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MPEAHCIHOBHE

B CCCP crpoutrcs MHOro 3aauuii ¢ 3aaaMi. DoOJbLUMHCTBO 3THX
3aJ10B cpenHell BMeCTHMOCTH (He Gonee 1000 caymartesefl), ¢ Bo3ayui-
HBIM 00beMoM, He mnpesblliawomiuM 6000 M3  uMewOT MHOroLEJeBOe
Ha3HayeHHe, ITO 3ajH KJAY060B H JIoMOB KyJbTyphl, MHKPOPaHOHHLIX
ILEHTPOB, AKTOBHIe 3aJbl YYeOHBIX 3aBelleHHH, KOHepeHIl-3aJibl.

Bonpocn akKyCcTHKH TaKHX 3aJ0B MaJiO OCBEUleHH B JIHTepartype.
OTCyTCTBYIOT H OOOCHOBAHHBIC DEKOMEHJalMUH N0 HX AaKYCTHUeCKOMY
NMPOEKTHPOBAHHIO.

[Ipu cocTaBiaeHHH Hacrtosumero PyKoBoAcCTBa HapsAy C ODKTOM
NPOEKTHPOBAHHA HCIHOJb30BAHH Pe3yabTaThl aKYCTHUYECKOTO HCCAeA0Ba-
HHA OoJblIOro YHCJAA CYIUEeCTBYIOIIHX 3aJI0B MHOroleJieBOro HaaHaye-
HHA CcpeAHeH BMeCTUMOCTH. B 4aCTHOCTHM, 3TH HCCJAeJO0BAHHSA TO3BOJIKJIH
YCTAaHOBHTHL JAONYCTHMBE (He HapywauiHe pa3GopuHBOCTD peyH NpPH
APaMaTHUYECKHX CINEKTaKJAX) 3HaYeHHWs BpPeMeHH peBepbepallHd B TaKHuX
3aJlaX M BpeMeHH 3anas3JbiBaHHA MepBHX 3BYKOBHX OTPaxeHHI,

PykoBOACTBO sBJAeTCA BTOPHIM H3laHUeM «[locoOns no akycrtu-
YeCKOMY NPOCKTHPOBAHHIO 3aJIOB MHOTOLENeBOTo Ha3HayeHHsA cpeaHedn
sMecTUMOCTH» (Ctpoku3sgatr, M., 1972). B HacTositee M3faHHe BHeCEeHH
HEKOTOPLIe YTOYHEHHA H JONOJHEHHH.

PyxosoacrBo paspaboraHo KanauaartaMu TexH. Hayk WM. I'. Jlefize-
poMm u JI. . MakpuHeHKo.

Pasnen 6 PykoBoacTBa (cHCcTeMa 3BYKOYCHJAEHHS) COCTaBJIeH KaHA.
TexH. Hayk 3. JI. BuHorpanoBo#t

1. HABHAYEHHE H OBJIACTb NPHMEHEHH/

1.1. Hactosuiee PyKOBOACTBO COAEpPXHT OCHOBHHE nNpaBHJa H
IpHEMB aKYCTHYECKOro INPOEKTHPOBAHHA 3aJ0B MHOIOLEJNEBOT0 HAa3Ha-
yeHHA BMecTHMOcThIO oT 100 mo 1000 cayurareneir (kay6oB u omoB
KyJbTypH, AKTOBHIX 3aJIOB y4eOHHIX 3aBeleHHH, MHKPOPAHOHHHX UEHT-
poB H KOHdepeHU-3aJoB)., 3al MOXKHO NPOEKTHPOBATb KaK OCHOBHOE
MOMellleHHe OTAeJbAO CTOSsIEero 3jaHHs HJAH BCTPOEHHHM B 3jAaHue
APYroro Ha3sHa4YeHHH.

1.2. AXycTHYyecKOM OCO6EHHOCTHLIO 3aJIOB MHOroOLeJIeBOr0 Ha3Haue-
HHA ABJAETCHA TO, YTO B HHX JAogaxHa OHTb obecneyeHa XxXopouwas
CABLILIPMOCTb MY3HIKH KaK B HaTypaJbHOM 3BYYaHHH, TaK H CO 3BYKO-
YCHJeHHEeM; TeaTpaJbHHX MNPEeACTaBJIeHHH 6e3 3BYKOYCHJEHHS; JeKIHA
M IOOoKJaaoB OoJiblIel 4acThl0 CO 3BYKOYCHJeHHeM (oco0eHHO B 3aJjax
BMecTHMOCTbIO Gonee 200 cayumartesneit); 3BYKOBOrO CONPOBOXAECHHS
KHHODHJIBMOB.

1.3. CoBpeMeHHHIH 3an MHOTOLENEBOrc HAa3HAaueHHs JOJIKeH OnThb
060pYLOBaH 3BYKOYCHJHTEJBHOH YCTAaHOBKOH, BHIOJHAEMO# MO cie-
HHaJpHOMY mnpoekty. ColMoleHHe pekoMeHAauwid Hacroswero Pyko-
BOJACTBA BAaXHO M AJA XopoleHd PaboThl 3BYKOYCHJHUTEJbBHOH YCTAHOBKA.
[IpoekTHpOBaHHE YCTAHOBKH MOJIXKHO BECTHCh OJHOBPEMEHHOG C aKyCTH-
YeCKHM NPOEKTHPOBaHHEM 3aJa.
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1.4. IlpoekTupoBanre He OXBaThIBaeéMHIX HACTOAIHM PykoBOJACTBOM
GoNbUX 3aJi0B (BMecTUMOCTbIO Gojee 1000 caymarteneit) u 3aJoB
CHenHaJU3UPOBAHHOro Ha3HAYCHHUS, HANDUMED KOHIEPTHLIX, KaK T1pa-
BHJIO, CBA3aHO C AaKYCTHYECKHMH 3a7avyaMH 3HAYHTEJbHOH CJOXKHOCTH
H JOJIXKHO BeCTUCh C MNPHUBJICUEHHEM CNeLUHaJHCTOB-aKyCTHKOB.

1.0. B 3anax, npeaycMaTpuBaeMblX HacToAIHM PyKoBOIACTBOM,
KHHOYCTAHOBKA MOJKeT OBTb NpelHasHayeHa AJA JEeMOHCTPHPOBAHHSR
OOBYHDBIX, KAUIETHPOBAHHBIX H WHPOKOIKpaHHBIX (HABMOB, [IJA AeMOH-
CTPHUPOBAHHA IIHPOKOGOPMATHHX (PHJIBMOB HYXKEH 3KPaH 3HAUUTENbHBIX
pa3MepoB, TpeOyOWHi OOJbIIOA BHCOTHI H WHPHHHE TPHMBKAKOUIEN
K HeMmy nepeiHeH yaCTH 3aJla; 3TO BhI3bIBaeT Upe3MepHOe 3ana3fbiBaHHe
PaHHUX 3BYKOBHIX OTpaxCHHil (cM. no 2.4—2.6), uro yxyamaer pas-
GOpuUHBOCTbL peYH HPH TeaTPalbHHIX NpeACTaBlieHHAX. BciaemcrsHe 3Tore
o00pyAOBaHHe 3a/7a MHOIOUEJNeBOro HasHa4YeHHS UIMPOKO(OpPMATHOM
KHHOYCTAHOBKOH BO3MOXHO JIHUb NPH YCTPOHCTBE B HEeM MeXaHHYeCKOH
TPaHcHOPMalHU MOTOJNKA H CTEH NepeiHer 4acTH.

1.6. AKycTHYeCKOe NpOeKTHpPOBaHHe 3ajia cJelyeT BeCTH ¢ CaMOro
Hauasa MNPOEKTHPOBAHHA 3JaHHA, AJA TOro 4YTOOH yXe B HAYaJbHOMH
CTalHH MNpoekTa OLIIH YyCTAHOBJeHBl HajJexaliHe oO0beM H OCHOBHHIE
ouepTaHusa 3aJja.

2., AKYCTUHYECKHE TPEBOBAHHUS K BO3AYIIHOMY
OBbDBEMY, ¢OPME H OYEPTAHHUAM BHYTPEHHHX
[NIOBEPXHOCTERA 3AJIA

2.1. Ina Xxopoied AaKyCTHKH 3aJla BAXHO MNPaBHJBHO BHOpATh
ero ofbeM, reoMeTpHuYecKylo (OpMy H oOuepTaHHA BHYTPEHHHX IOBEpX-
HOCTel. DTHM [OOCTHralOTCA HalJjexallee pacnpefejeHHe OTpaXKeHHOro
3ByKa H goctaToyHas AHPPY3HOCTb 3BYKOBOIrO IOJIA.

BosayuiHnit 06beM 3aJaa

2.2. O6mui Bo3AYIWIHHHA 00beMm 3aja AOJXKEH Ha3HAyaThCst B COOT-
BEeTCTBUHM C CYILUECTBYIOUMIUMH HOPMAaMH, IIpH 3TOM PEKOMeHAYeTrcHd HCXO-
IUThL U3 06bemMa 4—6 M3 Ha oIHO cayuateabCKoe MecTo. llpw HaaHuyuH
y 3ana cueHHyeckoii KopoOKH ob6umui ob6beM ero HasHayaercsa Oes
yyera o6beMa CLEHHI.

lIpuMevanue B 3anax ¢ Bo3AymHHM 00BbEeMOM Ha OIHO CHY-
maTeJabCKoe Mecto MeHee 4 M® BpeMs pepepbepalliH CJAHIIKOM MaJio
(cm. nn. 3.1—3.4) u BMecTe C TeM BO3HHKAIOT 3aTpYINHEHHsA B CBS3H
C HeoOXOOHMOCTHIO B 3TOM CJAyyae HaAemKHO 00eClNeyHTb HelnpephiBHYIO
MEXaHHYECKYI0 BEHTHJISLUHKIO 3aJa.

3aJabl ¢ BO3AYWIHEIM OOBEMOM Ha OJHO CJyIIaTeJbCKOE MeCTO
Gosiee 6 M3 OaM3KM K KOHUEDPTHBIM 3aJaM C OOJIbLIHM BpEMeHEM pe-
sepGepallil M C MNOBHIIIEHHHM 3ana3fblBaAHHEM 3BYKOBHIX OTpaXKeHHH.
Nas cHHXeHHs BpeMeHH peBepOepallHH B TaKHe 3aJbl NMPUXOAHTCH BBO-
JAUTEL OOJIbIIOE KOJIHYEeCTBO 3BYKOMNOTJIOLIAKIIHX MaTEpHaJJOB, HO H NPH
3TOM 3aJ1 OKa3blBaeTCA HEJAOCTATOYHO XOPOWHM JJis MHOroueJesoro
Ha3HayeHHS,

O6uue nporopuvd H AJaUHA 3aaa

2.3. OcHOoBHBIe pa3Mepbl 3ajla OOJIXKHBI YAOBJETBOPATH CYLIECTBYIO-
muM popMaM. IIpH 3TOM N0 AKYCTHYeCKHM COOODaXXeHHSIM MOryT OBITh

PEKOMEH AOBAHbl CJACAYOINHE IPABHJAAC
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OTHOLUEHHE MIJHHBL 3aJla K €ro CpeiHen IUHDpHHe cledyeT NpHHH-
MaTh GoJiee 1 U He 6GoJee 2.

[Ipameuanne Ecau 370 oTHomeHHe GoJsee 2, 1o AHDPYIHOCTE
3ByKa B 3alle 3HauuTeJbHO yXYyAulaercs. IIpH oTHOlIeHHHM, MeHbIeM
(UHpOKKHHA 3ak MaJiod JJIKHH), NOJYy4YaeTrcs HeXeJaTeJbHOe 3anasabl-
BaHHe OTPAXEHUH OT OOKOBHIX CTeH, W BCJIEJCTBHEe HAIPaBJEHHOCTR
UCTOYHMKOB 3BYKa yXVAllaeTcs CJALIIIMMOCTbL Ha 60KOBHIX MecTax. OTHO-
iredve, OaH3Koe K [, Takxke HeOJIaronpHATHO 4Js aAKYCTHKH 3aJa}

B Te€X e npepenax (t. e. O6ojee 1 u He GoJiee 2) peKOMEHAYETCH
IPHHHMATh H OTHOIIEHHE cpelHeH IHDPHUHBI 3aJ1a K €ro cpejHel BHICOTE,
BO BCeX CAydasX OHO He JOJXKHO NpeBHINaTh J;

AJUHRY 3aJI0B, He HMelNHX CHEHH, peKkoMeHayercs 6paTb He Oojee
28 M (oT 3aAHeH CcTeHH A0 NepefHel), a 3aJI0OB CO ClUeHOM — He OGonee
26 M (oT 3alHEH CTeHH [0 3aHaBeca).

JonycTimoe 3ana3ibiBAHHE PAaHHUX 3BYKOBbIX OTpaXEHWI

2.4, JocTaToyHO paHHHE  HHTEHCHBHBIE 3BYKOBbLIE OTpaXEHHHA
(B OCHOBHOM 3TQ IlepBhHIe, T. € ORHOKpaTHBHle OTPaXeHHA OT noBepX-
HOCTEH 3aJia Ha NYyTH 3ByKa OT MCTOYHHKA K cJayllaTtejsiM) ILONOJHAIOT
NPsSIMOA 3BYK HCTOYHHKA, YJy4ylias CJABIIIHMOCTD H pa3boOpuHBOCTb.

[Ipumeuanue HMHTEeHCHBHHMH 3BYKOBBIMH OTpaXXeHHAMH ABJIsi-
IoTc  (IPH JAOCTATOYHO MaJOM HX 3ala3[bIBAaHHH) Te, KOTOphHie YARO-
BJETBOPAIOT YCJOBHAM IPHMEHHMOCTH TeOMeTPHYECKHX OTpaXKeHHui

]
? 1N
Ypolbews yuieu
}; | A fﬂfwange’ﬂec?

Q M j“”

JoM l

Puc. 1. Xoxa
npaAMoOro 3BYyKa
H €ro nepBbIX
eTpaxenuii, ON
— HOpMaJap K M
OTPANKAI I € M

IIOBCDXHOCTH
3 — TIpOoAOJbHLIA

paspes sana; 6 —
naxaH 3ajna



(npun. 1). Ha puc. 1 nokasan B BHAe Ay4yefi xoA nNpAMOro 3BYKa
OT HCTOYHHKA Q U NepBHIX OTpaXXeHHH (C yrjJoM najeHHs Y;, PaBHbIM
yIJiy OTPaXXEHHA Y2) OT NOTOJIKA H CTE€H, NPUXOAAIHUX B KaKyK-auGo
TO9KY M B 00JaCTH pacCHoJIONKeHHA CJiyliaTedet.

2.5. Ecan paccrosiHde OT ucTouHHKa Q A0 ToukH npHema M mpe-
BulllaeT 8 M, cieayer oOOeCHEYHTL KpOMe NpPRAMOLC 3ByKa [PHXOX
B 3TY TOYKY Majio3ana3fiblBaioulero nepporo orpaxKeHud. Hna xopouei
pa36oOPUUBOCTH peyl XKeJaTeJbHO, 4YToObl OHO 3ama3/iHNBaJio mo CpaBHe-
HHIO C APUXOAOM NpAMOro 3syka He OGoJsee yeM Ha 20 mc. B cayuasx,
KOrjga QROOHUTbCS TAKOre MAaJioro 3amas3/ibiBaHHs 3aTPYAHHUTEJILHO, OHO
MOXeT OulTh yBeaHuyeHo Ho 30 Mc.

[(Ipumevauune Tak Kak CKOpoCTb 3Byka B BO3AyX€ COCTaBJfieT
okosio 340 M/c, TO 3ana3ibiBaHHIO HA 20 MC COOTBETCTBYET pPAa3HOCTb
X0A0B OTpAaXEHHOro H NpAMOro 3BYKa okoso 7 M, Ha 30 Mc— 10 m.

Taxum o6pa3oMm, npH pacCTOAHHH TOYKH M oT uHcTounHka O6oJee
8 M ana HauboJsiee paHHEro OTPAXKEHHA XKesaTeJabHO, YTOOM pAa3HOCTH

xono8 QO4-OM—QM (cm. puc. 1) He mpeBniiaja 7 M, BO BCAKOM CJY-
yae, He Onsia Gonbuwe 10 M. ITpu aroM caeayer 6paTh HCTHHHBbIE JJHHBI
YKA3aHHLIX OTPE3KOB, a He HX INPOeKUHH Ha YepTexe.

2.6. [Tocnenopartesplible 3arna3biBaHUA NPHUX0OAa OaJbHEHUIHX OTpa-
Kewut (T. €. OPOMEXYTKH BPEMEHH MexAY IMpPpHXOAdaMH OTIEJbHHX
OTPAXKEHHH) TaKXe He JOJIKHB NPEeBBUIAT, YKa3aHHBIX 3HAYCHHI.

2.7. Ilpn pacderax pa3HOCTH XOJO0B BHICOTA HCTOYHHKA HaJ II0JIOM
3CTPAALl HJH CUeHH NpHHHMaeTcHd paBHOH 1,5 M (ypoBeHb pra HCHOJ-
HUTE/AA), a BLICOTA TOYKH NpPHeMa Hajx moJoM — paBHO#A 1,2 M (ypoBeHb
yXa cayluaTtess).

[IpasuabnHOe pacnpelneneHne OTPAKEHHOTO 3ByKa

2.8. OyepTaHua NOTOKA H CTeH 3a/la AOJKHH CMoco6CTBOBATH XOPO-
eMy pacnpejiesieHHIO OTPAXKEHHOT0 OT HUX 3BYKa, HANpapJAf 00JblIYIO
JOMK ero Ha yhaJeHHHe OT HCTOYHHKA caylaTeabCkue Mecrta. [lpu
NPpOEKTHPOBAHHUHK 3aJia CcJleAyeT IpPH NOMOWIH reoMerpuyeckux (syye-
BHIX) TMOCTPOCHHH KOHTPOJHPOBATHL pacnpeneJcHie H 3amna3ablBaHue
NeppulX 3BYKOBHX OTpaXeHHH OT MNOTOJKA H CTeH 3ajla B COOTBET-
CTBUM C yKa3aHuaMu mnil. 2.4—2.6 1 npua, 1.

