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BBEAEHHE

LLIym — onmnH 13 Haubonee pacnpoCTPaHEeHHbIX BPEeIAHbIX (PAKTOPOB rOPOACKOU cpeabl. ONbIT
IKCNAyaTauMu METPOMOJAUTCHOB IMOKasaa, 4TO OHWU ABAAIOTCHd MCTOYHUKOM UHTEHCUBHOIO LIyMa
Ha FIOBEPXHOCTH 3E€MJIW B OKpyXaroulel K110 3aCTpoMKe, Ha NTPOU3BOACTBEHHOH TEPPUTOPUH U
BHYTPU CaMMX COOPVXKEHUM B TE€X CAVUAAX, KOrAa He TPUHATHI COOTBETCTBYIOIUHME MEPLI 10 €ro
CHMXEHMIO. BHeapeHNe HOBLIX TEXHOAOIHUECKHMX NTPOLECCOB, POCT MOUHOCTH U OBICTPOXOAHOCTH
MEXAHUYECKOro obopyaoBaHus, MEXaHU3aUKWA MPUBEIH K TOMY, YTO B MPOUECCE CTPOUTENILCTBA Y
IKCIAYaTAUMU OOBEKTOB METPOIIOAUTEHOB HACEJIEHHE NOABEPraeTCA BO3ACUCTBHUIO 1HYMA BbICOKMX
ypoBHen. [Tpodnema 00pb0bLI ¢ LUYMOM SBASETCH HEOTHEMAEMOM YAaCTbIO OXPaHb! TPyAA U 3aLLHTLI
OKPYXawlLUeH CPeab.

U HoxeHepHbie 00BLEKTHI METPOTIONHUTEHOB ABJIAIOTCA OAHUMH U3 OCHOBHbBIX UCTOYHHKOB LHIYMa
B KPYNHbLIX ropojgax. MHOTO wiyma CO34a10T CTPOUTENAbHBIE NUIOLLAAKHN H 3JEKTPOAETIO, TaK KAK NPU
UX 3KCIJlyaTalluy padoTaOT pa3NuyYyHbIC MALUMHbI, MEXaHM3Mbl U YCTAHOBKU, KOTOPBIE SBJISAIOTCA
MHTEHCUBHBIMM UCTOYHMKAMHY KaK WIyMa, Tak 1 BUOpauuu. Boicokasa cteneHb KOHUESHTPALIMU 3THX
UCTOYHWKOB Ha CPaBHHUTEJIbLHO HEOONbIUOW TEPPUTOPUHM NMPUBOAUT K TOMY, UTO B OKPYXAIOULYIO
Cpeny MNPOHMKAET LLIYM BbICOKOH MHTEHCUBHOCTU. M3 BCero MHoroo0pasusi MallH U MEeXaHHU3MOB,
padoTaOWMX HA O0BbEKTAX METPOINOJUTEHOB, B KAYECTBE UCTOYHMUKOB 1IyMa, OKa3bIBAKOLLUX HaU-
00siee HeOJIaronpUATHOE BO3NEMCTBME HA OKPYXAKLUYIO Cpeay, CAEAYET B IMEPBYIO OoYyepeab Bhile-
JIMTb MOLIIHOE BEHTWISLUMOHHOE 000pynoBaHve, OCOOCHHO KPbILIUHBIE BEHTUIATOPbl U KOMITPECCO-
pbl. CBSA3aHO 3TO C TEM, UTO NTOMUMO TOIO, YTO LWUYM OT 3THUX UCTOYHUKOB, OCODEHHO YCTaHAB/U-
BaeMbIX OTKPBLITO, SIBASETCA JOCTATOYHO MHTEHCUBHBIM, HOPMbI Ha €r0 AONYCTUMBIE 3HAYECHUA —
0oJsIee XKeCcTKUeE.

HpyriMu MCTOUHMKAMU HEDAArONMPUATHOTIO aKYCTUUECKOrO BO3ACHCTBUSA ABISIIOTCS paboTa-
IOLUM M Ha 00beKTax TpaHCcnopT (OOCYXMBAIOIUHME CTPOUTUIOLIAAKY DONBIUETPY3HbBIE ABTOMOOUMIH U
[Moe3na 3JIEKTPOAENo) U CTPOUTEIbHbLIE MEXaHMU3Mbl (3IKCKABATOPbI, OYAbI03EPhI, NOABEMHbBIE Kpa-
Hbl U T.1.). OCODEHHOCTBLIO 3TUX UCTOYHMKOB SBASIETCS TO, YTO OHM pa0OTaIOT HA OTKPLITOM MpoO-
CTPAHCTBE, YTO CUJILHO 3aTPYAHSIET CHUXEHUE UX LIYyMa CTPOUTENbHO-3AKYCTUYECKUMHU METOJaMU.
K rpynrne mexaHu3MOB MOBLILUEHHOTO aKyCTHYECKOro pUCKa CAeNYEeT OTHECTHU TakkKe 00opy/0oBa-
HUE NPOU3BOJCTBEHHDIX MACTEPCKUX, IPY30BbIE NOABEMHUKU U 3CTaKaabl. KpoMe Toro, 4to Bhllle-
YKA3aHHbIe UCTOYHUKU CO3XAI0OT B OKPYXKAWUIEH 3aCTPOUKE MMOBBIIIEHHBIE YPOBHU 1LUYMA, YaCTh UX
(HanpuMep, rnoesfa METpo) paboOTaeT B KPYIJIOCYTOUHOM pEXUME, YTO B OONBLIMHCTBE Cly4yaes
NMPUBOIOUT K HapYLIEHUIO LLIYMOBOTO KOMMPOPTa B HOUHOE BPEMS. OTOT LIYM Bbi3biBAET CIIPaBELIN-
Bble XXanoobt HaceneHUd. [logoxeHne yeyryossieTcs TeM, 4TO B IIPOEKTAX CTPOUTENILCTBA U TIPOU3-
BOJACTBA PabOT HE VACNAETCA NOMXKHOE BHUMAHUE BOTIPOCAM CHUXXEHHS 1LIyMa.

B HacTosuem CBoae npasui MpMBEACHD! CBEACHUS 00 UCTOYHUKAX 1UIYMa, PACIlOJOXEHHbIX
NMPEUMYILIECTBEHHO Ha CENUTEOHOU TEPPUTOPUU, NPUMBIKAKOLIIEN K TUHUAM HA3eMHOIO U NOA3EM-
HOTI'O METPOMNOJIUTEHA. 3A€Ch U3MO0XEHDBI TAKKE METObl pacyeTa ¥ OLIEHKHU YPOBHEN HIyMa U CIlOCo-
Obl pa3paboOTKKH LWYMO3AILMUTHbIX MEPOTIPUATHI OT OOBEKTOB METPOTIONUTEHA.

B CBone npaBui paccMOTPEHbBI BOTIPOCHI AKVCTUYECKOTIO ITPOECKTUPOBAHUS CTAHLIMN METPO-
NOJUTEHOB, B TOM YUCJIE Npo0seMbl 00ECIIEYeHUST aKYCTUYECKOTO KOMPOPTAa B MOA3EMHbIX BECTU-
O105iaX M Ha nnardopMax. B ¢BA3M ¢ 3TUM OH BKIIOUAET OOLUMM MJIAH U NMOCAEA0BATENLHOCTb aKYC-
THYECKUX PaCcyETOB, METOAbI ONTUMHU3ALMY aKYCTUYECKUX NapaMeTPOB, METOINKY 3J1EKTPOAKYCTH-
YeCKUX pacyeToB, 4 TAKXKE PEKOMEHIAUMUU MO ONTUMAIbHBLIM CIIOCOOAM NPUMEHEHUS U TUIMAEM
AKYCTHUECKMX MATepUATIOB U KOHCTPYKLIMU.

B CBone npaBuy pacCMOTPEHbBI TAKXKE BOMNPOCHI KOHTPOJISL LIyMa, CO30aBaeMOro B rnoMelle-
HUSX XKWIbIX U OOLLIECTBEHHbIX 3JaHNT NPU ABUKEHUU T10€300B B METPOMNOJINTEHAX, OCYLIECTRIIS -
EMOIrO NPU NMpHEMKE B 3KCILTYaTALMIO HOBbIX JMHUA. B OTAMYHME OT A€HCTBYIOLUMX HOPMATHUBHBIX
OJOKYMEHTOB no uiMmepeHuto n oueHke wyma (I'OCT 23337, TOCT 20444) B HacTosituem CBoae
MpaBHA YYTeHa CreuH@puKa MEeTPONOJMUTEHOB, COCTOALLAsd B TOM, UTO UIYM, IF'eHEPUPYEMBIN TNpPHU
JBUXXEHUM NOL3A0B, HOCHUT HEMOCTOSHHDBIN NPEPLIBUCTBLIM XapaKTEP U TIOBTOPAETCH C INEPHUOIOM,
onpenesfseMblM rpadrKoM ABUXEHNA 110e310B. MeToabl, yCTaHOBNeHHbIe CBOAOM NpaBMJI, NMO3BO-
JIAIOT 110 U3MEPEHUSIM, BBLIMOAHEHHBLIM B TEYEHWE OOHOr0 (PUKCUPOBAHHOTO pexXuMa ABUXEHUS
MOE3/10B, ONPeACAUTL YPOBHHM 1HYMA, XapaKTepU3YIOLUME APYIUE PEXUMDBI. ITO JAa€T BO3MOXHOCTD
OLEHUTHb WIYMOBOE BO3AEHUCTBHUE HE TONLKO 3a 30 MUH peanun3aLnm pexmuma Haubdostee MHTEHCHUBHO-
ro ABUXEHUSA TOEe3N0OB, HO Takxke 3a ycrtaHoBneHHoe CH 2.2.4/2.1.8.562 [1] cymMmapHoe Bpewms
OLIEHKH LIYMOBOro BO3aeficTBHS B TeyeHHe AHA (16 4) 1 Houm (8 u).

Cron npasii pa3paboTaH Ha OCHOBE COOTBETCTBYIOLLMX PYKOBOJCTB, MMOATOTOBJIEHHBIX Buo-
poakycTHyeckoi nadoparopueii MOO «ToHHeAbHAA acConMalMsi» U NMpoLIeadlI X anpodbaumio Ha
JIMHAAX MOCKOBCKOTO METPONOAUTEHA.




CII 23-104-2004

OH npeaHasHayeH [UI apXUTEKTOPOB, NHXEHEPOB U TEXHUUYECKHUX PAaDOTHUKOB, 3aHUMAIO-
[{HXCH MTPOEKTUPOBAHHUEM, CTPOUTETBCTBOM U NMPUEMKOH HOBbBIX Y PEKOHCTPYKUHMEN A UCTBYIOLUIUX

ODBEKTOB METPOIMOANTEHA, a TAKXKE UX SKCITyaTalUUER.
CBOO nNpaBus BXOOMUT B KOMIUIEKC HOPMATHBHBIX JOKYMEHTOB, TMOATOTOBAEHHBIX B CBS3U C

pazpaborkont CHull 32-02 «MeTponoauteHbr». OH MOXET UCNONb30BATLCA TAKKE MPH NEPUOAU-
YeCKOM KOHTPOJIE AEUCTBYIOUIMX JTUHUH METPONOJIUNTEHOB.

B pa3paborke naHHoro CBoja npaBuil NpUHUMUIM y4YacTHe:

PYKOBOAWTENb pa3paboOTKU — 3aB, BUOpOAKyCTHYeCKOM 1abopaTtopueit TAP, KaHa. TeXH. HAyK
C.A. Kocmapeg, HaydHbI KOHCYNbTAHT — A-p $U3.-MaT. HayK, npodeccop C.A. Poibaxk;

OTBETCTBEHHbIE UCTICAHUTENHN — IJ1aBHbIM HaYYHbI COTPYAHHUK, A-P TEXH. HAYK, WIEH-KOpD.
MeTtponornyeckoit akaaemuu (pasmensl 1; 2; 3.1 —3.3.6; 3.5, npunoxeuus X, 3) 4. FE. [yxepru-
K08, BEAYLIWUM HAY4YHbIW COTPYAHMK, KaHA. OU3.-MAT. HAYK B.H. Anexceee , BEAYIUMUMH HAy4YHbIN
COTPYAHMK, KaHA. TeXH. HayK (pa3aensl 1, 2, 4, npunoxenus [ —E, 3) X.A. [Lupxceuxuii.
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CBO/ IMPABHWII T1O MTPOEKTHUPOBAHHWUIO U CTPOUTEJNBCTBY

O EHKA HIYMA IIPU [TPOEKTUPOBAHHUH, CTPOUTEJIBCTBE
N DKCIJIYATALIN N OB BEKTOB METPOIIOJIUTEHA

NOISE ASSESSMENT IN DESIGN, CONSTRUCTION AND OPERATION
OF METRO UNITS

1 OBJIACTD IPUMEHEHMUWA

HacTtosuinit Cpoa npasui pacnpOCTpaHsETCs
HAa UCTOYHMUKHU LUYMA, UCIIONAb3YEMbIE TIPHU CTPOU -
TEJILCTBE U IKCIIyaTallMu OOBEKTOB METPOIIOAU -
TEeHOB, TaKMX, KaK CTPOHTEJbHBIE ITNOLIAAKM,
3EKTPOAENO, BECTUOKNIL CTAHUUM, & TAaKKE 2JIEK-
TPOIIOE31a.

Csoa npaBua ycTaHaBAKMBaeT TpeOOBaHMA,
KOTOPbIMU CJIEAYET PYKOBOACTBOBATLCH TPU Bbl-
[MOJIHEHUU aKyCTHUUYECKHUX pPACYETOB ITO OLIEHKE CTE-
[eHW IUYMOBOIO JUCKOMGMOpPTa HA CEIUTEOHOU
TEPPUTOPUU, PACNONOXEHHOU B OKPECTHOCTU
00BEKTOB METPONOJUTEHOB, U INpPU pa3paboTke
MEPOMPUATUH LTI 00eCTEYEHMS NOITYCTUMBIX YPOB-
HEM 1UIyMa, pPErjlaMEHTHPYEMLIX CAHUTAPHBIMU
nopmamu CH 2.2.4/2.1.8.562-96 {1].

B HeM nmaHa eauHasg METOAUKA AaKYCTUYECKO-
[0 NMPOEKTUPOBAHUS U METOMAbl aAPXUTEKTYPHO-
AKYCTHYECKUX, CTPOUTECAbHO-aKYCTUUYECKUX I
371€KTPOAKYCTHYECKHUX PACUYETOB OCHOBHbIX TH-
NMOB MOMELUEHHUH, PEACTABAAOIMUX ITOA3EMHBIEC
BECTMOIOJIN CTAHUMM METPOTIOJIMTEHA. K HUM OT-
HOCATCS: MPONMOPUMOHAIbHBIE TOMEUIEHUS pa3-
HOro o0beMa 0€3 aKYCTHYECKOI'0 pasiacjieHUA
HIEHTPAJIbHOTO BECTUOIOJIA U MOCANOYHbLIX I1aT-
dOopM; NPONMOPLUUOHAILHBIE NTOMEILUEHUS C pa3-
AeieHUEeM OoOWIero o0beMa CTAHUMKU HA CHCTEMY
CBS3aHHbIX AKVCTUYECKIIX 00BEMOB; AUCIIPONOP-
HHOHAJAbHbEIE NOMELIEHHA C PA3HOU (POpMOIl
NOTOAKOB (MNOCKME U CBOAYATHIE), C €AUHbIM
AKVCTUYECKIHM O0BEMOM; AUCIPONOpPUUOHAND-
Hble MOMELWEHUS ¢ pa3HOH QOPMOM TMOTONKOB U
AKYCTUYECKHUM pasaefieHueM obuiero odnema
CTAHUHMH Ha UEHTpaJIbHbIH U OOKOBbIE OOBEMBI;
3AKPbIThIE U MOAY3AKPbIThIE CTAHUMU B VPOBHE
NOCAAOYHBIX NJATPOPM.

CBOA NMpaBUJ VCTAHABIMBAET TAKXKE METOObI
MU3MEPEHUS U OLEHKHM LIyMa, CO31aBA€MOro B I0-
MELWIEHHUAX XHABIX H ODWIECTBEHHbIX 3AaHUHU OT

il ey S J— i L il

NBUXEHUS 110€300B B MeTponoanTeHax. Mamepe-
HUA BbIMOAHAIT € UEAbIO KOHTPOISK LUyMad, CO-
371aBAEMOTO B MOMEILUECHUAX XUJIbIX ¥ O0UIECTBEH~
HBIX 30aHHH TPU ABWKEHHUH [10€310B B METPOIO-

JIUTEHAaX, Ha COOTBETCTBHE JONMYCTHUMbBIM YPOBHSIM
no {1].

2 HOPMATHUBHBIE CCBIJIKHN

B HactosuiemM CBoae npasuJl HCMOJIb30BAaHbI
CChIJIKM Ha CIEAVIOLUKE JOKYMEHTLI:

[OCT 12.1.036—81 CCBT. [lvMm. JonmycTUMbie
VPOBHH B XKUJIBIX U OOLUECTBEHHBIX 3JaHUAX

[OCT 11214—86. OxHa u 0a’IKOHHbIE JBEPU
NEPEBAHHBIE C ABOUHBIM OCTEKICHUEM A XKU-
JIBIX ¥ OOLECTBEHHBIX 3JaHUM. | unbl, KOHCTPYK-
UXsS U pasMepsl

[OCT 17187—81. Iymomepsi. OOuime TeXHU-
YeCKHUE TPEeOOBAHUSA U METOAbI UCIIBITAHUH

I'OCT 20444—385. 1lIvyMm. TpaHCTIOpTHBIE TOTO-

Ku. MeTonsl onpeaeieHIs LIYMOBOKU XapaKTepuc-
TUKH

[OCT 23337—78. lUymMm. MeToabl U3MepeHUs

LHIyMa Ha CeMUTEOHO!l TEPPUTOPHUU U B MOMELIE-
HUAX XKUJBIX 1 OOLLIECTBEHHBIX 3AQHH

[OCT 25941—2002. lLIym matuiiH. MeToabl OI-

peaeneHUst LIYMOBBIX XapakKTepUCTHK. OOLUeE Tpe-
OOBaAHUHA

[OCT 24146—89. 3putenbHble 2ansl. Meton u3-
MEpEHUS BPEMEHHU peBepOepauUu

[[OCT 24699—2002. B1oku OKOHHbIE AepeBsiH-
HbI€ CO CTEK/IONaKeTaMu. TexHHYeCcK1e YCa0BUA

[[OCT 235902—83. 3puteabHble 3anbl. MeTon orn-
peaeneHusg pasoopYUBOCTH peyu

CHull 23-03-2003. 3awuTta oT 1iyma
CHull 32-02-2003. MeTpononuteHsl

U3nanne opuumanbHoe
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3 AKYCTUUECKUE PACUETHI U BLIBOP
MEPOIIPUSATHUHN 1O CHUXKEHUIO HIYMA
HA CEJIJUTEBHOU TEPPUTOPUU
OT UCTOYHUKOB, PACIIOJTOXEHHBIX
HA HABEMHBIX OB BEKTAX
METPOIIOJIMTEHOB

3.1 Oomue nmogoKeHUs

3.1.1 UcToyHMKaMU 11yMa Ha Ha3eMHBIX O0BEK-
Tax METPONOJIUTEHOB BISIOTCH:

- [10€3/1a METPONOJHUTEHOB

- TPAHCNOPT ;

- BEHTHJISILMOHHOE 000pYAOBaHHE U KOMIIpEC-
COpBbI;

- TEXHOJIOTHYecKoe 000pyI0oBaHUE;

- TIIOLLIAAKHY NOrpy30-pa3rpy304yHbIX pabdorT;

- CTPOUTEIbHbIE MALLIMHBI U MEXAHU3MUBI.

[lo xapakTepy uaMeHeHMS BO BPEMEHU 1LYMBI
NOAPA3AENAIOT HA IOCTOSAHHbBIE U HEITOCTOSHHBIE,
B 3aBUCUMOCTHU OT TOT'O, U3MEHSIETCA JIU YPOBEHbL
3BYKa 3a BpeMsl HaOJIOJeHHUS He OoJiee unu dbonee
yeM Ha 5 nbA Opu HU3MEpeHUsIX Ha BPEMEHHOU
XapakKTepUCTHUKE «MeIeHHo» luymMomepa [1]. K no-
CTOSSHHBIM 1HyMaM MOTYT ObiThb OTHECEHBbI, Ha-
[IpUMED, LUYMbl BEHTUJIALUMOHHBIX CUCTEM, KOM-
ITPECCOPOB, TPAHC(HOPMATOPOB, K HENNOCTOSHHBIM
[IyMaM — WIYMbI aBTOMOOMJIBHOIO U XEJIE3HOHO0-
POXXHOTO TpaHCHopTa, 3eMJIEpPOWHBIX MAlLUUH,
[MOABEMHBIX MEXAaHMU3MOB U T.II.

3.1.2 Pab®oThl 10 CHUXEHMIO LIyMa OCYile-
CTBJILIOTCA IO CIEAYIOUIUM OCHOBHBIM Hanpas-
JEHUSIM:

- B UICTOYHUKAX LIYM3a KOHCTPYKTUBHLIMU M€ -
TONAMU (CO3MaHUE M NPUMEHEHUE MATIOLIYMHBIX
arperaToB U 3KHUITAXEN);

- AAIMUHUCTPATUBHLIMU METORAMU (perjlaMeH -
Talusi BpEMEHU padoOThl UICTOYHUKOB HIYMA);

- HAa NYTU pacnpocTpaHeHUus UiyMa OT UCTOY-
HUKa N0 O0OBEKTOB WIYMO3ALUUTBI APXUTECKTYPHO-
MIAHUPOBOYHLIMU U UHXKEHEPHO-CTPOUTENBHBIMHA
METOJAMU U CpeACTBAMU.

Hactosuwmii CBon npaBua pacCMaTpUBAET
rMaBHbIM O0pa3OoM CpeACTBA CHUIKEHHUS llIyMa Ha
MYTU €ro pacrpocTpaHeHUs.

3.1.3 Cpencrtsa 1IYMO3a1WUThl, CITOCODCTBYIO-
e o0ecneyeH o JONMYCTUMBIX YPOBHEM 1IyMaA,
cienyet pazpadaTbiBaTh HA OCHOBE aKYCTUUECKUX
pacuyeToB.

3.1.4 HopMupyeMpIMHU nmapamMeTpamy MOCTOSH-
HOTO WyMa ABJISIKOTCS YPOBHM 3BYKOBOTO JaBJe-
HUss L, 1B, B OKTABHbBIX IM0OJOCAX CO CpPEIHereo-
MeTpuyeckuMH yactotaMu 31,35; 63; 125; 250; 500;
1000; 2000; 4000; 8000 T'u [1]. Tonyckaetcs uc-
MoAL30BaTh YPOBEHL 3BYKa L,, AbA, B Kauectst
XAPAKTEPUCTUKK [TOCTOSHHOIO LIHPOKOMOIOCHO-
ro uiyma.

3.1.5 Ouenka cooTBeTCTBUS AOMTYCTHMBIM YDOB-
HSIM U1 UCTOYHMKOB, CO30AHOUIMX [TOCTOSHHBIA
HIYM Ha 3aluMllaeMblX 0ObeKTax, NpPOoU3BOAUTCS
o hopmyne

L

CyM I

AL

CYM TpD!

—- L

NOM {

(3.1)

roe L — CYMMApHbIH YPOBEHb 3BYKOBOIO 1aB-
JIGHUS B i-U OKTABHOM I10JIOCE Yac-
TOT B pPACUYCTHOM TOYKe (U3MEpEH-

HBbIA WM pacCyYMTaHHbI), ab:

CYM |

(3.2)

YUCJIO OJITHOBPEMEHHO pabOTaIOUIKX
UCTOYHUKOB 1U1YMaQ;
YPDOBEHb 3BYKOBOIO NABJICHUS B i-K
OKTaBHOMW IMOJIOCE OT j-TO UCTOYHH-
Ka uyma, ab:
HOTIYCTUMBIA YPOBEHBL 3BYKOBOIO
JABJECHUS Ha 33l AeMOM O0BEKTE
B IaHHOW OokTaBHOH monoce, nb [l].
OLEHKY COOTBETCTBHUS LLIYMOBOI'O PEXUMA HOp-
MAaTHBHbBIM TPEOOBAHUAM AOMYCKACTCS BbITIOMHATS
o gopmyne

JOMN {

ALA CVMTDp LA CVM LA O » (3.3)

rne L, .., — CYMMAapHbI{ yPOBEHb 3ByKa OT MCTOY-
HUKOB 1lyMa B pacUETHOM TOYKE,
nbA, onpeneneHHBIA C UCTTOb30BA-
HHMEM YAaCTOTHOW KOppeKUMH A, K,,

ymMmomepa (cM. tTabauuy 3.1)

CYM

9
0"1 1\1:+K"u »
LAcyM = 1013210 s ): (34)
=i

L — JIOTIYCTUMBIN YPOBEHb 3BYKa Ha 3a-

1nuaeMoM oobekre, 1bA [1].

A aon
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OTpuuartesibHOE 3HaYeHME BEJIMYMH AL\ X2~
DAKTEPUIVET O0ECTIEYEHHOCTL TPEOOBAHUN CAHU-
TapHbIX HOpM |1l| B pacueTHOW TOYKE, MOJOXU-
TENbHOE — HEOOXO0AMMOE CHUXEHUE YPOBHEW
LIyMa, KOTOPOE MOXET ObIThb JOCTUTHYTO CHMXE-
HUEM U3AYYAEMOTr0 UCTOUHUKAMH LIyMa MU MO-
BLILUEHUEM LUYMO3ALLUMUTHBLIX KAYEeCTB CPEACTB, Mpe-
OATCTBYIOIWMX PAaCpOCTPAHEHUIO LLYMA.

3.1.6 HopMmupyeMbIMU nmapaMeTpaMu HeMNoc-
TOSHHOIO LUYMa SBJISKOTCS 3KBUBAMCHTHBIN L
M MAaKCUMaIbHBIA L,  VDOBHHU 3BYKa, ObA.

3.1.7 [Ipn paboTe Ha 0ObeKTE METPONOJUTEHA
HCTOYHUKOB, CO34al0UIMX HEIMOCTOAHHLIN LUYM,
OLIEHKA COOTBETCTBUSA HOPMATUBHBIM TPeOOBAHU-

SIM BBITOJIHAETCA 1O (PopMVIaM;

A 3KB

ALA IKBCYM TP — LA IKBCYM LA KB 101 » (3-5)

ALA maxTp LA max LA max AoM (36)

— OOLLMI YPOBEHbD 3BYKAd B PACYECTHOM
TOYKE, ONpeaAendeMbld KAK 3HEP-
reTvyeckasds CymMma CYMMAPHOIO
YpPOBHs 3ByKa L, ... OT MCTOYHH-
KOB [TOCTOSHHOIO LUYMa, Oflpele-
NeHHoro 1o gopmynam (3.2), (3.4),
U CYMMAPHOr0o 3KBUBAJIEHTHOIO
YPOBHS 3ByKa L OT UCTOU-

A 3KB CYM
HUKOB HETTOCTOSHHOIO uryma, 1bA

[AC LA 3KB CYM

ALp g epn = 101g(10%H 20 4 10% ey (3.7)

[Tpu sTOM BHaAua e onpeaenseTcss CyMMapHbIH
ypOBeHBb 0 Gopmyie (3.2). a 3aTeM BbINIOTHAECTCH
KoppeKLUS A rio popmyie (3.4).

CyMMapHbii 3KBUBA1eHTHbI YPOBEHDL 3BYKa OT
HCTOYHHMKOB HEINOCTOSSHHOIO yMa PACCYUTBIBA-
10T T10 GopMVIIE

N’
ﬁ OJL\::EH;’
LA IKBCYM 10]3 LIO s (38)

/=

rne L

ASKB] JKBUBAJICHTHbLIH VPOBCHDL 3BYKA OT

J-TO WUCTOYHIIKA HEMOCTOAHHOIO
wyma, abA;
N — 4yuCn0 UCTOYHUKOB HEIMOCTOSH-
HOro wyma, paboTarwilimux B Te-
YEHUE BPEMEHU OLIEHKH LIYMOBO-
ro BosaeicTeia (16 4 nHeM, 8 y
Houbto [1]).
OKBHBAJIEHTHbIA YpOBEHD 3BYKA L, . - ; onpe-
JEeJI1eTCS KAK CpedHEE MO UHTEHCUBHOCTH €ro 3Ha-

YeHHe 3a BpeMs OLUEHKHU T, T.C.

/1 m 3
LAaxaj =101g} - ) 7

T
K )

101 L4

. (3.9)
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rae m — YUCJAO HHTEPBAJIOB C Pa3UYHbIMU
3HAUEHUSIMU YPOBHS 3BYKa BO Bpe-
MEHH T;

T, — IUIMTEIbHOCTb UHTEPBAIA C YDOBHEM
3ByKa [X., 4.

