CucTemMa HOPMAaTWBHbIX JOKYMEHTOB B CTPONTENLCTBE

CBO/ MPABWI
MO MPOEKTUPOBAHUIO U CTPOUTE/NBCTBY

OLLEHKA LUYMA NPU NPOEKTUPOBAHUMN,
CTPOUTEJNIbCTBE U 3KCIUTYATALUU
OBBbEKTOB METPOMOJIUTEHA

cn 23-104-2004



CIT 23-104-2004

MPEAUCIIOBUE

MPUHAT u BBEDIEH B JIENCTBHUE nocrarosnenuem occrpos Poc-
cuu Ne 19 ot 09.03.2004 r.

BBEJEH BITEPBBIE



CIT 23-104-2004

COJEPXAHHUE
(23T G 212 P PP USSP STPRRPRO v
1 OONACTD TMPUMEHEHHUI «.eiooeeeeeiiiiiiieeeiiiee e veceeaeceae e tasaseesreeeeeeeeanteceneeassseseesaessssaenss [
2 HOPMATHBHDIE COBUTKH ...ecviiriiieiiiiereeiiieeeniaeeetaeseaeneeseeasieeaanbeeesseeasees saeeessenntasacesaneeeas l
3 AKYCTHUYECKHE PACHEThl U BbIOOD MEPONPHUATUHI MO CHUXEHHIO WyMa
Ha CenuTeOHOM TEPPUTOPUMU OT UCTOYHHMKOB, PACMONIOXEHHbIX HA Ha3eMHbIX
OBOBEKTAX METPOITOITUTEHOB .....coiitiieeiuniiintireeeeeeseaiaeiaeaneeeaneseeaaneeenneseeeeseeesesseesennenes 2
3.1 OOHIME MOMOMKEHMST 1eeuvrieeeiiieeeeeaiiteeeesseeeateeasesarraeessnnnsnsarnseesanseeseseseseessseeeaes 2
3.2 BbIOOP PACHETHDBIX TOUEK ..eevreeiireeitireeeseereeeteasanouaessaeseaeaseesseeossesareesseessasssneenes 4
3.3 PacueT oXuIOaeMbiX YPOBHE# IyMa OT CTAUMOHAPHBIX OOBEKTOB ..coccvvevueeeennen. 4
3.4 Pacyer oXxuaaeMbIX YPOBHEH 3BYKA OT ABUXYUIUXCH OOBEKTOB ..c..evveeninininnnee 24
3.5 Tlopsanok nonbopa MepoNpHATHIt Mo obecneye o TpeGyeMOro CHHXEHHs
LIYMA c.eeveireennnnnian s eeseeeneeneeasssaasaaaeseaesseennssnrnsessnsssnnsansssnsermonssssansnsssasesressansennn 29
4 AKYCTHYECKOE IMPOEKTUPOBAHUE CTAHLIMI METPOTOMHTEHA ....ueveveeeeenneeneeeirceesaens 30
4.1 OOLLME TIOMOMKEHMM ..eeevrereeriereeeerraraeeraasenrarreassasssasssssssessssesseessnessracnns creeneeans 30
4.2 TlepeyeHb HOPMHUPYEMBIX MTAPAMETPOB ....eevveeemrrrrerreeannreerrernrereesasans e eeerrrnnearean 31
4.3 Meroanka aKyCTHYECKOrO MPOEKTHPOBAHUA CTPOSIILUXCH U BHOBb
CO3aBAEMBIX CTAHLMHA METPOMOMMTEHA ...oeoverrererrareeeeererasareeesneieecenreeearrsssaensss 31
4.4 Metonvka aKyCTMYECKON PEKOHCTPYKLIMM AEHCTBYIOLMIMX CTAHUUA
METPOTIOMHTEHR «...cceoeeeereeteiieieesreeraaeeenseessaaneeassaraaseaesasssnssssesnssens sastesmsneresseeess 39
4.5 Tlpumep aKyCTHYECKOrO MPOEKTUPOBAHUS 3aJ1a CTAHIIMU B yPOBHE
NOCAAOUHON MAATPOPMBI METPOMOMMTEHA «oveecrrrnnnrreearrrererrensnrassasseeesransoneesonnns 40
5 Meronbl U3MEPEHUSA ¥ OLIEHKM LWIYMA B MOMELUEHHUSIX XHUIbIX U 00LECTBEHHBIX
30AHUI OT NBUXKEHMS MOE3TOB B METPOTIOMUTEHAX .oevvieeerreeereeeiresererreeesseneaseesransene 43
5.1 OOUIME TTOMOMKEHHMST ... evveeeirraeicereaaarenassassnnsaemsenassaassasesessssassseesassasassanasessacsnssees 43
5.2 HopmupyeMble mapamMeTpbl U JOTTYCTUMBIE YPOBHU LUYMA.....covveeererrerrueeneeeens 43
5.3 CPEICTBA UBMEDEHMM .....vvveiiiiueeeiieeeiveriasevereeeestesasseeesessersaesensesssaasaesasasesssaanns 44
5.4 YcnoBusi U NPABUAA TIPOBEACHUA UIMEPEHMM ..vuuvreeiirinieriiieeeeeieeesieeeeneens 44
5.5 O0paboTKa PE3YABTATOB U3MEPEHMM ....uuiveemiierainiiirrese vt e e e anaeeeasssnssennen s 45
5.6 OUEHKA LIYMOBOTO BO3EACTBHA ..vvvvevvrrsesrrerereenrrreraeasseeeeeaieanrssesianrenesaineees 45
5.7 TIPEOCTABNCHUE PEBYIIBTATOB ..euvuevruurunnrnsensreeraensannrnrreeessraseesannerareenaraaeesaeeeens 45
[punoxerne A 3BYKOU3OAUPYIOLLAS CTOCOOHOCTD HIYMO3aILMUTHBIX HAPYXKHbIX
OTPANIEHMM ... et a e e e e ie e 46
[Tpunoxernue b YpoBHH 3ByKOBOIT MOWIHOCTH LyMa, TeHEPUPYEMOTO B LLIYMO-
TIIVILIATEITAX o eeeeenneeeeeeeeete e e e e e e e ee e e eee e rrs e e e aeeeeneseaneeassransasnaneenan 49
[Mpunoxenue B 3BVvKOH30a51LISE OOBEKTOB C MOMOWBIO IKPAHOB «ovvvveeeeirieinie e, 50
[Mpunoxernne I' OOwMe TpeboBAHUSA K 3BYKOMOTAOWAIOUWIMM MaTepUaiaM u KOH-
CTPVKLMAM, NONYCKAEMbIM K NPUMEHEHHUIO HA CTAHUUNAX METPO-
TIOSTMTEHEA 1ot oot e e et e ee e e aea e e e s e e ee et s e et s e e eeeeeaeseeeereeneas 52
Mpiaoxenne I YacTOTHLIC XapaKTepHCTHKH KO3PHHUMEHTOB 3BYKONOrTOWEHHS
HEKOTOPLIX MATCPHANOB M KOHCTPYKUMM oo 53
[punoxenne E DKBUBANEHTHOE 3BYKOMOTJIOLLEHHUE MACCAXUPOB HA CTAHUMH.
3HayeHust KodhPUuMeHTa n Wik yyeTa rnomroeHUs 3ByKa
B Bo3ayxe npu TeMrepaTypPe 20 OC ... .o eneeeanesanne 54
[Mpunoxenune X BblunucneHue 3KBUBANIEHTHOrO YPOBHSA 3BYKa 3a BPEeMsi OUSHKH
LIYMOBOTO BOSHEACTBHS ....eeeeeceenreenrrnneeaenntaeaeeresreessseseansessnsessnsissns 55
[prnioXeHne 3 BUGHHMOIPADUS -.ooeeeiieeeiieccececeeie et e ae et ceen e saneees S6

I



CIT 23-104-2004

BBEIEHUE

LIyM — onutx u3 Haubonee pacnpocTpaHEeHHbIX BPEOHbIX (PaKTOPOB roponcKoi cpenbl. OnbIT
3KCIUIyaTaUKWH METPOTNOMUTCHOB NOKa3a, YTO OHH ABJSIOTCH MCTOYHUKOM MHTEHCHBHOTO LIyMa
Ha NoBEPXHOCTH 3EM/IM B OKPYXAIOWEH XIIOM 3acTPOMKe, HA NPOM3BOACTBEHHOM TEPPUTOPHH H
BHYTPM CaMMX COOPYXEHHI B TeX Cy4asiX. KOria He NMPHHATbI COOTBETCTBYIOLUKE MEpBI MO €ro
cHUXeHHIo. BHenpenue HOBbIX TEXHOAOTMYECKHMX NPOLIECCOB, POCT MOLHOCTH U BLICTPOXONHOCTH
MEXAHUYECKOTO 060PYROBAHUA, MEXAHU3AUMA [IPUBENU K TOMY, YTO B NPOUECCE CTPOMTENLCTBA M
3KCTUyaTAUMH 06BEKTOB METPONIONUTEHOB HAaCENEHHE NOOBEPracTCA BO3NEACTBUIO 1HyMa BBICOKUX
yposteii. [Tpobnema 60pbbbl € LIYMOM SIBISETCH HEOTHEMIEMO# YACTHIO OXPAHbI TPVAA W 3aULUThL
OKpYXaroluei cpeabl.

W HxeHepHble 06LEKTbl METPOMONHTEHOB ABASIOTCA OOHMMH M3 OCHOBHBIX MCTOYHUMKOB LLIyMa
B KPYNHbIX Topoaax. MHOTo liyMa co31aioT CTPOUTE/bHbIE NIOILANKM W 3AEKTPOLENO, TaK KaK MpH
UX 3KCnayaTauuu paboTaloT pasfinyHbie MaliMHbl, MEXaHHW3Mbl U YCTAHOBKH, KOTOpbIE SABNAIOTCS
WHTEHCHUBHbIMHM UCTOUHHMKAMU KaK LUyMa, TaK U Bubpauuu. Boicokas cTeneHb KOHLEHTpaU UK 3THX
UCTOYHMUKOB HA CPABHWTENBHO HEOOALWON TEPPUTOPUM NMPHUBOLUT K TOMY, YTO B OKPYXKAIOLYIO
CpPeNy NpOHMKAET LYM BbICOKOH HHTEHCUBHOCTH. U3 BCero MHOroo6pasus MallinH H MEXaHU3MOB,
paboTallux Ha 00BEKTaX METPONOIUTEHOB, B KQYECTBE HCTOYHMKOB LIYMa, OKa3blBaloLMX HaM-
6onee HebnaronpuaTHOe BO3NEHCTBME Ha OKPYXAIOLLYIO CPely, CledyeT B NEPBYIO O4Yepedb Bblae-
JINTb MOLLHOE BEHTUNSILHOHHOE 0bopymoBaHmne, 0CODEHHO KPblLHbIE BEHTHIATOPb M KOMIIPECCO-
pbl. CBSI3aHO 3TO € TEM, YTO TIOMMMO TOTO, YTO HIYM OT 3THX HCTOYHHMKOB, OCOBEHHO YCTaHABIH-
BaeMblX OTKPBITO, ABASETCA AOCTATOYHO WHTEHCHBHBIM, HOPMbI Ha €0 JOTIYCTHMbIE 3HaUEHUs —
bosee xecTkue.

IpyruMu HCTOYHMKAMHK HEONAronpUATHOTO aKyCTMYECKOTO BO3AEHCTBUA ABNAOTCA paboTa-
IOLUMHA Ha 00beKTaX TPaHCTIOPT (OBCAYKMBAIOLLIMEe CTPOMILIOILANKY OO/MbLIErPY3Hble aBTOMOOMIIN H
Nnoe3a 3/JeKTPONENo) U CTPOUTENbHbIE MEXAHM3MbI (3KCKABaTOPHI, OYNbAO3EPH!, NOAbEMHbIE Kpa-
Hb! ¥ T.N.). OcobeHHOCTbIO 3THX UCTOYHUKOB SIBJISIETCS TO, YTO OHK pabOTalOT Ha OTKPLITOM NpPO-
CTPAHCTBC. YTO CHAbHO 3aTPYAHSET CHUXXEHHME MX LIYMA CTPOUTENLHO-AKYCTHYCCKUMU METOdamu.
K rpynne MexaHU3MOB NOBLILIEHHOIO aKYCTHYECKOTO PMCKa CIENYET OTHECTU TakXe 000pyaoBa-
HME NPOU3BOJICTBEHHBIX MACTEPCKUX, FPY3OBbIE NOIBEMHUKH U 3cTaKaAbl. KpoMe Toro, 4To Bhiiue-
yKa3aHHble UICTOYHUKH CO3NAIOT B OKPYXalOLeH 3acTpoikKe MOBBIUEHHBIE YPOBHY LiyMa, YacTb UX
(Hanpumep, noesga MeTpo) paboTaeT B KPYIJIOCYTOYHOM peXHUMeE, YTO B OONBIUMHCTBE CAy4aes
NIPUBOOMT K HapyLUEHUIO LIYMOBOTO KOM(MOpPTa B HOYHOE BpeMs. DTOT LUYM BbI3blBaET CHIpaBelIv-
Bble Xanobbl Hacenenus. Ionoxenue ycyrybnsiercs Tem, 4To B NPOEKTaX CTPOUTENLCTBA U NPOU3-
BOACTBa pafoT He yHeNseTcsd NOMKHOE BHUMAaHUWE BONPOCaM CHUXEHMS LIyMa.

B HactoawemM Caone npaBusi FIPUBEACHBI CBEIEHMA 00 MCTOYHMKAX LYMa, PACTIONIOXEHHbIX
NpeUMYLIECTBEHHO Ha CeUTEOHON TEPPUTOPUU, NPUMBIKAIOUIEH K JIMHUAM HAIEMHOTO U NOJ3EM-
HOTO MEeTPOnoNMTeHa 34eCh M3M0XeHbl TAKXKE METOdb! PACYETA U OLEHKHW YPOBHEH LIYMa U CIOCO-
6b1 pa3paboTKy WYMO3ALMTHBIX MEPONPHUSTHI OT 0OBEKTOB METPOMONUTEHA

B Csoae npasin paccMOTPEHb! BONPOCH! aKYCTUYECKOTO NMPOEKTUPOBAHMS CTaHUMIT METpO-
NOTHTEHOB. B TOM YliCAe Npobaevbl 0becneueHMs aKyCTHYECKOro KoMOopTa B MOAIE\HbIN BECTH-
O1024\ 11 Ha naaTdopyay B CBA3M C 3THNM OH BKIIIOYAET 00LLUMIT Njad U NOCNEAOBATEIbHOCTL aKyC-
THYCCKMN PACUETOB. ME104bLI ONITHMM3aUMM aKYCTUMECKNX NAPaMETPOB, METOIMKY NEKTPOAKYCTH -
YCCKH\ PACHETOB. 4 TAKAL PCKOMEHAAUMIH MO ONTUMANbHLIM Ccrnocobavi NPHUMEHEHMS ¥ TUNAM
ARVC THUYELKIN MATCPHATTOB 11 KOHCTPY KUK

B Csoae npasif paccMOTPeHb! TAKXE BONPOCHI KOHTPONS LiyMa, CO30aBacMOro B NoMeLLe-
HISIN RIE ILIA 1 OOLLECTBEHHLIN 30aHMHM MPH ABMREHMM NMOE3N0B B METPONOIHTEHAN, OCYUIECTBASA -
eMOTO NPHU NPHEMKE B IKCINYATALITO HOBLIN N1HHIIM B OTnitulie OT AeHCTBYIOWMA HOPMATUBHbIA
DOKY\MEHTOB N0 13veperiio 1 oueHke wywva (FTOCT 23337, TOCT 20444) B HacTosiwev Csoae
APaBIT VUTeHA cnetyihitka MeIPONOANTEHOB, COCTONLLAN B TOM. YTO WYM. TEHEpUpYeMblil NpH
JABVLACHIT O 30K, HOCHT HEROCTOSIHIILI NIPEPLIBICT B XAPAKTED W NOBTOPALTLS C NEPUOION,
onpenensiC b [ PAPIKOM ABILAEHIIS Noe3108 MeToabl, veTaHoBNeHHble CBOROM NpaBui, NO3BO-
JSIIOT 110 M3MEPCHUSIAM, BbITOAHEHHLIM B TeUCHME ORHOr0 (MKCHPOBAHHOIO PEXXMMa ABMXKEHUS
Noe30B, ONPENeANUTL YPOBHH LYMA, XapakTePH3YIOLLME APYTHE PEXUMbL. ITO AaeT BO3ZMOXHOCTD
OUEHUTh LIYMOBOE BO3AEHCTBUE HE TOJMBKO 3a 30 MUH peanu3aumnu pexuma Haubosee MHTEHCHBHO-
ro IBHXEHMS TNOE3OB, HO Takxe 3a ycTaHoBneHHoe CH 2.2.4/2.1.8.562 [1] cymmapHoe BpeMs
OLIEHKM HIYMOBOTO BO3AEiCTBUs B TeuerHne ansn (16 ) n noun (8 u).

Csoxn npasua pa3paboTan HA OCHOBE COOTBETCTBYIOWMX PYKOBOACTB, NOATOTORNEHHBIX Bub-
poakycTiueckoii aboparopueit MOO «ToHHenbHas accouMauus» ¥ nNpOowWeainX anpodaunio Ha
NHUAX MOCKOBCKOTO METPONOAUTEHA.
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OH npeaHasHayeH IS apXUTEKTOPOB, HHXEHEPOB U TEXHUYECKUX PABOTHMKOB, 3aHMMal0-
WHXCA NPOEKTUPOBAHHEM, CTDOUTENLCTBOM U MPUEMKOM HOBBIX M PEKOHCTPYKUHMEN AEHCTBYIOLMX
00LEKTOB METPOMONMUTEHA, &8 TAKXKE MX IKCILTyaTaLueil.

CBoa NpaBUJl BXOOUT B KOMIMJEKC HOPMATHBHBIX JOKYMEHTOB, MOATOTOBNEHHbIX B CBSI3U C
paspabotkoit CHuII 32-02 «MetpononurteHsi». OH MOXET HCMOAB3OBATHCS TAKKE NPH NEPUOIH-
YECKOM KOHTPOJIE AEHCTBYIOLMUX JUHUH METPONONUTEHOB.
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CBOJ MPABWJ MO NPOEKTHUPOBAHHIO K CTPOUTEIBCTBY

OUEHKA ITYMA T11PU TPOEKTUPOBAHNN, CTPOUTEILCTBE
U DKCIUIYATALIMM OB BEKTOB METPOIIOJIMTEHA

NOISE ASSESSMENT IN DESIGN, CONSTRUCTION AND OPERATION
OF METRO UNITS

1 OBJIACTb TPUMEHEHHUA

Hactosqwuit Cson npasun pacnpccTpaHseTcs
Ha MCTOYHHUKH LUyMa, UCIIONb3yeMble NIPY CTPOM-
Te/ILCTBE M 3KCIIYaTaUMKM O0BEKTOB METPONOIU-
TEHOB, TAKMX, KaK CTPOUTENbHbIe MIOLALKHU,
3/1eKTPOAENO, BECTUOIONM CTAaHLIMM, @ TAKXKE 3NEK-
TpOnoe3aa.

Csoa npaBull ycTaHaBiauBaeT TpeboBaHUA,
KOTOPBIMH CJielyeT PYKOBOACTBOBAThbCA [MPHU Bbl-
TONTHEHUU AKYCTUYECKHX PACUETOB MO OLIEHKE CTe-
MeHU WYyMOBOro AMckoMdopTa Ha CeauTeOHON
TEPPUTOPHH, PACIOJOXEHHOH B OKPECTHOCTHU
O0BEKTOB METPONOAUTEHOB, M TIpU pa3paboTke
MepOIpUATUI U1 06ecneYeHs NOITyCTUMbIX YPOB-
Hel 1UyMa, periaMeHTUPYeMbIX CaHUTAPHbIMHU
Hopmamu CH 2.2.4/2.1.8.562-96 [1].

B HeM naHa eauMHas METONMKA aKyCTHUYECKO-
ro NpOEeKTUPOBAHUA U METONbl APXUTEKTYPHO-
AKYCTMUECKUX, CTPOUTENbHO-aKYCTUYECKUX U
3NeKTPOAKYCTHYECKUX PACYeTOB OCHOBHBLIX TH-
NOB NOMELWEHI, NPENCTABNAIOWNX NOA3EMHbIE
BECTHO KO/ CTaHUM I MeTponionuTeHa. K HUM oT-
HOCATCA: NPONOPLUUOHATLHbBIE MOMELUEHHS pa3-
HOro oObenma 6€3 akyCTIHYeCKOro palacietiis
UEHTPalbHOTO BeCTHOI018 U MOCaa0YHbIX NAAT-
dhopm; nponopuMoHanbHbie MOMEWEHIS C pa3-
genecHiteM ofuero 06beva CTAaHUMI HA CUCTEMY
CBA3AHHDBIN AKVCTHUECKIIN 0OBEMORB. ULICHIPOIIOp-
LUHOHAILHDBIE OOMCILUEHI ¢ pa3Hoil doprioii
[IOTONKOB (MAOCKHME ML CBOAYATLIC), C CIH BN
AKVCTHUECKITM OOBEMOM: AHCHPOMOPHUHOHATL-
Hule TIoNenIe 1 ¢ pa3Hoil popaoil NOTOAKOB 11
AKYCTHHCCKHA pas/ieieHies oduero odbea
CTAHILUTI Ha LHedTPaILHLIT 1 DoKOoBLIC 06LCMLI:
3aKPLITHIC ¥ NOAVIAKPLITHIE CTAHIIKIE B YPOBHE
nocagoYHbix NAaTHOpM.

CBoa nMpaBuil YCTAHABNMBAET TAKXE METONbI
M3MEPEHUA U OLUEHKU LIyMa, CO31aBaeMOro B no-
MEUEHUAX XUNbIX U OOWECTBEHHbIX 3AaHUN OT

IOBMXEHUA MOe310B B MeTponionuTeHax. Mamepe-
HUS BBIMOJHAIOT C LENbI0 KOHTPOJS LIyMa, CO-
31aBa€MOro B MOMELLUEHHUAX XUJIbIX ¥ OOLUECTBEH-
HbIX 30AHKHI TIPH IBICKEHUH NOE3N0B B METPOIO-
JIUTEHAX, Ha COOTBETCTBUE JOMYCTUMbIM YPOBHAIM
no [1].

2 HOPMATHBHBIE CCBUIKH

B HactosiwieM CBoje npaBuil MCIMONb30BAHbI
CCbUIKM Ha CNeayloLMe JIOKYMEHTBI:

I'OCT 12.1.036—81 CCBT. Illym. HomyctuMbie
VPOBHU B XHUNBIX X OOILECTBEHHBIX 3JaHUAX

FOCT 11214—86. OxHa 1 GanKOHHbIE JBEPU
JEpeBSHHBIE C NBOAHBIM OCTEKJIEHMEM MISL XU-
JIbIX 1 OOLIECTBEHHBIX 30aHKi. TUMbl, KOHCTPYK-
UMS U pasMephI

[OCT 17187—81. Wymomepbl. O6LUHE TEXHU-
yecKHe TPeGOBAHMS M METOMBl MCMBITAHUH

TOCT 20444—85. 11Iym. TpaxcnopTHbie NOTO-
Ki. MeTonbl onpeaeneHus [yMOBOM XapaKTepuc-
THUKHU

FTOCT 23337—78. ym. MeTtonsl M3MepeHis
LlyMa Ha cenuTebHOI TeppHTOpHKU U B MOMELLE-
HUSIX XMJIbIX M OOLECTBEHHBIX 3JaHKI

[OCT 23941—2002. [Lym mMawitH. MeToae! on-
peeneHWs WYMOBBLIX XapaktepucTiik. OBwue Tpe-
DoBaM1Is

FOCT 24146—89. 3puTenbHble 3a1bi. MeTon 13-
MEPCHIt BPEMCHM pesepOepaitii

FOCT 24699—2002. Bnokit OKOHHbBIEC JI€PEBsit-
HBIC CO CTEKIIOMAKeTaMIT. TeXHHUCCKHE YCIOBHS

FOCT 25902—83. 3putenbHbie 3aibi. MeToa on-
pefeiieHust pazbopyuBOCTU peyu

CHull 23-03-2003. 3awmTa oT WIyma
CHuIl 32-02-2003. MeTponoauTeHb!
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3 AKYCTUYECKHME PACYETHI 4 BEIBOP
MEPOHNPUATHH 10 CHIDKEHHIO IIIVMA
HA CEJIUTEBHOW TEPPUTOPHU -

OT UICTOYHHKOB, PACIIOJIOXEHHBIX
HA HASEMHBIX OBBEKTAX
METPOITOJIMUTEHOB

3.1 O0mue nonoKeHns

3.1.1 McToyHnKamu Liyma Ha Ha3eMHbIX.06bek-
Tax METPOMOMUTEHOB ABNAIOTCAH:

- M10€31a METPONOJUTEHOB

- TPAHCMOPT |

- BEHTHNISILLMOHHOE 060pYNOBaHHE M KOMIIDEC-
COpBI;

- TEXHOJIOIMYeckoe 0bOpyNOBaHUE;

- TIIOLANKY NOrPY30-pa3rpy304YHbIX padoT;

~ CTPOUTENbHbIE MALLIKMHBI ¥ MEXaHU3MBbI.

ITo xapakTepy U3MeHeHUs! BO BPEMEHHU LIyMbl
NOAPa3NeNsSIOT Ha NOCTOSHHbBIE U HEMOCTOSHHbIE,
B 3aBUCHMOCTH OT TOTO, H3MEHSETCSA JIU YPOBEHL
3BYKa 3a BpeMs HabnmoneHus He 6onee wnu Gonee
4eM Ha 5 aBA npu u3MepeHUSIX Ha BpeMEHHOW
XapaKTepUCTUKE «MeUIeHHO» LymoMepa [1]. K nio-
CTOSHHBIM lUyMaM MOTYT ObITb OTHECEHBbI, Ha-
npMMep, WyMbl BEHTHJISLIMOHHBIX CUCTEM, KOM-
TIPECCOPOB, TPAHCHOPMATOPOB, K HENMOCTOSSHHBIM
liymMaM — WyMbl aBTOMOOMIIBHOTO U XeJIE3HOHO-
POXHOrO TPaHCMOpTa, 3eMJIEPOMHBIX MalLUKH,
MONBEMHBIX MEXAHU3MOB M T.1I.

3.1.2 Pa6oTsl MO CHUXEHUIO [IyMa OCYyLUe-
CTBJIAIOTCS MO CHEOYIOIIKM OCHOBHBIM HalipaB-
NEHUSIM:

- B MCTOYHMKaX LUyMa KOHCTPYKTUBHbIMH M€~
TOnRaMH (CO3haHME W NPUMEHEHME MaTOLUYMHBIX
arperaToB M 3KMITAXEH);

- alMMHUCTPATUBHBIMU METORAMHU (periameH-
Tauna BpemeHu paboTbl HCTOUHUKOB LUYMA);

3.1.4 HopMupyeMbIMH apaMeTpamM MOCTOSH-
HOTO LiyMa SBJISIIOTCS YDOBHH 3BYKOBOTO JlaBfie-
Hus L, 0B, B okTasHBIX nojocax CO CpelHEreo-
MeTpuyecKuMy yactotamu 31,5; 63; 125; 250; 500;
1000; 2000; 4000; 8000 I'u [1]. Jonyckaercs wc-
nonb30BaTh yposeHb 3BYKa L,, BBA, B Kayecrse
XapaKTepUCTHKHM MOCTOSSHHOTO LUMPOKONOAOCHO-
o uymMa.

3.1.5 OueHka COOTBETCTBMS NOMYCTUMBIM YPOB-
HAM N1 MCTOYHKMKOB, CO3RAIOUIMX [MOCTOSHHbIA
LIyM Ha 3amMiuaeMblx oObeKTax, NPOMU3BORMTCS
no opmyne

ALcyMTp/ = Lcym - Lnonn (3.1
rae L., , — CyMMapHslit ypoBeHb 3BYKOBOTO XaB-

JIEHHS B [-i OKTaBHOM nojnoce 4ac-
TOT B PacyeTHON Toyke (M3MEPEH-
HbIil WM DacCYMTaHHbIN), ab:

N
LcyMi =10 nglOo'lL",
=1

(3.2)
J=
N — 4ucno OMHOBpEMEHHO paboTaroILMX
MCTOYHHUKOB LUyMa;
L, — ypoBeHb 3BYKOBOIO NABJIEHMS B i-H

OKTaBHOM TMOJIOCE OT j-TO MCTOYHH-
Xa wyma, ab;
— INOMYCTHUMBI# YpOBEHb 3BYKOBOTO
IaBJIEHKUS Ha 3alMLIaeMOM 00beKTe
B IaHHOM okraBHO# monoce, ob [1].
OLIEHKY COOTBETCTBUS LLIYMOBOI'O PEXUMa HOD-
MaTHUBHBIM TPeOOBaHHUAM NOMYCKAETCS BhINOJHATh
no ¢opmyne

ALy cYMTp T Ly cym T L son; (3.3)

- Ha NYTH pPacnpoCTPAHEHHUS LWIYMa OT HCTOY- me Ly ., — CYMMapHbI7 yPOBEHb 3Byka OT UCTO%-
HITKD 10 OGBLEKTOB LIVMO3ALLITE! ApXMTEKTYPHO- HIKOB 1UyMa B pacqETHOM TOUKE,
U1AHIPOBOUHBINIA 1 UHXEHEPHO-CTPOUTENBHBIMU nbA, OTIPEAENCHHbIM € MCTIONL3OBA-
METONAMIT 1 CPEACTBAMM. HUEeM YaCTOTHOM KOppeKuUuu A, K,

Hactossuit Cson npasui paccMmaTpiBsaeT wymomepa (cm. Tabnuuy 3.1)
FIABHBLIM OOPA30M CPEACTBA CHYKEHIS WyMa Ha .

. ‘" e ) 0L+ K )
MYTIE €10 PACNPOCTpalieH s Luey = 101g 3110wtk (3 4)

3.1.3 CpencTBa 1wyMo3awM1bl, crnocobersyio- =
utite obecricuerinio JONYCTHMbBIX YPOBHEN wwyMa,
clemeT paspabalniBark Ha OCHOBE aKYCTHUECKIX L, ..o — HOMYCTHUMBII YPOBEHD 3BYKA Ha 3a-
pacHeTon urutaesor obvekrte, abA 1]
Ta6nuua 3.1 — OTHOCHTENbHAS YACTOTHAA XapPAKTEpPUCTHKA A mymomepa no F'OCT 17187
Cpeancreomerpuyeckas yacrtora 31,5 63 125 250 500 1000 2000 | 4000 8000
OKTaBHOM noJocbl, ['u

K,, 1B —39,4 | =262 | —16,1| =86 | =32 | 0 | +1.2 ] +1.0 | —LI




OTpuuaTenbHOE 3HAUCHUE BeTuuuH AL - xa-
pakTepu3yeT obecneyeHHOCTb TpeBGoBaHMM CaHU-
TapHbLIX HOPM [l] B pacyeTHOH! TOuYKe, MOAOXH-
TejibHOE — HEeOobBXOoMMOe CHMXEHHUE YpOBHel
yMa, KOTOpoe MOXeT ObiTb ZOCTUIHYTO CHUXeE-
HUEM M3/1y4aeMOTO MCTOUYHMKAMHM LWYMa UM MO-
BbILIEHHMEM LLIYMO3AUWMTHbBIX KaU4eCTB CPeaACTB, Mpe-
MSATCTBYIOLLUX PACTIPOCTPAHEHHIO LIyMa.

3.1.6 HopmMmupyeMbiMK MapaMeTpamu Heroc-
TOSAHHOTO LUYMA SIBASIOTCH SKBUBANEHTHbIN L
W MaKCUManbHbINA LA max YDOBHH 3BYKa, ABA.

3.1.7 Ipu paboTe Ha 00BEKTE METPOMOAUTEHA
MCTOYHMKOB, CO3MAIOIINUX HEMOCTOSHHBIA LUYM,
OLICHKA COOTBETCTBUS HOPMATHMBHbBIM TpeOOBaHU-
sIM BBI[ONTHAETCA NO hopMynam:

A IKB

ALA 3KBCYMTp — LA 3KBCYM LAaKBnon; (3-5)

AL, maxTp — LA max — La max [On>» (3.6)

— 00OLIMI YPOBEHDb 3BYKA B PACYETHOIM
TOYKe, OMnpelensieMblil KaK 3Hep-
reTHyeckast cCyMMa CyMMapHOIo
YpoBHs 3ByKa L, .. OT UCTOUHHU-

KOB [TOCTOSIHHOIO 1UyMa, onpeae-

neHHoro no gopmynam (3.2), (3.4),

U CYMMapHOro 3KBUBAJIEHTHOIO

ypoBHsa 3ByKa L, OT UCTOY-

3KB CYM
HUKOB HETIOCTOSAHHOIO 1ityMa, NIBA

rne LA 3KB CYM

ALy seoern = 101g(10% 2o 4 1% Ensaeny (3 7)
y

ITpu 3TOM BHauasie onpenensieTcss CyMMapHbIit
ypoBeHb no dopmyie (3.2), a 3aTeM BbINONHAETCH
Koppekuus A no ¢popmyne (3.4).

CyMMapHbiii 3KBUBAJIEHTHbI/1 YPOBEHb 3BYKa OT
UCTOYHMKOB HEMOCTOSHHOIO LyMa PACCYUTbIBA-
10T o popmyne

N [ERY}
LA3K!!C_\"\I = 101%2110 ‘w‘ (38)
/=
rne L., , SKBUBAIEHTHbBIH VPOBEHD 3BYKA OT
j-I'O HCTOUHIKA HEIMOCTOAHHOIO
urysa, abA;
N — 4UCA0 HMCTOYHIIKOB HEMOCTOS -

HOIO wwiyMa, paboTaloiuMx B Te-
HCHHE BPEMEHIT OLICHKIT LIVMOBO~
ro sozgeucTBis (16 4 aHem, 8 4
Houbto [ 1]).
DKBUBANEHTHbIN YPOBEHb 3ByKa L, sk j OTIPE-
DenfeTcs KaK CpeiHee o MHTEHCUBHOCTH €ro 3Ha-
4YeHHUe 32 BpeMs OLEHKH T, T..

L _ & 0.1,
Asej = 101g] =37, 10 . (3.9)
k
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roe M — YKUCAO MHTEPBANOB C Pa3NUYHBIMU
3Ha4YeHUAMU YPOBHS 3ByKa BO Bpe-

MEHH T;
T, — IUTENBHOCTb MHTEPBANA C YPOBHEM

ssyka LK, u.

3.1.8 Ecnu cyMMapHslil Wym B paCYETHOI TOY-
K€ NpeBbILIAET AOMYCTUMBIH YpoBEHb (AL, >0

VM TP i
WM ALACV_“rp >0 AL >0unn AL >0),

‘A JKB CYM TP A max Tp
CRenyeT onpeaAcanTb UCTOYHUKH [MTOBLILLEHHOIO
iymMa B JaHHOM paC‘leTHOFI TOYKE U U1 KaxOoro
U3 HUX OTIpEOCNUTDL Tpe6yeMoe CHUXEHHUE LuyMma.
Tpeﬁyemoc CHHUXEHUE WyMa ClIeNyeT orpene-
JATb OTAENIBHO ANA KaXIA0ro HCTOYHUKA U3 Ipyrin

OJHOTHUMHBIX UCTOUHHUKOB UWIYMA.

[TpumevaHue— OIHOTHIHBIMU CUUTAIOT UCTOYHH-
KH, IUIL KOTOPbLIX B PacCCMaTpHBaeMOIi PacCYETHO TOYKe YCTa-
HOBEHbl OAWHAKOBbIE 3HaYEHHUs AOMYCTUMbBIX YPOBHEH LiyMa
(HanpuMep, BEHTHISATOPHL).

TpebyeMoe cHMXeHHE LiyMa ALm ; onpenes-
IOT A1 YPOBHEl 3BYKOBOrO JaBNEHUS B pacyer-
HbIX TOUKaX 1A KaXION OKTaBHOM IMONIOCH! YaCTOT.

Ecnu rpynna oaHOTHNHBIX HCTOYHHUKOB COAEP-
KAT UCTOYHUKHM UIYMa, YPOBHU 3BYKOBOI'O JaBiie-
HUS B PACYETHOM TOYKE OT KOTOPBIX PasIUyaoTCcsa
Bonee yem Ha 10 1B, Takyio rpynny pa3owsaooT Ha
[B€ MOATIPYIIbL: ITOATPYINY MCTOYHUKOB ILIyMa,
YPOBHM 3BYKOBOIO IaB/IEHUS OT KOTOPHIX B pac-
CMaTpUBaeMOil pacyeTHOM TOUKe He Dosee yeM Ha
10 1B oTMyaloTCa OT MAKCHMATBHOTO YPOBHS 3BY-
KOBOI'O JaBleHUs B AAHHOM pacyeTHOM TOYKeE, U
MOArPYINY OCTANBHBIX HCTOUHUKOB UIyMa ¢ Hosee
HHU3KUMU YPOBHSMM 3BYKOBOI'O JAB/IEHUA.

s KaXa0ro U3 KCTOYHMKOB MepPBOM MOArpyI-
MbI BBIYMCAAIOT AL, ; 0 dopatye

ALTD/ = Lj = Lyon +101gn, (3.10)

rie ALTP] — TpebyeMoe CHIDKEHIIe WyMa, co3aa-
BAEMOE B pacyeTHOW TOUYKE j-M HC-
TOYHUKOM, 4bB;

L~ — yposeHb 3BYKOBOro gasaenus, ab,
co3naBaeMblil B pacueTHOIt TOUKE j-M
HCTOYHMKOM;

L., — DOOYCTUMbLI YPOBEHb 3BYKOBOIO
DABNEHHS HA 3altiilaeMoM o0bekTe
B paccMaTpHBaesoit OKTaBHOM no-
noce, ab;

Hy — YHCJIO UCTOYHIKOB WYMA B onpeje-

JIEHHOM Bblille noarpynne.
[ns Kaxaoro MCTOYHMKA LiymMa BTOPOM non-
rpynnb! pacyeT TpeOyeMOro CHHXEHHUS LyMa Bbl-

NoNHsAETCs Mo hopMmyne

AL ;= L; - Loy, +101g(n—m) +5, (3.11)

rae n — obulee yucao NMpUHUMAEMBIX B pac-
YE€T UCTOYHUKOB LLIYyMaA.
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B n He crenyeT BKIOMATL MCTOUHMKM LIyMa,
CO3JaluIMe B pacyeTHOR TOYKE YPOBHHU 3BYKOBO-
o AaBNEHHA HUXE NOMYCTUMBIX HA BETMUUHY AL,
KOTOpas onpeaensieTcs o Gopmyie

ALy= 10igm, + 5, (3.12)

rae m, — 4MC0 UCTOYHHMKOB LiyMa, YDOBHH 3BY-
KOBOTO NaBN€HUs KOTOPbLIX, MO Kpai-
Heil mepe, Ha 10 nb menbwe L, .

3.1.9 PacyeTHble TOUKM PEKOMEHIYETCS pacs
nonaraTh Ha KpaTyailieM pacCTOSHUM OT Haubo-
Jiee MHTeHCHUBHbBIX UCTOYHUKOB lUyMa Ha obbexTe
METPOfIOIUTEHA, B HaUDO/Iee XapAKTEPHBIX Mec-
Tax: Ljis 30aHUH U COOPYXeHHI B 2 M OT HapyX-
HBIX OTrpaxJaloUKX CTeH Ha BricoTe 1,5 M OT nona
MEPBOTO U MOCAENHETO 3TaXa; LA TEPPUTOPHIL He
MEHEE YeM B 2 M OT CTeH OKDYXAIOUIUX 30AHMK U
COOPYXeHWH Ha BbicOTE 1,5 M OT NOBEPXHOCTH
3EMJIM; IS [TOMELICHHMI B 2 M OT OKHa Ha BBICOTE
1,5 M OT MoBEpPXHOCTH NONa.

3.1.10 Ouenka ypoBHeHl 1WIyMa B pacYETHBIX
TOYKaX AOJKHA BBHITTOJHSTLCS IJISI AHEBHOIO M HOY-
HOro nepuona cytok (¢ 7x0 23y uc 23 go 7 4 [1])
¥ YYMTbIBATb MAKCUMATBHYIO HHTEHCHBHOCTb YPOB-
HA 3ByKa MCTOYHMKA B TEYEHHE I1OJy4acoBOTO Iie-
puona BpemeHy. OLEHKY 3aluyMIeHHOCTH 3IaHUM
K TEPPUTOPUI OT UCTOYHUKOB IIyMa Ha 0ObeKTax
METPOIOJIMTEHA NNl MTHEBHOTO MEPUOJA CYyTOK pe-
KOMEHIYETCS BBITOJIHATE IS YCNIOBUM HauGonee
HMHTEHCUBHOI paboThl obopynoBaHus (Hampumep,
IIpU JABVDKEHUU I10€300B METPO B «4ac MHUK»). OLeH-
KY YPOBHS 3BYKa B INOMEIUECHHUSAX, 0OECIIEYEHHBIX
MPUBOAHON BEHTWISILIMEH, HEOOXOOMMO BLITTONHSTD
C Y4YETOM 3BYKOM3ONSIUMU 3aKpHITOTO OKHa. B oc-
TATLHBIX CNY4asiX PEKOMEHOYETCH YYMUThIBATH 3BY-
KOI30/ISILUI0 OTKPbITOM (QOPTOUKM, CTBOPKH MU
dpamyru, KOTOpYtO ISl OUEHOK NMPHHUMAIOT paB-
Hoit 10 nb.

