHEM
npuJeratowlere noJia naprepa LOJXKHa GbITb He MeHee 1 M.

Mpumeuanne, Iloctpoenne npoduna nona naprepa u 6asKoHA
C YKJOHAMH OTHAEJBHHIX YYACTKOB, OGeCNMEYHBAIOIHMHU XODOLIYIO BHAH-
MOCTb, TMpPOH3BOAHMTCSI MO MNpaBHAaM aPXHTEKTYPHOro NPOEKTHPOBAHHS
3PHTENBHLIX H JIEKIIHOHHBLIX 3aJ108B.

3. BPEMS PEBEPBEPALLIUH 3AJIA

3.1. OaHHM H3 BaXXHBIX YCJIOBHH Xopouiefl akyCTHKH 3ajla SiBJAETCH
HajaJexalllee BpeMsl peBepGepallii, XapakTepuayoulee oSWyi0 ryJKOCTh
noMeuteni. [IpH sToM caeAyeT HOMHHTb, 4TO AJs JOCTHXKeHHS UYETKO
onpeneneHHoro BpeMenu pesepGepaunu (cMm. n. 11 npua. 3) Ttpebyerca
nocraroynas AMPOY3HOCTH 3BYKa B 3ade.

3.2. 1na 3aN0B MHOTOLE/EBOr0 Ha3HAYeHHsA, OXBATHIBACMBIX HACTOMA-
muM PyKOBOACTBOM, AOCTATOYHO TNPOM3BECTH pacyeT BpeMeHn pesepbe-
pauuH Ha Tpex wacrotax: 125, 500 u 2000 Iu.

Pexomenpyemoe Bpems pesepGepauun

3.3. Ha puc. 14 sarymcBannas noJjoca noxasbiBaeT DeKOMEHAYeMbie
npenensl pacueTHOro BpeMeHH peBepGepaunu Ha wuacToTax OoT 500
Ao 2000 I'nm gas 3an0B MHOTOLENEBOTO Ha3uavyeHHs B 3aBUCHMOCTH
ot o6bpema 3ana V. HuxHfAf rpaHHua NoJoch 6aH3Ka K ONTHMAaJbHOMY
BpeMeHH peBepGepalHu i KHHONOKAa3a H 3BYKOYCHJIEHHS DeyH, a Bepx-
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HAS — JJsi KaMepHONX MY3HIKH M CoJMCTOB. PeKkOMeHAyeTcs B OCHOBHOM
NPHAEPXKHBATLCA JKHPHOM JIHHHH, NPOXOAsied mnocepejHHe MOJOCH.
Ora JHHHS ABJAETCA Pa3yMHBIM KOMIPOMHCCOM AJf 3a/J0B MHOroueJe-
BOTO Ha3HaYyeHHS.

3.4. Ha uvactorax Huxe 500 I'm ponyctumo (Ho He 06A3aTenbHO)
HEKOTOpOE yBeJHUeHHe BpeMeHH peBepGepauiu ¢ TeM, 4yTOObl Ha YacCToTe
125 Tu oHo Bo3pacrano He Goaee ueM Ha 40% 10 cpaBHeHHIO C BpeMe-
HeM peBepGepalind Ha yactoTte 500 I'u.

Pacyer cpeaHero kKoatdduuueHTa 3BYKONOIJAOIEHHS

3.5. lasn pacyeta BpeMeHH peBepGepaunH 3ajla Hal0 NpejBapH-
TEJBHO MNOACYMTATL ero Bo3AywHHE 06bem V, M3, ofmyn miowans
BHYTPEHHHX NoBepxHOcTeHl So6wm, M2 H obmyn IDII3 (3KBHBaJCHTHYIO
nIoaAb 3BYKONOTJOUIEHHA) Aosm, M2 (cM 1. 9 npui. 3).

O6mas 3II3 Ha uyacToTe, A KOTOpPOH BeAeTrcs pacyer, Haxo-
nured mo GopMyJe

Ao = ZaS + 2A + opo6Sobms (1)

rae oS —cyMMa NpOH3BeACHHH nJjowwafeil OTJAeJbHHX HOBEpPXHOCTeH
S, M? Ha X KO3(}HIHeHT 3BYKONOIVIOLWIEHHS O N5 AaHHOM
YacTOTH;
2A — cymma 13, M2 cayuiaTeneli U Kpecel,;
Gno6 — KO3 UIHEHT H06aBOYHOrO 3BYKOIMNONJIOUEHHS, YUHTHBAIO-
IWHK Ao06aBOYHOe 3BYKOMNOIJIOHIEHHE, BHI3bIBaeMOe IPOHHKA-
HHEM 3BYKOBBIX BOJH B pa3JHYHble HIeJH H OTBEPCTHS,
KosleOaHHAMH pa3sHOOGpasHBlX THOKHX 3JIeMEHTOB H T. O
KoaddHuyeHT 3TOT YyUHTHBAaeT TaKiKe IOIJIOHIeHHE 3BYKa
OCBETHTeJbHOH apMaTypoli H ApyruM oOopyloBaHHeM 3aJja.

3.6. Koath¢uiueHTH 3BYKOMOrJIOEHHA Pa3HHIX MaTepuHaJoB H KOH-
cTpykuufl, a Takxe III3 caymartenefl H KpeceJ HZaHH B NpHI. 4.
ITpuBesennble B Tabsulle 3HAYeHHS TOJydYeHbl NyTeM H3MepEHHS peBep-
GepauMOHHBIM METOAOM, JaoWuM KoadhdHUHEHT 3BYKONOTJIOIEHHS,
YCPEAHEHHHH JJf pa3HooOGpa3HbLIX HanpaBJieHHH NajleHHs 3BYKOBHIX
BOJIH. 3HaueHHS 3TH B3ATH B CPeJHEM MO pa3HHM JaHHHM C OKpyrJe-
HHeM.

3.7. KoadpuuueHT R06aBOYHOro 3BYKONOIJIOUIEHHS Oxo6 MHOTO-
IeJeBHX 3aJI0B PacCMaTpHBAeMON KATEFrOpDHH B CPelXHEM MOXeT OHTb
npuHAT paBHHIM 0,09 Ha vactote 1256 I'u w 0,05 ra uactoTax 500—
2000 T'u. Oaa 3aioB, B KOTOPHIX CHJILHO BHIPAaXKEHbl YCJNOBMS, BHI3H-
BaloliHe [R06aBOYHOE 3BYKONOIJIOIeHHe (HamnpHMep, MHOFOYHCJIEHHHE
1esiH H OTBEPCTHS Ha BHYTPEHHHX NOBEPXHOCTAX 3a/a, MHOFOYHCJIeH-
Hele THOKHe 3JeMeHThl — rHOKHe abaXXypH H NaHeJH CBETHJbHHKOB
H T. I.), CJAeAyeT 3TH 3HAYEHUS YBeJHuUMTh npumepho Ha 30%, a B 3a-
Jax, Tie 3TH YCJOBHA BHpaxeHbl cla6o, npumepHo Ha 30% yMeHbIIHTS.

3.8. [Tocne Haxoxgenusi Aosm NOJACUUTHBAETCH O — CPEJHHH KO3(-
(HIHEHT 3BYKOMOIVIOUIEHHS BHYTpeHHefl MOBEPXHOCTH 3aja Ha [aHHOR
yacroTe:

= _Acbm (2
Sobum,
Pacuer epemenu pesepbepayuu.

3.9. Bpemsa pesepOepauun 3ana T, ¢ Ha wactorax Ao 1000 TI'n

HaXoAHTCH No dopMyJie DipHHra:

17



T 0,163V 3)
e | (
Sobw ¢ ()
rae V —o6bem 3ana, M3, Soew — 0o0lad naollagb BHYTPEHHHX IO-
_ Bepxuocreli 3ana, M?%;
¢(a) =—In(l—a) — dbynkuus cpeauero KospguuHeHTa 3BYKOMOIJOLLE-
HHSl @, 3Ha4YeHHA KOTOpPOH NpHBeldeHbBl B NpHuJ, 5.
Ha uacrorax Boie 1000 I'u cyumiecTBeHHOe 3HayeHHE HMeeT IIOTJIO-
lueHHe 3ByKa B Bo3AywHoM o0beMe 3ana H BpeMs peBepOepaluu
HaxoAuTcA no dopmyane
0,163V

Sobu P (“_) +nV

rae n— koadpduuuesT, M—!, yUHTHIBAIOIKHA MOrJIOUIEHHe 3BYKa B BO34Y-
Xe M 3aBHCAINMH OT TeMnepaTyphl H OTHOCHTENbHOH BJIaXXHOCTH
BO3AyXa. 3HauenHsa KosdduuUHeHTAa n npusBeeHbl B OpHJ. 6.

[IpuMmedyanue OGbuHO BMecTO n gaercsl B 4 pasa MeHbIIH
Kos¢buuHeHT m, u Toraa nV npuHuMaer BuA 4mV.

3.10. Ilpn pacuere BpeMeHH peBepbepaluH CJaeAyeT AN YAacTOT
125 u 500 I'u BecTH pacuer no ¢opmyaz (3), a ajs wacrorat 2000 ', —
no c¢opmyne (4). B npun. 4 u 6 npuBeAeHbl AJS CNPaBOK 3HAYeHH «
H n Tak¥Xe H JJs HeKOTOPHX JPYrHX 4acCToOT.

3.11. B pacuere BpeMmeHH peBepbepalluH 3ajla, KaK NpaBHJO, NpH-
HHMaeTrcsl 3anoJHeHHe chaywareasMH 70% ofuiero KOJHYeCTBAa MecT,
OI13 ocTalbHHIX MeCT NPHHHMaeTcs Kak Aas mycThix kpecea. CoraacHo
ONLITHHIM JAaHHBIM, OPH JaJbHeHIIeM 3afOJHEHHH CJAYIIAaTeJIsIMH MeCT
ceepx 70% 3I13 yxKe He Bo3pacraer. B 3anax, ana kotopeix nanbolnee
BEPOSAITHO 3aMOJHeHHe chayliaTejsiMmd MeHee 709, Mect, caelyer pacuet-
HbIH TIPOLLEHT 3aMOJIHEHHA COOTBETCTBEHHO VMEHbLIATh.

Illpumeuanune III3 caymwatenell B Hacrosliee BpeMsl 4YacTo
PacCYHTHIBAIOT HCXOAS 43 KOo3hdHUHEHTA 3BYKOMOIVIONIEHHS IJIOLLALH
noJia, 3aHATOH CJAyLIaTEJSIMH, C HEKOTCPHIMH Jo06aBKaMH Ha Kpast 3TOH
naoumaau. PekoMeHayemblit pacuer mo II13, npuxonsimefics Ha OAHOro
caymareis, 6oJjiee NPOCT M AJg 3aJI0OB pPacCMaTPHBAaeMOro THIA C MNJO-
wajapio nosa okodgo 0,6 M? Ha cayuwiaTens NaeT He MeHee TOUHHIA
pesyJibTar.

3.12. Uro6u BpeMsa peBeplepallHd MeHee 3aBHCEJO OT MpoOILeHTa
3aNoJIHEHHS MeCT, uenecooGpa3Ho O0GOpyAOBATbL 3a/ MSATKHMH HJH MOJY-
MSICKHMH Kpec/aMH, OGHTHIMH BO3JVXONpOHHI@aeMO# TKaHbio. B 3anax
C XEeCTKHMH KpecJaMH, oO6JafaloliMMH HE3HAYHTEJbHHM 3BYKONOrJO-
LleHYeM, BpeMsi peBepOepaluH Maj03aNOJHEHHOIO 3a/a CHJIbHO BO3-
pacTtaeT MO CpPaBHEHHIO C 3alOJHEHHBIM; B TaKHX CcJAydaax cjaeayet
o6pawarh ocob6oe BHAMaHHE Ha TO, 4TOOH pacyeTHoe BpeMst peBepbe-
palHH He GbuIO 3aBLIUIEHHEIM [0 CPaBHEHHIO CO CpefHeH JIMHHEH, MOoKa-
3aHHOH Ha puc. 14,

3.13. Ilpu pacuyere BpeMeHH peBepGepaunu B 3ajJax CO CUEHOH,
060pyJOBaHHON KOJIOCHUKAMH, HEKOpallMiMH, 3aJHHKOM H KYJHCaMH
H OTZeJeHHO#l OT 3ata mopTtajoM. o0beM W NJOUIAAH BHYTPEHHHX
NOBEPXHOCTER CLEHBl He YUHTBIBAIOTCH, a BBOAHTCA IJOWIAAL IipoeMa
cueHsl ¢ Ko3p(QHIHEHTAMH 3BYKONOIJIONIEHHS, NIPHBEJEHHLIMH B NpHJ. 4.

3.14. BpeMms peBepbepalun clelyeT NOJACYHTHIBATD HCXO/Af U3 Npex-
noJjaraeMoii oTaeJkH 3asna Ans yacroT 125 u 500 I'm mo dopmyae (3),
a aas vyactorsl 2000 'y no ¢opmyne (4). Ecan oHO okaxercsa MeHblue
pexkomenayemoro (puc. 14), cheayer yBeauynTb 0ObeM 3aja, ecJH

(4)
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Gosibine — Y0aBHTh, TIO BOZMOXHOCTH, OOBLEM M YBEJHUMTb 3BYKONOTJO-
wenne (cM. nn. 4.1—4.4). Peryaupopky o6beMa 3aJa cJeilyeT NPOH3BO-
AUTh HA PAHHHUX CTAAUAX NMPOCKTHPOBAHHA 3XaHHS.
3.15. BHisicHHTb, HaCKOJbKO TpebyeTcds H3MeHuTh ofwmyio I3 3a-
Ja, MOXHO caeiywmuMm o6pasom. Mcxoia u3 Tpebyemoro BpeMeHH
pesep6epauun T, Buyncasem @(a) aaa dacror 125 u 500 I'm B cooT-
BCTCTBHH ¢ dopMynoit (3):
— 0,163V
X)) = z ’ (5)
@ (@) T Sotm
a aas yacrorel 2000 Tu — B cooTBetcTBHH € dopMydoit (4):
(0,163 —Tn) V
TSoGu.l
W3 npua. 5 no HafiieHHOMY 3HaueHHIO @(QG) onpeleiseM CpelHUH

KOS(i)q)l/ll.lHeHT 3BYKONOrJoIleHHsa o, nocJae d4ero mnoACYHTHIBaeM Tpe-
6yemyio oGumyio 3113 3ana:

¢ (2) =

AOGU‘ = C_Z-Soﬁm .

