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1. PaspabotaH O6uiepoccuiickon obuiecTBeHHOW opraHusaumein "ToHHenbHas accoumauuma
Poccun'".

BHeceH YnpaBieHMeM TeXHWYECKOro HOPMMPOBaAHWA, CTaHAApPTM3auMM KU cepTudmKauumn B
cTpoutenbctee n AKX lNocctpoa Poccmun.

2. MpuHAT 1 BBeAeH B aencteue MNoctaHosneHmnem Mocctpos Poccumn N 19 ot 09.03.2004.

3. BeegeH Bnepsble.

BBEAEHME

LWym - oamMH 13 Hambonee pacnpocTpaHEHHbIX BpeAHbix (GaKTOpoB ropoAckon cpendbl. OnbIT
3Kcn/lyaTauMmM MEeTPOMOJIMTEHOB MOKa3as, YTO OHM ABAAIOTCA WMCTOYHMKOM WHTEHCMBHOIO LWyMa Ha
NMOBEPXHOCTU 3EM/IN B OKPYXKAIOLLEM KMIOM 3acTPOiiKe, Ha NPOM3BOACTBEHHON TEPPUTOPUM U BHYTPU
CaMUX COOPYXKEHWUN B TEX C/y4anX, KOr4a He MPUHATbI COOTBETCTBYIOLME MEPbl MO €ro CHUMKEHMUIO.
BHeapeHMe HOBbIX TEXHOIOTMYECKMX MPOLLECCOB, POCT MOLLHOCTM U BbICTPOXOAHOCTU MeXaHUYeCcKoro
060pyA0BaHUA, MEXaHU3AUMA MPUBEAN K TOMY, YTO B NMPOLLECCE CTPOUTENBLCTBA M SKCN/yaTauum 06bEKTOB
MeTPONo/IMTEHOB HAaceIeHNe NoABepraeTca BO3AENCTBUIO LUYMa BbICOKMX ypoBHel. MNpobaema 60pbbbl ¢
LYMOM ABNSAETCA HEOTbEM/IEMOM YaCTblo OXPaHbl TPYAA W 3aLLMUTbI OKPYXKatoLWen cpeasbl.

MNH)KeHepHble 06BbEKTbI METPOMOUTEHOB ABAAIOTCA OAHWUMM M3 OCHOBHbIX UCTOYHMKOB LIYMa B
KPYMNHbIX ropogax. MHOro wyma co3gatoT CTpOUTEbHbIE MIOWAAKA U 3/EKTPOAENO, TaK KaK npu Mx
aKcnayaTauuMm paboTaloT pasnyHble MAWWMHbLI, MEXaHU3Mbl U YCTAaHOBKW, KOTOPble ABAAIOTCA
WHTEHCUBHbIMM MUCTOYHMKAMM KaK LIyMa, TaK M BUOpauuMu. BbiCOKas cTeneHb KOHLEHTPAuMWM 3TUX
WUCTOYHMKOB Ha CPaBHUTENbHO HEDO/bLION TEPPUTOPUM NPUBOLAUT K TOMY, UTO B OKPYKaIOLWYO cpeay
NPOHMKAET LWYM BbICOKOM MHTEHCUBHOCTU. M3 BCEro MHOro06pasuns MalmnH U MeXaHWM3MOB, PaboTatoLWwMX
Ha OObEKTAaXx METPONO/IMTEHOB, B KayecTBe WCTOYHMKOB LyMa, OKa3blBaloWMUX Haunbosee
HebnaronpuATHOE BO3AENCTBME HA OKPYKAOLLYIO Cpeay, CneayeT B NepBYo o4epeb BblAeUTb MOLLHOE
BEHTUNALMOHHOE 060pYyA0BaHUE, OCOBEHHO KpbIWHbIE BEHTUAATOPbLI MU KoMMpeccopbl. CBA3AHO 3TO C
TeM, YTO NOMMMO TOFO, YTO LIYM OT 3TUX UCTOYHUKOB, OCOBEHHO YCTaHaBNMBAEMbIX OTKPbITO, ABAAETCA
[0CTaTOMHO MHTEHCUBHbBIM, HOPMbI HA €r0 AONYCTUMble 3HAYeHUA - Bonee KecTkue.

Opyrumum NcToyHMKamm HebnaronpuATHOrO aKyCTUYECKOro BO34eNCTBUA ABAAIOTCA paboTatowmi
Ha ob6beKTax TpaHcnopT (obcnyuBatolwmMe CTpoWniowasKkmM bosblerpysHble aBTomobuanM M noesna
3/IEKTPOAENO) U CTPOUTE/IbHbIE MeXaHM3Mbl (3KCKaBaTopbl, BynbAo3epbl, NOAbEMHbIE KpaHbl W T.M.).
OCcOo6EeHHOCTBIO STUX UCTOYHUKOB ABAETCA TO, YTO OHM PabOTAOT HA OTKPLITOM NPOCTPAHCTBE, YTO CUIbHO
3aTPYAHAET CHUMKEHWE WX LYMA CTPOMTENIbHO-aKyCTUYECKMMM MeTodamu. K rpynne mexaHM3moB
MOBbLILEHHOIO aKyCTUYECKOro pPMCKa cledyeT OTHECTU TaKKe o6opyaoBaHMe NPOM3BOACTBEHHbIX
MaCTepPCKUX, rPy30Bble MOABEMHUKM U 3CcTaKaabl. Kpome TOro, 4To BbileyKa3aHHbIe MCTOYHUKM CO3a4atoT



B OKPY’KatoLLei 3aCTPOMKe NOBbILEHHbIE YPOBHM LWYMA, YacTb UX (Hanpumep, noesga meTpo) paboTtaeT B
KPYT1OCYTOYHOM PeXKMME, YTO B DONIbLUMHCTBE CYy4aeB MPUBOAUT K HAPYLLUEHUIO LYMOBOTO KompopTa B
HOYHOEe BpeMs. ITOT WYM BbI3bIBAET CNpaBesnBble Kanobbl HaceneHus. MonoxkeHune ycyrybnsercs Tem,
YTO B MPOEKTax CTPOUTENbCTBA U NPOU3BOACTBA PaboT He yaenseTca LOMKHOE BHUMaHWE BOMpOCam
CHUMKEHMUA Wwyma.

B HacTtoAwem CBoge npaBun NpuBeAeHbl CBefAeHUMA 06 WMCTOYHMKaX LYMa, PACMO/IOMKEHHbIX
NPEUMYLLECTBEHHO Ha CeNUTEOHON TEPPUTOPUN, MPUMbIKAIOLWLEN K TUHUAM HAa3EMHOMO U NOA3EMHOrO
METPONONUTEHA. 34eCb M3NOMKEHbl TaKXKe MEeToAbl pacyeTa WM OLEHKW YPOBHEW Lyma M crnocobbl
pa3paboTKM LWYMO3aLLUTHBIX MEPONPUATUIA OT 06 BEKTOB METPOMNOINTEHA.

B CBoge npaBun paccMOTPeHbl BOMPOCbI  aKYCTMYECKOrO MPOEKTUPOBAHMA  CTaHLMUM
MeTPOMNO/IMTEHOB, B TOM 4ucie npobiembl obecneyeHUs aKycTMyeckoro KomdopTta B NOA3EMHbIX
BecTMbtonax M Ha nnaatdopmax. B cBA3M € 3TMM OH BKAOYaeT obwMi naaH M NocaefoBaTesIbHOCTb
aKyCTMYECKMX  pacyeToB, MeToAbl  ONTUMM3AUMKM  AKYCTMYECKMX  MapameTpoB,  METOAUKY
3NeKTPOAKYCTUYECKMNX PACYETOB, a TaKKe peKoMeHZauMM No ONTUManbHbIM cnocobam NpUMeHeHUs U
TMUNAM aKyCTUYECKUX MATEPUASIOB N KOHCTPYKLUWIA.

B CBoge npaBua PacCMOTPEHbI TaKXKe BOMPOChI KOHTPOASA LYMa, CO34aBaeMoro B NOMELLEHUAX
UNbIX N 0OLLECTBEHHbIX 34aHUN NPU ABUXKEHUM NOE3[0B B METPOMO/IMTEHAX, OCYLLECTBAAEMOrO Npu
npuemKe B 3KCMayaTaLMio HOBbIX MHUIA. B oTanumne OT AeiCTBYOWMX HOPMATUBHBIX LOKYMEHTOB MO
n3MepeHuto 1 oueHke wyma (FOCT 23337, TOCT 20444) B HacToAwem CBoAe NpaBuA yuyTeHa cneundmrKa
METPOMO/IMTEHOB, COCTOAWAA B TOM, YTO LWYM, FEHEPUPYEeMbIA MNpU ABUMKEHUW NOE3[0B, HOCUT
HEMOCTOAHHbIA MNPEPbIBUCTbIN XapaKTep M MOBTOPAETCA C MNepUMoAoM, onpeaensembiM rpadpukom
OBUXKeHMAa noe3posB. MeTtoabl, ycTaHOBAeHHble CBOAOM MNpaBwua, MO3BOAAOT MO U3MEPEHUAM,
BbINOJ/IHEHHbIM B TEYEHME OA4HOr0 GUKCUPOBAHHOIO PeXMMa ABUXKEHUA NOe3408B, ONPeaennTb YPOBHU
LWyMa, XapaKTepusyloLime Apyrme pexmMmol. ITO AaeT BO3MOMXKHOCTb OLLEHUTb LWYMOBOE BO3AENCTBUE HE
TONbKO 33 30 MMH peanusaumu perrMma Hambonee MHTEHCMBHOTO ABUMKEHMA NOE340B, HO TaK¥Ke 3a
ycTaHoBneHHoe CH 2.2.4/2.1.8.562 [1] cymmapHOe Bpems OLLeHKM LIYMOBOTO BO3AEUCTBUSA B TeYEeHNe AHA
(16 4) 1 Houm (8 u).

Csog npaBun paspabotaH Ha OCHOBE COOTBETCTBYHOLIMX PYKOBOACTB, MOATOTOB/EHHbIX
BMbpoaKycTuyeckon nabopatopmeir MOO "ToHHenbHasa accouuauma” v npoweawmnx anpobauunio Ha
NMHUAX MOCKOBCKOroO METPONoAUTEHA.

OH npepgHasHayeH s apXMTEKTOPOB, UHXKEHEPOB U TEXHUYECKUX PAabOTHMKOB, 3aHMMAOLLMXCS
NPOEKTUPOBAHNEM, CTPOUTENLCTBOM U NMPUEMKOM HOBbIX U PEKOHCTPYKLMEN AENCTBYOWMX 0O6beEKTOB
METPOMNOJINTEHA, A TAaKKE UX IKCMIyaTaLMen.

CBog, nNpaBuMA BXOAUT B KOMMJEKC HOPMATMBHbIX AOKYMEHTOB, MOArOTOBAEHHbIX B CBA3WN C
pa3paboTkoint CHuI 32-02 "MeTtponoanteHbl". OH MOMKET UCNO0/Ib30BaTbCA TaKXe NpU NepuoamMyeckom
KOHTpO/ie AeMUCTBYHOLWMX IMHNIA METPOMNO/INTEHOB.

B pa3paboTke gaHHoro CBoga npaBua NPUHUMAAN yYacTue:

pyKoBOAWTENb Pa3paboTKK - 3aB. BUDpoaKycTudeckol nabopatopueit TAP, KaHA. TexH. Hayk C.A.
KocTapes, Hay4Hbl KOHCYAbTAHT - A-p ¢$u3.-MmaT. HayK, npodeccop C.A. Pbibak;

OTBETCTBEHHbIE WCMO/IHUTENN - TNABHbIA HAY4YHbI COTPYAHMUK, A-p TexH. HayK, 4YaeH-Kop.
MeTponoruyeckoit akagemun (pasgennl 1; 2; 3.1 - 3.3.6; 3.5, Mpunoxenua XK, 3) U.E. LlykepHuKoOB,
BeAyLLMIA HayYHbIA COTPYAHMK, KaHA. dn3.-MmaT. HayK B.H. Anekcees, BeayLmii Hay4YHbI COTPYAHMK, KaHA,
TexXH. HayK (pasgensi 1, 2, 4, Mpunoxkenus I - E, 3) X.A. LLnpKeuKni.

1. OBNTIACTb NMPUMEHEHWA

Hactoawmit CBoa, npaBuA PacnpocTpaHAeTCA Ha WCTOYHMKKM LWyMa, WCMNoAb3yemble npu
CTPOUTENBCTBE M 3KCMIyaTauun OOBLEKTOB METPOMOJIMTEHOB, TaKMX, KaK CTPOUTE/bHble M/OLLaLKM,
3NEeKTpoAEeno, BECTUBIONN CTaHUMII, a TaKXkKe 3/1eKTponoesaa.

CBoa, npaBun ycTaHaBAuMBaeT TpeboBaHMA, KOTOPbIMM CAedAyeT pPYKOBOACTBOBATbCA NpU
BbIMO/IHEHNUN aKYCTUYECKMX PacyeToB MO OLEHKe CTeMNeHM WyMoBOro guckomdopTa Ha cenmTebHol
TEPPUTOPUN, PaCMONIONKEHHONW B OKPECTHOCTM OOBLEKTOB METPONOAUTEHOB, W nNpu paspaboTke
MeponpuaTuin ana obecneyeHua AOMYCTUMbIX YPOBHEN LIyMa, PernameHTUPYemMbIX CaHUTapPHbIMM
Hopmamm CH 2.2.4/2.1.8.562-96 [1].



B Hem paHa eaMHas MeTOAMKa aKyCTUYECKOro MPOEKTUPOBAHUA M METOAbl APXUTEKTYPHO-
aKYCTUYECKUX, CTPOUTENbHO-aKYCTUYECKMX U 3/IEKTPOAKYCTUYECKMX PACYETOB OCHOBHbIX TWNOB
NomeLLeHNN, NPeacTaBAAOWMX NOA3EMHbIe BECTUOIONN CTaHUMI meTponoauTeHa. K HUM OTHocATCS:
NPOMNOpPLMOHA/IbHbIE NOMELLEHMA pPa3HOro obbema 6e3 aKyCTUYECKOro pasfefieHUs LEeHTPaAbHOro
BECTUOI0NA M NOCAA0UHbIX NAaTGOPM; NPONOPLMOHANbHbIE MOMELLEHUSA € pasaeneHnem obuero obbema
CTaHUMM Ha CUCTEMY CBA3AHHbIX aKyCTUYECKUX 06 EMOB; ANCMPONOPLNOHANbHbIE MOMELLEHWUA C Pa3HOM
dopmoit  notonkoB  (MNOCKME  wuAM  cBoA4aTble), C  eAMHbIM  aKYCTUYECKMM  0O6bemom;
ANCNPONOPUMOHANbHbIE MOMELLEHUs C pa3HOM (OpPMOI MOTONKOB M aKyCTUYECKUM pasaeneHnem
obuwero o6bema CTaHLMM HA LEHTPAbHbIN M BOKOBble 06BEMBI; 3aKPbITblE U MNONY3aKPbITblE CTAHLUN B
YPOBHE Nocago4HbIX NaaTdhopm.

CBog, NMpaBWA YCTaHABAMBAET TaKXKe MeToAbl M3MEPEHUSs U OLLEHKWU LWyma, CO34aBaemMoro B
NOMELLEHUAX XKUbIX U 0OLLECTBEHHbIX 34aHUI OT ABUXKEHMA NOE340B B METPONOAUTEHAX. M3mepeHus
BbINO/IHAIOT C Le/Ibl0 KOHTPO/IA LYMA, CO343aBAaeMOro B MOMELLLEHUAX KUbIX U 0OLLEeCTBEHHbIX 34aHWIM
Npv ABUXKEHMM NOE340B B METPONO/INTEHAX, HA COOTBETCTBME AOMYCTUMbIM YPOBHAM no [1].

2. HOPMATWBHbIE CCbIJIKA

B HacToAwem CBoae NpaBua UCMONb30BaHbI CCbIZIKM HA Cheayowme JOKYMEHTbI:
FOCT 12.1.036-81. CCBT. LWym. lonycTUMble YPOBHU B }KU/bIX U OOLLECTBEHHbIX 34aHUAX

KoHcynbTaHTlAOC: NpumeyaHue.
B3ameH 'OCT 11214-86 MNoctaHoBneHnem Focctpoa PP ot 20.06.2003 N 75 ¢ 1 mapTa 2004 roaa
BBeAeH B aevicteme NOCT 11214-2003.

FOCT 11214-86. OKkHa U H6anKoHHbIe ABEPU AepPEBAHHbIE C ABOMHbLIM OCTEK/IEHUEM ANA HKUAbIX U
0bLwecTBEHHbIX 34aHWUN. TUMbI, KOHCTPYKLUUA U pasmepbl

FOCT 17187-81. Lymomepbl. Obuwme TeXHUYECKUe TpeboBaHUA U METOAbI UCTbITAHUI

FOCT 20444-85. LUym. TpaHcnopTHbIe NOTOKK. MeToabl onpeaeneHms WyMOBOW XapaKTePUCTUKMU

FOCT 23337-78. Llym. MeTogbl U3mepeHUs Wyma Ha CennTebHOM TeppPUTOPUM M B NOMELLEHMAX
UAbIX M 0BOLWECTBEHHbIX 34aHUN

FOCT 23941-2002. lWym mawmnH. MeToabl onpeaeneHua LWYMOBbIX XapakTepuctuk. Obwume
TpeboBaHuA

FOCT 24146-89. 3puTenbHble 3abl. MeTog nsmepeHua BpemeHmn pesepbepaumnm

FOCT 24699-2002. bnoKM OKOHHbIE AepeBAHHbIE CO CTeKAoMakeTammn. TexHn4Yeckne ycnosums

FOCT 25902-83. 3puTenbHble 3anbl. MeToa onpeaeneHusa pasbopumBocTy peun

CHwuI 23-03-2003. 3awmTta oT Wwyma

CHwuIM 32-02-2003. MeTpononunTeHbl.

3. AKYCTUYECKME PACYETbI M BbIEOP MEPOMPUATUIM NO CHUXEHUIO LUYMA
HA CENIMTEEHOM TEPPUTOPUWN OT UCTOYHUKOB, PACMOJIONKEHHbIX
HA HASEMHbIX OBbEKTAX METPOMNOJIUTEHOB

3.1. Obuwme nosoKeHus

3.1.1. icToYHMKaMM WIyMa Ha Ha3eMHbIX 06beKTax MeTPOMNo/IMTEHOB AB/IAKOTCS:

- noesga MeTPOnoO/IMTEHOB;

- TPaHCMopT;

- BEHTUNAUMOHHOE 060pya0BaHNE U KOMMNPECCOPDI;

- TEXHO/I0TNYecKkoe obopyaoBaHue;

- N/IOWaAKM Norpy3opasrpy3oyHbix pabor;

- CTPOUTE/NIbHbIE MALLMHbI U MEXAHM3MbI.

Mo xapaKTepy N3MeHEHUA BO BPEMEHMW LLIYMbl NOAPA3AENAOT HAa NOCTOAHHbIE N HEMOCTOAHHbIE, B
3aBUCUMOCTM OT TOTO, U3MEHSIETCA JIN YPOBEHb 3BYKa 3a Bpems HabntoaeHua He 6onee nam 6osee Yem Ha
5 ABA npu nsamepeHuAx Ha BPEMEHHOM XapaKTepuctuke "meaneHHo" wymomepa [1]. K nocTosiHHbIM



lWymam MoryT ObiTb OTHECEHbl, Hanpumep, LWYyMbl BEHTUAALUMOHHbLIX CUCTEM, KOMMPECCOPOB,
TpaHchOpPMaTOpPOB, K HEMOCTOAHHbIM LIYyMaM - LWWYMbl aBTOMOOMWIBLHOIO U XeNe3HOAOPONKHOro
TPAHCNOPTA, 3eMAEPONHbIX MalMH, NOABEMHbIX MEXaHU3MOB U1 T.M.

3.1.2. PaboTbl NO CHUMKEHWUIO LUYMa OCYLLLECTBASIOTCS MO CNeAyoWwmMM OCHOBHbIM HanpaBaeHUsM:

- B MCTOYHMKaX LIYyMa KOHCTPYKTUBHbIMWU METOAamMu (co3gaHue U NMpUMEHEeHWe MasioWyMHbIX
arperaToB M aKMMaxen);

- a4MUHUCTPATUBHBIMW METOA4aMM (pernameHTaumsa BpemeHun paboTbl MICTOYHMKOB LUYMA);

- Ha NyTU PacnNpPOCTPaHEHWUs LWyMa OT MCTOYHMKA A0 OOBEKTOB LIYMO3ALUTbI apXUTEKTYPHO-
NJIAHUPOBOYHBLIMU N UHKEHEPHO-CTPOUTE/IBHBIMU METO4AaMN U CPeaCTBaAMM.

Hactoawmi CBoa npaBua paccmMaTpmMBaEeT rN1aBHbIM 0O6pa3om CPeaCcTBa CHUMKEHUA LWyma Ha NyTu
€ro pacnpocTpaHeHus.

3.1.3. CpeactBa LWyMO3alWmTbl, cnocobcteylolwmMe obecneyeHuio AoNyCTUMbIX YPOBHEN LWYMa,
cnepyet paspabaTbiBaTb Ha OCHOBE aKYCTUYECKUX PaCYeToB.

3.1.4. HopmupyembiMmm napameTpamm NOCTOAHHOIO LLYMA ABAAKOTCA YPOBHM 3BYKOBOrO AaBAeHUA
L, Ab, B OKTaBHbIX NOJ0CaX CO cpeaHereomeTpmyeckummn Yyactotamm 31,5; 63; 125; 250; 500; 1000; 2000;

L
4000; 8000 Ty, [1]. JonycKaeTca MCNoNb30BaTb YPOBEHb 3ByKa 4, ABA, B KauecTBe XapaKTepUCTUKK
NOCTOAHHOIO LUIMPOKOMO/IOCHOTO LWYMa.

3.1.5. OueHKa COOTBETCTBMA AO0MYCTUMbIM YPOBHAM O/18 UCTOYHMKOB, CO34AMOLWMX MOCTOAHHBIN
WYM Ha 3aliMiLaembix 06beKTax, NpPomM3BoAMTCA No popmyne

=L

. =L
CyM Tp i CyM i 0TI § , (31)

L .
raoe Y™ - cymmapHbIii ypOBEHb 3BYKOBOTO [1aBJ/IEHMA B i-i OKTABHOM NO/I0CE YacTOT B PacYETHOM
TOYKe (M3MEepPEHHbIN UM paccUUTaHHbIN), ob:

N
0,1L;
— '
L, . =101g> 10
N - yncno ogHoOBpPEMEHHO PaboTaloWMX UCTOYHUKOB LLYMa;

- ypoBeHb 3BYKOBOrO AaBNeHMA B i- OKTAaBHOW NOAOCE OT j-r0 UCTOYHMKA LWyMa, A6;

aoni _ noMyCTUMbIN YPOBEHb 3BYKOBOIO AaB/IeHUA Ha 3aliulLiaeMoM 06beKTe B AaHHOM OKTaBHOM
nonoce, ob [1].
OUEHKY COOTBETCTBUSA LUYMOBOTO PeXMma HOPMaTUBHbIM TPeboBaHUAM A0MNYCKAETCA BbIMOAHATb
no popmyne

AL

A cym Tp = LA cym - LA Jion (33)

L

roe  A9M - cymmapHbI YpOBEHb 3BYKa OT WMCTOYHMKOB LIYyMa B PacyeTHOM Touke, ABA,

. . K,
onpefesieHHbIN C UCNONb30BaHMEM YacTOTHOM KoppeKuun A, ~ 41 inymomepa (cm. Tabauuy 3.1)

+KA[)

9
Ly, =10 1g> 10"
= , (3.4)

4701 nonycTUMbINA YPOBEHb 3BYKa Ha 3awumiiaemom obbekTe, aBA [1].



Tabnnua 3.1

OTHOCUTEIbHAA YacTOTHAA XapaKTepucTnka A wymomepa no rOCT 17187

Cpexmuereo- |31,5 63 125 250 500 |1000 |2000 |4000 [8000
MeTpudueckKas
JyacToTa
OKTaBHOM
nojiocer, I'l

K , »oB -39,4|-26,2|-16,1(-8,6 [-3,2 0 +1,2 |+1,0 [-1,1
Ai

OTpuuatenbHoe 3HayeHue BeINYUH ALWM P xapaKTepusyeT obecneyeHHOCTb TpeboBaHWM
CaHUTapPHbIX HOpM [1] B pacyeTHOW TOYKe, NONOMKUTENbHOE - HEOBXOAMMOE CHUMKEHME YPOBHEN LLYMa,
KOTOPOE MOXeT bbiTb AOCTUTHYTO CHUMKEHWEM W3/Y4aeMOro UCTOYHUKaMK LYMa WU NOBbILIEHUEM
LIYMO3aLLUMUTHbIX Ka4eCTB CPeACTB, NPENATCTBYIOWMUX PacnpPOCTPaHEHMIO LLYMA.

. L
3.1.6. HopMmupyeMbiMK NapaMeTpamm HEeMOCTOAHHOIO LyMa ABAAKOTCA SKBMBAJEHTHbIN ~ A%KE

. L
MaKCUMasbHbIN A M ypoBHM 3BYKa, ABA.
3.1.7. Npu pabote Ha 06bEKTE METPOMOANTEHA MCTOYHMKOB, CO3LAIOLLMX HEMOCTOAHHbIN LUYM,
OLLeHKa COOTBETCTBMA HOPMATUBHbIM TPeboBaHUAM BbINOAHAETCA N0 dopMmynam:

AL =L

= - L
A DKB CyM Tp A 5KB cymMm A 5KB o1 ; (35)

ALA max Tp = LA max LA max JIo1 (36)

roe  APEOM _ oB6mii ypoBeHb 3BYKa B PacyeTHOMN TOUKe, ONpefenfemMblii Kak sHepreTuyeckan

L
CYMMa CYMMapHOTO YpOBHA 3ByKa ™ OT UCTOYHMKOB MOCTOAHHOMO LIYMa, OMpeAeNeHHOro Mo

L
dopmynam (3.2), (3.4), U CYyMMapHOro 3KBMBAJIEHTHOrO YPOBHA 3ByKa "™ OT WCTOYHMKOB
HenoCTOAHHOro Wwyma, abA:

AL =10 1g(10"ox 10 o )

A KB cyM

(3.7)

Mpu aTOoM BHavane onpenenseTca CyMMapHbIN ypoBeHb o ¢opmyne (3.2), a 3aTeM BbINONHAETCA
Koppekuma A no popmyne (3.4).

CyMMapHbIi SKBUBANIEHTHbIN YPOBEHb 3BYKA OT MCTOYHMKOB HEMOCTOAHHOTO LWYMA PacCYUTbIBAOT
no popmyne

L

A 5KB CyM

v
=10 1g 10"
- ,(38)

L .
roe A/ - 3KBMBANEHTHbIN YPOBEHb 3BYKa OT j-TO MCTOYHMKA HEMOCTOAHHOTO WyMa, ABA;
N'-4MCNO MCTOYHMKOB HEMOCTOAHHOTO WYMa, PabOoTaloLWMX B TEYEHME BPEMEHU OLEHKM LWYMOBOTO
Bo3gelcteumA (16 u gHem, 8 4 Houbto [1]).



L .
DKBMBaANEHTHbIN ypoBeHb 3ByKa °®/ onpesenseTca Kak cpefHee MO WMHTEHCMBHOCTM ero

T

3Ha4yeHue 3a Bpema OLeHKHN , T.e.

Ly, =101g[ 13 710"

Tk ,(3.9)

rae m-4mMciao MHTeEpPBanoB C Pas3/IMdHbIMUN 3HAYEHUAMU YPDOBHA 3BYKa BO BpEMEHU 4 ;

Lk

T .
ko ANNTENIbHOCTb MHTEpPBAJ1a C YPOBHEM 3BYKa A , Y.
> “ o ALC M Tp i
3.1.8. Echmn CYMMaAPHbIN WYM B paC4eTHOM TOYKE npesbiWaeT 40NYCTUMbIUN YPOBEHDb ( y >0

nUnun ALACYMTP > 0; ALA PKBOYMIP > 0 wman ALA“‘*‘”" > 0), cneayet onpenenntb WUCTOUYHWUKMK
NOBbLIWEHHOrO WyMa B AaHHOW pacyeTHOM TOYKE M ANA KaXKAOoro U3 HUX onpeaenutb Tpebyemoe
CHUXKeHMe Wyma.

Tpebyemoe cCHUXKeHWe Wyma cneayeT onpeaensiTe OTAENbHO ANA KaXKAOoro UCTOYHMKa U3 rpynn
OZIHOTUMHbIX UCTOYHUKOB LIYMa.

MpumevaHne. OAHOTUMNHBIMU CYUTAIOT UCTOYHUKK, A1A KOTOPbIX B PacCCMaTPUBaeMOMN pacyeTHOM
TOYKe YCTaHOB/IEHbl OANHAKOBbIE 3HaYeHMA AONYCTUMbIX YPOBHEN Lyma (Hanpumep, BEHTUNATOPLI).

Tpebyemoe CHUKEHME Wyma ALTW onpeaensoT AN ypOBHEN 3BYKOBOTrO AaB/IEHNA B PACYETHbIX
TOYKaX ANA KaXK40W OKTaBHOW NOAOCHI YacToT.

Ecnv rpynna og4HOTUMHbBIX MCTOYHUKOB COAEPKMUT UCTOUHUKM LIYMa, YPOBHM 3BYKOBOTO AAB/IEHNA B
pacyeTHOM TOYKE OT KOTOPbIX pasnuyatotca 6onee yem Ha 10 ab, Takywo rpynny pasbusatoT Ha age
NOArpynnbl: NOArPYNny MCTOYHMKOB LYMa, YPOBHM 3BYKOBOTO AaB/IEHMA OT KOTOPbIX B PaCCMaTpMBaeMON
pacyeTHOM TouKe He 6onee Yyem Ha 10 4B O0T/IMYAKOTCA OT MaKCMMa/IbHOrO YPOBHSA 3BYKOBOIO AaB/IeHNA B
[AHHOW pacyeTHOW TOYKe, M MOArPynmny OCTa/lbHbIX MCTOYHMKOB LIYyMa C 60/iee HU3KMMMU YPOBHAMM
3BYKOBOTO ZlaB/eHUA.

AL .
[nA Kaxkaoro M3 UCTOYHUKOB NepBOMN NOArPYNMbl BbIYUCASIOT P/ no popmyne

ALy =L, =Ly, +101gn

AL

rae "/ - tpebyemoe CHUMKEeHMWe LyMa, CO34aBaeMoe B PaCYETHOMN TOUKE j-M UCTOUHMKOM, AF;
J - ypoBeHb 3BYKOBOro AaBneHus, Ab, CO34aBaeMblil B pacHeTHOM TOUKE j-M MCTOYHUKOM;

a0 _ NOMNYCTUMbIA YPOBEHb 3BYKOBOrO AaB/IeHUA Ha 3aluuliiaeMoM 06beKTe B paccMaTpUBaemMoin
OKTaBHoOI nonoce, Ab;

n o
1 - 4yncno MCTOYHMKOB WyMa B onpeaeneHHo Bbllle noarpynne.
Ona Kaxkporo WMCTOMHMKA LWyma BTOPOM MoArpynnbl pacyeT TPebyemoro CHUMKEeHMs LWyma
BbINOJIHAETCA Mo popmysie

AL . =L L, +10 1g(n—n1)+5’ 3.11)

raen - o6Lu,ee YNCNO NPUHNMaEMbIX B pacyeT UCTOYHUKOB LyMa.
B n He cneayeT BKAOYATb UCTOUYHMKKU LWIYMa, cOo3atowme B paCHeTHOﬁ TOYKe ypOBHU 3BYKOBOTIO

AL
AaBAeHNA HUXKe A0NYCTUMbIX Ha BEJTIUHUNHY 0 , KOTOpaAa onpeaenAaeTca no d)opmyne



AL, =10 1gm, +5, (3.12)

m oo
rgoe " - YMCa0 UCTOYHMKOB LUYMa, YPOBHM 3BYKOBOIO AaB/IEHMA KOTOPbIX, MO KpailHel mepe, Ha

10 ab meHbLe LHO“ .

3.1.9. PacyeTHble TOYKM PEKOMEHAYETCA pacrno/iaratb Ha KpaTtyanllem paccToaHMM OT Hambosee
WHTEHCUBHbIX UCTOYHUKOB LUYMa Ha OObeKTe METPONo/INTeHa, B Hanbonee XapaKTepHbIX MecTax: A
3[aHMIA N COOPYKEHUIN B 2 M OT HAPY!KHbIX Orpa)KAatoLWmx cTeH Ha BbicoTe 1,5 m OoT nosia nepsoro u
nociefHero 3Taxka; ANA TePPUTOPUIN HE MeHee Yem B 2 M OT CTEH OKPYKatoLWMX 34aHUIA N COOPYHKEHN
Ha BbicoTe 1,5 M OT NOBEPXHOCTU 3eMIN; 419 NOMELLEHWUI B 2 M OT OKHA Ha BblcoTe 1,5 M OT NnoBepXHOCTU
nona.

3.1.10. OueHKa ypOBHEMN LyMa B PAaCYETHbIX TOYKAX A0/1*KHa BbINO/NHATLCA ANA AHEBHOMO M HOYHOIO
nepuoaa cyTok (¢ 7 Ao 234 un c 23 go 7 4 [1]) ¥ yunTbiBaTb MaKCMMaJIbHYO MHTEHCUBHOCTb YPOBHSA 3BYKa
WCTOYHWKA B TEYEHME NOY4acoBOro nepmoaa BpemeHun. OLEeHKY 3aLWyMAEHHOCTM 30aHUI U TEPPUTOPUI
OT WUCTOYHMKOB LIYyMa Ha O0ObeKTax METPOMoAUTEeHA ANA AHEBHOrO Nepuoga CyTOK pPeKoMeHAyeTcs
BbINONHATL ANA YCNOBUIA Hambosiee MHTEHCUBHOM paboTbl 06opyaoBaHMA (HAaNpUMep, NPU ABUNKEHUM
noesfoB mMeTpo B "yac nukK"). OUEHKY YpOBHS 3ByKa B MOMeELLEHMAX, obecneyeHHbIX NPUBOAHOM
BEHTUAALMEN, HEOOXOAMMO BbINOAHATL C Y4ETOM 3BYKOU30/IALMM 3aKPbITOrO OKHA. B 0CcTasbHbIX CyYanx
peKOMEeHAYETCA Yy4YUTbIBATb 3BYKOU3ONALMIO OTKPLITOM GOPTOUKK, CTBOPKM UK Gpamyrv, KOTopylo ana
OLLeHOK NpMHUMatOT paBHoi 10 ab.

3.1.11. Heobxogumble aKyCTUYECKME pacyeTbl U NPeaNoKeHUAa No obecneyeHuto [OonyCTUMbIX
YPOBHEW LyMa peKOMEHAYETCA BKNOYATb B COCTaB NPOEKTHOMN AOKYMEHTALLMM Ha BCEX OCHOBHbIX CTaAMAX
NPOEKTUPOBAHMUA.

3.2. BbIbop pacyeTHbIX TOYEK

3.2.1. Mpwu BbIOOPE PacYETHbIX TOYEK C/IeAYEeT YUUTbIBATL C/IeAyOWME AaHHbIE:

- paccToAHMe OT 3aluuilaemblX OT LWYMa OBOLEKTOB [0 rpaHuLbl Tepputopun obbBEKTa
METPOMNONUTEHS;

- pacnonoxeHne Hanbonee MHTEHCUBHbIX MCTOYHMKOB LyMa Ha TeppuTopumn obbeKkTa n pakTop
HanpPaB/IeHHOCTU UX U3NYYEHUS;

- HaZIMYMe 3KPaAHUPYIOLLMX 34aHUI U COOPYIKEHUIA Ha NYTM PacnpoCTPaHeHUA LWyMa;

- Ha3HayeHue 3alMLIaeMbIX OT LYMa 06 bEKTOB.

3.2.2. B cOOTBETCTBMWU C BbllleyKa3aHHbIMU AAHHbIMW COBOKYMHOCTb PacCYeTHbIX TouyeK byaer
BK/IOYATb:

a) TOUKY, NPMBA3AHHYIO K 3alUMLLAaEMOMY OT LIYMa 06beKTY, BAMKallueMy K rpaHuLe TeppUTOpPUM
0b6beKTa MeTPONOAUTEHS;

6) TOYKM, NpuMBA3aHHbIE K 3aliMllaeMbiM OT Wyma ob6bekTam, b6auMKalwmm K Haubonee
WHTEHCMBHbIM, HE 3KPaHUPYEMbIM UCTOYHMKAM LUYMa;

B) TOYKM, MPUBA3AHHbIE K OAMMKAWWMM K O0ObEKTY METPOMnoauTeHa, 3aliMiiaembiM OT LIyMa
0b6beKTaMm, K KOTopbIM NpeabaBantoTca 6osee KecTkne TpeboBaHMA Ha 4OMYCTUMbIN YPOBEHb LUYMa, YeM
BblOpPaHHbIE B COOTBETCTBUMN C pEKOMeHZaunsamm a), 6).

3.2.3. 1A oueHKM gonyckaeTca BblbMpaTb pacyeTHble TOYKM Ha TePPUTOPUN 3aCTPOMKN B 2 M OT
¢dacafnoB BbIOPAHHbIX 0OBLEKTOB 3aLLMUTbI OT LYMa Ha YPOBHSAX NEPBOro W NOC/NeAHEro 3TAXKEN.

3.3. PacyeT oXKMaaemblx ypOBHEN LLyMa OT CTALLMOHAPHbIX 0ObEKTOB

3.3.1. icxogHble AaHHble

3.3.1.1. ins pacyeTa OXKUAAEMbIX YPOBHEN LIYMa B pacyeTHbIX TOYKax HeobxoamMmbl ciaedyolme
ncxogHble MmaTepuansbl:

a) CUTYyauUMOHHbIM NnNaH TeppuTopuUM OO6bBEKTA METPOMNoaUTEHA CO BCEMM 34AHUAMM WU
COOpPYXKEHMAMM U NpUIEeratoLLeit 3acTpoONKoM’;

6) cneundukaumns obopyaoBaHUA U ero NnapameTpbl, HE0BXoAMMble /1A aKYCTUYECKMUX PACUYETOB:



- BN TEXHONOTMYecKoro obopyaoBaHWMA - TUM U 3HAYEHMA YPOBHEM M31y4aeMOWN 3BYKOBOW
MOLLHOCTU UM SKCMEPUMEHTA/IbHbIE 3HAYEeHWs YPOBHEW 3BYKOBOrO AAaB/IEHUS B OKTaBHbIX MOJIOCAX
yacTorT;

- ANA BEHTUAAUMOHHOrO 060pyAoBaHUA - HOMep BeHTUAATOpa, ero KMJ, yactota BpaweHua
pabouero Koseca v ero AMameTp B NPOLLEHTaX OT HOMWHANbHOIO, Pacxo BO34yXa M Hanop ero NoTOKa;
ONA KPbIWHbIX BEHTUNATOPOB - OKPY)KHAA CKOPOCTb U AMameTp pabouyero Koseca; AAs BbITAMXKHbIX
BEHTCUCTEM - 0OWaa ANMHA BO34YX0BOAA OT BEHTUIATOPA A0 BbIOBPOCHOro OTBEPCTUA, Pasmepbl ero
nonepevyHoro cevyeHus (AnameTp), KONMYECTBO U XapaKTep NOBOPOTOB M PACLUMPEHNA;

- ANA  WUCTOYHWKOB HEMOCTOAHHOrO WyMma, OYHKLMOHUPYIOWKUX Ha TeppuTopuM 0b6bBeKTa
METPONO/INTEHA BHE YKPbITUI, - 93KBMBAZIEHTHbIE U MaKCUMa/IbHblE€ YPOBHU 3BYKOBOI MOLLHOCTY;

B) MECTOMNOJIOXKEHMNE YCTaHOBKM LIYMHOIo 060py0BaHMA U HapY»KHbIX OTBEPCTUIA BEHTCUCTEM U
YIbl MeXAy HOPMANAMM K Hapy)KHbIM Orpa*kAeHWAM, 33 KOTOpPbIMM HaxoguTtcs 3To obopyaoBaHue
(HOopManamu K Hapy»KHbIM OTBEPCTUAM BEHTCUCTEM), U HAMpPaBJEHUAMM B PACYETHYIO TOUKY (PUCYHOK
3.1);

r) BbICOTa U WMPUHA IKPAHUPYIOLLMX 303aHUA U COOPYKEHWUN - O/1A OLEHKM BEUUYNHbI CHUNKEHUS
YPOBHEW 3BYyKa 3a CYET IKPaHUPOBAHUS;

A1) xapaKTep 1 nepuoabl paboTbl LYMHOro 060pya0BaHMS.