3.1.11 HeoGxoaumble aKyCTHUCCKHE PACYETDI
I MPEATOKCHMS N0 ofecriedeHMIO AOTYCTUMBbIX
VPOBHEIT LWyMa PEKOMEHAYETCS BKJ1IOMaTh B COCTaB
MPOCKTHOM NOKYMCHTALIMM Ha BCCX OCHOBHbIX CTa-
OUSIN TIPDOCKTHPOBAHHS.

3.2 BpiDOp pacyeTHbIX TOYEK

3.2.1 [pi BLIOOpPE pacueTHbIx TOUEK CleayeT
VUUTHIBATE CACAVIOWMC JdHHDbIE

- PACCTOSIHIC OT 3aUUTHIAGNMbIX OT LIy M 00LEK~
TOB 10 rpaHUuUbl TEPPUTOPUM 0OBEKTa METPOno-
NUTeHa;

- pacnoJioxeHue Hanbonee HHTEHCUBHBIX UC-
TOYHMKOB IUyMa Ha TeppuTopui obbvekTa U dak-
TODP HATIPaBAEHHOCTH MX U3NYYEHHUS;

- HajIKYMe IKPAHMPYIOLUKX 34aHHI U COOpy-
XEHUIX HA [YTHU PACMIPOCTPAHEHUS LYyMa,

- Ha3HauYeHue 3alMilaeMblX OT WyMa 00BEKTOR.

3.2.2 B cOOTBETCTBUU C BblLIEYKa3aHHBIMMU NaH-
HbIMM COBOKYMHOCTb paCHETHbIX TOYEK OYAeT BKIIO-
HaTh:

a) TOUKY, MPUBA3AHHYIO K 3alUMILAEMOMY OT
wyma obbekTy, GnuxaiiiieMy K rpaHule Teppu-
TOpUH 06BEKTA METPOTONKUTEHA,

6) TOUKM, NPUBA3AHHBIE K 3aLUULIAEMBIM OT
uryMa obsekram, Gmmxaiiium K Haubosiee HHTEH-
CHUBHBIM, HE 3KpPaHMPYEMbIM MCTOYHMKAM LUYMA;

B) TOYKH, NpUBSA3aHHbIE K ONMXAUIWKM K
0OBEKTY METPOMONUTEHA, 3ALUMLLAEMBIM OT LUYMa
0b6BbeKTaM, K KOTOpbIM Mpenbasisiorcs bonee xe-
CTKMe TpeboBaHHS Ha NOMYCTHMBbIH YPOBEHbD LLIYMA,
4yeM BbIOpaHHbIE B COOTBETCTBUM C PEKOMEHIALU-
MU a), 0).

3.2.3 [ins ouieHKy AONYyCKaeTcs BLIOUpaTh pac-
YETHBIE TOYKY HA TEPPUTOPVIY 3aCTPOMKH B 2 M OT
(acanoB BLIOPaHHBIX O6HEKTOB 3aLIMTHI OT Wyma
Ha YPOBHSIX IIEPBOI0 M MOCHEAHEro 3TaXeH.

3.3 PacyeT 0XHIaeMbIX YPOBHEH UIyMa
OT CTAHOHAPHBLIX 00bEKTOB

3.3.1 Hcxoanmie xaHHbIE

3.3.1.1 [Ins pacueTa 0XunaeMbIX YPOBHE#H 1ymMa
B paCYeTHBIX TOYKAX HEODOXOAUME! CAELYIOLLHE UC-
XOIIHBIE MATEpUATBI:

a) CUTYaLlMOHHBIH IUIaH TepPUTOPHUM 06BEKTa
METPOIIOIUTEHA CO BCEMH 3AAHMUSIMH U COODYXe-
HUSIMU Y NpUJeraplien 3acTpoHKoOM;

6) cneumndunkauus obopynoOBaHMA M €ro mna-
paMeTphl, HeoOXOOUMble Ui aKyCTHYECKHUX pac-
4YETOB:

- IS TEXHONOTHYECKOT0 000OpYNOBAHUS — TUI
W 3HAUCHUS YPOBHEN U3NYYaeMOM 3BYKOBOM MOLL-
HOCTH WM 3KCMEPUMEHTANbHbIE 3HAYEHUS YPOB-
Hel 3BYKOBOrO IaBJEeHMS B OKTaBHbIX IOJI0CAX 4a-
CTOT;

- 1Sl BEHTUSILMOHHOMO 060pyn0OBaHUsl — HO-
Mep BEHTWUIATOPA, €ro K.M.A., 4acTOTa BpallleHus
paboyero koneca U €ro JMaMeTp B MPOLIEHTax OT
HOMMHANIBHOIO, PACXOL BO3AYXA M HAnop ero no-
TOKa, ANS KpbILWUHBIX BEHTHAATOPOB — OKpYXHAas
CKOpPOCTb U nHaMeTp pabouvero Koneca; s BbITAX-
HblXx BEHTCHCTEM — OOLlast ANMHa BO3LYyX0BOIA OT
BEHTHUASTOPA A0 BLIOPOCHOTO OTBEPCTIH S, Pa3Mepbl
ero NomnepevyHoro ceueHust (AMaMeTp), KOAHUYECTBO
i XapakTep nosBopoTOB I paclupeHunit,

- IS UCTOYHMKOB HEMOCTOSIHHOTO LyMa, QYH-
KUMOHHUPYIOLKUX HA TEPPUTOPHUH 00bEKTa METPO-
NOJMTEHA BHE YKPbITHH, — 3KBUBANEHTHbIE ¥ MaK-
CUMaJIbHbI€ YPOBHHU 3BYKOBOIf MOLLHOCTH;

B) MECTOTIOJIOXEHWE YCTAHOBKM IIYMHOTO
060pynOBaHUS K HapYXHbIX OTBEPCTHUIl BEHTCHC-
TeM W YIJlbl MEXIY HOPMAISIMH K Hapy>XHbIM Or-
PaXACHHMSIM, 32 KOTOPbIMU HaXOQUTCS 3TO obopy-



[Tomewenne

HapyxHoe

S — WUCTOYHMK lyMa; R — pacHeTHas Touka
Pucynox 3.1 — CxeMa Ang onpeeneHHs yria ¢ Mexny
HOPMAJIBIO K HapY>XHOMY OTPaXIEHKIO K HanpaBAcHHUEM

B PaCYETHYIO TOYKY

JIoBaHHe (HOPMAIAMH K HapyXXHBIM OTBEPCTHAM
BEHTCHCTEM), ¥ HAaNPaBIEHUAMU B PACYETHYIO TOY~
Ky (pucyHok 3.1);

) BBICOTA U IUMPHUHA 3KPAHUPYIOLUMUX 3RAHUMN
U COOPYXEHUI — [UIS OLEHKU BETUYMHbBI CHUXE-
HHS YPOBHEH 3BYKa 3a CYET 3KPaHHPOBaHMI;

L) XapakTep M nepuoasl paboThl LIYMHOTO
060pyn0OBaHUS.

3.3.2 Draum pacyera

3.3.2.1 AKycTUyecKuit pacyeT COCTOMT U3 Clie-
IYIOUMX OCHOBHBIX 3TANOB:

a) BBIABJICHWE MUCTOYHMKOB LIyMa M Mpensa-
PHUTEIbHOE PAHXUPOBAaHUE HX 10 YPOBHIO H3NTy4a-
€MOH 3BYKOBOH MOLLHOCTY;

6) BrIGOD pacyeTHBIX TOYEK;

I) onpeneneHMe YpPOBHEH lyMa B PacueTHbIX
TOYKaAX;

1) onpenefieHue TpeGyeMOro CHUXEHHS ypOB-
Hel lWyMa B pacyeTHbiX TOYKaX.

3.3.3 Pacuer ypoBHe#l 38YKOBOro JaBJIeHUA

3.3.3.1 YposeHb 3BYKOBOrO iaBJIeHUA B OKTaB-
HbIX [1OJI0CaX YacTOT B PacyeTHOW TOYKE Ha Tep-
PUTODHM 3aCTPOMKH MPU HCTOMHUKE Liyma, pac-
MONOXEHHOM OTKDbITO, ONpefeNsioT no gopmyne

L =Ly +101g®d; -10lgQ - AL, (3.13)

rae L, — ypoBeHb 3BYKOBOW# MOLIHOCTH MCTOY-
HHKA 1IyMa B i-# OKTaBHO#M ITOJIOCE Ya-

crot, ab;
@, — ¢axTop HanpaBAeHHOCTU UCTOYHUKA
mIyma 8 i-# OKTaBHOI [TOMOCe YacToT.

Iins HeHanpaBleHHBIX UCTOYHMKOB
o =1;
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Q — NPOCTPaHCTBEHHbIA YrONA W3Ny4eHUs
3BYKa, MPUHUMAEMBIN OT UCTOYHUKOB,
PacnoOJIOXEHHBIX B OTKPBITOM Mpo-
CTpaHcTBe, — Q = 47, Ha MOBEPXHOCTH
TPYHTa WIH OIPaXNAIOLUMX KOHCTPYK-
UMI 30aHUI U COOPYXEHUH — Q = 2m,
B [IBYXITPaHHOM Yrne, oOpa3’oBaHHOM
OrpaxIarolUMU KOHCTPYKLUUAMHM 303~
HUH U COOPYXEHUH U MOBEPXHOCTHIO
[PYHTA, — Q = T, B TPEXIPAHHOM YIJIE,
06pa30BaHHOM 3THMHU Xe [MOBEPXHOC-
TAMH, — Q = 1/2;

AL; — cHHXeHHME yDOBHS 3BYKOBOrO JaBie-

Hud, ab, B -}t OKTaBHON ronoce yac-
TOT Ha MYTH pacnpOCTPaHEHHs 3ByKa
OT MCTOYHHMKA WiyMa IO pacyeTHOH
TOYKH.

[Topsnoxk onpeneneHus 3HAYEHUH LIYMOBBIX
XapaKTepUCTHK MCTOYHUKOB IUIYMa YCTAHOBJIEH B
3.34.

B obwem cnyyae AL; y4uTHIBAaET pa3NHyYHEIe
(akTopbl, BAUAIOILME HAa MHTEHCUBHOCTH 3BYKa,
M pacCYMTHIBaeTCaA 1Mo dopmyne

AL = A[“pac:i + ALy + ALK‘P" +AI°KPi * ALM"“
3.14)

— CHIDKEHHE YPOBHS 3BYKOBOrO JaBie-
HUS B 3aBHCHMOCTH OT DPacCTOSHHUA
MEXIY MCTOYHUKOM IIYMa U pacyeT-
HOt TOYKOI, CBA3aHHOE C pPacXoXxne-
HMeM 3BYKOBOH BOJHBI B ITPOCTPaH-
cTBe, 1b;

— CHWXEHHWe YPOBHS 3BYKOBO[O LaBie-
HUS, CBSI3aHHOE C [TOTNIOLUEHMEM 3BY-
xa B atMocdepe, 1b;

AL_ . — CHIDKEHME YPOBHS 3BYKOBOTO JaBNeHUH,

Bbi3biBa€MOE BIHSHHUEM IPYHTa, 4b;

AL

pac i

AL

aT™ |

AL,KP ; — CHIDKEHME YPOBHS 3BYKOBOrO AaBie-
HUA 3KpaHamH, ab;
AL, — CHHXeHWe YDOBHS 3BYKOBOro AaBie-

HHS 3a CYeT JOMOJMHUTENbHBIX PakTo-
POB, KOTOpbIE MOTYT BKJIIO4aTh B ceds:
AL, — OTpaxeHue 3ByKa OT 3NaHWH;
ALM — CHHUXEHIE MONOCAMHU 3ENEHBIX
HaCKOEHHIA; ALai — CHUXeHHe Beien-
CTBUE OrpaHWYEHHS Yria BMAMMOCTH
o0BexTa 13 pacyeTHOW TOUKU U T.M.
IMopsanox pacyera cnaraembix B Gopmyne (3.14)
paccmotpeH B pazgenax 3.3.5—3.3.9.

Mpumevyanus

I 3navesus craraemeix B ¢iopmyae (3.14) ansa noxansb-
HBIX UCTOMHUKOB LUYM2 ONIPecAsioT B COOTBETCTBHH C MCTO-
mamu CHuil 23-03, UCO 9613-1 |2]. UCO 9613-2 [3], py-
xosoacts [4], |S] u Pexomennauni [6].

2 Kaxnoe cnaracmoe JOIKHO PaCCHHTHIBATLCA B OTACIL-
HOCTH W TakuM o0pa3oM, KaK GyITo ocTansibie COCTaBAAL-

WHE QTCYTCTBYIOT.
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3 Cnaracsbie 8 Gopaysc (3 14) SBASIOTCA NOJOKNTCAb-
HBIMI, CCAIt OHH TPUBOAAT K CHILKEHHIO YPOBHS 3BYKOROTO
mapneHun. B Toa cayuae, ¢cau YpoBeHb 3BYKOBOIO BaBA€HMS
YBENMYUBAETCA, TO CraraemMoe AOKHO UMETh OTPHLATEbHbIH
3HaK.

3.3.3.2 s uCTOYHHKOB IIYMa, PaclONOXEeH-
HBIX B IOMEUIEHHMAX, YDOBEHb 3BYKOBOTIO NaBJie-
HUA L, B OKTaBHBIX NOJOCAX HACTOT B PACYETHOM
TOYKe onpenensiorT no gopmyne (3.13). Tlpu 3tom
HeoOX0oMMO 3aMEeHHTh B Helf YDOBEHSB 3BYKOBOH
mouiHocTH L, Ha ypoBEeHb 3BYKOBOH MOLIHOCTH
Ly, B -1 OKTaBHOJ# TIO7IOCE YRCTOT UIYMa, PO~
HIENLIETO Yepe3 HapyXHbie OrPaXmeHWs nome-
LEHHUS ¢ UCTOUHMKAMH 1yMa (onpenensercs 1o
3.3.4.3).

Borymcnenve sgavenus 10 g, — 3aBucumoc-
TH OT YIJIa ¢ MEXIY HOPMaNbiO K Hapy>XHOMY OI-
PaXIOEHUIO IIOMELIEHUS C MCTOYHUKAMY IIyMa MU
HaIrpaBNeHUEM B DACYETHYIO TOYKY, HEOOXoXUMO
ITPOM3BOAMTE C NMOMOIUbIO TabDIHUEI 3.2,

Ta6bnuua 3.2 — 3asacumMocTs GakTopa
HAUPaBJEHHOCTH OT yIja ¢

%, rpax. 0 45 90 135 | 180
101g @, 1B 0 -2 -5 -10 | -15

CHIKEHUS YPOBHA 3BYKOBOTO JaBleHus AL, ,
AL, . ALrp, ALSKP M AL, HA TIYTH PacTipocTpa-
HEHMWI 3ByKa OT HapyXHEBIX TTOBEPXHOCTEH TIOMe-
LIEHMA ONPENEe/AIOT II0 COOTBETCTBYIOLINM (hop-
Mynam nonpasgenos 3.3.5—3.3.9. Ilpu aTtom pac-
CTOSHUA OTCYUTHIBAIOT OT HAPYXKHBIX ITOBEPXHOC-
Tell NOMELUEHHH, a BBICOTA MCTOYHMKA LIyMma A
OepeTcsi Ha YpOBHE CepelHBI SJIEMEHTa OrpaxKae-
HYS MOMELUSHMS C HAMMEHbIIEH 3BYKOM3OIAIIHM-
eil (OKHA, OTKpHTO¥ GOpTOYKH, dpaMyrn win
CTBODKH OKHA).

Ipu oTcyrcTBMM Ha MyTH pPAacHpPOCTPaHEHUS
3BYKa Nperpai B BUIE S5KPpaHOB WM IIOJIOC 3EJIEHBIX
HacaxXneHu# npurymaiot AL, =0un AL, =0

3.3.3.3 Ecii HCTOYHUKOM LfyMa SBISETCS BO3-
nyxo3abopHoe WK BEIGPOCHOE OTBEPCTHE CHCTEM,
MCIIOJb3YIOUINX BEHTHIATOPH! HIIH KOMIIPECCOPEI,
OXHOaeMbie YPOBHM 3BYKOBOTO JABJEHHS B pac-
YeTHAIX TOUKAX CJIEAYET ONpeRessTh o hopMye

L=Ly~ AL, +AL—AL, (3.15)

Wicern

rne L, — ypoBeHb 3BYKOBOH MOLIHOCTH BeH-
TWISTOpa B /- OKTABHOH Itonoce,
1b, onpenensemslit o 3.3.4:4;

ALy, o, — CYMMapHOE CHIKEHHE YDOBHH 3BY-
KOBOW MOIYHOCTH IO ITYTH pacnpo-
CTPaHeHHA 3BYKa B BO3HYXOBOJAE B
i-# okrasHoit monoce, n1b, onpene-
Jsiemoe 110 3.3.4.5;

AL, — nokaszaTelb HanmpaBAEHHOCTH M3Ny-
4yeHHs 3ByKa, 0B, onpenenseMslit o
DHMCYHKY 3.2;
AL, — CHY)XEHHE YPOBHS 3BYKOBOIO NaBie-
Hus, nb, B -it okTaBHOH Moyoce
YACTOT Ha MYTH pacIpOCTPaHEHMS
3ByKa OT MCTOYHHMKA LIyMa IO pac-
YEeTHOM TOYKM corynacHo ¢Gopmyne
(3 14).
3.3.3.4 TIpu HeoO6XONMMOCTH, YPOBHHU 3BYKO-
BOrO NaBJIEHHMS B 3alHIIAEMOM OT LUYMA IOMEILe-
HHUH OTIpenesiioTes 110 QopMyne
L,=L —AL, (3 16)

n

roe L, — ypoBeHb 3BYKOBOTO HaBNieHMs, AD,
B /- OKTaBHOM TIONIOCE CHApYXH Y
OTPaXIEHUS 3alUMIIAeMOr0 OT LyMa
NOMELUEHUS, ONpeneieMbli 1o
dopmyne (3.13);

AL, — CHIXEHHE YDOBHS 3ByKOBOTO JaBiie-
HHS, 0D, OPH IIPOXOXIEHUM Yepes
HapYXHOE OrpaXIeHHE 3aLUULIaEMO-
I¢ OT WUIyMa INIOMEINeHMs, Ompele-
naemoe o dopmyne (3.20) nyrem
MOJCTAHOBKH B Hee 3HAYEHU rapa-
METPOB, COOTBETCTBYIOILMX PACCMAT-
DHBaEMOMY OTPRKIEHHUIO.

3.3.4 IIymoBble XapaKTEPUCTHKE MCTOTHAKOB IIyMa

3.3.4.1 3nayeHus YPOBHA 3BYKOBOH MOMIHOC-
T4 L, ¥ moKasarens HanpasneHHocTd @ B oxras-
HBIX II0JI0CAX YaCTOT IIPHHIMAIOT 10 JaHHBIM, TIpU-
BOZUMBIM B COIIPOBONUTEILHOM TEXHHYECKOH KO-
KYMEHTAIIMK Ha HCTOYHUK IryMa. TIpyu oTCyTCTBHH
3HayeHu# O B fokyMeHTanuK IpuHuMaT O = |

3.3.4.2 IIng HMCTOYHHMKOB HENOCTOSHHOTO
myMa B KayecTse L, IPHHHMAIOT' SKBUBAIEHT-
HbiH Ly, W MAKCUMAITBHBIH Ly o, YPOBHH 3BY-
KOBOH MOIUIHOCTH.

3.3.4.3 YposeHb 3BYKOBOU MOIUHOCTH L Wps
uryma, MpoLIENUIEro Yepe3 HapyXHble Orpaxie-
HHUS [TOMELUIeHMs], paCcCYUThIBaeTCs 1o dhopmyse

Sor
LWnpt = Ly, +101g—3;——AL, -6, (3 17)
0

rne L, , — YPOBEHDb 3BYKOBOTO NABNEHUT B I-H
OKTaBHOU TONOCE ¥ HAPYXKHOrO Or-
paXneHHs BHYTPH TMOMELUEHUS C
HUCTOYHHKAMH 1UyMa, Ab;
S,, — TUIOMIANP HapYXKHOTO OrPaXIEHHUS,
M2
S =1m%
AL, — CcHIDKEHHE YPOBHS 3BYKOBOI'O JaBJle-
HUS TP IIPOXOXIEHUH 3BYKA Yepe3
HapyxHoe orpaxuenue, ab.



- AL =+3 16

AL=0

AL=+3 116

CII 23-104-2004

A-A
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aL=0 [i6
aL=-5 16 ’ AL =+3 6

1

1 B
o 45°
=~10461 AL=+5 A6
”
? 2
%

aL=~5 /16 |AL=+3 A6
AL =0 46

a — BCAChIBAHHME WM BBIUTYCK B OOHY CTOPOHY 4epes Xalo3H; 6 — TO Xe, Yepel peierxy,
¢ — DaBHOMEDHLIIL BRIMYCK BO BCE CTOPOHSL Yepe3 Xamo3u,

1 — 1waxTa Win XaHan, 2 — Xalo3M, J — pellerka

Pucynok 3.2 — Tlokasartens HanpaBNeHHOCTH U3NYYEHUS WIyMa BEHTUNALMOHHBIX CHCTEM [IPU BbIXOJE €r0
B aTMochepy

3navenus L, , onpenensior no gopmyne

Ly, =101 31054 ~101gB, +6, (3 18)
k=l

e Ly, — ypOBEHb 3BYKOBOH MOLUHOCTH k-ro
HCTOYHHUKA WIYyMa B /-H OKTaBHOH NO-
noce, ab,

n, — YUCIO UCTOYHHMKOB LIYMa B OMeELLE-
HUM;
B, — nocTosnnas nomeureHus B i-i OKTaB-
HoO# monoce, M2 *
3nayenue NOCTOSHHOMN nomeluedus B, on-
peaensioT no gopmyne

B, = Bygoq I, (3.19)

rie B g — MOCTOSHHAsA MOMELUEHUA B OKTaBHOM
10JI0CE CO CPeAHereOMeTPHYECKOMN Ya-
crotort 1000 Tu, M2, onpenensemas
no tabnauue 3 3 B 3aBUCHUMOCTU OT
obseMa V¥, M3, 1 TUNa NOMELEHHS,
B, — YacTOTHLIH MHOXHTElb, OMpelende-
MbIH o Tabauue 3 4

Ta6aunua 3.3 — IHocroanuas nomemenns By,

Tun no-
MeLIEHUS Onucanne Biooa
1 Mertanmnoo6pabarniBaionne mac-| F/20

TePCKHE, BEHTHWIALIHOHHBIE KAMe-
Pbl, MTCHEDATOPHLIC 3ANH U T.1.

2 Ja6opatopuwu, gepesoobpabatu-{ F/10
BaIOLNE MACTEPCKHE # T.IL
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Tabnwua 34— JacroTubii MHOKHUTEND L,

HacTOTHBIA MHOXMTEND U, DA CPEIHErEOMETPHYECKHX
Ofbem HOMg:memm HacTOT OKTaBHLIX monoc, [u
o 63 125 250 500 1000 2000 4000 8000
Menbure 20 0,8 0,75 0,7 0,8 l 1,4 1,8 2,5
200—1000 0,65 0,62 0,64 0,75 1 1,5 2,4 4,2
bBonriue 1000 0,5 0,5 0,55 0,7 1 1,6 3 6

ITpuMeyanue— Ecmu wiHHa noMelueHus Gonee
4YeM B 5 pa3 ApeBblIUACT ero LMPUHY WM BHICOTY, NOCTOSH-
HYIO noMelteHus B, g, PEKOMEHAYETCS ONpeENensTs No Tabnu-
e 3 3 B 3aBUCMMOCTH OT BeJiHYMHBEI BooGpaxaemoro o6beMa

V’, onpenensemoro o ¢opmyne

yo_ |5 mpu b <Sh,

" 125# mpu b> Sk, (320)

rme h — MEHBIUMH pasMep NMOMELIEHHS, M,
b — BTOpOH nMo BenMHYHMHE pa3Mep MOMEILEHHS, M

CHIDKEHYe YpOBHS 3BYKOBOTO JABJICHUS TIDH
TIPOXOXIEHUH 3BYKA Yepes3 HApyXHOE OrpaxIcHHe
OTIPENENSIOT 1o popMyne

AL =-10Igx

| Sox 1071 4 5y + 5,y 100 45, 107
S, ’

(3.21)

rne S,,., R, — momanb,"m?, U 3BYKOM3OJHpY-
jomas criocobHocTh, KB, OKOH B
- OKTABHOM I10JI0CE,
Sy Ryp — TO Xe, nBepeit;
Ses R.;, — TO Xe, CIUIOUIHO} YacTH HapyX-
HOTO OTPaXIeHHS (CTeHBI);
Scb — IUIOLIAaNb OTKPBITON yacTu dop-
Touxku (hpamMyry),
S =1m

[IpiMeyanue — [Ipyd BHNOTHEHHH HapyXHBIX
OTPXIEHHH W3 TPAIMLMOHHBIX CTPOMTEJIHBIX MaTepHanos
(kMpnuy, GETOH K TN MaTEpPHANOB NPHMEHAEMBIX LIS OTan-
JIHBAEMbBIX TTOMEWEHKI) AL, LKOITYyCKACTCA ONpPEaesiTy No Gop-

Myne (321) 6e3 yuera wiema S, 107°0'R«

tg03-3.4.4:3HaYEHHA TYDOBHS 3BYKOBOH MOLIHOC-
T Ly, 0B, uanyqyaeMoil-BeHTUNATOPOM, PacCyu-
TBIBAIOT MO QOpMynam
a) NP M3NYYEHHH B BO3LYXOBOX

Ly, =L+201gB, +101gQ-AL, +8+ ALy, (322)
6) npH MITy4eHHH OTKPHTHIM NaTpyGKOM:
Ly =L+201gB, +101gQ - AL, +8+ AL, (3.23)

B) TIPY H3MYYEHUM Yepe3 CTEHKK KOPIlyca BeH-
TUNIATOpA®

Ly =L+201gB, +101gQ - AL, +5,(3 24)

roe L — Kputepumi wymHOCTH, OB, ompenens-
€MBbIH B 3aBUCHUMOCTH OT THUIIa U KOH-
CTPYKLIMH BEHTWISTOPA M0 Tabnuue 3 5,

AL,, — mompaBka, B, y4dTHIBAOILAS Pacrpene-
Jienye L, N0 OKTaBHBIM NOJIOCAM Yac-
TOT, &b, onpesenseMast B 3aBACHMOCTH
OT TUIIA ¥ YaCTOTHI BpalliEHUs pabodero
KoJieca BEHTWISITOpa 1o Tabnuue 3 6,

AL, — 4acTOTHas mompaBka, Ib, yYHTbIBalO-
masl aKyCTUYECKOe BIHSHUE IIPUCOe-
JUHEHUS BO3MYXOBOLA K BEHTUISITODY,
onpenensiemMas mo tabauue 3 7,

AL, — 4YacToTHag TIonpaBKa, Ab, Y4HThIBaIO-
11ad BIHSHUE OTpaXeHHUs 3BYKa OT OT-
KPRITOro KOHIIA MaTpy6Ka BeHTHISTO-
pa, onpegenseMas 1o tabruue 3 §,

P, — nonHoe masneHue (Hamop), co3naBae-
MO€ BEHTHJIITOPOM, KIC/M?,

0 — 0OBEMHBII PacXOl BO3XYyXa BEHTUIATO-
pa, M/c,

8 — mompaBka Ha pexuM paboThl BEHTH-
nsropa, nb, B 3aBucumoctd oT KIII
BEHTWLITOPA, ONpenessemMas no tab-
nune 39

[TpuMevadue ~— [Ipy oTcyrcTBuH faHHRIX 0 P, H O
ZonycKaeTes 3Ha4eHUs Ly MPUHUMATL 110 TabnMuaM LLyMOBBIX
XapaKTePUCTUK BEHTWIATOPOB, Hanpumep no Karanoram [7]

3Ha4YeHUS YPOBHS 3BYKOBOM MOLIHOCTH Ly,
KDBIIIHOTO BEHTWISTOpa, Ab, PacCUMTHIBAIOT 10
dopmynam

a) NP MITYYEHUH OTKDBITHIM NATPYOKOM W
yepe3 CTEHKHM KOopryca

Ly =L+501gu +201gD —AL,, (325)
0) NpU H3MYYEHHH B BO3MYXOBOX
Ly =1L +50lgu +201gD —AL,, + AL,, (326)

roe L — OTBneyeHHLIH YpOBeHb, 4D, onpeneis-
eMblif B 3aBUCHMOCTH OT THIIA ¥ KOHCT-
PYKUMM BeHTWISTOpa no Tabmuue 3 10,




Tab6auua 3.5 — Kpurepuii mymHoctd L
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BeHTHaaTop KpuTepuit wyMHOCTH L, 15, ma CTOPOH
PaaunanbHelit
[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
1114-46 25;3,2;4; 5; 100 54 51 52,5
6,3; 8
BBI 8, 9; 11 100 60 52 56
[110-28 25,3245 100 58 53 55,5
LIT17-40 5;6;8 100 58 53 55,5
Ocesoit
06-300 5;6,3; 8;,10; 12,5 100 52 52 52
*D, — HOMMH2NBHBIA BHameTp paboyero Xoneca BEHTHIATOPA.

Ta6nuua 3.6 — INompaska AL,

BeHntunsarop IMonpaska AL, 0B, npy cpenHereoMeTpU4ecKUX 4acTOTax OKTaBHbIX monoc, [~
Howmep Yacrota Bpatie-

W M HHR, 06/MUH 63 125 250 600 1000 2000 4000 8000
PannanbrbIit 930—1120 6 3 7 13 14 20 25 31
114-70 1370—1700 6 S 5 10 14 17 22 27
Ne25;32;4 2800—3360 7 7 6 6 11 15 18 23
350—450 4 6 9 12 16 23 30 38

L14-70: 460—600 5 5 8 1 15 20 27 34
Ne 5. 6.3; 635—800 5 4 7 10 i5 8 24 30
8:10; 12,5 850—1000 6 5 5 9 1 16 2 28
L14-76 1015—1290 6 S 4 ) 1l {5 19 27
1300—1620 7 6 5 8 8 15 19 25

720 8 6 5 6 14 18 22 27

L[14-46 915985 9 7 6 5 13 17 21 25
1360—1455 10 8 6 5 14 18 23

2815—-2900 12 10 8 6 7 14 18

1{10-28 2810—2940 12 4 11 8 9 10 14 18
600—700 4 6 9 13 17 21 26 31

HI17-40 800—1400 6 6 6 9 13 17 21 26
1410—2600 9 6 6 6 9 13 17 21
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Oxonuanue mabauyst 3.6

Beutunarop Monpaeka AL, 1B, npu cpennereoMeTpuecKux 4acToTax OKTaBHBIX nonioc, '
Ei?:ﬁf q:f;‘“zg’}’::‘: 63 125 250 600 1000 2000 4000 8000
600—700 4 6 9 13 17 21 26 31
BBIl 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
8;?;85‘ 1410—2800 18 13 8 8 5 7 9 15
2810—2850 23 18 13 8 8 5 7 9
Ta6nuua 3.7 — INonpaska AL,
I wwm CHuxeHHe OKTaBHBIX YPOBHel 3BYKOBOW MowmHocT! AL,, 1B,
8031 MPpU CPEAHEreOMETPUUYECKUX YacTOTaxX OKTaBHbLIX IOnoc, Fu
‘[E, MM
63 125 250 500 1000 2000 4000 8000
25 24 22 19 15 10 6 2 0
50 22 19 15 10 5 2 0 0
80 20 16 11 7 3 0 0 0
100 19 14 10 5 2 0 0 0
125 18 13 8 4 1 0 0 0
140 16 i2 8 4 1 0 0 0
160 16 11 7 3 0 0 0 0
180 15 11 6 2 0 0 0 0
200 14 10 6 2 0 0 0 0
225 14 9 5 1 0 0 0 0
250 13 8 4 1 0 0 0 0
280 12 8 3 1 0 0 0 0
315 1 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 ! 0 0 0 0 0
630 7 3 ] 0 0 0 0 0
710 6 2 0 0 0 0 0 0
800 5 2 0 0 0 0 0 0
900 5 2 0 0 0 0 0 0
1000 4 ! 0 0 0 0 0 0
1250 3 0 0 0 0 0 0 0
1400 2 0 0 0 0 0 0 0
1600 2 0 0 0 0 0 0 0
2000 1 0 0 0 0 0 0 0
2500 0 0 0 0 0 0 0
Mpumewanwue — M, — avaMeTp Bo3ayxosona, S — Nnomanb MOMEPEHHOTO CEYEHHS KOHUA NPSMOYTOAbHOIO
BO3LYXOBONA WNU PEIETKH

—

10



Ta6nnua 3.8 — Tonpaska AL,;
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[uamMeTp uau passmep

Yactotnan nonpaska AL,. A6, npy cpeanercoMeTpuueCKMX 4acTOTax OKTABHBIX nonoc, Tu

CTOpOHbI NAaTpyoOKa

BCHTUISITOPA, MM 63 125 250

500 1000 2000 4000 8000

200
225
250
280
315
350
400
450
500
-560
630
710
800
900
1000
1250
1400
1600

2000
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Tadtnuua 3.9 — ITonpaska §

KI1L

nmax

(0,91—0,99)n,,.,,

(0,8—0,90)"1,“,( < Oygnmax

d 0

2

4 5

Ta6nuua 3.10 — OTBrevennsi yposens L

OTBlEYEHHbIK YPOBEHD L. ob, 119 CTOpOH
BenTtuaatop
HATHCTAH A BCachiraHia
Paauansiisifi (LeHTpOBEXKHbIIT) 28 23
KL4-84, K113-90
Occnoii 19 19

U — OKPYXHasi CKOpocTh pabouero xoseca.
M/C;
D — nuameTp paBoyero Koneca, M;
AL, — nonpaska, 1b, yqursisaiotias paciipe-
acneHite L, 0o OKTaBHBIM [1OJIOCAM
yacToT, ab, onpenensiemMast B 3aBUCU-
MOCTH OT THNA U YacTOThl BPALLEHUSA
pabouero Kojieca BEHTUAATOpA MO Tab-
avue 3.11;
4acTOTHas mnorpaska, Ab, yuuTbiBalwo-
las aKyCTH4ECKOe BIUSIHUE MPUCOe-
OVHEHUs! BO3AyX0OBOgA K BEHTHASTOPY,
ofnpenensemas no tabnuue 3.7.

Ain -

3.3.4.5 CyrviMapHOE CHIKEHIIC VPOBHS 3BYKO-

BOM MOLWHOCTH Ly, ..., 1O MYTH PACNpOCTpaHe-

HHA 3BVKA B BO3AYXOBOIE B /-l OKTABHOM nofioce

ONPeCIsioT N0 (hopwmy.ie

A

ALWiccm = ZA U\i)’
k=l

CHIXEHME YPOBHEN 3ByKOBOIt MOLIHO-

CTH BEHTWIATOPA B A-M 3/IEeMEHTE BO3-

IyXOBOJa B i-if OKTaBHOIA nosoce, 1b;

N, — YHUCJIO 3JIEMEHTOB CETH BO3AYXOBOAA

OT BEHTHMJATOpA A0 HApyXHOro OT-

BEpPCTHA.

(3.27)

rae A “‘i’ —

1
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Ta6nuua 3.11 — ITonpaska AL, k dopmynam (3.25), (3.26)

BetTuRaTop Monpaska AL, nb, npu cpelHeTeOMETPUYECKNX YACTOTAX
OKTaRHbIX nosoc, Iy
YactoTa BpauieHus,
Tun 06/Mui1 63 125 250 500 1000 2000 4000 8000
PagmanbHbrit:
K13-90 400—430 h) 4 8 10 16 23 28 33
KLi4-84 570 7 4 6 9 15 21 26 31
920—950 11 5 4 8 10 16 23 28
Ocesoii 720—920 7 6 6 9 12 16 21 29
1370—1400 9 7 6 6 9 13 17 23

CHuXeHuMe YpOBHE 3BYKOBOH MOLUIHOCTH
AL{},} , b, Ha | M JUIMHBI B NMPSAMBIX y4acTKax Me-

TAUIMYECKUX BO3AYXOBOAOB NPSMOYTONBHOIO MU
KpYIJIOro Ce4YeHus CenyeT NPUHUMATE MO Tabnu-
ue 3.12. CHUXeHHE yPOBHEN 3BYKOBO MOLIHOCTH

AL(,f,,? , 1D, B MPAMOYTOJILHBIX HEOONMLOBAHHEIX U

06/1MLIOBAHHBIX [TOBOPOTAX BO3AYXOBOAOR OUIpene-
Jsior no Tabnuue 3.13. [1pu yrne nosopoTa, MEHb-
uieM 45°, cHUXeHHe YPOBHeE 3ByKOBO#H MOLIHOC-
TH He YYUTbIBAIOT. [[J151 IVIaBHBIX NOBOPOTOB Y NpSI-
MBbIX KOJIEH C HAIpaB/ISIOLUMMHU JIONAaTKaMH CHHU-
XeHHUE YPOBHEH 3BYKOBOH MOIIHOCTH YKa3aHO B
Tabnuue 3.14.

Ta6nuua 3.12 — Cumkenne yposHeil 38ykoBo# mMowpoctn ALY

) CHUXeHue YPOBHS 3BYKOBON MOLIHOCTH, abB,
[Tonepeunoe ceyenue Munpasapueckuii MDY CpeHETeOMETPUYECKMX YacTOTaX OKTaBHBIX rnojoc, 'l
BO3MYXGBOAA nuametp "D, MM
63 125 250 500 1000 2000 4000 8000
75—200 0,6 0,6 0,45 0,3 0,3 0,3 0,3 0,3
TpsmoyronsHoe 210—400 0,6 0,6 0,45 0,3 0,2 0,2 0,2 0,2
410—800 0,6 0,6 0,3 0,15 0,15 0,15 0,15 0,15
810—1600 0,45 0,3 0,15 0,1 0,06 0,06 0,06 0,06
75200 0,1 0,1 0,15 0,15 0,3 0,3 0,3 0,3
Kpyrioe 210—400 006 | 01 | 01 { 015 | 02 | 02 { 02 | 02
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
Mpumcuanna
I TIpst LT TEAAOH3QAALIIT HA MCTRUTHHCCKHY BO3AYXOBOAAN Aanlibie Tabauusl 3.12 CheRYET YBEMUMTh B 2 pasa.
2 CHIRCHICM YPOBHCIT 3BYKOBOH MOWHOCTH A ‘,‘} Ha NPSIMBbIX YUACTKaX KHPMHMUI{bIX H DCTOHHbBIX KaHanoB MOXHO
npericdpeb,
3D =41 tae F— niowaan f0Repciioro cenenis, MM /) — NepHMETp CCYCHHUSI, MM,

Tadanmia 3.13 — Cuuxenne ypoBHeid 3BYKOBOI MOLUHOCTH A[,(uz,l? B NPAMOYTOJbHBIX NOBOPOTAX

MecTa 08 uosKi CHitkeHue yposnun 3nyxonoii Mownoct, ab,
HOHIpHHa nonopoTa npu CDCJIICFCOMCTPII‘ICCKH.\' MACTOTAX OKTABHLIN NIOAQL, ru
Do v 63 123 | 250 ! 500 1000 2000 4000 8000
Bes obmituosky:
125 0 0 0 1 5 7 5 3
250 0 0 1 5 7 5 3 3
500 0 1 5 7 5 3 3 3
1000 | 5 7 5 3 3 3 3
2000 5 7 5 3 3 3 3 3




Oxonuarue mabauysi 3.13
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MecTo 0BAHLIOBKH CHuxeHue ypoBHs 3BYKOBOW MOLUHOCTH, ab.
M WUpHIia NOBOPOTA npH CpeaHereoMETPUYECKHX YaCcTOTax OKTaBHbLIX nojoc, U
D, MM 63 125 250 500 1000 2000 4000 8000

Jlo noBopoTa:

125 0 0 0 [ b) 8 6 8

250 0 0 1 5 8 8 11

5000 0 1 5 8 6 8 11 11

1000 I 5 8 6 8 Il 1l 11
IMocne noBopoTa:

125 0 0 0 I 6 11 10 10

250 0 0 1 6 11 10 10 10

500 0 l 6 11 10 19 10 10

1000 1 6 I 10 10 10 10 10

2000 6 11 10 10 10 10 10 10
Mo w mocne mosopora:

125 0 0 0 1 6 12 14 16

250 0 0 1 ) 12 14 16 18

500 0 l 6 12 14 16 18 18

1000 1 6 12 14 16 18 18 18

[ITpuMeyaHue— JlaHHble CNPaBEINBLI, €CTH ATMHA OBMUIOBAHHOTO YHaCTKA COCTABNSIET He MeHee 2D, a TomuuHa

o6nmuosku b paBHa 10 % wupusbr D. Ins 061HUOBOK MEHBLUEH TOMLMHE UTMHY OBNMIIOBAHHOTO YYacTKa CieyeT NporopLUuo-
HANbHO YBEJIMYUBATh.