3.1.8 Ecau cyMMapHbIi WIYM B PACYETHOM TOY -
K€ MPEBbILIACT AOMYCTUMBIM ypoBeHb (AL >0

CVYM TP |
win AL >0 AL >0unm AL > (),

A CYM TP A 3KB CYM Tp A mMax Tp
CJenYyeT ONpeAeNUTh MCTOYHUKHM MOBBIIUEHHOIO
HIyMa B JaHHOM pacYeTHOM TOYKE U U1 KaXIOro
M3 HUX ONPEOENUTh TpebyeMoe CHHXXEHUE 1UYMa.
TpebOyemoe CHUMXEHHUE LLyMa CIENYeT onpee-
JAS1Th OTAENBHO U1 KaXKI0TO UCTOYHHKA U3 TPYIII

OOHOTHIIHLIX UCTOYHUKOB lIIyMa.

[IpuMevaHUue— OIHOTUNHBIMK CYUTAKOT UCTOYHU-
KI, 5151 KOTOPLIX B pacCMaTpUBAEMON paCcUE€THOIl TOUKE yCTa-
HOBJIEHLI OAMHAKOBBIE 3HaYEeHUA AONYCTHMBIX YPOBHEN LiyMa
(HarnpuMep, BEHTUIIATODDLI).

TpebyeMoe CHUXEHHE LUyMa AL, ; Onpenes-
10T 11 YPOBHEM 3BYKOBOIO JaBJCHHUS B pacyeT-
HBIX TOYKAX U151 KaXI0W OKTaBHOM MOJIOCHI 4aCTOT.

Eciau rpynna OAHOTUITHBIX UCTOYHHUKOB COAEp-
KUT UCTOYHUKHU 1UyMa, YPOBHU 3BYKOBOIO AaBje-
HUS B PACYETHOHM TOYKE OT KOTOPbIX PasaHUdarTCs

oconee yeM Ha 10 ab, Takyro rpynny pa3zouBaloT Ha

ABC TITOAIPVIIIIbLI. ITOAIPVIIITY HUCTOYHHUKOB I1LIYMA4,

YPOBHM 3BYKOBOTO JaBJEHUS OT KOTOPbIX B pac-
CMaTpMBAEMOM pacyeTHOM TOYKe He DoJiee 4yeM Ha
10 1b oTnnyaloTcst OT MAKCHMAJIbHOT'O YPOBHSI 3BY-
KOBOI'O JIaBI€HUS B AJAHHOUN pacyeTHOM TOYKe, U
MOAIPYIIITY OCTaJIbHbIX MCTOYHMKOB 1LUYMa C OoJee
HU3KMMU YPOBHSMHU 3BYKOBOIrO AABJIEHHUA.

J1ng Kaxxaoro U3 HICTOYHUKOB TEPBOM MOATPYTI-
[TbI BbIYUCASIIOT ALTD ;1o popMyIie

ALTDJ - Lj' - Lﬂon T IOlgnl, (3.10)
rne ALTD P TpeOyeMoe CHUXKEHUE LIyMa, CO3/a-
BaeMO€ B PACYETHOM TOUYKE j-M UC-

TOYHUKOM, 1b;

Lj — YPOBEHb 3BYKOBOrO JaBaeHUs, ab,
CO31aBacMbId B pPaCYETHOH TOUYKE j-M
MCTOYHUKOM;

L — NONYCTUMBIH YypOBEHBL 3BYKOBOTO

DaBJIEHUS HA 3alUMILIAeMOM 00beKTe
B pacCMaTpuMBaeMOHW OKTaBHOHU I10-
noce, nb;
n,  — UYMCJIO HCTOYHMKOB LiiyMa B onpene-
JIEHHOW BbILUE MOATPVIIIIE.
JIng Kaxaoro UCTOYHMKA 1yMa BTOPOH NOI-
FPYMIIbl pacyeT TPEOYEMOIO CHMXKEHMS LLIYMA Bbl-
[MOJIHSIETCA MO POPMYIIE

AL ;=L - L, +10lg(n-n)+5, (3.11)

rae n — oflIee YUCTO MPUHUMAEMBbIX B pac-
YyeT UCTOUYHUKOB LyMa.
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B n He cneayeT BKIIOYATH MCTOUHMKHU LUyMa,
CO3JaloLlLMe B pacCYeTHON TOYKE YPOBHU 3BYKOBO-
ro AaBAEHUS HUXe AOMYCTUMbIX Ha BENMUYUHY AL,
KOTOpas OonpeaensieTcs 1no Gopmylie

AL, = 10igm, + 3, (3.12)

rae m, — YUCJO0 UCTOYHMKOB LIyMa, YDOBHHU 3BYy-
KOBOTO NAaBAEHHUS KOTOPLIX, MO Kpau-
Heit Mepe, Ha 10 1b mMenbuwie L _ .

3.1.9 PacyeTtHble TOUYKMU PEKOMEHIAYETCA pac-
[10J1araTh Ha KpaTyauulieM pacCTOSIHUM OT Hau0O-
Jiee UHTEHCUBHBIX MCTOYHUKOB lUyMa Ha ODBEKTE
METPOITONUTEHA, B HAUDONEE XapakTEPHbIX MeEC-
TaxX: U1 30aHUA U COOPYXKEHHM B 2 M OT HAPYX-
HBIX OrpakKJ1aloUiuX CTeH Ha BhicoTe [,5 M OT 1oJa
[IEPBOrO U MOCJEAHETO 3TAXKA, ML TEPPUTOPUHN He
MEHeEE 4eM B 2 M OT CTEH OKPYXAKWWX 3JaHNUN U
COOPYXEHUIM Ha BbICOTE 1,5 M OT NOBEPXHOCTH
3eMJIM; 11 TTIOMELUEeHHU B 2 M OT OKHa Ha BLICOTE
1,5 M OT MOBEPXHOCTH 110114,

3.1.10 OueHka ypoBHEW LIYMa B pacyeTHBIX
TOUKAX JOJXKHA BBIMTOJIHATHCS AJISI AHEBHOIO M HOY-
Horo nepuona cytok (c 7m0 23yuc23no 74 (1]
U VYUTHIBATH MAKCUMAJIBHYK) HUHTEHCUBHOCTb YPOB-
HS1 3BYKa MCTOYHUKA B TEYEHUE NMOJAYYACOBOTO IIe-
puona BpeMeH. OLEeHKY 3alUyMJIEHHOCTH 31aHUU
M TEPPUTOPUH OT MCTOYHHMKOB LIyMAa Ha OOBEKTax
METPONONIHUTEHA A1 JHEBHOIO MEPHOIa CYTOK pe-
KOMEHAYETCH BBIMNOJHATL UI YCIOBUN Haubomnee
MHTCHCUBHOW pAdOTHI 000pYIOBAHUA (HANpUMED,
[pU JBIKEHUU [10€310B METPO B «4ac MUK»). OLeH-
KY YPOBHS 3BYKa B INOMELICHUSX, OOECCIICUYEHHbIX
NPUBOJHON BEHTUWSILMEN, HEOOXOAUMO BBITTIONMHATE
C YYETOM 3BYKOM3OJISUMHM 3aKpPLITOTO OKHa. B oc-
TAIBHBIX CIYYAsIX PEKOMEHIYETCS YYUTHIBATH 3BY-
KOU3OJALIMIO OTKPBITONH (POPTOYKH, CTBOPKH WU
(bpamMyry, KOTOpyro AT OUEHOK NMPUMHUMAKOT DaB-
Hou 10 ab.

3.1.11 HeoOxonumpie akyCTUYECKHUE PACUYETHI
U NPEeMIOXEHUS 10 ODECIEYEHUIO JOITYCTUMBIX
YPOBHEU LIYMaA PEKOMEHIYETCS BKJIIOYATh B COCTAB
[MPOCKTHOMU JOKYMEHTALIMHU HA BCEX OCHOBHLIX CTa-
AUSX NIPOCKTUPOBAHUA.

3.2 Bbi0op pacuyeTtHbIX TOYEK

3.2.1 Ilpu BbIOOpEe pacyeTHLIX TOYEK CAEeAyeT
YYUTBIBATH CACAYIOILIME JAHHBIE:

- pPaCCTOsIHUE OT 3alIuIaEMBIX OT LiiyMa O0BEeK-
TOB A0 TPAaHUUBI TEPPUTOPUU O0BEKTA METPOIIO-
JIUTEHA;

- pacronoxeHue Haubonee MHTEHCUBHBIX UC-
TOYHUKOB LIYMa Ha TEPPUTOPUU 00beKTa U (PaK-
TOP HANMPaBJAEHHOCTH UX U3NYYEHUS,

~ HAUIUYUE IKPAaHUPYIOUIMX 3JaHUU U COOpY-
XEHUH Ha [IYTH paClipOCTpaHEHUA 1HyMa,;

~ Ha3HAYEHHME 3alHILAeMbIX OT 11yMa OOBEKTOB.

3.2.2 B cOOTBETCTBUU C BbILLIEYKAZAHHBIMHU JaH-
HbIMU COBOKYITHOCTb PACUYETHLIX TOUEK OYAET BKII0-
4aThb:

a) TOUKY, TIPUBA3AHHYIO K 3alH1ILEEMOMY 0T
HIyMa OOBEKTY, OJIMXaNUIEMyY K FPAHULE TEPDU-
TOPHUU ODBEKTA METPOTNOJIUTEHA;

6) TOYKH, TMPUBA3AHHbIC K 3alliMLIacMbIM OT
[HyMa 0ObeKTaM, OMVDKANLUMM K Hau0oiee UHTEH-
CUBHBIM, HE 3KPaHUPYEMbIM UCTOYHUKAM HIYMA;

B) TOYKHU, TIpUBA3AHHBIE K OJIMKAUWUM K
OOBEKTY METPOIONUTEHA, 3alIMIIAeMBbIM OT LIYMa
00BEKTAM, K KOTOPbIM NPEABSBIASIOTCS 00J1€E XKe-
CTKMe TpeOOBAHUS HA JONYCTUMbBIY YPOBEHD LIYM3,
yeM BbIOpPaHHBIE B COOTBETCTBUH C PEKOMEHAALH-
SAMU a), 0).

3.2.3 /I OUeHKU J0ITyCKaeTCs BblIOMpaTh Pac-
YETHBIE TOYKHW HA TEPPUTOPUHU 3aCTPOMKHU B 2 M OT
(bacangoB BbIOpPAHHBIX OOBEKTOB 3ALUUTHI OT LIyMa
Ha YPOBHSX TMEPBOrO U INOCAEOHErO 3TAXEH.

3.3 Pacuer oxugaeMbiX ypOBHEH IyMa
OT CTAlMOHAPHBIX 00BEKTOB

3.3.1 Ucxonupie JaHHBIC

3.3.1.1 g pacdyeTa oxXuaaeMbix YPOBHEN LUyMa
B PACUYETHBIX TOYKaX HEOOXOOUMBI CACOYIOUIME UC-
XO[HblE MaTEpHaAbI:

a) CUTYALLMOHHBINW TIJIAH TEPPUTOPHUU OOBEKTA
METPOIIOJINTEHA CO BCEMU 3MAHUIMU U COOPYXeE-
HUSIMU W [IPUJIETaolEen 3aCTPONKOMU,

0) crieuupukaunsd oOOpYILOBAHUSA H €r0 Ia-
paMeTpbl, HEOOXOAUMDBIE AN aKyCTHYECKUX pac-
4YETOB:

- JUISI TEXHOJIOTMYECKOTO O0OPYNOBAHUA — TUII
U 3HAYEHUS YPOBHEN MU3/1y4aeMOU 3BYKOBOU MOLI-
HOCTU WJIM 3KCIECPHUMEHTAa/IbHbIe 3HAYEHHUSA YPOB-
Heu 3BYKOBOI'O MABJIEHMY B OKTABHBIX I10JI0CAX Ya-
CTOT;

- UIS1 BEHTHWISSHHUOHHOTIO 000OpYIOBAHHS — HO-
MEp BEHTUIATOPA, €r0 K.M.A., 4aCTOTa BpaLUCHUA
paboyero KoJjeca U ero aMaMeTp B IIPOLICHTAX oT
HOMWHAIBHOIO, pacxoa BO34yXa W HANop ero mno-
TOKAQ; [Nl KPbILUIHBIX BEHTUNATOPOB — OKpPYXHas
CKOPOCTh U AMAMETD pado4yero Koseca; nJjisl BbITAX-
HbIX BEHTCUCTEM — O0IUad AJIMHA BO3AYXOBOMAA OT
BEHTWISITOPA A0 BHIOPOCHOIO OTBEPCTUS, pPA3MEPH
€ro rnonepevHoOro ceyeHus {(AUaMeTp), KOJUIECTBo
U XapakTep MOBOPOTOB H PaCLLIUPEHUI;

- U1 UICTOYHUKOB HEMMOCTOSTHHOIO 1IyMa, QYH-
KUMOHUPYIOLUX HA TEPPUTOPUHU OOBEKTA METPO-
[1OJIUTEHA BHE YKPBITUHU, — 3KBUBAJICHTHLIE U MaK-
CUMAJIEHBIE VPOBHHU 3BYKOBOMW MOILUHOCTH;

B) MECTOMONOXEHUEe YCTAHOBKU ILIYMHOI0
ODOPYAOBAHUSI K1 HAPYXHbIX OTBEPCTUM BEHTCHUC-
TEM M VIABlI MEXAY HOpMAaRsIMU K HApPYXHbIM Of-
PAXICHUAM, 33 KOTOPBIMHU HAXOAUTCS 3TO 000pY-



[TomeurcHue

Hapyxiioe OIpaKIACHHE

nC

"R

S — MCTOYHHK LIyMa; R — pacyeTHast To4ka

Pucynorx 3.1 — CxeMa Ans ONpEaeScHU yriaa ¢ Mexay
HOPMAasblO K HAPYKHOMY OIPaXAEHHIO U HarpaBicHHUEM
B PACYETHYIO TOYKY

noBaHue (HOPMAaJSIMU K HAPY>KHBIM OTBEPCTUSIM
BEHTCUCTEM), U HAIIPABJEHUSIMU B paCHETHYIO TOY-
KY (PUCYHOK 3.1);

) BLICOTA U LUUPHHA DKPaHUPYIOLUUX 30aHUU
U COOPYKEHUM — UTST OLIEHKU BEJIUYUHBI CHUXE-
HUS YPOBHEN 3BYKa 3a CUET 3KpaHUPOBaHUA,

1) xapakTep U Iepuojabl paboThl LWIYMHOIO
000pPYIOBAHUA.

3.3.2 Dransl pacuera

3.3.2.1 AKycTUYEeCKUH pacyeT COCTOUT U3 CJIe-
NYIOUIUX OCHOBHBIX 3TAIOB:

a) BbIgBJEeHHE HMCTOYHUKOB LIyMa U I[IpeaBa-
PUTENLHOE PAHXUPOBAHME UX [0 YPOBHIO U3/yYa-
eMOH 3BYKOBOKM MOUIHOCTHU;

0) BLIOOP pacUETHLIX TOYEK;

) onpeje;leHME YPOBHEH 1IyMa B pacyeTHbLIX
TOYKAX;

1) onpeneleHUue TpedyeMoro CHUXXEHHUS YpOB-
HEHM LIyMa B pacyYETHBIX TOYKAX.

3.3.3 PacueTr ypoBHel 3BYKOBOro JaBJIE€HUA

3.3.3.1 YpoBeHb 3BYKOBOIO JaBJIEHUS B OKTAaB-
HBIX [TOJIOCAX Y4ACTOT B PACYETHOM TOYKE HaA TEP-
PUTOPUKU 3aCTPOMKH MPHU MCTOUHMUKE LIYyMa, pac-
MOJIOKEHHOM OTKPbITO, ONpPEAensiioT no Gopmyne

[ =L, +10lg®, -10lgQ -AL, (3.13)

rae L,, — ypoB€Hb 3ByKOBOW MOLIHOCTH MCTOM-
HIfKa LIYyMa B /-W OKTaBHOM IMTOJI0CE Ya-

ctoT, nb;
@O, — dakTop HaMpaBAEHHOCTU UCTOYHHUKA
HIYMa B /-H OKTABHOH TOJIOCE YacCTOT.

JInsg HeHanpaBJIEHHbIX UCTOYHUKOB
O = 1;
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(2 — MNPOCTPAHCTBEHHLIM Yros U3JYYEHUS
3BYKAa, MPUHUMAEMBIX OT UCTOUHUKOB,
PACIIOJIOXKEHHbLIX B OTKPbLITOM MPO-
CTPAHCTBE, — Q = 41, HA MOBEPXHOCTH
[PYHTA WKW OrpaXAalouUIUX KOHCTPYK-
MK 3MaHUN U COOPYKEHUN — Q = 2,
B JIBYXI'PaHHOM VvrIne, oOpa3oBaHHOM
OIPaAXIAIWMMU KOHCTPYKUUAMU 31a-
HUW U COOPYXEHUU U MOBEPXHOCTHIO
[PYHTA, — (2 =T, B TPEXI'PAHHOM VYIJE,
00pa30BaAaHHOM 3TUMH XK€ IMOBEPXHOC-
TAMU, — Q = 1/2:

AL. — CHUXEHHUE YPOBHS 3BYKOBOTO JaBJic-

HUs, Ab, B i-i1 OKTaBHOM [MOJIOCE Yyac-
TOT HA NYTH paclpoCTpaHEHUA 3ByKa
OT UCTOYHMUKA 1IyMa OO pAaCYETHOWU
TOYKMU.

[lopgnok onpeneneHuss 3HAYEHUM LIYMOBBIX
XapakKTePUCTUK UCTOYHUKOB LIIYMA YCTAHOBJIEH B
3.3.4.

B obwem cnyyae AL, yuuTbIBaeT pasjivyHble
(GaKTOpbl, BIAMUAOLIME HA UHTEHCUBHOCTH 3BYKA,
M pacCUYHTBIBAETCA 11O POPMYIIE

ALE = A[‘pacf + A[‘HTMf T A[‘r‘pf T ALBKpf + AL,[[OHJ'!
(3.14)

ALM . — CHIDKEHUE YPOBHs 3BYKOBOTO [aBie-
HUSI B 3aBUCHUMOCTHU OT PACCTOSIHUSA
MeXay MCTOYHHUKOM HIyMa U pacyeT-
HOM TOYKOM, CBJI3aHHOE C pacXoxie-
HUEM 3BYKOBOH BOJIHBI B TIPOCTPaH-
cTBe, nb;

AL, . — CHWXEHUE YPOBHS 3BYKOBOIO JaBJie-
HMS, CBSI3aHHOE C MOIJIOLIEHMUEM 3BY-
Ka B atmocdepe, nb;

ALm . — CHMXKEHHUE YPOBHsI 3BYKOBOT'O 1aBJIEHHU,
BbI3bIBAEMOE BIUSTHMEM IPYHTa, Ab;

ALM . — CHMXEHME YPOBHSI 3ByKOBOFO AaBJie-
HUA 2KpaHamu, Ab;

AL . — CHHXEHHUE YDOBHS 3BYKOBOIO NaBJie-

HUs 32 CYET JOTOJHUTENBHBIX (PAKTO-
POB, KOTOpbIE MOTYT BK/110YaTh B ced4:
&LOTP — OTpaXXeHHE 3BYKA OT 30aHUIH;

ALBER — CHU)KEHUE [TOJIOCAMU 3eJIeHbBIX

HaCa>KIeHWH; AL&,* — CHUKEHUE BCiaes-
CTBUE OrpaHUYEHUS Yrja BUAUMOCTH
00BbeKTa U3 paCYETHOM TOUKH U T.II.
[Topsnox pacueTa ciaraeMbix B popmyne (3.14)
paccMOTpeH B pa3szenax 3.3.5—3.3.9.

filpuymMeyaHu+

| 3HayeHUs cnaraeMbix B dopmyne (3.14) ang nokanb-
HbIX HCTOYHUKOB LUYMa OINpeneasioT B COOTBETCTBUU C METO-
damu CHull 23-03, UCO 9613-1 (2], UCO 9613-2 |3], py-
kosoacTs |4], |S] u PexoMmeHaauui |6].

2 Kaxnaoe crnaraeMoe JOIKHO PacCUMTBHIBATLCH B OTOEIb-
HOCTH M TakiiMm oOpa3oM, Kak OYATO OCTAIbHbBIC COCTABAIO-
LLIHE OTCYTCTBYIOT.
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3 Cnaraembie 8 dopatysce (3.14) aBasiioTCa NMOJAOKHTCIb-
HbIMH, CCJAN OHH TPUBOAAT K CHIKEHHIO YPOBHS 3BYKOBOIO
aapjaenmst. B ToMm cayyae, ccad YpPOBCHbL 3BYKOBOMO AaB/ICHMS
YBEAUMHUBACTCS, TO claraemMoc J0MXKHO UMCTh OTPULIATCNbHbIH

3HaK.

3.3.3.2 JIng UICTOYHUKOB LUYMA, PACITOJIOXEH -
HbIX B TOMEUWEHHUIX, YPOBEHb 3BYKOBOI'O 1aBJIe-
HUs L; B OKTaBHbLIX [10J10CaX YaCTOT B PACYETHOMU
TouKe ornpeaenstior no dopmye (3.13). [1pu stom
HEeOO0XOAMMO 3aMEHUTHL B HEH YPOBEHB 3BYKOBOH
MOLUHOCTH L, Ha YPOBEHL 3BYKOBOM MOLLIHOCTH
Ly, B (-7 OKTABHOM MTOJIOCE YACTOT LUYMA, NPO-
LIeNIIEero yepe3 HapyxXHble OrpaXIE€HUs MoMe-
HIEHUS C MCTOYHUKAaMU yMa (ONpeneasaeTcs 1o
3.3.4.3).

Beiuucnenue sHayeHus 10 1gd. — zaBucumoc-
TH OT YyIJila ¢ MeXIYy HOPMaJbio K HAPY>XHOMY Or-
PAXIEHUIO MOMELUEHUS C UCTOYHMKAMHU IUIyMa U
HalpaBl€HUEM B PacyETHYIO TOYKY, HEOOXOAUMMO
[TPOU3BOAUTH C MMOMOILLBIO TAOIHULBI 3.2.

Tadoanuuna 3.2 — 3aBUHCUMOCTbL (PaKTOpa
HANPABJEHHOCTH OT YIJaa ¢

eierest il —

@, rpan. 0 45 90 135 180

10lg @, nb 0 -2 -5 -10 -15

CHMXEHUS YPOBHs1 3BYKOBOTO faBeHUSA AL
AL, ALW, ALaKp n AL, Ha TIyTH pacrnpocTpa-
HEHWS 3BYKA OT HApYXHBIX ITOBEPXHOCTEU MOME-
ITUEHUS OTIPEACIISIIOT MO COOTBETCTBYIOIUUM (DOP-
MyJiaM noapasaenoB 3.3.5—3.3.9. IIpu 3ToM pac-
CTOSIHUSI OTCUMTBLIBAIOT OT HAPYKHBIX ITOBEPXHOC-
Tel NMOMELIEeHHUH, a BbICOTa MCTOYHMKA lIyMma A
OepeTCcs HA YPOBHE CepeIWHbI 3JIEMEHTA OTpaxkie-
HUSI NOMELUEHUSI ¢ HAUMMEHBILIEW 3BYKOMU3OJISALIU-
el (OKHa, OTKpPBITOH (POPTOUKU, (PpaMYyTrd UIHU
CTBOPKH OKHA).

Ilpy OTCYTCTBUUM Ha IYTU pacHpOCTPAHEHUA
3ByKa Iperpan B BUAE 3KPaHOB UJIM ITOJIOC 3€JIEHBIX
HacaxneHui npuHumarot AL, =0u AL, = 0.

3.3.3.3 Ecnu UCTOYHUMKOM LUIYMa SIBJASIETCH BO3-
Ayx03ad0pHOE MU BBIOPOCHOE OTBEPCTHUE CUCTEM,
MCIOJIb3YKOLUMX BEHTUIISITOPHI MU KOMIIPECCOPHI,
OXUAaeMbl€e YPOBHHM 3BYKOBOIO JaBjieHUS B pac-

YETHbIX TOYKAX CJAeAYyeT OMpPEAEasiTh [10 QPOpMYIIE
L.=0L, —AL + AL, — AL, (3.15)

| Wi ceTH

rne L,. — ypoBeHb 3BYKOBOH MOUIHOCTHU BEH-
TUJISATOpa B - OKTABHOH [10j10CE,
nb, onpeaenseMsit o 3.3.4.4;

— CYMMAapHO€ CHUXXEHHE YPOBHS 3BY-
KOBOUW MOLIHOCTHU IO INYTH pacripo-
CTpaHeHUA 3BYKa B BO3IYXOBOAE B
-1 OKTaBHOM mnoJoce, ab, onpene-
ngemoe mno 3.3.4.5;

AL

Wi cetu

AL, 6 — 1oKasaTejab HarnpaBIeHHOCTU U31Yy-
YEHUs 3BYKa, Ab, onpeaeasaeMslil 1o
PUCYHKY 3.2;

AL, — CHMXEHHUE YPOBHS 3BYKOBOTO 1aBJIE-

HUA, n1b, B /-1 OKTaBHOM IOJOCE
4aCTOT Ha MYTHU PacCIpOCTPAHEHHS
3ByKa OT UCTOYHMKA LIyMa J0 pac-
YETHOU TOYKH COIJ1acHO (HOopMyne
(3.14).
3.3.3.4 |Ipu HEOOXOOAUMMOCTH, YPOBHHU 3BYKO-
BOI'O JIaBJ€HUS B 3alUMILAEMOM OT LUIyMa IIOMeELle-
HUM OIpenessiloTCa 10 PopMye

L,=L—AL, (3.16)

rne L, — ypoBeHb 3BYKOBOIro naBieHus, Ib,
B I- OKTAaBHOM I10JIOCE CHAPYXHU Y
OrpaXaeHUA 3alIMUILIAEMOTr0 OT LWyMa
[MOMELICHUSA, ONMpEaACAsieMbld MO0
dopmyne (3.13);

AL . — CHMXEHHE YPOBHS 3BYKOBOIO JaBJe-
HUSA, b, Npu MIPOXOXIAECHUU Yepe
Hapy>XHOE OrpaxiaeHue 3ativuiacmo-
ro OT WwymMa I[MOMELUEHUd, OIpele-
nsgeMoe 1o ¢opmyne (3.20) nyrtem
MOACTAaHOBKHU B HEE 3HAUYCHUH [apa-
METPOB, COOTBETCTBYHOLLIMX PACCMaT-
PUBAaEMOMY OIrpakIeHHUIO.

3.3.4 lllymoBbIe XapaKTepUCTUKH HCTOYHHKOB [YMa

3.3.4.1 3HayeHHUSI ypOBHS 3BYKOBOH MOIIHOC-
™4 L, ¥ 1I0Ka3aTeNnst HalpasBJIeHHOCTH P B OKTaB-
HBIX ITOJIOCAX YACTOT NMPUHUMAIOT IO JAHHbIM, NpY-
BOAUMBIM B COMPOBOAUTENBHONU TEXHUYECKOU JI0-
KYMEHTAaUMX Ha MCTOYHMK myMa. IIpu orcyrcTaun
3nayeHuil P B 1oKyMeHTauuH rnpuHumant @ =1,

3.3.4.2 /Ind UCTOYHUKOB HEMOCTOSAHHOI
lIyMa B KayecTBe L, NMPUHHUMAIOT 3KBUBAIEHT-
HBIU L, U MAaKCUMIBHBIA L YPOBHH 3BY-
KOBOM MOIIIHOCTH.

3.3.4.3 YpoBeHb 3BYKOBOWH MOILHOCTH LWHP,.
[HIyMa, MPOLUEAILIEro 4Yepe3 HapyXHbIE Orpaxie-
HUsI [IOMEIUEHUSI, paCCYMUTHIBACTCS 1O (QOpMYIE

W max

S
LWnpf = Ly, ; +101g ;r AL; -6, (3.17)
0

rne L., . — ypOBEHb 3BYKOBOIO JaBJICHHUS B i-i
OKTAaBHOH TIIOJIOCE Y HAPYKHOro 0f-
paxXOAeHUs1 BHYTPU INOMEIIEHHU] ¢
UCTOYHUKaMU wyMa, ab:

S, — TMJIOLIaAb HApPYXHOIO OrpaxIeHHus,
M?;
= 1 M2
Sy = 1 M5

AL, — CHMXEHWE YPOBHS 3BYKOBOIO /IaB/e-
HUS MPXA ITPOXOXKICHUHX 3BYKA 4epes
HapyXHOe orpaxueHue, ab.
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@ — BCAachiBAHHE WY BBIMYCK B OAHY CTOPOHY Yepe3 Xalo3U, § — TO XK. YEPe3 DELIETKY;
6 — paBHOMEPHBIH BBINYCK BO BCE CTOPOHBI Yepe3 XKaTlo3M;

! — 1waxTa WM KaHan, 2 — Xano3u, 3 — pelieTKa

Pucynox 3.2 — Ilokaszartes1p HalIpaBNEHHOCTU U3NYYEHUS LIyMa BEHTUASHUOHHBIX CUCTEM NIPU BBIXOLE €ro
B aTMOC(EpY

3HayeHus L . OMpenensior no gopmyne

Ly,; =101 310" ~101g B, + 6, (3.18)
k=l

rae L,,. — ypOBEHb 3BYKOBOH MOIUHOCTHU K-TO
MCTOYHMKA 1HIYMA B /- OKTABHOH I10-

noce, ab;

A — YKUCJIO HCTOYHUKOB lIyMa B [OMeLLe-
HUU;

B. — nocTtosiHHaa noMelueHus B /- OKTaB-

{
HOM 1oJjioce, M2

3HAyYyeHUue NMOCTOSHHOU NMoMelleHUs BI. Oll-
peoendioT 1no opMyJe

B, = Byggo My (3.19)

[OCTOSIHHAA NMOMEILUEHUS B OKTaBHOU
0J10CE CO CPEAHEreOMETPUYECKOM Ya-
croroit 1000 T'u, M+, onpenensemas
no tadauue 3.3 B 3aBUCUMOCTHU OT
06beMa V., M2, U TUMNA NOMELUCHHUS:
W,  — YaCTOTHbIM MHOXHTEJ]b, OMpeaesie-
MbIH MO Tadauile 3.4.

rae By —

Ta6énuua 3.3 — Ilocrosnnas nomewenud B, .,

Tun no- Omucanue B
MELLIeHUSA & 1600
| I I —
| MeTasLiooopabarteiBaonine mac-| V/20

TEPCKUE, BEHTHWISILIMOHHbIE KaMe-
pbl, FTeHCPATOPHbIE 3Ll U T.II.