[Tomewenue

HapyxHoe

S - UCTOYHUK wyma; R - pacyeTHasa Touka

PucyHok 3.1. Cxema gns onpegeneHuna yrna ¢
MeXKAy HOPMaNbio K Hapy*KHOMY OrpaKAeHuto
W HanpaBAEHNEM B PACUYETHYHO TOUKY

3.3.2. JTanbl pacyeta

3.3.2.1. AKYCTUYECKNI pacyeT COCTOUT U3 CneayoLinX OCHOBHbIX 3TanoB.:

a) BbIIBIEHNE UCTOYHWUKOB LIyMa M NpeaBapuUTebHOe PaHKMPOBAHME UX MO YPOBHIO N3/Ty4aeMOi
3BYKOBOW MOLLHOCTU;

6) BbIGOP pacUETHbIX TOYEK;

r) onpegeneHne ypoBHel LWyma B pacyeTHbIX TOUKAX;

4) onpegeneHuve Tpebyemoro CHUMKEHWUS YPOBHEN LYMa B PacYeTHbIX TOYKaX.

3.3.3. PacueT ypoBHei 3ByKOBOro AaB/eHUs

3.3.3.1. YpoBeHb 3BYKOBOrO [aB/IeHMA B OKTaBHbIX MO/0CaX 4YacTOT B PacyeTHOM TOYKe Ha
TEPPUTOPUM 3aCTPOMKMU MPU UCTOYHMKE LWYMa, PACMOJIOKEHHOM OTKPbITO, onpeaenstoT no ¢opmyne

L=L,+101g® —10 1gQ_ALl,(3.13)



L, y . .
rae Wi . YpPOBeHb 3BYKOBOW MOLLHOCTM MCTOYHUKA LWYMa B i-M OKTaBHOM rnonoce 4actoT, Ab;

D.

I - ¢aKkTop HaNpaBNEHHOCTM WCTOMHMKA LWYMa B -4 OKTaBHOM nosoce uYacTtoT. [na
HeHanpaBAeHHbIX UCTOYHUKOB & = 1;

Q. NPOCTPAHCTBEHHbIW Yo U3lydeHUA 3BYKa, NPUHMMAEMbIN OT UCTOYHMKOB, PACMOIOXKEHHbIX B
OTKPbITOM MPOCTPAHCTBE, - Q=4r , Ha NOBEPXHOCTU MPYHTa UM OrpaxKaatoLmMX KOHCTPYKLUNIM 30aHUM
N COOpPYXKEHUN - Q=27 , B ABYXIPAHHOM yrie, 06pa3soBaHHOM OFpaKAaloWMMN KOHCTPYKLUMAMMU

3[aHUI M COOPYXKEHMI U NOBEPXHOCTBIO FPYHTA, - Q=7 4 TpexXrpaHHOM yrne, 06pa3soBaHHOM STUMM
K€ NOBEPXHOCTAMM, - Q=r/2 ;
i - CHMXXEHWe YpPOBHA 3BYKOBOrO AaBneHus, 4B, B i-il OKTaBHOW MO/MIOCE YacTOT Ha NyT
PacnpPOCTPaHEHUA 3BYKa OT UCTOYHMKA LYMa A0 PAcHETHOM TOUKM.
MopALOoK onpeAeneHNA 3HaYEHMIA LIYMOBbIX XapaKTEPUCTUK MCTOUHMKOB LYMa YCTaHOBAEH B 3.3.4.

B obuiem cnyyae I yunTbIBaET Pas/inyHble GaKTOPbI, BAMAIOLIME HA MHTEHCMBHOCTb 3BYKa, U
paccumTbiBaeTca no popmyne

AL =AL, . +AL, +AL ,+AL, , +AL

romi (3 14)

AL

Pl CHMMKEHME YPOBHA 3BYKOBOTO [AaBNE€HMA B 3aBUCMMOCTM OT PacCTOAHMA MeXay
NCTOUYHUKOM LIYMa M PacyeTHOMN TOUYKOM, CBA3AHHOE C PACXOMAEHMEM 3BYKOBOW BOJIHbI B MPOCTPaHCTBE,

ab;

amMi - cHMKEHME YPOBHSA 3BYKOBOrO AaB/IeHUs, CBA3aHHOE C NOroLeHnem 3ByKa B aTmocdepe,
ab;
AL

P/ _ CHUMKEHME YPOBHA 3BYKOBOTO [aB/IeHMA, Bbi3blBaeMOe BAMAHWEM rPYHTa, 46;
P i _ cHUKEHWEe YPOBHA 3BYKOBOTO JaBJeHUA SKpaHamu, Ab;
Aol - CHUMKEHWE YPOBHA 3BYKOBOrO AaB/eHuA 3a cYeT AONOAHUTENbHbIX GpaKTOpPOB, KOTopble

L
MOTyYT BK/ItOMATb B cebs: OTP - oTpakeHue 3ByKa OT 34aHUN; 3¢ - CHUMKEHME MOJIOCAaMM 3e/1EHbIX

a:

HacaXkaeHui; i - CHUXKEeHWe BCeACTBUE OFPaHNYEHUSA yIaa BUAMMOCTU 06 bEKTA U3 PacUETHOM TOYKM
nT.n.

Mopsfok pacyeTa cnaraembix B popmyne (3.14) paccmoTtpeH B pasgenax 3.3.5 - 3.3.9.

MpumedaHua. 1. 3HadyeHus cnaraembix B dopmyne (3.14) Ana NOKanbHbIX MCTOYHMKOB Lyma
onpeaenstoT B cooTBeTcTBMMN ¢ meTogammu CHulM 23-03, MCO 9613-1 [2], NCO 9613-2 [3], pyKkoBoacTs [4],
[5]  pekomeHgaumin [6].

2. Kaxkgoe cnaraemoe A0MKHO paccymMTbiBaTbCA B OTAENBbHOCTM M TaKMM 00pa3om, Kak byaTo
OCTa/ibHble COCTaBNAIOLWME OTCYTCTBYIOT.

3. Cnaraemsble B popmyne (3.14) ABNAIOTCA NONOKUTENBbHBIMWU, €CIU OHU MPUBOAAT K CHUMKEHMIO
YPOBHA 3BYKOBOro AasfieHusA. B Tom cnyyae, ecan ypoBeHb 3BYKOBOrO AaBieHUA yBeNWYMBAETCA, TO
cnaraemoe A0J/IKHO MMEeTb OTPULLaTENIbHbIM 3HaK.

3.3.3.2. 11 UCTOYHMKOB LYMa, PACMO/IOMKEHHbIX B MOMELLEHUAX, YPOBEHb 3BYKOBOMO AABAEHMA ¢
B OKTaBHbIX NOJI0CaxX YacTOT B pacyeTHOM ToUKe onpeaensaoT no popmyne (3.13). Mpu aTom HeobxoaUMO

. y L, . Ly .
3aMEeHWUTb B Hell ypOBEHb 3BYKOBOW MOLHOCTM 7 Ha ypoOBeHb 3BYKOBOW MoOLHOCTM V™ B j-i
OKTaBHOW MON0CE YacTOoT LWyMa, NpoLleLlero Yepes Hapy»KHble Orpa*kaeHunsa nomeLLeHNa C UCTOYHUKaMMU
wyma (onpeaensaetca no 3.3.4.3).



10 Ig®.
BbluncneHne 3HayeHuA g% . 3aBMCMMOCTU OT yrna 4 MeXKAy HOPManblo K HapyXHoMy
OrpakAeHUI0 MOMELLEHUA C UCTOYHMKAMW LIYMa W HamnpaBleHMEM B PaACYETHYIO TOYKY, HeobxoaMmo
NPOM3BOAUTb C MOMOLLbIO Tabanupbl 3.2.

Tabanua 3.2

3aBMcMMOCTb GaKTopa HanpaBAEHHOCTU OT yrna ¢

? pan 0 45 90 135 180

101g ®, ab 0 2 5 -10 -15

AL aTt™ ALFP AL

CHUXKEeHMA YPOBHS 3BYKOBOro [AaBieHuA pac , , Pp o Ha nyTU
pacnpoCTpaHeHMA 3ByKa OT HapyXHbIX NOBEPXHOCTEN NOMELLEHUA ONPeAeNnAtoT N0 COOTBETCTBYHOLWMM
dopmynam nogpasaenos 3.3.5 - 3.3.9. MNpM 3TOM pacCTOAHMA OTCUMUTBLIBALOT OT HAPYKHbIX NOBEPXHOCTEN

NOMELLLEHWUI, a BbICOTA MCTOYHMKA Wyma ° OepeTcs Ha ypoOBHE cepefMHbl 3N1eMeHTa OrpaxaeHus
NOMELLLEHWNA C HaMMeHbLUEM 3ByKoM3oasAuMel (OKHA, OTKPLITOM GOPTOUKM, Gpamyrn MU CTBOPKM OKHA).
Mpn OTCYTCTBMM Ha MYTW PAcnpPOCTPaHEeHUA 3BYKa Mperpaj B BUAE 3KPaHOB WM MOAOC 3e1eHbIX

AL

HacaXXAeHU NPUHUMAIOT AL3KP =0wu en =,

3.3.3.3. EC/i UCTOMHMKOM LLYMa ABASIETCA BO34yX03abopHOe nan BbIBPOCHOE OTBEPCTME CUCTEM,
NCNONb3YIOLMX BEHTUNATOPbI UAXN KOMMPECCOPbI, OXKMAAEeMble YPOBHU 3BYKOBOTO aB/eHUA B PaCYETHbIX
TOYKax cneayeT onpesensats no popmyne

+AL — AL

Li = LWz' - ALWi CeTH H i, (315)

roe i - ypoBeHb 3BYKOBOI MOLLHOCTN BEHTUAATOPA B i-il OKTaBHOW nosoce, Ab, onpeaensaemblii
no 3.3.4.4;

AL

Wicetn _ cymmapHOE CHUMKEHMWE YPOBHA 3BYKOBOM MOLLIHOCTM MO NYTM PacnpocTpaHeHna 3ByKa B
BO3/yX0BOJE B i-i OKTaBHOM nosoce, Ab, onpeaensaemoe no 3.3.4.5;

H - nokKasaTe/ib HanpaB/AeHHOCTN U3y4YeHus 3ByKa, Ab, onpeaensemoblit N0 PUCYHKY 3.2;

! - CHW)KEeHWe YpPOBHA 3BYKOBOrO AaBfieHus, Ab, B i-i OKTaBHOM Nojoce 4acToT Ha NyTu
pacnpocTpaHeHUs 3ByKa OT MCTOYHMKA WYyMa A0 PacyeTHOM ToYKM cornacHo ¢opmyne (3.14).
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a - BCacbiBaHME WY BbIMYCK B O4HY CTOPOHY Yepes XKantosu;
6 - TO }Ke, Yepes peLLeTky;
B - PaBHOMEPHbIN BbIMYCK BO BCE CTOPOHbI YEPES Kajto3u;
1 - WwaxTa nau KaHan; 2 - *antosu; 3 - peweTka

PucyHokK 3.2. MoKasaTenb HanpPaBAEeHHOCTU U3/YYEHUSA WYMA
BEHTUNALMOHHbIX CUCTEM MPU BbIXOAE ero B atTmocdepy

3.3.3.4. Npun HeobX04MMOCTH, YPOBHM 3BYKOBOIO AaB/IEHNA B 3aLLMLLLAEMOM OT WYMA NOMELLEHUN
onpeaensaoTca no popmyne

Lni = Li - ALni ,(3.16)

rae ! - ypoBeHb 3BYKOBOrO AaB/ieHWA, Ab, B i-i1 OKTaBHOW MNO/MIOCE CHAPYXW Y OrpaxaeHusa
3alLMLLIAEMOrO OT LWyMa NoMeLLeHus, onpeaensembiii no popmyne (3.13);

n - CHMMEHME YPOBHA 3BYKOBOrO [AaB/eHus, OB, nNpu NpoOXOXAeHWMM 4epes HapyxkHoe

orpa)kgeHue 3allMU@emMoro OT Lyma nomelleHus, onpegensemoe no dopmyne (3.20) nytem
NoACTaHOBKM B HEE 3HAYEHWUI MAapPaMEeTPOB, COOTBETCTBYIOLLMX PACCMATPUBAEMOMY OTPAXKAEHMIO.
3.3.4. LLlymoBble XapaKTePUCTUKN MCTOYHMKOB LLIYMa

) L,
3.3.4.1. 3Ha4YeHMA YPOBHSA 3BYKOBOW MOLLHOCTM W NOKasaTena HanpaBieHHOCTU ® B OKTaBHbIX
Nofiocax YactoT MNPUHMMAOT MO  AaHHbIM, MNPUBOAMMbBIM B  CONPOBOAUTENbHOW TEXHUYECKOM
OOKYMEHTaLMM Ha UCTOYHMK Wwyma. MNpu oTcyTcTBUM 3HaYeHu @ B fOKyMeHTaumMm npuHumatotr d = 1.

L, y
3.3.4.2. OnAa UCTOYHWKOB HEMNOCTOAHHOrO LWyma B KayecTse NPUHUMAIOT SKBMBAJIEHTHbIN



L

. L y
W KB 11 maKCMManbHbIA 7 M3X ypOBHW 3BYKOBOM MOLLLHOCTW.

L .
3.3.4.3. YpoBeHb 3ByKOBOM MoLHOCTM 7 ™7 1iyma, npoluellero Yepes HapyKHble orpaxaeHus
NomeLLeHMn, paccymTbiBaeTca No popmyne

L. =L,+101g2= AL —6

0 ,(3.17)

W np i

raoe P/ - ypoBeHb 3BYKOBOrO AaBAEHMSA B i-ii OKTaBHOM NO/IOCE Y HAPYKHOIO OrPaXKAEHUA BHYTPU
NOMELLEHMNA C UICTOYHMKAMM Wyma, 46;
O - MAoWaAb HAPYKHOTO OTPaAXKAEHUA, M2;

0 =1m2

I - CHUWMKeHMe YPOBHA 3BYKOBOrO [aB/ieHUA MNPU NPOXOXKAEHUM 3BYyKa 4epes HapyKHoe
orpakaeHue, ab.

L .
3HaueHus ~ PUi onpegensioT no dopmyne

L, =101g> 10" ~10 1g B +6
k=1 . (3.18)

L, . - o
roe "k - ypoBeHb 3BYKOBOW MOLLHOCTM k-rO MCTOYHMKA LYMa B i-i1 OKTaBHOW nonoce, 4b;
n
T _ 4YUCNO UCTOUYHMKOB LUYMa B MOMELLLEHUU;
! - MOCTOAHHAA NOMELLEHMA B i-1 OKTAaBHOM nosioce, m2.

3Ha4YeHue NoCTOAHHOMN NoMelleHUa | onpeaensaoT no popmyne

Bi = BIOOOIUi , (3.19)

B . . .
roe 1000 . nocToAHHaA NOMELLEHMA B OKTaBHOW Moa0OCe CO cpeAHereoMeTpuMYecKol Y4acToTon
1000 l'u, m2, onpegensemasn no Tabaunue 3.3 B 3aBUCMMOCTU OT o6bema V, M3, 1 TNa NOMeLLEHUS;

Hi YaCTOTHbIN MHOXWUTENb, onpeaensemblit no Tabauue 3.4.

Tabanua 3.3

B
MocToAHHaA nomelleHus 1000

Tun OnmcaHue B
IIOMelleHU S 1000
1 MeTasnoobpabaTeEBanie MAaCTEPCKUE, BEHTUIIALUMOHHEE |V/20

KaMepH, I'€HEePaTOPHHE 3aJibl M T.II.

2 JlabopaTopun, InepepooOpabaTeBalLMe Vv/10
MacCTepCKue M T.II.




Tabnunua 3.4

YacTOTHbIN MHOXUTENb 'ui
ObBpeM YaCTOTHEM MHOXMUTEJIb MK, IOJII CPpelHeIeOMeTpMUeCKUX
IOMeeHM S YacTOT OKTAaBHEIX I[10JIO0C, I
Vv, M3
63 125 250 500 1000 2000 4000 8000
Menbme 20| 0,8 0,75 0,7 0,8 1 1,4 1,8 2,5
200 - 0,65 0,62 0,064 0,75 1 1,5 2,4 4,2
1000
Bosbue 0,5 0,5 0,55 0,7 1 1,6 3 6
1000

MpumeyaHue. Ecan anmMHa nomeweHuUA 6onee yem B 5 pa3 npesbiWaeT ero WnpmuHy UNan BbICOTY,

B
NOCTOAHHYIO nomeleHnsa 1000 pekomeHayeTca onpegenatb no Tabnuue 3.3 B 3aBUCUMOCTM OT
Be/IMUMHbI Boobpaxkaemoro obbema V', onpeaensemoro no popmysne

5h*b ipu b < 5h,
25h” ipu b > 5h,

(3.20)

rae h - meHbLWKIA pa3mep NOMeLLEHNA, M;
b - BTOpoW No BeAnYMHe pasmep NOMELLEHMUA, M.

CHUW}KeHWe YpOBHA 3BYKOBOTO AaBAEHUA NPU NPOXOXKAEHUN 3BYKA Yepes3 Hapy)KHOe orpakaeHue
onpeaenaoT no dopmyne

S, 107 1§ 4+ 8 107 45 107
Sl

AL =-101g
,(3.21)

roe -~ °, "% _naowaab, M2, U 3BYKOM30/IMPYHoLLLan CnocobHOCTb, A6, OKOH B i-ii OKTaBHOM noJsioce;

S

aB TUIBL - 10 e, ABepen;

S

cr, TCT - 70 e, CNNIOWHOW YaCcTW HAPYKHOTO OrpaXKAeHus (CTeHbl);

¢ - nnowaap oTKpbITON YacTn dopTouku (dpamyru);

S1 =1 m2.

I'Ipmmeanme. an BbIMO/IHEHUN HAPYXHbIX orpa»(,quMVl N3 TPaAUUNOHHbBIX CTPOUTE/IbHbIX
AL
maTtepunanos (KVIpI'IVI‘-I, 6eToH 1 T1.M. mMmaTepunanos, NpUMeHAEeMbIX ONA OTan/InBaembiX I'ION\EIJJ,EHMVI)

7031R0Ti
Jonyckaetca onpeaenatb no opmyne (3.21) 6e3 yueta uneHa  °r 0

o LWZ o
3.3.4.4. 3HayeHUA YPOBHA 3BYKOBOM MOLLHOCTMU , 4B, wn3nyyaemon BEHTUNATOPOM,



paccyMTbIBalOT NO GopMyNam:
a) Npu U3y4eHUN B BO34YXOBOA,:

L, =L+201gF, +10 ng—ALll.+5+AL2i'(3 22)

6) NpY M3NYYEHUN OTKPLITbIM NaTPybKOM:

L, =L+201gP, +10 ng—ALu+5+AL3i-(3 23)

B) NPU U3/TyYEHUM Yepes CTEHKM KOpryca BEHTUAATOPA:

L, 420 lgh, +10 ng_ALli+5,(3.24)

roe 1@ - KpuUTepui WymHocTH, Ab, onpegensembii B 3aBUCMMOCTM OT TUMA U KOHCTPYKUUK
BEeHTMASATOpa no Tabauue 3.5;

i - nonpaska, AB, yuuTbiBalowWasa pacnpeseneHue Ly, Mo OKTaBHbIM MOJIOCAaM YacToT, Ab,
onpeaensemas B 3aBUCMMOCTM OT TUMNA M YACTOTbl BpaLeHUsa paboyero Koseca BeHTUAATOPA No Tabanue
3.6;

AL

2i - yacToTHasa mnonpaBka, 4B, yu4nTbiBalOLAA aKyCTMYECKOE BAUAHME NPUCOEANHEHUA
BO34YX0BOZa K BEHTUAATOPY, onpeaensaemas no tabavue 3.7;

L.
31 - yacToTHaA nonpaska, A6, yunTbIBaIOLLAA BAUAHME OTPA’KEHMA 3BYKA OT OTKPbLITOrO KOHLA
natpybka BeHTUNATOpPA, onpeaensemas no tabauue 3.8;

V' - nonHoe aasneHune (Hanop), co3gaBaemoe BEHTUNAATOPOM, Krc/m2;
Q - 06beMHbIN pacxos Bo3ayxa BeHTuAATopa, m3/c;

o . nonpaBKa Ha pexum paboTbl BeHTUNsTopa, 4B, B 3aBucumoctn ot KMMO BeHTUAATOPA,
onpegensemas no Tabaumue 3.9.

F, LW
MpumeyaHue. Mpu OTCYTCTBUMU LAHHbIX O n Q ponyckaetcs 3HayeHus NPUHMMATbL Mo
TabMLaM LIYMOBbBIX XapaKTEPUCTUK BEHTUIATOPOB, HaNnpumep, No KaTtasaoram [7].

Tabnnua 3.5

Kputepuii wwymHoctu L

BenTumnarop Kpurepunm mymHocTtm L, 1B,
IOJIg CTOPOH
TUIL N OVaMeTp |HarHeTaHMA|BCaCHBaHMUA BOKPYT
pabouero BEHTUJIATOPA
KoJleca,
% oT
D <*>
H
Panmasib HEIA
u4-70 |(2,5; 3,2; 4; 90 - 100 53 50 51,5
5; 6,3; 8; 105 56 52 54B
10; 12,5




u4-76 |8; 10; 12; 16; 100 50 47 48,5
20
Ul4-4612,5; 3,2; 4; 100 54 51 52,5
5; 6,3; 8
BB 8; 9; 11 100 60 52 56
010-2812,5; 3,2; 4; 5 100 58 53 55,5
orn7-40(5; 6; 8 100 58 53 55,5
OceroM
06-300(5; 6,3; 8; 10; 100 52 52 52
12,5
<*> D - HOMMHAaJbHHM »OuaMeTp paboduero KoJieCa BEeHTUIATOpa.
H
Monpaska 1
BenrTunarop [lonpaeka HenvTa L , 0B, npm
1i
CpenHeT'eOMETPUUECKUX YaACTOTaX
OKTAaBHEIX IoJioc, I'ng
HOMEep M TWII|uyacToTa BpameHus, |63[125|1250[600(1000|2000({4000(8000
06 /MUH
PanuaJibHEI 930 - 1120 6 5 7 113 14 20 25 31
04-70 1370 - 1700 6 5 5 110 14 17 22 27
N 2,5; 3,2;| 2800 - 3360 A 6 6 11 15 18 23
4
04-70: 350 - 450 41 6 9 [12 16 23 30 38
N 5; 6,3; 460 - 600 5] 5 8 |11 15 20 27 34
8; 10; 12,5 635 - 800 5] 4 7 |10 15 18 24 30
04-76 850 - 1000 6| 5 5 9 11 16 22 28
1015 - 1290 6 5 4 8 11 15 19 27
1300 - 1620 7] 6 5 8 11 15 19 25
0l4-46 720 8 © 5 6 14 18 22 27
915 - 985 9 7 6 5 13 17 21 25
1360 - 1455 10| 8 6 5 7 14 18 23
2815 - 2900 12110 8 6 5 7 14 18
010-28 2810 - 2940 121 4 (11 8 9 10 14 18
Orn7-40 600 - 700 41 6 9 [13 17 21 26 31
800 - 1400 6 6 6 9 13 17 21 26
1410 - 2600 9 6 6 6 9 13 17 21
BB 600 - 700 41 o 9 [13 17 21 26 31
800 - 1400 6 6 6 9 13 17 21 26
1410 - 1900 9 6 6 6 9 13 17 21

Tabnnua 3.6



OceBon 700 - 1400 13| 8 5 7 15 23
06-300 1410 - 2800 18|13 8 5 9 15
2810 - 2850 23|18 8 8 7 9
MonpasKa ALy,
I NI CHUXeHMEe OKTAaBHHX YPOBHENM 3BYKOBOM MOUHOCTU
BO3L HeneTa L, 0B, npm cpelHereOMeTPUUYECKMX UYaCTOoTax
21
\/S, MM OKTAaBHEIX I[OJIOC, I
63 125 250 500 1000 2000 4000 ([8000
25 24 22 19 15 10 6 2 0
50 22 19 15 10 5 2 0 0
80 20 16 11 7 3 0 0 0
100 19 14 10 5 2 0 0 0
125 18 13 8 4 1 0 0 0
140 16 12 8 4 1 0 0 0
160 16 11 7 3 0 0 0 0
180 15 11 6 2 0 0 0 0
200 14 10 6 2 0 0 0 0
225 14 9 5 1 0 0 0 0
250 13 8 4 1 0 0 0 0
280 12 8 3 1 0 0 0 0
315 11 7 3 0 0 0 0 0
350 11 6 2 0 0 0 0 0
400 10 5 2 0 0 0 0 0
450 8 5 1 0 0 0 0 0
500 8 4 1 0 0 0 0 0
560 8 3 1 0 0 0 0 0
630 7 3 1 0 0 0 0 0
710 6 2 0 0 0 0 0 0
800 5 2 0 0 0 0 0 0
900 5 2 0 0 0 0 0 0
1000 4 1 0 0 0 0 0 0
1250 3 0 0 0 0 0 0 0
1400 2 0 0 0 0 0 0 0
1600 2 0 0 0 0 0 0 0
2000 1 0 0 0 0 0 0 0
2500 0 0 0 0 0 0 0
[IpumeuaHue. [ - oyaMeTp BO3OyxoBonma, S - I[Jomanb
BO3[,
[IOIIEPEeYHOI'0 CeUYeHMA KOHLA NIPAMOYT'OJIBHOT'O BO3OyxXOBOOA VI
peleTKN.
MonpasKa ALy
IrnaMeTp WIn YacToTHada nomnpaeka HemnbTa L, 0B npm

pasmMep
CTOPOHEI

31

CpeHETeOMETPMUECKMX YacToTaxX OKTaBHBEIX IIOJIOC, '

Tabnuua 3.7

Tabnuua 3.8



narpybka
BEHTUJIATOPA, 63 125 250 500 1000 (2000 |[4000 |8000
MM
200 4 3 2 1 1 0 0 0
225 3 3 2 1 0 0 0 0
250 3 3 2 1 0 0 0 0
280 4 3 2 1 0 0 0 0
315 3 3 1 1 0 0 0 0
350 3 2 2 1 0 0 0 0
400 2 3 1 0 0 0 0 0
450 4 1 1 0 0 0 0 0
500 3 2 1 0 0 0 0 0
560 2 3 1 0 0 0 0 0
630 3 2 0 0 0 0 0 0
710 2 2 1 0 0 0 0 0
800 3 1 1 0 0 0 0 0
900 2 1 0 0 0 0 0 0
1000 2 1 0 0 0 0 0 0
1250 1 1 0 0 0 0 0 0
1400 2 1 0 0 0 0 0 0
1600 1 0 0 0 0 0 0 0
2000 1 0 0 0 0 0 0 0
Tabnunua 3.9
MNonpaska o
KIIO [=Ta (0,91 - 0,99)sTa (0,8 = 0,90)5Ta <0,8 »=Ta
max max max max
oeJjlb-— 0 2 4 5
Ta

. L,
3HayYeHUA ypOBHA 3BYKOBOW MOLWHOCTM 7 KpblWHOro BeHTUAATOpa, AB, paccyMTbiBalOT Mo
dopmynam:
a) NPy N31YYEeHUN OTKPbITbIM NaTPYOKOM MAK Yepes CTEHKU Kopnyca:

L, =L+501gu+20 lgD=ALy, . 555

6) Npu M3Ny4eHUN B BO3A4YXOBOA,:

L, =L +50 lgu+201gD—AL, + AL, (3.26)

roe L - orsnedennbiit ypoBeHb, Ab, onpeaensemblit B 3aBUCMMOCTU OT TUNA U KOHCTPYKLMU
BEHTU/IATOPA no Tabauue 3.10;

U - OKpPY*KHasA CKopoCTb paboyero Koneca, M/c;

D - anametp pabouyero Koneca, m;

. L.

i - nonpaska, Ab, yuuTbiBalowas pacnpegeneHne ~”i no OKTaBHbIM Nofocam 4acToT, Ab,
onpeaensemas B 3aBUCMMOCTM OT TUNA U YacTOTbl BpalleHUs paboyero Koneca BEHTUAATOPA No Tabanue
3.11;



2i - yacToTHaA nonpaBKa, Ab, Y4YMTbIBAIOWAA aKYCTMUYECKOe BAUAHME NPUCOEAMHEHUA
BO3[yX0BOAa K BEHTUNATOPY, onpeaensemas no tabavue 3.7.

Tabnuua 3.10

OTB/IYEHHbIN YPOBEHb L

BenrTunarop OTBJIEUEHHEM ypOBeHb L, mB, IJsg CTOPOH
HarHeTaHuA BCaCHBaHMA
Panuaiib HEIM 28 23
(LeHTPOOEXHEIM)

KI14-84, KII3-90

OceBoM 19 19

Tabnuua 3.11

MonpaBKa AL, K dopmynam (3.25), (3.26)

BenTumnarop [lonpaeka [JenbTa L , 0B, npu
11
CpenHeTeOMETPUUECKMX YACTOTAX OKTABHEIX
nojioc, I'ng
TUII yacrToTa 63 125 250 [500 |1000(2000]14000(|8000
BpalleHud,
06 /MUH
Pamvasib HEIV @
KII3-90 400 - 480 5 4 8 10 16 23 28 33
Ki14-84 570 7 4 6 9 15 21 26 31
920 - 950 11 5 4 8 10 16 23 28
OceBou 720 - 920 7 6 6 9 12 16 21 29
1370 - 1400 9 7 6 6 9 13 17 23
~ LWiceTM
3.3.4.5. CymmapHoe CHUXKeHMe YPOBHA 3BYKOBOM MOLLHOCTU no NyTW pPacnpocTpaHeHus

3BYyKa B BO34yXOBO/E B i-/1 OKTaBHOW nonoce onpeaensatoT no ¢opmyne

n

k)
L N o

roe Wi - CHUMKeHMWe ypoBHEel 3BYKOBOM MOLLLHOCTU BEHTUAATOPA B k-M 31emeHTe BO3ayxoBoaa
B i-/1 OKTaBHOM nosoce, ab;

n
¢ - YMCO 3/1EMEHTOB CETU BO34YXOBOAA OT BEHTM/IATOPA A0 HAPYKHOIO OTBEPCTUA.
1)
CHUW)KeHWe YpPOBHElN 3BYKOBOW MOLLHOCTU Wi pb, Ha 1 M AAWHbI B MPAMbIX Yy4acTKax



MEeTaNINYEeCKMX BO34YXOBOAOB NPAMOYIO/bHOIO UM KPYFA0ro ceveHms cneayer npMHUMaTh no Tabaumue
L

3.12. CHWM}KEHWEe YpOBHEW 3BYKOBOM MOLLHOCTU Wi | ab, B NPAMOYroNbHbIX HEOBAMLOBAHHbLIX U

06/1MLL0BaHHbIX NOBOPOTaX BO34yX0BOAOB onpegenstoT no tabauue 3.13. Mpu yrne noBopoTa, MeHbLLEM

45°, CHUMKEHME YyPOBHEN 3BYKOBOW MOLLLHOCTM He yUnTbIBaloT. [N NAaBHbIX MOBOPOTOB U NPAMbIX KOJIEH

C HaMNpaBAALWMMM NONATKAMMN CHUMKEHWE YPOBHEN 3BYKOBOM MOLLLHOCTY yKasaHo B Tabnmue 3.14.

Tabanua 3.12

Q)
CHUKeHWe YpOBHEN 3BYKOBOM MOLLHOCTU wi

[lonepeuHoe | 'MopaBanueckuy | CHUXEeHME YPOBHS 3BYKOBOM MOWHOCTM, IB,

ceueHue ouamMeTrp D , IpM CpefHEereOMEeTPUUYEeCKMX YacToTax
BO3OYXO— T OKTAaBHHEIX I1oJioc, I'ng
BOIA MM
63 125 [250 |500 |1000(2000(4000|8000
[Tpamo- 75 - 200 0,6 |0,6 |0,45(0,3 |0,3 |0,3 [0,3 |0,3
YyT'OJIbBHOE 210 - 400 0,6 |0,6 |0,45(0,3 |0,2 |0,2 [0,2 |0,2
410 - 800 0,6 |0,6 |0,3 (0,15(/0,15]|0,15|0,15(0,15
810 - 1600 0,45]0,3 |0,15(0,1 (0,06]|0,06]|0,06(0,06
Kpyrimoe 75 - 200 0,1 10,1 |0,15(0,15/0,3 |0,3 [0,3 |0,3
210 - 400 0,06|0,1 |0,1 (0,15|0,2 |0,2 [0,2 |0,2
410 - 800 0,03|0,06|0,06(0,1 [(0,15]0,15|0,15(0,15
810 - 1600 0,03]0,03|0,03(0,06(0,06]|0,06]|0,06(0,06

IpuMeuanusa. 1. [Ipu HaIMuUM TeNJOM3OJSLUMM Ha MeTaJlJIMdeCKUX
BOBIOYyXOBOIOAX IaHHHEe Tadbnuuel 3.12 cjenmyeT yBeJMUMTL B 2 paz3a.

(3)
2. CHmWXeHMreM ypOBHElM 3BYKOBOM MomHOCTM enbTa L Ha IMPAMBIX
Wi
ydacTKax KUPIMYHBEIX M OETOHHBEIX KAaHaJIOB MOXHO IpeHeOpeub.
3. D = 4F/I1, roe F - mjomanb IIOINEPEeYHOI'0 CedeHud, MM?2 ;
T
I[I - mepmMMeTp CEUEeHMA, MM.
Tabnnua 3.13
L
CHMXKEeHMe ypoBHEl 3BYKOBOW MOLLHOCTM wi
B MPAMOYIrO/ibHbIX NMOBOPOTAX
MecTO OOIMLIOBKMU CHMXEeHMEe YypPOBHS 3BYKOBOM MOWHOCTM, OB, Ipu
M LIMPMHAa [NOBOPOTA| CpeOHEeTeOMEeTPMUYECKUX YacTOoTax OKTABHEIX IIOJIOC,
I'o
D, MM 63 125 250 500 |1000 |2000 |4000 |[8000

Bes obauiioBkKM:

125 0 0 0 1 5 7 5 3
250 0 0 1 5 7 5 3 3
500 0 1 5 7 5 3 3 3
1000 1 5 7 5 3 3 3 3
2000 5 7 5 3 3 3 3 3

o noepopoTa:



125 0 0 0 1 5 8 6 8
250 0 0 1 5 8 6 8 11
500 0 1 5 8 6 8 11 11
1000 1 5 8 6 8 11 11 11
[locye moeBopoTa:
125 0 0 0 1 6 11 10 10
250 0 0 1 6 11 10 10 10
500 0 1 6 11 10 10 10 10
1000 1 6 11 10 10 10 10 10
2000 6 11 10 10 10 10 10 10
oo m nocJiye
IoBOpPOTA :
125 0 0 0 1 6 12 14 16
250 0 0 1 6 12 14 16 18
500 0 1 6 12 14 16 18 18
1000 1 6 12 14 16 18 18 18
[IpuMeuaHue . [JaHHBIE CIHPAaBEOJIMBE, €CJM IJKHa OOJMLOBAHHOTO
ydacTKa CoCTaBJigeT He MeHee 2D, a TojmmHa OOIMLIOBKM b paBHa 10%
mypMHEl D, g OOJIMLIOBOK MeHblel TOJIUIMHEL IJIMHY OOJIMILIOBAHHOI'O
ydacTKa CJieOyeT IMNIPONOPLMOHAJIBHO YBEJIMUMBATH.

Tabnuua 3.14

2)

y . V5%

CHMXKeHne ypoBHEN 3BYKOBOM MOLLLHOCTM wi
ANA NNaBHbIX I'IOBOpOTOB n I'IpFIMbIX KOJ1eH

WnpwnHa CHMXKEeHMe YPOBHA 3BYKOBOW MOLLIHOCTH, AB, npu
nosopota D, mm cpefHereomMeTpUYEcKMX YacToTax OKTaBHbIX nosoc, My,
63 125 250 500 1000 | 2000 | 4000 | 8000

125-250 0 0 0 0 1 2 3 3

260 - 500 0 0 0 1 2 3 3 3

510 - 1000 0 0 1 2 3 3 3 3
1100 - 2000 0 2 2 3 3 3 3 3

(3
CHuXKeHMe ypoBHeW 3BYKOBOW MOLLHOCTU Wi | pB, Npu U3MEHEeHUW MOMNepPeyHOro CceyeHus

BO34yX0BOZa CneayeT onpeaenstb:
a) Npu pasmepax NonepeyHoro ceYeHms BO34yX0Bo4a, MM, MEHbLUMX YKa3aHHbIX B Tabauue 3.15, -
no popmyne

(mH +1)2

am, (39

ALY =10 1g

m o o
roe " - oTHoWeHMe nJowaaen nonepedyHblx ce4eHMn Bo34yxoBoaa, paBHoe:



=

(3.29)

F

'y " 2 - nnowaam nonepeyHoro ceveHnsa BO3AyX0BoAa 0 M NOCAE U3MEHEHMNA CeYEHUA NO NYTH
pacnpocTpaHeHus 3ByKa, M2;

6) Npu pasmepax NOMNEPeYHOro CeYyeHus BO34YXOBOAA, MM, PABHbIX UAM BONbLUMX YKa3aHHbIX B
Tabanue 3.15, - no popmynam:

() _
ALy; =10 Igm, npu My 1; (3.30)
AL(3)

"i=Q0npn T <1,
Tabnuua 3.15

K pacuety no ¢opmynam (3.28), (3.30)

CpegHereomeTpuyecKkas 4actoTa MeHbLUKi pa3mep NepsBoro No xoAy 3ByKa
OKTaBHOW nonocbl, My, NnornepeyYyHoOro ceYeHnsa BO3Ayx0BoaAa, MM

63 5000

125 2500

250 1400

500 700

1000 400

2000 200

4000 100

8000 50

Mpv n1aBHOM Nepexoe BO34yX0B0OAa OT O4HOM0O CEYEHUSA K APYrOMY CHUMKEHUE YPOBHEN 3BYKOBOW
MOLLLHOCTM HEe YYUTbIBAIOT.

CHU}KeHWe ypoBHEN 3BYKOBOM MOLLHOCTM B CETYaTbIX GUAbTPAX HE YYUTLIBAIOT.

CHM}KeHMe ypoBHElN 3BYKOBOMW MOLLHOCTM B Kanopudepax W BO3LYXOOXNAgUTenax cnepyet
npuHUMmaTb pasHbim 1,5 ab.

CymmapHoe CHUXXeHune ypOBHeﬁ 3BYKOBOﬁ MOLWHOCTK B CeEKUMNAX UEHTPA/IbHbIX KOHAUUNOHEPOB

AL,
MW TUNOBbIX MPUTOYHbIX KAMEP MOXHO MPUHMMATb PaBHbIM Wi =10 pb Ha Bcex YacToTax.
3.3.5. CHU)KeHne ypoBHA Wyma C yBeAMYEHMEM PACCTOAHMUA

3.3.5.1. B ciiyyae pacnosioXKeHMsa UCTOYHMKA WyMa B CBOBOAHOM MPOCTPAHCTBE MOMNpaBKa pac
Ha CHUXKEHWE ero YpoBHSA C pacCcToAHMEM B i-ii OKTaBHOM noaoce onpeaenserca no popmyne

AL, =201g(r/r)

paci

,(3.31)

raer - paccrtoaHne mexgy NCTO4YHUKOM Wyma n I'IpMEMHOﬁ TO‘-IKOﬁ, M;



7
0 =1m.