Ta6nuua 3.14 — Crikenne ypoBHeii 3BYKOBOI MOWHOCTH AL() /IA ILIaBHBIX IOBOPOTOR M IPAMBIX KOJIEH

CHMXeHHUE YPOBHS 3BYKOBOW MOLIHOCTH, 4B,
Lhipuna NpH CpeaHEreoMeTPUYECKIX YacTOTaX OKTaBHbIX nonoc, ['u
nosopota D, MM
63 125 250 500 1000 2000 4000 8000
125250 0 0 0 0 I 2 3 3
260—500 0 0 0 1 2 3 3 3
510—1000 0 0 1 2 3 3 3 3
1100—2000 0 2 2 3 3 3 3 3
CHuXeHlte ypoBHEil 3BYKOBOW MOILLHOCTH 2
N m, = F; (329)
A (;,3, ob, npu 1H3MCHEHIM NOMepeyHOro ceye- 2

HIS BO31VYXOBOAA C.JIC,1VET OIpeaeasiTl:

a) Npu pa3Mepax MOMNEpPeYHOro CeYeHmus BO3-
0yX0BONA, MM, MEHbLUMX YKa3aHHbIX B Tabauue
3.15, — no dopmyne

(my +1)?

AL3) =101g (3.28)

11

rae m_— OTHOLIEHHE IUIOLAaei NonepeyHbIX ce-
YEHHU# BO3AYX0BONA, paBHOE:

Fiut Fy — muiowaiy nonepetHoro ceuetins B0 3-
AyXOBOA 10 M [10CAE H3MEHEHUS Ce-
YeHUS MO MYTH pacnpOCTPaHEeHHH
3ByKa, M2
6) npu pasMepax MoOrnepeyHOro CeYeHHsi BO3-
QYyXOBOAA, MM, PaBHbIX WM GONBLUMX YKAa3aHHBIX
B Tabauue 3.15, — no ¢popmynam:

ALY =101gm, npu m, > 1

N (3.30)

npu m, <l.
13
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Tabnuua 3.15—K pacuery no dopmynam
(3.28), (3.30)

Cpenttercomerpuuccxas Menbiunii pasmep nepsoro
4acTOTa OKTABHOH MOMOCHI, | MO XOA4Y 3BYKA IONEPCHHOrO
Tu CCYEHHMS BO3ONYXOBOAR, MM

63 5000

125 2500

250 1400

500 700

1000 400

2000 200

4000 100

3000 50

Ilpy nnaBHOM nepexofe BO3NYXOBOAA OT OA-
HOr0 CEYEHHsI K APYroMy CHHXXEHHE YDOBHEI 3By-
KOBO¥ MOLIIHOCTH HE YYHTHIBAIOT.

CHuxeHHe ypoBHEH 3BYKOBOH MOLUHOCTH B
CETYaThIX (PUNBLTPAX HE YYUTHIBAIOT.

CHuXeHWe YpOBHEH 3BYKOBOH MOUIHOCTH B
Kajiopudepax ¥ BO3LYXOOXIANUTENAX CHEAYeT PH-
HUMarth paBHbIM 1,5 1b.

CymMMmapHOe CHUXEHHE YPOBHEH 3BYKOBOM
MOLHOCTH B CEKLIUSX LEHTPATbHbIX KOHAMLIUOHE-
POB WJIY TUIIOBBIX NPUTOYHBIX KAMEP MOXHO TIpH-
HUMaTh paBHbIM AL, = 10 1b Ha Bcex yacToTax.

3.3.5 CumKxenne YPOBHA IIYMA C YBeJIHYEHHEM
PACCTOAHUS

3.3.5.1 B cnyyae pacriofioXeHUs UCTOYHUKA LIy~

Ma B CBOGOJHOM MPOCTPAHCTBE MONpaBKa ALDac

Ha CHUXEHHE ero YPOBHS C PACCTOSIHUEM B /-1 OK-
TaBHOM [10/10Ce OnpenensieTcs no Gopmyine

Al = 201g(r/r), (3.31)

pac ¢

e r — pacCTOsIHUE MEXAY UCTOYHWKOM Liyma
W NPHEMHON TOYKO#, M;
n=1m

3.3.5.2 Tlpu pacnonoxeHUM pacueTHON TOYKHU
Ha TEPPUTOPHM NOCTATOYHO TUIOTHOH 3aCTpPOiKu
u3-3a HanuyMs OONBLUOTO YMCNA OTPAXEHHH OT
COCeAHUX OOBEKTOB M COOPYXEHMH, 3HA4YEHUS
AL, cnenyet onpenessts no popmyne

AL, = 15 1g(r/ry), (3.32)

rae obo3HayeHus Te Xe, uTo B (popmyne (3.31).

3.3.6 Cuxbxkenne YpoBHA 3BYKOBOTO RaBJIEHHSA
3a CYET MOTJIOMmEeHHs! 3ByKa B BO3ayXe

3.3.6.1 CHuxeHue YpOBHS 3BYKOBOTO NapJie-
HUS BCAEACTBYE NOMIOLLEHHUSA 3ByKa B BO3AYXE Clie-

nyet onpenensts no dopmyne [3], [12]
AL, = 0,001c,r, (3.33)

BO3" 577

Toe O, — KO3(@HUMUEHT MOrnolweHMs 3ByKa B
Bo3nyxe, Ab/Km;
r, — PAcCTOSHME MEXIy MCTOYHMKOM Liyma
¥ pacyeTHOM TOYKOM, M.
KoadduuueHT NOrnoweHus 3ByKa B BO3yxe
CWJIbHO 3aBUCHUT OT YaCTOTHI 3BYKa ¥ OTHOCUTENb-
HOH BIaXHOCTH aTMOCGEPHOro Bo3nyxa. B MeHb-
e CTerneHu OH 3aBUCHUT OT TEMIIEPATyphl, a Tak-
€ OT IaBJeHMsl, 3aBUCUMOCTb OT KOTOPOro CTa-
HOBMTCS 3aMETHO# NMIUDb Ha OONBbILUMX BHICOTAX —
6onee 1000 M. OT COCTOSIHHUS NOrogs KO3PHuLm-
€HT MOTJOILEHMS B BO3AYXE [MPAKTUYECKH HE 3a-
BUCUT. 3aBUCHUMOCTH KO3 dHUMEHTA O, OT TEM-
nepaTtypbl M BAAXHOCTH BO31yXa NpuBeaeHa B Tab-
nauue 3.16 [2). [Ins npomMexyTO4HbIX 3HAYEHHH na-
paMeTpoB KO3(hGULMEHT TOITIOLUEHHSE MOXET ObITh
HafeH C MOMOLLbIO HHTEPIOASUMM TabIMIHbBIX
naHHbIX Man npunst no UCO 9613-1 [2).

Tatnuua 316 — Koadduuuent norjomeHus 3ByKa B BO3AyXe o,

Teanepdrypa Cz:l::?:&:lb“;? Hacrora. Tu

o o 63 125 500 1000 2000 4000 8000

10 0424 1,30 4.00 9.25 14.0 166 19.0 26,4

20 0.256 | 0.614 183 6106 17.7 34.6 47.0 381

30 0.219 | 0,469 1.17 3,73 12.7 36.0 69,0 95,2

40 0.198 | 0,427 0.922 2,63 9.00 29.8 75,2 127

0°C 50 0.181 | 0411 | 0821 | 208 | 683 | 238 | 71,0 147
60 0,165 0,401 0,719 1,78 5,50 19,3 63,3 154

70 0,151 | 0,390 0,763 1,61 4,64 16,1 55,5 153

80 0,138 | 0,379 | 0,750 1,51 4,06 13,8 48,8 147

90 0,127 | 0,367 0,760 1,45 3,66 12,1 43,2 138

14
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Tesnepnmn | ey il

63 125 250 500 1000 2000 4000 8000

10 0,342 0,788 2,29 7,52 21,6 423 57,3 69,4

20 0,271 0.579 1.20 3,27 11,0 36,2 91,5 154

30 0,225 0,551 1,05 2,28 6,77 23.5 76,6 187

40 0,188 0,522 1,04 1,98 5,07 16,8 59,0 177

10 °C 50 0.160 0,486 1,05 1,90 4,26 13.2 46,7 155
60 0,139 0,447 1,05 1,90 3,86 11,0 38,4 134

70 0,122 0,411 1,04 1,93 3,66 9,66 32,6 117

80 0,108 0,379 1,02 1,97 3,57 8,76 28,7 103

90 0,097 0,346 0,996 2,00 3,54 8,14 25,7 92,4

10 0,353 0,735 1,78 5,58 18,4 49,3 87,3 114

20 0,272 0,647 1,22 2,70 8,17 28,2 88,8 202

30 0,212 0,601 1,21 2,23 -5,45 17,7 62,0 190

40 0,171 0,539 1,23 2,18 4,51 13,1 45,7 156

15°C 50 0,142 | 0,479 1,22 2,24 4,16 10,8 36,2 129
60 0,121 0,426 1,18 2,31 4,06 9,50 30,3 108

70 0,105 | 0,381 1,13 2,36 4,08 8,75 26,4 93,7

80 0,927 0,343 1,07 2,40 4,15 8,31 23,7 82,8

50 0,831 0,312 1,02 2,41 4,25 8,07 21,7 74,6

10 0,370 0,776 1,58 4,25 14,1 453 109 175

20 0,260 0,712 1,39 2,60 6,53 21,5 74,1 215

30 0,192 0,615 1,42 2,52 5,01 14,1 48,5 186

40 0,150 0,521 1,39 2,63 4,65 11,2 36,1 128

20 °C 50 0,123 0,445 1,32 2,73 4,86 9,86 29,4 104
60 0,104 0,386 1,23 2,79 4,80 9.25 25,4 87.8

70 0,897 0,339 1,13 2,80 4,98 9.02 22,9 76,6

80 0,790 0.302 1.04 2,77 5.15 8.98 21,3 63.6

90 0.070 0,272 0,966 2,71 5.30 9,08 20.2 62.6

10 0.362 0.958 1.82 3,40 8.67 28.3 96.0 260

20 0,212 0,725 1.87 3.41 6,00 14.5 471 165

30 0.147 0.343 1.68 3.67 6.15 1.9 32.7 113

40 0,112 0.478 1.43 3.70 6,63 1t4 27,0 87,1

30 °C 50 0.091 0,351 1,25 3.57 7,03 1.7 245 73,1
60 0,076 0,296 1,09 3,36 7,29 12,2 23,4 64,7
70 0,065 | 0,256 0,963 3,14 7,41 12,7 23,1 59,3
80 0,057 | 0,226 0,860 2.9t 7,41 13,3 32,1 55.7
90 0,051 0,202 0,775 2,71 7,32 13,8 23,5 53,3

15
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3.3.7 CHmxenue ypoBHS 3BYKOBOYO AaBJjeHUS
32 CYET BAHAHMA NOACTHAAIOIUEH MOBEPXHOCTH

3.3.7.1 [1pu BbIYMCAEHUY MOMPABKH ALm, BbI3~
BaHHOW NOACTUNAIOLLEN MOBEPXHOCTHIO, HEODXO-
OMMO BHayane KnaccupuumupoBaTh e OTHOCHUTEb-
HO aKyCTU4ECKHX CBOUCTB rpyHTa. PacueT Bo3mo-
XE€H TOJIBKO IJIS ITOBEDXHOCTEH, PACMONOKEHHBIX
noa ckone3gwiuM yrnoM meHee 20° u ¢ HeBosb-
WIMMHK HEPOBHOCTAMM (PUCYHOK 3.3). DTOT cnyyait
OXBaTbIBAET OONBUIMHCTBO 38424 PAaCTIPOCTPaHEHHS
3BYKA B OTKPBITOM MPOCTPAHCTBE.

r, — TPAMOW NyY 3ByKa; r, — JyY 3ByKa, OTPaXEHHOTro OT
wockocTy P

Pucynox 3.3 — Tyru pacnpocTPaHCHHMS 3BYKa OT UCTOU-
HHUKa 10 MPMEMHHMKA Hal NOBEPXHOCTbIO P

PaznuyaroT cnepyioluue NMOKPHTUS (MOBEpX-
HOCTH):

1. XKecTkasa noBepxHocTb. D10 acdanet, 6e-
TOHHOE MOKPLITUE, BOAA U APYTHE BUIAbI MPYHTO-
BOTO MOKPHLITHS, HMEIOUIee MAaNyi0 NOPUCTOCTb.
Hanpumep, yrpamboBanHbiii TPYHT, BCTpedao-
wumcs Haubosee 4acTo BOJU3U NMPOMbILLIIEHHBIX
MJIOLAA0K, MOXET pacCcMaTpMBAThCS Kak TBep-
DO€ MOKpbITHE

2. Misirkasi noBepXHOCTb. DTO 3eMMsl MOKPLITAS
TPaBOM, C AEPEBLAMU U APYrOif PaCTHTENIBHOCTLIO,
BCE BIlbl MOPUCTOrO TPYHTA, NPHUIOAHbIE Als pO-
CTA pacTeHuil, U, B YACTHOCTH, MANOTHAS 3eMNA

3. Ovenb Markas noepxuocts. Ciona OTHocsT-
Csl OMEHb IIODUCTbIE TMOKDPBLITHS, TaKHE, KK [10-
BCPXHOCTH, MOKPbLITHIE CHErOM, UrOJKaMU XBOji-
HBIX AEPEBLEB ¥ aHANIOTUMHBIMY BELUECTBAMM,

4. CvemanHoe NOKpLITHE. DTO rPYHTOBBIE [10-
BEDXHOCTH, KOTOpbIe BKMtOYaioT B cedsi o6nactu
KaK C TBEPABIM, TaK M C MSATKKM MTOKDbITHEM.

3.3.7.2 CuuxeHue ypoBHS 3ByKOBOTO [aB-
JIEHUs 33 CYET MOACTHNAIOLUEH IOBEPXHOCTH AL _
C/ICNyeT OnpefesiaTe caenylownM obpasom [3].
BHayane Bcio 061acTh, pacrioNOXEHHYIO MeXIY
HMCTOYHUKOM M pacyeTHOM TO4KO#H, Heobxomau-
MO pa3nenuThb COrnacHO PUCYHKY 3.4 Ha TpH ya-
CTH: 0byjacTh MCTOYHHMKA, 06sacTb PaCYETHOI
TOYKM M NPOMeXyTouHas obnactb. [Ipu 3TOM
Kaxnoi K3 obnacteit mMpUNMUChHIBAETCA OMNpene-
NeHHO® yncao G, Ha3pIBaEMOE MOBEPXHOCTHBIM
¢akropom.

1. TIpu MakcumanbHOM pacCTOSHUY S, 001acTs
HCTOYHMK2 [TPOCTHPAETCS OT MCTOYHMKA 3ByKa IO
HarpaBleHUIO K pacYETHOM TOYKE Ha pacCTOSHMUeE,
paBHoOe 30}’;’ rae h, — BbICOTa UCTOYHMKA 3BYKa B
MeETpax.

2. Tlp1 MakcHMManbHOM PacCTOSHUH S, 00.3aCTh
PacCyYeTHOi TOYKH NpOCTMpaeTcs HaobopoT OT pac-
YETHOM TOYKH IO HaIpaBJEHHIO K UCTOYHUKY 3ByKa
Ha paccrosHue, pasHoe 30A4,, rae h, — BBICOTa
PaCcYETHON TOYKHU B METpax.

3. TIpoMexyToYHas 00JacTh JIEXHUT MEXIY 00-
JIaCTbI0 UCTOYHHMKA 1 00IaCThIO paCyeTHOM TOYKH.
TIpu ycnosuw s, < 30(h, + h,) 0bnacTb UCTOYHU-
Ka ¥ 061acTh pacCYEeTHOM TOUKHM I1EPEKPHIBAIOTCS U
[IPOMEXYTOUHOH OONACTHY HE CYLUECTBYET.

PaccrosHue s, NpencTapseT 30ech MPOEKUMIO
PACCTOSIHMS 7, MEXAY UCTOYHUKOM M PacyeTHOH
TOYKOM Ha MIOCKOCTh P NnoAacTunaolieit nosepx-
HocTH. [Ipu 3TOM noBepxHOCTHLIN dakTop G No-
JJTaraeTcs paBHbIM HYJIO IS XKECTKOH MOBEPXHOC-
TH, AMHULE JUTS MATKOM MOBEPXHOCTH U 10J€ MST-
KOt NOBEPXHOCTH B obleM banaHce s cMelLaH-
HO noBepxHOCTH [Nst OYEHb MSITKO# IOBEPXHOC-
T 4ucno G He Onpenensiercs

\Y —~—
Te— Pl
30 h, 30 he
h - = = \J/
1
O RO
W O6nacTb [TpomexyroyHas obsacts O6nacTb ,P
| - - e h
- | -~ P Y o - r
HUCTOYHUKA pacueTHoil ToukIl

Pucynok 3.4 — Pasznenerine 06nacTu MeXay UCTOMHMKOM 3BYKa ¥ PACYETHOH TOYKOH Ha TPH 4acTH
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Ta6nuua 3.17 — Koadpduumentsi A, A 1 A
Cpente OKTaBHbIC YacTOThi, U A. 1B A, nb A,. 1B
63 -1,5 -1,5 —3q
125 (a, % G)-1,5 (a, x G)-1,5 ~3¢(1 = G,)
250 (b, X G)-1,5 (b, x G)-1,5 —3¢(1 ~ G,)
500 (c, x G)=1,5 (c, x G)-1,5 —3¢(1 - G,)
1000 d, * G)-1,5 (d. x G)-15 ~3q(1 = G,)
2000 (1—G)-1,5 (1—G)-15 —3¢(1 = G,)
4000 (1—=G)-1,5 (1=6)-t;5 =3q¢(1 — G,)
“ 8000 (1—G)-1,5 (1-G)-1,5 -3¢(1 - G,)

Jlanee pacyeTr CHUXXKEHUS YPOBHA AL, nomkeH
TIPOM3BOIUTLCS B KAOKIOM OKTaBHOM IUara3oHe C
MOMOLIBIO TaGNMUB! 3.17 B TAKOM MOpSIAKE:

BbIYMCITUTH KOMITOHEHTY MOTNIOWEHHUS A, Iis
001acTH UCTOYHHMKA, UCITONb3YS COOTBETCTBYIOLMIA
TMOBEPXHOCTHRLIA ¢akTop G = G;

BBIYUCIUTL KOMIIOHEHTY MOINOIEHUS A, s
ofnacTd pacyeTHON TOYKH, UCIIOJb3yS COOTBET-
CTBYIOILMI MOBEPXHOCTHBIN dakTop G = G,

€CTM UMEET MECTO HepaBeHCTBO S, > 30(h, + h),
BBIYUCNUTH KOMIOHEHTY TOMMOLEHMs A [UIsi IPO-
MEXYTOUYHON 00JIaCTH, UCIONMB3YsI COOTBETCTBYIO-
U1iA NOBEPXHOCTHBIN ¢akTop G = G,.

Paccyurath obluee CHUXEHUE YPOBHS 3BYKO-
BOTO NABJICHUS BCIAEACTBUE BIUSHUS [MOKDBITUS
TEPPUTOPUU ISl KAXIOro OKTaBHOIO JMAarasoHa
no ¢opMmyne

AL, =A +A +A, (3.34)

rae kodbouuneHTsl A, A, A OrpeensiorTcs ¢
nomoiubo Tabauus: 3.17.

Koadbduuuentn: a, b, ¢, d B Tabnuue 3.17 8-
nawTes B obulem cayuae QYHKUMSIMU BbICOT U Ofl -
PEAeNSIIOTCA CNEAVIOUIM M 0Opasom:

a, = alhy), by =b(hy), ¢, =c(h), d, =d(h),
a. =alh), b =blh), c. =clh). d =dh). Q.

35)

[Tpu atom camu dvakunn a(h), b(h). c(h),
d(hy pasubl

(I(h) = 1‘5 +3L)-—U.12(/l—5)‘ “ _ e—().UZ(,,) +

+5,7(1 - 28107 5y, (3.36)

b(h) =1,5+8,6e 099 (1 — ¢ 0025 ). (3.37)
c(h) = 1,5+ 14,0047 (] - ¢00%.). (3.38)
d(h) =1,5+5e0 (1 =002y (3.39)

[Ipumeyanus

1 [Tpu BLMONHEHWH HepaBeHcTBa s, < 30(h, + h) xoad-
(UUHMEHT ¢ paBeH HYMIO, TaK YTO LIS NIPOMEXYTOYHON 30HBI
okasbiBaerca A, = 0.

2 IpH BLINONHEHNM OGpaTHOrO HepaBeHCTBa s, > 30X
X(h, + h,) K03 OMUHEHT g LN MPOMEXYTOYHON 30HBI BbI-
YUCIIAETCS C MTOMOIUBIO CIENYIOLEr0 COOTHOLEHHUS:

h.+h.

g=1-30
s

(3.40)

r

3.3.7.3 PacyeT CHIDKEHMS YDOBHS 3BYKA 3a CYET
MOACTUNAIOUIEH MOBEPXHOCTH AL_ MO TOYHBIM
dopmynam (3.34)—(3.40) Bo3amoOXeH Mpu MOGBIX
PAcCTOSSHUAX MEXIDY UCTOYHMKOM LIyMa U IPUEM-
"or Toukod. Omnako npu ycnosum s, < 100 M
pacyetr MOXeT ObITh Mpou3BeneH No 6onee npo-
CTBIM MpUOMKEeHHBIM PopMynaM. Tak, ans aKyc-
TUYECKU XKECTKOrO MOKPBITUSI MONPABKY ALrp (ab)
MO>HO OTIPEAESATh COMIAaCHO rpaduKy, MpeacTas-
JIeHHOMY Ha pucyHke 3.5 [12].

-3 VBB RRASS T T 11 1171

fi\)

TN

S DETR 1 L ! |
1 2 3 4 5 \ 10

Pucynok 3.5 — CumxeHue ypoBHS 3ByKa Mpu ero pac-
NMPOCTPaHEHWH HAl XCCTKOIl NOBEPXHOCTHIO

3nech Mo ocu a6cuncc OTNOXEHO OTHOLIEHHUE

x=r,/r,,ano ocH OPAMHAT HCKOMOE CHUXEHHE

AL, = f(r, /ry), ab. Tpaduk cnpaseIuB npu yc-
JIOBMH, YTO Pa3HOCTb MUIMH OTPAXEHHOrO M Mps-
17
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moro siyya (r, — r,) MHOro Gosbuie BCex MIMH
BOJIH A, COOTBETCTBYIOILMX YACTOTAM LUYMOBOTO
criektpa. IIpu ycnosuu, uTo pasHOCTh IJIKH By-
AET MHOIO MEHbBILIE BCEX JUIHH 3BYKOBLIX BOJIH A,
MCKOMYIO BEJIMYMHY AL_ MOXHO MOJIOXHUTh paB-
Ho#t —6,0 nb. Kpusyw flx) pucyHka 3.5 MOXHO
aNnnpoKCHMMPOBATh C XOPOLEH CTENEHBIO TOY-
HOCTH B 3afaHHBbIX Ipenenax M3MEHEHUs apry-
MEHTa BhipaXeHHEM

1,516 0,746 _2/254

[<x<]10.

fx)=-
(3.41)

Hckomoe 3atyxanue AL, -paccynThIBaETCA 1UIA
KaXI0ro OKTaBHOI'O AMamna3oHa.

3.3.7.4 CHuXeHHE ypOBHA 3BYKOBOTO OaBJje-
HUSl BCNEACTBHE BJIMSIHMS aKyCTHYECKH MSTKOro
TOKDPBITUS TePPUTOPHU AL, (ab) u npu paccros-
HUAX 7, MeHble 100 M, MOXHO onpenensTy co-
racHo tabmuue 3.18.

3.3.7.5 CHuxeHue ypOBHS 3BYKOBOIO NaBje-
HHS BCIEACTBHE BIMSHUS aKyCTHYECKH OYEHb MSAT-

KOrO MOKPbITHs TeppuTOpHH AL, (nb) u nipu pac-
crosiumax r, Medbiue 100 M, cnenyet onpenensts
cornacHo tabnuue 3.19.

MpuMmeuauwus

1 CHuxXeHHe YPOBHS 3BYKOBOrO NABAEHHS MpPH NPOME-
XYTOYHBIX flapaMETpax 3alayM CleLyeT pacCHUUTHIBATh HHTep-
NOAALMEN NaHHBIX.

2 PacueT cHUXeHMS YPOBHS 3BYKOBOTO NABAEHUS C TO-
Molublo Tabauus! 3.19 naetT ynoBneTBOpHUTENbHBIE PE3YNbTATh!
npu ToslMHe cHexHoro noxkposa Gonee 10 om [12]. [pu Meup-
uie# ToNlKHe NOKPOBA 3aTyXaHUE B TPEX HUXKAMLUMX OKTaBax
OKa3blBaeTCA HAa HECKONbKO meuuben Gonbiue

3.3.7.6 CHuxenue ypOBHS 3BYKa BCHIEACTBHE
BJIMSIHUS CMELIAHHOTO OKPBITHSI TEPPUTOPUM AL
(ob) 1 mpu paccrosHuSX r,, mesbiue 100 M cne-
LyeT OnpeaensiTh cneayouMm oopazoM. Brauane
paccyYMTHIBAETCS CHUXEHHUE YPOBHS 3ByKa cornac-
HO 1. 3.3.7.3, Kak 6yaTo ObI MeXIY UCTOYHHUKOM M
pacyeTHON TOYKOM HAXOMMIAch TOJIBKO XECTKas
MOBEPXHOCTh. 3aTeM aHAJIOTMYHBIM pacyeT Mpou3-
BOAMTCS VI MSTKOM MOBEPXHOCTH Mo 1. 3.3.7.4.
OKOHYaTenbHBIH pe3ynbTaT MOJNYYaeTcs B Buue
CYMMBI NpONOPLIMiA IpeIBapUTEIbHBIX PAaCYETOB B
COOTBETCTBUM C JNONSMH MSITKOM M XECTKOH Io-
BEPXHOCTEH.

Ta6nuua 3.18 — CHmKeHk: yPoBHS 3BYKOBOIO JaBJICHHA ALm [PH MATKOM NOKPBITHM
Msrkast TOBepXHOCTD (TPaBa, PACTUTENBHOCT M T.1L.), /1, = 1,8 M
Bricota PaccrosiHue Hacrora, T'u
WCTOYRMKE, M T M 125 250 500 1000 2000 4000
10 =5,7 -5,0 -3,6 -1,4 1,1 4,1
20 -5,6 —~4.6 -1,8 1,9 3,1 8.5
0,1 40 =55 -3,9 -14 6,7 10,1 13,7
60 =54 =33 42 9,8 13,2 16,9
80 =54 -2.7 6.8 12.2 15,5 19.3
100 ~5,3 =22 9.2 14.0 17,4 21,1
10 =54 -43 -0.9 59 =25 -1.9
20 =54 -4.0 -0,1 6.3 —0.1 =3.0
0.3 40 =54 3.4 2.9 10.2 41 -29
60 =33 2.8 5.8 13.1 7.1 -0.4
80 =5.2 ~2.2 8.4 15.3 9.3 1.7
100 ~3.2 -1.7 10.8 171 1.1 3.4 ]
10 —4.0 2,0 0.1 -3, ~3.0 —3,04-1
20 —4.8 -1,9 7,5 =27 -3,0 -3.0
1,2 40 —4.9 -2,1 6,9 0,5 -3,0 -3,0
60 —49 -1,6 91 29 -3,0 =30
80 —4.8 -1,0 11,6 4,8 -2.,8 =30
100 —4.8 -0,5 13,8 6,4 -1,5 -3,0
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Tao6nuua 3.18 — Cauxkenue ypoBHs 3BYKOBOro NaBJIeHHUs AL,_p NIPA O4YeHb MATKOM MOKPBITHH

OucHb MsITKast MOBCPXHOCTH (cHer, xBoR U TN ), A, = 1.8 M
BbicoTa Paccrosnue Yacrora, [u

HCTOUHMKA, M e M 125 250 500 1000 2000 4000
10 =31 0,8 3,9 6,0 7.3 7.0

20 -1,5 5,2 8,6 10,9 12,3 11,9

40 1.4 1,1 14,0 16,3 17,7 17,3

0,1 60 39 14,8 17,3 19,6 21,0 20,7
80 6,2 17,3 19,7 22,0 23,4 23,1

100 8,4 19,3 21,6 23,8 25,3 249

10 -2,3 2.8 5,0 -0,8 -3,0 -3,0

20 -0,8 7,0 9,1 2,9 -2,9 -3,0

0,3 40 2,0 12,8 14,2 7,9 1,4 -3,0
60 4.6 16,5 17,5 11,2 4.5 -1,3

80 6,9 19,0 18,2 13,5 6,8 0,8

100 9,1 21,0 21,7 15,4 3,6 2,6

10 0,1 45 -2,5 -2,5 =2,5 -2,5

20 0,9 7.0 -0,7 -3,0 -3,0 -3,0

1,2 40 3.6 11,6 33 =30 -3,0 -3,0
60 6,3 14,8 6,3 -0,6 -3,0 -3,0
80 8,7 17,1 8,5 -1,5 -3,0 -3,0
100 10,9 18,9 10,3 3,2 —2,6 -3,0

3.3.7.7 TIpubGnuxeHHbI! pacyeT CHUXEHHS
YPOBHSI 3ByKa BC/IEACTBUE BAMSHUS aKYCTUUYECKU
MSTKOTO W CMELUAHHOrO MOKDLITUSL TEPPUTOPUH
L > (nb), cnenyer onpegensiTo NpuU YCAOBUSAX,
OroBOpPeHHBbIX HUXe, no dopmyne [3], [12]

(h, + h, ) 300
AL,p =48~ 17 + s (342)
rSl‘ Sl'
rae h. — BbICOTA LCTOYHMKA, M.,
h, — BbICOTA MPHEMHOI TOYKH, M,

— PJACCTOSIHME OT MCTOUHMKA 3BYKA 10
NPUEMHIKA, M,

r— PACCTOSIHIE OT MHIIMOTO 1300DURCHHHSE 1C-

TOUMMKA 3BYKa A0 NPUCMHUKA, M

Mpunsmeuwanns

I HaiBoabiunu wHTEPCC NpPEACTABISCT YPORCHbL 3BYKd C
KOppeKUMCH A LyMa. KOTOPLIH He TOMAXCH GbiTh YHCTHIM TO-
HoM. [Ipi 3TOM CRIEKTp LIyMa He COREPXHT 3HAYMTE/bHBIX ANC-
KPETHbIX COCTaBASIOLMX.

2 CriexTp HiyMa NpakTH4ecKH WMPOKHii U mankuu. [na
GoNbWHHCTBA IYMOBBIX HCTOYHHKOB, COCTOSIUMX U3 MHOXE-
CTBa pa3’HOOOPa3HbIX MCTOYHHKOB, APAKTHYECKM 3TO BCeraa
uMeeT Mecto Hanpumep, TakossiMu ABAAIOTCA WYMbI CTPOU-
TeAbHBIX MIOLANOK U TPAHCIIOPTHHIX IOTOKOB.

3 OtpuuarenbHbie 3Haqemm AL UTHOPUPYIOTCH, U B
9TOM ciy4ae nonaratoT AL, .

4 [Ina KOpOTKMX HHCTaHLlMH dopmyna (3 42) npeackasbl-
BAET HyJIeBOIi pe3yabTaT B 3TOM cryyae pacyeT Hano NpOU3BO-
IUTH MO TouHbIM dopmynam (3 34)—(3 40)

3.3.7.8 CHuxeHHe ypOBHS 3BYKOBOrO AaBJie-
HUSA BCAEACTBUE BAUSHUS NOKPHITUS TEPPUTOPHUHU
AL NpU CKOJb3ALWUX yrnax 6onee 30° cnenyer or-
penenmb C MOMOLbBIO NMPOUENYPbl, U3NOXEHHOM
B noapazaene 3 37 2, KaK 44 XKeCcTKOW MnoBepx-
HocTu [Ipu Takiix ycloBMAX, KOTOpble BCTpeva-
IOTCH OOBIMHO HAa KOPOTKMA AMCTAHUMSAX, MATKad
M OYeHb MATKAS MOBEPXHOCTH CTAHOBATCH OYEHDL
XOPOLIMMHM OTPaXKaTESIMK 3BYKA

3.3.8 CuuxkeHune ypoBHS 3BYKOBOrO
JABJICHUS 3KPAHAMU

3.3.8.1. [pu pacnpocTpaHeH1u 38yKa 4€pe3 Bep-
XHUI Kpait 3KpaHa (pUCyHOK 3.6), a TaKke [0 BeT-
Py CHMXXEHHE YDOBHS 3BYKOBOIO JABIEHMs 3Kpa-
HOM AL, B OKTaBHBIX [IOIOCAX YACTOT PACCHHMTDI-
BaeTcs c nomoumo cnenyrowei dopmynsi [3], [12]:

AL, =D, (3.43)
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Pucynox 3.6 — PaznuyHbie nytu MPOXOXAEHUS 3ByKa
yepes 3Kpau

Tlpu mudpakumy 3ByKa Ha BEPTHKAILHbIX pe6-
Pax 3KpaHa (CM. pUCYHOK 3.6) CHMXXEHME YPOBHH
3BYKOBOI'O NaBJIEHHMA 3KpaHOM AL, pacCyMThIBa-
€TCs C nomolubio Gopmyns! [3], [ﬁ]

AL3Kp = Dz >0, (3.44)

rae DZ — CHIDKEHUE YPOBHSA 3BYKOBOTO JIaBJIEHUS
3KpPaHOM B KaXIOM OKTaBHOM JHaria-
30He, nb.

Mpumeyanns

I Jns ouenip GONBIIMX PACCTOSHUN M O4EHb BHICOKMX 3K-
paHOB moTepu ALW, paccyuTaHHble Mo ¢opmyne (3.43), He
HOCTATOYHO XOPOLUO COBNAJAIOT C IKCMIEPUMEHTANBHBIMH NaH-
HbIMH |3]. .

2 Ilpu pacierte noTepb 3ByKa, M3Ny4aeMOTo MHOTOYMC-
NEHHBIMH HCTOYHUKAMH CTPOMTENBHAIX TUIOLANO0K M IPOMBILL~
JIEHHBIX TIPEONPUATHH, PacnONOXEHHBIX B BICOKUX CTPOEHHU-
ax (bonee 10 M Han 3emnieit), a TaKXKe OT MOLLHBIX aKyCTHYeC-
KMX MCTOYHMKOB, PAcrlONOXEHHBIX BHYTPH 3aBOILOB, HEOHXO-
IMMO HCMONB3OBATH BblpaxeHue (3.44) a onpeneneHu1s cpes-
HETO 3HAUEHMUA YDOBHSA 3BYKOBOrO AABREHUSA.

3 Ipu NpoxOXOEHWUH A0POrH Yepe3 MOHMXEHHBIH yyac-
TOK MECTHOCTH (BbICMKA) BO3MOXHO AONOMHUTENILHOE NO-
rrowcHite 3pyKka, He yurennoe B dopmyne (3.43). 310 npo-
MCXOAMT 33 CHMCT NOTNOWICHIA 3BYKA NOBCPXHOCTHIO BlE No-
HHXeHUs

3.3.8.2. CHuxeHHe ypOBHS 3BYKOBOI'O JaBne-
HIASt 3KpAHOM AL ab, cienyet paccuunThiBaTh B
3aBucuMocTi oT uucna @penens N, koTopoe or-
penensieTcs yepe3 pa3HOCTb TMH TIYTEH 3BYKOBO-
ro niyya (pucyHok 3.7). Ilng TOHKOro 3KpaHa, ToJ-
WIKHA KOTOPOTrO0 MHOTO MeHbLIE [UTHHBI BOJIHBI A,
AudpakLMs 3ByKa POUCXOAMT MPAKTHYECKH Ol
HOKpPATHO Ha ero eIMHCTBEHHOM rOPU30HTANLHOM
pebpe.

B 3tom cayyae uncno @penens N crenyer pac-
CYUTBIBATH cornacHo popmysne [3]

20

2
N = X[‘J&ﬂ + der )2 + d_lz_ - dsr ]) (345)

rie d,, — pacCTOSHUE, M, OT UCTOYHMKA 3BYKa 10
TOYKH, Nexauleit Ha pebpe nonaybecko-
HEYHOro 3KpaHa ¥ Ha MyTH, OMNpeness-
€MOM HaMKpaTyailuuM pacCTOSHHEM
MEXIYy UCTOYHMKOM M pacyeTHOH Toy-
KOif;

d,. — DacCTOSIHHE, M, OT PaCYETHOM TOYKH 10
YIIOMAHYTOH BbIlLIE TOYKH, JIEXALLEH Ha
pebpe nonybecKOHeYHOro 3KpaHa M Ha
TIYTH, OMPENENAEMOM HaMKpaTHalIuuM
DACCTOSHHMEM MEXULY TOYKOH UCTOYHH-
Ka ¥ npueMa;

d, — pacCcTOsiHWe, M, OT MCTOYHMKA 3BYKa JO
pacyeTHOH TOUKH;

d, — mMHa MpoeKuUH oTpeska SR Ha pebpo
3KpaHa, M. [Ipu pacnonoxeHnn nuruy
pacrpoCTpaHeHHUsT 3ByKa IEpIEeHANKY-
JSIPHO BEpXHel KpOoMKe aKkpaHa d, = 0;

A — [IMHa BOJHBI 3ByKa, M. JINIMHA BOJHLI
paBHa A = ¢/f ¥ COOTBETCTBYET CpenHe-
reOMeTpPUYECKOMN YacToTe OKTaBHOI IT0-

AGChI.

/77727

Pucynox 3.7 — PacnpocTpaHeHHE nyyeit 3ByKa MpH ero
ONHOKPaTHOM AMdpakuUnH Ha TOHKOM 3KpaHe

3.3.8.3. 3bdeKkT YCTAHOBKU TOHKOTO 3KpaHa
LI BAHHOTO Yucna PpeHensi pacCUMThIBAETCS M0

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

rue C, — ko3pduuieHT, B 601LUIMHCTBE Cayya-
eB paBHbli eauHuLe. [1pu 3ToM dopmy-
na (3.46) yuyuTbIBaET NOMNIOLWEHHUE 3BY-
Ka 3a CYET €ro pacrnpocTpaHeHUs Hal
[IOBEPXHOCTbIO 3EMJIM NOCJ/IE YCTaHOB-
KY4 3KpaHa. Ecy yyuThbiBaTh TaKXe U OT-
paxeHue 3ByKa OT 3€MJIM, TO 3a CYeT
06pa30oBaHUst MHUMOIO HCTOYHMKA KO-
3¢duureHT C, HEOOXOAKUMO MONOXUTD
paBHbIM 2;



K — nonpaBoyYHbIit KO3(PHUHUEHT, YYUTbI-
BAIOLLLMI METEOpPOJIOTHYECKHE YCNOBHS
pacnpocTpaneHus 3syka. Kosbduument
K paccuMThIBaeTCH COIJIACHO CRegyro-
weit dopmyne [2]:

d.d,d,
X - e-o,oos,/——-—N ‘ (3.47)

Mpu paccTOAHUAX d MEXIY UCTOYHUKOM M
pacyerHoii Toukoit menbwe 100 m (4, < 100)
K03bduuueHT K MOXHO NMOMOXUTb C TOYHOCTHIO
00 | n1b paBubIM eanHuue. Ilpu Gokosoit anud-
pakuuu 06beKTOB (CM. PHCYHOK 3.6) Koadpduum-
eHT K paBeH TaKKe EAUHUIIE.

Ipu pacyere BennuuHsl D, mpeanonaraercs,
YTO CYLIECTBYET TOJBKO OIUH IYTh MPOXOXAEHHS
3BYKa OT MCTOMHUKA O MPUeMHHKA. B npoTusHOM
cly4yae HEOOXOAHMMO TPOBECTH P AOTONHHUTENb-
HBIX BBIMMCJIEHHHA LI APYTUX MyTeH, KakK roka3a-
HO Ha pUcyHKe 3.6. B pe3ynsrate He0GX0MMMO 3HEp-
reTMYecKM CYMMHMPOBATh BKJIafibl OT BCEX MyTeit
pacnpocTpaHeHHs 3BYKa.