CpaBHHB 370 3HayeHHe ¢ HMelol(e#cs MPHY HaMeYCHHOH OTleske
zana obuedr I3, BHAUM, HACKOJbKO cJelyeT H3MEHHTb HMelOILyIOCH
DI13 anA [oCTHXEHHA HYXKHOTO BpeMeHU peBeplepalyy.

3.16. OxoHuaTenbHbllt pe3y/ bTAT [OJ/UKeH OBITh BHIDAXKEH B BHJE
BpeMenu pesepbepaunH, paccuutaHHoro no dopmyne (3) u (4) aas
125, 500 u 2000 T'u. lloayuensunie pacueroM 3HayeHUS BpeMeHd pe-
BepOepallHy CaerYyeT OKPYrasTh ¢ toyrocTeio Ao 0,056 c. Ilpumep pac-
yeTa BpeMeHH peBepbepallvu 3aja npHBelcH B NPHI. 2.

4, 3BYKONOTJIOUIAIOIIAS OTAEJNKA 3AJA

4.1. Ecan BosaywHbil o6beM 3ajla He BHIXOMHT 3a Npefeidl, yka-
3aHHble B M. 2.2, TO AN AOCTHXKEHHS HYXXHOrO BpeMeHH peBepGepaluu
o6HuHO He Tpelyercs BBeleHHS CNEUHAJBHHX 3BYKONOTJOLIAIOMIHX Ma-
TepHaJoB. B cayuasx, Korga pacuer BpeMenn pesepGepaulHu Moxasbi-
BaeT HeOOXOAMMOCTh HecKoJbKO yBeanunth III3 3ana, storo mnpoue
BCEro JOCTHTHYTb NpPHMEHEHHEM TOHKHX JAepeBAHHBIX NaHeJefl, yBeJH-
YHBAIONIHX 3BYKONOrJOUleHHe NPEeHMYLIeCTBeHHO Ha HH3KHX 4acToTax
(cM. mpua. 4), TKaHeBHIX NMOPTbHEP H AOPONKEK, MOIVIOIAIOUIHX B OCHOB-
HOM cpe/lHHEe H BBICOKHE YaCTOTHI.

4.2, CuabHO MOrjouanuide MaTepuanbl ¥ KOHCTPYKIMA He cliefyeT
pasMellaTh Ha YYacTKax CTeH H TNOTOJAKa, NAIOMHX NepBble Mano-
3ana3jplBaloniNe OTPaXEHHA 3ByKa K cayumatensaMm (cM. mn. 2.4—2.6
u 28—2.14). O naxoXOeHHH TaKMX YYyacTKOB roBopurcs B 1. 3
npwi. 1. Ha ocTanbHOM mMOBepXHOCTH NOTOJKAa H CTeH MOryT pasMe-
MaThCsl YKa3aHHBE 3ByKomorJoritesd. llenecooGpasHo, ecan aTo cora-
cyeTcss C HMHTepbepOM 2aja, pa3MelllaTb 3BYKONOIJIOTHTCAL pa3feJbHbl-
MH yyacTKaMH NJomafbio |—5 M2, 4TO HeCKOJbKO YBEJNHUHBAET €ro
¢aktuueckyio III3 u paer HekoTOpoe pacceuBaHHe OTPaXKEHHOT'O 3BY-
Ka. TloBepXHoCTH NMa3yx Hax ¥ nOA GaJKOHAMH He CJeAYeT OTHAeNHBATh
3BYKONOIMIOMAMIHMH MATEPHAMAMH,

Jlannsic O HEKOTOPHX CHEUWANLHBIX 3BYKOMOTJOWLAOWUX MaTe-
pHajax M KOHCTPYKUHMAX, HMeloIuHX Gosbuie Koap@HUHEHTH 3BYKO-
NOT/IOLIeH S, IPUBEAEHBl B pUJ, 4,
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4.3. B 3anax, 060pyAOBaHHBIX KHHOYCTAHOBKOH, 32 KHHO3KpaHOM
CeAyeT NMOMECTHTb 3BYKONOIVIOWAIOLIYI0 KOHCTDYKIHIO. Xopoltedl KOH-
CTPYKIHeH Takoro pofa sBJfAETCA CJOM MOPHCTOTO MaTepHaja TOJILH-
ot 10 cM ¢ BoaaywHoit mpocnoiiko#t Ttomuuod 10 cm nosaau. Ilo-
PHCTHIM CJIOEM MOX{eT C/AYXHTb MaT H3 MHHEPaJbHON BaTH 00BEMHOIl
Maccolt okosio 100 Kr/M® HAH H3 CYNEepPTOHKOIO CTEKJOBOJOKHA O6beM-
HOll Maccoli OKoso 15 kr/mM3 B 060JI04Ke H3 MEIIKOBHHB HJAH CTEKJO-
tkann TCI (TY 6-11-54-74).

4.4. Otpenka 3aja AOMXKHA OBITH COIVIACOBAaHA C OPraHaMH HOXKap-
HOl oOXxpaHn. B uacTHOCTH, cJefyeT COr/JacoBaTb MEPONDHATHA AaA
NOBHIIEHHA OFHECTONKOCTH OTHEJKH.

5. 3BBYKOH30JU NS 3AJIA

5.1. Tlpr npoekTHpoBaHHH 3ala HOMKHO OHTH o6pallleHo cepbesHoe
BHHMaHHe Ha ero 3BYKOH30JALHIO, MeponpHsiTHA A/ 3BYKOM3OJSILHH
H CHUXKCHHA IMyMa CJeAyeT pa3pabaThiBaTh B COOTBETCTBHH C MOJIOXKe-
uuamu raasal CHull no sauure ot wyma.

5.2. Pacnonarate 3/aHHe, B KOTOPOM HMeeTCcfl 3aJ, Ha IUyMHOR
MarucTpanr KpaiiHe HexenatenbHio. Ecau Takoe pacmosnoxeHHe HeH3-
6e)XXHO, TO 3[JaHHe JNOJIKHO OTCTYNaTh OT KpPacHOA JIMHHHH, H YYacToK
MeXAy Helf U 3KaHUEM CHAeflyeT O3e/eHHTb AEPeBbAMH, UTO HECKOJBKO
H30JHPYeT 3/laHHe OT YJHYHOrO IIyMa. BHYTpeHHs NJaHHpPOBKAa 3JaHHA
NOJMKHA G6HTb TakoBa, 4TOOH 3aj1 HaXOAWJCSA BO3MOXKHG JaJjbllie OT
UIYMHBIX MpPOE3J0B M IPYTHX CHJBHHX HCTOUHHKOB UHIYMa, a MeXAy
3a70M H YJHIAMH Pa3MElLIANHCh BCIOMOraTeNbHHe noMelleHus (¢oiie,
BECTHOIOJH M T. I.), 3alUHU(2I0IIHe 3aJ OT HENocPeJCTBEHHOrOo HPOHH-
Kanus yjauuHoro myma. ECIH 3al HMeeT OKHa, TO OHH He JOJXKHH
6biTh OGpalleHH B CTOPOHY IUYMHBIX HPOE3J0OB M HX CAeAyeT YCTPauBaTh
C ABOMHBIMH IVIOTHHIMH MepenJieTaMu.

5.3. Jinisg NoBHIUEHHs 3BYKOW3OJALUH MeXAy 3aJoM H ¢ofie BXOABI
B 3aJ JOJKHBE HMETb MJOTHO 3aKPHIBAIOLIHECH IBEPH, NPHKPHIBaeMble
NOpTECPaMH € OOeHX CTOPOH; Jyullafs 3BYKOH3OJAUHMA JLOCTHraercs
ycTpofictBoM TaMGypoB ¢ ABYMsA ABEpPsIMH. YCTPOHCTBO TaMGYypOB HJH
KOpHIODOB, OTHAEJAIOUINX 3aNl OT thofie, 0COGEHRO PEKOMEHIAyeTCs, €CJH
NpeanoJlaraerTcsi HCMosab3oBaHHe (Qoie  (Hanpumep, HJs  OpKecTpa)
OZIHOBPEMEHHO C 3aJI0M.

5.4, [lonyckaeMHii ypoBeHb NpPOHHKAIOUWIMX B 3aJd WIYMOB H Tpe-
GyeMast 3BYKOM3OJISLHA OrpaKRALIHX KOHCTPYKIHHA 3ana  JOJIKHB
NPUHEMATBLCA B COOTBETCTBHM ¢ YKa3aHHHIMH B . 5.1. Hopmamu npoek-
tupoBanua CHulIl II-12-77. Ecan okpyxXamowmue 3ajJ NOMEILEHHS
HYMK/AAIOTCA N0 CBOEMY XapaKTepy B 3alHTe OT IUYMOB, TO JAOJIXKHA
OhITh O6ecneueHa H3OJALHMSA THX NOMEIUeHHH OT NMPOHHKAIOIEro H3 3aja
3ByKa.

5.5. IIpn paspaboTke BHYTpeHHe# NJIaHHPOBKH 3MaHHA HalO CTPOro
CAeAHTDL 32 TeM, YTOGH MOMeNIeHUs ¢ WYMHBIM O06OpyAoBaHHeM (Hampu-
Mep, BCHTHJISHHOHHBIE KAMEpH ¢ BEHTHJIATOPaMH, HACOCHHIE, XOJOAHJb-
Hble YCTAHOBKH, IWAXTH JHAOTOB H HX MalUMHHLIE NOMEILEeHHs, TPaHc-
hopMaTOpHBle, KOTeJbHbHIE H T. M) He MNPUMHIKAAM K 3ady H JAPYTHM
NIOMEIIEHNAM, TPeOYIOWHM 3alWHThl OT UIYMa.

5.6. Ilpu NPOCKTHPOBAHHH YCTAHOBOK BEHTHJIALMUI MJH KOHAHIHOHH-
poBaHHs BO3AyXa AJA M3OJAUHH 3ajla OT HX IWyMa JO/UKHB GHTh
paspafoTaHul cjaefyloule OCHOBHEIE MEPONMPHATHA:

MOHTaX BEHTHJATOPOB, HaCOCOB H KOMIIPECCOPOB COBMCCTHO € HX
JIBHraTeNssMH Ha aMOp1H3aTopax AJs H30JaLMH KoJebaHHf, nepenraio-
IIHMXCH CTPOHTENbHBIM KOHCTPYKIHAM 37aHHA,
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YCTPOACTBO BCTaBOK M3 MPOPE3MHEHHOM TKAHH B MeCTaX MpDHCOEeIH-
HeHHA BO3JAYXOBOLOB K BEHTHJAATOPaM H BCTABOK M3 Pe3HHOBOro LLIaH-
ra B MecTax NMpPHCOEAHHEHHH TPYGONPOBOJLOB K HacocaM,

YCTPOACTBO rayumHrened AN 3arJylWweHHs a3pPOJHHAMHUYECKHX MIy-
MOB, PacnopOCTPaHAIOUINXCH N0 BO3LYXOBOAAM;

OrpaHUYeHHE CKOPOCTH BO3[AyXa MJA CHHXEHHA WyMoo6pasoBaHns
B BO3JYXOBOJaX H peLieTKax;

HaJJeXauas 3BYKOH3OJANHA OrpaxJaiouiiX KOHCTPYKUMI NOMe-
IUEHHA, B KOTOPHIX DPAacHOJIOXKEHH BeHTHJAATOPH M Hacoc. [Ipw npoek-
THPOBaHHH 3THX MEpONPHATHH cleAyeT MOJMb30BATBCA YKA3aHHHMMU
nopmamu CHuIT 11-12-77.

5.7. na H30AAMM 3aja OT IIyMa KHHONPOEKTOPOB TMPOEKIHOH-
HBle OKHA JOJKHH HMETb CTeKJa TOJUIMHOK He MeHee 6 MM, repMmerH-
YecKd 3aKPHBAIOlIHEe OKOHHBII NpPoeM NPH NMOMOLIH PEe3HHOBOTO YILIOT-
HeHusl Mo KOHTYpY. CMOTpOBHIe OKHA HOJIKHB!l HMETh ABAa TAKHX CTEKJa.
B OKOHHOM npoeMe TOpUBl CTEHH MEXJAY 3THMH CTeKJaMH pPeKOMeHAayer-
€ OTAEJLIBATD 3BYKOINOIJIONIAIOLIMM MaTepHaloM. Ilpoektopel crnepyet
YCTAHABJHBATh Ha PE3HHOBBIX aMOPTH3ATOpaX, OCAabJAIOLIHX 3BYKOBLIE
Kosebanus, nepefanilHecs nonay. IIoTONOK KHHONPOEKIHOHHOH peKOMeH-
Lyercsi OTAEJNBIBATb A/A CHHXKEHHMA LIyMa 3BYKOINOTJIOTHTENIEM; AJS 3TOR
LeJH MOTYT CJAYXHTb 3BYKOMOINIOMIAIOUIHE TJIMTBI ORHOTO H3 THIOB, NpI-
BeJleHHbIX B NpuJ. 4.