3.3.5.2. Mpw pacnonoKeHUnN pacyeTHOM TOUYKM Ha TEPPUTOPUN AOCTATOUYHO MNJIOTHOM 3aCTPOMKM U3-

332 HanmMuuAa 60bLIOTO YMC/la OTPAXKEHUM OT COCEAHUX OOBEKTOB U COOPYHKEHUA 3HAYEHUSA pact

cnenyeT onpeaensatb no popmyne

AL, =151g(r/1n)

,(3.32)

roe ob6o3HayeHUA Te e, YTo B dopmyne (3.31).

3.3.6. CHMXKeHMe YPOBHA 3BYKOBOro AaB/EHMSA 33 CHET NOI/OLLEHNA 3BYKa B BO3AYXE

3.3.6.1. CHMKeHMe ypOBHA 3BYKOBOIO 4aB/IeHNA BCeACTBME NOI/IOWEHMSA 3BYKa B BO34yXe cieayeT
onpeaensatb no ¢opmyne [3], [12]

ALaTM = O’ OOlaBonsr , (333)

o
roe 293 - KoadpduuMeHT nornoLleHna 3ByKa B Bo3ayxe, A6/Km;

Tor . pPaccToAHME MeKAY UCTOYHMKOM LIYMa U PacYeTHOM TOYKOM, M.

KoadduumeHT nornouleHns 3syKa B BO3AyXe CUAbHO 3aBUCUT OT YacTOTbl 3BYKa U OTHOCUTE/IbHOM
BNIA’*KHOCTU aTMoChepHOro Bo3ayxa. B mMeHbllei cTeneHW OH 3aBUCUT OT TeMMepaTypbl, a TakKe oT
AaB/I€HUA, 3aBUCUMOCTb OT KOTOPOro CTaHOBUTCS 3aMETHOM JIMLLb Ha bosblunX BbicOTax - 6onee 1000 m.
OT cocTosiHMA noroapl KO3GPULMEHT NOrNoLLEHUA B BO3AyXe MPaKTUYECKM He 3aBMCUT. 3aBUCMMOCTb

(94
KoadduumeHTa B3 OT TemnepaTypbl M B/AXKHOCTM BO3Ayxa NpuBeaeHa B Tabauue 3.16 [2]. Ona
NPOMEKYTOUYHbIX 3HAaYEHUIN NapPameTpPoB KO3IGOUUMEHT NOTNOWEHMA MOXKET BbITb HallAEH C MOMOLLbIO
WMHTEPNONAUMKN TaBANYHBIX AaHHbIX AKX NPUHAT no MCO 9613-1 [2].

Tabnuua 3.16

a. .
KoadduumeHT norioueHns 3ByKa B Bosgyxe 23

Temnepatypa | OTHOCUTENDb YacrtoTa, Iy,
B}'Ia)iH(;:’;CTb, 63 125 250 500 1000 | 2000 | 4000 | 8000
%
0°C 10 0,424 | 1,30 4,00 9,25 14,0 16,6 19,0 26,4
20 0,256 | 0,614 | 1,85 6,16 17,7 34,6 47,0 58,1
30 0,219 | 0,469 | 1,17 3,73 12,7 36,0 69,0 95,2
40 0,198 | 0,427 | 0,922 | 2,63 9,00 29,8 75,2 127
50 0,181 | 0,411 | 0,821 | 2,08 6,83 23,8 71,0 147
60 0,165 | 0,401 | 0,779 | 1,78 5,50 19,3 63,3 154
70 0,151 | 0,390 | 0,763 | 1,61 4,64 16,1 55,5 153
80 0,138 | 0,379 | 0,750 | 1,51 4,06 13,8 48,8 147




90 0,127 | 0,367 | 0,760 | 1,45 | 3,66 | 12,1 | 43,2 | 138
10°C 10 0,342 | 0,788 | 2,29 | 7,52 | 21,6 | 423 | 57,3 | 69,4
20 0,271 | 0,579 | 1,20 | 3,27 | 11,0 | 362 | 91,5 | 154
30 0,225 | 0,551 | 1,05 | 2,28 | 6,77 | 235 | 76,6 | 187
40 0,188 | 0,522 | 1,04 | 1,98 | 507 | 168 | 59,0 | 177
50 0,160 | 0,486 | 1,05 | 1,90 | 4,26 | 13,2 | 46,7 | 155
60 0,139 | 0,447 | 1,05 | 1,90 | 3,86 | 11,0 | 38,4 | 134
70 0,122 | 0,411 | 1,04 | 1,93 | 3,66 | 9,66 | 32,6 | 117
80 0,108 | 0,379 | 1,02 | 1,97 | 3,57 | 876 | 28,7 | 103
90 0,097 | 0,346 | 0,996 | 2,00 | 3,54 | 8,14 | 257 | 92,4
15°C 10 0,353 | 0,735 | 1,78 | 558 | 18,4 | 49,3 | 873 | 114
20 0,272 | 0,647 | 1,22 | 2,70 | 817 | 282 | 888 | 202
30 0,212 | 0,601 | 1,21 | 2,23 | 545 | 17,7 | 62,0 | 190
40 0,171 | 0,539 | 1,23 | 2,18 | 451 | 13,1 | 457 | 156
50 0,142 | 0,479 | 1,22 | 2,24 | 416 | 10,8 | 36,2 | 129
60 0,121 | 0,426 | 1,18 | 2,31 | 406 | 9,50 | 30,3 | 108
70 0,105 | 0,381 | 1,13 | 2,36 | 4,08 | 875 | 264 | 93,7
80 0,927 | 0,343 | 1,07 | 2,40 | 4,15 | 831 | 23,7 | 82,8
90 0,831 | 0,312 | 1,02 | 2,41 | 425 | 807 | 21,7 | 746
20°C 10 0,370 | 0,776 | 1,58 | 4,25 | 14,1 | 453 | 109 | 175
20 0,260 | 0,712 | 1,39 | 2,60 | 653 | 21,5 | 741 | 215
30 0,192 | 0,615 | 1,42 | 2,52 | 501 | 14,1 | 485 | 186
40 0,150 | 0,521 | 1,39 | 2,63 | 4,65 | 11,2 | 36,1 | 128
50 0,123 | 0,445 | 1,32 | 2,73 | 486 | 9,86 | 29,4 | 104
60 0,104 | 0,386 | 1,23 | 2,79 | 4,80 | 9,25 | 254 | 87,8
70 0,897 | 0,339 | 1,13 | 2,80 | 4,98 | 9,02 | 22,9 | 76,6
80 0,790 | 0,302 | 1,04 | 2,77 | 515 | 898 | 21,3 | 68,6
90 0,070 | 0,272 | 0,966 | 2,71 | 530 | 9,08 | 20,2 | 62,6
30°C 10 0,362 | 0,958 | 1,82 | 3,40 | 867 | 285 | 960 | 260
20 0,212 | 0,725 | 1,87 | 3,41 | 6,00 | 145 | 47,1 | 165




30 0,147 | 0,543 | 1,68 | 3,67 | 6,15 | 11,9 | 32,7 | 113
40 0,112 | 0,478 | 1,45 | 3,70 | 6,63 | 11,4 | 27,0 | 87,1
50 0,091 | 0,351 | 1,25 | 3,57 | 7,03 | 11,7 | 245 | 73,1
60 0,076 | 0,296 | 1,09 | 3,36 | 7,29 | 12,2 | 23,4 | 64,7
70 0,065 | 0,256 | 0,963 | 3,14 | 7,41 | 12,7 | 23,1 | 59,3
80 0,057 | 0,226 | 0,860 | 2,91 | 7,41 | 133 | 32,1 | 55,7
90 0,051 | 0,202 | 0,775 | 2,71 | 7,32 | 13,8 | 23,5 | 53,3

3.3.7. CHUKeHMue YPOBHA 3BYKOBOro aB/1eHUA 3a CHET BINAHUA I'IOACTMI'IaPOLLI,ef/’I NnoOBEPXHOCTU

3.3.7.1. Mpu BblMUCAEHUM [OMNPABKMU P BbI3BaHHOM MOACTUNAIOLLEN MOBEPXHOCTbLIO,
HeobXxo4MMO BHavane KnaccudpuuMpoBaTb ee OTHOCUTE/NIbHO aKyCTUYECKMX CBOMCTB rpyHTa. Pacuer
BO3MOXEH TO/IbKO A1 MOBEPXHOCTEN, PACMO/IOKEHHbIX NOJ CKONb3AWMM yriom meHee 20°, m ¢
HeboNblIMMM  HepoBHOCTAMU (pucyHOK 3.3). ITOT c/ydaid oxBaTbiBaeT 6O/bLIMHCTBO 3adad
pacnpocTpaHeHus 3ByKa B OTKPbITOM NPOCTPaHCTBe.

AR BN W SRR
rd

r . r
" - MPAMOM Nyd 3BYKa; - Iy 3BYKaQ,
OTPaXKeHHOro oT NJI0CKOCTU P

PucyHok 3.3. MyTK pacnpocTpaHeHus 3ByKa
OT UCTOYHMKA A0 NPUEeMHMUKa Hag, NOBEPXHOCTbIO P

PasnuuatoT cneaytowme NokpbITUA (MOBEPXHOCTM):

1. Xectkaa nosepxHocTb. 310 achanbT, 6ETOHHOE NOKPbLITUE, BOAA U ApYrMe BUAbl TPYHTOBOrO
MOKPbITUA, WMMeWMe Manyto MopucTocTb. Hanpumep, yTpambOBaHHbLIA FPYHT, BCTPeYatowminca
Hambonee YacTo BHAN3N NPOMBILNEHHbIX NAOLLAA0K, MOXKET PacCMaTPUBATLCA KaK TBEPAO0E NOKPbITHE.

2. Msrkan noBepxHOCTb. ITO 3eM/if, NOKPbITaA TPaBOM, C AEPEBbAMM U APYroi pacTUTE/IbHOCTbIO,
BCE BUAbl MOPUCTOrO rPyHTa, MPUrogHble ANA POCTa PAaCTEHMMN, U, B YAaCTHOCTW, NAXOTHAA 3eMS.

3. O4veHb maArkaa nosepxHocTb. Ciofa OTHOCATCA OYEHb MNOPMUCTble MOKPLITUA, Takue, Kak
NMOBEPXHOCTU, NOKPbITbIE CHEFOM, UFOJIKAMW XBOMHbIX AEPEBLEB M aHANIOMMYHBIMW BELLLECTBAMM.

4. CmeLlaHHOE MOKpPbITME. ITO FPYHTOBbIE NMOBEPXHOCTU, KOTOPbIE BK/IOYALOT B ceba 06/1acTh KaK ¢
TBEpAbIM, TaK U C MATKMM NMOKPbITUEM.

3.3.7.2. CHW}KeHWe YpOBHS 3BYKOBOrO AaBNeHMA 3a CYET NOoACTU/IAOWEN MOBEPXHOCTU P
cnepyet onpefenatb cnegylowum obpasom [3]. BHauane Bclo 06/1acTb, PACMONONKEHHYIO MeEXAY
NCTOUYHUKOM M pacyeTHOMN TOYKON, HEOBXOAMMO pPa3ae/inTb COrNacHO PUCYHKY 3.4 Ha Tpum YacTu: obnactb



MCTOYHMKA, 06NacTb pPacyeTHOM TOUYKM M MPOMEXKYTOo4YHasA obnactb. lpu 3TOmM Kaxpgon us obnacrtei
npMNUcbiBaeTca onpeaeseHHoe YNCo G, Ha3biBaeMoe NOBEPXHOCTHbIM GaKTOPOM.

-~ M -
30 h, 30 h,
N v
by >S RE-L
/T\ O6nactb [Mpomexyroynas obnactb Obnacts ,l\
{ = Pl = { Pl h:
MCTOYHHKA pacyeTHOIl TOYKI!

PucyHok 3.4. PasgeneHne 061acty Mmexay UCTOYHUKOM 3BYKa
M pacyeTHOM TOYKOM Ha TPM YacTu

N
1. an MAKCUMAJIbHOM PacCToAHUN 57 06/1aCTb UCTOYHUKA MPOCTUPAETCA OT MCTOYHUKA 3BYKaA NO

HanpaB/IeHUIO K PacyYeTHOM TOYKe Ha paccTosHue, paBHoe 30 *, rae ° - BbICOTA MCTOYHMKA 3BYKa B
MeTpax.

S o
2. Mpn MaKCMManbHOM PacCToAHUM " 06/1acTb PacYeTHOMN TOYKM MPOCTUpaeTca HaobopoT oT

pacyeTHOM TOUYKM MO HaMNPaBAEHUIO K MCTOYHMKY 3BYKa Ha paccToaHue, paBHoe 30 7, rae ' - BbicOTa
pacyeTHOM TOUYKMU B MeTpaXx.
3. NMpomerKyTouHan 061acTb NeXRUT MeKAy 061aCTbo MCTOYHMKA M 061aCTbIO pacyeTHOM TOUKM. Mpu

h h

S. ) o
ycnosum 7 < 30( * + ) obnacTtb UCTOMHMKA M 06/1aCTb PacUYETHOM TOYKM MEePEeKpPbIBAOTCA U
NPOMEXYTOYHOM 061aCcTM He CyLecTByeT.

PaccTosHue 5" npeacTaBAseT 34ecb NPOEKLMIO PacCTOAHMA e MeXKay UCTOYHMKOM U pacyeTHOM
TOYKOW Ha NAOCKOCTb P noacTunatoweii NoBepxHoCTU. Mpu 3TOM NOBEPXHOCTHLIN GakTop G nonaraercs
PaBHbIM HY/IO 417 KECTKOW MOBEPXHOCTWU, egUHULE ANA MATKOW MNOBEPXHOCTU U A0Ne MArKoW
NOBEPXHOCTM B 0bLiem HanaHce AN CMeLaHHOM NOBEPXHOCTM. 15 04YeHb MATKOM NOBEPXHOCTUN Ymcio G
He onpegenseTcs.

[anee pacyeT CHMKEHMA YPOBHA P nonxeH NPoM3BOANTHLCA B KaXKAOM OKTaBHOM AMarnasoHe C
nomolLpbto Tabaunubl 3.17 B TakOM nopaaKe:

A
BbIYUC/IUTb KOMMOHEHTY NOrAowWeHna ~ 5 ana obnact UCTOYHMKA, UCNONb3YA COOTBETCTBYHOLLNIMA
NMOBEPXHOCTHbIN PpakTop G =
A .
BbIYNC/IUTb  KOMMOHEHTY MOr/0OLWEHNS " pnAa o6nacTM  pacyeTHOM TOYKM, MCNONb3yA
. y G,
COOTBETCTBYIOLWMIA NOBEPXHOCTHbIN pakTop G =  7;
S h
€C/IM UMeeT MeCTO HepaBeHcTBO % >30( ¢ + ), BbIMMC/AIUTb KOMMNOHEHTY NOraoLweHnsa ~ ™ ana

G

NPOMEXKYTOUYHOW 061aCTH, UCNOJIb3YSA COOTBETCTBYIOLLMIA NOBEPXHOCTHBIN pakTop G = 7,

Tabanua 3.17

KoaddpuumeHTsbl AS, A’ nom

CpenHe OKTaBHEE A , 1B A , b A , 1B
4acTOTH, I'II S r m

63 -1,5 -1,5 -3qg



125 (a xG) -1,5 (a x G ) -1,5 -39(1l - G )

S S r r m

250 b xG) -1,5 b xG) -1,5 -3gq(1 - G )

S S r r m

500 (¢ xG) -1,5 (¢ xG) -1,5 -3gq(1 - G )

S S r r m

1000 (d xG) -1,5|d xG) -1,5 -39g(1 - G )
S S r r m

2000 (L -G ) -1,5 (L -G ) -1,5 -3gq(1l - G )
S r m

4000 (L -G ) -1,5 (L -G ) -1,5 -3gq(1 - G )
S r m

8000 (L -G) -1,5 (L -G6G) -1,5 -3gq(1 - G )
S r m

Paccuntath 06lee CHUMEHME YPOBHA 3BYKOBOrO [AaB/JeHUA BCAEACTBME BAMAHMA MNOKPbLITUA
TEPPUTOPUU AR KaXKA0ro OKTaBHOMO AMana3oHa no ¢opmyne

AL =4 +A4 + A4
rp N r m,(334)

A A
roe koaooduumeHTol ~ S, T, T onpepenalTca ¢ noMmoublo Tabauubl 3.17.
Koaddpuumentbl a, b, ¢, d B Tabnmue 3.17 ABnAioTca B obuiem ciydyae PpyHKUMAMM BbICOT U
onpeaenanTca cneayolmm obpasom:

Mpw atom camun dyHKumuM a(h), b(h), c(h), d(h) paBHbi:

a (h) =15+ 3¢ 1209 (1 — o 0025, ) +5,7 (1 _ o280, ) -
;(3.36

b(h)=1,5+8,6e " (1- ")

; (3.37)
_ -0,461* (1 0,025,
c(h)=1,5+14,0e " (1-¢ );(3.38)
_ -094* (1 _ -0,02s,,
d(h)=1,5+5¢"" (1-e ).(3.39)

s, <30(h,+h,)

N

MpumeyvaHua. 1. Npu BbINOAHEHUM HEPABEHCTBA K03 PULMEHT g paBeH HyAIO,

TaK YTO AN NPOMENKYTOYHOM 30HbI OKasbiBaeTca ~ ™ = 0.



s, >30(h,+h,)

2. Mpu BbLINOAHEHUM O06PATHOrO HepaBeHCTBa KoadpoduumeHT q anA

npomemyTquoﬁ 30HbI BbIYNCNAETCA C NOMOLLbIO Chedyrouwero COoOTHOWeEHNA:

q:1_3OM

Ssr . (3.40)

AL
3.3.7.3. PacyeT CHU}KEHMA YPOBHA 3BYKa 3a CYET MOACTMAAIOLEN NOBEPXHOCTH P No ToYHbIM
dopmynam (3.34) - (3.40) BO3MOXKEH NpU NHOObIX PACCTOAHUAX MEKAY UCTOYHUKOM LUYyMa U MPUEMHOMN

o S
Toykon. OgHako npu ycnoBun 7 < 100 m pacyeT MOXKeT b6biTb NpoussedeH No 6osiee NPOCTbIM

AL
npmbankeHHbIM dopmynam. Tak, 41A aKYCTUYECKU KECTKOro MOKPbITUA NOMpaBKy P (aB) MOXHO
onpeaenaTb cornacHo rpaduky, NpeacTaBaeHHOMY Ha pucyHKe 3.5 [12].

‘3Nﬁ'x"" LN S A D B

fiN)

AN
\

[ BETE | | l! |
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PucyHok 3.5. CHM»KeHne ypoBHA 3BYKa
NpW ero pacnpocTpaHeHUM Hag, *KECTKON NOBEPXHOCTbIO

x=rlr
3,£|,6Cb no ocun 36CLI,MCC OTNIOXEHO OTHOLWeHune 7 ", a Mo OCn OpAUNHAT UCKOMOE CHUXKeEHUNE

AL = (r /r )
P f Tt , 8b. TpadurK cnpaBegaMB Npu yCAO0BUM, YTO PA3HOCTb AJIMH OTPAXKEHHOro U NPAMOTro

r. T y)
ayya (7 - %) mHoro 6osblie BCcex AJMH BOH , COOTBETCTBYIOLMX YaCTOTaM LLIYMOBOro crekTpa. Mpu

yCnosuu, 4To pa3HOCTb ANUNH 6yp,eT MHOrIo meHblle Bcex AJIMH 3BYKOBbIX BOJIH ﬁ“ , NCKOMYIO BENNYUNHY

P MOKHO NOJIOKUTb paBHOM -6,0 AB. Kpueyto f(x) pucyHKa 3.5 MOXKHO annpoOKCMMMPOBATb C XOPOLLE
CTeneHblo TOYHOCTM B 3aZaHHbIX NPeAenax U3MeHeHUA apryMeHTa BbipaxkeHnem

F(x) = k516, 0.746 _2/254
x o oNx e

1<x<10. (3.41)

AL
Mckomoe 3aTyxaHue P pPaccynTbIiBaETCA OAN1A KaXKA0ro OKTaBHOINo Anana3oHa.
3.3.7.4. CHUXKeHMe YPOBHA 3BYKOBOIro pgasseHuA BCneacrsne BANAHUA aKYCTUHECKU MATKOro

AL r
NOKPbITUA TEPPUTOPUN P (nB) n npun paccToAHMAX " meHble 100 M, MOXKHO onpeaenaTb COrnacHo
Tabnuue 3.18.

Tabnuua 3.18



AL
CHU}KeHWe YpOBHA 3BYKOBOTO AaBfieHna P npu MATKOM NOKPbLITUM

Msarkas NMOBEPXHOCTHL (TpaBa, PACTUTENBHOCTL M T.I.), h = 1,8 M
r
BEICOTA | paccTosa— yacTtoTra, I
UCTOU- |HME ¥ ,
HMKA, ST 125 250 500 1000 2000 4000
M M
0,1 10 -5,7 -5,0 -3,6 -1,4 1,1 4,1
20 -5,6 -4,6 -1,8 1,9 5,1 8,5
40 -5,5 -3,9 -1,4 6,7 10,1 13,7
60 -5,4 -3,3 4,2 9,8 13,2 16,9
80 -5,4 -2,7 6,8 12,2 15,5 19,3
100 -5,3 -2,2 9,2 14,0 17,4 21,1
0,3 10 -5,4 -4,3 -0,9 5,9 -2,5 -1,9
20 -5,4 -4,0 -0,1 6,3 -0,1 -3,0
40 -5,4 -3,4 2,9 10,2 4,1 -2,9
60 -5,3 -2,8 5,8 13,1 7,1 -0,4
80 -5,2 -2,2 8,4 15,3 9,3 1,7
100 -5,2 -1,7 10,8 17,1 11,1 3,4
1,2 10 -4,0 2,0 0,1 -3,0 -3,0 -3,0
20 -4,8 -1,9 7,5 -2,7 -3,0 -3,0
40 -4,9 -2,1 6,9 0,5 -3,0 -3,0
60 -4,9 -1,6 9,1 2,9 -3,0 -3,0
80 -4,8 -1,0 11,6 4,8 -2,8 -3,0
100 -4,8 -0,5 13,8 6,4 -1,5 -3,0

3.3.7.5. CHU}KeHMe YyPOBHA 3BYKOBOTO AaBNAeHUA BCNeACTBME BAUAHUA aKyCTUYECKN O4YEeHb MATKOro

NOKpPbLITUA TeppPUTOPUN ALFP (AB) v Nnpu paccToaHUAX Tor meHblwe 100 m, cheayeTt onpenenaTtb COracHoO
Tabnnue 3.19.

MpumevaHma. 1. CHUXKeHue ypOBHSA 3BYKOBOTO AaB/eHUA NPU MPOMENKYTOUYHbIX MapameTpax 3a4aum
cnepyet paccymTbiBaTb MHTEPNOALMEN OAHHDIX.

2. PacyeT CHWXXEHMA YPOBHS 3BYKOBOIO faB/JeHMA C nomolbio Tabauubl 3.19 pgaer
YA0BNETBOPUTE/IbHbIE PE3y/bTaTbl NPU TONLWMHE CHEXHOIO Nokposa bosee 10 cm [12]. MNMpu meHbluei
TO/ILMHE NOKPOBA 3aTyXaHWeE B TPEX HUMKAMLINX OKTaBaX OKA3blBAETCA HA HECKOJIbKO Aeumnben 6onblue.




KoHcynbTaHTlAOC: NpumeyaHue.
Hymepauma tabnuvu, faHa B COOTBETCTBMMU C OPULMANBHBIM TEKCTOM JOKYMEHTA.

Tabnuua 3.18

AL

CHU}KeHWe YPOBHA 3BYKOBOTO AaB/ieHns P
NPy 04YeHb MATKOM MOKPbITUU

OueHb MAT'Kas [NOBEPXHOCTHL (CHer, xXBos M T.I.), h = 1,8 M
r
BEICOTA& |paccToa— Jacrora, I'nm
ucrTou- |HMe r ,
HUKA, sr 125 250 500 1000 2000 4000
M M
0,1 10 -3,1 0,8 3,9 6,0 7,3 7,0
20 -1,5 5,2 8,6 10,9 12,3 11,9
40 1,4 11,1 14,0 16,3 17,7 17,3
60 3,9 14,8 17,3 19,6 21,0 20,7
80 6,2 17,3 19,7 22,0 23,4 23,1
100 8,4 19,3 21,6 23,8 25,3 24,9
0,3 10 -2,3 2,8 5,0 -0,8 -3,0 -3,0
20 -0,8 7,0 9,1 2,9 -2,9 -3,0
40 2,0 12,8 14,2 7,9 1,4 -3,0
60 4,6 16,5 17,5 11,2 4,5 -1,3
80 6,9 19,0 18,2 13,5 6,8 0,8
100 9,1 21,0 21,7 15,4 8,6 2,6
1,2 10 0,1 4,5 -2,5 -2,5 -2,5 -2,5
20 0,9 7,0 -0,7 -3,0 -3,0 -3,0
40 3,6 11,6 3,3 -3,0 -3,0 -3,0
60 6,3 14,8 6,3 -0,6 -3,0 -3,0
80 8,7 17,1 8,5 -1,5 -3,0 -3,0
100 10,9 18,9 10,3 3,2 -2,6 -3,0

3.3.7.6. CHUKeHWe YPOBHA 3BYKa BCeACTBME BAMAHMA CMELIAHHOTO NOKPbITUA TEPPUTOPUN B

(8B) n npu paccroaHuAx o MeHbwe 100 m cneayeT onpenenatb caegyowmum obpasom. BHauane
PacCUMTbIBAETCA CHUMKEHME YPOBHS 3ByKa cornacHo 3.3.7.3, KaK 6yato 6bl mexay WMCTOYHMKOM U
pacyeTHOM TOYKOM HaX04M1ach TO/IbKO KECTKas MOBEPXHOCTb. 3aTeM aHANOTMMYHbIM pacyeT NpomM3BOAMTCA
ANA MArKon nosepxHocTn no 3.3.7.4. OKOHYaTeNbHbIN Pe3yabTaT NOAYYaeTcs B BUAE CYMMbl MPOMNOpPLUi



npeaBapuTe/bHbIX PACYETOB B COOTBETCTBUM C AONAMU MAFKOM U KECTKON NOBEPXHOCTEMN.
3.3.7.7. TpUBAUKEHHDbIN pacyeT CHUMEHUA YPOBHA 3BYKAa BCAEACTBME BAUAHUA aKyCTUYECKM

AL
MSATKOTO M CMELUAHHOIo MOKPbLITUA TepputTopUmn P (pB), cnegyeT onpeaenAtb Npu YCNOBUSX,
OroBOpPEHHbIX HUXKe, No dopmyne [3], [12]

h +h
L, — 45Ut 1, 300
v v
S7 S7 '(3.42)

roe ¢ - BbICOTA UCTOYHUKA, M;
” - BblCOTa NPUEMHOMN TOYKU, M;
7
ST - pacCTOAHME OT UCTOYHMKA 3BYKa 0 NPUEMHUKA, M;

. paccToAHMEe OT MHUMOTO M306ParKeHNA UCTOYHMKA 3BYKA A0 NPUEMHMKA, M.

MpumeuaHua. 1. Hambonblmii MHTepec NpeacTaBAsET YPOBEHb 3BYKa C KOppeKkuuen A lwyma,
KOTOPbIN He [o/eH 6biTb YMCTbIM TOHOM. [pU 3TOM CMEKTP WYMa HEe COAEPMMUT 3HAUMTENbHbIX
OVCKPETHBIX COCTaBAAOLMUX.

2. CnekTp WyMa NPaKTUYECKU LWMPOKUI W rnagkuii. Ona 60NblWMHCTBA WYMOBbLIX UCTOYHWMKOB,
COCTOAWMX M3 MHOKEeCTBa PasHOO6pPasHbIX WMCTOYHWMKOB, MPAKTUYECKM 3TO BCerga WMMeeT MecTo.
Hanpumep, TaKOBbIMW ABASIOTCA LWYMbl CTPOUTENbHbIX MAOWALOK U TPAHCMNOPTHBLIX NOTOKOB.

AL
3. OTpuuaTenbHble 3HaYeHUA P UrHopupyloTCA, U B 3TOM C/ly4ae nonaratoT ™ =0.
4. Ins KOpPOTKUX AucTaHuMn dopmyna (3.42) npeackasbiBaeT HyNeBoOl pe3ynbrat. B atom caydyae
pacyeT Hago NPOU3BOAUTL MO TOUHbIM dopmynam (3.34) - (3.40).

3.3.7.8. CHMKeHMe ypOBHA 3BYKOBOTO AaBAeHUA BCIeACTBUE BANAHUA NOKPbLITUA TEPPUTOPUN P
npu ckonb3awmx yrnax 6onee 30° cneasyeT onpeaenaTb C MOMOLLbIO MPOLLEeAypbl, U3NOXEHHOW B
noapasgene 3.3.7.2, Kak ANA *KECTKOM NOBEPXHOCTU. Mpn TaKMX YCNOBUAX, KOTOPbIE BCTPEYAtOTCA 06bIYHO
Ha KOPOTKMX AMCTaHUMAX, MATKaA W OYeHb MArKaAa MOBEPXHOCTU CTAaHOBATCA OYEHb XOPOLIUMU
oTpa)kaTenamm 3ByKa.

3.3.8. CHUKeHWe YpOBHA 3BYKOBOIro AaB/JeHMA SKpaHaMM

3.3.8.1. Mpwu pacnpocTpaHeHUM 3ByKa Yepes BepXHUIA Kpai akpaHa (pUcyHOK 3.6), a TaKxe no BeTpy

AL
CHUMKEHMEe YPOBHS 3BYKOBOTrO [1aB/IeHMA SKPaHOM P B OKTaBHbIX MO/1I0CAaX YaCTOT PaCcCUMTbIBAETCA C
nomolupto cneaytouweit dopmynol [3], [12]

AL, =D.. (3.43)



PucyHOK 3.6. Pa3ninyHble NyTU NPOXOXKAEHMA 3BYKa YEpe3 3KPaH

Mpy andpakumm 3ByKa Ha BEPTUKANbHbIX pebpax aKkpaHa (CM. PUCYHOK 3.6) CHUMKeHWe YpPOBHA

AL
3BYKOBOIO AaB/1I€HMA 3KPaHOM P paccumnTbiBaeTcA ¢ nomoubio popmynbl [3], [12]

AL,,=D.>0 . (3.44)

D
rae Z - CHM)KeHWe YPOBHA 3BYKOBOIO AaBJIEHWNA SKPAaHOM B KaXX40M OKTaBHOM AuanasoHe, ab.

MpumevaHms. 1. Ona odeHb HGONbLIMX PACCTOAHUIA U OYEHb BbICOKMX IKPaAHOB MoTepu xp

paccumMTaHHble no ¢opmyne (3.43), He [A0OCTAaTOYHO XOPOLIO COBMAAAOT C 3KCNEPUMEHTAIbHbIMU
AaHHbIMUK [3].

2. Mpu pacyeTe noTepb 3BYKa, U3/1y4aemMOro MHOFOYUC/IEHHBIMU UCTOYHUKAMWU CTPOUTENbHbIX
NJOWAAO0K MU NMPOMbIWIEHHbIX NPEANPUATUIA, PAcNoIOXKEHHbIX B BbICOKMX CTpoeHuaAX (6onee 10 m Hag,
3emel), a TaKKe OT MOLLHbIX aKYCTUYECKUX UCTOYHUKOB, PACNOIOXKEHHbIX BHYTPU 3aBOA0B, HE06X0A4MMO
MCMNoNb30BaTb BbipaxkeHue (3.44) gns onpeneneHuns cpeHero 3Ha4eHMa YpPoBHA 3BYKOBOIO AaB/EHMS.

3. Mpy NPOXOXKAEHUN [OPOrN Yepe3 MOHUMKEHHbIN Y4aCTOK MECTHOCTM (BbleMKa) BO3MOXKHO
OONONHUTENIbHOE MOI/IOWEHNE 3BYKa, He ydTeHHoe B ¢dopmyne (3.43). 3To npomcxoamut 3a cyet
NOrnoLWeHnA 38yKa NOBEPXHOCTbIO BHE NMOHUMXKEHUA.

9Kp

3.3.8.2. CHMKeHMe ypOBHA 3BYKOBOTrO AaBAEHUA 3IKPAHOM , Ab, cnepgyet paccunTbiBaTb B
3aBMCcMMOCTHM OT uncna Ppenena N, KoTopoe onpegenserca Yepes PasHOCTb AJIMH NyTel 3ByKOBOTO Jly4a

(pycyHoK 3.7). [na TOHKOro 3KpaHa, To/IWMHA KOTOPOro MHOFO MeHbLUE A/MHbI BOJIHbI A , Andpakuma
3BYKa NPOMCXOANT NPAKTUUYECKN OIHOKPATHO Ha ero eaMHCTBEHHOM ropu3oHTaAbHOM pebpe.

ST I s S S s



PucyHok 3.7. PacnpocTpaHeHue ny4yel 3ByKa
npw ero ogHOKpaTHOM AMdpPaKLUN HAa TOHKOM SKpaHe

B aTom cnyuyae uncno PpeHens N cnegyet paccumTbiBaTb cOrnacHo popmye [3]

2
N== Jd,+d,) +d’—d,

, (3.45)

roe ¢ - pacctosiHMe, M, OT UCTOYHMKA 3BYKA A0 TOYKM, JiexKallen Ha pebpe noaybecKkoHevyHoro
3KpaHa M Ha MyTW, onpeaensieMoM HauKpaTyaMllMM PacCTOAHUEM MeXAYy UCTOYHUKOM U pacyeTHOM
TOYKOW;

€ - pacCTofiHME, M, OT PAaCYETHOM TOYKM A0 YNOMAHYTOW Bbllle TOYKW, Nexalen Ha pebpe
NonybecKoOHEeYHOro 3KpaHa M Ha NyTu, oNpeaenieMoM HauKpaTyalwmMm PacCTOAHUEM MENKAY TOYKOW
MCTOYHMKA M NpUEma;

57 - paccToAHUE, M, OT UCTOYHUKA 3BYKa A0 PacYETHOW TOUKY;
L - pnuHa npoekuum oTpeska SR Ha pebpo 3KpaHa, M. Tpu PacnonoKeHun AUHUK

pacnpocTpaHeHUA 3ByKa NepneHanKyNApHO BEPXHEN KPOMKe 3KpaHa + =0;

A OJINHA BOJIHbI 3BYKa, M. [I1iHA BO/IHbI paBHa A= c/f v cooTBETCTBYET CpeaHEereoMeTpnIYecKom
YyacToTe OKTABHOM NOAOCHI.

3.3.8.3. 3ddeKT yCTaHOBKM TOHKOIO 3KpaHa AnA AaHHOro ymcna PpeHens paccynTbiBaeTcs Mo
dopmyne [3], [12]

D, =10 1g[3+10NC,K ] (3.46)

C o
roe 2 - KoabdUuMeHT, B 6ONbLIMHCTBE C/y4YaeB paBHbi eamnHuue. MNpu stom dopmyna (3.46)
yYMTbIBAET MOMNOLWEHMWE 3BYKA 32 CYET €r0 PAaCnpPOCTPAaHEHUA HaZ, NOBEPXHOCTbIO 3eM/TU NOC/IE YCTaHOBKM
3KpaHa. Ecan yumtbiBaTb TaKXKe M OTpaskeHue 3ByKa OT 3eMaM, TO 3a cyeT 06pa3oBaHWUA MHMMOrO

NCTOYHUKA KO3PPUUMEHT 2 HEoBXOAMMO MONOMKUTL PaBHbIM 2;
K - nonpaBoyHbIit KOIPPUUMEHT, YUNTLIBAOLLMIA METEOPOIOTMYECKMNE YCIOBUA PACIPOCTPAHEHMUSA
3ByKa. KoadppumumneHT K paccuntbiBaeTca cornacHo caeaytowein popmyne [2]:

-0 ,00 5 dsedei‘dsr

=e .(3.47)

Mpn pacctosHUAX 5 MeXAy WUCTOYHMKOM WM pacyeTHOM TouyKor meHbwe 100 m (% < 100)
K03 dNUMEHT K MOXKHO MOSIOXKUTbL C TOYHOCTbIO A0 1 Ab paBHbIM eguHuue. Mpu 60KoBolM andpaKkumnm
06bEKTOB (CM. PUCYHOK 3.6) KoadPuUMeHT K paBeH TaKKe eaAnHuLE.

Mpun pacyeTe BEAMYMHDI D, npeAnonaraeTca, YTo CyLLECTBYET TO/IbKO OAMH MyTb MPOXOXKAEHUA
3BYKa OT MCTOYHMKA A0 NPUEMHMKA. B NpOTUBHOM cnydae Heo6X0AMMO NPOBECTM PAL, A0MNOAHUTENbHbIX
BbIYUCAEHUI ANA APYTUX NYTEN, KaK NOKa3aHo Ha pucyHKe 3.6. B pe3ynbTaTe HEOHXOAMMO 3HEPreTUYECKU
CYMMWPOBaTb BKAaAbl OT BCEX NyTel pacnpoCcTpaHeHUsA 3BYKa.

3.3.8.4. [JnA TONCTbIX 3KPAHOB, a TaKKe 06bEKTOB KOHEYHOM TO/ILLMHbI (Hacbinu, Aoma) andpakuma
3BYKa MOMKET MPOUCXOAMTb ABaXKAbl - KaK Ha NepegHel, Tak U Ha 3a4Hel KpoMKe 3KpaHa (pucyHok 3.8).
B oTanume ot (3.46) NoTepu YCTaHOBKM 3KpaHa ONPeAenstoTcs B 3TOM Cyyae cneayowmm obpasom [3]:



D, =10 lg(3 + 1ONTC2C3K) (3.48)

rae T -uyucno GpeHens, KOTOpPoe B OTMYME OT BbiparkeHus (3.45), cnpaBen/iMBOro AN TOHKMUX
3KpaHOB, onpeaenseTca Tenepb Kak

2
N, = J(d +d, +d,) +d —d,

T r

; (3.49)

3 - KO3pPUUMEHT, paBHbIN eanHNLE ANA TOHKNX SKPAHOB, B C/1yYae ABOMHON AndpaKkumnmn paBeH
Tenepb [3]:

d’ +251°

3 2 2
d., +751 (3.50)

€ - paccToOfiHWE MeXKAY ABYMS JIMHMAMM, HA KOTOPbIX NPOUCXOAUT ABOMHaA audpaKums 3ByKa.

PaccTtosiHue d,, M3MepseTca B MeTpax.
MpumeyaHua. 1. BbipaxeHune (3.48) ocywiecTBnsieT nnaBHbii nepexosg B dopmyne (3.46) ot

OAHOKpaTHOM AndpaKkumum, Korga dée =0,a C3 =1, K cny4ato ABYKpaTHOM gudpaKLmm, Koraa de, >> A

C

,a =3.

2. 9pPeKTUBHOCTb 3KPAHA MOMKET OKa3aTbCA MEHbLUE BEAMYMHbLI, PACCYMTAHHOM No dopmynam
(3.43) - (3.50). 9TO BO3MOKHO B pe3y/ibTaTe MHOrOKPaTHOro NepeoTpaKeHns 3ByKa MeXay UCTOYHUKOM
M aKYCTUYECKM XKECTKMM 3SKPaHOM, a TaKXKe OTpakeHMA 3BYyKa OT APYIrUX aKYCTUYECKU MKECTKUX
NMOBEPXHOCTEN. TN NOBEPXHOCTU MOTYT pacrnonaraTbCA HeAaneKo OT NMyTU MPOXOXKAEHUA 3BYKa OT ero
WUCTOYHMKA [0 PACYETHOM TOUYKN.