3.3.8.4. 119 TONCTBIX 3KPAHOB, A TAKKE 00BEK-
TOB KOHEYHO# TONMIUMHBI (Hackinu, goma) aud-
PaKIMg 3ByKa MOXET IPOUCXOOUTD ABAXKIbI — KaK
Ha NepenHed, TaK M Ha 3aJHEN KPOMKe 3KpaHa
(pucyHok 3.8). B ortiuume ot (3.46) notepu ycra-
HOBKH 3KpaHa OIpeNeNsIoTCsS B 3TOM Clyyae cie-
nyroumMm obpasoM [3]:

D, =101g3+10N,C,C5K),  (3.48)

rae N, — yucno PpeHess, KOTOPoe B OTIMYHE
oT BeIpaxkeHuUs (3.45), cnpaBeIMBOro
LIS TOHKHUX 3KPaHOB, ONpejeaseTcs
Tenepb Kak

N; = %[@ +d, +d,) +d} —dsr]; (3.49)

Pucynox 3.8 — PacnpocTparieHue ayueil 38yKa npu ABy-
KpaTHO# audpakUMK Ha TONCTOM 3KpaHe

CIT 23-104-2004

C; — k03bdHUUMEHT, PaBHBIA EAUHULE WIS
TOHKHMX 3KDaHOB, B C/ly4ae ABOIMHOI
andpakUUK paBeH Teneps [3):

_ 3o + 250
s (330

d,,— PpacCTOSHUE MEXAY ABYMS TUHUSIMHM, Ha
KOTOPbIX MPOUCXONMT NBOUHAs nud-
pakuusa 38yka. Paccrosnue d,, uameps-
eTCq B METpax.

MpuMmevyaHwus

I Bbipaxenue (3.48) ocylLlecTBIAET MNaBHBIK Nepexon B
dopmyae (3.46) oT onHOKPATHOI NHMdpaKLUKK, Koraa d, =0,
a Cy = 1, k ciiyyalo nByKpaTHoit audpakuuu, Korna d,,» A
acC =3

2 dexTHB.:0CTh IKPAHA MOXET 0Ka3aThC MEHbDILE Be-
JIMYHHBI, paccyHTaHHOU no ¢opmynam (3.43)—(3.50). 3o
BO3MOXHO B pe3ynpTaTe MHOTOKPATHOrO NepeoTpaAXKEHNA IBY~
Ka MeXIY UCTOYHHKOM M aKYCTHYECKH XeCTKUM 3KPaHOM, a
TAKKE OTPAXKEeHUs 3BYKA OT SPYTMX aKYCTHYECKH KECTKUX No-
BEPXHOCTEH. DTH MOBEPXHOCTH MOIYT pacmonarathcs Hemaje-
KO OT MyTH NMPOXOXAEHMUS IBYKA OT r0 HCTOMHMKA 1O pacueT-
HOM TOYKH.

3 Boipaxenue D,, paccuuTaHHOe B NPOU3BONBLHBLIX OK-
TaBHBIX Mosocax no ¢opmyne (3.46), He TOKHO 6bITh 6ONB-
we 20 1B Ans TOHKHX 3KPaHOB NPU OAHOKPaTHON mudpak-
M. JInst TONCTBIX 9KPAHOB U ABYKDaTHOW AM(PPaKLMU COOT-
BeTCTBYIOWEe BhlpaxeHnue D, paccuuTaHHoe no gopmync
(3.48), He nomxHo 6wiTh Gonbwe 25 ob [3].

OcnabneHue 3ByKa ¢ IOMOUIBIO ABYX 3KPAHOB
PacCcyYMTBIBAETCA C MOMOLUbI0 Gopmynbl (3.48) wis
OBOUHONM mu¢pakiud 3ByKa, Kak MOKAa3aHO Ha
pucyHke 3.9. OcnabneHue 3pyKa TpeMs unm 6onee
3KpaHaM¥ PacCYUTHIBAETCsi MPUONMKEHHO C TMNO-
MOLIBIO TOTO Xe ypaBHeHHS (3.48) BLIGOPOM ABYX
Haubonee 3@ peKTUBHBIX IKPAHOB U NpeHebperas
NEACTBHUEM APYTHX 3KPaHOB.

Aes
e: 3 Oc:
. 7 €1 ¢
> /R
3
N 3 J ? R
S g__,_,)i_—

LTI S S S

Pucynok 3.9 — PacnpocTpaserue ayucit 38yKa fpit ABY-
KpaTHON Audpakumyu Ha ABYX IKPaHax

3.3.8.5 Bonpocsl, cBsizaHHbe C BbIOODOM U
NpUMeHEHHEM KOHKDETHBIX KOHCTPYKLIM# IKpa-
HOB ¥ IPYrUX HapYXXHbIX OrpaxieHui, obecnedu-
BaloUMX TpebyeMoe 3KpaHupoBaHue 00bEKTOB, U3~
JIOXeHbI B npuaoxeHuu B [14].
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3.3.9 Camkenue ypoBus
3BYKOBOTO JABJICHHH BCJIECACTBHE BIMAHMA
Jpyrux ¢akTopos

3.3.9.1 CHuxXeHHe ypOBHs 3ByKOBOrO JaB/e-
HUSL MOXET [IPOMCXOAUTb U 32 CYET OPYTMX HO-
NOAHUTENbHBIX (PakTOpoB. OTpaxeHue 3ByKa OT
OKpyXaolKX 00beKTOB MOXET [IPHBOAMTL K 00-
Pa3’oBaHUI0 ROMOJHHUTENbHBIX MHUMbBIX HCTOYHM-
KOB lyma. 3eneHble HacaXIeHUsi MOTyT obpa3o-
BbIBaTh Nperpaay Ha MyTH [IPAMOLO PaclpocTpa-
HeHUs 3Byka. CHMXXEeHUE YPOBHS 3BYKOBOIO JaB-
JIEHMS MOXET NPOUCXOAMTHL M BCJAEACTBUE Orpa-
HUYEHHUS yrjla BUOIMMOCTH MCTOYHMKA LIyMa M3
pacyeTHON TOUKHM.

OTpaxeHus OMXKHBI pacCMaTPUBAThCS B Ka-
YECTRE MHMMbBIX MCTOYHUKOB 3ByKa. OTH OTpaxe-
HHUS OT NMOTOJIKOB WM MOBEPXHOCTEH, OoJiee vnu
MeHee BepTHKalIbHbIX ¢acanoB 3AaHMM, OGBIYHO
YCHJIMBAIOT 3BYK B TO4YKe npueMa. Dddekr oTpa-
JXKEHMS 3BYKA OT 36MHOM MTOBEPXHOCTH He JOJKEH
VYUTHIBATECA, MOCKOALKY OH BKIIIOYEH B O0IIue
dbopmynm (3.13), (3.14) B KayecTBe COCTaBIAIO-
e ALrp.

3.3.9.1.1 OtpaxeHHUs OT NPEMATCTBHIT pacCyH-
THIBAIOTCHA COTJIACHO IIPMBEAEHHON HUXE METOIH-
Ke 'TIpU CHeNYIOUMX YCIOBHIX:

® 3ePKAILHOE OTPAXEHUE MPOUCXOMUT TAKUM

obpa3oM, Kak moka3aHo Ha pucyHke 3.10;

OTpaxalolluas NOBEPXHOCTh

0

Pucynox 3.10 — Tlpuxon OTpaXeHHOTro Jiyya B pacyer-

1Y10 TOUKY R M3 MHHUMOTFO UcTOuHKKa S,|. [Tpu npoxox-

ACHIW paccTosiing r,, + r, NPSIMO Nyw OTpaxacTcs OT
NJOCKOCTM M0 YIJOM, PaBHbIM VLAY nanerius f

e BENMYMHA KOIGPULMEHTA OTPAXKEHUS OT NOo-
BEPXHOCTI 06BeKTa A0 KHA ObITh BonbLue 0,2,

o XAPAKICPHDLIE pa3aepbl OTpaxkalolleit nosep-
XHOCTY AOJKHb! ObITh BEJIMKU MO CpaBHE-
HUIO C DIMHOM BOMHBI 3BYKa, COOTBETCTBY-
Iouleit CpeaHEreoMeTPUYECKO YacTOTe OK-
TaBHO# nosiockl. [Ipy 3TOM NOJMXKHO UMETH
MECTO CJIENYIOLIEe HEPABEHCTBO:

(r, +1,
'_2‘;_—';0_)(lmin cosB)’ > A, (3.51)

So or

22

rie A — JJIMHA BOJHbI 3ByKa, M, COOTBETCTBY-
101112t CPEHEreOMETPUYECKOM YacTo-
Te f,, OKTaBHO# MONOCHl M CBfA32Ha C
3TO#M 4aCTOTOM CIeAyIOLUM COOTHO-
ureHuem: A = 340/f

r,, — PaccTosHMe, M, OT HCTOYHHKA 3BYyKa
00 TOYKHY oTpaxeuus O,
r,, — DacCTOSIHUE, M, OT TOYKH OTPAXEHUS

O no pacuyeTHOH TOYKH;

B — yron nageHus B paguaHax (CM. pucy--
Hok 3.10);

— MUHMMAaJIbHBIM pasmep (WIMHA WK
LUIMpHHA) OTpaXalollei TJIOCKOCTH
(cM. pucyHok 3.10)

ITpu HeBLIMOJHEHUH "OOHOTO M3 MEepPEYUCIICH-
HBIX BbIllIE€ YCIOBUM Mg JaHHOTO OKTaBHOTO AMa-
Na3oHa OTPaXeHUS He YYMTHIBAIOTCS.

3.3.9.1.2 Tipu pacyeTe CHIDKEHHUS YPOBHS 3BY-
KOBOTO HaBJieHUs] HEUCTBUTENbLHBIA U MHHMBIA
HCTOYHUKM PacCMaTPUBAIOTCA OTAEIbHO. YPOBEHb
3BYKOBO#t MOLIHOCTH MHHMMOIO MCTOYHHKAZ B OK-
TaBHBIX OUAIIa30HaX BBIYUCIISETCS MO CIEXYIOLIEH

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

min

rae Ly, — YPOBEHb 3BYKOBO¥ MOLUHOCTH MHHU-
MOTO MCTOYHHKA 3ByKa, Ab;
L, — ypoBeHb 3ByKOBOW MOLIHOCTH HEH-
CTBUTENBHOIO UCTOYHMKA 3BYKa, Ab;
p — k03O OULMEHT OTPaXXEHU 3BYKa, Ia-
JaoLero Mmox yrjaoM f Ha NIpernsrT-
ctBue (p > 0,2);
® — ¢akTop HaMPaBAEHHOCTH UCTOYHHUKA
B HalnpaBJIeHUY MHMMOTrO K30bpaxe-
HUS PacyeTHOH TOYKM (TOYka S, Ha
pucynke 3.10).

IIpy oTpaxeHUM 3BYKA OT OOBEKTOB C XKECT-
KMUMH NOBEPXHOCTSIMH, UMEIOLLUMX LIMJIMHIPHUYEC-
Ky opmy, KO3DOUUMEHT OTpaXeHHUs pacCUu-
TbiBaeTcs 1Mo gpopMmysne

Dsin(p /2)
p=—,
2r,

Sc

R

(3.53)

rne D — miaMeTp LUWIMHIPA,
r, — PAaCCTOSIHME MEXIY UCTOYHWKOM 3BY-
Ka U LUEHTPOM LMNMHIPA;
¢ — yroa mexay anuusistn SC u CR na
pucyHke 3.11.

&=

Pucynox 3.11 — OtpaxeHHe 3ByKa OT UHJIMHIPA



flpy OTCYTCTBMM NaHHBIX O KO3(hduUUMEHTE
OTpaXeHHUsl €ro 3HaueHUe MOXET ObITb NpHOIHU-
KEHHO OLleHEeHO ¢ noMoubio Tabanuer 3.20.

JInsi MHUMOTO MCTOYHMKA 3BYKa BETMHYHUHbBI P
v @ BHIYMCARIOTCA OTAENBHO B COOTBETCTBUM C
MyTeM MPOXOXAEHUS OTPAKEHHOTO 3BYKOBOTO J1yya.

Ta6nuua 3.20 — Koddduuuenr oTpaxkeHns p

ObbekT p

[Tnockas XecTKas MOBEPXHOCTh 1,0

CreHbl 31aHUi ¢ OKHAMM C HeOOAbLUUMH 0,8
yKDalleHUSAMH WIH 3PKEpOM

Crennl 3aBonoB U dhabpuk, 50 % nosepx- 0,4
HOCTH KOTOPbBIX 3aHATa OTBEPCTUSIMM, pa3-
HbIMM YCFaHOBKaM# U Tpybamu

OTKpbITble YCTAHOBKM (TpYObI, OaliHy U T.0.) 0

3.3.9.1.3 IMpubnuxeHHAA OLUEHKA OTPAXKEHUS
3BYKa OT BEpPTUKAIbHBIX [TIOBEPXHOCTEHN TUIIA BHE-
LIHUX CTEH 3NaHUK MOXET MPOM3IBOAUTHECH TAKKe
¢ oMol GopMyJibl, npusenerHoii B 3.3.7.3. Ina
3TUX UeJIei HEOOXOMUMO BOCIIONB30BATHCS PUCYH -
KOM 3.3 ¥ CYMUTaTh, YTO OTPaXawollasd IMIOCKOCTh
P gaBnsercsa BHEIUHER CTeHOMU. PacueT MPOM3BOAUT-
Cfl Ha OCHOBE BBIYMCJICHHS Pa3HOCTH UTUH Ips-
MOTO 7, ¥ OTPaXEHHOTO 7, yYeH.

MMpumMevyanus

1 Ins 3¢ EKTHBHOTO OTPaXeHUSA 3BYyKa HeOBXOAUMO,
4yTOOBI CTEHA B TO4YKE OTPaXeHUs GbLNa UIOCKOM, No KpaitHed
Mepe Ha PAacCTOAHUM OJHOW MIMHBI BOJNHbBI CaMOM HU3KOH
YaCTOTHI B CIIEKTPE LyMa.

2 MockonbKy OTpaKeHUe YCUIHBAET 3BYK, TO 3HAK ALOTp
HOJUKEH ObITh OTPULATENBHBIM.

CIT 23-104-2004

3 B cnyvae CywcCTBOBAHUS HCCKOABKHMX OTPaXaiouIuX
MOBEPXHOCTCH UX BKJIAN CYMMMpYETCH.

3.3.9.2 [Tosiochl 3eNeHbIX HACaXAECHHUH AaloT
CYLUECTBEHHOE CHUXEHUE YPOBHE 3BYKOBOrO AaB-
nenus AL, TOMbKO B Cly4asx, KOrla OHU SIBJA-
FOTCA AOCTATOYHO MIOTHLIMU. st 3TOro Heobxo-
AMMO, 4TO6BI OHM 00pa3oBbIBANM MOJHYIO Mpe-
rpagy Ha MyTH MPSMOrO pacnpoCTPaHEHHs 3BYKa,
T.€. YTOObl He ObLIM BUAHBLI OTAEbHbIE YYaCTKU
NyTH Yyepe3 pacTUTeNbHOCTb. CHUXEHHUE MOXET Ofl-~
PeAeAAThCS YHaCTKOM MOJIOCh! BOMW3U UCTOYHHKA
IUTHHOH d| UM Y4aCTKOM [10.10Chl BOIU3YU pacyer-
HOW TOYKM ANUHOH d,,_UnH OOOMMM Y4acTKaMu
ITUHOM d| ¥ d,, KaK NMOKa3aHO Ha pUCyHKe 3.12.
[lpu BelyMCAEHUM LTMH d, U d, pajiuyc KpUBOM
MOXET ObITb B3AT paBHbIM MpuMepHo 5 kM. C apy-
Tro¥ CTOPOHBI, y4aCTKU ATMHO#M d| U d, MOTYT 6bITb
B35iThbl BAOJIb Ty4Yeit, MPOXONALLHMX 0] YIJIOM 15° k
MTOBEPXHOCTH rpyHTa [3]. CHHXeHHe YPOBHSA 3BY-
KOBOTO xaBjieHUs AL, Heo6XOMMMO OnpenensTs
B OKTaBHBIX IIOJIOCAX YAaCTOT U B 3aBUCUMOCTH OT
oOuien INMHBI d/= d, + d,, M, ipoxodumoit 3BYy-
KOM 4epe3 IUVIOTHYIO JUCTBY YYacTKa IOJOCH 3e-
JIEHBIX HACAXACHUH.

Cuuxenue AL, OObIMHBIMH MHOTODSIHBIMH
[T0JIOCAMHU 3€JIEHBIX HACAXKAECHUH C [UIOTHBIM NPU-
MbIKaHMEM KDOH [epeBheB MexXny coboi u c 3a-
NOJHEHUEM MOAKPOHOBOI0 MPOCTPAHCTBA KycTap-
HUKOM CNeYET ONPEAEISATh COTJIACHO CAeayolei

¢dopmyne 1 Tabnuue 3.21:

B npu 10 < d, <20;
Qyendy Tpym 20 < df < 200.

AL, = (3.549)

T\

%
PacueTHas

Jechast noaoca

Pucynox 3.12 — Onpeacactie paccTostis

Ta6nuua 3.21 — [ocrosunas B u koadpuuuent o 1

CpeaHereoMeTpuycckan 4acToTa OKTaBHO# nofocki, [
Bennynnua
63 125 250 500 1000 2000 4000 8000
B, ab 0 0 | 1 1 1 2 3
Uy, AB/M 0,02 0,03 0.04 0,05 0,06 0,08 0,09 0.12
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Pucynox 3.13 — Tipumepbi pa3BuBKM TEPPUTOPHM B OKPECTHOCTH JMHMM METPO Ha YYACTKH, OTIMYAIOLUIMECS MO
YCIOBUAM pacnpoCTpaHeHHus LIyMa

IIpu BLITONTHEHMH MPUGIMXEHHBIX PacYeTOB
MOXHO BOCINO0J1b30BaThcs HOPMYIOH

ALy sen = Cp sy, (3.55)

rne oy ... = 0,08 — cpeaxee 3HayeHUE NOCTOSH-
HOM 3aTyxaHusl, ab/m, [13].

Ilpumeyauwus

1 JlepeBbsi M KYCTADHUKYU ABNAIOTCA FUTOXHMH GapbepaMu
LIS luyMa. 3aTyXaHue 3BYKa 3a CUET IKPaHNPOBAHMSA UMM LIyMa
OKa3eBaeTcA B o6ieM HeBesuko. ONHaKo UX KOPHH NPUBOAAT
K TMOPUCTOCTH MOACTUNAIOWIEH NOBEPXHOCTH, HAX KOTOpOiL
pacripocTpaHnetcs 3ByK. [losaTomy HaubonsLumit 3¢ dexT B oc-
nabneHuu 3syka obecnevuBaeTcs He B PE3YALTaTe 3KPaHUPY-
oulero neHCTBHA pacTUTENBHOCTH, A 32 CHET YBENUYEHHUS CHHU -
XKEHMS 3BYKa NOACTHNAIOWEH MOBEPXHOCTbIO, KOTOpOE yuM-
TIBaeTcs nonpaskoit AL, . OnHaKo ecu JUCTBA NIIOTHOH pa-
CTHMTENIbHOCTH NEPEKPhIBAET XOL 3BYKOBLIX JIyueil NOJHOCTbIO,
TO BO3HHKACT AOTIOAHMTENbLHOE 3aTyXaHWe 3ByKa. YYWTbIBae-
Moe unenoM AL .. Jlec, nonocsl HacaXOeHUH eCTECTBEHHOH
PaCTUTENBHOCTH, 3a00p M3 KYCTapHUKOB — BCE 3TC MOXeET
ObiTh NpHMepamMit NNOTHOM pacTUTCAbHOCTH. [oible Xe cyubs
H TONBIC CTBOAbI ACPEBLEB HH K KaKOMy JOMOTHHTCABHOMY
NOTAQWEHHID 3BYKa 1C MPHBOAAT.

2 Qopmyasl (3.54) 1 (3.55) MOXHO MCIO1b30BaTh NpH
LWIHPHHE NOJOCH 3eACHbIX Hacaxaeinit He 6once 200 M [ns
yaacTka ayth d; > 200 M npuHimaT AL, paBlbIM 3Have-
HIIO, COOTBCTCTRYIOWICMY a’/ = 200 M. CinipKeHNe YPOBHA 3BY-
KOBOTO 2aB.ICHS TOAOCAMMH 3CACHBIX HACIKIACHIIL CACAVCT VHli-
ThIBATL TOALKO PN PACHCTC YPOBHCH 3BYKA HA OAQWAAKAX
OTAbING MHKPOPAHOIIOB 1 TPVIN AILTHIN 20MOB, Ha Nowaa-
Kax JACTCKHN QOWKOIbLITBIX )"lpC)K"lCHHfI HHA YHACTKAaN WKOA

3.3.9.3. CuMxeHte ypOBHSI 3BVKOBOIO napie-
Hus AL, (ab) scnencTsiie orpaviuenus yria su-
JAMMOCTH YAKLbI MM JOPOTY K3 PACYETHON TOUYKU
cienyeT Ofpenensitb No GopMmyne

180
ALy =10lg=—, (3.56)

roe o — Yroj BUAMMOCTH HE3KPAHMPOBAHHOIO
y4acTKa VAKUBI KM JOPOTH U3 pacyeT-
HOM TOYKH, rpan. (pucyHox 3.13)[11].
24

3.4 Pacier oxuaaeMbIX YpOBHe#H 3BYKa
OT IBHXXYIMIHXCH 00BEKTOB

3.4.1. Ha cenuTebHOI TeppUTOpPUU B OKPECT-
HOCTH Ha3eMHbIX OOBEKTOB METPOIIOUTEHA MOTYT
pacronaratbCcsi HeCTallMOHaPHBIE UCTOYHUKH He-
NOCTOSIHHOIO LUyMa, TaKue, KaK PeIbCOBBIN U aB-
TOMOGMNIbHBIN TpaHcnopT. LIlyMoBO# Xapakrepuc-
THKOH MOTOKOB PEJILCOBOrO TPAHCIIOPTa SBASIOT-
Cl MaKCUMAaNbHBIA L, | ¥ SKBUBANEHTHBIA L, .
YPOBHM 3BYKa, M3MepeHHbIe B ABA, a WA aBTo-
MOBHJIBHOTO TPAaHCMOPTa HOPMUPYETCS TOJLKO 3K-
BUBAICHTHHIN YPOBEHb 3ByKa L, ..., ADA.

3.4.1.1 Ilpn paccMOTpeHHH IBUXYLIMXCSA
0OBEKTOB UX MOXHO pacCMaTpUBaTh B 3aBUCHMOC-
TH OT MX Pa3MepOB, DACCTOSTHUS A0 HUX ¥ ADYTHX
YCJIOBHMiI KaK TOYEYHbIE WM KaK JuHelHbie. [Ipu
O4eHb OOJILLUIMX PaCCTOSAHUSX OTAE/NbHbIE OOBEKThI
M3/Iy4aloT WYM Kak cPepHUyecKue TOYEYHbIe HC-
TOYHHUKM U TOrAA CHMXEHME 3BYKA C PACCTOSIHHU-
eM MPOUCXOAUT MO 3aKOHY

ALp.\c =20 lg(r//'o), (3.57)

roe r — paccTosiHMe Mexay o6beKTOM if MPUen -
HOM TOUKOQit, M;

Iy — DPAacCTOsiHIe MexXay O0BEKTOM 1 ornop-

HOM TOUKOM, M.

MOpunsmecyannc— flonpasra S, HACTOTHO HE s
CHMA 11 MOACT NPHAICHSITLCS ZL1S1 PACUCTA CHITACHIS YPOBIIS
IBYKA KAK B OKTABIBIX IHMAMA3OHAN, TAK M C KOppCKUICit A.

3.4.1.2 Tlpu pacCMOTPEHHH TPAHCMOPTHBIX
MOTOKOB BOJMIM3M pacyYETHOHW TOYKM MOCHEAHUE
MOTYT pacCMaTPUBAaThCH 3a4aCTYIO KaK JIMHEHHbIE
HWCTOYHUKH 3BYKa C LIMIMHADPHUYECKOH pacxomu-
MOCTBIO. B 3TOM criyyae OTHOCHTENbHOE CHUXEHME
ypoBHsi 3ByKa AL, 8 CBOGOLHOM MpPOCTpaHCTBE
ONMCHIBACTCA Cenyled GopMynoi:



,
ALy, = IOIgg, (3.58)

rAe r — KpaT4yaillee pacCTOSHUE MEXIY TpaHCIop-
THOM JIMHUEN U MPUEMHOI TOYKOH, M;

Iy — KpaTyaillee PacCTOSHHUE MeXLy TpaHC-

NOPTHOM NMUHUEN U ONOPHON TOYKOMA, M.

Opumeuvanus

| Monpaska AL, ., onpenensesas dpopmynoit (3.58), ua-
CTOTHO HE3aBHCHMa M MOXET NMPUMEHATBCH [LNA pacyeTa CHHU-
EeHUS YPOBHA 3BYKA KaK B OKTABHBIX MOJIOCAX YaCTOT, TaK M
¢ Koppekuueit A.

2 ®opmynoit (3.58) Heo6xoAMMO NMONB30BATLCS MPH pac-
ycTe 3IKBUBAIEHTHOTO YPOBHS 3BYyKa, MPOM3BOAMMOTO aBTO-
MOBHIBHBIM ¥ PERLCOBBIM TPAHCNOPTOM.

3.4.1.3 B cyyae, KOrna NpoTsDKEHHbIH JIMHEN -
Hblff HCTOYHHK 3BYKA KOHEYHOM IUITMHBI [ MOXHO
MpPeACTaBUTb B BUIE CYMMBI HEKOTEPEHTHBIX U3y~
yarejei, CHUXEeHHE YpOBHA 3BYKa B CBOGOIHOM
[IPOCTPAHCTBE OITHUCHIBAETCH CEAYIOLIEH GOpMYOWH:

AL = 101g arctg(rl/Zro) —IOIg(arCtg(:/zr)),
0

(3.59)

rie r — pacCTOAHUE MEXIY NPHEMHOI TOYKOM U
JIMHUEH 1O MEePreHAMKYISAPY K Hell, M;

ry — PacCTOSIHWE MeXIy OMOPHOM TOYKOH U
JIMHMEHN IO NepreHauKyaspy K Heil, M.

[fpuMevaHus

1 Tlonpaska ALM, onpenensemas dopmynoti (3.59), ua-
CTOTHO HE3aBUCUMA U MOXET NPUMEHATHCH JUTS PAacyeTa CHU-
KEHHS YPOBHA 3BYKa KaK B OKTaBHBIX OUAMNa3oHax, TaK M C
Koppexuue A.

2 [Ipu pacyeTe MaKCHMaNbHOIO YPOBHA 3BYKA, BbI3BaH-
HOrO MpPOXOOALMM COCTABOM PebCOBOrO TPAHCMOPTA, Heob-
XOOMMO MoJb30BaThCsA popmynoit (3.59).

3.4.2 PacyeT 3KBMBaIEHTHOTO YPOBHS 3BYyKa,
€030aBaeMOro Moes3namMu MeTpo, HeOOX0AUMO Mpo-
U3BOAUTL COMNACHO cnenytowei popmyne:

Ly s =2+101g(n) +24,91g(v) -

-101g(r) + 10 1g()), (3.60)
[I€ n — YKCNO Map Moe3noB B yac, nap/d;
V — CKOpOCTbL ABIXEHMUSA Nnoe3aa, KM/u;
I — PpAacCTOsIHME MeXUIY NMPHEeMHOMN TOYKOIl U
OCLIO TVTH. DIMKATICTO K PACUETHOM
TOUYKE, M;

[ — nnauHa noesna, M.

3.4.3 PacueT 3KBUBATEHTHOrO ypOBHS 3ByKa,
€030aBaeMOro NMPUropoaHbIMHU 3NEKTPOIOE3NAMH,
HEOOXOAMMO MPOM3BOAUTL COTNIACHO CEAYIOILEei
dopmyrne:

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

~101g(r) + 10 1g(/). (3.61)
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3.4.4 Pacuer 3KBMBAJICHTHOIO YPOBHS 3BYyKa,
CO3[1aBaeMOro MacCaXUPCKUMU Moe3naMu, Heob-
XOOUMO MPOKM3BOAMUTD COIMTACHO creayoulei dop-
Myne:

Ly 5 = 20,4 +101g(n) +16,61g(v) -

—10Ig(r) + 10 1g()). (3.62)

3.4.5 PacyeT 3KBUBANEHTHOTO YPOBHS 3BYKA,
€O30aBaeMOro IPy30BbIMHM MOe31aMK, HEOBXOMU-
MO MPOU3BOAMUTHL COINIACHO creaytouleit dpopmyne:

Ly ke = 25,6 +101g(n) +16,61g(v) -

3.63)
~101g(r) +101g(1). (3.63)
3.4.6 Pacyer MaKCMMaJbHOIrO YPOBHS 3BYKa,
CO3aBaEMOT0 [10€3[aMH METPO, HEOBXOIUMO Tpo-
M3BOIMTb COIJIAaCHO CNeAyloweit hopmyse

L max = 27,7+3518(V)+101g(il£t_g_(rw).

(3.64)

3.4.7 Pacyer MakCHMAaJlbHOrO YPOBHSI 3BYKa,
€031aBaeMOTr0 TIPUTOPONHBIMY IJIEKTPOIIOE3AAMM,
HeOOXOAMMO MPOM3BOANTh COIACHO CJICAYIOLIEH

topmyne:

Ly max = 36,8+ 34,91g(v) + 10 lg(w].
(3.65)

3.4.8 Pacyer MakCHMaJbHOTO YPOBHS 3BYyKa,
CO31aBaeMOr0 MacCaXUPCKUMHU Moe3naMu, Heob-
XOOHMMO TIPOMU3BONHTH COMNACHO cnenymwolueit dop-
Myne:

LA mar = 27,68+ 331g(v) + 10 lg[ﬂc_t_g.(’_‘[ﬂ).

(3.66)

3.4.9 Pacuer MAKCHMAIBHOTO YpOBHS 3BYyKa,
CO31aB4EMOTO [PVIOBLIMI HOe3AaMM, Heobxoau-
MO MPOM3BOAMThL COFJIACHO caenyoweit hopmy.e:

Ly e = 40,5+ 26.61g(v) + lmg( ﬂc—‘%(,/—/ﬂ}

(3.67)

MpumMmevanns

I Ha yuyacTkax xefe3HOAOPDOXHbBIX MYTEH, YAOXEHHBIX
Ha JepeBsiHHbIE WNaabi, HeoOXOLHMO YYMTHIBATh MOMNpPaBKY
AL,, = —2 aBA. Ha yyacTkax Xe1e3HOBOPOXHBIX myTeil ¢
OTKPBITHIMU CTHIKAMH PEALCOB CledyeT YYMThiBaTh NMOMpPaBKy
AL, = +2 nBA.

2 Mpu suibope ko3ddmunenTtor 8 opmynax (3.60)—
(3.67) 6biAM UCMONB30BaHbl IKCNEPUMCHTANILHBIE NaHHDIE,
npuseneHHble B pabotax [9), {10].
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3.4.10 Pacuer 2KBUBAJIEHTHOTO YPOBHS 3BYKa,
CO30aBaeMOro aBTOTPAHCMOPTHBIMM TOTOKaMu C
ydaeTom nonpaBok AL, , ALy, WAL, K L, . nipu-
BelleHHbIX B Tabnuuax 3.22—3.24, HeoOXoAUMO Boi-
MONHATE no GopMmyne

Ly e =16,2+101g(N)+13,31g(v) +
9lg(1+ £) +101g(r),

rae N — WHTEHCHBHOCTH ABMXEHUs TPAHCTIOPT-
HBIX MOTOKOB B «4aC MWK», aBT/\;
V — CpenHSAS CKOPOCTb ABYKEHUSA TPAHCTIOp-
THBIX MOTOKOB, KM/Y;
P — pnons rpy3oBoro 1 06LLECTBEHHOTO TPaH-
criopta B oflieM noToke, %.

(3.68)

Ta6nuua 3.22 — HNonpaska AL,,

Yucno nonoc asuxeHus poporu| 2 4 | 68
B 060MX HanpaBneHHUIX

[Tonpaska AL, k L, ,,,, KABA 2 1 0

Ta6nuua 3.23 — MNonpaska AL,,

Bun noxpertus [Monpagka
Npoe3Xeil 4acTH AOPOTH AL,,, nbA
AchanbTobGeTOHHOE MOKPLITHE TIPO- 0
€3XEH yacTu moporu
HeMeHTHOGETOHHOE NOKPLITHE NPO- 3
€3XEeH YacT JOoporu

Ta6nwuua 3.24 — Ionpaska AL,,

[TponoNBHEIA YKIOH YIHLBI 2 4 6 8 |10
WM DOporu, %

Honpaska AL, k L, .1 0 {051 1 | 1 ]15)2

(aBbA) npu nmone rpyso-
BbIX aBTOMODUAEH, aBTO- 3 1 [L5]2.5]3.5]45

6ycos 11 Tpoancitbycos B} 201 1 [2,5]3.5/4.5] 6
CYMMapHOM YMCJIC TpaHC-

MOPTHBLIX CPCACTB B MOTO- 4011512514 155]7
ke, % 1001151 3 15 16,5] 8

Mpumcuanung

I LLyMoBOIT XapakTCPUCTHKON aBTOTPAHCNOPTHLIN NOTO-
kop B cootseTeTBi ¢ TOCT 20444 siBasieTCst OKBHBLICHTHBII
VPOBCHL 3BYKA. YCTaaBausacMblit 8 7.3 M OT ocy kpaiincii
NOJOCHE ABIKCHIUS HA BBICOTE 1.5 A OT NOBCPAHOCTH 3CAII

2 TIpn sudope xoxdduuieniton 1 opavie (3.68) ol
UCTTIOABLIOBANDE ORCICPHMCHITAILILIC JAUHLIC. [IPHBCACHITBIC
B |9]. [10].

3.4.11 Oxunaemblit 3KBHBaNEHTHbIK YDPOBEHb
3BYKQa, CO3JaBaeMbli TPaMBaAMHU, OTIPEAENSETCS Ha
paccTossHUHM 7,5 M OT ocu brvokaiiiero nyTd 8 AbA
no gopmysne

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

(3.69)
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PacueTHblit
OcxoBaHue nyTH AL,,, nBA MaKCHManbHbIH
YPOBEHb 3BYKA,
aBA
HnansHo-necyaroe 0 82
[MnanpHo-1webe- +4 86
HOYHOE
To xe, Ha MoHO- +1 83
JIUTHOM 6eTOHHOM
" | muTe
MoHonutHO-6e- +10 92
TOHHOE

®opmyna (3.69) nonyyeHa ¢ MomouIbIO pabo-
Tol [15] ¢ yueToM npumevaHnus 2 nyHkTa 3.4.1.2.
®opmyna yuuThIBAET 3aBUCHMOCTH HCKOMOTO YPOB-
HA 3ByKa OT CpelHeil 4acOBOH HWHTEHCHBHOCTH
IBVOKeHMs TpamBaeB N B TeueHME YEThIPEXYaco-
BOTO nepuona ¢ HauOONbLIEH WHTEHCHBHOCTLIO
OBYOKEHUS [UI% AHEBHOIO BPEMEHH WJIM OT HHTEH-
CHUBHOCTM ABMXEHUS B Haubosnee niyMHbIH yaco-
BO#t mepuon uovunoro BpemeHu. [lonpaska AL,,
YYUTBIBAET BIMAHUE OCHOBaHHSA IyTH B IBA u on-
penensieTcst cornacHo rabauue 3.25.

Ta6bnuua 3.25 — Ilonpaska AL, ,

—

3.4.12 OxunaeMbIii MaKCMMaJNbHBIA YpOBeHb
3ByKa, OBA, co3naBacMblif TpaMBasMM, ONpeEnde-
JIIeTCA Ha PacCTOSAHUU 7,5 M OT ocH GyrKaiLuero
IyTH TpaMBas C NOMOILbIO NOMPaBOK AL,,, AL,
1 AL,,, npuBeneHHbIX B Tabnuuax 3.25, 3.26 u Ha
pucynke 3.14.

MMIpumMeuaHnuns

I [TonpaBka AL,,, y4yuTblBaKOLIAA BIMUAHHE OCHOBAHMSA
nytu 8 ABA, onpefenseTca cornacHo tabnuue 3.25.

2 Nonpaska AL, ;. yuMThIBalOWAA CHUXKEHHME WIYMa B 3a-
BUCHMOCTH OT PacCTOSHMUS OT OCH GnMXKadLero nyTu a0 pac-
4YETHOM TOuKKM B 1BA, MOXCT OnpeneasTbCsi WISt Tpampas 1o
yRpOWEeHHON HoMorpamMme prcyHka 3.14 |15). CornacHo rpa-
UKy 370 paboThl YMERbLICHME MAKCHUMALHOTO YPOBHA NPO-
HcxonuT Ha 6 nBA npu ysenuyeHitM pacCTOSHMSA B IBAa pasa
BIAOTL 40 45 M.

3 MNonpaska AL,q. YIMThIBAIOWAS BAMSHIE OTPAXCHHOIO
asyka B ABA. onpeaenseres cortacno Taduue 3.26 MMonpas-
Ka HAXOIHTCS B 3aBHCHMOCTH OT OTHOWCHIIS BLICOTHI pacHcT-
HO TOMKM A1, | K WHPHHE YANUDI B neaay dacagani szaingit.
BhicoTa pacueTHOM TOUKM A, 1141 NOBCPNIIOCTHIO TCPPUTO-
pitit npuiitMaeTes B ofuiem cayuae pantoit 1.2\

Ta6nuua 3.26 — Ilonpaska AL,

[IByCTOpOHHAS 3acTpoKKa
OgnHocro-
Tun 10} h B
3ACTpORKM | :;"z;’:( . THOWeHHE Ay o/
P 0,05{0,25} 0.4 10,55] 0,7
AL, abA 1,5 1,5120125) 3 135




AL, nb
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Pucynox 3.14 — Ilonpaska AL,;, CBA32HHaRA CO CHMXEHMEM YPOBHS 3BYKa B 3aBUCHMOCTH OT PacCTOSHHA OT
Mpoe3xXei YacTH yAKLB 1O TpamBas

3.4.13 PacyeTHbIil CIEKTp TPaHCIOPTHOIO
IyMa y Hapy>XXHOI'O OrpaxIeHHs 34aHUs Onpeje-
JIIETCS 110 PaCCYMTAHHOMY OXHIAEMOMY YPOBHIO
3ByKa B ADA ¢ NOMOUIbIO OTHOCHUTENBHBIX CIIEKT-
POB. DTH 3HAYEHMSI OKTABHBIX YPOBHEH NpuBene-
Hbl B Tabnuue 3.27 OTHOCUTENBHO YpOBHS B ADBA.

3.4.14 Tonpasku AL, rp K CHIXKEHUIO YPOBHS
3BYKOBOI'O XaB/icHUs, BI3BAHHbBIE MTOACTUIAIOLLEH
[TOBEPXHOCTLIQ BOIU3U TPAHCINIOPTHLIX MarucTpa-
JIed, OMUCLIBAIOTCA HOpMyNnamu, TpUBENEHHBIMU
B nioapaszene 3.3.7.

3.4.15 CumxeHue ypoBHe#t 38yKa AL, xp* 1BA,
3KpaHaMy OeCKOHEYHOM UIMHBI OT PENbCOBOTO U
aBTOMOOWJIBHOTO TPAHCIIOPTa CJAEAYET ONPEAENATD
cornacHo ¢opmyrne

AL, .o = AL, (3.70)

IKp = 3Kkp B

rae AL — BenuyuHa, nBA, omnpeaensemas
ro Tabnuue 3.28 B 3aBUCHUMOCTH
OT pasHOCTH IJIMH ITyTed POXOX-
JEeHUS 3BYKOBOTO ny4ya §, M, rnpu

TIPUHATON BBICOTE 3KpaHa.

A 3kp B

Tabnuua 3.27 — ITonpaBKH K OTHOCHTENbHBIM CIEKTPAM TPAHCHOPTHBIX WYMOB

Cpcmicrcomerpuqcmue 4acToThi, [‘u, B OKTaABHbIX NOJOCAX 4aCcTOT
McTounmk wyma

123 250 500 1000 2000 4000
ABToMOOHMAbHBITT TPAiCNOPT +2 -1 -4 -4 -7 =13
Tpansait -2 +3 -3 -6 -8 —13
[TaccaxnpcKHe H rPY30BLIC N0E31a HAa 31CKT- + +1 -1 ) —-10 —-18
PHYUCCKOH Tsire
[Tpuropoaibic 3eKTpOIIOC3ga —4 -2 Q -3 -1l -19

TabGnuua 3.28 — Cumxenne ypoBus 38yKa AL, skp B W11 TPAHCNIOPTHBIX NOTOKOB

8 M 0,005 0,02 0,06 0,014 0,028 0,48 0,083 1.4 2,4 6
AL, p 6 3 10 12 14 16 18 20 22 24
1bA
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Pa3HoCTb ANUH NyTeil MPOXOXAEHMUS 3BYKOBO-
ro jiyya 3, M, B COOTBETCTBMH CO CXEMO# 3KpaHa,
NpUBEAEHHON Ha pucyHke 3.7, cnemyeT onpene-
ATk N0 popMyne

s=d,+d, —d, 3.71)

d

se

rne — pacCTOSIHUE, M, OT MCTOYHMKA
3ByKa 10 TOYKH, JiexalueH Ha pe6-
pe nojaybecKOHEYHOro 3KpaHa M
Ha NyTH, OTIpenesisieMOM HauKpaT-
YalUIXM pacCTOSTHUEM MEXIY UC-
TOYHUKOM M PacUETHOW TOYKOIA;
paccTosHHE, M, OT pacCyeTHOM
TOYKH 110 YIIOMSIHYTOH BBbILLUE TOY-
KH, nexauleit Ha pebpe nonybec-
KOHEYHOro 3KpaHa W Ha IyTH, OIl-
penensieMoM HauMKpaTyaHlUMM
PacCTOSTHUEM MEXIY UCTOYHUKOM
Y pacyeTHOH TOYKOIiA;
— pacCTOssHHEe, M, OT MCTOYHHKA
3BYKa 0 PacyeTHON TOYKH.
3.4.16 CuuxeHue ypOBHS 3BYKa 3KPaHOM KO-
HEYHOU utnHbl AL, oK’ nBA, cnenyer onpenensts
no dopmyne

AL,

er

d

sr

AL

A 3Kp @ A

n?