6. CHCTEMbI 3BYKOYCHUJIEH N
H NONOJHUTEJBbHBIE TPEBOBAHHUA K AKYCTHUECKOMY
NMPOEKTHPOBAHHUIO 3AJIA

6.1. KauecTBo nepenaun 3ByKa npH paloTe B 3aje CHCTEMH 3BYKO-
YCHJEHHA OnpefessieTcs KJAaCCOM HCMOJib3yeMOH amnapaTypl, NpaBRJb-
HOCTBI0O H B3aUMOYBSI3KON 3JIEKTDOAKYCTHUECKOTO H  aKYCTHYECKOro
npoekToB. C TeM 4TOOH O6ecneyHTb KauyecTBO 3BYKONepelNayH M INOBH-
CHTb HaJleXXHOCTb PAGOTH CHCTEMBl 3BYKOYCHJIEHHS, NPH aKYCTHYECKOM
NPOEKTHPOBAHHH 3a/a HEOGXOJHMO BHIMOJHHTL DAA HOMOJHHTEJbHBIX
Tpe6GoBaHHUM.

6.2. na ycrofiyupoit paGoTH CHCTEMH 3BYKOYCHJNEHHS BpeMs pe-
Bep6epaltHi 3asa AOMKHO GHITh HeGoasbmuM. PexoMenayemble B m. 3.3
(cM. pHc. 14) 3HaueHHs BpeMeHH peBeplepallHH COOTBETCTBYIOT OINTH-
ManbHEIM JJIs1 32JI0B, 0GOpYAOBaHHEIX CHCTEMaMH 3BYKoycHaeHus. Ecau
3a] HMeeT XKeCTKHe Kpecsaa, TO peKOMeHAyeTcs NpH BHIGOpPE ONTHMAJB-
HOro 3HayeHHS! BPeMeHH peBepOepallHH OPHEHTHPOBATHCA HA HUXKHIOW
TpaHHlly NONOCH, YKa3aHHOH Ha pHC. 14.

6.3. ITpu paspaGoTKe apXHTEKTYPHO-aKYCTHUECKOTO pelLleRMs OKOJOo-
CIleHHYecKoro mnpoctpancrsa (yCTpPOACTBO MOPTAJOB, KO3SHPBKOB, 60KO-
BHX 3BYKOOTpaXxaTeseil H APYTrHX noBepxHocTe#l) HeOOGXOAHMO YHRTHI-
BaTb pa3MeIIeRHe B HeM OCHOBHON UEHTPaJH30BaHHON IPYNnH rpoMKO-
ropopuTesiefl. 3TH TPOMKOrOBOPHTENH MHOJKHBL DPAa3MellaThCl TAaKHM
o6pa3oM, 4To6H NpPSAMOA 3BYK OT HHX He MONajajJ B BO3MOXHBIE MeCTa
pacnoyoxKeHus MHKpOGdOHOB, a PasHOCTb XOAa MeXiy NMPAMBIM 3BYKOM
TPOMKOTOBODHTENEi M eCTeCTBEHHBIX MCTOYHHUKOB CO CHEHH He NpeBH-
u1asa BeJIHYHH, YKa3aHHHIX B 1. 2.5.

6.4. Cpeannft kosppHIHEHT 3BYKOMOIJIOHMIEHHs TOBEpXHOCTER 3ana,
MPHMBIKAIOUIMX K MecTaM pachoJIOMeHHss MUKpPO(]pOHOB, HoJxKeH OHTb
He HHXe (Henecoo6pasHO HECKOJbKO BHIIE), YeM B LeJIOM MO 3aJy.
B 3anax ¢ BuAeseHHBIM CUEHHYECKHM OGBEMOM 3TO YCJNOBHe BHINOJ-
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HSIeTCH, €C/IM HMEIOTCA KYJHCH, 3aHaBeCH u JeKopauud. B ciyuae korna
ClleHa COCTaBJfAET C 32JOM eAHHB o6BbeM, HeOOXOAHMO IpPeNyCMOTpPETh
3BYKONOIVIOUIAONIYI0 OTHENKY MNPHMHKAIONHX K CTeHe [OBepXHocTed
CTeH H notojka. IloBepXHOCTH 5TH cJedyer pacy/eHATb, & 3BYKOIOIJIO-
THTEeJNb HAa HHX Da3MellaTb B COOTBETCTBHH C M. 4 2.

6.5. B mnpoekrtax 3asoB caelyct u3aberaTb pelieHH#, B KOTOpPBIX
HeNmoCpeACTBEHHO 3a 30HOA YCTAHOBKH MHKPO(MOHOB HaXOAHTCHA MJOCKas
HWJIH BOrHyTas OTpaXkamolllas CTeHa HJM INoBepXHoctb. YacTh nojda H
Mebesb, Ha KOTOPBIX KpemaTcss MUKPOGOHB, XKelaTeJbHO MOATJYIUMTE,
HCNOJL3YA ANA 3TOfl LeNH Ha T0Jy KOBpPOBbie AOPOXKKH HJH KOBeEp,
CTOM Mpe3UAMyMa, TOKPHITHIl CKaTepThio HIH CYKHOM, TPUGYHY € MATKOH
O0GHBKO/ BHYTPeHHHX MOBEpXHOCTeH.

NMPHIOXEHHUE 1

NMPHMEHEHHE FEOMETPHYECKHX (JIYYEBBIX)
OTPA)XEHHHA U UX NMOCTPOEHHE

1. TIpu onpepeneHHBIX YCJIOBHSIX MOIKHO BMECTO 3BYKOBEIX BOJIH pac-
CMaTpUBaTh 3BYKOBHE JYYH, B HalmpaBJeHHH KOTOPHIX DPAaclpoCTPaHAIOT-
cA 3TH BOJHH. PacnpocTpaHeHHe TAaKHX Jydell aHaJIOPHYHO pacrlpocTpa-
HEHHIO CBETOBHIX Jy4ell B TreOMeTPHUECKOH ONTHKe, H IOCTPOEHHUE
reoMeTpPHYECKHX (JIyueBHIX) OTpaXKeHHH WHPOKO NPHMeHSIeTCA B apXH-
TEKTYpPHOM aKycTHKe: 1) mnajalomud H OTpaxeHHHH 0T KaKoi-nuGo
TOYKH IIOBEPXHOCTH JyuYH oGpasyloT paBHHe Yranl (yroJ NafeHus M
Yron OTpajKeHUsi) ¢ HOPMa/bl0 K OTpaXKalollei MNOBepXHOCTH B 3TOH
TOUKe H 2) mafalomuil W OTPaKeHHHH JyyH JexaT COBMECTHO C HOp-
MaJblo B OJHON IJIOCKOCTH (JiyueBasi IJIOCKOCTD).

JonycTHMOCTh NPHMEHEHHsI TeOMETPHYECKHX (/yueBBIX) OTpaKeHHH
33aBHCHT OT MAJHHBl 3BYKOBOH BOJIHLI, DPa3MepOB OTpakalolle#l MoBepx-

— —

— —

Puc. 1. Orpaxenne 3ByKa OT NPAMOYFOJbHOTO OTpa)KaTens
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HOCTH M ee DaclojoXKeHHs IO OTHOUICHHIO K HCTOUHHKY 3BYKa H TOYKe
npuema. OTpaxalonass NOBEPXHOCTb JOJIKHA IPH 3TOM HMeTb MaccCy
ne MeHee 20 Kr/m2, W ee Ko3¢pdHiHeH1 3BYKONOTJOIIEHHs JJs1  pac-
cMaTpuBaeMbIX 4acToT He Jonxen npesmmats 0,1, Ha puc. | orpa-
JKaolas TIOBEPXHOCTh B3fTa B BHJAE NPSMOYI'OJBHOFO HJOCKOTO OTpa-
AKaTesasi co CTOPOHZMH, PaBHBIMH 2a u 2b, HeHTp ero coslajiaer ¢
TOUKOH reoMerphueckoro otpaxenuss O, a cTopoHa 2a mnapaJJenabHa
AYYeBOf IJOCKOCTH P, B KoTopo#l jaexar najaowui ayud QO, orpa-
XeHnblit ayw OM u Hopmais ON; Ro — paccrosiHde or ucrouHHka Q
no toukn O; R — paccrosinuc oT ToukH O R0 TOUKH NpHeMa M; y —
YOJIbl MaJleHHs! 1 OTpaKeHHs.
Ecnu BBecTH 6e3pasMepHEle BENHUMHMI:

2 1 1
= ——+ —1
u acosyl/?v(Ro R)

b /2 ( 1 " 1

v= -_ —— —— ’

V » \ Ro R

rie A— AJHHA 3BYKOBOH BOJHB,, TO a0COJMIOTHOE OTKJOHeHHe (GaKTH-
YEeCKOr0 YpPOBHS 3BYKOBOTO /JaBJEHHS B TOYKe npHeMa M or yposHs,

COOTBETCTBYIOIErO CTPOTO IeOMETPHYECKOMY OTDaXKeHHIO, He MpeBH-
cur, ab:

(1)

1 1
AL=4,4(———+—)- 2)
u v

IlprMeHeHHe TeOMETPHUYECKHX OTpaKeHHH MOXHO CYHTAThb AOMYCTH-
MBIM, eciH AL He Gosee 5 nD, a HaKMeHblias CTOPOHAa oOTpaxKaTens
He Menee ueM B 1,5 pasa mpesblllaeT AAMHY BOJHB A. JaumHa BOMHLL A
CBsi3aHa C YaCTOTOMH )PcoomomeHHeM (4) npua. 3.

Eciu ¢dopma u OpHEHTHPOBKA OTpaXarteis OTJIHYAIOTCS OT TMOKa-
3aHHBIX Ha pHC. 1, TO pacyer 3HaYHTeJBpHO YCJIOXKHseTcA. JAst OpHeHTH-
POBOYHOH OLEHKH OTKJIOHEHHS OT TeOMETPHYECKOH AKYCTHKH MOXKHO
NpHOJHKEHHO HCMOJbL30BaTh ¢opMyay (2), BmucaB B oOTpaKartelb
NPSMOYTOJBHHK, YAOBJETBOPAIOIWHKHA pHe, 1.

®dopmyaa (2) npumeRMMa H Aia oTpaxaTens, 061alalomMIEro KpH-
BHSHOH, €CJM €ro HaHMeHbILIMH paAuyC KPHBH3HH He MeHee ueM B
2 pasa npeBbllIAeT AJAHHY BOJIHBE A.

[ToBepxHoCTH, HalOlIHE HaANpaBJEHHBIE OTPaXKeHHsA, CAERYET IPOEK-
THPOBAaTb TaKHM 06pa3oM, 4ToGbl NpHBeJeHHble BHUIE YCJIOBHS NpHMe-
HAMOCTH reOMeTpHYEeCKHX OTPaXXeHHI BHIOJHSJIHCh, MO KpafiHed Mepe,
79 4acToT, npepbimawinux 300—400 Iy (T. €. Aas 3BYKOBHIX BOJH
Aiunol npumepno 1 M M MeHee), Tak Kak 3TH YacTOTH BaXHH [iAs
pas36opuuBocTH peud. Takum o6pa3om, AJas pacieTa MOMXKHO NPHHHMATh
A=1 M., Ecau ykaszanuble yCJOBHS BHIIOJHEHH, TO NOCTPOEHHE reoMerT-
pHUECKHX OTpaXeHHH JONYCTHMO He TOJBKO OT LEeHTpa OTpaKaTejs,
HO H OT JPYIHX TOYEK €r0 NOBEPXHOCTH, YAaJeHHHX OT KpaeB OTpa-
XKaTte/ld He MeHee yeM Ha MOJIOBHHY NJHHH BOJHH A. Ilpu 3aaaknom
TpeboBaHHH A=S! M 3TO 03HayaeT, YTO TOUKH reoMeTPHYECKOTO OTpa-
XKeuus JonKusl OpaTbed He Oamxke 0,5 M or KpaeB orpaxalowefi
MOBEPXHOCTH.

2. Tlpy noCTpPOEHHH TEOMETPHYECKHX OTPaXeHHfi OT MJOCKOCTH
yA0GeH npHeM, noKasaHHBIH Ha pHC. 2,4. 3aech MCHOJAb3YeTCH MHHMBIM
HCTOUHHK @, CHMMeTpPHUYHBI ¢ ZReHCTBHTENbHHM TOYEUHHM HCTOYHH-
kKoM @ noO OTHOMEHHIO K OTpaKalomell [JIOCKOCTH H HaxoAslHficA
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Puc, 2. Tlocrpoe-
HHE reoMerpuue-
CKMX OTpPaXeHHH C
NOMOLIbY) MHHMOTO

HCTOYHHKA:

a — oOTpaxeHHe OT

TJIOCKOCTH; 6 — TO Xe,

OT XPHBOH TOBepXHO-
cTi

Puc. 3. [Mocrpoe-
HHE TEeOMETPHYECKO-
ro OTPaXeHus TpH
KacaTeNbHOH  nJjo-
CKOCTH, TNepneHfAu-
KyJsipHOH  NAOCKO-
CTH TpoeKuHi




no ApPyryw ee crTopoHy. [Ns NOCTPOEHWR MHHMOTO HCTOYHHMKA HAAO
ONMyCTHTh H3 TOYKH Q NepHeHAHKYAAp QA Ha OTPaXKaoIWYIO MJIOCKOCTh
H Ha MPOJOJIXEHHH ero OTJOXHTb 0Tpe3oK AQ:, paBHHIl oTpesky QA.
ITpaMble, mpoBeseHHBIE M3 MHHMOrO HCTOYHHKA Q), MOC/e nepeceyeHus
HMH OTpaxamle# MIOCKOCTH YAOBJAETBOPAIOT YCJOBHIO PaBEHCTBA YIJIOB
najeHHA H OTPaXKeHHs, T. €. ABJIAIOTCH HCKOMBIMH OTPaXKeHHRIMH Jyua-
MH, CO3LaBaeMbIMH AeHCTBUTE/NbHBIM HCTOUHHKOM Q.