2.9. [Tnockoe ropu3oHTasbHOE ouepTaHde MnoTonka (puc. 2) He
ABJIAGTCA ONTUMAJbHOI ero ¢opMo#H, YacTb 3ByKa, OTPaAXKCHHOTO OT
TAKOr0 noToJIKa, Nonajaer B pAaCHOJOXeHHBe Ha pPACCTOSAHHM MeHee
8 M OT MCTOYHHKA NepefHHe pPAAH cayuiaTtesed, IANA KOTOPbIX [oCTa-
TOYHAA CJABILHMOCTL O0ecneydBaerCst yxe OJAHHM TNPAMBIM 3BYKOM.
Ecau BoicoTa nepelHed 4aCTH 3aJla CPaBHHTENIbHO BeJHKA, TO 3alas3jbl-
BaHHe OTPAXKEHHOTrO TOTOJKOM 3BYK2 MO OTHOMEHHIO K NPAMOMY 3BYKY
npesbiliaeT YKazaHHble B nn. 2.4—2.6 npeneant. Bmecte ¢ TeM, KaR
BHAHO W3 pHC. 2, yIaJieHHad OT HCTOYHHKA 4YacTh TaKOro MOTOJKA
OTPaXaeT 3BYK He K CJAYWATCeJAM, a #a 3afHII0 cTeHy 3ana. [IpHMbikaf
K 3a/HCH CTeHC MOJ npaMpIM YIJOM, TOTOJIOK JaeT I0c/ie BTOPHYHOrO
OTPaXKeHUsA OT Hee 3anasanpawoulee o0OpaTHOEe OTpaxXeHHe 3BYKa K
HCTOUYHHKY,

2.10. PacnpegenieHne OTpa)KeHHOrO nepejHed 4acThio MOTOJMKA 3BY-
Ka MOKHO YJAYYLWIHUTb YCTPOACTBOM Hal 3CTpadoOd HAH aBaHCUEHOH OTpa-
Karens (puc. 3), HanpasJAKUIErO 3ITOT 3BYK B OCHOBHOM He B Ilepen-
HHEe pAABR, a K OoJsee yhaZeHHBM caymatenaMm. Orpaxarenw 1ene-
coo6pa3Ho NpHAaTh MOKa3aHHoe Ha pHC. 3 BhIIYKJA0e odepTadHue, abec-



Puc. 2. Pacnpe-
HejeHHe  OTpa-
KEHHH OT rao-
CKOro rOpH30H-
TAJABHOrO no-
TOJKA

Q: 1 Q; — nonoxKe-
HHA HCTOYHUKA
3BYKA

Puc. 3. 3ByKo-
oTpaxareab B
nepepHen YacTu
[OTOJIKA

Q: u Q> — nonoxe-
HiISE HCTOYHUKS
ABYKa

HeydBaiolliee Xopoilee paclpefenieHHe OTPAXKEHHOI0 3ByKa NPH pPAasHBLIX
NONOKEHHAX HMCTOYHHKA. B BHIe TakKoro oTpaxaTesss BbIOJHAEeTCH
nepelHdas 4YacTh IOTOJIKA HJAM YCTpauBaeTCs OTpaxaTe/b, NOJABEIIH-
BaeMblii NOJ TNOTOJAKOM OTpaxarteib JAOMKEH HMETb MACCY He MeHee
20 xr/mM®* U MomxKeT OLITb BBIIOJHEGH U3 XKeNe300eTOHa, WTYKATYpKH
M0 CeTKe HJH HHOIQ MaTepHaJa € MaJsblM KO3I(PPHUHEHTOM 3BYKO-
noryoinedHus (He OGosee 0,1 Ha yacToTax, YKa3aHHLix B M. 3.2).

2.11. Pacnpenenenne 3ByKa, OTPayKEHHOro 3aJHed 4acThbK MNOTOJIKA,
YAYy4LIAeTCH, €CJH IOTOJOK HMEET HAKJOHHBH, NPUMBKAKWHKHA K 3aJHEH
CTeHEe y4acToOK (puc. 4,2 u 6). B pesyabTaTte 3TOro OTpaxKeHHBIH 3BYK
HanpasJsercd, MaJo 3ana3fipiBas [0 CPaBHEHHIO C NPAMBIM 3BYKOM,
Ha 3ajHde MeCTa mnaprepa, yJayuilas TaM CABMHMOCTh., Ta Xe LeJb
AOCTHraeTcd HaKJOHOM B CTOPOHY cayliatenel 3anHelt crennl (pHC. 4, 8).
TlonesusiM oKaswBaercst (B Tex chyyesax, Korja 3TO corjacyercsa ¢
APXUTEKTYPHBIM 3aMbICJIOM) H HAKJOH B CTOPOHY cayuiatejed OGOKOBBIX
CTeH, YBEJHUHMBAIOUIHH IPUXOASAUIYI0O K CJAYLIAaTeJNSM JOJAI0 3BYKOBOH
HEPrHy MepBbIX OTPaXKEeHHH OT 3THX CTEH.

2.12. YacTo npumenswolleecd B ITIpaKTHKE TPOEKTHPOBaHWA 3aJ0B
pacu/ieHeHHe IOTOJNKA CEeKUHAMH (PUC. o) JaeT MNpH NPaBHIABHOM HX
OUEPTAHHHN XOpolllee pacnpenesieHne OTPAXKEHHOID 3ByKa. 3Jech caeayer
ofpaliaTs BHHMaHHEe Ha TO, YTOGHLI 3BYKOBBIE OTPAXKEHHA OT CMEXKHBIX
CeKUKIl flepeKphinann Apyr Apyia. Cekiinmd, H300paXCHHIC Ha pHC. O, q,
HeJlO0CTAaTOYHO YAOBJIETBOPHTEJBHH, TAaK KAK OTPaxeHHUA OT CMEXHHX
CeKI[M# He [epekpuiBAIOT JPYyr ApYyra, BCJAEACTBHe uvero ofpasyorcs
30HB!, JHUIUCHHBIE TEOMETPHYCCKHUX OTpaxeHHH (ApU TOCTPOEHHH OTpPa-
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Puc. 4, PauuoHnans-
Hble THNObLI APHMDI-
KAHHA TIOTONKA K
3aiHeH CTeHe

a 6 — HaKJOHHBIA
Y4YaCTOK NOTONKa, 8 —
HAKJOH 3aJHell CTEHR!

N7

JKEeHHA OT Kpas CeKUHMH TOYKAa T€OMEeTPHUYECKOIrO OTpaXKeHHd B COOTBET-
CTBHH ¢ 1. 1 npua. 1 QOeperca Ha paccrogHud 0,5 M oT Kpas). Cekuus
Ha PpHC. 5,6 H 8 He HMEIOT 3TOro HEAOCTATKA: HX TreOMeTpHUecKHe
OTpaXKeHHa NepeKpHBalT APYr Apyra. Takoro poja CeKHHH BLINYKJOro
ceyeHHsl (CM. pHC. O, 8) MNpeANOuUTHTEJbHee, TAaK KaK OHH XOpOollo pac-
NpefessioT OTPaXeHHBIH 3BYK IpPH pa3HRIX I[OJOXEHHSIX HCTOYHHKA H
NnoBblIAOT AHPDY3HOCTL 3BYKOBoro mnons B 3aJje (cM. nm, 2.16—2.21).

2.13. MnTeHcuBHble MaJo3anasjniBawouire (cM. nn. 2.4—2.7) otpa-
XKeHHsA OT OOKOBBIX CTGH BE€CbMa BAaMHbl AJf JOCTHXKEHHS XOpOllIeH
aKycTHKH 3aJna. llpH Boifope ouepraHHH CTeH B I[JJaHe HMEIOT CHJIY
Te e coobpaxeHusi, uTo H AJA noTtoqaka. OcoGeHHO BaXXHOH fABJAeTCA
IIpaBHJbHAas KoOH$Hrypauusa c¢TeH BOJH3H 3CTpaAnl HJAH cUeHBl. [lph
JIOCKHX MNapaJieJbHbIX OOKOBHIX CTEeHAaX OTpPaXEeHHA OT HX Y4YaCTKOB,
NPHJEralolluX K clieHe HJAH 2CTpajie, NONajalT B NepeJHHE DAALI CJY-
mratesied, rjae Jaag CABIMHMOCTH JOCTATOYEH IPAMOH 3BYK HCTOYHHKA
(puc. 6). BmecTe ¢ TeM 3ana3iblBaHHe 3THX OTPAXXEHHH IO OTHOLUEHHIO
K IpsAMOMY 3BYKY INpeBblIaeT yKasaHhuhe B nn, 2.4—2.6 npepess,
€CJIM ILINpHHA TNepeaHeH 4YacTH 3aja CPaBHHTEJbHO BeJHka. llosoxenue
yJaydIlaeTcd MNpH YCTPOHCTBCG TNepegHed 4acTH OOKOBLIX CTeH B BHIE
oTpaxaTtena (puc. 7) THOa, ONHCaHHOro Anasa noronaka (c¢cMm. n. 2.10),
H YMCHbIUEHHH IUHPHHBI 3aJa B MepeJlHEH €ro 4acTH.

SdDEKTHBHO YJeHeHHE CTeH CeKUUsIMH (KaK 4 A4 IOTONKA —
cM. n. 2.12). Ilpu 3toM cJjeayerT cJeAUTb 3a TeM, 4YTOOLl OTPaXKEHHA

8
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SOOMEMBUNCLAUX
OmpaXenuu

Puc. 5. PacujeHenne NMOTOJKA CEKUUAMH

a — KeyAOBJETBODHTEJAbHbIE OUepTaHHA Cexuuft; 6, 8 — yA0B-
ACTBOPHTEALHLIE OUWEDPTAHHUA CeKUHH

e — r— ik ]}

Puc, 6. Pacnpenenenie oTpaxeHHR NPH mnapaJjieiib-

HbIX OOKOBbLIX CTE€HAaX

2—1437
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Puc. 7. 3BykooTpaxarenu B nepeaHed 4actu 60-
KOBbIX CTEH

Puc. 8. dopmbl 4JeHEHHSI CTEHbI CEKLHUAMH



Puc. 9. Orpaxe-
HHUA 3BYKa OT
BOTHYTOU  3a]-
HEH CTEeHDI

Q — HeIXONYCTUMOEe
IOJIO’KEHUe LeHTpa
KPHBHU3HEI, 6 — HO-
NYCTHMOE IOJIoXe-
HHe NeHTpa KpH-
BH3HBI

A
+
-
ﬂ }
— -
J‘ r>?2a 4

OT CME@XHBIX CeKLUHH mepekpbiBaju Apyr Apyra. lIpuMeprl TaKHX CeKIHH
JaHbl Ha puc. 8.

2.14. PazMepnl JawlIHX HanpaBJeHHble OTpaXeHHS oTpaxkartelen
OKOJIO CUeHbl H/JIH 3CTpalbl U CEKHMH Ha I[OTOJKe H CTeHaxX JO0JXKHh
ObITL AOCTATOYHBI AJA BLINOJHEHHA YCJOBHH TeOMETPHUECKOr0 oTpaxe-
HHsA (B COOTBeTCTBHH ¢ 1. 1 npuna, 1). 310 Ke  TpeboBaHHE

JIOJIXKHO BBINIOJIHATBLCSH M AJS HAKJOHHBIX YYaCTKOB NOTOJKA HJH 3ajHen
CTeHbl, MOKa3aHHbIX Ha pHC. 4.

Mpenorspamede KOHUCHTPAUHUH OTPAKCHHOrO 3BYKA

2.13. B 3ane He noskHO ObITb BOTHYTHIX TNOBepXHocTel, ob6Janalo-
LIKX CBOMCTBOM KOHUEHTPHUPOBATh OTpaxkKaeMbli HMH 3BYyK. Ha puc. 9,a
110Ka3aHa B IJlaHe BOTHYTas 3aJHfisd CTEHa 3aJa, LUeHTDP KPUBH3HLI

2% 11



KoTopo C neXHT HenmoZalleKy OT HCTOYHHKa 3BykKa Q. Kark BuaHo
H3 DHCYHKa, OTPaXeHHbIH OT CTEHW 3BYK co6HpaeTcs B HeSoJblION
obnactH 3ana. Takasa KOHUEHTpalHd OTPaXKEHHOIO 3BYKa ABJAAETCS
KPynHbIM akycTiueckKHM nedektoM. [Ipu 6oabuioM 3ana3nbiBaHHH oTpa-
KEHHOr0 3BYKa MO CPaBHEHHIO C MNPAMHLIM B 3TOM CJyyae BO3HHKAaeT
CHJIbHOe 3X0. Ho W npu MeHplieM 3amasgbiBaHHH NOAYYAIOTCA yXy/Lle-
HHe pa300puHBOCTH peYH M HeNpHATHAs MeCTHash HepaBHOMEpPHOCThb
3BYKOBOI0O IoOJfA, NpHYEM C ImepeMelieHUeM HCTOYHHKA MNepeMellaeTcs
H 006/1aCTb KOHUEHTPALUHH OTpa)XeHHOro 3ByKa. Bo H36exaHHe KOH-
UEHTPAUHH UEHTP KPHBH3HH cTeHH C J0JXKeH HaXOJHTbCA Ha pac-
CTOAHHH OT Hee, NpeBHIUAKOIEM, MO KpadHeH Mepe, B ABa pas3a pac-
CTOSIHHE OT CTeHBl 0 HcTounHxka @ (puc. 9,6). ITo caeayer uMeTh
B BHAY H NpPH YCTPOHCTBE KYIOJOB H CBOJOB, KOTOPHX HaJo H30erarh,
TaK KaK OHH MJA0XO CKa3biBAlOTCA HA aKYCTHKE 3aJ10B.

[To Tofi Xe npHynHe, KaK MNpPaBHJO, He JOJXKHBE JONYCKaTbhCH
3aJIbl, HMEWLIHe B MJaHe Kpyrayw, 0BaJ/JibHYI0, MOAKOBOOOGPA3HYIO HJIH
APYryio ¢GOpMYy ¢ KPHBOJIHHEHHBIMH BOTHYTHIMH CTeHaMH. 3aJH C TaKH-
MH OYepTaHHAMH JONYCTHMH JHIWb TMpPH CHeNHaJbHOM PpacuJieHeHHH
BOTHYTHIX MOBEPXHOCTEH, NpPeROTBPAllaioUIeM KOHIEHTPALUIO OTPaIKeH-
HOrc 3BYKa, H NPOCGKTHPOBaHHe HX CJeAYeT BeCTH ¢ 006f3aTesIbHHM
PHBJIEHEHHEM CMEUHaJHCTOB-aKYCTHKOB.

[IpuMeuaHue Bunyknbnie noBepxHocTH (cM. pHc. 8), Hao6oporT,

CO3Jal0T paccesHHOe OTpaXKeHHe 3BYKa H MOBLIIAKT AUPIY3HOCTL €ro
B 3ase (cMm. . 2.19).

O6ecneyeHne nocratounon AMdPy3HOCTH 3BYKOBOro noasg

2.16. OgHUM H3 BaXXKHHX YCJOBHH Xopouleii aKYCTHKH 3aJia ABJfET-
ca AocraToyHada AHP¢y3HOCTh 3ByKoBOoro mnoas (n. 7 mpua. 3). Has
NOBHIUEHHA JHPGPY3HOCTH HeoOXOZHMO, YTOOH 3HayHTeJbHAR YacCThb
BHYTPEeHHHX IMOBEPXHOCTEH 3aJa co03JaBajia pacCessHHOe, HeEHanpasJieH-
HOe OTpa)KeHHe 3ByKa. IDTO JOCTHraercs pacuJieHeHHeM MnoBepxHocTen
6aNKOHAMH, NHAACTPpAMH, HHIUIAMH, ONHCAHHHIMK BHIIE CEKIHSMH H
TOMY MOAOOHLIMH HepOBHOCTAMH. BMectre ¢ TeM Tpebyercs (cM. nm. 2.8—
2.14) v HanpaBJIeHHOCTh PAaHHHX 3BYKOBHX otpaxenuil. Ilpu akycru-
YEeCKOM MNPOeKTHPOBAHHH CJeAyeT coueTaTh 3TH HECKOJbKO MNPOTHBO-
pevallHe Apyr Apyry tpefopaHusi NpH MOMOIM pa3HOM CTeNneHH pac-
YJeHeHHUd OTHeJNbHbIX NMOBEPXHOCTEH 3aJja.

2.17. 'nagkue 6oJiblliHe TNOBEPXHOCTH He CNOCOOGCTBYIOT ROCTHXKe-
HHIO Xopouwlei AHPDY3HOCTH., OcobeHHO HeXxeJlaTeNbHH TIJajJKHe mnapaJi-
JeJbHBle ApYyr APYry MJIOCKOCTH (006HIUHO 3TO OHBaIOT GOKOBble CTEHH
3aJa); OHH BHI3BIBAIOT <«MOPXaolllee 5X0», MoJiyyaiollieecs B pe3yJbTaTe
MHOTOKPATHOrO OTpaMXeHHA 3ByKa MexXAy HuMH. PacujieHeHHe TakKHX
cTeH ocqaaGaser 310oT 3¢dekT H yBeauuuBaer AuPpPysHocTb. [loBHinaer
AHODY3IHOCTL M HeOOAblIOE OTKJAOHEHHE CTeH OT MNapaJsveNbHOCTH
(puc. 10).

2.18. Ha noBepxHOCTAX, CO3A2I0ILHX HalpaBJeHHble MaJo3ana3ibl-
BalolUIHe NO OTHOWIGHHIO K NPAMOMY 3BYKY OTpaxKeHHd (cM. nmn. 24—
2.6, 28—2.14 v n. 3 npua. 1), ujeHeHHe MOXeT COBCEM OTCYTCTBOBATD,
& eCJH OHO HMeeTCs, TO He AOMKHO CO3MaBATb CHJIbHOIO pacceHBaHHA.
TakoBLl, HanpHMep, CEKLUHH, MOKa3alHble Ha pHC. D,0,8 H 8. ITH CeKILHH
AAIOT HAMpasBJeHHBle OTPaMKEHHA (eCJH BBHIMIOJHEHbl YKa3aHHble B 1. |
npua. 1 ycaoBus TNPUMEHUMOCTH TEeOMETPHYCCKHX OTpaxeHHH) H He-
CKOJIbKO DACCEHBAIOT OTPAXKEHHBIH 3BYK.
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2,6-3° 5-6"

Puc, 10. HenapaaneapHbie GOKOBLIE CTEHbBI
a — cKoc o6eux CTeH, 6 -—~ CKOC OOHOHN CTeHR!

Puc. 11. OTpaxkeHus OT NonepeyHblX NMUJAACTP U pedep

a — NpAMOYIoJsibHbie NUJAACTDPHI HAKE pebpa; 6 — NUAACTPBl HJAH pebpa ¢ TOPAMBIM
YoM

Ha noBepXHOCTAX, MAILNHX Majo3ana3[biBaloliHe OTpaKeHUsl, He-
LONMYCTUMO YCTPOHCTBO MONEPEUHBIX NPAMOYrOJIbHLIX MHUAACTP WX pedep
no tuny puc. ll,a. Takue 3jeMeHTHl BH3BIBAIOT OO6paTHbLIE OTPaAXKEHHS
3BVKa K JCTOYHHKY, NpHUYEM BO3HHUKAIOT 110KA3alHble Had PHCYHKE 30HH,
JULUIEHHBIE TeoMeTPHUYeCKHX OTPaXKCHHHU. ITO HMeeT MECTO TaKXe V
NUJASACTp HAH pebep awOOro Npoguisi, HMELEro MpsMod YroJ cO CTO-
PDOHBI MCTOYHuKA (puc, 11, 6).

2.19. CunrHO pacceuBamMMe JIeTaau  1enecoo0p43HO  pasMewlaTh
Ha HNOBepXHOCTHAX, He LalINHX MaJo3ana3jblBaIIHUX OTpaXKeHuk, Ha-
NpaBJeHHbBIX Ha cJayliaTteJbCKHe Mecta. XOpOLIO pacCeduBalTCH 3BYKO-
Bhl€ BOJIHLI, JJYHA KOTOphIX OJaHM3Ka K pa3MmepaMm jgeraqan. Ocobo
BHICOAUBI AJIA 3TOIl LUeJH 3JEMEHTH, HUMeloillHe KPHBOJIMHEHHOEe BbIIYKJOE

13
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Puc. 12, OpueRTHPOBOUHBIE pa3Mepbl NEPHOAUYECKHX YJCHEHHH, obecmne-
YHBAIOUHE pacCessHHE OTPAIKEHHOro 3ByKa PAa3HHLIX 4HACTOT

ceueHHe (Hanpumep, 1o TUny puc. 8 uaud no tuny [II puc. 12), Koropnie
pPacceuBaOT Takxke H 0OoJiee KOpoTKHe BoJHHBL. O6JiafaioT 3THM CBOHCT-
BOM H TPeyroJbHule nuaAactpul (THn [/ puc. 12).