3. BblparkeHne ~ Z, pacCYMTaHHOE B MPOU3BOJIbHbLIX OKTaBHbIX Nonocax no ¢opmyne (3.46), He
OOJIKHO 6bITb 60nbwe 20 A6 AnA TOHKMX 3KPaHOB NP OAHOKpPaTHOW AndpakLmu. s TONCTbIX SKPAHOB

N ABYKpaTHOW AUPaKUMM COOTBETCTBYIOLLEE BbiparkeHUe ~ 2, paccymMTaHHoe no popmyne (3.48), He
A0NXKHO bbITb 6osble 25 AB [3].

PucyHok 3.8. PacnpocTpaHeHue iyyelt 3ByKa
npu ABYyKpaTHON AMdpPaKLMM Ha TOJICTOM IKpaHe

OcnabneHne 3ByKa C NOMOLLbIO ABYX 3KPaHOB PacCyMTbIBAETCA C MOMOLLb0 dopmynbl (3.48) ana



ABOWMHOM AMdpaKkuMM 3BYKA, KaK MOKasaHO Ha pucyHKe 3.9. OcnabneHuwe 3Byka Tpema uaun 6onee
3KpaHaMK paccyMTbiBaeTcA MNPUBAMMKEHHO C MOMOLLbIO TOro Ke ypaBHeHusa (3.48) Bbibopom AOBYX
Hanbonee apdeKTUBHbIX IKPAHOB U NpeHebperas AEUCTBUEM APYIUX SKPAHOB.

6::\‘-

€. ; Cé,
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PucyHoK 3.9. PacnpocTpaHeHue nydyei 3ByKa
npuv ABYKpaTHOM ANdPaKLMM Ha ABYX SKpaHaXx

3.3.8.5. Bonpocbl, cBA3aHHblE C BbIOBOPOM M NMPUMEHEHMEM KOHKPETHbIX KOHCTPYKLUMUI 3KPaHOB U
APYTX Hapy»KHbIX OrpaxkaeHui, obecneunsatowmx Tpebyemoe sKpaHUpOBaHME 0OBEKTOB, U3/1I0XKEHDI B
MpunoxeHun B [14].

3.3.9. CHMKeHWe ypoBHA 3BYKOBOTO AaB/ieHMA BCAeACTBUE BANAHMA APYTrMX GaKTOpOB

3.3.9.1. CHuKeHWe ypOBHA 3BYKOBOrO AaBAEHUA MOKET MNPOUCXOAMTb M 33 CcYeT ApYyrux
[ONONHUTENbHbIX dakTopoB. OTparkeHMe 3BYKA OT OKPY)KaOLWMX OOBEKTOB MOMKET NPUBOAWUTL K
06pa3oBaHUIO  AOMOMHUTENbHBIX MHUMbIX WCTOYHMKOB LUYMa. 3e/ieHble  HacaXKgeHua  MoryT
obpasoBbIBaTb Mperpagy Ha NyTM NPAMOrO pacnpocTpaHeHua 3ByKa. CHUMKEHME YPOBHS 3BYKOBOrO
OABNIEHUA MOMKET MPOUCXOAUTb U BCNEACTBME OrpaHMYEHMA Yra BUAMMOCTM MUCTOYHMKA LWyma U3
PacyYeTHOMN TOUKMN.

OTpakeHna J0MKHbI PAaCCMATPMBATBLCA B KaYeCTBE MHMMbIX UCTOYHMKOB 3BYyKa. ITW OTParKeHUs oT
MOTO/IKOB MW NOBEPXHOCTEN, HoNee AU meHee BepTUKaabHbIX $acagos 34aHUIA, 06bIMHO YCUAUBAKOT
3BYK B TO4Ke npuema. IdPeKT oTparKeHUA 3ByKa OT 3eMHOM NOBEPXHOCTM He AO/IKEH Yy4YuTbiBaTbCA,

NOCKO/IbKY OH BK/toYeH B 0bwwme dopmynbl (3.13), (3.14) B KauecTBe cocTaBastoLein ™,

3.3.9.1.1. OTpaxeHna OT NPEenATCTBUIA PaCcCHMTbIBAIOTCA COrNAcHO MPMBEAEHHOMN HUMKe MeToauKe
npu cneayowmx YyCAoBUAX:

- 3epKa/ibHOE OTparkeHne NPOUCXOANT TaKMm 06pa3om, KaK NokasaHo Ha pucyHKe 3.10;

- Be/IYMHA KoadduMLMEHTa OTPasKeHMA OT NOBEPXHOCTU 06beKTa A0/KHa bbITb 60nblue 0,2;

- XapaKTepHble pa3mepbl OTPaalolWel NOBEepPXHOCTU AO0/MKHbl 6biTb BENUKU MO CPaBHEHWUIO C
O/IVHOW BO/HbI 3BYKa, COOTBETCTBYIOLLEN CpeaHereoMeTpMYECcKOo YacToTe OKTaBHOM Nosockl. Mpu aTom
OOJ/IKHO MMEeTb MeCTo cieaytolliee HepaBeHCTBO:

—(r‘“’ ) (Zin cos,B)2 >
21575 ,(3.51)

Ny

I

roe A [OJ/IMHA BO/IHbI 3BYKa, M, COOTBETCTBYIOLLAA CPeAHErEOMETPUYECKOM YacToTe ¥ ¢ OKTABHOM
MoO/I0Cbl U CBA3aHa C 3TOM YaCTOTOM CAeAyoWUM COOTHOLEHMNEM: A= 340/ f";

Y

50 - paccTosHMe, M, OT UCTOYHUMKA 3BYKa 4,0 TOYKM oTpaxKeHua O;

r o
o - paccToaHWe, M, OT TOYKU OTParXKeHunA O pno PaCY4ETHOU TOYKMH;

B yron nageHua B paguaHax (cm. pucyHok 3.10);



min _ MUHUMANbHBIN pasmep (A1MHa AW LUIMPUHA) OTPaXKatoWen NA0CKOCTM (CM. pucyHoK 3.10).

OTpaxaiollas NOBEPXHOCTh

0

PucyHok 3.10. Mpuxon oTpaxKeHHOro ny4va
B pacyYeTHYIO TOYKY R M3 MHMMOrO UCTOYHMKA L.

v. +r o
Mpn NpoxoXxaAeHUn paccTtoaHua ¢ " NpAMOU NyY
OTParkaeTca OT NAOCKOCTM MO YyI/I0M, PaBHbIM Iy NageHus B
Mpy HEeBbINOSIHEHUM OAHOIO U3 MEPEYUCNEHHbIX Bbllle YCNOBUWA ANA [AAHHOTO OKTaBHOrO
OMana3oHa OTpaXKeHUs He YYMTbIBaOTCA.
3.3.9.1.2. Mpu pacyeTe CHUXKEHMA YPOBHA 3BYKOBOIrO AaB/NEHUA AEUCTBUTENIbHbIA U MHUMBbIN

WCTOUYHUKM pacCMaTpUBatOTCA OTAENbHO. YPOBEHb 3BYKOBOW MOLLIHOCTU MHUMOTO UCTOYHMKA B OKTaBHbIX
AManasoHax BblumcaneTca no cneaytoweir popmyne [3]:

L, =L, +10 lg(p)+cD' (3.52)

L o
rae ' Im - ypoBeHb 3BYKOBOM MOLLLHOCTY MHMMOTO UCTOYHMKA 3BYKa, AB;

Ws - ypoBeHb 3BYKOBOM MOLLLHOCTM AEMNCTBUTEIbHOTO MCTOUYHMKA 3BYKa, Ab;

P . KO3pMUMEHT OTpaKeHMA 3BYKa, NaatoLero nog yriom 'B Ha npenAaTcTBue (p >0,2);
® - paKTOp HaNPaB/NEHHOCTM UCTOYHUKA B HAaNpaB/EHUN MHUMOIO M306parKeHNA PacYeTHOM TOYKM

(Touka ~! Ha pucyHKe 3.10).
Mpu OTparkeHUM 3BYyKa OT OOBEKTOB C KECTKMMWU MOBEPXHOCTAMM, UMEIOLMX LIUAUHAPUYECKYIO
dopmy, KO3PPULUMNEHT OTPAXKEHUA pPacCUUTbIBAETCA NO dopmyne

_ Dsin(p/2)

2 (3.53)

0

roe D - anameTtp umnmHapa;

r.
¢ - pACCTOAHME MEXAY UCTOYHUKOM 3BYKa U LLEHTPOM LUIMHAPA;

P . yron mexay nmHmamm SC n CR Ha pucyHKe 3.11.



Tee

PucyHok 3.11. OTpakeHue 3ByKa OT UuanHgpa

Mpn OTCYTCTBUM AaHHbIX O KO3PDUUMEHTE OTPAXKEHUA ero 3Ha4YeHne MOXKeT ObiTb NPUBANKEHHO
oueHeHo ¢ nomoulbto Tabaumubi 3.20.

Tabaunua 3.20

KoaddpuumeHT oTparkeHuns P

O6beKT P
lNnockas XecTKaa NoOBEePXHOCTb 1,0
CTeHbl 34aHNI C OKHaMM C HEOONbLUMMM YKPALLEHUAMMU UIN 0,8
apkepom
CteHbl 3aBoa0B M $pabpuk, 50% NOBEPXHOCTU KOTOPbIX 3aHATbI 0,4
OTBEPCTMAMM, PA3HbIMU YCTAHOBKaMU U Tpybamm
OTKpbITble ycTaHOBKM (Tpy6bl, 6aluHn 1 T.0.) 0

[NA MHUMOTO MCTOYHMKA 3BYKA BEIMYMHbI P 1 & sbluncnaioTca OTAEe/IbHO B COOTBETCTBUM C MYTEM
NPOXOXKAEHWNA OTPAXKEHHOTO 3BYKOBOTO J1yya.

3.3.9.1.3. MpubnunskeHHas OLEHKA OTPa’KEeHWA 3BYyKa OT BepPTMKa/bHbIX MOBEPXHOCTEN TUNA
BHELLUHMX CTEH 34aHNI MOYKET NPOU3BOANTLCA TaKKe C NOMOLLbI0 Gopmybl, NpuBeaeHHol B 3.3.7.3. [ina
3TUX Uenelt HeobXxoAMMO BOCMO/Ib30BATLCA PUCYHKOM 3.3 M CYMTaTb, YTO OTParKalowas NAoCKocTb P

o o r
ABNAETCA BHELWHEN CTeHON. PacueTt NnpPon3BoAUTCA Ha OCHOBE BblYNCAEHUA PA3HOCTU AJIMH NPAMOTo '™ U

OTPaXKEHHOro T nyyen.

Mpumeyanua. 1. Ona 3dEKTUBHOTO OTPaKEHUs 3BYKa Heobxogaumo, uTobbl CTEHA B TOYKe
OTpaxkeHus 6blna NJA0CKOM, NO KpaliHelt mepe Ha pPacCTOSHUM OAHOW ANMHbI BOJIHbI CAMOW HU3KOW
YacTOTbI B CNEKTPE WyMma.

AL
2. NOCKO/IbKY OTpayKeHue YCUIMBAET 3BYK, TO 3HaK o™ nonxeH 6bITb OTPULATENBHBIM.
3. B c/lyyae CylLecTBOBaHMA HECKONIbKUX OTParKatoLLMX MOBEPXHOCTEN UX BKNAA, CYMMMUPYETCA.

3.3.9.2. Monocbl 3eseHbIX HaCaKAEHWIN AAOT CYWECTBEHHOE CHUMXEHME YPOBHEN 3BYKOBOIO

AL
AaBAEHUA 3" TO/NbKO B Cy4YanX, KOr4a OHW ABAAKOTCA AOCTAaTOYHO NAOTHbIMW. [1n5 3Toro Heobxo4AMMO,
4yTObbl OHM 06pPa30BbIBAM NOHYIO NPErpagy Ha NyTU NPSMOro PacnpPOCTPaHEeHUA 3BYKA, T.e. YTobbl He
6blM BUAHBI OTAENbHbIE YYacTKM MyTU 4Yepe3 pPacTUTENbHOCTb. CHUMKEHWE MOXKET onpesnensaTbcs

YYaCTKOM MOIOCbI BO/AM3U UCTOYHUMKA AJIMHOW | MAM y4acTKOM MOAOCbl B6AM3M PacYETHOW TOYKM

. d2 .d,  d,

ONVHOW 2, UK 060MMM y4aCcTKaMM AJIMHOW M 2, KaK NokasaHo Ha pucyHKe 3.12. Mpu BblYUCIEHUN
d d o o

AavH 1 m T2 paguyc KpMBOM MOMKeT ObITb B3AT paBHbIM MPMMeEPHO 5 Km. C Apyrol CTOPOHbI, y4acTKK

.d, d . o
anvHon 1 m 2 moryT 6bITb B3ATbI BAO/b IYYEN, MPOXOAALLMX NOA yriom 15° K noBepxHocTu rpyHTa [3].



AL
CHUKeHWe ypOBHA 3BYKOBOrO AaBsieHUA sen HEO6XO,£I,MMO onpeaenAaTb B OKTaBHbIX NO/10CaX YaCToT U B

=d, +d

d
3aBUCMMOCTM OT obLieit aanHbl 2, M, NPOXOAMMOIi 3BYKOM Yepes NAOTHYI0 IMCTBY Y4aCTKa

NONOCbI 3eN1EHbIX Hacam,u,eHMH.

ROV

Jecnas noaoca

PacueTHas
TOUKa

PucyHok 3.12. OnpegeneHune pacctoaHmA

CHUKeHune 31 06bIYHbIMM MHOFOPAAHLIMM MONOCAaMM 3€M1E€HbIX HAaCAXKAEHUN C MAOTHbIM
NPMMbIKAHMEM KPOH [JepeBbeB Mexagy coboit M C 3ano/siHeHWMEM MNOAKPOHOBOrO MPOCTPAHCTBA
KYCTapHWKOM CaeAyeT onpeaenaTb COracHo caeaytouein dopmyne n Tabamue 3.21:

AL B npu 10 <d, <20;
e, d, npu 20 <d, <200.
(3.54)

Tabnnua 3.21

o
MocTosiHHaA B n KoappuumneHT 31

BemnmmunHa CpenHereoMeTpUUecKkas dYacToTa OKTAaBHOM IIOJIOCHl, I'Ii
63 125 250 500 1000 2000 4000 |8000
B, 0B 0 0 1 1 1 1 2 3

anbda , 0,02 0,03 0,04 0,05 0,06 0,08 0,09 |0,12
3en
oB/Mm

Mpu BbINOSHEHUW NPUBANNKEHHBIX PACYETOB MOMKHO BOCMNO/1b30BaTLCA GOPMYON

ALA3eJ1 = aAz,endf (3.55)

roe Dnsen = 0,08 - cpegHee 3HaYeHWe NOCTOAHHOM 3aTyxaHua, Ab/m, [13].

MpumeyaHua. 1. OepeBba U KYCTapHUKKU ABAAIOTCA MNAOXMMM HGapbepaMu aas wWyma. 3aTyxaHue
3BYKa 3a CYET 3KPAaHMPOBAHUA MMM LLIYMA OKa3blBaeTcA B 0bLLem HeBennKko. O4HAKo UX KOPHU NpuBoaAT
K MOPUCTOCTM MOACTMNAIOWEN MNOBEPXHOCTW, HaZ KOTOPOM pacnpocTpaHAeTca 3ByK. [loatomy
Hanbonblmi 3ddeKT B ocnabieHnm 3ByKa obecneynBaeTcs He B pe3ynbTaTe SKPaHUPYIOLLEro AeNCTBUA
pPacTUTENIbHOCTU, @ 33 CYET YBEJIMYEHWUS CHUMKEHMA 3BYKa NOACTUNAIOWEN NOBEPXHOCTbO, KoTopoe

YYUTbIBAETCA MOMNPaBKOWM P OgHaKo ecAn nucTBa MJIOTHOW PaCTUTENbHOCTU NepeKpbiBaeT XoA,
3BYKOBbIX Jly4yeit NMOSIHOCTbIO, TO BO3HUKAET AOMNOJIHUTENbHOE 3aTyXaHWe 3BYKa, y4MTbIBAEMOE Y/IEHOM



AL

et Jlec, nonocel Haca>+<,u,eHm71 ecTecTBeHHOM PaCTUTENDBHOCTHU, 3a6op N3 KYCTAapPHUKOB - BCE 3TO MOXET
6bITb npumepamu NAOTHOM pacTUTenbHOCTU. [ONble e CyybA U rosible CTBOJIbl AEePEBLEB HU K KAaKOMY
AO0NO/MHNTE/IbHOMY NOrNnouweHuno 3Byka He NpunBogAT.

2. ®opmynbl (3.54) 1 (3.55) MOXKHO MCMONL30BATL NPU LWMPUHE NOMOCHI 3€N1EHbIX HAaCAKAEHMUI He

d
6onee 200 m. ins yyacTka nytm 7 >200m npUHUMatOT

d

fo= 200 m. CHMKeHune YPOBHA 3BYKOBOIro pAaB/eHWA NOJ0CaMWU 3e/IeHbIX Hacam,a,eHMﬁ cnepyet
Y4YUTbIBATb TOZIbKO MNMPU pacyeTe ypOBHeVI 3BYKa Ha naowagKkax oTabixXa MMKpOpaﬁOHOB N rpynn >Xuablx
AOMOB, Ha NaowaaKkax 4eTCKUX OO0LWKO/bHbIX yqpem,quMVl M Ha y4aCTKax WKO.

3¢1 paBHbIM 3HAaYeHUI0, COOTBETCTBYOLLEMY

AL
3.3.9.3. CHu)KeHMne ypoBHA 3BYKOBOro [JaBAeHUA @ (nB) BcneactBMe orpaHu4YeHua yrna
BUANMOCTM YAULbI AN AOPOTN U3 PACHETHOW TOUKM CaeayeT onpeaenatb no popmyne

AL, =10 lg@

& | (3.56)

rae & - yron BUAMMOCTM HEIKPaHMPOBAHHOIO YYACTKa yULbI UKW 4OPOTM U3 PAcYETHOIM TOYKM,
rpag (pucyHok 3.13) [11].

- g — -

JIHHHSA METPO JIHHUA METPO

______ T St - — = = = = == - — — SRS — =

v 7 d

T _

anpian_yil

MATTICIp

PucyHok 3.13. Mpumepbl pazbrBKM TEPPUTOPUM
B OKPECTHOCTU JIMHUN METPO Ha Y4aCTKM,
OT/INYaloLLMECA NO YCAOBMAM PacnpoCTPaHEHMA WyMa

3.4. PacyeT 0XXMAaemMbix YPOBHEW 3BYKA OT ABUKYLLMXCA 06BbEKTOB

3.4.1. Ha cenntebHON TEPPUTOPUM B OKPECTHOCTU HaA3EMHbIX OOBEKTOB METPOMOANTEHA MOTYT
pacnonaratbCA HECTAUMOHAPHbIE MWCTOYHMKM HEMOCTOAHHOro LWyma, TakKue, KaK pPenbcoBbii U
aBTOMObOW/IbHBIN TpaHCNopT. LLlyMOBOWM XapaKTepPUCTUKON MOTOKOB PENbCOBOro TPAHCMOPTA ABAAOTCA

y . L
MaKCUMaNbHbIN Amax p 3KBKMBASIEHTHbIN ASKB  ynOBHW 3BYKa, M3MepeHHble B ABA, a Aana

aBTOMODOW/IbHOFO TPAHCNOPTA HOPMUPYETCA TONIbKO SKBUBANEHTHbIV YPOBEHb 3BYKA LA kB nBA.

3.4.1.1. Mpwn paccCMOTPEHUN ABUNKYLLMXCA OOBEKTOB MX MOMKHO PAacCMaTpUBaTb B 3aBUCMMOCTU OT
MX Pa3sMepOoB, PACCTOAHUSA A0 HUX M APYIUX YCNOBUI KaK TOYEYHble WA KaK nuHelHble. Mpu oyeHb
60NbLUNX PACCTOAHUAX OTAENbHblE 0OBEKTbI M3YYAIOT WYM Kak chepuyeckme ToYeyHble UCTOUYHWUKM, U
TOrAa CHUXKEeHUe 3ByKa C PacCTOAHUEM MPOUCXOAMUT MO 3aKOHY

AL, =20 lg(r/ro)’ (357)



rae r - pacctoaHne mexagy obbeKToM " I'IpVIeMHOﬁ TOLIKOVI, M,
A N y
- PpacCToAHNE Mmexay obbeKkToM ” OMNOPHOU TOYKOU, M.

MpumeyaHue. lMonpaBKa PA¢ 4yaCTOTHO HEe3aBUCMMA W MOXKET MPUMEHATbCA A/s pacyeTa
CHUYKEHMA YPOBHA 3BYKa KaK B OKTaBHbIX AMana3oHax, Tak U ¢ KoppeKumeit A,

3.4.1.2. Mpwn paccMOTPEHUN TPAHCMNOPTHbLIX NOTOKOB B6AM3M pacYeTHOM TOYKM MocaesHUE MOTYT
paccMaTpPUBATLCA 3a4aCTYHO KaK IMHENHbIE MCTOYHUKM 3BYKA C LUANHAPUYECKOWN PacXO4MMOCTbIO. B aTom

AL
CNly4ae OTHOCUTE/IbHOE CHUKEHME YPOBHA 3BYKA Pa¢ B cBOOGOAHOM MPOCTPAHCTBE OMNUCbIBAETCA
cnepyowen popmynon:

r
ALy, =10 lg—
0, (3.58)

rae r - KpaTyaniuee paccToAHUE MeXKAay TPaHCNOPTHOM IMHUEN N NPUEMHOM TOYKOM, M;
¥ o . . . .
- KpaTyalllee paccTosHME MeX Ay TPaHCMOPTHOMN IMHUEN N ONOPHOMN TOYKOM, M.

MpumeyaHus. 1. MNonpaska P onpepensemas popmynon (3.58), yacToTHO HesaBUCHMMa U
MOMEeT MPUMEHATLCA A5 pacyeTa CHUMKEHWUS YPOBHA 3BYKAa KaK B OKTaBHbIX MO/0CaX YacToT, Tak U C
Koppekumen A.

2. ®opmynoin (3.58) HeobxoAMMO MONBL30BATLCA MPU pacyeTe IKBMBANEHTHOTO YPOBHA 3BYKA,
NpPOM3BOANMOro aBTOMOBMNbHbBIM U PE/IbCOBbIM TPAHCMOPTOM.

3.4.1.3. B cnyyae, Korga NPOTAMKEHHbIN MHENHBIM UCTOYHUK 3BYKA KOHEYHOW ANWHbI | MOXKHO
npeacTaBUTb B BMAE CYMMbl HEKOTEPEHTHbIX M3/lyyatenei, CHUXKEHMEe YPOBHA 3ByKa B cBo6OAHOM
NPOCTPaHCTBE ONMCbIBAETCA cieayrowen Gopmynoi:

arctg(//2r,)

"

arctg(//2r)

AL, =101g —-10 Ig

, (3.59)

r4e r - paccToAHUE MeXAY NPUEMHO TOYKOM U IMHMEN NO NEPNEHAUKYNAPY K HEW, M;
7 . . . .
- paccToAHME MeXAY ONOPHOW TOYKOMN U IMHMEN NO NEPNEHAUKYAAPY K HEW, M.

MpumeyaHus. 1. MNonpaska P onpepensemas popmynon (3.59), yacToTHO HesaBUCMMaA U
MOET MPUMEHATbCA ANA pacyeTa CHUMKEHWUS YPOBHA 3BYKA KaK B OKTaBHbIX AMana3oHaXx, Tak U ¢
Koppekumen A.

2. MNpu pacyeTe MaKCMMaNbHOTO YPOBHA 3BYKa, BbI3BAHHOIO NMPOXOAALLMM COCTAaBOM PE/IbCOBOrO
TpaHcnopTa, HeobxoaMMo Nosb3oBaTbea popmysion (3.59).

3.4.2. PacyeT 3KBMBANEHTHOrO YpPOBHA 3BYyKa, CO34aBaeMoro noesgamu MeTpo, Heobxoaumo
NPOU3BOAMUTbL COTNACHO caeaytouieit dopmyne:

L

A 9kB

=2+101g(n)+24,9 1g(v)—10 Ig(r)+10 1g(/) (3.60)

r4e N - YACNo Nap Noesaos B 4ac, nap/u;

V - CKOPOCTb ABUMKEHMA noesaa, Km/u;

I - PacCTOAHME MeXKAY NPUEMHOMN TOYKOWN N OCbIO MYTU, BINMKAMLLEro K PacYeTHOM TOUKE, M;
| - AAvHa noesaa, m.



3.4.3. PacyeT 3KBMBANIEHTHOrO YPOBHA 3BYKa, CO34aBaeMOro NPUropoaHbIMK 31eKTPOMNoEe34amMu,
Heob6X0AMMO NPOU3BOAMTL COFNACHO ceaytowen popmyne:

Ly, =11,1+10 Ig(n)+24,9 Ig(v) 10 Ig(r)+10 Ig(!)

A 9kB

.(3.61)

3.4.4. PacyeT 3KBMBA/JIEHTHOIO YPOBHS 3BYKa, CO343BAaeMOro MacCa*KMPCKUMKU Moeszamu,
HeobXoAMMO NPOU3BOAMUTL COMNACHO Ceayowwen popmyne:

L

A DKB

=20,4+10 Ig(n) +16,6 Ig(v)~10 Ig(r) +10 1g(1)

3.4.5. PacueT 3KBMBa/JIEHTHOIO YPOBHA 3BYKa, CO3[aBaeMoro rpy3osbiMu noesgamum, Heobxoanumo
NPOM3BOANTbL COrNacHO caeaytoulein popmyne:

L

A DKB

=25,6+10 1g(n)+16,6 1g(v)—10 1g(r)+10 Ig(/) (3.63)

3.4.6. PacyeT MaKCMManbHOro YPOBHA 3BYKa, CO34aBaemMoro noesgamm MeTpo, Heobxoammo
NpPOM3BOANTL COrNacHoO creaytoweit bopmyne:

I arctg(//2r)

‘A max

=27,7+351g(v)+10 g
. (3.64)

3.4.7. PacyeT MaKCMMabHOrO YPOBHA 3BYKA, CO34aBaeMoOro NpuMropogHbiMm 31eKTponoesgamm,
HeobxoAMMOo NPOU3BOAUTL COMNACHO creaytolein dopmyne:

I arctg(1/2r)

A max

=36,8+34,9 Ig(v)+10 Ig
.(3.65)

3.4.8. PacyeT MaKCMManbHOTO YPOBHA 3BYKAa, CO343aBaeMOro MNacCa*KMPCKUMW Moe3gamu,
HeobxoAMMmMOo NPOMU3BOAUTL COMACHO creaytolein dopmyne:

I arctg(1/2r)

‘A max

=27,68+35 Ig(v)+10 Ig
. (3.66)

3.4.9. PacyeT MaKCMMaNbHOMO YPOBHA 3BYKa, CO34aBaeMOoro rpy3oBbiMM noesgamm, Heobxoanmo
NPOM3BOANTbL COrNacHO caeaytoulein popmyne:

I arctg(1/2r)

A max

=40,5+26,6 Ig(v)+10 Ig
.(3.67)

MpumeyaHma. 1. Ha yyacTKax »KenesHoAO0POXHbIX MyTel, YNOXMEHHbIX Ha AepeBAHHble Wnasbl,

AL y
HeobXxoA4MMO yYNTbIBATb NOMPaBKY Am = 2 nBA. Ha y4acTKax »ene3Ho40POHbIX NyTei C OTKPbLITbIMU

AL,
CTbIKaMM PeNbCoB cneayeT y4nTbiBaTb NONPABKY w =42 nbA.
2. Mpwn Bbibope KoadpduumeHtos B dopmynax (3.60) - (3.67) 6biAM  MCNONL30OBAHbI
3KCNepuMmeHTasibHble AaHHble, NpuBeaeHHble B paboTax [9], [10].



3.4.10. PacuyeT 3KBMBANEHTHOrO YPOBHA 3BYKa, CO34aBaeMOro aBTOTPAHCNOPTHbIMKX NMOTOKaMMH, C

y4eTom Nnonpasok ALAl, AL,, " ALy, K AL s , NpUBeAEHHbIX B Tabanuax 3.22 - 3.24, HeobxoAnMO

BbINO/IHATL N0 popmyne

L

A DKB

=16,2+10 Ig(N)+13.3 1g(v) +9 1g(1+ B)+10 1g(r) . o

rae N - UHTEHCUBHOCTb ABUMKEHUA TPAHCNOPTHbIX NOTOKOB B "yac nuK", aBT./u;
V - CpefiHAS CKOPOCTb ABUMKEHMA TPAHCMOPTHbLIX MOTOKOB, KM/Y;

I' - pona rpysosoro u O6LLI,eCTBeHHOFO TpaHCNopTa B 06LLI,€M noTtoke, %.

Tabnuua 3.22

MonpaBsKa ALy,

UMCJIO MOJIOC OBMXEHUA HOOPOTrM B ODOMUX HAIpPaBJIEHUAX 2 4 [6 - 8

[lonpaBka [esabTa L k L , IOBA 2 1 0
Al A BKB

Tabnnua 3.23

Monpaska ALy,

By MNOKPHETHUA NPOEe3XeM YacTu OOpOoTHU [lonpaBka
IenbTa L , IOBA
A2
AchanbToOeTOHHOE IIOKPHITME IPpOoe3Xel YacTU IOpOoI'M 0
eMeHTHO-OETOHHOE IIOKPLHITME IIPOE3XeM YacTM HOopoIu 3

Tabnanua 3.24

Monpaska AL,

[IpOOOJIBHEINM YKJIOH YJMLBE MJIM IOOPOTH, $ 2 4 6 8 10
[lonpaBka [JesabTa L k L , (mBA), 0O |0,5] 1 1 1,5 2
A3 A BKB
Ipy IoJie TPY30BHIX aBTOMOOMIIEN, 5 1 11,5 12,5 (3,5 14,5
aBTOOYCOB M TPOJIJIEMOYCOB B CyMMapHOM
4ycJjle TPAaHCIOPTHHX CPEeNCTB B IIOTOKe, (20 1 12,5 |3,5 |4,5 [

%

40 11,512,5 4 5,5 7

100(1,5| 3 5 6,5 8

MpumeyaHus. 1. LLlymoBoit XxapaKTepuUCTUKON aBTOTPAHCNOPTHLIX NOTOKOB B cooTBeTcTBUM ¢ TOCT



20444 asnsetcs 3KBMBA/NEHTHbIN YPOBEHb 3BYKa, YCTaHaB/AMBaeMblit B 7,5 M OT OCK KpaWHel nonocsl
ABWXeHUA Ha BbicoTe 1,5 M OT NOBEPXHOCTU 3EMN.

2. Mpu Bbibope KoadpduumneHtos B dopmyne (3.68) BblAM UCNOAb30BaHbI IKCNEPUMEHTaSbHbIE
OaHHble, npuBeaeHHble B [9], [10].

3.4.11. OxKMpaemMblii 3KBMBAIEHTHbIM YPOBEHb 3BYKa, CO34,aBaeMblii TPaMBaaMM, onpesenseTcs Ha
paccTosiHumM 7,5 m oT ocu bamskaiwero nytu B ABA no dopmyne

Ly, =59,751410 1g(N)—10 Ig(r)+AL

A kB

A% (3.69)

dopmyna (3.69) nonyyeHa ¢ nomouibio paboTbl [15] ¢ yyeTom npumedaHma 2 nyHkTa 3.4.1.2.
dopmyna yunTbiBaeT 3aBUCMMOCTb WCKOMOIO YPOBHA 3ByKa OT CpefHel 4acoBOW MHTEHCUBHOCTU
OBMXKeHna TpamBaeB N B TeuyeHMe YETbIPEX4YaACOBOro nepuvoda C Haumbonbluel MHTEHCUMBHOCTbIO
OBVXKEHUA ANA AHEBHOIo BPEMEHW MW OT MHTEHCMBHOCTU ABUMKEHUSA B Haubosee WYMHbIM 4acoBoOW

AL
nepuoa Ho4YHOro BpemeHu. lNonpaska 44 yuuTtbiBaET BAUAHME OCHOBAHMA NYyTU B ABA 1 onpegenseTca
cornacHo Tabauue 3.25.

Tabnuua 3.25

MonpaBKa AL,

OcHOBaHME IYTU ODenvbTa L, nBA PacueTHBM
A4 MaKCHUMaJlb HEIV
YPOBEHb 3BYKa,
nBA
limajbHO-TIecyaHoe 0 82
lnajbHO-MEOEHOUHOE +4 86
To Xe, Ha MOHOJIMTHOM OEeTOHHOM +1 83
namTe
MOHOMUTHO-OETOHHOE +10 92

3.4.12. OuAaemblit MaAKCMManbHbI ypoBeHb 3BYKa, ABA, co3gaBaemblii  TpamBasmMm,

» AL
onpeaenAaeTca Ha pacctoAHmn 7,5 m oT ocun b6aunkanwero nyTn TpamBaA C NOMOLLbIO NONPaBOK A4

AL

A5

’

A6 npuBeaeHHbIX B Tabanuax 3.25, 3.26 1 Ha pucyHKe 3.14.

AL,,
MpumeyaHua. 1. NMonpasBKa , YYUTbIBAOLWAA BIMAHNE OCHOBAHMA NyTK B ABA, onpegenaetca
cornacHo Tabauue 3.25.

2. Monpagka ALA5, YUYMTbIBAOWAA CHUMEHME LWYMa B 3aBMCMMOCTU OT PACCTOSHUA OT OCU
6nuKalwero NyTM A0 pacyeTHOM TOYKM B ABA, MOXKeT onpenenatbca A4N1a TpamBas Mo YNPOLLEHHOM
Homorpamme pucyHka 3.14 [15]. CornacHo rpadumKky 3Toi paboTbl yMeHblUEHME MaKCMMa/ibHOTO YPOBHS
NpPoucxoamuT Ha 6 ABA npu yBennyeHUn paccToAHUA B ABa pa3a BNAOTb 40 45 m.

AL
3. MonpagKa A6 yuuTbIBAIOLLAA BIMAHME OTPAXKEHHOTO 3BYyKa B ABA, onpeaenaeTca cornacHo
Tabaunue 3.26. NonpaBKa Haxo4MTCA B 3aBUCMMOCTM OT OTHOLUEHMA BbICOTbl PacyeTHOM TOukM PT K

. h
WwupuHe yauubl B mexay ¢dacagamu 3paHuiA. BbicoTa pacyeTHOM TOuKM  PT Hag, MOBEPXHOCTbIO



TeppUTOPUU NPUHMMaETCA B obLLem ciyyae pasHon 1,2 m.

Tabnunua 3.26

MonpaBKa AL,

Tun 3acTpoOVKU OOHOCTOPOHHAA IBYyCTOPOHHAA 3acTpolKa
3acTpoMKa

oTHoOmeHue h /B

HOeneTa L , OBA 1,5 1,5 2,0 2,5 3 3,5
A6

AL, 8B

N
s N\
AN

\
AN
AN

N
AN .

15 20 30 40 50 100 m

L L

1- A max '.2_ A 5KkB

PucyHok 3.14. Monpaska AL, ,
CBA3aHHanA CO CHUMXEHMEM YPOBHSA 3BYKa
B 3aBMCUMOCTU OT PaCCTOAHUA
OT NPOE3XeN YacTu yNunLbl 40 Tpamsas

3.4.13. PacyeTHbIl CNEKTP TPAHCMOPTHOTO LYMa Y HAapPYKHOro Orpax4eHus 34aHus onpegenserca
MO PacCYMTAHHOMY OXMAAEMOMY YPOBHIO 3ByKa B ABA C MOMOLLbIO OTHOCUTE/IbHbLIX CMEKTPOB. ITK

3HAYEHUA OKTaBHbIX YPOBHEN NpuBeAeHbl B Tabsimue 3.27 oTHOCUTE/IbHO YPoBHA B ABA.

Tabanua 3.27

MonpaBKM K OTHOCUTE/IbHBIM CMEKTPaM
TPAHCMOPTHbIX LYMOB

NCTOYHMK Wyma CpepHereomeTpuyecKkme 4acToThbl, ', B OKTaBHbIX NOAOCAX




yacTtoT

125 250 500 1000 2000 4000
ABTOMOOUNBHbIM TPAHCNOPT +2 -1 -4 -4 -7 -13
Tpamsaii -2 +3 -3 -6 -8 -13
Macca*knpckune m rpysosble noesaa Ha +1 +1 -1 -6 -10 -18
3/IEKTPUYECKON TAre
MpuropoaHble anekTponoesga -4 -2 0 -5 -11 -19

AL
3.4.14. NonpaBKu ATP K CHUMKEHMIO YPOBHA 3BYKOBOTO AaBNeHus, Bbi3BaHHbIe NOACTUAAIOLLEN
NOBEPXHOCTbIO BO/IM3N TPAHCMOPTHbLIX MarucTpanei, onucbiBaloTca Gopmynamu, nNpuBeLeHHbIMU B
nogpasgene 3.3.7.

- ALA 9Kp -
3.4.15. CHMKeHue ypoBHeN 3BYyKa , ABA, aKpaHamu 6ecKOHEeYHOW ANHBI OT PesbCoBOrO U
aBTOMOOWIbHOrO TpaHCNoOPTa CAeAyeT onpeaenaTb CornacHo dopmyne

AL

A dKp = ALA akp B , (370)

AL

roe A»xp B

- Ben4YUHa, ABA, onpegenaemas no Tabauue 3.28 B 3aBUCMMOCTM OT Pa3HOCTU ANUH

nyTel NPOX0oXKAeHUA 3BYKOBOIO /1y4a o , M, NPW NPUHATON BbICOTE 3KPaHa.

Tabnuua 3.28

L
CHUXeHMe ypoBHA 3ByKa  ~?*B nna TpaHcnopTHLIX NOTOKOB
nenbTa, M 0,005|0,02|0,06(0,014(0,028|0,48]0,0831|1,412,4|6
IOenbpTa L , 6 8 10 12 14 16 18 20| 22124

A sxp B
nBA

PasHOCTb A/IMH NyTel NPOXOXAEHUA 3BYKOBOTO Ay4a o , M, B COOTBETCTBMM CO CXEMOW 3KpaHa,
npuBeaeHHOM Ha pUCYyHKe 3.7, cieayeT onpeaensts no opmyne

5 = dse + der - dsr , (371)

roe ¢ - pacctosiHMe, M, OT UCTOYHMKA 3BYKA A0 TOYKM, JiexKallen Ha pebpe noaybecKkoHeYyHoro
3KpaHa M Ha NyTW, onpefensieMoM HauKpaTYaMLLMM PacCTOAHMEM MeXAY MCTOYHMKOM U pacyeTHOM
TOUYKOW;

e - paccTosiHMe, M, OT pacyeTHOM TOUYKM A0 YNOMAHYTOM Bbllle TOYKM, Nexawen Ha pebpe
nonybeckoHeYHOro 3KpaHa M Ha MNyTW, ONpeAensieMOM HaMKpaTYalliMM pPacCToAHMEM Mexay
WMCTOYHNUKOM W pacyeTHOM TOYKOW;

57 - paccToAHME, M, OT UCTOYHMKA 3BYKA [10 PACYETHOM TOYKMU.



AL
3.4.16. CHU»KeHME YPOBHA 3BYKA SKPAHOM KOHEYHOW A/INHBI AP nBA, cneflyeT onpeAenatb no
dopmyne

AL A

wo = Aasn et A 3.79)

AL

AL
rae AP - meHblwan U3 BeMunH AP Al y AR A2 L nEA onpefensembix no Tabauue
3.29 B 3aBMCMMOCTM OT BEJINUYUHDI Asxp B,

A - nonpaBKa, ABbA, onpeaensemas no Ttabauue 3.30 B 3aBUCMMOCTM OT PA3HOCTU BEJINYMH

AL

Asxkp al " ALA IKp a2

o o
MpumeyvaHune. BennuuHol AdKp a1,y AP @ onpesenAloTca B 3aBUCUMOCTU OTYIIOB ' 1~ 2
, N0, KOTOPbIMW BUAHbBI KPasi 3KpaHa, COrNnacHo pUcyHKy 3.15.