2 Jaboparoptiv, aepesoobpadarei-| F/10
BaIOLLIME MacTepCKUe U T.I1.

]
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Tadonunua 3.4 — YacToTHbiA MHOKHTEND U,

il Nl - i

YacTOTHBIA MHOXHTEND U, JUIS CPEAHEreOMETPUYECKUX
U0beM TIOMEWEHNS HACTOT OKTaBHbLIX nojoc, ['u
e 63 125 250 500 1000 2000 4000 3000
Mewusbuie _20 | 0,8 0,75 0,7 0.8 l .4 {8 2.5 HT
r—200-—1000 0,6; i 0,62 0,64 0,75 l 1,5 2,4 4,2 _
.Bon-;me 1000 0,5- 1 10,5 0,55 0,7 ] 1,6ﬁ T 3 6 |

[IpumMeyanue— Ecin pidHa rioMeuleHuss Sonee
4YeM B D pa3 NpeBbIlUAET ero WUPHUHY MU BLICOTY, NOCTOAH-
HY10 noMeiueHus B, ., pexoMeHayeTcsa onpenensTs mo tadbau-
e 3.3 B 3aBUCHMOCTU OT BEIMYMHBI BoOOOpaxaeMoro obbeMa

V', onpeneasiemoro no gopmyne

Sh%h Tnpn b < Sk

V’ g
25K mpn b > Sh,

(3.20)

TOe 27 — MEHBLIMH pasMep IMOMELUCHMS, M;
b — BTOpOIt MO BeAUMUMHE pa3MED IMOMEILUEHHA, M.

CHUXXEHHE YPOBHS 3BYKOBOTO JABICHUSA TIPH
[POXOXKIEHUHN 3BYKA YEPE3 HAPYXKHOE OrpaxncHue
OMIPEaCNSIOT 110 (hOpMYJIe

AL',' — '—IOIgX
( _ - |
Soc 107 Rt 4 5§ 1070 R 4 g 1070 R
Xf—-— -
| % )
(3.21)
S , R . — 2 -
rae J,,, K, [UIo1laAb, M*, U 3BYKOU3OJUDPY
101{ad CIIOCOOHOCTh, Ib, OKOH B
-1 OKTABHOMU I10JI0CE;
S R — TO Xe, IBEpei; ._,
S.., R._. — TO Xe, CIUIOLIHON YaCTU HapyX-
HOT'O OrpaxneHus (CTeHbl);
Sd) — TUIOLAAb OTKPBITOM 4YacTHd Op-
TOUYKU (PpaMyru);
S, =1wm2

[IpumMeyaHue — [Ipy BHINOTHEHUH HAPYXHbIX
OTpPaXACHUHW M3 TPaAUMLIMOHHBIX CTPOMTEJNELHBIX MaTEepUanos
(KMpnuY, OETOH U T.I1. MATEPUANOB, NMPUMEHAEMBIX A1 OTall-
JIUBAEMBbIX NMOMEIeHUH) AL nonyckaercs onpeaeaaTs no gop-

myne (3.21) 6e3 yuera uneHa S -10701R

3.3.4.4 3HayeHHUs YpPOBHS 3BYKOBOH MOLIHOC-
™ Ly, Ab, U3nyyaeMoil BEHTWISATOPOM, PacCuu-
ThiBalOT 10 QOpMYyJIaM:

a) NpU U3JIYYEHUHU B BO3IAYXOBOA:

Ly =L+201gB +101gQ - AL, +5+AL,; (3.22)
0) rMpu HM3NMY4EHUU OTKPBITHIM MNAaTPYOKOM:

Ly, = L+ 201g B, +101gQ - AL; + 0+ ALy; (3.23)

B) MPU U3JIYYEHHUH Yepe3 CTEHKU KOPIyca BeH-
TUJIATOpA:

Ly, = L+ 20lg B, +101gQ - AL; +3,(3.24)

IacC

g

L

ALy,

e

KpUTEPUN IHYMHOCTU, AD, onpeaens-
EMbI B 3aBUCHUMOCTH OT TUIIA U KOH-
CTPYKLIMHM BEHTHJIATOpA IO Tabnuie 3.5,
[OTIpaBKa, Ab, yyuThIBatoLLas pacrpese-
JieHne L, TI0 OKTaBHbIM IOJIOCAM Yac-
TOT, nb, onpenensieMast B 3aBUCHMOCTH
OT TUIIA U YACTOTHI BpallleHUA padoyero
KOJIECA BEHTUATOpA 10 Tadnuue 3.6;
4YaCTOTHAs MorpaBKa, I1b, yYUTHIBAI-
11asgs aKyCTHYECKOE BJIMSIHUE IPHCOe-
IVHEHWS BO3AYXOBOJAa K BEHTUISTODY,
onpenensieMast rno Tadauue 3.7;
4yacTOTHAasg mornpaBka, Ab, y4uThiBal-
11asi BIUAHUE OTPAXEHUS 3BYKa OT 0T-
KPBITOIO KOHLIA NMaTpyOKa BEHTUIATO-
pa, onpeaecnseMas 1o tabauvue 3.8,

P, — 1nonHoe AaBjieHWe (HArop), CO3/aBac-

MO€E BEHTHUIIATOPOM, KIC/M?;

() — 00BeMHBIM pacxod BO31YyXa BEHTUILTO-

pa, M>/c;

0 — IIOIIpaBKa Ha pPeXUM padOThl BEHTU-

nsaropa, 1b, B 3aBucumMocTtu ot Kl
BEHTWUJISITOpA, onpenaesseMas mno tab-
nuue 3.9.

[IpuMmeydanue— [Ipy oTCYyTCTBUM OaHHBIX O Py, 1 {
AOTIyCKAeTCs 3HAYeHUs L, NDUHUMATDb [0 TabJnLEaM LyMOBbIX

XapaKTEepUCTUK BEHTUNATOPOB, HaNpUMep Mo KaTajtoraum |7).

3HAYEHUSI YPOBHS 3BYKOBOM MOLLHOCTH Ly,
KPbILUHOTO BEHTUAATOpA, Ab, paccyuThiBaloT NO
(bopMysam:

a) IPU U3JAYYEHUU OTKPHITHIM NATPYOKOM WK
yepe3 CTEHKH KopIryca:

L,, =L +50igu +20igD — AL, (3.9
0) npy U3IYYEHUU B BO3HMYXOBOA:
Ly, =L +50lgu +20igD — AL +AL,, (324

rac

—

L — otBiieyeHHBIA ypoBeHb, n1b, onpenend-

€MbIN B 3aBUCUMOCTH OT THUITIA U KOHCT-
PYKUMH BEHTHIsATOpPA 1o Tabnuue 3.10;
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Tadonuua 3.5 — Kpurepuil iyMHOCTH L

BeHTuaatop KpUTEepHH WYMHOCTH L. 16, ana CTOPOH
r T — 1
Tun No /lnanmeTp paboUero HartieTanus BcachIBaHUST Boxpyr
koneca, % ot D * BEHTUNATOPA
PannanbHbiiA
[14-70 2.5:3.2: 4: 5 90— 100 53 50 ‘ 51.5
6,3; 8; 10; 12,5 105 56 52 54B
114-76 8: 10; 12; 16; 20 100 50 47 48.5
[114-46 2.5:3,2:4;5; 100 54 J1 52,5
I 1 L
BB 8:9: 11 100 60 52 56
[110-28 2.5:3.2:4:5 100 538 33 53,5
[IIT17-40 5; 6; 8 100 58 53 55,5
OceBoH ‘
06-300 5:6,3: 8; 10;: 12,5 100 52 52 52
— - . I e J
*D,  — HOMMHABLHBIA IMaMeTp pabovero Kojeca BEHTUNATOpA. J
Tabnuua 3.6 — Iompaska AL,
BeHTHasTOp Ilonmpaska AL, , b, npu cpeaHereoMeTpUYECKMX 4YaCTOTax OKTaBHBIX MONOC, l"ur
Homep | Yacrora spaue- 63 125 250 600 1000 2000 4000 3000
MU THI HHs, 00/MHH
PaguanbHblit 9301120 6 3 7 13 14 20 25 31
114-70 1370—1700 6 5 5 10 14 17 22 27 |
Ne 2.5:3,2;: 4 l 2800—3360 7 7 6 6 11 15 18 23
350—450 4 6 9 12 16 23 30 38
Li4-70: 460—600 5 5 g 11 15 20 27 34
Ne 5; 6,3; 635—800 5 4 7 10 15 18 24 30
8; 10; 12,5 850— 1000 6 5 5 9 11 16 22 28
L14-76 1015—1290 6 5 4 S i1 15 19 27
1300—1620 7 6 5 S 11 15 19 23 I
720 8 6 4 5 6 14 18 22 27
1360—14353 10 8 6 5 7 14 18 | 23
' 2815—=2900 12 10 3 6 5 : 7 14 18
10-28 P 2810—2940 12 4 11 8 1 9 10 14 18 ’
600—700 4 | 6 9 13 17 21 26 31
LLI17-40 S00—1400 6 6 6 9 13 17 21 26
| 1410—2600 9 6 6 6 9 13 ] 17 21
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Orxonvarnue mabauuywv 3.6

A

Benutuasitop

[fonpaBka AL,, b, npu cpeaHereoOMeTpUYECKHMX YACTOTaX OKTaBHBIX fonoc¢, [

Flomep Hacrota Bpaute- | g 125 250 600 1000 2000 4000 | 8000
H THN HHs, O00/MUH
600—700 4 6 9 [3 17 21 26 31
BBII 800—1400 6 6 6 9 13 17 21 26
1410—1900 9 6 6 6 9 13 17 21
700—1400 13 8 8 5 7 9 15 23
(8263?86{ 1410—2800 18 13 3 3 5 7 g 15
2810—2850 23 18 13 8 8 5 7 9
Tadonunmua 3.7 — Ionpaska AL,.
i CHMXEHHE OKTaBHbIX YPOBHEHN 3BYKOBOM MOWHOCTH AL,, Ab,
'Eﬂﬂiiﬂ Hau NpHU CpEAHCICOMCTPHUUCCKHUX HACTOTAX OKTABHLBIX OAOC, Fu
| VS, MM . - — -]
63 125 250 500 1000 2000 4000 2000
y 25 24 22 i9 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 ! 0 0 0
140 16 12 8 4 l 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 R | 0 0 0 0
250 13 8 4 i 0 0 0 0
280 12 8 3 H | 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 I 0 0 0 0 0
500 8 4 ] 0 0 0 0 0
560 8 3 1 0 0 0 0 0
630 7 3 l 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 r 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 ! ] 0 0 0 0 0 0 0
2500 0 0 0 0 0 0 0

PUMEYAHUE —

BO3OYXOBOJA UJIN DeLUeTKH.

10

il ——

il

e

M., — OUaMETp BO3OYXOBOAAa;, S — MJIOWIANb MMOMNEPEYHOro CCYEHMA KOHLIA NIPAMOYTO/IBHOM

i a—




Tadoaunua 3.8 — lonpaska AL,

CII1 23-104-2004

JuaMeTp 111 pa3mep YacToTHas nonpasxka AL., ab, npu cpeaHereoMeTpHUYECKHX 4acToTax OKTaBHbIX nojoc, U
CTOPOHB! [1aTpVOKa — -
BCHTUIATOPA, MM 63 125 250 500 1000 2000 4000 8000

; 1
200 4 3 2 | 0 0 0
225 3 3 2 l 0 0 0 0
250 3 3 2 l 0 0 0 0
280 4 3 2 l 0 0 0 (O
315 3 3 1 | 0 0 0 0
350 3 2 2 1 0 0 0 0
400 2 3 i ( 0 0 0 0
450 4 l | 0 0 0 0 0
500 3 2 | 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 | 0 0 0 0 0
800 3 1 1 0 0 0 0 0
900 2 1 0 O 0 0 0 0
1000 2 i 0 0 { (J ( U
1250 l ] 0 0 0 0 0 0
1400 2 ] 0 0 0 0 0 0
1600 1 0 0 0 0 0 0 0
2000 ] | 0 0 0 0 0 0 0

Tadonuuoa 3.9 — Ilonpaeka o
KILA Nomas (0,910,999, (0.8—0,90)m < 0,81,
0 | 0 2 4 5

Tadonuua 3.10 — OrBieyeHHbI# YPOBEHD L

S —

; BeHTHAATOD

OTBjeyeHHbIN ypoBeHb L, ob, maa cropou

HAaFrHETAHN A BCACbIBAHUHA
PaananbHbil (UEHTPOOECXKHBIN) 28 23
KL14-84. K113-90 _’
Qc2ROit 19 19

U — OKDPYKHasl CKOpOCTb paboyero KoJjeca,

M/C;

[ — avameTp paboyero xKosneca, M;

AL, — nonpaska, 1b, yuyuTsiBaloias pacripe-
neaeHue L. 10 OKTaBHbIM I100CaM
yacToOT, Ab, onpeaesisieMas B 3aBUCU-
MOCTU OT THUIIA H YAaCTOTbI BpalleHUS
pabouero Koaeca BEeHTHAATOpa 110 1ao-
nnue 3.11;

AL, — yactoTHad norpaska, Ab, y4uTbiBato-
lasi aKyCTHYE€CKOEe BIAMSIHUE MpPUCOe-
AUHEHUS BO3AYX0BO/JAA K BEHTUJISATOPY,
onpeaeasiemas no tadbnuie 3.7.

BOM MOIUHOCTU L

Wi cetn

3.3.4.5 CyMMapHOE CHUXEHUE VPORHS 3BVKO-
10 MYTH paclpocTpaHe-

HUS 3BYKA B BO3AVXOBO/JE B /-l OKTABHOM [MOJOCE

OrnpeAeasiioT 1o POopMYJie

n{:
ALH/? cetTt Z AL(ulj;):
k=1

rae ALY) — CHIXKeHHE yPOBHEil 3BYKOBOI MOLLHO-

(3.27)

CTU BEHTWISAITOpPA B K-M 3JIEMEHTE BO3-

BEDCTHS.

IyX0BOJa B I-ii OKTaBHOM nonoce, ab;
N, — YHUC.I0 3IEMEHTOB CETH BO3AyXOBOIA
OT BEHTUJIATOPA A0 HAPYXKHOIO OT-

i1
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Taonunua 3.11 — Ilonpaska AL, K dopmyaam (3.25), (3.26)

BeHTUasiITOp

|

[Tonpasxka AL,., nb, npu cpeaHereoMeTpuyecKnx HacToTax

OKTaBHBIX moioc, 'y
Tim Hacrota ppauetini, 63 125 250 500 1000 | 2000 | 4000 | 8000
00/MHH
PaananbHbIN:
KILi3-90 400—480 5 4 8 10 [6 23 28 13
| KL4-84 570 7 4 6 9 15 21 26 31
920—950) [ 1 5 4 8 10 16 23 28
— 1
. 720—920 7 6 6 9 12 16 21 29
OceBoi
1370—1400 9 7 6 6 9 13 17 23

CHHUXEHWe YPOBHEN 3BYKOBOM MOMIHOCTHU

.51{2- , b, Ha 1 M ATUHEBI B NPAMBIX yJacTKax Me-

TAUITNYECKUX BO3OYXOBOAOB [IPAMOYTONBHOIO MU
KPYIJIOrO CEYEHUS CAEAYET NMPUHUMATL 10 TabaHU-
e 3.12. CHMKeHHe YPOBHENH 3BYKOBOW MOLLIHOCTH

)
AL}, B, B IPAMOYTOABLHBIX HEOBIULOBAHHbIX U

OOJIMLIOBAHHBIX ITOBOPOTAX BO3AYXOBOIOB OIpee-
10T no tabnuue 3.13. Ipu yrine noBopoTta, MEHb-
leM 45°, CHUXXeHHE YPOBHEH 3BYKOBOI MOILIHOC-
TH HE YUUTBIBAIOT. 11 r1aBHBIX ITOBOPOTOB U IIpg-
MBIX KOJIEH C HaMpaBASOIIMMU JIOMATKAMU CHU-
JKEHUE YPOBHEH 3BYKOBOM MOLHOCTU YKA3aHO B
Tabnuue 3.14.

Taonuuma 3.12 — CHuxenune ypoBHe# 3BYKOBOM MOIHOCTH A[%%

CHHXXeHHe YPOBHSI 3BYKOBOII MOILLHOCTH, Ab,

| llonepeyHoe cevenue [ MapaBIHUYECKHH MpH CPEAHETCOMETPHUYECKHX YACTOTAX OKTABHBIX MoJoc, 'y
BO3OYX0BOJA avaMeTp D, MM - — - —
1 63 125 250 500 1000 2000 4000 3000
75—200 0,6 0,6 0,45 0,3 0,3 0,3 ] 0,3 0,3
psAMOYTonbHOE 210—400 06 | 06 | 045 | 03 | 02 | 02 | 02 | 02
410—800 0,6 0,6 0,3 0,15 0,15 0,15 0,15 0,15
310—1600 0,45 0,3 0,15 0,1 0,06 | 0,06 0,06 0,06
75200 0,1 0,1 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 02 | 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

[IpuMevaHnusa

| TIpy HaTUYHIK TEeNNOU30MSILMH Ha MEeTAJUTMYECKHMX BO3OYyXOBoJax AaHHBble Tabauusl 3.12 cneaveT yBenuduTh B 2 pa3sa.

Tadbnuua 3.13 — CHuxenne ypoBHel 3BYKOBOH MOUIHOCTH AL(sz? B NPAMOYTOJbHLIX MOBOPOTAX

2 CHUXCHUEM YPOBHEH 3BYKOBOIT MOLIHOCTM Alﬁ}? Ha OpSAMBIX Y4acTKaxX KUPMUYHBIX M OCTOHHLIX KAHAAOB MOXHO

npeHeOpeys.
3 D = 4F/1] rae F — nnouwlanb rnonepeyHoro CeUeHUs, MMZ; [T — MepUMeTp CeYyeHMS, MM.

il L Tl .

Mecto 0B1MLOBKH
M IHMPHHA NOBOPOTA

D,
r———-—-—-—-—n—————-—-—-————-— i
be3 oOnNMLOBKU:

125
250
500
1000
2000

Lo I e

MM

CHMXEHHE YPOBHSA 3BYKOBOHM MOLIHOCTH, ab,
MpyU CpedHEercoMETPUYECKMX HacTOTax OKTABHBIX Tonaoc, [
63 125 250 500 1000 2000 4000 8000
——— - + e SV AR - -—.1--.._ el — " S WP—

I 0 | 0 0 l > 7 5 3

o | 0 | 1 I A B R R :
| 0 1 S 7 > 3 3 3

1 | 5 7 b) 3 3 3 3

5 7 5 3 3 3 3 3
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CII 23-104-2004

MecTo 0OMHLIOBKH CHIXKCHUE YypOBHSI 3BYKOBOM MOLUHOCTH, Bb.
M IHIHUPHHA [TOBOPOTd MNpH CPCAHCTICOMCTPHUYCCKHX YAaCTOTaX OKTaBHbiX MOJ10C, [4
D. MM 63 125 250 | 500 1000 2000 4000 8000

1o noBopoTa: | |

125 0 0 0 | 5 3 3 |

250 0 0 1 5 8 6 8 11

5000 0 1 5 8 6 3 11 11

1000 1 5 3 6 8 11 L1 11
[locne noBopora: | ' | l | | _—I

125 0 0 0 l 6 11 10 10

250 0 0 1 6 11 10 10 10

500 0 | 6 11 10 10 10 10

1000 1 6 11 10 10 10 10 10

2000 6 [ 1 10 10 10 10 10 10
o v nmocie noBopoTa: l

125 0 0 0 ] 6 12 14 16

250 0 0 | 6 12 14 16 18

500 0 1 6 12 14 16 13 13

1000 L 6 12 14 16 18 18 18

[IpuMeyaHH e — JlaHHBIE CIpaBeUINBbLI, €CTH AMTHHA OOJMMLIOBAHHOIO yyacTKa COCTaBJsIET He MeHee 2D, a ToJMlIMHA

0bauuoBKU b pasHa 10 % wiupuHel D. [Ins 00aMU0BOK MeHbUIEeH TOTWMHBI JUTMHY O0IMLIOBAHHOTO YYaCTKa CAeAYET NPonopumo-
HANLHO YBEJIWYMUBATh.

Taonuua 3.14 — CixokeHue YPOBHEH 3BYKOBOH MOIIHOCTH A

i

(2) st 12BHBIX IOBOPOTOB M NPSAMBIX KOJIEH

CHIUDKeHHME YpOBHSA 3BYKOBOW MOIUHOCTU, b,
[1puHa NpU CpeaHereOMETPUUECKUX YacTOTaX OKTaBHBIX Mojoc, [
1oBopoTa [, MM ~ -
65 125 250 500 1000 2000 4000 8000
125—250 () 0 0 () ] 2 3 3
260—500 0 0 0 1 ) 3 3 3|
510—1000 () () | 2 3 3 3 3
— e ! \ — -
1100—2000 0 2 2 3 3 3 3 3
_ ] i
CHUXEHUE YPOBHEI 3BYKOBOH MOILIHOCTH _ F
n - o (3.29)
AL;), 0B, Npu M3MeHEHUH MONEPEeYHOro Ceye- F
HUSL BO3AYXOBOAA CleAVeT ONpenensiTh: Fyu F, — miowany nonepeyHoro Ce4eHMs BO3-

a) IIpU pazmepax MornepeyHoro CeyeHmns BO3-
JVX0BOAa, MM, MEHbLIMX VKA3aHHBIX B TaOaULie
3.15, — no popmyne

(m, +1)°

ALG) =101
Wi . Am,

(3.28)

rA¢ m_— OTHOIUEHUE IIouianei nonepeyHbIX ce-
YeEHUH BO3IyX0OBOJa, paBHOE:

AYXOBOJa 10 U MOCJe U3IMEHEHUS Ce-
YeHUA [0 NMYTU pacnpocTpaHeHuUs
3ByKa, M

0) npu pasMepax MOIEpPeYHOro ceyeHUs BO3-
AYX0BOIa, MM, PABHBIX WU OOABLIMX VKa3aHHbIX
B TaOauue 3.15, — no ¢popMynam:

Alf’w) =101gm, nopu m_ > I;

3
ALY =0

npu m, <|.

(3.30)
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Tadtnuua 3.15 — K pacyery no cdopmyaam
(3.28), (3.30)

CpeﬂrlercmnieTg_i1t{ccr<aﬂ MeHbuUIHIT pasmep NMepBOro
JACTOTA OKTaBHOW MOMOCK, | IO XOAy 3BYKa NOMNCPeYHOro
{u CCYEHHS BO3OYXOBOOA, MM

63 5000

125 2500

250 | 1400

500 700

1000 400

2000 | 200

4000 100

8000 50

[Ipy nmnaBHOM nepexoe BO3AYXOBOAA OT OJl-
HOI'0 CEYEHHUS K IPpYIrOMY CHUXEHUE YPOBHEMN 3BY-
KOBOH MOIUHOCTU HE YYUTBIBAIOT.

CHUXEHHE YpOBHEH 3BYKOBOM MOLIHOCTH B
CETYATHIX (PUNHTpaX HE YYUTHIBAIOT.

CHMXEHHUE YpOBHEH 3BYKOBOM MOIUIHOCTU B
Kaopuepax U BO3AYXOOXJIAAUTEIIAX CIIEOYET ITPHU-
HUMaTh paBHBIM 1,5 n1b.

CyMMapHoe CHMXXEHUE YPOBHEH 3BYKOBOMU
MOIUHOCTHU B CEKLMAX LIEHTPATbHbBIX KOHAULIHMOHE-
POB WIKM TUIIOBBLIX IPUTOYHBIX KAMEP MOXHO IIPH-
HUMaTb paBHbIM AL .= 10 1b Ha Bcex yacToTax.

3.3.5 Cmokenne ypoBHS 1DYMa € YBeJIMYEHUEM
PACCTOSHHS

3.3.5.1 B cnyyae pacnoioxxeHuss UCTOYHUKA LIy~
Ma B CBOOOIHOM IMpPOCTPaHCTBE Nompaska AL ..
Ha CHMDKEHMHE €T0 YPOBHS C paCCTOSIHUEM B i~ OK-
TaBHOU ITOJIOCE OIPENE/ISIETCH Mo QopMyJie

AL . ;= 20lg(r/ry), (3.31)

rjge » — PACCTOSHME MEXAY UCTOYHUKOM IIVMa
U [MPUEMHOU TOYKOU, M;
ry = 1 M.

3.3.5.2 [1pu pacnojioXXeHUM pacueTHON TOYKH
Ha TEPPUTOPHMHU AOCTATOYHO IJIOTHOM 3aCTPOHKH
M3-3a HATUYUSA OOJBLIOIO YUCIa OTPAXKEHHUU OT
COCEAHUX OOBEKTOB U COOPYXKEHUH, 3HAYCHUA
AL_ . cleayeT onpenensiTts No GopMmyne

pac i
ALDM .= 15 1g(r/ry), (3.32)

rae OO0O3HAYEHMSI Te XKe, 4To B popmyre (3.31).

3.3.6 CHu:xeHHe YPOBHSA 3BYKOBOI'O JaBJIEHHA
3a CYET HOrJI0lIeHUd 3ByKa B BO3]yXe

3.3.6.1 CHMKeHME yPOBHS 3BYKOBOIO JIaBIE-
HUS BCIEACTBUE MOIJIOLIEHNS 3ByKa B BO3AYXeE Cle-
AVeT ornpenensaTh no gopmyne {31, [12]

AL _. = 0,00lc .r (3.33})

BO3 sK?

rne o, . — KOIQPUUUEHT MOTTOLIECHHA 3BYKA B
BO3ayxe, Ab/xMm;
r,, — DacCTOSAHHUE MEXIY UCTOUHUKOM LIyma
M pacYETHOM TOYKOM, M.
KoapduuyreHT nornomeHHsd 3BYKa B BO3AYXE
CUNbHO 3aBUCUT OT YAaCTOThI 3BYKAa M OTHOCHUTED-
HOM BJIA>KHOCTH aTMOC(HEPHOro Bo3ayxa. B meHb-
HIEN CTEINeHU OH 3aBUCHUT OT TEMIIEPATYPSHI, & TaK-
K€ OT HaBJICHHUS, 3aBUCUMOCTb OT KOTOPOTQ CTa-
HOBUTCH 3aMETHOM JIMIL Ha OOJBUINX BHICOTAX —
oconee 1000 M. OT cCOCTOSTHUS MOTOABLI KON ULH-
C€HT IMOIJIOLICHUS B BO3AYyXe MPaKTUYECKHU HE 3a-
BUCHUT. 3aBUCUMOCTh KOIPQUIIMEHTA ¢, OT TEM-
repaTypsl ¥ BJAKHOCTH BO34yXa NMPUBEACHA B Tab-
nune 3.16 [2]. JIng npoMexXyToOUHBIX 3HaYeHU Na-
PaMETPOB KO3(MMPULIMEHT ITOTTIOLIEHUS MOXET ObITh
HalleH C NMOMOLIBIO UHTEPNOJALUMU TaOJIUYHEIX

AaHHBIX Wiy mpuHAT o UCO 9613-1 [2].