2.20. [lpy nepHOJHUYECKH P2aClOJIOXEHHBIX R[WAACTPAaX pacCeHBaHHE
3BYKa 3aBYMCHT He TOJIBKO OT (ODMBLI U pa3MepOB HX CEYEHHUM, HO H OT
miara nuasictp (cM. puc. 12). 3awmrtpnxoBaHHasi 00JacTb Ha pPHCYHKE
MOKAa3blBaeT MPUMEPHBIC Npeleshl, B KOTOPHIX Ji€WKaT pa3Mepbl MUJACTP
H HX 1lar, AaouniHe CYLIECTBEHHOE pacCceHBaHHe OTPAaXKEeHHOro 3BYKa B
yKa3aHHblX Ha 3TOM pHCYHKe objacTsX 4actoT. [luascTpel BbIyKJOro
H TpeyroJbHOro CedyeHHd, KaK cKasaHo B n. 2.19, pacceHBalT Takxe
H OoJee BLICOKME YACTOTbl MO CPaBHEHHIO ¢ MNOJYYAIOLUMHCH U3 pPH-
cyHka. Meakue saeMeHTHl pa3MmepoM 10—20 cM paccedBaloT JHIIB
qactoThl Bbitte 1000 'u. ddbdekTHBHOC paccewBaHHe B 06s1aCTH 4acTOT
200—600 TI'n pmator nHAsiCTPHl ¢ pa3MepaMH 1—2 M no LIHpUHE H
0,5—1 M uo raybuHe npu 1ware ujgeHenusa 2—4 M. Ecad ux ouepraHue
10/IBEPTHYTh JaJbHEHLIEMY 4YJeHeHHI0, T. €. NpHAATh KPYNHLIM 3Je-
MEeHTaM JONOJHUTENbHYIO MeJIKYIO JeTaJHPOBKY HJH CJeJiaTb HUX Bhi-
NyKAoH ¢GhopMuel, TO Oy/eT AOCTUTHYTO pacceHBanHe B ULIHPOKOM JAHarna-
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30He 3BYKOBHIX yactoT. PaccenBaoiuui 3Q¢eKT 4YJeHEHUH YJaydIIaeTcs,
eC/l HMX IUar HeperyJaspeH, T. €. PAacCTOSIHHA MEXAY CMEeKHBLIMH YJIeHe-
HUSIMH He OJAHHAKOBH 10 BCEH pPaCUJIeHCHHOH 110BepXHOCTH.

DasnkoHBl, JNOXXKH H CKOiIeHHHEe creHH (cM. puc, 10) NOBHLIAIOT
anddy3HOCTh 3ByKa B 3aje TakKXe M Ha TakKHX HH3KHX 4acToTax,
Ha KOTOPBIX MHJACTPH, NPAaKTHYECKH NpHMEHSICMBe B AaDXHTEKTYDHOH
IP2KTHKE, He JaloT, COrJacHO puc. 12, N0CTAaTOYHOrO pacceHBaHH4.
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2.21. Ynenewne c MenkuM perysasipubiM maroMm 5—20 cMm (sanps-
Mep, OT/AeJiKka MOBEepPXHOCTeH JAepeBAHHBIMHU peidikaMd HJH BOJHHCTON
acOog)anepoft) BbLI3bIBAGT MEPHOAHUECKHE OTPAXKEHHH KOPOTKHX 3BYKO-
BHIX HMMNYJbcOB (HanpuMmep, YAapoB, XJIONKOB W T. 1.), B pe3yJbTaTe
Yero BO3HHKaeT HENpHATHOE MNOACBUCTHIBAHHe, HCKa)amwliee 3BYK.
ITo9TOMY OTHAENOK C TAaKHM YJieHEHHeM cJjelyeT usberaib.

baakounl

2.22, B 3anax BMecTHMOCTBIO Gojiee 600 caywarenefi mesecoo6pas-
110 VCTPOUCTBO OJHOrO HJM HECKOJAbKHX OaJKOHOB. DTHM JOCTHraloTCH
CHH}KeHHe oObeMa 3ajla, yMeHbllleHHe ero MJHHbBI M pacujieHeHHe CTeH,
YTO CNOCOOCTBYET XOpouIed aKYCTHKe,

OTHowenne BhIHOCA BaJIKOHZ @1 K CpelHell BbICOTe MNoabaJKOHHOM
nasyxu b, (puc. 13) momxHo OblTh He 6Gonee 1.5, Takoe e oTHOLIEHHe

HONAKHO cobaogaTtheas M B Jo0Xax. Jaa nasyxu Han 6ankoHoM (echH

ay
Hal HHM HeT BhilleJiexallero 6aakona) OTHOILeHHE —— MoOXeT OHITh

he
yBeadueHo g0 2. Ilpu co6ai0aeHHM yKa3aHHOro YCJAOBHS ROCTHraKTCA
Xopowas CAbLIHMOCTE H pa30opuuBoCTh B IMy6HHE 3THX Nasyx.
Haknon notoaka nmasyx Hag u nog 6ankoHom (cM. puc. 13) Takxe
yAyUullaeT CAbIIIKMOCTD B na3yxax.

fipoduns noaa

2.23. Tlon naprepa H 06aJaKOHa [ROJIKEH HMeThb npoduasp, obece-
UUBAKILUKH XOPOUIYI0O BHAHMOCTD 3CTPAaiAbl HJAH CHEHbLl. DTO BaXKHO H HAJA
aKyCTHKH 3aJia, TaK KaK npH coOJioAeHHH YyKa3aHHoOro TtpeboBaHUs
YMEHBLIAKOTCA MNOIJOUEeHHe INPAMOro 3ByKa IIDH paclpoOCTPaHeHHH ero
OT HCTOYHHKA HAJX CAYIIATSAAMH U 3IKPAHUPOBAHUHE CAYLIATENAMH APYr
apyra. C 3ToR jkKe LeJbI0 BBICOTA 3CTpajbl HJM aBaHCUEHH Haj ypOBHEM
puJieraipoutero rnoJja naprepa Ho/xHa ObIThb He MeHee | M.

[Ipumeuanune [loctpoeHue npoduas nona naprepa W 6aJsKOHA
C YKJOHaMH OTHAEJBHBIX Y4YaCTKOB, 06¢CNeYHBAIOUIHMHU XODOUIYIO BHAU-
MOCTb, MPOHM3BOJHTCH MO INPaBHJAAM aPXHTEKTYPHOro I[IPOEKTHPOBAHHS
3PHTEJbHLIX H JEKIHOHHLIX 3aJ10B.

3. BPEMSA PEBEPBEPALHH 3AJIA

3.1. OAHKEM H3 BaXKHBIX YCJOBHH XopolicH aKyCTHKH 3ana sBJSCTCH
HajJJexalee BpeMA peBepOepalndH, xapakrepusyoulce oOlYIO I'yJKOCTh
noMculeHiis. IlpH 3TOM caeAyeT NOMHHUTb, YTO OJA JOCTHXEHHUs YeTKO
onpexesieHHoro BpeMenu pepeplepaunn (cM. n. 11 npua. 3) Tpebyercs
aocratoyuas AU PY3HOCTh 3BYKA B 3ade.

3.2. Jiyna 3aJ0B MHOroieJleBoro Ha3zHadYeHHdsi, OXBaThLIBACMbIX HACTOA-
M PykoBOJACTBOM, MOCTATOUHO TPOH3BECTH pacueT BPEMeHH peBepoOe-
pauuH nHa Tpex uactorax: 125, 500 u 2000 I'u.

Pekomeuayemoe spems pesepbcpaumn

3.3. Ha puc. 14 3arymcesBannas nojoca noxasbiBaeT pPeKOMCHAYEMbIe
npeaenn pacyeTHOro BpeMeHU pepepOepaund Ha uvactoTax oT o500
a0 2000 [y aas 3aA0B MHOTOUENEBOTO HA3HAYCHHA B 33aBHCHMOCTH
oT o6beMa 3aaa V. HuxufAd rpanuduna noJjochl GJaH3Ka K ONTHMAJbHOMY
BpeM€HH peBepOepaunuy Ana KHHONOKa3a H 3BYKOYCHJIEHHS DeyH, a BepX-
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HAA — OJA KaMePHOH MY3LIKH H COJHUCTOB. PeKOMeHAyeTcsd B OCHOBHOM
NPpUAEPXKHBATLCA KUPHOH JIHHHH, INPOXOAsIEd nocepelHHe [OJIOCHL.
JTa JHHHSA ABJAETCA Pa3yMHBIM KOMIIDOMHCCOM JJ8 3aJ0B MHOroueJe-
BOrO Ha3HaycHHA.

3.4. Ha wvacrorax Huxe 500 T'u ponyctdMo (HO He o6s3aTenbHO)
HEKOTOpOEC yBeJHUEHHe BpeMeHH peBepbepaHHu ¢ TeM, 4TOOBl Ha HacCTOTE
125 I'u oo Bo3dpacrano He 6osee ueM Ha 409% no cpaBHeHHIO C BpeMe-
HeM peBepOepauud Ha yactote 500 ['u.

Pacyer cpeanero ko3dpuuHUeHTA 3BYKOMOIJOMIEHHS

3.5. lnisa pacyera BpeMeHH peBepOepaliu 3aJjla HaAO MNpeJBapH-
TeJBHO MOACYHTATL ero BO3AVIIHHIA o06beM V, M3, ofwmyw nJomanb
BHYTPEHHHX MNOBepXHOCTeH So6wmy, M2 H o0myw IDII3 (3KBHBaANEHTHYIO
naowanb 3ByKonoryouleHus) Aosm, M2 (cM 1. 9 npun. 3).

O6maa 2II3 Ha uyactoTe, AN KOTOPOH Belercs pacyer, Haxo-
AUTCA 110 PpopMyJie

Aoy = ZaS + ZA + 0go6So6u s (1)

rie XaS — cyMMa IpPOH3BeACHHHA nJjowafed OTAeJbHHX MOBEPXHOCTEH
S, M? Ha nX K03 dHIHEeHT 3BYKONOIJIOLIEHHA O HOJS JaHHOM
YaCTOTHI;
2A — cymmMma 3113, M2 caymaTeselt U KpeceJ,;
Qxo6 — KO3(pPHUUHEHT HA06aBOYHOrO 3BYKOIOIVIOUIEHHS, YUHTHBAIO-
IHH [A00aBOYHOE 3BYKOIOIJIOHIEHHE, BHI3LIBAE€MOe IpOHHKA-
HHEM 3BYKOBBIX BOJH B pas3JHuYHble HI€JH H OTBEpPCTHS,
KoseOaHHAMH pa3HooGpas3sHHIX THOKHX 3JIEeMEHTOB H T. II.
KoadduuneHT 3TOT YYHTHIBAEeT TaK¥Ke MNOIVIOLIeHHEe 3BYKa
OCBETHTEJBHOH apMaTypoH H ApyruM oOopyloBaHHeM 3aJa.

3.6. KoapdHuuneuTs 3BYKONOIJIOILEHHA pAa3HBIX MAaTepHaJioB H KOH-
CTPYKUMH, a Takxe OJIII3 caymwartened H Kpecel HOaHH B MNpHJA. 4.
[IpuBenensnie B TabJnlle 3HAYEHHS MOJYYEHbl NYTEeM HU3MEPEHHUS peBep-
OepauMOHHBIM METOAOM, JHalWHM Ko3¢(PULUHEHT 3BYKOIOIVIOUIEHHS,
YCPEeAHEHHHH JAJA pa3HooOpa3HbiX HAaNpaBJeHHH NaJleHHd 3BYKOBHX
BOJIH. 3HAUeHHs 3TH B3ATHL B CpefHeM O pa3HHM HAaHHLIM C OKpYyrJe-
HHEM.

3.7. KosdduunedT n06aBOYHOrO 3BYKOMNOIJOIIEHHS COpos MHOIO-
IIeJIEBRIX 3aJI0B pacCMaTpUBAaeMOH KaTeropHM B CpelHeM MoXeT OHThb
npuHAT paBHBIM 0,09 Ha vactrote 125 T'm u 0,05 nHa uacrorax 500—
2000 TI'u. Hns 3anoB, B KOTOPBHIX CHJIBHO BBIpa’K€HHl YCJOBHS, BhI3HI-
BaloliHe [J00aBOYHOE 3BYKONOIVIOILlEHHe (HanpuMep, MHOTOYUCJEHHbIE
1eJidi H OTBEPCTHA Ha BHYTPEHHHUX MNOBEPXHOCTAX 3aJ/ia, MHOrFOuHCJeH-
Hble THOKHe 3JeMeHTHl — rubKkue alaKypel H INaHeJH CBEeTHJbLHUKOB
H T. ), CJelyeT 3TH 3HAUeHUR yBeJHUUTh npuMepHo Ha 30%, a B 3a-
Nax, TAe 3TH YCJOBHS BHpaxeHbl caabo, npumepHo Ha 30% yMeHBIUHTD.

3.8. ITocse HaxoxAeHUSA Aosm NOACYHTHIBAETCA O — CPEIHHNH KO3(-

(UL HEHT 3BYKOIOIJVIOLIEHHST BHYTpeHHefl MOBEPXHOCTH 3a/7a Ha JaHHOH
yacToTe:

a=—c—" (2)
Pacuer spemenu pesepbepayuu.
3.9. Bpemsa pepepbepauun 3ana T, ¢ Ha vacrorax Ao 1000 Tu

HaXOAHTCH MO (dopMyJe DApUHTA:
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0,163V
T — — (3)
Sobwy P ()

rae V —ob6bem 3ana, M?;, Soew — of0mas nJuollaib BHYTPEHHHX [10-
BEepXHOCTEH 3asa, M2,

EE((I):-——ln(l——c?) — (YHKUUA cpeiHero Ko3dguuHeHTa 3BYKONOIJIOLILE-

HHSl @, 3HAYEHHA KOTOPOH IPHBEAEHHI B IPHJI. .
Ha uyactorax Boiwie 1000 I'u cyumiecTBeHHOe 3HAYEHHE UMeEET IOTIJIO-
lueHHe 3ByKa B BO3JylUHOM o0beMe 3aja H BpeMs peBepOepalliH
HaXOAUTCA 0 dopMmyae
0,163V

T = —
Sobw, ¢ () + nV

rae n — Ko3agpoHIUHEeHT, M~} yYHTHIBAIOLIHA MOrJIOUIEHHe 3BYKa B BO3AY-
Xe M 3aBHCALUHH OT TeMIepaTyphl H OTHOCHTEJIbHOH BJAXHOCTH
BO3AyXa. J3HaueHdHs Ko3¢p¢uiieHTa n NpPUBEAEHbl B NpHJI. 6.

[Ipumeuanne. O6puHO BMecTo n paercsi B 4 pasza MeHbLIHN
KospduuueHT m, 1 Torga nV npudumaer sug 4mV.

3.10. Ilpn pacuere BpemeHd peBepbepallid cJeAyeT HAJAS 4acTOT
125 u 500 I'u Bect pacuer no dopmyas (3), a ans yactoth 2000 I'u —
no ¢opmyne (4). B npua. 4 u 6 npuBeaeHbl AJS CNPaBOK 3HAYEHHA O
H N TakKXe U JJd HEKOTOPLIX APYIrHX 4YacTOT.

3.11. B pacuere BpeMeHH peBepbepauud 3ajia, KaK MpaBHJO, NPH-
HHUMaeTcs 3anoJiHeHue cuaywarteasMu 70Y% obuiero KoJaHYeCTBa MeCT,
III3 ocranbHBHIX MeCT NPHHHMAaETCA KakK JJs nycThix Kpeces. CorgaacHo
ONbLITHBIM [JAaHHBLIM, NPH JAaJJbHEHIIeM 3aMOJHEHHH CJAylaTeJaaMd MecCT
ceepx 70% O2I13 yxe He Bo3spacraer. B 3anax, ang xotopblx Haubotee
BEPOATHO 3alOJHeHHe cayliateJsaMd MeHee 70Y MecT, chaelyeT pacyer-
HbIH TPOLEHT 3aMNOJIHEHHSI COOTBETCTBEHHO VMEHbLIATh.

[IpumMmeuanne, III3 caymwarenei B HacToslliee BpeMs 4YacCTO
PACCUYHTHIBAIOT HCXOAA M3 KO3(p(PUUHeHTA 3BYKOMNOIVIOUIEHHA IJOllagH
[1oJ1a, 3aHATOH CAYIIATENAMH, ¢ HEKOTOpPbIMH Ao0aBKaMH Ha Kpast 3TOH
njaomaad, PekoMeHayeMbi pacuer no III3, npuxoasuiedcs Ha OJHOTO
caywmartenas, 6oJjee NpoCT H AJg 3aJ0B pacCMaTpPHBAEMOro THIOA C IJIO-
lmanpo nosa okoJgo 0,6 M? Ha cayuiatessi JaeT He MeHee TOYHHIH
pe3yJbTar.

3.12. Utob6nl BpeMsa peBepOepalnu MeHee 3aBHCEJO OT IHpOIleHTa
3afoJHEHHA MecCT, uejecoobpa3Ho 000pyAOBaTh 3aJ MSITKHMH HJH IOJY-
MATKHMH KpecJaMH, OOUTHIMH BO3AVXONPOHHUACMOH TKaHbi. B 3anax
C JXXeCTKHMH KpecJsaaMmH, o00JajaroliiMH  HE3HAYHTEeJbHHIM 3BYKOIOIJIO-
LuieHYeM, BpeMsi peBepOepaluH MaJjO3aMOJHEHHOrO 3a/ja CHJAbHO BO3-
pactaeT IO CpaBHEHHIO C 3aMOJHEHHBIM; 3 TaKHX CcJaydaax caenyer
obpawaTth ocoboe BHHMaHHE Ha TO, 4yTOOBl pacyeTHOe BpeMsi peBepOe-
palHH He ObiJ1I0 3aBBLILIEHHBIM 10 CPaBHEHHIO CO CpeAHeH JIMHHEH, IMOoKa-
3aHHOHW Ha pHuc. 14,

3.13. Ilpu pacuyete BpeMeHH peBeplepalnu B 3ajaX CO CIEHOH,
0060pYIOBAHHOH KOJOCHHKAMH, JHAeKopalusaMH, 3aJAHHKOM H KYJHCAMH
H oTAeJeHHOM OT 3aJja noprajaoM, obbeM U MNJOLILAAH BHYTPEHHHX
[IOBePXHOCTEN CLUEHBl He YUYUTBIBAIOTCA, a BBOLHTCA INJollalb TNpoeMa
CUEeHbl ¢ Ko3(h¢UUHEeHTaMH 3BYKONOIJVIOUIEHHSA, NPHUBEJEHHBIMH B INpPHJL. 4.

3.14. BpeMs pesepOepauuu cjelyeT NOJACYHTHIBATD HCXOAS H3 Mpex-
nojsaraeMoil oraenxkHd 3ana guas dacror 125 u 500 ' no ¢opmyae (3),
a ana yactorel 2000 I'm nmo dopMmyne (4). Ecan O0HO OKaXeTcsd MeHblle
pekoMedayemoro (puc. 14), craeayer yBeauunTb o0O0beM 3aJa, ecCjH

* (4)
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OoJbiie ~— y0aBUTh, TO BOZMOXKHOCTH, 0OLEM U YBEJHYHTL 3BYKONOTAO-
mieHHe (cM. mn. 4.1—4.4). Peryaupoeky o0beMa 3aJga cJaeayeT NPOH3BO-
JUTh HA PAHHUX CTAAUAX NPOEKTHPOBAHHUA 3LaHHA.

3.15. BhisicHHTb, HAacKoJbKO TpebyeTcss u3MeHUTh, obumyio 313 3a-
Ja, MOXXHO chaeiywlHiM o0pa3oM. Hcxoas H3 TpeOyeMOoro BpeMeHH

pesepGepaunn T, BouncaseM (o) gas wacror 125 u 500 TI'm B coor-
BCTCTBHH C dopMynoit (3):

@) 0,163V (5)
L} =— — =
v T'So6m
a i yactotel 2000 ' — B cooTBeTCTBUM ¢ dopMyson (4):
— (0,163 —Tn) V
a) = - e 6
¢ () T Sotm (6)

3 npua. 5 no HaWaeHHOMY 3HaueHHio ¢(a) onpelensieM CpeiHHH

KO3(puUUHEHT 3BYKONOIJIOIEHHSI «, HOCJde 4Yero MOACYUTHIBAEM Tpe-
6yemyio oburyio I113 3ana:

Aobm, = ASo6m -

CpaBHHB 3TO 3HaYCHHE ¢ HMeUIEHCS NpPpH HaMeYeHHOH oOoTaenKe
zana obuen 3113, BUAMM, HACKOJABKO chelyeT H3MeHHTb HMeEloILylocH
II13 ana gocTuXeHHS HYXXHOTO BpeMeHH peBepOepaluH.