_ (3.72)

Ta6nuua 3.29 — Camkenne yposus 3syka AL,

roe AL

Asxpo — MEHBLUAK U3 BETMYMH AL, H

AP Q
AL, X 0 nbA, oripenenseMsbIx ho
Tabnuué 3.29 B 3aBUCHMMOCTHU OT

BENUYMHBI AL, xp B

A, — nonpaBska, n1bA, onpenensemas
no tabauue 3.30 B 3aBHCHMMOCTH

OT Pa3HOCTH BeNUYMH AL, | o ¥
AL, p 0y’

MMpumeuanue — Beruinnn ALAMMl WAL, oo

OMNpenensioTCs B 3aBUCUMOCTH OT YIJIOB O, M O, 1104 KOTOPbI~
MY BHAHbI Kpas 3KpaHa, COrNacHO PUCYHKY 3.15.

JKpaH-CTeHKa

W

R — pacyeTHas Touka
Pucynox 3.15 — Bua cBepXy 9KpaHa KOHEYHOM JUTMHBI

npH 3azaHHoM yrae o, (i = 1,2)

9Kp a;
0, M @,, rpan. 45 50 55 60 65 70 75 80 85 90
ALy o, 5o BBA CHUXCHHE YPOBHA 3BYKa Aly, o ¥ AL, e . nBA, npy naHHOM yIJie o, ¥ Q,, Ipan.

6 1.2 1.7 2,3 3,0 3,8 4,5 5,1 5,7 6,0 6
8 1,7 2.3 3,0 4.0 4,8 5,6 6,5 7,4 8,0 8
10 2.2 29 3.8 4.8 58 6.8 7.8 9,9 10,0 10
12 2.4 3.1 4.0 5,1 6.2 7,5 8,8 10,2 11,7 12
14 2.6 3.4 4.3 5.4 6,7 8,1 9.7 1.5 13,3 14
e 2.8 3.6 4.5 5,7 7.0 8.6 10.4 12,4 15.0 16
18 29 3.7 4.7 5.9 7.3 5.0 10,8 13,0 16.8 18
20 3.2 39 49 6.1 7.6 9.4 11.3 13,7 18,7 20
22 33 4.1 3.1 6.3 7.0 9,8 1,9 14,5 20,7 22
24 | s 4.3 5.8 6,5 82 | 102 | 126 | 154 | 226 24

Ta6nuua3.30 — INonpaska A, B 33BHCHMOCTH OT PasHOCTH BeauyuH AL, ..., — AL, \p o,

8Ly pa, = BLasgay | O 2 4 6 8 10 | 12 ] 14 | 16 | 18 20 | 22
nBA
A, GBA o | 08 {15201 24| 261 2829|2930} 30]30
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3.5 Hopsinoxk noadopa MeponpusATHiA
no obecneyeHuo TpedyeMoro CHHXEHHA UIyMa

3.5.1 llocne ompenenenus seaudyuH Tpedye-
MOTO CHMXKEHUS YDOBHE LiyMa B pacYeTHbIX TOY~-
Kax cornacHo 3.1.9 cnenyer UCTOYHMKU, WYM OT
KOTOpbIX TPEOYETCS CHU3UTh, Pa3MECTUTh Ha Tep-
putopuu o6beKTa B MecTe, Haubonee ynaneHHOM
OT pacyeTHbIX TO4eK. IIpuyeM 3TH HCTOUHMUKHU U
30aHUS1 WU COOPYXEHHUSI, B KOTOPBIX OHM pacro-
JIOXKEHBI, CNeNYET pasMelliaTh TaKUM 06pa3om, 4To-
Ob1 Haubonee MHTEHCUBHBIE ObUTH 3KPaHUPOBAHbI
OT PacyeTHbIX TOYEK 3TAHUSMU WK COOPYXKEHUS -
MU C MEHEE UHTEHCUBHBIMUY UCTOYHMKAMM LIYMa.

3.5.2 Uanyyaouwme KOHCTPYKUUA HCTOUHUKOB,
LLIYM OT KOTOPBIX TPeOYETCA CHU3UTD, a TAKXKE OKHA
¥t IBEPH NOMELIEHU, B KOTOPbIX OHU YCTAHABNH-
BalOTCA, C/EAYET, [0 BO3SMOXHOCTH, OPUEHTHPO-
BaTb B CTOPOHY, IPOTUBOIOJIOXHYIO HAallPaBIeHH -
AIM B pacyYETHbIE TOYKH.

3.5.3 Tlocne BbIMONHEHHUSA apXUTEKTYPHO-ILIa-
HUPOBOYHBIX MEPONpPUSATHH cornacHo 3.5.1, 3.5.2
HEOOXOAUMO NPOM3BECTH MEPEPACYET OXKUIAEMBIX
YPOBHEH LiyMa ¥ TpeOyeMOro CHUXEHUs YPOBHE!
IIyMa UCTOYHUKOB, K KOTOPHIM ObUIM MpPUMEHE-
HBbI BbILIEYKA3aHHBIE MEPOTIPUATHS.

3.5.4 [Topbop CTPOUTENBHO-AKYCTHYECKUX ME-
PONpPUATUI TOCNE BBIMONHEHUS APXUTEKTYPHO-
TUTaHMPOBOYHBIX MEPONPHUSATHI CNIEXYET BHITIONHATS
B HayaJie 111 KCTOYHUKOB C MaKCUMaJIbHBIMHU Tpe-
6OBaHMAMM MO CHHXXEHMIO YPOBHEH LIyMa.

3.5.5 OCHOBHBIMH CTPOUTENLHO-AKYCTUYECKHU -
MU MEPONIPUATHAMHU MO CHUXEHUIO LIIyMa UCTOY-
HUKOB Ha 0OBEKTAX METPOITONIUTEHA SIBASIOTCA:

- TS BEHTUIASLLMOHHBIX CUCTEM, KOMIIpEccop-
HBIX, CKPYOOEPHBIX U T.M. — YCTAaHOBKA [/YILUTE-
ne# uwyma B COOTBETCTBUY C pa3pabOTaHHbIMMI pe-
KOMeHIauusMu. KpomMe Toro, ans BEHTUASATOPOB,
yCTaHaBAMBaeMbIX OTKPLITO (KpbllUKblE, nepe-
ABHXHbIE KOMITPECCOPLI M T.M.), AOMOAHUTENLHO
K TAVLUMTESIM WYMa — VCTAHOBKA LUYMO3aLUMT-
HBIX KOXVYXOB B COOTBETCTBUM C PEKOMEHIALMs-
MM, H3JTOXEHHLIMKM B 3.3.7;

- [1SL TEXHO0TUHECKOro 060pyI0BaH s — yC-
TAHOBKA B 3[AaHHS C MPCHMYLICCTBCHIION OpHeH-

Tauueli oKou 1 apepeil B CTOPOHY, NPOTHBOMO-
JJOKHVIO HATIPABIAEHMSN B pacueTHbIE TOUKIH, a
TAKAL HCHOAL30OBAHNIC IYMOIANINTHLIN KOHCTPYK-

LM OKOH It asepelt (npuaoxenie A).

- 15 MOEYHDIX TJIOWANOK aBTOTPAHCIIOpTa —
YCTAHOBKA WYMO3aLUMTHBIX 3KPAHOB CO CTOPOHBI
cenutebHOM TeppUuTOpHHY,

3.5.6 ns cHUXEHHMs 1yMa BEHTUIALIHOHHBIX
CHUCTEM, KOMITPECCOPHLIX PEKOMEHAYETCS NMpUMe-
HATb TpybyYaTble U NMNACTUHYATHIE TAYLUIATENH
11yMa, KOHCTPYKLMHU KOTOpPbIX moabGupaloT B 3a-
BACKMOCTU OT pa3MepoB BO3AYXOBOAA, AOfMYCTH-

CIT 23-104-2004

MO CKOpPOCTHM BO3MYLIHOIO MOTOKA, TpebyeMoro
CHMXEHUA OKTAaBHBIX YPOBHEH 3BYKOBOro jnamie-
HUS W IPENOIaraeMoro MecTa [Uist YCTaHOBKH [1y-
WIUTENs.

PaGouune uepTexkn KOHCTPYKUMM TUMIOBBIX TPY6-
YaThiX ¥ MUIACTUHYATbIX TAYLWMTENEH LIyMa U UX
akycTuyeckas 3PEdeKTUBHOCTL NPUBEIEHBI B TH-
nosoM ans6ome [8].

Heobxoaumyro anuuy tpybuaThiX ¥ MIACTUH-
YaTbIX CNYLWIHMTENEH caeayeT noaGupaTs Takum o6-
pa3oMm, uTOObL BETUUYUHbI aKycTUYecKOUl 3ddex-
THBHOCTHM [JIYLUMTENS B OKTABHBIX MTONIOCAX YACTOT
ObiAU He MeHbille 3HayeHuH TpeOyeMOro CHMKe-
HUA YpPOBHEH LyMa. YTOYHEHHbIE JaHHbIE 00 aKy-
cTUYecKor 3dHEKTUBHOCTH [NYILUUTENEN MpUBE-
NeHbl B npunoxeduu 1 Pykosoacrsa [4].

B ©0nBLIMHCTBE CTy4YaeB IIHHA MYLUUTENS HE
JOJKHA nipesbliuaTh 2 M. JnuKa raywurens 6onee
3 M HeuenecooOpasHa K3-3a HeM30eXHbIX KOCBEH-
HBIX IIyTEl pacnpocTpaHeHus wyma. B Tex cayya-
X, Koraa tpefyeMas MIHHA [AYWKTENAS IPeBbl-
waeT 3 M, cneayeT ASAUTDH IAYLWIUTENb HA OBE Yac-
TH. [I/IMHAa BO30yX0BOAA MEXAY YaCTAMMU [NylIUTe-
711 fomxHa cocrasaath 0,8—1,0 M. Bo u3bexanue
pacrpoCcTpaHeHUs 3ByKa N0 METALUIHYECKOMY BO3-
JIYXOBONY XeJlaTeJJbHO Ha 3TOM Y4YacTKe yCTaHaB-
nuBaTh rubkyro BcTaBkKy inHOH 100—150 MM.

Heo0Oxonumoe cBoGOOHOE CeYEHHE TNYLIUTE-
Jist ONIPENENIIOT U3 COOTHOLUEHUS

g
Fo =5, (3.73)
aon
rne @ — ob6beMHBIA pacxom Bo3ayXa yepes

TAYLUMTENb, M/C;
Vion — AOMYCTUMaA CKOPOCTb BO31YyXa B [y~
udTene, M/c.
B o6uwem cayuae v, creayer BoiGUparh B 3a-
BUCHMOCTH OT- JOMYCTUMOrO VYPOBHS 3BYKOBOH
MOWIHOCTI!! LYMO00Pa30BaAHMS B CAMOM [NyLUKUTE-

jie, onpeneasieMoro no Qopmyse

LlVﬂon Vs LH/B\I + A‘LTp ”» (3‘74)
roe L. ., — YPOBEHbL 3BYKOBOIi MOLLHOCTH Ha
BXONE B FAYLLUITE L B /-l OKTaBHOM
nosioce, i1b;
AL — TPEOYEMOC CHITKLHIIC YPOBHS 3BYKO-

ot

BOW MouwocTit, b, onpenensiemoe
cornacuo 3.1.9.
Benuuuny Ly, ., MOXHO onpenensith N0 dop-
Mmyse

Lyo;= Ly + AL (3.75)

Wi cetn?

rae Ly, — YPOBEHb 3BYKOBOWH MOWIHOCTH BEH-
TUAATOpA B i-ii OKTaBHOW MOJO-
ce, ab;
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AL — CHHXEHHE YPOBHS 3BYKOBO# MO~
HOCTH 10 MYTH PacnpOCTpaHEHHs
3ByKa B BO3AYXOBOME OT BEHTUISATO-
pa o IyLIMTeNs B - OKTaBHOI no-
noce, ab, onpenensieMble COrnacHo
3.34.5.

SKCnepUMEHTANbHbBIE aHHbIE O COBCTBEHHOM
LUyMOO6pa30BaHUM B MIACTUHYATBIX TAYLIUTENSX
ceueHueM F = 0,5 - 0,8 = 0,4 M? ¢ nnacTMHaMmu
tonwmHoi 100 u 200 MM 1 dakTOopoM CBOBOAHOI
mrowanu ¢, = 0,5 (¢, = F./F) npuseneHs B
npunoxeHun b. [Ing apyrux ceyeHuit Ha Bcex yac-
TOTax K TAGNMYHBIM HAHHBIM CllenyeT NpubaBasTh
NONpaBKy:

Wi cetus

F
ALy =10lg—
F X3 (3.76)
rae  F — miolanb CeyeHMs yCTaHaBIMBAaEMO-
ro mayLMTens, M2,
Ilymoo6pa3oBaHue B TPYOUATBIX ITYIIMTENAX
CJIENYeT ONpenensTh Mo AAHHBIM LIS TUIACTUHYa-
ThIX [ylIKTENEH ¢ O6TeKaTeNs MU Ha BXONE C K-
BUBAIEHTHBIM NEPUMETPOM 3BYKOMOIJIOIAIOLLMX
NOBEPXHOCTEH NMOMEPEYHOTO CEYEHHH.
[IpuMevanue— JIna npeaynpexnaeHus BbIyBa-

HUS CTEKJIOBOJIOKHUCTOTO MaTepHania v, . He HONXHa Tpe-
BBIWWIATH |5 M/C.

[nywutenu wyma cienyer ycTaHaBJIMBATh Kak
MOXHO OJMXE K BEHTUJISATOPY.

3.5.7 Koxyxu VISl OTKpPBITO CTOSILUETO 060py-
DNOBaHMS, ABJSIOLIEIrOCS UCTOYHMKOM TOBbILLIEH-
HOTO WyMa, CNefyeT POoeKTUPOBATh U3 TUCTOBBIX
HecropaeMbIX UMW TPYOHO CIOPaeMbIX MAaTEpHUANIOB.
TonwmnHy cTeHOK KOXyxa noabUpaOT UCXONs U3
4YaCTOTHOM XapaKTepUCTUKU TpebyeMO# U30aa UMUK
BO3IYLUIHOIO LIYMa, KOTOPYKO B Clydae BblNONHe-
HMS CTEHOK KOXYX2 C BHYTPEHHHMM TOKpPBITHEM
M3 3BYKOTIOTTIOLLAIOLIErO MaTeEpHana OMnpesenstoT
no ¢gopmyie

R, . ALTPI + AR + 5, (3.77)
rae Al_m‘ — TpeOvemMoe CHIMEHHMC YPOBHS 3BVKO-
BOro fnasnetiist B /-1 OKTABHOI{ nmo-
jloce 4acToT, ab, onpeneasienoe co-
raacHo 3.1 8.
AR, — nonpaska, ab, Beruicisiesas no
dhopmynam:

a) ans KOXYXOB CO 3Bykonoraouwamouweil 06-
JIMLIOBKOH

AR, = 10lgo g, ,» (3.78)

rae o — peBepbepaliMOHHbIH KO3DOULKEHT
3BYKOMOIIOLEHUS OOMULIOBKH B i-il

OKTaBHO# [10JIOCE YaCTOT;

obn ¢

30

6) g HeoONMULIOBAHHDBIX KOXYXOB

S
AR; = lOIgL;;:’, (3.79)
rne S, — fUIollans Boo6paxaeMoi ITOBEPXHOC-
TH NpaBWIbHON GopMbl (monychepa,
napanjenenunen ¥ T.0.), BINOTHYIO
OKpYXaIOllel MCTOUHHUK, M2;
S, — TUIOLaAb MOBEPXHOCTH KOXyXa, M2,

Mpumeuwanue— [pu oy, , < 0,4 b naHHoil
OKTABHOIt ONOCE KOXYX MOXKHO CYHTATL HEOOANLIOBAHHBIM
BBINOJHATL pacyeT AR no dopmyne (3.79).

M3zonsuus BO3nYyWIHOrO-H{yMa CTEHKAMH KO-
Xyxa R; nomkna ObiTh He MeHee R, BO BeeM
HOPMHUPYEMOM JHamna3oHe 4acToT. YacToTHbIE Xa-
PaKTEPUCTHKM M3OJSLUU BO3NYILIHOIO LIyMa He-
KOTOPBIMUM KOHCTPYKLIMSIMU NPeNCTaBIEHEI B IPU-
JIOXEHMH A,

Koxyxu NOIDKHBI 66ITh FEPMETHYHBIMH, CHEM~
HBIMH UNY pa3bOpPHBIMK C BO3MOXHOCTBIO JOCTY-
Ma K BaXHEIM y3/1aM OOOpynoBaHUS (ABEpLHI).
IlpoeMsl B KOXyXax C IMPOIYCKaeMbIMH Yepe3 HUX
KOMMYHMKAIMSIMM NOJDKHBI ObITh TEPMETU3UPOBA-
HBI BA3KOYIIPYTUM MaTEPHATIOM.

Tlpy HeoOXONMMOCTH MPOMYCKa Yepe3 KOXyX
BO3IyXa IMPOITYCKHbIE OTBEPCTHS CAeAyeT CHabXaTh
LIyWMTeNIMH, obecriedMBalOIIUMU CHUXEHHE
LUyMa He HUXE &up ;IJ1s CTEHOK KOXyXa.

Koxyxu cnenyer ycraHaBnuBaTh TaKuM 0bpa-
30M, YTOOBI HE ObIIO COIPUKOCHOBEHUS C 3Je-
MEHTaMU H30JUPYeMOro o6opylOBaHUA U C e~
MEHTAMU KOHCTPYKLUHUI, Ha KOTOPbIX OHO YCTa-
HOBJEHO. [Ina pa3Bs3ky MOXHO UCTONb30BaTh BUO-
pOM30JMpYylouine (pe3rHOBbIe) TNPOKIANKH.

3.5.8 [Tocne noabopa CTpOUTENbHO-aKyCTHYEC-
KHMX MEpOMNpHUSTUiL O CHUXEHMIO LIyMa Heobxo-
IHMO BBIMOAHMTL NepepacyeT OXMAAEMbIX CyMMap-
HbLIX YPOBHEH LIyMa BO BCEX pacyeTHbIX TOYKAX OT
MCTOYHMKOB Ha OOLEKTE METPOIOJIMTEHa C yue-
TOM BCeX MpeanaraeMsiX LWYMO3aWHUTHLIX MEPOIT-
pHATHH B ciyyae MonoXuTeNbHOTO 3Ha4YeHUs AL,
B BbipaxeHusixn (3 1), (3 3), (3.3), (36) xoTs 6bl
A% OAHON M3 PacUeTHibIX TOUeK HEe0BX0LMMO Bbl-
SBUTb 06VCNOBAMBAIOILIE ITOT (DAKT NPUYKUHDI U
VCTPAHITL HX, M0A0OBPIB COOTBETCTBYIOUICE Il1y-
MO3ALLHTHOE MCPOTIPISITHE

4 AKYCTHYECKOE ITPOEKTUPOBAHUE
CTAHLIYI METPOITIOJIUTEHA

4.1 OdwHe NOJOXKEHHSA

4.1.1 Hacrositumit CBoa mpaBuil NpeacTasis-
€T METONAMKY aKyCTMYeCKOro rjaH¥poBaHHUs OC-
HOBHbIX MOMELEHHI ¥ 3aJ10B CTaHLIMI B YPOBHE
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Pucynok 4.1 — Pexomennyemoe BpeMs peBepbepaliun Ha 4actotax 500—2000 ' 1ns 3a10B CTaHUMI B ypoBHE
MTOCAJOYHBIX MIATHOPM METPOIIONUTEHA

MOCAAOYHBIX TUIaTHOPM METPOIIOJUTEHOB C MC-
[T0J1Ib30BAHUEM APXUTEKTYPHO-CTPOMTEJLHBIX U
9JIEKTPOAKYCTUYECKHUX CPEICTB.

4.1.2 Hcnons3oBaHUe B IONHONA MEpe aKyCTH-
YECKMX MEPONPHUATUH, pa3pabOTaHHBIX Ha OCHOBE
HacTtoswero CBona npaBu, NO3BOJUT OGECEYHUTh
BO BCEX THUIIAX UCTIOJIL3YEMBIX B METPOIOIHUTEHE I
NpYEMa ¥ 3BaKyalluy Jioxe MOMELIEHUI NIpX pa3-
HBIX YCIIOBUSIX IKCIUTyaTalliy HOPMAaTUBHbIE YPOB-
HU 1YMOBOro GOHA B COOTBETCTBUU C CAHUTAPHbI-
MU HOPMaMH ¥ pa3bop4yuBOCTL NepenasaeMoit mno
CHCTeMaM 3NIEKTPOAKYCTUKH peyeBoit HHGOopMaLuu
He Hwke knaccos [ u Il mo TOCT 25902.

4.1.3 [Tpu aKycTUYECKOH NMpUEMKE MOMELLE-
HUHA, 0GOpYNOBaHHBIX aKYCTUYECKUMU CpenCTBa-
MU, cornmacHo Hacrtoswemy CBony npaBui cieay-
eT MPOM3BOOMTb M3MEPEHUs YPOBHEH LUYMOBOTO
tdona cornacuo I'OCT 23941, uamepeHue speme-
Hu pesepbepaunu cornacHo F'OCT 24146 u 3me-
peHus pazdop4uBOCTH peyesoit nndopMaLmit co-
rnacHo [OCT 25902.

4.2 [lepeyeHs HOPMUPYEMBIX NAPAMETPOB

OCHOBHbBIMY HOPMUPYEMbBIMHM NapaMeTpaMu B
OLIEHKE aKyCTUYECKOro KoM(dOpTa 3a10B CTaHLMI
METPOINOAUTEHA ABISAIOTCH: ‘

- YPOBEHb AOMYCTUMOro 1YMOBOTO ¢GoHa CO-
FJIACHO KPUBOit npenenbHbix crnekTpos I1C-75;

- BpeMsi peBepOepauni noMeleHni craHumit
MmeTpornonuteHa npu 70 %-Hoit U Gonee creneHu

3ar0NHEHUS B 3aBUCUMOCTH OT 00beMa (CorIacHo
PHUCYHKY 4.1) ¢ HONYCTUMBIM ITOTBEMOM Ha HH3-
Kux yacrorax (125—250 I'u) ne 6onee Ha 20 %;

- OTHOLLUEHHE MOJNE3HOro CurHana (MHbopma-
LIMOHHOM peyu) K HIyMy Ha Bcel IUTIOLIanu IpH-
eMa JOJIXKHO OBbITb MPY MMHUMAIBHOM YPOBHE IHU-
HaMMYECKOro Juana3oHa peyu He MeHee 15 ab;

- 9acTOTHAA X2paKTEPUCTHKA 3ByKOIlepeaayu
IOJXKHa ObITh POBHOM B AuanasoHne yactoT 100—
5000 T Bo Bcex 30HAax UCCIenyeMOro Mmomelie-
HUs, C DOTMYCTUMOM HepaBHOMepHOCTLIO +3 nb;

- TaKasi e HepaBHOMEPHOCTb AONYCKAECTCS TPH
paboTe cucTeMbl 3BYKOQUKAUUM NPU OLIeHKe 00-
LLEr0 YPOBHS MOJSA B OTAENBHBIX 30HAX [IOMeLLE-
HUM CTaHUU METpO;

- O0BEKTUBHAsl OLIEHKA CJAOroBoi pa3topuM-
BOCTH peuH MpH paboTe CHUCTEMbI 03BYUEHUS CTaH-
UMK B HOMHMHaANTbHOM PpEXHMME OOJIXKHA ObITh HE
meHee 80 %.

4.3 MeToauka aKyCTHYECKOro NpOeKTHPOBAHHSA
CTPOSIIUMXCA U BHOBb CO3aBAEMbIX CTAHLMH
METPONOJIHTEHA

AKYCTHUECKOE MPOSKTUPOBAHME 3aIOB CTAHUMI
METPOIOJIMTEHA BBIITOJHAETCS B COOTBETCTBHH CO
CTPYKTYPHO# CXeMOM MmocienoBaTe/IbHOCTH ornepa-
uMit, NpeacTaBneHHOM Ha pucyHke 4.2. Hioke uana-
raeTcsl COAepXaHUe BCEX HEOOXOMMMBbIX. ONepaLiit.

4.3.1 Ha nepBoM 3Tane npou3BOAMTCA MOA-
6op BCEx apXHUTEKTYPHBIX YepTexel MpoeKTHpye-
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Moro oObekTa B MoJIHOM o0neMe. O6s13aTeNIbHEI ITa-
Hbl, TPOAONBHBIN K MONEpPeYHbIi pa3pe3bl U Yep-
TeXH KOHCTpYKUHIT orpaxaeHuii. Heo6xonumo
HMMeTh NepedeHb MaTepUaioB, KOTOPhIE MpPEXIo-
JlaraeTcs MCHOJb30BaTh B OTAEJIKE MHTEPHEPOB
cTtaHuMM. Ha 3TOM 3Tare Takke pacCYUTBIBAKOTCS
BCE reOMEeTpUYECKHME MapaMeTphbl 3ajla CTaHLIMU
(rutoLany BCeX Y4acTKOB OTPAXAEeHUH K oblwui
BO3AYLUHBIH 06bEM).

4.3.2 Ha BTOpPOM 3Tamne NpoOU3BOOMUTCS pac-
Y€T YPOBHS MpENNnosaraeMoro wymoBoro ¢gpoxa
CTAHLIMM B MaKCHMMaJlbHO HANpSIKEHHOM peXH-
Me 3KCIUTyaTaluu («4aC MUK») NPU OTCYTCTBUHM
AKYCTUYECKMX MEDONPUATHH, T.e. N0 MNepBOHa-
YaJbHO MpeACTaBJeHHbIM aPXUTEKTYPHO-NJAHU-
DPOBOYHbBIM YU KOHCTPYKTHBHBIM PeLEHUSIM CTaH-
uuu. [Ipu 3TOM 06GLUMIT YPOBEHDb 3BYKa B HEKOTO-
pOit TOYKE NMOMELLEHMKS, PACCYMUTbHIBAEMbIA B 00~
lieM BMAE KaK CyMma NpsMoro v andQysno-pac-
CegHHOrO 3BYKA, NMpeACTaBAsSieTCs cleavioeit
dhopMyoit:

N N
oW, 4
L=10lg{d 5 +2d Wit, (1)
in 4nr il
e W, = W,10"'% — 3ByKOBas MOIHOCTb i-ro

KCTOYHHKA lIyma, Br;
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Pucynox 4.2 — Brok-cxeMa rocnenoBaTebHOCTH Ofne-
pauuit aKyCTMYECKOr0 NMPOEKTUPOBAHMS CTAHUMI MET-
POMNOJINTEHA

I. TipencraBneHue apXUTEKTYPHO-IIIAHHPOBOYHBIX H
KOHCTPYKTHBHBIX JaHHBIX TOMELLEHHA.

2. AHanU3 LIyMOBOIO peXHMa NMOMELIEHHs Ha NpeaMeT
COINACOBaHMS ero ¢ HOPMAaTHBHLIMM YPOBHAMM.

3. MepBas xoppeKLMs NPOEKTA.

4. AKycTMYeCcKMil pacyeT IIOMELLEHMS Ha MPEAMET CO-
I71aCOBaHMsl C 30HAMM OTITUMYMOB Uil BpeMeHM pepepbe-
pauHM M APyTHX aKyCTHUECKHX NapaMeTpoB.

5. Bropas KoppeKuHs NpOeKTa.

6. DnexTPOAKYCTHUECKHNH pacyeT MOMeLIECHMUH.

7. BrIBOZ IaHHBIX 110 BCEM aKYCTUYECKMM TapaMeTpaM
NOMeLIeHUS U TPpeGOBaHH ! K TEXHUYECKHM XapaKTepUCTH-
KaM 3JIeKTpOaKyCTHYECKOMH annapaTypbl U HHXEHEPHO-TeX-
HMYecKoro obopynoBaHHus.

LW’_ — ox'faBbee YPOBHHU 3BYKO-
BO#l MOIIHOCTH KaXIOro
{~-r0 MCTOYHHKA LIyMa,
paccyuThIBa€MbIe B Aua-
nasode yacror 63—8000
Tu, b, Mo OTHOLIEHHIO
K MOPOrOBOMY YPOBHIO

W, = 10"!2 Br;

Q — ¢akTop HanpaBleHHOCTH
{-rO UCTOYHMKAE 3BYKa,

N — obuuee Yyucno UCTOYHUKOB
3BYKQ;

r — pacCTOsHUE UCCrenyeMON
TOYKU NOAS A0 i-TO HC-
TOYHMKA 3BVKA.

[Tpu sToM nmocTosiHHas 3ana B onpenensercs
caenyrouuM obpa3om:

B=0oS/(-a)), (4.2)

— cpenruit KoO3IPQHIMEHT
spykonorinoweHnus (K3IT)
3a1a CTAHLMH B COOTBET-
CTBYIOLLIEM IMAMa30He 4a-
CTOT;

S — oblwas raowanb orpaxae-

HUH CcTaHUMUHU, BKIIOYAS

BCE 3JIeMEHTBl HHTEPbEDA.

B cBOIO ouepenb nmapaMeTp O paCCYUTHIBAETCA
cneayooiuM obpasom:

rae U



ZakSk + Z Am
k m
S )
rae o, 1S, — K3ITu niowans otaenbHLIX NoBep-
XHOCTEH MHTEphepa 3ana CTaHUUH,
A, — SKBHUBIEHTHOE 3BYKOMOIJIOWEHNKE
(B3IT) OTHENbHBIX WTYYHBIX 3BY-
KOMOrNOTUTENE.

B «yac nMuK» ypoBHH lyMa, CO31aBaeMble NPH
BbE3/le Ha CTAHUMIO MOe3AaMH, 3HAYUTEILHO Mpe-
BBILIAKOT (POHOBOI LIYM OT Maccaxupos. [Toatomy
OyneT NOrMUHBIM U NPUGIU3UTENBHBIX PACYETOB
CBECTH BCE UCTOYHMKH IUYMa K JBYM IJIaBHBIM —
ONHOBPEMEHHO BXONALUMM Ha CTAaHLMIO MOe3daM

oaHoro THmna. B atom cayyae dopmyna (4.1) npe-
obpasyeTcs K BUAY:

& = (4.3)

L=1, +10ig|3-2 8]
W (4.4)
=10lg—L.
rae Ly, gWo

IinkoBas MowHOCTS 3BYKOM3NTYYeHUS W, I10-
€353 ONpelesisieTCs IPY BXONE Ha CTAHLIMIO B CO-
OTBETCTBYIOILEH OKTaBHO# nonoce yactoT. Paxrop
HAMpaBNeHHOCTH 3BYKOM3TyYeHUS 3JEKTPOIIOES-
la cnefyeT PacCYUTHIBATH N0 HopMyne

l+h
Q=— 4.5)
b
rae ! — [IMHA 4acTW cBoJa MOTOJIKA Hald
9IEKTPOTIOE3IOM;

h — BbICOTA CTEHBI OT NOTKA 10 CBOIA,
b — uIVpHHa NyTH.

B niobom cnyyae xoaboduuneHT Q He MOXeET
ObITb MeHee yeTblpeX (T.e. 6 1b), 4uTo MOXHO Uc-
MONB30BATH B OPMEHTUPOBOYHbBIX pacyeTax, UCXo-
oA U3 KoTopbix dopmyny (4.4) MoxHo npeobpa-
30BaThk K BUAY:

L1 8
L—’:L”/n +101g Z——."+-§ . (46)

=1 T

ﬂepea HavyajiOM paCyeToB IaH 3ana CTaHUWuU
n0j1KeH ObITh Pa3OUT HA XapaKTepHble 30HbI ¥ TOY-
ki, Beneacrsue nonHoOU CUMMETpUU 34108 CTaH-
LUHHA pEKOMEHIYETCH HMCMOMb30BaTh CHENYIOLIEe
MUHUMAILHO HEOBXONHUMOE KONMYECTBO pacyer-
HBIX TO4YEK:

1) nepen noe3noM, Ha JMMHUU Mojochl 6e3o-
TIaCHOCTH;

2) B LEHTPE CTaHLMH;

3) HENOCPEACTBEHHO Nepel NMUJIOHOM WIHU
KOJICHHO# (eCnu OHU eCTh);
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4) B npoxoie MeXay MUIOHAMM, eCIM IUIOo-
Waab MALEBbIX TOBEPXHOCTEH MUAOHOB 3aHUMaeT
He meHee 30 % mowanyu MpoeMos;

5) HEMOCPENCTBEHHO Mepej ICKANATOPOM WK
JIECTHUUEH, HA OCH 3ana;

6) Ha NPOTHUBOIMOJIOXHOI TOYKE MO OCH 3ana,
eC/TMd Ha CTaHUMMU MUMEETCA TOJbKO OAUH 3CKaNa-
TOp (necTHULA);

7) Ha Bxome (BbIXOae) B riepexold (eClIH OHU
eCTh).

[Ipy nmpoBeaeHHMH pacyeToB MO popMynam
(4.4)—(4.6) MCTOYHUKHM lIyMa cCleayeT CYMTaThb
JIMHEHBIMHY, HAYMHAS OT BXOJAA MMOE3a Ha CTaH-
UHIO0 10 ero MOJIHOM OCT1aHOBKY, T.€. IO BCeH MK~
HE TOPMO3HOTO MYTH.

IMocapoyHas nnardopma HaxooUTCS B 30HE
JNEUCTBUA NMPAMOTO 3BYKOMITYYEHHUs NMOAXOLsLLe-
r0 1noe3na U fEPBHIX OTPAXEHMH OT CTEH U YacTH
cBoaoB Haj rulardopmamu. KoHTpons 3Toro noso-
XEHHA CIIEeAyeT MOATBEPXIATh PAaCYETOM paguyca
OEHCTBHS MpSAMOrO 3BYKa R, MpeacTaBisiOUIUM
paccTosHWe, NpPU yoaneHHH 6ojee KOTOpOro K
LEHTPY 3a/1a peBepbepaliMOHHOE MNoJIe (T. e. 2-i WieH
dopmyn (4.4) u (4.6)) 3aBeOMO NpeBANTUpYET Hal
[I0JIEM MPAMOTO 3BYKa,

R =0,35,/—§—S, .
1-o (4.7)

OfpenensieMoro Iid TPeX OCHOBHBIX JHaNna3oHOB
qyacToT: HU3KMX (125—250 ), cpeanux (500—
1000 Tu) u sbicokux (2000—4000 Tu).

YacToTHAsL XapaKTEPUCTHKA YPOBHS WYMOBO-
ro oHa aKycTUyecku HeobpaboTaHHOro NoMeLIe-
HHUS, paccyuTaHHas rno ¢opmyre (4.6), HoMKHa
CpaBHUBATbCA C OOIMYCTHMMOi KpUBOU ypOBHEH
MpeaenbHbIX CIIEKTPoB. JJonyCTUMBIE YPOBHH LUYyMa
Ha nnatdopmax ¥ BeCTUOIONAX CTAHUMIT METPOIIO-
JIMTEHa npeacrasneHsb! B Tabnuue 4.1. [Ipy aToMm
CJIELYET YYECTh, YTO €C/IM PacyeThl ypoBHeH WyMa
LJ1S1 HEKOTOPBIX YaCTOT NMPaKTUYECKH COBMANYT CO
3HayeHMAMU Tabnuibt 4.1, 3TO AB/IsETCA HEAOCTA-
TOYHbIM, TAK KaK Mbl 3ABEAOMO NMpeHebperny wy-
MOBbIM (POHOM OT f1aCCaXUPOB ¥ APYIUX COCTAB-
ASIOWHMX OOUIETO WIYMOBOrO peXuMa 3an0B CTaH-
UMt MerpononuteHa. [ToaTomMy Bce pacdeTHblE 3HA-
yeHust L{f) (f — 4acTOTbl COOTBETCTBYIOLLUX OK-
TABHbIX MMOJIOC) AOMKHBI ObITh HE MEHee 4EM Ha
2—3 aB HMXE COOTBETCTBYIOLIMX 3HAYEeHUH Tab-
aunupl 4.1. 310 TpeGoBaHUE NOIKHO BbITH OCOBEH-
HO TILATENbHO COOJIIONEHO NS AManasoHa 125—
1000 Tu, Tak KaK B naHHO# obnacT¥ 4acToT Ha-
OmonaeTcs MakCUManbHas CHeKTpajibHas IUJIOT-
HOCTB pa3roBOPHOI peyH.

Pacuer ypoBHeii 3ByKa no wkane «A», MaKCU-
MAIbHO KOPPEMUPOBAHHON C XapaKTepUCTHKaAMMU
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Ta6nuua 4.1 — JonycTumuie YPOBHM 3BYKOBOTO NABJICHMS

CpenHereoMeTpUIECKHKE YacTOThI YposHu

oKTaBHEX Homos, Tl 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | s3syKa,
nbA

JonycTumeic ypoBHH 3BYKOBOTO

naenenus, nb 94 87 78 75 73 71 70 80

L _

CIlyXOBOTO BOCAPHUSTMS, MPOU3BOAMTCSA No (op-
MyJie

8
Ly =101g] R10™ DI )

i=1

rae L(f)— paccyMTaHHbIE ypOBHU 3BYKOBOIO JaB-
JIEHWS B OKTaBHbIX I10JIOCAX YaCToT, Ab;
K,, — nonpaBoyHble K03QOULMEHTH WIS
KaXnoro nuanasona yactot (ab), npu-

HUMaeMBbie 1o Tabnuue 3.1.

B cnyyae npeBbllUeHUSt pacyETHBIX YPOBHEH
LIyMa Hal HOPMATHBHBIMU, YTO NPAKTHYECKH BCE~
raa ObiBaeT B aKyCTHYECKH Heob6pabOTaHHOM Io-
' MELUEHHH, CNeNYeT IPOU3BOAMTD IIEPBYIO KOppEK~
IUIC MPOEKTHOrC pelienud 3ana CTaHLUMHE (CM.
CTPYKTYPHVIO CXEMY Ha pUCYHKe 4.2).

4.3.3 I1epsasg KOppeKLUst NPoeKTa (TpeTUi 3Tan
no pUcyHKY 4.2) 6a3upyercsi Ha U3BECTHOM ¢ak-
T€, YTO B IIYMHBIX MOMELUEHUSX C PACTIPENECH -
HbIMM HMCTOYHHKAMHU LIyMa Haubonee 3ddexTus-
HBIMU CpeicTBaMM O0OpbObl € 1YMOM SBISIOTCS
NOJARNEHUE 1IyMa B MCTOYHUKE U B OJIKDKHEM None
(npsiMO#t 3BYK ¥ 3BYK, OTpPaXeHHbIHl OT Gnmxaii-
IIMX OTpaXaoUIMX IIoBepxHocTel). MeToab! 60pb-
OBl C IIYMOM B MCTOYHHKE HE BXONAT B KOMIe-
TEHLIMIO HACTOALIEro NOKYMEHTa, TaK KaK OHHU B
OCHOBHOM BKJIIO4alOT cpeactsa 60pudnl ¢ BUbpPO-
U3NYyYEeHUEM KOHCTPYKLUHMU, MPUMBIKAOILKX K
PeNbCOBOMY NMYTH. B CBA3M € 3TUM BECbMa BAXHbBIM
IS LWYMOTAYLWEHUs siBnseTcs 3 HeKTUBHOE NO-
KPbITHE 3BYKOMOCNOWAKIMMHU KOHCTPYKUUAMHU
CTEH BAOAb MNOE3AHbLIX MYTER M 4aCTH NOTOJKOB
(cBonoB) Han HUMK. OOLIte TpeBOBaHMS K 3BYKO-
NOTNIOWAIOUIMM MaTeEpHanaM ¥ KOHCTPYKUMSIM, A0-
MYCKAeMbIM K MPUMEHEHII0 HA CTAHUMAX METPO-
MONUTEHA, H3M0XCHDLI B MPHIOXKeHUHU T

B NMPpUNOARCHIH ﬂ ﬂpC.’lCTiiBJlCHbl YAaCTOTHbIC
xapaktepucTuky K3I1 nexoTopsix, Haubosnee pac-
MPOCTPAaHEHHBIX B MPAKTHYECKOM IMPUMEHEHUHU
MaTeEpHAIOB U KOHCTpYKUMI. PekoMeHnOBaHHbIE
MmecTa 0053aTeIbHOro pa3MeLUEeHs 3BYKOMOrNo-
LAIOWMX MaTepuUanoB NPEACTABIEHDL! HA 3CKHU3E
pucynka 4.3. Tlocne BpiGOpa W pasMELIEHHUS MO
cxeMe pUCYHKa 4.3 3ByKOMOMIOLAOLIUX MATEPH -
aNoB NPOU3BOLUTCH KOHTPOJIbHBIM pacyeT KOp-
PEKTMPOBAHHOIO YpOBHS 3BYKAa B XapakTepHbIX
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TOYKax 3aja CTaHUMK METPONOJAUTEHA MO ¢op-
Myne (4.6) ¢ y4eTOM HOBOTO 3HAYEHMS MMOCTOSH-
Ho#t B. Ec/iv ¥ B JaHHBIX YCJIOBUSIX YPOBHH 4ac-
TOTHOM XapaKTepUCTUKH LuyMa 6yIyT npeBblluaTh
COOTBETCTBYIOLIME HOPMATHBHbIE 3HAYEHHUS 110
Tabauue 4.1, To caenyeT NPOAOIXKUTb IIPOLELYDY
BhIOOpa MECT pa3MELUeHUs U THMa 3BYKOMNOIJIO-
urajoleir obIMLOBKH, HO YXe B LIEHTPaIbHOM
yacTy 3ana ctaHuuu. [Ipu aToM Haubonee apdex-
THBHBIMH MECTaMH HX ITOCJEOyIOLIErO pa3MeLle-
HUs ABNAIOTCS GOKOBBIE ITOBEPXHOCTH U CBOIBI
TMPOEMOB MEXIY MUJIOHAMU (OCODEHHO, €CTH OHH
JOCTaTOYHO MACCHBHBI ¥ [UIOWANL WX AULEBLIX
noBepxHocTteit npessiiaer 30—40% nnowanu
rnpoemMa), a TaKxkKe HEeHTpaIbHasg 4acTh MOTOJIKA
3ana, rie B 3aBUCUMQCTH OT apXUTEKTYPHOTO pe-
LWEHHUS, MOTYT OBITh MCIOJIb30BAHbI KaK IUIOCKKE
NONABECHEIE 3BYKOMOIJIOTUTENU, TaK U O6BEMHBIE
3BYKOIOINIOTUTENH pa3Hoit ¢opmnl [16].