MeTto1 MHHMbBIX HCTOYHHKOB NPHMEHHM H NPH IOCTPOEHHH OTpaXe-
HUil OT KpuBLIX nNoBepxHocrtefi, Ecan tpebyeTcs HaliTH OTpayKeHHe OT
Kakoli-1u60 touxkd O KpuBofi nosepxHoctd C (pHC. 2,6) npH 3ajgalHoOM
NOJIOXKEHHH HCTOUHMKA Q, To caeayeT B Touke U NOCTPOHTH KacaTtesb-
HYI0 TWOCKOCTh I K noBepXHOCTH. MHHMHIM HCTOUHHKOM B 3TOM CJY-
yae sBJAAeTCSl TOYka i, CHMMETPHUHAaf HCTOMHHKY @ OTHOCHTesbHO
KacaTeJbHOIl IJOCKOCTH; mnpopoJxenne OM npamoir Q0 mnocae nepe-
ceyeHy ee ¢ NoBepXHOCTbio C ABASETCS HCKOMBIM OTPaXX€HHBIM JY4OM,
3pech Aas Kaxiaow ToykH O oTpa)awuiell NOBEPXHOCTH NPHXOAHUTCS
HaxOAUTb CBOH MHHMbIf HCTOYHHK (4 B OTJHYHE OT paHee PacCCMOTpPeEH-
HOro cayd4ast WJIOCKOCTH (cM. pHC. 2,a), Y KOTODOH JJA OTpaXeHus
oT Jlo0OH ee TOYKH MHHUMBIH HCTOYHMK OAHH H TOT Xe (Npu 3aJaHHOM

fnonoxennu ucrounnka Q). CymmapHas aiuHa QO-+OM ayuwelt QO
u OM, pawwas OJHHY TOJHOTO XOJa OTPAaXKeHHOro 3BYKa OT HCTOYHH-

Ka Q RO HeKOTOpPOH TOuKHM npHema M, paBHa paccroanno QM or
MHUMOro HcTouHHKa Qg 1m0 ToukH M (cM. puc. 2,a u 6). [Ipu srtom,
paayMeercda, cJjeayeT OpaTb MCTHHHble [JHHB YKa3aHHbIX OTPe3KOB,
a He HX npoekuuit.

Ecan nyuesas mnockoctb P (¢M. puc. 1) mapaaneiabHa ORHOK H3
miockocTell Npoekuuit (BepTHKAJAbHOH HJIHM TOPH3OHTaJAbHOI), TO YIIH
najeHHs1 H OTPaXeHHs NPOEUUPYIOTCA Ha 3TY ILIOCKOCTb 6e3 HCKaxe-
HHS, 1 HOCTPOEGHHE OTPAMKEHHOrO JYyYa BHIUIQJHAETCA MDPH NMOMOLIY OMM-
caHHbIX NpHeMoB. He mnpexcrapisieT TPYyAHOCTH NOCTPOEHHE OTPaKeH-
HOro Jy4Ya ¥ B TeX CJy4asix, KOrja JydeBas IJOCKOCTb He MapaJuiielibHa
IVIOCKOCTH MNpOoeKUHil, HO efl fMapaijelsHa JHIb HOPMadb K OTpPaKaio-
el NOBEPXHOCTH B TOYKE OTPaXKeHHs., ITO DPABHOCHJBHO TOMY, YTO
KacaTesbHast IWIOCKOCTb K OTpaxalouleii mNOBEPXHOCTH (B ToH Xe
TOYyKe) TepReHAUKYAsipHA MIOCKOCTH NPOEKIHH.

Jdas npuMepa Ha pHC. 3 [aHO TOCTPOEHHE FeOMeTPHYECKOT'o OTpa-
JKEHHS, BLI3BIBAEMOro OTparkaTeseM, HMeEWUHM BHI LHIHHIPAYECKOH
NMOBEPXHOCTH C NPOH3BOJbHON KPHBOJMHHelNHOH HanpasJasiowed H ¢ obpa-
3YIOLHMH, TIePNeHAUKYJNAPHBIMK BEePTHKAJNbHOM IIOCKOCTH IPOEKUHIL.
OrpaxareJab NOMellleH BOJH3H TOTOJKa Nepef 3cTpaioi 3ana, Todeu-
LA HCTOYHHK 3BYKa 3ajaH ero npoekuusmn ¢ H g'. TpeGyercs Halitu
reOMETPHUECKOE OTPaXKeHHe OT HEeKOTOPOil TOYKH OTpakarels, HUMeIo-
mefi NpoeKuUMH a H a’. B naHHOM cayyae kacaTejbHasm IJIOCKOCTh K
MOBEPXHOCTH OTpPaXkaTeds B 3TOH TOYKe MNEPNEHIMKYJSAPHA BePTHKAJb-
HOft MJOCKOCTH MPOEKLUHM; BEPTHKaJbHasl MPOEKUHA 3TOH KacaTeabHON
TUIOCKOCTH ecTh npamas {'t’, TlpaMuie g’a’ u ga ABAAIOTCA BePTHKANbHOM
H TOPHU3OHTAJNLHOH NPOEKUMAMH .JYy4da, HCXOASILEr0 H3 HCTOYHHKA H
NOCTHIAI0IIEr0 TOUKH OTPAaXKEHHS.

.
BepTukanbHyo MpoeKUMIO MHHMONO HCTOYHHKA §y HaXOIHKM, ONYCTHB

u3 TOuky ¢’ neprneHguxyasp ¢'0’ Ha npamyio #'{’ u OTJOKHB Ha ero
’ ’

npoposxkeuuu orpesok 0’qy, paBmuit oTpesky ¢’0O’. Cuocsi Touky ¢

Ha TOPH3OHTANBHYIO NPAMYIO, NPOXOXAUIYIO 4Yepe3 TOUKY ¢, HAXOAHM
TOPH30HTAJBHYI0 TPOEKLUHIO MHHMOrO HCTOYHHKA ¢y. [IpomosikeHns
’

npsMbix ¢19 ¥ ¢1@, Jexallde BNpaBo OT TOYEK a " a aBjIsOTCH
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COOTBETCTBEHHO BepTH-
KaJIbHON H rOPH30HTAJIbHOM
MPOeKUHAMH OTPaKEHHOTO
ay4da. BeprukanapHas mpo-
€KLHsA OTpaXKeHHOro Jyua
nepecekaer B Touke €’
pacyeTHyi0  NOBEpXHOCTb
ampureatpa (npoxons-
myio Ha 1,2 M Bbime ero
noJi1a, COOTBETCTBEHHO MO-
JOXKEHHI0 yleH cayliaTe-
neit). CHocsa TOuKy e’ Ha
TOPH3OHTA/NLHYIO  NpOEK-~
LHIO OTpaXeHHOro Jyua,
HaXOAHM FOPH30HTAJBHYIO
NPOEKUHMIO e TOUKH Iepece-
YEeHHS OTPAXKEHHOro Jyda
C PacyeTHOM MOBEPXHOCTHIO
amburearpa. Hanna aoma-
HO# JIMHHH, HMEIOILEH Npo-
eKuun gae u q’'a’e’, pasHa
NOJIHOMY XOAY OTpaXeH-
HOrO 3BYKa OT MCTOYHHKA
IO TOYKH NpHEMa C MpoeK-
uuaMH e €. Dta JJHHA
paBHa PACCTOSHHIO OT MHH-
MOTrO HCTOYHHKA [0 TOYKH

5 I npoex-
AL K0 npuema. IlpsiMan ¢ mp

% ;3:::::0:0” LMAMH ge W §'¢’ naeT Xox

LY ,’.‘.‘..‘.’.‘ npsiMoro 3syka. Ha puc. 3

o /’0:0:0"0 g TerKo HafiTH H XOAHl MpA-

R X MOTO H OTpaXKeHHOro 3BY-

QR ka. Tak. Hanphmep, NoJ-

\\\“ ibif  XOX  OTPaXKeHHOro

Puc. 4. Haxommenue yuacTKa noroska, 3BYKa (OT MCTOUHHKA 10O
NPUroAHOro jJis  pPasMelleHHS  3BYyKono- TOUKH npHeMa) paBeH:
raAoIAKMMX MATEPHAJIOB — T g

P (g0 + (Fq)%

rae [’ — Touka mepeceyeHHS TOPH3OHTANLHOR MpPsIMOM, MPOBEIEHHON
Yepes TOUKY €/, ¢ BEPTHKANBLHON NpaMolt ¢ q..

B cayuasnx, korza KacarteJpHas NIOCKOCTb K OTpaXKaimowell nopepx-
HOCTH He NePNeHAMKYJSIDHA HH K OJHOHM M3 IJIOCKOCTeH NpoeKlui, Hajo
NpY NOMOMIH OOBIYHBIX METOJOB HauepTaTeNbHOH reoMeTpuH (3aMeHa
IIOCKOCTEH NMpOeKUMH, BpalleHHe) NepefTH K KOH(QHIypalUuH, B KOTOPOil
KacaTeJbHasl NMJIOCKOCTb CTaHET NEePHEHAHKVIAPHON TNIOCKOCTH NPOEKIHH.

3. CneunasbHble 3BYKOMOIIOWIAIOUIHE  MaTepHandsl, o6aagaimoliue
GobIIHM KO3 (HUHEHTOM 3BYKONOTJOWIEHHs (cM. 1. 4.2), He cheayer
pasMellaTh Ha ITOBEPXHOCTAX, AAIOIKX 3BYKOBBIE OTPaKeHHH K cJayllia-
TeNM, MaNo3anasjblBalolllHe MO CPAaBHEHHIO C NPAMBIM 3BYKOM HCTOY-
HHKa, B npaBHJbHO 3aNpOEKTHPOBAHHOM 3aJ/ieé TAKHMH OTPaKeHHSMH
B OCHOBHOM fIBJSIIOTCS IePBble OTPa’KeHHs OT HEeKOTOPHX YYaCTKOB
HUILJKA H CTEH. JTH YYACTKH BUSILJISIOTCH NYTeM TNOCTPOSHHUS Teomer-
PHYECKHX OTPaXKeHHil OT Pa3HbIX MeCT NOTOJKA M CTeH [PH Pa3JHUYHBIX
BO3MOXHBIX NOJOMXEHHAX HCTOYHHKA 3BYKa, [TocTpoenns npoussoasTcs
METOLaMH, H3JOXEHHBIMH B I. 2 HacToAulero npuioxXenus. [lpu
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Puc. 5. Haxoxpe-
HHE YYaCTKa CTeHBl,
NPUIOAHOTO Aas
pasMelieHHs1 3BYKO-
noraoAamux Ma-
TEPHAJIOB

9TOM JOJKHO NPOBEPSATHCH U BPEMs 3ama3iblBaHHs OTPaXKeHHit B COOT-
peTctBUH ¢ nn. 2.4—2.6. Kak ykazano B mn. 2.18, TakHe ydacTtkm
He cJefiyeT, KpoMe TOro, CHJbHO PacueHsTb.

QcoleHHo 1npocTO, HCHOJB3YS METOA MHHMOTO HCTOYHHKA, onpe-
AeNAI0TCA YYacTKH, JaiolliMe NepBhie OTPaXKeHHS K cJAyllaTeasM, Ha
GonbuIMX ITOCKHX ToBepxHocTax. Ha pHc. 4 nokasano mocTpoeHue
TAKOTO YYaCTKa Ha IJIOCKOM HaKJIOHHOM moToJike, 3aech ¢ H ¢ —

fipOeKIMH HCTOYHHKA; §1 H ¢, — IPOEKUHH MHHMOTO HCTOYHHKA. Hcrou-

HHK 3BYKa HaXOJHTCS Ha 3CTpaje B GOKOBOM MOJIOXKEHHM, NMPH KOTOPOM
HCKOMBIH Y4acTOK mnoTo/MKa (MpH YydyeTe TaKXXe CHMMETPHYHOrO MOJIO-
JXeHHA HCTOuHMKa S) npHHHMaeT HauGosbluHe pa3Mepnl. YYacTOK map-
Tepa, 3aHNTLIA CcAylWaTeNsMH, B NaaHe 3awrpuxoBaH. Ilposeas u3
MHHMOIO HUCTOYHHKA JYYH K BepPIIHHAM 3TOTO Y4YacTKa, HaxOAHM BEpPTH-
KaJbHble npoekunu a’, b/, ¢/, d’ Touek mNepecedeHuss 3THX Jyueit ¢
[IOTOJIKOM; MOCJe 3TOr0 Ha TCOPH30OHTAJBHBIX INPOEKUHAX JydeHd moJy-
yaeM FOPH3OHTaJbHble NPOEKUHH a, b, ¢, d Tex xe Touek. Takum o6pa-
30M, MHOPOYIOJIBHHK ¢ TOPH30HTalIbHOM TNpoekuHell abcd saBAfeTcs
HCKOMBIM YYacTKOM [IOTOJKA, JAAKIHM IePBhie OTPAXEHHUS 3ByKa K
caymaTensam,
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YunTthiBaf TaKke CHMMETDHYHOE MOJOXKEHHE HCTOUHMKA S, NMOJYuHM
B IU1aHe OOMMA yyacToK moToaka aefd, OT KOTOpOro MOryT NOMafath
K ciaylaTe/siM TNepBbie OTPAXKEHHA NMPH 3THX ABYX NOJOXKEHHSX HCTOY-
HHKa. Y4acToK aJa o6ecneyeHHss OTPaxXeHHH OT ero Kpaes JOJIKeH
OuTb yBeJaHdeH MO KOHTYPY COMacHe M. | HACTOSIEro MpHJO-
>KeHna poGasienneM moJjocel MmHpHaof 0,5 M. Ocrasumufics, 3aliTpuxo-
BaHHLIfl D NJaHe Y4acTOK MOTOJKA MOXKEeT HCMOJb30BaThCH AJd pas-
MellleHHsI 3BYKOMOIVIOWLAIOILHX MaTepHanaoB. YacTh mnoroska, Haxoas-
masca Hajl 3cTpajoil, ocrtaBjgeHa ©6e3 OTAGJIKH 3BYKONOIJIOTHTEJSIMH,
TdK KaK OKPYXKalOlliHe 3CTPafy IIOBEPXHOCTH CJeAyeT HAeaaThb Maso-
NOTJIOIAIOMHMH (3TO CYIIECTBEHHO M AJst TOro, YToGel paHHHe OTpa-
JKEHHA NPHXOJHJH K CAMHM HCHOJHHTENSM).