3.16. OxoHuaTenbHbllt pe3y/bTAT A0/KeH OBITh BBIPAXEeH B BHIE
BpeMeHu peBepOepaund, paccyutaHHoro no ¢opmyae (3) u (4) and
125, 500 u 2000 T'y. Iloayuensole pacueTroM 3HaYeHHS BpPEeMeHH pe-
BepbOepallHH caelyeT oKpyraaTeh ¢ Toyprocthio Ao 0,056 c¢. Ilpumep pac-
YyeTa BpeMeHH peBepOepalHy 3adia NpUBelcH B IPHI. 2.

4, 3BYKONNOTJAOHIAIOIEAA OTAEJKA 3AJA

4.1. Ecan Bo3aywHbl 00beM 3aJia He BLIXOANT 3a MNpelenbl, YKa-
3aHHble B 1. 2.2, TO AJA JAOCTHXXEHHS HYXXHOro BpeMeHH peBepbepallu
00bYHO He TpelyeTcsi BBeJeHHA CHelHAJbHBIX 3BYKOMNOTJIOLIAIOLIHX Ma-
TepHanos. B cayyasx, kKorga pacuer BpeMend pesepOepanud noxasbl-
BaeT HeOOXOAHMOCTb HeCcKoJbKO yBeauuntb II13 3agaa, storo mnpoue
BCEro JOCTHIHYTb MPHMEHeHUeM TOHKHX JepeBAHHLEIX TlaHeseH, YBeJH-
UHBAIOUIHX 3BYKONOIVIOUIeHHe TNPEUMYHIeCTBeHHO Ha HH3KHX YacToTax
(cM. mpuJa. 4), TKaHeBbLIX NMOPTheP H JOPONKEK, MOrJOINAIUHX B OCHOB-
HOM CpeJlHHE H BBICOKHE YacCTOTHI.

4.2. CunpHO NorJoulalouide MaTepHanbl H KOHCTPYKUUH He ChaefyerT
pasMellaTh Ha YYacTKaX CTeH W IMOTOoAKa, JAalouiHX IepBble MaJo-
3ana3jplBalollie OTPaXKCHHA 3ByKa K cayuatensaMm (cM. nn. 2.4—2.6
U 2.8—2.14). O HaxoxIeHHH TaKHUX YYyacCTKOB TOBOpHUTCS B . 3
npuda. 1. Ha ocTaabHOH MNOBepXHOCTH MNOTOJKA H CTEH MOryT pa3Me-
HIATbCS YKaszaHHBe 3ByKonorJotTitead. LleaecoobpasHo, €Cau 3TO COIVIA-
CyeTcss ¢ HHTepbepoM 2aJjia, pa3MellaTb 3BYKONOIJIOTHTCJbL pa3AelbHbl-
MH y4yacTKaMH MNJoniajlbio 1—5H M2, YTO HECKOJbLKO YBEJHUHBAET €ro
¢akTHueckyio III3 u jAaeT HEKOTOpOe pacceMBaHHe OTPa»KeHHOTO 3BY-
Ka. [loBepxHocTH Na3yx Haxl H 0ol 6GaJKOHAMU He cJeAyeT OTHAeJHBaTh
IBYKOMNOMNOUIAINUMHE MaTepHATAMH,

JTaHubIC O HEKOTOPHIX CHelUaJbHLIX 3BYKONOrJAOWAIWHUX MaTe-
pHajlax H KOHCTPYKUHAX, UMeHIUHX Oosbluide KO3(D@HIHEHTH 3BYKO-
[OTJIOLIEHHS, IPHBEAEHB! B MPHJI, 4,
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4.3. B 3anax, 060pyAOBaHHBIX KHHOYCTAHOBKOH, 3a KHHO3KPaHOM
c/ieAYeT MNOMECTHTb 3BYKOIOIJIOWIAKUIYD KOHCTPYKHHIO. Xopoluell KOH-
CTPYKIIHEH TaKOro poja SBJAETCA CJOM NOPHCTOrO MaTepHaJsaa TOJUIH-
mon 10 ¢M ¢ Bo3aywHoit npocnoiikoit Ttommuuo#t 10 cM mnosanu. [lo-
PHCTBIM CJOEM MOXeT CJHYXHTb MaT H3 MHHEpaJbHOH BaThl 0O6BLEMHOI
mMaccod okoJo 100 kr/m® HAH H3 CyNepTOHKOIQ CTEKJIOBOJIOKHA OOBbEM-
HOH Maccon okoJsio 15 kr/m® B 060JiouKe H3 MEIWIKOBHMHLI HJAH CTEKJO-
tKan TCI (TY 6-11-54-74).

4.4. OTAenKa 3aja A0JXKHa ObIThb COrJIacOBaHa C OpraHaMM mNoxkap-
HOM oOXpaHbl. B uyacTHOCTH, CJeflyeT COrJjacOBaTb MEPONPUATHA AJA
MOBHIEHHA OrHEeCTOHKOCTH OTHEJKH.

5. 3BYKOHN30JALNA 3AJA

5.1. Ilpu nmpoekTHpoBaHHH 3asa HOJAXKHO ObiTh 06pallleHO cepbe3soe
BHUMAaHHe Ha €ero 3BYKOH3oJAUHIO. MeponpusaTHa AJA 3BYKOH3OJSLHH
H CHHXKEHHA WIyMa cJjeayeT pa3pabaThHIBaTb B COOTBETCTBHH C MOJOXKe-
HuaMu rnasul CHull no samure ot wyma.

5.2. Pacnonaratb 3/laHHe, B KOTOPOM HMeeTCs 3aJ, Ha IUyMHO#
MarucTpand KpauHe HexeJjateabHo, Ecad Takoe pacmofOKeHHe HEH3-
6eXXHO, TO 34aHHE JAOJKHO OTCTYNaTh OT KpacHOH JIHHHH, H YYacToK
MEXAY Helt U 37aHueM CAeAyeT O3eJeHHUTb ACPeBbAMH, YTO HECKOJbKO
H3ONHPYEeT 3[laHHE OT YJHUUHOrO IWyMa. BHYTpPEHHsIS NMJaHHPOBKA 3J0aHHUSA
HoJI:KHA OLITh TakoBa, 4YTOOBI 3aJ1 HAXOAHJCA BO3MOZKHO JaJjbllie OT
HIYMHBIX MpPOE3N0B M JAPYTHX CHJBHBIX HCTOUHHKOB HIyMa, a MeXAy
3aJIOM H YJHIlaMH pa3MeUlaJUCh BCOOMOraTtesbHbele noMellenus (dofe,
BecTHOIOJM W T. M.), 3alUHUI2I0IIHe 3aJ OT HeloCcpeACTBEHHOI'O MNpPOHH-
KalHusA YJaHYHOro mywma, EciH 3an uMmeeTr OKHa, TO OHH He JOJIKHHI
OblTh OOpauleHH B CTOPOHY LUYMHHIX NPOE3fi0B H HX CAeAYeT YCTPAaHBATh
C ABOMHLIMH MJIOTHBIMH NepenieTaMy.

5.3. I noBHILEHHS 3BYKOHU3OJALHH MeXAy 3ajoM K ¢ofie BXOIH
B 3aJ JAOJXHB HMETb NJOTHO 3aKpPLIBAIOLIHECS JBepH, NPHKPHIBaeMble
MOpTbCPaMH ¢ o0O0eHX CTOPOH; Jayullasg 3BYKOH3OJAUHA HAOCTHraeTCH
YCTPOUCTBOM TaMOypOB € JABYMA JBepAMH. YCTpOHCTBO TaMOypOB HJH
KOpHAODOB, OTHEJAIOIWIUX 34N oT (one, oCoOOEHHO pPEKOMEHAyeTCs, eCJH
NpeanoJaraercsi HCnoap3oBaHHe ¢ofie (Hanpumep, AJdsa  OpPKeCcTpa)
OJHOBPEMEHHO C 3aJI0M.

5.4. JonyckaeMnullt ypOBeHb IIPOHHKAIOLIHX B 3aJ WYMOB H Tpe-
OyeMasi 3BYKOM3OJISIUHA OrpaxKIamwIHX KOHCTPYKIHH 3aJa JAOJIKHH
NIPHHHMATBLCH B COOTBETCTBHH ¢ YKa3aHHHMH B m. 5.1. HopMamu npoek-
THpoBanua CHull 1I-12-77. Ecan okpyxamoumue 3aa noMeLleHHs
HYXKJAI0TCd 10 CBOEMY XapakKTepy B 3allHTe OT IIYMOB, TO JAOJXKHA
OniTh OfecneueHa H3OJALHA 3THX NOMEIeHHH OT NPOHHKAIINEro U3 3aJa
3BYKa.

5.5. [Ipn paspaboTke BHYTpeHHel MNJaHUPOBKM 3MaHHA HAZO CTPOrO
CJAenHTh 32 TeM, YTOOH IOMelleHHs ¢ WYMHBIM oGopyaoBaHHeM (HampH-
Mep, BCHTHASUHOHHBIE KAMEPHl ¢ BEHTHJAATOPAMH, HACOCHBIE, XOJOAUJb-
Hble VYCTAHOBKH, WWIAXTH JAUDTOB H HX MAlUIUMHHBIE TOMElleHHWR, TpaHC-
(hopMaTOpHBIe, KOTeJIbHHE H T. N) He MPUMHKaJAd K 3aJdy H JAPYrHM
noMmeuleHuAM, TpeOyIOIHM 3aIIUTHl OT LIYMA.

5.6. Ilpu npoekTHpOBaHHH YCTAHOBOK BEHTHJISALUH HJH KOHAHLHOHH-
poBaHHS BO3JAyXa [AJad H3OJAUHH 3ana oT HX IyMa JA0JKHB OHTh
pa3dpaboTaHLl caeAyIOueé OCHOBHLIE MEPONPHATHA:

MOHTAX BEHTHUJATOPOB, HAaCOCOR H KOMIPECCOPOB COBMCCTHO C HX
JABEraTeNssMH Ha aMop1H3aTopax AJast H30JaUUH KoJebaHuil, nepepa-
HIMXCHA CTPOHUTEJNbHBIM KOHCTPYKIUHAM 30aHHA,
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YCTPOHCTBO BCTABOK M3 APOpPe3UHEHHON TKaHH B MeCTaX NPHCOeIH-
HEHHA BO3AYXOBOJOB K BEHTHAATOPAM H BCTABOK H3 PE3NHOBOrO uIJIaH-
ra B MeCTax NPHCOEAHHEHHA TPYOONPOBOLOB K HACOCAM,

YCTPOHCTBO rayLIHTeNeA AJSA 3arJylieHHss a3pOJHHAMHYECKHMX MIY-
MOB, PacnpoCTpaHAWILIHUXCSA O BO3AYXOBOJaM;

OrpaHHyYyeHHEe CKOPOCTH BO3AYyXa MIJA CHHXKEHHA WMYyMooO6pa3loBaHHs
B BO3AYXOBOJAaX H pelueTKax;

HaJJuexallasa 3BYKOH3O0JSUHA OrpaXXJaalolidXx XOHCTPYKLUHHM IIOMe-
IEHHH, B KOTOPHIX PacHoJIOXKeHH BeHTHJAATOPH M HacocH. llpum npoek-
THPOBAHHM 3THX MEPONpHATHH CAEAyeT MO0Ab30BATLCA YKa3aHHBIMU
Hopmamu CHull 11-12-77.

5.7. lnga H3oaaumuu 3aja OT IlIyMa KHHONPOEKTOPOB IPOEKIHOH-
Hble OKHA JOJ/DKHH HMETb CTEKJIa TOJIIMHOK He MeHee 6 MM, repMerTH-
YeCKHY 3aKphlBalolllHe OKOHHBIA MNpoeM NpH NMOMOLUH PE3HHOBOI'O YIJIOT-
HeHUA No KOoHTYypy. CMOTpOBBle OKHA HOJKHH HMETh JABa TAKHX CTEKJa.
B OKOHHOM mnpoeme TOPLLI CTEHH MEXAY 3THMH CTEKJaMH peKOMeHAyer-
C OTAENBbIBAaTb 3BYKOIOIJIOLIAIOUIMM MatepuanoM. IIpoekTopel crepyer
YCTAaHaBJHBATh Ha PE3HHOBBIX aMOpTH3aropaX, ocnabJgioUulHX 3BYKOBEHIE
KoneGaHus, nepenalotecs noay. ITOTONOK KHHONPOEKIHOHHON peKOMeH-
AyeTcsli OTAENBIBATL A/l CHHXXEHHA LIYMa 3BYKONOLJIOTUTENEM; JJI1 3TOM

HeJMH MOTYT CJYXKHUTb 3BYKOIOIVIOIIAIOUIHe MJHTB OAHOrO H3 THIOB, NPH-
BeleHHbIX B NpHJ. 4.

6. CHCTEMDI 3BYKOYCHUJIEHUA

H JOHOJIHUTEJIbHBIE TPEBOBAHHA K AKYCTHUYUECKOMY
IIPOEKTHPOBAHHIO 3AJIA

6.1. KauecTBo nmepefayH 3Byka npH pafoTe B 3aJjie CHCTEMH 3BYKO-
YCHAECHUS onpefensieTc KJacCOM HCNOJb3yeMOH annapatypl, NpaBHJib-
HOCTBI0O H B3aHMOYBSI3KOH 3JIGKTPOAKYCTHUECKOTO H  aKYCTHYECKOrO
npoeKToB. C TeM 4YTOOH 00eCHeyHTb KauyecTBO 3BYKONepelayH H IOBHI-
CHTb HaJeXHOCTb PabOTH CHCTEMBl 3BYKOYCHJIEHHS, NPH aKYCTHYECKOM
MPOEKTHPOBAHHH 3aJa HeOOXOJAHMO BHINOJHHTL DAX HAONOJHUTEJbHHIX
TpebGOBaHMA.

6.2. Hng ycroiiuuBoft paloTH CHCTeMH 3BYKOYCHJNEHHSI BpeMs pe-
pepbepanuy 3aja AOJXKHO OHITh HeOoJAbmINM. Pexomenayemble B 1, 3.3
(cM. pHC. 14) 3HaueHus BpeMeHH peBepGepallHH COOTBETCTBYIOT OINTH-
MaJbHLIM AJS1 3a/10B, 00OPYAOBAaHHLIX CHCTEMaMH 3BYKOyCcHJeHHs, Eciu
3aJ1 HMeeT KeCTKHE KpecJa, TO PeKOMeHJvyeTrcsl NpH BHIGOPE ONTHMAJb-
HOroO 3HayeHUs BpeMeHH peBepOepalHH OpPHEHTHPOBATBCHA HA HUKHIOO
IPaHHILY NOJOCH, YKa3aHHON Ha pHC. 4.

6.3. IIpn paspaboTke apXHTEKTYPHO-aKYCTHYECKOTO pELIeHHs OKOJO-
CIleHHYEeCKOro npoctpancresa (YCTPOHCTBO NOPTAJNOB, KO3HPLKOB, G0KO-
BHIX 3BYKOOTpaxaTeJeH H IAPYTHX NOBepXHOCTE!) HEOOXOAMMO YYHTHI-
BaTb pasMelieHHe B HeM OCHOBHOH ILeHTpaJIH30BaHHON TPYNNH I'POMKO-
rOBOpHTENe. DTH TrpPOMKOTOBODHTENH MOOJIKHLI pa3MellaTbCAd TaKHUM
o6pa3oM, 4yTobH NPSAMON 3BYK OT HHX He MoOmanajJ B BO3MOMHbIE MeCTa
pacnoyiokeHus MHKpPodOHOB, a PaA3HOCTh X0Ja MeXAy NpPAMBIM 3BYKOM
TPOMKOTOBODHTENIEfi H €CTeCTBEHHBIX HCTOUHHKOB CO CLEHHl He NpeBHI-
[1ajla BeJIHYHH, YKA3aHHEIX B M, 2.5.

6.4. CpenHnil k03¢ PHIHEHT 3BYKOMOIVIOUIEHHA TOBEPXHOCTEA 3ana,
MPHMBIKAOWIMX K MeCTaM pacnojoXeHust MHKDPOGOHOB, J0JXKeH OHTb
He HHXe (Uesecoobpa3sHO HECKOJLKO BHIe), YeM B UEJOM 1O 3aJy.
B 3amax ¢ BHJeJEHHBIM CUEHHUYECKHM 06beMOM 3TO YCJOBHE BHINOJI-
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HSI€TCA, €CJIH HMEIOTCA KYJIHCH, 3aHaBeCH u JeKopauuu. B cayuae xoraa
ClieHa COCTaBJAET C 3aJIOM elHHHH 00beM, HeOOXOAHMO NpPeayCMOTPETh
3BYKOMOIVIOUIAIOIYI0O OTHAEJNKY IPHMBIKAIOWHX K CTeHe IOBePXHOCTeH
CTeH H noroJika. IloBepXHOCTH 3TH cieiyer pacy/JieHATb, a 3BYKOIOIJIO-
THTeJIb HAa HHUX pa3MellaTb B COOTBETCTBHH C II. 4 2.

6.5. B npoekrax 3aJjoB caeayer usleraTb peHIEHHH, B KOTOPHIX
HeNOCPeACTBEHHO 3a 30HOH YCTAaHOBKM MHKPO(MOHOB HaXOIHTCH IJIOCKAA
HJIH BOrHyTas OTpaxalollasg CcTeHa HJAM I[OBEPXHOCTh., YacTh noJa o
Mebesib, Ha KOTOPHIX Kpenarcsi MHKPOMOHBI, KeaaTeJbHO MOANYUHTS,
HCITOJIL3YA AJs 3TOH HeJNH Ha I10J)y KOBPOBBLi€ AOPOXKKH HJH KOBeEp,
CTOJ Npe3UAHYyMa, MOKPHITHH CKaTepTbio UJIH CYKHOM, TPUOYHY ¢ MArKOH
OOGHBKOH BHYTpPEHHHX NOBEPXHOCTEH.

NMPHJIJOXEHHE 1

NPUMEHEHHE TEOMETPUYECKHX (JIYYEBBIX)
OTPA)XEHHN U UX NMOCTPOEHUE

1. Ilpu onpenesieHHBIX YCJIOBHSAX MOXKHO BMECTO 3BYKOBHIX BOJH pac-
CMaTpPUBATh 3BYKOBHE JYUH, B HAMPaBJCHHH KOTOPBIX PACHPOCTPaAHSIOT-
cs 3TH BOJHBI. PacnpocTpaHeHHe TaKHX JydeH aHaJOTHYHO pacipocTpa-
HEHHI0 CBETOBBHIX JIyueH B TeOMeTPHUECKOH ONTHKe, U TOCTPOEHHE
reoMeTpHyecKux (JiyueBBIX) OTpPaXeHHH WHPOKO NPHUMEHSETCA B AapXH-
TEeKTYPHOH akycTtuke: |) najariumd H OTpaXeHHHIH OT KaKoH-JNHGo
TOYKH IOBEPXHOCTH JYYH o00pa3ylT paBHHeEe YK (yroa mnaleHHf H
YIroJl OTPaXEHHUsI) ¢ HOPMaJbi0 K OTpa)alolueid NOoBepXHOCTH B 3TOH
TOUKe M 2) MNamarolHii H oTpa)XeHHHH JyYyH JeXKat COBMECTHO C HOp-
MaJIbl0 B OJHOH IJIOCKOCTH (JiyueBasl IJIOCKOCTB).