Tabnuua 3.29

ALA3K Q;
CHUKeHune YPOBHA 3BYKa P

npw 3agaHHOM yrie & (i=1,2)

ansba u annda , 45 [50 |55 |60 |65 70 75 80 85 (90

1 2
rpan
IOenpTa L , IOBA|CHmxeHMe ypoBHA 3ByKa [JenbTa L
A »xp B A »Kp anbda
1
u HenbTa L , IOBA, NpmM OaHHOM
A 3kp ajnabda
2
yrJye anbba u anbda , Ipan
1 2

6 1,2(1,712,313,0(3,8(4,5 |5,1 |5,7 |6,0 6

8 1,712,3(3,014,0(4,8|5,6 |6,5 [7,4 |8,0 8

10 2,212,9|3,8(4,8|5,8(|6,8 |7,8 19,9 [10,0(10

12 2,413,114,0(5,1(6,2|7,5 [8,8 |10,2|11,7|12

14 2,6|3,414,3|5,416,7(8,1 |9,7 |11,5|13,3(14

16 2,813,614,5(5,717,0]8,6 [10,4112,4]15,0(16

18 2,913,7|4,7(5,917,3(9,0 |10,8|13,0|16,8(18

20 3,213,9(4,9]06,1(7,6(9,4 |11,3(13,7(18,7]20

22 3,314,115,1(6,3(7,019,8 [11,9]|14,5|20,7|22

24 3,5/4,3(5,8]6,5(8,2|10,2|12,6(15,4(22,6]|24

Tabnnua 3.30



A
NMonpasBka A B 3aBUCUMOCTU OT Pa3HOCTU BEIUYUNH

ALA IKp @ _ Al’A IKp oy
HenbTa L -10]|2 4 6 8 10 |12 (14 |16 |18 |20 |22
A 3kp anbda
1
HenpTa L ,
A 3kp anbda
2
nBA
JIambna , IOBA 010,8|1,5(2,01(2,412,6(2,8(2,9]2,913,0(3,0(3,0
o

JKpaH-CTeHKa

R - pacyeTHasa ToukKa
PucyHok 3.15. Bug cBepxy aKpaHa KOHEYHOW AJINHbI

3.5. Nopagok nogbopa meponpuaTmi
no obecneyeHno TPebyemMoro CHUXEeHUA LWyma

3.5.1. MNocne onpeaeneHns BeNMUYUH TPebYeMOoro CHUMKEHMUA YPOBHEM LWYMA B PacyeTHbIX TOYKaX
cornacHo 3.1.9 cnegyeT UCTOMHUKM, WYM OT KOTOPbIX TpebyeTca CHU3UTb, PasMeCcTUTb Ha TePpPUTOPUMU
0bbeKkTa B mecTe, Hanbosee yaaNeHHOM OT PAacyYeTHbIX TOYeK. Mpuyem 3T UCTOYHMKKU M 34aHMA UK
COOpPYKEeHMA, B KOTOPbIX OHW PAcMo/IOXeHbl, ciedyeT pasmellaTb TakKum obpasom, 4Tobbl Hanbonee
WHTEHCMBHbIE OblNIM 3KPAHMPOBAHbI OT PACYETHbIX TOYEK 34aHUMAMWU WAN COOPYKEHMAMU C MeHee
WHTEHCUBHbIMU UCTOYHUKAMMU LLYMA.

3.5.2. U3nyyatowme KOHCTPYKLMN UCTOYHUKOB, LWYM OT KOTOPbIX TPEOYeTCca CHU3UTb, a TaKKe OKHa
W ABepu NOMELLEHWNI, B KOTOPbIX OHW YCTaHAB/AMBAOTCA, CefyeT, MO BO3MOXKHOCTU, OPUEHTUPOBATH B
CTOPOHY, MPOTUBOMOIOMKHYIO HaMpaBAEeHUAM B pacyeTHble TOUKMW.

3.5.3. Mocne BbINOSIHEHUA APXMTEKTYPHO-MNAHMPOBOYHbIX MeponpuAaTMin cornacHo 3.5.1, 3.5.2
HeobXxo4MMO MPOU3BECTM MepepacyeT OXKUAAEMbIX YPOBHEW WyMa U Tpebyemoro CHUXKEHWUs ypoBHEN
LYyMa MCTOYHUKOB, K KOTOPbLIM OblI NPUMEHEHbI BbllLeyKa3aHHble MePONpUATHA.

3.5.4. Moabop CTPOUTENBHO-aKYCTUYECKUX MEPONPUATUI MOCNE BbINONHEHUA APXUTEKTYPHO-
NAAHUPOBOYHbIX MEPONPUATUI crenyeT BbINOAHATbL B Hayane A/A WCTOYHMKOB C MaKCMMaslbHbIMU
TPebOBaHUAMM MO CHUKEHUIO YPOBHEW LLIYMA.

3.5.5. OCHOBHbIMU CTPOUTENBbHO-aKYCTUYECKUMU  MEPONPUATUAMMU MO CHUMKEHUIO LIYMA
WCTOYHMKOB Ha OOBEKTAX METPONONTEHA ABNAOTCA:

- ANA BEHTUAALMOHHBIX CUCTEM, KOMMPECCOPHbIX, CKPYOOEepHbIX M T.N. - YCTAaHOBKA rAywimTenei



WyMa B COOTBETCTBMM C pPa3pabOTaHHbIMW pekoMeHZaunamu. Kpome TOro, Ana BEHTUAATOPOSB,
YCTaHaBAMBAEMbIX OTKPbLITO (KPbIWHbIE, NEpPeaBUMKHblE KOMMPECcopbl WU T.M.), AOMNOJAHUTENbHO K
ryWUTENAM LWYMa - YCTAHOBKA LYMO3AWMTHbBIX KOMYXOB B COOTBETCTBUM C PEKOMEHAALMAMM,
M3N10XeHHbIMU B 3.5.7;

- 418 TeXHONOTrnYecKkoro ob6opyA0BaHMA - yCTaHOBKA B 343aHMA C NPEUMYLLECTBEHHOW OpUEHTaLMeN
OKOH W [ABepel B CTOPOHY, MPOTMBOMOJIONKHYI HAMpPaBAeHWAM B pacyeTHble TOYKM, a TaKxke
MCMONb30BaHMUE LIYMO3ALLMTHbBIX KOHCTPYKLMIA OKOH 1 aBepel (MpunoxeHue A);

- ANA MOEYHbIX MAOWALOK aBTOTPAHCMOPTA - YCTAaHOBKA LYMO3ALMTHBIX 3KPAHOB CO CTOPOHbI
cennTebHom TeppPUTOPUM.

3.5.6. [nA CHWKEeHMA LWyma BEHTUASALMOHHDLIX CUCTEM, KOMMPECCOPHbIX pPEKOMEHAyeTcA
NPUMeEHATb TpybyaTble W NAACTUHYATbIE TAYWWUTENN LYMa, KOHCTPYKUMM KOTOpbIX noabupatoT B
3aBUCMMOCTM OT pa3MepoB BO3AYyXOBOAA, AOMYCTUMOMN CKOPOCTM BO3AYLWIHOrO MOTOKa, Tpebyemoro
CHUXEHWA OKTaBHbIX YPOBHEW 3BYKOBOIO [JaBAEHWA W Npeanofaraemoro Mecta AAA YCTaHOBKMU
raywuTens.

Paboune yepTexkM KOHCTPYKUMA TUMOBbIX TPyOYaTbiX M MAACTUHYATBLIX FAyWIMTENEN Wyma U KX
aKkyctTuyeckan a¢pdeKTMBHOCTb NpMBEAEHbI B TUMOBOM asibbome [8].

Heobxoaumyto gnvHy TpybyaTbix M NAACTMHYATLIX FAywuTenen cnegyet noabupatb TakKUm
06pa3om, YTobbl BEIMYMHDBI aKyCTUYECKON 3DEKTUBHOCTM INIYLLIMTENS B OKTAaBHbIX NO10Cax YacToT bblan
He MeHblle 3HAYEHUN TPEOYEMOTrO CHUMKEHUA YPOBHEN LIyMa. YTOYHEHHbIe AaHHble 06 aKyCTUYECKOM
3pPeKTUBHOCTU FyLlINTENEM NpMBeAEHbI B NpuaoxeHun 1 PykosoacTea [4].

B 60/1bWIMHCTBE C/ly4aeB AJIMHA MNYLWNTENA He A0XKHA NpeBblwaTth 2 M. AanHa raywuTens 6onee 3
M HeleniecoobpasHa 13-3a HeN3beKHbIX KOCBEHHbIX MyTeM pacnpoCcTpaHeHMA Wyma. B Tex cayyasx, Korga
Tpebyemas AAMHA TAyWMTens npesbiwaeT 3 M, cieayeT AeWUTb TyWMTeNb Ha ABe 4yactu. [avHa
BO34YyXOBOZa MeXAYy YacTaAMM rAywmutena p[omKHa coctaenate 0,8 - 1,0 m. Bo wusbexkaHue
pacnpocTpaHeHMA 3BYKa NO MeTaIIMYECKOMY BO34YyXOBOAY KENATE/IbHO Ha 3TOM Y4YaCTKe YCTaHAaBAMBATb
rMBKyto BCTaBKy AnnHoi 100 - 150 mm.

Heobxogmmoe cBo60AHOE CeYEHME TYLIUTENA ONPEAENAIOT U3 COOTHOLIEHMUSA

P o0

\%
son(3.73)

roe Q - o6beMHbIN pacxoa Bo3ayxa vepes raywurtens, m3/c;
v
70T - noMycTUMasa CKOPOCTb BO34yXa B rayluuTene, m/c.

v o
B obuiem cnydae 2" cneayeT BbiGUPaTb B 3aBMCMMOCTM OT AOMYCTUMOrO YPOBHA 3BYKOBOW
MOLLHOCTU LYyMOO6pa3oBaHNA B CAMOM FaylLMTeNe, onpeaensiemoro no ¢opmyne

L :LWBXi+ALT

W nom i

Pl (3.74)

L, . . . .
rae % BXi - ypoBeHb 3BYKOBOM MOLLHOCTV Ha BXOZE B IMyLIMTENb B i-i1 OKTaBHOM nonoce, Ab;
i _tpebyemoe CHU¥KEHMe YPOBHA 3BYKOBOI MOLLHOCTH, 4B, onpegensemoe cornacHo 3.1.9.

L, .
Besmunny 7 BXi moskHO onpenenatb no popmyne

W Bxi ~ Wi Wi cetn (3.75)

L, y . .
rae Wi . YypOBeHb 3BYKOBOW MOLLHOCTM BEHTU/IATOPA B i-U OKTaBHOM nosoce, Ab;

Wicetn . cHpKeHMEe YPOBHA 3BYKOBOM MOLLHOCTM NO MYTW PacnpocTpaHeHWa 3BYKa B
BO3/YyX0BO/AE OT BEHTUAATOPA A0 ryLWnNTeNs B i-i OKTaBHOM nosioce, aAb, onpeaensemoe cornacHo 3.3.4.5.



dKcnepMmeHTanbHble AaHHble 0 COBCTBEHHOM LIYMOO6pPa3oBaHUM B NAACTUHYATBLIX FAYLIUTENNAX
ceyeHnem F=0,5x0,8=0,4 M2 c nhacTMHamm TonwwmHoin 100 n 200 mm 1 bakTopom cBob6oAHOM NaoLLaam

¢CB :0’5(¢CB :F;B/F) y
npuneeneHbl B anl’IO)'KeHMM b. ,ﬂ,/’lﬂ Apyrux ceyeHUnM Ha BCeX YHaCTOTax K
TabANYHbIM AaHHbIM Cnieayet ﬂpM6anIFITb nonpaBkKy:

AL, =10 lgi

4 (3.76)

roe F - nnowanb ceyeHnA ycTaHaBIMBAEMOro ryLwmnTens, M2.

LLIyN\oo6pasoBaHv1e B pr6HaTbIX rnywmntenax cnegyet onpegenatb No gaHHbIM ANA NNaCTUHYATbIX
I'J'IVLUMTE/'IEVI c obTteKkaTtensmu Ha BXoge C 3KBUBAJIEHTHbIM NEPUMETPOM 3BYyKOoNnoraouwakuwmnx
I'IOBerHOCTEﬁ nonepevyHoro ce4yeHumA.

v
MpumeyvaHune. Ona npepynpexaeHua BblAyBaHUA CTEKNOBOJIOKHUCTOrO maTepuana " He
[0/IXHa npesblwath 15 m/c.

[AywnTenu wyma cnegyet yCTaHaBANBATb KaK MOXKHO BIMKe K BEHTUAATOPY.

3.5.7. Koxyxn ona OTKPbITO CTOALLErO 060pyA0BaHUA, ABAAOWEroca NCTOYHUKOM NOBbLILEHHOIO
Wyma, cnegyetr MPOEKTUPOBATb M3 JIMCTOBbIX HECrOPaeMblX WAW TPYAHO CropaemblX MaTepuanos.
TONWMHY CTEHOK KOMKyxa MnoAbupatoT, MCXOAA M3 YaCTOTHOM XapaKTepUCTUKU Tpebyemol usonaumm
BO34YLWHOrO LWYyMa, KOTOPYK B CAy4ae BbIMOAHEHMA CTEHOK KOMyXa C BHYTPEHHMM MNOKPbITMEM U3
3BYKOMOT/NOLLAOWEro MaTepmana onpeaensatoT no ¢opmyne

R, =AL_,+AR +5

, (3.77)

roe i _tpebyeMoe CHUXKEHMe YPOBHSA 3BYKOBOTO [1aB/IeHUA B i-i OKTaBHOM Nosoce YacToT, A6,
onpeaensaemoe cornacHo 3.1.8;

I - nonpaBKa, Ab, BbluMcaseman no popmynam:
a) 45 KOXKYXOB CO 3BYKOMOraoLwatolLei 06a1L0oBKOM

AR[ = 10 lg aoﬁni’ (3.78)

a . o - o
roe o011 - pegepbepalMOHHbIN KO3GOULMEHT 3BYKOMOrNOWEHNA OBANLIOBKM B i-i1 OKTaBHOM
noJioce 4acTorT;
6) ANA HEOBNNLLOBAHHbIX KOMKYX0B

S
AR =10 1g—==
©(3.79)
S . o
rae "' - niowagb BoobpaxkaemoW MNOBEPXHOCTM MpaBuAbHON  ¢opmbl  (Nonycdepa,

napannenenunes v T.4.), BNIOTHYIO OKPYKatoWEeh UCTOYHUK, M2;
X - naowanb NOBEPXHOCTUN KOXKYXa, M2.
Ao y N
MpumeyaHue. Mpwu obmi < 0,4 B [OAHHOW OKTABHOW MNOJIOCE KOXYX MOMHO CYMTaATb

AR.
Heob61MLOBaHHbIM U BbINONHATL pacyeT ‘ no ¢opmyne (3.79).



M3onauma BO3AYLWHOrO WymMa CTEHKaMM KOXKyxa R, OOMKHaA 6bITb He MeHee R“Tpi BO BCEM
HOPMMpPYEeMOM AManasoHe 4acToT. YacTOTHble XapaKTePUCTUKM U30AAUMK  BO3AYLIHOTMO  LUYMa
HEKOTOPbIMWU KOHCTPYKUMAMW NpeacTaBieHbl B [puaoxkeHuu A,

KOXyXu A0/1XKHbI BbITb FepMETUYHBIMU, CbEMHbBIMU UM Pa3bOPHbLIMU C BO3SMOXHOCTbIO A0CTyNa K
BaXKHbIM y371am obopyaoBaHua (aBepubl). Mpoembl B KOXyXaxX C MPOMNYCKAaEMbIMU Yepe3 HUX
KOMMYHUKaLMAMW A0MKHbI BbITb repMeTU3NPOBaHbl BAZKOYNPYrMM MaTepuanom.

Mpy HeOBXOAMMOCTM MPOMYCKa Yepes KOMKyX BO34yXa NPOMYyCKHble OTBEPCTUA cedyeT cHabKaTb

rAyWnTenammn, obecnevymBaloLMmMm CHUXKEHUE LLYMA HE HUXKe R“ i NnA CTEHOK KOXyXa.

KoKyxu cnepyeT ycTaHaBnMBaTb TaKMM 06pa3om, 4ToObl He 6b110 CONPUKOCHOBEHMSA C 3IeMEHTaMM
nsonmMpyemoro obopyaoBaHMA U C 3eMeHTaMM KOHCTPYKUMIM, Ha KOTOPbIX OHO YyCTaHoBaeHo. [ns
pa3BA3KM MOYKHO MCMONb30BaTb BUOPOU30AMpPYIOWME (Pe3NHOBbIE) NPOKAALAKM.

3.5.8. MMocne nopbopa CTPOUTENbHO-AKYCTUUECKMX MEPONPUATUIA MO  CHUMKEHWUIO LWyMa
HeobXx04MMO BbINOHUTL NepepacyeT 0XKUAAEMbIX CYMMAPHbIX YPOBHEMN LLYMa BO BCEX PACUYETHbIX TOUKaX
OT WCTOYHMKOB Ha ObObBEKTe METPOMNO/MTEHA C Y4YeTOM BCex MnpeanaraembiX LWYyMO3aWUTHbIX

MeponpuUATUIA. B ciyyae NoIOKUTENBHOIO 3HaYeHMA P B BbIpaxkeHusx (3.1), (3.3), (3.5), (3.6) xoTs 6bl
ONA OAHOW M3 pacyeTHbIX TOYEeK HeobxoaMMO BbiABUTL 0bycnoBAMBatoliMe 3TOT GaKT MPUYMHBI U
YCTPaHUTb MX, N0A06paB COOTBETCTBYOLLEE LYMO3ALLUTHOE MeponpUaTHe.

4. AKYCTUYECKOE NMPOEKTUPOBAHWME CTAHLIMIA METPONONIUTEHA
4.1. Obwme NoNoNKeHUn

4.1.1. Hactoawmwmi Ceoa npaBma NpeacTaBaAseT MeTOAMKY aKyCTUYECKOro NAaHUPOBaHUA OCHOBHbIX
NMOMELLEHWUI M 3a/10B CTaHUWUI B YPOBHE NMOCAAOYHbIX NAAaTPOPM METPOMNOIUTEHOB C UCMNOb30BAHMEM
APXUTEKTYPHO-CTPOUTE/IbHBIX M 3NEKTPOAKYCTUYECKUX CPeaCTB.

4.1.2. Ucnonb3oBaHMe B NOMHON Mepe aKyCTUYECKUX MeponpuATuiA, pa3paboTaHHbIX Ha OCHOBe
HacToswero CBoAa NpaBu, NO3BOIUT 06ecneYnTb BO BCEX TUMAX UCMOJIb3yeMbIX B METPOMOIUTEHE AN
npuema v 3Bakyauuu 04eN NOMeLEeHU NPU pPasHbIX YCAOBMAX 3KCNIyaTauMmM HOPMATMBHbIE YPOBHMU
WwymoBoro ¢oHa B COOTBETCTBMM C CAHUTAPHbIMW HOpMamu M pa3bopuMBOCTb MepegaBaemol No
CMUCTEMAM 3/IEKTPOAKYCTUKM peyeBol MHopmauum He HUXKe Knaccos | u Il no FOCT 25902.

4.1.3. Mpn aKycTUYECKOW MpUEMKE NOMELLEeHUN, 060pyA0BaHHbIX aKyCTUYECKUMU CpeacTBaMU,
cornacHo Hacrtoswemy CBoay npasBua ciefdyeT NPOU3BOAWUTbL U3MEPEHUS YPOBHEW LWYMOBOro ¢oHa
cornacHo FOCT 23941, usamepeHue BpemeHun pesepbepauum cornacHo FOCT 24146 u unsmepeHus
pa3bopumnBocTM peyeBol MHPopmaumm cornacHo FOCT 25902.

4.2. MNepevyeHb HOPMUPYEMbIX MAPAMETPOB

OCHOBHbIMW HOPMUWPYEMbBIMM NMAPaMETPAMM B OL,EHKE aKyCTMYECKOTro KOMOpTa 3a10B CTAHLMIA
METPOMNO/INTEHA ABNAIOTCA:

- YPOBEHb A0MNYCTUMOrO LIYMOBOro ¢pOHa COr/lacHO KPpMBOM nNpeaenbHblx cnektpos MNC-75;

- BpemAa pesepbepaumm MOMELLEHUI CTaHUMI meTponoanteHa npu 70%-n n 6onee creneHu
3aMN0/IHEHMA B 3aBMCMMOCTU OT 06bema (cornacHo pucyHKy 4.1) ¢ 4onyCTUMbIM NOABEMOM Ha HU3KMUX
yactoTax (125 - 250 l'u) He 6onee yem Ha 20%;

- OTHOLLEHWE MONE3HOro CUrHana (MHGOPMAUMOHHON peyn) K Wymy Ha BCeW MaolagM npuema
OOJIKHO ObITb NPU MUHMMANbHOM YPOBHE AMHAMMUYECKOTO AMana3oHa peyn He meHee 15 ab;

- YACTOTHAA XapaKTEPUCTMKA 3BYKOMNeEpesayn A0NKHa OblTb POBHOM B AManasoHe YacTtoT 100 - 5000
'y BO BCEX 30HAX UCCAEAYEMOTO NOMELLLEHUSA, C AOMNYCTUMOMN HEPAaBHOMEPHOCTbIO +3 Ab;

- TaKas e HepaBHOMEPHOCTb AOMycKaeTca nNpu paboTe cucTemMbl 3BYKODMKALMM MPU OLLEHKE
06LLero ypoBHA NoAsA B OTAE/bHbIX 30HaX NOMELLEHUIM CTaHLMIA METPO;

- 06bEKTMBHAsA OLLEHKa CNOroBOI pa3bopunBoCTM peyn npu paboTte CUCTEMbI 03BYYEHMA CTAHLUN B
HOMMHANbHOM pexXuMe f0/KHa bbiTb He meHee 80%.
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PucyHok 4.1. PekomeHayemoe Bpems pesepbepaumm
Ha yacTtoTax 500 - 2000 Iy, A41a 3a/10B CTaHLUM
B YPOBHE NOCaA04YHbIX NAaTGOPM METPONOANTEHA

4.3. MeToaMKa aKyCTMYECKOro NPOEKTUPOBAHUA CTPOALLUXCA
W BHOBb CO3/,aBaeMblX CTAHLMIA METPONOAMTEHA

AKyCTUYEeCKOE MPOEKTUPOBAHME 3a/10B CTAHUMI METPOMNOAUTEHA BbIMOJAHAETCA B COOTBETCTBUMN CO
CTPYKTYPHOW CXEMOW NocnefoBaTeNbHOCTM Onepaumin, NpeacTaBleHHOW Ha pucyHKke 4.2. Huke
M3naraertca cogepraHue Bcex HeobxoaMmMbIx onepaumii.
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PUCyHOK 4.2. BAOK-CXeMa nocneaoBaTe/ibHOCTM onepaumii



dKYCTUYECKOro NpoeKTnpoBaHMA CTaHLI,Mﬁ MeTpOonoanTeHa

1. MpeacraBneHne apxmTeKTYPHO-MAAHUPOBOYHbIX U KOHCTPYKTUBHbIX AAaHHbIX NOMeLLEHUA.

2. AHanu3 WYMOBOrO peXMma nomMelleHUsa Ha npegmeT COrnacoBaHWA ero C HOPMaTUBHbIMMU
YPOBHAMMW.

3. MNepBasa KoppeKuuna NpoekTa.

4. AKYCTUYECKMM pacyeT MOMELLeHWA Ha NpegmeT COrnacoBaHMA C 30HAMW OMNTUMYMOB AN
BpemeHu pesepbepaunn 1 apyrux akyCTMYecKMx NnapameTpoB.

5. BTopasa KoppeKuma npoekTa.

6. DNIEKTPOAKYCTUYECKUNI pacyeT NOMELLEHMA.

7. BbiBOA, Al@HHbIX MO BCEM aKyCTMYECKMM NapameTpam NoMeLLeHNs U TpeboBaHNM K TEXHUYECKUM
XapaKTEPUCTMKAM 3/IEKTPOAKYCTUHYECKOM annapaTypbl U MHKEHEPHO-TEXHMYECKoro obopyaoBaHuA.

4.3.1. Ha nepBom 3Tane nNpomM3BoAMTCA NOAOOP BCEX aPXUTEKTYPHbIX YEPTEXKEN NPOEKTUPYEMOTO
obbekTa B nonHom obbeme. Ob6a3aTenbHbl MaHbl, NPOAOJbHbIA U NONEepeYHbIn paspesbl U YepTexu
KOHCTPYKUMIA orpaxgeHnin. HeobxogMmo MMeTb NepevyeHb MaTepuasnoB, KOTOpble Mpegnosiaraercs
MCMONb30BaTb B OTAE/IKE MWHTEPbEepPOB CTaHUMWM. Ha 3Tom 3Tane TaKKe paccyMTbiBalOTCA Bce
reomeTpuyeckue napameTpbl 3a1a CTaHUUKM (NNOLAAN BCEX YYaCTKOB OrPaxKaAeHNn 1 06LuniA BO3AYLLHbIN
obbem).

4.3.2. Ha BTOpOM 3Tane NpousBogMTCA PacyeT yPOBHSA NpesnosaraeMoro WymoBoro ¢oHa CTaHumMm
B MaKCMMa/IbHO HaNps)KeHHOM pexume 3KcnayaTauuu ("yac nuKk") npu OTCYTCTBUM aKyCTUYECKMX
MeponpuaTUA, T.e. NO MNEPBOHAYaNbHO MNPEACTAaBNEHHbIM  APXUTEKTYPHO-NIAHUPOBOYHBIM U
KOHCTPYKTUBHbIM peLleHnaM cTaHLMW. Mpn 3ToM 06LWLMIA yPOBEHDb 3BYKa B HEKOTOPOM TOUKE NMOMELLEHUS,
paccunTbiBaeMblli B 06LLEM BUAE KaK CymMma NpAMOro u andadysHo-pacceaHHOro 3ByKa, NpeacTaBaseTcs
cneaytowen dopmynon:

NOQW 4 Y
L=101g ) ———+=>"W,
o 4rr” BT
! , (4.1)
W =w,10%"w
roe ! 0 - 3ByKOBaA MOLWHOCTb i-ro UICTOYHUKA wymMa, BT;

Wi - oKTaBHble YPOBHU SByKOBOVI MOLWHOCTN KaxAaoro i-ro UICTOYHMKa Llyma, paccinTbiBaemble B
-12
W, =10
0 BT:

’

AmanasoHe yacToT 63 - 8000 Ny, Ab, N0 OTHOLWEHMIO K NTOPOroBOMY YPOBHIO

I - hbaKkTop HanpaBAEHHOCTH i-r0 UCTOYHUKA 3BYKa;
N - obLiee YNCIO UCTOYHMKOB 3BYKa;

I o .
! - pacctoaHue uccnegyemomn ToOYKM Nona Ao i-ro UCTOYHUKA 3BYKa.
Mpwn aTOM NOCTOAHHAA 3ana B onpepenseTca cnegyowmm o6pa30M:

B=aS/(1-a) 2)

rae @ - cpegHunii KoadduumeHT 3sykonornowennsa (K3M) 3ana cTaHUMM B COOTBETCTBYIOLLEM
[AMnanasoHe YacTor;
S - 061ana nnoLaab OrpasKaAeHUIA CTaHLMK, BKIOYas BCE 3/1IEMEHTbI MHTEpbepa.

B cBoto ouepeap napameTp & paccuntbiBaeTca cneaytolwmm obpasom:

ZakSk+ZAm
C_YZ k m

S ,(4.3)




a, S

roe n k- K30 n nnhowaab oTAeNbHbIX NOBEPXHOCTEN MHTEepbepa 3a1a CTaHUMK;

" - 3KBUBANEHTHOE 3ByKonoraouweHue (33M1) oTaeNbHbIX LWTYYHbIX 3BYKOMOMA0TUTENEN.

B "yac nWK" ypoBHM Wyma, CO34aBaemMble MPU Bbe3ge Ha CTaHUMIO Moe3famM, 3HAYMTesNbHO
npeebIWwatoT GOHOBLINM WYM OT Nacca*KMpoB. MNoatomy byaeT NOrMUYHbIM ANA NPUBAM3UTENbHBIX PacyeToB
CBECTU BCE UCTOYHMKM WYMA K ABYM FNaBHbIM - 04HOBPEMEHHO BXOAALLMM Ha CTaHUMIO NOe3aam O4HOro
TMna. B atom cnyyae popmyna (4.1) npeobpasyerca K Buay:

L Q 8
L=L, +101gs > ——+—
= 4z B , (4.4)

W
L, =10 lgW“

roe U

MKoBaa MOLLHOCTb 3BYKOM3AydeHWs U noesga onpeaenserca Npu BXoAe Ha CTaHuuio B
COOTBETCTBYIOLLLE OKTAaBHOW nosioce YacToT. PakTop HanpaBAEHHOCTU 3BYKOM3AYyYEHUA 31eKTponoesaa
cneflyeT paccuuTbiBaTh No dopmyne

_l+h
b (45)

Q

rae | - 41MHa YacTM cBoZa NOTO/IKA HAZ 371EKTPOMNOEe3A0M;
h - BbICOTa CTEHbI OT IOTKA 4,0 CBOAA;
b - wupmrHa nyTu.

B nobom cnyyae KoadduumeHTt Q e moxeT 6biTb MeHee yeTbipex (T.e. 6 AB), YTO MOXKHO
MCMONb30BaTb B OPUEHTUPOBOYHbIX PacyeTax, UCXoasa M3 KOoTopbix popmyny (4.4) MoxKHO npeobpasosaTb
K Buay:

2
L=L, +101g Z%+%
=t 72 . (4.6)

Mepea HayanoOM PacyYeETOoB M/1aH 3a/1a CTaHLMM A0MKEH BbITb Pa3bUT Ha XapaKTepHbIe 30Hbl U TOYKM.
Bcneactesme MoOMHOW  CUMMMETPUM  3a/l0B  CTaHUMIA pPEKOMeHAyeTca WUCNoab3oBaTb cleayiollee
MWUHMMAa/IbHO HEOBXOAMMOE KOJIMYECTBO PacUETHbIX TOYEK:

1) nepea noe3aom, Ha IMHUK No0CkI 6e3onacHoCTy;

2) B UEHTpe cTaHuuu;

3) HenocpeACTBEHHO Nepea, MMAOHOM UM KOIOHHOW (€C/TM OHUM eCTb);

4) B npoxoae Mexay NUAoHamM, eciiv NAoWaib ANLEBbIX NOBEPXHOCTEN MUIOHOB 3aHUMAET He
meHee 30% naowaam Npoemos;

5) HenocpeAcTBEHHO Nepea, 3CKanaTopomM UM NEeCTHULLEN, HA OCU 3aNa;

6) Ha NPOTUBOMOJIOXKHOW TOYKE MO OCK 3a/1a, €C/IN Ha CTAaHUMMU MMEETCS TO/IbKO OAMH 3CKanaTop
(nectHunua);

7) Ha Bxoge (Bbixo4e) B nepexon, (ecam oHM ecTb).

Mpu npoBeageHun pacyetoB no dopmynam (4.4) - (4.6) UCTOYHMKM LWymMa cneayeT cymTaTtb
JIMHEWHbIMM, HauMHaA OT BXO4a Noesfa Ha CTaHUMIO 4O ero NoJHOM OCTAaHOBKW, T.e. MO BCel AauHe
TOPMO3HOrO MyTH.

MocagsouyHana nnaThpopma HaxoAMTCA B 30HE AEUCTBMA MPAMOrO 3BYKOW3/YyYeHUsA MoaxoAdAllero
noesga v nepBbix OTPasKEHUI OT CTEH W YacTU CBOAOB Haz naatpopmamm. KOHTPO/Ib 3TOro NONOXKEHUSA



cnepyeT NOATBEPKAATb pacyeToM pagmyca AeNCTBMA NPAMOro 3ByKa R, NpeacTaBAAloWMM paccToaHue,
npv yaaneHnn 6onee KOTOPOro K LEHTPY 3ana pesepbepaumoHHoe nose (T.e. 2-i uneH dopmyn (4.4) n
(4.6)) 3aBegoOMO NpeBanupyeT Hag, NoaeM NPAMOTo 3BYKa,

R=0735]-2%_s
l-a ,(4.7)

onpeaensiemoro Ana TPex OCHOBHbIX AMana3oHOoB YacToT: HU3KMX (125 - 250 ly), cpeaHmx (500 - 1000 )
1 Bbicokux (2000 - 4000 ).

YacToTHasA XapaKTepuCTUKa YPOBHS WYMOBOro ¢poHa akycTUYeckn HeobpaboTaHHOIoO NOMeLLEeHUA,
paccumTaHHaa no dopmyse (4.6), A0MKHA CPAaBHUBATLCA C AONYCTUMOWN KPUBOKN YPOBHEW MpeaenbHbiX
CreKTpoB. [onycTMmbie YypOBHM Wyma Ha nnatdopmax M BecTublonax CTaHUMA MeTPOono/siMTeHa
npeacrtasneHbl B Tabaunue 4.1. Mpu 3Tom cnedyeT y4vyecTb, YTO, €C/IM pacyeTbl YPOBHEM Wwyma Ans
HEKOTOPbIX YaCTOT NPAKTUUYECKN COBMAAYT CO 3HaYeHUAMU Tabauubl 4.1, 3TO ABNAETCA HEAOCTAaTOUHbIM,
TaK KaK Mbl 3aBeZloMO NpeHebpernv wWymosbiM GOHOM OT MaccaXKMpPOB U APYTrMX COCTABAAOLWMX 06LWero
LUYMOBOTO peXMMa 3a/710B CTaHUMN MeTponoanTeHa. Moatomy Bce pacyeTHble 3HauYeHus L(f) (f - yacToTbl
COOTBETCTBYIOLLMX OKTaBHbIX MOOC) AOMKHbI BbITb HE MeHee Yem Ha 2 - 3 Ab HUMKe COOTBETCTBYOLLMX
3Ha4yeHul Tabamubl 4.1. 310 TpeboBaHMe AONKHO BbITb 0COBEHHO TWaTeNbHO coboaeHo ANA AMana3oHa
125 - 1000 Iy, TaK Kak B AaHHOM 061acTK YacToT Habo4aeTcss MakCMMasibHas CNeKkTpasbHas NaoTHOCTb
pa3roBOpHOM peyun.

Tabnnua 4.1

[onycTumble ypOBHM 3BYKOBOTO AaB/ieHNA

CpenHereomeTpuyecku 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 YpoBHHU
€ YaCTOTbl OKTaBHbIX 3BYKa, obA
nonoc, 'y,

JonycTtumble ypoOBHMU 94 87 82 78 75 73 71 70 80
3BYKOBOTO AaBaeHus,

ab

Pacuet ypoBHel 3ByKa no wkase "A", MaKCMMa/ibHO KOPPEMPOBAHHOM C XapaKTepUCTUKaMMU
C/IYXOBOro BOCMPUATUA, NPOU3BOAUTCA NO dopmye

8
L, =10 1g| Y 10™1H/ ]
= , (4.8)

L
rae ’(f) - paccymMTaHHble YPOBHM 3BYKOBOIO AaB/JeHMUA B OKTaBHbIX N0/10CaX 4acToT, Ab;

Al - nonpaBoYHble KO3OPULIMEHTbI ANA Ka)Aoro AuvanasoHa 4actoT (AB), npuHumaemblie no
Tabnnue 3.1.

B cnyyae npeBblWeHWA pacyeTHbIX YPOBHEN WyMa Hag, HOPMaTUBHbIMM, YTO NMPAKTUYECKU Bcerga
OblBaeT B aKyCTMYeCcKM HeobpaboOTaHHOM MOMeLEeHUK, cnedyeT MPOM3BOAUTbL MEPBYID KOppeKuuto
NPOEKTHOro PeLIeHNs 3ana CTaHLMM (CM. CTPYKTYPHYIO CXeMY Ha pUCyHKe 4.2).

4.3.3. MepBan KoppeKLmMa NpoeKTa (TPeTUit 3Tan no pUCcyHKy 4.2) 6asmpyeTtcs Ha U3BECTHOM daKTe,
YTO B LUYMHbIX MOMELLEHMAX C pacnpeseneHHbIMU UCTOYHMKAMK Wyma Haubonee 3pPpeKTUBHbIMMU
cpeactBamm 60pbbbl € LWIYMOM ABAAIOTCA NOAABAEHUE LWYMa B UCTOYHUKE U B BAMKHEM nose (npamoii
3BYK M 3BYK, OTPaXEHHbIN OT HAMMKANLWMX OTpaxKatowmx nosepxHoctei). Metoabl 60pbbbl € WyMom B
WCTOYHUKE He BXOAAT B KOMMETEHLMIO HACTOAWEro AOKYMEHTA, TaK Kak OHM B OCHOBHOM BKIHOYAOT



cpeacTea 60pbbbl C BUBPOM3NYYEHUEM KOHCTPYKLNI, MPUMbIKAIOLLMX K pesbCOBOMY NYTU. B cBA3K € 3TUM
BECbMa BaXHbIM ANA WyMOrnyweHua nasasetca 3¢eKTUBHOE MOKPbITUE 3BYKOMOINOLWAOLWUMMU
KOHCTPYKLMAMMW CTEH BAO/Ib NOE3AHbIX NYTEM M YacTh NOTOJIKOB (CBOA0B) Had HUMU. ObLme TpeboBaHMA
K 3BYKOMOI/IOWAOWMM MaTepuanam M KOHCTPYKLUMAM, AOMYCKAEMbIM K NMPUMEHEHWUIO Ha CTaHLMAX
MeTpononTeHa, U3NoxKeHbl B MpunoxeHun I,

B MpunoxeHun [ npeacrtaBneHbl 4YacToTHble XapakTepucTukm K3IM HeKoTopbix, Haubosee
PacnpoOCTPaHEHHbIX B MPAKTUYECKOM MPUMEHEHUN MATEPUANOB M KOHCTPYKLUN. PekomeHAaoBaHHble
MmecTa 06a3aTe/IbHOro pasmelLLeHMA 3BYKONOINOLWA0LWUX MaTePUaNOB NPEeACTaB/eHbl HAa 3CKM3e PUCYHKA
4.3. MNocne BbIGOpa M pasmMeleHUs MO CXeMe pPUCYHKa 4.3 3BYKOMNOr/OWAWmMX MaTep1anos
NPOU3BOANTCA KOHTPOJIbHbIN pacyeT KOPPEKTUPOBAHHOIO YPOBHA 3BYKA B XapaKTEpHbIX TOYKAx 3ana
CTaHUMM meTponosnTeHa no ¢opmyne (4.6) ¢ y4eTom HOBOTro 3Ha4YEHUA NOCTOAHHOMN B. ECiv 1 B A@HHbIX
YCNI0BUAX YPOBHM YaCTOTHOM XapaKTEPUCTUKM Wyma ByayT npeBbIllaTh COOTBETCTBYIOLME HOPMATUBHbIE
3HayeHus no Tabauue 4.1, To cnepyeT NPOAO/IKUTL Mpoueaypy Bblbopa MecT pasmelleHuMa M TMna
3BYKOMOrN0Watolen ob6/IMUOBKM, HO yXKe B LLEHTPasbHOM YacTh 3ania cTaHuuu. Mpu sTom Hambosnee
3pPEeKTUBHBIMN MeCTamMM MX NOCNeAyHLWEero pasmelleHnsa ABAAITCS OOKoBble MOBEPXHOCTU M CBOAbI
NPoemoB Mexay nuaoHamu (0cobeHHO, ecnM OHM A0CTaTOMHO MAacCUMBHbI UM NAoOLWaAb UX JNLEBbIX
nosepxHocteli npesbiwaeT 30 - 40% naowaan Npoema), a TakxKe LieHTpa/ibHaA YacTb NOTO/IKa 3a1a, rae B
3aBUCUMOCTU OT APXMTEKTYPHOTO peLlieHns MOryT OblTb MCMONAb30BaHbl KaK M/0CKME MNOABECHble
3BYKOMNOINOTUTENN, TaK U 0ObEeMHbIe 3BYKOMNOr/10TUTENM pa3Hoi dopmbl [16].