Tadonuuma 3.16 — KoapdHumnent noryomenns 38yKa B BO3Ayxe o

Temneparypa 2;2:;:;?&5“%3 TH - — - tacroa, T . N —
’ 63 125 250 500 1000 2000 4000 8000

10 | 0424 | 130 | 400 | 925 | 140 | 166 | 190 | 264

. 20 o256 [ o614 | 185 | 616 | 177 | 346 | 47,0 | sl

30 0219 | 0469 | 117 | 373 | 127 [ 360 | 690 | 952

| 40 0,198 | 0427 | 0922 | 263 | 900 | 298 | 752 | 17|

0°¢ 1 50 | o181 [ o4rr | 0821 | 208 | 683 [ 238 | 710 | w47

| 60 0,165 | 0401 | 0779 | 1,78 | 550 | 193 | 633 | 15 |

70 | 0151 | 039 | 0763 | 161 | 464 | 161 | 555 | 153

80 | 0138 ] 0379 | 075 | 151 | 406 | 138 | 488 | 147

90 0,127 | 0367 | 0760 | 145 | 366 | 121 | 432 | 1%
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Orxoxuarue mabauunvt 3.16

OTiocKHTeIbHAS YacTtoTta. TUu

SRR maaxivocts. % 63 125 250 500 1000 2000 4000 8000
- 10 0342 | 0788 | 229 | 7.5 16 | 423 | 575 | 694 |
20 0271 | 0579 | 120 | 327 | 1o | 362 | 915 | 154 |
30 | 0225 | 0551 | 105 | 2.8 677 | 235 | 766 g7
40 0.188 | 0522 | 104 | 198 | 507 | 168 | 90 | 177 |
10 °C 50 0.160 | 0486 | 1.05 | 190 | 426 | 132 | 467 | 155
60 0.139 | 0447 | 105 | 190 | 386 | 110 | 384 | 134 |
70 0122 ] 0411 | 104 | 193 | 366 | 966 | 326 117
80 0.108 | 0,379 1oL | 1y 357 | 876 | 287 | 103
90 0,097 | 0346 | 0996 | 200 | 354 | 814 | 257 | 924
10 0353 | 0735 | 178 | 558 | 184 | 493 | 873 | 114
20 0272 | 0647 | 122 | 270 | sa7 | 282 | ss8 | 202
30 0212 | 0601 | 121 | 223 | sas | 177 | 620 | 19
40 0171 | 0539 | 123 | 218 | 451 | 131 | 457 | 156
150C 50 0042 | 0479 | 122 | 224 | 116 | 108 | 362 | 129 |
| 60 0121 | 0426 | 1.8 | 231 | 406 | 950 | 303 | 108
70 | o105 | 0381 | 113 | 236 | a8 | 875 | 264 | 937
80 0,027 | 0343 | 1,07 | 240 | 415 | 831 | 237 | 828
90 0831 | 0312 | 1.02 | 241 | 425 | 807 | 217 | 746
10 0370 | 0776 | 158 | 425 | 141 | 453 | 109 | 175
20 0260 | 0712 | 139 | 260 | es3 | 215 741 | 215
30 0192 | 0615 | 142 | 252 | sor | 141 | 485 | 186
10 0150 | 0521 | 139 | 263 | <05 | 112 | 361 | 128
20 °C 50 0023 | 0445 | 132 | 273 | 486 | 986 | 294 | 104
60 0,104 | 0386 | 123 | 279 | 480 | 925 | 254 | 878
70 05897 | 0339 | 1.3 | 280 | 498 | 902 | 229 | 766
30 | 079 | 0302 | 1.04 277 | sas | 808 213 T §_8_§:_
90 0070 | 0272 | 0966 | 271 | 530 | 908 | 202 | 62.6
- | 10 0362 | 0958 | 182 | 340 | 867 | 285 | 960 | 260
0 0212 | 0725 | 187 | 341 | 600 | 145 | 471 | 165 |
30 0147 | 0543 | 1.68 | 3.67 | 615 | 119 | 327 113
| 40 0112 | 0478 | 145 | 370 | 663 | 114 | 270 | 87.1
30 °C <0 0,091 | 0351 | 125 | 357 | 703 | 117 | 245 | 731
| 60 0076 | 0206 | 109 | 336 | 7.9 12,2 234 | 647
70 0.065 | 0256 | 0963 | 3.4 | 741 | 127 | 231 | 59.3
30 0,057 | 0226 | 0860 | 291 | 7.41 | 133 | 321 | 557
90 0051 | 0202 | 0775 | 271 | 732 | 138 | 235 | 533
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3.3.7 Cunxxenvie ypoBHS 3BYKOBOrO JaBJICHUS
32 CYET BAUAHUA MOACTUIAIOIIEH NOBEPXHOCTH

3.3.7.1 [lpu BbIMHCAEHUH TTONPABKH ALrp, Bbl3-
BAaHHOW MOACTHIAIOLIEH MOBEPXHOCTHIO, HEOOXO-
AUMO BHaYasIe KJIAaCCHPUUUPOBATH €€ OTHOCUTEN b~
HO AKYCTHYECKHX CBOMCTB IpyHTa. PacueT BO3MO-
XKEH TOABKO s MOBEPXHOCTEH, PACITONIOXKEHHbIX
o4 CKOJAB3SAIMUM yrjioM MeHee 20° u ¢ HebOoJb-
IIKMMU HEPOBHOCTSIMU (PUCYHOK 3.3). DTOT Clyyait
OXBATbIBAET OONBLIMHCTBO 3a1a4 pacpoCTPaHEHU T
3BYKa B OTKPbITOM IPOCTPAHCTBE.

A N IwR T SRS 7 SN NAIRAZRREN

rd
hs e

yd
[ ¥

r, — TIPIMOH JIy4 3BYKa, r, — Jy4 3BYKa, OTPaXX€HHOIO OT
[110CKOCTH P

Pucynok 3.3 — Ilytu pacnpocTpaHeHUS 3ByKa OT UCTOU-
HUKA J0 NMPUMEMHMKA Hald MOBEPXHOCTbIO P

PasnuyuaioT crnenyiolmme rOKpPbITHA (TIOBEPX-
HOCTH):

1. KecTrkas noBepxHocTh. DTO acdaybT, Oe-
TOHHOE [MOKPBITHE, BOJA U APYTHE BUABLI TPYHTO-
BOT'O IIOKPbITUS, HMEIOLIEE MAJIYI [OPUCTOCTS.
Hanpumep, yrpamMOGOBaHHBIA I'PYHT, BCTpEYaro-
IIHHCSA HAUOoJIee 4acTo BOAK3U IPOMBIIUIEHHBIX
MJI0LIAA0K, MOXET paccMaTpUBATLCI KaK TBEP-
J10€ TTOKPBITUE.

2. Markas noBepxXHoCTb. DTO 3€MJIs1 MOKPbITAs
TPaBOM, C IEPEBLIMU U APYroN paCTUTEIbHOCTBIO,
BCE€ BUIbl MOPUCTOrO IpyHTa, NMPUTOAHLIE AJIS PO-
CTa paCTEHUM, U, B YACTHOCTH, MaAXOTHAA 3EMJIA.

3. Oyenp MArKad noBepxHocTb. C104a OTHOCHT-
CAd O4YeHb [MOPUCTbIE TMOKPLITUS, TAKHME, KaK Mo-
BEPXHOCTH, MOKPHLITHIE CHEIMOM, MIOMKAMU XBOH-
HbIX JEPEBLEB U AHAJIOTUUYHBIMU BELLIECTBAMM.

4. CMelIaHHoOe NOKPbITHE. DTO FPYHTOBLIE M0-
BEPXHOCTH, KOTOpbIE BKIAKOYAIOT B Ce0s 00nacTu
KakK ¢ TBEPAbIM, TAK U C MATKUM [MOKPBITHEM.

3.3.7.2 CHUXEeHUE YPOBHSA 3BYKOBOIO 1aB-
JIEHUS 3a CUYET NMOACTUIAIOLLEH TOBEPXHOCTH ALrp
ciaenyeT ONpelcisiTh CIAEAVIOLMM 00pazom [3].
BHayane BCHO 00NaCTh, PACTIONOXEHHYIO MEXAY
MCTOYHUKOM U PACYETHOM TOYKOM, HEOOXOIH-
MO pa3fejIuTh COraCcHO PUCYHKY 3.4 Ha TPH va-
CTHU. 00JilaCTb UCTOYHUKA, 0DNACTh pacyeTHOH
TOYKHM U NIpoMexyTtodyHas obsacTtb. Ilpu aToMm
KaxXaou u3 obsacTel NPUIIHCHLIBAETCS ONpehe-
JIEHHOe 4yMuciI0 (, Ha3bIBA€MO€e ITOBEPXHOCTHbIM
(DAKTOPOM.

1. Ilpn MaxcuManbHOM PACCTOSHUU S 00J1aCTh
HCTOYHHKA [TPOCTUPACTCST OT MCTOUYHUKA 3BYKa I10
HAaMpaBJICHUIO K PACYETHOUN TOYKE HA PaCCTOSHHE,
paBHoe 304, roe 4, — BBICOTA UCTOYHMKA 3BYKA B
METpax.

2. I1p1 MaKCHUMaIbHOM PACCTOSTHMH S 00.1aCTh
pacyeTHOM TOYKHU MPOCTUPACTCSI HA0DOPOT OT pac-
YETHOU TOUKMU I10 HAMpaBJIeHUIO K UCTOYHUKY 3BYKa
Ha paccTosgHue, paBHoe 304, rae A, — BBICOT
pacyeTHOU TOYKH B METpax.

3. IIpomexyTouHas 001aCThb JICXKUT MEXIY 00-
JACThIO UCTOYHKUKA Y O0JIaCTHIO PACYETHON TOYKH.
IIpu ycnoBuu s, < 30(~4_+ h ) 0bnacTb UCTOYHH-
Ka 1 00J1aCTh paCyeTHOM TOYKM [1€PEKPHIBAIOTCA U
[IPOMEXYTOUHOHN 00J1aCTH HE CYILLIECTBYET.

Paccrosinue s_ nMpencTaBsieT 30eCh MTPOEKLUHUI
PAacCTOAHUSA I, MEXIY WCTOUHUKOM M PaCyeTHOH
TOYKOU Ha IMJIOCKOCTh £ NMOACTUIAIOWEN TOBEpX-
HOCTU. [IpHu 3TOM MOBEPXHOCTHBIN (PakTop G Mo-
JIAraeTCsl PABHBIM HVYJIIO IS XKECTKOU MOBEPXHOC-
TU, eAMHULIE IUIST MSTKOU MOBEPXHOCTHU U JI0/IE MAT-
KOW IMOBEPXHOCTHU B 001LIEM DanaHce [/ CMELaH-
HOU NMOBEPXHOCTHU. JI719 OYeHb MSATKON MMOBEPXHOC-
TH YUCI0 ( HE OMnpeacasieTcs.

30 hy 30 h,
hS
OS5 RC
O01acThb [IpoMmexyroyHas oOnacTh ObnacTb
- — - - hr
UCTOYHUKA PACUYETHOII TOYUKII

Pucynox 3.4 — PazpeneHue obaacTv MexXay MCTOYHHMKOM 3BYK3 M PACUETHOM TOYKOH Ha TpH 4YacTH
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Ta6nuua 3.17 — Koappuunentst A, A u A_

CIT 23-104-2004

C;eﬂlie_;;;aiarible 4acToThl, [u A. aob A, 1b A_, ob |
6 | 1.5 1.3 -3¢
125 (a. x G)—1,5 (a, X G)—1,5 —3q9(1 — G ) |
250 (b, X G)~1,5 (b, X G)—1,5 —3¢(1 — G,) |
500 (¢, X G)—1,5 (c, X G)—1,5 —3g(1 — Gm)‘__’
1000 | (d, x G)—1,5 (d. X G)—1,5 | —3q(1 — G)
2000 | (I — G)—1,5 (1 —G)—1L,5 —_“.)q(l - G ) -i
4000 (I — G)—1,5 (1 —G)—1,5 —3q(l — G)
B 8000 10— G)15 | (1-G)-15 ~3q(1 — G.)

Jlanee pacyeT CHUXEHUS VPOBHS ALI_D JIOJDKEH
[IPOU3BOIUTBLCH B KAXKIOM OKTABHOM IOMAIla30HE C
[MOMOLLBLIO TAOAMUBI 3.17 B TaKOM NOPSIAKE:

BBIYMCIIUTD KOMITOHEHTY MOIJIOLIEHHUSA A VIS
001aCTH UCTOYHUKA, UCITIONb3YS1 COOTBETCTBYIOLLIUI
MOBEPXHOCTHBIN (akTop G = G ;

BBIYMCJIMTh KOMIIOHEHTY IMOTMOWEHUSA A Ui
0D0NACTU pacyEeTHOM TOYKM, HUCIOAB3YS COOTBET-
CTBYIOLIMI TOBEPXHOCTHBIN (akTop G = G ;

eCIM MMEET MeCTO HepaBeHCTBO s, > 30(A, + A,),
BBIYUCTUTH KOMITOHEHTY MOINIOLUEHUS A IS T1PO-
MEXYTOYHOM 00/1aCTHU, HCIIONb3YSI COOTBETCTBYIO-
LU MOBEPXHOCTHBIN PakTop G = G .

PaccuuTtaTs oOllee CHUXEHIE YPOBHS 3BYKO-
BOrO NaBJICHUS BCJIEACTBHE BJIMAHUS [MOKPBITHSA
TEPPUTOPHUU UIE KaXZAOro OKTaBHOIO Juaria3oHa
Nno MGopMyne

AL, = A +A A, (3.34)

rie KO3PUUUEHTH A, A, A  OINPEACNAIOTCS C
MOMOLUBIO TaOnULb! 3.17.

KospduuueHtnt a, b, ¢, d B Tadnauue 3.17 9B-
JSII0TCH B 001ueM ciayyae GVHKLUUSAMMA BbICOT K OIl-
peaensAoTCs CAeayIoIIMM 00pa3oM:

a, =an,), b, =b(hy), ¢, =c(h,), d, =d(n,);

d, = a(hr)‘ br = b(hr): ¢ = C(hr), dr — d(hr)(335)

[Ipn 3tom camu dyHKUHU al(h), b(h), c(h),
d(#n) paBHBI:

a(h) _ 155 n 36’-0‘12(;'_5)2(1 _ e—O,OZSI,) n

Iy (3.36)
+5.7(1 - e~ 231075y

b() = 1,5+ 8,66 009 (1 — 70025,y (3.37)

c(h) =1,5+14, 00467 (] — g7 00250y. (3.38)

d(h) =1,5+5e09" (1 - %25y (3.39)

[IpymMedyanunsa

| Ilpu BbinonHeHHM HepaBeHcTBa s, < 30(/1 + A) KO3d-
GUUMEHT ¢ paBeH HY.1I0, TaK YTO [UIST NPOMEAKYTOYHON 30HBI
okasbiBaeTcsa A, = 0.

2 llpn BLIMOAHEHHM OOpaTHOTO HepabeHcTBa s > 30X
X(h + h) KO3OOHUMEHT g A1 IPOMEXYTOUHOH 30HBI BbI-
YUCTIAETCA C MOMOUIBIO CAENYIOLIEro COOTHOLEHUA:

h, +h,
S

q=1-30

(3.40)

5r

3.3.7.3 PacueT CHMXXEHHS YPOBHS 3BYKa 34 CUET
MOACTWJIAKOUIEN MOBEPXHOCTHU ALrp [0 TOYHBIM
dopmynaMm (3.34)—(3.40) Bo3MOXKeH NpU JTIOOBIX
PACCTOSAHMSAX MEXIY UCTOYHHUKOM LLIVMA U TIPUEM-
Hoi Touykou. Onnako npu ycnosnu s, < 100 M
pacyeT MOXET ObIThb NPOM3BeneH Mo Oonee npo-
CTbIM NMPUOJIUXEHHBIM (DOpPMYaaM. TaK, OJ1g aKyc-
TUYECKU KECTKOIO NMOKPBITUS ITOI1PABKY ALm (ob)
MOXXHO OIIpene.1iTh COr1acHO rpac Ky, NpeacTaB-
NEHHOMY Ha pHCYHKe 3.5 [12].

i 2 3 4 5 A 10

Pucynok 3.5 — CHHUXEHHUE YPOBHS 3BYKa [PH €ro pac-
[IPOCTPAHEHUU HAX XECTKOU MOBEPXHOCTHIO

30€eChb Mo OCH abCUUCC OTIOXKEHO OTHOLUEHUE
X=r/r,,aImn0 oCyd OpPAUHAT UCKOMOE CHUXEHUE

ALy, = f(r, /ry), nb. T'paduk cnpaBeanus npu yc-
JIOBUM, YTO PA3HOCTb AJMH OTpaXKEeHHOIo U MNps-
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MOro sayua (r, —

r,) MHOTO 0OJibllIe BCEX MJTUH

BOJIH A, COOTBETCTBYIOLUMX YAaCTOTAM LLIYMOBOTO
cniekTtpa. Ilpu ycnoBuUu, 4TO pa3sHOCTb JJIMH Oy-
JET MHOTO MEHbILIE BCEX NJIMH 3BYKOBLIX BOJIH A,
MCKOMYIO BEIUYUHY AL MOXHO MOJOXWUTb paB-
Hoit —6,0 nb. Kpunyio f(x) DUCYHKa 3.5 MOXHO
anMpoOKCUMUPOBATL C XOPOLUEH CTENEeHbI0 TOY-
HOCTHU B 3aJaHHBLIX lpeaesiax U3MEHEHUS apry-
MEHTA BbIPaXXEHUEM

f(x) =

1,516 0,746 2/254

x o dx 4o

1 < x<10.

(3.41)

HickoMoe 3aTyxaHue ALm PACCYUTBIBAETCS JJIS

KA2KAOI'O OKTABHOIO JHAIIa30HAd.

3.3.7.4 CHMKeHUE YPOBHS 3BYKOBOIO JaBJie-
HUS BCJICNCTBUE BIAUSIHUS aKYCTUYECKU MSITKOIO
MOKPBITUSA TEPPUTOPUU ALr_p (1b) 1 nmpu paccros-
HUAX r,. MeHblue 100 M, MOXHO Orpeaeaarh co-
rmacHo taonauue 3.18.

3.3.7.5 CHuxeHMHe YypOBHS 3BYKOBOIO JaBJie-
HUSL BCIEACTBUE BAUAHUSA aKYCTUYECKU OUEHD MSIT-

Taonuua 3.18 — CHMKEHE2 YPOBHSA 3BYKOBOI'O JABJICHHA AL, IpH MATKOM HOKPbITHH

KOro MOKpbITUst TeppuTopuu AL (ab) n nipu pac-

cTosHusAX r . MeHbuwe 100 M, caeayer onpenendrs

cornacHo taoauue 3.19.

[IpuMeyaHUi4

| CHUXeHUue YPOBHS 3BYKOBOTO HABACHMS MPU NPOME-
XKYTOUNMbIX NMapaMeTpax 3adadM caeayeT pacCUMTHIBATbh MHTED-

NOJSILUEN JaHHDBIX.

2 PacuyeT CHMKeHMsl YpOBHSA 3BYKOBOTO NaBACHHA C NO-
MOLLLIO TaDMHULL 3.19 naeT yaAOBAECTBOPUTENBHbIEC PE3Y/IbTaThH
NpH TONIUHE CHeXXHOro nokposa 6osee 10 cM [12]. ITpu meHs-
HICH TOMILMHE MMOKPOBA 3aTyXaHUE B TPEX HUXKAMILHUX OKTaBax
OKa3bIBAae€TCA Ha HECKOJLKO Aeuuben doablue.

3.3.7.6 CHuXeHUEe YPOBHS 3BYKa BCJEICTBUE

BJIUSTHUST CMELIAQHHOTO MOKPBITHS TePPUTOPUU AL

(nb) v npu paccroaHusx r, meHblue 100 M cne-
AYeT ONpeaeIsiTh CHGHYIOU_[I/{M oOpa3omM. BHayane
PaCCYMTLIBAETCS CHUXKEHUE YPOBHS 3BYKa COIJIAC-
HO 11. 3.3.7.3, KaK 0yaTo Obl MEXAY UCTOYHUKOM U
PACYETHONW TOYKOH HaXOAUJNIACh TOJIBKO XECTKaf
MOBEPXHOCTD. 3aTeM aHAJIOTUYHBIW pacyeT MPOU3-
BOOUTCS IS MSATKOM MOBEPXHOCTH 1o m. 3.3.74.
OKOHYATECAbHLIN PE3YAbTAT I10JYYAETCS B BUIE
CYMMBI [TPONOPLUHHA NMPEeABAPUTEIBHBIX PACyYETOB B
COOTBETCTBUHU C AOJSIMHU MSTKOH U XECTKOH I10-

BEPXHOCTEMN.

Msarkast IOBEpXHOCTDb (TpaBa, paCTUTENBbHOCTL U T.1.), A, = 1,8 M

Bricorta PaccTosiHne Hacrota, I

HCTORHNRL, M T M 125 250 500 1000 2000 4000

10 —5,7 ~5.,0 -36 | L4 | L] 4,1

20 -5,6 —4.6 —1,8 1,9 5,1 8,5

0,1 40 —5.5 -39 ~1,4 6,7 10,1 13,7

60 ~5.4 -3,3 42 | 98 13,2 16,9

30 -5.4 ~2.7 6,8 122 155 19,3

] 100 ~5,3 —2.2 9,2 14,0 17,4 21,1

10 ~5.,4 ~43 -0,9 5,9 —2.5 -1,9
20 5.4 —4.0 01 | 63 01 | =30

0,3 40 5.4 3.4 29 | 102 4.1 29
60 [E —2_,§ T B SRR —0,4_r

| 80 —5,2 -22 | 8 4 15,3 9,3 1,7

| 100 -5,2 —1,7 l 10,8 __17,1 TR 3,4
10 4.0 20 | o1 | 30 [ 30 o300

20 —4.8 ~1,9 7.5 ~2.7 ~3,0 ~3,0
1,2 40 —4.9 ~2.1 6.9 05 | -3,0 -30
60 -49 | -16 | 91 2.9 ~3.0 30

30 -4.8 -1,0 11,6 4,8 -2.8 —3,0

=R ~3,0
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Ta6nuua 3.18 — CHuxKenue ypoBHs 3BYKOBOIO JaBjeHust AL npH 0YeHb MATKOM MOKPLITHH

OveHb MATKast NOBEPXHOCTh (CHEr, XBOs U T.I1.), A, = 1.3 M
BricoTta Pacctoslive Hacrora. I'ul

MCTORHIRA, M o M 125 230 500 1000 2000 4000
10 —3.1 0,8 §.9 B 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 Nl 17,7 r 17,3
0,1 60 3.9 14,8 17,3 196 | 20 | 207
| 30 6,2 17,3 19,7 22,0 234 | 231
| 100 | 84 19,3 21,6 23,8 25,3 24.9
10 —2.3 2,8 5,0 —0.,8 —3.0 —-3.0
20 08 | 7.0 9,1 2.9 29 | =30
0,3 40 2,0 12,8 142 7.9 14 | =30
60 4.6 16,5 17.5 11.2 4,5 —1,3
30 6.9 19,0 18,2 3.5 6.8 0,3
100 91 | 210 21,7 154 86 | 2.6
10 0.1 45 2.3 -5 | -25 2.5
T L 0,9 7.0 —0,7 30 [ =30 X
1,2 4() 3.6 11,6 3,3 —-3,0 —3.0 —3.0
60 6,3 14.8 6,3 0.6 30 3,0
| 0 | 87 | 171 3.5 ~1.5 —3,0 3,0
100 10,9 18,9 10,3 32 26 |  -30

3.3.7.7 IlpuOnuXeHHbIU pACUET CHUXKEHMUS
YPOBHS 3BYyKa BCJIEICTBUE BAMSIHUS AKYCTUYECKHU
MSITKOTO U CMELIAHHOIO MOKPLITUS TEPPUTOPHU
AL,.D (n1b), cnenyetr onpenenadars IpU YCAOBUSX,
OFOBOPEHHDLIX HUXE, o dopmyne (3], [12]

(h, +h)( ., 300"

ALm =4, 8 - 17 + — | (3.42)
sr \ sr
rae A, — BbICOTa UCTOYHMKA, M;
h_ — BbICOTA MPUEMHOW TOYKHU, M;
r,, — PacCTOsiHUE OT MCTOYHMKA 3BYKa 10
[IPUEMHUKA, M;
r. — PpacCTOSTHUE OT MHUMOIO M300paKEeHUS UC-

TOYHHKA 3BYKA 10 [PUEMHUKA, M.

[IpuMeuvyaHus+

| HanOonplwnii MHTepeC rpeacTaBaseT YPOBEHb 3BVKA €
KOppeKLUHel A lyMa, KOTOPLIH HE NOMXKEH OblTb YHCTBIM TO-
HOM. [IpH 3TOM CrieKTp LyMa He COAEPNKUT 3HAYUTENIbHbIX AMC-
KpEeTHBIX COCTABRNAIOUIMX.

2 CnexTp wiyMa npakTH4YecKH IWHPOKHE U raaiaxkuii. g
OOJILIUMHCTBA LUYMOBBIX HCTOYHUKOB, COCTOSILIMX H3 MHOXC-
CTBA pa3sHOOOpa3HbIX UCTOYHUKOB, MPAKTUUYECKH 3TO BCerla
MMEET MeCTO. Hanpumep, TaKOBLIMU ABIAIOTCA LWIYMBI CTPOU-
T€AbHBIX MJIOWANOK U TPAHCNOPTHLIX MOTOKOB.

3 OrpsiuaresbHble 3HAYCHUA ALFP HTHOPUPYIOTCS, U B
3TOM CJaydae ronaraloT aLrp = ().

4 1nga KOpOTKHUX AUCTAaHUMA dopmyna (3.42) npenckKasbl-
BACT HYJIEBOHW pC3ViILTAT. B 3TOM ciyyae pacyeTt Halo NMPOU3BO-
AUTH MO TOYHBIM QopMynan (3.34)—(3.40).

3.3.7.8 CHMXEHUE YPOBHS 3BYKOBOIO JaBJie-
HUSA BCJICACTBHAE BIAUSHUS MOKPHITUS TEPPUTOPHUU
ALm [IpU CKOJIB34LUMX yTiax oonee 30° caenyer oIl1-
penendaTh ¢ MOMOLWbLIO MPOUEAYPbl, U3TOXECHHOMN
B rnnoapasnene 3.3.7.2, KaK AT XXECTKOU NoBepx-
HOCTH. Ilpy TakuX YyCI10BUAX, KOTOPhIE BCTpEYa-
IOTCS OOBIYHO Ha KOPOTKHX AMCTAHUUAX, MATKas
M O4YeHb MSATKasd NOBEPXHOCTU CTAHOBSITCA OYEHb
XOpOUIMMH OTpaKaTeJasIMU 3BYKaA.

3.3.8 CHWKeHue ypOBHS 3BYKOBOIQ
JABJEeHUA JKpaHAMH

3.3.8.1. IIpu pacnpocTtpaHeHHHU 3BYKaA Yepe3 Bep-
XHUI Kpal 3KpaHa (pUCYHOK 3.6), a TaKkKe IO BET-
pY CHMXKEHME YPOBHS 3BYKOBOTO JAaB/IEHHUS 3Kpa-
HOM AL_ B OKTaBHBIX [TOJIOCAX YACTOT PACCYUTHI-

IKP
BAETCA C MOMOILLIO cieayoue gopmynnl 3], [12]:

AL, =D,. (3.43)
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Pucynox 3.6 — Paznuudrnie NyTH NPOXOXACHUS 3BYKa
yepe3 3KpaH

Ilpy pudpaxkiyum 3ByKa Ha BEPTUKAIBHLIX ped-
pax 3KpaHa (CM. pUCYHOK 3.6) CHUXXEHUE YPOBHSH
3ByKOBOTO JaBJIEHUS 3KpaHOM AL, ~ pacCYMThHIBA-
€TCs ¢ noMouubio opmynasnl {31, [12]

ALEKP =D, >0, (3.44)

rne D, — CHMXEHUE YPOBHSA 3BYKOBOIrO NaBNEHUS
3KPAaHOM B KaXJIOM OKTAaBHOM AMalla-

30He, ab.

[IpuMeyanusd

| Ansa odeupb 6OABIUHUX PACCTOAHUI H 04E€HBb BHICOKUX 3K-
paHOB I10TEPU ziLij, paccyuTaHHble no dopmyne (3.43), He
JOCTATOYHO XOpOLIO COBINafaoT ¢ 3KCNIEPUMEHTAIBHBIMU JaH-
HbIMH {3].

2 Ilpu pacyete norepb 3BYyKa, M31Yy4aeMOTO MHOFOYUC-
JEHHbIMHU UCTOUHUKAMU CTPOUTEJIbLHbBIX IJIOLHANOK U MPOMBIIL -
JEHHBIX NIPCANPUATHH, PACTTONOXEHHLIX B BLICOKHX CTPOCHU-
ax (bonee 10 M Han 3eMnei), a TAKKE OT MOIUHBIX aKYCTHUUEC-
KMX UCTOYHUKOB, PaCITOJIOKCHHbBIX BHYTPU 33BOAOB, HEOOXO-
OHMO HUCTIONIBb30BATh BhipaxXeHue (3.44) nna onpeneneHua cpea-
Hero 3Ha4YeHMsl YPOBHS 3BYKOBOI'O JABNECHMUA.

3 Ilpy NpOXOoXIAeHUU AOPOTH Yepe3 NMOHUXKEHHBIM yJyac-
TOK MECTHOCTH (Bbi€MKa) BO3MOXHO AOMOJAHUTEAbHOE MO-
raouleHHUe 3BYKa, He ydTeHHoe B popmyne (3.43). 10 npo-
HCXOAHT 32 CYCT NMOIJMOLICHUS 3BYKA NOBEPXHOCTHIO BHE MO-
HUXCHHS.