JLONYCTHMOCTh NPHMEHEHHSI TeOMETpPHUECKHX (JyueBLIX) OTpaXKeHHH
3aBHCHUT OT JAJHHB 3BYKOBOH BOJIHLI, pa3MepoOB OTpaxkamwllled NOBepX-
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- y T v /

o s ' { |
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Puc. 1. OrpaxeHne 3BYKa 0T NpPSAMOYroJbHOTrO OTpaxKateJns

22



HOCTH H €€ pacloJIoXXeHHA 110 OTHOLUEGHHIO K HCTOUHHKY 3BYKa H TOUKe
npueMa. OTpaXalouias NOBEPXHOCTb AOJXKHA IPH TOM HMeTb MaccCy
He MeHee 20 Kr/m? ¥ ee KosdpdHUHEH1 3BYKONOIJIOILEHHS JJs  pac-
CMATPHUBAEMBIX UYacTOT He Aonxed npesuiwiate 0,1, Ha puc. 1 orpa-
Kalolas TOBEPXHOCTh B35iTa B BHJAE JIPSMOYIOJBHOrQ MJOCKOTO OTpa-
KaTeJass €O CTOPOH&MH, PaBHBIMH 2a M 20, LleHTp ero coslanaer ¢
TOYKOH TreoMeTpHyeckoro otpaxeHuss O, a cTopoHa 2a mnapaJnJenbHa
AYYEBOH IIJIOCKOCTH P, B KOoTOpoH JexarT nafarmwui ays QO, orpa-
XKeHHbIH Jyu OM u Hopmaab ON; Ry — pacCcTosiHHe OT HCTOYHHKa Q
20 To4kH O; R — paccrosiiic 0T TOYKH O 10 TOYKH NpHeMa M; y —
YrJIbl MaJeHHUsI U OTpazKeHHUs.
Ecau BBecTH Ge3pa3MepHble BEJHUMHBI:

2 1 1
W= acosy ) ( Ro & R

: 72 ( ] n 1 )

v = — {7

V > \ Ro R

rie A — AJdHa 3BYKOBOH BOJHB, TO abCOMOTHOE OTKJAOHeHHe (PaKTH-
YECKOTO YPOBHSI 3BYKOBOTO JaBJ/IeHHSI B TOuKe npHeMa M oT ypoBHA,

COOTBETCTBYIOIIIEIO CTPOTO TeOMETPHUECKOMY OTpPaXeHHIo, He IIpeBHI-
cur, aAb:

(1)

] I
AL=4,4(———+-——). 2)
7] U

[IpiMeHeHHe T€OMETPHYECKKX OTPaKeHHH MOXKHO CYHTaThb AONYCTH-
MbIM, ecaH AL He OGogee O 1b, a HaHMeHblIas CTOPOHA oOTpaxKarteJss
e MeHee ueM B 1,5 pasa npesnlllaeT AJAKHY BOJAHB A. HivHa BOAHBL A
cBfi3aHa C YacTOTOH jpcoomomeﬂﬂem (4) npua. 3.

Ecin ¢dopma 4 opHEeHTHpPOBKA OTpakateas OTJHYAIOTCH OT IOKAa-
3aHHBIX Ha pHC. 1, TO pacueT 3HAYHTENRHO YCJOXHAETCA. I/ OpDHEeHTH-
POBOYHOH OLUEHKH OTKJOHCHHSI OT TreOMeTPHYECKOH AKYCTHKH MOXKHO
NpUOJIHXXEHHO HCNoJb30BaTh Gopmyay (2), BnucaB B OTpaxKarelb
PAMOYIOJbHUK, YAOBJETBOPAIOILHNA pHC, .

dopmyaa (2) npuMeHHMMa W s oTpaxarteisi, 006Janaomero Kpu-
BU3HOH, €CJH €ro HaHUMEHbUIMH pajuyC KPHBH3HBI He MeHee HeM B
2 pa3a IpeBHIAaeT AJHHAY BOJIHBI A.

[loBepxHOCTH, nawllHe HanpaBJieHHLle OTDAXKeHHS, CJedyeT IpoeK-
THpOBaTh TakHM 006pa3oM, uTtoObl MpHBeACHHLIE BHIE YCJAOBHA MpPHME-
HAMOCTH TI'€OMETPHUECKUX OTPa>XEHHM BLINOJHSJIUChD, N0 XpaHHEH Mepe,
aJs1 yactot, npepnimawiiux 300—400 Ty (t. e. Aas 3BYKOBLIX BOJH
AJUHON mpuMepHo | M M MeHee), TaK KaK 3TH 4YacTOTH BaXHH AJA
pa3bopyuBOCTH peuH, TakUM o6pa3oMm, Aas pacueTa MOXHO NPHHHMATh
A=1 M., Ecan ykKazaHHBIE YCJIOBHA BHINOJHEHL, TO NMOCTPOEHHE IeOMeT-
PHUECKHX OTpaxK€HHH JONYCTHMO He TOJIbKO OT LeHTpa oTpaxareJd,
HO H OT ADPYIrHX TOYEK €ro NOBEepXHOCTH, YAA3JeHHHX OT KpaeB OTpa-
XKaTeNst He MeHee yeM Ha MOJOBHHY IJHHH BOJHH A. [lpH 3azaHHOM
Tpe6OBaHHH A<l M 3TO O3HayaeT, YTO TOYKH TreOMeTPHYECKOro OTpa-
WeHusi HoJMXHL Opatbes He Oauxe (0,0 M Or xpaeB oTpaxalwluen
MOBEPXHOCTH.

2. Tlpy noOCTPOEHHH TEOMETPHUECKHX OTPAXEHHHA OT HNJOCKOCTH
yaobeH npueM, NMOKa3zaHHBIH Ha pHC. 2,a. 31ech HCNOJNb3yeTcHd MHHMBIH
HCTOYHHK 1, CHUMMeTPUYHBIA ¢ HAeHCTBHTEJNbHHEIM TOHEUHKIM HCTOYHH-
KoM (J mO OTHOWIEHHIO K oOTpazxalouweH [(IJIOCKOCTH H HaxXxOoAAUUACA
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Puc, 2. Ilocrpoe-
HHe reoMeTpuye-
CKHX OTPaXEeHHH C
NOMOILLY) MHHMOTO

HCTOYHHKA:

4 — OTpaxXeHHe OT

MJOCKOCTH; & — TO XKe,

OT KPHBOH IoBepxXHO-
Crd

Puc. 3. Hocrpoe-
HHE TeoMeTpHYecKo-
ro OTpaxXeHus NpH
KACATeNbHOH  MNJO-
CKOCTH, IepneHau-
KYJAPHOH TMNJOCKO-
CTH NPOEKUHUH




no APYryio ee CTOPOHY. [JIAA MNOCTPOEHHA MHHMOTO HCTOYHMKA HANO
ONYCTUTh M3 TOuKH () NepneHAHKyAsp QA Ha OTPAXKAIUYIO NJOCKOCTB
H Ha NPOAOJIKEHHH ero OTJOXKHTb oTpe3ok A(Qi, paBHHIH OTpesky QA.
[TpaMmble, npoBefeHHBle M3 MHHMOTO HCTOYHHKA @), nocJe epecevyeHus
HMH OTpaXxallled MJIOCKOCTH YAOBJECTBOPAIOT YCJOBUIO paBE€HCTBA YIJIOB
MafeHUst U OTPaXEHHH, T. €. ABJAAIOTCA HCKOMBIMH OTPaXKeHHBIMH Jiyya-
MH, CO31aBaEMBIMH AEHCTBHTEJbHBIM HCTOUHHKOM Q.

MeToag MHHMbBIX HCTOYHHKOB NPHMEHHM H NPH IOCTPOEHHH OTpaxe-
HUH OT KPHBLIX MNOBepxXHocTell. Echau TpebyeTcsa lHalTH OTpaKeHHe OT
KakoH-au6o toukn (0 xkpuBoH noBepxHocTH C (puc, 2,6) npu 3agaiHOM
MOJIOXKEHHH HCTOYHHKA @, TO cqaeayer B Touke O NOCTPOUTB KacaTeb-
HYI0 MJOCKOCTL /I K MOBEPXHOCTH. MHHMbIM HCTOYHHKOM B 3TOM CJY-
yae sBJAAETCA Toyka 1, CHMMeTPHYHAsT HCTOYHHKY (@ OTHOCHTENbHO
KacaTe JbHOH NJOCKOCTH; npojaoaxeiline OM npsamoit Q1O nocne nepe-
ceyeHMsl ee C NoBepxHocTbio C ABIAAETCSI HCKOMBIM OTPa>X€HHBIM JIYYOM.
3pech AA8 Kaxaon ToykH O oTpaxawuied N0BEePXHOCTH TPHXOAHTCHA
HaXO0JAHTb CBOH MHHMBIH HCTOYHHK (1 B OTJHUYHE OT paHee PacCMOTpPEH-
HOrO ¢Jy4as IJOCKOCTH (cM. DpHC. 2,a), Y KOTOPOH JJA OTPaXKeHHS
OT MOOOH ee TOYKH MHHMBIH HCTOYHHK OAHH H TOT e (NPH 3aJaHHOM

noJoxKeHHH HctouHHka (). CymmapHas paauHa QO+OM ayueit QO
H OM, npawolasg ANJAMHY NOJHOTO X04a OTPAaXEHHOFr0 3BYKa OT HCTOYHH-

l———

Ka ) OO0 HEKOTOpPOH TOuKH npueMa M, paBHa paccrosuuo QM ot
MHHMOTO HCTOYHHKa @y 10 TouxH M (cMm. puc. 2,a u 6). Ilpu 3tom,
pasyMmeercsa, cJjeayeT Oparb HCTHHHBIe JJHHB YKa3aHHbBIX OTPE3KOB,
a He HX NPOeKLHUH.

Ecau Jyuesas mnaockoctb P (¢M. puc. 1) napannenbHa OJHOK H3
JIOCKOCTEH MNpoeKUHH (BEPTHKAJbHON HJAH TOPH3OHTAJBHOII), TO VIVIH
NMajgeHHsT U OTpaXKeHHs NPOoeUUPYIOTCH Ha 3TY MNAOCKOCTh 6e3 McKaxe-
HUS, H HOCTPOECHHE OTPAKEHHOTO J1y4a BHIUIQJHAETCA MPH MOMOUIH OMNH-
CaHHbIX TNpHeMoB. He npeacras/jifder TPYAHOCTH NOCTPOEHHE OTPaKeH-
HOrO Jiy4ya 4 B TexX CJydasx, Korja JyudeBas IJIOCKOCTb HE NapaJJiesibHa
VIOCKOCTH NPOEKIHIl, HO el HapajJefpHa JHLIb HOPMaJdb K OTpaxKalo-
el IOBEPXHOCTH B TOUYKE OTPaXeHHs. IDTO PaBHOCHJABHO TOMY, 4YTO
KacaTeJbHasd IIJIOCKOCTb K OTpaXkaiolleii TOBEPXHOCTH (B TOH Xe
TOYKE) TNEPNeHANKYJAAPHA MIOCKOCTH NPOEKIHH.

Ias npuMepa Ha pHC. 3 AaHO TMOCTPOEHHe FeOMEeTPHYECKOTro OTpa-
)K€HHS, BBLI3LIBAEMOr0 OTpakaTesieM, HMEIOUWHM BHI UHJIHHIPHYECKOH
IOBEPXHOCTH C IPOH3BOJbHOH KPHBOJHHEHHOH HanpasJsioueil u ¢ obpa-
3YVIOIMMH, TEePNeHAUKYASAPHLIMK BePTHKAJbHON TIJIOCKOCTH IIPOEKIIHH.
Orpaxarteab noMmelleH BOAA3H NOTOJKa Neped 3CTpaaoi 3ana, Todey-
HBIH HCTOUHHK 3BYKa 3ajlaH ero npoekuusaMu ¢ u g'. TpebGyercst HalTH
reoMeTpPHYECKOe OTpaXelnHe OT HEKOTOPOoHl TOYKH oTpaXkatesd, HMEI0-
el npoekuMH a H a’. B naHHOM caydae KacaTesibHaf IJOCKOCTb K
[IOBEPXHOCTH OTPAXaTeJds B 3TOH TOUKe MNEePNEeHAHKYIASiDHA BepPTHKAJb-
HOH NJOCKOCTH IMPOeKLUHH; BEPTHKAJbHasl TNPOEKUHA 3TOH KacaTeJbHOM
IVIOCKOCTH ecTh npamas t't', Ilpamble ¢’a” w ga asasoTCA BepTHKAJbHOM
M TOPH3OHTAJBLHOH MNPOEKUHAMH .Jy4yad, HCXOASLIEero H3 HCTOYHHKA H
AOCTHTAIOIIEr0 TOYKH OTPa>KEeHHA.

BepTHKa/ibHyI0 NMPOEKUHI0 MHHMOTO HCTOYHHKA §y HaXOIHM, ONYCTHB
U3 TOYKH ¢  nepneHaukyasap q'0’ Ha npamyio £’ U OTAOKHB Ha ero
nponoJsxkeHHH orpe3ok O’qy, paBubit oTpesky ¢'0O’. CHocsi TOUKY ¢

A TOPH3OHTANBLHYIO NPAMYIO, NPOXOASULYIO 4Yepe3 TOYKY ¢, HAXOAHUM
FOPH3OHTAJILHYIO TIPOEKUHIO MHHMOro HCTOYHHKA ¢. IlpomoskeHus

[P SIMBIX qla’ U gia, JexalnHe BOpPaBO OT TodyeK a4’ H a, HABJAIOTCA
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’ COOTBETCTBEHHO BepPTH-
KaJIbHOH M FOPH30HTAJbLHOH
MPOEKUHAMH OTPaXEHHOTO
Jydya. BepTHKaJbHasi npo-
€KLHUA OTpaXXeHHOro Jyua

I nepecekaer B TOudKe &’
PaACYeTHYI0  NOBepPXHOCTh

5,2M ambureaTpa (Ipoxoas-

iy Ha 1,2 M Bbllle ero
10J1a, COOTBCTCTBEHHO I10-
JIOXKEHHIO VIIeH cJyliaTe-
neit). CHOcA TOWKy e’ Ha
FOPH3OHTANBHYIO  NpPOEK-
IIHIO OTpaXeHHoro Jyua,
HAXOOUM TFOPH3OHTAJNBHYIO
IPOEKILHIO € TOYKH Iepece-
YeHHS OoTpaKeHHOro Jayda

C paCuUeTHOH MOBEPXHOCTHIO
ambpurearpa. inna somMa-
HOHM JIMHHH, HMEIOLIEH MPO-
eKUHH gae U q'a’e’, paBHa
MOJHOMY XOAY OTpaxeH-
HOro 3BYKa OT HUCTOYHHKA

10 TOYKH npHeMa ¢ NMpoekK-

X nUSMH e 1 e’. dTa JJiHHa

’:0:0:0:0:0:‘ paBHA PACCTOSHHIO OT MHH-

/&,’.’.’,’.‘1 MOrO HCTOYHHKA J0 TOYKH

/Q’g’.’.’o'og npueMa. IlpAmas ¢ nNpoeK-

,{0’0’{0’0‘ nMSAMH ge U g'e’ naeT XOof

/’,0:0&,000.* npsimoro 3syka. Ha puc. 3

~ / / ’0:0:0”0‘ Terko HamTH H XOJAbl NMpA-
X oo ";‘.:‘0.0 ’05 MOI'0O H OTPa>KEHHOro 3BY-
N\ NN\2 AKX ka. Taxk. Hanpumep, MOJ-
\\\\‘ ibii XOJ OTpa>KeHHOro

Puc. 4. Haxoxpenne yuacTka nortonka, 3BYKa (OT MCTOYHHKA JO
NPUroAHOTO JJiS  pa3MelieHHst 3ByKormng- TOYKH IpHeMa) paBeH:

rAOUAI0IMHX MATEPHAJIOB I/ (02 + (Fa))%

rae ' — Touka rmnepeceyeHHS TOPHU3OHTAJNbHOH NPAMOH, I[POBEIEHHOH

yepe3 TOYKY €', ¢ BePTHKAJbHOH NPAMOH ¢, .

B cayyasx, Korpga kKacartellbHas IIOCKOCTh K OTpaxXaioilefl noBepx-
HOCTH He IlepNeHAMKYJAPHA HH K OJIHOW H3 IJIOCKOCTEeH NPOeKLUHH, HAJO
MPH NOMOILH OObLIYHBIX METOJO0B HauyepTaTenbHOH reoMeTpHH (3aMeHa
NJOCKOCTeH NpoekUHiH, BpalleHHe) nepedTH K KOHQPHrypalHH, B KOTOPOH
KacaTesqbHas NJOCKOCTbE CTaHeT NMepHeHAHKVIAPHOH IJIOCKOCTH HPOEKIIHH.

3. CneuuaspHble 3BYKOMNOTJIOUIAIOUIHE MaTepuanasl, obaajgamwouye
O00JBLIHM KO3(POHUMEHTOM 3BYKONoraolleHus (cMm. 1. 4.2), He chaeayer
pa3MellaTb Ha INOBEPXHOCTAX, AAIOUIKX 3BYKOBbIE OTpPaXKeHHHA K caylua-
TeJAsM, MaJo3anasibiBaloliHe MO CPaBUHEHHUID ¢ TNPAMbBIM 3BYKOM HCTOY-
Huka, B mnpaBHAbHO 3aNpPOEKTHPOBAHHOM 3aJ/e TAKHMH OTPaXEeHHSIMH
B OCHOBHOM fIBJAIOTCH IepBble OTpPaXKeHHs OT HEKOTOPHIX Y4YacTKOB
HOIOJKA H CTE€H., IDTH YYacTKH DBLIALJASIOTCH NyTeM IOCTPOEHUN TeOMeT-
PHYECKHX OTparKeHHH OT Pa3HbIX MeCT MOTOJIKA ¥ CTeH MPH Pa3JIHYHBIX
BO3MOXKHBIX MNOJOKEHHHX HCTOYHHKa 3BYyKa. [locTpoeHns npoH3BoAsATCA
METOLAMH, H3JOXEHHBIMH B 1. 2 HacToAuwero npuaoxenus. llpu
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Puc. 5. Haxoxge-
HHe YYACTKA CTEeHbl,
NPUTOAHOro R
pa3MelleHHs1 3BYKO-
NOrJAQIAIUIHX Ma-
TEPHANOB

9TOM JOJIXKHO NPOBEPATBHCSA M BPeMs 3ana3[biBaHHs OTpaxKeHHil B COOT-
BeTcTBUH ¢ nn. 2.4—2.6. Kak ykazaho B n. 2.18, TakHe yyacTkh
He caeAyYeT, KpoMe TOro, CHJABHO pacu/jieHATD.