1 - 3ByKonoraowatowas o6anLoBKa

PucyHOK 4.3. Cxema 0653aTeNbHbIX MECT Pa3MeLLLEHNA
3BYKOMOINOLWAloLLEeN OTAENKN HA CTaHLMAX METPOMNOIMTEHA

Mocne Kaxkporo atana BBeAeHWA LOMNONHUTENIbHOTO 3BYKOMOI/IOWEHUS B MHTEpPbEP NOMELLEHMUA
[.eNatoTCca KOHTPOJIbHbIE PAacyeTbl YpoBHEW WymoBoro ¢oHa no popmye (4.6), NoKa Ha oYepeLHOM 3Tane
He ByayT LOCTUTHYTbl HOPMATMBHbIE 3HAYEHUS YPOBHEN LWYMOBOro GoHa.

[na opMeHTMPOBaHHbIX PacYeToB MUHMMA/IbHO HEOBXoAMMOro obuero ¢poHa 3BYKOMOrNOoLLEHUA

A
3ana ctaHumMn ™0 MOKHO MCcnob30BaThb CreaytoLLme GOPMYb:

A — SBTpe6
™ S+B
s (4.9)
B _ 1070,1(Am -9)
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I',LI,e m = LI[OII - Ln '
om _ nONYCTUMbIE YPOBHM LIYMOBOTo GpoHa, onpeaensemble ¢ Nomowbio Tabnmupl 4.1.

4.3.4. Ha yeTBEpTOM 3Tane aKyCTUYECKOro NPOEKTUPOBAHUA MPOM3BOAMUTCA KOHTPOJIbHbIN pacyeT
YacTHOM XapaKTEPUCTUKU BpPemMeHW peBepbepauum Ha npeameT COOTBETCTBUA pa3paboTaHHOro
aKYCTMYECKOrO peLleHUA OTAENIKM OrpaXkAeHUW MNOMELEeHNA CTaHUMA PeKOMEHAOBAHHbIM 30HAM
ontumymos T(V) Ha pucyHke 4.1. PacyeT npon3BoauTca No M3BECTHON popmyne IipuHra:

0,163V

7o 10V
Sp(a)+nV

, (4.10)

roe V - obwmnii Bo3ayLwHbli 06bem 3a1a CTaHLUKM B YPOBHE NOCago4HOM NaaTPopmbl, m3;
S - 06Wwan nnowanb BHYTPEHHUX MOBEPXHOCTEN 3ana, M2;

o(a)

- yHKUMA cpeaHero KoadduumeHTa 3ByKkonornoweHuna & , pasHas:

¢(a)=-In(l-«a) - @11)

-1
N - KO3POUUMEHT, y4UTbIBAIOLWMIA NOTNOLWEHNE 3BYKA B BO34yXe 3a1a CTaHUUK, M

KoaddpuumeHT n obbluHO paccumTbiBaeTca gna 4vactot 2000 m 4000 Iy u3 gManasoHa 4acToT,
NPUHATLIX ANA pacyeTa BpemeHu pesepbepaunn (125 - 4000 Mu). OcTanbHble 0603HaYEHMA aHANOTUYHbI
npuseaeHHbIM B popmynax (4.1), (4.2).

B MpwunoxkeHnn E npueaeHbl aaHHble 06 I3[ cToAWMX Ha OTpaXKalowem Nnoay nacca>kKMpoBs npwm
pa3HOM NNOTHOCTU PACCTAaHOBKM Ha 1 M2 M 3HayeHUA KosadPuUMEHTa n AN PaA3HOro BAAXKHOCTHOrO
peXxnuma nomeweHuma npu temnepartype 20 °C.

OcTanbHble gaHHble 0 K3 Hanbonee pacnpoCcTpaHEeHHbIX MaTePMANoB M KOHCTPYKLNI OrpaXkaeHni
npusegeHsbl B [Mpunoxkennun [.

Heobxo4MMo OTMETUTb, YTO TOYHOCTb PacyeToB BpeMeHu pesepbepaumm 4oMKHa ObiTb B Npeaenax
+/- 0,05 ¢, a 30Ha ONTUMYMOB BpemeHW pesepbepalun A0MKHA HaxoAMTbCA B TPYyOKe, yKasaHHOW
NYHKTUPOM Ha pucyHke 4.1. Mpun 3TOM BENUYMHBI BpeMeHU peBepbepaunun, bonblime 30H ONTUMYMOB
T(V), moryT npMBOANTb K M3BbLITOYHOM NYJIKOCTU 3a/1a CTaHL MM, YTO HEN3B6EXKHO NPMBEAET K NOBbILEHMIO
WymoBoro ¢oHa M notepe pa3boOpPUYMBOCTM peYM, a W3NWHAA MEepernyweHHOCTb 3ana CTaHuuM,
NPMBOAALLAA K 3HAYEHMAM T, MEHbLUIMM AOMYLLEHHbIX 30H ONTUMYMOB, MOXET 3HAUYNTE/IbHO YBENIUUYUTD
CTOMMOCTb CTPOUTENLCTBA M CTOMMOCTb 3/1EKTPOAKYyCTUYECcKoro obecneyeHnsa 3ana cTaHuuu. ToyHoe
cnepgoBaHMe 30Ham ontumyma T(V) Heobxoammo ans amanasoHa 500 - 2000 Tu (pucyHoKk 4.1); B

T
AnanasoHe HU3KKMxX YacToT (125 - 250 ') gonyckaeTcsa pacxoxaeHue B npeaenax ~ °r +/- 20%, oaHaKo
npeanoyTeHne cneayeT oTAaTb CHUNKEHUIO BpeMeHU peBepbepaummn Ha HU3KMX YacToTax.

T
4.3.5. B cnyyae 3Ha4YUTE/IbHOTO NPEBA/IMPOBAHUA PACYETHOTO BpeMeHu pesepbepaymmn  PacT > ~omr
cneayet MNpoOBOAUTb BTOPYHD KOPPEKUMIO MpoekTa (nATbld 3Tanm no pucyHky 4.2) Ha npeamer
CYLLECTBEHHOrO yBeIMYeHns GoHa 3BYKONOINOLLEHMA 3a/1a CTaHUMM, onpegensemoro ¢opmyno

Apacq = pach . (412)

Otcloga Tpebyemblit 406aBOYHbIN GOH 3BYKOMOMNOLWEHMA ONPEAENsAeTcA CAeayoWmMm obpasom:

AA

TpeO = Aom - Apac'{ , Aom = CYOHTS ’(413)
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A‘4’1‘1)6:6 (f)
Umesn AaHHble O HeO6XO,£I,MMOM nytem nop,60pa COOTBETCTBYHOLWNX K3|_|, TUNa,
Konn4yectBa U MeCT pasmelleHuA 3BYKOFIOFI'IOLL|,3|'OLIJ,GI‘/JI OoTAeNKN, MeToAOoM nocnenoBate/ibHbIX

NpubAnXKeHU cnegyet obecneynTb AOCTUKEHME TO“T (f) .

HeobxogMmo oTMeTUTb, UYTO pacyeT BpemMeHuU peBepbepauum no dopmynam (4.10) - (4.14)
cnpaBeannB ANA NOMeLeHU cTaHumn ¢ guddy3HbIM 3BYKOBbIM MOJEM, MMEIOWMM PaBHOMEpPHOE
pacnpegeneHne 3BYKOBbIX MOTOKOB MO BCEM BO3MOMHbIM HanpaBAeHUAM WX NpuUxoda, U eauHbIi
aKyCTUYeCcKMin obbem 3ana craHuuun. AnddysHocTb NOAs CyWecTBEHHO HapylaeTca Npu ABHOM
ANCMPONOPLMOHANbHOCTM 33/1a CTaHUMM (A IMHHbIE 3a/1bl CTAHUMIN C HU3KMMM NOTOJIKAMMI), @ TaKKe Npwm
HaMYMM FNASKUX OTPAMKAIOLLMX NOBEPXHOCTEN HOMbLWON NAoWaAn, NPMBOAALLNX K GOKYCMPOBKE 3BYKA
(Hanpumep, cBOAYATbIM MOTOMIOK C LEHTPOM KPWMBMU3HbLI, 6AM3KMM K NAOCKOCTM nona). Takas
KOHOUIypaLmaA OrpakAeHUn MOXKET MPUBECTU K BbIPOMKAEHUIO BPEMEHU peBepbepauumn no pasHbim
MOJaM M HanpasBAeHUAM U caenatb HeadPEeKTUBHbIM aKYCTUYECKYIO OTAENKY OTAENbHbIX OrparKAeHWM
(Hanpumep, cTeH). pyroli onacHOCTbO He0BPabOoTaHHbIX aKYCTUYECKM AJIMHHBIX 3a/10B CTaHLMIA ABNAETCA
Ha/iMuMe B HUX NAOCKOMAPaNNeNbHbIX y4yacTKoB 6osblwoi naowaan (Hanpumep, CTEH OTKPbITbIX
nnatoopm), MOrywmx cosfaBatb 3d¢deKT ¢aaTrepa - NOPXalOWLEro 3xa, 0COBEeHHO HarfAagHoro npu
HEKOTOPOW 3arnyweHHOCTU MOTo/Ka. Bcneactsme storo paxke BBegeHue $GOPMANbHO MPaBUIbHO
pacCYMTaHHOMN, HO HenpaBWIbHO pacnpesesieHHOM MO OrpaXKAeHMAM 3BYKOMOr/OWAoWelr OTAenKu
MOMEeT NPUBECTU K CYLLECTBEHHbIM HApPYLEHMAM PAaBHOMEPHOCTU 3BYKOBbIX MOTOKOB B 3a/1€ CTaHLMM,
M36bITOYHOMY LWYMOBOMY GOHY M, OCOBEHHO, MageHWUIo pas3bopunmBOCTM pedeBon MHbopmauun. Bo
n3bexaHue yKasaHHbIX AedeKTOB aKyCTMYECKYIO 00pabOoTKy 3an1a CTaHUMM PEKOMEHAYETCA NPOBOAUTD B
cnepytowen nocnenoBaTeIbHOCTU:

1) apdekTnBHanA oTAenKa 3ByKoMoraouawolleid 0611MLOBKOW CTEH M CBOAOB Hag, naatdopmamu
CTaHuMn (pUcyHoK 4.3);

2) adpdeKTMBHAA OTAE/IKAa BEPXHUX MOBEPXHOCTEN M CBOAOB MACCUBHbIX MUIOHOB, OTAENAOLLINX
nAaTGopPMbl OT LLEHTPAIbHOIO 3a/1a CTaHLUMK;

3) addeKTMBHOE YNEeHEHME PA3NYHBIMUM BbICTYNMaMM U KECCOHAMM 3BYKOOTPAXKAOLWEro MOTOJIKA
HaZ, LWeHTPasibHOM YacTblo 3371 CTaHLMM (€C/IM MO AaHHbIM pacyeTa Ha HeM He TpebyeTca pasmelleHune
3BYKOMOINOLWAOWEN OTAENKM), NPpUYEM ANA YBEAMYEHUA PACCEAHUA BO BCEM AMAMA30HE 3BYKOBbIX
YacToT YNEHEHMA AO0MKHbI ObITb aNepUOANYECKUMU U, MO KPaNHEN Mepe, XOTA Bbl YacTb U3 HUX AO0AXKHA
nmeTb pasmepsbl He meHee 0,5 - 1,0 m no wary ceTkn KeccoHoB 1 20 - 30 cM Mo WKpPUHE U TNyBUuHe;

4) BBeaeHWe, B C/ly4ae HEOBXOAMMOCTM, 3BYKONOI/OLWAOLLEN OTAENKM TaKKe U B LLEeHTPasbHYO
YyacTb, B NepBy0 ovepesb Ha NOTONOK 3ana CTAaHUUKM, COBMELLEHHYIO C 3/IeMeHTaMM YeHeHUN. 34echb
BO3MOXHO TaKKe NpumMeHeHne 06beMHbIX 3BYKOMNOTA0TUTENEN.

B cnyyae pasgeneHua obuero Bo3ayWwHOro o6bema 3as1a CTaHUMM Ha TPU aKYCTUYECKU CBA3AHHbIX
obbema npu nNaoOWAAN NULEBLIX OrparkaeHuin nuaoHos 6Gonee 30% naowagn npoemos, npoLlecc
peBepbepaunmn He MOKeT ObiTb ONNCAH e4MHOM SKCMOHEHLMabHOM KPMBOM U, cnegoBaTenbHo, dopmyna
(4.10) He moxKeT bbITb UCMO/Ab30BaHA B NPAMOM BMAE A4/1A ONUCaHMA XO4a OT3BYKA e4MHO06pPasHO BO
BCemM obbeme 3as1a CTaHUMK. MpKn 3TUX yCNOBUAX MpoLecc peBepbepaunn B KaxaomM M3 pasgesibHbiX
06bemoB (nocafouyHble MNAaTGOPMbl M LLEHTPaNbHbIA 334 CTaHUMM) ONUCbIBAETCA C/eaylowumn
dopmynamm (Kaxkapli U3 pasfenbHbiXx 06beMOB YCAOBHO Ha3BaH No Homepam: 1-m n 2-m):

_ ot Oyt
L(t)=10 Ig{e™ + K, ,e™ | a1s)
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V. V.
rae ' v 2 - Bo3ayLHble 06beMbl KaXKa0ro U3 CBA3aHHbIX 06bEMOB CTaHLMN;
r_ . r_ .
Sl = S1 Sl,z Sz = Sz S1,2
7

CTaHUUN;

- 0bWme naowWwaam orparkaeHM’ KaxKaoro M3 cBsisaHHbIX 06bemMoB
S

*“ - 0bLWwan naowasab NPoemMoB MeXAay CBA3aHHbIMU 06beEMAMM CTaHLMK;
12 _ K03 dULMEHT aKyCTUUECKOM CBA3M MEXIY COCEAHUMM 06beMaMm CTaHLMUK;

%

a,

M 2 - NOCTOAHHbIE 3aTyXaHMA 3ByKa B COCegHUX obbemax CTaHUUWN;

" % . cpeaHune K3MM kaxkaoro M3 o6bemMOoB CTaHLUMN.

Pacuetbl no ¢opmynam (4.15), (4.16) cneayeT NpPoOBOAUTb YWUC/IEHHO, C KYCOYHO JIMHEWHOWM
annpoKcMMaLMel OTAENbHbIX Y4aCTKOB OT3BYKOB, Hanbonee BaXKHbIMM M3 KOTOPbIX ABAAIOTCA Ha4YaNbHbI M
npouecc pesepbepauum ot 0 ao -10 (15) aAb ypoBHel cnagaHus U no3aHAs pesepbepauma no cnagy
ypoBHeli ot -10 (15) ab ao -30 (40) ab. BnvaHue nocnegHert ocob6eHHO BaXKHO, €C/IN OHa 3HAYUTESIbHO
6o/blle HayanbHON pesepbepaumu W, CNefoBATENbHO, MACKUPYET ee W HapywaeT HopMasbHoe
BocnpuaTMe peun. Cnegyet OTMETUTb, YTO B C/Iy4ae MACCUBHbIX MUAOHOB, Pa3AenAoLWmMX 06Wmin obbem
CTAaHUMKM Ha TpM YacTu (pasmep Kaxkgolh CTOPOHbI KOTOPbIX He meHee 1 M), naowaauM U obbembl
BO34YLIHbIX MPOEMOB MEXKAY HUMM AO0/MKHbI OblTb 415 YNPOLWEHUA PacvyeToB BKAOYEHbI B OA4MH U3
CBA3AHHbIX aKyCTUYECKMX 06 EMOB.

PacyeT ocTanbHbIX aKyCTUYECKMX KPUTEPUEB, U B MEPBYIO 04epesb KpUTepmes pa3bopumBocTu peun,
OO0/MKEeH NPOU3BOANTLCA Ha CTafMU 3/IEKTPOAKYCTUYECKOro pacyeTa 3a/1a CTaHUMW, TaK KaK CTaHUMK
MeTponoauTeHa paboTatloT TONbKO B pPeXMME OMOBELLEHUA Yepe3 CUCTEMY 03By4YeHUsA. MCKNtoueHnem
3[1eCb ABNAETCA PACYET M NOCTPOEHME CTPYKTYPbI OTPAXKEHUI 3313 CTAHUMMN OT BUPTYa/IbHOTO MCTOYHUKA
3BYKa Ha NpeaMeT, KaK Y»Ke roBOpMIOChb, aHann3a 3pPpeKToB BO3IMOKHOM KOHLLEHTPALLMKN OTPaXKEHWUN, 3X0
n dnatrepa. Taknme NOCTPOEHMA AENAOT UAM TPadUYECKM Ha MacClWTabHbIX YepTeXKax CTaHWWi, nam ¢
NMOMOLLbIO M3BECTHbIX MPOrPamMm KOMMbIOTEPHOIO MOAENMPOBAHMA aKYCTUKN 3a/IbHbIX NOMELLEHUA.

4.3.6. INEeKTPOaKYCTUYECKMI pacyeT 3a/10B CTaHLMIN MeTPOoNoinTeHa (LecToi 3Tan no pucyHKy 4.2)
cnepyetr HauyMHaTb € BblbOpa TMMA CUCTEMbl O3BYYEHMA W pacyeTa HeobxoAMMOW 0OLEeN MOLLHOCTU
3NEeKTPOAKYCTUYECKUX TPAKTOB. M3 MpPaKTUKM 03BYyYEeHMA 3ana CTaHUMW METPOMOJINTEHA XOpPOLIO
W3BECTHO, YTO ANA Xopollei pa3bopunBoCcTM MHPOPMALMOHHOM PeYn B LUYMHbIX CTAaHLUMAX C TeHAEHUMEN
K MOBbILWEHHOW Ty/AKOCTW, no3gHel pesBepbepaunm K3 cBA3aHHbIX 06BEMOB UM OMACHOCTbIO
3Xo0006pasoBaHUt cneagyeT BblOMpaTb 30Ha/IbHO-pacnpefesieHHble LEenovyku TFPoOMKOroBoputenen ¢
HaNpPaBNEeHUAMM AKYCTUYECKMX OCel Ha mecTa Haumbonbllero CKonseHuAa naccaxupos. [pun atom B
peyeBbIX CUCTEMAX OTAAETCA NPeanoYTeEHNE CpeHe- U MaJIOMOLLHbIM FPOMKOTOBOPUTENIAM, MMEIOLLUM
Xopollee OTHOLWEHWE CUrHaA/Wym B AmManas’oHe CPeAHMX M BbICOKMX YacTOT M MEeHbLUy OTAauy B
AManasoHe HM3KKX YacToT (HuxKe 200 ly), Mano BAMAIOLWENO HA yBeNYEHWNE Pa3bopUunMBOCTM peyn.

PacyeT MMHUManbHO Tpebyemoi o6LLel aKyCTUYECKOM MOLLHOCTWM 3BYKOM3/ydaTenen cnegyet
npoBoAnTb No dopmyne

P >0,37-10" - L. 10 el
T ,(4.17)

rge V - o6Wwmin Bo3gyLWwHbIM 06beM 3ana CTaHUUK, M3;



T - Bpemsa pesepbepaumu, c;

LTPC6 (f) - Tpebyemble YpPOBHM 3BYKOBOrO AaB/eHUsA, AB, B OCHOBHbIX YacTOTHbIX MOAOCaXx
(HM3KKMe, cpegHUe, BbICOKME).

Ons TouHbIX pacyetoB no popmyne (4.17) cneayet yyecTb AONYCTUMbIE YPOBHM LUYMA B OKTABHbIX
nosocax yactoTt (Tabavua 4.1) npu ToM ycnoBun, 4To obecneyeHne 3TUX YPOBHEN B UCC/IeLyeMOM 3ae
CTaHUMM yXKe OOCTUTHYTO Ha npeablaywux 3Tanax pacyeTa. [Janee cneayeT yBe/MUUTb BEAUYUHDI
pacyeTHbIX YPOBHEM 3BYKa B KaXKAOM AMana3oHe 4acToT Ha Tpebyemoe oTHoweHue curHan/wym. Mpu
3TOM cyMTaeTcs AONYyCTUMbIM obecrneuynTb OTHOWEHME curHan/wym He meHee 15 ab B AmanasoHe
BbICOKMX YacToT; He meHee 10 ab - B Anana3oHe cpegHMX 4acToT, N J0CTaTOYHbIM B 5 - 6 ob - B AnanasoHe
HU3KMX YaCcToT.

OnAa OpPUEHTMPOBOYHBLIX PACYETOB MOMKHO MCMO/Ib30BaTb OObLIYHO PEKOMEHAYEMbIN CpeaHui

YPOBEHb 3BYKa Ha CTaHLMM METPOMOANUTEHa, paBHbiii  P° = 100 b, ncxoas M3 KoToporo dbopmyna
(4.17) npeobpasyeTcs K BuAy:
5V
P _>0,37-10° .=
T (4.18)

Obwylo MWHMMANbHO TPebyemMyto 3/IEKTPMYECKYID MOLLHOCTb MCTOYHWMKOB 3ByKa cneayet
onpeaenato no popmyne

P > B
m (419

roe n. KNJ, 3sykounsnyyaTenei (06bi4HO He bonee 1%);

M - nuK-paKTop aKycTUYecKoro curHana (y cpegHen peum He 6onee 5).

Tpebyemyto 06LLYHO MOLWHOCTb CUCTEMbI 03BYYEHWUSI HAA0 PAaBHOMEPHO pacnpesennTb CUCTEMOW
n3nyyatesnen NO BCEM 30HAM HaXOXAEHWSA nacca*kMpos. [pyM 3TOM MMHMMaNbHO Heobxogumoe
KONMYECTBO FPOMKOrOBOpUTENIE U CTPYKTYpPa MX pasMeLleHuns (LLenouyku, peLleTKu) onpenenstorcs,
NCXOAA N3 KOHKPETHOro 06beMHO-NIaHNMPOBOYHOTO PeLLeHMNA 3a1a CTaHUMM METPONONTEHA, Ha OCHOBE
ABYX YCNOBWNIA:

1) B KakaoW, gaxe camol yAaneHHOM, TOUYKe 03By4YeHWUs ypoBeHb NPAMOro Mons usnydartens
OOJIKeH bbITb He MeHee YeM B 2 pasa Bblle YPOBHA peBepbepalMOHHONM COCTaBAAOWEN NOAA, YTo
ABNAEeTCA HeobXxoAMMbIM ycnoBrem obecneyeHus xopollei pasbopumsocti peun (ocobeHHo TpebyeTca
BbINO/IHEHWE 3TOrO YC/I0BUA B ANaNa3oHe CpeaHUX U BbICOKMX YacToT);

2) pasHOCTb X0[a MO BPEMEHM MeXAy COCeAHUMMU U KaxKAbIMU MOCAeAyOWMMU B LEnodKe
rPOMKOroBOPUTENAMMN A0/KHA BbiTh AarKe B TOYKE MaKCMMa/IbHOMO 3anasAblBaHUA B 30He BOCMPUATUA
3BYKa He 6onee 20 Mc, UTO COOTBETCTBYET Pa3HOCTU X043 NO PacCTOSHUIO OKoJI0 7 M (MocneaHee ycnosue
npeaycMmaTpmBaeT 0AUHAKOBYH MOLLHOCTb U3/ly4EeHUSA BCEX MCTOYHUKOB 3BYKa).

Ncxoaa ns 1-ro ycnoBma MoXKHO onpeaenntb paanyc 4eiMcTBusA NPAMOro 3ByKa CUCTEMbI 03BYYEHUA:

BD(0)

R, ~0,1
M
, (4.20)

roe B - noctosHHaa nomelleHMsa CTaHUMKM MEeTPOoMno/siMTeHa, 3aBucALLAA OT Auana3oHa 4acTtoT

(HM3KKMe, cpeagHUe, BbICOKME);
D(®)
- NOKa3aTeNb HanpPaB/AeHHOCTU U3yYaTeNa Ha Uccnedyemyto TOYKY B 3aBUCMMOCTU OT yria

e (B TOM e ananasoHe);

M - oblee 4YMCAO FPOMKOroBopuTenein B UCCAelyeMOoin 30He 3a/a CTaHUMWU, Ha KoTopoe nocne



npeanBapuUTesIbHOro aHasinM3a pacnpeaeneHa MMHUMabHO HeO6XOAMMaﬂ 06LU,aFI MOLWHOCTb 03BYy4€HUA U
KOTOpOE ABNAETCA ONTUMAJ/IbHbIM NO reOMeTpun 3as1a CTaHUUN METPONOINTEHA.
YunTbiBaA, 4TO BE/IMYMHA MOCTOAHHOM CTaHUMN yXKe onpeaeneHa akyCTU4eCKMmM pacyeTom, a

napameTp ( ) COBpPEMEHHbIX aKyCTUYECKUX CUCTEM XOPOLLO U3BECTEH, TO, BapbuUpysA BEAUUYUHDI Rd
n M, MOXHO AONOJHUTENBHO ONTUMM3MPOBATb pacnpesesieHne rPOMKOrOBOPUTENEN NO OrpPaXKAeHUAM
3ana CTaHUuuK.

CnefylowmMm 3TanomM 3/1EKTPOAKYCTUUYECKOro pacyeTa ABNAETCA PacyeT MNOAs YPOBHEW M ero
HEepPaBHOMEPHOCTU B 3aBUCMMOCTU OT NPEeABAPUTENBHOIO PELIEHUA O PAa3MELLEHUN FTPOMKOroBopUuTene
Ha CTeHax WU/ Ha CBOA4aX 3a/1a CTaHL MM METPONOINTEHA (MW Ha TOM U ApYroli NoBepPXHOCTAX); MPU 3TOM
KaXkObl Y4aCTOK O0O3BYYMBAEMOW OLHMM T[POMKOrOBOpUTENEM MMOLWAAKM  annpOKCUMUpPYeTCs
NPAMOYrONbHUKOM, pa3Mepbl KOTOPOro ONpeaenAtTCA BbICOTOM NOABECA, HAKIOHOM aKyCTUYECKUX OCel
M 3KCUEHTpUCUTETaMWU 3INAUMNCOMA0B, MOAENMPYIOWMX Auarpammy HanpasB/eHHOCTU  KaXKAoro
rpomkorosoputena. [apameTpamu  34ecb  ABAAKOTCA  NpeABapuTENbHO  BblBpPaHHbIM  TMN
rPOMKOrOBOPUTENIA, €ro YyBCTBUTENbHOCTb, CpeHee CTaHAapTHOE 3BYKOBOE AaBJieHWEe U 3aBUCMMOCTb
AMarpaMmbl HaNPaBAEHHOCTUM OT 4acToTbl. Lenbio AaHHOro pacyeta ABAAETCA NPOBEPKA TOYHOCTU
npeaBapuTesbHOrO pacyeTa OMTUMANbHOTO OTHOLIEHWUA CUTHAA/WIYM M AOCTUXKEeHMe Tpebyemoi
JOMYCTUMOI HepaBHOMEPHOCTM noaa +/- 3 ob. MeToanKa 3TMX pacYeToB XOPOLLIO U3BECTHA U NOAPOBHO
N3/10’KeHa B COOTBETCTBYIOLLLEM CNPAaBOYHOM AnUTepaType.

B cnyyae npaBuAbHOCTM NPOBeAEHHOro pacyeTa MPaKTUYECKM BCe 30Hbl 03BYYMBAEMOro 3ana
CTaHUMW METPONOAMTEHA OKaxKyTcA PaKTUUEeCKM B 30HEe AENCTBMA NPAMOro 3BYKa, YPOBEHb KOTOPOro
onpeaenaeTca caeayoWnM BbiparKeHnem:

L,=201gp +201gD(0)-20 1g(r/r0)+94, (4.21)

V2

rae - CpegHee CTaHOapPTHOE 3BYKOBOE AaBJ/IEHUE, pa3BMBaeMoOe rpomMmKorosoputTenem Ha

PaccToAHMM ZO =1m, Na.

KoHTpo/ibHbIE pacyeTbl ypoBHEW 3ByKa no dopmynam (4.18) - (4.21) no3BonaT npoBepuTb
NPaBUIbHOCTb BbIOPAHHbLIX TUMOB, MECT Pa3MELLEHUS M  HaMpaB/AEHHOCTM aKYCTUYECKUX oceit
pacnpefeneHHON cucTeMbl 03BYYEHMUA.

B 3aKnloyeHMe 3/1eKTPOAKYCTMYECKOro pacyeTa c/iedyeT MNpPOBECTM KOHTPO/bHbIVA pacyeT
pa3bopuUMBOCTM peYM B 30HE HAUXYALINX YCOBUIA CNYXOBOrO BOCNPUATUSA, T.€. B MECTE MUHUMA/IbHOTO

YPOBHS NMPAMOTo 3BYKa L“p (r) .

Mpwn KOPPEKTHOCTU BCErO NPOBEAEHHOIO Nepes STUM PAcyeTa MOXHO UCMO/b30BaTb YNPOLLEHHbIN
MeToZ, pacyeTa pa3bopynBOCTN peyn No 6 OCHOBHbIM OKTaBHbIM NOI0CaM C LeHTPabHbIMKW YacTOTaMMU:
1) 250 lu; 2) 500 u; 3) 1000 lu; 4) 2000 lu; 5) 4000 u; 6) 8000 Iy, MocneaHAs YacToTa, CTPOro roBops,
OO/IKHA OTHOCUTbCA K LUeHTpasbHOM 4YactoTe 6000 I, cooTBetcTBYylOWEN nocnegHeir, 20-1 nosoce,
paBHOM pa3bopunMBOCTM pPyccKon peun. [lanee onpeaenaetca ypoBeHb owyuieHna ¢opmaHT E B Kaxkaoh
nonoce no cneaytouweit popmyne:

E=L,-L, (4.22)

L

roe P - pacyeTHbIN ypoBeHb 3ByKa B AaHHOW 30He cTaHumm, Ab;

I - paCYeTHbIN YpOBEHb LyMa B AaHHOM noJsioce YyacToT, ab.
MpumedaHne. PopMaHTbI - 3ITO OCHOBHbIE CMEKTPA/IbHbIE MAKCUMMYMbl 0606LLLEHHOTO CNIEKTPa peyn,
COBOKYMHOCTb KOTOPbIX OnpeaenseT pasbopunBoCcTb NepesaBaeMoint pedesoit MHGopmaLmu.

3atem onpeaenaetca KoapduumeHT pasbopuMBOCTM B KaxK4O0M nonoce:



woLE+6
30 | (4.23)

YTO NO3BOAAET ONpeAennTb GOPMaHTHYIO pa3bopuneocTs (1 - 6 - HOMepa OKTaB):

A= 0,05[W, + 3W, + AW, + W, + SW + W] (50

Mo popmaHTHOM pasbopumnBocTM A onpeaensaeTca cnorosas pasbopunBoctb S no Tabanue 4.2.
Tabnnua 4.2

3aBMCMMOCTb CIOrOBOIM pPa3bopumnBocTm S
oT dopmaHTHOM pasbopumBocTm A

A | 025|030 035|040 045|050 | 055|060 | 065|070 | 0,75 | 1,0

S,% | 46 54 62,5 69 75 80 84 87 90 92,5 | 95,2 | 100

O6ueli 3agayelt pacyeTa A0MKHO BbITb 4OCTUNKEHWE C/IOFOBOM Pa3bopUMBOCTM PeUM BO BCEX 30HAX
CTaHUUM meTpononunTeHa He meHee 80%.
Mpn KUCNONb30BaHMM B aKYCTUUYECKUX pacyeTax oOObIMHO MNPUMEHAITCA [Ba  KpuTepusa

pasbopumsocTu: RASTI (6bicTpan oueHKa MHAEKCA Nepeaayn peyn) u D5° (nHpekc yeTkocTH). 3HaYeHus
NepBOro N3 HNUX He A0NXHbI 6bITb MeHee 0,75, a BTOpOro - He meHee -3 ab.

4.3.7. AKYCTMYECKOE W 3JIEKTPOAKYCTUYECKOE TMPOEKTUPOBAHME CTaHUWUIMA METPONoNTEHA
3aBepLLUaeTca BbIBOAOM [laHHbIX (CeAbMOW 3Tan akyCTUUYECKOro NPOEKTUPOBAHUSA MO PUCYHKY 4.2) No Bcem
TpebyembliM aKyCTUYECKMM NapameTpam CTaHUMN METPONONTEHA C HEOHXOANMMbBIMWN PEKOMEHAALUNAMM
Nno oTAesike U KOHGUIypaumm orpaxKaeHnii, a TakKe ¢ TpeboBaHUAMM MO PA3MELLEHMIO U TEXHUYECKMUM
XapaKTEPUCTUKAM aKyCTUYECKUX CUCTEM A8 O3BYYEHUA CTaHUMN.

4.4. MeToAMKa aKyCTUYECKOM PEKOHCTPYKLUK
OEVNCTBYIOLLMX CTaHLMIN MEeTPONOnTEHA

Mpy NOArOTOBKE K PEKOHCTPYKLMU AEWUCTBYIOLMX 3a/0B CTAHUMA METPOMNOAUTEHA, T€ U3 HMUX,
3KcnayaTauusa KOTOPbIX BblABMAA aKyCTUYECKUA aAuckompopT (4To HabawopaeTca Ha 6onbluMHCTBE
CTaHUMIN 6e3 MeponpuATUIA MO LWYMO3aLLUTE, MNOBbLILEHHON MYJIKOCTU 3aN1a CTaHLUMU U HEKOPPEKTHbIM
pa3smMeLLeHNEM CUCTEMbI FPOMKOTOBOPUTENIEN), HYKAAOTCA B pa3paboTKke aKyCTUYECKOM YacTu NPOeKTa
PEKOHCTPYKLMKN KaK HEOTbEMIEMOWM YacTN OOLLEro NPOeKTa PEKOHCTPYKLMM 3a0a CTaHLUW.

Pa3spaboTKa NpoeKTa aKyCTMYECKON PEKOHCTPYKLMKM 3ana CTaHLMM BKAtoYaeT B ceba cnepyowme
3Tanbl.

4.4.1. TNoAroTOBUTE/IbHbIN 3Tan, COCTOAWMMA B O3HAKOMJIEHMM HA MecTe C aKyCTUYecKoM
06CTaHOBKOW 3a/1a CTaHUMWU, CYOBEKTUBHOM OLEHKe YpOBHElM LWymoBOro ¢oHa M pasbopynmBoCTU
MHGOPMALMOHHOM peyn, NOAFrOTOBKE M aHaNM3e MaclITabHbIX YepTerkel 3ana CTaHLMN MEeTPONOIUTEHa,
NnoAroToBKe W NOBEPKE N3MEPUTENbHbBIX KOMMNIEKTOB NpnbHopPOoB..

4.4.2. HatypHoe obcnegoBaHMe aKyCTUYECKUX YCNOBWIA 3ana cTaHuumu. [lepen Havanom
obcnenoBaHnA HeobxoAMMO MPOBECTU PA3METKY TOYEK M3MEPEHWUIA C Tem, YTOObl OHM OXBATWU/IN BCe
Hambonee NOKasaTe/ibHble U KPUTUYHbIE B OTHOLUEHUM AKYCTUKM 30HbI, Tpebylowmue obs3aTenbHoro
aKYCTMYECKOro KOHTPOS, MOAPO6HO yKasaHHble B NpeablayLLeM pasaene.

AKYCTMYECKME M3MEPEHUS NPOM3BOAATCA B C/ieAyloLel Nocieg0BaTe/IbHOCTH.

4.4.2.1. '3amepeHUs OKTaBHbIX YPOBHEN 3BYKOBOM MOLLHOCTM ABUKYLLErOCA NOe34a Npu BXo4e Ha
CTaHUMIO (NPW  OTCYTCTBMM COOTBETCTBYHOLWMX MACMOPTHLIX AAHHbIX WAM  [aHHbIX CheuManbHo
NPOBEAEHHbIX W3MepeHUI). U3mepeHua npoBoaATcA B MYCTOM 3aje CTaHUMM C Heobxoammol



CTaTUCTUYECKOWN BbI6OPKOIA.

4.4.2.2. l3amepeHna WyMOBOro pexKMma CTaHUMKM BO BCEX OTMEYEHHbIX TOYKax cornacHo OCT
23337. amepeHusa nposogATca B "yac nuK", Npyv NOAHOM 3aN0JAHEHUW CTAHLLMW, NPU BbE3AE Ha CTaHLMIO
1 - 2 noe3goB M Npu MUX OTCYTCTBUK. MMONHOE KOAIMYECTBO TOUYEK U3IMEPEHUN U MPOAONKUTENBHOCTD
BbIOOPOK A0/1KHbI COOTBETCTBOBATb TPebyeMOol CTaTUCTUYECKOM NOTPELUHOCTU PE3Y/IbTaTOB U3MEPEHUIA.

4.4.2.3. NamepeHusa BpemeHn pesepbepaumm nposogaTtca B 06A3aTeNlbHOM NOpAAKe B NyCTOM 3a/1e
cTaHuumn cornacHo FOCT 24146. nA KOHTPOJ/IbHbIX U3MEPEHUIH BpemeHn pesepbepaunn moryt 6biTb
MCMONb30BaHbl  AOMONHUTENbHbIE  [dHHbIE  WU3MEPEeHW WymMoBOro ¢GOHAa HA  COBPEMEHHbIX
NporpammMmmnpyembiX CMEeKTPOaHanM3aTopax, WMEeIOWMX COOTBETCTBYIOWME CMeHHble mogyan. B
nocsiegHem c/iy4yae usmepeHusa NPoBOAATCA B 3aMO/IHEHHOM 3as1e CTaHLMW.

4.4.2.4. KoMmnaeKc 3NeKTPOaKYyCTUYECKMX U3IMEPEHUI, BKIIOYAIOLLNX U3MEPEHUA NOAS YPOBHEN,
YaCTOTHOM XapaKTepPUCTUKM nepenadm 1 HepaBHOMEPHOCTM 3BYKOBOTO NoJiA B 1/3-0KTaBHbIX (OKTaBHbIX)
nosocax 4acTtoT. Bce mM3mepeHns MpoBOAATCA B MyCTOM 3aje CTaHUMM, B HOMMHA/IBHOM peXume
03BYyYeHUA, MPU NOJAYE HA BXOL CUCTEMbI PO30BOrO LUYMa.

4.4.2.5. NcnbiTaHna pa3bopumMBOCTM peyn Ha CUCTEME O3BYYEHMA 3ana CTaHuuu cornacHo NOCT
25902. lpwn CNOMKHOCTU OpraHU3auuM apTUKYIALMOHHBIX WMCNbITAHUA Ha AEUCTBYIOWMX CTaHUMAX
MEeTPOMNO/IMTEHA AOMYCKAETCA MCMO/Ib30BAHME PACYETHOrO METOAA OLEHKM pa3bopyumBOCTM peun no
dopmynam (4.21) - (4.23) Ha OCHOBAHMUM AA@HHbIX HAaTYPHbIX U3MEPEHWNIN OKTaBHbIX YPOBHE NOAE3HOro
CUrHana W wWwyma. [Jonyckaetcs TaKKe WCNosib3oBaHMe MNpuOOPOB M NPOLECCOPHbIX YCTPOMCTB,
NPOBOAALLNX U3MEPEHNA Pa3bOPUNBOCTM METOLOM OLLEHKM MHAEKCa Nepeaaun peun (RASTI).