[ ~ 3myKkonoriowaiouas 06:11UOBKaA

Pucynok 4.3 — Cacma 00s13aTCABHBIX MCCT DA3MCLICH IS
3BYKOMNOTAOUIAIONICH OTACAKIY 1A CTAHILIAN MCTPOTIO-
nuTcHa

[MToche Kaxnoro 3Tana BBeA€HUS NOMOJIHUTE b-
HOTO 3BYKOIOIJIOLUEHUSI B UHTEPbEP MOMELIEHHUS
NENaITCA KOHTPONbHbIE PACYETh! YDOBHEH LUYMO-
poro ¢ona no popmysne (4.6), noxa Ha oyepen-
HOM 3Tane He OyIyT LOCTUIHYTbl HOPMaTHBHbIE
3HaYeHUs YPOBHEN LWYMOBOro GoHa.

JIns opUeHTUPOBAHHBIX paCYeTOB MUHHMANb-
HO Heobxonumoro obuwero oHa 3ByKOMOMIOLWE-



HHUSA 3a/1a CTaHUMH ATpeﬁ MOXHO UCIOAB30BATH Cle-
nywouune GopMybl:

SBT c6
Arpes = S +B]J ’
TPe (4.9)
B.“)e6 = lo-o,l(An‘g)’

rﬂ‘e AI7l = LIIOH - L[l;
L, . — BONYCTHMbIE YPOBHU IIYMOBOTO
¢doHa, ompenensieMbie C MOMOLWIbIO
Tabauupl 4.1.

4.3.4 Ha yeTBepTOM 3Tamne aKyCTUYECKOrO Npo-
€KTHPOBaHHA IPOU3BOAMUTCS KOHTPOJbLHBIA pac-
YeT 4aCTHOM XapaKTEPUCTMKH -BpeMEHU peBeple-
pauuy Ha NpeaMel COOTBETCTBUSA pa3paboTaHHOro
aKyCTMYECKOIo pELUEHUS OTHENIKU OrpaXIeHUH
MOMELIEHUA CTAaHUUI PEeKOMEHIOBAHHBIM 30HAM
omtuMymoB T{ V) Ha pucyuke 4.1. Pacuer npous-
BOIOVTCS IO U3BECTHOM HopMyne DipuHra:

- 0,163V
So(a) +nV’ (4.10)

rae V' — oOuwiuit Bo3aywHbIil 06beM 3a1a CTaH -
¥4 B YPOBHE NOCanouHoi ratdop-
MBI, M°;
§ — oflas momank BHYTPEHHMX MOBEp-
XHOCTe 3ana, M%;
¢(o) — dyHKUHS cpemHero Ko3dduUUMeHTa
3BYKOITOIVIOLEHUS &, paBHad:

o) = —In(1 — a); 4.11)

n  — Ko3GhDUUUEHT, YUUTHIBAIOWIUN MO~
IJIOLLEHHME 3BYKa B BO3LyXeE 3aa CTaH-
uuu, M1

KoabduuueHrt #n 06614HO pacCUUTLIBAETCH 1S
4actoT 2000 1 4000 1 u3 auanazoHa 4acToT, npu-
HATBIX IUIS pacyeTa BpemeHu peepbepauun (125—
4000 T'u). OcranbHbie 0O03HAYEHUS AHATIOTUUHDI
npuBedeHHbIM B dopMynax (4.1), (4.2).

B npunoxenun E npuseners! aanusle 06 3301
CTOALUMX HA OTPaXaIOLEM [0y MacCaxXHpoB Npu
PA3HOM MNOTHOCTH PACCTAHOBKM Ha | M2 M 3Haye-
HUSA KO3(DOULMEHTA /1 ISt PA3HOTO BAAXHOCTHOIO
pexxuma romMeueHust npu temnepatype 20 °C.

Octanshblie nadHbie o K3[T nanboaee pacripo-
CTPAHEHHbLIX MATEPHUAJIOB W KOHCTPYKLMWI Orpax-
NEHWI NpuBeneHbl B npunoxeHuu .

Heobxonnmo OTMETHTH, YTO TOYHOCTb pacye-
TOB BpeMEHH peBepOepaiiny JOMKHA OMITH B Npe-
ngenax 0,05 c, a 30Ha ONTUMYMOB BpEMEHH pe-
BepOepaLiuy NOJNXKHA HaxoOUThcs B TpybKe, yka-
3aHHOW MYHKTUPOM Ha pHcyHKe 4.1. [Tpu 3Tom Be-
JIMYMUHBI BpeMeHu pesepOepauuu, Gonbiuue 30H
ontuMyMoB T{V), MOTYT NPUBOAKTEL K U30bITOU-
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HOH I'yKOCTH 3a1a CTAaHLIMK, YTO HEU3DEXHO MpH-
BedeT K MOBhLILIEHUIO LIYMOBOrO ()oHa W MmoTepe
pa3bopuYMBOCTH pevM, 2 M3NHULIHAA MeperTyleH-
HOCTb 3aN1a CTAHLMHM, MPUBOASLIAS K 3HAYEHUAM
T, MeHblUKM AOMYUIEHHBIX 30H ONTUMYMOB, MO-
XET 3HAUUTE/IbHO YBETUYUTb CTOUMOCTb CTPOUTEb-
CTBa ¥ CTOMMOCTb 3NIEKTPOAKYCTHYECKOr0 obecre-
YEeHUS 3ana craHuMn. ToyHOe CNEeNoBaHUE 30HAM
ontumyma T(V) HeoOXoaMMoO nis AManasoHa
500—2000 T'u (pucyHok 4.1); B nuamna3oHe HU3-
kux yactot (125—250 [u) nonyckaercs pacxox-
menue B npenenax T, % 20 %, omHako mpen-
MOYTEHKUE CNEAYeT OTAATh CHIDKEHUIO BPEMEHHU pe-
BepOepalliid Ha HU3KHUX YacTOTaXx.

4.3.5 B ciyyae 3HaYMTENBHOrO MpEBAIMPOBA-
HUSL pacueTHOro BneMeHu pesepbepaumnn T ., >
> T, ClenyeT MpOBOAUTD BTOPYIO KOPPEKLHIO Npo-
eKTa (IAThbIA 3TAI Mo PUCYHKY 4.2) Ha MpeaMeT Cy-
LIECTBEHHOrO YBeIMueHUsT (OHA 3BYKOIIOIIOLIEHUS
3a1a CTAHLUMH, oripenesseMoro hbopMyJoi

Apac'-( = apach' 4.12)

Otciona Tpebyembldt n06aBOYHEIM GOH 3BY-
KOTIOTJIOUIEHHUS ONpeeNseTcs CIeayloluM 06-
pasoM:

AArpcG = Ay —Apacqa Agnr = TonrS,  (4.13)

rae @, . OnpenenseTcs B COOTBETCTBUH C GOpMY-
JIoi

0,163-To;n
T 5 (4.14)

onr

Q(@onr) =-In(1-0y) =V

Mmed nanpbie o neobxomumom A (f) my-
TeM noabopa cootsercTByowux K3I1, tTuna, xo-
JTIMYeCTBa Y MECT pa3MeLLIEHHA 3BYKOIOITOLAOLLER
OTHENKM, METOAOM MOCAENOBATENbHbIX NPUBIUXKE-
HWit crenyeT obecnednTs noctxenue 7 (f).

Heo6x0AMMO OTMETUTh, 4TO pacyeT BPEMEHH
peBepbGepaunu no dopmynast (4.10)—(4.14) cnpa-
BEATMB 1719 NMOMeleHH cTaHUHM ¢ AMPADY3HbIM
3BYKOBbLIM TIOJIEM, UMEIOLIM\ DPABHOMEDPHOE pac-
ApeeneHe 3BYKOBLIX MOTOKOB 110 BCEM BO3MOK-
HbIM HAMPABICHUAM UX TIPH\OAY, U EAUHbIA aKy-
CTHYECKUTT 06beM 3asa ctanuwitu. Juddyzunocts
N0 CYUISCTBEHHO HAPYIIAETCH 1PH ABHOIT AIC-
[HPOMOPUHOHAJIBHOCTH 3altd ClaHliHI (LUlHHHblC
3a/bl CTAHUMH € HU3KHMU NOTONKAMH), a TaKXKe
Mpy HATHYUHK [TAOKUX OTPaXaloWwUX NOBEPXHOC-
Tel 60AbILOM Maowanu, NpUBOASIMX K HOKY-
CUpOBKE 3ByKa (HampuMep, CBOAYATHIA MOTOJIOK
C LIEHTPOM KPUBH3HbI, OAU3KUM K ILIOCKOCTH
nona). Takas KOHDUTypaLus OrpaxineHnit MOXET
MPUBECTU K BHIPOXIEHWIO BpeMeHu pesepbepa-
UMM MO pasHbiM MOAAM U HalpaBleHUAM U cle-
natb He3QPeKTUBHBIM aKyCTUYECKYIO OTAENKY OT-
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IENbHBIX OTpaxaeHui (Hanpumep, ctex). Ipyroi
ONMAaCHOCTbIO HeOBPaboTaHHBIX AKYCTUYECKH UTHH-
HbIX 3a/10B CTaHLWiI SBASIETCH HaJU4YME B HUX
MJIOCKONapanienbHbIX YYacTKOB O0bLUO0H noLLa-
Iy (Hanpumep, CTeH OTKPBITHIX MAaTdopm), Mo-
rywux cosnasath 3¢Q¢eKkT ¢narrepa — nopxaio-
LIEro 3xa, 0COBEHHO HAINSIAHOTO MPH HEKOTO-
po# 3arnylieHHOCTH noTonka. Benenctsue atoro
naxe BBeneHHUEe HOPManbHO NPaBMUIbHO PacCyu-
TAaHHOM, HO HEMpPaBUALHO pacHpelcneHHOi Nno
OFpaxAeHUSM 3BYKOIMOIJIOLIAOILEN OTAENKH MO-
XET MPUBECTH K CYLUECTBEHHBIM HapYIUIEHUHAM
PaBHOMEPHOCTH 3BYKOBBIX MTOTOKOB B 3ajie CTaH-
UHH, U3OLITOYHOMY LIYMOBOMY (OHY H, OCODEH-
HO, majeHui0 pa3bopyuBOCTH peyeBoi MHOOp-
mauuu. Bo usbexaHnue ykasaHHBIX 1e(DEKTOB aKy-
CTHUYECKYI0 00pabOTKy 3aja CTaHUHMHM PEKOMEH-
DyeTCs NPOBOAUTD B CNENYIOLIEH MTOC/IENOBATENb-
HOCTHU:

1) apdexTnBHan oTaenKa 3ByKONOINOLIAOLIEH
ob6NMUOBKOM CTEH M CBOJOB Hal IUIaTHOpMaMM
CTaHUMH (PUCYHOK 4.3);

2) abdekTuBHas OTAENKA BEPXHUX TIOBEPXHO-
CTei U CBOJOB MaCCUBHBIX ITHJIOHOB, OTAENTIOLLIMX
nIaTGOPMBI OT LIEHTPANBHOTO 3a/1a CTAHLHMH;

3) a(hdexTBHOE UNeHEHNE NAITHUYHBIMY BBIC-
TYTaMU U KECCOHAMHM 3BYKOOTPAXAIOLIETO MOTOMN-
Ka Hall UEHTPAIbHON 4YacThIO 3a/1a CTAHLMHM (eCnu
10 NaHHbIM pacyeTa Ha HeM He Tpebyercsi pa3me-
LIEHUE 3BYKOINOMNIOLIAIOILEH OTHENKH), IPUYEM VIS
YBEJIMYEH M PacCesTHUS BO BCEM HMANa30OHe 3BYKO-
BbIX YACTOT YWIEHEHMSI NOJDKHEI ObITh anepuoauyec-
KMMH U, 110 KpaitHed Mepe, XOTst Obl 4acTh U3 HUX
IOJXHA uMeTh pa3mepnl He meHee 0,5—1,0 M mo
wary ceTkd KeccoHoB u 20—30 cM no wupuHe W
rybuHe;

4) BBeneHue, B cayyae HeoOXOOMMOCTH, 3BY-
KOTIOTNIOLAOWER OTAENKHU TaKXe U B LEHTpalb-
HYIO 4acTb, B MEpBYIO ouepedb Ha MOTONOK 3ana
CTAHLMM, COBMELUEHHYIO C 3JIEMEHTAMU HJIeHe-
HUH. 3nech BO3MOXHO TaKXKe NpUMeHeHue 06beM-
HbIX 3BYKOIIOTNOTHTENCH

B cnyuae pazneneHus obuiero BO3aywWwHOTro
obbenva 3ana CTanUMH Ha Tpit aKYCTHYECKHM CBS-
3aHHbIN 0ObEMA NPY NAOLWAAN AMLUCBLIX OTpaxae-
HMit nunoHos 6onee 30 % rmsolani Npoemos,
npouecc pesep6cpaulm He MOXeT ObiTh QnMMCcaH
C/UMHOM 3KCNOHEHTIHA LI O KPHBON 1, CNEAORA-
TeJbLHO, dopmyna (4.10) He MOXET ObITb UCTIONb-
30BaHa B NPSIMOM BUIE ISt OMTMCAHMS X0[a OT3BY-
Ka el1MHOODOpa3HO BO BCceM 0ObeMeE 3a1a CTAHUMHU.
[Ipu 3THX ycnoBusx npouecc peBepoepaumuu B Kax-
IIOM M3 pa3aebHbIX 00bEMOB ([TOCafOYHble MJIaT-
(opMbl M LIEeHTPaIbHbBIN 3371 CTAHUMK) OTNMCHIBA-
eTCA CaenyloUMH GopmynaMu (Kaxabliii U3 pas-
IenbHbIX OOBEMOB YCHOBHO HadBaH MO HOMEpaM:
I-M 1 2-M):
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L) = lOlg{eG" + K,.zeal’};

L= lolg{eﬁzf + K,’zea.r}, (4.15)

roe 9 =85§l1n(l-fix)§ 52=85£3-1n(1-a2);
Z Z

5‘2'2 (4.16)

KRS
rae ¥V, uV, — BosnywHble 06bEMbI KaXuoro
M3 CBf3aHHBbIX 0OBEMOB CTaH-

LMY,

S1=S8 - Sl‘z, — 06UIMe MIoWAny OrpaxXneHui
$3=35,— 8],  Kaxuoro 3 CBsI3aHHBIX 0GLEMOB
CTaHLIUH;
S, — obuwas mwiowans NPOEMOB MEX-
1y CBSI3aHHBIMH o0BbeMaMu
CTaHLIMH;
KI,Z — KO3hOHULMEHT aKyCTHYECKOMH
CBSI3U MEXAY COCERHUMHK 00Be-
MaMHM CTaHLMH;
8, M §, — MNOCTOSIHHBIE 3aTyXaHHs 3BYKa B
coceaHux 06bemMax CTaHUMH .
G, ud, — cpenHue K3II xaxnoro u3
06BEMOB CTAHLIMH.

Pacyetsl mo dopmynam (4.15), (4.16) cnenyet
MPOBOAMTb YUCJIEHHO, ¢ KyCOUYHO JIMHEHHOH an-
TIPOKCHUMaLMEN OTAENbHBIX YYaCTKOB OT3BYKOB,
Haub0Jee BAXXHLIMHI U3 KOTOPBIX SIBJISIIOTCS HaYaJlb-
HbIA pouecc pesepbepaunu ot 0 no —10 (15) nb
VPOBHEU cragaHus u no3oHsas pesepbepauus no
cnany yposneit ot —10 (15) ab no —30 (40) ab.
BausaHue nocnegHed 0Co6EHHO BaXXHO, €C/IK OHA
3HauMTeNbHO Gonblue HayasibHOM peBepbepauuu
W, CNEN0BaTeNbHO, MACKUPYET €€ M HapyLlaeT HOp-
ManbHoe BocnpuaTue peun. CrenyeT OTMETHTD, YTO
B CJTyYae MacCHBHbIX MUJIOHOB, Pa3aesioWux 0b-
Wuit o6beM CTaHUMKM HA TPU YaCTH (pa3Mep Kax-
LOW CTOPOHbI KOTODPbLIX He MeHee | M), Miowanu
¥ 00BbEMDI BO34YLUHbIX NPOEMOB MeXLY HMMHK N0J1-
XHbl ObITb AN VIIPOLWEHHMS pacyeTOB BK/HOYCHDbI B
OLIfH M3 CBS3AHHbIX aKYCTHUECKIIN 0OBEMOB.

PacuyeT ocTasibHbIx AKVCTHUYECKMX KPHTEPHUEB,
“ B NMEPBYIO o4vepenL KpUTEpHEB p8360p'~{l1BOCTM
peydt, 40DKEeH MPOH3BOLHICS Ha CTalMIT J.ICKTPO-
AKYCTHYECKOro pacyera 3and CTaHUMHM, TdK Kak
CTAHUMHM METpONOJUTeHA paboTaroT TOABKO B pe-
XHUME OIOBELIEHHMSA Yepe3 CUCTeMY 03BydeHMsl. Mc-
KNIOYEHHUEM 3/1ECh SIBNSETCA pacyeT M NOCTPOEHUE
CTPYKTYpbl OTPaXeHHMi 3aja CTaHUMU OT BHPTY-
A1bHOTO MCTOYHHMKA 3BYKa Ha IMpEIMET, KaK yXe
rOBOPHJIOCH, aHaNK3a 3¢ (HEKTOB BO3ZMOXHOM! KOH-
LUEHTpalUUK OTpaxeHuit, 3xo u ¢narrepa. Takue
NOCTPOEHUS OENAKT MaK rpaduyecku Ha Macii-



TaBHbIX YEPTEXAX CTAHLIMI, WIN C NOMOLLBIO U3-
BECTHbIX [IPOTPaMM KOMILIOTEPHOTO MOREAUPOBA-
HUST aKYCTUKH 3aNbHbIX TOMELEHHH.

4.3.6 OneKTpOaKyCTUYECKMH pacuyeT 3anos
CTaHLUMH MEeTPONONUTEHA (LECTOM) 3Tl NO PUCYH~
Ky 4.2) cneayeT HayMHaTh C BbIGOpa THNA CUCTE-
MBbl O3BYYEHMSI M pacyeTa HeobXxoAumoit obuieit
MOU{HOCTU 3JEKTPOAKYCTHYECKMX TpakTos. U3
MPakTUKH O3BYYEHMS 3a1a CTAHUMH METPOINONU-
TE€Ha XOpOLO M3BECTHO, YTO Wi XOpoueHd pas-
BopunBoCTH MHMDOPMALMOHHON peyd B LUYMHBIX
CTaHLMSIX C TEHAEHLIMEH K MOBbILEHHON YAKOC-
TH, NO3AHEeH peBepOepaliiu U3 CBA3AHHLIX 00Be-
MOB 1 OMACHOCTHID 3X000pa3oBaHUi ClaeayeT Bbl-
6upaThb 30HaJIbHO-pacNpeeNeHHbIE LIETOUKU MPOM-
KOTOBOPHUTENEH C HAMPABNEHUAMU aKYCTUUECKHUX
oceil Ha MecTa HaUbOONbLUEr0 CKOIUIEHUS Tacca-
XUpoB. [Ipu 3TOM B peueBbIX CUCTEMAX OTAAeTCs
NPEANOYTEHUE CPeNHEe- ¥ MAIOMOLIHBIM TPOMKO-
TFOBOPUTENSAM, UMEIOLLUM XOpOllee OTHOLIEHHE
CHUrHaI/LUYM B AMaIta30HEe CPEAHUX U BBICOKHX Ya-
CTOT M MEHBIUYIO OTHAYY B JMANa30He HU3KHX Ya-
croT (Hrxe 200 '), Mano BIMAOUIETO HA YBEH-
YeHue pasbopUMBOCTH peyH.

Pacuer MuHMMAaNbHO TpebyeMoit obueit akyc-
THYECKOM MOLIHOCTU 3BYKOM3Ay4aTenei cienyer
LLPOBOIUTH O opMyne

P, >0,37-107 '-?-100"%”), (4.17)
rae V — obwuit Bo3aywHHH 06beM 3ana
CTAHLIUHU, M3,
_ T — Bpemsa peBepbepalui C;
LTpe6 (f) — TpebyeMble ypOBHU 3ByKOBOIO JaBiie-
Husl, AB, B OCHOBHBIX YaCTOTHAIX MO-
Nocax (HU3KWe, CpenHUe, BBICOKME).

HJist TounbIX pacyeTos no popmyne (4.17) cne-
AYeT Y4€CTh JOTYCTHMbIE YPOBHM IyMa B OKTaB-
HbIX Tosiocax 4actoT (Tabmiua 4.1) npM ToM yc-
JIOBMH, YTO ofecrnedeHue 3TUX YPOBHEH B Hcchae-
0yeMOM 3ae CTAHUMM YKe JOCTUTHYTO Ha npeabli-
DyLWKMX 3Tanax pacyeTta. [Janee crenyer yBeni4uTh
BEJIMUMHbI PACYETHBLIX YPOBHEH 3BYKA B KaXKAOM
QUANa30He YACTOT Ha TPebveMOoe OTHOLEHIIE CHT-
Han/wym. Tpit 3TOM CUITAETCS AOMYCTHALLIM 0BEC-
MevYiTh OTHOWEHME CHIHAN/WYM He meHee 15 ab
B I1{ala3oHe BbICOKMX 4acToT; He MeHee 10 1b —
B AMANA301C CPC.IHIN YdCTOT, I JIOCTATOYHBIM B
5—6 8B — B ananasoHe HI3KHMX 4aCTOT.

I OpUEHTUPOBOUHBIX PACYETOB MOXHO MUC-
Nnoib30BaTh O6LIYHO PeKOMEHAyeMbld CpeaHMi
YPOBEHDb 3BYKa Ha CTAHUMH METPONONUTEHE, PaB-
Hplit L= 100 aB, vcxona u3 kortoporo ¢opmy-
na (4.17) npeobpasyeTcs K Buay:

Py 20,37-10‘3-; (4.18)
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OO0y MUHMMATBHO TPEOYEMYIO 3/1eKTpHYEC-
KY}O MOIIHOCTh UCTOYHHUKOB 3BYKa CJIEAYET OMNpe-
JenaTs no Gopmyne

P
P,z -;—“ 1, (4.19)

rme n — K0, 3ByKou3nyyaTeneit (0OblMHO He
Bonee 1 %);
[T — nuk-¢akTop aKycTHYeckoro curHana (y
cpenHel peuu He Gonee 9).

TpebyeMmyr 06LUyI0 MOUIHOCTb CUCTEMbI O3BY-
YEHMA HallO paBHOMEPHO pacnpe€aeanTh CUCTEMOH
u3nyyaTeney no BCeM 30HAM HAXOXIEHMUS nacca-
xupos. [Ip4 3TOM MUHKMATBbHO HEOGXOAMMOE KO-
NUYECTBO MPOMKOrOBOPHUTENER U CTPYKTYpa UX pa3-
MeuleHUA (LEMOYKH, PEUeTKU) ONpEeAensoTCs
UCXOIS U3 KOHKPETHOro 06 BEMHO-ITAHKPOBOYHO-
ro pelieHMs 3afla CTAHUWM METPOMONUTEeHAa Ha
OCHOBE IBYX YCIIOBUI:

1) B KaXnoit, naxe caMoil yaajleHHOM, TOYKeE
03BYYEHHUS YPOBEHb MPSMOTO IONS H3NMyyarens
NO/XeH ObITh He MeHee YeM B 2 pa3a BbILUE YPOB-
HS peBepOepaUMOHHON COCTaBNAIOWIEN OIS, YTO
SIBJISIETCST HEOOXOOMMEBIM YCIOBUEM 0becrnedyeHus
xopouieit pazdopuuBocTH peyr (0cobeHHO Tpeby-
eTCs BBLINMOJHEHME 3TOTO YCIOBHMS B OMarniasoHe
CPEIHUX U BHICOKUX YacCTOT);

2) pa3sHOCTb XOJa ITO BpeMeHU MeXIY coceln-
HUMM ¥ KaXIbIMM MOCJEAYIOLIMMU B Uemouke
rPOMKOTOBODUTENISIMU HOIKHa ObITh 1aXe B TOUKE
MaKCHMAIBHOTO 3aMa3iblBaHUsl B 30HE BOCIIPHUS -
THA 3BYKa He Oosee 20 Mc, YTO COOTBETCTBYET pas-
HOCTH XOJa IO PaccTOsIHUIO oKoyio 7 M (rocie-
IIHEEe YCJIOBUE MPeNyCMATPHBaEeT OJMHAKOBYIO MOLL-
HOCTb M3MYYEHHUA BCEX UCTOUHUKOB 3BYKA).

HUcxons u3 1-ro ycnoBus MOXHO OMpPENEeUTDb
panuvyc NeHCTBUS NPSMOro 3ByKa CHCTEMBI O3BY-
YeHUs:

BD(©)
R, =01, —=<, .20
s =0 Vi (4.20)

rae B — nocTosiHHas noMeuwleHMs CTaHLIMM MET-
pOMO/TUTEHA, 3aBlCsilUas OT AUana3oHa

4acToT (HM3KME, CPEeAHME, BbICOKKE),
D(®) — nokasares HanpaBneHHOCTU U3nyyaTe-
7St HAa UCCIeAYC M\ 10 TOUKY B 3aBHCU MO~

CTH OT yrila © (B TOM XE€ AManasoHe);
M — ofuiee uucao rPOMKOroBOpMTENEH B
HCCNenyeMoil 30He 3aia CTaHUMWH, Ha
KOTOpOE NoC/e NpefBapUTeNbHOIQ aHa-
JM3a pacnpejeneHa MUHHUMaIbHO He-
obxoaumMas obuas MOLIHOCTb 03ByYe-
HMS ¥ KOTOpOE SBNSETCS ONTUMATBHbIM
No reOMETpH1H 3as1a CTaHLIMK METPOIO-

JMTeHa.
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YyuthiBasi, yTO BeNM4YMHA MOCTOSHHOM CTaH-
LMK YXE OnpenesieHa aKyCTUMECKMM pacyeToM, a
napametp D(©) coBpeMEHHbIX aKYCTUYECKHUX CH-
CTEM XOpOLIO M3BECTEH, TO BapbMpys BeIHUYMHBI
R, 1 M MOXHO JOTIONHUTENBHO ONTUMU3NPOBATD
pacripeneneHue rpOMKOrOBOPHTENEHR 110 orpaxie-
HUAMHU 3a)1a CTAaHLHMH.

CnenymoumuM 3TanoM 3MeKTPOAKyCTUHYECKOro
pacyeTa SBASETCS pacyeT MOJIS YPOBHEH U ero He-
PaBHOMEPHOCTH B 3aBUCUMOCTH OT NpeABapUTENb-
HOro pelueHHUs O pa3MelleHUH TPOMKOTrOBOpUTE-
JIel Ha CTeHax MJIM Ha CBOJAX 3aJia CTAHUMH MET-
pornonuTeHa (MNM Ha TOM M APYIOi MOBEPXHOC-
TSIX); MPH 3TOM KaxAblil YYaCTOK O3By4YMBaeMOM
OIHMM IDOMKOrOBODHMTENIEM ITJIOLIAAKHM aTHpPOK-
CHMMMPYETCSl TIPAMOYTOJIBHUKOM, pa3Mepbl KOTO-
POro OIpenensIoTCs BbICOTOM MoABeca, HAKJIOHOM
aKYCTHYECKUX Oceil M KCUEHTPHUCHTETAMHU JINIUI-
COUIOB, MOAEAUPYIOLKX ANArpaMMy HampasJieH-
HOCTH Kaxzaoro rpomkorosopurenst. [lapamerpamu
30eCh ABJIAIOTCA [TpeaBapUTENbHO BbIOpaHHbBIHM TUIT
FPOMKOTOBOPUTENS, €r0 YYBCTBUTENLHOCTD, CPel-
Hee CTAaHNapTHOE 3BYKOBOE AABJIEHME W 3aBUCHU-
MOCTb AYarpamMMbl HarpaBJIieHHOCTH OT YaCTOTHI.
Lensio IaHHOTO pacyeTa ABISETCS NPOBEPKA TOY-
HOCTH IpeBapUTENbHOTO pacyeTa ONTHMAIBHOIO
OTHOLUEHUS CUTHal/LIyM WM DOCTHXeHHe Tpebye-
MO¥ onycTuMol HepaBHOMepHOCTH nonst +3 nb.
MeToarka 3THX pacyeTOB XOPOLLUO M3BECTHA ¥ MO -
POOHO U3NOXEHA B COOTBETCTBYIOLIEN CIIPAaBOYHOM
JIUTEpaType.

B cnyyae npaBWALHOCTHM POBEAEHHOTO pacue-
Ta TIPAKTUYECKH BCE 30HBI O3BYYMBAEMOTO 3aja
CTaHLUNW METPOMOJUTEHA OKAXYTCH (PaKTUYECKH
B 30HE NEeHCTBUS NPSAMOro 3ByKa, YPOBEHb KOTO-
POTO OMpenenseTcs CAeayOWUM BblpaXeHuem

Loy =201g p; +201g D(O) - 201g(r /75) + 94,
(421)

rae p, — CpenHee CTAHNAPTHOE 3BYKOBOE naBnie-
HMe, pa3BMBaeMOe TPOMKOTOBODHTENEM
Ha pacctosaHitu /p = 1 M Tla
KoHTponbHbie pacyeTbl VPOBHEW 3ByKa MO
dhopmyiam (4 18)—(4 21) no3Bons1 NpoBEPUTHL
IPaBIALHOCTD BbIOPAHHDLIX THOB, MECT pa3metle-
HItg 1t HAMPaBAEHHOCTH aKVCTIueChMX OCelt pac-
fipesie IEHHOM CHCTEMbI O3B\uCHils
B 3aK.1104€H11€ ONEKTPOARY CTUHECKOIO pdacyera
cnenyet NPOBECTU KOHTPONbHbLIM pacyeT pasbop-

YMBOCTH PeYu B 30HE HAMXYALIMX YCIOBUM CIYXO-
BOTO BOCNPHUSTHS, T.. B MECTE MHHHUMAJILHOIO
YPOBHSI NPAMOTro 3ByKa an(r).

Tlpu KOppeKTHOCTH BCEro MpPOBEAEHHOrO fe-
PED 3TUM pacyeTa MOXHO HUCIIONB30BaTh YNPOLLEH-
HBIA METOX pacyeTa pa3bOPYMBOCTH pedu no 6 oc-
HOBHBbIM OKTaBHbIM I0JIOCAaM C LEHTPAIbHBLIMH
yactotamu: 1) 250 T'u; 2) 500 T'w; 3) 1000 Ty,
4) 2000 Tu, 5) 4000 I'u; 6) 8000 I'u. MocnenHss
4acToTa, CTPOro roBOPS, HOJIXXHA OTHOCHTHLCS K
ueHTpanbHoi yactote 6000 ', cooTBeTCTBYIO-
wen nocneaHeit, 20-1 nonoce, paBHOM pasdop-
YUBOCTH pycckoit peun [danee onpenensiercs ypo-
BeHb owyuweHns GopMaHT £ B Kaxno# nonoce
no cnenymowe# dopmyne:

E= Lp - L, (422)

rae Lp — pacyeTHbI yYpOBEHb 3BYKa B HaHHOM
30HE CTaHUMH, 1b;

L, — pacyeTHblit ypOBEHb lUyMa B JAHHOM
nosioce yactor, nb.

1 pPUHMEYAaHUEC — (DopMaHTbl — 3TO OCHOBHbIE

CNEeKTpabHblE MAKCHMYMbl 0B00LWEHHOTO CNEKTpa peyu, co-

BOKYITHOCTh KOTOPLIX OnpenensieT pa3bopyHBoCTh repenasae-
MO# peyeBoit uugopMaumu

3arem onpenensercsa K03QpoduLmeHT pazbopuu-
BOCTH B KaXIOH Iosoce:

E+6
30

YTO MO3BOJISET ONpPEAeINTE GOPMaHTHYIO pa3bop-
YuBOCTb (1—6 — HOMEpa OKTaB)

W =

(4 23)

A=0,05[W, + 3W, + 4W; + 6W, + SWs + W]
(4 24)

To dopmaHTHOM pa3dopuuBOCTH A ormpene-
AAeTCs cnorosas pa3bopyuBocTb S no Tabauue 4 2

O6uuei 3anaqeit pacyeTa LOKHO ObITb AOCTH-
KEHUE CNOTOBOM pa3bopuMBOCTH PeYM BO BCEX 30-
Hax cTaHUMK meTpononuTeHa He mexee 80 %

[Tpy Ucnonb30BaHUM B aKyCTHYECKHMx pacue-
Tax O6bLIMHO NPUMEHSIOTCS ABA KPUTEPHs pa3dop-
ynpoctd RASTI (6bicTpasi oLEeHKAa MHAEKCA ne-
penauu peun) u D, (MHOEKC 4ETKOCTH) 3Have-
Hisi IEPBOrO U3 HUX He NOJXHbI 6bITh Menee 0,75,
a BToporo — He medee —3 ab

4.3.7 AKYCTMYECROE M IJIEKTPOAKYCTHYECKOE
NpOEKTUPOBaHME CTAHLUH METPOTIOIUTEHA 3aBEp-

Ta6nunua 4.2 — 3aBHCHMOCTH CJIOTOBOH pa36opunBoCTH S OT GOPMAHTHOIH Pa36OPIHBOCTH A

A 0,25 0,30 0,35 0,40 0,45

0,50

0,55 0,60 0,65 0,70 0,75 1.0

S, % 46 54 62,5 69 75

80

100

84 87 90 925 95,2
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WAaeTCs BLIBOAOM [AHHBIX (CEObMOM 3Tal aKycTH-
YeCKOro MPOEeKTUPOBAHMUS MO PUCYHKY 4.2) no
BceM TpeOyeMbIM AKYCTHUECKMM NapaMeTpaM CTaH-
LMY METPOTIONUTEHA C HEODXOAUMbBIMH PEKOMEH -
AaUUAMK MO OTAENKE Y KOHDUTYpaUUK orpaxie-
HUit, @ TaKKe ¢ TpeOOBaHUAMHU MO Pa3MELIEHUIO
M TEXHUUYECKMM XApaKTEPUCTUKAM aKyCTHYECKHUX
CUCTEM ISl 03BYYEHUS CTAHUUMU.

4.4 MeToauKa AKYCTHYECKOW PEeKOHCTPYKUMH
JEeHCTBYIOWUX CTAHUHMA METPONOIUTEHA

[Tpu MOAroTOBKE K PEKOHCTPYKLIMM AEHCTBYIO-
LUMX 32I0B CTAHLMU METDONONMTEHA, TE U3 HHUX.
JKCnjyaTaluMst KOTOPBIX BbIBUJIA aKyCTHYECKH
auckoM@opT (4To HabiarojaeTcss Aa GONbUIMHCTBE
CTaHUU 0e3 MepONpUsATHI NO LIYMO3aLIUTE, I10-
BbILUEHHOM TYJIKOCTH 3aNa CTAHLIMHM Y1 HEKOPPEKT-
HEBIM pa3MellieHUeM CUCTEMbI TPOMKOTOBOpUTENE),
HYXZAIOTCSH B pa3paboTKe aKyCTHYECKOH! YacTH Mpo-
€KTa PEeKOHCTPYKLHUU KaK HEQThEMIEMOU 4YacTu
061LEero MpoeKTa PeKOHCTPYKUMH 3a1a CTAHLIMHU.

Pa3paboTka npoeKTa aKkyCTU4eCKOH pPeKOHCT-
PYKUMY 3a7a CTAaHLIMMU BKJIIOYaeT B cebs cienyro-
uiUe 3Tamnsl.

4.4.1 TloaroToBUTENbHBIN 3TAll, COCTOALLMIA B
03HAKOMJIEHHM HA MECTE C aKyCTUYecKOH obcra-
HOBKOM 3ajla CTAHLHMH, CYOBEKTHBHOH OUEHKe
ypoBHEM 1yMOBOro oHa M pa3bOpPYUBOCTH UH-
dOopMaUMOHHON DeYyu, NMOATOTOBKE U aHanuie
MaclwTaOHbBIX YepTexXey 3ajla CTAHUMUU METPONO-
JIUTeHa, MOATOTOBKE U IMOBEPKE U3MEPUTENLHBIX
KOMIUIEKTOB MpUOOPOB.

4.4.2 HarypHoe obcnenoBaHue akKyCTHYECKMX
ycnoBui 3ana cranuuu. Ilepen Hauyanom ob6caeno-
BaHUS HEOOXOJMMO MPOBECTH PA3METKY TOUEK U3-
MepeHHUi ¢ TeM, YTOObI OHY OXBATUAU BCE HAUBO-
Jiee MMokKasaTelbHble U KPUTHYHbBIE B OTHOLUEHIH
aKyCTHMKM 30HbI, Tpebytouuite 06513aTe1bHOroO aKy-
CTUHECKOTO- KOHTPONSA, MOAPOOHO yKasaHHble B
npensiayuleM paznene.

AKYCTUYECKHE U3MEPEHUS MPOI3BOASATCS B
CleavIoLeil NoCae0BATe IbHOCTH.

4.4.2.1 Uamepetivsg OKTaBHLIX YPOBHET 33VKO-
BOIl MOLUHOCTH JABIDKVILETOCSH NOE3/Ia MTpH BAOJE
Ha CTaHUMIO (MPH OTCYTCTBHH COOTBETCTBYIONULIX
MACMIOPTHLIX AAHHBIX HAN JAAHHBIX CIOCHHATLIO
ApOBEACHHbIN Il3.\[CPL‘HIIH). H IMEPCHIS HPOBO/I1CH
B MYCTOM 3aJile CTAHUMK C HEOOXOMIMMOIT CTaTiC-
THYECKOM BBHIOOPKOH.

4.4.2.2 ViamepeHust LUyMOBOIO pexuma CTai-
11u¥ BO BCEX OTMEUEHHbLIX Toukax cornacHo T'OCT
23337. U3MepeHus NpOBOLATCS B «4aC NMUK», NPH
MOJHOM 3anofHEHWH CTaHUUHU, NMpU Bhe3ae Ha
cTaHuuio | —2 moe3noB U npy ux orcyrcrauu. [Ton-
HOE KOJIUYECTBO TOYEK U3IMEPEHHI M NMPOAOIXKHU-
TEJILHOCTb BIGOPOK IOJIKHBI COOTBETCTBOBATH TPE-
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ByeMOoit CTaTUCTUYECKOM MOrpeliHOCTH pe3ynsTa-
TOB U3MEpEeHUH.

4.4.2.3 N3mepeHus BpeMeHU pepepOepauuu
NPOBOAATCA B 00s13aTe€/IbHOM NOPSAKE B NYCTOM
3ane ctaHuuu cornacHo TOCT 24146. [Ins KOHT-
POJIbHBIX U3MEPEHU I BpeMEHI! peBepOepaliMu Mo-
IyT ObITb UCTIONBH30BAH bl AONONHUTENbHbBIE JAHHbIE
M3MEpEHUH WYMOBOro ¢hoHa Ha COBPEMEHHbIX
NpPOrpaMMUpPyeMbIX CIeKTpOAHIM3AaTOPaxX, UME-
WKX COOTBETCTBYIOLIXE CMEHHbIE MoAYIU. B noc-
NeHEM Cly4yae U3MePEeHHMS NPOBOASTCS B 3anof-
HEHHOM 3aJie CTAaHLMHU.