QOcofeHHO NpOCTO, HCNOAL3YS MeTOJA MHHMOTO HCTOYHHKA, Olpe-
ASNSIOTCR YYAaCTKH, JAAlOUIHe MNepBhie OTPakKeHHs K CAVUIATeNsIM, Ha
OGoJbLIMX IINTOCKHX ToBepXHocTHX. Ha pHe. 4 1nokasano nocTpoeHHe
TAKOTO Y4YacTKka Ha [IJIOCKOM HAaKJOHHOM TNOTONKe, 3aech ¢ H g —

NpO€KIUMH HCTOYHHKA, 41 H 44 — IIPOEKUHH MHHMOTI'O HCTOYHHKA, Herou-

HHK 3BYKa HaxOJHUTCA Ha 3CTpaje B OOKOBOM IOJIOXKEHUH, NPH KOTOPOM
HCKOMBIH Yy4acTOK noTofkKa (MPH yueTe TakK>XXe CHMMETPHYHOTO IOJO-
)KEHHA HCTOYHHKA S) npHHHMaeT HauboJblide pa3Mepbl. YYacCTOK Inap-
Tepa, 3aHATBHI caylarensMd, B MNaaHe 3awrTpHxoBaH. Ilposeas u3
MHMMOI'O HCTOYHHKA JYYH K BePIUHHAM 3TOTO y4yacTKa, HaXOAHM BEPTH-
KaJbHble npoekuuu a’, b, ¢’, d’ Touek nepeceueHuss 3THX Jayueil ¢
IOTOJNIKOM; [OCJIe 3TOro Ha TOPH3OHTAJNBHBIX INPOEKUHAX JYydeHd NoJy-
yaeM POPH3OHTaJbHLIe NPOEKUHMH aQ, b, ¢, d Tex e Touek. Takum obpa-
30M, MHOrOYroJIbHHK ¢ TOPH3OHTAJBHON TNpoekuHeld abcd aABAseTCA
HCKOMbIM Y4acTKOM MNOTOJIKA, HJAaKILUuM IepBble OTPAXKEHHSA 3ByKa K
CAYILATENAM,
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YUUTHIBaA TaKkKe CHMMETDHUHOE MOJOXEHHe HCTOYHHKA S, MOJYYuM
B TaHe oOWMHA yyacrtok nortonka aefd, OoT KOTOpOro MOTYT IMOMajarh
K cayurateniM TiepBbie OTPAXKEHHA NPH 3THX ABYX MOJNOMXKEHHAX HCTOU-
HHKa. Y4yacTOK aas ofecneyeHHs OTPaXKeHHH OT ero Kpaes [OJIXKeH
ObITb yBesHUeH N0 KOHTYPYy COIMIACHO 0. | HACTOSINEro MNpHJO-
XKeHita pob6asieHHeM noJocel wHpHHo# 0,5 M. Ocrasmufics, 3alITpHXO-
BAHHLIH B MNJaHe Y4acTOK MOTOJKA MOXET HCMOJAb30BaThCA AJH pas-
MeIlleHHs1 3BYKONOIJIOWAIOILHX MaTepHasoB. YacTb noToJsiKa, Haxonas-
Hiasica Haj 3cTpajgoll, ocrtasJeHa Oe3 OTAEJNKH 3BYKOIOTJNOTHTEJSIMH,
TdK KaK OKpyXKallllHe 3CTPafy IOBEPXHOCTH cleAyeT AeaaTbh MaJdo-
MOTJIOWIAIOMIHMH  (9TO CYIUECTBEHHO H AMs1 Toro, 4YtoOwl paHHHe OTpa-
XKEHHS NPUXOJAHUAH K CAMHM HCMNOJHUTENAM).

Ha puc. 5 aHanoruyuniM ofpaszoMm HalfleH ydacTOK MJIOCKO 60KO-
BOH CTE€HBbl, JAIOUMUA nepsLie OTpaXKeHus K ciaylateasM. 3aech ¢, g° —

rOpH30OHTaJibHag MW Be€pTHKAaJZbHas NPOCKIUHHW HCTOYHHKA, a gi, qd1—

MPOEKIIHH MHHMOTrO HCTOYHHKAa. TeMH e [OpHemMaMH, YTO H [OJH NO-
TOJIKA, HaXOJHM B BEePTHKAJBLHOH NPOEKHUHH y4acTOK OOKOBOH CTEHE
a’b’c’d’, pamowinil neppble OTpaxeHHdA K ciuyumatensMm. Ha samrpuxosan-
HOM YuyacTKe B BepXHel YacTH CTeHLl MOXHO pa3MellaTbh 3BYKOIOIJO-
Hialoulie MatepHaanl. B 4acTH CcTeHbl OKOJIO MoJia pa3MelleHHe 3BYKO-
NOTJIOTHTENAS HelledeCooOpa3HO H3-3a BO3MOXHOCTH €ro MNOBPEeXKJIeHHS.
3HaYuTeNbHAA YacTb CTEeHH OKOJO 3CTPaaW (XKaK ¥ 4YacTb MOTOJKA
Ha puc. 4) ocrapJieHa 0e3 OTACJKH 3BYKOMOIVIOTHTEJAEM.

Ha 3anHelt creHe 3BYKOHOIVIOTHTEJIH CJieAyeT pa3MmellaTh B TeX
CAy4asiXx, KOrja OT Hee NOCTYNAT X CAYLHIATEASM CHJAbHO 3anasjbi-
BalollHe oTpaxeHHs (cM. pHC. 2 ocHoBHoro Tekcra). Ecim ke (4rto
6oJiee palHOHAJBHO) NPHMBIKAHHE MOTONKA K 3aAHeNl CTeHe BLINOJHEHO
TaKHM o0pa3oM, 4YTO OHa JaeT paHHee OTpa)KeHHe K CJAyIaTesaM

(cM. puc. 4 OCHOBHOro TeKCTd), TO €€ He CAeAYyeT OT/AeJLIBATh 3BYKO-
NMOrJIOIIAIHMH MaTepHaJlaMH.

[Tpumeuanune. Ilocie HAXOXAEGHHS YKa3aHHbBIMH IpHEMaMH
YUacTKOB, NAIOUIHX NepBble OTPaXKeHHd, CAeJyeT NPOBEPHTh AOCTATOu-
HOCTh Pa3MEPOB 3THX YYacCTKOB AJA NOJYYEHHS OT HHX I'€OMETPHYECKHX
oTpaxenult (noaep3ysack xord Obl NpHOJHKEHHO npHeMamH M. | HacTos-

mero npunioxenusn). Eciu pasMepbl Y4acTKOB OKAaXKYyTCHA HELOCTATOdY-
HbIMH, CJeJYeT HX COOTBETCTBEHHO YBEJHUYHTb (YMEHBIUHB TE€M CAaMbiM
YYaCTKH, Ha KOTOPHIX MOXKHO pPacifoJIOXKHTb 3BYKONOIVIOTHTEJH).

MPHJO)XEHHRE 2

NMPUMEP AKYCTHYECKOTO ITPOEKTA 3AJIA
MHOTOLLEJIEBOI'O HASHAYEHHUA HA 600 MECT

OcHoBHLIE pa3Mepn U dopma 3ana

[Mnad H nNpomoJsibHbLITT paspe3 3ala BHAHL H3 pHC. 6. 3an HMeer
CleHy, He MOKAa3aHHYI0 Ha pHCyHKe. Bo3ayminmit obbem 3ana (6e3 cue-
) V=3060 ™3 o6beM, npuUXOAfAUIHACA Ha OAHO MecTo, — 5,1 M3,
AJHHa 3aJla OT 3aHaBeca A0 3ajfHed cTeHbl 23,5 M; IUMPHHA H BHICOTA
B UeHTpaJbHOH YacTH COOTBETCTBEHHO paBHut 16,0 u 8,8 M. Obwasn
nJIoWAans, BHYTPEHHHUX YOBEPXHOCTEH Soom==1340 m2.

dopmMa 3ana B IJaHE H NPOLOJLHOM paspe3e BLIOpaHa HCXOAA
H3 pPeKoMeHIaluuf pasfena 2 H, B HaCTHOCTH, H3 TPeOOBAHHHU:
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Puc. 6. 3ByKoBbie OTpaXKeHMsl NMPH HCTOYHHKE Ha aBaHCIlEHE

obecrieydTh cayigaresyied INPAMbIM 3BYKOM H HHTEHCHBHBIMH MAaJIO-
3aMa3AblBalOIHMH OTPaXXEHUAMH; comlacHo m. 2.5 anas caywarenef,
yAAJEeHHbBIX OT HCTOYHHKA OoJiee yeM Ha 8 M, pasHOCTL XOIOB OTpa-
AKEHHOTO M MNPAMOro 3BYKa He J0JXHA MpeBbiliath 10 M (2KeslaTesbHO,
yToObl OHA He NpeBLIllaJga 7 M);

AOCTHTHYTL BO3MOXKHO Ooublied puddPy3HOCTH BBYKOBOro MnoOJS.

Uro6bl BHINOJHUTE IlepBoe TpebompaHMe, MoJAY 3aja HOPHAAH 3HA-
YHTE/AbHBIL YKJIOH, TeM CcaMbIM odecnedyeHO IpeBbilIeHHe cJaymarenel
MOCJHeAVIONero psaaa Hajx CAylaTtTeJdsaMd NpeabiAyilero; Haja aBaHCUEeHOH
B IepeaHell 4acTH 3aJla YCTPOE€H 3BYKOOTpaKaTelib, a IUHPHHA 3aJa
B 3TOM yacTd cy:keHa. OrtpaxaTejp H NPHUMBIKAIOIHE K noprany 6oKo-
Bble CTCHLI IIPH PAaCHOJIOXKEeHHH HCTOYHMKA 3BYKa Ha aBaHclUeHe (TouKa
g, q', cM. puc. 6) obecneyuBalOT Ha pacCTOAHHH 8 M OT HCTOYHHKA
AOCTATOYHO MaJoe 3ana3fiblBAHHE [CPRLIX HHTEHCHBHLIX OTPaXKeHHH
(HAa OTpamCHHLIX JAyyaxX IN0KaaHa pa3HocTb XOAOB OTpaxeuHoro H
npsMoOro 3Byka B Metpax). OTpaxartesai0 Ha INOTOJKE H IpHJACralOUIUM
K noprany 4acTAM O60KOBBIX CTe€H IpHJaHa cJerka BbLilykJaas QopMa.
[Ipn Takoi c¢opme B OTIHUHE OT MJOCKOH BCs NepelHsAs 4acTb 3aJa
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2 0 2 4 & g 7
bliid f*——i—zhzﬁaM

Puc. 7. 3ByKoBbl€ OTPAXKEHHS NPU UCTOYHUKE HA CUEHE

OCTaeTCs B IOJIe OTPAaXeHHWH OT 3JTHX INOBEPXHOCTeH H NIPH Nepemellle-
HHH HCTOYHMKA 3BYKA B rayOuHy clieHnl (Touka ¢, g', puc. 7). HaksoH-
HbIH y4acTOK TMOTOJMKA, NIPHMBIKAWIMIHHA K 3agHeH c¢TeHe, HanpabJser
AONQJHHTENAbHbIE MAJO3ana3AbiBajollHe OTpaxKeHHd K caywaTtenasm
MOCJeNHUX pPSAJOB W NOpeaoTBpaliaer HebJjgaronpHATHoe o6paTHOE OTpa-
XKeHue Ha apaHCueHY (B 30HY pacHoJoXeHHs MHKpodoHa) OT yraa
MEXKXAY NMOTOJKOM M 3ajJHeli CTeHOH (cM. pHC. 2 M 4 OCHOBIIOTO TEKCTa),

Bropoe TpeboBaHHe BHIIOJHACTCH TNYTEM pacyJeHeHHA BEPXHUX
yacTel OOKOBBLIX CTeH, YUYaCTKH AJi8 TaKOro pacu/JeHeHHss MOrYT ObiTh
HaeHbl MeTOdaMH, H3JoXeHHbBIMH B Nn. 3 npua. 1. Ho Tak kak
B JaHHOM ¢Jyyae Yroa pacxoxJenus OOKOBbIX CTe€H 3aja HEeBeJHK,
MOXHO, MpOBelfl IIJIOCKOCTh uYepe3 HCTOUHHK H IOJOXKEHHe YLIeH CJy-
martesged y 33JHeH cTeHn (Ha puc. 6 3Ta IVIOCKOCTb NMOKAa3aHA NYHKTH-
POM), CUHTATL NMPHOMUIKEHHO, YTO Nepphle OTPaxKeHHU OT GOKOBHIX CTEH
CO3MaIOTCST HX YYacTKaMH, JeXallHMH HHUXKe 3TOro nyHkTHpa. llosToMmy
yacTH OOKOBLIX cTeH, JexauiHe Ha 0.0—1 M Bbille yKa3allHOro NMYHKTH-
pa, MOXHO HCIOJNbL30BATL MAJA pa3MelueHHS CHJAbHBIX 4YJaeHeHHH., Camu
yleHeHHss Ha puc, 6 M 7 He MOKa3aHb, TaK Kak OHH BHOHpaTCH
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C Yy4YeTOM apXMTEKTypHbIX coobpaxkennd. [lpu BbiGope uUJeHEHHN
MCIOJb3YIOTCH JAaHHble nn. 2.16—2.2). HuHHe raaakue yacTH GOKOBBIX
CTeH HemapaJuieJbHbl APYr APYry (xaxpmasi creHa cocrasJjser yroa 2,5°
C NpPONOJbLHOIl OCbIO IUlIaHA 3aJa), YTC TaKXe cnocoGCTBYeT HOBbLILIE-
HUO JHGPDDY3HOCTH 3BYKOBOrO HOJA M 3HAYHTEJAbHO OcCJaabJaseT HEenpHST-
Holit 3¢dhekt «nopxaioutero axa» (cm m. 2.17).

B npuHdaTtoM ouepraHHH MNOTOJKA OCHOBHAas ero 4acTh IJIOCKas
ropusoHranbHass, BO3MOXKHbBI U JApyrHe oudepraHHsi NOTOJAKA, HaNpumep
B BUAE BBINYKJBIX IONEPEUYHBbIX CEeKUHH (CM. pHC. D, 8 OCHOBHOTO TEKCTa).
Takue cexuHH, AaBasi HanpasJIEHHbie OTpAaXXEHHA HA YyAaJeHHble MecTa
3ajia, B TO XKe BpeMsf CO3JaI0T HEKOTOpoe XKejaTelbHOE paccesHHe 3BY-
Ka. DTH CeKUHH MOTYT TNEepexXOoAHTb H Ha BepXHHe yacTH GOKOBLIX CTeH.

[IpoBepka AONYCTHMOCTH TIPHMEHEHHA reoMeTpPHUYECKHX OTPaXKeHHH

[lonb3ysicb MerogamH, onucaHHpiMi B 0. | npua. 1,  npo-
pepsieM HLOOYCTHMOCTb [PHUMEHEHHS T'eOMEeTpPHYECKHX OTpa)KeHud orT
HaHMEHBIIHX IO pa3MmepaMm IMOBepXHocTeH, RajolHX NepBble 3BYKOBBIE
OTpaxKeHHS: BBINYK/JAONo OTpaMaTeJsd Hajld aBaHCHeHOH H HaKJOHHOIO
3aJJHero yyacTka motonaka (pHc. 8).

I -7

b H

2 0 2 4 & 88 I0m
M

Puc. 8. Cxema K pacuety AONYCTHMOCTH NPUMEHEHHS TeOMeTPHYECKHX
OTpaKeHHH

31



Panuyc KPHBH3HBI OTpaxartess HaJ aBaHcHeHoH GoJee ueM B
2 pa3a IMpeBOCXOAHT IPUHUMaeMVIO JAJA pacyera 3BYKOBOH BOJIHHI
A==] M, a HaHMeHbIIAs CTOpPOHA oTpaxaread 2a-=6,4 M 3HAUHTEJBLHO
npesbllliaeT A, BCJEACTBHE 4Yero MeTOAbl MPuHJA, | 3aech BMOJIHe TIPHU-
MEHHMDbI.

HcxoaHbie naHuble A8 Hauwiero cayyas Oyayr: Ro=7,3 M, R'=
=16 M; V=46°;, a'=32 M; b'=7 Mm un A=1 M.

[Io dopmyaam (1) npui. 1 Haxoaum:

]
u =a’ cosy’ l/ ( R')_IAS;
2 1 1
Jlr= ' — 7 R =4,42.
v=0 ‘/ A (Ro R’)

OTKJOHEHHEe OT TreOMETPHYECKOTO OTpaiKeHHs He [peBbllIaeT Mo
bopmyane (2)

1
+ ,)=4Jna

u’ U

AL =4,4(

L
JLnA HakJAOHHOro 3ajHero yyactka mortonka Ro=23,1 m; R""=3,1 m;

v/=20,5°% a"=25 M; b""=89 M 1 A=1 M. JauHa yyacTtka 22" =5 M
3nHauuTeNbHO npeBbiniaer A. Kak u Bhie, Haxopum u” =2,02; v"=7,67.
OTKJIOHEeHHe OT reoMeTPHYECKOH aKYCTHKH He MPeBHIIIAET

] 1
AL =4,4(—T —|—-T)z 2,8 1b.
A U

Takum oOpasoM, Kak AJ8 OTpaXXaTeJisl HajJ aBaHCLEHOH, Tak H LJA
3aJHero ydyactka nortoJsika AL He npessiliaeT 9 aAb H npuMeHeHue
reOMeTPHYECKHX OTpaKeHHH AONYCTHMO.

Pacuer BpemMeHH peBepOepauvu M €ro peryJdpoBKa

BpeMms pesepbepallid pacCUUTbLIBaeM CJAEAYIOLIUM 00pa3oM:

a) no rpapuxky puc. 14 Haxogum pekoMeHayeMmoe nas obbeMa
V=3060 M® na yacrorax 500—2000 I'u spems peBepbGepauuuy 7=1,2 c.
Ha uactotre 125 @'t npuruMmaem Bpemsi peBepbepaliH He GoJee 1,5 ¢,
AJsE Toro 4toObl He YXYIAWATh CJAbIIUMMOCTD pPeud H KHHOIOKA3a.

B coorBeTcTBHH ¢ 1. 3.2 paccyHTbhiBaeM BpeMs pepepOepaunu
Ha Tpex vacrorax: 125, 500 u 2000 I'u. Hnas 3THX yacTOoT HaXOAHM

TpebGyeMbie CpeJHHI KOI(P(PHUHEHT 3BYKONOIJVIOUIeHHsT o H obwyio I3

3ana Aoem NoAL3YAch (opmysaoit (D), Ha yactotax 125 u H00 TI'n

H dopmyaoit (6) Ha yacrore 2000 I'u. Hdasa nocaenHed 4acTOTBI YuH-

ThiBaeM IOIVIOIEeHHe 3BYKa B Bo3ayXxe, Oepsa H3 npua. 6 kKo3pPHUHEHT

n=0,009 M—!, coOTBeTCTBYIOIIHIH OTHOCHTeJbHOH BJaxuoctd 60%.
Ha dactore 120 I'u:

0,163V  0,163-3060
P (@) = ——— = ———— =0, 25;
T Sosi 1,5-1340
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a=0,22 (10 npua. 5); Aosm=0Se6m=0,22-1340=205 M2,
Ha yacrotre 500 I'u:
— 0,163.3060

= = 0,31
() =" eaa0 =%

a=0,26 (no npua. 5); Acsm=0,26-1340=350 m2.
Ha wvactore 2000 I'iu:

Gy o (0:163—=Tp) V _ (0,163 —1,2:0,0090) 3060

a==0,25 (cM. npua. b); Aoem=0,25-1340=335 wm?;

6) npeaBapuTeqbHO HaMeyaeM MaTepHaJbl AJdA OTAeNKH 3aJa H THH
KpeceJ.

Fcxoaa u3 naMeueHHOH OTHENKH M THMA KpeceJs, BLIYHCJASEM COrJiac-
HO 1. 3.5 obuwryio D13 3ana A’oow. Pacuer npoussoauM aas 70% -nHoro
3aNnoJMIHEHHA 3anaa caywareasiMmi. KoagduuveHTst n06aBOYHOr0 3BYKO-
MOTJIOUIEHHSA CQgo6 HECKOJNBKO YMEHblIaeM IO CPaBHEHHIO CO CPeaHHMH
3HAYEeHHSAMH, YKa3aHHLIMH B I. 3.7, TaK KaK OCOOEHHOCTH, BhI3bIBAIOIHC
1006aBoYHOe 3BYKONOIJIOULEHHE, BblpaXkeHbl B 3aJie CPAaBHUTENbHO caabo.
Briyucienne A'gom NPHBEACHO B cJaejyiollell tabauue.