4.4.3. NabopaTtopHasa n KamepanbHaa ob6paboTKa pesynbTaToB M3MEPEHUI MO3BONSAET MNONYYUTb
NOSHYI0 MHOOPMALMIO O LUYMOBbLIX, aKYCTUHECKUX M 3SNEKTPOAKYCTUUYECKUX XapaKTepUCTMKax 3ana
CTAaHUMKM MeTponoanTeHa. 3aecb HEOBXOAMMO Yy4YecTb, YTO B CBA3U C TEM, YTO U3MEPEHMUA BPEMEHU
pesepbepaunm U U3MepeHuUa NoNA YPOBHEN NPOU3BOLMAUCE B NYCTOM 3asie CTaHuuMu, Npu obpaboTke
pe3ynbTaToOB U3MEPEHUI CaefyeT BBOAUTb MOMNPABKM HA MAKCMMAJ/IbHOE 3ano/IHEHME 3ana CTaHUMK
naccaxkmpamu B "dacbl nuK". [na atoro Heobxoaumo, ncrnonb3ya Gopmyny dMpUHra, BBOAUTb NMyTEM

AA
obpaTHOro nepecyeta MoOnpaBKy T p3 pacyeta 0,5 m2/uen. cornacHo MpunoxeHuto E. 3To gaet
BO3MOHOCTb paccuMTaTb Kak Bpems pesepbepaumm 3ano/HEHHOTO 3a/1a CTaHUMKM, TaK M NOMNPaBKU Ha
CHUXEHME YPOBHEN 3BYKa NPU 03BYYEHMUWN B COOTBETCTBYHOLLMX OKTaBHbIX NOAOCAX AL no cnepyrowmm
dopmynam:

AL =10 lgi
3, (4.25)

rae ~ " - obwwuii ¢oHa I3M 3ana CTaHUMM, NOJYYEHHbIM HA OCHOBE WM3MEPEHMUI BpemeHwu
pesepbepauun B NycToM 3aje CTaHLUu;

A3 = An + AAnac

- obwuit ¢oH 3I3M 3ana CTaHUMKM NPU  MaAKCMMAZbHOM 3aMOJIHEHUMU

naccaxkumpamu. BeanunHa ac paBHa:

A‘Anac = 2Sn0naal (f)' (4.26)

roe "™ - paowaib nosaa CTaHumu, m2;

al(f) - 231 cToAWMX NACCaXKUPOB NPU NNOTHOCTU paccTaHoBKM 0,5 m2/uen.

4.4.4. AHanu3 pesynbTaToB M3MEPEHWUIN CAYKUT OCHOBAHMEM AN TEXHUMYECKOro 3aJaHuA Ha
pa3paboTKy aKyCTUYECKOM YacTU MPOEKTa PEKOHCTPYKLMU 3a/10B CTaHUMW. Mpu 3TOM cama MeTogMKa
aKyCTUYECKOro NPOEKTUPOBAHUA 34eCh B MPUHLMIME A0NKHA COOTBETCTBOBATL O6LLLEN CTPYKTYPHOMN cxeme
(p1cyHOK 4.2). OgHaKO B JL@aHHOM C/ly4ae [O/MKEH YUUTbIBATbCA GAKTOP CYLLECTBOBAHUSA Y¥Ke MOCTPOEHHOM
CTaHUMW C COOTBETCTBYIOLLMMM KOHCTPYKLMAMKW OrpaxaeHui. Bcneacteme 3TOro  aKycTuMyecKas



KOppeKuua 3ana CTaHuMK (3Tanbl 2-1 1 4-1 No pUCYHKY 4.2) goNKHa BbITb COBMeLLEeHa B OAMH 3Tan, nocae
3aBepllIeHns KOToporo Heobxo4MMO MNpOBeAeHME KOHTPO/bHbLIX aKyCTUYECKMX M3MepeHui. Takke
KOHTPO/IbHbIEe M3MEpPeHUs O0/KHbl 6biTb NPOM3BEAEHbI MOCAE 3aBEPLUEHWUA 3JEKTPOAKYCTUYECKOW
KOppeKLuun 3ana CTaHLuUK.

4.5. Mpumep aKyCTUYECKOro NPOEKTUPOBAHWA 3313 CTaHUMK
B YPOBHE NOCag04HOM NAATPOPMbl METPONOANTEHA

PaccmaTpuBaeTca TMMOBOM MNPOEKT 3ana CTaHUMM B YpPOBHE MNOCaAo4YHOW nnatdopmbl
METPOMNO/IMTEHA ME/IKOTO 3anoXeHus. CxemMaTUyeckM naaH M NPOAO/bHbIA paspe3 3aja CTaHUUK
n3obpaxeHbl Ha pucyHke 4.4. Mo obuwelt ¢opme 3an craHUMM O6AM30K K MNPAMOYrosibHOMY
napannenenuneay c pasmepamm B naaHe 162 x 17,6 m npu obuien BbicoTe 3a1a ~6 M; PN 3TOM LUMPUHA
nocazo4Hol nnatdopmbl cocTaBaneT 10 M M BbICOTa KECCOHMPOBAHHOIO NOTO/IKA Hag Hel ~5 m. CTaHuuK
TAKOro TMNa noJiy4Mam AO0CTaTOYHO LMPOKOE PacnpoCcTpaHeHUe.
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PucyHOK 4.4. CxemaTMYeCKuUii N1aH U NPoao/bHbIN paspes
3a/1a CTaHLMM METPOMNOINTEHA ME/IKOTO 3a/103KeHNA

TaK Kak obcnegyemble 3a/bl HE UMEIOT pasgenaemMbix 06beMOB, TO, HECMOTPSA HA AWCNPOMNOPLMOHANBHOCTL UX OCHOBHbIX Pa3MeEPOB, PacyeTbl BPeMeHM
pesepbepauun T, obuiero GoHAa 3ByKOMOT/IOLLEHUA A M NOCTOAHHOM NomelleHMsA B cnegyeT NpoBoauTb Ha OCHOBaHUM GOPMYAbI DUPUHTA.

T,(f) a(f) y
Huxe B Tabanue 4.3 npuBeaeHbl pesyibTaTbl pacyeToB BPpeMeHW peBepbepauunm 3ana CTaHUuUK , cpeaHero K3I M NOCTOAHHOWU NOMELLEHUA

B, (/f)
0 f . MHTepbep 3ana cTaHUMKM B ypOBHE MOCaA0YHOMN NAaTdopmbl: MO - WANPOBAHHbLIA KaMeHb, CTeHbl - F1aAKue MAUTbl, NOTO/IOK U CBOAbl - BETOHHbIE
MOBEepPXHOCTK C No6esIkoi 1 MOKPaCKoN. 34ech e, B YUETBEPTOM CTPOKE NpMBeAeHbl Pe3y /ibTaTbl U3MEPEHUIA YPOBHEN 3BYKOBON MOLLLHOCTU MOABUMKHOIO COCTaBa

L
Npu BXOAE Ha CTaHUuio ~ max () . Bce pacueTbl NpoM3BOAMANCH U3 YCAOBMA MUHMMA/IbHOIO 3aN0IHEHNA 3a01a CTaHUMM naccaxkmpamu (~6 yen./m2).

Tabnuua 4.3

T B
PesynbTaTbl pacueTos BennunH 0, &o 0



y . L
M U3MEepeHUn yposHen Mmax

BenmmumHb f, Tu
125 250 500 1000 2000 4000
T, c 2,6 2,3 2,1 2,0 1,9 1,7
0
ansda 0,11 0,12 0,13 0,14 0,15 0,16
0
B, M2 976 1077 1180 1286 1394 1505
0
L , IOb 86 91,5 99 97 86 77,5
max

. y R ~
Mpu 3TOM CpeaHuit pagmnyc AeNCcTBUA NPAMOro 38yKa ~ 0 cornacHo popmyne (4.7) coctaBaan BennumnHy nopagka = 12 m. OTcroaa cneayert, 4ToO MaKCMManbHO
o r
HebNaronpUATHLIMM MECTaMu A8 BOCMPUATUA PeYEBON MHPOPMALIMM NPU NOAXOAE ABYX BCTPEUHbIX NOe3/108 ABAAOTCA TOYKM HA OCU 3a/1a CTaHUuu, T.e. npu ! =
L
5 -7 m. Torga pacuyeT ypoBHA wymosoro ¢oHa no popmyne (4.6) gna ypoBHA ~ M3X Ha MoNOCE MaKCMMAJIbHOTO M3ny4YeHua cornacHo Tabauue 4.3 npu 500 Iy,
L, ~ o
noKasbiBaeT BennunHy ©° = 84,5 ab. CornacHo e Tabnuue 4.1 nonydyeHHana BeNMUYMHA OKasblBaeTCA ANA BblGPaHHON NOAOCHI YacToT Bonbwe Ha 6,5 Ab
. L y
AO0MYCTUMON BEAMYMHBI ~ 7°T = 78 ab. YunTbiBan, 4TO NpaKkTUYECKU BCA naaTdopma HaXoAUTCA B 30HE AENCTBMA NPAMOro 3BYyKa, ANA pacyeTa Tpebyemoro ans

A
[OCTUXKEHUA HOPMATUBHOTO YPOBHSA LYMOBOro $poHa obLiero ¢oHa 3syKonornoweHna ™ cnesyeT npumeHnTb He ynpolleHHylo dopmyny (4.9), a NpoBoAUTb
pacyeTbl No Bapuaumu nonHol ¢opmynbl (4.6). CooTBeTCTByIOWME pacyeTbl MOKA3anMn, YTO YKasaHHOE YC/IoBME BbINOMAHAETCA Npu obecneyeHnn NoCTOAHHOM

B
nometyeHms P 2 2200. OTctoaa no popmyne (4.2) cneayer, uto cpeaHuii K3M 3ana cTaHumm fonxeH Bospactv go & > 0,2.
YuntbiBad HeobXxoAMMOCTb BBEAEHMA B MHTEPbEp 3asla CTaHUMM 3BYKOMOI/IOWANOLWEN OTAENKW, Hago OTAenaTb MNOTOMIOK Hag, nonom naatpopmbl
CTaHAapPTHbIMU 3BYKOMOMOLWAWMMM NAUTamu, umetowmmm K3M 0,3 - 0,6 B AnanasoHe OT HU3KUX K BbICOKMM YyacToTam (cm. MpunoxkeHune [1). HuKe, B Tabauue 4.4



npueeaeHbl pesyabTaTbl pacdeta cpeaHero K3 3ana ctaHUMM meTponoamTeHa

B,(f)

a,(f)

npuBeAeHbl TaK}Ke pe3ynbTaTbl PacCYETOB YPOBHEM WymoBoro ¢poHa no opmyne (4.6).

, BpemeHu pesepbepaumm

PesynbTaTbl pacyeToB BE/MYUH

a(f) T.(/) B(f), L)

BenuumHel f, T'u
125 250 500 1000 2000 4000
ansba (L) 0,17 0,18 0,21 0,23 0,25 0,26
1

T (f) 1,6 1,4 1,2 1,1 1,0 0,9
1

B (f) 1618 1734 2100 2360 2633 2776
1

L (f) 70,0 75,5 83,0 81,0 70,0 71,5
I

r(f)

M MOCTOSAHHOW MOMeLLLeHMA 3a1a CTaHLUUK

, PacCC4nUTaHbl YKa3aHHbIMU Bbllle METO4aMU NpU yCioBUU 3ByKOﬂOFﬂOLLI,3POLLI,Eﬁ OTAENKN NOTOJIKa CTaHUUWN Han I'U'IaTd)OpMOﬁ. B l‘IeTB(E[l)TOl}J‘I CTpOKe

Tabnuua 4.4



N3 cpaBHeHMA ypOBHEM LWYMOBOro ¢oHa, PacCYMTaHHbIX NPM 3BYKOMNOr/OLWAloWeE OTAeNKe
LEeHTPaNbHOM YacTM NOTO/IKA CTaHUMM METPOMOAMTEHA C AOMNYCTUMbIMKU YPOBHAMWM LIYyMa B
COOTBETCTBYIOLWMX OKTaBHbIX nonocax no Tabauue 4.1, cnegyet, 4yto B AuanasoHax 500 - 1000 I
HabnlogaeTca CyWwecTBEHHOE MpPeBbllEeHME HOPMATUBHbLIX YPOBHEN; KPUTUUYHLIM ABAAETCA TaKkKe
AnanasoH 4000 lu, BaXKHbIN ana obecneyeHus pa3bopumBOCTU pedyeBor MHbopmauuun. dpdeKkTnsHoe
CHU)KEHME YPOBHEN LWyMa B AMANa30He CPeaHUX YAaCTOT MOXKET BbiTb JOCTUITHYTO KaK CHUMKEHMEM LUYMA
B UCTOYHUKE WU Ke AONONHUTENbHbIM 3PPEKTUBHbIM 3aryweHnem BAMMKHUX OrparkaeHuit Yactu
MOTO/IKa, PACNO/IOXKEHHOT0 Haj NyTAMM, U CTEH HaA NyTAMM (CM. pUCYHOK 4.3). Bo3MOoXKeH TakXKe BapuaHT
C TWwartesbHOMW nNpopaboTKOM cUCTEMblI O3BYyYEeHMA, € Tem 4ToObl MO BCceM 30Ham obecneynTb
CYLLECTBEHHOE NpeBasinpoBaHmNe MNPSAMOro 3BYKa M BbICOKOE OTHOLLIEHWUE CUTHa/LLyM.

Heobxogumbim ycnoBMem pas 3TOrO ABASETCA AOCTUMKEHME ONTUMANbHOINO 3HAYEHUs BPEMEHM
pesepbepaLmMm 3ana CTaHLUK, YTO, €CN CPABHUTL AaHHble Tabanupl 4.4 ¢ 30HOM 06bEMHOrO ONTUMYMaA
Ha pucyHKe 4.1, obecne4yeHo BO Bcem Anana3oHe, Kpome YacToT HMKe 250 'y, MocnegHee TakKe A0MKHO
OblTb YYTEHO MpPM pacyeTe CUCTEMbl 3BYKOycuaeHMA. Kpome Toro, coxpaHeHWe MOMHOCTbIO
3BYKOOTpPAXKaloLWMX NOBEPXHOCTEM Ha BCeX CTEHAX 3a1a CTaHUMWN A0/IKHO NPUBOAUTb K BOSHUKHOBEHMUIO
adpdeKTa nopxaroLLero axa, KOTOPbI TaKKe MOXKET OTPULLATEIbHO MOB/IMATL Ha 3BYKOMepeaady peyeBoro
curHana. BcneactBue Bcero W3N0XEHHOTO MpPM  pacyeTe CUCTEMbl 3BYKOYCUJIEHUs Heobxoammo
obecneunTb oTHOLLEHWE curHan/Wym He meHee 15 A6 no Bcem AMana3oHam 4acToT BO BCeX 30Hax 3a/a

L
CTaHUMK, AN yero Tpebyemblit no ycnosmio (4.18) yposeHb 0 = 100 ab fonKeH 6biTb co3aaH Npu
paboTe cuctembl, KaK MMHMMYM B AuanasoHax 4yactotT 500 - 1000 u. WUcxoma m3 3toro, pacyer
MUHMMa/IbHO HEOBXOANMMOM aKyCTUYECKo molHocT no opmyne (4.18) npu T = 1,1 - 1,2 c npusoant

K BeINYMHE PaK = 5 BT, oTKyaa no popmyne (4.19) nonyumm tpebyemyto 3N1EKTPUYECKYIO MOLHOCTL 21

= 2500 BT. CoBpemeHHble LUMPOKOMO/IOCHbIE aKycTUYeCcKue UsnydyaTenn cpegHeit MoLWHOCTM UMetoT P,
= 25 BT, oTKyAa obliee KoNNMYECTBO TakKUX U3/lydaTeneit 40/KHO ObiThb B 3a/1e cTaHuMmn He meHee 100 wr.
OgHMM M3 Hambonee pacnpocTPaHEHHbIX CNOCOOOB pasMeLLeHUA U3iyyYaTenell B OAMHHbBIX U WYMHbIX
3a/1ax CTaHUMI ABAAETCA NOCNeA0BaTeIbHAA LLEeM0YKa NOTO/I0YHbIX TPOMKOIrOBOpPUTENEN, Pa3MELLEHHbIX

Mo LEHTPaNbHOW OCK 3afia CTaHuMM C warom ! = ['M (rpe [ ANVHa 3ana, M - obuee yncno
nsnydyaTenei), paBHbIM Ha AaHHOM obbekTe 15 - 16 m. Paguyc AeicTBMA NPAMOro 3ByKa Ana cnabo

HanpaB/iIeHHbIX UCTOYHUKOB 3BYyKa (cm. dopmyny (4.20)), y KOTopbiXx MapameTp D(®) 06bI4HO He

npesbiwaet 10, coctasnaeT npu B 2 2000 BE/IMYUHY NOpALKa 2 M, UTO ABHO He[0CTaTovHO. Bcneacreune
3TOro peKkomeHAayeTca pasgenuts obwyl Tpebyemyrd MOLWHOCTb M3Ay4eHUA Ha 3 LEenoyku wu3
BbICOKOCPEAHEYACTOTHbIX OCTPOHANpPaBAEHHbIX TPOMKOroBopuTenein MowHocTolo 12,5 BT, paBHOMepHO
pacnpefeneHHbIX MO LEeHTPasbHOM OCU CBOAA M BEPXHEN YaCTU CTEH (MK, eCn 3TO TEXHUYECKM TPYAHO
OCYLLECTBMMO, MO KOJIOHHAM CO CTOPOHbl MOCaZOYHbIX Maathopm). B aTom ciyyae makcMmasabHoe
yOaNeHMe NCTOYHWKA 3BYKA OT rO/10BbI MaccaXkMpa B KaXKA0M TOYKe 3ana CTaHLMK He byaeT npesbiwaTtb 5
M MPU BbICOKOM KOHLEHTPALUMM BEPXHUX 4YacToT. YKasaHHoe ycsioBue obecnedynmT Kak Tpebyemoe
OTHOLUEHME CUTHaN/WyM, Tak W XOpPOLUYID PaBHOMEPHOCTb noas. Pacyer pa3bopyuMBoCTM pedn no
dopmyne (4.24) nokasbiBaeT, YTO BenuMumHa A noscemecTHO npeBbilwaetr 0,65, yto obecneunsaer
cnorosyto pasbopumBocTb 6onee 90% (cm. Tabamuy 4.2).

B 3aK/toyeHMe npoBefeHHOro pacyeta HeObXOAMMO OTMETUTb, YTO YKA3aHHOEe MAcCMpOBAHHOE
pasmMelleHNe TPOMKOroBOpuTENEN ABNSETCS HeobxoauMbIM ycnoBuem obecneyeHusa Xopoluel
pa3bopumBoCTM peyeBor WMHPOPMAUMKM B 3ane WCCNEAOBAHHOM CTAHUMKM; MeHblUee KOJIMYecTBo
rPOMKOroBopuTeNein MOXKET ObITb MCNOMb30BAHO TOLKO NPWU YCIOBUMU MOKPbITUA 3BYKOMOT/OLLLAIOLLEN
OTAE/IKOM He TONbKO LEeHTPasibHOM YacTu CBOAa, HO M CBOAOB, PACMOMOXKEHHbIX HaZ MyTAMM, a TaKKe
BEPXHEN YacTu CTeH.

5. METOAbl USMEPEHNA N OLUEHKN LLYMA B MOMELLEHNAX
¥UNbIX N OBLLECTBEHHbIX 3AHUN
OT OABUMEHWA MOE340B B METPOIMOJIMTEHAX



5.1. O6buwme nosfoKeHus

5.1.1. Hactoawuit CBoa npasun paspaboTtaH Ha ocHose TpebosaHuii CH 2.2.4/2.1.8.562 [1], TOCT
12.1.036, FOCT 23337. MNpu paspabotke CBoga NpaBW/a y4yTeHbl PeKOMeHZauMuM MeXAyHapoAHOro
ctaHgapTa MCO 1996/1 [17].

5.1.2. OueHKy lWyma OT ABWXKEHWA NOEe3[0B METPOMO/IMTEHA B MOMELLEHMAX KUIbIX 30aHUN
Heobxo04MMO NPOBOAMUTL A/ HOYHOTO U AHEBHOFO BPEMEHW CYTOK. [pK 3TOM M3MepeHUs AonycKaeTca
BbINOJ/IHATL TO/MIbKO B AHEBHOE BPEeMA NpPU YCNOBUM, YTO CUTHA, PEFUCTPUPYEMbBINA MPU MPOXONKAEHUN
noesgaa, Bblgensaetcsa Hag yposBHem PpoHa He meHee yem Ha 3 ab.

5.1.3. KoHTpoaio wWwyma OT ABMXKEHMA NOoe340B METPONOAMTEHA LO/KHO NpeaLlwecTBoBaTb
onpeaeneHune BAMAHUA GOHOBOrO WymMa. Ecnm curHan, pernctpupyemoliii Npu NPOXoXKAeHUM noesaa, He
BblAenserca Hag ypoBHeM ¢OHA, OLEHKY LymMa OT ABMMKEHMA NoesfoB B COOTBETCTBMU C HACTOALLUM
CBOAOM MpPaBu/ BbINOAHUTb HeNb3A (cMm. 5.4.9).

5.2. Hopmupyemble napameTpbl U ONYCTUMbIE YPOBHM LLIYMA

5.2.1. lym, co3aaBaemblii B NOMELLEHUAX KUMbIX M 0OLLECTBEHHbIX 34aHUI OT ABUKEHMA NOe3408B
METPOMNO/INTEHA, HOCUT HEMOCTOSAHHbIM (NPEepPbIBUCTbIN) LWMPOKOMNONOCHbLIA XapaKTep C BblpaXKeHHbIM
npeobsagaHnem curHana B nosoce 4YactoT 22,5 - 90 My 1 noBTOpsieTcA C Nepnmoaom, onpeaenaembim
rpadvMKom ABUKEHMA NOe3a0B.

5.2.2. HopmunpyembiMmn MapameTpaMmu Lyma B COOTBETCTBMWM C HacToAwmm CBOAOM Npasun
ABNAIOTCA:

. L
- 3KBMBANIEHTHbIN (N0 3HEpPrun) yposeHb 3ByKa = AXE  nBA;

y L
- MaKCMMa/IbHbIN YPOBEHb 3BYKa A MaX  nBA,
OueHKa Wyma Ha COOTBETCTBUE AO0MYCTUMbIM YPOBHAM AOJIKHA NPOBOAUTLCA OAHOBPEMEHHO MO

obomm napameTpam Ly ocn " L max (cm. paspen 5.6).

5.2.3. JonycTumbie YpOBHM LWYMa, Ha COOTBETCTBME KOTOPbIM A0/KHA MPOBOAUTHLCA OLLEHKA
LUYMOBOFO BO3LENCTBMA B MOMELLEHUAX HKUAbIX U OOLLECTBEHHbIX 343aHWIN OT ABUMKEHWA Noe3noB B
MeTPOnonTEeHax, NPUHMMatoTca B cooTsetcteum ¢ CH 2.2.4/2.1.8.562 [1], FOCT 12.1.036 gns aHeBHOro
(c 7 no 23 4) n HouHorO (Cc 23 A0 7 4) BpemeHu cyToK no Tabauue 5.1.

Tabnnua 5.1
JonycTmble 3Ha4eHUs A1A OLEHKUN LIYMOBOrO BO34EeNCTBUA

Ha cooTeeTcTBMe TpebosaHuam CH 2.2.4/2.1.8.562 [1],
roCT 12.1.036

N HasHaueHMe nomelleHus |Bpewms|OKBUBAJISHTHHM MaxcuMaJlb HEIN
I.II. CYTOK | YPOBEHL 3BYyKa YPOBEHb 3ByKa
L , OBA|L , IOBA
A BKB, »OOII A max, nporI
1 [lanaTel OOJILHUIL M Cca-— IeHb 35 50
HaToOpMes, OllepalVOH— Houb 25 40

HBIe ©OOJIbHMUIL

2 KabuueTe Bpauen nosamu- |JIOeHb 35 50
KJIMHUK, aMOyJaTopuiy,
OMCIIaHCEePOB, OOJBbHUILL,
CaHaTOpPMUEB

3 KiaccHele nomemeHms, " 40 55




yueOHbEle KabOMHETH,
YUMUTEJbCKME KOMHATH,
AyIUTOPUM WKOJI U
OPYyIUX y4deOHBIX 3aBe-—
IOeHMM, KOHQEepeHL,—3aJlHl,
Uy TaJibHEE S3aJibl

BubamoTex
4 Xmmnele KOMHATH KBapTup, |eHb 40 55
XMJIBIE TIOMEeNIeHMS IOMOB |Houb 30 45

OTOHIXa, [AaHCMOHATOB,
IOOMOB-MHTEPHATOB IJIg
IpeCcTapesbtlx U MHBAJIU—
IOOB, CIlaJIbHEIE I[IOMEle—
HMS B IOETCKUX IOMKOJIb—
HEIX YUPEXIEeHUAX U
WKOJIaX-MHTEePpHAaTax

5 Homepa ToCTMHMIL To xe 45 60
Y XWMJIBIE KOMHATE 35 50
OBUEXU TN
3amnel kabe, pecTopaHOB, |deHb 55 70
CTOJIOBEIX

6 TOpTOBEIE 3aJiEl Marasu-— " 60 75

7 HOB, [NacCaxXmupckue

3aJiel ARpPONOPTOB U
BOK3aJIOB, IIPMEMHEIE
IIYHKTE [IPEeONPUATUN
OBITOBOTO OOCIIYyXMBAHUSA

[IpuMmeuaHue. [Ipu OLeEeHKe YPOBHEM 3ByKa OT HOEeMCTBYKOUMX JIMHUM
METPOINIOJIMTEHA OTKPHITOI'O 3aJIOXKEHMSA [NPMMEHSEeTCSs I[IONpaBka K IOMNYCTUMBM
ypoBHAM +5 1nBb.

5.3. CpeacTtBa namepeHui

5.3.1. U3smepeHne ypoBHel 3ByKa CreayeT MNPOBOAUTb LWYMOMEPAMMU, KOMOUHUPOBAHHLIMMU
N3MEepPUTENbHBIMU CUCTEMAMMU UAN ABTOMATUYECKMMM YCTPOMUCTBAMM, COOTBETCTBYOWMMM Knaccam O, 1
WUAN 2 N UMEIOLLLMMM HYacCTOTHYIO Koppekunto A no TOCT 17187.

MpumeyaHue. MpeanoyTeHne ciegyer OTAABATb MHTErpupylowmMm npubopam, NO3BOAAIOLLMM
HEnoCpPeACTBEHHO M3MEPATb 3SKBMBANEHTHbIN (MO 3HEPrMM) ypoBeHb 3BYyKa. TakMMKM npubopamwu
ABNAOTCA, HaNPUMep, BKAOUYEHHble B [OCYAapCTBEHHDbIN peecTp CPeAcTB U3MEPEHUIN U AONYLEHHbIe K
npumeHeHuto B Poccuinickolt deaepauum npnbopsl, Bbinyckaemble pupmamu: "Bruel & Kjaer" (LaHus) -
WMHTErpupyoWwmin wymomep tmna 2232, aHanumsatop tmna 2260; "Larson-Davis" (CLUA) - MHTerpupyroLnit
wymomep Tmna 814 n DSP80, aHanmsatop Tmna D2800 (2900); "SVANTEK" (MonbLua) - Wwymomepbl TUMNOB
943, 945, aHanuzaTtop Tmna 912AE.

JonyckaeTca npeaBapuTenbHas 3anvcb CUTHaAa Ha U3MePUTE/IbHBIN MarHUTOdOH ¢ noc/ieayoLei
06paboTKoM 3anncaHHON MHbOPMaLLUN.
5.3.2. CpeactBa U3MepeHUit SO/KHbI UMETb AeNCTBYIOLLEeE CBUAETE/ICTBO O MOBEPKeE.

5.4. Ycnosus v npasuaa npoBeaeHns U3MepeHui
5.4.1. IamepeHus ypoBHe# Wyma cieayet nposoauTb no FOCT 23337.

5.4.2. N3amepeHUA NpPOBOAAT HE MeHee Yyem B Tpex TOYKaX, PAaBHOMEPHO pacnpegeneHHbIX no
nomelLeHUIo He 6anyke 1 M OT cTeH U He Bamke 1,5 M OT OKOH nomelleHnit Ha Bbicote 1,2 - 1,5 m ot



YPOBHSA nona.

5.4.3. Tpn n3MepeHMAX OKHa M ABEPU A0XKHbI BbiTb 3aKPbITbl; GOPTOUKM U Gpamyrun Npu oueHKe
NIMHUI METPOMNO/IMTEHA 3aKPbITOTO 3a/I0XKEHUA - TaKXKe 3aKpbiTbl, MPU OLEHKE NIMHUIN OTKPbITOro
3a/10}KEHWNA - OTKPbITHI.

5.4.4. Bo Bpems U3MepeHuii LIyMa B NOMELLEHMM A0KEH HAXOANUTLCA TO/IbKO NEPCOHaN, 3aHATbIN
U3MepeHMem LWyma.

5.4.5. amepuTenbHbIi MMKPOGOH A0/KeH BbiTb HaNpaBieH B CTOPOHY IMHUN METPOMOAUTEHA U
yZaneH He meHee 4emM Ha 0,5 M OT onepaTopa, NPOBOAALLETNO U3MEPEHMUE.

y L
5.4.6. Mpu npoBeAeHUMN U3MEPEHUIA MaKCUMabHOTO YPOBHA 3BYKa A ™M Ha npubope A0MKHA

6bITb YyCTaHOB/NEHA AMHAMMYECKAA XapaKTepucTMka "meaneHHo" (T =1¢).

5.4.7. U3amepeHua cnegyeT BbINONHATb B Nepunoabl Hanbosiee MHTEHCUBHOMO ABUMKEHMA NOe340B: C
70094nnncl6 go 194 gHem n € 6 40 7 4 HOYbIO.

Jonyckaetca BbINONHATbL M3MeEPEHUA B Apyroe BpemA AHA, Hanpumep, Xapakrepusylolieecs
HAaMMEHbLWUMKN YPOBHAMKU GOHOBOIO LWyMa, C MOC/AeLYIOWMM NePecYeToM 3HAYEHUS SKBUBASIEHTHOIO
YPOBHSA 3BYKa 415 peXuma Hanbosee MHTEHCMBHOIO ABUXKeHUs noe3gos (cm. 5.5.3).

5.4.8. Bpema namepeHunsa T 401KHO 6bITb AOCTAaTOYHbIM 419 PEFUCTPALLUN HENPEPLIBHOW BbIOOPKY,

BKNIOYaIOLLEN He MeHee AecAaTu CobbITUI npoxoxaeHua noesga: T 2 3,5 -5 MuH npu U3MepeHnsx B

AHeBHoe Bpema u T 2 3,5 - 10 MWH NpUN U3MEPEHUAX HOYbIO B 3aBUCUMOCTU OT MHTEPBAJIOB ABUMKEHUSA
noesfoB Ha OL,EHMBAEMOW IMHUN METPONONTEHA.
5.4.9. MNepep npoBegeHUEM U3SMEPEHNI B KaXKA0M TOUKe HeobXxoaMMO OLEeHUTb BINsSHWE GOHOBOTO

L, L,
wyma B nomeuleHunn. ﬂ,/’lﬂ 3TOro0 U3MePAKT 3KBUBANEHTHbIN 9KB 1 MaAKCMMaA/IbHbIN max YPOBHU

(P) (®)
3BYKa 33 MHTEpBan BPemMeHM T, a TakKe ~ AXE p Amax  hOoHOBOrO LIYMa 3a BPeMs Mexay
@)
AL, =L, —AlL
MPOXOXKAEHNAMM noesgos. BbluncasaoT pa3HOCTU A oxe A oxe A oxB n
— _AT@®@)
Al’A max LA max Al’A max

AL AL o
Mpwn AXE < 3 nb U Amax < 3 nB OUEHKY LUYMOBOrO BO3/ENCTBUA OT ABUNKEHUA NOe3/10B
MeTpPOonoiInTeHa B COOTBETCTBMU C HacToAwmMM CBOAOM NPABUA BbINONHUTbL HE/b3A.

AL AL
Mpwn AXB <3 1B, HO Amax 2 3 46 oueHKy cneayet NnpoBoAUTb NO pe3ynbTaTam nsmepeHus

L
TONbKO =~ Amax

AL

AL
Mpwu Ao 2 3 pp p Amax 2 3 pf OLUEHKY creayeT NpoBOAUTb OAHOBPEMEHHO MO

L
M3MEPEHHbIM 3HaYEHUAM 060MX NAaPaMeTPOB LYMa, MPU 3TOM B 3HaYeHUa A XB noskHa BbITb BHECEHA
nonpasKa Ha ypoBeHb pOHOBOrO Wyma (cm. 5.5.3).
(D)
[na NoBbILWEHNA HAAEKHOCTU pe3ynbTaTa LenecoobpasHo M3mepeHua A °XE [OBTOPUTbL Nocie

BbIMOJIHEHUA U3MEPEHUI U yCpeaAHUTb No dopmyaam ns 5.5.2.

L L y
5.4.10. BbI6MpaloT TOUKY C HAMBOMbLINMM 3HAYEHUAMU A KB |y —Amax  [gpHejiiune M3mepeHns
(n 06paboTKy pe3ynbTaToOB) NPOBOAAT B 3TOMN TOUKE.

. L y

5.4.11. MNpuceamnsaloT pe3yabTaTaM U3MEPeHuin ~ AXE |y TAMX  gLinoaHEeHHbIM B BblGpaHHOM
Touke, Homep 1 n npoBoAAaT euwe n - 1 M3mepeHuin (aantTenbHocTblo T KaKaoe) 3KBMBANEHTHOTO U
MaKCMMaIbHOrO YPOoBHeM 3ByKa. ObLLee YNCNo N U3MepeHunit BbiIbUpaeTcsa 13 yC/10BUA, YTOOblI cymmapHoe

o . T =nT >30
BPEMSA BbINONHEHMA U3MEPEHNIA YPOBHEN 3BYKa B TOUKe 6b1N10 He MeHee 30 MuH (= ™ MUH).
I'Ipmmeanme. ,D,OI'IYCKaeTCﬂ nposect OAHO HU3MEpPEHUE 3SKBUBANIEHTHONO U MAKCMMAJZIbHOTO

>30
M

YPOBHEW 3BYyKa A/IUTENbHOCTbIO ~ ™ WH

5.4.12. 1o v nocne npoBeAeHna U3IMEPEHUI cieayeT BbINOAHATb KaIMbPOBKY CpeacTB U3SMEPEHUN



B COOTBETCTBUM C MHCTPYKLMAMM MO UX IKCMAyaTaunn. Ecam pesynbTaTbl KaAMBpoBKK pasnndatorcs bonee
yem Ha 1 ab, usmepeHua cnegyeT NOBTOPUTD.

5.5. O6paboTKa pe3ynbTaToB U3MEPEHUI

L A
5.5.1. M3 n M3MepeHHbIX 3HaYEHMI MaKCUMaNbHOrMO YPOBHA 3ByKa ™37 j=1 2, ... n, BbIGUpatoT
LA max, R
Hambosbluee 3HaYeHme ' W NPUHUMALOT €ro B Ka4yecTBe 3HAaYeHUA MAKCMManbHOTO YPOBHSA 3BYKA

3a BpemMA OLEHKHN WyMOBOTo BO3A€VICTBMF|.

L .
5.5.2. Tlo n u3mepeHHbIM 3HAaYEeHMAM SKBMBAJIEHTHOrO YPOBHA 3BYKA Aoksi j= 1 2 .. n,

y . L
PacCcynTbIBalOT CpeaHUN 3KBUBANIEHTHbLIN YPOBEHbL 3BYKa A%KB 33 CYMMapHOe BpeMsA BbINOJIHEHUA

. T
nsmepeHuin ~ " no popmyne

LASKB

=10 Ig lZlOO’MAW
iz (5.1)

NMpumeyaHue. Ecnn pasHuua mexkay HaMboNbWMM U HaMMEHbLUM U3 N3MeEPEHHDbIX 3HaYeHUM

A9B.7 he npeBblwaeT 5 4B, CPefHWUN SKBUBAJIEHTHbIN YpPOBEHb 3BYKa MOMXeT 6biTb BbIUMCAEH MO
dopmyne

= Z LA 9KB,i

nia .(5.2)

5.5.3. JKBMBa/NIEHTHbI YPOBEHb 3BYKAa, XapaKTepusyloWwmnn WwWymosoe Bo3aencTeue B TedeHue 30
MWH peannsaumnm pexkuma Hambosee MHTEHCUBHOTO ABUKEHMA NOE340B, BbIYUCAAIOT NO popmyne

+K+101g| 2rme | 410 1] L2 |15
iy 0 ,(5.3)

L

A sxB, M = ‘A DKB

rge K- nonpaskKa Ha YpPOBEHb ¢OHOBOI'O wyma, ,CI,E;
nT max nT ~

’ n -yucna cobbITni npoxoxageHmAa noesaa 3a 30 MnH B pexunme Hanbonee MHTEHCMBHOTO
ABUXeHNA Noe3a08B U 3a BpemAa m g pexnme, B KOTOPOM BbINO/IHEHbI U3MepPeHUA,

0 =1 mun.

AL o
3HavyeHuWe nonpaskun K NPUHUMALOT B 3aBUCMMOCTU OT PasHOCTU ASKB yHOBHEN 3MEPAEMOTO U
¢doHoBoro wyma (cm. 5.4.9):

Axe B ... 3 4 - 5 6 - 9 10 u Bojsee
K, 0B ....... -3 -2 -1 0

5.5.4. 3KBMBa/IeHTHbIM YPOBEHb 3BYKA 3a BpemMs OLEHKM LIYMOBOro Bo3aenctama (16 4 gHem 1 8
HOYbIO) BbIUMCAALOT No dopmyne



L, =L

3KB, R AbdKB

T
+10 1g| = (=10 1gn, - C
T
, (5.4)
rae C - NOCTosiHHAA, yYnTbIBAOLLAA NPOAO/IKUTENBHOCTb OLEHKN LLYMOBOIFO BO3AENCTBMA U YNC/O

CcobbITUI NPOXOXKAEHNA NOE34a 33 BpeMA OLEHKW LLIYMOBOro Bo3aencTeus, ab.
3HauyeHuna noctoaHHoM C onpeaenatoT no MpunoxeHuto XK.

5.6. OueHKa WymoBOro BO34eicTBumA

OugeHKyY LWYyMOBOIro BO34ENCTBMA B MOMELLEHUAX XKU/bIX U OBLWECTBEHHbIX 34aHUIA OT ABUXKEHUA
noesgoB MeTPonoMTeHa Ha cooTBeTcTBune TpeboBaHuam CH 2.2.4/2.1.8.562 n FOCT 12.1.036 BbINoAHAOT

A max, R "

NoCpeAcTBOM CpaBHeEHMA onpegeneHHblx no 5.5.1 n 5.5.3 3HayeHWN MaKcMmanbHOro
LA max, M

<L

9KBUBANIEHTHOIO

L

an A 9KB,

YPOBHel 3ByKa € Z0MYCTUMbIMM 3HAYEHUAMM, NPUBEAEHHbIMU B Tabaunue 5.1.

L, <L

A max,

L
an nnn TDEGOBaHMﬂ HOPM He BbINOJ/IHEHDI.

C Lue/iblo HaKOMJ1IEHUA ONblTa U yFﬂy6l’IEHHOFO n3yyeHmA aKyCTMHECKOﬁ 06CTaHOBKMU B nomeuweHnAax

XUNbIX U O6LLI,ECTBEHHbIX 3p,aHMVI OT ABUXEeHNA noe3aoB METPONO/INTEHa AONYCKaeTCA ONO/THUTENbHO

A oK, o1, A max, 101 rne608aHMA HOPM BbINOHEHDI.

> L > L

A 3xB, M A 9KB, o1 A max, R ‘A max, jon

npoBeAeHMEe OLEHKM 3SKBMBANEHTHONO 3HAY€HMA YPOBHA 3BYKa Adks,R

BO3aelicTBMe 3a AHeBHoe (16 4) u HouHoe (8 U) Bpems.