Ha puc. 5 ananoruyuniM oGpa3oM HafifleH yduacTox Niockoft Goko-
BOH CTEHH!, AAIOIIMA NepBLIe OTpaXKelust K caylatensM. 31ech ¢, q: —

TOpH30OHTaJbHag M BEPTHKAJNbHaAA IIPOEKIMH HCTOYHHKA, a qi, L/

NMpoeKIHH MHHMOro HcrouHmka. TeMmH »xe npHemMaMH, 4TO M [JA NO-
TOJIKA, HAaXOAHM B BEePTHKAJbHON NPOEKUHH YyYacTOK GOKOBOW CTeHb
a’b’c’d’, paomiuA nepebie OTpaXKeHHd K chaymatensM, Ha samrpuxopan-
HOM YyvyacTKe B BepXHeil YacTH CTeHbl MOXHO pa3sMelwaTh 3BYKOINOIJIO-
HIalollHe MaTepHasbl. B YacTH CTeHbl OKOJO MoJia pa3MelleHHe 3BYKO-
MOTJIOTHTE S HelleNecoo6pPa3HO H3-32 BO3MOXKHOCTH €ro MNOBPEXKISHHS.
3HaynTeNbHAA YAacCTh CTEHB OKOJO 3CTPaiW (Kak M YacTb HOTOJIKA
Ha puc. 4) ocraB/ieHa Ge3 OTZE/NKH 3BYKOMOIJIOTHTENEM.

Ha 3apHeft creHe 3BYKONOIVIOTHTENH CcJejayeT pa3MmelmiaTh B TeX
cAy4asix, KOFja OT Hee NOCTYMAIOT K CAYUIATEASM CHJBHO 3ama3jibi-
BapllHe oTpaxeHnsi (cM. pPHc. 2 ocHoBHoro Tekcra). Ecim e (3ro
6oJiee palKOHaJLHO) NPHMHKaHHE MOTOJKA K 3afHeli cTeHe BHIIOJHEHO
TaKHM 0GpasoM, 4YTO OHa JaeT paHHee OTpPaxieHHe K CJylIaTessaM
(cM. pHC. 4 OCHOBHOrO TeKCTa), TO €e He C/IeAYeT OTAe/LBaTh 3BYKO-
NOrJIOIAIONIHMH MaTepHalaMH.

ITpumeuanne. Ilocne HaxoXKJIeHHS YKAa3aHHBIMH MNpPHEMAaMH
YYaCTKOB, JAlOlUIHX TNepBbie OTPaXKeHHS, Clie/lyeT NPOBEPHTh NOCTATOY-
HOCTb Pa3MepoB 3THX YYacTKOB AJA NOJYYEHHS OT HHX IeOMETPHYECKHX
oTpaxeHul (MONB3yfACh XOTA OB MpUGAUKEHHO npueMaMH n. 1 HacTos-
wero mnpuioxenun), Ecam pasmepel y4acTKOB OKaXyTC HEHAOCTATOY-
HEIMH, CJeyeT HX COOTBETCTBEHHO YBEJIMUHTb (YMEHBIUHB TEeM CaMEIM
Y4aCTKH, HAa KOTOPHIX MOXHO pacro/OXKHUTh 3BYKOINOIJIOTHTENH).

NMPHJOXEHHE 2

NMPUMEP AKYCTHYECKOTO NMPOEKTA 3AJIA
MHOTOLLEJIEBOIO HASHAYEHHUS HA 600 MECT

OcHoBHble pasMepw M dopma 3aaa

IMran W npomonbHuIt paspe3 3ana BHAHM H3 pHC. 6. 3an uMeer
CueHy, He NMOKA3aHHYI0 Ha pHCYHKe. Bosnymnmx o6bem 3ana (Ge3 cue-
He) V=3060 ™3 o6bem, npuxoasimuiics Ha ofHo mecro,— 5,1 M3
IJHHa 3aja OT 3aHaBeca A0 3afgHeRk cTeHH 23,5 M; IIHPUHA M BHICOTA
B LEHTpa/JbHOH 4YaCTH COOTBeTCTBeHNO paBHL 16,5 u 8,8 M. O6mas
nJIoIans BHYTPeHHHX NoeepxHocTefl Soem==1340 M2

dopma 3ana B NMTaHe H NPOROJbHOM paspese Bbi6paHa HCXOAdA
H3 peKoMeHJaUuA pasfiesa 2 H, B 9aCTHOCTH, H3 TPeGOBAHHH:
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Puc, 6. 3ByKoBbie OTPaKEHHs NPH HCTOYHHKE HAa ABaHCUEHE

ofecreyuTb cjaymareneil NPAMBIM 3BYKOM M HHTEHCHBHLIMH MaJo-
34MMa3/]bIBA0IIHMH OTPAaXKEHHAMH; corjgacHo n. 2.5 ans caywarenef,
yAa/MeHHbIX OT HCTOYHHKa GoJee ueM Ha 8 M, pasHOCTb XONOB OTpa-
JKEHHOTO M NIPSMOro 3ByKa He JOJXKHa npeBbillath 10 M (KejaTeabHo,
uyToGbl OHa He NpeBLiuata 7 M);

LOCTHTHYTb BO3MOXHGO OGonbltel auddY3HOCTH 3BYKOBOro NoJs.

UTtoGbhl BHIIOJMHHTL nepeBoe TpeOOBaHHe, Mosy 3ana HOPHAAH 3Ha-
YHTENbHBIH YK/JIOH, TeM caMbiM odecleYeHo MpeBbilleHHe CcJaymartenel
AOCTeAYIOIEro pAga Haj CAYIAaTeJIAMH NPeAbAYIero, Haj aBaHCIeHON
B IepemHell YacTH 3aJa YCTPOEH 3BYKOOTpasKaTesb, a LIMPHHAa 3ana
B 3TOM yactH cyskeHa. OrpakaTesb W NPHMBIKalOMIHE K nopraly Goko-
Bblé CTEHbLI NIPH pPacnoJloOXKeHHH HCTOUHHKA 3ByKa Ha aBaHCLeHe (TO'IKE'I
g, q’, cM. pHC. 6) ofecrneyuBaloT Ha PacCTOAHHH 8 M OT HCTOYHHKA
ROCTATGUHO MaJsoe 3ala3fbiBaHHe M[CPBEIX HHTEHCHBHLIX OTPaXKeHHH
(Ha OTPaMCHUBIX JAYy4YaX NOKa’zaHa pasHOCTb XOAOB OTPAKEHHOro H
npsiMoro 3ByKa B Merpax)., OTpaxkaTesi0 Ha IOTOJKE H NpHJEralomiuM
K noprany dacTsaM OGOKOBBIX CTeH NpHJaHa cllerka BbLITYKJAas ¢opma.
Ipu Ttakoi ¢opme B oTiHUHE OT NIOCKOH BCsA NEPefusAs WacTb 3aja
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Puc. 7. 3yKoBbie 0TpaXKeHHs! NPH HCTOMHHKE HA CUEHE

OCTaercsl B IoOJIe OTPaxeHMH OT 3THX NOBEPXHOCTeH H MNpPH Nepemelle-
HHM HCTOYHMKA 3ByKa B rayGuHy clieHs (Touka ¢, ¢', puc. 7). HaraoHu-
HBIf y4acTOK IOTOMKA, NPHUMHIKAOUMIA K 3agHed cTeHe, HanpasJser
JAOMOJHHTENbHbIE MaJ03ana3iblBalollie OTPaxKeHH K  CJyluaTenasm
nocJleIHHX pSAJOB W TpegoTBpalilaer HebJjaronpHsaTHoe o6paTHoe oTpa-
JKeHHe Ha apaHcueHy (B 30HY pacnoJoXeHus MukpodoHa) oT yraa
MEXAY NMOTOJKOM H 3ajHeli CTeHOH (CM. pPHC. 2 M 4 OCHOBHOIO TeKCTa),

Bropoe TpebopaHHe BBHINQJHAETCST IYyTeM pacujeHeHHA BEPXHHX
yacTed OOKOBbIX CTeH, YuaCTKH AJSf TakKOrQ pacyjeHeHHsl MOryT OBITh
HalileHsl MeTOZaMH, H3JoxeHHbIMH B n. 3 npua. 1. Ho Tak kak
B JlaHHOM CJiyyae YTOoJa pacXoxienHsi OOKOBbIX CTeH 3aja HeBeJHK,
MOXHO, NpOBeAA IJIOCKOCTh Yepe3 HCTOUHHK H MOJOXKEHHe YlleHd cJay-
urateseil y 3aaHed creHnl (Ha pHc. 6 3Ta MJIOCKOCTb NOKa3aHa MYHKTH-
poM), CUKTaTb NMPUGAHIKEHHO, YTO NepBhie OTPAaMKEHUH OT GOKOBHIX CTeH
CO3alOTCSl HX YYacTKaMH, JeXalldMH HHXe 3Toro nyHkTHpa. llostomy
yacTH GOKOBLIX CTeH, JexauHe Ha 0.5—1 M Bhille yKa3auHOro NYHKTH-
Pa, MOXHO HCIOMb30BAThL AJfA pPa3MelleHHs CHJbHbIX YaeHeHHH. Camu
yleHewHss Ha puc, 6 M 7 He NOKa3aHH, TaKk Kak OHH BbibHpaloTCH
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C yueTOM apXHTEKTYPHHIX coolOpaxeHuH. Ilpu BbiGope uneHeHHH
HCMOJBL3YIOTCS AaHHble mn. 2.16—2.21. HuxHHe raafkue yacTH GOKOBHIX
CTeH HemapaJJie/bHbl APYr APYry (Kkaxpas creHa cocrasaser yroa 2,5°
C HPOAOJAbHONl OCbl0 IUIaHA 3aja), YTC TaKXKe CMOCOGCTBYET MOBLILIE-
o AuddysHocTH 3BYKOBOTO HOJA M 3HAYHTEJABHO Oc/abaser HenmpusT-
uelii agdext «nopxaioumero axa» (cMm m 2.17).

B npunaTOM oYepTaHHHM MNOTO/Ka OCHOBHAasf e€ro 4acTb IJIOCKaf
ropusoHTanbHasi, Bo3MOXHBI M ApyrHe ouYepPTaHHs INOTOJKA, HanpuMmep
B BHIE BHIMYKJIBIX NOMEPEYHBIX CEKUMit (CM. PHC. 5, 8 OCHOBHOTO TEKCTa).
Takue cekuuu, HaBafd HaNpaBJeHHble OTPaXKeHUs HA YJajleHHble MecTa
3ajla, B TO JKe BpPeMs CO3JaI0T HEKOTOpOe XKeJjaTelbHOE paccesHHe 3BY-
Ka. DTH CeKUMH MOTYT TIePeXOAHTb I Ha BEpXHHe 4acTH GOKOBHIX CTEH.

MMpoBepka AONYCTHMOCTH NPHMEHEHHS] TEOMETPHHECKHX OTpaKeHHH

[Tonbaysacb MeTogamu, onucaHHpMe B 0. | mpma 1,  mnpo-
pepsieM [ONYCTHMOCTb TPHMEHEHHH TeOMEeTPHYECKHX OTPaeHHi oT
HaHMEHBIIHX MO pa3MepaM NoBepxHocTell, ZalOUIHX NepBble 3BYKOBbIE
OTPasKeHHs: BBIMYK/AOrO OTpa)iaTeqsi Hal aBaHCHeHOH H HaKJIOHHOrO
3aJHEr0 yyacTka notonka (puc. 8).

T
L

2 0 2 4 & & {Om
bt e

Puc. 8, Cxema K pacyeTy AONMYCTHMOCTH NPHUMEHEHHS] TeOMETPHYEeCKHX
OTpaMeHu#H
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Panuyc KDHBH3HBI OTpaxKarTend HajJ aBaHCUeHoA GoJjlee ueM B
2 pasa TNPeBOCXOAHUT ITIPHHHMAaeMyld MJs pacyeTa 3BYKOBON BOJIHBI
A==1 M, a HaHMeHbluas CTOPOHA oTpaxareins 2a=6,4 M 3HAUHTEJ]BLHO
npepblliaeT A, BCJAEACTBHE 4Yero MeTOALI Npua, | 37ech BNOJIHE INIPH-
MEHHMDI.

Hcxogubie NaHuple AJs Haiiero cayyasi 6yayr: Re=7,3 M; R'=
=16 M; y¥=46° a’'=32 M; b'=7T Mmun A=1 M.

[To popmyaam (1) npua. 1 Haxopum:

1
u =a’ cosy’ l/ (—+'E‘)—1,43;
2 [ 1 1
Y == —) =14,42.
vi=>b V A (Ro T R')

OTK/OHEHHe OT [eOMETPHYECKOTO OTPaiKeHHH He IpeBbluiaeT IO
dopmyae (2)

1 1
AL =4,4(—'+—,)=4,1 1b.
u v

L2
Jna HaKAOHHOrO 3afHEro ydyacTka morosiika Rg=23,1 m; R”=3,1 m;
v’=20,5° a”"=2,5 M; b"’=89 M u A=1 M. Jauna yuactka 22" ==5 m
3nagnTeNbHO npesbimiaer A. Kaxk u poiue, Haxopum u#”=2,02; v”"=7,67.
OTKJIOHEHHe OT reoMeTPHUYECKOH aKYCTHKH He NMpeBHIIAeT

1 1
AL=4,4(—"”—‘+—T)== 2,8 nBb.
u v

Takum o0pasoM, Kak AJAA OTpa)aTessi Haj aBaHCLUEHOH, Tak H A
3ajHero yyactka mnorojka AL He mnpesnimmaer 5 B M npiMeHehne
reOMeTPHYECKHX OTPa’KeHHH JONyCTHMO,

Pacuer BpeMeHH peBepGepauvu H ero peryiHpoBka

Bpemsi peeplepauyd pacCUHThIBaeM CJeyOLHM o6GpasoM:

a) mo rpaduky puc. !4 Haxoaum pekomMeHayemoe a5 obbeMma
V=3060 m® Ha wactorax 500—2000 I'u Bpems peBepGepauuu T=1,2 c.
Ha wactore 125 I'u npuhMmaeMm Bpemsi peRepGepauuu He GoJee 1,5 c,
JAJsi TOro drtolbl He YXYIIUATh CHABILUAMOCTD PEYH H KHHONOKa3a.