3.3.8.2. CHuKeHue YPOBHSA 3BYKOBOIrO JaBlie-
HUA 3KpaHOM AL, nb, caenyeT pacCUMTHIBATH B
3aBUCUMOCTH OT yucna PpeHesnsi N, KOTOpoe Or11-
peneasieTcs Yepel3 pa3HOCTh ONUH NYTEU 3BYKOBO-
ro nyya (pucyHok 3.7). 1nsg TOHKOro 3KpaHa, ToJi-
IHMHA KOTOPOro MHOTO MEHbIUE AJIUHBI BOJHBI A,
AUPpaKkUUsg 3BYyKa NMPOUCXOAUT IMPAKTUUECKU ON-
HOKDATHO Ha ero eAMHCTBEHHOM IOPU30HTAJIbHOM
pedpe.

B 3ToM cayuyae uyucno @PpeHenss N cienyer pac-
CYMTBIBATh COIJIacCHO hopMmyiie | 3]

20

-

N=2\Jd,+d,) +d> -d, |, (345

L

rae d_, — pacCTOsiHUE, M, OT UCTOYHMKA 3BYKA 10
TOUYKHU, JIeXKaleH Ha pedpe nojaydecko-
HeYHOro 3KpaHa U Ha MyTH, ONpeaend-
€MOM HaUKpATYAULUMM pPACCTOSHUEM
MEXIY UCTOYHUKOM KM pacuYECTHOU TOY-
KOMU,;

d, — PacCTOSIHUE, M, OT PACYETHOMU TOUKH J10
YIIOMSIHYTOU BbILE TOYKH, JieXKalUeH Ha
pedpe oNy0EeECKOHEUHOTI'0 3KpaHa U Ha
[MyTU, ONpEHCIAEMOM HAaUKpaTYaHiIUM
PACCTOAHUEM MEXIY TOUYKOM MCTOYHK-
Ka U IpUEMA;

d . — pacCTOsIHUE, M, OT UCTOYHUKA 3BYKa 10
PacYe€THOMW TOYKH;
d, — IIMHA IPOEKUUU 0Tpe3Ka SR Ha pebpo

3KpaHa, M. [Ipu pacnonoxeHuu TMHUK
pACIIpOCTPAHEHUS 3BYKa MepIIeHINKY-
JIIPHO BE€pXHEe# KpoMKe aKpaHa 4, = {)

A — IJIMHA BOJIHBI 3ByKa, M. JITMHA BOJHBI
paBHa A = ¢/f U COOTBETCTBYET CpElHe-
FCOMETPUYECKOM YACTOTE OKTABHOM M10-
JIOCHI.

d g

Pucynox 3.7 — PacnpocTpaHeHue nydein 3ByKa IpH ero
OJHOKpaTHOM IM@PpaKIM¥ HA TOHKOM 3KpaHe

3.3.8.3. BbdeKT yCTAaHOBKK TOHKOI'O 3KpaHa
AJ11 NaHHOTOo Yyuciaa PpeHenda pacCYUTHIBALTCS MO

dopmyne [3], [12]
D, =101g[3+10NC, K], (3.46)

roe C, — KO3(MOULUHUEHT, B OOTBIIMHCTBE ClTyYa-
eB paBHbIM eauHuLe. [1pu 3TOM QOpMY-
na (3.46) yyutbiBaeT MOrIOLLEHNE 3BY-
Ka 34 CYET €ro pacrnpoCTpaHeHUs Hail
[TOBEPXHOCTHIO 3EMJIM TOCJIE YCTaHOB-
K1 3KpaHa. ECIM yYHUTBIBATh TAKKE U OT-
paXeHHe 3BYKA OT 3€MJIM, TO 3a Cyer
00pa30BaHMUS MHHUMOIO UCTOYHUKA KO-
3¢ duureHT (5 HEOOXOIHMO TTOJTOXHTb
PaBHBIM 2;



K — nomnpaBOYHBIA KOIPPUUMEHT, VIUTDI-
BAIOMU METEOPOJIOTUUECKUE YCIIOBUS
pacnpoctpaHeHus 3syka. KosdgphuumeHT
K pacCYMTLIBAETCH COMNACHO CIEeaylo-

wen dhopmyne [2]:

d_ d,d
0,005, |~ w
K = o ’ \/ N (3.47)

[1py paccTosiHuAX d . MeXNy UCTOYHUKOM H
pacyeTHO Toukoi MeHbtie 100 M (4, < 100)
K03pdUuureHT K MOXHO IMOJM0XHUTbh C TOYHOCTDBIO
no 1 n1b paBHbBIM eauHMue. [Ipu GOKOBOH IUP-
paKLUuy 00BbeKTOB (CM. PUCYHOK 3.6) KoadhduLn-
eHT K paBeH TakXe eJuHULIE.

[Ipn pacuyete BenMuMHBl D mpenmnonaraercs,
YTO CYLUECTBYET TOJIBKO OAWH NMYTh ITPOXOXIEHUSA
3BYKa OT HCTOYHHKA 10 TIPUEMHHMKA. B IpOTUBHOM
cJiydyae HeoOXOAUMO NPOBECTU PAI NOMOJHUTENb-
HbIX BbIYMCJIEHMH A1 APYTUX MMYTEU, KaK IMOKa3a-
HO Ha pucyHke 3.6. B pe3ynbTare He0OXOOUMO IHEP-
reTHYeCKu CYMMHUPOBATHh BKI1aAbl OT BCEX IYTEH
pacnpoCTpaHEHUS 3BYKa.

3.3.8.4. 114 TOACTHIX 3KPAaHOB, a TaKKe 00bheK-
TOB KOHEYHOHM TOJIILMHBI (HACBUIM, AOMa) Aud-
paKIiUsi 3ByKa MOXET TTPOUCXOAMTh ABAXIbl — KaK
Ha TMepeaHey, TaK U Ha 3aQHed KPOMKE 3KpaHa
(pucynok 3.8). B otnuuue ot (3.46) norepu ycra-
HOBKH 3KpaHa OTIPeNesIAIOTCS B 3TOM ClIydae cJe-
AyIOUIMM obdpasomM [3]:

D, =101g(3+10N,C,C;K),  (3.48)

rae N_— uncno PpeHens, KOTOpoe B OTAUYUE
OT BbIpaxXeHUs (3.45), cripaBeiUBOro
JUISl TOHKIIX 2KPAHOB, OIpelessaeTCs
TENepPh KiK

—

ﬂ\/(dse ;der +de:;2r+ df _dsr , (349)

N, ==

AL _

Pucynox 3.8 — PacnpocrtpaHeHue -1ydeil 3ByKa rpH ABY-
KPaTHON AMPPAKUHH Ha TOJNCTOM 3KpaHe

CII 23-104-2004

C; — KO3(DDULHMEHT, PABHbIA €AUMHULIE SIS
TOHKHUX 3KpAaHOB, B CJAV4Yde IABOUHOMH
In(ppakUuru paBeH Teneps |3|:

d’, + 2517
C — 3 ee ’
: dje + 75K (3.50)
d ,— pPAaCCTOSHUE MEXIY ABYMS JUHUSIMMU, Ha

ce
KOTOPBbIX MPOUCXOAUT ABOUHASA IUD-

pakuus 3Byka. Paccrosnue d,, uameps-
€TCS B METpax.

[IpuMevyaHnun4g

| BripaxeHue (3.48) ocyulecTBIsieT IL1aBHBIM nepexosn B
dopmyne (3.46) ot oaHokpaTHOM AndpakLmK, Koraa d,, = 0,
a C; = I, K cnyvalo aBykpatHoit Andpakuiu, xoraa 4, » A,
a C; = 3.

2 DPPEKTUBHOCTL 3KpaHa MOXET 0Ka3aTbCsl MEHbILE Be-
AUYUHBI, paccydTaHHOHW 1o dopmyiam (3.43)—(3.50). 3ro
BO3MOXHO B pe3yJibTaTe MHOIOKpaTHOTro nNepeoTpaXeHUus 3BY-
Ka MEXIAY UCTOYHUKOM M aKYCTHUECKH KECTKHUM 3KpaHOM, a
TaKKe OTPAXXKEHUS 3BYKA OT APYIUMX aKYCTHUECKH XKECTKUX I10-
BEPXHOCTEN. JTH NOBEPXHOCTH MOTVT PAcnoJaraTbCa Hegase-
KO OT MYTHU MPOXOXICHHUA 3BYKA OT €0 MCTOUHHKA O pacyeT-
HOH TOUKH.

3 BeipaxeHue DE, PACCUUTAHHOE B TIPOU3BONABHBIX OK-
TaBHBIX NOJOCax no gopmyie (3.46), He AOIKHO ObITL DOJIb-
e 20 nb mns TOHKMX 3KpaHOB NMpH OAHOKpaTHOW andpax-
UMH. s TONCTHIX 3KPAHOB M ABYKPATHOMH AM(PaKLUHUU COOT-
BETCTBYiOUlEE BbIpaXeHHe [, pacCUMTaHHOE MO (opmyne
(3.48), He n0MXHO ObITh Bonblie 25 ab [3].

OcnabneHue 3ByKa C IOMOWbIO ABYX 3KPAaHOB
PacCYMUTBIBAETCS C NOMOLWBIO Qopmynbl (3.48) ans
NABOMHON OIU(MpPaKUMKM 3BYKa, KaK [10KAa3aHO Ha
pucyHke 3.9. OcnabseH!ie 3BYKa TpeMsI iy donee
3KpaHaMU pacCYUTHIBACTCA NMPUO.IHXEHHO C IO-
MOILBIO TOTO X¢€ ypaBHeHUSA (3.48) BHIOOPOM ABYX
Haubosiee 3PPEKTUBHBIX IKPAHOB U NpeHedperas
OEUCTBUEM NPYTUX IKPAHOB.

2,

YA LA YA A WIS
PNV QSN 2 OISO,

N

/.

Pucynox 3.9 — PacrnipocTpaHeHue Jiyyel 3ByKa Npu IBY-
KPaTHOM AudpaklMi Ha JABVX 3KpaHax

3.3.8.5 Bornpocrl, cBA3aHHBIE C BHIOOPOM U
IPUMEHEHUEM KOHKPETHBIX KOHCTPVKLIHMHN 3Kpa-
HOB U APYTrHX HAPYXXHbIX orpaxaeHu, odbecrieyu-
BalOLIMX TpeOyeMOe 3KpaHIIpOBaHUE OOBEKTOB, U3-
JIOXKEHBI B npunoxeHuu B [14].

21



CIT 23-104-2004

3.3.9 CHuxenne ypoBus
3BYKOBOIO [ABJIEHHS] BCAEJCTBHE BJIMAHUA
APYIUX (aKTopos

3.3.9.1 CHuXxeHUe YPOBHS 3BYKOBOIO JaBJie-
HUS MOXET MPOMUCXOAUTL U 32 CUET APYIUX 10-
MOJIHUTENBHBIX (hakTOopoB. OTpaxeHue 3ByKa OT
OKDPYXalOLUX 00BEKTOB MOXET NPUBOIUTL K 00-
PA30BAHUIO JOTIOJIHUTENbHBIX MHUMbIX UCTOYHU -
KOB 1UyMa. 3€eJIeHble HacaXAeHUsS MOryT obOpa3so-
BbIBaTh Mperpany Ha nyTH MIpAMOro pacrupocTpa-
HeHUS 3BYKa. CHUKEHUE YPOBHS 3BYKOBOTO JaB-
NEHUS MOXET MPOUCXOAUTh U BCIAECACTBUE Orpa-
HUYEHUS yrjla BUAMMOCTU MCTOUHMKA LIyMa U3
pPaCY€THOM TOUKHU.

OTpaxeHus JOJ2KHBI pacCMaTpPUBATLCA B Ka-
YeCTBE MHMMbIX UICTOUHUKOB 3BYKA. OTH OTpaAXKE-
HUA OT ITOTOJIKOB UJU TMMOBEPXHOCTEH, 0olee UIH
MEHEE BEePTUKAIbHBIX (pacaloB 3JaHUU, OOBIYHO
YCUJIMBAIOT 3BYK B TOUKe rpueMa. IPPeKT oTpa-
XKEHHUS 3BYKA OT 3eMHOM [TOBEPXHOCTHU HE NOJIKEH
VYUTBHIBATLCS, NOCKOJbKY OH BKJIIOYEH B OOIlME
bopmynbl (3.13), (3.14) B KaueCcTBE COCTABJISIO-
e AL,

3.3.9.1.1 OTpaxeHHus1 OT NpenATCTBHUN pacCuyu-
TBIBAKOTCHA COTJIACHO NMPUBEACHHOM HUXE METOAU -
K€ MPU CIAEAYIOUIMX YCIOBULX:

® 3EPKANIbHOE OTPAXKEHUE MPOUCXOIUT TAKUM

oDbpa3oM, KakK NokKaszaHO Ha pUcyHKe 3.10;

Otpaxalolyast IToBEPXHOCTE

Pucynok 3.10 — [Ipuxon orpaxkeHHOro jy4da B pacyeT-

HYI0 TOYKY R U3 MHUMOro ucTtoyHuka JS,. Ilpn npoxox-

OCHWHU DACCTOAHMSA r  + r TUPAMOH JAYU OTPAXKACTCS OT
[UIOCKOCTH 04 YIJIOM, PaBHBIM Yyriy nageHus {3

* BEJIMYNHA KOPPULIMEHTA OTPAXKEHUS OT IO-
BEPXHOCTH 00beKTa JOKHA ObITh Oosblie 0,2;

® XapaKTepHbLIC pa3Mephbl OTpaXaKLIEH [TOBEP-
XHOCTH HOMXKHBI ObITH BEJIUKH MO CpaBHE-
HUIO C JJIMHOM BOJHBI 3BYKA, COOTBETCTBY-
IOUIEU CPEAHEreOMETPUUYECKOMN YacTOTE OK-
TaBHOM monocsl. [Ipd 3TOM JOMXKHO UMETH
MECTO CJIeAYIOLIee HEPABEHCTBO:

V., + I
Yo *lo) o cosB? >h  (3.51)

2r.$‘ 0 rﬂ!‘
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rac A — JJIKHA BOAHDI 3ByKd, M, COOTBETCTBY-
joLlas CpeiHereoMeTpu4YeCKou 4acto-
T€ f.. OKTABHOMW I10JIOCHI U CBA3aHA C

3TOW YaCTOTOU CIAEAVIOILUM COOTHO-
meHueM: A = 340/f

F., — PacCTosiHMe, M, OT UCTOYHMKA 3BYKa
N0 TOUKU OTpaxeHus 0
r . — PACCTOSHUE, M, OT TOYKH OTPAXEHMUS

or
() 10 pacyYeTHON TOYKH;

} — yroa naneHus B paguMaHax (CM. pUCY-
HOK 3.10);
[ . — MUHUMIbHBIH pasMep (ZnuHa MK
LIMPHUHA) OTpaxXawlle TJIOCKOCTH
(cM. pucyHoK 3.10)

[Ip" HEBLIMOJHEHUU OJHOIO U3 TEPEUYUCICH-
HbIX BbILIE YCIOBUHU JUIS JAHHOI'O OKTABHOIO JH1a-
[1a30HAa OTPaXXEeHUI He YUUTHIBAIOTCA.

3.3.9.1.2 [lpu pacueTe CHUKeHUS YPOBHS 3BY-
KOBOTO HAaBJACHHUA HEUCTBUTEABHbIK U MHUMBIN
UCTOYHUKU PAaCCMATPUBAIOTCS OTAEJBbHO. Y POBEHD
3BYKOBOU MOIHHOCTA MHUMOIO MCTOYHUKA B OK-
TaBHBIX IUATA30HAX BhIYUCIACTCS IO CIACOVIOILEH

dopmyne [3]:
Ly 1m = Lys +101g(p) + P, (3.52)

roe Ly, , — YypPOBEHb 3BYKOBOH MOLLUHOCTH MHH-
MOTO MCTOYHHKA 3ByKa, Ab;
Ly, — ypOBEHb 3BYKOBOH MOUIHOCTH HEH-
CTBUTEJILHOTO UCTOYHUKA 3BYKa, Ib;
P — KO3Q@ULMEHT OTPAXECHUA 3BYKa, Ia-
NAOUIEro nmoa yrioM {3 Ha Ipendr-
crue (p > 0,2);
@ — @axkTop HanpaBJIeHHOCTH UCTOYHHUKA
B HapasJeHUU MHUMOI'0 U300paxe-
HUA pacyeTHOM TOYKMU (TOYkKa S, Ha
pucynke 3.10).

[ipu oTpaxeHUM 3ByKa OT OOBEKTOB C XKECT-
KHUMU TTOBEPXHOCTAMHU, UMEIOLIUX LIMJIMHIAPUYEC-
Ky10 opMy, KO3(p(OUIIHEHT OTpaXXKCHUSA PAaCCyu-
ThIBAECTCA MO QOpMYJIe

D sin((p/_2)
2r ’

3

P (3.33)

rne [ — auaMeTp UWIMHApA;
r.. — pacCTOgHHE MEXIY UCTOYHUKOM 3BY-
Ka Y LIEeHTPOM LIWIMHApA;
@ — yrona Mexnay JuHusMu SC u CR Ha
pUCYHKe 3.11.

3C

Pucynox 3.11 — OtpaxeHue 3ByKa OT UMJIMHJIDA



[Ipy OTCYTCTBUM AaHHBIX O KOI(PHULUEHTE
OTpaXKeHUsA ero 3HavyeHWe MOXET ObITh MpHUOIH-
KEHHO OLEHEHO C NOMOoLIbo Tabanubl 3.20.

119 MHUMOTO UCTOYHMKA 3BYKA BEJIMYUHBI P
U O BLIYMCASAOTCS OTAEABHO B COOTBETCTBHUU C
yTeM MPOXOXKIAECHUS OTPAXKEHHOTO 3BYKOBOIO Jlyya.

Taonuua 3.20 — Koapduuuenr oTpaxeHus p

OO0BLeKT P

[Trockast XKeCTKas NOBEPXHOCTD 1,0

,F—.. " M

CTeHbl 3JaHUHU C OKHAMU C HeOOJbLUUMU 0.8
YKpalIeHUSIMA U1K 3PKEPOM

. 3

CteHBl 3aBoJ0B ¥ (habpuk, 50 % nosepx- 0,4
HOCTM KOTODbLIX 3aHSTA OTBEPCTUSIMM, DA3-
HbIMU YCTAHOBKaAMU U TpyDamu

OTKpbiTble VCTAHOBKHU (TPYObI, OALIHHU H T.11.) 0

3.3.9.1.3 IlpubaukeHHasa oLEHKA OTpaXKeHUA
3BYKa OT BEPTUKAJIbHBIX [TOBEPXHOCTEHU TUIIA BHE-
IHHUX CTEH 30aHUH MOXET [MPOU3BOAUTHCA TAKXKE
C ToMoLubI0 GOpMYybl, NpuBeacHHon B 3.3.7.3. [Ing
ITHX LieJiei HEOOXOAUMO BOCIIOIb30BATHCHA PUCYH-
KoM 3.3 U CUUTaTb, YTO OTpaXaloias IJIOCKOCTh
P aABnsieTCs BHELUHEN CTeHOoH. PacyeT npoMU3BOIMUT-
Cs HQ OCHOBE BBIMMCJICHHS Pa3HOCTH JJIUH TIpsi-
MOTO 7, U OTPAXEHHOIO 7, JYYECH.

[IpuMedyaHnus

| dns 3¢pdeXTHBHOrO OTpaXeHUS 3BYyKa HeEoOXOAUMO,
4yTODBI CTCHA B TOYKe OTpaXeHUA DbLNA IUIOCKOK, MO KpanHeH
MEpe Ha pacCTOAHUM OAHOM UIHHBI BOJHBI CAMOM HU3KOM
HYaCTOTBI B CIIEKTPE LIIyMaA.

2 TlockoabKy OTpaxXeHHe YCHMAUBAET 3BYK, TO 3HaK M‘mp
JOKeH ObiTh OTPHLIATEIbHbIM.

dy

VICTOYHHK "
I

LRR0000000 00 0o D
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3 B ciayuae cyWECTBOBAHKSI HCCKOAbKHX OTPAXAIOLIUX
MOBECPXHOCTCH HX BK.TAd CYMMMHDYETCSI.

3.3.9.2 [lonochl 3ereHbIX HACAXIAEHUHN AAIOT
CYLIECTBEHHOE CHUXEHHE YPOBHEN 3BYKOBOIO 1aB-
neHus AL, TOJNBKO B CiaydasX, KOraa OHU sBjsi-
IOTCSl AOCTATOYHO MJIOTHLIMU. dns 2TOr0 HEOOXO-
AUMO, YTOOBI OHU OOPa30BBLIBANU [OJMHYIQ Tpe-
rpajly Ha INyTd OpsAMOro pacrnpocTpaHeHUs 3BYKa,
T.€. YyTOObl HE OBLIM BUAHBI OTAECHbHbLIC YYACTKH
[IYTH Yepe3 pacTUTENbHOCTb. CHUXEHUE MOXET OI1-
PEACIATLCHA YH4aCTKOM MOAOCHI BOAU3U UCTOYHUKA
INTUHOM d; UM y4aCTKOM [10JI0Chl BOJIM3U pacyeT-
HOM TOYKHU UIMHOM d,, WIM ODOMMM Yy4acTKaMu
JUIMHOW d, 1 d,, KaK IT0Ka3aHO Ha pUCYHKe 3.12.
Hpu BblUKCIEHMH IIMH d, U d, paialyC KpUBOW
MOXET OBITh B3T PABHbIM MMPUMEPHO J KM. C apy-
rOM CTOPOHBI, Y4aCTKU JIMHOW d| U d, MOTYT OBITh
B3SThl BIOJIb JIYUEH, [TPOXOAAIUMX 104 YIJIOM [15° K
MOBEPXHOCTU rpyHTa |3]. CHMKEHME VPOBHS 3BY-
KOBOTO AaBieHUA AL, HeOOXOAMMO ONpPENEATh
B OKTaBHBbIX IOJIOCAX YaCTOT U B 3aBUCUMOCTH OT
001LEeN MTUHBI df= d, + d,, M, IPOXOIUMOI 3BY-
KOM Y€pe3 TUIOTHYIO JIMCTBY YYacTKa MOJIOCHI 3€-
JIEHBIX HAaCaXXaeHUH.

CHuxenue AL, OOBIYHBIMU MHOIOPSAAHBIMU
[TOJIOCAMM 3€JIeHbIX HACAXKIEHHWHN C [IJIOTHBIM I1DH-
MBIKAHMEM KPOH IEPEBLEB MEXNY COOOM U C 3a-
MOJTHEHUEM TTOAKPOHOBOTO NMPOCTPAHCTBA KyCcTap-
HUKOM CAEAYET OIPEAEIATh COMJIACHO CACAYIOLLEH

dopmyJiie U Tadbnuue 3.21:

B npu 10 <d, <20:
ALy, = P / (3.54)
Oaendy TIpU 20 < df < 200.

AR,

PacuyeTHas
TOYKa

JlecHas mnojaoca

Pucynox 3.12 — OnpeaeneHue pacCTodHUS

Ta6nuua 321 — IMocroaunas B u Koodpduuuent ot

CpeaHereoMeTpHUUeCKasi 4acToTa OKTaBHOMH MOAOCH., [l
BeanyuHa S — . — —
63 125 250 500 1000 2000 4000 8000
S I SE— S S— SN — S - i S " | —— [
B, 1b 0 0 1 ] ] 2 3
—te — r——————— S S—— e i n . e Wy — § - & S — S
.., nb/M 0,02 0.03 0,04 0,05 0,06 0,08 0,09 0,12
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Pucynox 3.13 — Ilpumeps! pa3d0UBKU TCPPUTOPUHU B OKPECTHOCTH JIMHMM METPO Ha YYACTKU, OTJIMYAIOLIHUECH MO
VCJIOBUSIM PaCIIPOCTPAaHEHUS LIymMma

[Ipy BBINMOAHEHUU NMPUOIMAKEHHBIX PACUYETOB
MOXXHO BOCIIO/Ib30BAThCS POPMYIOH

ALy 3en = Clg BEde? (3.55)

roe o, ... = 0,08 — cpexHee 3HaYEHUE MMOCTOSH-
HOH 3aTyxaHus, ab/m, [13].

[IpuMeuaunus

1 JlepeBbs U KycTapHUKU ABASIOTCS TUIOXUMM DapbepaMu
UL 1IyMa. 3aTyXaHue 3BYKa 3a CYET 2KPAHUPOBAHUA UMY HIYMaA
OKa3bIBaeTcs B 00LIeM HeBesiMKOo. OOHAKO UX KOPHU NIPHUBOIAT
K MOPUCTOCTHU TNOACTUIAKIUEH TOBEPXHOCTY, HAl KOTOPOH
pacnpocTtpadseTcs 3ByK. [ToaToMy Hauboab1UHUEK 2(PDEKT B OC-
NnabJeHU K 3BYKa 00eClIeuuBaeTCsl He B PE3y/bTATE 3KPAHUPY-
IOLEro ACHCTBUA paCTUTEADHOCTH, a 3a CUET YBEAUUECHUSA CHU-
XKECHHS 3BYKA NOACTUJIAKLICH NMOBEPXHOCTHIO, KOTOpPOE YYH-
THIBAETCS MONPABKOM AL OnHako ecny JUCTBa TUIOTHOM pa-
CTUTEJBHOCTH NEPEKPHLIBAET XOA 3BYKOBBIX JIyUe NMOJHOCTHIO,
TO BO3HUKAET AOMOJHUTEIBHOE 3aTyXxaHUe 3BYKA, YYUTLIBaAE-
Moe yneHoM AL .. Jlec, MonoChl HacaXneHWH €CTECTBCHHOM
PaCTUTENBHOCTU, 3ab0Op M3 KYCTAPHUKOB — BCE 3ITO MOXET
ObITh MPHUMEpPAMU TJIOTHOW PacTUTENLHOCTU. [0nbie Xe cyubs
U roJjible CTBOJLI [J€pPeBbeB HHU K KAKOMY [IOMOIHUTENBHOMY
NMOTNOLLUEHMIO 3BYKA HE ITPUBOJAT.

2 Qopmyanl (3.54) v (3.55) MOXHO HCMOAB30BAThL NpH
IIMPpHHE NMOAOCH 3eJeHbIX HacaxaeHUM He 6onee 200 M. i«
y4yacTKa MyTH df > 200 M npuHUMaloT AL . paBHBIM 3Haye-
HUI0, COOTBETCTBYIOWEMY d, = 200 M. CHUXCHNE YPOBHA 3BY-
KOBOTO JaBJA€HNUSA MOJ0CAMHU 3eeHbIX HACAXKAEHWH cneayeT yuu-
TLIBATb TOJIBKO MpPHU pacyeTe ypOBHEHW 3BYKa Ha rutollagkax
OTAbIXa MUKPOPAHUOHOB U IPyMNN XKUALIX JOMOB, Ha Iuioulaz-
Kax J€TCKHMX JOLKOJBHBIX YUpeXXIeHUH H Ha YYacTKax LIKOJ.

3.3.9.3. CHuXeHHUEe YPOBHS 3BYKOBOIO AaBJe-
Hust AL, (1b) Bcnencteue orpaHuyYeHUs yria BH-
OIUMOCTH YJIMILbl WIM JOPOTH U3 paCYETHOM TOYKU
CJERYET OnpeneasiTh o GopMmyne

180
AL, = lOlg—-a—-, (3.56)
e o0 — Yrojl BHAMMOCTU HEIKPAHHMPOBAHHOIO

y4yacTKa YJIULbI WIM AOPOTrU U3 pacyeT-
HOU TOYkH, rpan. (pucyHok 3.13)[11].
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3.4 Pacyer 0XHaaeMbIX YpPOBHEH 3BYKA
OT JABHMXKYIIUXCA 00BEKTOB

3.4.1. Ha cenutebHOI TEpPPUTOPHHU B OKPECT-
HOCTU HA3eMHBIX OOBEKTOB METPOITOJIMTEHA MOTYT
pacrionaratbCs HeCTaUMOHapHbIE UCTOYHUKH He-
[MOCTOAHHOI'0O LIyMa, TaKUE, KaK PEJIbCOBbIN U aB-
TOMOOUIbHBIN TpaHCciopT. LLIyMOBOIH XapaKTepuc-
TUKOUW MOTOKOB PENHLCOBOIo TPAHCIIOPTA SABASIOT-
CS MAKCHUMAbHBIA L, W SKBUBANEHTHbIA L, .
YPOBHHU 3BYKa, U3MepeHHble B ADA, a misd aBTo-
MOOHUIIBHOTO TPAHCIIOPTA HOPMUPYETCS TOJNBKO 3K-
BUB&JIEHTHBIM YPOBEHH 3ByKa L, . . ObA.