XapaKTepusyoLwero

5.7. MNpepctaBneHue pesynbtaTos

PesynbTaTbhl M3MepeHUin opOpPMAAIOT MNPOTOKOAOM, KOTOPbIN AO0/KEH cofepyKaTb ciaeayloline
cBeAeHus:

- OpraHM3auma, NPoBOAMBLLAA U3MEPEHUS;

- IMHUA MeTPONONNTEHa, N0e34a KOTOPOK ABAAIOTCA MCTOYHUKAMKN OLLEHMBAEMOTO LYMa;

- MeCTO NpoBeAeHMA U3MEPEHUIt (34aHKMe, 3TaK, KBapTMpa);

- AlaTa U Bpems NpoBeaeHUa U3MepPeHnit;

- cpeacTBa M3mepeHun (Npubop, TN, 3aBOACKON HOMEpP, CBEAEHMA O TOCMNOBEPKE);

- NJaH NOMeLLEHNA C HAaHECEHMEM TOYEK U3MEPEHUS;

- pesynbTaTbl M3MepeHuli (ocumnnorpamma, Bpems OJHOro M3MepeHus U obuiee Bpems
NpPoBeAEHMA U3MEPEHUNI, YNCIO COBLITUIA NPOXOXKAEHMA NOE34a 3a Bpems 04HOro U3mepeHus, Tabanua
MaKCUMaslbHbIX U 3KBMBAJIEHTHbIX YPOBHElM 3ByKa GOHOBOrO M CYMMapPHOro LWyma, HOMep TOYKK, B
KOTOPOW 3aperncTpupoBaHbl Hanbonblune 3HaYEHUA YPOBHEM 3BYyKa, YNCN0 U3MEPEHUM B BblOpaHHOM
TouKe);

- Bpems OLEHKN (AeHb, HoYb);

L

A KB A sk, M
’

~ LAmax,R
- Pe3ynbTaThbl O6pa6OTKVI M3MepPEHHbIX 3Ha4YeHUUN YPOBHA 3BYKa ( , ,

L

A dkB, R )
’

- 3aK/Il04EHNE NO pPe3y/IbTaTaM OUEHKU;
- noanucu and, npoBoAUBLLUNX USMEPEHNA N OLLEHKY LUYMOBOIO BO3AEV1CTBMF|.

MpunoxkeHue A
(pekomeHnayemoe)



3BYKOU3O/IMPYHOLLAA CITOCOBHOCTb
LLIYMO3ALLMTHBIX HAPYXHbIX OTPAXAEHUI

A.l. Ona obecneyeHus TpebyemoWn 3BYKOM3OAALMM HAPYKHOrO OrpaxkgeHus Heobxoaumo B
nepBylo ouyepesb BblIOPATb KOHCTPYKLMIO OKOH WAW APYrUX CBETOMPO3PAYHbIX OrpakAeHuin c
HEo6XOAMMbBIMWU 3BYKOU3O/IMPYIOWMMK KadecTBamu. Mpu BblI6Ope KOHCTPYKTUBHOTO pPEeLeHUs OKOH
cnepyeT yunuTbiBaTh TPeb6OBaHUSA K BO34YX00OMEHY NMPOEKTUPYEMOTO 34aHUS.

Ob6blYHble KOHCTPYKLMM OKOH C eCTECTBEHHOW BEHTUALMEN Yepes OTKPbITbie POPTOUKM UK y3KMe
CTBOPKM 06ecneymBatoT HOPMAa/bHbIN LIYMOBOW PEXUM B MOMELLEHWUW, €CZIN YPOBHU BHELIHETO WyMa B 2
M OT HapY)KHOTrO OrpaxAeHus He MpeBbIWatoT AOMYCTUMbIX YPOBHEN, YCTAHOBAEHHbIX CaHUTAPHbIMU
Hopmamu [1]. B nNpoTMBHOM c/yyae BO3HWMKAeT HeobXoAMMOCTb NPUMEHEHMA CheuuanbHbIX
LUYMO3aLMUTHBIX OKOH C BEHTUNALMOHHbIMM 3/1EMEHTAaMM, KOTOPble 06eCneyYnBatoT CHUKEHME BHELIHErO
LYyMa 40 HOPMbl M OAHOBPEMEHHOE HOPMATUBHOE NOCTYN/IeHME BO34yXa B MOMeLLeHue.

A.2. XapaKTepUCTUKM 3BYKOM30AALMUU CTaHAAPTHbLIX AE€PEBAHHbIX OKOH (B 3aKPbITOM NOJ/IOXKEHUMK),
FAYXUX METANIMYECKUX OCTEKNEHHbIX BMTPAXKEW, LYMO3ALWMTHbBIX BEHTUAALMOHHBIX OKOH (B pexunme
BEHTUAALMM M B 3aKPLITOM MNOJIOXKEHMM), @ TaKKe HEKOTOPbIX CMeLManbHbIX KOHCTPYKUMIA OKOH C
MOBbILEHHON 3BYKOM30AALMEN B 3aKPbITOM MOOXKEHUM NpuBedeHbl B Tabanue A.1l. XapaKTepucTuku
[ABepeit C NoBbILWEHHOM 3ByKOMU30aALMEN NpuBeaeHbl B Tabanue A.2.

Tabnuua A.1

CHU}KeHMe TPAHCMOPTHOro Wyma AL , ABA,
Pa3/INYHbIMU KOHCTPYKLMAMM OKOH

TWN KOHCTPYKLMM OKHA. dopmyna octeknenus, | CHUKeHMe TPAHCNOPTHOrO Wyma
Cxema ocTekneHus MM AL | nEA

B 3aKpPbITOM B OTKPbITOM
NONOXXEeHUN NONOXXEHUN

B3ameH FOCT 11214-86 lNoctaHoBneHnem locctposa PO ot 20.06.2003 N 76 ¢ 1 mapTta 2004
roaa seseaeH B gencresme NOCT 11214-2003.

1 CnapeHHaa no NOCT 11214 6+57+4 28 15
A
6 57 |14

A
L4

B3ameH FOCT 11214-86 lNoctaHoBneHnem locctposa PO ot 20.06.2003 N 76 ¢ 1 mapTta 2004
roaa seseaeH B gencresme NOCT 11214-2003.

2 CnapeHHaa no NOCT 11214 3+57+3 24 15
A

3 57 3

B3ameH FOCT 11214-86 MNMoctaHoBneHnem lFocctpoa PP ot 20.06.2003 N 76 ¢ 1 mapTa 2004
ropa seeaeH B gencreme NOCT 11214-2003.




3

PasgenbHaa no NOCT 11214

A
v

3 95 3

4
r

3+95+3

28

15

B3ameH FOCT 11214-86 lNoctaHoBneHnem locctposa PO ot 20.06.2003 N 76 ¢ 1 mapTta 2004
rona seseaeH B gencresme NOCT 11214-2003.

PaspgenbHaa no NOCT 11214

-4

6 95 4

6+95+4

31

15

PasgenbHana co cTeknonakeTom

(CN) n cteknom no FOCT 24699
r

32113 s6 {3

(3+21+3)+56+3

33

15

PasgenbHasn co cTeK/sonakeTom
(CM) n cteknom AOK-1, AOK-6
OAO MINCM

i 114 4

A

(4+9+4)+114+4

34 <*>

15

B3ameH FOCT 11214-86 lNoctaHoBneHnem locctposa PO ot 20.06.2003 N 76 ¢ 1 mapTta 2004
roaa seseaeH B gencresme NOCT 11214-2003.

PasgenbHo-cnapeHHana no NOCT
11214

3l 57 3{| 46 |I3

4

3+57+3+46+3

33

15

PasgenbHas 2PLU no anbbomy
PM-1372 gon. 1 c KnanaHom-
rnywutenem Kr-9 (MHUUTIN)

6 128 |4

6+128+4

39

30

Co CTEK/IOM U CTEK/IONAKETOM B
O4MHapHOM nepennete
("BapaHoBUuMapes")

12
A3 4413

o

(3+12+3)+44+3

33

15

10

C oByxKamepHbIM
CTEK/I0NAKEeTOM C BEHTK/IaNaHOM

4+12+4+12+4

31

28




"AspomaT-80"
12 [T 12

aqrliar

4

11 |C gByxKamepHbIM

a4

pa

cTeknonaketom "EBpOOKHO"
(AOK-3, OAO MIMCM)

4+8+4+8+4

30

15

12

412014

Co cteknonaketom (OAO MIMNCM)

4+20+4

25 <*>

15

13

3 J '46 3

Y

Lepeso-antomuHuesoe c CI un
creknom (OAO "3apeube")

(5+415+5)+46+5

33

15

14

i

OcTteKkneHne 6aNIKOHOB U IOAXKUN

17 <**>

7 <**>

<*> o AaHHbIM U3roToBUTENEN.

<**> Mpu pacyeTax CyMMMUPYETCA CO 3HAYEHUAMM CHUKeHUA TpaHcnopTHoro wyma AL (aBA)

OKOH.

Tabnuua A.2
. ) R,
[Bepu ¢ NOBbILWEHHOM 3BYKOU30AMNPYHOLLEN CNOCOOHOCTLIO , ABA
KoHCTpyKLUMA [OJIOTHA | YCIIOBMUA NPUIIETaHMA 3pykouszoyauusa, nb, B R,
IBepn IIOJIOTHa OKTaBHBIX IIOJIOCax A
IO NepuMeTpPpy CO CcpenmHereoMeTpuueckuMu |nBA
IpUTBOPa vyacrtoramm, I'm
125(250|150011000])2000]4000
CTaHIapTHOe IBEepHOe |Uepes MNpoOKIaIKy 18 |21 (24 |24 23 27 21
IIOJIOTHO TOJIIMHOMN 13 [NEHOIOJU—
40 MM ypeTaHa CedeHUeEM
10 x 5 MMm. Uepes
IPOKJIAOKY M3 21 |25 |25 |26 26 23 21
IIOPMCTOM PE3UHE
CeueHueM
14 x 3 MM
To xe, oBbuToe Iep- |YnjioTHsoumMi 20 (26 [29 [32 35 36 26
MaTMHOM IO MMHE- BaJIMK Ha OBEPHOU
PaJIbHOMY BOMJIOKY KOpoOKe
IBepHOE IIOJIOTHO C Uepes nBa psdana 21 |25 |31 |37 39 35 27
HaIJILIBOM, COCTaB-— IPOKJIANOK U3
JIEHHOEe M3 IBYX IIOPUCTON PE3UHEL
HapPyXHEIX JIMCTOB
baHEepE M OOHOTO




JIucTa acbecTolueMeH—
Ta IO 6 MM KaXIEI
U OBYyX IIPOMEeXyTOod-—
HEIX CJIOEB CTEeKJIOBO-—
JokHa no 10 m 50 MM

IeolMHas OBEPb C UYepes nOea pana 31 (29 |36 |46 49 42 34
TaMOypOM WMPMHOM NIPOKJIANOK M3

30 cM (KOHCTPYKLMS |IIOPMCTOM PEe3MUHE
IOBEPM — CM. Ipembl—
OYyWMM ITyHKT)

IIBepHOE IIOJIOTHO, Uepes npokJjianku 38 |34 (44 |46 50 55 39
COCTaBJIEHHOE U3 U3 TOPUCTOM PE3UHEL
TpeX CTAaJIbHEIX I[1JIUT
TOJIUMHOM 2,2 U

3 MM, CJIOS IHecka

20 MM, CTEeKJIOBOJIOK—
Ha 41 MM ¥ pPesUHH

4 MM

A.3. N3 paKkTopoB, BANAIOLLMX Ha 3BYKOU3OISLLMOHHbIE CBOMCTBA OKOH C ABOMHbIM OCTEKNEHMEM,
pelwawmmm ABNAKOTCA TONLMHBI CTEKO/ M BO3AYLWIHOMO NMPOMEXKYTKA MeXAYy HUMKU. B cnapeHHbIx u
pa3fenbHblX OKHAx yBeAWMYeHME TO/LWMHbI OO4HOrO M3 cTekon ¢ 3 go 6 MM no3BoAAeT MOAYYUTb
3BYKOM3015LMI0 Ha 3 ABA Bbiwe. YBeanyeHue BABOE TO/WMHbI 060UX CTEKO NOBbLILWAET 3BYKOU30ASLMIO
npumepHo Ha 5 abA.

MpyY HanMuMKM YNAOTHAKOWMX NMPOKNALOK YBEANYEHME BO34YLIHOrO MPOMENKYTKa crnocobcteyer
MOBLIWEHNIO 3BYKOM3ONAUMM HA HecKonbko ABA. OgHaKo cnepyeT yyuuTbiBaTb, YTO BO3MOXKHOCTb
MOBbIWEHMA 3BYKOM3ONALMM OKOH 33 CYeT YyBEeJMYEeHMA BO3AYLWHOro MNPOMEXyTKa AMMUTUMpPYeTcA
TO/ILUMHON HAPYKHbIX CTEH 34aHUA.

A.4. Ba)kHoe 3HayeHMe umeeT obecrnevyeHne repmMeTMYHOCTU NPUTBOPOB OKOH. Hanpumep, ecnu
06bl4HOE CnapeHHOoe OKHO C OAHOW NPOKNAAKON nmeeT 3ByKousonaumio 26 abBA, To 6e3 NpoKknagKu oHa
CHuKaeTca o 21 abA. Ana adpdeKTMBHOM paboTbl YNAOTHAIOWMX NPOKAAL0K Heobxoanmo obecneunTb
Hag/exalee MX o0b6KaTue, YTO AOCTMUFAETCS WMCMO/b30BAaHMEM HATAMKHbLIX 3anuparowmx npubopos.
Hanbonee WnpoKo npumeHaemble NPOKAALKN M3 NEHOMNOMYPETaHa AOCTAaTOYHO 3dPEeKTUBHbI, O4HAKO
MMEIOT OTHOCUTE/IbHO HEOONbLION CPOK CAYKObl. 3HAYNTENbHO A0ArOBEYHEe MPOKNALKM M3 MOPUCTON
pesnHbl UAN Pe3nHOBbIE NPOKNALKM NeNecTKOBOro TUna.

A.5. Mpwn ycTaHOBKe CTEKOA (CTEKNONAKeTOB) B CTBOPKE OKOH HeobxoaMmo obecneunsaTtb NAOTHOE
MX MPUMbIKAHME K 3/1eMEHTAM CTBOPOK.

A.6. NMpu NPUMEHEHNN OKOH C TPOMHbIM OCTEKNIEHWMEM CAeAyeT y4MTbIBaTb cneumduky paboTbl sTUX
KOHCTPYKLMI. Mpn yCTaHOBKe cpeaHero cTekna B cepefmHe BO3AYLWHOMO NPOMENKYTKa 3BYKOM30aALMA
OKHa He TONIbKO He MOBbILAETCA, HO AaXKe HECKO/IbKO yxyallaeTca B Hanbosnee BaXKHOM A8 3alWmMTbl OT
TPAHCMOPTHOTO WYMa HM3KOYACTOTHOM 0bnacTu. Mpu CMELLEHUM CpeaHEro CTeKka B CTOPOHY OA4HOro 13
KpalHMX CTEKON 3BYKOM301ALMA TPOMHOrO OCTEKNEHMA BO3PACTAeT, MPUBAMKAACL K 3BYKOM30AALMM
OBOMHOIO OCTEK/IEHUA C TOM e CYMMAPHOMN TONLWMHON CTeKo. ONTUMaNbHbIMU ABNAIOTCA KOHCTPYKLUN,
B KOTOPbIX CpegHee CTEKNO NPUOAMMKEHO K OAHOMY M3 KpPalHWX, Hanpumep, OKHO C pasgesibHbiMM
nepennetamu, OCTEK/IEHHOE CTEKIOM W CTEK/IOMAaKeTOM; 3TO MNO3BOMAET yAa4yHO Cco4veTaTb
TensoPuanyecKme N akyCTUYeCcKme napameTpbl OKHa.

MpunoxxeHue b
(cnpaBoyHoe)



YPOBHW 3BYKOBOW MOLLHOCTU LUYMA,
FTEHEPUPYEMOTO B LUYMOTNYLWUTENAX

JaHHble 0 cOobCTBEHHOM LWYMOObpasoBaHUK B raywuTensx cedyeHmem 0,5 x 0,8 = 0,4 m2 c
naacTMHamu TonwwmHoi 100 n 200 mm npuseaeHbl B Tabanue B.1.

Tabnunua b.1

YpOBHM 3BYKOBOW MOLLLHOCTU LLIYMa,

reHepupyemoro B raylmtensx ( Pes - 0,5) [4]

dopma TomymmHa |CKOPOCTH YpoBeHb 3BYKOBOM MomHOoCTM L , 1B,
I1JIaCTUH IIJIaCTMH, |IIOTOKa B P
MM TJTymmTe — B OKTAaBHEIX IIOJIOCAx YacToT, I
sge, Mm/c
63 1125122501500 [(1000(2000]4000|8000

Bes obreka- 200 10 47 48 48,5150,5(47,5(41 32 23,5
Tenen 15 55 56,5|55,5|57,5(57,5(|54,5|46 38,5

20 60l 62,5]|61,5(62 62,5]62 57,5150
C UMIMHIOPU-— 200 10 44 45,5(48,5(48 45 38,5(28,5(21,5
yeckuMu 06— 15 53 54 55,5(57,5|56,5|54 46 35,5
TeKaTeJIIMU 20 58,5]|60 60,5|61 6l 59,5152,5(44,5
TOJIBKO Ha
BXOmIe
C UMIMHIOPU— 200 10 44 45,5145 44,5140 33 24,5119
yeCKUMU 15 52 53 52,5154,5]|53 49,5141 30,5
obTekaTesIIMn 20 57 58 57,5159 59,5|57 51 41,5
Ha BXoIe u
npMU3MaTU—
YeCKVIMM Ha
BEIXOTE
Bes obreka- 100 10 44 44 47,5148,5|46 39 29 24,5
Tenen 15 53 54 54 58 58 55 48,5(139,5

20 58 59,5([59 61 63 61 56 48
C UMIMHIPU— 100 10 44 45 48 48 44,5137 25 22
yeCcKUMU 15 52 53 53,5]|56,5]|56 53 44,5132,4
obTrekaTesaMu 20 57 58 58,5|61 62 60,5(54,5|44
Ha BXOoIoe
C UMIMHIPU— 100 10 43 44 45 46 44 36,5(23 21
yeCcKUMU 15 50 51 52,5156,5|57,5|54 43 30,5
obTekaTesIaMm 20 56 57 58,5]61 62 60 53,5143
Ha BXOoIoe "
npr3MaTUyYeC—
KMMM Ha
BEIXOIE

[IpuMeuaHusa. 1. 3ByKoBas MOIMHOCTE COOCTBEHHOTO IIyMa IJIYMMUTEJIS
NpaKTUYEeCKM He 3aBMCUT OT €TI0 IJIMHE, a OIpenesiseTCs KOHCTPYKUMeN
TUIylIUT e .

2. llepyMeTp 3BYKONOIJIOWAKIMX KOHCTPYKLMM IIONEPEeYHOTO CEeUeHUS
TJIymMTeJiey CcocTabjfeT Opu TojumHe njaacTtuH 200 MM - 2 M, Opu
ToymuymHe 100 MM - 4 M.




MpunoxeHue B
(cnpaBoyHoe)

3BYKOM301AUMNA OBBEKTOB C MOMOLLIbIO SKPAHOB

B.1. Heobxoaumas aKycTnyeckasa 3pdeKTMBHOCTb 3KpaHOB obecneynmBaeTcA BapbUpPOBaAHUEM KX
BbICOTbI, AJINHbI, PACCTOAHMA MEXAY UCTOYHUKOM LLYMA M SKPAHOM.

B.2. CHUMXeHMe YpOBHA 3BYKa 3KPaHOM-CTEHKOM B pPaCUYeTHbIX TOYKaX, PACMONIOMEHHbIX Ha
reoMeTpuYecKoi rpaHuue 3BYKOBOM TeHW, T.e. Ha MNPOLOIKEHUM NPAMON NMHUKU, COeAMHSAIOLWEN
aKYCTUYECKUI LLeHTP MCTOYHMKA LyMa C BEPLUMHOM 3KpaHa, coctaBnseT 5 gBA. lna obecneyeHuns bonee
BbICOKOM aKycTUYecKkol 3pdeKTMBHOCTM BePLUMHA 3KpPaHa A0/1XKHA BO3BbIWATLCSA HaZ NPAMON IMHUEN,
coeAnHAKLWEN aKyCTUYECKNIA LEHTP UCTOYHMKA LWYMa C PAcHeTHOM TOYKOM.

B.3. [na yBenumyeHua akyctuyeckor 3¢EPEKTUBHOCTM 3KpaHa M YMEHbLUEHUA €ero BbICOTbI
paccTosiHME MEKAY UCTOYHMKOM LUIYMaA M SKPAaHOM pPeKoMeHAYeTCA NPUHMMaTb MUHUMA/IbHbIM C yYETOM
obecneyeHns 6e30MacHOCTN ABUKEHUA U HOPMANbHOM 3KCNAyaTaLMm JOPOTM U TPAHCNOPTHBIX CPEACTB.

B.4. OpMEHTUPOBOYHbIE BEMUYNHDBI CHUMKEHMA YPOBHSA 3BYKA NPOTAXKEHHBIMWU 3KPAaHAMU-CTEHKaMM
Ha BbicoTe 1,5 M OT YpOBHA NMOBEPXHOCTU TEPPUTOPUN NPU PACCTOAHUN MEXKAY KPaemM MPOE3Kei YacTu
A0POrv U 3KpaHOM, paBHOM 3 M, NpuBeaeHbl B Tabanue B.1.

Tabnuua B.1
CHUXKeHMe YPOBHSA 3BYKA NPOTAXKEHHbIMW SKPaHaAMU-CTEHKAMM
PaccTonHne mexay sKpaHoOM 1 BbicoTa 3KpaHa, m CHUMXKeHWe YPOBHSA 3BYKA
pacyeTHOM TOUYKON, M 3KpaHom, gbA
10 2 7
4 12
6 16
20 2 7
4 12
6 15
50 2 7
4 11
6 14
100 2 7
4 11
6 13

3HaYeHUs aKyCcTUYEeCKon 3PpPeKTUBHOCTM, NpUBELAEHHbIe B Tabauue B.1, coxpaHatoTca npu yrie

BUAMMOCTM 3KPAHNUPOBAHHOIO YYacTKa Y/IULLbl U3 PACHETHOM TOUKHK a , PaBHOM He meHee 160°.

B.5. s yMmeHblIEHMA BbICOTbl 3KPAHA-CTEHKM PEKOMEHAYEeTC NPUMEHATb KOMBWHWPOBaHHbIE
3KpaHbl, COCTOALLME U3 3eMJIAHOM HAcbINU WM KaBasbepa CO CTEHKOW MOBEPXY WAN U3 BbIEMKWU CO
CTEHKOM Ha bpoBKe.

B.6. MaTtepuan gaa U3roToBaeHWA 3KPaAHOB ciedyeT NoAbupaTb UCXOLA U3 KOHCTPYKTUBHbBIX U
3KOHOMMYECKUX COObpaxkeHWn (6eToH, AepeBO, CTaNb, ANOMMHWIA, nNAacTUK U gp.). MNpu stom
NOBEPXHOCTHAA NIOTHOCTb 3KPaHa-CTEHKM A0/KHA BbITb HE MeHee 20 Kr/m2.



B.7. KOHCTPYKTUBHbIE peLlleHMA 3KPAHOB, MNpPeAHA3HAYEHHbIX AAA YCTAaHOBKM Ha yAuMuax WAu
Aoporax C [ABYCTOPOHHEN 3aCTPOMKOM, AO0/IKHbI NpeaycMaTpMBaTb Ha/iMuMe 3BYKOMOMIOLLAOLLINX
06/11MUOBOK. 3ByKOMoraolatowue maTepuanbl, UCNONb3yemble 1A OBAMLOBKU 3KPAHOB, O0/KHbI
0bnagatb cTabunbHbIMU PUIMKO-MEXAHUYECKMMU N aKYCTUYECKMMWU MOKA3aTeNnsimmM B TEYEHWUE BCEro
nepuvoga skcnayataumn. OHW  OONKHbI ObiTb GUOCTOMKMMW U BAAroCTOMKMMM, He BbIAENATb B
OKpYXXalLWylo cpeay BpegHbiX BeLLeCTB B KOAMYECTBAxX, NpPEeBblWAlOWMX NpegenbHO AOoNnyCTUMble
KOHUEHTpaunm ans atmocdepHoro Bosayxa. [nsa ysenmyeHua sdPeKTMBHOCTM 3BYKOMNornowawwme
MaTepuanbl OONKHbI KPENUTLCA Ha XeCTKOM OCHOBAaHMM HENOCPeACTBEHHO HAa NOBEPXHOCTU 3KpaHa. [na
3aWMTbl 3BYKOMOI/IOWAOWEro MaTepuana oOT fonafaHua BaarM HeobxogMmo npeaycmaTpuBaTthb
3aWMTHOE MOKPbITUE B BMAE NJeHKU. CHapyu 3KpaH CO 3ByKomoraowgatouwel o06aMLOBKON O0MKEH
3aWmMWwaThca neppopUpPoBaHHbIMUN IUCTAMM U3 aNHOMUHUA, CTaAN UKW NAACTUKA.

Mopbop 3BYKOMOM/MOWAMOWMX MATEPUANIOB M 3aLUMTHLIX MOKPbLITUA, @ TaKXe MapameTpos
061U OBOK c/ieyeT NPOMU3BOAUTL B COOTBETCTBMU C PEKOMEHAAUMAMM, N3N0XKeHHbimM B CHul 23-03.

B.8. KOHCTPYKUMW OTAENbHbIX 3N1€MEHTOB 3KPAHOB [AOJ/IKHbI obecneymMBaTb MJIOTHOE UX
NpPUMbIKaHMe APYT K APYry AN1A CO34aHMA aKyCTUYECKN HEeMPO3PaYHOro 3KpaHa, bes wenen n oTBEPCTUN.

B.9. 3KpaHbl A0/1XKHbI ObITb 40/ITOBEYHbIMW, CTOMKMMU K aTMOCHEPHbIM BO3A4EMCTBUSM U BPEAHOMY
B/IMAHUIO BbIX/IOMHbIX FA30B, PAcCYMTaHbl Ha CEMCMMYECKME W BETPOBbIE HArpy3KW; AOMKHbI ObiTb
TpaHcnopTabenbHbIMM, NPOCTbIMU MPU BO3BEAEHMW, MOHTAXKE M IKCMAyaTauMu, a TaKXKe [O0XKHbI
OTBeYaTb 3CTETUYECKMM TpeboBaHUAM.

B.10. B kayecTBe 3KpaHOB MOIYT MCNONb30BaTbCA 34aHMA PA3/IMYHOrO HasHayeHuA. Hanbonee
3pPEeKTUBHbIMN 3KPaHaMKM ABNAIOTCA 34aHWA, pacrnonaraemble BAOJb MarncTpanbHbIX YAUL B BUAe
CNAOLWHOWN GPOHTANbHOW 3aCTPOMKKN. BennumMHa CHUKEHMA YPOBHA 3BYKa, 06ecneymBaemMoro akpaHamu-
30aHUAMN, MOXKeT gocturatb 25 - 30 abA.

MpunoxeHue I
(pekomeHnayemoe)

OBLUHME TPEBOBAHWA
K 3BYKONOTNOWAKWNUM MATEPUATTAM U KOHCTPYKUMAM,
OONYCKAEMbIM K NPUMEHEHUIO HA CTAHUWMAX METPOMONTNTEHA

ONna [DOCTUKEHUSA BbICOKUX KO3OOULMEHTOB 3BYKOMOI/IOWEHNA aKYCTUYECKMX KOHCTPYKLMMI, KaK
MoKa3blBaeT OMbIT UX MCMO/Ib30BAHUA, TONIWMHA NAUT A0MKHA bbITb He meHee 80 - 100 mm. Kpome Toro,
aKyCTUYECKME NANTBI AOSIKHbI YAOBAETBOPATb CAEAYIOLLMM GUINKO-TEXHUYECKMM M SKCNAyaTaLMOHHbIM
TpeboBaHUAM:

- WMeTb NpeacTaBUTENIbHbIA BHELWHWIA BWUA, OTBeYalowWwMi TpeboBaHUAM AEKOPATUBHOCTU
WHTEpPbepPa, T.€. APXUTEKTYPHOMY NPOEKTY CTaHUMMN METPOMNOINUTEHA;

- 06napatb KoapPUUMEHTOM GOpPMbI, NO3BONAIOLLMM CO343BaTb M3OTHYTble (KPUBOAMHENHbIE)
NOBEPXHOCTM 3BYKONOI/I0OLWatoLLel 0611LOBKMY;

- obecneuntb BbINOAHEHWE MNPOTMBOMNOXAPHbLIX TpeboBaHW - ObITb HEropYMMM U  He
€NocobCcTBOBATL PACNPOCTPAHEHMIO OTHS;

- BbITb TEPMO- M BIArOCTOMKMMM, COXPaHATb CBOM 3BYKOMOI/IOWAtOLWME CBOMCTBA B TEYEHNE BCETO
nepuoza sKkcnayaTauuu;

- [OMycKaTb BO3MOXHOCTb OYUCTKWU, B TOM YWUCNE M BAAXKHbIM CMOCOBOM, U COXPaHATb CBOW
nepBOHaYa/bHbIN LBET;

- He BblAeNATb B BO34YX MOMELLEHUA HUKAKUX XMMUYECKUX U GU3NYECKUX BPeOHbIX BO3AENCTBUNA,
ONAaCHbIX 415 340P0BbA NOAEN, B TOM YNC/IE€ U BOSMOMKHbIX OCKOJIKOB, BOJIOKOH UK "KOPO/IbKOB";

- obecneunBaTb NEFKOCTb MOHTAKa U BO3MOKHOCTb, B C/ly4ae He0b6X0AMMOCTH, 3aMeHbl OTAE/IbHbIX
NOBPEXAEHHbIX 3/1EMEHTOB 00/ULOBKM.



MpunoxerHue [
(cnpaBoyHoe)

YACTOTHbIE XAPAKTEPUCTUKN KOSDPPULIMEHTOB 3BYKOMOT/TIOLLEHNA
HEKOTOPbIX MATEPUAJIOB U KOHCTPYKLIN

CtpouTenibHble MaTepuasibl KOHCTPYKUuIA [18]

MaTepnaJsiel KonddmumeHTH 3BYKOIMNOIJIOWEHMSA Ha dYacToTax,
Y KOHCTPYKLUMA I'g
125 250 500 1000 2000 4000

BeToH C XxeJle3HeHMueM 0,01 0,01 0,01 0,02 0,02 0,02
IOBEPXHOCTU
BeToHHOE OCHOBAHUE 0,03 0,03 0,03 0,04 0,04 0,05
PesIbCOBOTO NyTm <*>
BeToOH OKpalleHHBI 0,01 0,01 0,02 0,02 0,02 0,03
liTykaTypkKa II0 0,04 0,05 0,06 0,08 0,05 0,05
METaJIJINUECKON CeTKe
MpaMop, TPaHUT U 0,01 0,01 0,01 0,01 0,02 0,02
OpyIrue KaMeHHEBE
nIoponel WiIMPOBaHHBIE
TpaBepTUH 0,02 0,03 0,03] 0,03 0,04 0,04
MeTjaxckas IJIMTKa 0,01 0,01 0,02 0,02 0,02 0,03
JckaJjlaTOpHHE (JlecT-— 0,03 - 0,04 - 0,05 -
HUMUYHBE) [OpOeMel <*>
[IpoeMEl B TOHHeJe <*> 1,0 - 0,9 - 0,9 -

<*> Hauuwele K3II
IIpOBEPKE.

HYyXIOamnTC4d B IOOIMOJIHUTEJIbHOM SKCHepMMeHTaJIbHOIZ

HEKOTOpre dRYCTU4YeCKME KOHCTPYKLUUN

Tyl KOHCTPYKLUMA

KooddmumeHTE 3BYKOIMIOTJIOMEHM S
Ha dYacToTax,

I'yg

125

250

500

1000

2000

4000

CJioM mopMCTO—-BOJIOKHU
TOT'O MaTepuaja <*>

c-

Tabanua A.1

Tabnuua A.2



ToJsimmHaor 100 wmM,
IIOKPHTEM CTEKJIOTKAaHbIO
1 nepdoprpoOBaHHEIM
METaJIJINUECKMM BKPaHOM
TOJIIMHOM 1,2 MM, C
kosdpmumeHTOM nepdo-—
pauun 24%, OuaMeTpoM
orBepCcTUM 5,5 MM:

- 6e3 BO3IOYWHOTO 0,3 0,9 0,99 0,99 0,99 0,95
OTHOCA
- C BO3OYIHEM 0,47 0,99 |0,99 0,99 0,99 0,99

orHocoM 200 MM

Cnov nopmucTo-BoJiokHUC— [0, 35 0,75 0,99 0,95 0,9 0,9
TOTO MaTepuaja <*>
ToJsiumHo 100 wmM,
IIOKPHTEM CTEeKJIOTKAaHbIO,
pasMeleHHE 06e3 BO3-—
OymHOT'O OTHOCAa 3a
IaHeJIAMM M3 NPOCeYUHO—
BEITSIXKHOT'O JIMCTAa
TOJIIMHOM 1 MM,

c xo3dQdmLMEeHTOM
nepdopauum 74%

[Tanenn npodunmposaHHOTO |0, 45 0,87 |0,99 0,99 0,99 0,97
CTaJIbHOT'O HacTujia C
3allOJIHEHVEM UWMPOKMUX
TO@POB MHOPUCTO—BOJIOK—
HMUCTHM MaTepuajoMm <*>
TosumHOM 80 MM U
OKJIEMKOM MO pebpam
CTEKJIOTKAHBI, Ha
BosnoymHoM oTHoce 100 mm

<*> Cjomn IOPUCTO-BOJIOKHNUCTOTO MaTepualsia: MMHepaJiOBaTHHE
mnTel  mioTHocThi 80 - 100 KT/M3 MM CYNEepTOHKOE CTEeKJIOBOJIOKHO
IJIOTHOCTBRL 15 xr/M3.

[IpuMmeuaHye. [loJIHASS HOMEHKJIATypa 3BYKOIOTJIOWAKIMX MaTEePMalioB
M KOHCTpyKUUM OpuBeneHa B ChnpaBouHuke [19]; maHHBHE 1O OOBEMHBIM
3BYKOIOIJIOTUTEJIAM IPUBEHNeHH B PykoBomcTBe [16].

SKBMBANNEHTHOE 3BYKOMOI/IOWEHWUE NMACCAXKNPOB HA CTAHLIUN

3HAYEHNA KOOPULIMEHTA n A1 YHETA
MOrNOLWEHNA 3BYKA B BO3AYXE NMPU TEMMNEPATYPE 20 °C

JKBMBANIEHTHOE 3BYKOMOI/IOLLLEHNE NACCAXKMPOB
B YPOBHE NOCaA04YHOM NAATPOPMbI CTAHLLMM METPOMOANTEHA, M2

MpunoxeHne E
(cnpaBouHoe)

Tabnuua E.1



MAOTHOCTb pacCTaHOBKM YacroTa, Ny,
naccaKupos

125 250 500 1000 2000 4000

6 m2/uen. 0,15 0,23 0,61 0,97 1,1 1,1

3 m2/uen. 0,13 0,21 0,48 0,81 0,96 1,0

1 m2/yen. 0,11 0,2 0,32 0,66 0,81 0,89

0,5 m2/uen. 0,1 0,18 0,28 0,59 0,65 0,72

0,25 m2/ven. 0,07 0,16 0,26 0,45 0,54 0,6

Tabnuua E.2

-1
3HavyeHus KoadpodumumeHTa n, M, ANA yYeTa NornoLeHUA

3BYKa B Bo3gyxe npu temnepartype 20 °C

OTHOCUTEeNIbHasA BNAXKHOCTb
BO34yXa, %

YacroTa, 'y,

2000 4000
30 0,012 0,038
40 0,010 0,029
50 0,010 0,024
60 0,009 0,022
70 0,008 0,021
80 0,008 0,020
90 0,008 0,020




MpunoxkeHune K
(o6s3aTenbHOE)

BbIYMCNTEHME SKBUBANEHTHOTIO YPOBHA 3BYKA
3A BPEMA OLIEHKM LLIYMOBOIO BO3AENCTBUSA

}.1. B cuny AUCKPETHOro XapakTepa LWyma, CO34aBaeMoro ABUKEHMEM NOE340B METPONOINTEHA, SKBMBAJIEHTHbIA YPOBEHb 3BYKa 338 BPEMS OLEHKU MOXKHO
onpeaennTs no popmye [2]

7;) 4 0,1L .
=10 1g| 2> 107"

A 3kB, R
’ T, =
k=l , (K.1)

L

L
roe  “E - ypoBeHb 3BYKOBOM 3KCMO3MLMM LLYMa OT NMPOXOXKAEHUA i-ro noesaa, ABA;

, T, y
N - yncno cobbiTuii npoxoxaeHnAa noesaa 3a Bpema R OUEHKWM lHyMOBOro Bo3aencrTeuA,

1,

0=1c.
¥.2. MNpeacrasnas WyMoBoe BO3AENCTBME OT ABUMKEHUA NOe3/08 METPOMONUTEHA B BUAE LMKAMYECKOrO NpoLLecca, CocToAlero ns Habopa N 0gMHaKOBbIX

o o L
AVCKPETHbIX COBbLITMIA, XapaKTepM3yemblX CpeAHUM 3HAYeHMEM YPOBHSA 3BYKOBOM akcnosuumu — 4E wyma ot npoxoxaeHua noesga, ¢opmyny (K.1) mMoKHO
nepenucaTb B BUAE

L C

A 5kB, R = LAE - , ()‘KZ)

rae nocrtosHHas C 3agaetca popmynoi



C=101g % -101gN

0

. (*K.3)

N N T, T,
Mpumep. 3HavyeHMA nocToaHHoW C AN pas3nnUHbIX IMHUIA MOCKOBCKOro MeTpomnoiMTeHa, BblUMCAEHHbIe AN AHEBHOrO ( = 16 4) 1 Ho4HorO ( =8u)

o . T
BPEMEHM OLEHKM LIYMOBOIO BO3ENCTBUA C y4EeTOM rpaduKa ABUMKEHUA Noe3a08B, npuseaeHbl B Tabauue X.1 (ana yaobcrea BbluucaeHUI NpUHATO 0 =1 MUH).

3HayeHuAa noctoAHHoM C
AN NMHKIA MOCKOBCKOro MeTpOono/IMTeHa

3HaueHue C, gb, ona nnHun

Bpema CoKosnbH | 3amocKBo | ApbaTtcko | dunesck | Konbuesa | Kanyskck | TaraHcko- | KannHuH | Cepnyxos | JTlo6anHC
OLLeHKM nyeckaa | peukan - an A o- KpacHon CKan CKO- Kas
NMoKpoBCK Pu»KCKaa | pecHeHCK Tummnpas
an an eBCKan

[eHb 0 0 1 2 0 0 1 2 1 3
c74p023
Yy
Houb 7 4 6 8 6 5 6 8 7 8
c23upo7
y

Tabnuua XK.1



L, LAC"
*K.3. 3HaueHue CBA3aHO C 3KBMBANIEHTHbIM YPOBHEM 3BYKa , XapaKTepusyloLmm

LWYMOBOE BO34ENCTBME 33 BPEMS PEANM3AUUN PEXMMA ABUNKEHMA NOE3A0B, B KOTOPOM BbIMOJHEHDI
namepenus, popmynomn

L,=L

‘A 5kB

+10 1g % —-10 1gn,
0 , (K.4)

T o
raoe ™ - obwee Bpems BbIMOJHEHUA U3MEPEHUI, MUH, BbibMpaemoe no 5.4.11;

. 4YMCNO COBBLITUIM NPOXOXKAEHMA Noe3aa 3a Bpemsa UsMepeHns .
BbipaxkeHus (5.3) n (5.4) B 5.5.3 n 5.5.4 cneaytoT u3 NoacTaHOBKM BbipaxeHus (K.4) B (K.2) n
nepexoza K 3aZaH1I0 BPEMEHHbIX NapaMeTPoB B MUHYTaX.

MpunoxkeHune 3
(cnpaBoyHoe)
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