126 Ty | 500TIn 2000 'y
[TorepxHOC TH M Eg;‘h *
|
MaTepHaH S, M2 a asS a aS a aS

I

[ToTonok (mTyKaTyp-I 438 | 0,04 | 17 l 0,06 | 26 I 0,04 17
Ka [0 MeTaJlJIH4ecKof |
CeTKe)

Crennl (wITykatypka | 418 | 0,02
10 KHPIHYY)

[lon, wue 3auarmii| 106 | 0,04
CJymaTeiiMu (mapker)

[1poeM cueHH

BHYTpeHHHE noBepx-
HOCTH OPKeCTPOBOH
SIMBI, OTJeJIaHHEIE Je-
pPeBOM

Ho6asounoe 3BykKo- | 1340 | 0,06 | 80 0,04| 54 | 0,04 54
NOrJIOIIEHHE

Kpecna co caymare- | 420 ] 0,25 |1 105 [ 0,4 | 168 | 0,45 | 189

0,02| 8 |0,04] 16
0,06 6 |006]| 6

0,3 | 27 |03 | 97
01 7 1008] 5

91 0,21 1
66 0,1

~JCo = Q0

aamMu (70%  obuwero (mT.)I (Mm?) (M%) (M?)
KOJIHYECTBA)

Ceoboznnie kpecsta| 180 ( 0,08} 14 [ O0,15 ] 27 | 0,2 36
(nonymsirkue ¢ TKaHe-| (wiT.) | (M%) (M%) | (M2)

BOH OOHBKOI)

— | 253 — | 323

A obut, ? M3 — 350

[Ipumedanue B coOTBEeTCTBHH c 0. 9 npra 3 Aas Kpecsaa cO cayllaTeneM
H CBOGOAHOro Kpecana B TaOJHUe BMECTO mjaowainH U kosdpdHIUNUEHTa 3BYKOMOrao-
INeHHA MNMOKa3aHO HX KoauuyecTBo H III3 oaHoro kpechaa (cBoGOAHOrO HJAH CO CAy-
uiatTeyneM).
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B} cpaBHuBasg HMewwyiocd A'oem ¢ TpebyeMoll Aosm, BHAHM, YTO
HeoOXOAUMO HeKoTopoe yBesauuenpe IAII3 na yacrorax 125 u 500 T
st 3TOro HYKHO BBeCTH B 3a/7d 3BYKONONNIOTHTENb, ITOrVIOULAIOUIHH
B OCHOBHOM HH3KHe 4acTtorbl. C 3TOH 1lenblo NOKPblBaeM HHXKHHE YACTH
cTeH (Ha OTHOCE OT HHX) AepPeBAHHON [MaHeJdblo TOJIIHHOH 5—10 MM,
miaowiaabo 200 M2, umerwmed Ha uactorax 125, 500 u 2000 Tu coor-
BeTCTBEHHO Ko3(hdHUHeHT 3ByKouoIjiouleHHa «, paBubiit 0,25; 0,06
u 0,04.

B pesyabtate Aoem YBeJIHUYHTCS jaas  yactotst 125 T Ha
200(0,25—0,02) =46 Mm% u nast vacrotel 500 I'y wa 200(0,06—0,02) =
=8 M? (3mecb H3 Ko3¢}dHLHEHTA 3BYKOMNOIJOLIEeHAS MaHeJH BhIYTeH
paHee yuUTeHHBIH KO3(M(HIHEHT 3BYKONOIJIOUIeHHS MNOKPbLIBAeMOH CTeHbl).
Hdas vactoret 2000 't ysennuenne 2113 200(0,04—0,04) =0;

r) HaxoAuM oOKoHyaTeJbHY0 I3 3ama A”oew € OTAENKON na-
nHeJibio H no d¢opmyaam (3) u (4) pacuetHoe Bpemsi peBepOepaluH

T 3ana.
Ha vacrore 120 T'u:

r

Aoy = 253 4 46 = 299 M?;

0
— A;ﬁm 299 _—
= = — = 0,22; = (0,2 . . 5),
o Soom 1340 : Q (o) 5 (cM. mpua. 5)
0,163V 0,163.3060 -
== = = =1, C.
Sosm® () 1340-0,25

Ha yactorte 500 I'u:

A = 323 + 8 = 331 Mm?;

o011
_ 331 _
_ —0.25 —0.99:
* = 1340 205 @ (2) =0,29
0.163- 3060
~ T 1340.0929  °°

Ha uactore 2000 ['u:

L

Al =350 + 0= 350 m;

O

350
1340

0,163V 0,163.3060
T Soew® () -V 1310 0,3 1 0,009-3060

= 0,26; P (-E',) = 0,3;

O —

T 1,15 c.

PacueTHble 3HauyeHNsi BpeMeHH peBepbepalHH BIIOJHE YAOBJETBO-
PHTEJNbHBLI, TAK KaK OTKJOHEeHHEe UX OT 3ajaHuHblXx MeHee 10%.
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NPAHJOXEHHE 3
HEKOTOPBIE AKYCTHYECKHE NMOHATUA U BEJUUHUHDI

BoaayuiHbie 3BYKOBLIE BOJMHbI H CKOPOCTh 3BYyKa

. Bosgyutbie 3BYKOBble BOJIHbI COCTOSIT H3 4YepeayIOUIUXCH APYr
C APYIrOM YIUJIOTHeHHIl H pa3pexkeHHH BO3AYXa. 3TH YIJIOTHEHHA H pas-
pexKeHUA PacnpoCTPAHAIOTCA €O CKOPOCTHIO €, Ha3bIBaeMOH CKOPOCTbIO
3BykKa. CKOpoCTb ¢ 3BYKa B BO3AyXe npu Temneparype 20°C cocras-
JseT okogo 340 M/c; 3TO 3HayeHHe MNPHHHMAeTCH IJAA AKYCTHUECKHUX
pacyeToB MNOMeELUEHHH, IKCIJIyaTHPyeMblX B OOLIYHBIX TeMIlepPaTypPHbIX
YCJOBHSX.

Yucrtole TOHA

2. UdcTbiM TOHOM Ha3biBaeTCHA 3BVK, KoJgeOaHHA [JaBJEHHA KOTO-
poro ssJSIOTCSA TapMOHHUYECKHMH, T. €. BbIPAXKAIOTCA B BHAE CHHY-
COMAAJbHOH (GYHKIHH BpeMeHH. B 3TOM cayyae 3BYKOBOe jaBJjeHHe p —
H3OBITOYHOE cBepX OOBIYHOro aTMmocdepHOro JnaBJeHHS B KaKoOH-JHGO
TOUKe — 3aNuchiBaeTcs CJAeAVIOUIUHM o0pa3oMm:

p = Pmax Sin (2aft 4 ), (1)

rage p — aMIUIHTyJa 3BYKOBOrO jaaBJ/ieHHs, H/m?;
f — yactota (4Mcyo KoJeGaHHH B eAHHHUY BpeMeHnu), I'u;
{ — BpeMmH4, C;
 -— HayaJsibHasa ¢a3a kKoaebaHus.
YUeM 6oJblie aMIJHTYAa 3BYKGBOTO JaBJIEHHA, TeM TOH CHJbHee;

yeM 00JIbIHEe YacToTa, TeM OH BHIIIIE,

Kak u3BeCTHO H3 MAaTeMaTHYeCKOro aHanusa, Jwoboe koJebHaHHE
MOXeT ObiThb pa3JyoXKeHO Ha 4YHCTele TOHa (TeopeMa Dypbe), Bwmecre
C TeéM YHCTble TOHa SABJAKTCH OCHOBOH MY3blkH. Ilo 3THM nNpHUYHHAM
NMOHATHE YHUCTOIO TOHA WIHPOKO HCIOJBL3YETCS B a4KYCTHKe.

JIiHHA 3BYKOBOW BOJIHBI

3. IlnuHa 3BYKOBOIil BOJIEBI A YHCTOTO TOHA CBfi3aHa CO CKOPOCTBLIO
3BYKa € H ero 4actoToil [ COOTHOLIEeHHEM

C
k:""—': 2
7 (2)

H3 KOTOPOro BHAHO, YTO YeM BbIllIe YacTOTa, TeM Kopoue [JHHA BOJIHBI.
Tak, Hanpumep, aaa yactotol 100 I't a1uHA BOJHB

a nya yactoth 1000 I' owa pasHa 0,34 M.

Cpe/lHEeKBAAPATHYHOE 3BYKOBOE AABJEHHE

4. 3BykoBoe JaBJjieHHe B KaKOH-JIKOO TOYKe H3MEHAETCS BO Bpe-
MeHH, NMPHHUMASA MOJOXKHTEJbHbIE H OTPHIlaTeNbHble 3HaueHUA. [loaTomy
B pacyeThl BBOASAT ycpeAHEHHOe BO BPeMEHH cpeJHEKBaApaTHYHOE 3BYKO-

BOe AaBJEHHE D¢p. JJ9 YHCTOrO TOHA Pcp=Pmax/}2.
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O06aacTh 3BYKOBOIO BOCNPHATHURA

5. C1yX uesoBeka ollylulaer Kak 3BYK JHIIb OrpaHHYeHHyi0 1O
YAaCTOTe H JaBJeHH 006/1aCTh BO3AYWIHbLIX KoJaebauumii. O6Jgacth, 3Ta
JeXXUT B Npepenax npubiusutenbHo ot 20 po 20000 I' mo yacrore
H ot 2-107% no 20 H/m? no cpeaHekBaapaTHYHOMY 3BYKOBOMY JaBJe-
HHIO {(AaBjexue Bbimte 20 H/M?2 owmwymaercs yxe kKak 604b B ylluax).

YpoBeHb 3BYyKOBOro AaBJACHHS

6. Kak BHAHO M3 NpPHBEJEHHbIX AAHHLIX, OLLyLlaeMble CJIYXOM 3BY-
KM MOTYT OTJIHYaThCs MO AaBJelni0 NpHMepHO B MUAJHOH pa3, Onepu-
pOBaThb TAKHMH I'DPOMO3JAKHMH 4HcJAaMH HeygoOHO, H BMECTO 3BYKOBOTO
JlaBJlieHus MNOJAbL3VIOTCA APYroH, JorapHPpMHYeCKOH BEJIHYHHOH — YPOBHEM
3BYKOBOI'0 AaBJjeHHs ab:

L — 20 1g L2, (3)
Pocp
[Ie  Pcp — U3MepsieMOe CpeHeKBaipaTHYHoe 3BYKOBOE MAaB-

JIeHHe;
Pocp=2-10"% H/M2 — cpenHekBagpaTHYHOe 3BYKOBOE paBJeHHe, NPHHS-
TOE 3a HayaJo OTCYerTa.

bnrarogaps BBeJeHHIO YPOBHS 3BYKOBOTO JAaBJjeHHS OTPOMHBIH
auanasod or 2-10-% po 20 H/m? ypmaercs npeobpazoBaTh B CpaBHH-
TeJbHO HeOogabwioft ¥ yA0O6HBIA auamaszoH oT O no 120 nb. Bwmecrte
C TeM YPDOBEHL 3BYKOBOIO [HABJIEHHST HMeeT H [APYyroe CyuiecTBeHHoE
NPEMMYILIECTBO: u3MeHeHHe ero Ha | ab npubiananuTebHO COOTBETCTBYET
MHHHMAJIbHOMY, elje OILIYTHMOMY 4YeJiOBEKOM H3MEHeHHI0 TPOMKOCTH
3BYKa.

Hast  ChoXHOro 3BYKa, COCTOAIIEr0 H3 MHOTHX YHCTBIX TOHOB,
H3MepAITCT JHOO YPOBHH 3BYKOBOrO JaBJEHHA OTHEJNbHBIX YHCTHIX
TOHOB, JH0O CyMMapHBIl YPOBEHBH 3BYKOBOTO JABJEHHS B HEKOTOpOH
noJioce 4yactor. [losoca 4acToOT XapakTepH3yeTCcs €€ rpaHHYHBIMH YacTo-
TaMi — HUXHell fy ¥ BepxHell [, M ee cpexllereoMeTpuYecKoil 4acTOTOH

2
fo==Vfif.. Hau6onee ynorpeburensunl okTaBuan nojoca {—— = 2| noay-

1
_— x JPp—
OKTaBHas (—-]i!— =]/2= 1,41)}1 TpeTbomaBHaﬂ(-%—- =]/ = 1,26)-
1

1

JAuddy3HOCTL 3BYKOBOTO MOJS

7. B 3aMKHyYTOM IOMEILEIIHH 3BYKOBhHl€ BOJIHBI, OTpPaxkasicb OT €ro
IIOBEPDXHOCTEY, JABHXYTCA N0 Ppa3Hoobpa3sHblM Hallpas/jeHHAM. B pe-
3yJbTaTe 3TOro B IOMELIEHHH o0pasyerTcs CJ0XKHOe 3BYKOBoe II0JIE.
BaxHoe 3HauyeHHe B aKYCTHKe IOMeLleHMH HMeeT nousTtHe <«augpdysHoe
noJie», xapaxkrepusyemoe TeM, HUTO BO BCeX TOUKAX NOJAA YCpeaHeHHbIE
BO BPEMEHH YypoBeHb 3BYKOBOTO JaBJeHHS H IIOTOK MNOPHXOAAILUEH IO
J000MY HalNpapJeHHK 3BYKOBOI 3Hepruud noctossHHbl. Takoe audgysHoe
oJjie ABJA TCA UWAeaJbHBIM CJiyyaeMm, He BBLIITOJHAKIIMMCA MNOJHOCTBIO
B peajlbHbiX lOMELLEHHASAX, Ho AAA CO3JaHHA XOPOLIeH AKYCTHKH IOMe-
UIeHUA CJAeAyeT CTPeMUTbCHl, IO BO3IMOMNKHOCTH, NPHOAUIUTRCA K HEMY.
O Meponpusitusax AJs HOBBIUICHHST NHQPQPYIHOCTH 3BYKa B NOMeElleHHsX
ropopurcs B nn. 2.16—2.21.
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KosdduumeHT 3BYKONOraoulEHUS

8. 3BYKOBbLIC BOJMHBLI HECYT ¢ CcOOOH MEeXaHHUeCKYI0 3HEPruio, noay-
yaeMyI0 HMH OT HCTOYIIHKA 3BYKa (3BYKOBYIO 3Hepruio). [lagas Ha
KaKylo-JIH60 MOBEpXHOCTb, 3BYKOBble BOJIHBI OTPAXaloTCAd OT Hee, Tepas
YacTh CBOEH 3SHepPriH. ITOT TNPOLecC Ha3bIBAeTCA 3BYKOIOIVIOUIEHHEM,
a OTHOlLIEeHHe [MOrJIOUIEHHOH NP 3TOM 2HEPrHH K najaiouieit — ko3dpu-
HHEHTOM 3BYKOMOIJIOWeHHA &, ARJAOUINMCA Oe3pasMepHOH BeJHUUHOI.
[IpH moJMHOM nNOrJIOUleHHH Majaloued 3Heprud o=1, a NpH NOJHOM
ee orpaxeHHH a==0. Ko3¢pduuHeHT 3BYKONOrJaoUIeHHs HEKOTOPOIil NO-
BEDXHOCTH 3aBHCHT OT €e MaTepHaja H PacnoJOXeHHOH 3a HeH KOH-
CTPYKUHH, OT YacTOTbl 3BYKa H yrJa mnajeHuss 3BYKOBbIX BoJIH. [lpwu
aKYCTHYeCKHX pacyeTtax nomewmieHkii oOLIYHO NPHMEHAIOTCH YCpeldHEeHHhe
IJ1st Pa3HblX YrjoB nageHHsa Ko3d(HUHEHTbl 3BYKONOIVIOUIEHHS NOBepX-
HOCTeH, coOoTBeTCTBYIOWHEe nudPYy3HOMY 3BYKOBOMY NOJIO.

JKBHBANEHTHAA NACUAAbL 3BYKOMNOTrAOLIEHHs

9. Ecmu kakas-mu60 noBepXHOCTb HMeeT maowans S H Koaddu-
IIHEHT 3BYKOMOIVIOIUEHHA ¢, TO BENHUHHA

A=aS (4)

Ha3bBAaeTCs 3KBHBAJIEHTHOH mJollanbio 3Bykonorsowmenusa (3I13) artoit
nmosepxHocti. M3 onpenesenns xo3¢h¢puuHeHTa 3BYKONOTJOWIEHHA CJie-
ayer, uro I[I3 ecth nAaomIaAb NOAHOCTBLIO NOraoulalomel 3ByK NOBepx-
HOCTH, KOTOpas MOrJaolaer Takoe XXe KOJHYECTBO 3BYKOBOH 3HEPrHH,
KaK H jgaHHas nosepxHocTb S. Ecsan S usmepsercd B M2, TO TaKyio Xe
pPa3MepHOCTb HMeeT U A.

K nekoTopbiM o6BbeKTaM CJOXHOA (POPMBI H CPABHHUTEJIbHO HeBOJIb-
HIMX pa3MepoB (Hanpumep, Kpecia u chAymartenun) nousTHe «xKo3dpdhu-
IHEHT 3BYKOMOIVIOUEHHA® TPYAHO MPHIOXKHMO, H 3BYKONOTJOLLAKONHe
CBOMCTBA TAaKOro OOBEKTAa XapaKTePH3YIOTCS ero 3KBHBAJEHTHOH ILIO-
HIAAbI0 3BYKOIOIJIONIEHHS.

PesepGepainusn

10. B 3aKkpbiToM NMOMELIEHHH [oc/e NpeKpalleHHA 3BYYaHHS HCTOY-
HUKa 3BYK HCYE€3aeT He cpaiy; 3BYKOBHIE BOJHBLI NPOAOJIKAIOT MHOIO-
KpaTHO OTPaXaThCsl OT HNOBEPXHOCTEeH MNOMelleHHS, Tepsas IPH KaXKAOM
OTPAaXEHUH YacTb CBOEH 3HEPrHH, BCJAEACTBHE YEro YpPOBEHb 3BYKOBOTO
NaBJieHHs1 B BO3AYUIHOM oObeMe NMoMeUleHUs fnocTeledHo cnamaetr. Takoi
npouecc crnajaHHa YypPOBHAA 3BYKOBOrO JAaBJIeHHA B IIOMELIeHHH nocJe
NMpeKpauleHHA 3BYYaHHSA HCTOYHHKA HasbiBaercsa pesepbepaunei.

Bpema penepbepauuu

1. [Insa xonuyeCTBEHHON OUEHKH peBep6epalHH MOMKeET CJAYXKHTD
cKkopocTs O cnaflaHHsl YPOBHRA 3BYKa, u3Mepsemas B ab/c. dta ckopocts
Cra/laHHsl YPOBHA MOXeT ObITh PAa3HOil HA OTAENBbHLIX 3Tallax npolecca
pesepbepaunn. Ilpu nocrartouydHod puGdY3HOCTH 3BYKOBOT'O MNOJSA CKO-
POCTb cnagaHufd YpPOBHA B 3aJaHHOM HNOMeILeHHH W AJ 3alaHHOH
YaCTOThl OKa3biBaeTcd NPAaKTHYECKH BO BCEX TOYKAX NOMelleHHst NMOCTOAl-
HOI M OAHMHAKOBON, He 3aBUcAllelf OT NONOXKEHHT HCTOYHHKA 3BYKa.
Ho cxopocTh 3Ta 3aBHCHT OT YACTOTH, TaK KaK KO3()PHUIUHEHTH 3BYKO-

MOrJIOUIeHHS NOBePXHOCTell 1noMellleHHs ObIBAIOT DPa3HLIMH AJA Pa3HLIX
YacToT.
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CxopocTh cnajaHusi YpPOBHS § XxapakTepusyeT OOMIYI0 TYJAKOCTb
[IOMEIEeHHSA: B 3alIYUIeHHOM (C CHJBHO MOIVIOUIAIOUIHMH 3BYK [10BepX-
HOCTAAMH) HOMEIUeHHH CKOPOCTh CclafaHHs BeJHKA, a B IOMelleHHH
I'YJAKOM (C MaJONOrJoOLIaIoWUMH TTOBEPXHOCTSIMH) MaJa.