4.4.2.4 KoMnnekc 3/1eKTpOaKyCTUYECKUX M3-
MEpEHUIL, BKIIOYAIOLUMX HU3MEPEHHUS MOAS YPOB-
HEH, YaCTOTHOI XapaKTepUCTUKU Nepesayu U He-
PaBHOMEPHOCTK, 3BYKOBOTO MOJSA B !/,-OKTaBHbIX
(oKTaBHBIX) TOJIOCAX YacToT. Bce M3MepeHuUs rpo-
BOIATCA B ITyCTOM 3a/l€ CTaHLIMM, B HOMHUHAJIBHOM
pPEeXUME 03BYYEHMSA, NPH MOJaye Ha BXOJ CUCTeE-
MBI PO30BOTIO LIyMa.

4.4.2.5 Wcnpitanusl pa3bopuMBOCTU peYH Ha
CUCTeMe 03BYy4YeHMs 3ana cTanunu comracHo TOCT
25902, [Ipu COXHOCTY OpPraHU3aLMU apTUKYNS-
LMOHHBIX HCIIBITAHUMA HA AEUCTBYIOLUMX CTAHLUAX
METPOIMOJIMTEHA JONYCKAETCA UCIOIb30BaHUE pac-
YETHOrO MeTola OUEeHKH pasbopYMBOCTH PEYU MO
¢dopmynam (4.21)—(4.23) Ha OCHOBAaHMHU AAHHBIX
HaTYPHBIX U3MEPEHUI OKTaBHbIX YPOBHEH Mones-
HOrO CHUTHaNa U luyma. JJorycKaeTcst Takoke UCITONb-
30BaHMe NpUOOPOB U MPOUECCOPHBIX YCTPOMCTB,
NPOBOISLIMX U3MEPEHUSA pa3bopYMBOCTH METOAOM
OLIEHKM MHAeKca nepenaun peyu (RASTI).

4.4.3 JlaGopatopHas u KamepaibHasi 0O6paboT-
Ka Pe3ynbTaTOB U3MEPEHUN MO3BONSAET MOMYYUTH
MOJIHYI0 MH(POPMALIKIO O LIYMOBBIX, aKyCTUYECKUX
M 3NEeKTPOAKYCTUYECKHX XapaKTepUCTUKaX 3ana
CTaHUMM METPOMOJMTEHA. 31eCh HeOoOXOAUMO
Y4€CTb, YTO B CBS3M C TeM, YTO U3MEPEHUS BpeMe-
HU peBepbepalnit U M3MepeHs 015 YPOBHEM PO~
M3BOAMIIMCL B MYCTOM 3afie cTaHUMM, npu obpa-
00TKE pe3VJILTATOB M3MEpeHItif CIEAYeT BBOAUTH
MOMNPaBKi Ha MAKCHMATLHOE 3ATIONHEHHe 3a1a CTaH-
LM TACCAKHPAMI B «1aChl HK». 1715t 3TOro Heob-
XOMMMO, HCIOABLIYS (hopmym DiipiHra, BBOAUTD
[yTeM 0OPaTHOrO HepecueTa NONpasky AA 13 pac-
yeta 0.5 M2 /uen. cornactio rpuioxkenitio E. 3to paer
BO3MOAKHOCTL PACCHITA b KAK BPEMS pesepOepatlim
JANOLTHCHHOEO 3did CIAaHIUIH, TaK If TONPABKH Ha
CHILKCHME YPOBHEH 3BYKa [IPI O3BYYEHHM B COOT-
BETCTBYIOLLMX OKTABHbIA Mojocax AL no cienyo-
wuM popMmysiam:

A
AL=10lg2n
Y (4.25)

3

rae A, — obuwmit gora I3 3ana crau-
LMY, MONYYEHHBIH HA OCHO-
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B€ WM3MEPEHUH BpeMeHU pe-
Bepbepauuu B MyCTOM 3ane
CTaHUMHU;

A, = A, + AA, — obwmit pon D31 3ana cran-
UMY NMPH MAaKCHUMabLHOM 3a-
NOJIHEHMH fTaccaxupami. Be-
NHYMHA AA,, paBHa:

AA'l'mc = 2'S’nonaal(f) ’ (426)

roe Siona — TUIOLIANDb MONA CTAHUMHU, M2}
a,(f) — B3Il croswwmx nmaccaxupos
MPYU MIOTHOCTH PacCTaHOBKU
0,5 M2/uen.

4.4.4 AHanu3s pe3ybTaToB H3MEPEHU M CIIYXHUT
OCHOBaHUEM IS TEXHUYECKOTrO 3allaHUsl Ha pas-
PaBOTKY aKyCTHUECKON 4aCTH NMPOSKTA PEKOHCT-
PYKUMH 3an10B cTaHuuid. [Ipu 3ToM cama MeTonuKa
aKyCTHYECKOrO MPOEKTUPOBAHUSA 3A€Ch B NPUHLIKIIE
DOJDKHA COOTBETCTBOBATh 00LIEH CTPYKTYPHO#H Cxe-
Me (puCyHOK 4.2). OnHako B JaHHOM Ciy4ae JoJ1-
XXEH YYMTHIBATHCS (PAKTOD CYLIECTBOBAHHS yXeE I10-
CTPOEHHO# CTAaHUUU C COOTBETCTBYIOLIMMH KOH-
CTPYKUHMSIMU OrpaxzaeHuit. Benencrsue sToro axy-
CTUYECKasl KOPPEeKLMs 3a1a CTaHUMM (3Tansl 2-it
U 4- 1o pucyHky 4.2) 1onmxHa 6bITh COBMeELIEHA
B OMH 3Tarl, IIOCJIE 3aBEPLUEHY | KOTOPOro Heob-
XOLMMO NPOBEACHME KOHTPONBHBIX aKYCTUYECKUX
u3MepeHuit. Taxoke KOHTPOJILHbBIE U3MEPEHNS 10 -
JKHBI ObITh MPOU3BEINEHBI NTOCNE 3aBEPLUCHUS NEK-

TPOaKyCTHYECKOM KOPPEKLMH 3a/ia CTAHLMHU.

4.5 IIpumep aKyCTHYECKOTO NPOEKTHPOBAHUSA
3aja CTAHIMH B YPOBHE MOCATOYHOM
maaTgopMbl METPONOAMTEHA

PaccMaTtpuBaeTcsl THNOBOM NPOEKT 3a/1a CTaH-
LMK B YDOBHE NOCafOYHON I1aThOPMbl METPOIO-
AVWTEHa MENKOTO 3anoxenus. CxemMaTHMECKH NNaH
W MPONOAbHBIA pa3pes 3ana CTaHUMU U30BpaXeHb
Ha pucyHke 4.4. [To obuwe# dopme 3an cTaHUMM
OMM30K K MPSiMOYTrONbLHOMY Napajienenuneny ¢
pasMepaMu B niaHe 162X 17.6 a npit obuteit Bul-
COTe 3an1a ~ 6 M; NPU 3TOM LWHPIMHA NOCAAOUHOIT
nnatopmbl cocTasisieT 10 M i1 BbICOTA KECCOHII-
POBAaHHOIO MOTOAKA Hail Hei ~ 5 . CTaHuMu Ta-
KOTO THMA MOAYUMUIIK AOCTATOUHO WHPOKOE Pac-
NpocTpaHeHue.

Tak kak obcaegyesMbie 3Ll HC HACIOT pasiic-
JNSIEMbIX ODBLEMOB, TO HECMOTPSI Ha AMCIPONOPLH-
OHaIbHOCTb WX OCHOBHbIX PA3MEPOB pacyeThl Bpe-
MeHu pésepbepauuu 7, obluero poHaa 3ByKonor-
NOWEHUsI A ¥ NOCTOAHHOW nomeuteHns B caenyet
NpOBOAUTHL HA OCHOBaHUM Gopmysbl DUpHUHTa.

Huxe B Tabnuue 4.3 npuBegeHbl pe3yibTaThbl
pac4yeToB BpeMeHHM peBepOepalluu 3a1a CTaHUMH
T,(f), cpenrero K3TT a(f) u nocTosHHO# Mome-
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wetnst By(f). MHTepeep 3ana craHuum B yposHe
NnocagoyYHoli rIaTQopMbl: TN — IK(POBAHHbIMH
KaMeHb, CTeHbI — INIafKye TINUTbI, MOTONOK U CBO-
bl — GETOHHbBIE MOBEPXHOCTH C NMoOeNKoi u no-
Kpackoit. 3neck xe, B YETBEPTO CTPOKE Npuseae-
Hbl DE3Y/NbTaThl M3MEPEHUN YPOBHE#H 3BYKOBO
MOLHOCTH MOABMXHOIO COCTaBa MpH BXoHe Ha
cranumto L (f). Bce pacyeTsl POU3BOAUNKCE U3
YCNIOBUS MUHUMAJILHOIO 3aMOJIHEHUA 3aa CTaH-
UMK naccaxupamu (~ 6 yen/m?).

Tpu 3TOM cpeaHuit panuyc AeiCTBUS NPSAMO-
ro 3Byka R, cornacHo opmyne (4.7) cocrasnsn
BENMUMHY nopaaka = 12 m. Orciona caeayer, 4To
MaKCMMaNbHO HeONaronpUsATHBIMKM MECTaMM IUIS
BOCOPMATUS peueBoit uHOOPMALIMK TIPU nouxone
JBYX BCTPEYHBIX MOE3HOB ABASAIOTCS TOUKK Ha OCH
3ana CTaHUuH, T.€. Mpu r, = 5—7 M. Toraa pacyer
ypoBHs wymMoBoro ¢oxa no dopmyne (4.6) ans
YPOBHS L. Ha NONOCE MAKCUMAILHOTO U3Nyye-
HHA cornacHo Tabnuue 4.3 npu 500 I'u noka3ssiBa-
e BenuyuHy L, = 84,5 nb. CornacHo xe Tabnuue
4.1 nonyyeHHas BeJIMYNHA OKa3bIBaeTCs WIS BbIO-
PaHHO# nosiock! yacTor 6osblie Ha 6,5 1B nonyc-
TAMO#H BenuuuHbl L, = 78 xb. YuuthiBas, 4o
MIPaKTHUYECKH BCA IIaThOpMa HAXOLMTCS B 30HE
IeCTBUSA NPSMOTO 3BYKA, LIS pacyeTa Tpebyemo-
[0 M1 AOCTVOKEHUS HOPMATMBHOIO YPOBHS LIy-
MoBoro ¢oHa ofwero ¢oHa 3BYKONOINOLIEHUS
Alpes CNENYET NPUMEHHTD HE YMPOLIEHHYIO dop-
Myny (4.9), a npoOBOOMTL pacyeThl O BapUaLUK
fonHoit opmysnl (4.6). COOTBETCTBYIOLUME pac-
YeThbl MOKa3aiM, YTO YKa3aHHOE YCJIOBHE BhIIMOJ-
HReTCH npu obecrieyeHUMM NMOCTOSHHOM noMeLue-
HUS BTpe6 > 2200. Otciona no dopmyne (4.2) crne-
nyeT, yto cpenduit K31 3ana ctaHUMK DONXKEH
BO3pacTH o & 2 0,2.

Tabnuua 4.3 — Pe3yabTaThl pacyeToB BEJIH-
yun T, 0y, By u u3mepeHuH

yposueit L .
£ Tu ]
Beauyuiin
1235 250 500 1000 | 2000 | 4000
7, c 2.6 23 2.1 2.0 1.9 1.7

011101210131 014 0.15 1 0.16
M2 976 | 1077 | 1180 | 1286 | 1394 | 1505
ab | 86 | 915 99 97 86 [ 775

YyuTeiBasi HEOOXONUMOCTL BBEAEHHUS B HHTeE-
pbep 3aj1a CTaHUMM 3BYKOMOJIOLIAKOLIEH OTAe-
KM, Ha[0 OTAEMaTh MOTONOK Hall MOJ0M MIaTdop-
Mbl CTaHAAPTHLIMH 3BYKOTIOINOIAKOLMMH TUTHTa-
mu, umetowmmu K311 0,3—0,6 B nuanasoHe or
HU3KUX K BLICOKMM 4acToTaM (cM. npunoxerue ).
Huxe, B Tabnuue 4.4 npuBeleHbl Pe3y/bTaThbl
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pacyeta cpeanero K3I1 3ana craHuuu metporio-
nuteHa o, (f), spemenn pesepbepaumnn T,(f) u
NOCTOSIHHOM MOMELUeHUs 3a1a CTaHumMM B, (f), pac-
CYMTAHb! YKa3aHHbIMM Bbillle METONAMM FIPU yC-
JIOBMY 3BYKOTNOTJIOLAIOWE# OTAENKHM NOTONKA
CTaHuuu Han rnatdopmoit. B yerBepToii crpoke
NPHUBENEHDI TAKXE PE3yNbTaThl PaCYETOB YPOBHE
wymoBoro doHa no dopmyne (4.6).

Tabnuua 4.4 — Pe3yabTaThl pac4eToB BeJu-
e o,(f), T,(f), Bi(f) m
)

w

f Tu
125 250 500 1000 | 2000 | 4000
o,(f) 0,17 10,18 (0,21} 0,23 | 0,25 | 0,26
T.(f) 1,6 | 1,4 | 1,2 1,1 L0 | 0,9
B,(/) 1618 | 1734 | 2100 | 2360 | 2633 | 2776
L.(f) {70,0(755]830] 81,0 70,0 | 71,5

Bennyuun

M3 cpaBHeHus ypoBHei#t iwyMoBoro dona, pac-
CUMTAaHHBIX NPU 3BYKOMOINIOLLAIOLLEH OTAENKE LIEH-
- TP2AbHOW YacTH MOTOJIKA CTAHUUK METPOIONUTE-
HA C JOMYCTMMbIMM YPOBHSIMM LUYMa B COOTBET-
CTBYIOLIMX OKTaBHBIX mnojiocax no rtabmuue 4.1,
cnenyet, uto B nuanasoHax 500—1000 I'u Ha6nro-
JAaeTcsl CyLIeCTBEHHOE NpeBbILIeHUE HOPMaTHBHBIX
YpOBHEH; KPUTHUYHBLIM SIBSIETCS TAKXKE MMarasoH
4000 T'u, BaxHbIH AN obecrieyeHUs: pa3boOpUMBO-
CTH peyeBoit MHpopMaLmu. SbDEKTUBHOE CHUXE-
HHME YpPOBHEM 1IyMa B AMala3oHe CPeAdHUX YacTOT
MOXeT ObITb JOCTUTHYTO KaK CHUXEHHUEM LlIyMa B
HCTOYHUKE MM Xe LOMOJHUTENbHbIM 3P QPeKTUB-
HbIM 3ariyiueHueM ONUXHUX OTPaXNEHMN 4acTH
MOTOJKA, PACMONOXEHHOrO Hal NMyTSMU, U CTEH
Haa OyvTsiat (eat. pucvHor 4.3). Bo3nmoxeHn Taxkxe
BApHAHT € TwareabHoi npopaboTKOR CUCTEMbI
03BYUEHMSI, C TEM YTODOLI O BCceM 30HaM obecne-
YHTb CYLUECTBEHHOE MNpeBaiMpoBaHHe NpPsSIMOro
3BYKA 11 BLICOKOC OTHOUIEHHE CHIMLT/LIYM.
HeobxomMbiM VCAOBUEM NS ITOIO SiBASET-
Cst AOCTIKCHIUE ONTHMANILHOIO 3HAUYCHUS Bpene-
HIt }70!50[)66[)&1[1!(14 3adjlad CTAHIIK, HTO, €CNK CPpaB-
HUTL dadnble Tabauues 4.4 ¢ 3010 0BBEMHOTO
ONTINIALL Ha pHCYHKRE 4 1. obeclieticHo BO Beea
Aanasone. kpose vacror ke 250 Tu. TMoce-
AHEE TAKAKE AOMXKIO ObITb YUTEHO TipU pacueTe
cicTeMbl 3ByKkoycuneHusi. Kpome Toro, coxpaHe-
HHME MONHOCTHIO 3BYKOOTPAXAIOWMKX NOBEPXHOC-
Teil Ha Bcex CTeHax 3aja CTAaHUMH HOJXKHO NMpU-
BOAMTb K BO3HUKHOBEHUIO 3¢ deKTa nopxarotiie-
O 3Xa, KOTOPbIH TaKXe MOXET OTPULIATENbHO [0~
BJIMATb Ha 3BYKOMNepenady pevyeBOro CHUrHaja.
Bcaencreue Bcero M3s0XeHHOro MpHU pacyere
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CHCTEMbI 3BYKOYCHNIEHHS1 HEODX0AMMO obecneyuTs
OTHOLIEHHME curHa/uyM He MeHee |5 ab no scem
AMana3oHaM YacTOT BO BCEX 30HAX 3aja CTaHLUMWH,
st yero Tpebyemsli ro ycnosuio (4.18) yposeHs
Lm:6 = 100 nb nonxeH ObITL CO30aH npu paboTe
CHCTEMbl, K&K MUHMMYM B IManNa30oHax 4acTOT
500—1000 T'u. Mcxons U3 3TOr0O pacyeT MUHUMATb-
HO HEoOXOOMMOUR aKyCTMYECKOW MOLIHOCTH NOo
dhopmyne (4.18) npu T = 1,1—1,2 c npuBoauT K
BenuynHe P, =5 Br, oTkyna no ¢opmyne (4.19)
NOJNYYUM TpeOyeMyio 3JIEKTPUUYECKYI0 MOLUHOCTD
P, =2500 Br. CoBpeMeHHbIE LUIMPOKOMNONOCHbIE
aKyCTMUYECKHe HW3/yyaTeJM CpEeAHEH MOLIHOCTH
umeoT P =25 BT, oTKyna obuee Koa1uecTBo
TaKuX U3yyaTeseil NOMXKHO ObITh B 3a1€ CTAaHUMHU
He MeHee 100 wt. OagHuM U3 Haubonee pacnpocT-
paHeHHbIX cnocob0B pa3sMeleHUs u3yyaTeneil B
IUTMHHBIX M IYMHBbIX 3a/1aX CTAHLUI SIBASETCS NOC-
Jie0BaTeNbHAS 1IENOYKa ITOTOJIOMHBIX TPOMKOIO-
BopuTeneit, pa3sMELIEHHBIX 10 LIEHTPAILHOH OCH
3ana CtaHuuu ¢ warom /; = [/M (tne [ — nnvHa
3ana, M — obwee YUCAO U3JyyarTelsieil), paBHbIM
Ha JaHHOM 00BekTe 15—16 M. Panuyc aeitcTBus
MIpSIMOro 3ByKa A8 ¢1abo HarpaBieHHBIX UCTOY-
HMKOB 3ByKa (cM. opmyny (4.20)), y KOoTopbix
napametrp D(®) ob6sryHO He mpesbiluaeT 10, co-
ctasnsier npd B > 2000 BenvyMHy Mopsika 2 M,
YTO SJBHO HENOCTATOYHO. BeieacTsue 3Toro peko-
MEHAYeTCsl pa3neiuTh obluyio Tpebyemyio Molu-
HOCTb M3NyYeHMs Ha 3 UETOYKM U3 BHICOKOCpEL -
HEYaCTOTHRIX OCTPOHANPABAEHHBIX TPOMKOTOBO-
putenet mouHocThio 12,5 BT, paBHOMEPHO pac-
MpeNENEeHHbIX N0 LEHTPATBHOI OCH CBOJA M Bep-
XHEHM 4acTu CTeH (UNM, €ClIU 3TO TeXHUYECKHU
TPYOHO OCVIUECTBMMO, IO KOJIOHHAaM CO CTOpO-
Hbl MOcanovHbix Natgopm). B aTom cnyyae mak-
CHManbHOe ynaleHWe MCTOUHMKA 3BYKa OT roJio-
Bbl Maccaxupa B KaxIno# Touke 3ana CTaHUMWHK He
OvneT npesblwaTy 5 M MpH BLICOKOI KOHUEHTPA-
UMM BEPAHMX 4acTOT. YKa3zaHHOe ycjosue obec-
NeYUT Kak TpebyemMoe OTHOLIEHME CHTHAN/WYM,
TaK It XOPOLIYIO paBHOMEPHOCTb Nnofst. PacyeT pas-
HopunBoctu peun no popmyie (4.24) nokasvisa-
€T, YTO BEAHUMHA A TOBCEMCCTHO MPCBbILIACT
0,63, uto obecrieurBacT CNOrOBVIO Pa3bOPUUBOCTL
6onee 90 % (cm. Tabnuuy 4.2).

B 3aK1104CHKMC [POBEACHHOTO pacycTa Heod-
\OAIMO OTMETHTL. UTO VKA3AHHOC MacChHposali-
HOE pA3MEILEHIE TPOMKOTrOBOPHIC/IEH SIBISETCS
HeoBXONUMBIM ycaoBMEeM ODECredeHUs XOpoLed
pa3bopuMBOCTH peyeBOit MHPOpMaLIMK B 3ane Hc-
CNeJOBaHHON CTAHUMHU; MEHbLUEE KONHYECTBO
rPOMKOrOBOpHTENEH MOXET ObITb MCIOAB3OBAHO
TOJNIbKO MPH YCIOBUM NMOKPHITUA 3BYKONIOIJIOWAI0-
LIEi OTAENKOM HE TONBKO LEHTPAIbHOM YaCTH CBO-
[a, HO U CBOJOB, PacMOMOXEHHbIX HAl MYTAMH, a
TaKXe BEpXHEH YaCTU CTEH.



5 METOAbl U3MEPEHHUA U OIIEHKH
DIYMA B IOMEIIEHMAX XKMJIbIX
U OBIIECTBEHHBIX 3JAHUU
OT IBMKEHMS NOE3X0OB
B METPOIIOJIMTEHAX

5.1 Odwue noJjoxkeHus

5.1.1 Hactosawuit Con npaBun pa3paboraH
Ha ocHose Tpebosanuit CH 2.2.4/2.1.8.562 (],
[OCT 12.1.036, TOCT 23337. Ilpu paspaborke
CBoma npaBui YYTEeHbl PEKOMEHIALNWU MEXIYHA-
poaHoro craHaapra MCO 1996/1 {17].

5.1.2 OueHKy liymMa OT ABMXKEHMS [10E3L0B
METPONONMTEHA B MOMELUEHUAX XHJIbIX 3TaAHUH
HeoOX0AMMO MPOBOAKTD IS HOYHOIO U XHEBHOLO
BpeMeHH CyToK. I1pM 3TOM M3MepeHus A0MyCcKaeT-
CSt BbIMOJIHATD TOJIbKO B JHEBHOE BpeMs IPH yC-
NOBUU, YTO CHTHAJI, PErUCTPUDPYEMBIi NPH TIpO-
XOXIEeHUH [0e31a, BbUeseTCs Hal ypoBHeM doHa
He MeHee yeM Ha 3 ab.

5.1.3 KoHTpomio 1ryma oOT ABUXEHUS [10€3008B
METPOITOJIMTEHA JOJDKHO NTPeALIeCTBOBATh OMpene-
JieHue BAMAHUSA ¢HoHOBoro wyma. Ecnu curhan,
PETUCTPUPYEMBIN NIDU NMPOXOXIEHUM MMOe3a, He
BbIIEAETCS Hal YPOBHEM (OHA, OLEHKY LIyMa OT
INBVOXKEHUS NOE310B B COOTBETCTBMHU C HACTOSLUMM
CBozmoM mpaBui1 BBIOJMHUTS HENMb3s (cM. 5.4.9).
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5.2 Hopmupyemsie napamMerpsi
¥ JONYCTHMbIE YDOBHH LIyma

5.2.1 1liym, co3naBaemMblii B TOMEILEHAAX XM~
AbIX 1 OOLIECTBEHHbBIX 30aHUH OT ABUXEHUS NOE3-
AOB METPONOJINTEHA, HOCUT HETIOCTOSIHHBIN (npe-
PHIBUCTBIN) LUMPOKOTIONOCHDBI XapakTep C Bbipa-
XEHHbIM npeobnafgaHueM CMrHata B NOnOCe 4ac-
TOT 22,5—90 I'U 1 NoOBTOPSIETCS C MEPUOAOM, Oft-
peaensieMbiM rpa@uUKOM ABUXEHUS [10e310B.

5.2.2 HopMupyeMbIMH NMapaMeTpamMu WyMa B
COOTBETCTBUHU C HacToAWMUM CBOMAOM MpaBui AB-
JISIOTCA!

® 3KBUBANEHTHBIN (110 3HEPTHU) ypOBEHb 3BY-
Ka L, ..., APBA,

* MAKCUMAJbHbIi YPOBEHb 3ByKa L, .., N1BA.

Ouenka LyMa Ha COOTBETCTBHE AOMYCTUMBIM
YPOBHSAM N0JLKHA ITPOBOJUTHCA OAHOBPEMEHHO 10
o6ouM napametpam L, . 4 L, . (cM. pasgen 5.6).

5.2.3 JonycTUMBIE YPOBHM LUyMa, Ha COOT-
BETCTBUE, KOTOPBIM JOJDKHA MPOBOANTHCS OLIEHKA
UIYMOBOTO BO3ACHCTBHS B MTOMEIICHUAX XUBIX U
OOLECTBEHHBIX 30AHUN OT IBHXKEHHUS MMOE3NOB B
METPOIOUTEHAX, [IPUHUMAIOTCA B COOTBETCTBUU
cCH 2.2.4/2.1.8.562 [1], TOCT 12.1.036 nnsa nHeB-
"Horo (¢ 7 no 23 4) u HoyHoro (¢ 23 mo 7 4)
BPEMEHHM CYTOK 1o Tabmuue 5.1.

Ta6bnunua 5.1 — JonycTuMble 3HAYEHHS NS OLEHKH MYMOBOTO BO3JEHCTBHA HA COOTBETCTBHE
tpeGosanuam CH 2.2.4/2.1.8.562 [1], TOCT 12.1.036

Ne OKBUBANEHTHBIM MakcumanbHbI
n n Hasnayenue nomeweHus Bpems cytok YPOBEHb 3BYKa YPOBEHbL 3BYKA
LA KB, 1007 nBA ‘I‘Amax‘ aon? zbA
[ | [Tanatsil 6onbiIULL 1 CAHATOPHEB, ONEpaLlli- JeHs 35 50
OHHble BONbHML, Hous 25 40
2 | KaGuHeTst Bpaueit nonuknuHuK, ambynaTo- Henb 35 50
puil. aMcnaiicepoB. Gosbinil, caHATOPHCR
3 | KnaccHble nomcuietins, yycBbHble kabuue- » 40 55
Tbl, YYMTCALCKHE KOMHAThl, ayolHTOPHH
LWKOM M ApYIUX ydeBHbIX 3aBefie i, Kot -
epeHU-3anbl, YHTATLHBIC 3016 BHONHOTCK
4 | Kinbic KOMHATBI KBAPTHP. XHTbIC OMCLLC- Heiw 40 55
H{ JOMOB OTAbIXA, MAHCHOHMATOB, IOMOB- Houb 30 45
MHTEPHATOB IUIH NPECTAPCALIX H WIIBATIAOR.
CHATbHbLIE MOMCLICHHS B ACTCKMX AOWKOML-
HBIX YUPCKACHUAX I LIKOIAX-HHTCPHATAN
Hoaepa rocTim it A6 KOMITATLL 00- To ; 43 60
S| wexuTHii 0 &C 35 50
3anbl kKade, pecTopalos, CTOSIOBbIX HeHsb 55 70
6 Toprossle 3abl MarasuHoB, MacCcaXXMPCKHe » 60 75
7 }3anbl a3ponopTosB M BOK3al0B, NPUEMHbIE
TIYHKTBI IPEANIPUATHIF OLITOBOro 00CAYXH-
BaHUA

APUMEHACTCH MONpaBKa K AOMYCTUMbIM YpOBHAM + 5 nb.

Mpumeuadue — [pu oueHke YPOBHER 3BYKR OT REUCTBYIOUWIMX ANHKI MCTPONOAKTEHA OTKPLITOTO 3anOXeHUA
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5.3 Cpeacrea u3mepenui

5.3.1 Usmepenue yposHeit 3ByKa ciefyeT npo-
BOAUTHL LIyMOMEpaMHM, KOMOMHMPOBAHHBIMH W3-
MEDHUTENbHBIMM CHCTEMaMU WM aBTOMaTHYECKM-
MM YCTPOWCTBaMu, COOTBETCTBYIOLIMMHU Kiaccam

0, 1 unu 2 ¥ UMEIOIMMK YaCTOTHYIO KOPPEKLIUIO
A no I'OCT 17187.

Mpuwsmeyuanue — [Ipeanoytenue cnesyeT oTaaBaTh
HHTCTPUPYIOWIHMM NpubOpaM, Mo3BOASIOUIMM HETOCPEACTBEH-
HO U3MEPATh IKBUBANCHTHAINA (110 3HEPIUU) YPOBEHD 3BYKa. Ta-
KMMM npubopaMu sBAAIOTCSH, HanmpHMep, BKITIOYEHHbIe B [O-
CyNapCTBeHHBIX peecTp CPEACTB M3MEPEHMIt M HOMYIUEHHEIE K
npumeHeHn10 B Poccuitckoit Menepaunn npubophbl, BIMycKa-
eMble upmanis: «Bruel & Kjaers (Jamus) — nuterpupyrowmii
lymomep Tuna 2232, aHanusatop tvna 2260: «Larson-Davis»
(CLUIA) — wunrerpupylowuit wymomep Tvna 814 u DSPS0.
aHanusatop tuna D2800 (2900); «SVANTEK» ([Monblua) —
wymomepsl TUnoB 943, 945, awanu3saton tTuna 912AE.

HomnyckaeTcs nmpeasapuTenbHas 3alKCh CHI-
Hajla Ha M3MEPHUTENbHBIA MarHuTooH C nociue-
ayouiei o6paboTkoit 3anucanHOM HH(POPMaLUH.

5.3.2 CpexnctBa M3MepeHH#t NOJXKHBI UMETH
ﬂeﬁC'TBleILIBC CBHIACTCABCTBO O IMMOBEPKE.

5.4 Ycnoeus u npasuna
NMpOBENEHMS M3MepeHmit

5.4.1 Vamepenus ypoBHei#t Lyma cienyer npo-
sonuts no 'OCT 23337.

5.4.2 UsMmepeHus: npoBoaAT He MEHee YeM B
TPEX TOYKaX, paBHOMEPHO PACHpPEACNEHHBIX 10
TIOMELIEHNUIO He Onuxe 1 M OT cTeH M He Omxe
1,5 M OT OKOH moMelleHui Ha BricoTe 1,2—1,5 M
OT YpOBHS IOJA.

5.4.3 Tlpu usMepeHUAX OKHA W IBEPU NOJXK-
Hb! OBbITH 3aKphITHl; GOPTOYKKU U GpaMyru npu
OUEHKE JIMHUI METPOIOJIMTEHA 3aKPbITOrO 3aJ10~
XEHUST — TakXe 3aKpbITbl, NPU OUEHKE JMUHUK
OTKPBITOrO 3a710XEHMS — OTKPbITDI.

5.4.4 Bo Bpemst M3MepeHMii LIyMa B OMeELUE-
HUM NOJXKEH HaxOMMTLCS TONLKO MEePCOHaN, 3a-
HSITbIA M3MEpPEHMEM LUyMa.

5.4.5 UamepuTenbHbii MUKPODOH AONXEH
ObITb HAlpaBneH B CTOPOHY JIMHUK METPOMOJIUTE-
Ha M yvoaneH e meHee yem Ha 0,5 vt oT oneparo-
pa, NpOBOASIEr0 U3MepeHMe

5.4.6 Tlpu npoBedeHIU MIMEPEHIIM MAaKCH-
ManbHOrO YPOBHs 38yKa L, . 1ia npubope nonx-
Ha ObITb YCTAHOBMEHA AMHAMHYECKAS XAPAKTEPHC-
TUKA «MELIEHHO» (T = 1 ¢)

5.4.7 Masicpentisi cleayer BLfionsiThL B nepii-
04bl Haubonee UHTEHCUMBHOTO ABMXEHHS TOE3008:
c7no9%4ymnnmclénol9ynHeM ucbdmo7u
HOYbIO.

JlonyckaeTcs BLINONHATH U3MEPEHHSA B APYyroe
BpeMsl [OHA, HaNMpUMEP XapaKTepU3yolileecs Hau-
MEHBbLIKMH YPOBHAMMU (GHOHOBOrO LIyMa, C fnocne-
IYIOUWMM flepecyeTOM 3HauyeHHUs IKBUBATIEHTHOTO
YPOBHS 3BYKa IUIf pexuma Haubonee UHTEHCHUB-
HOTO NBMXEHHUS noe3nos (cM. 5.5.3).
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5.4.8 Bpemsa uamepenus T HOAXHO 6bITh KOC-
TATOYHbIM IUISl PETHCTPALIMK HENpepbIBHOM BbIbOp-
KH, BKIIIOYaoLIe# He MEHee NecATH coObITH I npo-
xoxnenus noespa: T = 3,5—5 MHH NIpH U3Mepe-
HHAX B NHeBHoe BpemA U T 2 3,5—10 MuUH mpu
M3MEPEHUSIX HOYBIO B 3aBUCMMOCTH OT MHTepBa-
JIOB IBUXXEHUS [TOE300B Ha OLEEHUBAEMOW JIMHHKU
METPOITOJIUTEHA.

5.4.9 lepen npoBeneHUeM U3MEpPEHUH B Kax-
_DO# TOyke HEOOXOMUMO OLEHUTD BIAUsHUE (POHO-
BOrO wyMa B noMeweHuu. [ng 3toro uamepsior
3KBHUBaJIEHTHbIA L M MaKCHMMalbHbIH L

‘A 3KB A max
YPOBHM 3ByKa 3a MHTEPBaJl BpEMCHH T, a TAKXe

L) u L) (hoHOBOro myma 3a Bpems Mexay

TPOXOXIOECHUSAMMU TTOE300B. Briuucasior Pa3HOCTHU
— D)
ALA KB LA 3KB AL(A 3KB
_AT®
ALA max *

Opu AL, ,,, <3abuAL, . <3 b ouenky
LIYMOBOTO BO3IECHCTBUSI OT ABHXEHHS MOE3NOB
METPOIOJNIMTEHa B COOTBETCTBUM C HACTOSLIUM
CBOIOM NpaBu/ BhIMOJHUTD HEMB3A.

Tpu AL, ., <3 1B, Ho AL, . >3 nb ouenky
CJIENyeT NPOBOAMThH MO pe3yJibTaTaM HU3MEPEHHUS
TONMBKO L, ..

Ipu AL, ,,, 23 0b u AL, . 2 3 nb oueHky
CJIEAYET MPOBOMMUTh OJHOBPEMEHHO IO M3MEpEeH-
HbIM 3HayeHUsIM OOOMX MapaMeTpPOB lUyMa, NpH
3TOM B 3HayeHus L, ,, . JOIKHa ObITh BHECEHA MO~
MpaBKa Ha ypOBEHb (POHOBOrO 1yMa (cM. 5.5.3).

s moBHILIEHUS HAOEXHOCTH pe3ynbTara Le-

Jiecoobpa3HO U3MEDEHUS L‘fa)m

H ALAmax = LAmax -

MTOBTOPUTH TOCHE

BBITIOJIHEHUS U3MEPEHHUH U YCPERHUTD 10 HopMy-
nam u3 5.5.2.

5.4.10 BbibupaloT TOUKY C HaUbOONbLUKMHU 3Ha-
yeHusmu L, v L, . lansHeiiune n3mMepeHns n
06paboTKy pe3y/NbTaTOB) MPOBOAST B 3TOM TOUKE.

5.4.11 TpuceauBarOT pesynbTaTaM M3Mepe-
MUk L, W L, ., BbINOJHEHHbIM B BbIOpaH-
HOM TOuKe, HOMED | ¥ niposoast ewie n — | u3-
MepeHMH (DIMTENbHOCTbIO T Kaxioe) 3KBUBaA-
NEHTHOrO M MaKCHMMANBHOrO ypoBHeii 3Byka O6-
LIEe YMCAO N MU3MEpEHMIl BbIOMpaeTCs M3 yCno-
BUA, YTOOLI CYMMApHOE BPEMs! BbIMOJAHEHHMS #3-
MEpeHH I YpOBHE 3ByKa B TOuKe Obljl0 HEe MeHee
30 vin (7, = =nT 230 vinn ).

M punsmeyanuc — Jonyckaercs npopeCcTH ORHO
HIMCPEHME DKBUBANICHTHOIO U MaKCUMANBLHOIO YPOBHCH 3BY-
Ka wiureabHocTbio 7, > 30 mMuu

5.4.12 Jo u moche npoBeleHUs] UIMEPEHUKH
cJ/ienyeT BbIMOJHATE KaNubpOBKY CpEACTB H3Mepe-
HMH B COOTBETCTBUU C MHCTPYKUMSIMM MO MX IKC-
ruiyatauuy. Ecnu pesynbTaTsl KaMTMOPOBKH padiu-
yajorcs Hosee yem Ha | Ab, namepeHus ciuemyer
MTOBTOPHTb.



5.5 O6paborTKka pe3yabTaTos H3MEPeHHit

5.5.1 Y13 n uamepenHbix 3HAYEHHI MaKCHMaNb-
HOT'O ypOBHS 3ByKa LAmax »1=1,2,.., n, Bbifu-
patoT Haubonbliee IHaUEHHE LAmax R M HpPlHHMa—
IOT er0 B Ka4ecTBe 3HaYeHUsI MAKCUMATbHOTO YPOB-~
HsI 3BYKa 32 BPeMST OLIEHKH IIYMOBOTO BO3IEHCTBHA.

5.5.2 TIo n u3MepeHHbIM 3HAYEHUAM IKBUBa-~
MIEHTHOTO YDOBHS 3BYKA L, ..., 1 =1, 2,
PacCYUTBIBAIOT CPEAHMH SKBUBAIEHTHBIH yposem,
3Byxka L A oxs 38 CYMMApHOE BPEMSA BBINIONTHEHHS U3-
mepenuit T, mo popmyre

1 X1 00Ly
=310 C G

n =1

z-A kB © 101g

MprMeyanue— Ecid pasHHLA MeXTy Haubonb-
UMM M HAUMEHBIUIMM M3 UIMEPCHHBIX 3HaueHu#t L, . = He

npeBbllIaeT 5 B, cpenHMit 3KBUBANEHTHRINR ypOBEHb 3BYKa
MOXeT ObiTh BbINMCIIEH 110 dopMyne

LA kB T 2 LA KB, (5.2)

l—l
5.5.3 OKBUBaIEHTHbIH! yPOBEHD 3BYKa, XapaK-
TEPU3YIOLIMA LIYMOBOE BO3XEHCTBHE B TEUEHME
30 MWH. peaTH3alMH pexXuMa HanGoee HHTEHCUB-
HOTO OBWCKEHHUA [10€30B, BRIYUCIFIOT 10 fopmyrne

Ly o = La o + K +101g Tn‘"“ +
T
T (5.3)
+101g| =2 1-15,
%
rme K — nonpaBka Ha ypoBeHb (OHOBOIO

wyma, Ib;
N max X A7 — YHUCNA COOBITHM TPOXOXAEHHMS MO~
e3na 3a 30 MMH. B pexxuMe HauGo-
Jie€ MHTEeHCHBHOIO JBHXXEHHS I10-
€300B U 33 Bpems T, B PEXuME, B
~KOTODOM BRLIIIOJTHEHbI U3MEDEHUS;
T, = 1 MuH.

3HayeHue nonpasky K MPUHHMAIOT B 3aBH-
CHUMOCTH OT PasHOCTH AL, . . ypoBHe#d uaMepsie-

Moro H GoHoBoro wyma (cM. 5.4.9):

AL, ,8b5..3 4—5 6—9 10 u Gonee
K, ob.... -3 -2 -1 0

5.5.4 DKBUBaJIeHTHEIIT YPOBEHb 3BYKA 34 Bpe-
M OLIEHKM UIYMOBOTOQ Bo3fieHcTBus (16 ¥ gHeM H
8 4 HOYBIO) BBIUMCIAIOT MO opMyne

- Tm
L, xeR = L, axe 10 lg(?‘;‘

)—IOIgnT -C, (5.4)

rie C — NOCTOAHHAS, YYUTHIBAIOLASA TPONOIKK-
TeJIbHOCTb OUEHKH LIYMOBOIO Bo3meii-
CTBHS H YHCJIO COOLITHI NMpOXOXIEeHUS
Hoe3na 3a BpeMA OUEHKH IIYMOBOTO
BO3ZeiicTBHA, Ib.
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3HayeHKst NOCTOSHHON C ONpenensioT no npu-
noxeHuwo XK.