B coorteerctBHM ¢ mn. 3.2 paccyHThiBaeM BpeMsi pesepOepauuu
Ha Tpex vacrorax: 125, 500 u 2000 I'u. Oas 3THX YacTOT HAaXOLHUM

TpeGyembie CpeXHHil kK03(pGHUHEHT 3BYKONOTJIOUEHHs o H o6uiywo III3

3ana Aoem. NoJb3ysce Gopmyaolt (5), Ha uwactorax 125 u 500 T'n

H ¢opMmymaoit (6) Ha vacrore 2000 I'u. Jaa mocaeiHeidi 4acTOTHl YuH-

ThiBaeM IOIVIOLIEHHe 3BYKa B BO3JyXe, Geps H3 npua. 6 kosdpdHumeHT

n=0,009 M—!, COOTBETCTBYIOLIHH OTHOCHTEJIbHOH BJaxHocTH 60Y%.
Ha uacrore 125 T'u:

— _ 0,163V _ 0,163.3060
PO =g~ 151310 %%
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@=0,22 (o npun. 5); Aoom=0Sosm=0,22-1340=295 M2,
Ha uacrore 500 T'u:

P (@) =

0,163-3060

_ 1,2.1340
a=0,26 (no npua. 5); Aosm=0,26-1340=350 m2.
Ha ugacrtore 2000 [u:

=0,31;

Q) =
P (a) TSeom

KpeceJ,

1,2.1340

@=0,25 (cM. npua. 5); Aosm=0,25-1340=335 wm?;
6) npeABapHTebHO HAMEYAEM MaTePHaAb [AJA OTAENKH 3a/la H THN

(0,163—T») V (0,163 —1,20,0090) 3060

Hcxons B3 nameueHHON OTAEMKH M THIA KpeceJs, BLIYHC/AsieM corJjac-
uo n. 3.5 obuwyio A3 sana A’oewm. Pacuer npouspoaum ans 70%-Horo
3aHojiHeHHs 3aja caymateasiMd. KosdduuueHTn 106aBOYHOrO 3BYKO-
HOTVIOWIEHHS] Ogo6 HECKOJBKO YMEHbUIAEM IO CPaBHEHHIO CO CPEJHHMH
3HaYeHHAMH, YKa3aHHLIMH B TL 3.7, TaK Kak OCO6eHHOCTH, BLI3hIBAKOIIHE
n00aBouoe 3BYKONONVIONIEHHE, BblpaXkeHbl B 3ale CPaBHUTEJbHO caabo.
BoiuHcaenne A’osm NpHBEAEHO B caelylolltell TabaHue.

126 I'y 500 ' 2000 T'u

IToBe PXHOC TH H E’?;

Marepuanst s, o a as a as a oS
INotonok (mTykKatyp-| 438 | 0,04 | 17 { 0,06 | 26 | 0,04 17
Ka M0 MeTaJJIHYeCKOoH
ceTke)
Crennt (witykarypka | 418 | 0,02 8 |0,02 8 | 0,04 16
O KHpNuuy)
Tlon, we 3andarwii| 106 | 0,04 4 |0,06 6 | 0,06 6
caymaTensiMi (napker)
[TpoeM cleHH 91 0,2 18 |0,3 27 10,3 27
BHyTpeHnue nosepx- | 66 0,1 7 10,1 7 10,08 5
HOCTH OpKeCTpOBOii
sIMpl, OTJeJIaHHBlE Ae-
peBoM
Jo6anounoe sByko- | 1340 [ 0,06 | 80 | 0,04 | 54 | 0,04 54
TniorJioleHHe
Kpecna co cayumate- | 420 | 0,25 1106 | 0,4 | 168 | 0,45 | 189
asMu (70%  o6wero | (wmt.) | (M%) (M%) (m?)
KOJINIECTBA)
Ceo6onHpie Kpecsa | 180 ( 0,08 14 10,15 27 (0,2 36
(nonymsirkue ¢ Txaue-| (wr.) | (M%) (m?) (M2)
BO/ OGHBKOIt)
Agg s WP — | — |23 | — [323 | — | 350

MipuMmeuaHue B COOTBETCTBHH ¢ n. 9 npra 3 AJsA Kpecha co cayllaTeneM
H CBOGOAHOrO Kpecia B TaGJHue BMECTO NaoWlanu H Kos3bdHUUCHTA 3BYKOMOrno-
meHUsl NOKa3aHo HX KoanuecTBo H III3 oanoro kpecaa (cBOGOAHOIO MM €O CAY-

ulatenem).
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B) cpaBHHBas HMemwouylocs A’oew ¢ TpeGyemoll Agem, BHANHM, YTO
HeoOXOMUMO HekoTopoe ysenuuenpe IDI13 na wacrorax 125 u 500 T'w.
JJast 3TOro HYXXHO BBEeCTH B 3aJ 3BYKONOMVIOTHTENb, IIOrJIOLIAIOLULHH
B OCHOBHOM HH3KHe uactorhl. C 3TON UeNbio NOKPbIBaeM HHKHHE 4acTH
cteH (Ha OTHOCE OT HHX) AEPEeBAHHOI MaHeabl0 TOJMIIHHOH 5—10 MM,
niaowanbo 200 M2, umelouie#t Ha 4vactrorax 125, 500 u 2000 T'u coort-
BETCTBEHHO Ko03cthdHulUHeHT 3ByKololvouleHHs «, pasHuilt 0,25; 0,06
n 0,04.

B pesyabtate Aoem YBeJAHUHTCS aaa  4actothl 1256 Tu  Ha
200(0,25—0,02) =46 mM?> u apas gactotel 500 ['m Ha 200(0,06—0,02) =
=8 M2 (3mecb H3 Ko3¢dHUHEeHTA 3BYKONOIMOLIEHHS NaHeJH BLIUTEH
paHee y4TeHHBIH KO3((HLUHEHT 3BYKONOIVIOUIEHHsS] MOKPLIBAEMOH CTEHBI).
Jans wacrort 2000 T yBennuenne 2113 200(0,04—0,04) =0;

r) HaxoauM oKoHuaTedpHyw III3 3anma A", € oOTIENKOR na-
HeJiblo ¥ no dopmyaam (3) u (4) pacuerHoe BpeMs peBepGepallMH

T 3ana.
Ha uacrote 1256 T'u:

Agpu, = 253 4 46 = 299 m¥;

”

A 299

- oy, -—
— — EO 22; = ,2 . . ’
o Sooms 1310 , ¢ (o) = 0,25 (cm. mpua. 5)
0,163V 0,163-3060 15 ¢
T Sogm® (@)  1340.0,25 ~ T
Ha vactote 500 T'u:
Agpy, =323 +8 =331 v
- 331 -
= = 0,25; = ;
o 1340 ,20; @ (o) =0,29;
T 0,163-3060 i3
~ 1340029 0 ¢

Ha yacrore 2000 I'u:
Aggy = 350 - 0= 350 m2;
350
1340

r 0,163V 0,163-3060
T Soom® (@) 4-nV 1310 0,3 1 0,009-3060

o= =0,26; @ (a)=0,3;

1,15 ¢.

PacueTHole 3HauyeHHst BpeMeHH peBepGepayHu BIOJHE YAOBJETBO-
pHTEJbHBI, TaK KaK OTKAOHEHHe HX OT 3ajauubix MeHee 10%.
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NPUHNOXEHHUE 3
HEKOTOPBIE AKYCTHUYECKHE NOHATHA W BEJIHMYHHBI

Bosnyuunﬂe 3ByKOBbI€ BOJAHbI H CKOPOCTb 3BYKa

1. Bosayuribie 3BYKOBble BOJHbI COCTOSIT H3 YePeIYIOUMXCS APYr
C APYroM YIUIOTHEHHil H pa3pexceHHil Bo3ayxa. DTH YMJIOTHEHHS W pas-
peXXeHHsA PacnpPoCTPaHAIOTCA €O CKOPOCTBIO €, Ha3bIBAEMOH CKOPOCTbIO
3Byka. CKOpocTb ¢ 3ByKa B BO3AyXe npu rtemneparype 20°C cocras-
Jaser okoso 340 M/c; 3TO 3HayeHHe NPHHHMAETCH /i AKYCTHYECKHX
pacueToB TNOMeLIeHHH, 3KCIIyaTHPyeMblX B OGBIYHEIX TeMIepaTypHBIX
YCNOBHAX.

Yucrtoie ToHA

2. UxcThIM TOHOM HasbiBaeTCss 3BYK, KoseGaHHA [aBJIEHHS KOTO-
poro SBJSIIOTCS TapMOHHYECKHMH, T. €. BHIPAXalOTCAd B BHAE CHHY-
COHIANbHOH (YHKIMH BPpeMeHH. B 3TOM c/lyyae 3BYKOBOE AaBJeHHE p —
H36LITOYHOe cBepX OoOLYHOro aTMoc¢epHOro MHaBJeHUS B Kakoil-auGo
TOYKe — 3alUCLIBAETCS CAeAYIOUHM 06pasom:

P = pmax sin (2nft + ¥), (1)

TAE p — aMIVIMTYAa 3BYKOBOTO JaBJjeHHs, H/m?2;

f —uactora (uucno KoneGauuil B exHHHUY Bpemenu), I'u;

t{ — BpewM4, c;

P -— HauaJbHas (aza xonebaHus.

UeM GoJibilie aMIIHTYAa 3BYKOBOTO [aBJIEHHS, TeM TOH CHJIbHee;
yeMm 6OJIbIlIE YAaCTOTA, TEM OH BLIIIIE,

Kak HW3BeCTHO H3 MaTeMaTHUeCKOro aHanhu3a, Jwoboe KouaebaHue
MoxeT OLITB PassoXKeHO Ha 4YHCThle ToHa (TeopeMa Oypbe). Bwmecre
C TEM YHCThIe TOHA SIBJSAIOTCA OCHOBOM My3biku. [lo 3THM npHUHHAM
MOHSITHE YHCTOIC TOHA WIHMPOKO HCHOJIb3YETCH B aKYCTHKE.

JiAuHA 3BYKOBOH BOJIHBI

3. JlnuHa 3BYKOBOIl BOJIEH A YHCTOrO TOHA CBSI3aHAa CO CKOPOCTBIO
3ByKa C H €ro 4actoToil [ COOTHOlIeHHeM

c
A= 7 (2)
H3 KOTOPOro BHIHO, YTO YeM BhIllle YaCTOTa, TeM KOpoue AJHHA BOJHBL.
Tax, nHanpumep, aas vacrotol 100 'y amuHa BOJHRH
340

= =4,
h="op =34™

a anas vacrot 1000 I'y ona paeHa 0,34 m.

Cpennexnanparuqnoe 3BYKOBOEC NaBJEHHE

4. 3BykoBOe JaBJieHHe B KaKo#-JHOO TOUKe H3MeHseTcs BO Bpe-
MeHH, NPHHHMAs NOJOXKHTEJNbHbE H OTpHUATeNbHble 3HaueHHs. IToatomy
B pacyeThl BBOASIT ycPeJHEHHOE BO BPeMEHH CpeJHEKBaAPaTHYHOE 3BYKO-

BOEe AaBJIEHHE Pep. [J9 YHCTOTO TOHA Pep=Pmax/}2.
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O6nacTh 3BYKOBOFO BOCHPHATHS

5. C1yx desoOBeKa ollyllaer Kak 3BYK JHUIL OrpaHHYEHHYI0 MO
yacToTe H naBJjeHHio 006/1acTh BO3AYWIHHX KoJgebanuil. O6aacTn 3Ta
JEeXHT B npegeiax npubiusnTenbHo ot 20 mo 20000 I'u nmo yacrore
# or 2-10—% go 20 H/M? nmo cpeXHeKBaJApaTHUHOMY 3BYKOBOMY JaBJie-
unio (Kasaesue pbime 20 H/M? omymaercss yxe Kaxk 6ogbp B yuax).

Yponem, 3ByKOBOro AaBJeHHSA

6. Kak BuAHO W3 NpHBeNEHHbIX MAHHBIX, OULYLIAeMBIE CJAYXOM 3BY-
KH MOTYT OTJHYaThCs MO JaBjeldi0 NpHMepHO B MHAABOH pas, Onepu-
pPOBaThb TaKHMH [DOMO3AKHMH 4YHCJAMH HeyfOoOHO, H BMECTO 3BYKOBOro
JlaBJleHHsl NOJb3YIOTCA APYTofl, JorapudMHYecKOH BeNIHYHHON — YPOBHEM
3BYKOBOro AapaeHus nb:

L =201g-22—, 3)
Pocp
roe Pcp — HU3MEPAAEMOE CpeIHeKBaApaTHIHOE 3BYKOBOE JaB-
JeHne;

Pocp=2-10"5 H/mM2 — cpenHekBasipaTHYHOE 3BYKOBOE& naBJEHHE, NPUHSA-
TOE 32 HayaJo OTCYerTa.