ITo ycraHoBuBLIEHCS TPAJMUHH ANA OLEHKH TYJIKOCTH IOMeUleHHS
BMECTO CKODOCTH cnajaaHusi O NpHuATA Apyras BeJHUYHHA — BpeMs pe-
BepOepauun 71, mnpeacrapaswinadg colGnid BpeMs, B TedyeHHe KOTOPOTO
ypoBeHb 3BYKOBOro naasJieHHsl cnajaer Ha 60 gb. I3 3anax cnaganue
yposHa Ha 60 gD OniBaer JMIUb B peAKHX cJayyasix, OOBIUHbIE XKe
mepenajkl YPOBHA B PeYH H MY3biKe OKAa3bIBAIOTCS TOopas3jl0 MeHLUIHMH
(OHH BbI3BIBAKOTCA JHOO HePAaBHOMEpPHOCTSMH YPOBHSI pedH H MYS3BIKH,
Jubo crHajaHHSMH €ro B ay3aX Jo0 YPOBHsS Bcerja HMelollerocs B
noMelieHun wmwymoBoro ¢oHa). llosatromy npunsteie 60 gb ycjaoBHBHL
Ipu mocTOSAHHOH CKOPOCTH CHALAHUS YPOBHA 3BYKa MEXAY CKOPOCTBHIO
cliaflaHisl W BpeMeHeM peBeplepallHn HMeeTCss MNPOCTast 3aBHCHMOCTD

y AN 5
5 (9)

Magnoe Bpemsa pesepOepalH¥ COOTBETCTBYET 3arJylUEHHBEIM MOMe-
WeHUuaM, a 00JblIoe — I'YIKHM.

Cornacio TOCT  24146—80
BpeMsi peBepOepauuu H3MepseTcd

NyTeM 3anucd TIpH [OMOWH JIO-

rapuMiyecKoro caMonucila Ipo-
llecca cnagaHuss  YPOBHA 3BYKO-

BOrO AaBJIeHHS B IOMellleHHH. BpeMs

peBepOepallyi HAXOAHTCHA H3 yuacT-
Ka 3TOH 3alHCH, COOTBETCTBYIOLIEIO

cnafaHHuO YpoBHS Ha 35 ab mocie

BBHIK/IOUEHHSI HCTOYHHKA 3BYKa, NPHU-
yeM nepeele 5 Ab cnajzauus He ydH-

ThiBalOTCcA. AJaA mnoBbIUIEHHA JHO-

¢)y3HOCTH 3BYKOBOTO IOJsA OepeTcs

‘ HCTOUHHK CJIOXHOTO 3BYKA CO MHO-
THMH YaCTOTHBIMH COCTABJISIOLUIHMH
Puc. 9. MNpumMep 3anucH cnaga- B HEKOTOPOH moJioce 4actoT (0OBIUHO
HUA YPOBHA 3BYKOBOT0 JAaBjie- OKTABHOH WJH TPETbOKTABHOH), U H3-
HUSL AJ8 H3MeEpPeHHsl BpPEMEHH  MepeHHS OTHOCAT K CpeJHereoMeTpH-
peBepOepaUy NOMeEUEHHA YeCcKoM yYacToTe NOoJIoChl. 3aluch
criagaHdsl YpOBHSI 3BYKOBOro jJaslie-
HUA UMeeT HeH3OexkHble JIYKTYallHH,
HO ee OOIIMH XO4 B yKa3aHHOM HH-
TepBaJe AO0JXKEeH HMeTb MOCTOAHHYIO
CKOPOCTb CHajaHHdA. B NpPOTHBHOM
clydyae HeJlb3f BOOOLle FOBOPHUTH O

KaKOM-an60 onpefeseHHOM BpeMeHH peBepOepauud IOMeELLEHHS.
[IpuMep TakKo#t 3amMCH CNaJdaHHs YPOBHS 3BYKOBOIO AaBJIEHHSA NOKA-
3aH Ha pHc. 9. 3amuch clesaHa Ha paBHOMepHO ABHXKYIUeica OyMaXKHOH
nenre. Kpusasi cnajaHusi uMeeT (PJIYKTYalUHH, HO AJIST HaXOXKJEHUA Bpe-
MeHU peBepOepaudd MoOXKeT OoiTh JoCTaTOYHO YETKO NPOBCACHA IIOKA-
3aHHAs Ha pHCYHKe Yycpeaudwoounlas npsiMas C NOCTOAHHOH CKOPOCTBHIO
cnananug. Kak BHAHO H3 PHCYHKa, yposeHb cnagaer Ha 30 ab B

teyeHue 0,69 ¢, Ortcroaa:
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CKOPOCTh chmajfilanusi ypoBHA, ab/c:
30
0,69

0 = = 43,5

H BpeMs peBepOepauHH, C:

IlpueMbl pacuera BpeMeHH peBepOepallHH H peKOMeHAVeMble ero
3nadyeHus aaHel B nn, 3.1—3.16. PaccuHTaHHOEe TAKHMH TNpPHEeMaMH BpeMs
pepepbepaluyHd, KakK TI0OKa3biBaeT OIBIT, AOCTAaTOYHO OJH3KO COOTBerT-
CTBYET BpeMeHH peBepOepanui, namepsemomy coraacio I'OCT 24146—80.



MaTtepuann H KOHCTDYKUHH

OObluHbie MaTepHaNbl
H KOHCTPYKIHH

CTeHH  OlITyKaTypeHHble,
OKpalIeHHbIe KJeeBOH KpacKoH

O €, OKpauleHHule Mac-
JAHOH KpacKo#i

[lITykaTypka mno MeTaJJH-
YeCKOH CeTKe ¢ BO3AYLIHOA
MONOCTBIO 1MO3aiH

beToH ¢ XKeJie3HEeHHWEM Tio-
BePXHOCTH

Mpamop, rpaHdUT U ApYyrue
KaMeHHble MNOPOAb 1UJHO-
BaHHEIE

[lanesb pepeBAHHAA TOJMUIH-
HO#t 5—I10 MM ¢ BO3AyWIHOM
npocjofikoii 50—150 mMm*

[IIHTHL  ApeBeCHOCTpYIKEY-
HLIE HEOKpAILEeHHLIE TOJLUHHOM
20 mm (FOCT 10632—77) c
BO3AYIIHOH MNpochaoiikot 50—
150 MM

[lnutHl TBEpABle ApeBECHO-
BOJIOKHUCTLIE TOJIIMHOR 4 MM,
00bveMHbM Becom 1000 Kr/m?,
C BOSAYWIHOH npoCJIOHKOIX
50—150 mm

[llrykatypka runcopas cy-
xag TomnuHoid 10 mm (TOCT
6266—67) ¢ Bo3pywHONI npo-
cJ0AKOH 50-—150 MM

[lepenyieTsl  OKOHHBIE
CTEKJIEHHLIE

[lon napkerusnii

[lon Aomatwiit Ha Jarax

JIHHOJIeyM TOMIHHON 5 MM
10 TBEPAOMY OCHOBAHHIO

Kosep rmepcTsaHolt  TOMIH-
HoOil 9 MM no Ge1oHY

To ke, Ha BOHJIOUHOH TOA-
KJaJAKe TOJIMHHON 3 MM

3a-
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125

0,02
0,01
0,04

0,01
0,01

0,3

0,1

0,3

0,3

0,3
0,04
0,1
0,02
0,09
0,11

NPAJAOXEHUE 4

KoadgpuuueHTsl 3BYKONOTAOIMEHHA MATEPHANOB H KOHCTPYKLHI}
H 3KBHBAJEHTHASl NAOWLAIb 3BYKOMNOTJIOMEHHA cAylIaATeNEe H KpeEce

Ko3bduuneHdr 3sBYKONOrAoLIeHHNA

250 500
0,02 { 0,02
0,01 | 0,02
0,05 | 0,06
0,01 { 0,01
— 10,0l
1 0,151 0,06
0,08 | 0,05
0,16 | 0,08
0,25 | 0,1
0,2 | 0,15
0,04 | 0,07
0,1 |01
— | 0,03
0,08 | 0 91
0,14 | 0,37

1000

0,03
0,02
0,08

0,02

0,05

0,05

0,05

0,08

AJAA 4acTOTH, I'nn

2000

4000
0,04 | 0,04
0,02 { 0,02
0,04 | 0,06
| 0,02 | 0,02
0,015 —
0,04 | 0,04
0,08 0,1
0,04 | 0,08
0,05 | 0,04

|

0,06 | 0,04
0,06 | 0,07
0,08 | 0,09
0.04 | —
0,27 | 0,37
0,27 | 0,3




IIpodoascerue npus. 4

Ko3¢pdunreHT 3BYKOIOTJOLeHHA
ans YactoTH, 'K

MaTepHaJibl H KOHCTPYKLUHH

125 250 500 1000 | 2000 | 4006

| |
[MopTeepnt XJsomuartobymax- | 0,05 0,3 | 0,45 (0,7 | 0,65} 0,5

HBle Ha NMOJAKJAajKe CO CKJaj-
KaMM, T[OBEPXHOCTHad Macca
TKauu 0,5 Kr/m®

[Topteepsl  mumoweeme co | 0,15 [ 0,35 | 0,595 ’ 0,7 | 0,7 0,65
CKJaJlKaMH,  TOBEPXHOCTHaMA
macca TkanH 0,65 xr/m?

[lpoem cuess, o6opyposan-| 0,2 0,3 10,3 (0,3 0,3 | 0,3
HOH JeKopallusiMH

K 1HO?KpaH 0,3 — 10,4 — 10,4 —

CneynanbHbie 3BYKONOrJo-
a0 He MaTepradbl
H KOHCTPYKLHH

[lnnTel THMCOBHIE nepdoOpH-
pOBAHHLIE C MOPHUCTHIM 3anoJi-
HuteseM, pasmep 310X810X

X 26 MM (OCT 21-26-76):
6es Boaaymnofi npocaoiiku | 099 (0,2 0,45 0,75 | 0,55 t 0,35

C BO3SAYUIHOM TNPOCJOHKOMN,

50 0,05 0,4 | 0,75 | 0,55 | 0,55 | 0,3
100 0,156/0,6 [0,75{0,565{0,5 | 0,3
200 1 0,251 0,66|0,65|0,6 |0,55] 0,3

[1auTh MHHEpPaJOBATHLIE |

akycTuueckHe, pasmep 500> |
XH500x20 MM (TY 21-24-
60-74):
neppopupoBanpie  IIA/O 0,050,15)0,6 | 0,9 ;0,8 0,4
6e3 BO3fyIIHOH MNPOCJIOHKH
TO Xe, C' BO3AVIIHOH mnpo-
CJIOHKO1, MM:
50
100
oTpenounsie TIA/C «C Ha-
Ophisrom» 6e3 BO3AYIIHOM
NPOCJIOKKH
TO Xe, € BO3AVUIHON NpO-
CJIOMNKOH, MM: |
50
100
rAagKue JAE€KOpaTHBHELIE *
T1A /] 6e3 BO3ZYUIHOH npo-
CJIOHKH
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MaTepHans ¥ KOHCTPYKIHH

[TpoOQosxcerue npur. 4

KoxppUiueHT 3BYKOQUOTIOWECHUN

IR qactoTH, I'u

! 125 l 950 | 500 1000 ] 2000 | 4000
{
TO e, C BO3AVIUHOK npo-l l l
C/IOHKOH, MM:
00 0,504 10,4 (0,4 |{0,2 0,1
100 02610,4 10,4 10,4 ]0,2 0,1
Ilintel nopucThie axKycTH- * _
yeckHe <«AKMmHrpaH», pasmep ,
300X300x20 wmm (I'OCT
17918-72)*:
Ge3 BoaaymHoi mnpocsodkk | 0,05 | 0,1510,5 | 0,660,656} 0,7
C BO3AVIIHOH NPOCHOHKOH,
MM
50 0,15 0,501 0,550,656 0,66} 0,7
100 0,25{0,6b[0,656| 0,660,651 0,7
200 0306 [0,6 |0,65]0,7 | 0,75
Ilnurst «Cunaknop» {(OCT
21-22-76):
Ges Bo3xywHON mpocJsoiiku} 0,2 | 0,5 | 0,65) 0,6 | 0,6 0,6
¢ BO3AymiHONW mpochaofkoi | 0.5 | 0,7 10,6 10,55)0,55} 0,6
100 mm
Muuckue niauter A-l
{(TY 21 bCCP 82-73): *
6e3 Bo3aymHO# npociopku 0,1 (0,3 | 0,6 0,7 {0,8 } 0,8
¢ BO3AyWHOf mnpochoikoir | 0.4 | 0,660,656 0,7 | 0,75 0,75
200 mm
[Tauret «MockBax
(OCT 21-26-76):
Ge3 poanyumHo# npocyodikd | 0,1 [ 0,251 8 (0,6 {0,6 § 0,35
C BO3AyuiHo# mpocJonko [ 0,2 (0,6 (0,6 [ 0,5 |0,35} 0,3
100 mm
{lnaret «Menopus»
(OCT 21-26-76): ‘
Ge3 so3jymHo#l mnpochoiku | 0,161 0,251 0,8 |1 0,4 | 0,2 0,2
C BO3AYWHOA npocjoikoud | 0,251 05 (0,6 {0,451 0,3 0,3
100 mm
OubpoANT TOMHAOH OKoM0 | 0,2 10,450,451 0,5 | 0,6 0,65
50 MM ¢ BO3LYLLHO} MpOCJIOH-
kot 50—100 mm
Cyi0# MOPUCTOrO 3Bymnor-l 0,4 10,7 70,8 70,8 }0,75} 0,65

JOTHTeNA** TONMIIHHON HE Me-
Hee 100 MM, NMOKPHTHIA CTeK-
porkaueio  3-0,1 (TOCT
19907—74*) nau MemIKoBHHOM
M JAepesBfiHHbMuH pedkamu¥**
wHpuHo 20—25 MM, TOJUIH-
Hol 10—12 MM u pacCcTosiHHMEM
MeXAy HUMH 1520 MM

42

|



[Tpodoaxcenue npua. 4

Ko3ppHUHeHT 3BYKONOrNQUeHUR
and 4actorel, '

Matepuansl H KOHCTPYKILHH

125 250 500 ({000 | 2000 | 4000

To xe, BmMecTO peek runco-} 0,4 10,7 10,7510,6 {0,451 0,3
Bple nepdopupOBaHHBIE TIIHTHI
pasmepamu  400X400X10 w
500X 50010 MM, c orBep-

cTHsiMe auametpoM 10 MM
waroM 24 um (OCT 21-26-76)

SKBUBaJEeHTHAR NMJOUIaAb 3BYKONOrJOUeHH S
CnyuwaTtedn 1 Kpecna - y uy ,

Cayuwiatesp Ha KpecJse:

MArkoM H noaymsrkom | 0,25 10,3 (0.4 |[0,45]| 0,45 | 0,4
HECTKOM 0,2 10,25(0,3 10,35[10,35] 0,35
Kpecno.

MATKOe ¢ mopHcThIM 3a- | 0,1510,2 | 0,2 | 0,26 0,3 0,3
NOJAHUTENeM CHAEHBA H
CNHHKH, OOHTOE BO3AYXO-
NPOHHILAEMOH TKAHLIO

nonyMarkoe, oburoe sos3- | 0,08 { 0,1 0,15({0,151}0,2 0,2
LyXONpPOHHUAEMOH TKaHBIO |
T0 Ke, wuckyccrsennof | 0,08 0,1 |0,12}0,1 |O,1 | 0,08
KOXKeEH
®ecTkoe ¢ cpanepnumn | 0,02 | 0,02 | 0,03 | 0,04 | 0,04 | 0,05
CNHHKO#I U CHIeHLEM

* HMeerca B BHAY BO3AVHIHAA Npochaoiika No3any IJHT.

** Chesyer NPHMEHATbh NOPHCTRIX 3BYKONOIJAOTHTENb — MHHEDANQBATHHIE MATH
o06beMHON macco#h okoao 100 xkr/m?® (TOCT 9573—72 *) MiaAH cylNepTOHKOEe CTeKJOBO-
noxgo &Jﬁ'beHHOﬁ maccoft 15 kr/m* (TY 21-07-224-69) Hsorckoro 3asoga bBpsan-
CKoft o0a

*¢¢ BmecTtOo peek MOXHO NPHMEHHTh nepdopHpoBaHHble acOecToieMeHTHRIE JH-
CThl TOAWHKHOR 5 MM C OTBEDCTHAMH AHaMeTpOM 7 MM H waroM l4 MM PHxckoro
LHeMeHTHO-1HpepHoro 3amona (TY 04-65 JIatsCCP) nau anioMHHHeBble nepdopH-

po;auuue nayeau paaMepom H00XB00 MM BHAHeHCKOro 3as0Aa METAANOKOHCTPYK-
HH



MPUINOXEHHE S

3HAYEHHSA ¢YHKLHH ¢(a)=—In(l—a)
NJid PACYETA BPEMEHH PEBEPBEPALLHH

0,02
0,13
0,25
0,39
0,54
0,73
0.97
1,97

1,72
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0,06 | 0,07 | 0,08 0,09
0,17 10,19 | 0,2 lo,21
0,3 | 0,32 0,33 0,34
0,45 | 0,46 | 0,48 10,49
0,62 | 0,64 | 0,65 |0,67
0,82 | 0,84 | 0,87 [0,89
1,08 1 111 | 1,14 [1,17
1,43 | 1,471 1,51 [1,56
1,97 | 2,04 { 2,12 |2,21

MIpumep. Has o = 0,37 HaxofuM H3 gabauuu @ EE) = 0,46,



NPHJOXEHHE 6

3HAYEHUA KO3PPHUIUHUEHTA n, m—1t OJISA YUETA
NOIJIOINEHHUSA 3BYKA B BO3AYXE
INPU TEMIIEPATYPE 20°C (IO U3MEPEHHSM XAPPHCA)

Yacrora, 'l

OTRoCHuTeMBHAA BJAXHOCTD

PO3AYXA, 2006 4000
30 0.0119 0.0379
10 0.0104 0’0287
50 0.0096 0’ 0244
60 0009 0’0224
70 0. 0085 00213
80 0. 0081 0’0204
90 0,008 ! 0,02
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O6a1acTh 3BYKOBOrO BOCHPHATHS . . . . . .
Yponeun 3BYKOBOro JaBfleHust . . . .,
Hu¢¢ysnocty 3ByKOBOro moas , . . . . . .
KoaddpuuueHT 3BYKONOIJIOILEHHA . . . . . .
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JKBHBANEHTHAA NJACLIARbL 3BYKOMOIVIOUIEHHSA .
PepepGepanus C e e e e e
Bpems peBepOepauuu C e e e e e
Mpusoxcenue 4. KoapPHueHTn 3BYKONOIVIOMEHHS MAaTepHAJNOB H
KOHCTPYKIUHH M 3KBHBaJEeMTHas IJoOllaAb 3BYKOIOIJIOUIEHNA
CAyLIATeNeH H Kpecea .

[Tpunroxenue 5. 3HaueHHsn1 GYRKIHH cp(a-)=—-ln(l—E) AJis pac-
yetTa BpeMeHH peBeplOepallHH . C L

ITpusroxcerue 6. 3HayeHus kxKosgpdrilHeHTa n, M~! AJAS yuera IO-
rJOLEHHS 3BYKa B BO3Ayxe npH temneparype 20°C (npu H3-
MepeHHAX Xappuca) . . . . . . ...
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