3.4.1.1 IIpu paccMOTpeHMH ABUXKYLIHUXCH
00BLEKTOB MX MOXHO pacCMaTpPUBAThL B 3aBUCHUMOC-
TU OT UX Pa3MEPOB, PACCTOSTHUS MO HUX M OPYTUX
VCJIOBUHM KaK TOUYEYHBIC UAHM KaK JUHeUHbIe. [lpH
O4YEHDb OOJIBLLINX PACCTOSAHUSX OTACNbHBIE OOBEKTHI
M3JIY4YaroT 1UYM KakK CHepUyYeCKHUE TOYEUHBIE HC-
TOYHUKHU M TOrAa CHUXEHHUE 3BYKA C PACCTOSIHHU-
€M TIPOUCXOIUT I10 3aKOHY

AL, =201g(r / 1), (3.57)

rie r — PaCCTOSTHUE MEXTY OOBEKTOM U ITPUEM-
HOU TOYKOH, M;

Iy — PacCTOsIHHE MEXI1y OOBEKTOM U OIIOp-

HOM TOUYKOH, M.

[IpumeyaHnue— [lonpaBka AL, 4acTOTHO He3aBH-

CMMa M MOXET NPUMEHATECH A pacyeTa CHIDKEHHUA YPOBHA
3BYKa KAK B OKTaBHBIX AMAMa3oHax, Tak KU C KOpPpeKUuUen A.

3.4.1.2 IIpn pacCMOTpeHHH TPAHCHOPTHBHIX
[IOTOKOB BONU3MU pacCYETHOM TOYKH IIOCTEIHUE
MOTYT pacCMaTpPUBATHCA 3a4acTYIO KaK JIMHEHHbLIE
UCTOYHHUKMU 3BYKA C LMAUHAPUYECKOW pACXOIH-
MOCTBIO. B 3TOM cnyyae OTHOCHUTENILHOE CHIDKEHHUE
YPOBHS 3BYKa ALM B CBOOOAHOM IPOCTPAHCTBE
OMUCEIBAETCA clenyrouleil QOopMyJoi:



r
AL;:mc = lOlgT)_i (3.58)
d

roe r — KpaTdyauulee pacCTOSHHE MEXIY TPaHCIOp-
THOH IMHUEN U MPHUEMHOM TOUYKOU, M;

y, — KpaTdyauice pacCTOAHHUE MEXIY TPAHC-

[TOPTHOU JHUHHUENA U OTIOPHOM TOYKOH, M.

flpuymMedyanuas

| [Tonpaska &Lpﬂc, onpeacisemast dopayoi (3.38), ya-
CTOTHO He3aBHCHMMa U MOXET NPHMEHATBLCSA LA pacy€Tu CHU-
XeHUA YPOBHA 3BYKA KaK B OKTaBHbIX ITOJ0CaX HacTOT, TaK M
C KOppeKUHeil A.

2 PopMyno# (3.58) HeoOXon MO NOAL3OBATLCA MPH pac-
yeTe 3KBUBANECHTHOTO YPOBHS 3hVKa, NMPOU3BOAMMOIO aBTO-
MOOWIbHBIM U PEALCOBBIM TPAHCITOPTOM.

3.4.1.3 B cnyyae, Koraa rnpoTsoKeHHbIN JIMHEH -
HbI1 MCTOYHUK 3BYKA KOHEYHON AIMHBI [ MOXHO
MpenacTaBUTh B BUAE CYMMbI HEKOrepEHTHBIX U3NY-
yarenen, CHUXXEHUE YPOBHS 3ByKa B CBOODOOHOM
[TPOCTPAHCTBE OITUCHIBACTCS C.ICAVIOILEH (POPMYJION:

4 3 ;
AL, = 10lg arctg(/ / 2ry) 10l arctg(1/2r)],

. o ) N r

(3.59)

rne r — pacCTOsTHHUE MeXIY NMPUEMHOHN TOYKOHU U
JIMHHEN T10 MEPMEHAUKYAIPY K HEHU, M;

Yo — PACCTOSIHUE MEXKIY ONMOPHOW TOYKOH M
JUHUEH MO MEPNEHAUKYISIPY K HEU, M.

[IpuMeUdyaHHus

1 Ilonpaska ALPHC, onpeaeaseMas ¢popmyaon (3.39), ya-

CTOTHO HE3aBUCUMA Y MOXET NPHMEHSTLCS IS pacyeTa CHU-
XEHUST YPOBHA 3BYKa KaK B OKTABHBIX AMAMa3zoHax, Tak U
KOppeKLIUEN A.

2 [Ipun pacuyeTe MakCHMMaIbHOTO YpPOBHSA 3BYKA, BBI3BaH-
HOTO TNPOXOASIUUM COCTABOM PEILCOBOTO TpaHCHopTa, HEeob-
XOOUMO MOAb30BaTheA dhopMviaoH (3.39).

3.4.2 PacyeT 3KBUBaAJIEHTHOIO YpPOBHS 3BYKA,
CO34aBaeMOI0 [Toe3gaMU METPO, HEODXOAMMO IpO-
U3BOIMUTb COIIACHO cneayiouleit QopMylie:

La.x =2+101g(n) +24,91g(v) -

-101g(r) + 10 1g(/), (3.60)

[Je n — 4YUCJO Map roe3aoB B yac, nap/u;
V — CKOpPOCTb ABUXEHHS noe3aa, KM/u;
I — PpacCTOsiHUE MEXIY NPUEMHOU TOUYKOH U
OCbhIO TYTH, OaMKAHILIEero K pacyeTHOM
TOYKE, M;

| — IIWHA noe3na, M.

3.4.3 PacyeT 3KBUBaANEHTHOIO YPOBHYI 3BYKA,
CO342BaeMOro NMpUropoaHbIMH 3J1EeKTPOMOEC3AaMH,
HeOOXOAMMO TMPOU3BOAUTDL COINTACHO CAeAyiouiei
hopmMmyie:

Ly e =1L1+101g(n) + 24,91g(v) -

~101g(r) + 10 1g(/). (3.61)
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3.4.4 PacyeT 3KBUBAJIEHTHOIO YpOBHS 3BVKA,
CO344aBaeMOro nacCcaXXMupCckKuMu noesgamMu, HeoO-
XOAMUMO IMPOU3IBOAUTL COITaCHO caeayloue Qop-
MVYJIE:

La s = 20,4 +101g(n)+16,61g(v) -

-101g(r) + 10 1g()). (3.62)

3.4.5 PacyeT 3KBHBaJ€HTHOIO VPOBHS 3BVKA,
CO314Bae€MOro rpy30BbIMM [MOe3daMU, HEOOXOIU-
MO NPOU3BOAUTH COIMACHO CIEAYIOUIEH POpMYIIE.

Ly e =25,6+101g(n) +16,01g(v) -

3.65
_101g(r) + 10 lg(]). (3.63)
3.4.6 Pacyer MakxcuManbHOIC YpOBHS 3BYKa,
CO30aBaeMOro Moe3aaMm METPO, HEODOXOOUMO NPO-
U3BOAUTH COTJIACHO CieayoUleH (popMye

4 o
Ln . =27,7+351g(v) +101g M]
r
\.

(3.64)

3.4.7 PacyeT MakCHMMaJBHOIO VPOBHSA 3BYKa,
CO31aBacMOro NPUropoaHbIMU 3JIEKTPOITOE3IAMU,
HEOOXOOUMO IMPOU3BOAUTL COIJIACHO CieayIoLIeH

hopMyIe:

[ arcte )
La o =36,8+34,91g(v)+101g rctc,(r[/2r) .
\ y

(3.65)

3.4.8 PacyeT MakcHMMajabHOIO YpPOBHSA 3BYKa,
CO31aBaéMOro INacCaxXMpCKUMHU IMoe3naMU, HEOO-
XOAUMO MPOU3BOOHTEL COMIACHO CNCVIOWEH Pop-
MYyJIe:

Carctg(/ /2r) )

\ 4 )'
(3.66)

Ly ... =27,68+35lg(v)+101g

3.4.9 PacyeT MakCUMaJbHOIO VPOBHS 3BVYKa,
C03/1aBaeMOr0 rpv3oBbIMU I10€3DAMH, HEOOXOOMU-
MO [POU3BOAMTDL COIJIACHO cllieayrowen dopmye:

4 )
L, . =40,5+266lg(v)+101g| 2B/ 2 )
\ 4 )

(3.67)

[lpumMeyaHu4

| Ha yyacTkax XeJae3HOJIOpPOXXHBIX NYyTeH, YA0XeHHbIX
Ha IEepeBAHHbIC IUManbl, HEOOXOAUMO YMHMTBIBATH TIONPABKY
AL, , = —2 abA. Ha yvyacTkax Xene3HOLOPOXKHBIX MyTeH C
OTKPBITLIMH CThIKAMH PEILCOB CAEAYET VUUTLIBATH NOMNPABKY
AL, = +2 1bA.

2 Tlpu BbiGope Ko3pduuneHToB B dopmynax (3.60)—
(3.67) ObLIM HCNONAB3OBAHbI IKCMEPUMEHTAIbHbIE AaHHbBIE,
npuBeaeHHbie B padotax |9, [10].
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3.4.10 PacyeTt 2KBUBUIEHTHOIO YPOBHS 3BYKA,
CO34aBaEMOrQ aBTOTPAHCITOPTHLIMU TOTOKAMU C
y4€TOM MomnpasBok AL, , AL, M AL,; K L
BedCHHbIX B TaOnuuax 3.22—3.24, HeOOXOAMMO Bbl-

NMOJHATbL N0 QOPMYJIE

Ly, =16,2+101g(N)+13,31g(v)+
+9lg(l + P) + 101g(r),

A JKB

(3.68)

[pu-

Gopmyna (3.69) noayyeHa ¢ noMouibio pado-
Thl [15] ¢ yyeTtomM npumedanusa 2 nyHkra 3.4.1.2.
(DopMysia y4UTbIBaeT 3aBUCUMOCTL HCKOMOIO YPOB-
HS 3BYKa OT CpeaHEN 4aCOBOM MHTEHCHUBHOCTHU
ABWXKEHMNS TpaMBaeB /N B TeueHUE YeTblpexyaco-
BOr0 nepuoja ¢ HauOOoJblUe MHTEHCHBHOCTLIO
NBUKEHUA 1UIST AHEBHOTO BPEMEHU MJIM OT MHTEH-
CUBHOCTU ABUXEHUA B HauboJiee 1LHYMHbBIN 4aco-

rne N — MHTEHCUBHOCTB ABMXEHUS TPAHCIOPT-
HbIX MTOTOKOB B «4acC MUK», aBT/Y;
YV — CpenHssl CKOpOCTb ABUXKEHUS TPAHCIIOP-
THBIX MTOTOKORB, KM/Y;

P_ — nons rpy30BOro 1 o01ecTBEHHOIO TPaH-

BOI repuon HoyHoro BpemeHHu. IlonpaBka AL

A4

YUMTBIBACT BJIMSIHUE OCHOBaHUA MMYyTU B I1DA U or-
pelensieTcs cornacHo taoauue 3.25.

Tadonuuma 3.25 — Ilonpaska AL,

crioprta B 001eM rnortoke, %.

Tadnuua 3.22 — Ilonpaska AL,

Yucno nonoc ABMXKEHUS AOPOTH
B 00OUX HarlpaBlcHUAX

2

6—8

[lonpaBka AL,, x L, ..., AbA

Tad6naumua 3.23 — Ilompaska AL,

o

Bud NMOKpPBITUA

[Ipoe3xXer YacTH AOpOoru

[TonpaBka
AL,,, 01bA

AcPanbToOETOHHOE MOKPBITUE I1PO-
€3XEH YACTU JOPOTHU

0

LleMEHTHOBETOHHOE TOKPBITHE M1PO-
€3XKEH 4YacTu JOporu

. Tadbnuua 3.24 — Ilonpaska AL,,

I [IpononbHBIM YKJIOH YAUUBI

UKW OoporH, %

F_ bl

Ixe, %

[TonpaBka AL, K L
| (0bA) npu goje rpyso-
BbIX aBTOMOOMJIEHN, aBTO-
OyCOB U TpONNENOYCOB B
CYMMAapHOM 4YMCJIe TPaHC-
MOPTHBIX CPEACTB B MMOTO-

A 3KB

0

1

™

1,5

5

2,5

3,5

20 |

3,5

]

4.5

40

4

3,5

100

[IlpumMeyaHnusa

1,5

5 6.5

PacyeTHRIN
OCHOBaHME NYTH AL,,, aBA MaKCHMalbHbIU
| YPOBEHb 3BYKa,
1bA
[InanbHO-nIecyaHoe 0 82
HInanpHo-1IeOe - +4 86
HOYHOE
To xe, H2a MOHO- +1 23
JIUTHONU OECTOHHOM
[LIUTE
1 - !
MoOHONIUTHO-0¢E- +10 92
TOHHOE

3.4.12 OxypaeMbIiI MaKCUMaJIbHBIA YPOBEHD
3BYKa, ObA, co3J1aBacMbIid TpaMBasMHu, OIIPElE-
JIAETCA HAa PACCTOAHMHU 7,5 M OT OCH OJIMKaM1Iero
MyTH TpaMBas C NOMOLUbIO MONpPaBoK AL,,, AL,.
1AL, , TpuBeneHHBIX B Tabnuuax 3.25, 3.26 u Ha
pUcCYHKe 3.14.

[IpuMedyaH U4

| Ilonpaeka AL,,, y4uThIBaIoliash BIMAHHE OCHOBaHHUA
nytd B 4BA, onpenensieTca corjacHo Tabauue 3.25.

2 IlonpaBka AL, ., y4HTBHIBalOLIasd CHHXEHUE LLyMa B 3a-
BUCUMOCTH OT pacCTOAHUA OT OCH Oaukaulero nyTy oo pac-
YETHOU TOYKU B ADA, MOXET OnpenensaThCsl A TpaMBas Mo
YIIpoUIeHHOW HoMorpamMme pucyHka 3.14 |135]. CornacHo rpa-
GUKY 3TON paboThl YMEHBLICHHE MAaKCUMAJIbLHOIO YPOBHS Npo-
UCXOOMT Ha 6 nbA npu yBenMueHUM pacCTOAHUA B ABa pala
BOJIOTH OO 45 M.

3 IlonpaBka AL, ., yauTbIBaolLast BIMSAHHE OTPAXEHHOIO
3ByKa B 1bA, onpenensiercsa coriacHo Tabiuue 3.26. Ilonpas-
Ka HAaXOOUTCA B 3aBUCHMOCTH OT OTHOIUEHHS BbICOTHI pacyeT-

| LymoBol xapakTtepuUcTUKOH aBTOTPAHCMOPTHLIX IOTO-
KOB B cooTBeTCTBUH ¢ [OCT 20444 gapnsieTca 3KBUBATIEHTHbIA
YpOBeHb 3BYK4, YCTaHaBAMBaeMBIM B 7,5 M OT OCH KpalHeH
MOAOCHl ABUXEHHUA HAa BbicOoTe 1,5 M OT roBepXHOCTH 3eMJIH.

2 [Ipn Bribope kKo3dDdULIMEeHTOB B hopmyae (3.68) Oblnu
MCITONIL30BAHbBI JKCNEPUMEHTAIBHBbIC NaHHbIE, MPUBEACHHDIC

B [9], |10].

3.4.11 OxunaeMblil 9KBUBaJIEHTHbI YPOBEHL
3BYKa, CO3/1aBA€MbIH TpaMBassMU, OIIpeAENsIeTCs Ha
PaCCTOAHUM 7,5 M OT ocH Omkaniero nytu B AbA
o QopMye

Ly s = 59,751+ 101g(N) - 101g(r) + AL,,.
(3.69)
26

HOW TOYKHM A, . K IUMPUHE yauubl B mexay dacanamu 3naHuUi.
Hag TIOBEPXHOCTLID TEPPUTO-
PUM NTPUHUMAETCA B OOLLEM Ciaydyae paBHOH 1,2 M,

Beicota pacueTHOH TOUKM A,

Tabnauua 3.26 — Ilonpaska AL,

u | I BYCTOPOHHSIA 3aCTPOIKA
Tun OnHocTo- - -~
3aCTPOIKH DOHH%H OTHOLUEeHHE hpT/B
3aCTpoiKa T T
0,0510,25( 0,4 10,55 0,7
AL,,, 1BA 1,5 l1,5 2,0125] 3 ]33



AL

=
o

>
LN

N

—k
-

— Y
Cn

L
/
I

AL

—
n
N

I — L

AT
AL

A max’

/Il
/

AL

)
-

, 2 — L

A JKB

D
-

85
-

LA

NNERVANEEEEE
4

AT

CII 23-104-2004

HINEEVENENEEEE
T

—
-
-
<

Pucynox 3.14 — llonpaska AL,., CBA3aHHasg CO CHMXEHUEM YPOBHSA 3BYKAa B 3aBUCUMOCTH OT PACCTOSHUS OT
[Ipoe3Xey 4yacTu yJauLbl IO TpaMBad

3.4.13 PacyeTHBId CHOEKTP TPAHCIIOPTHOTO
IIYMa Y HAPYKHOIO OTpaKACHUS 3MaHUA Onpese-
NIETCS MO pacCYUTAHHOMY OXHIA€MOMY YPOBHIO
3ByKa B ADA ¢ MOMOLUBIO OTHOCUTENbHBIX CIIEKT-
pOB. OTH 3HAa4YE€HHA OKTABHBIX VPOBHEHN MPUBEAE-
Hbl B TaOnuue 3.27 OTHOCUTENbHO YpoBHS B I1DBA.

3.4.14 Tlonpasku AL, K CHUXCHHUIO YPOBHSH
3BYKOBOTO JIaBJ€HMs, BbI3BaHHbIE MOACTHUIAOUIEN
[TIOBEPXHOCTbIO BOJM3U TPAHCIIOPTHBLIX MarucTpa-
Jel, ONMUCBLIBAKTCI QOPMYJIAaMHU, MPUBEACHHBIMU
B noapasaene 3.3.7.

3.4.15 CHmxeHue ypoBHei 3ByKa AL, - 01 DbA,
3KpaHaMU OECKOHEYHOU MJIHMHBI OT PEeIbCOBOIO U
ABTOMOOWJILHOTO TPAHCIIOPTa CHAEAYET ONPEHCHSITh
COTJIAaCHO (popMyJie

AL

ABKP-—AL

A 5kp B’ (3.70)

rne AL, — BeJAUYUHA, 1DbA, onpenenseMas

3kp B

o tabauue 3.28 B 3aBUCHMMOCTH
OT Pa3HOCTHU JLUIMH ITYTEN [IPOXOXK-
NeHHUS 3BYKOBOIO JIyya o, M, NpH
[IPUHATOU BbICOTE 3KpaHa.

Tadbnuua 3.27 — IlonpaBkn K OTHOCUTENbHBIM CHEKTPaM TPAHCHOPTHBIX IIYMOB

CpeldHereoMeTpMYECKHE JacToThl, [, B OKTABHBIX MOM0OCAX 4YacTOT
| NctouyHHK IvMma A —
125 250 500 1000 2000 4000
ABTOMOOMJILHBLIN TpaAHCNIOPT +2 — 1 —4 —4 —7 —13
TpamBaii —2 +3 —3 -6 —3 —13
[Taccaxupckue v rpy30BbI€ [10€3/1a HA 3JICKT- +1 4] - —6 —10 -18 |
DHYECKOM THTE
[Ipuropoanble 3n1eKTpOrnoe3aa —4 —2 0 -5 —11 —19
- : -—
Tabnuua 3.28 — CHuxenune ypoBHs 3ByKa AL, 2xp B A1 TPAHCNIOPTHBIX NOTOKOB
— - _ -
o, M 0,005 002 | 0,06 0,014 0,028 0.48 0,083 1,4 2.4 6
AL, »p B> 6 3 10 12 14 16 18 20 22 24
I I R A N TS B
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— MEHBbIUAS U3 BeJIUUYUH ALA P o U
ALy o o AbA, onpenensieMbIX 10
TaOMUueE 3.29 B 3aBUCHUMOCTU OT

BETMUNHBI AL, D B

A, — nonpaska, 1bA, onpenensemas
no tabauue 3.30 B 3aBUCHUMOCTHU

PasHOCTL A/TMH nyTeEN MpoXoxXaAeHUs 3BYKOBO-~ rne AL
rO ny4ya O, M, B COOTBETCTBUHK CO CXEMON 3kpaH4d,
NpHBEAEHHOW Ha pUCYHKE 3.7, clenyeT orpene-

NATbh 0 popMyJie
6 = dse T der - d.sr’

A 3Kp &

(3.71)

(s d, — paccTosgHHE, M, OT MCTOYHHKA OT Pa3HOCTU BENHUYHUH AL, wp a, U
3BYKa 10 TOYKH, Jexallei Ha pes- AL, oo l
pe MNOJYOECKOHEYHOr0 3KpaHa U :

Ha MyTK, ONpeneiieMOM HauKpaT- [IpumMewanwue — Bernunusl AL, a Y AL, *P oL,
JalLUIMM PAacCTOSHUEM MEXIY MC- OMPeACASTIOTCS B 3aBUCUMOCTH OT YTJI0B (X, H C,, MO KOTOPbI-
o " MY BMIAHBI Kpasi DKpaHa, COrJIaCHO PUCYHKY 3.15.

TOYHUKOM U pPaCYE€THOU TOUKOH;

d _ — pacCTOsIHHUE, M, OT pacuyeTHOH

er o JKpaH-CTeHKa

TOUKU A0 YIIOMSHYTOM BBILUE TOY- -
KW, Jexaueu Ha pebpe rnosayodec-
KOHEYHOI0 3KpaHa U Ha NYyTH, Ofl-
peaensieMoOM HaukpaTyauuium
PACCTOSHUEM MEXIY UCTOYHUKOM
U paCYETHOH TOUYKOMU,

d_ - pacCTOSIHME, M, OT HMCTOYHHKA

~ 3BYKAa JI0 paCYETHOM TOUKHM. "
3.4.16 CHuXeHHe YPOBHS 3ByKa 3KpaHOM KO- R
HEYHOM JUIMHBL AL, _— nbA, cnenyer orpenenasThb
rno dopmyvie

AL

A 3Kp

R — pacuyetHast Touka
Pucynox 3.15 — Buna cBepxy 3KpaHa KOHEYHOMH JTUHBI

= AL, o+ A

A 3Kp

(3.72)

ﬂ!

Taonunua 3.29 — Cuuxenue yposusa 3syka AL, pH 3asanHom yrie o. (i = 1,2)

BKPCLE
| v, uay, rpan, 45 50 55 60 65 70 75 | 80 85 90
. B _ - N . - N | ; L
AL, ~kp B nbA CHMXEHHE YPOBHS 3ByKa AL, D o AL, *p o AbA, npu naHHOM yrne a, U a,, rpaf. l
i 6 1.2 1,7 2.3 3.0 3.8 4.5 l 5,1 r_5,7 6.0 6
3 1,7 2.3 3.0 4.0 4 8 5.6 6,5 7,4 8,0 | 8 :
| 10 22 | 29 3.8 4.8 5.8 6,8 7.8 9,9 10,0 10
R - — - — ] — ]
12 51 6,2 | 7.5 8,3 10,2 11,7 12
14 5,4 6.7 3. 1 9,7 | 11,5 l 13,3 | 14 ,
6 57 | 7.0 36 | 104 | 124 | 15.0 16
L — | L —
13 5,9 7,3 9.0 10.8 13,0 16,8 18 |
20 3,2 3.9 49 6.1 7.6 9.4 11,3 13,7 18,7 20
22 L 3.3 4.1 3,1 [ 6,3 7.0 Q.8
24 3.5 4.3 5.8 6.5 8.2 10,2 12,6
I R SR S . - | .
Tadnuua3.30 — IlonpaBka A, B 3aBHCHMOCTH OT Pa3HOCTH BedWyuH AL, a AL, ., a
S T 1 _'_l — ]
6 2 | 10| 2] 14| 6] 18] 2 22
2.0
|
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3.5 Ilopsnok nmoaoopa MepoIpUsATHH
no od0ecrneYyeHuio TpedyeMoro CHUXEHUA yMa

3.5.1 [locne onpeneneHust BEJIUYMH TpeOye-
MOT'O CHUXKEHUS YPOBHEM LUYMA B pACYETHDBIX TOY-
Kax cornacHo 3.1.9 cieayeT UCTOYHUKU, LUYM OT
KOTOPbIX TpeOyeTCcs CHU3UTb, PA3MECTUTbL HA Tep-
PUTOPUU 00BEKTA B MECTE, HauboJiee yIaIeHHOM
OT pacyeTHbIX To4yek. llpuyeM 3TH UCTOYHUKHU U
3JaHUSA WU COOPYXKEHUS, B KOTOPhIX OHU pacro-
JIOKEHBI, CJIEAYET pa3MeriaTh TaKUM 00pa3oM, UTO-
Obl HAauOoOJlee MHTEHCHUBHbIE ObIJIM 3KPAaHUPOBAaHbI
OT PACYETHBIX TOYEK 3TAHUSAMU UTU COOPYKEHMS -
MU C MEHEEC MHTEHCUBHBLIMHY UCTOYHHUKAMHU LIyMaA.

3.5.2 Hznyyatouine KOHCTPYKUHMU HCTOYHHUKOB,
[LIYM OT KOTOPbIX TPEOYETCH CHU3UTh, a@ TAKXKE OKHA
U JBEPU IMOMELIEHUN, B KOTOPbIX OHU YCTaHABJIN-
BAIOTCA, CAEAVET, 10 BO3MOXHOCTH, OPUEHTUPO-
BaTb B CTOPOHY, ITPOTHUBOIIOIOXHYIO HAllIpaBJIEHU-
IM B pACYETHBIC TOUYKH.

3.5.3 Ilocne BBINOJHEHUS APXUTEKTYPHO-TLIA-
HUPOBOYHBLIX MEPONpUATUHN cornacHo 3.5.1, 3.5.2
HEOOXOAUMO ITPOU3BECTHU INEPEPACUET OXKUIAAEMBIX
YPOBHEH LLIYMA U TPeOYEMOI0 CHUXEHUS YPOBHEU
[IYMA MUCTOYHUKOB, K KOTOPBLIM OBLIIM IPUMEHE-
Hbl BblllIeyKa3aHHbIE MEPOTIPUSATUS.

3.5.4 [TonbOop cTpOUTENbHO-AaKYCTUYECKHUX ME-
POINPUATHHN MOCJE BBINNOJHEHUS APXUTEKTYPHO-
[UTAHMUPOBOYHBIX MEPONIPHUATUH CIIEAYET BhIMIOJHATE
B HayaJle Ul UCTOYHUKOB ¢ MAKCUMAJIbHBIMU TpE-
OOBAHUSIMHU IO CHUKEHHIO YPOBHEH LIyMa.

3.5.5 OCHOBHBIMH CTPOUTEJIBHO-AKYCTUYECKHU -
MU MEPOTIPHUATUIMHU MO CHUXEHUIO 1LLIYyMa UCTOY-
HUKOB Ha 00BbEKTaxX METPOIIOJIUTEHA ABIFIOTCA:

- U1l BEeHTUISILLIMOHHBIX CUCTEM, KOMITPECCOP-
HBIX, CKPYOOEPHBIX U T.II. — YCTAHOBKA IJTYLLUTE -
JIed uiyMa B COOTBETCTBMUHU C pa3pabOTAHHBIMU pe-
KOMEHJauusIMu. Kpome Toro, s BEHTUISTOPOB,
YCTAHABJIMBAEMbIX OTKDbLITO (KpBILIHBIE, IIepe-
NBUXHbIE KOMIIPECCOPHI U T.I1.), JOMOJHUTEIBHO
K TNYLWUTEISAM 1IHyMa — YCTAHOBKA LIYMO3alHUT-
HbIX KOXVYXOB B COOTBETCTBUU C PEKOMEHIALIUS-
MU, U3JI0XKEeHHbIMU B 3.5.7;

- V11 TEXHOJIOrM4YecKoro obopynoBaHusa — yc-
TAaHOBKA B 3JaHUs C NMPEeUMYLIECTBEHHOH OpUEH-
TaHUEU OKOH U JABEPEU B CTOPOHY, IMPOTUBOIIO-
JOXHYIO HaIlpaBJIEHHUAM B pacyeTHbIC TOUKH, A
TAKOKE UCITOJIb30BAHUE LLIVMO3ALUUTHBIX KOHCTPYK-
UM OKOH M ABepell (MpuU1oXKeHUe A);

- U1 MOE€YHLIX MMJIOLWAAOK aBTOTPAHCIIOPTA —
YCTAHOBKA IIYMO3AaLMTHBIX 3KPaHOB CO CTOPOHBI
CENTUTEOHOUN TEPPUTOPUM.

3.5.6 Ina cHMXXeHUs LiyMa BEHTUISILIMOHHBIX
CUCTEM, KOMITPECCOPHbIX PEKOMEHAYETCHA NpPUME-
HITb TpyOuaThlie W MJIaCTUHYATbhIE TJYILUTETU
lIyMa, KOHCTPYKLUHUHU KOTOPbIX NMOAOUPAIOT B 3a-
BUCUMOCTHU OT pa3MepoOB BO3IYyXOBOLA, AOITYCTU-

CIT 23-104-2004

MOM CKOPOCTH BO3AYLIHOIO MMOTOKA, TpeOyeMoro
CHHUJKEHUS OKTABHbLIX YPOBHEU 3BYKOBOI'O JaBJiE-
HUS U IpenosaraeMoro Mecrta aJisi YCTaHOBKHU [y~
HIMTEJIS.