5.6 OueHKa WYMOBOro BO3AEHCTBHSA

OueHKy 1LYMOBOrO BO3NEHCTBUS B MOMELLE-
HUAX XWIbIX ¥ O61LECTBEHHBIX 3TaHUH OT JBUXE-
HHUA [0€3X0B METPOMONUTEHA Ha COOTBETCTBUE
Tpebosanuam CH 2.2.4/2.1.8.562 u TOCT 12.1.036
BBITIOJIHSIOT [TOCPENCTBOM CPABHEHUA ONpeneneH-
HBIX M0 5.5.1 U 5 5.3 3HAYEHUIT MaKCHMATBLHOTO
L pmax,g ¥ IKBUBATEHTHOTO L, .. 4 YPOBHEI 3ByKa
C OOMYCTUMBIMY 3HAYEHUSIMU, NPUBEACHHBIMH B
Tabauue S.1.

<L

Hp H LA ks, M ~ A sxs.zon H LAmaxR = LAmaxaon
TpeGOBaHHS HOPM BAINOJIHEHHI.

Hpu LAakn M LAaxn..uon Wi LAmax.R z LAmax,zxon

Tpe6OBaHHst HOPM He BEIITOJIHEHBI.

C uenpio HaKOIUTEHHUA OIBITA U YINY6IeHHOTO
H3Y4YEHHU aKyCTU4ecKO# OOCTaHOBKH B MOMEILE-
HUAX XUNbIX ¥ 061IeCTBEHHbIX 31aHUHA OT ABIXE-
HUA [T0€310B METPOIOIUTEHA HOITYCKaeTcs A0~
HUTENBHO NpOBEJEHHE OLEHKH 3KBMBAICHTHOIO
3HAYCHMS YDOBHS 3BYKA L, . p, XapaKTepusyio-
Iero BoageicTBre 3a QHeBHOEe (16 4) M HoYHOe
(8 4) Bpema.

5.7 Ilpencrasienne pesyabTATOB

PeaynsraTs! namMepeHU# 0GOPMIIOT IPOTOKO-
JIOM, KOTOPEIH HOJDKEH CONEPXAaTh CleAyollHe
CBENECHUS:

e (OpraHu3anus, MpOBONMBINAS H3MEpPEHNS;

e JIMHUSA METPOMONUTEHA, I0e3/1a KOTOPOH sB-
JISIOTCS. UICTOYHHUKAMU OLIEHUBAEMOTO 1IIyMa;

* MECTO NPOBENEHUS HU3MepeHU# (3maHue,
3TaX, KBapTHpa);

* [aTa ¥ BPEMS MPOBENEHUT U3MEPEHHI;

* CpeacTBa u3MepeHuil (npubop, THM, 3aBOA-
CKOI HOMED, CBEIEHUS O TOCNOBEDKE);

¢ TUIaH [IOMELIEHUS C HaHECeHHEM TOYEK U3-
MEpPEHUS;

* De3yNbTaThl M3MEPeHUH (ocuwutorpamma,
BpeMsA OOHOIO M3MepeHUsS U obluee BpeMs
[IPOBENEHUSI M3MEDPEHHUH, YMCI0 COOBITHH
IPOXOXIEHKS [T0e3a 33 BpeMs OJHOIrO U3-
MepeHud, Tabnula MaKCHUMANBHBIX K 3KBK-
BaJIEHTHBIX YPOBHEH 3BYyKa (QOHOBOIO H CyM-
MapHOro lyMma, HOMep TOYKM, B KOTOpO#
3aperucTpHpOBaHbl HAaHGOBIIME 3HAYEHHUSA
YPOBHEH 3BYKa, YHCIO U3MEpeHuii B BhIO-
PaHHO# TOuKe);

¢ Bpemsd OLEHKH (ZCHb, HOYB);

* pe3ynsTaThl 06paboTKYM H3MEPEHHRIX 3Haye-
HUI YPOBHA 3BYyKa (L
"‘AaxaR)‘

® 3aKJTIOYEHHE IT0 pe3yNbTaTaM OLICHKH;

¢ TIOAITMCH JHAL, NPOBOAMBIINX U3MEPEHHUA 4
OLIEHKY IYMOBOTO BO3IEHCTBUSA.

LA xe LA s, M?
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MPUNIOXEHMUE A
{pexomendyemoe)

3BYKOM3OJIMPYIOIMIASI CTIOCOBHOCTD ITYMO3AIIATHBIX
HAPYXHBIX OI'PAXIEHAU

A.1 JInsa obecrieyerus TpebyeMoit 3BYKOU3ONAUKM HApYXHOTO OTrPaXNEHHA HEOOXOAMMO B NIEPBYIO
O4epens BbIOPATh KOHCTPYKUMIO OKOH JIM APYTHX CBETONPO3PAYHAIX OTPAXKIAEHUI C HEOBGXOAMMBIMH 3BY-
KOM30NUpyIoWHMH KayecTBamu. [1py BEIGORE-KOHCTPYKTHBHOrO pelieHUA OKOH CENyeT YYMTHIBaTh Tpe6o-
BaHMA K BO31YyX00OMEHY IIPOEKTHPYEMOTO 3AaHHKA.

O6bryHbIE KOHCTPYKUMK OKOH C ECTECTBEHHOM BEHTWIALMEN Yepe3 OTKDBITHIE hOpTOYKH WIH Y3KUE
CTBOPKM OGECIIeYHBAIOT HOPMANTBHBIN ILYMOBOH DEXUM B MOMEIUEHHH, ECTH YPOBHM BHEILHETO LIYMa B
2 M OT HapyXHOro OrpaXieHHs HE MPEBBIUAIOT NOMYCTHMBIX YPOBHEI, YCTAHOBJIEHHBIX CaHUTAaDHBIMU
HopMamy [1]. B npotuBHOM clydae BO3HUKAET HEOGXOMUMOCT NPUMEHEHHS CIIENHUANBHEIX LIYMO3ALMTHEIX
OKOH € BEHTWIAUMOHHBIMH 3/IEMEHTAMH, KOTOPBIE 06ECIIeYMBAIOT CHIDKEHHE BHEHIHErO 1IyMa 0 HOPMBbI
¥ OMHOBPEMEHHOE HOPMAaTHBHOE ITOCTYIUIEHHME BO3JyXa B [TOMELUEHHE.

A.2 XapaKTepuCTMKY 3BYKOM3OJIILMU CTAHAAPTHBIX JEPEBIHHBIX OKOH (B 3aKPEITOM IOJOXEHHH),
[ITYXUX METAIUTHYECKUX OCTEKNEHHBIX BUTPaXeH, 11yMO3aIMTHBIX BEHTIWIIIMOHHBIX OKOH (B peXHME BEH-
THIALMY ¥ B 3aKPBITOM ITONOXEHHH), & TAKKe HEKOTOPbIX CIIEHUATbHEIX KOHCTPYKLIHI OKOH C ITOBBILIEH-
HO# 3BYKOM3ONALMEN B 3aKPHITOM NONOXEHUM MpHMBeNeHH B Tabmuue A.l. XapakTepucTuxu JBepeil c
MOBBILIEHHOH! 3BYKOM30NALMeH NMpUBEneHb! B Tabnuie A.2.

Ta6nuua Al — Crmkenne TPaHCIOPTHOrO Iyma AL, nBA, pa3TaIHBIMA KOHCTPYKIMAMH OKOH

CHHXEHHE TPAHCMOPTHOTO wyMa AL,
BA
Tum KOHCTPYKLMH OKHA DopMmyna OCTEKJeHHS, — 2
CxeMa ocTexJIeHUs MM B 3aKphTom B OTKDHITOM
TIONIOXCHHH TIONOXEHHH
I {Cnapennas mo I'OCT 11214 6+57+4 28 15
ST 7-
6 57 4
2 |Cnapennas no I'OCT 11214 3+57+3 24 15
j 57 3
3 |Pa3snenvHas no I'OCT 11214 3+95+3 28 15
3 95 3
4 |Paagensuas no TOCT 11214 6+95+4 31 15
6 95 4
5 (PaazenbHas co creknonaketom (CIT) U crexnom (3+21+3)+56+3 33 15
no TOCT 24699
32143 s6 j3




Oxonvarue mabauusi A I
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CHMKeHHMe TPaHCMOPTHOro wyMa AL,
THN KOHCTPYKUKHU OKHa ®opMyna OCTEKNEHHA, BA
CxeMa ocTexneHus MM B 3aKpbIToM B OTKpHITOM
TMONOXEHUU TNIOJIOKEHUH
6 | PazxensHas co crexnonakerom (CIT) 4 crexiom (4+9+4)+114+4 34D 15
JOK-1, JOK-6 OAO MIICM
4lla 114 4
7 | PasnenvHo-craperHas o IOCT 11214 3+57+3+46+3 33 15
3l 57 3l 46 [I3
8 | Pasmensbnas 2P no ans6omy PM-1372 mon L ¢ 6+128+4 39 30
wrianagom-rirywuTeneM KI'-9 (MHHUUTIII)
6f 128 {4
9 | Co cTex/IOM M CTEKIIONAXETOM B ONMHAPHOM (3+12+3)+44+3 33 15
neperuiere («bapaHOBUYMIpEB»)
3 132 441[3
1
10 | C nByXKaMepHEIM CTEKIONAKETOM C BEHTKIIANa- 4+12+4+12+4 31 28
HoM «Aspomar-30»
12 12
4Jpiler
11 | C mByxxaMepHRIM CTEKIONaKeTOM « EBpOOKHO» 4+8+4+8+4 30 15
(IOK-3, OAO MIICM)
Jlallals
1R\’
12 | Co crexnonakerom (OAO MIICM) 4+20+4 25! 15
4{pdisa
13 | Jepeso-amomunuesoe ¢ CII u crexnom (OAQO (5+15+5)+46+5 33 15
«3apeybe»)
5 4615
14 | Ocrexnenue GanKOHOB. M JOLKHUA 3 172 72
1
! [To HaHHBIM K3rOTOBHTENCH.
2 [Ipu pacyerax CYMMHDYETCA CO 3HAYCHHSMH CHHKEHUS TPaHCMOPTHOro mymMa AL (xBA) okoH.
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Tabnuua A2 — Jpepu c nOBBILEHHOH IBYKOH30IHPYHOmEN cnOcOBHOCTBIO R,, nBA

3pyxousonsums, AB. B OKTaBHEIX Nonocax
Ycnosua npuneraius :
KoHcTpyKiiua nonoTHa nsepu TIOIOTHR TI0 NEPHMETpPY €0 GPEIXErCOMETPECKHMH wacTOTamH. i ARBAA
npuTBopa 125 250 500 1000 2000 { 4000
CrannapTHoe fBepHoe monoT- | Yepes NpoOKnanxKy us newo-| 13 21 24 24 23 27 21
1O TonuWMHOH 40 MM MMONUYPETAHA CeYEeHUEM

10x5 mm. Yepes npoxknazn-

KY W3 TIODMCTOM pesumbi| 21 25 25 2% | 26 23 21
cedeHueM 14X3 mMm

To xe, oBurtoe aepmaTHoM no | YrnoTHAOWKE Banuk Ha| 20 26 29 32 35 36 26
MHUHEPANBLHOMY BOWIOKY OBepHoO#t Kopobke
HBeproe nonoTHO ¢ Hambi- | Yepes aBa pana npoknamok | 21 25 31 37 39 35 27

50N, COTTABNEHHOE H3 ABYX Ha- | U3 NMOPUCTOM PE3IUHEI
PYXHBIX TUCTOB (haHephl U oM~
HOI'O JIKCTA ac6ecTOUEMEHTa N0
6 MM KaXIBIH ¥ SBYX TpoMe-
XYTOUYHBIX CJIOCB CTEKJIOBOIOK~
Ha o 10 1 50 MM

IBoitnas peeps ¢ TamGypom k- | Yepes nBa psna npoknagok | 31 29 36 46 49 42 34
prHO# 30 ¢M (KOHCTPYKUMS [BE- | K3 TIOPUCTOM PE3HHMBE
PH — CM. IpeAbLIYILHF TYHKT)

J{BepHOE MONOTHO, cocTaBneH- | Yepea MpoKIaxkyd M3 mo-{ 38 34 44 46 50 55 39
HOE M3 TpeX CTANLHLIX IUIMT|pPUCTON DE3MHbI
TOMUMHOK 2,2 ¥ 3 MM, Ciiof
necka 20 MM, CTEKJIOBOJIOKHA
4] MM M pe3uHH 4 MM

A.3 U3 daxropos, BAMSMIONIMX Ha 3BYKOH3OMALHUOHHEIE CBONCTBA OKOH C JBOMHBIM OCTEKIIEHUEM,
pellaouMy SBISIOTCS TOMIUHBI CTEKON ¥ BO3NYIUHOTO MPOMEXYTKA MEXIY HHMH. B CrapeHHBIX H pa3-
HENIBHBIX OKHAX YBEIM4YEHUE TONUKHAI ONHOTO M3 CTEXO0N ¢ 3 N0 6 MM I103BOJISET OIYYHTh 3BYKOU3OJLI-
M0 Ha 3 nDA Brlue. YBenHueHue BABOE TONLIMHL! OGOHX CTEKO/ TIOBbILIAET 3BYKOUSOMALMIO TPUMEDHO
Ha 5 nBA.

[py HanW4MY yNNOTHSAIOWMX ITPOKIANOK YBENHYEHHE BOAYLIHOO MPOMEXYTKA CrIocOBCTBYeT Io-
BBILIEHHIO 3BYKOM3OJSLIUM Ha HECKONbKO IDA. OIHAKO CreqyeT YYHTHIBATh, YTO BO3MOXHOCTh NOBBIILIE-
HUS 3BYKOM3OQIAUMY OKOH 3a CHET YBEJIMYEHMS BO3NYLUIHOTO NPOMEXYTKA TMMUTHDYSTCS TOMIUMHON Ha-
PYXHbBIX CTEH 30aHUA.

A.4 BaxHoe 3Hayerue uMeeT obecreHeHHe repMETUYHOCTH IPUTBOPOB OKoH. Hanpumep, ecnu obbri-
HO€ CrlapeHHOe OKHO C ONHOH MPOKIANKOH MMeeT 3BYKOU3oNAUuuio 26 aBA, To 6e3 NpOKIanK4 OHA CHH-
xaercst 0o 21 aBA. Iina apdexTrusHoN paboThl YIIOTHAOWHMX IPOKIIANOK HEOBXOAUMO O8eCneyUTs Hame-
Xauee Mx ofxaTue, YTO NOCTUTAeTCHd MCIIONb30BaHHEM HATSLKHBIX 3anupatowux npubopos. Haunbonee
LIMPOKO fpUMEHsIEMble NPOKJIANKM U3 [EHOTIONUYPETaHa JOCTAaTOMHO 3P QeKTHBHbl, ONHAKO MMEIOT OT-
HOCHTeNbHO HEBONBLUION CPOK CyXObl. 3HaYUTeILHO RONTOBEYHEE NPOKIAAKU U3 TOPUCTOH PE3UHBl HIH
PE3NHOBRIE MPOKIANKHK NENeCTKOBOro THIA.

A.5 Tlpu ycTaHOBKe cTeKON (CTEKIOMAKETOB) B CTBOPKE OKOH Heobxoaumo obecneduBaTs IUIOTHOE
¥X MPHMBIKaHKHE K 3/IEMEHTaM CTBOPOK.

A.6 [lpu MpuMeEHEHHH OKOH C TPOHHBIM OCTEXIEHHEM CIEAYET YYHThIBAThL CleUMduKy paboTsl ITUX
KoHcTpykuuit. [Ipu ycraHoBKe cpenHero CTéxKnia B CepeqyHe BO3RYLIHOrO NPOMEXYTKAa 3BYKOH3OJALMA
OKHA HE TOJNLKO He MOBBILAETCH, HO JaXe HEeCKOJIbKO yXymuaeTcs B Hanbonee BAXHON ANd 3aUIUTH OT
TPaHCHOPTHOrO LIYMa HM3KOYaCTOTHOM ofnactu. [Ip# cmeimeHuu cpeaHero cTexa B CTOPOHY OXHOTO M3
KpalHHX CTEKOJI 3BYKOH3OAIHUSA TPOHHOIO OCTeKIIeHUA BO3PACTALT, MPUEIKasch K 3BYKOM3OALHH ABOK-
HOTO OCTEeKJIEHHT C TOH Xe CyMMapHO# TONMIUMHON cTexon. ONTUMATBHBIMM SBIAIOTCH KOHCTPYKLUHH, B
KOTODLIX CpeHee CTexio NpHOMKEHO K OLHOMY K3 KDaifHUX, HAIpHMED OKHQ C Pa3feNnbHLIMH eperuie-
TaMH, OCTEKNICHHOE CTeKIOM H CTEXJIONAKEeTOM; 3T0 NO3BOMAET YAAaYHO COYeTaTh TeIUIOQH3HYECKHE H
aKYCTHYECKHE NapaMeTpa OKHA.
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YPOBHHM 3BYKOBOW MOIIIHOCTH IIYMA,
TEHEPHPYEMOTO B INVMOIAYIIUTEIAX

NMPUITOXEHHUE B

(cnpagounoe)

CH 23-104-2004

HlaHHble 0 COGCTBEHHOM LyMOOOpa30Batyy B FAyILIMTENAX cederuem 0,5%0,8 = 0,4 M2 ¢ nnactuHa-
mu TonwumHoi 100 u 200 MM npuseneHst B Tabnuue b 1

Ta6nuuab.l-= Yposuu 3BykoBoi MOWHOCTH WIYMa, reHEPHPYEMOrO B TIYMIHTENSX (o, = 0,5) [4]

T c YposeHb 3BYKOBOI MOILHOCTH Lf_. 1B,
OonuluHa KOpOCTb NOTOKA B B OKTaBHbLIX MOAOCAX YaCTOT, { U
Qopma nactui NAACTHH, MM | raviuMrene, m/c
63 1125 | 2250 500 1000 | 2000 | 4000 | 8000
Bes obrekareneir 10 47 48 48,5 | 50,5 | 475 41 }-32 23,5
200 15 S5 56,5 1 5551575 575|545 | 46 38,5
20 61 62,5 | 61,5 62 | 625 | 62 | 575 50
C UMTHHAPUYECKUMY 10 44 45,5 | 48,5 48 45 38,5 28,5 | 21,5
o0TeKaTeNsIMU TOJIBKO 200 15 33 54 | 5551575 565 | 54 46 35,5
Ha BXOZe 20 58,5 60 | 60,5 61 61 | 59,5 52,51 44,5
C UMIHHADHYECKHMH 10 44 1 455 | 45 | 445 40 33 | 245 19
ofTekaTengMu Ha BXo- 200 15 52 53 52,5 | 54,5 53 | 49,51 41 30,5
I€ ¥ NpPU3MaTHYECKM-~ 20 57 58 57,5 59 59,5 57 51 41,5
MU Ha BbIXO#E
bes obrekarteneit 10 44 44 [ 475 | 48,5 46 39 2 24,5
100 15 53 54 54 58 58 55 | 48,5 | 39,5
20 58 59,51 59 61 63 61 56 48
C UMAMHAPHYECKHMHU 10 44 45 48 48 445 [ 37 25 22
ofTeKaTeNIMU Ha BXO- 100 15 52 53 1535] 565 56 53 | 445 ) 324
e 20 57 58 58,5 61 62 | 60,5 54,5 44
C uUMAMHAPUYECKUMHU 10 43 44 45 46 44 | 36,5 | 23 21
0oOTeKaTeNnsiMK Ha BXO- 100 15 50 51 52,5 | 56,5 | 57,5 54 43 30,5
Ie M NMpH3MaTUYECKH- 20 56 57 58,5 61 62 60 | 53,5 43
MH Ha BbIXOAC
MpuMeyaHus
[ 38yKOBaR MOUWHOCTb COBCTREHHOrO WYM2a FIYIUUTENST NPaKTHYEeCKU He 3aBHCHT OT ero [UTHHBI, a onpeaenseTca KOHCTPYyK-
WHEH TIVWHTC 1A
2 l"Icpnchp IBVRONOTA0ULAIOWIIN KOHCTPYKLHIE TOMEPEYHOTO cedeHua ravigyTenct COCTaBAAeT nNpM TOMWMHE AAACTUH
200 Ma — 2 a, npit toawmte 100 mye — 4 s
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MPUNOXEHUE B
(cnpaeoynoe)

3BYKOHM3OJIIINA OFBEKTOB C IIOMOIIIBIO 3KPAHOB

B.1 Heobxoaumasn akyctuueckas 3¢bdeKTMBHOCTb 3KPaHOB 0OECNEYMBaeTC BAPDbMPOBAHMEM HX Bbl-
COTbI, IUIKHDBI, PACCTOSHUS MEXIY WUCTOMHHKOM LUYMa M 3KPaHOM.

B.2 Cuuxenne ypoBHS 3BYKa IKPaHOM-CTEHKOM B PACYETHBIX TOYKAX, PACTIONOXEHHBIX HA FEOMeT-
PHYECKOM MpaHUUE 3BYKOBOK TEHM, T. €. HA NPOACHKEHUY NPSIMOI TUHKK, COENUHSIOWEH aKYCTHYECKUI
LUEHTp MCTOYHMKA WyMa ¢ BepLIMHOM 3KpaHa, coctasasieT 5 nBA. Ins obecneyerus Gonee BHICOKOM aKy-
CTUYECKOH 3()(eKTMBHOCTH BEPIIMHA 3KPaHa NOJIXKHA BO3BBILATLCA Hal NPAMOMN JIMHUEH, COERMHSIOEH
aKYCTHYECKHI LIEHTP UCTOYHHMKA LUyMa C pacyeTHOM TOYKOIA.

B.3 [Inst ypennyeHus akycTuueckon 3¢hexTUBHOCTH SKPaHA U YMEHbLUIEHHS €r0 BbICOTbI PAaCcCTOs -
HHE MEXIY UCTOYHMKOM LIyMa M 3KPAHOM PEKOMEHIYETCS NMPUHUMaTh MUHMMaNbHBIM C Y4eTOM obecnie-
yeHus: 6€30MaCHOCTH OBHXKEHUA U HOPMANBHOM 3KCMyaTauMy JOPOrd M TPAHCIIOPTHBIX CPEACTB.

B.4 OpueHTHPOBOYHBIE BENMYMHDI CHUXEHUS YPOBHS 3BYKa MPOTSXEHHBIMH 3KpaHaMH-CTEHKaMH

Ha BblcOTe 1,5 M OT ypOBHSI MOBEPXHOCTH TEPPUTOPUHU INPU PACCTOSSHUM MEXIY Kpaem NPOE3Xel 4acTH
IOPOTH ¥ IKpPaHOM, pPaBHOM 3 M, NpuBeAcHB! B Tabauue B.1.

Ta6nuua B.l — CHukKeHue YPOBHA 3BYKA NPOTAKEHHbIMA IKPAHAMH-CTEHKAMHE

Paccrosinne mexiy 3KpaHoOM U BroicoTa 3KpaHa, M CHuXeHue ypoBHA 3BYKa
PacUETHOW TOYKOW, M 3KpaHoM, RBA
2 7
10 4 12
6 16
2 7
20 4 12
6 15
2 7
50 4 11
6 14
2 7
100 4 11
6 13

3HAYCHHS aKvCTHueckoi 3QheKTUBHOCTH, NpuBeneHHble B Tabanue B.1, coxpaHsioTcs npu yrie
BUAIMOCTM 3KPAHMPOBAHHOIO YYACTKA YAMLBI U3 PACHETHOM TOUKI 0, paBHOM He menee 160°.

B.5 dnst yMEHLIUCHHS BLICOTLI 3KPAHA-CTEHKW PEKOMEHAYETCA NMPUMEHATH KOMOMHUPOBAHHbIE 3K-
PaHbl, COCTOSIILIE K3 3EMIASHOM HACLIMH MK KABUILEPA CO CTEHKOW MOBEPXY UM U3 BLIEMKH CO CTEHKOM
Ha bposke.

B.6 MaTepuan misi H3roTOBIEH U IKPaHOB CAeAyeT NoadipaTh MCX0ast H3 KOHCTPYKTHBHbBIX M 3KO-
HOMITYECKITN COOBPAKEHMI (BCTOH, ACPEBO, CTaNb, ANIOMHHMI, miacTuk 1 Ap ) [IpH 3TOM MOBEPXHOCT-
Has 110THOCTb HKPAHA-CTEHKIM N01KHA ObiThb He MeHee 20 Kr/m?.

B.7 KOHCTPYKTHBHbIE PCLICIHHS SKPAHOB, NPEAHA3HAYCHHbBIX A5 YCTAIOBKI Ha yiUax it11 40po-
rax ¢ ABYCTOPOHHEH 3aCTPOITKOIL. J0KHBI MPEAYCMATPHBATL RATIYIIE 3BYKOMOTAOWAIOLIKX 06111 LIOBOK.
3BVKOHOMOUIAIOLLTE \ATEPIUILL, HCIIOIL3YEMDIE st OBAHLOBKM IKPAHOB, AOMKIibI 00/141aTb cTadbuib-
HLIMH PMU3UKO-MEXaHMUECKUMII 1 aKYCTHHYECKMMH TI0KA3aTesMu B TeYEHKWe BCEro nepuoia KCnyara-
unn. OHYM AOKHBI ObITh BUOCTOMKHMM U BAarOCTOMKMMM, HE BbIAENATH B OKPYXaILLYyt0 CpENy BPEAHBIX
BELECTE B KOJMMYECTBAX, TIPEBbILAIOUINX PEAENHHO AONYCTMMbIE KOHLIEHTPALMY M1 aTMOCHEPHOTO BO3-
nyxa. [dna yeenuueHus 3 heKTHBHOCTH 3BYKOMOIIOIAIOWME MAaTePUaibl LODKHBI KPENUTHCS Ha XKECTKOM
OCHOBaHMM HEMOCPEACTBEHHO HA MOBEPXHOCTH 3KpaHa. [N 3aluuThl 3BYKOMOIOLAIOLICTO MaTepuana ot
[10MaNaHMs BAArH HeOBXOMMMO NpeayCMaTPHBaTh 3aLUMTHOE MOKPLITHE B BUie MIEHKH. CHapyXu 9KpaH €O
3ByKOnoriowamoLeii 06n1LOBKOA NOMXEH 3alMLIATECS NEPGHOPUPOBAHHBIMU AUCTAMH U3 ATIOMHUHHUSA,
CTajld WM NNACTHKA.
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Moa6op 3ByKONOTNOWIAIOWHX MATEPUAIOB M 3ALIMTHBIX MOKPHITHI, @ TaKKe napaMeTpos 06anuo-
BOK CleayeT NPOM3BOAKTH B COOTBETCTBMH C PEKOMEHIALMAMHM, MINOXeHHbIMU B CHull 23-03.

B.8 KoHCTpyKLIMI OTAENbHBIX 3NEMEHTOB 3KPAHOB JOMKH bl 0GECMIEYNBATD [TOTHOE MX MPUMbIKaHHUE
ApYr K Apyry Ans CO3MaHUs aKYCTHYECKW HEMPO3PavyHOrO 3KpaHa, 6e3 ieneit U OTBEpCTHiL.

B.9 SKpanbi HOMmKHBI 66ITh NOATOBEYHBIMU, CTOMKMMHU K aTMOCGHEPHBIM BO3AEHCTBUAM U BPEAHOMY
BTUAHHUIO BBIXJIONHBIX ra30B, PACCHMTaHbl HAa CEUCMUYECKHE U BETPOBbIE HArpy3KH; NOIKHbI GbITh TPAHC-
noptabe/ibHbIMM, MPOCTBIMU MIPH BO3BEAEHUM, MOHTAXE M IKCMIYATAUMH, a TAKKE NOJIXHbI OTBEYATH
3CTETUYECKUM TPeBOBAHUSAM.

B.10 B kayecTBe 3KpaHOB MOTYT HCMOJb30BATLCA 31aHMs Pa3IMYHOTO HasHayeHus. Haubonee s¢-
bexTUBHBIMU SKpaHAMK SBISIOTCS 34aHUS, PACONAraeMble BIOb MATUCTPAIbHBIX YKL B BHAE CrIOLI-
HOM QPOHTANBHON 3acTpoliku. BesanurHa CHUXEHUS YPOBHA 3ByKa, 06ECNEeYMBAEMOr0 IKPAHAMU-30aHUS -
MU, MOXeT RocTuratsh 25—30 nBA.
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APUAOXEHME T
(pexomendyemoe)

OBIIME TPEBOBAHHS K 3BYKOITOTJIOIIAIOINUM MATEPMAJIAM M KOHCTPYKIMAM,
AOITYCKAEMbBIM K IPHUMEHEHHWIO HA CTAHIIUAX METPOIIOJIUTEHA

Hnsi BOCTUXEHUS BBLICOKMX KOI(POHULIMEHTOB 3BYKOMOIMOLIEHHS aKYCTHYECKMX KOHCTPYKLHMHM, KaK
MOKa3bIBAET OMBIT MX UCIMOJB30BAHUSA, TOJILUMHA NIKUT AONXHA 6bITh He meHee 80— 100 mM. Kpome Toro,
dKYCTUYECKHUE [UIUTHI NOJKHBI YAOBNETBOPATL CNEAYIOLMM (PU3MKO-TEXHMUYECKUM M 3KCIULYaTALIMOHHBIM
TpebOoBaHUAM:

- UMETb NpencTaBUTE/IbHbIA BHELWIHMA BUA, OTBeYaroLwui TpeboBaHUAM NEKOPAaTHBHOCTU MHTEPbE-
pa, T.€. apXUTEKTYPHOMY NPOEKTY CTAHLIMM METPOIIONUTEHA;

- obnanatb KO3pPuLMeHTOM HOPMBI, NO3BONSAIOILNM CO3AaBaTh U3OTHYTbIE (KPUBONMUHENHHbIE) 11O~
BEPXHOCTH 3BYKONOIAOWAOLIEH 00NMULIOBKY;

- 06ecreunTh BHINONHEH HE TPOTUBONOXAPHBIX TpeGoBaHMIt — GblTh HErOPIOYMMU U HE-CNIOCOOCTBO-
BaTh PaCMpPOCTPAHEHMIO OTHS;

- OBITh TEPMO- ¥ BIATOCTOHKMMH, COXPAHATH CBOM 3BYKOMOrAOIIAIOLUE CBOHCTBA B TEYEHUE BCETO
repuoaa 3KCIUlyaTaluuu;

- NOMYCKaTh BO3MOXHOCTb OYMCTKH, B TOM YUC/E ¥ BJIAXHBIM CIOCOOOM, U COXpAHATb CBOMH MepBO-
HaYaJlbHBIH LIBET;

- HE BBIOEJIATH B BO3AYX MOMEIUEHUS HUKAKMX XMMHYECKHX M (DM3MUYECKUX BPEOHBIX BO3LEHCTBH,
OITaCHbIX IUISl 300pOBbS NIOAEH, B TOM YMCIIE U BO3MOXHBIX OCKOJIKOB, BOJIOKOH MJIH «KOPOJIbKOB»;

- obecrieynBaTh JIETKOCTh MOHTaXa M BO3MOXHOCTb, B C/lyyae HEOGXONMMOCTH, 3aMEHbI OTAENbHBIX
TIOBPEXIEHHDIX 3NIEMEHTOB OONMMLIOBKH.
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NMPUNOXEHHUE 1
(cnpasounoe)

JACTOTHBIE XAPAKTEPUCTHKHM KODOOUIIMEHTOB 3BYKOIOITTOLIEHUA
HEKOTOPBIX MATEPHAJIOB ¥ KOHCTPYKIIUU

Tad6nuua 1 — CrponrenbHble MaTepHaIbl KOHCTPYKUHH [18]

KoagduumnenTs! 38yKonornouweHus Ha yactotax, [u
Matepuansl ¥ KOHCTPYKUMH
125 250 500 1000 2000 4000
bBeToH ¢ xeneaHeHHeM MOBEpX- 0,01 0,01 0,01 0,02 0,02 0,02
HOCTH
BeToHHOE OCHOBaHMe PeSibCOBO- 0,03 0,03 0,03 0,04 0,04 0,05
ro nyru!
DBeTOH oKpaileHHbL 0,01 0,01 0,02 0,02 0,02 0,03
IlTyKaTypKa no MeTaiuyeckKoit 0,04 0,05 0,06 0,08 0,05 0,05
CeTKe
Mpamop, rpaHuT U gpyrue xa- 0,01 0,01 0,01 0,01 0,02 0,02
MEHHbIEe MOpOAbl LUTHPOBAHHEIE
TpaBepTus 0,02 0,03 0,03 0,03 0,04 0,04
Mernaxckas nmavrka 0,01 0,01 0,02 0,02 0,02 0,03
JCKaNATOPHbIE (IECTHHUYHbIE) 0,03 — 0,04 - 0,05 —
npoemsi!
[Tpoemnt B ToHHene! 1,0 — 0,9 —~ 0,9 -
! Dauxste K311 HyXnaloTcs B DOTIONHUTENBHOM KCTIEDUMEHTANBHOI NpoBEpKE
Tabnuua 2 — Hekoropble aKyCTHIECKHE KOHCTDYKIHK
KoaduuneHTE 3BYKONOrNOWEHUA Ha yacToTax, [u
THN KOHCTPYKUHH
125 250 500 1000 2000 4000
Cro#t MOpUCTO-BONOKHUCTOrO MaTeprana! Ton-
wuHoU 100 MM, MOKDPAITHIN CTEKIOTKAHLIO U
nepdOPUPOBAHHBIM METANTHYECKUM SKPAHOM
ToUHHON 1,2 MM, ¢ kKoabduuuenToM nep-
¢opaunu 24 %, nMameTpoM OTBEPCTHIL 3,5 MM
- 6e3 BO34yuwIHOro OTHOCA 0,3 0,9 0.99 0,99 0,99 0,95
- C BO3AYlWHbIM oTHOocoM 200 MM 0,47 0,99 0.99 0.99 0.99 0,99
Cno#t nopucTo-sosokiivcToro matepuanal ton-| 0,35 0,75 0.99 0,95 0.9 0.9
wHriion 100 MM, MOKPLITHIA CTCKAOTKAHBIO,
pasMCeHbIM Be3 BO3AVILIHOro OTHOCA 3a na-
HEMAMU K3 TIPOCCUHO-BBLITAXHOIO ANCTA TON-
wunoit 1 mMm, ¢ koadduuuenurom nepdopa-
unn 74 %
Mancan npoduanposatiiioro cranpiioro Ha-| 0,45 0,87 0,99 0,99 0,99 0,97
CTWNA C 3aNonHEHUEM WUPOKUX rodpos no-
PUCTO- BOSIOKHMCTBIM MaTepHanom! ToNUIMHOM
80 MM 1 oKJIEHKO# MO peGpaM CTEKNOTKAHLIO,
Ha BO3AywHOM oTHoce 100 mm
! Cnoif NOPUCTO-BONIOKHHCTOrO MaTepHana. MHHEPaNoBaTHLIE IUTHTEI ILUIOTHOCTHIO 80—100 KI/M3 MK CYNIEPTOHKOE CTeK-
JIOBONIOKHO MIOTHOCTRIO 15 Kr/M?
Mpumeyanve — [MorHas HOMEHKNATYPa 3BYKONOIMIOWAIOLINX MAaTEPHANOB U KOHCTPYKUMi npHBeneHa B CrnipaBoy-
Huxe |19], nannbie Mo 0GBEMHLIM 3BYKONOrNOTUTENAM MpUBEacHH B Pykosonctse |16].
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MMPUNTOXEHUE E
{cnpasoutoe)

SKBHBAJEHTHOE 3BYKOIIOITIOINEHUE ITACCAXKHPOB HA CTAHIIUH.
SHAYEHHS KOBSPPUIWEHTA n 1JIA YYETA IIOIJIOIMEHNS 3BYKA B BO3JIYXE
ITPU TEMITEPATYPE 20 °C

Ta6nuua El — DxeupanenTHoe 3BYKONOINIOMIEHHE NACCAKHPOB B YPOBHE NMOCAAOYHON NIAT(HOPMBI
CTaHNMM METPONOJMTeHa, M.

[InoTHOCTD YacroTa, 1
PaccTaHOBKH TacCcaXupoB

125 250 500 1000 2000 4000
6 m%/uen. 0,15 0,23 0,61 0,97 1,1 L1
3 m%/uen. 0,13 0,21 0,48 0,81 0,96 1,0
1 M2/yen. 0,11 0,2 0,32 0,66 0,81 0,89
0,5 M2/yen. 0,1 0,18 0,28 0,59 0,65 0,72
0,25 m¥/yen. 0,07 0,16 0,26 0,45 0,54 0,6

Ta6nuua E2— 3navenns xoaduumenTa n, M1, 114 yyeTa nomiomeHus 3BYKA B BOIXAYXE NPH TeM-
neparype 20 °C

OTHOCUTENbHas Yacrota, 't
BIIAKHOCTL BO3AYXa, % 2000 21000
30 0,012 0,038
40 0,010 0,029
30 0,010 0,024
60 0,009 0,022
70 0,008 0,021
80 0,008 0,020
90 0,008 0,020
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MPHUNOXEHHE X
(obs3amebHoe)

BbIYTHCIIEHHE SKBUBAJIEHTHOT'O YPOBHSA 3BYKA 3A BPEMSA OLIEHKH
IIYMOBOTO BO3ZEUCTBUA

X.1 B cuny nMckpeTHOro xapakTepa Luyma, cCO3IaBaEMOr0 ABMXEHHEM [10e310B METPOMOAUTEHA,
3KBWBANEHTHbIA yPOBEHb 3BYKa 33 BpeMA OLUEHKHM MOXHO orpesenuth no dopmyne(2]

T
LA3KB.R =}Olg[7~0 E]OOMADJ (K. 1)

rae L, — yDOBEHb 3BYKOBOM 3KCIIO3ULIMM LIyMa OT MPOXOXAEHUS i-ro noe3na, ABA;
— YMCNO COOBITHI NPOXOXIEHUA NOE3NA 32 BpeMA T, OUEHKH LIYMOBOTO BO3NEHCTBHS;
Iy=1c.
)K 2 Tlpencrasnss WiymMOBOe BO3AEHCTBUE OT ABMXEHHMS MOE3N0B METPOIONUTEHA B BULE LHKIHYEC-
KOro npouecca, CoCTOSEro U3 Habopa N OXMHAKOBBIX AUCKDETHBIX COBBITHIA, XapaKTePU3YEMbIX CPEAHMM
3HayeHHEM YDPOBHS 3BYKOBOH IKCIMO3HULMM L, liyMa OT MpOXoxaeHUs noesga, dopmyny (XK.1) MoxHo
nepenucarb B BUAE

LA ks R = ZAE -C, (K.2)

rae noctosinHas C 3anaercs Gopmyson

C= IOlg[—TTi

]*IOIg N. (K.3)
0

I1puwmep— 3nauenus noctosHHON C 18 PasNMYHBIX MUHUE MOCKOBCKOrO METpOMONUTEHA,
BBIYUCACHHBIE WIS AHEBHOTO (T, = 16 4) u HOuHOTO (7, = 8 U) BpEMEHH OLEHKM LUYMOBOTO BO3AEHCTBHS
C y4ueTOM rpaduKa JBUXEHHUS M0e300B, npuseneHsl B Tabnyue X.1 (s ynoGcTea BbIMMCAEHUM TIPUHSTO
Ty =1 mun.)

0 e fe

Ta6nuua X1 — 3navenus nocroanuoi C nns muruit MOCKOBCKOro METPOMOIMTEHA

3Hayenue C, 1B, ans auHuMM
-
r Cepny-
Ap6 Kanyx- | T P
Bpenmst | Cokonb- |3amockso-|APOATCKO-| dynep- | Kosbue- anyx- AraHCKO-  |KaauHuH-| xopcko- | JTioGamH-
oucHKM | HM4eckas | peukas | [TOKPOB- | cyag Ban cko- | KpacHonpec- | ¢yag Tumups- | cKas
ckas Puxckasn HEHCKas 3eBeKas

Het 0 0 1 2 0 0 1 2 1 3
¢ 74 nmo
23y
Houw 7 4 6 8 6 5 6 8 7 8
c23y
a0 7 u

XK.3 3rauerie f-«t CBA33HO C 3KBUBAJEHTHbIM VDOBHEM 3BYKA L ,» XAPAKTEPIU3YIOLLIMM LIYMOBOE
BO3AEHCTBIE 32 BpeMS PEANIBALMM PEXKHMA ABIDKEHUA [10€3IA08, B KOTopOM BLINMOIHEH LI I3MEPEHUY,
Goprtvaon

- - T
LAE = Lk t lOlg(?'"}— 101g hr, (K.4)
0

tae T, — obiuee BpeMs BbINONHEHUS U3MEPEHMIl, MUH, BoiGUpaemoe no M. 5.4.11;

m

Ny — YUCIO COOBITUA NPOXOXIEHUS MOE3a 3a BPEMs U3MepeHns T,

Boipaxenus (5.3) u (5.4) B 5.5.3 u 5.5.4 cnenyioT u3 noactaHoBky Bhipaxeuus (K.4) B (K.2) u
repexoia K 3a1aHMI0 BPEMEHHbIX MapaMeTpoB B MUHYTaX.
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NPUNOXEHUE 3
(cnpasoynoe)
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