Baiarogapsi BBeJeHHIO YDOBHS 3BYKOBOTO faBJeHHS OTPOMHBIM
nuanason or 2-10-% go 20 H/m? ynaercs npeo6pasoBaTh B CpaBHH-
TeJbHO Hebospwioff M ynoOHbiM pauanasoH or O mo 120 nB. Bwmecre
C TeM YDOBEHL 3BYKOBOTQ [AaBJICHHA HMEET H [APyroe CYyHecTBeHHoe
NPeXMYyliecTRO: HaMeHeHHe ero Ha | aD npubausuTenLHO COOTBETCTBYET
MHHAMAJBHOMY, e€llle OUIYTHMOMY UYeJOBEKOM H3MEHEHHI0 TI'DOMKOCTH
3BYKa.

Has choXHOro 3BYKa, COCTOSINEr0 H3 MHOTHX YHCTHIX TOHOB,
H3MepsTcd JHO60 YPOBHH 3BYKOBOTO JaBJEHHS OTHENbHBIX HHCTHIX
TOHOB, JIU0C CyMMapHBIfi YpOBedp 3BYKOBOTO JaBleHuss B HEKOTOPOM
noJjioce yacToT. IloJoca 4acTOT XapakTephayeTcsl e€e IpaHHYHBIMH YacTo-
TaMu — HuKHeil f4 u BepxHefl f» m ee cpeanereoMerpuuecKoil yacToToli

fo==Vfif2. Hanbonee ynorpeGurensuel OKTaBHas MON0CA (j_a_ = 2) noay-

1
- 3
OKTaBHas (-f;— =1/2 = 1,41)H TpeTbOKTaBHaH(-?L =';/ = 1,26)-
1 1

JAuddy3HocTs 3ByKOBOro mnoas

7. B 3aMKHYTOM [OOMEILEIHH 3BYKOBble BOJIHHI, OTPaXKasiChb OT €ro
NoBEPXHOCTEH, JABHXYTCA N0 pa3HoO6pasHBIM HampapJeHHAM. B pe-
3yJpTaTe 3TOro B IIOMEUIEHHH o0pasyercs CJOXKHOe 3BYKOBoe IloJe.
BaxHoe 3HaueHHe B aKyCTHKe NoMelienuii HMeer NouaThe <«audpdysHoe
nojie», xapakrepusyeMoe TeM, UTO BO BCeX TOUKAX NOJAR YCpeaHeHHhe
BO BPEMEHH YPOBeHb 3BYKOBOIO MaBJIeHHSI M IIOTOK mNpuUXoisAwed 1o
mo6oMmy HalpasJIeHHIO 3BYKOBOIl sHeprum moctostHHb. Takoe nuddysHoe
moje SIBJAS TCA MJAEAJILHBIM CJyyaeM, He BHINOJHSIOIHMCS NOJHOCTbIO
B PeallbHblX lIUMELLEHHsAX, Hu MU CO3[JaHHSl XOPOUIell AKYCTHKH IOMe-
UleHUA CJIeAYeT CTPeMHUTbCHl, MO BO3MOXKHOCTH, NPHGIHAHTBCA K HEMY.
O wmeponpusiTHsix AJs NOBHUIEHHS AH(PGDY3HOCTH 3BYKa B INOMELEeHHSX
ropopurcst B mm. 2.16—2.21,
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KosdypuiumenT 3syKonoraomeHus

8. 3ByKOBLIC BOJMBI HECYT ¢ cofOifi MeXaHWUeCKYI0 SHEPruio, noay-
yaeMylo HMMH OT HCTOHIIHKA 3BYKa (3ByKoByio 3Hepruio). [lagas Ha
KaKylo-160 NOBepXHOCTb, 3BYKOBHE BOJIHB OTPaXKaloTcsi OT Hee, Tepss
4acTb CBO€il 3IHepriH. ITOT NPolecC Ha3bIBAeTCH 3BYKOMOIJIOUIEHHEM,
a OTHOlIEeHHe NOrJIOWEeHHol mpH 3ToM 32HEPrHH K najaiouleit — koadou-
HHEHTOM 3BYKOROTJIOMEHNS «, SRJsONIMMcs Ge3paameproll peinunHoil.
IlpH nonHoM morJouleHHY nNajawuell 3HepruH a=1, a NpH NOJHOM
ee orpaxenHn a=0. KoaddHuHeHT 3ByKONOrjoLIeHHs HEKOTOPONt RoO-
BEDXHOCTH 3aBHCHT OT €e MaTepiaja H DPacnofNioXeHHOfl 3a Helt KOH-
CTPYKIHH, OT YacTOTbl 3BYKa M YyrJa mnajeHusi 3BYKOBbIX BOJH. [Ipu
aKYCTHYECKHX pacdeTax NomeuleHRll oOMUHO NPHMEHAIOTCA YCPelHeHHble
IJISi Pa3HbIX YIVIOB nafeHHs Ko3(QHLUHeHTH 3BYKONOTJOLIEHHA MOBepX-
HocTe#t, cooTBeTCTBYIOWHE ANGDDYIHOMY 3BYKOBOMY NOJIO.

SxBuBaANIEHTHaAA naomaib 3BYKONOTJAOUIEHHH

9. Ecin Kakas-a1H60 NOBEPXHOCTb HMeeT maomwanbs S H Koaddu-
LHEHT 3BYKONOTJIOWEHHA ¢, TO BENHUHHA

Ha3blBaeTcsl 5KBHUBaJNeHTHON miollanbio 3Byxonorsnomenust (DI13) aroit
nosepxHocTH. U3 onpenesnenns xosdpdunyenta 3BYKONOTIOMIEHHA CJe-
ayer, aro J[I3 ecTs naomiaabL NOJAHOCTHIO NOrJOULAOUIER 3BYK NOBEPX-
HOCTH, KOTOpas MOIJIOULaeT TAKOe JXe KOJHYECTBO 3BYKOBON 3SHEPriH,
KaK H naHnas noeepxHoctb S. Ecsm S usmepsietcs B M2, TO Takyo Xe
pasmepHocTh HMeeT H A.

K HekoTopbiM o6BbekTaM C/OXKHOA (OPMHI H CPABHHTEJIbHO He6GOAb-
LIHX Pa3MepoB (HATPHMEpP, Kpecia M CAymiatenu) noHsaTHE «KoddhbhH-
IHEHT 3BYKONOIJOUEHHA® TPYAHO MNPHJOXHMO, H 3BYKONOTJOLLaloliHe
CBOMCTBRA TaKOro OGBEKTA XapaKTePH3YIOTCs ero 3KBHBAJEHTHON NJo-
HWaApi0 3BYKOMOMNIOLIEHAS,

PesepGepauun

10. B 3aKphiTOM NOMELIEHHH fl0cje NPeKpalleHHs 3BYYAHHS HCTOY-
HHKa 3BYK HCYe3aeT He cpa3y; 3BYKOBBIE BOJIHBl NMPOAOJKAIOT MHOTO-
KDaTHO OTPAXaThCsl OT NMOBePXHOCTeR MOMelieHHs, TEPAS NPH KaXKAOM
OTPaX{€HHH YacTb cBOefl 3HEepruH, BCJACJCTBHE HEro YPOBEHb 3BYKOBOTO
JIaBJevnst B BO3AyurHoM oObeme NMOMEILEHNN focTenenHo cnagaer. Takoit
npouece cnafaHust YPOBHR 3BYKOBOTO JaBJeHHSI B TOMeLUeHHH [ocJne
npekpalleHHsl 3BYYaHHS HCTOYHHKA HasniBaercs pesepbepalueil.

Bpems pemepbepauun

I1. s xonuyecTBeHHO!l OLUEHKH peBepGepalH MOMeET CHYXKHTb
ckopocts § cmafauus ypoeHA 3BYKa, uamepsemas B aB/c. DTa cKopocTs
cnajlaiHs YPOBHA MoXeT OnlTh Pa3Hoil Ha OTAENbHHIX 3Tamnax npoiecca
peeepbepausn. IIpu nocratoudodt puddy3HOCTH 3BYKOBOTO NOJISL CKO-
pocTb cnafaHHs ypPOBHA B 3aAaHHOM MNOMEIEHHH M AJS 3aJaHHON
4acTOThl OKa3biBaeTcsd NPaKTHYECKH BO BCEX TOYKaX MOMEUIeHHs! NOCTOAN-
HOil W OJHHAKOBON, He 3apucAuiell OT NONOKEHUS HCTOYHMKA 3BYKa.
Ho ckopocTh 3Ta 3aBHCHT OT YaCTOTH, Tak KaK KO3 (HUHEHTb 3BYKO-

MOrJIOUleHHST NOBepxHocTell moMellleHHsa OblBalOT DAa3HbLIMH AJA PasHHX
4acToT.
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CxopocTb cnajaHus YpPOBHS § xapakrepHsyeT oOlLLYI0 TYJAKOCTb
[OMeILeHHS: B 3alvylleHHOM (C CHJILHO INOIJIOUIAIOUIMMH 3BYK [OBEpX-
HOCTSIMH) NOMeEIUEHHH CKOPOCTb <CHaflaHHA BeJHKAa, a B I[OMelleHHH
I'YJKOM (C MaJONOr/JOULAIOUMH TTOBEPXHOCTAMH) Mada.

ITo ycranoBuBuIeficA TPAZHUUH AN OUEHKH T'YJIKOCTH IIOMElIEHHS
BMECTO CKODOCTH CHajxaHusn & NpHHsTa Apyras BeJIHYHHA — BpeMf pe-
Bepbepauun 7T, npeacrtaBasoolas coboifl BpeMd, B TeyeHHe KOTOPOro
ypoBeHb 3BYKOBOrO JAaBJieHHs cnajaer Ha 60 nb. B 3anax cmagaHnue
yposHss Ha 60 xDb OnBaer JMIIb B PeAKHX cJyyasX, OObIYHbIE e
Mepemajbl YPOBHS B PeYM H MY3blKe OKa3bIBAIOTCS IoOpPasjio MeHbUIHMH
(oHH BbIsBIBalOTCH JHGO HePABHOMEDHOCTAMH YDOBHSI PEYH H MY3HIKH,
Jnb0 crmajaHHsIMM €ro B naysaX Jo YPOBHS Bcerja HMelollerocs B
noMellieHun wymororo ¢oHa). Iloaromy npursthie 60 zB  ycJoBHbL
Ilpu mocrosiHHONl CKOPOCTH CHafaHHg YPOBHS 3BYKAa MEXAY CKOPOCThHIO
cnajaHis W BpeMeHeMm pepepbepallun HMEETCST NPOCTast 3aBHCHMOCTh

60
T = 5
5 (°)

Manoe Bpems peBepOepalliM COOTBETCTBYET 3aryylUeHHBIM IOMe-
WeHUaM, a GoJibllIoe — I'YJIKUM,
™ Cornacuo T'OCT  24146—80

- BpeMs peseplepauuu  H3MepseTcs

nyTeM 3anucd IpPH [OOMOIIH  JO-

}

-

rapudMHYeCKoro caMoInucia  mnpo-
uecca crajaHus  YpPOBHA 3BYKO-

BOro AaBJ€HHS B IIOMCIUIEHHH. BPEMﬂ

peBepGepalli HaXOZHTCA M3 ydacrT-
Ka 3TOH 3amHCH, COOTBETCTBYIOIIErO

3048

069 cex —+———  cnagaHuio ypoBHa Ha 35 ab mocie

. ¥ BBIKJ/IIOYEHHS HCTOYHHKA 3BYyKa, NpPH-
yeM nepeuie b 1B cnazanus He yuu-

ThiBatloTesl. JAq noBHIDeHHS Aub-
RN ¢y3HOCTH 3BYKOBOTO moJas Gepetcst

HCTOYHHK CJOKHOIO 3ByKa €O MHO-
THMH YaCTOTHBIMH COCTaBJSIOLIHMH
Puc. 9. Mpumep s3anucH cnala- B HEKOTOPOH noJjoce 9actoT (0OBIYHO
HMS YPOBHSI 3BYKOBOIO JaBJie- OKTaBHOH HJIH TPETbOKTABHOH), Y U3-
HUS 1J  uM3MepeHusi BPEMEHH  MepeHHS OTHOCAT K cpeJHereoMeTpH-
peBepOepaunn noMeLeHH YecKoM YacToTe HOJOChl. 3anuch
cnajaHHs YpOBHsS 3BYKOBOro JaBlle-
HuA UMeeT HeH3OexHble QIYKTYalHH,
HO ee OOUIHH XO4 B YKa3aHHOM HH-
TepBajie A0JXKeH HMETb IOCTOSHHYIO
CKOpPOCTb CNMajaHuA. B npoTHBHOM
clydyae Heab3ss BooGlle TOBOPHTb O
KaKOM-1160 onpeleseHHOM BpeMeHH peBepOepaliHd INOMELIEHHs.
[TpuMep Takoit 3amucH CnajaHHs YPOBHS 3BYKOBOTrO JAaB/EHHSA NOKa-
3aH Ha puc. 9. 3anuce cienaHa Ha paBHOMEPHO ABHXKYIeiica 6yMaiKHOH
aente, KpuBas cnafaHusa umeeT GJyKTyaluu#, HO RIS HaXOXKJEHHS Bpe-
MEHH peBepOepaluH MoOXeT ObiThb AOCTATOYHO YETKO MNpoBeicHa IIOKa-
2aHHas Ha PHCYHKe YCpeAHSoUlas npAMan ¢ MOCTOSHHOH CKOPOCTBIO
cnaganusa. Kak BHAHO H3 pHCYHKa, yposeHb cmazaer Ha 30 nb B
Teuenne 0,69 c. Orcona:
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CKOPOCTh Crajianusi YpoBH#, ab/c:
30
0,69

6= = 43,5

H BpeMs pesepbepaliuy, C:

Ilpuemnl pacuetra BpeMeHH peBepGepalliH H peKOMeHAYyeMble ero
3nayeHHs AaHel B nn. 3.1—3.16. PaccyuTaHHOe TAKHMH NPHEMAMH BPeMS
pesep6epauUuy, KakK I[IOKA3LIBAET OINBIT, AOCTAaTOYHO GJH3KO COOTBeT-
CTBYeT BpeMeHH pesepGepanus, namMepsiemomy cornacio N'OCT 24146—80.