Pabouue yepTeKu KOHCTPYKIIMI TUITTIOBBIX TPYO-
YATbIX U MJACTUHYATBIX IIVIUUTENEU LUYMA U UX
aKycThyeckasa 3QQPEKTUBHOCTL MNPUBEACHBI B TU-
[1I0BOM ajibboMe [38].

HeobGxonumyrwo minHy TpyO4aTbiX U IMJIACTUH-
YaTbiX [YLIUTENEHN CeayeT NoAOUpaTh TAKUM 00-
pa3oM, 4YTOObI BEJIUUYUHBI aKYCTHUYECKOU 3P deK-
TUBHOCTH IJIVIUMUTENA B OKTABHBIX [TOJIOCAX YaCTOT
ObIJIM HE MEHbLUE 3HAYEHHUU TPEOYEMOIrO CHUXE-
HUS YPOBHEU LIYMA. YTOYHEHHBIE JaHHBIE 00 aKy-
CTUYECKON 3P@OEKTUBHOCTU [MYLIUTEJIEH TIPUBE-
AeHbl B npunoxeHuu | PykoBoacrtsa [4].

B 00JIbHIUMHCTBE Cy4yaeB MIMHA IYLIUTENS HE
NO0KHA MpeBbiliaTh 2 M. JI1MHa rnyiuuTens donee
3 M Heuenecoobpa3Ha M3-3a HEU30EXXHBIX KOCBEH-
HbIX NYTEH pacrnpoCTpaHEeHUS WyMa. B Tex ciayya-
aX, Korma Tpebyemas JJIMHA FAYLIUTENAS IIPEeBbI-
waeT 3 M, CIeayeT ASJUTh IJIYLIUTEeNb Ha JIBe Yac-
TU. JIJ1TMHA BO3NYXOBOAA MEXAY YaCTIMHU MNTYIUUTE-
151 poykHa coctaBaTs 0,8—1,0 M. Bo u3bexaHue
pacnpoCTPAaHEHUA 3BYKA 110 META/NIMYECKOMY BO3-
OYXOBOY XEJATECJIbHO HAa 3TOM Yy4yaCTKE YCTAaHAaB-
JIMBATh THOKYIO BCTaBKy LIMHON 100—150 mMM.

Heobxonumoe cBoboaHOE CEYEHHUE TYIUUTE-
JI OTNIPEAeAsilOT U3 COOTHOIUEHUS

r - Y
CB Vi (3.73)
rne () — OOBEMHBIM pacxold BO3Ayxa uepes
DIYLIATENDb, M>/C;
V. — JONYCTUMasi CKOpPOCTb BO3AyXa B [J1y-

A0I
LIUTEE, M/C.

B obuiem cayyae v, cienyet BeIOMpATh B 3a-
BUCHMMOCTHU OT JOIYCTUMOIO YPOBHSI 3BYKOBOH
MOLLUHOCTHU LIYMOOOpA30BaHMUs B CAaMOM IJTYLLUTE-
Jie, OIPENEnadeMOoro rno QopMmylJie

L - LIVB:( i T ALTp i (374)

W aon i

rae L, . .— YPOBE€Hb 3BYKOBOW MOILHOCTM Ha
BXOJE B IJIVIUUTENDb B /- OKTAaBHOH
nonaoce, ab;
ALm ;o TpEGyemoe CHW>XKEHUE YPOBHS 3BYKO-
BOW MOIUHOCTU, Ab, onpenensemoe
cornacHo 3.1.9.
BenuuuHy L, . . MOXHO OonpeneniatTs 1o ¢op-
MYyne

LWBX." - LM + AL (375)

Wicetu?

rne L, — ypOoBEHb 3BYKOBOI MOUIHOCTH BEH-
TUNATOpPA B - OKTAaBHOU TNOJO-
ce, ab;
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AL — CHWXeHUEe YPOBHS 3BYKOBOU MOLL-
HOCTU IO TMYTU PaCnpOCTpPaHEHMUS]
3ByKa B BO3AYXOBOJIE OT BEHTUIATO-
pa 00 JIVUIHUTENS B /-¥ OKTABHOH T10-
noce, nb, onpeaensseMbi€ COrMAcHO
3.3.4.5.

DKCrepUMeEHTabHbIE JaHHBIE O COOCTBEHHOM
[UYMOOODPA30BAHUM B IUIACTHHYATBIX TJTYLIUTENSAX
ceyeHuem F = 0,5 - 0,8 = 0,4 M? c rlacTUHaMu
tonunHon 100 1 200 MM 1 hakTOpOM CBOBONHOM
maowanu ¢, = 0,5 (¢, = F_./F) npuBeaeHbl B
npuroxeduu b. s apyrux ceyeHuit Ha BCcex vac-
TOTaX K TaOJIMYHBIM JAHHBIM cJeAyeT NpUOaBISTH

MONpPaBKY:

WiceTH

F
ALp = 1018*0—4, (3.76)

?

rae F— roiowaab ceYeHUsl yCTaHaBIBaAEMO-
ro CAVIUHATENST, M.
LHllymMmoobpa3zoBaHue B TpyOUaAThHIX [MYLIATENAX
CJIeAYEeT ONpeneasiTh MO NJAHHLIM A TUJIaCTUHYA-
ThIX [JIVLIUTENEH ¢ oOTeKaTeNgMU Ha BXO4e C 3K-
BUBAJICHTHBLIM TMEPUMETPOM 3BYKOIOIIIOLIAIOILUX
[TOBEPXHOCTEH TIOMNEPEYHOI0 CEYSHUS.

[IpumMevaHwue — s npeiynpexaeHUs BbloyBa-
HUS CTCKJIOBOJIOKHUCTOrO Mar¢puana v, . He OOJIXKHa MNpe-
BbilIaTh 15 M/cC.

]

[ nywiMTenu uiyMa cieayeT YCTaHABAUMBATh KAk
MOXHO OTUXE K BEHTUJISITODY.

3.5.7 KoxXyxH 11 OTKPbBITO CTOSIILETO ODOpY-
NOBAaHHWA, SABJSIOIIETOCS UCTOYHUKOM ITOBBILICH-
HOTO 1UyMa, CJEAYET NPOCKTUPOBATH U3 JINCTOBBIX
HECIOPAEMBIX UJIU TPYIHO CrOpaeMbIX MATEPUATIOB.
TonutHy CTEHOK KOXyXa NMoadbUparoT UCXOAS1 U3
YaCTOTHOM XapaKTEpHUCTUKHU TPEOYEMOH U3ONALINHU
BO3/YLIHOTIO 1LIYMa, KOTOPYIO B CJIy4ae BLIITIOJIHE-
HUSE CTEHOK KOXYXa C BHYTPEHHUM IOKPBITHEM
13 38VKOMOrIOILUAIOLIEr0 MaTepyana Orpeaeisor
no hopMmyJe

Rt i = AL+ AR+ 3, (3.77)

e ALTp . — TpebyemMoe CHHUXXEHHE YPOBHS 3BYKO-
BOrO AaBJjeHUA B i-i OKTaBHOM T10-
JIOCe 4acToT, Ab, onpenensgseMoe Co-
rnacHo 3.1.38;
AR. — mnomnpaska, Ab, BbHIYHCHAAEMas IO
(popMynam:
a) 11 KOXYXOB CO 3BYKOMNOMIOLIAKOMENR 00-
JIMLLOBKOM

AR, = 10lgc: (3.78)

odn ?

rae o . . — peBepOepallMOHHBIA KO3(QOUUHEHT
3BYKOIIOIJIOIEHHUS OOJMLOBKHM B /-
OKTaBHOM M0OJIOCE 4acToT;
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0) 119 HEOOIMUOBAHHBIX KOXXYXOB

SHCT
AR =101g S (3.79)
rage S, .. — I[10llalb BOOOpaxXaeMOoi NOBEPXHOC-

TU TpaBUWiIbLHOU dOpMbI (noaycdepa,
napanjenenudnea M T.4.), BIIOTHYIO
OKPY>XXalOWE! UCTOYHUK, MZ;

_ 2
S, [I0LLAAb ITOBEPXHOCTH KOXYXa, M<.

[IpuMeyanue — llpu o, ; < 0,4 B naHHOMH
OKTAaBHOI MOJAOCE KOXYX MOXHO CYHUTATh HEOOIHULIOBAHHLIM U

BLINOMHATE pacyeT AR, no ¢popmyne (3.79).

M3onauus BO3AYLIHOTO 1MyMa CTEHKAMH KO-
XyXa R, NIOJKHa ObITb He MeHee R, BO BCEM
HOPMUPYEMOM JUala3oHe 4acToOT. YacTOTHBIE Xa-
PAKTEPUCTUKU HIONALUMU BO3AYLIHOIO LUyMa He-
KOTOPbIMU KOHCTPYKLIUSMU TTIPEACTABIECHBI B TIPU-
JIOXXEHHH A.

KOXYXH JOJUKHbBI OBITh TepMETHUUYHBIMHU, ChEM-
HBIMU MUY pa30OPHBIMH C BO3MOXXHOCTBIO JOCTY-
na K BaXHBIM y31aM o00OopylnoBaHUS (ABeplibl).
IlpoeMbl B KOXyXax ¢ IPONYCKAaeMbIMU Yepe3 HUX
KOMMYHUKALIMSIMHU JOJKHbBI OBITh TEpMETU3UPOBA-
Hbl BA3KOYIIPYTUM MaTE€PUAIOM.

[Ipy HEOOXOAMMOCTH MpPONyCcKa 4yepe3 KOXyX
BO31yXa IIPONYCKHbIC OTBEPCTHUS CAEOYET CHAbXaTh
CAYHIUTENSIMU, O0ECNEeYUBAIIUMU CHUXEHUE
1HIYMa HE HIKe RKTW UL CTEHOK KOXYyXa.

Koxyxu cienyet yctaHaBIUBaTh TAaKUM 00Opa-
30M, YTOObLI HE OBUIO COINPUKOCHOBEHHUS C 3JiE-
MEHTAMU H3OJNUPYEMOrO OOOpYIOBAHUA U C dJjIe-
MEHTAMX KOHCTPYKLMHK, Ha KOTOPbIX OHO YCTa-
HOBJIeHO. /L pa3Bsi3KU MOXXHO UCTIONbL30BaTh BUO-
pPOM30JAUPYIOLIHE (PE3UHOBBIE) NPOKIAAKH.

3.5.8 Ilocne nopbopa CTpOUTE IbHO-AKYCTUYEC-
KUX MEPOIPUATUHN MO CHUXEHUIO 1IyMa HeobXo-
AMMO BBITTOJHHTH I€PEepacyeT OXKUIAEMBbIX CYMMAp-
HEIX YPOBHEH 1UyMa BO BCEX paC4YEeTHABIX TOYKAX OT
UCTOYHUKOB Ha OOBEKTE METPOMNOJUTEHA C y4ye-
TOM BCEX MpeiaraeMhaiX HIYMO3alUMTHBIX MEPOTI-
pUATUI. B CiIyyae MonoXuTeabHOTO 3HAYEH U
B BoipaxeHusix (3.1), (3.3), (3.3}, (3.6) xots Obl
U1 OAHOM U3 pacyEeTHBIX TOYEK HEOOXOAMMO BEi-
SBUTb OOYCJIOBIMBAKOLLUME 3TOT (DAKT NMPUUYHHBI U
YCTpaHUTH WX, noaodpaB COOTBETCTBYIOLIEE LUY-
MO3aIUMTHOE MEPOTIPUATHE.

4 AKYCTUYECKOE ITPOEKTUPOBAHME
CTAHIIMIA METPOTIOJUTEHA

4.1 Odmue nojoKeHud

4.1.1 Hacroawuin Csoa npaBui npeacTaBiis-
eT METOAMKY aKyCTHYECKOIr0 MNAHUPOBAHUSA OC-
HOBHBIX NOMELUEHU U 34/10B CTAHUMK B YPOBHE
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Pucynox 4.1 — PexkoMeHayeMoe Bpems peepOepauuy Ha 4vactotax 300—2000 I'uy misa 3anoB cTaHUMH B YPOBHE
MOCATOYHBIX M1aTPOPM METPOTIOIUTEHA

[TIOCAAOYHEIX I1aT(POPM METPONOJIUTEHOB C HC-
[OJIb30BAHHUEM apPXUTEKTYPHO-CTPOUTENIbHBIX U
INEKTPOAKYCTUYECKUX CPEACTB.

4.1.2 Vcrionp3oBaHue B MOJHOM MEPE aKyCTU-
YeCKUX MEPOIPUSATHUM, pa3paboTaHHBIX HA OCHOBE
HacTosdwero Ceoga npasuJi, INO3BOJIUT O0OECIICYUTD
BG BCEX TUIIAX UCIIOAb3YEMbIX B METPOITO/IUTEHE VIS
npyeMa U 3BaKyaluMH JIOAEH NOMELUEHNH TPU pa3-
HBIX YCJIOBHSIX 3KCIUTyaTalilid HOPMATHUBHDIE YPOB-
HU LUYMOBOTO (POHA B COOTBETCTBUU C CAHUTAPHBI-
MU HOpPMaMH U pa3OOpPYMBOCTH IepelaBacMOU 10
CUCTEMAaM 3JICKTPOAKYCTUKM peyeBOil UH(MOPMaLUU
He Hike kiaccoB I u II mo 'OCT 25902.

4.1.3 IIpu aKycTHYyeCcKOH MpHUEMKE MOMellle-
HUH, OOOPYAOBAHHbBIX aKYCTUYECKUMU CPEIOCTBa-
MU, COIJIACHO HacTtosiueMy CBoaoy MpaBUJil ClIeny-
eT IMPOU3BOAUTL U3MEPEHUS YPOBHEH LLUYMOBOTO
dona cornacHo 'OCT 23941, uamepeHue Bpeme-
Hu peBepOepauuu corjgacHo [OCT 24146 u usme-

pEHMs pa30OpYMBOCTU PEYEBOH MHPOPMALIUU CO-
rnmacHo OCT 25902.

4.2 [lepeyenr HOPMHPYEMBIX NapaMETPOB

OCHOBHBIMH HOPMUDYEMBIMU T1apaMETpPaMU B
OLEHKE aKyCTHYECKOro KoM@dopTra 3aJ10B CTAHUUH
METPOMNOJINTEHA SIBISIOTCH:

- YPOBE€Hb JOIYCTUMOIO LIYMOBOIrO (pOHa CO-
[1aCHO KPUBOM mpeneabHbix criekTpoB [1C-75;

- BpeM4 peBepOepalMU MNMOMEIUEHUNH CTAHLIUMA
MmeTponosiMTeHa rnpu 70 %-Hol U OoJiee CTENEeHHU

3aIl10JIHEHHUS B 3aBUCHMMOCTH OT 00beMa (COriacHo
PUCYHKY 4.1) ¢ DONYCTUMBIM [OABEMOM Ha HU3-
Kux yacrtorax (125—250 I'u) ne donee Ha 20 %;
~ OTHOIIEHHE I10JIE3HOro CUrHana (MHdopma-
HUOHHOM peyr) K LIyMy Ha BCEW IUIOLLAAU TIPU-
€Ma JOJIXKHO OBITH IIPU MUHUMANIbHOM YPOBHE 1M -
HaMUYECKOTO Audana3oda peyu He menee 15 ab;

~ 4ACTOTHAas XapaKTepUMCTUKA 3BYKOIlepeaayu
NOJIXKHA OBITH POBHOM B AMariazoHe yactoT 100—
5000 I'it BO BCe€X 30HAX UCCAEAYEMOrO [OMELE-
HUS, C JOMTYCTUMOM HepaBHOMepHOCTLIO *3 nb;

~ TAKas K€ HEPAaBHOMEPHOCTL JOITyCKaeTcs IpU
paboTe CUCTEMBI 3BYKOPUKALIMK IPU OLIEHKE 00-
IIEr0 YPOBHSA IOJIA B OTAEABHBIX 30HAX IIOMELIE-
HUM CTAHLIUH METPO;

- 00BEKTUBHAA OLIEHKA CJIOrOBOM pa30opyu-
BOCTH pe4yu MpH padoTe CUCTEMBI 03BYUEHHUS CTAH~
UMY B HOMUHAJIBHOM pPEXUME OO/IKHA OBITH HE
meHee 80 %.

4.3 MeToauKa aKyCTHYECKOTO NPOEKTHPOBAHUS
CTPOSAIIUXCA U BHOBb CO3JABAECMbIX CTAHIOHH
METPOIOJIHTEHA

AKYCTUYECKOE IMPOEKTUPOBAHHE 3AJI0B CTRHLIUH
METPONOJIUTEHA BBIITOJHAECTCS B COOTBETCTBUU CO
CTPYKTYPHOM CXEMOY I1OCJIENOBATEIbHOCTH oOrepa-
HUH, npeacTaBIeHHOM Ha pucyHke 4.2. Hitke u3na-
rAeTCsd COAEPXKAHUE BCEX HEOOXOAUMBIX OIEpaliii.

4.3.1 Ha nepBoM 3Tarne npou3BOAUTCH MOJ-
O00p BCEX apXUTEKTYPHBIX YEPTEXKEN IMPOEKTHUPYE-
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MOI0 O0OBEKTA B [TIOTHOM 00beMe. OOs3aTeNIbHbI [1a-
HEBI, NIPOOOJIbHBIM M MMOTIEPEYHBIM Pa3pe3bl U YEP-
TEXHU KOHCTPYKUUH orpaxaeHud. Heobxopumo
UMETb MIEPEUYECHb MATEPHANIOB, KOTOphIE IIPEAIIo-
J1araeTcs HMCNnoJb30BaTh B OTACJIKE MHTEPHLEPOB
cTaHUMU. Ha 3TOM 3Tane takke pacCYUTHIBAIOTCS
BCE IFEOMETPUYECKHUE MApaMETPhl 3aJla CTAHLMHU
(TUiolagy BCeX y4aCTKOB OrpaXIACHU U OOIIUHA
BO3OYLIHBIN 00beEM).

4.3.2 Ha BTOpOM 3Tane Npou3BOJUTCS pac-
YeT YPOBHS IIpeArnojaraeMoro 1yMoBoro )oHa
CTAaHUHUH B MAKCUMAJIbHO HANPAXECHHOM DEXH-
M€ 3KCILJlyaTaluUU («4Yac MUK») MPH OTCYTCTBUHU
AKYCTUYECKUX MEDOTIPUATUU, T.€. MO MEPBOHA-
YaJabHO NPEACTABJECHHbIM apXUTEKTYPHO-TLJIAHM -
POBOYHBIM U KOHCTPYKTHUBHBIM PELIEHUSM CTaH-
LMU. [Ipy 3ToM 001U YPOBEHD 3BYKA B HEKOTO-
POl TOUKE MOMEUIeHUs, paCCYUTHIBAEMbBIN B 00-
lIEM BUOE KAK CYMMa NpAMOro u n1udpdy3Ho-pac-
CEIHHOI0 3BYyKa, MPEICTaBAsIETCS ClEeAVIOLEeH
bopMYJIOH:

3

V

W, 4 &
L =101 =Wl
812 o B; (4.1)

rae W, = W,10"'™ — 3ByKOBast MOLIHOCTb i-TO

UCTOYHHMKA WIyMa, Br;
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Pucynok 4.2 — bnox-cxema nocnenoBaTesibHOCTH Orlle-
palMit akyCTHYECKOro NpOeKTUPOBaHHUA CTaHLMH MET-
POMOJIMTEHA

1. TIpencraBneHue apXUTEKTYPHO-TJIAHHPOBOYHbBIX U
KOHCTPYKTUBHbLIX JAHHDbIX TTOMELLLEH US].

2. AHanu3 IWYMOBOTO peXHMa NnoMelleH!s Ha npeaMer
COITaCOBAHMUA €ro ¢ HOPMATUBHBLIMH YPOBHSIMM.

3. IlepBas xoppeKUHs MPoOeKTa.

4. AKYCTUYECKMI pacyeT NMOMeLeHUs Ha MpeaMeT Co-
r1aCOBaHUs C 30HAMM OTNMTUMVMOB 118 BpEMEHH peBepoOe-
paLMU H APYTMX aKyCTHUYECKIIX MapaMeTpoB.

J. Bropasi KoppeKuus npoexra.

6. DyIeKTpoaKyCTHUYECKH ! pacueT TOMELLeHUSI.

7. BBIBOI JaHHBIX [0 BCEM AKYCTHUYECKHMM flapaMeTpaM
NOMEUWIEHHA M TpebOBaHHH K TEXHHUYECKHUM XapaKTepUCTH -
KaM 2JIEKTPOAKYCTUYECKOH annaparypbl U UHXKEHEPHO-TEX-
HHYECKOT0 000pyIOBaHUA.

Lw;. — OK’EaBHBIC YPOBHH 3BYKO-
BOM MOLIHOCTH KaXIo0ro
[~-TO UCTOYHUKA LIYMa,
pacCYUThIBaeMbie B JUa-
nazoHe vyactor 63—8000
[, nb, no oTHOUIEHHUIO
K NMOPOroBOMY YPOBHIO
W,= 10712 Br;
Q. — akKTop HaMpasJ€HHOCTH
[-TO UCTOYHMKA 3BVKA;

N — ofulee YHCI0 UCTOUHUKOB
3BVKA:

r, — PacCTOAHUE UCCIERYEMOMU
TOYKU O OO0 [-I'0 HC-
TOYHUKA 3BYKa.

[Ip1 aTOM MOCTOsIHHAA 3w1a B onpenensercd

CAEOYIOLLUM OOpa3oM:

B=as/(1-a), (4.2)

rae & — CpeIHUH KOIPPULHUEHT

3pyKkomnornoumeHua (K311)

3aj1a CTAaHLIMK B COOTBET-

CTBYIOLLEM JUATa30HE Ya-
CTOT;

S — 001uad rolalb Orpaxie-

HUHA CTAaHLUMUMU, BKIKOYad

BCE 2JIEMEHTEI HHTEpbEpA.

B cBOIO ouepenp napaMerp o paCCYUThIBAETCA

CAEAYIOIUHUM 00pa3oM:
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rae o, 1S, — K3II u riowans oTaebHbIX MOBEp-
XHOCTEW MHTEphepa 3ala CTaHLUU,
A~ — 3KBUBAJIEHTHOE 3BYKOMNOIIOUIEHHE
(D3I1) oTnenbHbBIX WITYYHBIX 3BY-
KOIOTJIOTUTEIEN.

B «yac nmuKk» ypoOBHHU LIYMa, CO34aBaeMbI€ IpH
BbE3A€ Ha CTAHLMIO MOE30aMU, 3HAUMUTENBHO Tpe-
BBILLIAIOT (DOHOBOM LLIYM OT raccaxupos. [ToaTomy
OyoeT NOrMYHbIM UL NPUOJIU3UTENbHBIX PAaCYETOB
CBECTU BCE UCTOYHUKU IHYMa K ABYM [JIaBHBIM —
OJJHOBPEMEHHO BXOIALIUM Ha CTAHLUMIO Moe3nam

oAHOTO TUMA. B 3TOM ciyyae popmyna (4.1) nipe-
00pa3yeTcs K BUAY:

04

(4.3)

ﬁ

2 Q. 8
L=1Ly, +10lg- L — b,
W, & < 4?1,}2 B
W (4.4)
rne Ly, =101g—*.
HC Ly g%

[I1nKoBas MOLLHOCTb 3BYKOU3NTyYEeHU W I10-
e3fa OnpeleseTcs NpyU BXOAe Ha CTAHLIUIO B CO-
OTBETCTBVIOLLIEM OKTaBHOU MOJIoce 4acToT. PaxTop
HAIMpaBJA€HHOCTHU 3BYKOU3JIYYEHUSI 3JICKTPOIIOE3-
Ja CJIeNyeT pacCYUTLIBATE 10 QOpMYyJIe

Q=117 (4.5)
b
[NIE | — IIUHA 4acTH CBOIA TOTOJKAa Hal
3JIEKTPOIOE30M;
A — BbICOTA CTEHBI OT JIOTKA 10 CBOAA,;
b — LWIUPHUHA MYTH.

B noboM caydyae Koa@UUUEHT 2 HE MOXET
OBITb MeHee uyeThipeX (T.e. 6 1b), 4TO MOXHO HC-
MOJb30BaTh B OPUEHTUPOBOYHBIX pacyeTax, UCXO-
A U3 KOTOpbiX opMmyny (4.4) MOXHO npeobpa-
30BaTh K BUAY:

r

L-:LH/" +101g'{2 5

201
i=1 T

.
B[ (4.6)

.

[lepen HayanoM pacyeToB [1J1aH 3aja CTAaHUMH
NOJDKEH ObITh pa30UT HA XapPAKTEPHBIE 30HbI U TOY-
KA. BcneactBue nosHoW cMMMeTpUU 3a0B CTaH-
HUA PEKOMEHIOVETCS MCIOJb30BaTh ciaeayloliee
MUHHUMAJIBHO HEOOXOAMMOE KOJUYECTBO pacyer-
HBIX TOYEK:

) nepen noe3gom, Ha AUHUU IOJIOCHI Oe30-
MAaCHOCTHU;

2) B LEHTPE CTAHLMUMU;

}) HenocpeacTBEHHO Nepea NUJAOHOM HIH
KOJIOHHOMK (€C/IH OHU eCThb);

CIT 23-104-2004

4) B mpoxoae MeXAy MUIOHAMU, €CIU TU0-
&b NTULEBbLIX TOBEPXHOCTEN MUJIOHOB 3aHUMaAET
He MeHee 30 % nowany NMPoOeMoOB;

)) HEMOCPENCTBEHHO fIepea 3CKanaToOpOM MU
NEeCTHULIEHU, Ha OCH 3aia;

6) Ha NIPOTUBOMOJIOXKHOU TOUKE 10 OCU 3aia,
€CAU Ha CTAHUMUU UMEETCHA TOJbKO OAMH 3CKajia-
TOp (JIECTHULA);

7) Ha BXoHe (BbIXOAE) B repexon (eciu OHHU
eCTh).

[Ipu npoBemeHUM pacyeToB Mo POpMyaaM
(4.4)—(4.6) MCTOYHHUKH LUyMa cjeayeT CYHTATh
JJMUHEMHBIMHU, HAYMHAA OT BX04a Imoe3/a Ha CTaH-
LU0 40 ero MOJHOHU OCTAHOBKMU, T.€. 11O BCEU AN~
HE TOPMO3HOTO TIYTH.

[TocagoyHasa naatopmMa HAXOAUTCS B 30HE
NEUCTBUS MPSIMOro 3BYKOU3JNYYEHHUS IMOAXOASLIE-
ro 1oe3ga U NEPBBLIX OTPAXEHUU OT CT€H U 4YacCTH
CBOOOB Hal niaatdopMaMu. KOHTpOIb 3TOrO I10A0-
KEHUS CledyeT MOATBEPXAaTh pacyeTOM paauyca
REUCTBUSA MNPIAMOro 3ByKa R, NpPeacTaBASIOLUM
pacCTOsiHUE, NIpU YAaJCHUHU 00JIEe KOTOPOro K
LIEHTPY 3aJ1a peBepOECpaLIMOHHOE MTOJIE (T. €. 2-1 YNeH
dopmyn (4.4) 1 (4.6)) 3aBe1OMO TIpEBAIUPYET HaL
[TOJIEM TIPSIMOTO 3BYKa,

a
R =0,35]-2-5, .
|- (%.7)

ONPpEeAeIIeMOro sl TPEX OCHOBHBIX JUAa30HOB
yacToT: HU3Kux (125—250 I'n), cpeanux (500—
1000 Tu) u Beicokux (2000—4000 ['n).

YacToTHas1 XxapaKTEpPUCTUKA YPOBHS LLIYMOBO-
o PoHa aKyCTHUYECKU HEOOpaOOTAaHHOIO NOMEIE-
HUS, pacCYUTaHHast 1o dopmyie (4.6), HOKHA
CPAaBHHMBATLCA C OOITYCTUMOM KPHUBOU YDPOBHEU
MpeaebHbIX CIIEKTPOB. J10nycTUMBIC YPOBHH LLIYMa
Ha ru1aTdopMax U BeCTUOI0IAX CTAHLIUU METPOHO-
JUTeHa IpencrasiaeHbl B Tadbauue 4.1. [Ipu 3tom
CJIENYET YYECTh, UTO €CJIU pacyeThbl YPOBHEH LIIyMa
JUISE HEKOTOPBIX YaCTOT MPAKTUYECKH COBIANYT CO
3HAYeHUAMU Tadnuubl 4.1, 3TO ABAsIeTCA HEOOCTA-
TOYHbIM, TaK KaK Mbl 3aBE€IOMO TMPEHEOPErH y-
MOBbIM )OHOM OT MaCCAXUPOB H APYrUX COCTAB-
JSAOLIMX OOLIEr0O HIYMOBOIrO peXXuMa 3aJI0B CTaH-
LU MeTpononuTeHa. [1oaTomMy Bce pacyeTHbIE 3Ha-
yeHUs1 L(f) (f — 4acTOTbl COOTBETCTBYIOLIUX OK~
TaBHbIX MOJIOC) OOJKHBI ObITH HE MeHee YyeM Ha
2—3 n1b HUXe COOTBETCTBYIOLUUX 3HAUYEHUH Tad-
auubl 4.1. 310 Tped®OBAHUE JONXKHO ObITh OCOOCH -
HO TIUATENbHO COOJIIOAEHO 1A Auamna3oHa 125—
1000 Ty, Tak xaKk B JaHHOH 00lacTH 4acTOT Ha-
Ononaercs MakCUMasibHasi CIEKTpasibHasl IUOT-
HOCTb pPa3roBOPHOU PEYH.

PacyeT ypOBHEH 3BYKa M0 UiKajie «A», MaKCHU-
MaJlbHO KOPPEJIUPOBAHHOU C XapaKTEPUCTUKAMU
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Tadonuua 4.1 — JJonycTuMbie YPOBHH 3BYKOBOIO JABJICHUS

CpeaHereoMeTpuyecKkme 4acToThl
OKTaBHbIX nosnoc, ['u

— s e e e ———r———— == e Ty T

63 125 250

L—n ——— — - L - e = i

| JonycTUMBbIE YPOBHU 3BYKOBOTIO 04 - .
napaeHus, nb

YpoBHHU
500 1000 2000 | 4000 8000 3BVKa,
nbA
- e |- — e
78 75 73 71 70 30
s e——— — ——  S——

CJIyXOBOI'O BOCINPUSATHUSL, TTPOU3BOAUTCA IO (POp-
MVJIE |

& O,I[L.(f)+KA,-]\
L, =101g 210 ' : (4.8)
Hiry y

rne L(f)— paccyuTaHHbIE YPOBHU 3BYKOBOIO [1aB-
JIEHUS] B OKTaBHBIX ITOJIOCAaX 4acToT, Ab;
K, — mornpaBo4YHble KOIQPUUUEHTHI NI
KaxkJoro auarasoHa yactot (ab), npu-

HUMaeMble 1o Tabnuie 3.1.

B cnyyae npeBbIlIeHUS pPAaCYETHBIX YPOBHEU
LIymMa HaJg HOPpMaTUBHBIMU, YTO NMPAKTUYECKU BCE-
raoa ObIBaeT B aKyCTUYECKM HeoOpabOTaHHOM I10-
MEILLIEHUU, CIeAYEeT IPOU3BOAUTE IEPBYIO KOPPEK-
LIMI0O MPOEKTHOro pelleHus 3aja CTaHUUU (CM.
CTPYKTYPHYIO CXeMy Ha PUCYHKeE 4.2).

4.3.3 IlepBas KoppeKls poeKTa (TpETUM 3Tarl
[0 PUCYHKY 4.2) 6a3upyeTcsi Ha U3BECTHOM (DaK-
T€, YTO B IUYMHBIX [MOMELIEHUSX C paclpelesieH-
HBIMYU UCTOYHMUKAMHU LUyMa Haubosiee 3pOeKTUB-
HbIMU CpeacTBaMu OOpBLOBI C LIYMOM SBISIOTCA
MOAaBJIEHUE 1LIYMa B UICTOYHUKE U B OJIMDKHEM I10JIE
(npamoit 3BYK U 3BYK, OTPaXXEHHBIH OT Onmxay-
LIUX OTPaXXarlux MosepxHocren). Metons O0psb-
Obl C LLIYMOM B MCTOYHUKE HE BXOIAT B KOMIIE-
TEHLMIO HACTOSIILEro JOKYMEHTa, TaK KaK OHU B
OCHOBHOM BKJIIOYaIOT cpeacTBa O0psObI ¢ BUOPO-
U3JIV4EHUEM KOHCTPYKLMH, IMPUMBIKAIOUIUX K
PENBLCOBOMY IMYTU. B CBSI3U C 3TUM BE€CbMa BaXXHbIM
IUTSE LUYMOTAYLUEHUS SABJSAETCS 3QPEKTUBHOE I10-
KPbITAE 3BYKOIMOIIOLUAIIUMU KOHCTPVKLIUAMHU
CTEH BIOJIb IMOE3OHBIX IMYTEW U YACTU IOTOJKOB
(cBonoB) Haa HUMHU. OOLIME TPpeOOBaHUA K 3BYKO-
MOrJIOLIAKOLIIMM MaTepUaiaM ¥ KOHCTPYKLIUAM, A0-
MyCKaeMbIM K NPUMEHEHHUIO HA CTAHILIUSIX METPO-
MOAUTEHA, U3M0XEHBI B-TIPUAOXEHUHU T

B npunoxenuu [ npeacraBia€Hbl YaCTOTHBIE
xapakrepuctuku K311 HekoTopsix, HauboJiee pac-
[MPOCTPAHEHHBIX B IMPAKTUYECKOM MPUMEHEHUU
MaTEPUAIOB U KOHCTPYKLIMiIA. PEKOMEHI0OBaHHBIE
MeCcTa 0043aTEeJIbHOI0 pa3MelIeHUs 3BYKOMOIJIO-
LIAOUIUX MATEepUaJIOB IMPEACTABJIEHbl HA 3CKU3E
pucyHka 4.3. Ilocne BeiOOpa U pasMelLEHUS 10
cxeMme pucyHka 4.3 3ByKOMOMIOLIAKLIUX MATEPU -
aJIOB IMPOU3BOAMUTCA KOHTPOJBHBIKM pacyeT Kop-
PEKTUPOBAHHOIO YPOBHS 3ByKa B XapaKTEpPHBIX
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TOYKaxX 3ajla CTAaHLMUM METPOIOJIMTEHA IO Hop-
myJiie (4.6) ¢ y4yeTOM HOBOI'O 3HAYEHHUS MOCTOSH-
HOoM B. Ecnu U B JaHHBIX YCJIOBUSX YPOBHM 4Yac-
TOTHOM XapaKTepUCTUKU LUyMa OYIyT IpeBbillIaTh
COOTBETCTBYIOLLIME HOPMATHBHBIE 3HAYEHHUS II0
Tabauue 4.1, To caenyeT NpPOAOJIKUTH MPOLIEAYPY
BbIOOpA MECT pa3MElUEHUS U TUIIa 3BYKOIIOIJIO-
[Laloled OOJIMLIOBKU, HO VX€ B LIEHTPa/1bHOMH
yacTH 3aia ctaHuuu. [Ipu aToM Hanboee apdek-
TUBHBIMU MECTAMU MX MOCJIEAYIOLIETO pa3Melle-
HUS SIBISIOTCA OOKOBBIE ITOBEPXHOCTU U CBOIBI
MPOEMOB MEXIY IMUJIOHAMU (OCOOEHHO, €C/IH OHHU
NOCTATOYHO MACCUBHBI M TUIOLIAAL MX JIMLIEBBIX
nosepxHocrte npespiiaet 30—40% nnoiwaau
[poemMa), a Takxke LIeHTpaJibHasg 4acTh ITOTOJIKA
3aJia, Iie B 3aBUCUMOCTU OT apXUTEKTYPHOIO pe-
[LIEHUS, MOT'YT OBITh UCITOJIb30BAHBI KaK IJIOCKHE
[MOJABECHBI€ 3BYKOIMOTIJIOTUTEIU, TAK U OOBbEMHBIE
3BYKOINOIVIOTUTENMU pa3HOi (popMbI [16].
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| — 3Byxomnornouiawoouas o0JauLoBKa

Pucynok 4.3 — Cxema 00513aT€/IbHBIX MECT pa3MelleHUS
3BYKOIOIIOLIAIWENA OTACNKU HAa CTAHLUAX METPOIIO-
JIMTEHA

[Tocne kaxnoro 3tana BBeAeHUS AOMOJIHUTE)Ib-
HOI'0 3BYKOIIOIVIOLUEHUS B HHTEPhEp MOMELICHMS
JEJAITCSI KOHTPOJIbHBIE pacye€Thl YPOBHEH 1LIYMO-
Boro ¢oHa rno dopmyne (4.6), nmoka Ha oyepen-
HOM 23Tarne He OyayT AOCTUIHYTbl HOPMATUBHBIE
3HA4YE€HUS YPOBHEU LLIYMOBOro (poHa.

JI11 OpUMEHTUPOBAHHbBIX PACYETOB MUHUMAJb-
HO HE0OXOAMUMOro o0LIero goHa 3BYKOMOIIOLIE-



HUS 3a01a CTAaHUUU ATpeﬁ MOKHO UCITONBL30OBATDL CJie-
ayoue GOpMYIbi:

_ SBTpeﬁ
Tpeo Ty
S+ BTpeﬁ

. ~-0.1(4A,, -9)
BTpeﬁ =10 ?

A

(4.9)

e 8, = Loy = Ly
— JOONYCTHUMBbIE YPOBHHU ILUYMOBOTO
boHa, onpenenseMbie C MOMOLIbLIO

TabauLel 4.1.

4.3.4 Ha 4eTBEpTOM 3TaINE aKyCTUYECKOTO MPO-
eKTUPOBAHUS TIPOU3BOAUTCH KOHTPOJIbHBIM pac-
yeT YaCTHOM XapaKTEPUCTUKU BPEMEHU peBepOE-
paLvy Ha MPEIMET COOTBETCTBUSA pPa3pabOTaHHOTO
AKYCTUUYECKOTO pEUIEHUS OTAEJKU OrpaXxJIaeHUHU
[IOMELLEHUSI CTAHUUMH PEKOMEHNOBAHHBIM 30HAM
orrtuMyMoB T{ V') Ha pucyHke 4.1. PacyeT npous-
BOAMTCS IO U3BECTHOM dopMmyne DHUPUHTa:

a0omn

0163V
So(a) + nV’

(4.10)

rme ¥V — oOuMi BO3AYIUHBIA O0bEeM 3aJ1a CTAH-

MU B YPOBHE MMOCANOYHOU MNaATHOP-

MBI, M?;

Sy — obwasa rmiouiaab BHYTPEHHUX [10BEP-
XHOCTEH 3a1a, M

p(0) — PYHKLUS CpeaHero Koadp@uUHUeHTa

3BYKOITOIJIOLUEHUS O, paBHa4:
o(a) = —In(l — o); (4.11)

no -— KOAPPHUIUUEHT, YYUTHIBAIOUUNA I10-
[JIOIUEHUE 3BYKA B BO3/IyXe 3a/1a CTaH-
Uy, ML

KoagppuumeHTt # OOBIYHO PACCUUTHIBAECTCS 14
yacToT 2000 n 4000 I'1 n3 nMana3oHa yacToT, [IpU-
HATBIX IUIS pacyeTa BpeMeHHU peBepoepauuu (125—
4000 T'w). OctanbHbie 0003HAYEHUST aHATTOTUYHBI
NIpUBEeAEHHBIM B popmynax (4.1), (4.2).

B npunoxeHuu E npuseaeHs! naHHble 00 D311
CTOSLLMX Ha OTpaXawlleM 101y MMacCaXUpoB NpH
Pa3sHOM TUIOTHOCTH PacCTAHOBKHY Ha | M? M 3Haue-
HUA KOIPPULUMEHTA /1 A1 pa3HOIo BJIA)KHOCTHOTO
pexyuMa rnomelleHus rnpu temneparype 20 °C.

OctanbHble faHHble 0 K311 Haubonee pacrpo-
CTPaHEHHBIX MaTEpPHUAZIOB U KOHCTPYKUMH Orpax-
NEeHWH TIPUBENEHDBI B NpUJIOXeHUH /1.

HeobxoaumMo OTMETUTb, YTO TOUHOCTh pacye-
TOB BPEMEHH peBepOeEpauMM J0/KHA OBITH B IpPE-
penax £0,05 ¢, a 30Ha ONTUMYMOB BpEeMEHU pe-
BepOepallMM JOJIXKHA HAXOOUTHCH B TPYOKE, yKa-
3aHHOW TYHKTHPOM Ha pucyHke 4.1. [Ipn 3Tom Be-
JUYMHBI BpEMEHU peBepOepauuny, OO0JIbLLIHUE 30H
ONTUMYMOB 7(V), MOTYT NIpUBOAHUTh K H30BITOY-

CII 23-104-2004

HOM TYIKOCTU 34/1a CTAHUMUU, YTO HEU3DEKHO MNP -
BEAECT K MOBBILIEHKIO HIYMOBOIo (OHA W notepe
pa30OpPUYMBOCTU pEUYU, a U3NULUHAS [EPETYLLUECH-
HOCTb 3aJ1a CTAHLMUU, NMPUBOIALLAS K 3HAYECHUIM
I, MEHbLLUMM AONYIUIEHHbIX 30H ONTUMYMOB, MO-
XKET 3HAYUTEJIBHO YBEJIUYMUTb CTOMMOCTb CTPOUTEIb-
CTBA U CTOUMOCTD 3JIEKTPOAKYCTHYECKOro obecrie-
YEHUSA 3aJ1a CTAaHUMU. ToYyHOE CnejOBAHUE 30HaM
ontuMyma I{(V) HeoOXOAMMO I AHAIra3oHa
500—2000 I'u (pucyHok 4.1); B AMana3oHe HU3-
KMX 4acToT (125—250 I'u) nonyckaeTcs pacxox-
nenue B npeaenax 7. £ 20 %, onHako npen-
[IOYTEHME CJICAYET OTAATh CHUXKEHUIO BPEMEHU pe-
BEepOEpaLlMUM HA HU3KHUX YacTOTaX.

4.3.5 B ciay4yae 3HAYUTEAbHOTO TIPEBAJIMPOBA-
HUSA pacyeTHOIO BpeMeHH peBepOepaluu Tpacq >
> 1 ClenyeT pOBOIUTHL BTOPYIO KOPPEKUMIO NPO-
eKTa (TLIThIA 3Tan MO pUCYHKY 4.2) Ha MpeaMET Cy-
[LIECTBEHHOIO YBEJIMYEHUS (DOHA 3BYKOIOMIOLLICHUS

3ajla CTAHLMUU, onpeaensieMoro GopMysiou
Apacq = apach' (4.12)

Otcrona TpeOyeMblii 100aBOYHBIH (POH 3BYy-
KOMOTJIOLMEHUS OMNpeaessgeTcsa CIeayIolUM 00-
pPa30M:

MTpeﬁ = ADHT - Apacur Aon'r = aOHTS? (4 13)

1€ aon'r OlpcacJIACTCA B COOTBCTCTBHUU C QJOPMY-

LY

J0HU

0,163-T, .n

OIT

(p(aam) = _ln(l - aom) =V

HMmMes1 maHHbIE O HEOOXOAMMOM AA 6() Ty-
TeM noaodopa coorsBercTByiolinx K3I1, Tuma, xo-
JIMYECTBA U MECT pa3MELLEHUS 3BYKONOIIONIAIoLIeH
OTICJIKMU, METONOM IOCAEA0BATE/IbHBIX [IPUOIIKeE -
HUM caenyeT o0ecIeynTh NOCTIKeHue [ (f).

HeoOxoaMMoO OTMETHUTD, UTO pacye€T BpEMEHU
pesepOepauuu no popmyiaaMm (4.10)—(4.14) cripa-
BEJJIUB IS TTOMELIEHMH CTAHUMH ¢ AM(DPY3HBIM
3BYKOBBIM IOJIEM, UMEIOLLIUM PABHOMEPHOE pac-
npeacieHue 3BYKOBbIX MTOTOKOB MO BCEM BO3MOX-
HBIM HalpaBJAeHUAM MX NPUXONA, U €AUHbIM aKy-
CTUYECKUHM 00BeM 3ana cTaHuuM. JAUPPy3HOCTD
MOJAsl CYLIECTBEHHO HApYLIAeTCs IIPU SIBHOM JMC-
[IPONOPLUOHATBHOCTH 3ajia CTAHUUHU (IJIMHHBIC
3aJ1bl CTAHLIMU C HU3KUMHU TIOTOJIKAMHU), & TAKXKe
[IPY HAJTUYHUH [TAIKKUX OTPAXAKLUMX [TOBEPXHOC-
Teid OONbIUOK MJIOLUAAA, NPUBOASILUX K (POKY-
CUPOBKE 3BYKA (HampuMep, CBOAYATHIU MOTOJIOK
C LEHTPOM KPHUBU3HLI, OJU3KUM K ILJIOCKOCTU
mona). Takast KOHQUIypalus OrpaxiaeHU MOXeT
[IPUBECTU K BBIPOXIAECHUIO BPEMEHU peBepOepa-
LMY 10 pa3HbIM MOIaM M HalipaBJACHUSIM U Che-
JIaTb HES(PQPEKTUBHBIM aKYCTHUYECKYIO OTHENKY OT-
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AENbHbIX OTPAXIAECHUN (HanpuMmep, CTeH). pvroi
OMACHOCTLIO HEOOPAOOTAHH bIX AKVCTUHECKHU A/TUH-
HbIX 3a710B CTAHUMH SBJSETCH HaAJIUUYHME B HMUX
M IOCKOMNapaINeSIbHbIX Y4ACTKOB DONbIIOH NAOLIA-
oM (HanpuMep, CTEH OTKPLIThIX MAATHOPM), MO-
CYUIUX CO3aaBaTh 3PdeKT paarrepa — nopxalo-
LICTO 3Xa, OCOOEHHO HarnsiaHOro fpU HEKOTO-
po# 3arnyuwieHHOCTH noTonaka. Becaeactsue 3toro
Aaxe BBeACHWE (QOPMAJIbHO MPaBUJibHO pacCHU-
TAHHOHU, HO HENPaBUNBHO paclIpeae/IEHHOH IO
OrpaKHeHUAM 3BYKQMOIIOIUAKILEN OTAEKU MO-
XET NPUBECTU K CYLUECTBEHHBIM HApYLICHUSAM
PABHOMEPHOCTU 3BYKOBbBIX [TOTOKOB B 3aJI€ CTAH-
UM, U3OBITOYHOMY LUYMOBOMY POHY U, OCODEH-
HO, ManeHHUIO Pa300pUYUBOCTU peyeBOH HHGOP-
MaluuUd. Bo uzbexanue yKazaHHbIX AeQEKTOB aKy-
CTUYECKYIO 00paboOTKyY 3a7a CTAHLUMH PEKOMEH-
AVETCA MTPOBOAUTE B CIASAYIOUIEH NMOCAEI0BATEIb-
HOCTU:

1) acbpeKTHBHAA OTACNKA 3BYKOMONMOLLAIOLUEH
OONULIOBKOMU CT€H U CBOJOB Han niaatgpopMamMiu
CTAHUMUU (pPUCYHOK 4.3);

2) 3PEKTUBHAS OTAE/IKA BEPXHUX [TOBEPXHO-
CTEH U CBOJOB MAaCCHUBHBIX NHWJIOHOB, OTACNSIOUIMX
AaTHOPMBbI OT LEHTPAJIBLHOTO 3aJla CTAHUUMU;

3) 3QPEKTUBHOE YICHEHKE NA3TUUYHBIMU BBIC-
TVIIaMM U KE€CCOHAMMU 3BYKOOTpaXawoulero oroJi-
Ka Haj UEHTPAJIbHOU YAaCTbIO 3aj1a CTAHUUHU (€CH
MO JAaHHbLIM pacyeTa Ha HEM He TpedyeTCd pa3Me-
[LCHUE 3BYKOMOINOILAICIUE OTACAKH ), IPUYEM UIA
VBEJINWUEHUS pACCesIHUS BO BCEM JHMAIla30He 3BYKO-
BbIX YACTOT YJNICHEHUS LOJDKHEI ObITh anepUOanYEC-
KMMH U, ITO KpaliHE! Mepe, XOTd Obl 4aCcTb U3 HUX
NO/KHA uMeTh pa3Mepsl He MeHee 0,5—1,0 M no
luary CeTku KeccoHoB U 20—30 ¢M 1o LiMpUHE U
IVOUHE ]

4) BBeIEHUE, B Cay4yac HEeODXOONUMOCTH, 3BY-
KOITOTNIOLAI01EN OTAENAKU TAKXKE U B LIEHTpaNb-
HVIO 4YacCTb, B NEPBYIO ouyepenab Ha MOTOJIOK 3aia
CTAHUWUM, COBMELUEHHYIO C JJIEMEHTAMHU 4YIeHe-
HIH. 34€Ch BO3MOXHO TAaKXKe MPUMEHEHUE ODBHEM-
HBIX 3BYKONOITIOTUTENEH.

B cayyae paszneneHUS oOuU(eEro BO3AYUIHOIO
00bEMQ 3a/1a CTAHLMM Ha TPH aKyCTHUYECKH CBS-
3AHHBIX 00beMa NMPY oAU JJULEBBIX OrPAXKIEC-
HUH nuaoHoB 6omee 30 % nnowanu mpoemoB,
Mpouecc pesepoepallMi HE MOXeET ObITh OIMUCaAH
€AMHON 3KCMOHEHUMANBbHON KPHBOM U, ClneaoBa-
TeabHo, dopMmyna (4.10) He MOXeET ObITh UCIOJIb-
30BaHAa B MPsSIMOM BHUIE V1A OMMUCAHUSA X04a OT3BV~-
Ka eIMHOOOpa3HO BO BCEM 00BEME 32712 CTAHLIMH.
[1pu 3THUX YCNOBUSAX MTpOLIECC peBEPOEpaALIMH B KaXK-~
JIOM W3 pa3lieibHBIX 00BEMOB (I10CAdOYHbIE TLIAT-
(GOPMBI U LIEHTpanbHBIN 3aJ1 CTAHUWMU) OTIUMChIBA-
eTCs CJAeayIomUMUu GopMynaMu (Kaxabiit U3 pas-
NEJbHBIX OOBEMOB YCJIOBHO Ha3BaH 10 HOMEpaM:
[-M U 2-M):
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L) =101g {eﬁ" + Klﬁzeaf"};

L =10lg{e™ + K,ev}, D)

Sy _ S, _
rne O =85—I}-'—1n(1—-a1); 05 =85-I;?'—1n(1—(12);

| .

SIZ_]l (4 16)
Ky = - :
" (G S N(@S5)

rac ¥V, u V, — Bo3nyliHble OOBEMbl KaXIOro
U3 CBS3aHHbIX OOBEMOB CTaH-
HHUHU,
ST= S, — S|, — OOLUMe JIOLAaNN OrPaKACHHi]
S, =5, — 51,2 Ka>KJI0T'0 U3 CBSI3aHHBIX OOBEMOB
CTAaHUMU;
S, — o0uias ruolianb NpoeMoB MEX-
Iy CBSA3AHHBIMU 00BEMAMMU
CTAHLIHU;
K,, — KO3QOUUHEHT aKyCTHYECKOU

CBSI3U MEXXIY COCEAHUMMU 00Dbe-
MaMH CTaHLMHU;
0, U 0, — TIOCTOSIHHbIC 3aTyXaHMs 3ByKa B
COCEAHUX NObeMax CTAHLUUU;
— cpeaHue K3II xaxporo us
00BEMOB CTAHLIUH.

Pacuetsl o dopmynam (4.15), (4.16) cnenayer
NMPOBOOUTL YUCAEHHO, C KYCOYHO JIMHEMHOM arl-
NMPOKCUMALIMEN OTIEABHBIX YYACTKOB OT3BYKOB,
Han00J1€€ BAXKHBIMU U3 KOTOPBIX SAB/SIIOTCS HAYab-
HE nipolece pesepoepaury ot 0 no —10 (15) ab
YDOBHEW CHajaHus U NO3OHsS peBepdOepanus 1o
cnnaay ypoBHe#d or —10 (13) ab no —30 (40) ab.
Biusnue nociaegHed ocCO0EHHO BaXXHO, €CJIU OHA
3HAYUTEIbHO OonbilIe HAyanbHOW peBepOepaluu
1, CZieN0BATEJIbHO, MACKUPYET €€ U HAPYLIAET HOP-
MaJibHOE BocrnipusiTue peuu. CrenyeT OTMETUTD, YTO
B CIy4ya€ MACCUBHBIX [MUJIOHOB, PA3desOIUX 00-
IUMA 00bEM CTAHLIMM HA TPU YACTU (pa3Mep Kax-
JOH CTOPOHBI KOTOPBIX HE MeHee | M), rowaau
KU 00bEeMBI BO3AYLIHBIX IPOEMOB MEXIY HUMU JOJI-
>XHb! OBITH 151 YIIPOLUEHHS PACYETOB BKJIIOYEHBI B
OIWH M3 CBSI3aHHBIX AKYCTUYECKUX OOBEMOB.

PacyeT ocTasibHbIX aKYCTUYECKHUX KPUTEPUEB,
U B IEPBYIO oyepedbh KPUTEPUEB pa30OpUYUBOCTH
pPeYM, NONXKEH NMPOU3BOJIUTCA HA CTAAUM 3JEKTPO-
aKyCTHYECKOro pacyera 3aja CTaHUMH, TaK Kak
CTAHLMN METPONOJUTEeHa paboTaloT TOABKO B pe-
KMME OMNOBELUECHUS Yepe3 CUCTEMY 03BydeHuns. Kc-
KJIIOYEHUEM 30ECHh SABASETCA PACYET U IOCTPOCHHUE
CTPYKTY Pbl OTPAKEHUM 3ana CTAaHUUU OT BUPTY-
aJIbHOTO MCTOYHMKA 3BYKA HA MpeAMET, KaK YyXe
TOBOPHU.TOCH, aHATU3A 3PPEKTOB BOIMOXKHOU KOH-
HEHTPALUHH OTpaxXeHWH, 3x0 U dnarrepa. Takue
MNOCTPOCHUS OealoT Wi rpapuyeckKu Ha Macll-

(IIMCLZ



TAOHBIX HEePTEeXKaxX CTAHUMMI, MWJIU C TIOMOLUBIO U3-
BECTHbLIX MPOIrpaMM KOMIIbOTEPHOTO MOIAETUPOBA-
HUA AKYCTUKHM 3a/1bHbIX MOMEIEHWH.

4.3.6 DneKTpoaKyCTU4YeCKUIH pacuyeT 3aj08
CTAHUUU METPONOJAUTEHA (ILECTOU ITAll MO PUCYH-
Ky 4.2) cnenyeT HAYMHATL C BbIOOpA TUIA CUCTE-
Mbl O3BYYEHMS M pacyeTa HEOOXOAUMOW OO0LIEH
MOUIHOCTU 3JIEKTPOAKYCTUYECKMX TpakKToB. M3
NMPAaKTUKKU O3BYYEHUS 3ana CTAHLMU METPOIIOJIU-
TEHA XOpOLUO M3BECTHO, YTO MU XOpouler pas-
OOPYUBOCTU MHPOPMALIMOHHON pEUYU B LUYMHBIX
CTAHUMSX C TEHAEHLMEN K NMOBBIIUEHHOW I'VJIKOC-
TH, MO3I0HEN peBepOepaLlMi M3 CBA3AHHLIX O0BE-
MOB K OITaCHOCTBIO 3X000pPa30BaHUU CJIEYET Bbl-
OupaTh 30HATBHO-paCIPENeICHHbIE HEMOYKU IPOM-
KOTOBOPUTEJIENU C HAINPABJICHUAMU aKyCTUYECKUX
ocel HA MeCTa HauOOJbLIEro CKOILIEHUS IT1acca-
XUpoB. [Ipu 3TOM B peuyeBbIX CUCTEMAX OTAAETCS
NPEeAMOUYTEHUE CpeaHe- U MAJIOMOLIHbIM IPOMKO-
FOBOPUTEJISIM, MMEIOUIUM XOpOLIEe OTHOILUEHUE
CUTHaJI/LIYM B AMafia30He CPEAHUX M BBICOKUX Ya-
CTOT ¥ MEHBILYIO OTNAYY B IMANTAa30HE HU3KHUX Ya-
ctoT (Hyxe 200 '), Mano BIMLIOLIErO HA YBEIU-
YeHHUe pazdoOpUMBOCTHU peyH.

PacyeT MMHUMANBHO TpeOyeMON o01LEr aKyC-
TUYECKON MOIUHOCTHU 3BYKOM3NyYyaTesiel CAeAyeT
IIPOBOAMTD 10 (POPMYJIE

dk

P >o,37-10-13--?--100*‘Zm=~ﬁ‘f’, (4.17)

rie V' — oOlHMH BO3AYULIHBIK 0OBEM 3ana
CTAHLUU, M>;

_I' — Bpem4 pesepbepalnni c;

Lies (f) — TpeOyemble YPOBHU 3BYKOBOI'O J1ABJIE-~
HUS, 1D, B OCHOBHBIX YACTOTHBIX IO~
aocax (HuU3Kue, cpelHue, BBICOKHME).

J1ns ToYHBIX pacyeToB 1o gopmyne (4.17) cne-
IYeT YYECTH NONMYCTHUMBIE YPOBHH LIYMA B OKTaB-
HBIX MoJjiocax 4yacTtoT (rabnuua 4.1) npu ToM yc-
JOBUU, YTO OOECIIEYEHUE ITUX YPOBHEN B UCCIIE-
AYEMOM 3aJie CTAHLIMU y>Ke NOCTUTHYTO Ha MNpeabl-
AYWMX 3Tanax pacuera. /lanee cneayer yBeJIHYUTH
BEJIMYUHBI pPACYETHBIX YPOBHEN 3BYKA B KaXKIOM
nuarna3oHe 4acToT Ha TpedyeMOE€ OTHOLIEHUE CUT -
Ha1/wyM. [Ipy 3TOM cyuTaeTCs NONYyCTUMBbIM 00€C-
[MEYUTh OTHOUIEHUE CUTHAN/WIYM HE MeHee 15 nb
B JMa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>