NPUJOXEHMUE 4

Koad duuneHTs 3SByKONOraomen s MaTepHadoB ¥ KOHCTPYKLHH
H SKBHBAJIEHTHAsl MJOLIAAbL 3BYKOMOTJOLICHHA cAylHaTeJNel H Kpecea

Kosddpuunenr ssykonornoueHus
AJMA YacTOTH, I'n

MaTepuann B KOHCTPYKUHH
125 250 500 1000 | 2000 | 4000

OO6bi4HbIe MaTepHANbL
H KOHCTPYKUMH

Crenn  omrykarypenuwte, | 0,02 [ 0,02 | 0,02 { 0,03 | 0,04 | 0,04
OKpalenHLE KAEeBOf KpacKof

o e, oKpamenume mac-| 0,01} 0,01}0,02(0,02]0,02]0,02
JIAHOR Kpackofi
llItykaTypka mo Metaam- | 0,04 | 0,05 [ 0,06 [ 0,08 | 0,04 | 0,06
YEeCKOH CeTKe ¢ BO3JAYIUHOA
TMONOCTBIO 1O3afAH

Beron ¢ eneanesuemM no- | 0,01 1 0,01 10,01 | 0,02 | 0,02 | 0,02

BEPXHOCTH

Mpamop, rpanur u zpyrse | 0,01 | — 10,01 | — [0,015] —
KaMeHHble  nopoAnl  wWJHbo-

BaHHHIE

Maneas fepessnnas tomuu- | 0,3 | 0,15 0,06 | 0,05 | 0,04 | 0,04
Holt 5—10 MM ¢ BosaywHo#
npocJofikofi 50—150 mm*

Tamtet  ApeecHoctpyxeu- | 0,1 [ 0,08 10,05 | 0,05 | 0,08 | 0,1
Hblé HEOKpAil€HHLIE TOJLUIHHOM
20 mmM (F'OCT 10632—77) ¢
BO3JlyLIHOH npocdaofikot 50—
150 Mm

Tlanter TBEpanie ApesecHo- | 0,3 | 0,16 [ 0,08 | 0,05 | 0,04 | 0,08
BOJIOKHUCTHIE TOJILUHOR 4 MM,
o6veMubM Becom 1000 Kr/m?,
C BO3yWIHOH  nNPOCAOHKOI
50—150 mm

Ilrykatypka rumcoeas cy-10,3 | 0,26 | 0,1 | 0,08} 0,05 | 0,04
xag Tosunudoit 10 mm (I'OCT
6266—67) c Bo3pywHOA mpo-
caoitkoi 50-—150 MM

[Mepennersr  oxonwwe 3a-{0,3 |0,2 |0,15(0,1 {0,06 | 0,04
CTEKJ/ICHHbI®

[on napkerHwii 0,04 | 0,04 | 0,07 | 0,06 | 0,06 | 0,07
ITon aomatwiét Ha sarax 0,l 0,1 0,1 0,08 | 0,08 | 0,09
Jlunoneym romuguuoit 5mMm | 0,02 — 10,03 — |0,04| —

N0 TBEPAOMY OCHOBAHHIO
Kosep mepersanoit tomum- | 0,09 1 0,08 10,21 10,26 | 0,27 | 0,37
Hoit 9 MM no Ge10HYy
To xe, Ha Bofimouxok moa-| 0,11 {0,1410,37 10,43 ] 0,27 | 0,3
KJafKe TOMLHHON 3 MM
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Ipodoancenue npus. 4

Ko3gdHuHeHT 3BYKONOrJoleHRA
Ans vactote, I’y

MarepHaib M KOHCTPYKUMH

126 250 500 1000 | 2000 | 4000

Hopreepnt xatomuaroGymax- | 0,05 | 0,3 10,45[0,7 | 0,65| 0,5
HBl€ Ha MOAKJajKe CO CKJaj-
KaMM, [OBePXHOCTHas Macca
TKanu 0,5 Kr/m?

Nopreepst  numoweswe co | 0,15 10,351 0,55} 0,7 | 0,7 | 0,65
CKJIaJIKaMH,  TOBEPXHOCTHAs
macca Tkand 0,65 xr/m2

Tpoem cuenni, o6opynosan- | 0,2 10,3 10,3 (0,3 [0,3 [ 0,3
HOH JAeKopalluaMH

Kunosxpan 0,3 — |o,4 — (0,4 —

Cneunanptble 3BYKONOrO-
LAIONHE MATEPHANBI
¥ KOHCTPYKUHH

Ilaute runcoBbie nmepdopH-
POBaHHLIE C HOPHCTHIM 3anoJi-
HuTesieM, paamep 810X% 810X
%26 mm (OCT 21-26-76):

6ea Bospymmoii npocnofiku | 0,05 [ 0,2 | 0,45 0,75 0,55} 0,35

C BO3AYWIHOH TNpPOCJAORKOM,

MM:

50 0,051 0,4 0,75 | 0,55 { 0,55 | 0,3
100 0,151 0,6 0,7510,55 | 0,5 0,3
200 0,25 10,65 0,65 |06 |0.55| 0.3
Tanth MHHEpPaJIOBaTHhIE

akycTHueckne, pasmep 500X
X500x20 MM (TY 21-24-
60-74):
nepgopuposarnse 11470 | 0,05 10,15 /0,6 (0,9 |08 | 0,4
6e3 BO3AYIUHON NPOCJONKH
TO ke, C' BO3AYIIHOH mpo-
CJIOHKOfH, MM:
50
100
otpenounste TTIA/C «C Ha-
Ophiarom» Ge3 BO3NYLIHON
TIPOCJIOHKH
TO e, € BO3JYUIHOH Npo-
CJIOMKOH, MM:
50
100
THA2KHE JIeKOpaTHBHbIE
TIA /1 6e3 BO3AYMIHON npo-
CJIOHKH
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Mpodosncerue npusr. 4

MartepHans B KOHCTPYKIHY

Koxbdutiverr 3sykaonoraouenun
ana gacrors, 'l

125

500 1000 | 2000

TO e, C BO3AYWIHOH# npo-
C/IORKOMH, MM:
0

100
ITnurer  nopucThie akycTH-
YecKHe <¢AKMHrpaH», pasMmep
300X308x20 wmm (FOCT
17918--72)*:
6e3 BO3QYIMHON TPOCHOHKH
C BO3AYIIHOK NpPOCHOHKOM,
MM:
50
100
200
Mnuret «Cunaknops» (OCT
21-22-76):
6e3 BO3LYIUHOK NPOCAOHKK
C BO3AYWHOH TPOCAOHKOM
100 mm
Munckue nantet A-1
{TY 21 BCCP 82-73):
6e3 BO3AYLIHOR NPOCAOHKH
C BO3AYWHOf TNpPOCJOAKOM
200 mm
[lanrer «MockBay
(OCT 21-26-76):
6e3 BO3NYLIHOH npocnofika
C BO3AYHIHOH TPOCJOAKOIL
100 mm
[lnatet «<Menogus»
(OCT 21-26-76):
Ge3 BO3NYIIHOH NPOCJIOAKH
C BO3AYWHOA npOCHAOHKON
100 mm
DubpoanT TONUHUAOH OKOJI0
50 MM C BO3AYWIKOH MpOCHOfi-
ko 50—100 mm
Cnofi MOPHCTOrO 3BYKOTMOF-
JROTHTENA** TONLHMHOA HE Me-
Hee 100 MM, MOKPHITHIA CTeK-
Jorkauwo  3-0,1 (FOCT
19907—74*) nann MemIKosHHORK
U HepeBAHHbIMM pelKamu**¥
wHpasoi 20—25 MM, ToMWH-
Hoft 10—12 MM u paccTosHHEM
Mexay Humd 1520 MM
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Mpodoaxcerue npur. 4

Ko3ddHuuueHT 3sBykonornoulerds
Bnq dactroret, i

MarepHanu K KOHCTPYKUHH

125 250 500 1000 | 2000 4000

To xe, smecTo peek runco-} 0,4 | 0,7 {0,7510,6 | 0,45| 0,3
Bble nepHOpHPOBAHHBIE TJHTH
pasmepamMn  400X400x 10 wu
500X 500X 10 MM, c oreep-
cTHAMH AuamerpoM 10 MM u
warom 24 mm (OCT 21-26-76)

KBUBaJIEHTHAS MUIOMa[b 3BYKONOrJIOWEHHS
CnywaTenn u KpecJsa SxsuBane n omuflb yko o '

Cnywaren, Ha KpecJe:
MArkoM # noaymsirkom § 0,25 10,3 (0.4 | 0,45]| 0,45 0,4
WECTKOM 0,2 10,25(0,3 [0,35]0,35] 0,3
Kpecao:
MATKoe ¢ mopHcTeM 3a- | 0,1510,2 [ 0,2 | 0,256 0,3 0,3
NOMHUTENIEM CHJAGHBA H
CTHHKH, OOHMTOE BO3AYXO-
NPOHHIAEMOA TKAHbBIO

noaymsrkoe, o6uroe o3- | 0,08 { 0,1 0,15(0,15})0,2 0,2
AYXONPOHHLIAEMOR TKaHbBIO
To XKe, HckycctBewnos | 0,08 | 0,1 | 0,12} 0,1 0,1 0,08
KOXKeH
xectkoe ¢  ¢aHepummu | 0,02 | 0,02 | 0,03 | 0,04 | 0,04 | 0,05
CMHHKO/t U CHAeHbeM

* lmeercs® B BHAY BO3AYIUIHAA MPOCACHKa NO3anH MJHT.

*¢ ChenyeT NPHMEHATb MOPHCTHIH 3BYKONOIJOTHTENb -— MHHEPAOBATHLIE MATh
o6bemuoft maccoli okoso 100 xr/m® (TOCT 9573—72 *) MAH CyNepTOHKOE CTeKJOBO-
.nox:o 6061,enmon maccoft 15 kr/m?® (TY 21-07-224-69) MHsorckoro 3asoaa DBpau-
CcKofi oba

¢*¢ BMeCTO peeK MOXHO NPHMEHHTh nepdOPHPOBAHHBIE acGeCTOUEMEHTHHE JK-
CThl TOAUWKHOA & MM C OTBEpPCTHAMH AHaMeTpOM 7 MM W maroM |4 mMmm Puxckoro
uemenrHo-mueproro 3asona (TY 04-65 JlatsCCP) win anioMuHHesble NepdopH-
poaﬁaunue nauenn paamepom 500X6500 MM BHAHEHCKOTO 3am0fa METAANOKOHCTDYK-
18]



NMPHIOXEHHE 5
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NPUNO)XEHHE 8

3HAYEHHUA KO3PPHILUEHTA n, m~t OJISA YUYETA
NOTJIOIEHHUA 3BYKA B BO3AYXE
NPH TEMIEPATYPE 20°C (IO H3MEPEHHSIM XAPPHCA)

Yacrora, 'n
OTROCHTELHAS BJAXKHOCTD

poskyxa, % 2008 4000
30 0.0119 0,0379
40 0,0104 0,0287
50 0,0096 0,0244
60 0,009 0,0224
70 0,0085 0,0213
80 0,0081 0,0204
90 0,008 0,02




COOEP)XAHHE

Ipeancnosnre . . . e e

1. Hasnauenne u oﬁJlaCTb npuMeHc}mn Coe e .

2. AxycTHyeckne TpeGOBaHHS K BO3AYLWIHOMY 06beMy, cpopme "

OoYyepTaHHAM BHYTPEMHHX NOBEPXHOCTEH 3aJa . .

Boaaywnnii o6bneM 3ana .
O6wmue nponopuHH H AJHHA 3anaa . .
JonycTHMoe 3amasabiBaHHe DPaHHHX 3BYKOBBIX owpa)xe-
HEH . . e e
Ilpasnabnoe pacnpene.nenue OTpaxKeHHOrao 3ByKa
ITperoTBpallieHne KOHUEHTPAUHH OTPAXKEHHOrO 3BYKa .
OGecneuenne 10CTaTOYHOH AHGGY3HOCTH 3BYKOBOrO I0-
as e e e e e e e
Baaxonn L e e e e
IMpopnay moma . . . . . . . . .

3. Bpems pesep6epaunn 3ana . . ce e e
Pexomennyemoe Bpems pesepﬁepaunu .o R
Pacuer cpeanero koadduunenra 3Byxonomomenm| .
Pacuer Bpemenn pesepfepaunn . . . . . . .

4. 3pykonorjiomamomas OTAeNKa 3aka . . . . . . .

5. 3pykonaoasauua 3ajrza . . . . .

6. CucTeMHn 3BYKOYCHJIEHHS H JONONHHTE/bHbIE TpeﬁOBaHHﬂ K axy

CTHYECKOMY NPOEKTHPOBAHHIO 3aja
ITpurosxcenue 1. TIpuMeHeHHe TreOMETPHYECKHX (le‘leBle) orpax(e-

HHH M HX TIOCTPOEHHE . . . .+ . . . . . .
ITpusoxcenue 2. ITpaMep aKyCTHYECKOIo NpOeKTa 3aja MHorouese-
BOro Ha3HaueHns Ha 600 mecr. . . . . . ., ,

Mpuaoocenue 3. Hexoroprle akycTHUeCKHe MOHATHA H BeJAHYMHH .

Boaaymnbie 3ByKOBble BOJIHH H CKOPOCTb 3BYKa .
YUuctwe TOHA . . . . . . . . . .
JnuHa 3BYKOBOH BOJHH . . .
CpeaHekBafpaTHiHOe 3BYKOBOE JaBJieHHE

OGnactp 3BYKOBOrO BOCHPHATHS ., . . . . .
Ypopeub 3BYKOBOrO JRaBleHHst . . . .,
Oudpdysnocts apykosoro moas . . . . . .
Koad¢uunent 3pyKomorjomenus . . . . . .,
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